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IH®OPMAIINHA MO/IEJIb TOIIOJIOI'Ti
MEPEXKI TEILIOIIOCTAYAHHS

CTaTTs mpHCBSYEHA 3aCTOCYBAHHIO 1HGOPMAIIMHMX TEXHOJOriH IpH MOAENIOBAaHHI Mepex
Teronocrayanus.  PospoOneHa  ysaranpHeHa — iHdopMamiiiHa — MoJenb  TOHONOrii  Mepexi
TEIJIONOCTaYaHHs, Mo 0a3yeTbcs Ha Teopil rpadis. OmucaHO METOA YMOPSAKYBaHHS BHXIJHOI MaTpUIl
IHIMAEHLIH. 3ampONOHOBaHUII METO/ J03BOJNISE 3ANUINNTH B MATPULll IHIUAEHLIH nuie iHpopmalito,
HEOOXiJHY 111 MOJeTIOBaHHA Tononorii mepexi. [in.: 1. Bibmiorp.: 10.
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INocTtanoBka npodaemu. CucTeMa IIEHTPANIi30BaHOrO TEIUIONOCTaYaHHS MicTa
SBJIsIE COOOK0 TEXHIYHMII KOMIUIEKC YCTAHOBOK, IO T€HEPYIOTh, PO3MOJIISAIOTH Ta
CIOXHMBAKOTh Terwio [1]. Moro ocobIuBICTIO € HASBHICTH B3a€EMOIL yCIX CKIIaJIOBUX
3 ypaxyBaHHSAM IPUB’SI3KH 10 MICIIEBOCTI, TOMY NPU MOJICITIOBaHHI pOOOTH Mepexi
MepIl 3a BCe MOCTaE 3ajiaya KOPEKTHOTO MpEeCTaBJICHHs iH(pOpMAIiiftHoi Mojemni
TOnONOrii  TPyOONpOBIAHOI Mepexi, B sKiH BHKOHYETbCS MOTOKOPO3MOJILI
TEIUIOHOCISL.

BupimeHHss THTaHb IIONO PALiOHAIBHOTO BHKOPHCTaHHS EHEPreTUYHHX
pecypciB mpH 3a0e3leyeHH] TEIJIOM HacelIeHHs HEeMOXIHBe Oe3 iHTerpamii ycix
MOKa3HUKIB pOOOTH CHCTEMH TEIUIONOCTauaHHs Micta B €AuHy iH(opmatiiHy
CHCTEMY, Ha pojb sKOi Kpaiie 3a Bce miaxoauth ['IC, ToMy 1110 B Hill 3HAXOIUTHCS
aKTyallbHa Ta noBHa iH(popmaiis. OcoOMUBICTIO 3aCTOCYBaHHS reoiHPOpPMAIIHUX
TEXHOJIOTI# € MOCTIiHE OHOBJICHHS JIaHHX, TPH [IbOMY iH(OpMAIlis PO TOMOJIOTI0
TiIpaBIiuHOI MepeXi He 3aJOBUIbHSIE BUMOraM KJIacCHYHOrO MiAXOAY [0
MOJICITIOBAHHS TIOTOKOPO3IOAINY, KU NOTpedye yHOPSAAKOBAHOTO OIHCY TOMOMOTT
Mepexi. Y 3B'S3Ky 3 LIIUM aKkTyallbHOK € po3poOka iHdopmaiiiHol Mopeni, ska
JIO3BOJISIE ONEPATUBHO 3MIHIOBATH 1H(OPMAIIO Ta MMOCTa4aTH MPOrpamHi 3aco0H
PO3paxyHKY MOTOKOPO3MOAINY BUXIIHUMHU TaHUMHU HEOOX1THOT CTPYKTYPH.

Anani3 Jjiteparypu. IIpobiemaM MoJeNOBaHHS MepeX TeIIONOCTaYaHHs
npucBsdyeHi po6oru BueHux A.Il. MepenkoBa [2], IO.H. XaputronoBa [3],
J.C. Capuuesa [4], €.b. Apramonosa [5], JI.C. ITonupina [1], A.I'. €BnokumoBa [6]
Ta iH.

