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BcmynneHue

Pemenniem Jloneukoro ropojackoro cosera ot 20.05.2008 Ne 19/14 «O
IporpaMme IO peanu3aluy 3HeprocOeperarnmx MeponpHusITHd Ha O00BEKTax
OromkeTHoM  cdepr» Obula  yTBepxkaeHa I[Iporpamma 1o  peanuzanuu
AHEprocOeperaomx MEepONnpHUsITHi, B KOTOpPOM IepBoodepeaHas pojib Oblia
OTBElIeHa TpolbiieMe TEIUIOCHAOXKEHUsT TropoAa, MOJAEPHU3AIMN  OOBEKTOB
OIOHKeTHOM cdepbl 3a CYET BHEAPEHHUs HHeprocOeperaronmx TEeXHOJIOTUH,
aBTOMaTH3allid ydeTa MOTPeOJICHHs] SHEPropecypcoB Ha OOBEKTax OIJKETHOU
cdepsl [2].

Onnoit m3 neneil naHHod Ilporpammel SBISIETCS aBTOMAaTH3alUs Yy4eTa
noTpeOJIeHUs] IHEPropecypcoB Ha oOBEKTax OrJKeTHOW cdephl, KoTopas
ONpeeIAeTCS HaJM4ueM aBTOMAaTHYECKUX IIOCTOB MOHUTOPHUHTA
HHEPronoTpedsieHnsT U TEMIIEPaTypHOTO peXMMa B TMOMEHICHUSX, CHCTEMbI
nepesadn JaHHbIX, [EHTPATN30BaHHON 0a3bl JAaHHBIX W MPOTPAMMHBIX MOAYJIEH,
MO3BOJISIIOLIMX ~ MPOM3BOAUTH  aHANM3  MocTynawomeid  uHpopmanuum U
MPOrHO3UpPOBaHUE MNOTpedsieHuss 3Heprur. MHpopMmanroHHON OCHOBOW Takon
CUCTEMBI sIBJIsIeTCsl 0a3a JaHHBIX, NEPUOJUYECKU HAIOJIHSIeMasi Kak CyObeKTaMu
MOHUTOPUHIa, TaK W  HEOPEPBIBHBIMU  JTaHHBIMHM, IOCTYHAIOIIUMH  C
aBTomMaTudeckux moctoB [3]. Pa3paboTke MaHHON CHUCTEMBI M MOCBSIIECHA JTaHHAS
CTaTh.

0O630p nNpoz2paMMHbIX NMPOGYKMoe u cucmem



B mHacrosimee Bpemss B Mupe (YHKIMOHHUPYET OOJIbIIOE KOJIUYECTBO
MPOrpaMMHO-TEXHUYECKUX CPEACTB MOHUTOPHUHIA HaJ MOTPEOJIECHUEM PECYPCOB U
SHEPIHH.

Bce mporpaMmHbIe CpeACTBa ydyeTa SHEPTMU MOYKHO paCIpEIeiIuTh Ha JIBE
OCHOBHBIX T'PYIIIbI — IPOrPaMMBbl JJIS IEPCOHAIBHBIX KOMITbIOTEpOB U MHTEpHET-
yciayru.  Kaxnmas rpymnma  uMeeT CBOM  NIPEUMYIIECTBA M HEAOCTATKH.
Hekoropble Bepcuu mnporpamMm ajis MEPCOHAIBHOIO KOMIIBIOTEpPA MOTYT OBITh
CBsI3aHbl ¢ cepBepoM (MHoromnosb3oBaTenbckue mporpammbl FASER, METRIX).
Takue mnporpamMmbl yAOOHBI I8 KOMIIAHMM, KOTOpPbIE 3aHUMAIOT OOJBIINE
TEPPUTOPHH, & TAKXKE JIJIST IPABUTEIILCTBEHHBIX U MYHUIIMIAIBHBIX OpraHU3alUi.
Jns ucnionszoBanusi MutepHer ycnyr mis ydera sHepruu(Energy Watchdog,
EnergyTrax, ENSI), ny:xHas nocrosiuHas cBa3b ¢ laTepuerom [1].

BONpIIMHCTBO  OrpaHUYMBAIOTCS TOJIBKO YYETOM JHEPrOPECYpPCOB H
cocraBienueM otuetHoctu (Utility Manager, METRIX, Stark Essentials u
MPOYME), OJIHAKO, HEKOTOPbIE M3 HUX MO3BOJAIOT Npou3BoauTh aHanu3 (FASER,
ENSI u np.). Buasl anaimsza MoOryT ObITh camble pa3Hble, B 3aBUCUMOCTH OT
NnocTaBleHHbIX 3amad.  Hampumep, ecau Energy Watchdog u EnergyTrax
BBITIOJIHSAIOT CpaBHUTENbHBIM aHanu3 mnorpedsenus, To METRIX o6nanaer
BO3MOKHOCTBIO aHAJU3UPOBATh JAHHBIE METOJOM MHOTOBAPUAHTHOM JIMHEHHOMN
perpeccun. Ilporpamma FASER aHanusupyeT KOPpESALMUIO €XKEIHEBHOU
TeMmneparypel, a npoaykt ENSI cTpout auarpammy «3HEPrUs-TEMIIEPATYpPay.
Bbonee moapoOHbIit 0630p npecTaBieH B Tabuie 1.

