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CocraB 10KyMeHTa

OOGOCHOBBIBAIOIIME MAaTe€pUalbl K CXEME TEeIJIOCHAOXKEHUS, SIBISIOIMIUECS €€

HEOTHEMJIEMOM 9aCTbhbIO, BKIIIOYAIOT CIICAYIOIUC I'JIaBbI:

"CymiecTByIOIIIEe MOJIOKEHUE B Chepe MPOU3BOICTBA, IIEPEeIaun U

I'nmasa 1 . o
MOTPEOIEHNS TEIUIOBOM YHEPTUM IS LEJIel TEIIoCHa0XKeHna";
b
asa 2 "CymiecTByroIIee U MePCIeKTUBHOE TIOTPEOICHNE TETUIOBOM SHEPTHH HA EIH
TEIJI0CHAOKEHHS "}
1asa 3 "JNeKTpOHHAsI MOJIETTh CHCTEMBI TETUIOCHA0KEHHUS MyHHIIUTIATHBHOTO
obpazoBanus";
1apa 4 "Cy1iecTByOIINE U MEPCIEKTUBHBIE OaTaHChI TEIJIOBOM MOIIHOCTH
HMCTOYHUKOB TEIJIOBOM YHEPTUU U TEIUIOBON HArpy3KHU MoTpedurenei;
b
Ciasa S "MacTep-Iy1aH pa3BUTHS CUCTEM TEIJIOCHAOXKEHUSI MyHHUIIMITAIbHOTO
obpazoBaHus";
"CyuiecTByOIIME U IEPCIIEKTUBHBIE OaTaHChl TPOU3BOIUTEIHLHOCTH
BOJIOTIOATOTOBUTENLHBIX YCTAHOBOK U MAaKCHMAJIbHOTO TTOTPEOJICHUS
I'naBa 6
TEIJIOHOCUTEIIS TETIONOTPEOISIONMMHU YCTAaHOBKAMHY ITOTPEOUTENEH, B TOM
YHUCJIC B ABAPUUHBIX peKUMax';
Casa 7 "IIpensioxkeHus 1o CTPOUTENbCTBY, PEKOHCTPYKIIUHU, TEXHUYECKOMY
NIEPEBOOPYKEHUIO U (MIJIM) MOJIEPHU3ALIMY UCTOYHUKOB TEIJIOBOW YHEprun';
1apa 8 "TIpensioskeHus 1Mo CTPOUTENbCTBY, PEKOHCTPYKIIUU U (MJIN) MOACPHU3AINH
TEIIOBBIX ceTe";
asa 9 "IIpennoxeHus Mo nepeBoay OTKPBHITHIX CUCTEM TEIUIOCHAOKEHUS (TOPSTUero
BOJIOCHA0KCHHSI) B 3aKPBITHIE CHCTEMBI TOPSIYETO BOJIOCHAOKEHUS
ogocHa0xe 3a € CHCTE OpsIUEro BoAOCHAOKeHHs "
TaB MEKTUBHBIC TOTUTUBHBIE OamaHChI'";
['maBa 10 "ITepcnek e To e OamaHchI";
JaB IIEHKA HAJIC)KHOCTH TETUTOCHAOKEHUS
I'maBa 11 "Ornenka HaJIeKHOCTH TEIIOCHAOKEeHUA";
nasa 12 "OOOCHOBaHHE UHBECTUIIUNA B CTPOUTEIHCTBO, PEKOHCTPYKIIUIO, TEXHUYECKOE
NepeBOOpYk)eHNe U (WIH) MOJIEpHU3AIHIO";
Tnasa 13 "MHauKaTopbl pa3BUTUSL CUCTEM TEILIOCHAOKEHUSI MyHHUIIUIAIEHOTO
obpazoBanus";
JaB HOBBIC (Tapu(HBIC) TOCICACTBUS
I'maBa 14 "[lenoBsIe (Ta €) mocuec "
I'maBa 15 "PeecTp enuHBIX TETIOCHAOKAIOIIUX OpraHu3aIui';
I'maBa 16 "Peectp MeponpusTHil cXeMbl TerIocHA0XKeHus";
I'maBa 17 "3ameuaHus U MPeATIOKEHUS K MPOEKTY CXEMBbI TeTJIOCHA0KeHus";
nasa 18 "CBOJIHBII TOM U3MEHEHUI, BHITIOJHEHHBIX B JOPAOOTAHHOM U (MJIH)

aKTyaJU3MPOBAHHON CXeMe TeTNIOCHA0KEeHus".




Onpenenenus

B HACTOAECM OTUCTC MPHUMCHAIOTCA CICAYIOIMEC TCPMHUHBI C COOTBCTCTBYIOIIMMHA

OIMpCACICHUSAMM:
TepMHuHBI Onpenenenus
TemnocHabxeHne Obecnieuenne noTpeOUTENEH TEIIIOBOH 3HEPTUHU TEIIOBOH SHEPTHEH,

TCIIJIOHOCUTECJICM, B TOM YHMCJIC TOAACPKAHNEC MOIIIHOCTH

CucreMa TEIIOCHA0KEHUS

COBOKYITHOCTh HCTOYHHMKOB TETIJIOBOM SHEPTUHU M TEIUIONOTPEOIISIOMNX YCTaHOBOK,
TEXHOJIOTUYECKU COCAMHEHHBIX TEIUIOBBIMU CETIMU

HcTouHuK TEIoBOM 3HEPrun

YeTpolicTBO, IPpEAHAa3HAYEHHOE ISl IPOU3BOICTBA TEIIOBOM S3HEPTUU

TemnmoBas ceTb

COBOKyHHOCTB YCTPOP‘ICTB (BKJ'IIO‘I&;I HEHTPAJIbHBIC TCIIJIOBBIC ITYHKTBI, HACOCHBIC
CTaHHI/II/I), MpEeAHA3HAUCHHBIX IJIA MEpeaavdn TEIIOBOI OHEPrum, TCIJIOHOCUTEIIS OT
HCTOYHUKOB TEIJIOBOMU OHCPIrum 10 TeHJ'IOHOTpe6J'I$HOHII/IX YCTaHOBOK

TemoBas MOIIHOCTH (fasnee -
MOIITHOCTb)

KonnuecTBo TEIUIOBOM SHEPTrUH, KOTOPOE MOXKET OBITh ITPOU3BEICHO U (UITH)
[IEPEIaHo 110 TEILUIOBBIM CETSIM 3a €AMHULLY BPEMEHU

TemuoBas Harpy3ka

KonudecTBo TennoBoi 3HEPruu, KOTOPOE MOKET ObITh IPHHATO MOTPEOUTENIEM
TETJIOBOW SHEPIUH 33 SANHHILY BPEMEHH

[otpebuTens TermoBon
SHepruu (nanee

Jlutto, mproOpeTaromiee TEIUIOBYIO SHEPTHIO (MOIIHOCTB), TETFIOHOCUTEIb IS
UCIIONIb30BaHMs Ha MPUHAISKAIINX eMy Ha IIpaBe COOCTBEHHOCTH WIJIM HHOM

MOTPEONTEIH) 3aKOHHOM OCHOBAHHH TEIUIONOTPEOISIFONINX YCTaHOBKAX JIMOO ISl OKa3aHUs
KOMMYHAQJIBHBIX YCIIYT' B HaCTH IropA4YECTO BOI[OCHa6)KeHI/IH " OTOIIJICHUA

Temmonorpeb:sromas YeTpolicTBO, IpEAHAa3HAUYEHHOE VISl HCII0JIb30BaHUs TEIUIOBOM SHEPruHy,

YCTaHOBKa TETUIOHOCHUTEJIS TSl Hy K[l TOTPEOUTENS TETIIOBOH 3HEPTUU

TemnocHabxaronias Opranu3zanysi, OCyIECTBIISIONAs MPOAAXKY MOTPEOUTEISIM U (MITH)

OpraHu3aIus TETIOCHA0KAIOIMM OPTaHMU3aIMsIM IIPOU3BEICHHBIX WM MIPHOOPETEHHBIX TETIOBOM

SHEepruH (MOIIHOCTH), TSIUIOHOCUTEIIS ¥ BIIAJICIONIAst HA MpaBe COOCTBEHHOCTH HITH
MHOM 3aKOHHOM OCHOBaHHMH MCTOYHHKAMU TEILIOBOM OHEPIruu u (I/IJ'[I/I) TCIIJIOBBIMHA
CEeTSIMH B CHCTEME TEIIOCHA0KEHHSI, TOCPEJCTBOM KOTOPO OCYIIECTBIISIETCS
TeIJIoCcHa0KeHNe oTpeduTeNel TerIoBOM YHEPTUH (IaHHOE TTOJI0KEHUE
MPUMEHSIETCS K PETYJIMPOBAHUIO CXO/IHBIX OTHOIICHHH C yYaCTHEM MHIMBUIYaTbHBIX
peAnpUHUMATENIECH)

TemnocereBas Oopranusanus

Opranm3anysi, OKa3pIBaroIIas YCIYTH IO TiepeIade TEIUIOBOM SHEpTHH (IaHHOe
MOJIOKEHHE TTPUMEHSIETCS K PETYIMPOBAHUIO CXOIHBIX OTHOIIEHHUH C y4acTHEM
WHIMBUYAIBHBIX MPESAMPUHAMATEIICH)

30Ha OEHCTBUSA CUCTEMBI
TEMI0CHAOKEHMS

Teppuropus cenbCKOTro MOCENCHNS WK €€ YacTh, TPAHUIBI KOTOPOH
yCTaHABIMBAIOTCA IO HanOoJIee YAAJICHHBIM TOUKaM ITOAKIFOUCHHUS MOTPEOUTENEH K
TETIOBBIM CETSIM, BXO/SIIIMM B CUCTEMY TEIUIOCHA0KEHHS

3oHa HeﬁCTBHﬂ HCTOYHHKA
TEIJIOBOI OHCprumn

TeppI/ITOpI/IH CCJILCKOT'O MOCCJICHUA NI €€ YaCTh, 'PAHUIIBL KOTOpOfI
YCTaHABJIMBAIOTCA 3aKPbITBIMHA CCKIIMOHUPYIOIIUMU 3a/IBUXKKAMU TEIUIOBOH CeTH
CHCTEMBI TEIJIOCHAOKEHHS

YcraHOBIIEHHAS! MOIIIHOCTD
HMCTOYHMKA TEIUIOBOM
SHEPIrHH

CyMMa HOMHHAJIBHBIX TETIOBBIX MOIIHOCTEH BCETO MPUHATOTO MO aKTy BBOJA B
IKCILTyaTaluio 000pyA0BaHus, IPEeTHA3HAYSHHOTO JJIs OTITyCKa TEIUIOBOM SHEPTUn
MOTPEOUTEISIM Ha COOCTBEHHBIE M XO3IHCTBCHHBIC HYKIbI

Pacnonaraemast MOIIIHOCTH
HCTOYHHMKA TEIUIOBOH
SHEPruu

Bennuunna, paBHasi yCTaHOBJIEHHOM MOIIIHOCTH UCTOYHMKA TEIJIOBOM SHEPTHUU 32
BBIYETOM O0BEMOB MOIITHOCTH, HE PEAN3yeMOH 110 TEXHMYECKUM ITPUINHAM, B TOM
YHCiIe TI0 IPUYHMHE CHIDKSHUS! TETNIOBOW MOIITHOCTH 000pY/IOBaHHS B pe3ybTaTe
9KCIUTyaTalliy Ha MPOJUIEHHOM TEXHUYECKOM pecypce (CHW)KEHHE TapaMeTpoB Iapa
nepen TypOMHOM, OTCYTCTBUE PELUPKYJISIIMU B TUKOBBIX BOJIOTPEHHBIX
KoTjioarperaTax M Jp.)

MoIIHOCTh HCTOYHHUKA
TEIJIOBOW SHEPTUH HETTO

Benunuuna, paBHas pacroyiaraeMoid MOIIHOCTH UCTOYHUKA TETIOBOM SHEPruu 3a
BBIYETOM TEIUIOBOM HArpy3KH Ha COOCTBEHHBIC M XO3S{CTBEHHBIC HYK/IBI

KomOunupoBannas
BEIPA0OTKA IEKTPHYCCKON U
TEIJIOBOU DHEPTUH

Pexum paboThI TEIITOAIEKTPOCTAHIINH, TPH KOTOPOM IPOU3BOICTBO AIEKTPHUCCKON
SHEPrUr HEMOCPEACTBEHHO CBSI3aHO C OIHOBPEMEHHBIM MPOU3BOACTBOM TEILIOBOI
SHEPTUU

TermoceTeBble 00BEKTHI

OOBEKTHI, BXOAAIIME B COCTAB TEIUIOBOM CETH M 00CCIICUHBAIOIINE MTEpeaIady
TETJIOBOW SHEPTUHU OT UCTOYHHKA TEIUIOBOM YHEPIHHU JI0 TEIIONOTPEOISIONINX
YCTaHOBOK IOTPEOUTENEH TEIIOBOI SHEPTUU

PacueTHBIN 31€MEHT
TEPPUTOPUATILHOTO JIEICHUS

TeppuTopus cenbCKOro MOCEICHHS WIH €€ YacTh, IIPUHSTAS IS eIel pa3paboTKu
CXEMBI TCTTIOCHA0KCHHS B HCM3MEHSIEMBIX IPAaHUIIAX HA BECh CPOK ACUCTBHS CXEMBI
TEMIOCHA0KEHNS




IlepeyeHb NPUHATHIX 0003HAYECHUH

Nen/m | Coxpaimenue Iosicnenue
1 BMK briouHo-monynbHas KOTeNbHas
2 BI1Y BononoaroroBuTenbHas yCcTaHOBKA
3 I'BC T'opsiuee BoocHaOKEHUE
4 ETO Ennnas TeruocHa6karomas opraHu3aius
5 3ATO 3akpbITOC TeppUTOpHAIEHOE 00pa3oBaHUE
6 UI1 WNHBecTunoHHas mporpamMma
7 UTII WHauBuayanbHbIA TEMIOBOM MyHKT
8 MK, KM MynununaneHas KOTeJlIbHas
9 MO MyHununaipHoe 00pa3oBaHue
10 MVII MyHUIMIIaBHOE YHUTAPHOE MPEATIPUATHE
11 HBB HeobxonnMmas BamoBast BEIpydKa
12 HAC Harnor Ha 106aBiIeHHYI0 CTOUMOCTD
13 HH3T HecHuxaemblil HOpMaTUBHBIN 3a11ac TOILJIMBA
14 HC Hacocnas crannus
15 HT/ HopmatuBHas TexHIYECKas JOKYMEHTAIUS
16 HO3T HopMmaTHBHBIN 5KCILTyaTallUOHHBIH 3a1ac OCHOBHOT'O MJIHM PE3EPBHOIO BUIOB TOILIUBA
17 OB OTolIuIeHHe U BEHTHISIIUSA
18 OH3T OOmuii HOpMaTUBHBIN 3a11ac TOIJINBA
19 ITNP [IpoekTHBIE U U3BICKATENbCKHE PAOOTHI
20 ITHC IToBBICUTEIBHO-HACOCHAS CTAHLIUA
21 11 P® ITocranoBnenue [IpaBurenscra Poccuiickoit ®denepanuu
22 [y Ilenonmonmyperan
23 CMP CTpouTebHO-MOHTaKHBIE PA0OTHI
24 CII Cenbckoe noceneHue
25 CLT CucreMa 1eHTPaTU30BaHHOTO TETIOCHAOKEHUS
26 JC) TemnoBast YHEPrHs
27 XBO XHAMBOJOOYHCTKA
28 XBII XHMBOJIOIOATOTOBKA
29 IOTII IleHTpanbHBIH TEMIOBOM MyHKT
30 oM DJICKTPOHHAS MOEb CUCTEMbI TCIUTOCHAOKEHHUS
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I''IABA 3. QJIEKTPOHHAA MOJIEJIb CHUCTEMbI TEIIVIOCHABKEHUA
MYHUIUITAJIBHOI'O OBPA3OBAHUA

DNEKTPOHHAS] MOJIENb CHUCTEMbl TEIUIOCHAOXKEHHSI YTJIErOpcKOro MYHUIIMIIAIBLHOTO
okpyra BeinonaeHa B [TKP ZuluGIS 2021 (pa3pa6otunk OOO «Ilomutepmy, CII0).

