CxemMa Temj10CHA0KeHUs
MYHHMIMIIAJIbHOT0 00pa30oBaHus
3aHEBCKOI0 ropoACKOro MmocejeHus
BceB0J10KCKOr0 paiiona JIeHUHrpajackoii 001acTu

Ha nepuox 10 2040 roaa
(AxTyanu3anusi Ha 2026 ron)

O00CHOBBIBAKOIIIHE MATEPUAJIBI

I'naBa 3. DJIeKTPOHHAsI MOJIeJIb CUCTEMbI TENJIOCHAOKEHUS
noceJjieHUusl, TOPOJACKOro OKpyra, ropoaa geaepajibHOro
3HAYEeHUSs

2025 ron



PA3PABOTAHO: COTI'JTACOBAHO:

['enepanbHbIil JUPEKTOP I'maBa agMuHUCTpaIUKU
00O «HTL] «IToGemar» 3aHEBCKOTr'0 FOPOJICKOT0 NOCETIEHUS
BceB0I10KCKOro MyHUIIMITAIIBHOIO paioHa

JlenuHrpaackoii odiactu

A.A. Karkos A.B. T'epnuit

2025 . R 2025r.

Cxema TermiocHa0KeHuA
MYHUIUIIAJIBHOTO 00pa30BaHuUsA
3aHeBCKOro ropoacKoro nmocejieHust
BceB0J10KCKOTr0 paiiona JIeHUHrpaackoi 001acTu

Ha nepuoa 10 2040 roga
(AxTyanu3zanust Ha 2026 rox)

O00CHOBBIBAKOIIIHE MATEPUAJIBI

I'naBa 3. DJjieKTpOHHAsI MOJIeJIb CHCTEMbI TENJIOCHAOKEHUSA
MOCEeJICHH S, TOPOJICKOI0 OKPYyra, ropoaa geaepajaibHOro
3HAYEHUS

2025 roa



COCTAB JOKYMEHTA

O6OCHOBLIBaIOI_IlI/Ie Marcepualibl K CXCEMC TeHJ'IOCHa6)KeHI/I$[, ABJLIFOIIUCCSA €€

HEOTHEMJIEMOM YaCTbIO, BKIIIOYAKOT CIICAYIOIINEC I'JIaBbI:

I'nmasa 1

I'nasa 2

I'nasa 3

I'naBa 4

I'nasa 5

I'nasa 6

I'naBa 7

I'maBa §

I'masa 9

I'maBa 10
T'naBa 11

I'masa 12

T'naBa 13

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

I'masa 19

"CymiecTByioliee TOJIOKeHHEe B cdepe NPOU3BOJCTBA, Mepeaayn U
MoTpeOIeHUs TETUIOBOM SHEPTUH IS LIeJied TerIocHa0)eHus "
"Cy1iecTBymollee U MEepPCHeKTUBHOE MOTPEOJIeHWE TEIUIOBOM IHEPruu Ha
LIEJIH TEIJIOCHAOKEHH "

"DNeKTpPOHHAs] MOJIENIb CUCTEMBbI TETUIOCHA0XKEHUS MOCENIEHHUSI, TOPOJICKOTO
OKpyTra, ropoja deaepaabHOTO 3HaUYCHUS |

"CyllecTBYyIOIIME U TEPCIEKTUBHBbIE OajJaHChl TEIJIOBOM MOIIHOCTH
UCTOYHUKOB TEIUIOBOM YHEPTHH U TEIJIOBOM HArpy3KH rmotpedureneit';
"MacTep-1u1aH pa3BUTHsI CUCTEM TEIIOCHAOKEHUsT 3aHEBCKOTO TOPOJCKOTO
moceyieHus '

"CyllecTByIOIIME U TEPCHEKTUBHbIE OalaHChl MPOU3BOAUTEIBHOCTH
BOJIOTIOJITOTOBUTENHHBIX YCTAHOBOK M MAaKCUMAJIbHOTO TOTpeOIeHus
TEIJIOHOCUTENIS TeTUIONOTPEOISIONMMU YCTAHOBKAMU MTOTPEOUTENECH, B TOM
YHUCJIE B aBAPUMHBIX peKUMax";

"IlpeqyioxkeHnss 1O CTPOUTENBCTBY, PEKOHCTPYKLUU, TEXHUYECKOMY
MIEPEBOOPYKEHUIO U (UIJIN) MOJACPHU3AIMY UCTOYHUKOB TEIUIOBOM dHEPTUH";
"IIpemoxeHns o CTPOUTENBCTBY, PEKOHCTPYKIUU U (MJIM) MOAEPHU3ALINU
TEIJIOBBIX ceTe";

"IIpennoxeHus o NEPEBOTY OTKPBITHIX CHCTEM TEIUIOCHA0KEHHUS (TOPSIYETro
BOJIOCHA0KEHMS) B 3aKPBITHIE CHCTEMBI TOPSYET0 BOJIOCHAOKEHUS " ;
"[lepcrieKTUBHBIE TOTUITMBHBIE OalaHChI'";

"O1eHKa HAJIC)KHOCTH TCIIOCHAOKEHMS "

"OOOCHOBaHWE  WHBECTUIMH B  CTPOHUTENHCTBO, PEKOHCTPYKIIHIO,
TEXHUYECKOE NIEPEeBOOPYKEeHHE U (MIIH) MOJIEpHU3AIIHIO";

"MHAMKAaTOPbI pa3BUTUSL CUCTEM TEIUIOCHAOKEHUSI 3aHEBCKOTO TOPOJCKOTO
rnoceyjcHus ',

"[lenoBble (TapudHbIe) TOCIEACTBYS ",

"PeecTp eIMHBIX TEIUIOCHAOXKAIOIIUX OpraHu3aui';
"PeecTp MeponpuATHI CXEMBbI TETUIOCHAOKEHHS "
"3amMeuaHus U IPEJIOKEHUS K MMPOEKTY CXEMbl TEIIOCHA0KEeHUS";

«CBOMHBIE TOM W3MEHEHHI, BBITIOJHEHHBIX B JopaboTaHHOW W (WiIH)
aKTyaJIM3UPOBAHHON cXeMe TEIIOCHAOXKEHUS

«O11eHKA DKOJIOTHYECKON 0€30I1aCHOCTH TEIUIOCHAOKEHUS
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I'JIABA 3. DjieKTpoHHasi MO/ieJIb CHCTEMbI TEMJIOCHAOKEeHHsI TOCeJIeHHsl, TOPOJICKOI0
OKpyra, ropoaa erepajibHOro 3HAYEHUSA

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

(baKTI/III€CKOMy COCTOAHHUIO N30JISILIUH.

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.
Cocras 3amau:
- [TocTpoeHne pacueTHOM MOJENHU TEIUIOBOU CETH;

- [TacopTu3zanusi 0OBEKTOB CETH,
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— Hamnanounslii pacuer TEmoBoO# CETH;

- [ToBepoOYHBIN pacyeT TETIIOBOU CETH;

- KoHCTpyKTOpPCKHI pacyeT TEIUIOBOU CETH;

—  Pacuer TpeOyemMoii TeMiiepaTypbl Ha UICTOYHUKE;
—  KoMMmyranuoHHbIE 33/1a4u;

—  TlocTpoeHue npe30MeTpuuecKoro rpaduxa.

Pacuer HOpMaTUBHBIX IOTEPH TEILIA YEPE3 UBOISALIUIO

3.1. I'paduueckoe mnpeacTaBjleHHEe O0BEKTOB CHCTEMbI TEIMJIOCHAOKEHHS C
NPUBA3KOH K TONMOrpauyeckoil OCHOBE € IOJHBIM TONOJOrMYECKHMM ONHUCAHUEM
CBSI3HOCTH 00BbEKTOB

TemnoByro ceTh MOXXKHO H300paxaTh Ha KapTe, ¢ MPHUBS3KOM K MECTHOCTH (TIO
KOOpJMHATAaM, C MPUBSA3KON K OKPYXKAIOIIMM OOBEKTaM), YTO MO3BOJUT B JaJbHEUIIIEM HE
TOJIbKO TPOBOJUTH TEIJIOTUIIPABINYECKHE PACUEThl, HO M pEelIaTh IPYrue HHKEHEPHBIE
3a/1a4yM, 3Has TOYHOE MECTOHAXOXKJIEHUE TEIUIOBBIX ceTell. [Ipumep n3o0pakeHus TerIoBon

CEeTH Ha KapTe C MPUBSI3KOW K MECTHOCTH MOKa3aH Ha pucyHke 1.

22y &
T
P93 Ny, g
exra £3

F 0o
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S

Pucynok 1. U300paxeHue TenJIOBOil CeTH Ha KapTe ¢ NPUBSA3KO0H K MECTHOCTH
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Zulu MmoxeT paboTaTh Kak B JIOKAJTLHOW CUCTEME KOOpAWHAT (TUIaH-CXeMa), TaK U B

OJIHOM 13 Teorpad@uyecKux MPOEKIIUM.

Cucrema nonnepxxuBaet 6osee 180 gatymos, B Tom uucie [13-90, CK-42, CK-95 no
I'OCT P 51794-2001, WGS 84, WGS 72, ITynkoBo 42, NAD27, NADS83, EUREF 89. Cniucoxk

MO/IJIEPKUBAEMBIX JaTyMOB OYIET pacIUupATHCS.

Cucrema npeajiaracTt Ha60p IpeaonpeaACICHHbBIX CUCTCM KOOpPAWHAT. KpOMC TOIO,
IMOJI30BATCJIb MOKCT 3aAaTh CBOIO CUCTCMY KOOPAWHAT C MHAWBUAYAJIbHBIMU IMapaMCTpaMu
I TOAACPKUBACMbBIX CUCTEMOU HpoeKHHﬁ. B JaCTHOCTH, 53Ta BO3MOKHOCTD IIO3BOJIUT, IIpU
HN3BCCTHLIX IMapaMCTpax (KJ'II'O‘{aX HepeXOI[a), IMPUBA3BIBATb JAHHBIC, XPAHAIINUCCA B MECTHOM

CHCTEME KOOPAMHAT, K OHOU U3 TJI00AIBHBIX CUCTEM KOOPAUHAT.

JlaHHBIE, XpaHSIIHECs B Pa3HBIX CHCTEMaX KOOPAWHAT, MOKHO OTOOpaskaTh Ha OJTHOU
KapTe, B OAHOM U3 mpoekiuil. [Ipu 3ToM nepecuer koopaAUHAT (€Cau OH TpeOyeTcs) U3 OAHOTO
JaTyma B JPYroi W U3 OJHOU MPOCKIHMU B JPYTYIO MPOU3BOAUTCS MPH OTOOpPaKEHUH «HA

JETY».
JlaHHBIE MOKHO IIEPENPOCUPOBATH U3 OAHOU CUCTEMBI KOOPAUHAT B IPYIYIO.

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

BBHITIOJIHEHA B JIOKAIHHOM (MECTHOM) CHUCTEME KOOPIMHAT.

3.2. IlacmopTu3anusi 00bEKTOB CHCTEMBI TEIIOCHAOKEHU S

[Tpu paboTte B reomHGOPMAIMOHHOW CHUCTEME CETh JOCTATOYHO MPOCTO U OBICTPO
3aHOCUTCSl C TOMOINBIO MBIIIKA WM 1O KoopauHaTtam. [lpu 3ToM cpasy ¢opmupyercs
pacuetHass Mojenb. [locme rpaduueckoro u300paKEHUsT CUCTEMBI TEIUIOCHAOKCHHSI,
HEO0OXOIMMO 3a/aTh PacYeTHBIC MapaMeTpbl OOBEKTOB M BBIOJHHTH COOTBETCTBYIOIINE

pacyeTshl.

TemoBasi ceTh BKIIOYAET B ce0sl CIEAYIOIIME OCHOBHBIE OOBEKTHI: HMCTOYHHK,
y4acToK (TpyOOIpPOBOIbI), MOTPEOUTEND U Y3JIbI: IEeHTpalbHbIe TeruioBblie MyHKTHI (L[TII),

HACOCHBIE, 3aIIOPHYIO U PETYJIHUPYIOLIYI0 apMaTypy, KaMepbl U IPYTUE DIEMEHTHI.
HUcTouHuk

Hcmounuxk — 3TO0 CUMBOJIBHBIA OOBEKT TETUIOBOW CETH, MOJACIHPYIOIIUN PEKUM
pabotsl koTenpHOM miu TOIl. B MaremaTudeckodt Moaenyd HCTOYHHMK TMPEICTABISICTCS

CCTCBBIM HAaCOCOM, CO3Jar0IInM pacnonaraeMHﬁ Harop, W TMMOANMWUTOYHBIM HACOCOM,



OIIPEIEIISIONIMM HAIop B 0OpaTHOM TpyOOIpoBOze. YCIOBHOE 0003HAYEHHE MCTOYHHUKA B
3aBHCHMOCTH OT peXuma paboThl MPEACTaBICHO Ha pucyHke. [Ipm pabore HECKOIBKUX

HNCTOYHHUKOB Ha OAHY CCTb, OAVWH N3 HUX MOJKCT BBICTYIIATh B KaUCCTBC MMMKOBOM KOTEIILHOM.

L BEIHOMEH
‘ OTKKYEH

PucyHok 2. YcioBHOe H300paskeHre HCTOYHHKA

YuacTok

Yuacmok — 310 nuHeliHbI 00BEKT, HA KOTOPOM HE MEHSIIOTCS:
—  JAuameTp TpyOoonpoBoAa;

—  THI NPOKJIAJIKH,

—  BWJ U3OJISIUY;

—  pacxoJ TeTUIOHOCHUTEIS.

JIByXTpyOHas TETUIOBas CeTh M300pakaeTCs B OJIHY JIMHUIO M MOXKET, B 3aBUCHMOCTH
OT JKEJaHMsS TMOJIb30BATENsS, COOTBETCTBOBAThH WJIM HE COOTBETCTBOBATH CTAaHJAPTHOMY

nzoopaxenuto cetu o 'OCT 21-605-82.

