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COCTAB J1OKYMEHTA

OO6ocHOBBIBaIOIIME MaTepuagbl K CXEM€ TeIUIOCHAOXKEHUS, SIBISIOMIUECS €€

HEOTHhEMJIEMOM JaCTbIO, BKIIFOYAKOT CICAYIOIMINUC I'JIaBbI:

I'nmaBa 1

I'naBa 2

I'masa 3

I'nmasa 4

I'masa 5

I'maBa 6

I'maBsa 7

I'nmasa §

I'masa 9

I'masa 10
I'masa 11
I'naBa 12

T'naBa 13

I'napa 14
I'naBa 15
I'naBa 16
I'naBa 17

"CyiecTByroliee IMOJoKeHHe B cdepe NPOU3BOACTBA, Mepenadyd |
noTpeOIeHUs TEIUIOBOM SHEPTUU JIJIS 1IeJIei TerIocHa0KeHus "
"CyliecTBymollee M MEPCHEKTUBHOE MOTPEOJSICHUE TEIUIOBOM SHEPrUU Ha
LICJIM TEIUIOCHAOKCHUS "

"DNeKTpOHHAS. MOJIENIb CUCTEMBbI TEIJIOCHA0XKEHUSI TIOCETIEHUS, TOPOJCKOTO
OKpyra, ropoja (eepajbHOro 3HaueHus";

"CymiecTByoliee W TEepCIeKTUBHBIE OalaHChl TEIJIOBOW MOIIHOCTH
UCTOYHUKOB TEIUIOBOM YHEPTUH U TEIJIOBOW Harpy3kH nmorpedureneit”;
"MacTep-11aH pa3BUTHsI CUCTEM TEIIOCHAOKEHUS MOCENIEHUs, TOPOJCKOTO
OKpyTa, ropoja denepaibHOro 3HaueHus"

"CylecTByOIUEe W TEPCIEKTUBHBIE OalaHChl MPOU3BOJUTEIBHOCTH
BOJOIOATOTOBUTENBHBIX YCTAHOBOK M MAaKCHUMAaJbHOTO MOTpEOJICHUS
TEIUIOHOCHUTEIISI TETUIONOTPEOISIONIMMHU YCTAaHOBKAaMH TIOTpeOUuTeNei, B TOM
YHUCJIE B aBAPUIHBIX peKUMax";

"[IpennokeHuss MO CTPOUTENBCTBY, PEKOHCTPYKLUHU, TEXHHUUYECKOMY
NIEPEBOOPYKEHUIO U (MJIN) MOJEPHHU3AIUU UCTOYHUKOB TETUIOBOM dHEPTUn'";
"[IpennokeHus Mo CTPOUTENBCTBY, PEKOHCTPYKLUHU U (M) MOJAEPHU3ALUU
TEIJIOBBIX ceTei";

«[IpennoxeHust Mo NepeBoy OTKPHITHIX CUCTEM TEIUIOCHAOXKEHHUS (TOPSUYEro
BOJIOCHA0KEHUS) B 3aKPBITHIE CHCTEMBI TOPSUYETO BOJIOCHAOKEHUS;
"[TepcrieKTUBHBIE TOTUTMBHBIE OaJlaHCHI'";

"O1eHKa HaJIEKHOCTH TEIJIOCHA0KEHU'";

"OOOCHOBaHHWE  MHBECTHUIMI B  CTPOUTENBCTBO,  PEKOHCTPYKIIMIO,
TEXHUYECKOE NIEPEBOOPYKEHUE U (WIIN) MOJEPHU3AIUIO ";

"MHaMKaTOpPbl pa3BUTUSL CUCTEM TEIUIOCHAOXKEHMS MOCETIEHHS, TOPOJCKOTO
OKpyra, Topoja peaepanbHOro 3HaUCHUs".

"llenoBsie (TapudHbIC) TOCTEACTBHS"

"PeecTp equHBIX TEITIOCHAOXKAIOIIUX OpraHu3aIuil"

"PeecTp MeponpusiTHii cXembl TeTIocHa0XeHus"

"3aMeuaHus U IPEUIOKEHUS K IPOEKTY CXEMBbI TeTJI0CHA0KeH!s "
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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, TCXHOJIOT'HYECKH COCANHCHHBIX TCIIJIOBBIMU CETAMUA

HcTounuk TemmoBoi
SHEPTUH

yCTpOI;'ICTBO, npeaAHa3sHa4YCHHOC IJIA ITPOU3BOJACTBA TEIJIOBOI OHEPIrun

TemnoBas ceTn

COBOKYITHOCTh YCTPOMCTB (BKJIIOYAsl IIEHTPAJIbHBIE TEIUIOBBIC MYHKTHI,
HAaCOCHBIC CTaHIMHU), MPEIHA3HAUYCHHBIX I T[epefadyd TEIIOBOM
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 TemIoBOM

SHEpTruH (nanee

JIuno, npuoOpeTaroiiee TEIIOBYIO SHEPrUI0 (MOIIHOCTB),

TCINIOHOCUTCIIb JIA UCIOJIb30BAHUA HA IMPUHAJICIKAIIIUX MY Ha IIpaBC

OTpeOuTeNh)
COOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBAHUU TEIIONOTPEOISIOMINX
yCTaHOBKax JIM0O JIsl OKa3aHHUsI KOMMYHAJIbHBIX YCIYT B YaCTH FOpSYEro
BOJIOCHA0>KEHUS M OTOIUICHUS
Tennonorpedasromas VY CTpoiCcTBO, IPEAHA3HAYEHHOE JIJISl UCIIOJIB30BAHUS TEIJIOBOW dHEPIuH,
YCTaHOBKa .
TETUIOHOCUTEJNS [T HY XK1 HOTPEeOUTENS TEIUIOBON SHEPTUU
Tennocnabxaromas Opranuzanys, OCYIIECTBISIIONIAs NPOAAXY MNOTpeOUTeNnsIM U (WUIn)
OpraHu3arus
TETIOCHAOKAIOIINM OpraHM3aIusIM POM3BEACHHBIX WIn
NPUOOPETEHHBIX TEMJIOBOM 3HEPruM (MOIIHOCTH), TEIUIOHOCUTENS U
BJIa/ICIONIAsl Ha MpaBe COOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBaHUU
WMCTOYHUKAMHU TEIUIOBOM 3HEPTUHU U (WJIK) TEIJIOBBIMU CETSMU B CUCTEME
TETIOCHA0XKEH U, IIOCPECTBOM KOTOpOMH OCYILIECTBIISAETCS
TeTI0OCHA0KeHHe MOTPeOUTENeH TEMIOBOM SHEPTUH (JaHHOE MOJI0KEHUE
MPUMEHSIETCS K PEeryjIMpOBaHUIO0 CXOJHBIX OTHOUIEHHH C ydacTHEM
WHIUBUAYAIbHBIX NIPEATNPUHUMATENEH )
Tennocerepas Opranuzanys, okasblBarollas YCIYI'M 10 IEpefadye TEIIOBOM 3HEPIUH
OpraHu3aLus

(1aHHOE TIOJIO)KEHHE TIPUMEHSETCS K PETYJIUPOBAHHUIO  CXOIHBIX




TepMuHbI

OmnpenesieHus

OTHOIICHUH C yJaCTHUEM MHIUBUAYAIbHbBIX NIPEANPUHUMATEIIEH )

30Ha IeUCTBUS
CHUCTEMBI
TEILUIOCHAOXKEHUS

Tepputopusi rOpoJICKOro OKpyra WM €€ 4YacTb, TPaHHIIbI KOTOPOM
yCTaHABIMBAIOTCA M0 HauOoJiee YJAJICHHBIM TOYKaM MOJKIIOUYCHUS

HOTpCGHTeJIGfI K TCIIJIOBBIM CCTAM, BXOOAIIUM B CUCTCMY

TEILUIOCHAOXKEHUS

30Ha IEUCTBUS
HUCTOYHUKA TEIUIOBOM
SHEPTUU

Tepputopusi TOpoJACKOro OKpyra WJIM €€ 4YacTb, TPaHMIIBI KOTOPOM

YCTAaHABJIMUBAKOTCA 3aKPbITBIMHU CCKIMOHUPYOIIUMHU 3aJIBUXKKaMH

TEIIOBOM CETH CHCTEMBI TEIIOCHAOKEHMS

YcraHoBiIeHHAs
MOIIHOCTh UCTOYHHKA
TEIUIOBOM HEPTUU

CyMMa HOMHUHAJIBHBIX TEIJIOBBIX MOIIHOCTEW BCErO MPHUHATOTO MO aKTy
BBOJIa B DKCIUTyaTaIli0 000pyA0BaHus, TPEeIHA3HAYCHHOTO IS OTIyCKa
TEIUIOBOM DHEPTHH TOTPEOUTENISIM Ha COOCTBCHHBIC W XO3SIICTBCHHBIE

HYXbI

Pacnonaraemas
MOIITHOCTb MCTOYHUKA
TEIUIOBOM HEPTUU

Benuuuna, paBHas yCTaHOBJIEHHONW MOIIHOCTH MCTOYHHMKA TEIUIOBOM
SHEPrMM 32 BHIYETOM OOBEMOB MOIIHOCTH, HE peaTu3yeMoi 1o
TEXHUYECKUM IIPUYUHAM, B TOM YHCJIE 110 IPUUNHE CHUKEHUSI TETIJIOBOM
MOILIHOCTH 000PYAOBaHUS B Pe3yJbTaTe KCILIyaTalluy Ha MPOJIEHHOM
TEXHUYECKOM pecypce (CHI)KEHHE MapaMeTpoB Mapa mepen TypOUHOMH,

OTCYTCTBHUC PCUHUPKYIIANMU B ITUKOBBIX BOI[OFpeI\/'IHBIX KOoTJIoarperarax 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 TEMIOAJIEKTPOCTAHIIUN, TPU KOTOPOM TMPOU3BOJCTBO
3JIEKTPUYECKON SHEPTrUH HEMOCPEACTBEHHO CBSA3aHO C OJJHOBPEMEHHBIM

MIPpONU3BOJACTBOM TEIJIOBOH SHEpPIrUun

TemmocereBbie OOBEKTHI

OOBeKThl, BXOMSIIME B COCTaB TEIUIOBOM CETH M O0ECIeYUBAIOIINE
nepenadyy TEIUIOBOW HSHEPTHMM OT HMCTOYHHMKA TEIUIOBOM SHEPruu Ji0

TEIUIONOTPEOIAIONIMX YCTAHOBOK TOTPEOUTENEH TEIIOBON SHEPTUU

PacuyeTHEBII Dj1EMEHT
TEPPUTOPHUATIBHOTO
NEeJIEHUS

TeppI/ITOpI/I}I TOpOJACKOro OKpyra Wi €€ 4aCTb, HNpUHATAd IJId ueneﬁ
pa3pa60TI<H CXEMBI TEIIOCHA0KEHUS B HEM3MEHIEMBIX rpanvnax Ha BECb

CPOK JIEUCTBHS CXEMBI TEIIJIOCHAOKEHUS




NEPEYEHDb NPUHATHIX OBO3HAYEHUM

Z

Coxkpaienue Mosicnenue

n/n

1 BMK biiouHo-MonynbHAS KOTENbHAS

2 BITY BoponoaroroBurenbHas ycTaHOBKa

3 I'BC T'opsiuee BomocHaOKeHME

4 ETO Enunas TemrocHaOkarommas opraHu3aris

5 3ATO 3aKphITOC TEPPUTOPUATHLHOE 00pa30BaHUE

6 4181 HNHBecTHLIMOHHAS ITporpaMma

7 NTII WNHnuBuTyanbHBIN TEIUIOBOM IIYHKT

8 MK, KM MyHununanbHas KOTelnbHas

9 MVII MyHununanbHOe yHUTAPHOE IPEAIPUITHE

10 HBB Heo0Oxomumast BasmoBast BRIpy4Ka

11 HAC Hasor Ha 100aBJICHHYI0 CTOMMOCTb

12 HH3T HecHmxkaeMblif HOpMaTHUBHBIN 3amac TOIUIMBA
13 HC Hacocnas cranmus

14 HTJ HopMmaTtuBHas TexHUUecKast JOKYMEHTAIINS

15 HO3T HopmaTuBHBIM 3KCILTyaTallMOHHBIM 3allac OCHOBHOTO MJIM PE3EPBHOIO BHJIOB

TOILIMBA

16 OB OTOIUICHNE U BEHTWISALIUSI

17 OH3T OOmuii HOpMaTUBHEIH 3aIac TOIIMBA

18 [P [IpoekTHBIE 1 U3BICKATETHCKHE PAOOTHI

19 I[THC [ToBbIcUTENBHO-HACOCHAS CTAHLIMS

20 III1 PO [TocranoBnenue IlpaBurenscrBa Poccuiickoit ®eaeparyu
21 [ry ITenomonuyperan

22 CMP CTpouTenbHO-MOHTaKHBIE pabOTHI

23 CUT Cucrema IEeHTPATU30BAHHOTO TEIJIOCHAOKEHUS
24 o TennoBast aneprus

25 XBO XHUMBOJIOOYHNCTKA

26 XBII XHUMBOIOIIOITOTOBKA

27 IITII IleHTpanbHBINA TEIIOBOM ITYHKT

28 5M DJeKTpOHHAast MOJENb CUCTEMBI TeIJIOCHA0XKeHUs . MypMaHCK




ITTABA 3. 2JIEKTPOHHASA MOJIEJIb CUCTEMbI TEIIVIOCHABXEHUA
HOCEJIEHUA

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

Bce runmpaBianueckue pacueTbl, NPHUBEACHHBbIE B JaHHOM paboTe, cIelaHbl B
AIEKTPOHHOU MOJIEIIH.