Bce rumpaBnmueckue pacuerbl, NPUBEACHHbIE B JaHHOM paboTre, cleiaHbl B
AIEKTPOHHOW MOJEIH.

[Taker ZuluThermo no3BosisieT co3/1aTh PacUeTHYI0 MaTEMaTUYECKYI0 MOJIETb CETH,
BBIIIOJIHUTh  [ACHOPTHU3AllMI0 CETH, W Ha OCHOBE CO3JaHHOM MOJENM pellaTrh
uH(pOpPMAaLIMOHHbIE 3aJ]a4uM, 33/Ja4d TONOJOTMYECKOTO aHaliu3a, W BHINOJHATH pa3InyHbIC
TEIIOTUIPABIINYECKUE PACUETHI.

Pacuery mnojyexxar TynMKOBBIE M KOJIBLIEBBIE TEIUIOBBIE CETH, B TOM YHCIE C
MOBBICUTEIIbHBIMU  HACOCHBIMU  CTaHUUSAMHM M JIPOCCEIUPYIOIIMMH  YCTPONCTBAMH,
paboTaromue OT OJJHOTO WIIH HECKOJIBKUX HCTOYHUKOB.

[Tporpamma npeaycMaTpuBaeT TEIJIOTUAPABINYECKUN pacyeT ¢ MPUCOEIUHEHUEM K
CeTU WHIUBHUAYaJIbHbIX TEIIOBbIX NYHKTOB (MTII) m meHTpalbHBIX TEIMJIOBBIX IMYHKTOB
(ITII) 1o  HECKOJABKHM  JECSATKAM  CXEMHBIX  pEelIeHUuH, MNPUMEHAEMBbIX  Ha
tepputopuu Poccun.

Pacuer cucreM TEmIOCHA0KEHNUS MOXET MPOU3BOJIUTHCA C YYETOM YTEUYEK W3
TEIJIOBOM CETH M CUCTEM TEIJIONOTPEOICHHS, a TaK)Ke TEIUIOBBIX MOTEPh B TPYOOIIPOBOIAX
TEIJIOBOM CETH.

Pacuer TemnoBbIX mMmoOTeph Benercs MO0 MO HOPMATHUBHBIM MOTEPsIM, JIMOO MO
(aKTHUECKOMY COCTOSTHUIO U3O0JISIIUH.

Pacuetst ZuluThermo wmoryr pabotarh Kak B TECHOM MHTErpamuud C
reouHopmamoHHoi cucremoit (B Bume moxayns pacmupenus [MC), tak u B Buie
OTJICNbHON OMOMMOTEKM KOMIIOHEHTOB, KOTOPBIE MO3BOJISIOT BBIMOJHATH PACUYEThl W3
IIPUIIOKEHUN T0JIb30BATENEH.

CocrasB 3a7au4:

NOCTPOECHHE PACUETHON MOJIEH TETJIOBOM CETH;
— TacmopTu3anus 00bEKTOB CETH;

— HaJIaJIOYHBIM pacyeT TEIIOBOU CETH;

— IIOBEPOYHBIN PacyeT TEIUIOBOU CETH;

— KOHCTPYKTOPCKHUI pacyeT TEIIOBOU CETH;



— pacueT TpedyeMoi TeMnepaTypbl Ha HCTOYHUKE;

KOMMYTAallMOHHBIC 3a/1a4H;

TIOCTPOCHUE MbE30METPUIECKOTO TpaduKa;

PaCuCT HOPMATHUBHBLIX IMOTCPH TCILIA YCPE3 U30JIALUTO.

3.1. TI'pajduyeckoe mpeacTraBjieHHe O00bHEKTOB CHCTEMbI TENMJOCHADKEHHS C
NPUBA3KOH K Tonorpagu4eckoil 0CHOBe MYHHIIUNIAJLHOT0 00Pa30BaHUs M C TMOJHBIM

TONOJIOTHYEeCKHM OIMCAHNEM CBAZHOCTH 00HEKTOB

TemnoByto cerb MOXHO H300pa)kaTh Ha KapTe, C MPHUBI3KOH K MECTHOCTH (IO
KOOpJMHATaM, C MPUBSI3KON K OKPYKAIOIIUM O0ObEKTaM), YTO MO3BOJIUT B JalbHEWIlIEM He
TOJIBKO IIPOBOJUTH TEILIOTUAPABINYECKAE PACUETHl, HO U pEIIaTh APYTrue HH)KEHEPHBIE
3a]1a4u, 3Hasi TOYHOE MECTOHAXOXICHUE TETUIOBBIX ceTel. [Ipumep n3o0paskeHus TEmIoBOU

CETU Ha KapTe C HpPIBH?»KOfI K MCCTHOCTH IIPCACTABJICH Ha  PHCYHKC 1.



U3

Pucynok 1. M300paxenne TenJioBoii ceTH Ha KapTe ¢ NPUBA3KO0 K MECTHOCTH
9



1O ZuluGIS MoxeT paboTaTh Kak B JIOKAJIbHOM CHCTEME KOOpAUHAT (TUIaH-CXema),
TaK U B OJIHOM U3 reorpaguueckux MpOeKIHii.

Cuctema noaaepsxuBaet 6osiee 180 natymos, B Tom uucie [13-90, CK-42, CK-95 no
['OCT P 51794-2001, WGS 84, WGS 72, Ilynkoso 42, NAD27, NADS83, EUREF §9.
Crucok moaiep>KMBaeMbIX JaTyMOB OYET paCIIUPATHCS.

Cucrema mpemiaraer Habop TPEIONpeNeIeHHBIX CUCTeM KoopauHat. Kpome Toro,
M0JIb30BaTEb MOXKET 33/1aTh CBOIO CUCTEMY KOOPJMHAT C UHIUBUAYaJbHBIMU MMapaMEeTPaMHU
JUIA TIOJIJIEP>)KUBAEMbBIX CUCTEMOM MPOEKIMKA. B 4acTHOCTH, 3Ta BO3MOXKHOCTH MO3BOJIUT,
MpU M3BECTHBIX MapaMmeTpax (KiIrouax IMepexoja), MPUBS3bIBaTH JIaHHBIC, XPAHAIIUECS B
MECTHOM cucTeMe KOOPJUHAT, K OJJTHOM U3 rI00adbHbIX CUCTEM KOOPAUHAT.

JlaHHbBIC, XpaHAIIUECS B Pa3HBIX CUCTEMaX KOOPIUHAT, MOKHO OTOOpakaTh Ha OJTHON
KapTe, B oAHOM M3 mpoekuuil. [Ipu sTomM mepecuer koopauHaT (ecid OH TpeOyeTcs) u3
OJIHOTO JaTyMa B JPyrod U U3 OJHONM NPOEKUMU B JPYryl0 TMPOU3BOJUTCS MpHU
OTOOpaKEHUU «HA JIETY».

JlaHHBIE MOXKHO TIEPETIPOCIIMPOBATH U3 OJIHON CUCTEMbI KOOPJUHAT B IPYTYIO.
3.2. TlacnopTu3anusi 00beKTOB CHCTEMBbI TEIJIOCHAOKEHUS

[Ipu pabGote B reomHpOPMAIMOHHON CHCTEME CETh JOCTATOYHO MPOCTO M OBICTPO
3aHOCUTCS C TIOMONIBIO MBIIIKK WKW TO0 KoopauHatam. [lpm sTtom cpasy dopmupyercs
pacuetHas Mojenb. I[locme rpaduyeckoro u300paKeHUsT CUCTEMbl TEIUIOCHAOKEHMUS,
HEO0OXOIMMO 3aJaTh pPAcUYETHBIE TMapaMeTphl OOBEKTOB W BBIMOJIHUTH COOTBETCTBYIOIIHE
pacyeThl.

TeruioBass cerb BKIIOYAeT B ceOsl CIEAYIONINE OCHOBHBIE OOBEKTHI: HCTOYHHK,
y4acToK (TpyOOmpOBO/IbI), MOTPEOUTENh U Y3JIbI: IIEeHTpaibHble TerioBbie MyHKTHI (L[TII),
HACOCHBIE, 3aMIOPHYIO U PETYIUPYIOIIYIO apMaTypy, KAMEPhI U IPYyTU€ SJIEMEHTHI.

Hcrounuk

HNcTouHUK — 3TO CHUMBOJBHBIA OOBEKT TEIMJIOBOW CETH, MOJETUPYIOUIUN PEexKUM
pabotsl koTenbHOM unu TOLl. B Maremarnueckoil MOJEIM MCTOYHUK MPECTABISACTCS
CEeTEeBBIM HACOCOM, CO3JAlONIMM pacrojiaraeMblii Hamop, U TMOAMUTOYHBIM HACOCOM,
OTIPEISIISIFOIINM HAarop B 00paTHOM TpyOompoBoje. Y CIO0BHOE 0003HAUYCHUE UCTOYHHKA B
3aBUCUMOCTH OT peXHMa pabOThl MpeacTaBlieHO Ha pucyHke. [Ipu pabore HECKOJIbKUX
HMCTOYHUKOB Ha OJIHY CE€Th, OJIUH U3 HUX MOKET BBICTYIATh B KAUECTBE MUKOBON KOTEIHHOM.

VYciioBHOE N300pakeHNE HCTOYHUKA IIPECTABICHO HA PUCYHKE 2.
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L BEIKOYEH
L OTKHYEH

PucyHnok 2. YcijoBHOe u300pakeHne HCTOYHHKA

YuyacrTok

Y4acTok — 3TO TUHEHHBINH 00BEKT, HA KOTOPOM HE MEHSIOTCS:

— JHMaMeTp TpyOonpoBoa;

— THUII NPOKJIAJIKH;

— BHJI U30JI51UY;

— pacxon TEIIOHOCUTES.

JIByxTpyOHas TerioBasi CeTb M300pa)aeTcsi B OJIHY JIMHHUIO U MOXKET, B 3aBUCUMOCTHU
OT JKEJaHWs II0JIb30BATENS, COOTBETCTBOBAaTh WM HE COOTBETCTBOBATh CTaHAAPTHOMY
n3zoopaxenuto cetu mo 'OCT 21-605-82.

Kak m1060i1 00BEKT ceTH, y4acTOK HMEET pa3Hble PEXUMBI palbOoThl, HAMpPHUMeEp,
«OTKJIIOYEH TMOJAIOLIMN» WM  «OTKJIIOYEH OOpaTHBIN», CM. PHCYHOK «PexXumbl
M300paKeHUsl y4acTKa» . DTU PEKUMBI MO3BOJIIOT CMOAEIUPOBATH MHOTOTPYOHBIE CXEMbI
TEIUIOBBIX ceTeil. M300paskeHne HECKONBKUX COCTOSHHM Y4YacTKOB, 33/1aBa€MbIX Pa3HBIMH

peXuMaMu MpeCTaBICHO Ha pUCYHKE 3.

Pexum 1 BrnioueHw! 0ba Tp-ga T ¥
Pexum 2 . Beiknwuersl oba Tp-ga T T
Pexum 3 - OTknwoueH oBpaTHeIil Tp-4 T - T
Pexum 4 OTenoueH nogawowui Tp-a T T
MonezosaTtensckoe nzobpaxeHne cetu MzobpaxeHue cetn no FOCTY 21-605-82

Pucynok 3. MH3o0pakeHHe HECKOJIBKHX COCTOSIHMI Y4aCTKOB, 321aBa¢MbIX Pa3HbIMH

PECKUMaMHU

¥Yien
VY3en — 3T0 CUMBOJIBHBIN OOBEKT TEIUIOBOM ceTH. B TerioBoi cetn y3/aMu sBISIFOTCS
BCE€ OOBEKTHI CETH, KpOME HCTOYHMKA, MOTpeOuTeNs M ydacTKoB. B Mmartemarmueckoit

MOJICJIN BHYTPCHHCC TIPCIACTABJIICHUC 00BEKTOB (KpOMe HCTOYHHKA, HOTpe6I/ITeJI}I,
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nepembluku, LTIl u perynaropoB) monenupyeTcsi IByMs y3jJaMH, YCTaHOBJIEHHBIMH Ha
MoJaroIEeM U 00paTHOM TPyOOIPOBOAAX.
YcnoBHOe 0003HAYEHUE Y3JIOBBIX OOBEKTOB B 3aBHCUMOCTH OT pPEKUMa PabOTHI

MpeACTaBICHbI HA PUCYHKE 4.

Tennosad KamMepsd

@® paszseTBneHue

» cMeHa ouameTpa

Pucynok 4. VYcioBHOe H300paxkeHue y3J0BbIX 00bEKTOB
[TpocTbIM y370M B MOJENU CUUTAeTCs JIIOOOM y3el, UbM CBOMCTBA CIEUUAIBHO HE
oroBopeHsl. [IpocTont y3ei CiayKHUT TOJIBKO U1 COEAUHEHUs YY4acTKOB. TakuMu y3inamu i
MOJIEIIN SBJIAIOTCS TEIUIOBBIE KaMEpbl, OTBETBIICHUSA, CMEHBI JAUAMETPOB, CMEHA THUIIA

IIPOKIIaAKKW UJIX THUIIA U30JISAIUU U T. 1.

LenTpajbHbIe TENJIOBbIC IIYHKTHI

Hentpanbubii  TemoBod  myHkr (LITII) — »3To0 y3en JONOMHHUTENBHOTO
peryJiupoBaHusT M pacOpenesieHus TeIoBol sHepruu. Hamuume Takoro y3na
[IOApPa3yMEBAaeT, YTO 3a HUM HAaxOIMTCS TYIHKOBas CE€Tb, C HHIAUBUAYAIBHBIMU
notpedurensamu. B LTIl moxxeT BXOAUTHh TONBKO OJMH yYacTOK U TOJIBKO OJUH Y4YacCTOK
MOXET BBIXOAUTH. IlpyyeM BXOAAIIMM Y4YacCTOK MAET CO CTOPOHBI MAarucTpaiv, a
BBIXO/SIIMIA y4acTOK BEAET K KOHEYHBbIM MHoTpeduTtensM. Buyrpenuss xkoaupoBka L[TII
3aBUCUT OT €r0 CXEMbl NPUCOEIUHEHUS K TEIUIOBOM CeTH. DTO MOXKET OBITh I'PYNIIOBON
DJIEBAaTOpP, TPYNIOBOM HACOC CMELICHHWs, HE3aBUCUMOE IIOAKIIOYEHHUE TPYIIBI
norpedutened, Ooitneppt Ha I'BC u T.1. Ha naHHbIE MOMEHT B pacrnopsiKeHUU
nonp3oBatens 28 cxem mnpucoeaunenus L[TII. M3o6paxenune LTIl mpencraBieno Ha

pHUCYHKE O.
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Pucynok S. M3o0paxenue LITII
Benomorare/ibHbBIN Y4aCTOK
BcenoMorarenpHblif  yyacTOK — yKa3blBaeT HAyallo TpPyOOINpPOBOJOB TOPSYETO
BOJIOCHA0KECHHSI TIPU YEThIpeXTpyOHOU TeruioBoi cetu mociie LTI, Dto wHeGombimon
y4acCTOK 3aKaHYMBAETCA IIPOCTHIM Y3JI0M, K KOTOPOMY TOJKJIIOYAETCs TPyOONpOBO

ropsiYero BOJAOCHAOXKEHUS, KaKk TTokazaHo Ha puc 6. «Iloakmtouenue tpyoomnposoga 'BCy.

