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OITPEJAEJIEHUA

B HacTosmieil rimaBe NMPUMEHSIOTCS CIEAYIONIME TEPMHUHBI C COOTBETCTBYIOIIMMHU

OIPELICIICHUSIMH .
TepmMuHbI OmnpeneneHust
TermnocHabxeHue Oo0ecrnieuenne NoTpeOUTENEH TEIIIOBOW SHEPTUHU TEIIOBOM SHEPTrHeH,

TEIUIOHOCUTEJIEM, B TOM YU CJIC TOAACPKAHUE MOIITHOCTHU

Cucrema TeruiocHa0XKeHus

COBOKyHHOCTL HCTOYHHUKOB TEILJIOBOM OHEPrun " TeHHOHOTpe6J’IHIOHII/IX YCTaHOBOK,

TCXHOJOI'MYCCKU COCAMHCHHBIX TCIIJIOBBIMU CCTAMU

HcTounuK TemnoBon
SHEPTHH

yCTpOﬁCTBO, MpeAHa3sHAa4YCHHOC IJIsI MPONU3BOJACTBA TEIJI0BOI OHEPrun

TemmoBas ceTh

COBOKyHHOCTb YCTpOﬁCTB (BKJ'IIO‘IafI LHCHTPAJIbHBIC TCIJIOBBIC ITYHKTBI, HACOCHBIC
CTaHI_[I/II/I), npeaHa3sHAauYCHHbIX I TIepeaaqdun TEIIOBOK OHEPIruu, TCIUIOHOCUTCIIA OT

HCTOYHHKOB TEINIOBOM SHEPIHH 10 TEIIOMOTPEOIAIOMNX YCTAHOBOK

TerutoBast MOIIHOCTH (JaJiee
- MOITHOCTB)

KommgecTBo TemoBoit 3HEPruH, KOTOPOE MOKET OBITH MPOU3BEIEHO U (WIIN) MIEPEeJaHo

TI0 TE€IJIOBBIM CETAM 3a €AMHUIY BPEMEHN

TemnnoBas Harpy3ka

KonnuecTBo TemIoBoi HEpTruH, KOTOPOE MOXKET OBITh MPHUHSTO MOTPEeOHUTENIEM

TEIUIOBOW PHEPTUH 3a €IUHUILY BpeMEHHU

IMoTpeduTens TeImoBOM
SHepruH (nanee

Jluo, mpuoOperaroiee TEIJIOBYIO OSHEPTrui0 (MOIIHOCTH), TEIUIOHOCUTENb ISt

HCIIOJIB30BaHUS Ha MNpHHAMJICKANIUX €MY Ha TIIpaBe COOCTBEHHOCTH HJIM HHOM

MOTPEOUTEb)
3aKOHHOM OCHOBaHUHM TCIUIONMOTPEOJISIOIUX YCTAHOBKAaX JHOO I OKa3aHUs
KOMMYHAQIBHBIX YCITYT B YACTH TOPSYETO BOJOCHAOKEHUS W OTOTLICHUS
Temmonmotpebnsromas YcTpoiicTBO,  TpegHa3sHAYCHHOES ISl WCIONB30BAaHHUSA  TEIUIOBOM  DHEPTHH,
yCTaHOBKa .
TEIUIOHOCUTEIIS ISl HY K]l IOTPEOHUTENs TEINIOBOM SHEPTUU
TemmocHabx)aromas Opraan3anysi, OCYIIECTBISIONAS POIaXy MOTPEOUTEISIM U (MIIH) TETIOCHA0KAFOIITIM
OpraHu3aIust

OpraHu3alysIM TPON3BEACHHBIX WIN MPHOOPETEHHBIX TEIUIOBOI SHEPruN (MOIIHOCTH),
TEIUVIOHOCUTENS M BIAJECIOIas Ha IpaBe COOCTBEHHOCTH WJIM HHOM 3aKOHHOM

OCHOBQHHMM HCTOYHHKAMHU TEIIOBOM OHEPIuu U (I/IJ'II/I) TCIIJIOBBIMU CETSIMHU B CHCTCMEC

TeIJIOCHAO)KEHUsI,  MOCPEJCTBOM  KOTOPOH  OCYILECTBISIETCA  TEIUIOCHAOXKEHHe
noTpeduTenei  TEIUIOBOH  HSHEpPruM  (JaHHOE  IIOJIOKEHUE  NPUMEHSeTCs K
pPEeryJIMpOBaHMIO  CXOXHBIX  OTHOLNIGHHH C  y4acTHEeM  HWHIMBHAYaJbHBIX
TIpeATpUHIMATETICH)

TeruioceTeBast OpraHu3anys

Opranms3anusi, OKa3bIBAIOIIAasl YCIYrH IO TepeAade TEIIOBOW BHEPruM (JaHHOE
MOJIO)KEHNE TPUMEHSCTCS K pEryJUpOBaHUIO CXOJHBIX OTHOIIEHHH C YYacTHEM

WHAWBUIYATbHBIX TPEAIIPUHUMATETICH)

CMexxHast OpraHu3alius

Opranusanuy, BIAJEIOIIME HAa IpaBe COOCTBEHHOCTH WJIM Ha HHOM 3aKOHHOM
OCHOBaHHMHU TEXHOJOTWYECKH CBSI3aHHBIMHU TEIJIOBBIMH CETAMH M (MJIM) MCTOUYHHKAMU
TEIUIOBOW OJHEPruuM B cHCTeMe TeruiocHaOkeHus. [loj cMmexHO# opraHuzanuei
[IOHUMAETCA TAKXE WHAMBUAYAIbHBI MPEANPUHUMATENb, BIAACIOIIUNA Ha IIpaBe
COOCTBEHHOCTH WJIM Ha MHOM 33aKOHHOM OCHOBAaHHMM TEXHOJIOTHUECKH CBSI3aHHBIMHU

TCIIJIOBBIMH CCTAMU U (I/IJ'II/I) HCTOYHHKAMU TEILIOBOM OHEPrun

30Ha IeUCTBUSA CUCTEMBL
TEMIOCHA0KEHHS

TeppuTopusi TOPOJCKOTO OKPYTra MM €€ 4acTh, TPAHHUIBI KOTOPOH YCTaHABIMBAIOTCS

1mo HambOosee YAQJICEHHBIM TOYKaM ITOAKIIOYCHUSA HOTpC6PIT€HeI>i K TCIIJIOBBIM CCTAM,




TepMuHbL

OmnpeneneHust

BXOISIIUM B CUCTEMY TEIUIOCHAOKEHUS

30Ha AEWCTBUSA NCTOYHHKA
TEIJIOBOU YHEPIUU

Tepputopusi TOPOACKOTO OKPyTa MM €€ 4acTh, IPAaHUIBI KOTOPOI yCTaHaBIMBAIOTCS

3aKPBITBIMHA CEKIUOHHNPYOIINMHA 3aIBUXXKaMH TEIJIOBOM CCTH CHUCTEMBI

TEII0CHA0KEHU

YcTaHoBIEHHAs! MOIIIHOCTD
HCTOYHHKA TEIUIOBOK
SHEPruu

CyMMa HOMHUHAJIBHBIX TEIUIOBBIX MOIIHOCTEH BCEro IMPpUHATOIO IO AaKTy BBOJa B
OKCILTyaTalruto 060py)IOBaHI/IH, MpCeAHAa3HAYCHHOTO JIs1 OTITyCKa TEIJI0BOI OHEPrun

HOTpe6I/IT€J'IHM Ha COOCTBEHHEIE U XO3SIICTBEHHEIE HYXbI

Pacmomaraemas MOIITHOCTH
HCTOYHHUKA TEIIOBOK
OHEPrun

Bennuuna, paBHas YCTaHOBJIEHHOW MOINHOCTM HCTOYHMKA TEIUIOBOW DSHEPruM 3a
BBIYETOM OOBEMOB MOIIHOCTH, HE PEATH3yeMOHW IO TEXHHYECKHM IPHYMHAM, B TOM
YHUCcIe MO0 TMPUYMHE CHIDKEHUS TEIJIOBOH MOITHOCTH OOOpYMOBAaHHUS B PE3yJbTaTe
9KCIUTyaTalliM Ha MPOAJIEHHOM TEXHHUYECKOM pecypce (CHIDKEHHE IapaMeTpoB Mapa
mepen  TypOHWHOM, MHUKOBBIX  BOJOTPEUHBIX

OTCYTCTBUE  PELUPKYIALUH B

KoTJ0arperarax u zip.)

MOIHHOCTL HNCTOYHHKA
TEIIOBOI OHEPIrun HETTO

Bennuuna, paBHas pacrnonaraéMoil MOIIHOCTM HCTOYHMKA TEIUIOBOW JHEPrUM 3a

BBIYETOM TEILIOBOM Harpy3kKku Ha COOCTBEHHEIE U X0O35HCTBEHHBIE HYXbI

KomOunnpoBanHas

BBIpa0OTKA JIEKTPUIECKON U

TEIUIOBOM OHEPrun

Pexnm pa6OTI>I TeHJ'IOE)J'ICKTpOCTaHIIHﬁ, Ipu KOTOpPOM IIPOU3BOACTBO BHeKTquCCKOﬁ
OHEPrun HENOCPEACTBEHHO CBA3aHO C OJHOBPEMCHHBIM IIPOMU3BOJACTBOM TEIIOBOI

OHEPrun

TemnoceTeBbIe 0OBEKTHI

OOBEKTHI, BXOJSIIME B COCTAB TEIJIOBON CETH W 00ECIEUNBAIOIINE TTEPEaady TEIIOBOH
SHEPrUM OT HCTOYHHKA TEMJIOBOW SHEPIUH [0 TEIUIONOTPEOISIOMNX YCTaHOBOK

MOTpeOUTENEeH TETTOBOM SHEPTHH

PacueTHEbIN diIeMeHT
TEPPUTOPUATIBHOTO JCICHUS

TeppuTopusi TOPOACKOTO OKpyra WM €€ 4YacTb, NPHHATAas Ui Iened pa3paboTKu
CXEMBI TEIJIOCHAOXXEeHNS B HEM3MEHIEMbIX IPaHUIIAX HAa BECh CPOK JEHCTBUS CXEMBI

TEIJI0CHA0KEHUS
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INEPEYEHB IPUHATHIX OFO3HAUEHU

Ne n/n | Cokpaienue IosicHeHue
1 BMK BbiiouHo-MotyibHAsE KOTENIbHAS
2 BITY BononoaroroBurenbHasi yCTaHOBKa
3 I'BC l'opstuee BomocHaOxeHue
4 ETO Enunas TerocHabkaromasi OpraHn3aius
5 3ATO 3aKphITOE TEPPUTOPUAITEHOE 00pa30BaHNe
6 4081 MuBecTunroHHas nporpamma
7 UTI MHnuBuayanbHBIA TEIIOBOM MYHKT
8 MK, KM MyHununanbHas KOTeJlbHas
9 MVII MyHuLMnanbHoe YHUTAPHOE MIPENNIPUATHE
10 HBB HeoOxoanmast BaoBast BBIpyuKa
11 HJIC Hasor Ha mo6aBneHHYI0 CTOMMOCTH
12 HH3T HecHuxaemblii HOpMaTUBHBIN 3amac TOIMIMBA
13 HC Hacocnast cranmms
14 HTJ HopmatuBHas TexHuuecKast JOKyMEHTaIUs
15 H33T HopMmatuBHBI 3KCILTyaTallMOHHBIN 3a11aC OCHOBHOI'O MJIY PE3EPBHOIO BU0OB TOILIMBA
16 OB OToIUIEHNE U BEHTWIALIUS
17 OH3T OO0t HOpMaTUBHBIN 3arac TOTIINBA
18 p [IpoekTHBIE U U3BICKATEIBCKHE PAOOTHI
19 TTHC IToBBICHTETEHO-HACOCHAS CTAHIIMS
20 [IIT P® ITocranosnenue IIpaButenscta Poccuiickoit @eneparyu
21 Ty [Tenononumypetan
22 CMP CTpouTeNbHO-MOHTaKHBIE PabOTHI
23 CUT Cucrema IEeHTPATN30BAHHOTO TEIUIOCHAOKEHS
24 §iC) Tennosas sHeprus
25 XBO XUMBOJIOOUYHCTKA
26 XBII XUMBOJIOIIOITOTOBKA
27 LTII LlenTpasbHbIil TENIOBON MYHKT
28 oM DJIeKTpOHHAS MOJIENTb CUCTEMBI TEIIOCHA0KEeHNs T. MypMaHCK

11




IJTABA 3. 2JIEKTPOHHAS MOJIEJIb CUCTEMbI TEIIVIOCHABXEHUA
MNOCEJIEHUA

DJNeKTPOHHAsT MOJENb CHCTeMBbI TeruiocHaOxeHus BeimosHeHa B [MC Zulu 8.0
(paspabotuuk OO0 «Ilomutepmy», CIIO).