Kak mo00i1 00BEKT ceTH, y4acTOK UMEET pasHble PeXUMBI pabOThl, HAMpUMED,
«OTKJTFOUCH MOAAFOIIHI WIH «OTKIIFOUEH OOPaTHBIN», CM. pUCYHOK «PeKUMbI H300paskeHUs

y4acTKa» . OTH PEXUMBI MO3BOJSIOT CMOJEIUPOBATh MHOTOTPYOHBIE CXEMBbI TEIUIOBBIX

ceTeu.
Pexum 1 - BrnioueHw! 0da Tp-aa T T
Pexum 2 . Beikniouerel oba Tp-pa T T
Pexum 3 OTrnroyex obpaTHelil Tp-4 T T
Pexwm 4 OTkntoveH nogawwui Tp-a T . T
Mons3oBartenscrkoe n3obpaxeHne cet WU3obpamxenue cetn no MOCTY 21-605-82

Pucynok 3. M300paskeHue HECKOJIBKUX COCTOSIHMII Yy4aCTKOB, 32/1aBaeMbIX Pa3HbIMH
pesKuMaMHu

Yiean
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¥Y3en — 310 cuMBONIBHBIN OOBEKT TEIIOBOM ceTH. B TENIOBOM ceTH y3/1aMu SIBIISIFOTCS
BCE€ 00BEKTHI CETH, KPOME UCTOUHHUKA, TOTPEOUTENS U Y4acTKOB. B MaTemaTnueckoil Mmojenu
BHYTpPEHHEE MPEACTaBIEHNE 00BbEKTOB (KpOME NCTOYHUKA, TOoTpeduTens, nepembruku, L[TII
U PETYJIATOPOB) MOAEIUPYETCS ABYMS y3J1aMH, yCTAHOBJICHHBIMU Ha IOAAOIIEM U 0OpaTHOM

TpyOONnpoBOIaXx.

VYcioBHOEe 0003HAUCHHE Y3JI0BbBIX 00BEKTOB B 3aBUCHUMOCTH OT pPeXKHUMa pa6OTBI

IpE/ICTAaBICHbI HA PUCYHKE 4.

TennoBad Kamepsa

@ pa3seTBneHune

»- CMeHa auameTpa

PucyHnok 4. YcioBHOe H300pakeHHe y3J10BbIX 00bEKTOB

[TpocTBIM y3710M B MOJENIH CUMTAETCS JIIOOOH y3€l, YbM CBOMCTBA CHELUAIBHO HE
oroBopeHsbl. [IpocToil y3en ciy>KUT TOIBKO JIJIsl COEAMHEHUS yJacTKOB. TaKUMU y3J1aMu IS
MOJIETIN SIBJISIIOTCSL TEIUIOBbIE KaMephbl, OTBETBIEHUS, CMEHbl JAMAMETPOB, CMEHA THUIIA

IMPOKIIaAKK UJIN THUIIA U30JIA0WU U T. 1.
HeHTpaJII)HI)Ie TCIJIOBBIC ITYHKTBI

Henmpanonuviit. mennoeou nynkm (LTII) — 5>T0 Yy3en JONOTHUTEIBHOTO
peryaupoBaHus U paclpeneseHus TEIUI0BOU dHeprun. Hamuue Takoro y3ia nogpa3yMeBacr,
YTO 3a HUM HAXOJUTCS TYNHUKOBAs C€Th, C MHAMBUAYaldbHbIMU moTpeOutensimu. B IITII
MOXET BXOJUTBH TOJIBKO OJUH Y4aCTOK M TOJIBKO OAWH Y4aCTOK MOXET BBIXOAUTH. IIpnuem
BXOJISIIIIMM y4aCTOK UAET CO CTOPOHBI MaruCTPay, a BEIXOIAIINN YH4aCTOK BEAECT K KOHEYHBIM
notpedurensM. Bayrpennsisi kogupoBka L[TII 3aBucuT OT ero cxeMbl NPUCOSAWMHEHHS K
TEIUIOBOW CeTH. DTO MOXET OBbITh T'PYNIIOBOHM 3J€BAaTOp, TPYNIIOBOM HACOC CMELICHHUS,
HE3aBHUCHUMOE TMOJIKJII0UEHUE Tpymmbl motpeduteneit, ooinepsl Ha 'BC u T.1. Ha mannsIif

MOMEHT B pacropsbKeHuu nosibzoBateis 28 cxeM npucoeannenust [[TII.
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Pucynok 5. U300pa:xenne LITII

BcenomoraresibHbIN Y4aCTOK

Bcnomozamenwvuwlit yuacmok — yKa3blBaeT Haydajo TpPYOONpPOBOJIOB TOpPSUErO
BOJIOCHA0XKEHUSI TIPU YETHIpeXTpyOHOH TerioBoi cetu nocie LI TTL. 3to HeGombIoi ydacTok
3aKaHYMBACTCS TPOCTBHIM Y3JI0M, K KOTOPOMY TOJAKIIOYAETCA TPYOOIPOBOA TOPSIUETO
BOJIOCHAOXKEHHUSI, Kak TToka3zaHo Ha puc 6 «[loakmouenue tpydonposona [ BCy.

BcnomorarenbHbIA
y4actok ana UTN

J/
nulks "o

Pucynok 6. Iloakarouenune Tpydonposoga I'BC

IHoTpeduTenn

Ilompebumens — STO KOHEYHBI OOBEKT ydacTKa, B KOTOPBIA BXOIUT OJUH
MOTAIONTUN U BBIXOJUT OJUH OOpaTHBIA TPyOOINpoBOa TeraoBoi cetu. [lox moTpedburenem

moHnuMaercs abDOHEHTCKHI BBOJ B 3aHHUE.

VYcnoBHoe o00o03HaueHHE NOTpeOUTENs B 3aBHCHUMOCTH OT peXuMa padoThl

IPEJICTABICHO HA PUCYHKE /.
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. BEMKYEH
. OTENKYEH

PucyHnok 7. YcjioBHOe n300paxeHune MOTpeouTeIst

[loTpebuTens TENIOBON 3HEPIHMM XapaKTEPHU3YEeTCs PAcUETHBIMU Harpy3kaMu Ha
CUCTEMY OTOIUICHUSI, CUCTEMY BEHTWISALUU U CHUCTEMY TOpPSYEro BOJOCHAOXKEHUS U
pacyeTHBIMU TeMIlepaTypaMu Ha BXOJE, BBIXOJ€ OTPEOUTENs, U pacUeTHON TeMIiepaTypoit

BHYTPEHHETO BO3/1yXa.

B ogHonuHeHOM IMpeacTaBJICHUN HOTpe6I/ITeJ'IB — 9TO y3JIOBOI\/’I SJICMCHT, KOTOpBII71

MOJKET OBITH CBSI3aH TOJIBKO C OOHHUM Yy4aCTKOM.

BHyTpeHHsII KOOuUpOBKa MOTPEOUTENST CYIIECTBEHHO 3aBUCUT OT €ro CXEMbI
MPUCOCAUHEHUSI K TEIUioBOM ceTh. CXeMbl MOTYT OBITh SJEBATOPHBIC, C HACOCHBIM
CMEIICHUEM, C HE3aBUCHUMBIM IPUCOEIUHEHNUEM, C OTKPBITHIM MITH 3aKPBITHIM OTOOPOM BO/IBI
Ha ['BC, ¢ perynstopamu TemnepaTypsl, OTOIUIEHUA, pacxoaa U T.1. Ha gaHHbIE MOMEHT B

pacnopsiKeHuu nojbs3oBareis 31 cxeMa npucoeJMHEHUs TOTpeduTenei.

Ecau B 37aHUM HECKOJBKO y3JI0B BBOJ4, TO 00BEKTOM «I'IOTpe6I/ITeJIL>> MOKHO
OmnucaThb Ka)KI[BIﬁ BBOJ. B Toxe BpeMA KaK OIWH HOTpGGI/ITeHB MOJXHO OIINCaThb IICJ'IBII;'I

KBapTaJI MJIK 3aBO/JI, 3a/1aB JIII TAKOTO OTpeOUTE ST 0000IICHHBIC TEIUIOBBIC HArPY3KH.

O0001IeHHBIIT IOTPEOUTEIb

Obo6wennvlit.  nompedumens — CUMBOJIBHBIM OOBEKT TEIJIOBOM  CETH,
XapaKTePU3YIOMUNCA  MOTPEOSIEMbIM  PacXOJlOM  CETEBOM  BOJBI WM  33JaHHBIM
COMPOTHBIICHUEM. TakuM TMOTPEOUTEIEM MOXHO MOJCIUPOBAaTh, HAMPUMEpP, OOIIYIO

HArpy3Ky KBapTajia.

YcnoBHoe 0003HaUeHHE OOOOIIEHHOTO MOTPEOUTENss B 3aBUCUMOCTH OT peXUMa

paboThI MIPEICTABIEHO HA PUCYHKE HIDKE.

BKNHOYeH
OTKITHOYeH

Pucynok 8. M300paskeHue 000011IeHHOT0 MOTPeOUTEIS
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Taxoit 00beKT yI0OHO HCITOJIB30BaTh, KOT/1a BOSHUKAET HEOOXOIUMOCTh PACCUUTATH
TUIPaBIUKY ceTH 0e3 MHpopMalUM O TEIUIOBBIX HAarpy3kax M KOHKPETHBIX cXemax
IPUCOEINHEHMS TOTpeOuTENEl K TerioBoi ceth. Hanpumep, npu pacuere MarucTpajlbHbIX
ceTeil MH(QOPMALIMU O KBAPTAJIBbHBIX CETAX MOXKET He ObITh, a JJIs OLEHKU MOTEeph HAmopa B
MarucTpaisix JOCTaTOYHO 3a7aThb OOOOIIEHHBIE pPACXOAbl B TOYKAX IPUCOEIUHEHUS

KBapTaJIOB K MaFHCTpaHBHOﬁ CCTU.

B oaHonuueliHOM u300pakeHMU HE TpeOyeTcss MOAKIOYaTh OO0O0OIICHHBIM
NoTpeOUTENb Ha OTACIBHOM OTBOSIIEM YJYacTKe, Kak B cliydae npoctoro norpedurens. To
€CTh B ATOT y3€J MOXET BXOJIUTh W/WIW BBIXOAWTH JI000€ KOJIMYECTBO YYACTKOB. IDTO

ITO3BOJIACT 6BICTpO u YI[06HO, C MUHUMAJIBHBIM KOJIMYCCTBOM HMCXOAHBIX JaHHBIX.

l
B ~ > ——— ¢

MCTOYHKK 0% 0oL EeHHBIe NOTpeBUTENH

Pucynok 9. BapuanTsl BKiII0YeHHe 00001IeHHBIX MOTpeduTe.Iei
3aaBHIKKa

3a0euscka — >TO CUMBOJILHBIN OOBEKT TEIUIOBOM CETH, SBIISIONIANCS OTCEKAIOIAM
YCTPOMCTBOM. 3aJIBMKKA KpPOME JBYX PEXKUMOB pPabOTHI (OTKPBITA, 3aKphITA), MOXKET
HaXOJIUTHCS B IPOMEKYTOUYHOM COCTOSIHMH, KOTOPOE OMPEAEISAETCS CTENEHbBIO €€ 3aKPBITHSI.

[IpomexxyTOYHOE COCTOSIHUE 3aBUKKH JTIOJHDKHO OTMPEIEISTCS P €€ peKUMe paOOThI.

’ : l OTKPBITA

N 3aKpbITa

Pucynoxk 10. YciioBHOoe u3o0pakeHue 3aIBUKKH

VYcnoBHOe 0003HaU€HHE 3aMOPHO-PETYIUPYIOIIETO YCTPOUCTBA B 3aBUCUMOCTH OT

pexxuma padboThI:

3anBUKKa B OJHOJMHEHHOM W300paKEHUU TPEACTABISICTCS OIHUM Y3JIOM, HO BO
BHYTPEHHEM IPEICTABICHUH B 3aBHCHMOCTH OT 33JaHHBIX MapaMETPOB B CEMAHTUYECKOU
0a3e JaHHBIX, MOXET ObITh YyCTaHOBJEHa Ha oboux TpybompoBogax puc 3.10.

«OIHONMHEWHOE U BHYTPEHHE NPEICTABICHUE 3aABUKKN.
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Pucynok 11. OaHosinHeliHOe M BHYTPEHHe TpecTaBIeHNe 3aIBHKKH

IMepembruka
Ilepembiuka — 3TO CUMBOJIBHBINA OOBEKT TEIIOBOM CETU, MOACTUPYIOMIUNA YIaCTOK
MEXy MOJAIOIINM B O0OpaTHBIM TPYOOIIPOBOJAMHU.

VYcinoBHoe 0003HaUeHHE INCPEMBIYKH B 3aBHCUMOCTH OT PpPCKHUMaA pa60TBI

IPEJICTaBICHO HA PUCYHKE HUXKE.

OTKEPBITA

3daKpbIT4d

Pucynok 12. YciioBHOe npeacTaB/ieHHe NepeMbIYKHU

[Tepembiuka MO3BOJSAET CMOAECIUPOBATH YYACTOK, COCAMHSIONIMN MOJAIOIINN U

00paTHBIN TPyOOIIPOBOILL. B 3TOT y3€1 MOXKET BXOIUTh U/WUJIU BBIXOAUTH JIF000€ KOJTHMYECTBO

— =%

Pucynoxk 13. Ilepembruka

Y4aCTKOB.

