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ENERGY EFFICIENCY OF BUILDINGS AND STRUCTURES

Posensinymo numanns no6yoosu ingopmayitino-euMipioganbHoi cucmemu MOHIMOPUH2y enepeoowjaonocmi 6yodigens ma
chopyo. [lns nepesipKu eghekmueHoCmi 3aCmMoCy8aHHs CUCEMU SUKOPUCIIAHO eBPUCIUYHE Memoou nputinamms piuens. O0-
PaHo neeHi 0OHONapamempuyHi Kpumepii ma Hageoeno pospaxynku epexmuenocmi pooomu IBC npu 3adanux napamempa.
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Paccmompenwvl 6onpocst nocmpoenus UHGOPMayuOHHO-USMEPUMENbHOU CUCTEMbL MOHUMOPUHEA dHEP2OCOepedCeH s
30anutl u coopysxcenuti. [ns npoeepKu dQdexmuenocmu npumeneHus CUcmembl UCHONb308AHbL IPUCUYECKUE MeMOObl
npunamusi pewienuil. Boiopan psao oononapamempuueckux kpumepues u npugeoenvl pacuemsi dggexmusnocmu pabomol
HUC npu 3a0annvix napamempax.
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Questions of construction of information-measuring system for monitoring the energy efficiency of buildings and
structures. To check the effectiveness of the system used heuristic methods of decision making. Selected number of single-
parameter criteria and the calculations of the effectiveness of the RIS under the given parameters.
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IlocranoBka mpodaemu. KomiiekcHa peainizallisi cTparerii €eHepreTuyHoi He3aJeKHOCTI
VYkpainu BU3HaYaeTbcs OaratbMa (pakTopamu, TAKUMU SIK: [[IHA Ha €HEProHOCIi, eHeproe(peKTus-
HICTh Oy/iBEb Ta KaHAJIIB Iepefadl eHeprii, albTepHaTUBHUX JpKepell KuBieHHs. [Ipu npomy
SHEPreTUYHUI CTaH MICHKMX OyJliBellb 3aIeKUTh Bi 1H(POpMALI] 11040 BTpaT TEIUIOBOI €Heprii
KO>KHOTO 00’€KTa MiJ 4ac MPOBEACHHS MOHITOPUHTY, 1110 JJA€ MOXKJIMBICTb OIIIHUTH €(DEeKTUBHICTb
3ax0/iB eHeproowm@anHocTli. Bei i mpoOnemMu € OCHOBOIO JIsl CTBOPEHHS 1H(OpMaLiiHO-
BuMiproBasibHOI cuctemu (IBC) nnst oriHIOBaHHS CTaHy €HEproepEeKTUBHOCTI MYHIIMIATbHUX
OyaiBeNb 1 COPY/ Ta 1HIIFOBAaHHS €HEPTrOOIIAJHUX IMPOEKTIB MO0 X PEKOHCTPYKIIIi.

AHaJi3 ocTaHHiX pociailkeHb i myOuikaniil. [Ipobremy crtBopeHHs iH(pOpMaliiiHO-
BUMIPIOBAJIbHUX CHCTEM BinoOpakeHO B Oararbox HaykoBHX pobOoTax. Tak, y po6orti [1]
MpeACTaBJICHA 3arajbHa TEOPis aBTOMATUYHHUX CHUCTEM YIpaBiiHHA. Y po6oTi [2; 3; 4] mpo-
aHaJI130BaHO TEOPETUYHI OCHOBU Ta HABEJEHO aHajl3 METOAIB 1 MpUHIUMIIB nodyaosu IBC,
SK1 [PYHTYIOTbCSl HA MaTEMaTUYHOMY arapaTi NepeTBOPEHHsI BUMIPIOBAaJIbHUX CUTHaNIB. [1u-
TaHHS NOOYIOBU ¥ 3aCTOCYBaHHS KpUTEPIiB €()EKTUBHOCTI Ta SKOCTI 1H(GOPMALIAHUX MPU-
CTPOiB Ta CHCTEM PO3TJSHYTO B poOoTax [5; 6; 7], a TakoXK MoKa3aHa B3a€EMO/IISI CKIIAJJOBUX
IC mix gac ii mpoekTyBaHHsA. Y po0OoTi [§] HaBeIeHO METOMKY OIIHIOBaHHS €(EKTUBHOCTI 3a
JIOTIOMOTOI0 PO3PaXyHKY CYKYIHOTO €KOHOMIYHOTO €(EeKTy, SKUH J1a€ 3MOTY OLIIHUTHU Iepe-
Baru Ta HEJOJIKU 1HOPMALIIHHUX CUCTEM.

Buainenns He BUpilIeHNX paHille YacTHH 3arajbHoi npodjemu. Hassui IBC xoHTpO-
JIIO CTIOXHMBAHHS €Heprii OyIBISIMU Ta CIIOPYJaMH peali3yloTh TEXHOJIOTIIO A1arHOCTHKY Ja-
HUX PO CIIOXKHUTY CHEPril0 Ta BUPINIYIOTh 3aBAaHHS 300py Ta 00poOieHHs iH(popMairii, mpo-
T€ BOHU HE PO3KPUBAIOTh MEXAHI3M BIUIMBY ()aKTOPIB Ha €HEProe(EeKTHBHICTh Ta MPOIEC
MO€THAHHS TEIUIOBI31MHOT 11IarHOCTUKY, MOHITOPUHTY M MPUUHATTS pillieHb B €IUHUN 1HOpP-
MaliiHui KoMIuieke. ToMmy mporecu iHbopMaIiiHOTO 3a0€3MeYeHHsT eHeProoaaHOCTI MY-
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HIUOAIbHUX OyAiBeJIb MOXKYTh OyTH pealli3oBaHl B MeXaxX €IMHOro 1H(GOPMaLIiHOTO HpOoC-
TOpPY MapaMeTpiB TEIJIOBI31IHHOTO MOHITOPUHIY Ta OLIHIOBAHHS €HEProe(eKTUBHOCTI 3 IpHU-
MHATTSAM YIPaBIIIHCHKUX PILLIEHb.

