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Opecckast rocy1apCTBEHHAs aKaZeMHS CTPOUTEIBCTBA U APXUTEKTYPHI

AJITOPUTM ONNPEJAEJIEHUSA BAL-UHJAEKCA 1
METOAUKH ITOJYYEHHUSA CPABHUTEJIBHBIX
XAPAKTEPUCTHUK C ET'O UCIIOJIb3OBAHUEM

Ilens. Paspabomka ceomempuueckou MoOenu U areopumma 6blYucieHus 0000uWeHHO
OYeHKU 00BbeKmos, Komopule 001a0am HeOOHOPOOHBIMU CEOUCMBAMU.

Memoouka. [Ipogooumcs ananozus mexcoy 2eomempudeckumu cucmemamu, umerowumu N
mouex, u obvekmam, umerowumu N He0OHOPOOHBIX ceolicms. Cmpoumcs mamemamuyecKkas
MoOenb YKa3aHuwvlx 00vekmos Ha bOaze ceomempuyeckux ¢ueyp. Cpasunusaromcs napamempul
UOeanbHoU U pacuemuou Mooeu.

Pesynomamur. Coz0an aneopumm CpasHeHus 2eoMempuieckux Xapakxmepucmux mooenell
00vexmos, 001a0arwuUx HeOOHOPOOHBIMU CBOUCBAMIU.

Hayunasa mnoeusna. Ilonyuen YHUBEPCANbHBIN ANOPUMM  GbIYUCIEHUS 00OOWEHHOU
CPasHUMENbHOU OYeHKU 0151 00beKmo8, 001a0aruux HeOOHOPOOHBIMU CEOUCTNEAMU.

Ilpakmuueckan 3Hayumocme. Ancopumm Haxoxcoenus bal-undexca ucnonvzyemcs 6
PA3IUYHbIX  MEMOOUKAX CPABHEHUs U ONpeoeleHuUs OMHOCUMENbHBIX OYEHOK, NOCMPOEHUS.
petimune08 npeonpusmuil, moeapos, Yciyea.

Knwuesvie cnoea: ummeepanvHas, CpasHUmMenbHas Xapakmepucmurd, CONOCMAasieHuUe
00beKmo8, HeOOHOPOOHbBLE COUCMEBA, 2e0MempUiecKas Mooeib 00vbeKma.

BBenenune. B Mupe cyimecTByrOT pa3zHOOOpa3HbIE MOIXOJbI K IMOJYYECHHIO 000OIIEHHOM
OILICHKH OOBEKTOB, KOTOPHIE 007a/1al0T HEOAHOPOIHBIMH XapaKTEPUCTUKAMHU (IO OJHOPOTHBIMH,
aBTOPbl MOHUMAIOT XapaKTEPUCTHKU, MUMEIOIIME OJIMHAKOBBIE €IWHHULIBI M3MepeHus). BcemupHo
W3BECTHBl TaKHe OIEHKH, Kak TNpOMbIIUIeHHBIH wuHIeKe Jloy-/xoHca, 1Q-xoaddurment
WHTEJUIeKTa uenoBeka, HoOemeBckas mnpemus, mpemuss Ockapa. B obmactu marepuanbHOTO
MPOM3BOJICTBA MOXHO TPUBECTH MPUMEPHI OMNpEJENICHUs Kiacca JIETKOBBIX aBTOMOOWUIIEH,
npucBoeHus «3Haka kadectBay mnpoayknuu B CCCP. B cdepe oOcmyxuBaHms, OILEHKOMN
YCHEUIHOCTH SIBIISIFOTCS «3BE3JHOCTh» FOCTHUHUIL M HaJIU4Me «3Be3l Munuien» y pecropaHoB. s
CpaBHEHHUsI TNPETEHJCHTOB M ONpEJACNICHUs JaypeaToB OSTHUX 3HAKOB, KJACCOB, MpEMHUN
WCIIONIL3YIOTCSL pa3Hble MeToauku. OJHU MOKHO CUHMTaTh OoJiee yJayHBIMH, JIPYTHE — MEHEe
yAa4HBIMU.

B TouHBIX Haykax CyIIECTBYIOT MOHSTHS, MO3BOJSIONIME OLEHUBATh WM CPABHUBATH
CUCTEeMBbI 00BEKTOB, UMEIOIINE OJHOPOIHBIE U HEOAHOPOIHBIE CBOICTBA. B cTaTtucTuke, Hanpumep,
JUISL OTUX LeJIeM BBIYMCISETCS LEIbI KJIacC CTENEHHBIX CPEHUX BEIWYMH. B Teopermyeckoi
MEXaHUKE CYIIECTBYET CTaTUYECKHE WHBAPUAHTHI CHCTEMBI BEKTOPOB. 3Has 3TH WHBApHUAHTHI,
MO>HO HE TOJIBKO CPaBHUBATh CUCTEMBI BEKTOPOB, HO U JIENaTh ONPEACICHHBIE BBIBOJbBI O HUX U UX
CBOMCTBax (HampuMep, MPU PABCHCTBE HYJIO YKAa3aHHBIX MHBAPHAHTOB, MAaTEPHAIbHOE TEJO IMOJ
NENUCTBUEM CHCTEMbI CUJI HAXOJUTCSl B PABHOBECHUN).

CymiecTByeT Menblid psna MyOnMKaluu W 0003peHUM, B KOTOPBIX paccMaTpUBAETCS
BBIYMCIICHHE CPABHUTEIBHBIX OLEHOK JJisi KOHKPETHBIX 3a/lad. B kauecTBe mnpumepa MOXKHO
MPUBECTH TYOJUKAIMK, IOCBSIICHHBIC OIEHKE Ka4yecTBa IMPOJOBOJBCTBCHHBIX TOBapoB [1],
TEXHUYECKHX CHCTEM [2], 3M0poBbs HaceneHus [3]. Bo MHOIMX MPOM3BOACTBEHHBIX OTPACIIAX IS
bopmManu3aium OIEeHOK CYIIECTBYIOT MeToAn4YecKue pekoMeHaamuu [4]. OnHako pacCMOTPEHHBIC B

HUX aJTOPUTMBI JIOCTaTOYHO CJIOKHBI. [lyOnukanuii, B KOTOpPBIX paccMaTpUBAaeTCs ajJrOpUTM
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BBIYHCIICHHS 0000IIEHHOW CPABHUTEIHHON OIICHKHU C MMOMOIIBI0 T€OMETPUIECKOTO MOJICIIUPOBAHHUS
00BEKTOB, 00J11AI0IINX HEOAHOPOJAHBIMU CBOWCTBAMH, aBTOPAMHU HE 0OHAPYKEHO.