Tak kak mepemMbIuKka B OJTHOJUHEHHOM U300paKeHUU MPEICTABICHA Y3JIOM, TO JJIs

MOACIMPOBAHUA COCAUHCHUSA MCKIAY IMOJar0IIUM pr6OHpOBOI[OM OIHOTO Yy4daCTKa H

oOpaTHBIM  TPyOONPOBOJOM APYrOro  y4acTKa OJHOTO JJIEMEHTAa  «IIEPEMBIUKay

HegocTaTouHo. [ToHamo0sTCs elle ABa y4acTKa: OJMH TOJIBKO MOAAIONINM, IPYTON - TOJIBKO

00paTHBIN.
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Pucynok 14. CoequHenue Mexay moaal0nUM TPyOONPoBoI0M OTHOT0 YUYACTKA U 00PaTHBIM
TPYOONPOBOAOM JAPYIroro y4acrka

Hacocnas CTaHIIUA

Hacocnaa cmanyua — cUMBOJIBHBIN OOBEKT TEIJIOBOHM CETH, XapaKTEePHU3YIOLIUIC

3a/laHHBIM HAIlOPOM WJIM HAIOPHO-PACXOIHON XapaKTEePUCTUKON YCTAHOBIEHHOTO HAcOCa.

HacocHas ctaHius B OTHOJIMHEHHOM M300paXCHUH TPEACTABIISETCS OJTHUM Y3JIOM.
B 3aBucuMocTH OT TaOJUYHBIX MMapaMETPOB ITOTO y3JIa HACOC MOXKET OBITh YCTAHOBJICH Ha
MOTAFOIIEM HJIM 00OpaTHOM TPyOOIpOBOE, TMOO Ha 000UX TPYyOONPOBOAaX OJJHOBPEMEHHO.
J5is 3amaHns HapaBJICHHS ACUCTBUS HACOCA B TOT Y3€II TOJIBKO OJIMH YIaCTOK 005S3aTEIIBHO

AO0JDKCH BXOJIUTH U TOJBKO OIWH YU4aCTOK JOJIKCH BbIXOOUTD.

OO0

S e

Pucynok 15. Hacocnasi cranumst

Hacoc MoxHO MozIeTMpoBaTh IByMs CIIoco0aMu: MO0 KaK UeaTbHOE YCTPOHCTBO,
KOTOpOE€ H3MEHSIET JaBJl€HHE B TpPyOONpOBOJE HA 33JaHHYI0 BEIUMYMHY, JUOO Kak
YCTPOMCTBO, paboTaroliee ¢ Y4EeTOM pealbHOW HAIMOPHO-PACXOJHOW XapaKTEPUCTUKU

KOHKPCTHOI'O Hacoca.

B nepBom ciyyae mpocTo 3aaeTcsl 3HaU€HUE HAlopa Hacoca Ha MOJAIOLIEM W/WIIH
oOpatHoM TpyOonpoBoe. Ecnu 3HaueHne Haropa Ha 0THOM U3 TPYOOITPOBOIOB PABHO HYIIIO,
TO HACOC Ha 3TOM TpyOONpoBOE OTCYTCTBYET. Eciy 3HaueHHne Haropa OTpULATENbHO, TO 3TO

03HAuaeT, YTO HaCOC paboTaeT HaBCTPEUy BXOSAIIEMY B HETO yYaCTKYy.
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Pucynok 16. IIbe3omeTpuyeckune rpadpuku

Ha PHUCYHKC 16 BHUOHO, KaK pPa3JIMYHBIC HAIIPABJICHHA YYACTKOB, BXOIJAIINX H
BBIXOOAIINX M3 HACOCa B COYCTAHMU C PA3HBIMU 3HAKAMHW HAIlOpa, BJIUAIOT Ha PE3yJbTaT

pacuera, 0TOOpaKEHHBIN Ha MTFE30METPHUECKHUX TpaduKax.

Korna 3agaercs TOIbKO 3HAYCHHUE Hariopa Ha HaCoCC, OHO OCTACTCs HCU3MCHHBIM HC

3aBUCHUMO OT IIPOXOAAHIICTO 4€PE3 HACOC pacxoaa.

Ecau monenupoBath paboTy Hacoca ¢ yueTom ero QH xapakTepucTuku, To cieayer

3aJ1aTb paCXOoJbl U HAIIOPBI HA I'paHHUIAX pa6oqel71 30HBI HACcOcCa.

Hmam|
Hmin ‘x\\
n
Gmin Gmas

Pucynok 17. HanopHo-pacxoaHasi XapaKTepucTHKA HAcoca

[lo 3amaHHBIM [BYM TOYKaM OMpeaenseTcs mapadojia ¢ MakKCUMyMOM Ha OCH
NaBJICHUM, MO KOTOpPOM pacyeT U OylneT OompenensTh Hamop Hacoca B 3aBUCUMOCTU OT
pacxona. Crneayer OTMETUTh, YTO XapaKTEPUCTHKA, 3aJaBaeMasi TAKUM 0Opa3oM, MOXKET
OTJIMYATHCS OT PEeaJbHONW XapaKTepUCTHKH Hacoca, HO B mpeaenax pabouelr obmactu obe
XapaKTepUCTUKU TMPAKTHUYECKH COBMajarT. [l omnucaHus HECKOJIbKHUX MapayljielbHO
paboTalonMX HAcOCOB JIOCTATOYHO 33JaThb HUX KOJMYECTBO, U pe3ylbTHpYyrOLIas

XapaKkTepUCTUKa OyAeT onpesesieHa IPU pacueTe aBTOMaTHUECKU.
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Tak xak Hanmopsl Ha rpaHuIax pabodelt o0JacTn Hacoca GepyTCs U3 CIPABOYHUKA U
BCETJa TOJIOKUTENbHBI, TO HAIllpaBJICHHWE NCHCTBUS TAaKOro Hacoca OyaeT OIMpenensiThCs

TOJIBKO HAIpaBJICHUECM BXOIAIICTO B Y3€JI YUaCTKaA.

Jlpoccempymoiiye ycTpoiicTBa

Hpoccenupyromue ycTpoicTBa B OAHOJIMHENHOM MPEICTABIECHUH SBJISIOTCS y3IaMHU,
HO BO BHYTPEHHEH KOJHUPOBKE — JTO JOMOJHHUTEIbHBIE YYACTKH C TOCTOSIHHBIM HIIU
NEPEMEHHBIM CONPOTUBIEHUEM. B apoccenupyromuii y3en o0s3aTenbHO JOJKEH BXOAUTH

TOJIBKO OWH Y4Y4aCTOK, U TOJIbKO OAWH YY4aCTOK M3 y3Jila HOJI’KCH BBIXOJUTD.

Ha nogawwes apySonpoboge Sregq

Qhﬁhﬂcﬁﬂﬂ
0

Ha oBpamuon mnpybonpofioge

o - 3 - i
O * o
I .
Sreqg

Pucynok 18. /Ipoccenupyrouiue ycrpoiicTrBa

JApoccenbHas maiidoa

Jlpoccenvnasa wmaiifa — 310 CUMBOJIbHBIN 00BEKT TEIJIOBOM CETH, XapaKTePU3yEMbIii
(buKCUpOBaHHBIM COMPOTUBIIEHUEM, 3aBUCSIINM OT AUaMeTpa maiiosl. JlpoccenbHas maiiba
UMeEeT JIBa peXH1Ma padOoThI: BEIUUCIIAEMasi U yCTaHABJIMBaeMasi. Y CTaHaBIMBaeMasl aiiba —
ATO HEPETYJINPYEMOE CONPOTUBJICHHE, TO BEIMYMHA FACUMOTr0 11aii00i Hamopa 3aBUCHUT OT

KBaJparta, MpOXOAIIETro yepes maidy pacxosa.

BeiyMcnaeman wanba

[ | YeraHasnweaeman waiba

Pucynok 19. YcioBHoe npeacrasiieHne maiobl

Ha pucynke BUJIHO, KaK MEHSIOTCS TIOTEPH Ha 11aiibe, yCTaHOBJICHHON Ha MOJAI0IIEM

TpyOOIpOBO/IE, MPU YBETUUYEHUH pacxoja yepe3 Hee B JIBa pasa.
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Pucynok 20. XapakTepucTHKH APOCCeJIbLHBIX A0

Peryasitop naBJjieHust

Pezynamop oaenenus - yCTPOWCTBO C MEPEMEHHBIM COIPOTUBIEHUEM, KOTOPOE
MO3BOJISIET TIOJIJICP>KUBATh 33a/IaHHOE JIAaBJICHUE B TPYOOIPOBO/IE B OMPE/ICIICHHOM JIHaIa30He
MU3MEHEHUS pacxoja. Perynsartop maBieHUs MOXKET yCTaHABIMBATHCS KaK HA MOJAIOIIEM, TaK

¥ Ha 0OpaTHOM TPYOOIPOBO/IC.
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Pucynok 21. Peryasitop naBjieHust

Ha pucynke 21 noka3aHo, 4yTo IpH YBEJIMUEHUH B /IBA pa3a pacxoja uepes3 perysTop,
YCTaHOBJIEHHBIH B OOpaTHOM TpyOOIpOBOJE, NABJICHUE B PETYIUPYEMOM Y3JI€ OCTaeTCA

IIOCTOAHHBIM.

BennurnHa CoOnpoOTHBIIEHHS pEryasTOpa MOXET H3MEHATBCA B IMpefenax oT
OECKOHEUHOCTH 10 CONPOTHBIIEHHSI IOJHOCTBIO OTKPBITOrO perynsropa. Eciam ycinoBus
paboThI CETH 3aCTaBISIOT PETYISTOP MOJTHOCTHIO OTKPBITHCS, TO OH HAYMHAET padoTaTh Kak

HEPETyJINPYEMbIN IPOCCENNPYIOIINN y3€.
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PeryJisiTop pacnoJjiaraeMoro Hamopa

Pezyﬂﬂmop pacnonrazaemozo nHanopa — 3TO CHMBOJIBHBI OOBEKT TEIJIOBOM CCTH,

NOJIIEPKUBAIOIIMN 3a/IaHHBIN pacIioyiaraeMblil Harop mnocie ceosl.

PaGora perymsaTopa pacrmoyiaraeMoro Hamopa aHajJoTU4Ha paboTe peryisropa
JABJIEHMS], TOJIBKO B 3TOM CIIy4ae PETYJSITOp CTapaercs AEep’aTh MOCTOSHHOM 3aJaHHYIO

BCIIMYNHY pacCIIojlaracMoro Halropa.

E perynaTop pacnonaraemoro Hanopa Ha nogaiowiem TpyGonpoeoae

E PErynNATOp pacnonaraeMoro Hanopa Ha obpaTHom TpyGonposoge

PucyHnok 22. YciioBHOe npe/cTaBJieHie PeryJiiTOPoOB HANopa

Peryasitop pacxona

Pezynamop pacxooa — 5T0 CUMBOJIbHBIN OOBEKT TETNIOBOM CETH, TIOIEP>KUBAIOIINNA

3aJIaHHBIM ITOJIB30BATCIIEM PACXO/J TCIINIOHOCUTCIIA.

PerynsTop MOXXHO yCTaHaBIMBaThb KakK Ha IMOJAIOIIEM, TaK M Ha OOpaTHOM
TpybonpoBozne. K pabore perymnsaropa pacxoja MOXKHO OTHECTH BCE CKa3zaHHOE IIpo

peryJsTopsl JaBICHHUS.

ﬁ perynaTtop pacxoga Ha nogatowem Tpybonposoge

ﬁ perynaTop pacxoaa Ha obpaTHoM TpyBonposoae

PucyHnok 23. YcioBHoe npejcTaBiieHie peryJssiTOpoB pacxojaa

B cymectByromux 6a3zax nmanHbix «ZULU» mnpeaycMmaTpuBarOTCsl CTaHIApTHBIE

XapaKTCPUCTUKU 1O TPUBCACHHBIM BBIIIC TUIIAM 00BEKTOB CUCTEMBI TEMIOCHAOKEHHS.

CoctaB uH@OpMAIUU MO KaXJAOMY THUIY OOBEKTOB HOCHT KaK HH(OPMATHUBHBIM
XapakTtep (Hampumep: JUIsi MCTOYHUKOB - HAaWMEHOBAaHUE MNPEANPUITHS, HAaUMEHOBaHUE
UCTOYHHMKA, JJIs HOoTpeOuTeel - afapec y3ia BBOJa, HAUMEHOBAHKE y3J1a BBOJA U T.1.), TaK U
HEOOXOAUMBIN 111 (PYHKIIMOHUPOBAHUS PACUETHON MOJAETH (HampuMmep: A UCTOYHUKOB -
reojie3nueckas OTMETKa, pacueTHasi TeMIepaTrypa B MoJalouieM TpyOonpoBoje, pacueTHas

TeMIiepatypa xojoaHo# Bojibl). [loiHOTa 3amoHeHUs 6a3bl TaHHBIX 10 MTapaMeTpaM 3aBUCUT
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OT HalIM4Yugd HUCXOAHBIX HOAaHHBIX, MIPCIOCTABJICHHBIX 3aKa3uynkoM M| OIMPOIICHHBIMHA

CY6’LCKTaMI/I CHCTEMBI TCINIOCHAOKEHHUS HACEJICHHOT'O ITYHKTA.

[Ipu >xenanuu MoJIb30BaTENs, B CYIIECTBYIOLIUE 0a3bl JAHHBIX MO OOBEKTAM CETU

MOKHO I[O6aBI/ITI) JOITOJIHHUTCIJIBHBIC I1O0JIA.

3.3. Hacnoan3aunﬂ H ONMUCAaHME PACYCTHBLIX C€AUHUI] TECPPUTOPHUAIBLHOIO
ACJCHHUA, BRKJIIOYasd aAMUHUCTPATHUBHOC

BHGKTpOHHaH MOACIIb IMO3BOJJACT HAIJIAAHO HAa TOIIOOCHOBE CCIILCKOI'O ITOCCICHMUA
pasrpaHuiduTb W IIACIIOPTHU3UPOBATL CAWHUIOBLI TCPPUTOPUAIBLHOIO AOCIICHUA. Takumu

T'paHUIaMH TCPPUTOPHUATIBHOTO ACIICHUA MOTYT ABJIATLCA:

—  KaJacTpOBbIE KBapTaJbl;
—  TEIJIOCETEBHIE PAOHBI;
—  IUIAHUPOBOYHBIE PAWOHBI;

—  AJMUHHCTPATUBHBIC PAlOHBI.