BcnomorarenbHbIA
y4actok ana UTN

"
uTn - ~o

Pucynok 6. Iloaknwuyenue Tpydonposoaa I'BC

IMoTpeduTenn

[ToTpeOuTenb — 3TO KOHEUHBIN OOBEKT y4acTKa, B KOTOPBIA BXOJAUT OAMH MOIAIONTUI
U BBIXOJUT OJIMH 00paTHBIN TpyOonpoBoa TemaoBoi cetu. [log norpeduTeneM noHuMaercs
a0OHEHTCKHI BBOJ B 3JaHHE. YCIOBHOE H300pa)K€HHE IMOTPEOHUTENs NPEICTABICHO Ha

pUCYHKE 7.
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BENMKOYEH

OTENKIHYEeH

Pucynok 7. VYciioBHOe H300paxkeHue norpeduTe st

[ToTpebuTenb TEIIOBOM SHEPrHM XapaKTepU3YeTCs pPACUETHBIMH Harpy3kaMu Ha
CHUCTEMY OTOIUICHHUS, CUCTEMY BEHTWIAIMH W CHUCTEMY TOPSYEro BOJIOCHAOKEHUS U
pacyeTHBIMU TeMIIepaTypaMu Ha BXOJI€, BBIXOJE NOTPEOUTENs, U pacyeTHON TeMrepaTypoit
BHYTPEHHETO BO37yXa. B OJHOIMHENHOM Npe/NCTaBICHUH MOTPEOUTENh — 3TO Y3JIOBOU
AJIEMEHT, KOTOPHIA MOXKET OBITh CBSI3aH TOJBKO C OJJHUM YYaCTKOM.

BuyTpeHHsIT KOaupoBKa MOTPEOUTENS CYIIECTBEHHO 3aBHCHT OT €ro CXEMBbI
MPUCOEANHEHUSI K TEIuioBOM ceTh. CXeMbl MOTyT OBITh 3JIEBaTOPHBIE, C HACOCHBIM
CMEIICHHEM, C HE3aBUCUMBIM IMPUCOEIUHEHUEM, C OTKPBITBIM HWJIM 3aKPBITHIM OTOOPOM
Boael Ha I'BC, c perynsaropamu Temmeparypbl, OTOIUICHHUs, pacxoja u T.A. Ha nanHbIid
MOMEHT B paclopsKeHUH MoJib3oBarens 31 cxema NpucoeIMHeHus MOTPEeOUTENEeH.

Ecnu B 31maHMM HECKONBKO Y3JIOB BBOJAA, TO OOBEKTOM «IOTPEOUTENHY» MOXKHO
OomucaTh KaXIblii BBOJA. B TOXXe BpeMs Kak OJWH MOTPEOUTETh MOXKHO OINUCATh LEIbII

KBapTaJj WX 3aBOJI, 3aaB JJIsl TAKOTO MOTPeOUTENsi 000OIIECHHBIE TEIUIOBBIC HATPY3KH.

O0001meHHbII MOTPEOUTEIb

O06o0O01IeHHBI ~ MOTpEeOUTETh —  CHUMBOJIBHBI ~ OOBEKT  TEIUIOBOM  CETH,
XapaKTepPU3YIOMUUCS  MOTPEOJIIEMbIM  PAacXoJIOM CETEBOW BOJABI WU  3a/JaHHBIM
CONIPOTHBIICHHEM. TakUM TOTpPEOMTENIeM MOXHO MOJICIUPOBATh, HAMPHUMEpP, OOIIYIO
Harpy3Ky KBapTaJa.

YcnoBHoe 00603HaYeHHEe O0OOIIEHHOTO MOTPEOUTENs] B 3aBUCMMOCTU OT PEXHMA

paboTHI IPECTaBIICHO HA PUCYHKE 8.

BKNHOYeH
OTKITHOYeH

Pucynok 8. MU3o00paxkeHue 00001IeHHOT0 MOTPeOUTEIS
Takoii 00BbeKT y00HO MCIOJIb30BaTh, KOT/1a BOSHUKAET HEOOXOIUMOCTh PacCUUTATh

THUAPABIINKY CCTHU 0e3 HH(bOpMaI_II/II/I O TCIUIOBBIX HAIpy3KaX H KOHKPCTHBIX CXEMaX
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MIPUCOCAMHEHUS TIOTpeOUTENCH K TeIIoBOM cetn. Hampumep, mpu pacyeTe MarucTpaibHbIX
ceTeit nHOpMAIK O KBapTaIbHBIX CETSX MOXKET HE OBITh, a JIJIsl OLICHKH MOTEPh HAIoOpa B
MarucTpajisiXx JOCTaTOYHO 3ajaTh OOOOIICHHBIC pPACXOJbl B TOYKAX MPUCOCIUHCHUS
KBapTaJOB K MarMCTPAJIbHOU CETH.

B opHonmuHeidiHOM u300pakeHWHW HE TpeOyeTcs TMOAKIYaTh 000OIECHHBIN
NOTPEeOUTENIh Ha OTISIBPHOM OTBOJISIIEM YYacTKe, KaK B cliydae Mpoctoro morpedurens. To
€CTh B 3TOT Y3€JI MOKET BXOJAWTH H/HIIA BBIXOJIUTH JIFOO0E KOJIMYECTBO YUaCTKOB. BapuaHThI

BKJIFOUEHHUS 0000IICHHBIX MMOTPEeOUTENeH MPEeACTaBICHO Ha pUCYHKE 9.

|
S > ———o

MCTOUHKMEK 08 0BLUEeHHBIE NOTheoUTENN

Pucynok 9. BapuanTsl BKJIIOYeHHs 00001eHHBIX NOTpeOUTE IeH
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3aaBuKKa

3aJIBMJKKa — 3TO CUMBOJILHBIH OOBEKT TEIUIOBOM CETH, SIBISIOIIMICS OTCEKAIOIAM
YCTPOMCTBOM. 3aJBMXKKa KpOME JABYX PEKHMOB pabOThl (OTKpPHITA, 3aKphITa), MOXKET
HaXOJIUTHCS B POMEKYTOUYHOM COCTOSIHUHU, KOTOPOE OMPEAEIISAECTCS CTENEHbBIO €€ 3aKPhITHUSI.
[IpomMeKyTOUHOE COCTOSIHHE 3aJIBMXKKU JIOJDKHO OIpPENENsaTcs MpU €€ peKuMe paldOoThI.

YcnoBHOE n300pakeHne 3aABIKKH MPeICTaBiIeHo Ha pucyHke 10.

<I OTKPBITA

N 3aKpbITa

Pucynok 10. YciaoBHoe n300paxeHne 3aJBHKKH

VYcioBHOE 0003HAYEHHE 3aMOPHO-PETYJIUPYIONIET0 YCTPONCTBA B 3aBUCUMOCTH OT
pexuma paboThl:

3a7BIKKa B OJHOJIMHEHHOM HM300paXKeHUHM MPEACTABIACTCS OJHUM Y3JO0M, HO BO
BHYTPEHHEM TMPEACTABICHUH B 3aBHCHUMOCTH OT 3aJlaHHBIX MapaMeTPOB B CEMAHTUYECKON

0a3e JaHHBIX, MOJKET OBITH YCTaHOBIIEHA Ha 000MX TpyOompoBoaax (pucyHok 11).

B >

b—
a

Pucynok 11. OngHosiuHeiiHOEe M1 BHYTPeHHee NMpeAcTaBJeHue 3aBUKKHU
Pucynok 12.
IIepembruka
[TepeMbruka — 3TO CUMBOJIBHBIN OOBEKT TEIJIOBOM CETH, MOJETUPYIOIINI y4acTOK
MEXTy TIOJIAI0IIUM U 0OpaTHBIM TPYOOIPOBOIAMHU.
YcnoBHOoe 0003HAYCHHWE TEPEMBIYKHM B 3aBHCHUMOCTH OT pPEXuUMa pabOTHI

IMpCaACTaBJICHO HAa PUCYHKC HUXKC. YcnoBHoe IpCaACTABICHUC IICPCMBIYKHU IIPCACTABICHO Ha

pucyHke 13.
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|:| OTEpPRITA

I 3aKpbITa

Pucynok 13. YcioBHOe npeacTaBjieHHe NepPeMbIYKH
[Tepembruka (pucyHok 14) mo3BOJIIET CMOJEIMPOBATH YYaCTOK, COCAUHSIOIIMI
MOJIAIOIIUNA U OOpaTHBIN TpyOOIpPOBOJLI. B 3TOT y3enm MOXXeT BXOAUTHh W/WIM BBIXOJIUTH

11000€ KOJIMYECTBO YUACTKOB.

Pucynok 14. Ilepembruka
Tak kak mepeMbluka B OJIHOJMHEHHOM H300pKEHHUM IMPEJCTaBIICHA Y3JIOM, TO JJIS
MOJICIMPOBAHMS COCIUHECHHUS MEXAY IMOAAaoIM TpyOONMpPOBOJAOM OJHOTO YyYacTKa H
0o0OpaTHBIM  TpPyOONpPOBOJIOM JPYroro yd4acTka OJHOTO 3JEMEHTAa  «IIEPEMBIUKa
HenocTaTouHo. [ToHamo0saTCs elme ABa y4acTKa: OJWH TOJIBKO MOJAIONINN, IPYTON - TOJIBKO
oOpatHbii. CoeIUHEHHE MEXIy MOJAIIIMMU TpyOOMPOBOJAOM OJHOTO YyYacTKa H

00paTHBIM TPYOOIIPOBOIOM JPYTOTO yUacTKa MPEACTaBICHO Ha pUCYHKe 15.

Pucynok 15. CoennHeHue MeK1y MOJAAIIMM TPYOONPOBO/IOM OHOT0 Y4ACTKA H 00PAaTHBIM
TPYGOIPOBO/IOM /IPYIOr0 Y4acTKa
HacocHas craHuus
HacocHast craHumsi — CUMBOJIBHBI OOBEKT TEIJIOBOM CETH, XapaKTepU3YIOUIUIiCS
3a/IaHHBIM HAIIOPOM WJIM HAIIOPHO-PACXOJHOM XapaKTEPUCTUKON YCTAaHOBJIEHHOI'O HACOCa.
Hacocnas cranmust (pucyHok 16) B OJHONMHEHHOM M300paKCHHU IMPEICTABISETCS
OJIHUM Y3JI0M. B 3aBHCHMOCTH OT TaOJIMYHBIX [TAPAMETPOB ATOTO y3J1a HACOC MOXKET OBbITh

YCTaHOBJIEH Ha IMOJAIOIIEM UM 00paTHOM TPyOOIpOBOJIE, MO0 HA 000UX TPYyOOIPOBOIAX
17



OJHOBPEMCHHO. ﬂJ’IH 3a/laHus HallPaBJICHUA ILCI\/'ICTBI/Iﬂ HaCcoCa B 3TOT Yy3CJI TOJIBKO OIWH

y4acTOK 00s13aTE€IbHO JOJKEH BXOJAUTh U TOJHKO OJMH YUaCTOK JIOJDKEH BBIXOAUTH.

O =0

e ot

Pucynok 16. HacocHasi cranumst

Hacoc MoxHO MoaenupoBaTh IByMs crioco0amMu: JTUOO Kak HAeaIbHOE YCTPOMCTBO,
KOTOpOE€ HW3MEHSET JaBJeHHEe B TPyOONMpOBOJE HA 3aJaHHYI0 BEJIMYMHY, JUOO Kak
YCTPOMCTBO, paboTaroiiee C y4eTOM pEaJbHOM HAMOPHO-PACXOJIHOM XapaKTePUCTUKHU
KOHKPETHOI'O Hacoca.

B MEPpBOM CiIydac IMPOCTO 3aAacCTCA 3HAYCHHUC HAIlOpa HACOCa Ha IMOAArOIICM W/ninu
obpatHoM TpyOompoBoje. Ecnu 3HaueHue Hamopa Ha OJHOM M3 TPYyOONPOBOJOB PaBHO
HYJIIO, TO Hacoc Ha J3ToM TpybompoBoge otTcyTcTByeTr. Eciam 3HaueHue Hamopa

OTPUIATENIFHO, TO ATO O3HAYaeT, YTO HACOC paboTaeT HABCTPEUYy BXOMAAIIEMY B HErO

YYacTKy.
H=10mn H=-10m
H=—10m H=10n
O —— O ]
-$ h
50 a0l |
il | | 20 —
=0 st i |
- ! 20
20
107 ' ' 10
ﬂ‘I'I'!'I'!'I'I'I'I'I'I'l'l'l E.'rI'!'I'!'I'I'I'I'I'I'l'l'|

Pucynok 17. Ilbe3omerpuueckue rpadpukmn
Ha pucynke 17 BuIHO, Kak pa3iuyHble HANpaBiICHUS YYaCTKOB, BXOMSIINX U
BBIXOJSIMX M3 HAacoca B COYETAHWM C Pa3HBIMM 3HAKAMU HAIlOpa, BIMAIOT HA pe3yibTar

pacueTa, 0TOOpaKEHHBIN Ha THe30METPUUECKUX Irpadukax.
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Korpga 3agaercst ToJbKO 3HaUEHHE HAIoOpa Ha HACOCE, OHO OCTAETCS HEM3MEHHBIM HE
3aBUCUMO OT MPOXOSIIET0 Yepe3 HacoC pacxoa.
Ecnu monenupoBats paboTy Hacoca ¢ yuetoM ero QH xapakTepucTuku, TO CieayeT

3aJaTh PacxXo/ibl U HANOPHI Ha TpaHUIaX pabodel 30HBI Hacoca.

Hmax —

Hmin ‘\H

Gmin ma s

Pucynok 18. HanmopHo-pacxogHasi XapaKTepHUCTHKA HAacoca

[lo 3amaHHBIM JBYM TOYKaM oOMpenensercs Mapadojia C MaKCUMyMOM Ha OCH
JABJICHUH, MO KOTOPOW pacdyeT u OyneT OmpeneNsTh HAmop HAacoca B 3aBUCHUMOCTU OT
pacxona. CinegyeTr OTMETUTh, YTO XapaKTEPUCTHKA, 3a/JaBaeMas TaKUM 00pa3oM, MOXKET
OTJIMYATHCS OT peajbHOW XapaKTePUCTHUKU Hacoca, HO B Mpejenax paboueidt obmactu obe
XapaKTEPUCTUKNA TPAKTUYECKH COBHAAArOT. [l oOmMcaHWsT HECKOJBKUX MMAPAILICITBHO
paboTaromuX HACcOCOB JIOCTATOYHO 3aJaTh WX KOJMYECTBO, MW  PE3yJbTHpYIOIIas
XapaKTepUCTUKa OyJIeT onpeiesieHa IPH pacyeTe aBTOMATUYECKHU.

