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Abstract

Kharytonov A. “The analysis of municipal object’s energy efficiency with methods of system
dynamics” In the article there is the question of analysis municipal object's energy efficiency with
methods of system dynamics. Presently there is not universal methodology, allowing analyzing a
consumption persons, directly responsible for an energy-savings — economists and managers.
Data are analyzed by method of multiplicative function. Multiplicative dependence of building’s
thermal consumption is got on a standard. Adequacy of this model is tested by comparing to

methodology «energy-temperaturey diagrams.
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BeedeHue

B nacTosmiee BpeMs B MUpPE MPOUCXOIUT
MPOIECC MAacCOBOTO HAKOIUIEHHA HH()OPMAIHH.
OTOoMy CHOCOOCTBYIOT pacmupeHue obmacten
IMpUMEHEHUS! WH(GOPMAIMOHHBIX TEXHOIOTHH H
yYBEJIMUYEHUE €MKOCTH Hakonutenel. IlosBusercs
HEO0OXOAMMOCTh B 00pabOTKE MAaHHBIX U MOUCKE
3aKOHOMEPHOCTEH B MaccuBax HWH(GOpMAIUH.
Ecin paccmarpuBaTh JaHHBIE TOTpeOJIeHUs
SHEPrUM U PECypcOB Ha MHOXKECTBE T'OPOJCKHX
00BEKTOB, TO OOBIYHBIE METO/IBI AHATN3a HE JAI0T
Ka4eCTBEHHBIX PE3yJbTaTOB BBHUJY TOTO, YTO 3TH
JaHHBIE TI0  CBOEH  TpHpoOnE  SIBISIOTCS
CTOXaCTHMYECKHUMH U HE BCeria IOJIAal0TCs
CTaHAApPTHBIM JCTEPMUHUPOBAHHBIM METOAaM
aHaJN3a SHEPTrOMoTPeOIeHNUS.

HayuHble MeTOnObl aHanmu3a DJHEPro- u
pecypconoTpedaeHus 31aHUH JTOBOJIBHO
0HOOOpa3HBl M B OCHOBHOH Macce OMUparoTCs
Ha WH)XEHEpHbIe TeIutopu3ndeckue pacyeTs! [1].
Takue pacdyeTsl HPOBOJATCA CIELHATUCTAMU
COOTBETCTBYIOWIETO MPO(UISA: TEIUIOTEXHUKAMH,
THAPaBIMKaMH, JJIEKTPOTCXHUKAMH M T.A.

HanbGonee  kadecTBEHHBIM  aHalW3  JaHHBIX
BO3MOJKEH TOJIBKO mpu HaJAYUA
SHEPTeTHIECKOTO macropra 3aHNs "
MIPOBEICHUS SHEPTOAYANTA, YTO SIBISETCS BEChMa
JIOpPOTOCTOAILEH MPOLETYPOH. Heo6xommumo
OTMETHUTh, UYTO DJHEPTreTHYECKHe IMacmopTa s
[OIABJIAIOILETO OOJBIIMHCTBA  3JaHUU u
00BEKTOB MPEeANPUATHIA u OpraHu3aIuii

Oro/KETHON Cepbl OTCYTCTBYIOT.

B mnacrosmee BpeMs NpaKTHYECKH HeE
CYLIECTBYET  MNPOCTOM M  YHHUBEPCAJbHOU
METOJVKH, MTO3BOJIAIONIECH aHAJIN3UPOBAThH
MOTpeOICHNE SHEPTUU Ha MHOXKECTBE OOBEKTOB

©Xaputonos A.1O.
©/loHenpKuil HaIliOHANBHUH TEXHIYHUHA YHIBEPCUTET

JIMIaMy, HENMOCPEACTBEHHO OTBEYAIOIIMMHU 3a

sHeprocOepexeHne - X03IHCTBCHHUKAMH,
9KCIUTyaTA[HOHIIUKAMH " MEHeDKEpPaMu.
ITosTomy pa3paGoTka HOBBIX IOAXOIOB B
aHalM3e  JHEepro- M  PecypconoTpedieHHs

ABJISETCS aKTYaJIbHOM 3a1auei.

