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COCTAB J1OKYMEHTA

OO0ocHOBBIBaIOIIME MaTepuagbl K CXEMe TEIJIOCHAOXKEHHUs, SBIISIONIUECS €e

HEOTHhEMJIEMOM 9aCTbIO, BKIIFOYAIOT CICAYIOIINC I'JIaBhbI:

['naBa 1 "CyliiecTByioniee IMOJoXKeHHe B cdepe MNPOU3BOACTBA, Mepenadud U
noTpeOIieHUs TEIIOBOM YHEPTUU IS 1esiel TerocHa0keHus "

['naBa 2 "CyllecTByIoIiee M MEPCHEKTUBHOE MOTPEOJICHUE TEIUIOBOW SHEPrUU Ha
LICJIM TEIUIOCHAOKCHUA "

['maBa 3 "OneKTpoHHAsT MOJIeJb CHUCTEMBbl TEIIOCHA0XKEHUS MYHHIIMITAIBHOTO
obOpaszoBaHus'",

['naBa 4 "CyuiecTByioliee W TEPCIEeKTUBHBIE OalaHChl TEIJIOBOM MOIIHOCTH

VCTOYHUKOB TEIIOBOM PHEPTUU U TEIJIOBOW HAarpy3Ku';

['naBa 5 "Mactep-1uiaH pa3BUTHSI CUCTEM TEIUIOCHAOXKEHUS MOCEICHUs, TOPOJICKOTO
OKpyra, ropoja ¢eaepanbHOro 3HaueHus"

I'naBa 6 "CymecTBylomiue M MNEpCHeKTUBHBIE OalaHChl MPOU3BOJUTEIBLHOCTH
BOJIONO/ATOTOBUTENBHBIX YCTAHOBOK M  MaKCHUMAaJIbHOTO TMOTpeOJIeHUs
TEIUIOHOCUTENS TEIIONOTPEOISIOIMMU YyCTAaHOBKAaMH MOTpeOUTENEH, B TOM
YHUCJIE B aBAPUIHBIX peKUMax";

['maBa 7 "[IpenyokeHnst 1O  CTPOUTENBCTBY, PEKOHCTPYKLIHMHM, TEXHUYECKOMY
NEPEBOOPYKEHUI0 M (WIM) MOJIEPHU3AaLUHM HCTOYHUKOB  TEIUIOBOU

DHEPIrun';

['naBa 8 "[IpensioxkeHust 1O  CTPOUTEIHCTRY, PEKOHCTpYKIMH U (WJIN)
MOJICPHH3AIIUH TETJIOBBIX CETEH ' ;

I'maBa 9 «[IpeanoxkeHust MO TEPeBOAY OTKPBITBIX CHUCTEM TeIIOCHAOKEHUs
(ropsiuero  BOJOCHAOXXEHHS) B 3aKPBITBIE  CHCTEMBI  TOPSYETO
BOJIOCHA0KCHUSY;

I'maBa 10  "llepcrnekTuBHBIC TOTUTMBHBIE OAJIaHCHI'";

I'maBa 11 "OreHka HaJIE)KHOCTH TEIUIOCHA0XKeHU ",

I'maBa 12 "OOOCHOBAaHHE  HWHBECTHUIIMA B  CTPOUTEIBCTBO, PEKOHCTPYKIIHIO,
TEXHUUYECKOE NIEPEBOOPYKEHUE U (MIIH) MOAEPHHU3AIIHIO "}

['maBa 13 "MHaukaTopbl pa3BUTHS CUCTEM TEIUIOCHAOKEHHS TIOCETIEHUS, TOPOJCKOTO
OKpyTa, ropoja (enepajbHOro 3HaUeHus".

I'maBa 14  "llenosie (TapudHbIe) TOCTEACTBUS"

I'maBa 15 "PeecTp eauHBIX TEIOCHAOXKAIOIIUX OpraHu3aun”

['maBa 16  "PeecTp mpoeKTOB CXeMbI TETIJIOCHAOKEHUS "

['maBa 17  "3ameuaHus u NpeyiOKEHUS K CXeMe TEeTJIOCHAOKeHus "

['maBa 18  "CBonHBIII TOM HM3MEHEHUM, BBIMOJHEHHBIX B J0paOOTaHHOW U (MJIN)

aKTyaJU3UPOBAHHON CXeMe TeTIoCHa0KeHus "
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OINMPEAEJIEHUA

B HaCTOHH_Ieﬁ ri1IaBC MNPUMCHAIOTCA CICAYIOIMUC TCPMHUHBI C COOTBCTCTBYIOIIMMU

ONIPEACICHUAMMU:
TepMuHBbI Onpenenenus
Tennocnabxenue Obecneuenne moTpeOuTeNeil TEIIOBOW YHEPTUHN TEIUIOBOM YHEPIrUEH,
TETJIOHOCHUTEJIEM, B TOM YHCIIE MOAAEPKAHUE MOITHOCTH
Cucrema COBOKYITHOCTh MCTOYHHKOB TEIUIOBOI SHEPTHH M TETTIONOTPEOISFOIINX
TETIOCHA0KEHHS

YCTAaHOBOK, TCXHOJIOTHYECKH COCANMHCHHBIX TCIIJIOBBIMU CECTAMUA

HcTounuk TemmoBoi
SHEPTUU

yCTpOI;'ICTBO, npeaHa3sHAa4YCHHOC IJIs ITPOU3BOACTBA TEIIOBOH SHEpIrun

TemnoBas ceTn

COBOKYITHOCTh YCTPOMCTB (BKJIIOYAsl IIEHTPAJIbHBIE TEIUIOBBIC MYHKTHI,
HAaCOCHBIC CTaHIMHU), MPEIHA3HAYCHHBIX JUIA T[epeJadyd TEeIIOBOU
SHEPIrUM, TEIJIOHOCUTENSl OT MCTOYHUKOB TEIJIOBOM SHEPruM 10

TeHJ'IOHOTpe6J'I$II-OH_II/IX YCTAaHOBOK

TeroBast MOIITHOCTb
(manee - MOLTHOCTH)

KonnuecTBo TenaoBoit 3HEpruu, KOTOPOE MOXKET OBITH IPOU3BEJIEHO U

(I/IJ'II/I) NepeAaHo 1O TCIJIOBBIM CCTAM 34 CAMHUIY BPEMCHU

TennoBas Harpy3ka

KommuecTBo TemioBoi OQHCPI'ur, KOTOPOC MOXKET OBITH IIPpHUHATO

OTpeOUTENIEM TEIJIOBOM SHEPTUH 32 €IMHUILY BpEMEHU

[ToTpeburens TemIoBoi

SHEpTruH (nanee

JIuuo, npuoOpeTaroiiee TEIIOBYIO SHEPrUI0 (MOIIHOCTB),

TCINIOHOCUTCIIb IJIA UCIIOJIb30BAHUA HA NPUHALJICKAIIUX EMY Ha IIPaBe

OTpeOuTeNh)
COOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBAHUU TEIIONOTPEOISIOMINX
YCTaHOBKaxX JHOO MJii OKa3aHWsd KOMMYHAJIbHBIX YCIYI B YacTH
rOpsiYero BOJOCHA0XKEHUS U OTOIUJICHUS
Tennonorpedasromas Y CTpoiCTBO, IPEAHA3HAYEHHOE JIS1 UCIIOJIB30BAHUS TEINIOBOW HEPIHH,
YCTaHOBKa .
TETUIOHOCUTEJNS [T HY XK1 HOTPEeOUTENS TEIUIOBON SHEPTUU
Tennocnabxaromas Opranuzanys, OCYLIECTBISIOMIAs NPOAAXKY MNOTpeOUTENnsIM U (WUJIN)
OpraHu3arus
TETIOCHAOKAIOIINM OpraHM3aIusIM IIPOU3BEIEHHBIX WIN
NPUOOPETEHHBIX TEMJIOBOM SHEPruM (MOIIHOCTH), TEIUIOHOCUTENS U
BJIAJICIOIIAs Ha MIpaBe COOCTBEHHOCTH MJIM MHOM 3aKOHHOM OCHOBAHUU
HMCTOYHUKAMHU TEIUIOBOM HEPTUU U (WJIN) TETUIOBBIMU CETSMU B CUCTEME
TETIOCHA0XKEH U, IIOCPECTBOM KOTOpOMH OCYILIECTBIISAETCS
TEIJIOCHAOKeHHEe  MOTpeOuTeNell  TemIoBOM  SHepruM  (JaHHOE
MOJIOKEHHE TPHUMEHSIETCS K PEryIMpOBAaHUIO CXOJHBIX OTHOIIEHUH C
y4acTueM MHAMBUAYaAJIbHBIX MIPeANpUHUMATENEH )
TennocereBas Opranuzanys, okasblBarollas YCIYI'M 10 IEpefadye TEIIOBOM 3HEPIUH
OpraHu3aIus

(,[[aHHOC MOJIOKCHUEC TPUMCHACTCA K PCryJIMPOBAHUIO CXOJHBIX




TepMuHbI

OmnpenesieHus

OTHOIIECHUH C YJaCTHUEM MHIUBUAYAIBbHBIX NIPEATNIPUHUMATEIIEH )

30Ha IeUCTBUS
CHUCTEMBI
TEILUIOCHAOXKEHUS

Tepputopusi TOpoJACKOro OKpyra WJIM €€ 4YacTb, TPaHMIIBI KOTOPOM
yCTaHABIMBAIOTCA M0 HauOoJiee YJAJICHHBIM TOYKaM MOJKIIOUYCHUS

HOTpe6HTeJI€I>'I K TCIIJIOBBIM CCTAM, BXOOAIIUM B CUCTCMY

TEILUIOCHAOXKEHUS

30Ha IEUCTBUS
HUCTOYHUKA TEIUIOBOM
SHEPTUU

Tepputopusi TOpoJACKOro OKpyra WJIM €€ 4YacTb, TPaHMIIBI KOTOPOM

YCTAaHABJIMUBAKOTCA 3aKPbITBIMHA CCKOMOHUPYHOIINMHA 3aJBHXKKaMH

TEIIOBOM CETH CHCTEMBI TEIIOCHAOKEHMS

YcraHoBiaeHHas
MOIIHOCTh UCTOYHHKA
TEIUIOBOM HEPTUU

CyMMa HOMHHAJIBHBIX TEMJIOBBIX MOIIHOCTEH BCEro MPUHSATOrO MO aKTy
BBOJIa B DKCIUTyaTaIli0 000pyA0BaHus, TPEeIHA3HAYCHHOTO IS OTIyCKa
TEIJIOBOM IHEPTrUu MOTPeOUTENsiM Ha COOCTBEHHBIE M XO3SHCTBEHHBIC

HYXbI

Pacnonaraemas
MOIITHOCTb MCTOYHUKA
TEIUIOBOM HEPTUU

Benuuuna, paBHas yCTaHOBJIEHHONW MOUIHOCTH MCTOYHHKA TEIJIOBOM
SHEPTrUU 3a BBIYETOM OOBEMOB MOIIHOCTH, HE peaJu3yeMoi o
TEXHUYECKUM MPUYHUHAM, B TOM YHUCJIE TIO MPUYNHE CHIKEHUSI TETUIOBOM
MOILIHOCTH 000PYAOBaHUS B Pe3yJbTaTe KCILIyaTalluy Ha MPOJIEHHOM
TEXHUUYECKOM pecypce (CHHKEHHE MapaMeTpoB Iapa Iepen TypOMHOMH,

OTCYTCTBHUC PCUHUPKYIIANIMU B ITMKOBBIX BO,I[OFpGﬁHbIX KoTJIoarperarax u

zp.)