Tak kak Harmopbl Ha rpaHUlIax pabouyel obnacTu Hacoca OepyTcs U3 CHPaBOYHUKA U
BCET/Ia TOJIOKHUTENbHBI, TO HAIpPaBJICHUE ACHCTBUS TAKOTO Hacoca OyJIEeT OIpeaesiThCs

TOJIBKO HAIIPABJICHUCM BXOJAAIICTO B Y3€CJI YUACTKaA.

Jpoccenupyromme ycTpoiicTa

Hpoccenupyromine ycTpoicTBa B OJHOJIUHEUHOM MPEICTABICHUH ABJISIOTCA y3JIaMH,
HO BO BHYTPEHHEH KOJMPOBKE — 3TO JOMNOJHUTEIbHBIE YYAaCTKH C TOCTOSHHBIM WM
NepeMEHHBIM COIMPOTUBIIEHHEM. B apoccenupyronuii y3en o0s3aTesIbHO JOJKEH BXOAUTH

TOJIBKO OJIUH YYAaCTOK, U TOJIbKO OAWH YYAaCTOK M3 y3JIa JOJIKCH BbIXOJAUTD.
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Pucynok 19. Jlpoccesmpyoniue ycTpoiicTBa

ApocceabHast maiida

JHpoccenbHas maiba — 3T0O CUMBOJIBHBIM OOBEKT TEIJIOBOM CETH, XapaKTepHU3yeMbIi
(UKCHPOBaHHBIM COMPOTHUBIICHUEM, 3aBUCSIINUM OT AUaMeTpa maiosl. J[poccenbhas maiiba
UMEET JiBa pekuMa paboThl: BhIUMCIsiEeMas U yCTaHaBIMBaemas. Y CTaHaBiIMBaemas Iiaiiba

— 3TO HEPETYJIHUPYEMOE COIPOTUBJICHNUE, TO BETMYNHA TaCUMOTO IIai00N HArmopa 3aBUCUT

OT KBaJpata, MpOXO/SIIEero yepes maidy pacxona.

Pucynok 20. YciaoBHoe npeacrabiieHue IAH0bI
Ha pucyHke HMXe BHUIHO, KaK MEHSIOTCS MOTEpPH Ha IIai0e, yCTAaHOBJIEHHOW Ha

TIOJIAFOIIEM TPYOOIIPOBO/IC, P YBEJIIMYCHUH pacxoia Yepe3 Hee B JIBa pasa.
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Pucynok 21. XapakTepHCTHKH APOCCeJbHbIX A0
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Peryastop naBjaeHus

Perynmarop paBineHHst - yCTPOMCTBO C IEPEMEHHBIM CONPOTUBICHUEM, KOTOPOE
MO3BOJISIET TOJJAEPKUBATh 3aJaHHOE JaBJICHUE B TPyOOINpOBOJE B OMNPEIEICHHOM
JIMana3oHe M3MEHEHMsl pacxoja. Perysdarop HaBi€HHs MOXKET YCTAaHABIMBATHCS KakK Ha

MOJIA0IIEM, TaK U Ha 0OpPaTHOM TpyOOIpPOBO/IE.
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Pucynok 22. Peryasitop naBJieHust
Ha pucynke 22 mnokazaHo, 4TO TNpU YBEIMYEHMH B JIBa pa3a pacxoja uepe3
perymisTop, YCTAHOBJIEHHBIM B 00paTHOM TpyOONpOBOJE, JABJICHUE B PErYJIUPYEMOM y3Jie
OCTaETCs OCTOSHHBIM.
BenuunHa CONMPOTHMBIICHUS pETYJATOPAa MOXKET HM3MEHATHCS B MpEAeiax oOT
OECKOHEYHOCTH /10 COMPOTHUBJICHHS MOJHOCTBIO OTKPBITOTO perynsropa. Ecimu ycnoBus
paboThI CETH 3aCTaBISIOT PETYISTOP MOJHOCTHIO OTKPBITHCS, TO OH HAYMHAET padoTaTh Kak

HEPETYJIMPYEMBIN IPOCCENUPYIOIINM Y3€El.

Peryasitop pacnoJiaraemMoro Hamopa

Perynarop pacnonaraemoro Hamopa — 3TO CHUMBOJIbHBIA OOBEKT TEIJIOBOM CETH,
MO/AICPKUBAIOIIUHN 3a/IaHHBINA pacroyiaraeéMblid HAarop nocie ceosl.

PaGora perynsitopa pacnonaraeMoro Hamopa aHallorMyHa paloTe peryssTopa
JIABJICHUsI, TOJIBKO B 3TOM CJIydae PEryJiATOp CTapacTcs ACP’KaTh IOCTOSHHOW 3aJaHHYIO

BEJIMYMHY PAcCIIoIaraeMoro Haropa.

E perynaTop pacnonaraeMoro Hanopa Ha nogatouiem TpyGonposoae
E perynsaTop pacnonaraemoro Hanopa Ha obpaTtHom TpyGonposBoge

PucyHnok 23. YciaoBHOe npencTaBiieHHe PEryJsTOPOB HANopa
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Peryastop pacxona

Perynstop pacxoma — 3T0 CUMBOJIBHBIM OOBEKT TETUIOBOW CETH, MO KUBAIOIIHNI
3aJJaHHBIM M0JIB30BATEIEM PACXOJ TEIIIOHOCUTEIIS.

Perynsitop MOXHO ycTaHaBiIMBaTh KaKk Ha TMOJAIOIIEM, TaK W Ha OOpaTHOM
TpyOonpoBone. K pabore perymaropa pacxoga MOXXHO OTHECTH BCE CKa3aHHOE IIpO

PEryJIATOPHI JABICHUS.

ﬁ perynatop pacxoda Ha nogatoLiem Tpybonposoge

ﬁ perynaTop pacxoda Ha obpaTHoOM TpyGonposoge

PucyHnok 24. Ycj0BHOe npeacTaBjeHUEe PeryJjasirOpoB pacxoaa

B cymectByrommx 6azax gaHHbIX «ZULU» mnpemycMaTpuBarOTCs CTaHIapTHBIE
XapaKTEPUCTUKHU T10 MPUBEJIEHHBIM BBIIIIE TUIIAM O0BEKTOB CUCTEMbI TEIUIOCHAOKEHHUS.

CocrtaB uHpOpMaALMU MO KAKIOMY THUIy OOBEKTOB HOCHUT Kak HH(POPMATUBHBII
Xapaktep (Hampumep: JJii UCTOYHUKOB - HAaUMEHOBAHHWE MPEANPUSATHS, HAUMEHOBAHUE
MCTOYHUKA, JJIs OoTpeduTenel - aapec y3ia BBOJa, HAMMEHOBAHME y3/1a BBOJA U T.JI.), TaK
¥ HE0OXOAUMBIN sl PYHKIIMOHUPOBAHUS PACUETHOM MOJIeH (HampuMep: Jisl UCTOYHUKOB
- TeoJIe3ndecKasi OTMETKA, pacueTHasl TeMIepaTypa B MOAAIOIIEM TPyOOIpOBOie, pacyeTHas
TeMIiepatypa XoJoaHoil Bojbl). IlomHoTa 3amosHeHHss ©a3bl JaHHBIX IO IapaMeTpam
3aBUCUT OT HAJIMYUS UCXOJHBIX JAHHBIX, MPEIOCTABICHHBIX 3aKa3UMKOM U OMPOLICHHBIMU
cyOBeKTaMM CUCTEMBbI TETJIOCHA0XKEHUSI HACEJICHHOTO ITyHKTA.

[Ipu xenanuu moOJIL30BATENsl, B CYIIECTBYIONIUE 0a3bl JAHHBIX MO OOBEKTAM CETH

MOXHO 21063BI/ITB JOITOJIHUTCJIBHBIC I10JIA.

3.3. IlacnopTu3auus W ONUCAHME PACYETHBIX €JIMHHUI TEPPUTOPUATBHOIO

ACJTCHHUA, BRIIIOYad AAMUHUCTPATUBHOEC

DJIEKTPOHHAsI MOJIENIb TO3BOJIIET HArJSAHO HAa TOMOOCHOBE TOPOACKOIO OKpyTa
pasrpaHUuuTh M NAaCHOPTU3UPOBATh EIMHULBI TEPPUTOPHAIBHOIO JEJEeHHA. Takumu
rPaHUILIAMH TEPPUTOPUATILHOTO JETIEHUS MOTYT SIBISITHCS:

—  KaJacTpOBBIE KBapTaJlbl;

—  TEIJIOCETEBBIE PAOHBI;

—  IUJTAaHUPOBOYHBIC PANOHBI;

—  aAMUHUCTPATUBHBIC PAHOHBI.
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Cerka pallOHMPOBAHMSI, HAHECEHHAs] B JIEKTPOHHOM MOJIENH, MO3BOJISET MPUBA3ATH
0a3y aHHBIX, COCTOSIYIO U3 CBEACHHUI BXOAAUIMX B NACHOPT €AUHULBI TEPPUTOPHUAIBHOTO

JIeJICHUS, K TUIOIIaHOMY OOBEKTY, ONPEACIISIONIEMY TPaHUIIbI TON €TMHUIIBI.

3.4. TuapaBauyeckmii  pacyer TeIVIOBBIX  ceTeil  J000ii  cTemeHun
3aKO0JIbLIOBAHHOCTH, B TOM 4HCJIe THAPABJIUYECKUI pacyeT NMPH COBMECTHOM padorte

HECKOJILKHUX HCTOUYHHKOB TEIJIOBOM JHEPIruu HA €AUHYIO TCIJIOBYIO CETh

TeruoruapaBiayeckuil pacdyer MporpaMMHO-pacueTHoro kommiekca ZuluThermo
BKJIIOYAeT B ce0sl OJHBIA HaOOp (PyHKIMOHAIBHBIX KOMIIOHEHTOB U COOTBETCTBYIOIINE UM
MH(OPMALIMOHHBIE CTPYKTYPbI 0a3bl JAHHBIX, HEOOXOIMMBIX JUJIsl TUPABIMYECKOIO pacyera
Y MOJIEJIMPOBAHNUs TEIUIOBBIX CETEH.

Pa3mepHOCTh paccunThIBAEMBIX TEIUIOBBIX CETEW, CTENEHb UX 3aKOJIbLOBAHHOCTH, a
TaKXKe KOJMYECTBO TEIUIOMCTOYHUKOB, pa0OTAOIIUX Ha OOIYIO CETh - HE OTPAHUYEHBI.

[Tocme cozmaHust pacueTHOW MaTeMaTHYECKOW MOJENd CeTH U (POPMHPOBAHHS
NacHopTU3ALMU  KaXAoro oOBeKTa CeTH, B MOJIYYUBLICIHCS SJIEKTPOHHON MOAENU
TFOpPOJICKOTO OKpYTa MOTYT BBIIIOJHATHCS Pa3JINYHbIE TEIIOTUAPABINYECKUE PACYETHI.

Pacuer cucreM TemIOCHAOXKEHUS MOXET MPOU3BOJIUTHCA C YYETOM YTEUYEeK W3
TEIUIOBOM CETH M CHCTEM TEIUIONOTPeOIeHHs, a TAKXKE TEIJIOBBIX MOTEPh B TPyOOIPOBOIAX
TEIJIOBOM ceTH. PacueT TenaoBbIX MOTEph BEAETCA JIMO0 MO HOPMATUBHBIM MOTEPSM, MO0
10 ()aKTUYECKOMY COCTOSIHUIO U30JIALIUU.

Pesynprartel pacdueToB MoOryT ObITH JKcmopTupoBanbl B MS Excel, nHarmsgHO
MPECTaBIEHbl C TMOMOUIbI0 TEMAaTUYECKON PACKPACKHM U IMbE30METPUUYECKUX TpauKOB.
KapTtorpadudeckuii marepuan U cxema TEIJIOBBIX CeTell MOXKET ObITh 0(OpMIICHA B BUJIE
JIOKYMEHTA C UCIIOJIb30BaHUEM MAaKeTa NeyaTh

B Hactosmee Bpemss B coctaB pacderoB IIPK Zulu Thermo Bxomut 6 THMHOB
TUAPABINYECKOrO pacyeTa:

—  HaJIAQJOYHBIN pacyer;

— TIOBEPOYHBIN PACUET;

- KOHCTPYKTOPCKHM pacyer;

— pacueT TeMIlepaTypHoro rpaduxka;

—  pacyer HaJeKHOCTH;

— PpacdCT HOPMATUBHBIX ITOTECPL TECINIA YCPE3 N3OJIAHNIO.
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3.5. MoaeaupoBaHue BceX BHIOB IepPeKJIIOYEeHHH, OCYIIEeCTBJIsAEMbIX B
TEIUIOBBIX CEeTSAX, B TOM 4YMHCJe TMepPeKJIIOYeHNH TeMJIOBbIX HArpy30K Mexay

HCTOYHUKAMH TEINJIOBOM IHEPIruu

[Iporpammuoe  ob6ecmeuenue  [IPK  ZuluThermo  mo3Bossser  mpoBOIUTH
MOJEJIIMPOBAHUE BCEX BHUAOB IEPEKIIOUYECHHUI B «TUAPABIMYECKONM Mojaenn» cetu. CyTb
3aKJII0YAETCd B ABTOMATHYECKOM OTCIEKUBAHUM TPOrPAMMOM COCTOSIHUS 3arllOpHO-
perynupytomeid apMaTypbl U HAaCOCHBIX arperaToB B 0a3e JaHHBIX OMUCAHUS TEIUIOBOM
cetu. JIro6oe mepekiitoueHrne Ha CXeMEe TETUIOBOM CeTH BIIeYeT 3a CO0OM aBTOMAaTHYECKOe
BBITIOJTHEHUE THUAPABIMYECKOTO pacuera, U, TaKUM oOpa3oM, B JIOOOH MOMEHT BpPEMEHHU
M0JI30BATENb BUAUT TOT TUAPABIMYECKUN PEKUM, KOTOPBIA COOTBETCTBYET TEKYLIEMY
COCTOSIHUIO BCEl COBOKYITHOCTH 3alIOPHO-PETYJIUPYIOIIEH apMaTypbl U HACOCHBIX arperaToB
Ha CXEMe TEIJIOBOM CETH.

[TepexmtoueHus: MOTYT OBITh KaK OJWHOYHBIMHU, TaK W TPYIIIOBBIMH, IS JII0OO0M
BbIOpAaHHOM (IOMEYEHHON) COBOKYITHOCTH MEPEKII0YAEMBbIX AJIEMEHTOB.

JIns HAaCOCHBIX arperatoB M UX TIpynd B MOJEIU JOCTYIHBI HECKOJbKO BHUOB
MEPEKIIFOUCHU !

—  BKJIIOYCHHE/BBIKIIOYCHHE;

—  JIpOCCEIUPOBAHUE;

— UW3MEHEHHUE YacCTOThI BpallleHUs MPUBO/IA.

3aIBIKKH THIIA «JPOCCENbY, TOMUMO JIBYX KPalHUX COCTOSHHUM (OTKPBITA/3aKphITA),
MOTYT UMETh MPOMEKYTOUYHOE COCTOSIHUE «IIPIbKaTay, OmpeieNiieMoe B JIM00 B MPOIIEHTaX
OTKpPBITUSl KJIalaHa, Ju00 B uucie 000poToB mToka. IIpu 3TOM coCTOSIHMM 3aJBHXKKa
MOJEIHUPYETCS CBOMM THUAPABIMYECKAM COMPOTUBICHUEM, PACCUMTAHHBIM MO MACIIOPTHOU
XapaKTEepUCTUKE KJIalaHa.