UcxoOHbIe OaHHbIe

VYxazom IIpesunenrta Ykpaunsl Ne 679/2008
or 28 wmions 2008 roma OBIIO YTBEp)KAEHO U
BBeseHO B aeiictBue [locranoBnenue «O pemieHUN
CoBeTa HAIMOHANBGHOW 0€30IMacHOCTH U OOOPOHEI
Vxpaursr ot 30 mas 2008 roma «O cocTosHUH
peamm3anii  TOCYHAPCTBEHHOW  TIONUTHKH IO

obecrieueHnI0O  3((EKTUBHOTO  HCIIOJIB30BAHUSA
TOIUTMBHO-3HEPTETHUECKUX PECYPCOBY», B KOTOPOM
OTpa)KeHBI KonnenryansHble HaIpaBJICHU

TOCYAapCTBEHHOW TOJUTUKU 1O 00ECHEeYESHUIO
3G (QEKTUBHOTO  HCIOJB30BAHUS  PECYpPCOB U
SHEpruu. BaXKHBIM 3JIEMEHTOM TOCYJapCTBEHHOM
MIOJIMTUKKM DHEProcOepekeHHs SIBISIETCS CO3JaHue
WHQOPMALIMOHHBIX ~ CHCTEM  MOHHMTOpHMHTa. B
HouHTY B 2010 romy Opmia paspaboTana
nH(OpMaIMOHHAS cucreMa MOHHTOPHHI'A
9HEeprodPPeKTUBHOCTH MYHHUITUIIATIHHBIX OOBEKTOB
r. JIoHemka, KoTopast BKIIOYAET B CEOsL:

— aBTOMAaTH3WpOBaHHOE paboyee MecTo
omeparopa BBOJAa IaHHBIX, YCTaHOBJIEHHOE Ha
Ka)KJIOM O0BEKTE;

— CHCTEMy Iiepellaud JIaHHBIX Ha CepBep
(mannume  Ha  oOwvekre  cetn  VHTepHer
HEO0053aTeNbHO);

— nmporpamMMmMHoe obecrieueHue cOopa U
00paboTKM JTaHHBIX, YCTaHOBJIEHHOE Ha CepBepe B
TOPOJICKOM COBETE;
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— HENpephIBHO  HAIMONHSIIOMHKECS  0a3bl
JIAaHHBIX Ppa3JIM4YHbIX IIOKa3aTejaeil 34aHUH BCex
00BEKTOB ceprl 00pa30BaHHUS.

Ha nacrosmiee Bpemst coOpaHBI ClIeIyONe
JaHHbIe [2]:

— AIMUHUCTpATUBHAA u WHXXCHEpHAasA
undopmanms s 250 3manmii 160 mkon ropona
Jlonerka,

— okoo 46000 nmaHHBIX HAOIOJCHUN
TEeMIepaTypbl Hapy>KHOTO BO3[IyXa W BHYTPCHHEH
TEMIepaTypbl 3MaHUH BO BpPEMs OTOMUTEIBHBIX
nepuogos 2008 — 2010 rr.;

— okomo 90000 moOKazaHMH CYTOYHOTO
TIOTPEOIICHISI TEKTPUUECKOM SHEPT UM,

— okoio 70000 moka3zaHWA CyTOYHOTO
NOTPEOJICHUS TOpsYeH HUITH XOJOHON BOJIBI;

— oxoio 47000 mnoka3zaHMH CYTOYHOTO
moTpeOICHUsT  TCIUIOBOM  dHepruu  (Kaxmoe
MOKAa3aHWE BKIIOYACT TEMIICPATYPHBIA PEXKHUM
TCIUIOHOCHUTENSI, CyMMapHOC H CPEIHEYACOBOC
3HAYCHHUE KOJIMYCCTBA TCTUIOHOCHUTEIIS, CyMMapHOE
KOJIMYECTBO MOTPEOIIEHHOTO TEIUIa W TEIUIOBYIO
MOIITHOCTH B miepuon 2008 — 2010 rr.).