Cerka paliOHUpOBaHUs, HAHECEHHAs B 3JIEKTPOHHON MOJIEIH, [TO3BOJIAET IPUBSA3AThH
0a3y JaHHBIX, COCTOSIILYIO U3 CBECHUM, BXOASIINX B MACHOPT €IUHULIBI TEPPUTOPHAIBHOTO
JIeJIeHUs], K IJIOUIaIHOMY OOBEKTY, ONPEACIISIONeMy I'paHuIlbl 3Toi equHubl. ['padudecku,

AIMUHHUCTPATUBHOC ACJICHHUEC CCIIbCKUX MMOCEJICHUM

3.4. I'mapaBinyeckuii  pacyeT TeIUIOBBIX  ceTeil  J1000i  cTemeHu
3aK0JIbIIOBAHHOCTH, B TOM 4NCJIe THAPABJIUYECKH pacyeT NMPU COBMeCTHOH padoTe
HECKOJIbKHUX HCTOYHUKOB TEIJIOBOI JHEPTUHU HA eJMHYI0 TEIIOBYIO CeTh

TennoruapaBirueckuii pacyeT MporpaMMHO-pacueTHoro komiuiekca ZuluThermo
BKJIIOYAET B ce0sl MOJTHBINA HAa0Op (QYHKIIMOHAIBHBIX KOMIIOHEHTOB U COOTBETCTBYIOIINE UM
MH(OPMALIMOHHBIE CTPYKTYPHI 0a3bl TAHHBIX, HEOOXOIUMBIX ISl THJIPABIMYECKOI0 pacyera

U MOJCIIUPOBAHUS TCTIJIOBBIX ceTelt.

PZBMCpHOCTI) PACCYHUTBIBACMBIX TCIIJIOBBIX C€T€I>’I, CTCIICHb UX 3aKOJIBIIOBAHHOCTH, a

TaKXKC KOJINMYCCTBO TCIIIIOMCTOYHUKOB, pa60Ta}0me Ha O6HlyIO CCTb - HC OI'PAaHUYCHBI.

[Tocne co3zmaHust pacdyeTHOM MaTEMaTHMYECKOM MOJAETH CeTH M (POPMHPOBAHUS
NacHOPTU3ALNU KaXKJI0TO 00BEKTa CETH, B MOIYUHUBIICHCS SJIEKTPOHHON MOJIENU MOCENEHUs

MOT'YT BBIIIOJIHATBHCA PA3JIMIHBIC TCTUIOTUAPABINICCKHUC PACYCTEI.
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Pacuer cucreM TemIOCHA0XKEHUST MOXET IMPOU3BOAMTHCA C YYETOM YTEUeK u3
TEIUIOBOW CETU U CHCTEM TEIUIONOTPEOIeHHUs, a TAKKE TEIUIOBBIX MOTEPh B TPyOOIPOBOIAX
TEIUIOBOM ceTH. PacueT TenaoBbIX MOTEPh BEAETCA JMO0 MO HOPMATUBHBIM MOTEPSIM, JTMOO

10 (1)aKTI/I"IeCKOMy COCTOAHUIO N30JIALUHN.

Pe3ynpTaThl pacueToB MOryT OBITH 3KcnopTupoBaHsl B MS Excel, Harmsano
IPEJCTABIEHBl C MOMOULIbI0 TEMAaTHUYECKOW PACKpPACKH M MbE30METPUUYECKUX TI'padUKOB.
Kaprorpaguueckuii Mareprasl 1 cxema TEIJIOBBIX CETE MOXKET ObITh OPOpMIIEHA B BHUJE

JAOKYMCHTA C UCIIOJIb30BAHNCM MAKCTA IICYaATU

B Hacrosimee Bpemss B coctaB pacuetoB [IPK Zulu Thermo Bxoaut 6 THmOB

TUAPABINYICCKOro pacucTa:

. HaJIaI04YHbIN pacyer;

. ITIOBEPOYHBIN PACUET;

. KOHCTPYKTOPCKHUI pacuer;

. pacuer TeMIepaTypHoro rpaduka;

. pacueTr HaJe)KHOCTH;

. pacyeT HOPMATUBHBIX IIOTEPH TEIUIA YEPE3 UOJIILUIO.

HananouyHblil pacyer TENJIOBOM CeTH

[lenpro HaNMAJOYHOTO pacyeTa SBJISETCS OoOecreueHue MmoTpedureneit pacueTHBIM
KOJIMYECTBOM BOJIbI U TEIUIOBOM 3Hepruu. B pesynbpTaTe pacueTra oCyllecTBIseTCs MOaA00p
AJIEBATOPOB U HUX CONEN, MPOU3ZBOJUTCS PACUET CMECHUTENIbHBIX U APOCCETUPYIOIINX
YCTPOMCTB, OMpenensieTcsl KOJIMYeCTBO M MECTO YCTaHOBKHM JIpOCCENbHBIX Mmaib. Pacuer
MOXET MPOU3BOAUTHCSA IMPU HM3BECTHOM PACIOJIara€MOM HAIloOpe Ha HCTOYHHKE U €ro

dABTOMAaTHYCCKOM n01[60pe B CJIydaec, €CJIM 3aJaHHOTO Haropa HEJOCTATOYHO.

B pesynbTare pacuera onpeaenstoTcs pacXxo/sl U OTEPU HAopa B TpPyOOIIPOBOAAX,
HATopHI B y3J1aX CETH, B TOM YHCJIE pacrojaraeMble Halopsl y MOTpeOuTenei, rTeMmneparypa
TEIJIOHOCUTEIS B y371aX CeTHU (IIPH yueTe TEIJIOBBIX MOTEPh), BEIMUYUHA H30BITOUHOTO HAarlopa

y OTpeduTeneid, TemrnepaTypa BHyTPEHHETO BO3/IyXa.

JlpoccenupoBaHue M30BITOYHBIX HAOPOB Ha a0OHEHTCKUX BBOJAAX MPOU3BOJAT C
MOMOIIIBIO COTIET 3JIeBAaTOPOB M JpOcCCeNbHBIX Imaib. JlpoccenbHble maiidbl mnepen

a00OHEHTCKUMU BBOJaMM YCTAHABJIMBAIOTCS aBTOMATHUYCCKU HA MMOAAIOIICM, O6paTHOM NIIN
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o0oux TpyObOmpoBOJaxX B 3aBUCUMOCTH OT HEOOXOJMMOTO JUJISi CUCTEMBI THIPABIHMYECKOTO
pexuma. [Ipu paboTe HECKONBKUX UCTOYHUKOB Ha OJIHY CETh ONpPEACINIAeTCs pacipeieieHue
BOJbl M TEIUIOBOM SHEPruM Mexay wuctouHukamu. [logBoautcss Oamanc 1o BoJE H
OTIIYIICHHOW TEIJIOBOM 3HEpPrueil Mexay MUCTOYHMKOM U moTpedutensmu. Onpenenstorces
NOTpEeOUTENM W COOTBETCTBYIOIIMM MM MCTOYHUK, OT KOTOPOTO JaHHBIE MOTPEOUTETH

MOJIy4aloT BOJY U TEIUIOBYIO SHEPTUIO.
IToBepo4YHBIN pacyeT TENJIOBOM CETH

Ilenbi0o MOBEPOYHOIO pacuera SBISETCS OIpeneieHue (PaKTUUECKUX pacxoioB
TEIUIOHOCUTENSI Ha y4yacTKaxX TEIUIOBOM CeTH W y MOTpeOHuTeneil, a Takke KOJINYECTBE
TEIUIOBOM SHEPruu, MOJIydyaeMOM MOTpeOuTeNeM MNpu 3aJaHHON TeMIepaTrype BOJAbI B

[mogaromem pr6or1p013011e H paciiojaracMom Hallop€ Ha HCTOYHHUKC.

CoznanHasi MaTeMaTHYecKass MMUTAUMOHHAs MOJENb CUCTEMBI TEIJIOCHAOKEHMUS,
Ciy>Kalas JJisl pelieHusl HOBEPOYHOU 3aauH, TO3BOJISIET aHATU3UPOBATh THAPABINUYECKUAN U
TEIUIOBOM PEXHUM PAaOOThl CUCTEMBI, a TaKK€ MPOTHO3UPOBATH M3MEHEHHE TEMIIepaTyphl
BHYTPEHHEr0 BO3AyXa y morpebuteneil. PacdeTbl MOTYT MPOBOIUTHCS MPH PA3THUYHBIX
UCXOJIHBIX JIaHHBIX, B TOM YHUCJI€ aBapUHBIX CUTyalUsiX, HAIPUMEpP, OTKIIOUECHUH
OTJIEJbHBIX YYAaCTKOB TEIJIOBOW CETH, Mepelayd BOJbl M TEIJIOBOW IHEPrUU OT OAHOIO

HMCTOYHHKA K IPYTOMY T10 OJJTHOMY U3 TPYOOTIPOBOJIOB U T.JI.

B pesynbrare pacuera onpenensitoTcs pacxXobl U MOTEPU HAMopa B TpyOONpoBOax,
HaIlOpHI B y3J1aX CETH, B TOM YHCJIE pacIiojiaraeéMbple Halmophl y MOoTpeOuTeNeH, TeMneparypa
TEIJIOHOCHUTENIS B y3jaX ceTd (MpU ydeTe TEIUIOBBIX MOTEPh), TEMIEPATyphl BHYTPEHHETO
BO3JIyXa y MOTpeOUTENeH, pacxoapl M TEMIIEpaTyphl BOJBI HAa BXOJI€ M BBIXOJIC B KaXKIYIO
cucreMy TteronorpebieHus. Ilpu paboTre HECKOIBKMX HCTOYHHKOB Ha OJHY CETh
OnpeAensieTcsl pacupeieieHue BOAbl W TEIUIOBOW SHEPIrUM MEXAY HMCTOYHUKAMMU.
[TonBoguTcst GanmaHC MO BOJE W OTHYIIEHHOHN TEIJIOBOW DHEPTUEH MEXIy MCTOYHUKOM U
noTpedutensimMu. OmpenensoTcss MOTPeOUTen W COOTBETCTBYIOMIMM MM HCTOYHHK, OT

KOTOPOT'O IaHHBIE MOTPEOUTENN MOTYYaAIOT BOLY U TEIJIOBYIO SHEPTHIO.
KoHcTpyKTOpCKHIl pacyeT TenJ10Bo# ceTH

[lenpr0  KOHCTPYKTOPCKOTO  pacdera  sBISAETCA  ONPEACIICHUE  IHAMETPOB
TPyOOIIPOBOIOB TYITUKOBOM U KOJIBIIEBOM TEINIOBOW CETH MPH MPOITYCKE MO0 HUM PaCUETHBIX

pPacxoaoB IIpU 3aJaHHOM (I/IHI/I HCI/ISBGCTHOM) pacmojaracMoM Harmope Ha HCTOYHUKE.
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JlanHast 3ajaya MOXeT OBIThb HCIOJIb30BaHa IIPU  BblJA4€ pa3pelieHus Ha
MOJIKJIIOUEHHE TOTpeOuTeNnell K TerJoBOW CETH, TaK KaK B KaueCTBE MCTOYHUKA MOKET
BBICTYIIATh JIIO00M y3€I CUCTEMBI TEIUIOCHA0KEHU S, HAalIpUMep, TeIoBas kamepa. Jlis 6onee
ruOKOro pemieHusl AaHHOW 3aJaud MPeayCMOTpEHa BO3MOXHOCTh H3MEHEHHUSI CKOPOCTHU
JBUKEHUS BOJABI M0 y4acTKaM TEIUIOBOM CETH, YTO NMPUBOAUT K U3MEHEHHUIO JUAMETPOB

TPY601'Ip0BOI[a, d 3HAYHUT U PacCIiojiaracMoro Haropa B TOYKC IIOAKIIFOUCHUA.

B pe3ynbrate pacuera onpeneistoTcs AUAMETpbl TPYOOIPOBOAOB TEIJIOBOM CETH,
pacronaraemMblii Hamop B TOYKE IOJKIIOYEHHS, PacXojipl, MOTEPU HAIopa U CKOPOCTH

JBUKEHUS BOJIBI HA YJacTKaX CETH, pacliojiaraéMble Harmopbl Ha MOTPEOUTETSAX.
Pacyer TemneparypHoro rpaguka

HGHBIO pacucTa ABJIACTCA OIIPCACIICHUC MHUHUMAJIBHO HGO6XO,HHMOﬁ TEMIICPATYPhBI
TCINIOHOCUTCIIA Ha BBIXOAC M3 HMCTOYHHUKA AJIS obecrieueHus Yy 3aJaHHOro HOTp€6I/IT€HH

TeMIepaTypbl BHYTPEHHETO BO3yXa HE HUKE PACUCTHOM.
Pacuer Hage:xxnocru

Llenbto pacuera sIBISETCS OLIEHKA CIIOCOOHOCTH JIEHCTBYIOIIUX M MPOEKTUPYEMBIX
TEIUIOBBIX CEeTe HAJEeKHO oOecreynBaTh B TEUYEHUE 3aJaHHOTO BPEMEHU TpeOyemble
peXUMBI, TapaMeTpbl W KA4eCTBO TEIUIOCHAOXKEHUSI KaKJIOro IMOTpeOuTeNs, a TaKxke
000CHOBaHHE HEOOXOIMMOCTH W TPOBEPKH IPPEKTUBHOCTU pPEATU3ALUN MEPONPUITHH,

MOBBIIIAOIIUX HA/ICKHOCTh TEINIOCHAOXKEHUS TTOTpeOuTeNel TerIoBOi YHEPTUH.
Pacuer HOpMATUBHBIX MOTEPH TEIIA Yepe3 U30ISIIUI0

[lenpro naHHOTO pacyeTa SABISAETCS ONPENEICHUE HOPMATHUBHBIX TEIIOBBIX MOTEPH
yepe3 M30JLUI0 TPyOOnpoBOoOB. TeIuioBble MOTEPH ONPEICNIOTCS CYyMMapHO 3a TOf ¢
pa30uBKo# 1Mo MecsnaM. [IpocMoTpeTh pe3ynbTaThl pacueTa MOKHO KaKk CYMMAapHO 1O BCei
TEIJIOBOM CETH, TaK U IO KAXKJIOMY OTIEIbHO B3STOMY MCTOYHUKY TEIUIOBOM SHEPIMHU M
KaxaoMy HeHTpaibHOMY TerioBoMy NyHKTY (LITII). Pacuer mokeT OBITH BBINIOJHEH C

Y4eTOM MOIMPaBOYHBIX KOA(DPHUIIMEHTOB HA HOPMBI TETJIOBBIX MOTEPb.
Pe3ynbTaThl BBIMOIHEHHBIX PAaCYeTOB MOXKHO dKcropTupoBaTh B MS Excel.