JUis  nanpHEHIIero MCHOJb30BaHUS DJIEKTPOHHOW MOJIENH, TerIocHa0XKarolue
OpraHu3aluu JOKHBI OBITH 00eCIeYeHbl JaHHOW MTPOrPaMMON.

[Taker ZuluThermo mo3BossieT co3/1aTh PacUETHYI0 MAaTEMAaTUYECKYI0 MOJIETb CETH,
BBIIIOJIHUTh ~ IMACIIOPTU3AIMI0 CETH, K HAa OCHOBE CO3JaHHOM MOJEIM peIaTh
WH(OPMAIIMOHHBIE 337]a4M, 33/1a4d TOMOJOTUYECKOTO aHajin3a, W BBIMIOJIHATH pa3nyHbIC
TEIJIOTUIPABIINYECKHUE PACUETHI.

Pacuery momyie)xar TYNHKOBBIE M KOJIBLIEBBIE TEIUIOBBIE CETH, B TOM YHUCIE C
MOBBICUTEIBHBIMU ~ HACOCHBIMM  CTaHUUSMM M JIPOCCEJNHMPYIOIIUMH  YCTPOICTBaMH,
paboTarouiye OT OJTHOTO WIIH HECKOIbKUX UCTOYHUKOB.

[IporpamMma npenycMaTpuBaeT TEIUIOTUIPABINYECKAN pacueT ¢ MPUCOEINHEHHEM K
CeTH WHJMBHUIYaJIbHBIX TEIJIOBbIX MYHKTOB (MTII) M wEHTpalbHBIX TEIUIOBBIX ITYHKTOB
(LITII) mo HECKONBbKUM JECSITKaM CXEMHBIX PEIICHHUI, MPUMEHSEMbIX Ha TEPPUTOPUHU
Poccun.

Pacuer cucreM TemnocHaOXeHUsS MOKET IPOU3BOJUTHCA C YYETOM YTEUYeK U3
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 ™oryr paborarh Kak B TECHOW HMHTETpaluu C
reonH(opMalMoHHON cuctemoil (B Buae wmonyna pacumpenus [MC), tak u B Buze
OTJCNIbHOM OHOIMOTEKH KOMIIOHEHTOB, KOTOpBIE MO3BOJSIOT BBIMOJIHATH pacueThl U3
IIPUJIOKEHUN MOJI30BATENIEH.

CocraB 3aj1au4:

- IlocTpoeHue pacueTHON MOAENH TEIJIOBOM CETU

- Tlacnoprtuzaius 0ObEKTOB CETH

- Hamanounslil pacyeT TEniIoBOU CETH

- IloBepouHsblii pacyeT TEMIOBOW CETH



- KoHCTpyKTOpCKMH pacyer TeII0BOM CETH

- Pacuer Tpebyemoii TemnepaTypbl Ha HCTOUYHUKE
- Kommyranuonnsie 3a1a4n

- IlocTpoeHnue npe3oMeTpudecKkoro rpapuka

- Pacuer HOpMaTUBHBIX NTOTEPH TEIUIA YEPE3 U3OJISALIUIO

3.1 TI'pajduyeckoe mpeacTaBjieHHEe O0HEKTOB CHCTEMbI TENMJIOCHAOKEHUSI C
NPUBA3KOH K Tomorpaguyeckoid OCHOBE € MOJHBIM TONMOJOTHYECKHM ONMHCAHHEM

CBA3HOCTH 00HEKTOB

TemnoByo ceTh MOXXHO H300pa)xkaTh Ha KapTe, ¢ NPHUBS3KOM K MecTHOCTH (1O
KOOpJIMHATaM, C MPUBI3KOH K OKPY)KaIOIUM O0BEKTaM), 4TO MO3BOJHUT B JaJIbHEHIIEM He
TOJIbKO TPOBOAUTH TEIJIOTUAPABINYECKUE PACUEThl, HO W pelaTh JPyrue HHKEHEpHbIE
3aJ]auu, 3Has TOYHOE MECTOHAXOXIEHUE TEIUIOBBIX ceTel. [Ipumep n3o0paskeHus TemIoBon

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

Pucynok 3.1 M300pakeHune TenJoBoOil ceTH HA KapTe ¢ NPUBA3KO0il K MECTHOCTH
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Zulu moxeT paboTaTh KaK B JIOKAJTLHOW CUCTEME KOOpAUHAT (TUTaH-CXeMa), TaK U B

OJIHOM 13 Teorpad@uyecKux MPOEKIIUM.

Cucrema noanepxxusaet 6osee 180 garymos, B ToM umcie [13-90, CK-42, CK-95 no
I'OCT P 51794-2001, WGS 84, WGS 72, ITynkoso 42, NAD27, NADS&3, EUREF 89. Criucok

MO/IJIEPKUBAEMBIX JaTyMOB OYIET pacIUupATHCS.

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

CHCTEME KOOPAMHAT, K OHOU U3 TJI00AIBHBIX CUCTEM KOOPAUHAT.

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

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

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

BbINIOJIHEHA B cucTeme koopaunat WGS 84.
3.2 Tlacnoptu3zanusi 00beKTOB CUCTEMbI TENJIOCHAOKEHUS

[Tpu paGoTe B reomHPOPMAITMOHHOW CHUCTEME CETh JOCTATOYHO MPOCTO U OBICTPO
3aHOCUTCSl C TOMOIIBIO MBIIIKA WM 1O KoopauHaTtam. [Ipu atom cpa3y dopmupyercs
pacuetHass Mmojenb. Ilocie rpaduueckoro u300pakeHUST CHUCTEMBbl TEIJIOCHAOXKEHHUS,
HEO0OXOJIMMO 3a/1aTh pacyeTHbIE MapaMeTpbl OOBEKTOB M BBIMIOJHUTH COOTBETCTBYIOIINE

pacyeTshl.

TemoBasi ceTh BKIIOYAET B ce0s CIEAYIOIIME OCHOBHBIE OOBEKTHI: HMCTOYHHK,
y4acToK (TpyOOIPOBOIbI), MOTPEOUTENH U Y3JIbI: IIeHTpaibHbie TeruioBbie MyHKTHI (LITII),

HACOCHBIE, 3alIOPHYIO U PETYJIHUPYIOUIYI0 apMaTypy, KaMepbl U IPYTUE DIEMEHTHI.
HUcTouHukK

Hcmounuk — 5T0 CUMBOJIBHBIA OOBEKT TEIUIOBOM CETH, MOJCTUPYIOIIMN PEXKUM
pabotbl koTenbHOM unum TOL. B maremarnueckoil MOJENIM HUCTOYHUK MpPEACTaBISETCA

CCTCBBIM HACOCOM, CO3Jar0IlruM pacnonaraeMmﬁ Hamop, M MOAINMUTOYHBIM HACOCOM,
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OTIpEeNIETISIONIMM HArop B 0OpaTHOM TpyOOmpoBoje. YCloBHOE 0003HAYCHHE MCTOYHUKA B
3aBUCUMOCTH OT pekuMa paboThl MpelcTaBlieHO Ha pucyHke. Ilpu paboTe HECKOTBKHX

HNCTOYHHUKOB Ha OAHY CCTb, OAWH N3 HUX MOJKCT BBICTYIIATH B KAUYCCTBC IMMKOBOM KOTEIILHOM.

L BEIHOMEH
‘ OTKKYEH

Pucynok 3.2 Yci10BHOe H300pakeHHe HCTOYHUKA

Yuyacrtok
Yuacmok — 310 nuHeliHbI 00BEKT, HA KOTOPOM HE MEHSIIOTCS:
—  JauameTp TpyoornpoBoja;
—  THUII IPOKJIAJKU;
—  BWJ U3OJISIUY;
—  pacxoj TeIUIOHOCUTEJIS.

JIByxTpyOHas TeTioBasi CE€Th M300paX)aeTCs B OJIHY JIMHUIO U MOXKET, B 3aBUCUMOCTHU
OT JKEJIaHMs TMI0Jb30BATElsl, COOTBETCTBOBATH WJIM HE COOTBETCTBOBATH CTAHAAPTHOMY

nzoopaxenuto cetu o 'OCT 21-605-82.

Kak mo00i1 00bEKT ceTH, y4acTOK UMEET pas3Hble PEXUMBbI PabOTHI, HANPUMED,
«OTKJTFOYCH MOJAFOIIHI WIIH «OTKIFOUEH OOPAaTHBINY, CM. pUCYHOK «PeXUMBI N300paXKeHUs

y4acTKa» . OTH PEXUMBI MO3BOJSIOT CMOJIETUPOBATH MHOTOTPYOHBIE CXEMBl TEIUIOBBIX

ceTeu.
Pexum 1 BrnioueHw! oda Tp-aa T T
Pexum 2 - Beikntouerel oba Tp-aa T T
Pexum 3 OTxntoyeH oBpaTHelit Tp-4 T T
Pexum 4 OTkntoueH nogatoLwuid Tp-a T . T
Mone3oBartensckoe nsobpaxexne cetn W3obpaxenue cetn no [OCTY 21-605-82

Pucynok 3.3 N300paskeHHe HECKOJIBbKHUX COCTOSIHMI YYacTKOB, 32/1aBaeMbIX Pa3HbIMHU

pexuMaMu
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Yi3en

¥Y3en — 310 CUMBOJIBHBIN 0OBEKT TETIOBOM CETH. B TEII0BOM CETH y3/1aMu SBIISIOTCS
BCE OOBEKTHI CETH, KPOME UCTOYHHUKA, TIOTPEOUTEINSI U y4acTKoB. B MaTemaTnueckoi Mojaenu
BHYTpEHHEE MpeJICTaBIeHHEe 00BEKTOB (KpOMe MCTOYHHUKA, MOTpeOuTens, nepembruku, [[TII
U PEryJIATOPOB) MOJEIUPYETCS ABYMS y3JIaMH, YCTAHOBJICHHBIMU Ha MOJAIONIEM U 00OpaTHOM

TpyOOIpoOBOIAX.

VYciioBHOE 0003HAa4YEHHE Y3JIOBBIX OOBEKTOB B 3aBHCHUMOCTH OT pEXHMa pabOThI

MpeACTaBICHBI HA pUCYHKE 3.4.

