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OQHEPITETUKA N SHEPIOCBEPEXEHUE

B.JI. 'oBopos, nupexrop OO0 «I'eoudol pan», pykoBoautens HBL] MOTHU (Hayuno-
BHEJIPEHYCCKUN LIEHTP Y4eOHO-HAYUYHO-TIPOM3BOICTBEHHOTO KOMIUTIEKCa MOCKOBCKOTO (PU3HUKO-
TEXHUYECKOT0 MHCTUTYTA), peaceaarens copera nupekropoB OAO «Texnoudol pan»

C.I'. JlerocTuH, Beayuui CelUaIMCT O HaaakKe TemioBbix cereit MVYII «HkeHepHbie ceTh
r. JlonronpyaHslii»

A.B. JIynsikoB, pykoBoauteib mpoektoB OO0 «I'eoNupol pam»

COBpeMeHHble moaxoabl K pe)l(HMHOﬁ HaJIaJIKE CUCTEM HCHTPAJIN30BAHHOTO
TeNJIOCHAOKEeHH A

Hoxnao na 53 nayunou konghepenyuu MOTHU 24 - 29 nosops 2010 e.
Ilyonuxayus 6 « KKX: oicyprnan pyxosooumens u enagnozo oyxearmepay Ne 1/2011

Cnpoc Ha TeruiocHa0keHHe B Halleil cTpaHe 00YCJIOBJIEH CYPOBBIM KJIHMMaTOM
POCCHIICKUX IIMPOT, Ile TeIJIOCHAOKeHHe — He POCKOIIb, 4 )KU3HEHHAS] HEO00XOAUMOCTh.
IIpakTnyeckn y Bcex TemaoceTeidl CUTyauHsi CJI0KHAsE B Pa3HOHM CTeNMeHH, YTO BBI3BAHO
COIHAJILHON 3HAYMMOCTBI0 YCJIYTI TeIVIOCHA0KeHHUs U, KAK CJIe[ICTBHE, FOCYAapCTBEHHBIM
peryjiupoBanueM Tapu(oB H OTHOIIEHHH TEIJIOCHAOKAWIIMX OpPraHu3auMi |
norpeduTeICH.
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Puc. 1. DnexTpoHHas kapTa, pacuéTHasi cxeMa - KOMIIbIOTEpHasi MOJIEJIb TEIUIOBOM ceTu AJis
TeruioruapasiInueckorux pacuétos B ZuluThermo



«Poct nerTpanuszanuy TEII0CHA0KEHUs, YBEIUUEHNE €AMHUYHOW MOIIIHOCTH TEIUIOBBIX
UCTOYHMKOB U MPOTSKEHHOCTH TEIUIOBBIX CETEH  YCIOXKHAIOT 3a7ady  HaAE&xKHOro,
Ka4eCTBEHHOTO W SKOHOMHUYHOTO TeryiocHaOxeHus. CBs3bIBass HCTOYHHUK TETUIOTHI C OOJBIINM
YHCIIOM TOTPEeOUTENEeH, TEIIOBbIE CETH JODKHBI O0ECIeYMBaTh COTJIACOBAHHYIO paboOTy Bcex
3BEHbEB CHUCTEMBI LIEHTPAJIN30BAHHOTO TETJIOCHA0KEHMS.

BcenenctBue HHM3KOM THIPAaBIMYECKOW YCTOWYMBOCTU TEIUIOBBIX ceTel (haKTUYecKoe
pacnpesielieHue TEMJIOThl M0 TMOTPEOUTENIM MOMKET PEe3KO OTIMYAThCS OT YCTAHOBJIEHHOI'O
pacuétHeiM TyTEM. ['mapaBinueckas pa3peryjirpoBKa BbI3BIBAET HApYIIECHUS B paboTe cHCTEM
OTOIUIEHHS, TOPSYEro BOJOCHAOXKEHMS, KOHIUIMOHUPOBAHUS BO3[yXa, YTO MPUBOAUT, KaK
MpaBUJIO0, K PE3KOMY 3aBBILIEHUIO pacxojla CETEeBOM BOJbL, MEpepacxody TEIIOThI
NOTPEOUTENSIMH, PACIIONOKEHHBIME Onmke K TOL| miam KOTenbHOW M HEJOTPEeBY KOHIIEBBIX
notpebureneil. [lpu 3ToM mOTEpH TOMIMBHO-IHEPTreTUYECKHX PECYpPCOB 3a4acTyl0 HAMHOTO
MIPEBBIIAIOT 3KOHOMUYECKH 3dekT, momydeHapi Ha TOILl WM KOTEIBHOW OT CHIDKEHUS
YAETBHBIX PACX0I0B TOIUIMBA HA €AMHUILY BRIPAOOTAaHHOW TETIOBOM SHEPTHUH.