MOomHOCTE HCTOYHUKA
TEIUIOBOM HEPTUU
HETTO

Bennuuua, paBHas pacnosiaraéMoil MOIIHOCTH HMCTOYHHKA TEIUIOBOM
SHEPrMM 3a BHIYETOM TEMJIOBOM HArpy3ku Ha COOCTBEHHbIE U

XO03S1ICTBEHHBIE HYX/bI

KomOunupoBanHas
BbIpabOTKa
JIEKTPUYECKON U
TEIUIOBOM HEPTUU

Pexxum paboThl TEMIOAJIEKTPOCTAHIINN, TPU KOTOPOM IPOU3BOJICTBO
3JIEKTPUYECKON SHEPTrUH HEMOCPEACTBEHHO CBSA3aHO C OJJHOBPEMEHHBIM

MIPpONU3BOJACTBOM TEIJIOBOH SHEpPIrUun

TemmocereBbie OOBEKTHI

OOBbeKThl, BXOASIIME B COCTaB TEIUIOBOM CEeTH U OOECTeunBarolne
nepenadyy TEIUIOBOW HSHEPTHMM OT HMCTOYHHMKA TEIUIOBOM SHEPruu Ji0

TEIUIONOTPEOIIAIONINX YCTAHOBOK TOTPEOUTENEH TEIIOBON SHEPTUU

PacuyeTHEBII Dj1EMEHT
TEPPUTOPHUATIBHOTO
NEeJIEHUS

Tepputopusi TOPOACKOrO0 OKpyra WJIM €€ 4acTb, IPUHATAS I LEJer
pa3pabOTKM CXEMBbI TEIUIOCHA0XEHWS B HEW3MEHSEMBIX TpaHHWIlaXx Ha

BECh CPOK )IGfICTBI/ISI CXEMBI TCINTIOCHA0KEHHUS




NEPEYEHDb NPUHATHIX OBO3HAYEHUMN

z

Coxkpaienue IHosicHenue

n/n

1 BMK biiouHo-MonyNnBHAS KOTENbHAS

2 BITY BoponoaroroBurenbHas ycTaHOBKa

3 I'BC T'opsiuee BomocHaOKEHME

4 ETO Enunas TemrocHaOkarommass opraHu3aris

5 3ATO 3aKphITOC TEPPUTOPUATHLHOE 00pa30BaHUE

6 4181 HNHBecTHLIMOHHAS ITporpaMma

7 NTII WNHnuBHuTyaibHBIN TEIUIOBOM IIYHKT

8 MK, KM MyHununanbHas KOTeNnbHas

9 MVII MyHununanbHOe yHUTAPHOE IPEAIPUITHE

10 HBB Heo0Oxomumast BasmoBast BRIpy4Ka

11 HAC Hanor Ha 100aBJICHHYI0 CTOMMOCTb

12 HH3T HecHmxaeMblif HOpMaTHBHBIN 3amac TOIUIMBA
13 HC HacocHnas crannms

14 HTJ HopMmaTtuBHas TexHUYecKast JOKYMEHTAIINS

15 HO3T HopmaTuBHBIM 3KCILTyaTallMOHHBIM 3allac OCHOBHOI'O WJIM PE3EPBHOIO BUJIOB

TOTLTHBA

16 OB OTOIUICHNUE U BEHTWISALIUS

17 OH3T OOmuii HOpMaTUBHEIH 3aIac TOIIMBA

18 [P [IpoexTHBIE 1 U3BICKATETHCKHE PAOOTHI

19 I[THC [ToBBICHTENEHO-HACOCHAS CTAHIIHA

20 III1 PO [TocranoBnenue IlpaBurenscrBa Poccuiickoit ®eaeparyu
21 [Ty [Tenomonuyperan

22 CMP CTpouTenbHO-MOHTaXKHBIE PA0OTHI

23 CUT Cucrema EeHTPATU30BAHHOTO TEIJIOCHAOKEHUS
24 o TenoBast aneprus

25 XBO XHUMBOJIOOYHNCTKA

26 XBII XHUMBOIOIIOITOTOBKA

27 IITII IleHTpanbHbINA TEIIOBOM ITYHKT

28 5M DneKTpoHHast MOJIeIh CHCTEMBI TeTUTOCHA0XKEeHus T. | 'aTunHa




ITTABA 3. 9JIEKTPOHHASA MOJIEJIb CUCTEMbI TEIIVIOCHABXEHUSA
HOCEJIEHUA

DNeKTpOHHAass MOJENb CHUCTEMbI TeriocHaOxeHus BbinosHeHa B [MIC Zulu 8.0
(pazpabdotunk OOO «Ilomutepm», CII0).

Bce runpaBianueckue pacueTbl, NPHUBEACHHbIE B JaHHOM paboTe, cIelaHbl B
AIEKTPOHHOU MOJIEIIH.

JUis  nanpHEHIIero MCHOJb30BaHUS DJIEKTPOHHOM MOJENH, TertocHa0XKarolue
OpraHu3aluu JOKHBI OBITH 00eCIeYeHbl JaHHOW MTPOrPaMMON.

[Taker ZuluThermo mo3BossieT co3/1aTh PacUETHYI0 MAaTEMAaTUYECKYI0 MOJIETb CETH,
BBIIIOJTHUTh NACHOPTU3AllMI0 CETH, M Ha OCHOBE CO3JaHHOM MOJENM pelaTh
WH(OPMAIIMOHHBIE 337a4M, 33/1a4d TOTOJOTUYECKOTO aHalIn3a, W BBIMIOJIHATH pa3InYHbIC
TEIJIOTUIPABIINYECKHUE PACUETHI.

Pacuety mnoasiexaT TYNUKOBBIE M KOJBLEBBIE TEIJIOBbIE CETH, B TOM YHUCIE C
MOBBICUTEIBHBIMU ~ HACOCHBIMM  CTaHUUSMM M JIPOCCEJNHMPYIOIIUMH  YCTPOICTBaMH,
paboTarouiye OT OJTHOTO WIIH HECKOIbKUX UCTOYHUKOB.

[IporpamMmma mpenycMaTpuBaeT TEIUIOTUAPABINYECKUN pacueT ¢ MPUCOEIUHEHHEM K
CeTH WHJMBHUIYaJIbHBIX TEIJIOBbIX MYHKTOB (MTII) M wEHTpalbHBIX TEIUIOBBIX ITYHKTOB
(LITII) mo HECKONBbKUM J[ECSITKaM CXEMHBIX PEIICHWI, MPUMEHSEMBIX Ha TEPPUTOPUU
Poccun.

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

Pacuer TemnoBBIX MOTEph BeAeTcs JUOO MO HOPMATUBHBIM MOTEPsIM, JHOO IO
(haKkTHUYECKOMY COCTOSIHUIO U3O0JIALIHH.

Pacuerst ZuluThermo moryr pabotaTh Kak B TECHOW HMHTETpaluu C
reouHpopmalmonHoit cuctemoil (B Buae wmonyns pacumpenus ['MC), tak u B Buze
OTJCNIbHOM OHOIMOTEKH KOMIIOHEHTOB, KOTOpBIE MO3BOJSIOT BBIMOJIHATH pacueThl U3
IIPUJIOKEHUN MOJI30BATENIEH.

CocraB 3aj1au4:

- IlocTtpoeHue pacueTHON MOJEIHU TEINIOBOU CETH

- Tlacnoprtuzamus 0ObEKTOB CEeTH

- Hamazmounslil pacyeT TEniIoBOU CETH

- IloBepouHsblii pacyeT TEMIOBOW CETH



- KoHCTpyKTOpCKMH pacyer TeII0BOM CETH

- Pacuer Tpebyemoii TemnepaTypbl Ha HCTOUYHUKE
- Kommyranuonnsie 3a1a4n

- IlocTpoeHnue npe3oMeTpudecKoro rpapuka

- Pacuer HOpMaTUBHBIX NTOTEPH TEIUIA YEPE3 U3OJISALIUIO

1.1 TI'paduyeckoe mpeacTaBiieHHe OOBEKTOB CHCTEMbI TEIJIOCHAOKEHHS C
NPUBA3KOH K Tomorpaguyeckoid OCHOBE € MOJHBIM TONMOJOTHYECKHM ONMHCAHHEM

CBA3HOCTH 00HEKTOB

TemnoByo ceTh MOXHO H300pakaTh Ha KapTe, C MPUBSI3KOM K MECTHOCTH (IO
KOOpJMHATaM, C MPUBA3KON K OKPYKAIOIIUM OOBEKTaM), YTO MO3BOJUT B JAJIbHEUIIIEM He
TOJIbKO TPOBOJUTH TEIJIOTUIPABINYECKHE PACUEThl, HO M pellaTh IPYrue WHKCHEPHBIC
3aJla4yM, 3Has TOYHOE MECTOHAXOXKJIEHUE TEIUIOBBIX ceTell. [IpuMep n300pa>keHus TErIoBOn

CCTH Ha KapTeC C HpHBSISKOﬁ K MECTHOCTH IMOKa3aH Ha PUCYHKC HUIKC.

Pucynok 1.1 M300pakeHune TenjoBoii ceTH HA KapTe ¢ NPUBA3KO0il K MECTHOCTH

10



Zulu moxeT paboTaTh KaK B JIOKAJTLHOW CUCTEME KOOpAUHAT (TUTaH-CXeMa), TaK U B

OJIHOM 13 Teorpad@uyecKux MPOEKIIUM.

Cucrema nognepxkuBaeT 6osee 180 marymos, B Tom umcie [13-90, CK-42, CK-95
mo 'OCT P 51794-2001, WGS 84, WGS 72, Ilynkoso 42, NAD27, NAD8&3, EUREF §9.

Cnucok noJiiep>KuBaeMbIX JaTyMOB OyAET pacIIUPATHCS.

Cucrema npeajiaracTt Ha60p MpeaonpCaCICHHbIX CUCTCM KOOpAWHAT. KpOMe TOoro,
IMOJI30BATCJIb MOKCT 3a4aTb CBOKO CUCTCMY KOOPAHWHAT C MHANBHUAYAJIbHBIMHU IMapaMCTpaMU
A IIOAACPIKNBACMBIX CHUCTEMOM HpOCKHHﬁ. B YaCTHOCTH, 3Ta BO3MOXXHOCTH IIO3BOJIHT,
IIpU HU3BCCTHBLIX IIapaMCTpax (KJII-O‘{aX nepexoz[a), IMPUBA3BIBATE JAHHBIC, XPAaHAIIHUCCA B

MECTHOM CHCTEME KOOPIUHAT, K OJHOU U3 TII00AIBHBIX CUCTEM KOOPAUHAT.

JlaHHbIe, XpaHSIIUECs B pasHBIX CHUCTEMaX KOOPAMHAT, MOKHO OTOOpakaTh Ha
OJIHOH KapTe, B OJHOW u3 mpoekiuil. [Ipu aTrom nepecuer koopauHaT (eciau oH Tpedyercs)
U3 OJHOTO JaTymMa B JPYroil M W3 ONHOW MPOCKIMHA B APYTyH0 MPOU3BOIUTCA MpPU

OTOOpaKEHUU «HA JIETY».
JlaHHBIE MOXKHO MEPENPOCIUPOBATh U3 OJHON CHCTEMBI KOOPAUHAT B JPYTYIO.

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

BBHITIOJIHEHA B JIOKAIBHOM (MECTHOM) CHCTEME KOOPIUHAT.

1.2 TlacmopTu3anusi 00beKTOB CHCTEMbI TEILIOCHAOKEHU S

IIpu pabGoTe B reoMH(POPMAINIMOHHOW CHUCTEME CETh JIOCTATOYHO MPOCTO U OBICTPO
3aHOCUTCSI C TIOMOIIBIO MBIINIKA WM 1O KoopauHaTam. [Ipu sToM cpa3y dopmupyercs
pacdyeTHass Mozenb. llocime rpaduyeckoro M300paKEHHS CHUCTEMBI TEIIOCHAOKEHHS,
HE0OXOAMMO 3aJaTh pacyeTHBIC IMapaMeTpbl OOBEKTOB M BBIMTOJHUTH COOTBETCTBYIOIIHE

pacyerTsl.

TermoBast ceThb BKIIOYAaeT B ceOs CIEMYIONINE OCHOBHBIE OOBEKTHI: HMCTOYHUK,
y4acToK (TpyOOmpOBOIbI), MOTPEOUTEND U Y3JIbI: IIeHTpaidbHbie TeruioBbie MyHKTHI (LITTI),

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

Hcmounuk — 3T0 CUMBOJBHBIA OOBEKT TETIOBOW CETH, MOJACIHPYIOIIUN PEXUM

pabotel koTenbHOM unum TOLl. B maremarnueckoil MOJENM HUCTOYHUK MpPEACTaBISETCA
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CEeTEBBIM HACOCOM, CO3JAIOLIMM pPACIOJaraéMbli HANop, W IOANMTOYHBIM HACOCOM,
OTIpENIEIAIONIMM Hallop B 00paTHOM TpyOOIpoBoje. YCIIOBHOE 0003HaYeHHE HCTOYHHUKA B
3aBUCUMOCTH OT PEXKHMMa pabOThl MpeICTaBiIeHO Ha pucyHke. Ilpu paboTe HECKOIBKHX

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

L BEMKYEH
‘ OTHHYEH

Pucynok 1.2 Yci0BHOe H300pakeHre HCTOYHUKA

YuacTok
Yuacmok — 310 nuHelHbIN 00BEKT, HA KOTOPOM HE MEHSIOTCS:
—  JAMaMeTp TpyOOmpoBoaa;
—  THI IPOKJIAJIKH;
—  BUJ U3OJISLUY;
—  pacxof TEIJIOHOCHUTEJS.

JIByxTpyOHasi TeruioBas ceTh H300pa)kaeTCcs B OJHY JIMHHIO W MOXET, B
3aBUCHUMOCTH OT JKEJIaHUsS T0JIb30BaTelsl, COOTBETCTBOBaTh WJM HE COOTBETCTBOBATh

crangapTHOMY nM3o0paxenuro cetu o 'OCT 21-605-82.

Kak m000i1 00bEKT ceTH, Yy4acTOK MMEET pa3Hble peXUMbl PadOThI, HANPUMED,
«OTKITIOUEH TIONAIONIUI» WU  «OTKIIOYEH OOpaTHBIN»d, CM. PHUCYHOK «PexXuMbI
M300paKeHUsl y4acTKa» . DTU PEKUMBI MO3BOJISIOT CMOJIETUPOBATH MHOTOTPYOHBIE CXEMbI

TEIJIOBBLIX CETEMU.
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Pexm 1 - BrnioueHwl oda Tp-aa T - T

Pexum 2 . Beikntouerel oba Tp-ga T T

Pexum 3 OTxnioyeH obpaTHelil Tp-4 - T T

Pexum 4 OTxnioveH nogawwyuii Tp-a T T
Mone3osatensckoe uaobpaxenune cetn W3obpaxenue cetn no TOCTY 21-605-82

PI/IcyHOK 1.3 I/I306pa>lce1me HECKOJbKHX COCTOSIHMIA Y1aCTKOB, 3aJaBacMbIX

Pa3HBIMH pe:KUMaMU

Y3ea

¥3en — 310 cumBONBHBIA OOBEKT TEMJIOBOW ceTU. B TeminoBod ceTu y3namu
SBIISIIOTCS. BCE OOBEKTBI CETH, KpPOME HCTOYHHMKA, TNOTpeOUTeNnss U ydacTKoB. B
MaTEeMaTH4YEeCKOM MOJIENTM BHYTPEHHEE NpE/ICTaBlIeHUE OOBEKTOB (KpOME HCTOYHUKA,
norpeburens, mnepembluku, LTIl wu perynsTopoB) Moaenupyercss IByMs Y3JlaMu,

YCTAaHOBJICHHBIMH Ha IMIOJAIOIICM U O6paTHOM pr6onp0130):[ax.