IMocTanoBka 3agaum. PaccMoTpuM comocTaBieHHE T€OMETPUYECKHX OOBEKTOB (CHCTEM
TO4eK). B TpexMepHOM NpPOCTpaHCTBE MX MPOCTEHIIMMU MaTEMaTHUYECKHMMH MOJEISMU MOXKHO
CUHUTATh OTPE30K, TPEYrOJbHUK, YEThIpEXTpaHHUK. [l COMOCTaBIEHUS CHUCTEM, COCTOSILUX M3
IBYX TOYEK, CPAaBHHUBAIOT OJHOMEpPHBIC XApPAKTEPUCTHKU CUCTEM (BEJIMYUHBI OTPE3KOB MEXKIY
To4YKaMu). JlJisk COMOCTaBIEHUSI CUCTEM, COCTOSIIIIUX U3 TPEX TOUYEK, HE JIeXKAIINX Ha OJHOU MPSMOH,
CPaBHHMBAIOT JBYMEpHBIC XapaKTCPUCTUKUA CUCTEM (BEJIMYUHBI IUIOMIAACH TPEyroJbHUKOB,
00pa30BaHHBIMU ITUMH TOYKAMH).

Jlyist cpaBHEHHS CHCTEM, COCTOSIIIMX M3 YETHIPEX TOYCK, HE JISKAIIUX B OJHOU TIOCKOCTH,
CPaBHHMBAIOT TPEXMEPHbIE XapaKTEPUCTUKU CHUCTEM (BEIMYMHBI OOBEMOB YETHIPEXTPAHHUKOB,
00pa30BaHHbBIX TIOCKOCTSAMH, IPOBECHHBIMHU YePE3 ITH TOUYKH).

3aBUCHMOCTBH Pa3MEPHOCTH CPABHUTEIIPHONW XapaKTEPUCTUKH I€OMETPUUECKON CHCTEeMBbI R
OT KOJIMYECTBA €€ TOUYEK N BBIMIAIUT CIEAYIOIIUM 00pa3oM:

R=n-1. @)

PaccmoTpeHHast — xapakTepucTUKa SBJISIETCSl HE  €IMHCTBEHHOM s yKa3aHHBIX
reOMETPUUYECKHUX CHCTEM U HE JIaeT MOJHOro IMpe/CTaBlIeHHs 0 BceX ux cBoicTBax. Ho ee 3HaHue
MO3BOJISIET CPAaBHUBATh OTH CHCTEMbI, W 3TOT0 OBIBAaeT JOCTATOYHO MPHU PEHICHUH MHOTHUX
MPAKTUIECKHX 3a]1a4.

[IpoBeneM aHANIOTHIO MEXIYy T€OMETPUYECKHUMH CHCTEMaMH, UMEIOMIMMH N TOYeK, U
00BEKTaM, UMEIOIIUMHU N CBOMCTB: IS COMOCTABICHHUS OOBEKTOB, MMEIOIIUX N CBOWCTB, MOXHO
HaWTH TEOMETPUUYECKYIO XapaKTepUCTUKy R, nmeromyro N -1 pa3MepHOCTs.

PesyabTaThl  HMcciieqoBaHusl. ABTOpaMU  MpeNjiaraeTcsi aJropuT™M  BbIUKCIICHHUS,
00001IeHHOW (MHTErpajbHON) XapaKTepUCTUKH, B JaJbHEHINEM Ha3biBaeMol bal-uamekcom,
KOTOPYIO MOKHO HCIIOJNb30BaTh JJIi CPABHUTEIBHOM OLEHKH OOBEKTOB, 0O0JaJaoluX
HEOJAHOPOJHBIMUA CBOMCTBAMH.

Bal-unnexcom (balance — cooTHoleHre B3aMMHO CBSI3aHHBIX MOKa3aTeliel KakoW-HUOYIb
NesITeIbHOCTH, TIpoliecca) Oy/1eM Ha3bIBaTh OTHOIICHUE

Rr

bal(n) =—"--m, 2

cr

rae: Ry - reomerpuueckas XxapaKTepUCTHKA MOACTH U3y4aeMOro 00bheKTa;

Rer - reoMeTpruecKkast XapakTepHCTHKA MOJICITH 3TAJIOHHOTO 00BEKTa;

N - KOJIMYECTBO CBOMCTB, KOTOPHIC PACCMATPUBAIOTCS MPH MOJICTUPOBAHUU O0BEKTA,;

M - MacmTabHbI KOA(PUIMEHT, UCIOIB3YEMBIH AJIS JTYYIIEro BU3yadbHOT'O BOCHPUSATHUS
yrcAeHHOT0 3HaueHus bal-unmekca (00buHO nMpuHUMaeTCs KpaTHbiM 10).

W neann3upoBaHHON MOJIENBIO IS THX 00BEKTOB OyIyT CIIY)KUTh TE€OMETpHUYECKHE (DUTYPBI
U Tela, B KOTOPHIX BCE CBOWMCTBA WMMEIOT PAaBHO3HAYHOCTH, MPHYEM T'€OMETPHUYECKas MOJEINb
M3y4aeMoOro OOBEKTa CTPOMTCS Ha 0aze O0BEKTa, MPUHATOTO B NPEIJIOKCHHOM alTOPUTME 3a
3TaJIOH.

Jns comocraBieHus CUCTEM, UMEIOIUX HEOAHOPOAHBIE CBOMCTBA, HEKOPPEKTHO HAPSIMYIO
HCIOJIb30BATh XAPAKTCPUCTUKU R. I[J'DI ITUX Heﬂeﬁ HCIOJIB3YIOTCA UX OTHOCUTCIIbHBIC 3HAUCHU .