YkazaHHbIE HETOCTATKH HEOOXOIUMO YCTPAHSTh ITyTEM OJJTHOBPEMEHHOW U KOMIUIEKCHOU
HaJaJK1 TEIJIOBBIX CETEH, TEIIONPUTOTOBUTENbHBIX YCTAHOBOK, TEIJIOBBIX TyHKTOB M MECTHBIX
cucteM TeruionorpedieHus. HeoOXomuMocTh MOBTOPHOW HalaJAKK BO3HHKAET B IpOIEcce
AKCIUTyaTalluy M0 MEpe YMEHBIICHUS MPOIMYCKHOM CIIOCOOHOCTH TEIUIOBBIX CeTeH, YBETUUEHUs
[IEPOXOBATOCTU TPYOOIPOBOJOB, MOJAKIIOUYEHUS HOBBIX NOTpeOUTENEH, KOPPEKTHUPOBKU
pacy€THOM TeMIepaTypbl Ha OTOIJICHUE.

[Ipu coBpemeHHOM MacIiITade LEHTPAIN30BAHHOTO TEMJIOCHA0KEHHSI TOPOJIOB U JIPYTUX
HACENEHHBIX IMYHKTOB, JUHAMUYHOCTH HUX Pa3BUTHS, OIPOMHOM pa3Maxe >KWIHIIHOTO
CTPOUTENIBLCTBA HENb3s PpACCUUTHIBATD HAa HMMEIOLIMECS B CTPAHE HEMHOTOYHMCIICHHBIC
HajaJo4yHble opraHu3zanuu. Hamaaky mydmie Bcero MpPOBOAWTH CHJIAMH  PEANPUSTHH,
JKCIUTyaTUPYIOIIHUX TEIUIOBBIE CETH, OTBEYAIOIINX 32 HAJEKHOCTh, KAYECTBO M YIKOHOMUYHOCTH
TEIUIOCHAOKEHUSI, YTO B YCIOBUSAX TIOJHOTO XO3AHWCTBEHHOro pacyéra (T. €. PHIHOYHOU
SKOHOMHUKH) U CaMO(HUHAHCUPOBAaHUS OOECIIEYUT COYETAHHE HHTEPECOB TEIIOCHAOKAIOIINX
opranu3zanuil u norpedutenei remia.» 1o uuTara u3 u3BectHoro CnpaBounuka [Maniok B.M. u
Op. Hananka u skcrutyaTaiust BOASHBIX TEIJIOBBIX CETEH. |.

Uro e mnpoucxoauT ceronHsa? OUHAHCOBO-3KOHOMHYECKHH KpU3HC IOCTEIIEHHO
ocnabeBaeT, 0 YeM MOXKHO CyIUTh U 110 MOCKOBCKO# 0071acTH, Ti€ MPEACTaBICH BECh WX TIOYTH
BECh CIIEKTP BO3MOXKHBIX BAPHAHTOB TEIUIOCHAOKAIOIIUX OpPraHU3aluil U MpoOIeM, KOTOpbIe UM
NPUXOAUTCS pemars. Hanuuue peryisipHOro cmpoca Ha CBOK MPOJAYKIUIO — 3TO OCHOBHAs
3ajJjaya W 3aBeTHas MeuTa JroOoro OmsHeca. Crpoc Ha TEIUIO €CTh BCErja — 3TO XOPOIIO,
OJTHAKO TP 3TOM T'OCYAapCTBO HEPEAKO MOKET HABSI3bIBATh 3aHM)KEHHBIC Tapu(bl HA TETUIOBYIO
SHEPrUI0 W TO3BOJIAET IMOJYTOJOBYIO OTCPOUKY IaTexked 3a Temno. C OJHOH CTOpPOHHBI,
pPeryJsipHO pacTyT IIEHbI Ha Ta3 M 3JEKTPUYECTBO, HEOOXOAWMBbIE Il BBIPAOOTKH H
TPAHCIIOPTUPOBKU TEIJIa, C IPYTroil — OrpaHudYeHHe pocTa Tapu(doB CO CTOPOHBI TOCYNAPCTBA,
TaKXe IMPOILECC TOPMO3UT OOBEKTHBHAs ((pakTHUecKas) IIaTEXeCcloCOOHOCTh MOTpeOUTeNei
Teruia. MIHOra BeIpy4YaeT BO3MOKHOCTh — 4Yepe3 MHBECTUIIMOHHBIN MPOEKT MPHUBJIEYb CPEICTBA
3aCTPOMIIMKA, HE TOJBKO JJIsl MOJAKIIOYEHUS HOBBIX MOTpeOUTeNel, HO U A MOACPHHU3AIUU
CYIIECTBYIOIIEH KOMMYHaIBbHOU HHPPACTPYKTYPHI.