Bce ruapaBnuueckue pacyeTbl, MpHUBEIEHHBIE B JAaHHOW paboOTe, BHINIOJHEHHI B
AIIEKTPOHHOUN MOJIEIN.

JUis  nanpHEHIIEero MCHOJIb30BaHMS JJIEKTPOHHOM MOJENH, TelIoCHa0XKarolue
OopraHu3aluu A0HKHBI ObITH 00ecredeHbl JaHHOW MPOrpaMMOH.

[Taker ZuluThermo mo3BossieT co3AaTh PaCUETHYIO MAaTEMAaTUYECKYIO MOJIENb CETH,
BBIIIOJIHUTh  IMACHOPTU3AaLMI0 CETH, M Ha OCHOBE CO3JJaHHOW MOJENIN pellaTh
uHpOpPMAIMOHHBIE 3aJlauM, 33Jla4d TONOJOTMYECKOTO aHalln3a, W BBINOJHITH pPa3INyuHbIe
TEILIOTUIPABINYECKUE PACUETHI.

Pacuery mnopnexxar TynMKOBBIE U KOJIBIIEBBIE TEIJIOBBIE CETHU, B TOM YHCIE C
NOBBICUTEIBHBIMM ~ HAaCOCHBIMU  CTaHLMUSAMU M JPOCCEIUPYIOLIMMHU  YCTPOWCTBAMH,
paboTarolue OT OJHOTO WM HECKOJIbKUX UCTOYHUKOB.

[Iporpamma npexycMaTpuBaeT TEIIOTHIPABINYECKUN pPAcUET C MPUCOCIUHEHUEM K
CeTH WHIUBHUIYAIbHBIX TEMIOBBIX MYHKTOB (MTII) M LEHTpasIbHBIX TEIJIOBBIX ITYHKTOB
(ITTI) mo HECKOJBKUM JECATKaM CXEMHBIX PpELIEHHWM, MPUMEHSEMBIX Ha TEPPUTOPUHU
Poccumn.

Pacyer cucreM TeriocHaOXEHUS MOXKET IPOU3BOJUTHCS C YUYETOM YTEYEeK U3
TEIJIOBOM CETH M CUCTEM TEIJIONOTPeOIeHHs, a TAK)KE TEIIOBBIX MOTEPh B TPyOOIPOBOaAX
TEIUIOBOU CETH.

Pacuer TemynoBbIX mMmOTEph Benercs MO0 MO HOPMATUBHBIM MOTEPSIM, JIMOO IO
(baKkTUYECKOMY COCTOSIHUIO U30JISIIIHH.

Pacyerst ZuluThermo woryr pabotaTh Kak B TECHOM HHTETpaliil  C
reouHdopmarionHoit cuctemoit (B Buae monyns pacumupenus [MC), Tak u B BHUiE
OTJEJIBbHON OMOIMOTEKH KOMIIOHEHTOB, KOTOpbIE IO3BOJISIOT BBINOJHATH PAcCUeThl W3
IIPUJIOKEHUN TTOJIB30BATEIICH.

Cocras 3anau:

- llocTpoeHue pacueTHON MOAEIH TEIIIOBOU CETH

- Ilacnopruzauus 0OBbEKTOB CETH

- HanmamouHslil pacyeT TEIIIOBOM CETH

- lloBepouHBIN pacyer TEIUIOBOW CETH

12



- KoHcTpykTOpCcKuUii pacueT TEIoBoOi ceTu

- Pacuer Tpebyemoii TemmnepaTypbl Ha HCTOYHHKE
- KommyTtanmonHsie 3a1auu

- IlocTpoeHue nmbe3oMeTpUIECKOTO Tpaduka

- Pacuer HOPMATHUBHBIX IIOTCPBb TCILIA YCPEC3 U3O0JIALIUIO

3.1 TI'pajduyeckoe mpeacTaBjieHHe O00bEKTOB CHCTEMbI TeNJOCHADKEHUS C

NpPUBA3KON K Tonmorpaguyeckod ocHoBe MypMaHCKa M € MOJHBIM TOMOJOIHYECKUM

ONMCAHHUEM CBSI3HOCTH 00bEKTOB

TemnoByto ceTh MOXHO M300pakaTh Ha KapTe, ¢ MPHUBSI3KOM K MECTHOCTH (IO
KOOpJMHATaM, C MPUBSI3KON K OKPY>KAIOIIMM OOBEKTaM), YTO MO3BOJIUT B JAJbHEMIIEM HE
TOJIBKO IIPOBOJUTH TEILIOTUAPABINYECKAE PACUETHl, HO M pEIaTh JAPYTrue HH)KEHEPHBIE
3aJ]a4u, 3Hasi TOYHOE MECTOHAXOXICHNE TEIUIOBBIX ceTeil. [Ipumep n3o0paskeHus TeTmoBon
CETHU Ha KapTe C MPUBSI3KOM K MECTHOCTH ITOKa3aH HAa PUCYHKE HIKE.

f/'u! <
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Pucynok 3.1 H3o0pakeHune Tena0BOM CeTH HA KapTe ¢ NPUBA3ZKONH K MECTHOCTH
Zulu MmoxeT paboTaTh Kak B JIOKAJbHOM CUCTEME KOOpAMHAT (TUIaH-CXeMa), TaK U B

OJIHOM U3 TeorpaduuECKUX MPOCKIIUM.
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Cucrema nogaepkupaeT 6osee 180 marymos, B Tom uucie [13-90, CK-42, CK-95
mo ['OCT P 51794-2001, WGS 84, WGS 72, Ilynkoso 42, NAD27, NADS&3, EUREF §9.

Crrcok noaep >KMBaeMbIX J1aTyMOB OyIET pacCIIUPATHCS.

CucreMa mpeyiaraet Habop MpeaonpeIeIeHHbIX cucTeM KoopauHat. Kpome Toro,
M0JIL30BATEb MOXKET 33/1aTh CBOIO CUCTEMY KOOPJMHAT C MHJUBUyaIbHBIMHU TapaMeTpaMu
JUI TIOJJIEP/KUBAEMBIX CHUCTEMOM MpOoeKuuid. B 4acTHOCTH, 3Ta BO3MOKHOCTBH MO3BOJIUT,
MIpU W3BECTHBIX MapaMeTpax (KJIrYax Iepexoja), MPUBSA3bIBaTh JAHHbBIC, XPAHAIIUECS B

MECTHOM cHUCTEME KOOpAHHAT, K OI[HOI\/’I 13 T100aIbHBIX CUCTEM KOOpAHHAT.

JlanHble, XpaHslIMecs B pa3HbIX CHUCTEMaX KOOpPJMHAT, MOKHO OTOOpa)kaThb Ha
OJIHOM KapTe, B 0JiHOM u3 npoekiuil. [Ipu 3TOM nepecyeT KoopauHAT (eciiu OH TpeOyeTcs)
U3 OJHOr0 JarymMa B JIpyrol M U3 OJHOW MNPOEKUMU B JPYryl MPOU3BOAMUTCS IpU

OTOOPAKEHUU «HA JIETY».
JlaHHBIE MOKHO NIEPENPOEHUPOBATH U3 OJTHOW CUCTEMBI KOOPJIUHAT B APYTYIO.

Cnez[yeT OTMCTUTD, UTO 3JICKTPOHHAA MOACIIb, IIPECAOCTABJICHHAA 3aKA3YUKOM, ObLIa

BbITIONIHEHA B cucTeme koopaunat WGS 84.
3.2 IlacnmopTu3anusi 00beKTOB CHCTEMBbI TEIMJIOCHAOKEHHS

[Ipu paGote B reomHGOpMaIMOHHON CHUCTEME CETh JOCTATOYHO MPOCTO U OBICTPO
3aHOCHUTCS C TIOMOIIBIO MBIIIKKA WX TO KoopawHatam. [lpm sTtom cpasy dopmupyercs
pacuetHas Mozenb. [locne rpaduyueckoro u300paKeHUsT CUCTEMBI TEIJIOCHAOKEHHUS,
HEOOXOAMMO 3a/1aTh PACUYETHHIE MapaMeTPbl OOBEKTOB M BBHIMOJIHHUTH COOTBETCTBYIOIIHE

pacueTsl.

TeroBast ceThb BKJIIOYAeT B ceOsl CIEMYIONIUE OCHOBHBIE OOBEKTHI: HMCTOYHUK,
y4acTok (TpyOOmpoBO/IbI), MOTPEOUTETh M Y3JIbI: LIEHTpaidbHble TeraoBbie MyHKTHI (L[TII),

HAaCOCHBIE, 3aIIOPHYIO U PETYJIMPYIOLIYIO apMaTypy, KaMePbl U IPYrUe SJIEMEHTHI.
HcTounuk

Hcmounux — 3TO CUMBOJBHBIA OOBEKT TEIJIOBOM CETH, MOACIUPYIOMUNA PEKUM
pabotsl korenpHOM wiu TOIl. B Marematmueckod Moaenyd HCTOYHHMK MPEICTABISICTCS
CEeTEBBIM HACOCOM, CO3JAIOLIMM pPacHoJIaraeMblid HArop, W MOANUTOYHBIM HAacoCOM,
OTIPEISIISIFOIINM Harop B 00OpaTHOM TpyOompoBoje. Y CIO0BHOE 0003HAUYCHNUE UCTOYHHKA B
3aBUCUMOCTH OT peXHMa pabOThl MpeacTaBlieHO Ha pucyHke. [Ipu pabore HECKOJIbKUX
HMCTOYHUKOB Ha OJHY CE€Th, OJJMH U3 HUX MOKET BBICTYNaTh B KAUECTBE MUKOBOM KOTEIHHOM.
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L BEMKIYEH
‘ OTKHIYEH

PucyHnok 3.2 YciaoBHoe uzo0pakeHHe HCTOYHMKA

Vyactok
Yuacmoxk — 310 nuHENHHBIN 00BEKT, HA KOTOPOM HE MEHSIOTCS:
—  nmuametp TpybomnpoBoja;
—  THN TPOKJIAJKH;
—  BUJ M30JISLUU;
—  pacxoj TEIUIOHOCHUTEIIS.

JIByxTpyOHass TemjaoBas CETh HM300pakaeTcss B OJHY JHUHUIO U MOXKET, B
3aBUCUMOCTH OT JKEJIAaHUS MOJIb30BaTENs, COOTBETCTBOBATH WJIM HE COOTBETCTBOBATH

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

Kak 110001 00BEKT ceTu, yd4acTOK HMMeEET pa3Hble PeKHUMbI padOThI, Hampumep,
«OTKJIIOUEH TOAAIOIIMN» WIH «OTKIIOYEH OOpaTHBI», CM. pHUCYHOK «Pexumbl
N300pakeHUsl yyacTKa» . OTU PEXHUMbI MO3BOJISIIOT CMOJIEIMPOBATh MHOTOTPYOHBIE CXEMBI

TEIUIOBBIX CETEH.

Pexm 1 - BrnioueHw! oda Tp-aa T - ¥
Pexum 2 . Beiknwouersl oba Tp-ga T T
Pexum 3 OTxntouex oBpaTHsIil Tp-4 T T
Pexmm 4 : OTkntoyeH nogawwui Tp-a T . T
Mone3oBatensckoe n3obpaxeHne ceTn W3obpaxenue cetn no OCTY 21-605-82

PucyHnok 3.3 H3o00paikeHne HECKOJBKHX COCTOSIHUH Y4YacTKOB, 3aJaBaeMbIX Pa3HbIMH

peRIMaMHu

VYi3en

V3en — 3TO CUMBOJBHBIA OOBEKT TEIUIOBOW ceTH. B TermnoBoit ceTu y3mamu

SIBIIIFOTCST BCE€ OOBEKTHI CCTH, KpPOMC MCTOYHHUKA, l'[OTpGGI/ITeJISI N Y4YaCTKOB. B
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MaTeMaTU4eCcKOW MOJEIU BHYTpEHHee IpeACTaBlIeHHE OOBEKTOB (KpOMe HCTOYHHKA,
norpebutens, mnepembluku, LTIl wu perynsatopoB) Moaenupyercss IByMs Y3JIaMH,

YCTaHOBJIEHHBIMH Ha MOAAIOIIEM U 00paTHOM TpyOOIpoBoax.

