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MHO®OPMALMOHHBLIE TEXHOJNTOIM'MN SKCNEPTHOIO OLEHUBAHUA
MPOEKTHbIX PELUEHUA NMPU ®OPMUPOBAHUM EOUHOIO
MHO®OPMALMOHHOIO NPOCTPAHCTBA

Paccmompen sxcnepmmuulil nooxoo0 k v160py cpedcms uH@GOPMAYUOHHOU NOOOEPIHCKU NPOEKMUPOBAHUS U30e-
ST ABUAYUOHHOT MEXHUKU 8 PAMKAX Memooad (opMUposanus eOuH020 UHGoOpMayuorHo2o npocmparcmea. Ipuge-
OeH anHanu3 Memooo8 OYeHKU Kauecmea SKCHEPMo8 Olisl (hoOpMUPOSAaHUst IKCREPMHOU SPYINbl U MEMO008 AHAIU3A
akcnepmuulx oyenok. Ilpedcmaenena peanuzayus npoyecca 006pabomku pesyibmamos IKCHEPMHO20 OYCHUBAHUSL
KOMRIEKCA UHDOPMAYUOHHBIX MEXHOIO2UT, DOPMUPYIOWUX eOuHoe UHpoOpmayuorHoe npocmparncmeo. Haxooicoe-
HUe pesyibmupyiouje20 MHeHUs. 2PYnnbl SKCHEPMO8 OCYIYECMEISECsL NOCPEOCMBOM HAXONCOCHUSI MOOUDUYUPO-

sannol meouanvt Kevenu.

Knioueevie cnosa: eounoe qu)OpMaquHHO@ npocmpancmeo, asuayuoOHHas MmexHuKka, npoeKkmupoeaHue, uH-
d)OpMaLﬂlOHHble mexHoJjiocuu, qu)OpMaL{MOHHa}l noddepofaca HCUZHEHHO20 YUKIIA, Memoovl aHaIU3a IKCNnepmmovlx

oyenok, meouarna Kemenu.

BBepeHue

Hcnonp3oBanue equHOro MHGOPMAIOHHOTO TIPO-
crpanctBa (EUII) sBnsiercss OCHOBOM CHCTEMHOH WH-
(OopMaIOHHON MOIAEPIKKH JKHU3HEHHOTO IHUKIIA H3[Ie-
mmii (UIIN) napsigy ¢ npyrumu 6a30BBIMU IPHHIUIIAMH
CALS-TexHOJIO0THi, TAKUMU KaKk MHQOpMAIMOHHAS WH-
Terpanus 3a CUeT CTaHAapTU3alMU UH(OPMAIMOHHOTO
ormucaHusi 0ObEKTOB yNpaBiieHHs; 0e30yMa)kHOe Ipe[-
cTaBieHue MH(GOPMALUH M HMCIOIB30BAHUE DIIEKTPOH-
HO-IM(POBOIM TOANUCH; NAPaUIETbHbIA HHXUHUPUHT
Y HENpEepHIBHOE COBEPIICHCTBOBaHUE OW3HEC ITpOIIec-
coB Ha ocHoBe UT ynpaBieHust JaHHBIMH 00 HU3JEITHSX,
Ipolieccax, pecypcax, OKpyKarouiei cpeie u T. 1.

Iepexox wa WIIM-TexHonorun TtpeOyeT 3HaAuM-
TENIFHBIX MaTepUANIbHBIX 3aTpaT Ha MPUOOpETeHHEe TeX-
HUYECKUX W MPOrPaMMHBIX CPE/ICTB, IEpeoOydeHHs Tep-

COHaJIa U PEOpPraHU3aluy PAOOThI IPEMIPHUATHS K MOXKET
3aHATh 3HAYMTEIbHOE BpeMs. B yclnoBusX peaimzaiuu
YKM3HEHHOTO [UKJIA OYeHb YaCTO BO3HUKAIOT MPOOIEMBI
CpaBHEHMs BO3MOXKHBIX BApHAHTOB CHCTEMBI B LIEJIOM
wi BbIOOpa kommoHeHToB UT ¢ 1enpro obecneueHus
(bYHKIMOHATIBHOCTH WM YAY4IICHHS KAa4eCTBEHHBIX H
KOJIMYECTBEHHBIX ITOKa3aTesiel, ONMpeAeNsionux ux 3¢-
¢dextuBHOCTh. llenecooOpa3HO ¥METh BO3SMOXHOCTH
OLICHKU CPaBHEHUs KaK MHTETPalIbHBIX MOKa3artelnei a¢-
¢dextuBHOCTH WT, Tak M OTAENBHBIX €€ CTPYKTYPHBIX
COCTABJISAIOIIMX Ha BCEX dTamax KU3HEHHOro 1ukina [1].

Oro no3Bonut popmupoBarts u BHeApsATs UT ¢ on-
TUMaJIbHOW (PYHKIMOHAJIBHOCTHIO, CTAHOBUTCS BO3-
MOXHBIM BBIOOD 3JIEMEHTOB Ul MOAEPHU3AIMHU HIIH
3aMEHBI.

