JUISL TIUKBUAAIIMM MEIUITMHCKUX mocieacTBuil YC; m — KoJIM4eCTBO TUIIOB PECYPCOB
cayx0b61 MK; N, — KOIMYeCTBO OTPHIATEIBHBIX MEIMIUHCKHMX IOCIEACTBUN B

MOMEHT Bo3HUKHOBeHUss YC; N — o0mee KOJIMYeCTBO OTPHUIATEIbHBIX
MeauuHCKuX rmocieactsuii YC.

BbIBOABI

O4eBUAHO, YTO AOCTUYH HACATBHOTO CTOMPOIEHTHOTO KayecTBa pEIICHUs
TOOBIX YMpaBIEHYECKUX 3a/Jad, B TOM YHUCIE, W 3a7ad MEIAUIIMHBI KaTtacTpod He
BO3MOXHO. [IpU MCMOIB30BaHUM TONBKO OMEPATUBHBIX 0a3 JaHHBIX WJIH, BOOOIIE,
»PYUHOTO*“ pesxknma 3(h(PEeKTUBHOCTD perieHul 3aBucuT ot Maciradba YC u BpemeHw,
KOTOpPOE€ €CTh JJIs MPUHATHUS 3TUX pemeHuil. Yem Oosblie 3TOro BPpEeMEHU, TeM HX
KQueCTBO BBIIIE, XOTS HE SIBISETCA HYJEBBIM JaXX€ B MOMEHT BO3HUKHOBEHHS
KaTacTpo(bl U 3aBUCUT OT OIbITA OTBETCTBEHHBIX JHII. VICIIOIb30BaHUE K€ CUCTEMBI
OpraHU3aIlMOHHOTO ympaBieHus: ciyx0oii MK, kotopast 6azupyercsa Ha X TOIbKO
OJTHOTO JIOKaJbHOTO ypoBHS Wi WX ABYX, JOKaIbHOTO W PErHOHAIBHOIO, WU K€
TpeX, €lleé U TOCyJapCTBEHHOr0, YpPOBHEH, IM03BOJseT (opMupoBaTh Oonee
KaueCTBEHHbIE PEILICHUs], HAYMHasl ¢ MOMEHTa BO3HUKHOBeHUSI YC, U MPaKTUYECKH HE
3aBUCHUT OT BPEMEHHU.
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AHAJII3 ®YHKIHIOHYBAHHA CUCTEMMU TEIIVIOITIOCTAYAHHSA
AK OB’EKTA YIIPABJIIHHA

CraTTs mpuCBsYEHA CHUCTEMHOMY aHali3y CHCTEMH TeIuionocrtadands wicta. [loOymoBaHo
dbyHKIIOHATBEHY Monenb cuctemMu y Buriaaml IDEF-miarpam, sxi mokasyrooTh i CTpyKTypy Ta
iHpOopMaliliHi TOTOKH.

KitouoBi cioBa: CUCTEMHUN aHami3, CTPYKTypa, (PYHKIIIOHYBaHHS, TEIUIONOCTaYaHHS.
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CraTbs mMOCBsIIEHA CHUCTEMHOMY aHaJU3y CHCTeMBbl TerlocHaOxkeHuss ropona. Iloctpoena
¢dbyHkIMOHaNbHas Mojaenb cuctembl B Buiae IDEF-gmarpamm, omnuchiBaroumx ee CTPyKTYpy U
UH(POPMALIMOHHBIE TOTOKH.

KiroueBble c0Ba: CUCTEMHBIN aHAIM3, CTPYKTYpPa, (YHKIIMOHUPOBAHUE, TEIUIOCTA0KEHHE.

The article is devoted to system analysis of heat supply system in the city. The functional model of
the system is presented in a kind of IDEF-diagrams, which describes its structure and streams of
information.

Key words: system analysis, structure, functioning, heat supply.