Mera crarTi. ['0710BHOIO MeTOI0 11i€1 pOOOTH € pOo3pOOJIEHHS TEOPETUYHUX Ta METOINY-
HUX OCHOB NOOY/10BU 1H(YOPMAIIIHOT TEXHOJIOT1] MOHITOPUHTY €HEProOoU[aJAHOCTI MYyHIlHIIA-
JBHUX OyIIBENb JUIsl NPUUHATTS IPOCTUX PILIEHb 00 iX PEKOHCTPYKIIIi.

Buxkiaan ocHoBHoro marepiaay. [IpoGiema 300py, oOpobneHHs moToyHOi 1HGOpMaIii
PO CTaH €HEProoIaaHOCTI OyaiBenas Ta POo3pOOJECHHS PINICHB 010 3HIKCHHS €HEPrOBHT-
paT € J0BOJI1 TPYAOMICTKMM 3aBJIaHHSM 1 4acTO HE Mij CUIY JIIOACbKOMY 1HTeNeKkTy. Tex ca-
M€ CTOCYEThCS 1 KOMaH/AM €HEProoIaHOr0 MPOeKTy Ta po3poOHuKiB IBC, ockiibki BUHUKAE
HEOOXITHICTh 3MIMCHEHHS B3a€MO/IIi MK €JIEMEHTaMH CHUCTeMH. UnM JeTanbHIIIe po3poois-
€TbCSI MOJIEb, TUM CKJIQJHIIlIE BUKOHYBATH HABITAIlllO [0 Hif Ta NIATPUMYBATH IUIICHICT 1i
JAHUX, KpPIM TOTO, I 4ac IPUUHSTTA YIPaBIIHCHKUX PIIEHh HEMOXJIMBO rapaHTyBaTH Bil-
CYTHICTh IOMMJIOK.

ITig yac npoekryBanHs IBC moHiTOpUHTY eHeproouiajHocTi OyaiBenb CIiJ 3a3HAaYUTH,
10 palioOHaJIbHUHN PO3MOALT QYHKIINA MDXK JIFOAUHOIO (€KCIEPT, 10 3HIMAE OKA3HUKH TEIJIo-
BI30pa) Ta CUCTEMOIO MPHUUHSTTS YINPABIIHCHKUX PILIEHb 3aJICKUTh Bl opraHizauii ix B3ae-
Mol y X0/1 BUPIIEHHS MOCTaBJIeHOro 3aBAaHHs. E(exkTuBHICT, aBTOMaTU30BAaHOTO YIpPaB-
JIHHS III€I0 CUCTEMOI0 MOKE 3MEHIIMTHCS 4epe3 ckiaaHicTh EOM omepyBatu 3HAYHOIO
€KCIIEpUMEHTAJIHOIO 1H(OpMAIlIEI0 Ta HeBU3HAUCHUMH Mapamerpamiu [2; 3]. Tomy moOymye-
Mo cTpykTypy IBC g poboTu 3 BUMIpIOBaJIbHUMU [apaMeTpaMu, B SIKIH MPEACTaBICHO TpU
PIBHS YIPaBIIiHHSA: NepUINil piBeHb — 301p 1HGOpMaLlii Mpo eHepreTudHi napameTpu OyaiBelb
— 3QJIMIIAETHCA 3a JIOAMHOIO, IPYrUil piBeHb — 00poOJIeHHs AaHuX 3a aonomororo EOM Ta
OTPUMAaHHS KOTHITUBHOI MOJIENI, 1 TPETIi piBEHb NPUNUHATTA pilIEeHb PO €HEProePeKTUBHI
3axoau. ba3oBi cy0’extu Ta 00’extu ctBopenoi IBC npeacrasieno y tabm. 1.
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Tabmums 1
bazosi cy6’exmu ma 06 ’exmu ons cmeopenns IBC

Bba3osi

cy0’extn IBC

O0’eKTH cHCTEMH

dakTopH, 110 BU3HAYAOTH
¢pyukuionyBanns IBC

CrioxxuBayi eHeprii

KiHnesi crioxuBadi eHeprii: nmpomu-
CJIOBI 1 MyHILIMIANBHI 00 €KTH, OY-
JIBHHUIITBO, MIJTOBUH 1 KOMeEpIlHHUN
CEeKTOp, MPUBATHA BIACHICTh

3MaTHICTh O CHOXXHUBaHHSA Ta BUKOPUCTAHHS
€Heprii 3 MOXIIUBICTIO 11 30epeKeHHs

Punkn

OmnepaTopu i y9aCHUKH pUHKY

MOXJIMBICTh OPraHi30BYBaTH TOPTIBIIIO €HEPTi€I0
Ta 3aco00aMM eHepro30epeKeHHs

Kommanii 3 MoHITO-
PHUHTY Ta JIarHOCTH-
KU1

Opranizanii, sKi HaJalOTh IOCIYTH
€HeproayanuTy, MOHITOPHHTY €Hep-
TOOMIAHOCTI 00’ €KTIB

HasiBHiCTB cTpyKTYp Ta iH(MOpPMAaIifHUX TEXHO-
JIOTiH, sIKi 3a0€31e4yl0Th HaJaHHs OCIYyT

MyHinunanbHi
TaHU YIPaBIiHHS

op-

O0nacHa, MicbKa Ta palioHHI paau

3maTHICTD 3a0e3redyBaTH YIPaBIiHHS (QYHKIIIO-
HYBaHHSM Ta PO3BUTKOM CHEPrOCHCTEMH MicTa
Ta obxaacti. Po3monin eHeprii Mix crioxxuBadyamu