VYcioBHOE 0003HAa4YEHHE Y3JIOBBIX OOBEKTOB B 3aBHCHUMOCTH OT pEXHMa padOThI

IpeAcTaBjIeHbI Ha pucyHke 1.4.

Tennosad KaMepsa

@® paseeTBneHwe

» cMeHa OuameTpa

PucyHnok 1.4 Ycijio0BHOe H300pakeHne y3J10BbIX 00bEKTOB

[IpocThIM y3710M B MOJENM CUMUTAETCS JIOOOW y3€J, UYbH CBOMCTBA CIELIMAIBHO HE
OroBOpeHbI. [IpoCcTOil y3ei CIyKUT TOJIBKO JJIsI COEAUHEHUS YYAaCTKOB. TaKUMM y3JIaMu 1S
MOJIETN SIBJIAIOTCS TEIUIOBBIE KaMepbl, OTBETBJICHHS, CMEHBl JHMAMETPOB, CMEHa THIA

IMPOKIIaAKK UJIN THUIIA U30JIA0WU U T. 1.
HeHTpaJIBHble TENJOBbIC ITYHKTBI

Henmpanonuviit. mennoeou nynkm (LTII) — 510 y3ed AONOJHUTEIHLHOIO
peryaupoBaHuss M paclpelerceHus TeIwloBoM dHepruu. Hamnmuwme Takoro ysna
MO/Apa3yMeBaeT, 4YTO 33 HUM HAaxOIWUTCS TYIUKOBAas CE€Th, C WHAUBUAYAIbHBIMU
norpedutensimMu. B I[TII MokeT BXOAWUTH TOJBKO OAMH yYacTOK M TOJBKO OJWH Y4aCTOK

MOXET BBIXOJIUTh. I[lpuueM BXOASUIMN Y4YaCTOK HIET CO CTOPOHBl MAarucTpai, a

13



BBIXOJSIIMNA y4acTOK BEAET K KOHEYHbIM HoTpedurensiM. Buyrpennsas koaupoBka L[TII
3aBUCUT OT €ro CXEMbl NMPUCOECAUHEHUS K TEIUIOBOM CeTH. DTO MOXET ObITh I'PYHIOBOMN
AJIEBAaTOpP, TPYNIIOBOM HACOC CMELIEHWs, HE3aBUCUMOE IOAKIIOYEHHE TPYIIIbI
noTpebuteneit, Ooinepsl Ha ['BC wm T.n. Ha pmanHBIi MOMEHT B paclopsHKEHUH

nosib3oBarens 28 cxeM npucoeaunenus LTI

-

i

Marnctpane
r
r
r
r

o

Pucynok 1.5 H3o0paxenue I{TII

BenoMmorareJbHbIM yYACTOK

Bcnomozamenwvuviit yuacmoxk — yKasblBaeT Haudajgo TpPyOOIPOBOJOB TOPSYETO
BOJIOCHAOXKEHUSI TIpU 4eThIpeXTpyOHOU TeruioBoi cetu mocne LTI, Dto wHeGombimon
Y4acTOK 3aKaHYMBAETCA MPOCTBIM Y3JIOM, K KOTOPOMY MOJIKJIIOYAeTCsl TpyOOompoBos
ropsiYero BOJOCHAOKEHMs, Kak Toka3zaHo Ha pucyHke «llogkmioueHue TpyOonpoBoia

I'BC».

BcnomorarensHbIA
y4acTok ana LTN

/
uTn — “e

Pucynok 1.6 Iloakiarouenne Tpyoonposoaa I'BC
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IHoTpedurenn

Ilompeoumens — >TO KOHEYHBIM OOBEKT y4yacTKa, B KOTOPBIM BXOJWUT OJHH
MOJAIONIUN U BBIXOJUT OJUH OOpaTHBIM TpyOoIpoBoa TermioBoi cetu. llon morpedurenem

ITOHUMAaeTCs aOOHEHTCKUM BBOJ B 31aHHUC.

VYcnoBHoe 0003HaueHHE NOTPEOUTENsE B 3aBUCHUMOCTH OT peXuma padoTh

IMpCaACTaBJICHO HAa PUCYHKC HUIKC.

. BEMHOYEH
. OTENHY2H

Pucynok 1.7 YciaoBHOe u300pakeHne NOTPeOUTE A

[loTpebuTenb TENIOBON 3HEPIHM XapaKTEPU3YeTCS PAcUETHBIMH Harpy3kaMu Ha
CUCTEMY OTOIUICHHs, CHUCTEMY BEHTWISLUU M CHUCTEMY TOpSYEro BOJOCHAOXKEHUS U
pacueTHbIMHU TEMIEPATypaMH Ha BXOJI€, BBIXOJI€ MOTPEOUTENS], M pacCU€THOM TeMnepaTypoin

BHYTPEHHET0 BO3]1yXa.

B onHonMMHENHHOM MIpeaCcTaBIEHUN MOTPEOUTETh — ITO Y3JIOBOM JIEMEHT, KOTOPBIM

MOJKET OBITH CBA3aH TOJILKO C OJHUM Y4YaCTKOM.

BHyTpeHHsISI KOIUpOBKA MOTPEOUTENST CYIIECTBEHHO 3aBUCHUT OT €ro CXEMBI
MPUCOCANHEHUSI K TeruioBoi ceTh. CXemMbl MOTYT OBITH 3J€BATOPHBIE, C HACOCHBIM
CMENICHUEM, C HE3aBUCHUMBIM IPUCOCIUHEHUEM, C OTKPBITBIM WIU 3aKPBITBIM OTOOPOM
Bojbl Ha ['BC, ¢ perynsitopamu TemmepaTypsl, OTOIUIEHMA, pacxoaa U T.A. Ha maHHbIN

MOMEHT B pacCHOpsDKEHUU ToJib3oBaTenst 31 cxema npucoeuHeHus: OTpeOuTeNeH.

Ecnu B 37aHMM HECKOJIBKO Y3JI0B BBOZA, TO OOBEKTOM «IIOTPEOUTENBY» MOMKHO
omucath KaxAbld BBOJA. B Toxke Bpemsi Kak OJUH MOTPEOUTENbh MOKHO OMUCATh IEJIbIN

KBapTaJ WU 3aBOJI, 33/1aB JIJIsl TAKOTO MOTpeduTemnst 0000IEHHBIC TEIJIOBIC HATPY3KH.

O000meHHbI MOTPEOUTE b

Ob006wennvlii.  nompedumenv — CUMBOJIBHBIA OOBEKT TEIUJIOBOW  CETH,
XapaKTePU3YIOIIUNCA  MOTPEOSIEMbIM  PAaCXOJOM  CETeBOW  BOJBI WM  3aJaHHBIM
COTPOTHBIICHHEM. TakuM TMOTPEeOUTENEeM MOXHO MOJCINPOBAaTh, HAMPUMEpP, OOIIYIO

Harpy3Ky KBapTaia.
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YcnoBHoe 00603HaUeHHE OOOOIIEHHOTO MOTPEOUTENS B 3aBUCHMOCTH OT PEXHUMA

paboThI MPEACTABICHO HA PUCYHKE HUXKE.

BKNHO4YeH
OTKNTHOYeH

Pucynok 1.8 M3o0paxeHue 00001IEHHOT0 MOTPeOUTEIIS

Takoil 00BEKT yAOOHO HCIIONB30BaTh, KOIJA BO3HHMKAET HEOOXOAMMOCTH
paccuMTaTh THIPABIMKY ceTh 0e3 MH(POpMallMh O TEIUIOBBIX HArpy3kax M KOHKPETHBIX
cxemax TMpHUCOEAMHEHUs ToTpeduTene K TeruioBod cetu. Hampumep, mpu pacuere
MarucTpaibHBIX ceTel MH(OpPMAIMK O KBAPTAIbHBIX CETSIX MOXKET HE OBbITh, a JUISl OIEHKU
NOTEeph HANopa B MAarucTpaliix JOCTATOYHO 3aJaTh OOOOILEHHBIE PACXOIbl B TOYKaX

IMPHUCOCINHCHHUA KBApPTAJIOB K MaFHCTpaHBHOﬁ CCTH.

B opHOnmuHeWHOM U300pakeHMHM HE TpeOyeTcs NOAKIIYaTh OO00OIIEeHHBIN
OTPEOUTENh Ha OTACIIBHOM OTBOJISIIEM YJYacTKe, KaK B clydae MpocToro norpedurens. To
€CTh B 3TOT y3€J1 MOXKET BXOJWTHh W/WIIM BBIXOJHUTH JI000€ KOJIMYECTBO YYaCTKOB. DTO

IIO3BOJIACT 6BICTpO u YI[O6HO, C MUHUMAJIBHBIM KOJIMYCCTBOM HMCXOAHBIX JaHHBIX.

l
s ~ > —— ¢

McTOYMHHK 06 0GLWEeHHbIe NOTpesUTENH

Pucynoxk 1.9 BapuaHTbI BK/IIOYeHHE 00001IEHHBIX OTPeduTe e

3aaBuiKKa

3aosurxcka — OSTO CUMBOJBHBIH OOBEKT TEIUIOBOM CETH, SIBIISIOIIMICS
OTCEKAIOLIUM YCTPOMCTBOM. 3a/IBH)KKa KPOME JIBYX PEXHMMOB paOOThI (OTKPBITA, 3aKphITA),
MOKET HaXOJUTHCSA B MPOMEXKYTOUHOM COCTOSIHUH, KOTOPOE OMNpENEeNsieTcsl CTENeHblo e
3aKkpbITH. [IpoMEXyTOUHOE COCTOSTHME 3aJBUKKHU JOJKHO ONPENEIATCS NpU €€ peKnMe

paloTHI.
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‘ <| OTKPBITA

N 3aKpbITa

Pucynok 1.10 Yci10BHOe H300pakeHune 3aABUKKHA

VYcnoBHOE 0003HaUYEHUE 3aMIOPHO-PETYIUPYIOIIETO YCTPOMCTBA B 3aBUCHUMOCTH OT

pexuma paboThI:

3aBUKKAa B OJHOJMHENHOM H300pa)K€HUU MPEJCTABISIETCS OJHUM Y3JIOM, HO BO
BHYTPCHHEM IIPEACTABICHUU B 3aBUCHUMOCTH OT 3aJaHHBIX I1aPAMETPOB B CEMaHTUYECKOU

0a3e TaHHBIX, MOKET OBITh YCTAHOBJIEHA HA 00OMX TPYOOIIPOBOIAX.

XX X

Pucynok 1.11 OxHoJiMHeliHOe M BHYTPEeHHee NpPeACTABJICHUE 3aIBHKKHU

IepeMmbIuka

ITepeMbIuka — 3TO CHMBOJIBHBIH OOBEKT TEINIOBOM CETH, MOJCIUPYIONINNA y4aCTOK

MEXy MOJAIOIINM B 00paTHBIM TPYOOIIPOBOAAMHU.

YcnoBHOe 0003HauYe€HHE TIEPEMBIYKH B 3aBUCHUMOCTH OT peXuMa pabOThI

NPEJICTaBJICHO HA PUCYHKE HUXKE.

OTKEPBITA

3daKpbIT4d

Pucynok 1.12 Yci10BHOe NIpeACTaBJIeHHE NTEPEeMbIYKH

[Iepempiuka MO3BOJSET CMOAEIMPOBATH YYaCTOK, COCAWHSIOIIMN MMOJAIOIINN U
oOpaTHbIA TpyOONpOBOMBl. B A3TOT y3en MOXET BXOAUTh W/WMIW BBIXOAHUTH JHO00E

KOJINYCCTBO YUACTKOB.
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Pucynok 1.13 Ilepembruka

Tak kak mepemMbIuka B OJHOJIUHEHHOM U300pakeHUU MpPE/ICTaBICHA Y3JIOM, TO IS
MOJICIIUPOBAHMS COCIUHCHHUS MEXAY IMOJAIOMUM TPyOOIPOBOJIOM OJHOTO Yy4YacTKa H
o0OpaTHBIM  TPYOONPOBOJOM JPYTOro ydacTKa OJHOTO D3JEMEHTA  «IIEPEMBIUKa
HenocTaTouHo. [ToHamo0sTCs elle 1Ba y4acTKa: OJUH TOJBKO MOJAIONTUHN, TIPYroi - TOJBKO

00paTHBIH.