TennoBad KaMmepsa

@® pazeeTBnexHue

»- cMeHa auameTpa

Pucynok 3.4 YcJ10BHOE H300paskeHHE y310BbIX 00bEKTOB

[TpocTbIM y37I10M B MOJIENM CUMTAETCs JII000H y3€el, YbM CBOMCTBA CIEIUAIBHO HE
OoroBopeHsl. [IpocToit y3en CiyKAT TOIBKO Il COEAUHEHUS YYaCTKOB. TakuMHu y3J1aMu s
MOJCIIA SIBIIAIOTCSL TEIUIOBBIE KaMepbl, OTBETBICHHs, CMEHBl IUaMETPOB, CMEHAa THIIA

MPOKJIaJAKH WJIN TUIIA U30JIAIUA U T. 1.
HeHTpaJIbHI)le TENJOBbIC ITYHKTBI

Ienmpanonuviit mennosou nynkm (LTII) — 510 y3e1 AONOJHUTEILHOIO
peryJIMpoBaHus U paclpeiesIeHUs TEIUIOBOM dHeprun. Hanuuue Takoro y3ia noapa3zyMeBaer,
YTO 32 HUM HaXOAMTCS TYIUKOBAs CETh, C MHAMBHAyalIbHBIMU moTpeOutensimu. B I[TII
MOXET BXOJAUTH TOJIBKO OJWH YYaCTOK M TOJBKO OJWH YYaCTOK MOXET BBIXOAMUTH. [Ipruem
BXOJSILNAN yYaCTOK HJIET CO CTOPOHBI MAaruCTPAJIN, a BBIXOJSAIIUN YY4aCTOK BEIET K KOHEUHBIM
notpeburensM. Bayrpennss kogupoBka L[TII 3aBucHT OT ero cxembl NPUCOEIUHEHHUS K
TEIUIOBOM CETU. DTO MOXET ObITh I'PYNIOBOW 3J€BaTOp, I'PYNIOBOM HACOC CMEIIEHUS,
HE3aBHUCHUMOE TIOJIKJIIOYEHUE Tpymmbl notpeduteneit, 6oinepsl Ha 'BC u T.1. Ha mannsiif

MOMEHT B pacropsibKeHuu nosibzoBateis 28 cxeM npucoeannenust [{TII.
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Pucynok 3.5 U3zoo6paxkenune LTII

Bcnomorarte/ibHbII y4acTOK

Bcnomozamenwvuwviit yuacmok — ykasblBaeT Hayajao TpPyOOIPOBOJOB TOpSYETO
BOJIOCHA0XKEHUSI TIPU YeThIpeXTpyOHOH TerioBoi cetu nocie LITII. Dto HebombIoi yuacTok
3aKaHYMBACTCS TPOCTBHIM Y3JI0M, K KOTOPOMY MOJAKIIOYAETCS TPYOOMPOBOJ TOPSUYEro
BOJIOCHAOXKEHHUSI, KaKk TToka3zaHo Ha pucynke «[logximrouenue Tpydonposoaa I'BCy.

BcnomorarenbHbIA
y4actok ana UTN

/
nulks "o

Pucynok 3.6 Iloakiarouenne Tpyoonposoaa I'BC

IMoTpeduTenn

Ilompeobumens — STO KOHEYHBIH OOBEKT ydacTKa, B KOTOPBIA BXOAWT OJIUH
MOIAIONTUN U BBIXOJUT OJUH OOpaTHBIA TPyOOINpoBoa TeraoBoit ceTu. [lox moTpedurenem

rmoHnuMaercs abDOHEHTCKHI BBOJ B 3aHHUE.

VYcinoBHoe 0003HaueHHe NOTPEeOUTENss B 3aBUCHUMOCTH OT peXHMa pabOTh

IIPEJICTABICHO HA PUCYHKE HHUIKE.
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. BEMKIYEH
. OTENKYEH

Pucynok 3.7 Ycji0BHOe U300paskeHne MOTPeOUTe st

[loTpebuTenb TENIOBOW 3HEPrHUM XapaKTEPU3YETCS PAcCUETHBIMH Harpy3kaMu Ha
CUCTEMY OTOIUICHMsI, CUCTEMY BEHTWISLUU M CHUCTEMY TOpSYEro BOJOCHAOXKEHUS U
pacyeTHbIMHU TEMIIEpPATypaMH Ha BXOJI€, BBIX0JI€ MOTPEOUTENS], U paCUETHOMN TeMIiepaTypoi

BHYTPEHHETO BO3]1yXa.

B onHOonMMHENHHOM MIpeaCTaBIEHUN MOTPEOUTETh — ITO Y3JIOBOM JIEMEHT, KOTOPBIi

MOJKET OBITH CBA3aH TOJIBKO C OJJHUM Y4YaCTKOM.

BHyTpeHHsII KOIUpOBKA MOTPEOUTENSI CYIIECTBEHHO 3aBUCUT OT €ro CXEMBI
MPUCOCAUHEHUSI K TEIuioBOM ceTh. CXeMbl MOTYT OBITh 3JIEBAaTOPHBIE, C HACOCHBIM
CMEIICHUEM, C HE3aBUCHUMBIM MPUCOCIMHEHNUEM, C OTKPBITHIM UJTU 3aKPBITHIM OTOOPOM BOJIbI
Ha ['BC, ¢ perynstopamu TemnepaTypbl, OTOIUIEHUS, pacxoaa U T.1. Ha gaHHbI MOMEHT B

PACIIOPAXKCHUH I10JIB30BATCIIA 31 cxema IIPpUCOCOANHCHUA HOTpe6HTeHefI.

Ecam B 37aHMM HECKOJIBKO Y370B BBOJIA, TO OOBEKTOM «IOTPEOUTENBY» MOXKHO
OmMCcaTh KaXIbli BBOJ. B TOke BpeMs Kak OJWH MOTPEOUTENh MOYKHO OIMCATh IEJIBIMA
KBapTaJI MJIK 3aBO/JI, 3a/1aB JIJII TAKOTO TOTpeOUTENsT 0000IICHHBIC TEIUIOBBIC HArPY3KH.

O06001eHHBIIT OTPEOUTEIb

Obo6wennvlit.  nompedumens — CUMBOJIBHBIH OOBEKT TEIUIOBOM  CETH,
XapaKTePU3YIOMUNCA  MOTPEOSIEMBIM  PacXoZOM  CETEBOM  BOABI WM  3aJaHHBIM
CONPOTUBIICHHEM. TakuM TOTpeOUTEIEM MOXKHO MOJICIMPOBaTh, HAMpUMeEp, OOIIYIO

Harpy3Ky KBapTasa.

YcnoBHoe 0603HaUeHHE OOOOIIEHHOrO MOTPEOUTENsT B 3aBUCHMOCTH OT PEXHMa

paboThI IPEICTABIEHO HA PUCYHKE HIKE.

BKNHO4YeH
OTKNTHOYeH

Pucynok 3.8 N300pakeHue 00001IeHHOT0 IOTpeOUTEIS
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Takoit 00beKT y100HO UCIIOJIB30BaTh, KOT/Ia BO3HUKAET HEOOXOIMMOCTh PACCUUTATh
TUIPaBIUKY ceTd Oe3 uHpopMalMM O TEIUIOBBIX Harpy3kax M KOHKPETHBIX cXemax
NPHUCOEANHEHUS TOTpeOuTENEN K TerioBol cetn. Hanpumep, npu pacuete MarucTpaibHbIX
ceTei MH(QOPMALUU O KBAPTAJIBbHBIX CETAX MOXKET He ObITh, a JAJIsl OLIEHKH NOTEph HAaropa B
MarucTpaisix JOCTaTOYHO 3a7aThb OOOOIIEHHBIE pPACXOIbl B TOYKaX MPUCOECIUHEHUS

KBapTaJIOB K MaFHCTpaHBHOﬁ CCTU.

B onHonuHelHOM UW300pakeHMHM HE Tpedyercs MOAKIYaTh OO00OIIEHHBII
noTpeOuTeNIb Ha OT/IEIBHOM OTBOSILEM yYacTKe, Kak B cilydae mpocTtoro norpedurens. To
€CTb B 3TOT y3€J MOXKET BXOAWTh W/MIM BBIXOAWUTH JII00O€ KOJIMYECTBO YYacCTKOB. IJTO

ITO3BOJIACT 6BICTpO u YI[06HO, C MUHUMAJIBHBIM KOJIMYCCTBOM HMCXOJHBIX JAaHHBIX.

l
s ~ > —— ¢

McTOYMHHK 06 0GLWEeHHbIe NOTpesUTENH

Pucynok 3.9 BapuaHThbI BK/IIOYeHHE 00001IEHHBIX MOTPeduTe e

3aaBHIKKa

3a0euscka — >TO CUMBOJILHBIN OOBEKT TEIUIOBOM CETH, SIBJISIONIANCS OTCEKAIOIAM
YCTPOMCTBOM. 3aIBMIKKA KpPOME JBYX PEXKUMOB pPaOOTHI (OTKPBITA, 3aKphITA), MOXKET
HaXOJIUTHCS B IPOMEKYTOUYHOM COCTOSIHUH, KOTOPOE OMPEAEIACTCS CTENEHBIO €€ 3aKPhITHUS.

[TpoMexyToYHOE COCTOSIHUE 3aJIBUYKKH JTOJKHO OMPENIEISATCS Mpu e€ peskuMe padoThl.

’ : I OTKPBITA

N 3aKpbITa

Pucynok 3.10 Yci10BHOe H300pakeHne 3aABHKKH

VYcnoBHOe 0003HaUYEHUE 3aMOPHO-PETYIUPYIOIIETO YCTPOMCTBA B 3aBUCUMOCTH OT

pexuma paboThI:

3aiBIKKA B OAHOJMHEHHOM H300pa)KEHUU TPEJCTABISAETCS OJHUM Y3JIOM, HO BO

BHYTPCHHEM IIPCACTABIICHUH B 3aBUCHUMOCTHU OT 3aJaHHBIX IMapaMETpPOB B CEMaHTHUYECKOU
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0a3e maHHBIX, MOXET OBITH YycTaHOBIEHAa Ha o0Oomx TpyOompoBomax puc 3.10.

«OI[HOJ'IHHGﬁHOG H BHYTPCHHC IIPCACTABJICHUC 3aABUKKU)).

s -

b—
p4

Pucynok 3.11 OqHoiMHeliHOe U BHYTPEHHE NMPeACTABJIeHNEe 3aIBUKKH

Ilepembruka

Ilepembluka — >TO CUMBOJIBHBIN OOBEKT TETIOBOM CETU, MOACTUPYIOIMIUNA YIaCTOK

MEXy MOJAIOIINM B O0OpaTHBIM TPYOOIIPOBOAMHU.

VYcioBHoe 0003HaUeHHE IICPEMBIYK B 3aBUCHUMOCTH OT PpCIKHUMaA pa60TBI

IMpEaACTaBJIICHO HAa PUCYHKC HUIKC.

OTKDEITA

3aKpbeITA

Pucynok 3.12 Y cJji0BHOe npeAcCTaBJ/IeHHE NIEPeMbIYKHU

[Tepembluka MO3BOJSET CMOAECIMPOBATH YYACTOK, COCAWHSIOIIMN TMOJAIOIINN U

00paTHBIN TPyOOIPOBOILL. B 3TOT y3€1 MOXKET BXOIUThH W/WUIH BBIXOAUTH JIF000€ KOJTHMYECTBO

— =%

Pucynok 3.13 [Iepembruka

Y4aCTKOB.

Tak kak nmepembluka B OJHOJIMHEMHOM M300pa)KEHUU MPECTABICHA Y3JI0M, TO IS
MOJICIMPOBAHUS COCAMHEHUS MEXIy MOJAI0IUM TpPyOONMpOBOJOM OJHOTO y4yacTKa U
oOpaTHBIM  TpyOONpPOBOJOM JAPYroro y4yacTKa OJHOTO JJIEMEHTAa  «IIE€PEMBIUKay
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HepocTaTouHO. [loHamoOsITCs emie ABa ydacTka: OJIMH TOJIBKO MOMAOIIHMA, IPYTrOH - TOJIBKO

00paTHBIH.