ITocTayanbHUKH
eHeprii

I'eHepyrodi KOMITaHii Ta OpraHisarii,
SIKi TIepeJIAtoTh EHEePTio

MoxJuBicTh BUpPOOJIEHHS eHeprii, 30epiraHHs
JUTSL IONAJTBIIOTO PO3IOALTY MIXK CIIO)KHBAYaMH

Iepenaua indopmarii
T10 KaHaJIaM 3B’SI3Ky

Kananu 3B’s3Ky, iHpoOpMaiiHi cuc-
TEMH

[epenaua Benukoro o6’emy iHpopMariii, ii 30epi-
raHHs Ta 3a0e3Me4eHHs JIOCTYIy CIIOKHUBAYiB

Taka cuctema mpaifroe TakuMm 9iuHOM (puc. 1, a): 3a IOMOMOTOI0 CHEIAIbHUX MPUIaIiB
MIPOBOJUTHCSI BUMIPIOBAHHSI TEMIIEpaTypHHUX MapameTpiB o0’ekra. OTpuMaHi JaHi TeHepy-
10Tbcs B 0a3i JaHUX, MOTIM IEPealoThes 0c001, sika npuiiMae MpoekTHi pimeHHs. Ha ocHoBi
HasiBHUX (¢iHaHcoBuX pecypciB CIIIIP pobuth pekoMeHnalii 3 peKOHCTPYKIT NPUMILIEHb
BIJIOBIAHO /10 OTPUMAaHUX JAHUX 1 HaJla€ X B 00CIyroByIOUy KOMIIaHil0, sIka BUKOHYE Oy/i-
BEJIbHO-MOHTaKH1 POOOTH.
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Puc. 1. Monimopune enepeoowiadnocmi MyHiyunaibHux 6yoisenb: a — cxema MOHIMOPUHSY eHePeooujaoHOC
bydisenv, O — wacosull 2pagix eHepeoMOHIMOPUHSY MA PEKOHCMPYKYIL Oy0igeib

Biamosinuo no puc. 1, a Ha puc. 1, 6 mpeacraBieHo YacoBuid rpadik MOHITOPUHTY CTaHy
OyziBenb Ta BUKOHAHHS MPOEKTHO-MOHTAXXHUX POOIT 3TiTHO 3 MPOEKTOM. Y 3arajJlbHOMy BHU-
il s IBC gyskiionye tTakum unHoM. [lepmmm eramom € 36ip iH@opMarii mpo temmepa-
TYpHUI CTaH MYHIIUIAIbHOTO 00’ €KTAa.

JIJ1st IbOTO €KCIEPTY 3a AOTIOMOTOI0 TEIJIOBI310HHOT 3HOMKH HEOOX1THO BUMIPSITH TEMIIS-
paTypy 00’€KTa B KOHTPOJIbHMX TO4Ykax. OTpuMaHi JaHi 0OpOOJISIOTHCS Ta MEPEHOCATHCS B
iHbopmartiiiny cucremy «Tepmorpadii Oynisens» [4], 1e TPOBOAUTHCS MPOIEC aHATI3ZY Ja-
HUX, 00Y/I0Ba KOTHITUBHOI KapTH OLIHIOBAHHS e€HeproeeKTUBHOCTI 00’ekra. Pe3ynbraTu
3aHOCATHCS B 0a3y JaHMX, sSIKa J03BOJIsIE 00’ €IHATH OTPUMAHI JaH1 1 3HAUTU HANOUTBI Bpas-
JIMBI TOYKH IO TEIJIOBTpaTaM.

Ha ocHOB1 cuctemarn3oBaHUX HapaMeTpiB IHXXEHEP €HEeproayiuTop BBOJUTH OTPUMaHi
JaH1 Ha cepBep obanbHO1 1H(opMarliiiHoi Mepexi. BukopucraBiuim 3Bu4HiI onepanii, iHTep-
HEeT-KOopucTyBau (0coba, sKa 1HIL1I0e MPUNHHATTS pilleHb Ha PiBHI MicTa, 06sacTi abo KpaiHu),
CKOPHCTAaBILIUCH AIIMH, Ki pEKOMEHOBaHI1 [10 €eHepro30epekeHHIO (3aMiHa BIKOH, YTEIJICHHS
CTIH, JIOJTaBaHHS JDKEPEJ €HEprii 1 T. 1H.) 3aJIe)KHO B HASIBHUX MaTepiaibHUX PECYpPCIB, A€
KOMaH/y Ha MPOBEICHHS PEMOHTHHUX poOIT. Y pa3i 3aKiHYEHHsI olepalliil cucTeMa MpHUCBOIOE
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00’€eKTy Kjac eHeproePeKTUBHOCTI 3 BI3yali3alli€lo MapaMmeTpiB 1 BHJAE €HEpPronacrnopT Ha
00’exT. AnropuT™M (QYHKITIOHYBaHHSI 3aIIPOTIOHOBAHOT CHCTEMH MPECTABICHO HA pHUC. 2.

