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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'naBa 12

T'naBa 13

I'naBa 14

I'maBa 15

I'maBa 16

I'maBa 17

I'nmaBa 18

I'maBa 19

"CymiecTByroliee TOJOXKEHHEe B cdepe NPOU3BOJCTBA, IMepeAaud U
MoTpeOIeHUs TETUIOBOM SHEPTUH IS LIeJied TerIocHa0)eHus "
"Cy1iecTBymollee U MEepPCHeKTUBHOE MOTPEOJIeHWE TEIUIOBOM IHEPruu Ha
LIEJIH TEIJIOCHAOKEHH "

"DNeKTPOHHAsI MOJIENIb CUCTEMBbI TEIUIOCHA0XEHUSI TTOCENICHUsI, TOPOJICKOTO
OKpyra, ropoja deaepaibHOTrO 3HaUYCHUS |

"CyllecTBYyIOIIME U TEPCIEKTUBHBbIE OajJaHChl TEIJIOBOM MOIIHOCTH
UCTOYHUKOB TEIUIOBOM YHEPTHH U TEIJIOBOM HArpy3KH rmotpedureneit';
"MacTep-1u1aH pa3BUTHsI CUCTEM TEIIOCHA0KEHUsT 3aHEBCKOTO TOPOJCKOTO
rnoceyeHus '

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

"IIpeyioxkeHnss 1O CTPOUTENBCTBY, PEKOHCTPYKIUH, TEXHUUYECKOMY
MIEPEBOOPYKEHUIO U (UIJIN) MOJACPHU3AIMY UCTOYHUKOB TEIUIOBOM dHEPTUH";
"IIpemoxeHns o CTPOUTENBCTBY, PEKOHCTPYKIUU U (MJIM) MOAEPHU3ALINU
TEIJIOBBIX ceTe";

"IIpennoxeHus o NEPEBOIY OTKPBITHIX CUCTEM TEIJIOCHA0KEHUS (TOPSYETO
BOJIOCHA0KEHMS) B 3aKPBITHIE CHCTEMBI TOPSYET0 BOJIOCHAOKEHUS " ;
"[lepcrieKTUBHBIE TOTUITMBHBIE OalaHChI'";

"O1eHKa HAJIC)KHOCTH TCIIOCHAOKEHMS "

"OOOCHOBaHME  HMHBECTUIMH B  CTPOMUTENBCTBO,  PEKOHCTPYKIIHIO,
TEXHUYECKOE MEPEBOOPYKEHUE U (UITU) MOJIEPHU3ALIMIO";

"MHAMKAaTOPbI pa3BUTUSL CUCTEM TEIUIOCHAOKEHUSI 3aHEBCKOTO TOPOJCKOTO
noceneHus ';

"[lenoBble (TapudHbIe) TOCIEACTBYS ",

"PeecTp enMHBIX TEIIOCHAOKAIOIIUX OpraHu3aui';

"Peectp MeponpusTHII CXEMBI TETUIOCHA0XKEHUS";

"3amMeuaHus U IPEJJIOKEHUS K MMPOCKTY CXEMbl TEIIOCHAOKEeHUS";

«CBOIHBIH TOM HW3MEHEHHH, BBINOJHEHHBIX B JopaboTaHHOW U (WiIM)
aKTyaJM3UPOBAHHON CXEMe TETJIOCHAOKEHUS»

<<OII€HKa AKOJIOTHYECKOM 0€30ITaCHOCTH TEIIOCHAOKECHUS
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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

TCIUIOTHUAPABINICCKHC 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 TEMIOTUAPABINYECKUAN pacueT ¢ IPUCOECIUHEHUEM 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
TEIUIOBOM 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
reouHpopmarmonHoit cucremoit (B Bume moxayns pacmupenuss [MC), tak u B Buie
OTJIEJIbHOW OMOMMOTEKH KOMIIOHEHTOB, KOTOpBIE IO3BOJISIIOT BBIMOJIHATH pPacyeThl U3

IIPUJIOKEHUM T10JIb30BATENIEH.
Cocras 3amau:
- [TocTpoeHne pacueTHOM MOJENHU TEIUIOBOU CETH;

- [TacopTu3zanusi 0OBEKTOB CETH,
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— HamanouHnslid pacuer TEmIoBOM 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 mpeacTaBjIeHHEe O0BEKTOB CHCTEMbI TEIMJIOCHAOKEHHS C
NPUBA3KOH K TONMOrpauyeckoil OCHOBE € IOJHBIM TONOJOrMYECKHMM ONHUCAHUEM
CBSI3HOCTH 00BbEKTOB

TemnoByro ceTh MOXXKHO H300paxaTh Ha KapTe, ¢ MPHUBS3KOM K MECTHOCTH (TIO
KOOpJIUHATaM, C MIPUBA3KON K OKPYKAIOIIUM OOBEKTaM), YTO MO3BOJIUT B JajdbHEUIIIEM HE
TOJIbKO TPOBOJUTH TEIJIOTUIIPABINYECKHE PACUEThl, HO M pEelIaTh IPYrue HHKEHEPHBIE
3a/1a4yM, 3Has TOYHOE MECTOHAXOK/IEHUE TEIIOBBIX ceTell. [Ipumep n3o0pakeHus TerIoBon

CEeTH Ha KapTe C MPUBSI3KOW K MECTHOCTH MOKa3aH Ha pucyHke 1.
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Pucynok 1. U300paxeHue TenJIOBOil CeTH Ha KapTe ¢ NPUBSA3KO0I K MECTHOCTH

Zulu MmoxeT paboTaTh Kak B JIOKAJLHOM CUCTEME KOOpAUHAT (TUIaH-cXeMa), TaK U B

OJIHOM U3 reorpapuuecKux MpPOeKIUu.

Cuctema nopnepxxuBaet 6osee 180 gatymos, B Tom uucie [13-90, CK-42, CK-95 no
['OCT P 51794-2001, WGS 84, WGS 72, ITynkoso 42, NAD27, NADS83, EUREF 89. Cimcok

MOJIIEP’)KUBAEMBIX IATYMOB Oy/IE€T PacIIUPSATHCS.

Cucrema npennaraer Habop MpeaonpeneaeHHbIX cucteM KoopauHat. Kpome Toro,
M0JIb30BATEIb MOXKET 3a/1aTh CBOIO CUCTEMY KOOPAMHAT C UHJIUBUAYAJIbHBIMU ITAPAMETPAMU
JUISL TIOAAEPKUBAEMBIX CUCTEMOM MPOEKIU. B yacTHOCTH, 3Ta BO3MOKHOCTh MTO3BOJIUT, IPH
M3BECTHBIX MapaMeTpax (KJIrvax Mnepexoa), MpUuBI3bIBaTh JaHHBIC, XPAHSIIIUECS B MECTHOM

CUCTCMC KOOpAUHAT, K OJIHOM U3 r100aIbHBIX CHCTEM KOOpAHHAT.

JlanHbIe, XpaHsIIHeCs B pa3HbIX CUCTEMAaX KOOPAUHAT, MOKHO OTOOpakaTh Ha OJHOM
KapTe, B OAHOU U3 mpoekiuii. [Ipu 3ToM nepecuer KoopaAuHAT (€CIu OH TpeOyeTcsi) U3 OJHOTO
JaTyMa B JAPYroi M U3 OJHOW MPOEKIMH B JPYTYI0 MPOU3BOIUTCS MPU OTOOPAKEHUH «HA

JETY».
JlaHHBIE MOKHO MEPENPOECIUPOBATH U3 OJJHOM CUCTEMBI KOOPAUHAT B APYTYIO.

Cnez[yeT OTMCTHUTD, YTO BJICKTPOHHAA MOJCJIb, MPECAOCTABJICHHAA 3aKa3YUKOM, ObL1a

BBINIOJIHEHA B JIOKAJIbHOM (MECTHOM) CHUCTEME KOOpPIMHAT.

3.2. TacnopTu3anus 00bEKTOB CHCTEMbI TEIIOCHADKEHU S

[Tpu pabote B reomHGOpMaIMOHHON CUCTEME CETh JOCTATOYHO MPOCTO M OBICTPO
3aHOCUTCSI C TIOMOINIBIO MBIMIKK HMJU TO KoopauHatam. [Ipu sTtom cpasy dopmupyercs
pacuetHass Mmojenb. I[locne rpaduueckoro u300pakeHUsT CHUCTEMbI TEIUIOCHAOKEHUS,
HEO0OXOJIMMO 3a/1aTh pacyeTHbIE MapaMeTpbl OOBEKTOB M BBIOJHHUTH COOTBETCTBYIOIINE

pacyeTsl.

TermoBass ceThb BKJIIOYAaeT B ceOs CIENYIONINE OCHOBHBIE OOBEKTHI: HMCTOYHUK,
y4acToK (TpyOOmpOBOIbI), MOTPEOUTENh M Y3IIbI: LIEHTpaabHble TeraoBbie MyHKTHI (L[TII),

HaCOCHBIE, 3aIIOPHYIO U PETYIUPYIOLIYIO apMaTypy, KaMepbl U APYTHUE IIEMEHTHI.
HUcTouHuK

Hcmounuk — 3T0 CUMBOJIBHBIM OOBEKT TEIUIOBOM CETH, MOJEIUPYIOLIUN PEKUM

pabotbl koTenbHOM wnum TOL. B maremarnueckoil MOJeIM HMCTOYHUK MPEICTABIACTCS
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CEeTEBBIM HACOCOM, CO3JAIOIIMM pPAacHoJIaraéMblii HAIoOp, M IOANMTOYHBIM HACOCOM,
OTIpENIEISIONIMM Hallop B 0OpaTHOM TpyOOIIpoBoj€e. Y CIOBHOE 0003HaYEHHE HCTOYHUKA B
3aBUCUMOCTH OT peXHMa pabOThl MPEACTABICHO HAa pUCyHKe. [Ipu paboTe HECKONbKUX

HCTOYHHUKOB HAa OJJHY CCTb, OAVH U3 HUX MOJKCT BBICTYIIATb B KAYCCTBC MMUKOBOM KOTEIILHOM.

L BEMHOMEH
‘ OTKHIYEH

Pucynok 2. Yci10BHOe H300pakeHre HCTOYHUKA

YuacTok

Yuacmok — 310 nuHelHbIN 00BEKT, HA KOTOPOM HE MEHSIOTCS:
—  JAMaMeTp TpyOOIpoBoOaa;

—  THUII OPOKJIAJKU;

—  BW/J U3OJISLUY;

—  pacxof TEeIIOHOCHUTEJS.