Pucynok 3.14 CoefuHeHre MeKIY NOJAKIIMM TPYOONPOBOAOM OJHOI0 Y4YaCTKa H

00paTHBIM TPYOONIPOBOIOM JAPYIOro Y4acTKAa

HacocHnasl crannus

Hacocnasn cmanuusa — CHMBOJIBHBIN O00OBEKT TEIUIOBOM CCTU, XapaKTepHSYIOMHﬁCH

3a/IaHHBIM HAIIOPpOM HJIN HaHOPHO-paCXOHHOﬁ XapaKTepHCTHKOﬁ YCTAHOBJICHHOI'O HAacocCa.

HacocHast ctaHIus B 0JTHOJIMHEHHOM W300paKEHUHU MPEACTABISICTCS OJTHAM Y3JIOM.
B 3aBuCcMMOCTH OT TaOJIMYHBIX TTAPAMETPOB ITOTO y3JIa HACOC MOXKET OBITh YCTAaHOBJICH HA
MO/IAIOIIEM HJIM 0OOpaTHOM TPyOOINpPOBOE, TMOO Ha 000UX TPYOOIPOBOAAX OJHOBPEMEHHO.
Jlnist 3aianus HapaBlieHUs ACUCTBHSI HACOCa B ATOT y3€JI TOJILKO OJIMH y4acTOK 00s13aTeIbHO

JAO0JDKCH BXOAWUTH U TOJBKO OAWH Y4aCTOK JOJIKCH BBIXOAUTD.

Ot e P et

e e el e )

Pucynok 3.15 HacocHas ctraHuus

Hacoc MoxkHO MoziennpoBaTh IByMs crioco0aMu: TUO0 Kak HeanbHOE YCTPOHCTBO,
KOTOpPO€ HU3MEHSET JaBJeHHE B TpPyOONpOBOJAE Ha 3aJaHHYIO BEIMYMHY, JIMOO Kak
YCTPOICTBO, paboTaroiiee € Y4eTOM pealbHONW HAlOPHO-PACXOJAHON XapaKTePUCTUKU

KOHKPCTHOI'O Hacoca.

B mepBoM ciydae mpocTto 3amaeTcsi 3HaUCHHE HAopa Hacoca Ha MOJArONIEeM H/WIN

oOpatHoM TpyOonpoBoe. Ecnu 3HaueHre Haropa Ha 0JTHOM U3 TpyOOIIPOBOIOB PaBHO HYJIIO,
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TO HACOC Ha 3TOM TPYOOIIpOBOJIe OTCYTCTBYET. ECiiv 3HaueHue Haropa oTpULaTebHO, TO 3TO

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

H=10m H=-10n
H=—10mn H=10n
50-I 0]

a0]] ! -

e ) | E—
J 20| [ [
20

.1D. T 1B-

Pucynok 3.16 [Ibe3oMeTprueckue rpagpuku

Ha pucynke 3.16 BHIHO, KaK pa3IWYHBIC HAIMPABICHUS YYaCTKOB, BXOISIINX U
BBIXO[AIIMX M3 HAcOCa B COYETAHHWU C PA3HBIMU 3HAKaMU HAIlopa, BIMAKOT Ha pe3yJbTar

pacdera, 0OTOOpa)KEHHBIN Ha MbE30METPUUECKUX rpaUKax.

Korz[a 3a1aCTCs TOJIbKO 3HAUCHHEC HAIlOpa Ha HACOCC, OHO OCTACTCA HCU3MCHHBIM HC

3aBUCHUMO OT IIPOXOAAHIICTO 4€PE3 HACOC pacxoaa.

Ecau monenupoBath paboTy Hacoca ¢ yuetom ero QH xapakTepucTuku, To Cieayer

3aJlaTh PAacXoJIbl M HAIIOPHI HA TpaHUIlaxX pabodeil 30HbI Hacoca.

Hmas |
Hmin ‘\\
e
Gmin Gmax

Pucynok 3.17 HanopHo-pacxoaHasi XapaKTepPUCTHKA HACOCa

[lo 3agaHHBIM JABYM TOYKaMm oOmpejaesnsieTcs mapadojia ¢ MakCUMyMOM Ha OCH
JABJICHUM, MO KOTOPOW pacdyer W OyJeT ONpeeNiaTh Hamop Hacoca B 3aBHCHMOCTH OT
pacxona. Cneayer OTMETUTh, YTO XapaKTEpPUCTHKA, 3a/laBaeMas TakKUM oO0pa3oM, MOXKET

OTJIMYATHCSI OT peaNbHOW XapaKTepUCTHUKU Hacoca, HO B Mpejenax paboueit obmactu obe
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XAPaAKTCPUCTUKHU TIPAKTUYCCKHU COBIAAAKOT. I[J'I?I OIMMUCaHHA HCECKOJbKUX IapalsICJIbHO
pa60Tanm1/1X HAaCOCOB OOCTATOYHO 3aJaTb HUX KOJIHUYCCTBO, W PC3YJIbTUPYIOIIAA

XapaKTEepPUCTUKA OyAET ONpeneIcHa IPU pacueTe aBTOMaTHUECKU.

Tak kak Hanmopkl Ha TpaHUIAX paboueit 06JacTu Hacoca OepyTes U3 CIPaBOYHUKA U
BCEI/Ia MOJIO)KUTEIBHBI, TO HAIpaBJICHHE AEHCTBUS TAKOro Hacoca OyIeT ONpenensiThes

TOJIBKO HAIIPaBJICHUCM BXOIAIICTO B Y3CJI y4aCTKa.

JApoccenupyromue ycTpoucTBa

Jlpoccenupyroniye ycTpoicTBa B OJHOTUHEHHOM IIPEICTABICHUH SBIISIOTCS y3I1aMH,
HO BO BHYTPEHHEH KOJHUPOBKE — OTO JOMOJHUTEIbHBIE YYACTKH C TMOCTOSIHHBIM HIIU
NEPEMEHHBIM CONPOTUBIEHUEM. B apoccenupyromumii y3en o0s3aTebHO JOJIKEH BXOJIUTH

TOJIBKO OWH Y4YaCTOK, U TOJBKO OAWH YY4aCTOK H3 y3JIa JOJIKCH BBIXOJIUTD.

Ha nogawuen apySonpodoges Sregq
o o ) o
o - ﬁ - i
i)

]
F

Ha oSpamdom mpyBcnpoBoge

o - i - i
o * o
S e e .
Sreq

Pucynok 3.18 /I[poccesmpyromme ycTrpoicraa

JpoccenbHasi maiioa

JIpoccenvnas wmaiiba — 5T0 CAMBOJIBHBINA OOBEKT TEIUIOBOM CETH, XapaKTEPU3yeMbIit
(buKCUpPOBaHHBIM COMPOTUBIIEHUEM, 3aBUCSIIINM OT JIUaMeTpa maiosl. JpoccenbHas maiiba
UMEET JIBa pexkruMa pabOThI: BEIYHCIIAEMas M yCTaHABJIMBacMas. Y CTaHaBIMBacMas maioa —
ATO HEPETYJIUPYEeMOe CONPOTUBIICHUE, TO BEIMYMHA TACHMOT0 MIai0oi Hamopa 3aBUCUT OT

KBaJipaTa, MPOXO/sIIero yepes maily pacxoja.
BolywcnAeman waiba
[ | YeTaHaenMeaeman wWaiba

Pucynoxk 3.19 Ycji0BHOe npeJcTaB/IeHHe MIai0bI
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Ha pucynke BUJIHO, KaK MEHSIOTCS IOTEPU Ha 11aii0e, yCTaHOBJIIEHHOM Ha IMOAAI0LIEM

TpyOOIpoBOIie, IPU YBEITUUCHUH pacxoja yepe3 Hee B JIBa pasa.
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PucyHnok 3.20 XapakTepuCTHKH APOCCeJIbHBIX A0

Peryasitop naB/jieHust

Pezynamop oaenenus - yCTpOWCTBO C IMEPEMEHHBIM CONPOTUBICHUEM, KOTOPOE
MO3BOJISIET OJIEP/KUBATh 3a/IaHHOE JIaBJICHUE B TPYOONPOBO/IE B ONPEEIICHHOM JIMaIla30He
M3MEHEHHUS pacxojia. PeryisTop JaBieHHs] MOKET YCTaHABIMBATHCS KaK Ha MOJAIOIEM, TaK

¥ Ha 0OpaTHOM TPYOOIPOBO/IC.
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Pucynok 3.21 PeryJjsitop AaBjieHus

Ha pucynke 3.21 moka3aHo, 4To TpHW yBEJIWYCHUH B JBa pa3za pacxoia dYepe3
PETYISITOP, YCTAHOBJICHHBIA B 0OpaTHOM TPyOOIIPOBOJIE, JABJICHHUE B PETYIHPYEMOM Y3Iie

OCTacTCA IIOCTOAHHBIM.

BenuunHa CONpPOTHBIIEHMSI PETYJIATOpPA MOXKET HU3MEHSATBhCS B MpeAesnax oOT
OECKOHEYHOCTH 10 COMPOTHUBIICHHSI MOJHOCTBIO OTKPBITOTO perynsropa. Eciam ycnoBus
PpaboThI CETH 3aCTaBISIOT PErYJSTOP MOJTHOCTHIO OTKPBITHCS, TO OH HAYMHAET padoTaTh Kak

HEPETyJINPYEMbIH IPOCCENNPYIOINN y3€.
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PerJIHTOp pacmoJjJiaraeMoro Hamopa

Pecynamop pacnonazaemozo nanopa — 370 CUMBOJIbHBIA OOBEKT TEIJIOBOM CETH,

MO/IICPKUBAFOIITUH 3a/TaHHBINA pacIoylaraeéMblid HAImop mocie ceosl.

PaGora perymstopa pacronaraeMoro Hamopa aHajJOrH4Ha paboTe peryssiTopa
JIABJICHUS, TOJIBKO B 3TOM CIIydae PETYJISATOp CTapaeTcs JepXaTh IMOCTOSHHOW 3aJaHHYIO

BEJIMYUHY PacIojIaraéMoro Hamopa.

E perynaTop pacnonaraeMmoro Hanopa Ha nogatollem TpyGonposoge

E PErynaTop pacnonaraemoro Hanopa Ha obpaTHom TpyGonposoge

Pucynok 3.22 Y cJjI0BHOe NpeACTaBJ/IeHHE PeryJsiTOPOB HAMOPa

Peryasitop pacxoaa

Pezynamop pacxooa — 5T0 CUMBOJIbHBIN OOBEKT TETNIOBOM CETH, MOACPKUBAIOIINN

3aJIaHHBIM ITOJIB30BATCIIEM PACXO/J TCIINIOHOCUTCIIA.

Perynsitop MOXXHO YyCTaHaBIMBaTh Kak Ha IIOJAIONIEM, TaKk U Ha OOpaTHOM
TpyoonpoBone. K pabore perymsropa pacxoja MOXKHO OTHECTH BCE CKa3zaHHOE IIpo

PEryJISITOPHI JaBJICHUS.

ﬁ perynaTtop pacxoga Ha nogatowiem Tpybonposoge

ﬁ perynatop pacxoaa Ha obpaTHoM TpyGonposoae
Pucynok 3.23 YcJ10BHOE npeICTaBJ/IEHHE PEryJATOPOB pacxoaa

B cymectByromux 6a3zax naHHbix «ZULU» mnpengycMmarpuBaroTcs CTaHAAPTHBIE

XapaKTCPUCTUKU IO IPUBCACHHBIM BBIIIC TUIIaAM 00BEKTOB CUCTEMBI TEINIOCHAOKEHUS.