Brruucnenue bal-unaexca npu yucie XapakTepuCTUK PaBHBIM JIByM. B 0CHOBY m3naraemoro
arOpUTMa HAaXOXJICeHUs bal-WHIeKca, pU YMCie XapaKTePUCTUK 2, TIOJO0KEHO CPaBHEHUE UTHH
IBYX OTPE3KOB, MOCTPOCHHBIX Ha OMHOM NpsAMOi. [IepBBIM (ITaJOHHBIM) OTPE3KOM SIBISICTCS
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orpe3ok AB, crposmmiics cienyromuM obpazom. M3 Toukn (O B pasHBIX HalpaBICHHUIX
OTKJIaJbIBAEM €IMHUYHBIE OTpe3Kku-1yun A0 u OB. [Inuna orpe3ka AB nmpuHMMaeTcs 3a yCIOBHBIN
STAJIOH.

Jlnst mocTpoeHust BTOpOro oTpe3ka OTJIOKHUM Ha 3TOM NpAMON u3 nojroca O B HaNIPaBICHUAX
Touek A u B oTpe3ku, mo BelWYMHE paBHbIE OTHOCHUTEIbHBIM 3HAUYEHUSAM pPacCMaTPUBAEMBbIX
xapakTepucTUK. COeIUHUB KOHIIBI 3THX OTPE3KOB, B OOIIEM cliydae IOIydyuM oTpe3ok A’B’
(puc.la). Bal-unnekc(2) Beipaxkaercs. hopmyioii (3)

bal(2) = I'— m, (3)

rue: |, - nuHa oTpeska A'B’;
|, - JUIMHA TaJIOHHOTO OTpe3Ka AB.

B ykazanHom cmydae bal-uHAEKC 1O CyYTH paBeH CpeaHEMY apHPMETHUECKOMY
OTHOCHUTEIIbHBIX 3HAYCHUI PACCMATPUBAEMBIX XapaKTEPUCTHK.

Boruncnenue bal-uHaekca mpu umcie XapakTEpPUCTHK paBHOM 3. B OCHOBY u3jaraeMoro
alropuT™Ma BRIYHCICHHS bal-unmexca(3) monokeHo cpaBHEHHE TUIOMIAAEH ABYX IUIOCKUX (uryp —
TPEYrobHUKOB. [IepBBIM (3TATIOHHBIM) TPEYTOJIBHUKOM SIBJISIETCS] PABHIIbHBINA TpeyroiabHuk ABC,
BIIMCAHHBI B OKPY)KHOCTh €IWHHYHOrO pamguyca ¢ 1mentpom O (puc.16). Ero mmomanp
MPUHUMAETCA 32 YCIOBHBIM 3TamoH. CoelMHUM JUHUSMHU KaXIyl0 BEpIIMHY TPEYroJbHHUKA C
noirocoM. [Tonydrm MmIocKyro 3Be31ly ¢ TpeMsl TydaMHu.

“B

Puc.l. 'eomeTpuyeckne Moaen 00bEKTOB:
a) npu BeIYucaennn bal-unnexca (2); 6) npu Beruncaennu bal-ungexca (3)

Jlist mocTpoeHuss BTOpO (UTYpPBHI, OTIOKHM U3 TIOJIOCA, MO HAMPABICHUIO KaXJIOTO W3
panuanbHbIx ny4deit orpesku OA4’, OB’ u OC’, no BeInuuHE paBHBIC OMHOCUMENbHbLIM 3HAUYCHUSIM
paccMaTpUBaEMbIX XapaKTEPUCTUK.

CoenvHMB KOHIIBI A3THUX OTPE3KOB, B OOIIEM cllyyae TMOJIYyYUM TPU HENPaBUIbHBIX
TpeyroabHuka (puc.106), wim Tpu dIeMeHTapHbIe sSUYeiku. BbipasuMm, Hampumep, Iiomans s4YeuKu
A’OB’ vepe3 nBa ee oOpasyromux pamuanbHbIX Jiyda OA’ u OB’ m yrom npu nHux. [lmomanp
HEMpaBUWIBHOTO TpeyrosnbHuka A’B’C’ onpenensiercs kKak cymma momaieit 3-X ero aIeMeHTapHbIX
sayeek. Takum oOpa3oM, MOJlydyaeM 3aBUCHMOCTH BCEH €ro IUIOMAAXW OT BEJIHMYMHBI KaXKJOTO
paauanbHOrO Jiyda.

Bal-unnexcom (3) siByisseTCs OTHOIICHUE
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bal(3) = SS— m, 4)

cr

rae: S, - IUIOMIAh MOJIYYEHHOTO HelpaBmIIbHOTO TpeyroiabHuka 4’B’C’,
S

Brruucnenue bal-unaexca npu yrcie xapakTepUCTHK OOJIbIIEM TpeX.

B ocHOBY m3iaraeMoro ainroputMma BBIYHCICHUS bal-MHIEKca, MPH YKCIe XapaKTEPUCTHK
O0onpmuX 3-X, TOJIOKEHO CpaBHEHHWE OOBEMOB JABYX MHOTOTPAaHHHMKOB. [lepBbIM (3TaJIOHHBIM)
MHOTOTPAaHHUKOM SIBIISIETCS TPABHJIBHBIH MHOTOTPAaHHHMK, BIIMCAaHHBIH B cdepy EITUHHIHOTO
pamuyca ¢ meHTpoMm B Touke O. U3 meHTpa cdepbl Mo HampaBICHHIO K €ro BCEM BEpIIMHAM
MPOBEJICHBl JIMHUM, OOpa3yloline CUMMETPHYHYIO TPOCTPAHCTBCHHYIO pEIIeTKY 3BE3THOU
KoHuryparuu. TpH MIOCKOCTH, MPOBEACHHBIC Yepe3 TPH PAJOM pacIOJIOKEHHBbIE BEPIIMHBI U

o - TUIOIIAJb IPAaBUIBLHOTO (3TAIOHHOIO0) TpeyroabHuka ABC.