JIByXTpyOHas TeTuIOBas CeTh N300pa)kaeTCs B OJIHY JIMHUIO M MOXET, B 3ABUCHMOCTH
OT JKEJIaHMs TMOJb30BATEIs, COOTBETCTBOBATH WJIM HE COOTBETCTBOBATh CTaHIAPTHOMY

nzoopaxkenuto cetu 1mo ['OCT 21-605-82.

Kak m000i1 00bEKT ceTH, y4acTOK MMEET pas3Hble peXUMbl pabOThl, HANpUMED,
«OTKITIOUEH TMOJAIONTUIY UIH «OTKIFOYEH 00paTHBINY», CM. PUCYHOK «PexxnuMbl n300pakeHus

ydacTKa» . Ot PEKUMBI TIO3BOJIAIOT CMOACINPOBATH MHOI‘OTPY6HLIG CXEMbI TCIIJIOBBIX

ceTel.
Pexum 1 - BrnioueHw! 0da Tp-aa T T
Pexum 2 . Beikntouersl oba Tp-aa T T
Pexum 3 OTknioueH oBpaTHsIil Tp-4 - - - -
Pexwm 4 OTknioyeH nogaowui Tp-a T . T
Mone3oBartensckoe n3obpaxeHne cetH W3obpaxenue cetn no FOCTY 21-605-82

Pucynok 3. M300paskeHue HECKOJIbKUX COCTOSIHMI Y4aCTKOB, 32/1aBaeMbIX Pa3HBIMH
peKUMaMH
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Yiean

¥3en — 310 CUMBOJIBHBIN 00BEKT TETUIOBOM CETH. B TEII0BO# ceTH y31amMu SBISIOTCS
BCE OOBEKTHI CETU, KPOME UCTOYHHUKA, TOTPEOUTEINSI U y4acTKOB. B MaTeMaTuueckoil Moaenu
BHYTpEHHEE Mpe/CTaBIeHHEe 00BEKTOB (KpOMe HCTOYHHUKA, MOTpeouTens, nepeMbruku, LI TTI
U PEryJIATOPOB) MOJCIUPYETCS ABYMS y3J1aMH, YCTAHOBJICHHBIMU Ha MOJAIOIIEM U 00OpaTHOM

TpyOOIpoOBOIAX.

VYciioBHOE 0003HAYEHHE Y3JIOBBIX OOBEKTOB B 3aBHCHMOCTH OT pEXHMa pabOThI

Mpe/ICTaBICHbI HA PUCYHKE 4.

TennoBad Kamepsa

@ pa3seTBneHune

»- CMeHa OuameTpa

Pucynoxk 4. Ycii0BHOe n300paxeHne y3J0BbIX 00beKTOB

[IpocThIM y3JI0M B MOJENM CUMUTAETCS JIFOOOW y3€J, YbH CBOWCTBA CIIEIMAIBLHO HE
OroBOpeHbI. [TpoCTOil y3€i CITyKUT TOJABKO ISl COEAMHEHUS YYACTKOB. TakuMu y3J1amMu ISt
MOJENN SBIAKOTCS TEIUIOBBIE KaMepbl, OTBETBICHMS, CMEHBl JIHMAaMETPOB, CMEHa THIA

IMPOKIIaAKK WJIN THUIIA U30JIA0WU U T. 1.
HEHTpaJ'ILHbIe TCIJIOBbIC ITIYHKTBI

Henmpanouwviii mennoeoi nynkm (I[TII) — 510 y3en JONOJHUTEIBLHOTO
peryanpoBaHus U pacIpeAesICHNs TEIII0BOM sHeprun. Hanuune Takoro ysna noapasyMeBaeT,
YTO 32 HUM HaXOAWTCS TYMHKOBAs CETh, C MHAMBHAyalbHbIMU moTpeOuTensmu. B I[TII
MOYET BXOJUTh TOJBKO OJIMH YYaCTOK M TOJBKO OJIMH YYAaCTOK MOKET BBIXOJUTh. [Ipuuem
BXOJSILNAN Y9aCTOK UJIET CO CTOPOHBI MATUCTPAIIH, @ BBIXOAAIINN yIaCTOK BEAET K KOHEYHBIM
norpedurensM. Bayrpennsisi kogupoBka L[TII 3aBucuT OT ero cxeMbl NPUCOSAMHECHHS K
TEIJIOBOM CeTHU. DTO MOXET ObITh T'PYIIOBOM 3J€BaTOp, I'PYNIOBOW HAcOC CMEIICHMS,
HE3aBUCUMOE IMOJKIIIOUEHHE TPYIIbl nmoTpedureneii, 6oinepst Ha 'BC u 1.1 Ha nanubii

MOMEHT B PaclopsKeHUU nojb3oBatens 28 cxeM npucoenudenus LTI
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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 /.

10



. 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.

12



Pucynok 11. OaHosinHeliHOe M1 BHYTPEHHe TpecTaABIeHNe 3aIBHKKH

Ilepembruka

Ilepembiuka — 3TO CUMBOJIBHBII OOBEKT TEIIOBOM CETH, MOJEIUPYIOLIUI Y4aCTOK

MEX/1y TIOJJAIOIIUM U OOPaTHBIM TPYOOIIPOBOIAMHU.

VYcnoBHoe 0003HauY€HHE TIEPEMBIYKM B 3aBUCUMOCTH OT peXKUMa pabOThI

IMpEaACTaBJIICHO HAa PUCYHKC HUKC.

OTKDEITA

3aKpbeITA

Pucynok 12. YcjoBHoe npeacTaBiieHne NepeMbIYKH

[lepeMbluka MO3BOJSIET CMOJEIUPOBATH YYACTOK, COCAUHSIONIAN TOJAOIINN U

00paTHbIN TPyOONPOBOILL. B 3TOT y3€1 MOXKET BXOIUTh U/WUITU BBIXOAUTH J1I000€ KOJTHMYECTBO

— =%

Pucynok 13. Ilepembruka

Y4aCTKOB.

Tak kak mepembluKa B OJHOJIMHEHHOM M300pa’keHUH IMPEJICTABICHA Y3JIOM, TO JJIS
MOJIETUPOBAHUS COEIMHEHUS MEXAY MOJAIIIMM TpyOOIpPOBOJOM OJHOTO ydacTKa H

oOpaTHBIM  TpyOOMpPOBOJOM  JPYrOro ydacTka OJHOTO 3JEMEHTa  «IIEPEMBbIUKa
13



HegocTaTouHo. [ToHamooOsITCs emie ABa yd9acTka: OJUH TOJIBKO MOJAIOIIHMA, IPYTOi - TOIBKO

00paTHBIH.

Pucynok 14. CoequHenue Mexay MoAal0IUM TPyOONIPOBOI0OM OTHOTO YUYACTKA U 00PATHBIM
TPYOONPOBOAOM APYIroro y4acrka

HacocHag crannus

Hacocnaa cmanyua — cUMBOJIBHBIN OOBEKT TEIJIOBOM CETH, XapaKTEePHU3YIOLIUIC

3aJIaHHBIM HAIIOPpOM HJIN HaHOPHO-paCXO,Z[HOP'I XapaKTepHCTI/IKOfI YCTAHOBJICHHOI'O Hacoca.

HacocHast cTaHIus B 0JTHOJIMHEWHOM M300paKCHUU TPEJICTABIISCTCS OJHUM Y3JIOM.
B 3aBucuMoOcCTH OT TaOJUYHBIX MMapaMETPOB 3TOTO y3JIa HACOC MOXKET OBITh YCTAaHOBJICH Ha
MOTAFOIIEM HJIM 0OpaTHOM TPyOOIpOBOE, TMOO Ha 000UX TPYyOONPOBOAaX OJTHOBPEMEHHO.
J1is1 3aaHns HapaBJICHUS ACUCTBUS HACOCA B TOT Y3€JI TOJIBKO OJIMH YIaCTOK 0053aTEIBHO

AO0JDKCH BXOJIWUTH U TOJBKO OAWH YU4aCTOK JOJI’KCH BbIXOOUTD.

OO0

S e

Pucynok 15. Hacocnasi cranumst

Hacoc MoxHO MOJenupoBaTh AByMs CrIocoOamu: MO0 Kak MIeaTbHOE YCTPOHCTBO,
KOTOpPO€ H3MEHSET JaBlieHHe B TpyOONpoBOJE Ha 3aJaHHYI0 BEIWYHMHY, JHOO Kak
YCTPOWCTBO, paboTaroliee ¢ y4eTOM peaJbHOW HAMOPHO-PACXOJHOM XapaKTePUCTUKH

KOHKPETHOI'O Hacoca.

B nepBom ciyuae mpocTo 3a7aeTcsl 3HaUCHHUE HAropa Hacoca Ha MOJAIIEeM U/UIH
oOpaTHOM TpyOonpoBo/e. Eciu 3HaueHre Haropa Ha OIHOM U3 TPYOOIIPOBOIOB PaBHO HYIIIO,
TO HACOC Ha 3TOM TPYOOIPOBO/JIe OTCYTCTBYET. Eciii 3HaueHue Haropa oTpuIaTesbHO, TO ATO

03HAuaeT, YTO HacOC paboTaeT HaBCTPEUy BXOIIIEMY B HETO yYaCTKYy.

14



H=10mn H=—10m

H=—10m H=10m
st o] ey

=2 | [ ——
ot | |

20 (]
20|
107 T 10|

Pucynok 16. IIbe3omeTpuyeckune rpadpuku

Ha PHUCYHKC 16 BHUIHO, KaK pPa3JIMYHBIC HAIIPABJICHHA YYAaCTKOB, BXOIJAININX H
BBIXOOAIINX M3 HACOCa B COYCTAHHMU C PA3HBIMHU 3HAKAMHW HAIlOpa, BJIUAIOT Ha PE3yJbTaT

pacuera, 0OTOOpa)KEHHBIN Ha MbE30METPUUECKUX IpadrKax.

Korna 3agaercs ToIbKO 3HaAYCHHUE Hariopa Ha HaCoCC, OHO OCTACTCS HCU3MCHHBIM HC

3aBUCHUMO OT IIPOXOAAHIICTO 4€PE3 HACOC pacxoaa.