1. Beryn

Ha cporonmuimHiii AeHb LEHTPadi30BaHE TEIUIONOCTAaYaHHSI € OCHOBHUM
MEXaHI3MOM 3a0€3MeUeHHs HaceleHHS 1 TMPOMHCIOBUX OO0 €KTIB MOCIyraMu
omajeHHs Ta rapsadoi Bogu. OCHOBHMMH HOro TMepeBaraMH € MOXKIIUBICTh
BUKOPUCTAaHHA KOMOIHOBAHMX BH[IIB MajKMBa, B TOMY 4YHUCII ¥ anbTepHAaTUBHUX,
3MEHILIEHHS PIBHS 3a0pyAHEHOCTI aTtMocdepu, BHCOKa €HEpProeeKTHBHICTH Ta
peHTabenbHICTh [1]. TakuM 4YHHOM, CHCTEMHU IIEHTPATI30BAHOTO TEIJIOMOCTaYaHHS
BU3HAYAIOTh CTPATETIYHUI HAIPSIMOK PO3BUTKY TEIUIOEHEPreTHUKU HAIIOl KpaiHu, a
TOMY iX JOCII/PKEHHS € aKTyaJIbHUM JIJIsl CbOTOJICHHS.

2. ITocTanoBKa MpPo0JIeMH il aHAJII3 MOMEPeIHIX JOCTIIKEeHb

He 3Baxarounm Ha Te, IO ramxy3b KOMYHAJIbHOI TEIUIOGHEPTeTHKHU BIAIrpae
BXJIMBY POJIb B COIIaIbHO-€KOHOMIYHOMY JKUTTI KpaiHU, BOHA 3aJUIIAETHCS OJTHIEI0
3 npobnemuux. [locTiliHe migBUIeHHS Tapu(iB HA IEPBUHHI €HEPrOHOCIT BUMarae ix
palioHadbHOTO BHUKOpUCTaHHSA. TemioBl Mepexi NoTpeOyloTh MoJepHizamii 3
BUKOPUCTAaHHSAM CYYaCHUX TEIUIOI30/II0I0UNX MaTtepiamiB. OKpeMUM MHUTAaHHSIM €
rapaHTyBaHHS TOTO, IO CIOXKHBA4 OJEPKYy€ HEOOXIJIHY KUIBKICTh TEIJIOBOI €HEeprii
[2,3]. TakuM YMHOM MPUUHATTS 3BAKEHUX YMPABIIHCHKUX PIIIEHb MOXJIUBE JIUIIE
IpU KOMIJIEKCHOMY BpaxyBaHHI YCIX aCMEKTIB IIEHTPaJI130BaHOTO TEIIONOCTAaYaHHS,
a 11e BUMAarae npoBeJeHHSI CUCTEMHUX JOCHIKEeHb Y JaH1i ramy3i.

HocmimkeHHss  QyHKIIOHYBaHHS  CHCTEMU  TEIUIONOCTAYaHHS  TpH il
iH(hOpMaIIfHOMY MOJICTIOBAaHHI 3 METOI0 BHSBJICHHS NUISIXIB YINPAaBIiHHA Mae
BpaxoOBYBaTH TICHMM B3a€EMO3B’SI30K TEXHIUHUX, EKOHOMIYHMX Ta COLIAJIbHUX
dakTopiB BIUIMBY Ha CHUCTeMYy. AHaJI3 JITEpaTypHUX JKEpeN TOoKaszaB, IO MpHU
BUPIIIEHHI ITi€i 3a/1a4l JOIIBHO 3aCTOCOBYBAaTH METOAOJIOTII0 CUCTEMHOTO aHai3y.
OcHoBHU peanizalili CUCTEMHOTO MiAXOAY MPHU JOCTIIKEHHI €HEPreTUYHUX CHCTEM
3akyafieHo B poOoti [4]. CucreMHl AOCHIIKEHHS PO3TISIIAIOTHCA K MPOAYKTHBHA
HAayKOBa METOJOJIOTIS JOCHIKeHHS CKIagHux cucrem [5, 6]. CTocoBHO raiy3i
TEIJIONOCTaYaHHs MPOBEACHHS CUCTEMHOTO aHali3y Ma€e Ha METI OACPKEHHS OLIbII
TOYHHUX MOJENe (YyHKIIOHYBAaHHS CHCTEM TEIUIONOCTa4YaHHs a TaKOX BU3HAYCHHS,
K1 MHOXKUHM JTaHUX HAMOUIBII MOBHO BHU3HAYAIOTh 1H(GOPMAIlIMHY MOJIETh CUCTEMU
TEIUIONOCTAYaHHs. Ta 3a0€3MeuyloTh MPOLENypy MNPUHHATTS PIIMIEHb 3 METOI0
ONTUMAJIBHOIO yIPABIIHHS.