Tabnuua 1. O030p IporpaMMHBIX MPOAYKTOB U CUCTEM

Haumenosa | Ctpan | [lognepxkka npunsitust | [lnarpopma | Bunel ananuza | Llena
HHE a penieHui
porpaMm
Bl
Utility CIIA | Her CYB/J Her $ 2500
Manager Microsoft
Access
METRIX CIHOA | Ycranoska Oromkera u | [Ipuknamgnoe | Maoroapuant | $4,995.0
aumuToB notpednenus | [10 Hasg nuHerHas | 0.
perpeccust
FASER CHIA | ®opmupoBaHue [MpuknagHoe | AHanu3 $3995
OroxeTa 1o KOPpEsALu
€XKETHEBHOMN
TEeMIIepaTypbl
Stark Benuk | ®opmupoBanue [Tpuknagnoe | Het qanHbIxX Her
Essentials | oOput | 6romkeTa u 1O JAHHBIX
Level 1 aHus | MPOTHO3UPOBAHUE
JIBUKEHHUSI CPEJICTB
EZ Sim CILIA | IIporHo3upoBaHue b/l ucrnonp3oBanue | $299
CYETOB 32 KOMMYH. Microsoft CUETOB 32
yciyry, ycranoBienue | Excel KOMMYHAJIbHBIE
KOJIMY. TIOKa3aTeNen, YCIIYTH JUIs
IIpU POBEIECHUN MOJEIUPOBAHU
SHEProcOeperarmImmn3x sl TIOTPEOJICHHS
MEpONPUATUI pecypcos



ITponomxenue (Tadma.1)

Energy CIIA | Her WEB- CpaBHHUTEIBHBI | 3aBUCUT
Watchdog uHTepdeiic | i aHamu3 oT
noTpebyeHus KOJIM4ec
TBa
00BEKTO
B
EnergyTrax | CLHA | Her WEB- CpaBHeHue $700 3a
uHTepdeiic | TaHHBIX 1 00beKT
ENSI Hopse | Her WEB- OT-guarpamma | Her
TUsl uHTepdeiic JAHHBIX
Ouepromia | Ykpau | Her [Ipuknagnoe | Her 250
H Ha 110 TBHIC.TPH

lNTocmaHoeka 3adaqyu uH¢hopmauyuoHHOU Mmooenu

Bce BbImenepeyncieHHble MporpaMMbl 0 TIPOIEAYpe OOMeHa JaHHBIMU
AEIATCS Ha TP TPYIIIHI:

- oOmeHuBaroTcs JaHHbIMU uepe3 web-untepdeiic (Energy Watchdog,
EnergyTrax, ENSI);

- OOMEHHWBAIOTCS JaHHBIMH B PYYHOM peXHUME uepe3 (ailibl JaHHBIX
(OHeproruian);

- He oomenuBarotcs nanubiMu (METRIX, FASER).

[lpy co3maHuu aBTOMATH3UPOBAHHOW CHUCTEMOW ydeTa MOTpeOIeHus
sHepropecypcoB OwokeTHOH cdepsl ropona J[lonenka OBUIM TOCTaBJICHBI
CJICYIOIUE YCIOBHSI C TOUKH 3pEHUS cOOpa TaHHBIX:

- ¢c00p 0JKEH ObUT OBITH MOTHOCTHIO ABTOMATU3UPOBAH, BBUY OOJIBIIOTO
qrcia CyObeKTOB MOHUTOPHHTA;

- HE BO BceX 00BeKTax OrKEeTHOH ceprl MpUCyTCTBYET ceTh Internet, a
€ClIi OH WMEETCS, TO KOMITBIOTEep, Ha KOTOPOM paboTaeT OTBETCTBEHHBIN, HE
MOJIKITIOYEH K HEMY, ITO3TOMY Tiepe/iada TaHHbIX He JIOJDKHA 3aBUCETh OT BPEMEHHU
[5].

Jlns  pemeHuss JaHHOW 3agaud  ObUla co3JaHa W peajr30BaHa
nHGOpPMaIMOHHAS MOJIEITh, ONTUCAaHHAs HIKE.

MocmpoeHue u peanusayusi UHghopmayuoHHOU Mmodesnu

NudopmarimonHast MOJEIb aBTOMAaTH3AllMK  TIepe/lauu JTAHHBIX
MpecTaBlicHa Ha pucyHke 1. 3manus mkon r. JoHeIka OCHAIIEeHbI CYeTYMKAMH 1
tepMoMeTpaMu. C TaTYMKOB B aBTOMATUYECKOM JIUOO PYIHOM PEKUME PETYIIIPHO
cHuUMaroTcs nokaszanus. [lokasanus mepenarorcs depe3 MHTepHET W momamaroT B
0a3y JaHHBIX CUCTEMBI.



Jatunk 1

JaTtuuk 2 /——> Hokazanus

Hatuuk N /7 b1

>
CHCTEMBI
MyHHUHOATLHLI 00beKT |
MyHHUHOAILHLIH 00BLEeKT 2 /
L
. Jlerenia
MyHuIHMOAMLHBIH 00berT M C—> TloTok JaHHBIX

PI/ICYHOK 1 - I/IH(I)OpMaLII/IOHHaH MOACJIb aBTOMATHU3alIWU IICPpCaadn JaHHbIX

1 CoxpannuTh BJIOKeHHe

A

MS Access MS Outlook
(COM aBToMaTH3aI[HA)

N 2

3 3amyck Bioskenne
y
Java mpu. A
7
Coxpanenne B
b/l
4 3anyck
> Rar
6 5 PacnmaxoB-
IlepeMelnenue Ka apXMBa
\4
C = B
Jlerenma

— Kounrposn —>/lannbie I:I Bpemennniii kaTasor

Pucynok 2 — Ogna utepanus o0pabOoTKU 3IEKTPOHHOIO MHUChMa

[IpennoxkeHHas BbllIe HHPOPMALIMOHHAS MOJIETh pPeaTu30BaHa CIEIYIOIIUM
0o0pazoMm (pUCyHOK 2).