Ecau monenupoBath paboTy Hacoca ¢ yueTom ero QH xapakTepucTuku, TO caeayer

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

Hmam|
Hmin ‘\\
n
Gmin Gmas

Pucynok 17. HanopHo-pacxoaHasi XapaKTepucTHKA HAacoca

[lo 3amaHHBIM JBYyM TOYKaM OMpeaemseTcs mapadojia ¢ MakKCUMyMOM Ha OCH
JIABJICHUH, 1O KOTOPOH pacueT W OyaeT OmpelesaTh Halop HAacoca B 3aBHCHUMOCTU OT
pacxona. CinenyeT OTMETUTb, YTO XapaKTEpPHUCTUKA, 3a/JaBaeMasi TaKUM 00pa3oM, MOMKET
OTJIMYATHCS OT PEeaJbHONW XapaKTepUCTHKH Hacoca, HO B mpeaenax pabouelr obmactu obe
XapaKkTEPUCTUKU MPAKTHUUYECKU COBMAAArOT. JIJIsi oOmucaHus HECKOIbKHX MapaljIebHO
pa0oTamMX HACOCOB JOCTATOYHO 3aJaTh MX KOJHYECTBO, M  PE3yJIbTHUPYIOIIAs

XapaKkTepUCTUKa OyAeT onpesesieHa IIPU 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 HAIIpPaBJICHUECM 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€.

PeryasiTop pacnoJjiaraemoro Hamopa
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Pecynamop pacnonazaemozo nanopa — 3T0 CUMBOJIBHBIN OOBEKT TETUIOBOW CETH,

MO/IICPKUBAFOIITNH 3a/TaHHBINA pacIoyiaraeMblid Harmop mocie ceosl.

PaGota perymstopa pacroiaraeMoro Hamopa aHaJOrHYHa paboTe peryssiTopa
JIABJICHUS, TOJIBKO B ITOM CIIydae PEryJsaTOp CTapaeTcs NepKaTh TMOCTOSHHOW 3aJlaHHYIO

BEJIMYMHY PacIojIaraéMoro Hamopa.

E perynaTop pacnonaraeMoro Hanopa Ha nogaoiem TpyGonposoje

E PEryNATOP pacnonaraemoro Hanopa Ha oGpaTHom TpyBonposoje

PucyHok 22. Yci10BHOe NIpeicTaB/IeHHE PErYJIATOPOB HANoOpa

Peryasitop pacxona

Pezynamop pacxooa — 3T0 CUMBOJIbHBIN 00BEKT TETNIOBOW CETH, MO I/ICPKUBAIOIIIHI

3aJIaHHBIM ITIOJIB30BAaTCIICM paCXo TCINIOHOCUTCIIA.

Perymsitop MOXXHO yCTaHaBIMBaTh KakK Ha TOAAlOIIEM, TaK W Ha OOpaTHOM
TpyOompoBozne. K paboTe perymatopa pacxona MOKHO OTHECTH BCE CKa3aHHOE MO

PEryJISITOPHI JaBICHUS.

ﬁ perynaTop pacxoda Ha nogatollem Tpybonposoae

ﬁ perynaTop pacxoaa Ha o6paTHoM Tpy6onposoae

PucyHnok 23. Ycia0BHOe npecTaBieHne peryJisiTopoB pacxoaa

B cymectByromux 6a3zax manHeix «ZULU» mnpemycMmatpuBaroTCsi CTaHIApTHHIC

XapaKTCPUCTUKHU IO TPUBCACHHBIM BBIIIC TUIIAM 00BEKTOB CUCTEMBI TEIIJIOCHAOKEHHS.

CocraB mMHpOpMAMKA TO KaXKJIOMY THUIY OOBEKTOB HOCUT Kak HWH(OPMAaTHUBHBIN
XapakTep (HampuMmep: UIs MCTOYHHMKOB - HAMMCHOBAHHME TMPEANPHUSATHS, HAMMCHOBAHHE
UCTOYHHMKA, JJIs1 HOoTpeOuTenel - afpec y3ia BBOJIa, HAUMEHOBAHKE y3J1a BBOJIA U T.11.), TaK U
HEOOXOAUMBIH 11 PYHKIIMOHUPOBAHHS PACYETHON MOJETH (HampuMmep: JJisi HCTOYHUKOB -
reojie3snueckas OTMETKa, pacueTHas TeMIepaTrypa B MoJalouieM TpyOonpoBoje, pacueTHas
TemIepaTypa XonoaHoi Bobl). [loaHoTa 3amoHeHus 6a3bl JAHHBIX 110 TApaMeTpaM 3aBUCUT
OT HaJM4Yus WCXOIHBIX JMJAaHHBIX, MPEJOCTABICHHBIX 3aKa3uuKOM U OMNPOIICHHBIMU

CY6T>€KTEIMI/I CHCTEMBI TEINIOCHA0KEHHUS HACEJIEHHOIO ITYHKTA.
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IIpu xenaHuu MONB30BATENS, B CYIIECTBYIOIIME 0a3bl JAHHBIX 110 OOBEKTAM CETH

MOKHO I[O6aBI/ITI) JOITOJIHUTCIIBHBIC ITOJIA.

3.3. IlacnmopTH3auusi W ONUCAHME PACYETHBIX €JIMHHMI TEPPUTOPHAIHLHOIO
JeJieHHs, BKJIIOYasi A AMUHUCTPATHBHOE

SJIGKTpOHHa}I MOJICJBb ITIO3BOJACT HAIVIAAHO Ha TOIIOOCHOBE CCJIBCKOI'O ITOCCIICHUA
pasrpaHuinuTy W MACHOPTH3UPOBATH CAMHUIBI TCPPUTOPUAIIBHOIO IOCJIICHUA. Takumu

rpaHuiaMy TCPPUTOPHATIBHOI'O ACIICHUA MOT'YT ABJIATBHCA:

—  KaJacTpOBBIE KBapTaJIbl;
—  TEIUIOCETEBBIE PAliOHBI;
—  IUIAHUPOBOYHBIE PANOHBI;

—  aJMUHHCTPATUBHBIC PAlOHBI.

Certka pallOHUpOBaHUs, HAHECEHHAS B DJIEKTPOHHON MOJIEIH, MTO3BOJICT IPUBS3ATH
0a3y TaHHBIX, COCTOSIIYIO M3 CBEICHUM, BXOSAIINX B MACIIOPT CAMHHUIBI TEPPUTOPHATIHHOTO
JIeJIeHUs, K TJI0IIAaIHOMY OOBEKTY, OMPEICIIAIONIeMY TpaHuIlbl 3TON equHULBL. ['paduuecku,

AIMHUHHUCTPATUBHOC JCJICHUC CCIIbCKUX MMOCEJICHUM

3.4. I'mapaBinyeckuii  pacyeT TeIUIOBBIX  ceTeil  J1000i  cTemeHu
3aK0JIbIIOBAHHOCTH, B TOM 4HCJIe THAPABJIUYECKH pacyeT MPU COBMECTHOH padoTe
HECKOJIbKUX HCTOYHUKOB TEIJIOBOI JHEPTUHU HA eJMHYIO TEIJIOBYIO CeTh

TemnmoruapaBiuueckuii pacyeT MpOrpaMMHO-pacueTHoro komruiekca ZuluThermo
BKJIFOYAET B ce0s MOJHBINA HAOOP PYHKIIMOHATBLHBIX KOMIIOHEHTOB U COOTBETCTBYIOIINE UM
WH(OPMAIIMOHHBIE CTPYKTYPHI 0a3bl TAHHBIX, HEOOXOIUMBIX IS THIPABIMYECKOTO pacyera

U MOJCIUPOBAHUS TCIIIIOBBIX CceTeH.

Pa3MepHOCTB pacCHUTBIBACMBIX TCIIJIOBBIX CeTCP’I, CTCIICHb UX 3aKOJIbIIOBAHHOCTH, a

TaK¥XK€ KOJIMYECTBO TCIIJIOMCTOYHUKOB, pa6OTaIOHII/IX Ha O6HIYIO CCTh - HC OIrPpaHUYCHBI.

[Tocne co3zmaHust pacdyeTHOM MaTEMaTHMYECKOM MOJETH CeTH M (POPMHPOBAHUS
NACHOPTU3ALNU KaXKJI0TO 00BEKTa CETH, B MOJIYUHUBIICHCS 3JIEKTPOHHON MOJIENU MTOCEIEHUS

MOT'YT BBIIIOJIHATHCA PA3JIUYHBIC TCIIOTUAPABINYCCKHAEC PACUYCTEI.

Pacuer cucreM TENIOCHAOKEHHS MOKET MNpOU3BOAUTHCA C YYCTOM YTCUHCK U3

TEILUIOBOM CETH U CHUCTEM TeHJ’IOHOTpe6HeHI/I}I, a TaKKC TCILIOBBIX IIOTCPb B TPY6OHpOBOI[aX
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TEIUIOBOM ceTH. PacyeT TenjaoBbIX MOTEPh BEAETCA MO0 MO HOPMATUBHBIM MOTEPSIM, JIMOO

10 (1)aKTI/I"IeCKOMy COCTOAHUIO N30JIALNHN.

Pe3ynpTaThl pacueToB MOryT OBITH 3KcnopTupoBaHsl B MS Excel, nHarmsano
IPEJCTABIEHBl C MOMOLIbI0 TEMAaTHUYECKOW PACKpPACKH M MbE30METPUUECKUX TIpa(UKOB.
Kaprorpaguueckuii Marepuasl U cxema TEIJIOBBIX CETEW MOXKET ObITh OPOpMIIEHA B BHUJE

JAOKYMCHTA C UCIIOJIb30BAHNCM MAKCTA IICYATU

B Hacrosimee Bpemsi B coctaB pacuetoB [IPK Zulu Thermo Bxomut 6 THMOB

THAPABINYICCKOIO pacucTa:

. HaJIaI04YHbIN pacyer;
. IIOBEPOYHBIN PACUET;
. KOHCTPYKTOPCKHUI pacuer;

. pacyeT TemmnepaTypHoro rpaduka;

. pacyer HaJIeKHOCTH;

. pacyeT HOPMATUBHBIX MTOTEPh TEIIIA YEPE3 U3O0JISIIUIO.
Hananounblii pacyer TenJI0BOM CeTH

[lenpro HaNMAJOYHOTO pacdera SBJISETCS oOecreueHue moTpedureneii pacueTHBIM
KOJIMYECTBOM BOJIbl U TEIUIOBOM 3Hepruu. B pesynbpTaTe pacueTra ocyliecTBIseTcs moadop
AJIEBATOPOB U HUX CONEN, MPOU3BOJUTCS pPACUET CMECHUTENIbHBIX U APOCCETUPYIOIINX
YCTPOMCTB, ONpenensieTcsl KOJIMYeCTBO M MECTO YCTAHOBKHM JpOCCENbHBIX Mmaib. Pacuer
MOXET MPOU3BOAMUTHCS IMPU H3BECTHOM PACIOIara€MOM HAIlOpe Ha HCTOYHHKE U €ro

aBTOMATHYCCKOM noz[60pe B ClIydae, €CJIM 3aJaHHOTO Haropa HEJOCTATOYHO.