—®| Bumip NOKa3HUKIB €HEPTOOMAAHOCTI Oy iBeNb |

2

3aBaHTaXEHHS JaHUX
y CUCTEMY
Vrennenus
MIPUMIIICHB +
OyniBi Heuitke MoaenoBaHHs
A

Knacrepuzanist pakropis

CTBOpEHHSI KOTHITHBHOI KapTH

Hepegaqa dopmyBanHs 3BiTiB, B/1/B3
CUTHAJIIB Ha

00’€eKT v

7}

[opiBHsHHS
3 HOpMaMH
(ACTY)

Bizyauizaris
pe3yabTaTiB

A\ 4
OdopmiteHHs
€HEepromacrnopry
€HEeprooa HoOCTI

Cepaep CIIIIP

v

Bubip
QIBTEPHATHBHOTO
pileHHs

Puc. 2. Aneopumm pobomu cucmemu 3 06 exkmamu

OcHOBHUMM (QYHKIIOHAJIbBHUMHU XapaKkTepucTukamu 3arpornoHosanoi IBC e:

1. InTepakTuBHUMN 1HTEpPEIC A MOCTAHOBKYU 3aBJIaHb 1 BBOAY JaHUX Ta OOJIKY iH(OpP-
Mallli IPOEKTYBaJIbHUKOM.

2. MoxuBICTh pOOOTH 3 BXITHUMU Ta BUXITHUMU (ailiaMy TaHUX Y KOMaHJAHOMY PEXKHUMI.

3. HasBnicth BiacHoi komnakTtHoi b/l Ta 6a3m mpaBumn it 30epiraHHsi B 3aKOJJOBAaHOMY
BUIJISI/I TApaMeTPiB MOHITOPUHTY €HEProolaaHoCT1 OyiBesib B 00paHiil ramysi.

4. MexaHi3M BUOOpyY HallKpalllixX pilleHb 10 EHEProouiaHOCT1 Oy 1iBEIb.

5. CucreMa KoJyBaHHSI KOHTEKCTY MoJieliel s nepeaayi B [HTepHer.

6. 31aTHICTb KOpEryBaHHS MapaMeTpiB 3anexHo Bif pimens CIIITP.

Jlis ouiHOBaHHA €(eKTUBHOCTI po3po0ieHoil 1H(OpMaLiiHO-BUMIPIOBAILHOT CHUCTEMHU
HeoOx11HO BUOpaTu KpuTepii Ta pakTopu aHanizy. llpu npomy ans epexkTuBHOTO BUOOPY CHU-
CTEMHOI0 Ta 0()ICHOTO MPOrpaMHOro 3a0e3MedeHHs] He00X1JTHO BpaxoBYBATH BUJL MIIPUEMC-
TBa a00 MPOEKTY, Ul IKOTO0 BUKOHYETHCS OL[IHIOBaHHA €()eKTUBHOCTI. AHami3 (akTopiB J0-
3BOJISIE BH3HAYUTH TiepeBaru abo Hemomiku HOBOI IBC, omiHMUTH THYYKICTh, a TaKOX
BpaxyBaTH MOJIMBI (PIHAHCOB1 PU3UKH I11]] 4aC 3aCTOCYBAaHHS HOBOI CUCTEMH.

Binomo, 1o B Teopii iH(popMaLiiHUX TEXHOJIOTH BUKOPUCTOBYIOTHCS Pi3HI KpUTEPIiaIbH1
XapaKTEePUCTUKU: TOUHICTh, IIBUAKOIIS, HAJAIMHICTh, BapTICTh Ta 1H. KOXKHY 3 HUX MOKHa po-
3rJSAATH SIK OJJHOTIapaMeTpUYHUI (4acTKOBUI) KpUTEpiil epeKTUBHOCTI, YN BUKOPHCTOBYBA-
TH y3arajibHeHHUH (KOMILJIEKCHUI) KpUTEPii, 110 NOB’sI3y€e B HEOOXIIHUX NMPOTOPLISIX OCHOBHI,
HaWBa)JIMBIII1 YaCTKOBI MapaMeTpU CUCTEMH.

I3 BpaxyBauusaMm [4; 5; 6] ms crBoperoi IBC 3anpornonyemo Taki BUAM OJHOMIAPAMETPUY-
HUX KpuTepiiB edekTuBHOCTI. HaliBaXkuBilIi 3 HUX MOJaHO B Ta0d. 2, 1eé BUKOPUCTOBYIOThCA
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TaKi Mo3Ha4YeHHs : Vy, (t,T) — peasibHuil 00’ eM 1H(DOpMaILii, 0 0AEPKYETHCS Y MPOIECi KOHTPO-
o 1 kepyBaHHs; H, (t,7) — KUTbKICTh 1HpOpMaIlii, o 3anumaerbes Ha Buxoi IBC micins oOpo-
OneHHs; t — MOTOYHUIM MOMEHT 4acy; T — MOMEHT 4acy, BITHOCHO SIKOTO BUKOHYEThCSI po0OTa;
C, — piuHI ekciutyaTaniiiHi BUTpaTu; Cyo; — BapTICTh po3po0ieHHs; C; — BapTICTh BUTOTOBJICH-
HS; n — rapaHTOBaHa KUIbKICTh pokiB podotu IBC; A, — cepenHsi IHTEHCUBHICTH BiMOB IBC;
Ay— cepenns epekTUBHICTH Oe3BiIMoBHOT podotu IBC; H, (t,7) — enTpomis 00’ekra, 0 Xapak-
TepU3ye€ HEBU3HAYEHICTH J0 IMOYATKY IMPOIECY KOHTPOIIO 1 KepyBaHHs, H; (t,T) — eHTporis
00’€KTa, 10 3aJUIINAIIACH TICIA KOHTPOJIO 1 KepyBaHHS; Vo — 00’€M mam’sTi, o HEOOXiTHO
1151 30epiranHHst QaiiiliB onepaniiiHo CUCTEMOIO Ta ii QYHKIIOHYBAHHS; Vye, — 00’ €M IaM STl
s 30epirans GaiiniB CYB/; Vaumx — 00°e€M maM’siTi [yt 30epiranHs 3anuciB y 0a3i JaHUX Ta
pe3ynbTaTiB BUKOHAHHA QYHKIIHA; Viporpaw — 00’ €M IaM’sT1 JuId 30€piraHHs TEKCTIB Ta 0101110~
TeK JIOJATKIB; /N3 — 4MCIIO 3aIIUTIB 3a TOJMHY; V, — 00CAT HaHMX, K1 3aMOBISIOTECS; Kior — KO-
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edinieHT roTOBHOCTI cHCTeMH; Kya; — KOEDIIEHT MPOrpaMHOro HaJUMINKY; P, — OLIHKa K-i

XapaKTEPUCTHKHU SKOCTI; V' — BaroBuil KOe(ILIEHT K-i XapaKTePUCTUKH SKOCTL.