Tapudbl paccUUTHIBAIOTCA HUCXOAS1 M3 HOPMATHUBHBIX YAeJbHBIX Pacxol0B TOILIHBA,
yTeYeK M TeIUIOBbIX NMOTEPb B HAPYKHBIX CETHAX, KOTOpPbIe, KAK MPABUJIO0, 3HAYMTEJIbLHO
MeHbIlle (aKTHYeCcKHX. B CBS3M C STUM y MHOTHX TEIJIOCHAOKAIOMIMX TMPEINPUATHN
COXPAHSIIOTCS HU3KHE 3apIuiaThl MEpCOHANa, CJIEIOBATENbHO, CYIIECTBYIOT MPOOIEMBI C
MPUBJICYCHUEM B INTAT KBaJU(UIMPOBAHHBIX CIEIUAIMCTOB. YCTapeBliliee OO0OpyIOBaHUE W
CETH C yTE€YKaMH, MOBPEKAEHHON TEIUIOBOW M30JIALMEN 3HAYUTEIIBHO YBEIUYUBAIOT TEIIOBBIE
MOTEpH B HAPYXKHBIX TEIUIOBBIX ceTsAX. HexBaTka cpeacTB Ha BBIMOJTHEHUE OOCIEIOBaHMS,
UCTIBITAHUH W PEMOHTHO-NIPO(DUIAKTUISCKUX MEPOMPHUITHIA TaKXKe MPUBOJUT K 3aMETHOMY
MIPEBBIIICHUIO HOPM TTOTEPH TEIUIA, CHUKEHHUIO MPOIYCKHON CIIOCOOHOCTH HAPY KHBIX TEIIJIOBBIX
ceTell M BHYTPUIOMOBBIX CUCTEM TEIUIOCHAOKEHHSI, M, COOTBETCTBEHHO, K MOBBIIICHHUIO Pacxo/ia
AIIEKTPOIHEPTHH HA JOCTABKY TETUIOHOCHUTEIS, pa30alaHCUPOBKE CUCTEMBI TeriocHabxenus. U
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KpUTHYECKasi pobjeMa — HEBO3MOXKHOCTh CBOEBPEMEHHO OIUIAYHMBATH Ta3 M JEKTPUYECTBO,

KOTOpBIC /ISl TEIUIOCHAOXKAIOUIMX TPEINPUATHN SBISIOTCS HMCTOYHMKAMH IPOM3BOACTBA U

JOCTaBKM TeIIa, YTO MOXKET NPUBOIUTH K MPEKPAIICHUIO MOJAYd AJIEKTPOIHEPTHH U Tas3a

NPEANIPUATHIO, ¥ KaK CJICJCTBHE — TEIUIa U TOPSYEii BOJIBI HACEICHUIO.

Brixon u3 Takoil cuTyalmu — B TOBBIIICHHNA SKOHOMHUYECKOW 3()(HEeKTUBHOCTH pabOTHI
TEIJIOCeTH, 00ECTIeYeHNH Ka4eCTBEHHOTO OTITyCKa TeIlla B 00OCHOBAHHWH TOBBIIICHHS Tapr(oB
Ha TeIUIo (TP HATMYHH IIaTEXECTTIOCOOHOTO CIIPOca), BKIFOYCHUH PACX010B HA MOJICPHHU3AIINIO
U HaJIAJIKy TEIUIOBOW CeTH B Tapu(bl, HAA0ABKM W MHBECTUIIMOHHBIC TPOEKTHI, BKIIOUYAIOIINE
MOJIKITFOUYEHUE HOBBIX OOBEKTOB CTPOHUTEIHCTBA K TETIIIOBBIM CETSIM.

Jns pemieHHs 3TOH 3aJadyd B COBPEMEHHBIX YCJOBHSX II€IIECO00pasHO HMMETh H
UCTIOJIB30BaTh HA MPEINPUATHH MATEeMAaTHYECKYI0 KOMITBIOTEPHYIO MOJEIb, IO3BOJISIONIYIO
NPUHUMATh ONITUMAJIbHBIE YKOHOMUYECKH 0OOCHOBAHHBIE PELICHHUS 10 HaJaKe, PETYIUPOBKE U
MOJICPHU3AIMN CUCTEMBI [EHTPAIM30BAaHHOTO TEIUIOCHAOXKEHUSI TPH YCIOBHU OOECIICUCHHUS
noTpeduTeneil pacyéTHBIMU TEIUIOBBIMH WM THAPABIMYECKUMH IapameTrpamu. Takas MoIeib
MIO3BOJIUT 0OOCHOBBIBATH TAPU(BI HA TPEAOCTABIIAEMOE TEIIO U HEOOXOIMMOCTh MOJICPHU3AIIH
Y HaJIaJKH TETJIOBOU CETH.