OmnepaTop peryisspHO CHUMaeT MOKa3aHUs C JATYMKOB (PYYHOH PEXKHUM) U
COXpaHseT MX B JIOKaJNbHbIN (haiin 6a3pl maHHbIX (Gopmara MS Access. daiin
apXUBHUPYETCSI M OTCHUIAETCS MO BJEKTPOHHOW MOYTe Ha ajapec, CIeUUuaIbHO
BBIJICJICHHBIN JJIs1 paccMaTpuBaeMbIX 1eneil. OnepaTop cepBepHOM 4acTH JaHHOTO
MPOrpaMMHO-AIIAPATHOTO KOMIUIEKCa MEPUOJUYECKH HHULMHPYET Makpoc MS
Access i1 aBTOMATHYECKOTO TOJNy4eHUS M 00pabOTKM apXMBOB OT BCEX



MYHUIIATIATBHBIX 00BEKTOB, C JOOABICHHEM COJEpIKaIIeiics B HUX HHPOpMAIH B
0a3y JaHHBIX CUCTEMBI.

Makpoc mnocpenctsom COM Ttexnonoruu 3amyckaer MS Outlook u
npocMaTpuBaeT THUChMa U3 Tanku «Bxomsmme». [lns kaxmoro eme He
00pabOTaHHOTO  COOOILEHUS, TeMa KOTOPOrO  YAOBIETBOPSET  3aJaHHBIM
KPUTEPHUSM, BBIMONHICTCS MPOCMOTP BCEX BIIOKEHHBIX B Hero daitno. Kaxmoe
BJIO’KEHUE JOJKHO MPEeACTaBIsSITH coboil daitn dopmarta «*.mdb» co cHATbIMU
MOKa3aHUSMU 32 OINpeJeTeHHbIN nepuo 100 apxuB dopmara «*.rar», B KOTOpOM
3anakoBaH «*.mdby»-gaii.

[Ipu oOHapyXeHHH TOIXOJSIIETO BIOXKEHHUS BBITOIHSIIOTCS CIEIYIOIINe
nevictBus. [lo xomanme makpoca MS Access (1) mpunoxenue MS Outlook
coxpaHsieT (¢ain BIOKEHUS BO BpeMeHHBbIH katamor A (2). Tor ke Makpoc
3amycKaeT crenuaibHo paspaboraHHoe Java mnpunokenue (3) s oOpaboOTKu
coxpaHeHHOTro BokeHus. Eciu ¢aiin sBisercs apxuBoMm dopmarta «*.rary, To Java
npujIoKeHue 3amyckaer Rar apxuBatop (4) UIS pacmakoBKH apXWBa BO
BpeMeHHbIM KaTtanor B (5). PacmakoBka B OTJEIbHBIN KaTaloOT HYXHA JJIsS TOTO,
yT0OBI UMs (aitna «*.mdb» Morjio ObITh MPOU3BOJBHBIM (MUHUMU3AIMS BIUSHUS
yeyioBeyeckoro (axkropa) M 00paOOTKM CHUTyallud COJAEpPX aHUS B apXHUBe
Heckobkux (haiinoB. KoppekTtHsiii daitn «*.mdb» u3 pacnakoBaHHOro apxuBa
nepemMeniaeTcst BO BpeMeHHbIN kaTanor C (6). [loka3zanus u3 Hero mo0aBisOTCS B
OCHOBHYI0 0a3y JaHHBIX ApyruM MakpocoM MS Access (7).

I'IocmpoeHue u peanuszauyusa mMamemam u4yeckoli Modenu
aHanusa 3Hepaonomp96neHun

OCHOBHOW HMHCTPYMEHT CHUCTEMBI SHEPre€TUYECKOr0 MOHUTOPUHIA —
nuarpamma «OHeprus-Temneparypa»; 9T — quarpamma (3 T-kpuBas).

Ha ropuzonTanpHOl ocu oTkianbiBaeTcs «CpenHssi HapyKHas TeMmmepaTypa»
(Bo3myxa) 3a [°C], a Ha BepTUKaIbHOU OcHU - «Pacxon 3Heprum» Ha OTaIJIMBAEMYIO
wromaas [I'kan].

OT-auarpaMmMa TOKa3bIBaeT 3a(QUKCUPOBAHHBIM pacxoj JHEPruud U
COOTBETCTBYIOIIYIO HApyX HYIO TeMmieparypy B TedueHue nHs. [lonydennas B
pe3yapTaTe U3MEpPEHU JIMHUS, oJyuria Ha3BaHue «OT-kpusas» [4].