AmHani3z gaHux poOiT TMOKa3aB, IO B SKOCTI IHCTPYMEHTa MPH MOAETIOBaHHI
MEpEXK TEeIUIONOCTa4aHHsI BUKOPHCTOBYEThCS Teopis rpadis. Lle mos’si3aHo nepi 3a
BCE 3 THM, II0 TaKkMM YHHOM 3PY4HO ONMCYBAaTH pO3TalllyBaHHA O0’€KTiB Ha
TUTONIMHI Ta 3B’S3KM MiX HUMHU. [IUTaHHAM NPaKTUYHOrO BHKOPUCTAHHS Teopil
rpadgiB  mpucesiueHi podotn O.Ope, B.A.E€BcrirneeBa, B.€. Anekceesa,
B.H. KacsnoBa [7 — 10]. OmHak y 1mmx poOoTax ampiopHO mependadaeTbes
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BUKOPUCTAHHSI HEOOXIHOI 1 JOCTaTHBOI KijbKoCTi iHpopMalii. He posrnsaatoTbes
NIUTAHHS {1 YITOPSAKYBAHHS Ta BIIYYCHHS HaIHIIIKOBOCTI.

Mera crarri. Po3poOka iHdopmamniliHol Mojeni Tomonorii TpyoompoBiaHOT
Mepexi, sIka JIO3BOJISIE ONePATHBHO BHOCHTH 3MiHH Ta 3a0e3nedyBaTH (OpMYyBaHHI
il KOPEKTHOTO OMUCY Y MATPUYHOMY BUTJISIII.

Indopmaniiina momennb Tomosorii Mepexi Temnonocrauanusi. BximHa
iHpopMaIlis, II0 OMUCYE TOMOJNOTIID MEpPeX KOKHOTO TEIUIOTeHEPYIUOoro
MIAMPUEMCTBA, y OINBIIOCTI BHUMAJKIB MPEICTaBICHA Y BUNIAAI rpadivHux
[aNepoBHX CXeM, IpPH AETaJbHOMY JOCHI/UKEHHI SKHX MOXKHA BHABHTH DX
HETOYHOCTEH, OCKIJIbKM PEMOHT Ta MOJEPHI3allisl MepPeX MPOXOJITh IIBUIIIC, HiXK
BHECEHHSI 3MiH B pydyHOMY pexuMi. [HdopmMaliitHa Mozaenb TOHonorii Mepexi Mae
3a0e31evyBaTH MOKJIUBICT ONEPATHBHOTO KOPUTI'YBAHHS CXEM TEIUIONOCTaYaHHs.

I'padu € icTOTHUM eneMEeHTOM 0araThOX MAaTEeMAaTHYHHUX MOJENe B CaMHX
Pi3HOMAHITHHX Tamy3sX HaykH i pakTuku [9]. Ix 3acTocyBanus 3a6e3meuye HaouHe
MPE/ICTABIICHHS B3a€MO3B’SI3KIB MDK O00’€KTaMU Ta TIpolecaMd B CKIAJAHUX
cucremMax. [lpu MopenmoBaHHI TOMONOTIi TPYOOMPOBIAHOI MepexXi JOIIIBHO
3aCTOCOBYBAaTH TeOpil0 rpadiB, TOMy L0 y [IbOMY BHNAAKY HAaWOUIBII 3pY4HO
3MIHCHIOBATH MepexiJi Bi MaTeMaTHYHOI Mojeli 10 rpadidHOro 300pakeHHs
Mepexi 1 HaBmaku. ['pad mepexi TermonocradaHHs sBIsi€ COOOK YHMOPSIKOBaHY
napy G = (V, E), 10 CKIaa€eThcs i3 MHOKMHM BEpUIMH V' Ta MHOXXUHU pedep E,
npuuomy V=A{1,2, ..., n} i E={1,2, .., m}.

I'padp Mepexi TemIomocTayaHHS XapaKTepU3YeETbCS THM, LIO MHOTpedye
MOCTIHHOTO OHOBJICHHS BHACTIZIOK 3MIHM CTPYKTYPH MEpexi, sika BiIOYyBa€eThCs
HEePEeBaKHO 3 TAKUX IPHYMH:

1) 00’eHaHHs JEKIIBKOX TPyO B OIHY IIiCHsl TPOBEINEHHS MOJepHi3arii
(HanpukIiaja, 3amMiHd TPYO Ha HOMEPEAHBO 130JbOBaHI);

2) po3zinieHHs OfHI€ET TPYOH Ha JIeKLIbKa MiCJisl TIPOBENICHHSI PEMOHTHHX POOIT;

3) yCyHEHHsI TTOMMWJIOK IIiCIIsl BHSBJIICHHS HEBIAMOBIIHOCTEH MIiX ICHYFOUOIO
MepekKero Ta i CXeMOI0 MPH MPOBEJICHH] MacopTH3aLlii.