lMocmaHoeka 3adayu uccrieGoeaHusi

Iensio paboTs SIBIISIETCSI aHan3
MOJTyYeHHBIX 6a3 JTAaHHBIX MOTpeOIeHUS
SHEPTOpPECYpCOB €  HCIIOIB30BAaHHEM  METOZIOB
CUCTEMHOU JMHaMUKU. B mpoiecce uccienoBanus
NPOBOJIMIIOCH ~ TAaKKE CpPaBHEHHE  IIOJyYSHHBIX
pe3yJIbTaTOB C PEe3ylbTaTaMH PacueToB, KOTOPHIE
BBITIOJHSIUCh 110 CYIIECTBYIOIIMM METOJMKAaM,
OCHOBaHHBIM Ha YpaBHEHHMSIX TEIUIOBOTO OajlaHca
3MaHUN WK OaTaHCOB pecypconoTpediaeHus [5].

Memoduka aHanu3sa 0aHHbIX

Metoapl CHCTEMHOI TUHAMHKH IO3BOJISIOT
UCCIEOBaTh  IOBEJCHHE  CIOXKHBIX  CHCTEM,
ONMUpasicb Ha BO3MOXXHOCTH  KOMIIBIOTEPHOTO
MOJENUpOBaHUA. B  oTomume OT  OOBIYHBIX
TEXHOJIOTUH MOJEIMPOBAaHUS METOIbl CUCTEMHOMN
JUHAMUKA HE TpeOyroT MOCTPOCHHUS
MaTeMaTH4eCKOi MOJENIN UCCIeyeMOT0 00bEKTa B
TPaAMIIMOHHOW QopMe, a TIO03BOJSIOT CTPOHUTH
KOMIIBIOTEPHBIE MOJEIN CUCTEMHBIX JJIEMEHTOB U
CBsI3el MEXAy HUMU.

Ecmm paccMmaTpuBaTh 3HEprocOepexeHue
3MaHAH B KOHTEKCTE CHCTEMHOW IHHAMHKH, TO
3a7ada CBOAMTCA K pAacIO3HABaHMIO ONM3KHUX
00pa3oB 10 ompeAereHHOMY Habopy IMoKa3aTele

Ut HEKOTOPOTO qucna OOBEKTOB
sHepronoTpednenus. Heodxoanmo BEIOpaTh HEKHiA
ATaJIOHHBIN 00BeKT u OCYIIECTBIISTH

pPAHKUPOBAHUE BCEX OOBEKTOB OTHOCHTEIIBHO
JIIaHHOTO OOBEKTA.

BaxxHpIM  37€MEHTOM B 3TOM  CiIydae
SBISICTCS ~ BBEIOOp  Kiacca  (YHKIUM  JUIS
MojienupoBanus. Haubosee 4acto B ITOM IUIaHE
MPUMEHSIOT MYJIbTUILTUKATUBHBIC byHKIWMH.
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OyHkuys F'(a) Ha3plBaeTCd  MYJIBTUIIIIMKATUBHOM,

€CIM OHa YAOBJETBOPSET JABYM CIEAYIOLINM
YCIOBUSIM: 3Ta (YHKLIHMS OINpenesieHa IJisi BCex
LENBIX TIOJIOKUTENBFHBIX @ W HE paBHA HYIIO IO
MeHblIel Mepe npu ogHoM TakoM a [3]. Ilpu atom
JULSL JIIOOBIX TTOJIO’KUTENIBHBIX B3aUMHO MIPOCTHIX 4,
U a, UMEeeM:

F(ay,ay)=F(a))xF(ay). (1

s MOCTPOEHUSI MYJIbTUILUIMKATHBHON
(YHKIIMU HYKHBI TIapaMeTpHI 3IaHUH, KOTOpBIE Cc1ado
MEHSIOTCS C TEYeHHWeM BpeMeHH. B mepedyeHp
IapaMeTpoB HE JIOJDKHBI BXOAWTH  BEJIMYMHEI,
HM3MEHEHHUE KOTOPBIX HMeeT BBIPKEHHBIN
CTOXaCTUYHBIN XapakTep.