VYcinoBHOE 0003HAUYEHHUE Y3JIOBBIX OOBEKTOB B 3aBUCHUMOCTH OT peXHMa PabOThI

MpeACTaBICHBI Ha pUCYHKE 3.4.

Tennosad KaMepsa

@® pazseTBneHue

b- cMeHa ouameTpa

Pucynok 3.4 YciaoBHoe n3o0pakeHue y3J10BbIX 00bEKTOB

[TpocThIM y3710M B MOJIENH CUMTAETCS JII000H y3€el, UbM CBOMCTBA CHEUAIBHO HE
oroBopeHsl. [IpocTont y3ei CiayKUT TOIBKO U1 COEAUHEHUs YYaCTKOB. TakuMHu y3iamu 1Jis
MOJENIN SIBIIAFOTCS TEIUIOBBIE KaMEpbl, OTBETBICHHs, CMEHBl IMaMETPOB, CMEHA THIIA

IIPOKIIaAKKW UJIX THUIIA U30JIAIWU U T. 1.
HGHTpaHBHBIe TCIIJIOBBIC ITYHKTBI

Llenmpanvusiii  mennosou nywkm (L{TII) — >To y3en JONMOJTHUTEIHHOTO
peryJIMpOBaHMs M  pPAacOpenesieHHs TEeIloBOoW dSHepruu. Hammuwme Takoro ysna
NOJIpa3yMeBaeT, 4YTO 3a HUM HAaxOIWUTCA TYIHKOBAas CE€Th, C WHAMBUAYaJIbHBIMU
norpedutensamu. B ITII MoxxkeT BXOAWUTH TOJIBKO OJMH YYacTOK M TOJBKO OJMH Y4acTOK
MOXET BBIXOAWUTH. [IpyyeM BXOAAIMMI Yy4YacTOK MJAET CO CTOPOHBl MarucTpaiu, a
BBIXOJSALINM y4acCTOK BeAET K KOHEUYHBIM MoTpedurtensim. Buyrpenuss komuposka L[TII
3aBUCUT OT €ro CXEMbl MPUCOEAMHEHUSI K TEIUIOBOM CETH. DTO MOXKET OBITh IPYIIOBOM
JIeBaTOp, TPYIIIOBOM HACOC  CMELIEHMs, HE3aBUCUMOE TOJKIIOUEHUE  TPYIIbI
notpebutenet, Ooinepst Ha ['BC m T1.0. Ha nmaHHBIE MOMEHT B pacmopsiKeHUU

nosis3oBarens 28 cxeM npucoeanHenust LTI,
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Pucynok 3.5 H3o0paxenune LITII

BcnomorarenbHbIN y4acTOK

Bcnomocamenvhulil  yuacmok — yKa3bIBaeT HAdaiuo TPYOOIPOBOAOB TOPSUYETO
BOJIOCHAOKEHHUST TIpU 4eThIpexTpyOHou TemoBor cetn mocie LITII. Dto HebombImoi
Y4aCTOK 3aKaHUYMBAETCS TPOCTBIM Y3JIOM, K KOTOPOMY TIOJKIFOUAeTCs TPyOOmpoOBOa
ropsiyero BOJOCHAOXEHMs, KaKk Moka3aHo Ha pucyHke «lloxkimtouenue tpyOompoBoaa

I'BC».

EcnomorarenbHbIW
y4acTtok ana UTN

/
uTn — “o

Pucynok 3.6 IMoakawydenune Tpydonposoaa 'BC

[Torpeburens

Ilompebumens — 3TO KOHEYHBIH OOBEKT y4YacTKa, B KOTOPBIM BXOJIUT OJWH
MOJTAFOIINAN ¥ BBIXOJUT OJUH OOpaTHBIA TPyOOIPOBOI TeTUIOBOM cetu. [lox morpedburenem

IMOHUMAETCI aOOHEHTCKUM BBOJ B 31aHHC.

YcinoBHOe 0003HaueHHE TOTPEOUTENss B 3aBHCHUMOCTH OT peXHMa pabOThI

MPE/ICTABIICHO HAa PUCYHKE HIKE.

17



. BEMOYEH
. OTHENKYEeH

Pucynok 3.7 YciaoBHoe n3odpaxkeHue norpeduTes

[ToTpeOuTenb TEMIOBOM PHEPrHUM XapaKTEPU3YETCS PAcUETHBIMU Harpy3kaMu Ha
CUCTEMY OTOIUICHHs, CUCTEMY BEHTWIALMU M CHUCTEMY TIOpSYEro BOJOCHAOKEHHS U
pacyeTHbIMU TEMIIEpaTypaMu Ha BXOJE, BBIXOJI€ OTPEOUTENS, U PACUETHOM TEMIIepaTypoi

BHYTPEHHETO BO3/1yXa.

B ogHOnMMHEeHOM TpeIcTaBICHUN OTPEOUTENh — 3TO Y3JI0BOM AJIEMEHT, KOTOPbIi

MOJKET OBITH CBSI3aH TOJBKO C OOHHM Yy4aCTKOM.

BHyTpeHHSST KOIUPOBKA MOTPEOUTENs] CYIIECTBEHHO 3aBUCUT OT €ro CXEMbI
MPUCOEANHEHUSI K TEIuioBoM ceTh. CXeMbl MOTyT OBITH 3JIEBaTOPHBIE, C HACOCHBIM
CMEIICHHEM, C HE3aBUCUMBIM IMPUCOEIUHEHUEM, C OTKPBITBIM HWJIM 3aKpPBITBIM OTOOpPOM
Boael Ha I'BC, c perynaropamu temmeparypbl, OTOIUIEHMs, pacxojaa u T.n. Ha maHHbIi

MOMCHT B PAaCIIOPsAKCHHUU I10JIb30BATCIIA 31 cxema IMPUCOCINHCHUSA HOTp@6PITCJ'ICI>i.

Ecnu B 37aHMM HECKOJIBKO Y3JIOB BBOJA, TO OOBEKTOM «IOTPEOUTENHY» MOMKHO
onucaTh Kbl BBOJA. B TOXe Bpems Kak OJUH MOTPEOUTENh MOXKHO ONMHUCATh IEIBINA
KBapTaJj WX 3aBOJI, 3aaB JJIsi TAKOTO MOTPEOUTEINsE 000OIIECHHBIE TEIUIOBBIC HATPY3KH.

O0600111eHHBIN TOTPEOUTEINH

Obobwennvii  nompebumenb — CHUMBOJBHBIH  OOBEKT  TEIUIOBOM  CETH,
XapaKTePU3YIOIMUNUCS  MOTPEOIIEMBIM  PACXOJOM  CETeBOW BOJBI WM  3aJaHHBIM
CONPOTUBJICHHEM. TakuM MOTpeOHUTEIeM MOXXHO MOJACITUPOBaTh, HAmpuUMep, OOIIyIo

Harpy3Ky KBapraia.

VYcnoBHoe 0003HaueHHE OOOOIIEHHOTO MOTPEOUTENss B 3aBUCUMOCTH OT pexuMa

paloTHI MPEACTAaBICHO HAa PUCYHKE HUXKE.

BKITHOYeH
OTKNHO4YeH

Pucynok 3.8 H3o00pa:keHue 00001eHHOT0 MOTPeOUTE IS
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Takoil 0O0BEKT yHOOHO HCIONB30BaTh, KOIJA@ BO3HHUKAET HEOOXOIUMOCTD
paccuMTarh T'MAPABIUKY ceTH 0e3 MHPOpMalUHd O TEIUIOBBIX HArpy3Kax M KOHKPETHBIX
CXeMax IPUCOECIUHEHMs MOTpeduTeneil Kk TemnoBodl ceru. Hanpumep, npu pacuere
MarucTpagbHBIX ceTell nH(OPMAIMU O KBAPTATBHBIX CETAX MOXKET HE OBITh, a IS OLEHKU
[OTEepb HAloOpa B MAarucTpalsX JOCTaTOYHO 3aJaTh OOOOIIEHHBIE pacxolbl B TOYKax

MPUCOCANHCHUS KBAPTAJIOB K MaFI/ICTpaJIBHOfl CCTU.

B onHonuHelHOM uW300pakeHMHM He Tpedyercs MNOJKIYaTh O000OIIEHHbBIN
NOTpeOUTENIb Ha OTJCIBPHOM OTBOJSIIEM YYacTKe, Kak B clydae mpoctoro norpedurens. To
€CTh B JTOT y3€Jl MOXXET BXOAUTh W/WIM BBIXOAUTH JI000€ KOJIMYECTBO YYACTKOB. IDTO

IIO3BOJIACT 6BICTpO 151 y,Z[06H0, C MUHUMAaJIBHBIM KOJIMYCCTBOM HMCXOJHBIX JaHHBIX.

|
S > ——o

HMCTOMHMK 06 0GLWEeHHbIe NOTpesUTENH

Pucynok 3.9 BapuaHTbl BK/IIOYeHHE 00001IEHHBIX NOTPeduTe e

3aaBIIKKa

3a06usicka — 3TO CUMBOJIBHBIM OOBEKT TEIIJIOBOM CETH, SIBISIOIIUICS OTCEKAIOIAM
YCTPOMCTBOM. 3aJBMKKa KpOME JABYX PEXKHMOB pabOThl (OTKpHITA, 3aKpbhITa), MOXKET
HAXOJUTHCS B POMEKYTOUYHOM COCTOSTHUH, KOTOPOE OTPEIEISIETCS] CTETICHBIO €€ 3aKPBITHSIL.

HpOMe)Ky'TO‘IHOG COCTOSHHC 3aIBUKKH JOJIZKHO OIIPCACIIATCA IIPpU eé PCKUMC paGOTBI.

’ : l OTKPBITA

N 3aKpbITa

PucyHnok 3.10 Ycii0BHOE M300pakeHHe 3a1BUKKH

VYcnoBHOe 0003HaUYE€HUE 3aMOPHO-PETYIUPYIOIIETO YCTPOMCTBA B 3aBUCUMOCTH OT

pexuMa paboThI:

3anBMKKa B OJHOJIMHEHHOM W300paKEHUHW TPEACTABISETCS OIHUM Y3JIOM, HO BO
BHYTPEHHEM MPEACTABICHUHM B 3aBUCUMOCTH OT 3a/laHHBIX MapaMeTpPOB B CEMAHTUYECKOU
0a3e JaHHBIX, MOXET ObITb YyCTaHOBJIEHa Ha o0oux TpybompoBogax puc 3.10.

«OnHONMMHEWHOE U BHYTPEHHE MPECTABICHUE 3aABUKKI.
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Pucynok 3.11 OgHosiuHeiiHOe U BHYTPEHHE NpecTaBJIeHNe 32 IBHKKH

[Tepembruka

Ilepembiuka — 3TO CUMBOJIbHBIN OOBEKT TEMIIOBOM CETH, MOJACTUPYIOIMINA y4acTOK

MEXTy TIOJIAlOIIUM U 00paTHBIM TPYOOIIPOBOIAMH.

VYcnoBHoe 0003HaUeHHE IICPCMBIYKHM B 3aBUCHUMOCTH OT PCKHMaA pa60TI>I

MMpeACTaBJIICHO Ha PUCYHKC HUIKC.

OTKEPEITA

3dKpPblTa

Pucynok 3.12 YcinoBHoe npeacrasiieHue NepeMbIYKH

Ilepempruka MO3BOJSAET CMOAEIMPOBATH YYACTOK, COCAMHSIOIIMN MOMAIOIIUN U

oOpatHbIii TpyOOmpoBOAbl. B 3TOT y3em MOXET BXOIWTh W/WIM BBIXOAWUTH JI000E

— =%

Tak kak repeMbldka B OJHOJIUHEHMHOM M300paKEHUM TMPECTaBICHA y3JI0M, TO JJIs

KOJIMYCCTBO Y4YaCTKOB.