Tabmums 2
Oononapamempuyni kpumepii echekmusHocmi
Ne . . Barosi
Jominyroui . HasBa . -
KpH- Buja kpurtepiio . 3micT KkoedimienTn
. napamMeTpu KpUTEpiio
Tepio KpHTepiiB
[Mpuctpiii BBaXKaeTHCS
1 .KIJ'H)KICTL." Vi (1) = H, (1) IH(?opMaLuI/.I: iIeaTbHUM, SIKIIIO AL,=0.25
iHpopMarii HU KpUTepii | mpamtoe 6e3 BTpaTH
iH(hopMariii
n Koureniii ®inaHcH, 1110 HeOOXi-
2 Baprticts Cs= tz C +CustC, PHTEpIE Hi U1 Tpua0aHHs i AL,=0,1
I3 BapTOCT1 .
i ¢ynkmionysanns IBC
3600 Kpurepiit | Cepenniii uac Oe3Bij-
3 HanitinicTb = ﬁ CHUCTEMHO1 MOBHOI p0o0OOTH TIpH- AL;=0,15
o T y HaIAHOCTI CTpOIO
KinbkicTts BigHoreHHs peatbHOT
4 iHpopManii E, (t,7) = [H, (t,T) — Indopmaniii- | Ta morenniiHoi iHDO- ALL=0.05
0 1 micist - Hi (t,0)]/ H, (t,7) HUHA KpUTEpii | pManiiHOT MOMXKITUBOC- T
00pOOICHHS 1i IBC
06"em ore- Vor= Voet Veyon TVramnt [ndopmaniii- | O6csr iHpopMarii, 1o _
> PaTHBHOL +V HUM KpuTepiii | miarpumyerses IBC ALs=0,08
HaM ,HTi nporpam p p I[Tp y
Kpurepiit Kinpkicts onepariit
Tpoyx- Ny -V, ’ _
6 ruBHicTs IBC P= 3600 K por (1 -K,, L?) NPOAYKTHB- | IO BUKOHYETHCA 32 AL¢=0,3
HOCTI BCTaHOBJICHUH Yac
k
X X
SIkicTh Z (P Vi ) [HrervoBanui Mipa noxubok cucre-
7 iHQopmariii- pPe = £ - KpFI/II)Tepiﬁ MM mix yac exkcruiya- | AL;=0,07
HOI CUCTEMU Z Ve Tauii
k
k=1

[Ipu npomy HallOUIBLLI MPOCTUN METOA NOOYJOBHU IHTETPATIBHOIO KPUTEPIIO MOJISITae B TO-
My, LI0 OJMH 3 KPUTEPIiB IPUMMAETHCS K y3araJlbHEHUH, a BC1 HII1 BPaXOBYIOTHCS y BUTJISII
0oOMeXeHb, 1110 BU3HAYal0Th 00J1aCTh I0IYCTUMUX aJbTEPHATUB:

E=qy ¢'>q¢” i=12....1

e ¢ = ( FORQ)

1 ,qz 9 seeeee

(1)

, qn) — BEKTOD, SIKUI BU3HAYAE JOIMYCTUMI 3HAYEHHS 32 BCIMa KPUTEPLIMHU.

VY upoMy BUNIAAKY 3aBJIaHHS MMOPIBHSAHHS aJbTEPHATUB 332 BEKTOPHUM KpUTEPIEM €PEeKTH-
BHOCTI 3BOJIUTHCS JI0 3aJ1aul MPUIHATTS PilIeHb 31 CKAJIIPHUM KPUTEPIEM, a BCl HIL1 KpUTepii
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MEPEBOJIATHCA B po3psii oOMexeHb. OTpuMaHi pekoMeHalii OyayTh 3ajexaTu Bil 0OMeKeHb
JUIS AOMIOMDKHUX KputepiiB. Ilpu npomy 3aiaya npuiHATTSA pilleHb M1 yac BUOOPY ajbTep-
HaTUBU (GOPMYIIIOETHCS SIK 3a/la4a MATEMAaTUYHOIO MTPOrpaMyBaHHS:

max[qu@)], a4, qi(@) >q{”abo  min[q@)], acA, qia) < q!”. )

[Ipu uboMy y JesKUX BUINAAKAX y3arajJbHEHUH MOKAa3HUK e€(eKTUBHOCTI OyIyrOTh Ha OC-

HOBI aJJUTUBHUX 1 MYJIbTUILJIIKATUBHUX NIEPETBOPEHD HAJl 0OPAHOIO CUCTEMOIO KpUTEPIiB ¢, 1
y BUNAJIKy aJUTUBHUX I€PETBOPEHD:

E:(b(%QZ’ ''''' ’qn):zbiqi’ €)
i=l1

ne bi,b »,...,by — MIO3UTHBHI UM HETATUBHI KOEPILIEHTH, TPUIOMY MO3UTUBHI CTABIATHCS MpPU
TUX KPUTEPISIX, K1 0a)KaHO MAaKCUMI3YBaTH, a HETaTUBHI — IIPU TUX, K1 TpeOa MIHIMI3yBaTH.