Ha npakTuke BCcTpedyaoTcesl pa3jinyHble CHTYallMH, MPH KOTOPBHIX KOMNBIOTEPHOE
MO/IeJTMPOBaHHEe MOKeT CYIIeCTBEHHO NMOMOYb B NPHHATHH O00OCHOBAHHBIX pellleHUil, a
UMEHHO:

e HEIOrpeBarOTCs KOHIEBBIE MoTpeduTenu. s mpekpamieHus xano0 TeIuIoceTh 3aBBIIIACT
TEeMIIEpaTypHBI TpaduK, YTO MPUBOAMT K IEPEpacxony rasza Ha BBIpAOOTKY Tera Io
CpaBHEHHIO C HOPMATUBHBIMHU TIOKA3aTEIISIMU;

® B YCTHIPEXTPYOHOW CHCTEME BBIMIET W3 CTPOsl (MPOp’KaBesl) TPYyOONPOBOA TOPSUYETO
BostocHaOxenus (I'BC). U cucremy nepeobopyoBaiu B ABYXTpYOHYIO ¢ OTKpbITHIM ' BC;

® BMECTO TOTrO, YTOO MPOMBITh BHYTPEHHHE CHUCTEMbI TEIUIOCHAOXKEHUS, MOTpeOuTenn
pacTauMBarOT JAPOCCEIbHBIE MAaiOBl MM JAEMOHTHPYIOT 3JIEBaTOPHI, CTaBsAT Hacochl. Kak
CJIEZICTBHE, TEIUIOCETh NepeBoauTcs Ha apyroi (¢ 130/70 Ha 95/70) remnepaTypHblii rpaduk;

e MHOTOYHCIICHHBIE JIOKAJbHBIE (HA HECKOJIBKO JIOMOB) KOTEIbHBIE MOYKHO 3aMEHHTH OJHOMN
LIEHTPATM30BaHHON CHUCTEMOH TeriocHabxenus. nmu HaobopoT, 3aMEHUTh WIIW JOTIOJHUTH
LEHTPAIIM30BAaHHYIO CHUCTEMYy TEIJIOCHAOXEHMS  JIOKAJbHBIMH  KBAapTAJbHBIMH MU
BHYTPHUIOMOBBIMHU KOTEIHHBIMH;

® TIOCTENICHHOE IMOJKIIOUCHHE K TEIUIOCETH HOBBIX MOTPEOHTENEH 10 TeX IMop, MOoKa CEeTh He
nepecTaéT MpoImycKaTh TEIJIOHOCUTENb. [ perieHus: mpoOaeMbl TeII0CeTh MEPEBOAST Ha
npyroii (¢ 95/70 na 130/70) TemneparypHsbiii rpaduk.

K xapakTepHbIM COOBITHAM, CUTYalHsIM, CHTHAJM3UPYIOIIMM WJIM NPUBOASIINM K
HU3MEHEHHI0 THIPABINYECKOr0 Pe:KMMa M TPeOYIIIUM TelJIOrHAPABINYecKOro pacuéra u
HAJIAJKHU TeIJIOBOM CeTH OTHOCATCS:

e [epepacxo ra3a Ha BeIpa0OTKY TEIUIA U JIEKTPOIHEPIHH HA LIUPKYJIALUIO TEINIOHOCUTEIIS
10 CPAaBHEHUIO C HOPMATUBHBIMU MOKA3aTeIsIMH;

® OTKJIIOYEHHE CTapbIX WM MOAKIIOUYEHNE HOBBIX MOTpeOuTENe Tema;
e 3aMeHa MaMeTpoB TpyOOmpoBoa;
® U3MEHEHHE TEMIEPATypHOTO rpaduKka TErIOHOCUTENS,

® U3MEHEHHME IPOIMYCKHOM CIOCOOHOCTH HApY’>KHBIX CETel M BHYTPHIOMOBBIX CHCTEM
TEIUIOCHA0KEHUS.
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MpUNoXeHMe K TEXHUYECKOMY OTHETY
«HanagouHbIi pacyeT Tensiosol cetn KoTenbHoi
"Poraveso”» 2010 r.

3 5883

000 «l'eoUHdol pag»

Puc. 2. Pe3ynbTaTsl Haaag0uyHOTO TEIUIOTHAPABINYECKOTO pacuéTra. Pacu€THas cxema TernoBoi
CEeTH U TIbe3oMeTpruueckuil rpaduk. Ha OGymare u MOHHTOpE KOMIIBIOTEPA

Mpumep.

PucyHkun 1-4 nnnoctpupyoT BO3MOXHOCTM nporpaMmmbl ZuluThermo n HekoTopble pe3ynbTaThl
pabot OO0 «l'eoUHpolpag» ¢ Tennocetoto MOTU (puc. 1), OO0 «MUTpoMTENNOCEPBUCH
(pnc. 2) n MYT1 «lNogonbckas TennoceTby» (puc. 3, 4). BoinonHeHne paboT 6110 00ycnoBneHo
NOAKMOYEHNEM HOBbIX MNOTpebuTenen; OTKMIYEHMeM CTaporo W MNOAKMNIOYEHWEM HOBOIO

MUKpOpaKoHa, MepeKnaakon ydyacTka maructpanbHoro Tpy6onpoBoga € M3MEHeHMEM
AnameTtpa.