3. Mera crarTi

MeTtoro 1aHoi CTaTTi € BUBYCHHS (DYHKI[IOHYBaHHS CHCTEMHU TEILJIOTIOCTAYaHHS
Ta CKIaay 3afad il MOJEIIOBaHHA 3 BHKOPHCTaHHSM METOJOJOrIl CHCTEeMHOTO
anam3y IDEF 0, a takoxx CASE-iHcTpymMeHTapiro.
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4. Marepiaju Ta pe3yJIbTaTH AOCJIIKEHb

O06’€eKTOM OCIHIKEHHS € TOMIPHO IIEHTpalli30BaHa CUCTEMA TETIONOCTaYaHHs
MicTa y JBOTpYOHOMY BUKOHaHHI. 3riiHO 3 Kiacudikamiero [7] BOHA € IITy4YHOIO
CKJIQJHOI0, TMHAMIYHOIO, 3aKPUTOK CHCTEMOIO 3 MOKIIMBICTIO YIIPABIIIHHA.

VY 3araJibHOMY BHINAQJKy CHCTEMY TEIUIONIOCTAaYaHHS S 3 TOYKM 30py 11
(GyHKIIIOHYBaHHS OyJeMO po3risgatu y BUDAL KopTexka S=<X Y,R>. Bxinni
napaMeTpy CHUCTEMH B y3araJbHEHOMY BHWIJISII MOJKHA TPEACTABUTH SK BEKTOP
X=(x1, X2, X35..., Xip...Xn), € X; — OKpPEMO B3STUH pecypc. BekTop BHXiTHHX
napaMeTpiB Y CKJIQJa€ThCsl 3 €JIEMEHTIB, SKI BIJAMOBIIAIOTH peaiizaiili MeTH
(YHKIIOHYBaHHSI CHUCTEMHU: 3a0e3leueHHs IMOCIyraMHU ONAJCHHA Ta Tapsdyoro
BojlonocTayaHHs. BigHomenHs RE XX Y xapakTepusye B3a€MO3B 30K MK BX1THUMHU
Ta BUX1THUMU €JIEMEHTaMU CUCTEMH.

B sikocTi MeTOMKYM TOCTIKeHHS (GYHKITIOHYBaHHS CUCTEMHU TEIJIONOCTaYaHHs
obopano meroaonorito IDEF 0, ska 3acTocoByeThCsl sl MPEICTaBICHHS CTPYKTypHU
CHCTEMH, il OCHOBHUX (PYHKIIIH, a TaKOXK 1HPOPMAIIHHUX MOTOKIB, 110 3a0€3MeUyIOTh
peanizailito 1anux QyHkiii [8].

Ha puc. 1  300pakenHo { “ l
KOHTCKCTHY Alarpamy CUCTEMHU el
TEIJIONOCTaYaHHsA Ha PiBHI MICTO, sIKa e Tion il
y 3aralbHOMY BHUIJISTI XapakTepH3ye .. rpre oo
3B’SI3KM  CHUCTEMHU 13  30BHIIIHIM J
CEPEIOBUIIEM. e ||

Sx  npaBwio, TMOCAYTH 3

Puc. 1. Mogenb cuCTEMH TEIUIONOCTAaYaHHSA

TEeIIONOCTAaYaHHA HaJIalThCS
B IDEF moTami

JeK1JIbKOMA MiANPUEMCTBAMHU
KOMYHAaJIbHOI TEMI0EHEPTeTHKH, sIKi 00cayroBytoTh BiacHi TEL] a60 KoTenbHi.