3.5. MopaeaupoBanne BcexX BH/JI0B TMepPeKJIOYEHUI, OCYIIECTBJIsIEMbIX B
TEIUIOBBIX CeTSIX, B TOM 4YMHCJe TMEePeKJIIYEeHUI TeIIOBbIX HArpy30K MexKIy
HCTOYHUKAMM TENJI0BOW IHEPTUHU

[Iporpammuaoe  oGecriedenrie [IPK  ZuluThermo  mo3Bomsier  mpoBOIUTH

MOJICIIMPOBAHNUC BCCX BHUIOB HepeKJ’IIO‘leHI/Iﬁ B ((FHZ[paBHPI‘ICCKOfI MOJCJIN» CCTH. CYTB
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3aKJII0YAETCd B ABTOMATHUYECKOM OTCJICKUBAHUM MPOTPAMMON COCTOSIHUSI 3allOpHO-
peryiupylomieii apMaTypbl 1 HACOCHBIX arperatoB B 06a3e TaHHBIX OMHCAHUS TEIJIOBOW CETH.
Jroboe mepexioueHne Ha CXeMe TEIUIOBOM CEeTH BJedeT 3a CO0O0M aBTOMAaTHUECKOE
BBITIOJTHEHUE THIPABIMYECKOTO pacueTra, U, TaKUM 00pa3oM, B JHO0OW MOMEHT BpEMEHHU
MOJIb30BaTENb BUAUT TOT THAPABIMYECKUN PEKUM, KOTOPBI COOTBETCTBYET TEKYIIEMY
COCTOSIHUIO BCEH COBOKYITHOCTHU 3aIIOPHO-PETYIMPYIOIIEH apMaTyphbl U HACOCHBIX arperaToB

Ha CXEME TEILUIOBOU CETHU.

HepeKJnoquI/m MOI'yT OBITH Kak OIWHOYHBIMHU, TaK W T'PYIIIOBBIMHU, IJIA JIFI000H

BBIOpAHHOM (TOMEUYEHHON) COBOKYITHOCTH MEPEKITI0YAEMBbIX 3JIEMEHTOB.

I[JISI HAaCOCHBIX arperaroB M UX TIpPyHIl B MOACIU AOCTYIHBI HCCKOJBKO BHI0B

MEPEKIFOYCHUI:
. BKJIFOUCHUE/BBIKIIIOUCHUE;
. JIPOCCEINPOBAHNUE;
. VM3MEHEHUE YaCTOThI BPAILICHUS ITPUBOJIA.

3aIBIKKH THIIA «JIPOCCEIBY, TOMUMO JIBYX KPAWHUX COCTOSIHUN (OTKPBITA/3aKphITA),
MOTYT UMETh TIPOMEKYTOYHOE COCTOSTHUE «IIPHKATay, OnpeensieMoe B 00 B MPOIEHTAX
OTKPBITHS KJIalaHa, JUO0 B 4ucie 00OpOTOB mITOKA. [Ipr 3TOM COCTOSIHUM 3aJBHXKKa
MOJCIIUPYETCS CBOMM TUAPABIMYECKUM COMPOTUBICHUEM, PACCUUTAHHBIM MO MACIOPTHOU

XapaKTepUCTUKE KIIalaHa.

[Tpn mr060M TEPEKITIOYEHUH HACOCHBIX arperaToB B HACOCHOM CTaHIIMM WA Ha
MCTOYHUKE  AaBTOMATHMYECKH  MEPECUUTHIBACTCS ~ CyMMapHas  pacxoJHO-HamopHas

XapaKTepUCTUKA BCEH COBOKYITHOCTH pa0OTAIOIIMX HACOCOB.

Jns perynsaTopoB AaBIE€HHS W pacxofa IEpPEKIIOUYCHUEM SIBISETCS W3MEHEHUE

YCTaBKH.

Jliis moTpebuTerneli mepeKIoYeHUEM SIBIISIETCS JTIF000€ U3 CIETYIONINX JSHCTBUI:

® BKJIFOUEHHE/OTKITIOUEHHUE OHOI'O HMJIM HECKOJIBKUX BUI0B TCIJIOBOM Harpys3kKu;
° OrpaHNMYCHUC OJJHOT'O NJIN HECCKOJIBKUX BUJIOB TEIIOBOM Harpys3KH,
® HNU3MCHCHHUEC TEMIICPATYPHOT'O I‘pa(l)I/IKa 501041 YACIBHBIX pacxoaoB

TCIINIOHOCUTCIA 110 BUAAM TCILIOBOM Harpys3kKHu.
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[IpenycmoTpeHa reHepanus CeuaIbHBIX OTYETOB 00 OTKIIFOUEHHBIX/BKITFOYCHHBIX
aboOHEHTaX W y4acTKax TeIJIOBOW CETH, COCTOSHHE KOTOPBIX M3MEHUJIOCH B PE3yJbTaTe
MOCJICTHETO TPOU3BEICHHOTO €IMHUYHOIO WJIM TPYIIOBOIO MEPEKIIOYEHUS. DTH OTYETHI

MOTYT COJIEpKaTh JTH00yI0 HH(popMaInuio 00 ITUX 00BEKTAX, COIEPKAITYIOCS B 0a3e TaHHBIX.

Pexum TUAPABINYCCKOr0O MOACIMPOBAHWA ITO3BOJIACT ONCPATHBHO MMOJTYYaTh OTBCTHI
Ha BOIIPOCHI THIIA «Yto 6y/:[eT, ecnu...?» DOTo JacT BO3MOXXHOCTD n30eKaTh ONMIMOOYHBIX

JICMCTBUI NPU PETYJINPOBAHNN PEXKUMA U NIEPEKIIIOUCHHAX HA PEAaJIbHOM TENIIOBOU CETH.

Iloacucrema THAPABJINYCCKUX PACUYCTOB ITO3BOJIACT MOJACIUPOBATH IMPOU3BOJIbHBIC
PCXKUMBI, B TOM YHCJIC aBapHﬁHBIe N IICPCIICKTHBHBIC. FanaBanecxoe MOACIINPOBAHUC
npeamnojaract BHCCCHHC B MOJCIb KaKHX-TO W3MCHCHHI C HOCJIbIO BOCITPOMU3BCACHUA
PECKUMHBIX MOCJEACTBUM ATHUX HSMGHeHHﬁ, KOTOpPBIC HCKa)XXarOT pCaJIbHbBIC JaHHBIC,

OIMHUCBIBAIOIIUEC SKCINTYATHPYCMYIO TCINNIOBYIO CCTh B €€ TCKYIIEM COCTOSAHHU.

[Toncucrema rugpaBINYECKUX Pacue€TOB COAECPIKUT CIIELUATbHBIN HHCTPYMEHTAPHIH,
MO3BOJISIIOIIMM 1711 LIl MOJEIMpPOBaHUs CO3/1aBaTh U aJMUHUCTPUPOBAThH CHELUATbHBIC
«MOJIeTIbHBIE» 0a3bl — HAOOPHI TAaHHBIX, KIOHUPYEMBIX U3 OCHOBHOU (KOHTPOJHHON) 0a3bl
JTAHHBIX OMUCAHMS TETJIOBOM CETH, Ha KOTOPBIX MpelycMaTpUBaeTCs MPOU3BEACHUE JTHOOBIX
MaHUNYJAUUNA 0e3 pucKa UCKa3UTh WIHM MOBPEIUTh KOHTPOJIbHYIO 0a3y. JlaHHbII MexaHu3M
TaKkXKe 00ecIeuynBaeT BO3MOXHOCTh OCYIIECTBICHHSI CPAaBHUTEIBHOTO aHAIM3a PAa3JIMYHbBIX
peXUMOB pabOTHl TEIJIOBOW CETH, pealn30BaHHBIX B MOJENBbHBIX 0a3zax, Mexay coboil. B
YACTHOCTH, HArJJHbIM AHAIUTHUYECKUM HWHCTPYMEHTOM SIBISIETCS CpPaBHUTEIbHBIN
bE30METPUUECKHM IrpaduK, Ha KOTOPOM MPUBOJATCS U3MEHEHUS TUAPABINYECKOTO peXKIMa,

IMpoun3omcAIICe B pC3yJbTaTC TCX UJIN HMHBIX MEIHPIHy.IIﬁILIPIfI.

3.6. Pacuyer 0aj1aHCOB TenJIOBOW YHEPIHHU MO MCTOYHUKAM TeILUIOBOW IHEPIruu
U 110 TEPPUTOPHAIBLHOMY NPU3HAKY

Llenpt0o JaHHOTO pacyera SIBISAETCS pPacdyeT CYIIECTBYIONIMX M IMEPCIEeKTUBHBIX
notpeOHOCTEH B TEIIOBOM SHEPrUM MOTpeOUTeNnel B KaXAOM CyOBEKTE OKpyra, C IeNbIO
YCTAHOBJICHUSI JIOJHM TIOJIE3HOTO OTIYCKa TEIJIOBOM DHEPTHU B CETh M 3HAUYCHUH TOTEPhH

SHEPTUHU.
Pe3ynbTaThl BEINOJHEHHBIX PAaCUETOB MOXKHO 3KkcniopTupoBath B MS Excel.

3.7. Pacyer mnorepp TemJOBOil 3HePruM 4epe3 H3OJALMI0 U € YyTedKaMH
TeIJIOHOCHUTeJIs

[lenbr0 JaHHOTO pacyeTra SBJISCTCS OMNpEACICHUE HOPMATHBHBIX TCILIOBBIX MOTEPh
4yepe3 M30JIIUI0 TPYOONpoBOAOB. TeruioBble MOTEPH ONMPENENSIOTCS CyMMAapHO 3a TOJ €
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pa36uBKoii Mo Mecsam. [IpocMOTpeTs pe3yabTaThl pacdeTa MOKHO KaKk CyMMapHO O BCEH
TEIUIOBOM CETH, TaK M IO KaXIAOMY OTIEJIBHO B3STOMY MCTOYHHUKY TEIUIOBON 3HEPIMM U
KaXIOMY ILeHTpaibHOMY TeruioBoMy NyHKTY (LITII). Pacuer mokeT OBITh BBINOJHEH C

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

[IpocMOTpeTh pe3ysbTaThl pacdyeTa MOKHO KaK CYMMapHO IO BCEW TEIUIOBOW CETH,
TaK M 10 KaXJOMYy OTHEJIBHO B3STOMY HCTOYHUKY TEIUIOBOM JHEPIMM M KaXIOMY
neHTpagpHoMy TeruioBoMy nyHkTy (LTII), a Takke no pa3auuHbIM BiajAeabLaM

(bamaHcoaepkaTensaM) y9acTKOB TEIIJIOBOM CETH.

B03MOXHO KONIMpOBaHUE UCXOAHBIX NaHHBIX OT ogHOro ucrounuka wim LTII cpasy
BceM oOBbekTaM, oTaenbHO uctounukam, LITII nmo xontypy otomnenus wiu ['BC. Takxke
pe3yabTaThl BBIIOJIHEHHBIX PACue€TOB MOYXKHO IOCMOTpPETh 3KcnoptupoBats B MS Excel. Ha
pHUCYHKE 24 TpUBENEHBI pe3yNIbTaThl pacueTa MOTEPh TEIUIOBOW SHEPTUN YePe3 U3OIISIHIO H

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
.|Mpo.. Tus |Trp |Tnoa |Totp |Txe |Qnoa Mkan| Qobp Mkan| GyT_noa T | Qyt_noa ...| Gyt_o6p 7 | QyT_obp ...| GyT_noT T | QyT_noT ...
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. 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

Pucynok 24. Pe3yibTaThl pacyera norepb TenJ0OBOH IHEPrUU Yepe3 H30JSIHUI0 U ¢ yTeYKaMu
TeNJIOHOCHTEJIA

3.8. Pacuer nmoka3zaresiel HAJ€KHOCTH TEIJIOCHAOKEHUSA
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Lenbro pacuera sIBISIETCS OLIEHKA CIIOCOOHOCTH JIEUCTBYIOLIUX M IPOEKTUPYEMBIX
TEIUIOBBIX CETeM HaJeKHO oOecrnevyrBaTh B TEUEHUE 3aJlaHHOTO BpeMEHU TpeOyembie
pPEXHMMBI, MapaMeTpbl M KadyeCTBO TEIUIOCHAOKEHUS KaKJIOro IOTPEOUTENs, a TaKkKe
000CHOBaHHE HEOOXOTUMOCTH M TPOBEpPKU SHPEKTUBHOCTH peaNU3alUU MEPONPUITHIHA,

MOBBIIIAIONIUX HA/ICKHOCTh TEITIOCHA0XKEHUS TOTpeOUuTeNnel TeraIoBOi SHEPTUH.