Taxumu rapaMeTpaMu MOTYT ObITH
CIIENYIONME  XapaKTepPUCTHKU  3[aHHH, KOTOpbIE
KOHTPOJIMPYIOTCSL ~TIPM  DHEPro- W Pecypco-
TIOTPEOIICHUH:

— TOJ1 TOCTPOHKH, 3TaKHOCTb, BHICOTA (M);

— IUTOIAAb MTOCTPOMKH (KB. M), OOIIHI 00BeM
(xy0. Mm.);

— o0m1as wiomaas (KB. M), TEIUIOBasi HAarpy3Ka
(T'kan/ron);

— orammBaeMblii  o0peM  (Ky0. M),
oTaruiMBaeMasi Iiomaip (KB. M);

— TMacCIiopTHbIC TEeMIEpaTypbl IOoAa4Yd U
BO3Bpara TerioHocutens Ha 00bekT (°C);

— KOJIMYECTBO YEJIOBEK, MPHCYTCTBYIOIIUX B
3[TAHUH B pabodee U Hepabouee BpeMsl.

Taxum obpazom, st MOCTPOCHHUS
MYJIbTHILTAKATHBHON GyHKIIH HEOOXOIMMO
BEIOMPATh aTpUOYTHUBHBIC MTAPAMETPHIL:

— HauboJee JOCTOBEpHEIE,

— HE3aBUCHUMBIE JIPYT OT JPYyra;

— HETOCPEICTBEHHO BIIUSIOIINE Ha

noTpeOIieHne BRIOPaHHOTO pecypcea.

Ilocnemyrommii  aHanM3 JaHbIX W OLIEHKA
apameTpoB, BIIUSTFOIIINX Ha  moTpeOsieHue
SHEpropecypcoB  MOKasadM, 4YTOo Ui aHalW3a
MOTPEOIICHUS! TEIUIOPHEPTUH HEOOXOIMMO YUHUTHIBATH
TOJl TIOCTPOUKH 3/IaHUsI, OTAIUIMBAEMYIO IUIOMIAIb U
KOJIMYECTBO YEJIOBEK, HAXOSIIMXCS B 3/IaHUM. DTO

TI03BOJISIET [IOCTPOUTH CIIEAYIOLIYIO
MYJIBTHIUTAKATHBHYIO (PYHKITHIO:
X, X, X
T=q-L.22. .23 )
X, X2, X3

0 0 0
rae T — MynbTHIUIMKaTUBHas (GyHKOWS, a—

HEKOTOpasi NOCTOSHHAsA, X;, X,, X3— I[apaMeTpbl
UCCIIEAyEMBIX  OOBEKTOB, X;  —  TApaMeTpsl

10
JTaJIOHHOTO OOBEKTA.

Jns pacuera MyJbTHIUTMKATUBHOM (DYHKIMH
HYKEH STAIOHHBIH 00BEKT — 3/IaHUE, OTIIUYAIOIICECS]
HeKOTOpI)IMI/I TUITIOBBIMHA XapaKTepI/ICTI/IKaMI/I. B
Ka4yeCTBE JTAIOHA MOXKCT BBIOMPAThCS HAMXY/IICS
WM HAVJTyYIIIee 37aHue 10 MOKA3aTeI0 MOTPEOICHUS
TEIUIOBOM  JHEPruM, 3[aHHe C  HAUMCHBIICH
OTAIUTMBAEMO TUIOMIA/IBIO, WM 3/[aHue, BBIOPAHHOE
0 IPYTUM KPUTEPHSIM.

Xaputonos A.1O.
JloHeTbKIi HAIllOHAIBHUHN TeXHIYHUN YHIBEPCUTET
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Tabmuma 1. — PacyeTHsIe 3HaUCHUS MyJIBTUIUTMKATHBHOM (DYHKIMH (Ha ipuMepe BopommnoBckoro paiioHa)

OOmmee O6mas Cpenmmii Toxasaress TJ
O0nbewm, paccunTaHHBIN
HasBanue nikossl KOJIMYECTBO IUIOIIA/b rox
N Ky0. M OTHOCHTEITEHO
YeJI0BeK 30aHUMH, KB. M MIOCTPOEK
mrkossl Ne 9
O Ne3 483 3176 1936 15355 22,12
I'mmuazus Nel5 299 23234 1952 7434.,9 10,10
I'mmuasus Nel§ 449 4449,3 1938 15573 28,84
YBK KOPH 280 2295 1990 6770,3 9,52
YBK Ne5 960 8907 1964 32265 125,13
OLI Ne9 876 7749 1977 30996 100
YI'K 738 3690,7 1950 40280 39,57
JInneiiNe22 526 3069 1939 46649 23,32
YBK Nel 1194 1132 1965 30959 19,79
OLI Nel3 535 3500 1961 57275 27,36
JACOMIII Nel7 850 1652,9 1964 24123 20,56
OLI Ne2 475 4169 1939 60040 28,61
OUI Ne14 687 4049,4 1955 60741 40,52