Takum 4YMHOM MoOJambIIe JTOCHIHPKEHHS CUCTEMHU Tepeadadae NEKOMIIO3UILI0 10
piBHIB [lignpuemctBo Termonocrauands Ta KorenbHa, Ha SIKUX peCcypcH, 3aTpaTu
PO3MOAUISIOTECSA Y BIAMOBIAHOCTI JI0 TOTrO, $IK1 KIJIBKICHI 3HAY€HHS HEOOX1JTHO
OTpUMAaTH Ha BUXO/I.

bynp-sika cuctema

TEJONOCTaYaHHs Ha  PIBHI Bpo TS0 TR e
KorenpHa  ckiajmaetscs 3 1

MICUCTEM BUPOOHUIITBA,

TPAaHCIOPTYBAaHHS, PO3HOALTY Puc. 2. ®yHkilioHAJIbHA CTPYKTYpa CUCTEMU
Ta  CNOXHMBAHHA  TEIUIOBOI TEIUIONOCTAaYaHHs B 3arajlbHOMY BUTJISII

eHeprii (puc. 2).

Tak sk migcucTeMU TPaHCIOPTYBAaHHS Ta PO3MOAULY TEIUIOBOI eHeprii
TEIUIOHOCIA B3a€EMONOB’SI3aHI Ta BHKOHYIOTH POJb 3B S3yH0YOi JIAaHKM MK
BUPOOHUIITBOM Ta CIIO’KMBAHHAM TeIUIa, MPOMIOHYEMO 00’ €THATH 1X B €JUHY CUCTEMY
TpaHcnopTyBanHa W posnoguty Temna (CTPT), ocHoBHOWO (yHKIE€O SKOI €
3a0€3MeUeHHs] PO3MOUTY 3arajibHOi KiIBKOCTI BHPOOJIEHOT TEIMIOBOI €Heprii Mix
KIHIIEBUMHU CIIO)KMBadyaMH B HEOOXIJHIM KIUIBKOCTI Ta 1i TpaHCIOPTYBaHHS 3
MmiHiManibHuMu BTpatamu. CTPT mae cknanHy ¢yHKIIOHAIBHY CTPYKTYpY [puc.3].
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FOEHIWHE CepenoBHILE, HOPMATHE HI noxymem\u/j HOKYMEHTH, WO PETNAMEHTYIOTE TENN0zafeNeyeHHA NPHMILLEHE

[Iporec

[ St
| + — (yHKIIOHYBaHHS
EiA AXEpRNa | THAHCMOPTYBATH TRAHCNOPTYBATH 1 o Harpitn i CTPT

yepes AINAHKy 1\.” yepes AinAHky 3 .mI'IpMMiLLl'EHHF! 1 MOXHa
r ' pO3TIIAIaTH K
TPAHCNOpTYBATH h’}iﬂﬂe""a Harpitw 7
® uepes 4inAHKy 4 E NPHMILLEHHA 2 TpaHCHOpTYBaHHSI
| TpaHcnopTyeaTy EETRRIM TR ' 5 Tpan ten’n’a’ r TGHJ’IOHOCiﬂ 13
" yepes ginAnky 2 | TpaHcnopTyeaw HarpiTu |
T T Yyepes AinAHKy 5 " npumiedHa 3 OJIHO‘{aCHI/IMI/I
""""""""" L T j BTpaTaMHu TEILIOBOL
st e D eHeprii y
................................... HABKOJIMIIIHE
i CCPCAOBHUIIIC,
OB nagaHHA, NepeoHan pO3HOI[iH

Puc. 3. ®yukiionansHa ctpykrypa CTPT TerIoHoCis Ha

JEKUJIbKa TIOTOKIB; 3a0e3MeUeHHsI CIOXWBAa4YiB HEOOXIAHOW IS MiATPUMAHHS
HOPMATUBHOI TEMIEPATypyu B MPUMILIEHHI KUIBKICTIO TEIJIOBOI €HEprii; BUALICHHS
MEBHOI KIJIBKOCTI TEIUIOBO1 €HEPrii Ha rapsiue BOAOMOCTaYaHHS.