1eHTp O, 00pa3yloT JIEMEHTAPHYIO SUCHKY B BUJE YeThIpeXTpaHHuKa. KonnyecTBo sueek 3aBUCHT
OT BU/1a IPAaBUIBHOTO MHOTOTPAHHUKA.
B kauecTBe nmpumepa STaTOHHON GUTyphl HA pHC.2 N300paKEH MPABUIIbHBIA MHOTOTPAHHUK

— OKTa3Ip, UMEIOIINNA 6 BEPIIMH U 8 JIEMEHTaPHBIX STYEEK.
L _C"'-._

Puc.2. llpaBuiibHbIi MHOTOTPAHHHUK M €r0 3J1eMeHTapHasl syeiika

Tpems pebpamu snementapHoii sueiiku ABCO sBistores paguansusie yun OA; OB; OC,
IPYTUMH TPEMs — JIMHUU CTOPOH TPaBUIIBHOTO MHOTOTpaHHUKa. HaxoauTcst 3aBUCHMOCTE 00beMa
a7eMeHTapHOW (GUTYypsl OT JJIMHBI paauaibHOro Jyda (paamyca chepsr). OO0beM MPaBHIBHOTO
MHOTOTpaHHMKA pacCMaTpHBAaeTCs Kak CyMMa OOBEMOB  OJMHAKOBBIX  DIIEMEHTaPHBIX
YeTHIPEXTPAHHUKOB.

Puc.3. MHOrorpaHHuK ¢ HapylIeHHOH CUMMeTpHeil u
0JIHA U3 ero 3JeMeHTAPHbIX AYeeK
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Bropoif MHOTOrpaHHHUK CTPOUTCS CleAyIomMUM o0pa3oMm. Ha paananbHbIX Tydax, OT IEHTpa
ceprl B HANpaBICHUHM KaXIOH €€ BEpIIMHBI, OTKJIAAbIBAIOTCS OTPE3KH, MO BEIMYMHE paBHBIC
OTHOCHUTEJIBHBIM  3HAYEHMSIM PACCMATPUBAEMBIX XapaKTepUCTUK. VX BeJIMYMHA  YCIOBHO
MIPUHUMAETCS MEHbIIE €OUHULBI. PacrnonokeHHble pPSAOM KOHIBI YKa3aHHBIX OTPE3KOB
coequHstoTcs JUHUAMU. Cummerpus ¢urypsl Hapymaetcs. [lomydaercss HenpaBUIbHBIN
MHOTOTPaHHHUK, COCTOSIIIMNA U3 psiia AJIIEMEHTapHBIX SYEeK — YEeThIPEXI'PaHHUKOB (Hampumep,
yetbipexrpaHHuk OA 'B’C Ha puc.3. B kax10ii siueiike IOCKUE YTkl IPU BEpUIMHE, HaXOAAIIecs
B IeHTpe cdepbl, paBHBI B CHIYy NPaBHIBHOCTH 0a30BOro MHOrorpaHHuka. OOBeMbI
YeTHIPEXTPAaHHUKOB, B O0ILIEM cllyyae, HE paBHbI.

B kauectBe mnpumepa Qurypsl ¢ HapylmieHHOH cuMMeTpueil Ha puc.d wu300paxeH
MHOTOTPAHHUK, MOCTPOCHHBIM Ha MPOCTPAHCTBEHHOM pEIIETKE reKca’apa, UMEIOIINN 8 BEPUIMH U
12 snemMeHTapHBIX siueeK. B HEM yMeHbIIeHNE MOTYyYHIIA TPU PAIAATIbHBIX JTyda.

Haxonutcst 3aBUCUMOCTD 00beMa KaXK 101 AJIeMEHTApPHOU STYEHKH OT JUTHH TPEX paauaibHBIX
OTpPE3KOB, €€ o0pa3ylolmux U yria Mexay HuMH. OO0beM MOIYy4eHHOrO0 MHOTOrpaHHUKa
paccMaTpuBaeTCs Kak CyMMa OOBEMOB €ro 3JIEMEHTAPHBIX YEThIPEXI'PaHHUKOB. TakuMm o0paszom,
noirydaeM (opMyiy 3aBUCUMOCTH 3TOr0 00beMa OT BEJIMYMHBI K&KIOT0 paAuaIbHOI0 OTpe3Ka.

Bal-uaaekcom B 3TOM citydae sIBISIETCS BBIPAKCHUE

bal =L-m, 5)
cr

rae:  V, - 00beM MOCTPOSHHOTO0 MHOTOTPAaHHHKA C HAPYLICHHON CUMMETpHEH,
V. - 00beM MPaBUIBHOTO (3TAJIOHHOTO) MHOTOTPAaHHHKA.

KomnuuectBo BepmnH GUrypsl, paBHOE KOJHUYECTBY paJAHalIbHBIX JIydeH, ONpeaessieT YuCiIo
paccMaTpuBaeMbIX HEOTHOPOAHBIX XapaKTePUCTUK o0ObekTa. Mcmonp3ys B KadecTBE HSTalloHA
00bEeMbI TPAaBUIBHBIX MHOTOIPAHHHMKOB (TeTpa’japa, OKTadapa, Kyba, HMKOca’apa, J0JACKa’Ipa)
MOXHO ompeaenuThb bal-unaekc mo 4, 6, 8, 12, 20 Takum XapakKTepUCTHKAM.

[TomydeHnue 3HaueHUN OTHOCHUTEIBHBIX XapaKTEPUCTHK. Bo Bcex ciydasx HaxoxiaeHus bal-
HHJCKCA Ha JIydaX 3BC3JHBIX PCHICTOK OTKJIAAbIBAIOTCA OTHOCUTCIIBHBIC 3HAYCHHA CPABHUBACMBIX
XapaKTEPUCTHK.

3a OTHOCHTENIFHOE 3HAYCHUE XapaKTEPUCTHKH aBTOPbI IPUHUMAIOT BBIPAKECHHE
A\t

al
a0 |

cr

a® =k i=12,..,n. (6)

rae:  al" - OTHOCUTENBHOE 3HAYEHHE | -0l XapaKTepPUCTHKH;

al") - paccMaTpuBaeMoe 3HaUEHHUE | -0l XapaKTEPHCTHKH;

al)) - 3HaYeHre KpPUTEPHS A | -0l XapaKTePHCTHKH;

k - BecoBoii koa¢ppurment (k <1);

t = +1 - ko3 puLKEeHT, 3aBUCAIINI OT BEIOOpA KPUTEPUS;

N — KOJINYECTBO PacCMaTPUBAEMbIX XapaKTEPUCTHK.