VY BUMNaaKy MYJIbTHIUIIKATUBHUX MEPETBOPEHb y3arajJbHEHUI KpuTepih ¢popmyeTbcs Ta-
KUM YUHOM:

E= ¢(qlq2’ ””” ’Qn) = ani' (4)
i=1

VY 3aranpHOMY BUNAJKY MiJ yac npoektyBaHHs IBC HeoOXiqHO BpaxoByBaTH Taki MOKa3-
HUKH, K BapTicTb EOM, 13, ycTaHOBKH, NIATPUMKH 1 OOCIYrOBYBaHHS, a TAKOXK BapTICTh
BTpaT, Kl BUHUKIIM BHACIIJOK MOMWIOK y poOoTi cuctemu. HeoOxinHO BpaxoByBaTH, 110 i
BUTpATH MalOTh Pi3H1 CTPOKU BUKOPUCTAHHS, TaK, cepeaHii cTpok ekcrutyartanii EOM craHo-
BUTH 4—5 pokis, s [10 11ed moka3HUK 3aJI€KUTh BII TUITY 1 BUY JIILIEH31, ajle B CEPETHBOMY
cTaHoBUTH 3—4 poku [5]. [Ipu npoMy Kputepii, 1110 HaBEAECHO B Ta0JI. 2, MOXKYTb OyTH SIK SIKi-
CHUMH, TaK 1 KUIbKICHUMU. SIKICHUI KpUTEpiil MoKa3ye — JocAarHyra abo He JOCSIrHyTa MeTa
(edexr) IBC. Lleit kputepiii eheKTUBHOCTI MOKHA PO3TISIATH Y BUTIISIAL JBOX 3HAYCHB: | —
SKIIO MeTa Jocsruyra, 0 — y nmpoTwiexxHoMY BUMaaky. KulbKicTh KpUTEpIiB € BEJIUYUHOIO,
10 XapakTepusye poOOTy CUCTEMHU B YHMCEIbHOMY BUTIIAL. Po3poOieHHs kputepito edekTu-
BHOCTI OCHOBaHa Ha IepesliKy BUMOT, 10 npex sBisiioThes A0 IBC; cykynHICTh IMX BUMOT,
K1 y3arajabHeH1 Ta copMyJIbOBaHO B po0OOTI [7], € TAKMMHU:

1. BisyanbHicTh — BijoOpakaTu ocHOBHe npu3HaueHHs [C BUXOAA4YHU 3 METH MPOEKTYBaH-
HS 1 ONTUMI3aLii.

2. YucenpHICTh — BUpPAXKATUCS B YUCEIbHIN QopMi.

3. Mexa — MaTH LUIKOM MEBHI i 00TpyHTOBaH1 MEXI.

4. KOHKpeTHICTh — MaTH SICHUN (PI3UUHUHN 3MICT.

5. [IpocroTa — MaTH NOPIBHAJIBHY IPOCTOTY I HAOUHICTb.

6. YHiBepcallbHICTh — 3a0€31e4yBaTl MOXJIMBICTh MOPIBHIHHS PI3HUX BaplaHTIB Y PI3HUX
yMOBax, HalpuKJIaJ OyTH HOPMOBAHUM.

7. OnTuManbHICTh — 3a0e3MeuyBaTH MOXJIMBICTh BUPIILICHHS 33/1a41 ONTUMI3aLlii.

8. InauBinyanpHICTh — 3a0€3Me4yBaTH MOXJIMBICTh YpaxyBaHHS 1HAMBIIyaJIbHUX BUMOT,
HaAIpPUKIIAJ 32 JOIOMOTOI0 BBEJCHHS BaroBUX KOe(IIEHTIB.

9. [IporHo3 — 3abe3nevuyBaTd MOXJIMBICTh MPOTHO3YBaHHS NUIAXIB MIABULICHHS €()EeKTUB-
Hocri IC.

10. KomriekcHIiCTh — 3a0€31euyBaTH MOKIIMBICTh KOMIUIEKCHOTO TEXHIKO-EKOHOMIYHOTO
aHami3zy.

VY Tabn. 3 HaBeeHO MOPIBHSIBHUM aHai3 CPOPMOBAHUX KPUTEPIiB €PEeKTUBHOCTI BIAMIOBII-
HO JIO 3aIlPOTNIOHOBAaHUX y po00Ti [7] Bumor. 3 1abi. 3 BUAHO, 110 HAHOUIBIIT TOBHO BCTAHOBJICHI
BHUMOTH JI0 CUCTEMH KpUTEpiiB 11010 00’eMy omeparuBHOI mam’saTi Ta npoaykrtusHocti IBC.
Kpim Toro, mig yac crBoperHs: IBC HeoOxiTHO BpaxoByBaTH 3HAHHS CIIELiaiicTa y Iiil ramysi.
Jy1s1 BUSIBIIEHHSI TaKKX BUMOT [5; 6] OyIio mpoBeAeHO BIAMOBIIHI JOCTIHKEHHS, B pe3yabTaTi MO-
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HITOPUHTY OpraHizauiil Oyjau BUALIEHI OCHOBHI BUMOTH, SIK1 IIPeJ ABJISIFOThCS KOPHCTYBayaM JI0
3arajgbHOCHCTEMHOTO Ta ogicHoro [13. ¥V pe3ynbraTi Oyia0 BCTAHOBIIEHO, 110 BUMOTH KOPUCTY-
BaHHs 10 113 y ¢ipM pi3HUX TUIIB MPAKTUYHO OAHAKOBI: 3HaloMcTBO 113, 3pyuHicTh iHTEpdEIiCY,
[IPOCTOTa BUKOPUCTAHHS, HIBUIKICTH POOOTH, CTaOUIbHICTH pOOOTH, IMIBUAKICTH PO3TOPTaHHS,
MO>KJIMBICTh BUJIQJIEHOTO a/IMIHICTPYBaHHSI, MOXJIUBICTh aBTOMaTH30BaHOI YCTAaHOBKH.