B TeyeHue 0TONUTENBHOrO NEPUOIA PACXO] IHEPTUH PACTET ¢ MOHMKEHUEM
HapyXHOW Temmneparypbl. [Ipm yBenMdeHWH HaApyKHOW TEMIIEPATYphl Pacxoj
HSHEPIrUM yMEHbIAETCS, NPUOINKASCh K MUHUMAJIBLHOMY YpPOBHIO, B TIEPHO[
OTCYTCTBUSL OTOIUIEHMA. [l KaXXaoro 34aHus CYLIECTBYET €IMHCTBEHHAS
(ynukanbHas) OT-kpuBas. [ns toro ytoOsl moctpouts IT-KpuBYyI0 A 37aHUS,
TpedyeTcst nHpopMaIus 0 HApy>KHOU TeMIlepaType U TerIonoTpeOIeHue.

Kpome NEUCTBUTEIIBHON OT-nuarpamMmsbl U aHaJIu3a
sHeprod(PpGheKTUBHOCTH TEIUIONOTPEOICHUS 3/IaHUs UCTIOb3yeTcst pacyeTHas JDT-
auarpaMMa, KOTopas CTPOMTCS Ha OCHOBaHUM TEIUIOBOTO OanaHca 37aHus,
KOTOPBIN BBIPAYKAETCs CIEAYIOIINMHU YPaBHEHUSIMU:

QI = qv .de .(ten _tnap)7 (1)



rae (), - TEIIOBOW IIOTOK, KOTOPBIM TEPSETCsS 3JaHUEM B OKPYKAIOIIYIO
cpeny, kBt (Mkan/u); g, - ynenbHas OTONMTENIbHAs XapaKTEpUCTHKA 3/1aHUs,

3 3
Bt/(m™K); V,y — 00beM 31aHHS TIO HAPYKHOMY 0OMEpY, M.
Komnencanusi 3TUX TOTEPh, OCYHIECTBISIETCS 3a CUET IMOJayd TEIUIOBOM
SHEPIUH U3 TEIIOBOM CETH:
szmg.c.(TI_TZ)’ (2)
r7ie m, — pacxol BOJbI B CETH OTOIUIEHUs, T/4 (KI/C), ¢ — TEIIIOEMKOCTb

BoabI, KJ[/KkrK (B pabouem nHTEpBaje TeMrepaTyp U3MEHSETCS HE3HAYUTEIbHO
U MOXET NnpuHuMarthbcesa paBHoil 4,19 kJx/kr-K).

Jnsg nmepemauum  Temia  HEMOCPEACTBEHHO B IMOMEIICHMSX — 3/IaHUS
UCIIOJIB3YIOTCSl  OTONMUTENIbHbIE MPUOOpHl (paauaTopbl, KOHBEKTOpHI). Termio,
nepeaaBaeMoe OTOMUTENbHBIMU TPUOOpPaMU, ONIPEENSIETCS] BRIPAXKEHUEM:

Q,=k-F-At,, 3)

rae k — cpenuuii Ko3(hGHUIUEHT TEMIONEPENAYH OT BOIBI, LIUPKYIUPYIOIIEH
2
B OTONUTENBHBIX MpubOpax K BO3AYXy B mnomemenusx, Bt/(MK) wunu
2 .
kkan/(um™K); F — mnnomaas TEmI000MEHHOM MOBEPXHOCTH OTOMUTENBHBIX

2 .
NpuOOpOB, YCTAHOBJICHHBIX B 3JIaHMH, M'; Af, — CpeJHeIorapuGMuuecKuil

TEMIEPATYpPHbI HANoOp MEXJIy OTONUTEIbHBIMH MPUOOpaMU U  BO3IYyXOM
MMOMECIICHUMN.

B cranmonapHom pexxume, Mpu OTCYTCTBUU JIOMIOJTHUTEIBHBIX BHYTPEHHUX
HMCTOYHUKOB TEIUIOBBIICJICHUS, MPOTpeBa IOMEIICHUM 3a CYET COJIHCUHOU
WHCOJISIIINY H T.JI.:

0=0,=0,. 4)

[TockonbKy TEIIOBON cueTUMK (haKTHYECKH (PUKCUPYET TEIIO, OT/IaBaeMOe
OTOINUTENIbHBIMU TpHOOpaMU € YYETOM Mepeaadyd Teruia OT TpyO BHYTPEHHETO
OTOIUTEJIBHOTO KOHTYpa (2 OHO TaK)Xe MOXKET ObITh yuTeHO B (hopmyre (4)), TO B
JTI000M pexKUME:

Qz = Q3 . ®)

Takum 00pa3oM, OINpenenuB AKCIECPUMEHTAIBHO CPEAHION TeMIepaTypy
BHYTPH 3JaHUs NPU OTCYTCTBUM BHYTPEHHHUX TEIUIOBBIICICHUM (JIydIlle BCETO
MOAXOAUT HOYHOE BpeMsl MPU OTCYTCTBUHM OCAJKOB M CUJIBHOTO BETpa), HAXOAUTCS
TEMIEPATYpHbI HAMOp OT OTONUTEIBHOM CHUCTEMBbl 37aHuUs U C ydeToM (5)
BBIYHMCIISICTCS 3HAUCHHE KOMIIEKCA:

P 2 (6)
At

JIeliCTBUTENbHBI MapaMeTp @, OTOMMUTENIbHONM CHUCTEMBbI, (KOTOpPBIi

OTpeNIeIIAeT TEIJIO0TAauy OTOMUTEIBHOW CHCTEMBI ) OMPENENseTCs] B pacueTHBIX

yCcioBuUsX [2 ]:
0,2

t —t’
q)o :kF 61 o
t, —t

[

(7)

nap
[Ipu 5TOM BHYTpEeHHUI OTOMUTEIbHBIN KOHTYpP JAOHKEH ObITh B HOPMAJIBHOM
COCTOSIHUU (IIPOMBIT, OTPEMOHTHUPOBAH, OTONUTEIbHBIE MNPUOOPHI HE OJKHBI