Bomnpockl, cBsi3aHHBIE C METOAMKOW OMNpENESCHHUs] KPUTEpHUs M €ro 3HAYeHUs B JaHHOU
cTaThe HE paccMarpuBaioTcs. KpuTepum W HMX 3HA4YCHUS, a TaKXKe BECOBBbIE KOX(PPHIUCHTHI
NOJ0UPAIOT CHEHUAIUCTHI, HCIIOIB3YIOIINE TAHHBIH METOl, B 3aBUCMOCTH OT UX MHTEPECOB.

Ananu3 4yyBcTBUTENBHOCTH bal-mHmekca. ABTopamu NpOBEICH aHAIN3 YyBCTBUTEIBHOCTH
bal-unmexkcoB, K W3MEHEHHIO TOJBKO OJHOM M3 HECKOJBKHX HEOTHOPOIHBIX OTHOCHUTEIBHBIX
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XapaKkTepucTHK. bbuti nmpocunTansl bal-uHIEKCH IPU pa3HOM KOJIMYECTBE XapaKTEPUCTHK (OT 2 110
20), mpu 5TOM BETMYUHA OJJHOM XapaKTEPUCTUKH IPHHUMAJIACh OYCHb MaJlol (HO HEpaBHOM HYIIIO),
BCE JIPYTUE NPUPABHUBAIKCH K CANHHYHOMY 3HAYCHUIO.

Ha rpaduke (puc.4) BUAHO, YTO HaUOOJBIIEE PACXOXKICHHE MEXKIY CpPaBHHUBAEMBIMHU
BEJMYMHAMHI TPH 3-X, 4-X U 6-X XapaKTEPUCTUKAX, C YBEIMYCHUEM YUCIIa XapaKTEPUCTHK, Pa3HHUIIA
MEX]ly CpaBHUBA€MbIMHU BeJIMYMHAMU yMeHbIIaeTcs (R, — R, ).
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Puc.4. YUyBcTBUTEAbHOCTDH bal-nHIEeKCca K N3MEHEHHI0 XapaKTEePUCTHK:
paa 1 — cpeqneapudmernyeckue 3HaYeHH; psiJ 2 — 3HAYeHHs bal-mHIeKCOB, MOCTPOECHHBIX
Ha 0a3e NpaBWIbHBIX IVIOCKUX GuUryp; psia 3 — 3HaveHus bal-uHaeKkcoB, MOCTPOEHHBIX HA
0a3e NMpaBUJIbHBIX IPOCTPAHCTBEHHBIX GUIyp

[Ipu 12 xapakTepucTukax, pa3HHIIA MEXKIy WX CpeIHUM apudmerndeckum u bal-
MHJIEKCAaMHU, TOCTPOEHHBIMH Ha 0a3e MpaBWIbHBIX IUIOCKMX (UIyp W  IPaBHIbHBIX
MIPOCTPAHCTBEHHBIX (UTYp, cocTaBisieT Bcero 18%. PazHuia Mexxay HUMU IPAaKTHYECKH UCYE3aeT
npu 20 cpaBHMBAEMbIX XapaKTepUCTHKaX. MOXHO cZenaTh BBIBOJ, YTO IPU YHCIIE XapaKTEPUCTUK
paBHoM or 3 go 8, bal-unnmekc HamOoiiee UYYBCTBHTENEH K M3MEHEHHUIO XapaKTEPUCTHUK
CpaBHUBAEMbIX OOBEKTOB.

OTOT PakT 0OBACHSAETCS TEM, YTO U3MEHEHUE BEIMYUHBI JIFOOOTO OJHOTO M3 PaTUATBHBIX
Ty4ell MPUBOAUT K MAKCUMAIBHOMY HW3MEHEHHIO O00BEMOB (TUIOIA/ICl) SJEMEHTAPHBIX SYeeK
(burypel TONBKO B peHIETKax 3BE3AHOM KOH(HTrypamwu, MOCTPOCHHONW Ha 0azax MpPaBHUIHHOTO
TpeyrosbHUKa (M3MeHseTcs 2/3 miomazaei), Terpadapa (u3meHsercs 10 3/4 00beMoB), OKTadaApa U
rekcadapa (u3mensiercss 10 1/2 oobemoB). C yBeNMYEHHEM 4YHCIA Jyded 3BE3JHOM PEIICTKH,
BIIMSIHHE M3MEHEHHUsI BEJIMUYMHBI OJTHOTO JTy4ya Ha 00beM (Tutomaas) GUrypsl yMEHbBIIIASTCS.

[Ipumepbl  ucnonb3oBaHUs  bal-MHAEKCOB B METOAMKAX CpaBHEHUS.  YUUTHIBAs
PEKOMEHIAlMY TPEABAYIICH YacTH CTAaThH, CBSI3aHHBIE C UYYyBCTBUTEIHLHOCTBIO IPEIIaraeMoro
QITOPUTMAa K KOJHMYECTBY OIICHUBAEMBIX XapPaKTEPHCTHUK, aBTOPHI JAEMOHCTPHUPYIOT MPHUMEHEHUE
HaxoxaeHus bal-uHmekca(3+8) B pasnUYHBIX  METOJWKAX CPAaBHCHHS U ONPEACICHUS
OTHOCHUTEJIbHBIX OLICHOK.

[Tpumep 1. OmnpeneneHue CpaBHUTEIHHOM OLIEHKH HAIMPSHKEHHOCTH paboThl. PaccMoTpum
HEKOTOpbIC MPOU3BOJACTBEeHHbIC Mmokazarenu (Tabia. 1) paboOThl ABYX CTPOUTEIBHBIX Y4YaCTKOB,
MOJIyYE€HHBIE MPU BO3BEICHUHU KEJI€300€TOHHBIX MOHOJUTHBIX KapKacoB 4-X CEKIMOHHBIX JKUJIBIX
31aHui (IPU MPUMEPHO OJJMHAKOBOM CPOKE CTPOMTENIBCTRA):
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Tabnuya 1.
Iloka3aTenu HANPSAKEHHOCTH PadoThl HA 00bEKTaX
Kon-Bo
O0BeM CoOpyKEHUS CymmapHoe KOJI-BO
HaumenoBanue paboTaromux Ha o
(xy0. MeTpsI) JTaKel B CEKLUAX
o0BekTa o0BeKTe
Xapakrepuctuka 1 XapakTepucTuka 2 XapakTepucTuka 3
CVy-1 13125 37 84
Cy-2 16600 40 78

[TpogeMoHCTpUpPYEM METOAMKY MOIYYEHHs 3HAYCHUH OTHOCHUTEIBHBIX XapaKTePHCTHK (IIpU
3HaYeHHH MaciutadbHoro kodpdunuenra k =1 B popmyse (6)):

Jns xapakTepuctuk oonsekTa 1 (CY-1).