Tabmuna 2. — OTHOLIEHUE TOJOBOrO MOTPEOJICHUS! PA3IMYHBIX OOBEKTOB K TOJIOBOMY MOTPEOJICHHIO
ATAJIOHHOTO 00BEKTA 3a BEIOpaHHbIN 0a3uCHBIN To] (Ha mpuMepe BopormnoBckoro paioHa)

. HopmuposanHoe noTpediicHue
dakTryeckoe noTpedieHne TEMIOBOU s
Hasranue sueprun, Tka TEIJIOBOM SHEPIMH OTHOCUTENILHO
HIKOJIBI mKoJibl Ne 9
2010 . 2009 r. 2008 r. 2007 r. | 2010r. | 2009 r. | 2008 r. | 2007 r.
OIII Ne3 200,36 264,19 295,73 348,80 0,28 0,37 0,42 0,49
I'umuasus Nel5 265,07 328,26 417,13 488,88 0,37 0,46 0,59 0,69
I'umuazus Nel8 305,97 328,07 350,17 372,27 0,43 0,46 0,49 0,52
YBK KOPH 356,08 329,00 372,71 369,23 0,50 0,46 0,52 0,52
YBK Ne5 1135,18 810,98 1064,1 1317,3 1,60 1,14 1,50 1,85
OLI Ne9 808,00 710,81 884,99 1059,7 1,14 1,00 1,25 1,49
YI'K 930,00 930,00 1095,1 1150,2 1,31 1,31 1,54 1,62
JlnneiiNe22 42245 481,92 498,51 374,11 0,59 0,68 0,70 0,53
YBK Nel 431,91 628,60 656,10 796,39 0,61 0,88 0,92 1,12
OII Nel3 397,66 347,43 398,25 381,70 0,56 0,49 0,56 0,54
JICOMIII Nel7 562,46 479,04 480,14 383,76 0,79 0,67 0,68 0,54
OIII N2 374,49 409,30 481,94 355,39 0,53 0,58 0,68 0,50
OlI Ne14 453,26 425,13 490,32 376,43 0,64 0,60 0,69 0,53
JIO1II 19 457,77 490,00 610,00 248,36 0,64 0,69 0,86 0,35
JIOIII 56 474,22 330,00 200,00 60,52 0,67 0,46 0,28 0,09
JIOII 117 279,10 390,00 450,00 543,93 0,39 0,55 0,63 0,77

Jnst  mpoBeneHWs aHanM3a B KadyecTBE
STaJOHHOTO 00BeKkTa Obuta BhIOpaHa mikoma Ne 9
BopommioBsckoro paiioHa, XapaKTepU3yIOLIascs
BBICOKHM YICNbHBIM HOTPEOJICHHEM TEIUIOBOU
sHeprud. TakuMm 00pa3oM, MyJbTHILUIMKATHBHAS
byHKUIUS UL aHanm3a pecypco— u
SHepronoTpedyieHust OyIeT UMETh CICIYIONTIA BUA
(Tabmn. 1):

T=100%~%-%-% , 3)
2 2 2
rae 7 — MyJbTHIUIMKaTUBHAS —(DYHKIHNS,

Y. ,11.,I", — KOIM4eCcTBO HAXOIAIINXCA B 31aHUH

YCJIOBCK, mIomanab BCCX OTaIllIMBACMbIX

Xaputonos A.1O.
JloHenpKuit HalliOHATBHNH TEXHIYHIHA YHIBEPCUTET

NOMEIIEHNA M oA  IOCTPOWKM  KaKOoro
HCCIIEyEMOTO 30aHUA COOTBETCTBEHHO,
Y,,I1,,I', —  COOTBETCTBEHHO  IapaMETPHI

JTAJIOHHOTO 00OBEKTA.