Pucynok 1.14 CoenqrHeHre MexkaAy MOJAKIUM TPYOOIPOBOAOM OJHOI0 YYACTKA U

00paTHBIM TPYOONIPOBOIOM JAPYIOro y4acTKa

HacocHasl crannus

Hacocnaa cmanyus — CUMBOJIBHBIA 0OOBEKT TEIUIOBON CETH, XapaKTEPU3YIOLTUICS

3a/laHHbIM HAIlOPOM WJIM HallOPHO-PACXOAHON XapaKTepUCTUKON YCTAHOBIEHHOTO HAacOcCa.

Hacocnast ctaniust B 0JTHOJIMHEHHOM HM300pa’KEHUU MPECTABISIETCS OJTHUM Y3JIOM.
B 3aBucuMOCTH OT TaOJUYHBIX MMAPaMETPOB ITOTO y3JIa HACOC MOXKET OBITh YCTAHOBJICH HA
MO/IAFOIIEM HJIM OOpaTHOM TPYOOIpoBO/E, TMOO0 Ha 000UX TPYyOOIPOBOAAX OJHOBPEMEHHO.
Jlnst 3amaHvs HampaBlIGHWs JACHCTBUS Hacoca B OTOT y3€d TOJBKO OJWH Y4acTOK

00s3aTeILHO AOJIKCH BXOAWUTH U TOJBKO OAWH Y4aCTOK JOJIKEH BBIXOJIUTD.
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Pucynok 1.15 HacocHasi cranuus

Hacoc MokHO MozieanpoBaTh AByMs clioco0aMu: MO0 KakK WeanbHOE YCTPOMCTBO,
KOTOpOE U3MEHSET JaBJleHHEe B TPyOONpoOBOAE HAa 3aJaHHYIO BEIMYMHY, JHOO Kak
YCTPOICTBO, padoTaroliee € Y4YETOM pEaJbHOM HAIlOPHO-PACXOJAHOM XapaKTEPUCTUKU

KOHKPCTHOTI'O HAacoca.

B nepBom ciyyae npocTo 3afaeTcsl 3Hau€HUE Haropa Hacoca Ha MOJAOIIEM W/WIIH
oOpatHOM TpyOompoBoje. Ecnu 3HaueHne Hamopa Ha OJHOM U3 TPYOOINPOBOJIOB PaBHO
HYJII0, TO HAcoc Ha 3TOM TpyOompoBoae oTcyrcTByeT. Ecnm 3HadeHwe Hamopa

OTPHUIIATENIFHO, TO 3TO O3HAYaeT, YTO HAcoC paboTaeT HABCTPEYy BXOAANIEMY B HETO

YUYacTKY.
H=10m H=-10n
H=—10n H=10mn
5G'I 0]
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Pucynok 1.16 IIbe3omeTpuyeckue rpagpuxku

Ha pucynke 1.16 BuaHO, Kak pazIuyHble HANpaBlICHUS YYAcCTKOB, BXOISIIMX U
BBIXOJAIIMX M3 HACOCA B COYETAHMM C PA3HBIMU 3HAKAMM HAIoOpa, BIMSIOT HAa PE3yJbTAT

pacuera, 0OTOOpa)KEHHBIN Ha Mbe30METPUUECKUX rpaduKax.

Korna 3a71aC€TCA TOJIBKO 3HAYCHHUC HAIlOpa Ha HACOCE, OHO OCTACTCA HCU3MCHHLIM

HC 3aBUCUMO OT INPOXOAAIICTO UCPE3 HACOC pacxoaa.

Ecnu monenupoBaTh paboty Hacoca ¢ yuetoM ero QH xapakTepucTuku, To clieayer

3aJ]aTh PacxXo/ibl ¥ HAMOpHl Ha rpaHuIax pabodeit 30HbI Hacoca.
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Pucynok 1.17 HamopHo-pacxoaHasi XapaKTepUCTHKA HACOCA

[lo 3amaHHBIM JBYM TOYKaM ompenaensercs mnapadona ¢ MakCUMyMOM Ha OCH
JABJICHUM, MO KOTOPOM pacyer W OyJeT ONpeieNiaTh Halop Hacoca B 3aBHCHUMOCTH OT
pacxona. Ciaeayer OTMETUTh, UYTO XapaKTEpUCTHUKA, 3aJaBaeMasl TaKUM 00pa3oM, MOXKET
OTIIMYATHCSI OT peaNbHOW XapaKTePUCTHUKU Hacoca, HO B Mpejenax padoueit obmactu obe
XapaKTePUCTUKU TMPAKTHUECKH COBMAAaroT. JIJisl omucaHus HECKOJIbKHX MapaijieIbHO
paboTaronmx HAcOCOB JIOCTAaTOYHO 3aJaTh WX KOJMYECTBO, U PE3YJIbTUPYIOIIAs

XapaKTCPUCTHUKA 6y11eT OIIpCACiICHA IIpHU paCuYCTC aBTOMATHYCCKHU.

Tak kak Hanmopkl Ha TpaHULAX pabouel 00JacTu Hacoca OepyTes U3 CIPABOYHUKA U
BCETJa TOJIOKUTENBHBI, TO HAIlPaBJICHUE NEHCTBUS TaKOrO Hacoca OyIeT OMpeaemsThCs

TOJIBKO HAlpaBJICHUEM BXOIAIICTO B Y3€JI ydacCTKa.

JApoccennpyromme ycTpoicTaa

Hpoccenupyromye ycTpocTBA B OJAHOJMHEWHOM TMPEJCTABICHUM SBISIOTCS
y3J1laM{, HO BO BHYTPEHHEH KOJUPOBKE — 3TO JIOMOJHUTENIbHbIE YYAaCTKU C MOCTOSIHHBIM
WIK TIEPEeMEHHBIM CONPOTHUBJICHHEM. B npoccenupyromuii y3en o00s3aTeIbHO JOKEH

BXOAUTH TOJBKO OAWH YHAaCTOK, U TOJIBKO OAWH Y4aCTOK M3 Yy3Jia DOJI’KCH BBIXOAHWTD.
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Pucynok 1.18 Ipocceupyrommue ycTpoucTBa

JApoccenbHasi maioa

Jlpoccenvnan  waiba — OTO CUMBOJBHBIH  OOBEKT  TEIJIOBOM  CETH,
XapakTepu3yeMbli (PUKCUPOBAHHBIM COMPOTUBJICHUEM, 3aBUCAIIUM OT JHaMeTpa IIaiObl.
HpoccenbHasi mailba mMMeeT [Ba peXuMa pabOThI: BhIUMCISEMas W yCTaHABIMBaeMas.
YcranaBnuBaemas maiba — 3TO HEPEryJaupyeMoe CONMPOTUBICHHUE, TO BETMYMHA TACUMOI0

11ait0oil Harmopa 3aBUCUT OT KBaJIpaTa, MPOXOSIIETo uepe3 1aidy pacxo/a.

BeivMcnAsman wanba

{ } YeTaHapnueaeMan wWaiba

Pucynox 1.19 Ycii0BHOe npeacTaB/ieHre mMaiodbl

Ha pucynke BHIHO, Kak MEHSIOTCS IOTEpU Ha Iuaiide, yCTaHOBIEHHOW Ha

THI0/1al0IIeM TPpYOOITpOBOIEe, IPH YBEINYEHHH Pacxo/ia 4epe3 Hee B J1Ba pasa.
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PucyHnok 1.20 XapakTepuCcTHKH APOCCeTbHBIX IIAH0

Peryasitop naBJjieHust

Pezynamop oOaenenus - yCTpOMCTBO C TMEPEMEHHBIM COMPOTUBIECHUEM, KOTOPOE
MO3BOJISIET TOAJEPKUBATh 3aJaHHOE [aBJIEHUE B TPYyOOIPOBOJE B OMNPEIEICHHOM
Tuana3oHe M3MEHEHHUs pacxoja. PerymsaTop AaBieHHS MOXKET yCTaHaBIMBAaThCA Kak Ha

MO/IAIOIIEM, TaK U Ha 0OpaTHOM TPyOOIIPOBOIE.
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Pucynok 1.21 Peryasitop naBJjieHust

Ha pucynke 1.21 moka3aHo, 4To HpHW yBEJIWYEHUH B JBa pa3za pacxoia dYepe3
PETyJSITOp, YCTAaHOBJICHHBIA B 0OpaTHOM TPyOOIPOBOJIE, JABJICHHUE B PETYIHPYEMOM Y3Iie

OCTacTCA IIOCTOAHHBIM.

BennurHa CONpOTHBIIEHMS pEryjsaTOpa MOXKET H3MEHATHCS B Ipefenax oT
OECKOHEYHOCTH 10 COMPOTHBIICHHSI TOJHOCTBHIO OTKpPBITOrO perynaropa. Eciam ycnoBus
paloTHI CETH 3aCTABISIOT PETYISATOP MOTHOCTHIO OTKPBITHCS, TO OH HAUMHAET paboTaTh Kak

HEpETryJIUPYEMBIN APOCCENUPYIOIIUN Y3€El.
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Peryasitop pacnojiaraeMoro Hamopa

Pezyﬂ;lmop pacnonrazaemozo nanopa — 3TO CHMBOJIBHBIH OOBEKT TEIJIOBOU CCTH,

NOJIIEPKUBAIOIIMN 3a/IaHHBIN pacIioyiaraeMblil Harop mnocie ceosl.

PaGora perymsaTopa pacrmosiaraeMoro Hamopa aHajJoruyHa paboTe peryisropa
JABJIEHMSI, TOJIBKO B 3TOM Cllydae PETYJSTOp CTapaeTcs JAepKaTh IMOCTOSHHOW 3aJJaHHYIO

BCIIMYNHY pacCIIojlaracMoro Halropa.

E perynaTop pacnonaraeMoro Hanopa Ha nogatoliem TpyGonpoeoe

E PErynaTop pacnonaraemoro Hanopa Ha oGpaTHoMm TpyGonpoBsoge

Pucynok 1.22 Y cji0BHOe npeAcTaBJ/IeHHEe PeryJasiTOpoOB HANoOpa

Peryasitop pacxona

Pezynamop pacxoda — ITO CUMBOJIBHBIA  OOBEKT  TEIJIOBOM  CETH,

HOII,Z[ep)KI/IBaI-OHII/Iﬁ 3aJJaHHBIM IT10JIb30BATCJICM PACXO TCINIOHOCUTCIIA.

PerynsTop MOXHO yCTaHaBIMBaThb KakK Ha I[OJAIOIIEM, TaKk M Ha OOpaTHOM
TpybompoBozne. K pabore perymaropa pacxoiga MOXKHO OTHECTH BCE CKa3aHHOE IIPO

peryJsaTopsl JaBICHHUS.

ﬁ perynaTtop pacxoga Ha nogatowiem Tpybonposoge

ﬁ perynatop pacxoaa Ha obpaTHoM TpyGonposoae
Pucynok 1.23 Ycj10BHOe npeCTABJ/IEHHE PEryJATOPOB pacxoaa

B cymectByromux 6a3zax nanHbix «ZULU» mnpegycMmarpuBaroTcs cCTaHAApTHBIE

XaApaKTCPUCTHUKU 110 ITPUBCACHHBIM BBIIIC TUIIAM 00BEKTOB CUCTEMBI TEIIJIOCHAOKEHMS.

CoctaB uHQOpMAIMU MO KaXJOMYy TUNY OOBEKTOB HOCUT Kak MH(OPMATHBHBIN
Xapakrep (Hampumep: Uil UCTOYHUKOB - HAaMMEHOBAHUE MPEANpPUATHS, HAUMEHOBAHME
UCTOYHHMKA, JJIs1 TOTpeduTeNel - aapec y3ina BBOJa, HAMMEHOBAHUE y3ja BBOAA U T.J.), TaK
¥ HEOOXOAMMBIH 1715 QYHKIIMOHUPOBAHUS PacueTHON MOJEH (HallpuMep: U HCTOYHUKOB
- reoJIe3n4ecKasl OTMETKa, pacueTHasi TEMIIepaTypa B MOJAI0LIEM TpyOOIpoBOe, pacueTHasl

Temreparypa XoiogHo Boabl). IlomHoTa 3amonHeHuss 0a3bl JAaHHBIX [0 MapameTpam
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3aBUCHUT OT HAJIMWYUA UCXOAHBIX HJAHHBIX, IPCIOCTAaBJICHHBIX 3aKa3unuKkoM H OIMPOIICHHBIMHA

CY6I>CKTaMI/I CHCTEMBI TCINIOCHAOKEHHUS HACEJICHHOT'O ITYHKTA.

[Ipu >xenaHuu MoOJIb30BaTENs, B CYIIECTBYIOIIUE 0a3bl NAHHBIX MO OOBEKTAM CETH

MOKHO I[O6aBI/ITI) JOITOJIHUTCIIBHBIC ITOJIA.

1.3 IlacnmopTu3auusi W ONHCAHUE PACYETHHIX €IUHHMI TEPPHUTOPHATHLHOTO
JeJIeHN s, BKJII0Yas aAMHHUCTPATHBHOE
ONEeKTpOHHAs MOJENb MO3BOJIAET HAIVISIAHO HAa TONOOCHOBE CEIBCKOTO IOCEJICHUS
pasrpaHUuuTh W NACHOPTU3MPOBATh €IWHUIBI TEPPUTOPUAIBHOIO JENEHMs. TakuMu
rPaHULAMU TEPPUTOPUAIIBHOTO JEIEHUS MOTYT SBJISITHCS:
® KaJacTpOBbIE KBapTaJbl;
® TEIUIOCETEBHIC PAlOHBI;
¢ [UIAHWUPOBOYHBIEC PAliOHBI;

¢ AJIMHUHHUCTPATUBHBLIC paﬁOHBI.