6BITB 3arpoMoOXAC€Hbl MW T.II., TO CCTb 6BITB B COCTOAHUU HOpMaHBHOﬁ
JKCIUTyaTanuu). B TakoMm cimydae ¢, OyAeT MOCTOSHHON BEIWYMHON B JI000OM
peXHUME W TpU JIOOBIX TeMIepaTypHbIX yciioBUiX. CHIDKEHHE JaHHOU
XAPaKTCPUCTHKHU B I[aHBHeﬁHIeM 6y):[eT CBUACTCIILCTBOBATL O 34COpPCHHUU
OTOIINTCIIBHBIX HpI/I60pOB nu HCO6XOI[I/IMOCTI/I X IMIPOMBIBKHU WJIN PCBU3UMU.
BHYTpeHHI/Ie TCIUIOBBIACIICHUA B 3JdHUU C onpe):[eneHHoﬁ CTCIICHBIO
TOYHOCTH MOTYT OBITH OINpPEJIETIEHBI 0 clieayomei Gpopmysre:
AQ,, =4,V -, 1), (8)
rae f — CpemHss Temmeparypa B 3[aHHH, KOTOPYIO CO3[aeT CHCTEMa

OTOIUIEHHUS O€3 y4€Ta BHYTPCHHUX UCTOYHUKOB TCILJIA.
HpOI/I?)BeIICHI/Ie q V'V SIBISICTCS OTOIMUTCILHOM XapaKTepI/ICTI/IKOﬁ 3JaHUs.

I[aHHaSI XapaKTCPpUCTHUKA, OIIPCIACIICHHAA KaK:

q,"V, =L 9)
(= ty)
JIOJDKHA OCTaBaThCsl B CTAllMOHAPDHOM PEXUME OTOIUICHUS IOCTOSHHOMU
BeMMUMHOW. M3MeHeHue JaHHOTro TioKazarels OyAeT CBUACTEILCTBOBATH OO0
W3MEHEHUH TEPMUYECKOTO COIMPOTUBJICHUS KOHCTPYKIMH 3JaHUS, YTO MOMXKET
OBITH CIICICTBUEM CHJIBHOTO BETpa, HaMOKaHUs orpaxacHud u T1.1m. OpHako,
OTOIUTENIbHASl XapaKTepUCTUKA 37aHUs, pacCUMTaHHAs TOJBKO Ha OCHOBaHUU
JTAHHBIX TETUIOBOT'O0 CUETUMKA, OOBIYHO JAaeT 3HAYMTEIbHBINA pa3zdpoc 3HaueHuil. B
CBSI3U C OTUM, JCHCTBUTENIbHAS XapaKTEPUCTHUKA OMpPEACISICTCS KaK CPeIHss 3a
BECh OTONIUTEIIBHBIN TIEpUo [6].
Ha ocHOBaHMM OTONUTENBHOM XapaKTEPUCTUKU 3JaHUA OMpeiessieM
pacyeTHYI0 OTOINMUTEIBbHYI Harpy3kKy 37aHus, KOTOpas CIYXHUT OCHOBOW s
dbopmupoBanus pacueTHor DT-nuarpaMmebi:

Q(’) :q\/ ’ VB() : (tSH _t()p)’ (10)

AHanu3 mennonompebneHusi Kak pe3ynbmam pabombl
UHOpMayUOHHOU cucmeMsbl

B kauecTBe WIIIOCTpalMd paccMarpuBaercs pabdoTa MHPOPMALMOHHOM
CUCTeMBbl NyTeM aHaiu3a dS(PPEeKTUBHOCTH  TEIJIONOTPEOJEHUS  IIKOJ
Bopommunosckoro panona r. Jlonenxa.

Jlns aHanu3a TeronoTpeOIeHHs UCTIONb3YIOTCS 4 XapaKTepUCTUKU:

1. ®akTuyeckoe NOTpeOIEHUE IKOJIbL;

2. Hopwma notpebnenus no CHUII 3a rox;

3. KonuuectBo Temia B roj o pacuerHoi JT-nuarpamme;

4. KonuuecTBo Teria B roj 1o JneiictBurenbHoi DT-nuarpamme.

PaccmoTpuMm Gosiee moapoOHO ATH XapaKTEPUCTHKH.

1. ®akTuyeckoe mMOTpeOJIEHHE IIKOJBI MO  JAHHBIM  OIUIAYMBAIOIIKUX
opraHu3aiuii 6epercst U3 C4eTOB, B KOTOPBIX YKa3aHbl HATYpaIbHbIE MOKA3ATEIH.

2. Hopma mnotpe6aenuss no CHull 2.04.07-86 “TeruioBbie cetn” 3a roj
Ooeperca u3 Tabmunbsl «Hopmbl moTpeOsieHMs TEMJIOTHI Ha  OTOIUICHHE



aJMHHICTPATHBHBIX 3[IaHHI M COOPYXeHMH B ['kan/(M’TOX) Ha OTOMUTEIbHBIH
nepuoa». Hopma mnotpebnenus mo CHUII 3a roxm, ['kanm mpexacrtaBieHa B
pe3ynbTHpylolei Tabnuue 3.