OHeHKa HaJI€KHOCTHU TEIJIOBBIX CETEH OCYIICCTBJEACTCA II0 PC3YyJIbTaTaM CPAaBHCHU A
PpaCUCTHBIX 3HAUCHHUI ITOKa3aTeyeH HAaaACKHOCTU C HOPMHUPOBAHHBIMU 3HAYCHUAMHU IOTHUX

[MoKa3aTejeil B COOTBETCTBUM C mmosoxenusamu 1. 6.28 CHull 41-02-2003.

O6ocHoBaHME HEOOXOJUMOCTH  pealMu3alid  MEPONPUSITHH, IMOBBIIAIOIINX
HAJICKHOCTh TEIJIOCHAOXKEHUSI MOTPEOUTENEH TEIIOBOM SHEPTUHU, OCYIIECTBISETCA IO

pe3yiibTaTaM KauCCTBCHHOI'O aHaJIN3a ITOJIYUYCHHBIX YHCICHHBIX 3HAUCHUM.

[TpoBepka a3 pexTuBHOCTH peanu3alu MEPONPUITHH, MOBBIIIAIOIINX HAJACKHOCTD
TEIUIOCHAOXKEHUSI  MOTpeOuTeNne, OCYIIECTBISETCS IYyTEM CpPaBHEHHS  MCXOJHBIX
(MONMy4eHHBIX [0 pealnu3alliy) 3HAUYCHUM TMOoKa3aTelned HaJAeKHOCTH, C PACUECTHBIMU
3HAYEHUSIMHU, TOJYYEHHBIMH IIOCJIE€ pealu3anui (MOAECTUPOBAHUS pealn3alii) STHX
MEPONPUATHH.

3.9. I'pynnoBbie H3MEHEHHUS] XaPAKTEPUCTUK 00HEKTOB (YYACTKOB TEIJIOBbIX

cereil, morpeduTesed) IO 3aJaHHBIM KPHUTEPUAM C LEJbI0 MOJACJIHMPOBAHMS
PA3JIMYHBIX EPCHEKTHBHBIX BADHAHTOB CXeM TeIJIOCHAOKeHN s

JIaHHBIN MHCTPYMEHT ITPUMEHUM JUIsl PA3JIMYHBIX LIEJICH U 3a7a4 TUAPaBIMYECKOTO
MojenupoBaHus. OCHOBHBIM TpeAHAa3HAYEHHEM SIBJISETCS KajauOpoBKa pacdeTHOU
TUAPABIMYECKON MOJIEIH TEII0BOM ceTu. TpyOompoBObl peaibHOM TEIJIOBOM CETH BCeraa
UMEIOT  (U3WYECKUE XapPaKTEPUCTHUKH, OTIMYAIOUIMECS OT TMPOEKTHBIX, B CHIY
IIPOUCXOAAIINX BO BPEMEHUM M3MEHEHUMH - KOPPO3UMM U BBINAACHUSA OTIOKCHUH,
OTPAXKAIOIIMXCS HAa UW3MEHEHUM OKBUBAJICHTHOM HIEPOXOBATOCTM MW YMEHBIICHHUH
BHYTPEHHEIO0 JMaMeTpa BCIEACTBUE 3apacTaHMs. OTH H3MEHEHHUS BIMSIOT Ha
THJIpaBINYECKHe COMPOTUBIIEHUS YUaCTKOB TPYOONPOBOIOB, M B MaciITadax TEIJIOBOU ceTu
3aHEBCKOTO TOPOJICKOIO IIOCENEHHsS] 3TO MNPHUBOJAUT K 3HAYUTENBHBIM PACXOKICHUSIM
pe3yJAbTaTOB THUJPABIMYECKOIO0 pacueTa IO «IPOEKTHBIM» 3HAYEHUSM C pEalbHbIM
THJIPABINYECKIM PEXUMOM, HAOII0JaeMbIM B SKCILTyaTHpyeMoil TersioBoil cetn. C Apyroi
CTOPOHBI, U3MEPUTH JCHCTBUTEIIBHBIC 3HAUCHUS LIEPOXOBATOCTEH U BHYTPEHHUX TUAMETPOB
YYaCTKOB JECUCTBYIOLIEH TEIUIOBOW CETH HE MPEACTAaBISAETCS BO3MOYKHBIM, IOCKOJIBKY 3TO

notpe0oBasio ObI MACCOBOTO BCKPBITUS TPYOOTIPOBOIOB, UTO B Jid peanu3yemo. [loatomy
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OTH 3HAYEHUS MOXKHO JIUIIb KOCBEHHBIM OOpa30M OIICHHTh HAa OCHOBAaHUHM CpaBHEHUS
peanbHOrO (HAOIIOJAEMOTO) THUIPABIMYECKOTO pPEXKMMa C pe3yJbTaTaMd pacyeToB Ha
TUAPABIMYECKON MOJIENH, U BHECTH B PACUETHYIO MOJI€NIb COOTBETCTBYIOIIKE MOMpaBku. B

9TOM, B IICPBOM HpI/I6J'II/I>KeHI/II/I, H COCTOMUT IIponeccC Ka.HI/I6pOBKI/I.

NHCTpyMEHT  TIpyNIIOBBIX  ONEpAallMii  NO3BOJSAET  BBINOJIHUTH  W3MEHEHHE
XapaKTEPUCTUK Ul MOAMHOXKECTBA YYaCTKOB TEILUIOBOM CETH, ONPEIHEIAEMOrO 3aJaHHBIM

KpUTEpUEM OTOOPA, B YACTHOCTH:

. 1o Bceil 0aze JaHHBIX ONMHMCAHUS TETJIOBON CETH;

. M0 OJTHOM U3 CBSI3HBIX KOMIIOHEHT TEIUIOBOM CETH (TEIUIOBOM 30HE UCTOUYHUKA);

. M0 HEKOTOpoW rpaduueckoil  o0macTH, 3aJaHHOM  MPOU3BOJILHBIM
MHOTOYTOJIBHUKOM,;

. BJ10JIb BEIOPAHHOTO MYTH.

HpI/I 9TOM Ha 000 H3 BBIIICTICPCUYUCIICHHBIX «IIPOCTPAHCTBCHHLBIX» KPUTCPHCB

MOKET OBITh HaJOXKEHA CYNEpPIO3HULHs KpPUTEpUEB OTOOpa MO KIAaCCHUPHUIUPYIOLIUM

MpU3HAKAM:

. M0 TMOJAIIMM WM OOpaTHBIM TPyOONpPOBOJAM TEIJIOBOW CETH, JHOO
CUMMETPHUYHO;

. No BHUAY TEIUIOBBIX CeTel  (MarucTpainbHble, pacHpeeNuTeNbHbIE,
BHYTPUKBapTAJIbHBIE);

. [0 y4acTKaM TEIJIOBOM CETU OIPeIeICHHOTO YCIOBHOTO TUAMETPa;

. 110 yYacTKaM TEIJIOBOM CETH C ONPEISIIEHHBIM TUIIOM MPOKIAIKH, U T.I1.

Kputepun otbopa MOryt ObITh HPOU3BOJIBHBIMH TPU COOIIOJCHUH OCHOBHOTO
TpeOoBaHus: nH(OpMaIKs, Ha OCHOBAHUH KOTOPOM CTpOUTCS OTOOp, AOJKHA B SIBHOM BUJIE

MPUCYTCTBOBATH B IMACIIOPTHBIX OIIMCAHHUAX YUACTKOB TCMJIOBOM CETH.

JUId y4acTKOB TEIUIOBBIX CETEH, OTOOPAaHHBIX IO OINPEIEIIEHHON COBOKYITHOCTH

KPUTEPHEB, MOXKHO IPOU3BECTH JIFOOYIO U3 CIEAYIOLIUX ONEpaIvii:

. U3MEHEHHE SKBUBAJICHTHOHN IIEPOXOBATOCTH;
. U3MEHEHHUE CTETIeHH 3apacTaHusl TPyOOIPOBOIOB
. U3MEHEHHE KOA(PPUIIEeHTa MECTHBIX NTOTEPh;
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° M3MEHEHHE crocoba pacucTa COIPOTUBIICHUA.

[Tocne mpoBeaeHMsI cepUM U3MEHEHUW XapaKTEPUCTUK YYaCTKOB TPyOOIPOBOJIOB
TEIJIOBOM CETH aBTOMATHYECKHM NPOUZBOAUTCSA THUAPABIUYECKUN pacyer, pe3yJbTaThl

KOTOPOro Cpa3dy KC NOCTYIIHBI I BU3YyaJIM3allNN Ha CXEMC U aHaJIM3a.

[lockonbKy mHpU HM3MEHEHUM XapaKTEPUCTUK YYACTKOB CETH TEIUIOBOM CETH HX
nacrnopra He MOAU(PUIUPYIOTCS, B 000 MOMEHT MOXHO BEPHYTHCS K HCXOJHOMY
COCTOSIHUIO PACUETHOM TMAPABIMYECKOM MOJAENH, ONpeNeasieMOMY MacHOPTHBIMU

SHAUCHUAMU XaPAKTCPUCTHUK YUACTKOB TCIIOBOM CETH.

3.10. CpaBuuTeJbHBIE Nbe30oMeTpUYecKHe Tpaguku s  pa3padoTKu H
AHAJIM3a CLeHAPHEB MePCHeKTUBHOI0 Pa3BUTHS TeIJIOBBIX ceTeil

Llenpto  MOCTpOEHHSI  IBE30OMETPUUECKOTO Trpaduka  SBISETCA  HarsaHas
WUTIOCTpalUsl pe3yJbTaTOB TUAPABIMYECKOTO pacyeTa (HajaaJo4HOro, IOBEPOYHOrO,
KOHCTPYKTOPCKOr0). OTO OCHOBHOM aHAJIUTHYECKUH HWHCTPYMEHT CHELUalIHNCTa IO

TUJIPABIMYECKAM pacueTaM TEIIOBBIX ceTel. [Ipu 3TOM Ha 3KpaH BBIBOASTCS:
° JIUHUSA JABJICHUS B TIOJIAIOIIEM TPYOOTIPOBO/IE;

o JIMHUS 1aBlIEHUsI B 00paTHOM TPyOOTIpOBO/IE;

®  JIMHUS MOBEPXHOCTH 3EMIIU;
o JIMHUS TOTEph HAMoOpa Ha maioe;
®  BBICOTA 3JaHWS,

®  JIMHUS BCKUIIAHMS,

®  JIMHUS CTaTUYECKOTO HAIOPa;

[[BeT u cTUIIb IMHUM 33a€TCSl OJIb30BATEIIEM.
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Pucynok 25. [Ipumep nbe3oMeTpuueckoro rpaguka

B Tabmmue mox rpadukoM BBIBOASTCS IS KaXJIOTO y3j1a CETH HAaWMEHOBaHMUE,
reojie3uueckass OTMETKAa, BBICOTa MOTPEOMTElNs, HAmophl B MOJAOmEM U oOpaTHOM
TpyOOIpOBOIaX, BEIMYMHA JPOCCEIUPYEMOTO HAMopa Ha Mmiaidax y morpeduteseit, morepu
HaTopa 1o y4acTKaM TEeTUIOBOM CETH, CKOPOCTH JABWKCHHSI BOJIBI HA Y9aCcTKaX TETUIOBOM ceTH

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

Taxxe rpaduk MoxkeT oToOpakaTh MajJeHUe TeMIepaTyphl B TEIJIOBOM CETH, MOCIIE
NPOBEACHUS PAcueTOB C Y4YETOM TEIUIOBBIX moTepb. IIpm 3TOM Ha rpaduk BBIBOAATCS
3HAUEHUsl TEMIIEpaTyp B Y3JOBBIX TOUKAX IO MOAAONIEMY M 0OpaTHOMY TpyOONpOBOAAM.

KonundectBo BbIBOMMOM 10T TpadkoM HH(OpPMAIKI HACTPAUBAETCS TTOJIb30BATEIIEM.