[Ipu n1r060M mMEpeKIoUeHUH HACOCHBIX arperaToB B HACOCHOW CTaHIIMM WU Ha
UCTOYHUKE  aBTOMATHYECKH  TEPECUMUTHIBACTCS  CyMMapHas  PacXOHO-HAMOpHas
XapaKTepUCTUKA BCEW COBOKYITHOCTH PabOTAIOIINX HACOCOB.

Jns perynsTopoB JaBIEHUS U pacxojia MEPEeKIIOUCHUEM SIBIIIETCS H3MEHEHHUE
YCTaBKH.

Jliist moTpeduTenei mepektoueHuEM SBISETCS JIF000e U3 CIeNYIONNX JeHCTBUII:

—  BKJIIOYEHHME/OTKIIIOUEHHE OJHOTO MM HECKOJIBKHUX BUJIOB TEINIOBOM HATPY3KU;

— OI'PaHUYCHUC OAHOI'O MJIN HCCKOJIbKUX BHJIOB TCILIOBOM Harpy3KH,;
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— HW3MEHEHHUE TEeMIIEPAaTypHOro rpaduka Wid YJICJIbHBIX PACXOJ0B TEIJIOHOCUTEIS
10 BUJIaM TEIUIOBOW HATPY3KH.

[IpenycMoTpeHa resepanys CelMagbHbBIX OTYETOB 00 OTKJIIOUEHHBIX/BKIOYEHHBIX
a0OHEHTaX M Y4YacTKax TEIUIOBOM CETH, COCTOSIHME KOTOPBIX M3MEHWIIOCh B PE3YJbTATE
MOCJIETHETO MPOU3BEICHHOIO €AMHUYHOTO WJIH IPYNIIOBOrO MEPEKIIOYEHUsl. ITU OTYETHI
MOTYT coJepkaTh J0Oyr0o uHpopManuo o0 3TUX 00BEKTax, cojaepkailyrocs B 0Oaze
JTAHHBIX.

PexxuM rupaBiInyeckoro MoAeIMPOBaHUs MO3BOJISIET ONIEPATUBHO 10JIy4aTh OTBETHI
Ha Bompockl Tuna «Yro Oyzaer, ecnu...?» DTO JaeT BO3MOXKHOCTh M30€KaTh OIMMOOYHBIX
NeMCTBUI IPU PEryJIMPOBAHUH PEXKUMA U MEPEKIIOYECHUAX Ha PEaIbHON TEIJIOBON CETH.

[loacucrema TUIpaBIMYECKUX PACUETOB IO3BOJSET MOJAEIMPOBATH MPOU3BOJIBHBIE
peXUMBI, B TOM 4YHCII€ aBapuiiHble M MepCleKTUBHbIE. ['HapaBInuyeckoe MOJEIMPOBAHUE
IPEAIONAracT BHECEHHE B MOJENIb KAaKMX-TO W3MEHEHMH C LEJIbI0 BOCIPOM3BEIEHUS
PEXKUMHBIX TOCJIEACTBUA 3THX HM3MEHEHUMH, KOTOpble MCKaXXaloT pealbHble JIaHHBIE,
ONMCBHIBAIOIINE IKCILTyaTUPYEMYIO TEIJIOBYIO CETh B €€ TEKYLIEM COCTOSHUU.

[Toacucrema ruipaBIMYECKUX PacYETOB COACPKUT CHELMAIBHBI UHCTPYMEHTAPUM,
HO3BOJISIOUINM JUIsl 11eJIell MOJeIMpOBaHus CO3/1aBaTh U aJAMUHUCTPUPOBATH CHEIHAJIbHBIE
«MOjIeTIbHBIEY» 0a3bl — HAOOPHI JTAaHHBIX, KIOHHUPYEMBIX M3 OCHOBHOW (KOHTPOJBHOW) Oa3bl
JAHHBIX OMUCAHUS TEIJIOBOM CETH, Ha KOTOPBIX MpeaycMaTpUBAaeTCsl IPOU3BEACHHE JIFOOBIX
MaHUITYJSIIMNA 0e3 pUCKa MCKA3UTh WJIM TOBPEAUTH KOHTPOJIbHYIO 0a3y. JlaHHBIN MeXxaHHU3M
Tak)ke 00ecreurnBaeT BO3MOKHOCTh OCYLIECTBICHHSI CPABHUTEILHOTO aHaIN3a Pa3uvHbIX
PEXKUMOB PabOTHI TEIIOBOM CETH, pPEaln30BaHHBIX B MOJAENBHBIX 0a3ax, Mexay coboii. B
YaCTHOCTH, HAIJISIIHBIM  AHAJIUTUYECKUM HWHCTPYMEHTOM  SIBJIIETCS CPAaBHUTEIbHBIN
IbE30METPUUECKUN TIpaduK, Ha KOTOPOM HPUBOAATCS W3MEHEHUS TI'MJIPaBINYECKOrO

peXUMa, IPOU3OLIECANIEE B PE3YJIbTATE TEX WM UHBIX MAHUITYJISLIAN.

3.6.  Pacuer 0ajlaHCOB TeIUIOBOIi IJHEPTUH MO MCTOYHHUKAM TENJOBOH IHEPIrUHU

U 110 TEPPUTOPHATBHOMY NPHU3HAKY

B pesynbraTe pacueroB 0OanaHCOB TEIJIOBOM HSHEPrHMM MO HMCTOYHUKAM U IO
TEpPPUTOPHATLHOMY Tpu3HaKy, BbimonHseMbix B [IPK ZuluThermo, ycranaBnmBaetcs
NOTpeOHOCTh B TEIUIOBOM SHEPrHMM CYIIECTBYIOIIMX M IMEPCHEKTUBHBIX MOTpeOUTENEl B
KaX/10M CyOBEKTe OKpyra, C I€JIbl0 YCTAHOBJICHHS JOJM IOJE3HOTO OTIIyCKa TEIUIOBOU

9HCPIUun B CCTh U 3HAUYCHHUH IMOTCPb SOHCPIUM.
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PCSYJ'IBTaTBI BLIIIOJITHCHHBIX PACYCTOB MOJKHO 3KCIIOPTUPOBATL B MS Excel.

3.7. Pacuer moTrepb TEeNnJIOBOM JHEPIruu 4Yepe3 U300 M ¢ YTCUKaMHu

TECNJTOHOCHUTEJIA

[{enpro maHHOTO pacdera SIBISETCS OINPEIAEICHUE HOPMATUBHBIX TEIUIOBBIX IOTEPH
4yepe3 U30JLUI0 TPyOOnpoBoa0B. TeIoBble MOTEPU ONPEIENSAIOTCS CYMMApHO 3a IO
pa36mBKoOif 10 MecsiaM. [IpocMOTpeTs pe3yabTaThl pacyeTa MOKHO KaK CYMMapHO IO BCEH
TEIJIOBOM CETH, TaK U IO KAXKJIOMY OTIEIBHO B35TOMY MCTOYHHKY TEIUIOBOM DHEPIHU H
KaxaoMy HeHTpanbHoMy TemioBoMy myHKTY (LITII). Pacyer mokeT OBITH BBINOJIHEH C
Y4€TOM HOMPABOYHBIX KOIPPUIUEHTOB HA HOPMBI TETUIOBBIX MTOTEPb.

[TpocMoOTpeTs pe3yabTaThl pacyeTa MOXKHO KaK CYMMAapHO IO BCEH TEIUIOBOM CETH,
TaK M 10 KaXIOMY OTIEIbHO B35TOMY WMCTOYHHKY TEIUIOBOM DSHEPIMHM U KaXIOMY
neHrpanbHoMy TemioBoMy nyHkTy (LITII), a Takke mno pa3iauuHbIM BiaJeNblaM
(GanmaHcoaepikaTeisiM) y4aCTKOB TEIJIOBOM CETH.

B03MO0OXHO KOIMPOBaHKWE MCXOJHBIX AAHHBIX OT 0AHOrO ucrouHuka win L[TII cpazy
BceM oObekTaM, otaenbHo uctoyHukam, L[TII mo xourypy ortomnenus miu ['BC. Taxoke

pe3yIbTaThl BHITIOJHEHHBIX PACYETOB MOYKHO ITOCMOTPETH KCITopTHpoBaTh B MS Excel.
3.8. Pacuer moka3sartesieil HAIeKHOCTH TEIJIOCHAOKEeHUS

[lenpro pacuera sSBJISIETCS OIEHKA CIIOCOOHOCTH JCHCTBYIOIIUX U TPOCKTHPYEMBIX
TEIUIOBBIX CETeH HaJe)KHO oOecreyrMBaTh B TEUCHHUE 3aJIAaHHOTO BpPEMEHU TpeOyeMble
PSKHUMBI, MMapaMeTpPhl M KAdeCTBO TEIUIOCHAOKEHUS KaXIOro IMOTPEOUTENsI, a TaKxKe
000CHOBaHME HEOOXOIUMOCTH M TPOBEPKH S(DPEKTUBHOCTH peaTU3ANMH MEPOTPHUSITHIA,
MOBBIMIAONIUX HAJIEKHOCTh TETIOCHA0KEHMSI OTPeOUTENeH TEeIIOBOM SHEPTUN.

OreHka HaJIEKHOCTH TEIUIOBBIX CEeTEH OCYIISCTBIICTCS IO Pe3yJibTaTaM CPaBHCHHS
pacUeTHBIX 3HAYEHUH TOKa3aTeled HaJe)KHOCTH C HOPMHPOBAHHBIMH 3HAUYCHUSMH STHUX
[IOKa3aTeliell B COOTBETCTBUH ¢ monokeHusMu 11. 6.28 CHull 41-02-2003.

OOocHOBaHHWE  HEOOXOAMMOCTH  peaju3alii  MEPOINPHUSATHH,  TOBBIMIAOIINX
HAJIC)KHOCTh TEIIOCHA0KEHUS TOTPEeOUTENIed TEIIOBOM JHEPTHH, OCYIICCTBISACTCS TIO
pe3yibTaTaM KaueCTBEHHOT'O aHaIM3a MOJyYCHHBIX YUCIICHHBIX 3HAYCHHH.

[TpoBepka 3(hPeKTUBHOCTH peanu3aliii MEPOTPUSTHIA, TOBBIIIAIONINX HAJACKHOCTh
TEIUIOCHA0KCHHUS ~ MOTPEOUTENCH, OCYIISCTBIASETCS IYTeM CPaBHCHUS  MCXOIHBIX

(monmy4eHHBIX A0 pealn3alldd) 3HAYCHHM TMoKa3arened HaAeKHOCTH, C PACUETHBIMU
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SHAUCHUAMH, IIOJIYUCHHBIMU IIOCJIC pPCalnu3aliun (MO,Z[CJ'II/IpOBaHI/IH peanmaumzl) 9THX

MEPONPUITHH.

3.9. I'pynnoBble M3MeHEHHS] XaPAKTEPUCTHK 00bEKTOB (Y4aCTKOB TeIIOBBIX
cereii, morpeduTeseil) MO 3aJaHHBIM KpPHUTEPUSIM C LeJbK) MOJEJUPOBAHUSA

PA3THUYHBIX IEPCHICKTUBHLBIX BAPDUAHTOB CXEM TeIJI0CHAOKEeHH A

JIaHHBII MHCTPYMEHT NPUMEHUM Ul PA3JIMYHBIX LIEJIEH M 3a1a4 THAPABINYECKOTrO
MozenupoBaHus. (OCHOBHBIM [pEJIHA3HAYEHHUEM SIBIISIETCSl  KaJMOpOBKA  pacyeTHOU
TUAPABINYECKON MOJIETH TEIIOBOM ceTu. TpyOonpoBoAbl peanbHO TETIOBOM CETH BCeraa
UMEIOT  (U3NYECKHE XapaKTePUCTHKH, OTJIMYAIOLIUMEecs OT TMPOEKTHBIX, B CHIY
MPOUCXOJAUIMX BO BPEMEHM U3MEHEHUW — KOPPO3UM M BBIIAJCHUSA OTJIO0XKECHUM,
OTpaXaloUIMXCsd Ha U3MEHEHMHM HKBHUBAJIECHTHOM IIEPOXOBATOCTHM U YMEHbBIIECHUU
BHYTPEHHErO0 JHMAMETpa BCJIEACTBUE 3apacTaHus. OTHU HW3MEHEHHUs BIMUSIOT HaA
THIPABINYECKUE COMPOTHBIICHUS YHAaCTKOB TPYOOIIPOBOIOB, M B MacIITa0ax TETIOBOU CETH
MO 5TO NpUBOAUT K 3HAYUTENBHBIM PACXOXKACHHUSIM PE3yJbTaTOB T'HIPaBIMUYECKOIO
pacuyera IO «IPOEKTHbIM» 3HAYEHUSIM C PEAIBHBIM THUJPABIMYECKHM PEKUMOM,
HaOJII0laeMbIM B JKCIUTyaTupyemMon TersioBoid cetu. C apyroid CTOpOHBI, H3MEPUTH
JICMCTBUTENIbHBIE 3HAYEHHUS IIEPOXOBATOCTEM M BHYTPEHHHUX JUAMETPOB YYacCTKOB
JCUCTBYIOIIEH TEIUIOBOM CETH HE MNPEACTABISIETCS BO3MOXHBIM, IIOCKOJIBKY 3TO
notpebdoBasio Obl MacCOBOT'O BCKPBITHSI TPYOONPOBOJOB, YTO BpPSA JIM PeaTU3yeMo.
[ToaToMy 3TH 3HayeHUs MOXKHO JIMIIb KOCBEHHBIM OOpa30M OLIEHUTh HAa OCHOBaHUU
CpaBHEHMs peajbHOTO (HAOII0/1aeMOro) THAPABIMUYECKOTO pEeXHUMa C pe3yJbTaTaMu
pacyeToB Ha TMJIPaBIMYECKONH MOJENIN, U BHECTH B PACUETHYIO MOJIENb COOTBETCTBYIOIINE
nonpasku. B 3ToM, B nepBoM NpUOIMKEHUU, U COCTOUT MPOLIECC KATTMOPOBKH.

NHCTpyMEHT  IpynIoBBIX  ONEpaluii  MO3BOJISIET  BBINOJHUTH  HM3MEHEHUE
XapaKTEpUCTUK Ul ITOAMHOKECTBA YYAaCTKOB TEIUIOBOW CETH, ONPENEIIEMOro 3aJaHHbIM
KpUTEpPHEM O0TOOpA, B YACTHOCTH:

— 10 Bcel 0a3e JaHHbBIX ONMCAHUs TEIUIOBOM CETH;

—  TI0 OJTHOM M3 CBSI3HBIX KOMITOHEHT TEIIJIOBOM CETH (TEIIOBOM 30HE UCTOYHHUKA);

— 10  HEKOTOopoW  rpaduueckod  o0yiacTH,  3aJaHHOW  IPOMU3BOJIBHBIM
MHOT'OYTOJIBHUKOM;

—  BJ0JIb BBIOPAHHOTO MyTH.
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IIpu sTOM Ha 000N W3 BBHILIENEPEUUCICHHBIX «IPOCTPAHCTBEHHBIX» KPUTEPHEB
MO>XXET OBITh HaJOKEHA CYNEPIO3ULMsS KpUTEpHEB OTOOpa MO KIacCU(PUUUPYIOIIUM
IpU3HAKAM:

— 10 TOJAIONUM WIA OOpaTHBIM TPyOOIPOBOJAM TEIUIOBOW CETH, JHOO0
CUMMETPHUYHO;

— 1O BHAYy TEIUIOBBIX  CETe  (MarucTpajibHbIE,  paclpeAeiuTeIbHbIE,
BHYTPHUKBapTAJIbHBIE);

— 0 y4acTKaM TeIJIOBON CETH ONpPeAEIEHHOI0 YCIOBHOIO IUaMeTPa;

—  II0 Y4acTKaM TEIUIOBOM CETH C OIPEIEIECHHBIM TUIIOM MPOKJIAAKH, U T.II.