Pucynok 3.13 Ilepembruka

MOJICTTUPOBAHUST COCJAMHECHHUS MEXKAY TMOJAIOIMUM TpPyOOIPOBOJOM OJHOTO ydYacTKa u
oOpaTHBIM  TpPyOONpPOBOJIOM JAPYroro yd4acTka OJHOTO 3JEMEHTa  «IEePEMBIUKa
HegocTaTouHo. [ToHamoOsTCs emie ABa yd4acTka: OJIMH TOJIBKO MOJAIOIINA, IPYTOH - TOJIBKO

0OpaTHBIN.
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Pucynok 3.14 Coennnenune Mexay NMoAAKIMM TPYOONPOBOAOM OJHOI0 Y4ACTKA U 00PATHBIM

TPYOONIPOBOAOM JAPYroro y4acTka

HacocHas cranims

Hacocnaa cmanyus — cUMBOJIBHBIN OOBEKT TEIUIOBOW CETH, XapaKTEPU3YIOLIUICS

3a/IaHHBIM HAIOPOM WJIM HAIIOPHO-PACXOHOM XapaKTEPUCTUKON yCTAaHOBJIEHHOIO Hacoca.

HacocHast ctaHIus B OTHOJIMHEHHOM M300paXCHHUH MPEACTABIISCTCS OJHUM Y3JIOM.
B 3aBHCHMOCTH OT TaOJIMYHBIX MAPAMETPOB ATOT'O y3JIa HACOC MOXKET OBITh YCTAHOBJICH HA
MOJIAFOIIEM WIIK 00paTHOM TpyOOompoBoe, JINO0 HA 000UX TPYOOIPOBOIAX OJHOBPEMEHHO.
Jlns 3amaHus HAMpaBJICHUS JCHCTBUSA Hacoca B OTOT y3el TOJBKO OJHH YYacTOK

00s3aTeNBLHO JOJKCH BXOAUTH U TOJIBKO OJJMH YYaCTOK OOJI’KCH BBIXOAUTD.

Ot S e i)

e e e et )

Pucynok 3.15HacocHasi cranumst

Hacoc MoxHO MOJenupoBaTh ABYMs CIIOCOOaMHM: MO0 KaK HIealbHOE YCTPONUCTBO,
KOTOPO€ H3MEHSAET [aBjiCHHE B TPyOOMpoBOJAE HA 3aJaHHYIO BEIWYHHY, JHOO Kak
YCTPONCTBO, paboTaoliee ¢ Y4YEeTOM pealbHOW HAMOPHO-PACXOAHON XapaKTEPUCTUKH

KOHKPCTHOI'O HACOCa.

B mepBoM ciydae mpocTo 3aj1aeTcs 3HaUCHHE Harmopa Hacoca Ha MOJAIOIIeM W/Wn
obpatHOM TpyOompoBonae. Ecnu 3HadeHne Hamopa Ha OJHOM W3 TPYOONPOBOJOB PABHO
HYJIO, TO HAcOoC Ha OJTOM TpyOONmpoBOJEe OTCYyTCTBYeT. Ecnum 3HadeHwe Hamopa
OTPHLIATENIFHO, TO 3TO O3HAYaeT, YTO HACOC pabOoTaeT HABCTpEdy BXOJAIIEMY B HETO

YYacCTKYy.
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Pucynok 3.16 IIbe3omeTpuyeckue rpadpuxmn

Ha pucynke 3.16 BumHO, Kak pa3IWYHBIC HANPABICHHUS yYaCTKOB, BXOISIIIUX WU
BBIXOAIIMX M3 HAacOCa B COYETAHUM C PA3HBIMU 3HAKAMU HAIlopa, BJIMAKOT Ha pe3yJIbTar

pacueTa, 0OTOOpaKEHHBIN Ha THe30METPHUUECKUX Trpadukax.

KOI‘I[a 3a1aCTCA TOJIbKO 3HAYCHHC HAIlOpa Ha HACOCC, OHO OCTACTCA HCU3MCHHbLIM

HC 3aBUCHMO OT IIPOXOIAAIICTO 4YC€PE3 HACOC pacxoaa.

Ecau moaenupoBath paboTy Hacoca ¢ yuetom ero QH xapakTepucTukH, TO CIeAyeT

3aJ]aTh Pacxo/ibl U HANOPHl Ha rpaHuLaX paboydeit 30HbI Hacoca.

Hmas |
Hmin “\
\\.
Gmin s

Pucynok 3.17 HanopHo-pacxoaHasi XapaKTepUCTHKA HACOCA

[To 3amaHHBIM JBYM TOYKAaM OIpeHeNseTcs mapadojia ¢ MaKCHMyMOM Ha OCH
JaBJICHUH, TI0 KOTOpOW pacueT M OyAeT ONpenelsaTh Halmop Hacoca B 3aBUCHMOCTH OT
pacxoma. Crnemyer OTMETUTh, YTO XapaKTepUCTHKA, 3afaBaeMasl TaKUM OOpa3oM, MOXKET
OTIIMYATHCS OT peabHONW XapaKTepUCTHKM HAacoca, HO B Mpenenax paboueld obiactu obe
XapaKTEPUCTUKU TPAKTUYECKH COBNANAIOT. J[Is OMUCaHWsl HECKOJNBKUX NapauleIbHO
paboTaOmMX HACOCOB JIOCTATOYHO 3aJaTh MX KOJWYECTBO, W  pe3yJIbTUPYIOLIas

XapakTepucTuka OyJeT onpe/eneHa Ipy pacyeTe aBTOMaTHICCKH.
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Tak kak Harmopsl Ha rpaHuliax pabodeil obiacTu Hacoca 6epyTcs U3 CIIPaBOYHUKA U
BCEI/1a MOJIOXKUTENbHBI, TO HAIpPaBJICHUE JACUCTBHUS TAKOrO0 Hacoca OyJeT OmpenessiThes

TOJIBKO HAIIPpaBJICHUEM BXOJAIICTO B Y3€J1 YHYAaCTKaA.

Hpoccenupyromue ycTporucTBa

Hpoccenupytonme ycTpocTBa B OJHOJIMHEHMHOM MPEACTABICHUU SBIISIFOTCS
y3JlaMH, HO BO BHYTPEHHEH KOJAMPOBKE — 3TO JIOMOJHUTENIbHBIE YUYAaCTKU C MOCTOSHHBIM
WIM TEPEMEHHBIM CONpPOTUBIEHUEM. B npoccenupyromuidi y3en 00s3aTelnbHO JI0JKEH

BXOJUTH TOJIBKO OJJMH Y49aCTOK, U TOJIBKO OJIMH Y4YaCTOK M3 y3Jia JOJIZKCH BBIXOIHUTh.

Ha nogawwem npySonpoboge Sreg

El_mhﬂl?”“ﬂ
e

Ha oSpamdos mpyScnpofoge

= ) = O
s m Ch
P P T ™ e . ﬂ
Sreqg

Pucynok 3.18 /[pocceupyrommue ycTpoicTBa

JpoccenbHas mraiiba

Jpoccenvnas waiiba — 3T0 CAMBOIBHBIA O0BEKT TETIOBON CETH, XapaKTePH3yEMBbIii
(UKCUPOBAHHBIM CONPOTHUBIIEHUEM, 3aBUCSIIMM OT AUaMeTpa maiosl. JIpoccenbHas maiida
UMEEeT JIBa pekuMa paboThl: BBIYHCIsAEMas M yCTaHaBIMBaeMas. Y CTaHaBIMBaeMas Inaiida
— 3TO HEPETYJINPYEMOE CONPOTUBIICHHUE, TO BEIMUYMHA FaCUMOr0 Iaii0oi Haropa 3aBUCUT

OT KBaJlpara, MpOXOoAALIero uepes3 maidy pacxoaa.
Briywcnaeman waiba
[ | YeTaHaBnueaeman wWaiba

Pucynok 3.19 Ycii0BHOe npeacTaB/IeHHE MIAHObI

Ha pucynke BHOHO, Kak MEHSIOTCA IOTEpU Ha Iaiide, YCTaHOBJIEHHOW Ha

Imogaromem pr6onp0130z[e, IIpH YBCIIMYCHUU pacxXoJga 4€peC3 HCC B [IBa pa3a.
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Pucynok 3.20 XapakTepucTuku poccebHbIX A0

Perynsarop naBnenuns

Pecynamop oOaenenuss - yCTpOHCTBO C TMEPEMEHHBIM COINPOTHUBICHUEM, KOTOPOE
NO3BOJISIET TOJAJIEPKUBATh 3aJaHHOE [ABJIEHUE B TPyOOIPOBOJE B ONPEAECICHHOM
Uana3oHe M3MEHEHHUs pacxoja. PerynsTop AaBieHHs MOXET YCTaHABIMBATHCS Kak Ha

MOJIAI0IIEM, TaK U Ha OOpPaTHOM TpyOOIPOBO/IE.
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Pucynok 3.21 Peryasitop naBiieHust

Ha pucynke 3.21 moka3zaHo, YyTO MpH YBEJIMYEHUH B JBa pasza pacxoja dyepes
PETYNATOp, YCTAaHOBICHHBI B 0OpaTHOM TPyOOMpPOBOJE, NAaBICHUE B PETYIUPYEMOM y3Je

OCTAacTCA IIOCTOAHHBIM.

BennunHa CONPOTHBIICHUS PETYIATOPA MOXKET HM3MEHATHCA B IMpEAeiax oOT
OECKOHEYHOCTH /10 COMPOTHUBJICHHS MOJHOCTBIO OTKPBITOTO perynsropa. Ecnu ycrnoBus
paboThI CETH 3aCTaBISIOT PETYJIISITOP MOJHOCTHIO OTKPBITHCS, TO OH HAYMHAET paboTaTh Kak

HEPETYJIUPYEMBIN JPOCCETUPYIOLINNA Y3€l.
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PerynslTop paciojaracMoro Haropa

Pecynamop pacnonazaemoco nanopa — 3T0 CUMBOJBHBIM OOBEKT TEIIOBOM CETH,

MO/AICPKUBAIOIITUI 3a/IaHHBIN pacIoyiaraeMblid HAarop mocie ceosl.

PaGora perymsaropa pacrojaraeMoro Hamopa aHajJorm4Ha padoTe peryssiropa
JIABJICHUS, TOJIBKO B ATOM CIlydae PEryJsiTop CTapaeTcs NEpKaTh IMOCTOSHHOW 3aJaHHYIO

BEJIMYMHY pacIojaraeMoro Hamopa.

E perynaTop pacnonaraeMoro Hanopa Ha nogatowiem TpyGonpoeoge

E pPerynaTop pacnonaraemoro Hanopa Ha oGpatHom TpyGonpoBoge

Pucynok 3.22 YciaoBHOe npeacTaBjieHne peryJsiTopoB HANOPa

Perynsarop pacxona

Pezynsamop pacxooa — 310 cUMBOJIbHBIN OOBEKT TEIIOBOM CETH, MOACPHKUBAIOLINN

3aJaHHBIM II0JIB30BATCJICM PACXOd TCINIOHOCUTCIIA.

Perynsitop MOXXHO yCTaHaBIMBaTh Kak Ha TMOAAIONIEM, TaKk W Ha OOpaTHOM
TpyOonpoBone. K pabore perymaropa pacxoga MOXXHO OTHECTH BCE CKa3aHHOE IIpO

PEryJIATOPBI JaBICHUS.

ﬁ perynaTop pacxoda Ha nogatollem Tpybonposoae

ﬁ perynaTtop pacxoaa Ha o6paTHoM TpyGonposoae

Pucynok 3.23 YcJi0BHOe npe/cTaAB/IEHHE PEryJISiTOPOB pacxoaa

B cymectByronmx 0azax manHbix «ZULU» mpemycmaTpuBaioTcs CTaHIapTHBIC

XapaKTCPUCTUKHU IO NPUBCACHHBIM BBIIIC THUIIAM 00BEKTOB CUCTEMBI TEIIOCHAOKEHHUS.