B pesynbTare pacuera onpeenstoTcss pacXo/bl U MOTEpU HAopa B TPyOOIPOBOIaX,
HATopbI B y3J1aX CETH, B TOM YHCJIE€ pacrojaraeMble Halopsl y MOTpeOuTeneii, TeMmneparypa
TEIJIOHOCUTEIS B y371aX CeTH (IIPH yueTe TEIJIOBBIX MOTEPh), BEIMYUHA H30BITOUHOTO HAarlopa

y OTpeduTeneid, TemrnepaTypa BHyTPEHHETO BO3IyXa.

JpoccenupoBaHue M30BITOYHBIX HAllOPOB HAa a0OHEHTCKUX BBOJAX MPOU3BOJISAT C
MOMOIIIBIO COTIETT 3JIeBaTOPOB M JpOCCeNbHBIX Imaib. JlpoccenpHble maiidbl mnepen
a0OHEHTCKUMH BBOJIaMH YCTAHABJIMBAIOTCS aBTOMATHYECKH Ha MOAAIOIIEM, 0OpaTHOM WU
o0oux TpyOOmpoBOIax B 3aBHCHUMOCTH OT HEOOXOAMMOTO AJISi CUCTEMBI T'HIIPABINYECKOTO

pexxuma. [Ipu pabore HECKOMBKHUX HCTOYHUKOB Ha OJHY CETh OIpeessieTCs pacipeieieHue
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BOJbl M TEIUIOBOM SHEPruu Mexay wuctouHukamu. [loaBoautcss OamaHc 1o BoJAE H
OTIIYIIEHHOW TEIJIOBOM 3HEpPrueil Mexay MUCTOYHMKOM U moTpedutensmu. Onpenenstorces
MOTPEeOUTENM W COOTBETCTBYIOIIMM MM MCTOYHHUK, OT KOTOPOTO JaHHBIE MOTPEOUTEITH

MOJIy4aloT BOJY U TEIUIOBYIO SHEPTUIO.
IToBepo4YHBIN pacyeT TENJIOBOM CETH

[lenpro MOBEPOUHOTO pacyera SBISETCS ompeneieHue (HaKTHUECKHX PpPacxoJl0B
TEIJIOHOCUTEIII Ha y4acTKax TEIJIOBOM CeTH M y MOTpeOuTeneld, a TakKe KOJIUYECTBE
TEIUIOBOM SHEPruu, MOJIydaeMoW MOTpeOuTeNeM Mpu 3aJaHHOM TeMmIepaTrype BOJABI B

[Hogaromcem Tp}I6OHp0BO,ZIC H paciiojiaracMom Haltopc Ha HCTOYHHUKC.

CoznanHasi MaTeMaTHYecKass MMUTALMOHHAs MOJENb CUCTEMBbI TEIIOCHAOKEHMS,
Ciy>Kalas JJisl pelieHusl HOBEPOYHOM 3a7auH, T03BOJISIET aHATU3UPOBATh TUAPABINUYECKUAN U
TEIUIOBOM PEXHUM PAaOOThl CUCTEMBI, a TaK)K€ MPOTHO3UPOBATH M3MEHEHUE TEMIIepaTyphl
BHYTPEHHEr0 BO3AyXa y morpebuteneil. PacdeTbl MOTYT MPOBOIUTHCS MPH PA3THMUYHBIX
UCXOJHBIX JIaHHBIX, B TOM UYHCJE€ aBAPUUHBIX CHUTYyalUsX, HAIpPUMEpP, OTKIIOUYEHUU
OTZEJIbHBIX YYaCTKOB TEIUIOBOM CETH, MepeJayd BOJbl U TEIJIOBOM 3HEPrUU OT OJHOTO

UCTOYHUKA K JIPYTOMY MO OJHOMY M3 TPYOOIIPOBOJIOB | T.]I.

B pe3ynbrare pacuera onpeaensitoTcsl pacxo/ibl U MOTEPU HAIopa B TPyOONpoBOAax,
HATIOPHI B y3J1aX CETH, B TOM YHCIIEe pacrojiaraéMble HAMoOphl y MoTpeduTenei, Temneparypa
TEIJIOHOCHUTENIS B y3jaX ceTd (MpU ydeTe TEIUIOBBIX MOTEPh), TEMIEPATyphl BHYTPEHHETO
BO3/lyXa y MOTPEOUTENCH, pacXobl U TEeMIEepaTypbl BOABI Ha BXOJE W BBIXOJE B KAXKIYIO
cucreMy TteronorpebieHusi. [Ipu paboTe HECKOIBKMX HWCTOYHHUKOB Ha OJHY CETh
ONpEAENACTCS PACHPEAECICHUE BOABI W TEIUIOBOW JSHEPIrUM MEXAY HCTOYHUKAMMU.
[TonBoguTcst GanmaHC MO BOJIE M OTHYIIEHHOHN TEMJIOBOW AHEPTUEH MEXIy MCTOYHUKOM U
noTpedutensamu. OnpenensroTcss MOTPeOUTEeNIn U COOTBETCTBYIOIIMM MM HCTOYHUK, OT

KOTOPOT'O IaHHBIE MOTPEOUTENN MOTYYaAIOT BOLY U TEIIOBYIO SHEPTHIO.
KoHcTpyKTOpCKHIl pacyer TeNnJ10Bo# ceTH

[lenpt0  KOHCTPYKTOPCKOTO  pacueTra  SIBISIETCA  ONpEACNICHHE  JIMaMETPOB
TpyOOIPOBOIOB TYITUKOBOM M KOJIBIIEBOW TEIJIOBOM CETU MPHU MPOMYCKE MO0 HUM PACUETHBIX

PacxoJI0B MPH 3aJJaHHOM (MJIM HEM3BECTHOM) paclojiara€MOM Harope Ha UCTOUYHHUKE.

JlanHast 3ajada MOXeT OBIThb HCIOJIb30BaHa IIpU  BbIJA4€ pa3pelieHUs Ha
NOJIKJIFOUEHUE TOTpeOuTeNell K TEMIOBOW CETH, TaK KaK B KauecTBE MCTOYHMKA MOXKET

BBICTYNATh JIIO00H y3€Jl CUCTEMBbI TEIIOCHA0XKEHM S, HAIpUMED, TeroBas kamepa. s 6onee
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THOKOTO pemcHuA I[aHHOI\/'I 3aladn npeayCcCMOTpCeHa BO3MOKHOCTb HU3MCHCHUA CKOPOCTHU
JABHIXCHHUS BOJBI II0 y49aCTKaM TEILUIOBOM CCTHU, YTO IIPHUBOJUT K H3MCHCHHIO THAMCTPOB

TpyOOIPOBO/Ia, @ 3HAYHT M PACIIOJIATaEMOTO HAIIOpa B TOYKE MOAKIIOYCHHS.

B pesynbraTe pacuera onpeaenstoTcs JUaMeTpbl TpyOONpOBOAOB TEIUIOBOM CETH,
pacroyiaraeMblii Hamop B TOYKE MOAKIIOUEHHUS, PAcXOjbl, MOTEPH HAMoOpa U CKOPOCTH

JBUKEHUS BOJIBI HA YYacTKaX CETH, pacliojiaraéMble Harmopbl Ha MOTPEOUTETAX.
Pacyer TemneparypHoro rpaguka

ueHBIO pacucTa ABJIACTCA OIIPCACIICHUC MUHUMAJIBHO HCO6XOHHMOﬁ TCMIICPATYPbI
TCINIOHOCUTCIIA Ha BBIXOJAC M3 HMCTOYHHUKA AJIA obOecreyeHus Y 3aJaHHOI'O HOTpe6I/ITeH}I

TEeMIIepaTypbl BHYTPEHHETO BO3/IyXa HE HIKE PACUETHOM.
Pacuer Haje:KHOCTH

Lenpro pacuera sIBISIETCS] OLIEHKA CIOCOOHOCTH JEUCTBYIOIIUX M IMPOEKTUPYEMBIX
TEIUIOBBIX CEeTe HaJeKHO oOecreyrBaTh B TEUEHUE 3a/JlaHHOTO BpPEMEHU TpebyeMmble
PEXHUMBI, MapaMeTpbl M KauyecTBO TEIUIOCHAOKEHUs KaXIOoro MOTPeOUTeNs, a TaKkxKe
000CHOBaHHE HEOOXOTUMOCTH M TPOBEpPKU S(HPEKTUBHOCTH peaNn3alUd MEPONPUITHH,

IIOBBIIIAOMNX HAACKHOCTD TEII0CHA0KCHHUS HOTpe6HTCHeﬁ TEILUIOBOM OHCPI'UH.
Pacuer HOPMAaTHUBHBIX IIOTEPHb TEILJIA Y€PE€3 U30JIALHUIO

[{enpr0 maHHOTO pacuyeTa SABISETCS ONPEAECIECHUE HOPMATHUBHBIX TEIJIOBBIX ITOTEPH
yepe3 M30JALUI0 TpyOOonpoBoAOB. TerioBble MOTEPU OMPEAENSIOTCS CYMMapHO 3a roj ¢
pa30ouBKo# 1Mo MecsnaM. [IpocMoTpeTh pe3ynbTaThl pacueTa MOKHO KaK CyMMAapHO 1O BCei
TEIJIOBOM CETH, TaK W MO KaXJOMYy OTAEIbHO B3ATOMY HMCTOYHHKY TEIIOBOW IHEPrUU U
KaX7oMy IeHTpaibHOMY TeruioBomy mnyHKTY (L[TII). Pacuer moskeT OBITh BBINONHEH C

Y4eTOM MOIPaBOYHBIX KOA(DPHUIIMEHTOB HA HOPMBI TETJIOBBIX TOTEPh.
Pe3ynbTaThl BRITTOTHEHHBIX PACYETOB MOKHO dKcriopTupoBaTh B MS Excel.

3.5. MoaeaupoBaHue BceX BH/JI0B MNepPeKJIOYEHUH, OCYUIeCTBIAsIEMbIX B
TEMJIOBbIX CeTSAX, B TOM 4YHCJIe TMePeKJIYeHUH TelI0OBBIX HArpy30K MexKIy
HCTOYHUKAMM TeIUIOBOW IHEPrUuu

[Iporpammuoe  obecrieuennie [[PK  ZuluThermo  mo3Bomsier  mpoBOIUTH
MOJICTUPOBAHHUE BCEX BHUJOB IEPEKIIOUECHUN B «THApaBiIudeckor mojenw» cetu. CyThb
3aKJIFOYAeTCs B AaBTOMATUYECKOM OTCJICKMBAHMHM TIPOTPAMMON COCTOSIHHSI 3aIllOpHO-
PETYJIHPYIONIEH apMaTyphl U HACOCHBIX arperaToB B 0a3e JaHHBIX ONMHUCAHUS TEIUIOBON CETH.