OueHka nompe6neHusi
3Hepaopecypcoe

Jnsa  a”anu3za  IUHAMUKA —~ W3MEHEHUMU
mapaMmeTpoB  OepyTcs  TOMOBBIC  WHTEPBAJIBI
moTpeOIeHUs SHEPruu u pecypcos.
[Ipennonaraercs, 4TO BEIOpaHHBIC TSt
MYyJTBTHIDINKATABHOW (YHKIMU TOKAa3aTelnd He
MEHSIOTCS B HUCCIIEYEMOM TIPOMEKYTKE.
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Just KakIoro rona M Ui KaxIoro pecypea
CTPOWTCS SMIIUPUYECKUN TMoKazaTens t (Tabm. 2),
OIIpe SISO OTHOILICHHE TOJIOBOTO
MOTPEONIEHUST Pas3INYHBIX OOBEKTOB K TOJOBOMY

MOTPEOICHUIO 3TAJOHHOTO 00BEMa 3TOr0  XKe
pecypca 3a BRIOpaHHbBIN 6a3UCHBIN TO:
=2k, @
2
et —  1oKasaTelb  YJEJIbHOTO
norpebnenus; [I, — morpebieHue pecypca 3a

OHpeI[eJ'IeHHLIfI roa aHaJInM3upyCMbIM O6’LCKTOM;

OTHOLICHUSI  TIOJNYYCHHBIX  PE3YJIbTATOB
napamerpoB 7' M ¢ Ha3bIBAIOTCSI HOPMUPOBAHHBIM
NOTpeOIICHUEM. JuarpamMmsl paccestHus
HOPMHPOBAHHOTO MOTPEOJIEHHUs NPEJICTaBICHbl Ha
pucyske 1.

ITomydeHnass Monenb MOTPeOJICHHUS TETIIOBOH
SHEPTUH OT MOKa3zaTeJIed 0OBEKTOB (KOIMIECTBO
YEJI0BEK, MJIOMAAb U IO/ MOCTPOUKHN) TTO3BOJISIET
OTpENeATh COCTOSHHE O0BeKkTa 10 (aKTy
notpedaeHus TemioBol sHepruu. OgHAKO MpU
3TOM OCTAeTCsl BOIPOC ONTHMAILHOCTH BhIOOpA
aTpUOYTUBHBIX TOKa3aTesell 00bEKTOB M TalIOHA

11, notpebiieHne pecypca 3a Oa3suCHBIN TOX JUTSL aHAJTU3a.
STaJIOHHBIM 00BEKTOM.
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OTHOCHTEJIFHO HaTypaIbHOTO Jloraprdma norpedieHns TeroBoi s3Hepruy 31anus mwkoiasl Ne 9, 2010 r.
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Pucynok 3. — AHanmu3 TEIUIOBOM HATrpy3KH OT TEMITEPATyPBl OKPYKAIOIICH CPEeIbl 3IaHHHA:

*

— 3aBHCUMOCTh HE00XOIMMOI cpeJHeCYTOYHOI TeTIoBoi Harpy3ku (Mkaj/4dac)

OT TeMIepaTypsl OKpyxKaromiei cpensl (pacuetHas D T-kpuBasi);
B _ sapucuMocTs MOTpe6seMOit 31aHNEM CPeJIHECY TOUHOM TEMIoBoi Harpy3ku (Mkai/4ac)
OT TeMIIepaTypbl OKPYIKaIoLeH Cpebl;
— — yCpeIHEHHas JIMHUS 3aBHCUMOCTH IOTPEOIIIEMOl 3/laHleM CPEIHECY TOUHON TEIUIOBOM HArpy3Ku
OT TeMIIEpaTyphl OKpY Karomei cpeasl (aefictButenbHas D T-kpuBas)

1,80

1.60

140 .