3. KonmnyectBo Temna B rox nmo pacuetHoll DT-guarpamme omnpenensercs
ucxons u3 pacuetHbix DT-mumarpaMm, NOCTPOCHHBIX HA OCHOBAHUM YPAaBHEHUU
TerioBoro ©Oananca 3aaHus. K Kaxaol guarpaMme CTPOUTCS  JIUHUS
aNMmpOKCUMHUPYIOLIETO JUHEHHOTO TpeHaa. IlomyuyeHHble B pe3ynbTaTe TpPEeHAa
JMHEHHBIC YpaBHEHUsI TIPEJICTABJICHBI HAa TabauIle 2.

ITockonbky OT-guarpaMmbl  CTPOSITCSI HAa  OCHOBAHHUM  4YacCOBOTO
noTpeOJieHUsT DICKTPOIHEPTHU M Kaxjas TOoyka Ha KPUBOM yKa3bIBaeT
noTpeOJeHUe DSHEPruu B 4Yac IS OMNPENENEHHOTO0 JHA TO BO3HHUKAET
HEOOXOUMOCTh TEPEBOJIa YAaCOBBIX XapaKTEPUCTHUK MOTpPEOJICHUS TeIia B
IIKOJIE B TOAOBBIE. [l 9TOro He0OXOAUMO 3HATh KOJHMYECTBO OTAIJIUBAEMBIX
4acoOB B IIKOJIaX UCXOAS U3 HOPM OTOIUTEIBHOI'O CE30HA.

OT-nuarpaMmbl CTPOSATCS Ha COOTBETCTBHHU IMOTPEOJICHHOW SHEPrUU K

TEMIIEpaType  OKpyxkarouied  cpenbl. Takum  obpa3oM, HEOOXOAMMO
HCIIOJB30BaTh JJIs pPAcu€TOB CPEIHEMECAYHYIO TEMIIEpaTypy, IO JaHHBIM
I'mpnpomereoneHnTpa.

Jlanmee w3 TaOMUIBl ypaBHEHUH 2, TOJCTaBIsIsE BMECTO X CPEIHIOIO
TeMIEpaTypy, MOJydaeM pacueTHOE KOJUYEeCTBO Temina mo OT- auarpamme.
PacueTtHoe konuuectBO Temia no OT- aumarpaMme 3a KaXIblil Mecsll
MpecTaBieHo B Tabauile 3.

4. Konu4decTBO TeIUIa B rOJl MO ACUCTBUTENbHON D T-nuarpamme CTpOUTCS
IJIsI KOHTPOJISL IPAaBUJILHOCTA METOJIMKM pacueTa. PacueT BeleTcs aHaJIOTHYHO

HpeI[BII[YH_[eﬁ MCTOAHUKE, TOJIBKO YPaBHCHUA TpCHIOA CTpOATCA JJIsL
JNEeUCTBUTENBbHBIX (M3MEPEHHBIX) JaHHBIX. Pe3ymbTar pacdera JaHHOU
XapaKTEPUCTUKHU TaKKe MpeJICTaBJIeH B Tabauile 3.
Tabnuna 2. — PacueTHble U JeliCTBUTENIbHBIE XapAKTEPUCTUKH
Koun-Bo
Koun-Bo
dopmyna ['kan
dopmyna ['kan
anmpokcumup | Bcero B | Omuobka
anmpOKCUMHUD | BCETO B
HOIIIEro FOJI IO YIOLIEro roJ 0 | almpokc
Yyrom JTUHEHHOTO JTaHHBIM | WUMAaIUH
31aHus WKOJ JINHEWHOTO JTAHHBIM .
TpeHaa JIEHCTBUT | peajbH
TpeHaa pacdyeTHo . .
. 9 JNCHCTBUTENDb | EIbHOM BIX
pacuetnoiIT | i OT- Hoii DT- OT- JaHHBIX
-IMarpaMMBbl | auarpaMmm
o IUarpaMMbl | qUarpaMm
BI
. y =-4,1555x y =-3,5983x
O Ne3 & 74,799 323,2958 T 86.658 359,2589 | 0,0867
. y= -5,3699x y =-4,6512x
I'mmuazust Nel5 T 96,659 407,6043 92,592 387,9623 | 0,5795
. y =-4,2467x y =-3,006x +
luvuasms Nel8 | - 76,441 322,3087 93,349 382,4295 | 0,12
y =-4,9797x y =-2,5595x
YBK KOPH t 89,634 377,916 72,569 298,5809 | 0,2226




ITponomxenue (Ta61.2)