MpumeHeHne nporpammel ZuluThermo nossonuno:

e OMepaTuMBHO (B TedeHue 1-2 MecsueB) co3gaTb pacyéTHble MOAEenu MUIOTHbIX
TENNOBbLIX CETEN:

-10 lkan/4, 50 3gaHui;
-130 Mkan/v, 270 3gaHnin, 9 LITTT,
e BbIMOMHUTL pa3paboTKy MeEpPONPUATHIA NO PEXMMHONM Hanagke, a MUMeHHO:
- TMApaBnMYECKUiA pacyeT 1 pa3paboTka rmapaBnMyYecKkoro pexmuma;
- pacyeT OpoccenbHbIX YCTPONCTB U 3N1€BATOPOB;

- COCTaBJIEHNE TEXHNYECKOrO OoTHeTa «HanagoyHbIn pacyeT TENNOBOW CEeTH
KoTenbHown -1». (puc. 2, 3, 4);

- METOAMNYECKME pekoMeHaauun no pabote ¢ nporpammon ZuluThermo.

-- paspaboTaH rmgpaBnuyecknin pexmm paboTbl koTensHon MOTU npu
pasnuyHbIX YCIOBUSAX TEMMOBOW Harpy3sku, ¢ y4€TOM HOBbIX U

NPOEKTUpyeMbIX HOTpGGMTeﬂeI‘Z, TemMnepaTtypbl HAPYXXHOro Bo3ayxa u
KonmyecTBa BKMNIOYEHHbIX KOTMNOB.



Tennocetb M®TU ycnewHo paboTtaeTr nocne BbINOHEHHOrO pacyéta. Cenvyac
pPEKOMEHAOBaHHbIE  MEPONpUATUS MO y3Nam MOAKMIOYEHUS  BHYTPUOOMOBBIX CUCTEM
oTonneHus (warnbbl 1 aneeBaTopbl) BHEAPAKOTCS YNpaBASoWMMU KOMNAHNAMU OMUTPOBCKOrO
paiioHa u r. Moponbcka. ATU ceTu yxe ycnewHo otpabotanu mopossl —20 °C B HosiGpe-
nekabpe 2010 r. lNMonHee O peaynbTaTax HanagkMm MOXHO OyaeT cyauTb No pesynbTatam
OTONUTENbLHOrO Nepmoaa.

CoTpyaHukn TennocHabxalwmnx nNpeanpuaTui npowewme obydeHne n CTaxknpoBKy
YK€ CaMOCTOSATENbHO CO34anM pacyéTHble Modenn u paspabotann MeponpuaTus no
PEXMMHOW Hanagke cregyrwmux oOObekToB W, TakuMm obpasom, npogormkatT paboTaTb
CaMOCTONATENbHO MO OTpaboTaHHOW MeToaMKe.

Kak mnpaBuio, cnenuanvcTel M PYKOBOJUTEIM TEIJIOCHAOXKAIOMIUX HPEANpUATHN
MOHMMAIOT 11E1eCO00Pa3HOCTh HANAIKH TEIJIOBBIX CETe, TeM 0oJiee 4To 3Ta 3a/1a4a OTHOCHTCS K
UX KOMIIETEHIIMM M OTBETCTBEHHOCTH. OJHAKO IpPH 3TOM  CYIIECTBYET €IIE€ MHOXECTBO
HEOTJIOKHBIX MPO0JIeM: 3aMeHa HIT PEMOHT aBaPHIHBIX YYaCTKOB CETH, YYaCTKOB C YTEUKaMHU, C
MOBPEKAEHHONW MJIM OTCYTCTBYIOLIEH TEIJIOBOM M3oisLuen. [1oaTomy Tak Ba)KHa OLIEHKA 3aTpar
u 3¢ exra oT peKMMHON HATAKN TETUIOBBIX CETEH.