BigcnigkoByBatd Taki 3MiHM i KOpUTYBaTH BIAMOBIAHICTH MiX HOMEpaMu
BY3IIiB Ta Tpy0 B MepeXi BpPYYHY NpPaKTHYHO HEMOXJIHMBO. Tomy iHdopmaiiito,
HeoOXiHy Juis ToOynoBu rpada Mepexi, TOIIbHO 30epirati B 0a3i gaHux. Jlume
TaKUM YHMHOM MOXKHA 320€3MeYMTH HAaJIHHICTh 30epeKeHHs AaHUX Ta BUPIIIUTH
3a/lady aBTOMaTH3allii YIIOpsIKYBaHHs HyMepallii TpyO Ta By3JIiB.

3 oHOro OOKY, KOYKHA TpyOa YH BY30J TOBUHHI MaTH CBill yHIKaJIbHUIA HOMED,
KU Ta€ThCsl PH BHECEHHI NaHUX IPH HacrmopTu3auii Ta 3abe3medye DOCTYN 10
iHpopMmarii, HeoOXigHOI JUIS MOJEIIOBAHHS IOTOKOPO3MOMAINY, HANPHUKIA,
JIOBKMHA 4X JAiaMeTp TpyOu. 3 iHIIOro OOKy, 3MiHH TOMOJOTIT MEepexXi MPU3BOIATH
JI0 KOpUTYBaHHs Hymepauii TpyO Ta BYy3miB. Po3poOka iHdopmamiiinoi mopeni
MepeKi Mae BpaxOBYBaTH BUILIEBKa3aHi OCOOIHBOCTI.

Ha puc. 300paxena iHdopmamiiiHa  MOIenb  TOMONOTii  Mepexi
TEIUTONOCTAaYaHHs, sIKa MpecTaBieHa qeoMa cyTHocTaMu TPYBA ta BY3O0JL
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TPYBA BY30.1
HOMEp Tpy6u Ma€ KOOpAUHATH HOMEp By37a
HOBHI HOMED TPYOH ®10B1IT HOMED By3Ia
MIOYaTKOBUH BY30II KOOpauHaTa X
KiHIIeBHUIi B30I Koop/mHara ¥

Puc. Indopmaniitna mosiens Tomosorii Mepexi
TEIUIOMOCTAYaHHs

Cyrhicte TPYBA, sika npencraBieHa MHOXKHHOIO aTpUOYTIB {HOMep TpyOw,
HOBHI HOMep TpyOH, HOMep HO4YaTKOBOI'O BYy3Ja, HOMep KiHIIEBOTO BY3Ja} SIBIISE
CO0OK CIMCOK IHIIMJCHTHOCTI, SIKWil BKa3ye Ha BIAMOBITHICTH MiX By3JaMH Ta
tpybamu. Cythite BY30JI, mpeactaBieHa MHOKHHOK aTpuUOYTIB {HOMep BYy3ia,
HOBHIA HOMEp BY3Ja, KOOpJMHATAa X, KOOpAHMHATAa Y}, MiCTHTH iH(pOpMAI PO
KOOpAMHATHA  BY3MiB, HEOOXiAHYy s rpadiuHOro 300paxkKeHHS Mepexi
Terionocrayanis. HaBemeHa Moienb TOMonoril Mepexi Ipy MOAENIOBaHHI TEIUIO 1
TIIPaBIIYHUX MPOLECIB MOXE OYyTH PO3IIUpPEHA MUISXOM HAIOBHEHHS HOBUMH
atpubyramu. Hampuknan, B cytHicte TPYBA MoxyTh OyTH BKITIOUEHI aTpUOyTH
"HoMmep TpyOu", "noBxkuHa TpyOH" Ta iH.

3 Merow 3abe3neueHHsl NOCTYIY 10 HasBHOI iH(opmarlii He3aJe}HO Bif
moaudikamii Tononorii Mmepexi cyrHocTi TPYBA Ta BY30JI BKIIt04al0Th MHOXKHWHHY,
110 MICTATh 3HaYEHHS HOBUX HOMEPIB TPYO Ta BY3JIiB MICIIsI YIOPSIKYBaHHS.