JIro6oe IICPCKIIIOUCHHUC Ha CXCMC TEIUIOBOM CETH BJjeYeT 3a COOOM aBTOMATHYECKOE
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BBITIOJTHEHUE THIPABINYECKOTO pacueTra, W, TaKUM 00pa3oMm, B 0001 MOMEHT BpEMEHU
HOJIb30BaTeNb BUIUT TOT THUAPABINYECKUH PEXKHUM, KOTOPBIH COOTBETCTBYET TEKYLIEMY
COCTOSIHUIO BCE COBOKYITHOCTH 3aIIOPHO-PETYIMPYIOIIEH apMaTypbl M HACOCHBIX arperaTroB

Ha CXEME TCIIOBOM CETH.

[lepexntoyeHrs MOryT ObITh KaK OJAMHOYHBIMU, TaK M TPYNIOBBIMH, JJIs JIO0OM

BBIOpaHHOM (TOMEUYEHHON) COBOKYITHOCTH MEPEKITI0YAEMbIX 3JIEMEHTOB.

I[JI)I HACOCHBIX arperaroB M UX TIpyHnir B MOACIN AOCTYIIHbBI HCCKOJILKO BHUIOB

MEPEKIFOYCHUI:
. BKJIIOUEHHUE/BBIKIIIOUCHUE;
. JPOCCEINPOBAHNE;
. M3MEHEHUE YacTOThl BpalleHUs IPUBOJA.

3aIBUKKH THIIA «JIPOCCEIbY, IOMUMO ABYX KPalHUX COCTOSHUN (OTKPBITA/3aKpbITA),
MOTYT UMETh IMPOMEKYTOUHOE COCTOSIHUE «IpUKaTa», olpeaesieMoe B JUO0 B MPOLEHTaxX
OTKpBITHS KJlalaHa, Ju00 B uyMcie 00OpoToB mITOKA. [Ipm 3TOM cocTOSHUM 3aJBHXKKa
MOJCIIUPYETCS CBOMM T'UAPABIMYECKUM COIPOTUBIEHUEM, PACCUATAHHBIM 110 ITACIIOPTHOU

XapaKTCPUCTHUKE KJIallaHa.

[Ipu nr060M TEpPEeKIFOYEHUH HACOCHBIX arperaToB B HACOCHOW CTaHIMU WJIM Ha
UCTOYHUKE  aBTOMATUYECKH  IEPECUMTHIBACTCS ~ CyMMapHas  pacxoJHO-HalopHas

XapaKTEepPUCTUKA BCEHl COBOKYITHOCTH PA0OTAIOIIUX HACOCOB.

Jns perynsaTopoB AaBIE€HHS W pacxofa IEpPEKIOUYCHUEM SIBISETCS W3MEHEHUE

YCTaBKHU.

Jlnst motpebuTeneit mepeKIroueHUEM SIBISETCS JTI000€ U3 CIETYIONTUX JICHCTBUM:

. BKJTIOYCHHE/OTKITIOUEHUE OHOTO MIIM HECKOJIBKUX BHUJIOB TETIJIOBOM HArpy3KH;
. OTpaHUYEHUE OJHOTO WJIM HECKOJIBKUX BHUJIOB TEINIOBOM HArpy3Ku;
. U3MEHEHHE  TeMIepaTypHoro rpaduka WaM  YACTBHBIX  PacxoioB

TCIDIOHOCUTEIIA 110 BUaM TEIIOBOM Harpys3kKu.

[IpenycmoTpeHa reHepanus CreuanbHBIX OTYETOB 00 OTKIIFOUEHHBIX/BKIIOUEHHBIX
a0OHEHTaX W y4YacTKax TEIUIOBOW CETH, COCTOSSHHE KOTOPBIX HM3MEHUJIOCh B PE3yJIbTaTe
MOCJIEIHETO MPOU3BEICHHOIO €IMHUYHOIO WIIM TPYIIOBOIO MEPEKIIOYEHUsI. DTH OTYETHI

MOTYT COAEPkKaTh JIF0OYI0 HHPOPMAIIHIO 00 3TUX 00BEKTaX, CONEPIKAIIYIOCS B Oa3e TaHHBIX.
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Pexum TUAPABINYCCKOT0 MOACINPOBAHUA IO3BOJIACT ONICPATHUBHO MOJIYYaTh OTBCTHI
Ha BOIIPOCHI THIIA «Yto 6y/:[eT, ecnu...?» DOTo JacT BO3MOXXHOCTD n30eKaTh ONMIMOOYHBIX

JICMCTBUI NPU PETYJINPOBAHNN PEXKUMA U NIEPEKIIIOUCHHSIX HA PEAJIbHOM TENJIOBOU CETH.

IToacucrema TUAPABIIMYCCKUX PACUCTOB ITO3BOJIACT MOACIIMPOBATL IIPOHU3BOJIBHBIC
PCKHUMBI, B TOM YHCJIC aBapHI;’IHBIe U TCPCIICKTUBHBIC. r NAPAaBINYICCKOC MOACINPOBAHUC
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 €€ TCKYIICM COCTOSAHUU.

[TogcucreMa ruipaBIUnYECKUX PACYETOB CONEPKUT CIEUUATbHbBIN HHCTPYMEHTAPUM,
MO3BOJISIIOIIMM 1711 1IeJIel MOJeIMpPOBaHUs CO3/1aBaTh U aJMUHUCTPUPOBAThH CHELUATbHbIC
«MOJIENIbHBIE» 0a3bl — HAOOPHI JAHHBIX, KJIOHUPYEMbBIX U3 OCHOBHOM (KOHTPOJBHOI) 0a3bl
JAHHBIX OMHUCAHUS TEIJIOBOM CETH, Ha KOTOPBIX MpeaycMaTpUBaeTCsl IPOU3BEACHHE JIFOOBIX
MaHUTYJSAIUNA 0e3 pucka UCKa3UTh WIH MOBPEIUTh KOHTPOJIbHYIO 0a3y. JlaHHbII MexaHu3M
TaKk)ke 00eCleuynBaeT BO3MOKHOCTh OCYIIECTBICHHUS CPABHUTEIBLHOIO aHAJIN3a Pa3IU4HbIX
PEXXUMOB palOTHI TEIJIOBOM CETH, PEaM30BaHHBIX B MOJENBHBIX 0a3ax, Mexay coboit. B
YaCTHOCTH, HAIJISIAHBIM AHAJIMTUYECKUM HMHCTPYMEHTOM SIBIISIETCSI  CPaBHUTEJIbHBIM
NbE30MEeTPUUECKHM TpaduK, Ha KOTOPOM IPUBOJIATCA U3MEHEHUS TUAPABINYECKOT0 PEKUMA,

MMpou30McAIICEC B pC3yJIbTAaTC TCX UJIIN MHBIX M&HHHynHHHﬁ.

3.6. Pacuer 6aj1aHCOB TeIUIOBOW IHEPIrHHU MO MCTOYHUKAM TEILIOBOH IHEPruu
U 110 TEPPUTOPHATBLHOMY NIPU3HAKY

Ilenpro AaHHOrO pacyera SBISETCS pacyeT CYLIECTBYIOIIMX M IEPCHEKTUBHBIX
noTpeOHOCTEN B TEIUIOBOM SHEPrHMM NOTPEeOUTENIeH B KaXkAOM CyOBEKTE OKpYra, C LEJbIO
YCTAHOBJIEHUS JIOJIM IOJE3HOTO OTIYCKAa TEIUIOBOM SHEPrMU B CEThb M 3HAUEHUH IOTEPH

DHEPTUH.
Pe3ynbTaThl BBIMOIHEHHBIX PacYeTOB MOXHO SKcopTHpoBaTh B MS Excel.

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

[lenpro maHHOTO pacyeTa SBIAETCS ONPENEICHUE HOPMATUBHBIX TEILIOBBIX MOTEPh
yepe3 M30JLILIUI0 TPyOOmpoBOIOB. TeIuIoBbIe MOTEPH ONPEICNIAIOTCS CyMMapHO 3a TOf C
pa3z0uBKoii Mo Mecsauam. [IpocMoTpeTs pe3ynbTaThl pacueTa MOKHO Kak CYMMapHO 1O BCeil
TEIJIOBOM CETH, TaK U II0 KaKIOMY OTHAEIBHO B3ATOMY MCTOYHHKY TEIUIOBOM JHEPIUM U
KaXIoMYy ILeHTpaibHOMY TeruioBoMy NyHKTY (L[TII). Pacuer mokeT OBbITh BBINOJHEH C

YYETOM MOTMPaBOYHBIX KO (HUIIMEHTOB HA HOPMBI TEIIIOBBIX OTEPb.
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[IpocMoOTpeTh pe3ysbTaThl pacuyeTa MOKHO KaK CYMMapHO 10 BCEH TEIJIOBOM CETH,
TaK MU 10 KaXJOMYy OTHEJIBHO B3STOMY HCTOYHUKY TEIUIOBOM JHEPIMM M KaXIOMY
neHTpagpHoMy TeruioBoMy nyHkTy (LTII), a Takxke no pa3auuHbIM BiajAeabLaM

(bamaHcoaepkaTensaM) y9acTKOB TEIIJIOBOM CETH.

B03MO)HO KOMPOBaHUE UCXOAHBIX TAHHBIX OT 0HOro uctounuka wim L{TII cpazy
BceM o0BbekTaMm, oTaeiabHo ucTouHukaM, L[TII mo koutypy otoruenus wim ['BC. Takxke
pE3yAbTaThl BHITIOJIHEHHBIX Pacue€TOB MOXKHO MOCMOTPETh 3kcnoptrpoBath B MS Excel. Ha
puUcyHKe 24 npuBeeHBI pe3yabTaThl pacueTa MoTepb TEIIOBOM YHEPTUH Yepe3 HU3OISALUI0 U

C YTCUKaMH TCIIJIOHOCHUTCIIA.