Certka pallOHUpOBaHUs, HAHECEHHAs B DJIEKTPOHHON MOJIEIH, TO3BOJISET MPUBI3ATh
0a3y MaHHBIX, COCTOAIILYIO U3 CBEJCHUN, BXOASIINX B MACHIOPT €AUHUIIBI TEPPUTOPHATHEHOTO
JeJeHus, K IUIOIMIQJHOMY OOBEKTY, OIpEIeIAIomeMy TpPaHHUIBI 3TOH  SIUHUIIBL.

['padmuecku, aAMUHUCTPATUBHOE JI€JICHUE MPOMILTIOCTPUPOBAHO Ha pucyHke 1.24.
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Pucynox 1.24 [leieHue TeppuTopuu ropoaa 'aTumHa mo 30HaM TeNJIOMI0CHAOKEHUsI
25

YCcJI0oBHBIC 0003HAYECHUS

I Kotenpnaas Nel0
[ Korenbnas Nel2 i
[ Korenbuas Nell

[ Kotenbnas Ne7

I KotenpHas Ne6

I KorenwsHas «T1OKIT»

I Korenbuas 9

[ Korenbnaa «2JITE3A»




1.4 TuapaBauyeckuid  pacyeT  TeIUIOBBIX  ceTeld  Ji000ii  cTemeHu
3aK0JILIIOBAHHOCTH, B TOM 4HCJe IHAPaBJIMYecCKHMii pacyeT NMpU COBMeCTHOIl palore
HECKOJIbKHX HCTOYHHMKOB TEIVIOBOM JHEPIUH HA eMHYI0 TEeIJIOBYIO CeTh

TennoruapaBnuyeckuii pacuer MporpaMMHO-pacueTHOro kommiekca ZuluThermo
BKJIIOYAET B c€OsI MOJIHBINA HA0Op (PYHKIIMOHAIBHBIX KOMIIOHEHTOB U COOTBETCTBYIOLINE UM
UH(POPMaLMOHHBIE CTPYKTYPhI 0a3bl JaHHBIX, HEOOXOAUMBIX IS TUAPABIMYECKOrO pacyera
Y MOJICTMPOBAHUS TEIJIOBBIX CETEH.

Pa3mMepHOCTh paccUMTHIBAEMBIX TEIUIOBBIX CETEH, CTENEHb UX 3aKOJIBLIOBAHHOCTH, a
TaKXe KOJMYECTBO TEIUIOMCTOYHUKOB, PAa0OTAOLINX Ha OOIIYIO CETh - HE OTPAHUYEHBI.

[locne co3gaHust pacyeTHOW MaTEMaTHYECKOM MOJENW CeTH M (POPMUPOBAHMS
[acIoOPTU3ALUN KaXI0r0 00BEKTa CETH, B TOTYUHUBIIEHCS JIEKTPOHHOM MOJEIH OCEIICHUS
MOTYT BBITIOJIHATHCS Pa3JIMYHbIE TEIUIOTHAPABINYECKUE PACUETHI.

Pacuer cucrem TeruiocHaOXEeHHS MOXET MPOU3BOAMUTHCA C YYETOM YTEUeK U3
TEIUIOBOM CETHU M CUCTEM TEIUIONOTPEOJICHHS, a TaKXKe TEIJIOBBIX MOTEPh B TPYyOONpPOBOAAX
TEIUIOBOW ceTH. PacueT TemaoBbIX MOTEph BeAeTCs JM00 10 HOPMAaTUBHBIM HOTEPSIM, JIUOO
10 (PaKTUYECKOMY COCTOSIHUIO U30JIALINN.

Pe3ynpTaThl pacdyeToB Moryt ObITh SKcnoptupoBanbl B MS Excel, HarmsanHo
IPEJCTABIEHBl C MOMOUIbI0 TEMATUYECKOW PACKpPAacCKH M IbE30METPUYECKUX TI'padUKOB.
Kaprorpapuueckuii Marepuall U cxema TEIJIOBBIX CeTeld MOXeT ObITh OopmileHa B BHJIE

JAOKYMCHTA C UCIIOJIb30BAHUCM MAKCTA IICYaTHU

B mnactosimee Bpemss B coctaB pacuetoB [IPK Zulu Thermo Bxomutr 6 Tumos

TUIPABIMYECKOTO pacuera:

® HAJIAJOYHBIN PaCUeT;

® [I0BEPOYHBII pacyer;

® KOHCTPYKTOPCKHMH pacuer;

® pacyer TemrepaTypHOro rpaduka;
® pacyeT HaJEeKHOCTH;

® pacyeT HOPMAaTUBHBIX ITOTEPH TEIJIA YEPE3 UOISLUIO.
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1.5 MopeaupoBanne BceX BH/IOB IepeK/JIIOYeHHil, OCylIeCTBIAsAEMbIX B
TEIVIOBBIX CeTsIX, B TOM 4YHCJIe IMePeKJIYEeHUIl TeMJIOBbIX HArPY30K MexKAy
HCTOYHHUKAMM TelJIOBOH JHEPIUH

[Iporpammuoe  obecrieuenne  [IPK  ZuluThermo  mo3BosisieT  mpOBOIUTH
MOJICIMPOBAHUE BCEX BHUJOB NEPEKIIOUCHUN B «TUApaBiIndYecKod mojaenu» cetu. CyThb
3aKJII0YAeTCd B ABTOMAaTUYECKOM OTCIEKHBAHUM MPOTPaMMOM COCTOSIHHMSI 3allOpPHO-
perynupyoomieil apMatypbl U HAaCOCHBIX arperatoB B 0a3e JaHHBIX OMHCAHUS TEIIOBOU
cetu. Jltoboe mepekitoueHne Ha cCXeMe TEIUIOBOM CeTH BiieYeT 3a cO00i aBTOMaTHYECKOe
BBITIOJTHEHUE THIPABIMYECKOTO pacueTa, M, TaKUM 00pa3oM, B JIFOOOH MOMEHT BpeMEHU
MOJIB30BATENb BUJUT TOT THUIPABIMYECKHN PEXKHUM, KOTOPBIA COOTBETCTBYET TEKYIIEMY
COCTOSIHUIO BCE€Il COBOKYITHOCTH 3allI0PHO-PETYIUPYIOLIEH apMaTypbl U HACOCHBIX arperaToB
Ha CXEME TEIIOBOU CETH.

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

JInsi HACOCHBIX arperaToB M WX TPYII B MOJEIH JOCTYIHbI HECKOJIBKO BHUJIOB
MEPEKIFOYCHUI:

® BKJIIOUYCHUE/BBIKIIOUCHHUE;
® JIPOCCEIMPOBAHHUE;
® U3MEHEHHE YaCTOThI BPALICHUS TPUBOJIA.

3aIBUKKH THUIIA «IPOCCENbY, TOMUMO JIBYX KpallHMX COCTOSHHUU (OTKPBITA/3aKphITA),
MOTYT UMETh TPOMEKYTOYHOE COCTOSTHUE «IIPUXKATay, OMpeesieMoe B JMO0 B MPOIEHTAX
OTKPBITHS KJIalaHa, JUOO B 4uciae 000poToB mmToKa. [IpM 3TOM COCTOSIHUM 3aJBHXKKa
MOJICIIUPYETCS CBOMM THUAPABINYECKUM COMPOTUBICHUEM, PACCUUTAHHBIM IO MACHOPTHOU
XapaKTEPUCTUKE KIIarnaHa.

[Ipu nmr000M MepeKTrOYeHWH HACOCHBIX arperartoB B HACOCHOW CTAaHIIMU WU Ha
UCTOYHMKE  aBTOMATHUYECKHM  MEPECUUTHIBAETCS  CYMMapHas  pacXOAHO-HAoOpHas
XapaKTepUCTUKA BCE COBOKYMHOCTH PabOTAIOUIMX HACOCOB.

Jlnst perynatopoB JAaBICHUS W pacxofa NEPEeKIIOUYECHUEM SBISIETCS HW3MEHEHUE
YCTaBKH.

Jliis moTpebuTerneli mepeKIoYeHUEM SIBISIETCS JTF000€ U3 CIETYIONINX JSHCTBUI:

e  BKJIIOYCHUE/OTKIFOYEHUE OJTHOTO WM HECKOJIBKUX BUOB TEIIOBOUM HArpy3KH;

L4 OrpaHMYCHUC OJHOT'0O MW HECKOJBKHUX BUI0OB TCIJIOBOM Harpys3Ku;
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®  U3MEHEHHME TEMIIEpaTypHOrO rpapuka WIM  YIEJIbHBIX  PAacXo/0B
TEIJIOHOCUTEIA 110 BU/IAM TEIJIOBOM HAarpy3KH.

[Ipenycmotpena reHepaiisi CeMaIbHBIX OTYETOB 00 OTKIIOUEHHBIX/BKIIOYEHHBIX
aboOHEHTaX W YYacTKax TEeIJIOBOM CETH, COCTOSHHUE KOTOPBIX H3MEHUJIOCh B pPE3yJbTaTe
MOCJIETHETO MPOU3BEIECHHOIO €IMHUYHOTO WJIA T'PYIIOBOrO MEPEKIIOYEHUS. DTH OTYETHI
MOTYT coJiepkaTh J00yt0 uHpopMamuio 00 3TUX O0O0BEKTax, COJAepKallyrocs B 0Oase
JTAHHBIX.

PexuM ruapaBIuyeckoro MoAeIMpOBaHMs TO3BOJISIET ONIEPATUBHO MOJIY4aTh OTBETHI
Ha Bompochkl Tuna «4Yro Oyzaer, eciu...?» DTO JaeT BO3MOXKHOCTh M30€KaTh OIIMOOYHBIX
JICMCTBUI NPU PETYJINPOBAHNN PEXKUMA U NIEPEKIIIOUCHHAX HA PEAaJIbHOM TENIIOBOU CETH.

[TogcucrteMa ruApaBIMYECKUX PACUYETOB MO3BOJISET MOJEIUPOBATh IPOU3BOJIBLHBIE
pPEXHUMBI, B TOM YHCJIE aBapHilHble W MEPCHEKTUBHBbIE. | MApaBINYECKOE MOJIETUPOBAHUE
MPEANoaraéT BHECEHHE B MOJENIb KAaKHUX-TO W3MEHEHUW C IEJIbI0 BOCIPOU3BEICHUS
PEKUMHBIX TMOCJHEACTBUNA HITUX HW3MEHEHUM, KOTOpbIe HCKAXalT pealibHble JaHHBIE,
OMMCHIBAIOIIKE IKCILTYaTUPYEMYIO TEIJIOBYIO CETh B €€ TEKYIIIEM COCTOSIHHUH.

[TogcucreMa ruApaBIMUYECKUX PACUETOB COJAEPKUT CHEIUATbHbBIII HHCTPYMEHTApHIA,
MO3BOJISIFOIIMM 1711 LIeJIel MOJeNMpoBaHusl CO3/1aBaTh U aIMUHUCTPUPOBAThH CHEIUATbHbBIE
«MOJIENIbHBIE» 0a3bl — HAOOPHI JAHHBIX, KJIOHUPYEMbBIX U3 OCHOBHOM (KOHTPOJBHOI) Oa3bl
JTAHHBIX OMMCAHMs TEIJIOBOM CETH, HAa KOTOPBIX MpPeaycMaTpuBaeTCs NPOU3BEIEHUE TIOOBIX
MaHUITYJSIUNA 0e3 prucKa UCKA3UTh WIH MOBPEAUTh KOHTPOJIbHYIO 0a3y. JlaHHbII MeXaHU3M
TakXke 00ecreynBaeT BO3MOXHOCTh OCYIIECTBICHHUS CPaBHUTEIHHOIO aHAIM3a Pa3IUYHBIX
peXUMOB pabOTHl TEIJIOBOW CETH, pealn30BaHHBIX B MOJENbHBIX 0a3ax, Mexay coboil. B
YACTHOCTH, HArJIAJHbIM AHAIMNTUYECKUM HWHCTPYMEHTOM SIBJISIETCS CpPaBHUTEIbHBIN
NbE30METPUUECKU TrpaduK, Ha KOTOPOM TMPHUBOAATCS M3MEHEHUS TUIPABINYECKOTO
pEeXHMMa, IPOU30LIEANINE B PE3YJIBTATE TEX WM UHBIX MAHUITYJISLUN.