CocTtaB uHpOpMAIIUU MO KaXJAOMY THUITy OOBEKTOB HOCHT KaK HMH(OpPMATHBHBIM
XapakTep (HampuMmep: JUisi UCTOYHUKOB - HAaWMEHOBAaHUE MPEANpPUATHS, HAUMEHOBAHHE
UCTOYHUKA, JJIs IOTpeduTenel - aapec y3ia BBOJa, HAUMEHOBAHME y3J1a BBOJA U T.1I.), TaK
¥ HEOOXOMUMBIH JIs1 PYHKIIMOHUPOBAHUS PACUETHOM MOJIEH (HAmpUMep: JJIsl UCTOYHUKOB
- reojie3nveckasl OTMETKa, pacyeTHasi TeMIepaTypa B MOJAIOLIEM TPyOOIpoOBOie, pacueTHas

Temmneparypa XonoaHoil Bonbl). IlomHora 3amomHenusi 0a3pl NaHHBIX 1O MapaMeTpam
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3aBUCHUT OT HAJIWYHA UCXOAHLIX JAaHHBIX, IIPCAOCTABJICHHBIX 3aKa3uynuKkoM U OIIPOIICHHBIMHA

Cy6’B€KTaMI/I CHCTEMBI TEIIOCHA0KEHUS HACSJICHHOT' O ITYHKTA.

[Ipu >xenanuu MoJIb30BaTENsl, B CYIIECTBYIONIME 0a3bl JAaHHBIX MO OOBEKTaM CETH

MOXHO Z[O6aBI/ITB JOITOJIHUTCIIBHBIC I1OJIA.

3.3 IMacmopTu3amusi ¥ ONHCAHME PACYETHBIX €IHMHULl TEPPUTOPUATBLHOIO
AeJIeHHs, BKJIIOYasi aAMUHUCTPATHBHOE
ONEeKTPOHHAsT MOJIEIb IO3BOJISIET HArJsJHO HA TOIIOOCHOBE CEJICKOI'O MOCEIEHUS
pa3TpaHWYUTh W MACHOPTU3UPOBATh EOUHULBI TEPPUTOPUATBHOTO JeleHUs. Takumu
IpaHUIIAMU TEPPUTOPUATBHOTO JEIEHUS MOTYT SIBJISThCS:
e KaJacTPOBBIE KBAPTAJIbI,
® TEIUIOCETEBBIC PAlOHBI;
® I[UIAHUPOBOYHBIC PAWOHBIL;

® AJIMMHUCTPATUBHBIE PANOHBI.

Certka palilOHUpPOBaHUs, HAHECEHHAS B 3JIEKTPOHHON MOJIEIH, MTO3BOJIECT PUBS3AThH
0a3y JaHHBIX, COCTOSIIIYIO U3 CBEACHHI, BXOASIINX B MACTIOPT €IUHULIBI TEPPUTOPHUATBHOTO
JeJeHus, K IUIONIQAHOMY OOBEKTYy, OINpEesIoneMy TpPaHHUIbl OSTOH  eJUHUIIBL.

['paduuecku, aAMUHUCTPATUBHOE JIETICHUE MPOUIUTIOCTPUPOBAHO Ha pUCyHKe 3.24.
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3.4 T'mapaBiauyeckuii  pacueT  TeIUIOBBIX  ceTeill  Jil00oil  cTenmeHu
3aKO0JILIIOBAHHOCTH, B TOM 4MCJe THAPABJIUYECKHIi pacyeT MpPU COBMECTHOI padoTe
HECKOJIbKHX HCTOYHMKOB TENJIOBOI YHEPIruy HA eUHYI0 TENJIOBYIO CeTh

TerutoruapaBiIMdeckuii pacyeT MporpaMMHO-pacueTHoro komruiekca ZuluThermo
BKJTIOYAET B ce0sl OJTHBIA HA0Op (DYyHKIIMOHAIBHBIX KOMIIOHEHTOB U COOTBETCTBYIOIINE UM
WH(OPMAIIMOHHBIE CTPYKTYPBI 0a3bI TAHHBIX, HEOOXOIUMBIX ISl THIPABIMYECKOTO pacyera
Y MOJICJTUPOBAHUS TEIIOBBIX CETEH.

Pa3mepHOCTh paccuMTHIBAEMBIX TEIUIOBBIX CETEH, CTENEHb X 3aKOJIbIOBAHHOCTH, a
TaK)Ke KOJIMYECTBO TEIUIOMCTOYHUKOB, PaOOTAIONINX HA OOIIYIO CETh - HE OTPAHUYCHBI.

[Tocne co3gaHuMs pacyeTHOW MAaTeMaTHYeCKOH MOAeNd ceTd W (HOpPMUPOBAHUS
MACIOPTU3AINH KaXKI0OTO 00BEKTA CeTH, B MOYIUBIICHCS JIEKTPOHHONW MOJEIN MTOCEIICHUS
MOTYT BBITIONHSITHCS PA3IMYHbIC TEIIOTHAPABIMYECKUE PACUETHI.

Pacuer cucreM TeTUIOCHAOXKEHUS MOXKET TPOU3BOJIUTHCA C YYETOM YTEUYEK W3
TEIJIOBOW CETH M CUCTEM TEILIONMOTPEOICHHS, a TAK)KE TEIUIOBBIX MOTEPh B TPYyOOIIPOBOIaX
TEIJIOBOM ceTH. PacueT TemnoBbIX MOTeph BeAETCA MO0 MO HOPMATHUBHBIM MOTEPSM, JTUOO
10 (PaKTUIECKOMY COCTOSTHUIO H3OJISIINH.

PesynbraThl pacueToB MoOryT ObITH SKcmopTHpoBanbl B MS Excel, nHarmsano
MPEJICTABIICHBl C TIOMOIIBI0 TEMAaTUYECKOH PACKPACKH U IMHbE30METPUUYECKUX TPadUKOB.
KapTtorpadudeckuii Mmarepuan U cxema TEIJIOBBIX CeTeld MOXKET ObITh O(OpMIICHA B BHUJIC

JOKYMCHTA C UCITIOJIb30BAHUCM MAKECTa IICYATU

B mnacrosimee Bpems B coctaB pacuyetoB I[IPK Zulu Thermo Bxoaut 6 Tumos

TUIPABINYECKOrO pacyeTa:

® HAJIAJOYHBIA pacyer;

® [IOBEPOYHBIN PaCUET;

® KOHCTPYKTOPCKHUH pacuer;

® pacuer TeMIepaTypHOro rpauka;
® pacyeT HaJeKHOCTH;

® pacyeT HOPMAaTUBHBIX ITOTEPH TEILJIA YEPE3 UZOIISLUIO.
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3.5 MoaeanpoBaHue BceX BH/AOB IMepPeKJIOYEHUH, OCYIIECTB/sIEMbIX B
TEIJIOBBIX CeTSAX, B TOM YMHCJe IMePeKJIOYeHHl TeIJIOBBIX HArpPy30K MEXIy
HCTOYHUKAMM TENJIOBOW JHEPIUH

[Iporpammuoe  ob6ecmeuenue  [IPK  ZuluThermo  mo3Bossser  mpoBOIUTH
MOJEJIIMPOBAHUE BCEX BUAOB IEPEKIIOUYECHHUI B «TUAPAaBIMYECKONM Moaenn» cetu. CyTb
3aKJII0YAETCd B ABTOMATHYECKOM OTCIEKUBAHUM TPOrPAMMOM COCTOSIHUS 3arllOpHO-
peryiupytomeid 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
MI0JI30BATENb BUAUT TOT TUAPABIMYECKUN PEKHUM, KOTOPBIA COOTBETCTBYET TEKYyLIEMY
COCTOSIHUIO BCEl COBOKYITHOCTH 3alIOPHO-PETYJIUPYIOIIEH apMaTypbl U HACOCHBIX arperaToB
Ha CXEMe TEIJIOBOM CETH.

[TepexmtoueHus: MOTYT OBITh KaK OJWHOYHBIMHU, TaK W TPYIIIOBBIMH, IS JII0OOM
BbIOpAHHOM (IOMEYEHHON) COBOKYITHOCTH MEPEKIII0YAEMBbIX AJIEMEHTOB.

JIns HAaCOCHBIX arperatoB M UX TPyNH B MOJEIU JOCTYNHBI HECKOJbKO BHUOB
MEPEKIIFOUCHU !

® BKJIIOYECHUE/BBIKIIIOUCHUE;
® J[POCCEIMPOBAHUE;
® U3MEHEHHE YacTOThI BpallleHUs TPUBOJIA.

3aIBIKKH THIIA «JPOCCENbY, TOMUMO JIBYX KPalHUX COCTOSHUM (OTKPBITA/3aKpbhITA),
MOTYT UMETh MPOMEKYTOUYHOE COCTOSIHUE «IIPHKaTay, OMpeesiieMoe B JIM00 B MPOIEHTaX
OTKpPBITUSl KJIalaHa, Ju00 B uucie 000poToB mToka. IIpu 3TOM coCTOSIHMM 3aJBHXKKa
MOJEIHMPYETCS CBOMM THUAPABIMYECKAM COMPOTUBICHUEM, PACCUMTAHHBIM MO MACIIOPTHOU
XapaKTEepUCTUKE KJIalaHa.

[Ipu n1r060M TMEpEeKITIOUeHUH 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 moTpebuTenei mepekIroueHuEM SBISETCS JIF000e U3 CIeNYIONNX JeHCTBU:

®  BKJIIOYEHHE/OTKIIOUYEHUE OJJHOTO WIIM HECKOIBKUX BUIOB TEIJIOBON HArpy3KH;

L4 OI'PaHUYCHHC OJHOI'O MJIN HCCKOJIBKUX BHUI0OB TEILIOBOM Harpy3KH;
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e  U3MEHEHHE TeMIepaTypHOro rpaduka MIM  YJENbHBIX  PacxolloB
TEIJIOHOCUTEIS 110 BUAAM TEIJIOBOM HAarpy3KHu.

[IpenycMoTpeHa resepanys CelMagbHbBIX OTYETOB 00 OTKJIIOUEHHBIX/BKIOYEHHBIX
a0OHEHTaxX M y4YacTKaxX TEIJIOBOM CETH, COCTOSHHE KOTOPBIX M3MEHWJIOCh B PE3yJbTaTe
MOCJIETHETO MPOU3BEIECHHOI0 €AMHUYHOTO WJIA TPYIIIOBOrO MEPEKIIOYEHUsl. JTU OTYETHI
MOTYT coJepkaTh J0Oyt0 uHpopManuio o0 3TUX 00BEKTax, coaepxkailyocs B 0ase
JTAaHHBIX.

Pexum ruapaBaudeckoro MoAeIMpOBaHMs TO3BOJISET OMEPATUBHO MOJIYYaTh OTBETHI
Ha Bompockl Tuna «Yro Oyzaer, ecnu...?» DTO JaeT BO3MOXKHOCTh M30€KaTh OIMMOOYHBIX
NeMCTBUI IPU PEryJIUPOBAHUH PEXXKUMA U MEPEKITIOUYEHUAX Ha PeaJIbHON TEIJIOBOM CETH.

[loacucrema TUIpaBIMYECKUX PACUETOB IO3BOJSET MOJAEIMPOBATH MPOU3BOJIBHBIE
peXUMBI, B TOM 4YHCII€ aBapuiiHble M MepCleKTUBHbIE. ['HapaBInuyeckoe MOJEIMPOBAHUE
IPEAIONAracT BHECEHHE B MOJENIb KaKMX-TO W3MEHEHHMH 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 MOJeTMpOBaHus CO3/1aBaTh U aAMUHUCTPUPOBAThH CIEIHAIbHBIE
«MOjIeTIbHBIEY» 0a3bl — HAOOPHI JTAaHHBIX, KIOHHUPYEMBIX M3 OCHOBHOW (KOHTPOJBHOW) Oa3bl
JAHHBIX OMUCAHUS TEIJIOBOM CETH, Ha KOTOPBIX MpeaycMaTpUBAaeTCsl IPOU3BEACHHE JIFOOBIX
MaHUITYJSIIMNA 0€3 pUCKa MCKA3UTh UJIM TOBPEAUTH KOHTPOJIbHYIO 0a3y. JlaHHBIN MeXxaHU3M
Tak)ke 00ecreurnBaeT BO3MOKHOCTh OCYLIECTBICHHSI CPABHUTEILHOTO aHaIN3a Pa3uvHbIX
PEXKUMOB PabOTHI TEIIOBOM CETH, pPEaln30BaHHBIX B MOJAENBHBIX 0a3ax, Mexay coboii. B
YaCTHOCTH, HAIJISIIHBIM ~ AHAJIUTUYECKUM HWHCTPYMEHTOM  SIBJIIETCS CpPAaBHUTEIbHBIN
NbE30METPUUECKUN TIpaduK, Ha KOTOPOM NPUBOAATCS W3MEHEHUS TI'MJIPaBINYECKOrO

peXUMa, IPOU3OLICAIINE B PE3YJIbTATE TEX WM UHBIX MAHUITYJISLIAMN.