MaTtpuyHe mnpeacTaBieHHsl iHdopmaniliHoi Moaeni TomoJorii Mepexki
TeluionocTavyanHs. [HpopmarliiiiHa MoJenb TOMOJOrii Mepexi TeruIonocTadyaHHs
0a3yeThcs Ha MpeACTaBleHH] rpada Mepexi y MaTpudHoMy Burisiai. ['pad mepexi
TEIUIONOCTA4aHH OJHO3HAYHO MOXKHA MPECTaBUTH 3a JOIMOMOTOK MaTpHII
IHIMIEHIH 4, sika OyIayeThCs 32 HACTYITHUMH TPaBUJIaMH:

+1, k140 pedpo e; BXOAUT y BEPLIMHY V ,
A;; =4 —1, kw0 pedpo e; BUXOHUTS i3 BEPLIMHK v,
0, sikuyo pedpo e; He IHIMACHTHS BEPLIMHI V ;.

Marpunst iHIHMIeHIIH MicTHTh BCHO iH(poOpMalio npo rpad, mpore mpu il
noOyloBI  CTUKaEMOCS 3 TakKol TNpOONEMOI: Y BUMAAKY, KOJIH CXeMa
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TEIUIONOCTa4YaHHs MmignaBanacs Moaudikaiiii, Hymepariist Tpyo Ta By3JiB MOXe OyTH
He CyIIbHOI. [le 3yMOBJeHO THM, IO BXigHA iH(pOpMAIs s MOOYAOBH MOJEN]
TOnONOrii Mepexi (OPMYEThCS IHTEPAKTHBHHM CIOCOOOM TP MOOYIOBI CXEMH
TEIUIONOCTauaHHs. ToMy Momenb, MoOyZoBaHa HA OCHOBI HEYIIOPSAKOBAHOL
iHpopMaIiii, He Moxke OyTH 3aCTOCOBaHa MPH MOJAIBIIOMY MPOBEICHHI PO3pPaxyHKIB
MOTOKOPO3MO/ILITY.

3 Merow  BHpImICHHS 1€l  MpoOJeMH  MPOMOHYEThCS  MPOLEIypa
VIOPSIIKYBaHHS ~ MAaTpPUIll  IHIUJCHIM, MMOOyJIOBaHOI HAa OCHOBI  CIIUCKY
IHIIMACHTHOCTI TUMY e; = (Vy;, Vy;), TOOTO pedpo e; BUXOAWUTH i3 BEpIIMHH V| 1
BXOJUTH Y BEPLIUHY V5.

[Tpu upoMy BHXiJHA MATPHILS IHIMICHII A PO30MBAETHCS Ha MHOXHHH, IO
MICTSATh €IEMEHTH KOXHOTO PSJIKY MATPHIIi:

Al = {ay, ap, ..., alm}:
A2 = {ay, azy, ..., Gy},

Al’l = {anl; anZ, eeey anm}:
Ta HA MHO>XHHH, IO MICTSTh €JIEMEHTH KOKHOIO CTOBITYHKY:

A:l = {6111, Aty ..., Clnl},

A2 = {6112, azo, ..., Cl,,z},

A'm = {Qym Aoy o Ao}
JIe 1 — KUTbKICTB BY3JIiB; /1 — KUIBKICTB TPYO.

[pu ynopsakyBaHHI BUXIJIHOT MaTpPUIll 1HIMACHIIH BUKOPUCTOBYETHCS METOJ
COpTyBaHHA. B SIKOCTI KpUTEpiro po3aiieHHs MHOXHH A1, ..., An Ha JBi KaTeropii:
MYCTIi Ta HE MYCTI BUCTYIAE CyMa eJIEeMEHTIB KOXKHOI 13 MHOXKUH, sika (JOpMye MacuB
VS[i], i = 1, ..., n. AHaNOTiYHO MPH PO3ALICHHI MHOXHUH Al, ... Am (dbopmyeTbest
macuB TS[i], i =1, ..., m. AHami3 MacHBiB JI03BOJISIE 3/IIHCHUTH PO3/IJICHHS MHOXHUH
Ha MycTi Ta Hemycri: Hampukian, skmo VS[i] = 0, MHOXHHa Al € MyCTO, TOOTO
XKOIHa 3 TpyO He MpHeTHaHa 1O i-T0 By3sa. IIpH IbOMY METOIOM COpPTYBaHHS
3Hal{jeHa IMycTa MHOXKHHA 3aMiHIOEThCS HemycTor0. To0To, mepecTaHOBKa CTOBIILIB
y MaTpHUIli iHIWACHIIIH 3MiHIOE HOMepa TpyO (TLIOK rpady po3paxyHKOBOI CXeMH), a
MepeCcTaHOBKA DSIIKIB — HOMepa BY3MiB. Takuid MiIXiJ NO3BOJSE BUIYYHTH 3
MaTpHIli IHIUISHITIH PSIIKK Ta CTOBIYUKH, 10 MICTATH JIMIIE HYJILOBI €lIEMEHTH.