Xapakrepuctuka 1. Ilokazarens Tem mydmie, yem Oojbine. 3a KpUTEpUH NpPUHHUMAEM
Oospllice 3HAUYCHUE U3 BBHIOOPKW Tmokaszareneit - 16600 (B dopmyne (6) Bo3bMeM t=1).

(1)
OTHocHTENnbHAS XapaKTEPUCTHKA @,  pPaBHA

@\
a® =1 8| JBLB5_559)
a® | ~ 16600

Xapakrepuctuka 2. [lokasarenp Tem Jjyulie, 4eM MeEHbILIE. 3a KPUTEPUN NPUHUMAEM
MEHbIIIEE 3HaYCHHUE U3 BRIOOPKH ToKazarenei - 37 (B hopmyiie (6) Bo3pMeM t =-1).

@\t

a 37
aEz)zl.{aiz)J :521_

cr

Xapakrepuctuka 3. Ilokasarens TeM mydmie, yem Oonbline. 3a KpUTEpUH TMPUHUMAEM
Oosbliice 3HaYEHNE W3 BEIOOPKH MoKa3aTeneii - 84 (B popmysie (6) BozbMeM t=1).

@\

a 84

3.53) :1'[61%3)] :_84 =1
Ccr

Hcnonp3yeM anroputMa HaxoXIeHHs bal-uHIekca, Ipu 4YuClie XapaKTEPUCTUK PaBHOM 3.

ITo hopmyie (4) bal-ungexc oobexra 1 paBen

bal(3) =%-10 _86.

Jns  xapaktepuctuk ob0bekta 2 (CVY-2). Ilo aHagormy HaXOAWM OTHOCHUTEIIbHBIC
XapaKTePUCTHKH:

@\
a§1>=1.[a° j _ 16600 _,

a® | 16600
@Y\*!
aﬁz) -1. aiz) = 3_7 =0,925.
a; 40
@\
a® —1. % _ 18 _ 92
ay 84

bal(3) :%-10:9,0.

ITo mpemIoKEeHHOW METOIMKE IOKa3aTeIH HANPsHKCHHOCTH PabOThl Ha BTOPOM OOBEKTE
aydie, Tak Kak ee bal-uaaexc(3) Boimie.
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[Mpumep 2. OnpeneneHre CpaBHUTEIHHOM OLIGHKH KadecTBa MUTheBoW Boabl. CornacHo [5]
KayecTBO Bozbl pernamentupyercs [IJIK u onenuBaercs 54 (QU3MUECKUMH, XUMHYECKUMH,
OMOJIOTMYECKMMU W OAaKTEpHOJIOTMYECKMMM IOKa3zaTelssMH. MHoOrue u3 JTHX IoKas3arenen
HEJIMHEIHO 3aBHCHUMBI MU MMEIOT pa3Hble €IUHMLBI M3MepeHus. M3 Bcex mokasarenel kauecTBa
BOJIbI BBIOEPEM BOCEMb OCHOBHBIX: LIBETHOCTh, MYyTHOCTb, JKE€CTKOCTb, IIE€I0YHOCTh, OKHCIISIEMOCTb,
CyXO# OCTaTOK BOJIbI M COJIEpP’KaHKE B HEH coJiel cynb(aToB, XJIOPHIOB.

Hcnonp3ya B KauecTBe 3TajoHa 00beM MPAaBUILHOIO MHOTOTpaHHHMKA (Ky0a), ompenesnseM
exxemecsiuHbli bal-uHaekc(8) kauecTBa BOBI 10 yKa3aHHBIM OTHOCHTENIBHBIM TOKa3zarensM B 2014
roay. CpaBHUTENbHBIN aHATH3 eKeMeCTYHbIX Dal-nHaekcoB kayecTBa BOJIBI 3a TPH rojia MoKas3aH Ha
rpaduke (puc. 5). Ha rpaduke mpociae:KMBarOTCsi CE30HHBIC MEPUOIbI YXYIIICHHS Ka4eCTBa BOMIBI.
OTH JaHHBIE MOXKHO UCHOJIb30BATh AJIsl CPABHUTEIBHOIO aHAIM3a U YIIPABICHHS KAUECTBOM BOJIbI.

9,0
8,0

— N\ ——2014
7,0 7 N —=—2013
6,0 2012
r'd
50 \ _a

40 +—g—n— = RN Pt
3.0 \\v M
2,0
1,0
0,0 T T T T T T T T
N v o ™ % © A ® > R N v

Puc.5. I'padpuku kosied6anmii bal-ungexca(8) kayecrsa Boabl

KommiekcHoe ncnonp3oBanue bal-uHaekcoB B METOIMKAX CPAaBHEHHS.

[IpemtoxkeHHplid anroput™M HaxoxaeHus bal-unnekca mocrpoen Ha 0a3e NPaBUIIBHBIX
TPEYrOoJbHUKA W MHOTOTPAaHHUKOB, U OIEPUPYET C OrPAaHUYCHHBIM 4YHCIOM CpPaBHHBAEMBIX
xapaktepuctuk (3, 4, 6, 8, 12, 20). OgHako, 3TO HE OrPaHUYMBAET €T0 BO3MOXXHOCTH. ABTOPHI
JIEMOHCTPHUPYIOT NMPUMEHEHUE HaXOXKACHUs bal-mHaekca B ciaydasx, KOTJa CpaBHHBAETCS APYToe,
U3 YKa3aHHBIX, YUCJIO HEOJHOPOIHBIX XapaKTEPUCTUK. B 3TOM ciydyae BbIYMCICHUS MPOU3BOMST B
HECKOJIBKO 3TaIoB.

[Ipumep 3. OmpeneneHue CpaBHUTEIBHOW OIEHKH COOTHOIICHUS «ll€Ha-KauecTBoy». llpum
pUOOPETEHUH TOBapa WM YCIYTH JIIOOOW MOKYyNaTesb peraeT MpobieMy COOTHOLIEHHS «1leHa-
Ka4yecTBO». A Kak 3TO COOTHOLIEHHE YBUAETh WM OLeHUTh? Ecnu neHa — 31o peanbHble TUQPEHL, a
KAaTeropus Ka4eCTBO UMEET MHOXKECTBO ONPEACICHUN.