Kputepun otGopa MOryT OBITh NPOM3BOJIBHBIMU MpPU COOJIOJEHUH OCHOBHOIO
TpeOoBaHMs: MH(POPMALIKs, HA OCHOBAaHUM KOTOPOIl cTpoUuTcss 0TOOp, AOKHA B SBHOM BUJE
IPUCYTCTBOBAThH B MACHOPTHBIX OMUCAHUIX YYaCTKOB TEIJIOBOW CETH.

JUiss y4acTKOB TEIUIOBBIX CeTel, OTOOpPAHHBIX IO ONPEAEICHHONM COBOKYIHOCTH
KPUTEPHUEB, MOMKHO ITPOU3BECTH JIFOOYIO U3 CIEAYIOLIUX Oleparuii:

— M3MEHEHHUE SKBUBAJIEHTHOM 1IEPOXOBATOCTH;

— HU3MEHEHHE CTENEeHH 3apacTaHus TPyOOIPOBOIOB;

— u3MeHeHue Kod(h(HUIMeHTa MECTHBIX MTOTEPH;

— M3MEHEHHE crocoba pacyera CONPOTUBICHHUS.

[locne mpoBeaeHUs cepuM M3MEHEHHMH XapaKTEPUCTHUK YYacTKOB TPyOONpPOBOIOB
TEIUIOBOM CETH aBTOMATHMYECKH MPOU3BOJUTCS TUIAPABIWYECKUNA pacyeT, pPe3yJIbTaThl
KOTOPOI'O Cpa3y K€ JOCTYIHBI JUIsl BU3yalIU3alli Ha CXEME U aHalIu3a.

IlockonbKy Npu M3MEHEHMHM XapaKTEPUCTUK YYacTKOB CETH TEIUIOBOM CETH HX
nacrnopra He MOAU(GUUUPYIOTCS, B OO0 MOMEHT MOXHO BEPHYTHCA K HCXOJHOMY
COCTOSIHUIO PACUETHOM T'MAPABIMYECKOM MOJENIM, ONPEIEIsIEMOMY MACIOPTHBIMU

3HAYEHUSIMU XapaKTEPUCTHUK YYaCTKOB TEIJIOBOU CETH.

3.10. CpaBHuUTe/IbHBIE Tbe30MeTpUYecKkHe rpaduku AJs1 pa3padoTKu U aHAIN3a

CHCHAPUEB NEPCNEKTHUBHOIO PasBUTHUSA TECIJIOBLIX cerei

Lenpto  moOCTpOEHMsSI  MbE3OMETPUYECKOTO  rpaduka  SBISETCS  HarjsigHas
WUTIOCTpAlUsl pe3yJIbTaTOB TUIPABIWYECKOTO pacyera (HajaaJ04HOro, MOBEPOYHOrO,
KOHCTPYKTOPCKOT0). DTO OCHOBHOW aHAJIUTHYECKUNA MHCTPYMEHT CIIeIHAJIUCTa TI0

TUAPABINYCCKUM pacucTaM TCIIJIOBBIX ceTeit. HpI/I 9TOM Ha 3KpPaH BBIBOAATCA:
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— JIMHUS JaBJICHUS B MOJAIONIEM TPYOOIIPOBO/IE;
— JIMHUS JABJICHHUS B 0OPaTHOM TPyOOITPOBO/IE;
—  JIMHHS TOBEPXHOCTH 3EMJIH;

— JIMHUS TIOTEph HAmopa Ha manoe;

—  BBICOTA 37aHMUS;

—  JIMHUS BCKUIIAHUS;

— JIMHUS CTATUYECKOTO HAIopa;

LlBeT u cTrIb TUHUH 3aJ]a€TCS MOJIb30BATEIIEM.

Tpague _ax
gadn ~ T - 0% « S [§ [ | Meocuerpiuecosi rpaus BL 3. A
=, -
w P & o & K4 & &
— S E : & k' L
£5 T 4 + +
50
55
50
E T
B oo e e e e e e e e e e e e e e e e e e e e e e i
2 40
- 2 L] " o e -
=L} z 8 & R g A
' > .
| R
25
20
15
w I e e oo
Hisufeopa=ug ying 8 T -1 TH-3 Vi - Forgna § ‘o - Porarm § TH-20 . Farar &
TROSEIIICE BHOITE, W n 10 12 " "“° @
MioiHEs HRIN0E B CODETHIM TOVBONDIEane, W i s 23 24 s 17 e
Facnorargeuml =g, W A 34.TER 13085 12TiE 323289 774 3135
Ditrimd YHBETER, b e TeE .8 nz 22 wa
DmseTy yeacTe, @ 8z 82 8135 al a1 025
floTeps =ancpa B nosasmen Teyionsonogs, w DTER DEes w0iE 0.2E5 1w =7
Nt hie mifps B shiaTnou Trydetpnsds. u B.543 s fuad Bkl -2 0158
CROROCTD ARNEHRR BOGH B N0 TE-SE, W 122 122 1082 1] (1T 0558
CEigosts SRsinmt Boge B 055 520, wis 82 a2 0825 L.748 LER 40500
WARLeniE PHntiend SOTEE B DT ikl 1261 nas 15. 744 1w 1258 20 968
VORTEE FHA S DOTEDE B D0, uwu T.ITE I SE0E 10535 759 1238
Facang & nogacueu TEYSOnCOBOSN, TH 134 .45 134.48 4555 o 22 a4 452
Facuos & ofparnou Teylonpoenge. Th L UL k] el 1741 3 &F

Pucynok 25. Ilpumep nbe3oMeTpu4ecKoro rpapuxa

B TtabGmume moxa rpadukoM BBIBOASTCS IJIs KaKIOTO y3Jia CETH HaMMEHOBAaHWE,
reoJie3nueckasl OTMETKA, BBICOTA MOTPEOUTEINs, HAMOpPhl B TOJAONEM H OOpaTHOM
TpyOOIPOBOIaX, BEIMYMHA JPOCCEIUPYEMOTO HAlopa Ha maibax y moTpeOuTeNneu, moTepu
Haropa Mo y4acTKaM TEIUIOBOM CETH, CKOPOCTH JBHKEHHUSI BOAbI HAa y4acCTKaxX TEIJIOBOM
ceti u T.4. KommuecTBo BBIBOAMMOW 1O TpadukoM HHPOpMAIMK HACTpaUBaETCA
[MOJIb30BATEIIEM.

Taxxe rpaduk MOXXET OTOOpakaTh MajJcHUE TEMIIEpaTyphl B TEIIOBOM CETH, MOCIE

MNpOBCACHUA PACUCTOB C YYCTOM TCIUIOBBIX ITOTCPL. HpI/I 9TOM Ha Fpa(bI/IK BBIBOJATCA
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3HA4YeHUs TEMIIEPATyp B Y3JIOBBIX TOUYKax IO MOAAIOIIEMY M OOpaTHOMY TPyOOIIPOBOAAM.
KonunuectBo BbIBOAMMOM N0 TpadKoM MH(OPMAIIMK HACTPAUBAETCS TI0JIb30BATEIIEM.
[Tre30MeTpuueckue rpaduku CYILIECTBYIOLIETO MOJIOXKEHHUS CUCTEMBI

TEIJIOCHA0KEHUS IPECTaBICHbl HA PUCYHKAX HIKE.
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Pucynok 26. Ilyts ot koTesbHol Nel o yu. [Todenst 175A
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453 44.8

50 + - 40.5
38.7 367
48 : 34.5 34.2 58 11
6 : 33.4 376 366 359 385 389 392 384 66 38 363
M + < —
42
40
* 28 236 24.2 28.7 277 2T 298 30.3 311 304 28.6 303 :25,7
23.1 23 - & - < * +——e + +
36 253 24 . >
u 25.5
273 26.9 27—
32 * + >—
s
a 28
2
@ 26
I
24
22
20
18
16
14
12 g
10
8
6
4 T
HaunmenoBanme - .
yaita Koreapnasn Nel  TK1 TK-2 TK-4 TK-36 TK-39 TK-47 TK-48 TK49 TK-50 TK-52 TK49 TK-53 TK-54 TK-55 TK-56 TK-58 TK-59 TK-62 TK-64 Ilodensi, 175a
L"”””““"“a" BHICOTA, 49 5.33 5.35 8.19 9.18 10.86 12.35 12,63 13.32 12.85 1237 8.03 9.01 9.75 7.02 6.57 6.05 6.8 8.56 7.04 8.73
Pacnonaraemsiii Hanop, g 17.87 17618 15.018 1337 12.67 11.407 11.208 10.128 9.475 9232 8.96 8.911 8.817 8.691 8.589 8.131 8.044 7.968 7613 7.589
Anuxa yuacTka, M 15 29 234 8.4 55 36.5 8 47 333 20 88 16 15 57 58 40 0.1 54 0.1 295
Duamerp yuactka T1, M 0.4 0.4 04 0.25 0.25 025 02 0.2 02 0.2 02 02 02 0.2 0.2 0.15 0.15 0.15 0.08 0.05
Dvametp yuactka T2, M 0.4 0.4 04 0.25 0.25 025 02 0.2 02 0.2 02 02 02 0.2 0.2 0.15 0.15 0.15 0.08 0.05
MoTepy Hanopa 8 MT, M 0.065 0.126 0.971 0.064 0.35 0.162 0.1 0.541 0.327 0.122 0.136 0.025 0.021 0.063 0.051 0.095 0 0.038 0 0.012
MNoTepu Hanopa 8 OT. M 0.065 0.125 0.968 0.064 0.35 0.161 0,099 0.54 0.326 0.122 0.136 0,025 0.021 0.063 0.051 0.094 0 0.038 0 0.012
3;‘:"“”’ RoAL B [T, 1.106 1.106 1.081 1.097 0.998 0.832 1215 1.168 1077 0.849 0426 0.426 0.401 0.36 0.321 0.44 0.305 0.239 0.267 0.091
5;;”""”" soaw! 8 OT. -1.104 -1.104 -1.08 -1.096 -0.997 -0.831 1.213 -1.166 -1.076 -0.848 0.425 -0.426 -0.401 0.36 -0.321 -0.44 0.304 -0.239 -0.266 -0.091
‘I_’I{‘I; ’;“::‘,‘:f“"‘" NOTEPUE 3944 3.943 T2 6.982 5.79 4.023 11.314 10.456 8.907 5.54 1.405 1.404 1246 1.006 0.8 2.149 1.034 0.642 1.742 0.379
g‘-}r' ’;ﬂ“':fM““"" noTEPME 3932 3.932 3761 6.958 5.779 4.015 11.293 10.437 8.89 5.528 1.401 1.401 1244 1.004 0.799 2.145 1.032 0.641 1.74 0.379
Pacxoa & MT, T/ 487.67 48766 476.9 188.95 172.01 1433 133.93 128.74 118.8 93.62 46,98 46.97 44,24 39.71 35.39 27.32 18.89 14.85 47 063
Pacxoa B OT, T4 -486.92 -486.93 -476.19 -188.75 -171.85 -143.17 -133.81 -128.62 -118.68 93,52 -46.92 -46.92 -44.19 -39.66 -35.35 -27.29 -18.88 -14.83 47 -063

Pucynok 27. CymecTByommii riIpaBiudecKuil pe;KuM TelUIOBbIX ceTeil oT koTeabHOH Nel o ya. Iobenst 175A
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Pucynok 28. Ilyts ot koTesbHOI Ne2 10 yJ. Boiitunckoro a. 17
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o2 4Lz 40.8 407 394 392 384 37.9 38 36.2 38.5 39.5 39.7 96

T T T i i i o —__ 91 388 386 38.5 386 39
44 % g %
42
40
38
36
34
32
30
=
g
E 26
£ 24 165 177 079 18 182 184 19.3
! 13.4 136 138 142 152 154 163 el
22 15.4 16.1 15.8 15.3 15.4 14.3 143 :138 o 3 - - . .
12.9 : + * + +
20 136
18
16
14
12
10
8
T
6 T S d
4 -
HanmenoBanne . . ..
yara Koreasnast Ne2 TK-1 TK-10B TK-10-1 TK-10 TK-11 TK-12 TK-12-1 TK-13 TK-16 TK-24 TK-25 TK-29 TK-33 TK-34 TK-35 TK-61 TK-67 ¥T-1 ¥T-2 ¥TI-3 V¥T-4 Boiituackoro, 17a
;‘“’“*3”‘*“"“ BHICOTA, 563 7.24 5.36 5.02 553 6.2 622 7.36 7.52 8.16 8.57 8.49 8.28 7.89 6.93 6.7 6.33 5.83 [ 5.96 5.91 573 5.1
Pacnonaraemblit Hanop, 30 28179 26.975 26.247 25905 25.505 2536 25.096 24899 24 68 24515 2442 24391 24.356 24336 24232 233 21.354 20.784 20.535 20.292 2024 19.666
OnvHa yuacTia, M 250 128 83 41 67 26 50 375 56 48 30 30 i 28 28 140 60 3586 277 60.1 256 49
Ouametp ywactka T1, M 0.35 0.25 025 0.25 025 0.25 025 025 0.25 0.25 0.25 0.25 0.25 025 0.15 0125 008 0.08 0.08 008 007 005
Duamerp yacTka T2, M 0.35 0.25 025 025 025 025 025 025 0.25 0.25 025 0.25 0.25 025 0.15 0125 008 0.08 0.08 008 007 005
MoTepn Hanopa & MT,m  0.912 0.603 0.365 0471 02 0.073 0132 0.099 0.1 0082 0048 0015 0017 0.01 0.052 0462 0978 0285 0125 0122 0026 0287
MoTepu Hanopa 8 OT, M 0.908 0.601 0.364 0.17 0.2 0.073 0.132 0.098 on 0.082 0.048 0.015 0.017 0.01 0.052 0.461 0977 0.285 0.125 0121 0.026 0.287
ﬁ',":"““’ 8oawi 8 AT, 0.932 0.858 0.829 0.807 0683 0.661 0641 0641 0553 0517 0497 0275 0255 0234 039 0464 0783 0548 041 0274 0178 0348
ﬁ;‘:p‘““’ 80Asl 8 OT, 0.93 -0.857 0.828 -0.806 -0.682 066 -0.641 -064 -0.552 20.516  -0.497 0274 0255 0234  -0.39 0464 0783 0548 041 0274 0178 -0.348
;‘# ‘:::;‘;;'7'"“‘3 netepme 3317 4.282 3.998 3.788 2718 2547 2.398 2.393 1.782 1.559 1.444 0.444 0.385 0.324 1.691 2.997 14822 7.279 4081 1839 0924 5325
é‘# ’::‘;ﬁf"‘"‘e MOTEPM B 3303 4.269 3.986 3778 271 2541 2392 2387 1.778 1.556 1.442 0443 0384 0323 1,688 2993 14808 7273 4087 1837 0924 5323
Pacxon & MT, T/ 314.87 147.86 142.85 139.03 117.69 113.93 110.52 110.4 952 89.03 8566 473 4398 40.32 24.21 20 1382 967 7.23 483 24 24
Pacxon & OT, T 314.18 14763 14265  -138.86 1754  -11379 11038 -110.27 95.1 8895  -8558 4724 4393 4028 2419  -19.98  -1381 966 723 483 24 24