B sKocTi OCHOBHMX mapameTpiB, 0 ONHUCYIOTh (yHkuioHyBaHHs CTPT,
BUOEpeMO TeMmImepaTrypy ! Ta TUCK p B Mepexi. B 3araJibHOMy BHUIAJKy Teuis
TEIUIOHOCIA B TIIPaBIIYHIA Mepexi € Hei3oTepMmiuHolo [9], ToOTO mapamerpu
(YHKI[IOHYBaHHSI  PETYNIOIOTBCS CaMUM  NOTOKOPO3MOAUIOM, TOMy Oyaemo
posrasaatu CTPT sk cucreMy 3 po3noAiIeHUMHU apaMeTpaMHu.

OCHOBHUMHU 3MIHHUMHM CUCTEMH € J[BA BEKTOPU: BEKTOP TUCKIB p=(p1, P2, .P3,. - -,
Di, --.Pn), Ta BEKTOp Temneparyp =(t, t, .b,..., ti, ...1,) A€ p; Ta t;— 3HAYEHHS TUCKY
Ta TEMIIEPATYPH Y i- ¥ TOUIll MEepeXki BIMOBITHO.

3HadeHHsS TMapaMeTpiB OMHUCYIOThCS Yy Bumsiai GyHKmin p,=f(x,t,/;) Ta
ti=f(x,t,1;), e x — BUTpaTU Ha eJEeMEHTapHiil auUIsAHI, / — 11 JOoBXkUHA. 3MiHY
napamMeTpiB CTaHy TEIUIOHOCIA B3JIOBX IE€BHOI JAUIAHKM MEpeXi BHU3HAYAEMO
IHTErpyBaHHAM. TaKMM YMHOM MPOBOAUTHCA aHami3 pyHkuionyBanHs CTPT.

B nmochimxkyBaHiii cucTemMi B SIKOCTI TEIUIOHOCIA BHUCTymae Boja. [lpum
MPOXOJKEHHI 4epe3 TPyOOMpOBIAHY AUISHKY MapaMeTpu TEIUIOHOCIS 3MIHIOIOTHCS
BHACJIIIOK BTpaT TEIUIOBOI €Heprii dyepe3 OOKOBY MOBEpXHIO TpyOompoBony. lle €
pe3ysbTaTOM B3a€MOAIl CHUCTEMH 13 30BHIIIHIM cepefoBUlleM. TakuM UYHMHOM
TeMIlepaTypa TEIUIOHOCIS 3MEHIIYEThCS. B iCHYyIOUMX Ha ChOTOAHI 1H(GOpPMAIIITHUX
CHUCTEMax pO3paxyHKH HPOBOAITHCS Ha YyCEpeAHEHE 3HAUeHHS TeMIepaTypu
TerioHocis. IIpoTe Take MojentoBaHHA POOOTHM CHCTEM TEIUIONOCTA4aHHA HE €
TOYHHUM, TOMY HE0OX1THO TTpoBoauTH aHami3 GyukiionyBanHs CTPT 3 ypaxyBaHHsIM
TOrO, L0 TEMIEpaTypa TEIUIOHOCIS Y3I0BXK TpPyOOMpPOBOIB 3MIHIOETHCS. SIKIO
BpaxyBaTH PO3TallyXKEHICTh CUCTEMH, B Pe3yJIbTaTi MOACIIOBAHHS OJCPKUMO O1IIbIII
TOYHI MMOKa3HUKH.