[Ipe30meTpuueckue rpaduxu CYILIECTBYIOLIETO MIOJIOYKEHHUS CUCTEMBI
TEIUIOCHA0KEHUsT 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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Pucynoxk 26. IlyTh nmocTpoeHus nbe3oMeTpuieckoro rpaguka ot korejbHoi 40 000 «CMDIY «3aneBka» cucrema 110/70 °C
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54 542 527 518 517 514 51 51.4 503 501
447 46 5 486 452 443 443 44 438 ad.1 Pl ) oo

Hanop, M
£

Haumerosarve yina Korenuras NedD OO0 "CM3Y “3aweska”  Kotenowas Ned0 (5528)  TK-1 (wa eoixoge w3 kotenbwoft)  TK-1(8517) TK-2(5518) TK-8(5539) TK-7 (5541) TK-8(5543) TK-9(5552) TK-8.1(5554) TK-10(5557) TK-10.1(5558) TK-11.1(5383) YT1(5440) TK-11(5432) TK-12(5425) TK-11.4(5660) TK-1inp) TK-2(np) TK-3(np) TK-4(np) TK-5(np)  TK-11(8533) YT-1(8535) M (6529) 47:07:1039001:2121 MKLWTN3

L“"‘""”"“"" BRICOT, 21 21 21 2107 2149 2439 25 2307 2299 2237 2013 2012 2036 2019 2079 21 2059 2043 2188 28 2281 23.13 2353 231 232 a7
:“"""a'“""“‘“ Mo 5 55.983 54.666 53711 5306 51302 51.075 50.575 50091 47974 24075 38332 27623 17.401 1217 10261 7.557 7.551 7535 7.521 7.438 7424 7.384 7.282 5571 52
Aniria yiseTea, w LX] 22 2 15 77 503 .2 131 593 s 1643 2439 2328 1871 657 1505 658 1742 1553 9214 1538 421 04 1727 72
Mvaverpyuacrea, 04 04 04 04 06 06 06 08 04 04 04 02 02 02 02 02 05 05 05 05 05 025 02 0125 0125

Motepis kanopa 8 MT, M 0,004 0668 0.481 0.328 0,885 0414 0.251 0243 1.081 1954 2878 52399 5152 2668 0837 1.388 0.003 0008 0.008 0,045 0.007 0022 0.051 0,856 0.184

Notepi kanopa 8 OT. u 0,004 0859 0474 0323 0.872 0.113 025 0241 1,056 1945 2,865 531 507 2618 0919 1338 0.003 0.007 0.006 0,038 0.008 0018 0.051 0.855 0.184
ﬁ:.‘:"“" somsi M. 5767 3427 2807 2907 1.282 1.198 1,138 1.168 2827 2601 2601 1.886 1.886 1513 1512 1207 0.153 0153 0.152 0152 0152 033 0516 0656 0656
g;f”m om0 374 3402 -2.884 -2.884 1282 1185 BRRES 1185 2621 -2.505 -2.505 1871 1871 1498 -1.498 1182 -0.142 0142 0142 0143 0143 0308 -0518 0856 0856

;‘% t‘:::“““e MTEPME 36,691 30.382 21.883 21883 2624 2257 2257 2.145 17.876 17.521 17.52 22134 2213 14.256 14.254 9084 0.048 0.048 0049 0.048 0.048 0.527 1686 4.954 4952

Z‘} Purionelo DITORAE 36,179 20935 21526 21527 2581 2245 2245 2134 17.792 17.438 17.439 21772 21776 13979 13881 8878 0.041 0041 0.041 0,041 0.042 0437 1685 495 4952

Pacxag s MT, Ty 1661.38 1811.58 128243 128242 1282.41 1188.86 118883 1158.89 1158 81 1147.21 1147.18 207.99 207.87 16878 168.77 13307 105.18 105.13 105,05 104.97 10453 5694 56.92 2826 2825

Pacxag 8 OT, Tiu -1848.75 -1500.41 -1271.81 -1271.91 -1271.82 -1185.73 -118577 -1155.98 -1186.07 -1144 51 -1144 54 -208.27 -208.28 -185.15 -185.18 -131.48 -1038 -103.83 -103.72 -1038 -104.27 -58.88 -58.9 -28.25 -2825

Pucynok 27. IIbe3omerpuyecknii rpaguk ot koreabHoi Ne 40 000 «CMIY «3aneBka cucrema 110/70 °C
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Pucynok 29. IIbe3omerpuyeckuii rpaguk ot IlpaBodepexnoii TIL-5
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Pucynok 30. IlyTh mocrpoenust nbe30Mech0ro rpaguxa ot koreabHoil AO «TIK CIIo»
3aneBka 48A.

34



60 40 1 39.8 40 42.2 42,5 42.4

55
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HaumeHoBaHuWe y3na KotensHasa AO "T3K CM6" nep. 3aHeBka 48A M (2585) M (2587) M (2569) M (2565) 3aHeska 54
L“”ea"“‘ec“a" BbICOTA, 1514 18.22 18.07 15.43 15.08 15.2
5a°”°“a"ae""""'” Hanop, g 9.863 9.828 9.083 9.035 9.02
[nwHa y4yacTka, M 30.8 7.7 167.1 10.8 3.9
Ouametp y4acTka, M 0.05 0.05 0.05 0.05 0.05
Motepu Hanopa B MT,m  0.069 0.017 0.374 0.024 0.009
Motepu HanopaB OT,m  0.068 0.017 0.372 0.024 0.009
g}‘c"mm Bonel BT, (557 0.226 0.226 0.226 0.226
ﬁ}‘fp"”b BoablBOT, 5206 -0.226 -0.226 -0.226 -0.226
Y. NuHeAHLI6 NOTEPU B 5 113 2.034 2.034 2.032 2.032
AT, mm/m
Y. NuHeiiHble noTepu e 5 () 4 2.022 2.022 2.024 2.024
OT, mm/m
Pacxog B MT, T/u 1.56 1.56 1.56 1.56 1.56
Pacxon B OT, T/u -1.56 -1.56 -1.56 -1.56 -1.56

Pucynok 31. IIbe3omerpuueckmii rpaguk ot koteabHoii AO «TIOK CIIo» 3aneBka 48A 1o noTpeduTesist 3aneBka 54.
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Pucynok 32. IlyTh mocrpoeHusi nbe30MeTpu4ecKkoro rpapuka or koreapHoii 9,8 MBr OO0
«K9K».
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HanmeHoBaHne yzna KoTeneHas 9.8 MBT 000 "KIK" TH-1 (4242) TH-2 (4244) Bepézosan, 1 (COLL)
leopesinqeckan 11.34 1227 12.42 12.91
BhICOTA, M
:3'3"”“3”&"""“ HAMOP, 559 28.852 2875 28.63
OnuHa yyacTka, M 504 169.8 62.1
OuaMeTp y4acTea, M 0.3 0.25 0.2
MNoTepu Hanopa B NT, m  0.024 0.051 0.08
MoTepwu Hanopa 8 OT, m 0.024 0.031 0.055
CropocTh Bogel BT, 455 0.248 0.388
Mic
CropocTh BoAbl B80T, ) 45e 0.248 0.388
Mic
0. NUHElHbIE NOTERK B 0.405 03 0.958
T, Mmim
0. NUHERHbIE NOTERK B 0.404 0.3 0.957
OT, Mmim
Pacxog & MT, T/y -20.64 4275 4275
Pacxog e OT, T/u 80.56 4274 A7 T4

Pucynok 33. IIbe3omerpuueckuii rpadpuk ot koreabHoi 9,8 MBT OO0 «KI9K».
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Pucynok 34. IlyTh nmocTpoeHusi nbe3oMeTpuueckoro rpagpuka ot korejannoii 17,2 MBr OO0
«KIK».
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HaumeHoBaHWe yana KoTenwHan 17.2 MBT 000 "K3K™ ¥T-1 (3955) YT-1A (3553) Y0 (8101) Y¥T-2 Y0 (6504) ¥T-1.1 Y¥T1-1.2
reopesnueckan 102 5.58 10.43 12.12 12147 11 121 12.1
BblCOTa, M
2“"”””“"”"“ Hanop, 5y 19.944 19.218 17.853 15.062 13.731 13.005 12 659
OnuHa y4acTka, M 26 79.8 136.6 2877 2587 299.3 66 43
OuameTp y4acTka, M 0.5 0.35 0.3 0.3 0.3 0.3 0.2 0.2
MNoTepu Hanopa 8 NT, m  0.023 0.354 0633 1.397 0.656 0.354 0173 0.011
MoTepn Hanopa B8 OT, m  0.028 0.363 0.581 1.354 0.5665 0.363 0173 0.0m
Efgpum’ opel BT, 747 1217 1157 112 0.828 0.567 0.645 0.645
CropocTe Boghl 8 OT,
i -0.738 1218 -1.155 -1.119 -0.827 -0.557 -0.544 -0.645
Y. NUHENHBIE NOTEPUE 4 7 4557 5004 4692 2574 1215 2817 2817
MT, s
VB, TUHEWHBIE NOTEPHE 4 oy 4549 4.929 4,681 2569 1.213 2616 2617
OT, mmim
Pacxog & NT, T/ 507 .61 410.83 285.99 277.92 205.47 140,68 71.08 71.07
Pacxog & OT, Thu 50716 _410.53 28663 27781 20526 -140.56 71.07 T1.07

Jd.3

Jd.o

3BT

Pucynoxk 35. IIbe3omerpuueckuii rpadpuk ot koreabHoi 17,2 MBt OO0 «K9K»
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Komensnag 9.2 MBm 000 “K3k~

Pucynok 36. IlyTh mocTpoeHusi nbe3oMeTpuieckoro rpaguka or koreasnoi 19,2 MBr OO0
«KIK»
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HawmeHoBaHWe yzna KoTeneHan 19.2 MBT 000 "KaK" TR-3 (4272} TH-4 (4255) J3A-1 ¥-2 (4248) ¥-4 (3980) ¥-3 (3979) KawTaHosan annen, 2 (1TM-2)
leogesuueckan 12,35 12,26 12.28 12,33 128 11.78 11.72 11.25
BbICOTA, M
:ﬂc"”“‘”“"""“ HAMOR, 555 27725 26533 26.025 25997 25269 25752 24436
JAnuHa yyacTka, M 37 20.9 147 0.2 220.3 5 71.5
OWameTp yyacTka, M 0.25 0.25 0.25 0.25 0.25 0.25 0.15
MNoTepu Hanopa 8 NT, m  0.323 0.506 0.254 0.014 0.354 D.008 0.383
NoTepu Hanopa B8 0T, m 0.387 0.596 0.254 0.014 0.354 0.008 0.383
3?2”””" sopel BT, 4 7oy 2 469 1.924 1.924 059 0.59 0768
CropocTe Bognl B8 OT,
e 473 2 488 -1.923 -1.923 -0.59 0.5 -0.768
¥0. MMHENHGIE NOTEPU B §ng 4o 28.522 17.339 17.339 1.654 1.654 5.355
T, mmim
YA, NUHEHHLIE MOTEPH B 5y 4oe 28.496 17.32 17.32 1.654 1.654 5354
OT, mmim
Pacxog & T, T/ 2152 42538 331.44 331.44 101.54 101.54 4785
Pacxog & OT, Ty 21492 42519 -331.25 -331.2% 101,84 101,64 47 54

Pucynoxk 37. IIbe3omerpuueckmii rpaguk ot koreasHoii 19,2 MBt OO0 «KI9K»
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» Iﬁmemman 6.48 MBm "fpor Mmnysec”

Pucynok 38. Ilyrh mocTpoenusi nmbe3oMeTpuuyeckoro rpaguka or koreiabHoil 6,48 MBT
000 «ITpom Umnyibe»
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< = = - =
55
50
45
4 285 285 269 27 27 76
= i i < - 2
& 35
|
m
T 30
25
20
T
HaumeHoBaHWe y2na KoTenwHan §.48 MBT "Mpom FMiynec” TR-1 (2638} Y1 (2534) Y2 (2630) Y3 (2827) yn. OfnactHas, g.5, k.5
Feopesuueckan 11.18 11.21 10.82 10.97 10.98 105
BblCOTa, M
Eﬂ':””“ﬂrﬂe"“"“ HANOR. 5 19.977 19.875 19.443 19.426 19.15
AnWHa yyacTka, M 4.4 228 67.3 .4 101
OuameTp yyacTka, M 0.3 0.25 02 0.2 0.125
MNoTepw Hanopa s MT,m  0.012 0.051 0.218 0.0038 0.133
MoTepwn Hanopa 6 OT, m  0.011 0.051 0.216 0008 0138
ﬁfz“m soae 81T, g gag 0.687 0.715 0.492 0.341
ﬁfgp”'m’ 5opel 80T, ans -0.686 0715 -0.492 -0.341
YA MUHEAHBIE NOTEPU B 5 gy 2234 3214 1,532 1.383
MT, Mmim
VB, TMHENHEIE NOTEPH B 5 g 2233 3212 1.531 1.362
OT, Muim
Pacxog & NMT, T/ 207.08 118.29 78.84 54,23 147
Pacxog & OT, T/u -207.02 _118.26 78.82 543272 147

Pucynoxk 39. IIbe3omerpuyeckuii rpaguk ot koreabHoii 6,48 MBT OO0 «IIpom UMnyJibe»
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Pucynok 40. IIyTh nocTpoeHusi Nnbe3oMeTpU4eCcKOro rpaguka ot Korejinoi 7,44 MBt

44



o2 421 426

55 4 * 1
525
50
47.5
45
425
40
= 375
o 35
(=]
c 325
T 30 15 147 157
275 + d
25
225
20
T R e T e
15
1L S s s PR (e
P
HawmeHosanue yzna KotensHan 7.44 MBT "Mpom Mmnynec” Y2 (2670} llenuurpagckan yn. 3 (esog 4)
leogeswyeckan 1253 1284 12.09
BblCOTa, M
E‘acnunaraemmu Hanop, . . 27 355 26.95
LnuHa y4acTea, M 20 70
OuameTp y4acTka, M 015 0.15
NoTepu Hanopa 8 MT, v 0.073 0.153
NoTepw Hanopa 8 OT, m 0,072 0.198
CropocTe Bogw 8 T, 05as 0.519
Mic
CropocTe Boghl 8 0T, 0588 0519
Mic
¥0. NUHEHHbIE NOTEPH B 3153 7 455
MT, Ml
¥0. NUHEHRHbIE NOTEPH B 3154 2453
OT, mmim
Pacxog & NT, T/4 36.47 3217
Pacxog 8 OT, Tiy -35.47 -32.16

Pucynoxk 41. IIbe3omerpuueckuii rpadpuk ot koreabHoi 7,44 MBt OO0 «IIpom Ummysabce»
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PncyHOK 42 HyTb NMOCTPOeHUs Mb 30MeTpnqeckoro rpajguka ot ‘koTeabHoii 8 MBT 000
«JICO-II'M»
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394 394 394 39.5 399 398 395 39.4 393 391 39.1 381
50 v * * ® - 1 R 38

45

40

35

30

Hanop, m

25 7 v v N a g g

20

HaumeHoBaHwe y3na KorenbHas 8 MBT OO0 "3N1ICO 3MM"  pass. (6283) 3sapewkxa 2[]Y 250 TK-1.1 (6284) TK-1(6274) TK-2(6275) pass.(6292) pass.(6295) pass.(6276) TK-3(6277) s3amewika2[lY 125 LenTpanbHas yn., k. 3.2, UTMN (k/u)

leopeandeckasn BbicoTa,

" 11.83 11.86 11.83 11.68 11.25 11.15 11.07 11.2 11.29 11.25 11.22 11.92
zac”"““e”‘"“ Hamop. o5 24,982 2498 24.948 24816 24.496 23.727 23679 23.656 23.232 23.229 22,61
[nvHa yuacTka, m 1 1 15.5 63.7 155.5 115.5 15.4 7.9 37.9 1 160.2