Pucynok 29. CymecTByouuii ruipaBJIn4ecKuii peskuM TelJI0BbIX ceTell 0T KoTebHoi Ne2 10 yia. Boiitunckoro a. 17
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Pucynok 30. IIyrh ot kotesibHOM Ne3 0 yi. Haropusblii nmepeysok 1.6
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58 ¢ ¢—_____a12 47.5 478 47.7 463 447 44.3 428 42.7 43.1 43.7 44.1

" + * * < + 403 398 38.8 a79 83
= &
52
50
48
46
44
12 265 265 256 Sk M—
40 28.9 299 303 30.4 29.3 279 275 262 262 266 275 27.9 +
38 306 30 T T +
36
=
g =
5
g 3
28
26
24
2
20
18
16
14
12
10
8 R
6
4
HaunmenoBanme . . "
yaita Koreabnas Ne3 YP6 YP10 VPU/1 YP1/2 YP1 YP3 YP4 VPs YP6 TK1 YP8 P9 TK6 TKS TK16  TKS8 TK17  mep. Haropaerii, 6
L"”””““"“a" BHICOTE, 582 6.47 9.37 8.73 8.39 8.41 966 11.09 153 129 12.98 12,57 11.81 11.44 14.03 14.28 15.26 15.62 15.01
Pacnonaraembiit Hanop, 22 21.988 18.254 17.672 17.561 17.282 16.974 16.814 16.778 16.603 16.525 16.434 16.189 16.156 13.786 13.382 13.194 12.102 11.85
Anuxa yuacTka, M 3 79 88 16.9 423 54 30 7 39 7 17 60 10 80 25 25 40 100
Duamerp yuactka T1, M 0.3 0.25 025 025 0.25 025 0.25 0.25 025 0.2 0.2 0.2 02 02 0.125 0.125 0.08 0.08
Dvametp yuactka T2, M 0.3 0.25 025 025 0.25 025 0.25 0.25 025 0.2 0.2 0.2 02 02 0.125 0.125 0.08 0.08
MoTepu Hanopa & MT, M 0.006 1.87 0.291 0.056 0.14 0.154 0.08 0.018 0.088 0.039 0.045 0.123 0.017 0.074 0202 0.094 0.546 0.126
MNoTepu Hanopa 8 OT. M 0.006 1.864 0.29 0.056 0.14 0.153 0.08 0.018 0.088 0.039 0.045 0.122 0.017 0.074 0202 0.094 0.546 0.126
3;‘:"“”’ RoAL B [T, 0638 0.878 0.718 0718 0.718 0.666 0646 0.629 0592 0814 0.561 0.49 0443 0379 0728 0.497 0.716 0215
5;”""”" soaw! 8 OT. -0.637 0.877 -0.718 0.718 0.718 -0.666 0.646 0628 -0.592 -0.814 -0.56 -0.49 0.443 0.379 -0.728 -0.497 0.716 0215
‘I_’ﬁ; ’:::i?“"‘" noTEPUE 4 geg 4.486 3.005 3.004 3.004 2.588 2433 2305 2.045 5.097 2.425 1.858 152 1.116 7.347 3.436 12.412 1.144
é‘!r' ’:ﬂ“':fM““"" noTepME 4 ggq 447 2998 2.999 2.999 2583 2429 2302 2.042 5.09 2422 1.855 1518 1.114 7.342 3.433 12.405 1.142
Pacxoa & MT, T/ 158.27 151.36 12378 123.77 123.76 114,83 111.33 108.36 102.03 89.79 61.83 54,08 48.89 41.84 31.38 21.42 12.64 3.8
Pacxoa B OT, T4 -157.98 -151.09 123,64 123,65 -123.65 11473 -111.24 -108.29 -101.96 -89.73 6179 -54.04 -48.86 -41.81 -31.37 21.41 -12.63 38

Pucynok 31. CymecTByrommii riApaBJIH4YecKUil pe:KUM TeIJIOBBIX ceTell 0T KoTeabHo# Ne3 1o yi. Haropusblii nepeyJiok 1.6
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Pucynok 32. Ilyth oT koTenbHOi NeS qo yia. 8 mapra 1. 1
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245 248 255 24.8
494 + + $

48
47
46
45
44
43
2 155 16.8 77 17
41 % + +
40
39
38
= 37
g =
5 35
I
34
33
32
31
30
29
28
27
26
25
24 7 e
i
23
22
HanmenoBanne - -
yana Koreabnan NeS BBIXOT H3 KOTeIHoil TK1 8 mapTa, 1
LEUHEHW'IECKSF BbicOTA, 24.46 242 23.44 24.12
Pacnonaraembiit Hanop, 8 7.998 7.788 7.783
AnuHa yyacTka, M 1 43 1
Ouvametp yyactka T1, M 0.125 0.1 0.1
Luamerp yyacTka T2, M 0.125 0.1 0.1
MoTepu Hanopa & MT, M 0.001 0.105 0.002
MoTepu Hanopa 8 OT, M 0.001 0.105 0.002
CropocTe soasl B MT, 0.237 0.347 0.347
m/c
Cropoctb Boael BOT. 9237 0347 0.347
¥YA. nuHeiHbie NoTepy B
AT, Mmaim 0.788 222 222
¥YA. nuHeiHbie NOTepy B
OT. Mu/m 0.788 222 222
Pacxog 8 NT, /4 10.2 9.56 9.56
Pacxog B OT, TM -10.2 -9.56 -9.56

Pucynox 33. CymecTByOImMii rHAPaBIMYeCKHIl PeKUM TeIUIOBBIX ceTeil 0T KoTeabHOM NeS 1o yJ. 8 mapra 1. 1

38



1A

p
+
Pl "-"“LJ

“ay,
kY e,
R T
%

=
S
=

KoreapHasg Ne6

CayHE
M morpg

Pucynok 34. Ilyth ot KoTesbHOM Ne6 10 yi. FO:xxno-3enénas 1. 68
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88 306 306

= 31.6 1332 138
86 v 32
—
84
82
80
78
76 22.2
20.8 22 v
74 166 166 715'5 < *
72
=
g 70
2
g 68
T
66
64
62
60
58
56
54
52
50
HaunmenoBanme .
yana Korenbnas NeG Y-06 TK1 TK 2 Vien-10 HOxno-3enenasn 68
L"”””““"“a" BHICOTA. 5641 56.37 54.9 53 52.11 52.9
Pacnonaraembiit Hanop, 14 13.879 12.918 12.309 11.819 9.846
AnuHa y4acTka, M 1 75.8 435 36.5 145
AvameTp yqacTka T1, M 0.08 0.08 0.08 0.07 0.032
DOuamerp yyacTka T2, 0.08 0.08 0.08 0.07 0.032
MoTepu Hanopa & MT, M 0.011 0.531 0.304 0.245 0.987
MoTepu Hanopa & OT, M 0.011 0.53 0.304 0.245 0.985
ﬁ;‘f‘mc”’ Boae! B T, 0632 0512 0512 0.461 0283
Cropoctb Bomel B AT, g3z 0512 0512 -0.461 -0.283
¥YA. nuHeiHbie NoTepy B
1T waimt 9.68 6.364 6.363 6.113 6.187
YA MHENHbIe NCTEPU B g 574 6.356 6.358 6.1 6.178
OT, mm/m
Pacxoa & MT, T 1.15 9.03 9.03 6.23 08
Pacxoa & OT, T -11.15 -9.03 -9.03 623 08

Pucynok 35. CymecTByOmmii ruipaBJinvdecKii pe;KuM TeIIOBBIX ceTeil 0T KoTeabHOH Ne6 1o yi. FO:xxno-3enénas 1. 68
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Pucynok 36. IlyTh oT KOTEJBHO
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Hanop, m

HanmenoBanne
Yiaa

Fecpeaudeckan BeicoTa,
M

Pacnonaraembiii Hanop,

AnuHa y4acTka, M
Ouvametp yyactka T1, M
Duametp yyacTka T2, M
MoTepw Hanopa B MNT, M
NoTepu Hanopa 8 OT, M

CropocTe soasl B MT,
m/c

CropocTe Bogel B OT,
mlc

¥YA. nuHeiHbie NoTepy B
AT, Mm/m

YA nuHelHbIe NoTepy B
QT, mm/m

Pacxog B MT, Ty
Pacxog B OT, TM

Korenpnas Ne8

14.63

15
55
0.2
0.2
0.678
0.676

1.208

-1.207

11.199

11175

133.25
-133.1

Pucynok 37.

TK-1

1242

13.646
36

02
02
0.108
0.106

0.589
-0.589
2678

2674

65
-64.94

CyuiecTBYIOIIUI THAPABJINYECKHI

YP-1

12.41

13.434
60

0.2

0.2
0.134
0.133

0512
-0.512
2.025

2.021

56.47
-56.42

9.28

13.167
35

02
02
0.063
0.063

0.46

-0.46

1636

1634

50.73
-50.69

10.15
13.042
35

02
02
0.06
0.06

-0.45

1.567

1.564

49.63
-49.6

7
T

8.8

12.921

0.2
0.2
0.018
0.018

0.387
-0.387
1.162

1.16

42.69
-42.67

T

YP-6

9.56

12.885
24

0.2

0.2
0.026
0.026

0.358
-0.358
0.995

0.994

39.49
-39.47

T
e

Yp-7

10.09

12.833
27
0.15
0.15
0.118
017

-0.598
3.959

3.954

37.14
-37.12

42

VP-8

10.32

12.598
18
0.15
0.15
0.085
0.085

0545
-0.545
3.284

3.281

33.81
-33.79

10.14

12.468
52
0.15
0.15
0.135
0.135

0462

-0.462

2.366

2.364

28.67
-28.66

8.74

12.197
45
0.15
0.15
0.072
0.072

0.362

-0.362

1.455

1.453

22,44
-22.43

YP-12

13.65

12.053

0.15
0.15
0.043
0.043

0323

-0.323

1.16

1.159

20.02
-20.02

VP-13

13.38

11.966
15

0.1

0.1
0.081
0.081

0519

-0.518

4.936

4.933

14.29
-14.29

YP-14

1223

11.804
57

0.1

0.1
0.135
0.135

0.342

-0.342

2157

2.155

9.42
-9.42

YP-15

12.18

11.533
41
0.08
0.08
0.193
0.193

0419

-0.419

4276

4275

74
74

37.9 37.8 408 39.9 412 404 39.8 395 396 40.9 35.9 36.1 372 37.1 39.3
% + + * * + + + + —
26.9 27.1 28.7 23.8 24.1 254 256 28.2
a4 243 244 27.6 26.8 282 275 27 26. ok 26 B, ® o < —
. + *

Hpumopcekasn, 15

9.74

11.148

PeXXUM TeNJIOBbIX ceTeil 0T KoTeJbHO# Ne§ 1o ya. [lpumopckas a. 15
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Pucynok 38. IlyTb ot kotesabHOM Ne9 o yJ. [lobeanr a. 29
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46

42
40
38
36

32
30
28
26
24
22

Hanop, M

20
18
16
14

HanmenoBanne
Yiaa

Fecpeaudeckan BeicoTa,
M

Pacnonaraemslit Hanop,

AnuHa y4acTka, M
AvameTp yqacTka T1, M
Duametp yyacTka T2, M
MoTepw Hanopa B MNT, M
MNoTepu Hanopa &8 OT, M

CropocTe Bogel B MT,
m/c

CropocTe Bogel B OT,
wlc

¥YA. nuHeiHbie NoTepy B
T, Mmw/m

¥YA. nuHeiHbie NOTepy B
QT, mm/m

Pacxog 8 NT, T4
Pacxog B OT, T/

383

202 204

Korenpnasn Ne9

7.68

18
60
0.1
0.1
0.028
0.028

0.151
-0.151
0.432

0.431

417
-4.17

Pucynok 39.

YP-1

IoGenwr, 29

7.85 7.62

17.943 17.935
25

0.08

0.08

0.004

0.004

0.236
-0.236
1.375

1.375

417
-4.17

CyluiecTBYIOIIUI THAPABINYECKHI PesKUM TeILUIOBBIX ceTeil 0T KoTeabHoi Ne9 1o yia. [ToGens: a. 29
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Pucynok 40.

IIyTs oT KOTeALHOI Nel10 10 yia. KpacHoapmeiickas a. 23
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386

oy 37 38.2 a7 358
48 h
46
44
2
40
38 256 251 26.4 25.7 :24.?
8
34
= 2
& a0
T
26
24
22
20
18
16
14
12
10
;‘?;“e“mmm Koreannan Nel0 YP-1 VP-4 YP-5 Kpacnoapmeiickas, 23(2)
L"”””““"“a" BHICOTA. 4939 12.44 12 1218 13.26
Pacronaraemsi Hanop, 43 11.923 11.746 11.289 1477
AnuHa y4acTka, M 46 56 315 305
AvameTp yqacTka T1, M 0.1 0.125 0.08 0.08
DOuametp yyacTka T2, M 0.1 0.125 0.08 0.08
MoTepu Hanopa & MT, M 0.539 0.088 0.229 0.056
MNoTepu Hanopa 8 OT. M 0.538 0.088 0.229 0.056
ﬁ;‘f‘mc”’ Boae! B T, 0.763 0.32 0521 0.261
Cropoctb Boael B AT, 0783 032 -0.521 0261
‘I_’I’EI‘." UHEANLIE NOTEDN B 40 gag 1436 6.599 1668
é‘!r'lf:ﬂ”;fM"“"" noTePMB 40638 1435 6.597 1,667
Pacxog 8 NT, T4 21.03 138 92 46
Pacxog B OT, T/ -21.02 -138 -92 -46

Pucynok 41. CymecTByOmnii ruApaBIMYecKHil pe;KUM TeIUIOBBIX ceTeil oT KoTeabHOH Nel0 1o ya. KpacHoapmeiickas 1. 23
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Pucynok 42. IIyth otr kotenbHoil Ne21 o yia. KpacHoapmeiickas a. 18
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54
52
50
48
46

42
40
38
36

32
30
28
26
24
22
20
18
16

Hanop, m

12
10

HanmenoBanne
Yiaa

Fecpeaudeckan BeicoTa,
M

Pacnonaraembiii Hanop,

AnuHa y4acTka, M
Ouvametp yyactka T1, M
Duametp yyacTka T2, M
MoTepw Hanopa B MNT, M
NoTepu Hanopa 8 OT, M

CropocTe soasl B MT,
m/c

CropocTe Bogel B OT,
mlc

¥YA. nuHeiHbie NoTepy B
AT, Mm/m

¥YA. nuHeiHbie NOTepy B
QT, mm/m

Pacxog B MT, Ty
Pacxog B OT, TM

Pucynok 43. CymecTByommii riApaBJIu4YecKUil pe:KUM TeIJIOBBIX ceTell 0T kKoTeabHo# Ne21 o yua. Kpacnoapmeiickas 1. 18