CoctaB mMHpOpPMAMK TO KaKIOMY THUIY OOBEKTOB HOCUT KaK HMH(OpPMATHBHBIN
XapakTep (Hampumep: Ui HCTOYHHUKOB - HAMMEHOBAHHE TNPEANPHUSATHS, HANMECHOBAHHE
UCTOYHHMKA, I MoTpeduTenel - aapec y3ia BBOJIa, HAUMEHOBAHKE y3J1a BBOJIA U T.1.), TaK U
HEOOXOAUMBIH 11 GYHKIIMOHUPOBAHHS PACYETHON MOJAETH (HampuMmep: AJs UCTOYHUKOB -

reoAC3n4cCKasa OTMCTKaA, pacu€THasd TEMIICpaTypa B MOAAIOIICM TPY6OHp0BOJIG, pacucTHasd
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TeMIIepaTypa Xoja01Ho# Bojbl). [TomHOTa 3amomHeHNs 0a3bl TaHHBIX 110 TApAMETPAM 3aBHCHT
OT HaJW4usl MCXOJHBIX [JaHHBIX, MPEJOCTABICHHBIX 3aKa3uMKOM M OINPOLICHHBIMU

CY6”beKTaMI/I CHCTEMBI TCINIOCHA0KEHHUS HACSIICHHOT'O ITYHKTA.

HpI/I JKCJIAaHUU TI0JIb30BaTCIIA, B CYHICCTBYIOIIHC 0a3bl JaHHBIX I10 00BEKTaM CETH

MOXKHO I[O63,BI/ITB JOITOJIHUTCIIBHBIC ITOJIA.

3.3 IlacmopTM3amusi ¥ ONHCAHHE PACYETHBIX €IMHUILl TEPPUTOPHAIBLHOIO
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 PAllOHBI;
¢ [UIAHWPOBOYHBIE PAliOHBI;

¢ AJIMHUHHUCTPATUBHBLIC pa1710H1>1.

CeTrka palilOHUPOBaHUs, HAHECEHHAs B DJIEKTPOHHON MOJIEIH, TO3BOJISIET IPUBA3ATh
0a3y JaHHBIX, COCTOSIILYIO U3 CBEICHUN, BXOIAIIUX B MACTIOPT €AUHULIBI TEPPUTOPHATIEHOTO
JIeJIeHUs], K IJIOUIaTHOMY OOBEKTY, ONPEEIIAIONeMy IpaHuIlbl 3Tl equHuibl. [ padpudecku,

aJMUHHUCTPATUBHOE JIeJIEHUE MPOMLTIIOCTPUPOBAHO Ha pUCYHKE 3.24.
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24 [leieHne TeppuTOpPHHU ropoaa MypMaHCK M0 30HAM TeIJIONI0CHAGKEeHUS

Pucynok 3.
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3.4 TI'mapaBiauyeckuii  pacyeT  TeIUIOBBIX  ceTeil  JIl00OW  cTemeHHU
3aK0JILIIOBAHHOCTH, B TOM 4HCJe IHAPaBJIMYecCKHMii pacyeT NMpU COBMeCTHOIl palore
HECKOJIbKHX HCTOYHHMKOB TEIVIOBOM JHEPIrUH HA eMHYI0 TEeIJIOBYIO CeTh

TennoruapaBnuyeckuii pacuer MporpaMMHO-pacueTHOro kommiekca ZuluThermo
BKJIIOYAET B c€0sl MOJIHBINA Ha0Op (PYyHKIIMOHAIBHBIX KOMIIOHEHTOB U COOTBETCTBYIOLIUE UM
UH(pOPMALIMOHHBIE CTPYKTYPBI 0a3bl JaHHBIX, HEOOXOAUMBIX IS TUAPABINYECKOTO pacyeTa
Y MOJICTMPOBAHUS TEIJIOBBIX CETEH.

Pa3mMepHOCTh paccUMTHIBAEMBIX TEIUIOBBIX CETEH, CTENEHb UX 3aKOJIBLIOBAHHOCTH, a
TaKXe KOJMYECTBO TEIUIOMCTOYHHUKOB, Pa0OTAIOLINX Ha OOIIYIO CETh - HE OTPaHUYEHBI.

[locne co3gaHust pacyeTHOW MaTeMaTHYECKOM MoJenn ceTd U (OpMUPOBAHUS
[acIoOPTU3ALUN KaXI0r0 00BEKTa CETH, B TOTYUHUBIIEHCS JIEKTPOHHOM MOJEIH OCEIICHUS
MOTYT BBITIOJIHSTHCS PA3JINYHbIE TEIUIOTHIPABINYECKUE PACUETHI.

Pacuer cucrem TeruiocHaOXEeHHS MOXET MPOU3BOAMUTHCA C YYETOM YTEUeK U3
TEIJIOBOM CETU M CUCTEM TEIUIONOTPEOIeHHs, a TAK)KE TEIUIOBBIX MOTEPh B TPyOOIPOBOJAX
TEIUIOBOW ceTH. PacueT TemaoBbIX MOTEph BeAeTCs JM00 10 HOPMAaTUBHBIM HOTEPSIM, JIUOO
10 (PaKTUYECKOMY COCTOSIHUIO U30JISALIUU.

Pe3ynpTaThl pacdyeToB Moryt ObITh SKcnoptupoBanbl B MS Excel, HarmsanHo
NPEJCTAaBICHBl C IMOMOUIbI0 TEMATUYECKOW PACKpPACKH M IbE30METPUYECKHX I'padUKOB.
Kaprorpapuueckuii Marepuall U cxema TEIJIOBBIX CeTeld MOXeT ObITh OopmileHa B BHJIE

JAOKYMCHTA C HCIIOJIb30BAHHUCM MAKCTA IICYATU

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

TUIPaBIMYECKOTO pacuera:

® HAJIAJOYHBIN PaCUeT;

® [IOBEPOYHBII pacuerT;

® KOHCTPYKTOPCKHMH pacuer;

® pacyer TeMIepaTypHOro rpaduka;
® pacyer HaJeKHOCTH;

® pacyeT HOPMAaTUBHBIX ITOTEPH TEILIA YEPE3 UOIISILIUIO.
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3.5 MogeanpoBanue BceX BHIOB IepeK/JIOYEHHI, OCYLIEeCTBJIsIEeMbIX B
TEIUVIOBBIX CeTHAX, B TOM YHCJe IMePEeKJIYEeHUN TeIUIOBbIX HArpy30K MeKIy
HCTOYHHUKAMM TelJIOBOH JHEPIUH

[Iporpammuoe  oGecreuenune  [IPK  ZuluThermo  mo3Bonser  MmpoBOAUTH
MOJICIMPOBAHUE BCEX BHUJOB NEPEKIIOUCHHIN B «TUApaBIMYecKOM moaenn» cetu. CyTb
3aKJII0YAeTCd B ABTOMAaTUYECKOM OTCIEKHBAHUM MPOTPaMMOM COCTOSIHHMSL 3allOpPHO-
pEryaupyromieil apMaTypbl U HACOCHBIX arperaToB B 0a3e JaHHBIX OMUCAHUS TEIJIOBOM CETH.
Jlioboe mepekiIIoueHHe Ha CXeMe TeIUIOBOW CeTH BJedeT 3a co0Oil aBTOMaTHYeCKOe
BBITIOJTHEHUE THIPABIMYECKOTO pacueTa, M, TaKUM 00pa3oM, B JIFOOOH MOMEHT BpeMEHU
MOJIb30BATENb BHUIHUT TOT THUJPABIMYECKHI PEKHUM, KOTOPBIA COOTBETCTBYET TEKYIIEMY
COCTOSIHUIO BCE€il COBOKYITHOCTH 3allOPHO-PETYIHUPYIOLIEH apMaTypbl U HACOCHBIX arperaTroB
Ha CXEME TEIIOBOU CETH.

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

JInsi HAaCOCHBIX arperaToB M MX TPYNI B MOJEIU AOCTYIIHBI HECKOJBKO BHUIOB
MEPEKIFOYCHUI:

® BKJIIOUCHUE/BBIKIIOUCHHUE;
® [POCCEIMPOBAHMUE;
® U3MEHEHHE YaCTOThI BPALICHUS TPUBO/IA.

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

[Ipu nmr000M MepeKTrOYeHWH HACOCHBIX arperartoB B HACOCHOW CTAaHIIMU WU Ha
UCTOYHMKE  aBTOMATHUYECKH  [EPECUUTHIBAETCA  CYMMapHas  pacXOAHO-HAMOpHas
XapaKTepUCTUKA BCE COBOKYMHOCTH PabOTAIOUIMX HACOCOB.

Jlnst perynatopoB JAaBICHUS W pacxofa NEPEeKIIOUYECHUEM SBISIETCS HW3MEHEHUE
YCTaBKH.

Jliis moTpebuTerneli mepeKIoYeHUEM SIBISIETCS JTF000€ U3 CIETYIONINX JSHCTBUI:

e  BKJIIOYCHUE/OTKIIOYEHUE OJHOTO WJIM HECKOJIBKUX BUIOB TEIIJIOBOM HArpy3KHu;

L4 OrpaHMYCHUC OJHOT'0O MW HECKOJBKHUX BUI0OB TCIJIOBOM Harpys3Ku;
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®  W3MEHEHHWE TEeMIepaTypHOro rpaduka WM  YIACNbHBIX  PAacXoJ0B
TETJIOHOCUTEIIS 110 BUAaM TEIJIOBOM Harpy3KH.

[Ipenycmotpena reHepaiiusi CeUaIbHbIX OTYETOB 00 OTKIIFOUEHHBIX/BKIIOUEHHBIX
aboOHEHTaX W YyYacTKax TEeIUIOBOM CETH, COCTOSHHE KOTOPBIX H3MEHHUJIOCH B pPE3yJbTaTe
MOCJIETHEr0 MPOU3BEACHHOTO €IUHUYHOTO WJIM TPYMIIIOBOTO MEPEKITI0UYEHUS. DTH OTUYETHI
MOTYT COJIEpKaTh 00y HH(POpMaIIUIO 00 ATUX 00BEKTAX, COJIEPKAITYIOCS B 0a3e TaHHBIX.

PexxuM rupaBIudecKoro MoACIMPOBAHMSI TTO3BOJISIET ONEPATUBHO MOJyYaTh OTBETHI
Ha BOMpochl Tumna «Yrto Oyner, eciu...?» DTO AaeT BO3MOKHOCTh M30€KaTh OMIMOOYHBIX
NEHCTBUM MpU PETYIMPOBAHUU PEKUMA U MEPEKIIIOUCHUAX Ha pealbHOU TEIIOBOM CETH.

[loxpcucremMa TUIpaBIMUYECKUX PACUETOB IMO3BOJSET MOAEIHMPOBATH MPOU3BOJIBHBIE
PEXHUMBI, B TOM YHCJIE aBapHilHble U MEPCHEKTUBHBIE. [ MApaBINYECKOE MOJIETUPOBAHUE
NpENIoiaracT BHECEHHE B MOJENb KaKMX-TO H3MEHEHMH C LEJIbI0 BOCIPOM3BEICHUS
PEKUMHBIX TOCIEJCTBUNA H3TUX U3MEHEHHH, KOTOpbhle HCKAXKAIOT pealbHbIe JIaHHBIE,
OTHCHIBAIOIIINE YKCILTYaTUPYEMYIO TEIJIOBYIO CETh B €€ TEKYIIEM COCTOSTHHH.