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
O 672 78 00 1026 542 0D §&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

TENJIOHOCUTCJIA

3.8. Pacuer nmoka3zaresieil HAIeKHOCTH TEIJIOCHAOKEHUSA

Pucynok 24. Pe3ysibTaThl pacyera noTepb TeNJ0OBOH IHEPrUU Yepe3 U30JISIIHI0 U € YTeYKaMHu

[enpto pacuera siBisieTCs] OLIEHKA CIIOCOOHOCTH JIEUCTBYIOIIUX M MPOEKTUPYEMBIX

TEIUIOBBIX CETe HAJEeKHO oOecreynBaTh B TEUCHHE 33JaHHOTO BPEMEHHU TpeOyeMble
peXHUMBI, TapaMeTpbl U KAdyeCTBO TEIUIOCHAOKEHUS KaXKJOro IMOTpeOuTens, a Takxke
000CHOBaHHE HEOOXOIMMOCTH W TPOBEPKH IPPEKTUBHOCTU pPEATUIALUN MEPOTPHUITHIH,

MOBBIIAIONIUX HAJIEKHOCTh TEIUIOCHAOKEHUS TIOTPEOUTENCH TEIJIOBOW YHEPTHUH.
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OneHka HaJIe)KHOCTHU TEIUIOBBIX CETEW OCYILECTBISETCS MO pe3ybTaTaM CPaBHEHHUS
pacyeTHBIX 3HAYCHUH IOKA3aTelIed HAaIe)KHOCTU ¢ HOPMHUPOBAHHBIMMU 3HAYCHUSMM JTHUX

[OoKa3aTejeil B COOTBETCTBUM € mostoxeHuamu 1. 6.28 CHull 41-02-2003.

O6ocHOBaHME HEOOXOJUMOCTH  pealM3allid  MEPONPUSITHHA, IMOBBIIAIOIINX
HAJICKHOCTh TEIJIOCHAOXKEHUsI TOTpeOUTENIeH TEIUIOBOM DSHEPruu, OCYIIECTBISETCA IO

Pe3yjibTaTaM Ka4CCTBCHHOI'O aHAJIN3a ITOJIYYCHHBIX YHUCJICHHBIX 3HAYCHUM.

[TpoBepka a3 pexTuBHOCTH peanu3alu MEPOIPUSITUH, MOBBIIIAIOIINX HAJACKHOCTD
TEIUIOCHAOXKEHUSI  MOTpeOuTeNne, OCYIIECTBISETCS IMyTEM CpPaBHEHHS  HMCXOJHBIX
(MOMy4YeHHBIX [0 pealu3alii) 3HAaYeHUM T[oKa3aTelied HaleKHOCTH, C pacyeTHBIMU
3HAYCHUSIMU, TIOJIYYEHHBIMU TIOCJI€ peanu3aiuu (MOJETUPOBAHUSA peaTu3alii) 3TUX
MEPONPUSATHH.

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

cereil, morpeduTesieil) MO 3aJaHHBIM KPHUTEPUSIM ¢ HeJbK0 MOAETHPOBAHUS
PA3JIMYHBIX NePCHEeKTUBHBIX BADHAHTOB CXeM TeIIOCHAOKeHU S

JIaHHBIN MHCTPYMEHT IIPUMEHUM JUIsl PA3JIMYHBIX LIEJICH U 3a7a4 TUAPAaBIMYECKOTO
MojenupoBaHus. OCHOBHBIM IpeAHAa3HAYEHUEM SIBJIAETCS KaJauOpoBKa pacdeTHOU
TUJPaBINYECKON MOJIETH TeIIoBOM ceTH. TpyOomnmpoBo/bsl pealbHOM TEIIOBOM CEeTH Beerna
UMEIOT  (U3NYECKHE XapAaKTePUCTHKH, OTJIMYAIOIIMecs OT TNPOEKTHbIX, B CHIY
OPOUCXOJAUIMX BO BPEMEHM HW3MEHEHHH - KOPpPO3UMM U BBINAJCHUS OTJIOXKECHMIA,
OTpaKaroUIMXCSd HAa W3MEHEHWHM OHKBHBAJICHTHOM IIEPOXOBATOCTH U  yMEHbILIECHUU
BHYTPEHHErO0 JUaMeTpa BCIEACTBUE 3apacTaHusd. OTH UW3MEHEHMs BIHAIOT Ha
TUIPABINYECKUE COMTPOTUBIIEHUS YYaCTKOB TPyOOIPOBOIOB, M B MaclITabax TEMJIOBOM ceTu
3aHEBCKOTO TOPOJICKOIO IIOCENEHMsS] 3TO MNPUBOAUT K 3HAYUTEIBHBIM PACXOKICHUSAM
pE3yJIbTaTOB T'MAPABIMYECKOTO pacyeTa IO «IPOEKTHbIM» 3HAYEHUSM C peajbHbIM
TUAPABIMYECKUM PEKUMOM, HAOIIOAAEMBIM B KCILTyaTUpyeMoil TerioBoit cetu. C npyrou
CTOPOHBI, U3MEPUTH JEHCTBUTENIbHBIC 3HAUEHUS IIEPOXOBATOCTEN U BHYTPEHHUX JUAMETPOB
Y4acTKOB JCHCTBYIOIIEH TEIJIOBOM CETH HE MPEACTABISICTCS BO3MOXKHBIM, IMOCKOJIBKY 3TO
noTpe0oBasio ObI MACCOBOTO BCKPBITHS TPYOOIIPOBOIOB, UTO BPAL Jin peanusyemMo. [loatomy
ATH 3HAYEHUST MOXKHO JIUIIb KOCBEHHBIM OOpa30M OLIGHUTh Ha OCHOBaHUM CpaBHEHUS
peanbHOro (HaOJMIOJAEMOr0) THAPABINYECKOTO PEXHMa C pe3yidbTaTaMH pAacyeTOB Ha
TUIPAaBINYECKOM MOJIENIN, U BHECTU B PACUETHYIO MOJEJIb COOTBETCTBYIOLME MOINpaBku. B

ATOM, B IEPBOM MPUOIMKEHUHU, U COCTOUT MPOIIECC KATUOPOBKHU.
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NHCTpyMEHT  TIpyNIOBBIX  ONEpAallMii  IO3BOJSAET  BBINOJIHUTHL  HU3MEHEHHE
XapaKTEPUCTUK Ul MOAMHOXKECTBA YYaCTKOB TEILUIOBOM CETH, ONPEIEIAEMOrO 3aJaHHBIM

KpUTEpUEM OTOOPA, B YACTHOCTH:

. 1o Bceil 0aze JaHHBIX ONMMCAHUS TETJIOBON CETH;

. 10 OJTHOM M3 CBSI3HBIX KOMIIOHEHT TETNIOBOM CETH (TEIJIOBOM 30HE HCTOYHUKA);

. Mo  HEKOTopol  rpaduueckoi  oOiacTd, 3aJaHHOW  MPOU3BOJIBHBIM
MHOTOYTOJIbHUKOM;

. BJI0JIb BEIOPAHHOTO MYTH.

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

MOKET OBITh HaJOXKEHA CYNEPIO3ULMS KpUTEpPHEB OTOOpa MO KIAacCUPUUUPYIOMIUM

HpU3HAKAM:

. 0 TMOJAIOIIMM WM OOpaTHBIM TpPyOONpOBOJAaM TEIJIOBOW Ce€TH, JUOO
CUMMETPHUYHO;

. 0 BHUJY TEIUIOBBIX ceTed (MarucTpajibHble, pacHpeleUTeIbHbIC,
BHYTPHUKBapTaJbHbIE);

. 10 Y4acTKaM TEIJIOBOM CETH ONPEJEIIEHHOIO YCIOBHOTO IUAMETPA;

. 110 y4acTKaM TEIJIOBOM CETH ¢ ONpe e IEHHbIM THUIIOM MPOKJIAIKH, U T.1I.

Kputepun otbopa MOryt ObITh TPOU3BOJIBHBIMH TPU COOIIOJCHUH OCHOBHOTO
TpeOoBaHus: UHPOpMaIUs, HA OCHOBAHUM KOTOPOW CTPOUTCS OTOOp, AODKHA B SIBHOM BHJIE

IMPUCYTCTBOBATH B IIACIIOPTHLIX OIIMCAHHAX YUACTKOB TCIIOBOM CETH.

JUis y4acTKOB TEIJIOBBIX CeTed, OTOOpaHHBIX IO OINpPEEIEHHON COBOKYIHOCTH

KPUTEPUEB, MOKHO MTPOU3BECTH JIFOOYIO U3 CIEAYIONINX OTMEPaIIHii:

. U3MEHEHHE SKBUBAJICHTHOHN IIEPOXOBATOCTH;

. MU3MEHEHHUE CTETIeHH 3apacTaHus TPyOOIPOBOIOB
. U3MEHEHHE KO PUIIEHTa MECTHBIX NTOTEPh;

. U3MEHEHHue crocola pacueTa COMPOTHBICHHS.

[Tocne mpoBeneHus cepur M3MEHEHHH XapaKTEPHCTUK YYacTKOB TPyOONpPOBOIOB
TEIJIOBOM CETH AaBTOMATHYECKU MPOU3BOJAUTCS THUAPABINYECKUN pacyeT, pe3yJbTaThl

KOTOPOro Cpasdy KC NOCTYIIHBI JJIA BU3yaJIn3allui Ha CXECMC U aHaJIN3a.
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[TockoyibKy NHpU HM3MEHEHUM XapaKTEPUCTUK YYACTKOB CETH TEIUIOBOM CETHU HX
nacrnopra He MOAU(PUIUPYIOTCS, B 000 MOMEHT MOXHO BEPHYTHCS K HCXOJHOMY
COCTOSIHUIO PACUETHOM T'MAPABIMYECKOM MOJEIH, ONPEIEIsIEMOMY MACIOPTHBIMU

SHAUCHUAMU XaPaAKTCPUCTHUK YUACTKOB TCIIOBOM CETH.