Pacuérnbie TenoBble HATPY3KH M IHAMETPbI 0TBEPCTHIl APOCCEIHPYIOIIHX YCTPOHCTB

norpeduTeeii Tensa koreapHoii [aiiaapa, 11 o6opy, 1x UTII ¢ Ten na 'BC
Ha Bxoge B UTN OTtonnexue lopsiuee BogocHabxeHue CyMmapHas Harpy3ka
AaBnexve B Tennoeas = Tenrnosas Harpyaka GeTeBow = pacxo/, HarpeBaeMoi
Tpy6onpoeoae Harpyaka - g (rpetoLueit) Boab! - 'g BOAbI B BOZIE
§ 35 g 35 CpeaH | Makcum g 305 g 3. 8 Tenne | cpeaHe(  npu
pacno 358|oxs2 Wi |anbHbidf 3 % S| o % = npu W |makcuma
norae B Eé s gﬁ s pacxop| pacxop E_é s Eg s MaKcK | UMpKY | cpepHeit| Harpysk| nbHOI
Anpec, BBoA [noaatoLy| 06paTHO | Mblit 8 |ceteso| 2 S €| 2 € |cpenus|makcum|ceTeso|ceteso | 2 S €| 3 S €|cpenH | manbH |naumo|Harpyske| e Ha |Harpyake
nn| cuUtn em M wanop | Tenne |ieone| £ & 5| & &S| s |answas|ieons|ieons | £ & F| S &S| wa it | HHbii | Ha TBC | MBC | Ha MBC
Tkan/ Fkan/ | Tkan/ Fkan/
M M M vac T/ m MM vac vac T T M MM T/ T/ T vac T TN
1|K17a 234,0 2104 236| 0977| 12,37 21,6 16,3| 0,180] 0405/ 480| 1080( 229| 150 360| 809 243 1157| 17,17| 23,17
2|K19 234.8 20961 25.2] 1,132 14,33 232 17.3] 0,164] 0368| 4.36] 981 241 1471 3261 7.34] 220/ 1,296 1869 24,13

10|K20. BBOA 1 234,0 2104| 23,6| 0,767 9,70 216 14,4 0,098| 0,220| 2,61 5,88 229 11,1] 196| 4.40( 132 0864| 12,32 15,58
11]K20. BBOA 2 234.0 2104| 23,5| 0,767 9,70 215 14,5] 0,098| 0,220| 2,61 5,88 228 11,1 196| 440[ 132 0864] 1232 15,58
12|K20a. eon 1| 2334 211,0) 22,3| 0,699 8,84 19.8 14,1 0,097| 0218| 2,58 581 21,0 11,7/ 193] 435 130/ 0,795 1142 14,65
13|K20a. BBOg 2| 233,3] 211,1) 22,2| 0,699 8,84 20,2 14,0{ 0,097] 0218| 2,58 5,81 21,5 11,2 193] 435 1,30 0,795| 11,42 14,65
14|K17. BBoA 1 235,5] 208,9| 26,5| 0,854| 10,81 245 14,8/ 0,090f 0203| 2,40{ 540 258 10,3| 1,80| 4,05 121 0,944 13,21 16,21
15|K17. BBoA 2 235.5 209,0) 26,5| 0.854] 1081 245 14,8| 0,090f 0203| 240{ 540 258 10,3] 1.80| 4,05[ 121 0,944 13,21 16,21

[13. net.can

16|(43) 234,4 210,0f 24,5 0,210] 2,66 225 7,5| 0,068] 0,152 1,80 4,05 238 9,11 135] 3,03 091 0,278 4,46 6,71
[14. net.can

17{(04) 234.0 2104| 23.6| 0.210] 2,66 21,6 7.6/ 0,068 0152] 1,80 4,05 22,9 92| 135 303] 091 0,278 4,46 6,71
WA1. wkona

18[(Ww1) 236,1| 2083| 277| 1,040| 13,16] 257 16,1] 0,032] 0071 084 189 270 60| 063| 142| 042| 1,072 14,01 1506
W2. wkona

19((LLI2) 235,4 209,01 26,5| 1,040 13,16 24,5 16,3] 0,032 0,071] 0,84 1,89 25,8 6,11 063 142| 042 1,072) 14,01 15,06

Bcero no UTI ¢ tennoo6menHukamu MBC: 15,400 194,94 1,976 4,476 52,68 126,81 40,68 92,16 27,65 17,376 247,62 321,76

Puc. 3. Pe3ynbraThl Hala04uHOro TEIUIOTHAPaBINYecKOro pacuéra. [IpoccenbHble maiobl 1
COILIA HJIEBATOPOB