[TomcucTema THAPABINYECKUX PACUETOB COJAEPIKUT CIICIUAIBHBIA WHCTPYMEHTAPHH,
MO3BOJISIFOIIMM JIJIS 1IeJIe MOJIeTMpPOBaHUsl CO3/1aBaTh U aIMUHUCTPUPOBATH CIEIUATbHbBIC
«MozeNbHbIe» 0a3bl — HAOOPHI JAHHBIX, KIOHUPYEMBIX U3 OCHOBHOW (KOHTPOJBHO) 0a3bl
JAHHBIX OTMCAHMS TEIUIOBOM CETH, HAa KOTOPHIX MPEeIycMaTpUBAETCS MPOU3BEIEHUE TIOOBIX
MaHUITYJISIANA 0€3 pUCKa UCKA3UTh WM MOBPEAUTh KOHTPOJIbHYIO 0a3y. JlaHHbII MeXaHU3M
Tak)ke 00ecreunBaeT BO3MOXKHOCTh OCYIIECTBICHHUS CPABHUTEIBHOTO aHaJIN3a Pa3IUYHbBIX
PEXXMMOB pabOTHI TEIMJIOBOM CETH, PEaIM30BAaHHBIX B MOJIEJIBHBIX 0a3ax, MexIy coboil. B
YaCTHOCTH, HAIVISJHBIM aHAJIWTHYECKHUM WHCTPYMEHTOM SIBJISICTCS  CPaBHUTEIBHBIN
MEE30METPUUECKH TpaduK, Ha KOTOPOM MPUBOIATCS U3MEHEHUS THAPABINYECKOTO PEXKIMA,

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

3.6 Pacuer 6ajaHCOB TeNJ10BON HEPrUH N0 MCTOYHUKAM TeIJIOBOM IHEPrun

U 110 TEPPUTOPUAIBLHOMY NPU3HAKY

B pesynpraTre pacdyeToB OaJaHCOB TEIJIOBOW 3HEPrUM IO HMCTOYHMKAM M IO
TeppUTOpUaIbHOMY TMpu3HaKy, BbimonHseMbix B [IPK ZuluThermo, ycranaBnuBaercs
noTpeOHOCTh B TEIUIOBOM SHEPTHH CYIIECTBYIOIIUX W MEPCHEKTHBHBIX MOTpeOUTeNneld B
KaXIOM CyOBEKTE OKpyra, C LEJbl0 YCTAaHOBJICHMS JOJU TOJE3HOTO OTIYyCKa TEIIOBON

SHCPIUH B CCTh U 3HAYCHUU MOTCPb SOHCPIUU.
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Pe3ynbTaThl BBIMOTHEHHBIX PacYeTOB MOXKHO SKcropTrpoBaTh B MS Excel.

3.7 Pacuer moTepb TeNJIOBOHl JYHEPruM Yepe3 H3OJALMI0 H € YTeYKaMH
TENJIOHOCUTEJISI

enpt0 maHHOrO pacuyera SBISETCS ONpPENEIICHHME HOPMATUBHBIX TEILIOBBIX MOTEPh
yepe3 M30JLKI0 TpyOonpoBoAOB. TermioBble NOTEPU OINPEAEIAIOTCS CYMMApHO 3a TOJ C
pa3z0uBkoii Mo Mecsanam. [IpocMoTpeTs pe3ynbTaThl pacueTa MOKHO KaKk CyMMapHO IO Bcei
TEIJIOBOM CETH, TaK U II0 KAXKJIOMY OTIEIBHO B35 TOMY MCTOYHUKY TEIJIOBOM DHEPTHH H
KaXIoMYy IHeHTpaibHOoMY TerioBomy NyHKTY (LITII). Pacuer moxeT OBITh BBITIOJIHEH C
Y4eTOM MOIPaBOYHBIX KOA(DPHUIIMEHTOB Ha HOPMBI TETLIOBBIX OTEPb.

[IpocMOTpeTh pe3yabTaThl pacyeTa MOKHO KaK CyMMAapHO IO BCEU TEIUIOBOM CETH, TaK
U TI0 K&XJIOMY OTJIEJIbHO B3SITOMY UCTOYHHUKY TEIUIOBOW SHEPTUH U KaXKJAOMY IIEHTPAIbHOMY
teroBomy myHkty (LITII), a taxxke mo pa3nuuHbiM BiagenbliaMm (OalaHCOIEpKATEINSIM)
Y4aCTKOB TEIJIOBOM CETH.

B03MOHO KONMMPOBaHHWE UCXOJIHBIX TAHHBIX OT OJAHOro uctoyHuka win LITII cpazy
BceM oObekTam, otnenbHo ucrounukam, L[TII mo xontypy otomnenus wiu ['BC. Takxke
pe3yNbTaThl BHITIOJHEHHBIX PACU€TOB MOXKHO TTOCMOTpPETh 3KcniopTupoBaTh B MS Excel. Ha
pucyHke 3.24 npuBeIEHBI PE3YNbTaThl pacuyeTa NOTEPh TEIIOBOM SHEPTUU YEPE3 U3OJISILUIO

H C YTCUKAaMHU TCIINIOHOCUTCIIA.
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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 1026 542 50 %67 415 186.2 182 192.0 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 3.25 Pe3yabTaTsl pacyera moTeph TeNVIOBOW JHEPrHU 4Yepe3 H3O0JSLUI0 M C

YT€UKaMH TCIJIOHOCUTEJISA

3.8  Pacuer moka3areJieii HaJJe>KHOCTH TEMJIOCHAOKEHUS

[lenpto pacuera SBASETCA OLIEHKA CIIOCOOHOCTH JCHCTBYIOUIUX U MPOEKTUPYEMBIX
TEIUIOBBIX CETe HaJEeKHO oOOecrevynBaTh B TEUEHHE 3aJaHHOTO BpPEMEHH TpeOyembie
PEXUMBI, MapaMeTpbl M Ka4yeCTBO TEIUIOCHAOKEHUSI KaXIOr0 MOTPEOUTENs, a TaKxKe
000CHOBaHHE HEOOXOTUMOCTH M TPOBEPKU S(D(PEKTUBHOCTH peanu3alud MEPONPUITUIH,
MOBBIIIAOIIUX HAIKHOCTh TEINTIOCHAOKEHUS TTOTpeOUuTeNel TerIoBO YHEPTUH.

OrneHka HAZC)KHOCTH TETUIOBBIX CETEH OCYIIECTBISETCS MO Pe3yIbTaTaM CpaBHEHUS
pacueTHhIX 3HAYEHUH TOKa3aTeNied HaJe)KHOCTH C HOPMHPOBAHHBIMH 3HAYCHHUSIMH JTHUX
MoKa3aTesiel B COOTBETCTBUU ¢ mosioxkeHusmu 1. 6.28 CHull 41-02-2003.

ObocHOBaHME  HEOOXOAMMOCTH  peali3allid  MEpPONPUATHH,  MOBBIIAIOIINX
HAJICKHOCTh TEIJIOCHAOKEHUSI TOTpeOUTENIeH TEIUIOBOH DJHEPrUHU, OCYIIECTBISETCS TI0
pe3yJibTaTaM KaueCTBEHHOTO aHalIM3a MOJTYYEeHHBIX YHCIEHHBIX 3HAYCHUH.

[TpoBepka 3 pexkTUBHOCTH peanu3airii MEPONPHUATHM, TTOBBIIIAIONINX HAJIC)KHOCTh

TEIUIOCHAOKEHUS  TOTpeOUTeNneil, OCYIIECTBISETCS IyTeM CpPaBHEHHMS  HCXOIHBIX
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(MONMy4eHHBIX [0 pealn3aliy) 3HAYCHUU I[OKa3aTeleil HaJeXHOCTH, C PaCUETHBIMU
3HAYCHHUSAMH, TIOJYYCHHBIMH TIOCIIe peanu3anud (MOACIMPOBAHUS pealn3allui) ITHX

MEPONPHUITHUH.

3.9 TI'pynnoBble H3MEeHEHHS XapPaAKTEPUCTUK 00BbEKTOB (Y4ACTKOB TEIJIOBBIX
ceTeil, moTpeduTeIel) Mo 3aJaHHBIM KPUTEPHUSAM € LeJbI0 MOIeJTMPOBAHUSA PA3JIUYHbBIX
NEePCNEeKTUBHBIX BAPDHAHTOB CXeM TeIUIOCHA0KeHU S

JIaHHBII MHCTPYMEHT NPUMEHUM JUJISl Pa3JIMUHBIX LEJIeH U 3a1ay TUAPaBIMYECKOTO
MonenupoBaHus. OCHOBHBIM TpelHAa3HAUYCHHUEM SBISIETCS KaJuOpOBKAa pacyeTHOMN
TUAPABIMYECKON MOJIEIHN TEIIOBOM ceTu. TpyOonmpoBObl peaibHOM TEIIOBOM CETH BCETAa
UMEIOT  (U3UYECKHUE XapaKTePUCTHKH, OTJIMYAIOIIMECSs OT TMPOEKTHBIX, B CHIY
MPOUCXOJSIIMX BO BPEMEHHM HW3MEHEHUW - KOPPO3WHM U BBINAJACHUA OTJIOKECHUH,
OTPAXKAIOMIMXCSI HAa W3MEHEHUM SKBUBAJIGHTHOM ILIEPOXOBATOCTM U  YMEHBIICHHUH
BHYTPEHHEr0 JUaMETpa BCJIEACTBUE 3apacTaHus. OTH HM3MEHEHHUsS BIUSIOT Ha
THJIpaBINYECKHE COMPOTUBIICHUS YUaCTKOB TPYOOIPOBOIOB, U B MacIITabax TEIJIOBOM ceTh
MO 3T0 NpUBOIUT K 3HAUUTEIBHBIM PACXO0KACHUSAM PE3YIbTATOB T'HIPABINYECKOIO pacyera
M0 «MPOEKTHBIM» 3HAYCHHUSIM C PEaTbHBIM THAPABIMYECKUM PEKUMOM, HAOIIOJAEMBIM B
AKCILTyaTUpyeMoit TerioBoi cetu. C Ipyroi CTOpOHbI, U3MEPUTH IEHCTBUTEIbHBIE 3HAUCHUS
IEPOXOBATOCTEM M BHYTPEHHHUX AMAMETPOB YYACTKOB JICMCTBYIOIIEH TEIJIOBOM CETH HE
MPEJICTABISIETCS BO3MOXKHBIM, TOCKOJBKY 3TO MOTpeOOBasio ObI MAacCOBOTO BCKPBITHS
TpyOOIPOBOJIOB, UTO BPsII JIK peasin3yemo. [103ToMy 3Tu 3HaUEHUSI MOYKHO JIUIIIH KOCBEHHBIM
00pa3oM OIICHUTh HA OCHOBAHWU CPABHEHHUS peajbHOro (HaOII0AaeMOro) TUIPaBInYECKOTO
pexrMa C pe3yJbTaTaMy pacueTOB Ha TMAPABIMYECKOM MOJEIN, U BHECTH B PACUETHYIO
MOJI€JIb COOTBETCTBYIOIIHE MOMPaBKU. B 3TOM, B mepBOM NPUOIMKEHUH, U COCTOUT MPOILIEeCC
KaJIMOPOBKH.

NHCTpyMEHT  TpyNmoBBIX  ONEpalyid  TMO3BOJSET  BBIIIOJIHUTh  W3MEHEHUE
XapaKTEPUCTUK JJISI TOJAMHOXKECTBA YYAaCTKOB TEIUIOBOM CETH, ONPEAECIAEMOro 3aJaHHBIM

KpUTeprueM 0TOOpa, B YaCTHOCTH:

° 10 Bcel 0a3e JaHHBIX ONMHCAHUS TEIJIOBOM CETH;

. 10 OJTHOM U3 CBA3HBIX KOMIIOHEHT TEIJIOBOM CeTH (TEIJIOBOM 30HE UCTOYHUKA);

. M0  HEKOTOpoW  Tpaduyeckod  00OJacTh, 3aJaHHOW  MPOU3BOJIBHBIM
MHOTOYTOJIbHUKOM,;
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L4 BIOJIb BbI6paHHOFO IMyTH.
HpI/I 9TOM Ha JI000H u3 BBIIICIICPCUNCIICHHBIX «IIPOCTPAHCTBCHHLIX) KPUTCPUCB

MOKET OBITh HaJOXEHA CYNEpPIO3ULUs KpPUTEpUEB OTOOpa MO KIACCHUPUIUPYIOIIUM

MpU3HAKAM:
o M0 TOJAIONIMM WM OOpaTHBIM TPyOONpOBOJaM TEIJIOBOM CeTH, JUOO
CUMMETPUYHO;
o M0 BHAY TEIJIOBBIX ceTell  (MarucTpajbHble, paclpeienuTeIbHbIe,
BHYTPUKBApTAJIbHBIE);
o 10 y4acTKaM TEIJIOBOM CETH OMPEEICHHOT0 YCIOBHOTO IUAMETPa;
o M0 Y4acTKaM TETUIOBOM CETH ¢ OMPEIEIICHHBIM THUIIOM MTPOKIIAIKU, U T.1I.