Axryanuzanusi cxembl TeriocHaOkeHust Ha 2023 rog B cocTtaBe OJEKTPOHHOM
Mozenu cxembl TeruiocHaOxkenus MO «l'opon ['aTunHay COAEPKUT B TaKKE OTIACIBHBIN
CIIOM, B KOTOPOM pEaJIM30BAaHbl BEPOSITHBIE CLIEHAPUU pa3BUTHUs aBapUil B CHCTEMax
TEIIOCHA0XKEHUSI ¢ MOJEIIMPOBAHUEM THUPABINYECKUX PEKUMOB pabOThl TAKUX CHCTEM, B
TOM YHCJI€ TPU OTKa3€ HJIEMEHTOB TEIUIOBBIX CETeH W MPH aBaPUMHBIX PEXHMax paboThI

CHUCTEM TGHJ’IOCH&6)K€HI/I$[, CBsA3aHHBIX C IMPEKPAICHUEM ITOJaUN TEIJIOBOM OHCpPIrun.
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1.6 Pacuer 0a;1aHCOB TENJIOBOW YHEPrud MO UCTOYHUKAM TEIUIOBOI IHEPTrUu

U 110 TEPPUTOPHATBHOMY NPU3HAKY

B pesynpraTre pacdyeToB OaJaHCOB TEIJIOBOW 3HEPrUM IO HMCTOYHHKAM M IO
TeppUTOpUaIbHOMY TMpu3HaKy, BbinonHseMbix B [IPK ZuluThermo, ycranaBnuBaercs
NOTPEOHOCTh B TEIUIOBOM 3HEPIMM CYIIECTBYIOIIUX WU MEPCIEKTUBHBIX NOTpeOHUTENed B
KaXIOM CyOBEKTE OKpyra, C IeJbl0 YCTAaHOBJICHMS JOJU TOJE3HOTO OTIYyCKa TEIIOBOU

SHCPTHH B CCTh U 3HAYCHUH IMOTCPb OHCPIUU.

Pe3ynbpTaThl BEIOTHEHHBIX PACUETOB MOXKHO 3KciopTupoBath B MS Excel.

1.7 Pacyer morephr TeNJOBOIl HJHEPruM Yepe3 H3OJALUMI0 U € YTeUKAMH
TEeIJIOHOCUTEJISI

[lenpr0o maHHOrO pacyera sBISETCA ONPEACIICHHNE HOPMATHBHBIX TEIUIOBBIX MOTEPH
yepe3 M30JSIUI0 TPYyOOnpoBOAOB. TeruioBble MOTEPH OIMPEAESIOTCS CYMMapHO 3a ToJl €
pa36uBKkoi o Mecsauam. [IpocMoTpeTs pe3yabTaThl pacyeTa MOKHO KaK CyMMapHO IO Bce
TEIJIOBOM CETH, TaK U MO KAXKJIOMY OTIEIbHO B35ITOMY MCTOYHUKY TEILUIOBOM SHEPTUH U
KaX7oMy IeHTpaibHOoMYy TeruioBomy TyHKTY (L[TII). Pacuer moxeT OBITH BBITIOJIHEH C
Y4E€TOM IMOMPABOYHBIX KOA(PPHUIIUEHTOB HA HOPMBI TETUIOBBIX TTOTEPb.

[IpocMoTpeTs pe3ynbTaThl pacyeTa MOKHO KaKk CYMMAapHO IO BCEM TEIUIOBOM CETH,
TaK M N0 KaXJOMY OTIEIbHO B3SITOMY WCTOYHUKY TEIUIOBOM DSHEPIMM M KAKIOMY
HeHTpainbHoMy TemnoBoMy nyHkty (L[TII), a Taxxke no pa3nuuHBIM BlaJeiIblaM
(GamaHcoaepkaTensaM) y4acTKOB TEIJIOBOM CETH.

B03MOXHO KOMpOBaHKWE UCXOIHBIX JAHHBIX OT OAHOro ucroyHuka wim L[TII cpazy
BceM oObekTam, otnenbHo ucrounukam, L[TII mo xontypy otomnenus wiu ['BC. Takxke
Pe3yNbTaThl BBHIIIOJHEHHBIX PACYETOB MOYKHO OCMOTpPETh 3KcnoptupoBath B MS Excel. Ha
PUCYHKE HM)KE IIPUBEACHBI PE3YyJbTAaThl pacyeTa IOTEeph TEMJIOBOM SHEPrUU Uepe3

H30JIAOUI0 U C YTCUKAMU TCTIJIOHOCUTECIIA.
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Pacyer HOPMATHEHBIX TENAOBEX NOTEPE n

I TennosaA ceTb. lpaguk Cpeareroossis Paceer noreps | | Compamim
- Korenstan MNe 1 Twe 20 Tea 950 Twe 85 Trpur (2.0 s =
..... utn-3 Tnoa (1500 Tee 200 Thon G20 Tnoas 100 L
Hm ? e Tof 700 Tot 190 (®) CyrvsapHeie N0 NoACETH
- LT - ofip ofp 43
LU -1 (rED) () Mo aarmory yany
- UTN -2 A NonpasouHssi kos SeuuMeHT Ha HOpiE TENNOBSIX NOTERE Bnagensues
----- utn -2 (rec)
|| Pycckme saronosku B oTeTe [Be pragensue) w
M. MNpo.. Tee |[Trp |Trea [Tofp |Te | QnoaMNcan| QGobp Mwan| Gym_noat | Qyt_nea ... Gyt_o6p 7 | Qyt_obp ... Gym_net T | QyT_noT ...
0 744 78 00 026 542 50 967 415 186.2 182 192.0 9.4 3208 18.7
no 78 00 €00 00 50 0O 0.0 0.0 0.0 0.0 0.0 0.0 0.0
O 672 -78 00 1026 542 00 §&74 374 168.2 173 173.4 54 289.7 20.8
no -78 00 &00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mapr 0O 744 -39 00 91 505 00 830 w7 187.7 173 192.4 57 320.8 16.3
nao -39 00 &00 00 OO0 0O 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Aopens O 720 31 00 728 435 00 694 298 1839 134 186.7 81 310.4 15.8
nao 31 00 e00 00 OO0 0O 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Maty 0 4 %8 00 537 30 00 03 0.1 10 0.1 10 0.0 3208 16.3
n 740 58 00 600 00 00 666 158 150.4 114 1937 0.0 00 0.0
Wsore oo 150 00 379 22 00 00 L] 0.0 0.0 0.0 0.0 3104 15.8
n 720 150 00 600 00 00 648 15.4 185.3 1.1 188.5 0.0 0.0 0.0
Weone o0 178 00 287 249 00 00 L] 0.0 0.0 0.0 0.0 3208 16.3
n 74 178 00 600 00 00 669 159 1915 15 1947 0.0 0.0 0.0
deryer O 0 160 00 347 278 00 00 0.0 0.0 0.0 0.0 0.0 3208 16.3
n 744 160 00 €00 00 00 E6.9 153 191.5 115 1847 0.0 0.0 0.0
Centafipe O 700 105% 00 505 246 00 454 212 181.0 81 182.2 63 3104 15.8
n 2o 109 0.0 60.0 00 0.0 18 04 51 0.3 52 0.0 0.0 0.0
Oxtefpe 0 744 49 00 €78 415 00 E74 289 150.6 123 1931 3.0 3208 16.3
nao 4.9 00 €00 00 00 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0
Hosfpe O 720 03 00 823 470 00 772 331 18239 15.0 1B86.4 88 3104 15.8
no £32 00 600 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dewatpe O 744 50 00 957 516 00 3805 8.8 187.3 178 192.3 95 3208 16.3
no 50 00 &00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Wroro: 893.5 I3s 22327 1669 22764 697 37766 2007

Pucynok 1.25 Pe3yJbTarhl pacyera norepb TENJI0BOH 3HEPIruu 4Yepe3 M30JISUUI0O U €

YT€UYKaMH TCIMJIOHOCUTEJISA

1.8  Pacuer moka3zarejeil HA/Ie’KHOCTH TeMJIOCHAOKEHUS

[lenpto pacuera SBASETCA OLIEHKA CIIOCOOHOCTH JCHCTBYIOUIUX U MPOEKTUPYEMBIX
TEIUIOBBIX CETeW HaJeKHO oOecredyrBaTh B TEUEHUE 3aJIaHHOTO BpEeMEHU Tpebyembie
PEXUMBI, MapaMeTpbl M Ka4yeCTBO TEIUIOCHAOKEHUSI KaXIOr0 MOTPEOUTENs, a TaKxKe
000CHOBaHHE HEOOXOTUMOCTH M TPOBEPKU S(H(PEKTUBHOCTH peanu3alud MEpPOTPUITUH,
MOBBIIIAOIIUX HAIKHOCTh TEINTIOCHAOKEHUS TTOTpeOUuTeNel TerIoBO YHEPTUH.

OreHka HAZIC)KHOCTH TETUIOBBIX CETEH OCYIIECTBIISCTCS MO pe3yjbTaTaM CPAaBHEHUS
pacueTHbIX 3HAYEHWH TMOKa3aTeleld HAJCKHOCTH C HOPMUPOBAHHBIMU 3HAYEHUSIMU ITHX
MoKaszaTesiel B COOTBETCTBUU ¢ mosioxkeHusmu 1. 6.28 CHull 41-02-2003.

ObocHOBaHME  HEOOXOAMMOCTH  pea3allid  MEPONPHUATHH,  MOBBIMIAIONIINX
HAJICKHOCTh TEIJIOCHAOKEHUSI TOTpeOUTENIeH TEIUIOBOH DJHEPrUHU, OCYIIECTBISETCS TI0
pe3ylibTaTaM KaueCTBEHHOTO aHAJIN3a IMOTYyYEeHHBIX YHCIEHHBIX 3HAYCHUH.

[TpoBepka 3(h(PEeKTUBHOCTH pean3alii MEPONPHUATHHN, MOBBIIIAIOIINX HAJICKHOCTh

TEIUIOCHAOKEHNS  TOTpeOuTeNneil, OCYIIECTBISETCS MyTeM CpPaBHEHHUS  HCXOIHBIX
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(MONMy4eHHBIX [0 pealn3aliy) 3HAYCHUU I[OKa3aTeleil HaJeXHOCTH, C PaCUETHBIMU
3HAQYEHUSMH, TOJIYYCHHBIMU IIOCIE peanu3alu (MOACIUPOBAHUS peATU3alMU) ITUX

MEPONPHUITHUH.

1.9 TI'pynnoBble H3MeHEHUS] XapPAKTEPUCTUK 00beKTOB (YYaCTKOB TeMJI0OBbIX
cereil, moTpeOuTesell) MO 3aJaHHBIM KPUTEPUSAM C LeJbI0 MOJAEJIMPOBAHUS
Pa3JIMYHBIX NEPCHEeKTUBHBIX BADUAHTOB CXeM TeII0CHAOKeHU S

JIaHHBIA MHCTPYMEHT MPUMEHUM JJIsl Pa3IUYHbIX e U 3a/ad THAPaBINYECKOro
MonenupoBaHus. OCHOBHBIM TpelHAa3HAUYCHHUEM SBISIETCS KaJuOpOBKAa pacyeTHOMN
TUAPABIMYECKON MOJIEIHN TEII0BOM ceTu. TpyOonmpoBoObl peaibHOM TEIIIOBOM CETH BCETAa
UMEIOT  (U3NYECKHUE XapaKTePUCTHKH, OTJIMYAIOUIUECS OT TMPOEKTHBIX, B CHIY
MPOUCXOASAIINX BO BPEMEHH M3MEHEHHH - KOPpPO3UM U BBIMAJACHUS OTJIOKECHU,
OTpaXKAIONIMXCSd HAa W3MEHEHHHM OHKBHBAJICHTHON IIEPOXOBATOCTHU U  yMEHbBIICHUU
BHYTPEHHEr0 JMaMe€Tpa BCIEICTBHE 3apacTaHus. OTH U3MEHEHHUS BIMSIOT Ha
THJIpaBINYECKHE COMPOTUBIICHUS YUaCTKOB TPYOOIPOBOIOB, M B MacIITadax TEIJIOBOM ceTH
MO »53TO NpPUBOIUT K 3HAYMUTENIbHBIM PACXOKACHUSAM pE3yJIbTaTOB TUIIPABIUYECKOTO
pacyeTa IO «IPOEKTHBIM» 3HAYEHUSM C PEAIbHBIM TUIPABIUYECKUM PEKUMOM,
HAOI0IaeMbIM B OKCIUTyaTUpyeMon TeruioBod cetu. C Apyroil CTOPOHBI, U3MEPUTH
JIEUCTBUTENIPHBIC 3HAYCHHUS IIEPOXOBATOCTEH M BHYTPEHHHUX JUAMETPOB Y4YaCTKOB
JEUCTBYIOIIEN TEIUIOBOM CETM HE IMPEIACTABISETCS BO3MOXHBIM, ITOCKOJIBKY 3TO
noTpeboBago Obl MacCOBOTO BCKPBITHS TPYOONPOBOAOB, YTO BpSAJ JIM PEATU3yEMO.
[TooToMy 3TH 3Ha4eHUS MOXXHO JIMIIbL KOCBEHHBIM 00pa3oM OIEHUTh Ha OCHOBaHUU
CpaBHEHHSI peallbHOTO (HAOJIOAaeMOro) THAPABIMYECKOTO pPEXKHUMa C pe3ylbTaTaMu
pacyeToB Ha THAPABIMYECKON MOJENU, U BHECTH B PACUCTHYIO MOJENb COOTBETCTBYIOIINE
nonpaBku. B 3ToMm, B iepBOM MPUOIUKEHUH, U COCTOUT MPOIECC KATUOPOBKH.