I'uapaB/inyeckuii pacyer TeIIOBbIX ceTeii kKoTesbHOIl [aiinapa, 11

5 XapaKTepucTMKMU y4acTKOB PacueTHble AaHHbIe y4acTKa Motepu | Pacnosnor
o ~ ORBBd o
8 2| naumerosarue Havana HalMeHOoBaHM1e KoHua AICL L CTETRC | [l neHTHa noTepu Hanopa Ha y4acTke Hanopa | - aemsi
e [} yuacTka yuacTka AvameTp | AfMHHA | MEeCTHbIX [ CETEBOM | ckopocT! . ot Hanop B
a s Tpy6o- | y4acTka |conpotus{ BOAbl |b BOABI . UCTOYHMK|  KOHUE
4 nposona nenwit ILauﬂerOf(i yAenbHble | IMHENHbIE | MECTHblE A yuacTka
MM M T/ m/c MM Mm/m MM MM M M
1]TK-1 TK-2 600[ 121.18] 303.32] 0.31 3 0.23 28 0 0.07 59.93
2[TK-1 TK-3 600[  54.52 4.5 1784.72 1.80 3 7.84 428 723 2.32 57.68
3[TK-2 TK-4 500 35.81 259.88) 0.38 3 0.44 16 0 0.10 59.90
4[TK-2 OrtB. Ha yn.[oTBanbAa 250 30.91 1 43.45 0.25 3 0.46 14 4 35.00 25.00
5[TK-3 TK-6 600[  81.55 2| 1748.21 1.76 3 7.53 614 308 4.17 55.84
6|TK-3 Ors. Ha yn.CBepanosa 250 0.01 36.50 0.21 3 0.33 0 0 30.00 30.00
7[TK-4 TK-5 500[  44.32] 259.88) 0.38 3 0.44 19 0 0.14 59.86
988|p., K.l'otBanbaa yn., 17 K.I'otBanbga yn., 17 80 5.85 2.37 0.13 3 0.55 3 0 39.69 20.31
989|p., BuicoTHas yn., 38 BbicoTHas yn., 38, NpucTp 80 19.24 0.81 0.05 3 0.07 1 0 41.22 18.78
990|p., Buicothas yn., 38 BbicoTHas yn., 38 80, 4.64 2.98 0.17 3 0.87 4 0 41.22 18.78
991|p., NenunHrpaack.np-a, 9 Jlennurpapck.np-a, 9,
npucTp 80|  23.14 0.78| 0.04 3 0.06 1 0 4268 17.32
992|p., NlenunHrpaack.np-a, 9 |JlennHrpaack.np-a, 9 80 5.95 2.02 0.12 3 0.40 2 0 42.23 17.77
993|p., Nenunrpaack.np-a, 5  |NennHrpapck.np-a, 5,
npucTp 80 20.71 212| 0.12 3 0.44 9 of 4273 17.27
994|p., llenunHrpaack.np-a, 5 |JleHnHrpaack.np-a, 5 80 5.4 2.40 0.14 3 0.57 3 0 42.19 17.81
995|p., NNeHuHrpaack.np-a, TNennnrpapck.np-a, 13/20.
13/20 npucTpon 80|  26.64 207 0.12 3] 0.42 11 o[ 4217 17.83
996|p., NeHuHrpaack.np-a, TNenunrpaack.np-a, 13/20
13/20 80) 13.73 212] 012 3 0.44 6 0 4183 18.17
MakcumanbHble 3HaYeHUs: 2x600 532 10.30 2088 1.80 3 46.17 3163 788 52.90 59.98
MuHMManbHbIe 3HaYeHus: 20 0.14  0.02 1 7.10
Bcero: 39 020
Puc. 4. PGSYJ'II)TB.TI)I HaJIaJOYHOI'O TCIJIOTHAPABINYCCKOr0 pacucTa. FI/IHpaBJ'II/I‘IGCKI/II/I pacucT

TpyOONpPOBOIOB



CneslaeM NpPHMEPHYI) OLIEHKY 3JKOHOMHYECKOro J(pdeKTa 0T HAJAAKH TelioceTH
koTenbHOM MomHocThio 100 I'kan/uac, obcmyxuaromein 200-300 3nanuit ¢ I'BC. Croumocts
PEKUMHON HANAJKU CHUCTEMBI IIEHTPAIM30BAHHOTO TEIUIOCHA0XKEHUS TaKOM CETH COCTAaBHUT
npumepHo 0,3 — 1,5 man py6. Ludpa Bpoae Obl Gomblnasi, HO AaBaiiTe CpaBHUM €€ C MOTePSIMU
n3-3a pa30alaHCUPOBKU THAPABIUYECKOTO PEXKHUMA; YOBITKAMH, BBI3BAHHBIMH  CIIOpaMU C
MOTPEOUTENSIMHU, HEAOMONYUMBIIUMHU TeIUuio. ['0f0Basg BBIpyYKa OT pealu3allH Tera 3TOU
KoTenbHOU, mpu Tapude Ha Ttemwto 1000-1500 py6./'kam cocraButr 270-400 muH pyo.
[Tepepacxop Teria W MEKTPUUECKONH MOITHOCTH BKYIE CO «CHOPHBIMUY» H3AEPKKAMHU MOXKHO
orieHuTh B 3-10%. Torma, okonuarenpHas mudpa s Hamrero cpaHeHus — 10-40 mMiH pyo.

PeXXuMHasa Hanagka TensioBoM ceT MOXeT 3aMeTHO NOBLICUTb 9KOHOMUYECKYHO
3(*)(t)eKTVIBHOCTb paGOTbI TensioBon cetn n OKYyNnUTbCHA B Te4eHue ogHoro nnu
HEeCKOJIbKUX MecCsiLeB.