Z{EEHJJESI) 50112’1345)( 861,14 130365225 8% 1830,4906 | 0,3007
Z{EEHJJE;) 1217"03’69246" 73,18349 1219"07’21147" 81,3072 | 0,1409
O No9 y ;91 2091 2% | 9238896 |V : 17”3346" 749,0794 | 0,5622
VK (xopnyel) | ¥ 6"45483" 32,4687 127"3351015" 283,9294 | 0,6133
VIK (kopnyc2) 1%12339 02X 13331939 XTOS% 9% 1 422.0071 | 0,3842
VTK (xopryc3) 12036337 3% 19558779 z; 4;’28’2804" 385,8311 | 0,0762
TuneiiNe22 Y os ’52’f3563x 414,1259 3110=2’-23,394x T 1426,1713 | 0,6897
ZEEHJ;%II) z; 4;’09’363222" 101,2715 Sz_ﬂ’gé 02X 1 131,2846 | 0,244
ﬁgn]ﬁ;) zz s i’&zﬁx 269,5021 1;015;2? 87 1 985.1519 | 0,1321
ZEEHJ;%) 121 6%3; 0% | 6726147 130"05’76235" 84,00874 | 0,1961
Ol Nol3 iy 4';‘ 305X+ 396,7449 1;'3595655" 379,4719 | 0,3562
JICHMIIT Nel7 1212'36:?609" 520,7902 121'141”527361" 460,9417 | 0,3325
O No2 iy 2';i29x T 1325,5529 ﬁoggg 38| 4183226 | 0,72
OII Nel4 zj N i’gll I7x ) 425944 zzll'i’gg 12X 1 4596084 | 0.5172

B pesynbTate mosyuyusiv CBECHHYIO TaOJIMILy BBIIIEYKa3aHHBIX YETHIPEX
HOoKa3aTeJIei.
Tabnuna 3 — CBeieHHBIC TOKA3aTEIN aHaIu3a nmorpediaeHus, ['kan

Kom-Bo I'kan
BCEIO B IrOJ Kom-Bo I'kan
daxT no Hopma (o BCEro B roJ (1o
noTpebIIeHus 1O . o .
nmaaaeIM POO CHMII 3a rox pacyeTHoOM NEUCTBUTEILHON
OT- OT-puarpamme)
arpamme)
OII Ne3 264,19 445,295 323,295804 359,25888
I'mmuaszma Nel5 328,26 252,7866 407,604334 387,9623
I'mmuaszms Nel8 328,07 451,60395 322,308672 382,429541
VYBK KOPH 329 230,1885 377,915976 298,580928
VBK Neo5 810,98 742,095 934,323444 911,797821
OIII Ne9 710,81 712,908 923,88961 749,079437
VI'K 930 558,44138 911,540539 1091,78753
JInneinNe22 481,92 1072,9224 414,125928 426,171259
VBK Nel 628,6 712,057 438,035071 500,53524
OIII Nel3 347,43 1317,325 326,74488 379,47192
JICOMII Nel7 479,04 554,829 520,790199 460,941702
OIII Ne2 409,3 1817,92 325,552872 418,322616
Ol Ne14 425,13 1397,043 425,944008 459,608352




s onpeneneHus: HaMMeHee YHEProdPeKTUBHBIX MIKOJ BOCIOJIb3YeMCs
2-Ms YUCIIOBBIMU XapaKTEPUCTUKAMU, IOJTYUYEHHBIMU B pe3yJibTaTe aHanusa J7T-
IHAarpaMm: BEJIMYNHOU JOCTOBEPHOCTHU almnpoOKCUMAaIUU JAHHBIX
nerctBuTenbHON OT-auarpaMMbl M pa3HULEH JEUCTBUTEIBHONM W pacyeTHOMN
OT-guarpaMMbl B MOPOLEHTaX IO OTHOIWIEHUIO K JeicTBUTeNbHOM OT-
nuarpaMmme.

Benuunna poctoBepHOCTH (OmMOKa) anmpoKCUMAallMU pPacCUUTHIBAET
CTATUCTHUKY JJIsl psAlla C MPUMEHEHUEM METOJla HAUMEHBIIIUX KBAJAPAaTOB, YTOOBI
BBIYUCIIUTDh NPSMYIO JIMHUIO, KOTOpAs HAWIY4YIIUM 0O0pa3oM anmpoOKCUMHUPYET
UMeroIuecs JaHHbie (Tadauma 2).

AnnpokcuManus AaHHBIX AeWCTBUTENbHON OT-amarpamMMbl MOKa3bIBAET
HecOaTaHCUPOBAHHOCTh OTOIIUTEIIbHOU CHUCTEMBI. Koadunmentor
anmpoKCUMAIIMKU [ KaXKJI0ro 3/JaHus MpeicTalieHbl B Tabuulle U Ha rpaduke.
Yem Onmxe BelMYMHA JJOCTOBEPHOCTH ammpokcumauuu K 0, TeM BbllIe
BpEMEHHAas HecOalaHCUPOBAHHOCTD CHUCTEMBI. Bpemennas
HecOaaHCUPOBAHHOCTh CUCTEMBbI MPOSBISETCS CIEeaylomuM o0pa3oM: Korja
IIPOUCXOJAUT U3MEHEHHUE TEMIIEPATYPhI OKPYIKAIOLIEH Cpeabl, KOJIUYECTBO TEILIA,
MOJaBa€MOro IIKOJe He OyAeT U3MEHAThCS Tak K€ omepaTuBHO. B pesynbrarte
MOSIBJISIETCS  3alla3/ibIBaHUE, HECOOTBETCTBHUE I10JABAEMOI0 TeIUla TEKYIIEeH
TeMIleparype.

[IpoGiiemsl, KOTOpBIE BBISIBJISICT BEJIMYMHA JIOCTOBEPHOCTHU
anmnpokcuManuu (omuOka anmnpoKCUMalMM) JaHHBIX jAedcTBUTenbHOU OT-
JAuarpaMMbl — OTCYTCTBHE CBOEBPEMEHHOTO PEryJupoBaHUs, pazOaniaHCUpPOBKa
CHUCTEMBI.