Kputepun otGopa MOryr OBITh NPOM3BOJIBHBIMU NpU COOJIIOJEHUU OCHOBHOTO
TpeboBaHus: UH(OpPMaLUs, HA OCHOBAHUU KOTOPOM CTPOUTCSI 0TOOP, T0JIKHA B SIBHOM BHJIE
IPUCYTCTBOBATh B NACHIOPTHBIX ONMHUCAHUSAX YYACTKOB TEIJIOBOW CETH.

JUIs y4acTKOB TEIUIOBBIX CeTed, OTOOpaHHBIX IO OIpPEIEJICHHOW COBOKYIMHOCTH

KPUTEPUEB, MOKHO MTPOU3BECTH JIFOOYIO U3 CIAEAYIONIUX OTEPaIIHii:

J M3MEHEHHE SKBUBAJIEHTHON IIEPOXOBATOCTH;

J M3MEHEHHE CTENIeHH 3apacTaHus TpyOOIpOBOIOB;
o M3MEHEeHHE KOA((PHUIIMEeHTa MECTHBIX OTEPh;

o U3MEHEHHE cIIocoba pacuera COpPOTUBIICHUS.

[Tocne mpoBeneHus: cepuM HM3MEHEHUH XapaKTEPUCTUK YYAaCTKOB TPYOOIPOBOIOB
TEIUIOBOM CETH AaBTOMATUYECKH MPOU3BOJUTCS THUAPABIMYECKUN pacyer, pe3yJbTaThl
KOTOpOTO Cpa3y ke JTOCTYIHBI 1JIs BU3yaJu3allui HAa CXEME U aHAJIM3a.

ITockoyibKy IpY N3BMEHEHUH XapaKTEPUCTUK YYACTKOB TEILUIOBOM CETH MX MAcCIopTa He
MOIU(DUIMPYIOTCS, B JIOOOW MOMEHT MOKHO BEpPHYTHCSI K HCXOJHOMY COCTOSIHHIO
pacyeTHOM T'MAPABIMYECKOM MOJEIH, ONpPENEIsieMOMY NACHOPTHBIMM 3HAYEHUSAMU

XapaKTEPUCTUK YYACTKOB TEIJIOBOM CETH.
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3.10 CpaBHuTe/IbHbIE Tbe30MeTPUYeCKHEe rPa(uKHU I pa3padoTKH U aHAJIN3A
CIleHAPHEB MEPCNEeKTUBHOIO Pa3BUTHSA TEIIOBBIX ceTel

[{enp10 MOCTPOCHUS TEE30METPUIECKOTO TpadyKa SBISICTCS HATIISATHAS WILTIOCTPAITIS
Pe3yabTaTOB THIPABINYECKOTO pacyeTa (HalaJ0YHOrO, ITOBEPOYHOTO, KOHCTPYKTOPCKOTO).
DTO OCHOBHOW aHAJUTHUYCCKHH MHCTPYMEHT CIEIUAIKCTA IO THUAPABINYECKAM pacueTaM

TEILIOBBIX CETEH. HpI/I 9TOM Ha 3KpaH BbIBOIATCA:

J JIMHUS JaBJICHUS B TIOJAIOIIEM TPYOOIIpOBOIE
J JIMHUS JaBJICHUS B 00paTHOM TPYyOOIIPOBOIE
J JIMHUS TIOBEPXHOCTHU 3€MIIU

o JUHUS TIOTEPh HAropa Ha 1maioe

J BBICOTA 3/TaHUS

J JIMHUS BCKUITaHUS

J JIMHUS CTaTHYECKOTO Haropa

[[BeT u cTUIIb IMHUH 3a4a€TCA MOJIB30BATENIEM.
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Pucynok 3.26 [Ipumep nbe3omerpuueckoro rpadpuka

B Tabnume mon rpaukoM BBIBOISTCS IS KaXJAOTO y3Ja CETH HAaWMEHOBAHWE,
reojic3uueckass OTMETKa, BBICOTA MOTPEOWTENs, HAMoOphl B TMOAAMOIIEM W OOpaTHOM
TpyOOIpOBOIaxX, BEIMYMHA APOCCEIMPYEMOTO Hamopa Ha maifdax y morpebduTenei, moTepu
Haropa Mo y4acTKaM TETUIOBOW CETH, CKOPOCTH JIBMIKCHHUS BOJIbI HA YUaCTKaX TETUIOBOM CETH

u T.1. KonuecTBo BRIBOANMOI 110/ rpadukoM nH(GOpMAIH HACTPAUBAETCS ITOJIb30BATEIIEM.

Taxxe rpaduk MoxkeT oToOpakaTh MajJieHue TeMIepaTyphl B TEIJIOBOM CETH, MOCIIe
NPOBEACHUS PAcueTOB C Y4YETOM TEIUIOBBIX moTepb. IIpum 3TOM Ha rpaduk BBHIBOAATCS
3HAUEHUsl TEMIIepaTyp B Y3JOBBIX TOUKAX IO MOAAOIIEMy U oOpaTHOMY TpyOONpOBOAAM.

KonuuectBo BeIBOMMOM Mo TpadKoM MH(OpPMALIMK HACTPAUBAETCS MIOJIb30BATEIIEM.
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[Ise30MeTpuUECKE rpaduku CYLIECTBYIOILETO MTOJI0KEHUS CHUCTEMBI

TEII0CHAOKCHUS MMpCaACTaBJICHBI B HA pUCYHKAX HHIKC.
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130
125
120
15
10
105
100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

Hanop, m

HawumeroBanue yana
Feofeanqeckan BLICOTA, M
MonHbi Hanop B o6p. Tp-4e, M
Pacneonaraembiii Hanop, M
[nuxa ywacTka, M

[OuameTp y4acTka, M

MoTepw Hanopa 8 nog. Tp-ae, M
MoTepu Hanopa B oBp. Tp-ae. M

CKOpOCTb BOALI B NoA. Tp-Ae,
mic

CxkopocTe BOAbI B 06p. Tp-ae,
mic

YnensHble NvHeRHbIE NOTEpH B
nog. Tp-ae, MM/M

YaensHble NMHEHHEIE NOTEpH B
obp. Tp-ae, MMmiM

Pacxon 8 noa. Tp-ae, T
Pacxog B oBp. Tp-ge, T4

Pucynok 3.27 CyniecTByOIIUI THAPABINYECKHH Pe:KUM Tel1oBbIX ceTeil 0T Mypmanckoii TIL]

Mypmanckan T3L TK-1/1
22.05 22.07
62 64.7

65 61.202
10 46
0614 0.513
0.264 0.51
0.892 1.073
4115 2.314
-6.55 -3.074
23.968 10.08
81.067 21.196
3876.41 1390.14
-3873.41 -1380.14

L 4
L 3
*

*

L 4

TK-21
2261
68.1
56.269
56.7
0.513
0.424
0.402

1.988

-1.948

6.791

6.44

1385.27
-1385.27

TK-101
25.02
731
45.532
10
0.513
0.066
0.062

1.862

-1.824

5.959

5.651

1297.14
-1297.14

TK-10/1a
25.44
732
45344

1

0513
0.006
0.006

1.831

-1.794

5.764

5.466

1275.59
-1275.59

TK-16/1
238
74.7
42.264
62
0513
0.356
0.337

1.741

-1.706

5214

4945

1212.88
-1212.88

TK-18/1
23.09
75.4
40.845
72
0513
0.39
0.37

1.692
-1.658
4.926

4672

178.71
-1178.71
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TK-23/1
2361
76.4
38.732
125
0.513
0.886
0.49

1.82

-1.451

6.443

3.567

1041.16
-1041.16

TK-35/1
2362
823
22.093
09
0.412
0.009
0.008

1.951

-1.912

8.606

8.161

876.91
-876.91

TK-39/1
2169
87.8
1117
12
0.359
0.014
0.014

1.953

-1.958

101

10.161

681.77
-681.77

3A 302
23.06
89.7
7279
55
0.207
0.069
0.065

0.453

-0.444

1.134

1.076

514
-51.4

ObuwecTBeHHoe Kyl
2586

91.3

4.081
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70 .
- Tl
60
HaumexoBaHue yana BocToyHan KoTenbHas TK-1 TK-5 n-B-5 TK-9a TK-98 HC LT TK-2 yn. Maknakosa a.46
Meopeanyeckan BoicoTa, M 67.75 67.52 96.96 105.01 120.85 119.79 134.39 134.96 135.77
MonHblid Hanop B oBp. Tp-ge, M 127.8 127.9 130.9 131.7 1371 137.8 182.2 182.3 184.3
Pacnonaraembilii Hanop, M 60 59.602 53.63 52.132 41.207 39.843 5.921 5.877 1.799
[OnuHa yyacTka, M 10 86 1.4 863.8 127 390 2 61.2
OwameTp y4acTka, M 0.704 0.704 0.704 0.704 0.704 0.704 0.259 0.259
MoTepu Hanopa B noA. Tp-ge, M 0.038 0.314 0.005 3.063 0.363 0.912 0.004 0.127
MoTepu Hanopa B o6p. Tp-ge, v 0.038 0.31 0.005 3.021 0.357 0.898 0.004 0.121
ﬁf"c"p"““b BOARI B NOA. TRAE. 4 756 1.71 1691 1.685 1.511 1.367 0697 0677
ﬁfcopocfb BOAI B OGP. TR-AE. 4 744 -1698 1679 1674 15 -1.356 -0.697 -0.664
YaenbHble NMHeRHbIE NOTEPU B
10A. Tp-ge, M/ 3.496 3317 3245 3.223 2.596 2126 1.96 1.889
YaenbHble NuHeliHble NoTepu B
06p. Tp-ne, MM/M 3.451 3.272 3.201 3.18 2557 2.093 1.96 1.792
Pacxop B noa. Tp-Ae, T4 2382.33 2320.01 229461 2286.98 2050.92 1854.73 127.94 120.27
Pacxop B obp. Tp-ge, T4 -2366.67 -2304.35 -2278.94 -2271.32 -2035.26 -1839.87 -127.94 -120.27

Pucynok 3.28 CymecTBy O rHAPABINYECKHI Pe’KUM TeILUIOBBIX ceTeil 0T BocToOYHOM KOTeIbHOM
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170
160
150
140
130
120
110
100

90

80

Hanop, m

70
60
50
40
30
20

HaumeroBaHwe yana
Meopeanyeckan BLIcOTa, M
MNonHbiii Hanop B o6p. Tp-ae, M
Pacnonaraemblii Hanop, M
[AnwHa yuyacTka, M

AuameTp y4acTka, M

MoTepw Hanopa B NoA. Tp-Ae, M
MoTepw Hanopa B oBp. Tp-ae, M

CKUPDCTb B04bl B Noa. Tp-ae,
Mmic

CkopocTb Bogbl B 06p. Tp-ae,
mic

YaeneHble NUHeRHbIE NOTEPH B
noa. Tp-ae, MM/M

YaeneHble NUHENHbIE NOTEpK B
o6p. Tp-ae, MMM

Pacxop B nog, Tp-ge, T4

Pacxop B o6p. Tp-ge, T4

Pucynok 3.29 CymecTByomuii ruipaBJiudecKuid pesKuM TelioBbIX ceTeid oT HOKHOM KOTeJIbHOM

L 3

L 3

POPPPY

T Neee

.---W_ v

AR s

KOHan koTensHas
3463

99.6

50

65

0.802

0.48

0.458

2.59

-2.586

6.435

6.415

4564.59
-4557.23

N-1a
31.98
100.5
48.235
219
0.802
0.155
0.154

2.587

-2.583

6.422

6.402

4560

-4552.64

TK-2/1 TK-6/1
34.74 46.76
101.1 104.8
47.083 39.688
3284 150.2
0.802 0.802
0.905 0.394
0.901 0.392
1.612 1.573
-1.608 -1.569
2.507 2.386
2.494 2.374
2841.88 2772.26
-2834.73 -2765.11