OnHako JeHer Bcerja He XBaTaeT, MOpOW Jake Ha TEKYILIUE HEOTIOXKHBIE PacXo/ibl,
CBSI3aHHBIE C ABAPHUITHBIM PEMOHTOM, OIUJIATOM ra3a WJIM BblJauyel 3apruiaTtel. B cBSI3HM ¢ 3THM
MOKHO NPEAJI0KUTH cJIeAyIolIHe «penenTb» BbIX0Aa U3 CI0KHOM CUTYalluM:

e BKIIOYATh CTOMMOCTHh HaJQJIKU M NPUOOPETEHHE MPOTPAMMHOTO OOECHEeUeHHsT B TapU(bI
(nan6OaBku K Tapudam) Ha CIETYIOUUI roJl 1 B MHBECTUIIMOHHBIE MPOEKTHI (IIPOrpamMMBbl)
Uil 00ecreyeHns TEXHWYECKUX YCJIOBHH TOAKIIOYEHHS HOBBIX IOTpeOHMTENed Teruia,
Pa3BUTHS CUCTEMBI TEIUIOCHA0XKEHUS U MOBBIIIEHUS €€ HHeProd(PpPeKTUBHOCTH;

® ABTOMATH3UPOBATh PEKUMHYIO HAJAJKy TEIUIOBOM CETH B IIEJIOM C IOMOIIBIO
MIPOTPaMMHOTO OOCCIICUEHUsST ISl BBIMIOJIHEHUS TEIUIOTUAPABINYCCKUX PACUETOB, YTO
MO3BOJISIET CO3/1aBaTh W BECTH AJIGKTPOHHYIO KapTy ropoja cO CXEeMOW — pacy&THOM
MOJIETIBIO TeTUIOBOM cetH (Hampumep, ZuluThermo © IMomurepwm, puc. 1, 2);

C y4eToM COBpeMEHHBbIX YCJIOBHMH M TEXHOJIOTHIl MpeACTABJAETCHA Leaeco00pa3sHo
CJIeYIOLIAs MOCJIeI0BATEIbHOCTD AeHCTBUH 110 Pe:KUMHOM HAJIAJKe TeMJIOBBIX CeTei:

e MpuoOpeTeHre MPOrpaMMHOIo oOecredeHust ISl BEACHMsI SJIEKTPOHHOM KapThl Topoja co
CXEMOU - paCYETHON MOJIENBIO TEIJIOBOM CETH U TEITOTMAPABINYECKUX PACUETOB;

e co3JaHuEe pacuéTHOW MoJenu M pa3padoTKa MEpONPHUATHH IO PEXUMHOM Haylajgke
TEIJIOBOM CETH OJHOW KOTEJIbHOW B KaueCTBE IMHJIOTHOTO — O0Opa3loBOr0 OOBEKTa
COBMECTHO C OpraHM3alUel, CHELUUATU3UPYIOLIEHCS Ha BHEAPCHUUM U I[PUMEHEHUU
MIPOTrPaMMHOTO 00ECTICUCHHSI;

e 00ydYeHHE COTPYIHUKOB MPEANPHUATUS pPabOTE C MPOTrpaMMHBIM 0OecTieueHreM, 0TpabOTKa
METOAMKHA CO3/1aHMsI M BEJEHUS CXEMbl - KOMIIBIOTEPHOM MOJIENM TEIJIOBOM CETH U
pa3paboTK MEPOIPHSITHI IO PEKUMHOW HalaJKe TEIUIOBOM CEeTH C MPUMEHEHHUEM
MIPOrpaMMHOTO 00€CTIeUeHUs Ha PUMEPE MUIIOTHOTO-00pa3IoBOro 0ObEKTa.

B npanpHelitiem TerutocHaOkaromash OpraHU3allvs MOXKET CaMOCTOSITENBHO BBIOJHATh
BECh KOMIUIEKC PabOT MO PEXUMHOM HajaJKe TETUIOBOM CEeTHU (CHCTEMBI IICHTPATN30BAHHOTO
TETIOCHAOXKEHHS) C MPUMEHEHHEM COBPEMEHHBIX HHCTpyMeHTOB. OpaHaKo yacTh pador,
TaKyl0 KakK CO3JaHU€ pACUETHOM CXEMbl - KOMIIBIOTEPHOM MOJEIW TEIJIOBOM CETH BBOJ
HCXOAHBIX JaHHBIX, oTiIaaka MOACIIHM, aHallu3 pe3y.III>TaTOB pacqéTa, MOXHO OTAaBaThb
CHIEIUATTU3UPYIOMIEHCS HAa ’TOM OpPTaHHU3aIUH.

000 «NeoHndol paa»

141700, MockoBckas. 06n., r. JonronpyaHbin
WHcTuTyTCKMI nep. 9, NeoMHpol paa

Ten. +7(498) 744-63-09, +7(926) 204-52-65
www.geoinfograd.ru, e-mail: info@geoinfograd.ru
Skype: “4 GeolnfoGrad, VjacheslavGovorov