Tabnuns 3

Pesynomamu ananizy oononapamempuunux Kpumepiie

Homep
KpHTepilo

BizyaabHicTh
YucenabHicTh
Me:ka
KonkpeTHicTs
IpocroTa
Iporuo3

+
oo

o Ll Bl =2 k=2 k=)
U R S Y Y N

o|lo|o|o|o|o|o| KoMmiIeKkcHIiCTh
& Hl&AH S CymapHa oninka

[N VN (U VNN JUNY U [

+6

o|o|o|o|o|o|o|InauBigyalbHICTh

—|—=|—|=|=|—|~| YHiBepcanbHicTh

—~|=|=[~=|=|~=~| OnTHMaJbHICTH

N[N ||| —
O|l—=|—== = ||~
el el el e el e
el el el e el e

7 0 1

[IpoBenemo ominroBanus edexTuBHOCTI IBC, 1110 pO3pOo0IsETHCS, 32 TOMTOMOTOI0 €BPHC-
TUYHUX METOMIB MPUNHATTS PIllI€Hb, K1 BPaXOBYIOTh SIKICHI OLIHKM €KCIEpTIB Mij yac BUOO-
Py HaKpamoro BapianTa mpoekTHOTo pimeHHs [8]. Tyr koxHOMY (HakTOpPOBI (j) 3aJIEIKHO Bij
HOro BaKJIMBOCTI KOHKPETHOMY KpUTEpIIO (i) BIANOBIIAa€ BU3HAYEHE YMCiI0 OaliB by y Mexax
Big 0 no 10, To6T0: 0< b;i<10, Ta KOXKHOMY KPUTEPIIO MPUBIACHIOETHCSI BarOBUI KOE(DILIEHT
a; 3aJIEXKHO BiJ MOr0 BIJHOCHOT BaXKJIMBOCTI (BU3HAYa€ThCs ekcriepToM), T06T0o 0< a;i<l. [Ipu
bOMY CyMa BIJHOCHHMX BaroBux Koe(ill€HTIB YCIX KpUTEpiiB MOBUHHA JOpiBHIOBAaTH 1. AJ-
TOPUTM BUKOPUCTAHHS IIPOBOJIUTHCS 32 TAKUMHU €TallaMU:

1. Ananizyerncs IC: BuOupaerscs m axropiB B ta n kputepiis K.

2. 3ajaeTbcs MaTpULA-CTOBIENb BaroBUX Koe(ilieHTIB KpUTepiiB Ta Tabnuis OamiB 3a-
JI&KHO BiJ BIAMOBIIHOCTI J-T0 (hakTOpa i—OMy KPUTEPIIO Ta BU3HAYAETHCA cyma OalliB 3a KOX-
HUM (haKTOpOM:

bf, AL, b, b, .. b,
BF=B~AL=bf2 > AL:ALz; B:bZI by, ... b2n’ )
bf m ALn bml me bmn

e by = z ab, — CyMa 0aniB j-ro (akropa 3a i-TUM Kputepiem, j = 1,2, ..., m.
i=1

3. Bubupaerses psi/Iok 3 MaKCUMAIIbHOO CyMOFo OaitiB — Max (bf ;).

4. Ha3uBaeTbcs (hakTop, 110 € BU3HAYATILHUMU U1 00paHuX KpUTEPIiB 13 3aJaHUMHU Baro-
BUMHU KOe(DiliEHTaMH.

[IpoBenemo ananiz 3anpononosanoi IBC 3a HaBeseHOI0 MeTOIMKO0. Tak, epesnik Kpute-
pliB, 3a IKUMHU aHANI3YEThCSI CUCTEMA, IIpecTaBiaeHa B Ta0i. 4. HailOuibin BaxinuBUMH (ak-
TOpaMHU ITIET CUCTEMU OyIyTh:

1. 37aTHICTH CUCTEMU IO HAKOTIMYCHHS, 00poOIeHHs Ta 30epiranHs iHpopMmairii b;;.

2. HasBHICTH TEXHOJIOTIH, 110 3a0€3MEeUyI0Th MOHITOPUHI TeMIIEpaTypH B MOCTIAHOMY
pexumi bi.

3. Ilepenava ta po3noain iH(opMallii MK KOpucTyBadamu bis.

4. CpoevacHicTs moaadi Hdopmarii 7o CIIIIP bis.
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5. MoXJUBICTh aJaITUBHOTO YIPABIIHHS 1H()OPMALIIHHOIO CUCTEMOIO bs.
6. MoxuBICTh Bi3yalli3allii OTpUMaHHUX JaHUX bie.
7. lIpocroTa ynpasninHs IBC 1 cymicHicTb 3 HasiBHUMHU 13 byy.

Tabmuns 4
Buxioni oani 0o pospaxynky
b AL
AL=025 | AL,=0,1 | AL;=0,15 | AL,=0,05 | ALs=0,08 | AL=03 | AL,=0,07

b 10 8 9 8 6 8 7
b;> 10 9 9 8 8 7 7
bz 9 10 8 6 8 5 7
biy 10 8 9 5 4 8 5
b;s 10 8 6 5 8 9 9
bis 8 8 10 10 8 7 6
b;7 7 9 10 9 5 9 6

3a oOpanumu gaHumu (Tabdin. 4) hopMyeMo MaTpulll BaroBuX Koe(ili€HTIB KPUTEPIiiB Ta
3HaiieMo BeninunHy BF, BUKOpHCTOBYIOUM KalbKYJISTOP MHOXKEHHS MaTpuLlb (puc. 3).