3anpornoHoBaHa IpoLeAypa J03BOJNAE I030aBUTH MATPHIO IHIWAEHIIH
HAJUIMIIKOBOCTI, SIKa BHWHHKae TpH Momudikamii rpada mepexi. Hanpuxman,
MaTpHIL IHIWACHIIH KOTENBHOI, 10 3HAXOAUTHCS MO BYJ. Y CIICHCHKO-TPOIIbKa, 37
micra KoHorom, 1o ynopsakyBaHHs Mmictuna indopmariio npo 56 tpydo ta 108
BY3IIiB, MICIs YIIOPSIKYBaHHS — nipo 54 Tpyou Ta 42 By3nu. ToOTo, 3acTocyBaHHS
MPOLEYPH YIOPSAKYBAaHHS JTO3BOJIUIIO 3MEHIIIUTH BUX1THY MAaTPHUIIO 1HIUICHITH 1
3a0e3MeYUTH MOXKJIMBICTh ii BHKOPHCTaHHS NPHU MOJIEIIOBAHHI MOTOKOPO3MOALTY
Mepexi.
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BucnoBkn. Po3pobneHo indopmaiiiiHy Moaenb  TOMONOTIT  Mepexi
TEIIONOCTa4YaHHs, SKa J03BOJISE TPOBOJIUTH OMEPATHBHI 3MIHH CKIIAJy 1 CTPYKTYpHU
Mepeki 3 MeTon ii ymockoHameHHs Ta (OpMYyBaTH [aHi Uil MPOBENCHHS
PO3paxyHKy MOTOKOPO3IOILTY MEepEesKi. 3alpOIOHOBAHO MPOLEAYPY YIOPSAKYBAHHS
BUXIJJTHOT MaTpPUIIl 1HIIUJICHIIIH, sIKa JTO3BOJISE 3ATUILUTH B Hill Jiniie iHGopMaTuBHY
YaCTHHY, SIKa OJTHO3HAYHO OIHCYE TOMOJIOTII0 MEPEKi.
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CTaThsl NOCBAIIEHA MPHMEHEHHIO HHGOPMAIMOHHBIX TEXHOJOIMH NP MOJAEIMPOBAHUH CeTei
terocHaOxeHusa.  PaspaGorana  o0oOumieHHas  MHQOpPMALMOHHAs  MOJENb  TOIOJIOTHMHM  CETH
TeraocHabx)xeHus, Kotopast 6asupyercss Ha Teopud rpadoB. OnucaH METOJ| YIOPSIIOYMBAHHUS UCXOIHOM
MaTpullbl MHUMAeHUUH. [TpennokeHHplii METO MO3BOJAET OCTABUTH B MAaTpHMIE MHLUMACHUMH JUIIb
uH(pOpMaIHIO, HEOOXOIUMYIO AJIS MOAEIUPOBaHus Tonosoruu cetu. Win.:1. bubmuorp.: 10 Ha3B.
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Information model of topology of a heat supply network / Parfenenko Y.V. // Herald of the
National Technical University "KhPI". Subject issue: Information Science and Modelling. — Kharkiv:
NTU "KhPI". -2010. — Ne 21. — P. 136 — 140.

Article is devoted to application of information technologies at modelling of heat supply networks .
The generalised information model of topology of a heat supply network which is based on the theory of
graphs is developed. The method of ordering of an initial incidence matrix is described. The offered
method allows to leave in an incidence matrix only the information necessary for modelling of topology
of'a network. Figs.:1. Refs.: 10 titles.

Key words: information model, incidence matrix, heat supply, topology of a network, the theory
of graphs.
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