Jiia  neMOHCTpalMM METOAMKH, pacCMOTPUM M NPOAHAIU3UPYEM MPANC-IUCT Ha
NpoJIaBaeMbIC XOJIOMWIBHUKH U YCTAHOBHM sl HUX Dal-nHIexkc cOOTHOIICHUS «IIeHa-KadyeCTBOY.
Jlns cpaBHeHUs OepeM XOJIOAWIBHHUKM C OJMHAKOBBIMU [apaMeTpaMH 3HEPromnoTpeOIeHHs,
CUCTEMBI OXJIAKICHUS, YIPABJICHUS, PACIIOIOXKEHUSI XOJIOAUIBHOW KaMephl, 1 UMEIOLUE IPUMEPHO
PaBHYIO CTOMMOCTb. [IpMHMMaeM 3a yCIOBHYIO OILIEHKY KadecTBa (TI0 MHEHHUIO aBTOPOB) HaOop 4-X
TEXHUYECKHUX XapaKTEePUCTUK. PparMeHT mpaic-IINcTa ¢ MHTEPECYIOIUMHU HAC MOKA3aTeIAMA IS
YeThIpeX MOJIeNIeH XOJIOIMIBHUKOB, TI0Ka3aH B TabauIe 2.
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B kauecTBe KpUTEpHEB MJIA IOJYYEHHS OTHOCUTENIBHBIX XAPAKTEPUCTHUK HNPUHUMAEM
MaKCcHUMaJbHbIe (MHHUMAILHBIC) 3HAYCHUS U3 TaHHOUW BHIOOPKHU.

Tabnuya 2
DparMeHT NpPalc-JIMCTa Ha X0J0AUIbLHUKH
Ha3zBanue mapku u Mmoaenu E
No XapakTepUCTUKH U SAUHUIIBI UX §*
M3MEpEHUs A B D £ 5
1 O06BeM XOJI0IUITEHON KaMephl (1) 229 214 223 210 229
2 O6BpeM MOPO3UIIbHOM KaMepsblI (1) 70 88 75 73 97
CoxpaHeHue TeMIeparypsl Ipu
3 OTKJIIOYEHHUH DIICKTPUIECCKOTO TTUTaAHUS 30 20 13 13 30
(gac)
4 Yposens myma (nb) 42 41 43 44 41
5 CroumocTts (TpH.) 9299 | 8836 | 8654 | 9499 | 8654

|-t aTan BeruMcneHwid. Mcmonb3ys B KauecTBe 3TajioHa 00beM MPAaBUIIBHOTO MHOTOTPaHHUKA
(Terpasapa), ompenensieM bal-WHIEKC YCIOBHOTO KadyecTBa XOJOJWJIBHUKOB 1O 4 yKa3aHHBIM

XapaKTepUCTHKaM (pe3yJIbTaThl IIPUBEACHBI B 5-if CTpOKe TaOHIIbI 3).
Tabauya 3

BeuM4YHuHBI OTHOCHTEJIbHBIX XapPaKTEePUCTUK U BBIYUCIACMbBIC bal-I/lH)leKCbI

HaumenoBanue moaenu
OTHOCHTEJIBHBIC XapaKTEPUCTHKU

A B D E
1 O0BeM XOJIOMIBHON KaMephbl 1,000 0,934 0,974 0,917
2 O0BeM MOPO3HIIBHON KaMepbl 0,795 1,000 0,852 0,830
3 CoxpaHeHue TeMIepaTyphl pu 1,000 0,667 0,433 0,433

OTKJTFOYCHUH JICKTPUYCCKOTO TTUTAHUS

4 YpoBeHb nryma 0,976 1,000 0,953 0,932
5 bal-unnexc(4) kauecrsa 0,83 0,71 0,48 0,44
6 OTHOCHTEIIbHAS CTOUMOCTD 0,93 0,98 1,00 0,91
7 bal-unmexc(2) "uena-kayecrno" 88 85 74 67

II-i stan BeruucieHuit. OmnpenensieMm bal-uHIEKC COOTHOIICHHUS «II€HA-KauecTBO» (¢
MacmTaOHbIM K03 dunmentom paBHbiM 100) 1o 2 ykazaHHBIM OTHOCHUTEIBHBIM XapaKTePHUCTUKAM
(pe3yabTaThl MPUBEICHBI B 7-# CTpOKE TaOIHUIIBI 3).

[Mpu Beramcnenun bal-unmexc(2), ansg ymoOCTBa BOCHIPHATHS TOKYyNATeIeM 3HA4YCHHIA,
MacTaOHbeId K03 duuuent nmpupaBHuBaics k 100. Ha B3rmsg aBTOpoB, MOKYMAaTEN0, KOTOPBIN
3HaeT bal-uHmexc COOTHOIIGHUS «IleHA-KauecTBOY», MPOIIe OyIeT OPHUEHTUPOBATHCS B OOJBIIOM
KOJIMYECTBE MPe/IaraeMbIX TOBAPOB H YCIIYT.

IIpumep 4. OmnpeneneHue CpaBHUTEIbHOMN
Haxoxnenue ykazaHHOM OILIEHKM MOKHO Pa3J€IUuTh HAa TPHU dTara.

I-if sTam BeuMciaeHu. Breramcnsem bal-unnekc(6) momemieHnii Mo 6 XapaKTEPUCTHKAM:

OIICHKM HEJBI)XHUMOCTUA  (KBapTHPHI).

TEXHUYECKOC COCTOAHUC IMMOMCIICHUA U WHXCHCPHBIX ceTeﬁ, IJIaHWPOBKA, 3TAXXHOCTh IMMOMCIICHHA,
PAaCIOJIOKCHHUC B ITPOCTPAHCTBE, OCBCIICHHOCTD.
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[1-it srtan Bbruucnenuit. Berumcisem bal-ungexkc(6) 3manus mo 6 XapakTepHCTHKaM:
TEXHUYECKOE COCTOSHHE 3JIaHUs, CPOK €ro OSKCIUTyaTalluH, 3TaXHOCTb, ABTOHOMHOCTB
KHU3HEOOECIIeUeHNs, HATMYHE MTAPKOBOYHOTO MECTa, HAJTMUNE HHPPACTPYKTYPHI.