NHCcTpyMEHT  rpymnmoBBIX — OMEpanuidl  MO3BOJISIET  BHIMIOJIHUTH ~ M3MEHEHUE
XapaKTEPUCTUK ISl TOJAMHOXKECTBA yYAaCTKOB TEIUIOBOM CETH, OMPENEsieMOro 3aJaHHbIM

KpUTeprueM 0TOOpa, B YaCTHOCTH:

° 10 Bcel 0a3e JaHHBIX ONMHCAHUS TEIJIOBOM CETH;

. M0 OJHOM W3 CBA3HBIX KOMIIOHGHT TEIUIOBOM CeTH (TETUIOBOM 30HE
HCTOYHUKA);

o M0 HEKOTOpoH  rpaduveckol  0ONACTH, 3aJaHHON  MPOU3BOJHHBIM
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MHOT'OYT'OJIBHHKOM;
o BJI0J1b BBIOPAHHOT'O ITYTH.
[Ipu 3ToM Ha 000N M3 BBIMIENIEPEUHCIECHHBIX «IPOCTPAHCTBEHHBIX» KPUTEPUEB

MOKET OBITh HaJOXEHA CYMNEepIO3UllUs KpUTepueB oTOOpa MO KIACCUPHUIMPYIOIIIM

pHU3HAKaAM:
o 0 TMOJAIIIMM WM OOpaTHBIM TpPyOOIpOBOJAM TEIJIOBOM ceTu, JHbo
CUMMETPUYHO;
J N0 BHAY TEIJIOBBIX CE€Te  (MarucTpajbHble, pacHpeleIUTEIbHBIC,
BHYTPUKBapTAJIbHBIE);
J 10 Y4acTKaM TEIIOBOM CETH OMPEAEICHHOIO YCIOBHOTO IMAMETPa;
o 10 Y4acTKaM TEIJIOBOM CETH ¢ ONpeeICHHBIM THUIIOM MPOKIIAKU, U T.II.

Kputepun orbopa MOryr OBITH NPOU3BOJIBHBIMU IPHU COOJIIOACHUM OCHOBHOI'O
TpeOoBaHus: UHPOpMALUs, HA OCHOBAaHUHM KOTOPOU CTPOUTCS OTOOp, JOKHA B SIBHOM BHJIE
HOPUCYTCTBOBATh B MACMOPTHBIX OMHCAHUSAX YUACTKOB TEIJIOBOM CETH.

JUIsi y4acTKOB TEIUIOBBIX CeTeH, OTOOpaHHBIX IO OIpPEIEICHHOW COBOKYIMHOCTH

KPUTEPHEB, MO>KHO IPOU3BECTH JIFOOYIO U3 CIEAYIOIIUX ONEPaLHii:

J M3MEHEHHE SKBUBAJICHTHOM IIEPOXOBAaTOCTH;

J W3MEHEHHE CTEIIEHH 3apacTaHus TPyOOIPOBOIOB;
o M3MEHEeHHE KOA((PHUIIMEeHTa MECTHBIX OTEPh;

J M3MEHEHHe crocoba pacuera CONpOTHBIICHUS.

[locne mpoBeneHHs] cepuM M3MEHEHUN XapaKTEPUCTUK YYacTKOB TPyOOIPOBOJOB
TEIJIOBOM CETH aBTOMATUYECKU IIPOU3BOAUTCSA THUIPABIMYECKUN pacyeT, pe3yJIbTaThbl
KOTOPOI'O Cpa3y K€ JOCTYIIHBI Ul BUyalIM3alliy HAa CXEME U aHaJIu3a.

[TockonpKy npu M3MEHEHUM XapaKTEPUCTHUK YYACTKOB TEIUIOBOM CETH MX IAcropra
HE MOJIUGPUIHMPYIOTCS, B JIIOOOM MOMEHT MOKHO BEpPHYTbCS K HCXOJHOMY COCTOSHUIO
pacyeTHOM THIPABIMYECKOM MOJEIH, ONPEACIIIEMOMY IACIOPTHBIMU  3HAYCHUSAMH

XapaKTEepUCTUK YYACTKOB TEIJIOBOW CETH.
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1.10 CpaBHuTebHBIE Nbe3oMeTPpUYECKHE Tpaduku AJdsi Ppa3paboTKu H
aHaJM3a CHeHapHueB NMepPCneKTHBHOIO Pa3BUTHS TEIUIOBBIX ceTeil

Lleapto  MOCTpOEHMSI  MBbE3OMETPUUYECKOTO  rpauka  sBISETCA  HarjsgHas
WUTIOCTpAIUsl  pe3yJbTaTOB THUAPABINYECKOTO pacyeTa (HalIaJ04HOTO, IOBEPOYHOIO,
KOHCTPYKTOPCKOT0). ITO OCHOBHOH aHATWUTHYECKUH WHCTPYMEHT CIHEIHAIUCTa TI0

THAPABINYCCKUM pacudCTaM TCIIJIOBBIX CEeTeH. HpI/I 9TOM Ha 3KpaH BBIBOAATCA:

J JVMHUS JABJICHUS B TIOJAIONIEM TPYOOIIPOBO/IE
J JIMHUS JaBJICHUS B 00paTHOM TPYyOOIIPOBOIE
J JIMHUS TIOBEPXHOCTHU 3€MIIU

o JMHUS TIOTEPh HAIopa Ha 1manoe

J BBICOTA 3/TaHUS

J JIMHUS BCKUITaHUS

J JIMHUS CTaTHYECKOTO Haropa

[[BeT u cTHIIb IMHUM 3a0a€TCSl OJIb30BATEIIEM.

Pucynok 1.26 IIpumep nbe3oMeTpHUYecKOro rpapuka

B Ttabmuie mox rpadukoM BBIBOASATCS IS KaXJAOTO y3ja CETH HAaUMEHOBaHHE,
reoJie3nueckass OTMETKAa, BBICOTa TOTPEOWTENsA, HAMOpPhl B IMOJAIONEM MU OOpaTHOM
TpyOONpOBOIax, BETUYHHA APOCCEIMPYEMOro Haropa Ha maibax y nmorpedureneit, morepu
Harmopa Mo y4acTKaM TEIUIOBOM CETH, CKOPOCTH JBW)KCHHS BOJBI HAa Y4acTKaX TEIJIOBOU
cetu u T.J. KommdectBo BbIBOAMMOW Ton TpadukoMm uHOpMAIMM HACTpauBaeTCs

ITIOJIB30BAaTCIIEM.

Taxoke rpaduk MoxeT oroOpakaTh NajJieHUEe TEMIEpPaTyphl B TEIJIOBOM CETH, MOCIe

MMPOBCACHUA PaCUCTOB C YYCTOM TCIJIOBBIX ITIOTCPb. HpI/I 9TOM Ha Fpa(l)I/IK BBIBOJATCA
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3HAYEHUsSl TeMIIepaTyp B Y3JIOBBIX TOYKAax IO IMOJAIIEMY U OOpPaTHOMY TPYyOOIIPOBOJIAM.

KonunuecTBo BBIBOJUMOM MO/ l“paq)I/IKOM I/IH(i)OpMaI_II/II/I HaCTPauBaCTCsA IMOJIB30BATCIICM.

[Tse30MeTpuUeCKE rpaduku CYLIECTBYIOIIETO MOJ0KEHUS CHUCTEMBI

TEII0CHAOKCHUS MMpCaACTaBJICHBI B HAa pUCYHKAX HHIKC.
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HaumeHoBaHwe yana SITE3A T108 Y808 TK560 P137 Y806 MonoaexHasa 5
[eopesnyeckan BbicoTa, M 88.36 88.3 88.47 89.48 9429 88.78 88.36
MonHbIi Hanop B 0Bp. Tp-ae, M 108.4 108.4 109.3 109.4 109.5 109.5 109.8
Pacnonaraemblid Hanop, M 50 49.976 48.203 47.841 47.729 47.713 47.169
OnuvHa yyacTka, M 23.7 48.4 12.4 84.3 2 5
OuameTp ydacTka, M 0.1 0.05 0.069 0.082 0.1 0.021
E°Te'°“ Hanopa 8 noAl. To-Ae, 0.012 0.876 0.032 0.049 0 0.273
E°Tep“ Hanopa B 0Bp. Tp-Ae, (g9 0.865 0.031 0.048 0 0.271
ﬁfc"p"”" BOAG! B NOA-TP-AG. g 471 0.684 0.31 0.162 0.044 0.691
ﬁ;‘c"p"”" BOABI B ODP. TR-AE, 4 47 -0.679 -0.308 0.161 -0.044 -0.688
YpensHele MMHElHbIe IOTEPU B g 455 16.466 2.307 0.527 0.035 49.676
noAa. Tp-ae, MM/m
YRenshble MMHElHbIE NOTEPU B g 449 16.258 2278 0.521 0.034 49.297
o6p. Tp-ae, MM/M
Pacxop B noa. Tp-ge, T/4 4.71 4.71 4.06 3.01 1.22 0.84
Pacxop B 06p. Tp-ge, T/ -4.68 -4.68 -4.04 -2.99 -1.21 -0.84

Pucynok 1.27 CyumecTBYIOIIHI TMAPABINYECKHIA PeKMM TEIUIOBBIX ceTell 0T KoTeJabHOol «QJITI3A»
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HaumeHoBaHue y3na ONTE3A T109 Y24 3-357 TK1 TK2 ToBapHas-6antuiickas, 3
eoaesnyeckan BoicoTa, M 88.36 89.48 90.56 90.62 90.82 90.83 90.83
MonHbIA Hanop B 0Bp. Tp-Ae, M 108.4 108.4 108.9 108.9 109 109.1 109.1
Pacnonaraembliii Hanop, M 50 49.998 48.971 48.925 48.748 48.578 48.44
[nuHa y4acTka, M 167.2 131.3 59 2286 60.7 15.7
LOuamerp y4yacTka, m 0.175 0.05 0.05 0.05 0.05 0.04
ump“ Hanopa 8 NoA. Tp-A€. (oot 0.516 0.023 0.089 0.085 0.07
:"TeP"' Hanopa 8 o6p. Tp-ie. gy 0.51 0.023 0.088 0.084 0.069
3}‘:”‘”““ BOARIBMOA.-TPAS (026 0.315 0.315 0.315 0.186 0.291
3}‘0"“"““ BOAel B OOP. TP-RE, g oos -0.314 0314 0314 -0.185 -0.29
YAENbHbIE NUHEHEIE NOTEPU B g 3.573 3.57 3.57 1.277 4033
noAa. Tp-ge, MM/m
YAETEHbIE NUHEHGIE NOTEPU B gng 3535 3538 3538 1.266 4002
obp. Tp-ae, MM/M
Pacxop B nog,. Tp-ae, T/ 219 217 217 217 1.28 1.28
Pacxopn B 06p. Tp-ge, T/ -2.15 -2.16 -2.16 -2.16 -1.28 -1.28

Pucynok 1.28 CyumecTBYIOIIHI TMIPABIUYECKHIA PeKUM TEIUIOBBIX ceTell 0T KoTeJabHOol «QJITI3A»
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132
130
128
126
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120
118
116
114
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108
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102
100

Hanop, m

TESEs8geEEs

a0
Hawmenoanue yana

MeoAeanyeckan BLICOTS,
M

Pacnonaraemsiii Hanop,
M

JnuHa yyacTea, M
AuameTp yyacTra, M
MoTtepu Hanopa & MT, m
MoTepu Hanopa 8 OT, M

CropocTe Bodel B MT,
mfc

CropocTs Boasl B OT.
mic

V. NUHERHLIE NaTepu B
AT, snaim

VO, NUHERHBIE NOTEpH B
OT., mmim

Pacxop s OT, T/4

Pacxop 8 OT, T/

Pucynok 1.30
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KoTensHan Ne 6 TKA TK389 Ta24 TH48T TK483 ¥-2323 TH-4-4A TH481 ¥-2221 ¥320 TK490 ¥-2320 V347 TK-18 FarapwHa 17
88.76 8817 89.5 88.51 8322 86.02 85.73 85.87 a87.22 86.96 87.06 87.11 87.16 85.85 85.37 858
25 24 98 24 851 24 694 22291 21.385 21.037 20181 19.746 18.752 18.665 18.613 18.593 18.303 18.198 18144
3 25 a7 a0 238 21 15 5 425 5 3 2 22 24 14
0.414 0.414 0.414 0414 015 0125 01 01 0.1 0.082 0.082 0.082 0.082 0.082 0.082
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IIbe30MeTpuyecknii rpaduk ot KoTeabHOI Ne6 10 yi. Marapuna 7
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M

Pacnonaraemeii Hanop,
M

JOnuHa yyacTea, M
OuameTp yqacTra, m
MoTepu Hanopa 8 MNT, M
MoTepw Hanopa B OT, M

CropocTe Boael B MT,
mfc

CropocTe Boakl B OT,
mic

¥0. NUHERHBIE NaTEpW B
AT, sntim

¥0. NMHEHHbIE NoTepK B
OT. mm/m

Pacxog s MT, /4
Pacxog 8 OT, T/u
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Hanop, m
=

HawmeHoBaHwe yana

Meogeavdeckan BbicOTA,
M

Pacnonaraemelii Hanop,
(1]

OnuHa yyacTka, M
Juamerp yyacTka, M
MoTepu Hanopa e MT, M
MNoTepw Hanopa B2 OT, m