AkTyanu3anus cxembl TeriocHaOkenuss Ha 2023 rog B cocTtaBe DIIEKTPOHHOM
MOJIEJIN CXEMBbI TerIocHa0X)eHus T.MypMaHCKa COAEPKUT B TOM YHCIE OTACIbHBINA CIIOU, B
KOTOPOM  peaju30BaHbl BEPOATHBIC CICHAPUM Ppa3BUTUS aBapuii B  CHUCTEMax
TEIJIOCHA0KEHHS ¢ MOJICIIUPOBAHUEM THUIPABINYECKUX PEKUMOB pabOTHl TAKUX CHCTEM, B
TOM YHCJIC TIPU OTKAa3€ AJIEMEHTOB TEIUIOBBIX CETEH M MPU aBAPUUHBIX PEKUMAX PabOThI

CHUCTCM TeHJIOCHa6)KCHI/IH, CBA3aHHBIX C ITPCKPAIICHUCM I10Ja91 TEILIOBOM OHCPI'UH.
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3.6  Pacuer 0aj1aHCOB TeNJIOBOIi JHEPIrMHU MO UCTOYHUKAM TENJIOBOH HePrumn

U 110 TEPPUTOPUATBHOMY NPU3HAKY

B pe3ynbrare pacueToB OanaHCOB TEMJIOBOM HSHEPrMM IO MCTOYHHKAM M IIO
TEPPUTOPHATLHOMY Tpu3HaKy, BbimonHsAeMbix B [IPK ZuluThermo, ycranaBnuBaetcs
HOTPeOHOCTh B TEIJIOBOM 3HEPIUU CYIIECTBYIOIIMX U IEPCHEKTUBHBIX MOTpeOUTENEH B
KaXJIOM CyOBEKT€ OKpyra, C LI€Jbl0 YCTAaHOBJIEHHUS OJM IIOJIE3HOTO OTIyCKa TEIJIOBOIi

9HCPIUun B CCTh U 3HAUYCHHUH IMOTCPb SHCPIUN.

Pe3ynbTaThl BBITIOIHEHHBIX PAacueTOB MOKHO 3KcnopTupoBath B MS Excel.

3.7 Pacuer moTepb TeIJIOBOIl JHEPruM 4epe3 M3OJALUI0 H € YTeUYKaMH
TeNJIOHOCUTEIs

[{enpro gaHHOTO pacdera SIBISETCS ONPEIAEICHUE HOPMATUBHBIX TEIUIOBBIX INOTEPH
yepe3 U30JLUI0 TPyOOnpoBoi0B. TeIoBble MOTEPU ONPEENSAIOTCS CYMMApHO 3a IO €
pa36uBKoif M0 Mecsiam. [IpocMOTpeTs pe3yabTaThl pacdeTa MOKHO KaK CYMMapHO IO BCEH
TEIJIOBOM CETH, TaK WU IO KAXKJIOMY OTHAEJIbHO B3TOMY MCTOYHHKY TEIUIOBOW JHEPIUU U
KaxaoMy HeHTpanbHoMy TemoBoMy MyHKTY (LITII). Pacdyer mokeT OBITH BBINOJIHEH C
Y4€TOM HOMPABOYHBIX KOIPPUIIUEHTOB HA HOPMBI TETUIOBBIX MOTEPb.

[IpocMmoOTpeTh pe3ynbpTaThl pacyeTa MOYKHO KaKk CyMMAapHO IIO BCEH TEIUIOBOM CETH,
TaK ¥ N0 KaXIOMY OTIEIBbHO B35TOMY WMCTOYHHMKY TEIUIOBOW DJHEPIMM M KaXKIOMY
neHTtpanbHoMy TemioBoMy nyHkTy (LITII), a Takke mno pa3iauuHbIM BjaJeNblaM
(GamaHcoaepkaTeNisiM) Y4aCTKOB TETJIOBOM CETH.

B03MO0OXHO KOMPOBaHKWE MCXOJHBIX AAHHBIX OT OAHOTrO uctouHuka win L[TII cpazy
BceM oObekTaM, otaenbHo uctoyHukam, L[TII mo xonrypy oromnenust wiau ['BC. Taxoke
pe3ynbTaThl BHIITOJIHEHHBIX PacYeTOB MOKHO MTOCMOTPETh AKcnopTupoBaTh B MS Excel. Ha
pucyHke 3.24 npuBeEeHbI Pe3yJIbTaThl pacyeTa NOTEPh TEIIOBOM SHEPTUU YEPE3 U30JISALUI0

N C YTCUKAMH TCIIJIOHOCUTCIIA.
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Pacuer HOPMATHEHBIX TENNOBRX NOTEPE n

3. Tennosas ceTe Mpa®ur Cpeareronossie Pacuer norepe Carpase
= KomensHan Mt 1 The -26.0 Teo 950 Tus 95 Trpgr (20 s =
p-utn-3 Tnoa /1500  Tee (200 Troa 620 Trogs [100 = ==
I.ul;g ? e Togp 700 Tosp 49.0 (®) Cyrmapeie no noaceTw
- ofip ofip .
LUt -1 80 (0 No aaHkory ysny
LT -2 4] NMonpasouHest Kos EUUMEHT Ha HOPHE TENAGESIX NOTEDD Bnanenbucs
= UTN - 2(M8c)
EA Pucckue saronosku & oruete [Bee pnageneue) w
M. MNpo.. The |Trp |Troa [Top | Txe | Qnoa lMkan| Gotp lkan| Gyt_noa T |QyT_nea ...| GyT_obip 7 | Qyr_obp ...| Gy7_net 7 | QyT_neT ...
0 744 78 00 026 542 50 967 415 186.2 18.2 192.0 9.4 3208 187
nao 78 00 €00 00 50 0O 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0O 672 78 00 1026 542 00 874 374 168.2 173 1734 94 2897 208
nao 78 00 &00 00 00 OO 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mapr O 744 3% 00 521 505 00 880 w7y 1877 173 1924 9.7 3208 16.3
nao -35 00 &00 00 OO0 OO 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Aopene O 720 31 00 728 435 00 694 298 1839 134 186.7 81 3104 15.8
nao 31 00 e00 00 OO0 OO 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 01 10 0.0 3208 16.3
N 740 58 00 600 00 OO0 666 158 150.4 114 1937 0.0 ) 0.0
Wore ] 150 00 379 292 00 00 L] 0.0 0.0 0.0 0.0 304 15.8
n 720 150 00 &00 00 00 648 15.4 185.3 1.1 188.5 0.0 0.0 0.0
Wone ] 178 00 287 249 00 0O 0o 0.0 0.0 0.0 0.0 3208 16.3
N 744 178 00 600 00 OO0 &6S 158 1915 15 1847 0.0 00 0.0
baryer O O 160 00 347 278 00 00 00 0.0 0.0 0.0 0.0 3208 16.3
n 744 160 00 600 00 0O E6.9 155 191.5 11.5 1847 0.0 0.0 0.0
Centafipe O 700 105 00 505 346 00 454 212 181.0 9.1 1822 63 3104 15.8
n o 109 00 600 00 00 18 04 5.1 03 52 0.0 0.0 0.0
Oxtafpe O 744 49 0.0 678 415 00 E7.4 235 1906 1239 1931 8.0 3208 16.3
nao 4.9 00 €00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hosfpe O 720 03 00 823 470 00 772 331 1828 15.0 186.4 88 3104 15.8
nao £3 00 €00 00 00 0O 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dewatipe O 744 50 00 951 516 00 905 8.8 187.3 178 192.3 99 3208 16.3
nao 50 00 €00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Wroro: 8935 3zns 22327 1669 22764 697 37766 2007

Pucynok 3.25 Pe3yabTarThl pacyera norepb Telnja0BOi JHEPTUU Yepe3 U30JALMI0 U C YTeUKaMU

TENJIOHOCUTECJIA

3.8  Pacuer moka3zarteJieii Ha/Ie;KHOCTH TeIIOCHAOKEHU S

[lenpro pacuera sSBJISETCS OIEHKA CIIOCOOHOCTH JCHCTBYIOIIUX W IPOCKTHPYEMBIX
TEIJIOBBIX CETeW HaJEeKHO oOOecreynBaTh B TEUEHUE 3aJ]aHHOTO BpPEMEHU TpeOyembie
PEXKUMBI, TIApaMETPhl W KAYECTBO TEIUIOCHAOKCHUSI KaXKJOTO TIOTPEOUTENs, a TaKKe
000CHOBaHME HEOOXOTUMOCTH M TPOBEPKU S(PPEKTUBHOCTH peau3alud MEPONPUSITHIA,
MOBBIMIAONIUX HAJIEKHOCTh TEIIIOCHA0KECHMSI ITOTPEOUTENICH TETJIOBOM SHEPTUU.

OrneHka HaJEKHOCTH TEIUIOBBIX CETEH OCYIIECTBIISIETCS 1O Pe3yJibTaTaM CpaBHEHUS
pacUeTHBIX 3HAYEHUH TMOKa3aTened HaJe)KHOCTU C HOPMHPOBAHHBIMH 3HAUYCHUSMH ITHUX
MoKa3aTesiei B COOTBETCTBUU ¢ TojiockeHusMH 11. 6.28 CHull 41-02-2003.

O6ocHOBaHHE  HEOOXOAMMOCTH  pealM3allid  MEPONpPHUATUN,  IOBBIIIAIOIIUX
HAJICKHOCTh TEIUIOCHAOXKEHHUSI TOTpeOUTEeNeH TEIIOBOM DJHEPTrUHu, OCYIIECTBISETCA IIO
pe3yJbTaTaM KaueCTBEHHOT'O aHAJINM3a MOJYyYEHHBIX YUCIEHHBIX 3HAUYCHUH.

[TpoBepka 3(hPEeKTUBHOCTH peanu3aiiii MEPOTPUITHIA, TOBBIIIAIONINX HAJACKHOCTh

TENJI0CHA0KECHMS HOTpG6HTCJ’IGﬁ, OCYHICCTBIISICTCA IIyTeM CpaBHCHHA  HCXOAHBIX
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(HOHy‘{CHHBIX a0 peanmaunn) 3HAUCHUN MoOKa3aTeneu HaJCXKHOCTH, C PaCUCTHBIMH
S3HAUYCHUAMH, IIOJTYYCHHBIMH IIOCJIC pCaIU3alun (MOI[GJ'II/IpOBaHI/IH peaHI/ISaHI/II/I) 9THUX

MEPOTPUSITUH.