I1l-it sran Berumciaenuii. Beraucimsem bal-wnmexc(3) xBaptupsl mo 3 XapakTepHCTHKAM:
MPECTHKHOCTH paiioHa, bal-unaekcy nomemenuit u bal-ungexcy 3manust.

Bce mpuBeneHHBIE BBINIE XAPAKTCPUCTHKH (KOJMYECTBO M WX HAaWMEHOBAHHE) TPUHSTHI
aBTOPAMH TOJIBKO JJIsl ICMOHCTPAIIMU METOIMKU BeIYKMCICHUS Dal-uHmaekc kBapTUphI.

Boruncnue bal-ungekc KBapTHUpbI B JajbHEUIIEM MOXHO IMOJYYHUTh €€ MPUBEICHHYIO
IUIOIIA/b U OPUCHTUPOBOUYHYIO CTOUMOCTb.

BoiBoabl. TakuM 00pa3oM, peKOMEHAYETCS UCIOJIb30BaHUE aNropuTMa HaxoxiaeHus bal-
uagekcoB  (3;4;6,8) B MeToaMKax MOJY4YEHHsS NPUOIU3UTCILHOW XapPaKTEPUCTUKH — WIIH
CPaBHUTEIHLHON OLIEHKH 00bEKTOB, UMEIOIINX HEOTHOPOTHBIE CBOMCTBA.

ABTOopamu, Ha 0a3e CO3MaHHOW KOMITBIOTEPHOM TMpOrpaMMbl, OyIeT MpOJI0JDKEHA
pa3paboTKa METOJIMK MPUMEHEHHUs bal-MHAeKCa B pa3HBIX 00JIACTSIX KU3HEACATEIHHOCTH YEJIOBEKa
(MaTepuaNbHOTO MPOU3BOJICTBA, Chepe OKa3aHUs YCIYT, KYJIbType, 00pa30BaHUH, HAYKE U CIIOPTE),
B COaBTOPCTBE CO CIICIIMATUCTAMHU, PAOOTAIOIIMMH B 9TUX 00TaCTSIX.
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AJITOPUTM BMU3HAYEHHSA BAL-IHAEKCY TA METOIAUKHU OTPUMAHHS
HOPIBHAUIBHUX XAPAKTEPUCTHK 3 HOI'O BUKOPUCTAHHAM
BAJIAYK T II., BAJIAYKIL T'.

Ooecvka deparcasna akademis 6yO0iBHUYMBA Ma apXimexmypu

Meta. Po3poOka reoMeTpuyHOi MOZEN Ta alIrOpUTMy OOYHMCICHHS y3arajdbHEHOI OI[IHKH
00'eKTiB, III0 MalOTh HEOTHOPIAHI BIACTHBOCTI.

Metoauka. [IpoBoauThCs aHANOTIS MiXK TEOMETPHUYHUMHU CHCTEMaMHU, 110 MAlOTh N TOYOK,
Ta 00'€KTiB, 110 MalOTh N HEOAHOPIAHMUX BIAcTUBOCTEH. bynyeTrbcs marematuyHa MOJENb
3a3HaYeHUX 00'ekTiB Ha 0a3i reomerpuuHux ¢iryp. IlopiBHIOIOTbCS THapameTpH igeadbHOi Ta
PO3paxyHKOBOI MOJIENI.

PesyabTraTn. CTBOPEHO AITOPUTM MOPIBHSIHHS T€OMETPUYHUX XAPAKTEPUCTHK MOJIEICH
00'eKTiB, III0 MalOTh HEOTHOPIAHI BIACTHBOCTI.

HaykoBa HOBHM3HA. 3alIpONIOHOBAHO YHIBEPCAJIbHHUH alrOpUTM OOYHMCICHHS Yy3arajabHEHOT
MOPIBHSJILHOT OIIIHKHU JJIs1 00'€KTIB, 110 MAIOTh HEOHOPI/THI BIIACTUBOCTI.

I[IpakTuyHa 3HAYMMICTb. ANTOPUTM 3HAXO/UKCHHs bal-iHIEKCY BUKOPHCTOBYETHCS B
pI3HMX METOJMKAX TIOPIBHSHHS 1 BHU3HAYCHHS BIJIHOCHUX OIlIHOK, TMOOYJOBH PEUTHHTIB
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I IMTPUEMCTB, TOBapiB, MOCIYr. MoO)Ke BUKOPHUCTOBYBATHCS B MEIUIIMHI, XIMIYHIA TPOMHCIIOBOCTI,
topripini. Peamizamis anropuTMy HE BHMAarae 3ajJydeHHs JOPOTMX Cy4YaCHHMX Mporpam
CTATUCTUYHOTO aHAITI3Y.

KurouoBi cjioBa: inmeepanvna, nopisHsIbHA XApakmepucmuka, 3icmaeienHs 00'ckmis,
HEOOHOPIOHI 81ACMUBOCII, 2E0MEMPULHA MOOeTb 00 'ekma.

BAL-INDEX DEFINITION ALGORITHM AND METHODS OF ACHIEVEMENT

OF COMPARATIVE CHARACTERISTICS WITH ITS USE

BALDUK G.P., BALDUK P.G.

Odessa State Academy of Civil Engineering and Architecture

Goal. The development of the geometric model and algorithm for computing the generalized
estimation of objects that have non-uniform properties.

Methods. An analogy between the geometrical systems with n points, and objects that have
non-uniform properties of n is used. Mathematical model of said object based on geometric shapes
is creating. We compare parameters of the ideal and the calculation models.

Findings. The algorithm of comparing of the geometric characteristics of the models of

objects that have non-uniform properties is created.

Scientific novelty. The universal algorithm for calculating of the generalized comparative
assessment for objects that have non-uniform properties is proposed.

Practical significance. The algorithm for finding bal-index used in various methods of
comparison and determine the relative evaluation, making of ratings of companies, products and
services. It can be used in medicine, chemical industry and trade. The implementation of the
algorithm does not require expensive statistical analysis programs.

Key words: integrated, comparative characteristics, objects comparison, non-uniform
properties, geometric model of the object.
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