3.10. CpaBHuTe/IbHBIE MNbe3oMeTPpUYECKHEe Tpaduku s pa3paboTKu H
aHAJIN3a CHeHAPHeB NMEePCNeKTUBHOI0 Pa3BUTHS TEILUIOBBIX ceTeid

Ilenpto  MOCTpOEHHS  MBE3OMETPUUECKOro Tpaduka sBISETCA  HarjsaHas
WUTIOCTpAlUsl pe3yJbTaTOB TUAPABIMYECKOTO pacuera (HaJaAOYHOrO, IOBEPOYHOrO,
KOHCTPYKTOPCKOT0). TO OCHOBHOM aHAJIUTHYECKHM HWHCTPYMEHT CIHEIUAINCTa IO

THIPABIMIECKIM pacueTaM TEIUIOBbIX ceTeil. [Ipu 3ToM Ha SKpaH BHIBOAATCS:
e  JIMHUS JABJICHUS B MOJAIOIIEM TPYOOIIPOBO/IC;
e  JIMHUS JaBJICHUS B 00paTHOM TpyOOIpOBOIE;
®  JMHUS MOBEPXHOCTH 3EMIIH;
o JMHUS OTEph HAIOpa Ha maioe;
e  BBHICOTA 3/IaHUS;
®  JIMHUS BCKUTIAHWS,
®  JIMHUS CTaTUYECKOTO HAIOPa;

LIBeT 1 CcTUIIL TUHUM 3a7]a€TCS TTOJIB30BATEIICM.
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Pucynok 25. [Ipumep nbe3oMeTpuueckoro rpaguka

B Tabmmme mox rpadukoM BBIBOISATCS I KaXIOTO 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 YYACTKaX 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
3HAUEHHUsl TEMIIepaTyp B Y3JOBBIX TOUKAX IO MOAAOIIEMYy 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 mocTpoeHus nbe3oMeTpu4eckoro rpaguka ot korejabHoi 40 000 «CMDIY «3aneBka» cucrema 110/70C
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Pucynoxk 27. IIbe3omerpuuecknii rpadguk ot koreabHoii Ne 40 000 «CMIY «3aneBka cucrema 110/70C
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254857 2546.42 254624 2546.1 254588 208177 2081.77 2081.75 208175 20818 2081.45 2081.41 208134 173717 1706.38 1708.37 1708.3¢
-2538.81 -2538.76 -2535.94 -254017 -2540.3 -2077.48 -2077.48 -2077.5 -2077.5 207765 -2077.79 -2077.84 -2077.91 -1734.08 -1703.45 -1703.47 -1703.4

Pucynok 33. IIne3omerpuyeckuii rpaguk ot [IpaBodepexnoi TII-5(uacts 1)
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818

78T

78.1

78.2

782

773

CEE

757

T.E

Pucynok 34. IIbesomerpuyeckuii rpaguk ot IlpaBodepesxnoii TIL-5(uactsb 2)

38

736 736 737 742 1.4 72.8 727 76.6 754 752 5.2 75.2 75.2
+ + * + = =i + * + + + + + = + +

50.8 50 502 506 507 S0 503 4389 453 477 47.8 435 45.6 A43.E ‘43.5 ‘52.5 A5-1 7 A5-1 9 AE-’1.9 ‘51_9 52

; & " & 2 e r— ——— — — s — ) S — Sr— p—— | ep—— o \ . gepe— | .

v

TH-2 Y¥T-3 YT-4 ¥T1-5 THE-S TH-7 TR-8 TK-9 TE-10 TH-11 3A-18 TE-12 TE-13 TH-14 TK-15 TK-18 AR-1(YT-32) wu. 2, kaf. MNed7 07 1044001:593 TN-4
9.21 11.25 1.43 11.19 11.11 11.89 11.64 13.27 1718 14.91 14.87 14.79 14.25 1653 14.91 14.91 11 12 12 17 12 12
31.036 2873 27.976 27.649 27441 27.303 27162 25742 26226 25.896 25.896 25.862 2569 24817 24336 24148 24.071 23.666 23.261 23.244 23239 2324
270 52 40 105 78 85 107.2 155 156.6 0.1 1145 33.5 19.4 104.5 751 128.7 208.7 94.4 9 5.2 0.4
0.6 08 0.6 08 0.6 0.6 05 0.5 0.5 0.3 0.5 0.3 0.25 0.25 025 0.25 0.2 0.15 0.15 0.15 0.15
1.155 0.377 0.164 0.104 0.069 0.7 021 0.258 0.165 o 0.017 0.086 0.437 0.241 0.094 0.038 0.203 0.202 0.009% 0.002 0.002
1.151 0.376 0.164 0.104 0.069 007 0.20% 0.258 0.165 o 0.7 0.086 0.436 0.24 0.094 0.038 n.202 0.202 0.00% 0.002 0.002
1.652 1817 1817 0.791 0.75 0.719 0.996 0.918 0.729 0.745 0.268 0.654 0.821 0.64% 0.478 0.232 0.363 0.484 0.322 0.161 0.161
-1.649 -1.614 -1.614 -0.79 -0.749% -0.718 -0.995 -0.917 -0.728 -0.743 -0.268 -0.653 -0.82 -0.648 -0.478 -0.232 -0.362 -0.484 -0.322 -0.181 -0.181
4278 41 4.1 0.99 0.88 0.819 196 1.668 1.054 2085 0.148 1613 3.183 1.997 1.092 0.264 0.841 2142 0.963 0.249 0249
4264 4088 4088 0.988 0.887 0.816 1954 1.663 1.051 2077 0.148 1.609 3.174 1.992 1.08% 0.263 0.838 2141 0.963 0.249 0249
1639.24 1604.583 1804.57 785.35 T44.21 713.83 686.47 §32.94 0219 12478 18478 182.34 141.4 1M1.81 524 40.03 40.01 30 20 10 10
-1636.42 -1602.21 -1602.27 -783.94 -T42.57 -T127 -685.45 -£32.05 5015 -184.43 -184.43 -162.11 -141.2 -111.65 -8228 -39.95 -39.97 -29.99 -20 -10 -10



Pucynok 35. IlyTs mocTpoenus nbe3omMerpuueckoro rpaguka ot koreabHoii ['YII «TOK CITIb»
3aneBka 48.
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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 36. IIbe3omerpudecknii rpapuk ot korejbHoi I'YII « TIK CIIb» 3aneBka 48 10 noTpeduTesnst 3aneBka 54.
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Pucynok 37. [IyTh nocTpoeHHs1 NMbe30MeTPUYECKOro rpadpuka ot koreabHoii 9,8 MBt 000

«IITK».
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45.4 45.4 45.3 445

L
4
4

Hanop, m
(%]
(4 4]

17.5 1686 16.5 16.3

&
L 3
4

10 7/////////////////////////////////////////////////////////////////////////////////////////////////ff///////

HauMeHosaHwe y3na KoTenwhaa 9.8 MBT 000 "NTK" TE-1 TH-2 Bepésoean, 1 (COLL)
leopesuyeckan 11.34 1227 1242 12.91
BhICOTA, M

ﬂﬂc"ﬂ“ﬂrﬂe”‘"“ HAMoR.  ogg 28.853 28787 2824
LnuHa y4acTra, M 10.3 3.2 70.5

[OWaMmeTp yyacTka, M 0.3 0.25 0.z

MNoTepw vanopa g MT, m  0.023 0.033 0.272

NoTepw Hanopa 8 OT, m  0.023 0.033 0.272

CropocTe BoRal BT, ¢ 75 0.472 0.738

Mic

CropocTe Boga & OT, 078 0477 0738

mic

¥0. NHHERHbIE NOTERH B 5338 1085 543

MT, MM

V0. MMHENRHBIE NOTERH B 5284 1084 .41

OT, mmia

Pacxog & MT, T/4 193.48 81.36 81.35

Pacxog B OT, Ty -193.44 -51.34 -81.34

Pucynok 38. IIne3oMeTpuyeckuii rpaguk ot koreibHoi 9,8 MBT OO0 «IITK».
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Pncyﬂox 39. HyTb HOCTpoeHml m,e3omeTpnqec1c0ro rpaduka ot koreabnoii 17,2 MBt OO0
«K9K».

43



Hanaop, ®
3

HauwmenosaHue yzna

leogeznyeckan
BhICOTE, M

Pacnonaraemslii Hanop,
M

OnuHa y4acTka, M
OWameTp y4acTra, M
MNoTepu Hanopa 8 MNT, M

MNoTepu Hanopa B OT, m

CropocTe Bogel B T,
Mic

CkopocTe Bogel B OT,
Mic

¥ MMHENHEIE NOTERN B
MT, Mmim

¥, NUHENHbIE NOTEPH B
OT, mMmim

Pacxog B NT, Ty

Pacxog B OT, T/

354

348 g 37 BE
19.4 196 19.3 17.8 7.9
KoTensnas 17.2 MBT 000 "KaK” ¥T-1 Y¥T1A ¥T-2 CTpouTenei yn. 3
10.2 9.95 10.43 1217 12.3
20 19.976 19.756 18.253 183.65
26 79.8 4343 13.8
0.5 0.35 0.3 0.15
0.012 011 0.252 0.303
0.012 0.1 0.251 0.303
0.476 0.667 0.39 1.559
-0.475 -0.657 -0.389 -1.558
0.454 1.381 0.58 21.885
0.453 1.37% 0.578 21.884
3282 22529 95.78 95.71
-327.98 -2281 -95.83 -88.71

Pucynoxk 40. IIbe3omerpuueckmii rpaguk ot koreasHoi 17,2 MBt OO0 «K9K»
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MBm 000 “MITK”

Pucynok 41. Ilytb HOTpeHﬂ nbeseTpnqeckoro rpa(l)nmi or KOTeﬂbnoﬁl,Z MBT OO
«IITK»
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e - a4 43.3 432 435 435

* & & e s 43
55 -+ L L » - s
50
45
= 40
o
5 35 20
= 18.1 16.4 16.9 185 16.4 (184 185
T 30 > +* * + ¢
25
20
i¢ ~~ ~~ -~~~ ~""""""7"°" " "7 "7, T- - T T T TTTTTmTTTTTmTTTTTTTOTmTTmTTTTTTTTTTITTTTT
10 '.f.f.f.f.f.f.f.f.f.f.f.f.a.a.a.a.a.a.a.a.a.a.a.azzzzzzzzzzzzzzzzzzzzzzzzzzzzz.».».».».».».».».».».».»///////////////////////”””””””””fv‘Uff.f.f.»///,,//,,,,,,””,,,,,,,,,,,/,”””H””NN:
HaumenoBaHue yina KoTensHaa 15.2 MBT 000 "NTH" TH-3 TH-4 JA-1 -2 ¥-4 ¥-3 KawTranosaa annes, 2
reopesuqeckan 12.35 12.26 12.28 12.83 12.9 11.79 172 11.25
BeICOTA, M
E‘ﬂc””“ﬂrﬂ&"”"“ HANOR,  5g 5 28.087 2713 26795 26778 25.063 25024 22.97
OnuHa yyacTka, M 3.7 208 147 0.8 2203 5 1.5
OWaMeTp yyacTka, M 0.25 0.:25 0.25 0.25 0.25 0.25 015
NoTepu vanocpa B MT, M 0.207 0.473 0167 0.009 0.858 0.019 1.026
MNoTepw vanopa 8 OT, m 0207 0.478 0167 0.009 0.857 0.019 1.026
ﬁﬁzp”m B0mel BT, 5 4cy 2,211 1.55 1.559 0.808 0.908 1.281
ﬁﬁcﬂp”m Bofel B80T, 5 45n 2.2 -1.559 -1.559 -0.508 -0.308 -1.281
Y0 MUHEAHBIE NOTEPH B o ooy 2288 11.413 11.413 3.893 3.891 14.337
MT, rsralm
YA, MUHERHBIE NOTEPH B cc 7py 22.871 11.408 11.408 3.89 3.891 14,335
OT, mmin
Pacxoa g MT, T/ 595.05 360.88 2687 268.7 155,48 155.46 78.2
Pacxoa B OT, T/u 594,91 -380.81 28863 28863 155,42 _156.45 782

Pucynok 42. IIbe3omerpuueckuii rpadguk ot koreasnoii 19,2 MBt OO0 «IITK»
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PI/IcyH‘OK 43.