Buibepire HeoGXomavmdt Bav pasMep MaTpil BTOPM MATPHA i

KomiqecTso cTpox Matprapi A 7 v 025

Komiectso cTonbuos MaTplimi AL 7 ¥

Koarectso cpok BB 7 0 089 8680 0% 8N

omvecmocmﬁuoe =

e e s . g; w9 aenn||on| (e

e = J1008 €857 [0t |2%
10 9 9 5 8 7 7 CoAB=(10 8 9 & 48 5[]005 (=29
9 10 8 6 8 5 7 03

A= 10 8 9 5 4 8 5 —GM— 108 6 589 5|[008/|842
10 8 3 5 8 3 9
5 5 5 o 5 7 3 8§ 8101087 6([03) [7%
7 9 10 9 5 9 6 ‘

791095960 10000 1812
Puc. 3. Buznauenns eacosux xoegiyicnmie

Ha ocHOBI BUKOHaHUX PO3PaxyHKIB BUAHO, 110 HAMOUIbII BIJIMBOBUMHU (akTOpaMu Ha
IBC € kunpkicTh iH(pOpMaLii Ta 00’ €M OnepaTUBHOI TaM ’sIT1 3 Koe(irieHToM by =8,42.

BucHoBku i npono3uuii. AHaniz meroaiB nodynosu IBC nokasas, 1110 BOHM HE IOBHOIO Mi-
POIO 33JJ0BOJILHSIIOTH Cy4acH1 BUMOTH I1I0JI0 MOOYJAOBH CHUCTEMU MOHITOPUHIY €HEpPIrOOLIaIHUX
00’exTiB. [H(OpMAIIITHI pecypcH TaKUX CHUCTEM TepedavyaroTh 3aCTOCYBAHHS JOCHUTHh BEIHMKOT
KUIBKOCTI TapaMeTpiB Ta (pakTopiB, 1110 BUMArae HTerpauii iux JaHux B HPOpMaIiifHui MpocTip
OLIIHIOBaHHSI €()EeKTUBHOCTI EHEPro30epeEeHHs Ta MPUNHSTTS pIllIeHb 00 peasi3allii eHepro-
omaaHoro npoekty. Ilodynosano IBC MOHITOpHHIY e€HEproomagHocTi Oy/iBeab Ta BUKOHAHO
OJIHOTIapaMETPUYHUI aHali3 KpuTepiiB epextuBHOCTI napamerpiB IBC, ne xoxHOMy (akropy
3aJIEXKHO B/l HOr0 BaXKJIMBOCT1 KOHKPETHOMY KPUTEPIIO BIANOBIIAa€ BU3HaUeHe yucio 6aiiB Bix 0
1o 10. ¥V pe3ynabTaTi MAaTPUYHOTO aHATIZY KPUTEPIiB €(EKTUBHOCTI BU3HAUEHO, 110 HAHOLIBII
BIUMBOBUMH (hakTopamu Ha IBC € kinbkicTh iH(popMallii Ta 00’ €M onepaTUBHOI [1aM ’STi.
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CTPYKTYPA IHOOPMAIIMHOI TEXHOJIOI'TI TOPIBHAJIBHOI'O AHAJII3Y
TEKCTOBUX JOKYMEHTIB

Anacmacus Basunenkosa

CTPYKTYPA HH®OPMAIIMOHHOM TEXHOJIOT'UU CPABHUTEJBHOT'O
AHAJIN3A TEKCTOBBIX JOKYMEHTOB

Anastasiia Vavilenkova

THE STRUCTURE OF INFORMATION TECHNOLOGY OF TEXT DOCUMENTS
COMPARATIVE ANALYSIS

30iticneno ananiz HAAGHUX NPOSPAMHUX NPOOYKMIE NOWLYKY NAAiamy ceped eneKmpOHHUX MEeKCMOUX OOKYMEeHMI8, o
003601UN0 GUOINUMU OCHOBHI HeOONIKU PYHKYIOHY8AHHA CUCEM IHMENIEKMYalbHO20 aHani3y mekcmogoi inghopmayii. Ha
VCYHEHHS Yux HeOOoNiKie CHPAMOBAHI Mamepianu OOCIiONHCeHHs, 0e 3anPONOHOBAHO CMPYKMYpPY iHpopmayiinoi mexnonoeii
NOPIHATbHO20 ananizy mexcmosux dokymenmie. Ii ocnosnumu 6roxamu €: inmepgeiic Kopucmysaua, KOMnoHenma no6yoo-
81U 102IKO-NIH2GICMUYHOT MOOEN NPUPOOHOMOBHO20 MEKCMOBO20 OOKYMEHMA, JIIHSBICMUNHUL NPOYecop O noOYO08U NiH2Ei-
CMUYHUX CKIA00BUX MEKCMOBUX OOKYMEHMI8, NH2GICIUYHULL NPOYecop CUCIMEMU a8MOMAMU308aAH020 QOPMYSAHHS JI02IKO-
JH2GICMUYHUX MOOenell pedeHb NPUPOOHOi MOBU, KOMIOHEHMA NOPIGHAHMNS JH2GICIMUYHUX CKIAO08UX, KOMNOHEHMA Nopi6-
HAHHA CeMAHMUKO-CUHMAKCUYHUX CKIA00BUX. Y cIammi ap2yMeHmo8ano poib KOICHOI i3 KOMNOHEHM Y SUTYHEeHHI 3MICMO-
6HOI inghopmayii’ 3 mekcmie, wjo NOPIGHIOIOMbC.

Knrouogi cnosa: npupoona mosa, noziko-ninesicmuyna mooens, 3MICIMOBHUL AHAN3, TTH2BICMUYHULL npoyecop, 6a3a 3HAHb.

Puc.: 4. Bion.: 14.

Ocywecmenen ananus Cyuecmeyiouux npoepamMmHblx npOOYKMos NOUCKA NAAUAMA CPEeOU INEKMPOHHLIX MEKCIMOBbIX
OOKYMEHMO8, YUMo NO360NULO0 BbLOENUMb OCHO8HbIE HEOOCMAMKYU DYHKYUOHUPOSAHUS CUCTNEM UHMENNEKMYANbHO20 AHANU3A
mekcmosou ungopmayuu. Ha ycmpanenue 5mux Hedocmamros Hanpagienvl Mamepuaibl UcCie0068anuil, 20e npednoiceHo
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