1,20

Moka3aTens t

0,00

Mokasatens T

B0 100 120 140

Pucynok 4. — Pacnipenenienne HOpMUPOBaHHOTO Temia 00bekToB Knesckoro n Bopomnosckoro
paiioOHOB C BBIICIIEHUEM OT/IENIbHO OOBEKTOB C MOJIOKHUTENLHOM U OTPHLIATEIbHON pa3HULIEH HEOOXOAUMOH 1
NOTpeOIIsIeMOl CpeTHECY TOUHBIX TEIUIOBBIX 3arPy30K:
. — 00BEKTHI C IOJIOKHUTEILHOM paSHI/IL[eﬁ HeO6XO)IPIMOI>’I n 1'10Tpe6n;[eM0171 CpE€AHECYTOYHBIX TCIJIOBLIX 3arpy30K
(mkonsr NeNe 53, 61, 2, 14, 70, 54);
@ _ 06nexTH ¢ OTpHUNATENBHOI pasHHIIE HEOOXOAUMOlT 1 TIOTPEGIEMOlt CPEHECY TOUHBIX TEMIOBBIX 3arPy30K
(mrkoiet NeNe 56, 23, 15, 3)

Xaputonos A.1O.

JloHenpKuit HalliOHATBHNH TEXHIYHIHA YHIBEPCUTET
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CUCTEMHH AHAJII3 TA IHOOPMALIAHI TEXHOJIOI'Ti ¥ HAYKAX ITPO ITPAPOJY TA CYCIILIbCTBO, Nel(2)-2(3)'2012

Ilpn mnpoBeneHuM aHaaM3a MOTPEOICHUS
3HEPropecypcoB HE00X0JUMO MPOBEPHUTH
MOJTyYeHHbIe 3aBUCUMOCTH Ha JIMHEHHOCTH (puc. 2).
Jnst aTtoro HeEOOXOAMMO TOCTPOUTH JIMHEHHYIO
($yHKUMIO BUA:

In(t)=A+B-In(T), ®)
rae A, B — k03 duUIHEHTH 3aBUCHMOCTH.

W3 pucynka 2 BUIHO, YTO JOrapupMIIecKoe
COOTHOLICHHE HMEET BBIPAKCHHYIO JIMHEHHYIO
3aBUCUMOCTb.

IMpu ananmmze rpadukoB pacrpeneseHus
noKaszarejgell ~ HOPMHMPOBAHHOTO  IOTPEOJICHUS
TEIUIOBOM DHEPTUM OTHOCUTENBHO TIOTPEOICHUs
TETUIOBOM SHEPTHM STAJIOHHOTO 3/IaHMS 3a KaXKIbIH
rox (puc. 1) BUIHO, YTO TOIY4IeHHBIC KOA(DHUIIMCHTEI
YCTOMUMBEI BO BpeMeHH. JluHamMHMKa H3MEHEHUI
k03 uIEeHTOB TMOMO0HA IWHAMHUKE W3MCHEHUS
CPEIHETOI0BOI TeMIepaTyphl OKpYKarollel Cpeabl,
YTO  CBUJETENBCTBYET O  HE3aBUCHMOCTH  OT
BHYTPEHHHUX HECTaOMIIBHBIX (DaKTOPOB COXpPaHEHHS
Tera.

lpoesepka
modenu

pabomocnocobHocmu

Jnst mpoBepkn pabOTOCIIOCOOHOCTH MOJIENN
NpUMEHUM €€ K aHaju3y TeIUIONOTpeOIeHUs
00BEKTOB OFOIKETHOW cdeprl. s amanmmsa 3THX
OOBEKTOB HWCIONB3YyeM  METOAUKY IOCTPOCHUS
JarpaMM «3HEpPTUs-TeMIIepaTypa» IeHCTBHTEIEHON
TEIJIOBOW HArpy3kd W HEOOXOAWMOH TEeTuIoBOi
3arpy3ky, pPacCUMTaHHOM COIVIACHO  YPaBHEHWIA
TEIIOBOrO OalaHCca Ha OCHOBE PEANbHBIX JAHHBIX.
ITonpoGHee 00 3TOM METOJMKE MOXKHO MPOYECTh B
[1]. Mns ananu3a ObuM  BBIOpaHBI  OOBEKTHI,
HMEIOIIHME JIOCTATOYHOE KOJIMYECTBO MJAHHBIX I
aHanu3a. PacnpeneneHust TEmaoBONM HArpy3ku OT
TEeMIEepaTypbl OKPY’KalolIeH cpeibl 3THX OOBEKTOB
MpPEACTABICHB] HA PUCYHKE 3.