KomeabHnas «llpom UMnyasc» 6.48 MBm
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IIyTe nmocTpoenusi nbe3oMeTpu4ecKkoro rpaguka or korejabHoi 6,48 MBr
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62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
2
24
22
20
18
16
14

Hanop, m

10

HaumeHoBaHve yana

leoneanyeckas BbICOTa,
M

Pacnonaraemeiii Hamnop,
M

[nvHa yyacTka, M
[uameTp yyacTka, M
MoTepu Hanopa B MT, M
MoTepu Hanopa B OT, M

CkopocTb BoAb! B 1T,
mic

CkopocTb BoAbl B OT,
m/c

Y4. NUHElHbIE NOTEPH B
AT, Mm/m

YA. NUHeNHbIe NoTepn B
OT, Mm/m

Pacxog B MT, T/4

Pacxon B OT, T/4

0 w2 < r~ @
2 < g g g 3
S 5 2 R 3 2
o 14 o =~ [§)
7
KotenbHas «Mpom Umnynsc» 6.48 MBT TK-1 Y4 Y5 Y6 yn. ObnacTHasg, A4.5, k.6
11.18 11.21 12.36 12.48 13.26 12.46
20 19.968 19.539 19.514 18.52 18.205
44 379 3.1 172 47.7
0.3 0.2 0.2 02 0.15
0.016 0.214 0.013 0.497 0.157
0.016 0.214 0.013 0.497 0.157
0.987 0.956 0.818 0.681 0.607
-0.987 -0.955 -0.818 -0.681 -0.607
3.636 5.656 4155 2.891 3.295
3.634 5.652 4152 2.888 3.295
244.96 105.36 90.21 75.13 37.65
-244.89 -105.33 -90.18 -75.1 -37.65

Pucynok 44. IIbe3omerpudecknii rpaguk ot korejbHoii 6,48 MBT OO0 «IIpom UmmnyJibe»
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Pucynok 45. IlyTs nocTpoeHusi nbe3omMeTpuiec
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56 425 A42.8 426

54 ¢
52
50
48
46
44
42
40
38
s 36
g 34
2
:i:“ 32
20 15.7
28 :15 :15.5 -
26
24
22
20
18
16
14
12
7
10
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 46. IIbe3omerpudecknii rpaguk ot korejbHoii 7,44 MBT OO0 «IIpom UmnyJibe»
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KomenbHnas “3/1C0 I3IM” 6 MBm

=

Pucynok 47. IlyThb mocTpoeHHsl Mbe30METPHYECKOT0 I'PauKa OT KOTeJIbHO

«IJICO-II' M»

51



48

o
el g © — @ -
% b g g ]
44
42
40
38
36
34
32
= 3
o
5]
5 28
T
2% = = 2 2 2 =
o = @ o w o
24 =
22
20
18
16
14
12 . - “
i
10
HaumexoBaHve yana KoTensHan "3NCO 3rM" 6 MBT n-1 YT-1 ¥T-2 YT-3 yn Mpaxckan 4.5
;“““"'"e“"“ BelCOTa, 4122 11.94 12.26 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, Mmim 3.996 3.996 3.806 2.331 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 48. IIbe3omerpuueckuii rpadguk ot koreabHoii 6 MBT OO0 «93JICO-3T'M»
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«C3HK iy

nbe30MeTpuYecKkoro rpaguka or koreabHoi 31 MBr OOO

Pucynok 49. Ilytb ochoeH
«JICO-9I'M»
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Hanop, M
B
(=]

HaumeHoBaHue yana

I'eoneamuec KaA BbICOTa,
M

Pacnonaraembliit Hanop,
M

[nvHa yyacTka, M
[nameTp yyacTka, M
MoTepu Hanopa B MNT, M
MoTepu Hanopa B OT, m

CkopocTb Boabl B 1T,
mic

CrkopocTb Bogbl B OT,
mic

VYA. NWHERHbIE NOTEPU B
MT, Mm/m

YA. NWHeliHble noTepu B
OT, mm/im

Pacxopg B MT, T4
Pacxog B OT, T/4

© ™ ~ ® ~ © —
3 8 3 3 g 3 g 8 0
& > > = > 3 > > >
> w ~ ~ . o w ES
7
Q00 "3NCO-3rM" 31 MBT YT-1 YT-2 YT-3 YT-4 YT-5 YT-6 YT-7 yn Fonnavackas f.15 kopn.2
21.51 20.94 21.21 21.85 20.16 18.42 20.12 20.58 20.75
40 39.998 39.994 39.983 39.905 39.896 39.595 39.264 38.77
85 36 128 300 124 771 62 225
0.5 04 0.4 0.325 0.325 0.15 0.1 0.085
0.001 0.002 0.006 0.039 0.005 0.15 0.166 0.249
0.001 0.002 0.006 0.039 0.005 0.15 0.165 0.249
0.076 0.118 0.118 0.178 0.092 0.434 0.394 0.616
-0.075 -0.117 -0.117 -0.178 -0.092 -0.434 -0.393 -0.616
0.013 0.039 0.039 0.113 0.032 1.696 2.323 9.64
0.012 0.039 0.039 0.112 0.032 1.695 2.321 9.639
52.06 52.02 52.01 51.97 26.93 26.91 10.85 7.17
-51.68 -51.72 -51.73 -51.77 -26.87 -26.9 -10.84 -7A17

Pucynoxk 50. IIse3omerpuueckuii rpagpuk ot korejbHoi 31 MBT OO0 «93JICO-3T'M»
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PTK Komesabras 30 MBm

3
%‘ 3
1
B

LR o

& \

Pucynok 51. IlyTh nocrpoeHns nbe3oMeTpuyeckoro rpaguxa ot korejabnoii OO0 «PTK»
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Hanop, m

HaumeHoBaHWe yina

Meogesnyeckan
EbICOTE, M

PacnonaraemMelil Hanop,

M

AnuHa yyacTka, M

44
42
40
38

34

32

30

28

24

20

OWaMeTp yuacTea, M

NoTep Hanopa & 1T, M

NoTepu Hanopa 8 OT, M

CropocTe Bogol B MNT,

Mic

CropocTe sogel &8 OT,

mMic

¥, NWHENHEIE NOTEPK B

NT, K/m

¥, NUHENHLIE NOTEPH B

OT, Muin
Pacxog & MT, T/y

Pacxog 8 OT, /4

30 30

259 30.4 30 289
& & + + + - 28 28.1 28
k. & -
152 15.3 15.6
15 15 15 155 153 146 . & pe
& & " o & — T
PTK KoTeneHas 30 MBT TH-1 TK-2 TH-T TH-3 n2eos
10.71 107 10.76 10.29 10.56 11.45 M6 11.51 11.43
18 14 991 14959 14.936 14823 14307 12.807 12782 12.412
7 s0.8 8.4 51.6 52.3 113.3 ] 6.5 15.3
04 05 0.5 03 0.3 0.25 0.25 0.15 0.15
0.005 0.011 0.017 0.156 0158 075 0.023 0175 1.764
0.005 0.011 0.017 0.158 0158 075 0.023 0.175 1.763
0.506 0.324 0.324 0.899 0.899 1.186 0778 1.72% 1.303
-0.505 -0.323 -0.323 -0.898 -0.898 -1.125 0776 -1.72% -1.302
0675 0.212 0.212 3.022 3.028 6619 2245 269 15.2528
0574 0.211 021 3.025 3.025 5615 2.848 26.889 15.28
22304 22303 223.01 222497 222586 20433 133.73 107.26 208
2228 -222.81 -222.83 -222.87 22288 -204.31 =133 -107.24 -B0.77

26.1

248 248
172 171 ‘1 7.8 ‘1 7.8
n2s06 T. BpE2KH B nogeane yn. ConHey
11.55 11.91 11.89 11.91
8285 2307 7.05 7.01
415 50.5 3
0.15 0.15 0.15
0.289 0.629 0.021
0289 0.629 0.021
0.875 0.875 0.876
-0.878 -0.878 -0.878
6.047 6.047 6.945
5.944 6.945 6.945
5432 5432 54132
-54.3 -54.3 -54.32

Pucynok 52. . [Ibe3omeTprueckuii rpadpuk oT KoTeJbHOM 0T KoTeabHoit OO0 «PTK»
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L= : \ b

omez,n 19.5 MBm 000 “TensoBas konauun

—

Pucynox 53. [IyTs nocTpoenusi nbLe30MeTpu4eckoro rpaguka ot koreasnoii 19,5 MBr OO0 «TK»
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62.5
60

575

(==

525
50
475
45
425
40
375
35
325
30
75
25
225
HaumeHoBEaHWE yana

Hanop, m

leopezvyeckan
BhLICOTE, M

Pacnonaraemelii Hanop,
M

LnuHa y4acTka, M
OWameTp y4acTka, M
MNoTepwn vHanopa B MT, M

MoTepu Hanopa 8 OT, M

CropocTe Bogel & MT,
Mic

CropocTe Boge & OT,
Mic

0. NUHERHLIE NOTEPH B
MT, M

¥0. NMHEHbIE NOTEPH B
OT, mmim

Pacxog B NT, T/y

Pacxog 8 OT, T/y

49

36.1

33 3
* * L ISy 138:4 354 342 345 348
187 19.2
15 152 173 185 18.7 ‘1 8.6 ‘1 7.8 T
™, I =

KoTeneHan 19.5 MBT 000 "Tennosan KoMnaHia" TH-1 TH-2 Th-4 TH-5 TR TH-T ¥T1-1.1 yn.AcHas , 11/6
25 2592 243 2348 2343 24.03 25 2437 24
20 19.683 18.722 18.087 17.751 16.789 16.315 15.841 1564
50.8 187.9 141.1 35.5 130.5 166.3 166.9 30
0.4 0.4 0.4 03 03 0.2 02 0125
0159 0.481 0.312 0173 0.481 0.237 0237 0.1
0.158 0.48 0.312 0173 0.481 0.237 0.237 0.1
1.0895 0.991 0.921 1.142 0.992 0.474 0.474 0.537
-1.094 -0.99 -0.92 -1.142 -0.952 -0.473 -0.473 -0.537
3127 256 2214 4879 3638 1.422 1.422 3.337
3121 2.555 2.2 4872 3633 1.419 1.42 3.336
433.11 436.89 406.07 28344 24523 5223 5222 2315
-482 63 436 45 40575 -283.25 -246.08 5218 5219 -23.15

Pucynok 54. . IIbe3omerpuuecknii rpagpuk oT KoTeapHoi oT KoteabHo# 19,5 MBT OO0 «TK»
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