3186

. . —2 345 254 369 408 405 418 4
=
305
16.6 17.5 15.9 19.8 20.7 22.8 2 i 2 —

Korvenpnas Ne21

22.37

15

1

0.15
0.15
0.002
0.002

0.447
0.446
2.216

2.208

27.74
-27.69

BBIXOT H3 KOTeIbHOii

21.54

14.995
8

0.15
0.15
0.019
0.019

0438

-0.438

213

2123

27.2
-27.14

TK1

231

14.958
51
0.15
0.15
0.115
0.115

043
-0.429
2.051

2.043

26.68
-26.63

TK2

19.33

14.728
16
0.15
0.15
0.035
0.035

0422
-0.421
1973

1.966

26.16
-26.12

48

V3iB-4

18.45

14.659
147
0.15
0.15
0.319
0.318

0422

-0.421

1.973

1.966

26.16
-26.12

TK3

16.66

14.022
164
0.15
0.15
0.218
0217

0329
-0.329
1.208

1.204

20.44
-20.4

TK4

12.54

13.587
19
0.15
0.15
0.023
0.023

0.124
-0.123
0.175

0.174

7.67
-7.65

12.76

13.541
58
0.15
0.15
0.005
0.005

0.085

-0.084

0.083

0.083

5.24
-5.24

TK6

11.47

13.53
18
0.05
0.05
0.498
0.498

0.76
-0.76
25.153

25.152

5.24
-5.24

Kpacnoapmeiickasn, 18(5)

9.75

12.534
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Pucynok 44. Ilyts ot koreabHoit Ne20 qo yi. llkoabHas a. 91 n. Ilopeuse
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43 428 425 41.7
. & & 419 446
60 & - - . 472 56
58 —
56
54
52
50
48
46
44
42 28 4
27.4 -
40 0e 20.8 205 19.8 ot st *
= B e = + +
d 36
2
5 34
32
30
28
26
24
22
20
18
16
14
12
10
HaunmenoBanme -
yana Koreabnas Ne20 BBIXO H3 KOTeabHOil YP-1 YP-3 TK-2 TK-3 VP-5 Mkoasnasn, 91
L"”””““"“a" BHICOTA. 47,05 17.22 17.52 18.27 17.35 14.52 1.74 11.52
Pacnonaraembiit Hanop, 22 21.99 21977 21.927 20417 20.157 19.785 18.153
AnuvHa yyacTka, M 1 2 18 110 40 135 55
Ouvametp yyactka T1, M 0.15 0.15 0.15 01 01 0.1 0.05
Duamerp yqactka T2, M 0.15 0.15 0.15 01 0.1 01 0.05
MoTepu Hanopa & MT, M 0.005 0.007 0.025 0755 013 0.186 08186
MNoTepu Hanopa 8 OT. M 0.005 0.007 0.025 0.754 0.13 0.186 0.816
ﬁ;‘f"""”’ Boae! B T, 0.626 0.533 0.335 0584 0.401 026 0.556
Cropoctb Bomel B AT, gg25 0532 -0.335 -0.583 04 026 0556
¥YA. nuHeiHbie NoTepy B
T i 4.325 3.138 1.252 6.244 2,956 1254 13.491
YA NMHKENHBIE NOTEPU B 4 547 3133 1.25 6.234 2952 1252 13.488
OT, mm/m
Pacxoa & MT, T 38.62 33.04 20.81 16.09 11.04 7.47 3.83
Pacxoa B OT, T4 -38.79 -33.02 2079 -16.07 -11.04 RAT] -3.83

Pucynok 45. CyuiecTBYONIUil THAPABINYECKHI PesKMM TeIIOBBIX ceTeil 0T KoTeabHoi Ne2( 10 yi. lIkoabnas a. 91 n. [lopeunbe
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CymecTByOIMA rHAPABIUYECKHN PeKUM TeIJIOBBIX ceTeill 0T KoTejibHOM PaiionHas 10 yia. Okpy:knas a. 20b nrr. [laxrépck

Pucynok 46.
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110 E’ 7 58

* —__‘52 4 ‘52-2 515 523
105 T * — S praig 55.2 56.7 53.2
< -— — 57.1 59.2 63.4 71 70.6 75.8
100 * +—e- = — — < —
95
90
85
80
52.9
p— s 327 35 394 472 w9 4
75 245 246 264 o 7 * —— * * >-— v
168 17.8 19 . . < ¢
o8 163 168 o —
s 70 J87 J2b_,
g
S 65
5
T 60
55
S T
50 =
L i
45
40
35
30 5
G
25
20
HaunmenoBanme - - . -
yaita PaiionHas KoTeIbHAS V22 TK49 TKS0 Vi8 TKS TK14 TKS52 TK15 TK45 TK44 TK42 TK41 TK39 TK37 TK36 Oxpyxnas, 206
L"”””““"“a" BHICOTE. 4986 49.22 53.75 53.57 53.44 52.43 48.4 48.53 47.28 45.1 43.09 43.15 40.93 36.65 28.95 29.31 2372
Pacnonaraembiit Hanop, 39 38.254 36.042 3537 33782 33.268 30.373 30 28.845 27.416 26.444 24.374 24,197 24.03 23816 23772 22913
Anuxa yuacTka, M 30 60 38 70 30 196 295 105 130 148 72 94 47 31 54 59.5
Duamerp yuactka T1, M 0.4 04 0.4 04 0.4 04 0.4 04 04 04 04 04 0.4 04 0.35 04
Dvametp yuactka T2, M 0.4 04 0.4 04 0.4 04 0.4 04 04 04 04 04 0.4 04 0.35 04
MoTepu Hanopa 8 MT, M 0.374 0.631 0.337 0.601 0.258 1251 0.187 0572 0.641 0.488 0.235 0.089 0.039 0.013 0.022 0.214
MNoTepu Hanopa 8 OT. M 0.372 05626 0.335 0.597 0.256 1.241 0.186 0568 0.636 0.484 0233 0.088 0.038 0.013 0.022 0213
3;‘:"“”’ RoAL B [T, 1.969 1.807 166 1633 1559 1.407 1337 13 1.237 101 1.006 0.54 0.503 0353 031 0.422
5;”""”" soaw! 8 OT. -1.962 1.8 -1.653 -1.627 -1.553 -1.402 -1.332 -1.295 -1.232 -1.007 -1.002 0.538 -0.501 0.352 0.31 -0.421
‘I_’ﬁ; ’;“::Z““""’ MoTEPME 12482 10513 8.871 8.59 7.824 6.38 5.761 5.447 493 3207 3.263 0.946 0.82 0.407 0.373 3.271
é‘!r' ’:ﬂ“':fM““"" noTepME 42389 10.434 8.804 8.525 7.766 6.332 5.719 5.407 4.894 3274 3.241 0.938 0.814 0.404 0.371 3.256
Pacxoa & MT, T/ 868.63 797.07 732,09 720.36 687.46 620.66 589.7 573.36 545.42 445.81 44359 238.14 22167 155.74 104.95 11.62
Pacxoa B OT, T4 -865.38 -794.06 72931 T17.63 -684.86 618.28 587,52 -571.24 -543.42 -444.2 -442 -237.23 220,84 -155.15 104,58 16

Pucynox 47. CyuiecTBYIOIIUI THAPABINYECKHI PesKMM TeIUIOBBIX ceTeil 0T KoTeibHoil Paiionnas 10 yia. Okpy:kHas 1. 20b nrr. llaxTépck
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Pucynok 48. CymecTByOIIMA THAPABIHYECKHI PeKUM TelJIOBBIX ceTel oT KoTebHOM Ne3 nrr. [laxrépek no AFOCII
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85
825
80
77.5
75
725
70
67.5
65
625
60
57.5
55
52.5
50
47.5
45
425
40
375
35
325

Hanop, M

275

HanmenoBanne
Yiaa

Fecpeaudeckan BeicoTa,
M

Pacnonaraemslit Hanop,

AnuHa y4acTka, M
AvameTp yqacTka T1, M
Duametp yyacTka T2, M
MoTepw Hanopa B MNT, M
MNoTepu Hanopa &8 OT, M

CropocTe Bogel B MT,
m/c

CropocTe Bogel B OT,
wlc

¥YA. nuHeiHbie NoTepy B
T, Mmw/m

¥YA. nuHeiHbie NOTepy B
QT, mm/m

Pacxog 8 NT, T4
Pacxog B OT, T/

Pucynok 49.

‘59 4

70.1

494

Koreasnas JTHOCII

14.13

20
325
0.1
0.1
0.366
0.364

0.784

-0.783

11.252

11.209

2162
-21.58

JHOCHI

13.06

19.27

CyiecTBYONIUI THAPABINYECKHI PesKMM TeII0BBIX ceTell 0T KoTebHoi Ne3 nrr. Illaxrépex no JHOCII
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Pucynox 50.
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76
74
72
70
68
66

62
80
58
56

52
50
48
46
44
42
40
38
36

Hanop, m

32
30
28
26
24
22
20

16
HanmenoBanne
Yiaa

Fecpeaudeckan BeicoTa,
M

Pacnonaraembiii Hanop,

AnuHa y4acTka, M
Ouvametp yyactka T1, M
Duametp yyacTka T2, M
MoTepw Hanopa B MNT, M
NoTepu Hanopa 8 OT, M

CropocTe soasl B MT,
m/c

CropocTe Bogel B OT,
mlc

¥YA. nuHeiHbie NoTepy B
AT, Mm/m

¥YA. nuHeiHbie NOTepy B
QT, mm/m

Pacxog B MT, Ty
Pacxog B OT, TM

50 508 50.8 546 54.1 _54.1 55.2

333
25 259 25.9 297 293 293 30.5

T

Korenpnas Nel VP18 YP18A VP14 VP1SA VP15 YP16 T'BY3 "Vrneropekas IIPB"
26.1 25.24 25.24 21.45 21.94 21.94 20.75 206
25 24.92 24.89 24.818 24.793 24.787 24.769 19.49
1 80 310 120 30 100 30

0.25 0.15 0.15 0.15 0.15 0.15 0.04

0.25 0.15 0.15 0.15 0.15 0.15 0.04

0.001 0.012 0.039 0.013 0.003 0.009 2644

0.001 0.012 0.039 0.013 0.003 0.009 2634

0.379 0.118 0.108 0.098 0.095 0.092 1.288

0.377 0.117 0.107 -0.098 -0.085 -0.091 -1.287

0.782 0.149 0.126 0.105 0.098 0.092 88.149

0.775 0.146 0.124 0.104 0.098 0.091 87.814

65.3 73 6.71 6.11 59 569 5.69

64.99 723 .65 6.08 -5.88 567 568

Pucynok 51. CylecTBYOIIUIT THAPABINYECKHI PesKMM TeIVIOBBIX ceTell 0T KoTeibHoi Nel n. bomHskoBo
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Kateowany,
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Pucynok 52.

57



70
775 4

75
725
70
67.5
85
625

57.5
55
525

47.5

Hanop, m

HanmenoBanne
Yiaa

Fecpeaudeckan BeicoTa,
M

Pacnonaraembiii Hanop,

AnuHa y4acTka, M
Ouvametp yyactka T1, M
Ouamerp y4acTka T2, M
MoTepw Hanopa B MNT, M
NoTepu Hanopa 8 OT, M

CropocTe soasl B MT,
m/c

CropocTe Bogel B OT,
mlc

¥YA. nuHeiHbie NoTepy B
AT, Mm/m

¥YA. nuHeiHbie NOTepy B
QT, mm/m

Pacxog B MT, Ty
Pacxog B OT, TM

28

R R B 0

Koreabnas Ne2

7.3

42

1

0.07
0.07
0.077
0.076

1.807
-1.803
76.532

76.19

244
2435

Pucynok 53.

BBIXOl W3 KOTeILHOI

73

41.847
155
0.07
0.07
6.587
6.557

1.345

-1.342

42.498

42.305

18.16
-18.12

CylecTBYOIIUIT THAPABINYECKHI PesKHUM TEIVIOBBIX ceTell 0T KoTeibHOi Ne2 n. bomHsaKkoBo

V-1

9.5

28.703
105
0.07
0.07
4.345
4.327

1.327
-1.324
41.381

41.206

17.92
-17.88

58

40.8

58.1
i 55.5
—
43.7
‘42_5 43.7 —

TK1
55

20.031
64
0.07
0.07
1.929
1.921

1131
-1.129
30.134

30,012

15.28
-15.25

TK2

57

16.182
36
0.07
0.07
0.912
0.908

1.038
-1.034
25.321

25.223

14
-13.97

Vil Va. Coperckas 20

5.38 6.7

14.362 1774
35

0.05

0.05

1297

1292

1016
-1.014
37.043

36.902

7
-6.99
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Pucynok 54. yTs 0T KOTeABLHOI Nel19 10 yia. Uepémymknm a. 13
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68
66

62
60
58
56

52
50
48
46

42
40
38
36

Hanop, m

32
30
28
26
24
22
20
18
16

HanmenoBanne
Yiaa

Fecpeaudeckan BeicoTa,
M

Pacnonaraemblit Hanop,

AnuHa y4acTka, M
Ouvametp yyactka T1, M
Duametp yyacTka T2, M
MoTepw Hanopa B MNT, M
NoTepu Hanopa 8 OT, M

CropocTe soasl B MT,
m/c

CropocTe Bogel B OT,
mlc

¥YA. nuHeiHbie NoTepy B
AT, Mm/m

YA nuHelHbIe NoTepy B
QT, mm/m

Pacxog B MT, Ty
Pacxog B OT, T4

Pucynoxk 55.

yTs oT KOTEABLHOI Nel19 10 yia. Uepémymkn a. 13

60

‘425 ‘41,5 A41 5 41.7 41.3
+ : 41.2 397 39.8 41.9 429 44.2 434 433 433 433 438 432
220 237 227 228 252 262 275 267 267 268 268 27.4 26.9
22,5 215 216 22.1 -~ = + * + * * < + + + +
- ~
S 52352533335337/333!2 E “
Koreabnas Nel9 TK-1 TK-2 YP1 TK-12 TK-4 YP-2 TK-9 YP-6 VYP-39 YP-8 YP-9 YP-13 YP-14 VYP-15 YP51 Yepemymrn, 13
2453 25.49 25.42 25.09 24.91 2455 25.81 25.69 23.44 2248 2147 21.95 2199 21.99 21.96 21.41 21.96
20 19.942 19.892 19.59 18.336 17.537 16.982 16.936 16.754 16.745 16.699 16.655 16.542 16.5 16.481 16.347 16.347
1 10 50 210 150 138 12 200 25 150 150 80 50 50 160 203
0.25 0.25 02 0.2 02 0.2 0.2 0.15 0.15 0.15 0.15 0.08 0.08 0.08 0.05 0.05
0.25 0.25 02 0.2 02 0.2 0.2 0.15 0.15 0.15 0.15 0.08 0.08 0.08 0.05 0.05
0.029 0.025 0.151 0.629 0.401 0.278 0.023 0.091 0.005 0.023 0.022 0.057 0.021 0.01 0.067 0
0.029 0.025 0.15 0.625 0.399 0.277 0.023 0.09 0.005 0.023 0.022 0.056 0.021 0.01 0.067 0
0.642 0.626 0.597 0.594 0.561 0.487 0.476 0.192 0.126 on 0.108 0.161 0.123 0.083 0.091 o
-0.641 0.625 -0.595 -0.593 -0.56 -0.486 -0.475 -0.191 0.125 -0.109 0.108 -0.161 0.122 -0.082 0.091 0
2.401 2.283 2.749 2722 2.428 1.832 1.751 0.415 0.181 0.138 0.135 0.646 0.379 0.175 0.382 0
2.391 2274 2733 2.707 2416 1.823 1.743 0411 0.179 0.136 0.134 0.642 0.377 0.174 0.378 0
1106 107.83 65.85 65.52 61.87 537 52.49 1.91 7.8 6.8 6.72 284 247 1.46 063 0.001
-110.37 -107.61 -65.66 -85.34 6172 -53.57 -52.38 -11.85 775 -£.76 -6.69 -2.84 2,16 -1.45 063 0.001