BucHoBku

[IpoBeneHuii CUCTEMHHUN aHali3 CHCTEMH TEIUIONOCTAaYaHHS HACEJIEHOTO
MYHKTY JO3BOJIMB BHJIUIUTH CHCTEMY TPAHCIIOPTYBAHHS Ta PO3IMOJUTY TEIJIOHOCIS SK
TOJIOBHY 3 TOUYKH 30py (PYHKIIOHAIBHOCTI mifcucteMy. [lns aHamizy ¥l kepyBaHHS
CTPT HeoOXimHO mMpOBEAEHHS TEIUIOTIAPABIIUYHUX pPO3paxyHKiB. BoHu garoTh
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iHbopMaIlito TMpo PO3MOAUT  TEIJIOHOCIA, (opMyrOUM JdaHi IIOAO0  SKOCTI
TEIU103a0€3MEeYeHHsI CTIOKMBayYiB, Ha OCHOBI SKMX MOKHA MPUMMATH PIlIEHHS 00
kepyBanus CTPT.
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ITOBBIINEHUE YPPEKTUBHOCTU YIIPABJIEHUS
IMPEAITPUATUEM HA OCHOBE CUCTEMHOI'O IOAXOJA

WccnenoBaHo HampaBiI€HHE COBEPUICHCTBOBAHUS YIPABJICHHS OPTaHU3AMOHHBIMU HW3MEHEHUSMU
Ha OCHOBE cHucTeMHOro mnoaxona. CopMyaupoBaHbl OCHOBHBIE IOJIOKEHUS U CIEACTBHUS M3
JaHHOro Tmojaxona. Paspaborana o0mias cxemMa TNPUMEHEHHS CHCTEMHOTO TMOJAXoJa K
COBEPIICHCTBOBAHUIO YIIPABJICHUS OpraHU3aIIMOHHBIMU U3MEHEHUSIMU.

KiroueBbie coBa: opraHu3aius, CUCTEMa, COLUaIbHasA, TEXHUUECKasi, U3MEHEHHUSI, CXeMa, TPOEKTHI.

JlocnimkeHo HampsSMOK BHSIBJICHHS HUIAXIB 3MIH B Oprasizailii Ha OCHOBI CHCTEMHOTO MiJIXOTy.
CdopmynpoBaHi OCHOBHI TMOJOKEHHS 1 HACTIAKK 3 JAaHOTO Miaxoay. Po3poOneHa 3arampHa cxema
3aCTOCYBAaHHS CUCTEMHOTO MiXOY 0 BIOCKOHAJICHHS YIIPABIiHHS OpraHi3alifHUMu 3MiHAMHU.
KirodoBi croBa: opranizariisi, CHCTEMa, COIliaJIbHA, TEXHIYHA, 3MIHU, CXeMa, TIPOEKTH.

The direction of identifying the ways of changes to the organization, considered as a systematic
approach is researched. The basic provisions and consequences of this approach have been
formulated. A general scheme of application of the system approach to the improvement of the
management of organizational change has been developed.

Key words: organization, system, social, technical, changes, scheme, projects.

1. Beenenue u 0011asi HOCTAHOBKA NMPO0JIeMbl

B coBpeMeHHBIX YyCIOBUAX XO3AMCTBOBAHMS SKOHOMMYECKOE IIPOLBETAHUE
MHOTUX OTE€YECTBEHHBIX MPEANPUATUN 3aBUCUT OT CIIOCOOHOCTH TON-MEHEIKMEHTA
MOHATh M y4YeCTb OCOOEHHOCTH 3THUX CaMbIX YCJIOBHI, MaKCMMaJIbHO BO3MOXHO
ONTUMU3UPOBAB JACATEIBHOCTh OpraHu3aluy. PelleHwe 3agauM  JadbHEWIIETO
YKPEIUIEHUS] PHIHOYHBIX MO3UIUN MPEeaNpusiTUs TpeOyeT OT AHAJIUTUKOB H3yUEHHS
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