CropocTe Boas! B 11T,
mic

CropocTe Bogel B OT,
Mfc

¥O. NUHEHHLIE NOTEPK B
MT, mmim

¥[O. NUHERHEIE NOTEpU B
OT, nnaim

Pacxog s OT, 14
Pacxog s OT, T4

Pucynok 1.34
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86.79 87.5 87.5 87.5 87.11 87.11 87.11 87.79 87.5 87.8 a7.8 87 86.39 86.4 85.78 85.97 85.98 86.01
14 13.914 13.816 13.792 13.774 13.733 13.729 13.666 13.621 13.539 13.292 13.179 11.542 11.07 10.482 10.229 9.35 8.353
0.01 5 9.1 14 15 0.01 34.5 10.9 10 236 10.9 38 413 32 12 60 0.01
0.414 0.414 0.359 0.207 0.15 0.207 0.207 0.125 0.125 01 0.1 0.082 0.082 0.082 0.05 0.05 o.027
0 0.008 0.006 0.004 0.021 0 0.009 0.021 0.019 0124 0.041 0.304 0193 0.038 0.058 0.241 0.001
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HaumeHoBaHwe yana

leogeanyeckan BbicoTa,
M

Pacnonaraemelid Hanop,
M

OnuHa yyacTka, m
OuameTp yyacTka, M
MoTepu Hanopa & MT, M
MoTepu Hanopa 2 OT, m

CropocTs Bogsl B 1T,
wc

CropocTe Bogel B OT,
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0. NUHERHBIE NOTEPK B
T, Mmin

¥, NMUHERHsIE MOTepK B
OT, nanaim

Pacxog B MT, T4
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BG6.6T 87.47 87.12 87.65 87.69 87.14 87.2 86.96 86.62 B86.58 86.39 85.95 86.29
16 15.976 15.945 15.93 15.927 15913 15.883 15.868 15.861 15.855 15.847 15.842 15.831
39.5 25.5 56.1 171 14.6 7.6 21.3 38 39.9 42.1 41.3 78.2
0.15 0.082 0.089 0.069 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
0.012 0.003 0.014 0.002 0.01 0.005 0.008 0.008 0.005 0.004 0.004 0.008
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884 88.39 8389 B89 B89 889 B7 .46 B7.4 8744 8827 882 882 86.04 B6 BT 47 B8.29 8531 84 86 B4 B6
22 21.768 19.963 17.937 16.611 16.098 15.503 14 686 13.412 1235 11.285 11.048 9.867 9.704 6.914 593 5413 4.118 412
6 60 70 20 15 17 68 7 25 ] 3 108 10 93 0.01 15 16 0.5
0.414 0.258 0.259 0.308 0.259 0259 0.259 0.259 0.207 0.207 0.207 0.207 0.207 0.125 01 0.089 0.05 0.05
0.015 0.366 043 0.048 0.083 0.094 033 0.032 0.212 0.047 0.014 0.522 0.024 0.875 0.001 0.088 0485 0.001
0.016 0402 0.468 0.053 0.091 0.103 0.363 0.035 0.209 0.046 0.014 0513 0.023 0.803 0 0.07 0.342 0.001
08 1.094 1.041 0731 0.93 053 0.928 0.904 1.05 0.873 0.792 0732 0.556 0.798 0.508 0.427 0.784 0.162
-0.87 -1.087 -1.035 0727 -0.885 -0.588 -0.825 09 -1.006 -0.836 -0.758 -0.758 -0.532 -0.746 -0.466 -0.378 -0.662 -0.162
2.346 6.101 5.588 2218 5.038 5.003 4.413 4.219 7713 5.284 4.346 4.384 2172 8.548 4,635 5.348 27.571 11
2.388 6685 6073 241 5.504 5.505 4.855 4.591 7.584 5.253 4.321 4321 2.135 7.854 4.074 4.256 19.436 1.189
413.08 202.23 192.44 192.41 183.07 183.07 171.88 167.11 118.28 99.2 89,92 89.92 63.11 3225 129 497 4.57 112
-411.07 -201.03 -191.45 -191.48 -182.24 -182.24 -171.12 -166.39 -118.79 -98.81 -89.59 -89.59 -62.59 -32.13 -12.86 -4.96 -4.58 112
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Haumesczarie yana KoTenbuan Neg TH TH2A pi52 THA v330 TK10 TK11 TK1A THI3 TK14 ¥-2276 TK14A TK16 Kuesckan, 96
:‘“"“‘““"”‘ BRICOTE.  ga 4 8.4 884 BB.86 8a 89.03 90.1 90.1 802 &9 906 90.96 90.6 90.39 90.8
:""“""’“""""‘ Hamop. 22 21.969 21.188 21.138 19.438 19.157 11.838 11,624 10.726 8986 8.039 6.961 5.346 4.509 43
Oneva y4acTra, M 6 8.5 6.5 208.5 8 5.7 26 22 15 50 5 23 26 ar
[vasietp yiacTxa, M 0.414 0.207 0.207 0.207 015 0.125 015 015 0.125 0082 0.069 0.069 0,082 0,068
Motepunancpas MT,m  0.015 0.06 0.027 0.679 015 1812 0.106 0.115 0.112 0547 0.146 0672 0.174 0.098
Motepu uanopa s OT, . D.016 0.056 0.028 0.819 0132 1.527 0.106 0.101 0,095 04 0.0%9 0.455 0.125 0.108
:f"““’ Soaei a T, 09 0.951 0.734 0.734 1258 1.843 0677 0.664 0.706 0644 0.937 0.937 0.499 0.193
E:‘:"““’ sons B OT, 087 -0.893 0.689 -0.688 -1.158 -1.664 0675 -0.609 -0.637 0.551 0,778 -0.778 -0.427 -0.192
;E'r ’;“‘mﬁ""" noTepM B 5348 6.41 3832 3,832 17.005 46.191 4,095 4756 6818 9.951 26548 26.546 5.986 1.029
éﬂ;“ﬂ‘m"‘"“e norepu 8 2389 5.982 3572 3573 14.964 38.92 4.062 4178 574 7.278 17.969 17.97 4377 1.12
Pacxoa g MT, T4 413.08 105.9 a18 818 7194 71.94 4202 37.85 2755 10.25 1025 10.25 7.94 253
Pacxea ® OT, T -411.07 -105.46 B1.44 8144 71,66 7166 -41.84 3779 -27.48 1022 022 -10.22 791 252
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Hanop, m
2

EE P22 ERE2R2RE

H. yana

Mecpeswseckan soicoTa,
M

Pacnonaraesuiil HaNop,
]

Tinuua y<4acTxa, m
[OMaMeTp y4aCTES, M
MoTepw kanopa 8 1T, M
Notepy vanopa 8 OT, M

CropocTe Bogs 8 MT,
mlc

CropocTe 8ogsl B OT,
mic

Y. nusedssie noTepy B
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88.85 8965 89.78 a0 89.94 90.28 =] 807 9167 91.79 91.26 92.07 89.9 80.44 89.9 B9.1 90.41 906 91.03
34 33126 3298 2567 21.744 18.43 16.183 1586 14.845 14.423 13.266 12.998 12674 12,636 zsm 124 12,158 12.072 10,874
83 58 174 278 25 2965 14 23 S5 1045 43 94 150 46 37.4 27 10 738
0.515 0515 0.515 0.515 0.515 0.515 0.515 0.515 0.515 0515 0.515 0.515 0.515 0515 0.309 0.207 015 01
0.436 0.03 09 1.452 1.206 1.113 0.052 0.073 0.166 0.301 0115 0.052 0s 0.005 0,033 0.005 0015 0095
0.437 0.03 0.912 1.458 1.212 1.114 0.052 0.074 0.166 0.302 0.115 0.049 0.014 0.004 0.0 0.005 0.013 0.095
1.774 1.774 1.77 1.769 1.769 1.498 1.494 1.38 1.31 131 1.26 0.567 0.214 0.214 0.469 0.554 0.388 0.278
-1.768 -1.768 -1.763 -1.764 -1.765 -1.491 -1.488 -1.375 -1.307 -1.307 -1.255 -0.549 0208 -0.208 -0.457 -0.541 -0.364 0277
5.256 5.255 5.229 5.225 5.222 3.753 3.735 3.189 2.882 2882 2,663 0.55 0.091 0.081 0.803 1836 1,364 1172
5.268 5.269 5.242 5.246 5.249 3.757 3.743 3.198 2.891 2891 2.668 0516 0.086 0.088 0.763 1.751 1.203 1.165
1297.36 1297.29 1294.03 129351 129323 1095.06 1082.51 1008.94 958.78 958.72 921.26 41446 156.58 156.44 123.57 654 2409 766
127257 127263 -1269.4 -1269.91 =1270.18 =107349 =1071.39 -989.78 -940 67 “540.72 -903.62 -401.53 =152.02 -152.17 =120.41 -63.85 =226 -763
. .
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ETESE8BERE

Haumeroaarme yana
Mecneswvecxan BbicoTa,
M

Pacnonaraesbii Hanop,
]

[nisa y4acTea, M
[MEBMETD Y4aCTES, M
MoTepwu vanopa & MNT, M
MNerepk vanopa 8 OT, M

CropocTe sogsl 8 MT,
mic

ChopocTs sogel B OT,
mic
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KoTenssas Na10 V488 THS2
88.31 88 86,7
40 38.977 38.192
80 64 75
0.414 0.309 0.308
0.543 0.074 07
0.48 0.062 0.577
1.577 1.715 1.54
-1.482 -1.571 -1.307
6171 10.519 B.487
5.454 B8 6.988
T45 451.48 405,36
-700.22 -41359 -367.68

9.146

7.352

26468
-237.18
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86.32
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12746

10,496

173.52
-157.39
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87.2

18712

24
0.207
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0238
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9.004
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yses TKES TxEO 578 ThE2 TKESA  TKsO Tker y2175 2081 Pies Y602 TKI01  TKIO3  Y-2178 3366  Bocxosa 28 (sor Ne1530)
88.13 88,14 86.62 8580 8587 863 8.3 8795 88 87 87 8693 8686 8556 8595 8593 8601
16121 16019 15566 14989 14833 14522 14484 14144 14025 13675 13698 13373 12766 12374 11381 11274 1082
5 17 38 124 94 7 26 215 34 5 12 0.01 55 52 45 49
0.207 015 0.15 015 0.15 015 0.15 .15 0.125 0.125 0.1 01 0082 0.082 0.05 005
0.023 0.047 0.088 0.031 0.023 0,011 0.038 0016 0.044 0.006 0.03 0 015 0094 0044 0059
0.019 0.041 0.086 0.027 0.02 001 0.034 0.014 0.038 0.005 0.028 0 0.135 0.084 0.037 0.054
0.839 0529 0511 0506 0.498 0392 0.384 027 0.321 0313 0.392 0.37 0359 0291 0489 04T1
0.768 -0.495 0477 0473 0485 -0.371 -0.363 -0.252 0208 -0.291 0377 -0.356 034 0274 -0.459 -0.1865
4.184 251 2.346 23 223 1.392 1.335 0.666 1.176 118 231 2.063 2.484 1.647 8.834 1.087
3515 2198 2.049 2,008 1.946 1.245 1.192 0.565 1.018 0.968 2137 1.905 2235 1.461 7.492 1.008
98.08 3282 371 3139 3091 24.34 2383 16.73 1382 13.47 1082 1021 665 54 344 118
2076 3088 2981 2932 2884 23 2249 1565 1284 -12582  -104 981 63 E0B 16 114
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MoTepw kanopa 8 MNT, M
MNoTepw Hanopa 8 OT. M

CropocTs soas 8 MT,
Mmic

CropocTe Boge 8 OT,
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9017 B8.25 8583 &7 66 88.23 8891 866 88,86 86.9 86.9 86.17 86.22 86.21 86.32 8683 B6.45 B6.4 B6.4 86.07 8577 B87.24
882 10,073 10.857 11.138 1.8 11.969 13.263 14.269 14.432 14,882 14.927 15.054 15.272 15919 16,658 18.088 18,641 19.059 23388 24.813
48 B3 234 333 283 202 4.9 249 82 0.0 27 177 46 59 44 25 22 247 15.7 2 78
0.05 0.05 0.207 0.207 0259 0.207 0.207 0.207 0.309 0.309 0.414 0.414 0.414 0.414 0.414 0.414 0.414 0.414 0.414 0.414 0.616
0.002 0.009 0.008 0.101 0277 0699 0.042 0.212 0.135 0 0.013 0.104 0.079 0.118 0256 0.168 0.156 0181 0.118 o.021 0.244
] 0.002 0.003 0.031 0.007 0.085 0.001 0.004 0.008 L] 0.001 om 0.023 0.037 012 0.076 0.073 0.085 0.054 0.0m1 0.153
0.109 04T 0.231 0679 0442 0.726 1.144 1.144 0.642 0719 0.429 0459 0.792 0.856 1.459 1.5T1 1.614 1641 1.641 1.978 1.372
-0.018 -0.028 -0.104 0273 0.084 -0.203 -0.153 -0.153 0159 04T -0.118 -0.142 -0.423 -0.476 -0.963 -1.055 -1.097 -1.124 -1.124 -1.436 -1.084
0.453 1.424 0.328 2.748 089 3144 T.749 7.7 1.491 187 0.467 0.533 1.5M 1.831 5.2686 6127 6.462 6.68 668 9.692 2.847
0.009 0.034 0.132 0.856 0.021 0.381 0.148 0.148 0.096 om 0.038 0.054 0.454 0.572 2313 2774 2.998 3144 3144 5.125 1.783
075 075 2725 8016 81.75 858 13513 135.13 168.95 189.37 202.81 2169 3744 404.47 689.32 742.37 T62.47 775.25 775.27 93445 1435.3
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