3.9 TI'pynnoBble U3MeHEHHS] XaPAKTEPUCTHK 00bEKTOB (YYACTKOB TEIJIOBBIX
cerel, mnorpeduTesiel) MO 3aJaHHBIM KPHUTEPUAM C LeJbI0 MOJAEJIMPOBAHUS
Pa3JIMYHBIX NEPCHEKTUBHBIX BADHAHTOB CXeM TeIJIOCHAOKeHu sl

JlaHHBI MHCTPYMEHT NPUMEHHUM JJI Pa3JIMYHBIX LIEJIEH U 3a4ad TUAPaBINYECKOTO
MozaenupoBaHus. (OCHOBHBIM [pEJHA3HAYEHHUEM SIBIISIETCSl  KaJMOpOBKA  pacyeTHOU
THIPABINYECKONM MOJIEIH TEIUIOBOM ceTu. TpyOonpoBOIbl peaibHON TEIJIOBOW CETH BCerja
UMEIOT (U3WYECKUE XapPaKTEPUCTHKH, OTIMYAIONIMECS OT MPOEKTHBIX, B CHIY
NPOUCXOJAUIMX BO BPEMEHM U3MEHEHHMH - KOPPO3UU U BBINAJCHUS OTJIOKECHHI,
OTpaXarloUIMXCsd Ha U3MEHEHMHM HKBHBAJICHTHOM IIEPOXOBATOCTM U  YMEHbILIECHUU
BHYTPEHHETO0 JuaMeTpa BCIEACTBUE 3apacTaHus. OTU HU3MEHEHMs BIMAIOT Ha
TUJIPaBIMYECKUE COMPOTHUBIIEHUS YHAaCTKOB TPYOOIIPOBOIOB, M B MacIITadax TEIIOBOW CETH
MO 5TO NpPUBOAUT K 3HAYUTENBHBIM PACXOXKACHHUSIM PE3yJbTaTOB THUIPABIMUYECKOIO
pacdera MO «IPOECKTHBIM» 3HAYEHUSIM C PEATbHBIM THUJPABIMUYECKHUM PEKUMOM,
HaO0JII0laeéMbIM B JKCIUTyaTHpyemMon TerioBoid cetu. C apyroid CTOPOHBI, W3MEPUTH
NEHUCTBUTENbHBIC 3HAYEHHS] [IEPOXOBATOCTEH M BHYTPEHHUX JIMAMETPOB YyUYacCTKOB
JNEUCTBYIOIIEN TEIUIOBOM CETHM HE TMpPEACTABISIETCS BO3MOXKHBIM, IIOCKOJIBKY 3TO
noTpedoBajio Obl MAaccOBOIO BCKPBITHS TPYyOONpPOBOIOB, YTO BpPSA JIM PEaTU3yeMO.
[TosToMy 3TH 3HauY€HUS MOXKHO JIHIIb KOCBEHHBIM 00Opa3oM OLEHUTh Ha OCHOBAHUU
CpaBHEHMs peajbHOTO (HAOII0/1aeMOro) THAPABIMYECKOTO pEeXHUMa C pe3yJbTaTaMu
pacyeToB Ha TMJIPaBIMYECKONH MOJENIU, U BHECTH B PACUETHYIO MOJIEIb COOTBETCTBYIOIIHNE
nonpasku. B 3ToM, B nepBoM NpUOIMKEHUU, U COCTOUT MPOLIECC KATTMOPOBKH.

NHcTpyMEeHT  IpymnmoBBIX — Omepaldid  MO3BOJISIET  BBINOJIHUTH ~ M3MEHEHUE
XapaKTEPUCTUK JUIsl TOAMHOKECTBA YYAaCTKOB TEIUIOBOM CETH, ONpPEAENIIEMOro 3aJaHHBIM

KpUTEpPHEM O0TOOpA, B YACTHOCTHU:

o o Bceil 6a3e MaHHBIX OMMCAHUS TETUIOBOU CETH;
. M0 OJHOW M3 CBSI3HBIX KOMIIOHEHT TEIJIOBOM C€TH (TEIUIOBOM 30HE
HMCTOYHUKA);
o M0  HEKOTOpoW  rpaduyeckorl  00NacTH, 3aJaHHONW  MPOU3BOJIHHBIM
MHOT'OYT'OJIBHUKOM;
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o BJI0JIb BBIOPAHHOTO ITyTH.
[Ipu sTOM Ha mM000W W3 BBHILIENEPEUUCICHHBIX «IPOCTPAHCTBEHHBIX» KPUTEPHEB

MOXKET OBITh HAJIOXKEHA CYIEPIIO3UIUS KPUTEPUEB OTOOpa MO KJIACCHPUIMPYIOIIUM

MIPU3HAKAM:
o M0 TOJAONIUM WM OOpaTHBIM TPYyOONpPOBOJaM TEIJIOBOM CETH, JUOO
CUMMETPUYHO;
o Mo BUJIY TEIUIOBBIX ceTed (MarucTpajibHble, paclpeeIuTebHbIC,
BHYTPHUKBapTAJIbHBIE);
o 10 y4acTKaM TEIJIOBOM CETH OINPEJEIEHHOT0 YCIOBHOIO IUAMETPA;
o M0 y4acTKaM TEIJIOBOM CETH C ONPEEICHHBIM THUIIOM MPOKJIAIKH, U T.II.

Kputepun otGopa MOryT OBITH NPOU3BOJIBHBIMU MpU COOJIOJEHUH OCHOBHOTO
TpeboBaHUs: HHPOPMAITUsI, HA OCHOBAHUH KOTOPOM CTPOUTCSI OTOOP, JOJKHA B SBHOM BHJIC
MPUCYTCTBOBATH B MACTIOPTHBIX OMHUCAHUIX YYACTKOB TEIIOBOM CETH.

JIisi y4acTKOB TEIUIOBBIX CETEH, OTOOpaHHBIX MO OMNPEEICHHOW COBOKYITHOCTH

KPUTEPUEB, MOKHO IPOU3BECTH JHOOYIO U3 CIEAYIOIUX OIepaluil:

J M3MEHEHHE SKBUBAJICHTHON LIIEPOXOBATOCTH;

J W3MEHEHHUE CTENEHH 3apacTaHys TPyOOIIPOBOIOB;
. M3MEeHEeHHEe KOd(pPUIIMeHTa MECTHBIX MOTEPb;

J U3MEHEHHE crlocoba pacueTa CONPOTHBIICHUS.

[locne mpoBeneHUs cepuM U3MEHEHHH XapaKTEPUCTHK YYaCTKOB TpPyOOIPOBOJIOB
TEIJIOBOM CETH AaBTOMATHUYECKM HPOU3BOAUTCS THUIPABIMYECKUN pPACUET, PE3YJIbTaThI
KOTOPOT'0 Cpasy K€ JOCTYIHBI I BU3YAJIN3aLMU HA CXEME U aHaIu3a.

[TockonpKy npu M3MEHEHUM XapaKTEPUCTHUK YYACTKOB TEIUIOBOM CETH MX IAcCIopTa
HE MOJIUGUIUPYIOTCS, B JI0O0H MOMEHT MOYKHO BEPHYTHCS K HCXOAHOMY COCTOSIHUIO
pPacyeTHOM THIPABIMYECKOM MOJCIH, ONPEAEIIEMOMY ITaCIOPTHBIMH  3HAYEHUSAMU

XapaKTCPUCTUK YUIACTKOB TCIJIOBOM CETH.
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3.10 CpaBHuTe/ibHBIE Mbe3oMeTpUYecKHe TpaduKku Adas pa3padoTKu ©
aHAJIN3a CHleHAPUEB NMEePCHEeKTHBHOTO Pa3BUTHS TEIJIOBBIX ceTel

[lenpr0  TOCTpPOEHUS  MBE3OMETPUYECKOTO  rpaduka  sABISETCS — HArJIsIHAsS
WITIOCTPALUsl  Pe3yJbTaTOB THIPABIWYECKOTO0 pacyera (HaJaJ04HOTO, MOBEPOYHOTO,
KOHCTPYKTOPCKOT0). JTO OCHOBHOW aHAJIMTUYECKUA WHCTPYMEHT CICIUAINACTA TIO

TUAPABINYCCKUM pacucTaM TCIIJIOBBIX ceTelt. HpI/I 9TOM Ha 3KpPaH BBIBOAATCA:

. JVHUS JABJICHUS B TIOJAIOIIEM TPyOOIpOBOIe
o JMHUSA JJaBJIEHUS B 00paTHOM TpyOOIIpoBOIE
o JWHUS TOBEPXHOCTH 3eMJTU

o JIMHUS TIOTEPh Haropa Ha 1maioe

. BBICOTA 37aHUS

J JMHUS BCKUTIAHUS

o JMHHS CTAaTHYECKOTO HAIropa

L[BCT U CTWJIb JUHUH 3aJa€TCS MOJIb30BATEIIEM.

48 »

Pucynok 3.26 [Ipumep nbesomerpuueckoro rpaguka

B Ttabmuie mox rpadukoM BBIBOASATCS IS KaXJIOTO y3ja CETH HaUMEHOBaHHUE,
reoJie3uyeckas OTMETKa, BBICOTa MOTPEOUTENs, HAMOPhl B TMOJAIONIEM U OOpaTHOM
TpyOOIIPOBOIAX, BEIMYMHA JAPOCCEINPYEMOTO HAmopa Ha maibax y morpedureneii, morepu
Haropa Mo y4acTKaM TEIUIOBOW CETHU, CKOPOCTH ABUYKEHHSI BOJBI HA y4acCTKax TEIJIOBOM
cetu u T.J. KommdectBo BbIBOAMMOW Ton TpadukoMm uHOpMAIMM HACTpauBaeTcs

ITOJIB30BATCJICEM.

Taxxe rpaguk MOKeT 0TOOpakaTh MaJeHUE TEMIEPaTyphl B TEIIOBON CETH, MOCIIE

NPOBEJICHUSI PAacyeTOB C YYETOM TEIUIOBbIX moTepb. llpu 3TOM Ha rpaguk BBIBOASATCS
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SHAUCHHA TCMIICPATYpP B Y3JIOBBIX TOYKAX IIO IIOAAIOLICMY U 06paTHOMy pr6OHpOBOIIaM.

KonunuectBo BbIBOAMMOM N0 TpadKOoM HH(OPMAIIMK HACTPAUBAETCS MOJIb30BATEIIEM.

[Ibe30MeTpuueckue  rpaduKu  CYUIECTBYIOIIETO  MOJOKEHUS CUCTEMBI

TEINIOCHAOKEHUS MMpCACTABJICHBI B HA PUCYHKAX HHUXKC.
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111.08
-110.52

Pucynok 3.28 CymecTBy0nuii ruipaBJIndecKui pe;KMM TeIIOBBIX ceTeil 0T BocTouHoM KoTe1bHOM
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HC LT