Kak BuaHO wn3 TpaduKoB, NPHBEACHHBIX
BBIIIIE, pa3HUNA HEOOXOAMMOM M mOTpedsieMoit
CPETHECYTOUHBIX TEIUIOBBIX 3arpy30K MOKa3bIBaeT
OTKJIIOHGHME B  IOfaue  TEIUIOBOM  SHEPrUH
Pa3IMYHBIM 3[aHMSM B OONBIIYI0O WIM MEHBIIYIO
cropoHy. CorjgacHO HaHHBIM, IPEJOCTaBISIEMBIM
MPEANPUATUAMHU-TIOCTABIINKAMHU TEIUIOBOM 3HEpIuy,
TEIJIO MHOAAETCsI BO BCE IIKOIBI  COIJIACHO
TEeMIEpaTypHBIX  TIpadUKOB,  IMOITOMY  OTHM
MOKa3aTeIeM MPHUHATO  ONPENENsATh  TEIUIOBHIE
notepH 3aaHui. Ompeaenum MecTo PacCMOTPEHHBIX
BBIIIIE MIKOJI B PAaCIpEAe]ICHNH HOPMHPOBAHHOTO
Terna (puc. 4), OCTaBUB B paclpeleleHHH TOJIBKO
00bekTsl KieBckoro m BopommiioBckoro paifoHOB,
1 BBIJIETIMB OTJEIBHO OOBEKTHI C MOJIIOKUTENBHON U
OTPUIIATEIFHOM  pasHHULEedl  HeoOXOOUMOH |
HOTpeOIIsIEMOi CPETHECYTOUHBIX TETIIOBBIX
3arpysoK.
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[MonyuenHoe pacnpenesieHHe MOKa3bIBACT
B3aHMOCBSI3b  pacrpeelieHHss  HOPMHUPOBAHHOTO
TeIIa OT pacyera JaHHBIX 110 METOJMKE TOCTPOCHHS
JUarpamMM «3HEPrUs-TeMIIepaTypay, 4To T0Ka3bIBacT
paboToCIOCOOHOCTH MOIETIH.

Bbi1800bi1

ITo pe3ynbTaram padoThI
aBTOMAaTU3UPOBAHHOW HH()OPMAI[IOHHON CHUCTEMBI
MOHHUTOPHUHTA 9HEProd3PeKTUBHOCTU

MYHUIUIAJIBHEIX O00BEKTOB T. JloHemka Oblia
HakoIuleHa 0a3a JaHHBIX IOKa3aHWI MOTpeOIeHUs
SHEPruM U pecypcoB. JlaHHbIE MpPOaHATN3MPOBAHbI
C  TOMOWIBIO  TEOPUH  MYJIBTHIIMKATHBHBIX
¢yukiuid. TlomyyeHa 3aBUCHMOCTH — TEILIOBOTO
moTpeOsICHUsT OOBEKTOB 3MaHWU OT 3TAJIOHHOTO
o0bekTa. AJEKBAaTHOCTh pabOThI JAaHHON MOJIENN
NPOBEpPEHA ITyTEM CpaBHEHHS €€ C METOJHKOIl
JMarpamMM «9HEprHs-TeMIeparypay.

[Monyuennas MYJIbTUILIMKaTHBHAS
3aBUCHMOCTh TO3BOJISIET TIepeBecTH 0a3y TaHHBIX
MoKazaTesied MOTpeOIeHNs SHEPTHH M PECYPCOB B
06a3y Mogmenel co 3HaYCHUSAIMH NOTpeOIeHHs u
rapamMeTpamMH ypaBHEHHs JTMHEHHOW 3aBHCHMOCTH
HaTypaJlbHbIX norapugmoB MoKazaTesen
MYJIbTUILTMKaTUBHOM (yHKIMH. B cBOIO oOuepens,
9TO TIO3BOJSIET MPOBOJUTH AHANIN3 MOTPEOICHUS
SHEPruM M PECypCoB, HCHOJB3Ysl TOJBKO JaHHBIE
HOTpe6J’IeHI/I$I )51 HC BKJIKOUATh B aHaJIu3
CTaTUYCCKHUE TaHHBIC U ITapaMETPhL 00BEKTOB.
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