[uameTp yuacTka, M 0.259 0.259 0.259 0.259 0.259 0.207 0.207 0.207 0.125 0.125 0.125

Morepy Hanopa s MT, M 0.009 0.001 0.016 0.066 0.16 0.385 0.024 0.012 0212 0.002 0.307

Motep Hanopas OT, M 0.009 0.001 0.016 0.066 0.16 0.384 0.024 0.012 0.212 0.002 0.307

3;‘;"’““’ soaei 8 MT, 1.382 0.473 0.473 0.473 0.473 0.74 0.501 0.491 0.692 0.403 0.403

3;‘;"’““ B0AeIBOT. 438 -0.472 -0.472 -0.472 0472 -0.739 -0.501 -0.491 0.692 0.403 -0.403

YA, MUHBAHBIE MOTEPU B g ag 1.032 1.032 1.032 1.032 3332 1.538 1.48 5587 1916 1916

AT, Mm/m

YB. MUHAHBIE MOTEPU B g 75 1.03 1.03 1.03 1.03 3.329 1.538 1.479 5583 1.914 1914

OT, MMm/m

Pacxon & MT, T/ 255.49 87.4 87.4 87.4 87.39 87.37 59.15 58 29.82 17.37 17.37

Pacxon 8 OT, /4 -255.26 -87.3 -87.3 -87.3 -87.31 -87.33 -59.14 -57.99 -29.81 17.36 1736

Pucynok 43. IIbe3omerpuuecknii rpaguk ot koreabHoii § MBT OO0 «2JICO-3I'M»
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- ="
KomensHas 371 MBT 000 3/C0-3

Pucynoxk 44. IlyTs nocTpoeHus nbe3oMeTpuyeckoro rpaguka ot koreabHoii 31 MBt OO0 «39JICO-
II'M»
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gg = 50,3 0.6 234 56,1 26,2 S o6.4 58.3 577 573

567 56.6 55 g
o % % & & < + 4 £ + . L —
75 T T g
70
&8s
80
= 55
g 50
5
45
* w 15 15.4 158 134 182 183 185 185 189 183 194 ] A _19':
£ % % & & < * * 4 + * . .
35
—_—
25
20 m 7
HanmeHosaHwe yana Kotenenan 31 MBT QOO0 "3NC0O-3MM"  ¥T-1 ¥T-2 ¥T-3 TK (np.} (8929} YT-4 ¥T-5 sagewska 20 125 ¥T-5.1(1) ¥T-5.2(2) ¥T-5.3(3) YT-5.4(4) s=apewsxka 20¥ 65 [onnangokas yn., g. 15, k1, ATO (=)
feopesmuscran 2247 2213 2167 244 19.29 1924 1899 19 1288 19 1943 1847 1925 19.95
BEbiCOTE, M
E‘“""“ar“"""“ HANOR, 49 39973 39971 39964 39912 39.899  39.872  39.348 39.345 38427 37848 36.832 3682 35
JnuHa yuacTka, M 856 336 1326 2357 589 121 1 214 315 123 412 1 744
Ouamerp yuactha, m  0.515 0.408 0408 0308 0.309 0308 0125 0425 0.082 0.089 0.089 0.089 0.089
MoTepn Hanopa & MT, M 0.014 0.001 0.004  0.026  0.007 0.013 002 0282 0.459 0.29 0.508 0.006 0.409
MoTepn Hanopa & OT, m 0.012 0.001 0.003  0.026  0.007 0.013 oMz 0382 0.459 0.29 0.508 0.005 0.409
Eﬁgp”m’ Bopsl BT, o 0.095 0.095 0166  0.168 0166 1014 1014 0.857 0.973 0.702 0.467 0.467
ﬂgpum’ Bom 80T, o 0085 0095 0186 -0.168 0186 1014 -1.014 0857 0973 0702 0467  -D.467
;’”T' ‘:":‘;‘“”"'e MOTERME 58 0.027 0.027 011 0411 0111 1M783 1783 14568 23545 1233 5502 5502
Y3, MUHSAHLIE IOTEPU B ) o7 0.026 0.026 0.1 0.1 0.111 1758 11758 14561 23537 12324 55 55
OT, mmim
Pacxog & MT, T/ 20212 43,31 433 4376 4372 4371 4389 4389 15.33 1277 9.22 813 813
Pacxog & OT, T/ 201.47 4355 4356 436 -4365 4366  -4368  -4368 4588  -1277 922 513 513

Pucynok 45. IIbe3omerpuueckuii rpaguk ot koreasHoi 31 MBt OO0 «3JICO-2I'M»
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Kamensﬂag 000 "Prye
LrE

Pucynok 46. IlyTh nocTpoenuns nbe3oMeTpuieckoro rpaguka ot korejabsnoii 000 «PTK»
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30
28
28
24
s
20
18
16
14
12
10

8

Hanop, M

HanmenoBaHue yina

Meogesnyeckan
BLICOTE, M

Pacnonaragmblii Hanop,
M

HAnuHa y4acTka, M
OnameTp y4acTka, M
MoTepu Hanopa B MT, M

MoTepu Hanopa B OT, M

Cropocts Boghl B8 T,
mic

CropocTe BOgLl B8 OT,
mic

. NUHENHLIE NOTERK B
MT, MKt

¥, MUHEAHBIE NOTERH B
OT, Muim

Pacxog 8 NT, T/y

Pacxog 8 OT, T/

- L1 3 - 29 283 283 283

yn. Conveydan, 12

& + + + < < - & -~ =° 126 254 253
. s 173 L.s

15 15 15 155 153 145 4y 151 e + T
i “

KoTenbhan 000 “FTK" TK (4042) TK-1(3896) TK-2 (3887) TK-7 (4007) TK-3(4009) N (4022) ¥1(4024) V5 (4028) Y4 (4031) N (4023) T.epeswu & nogsane yn. Conmney

10.71 107 10.76 1029 10.56 11.45 16 11.51 143 156 1191 1189 11.91

15 14884 14945 14892 14665 14434 13326 13285 13027 1012 9.408 8097 8.05

7 50.8 784 516 523 133 8 65 153 416 s0s 2

0.4 05 05 03 03 0.25 0.25 0.15 0.15 0.15 015 015

0.008 0019 0.029 0.114 0.115 0.554 0016 043¢ 151 0302 065 0022

0.008 0018 0.027 0.13 0.115 0552 0016  0.13¢ 1505 0301 0655 002

0.666 0426  0.426 0.767 0.767 1.019 0657 1515 1205 0895 0895 0885

-0.651 047 0417 -0.765 -0.785 1,017 0655  -1512 1203 0894 0894  -0.894

1.163 0364  0.364 2208 2208 4882 2045 206% 13102 7259 7259 7258

1113 0349 0349 2.199 2.199 4872 2037 20576 1305 7231 7232 7233

29359 29359 28356 19021 1902 17555 11315 9385 7474 5554 5554 5553

-287.18 28718 28721 18978 18979 1758  -1283 9376 7459 5543 5543  55.44

Pucynok 47. . IIbe3oMmeTpryeckuii rpaguk oT KOTeaAbHOI 0T KoTeabHoit OO0 «PTK»
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Komensnan 19.5 MBm 000 “Ce83anOnmTopz"™ /\f

Pucynok 48. IlyTs nocTpoeHus nbe3oMeTpuueckoro rpaguka ot koreabHoii 19,5 MBt 000 «CEB3AINIOIITTOPT»
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62.5
G0
7.5

ccC

525
50
475
a5
425
40
375
35
325
30
275
25
225
HaumeHoBaHWE wana

Hanop, m

leogesnueckan
BbICOTE, M

Pacnonaraemelii Hanop,
M

AnuHa y4acTka, M
OuameTp yyacTea, M
MNoTepw Hanopa & MT, M

MNoTepu Hanopa 8 OT, M

CropocTe Bogel B T,
Mic

CropocTh Boghl B OT,
mic

¥, NMMHERHBIE NOTERK B
NT, rnim

Y0, MUHENHbIE NOTERH B
OT, ramim

Pacxog s NT, T/4

Pacxog s OT, /4

34.9

36.1

. C
& > —— 353
—=f— 32.8
¢ ~—
2.7
192 22 AZIZI.B —
is 152 17.3 18.4 187 18.7 Y
* i — ——
e, il
KoTenenan 19.5 MBT 000 "Ces3anOntTopr” TH-1 TH-2 TH-4 TK-5 TK-6 TE-7 TK-S Hchan, 17Tk2
25 2552 243 23.48 23.43 2403 25 2331 2445 2426
20 19.6592 18.723 18.143 17.735 16.586 13.634 11.455 11.403 10.12
50.2 187.9 1411 355 130.5 166.8 2415 51.4 1492
0.4 0.4 0.4 0.3 0.3 02 02 0.3 0.15
0.154 0.487 0.291 0.204 0.576 1.479 1.09 0.026 0544
0153 0.423 0.289 0.204 0.574 1.474 1.088 0.026 0544
1.08 0.996 0.2883 1.242 1.085 1.181 0.248 0318 0.589
-1.078 -0.5952 -0.885 -1.239 -1.084 -1.18% -0.243 -0.318 -0.689
3.041 259 2082 5.76 4.415 &.066 4512 0.339 4317
3M7 2569 2.045 5.733 4354 8.836 4505 0.339 4315
476.38 435.41 391.82 3081 269 55 131.38 93.54 79.01 4275
-474.49 -437.64 -380.27 -307.38 -268.91 -131.18 -G3.48 -TE.57 4273

Pucynok 49. . [Ibe3omeTpuueckuii rpadgpuk ot KoTeabHOI 0T KoTeabHoil 19,5 MBT OO0 «CEB3AIIOIITTOPT»
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Pucynoxk 50. . IlyTh nocTpoeHus Mbe30MeTPHYECKOro rpadgpuka oT KoTeabHOi 0T KoTeabHOo# 14 MBT OO0 «TK CeBepHasn»
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Hanop, m
-
en

30

25

20
HaumeHoBaHue yina

leogesvyeckan
BbICOTA, M

Pacnonaraemelii Hanop,
M

OnuHa yyacTra, M
OuaMmeTp y4acTra, M
MoTepu Hanopa & MT, M

MoTepu Hanopa B OT, M

CropocTe Bogel B8 T,
mic

CropocTe Bogel B OT,
Mic

¥, NUHEAHBIE NOTERH B
T, mmim

¥, NUHENHbIE NOTEPH B
OT, mmim

Pacxog & MT, T/4

Pacxog s OT, T/y

U

Jd.

Jd.

a2 427 435 431 43.1
30 295 285 22 332 346 344 34.4
* * * 4 L= 4 4
s

KoTenwhana 14 MBT OO0 "TK CesepHan”™

2718

10

9.4
0.4
0.003
0.003

0.3

-0.31

0257

0.256

136.69
-136.54

Pucynok 51. . [Ibe3omMeTpuueckuii rpadguk ot KoTebHOM oT KoTeabHOH 14 MBT OO0 «TK CeBepHasi»

TH-1 (2522}
27.85

5 595

16.8
0.4
0.005
0.005

0.3

-0.31

0.257

0.256

136.69
-1356.54

TH-1a (2534)
2785

5535

83.6
0.3
0.106
0.105

0.5351

-0.55

1.147

1.145

136.68
-136.535

TH-2 (2523}
2512
8.774

121.3
0.3

0.153
0.153

0.5351
-0.55
1.147

1.145

136.67
-136.56

55
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TK-3 (2538)

2423

5.468

2087
0.25

0.295
0.285

0.52

-0.519

1.286

1.285

89.53
-59.47

TH-4 (2545

2314

8.070

234
0.15
0.082
0.082

0.628

3.59

35.95
-36.95

Y05 (5232)
23.45

&.694

47
015
0.006
0.005

0.386

-0.385

1.372

1372

2354
-23.94

MK co BCTPOEHHBIMKH NOMEWLEHWAMK

2342

&.68



Pucynoxk 52. . IlyTb nocTpoeHus: Nbe30METPHUYECKOr0 rpaduka ot KoTeabHOI 0T KoTeabHOI 3 MBT OO0 «TK CeBepuasn»
56



7e 599 55.8 5253 25.1
. + =
70
65
60 _ L o ____
355 355 59 35.8
cC
RS 2 +»
= 50
S
c 45
m
T 4
35
30
25
20
1 c R B e o w o r oo £
Hanmenosanue yzna KoTensnan 3 MBT 000 "TK Cesephasr™ TK-1 (§158) YO-1 (§152) C3 ArxsunoH
leoaesnyeckan 17.93 18 17.84 18
BbICOTE, M
Eﬂ':"””ﬂrﬂe"""“ HANOR. oy 19,862 19.349 19.34
[AnuHa yyacTra, M 24.4 447 106.4
OuamMeTp y4acTEa, M 02 0.125 0.125
MNoTepu vanopa B NT, m  0.076 0.28 0.o07
MoTepu Hanopa 8 OT, i 0.062 0.233 0.008
Eﬁp”m soast BT 4 704 0.739 0.071
Efzp”m oAl 0T g gar 0673 -0.085
¥0O. NMHElHBIE NOTEPH B 5113 6973 0.068
[T, mmaim
¥, NUHEAHBIE NOTEPH B 2E57 5207 0.055
OT, Mrim - - T
Pacxog & NT, T/4 T7.58 31.83 .08
Pacxog B OT, T/y -T025 -28.88 279

Pucynok 53. IIbe3omeTpuueckuii rpadguk oT koTeabHo# oT KoTeJbHOI 3 MBT OO0 «TK CeBepnas»
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