TK-1171
50.83
106.6
36.048
36.9
0.802
0.097
0.096

1.573

-1.569

2.386

2374

2772.26
-2765.11

oot *
+ P o a0 A

TK-27a TK-286 TK-308 T-32 Tr-34 TK-59
67.9 71.74 107.67 105.98 97.38 92.98
15.3 17.4 118.9 121 123 128.7
45.011 40.963 37.862 33.805 20741 18.443
1485 1062 671 788 1487 118.1
0614 0614 0614 0513 0513 0513
0795 0529 0236 0559 1,055 0233
0806 0536 0239 0583 1.101 0217
1.907 1.84 1.545 1.962 1.962 1.017
-1.915 -1.847 -1.55 -1.992 -1.992 -0.986
4.869 4532 3203 6.451 6.451 1.794
4.934 4.592 3.24 6.731 6.731 1.668
1981.9 19118 1605.33 1423.52 1423.52 708.43
197475 -1904.65 -1598.18 -1416.37 -1416.37 -701.27
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170

160

150
140
130
120
10
100
90
80
70
60
50
40

Hanop, m

Havmerosanve ysna

’-EOJJSCEW'IECKBE BbICOTa, M
MonHelii Hanop B o6p. Tp-ae, M

Pacnonaraemslit Hanop, M
[invsa yuacTia, m
Avamerp yuacTka, M

MoTepw Hanopa 8 noa. Tp-ae,
M

MoTepw Hanopa & o6p. Tp-Ae,
M

CKopocTb Bogsl B Nod. Tp-ae,
mic

CropocTs Boasl 8 o6p. Tp-Ae,
Mic

YaenoHbie NuHelHbe NoTepn B
NoA. Th-ae, MMM

YaienbHbie nukeiikbie noTep a
o6p. Tp-0e, Mm/M

Pacxof B noA. Tp-ae, T/

Pacxop B oBp. Tp-ae, TM

Pucynok 3.30 CymecTByrouuii ruipaBIudecKuid pesKuM TeIVIOBBIX ceTel 0T KoTeabHoi «CeBepHas»
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Korenbuan «CesepHany 3aABKKKA Ha NPOMIOHY YT75 K-1 TK-201a TK-240 TK-2446 CK-244m LTN 207ks. TK-301a TK-310 TK-308 yn. Ywakosa, 7/2
60.25 60.51 60.58 571 57.36 56.09 48.51 43.81 41.58 45 45.46 46.62 47.07
88.3 904 904 92.1 938 93.9 95.1 95.2 95.3 95.3 85.4 855 958
70 64618 64.6819 27.628 23.548 23.266 20181 19.886 19.758 19.722 19.354 19.202 18.29
227 05 57 72 12 16 153 19 14 15 20 66
0.207 0.309 0.412 0.412 0412 0412 0.359 0.359 0.309 0.259 015 01
3.183 0.001 0.08 0.417 0.004 0.39 0.009 0.011 0.017 0.001 0.016 0.084
2189 0.001 0.055 0.285 0.003 0.254 0.008 0.007 0.012 0.001 0.01 0.053
1.364 0612 1.46 1459 1.112 1108 0429 0.411 0.555 042 0.284 0274
-1.134 -0.509 -1.213 -1.213 -0.802 -0.889 -0.352 -0.338 0.456 -0.338 -0.227 -0.218
9.99 1241 4.833 4.831 2818 2799 0.512 0.471 1.022 0.74 0.684 1.059
6.831 0.852 3.302 3.304 184 1.826 0344 0.3186 0686 0479 0438 0671
154.77 154.75 656.02 655.89 499.86 498.1 146.42 140.25 140.22 74.67 16.94 7.27
-131.24 -131.26 -556.09 -556.22 -413.87 -412.35 -122.64 -117.53 -117.56 -61.37 -13.82 -5.89



Hanop, m

HanmenosaHne yana

’—EO‘JESMHECKEH BbiCOTa, M
MonHelid Hanop B 06p. Tp-Oe, M

Pacnonaraemblit Hanop, M
JnuHa yyacTka, m
DOuameTp yyacTa, M

MoTepu Hanopa 8 NoA. Tp-Ae,
M

Motepw Hanopa B oBp. Tp-ae,
M

CKOpOCTb BOABI B NoA. TP-Ae.
mic

CkopocTb Bogbl B 06p. Tp-ge,
wmic

YAEnbHbIE NMHEAHBIE NOTEPK B
noa. Tp-Ae, MM/M

YAenbHbie NMHEHbIE NOTEPU B
o6p. Tp-Ae, MM/M

Pacxon B noa. Tp-0e, T4

Pacxon B obp. Tp-ge, T/4

Pucynok 3.31 CymecTByomuii ruipaBiudyecKiil pesKuM TeIJIOBbIX ceTeH 0T KoTeabHo# «PocTa)
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KoTensHan «Pocta»

6

72

30
52
0.513

0127

0.119

1.084

-1.057

2.038

1.1

755.59
75124

TK-A1
34.74

721

29.754
878
0.513

0.214

0.201

1.084

-1.057

2.038

1911

755.56
-751.26

TK-2
4583

72.9

28.174
100
0.513

0.244

0.229

1.084

-1.057

2.037

1912

7554
-751.43

TK-7
21.77

736

26,611
a7
0.412

0.439

0.413

1.268

-1.257

3.772

3.546

578.98
-576.42

TK-11
39.56

75

23756
0.5
0.259

0.005

0.005

1.424

-1.39

8.215

7.735

252.82
-251.89

TK-30
428

755

22,832
20
0.309

0.039

0.037

0.7

-0.684

1817

1.524

176.98
-176.38

TK-31a
4289

757

22362
43
0.259

0.139
0.131
0.811
-0.792
2897

2541

144.07
-143.58

38

TK-33a
43.99

766

20.482
59
0.207

0.258

0.243

0.818

08

3.639

3.429

92.94
9262

TK-34
44.35

76.9

19.981
12
0.207

0.134

-0.131

0.108

0.102

15.23
-1517

Tin 2423
46.95
76.9
19.965

6.4
0.207

TK-22
4719

75.5

22.714
30
0.259

0.028

0.026

0.431

-0.421

0777

0733

76.54
-76.29

TK-101
46.86

75.5

22.825
31
0.207

0.002

0.002

0.089

-0.087

0.05

0.047

10.1
-10.08

MYK
4573

77.3

19.103
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HaumeHoBaHue y3na KotensHas TL| "Pocnsakoso-1" Y38 TK41 TK45 3enenan 7
Feonesnyeckan BbicoTa, M 9.3 9.3 9.3 93 93
MonHblil Hanop B 0Bp. Tp-ae, M 59.3 62.4 63.2 63.4 639
Pacnonaraembiit Hanop, M 20 13.616 11.927 11.507 10.53
[nvHa yyacTka, M 16 2 39 40
[vameTp yyacTka, M 0412 0.259 0.259 0.15
:”e”“ Hanopa B nNoA. Te-A€. g ggg 0.006 0.087 0.194
[loTepy Hanopa & 00p. To-Ae. g og5 0.006 0.082 0.184
ﬁ,‘;"p"”b BOABI BMOA. TR-AE. 4 256 0.804 0.674 0.705
S}?Wm BOALI B OGP. TP-Ae, 4 50 -0.785 -0.658 -0.69
YaenbHble NUHEHbIE NOTepU B 3.587 2649 1.869 4.05
nog. Tp-ae, MM/M
YaenbHble NUHENHbIE NOTEPK B 3375 2496 1763 3826
obp. Tp-ae, MM/M
Pacxop B nog. Tp-ge, T4 564.47 142.77 119.64 42.02
Pacxog B 0bp. Tp-ae, T4 -562.22 -142.3 -119.29 -41.93

Pucynok 3.32 CynecTBYIOIIUI FHAPABINYECKHH PeKUM TemI0BbIX ceTel oT koTeabHoil TII "Pocaskoso-1"
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100
95
20
85
80
75
70
65
60
55
50
45

Hanop, m

HawmmeHosaHue ysna

I'eogemnqecuaﬂ BbicCOTa, M
MonHelid Hanop B 0Bp. Tp-ae, M

Pacnonaraembilii Hanop, M
OnuHa yyacTtka, M
OuameTp ydacTia, M

MoTepu Hanopa B noA. Tp-ae,
M

MoTepu Hanopa B 06p. Tp-4e,
]

CKopocTs BOAbI B NOA. TP-AE,
mlc

CkopocTb BoAbl B 0Bp. Tp-ae,
mic

YoenbHble NWHeRHbIE NOTEpU B
nop. Tp-Ae, MM/mM

YAenbHbIE NUHEAHbIE NOTEPU B
o6p. Tp-ae, Mm/m

Pacxon B noa. Tp-ae, T/

Pacxon B 06p. Tp-ge, TM

Pucynok 3.33 CymecTByrommi

THAPABJIMYECKHI PesKMM TeIUIOBBIX ceTell 0T KOTeJabHON «AOpamM Mbic»

40

nep. OXoTHU4MIA, 25

541 538 39 40.4 418 43.4 448 45.1
A35‘.1 38.9 A24- 3 A25.? AZT 2 AZS.B ‘30.3 30.5
7
UTN KotensHas «ABpam-Meic» T/n 2261 ¥T 29 T/n 467 T/n 468 7/n 469 1/n 1588
4317 43.43 58.14 56.74 55.26 53.67 52.26 51.98
82.3 823 825 825 82.5 825 82.5 825
15 14.883 14.64 14.625 14.574 14.551 14.546 14.52
12.2 196.9 123 65.2 62 55.7 72
0.207 0.207 0.207 0.207 0.207 0.207 0.1
0.06 0.126 0.008 0.026 0.012 0.003 0.015
0.057 0.18 0.007 0.025 0.0M 0.003 0.014
0.873 0.307 0.307 0.242 0.163 0.082 0.353
-0.851 -0.3 -03 -0.236 -0.159 -0.081 -0.345
4123 0.531 0.531 0.334 0.156 0.043 1.73
3.877 05 05 0.315 0.147 0.041 1634
99.01 34.85 34.84 27.44 18.48 9.36 9.35
-98.57 =347 -34.72 -27.34 -18.42 -9.32 -9.33



80
75
70
65
60
55
50

Hanop, m

45
40
35
30

HaumeHoBaHue yana

leonesnyeckas BbicoTa, M
MonHbIi Hanop B 06p. Tp-Ae, M

Pacnonaraemblii Hanop, M
AnuHa y4acTka, M
[AvameTp yyacTka, M

MoTepw Hanopa B Noa. Tp-ge,
M

MoTtepu Hanopa B obp. Tp-ae,
M

CkopocTb BoAbl B nof, Tp-Ae,
m/c

CkopocTb Boabl B 06p. Tp-ae,
mic

YoenbHble NuHeliHble noTepu B
nod. Tp-Ae, MM/M

YaenbHble NHeHble NoTepu B
obp. Tp-ae, MM/m

Pacxopn B noa. Tp-ae, T4

Pacxon B 06p. Tp-ae, T4

Pucynok 3.34 CymecTByOIIMA I'IAPABINYECKHH PesKUM TelJIoOBbIX ceTell oT koTeabHol TI «PociasikoBo FO:xxHoe€»
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A50 N ‘49.9 A49.9 499 49.9 49.8
. + + * + +
30 301 30.1 30.1 30.1 30.1
P & & & - o
>— ¢ ¢ * 4 4
e 2 I A I I AP
KoTtenbHaa "PocnakoBo-HOxHoe" TK3 TK 4 Yaen2 TK5 MonogaexHas 10
28 28 28 28 28 28
58 58.1 58.1 58.1 58.1 58.1
20 19.851 19.787 19.758 19.728 19.69
61.4 49.4 41 149.6 23
0.259 0.207 0.207 0.15 0.1
0.056 0.033 0.015 0.015 0.018
0.053 0.031 0.014 0.015 0.017
0.426 0.313 0.232 0.096 0.216
-0.416 -0.306 -0.226 -0.094 -0.211
0.759 0.551 0.308 0.086 0.668
0.717 0.52 0.291 0.081 0.631
75.63 35.5 26.29 5.73 5.72
-75.43 -354 -26.22 57 -5.71