134.39

0.259
0.003
0.003

0.601

-0.598

1872

1.655

111.08
-110.52

TH-2

134.96

61

0.259
0.074
0.073

-0.508

1212

1.199

94 4
-893.89

Tin 200

132.24

2.207

682.3
0.15
0.058
0.038

0.316

-0.314

0.53

0.923

19.58
-18.5

T/ 203  yn. MaknakoBa g.46

130,82 13566

1.287 0.56

3886
n.082
0.18
0.179

0.488

-0.488

487

4.635

5.05
5.01



Hanop, m
>
=

HaumenosaHue ysna
Meogesnueckan
BhICOTA, M
Pacnonaraembiit Hanop,
M

JnuHa yyacTka, M
[MameTp y4acTka, M
NoTepw Hanopa & 1T, M

NoTepu Hanopa B OT, M

CropocTe Bognl 8 MT,
Mic

CropocTe Bogel 8 OT,
mic

Y. NUHERHbIE NOTEPK B
NT, mmim
Y. NUHENHbIE NOTEPK B
OT, rantia

Pacxog B MT, T/4

Pacxog e OT, Ty

Pucynok 3.29 CyumecTByomuii ruipaBJIn4ecKuii pe;kuM TemioBbIX ceteii 0T FOxHOoI KoTeabHOoMH
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--------------------------------------------------------------------- .--Z=-1-----423-----11?----5_9-----1_14;-----199----_2;4-----3&1-----23-1----59---- 34
65 675 59.4 56.7 56.7 579 53.1 539 536 45 - > o’ pos ¢ So——— E P
- ) - & a . . e il e had
o - & < o .
.
Z
{Omnas koTenshas TH-1/1 TH-4/1 n-21 TH-61 T*T TH-9/ TRA0M At TRAIM TK27 TK-285 N4 TH-31 TH31a  Tr33 Tr35 Tr-56 TH-58  TKB1  yn fonwa Yiotaa?2
3453 32.59 4239 4536 4568 4582 51.15 50.45 51.01 6289 66.36 7174 10479 110.34 106.13 9872 9358 8475 93.15 72.56 8866
50 48313 44929 42201 41677 40953 39.823 39.688 39.229 32488 54.023 45472 43,869 42.405 40917 39.708 38789 35059 32366 31631 31483
16.7 342 289 42 1525 1375 285 52.1 14 313 1156 170.4 3.1 225 728 863 59.1 1343 160.3 13
0.302 0.802 0.802 0.802 0.802 0.302 0.802 0.802 0.302 0514 0514 0514 0514 0614 0614 0614 0.614 0513 0513 0.1
0.705 0.089 0.726 0.0 0.385 0.329 0.088 0.125 0.003 2451 0.58 0.802 0.011 0.073 0.228 0.183 0.161 0.379 0.279 0
0.244 0.087 071 0.01 0.358 0323 0.087 0122 0.003 2406 0.568 0.787 0.01 0.072 0.224 0.179 0.158 0.37 0.272 0
2332 1531 1501 1501 1.466 1.466 1.466 1.466 1.466 2247 1797 1741 1.488 1.447 1419 1.331 1323 1.202 0.942 0.1
1389 1515 1488 1488 1452 1452 1452 1452 1452 227 1779 1728 1473 1433 1408 317 131 1188 083 0099
5.041 2611 2511 2509 2395 2394 2394 2394 2394 7.832 5014 4707 3443 3.259 3134 2757 2727 282 1738 0.188
209 2556 248 2461 2349 2349 235 235 235 7588 4316 4517 3376 3196 3.073 2703 2674 2757 1,695 0184
413544 271487 266201 266134 259956 259935 259908 259905 259893 233533 18673 180889 154611 150412 147472 138281 137547 87216 66376 275
24278 268578 263496 263564 257444 257463 257493 257495 257508 231375  -184878 179145 153085  -148929  -1460.36  -1369.07  -13617 86221 67503 274
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HaumMenoBaHwe ysna KoTenoHas «Ceeprars ¥T 75 Tin 1522  K-2 TE-201g  TK-240 TH-241 TH-242 TH-243 TR-244 TR-244n UTN 207ke. TK-3M1 TR-305 TR-308 TR-308 yn. Ywaroea, 7/2
;if'g;::“;c“” 50.22 50.58 50.41 57.47 57.35 55.97 54.98 54.62 54.04 54.09 4523 4158 4211 44 81 4513 4562 4707
E‘Ec"””“r“"‘"'“ HANOR. 2.4 50.242 2967 22025 16893  16.41 15.381 14472 13623 12548 11133 10.854 10647  10.38 10285 9636 8116
JINHHE yuacTka, M 363 53 296 66.2 12 16.2 107 1076 135 5128 1241 383 1282 37 439 64
Ouamerp yuacTka, M 0.704 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.358 0.358 0513 0.513 0.259 0.259 0.1
MoTepu hanopa 8 MT, M 0.581 0.128 0.243 0.554 0.006 0.55 0.484 0.453 0.568 0.525 0.119 0.002 0.007 0.051 0.085 0112
MoTepu nanopa 8 OT, M 0.518 0.113 022 0.481 0.005 0.479 0.425 0.396 0.487 0.472 0.107 0.002 0.006 0.044 0.055 0111
ﬁ;‘g"”m Bopel BT, 5 56g 1.81 1.81 1.808 1383 1.359 1.306 1.281 1.281 0576 0.557 0.158 0.158 0.588 0.534 0.336
ﬁfg"”m Boael BOT. 5 443 1702 4702 4703 1271 -1288 1222 1198 1198 0546  -0529  -0.148 -0148  -0548  -0.494  -0.335
”n’ﬁ' 21‘:':‘;“”"'& MOTERHE g 734 8.375 8.375 8.372 4,781 4732 4372 4208 4208 1.023 0.955 0.052 0.052 1.802 1.325 1.749
g’?'r' ‘:"“h"‘;:'”"'& METEPNE 5 nog 7.415 7.415 7.418 4145 4124 3.324 3682 3683 0.921 0.854 0.045 0.045 1.382 1135 1.739
Pacxop & ITT, T/ 3100.28 8468 84679 84663 63771 63578 61086 59937 58833 20465 18779 11468 11466 10872 8375 9.27
Pacxon B OT, Thy 2928.5 79558 7966 79675 59483 59328  -S71.97 58048 56052  -194.04  -187.92  -107.03 0705 10127 9134 924

Pucynok 3.30 CymecTByOmuii ruipaBJindeCcKuil pe;kuM TenJioBbIX ceTeil 0T CeBepHOIl KOTeJIbHOM
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HanmeHoBaHWE y3na KoTeneHan «PocTas TR-1 TK-2 TK-3 TR-T TK-9 TE-11 TR-12 TK-14 TK-15 TE-19 TH-21 TE-101 TE-104  yn. lloGosa, 20 (MYK)
gi?g:::”;c““ 8 34.74 4583 4425 2364 30.06 39.56 3977 4225 4425 4437 47.29 45.86 45 4573
:1“””“”“"""" Hanop, 5 19.847 18.151 17.745 16.888 14783 13.228 13.784 13.66 13.502 13.338 12.973 12857 12839 1248
[IMMHE y4acTka, M 30 875 79.8 1 114 253 0.3 37.1 12 1636 887 16 228 13
Owamerp yuactea, m 0.513 0.513 0.513 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.359 0.207 0.207 0.051
MoTepn vanopa e MT, M 0.077 0.225 0.205 0.005 0.526 0.086 0.001 0.025 0.001 0.055 0.025 0 0.001 0.004
MoTepn vanopa & OT, m  0.076 0.221 0.202 0.005 0.519 0.085 0.001 0.024 0.001 0.054 0.025 0 0.001 0.004
ﬁﬁ"”m’ Boael BT,y 44y 1147 11485 1357 1.357 1.148 0.538 0.507 0.416 0.357 0.302 0.142 0.083 0.279
ﬁﬁ'}”m’ Boas 80T, 4ag -1.138 -1.139 1348 -1.348 114 -0.534 -0.503 -0.413 0354 03 -0.141 -0.063  -0.279
I‘ﬁ' :1‘:':'1;“”"""‘ MOTEPME 5 ca7 2.567 2588 4723 4722 3.39 0.752 0.889 0.453 0.335 0.285 013 0.028 2.834
;’# ‘:"“h:';:‘”""" MOTERME  5c3 253 2532 4657 4658 3.34 0.741 0.658 0.446 0.33 0.282 0.13 0.028 2826
Pacxog & MT, Tiy 831.82 831.8 83163 §35.1 635.07 537.63 25163 237.11 19465 167.02 107.12 16.73 7.5 2
Pacxog g OT, T/ _825.85 82586 82603 63067 B30T 53358 24973 23526  -19314  -16567  -10647  -1668 747 2

Pucynok 3.31 CymecTByonuii ruipaBjJIn4ecKuii pe;KuM TelJI0BbIX ceTell 0T KoTeibHoi «PocTay

41



825

o o ] © ®
80 = 2 o o @ 2 2 o @ 0
© ~ ~ <
75
725
70
675
65
625
= = 9 @ @ 3 % 8 2 3
575 & g S % > © = = = w
55
525
50
s 475
g 45
& 425
ES
375
35
325
30
275
25
25
20
175
15
125
10
75
5
HaumeHoBahue yana KotenbHas TU "Pocnakoso-1" TK1 TK3 TK4 Y11 TK39 TK41 TK42 TK44 TK45 3eneHan 7
;“"e’“““"a“ BHOOTS: | 1gig 93 93 9.3 93 9.3 9.3 93 9.3 9.3 9.3
:a°"°“arae”“'“ HAMOR:: | %20 19.927 18.669 17.353 16.629 16.066 15.84 15.76 15.687 15.641 15.18
[nuHa yyacTka, M 16 145 60 70 124 110 39 55 54 40
[OuameTp yuactka, M 0412 0.412 0.259 0.259 0.259 0.259 0.259 0.259 0.207 0.15
Motep Hanopa s MT,m  0.038 0.341 0679 0.37 0.185 0.117 0.041 0.018 0.024 0.092
MoTepw Hanopa B OT, M 0.035 0.32 0.638 0.348 0.174 0.11 0.039 0.017 0.022 0.087
SapostsBoerally 0.926 0.926 1526 1.039 0.548 046 046 0.251 0253 0.481
GHOPOSTE EOARLE O, -0.903 -0.903 1488 1.015 0535 -0.449 -0.449 -0.245 -0.247 0471
%‘# nuKediHbie NOTEPU B 4 gg4 1.961 9.426 4.401 1.245 0.884 0.883 027 0.364 1.909
, MM/M
YA. NuHeiHbIe NoTepU B
o 1.84 1.84 8.86 4147 1172 0.832 0.832 0.255 0.344 1.804
Pacxoa 8 T, T4 416.2 416.19 270.95 184.56 97.34 81.73 81.72 44,51 28.67 28.67
Pacxoa B OT, T/ -413.94 -413.94 -269.73 -183.94 -96.94 -81.42 -81.43 -44.36 286 286

Pucynok 3.32 CymecTByonuii ruipaBJInyecKuii peskuM TermioBbIX ceteii oT koteabHoil TL "PocasikoBo-1"

42
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HaumexoBaHWe yana KoTenbHas «ABpam-Mbicy TK-1 TK-3 TK-4 TK-6 TK-7 TK-8 TK-9 TK-10 TK-11 TK-12 Jom kynstypsl "Mask"
hrf°“e°““e°m BhlcoTa, 4347 36.45 323 32.31 37.29 42.14 46,86 4976 52.38 58.45 54.28 59.72
sac“"“am““'“ Hanop. 45 13.945 13.901 13.896 13.893 13.873 13.853 13.83 13.581 13.441 13.297 12.952
[QinuHa yuacTka, M 122 0.001 334 0.001 462 434 25 703 0.001 0.001 109.6
[OMameTp yuacTka, M 0.207 0.207 0.207 0.207 0.15 0.15 0.15 0.1 0.08 0.08 0.08
MoTepu vanopa 8 MT, M 0.049 0 0.002 0 0.011 0.01 0.006 0128 0 0 0139
MoTepn Hanopa 8 OT, M 0.046 0 0.002 0 0.01 0.009 0.005 0.121 0 0 0.131
S"fp"““’ Boas! 81T, 0.784 0.19 0.095 0.077 0.147 0.147 0.147 0.33 0.237 0.237 0.237
s;‘c"”“““ Boas! 8 OT, -0.765 -0.185 -0.093 -0.075 -0.143 -0.143 -0.143 0.322 -0.231 -0.231 -0.231
YA NMHEAHBIE NOTEPH B 5 53g 0.21 0.057 0.038 0.192 0.192 0.192 1.52 1.054 1.054 1.054
T, mm/m
YA TUHEAHBIE NTEPH B 5 435 0.198 0.053 0.036 0.181 0.181 0.181 1432 0.992 0992 0.993
OT, Mmim
Pacxoa B MT, T/ 88.94 2157 10.82 875 875 875 875 8.75 401 401 401
Pacxon B OT, T/4 -88.52 -21.46 -10.76 8.7 -8.71 -8.71 -8.711 -8.71 -3.99 -3.99 -3.99

Pucynok 3.33 CyuiecTByomuii ruipaBjJInyecKuii pe;kuM TeIJIOBBIX ceTeil 0T KoTelbHoI «AOpaM Mbic»
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Hanop, m

HauMeHoBaHue yana

Meopesuyeckan BbicoTa,
M

Pacnonaraembiit Hanop,
M

[nuHa yyacTka, M
[LvameTp yqacTka, m
MoTepu Hanopa B NT, M
MoTepu Hanopa B OT, m

CkopocTe Bogel B T,
m/c

CkopocTb Boabl B OT,
mlc

YO. NWHelHble NoTepH B
AT, Mmim

¥A. NUHeliHbIE NOTepH B
OT, mmim

Pacxop B MT, Ty

Pacxon B OT, T4

Pucynok 3.34 CymecTByI0nuii ruApaBJIndecKuii peskuM TemaoBbIX ceTell 0T kKoTebHoi TI «PocaskoBo FO:xxHoe»
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57 56.9 569 56,9 56.9 56.9 56.8
* + + + * &

37 37.1 371 37.1 37.1 371 37.1
* + + + + +

KoTensHan "Pocnakoso-HOxHoe" Yaen2 TK3 TK 4 Yaen2 TK5 ManogesxHas 10

21 21 21 21 21 21 21

20 19.891 19.851 19.787 19.758 19.728 19.69

61.4 12.7 49.4 41 149.6 23

0.259 0.207 0.207 0.207 0.15 0.1

0.056 0.021 0.033 0.015 0.015 0.018

0.053 0.02 0.031 0.014 0.015 0.017

0.426 0.499 0.313 0.232 0.096 0.216

-0.4186 -0.487 -0.308 -0.226 -0.094 -0.211

0.759 1.37 0.551 0.308 0.086 0.668

0717 1.293 0.52 0.291 0.081 0.631

7583 56.58 355 26.29 573 572

-75.43 -56.43 -35.4 -26.22 57 -5.71