Owwubka anpokcumauum pearnbHbIX aHHbIX, R
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Pucynok 3 — Omubka anmpokcuMaIuu J1ercTBuTeIbHON DT -quarpaMmel

Jns ananusza paOOThl  OTONMUTENBHOW CUCTEMBlI Ha pHUCYHKEe 3
npenacTtapieHa pazHuna DT guarpamMM (Ha CKOJBKO MEPETOMUIIN), B TMPOIEHTAX
110 OTHOIIECHUIO K JIeMCTBUTEIbHOU D T-nquarpamme.
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Pucynok 4 — Pazaunia OT nuarpamm (Ha CKOJIBKO MEPETONIIN), % 1o
OTHOUIECHMIO K JAeicTBUTENbHOU D T-nnarpamMmme

JlaHHasg pa3HULA MOKAa3bIBA€T, HACKOJIBKO NEPETONUIN WM HEIOTOMUIN
pasnuuHble 37aHuA. [Ipu 2TOM HE y4UTHIBaeTCS NPEABIAYLIMNA I10Ka3aTelb
BEJIMYMHBI JJOCTOBEPHOCTH ammpokcuMmanuu. To ecTh cucremMa MOXKET ObITh
HacTpoeHa M paboTaTh CO CBOEBPEMEHHBIMU pEarupoBaHUEM Ha TeMIEpaTypy
OKpY’KaIollled cpeabl, OHAKO MPU TOM MOXKET HE J10AaBaTh TeIula, JUOO TEIIOo
MOKET TepATbCcsA U T.1. COrjlacHO NaHHBIM, MPEJOCTABIISIEMBIM TEIIOCETAMM,
TEIIO MOJIAeTCs BO BCE HIKOJbI COMNIACHO TeMIEpaTypHBIX rpa(UKoOB, MOITOMY
OyZeM oInpeAessTh ITUM MT0Ka3aTeseM TEIJIONOTEepU 3AaHUM.

Bbie0o0bI

Ha ocHoBe anHanmm3a nporpaMMHBIX MPOJAYKTOB B 0O0JIaCTH aHaiIu3a
DHEPromoTpeOIeHus, a TaKk »>K€ Ha OCHOBAaHWUU TIOCTaBJICHHBIX 3ajay
pa3zpaboTaHo TmporpaMmHoe oOeclieueHue, TO3BOJSAIONIEE  HEMPEPHIBHO
aHAJIM3UPOBAThH TEKYIIEe COCTOSHUE IHEPronoTpeOieHus ISl 31aHUi 00BEKTOB
OrokeTHOUM cdeppl. JlaHHOE mporpaMMHOE OO€cIeueHHuE aHaJTU3UPYyeT BCE
IKOJBI T. JloHenKa.

NudopmarnmonHas cucteMa IMO3BOJISIET pealu30BaTh BBINMICONHUCAHHBIN
aJTOPUTM MO KaXKJIOMY 3/1aHUI0, OTHOCAIIEMYCS K OpraHu3aIusM O KETHOM
chepnl, mpoBOAUTE (OPMUPOBAHUE U MPEACTABICHUE OOOOIIEHHBIX JaHHBIX O
pacxojax HJHEPTrOpeCcypCoOB, BBIMOIHITh KPAaTKOCPOUYHBIM M TOJTOCPOYHBIN
MPOTHO3  PEecypco- M DHEPromoTpedsieHuss  ropojaa,  OCYIIECTBIATH
WHPOPMAIMOHHYIO  TMOAJACPKKY NpU  OOOCHOBAHMUU  MEPOINPHUITHA  TIO
AHEPTOCOEPEKEHUIO.
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A.JO. Xapuronos, P.A. Poapirec 3ajainunic
JIoHEUbKUI HalllOHAJIbHINA TEXHIYHUI YHIBEPCUTET

ABTOMATH3allisl Mepeaavi JaHUX i aHATI3 eHepreTHYHoOi e()eKTUBHOCTI B PO3MOAiI€eHOMY
NPOrpaMHO-ANAPAaTHOMY KOMILJIEKCi €HepreTH4YHOr0 MeHeIKMEHTY MYHIiIMIaJIbHHUX
00'ekTiB. Y CTaTTi npeAcTaBieHUN OIS NPOrpaMHUX MPOAYKTIB B 00JACTI MOHITOPUHTY
€HEeprocroXUBaHHs, PO3IJISIIAI0THCS MUTAHHS CTBOPEHHS 1HGOPMaLIiHOT CUCTEMH MOHITOPUHTY
eHeproe(PeKTUBHOCTI MYHIIIUTIATBLHUX 00'€KTiB M. JIOHEIbKa, a TAaKOXK OMHUCYIOTHCS Pe3yabTaTH
poOOTH CUCTEMH.

eHeproe()eKTUBHICTh, ABTOMATH30BaHA CHCTeMa, MOHITOpMHI, 30ip panmx, COM-
TeXHoJI0risl, aiarpama «Enepris-Temnepatypa»

A. Kharytonov, R.A. Rodriges Zalipynis
Donetsk National Technical University

Data Transfer Automation and Energy Efficiency Analysis in Distributed Software and
Hardware Energy Management Complex of Municipal Institutions. This paper gives a
survey of software products for power consumption monitoring, addresses the development of an
information system for energy efficiency monitoring of municipal institutions in Donetsk City,
and also describes the results of the system operation.

energy efficiency, automated monitoring system, data collection, COM-technology,
«Energy-Temperature» chart