B Hacrosiee BpemMsl Ha OTEYECTBEHHOM M MUPO-
BOM pBIHKaX HMMEETCS OrPOMHOE KOJIMYECTBO Pa3Jiny-
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HBIX TIAKETOB MPUKJIATHBIX ITPOrpaMM, PelIalouX pas-
HOOOpa3HBIN KPyr 3a/a4 NPOEKTHPOBAHUS, pa3Inyaro-
LIMXCSl MOIIHOCTBIO, KauecTBOM MHTepdeiica, hopMamu
Y YUCJIOM BBIXOJHBIX JIOKYMEHTOB, THUIIAMHU OIEpalu-
OHHOM CPEeJIbl U CTOUMOCTBIO [2].

Jnst onenkn a¢ddekTuBHOCTH (QYHKIMOHUPOBAHUS
cpencte UIH, kak mporpaMMHOTO TPOIYKTa, HEOOXOIH-
Ma (opManmzalys XapakrepucTik kadecrBa UT, a Taroke
METOJ JUISl MX OLIEHUBAHUS. DTOT METOJI OBbUT IIPE/ICTaBIeH
B crartbe [3]. Ho ero agdextnBHOro npumMeHeHus Tpedy-
€TCsl PelIMTh 3a/layd y4eTa M aHalli3a MHEHHs TPYIIIbI
skcnepToB. Kpome Toro, ciemyer paccMOTpeTh 0COOEHHO-
cTi (POPMUPOBAHKS SKCTIEPTHBIX TPYIIT JUIsl 0OecTieueHus
MX KOMIIETEHTHOCTH W BBICOKOTO KauecTBa PE3yJbTaToB,
TMIOJTyYaeMBIX B XOJI€ KCIIEPTHOTO OLIEHUBAHUSL.

Merton omenku 3¢dekTuBHOCTH cpeacts MITU,
TMIO3BOJISIFOIMI BBISIBUTH HanOoJIee ONTUMAIILHBIH Ha0op
kommoHneHtop EUNII, Bxoaur B MeTom (OpMUPOBAHHS
EUII npencraBiennslii B [4].

Takum o0pa3oM, OIeHKY 3(PPEKTUBHOCTH CIICAYET
MIPOU3BOJIUTD, KOT/IA YK€ BhIpaOboTaHa 00Ias CTpaTerus
BHenpenus EWII u mpoBeneH pevMHXMHUPUHT OH3HEC-
MIPOIIECCOB Ha MPENPHUITUH.

3anava co3manus EUII a1t aBHaroHHOro mpenpu-
STHA SIBISIETCS BECbMa CIIOKHOW, B IEPBYIO Ouepelp B
CIJIy CBOGW MHOroOBapHaHTHOCTH. HeoOXomumocTh y4u-
TBHIBATh OOJIBIIOE KOJIMYECTBO Pa3HOOOPA3HBIX B3aMMO3a-
BUCHMBIX (PaKTOPOB MpU BHIOOPE TOM WM MHOW CHUCTEMBI
MH(POPMAIMOHHOHN MOJIEP)KKU HE MO3BOJSIET TTOJHOCTHIO
aBTOMATH3UPOBATh ATOT TIPOLIECC M MPUBOIMUT K HEOOXO-
JIAMOCTH TIOTy4eHHs1 TH(OPMALIHU OT SKCIIEPTOB.

B nenom npumenenne UT npu sxcnepTHOM ole-
HUBAHUH TPOEKTHBIX PEUICHUH TpeOyeT pelieHus -
POKOTO CHEKTpa 3aaad: OT (JOPMHUPOBAHMS IKCIIEPTHOM
rpynisl (C HEOOXOAUMOCTBIO PEIIEHHs 33/1a41 OTpeie-
JIEHUSI ONTUMAJIHOTO KOJIMYECTBEHHOTO M Ka4yeCTBEH-
HOT'O COCTaBa JKCIEPTOB) IO aHAIIM3a PE3YJIbTATOB IKC-
MIEPTHOTO OLIEHWBAHMS MOCPEACTBOM BBIYHCICHUS MO-
TUGHUIMPOBaHHON Memuanbl Kemenu.

OcHoBHOM maTepuan

OmnpenesieHne Koau4ecTBa U KayecTBa IKCIep-
TOB B padoueii rpynne. CyliecTBYIOT pa3JIUyHbIe O]
X0l K BBIOOpY KoJMuecTBa 3kcmeptoB (m). B [S] yr-
BEPIKAAETCS, YTO KOJUYECTBO DKCIIEPTOB JOIKHO OBITH
HE MEHbIIIEe YHcia aJbTepHATUB (1), KOTOpBIE MOAJIEKAT
pamxupoBanuio (m > n). CornacHo [6, 7] KOTUUECTBO

9KCIIEPTOB PEKOMEHIYETCS ONPEAEISTh 110 CIEAYIOIEH

dopmyne
m>0,5-(0,33/b+5),

re b — ypoBeHb JIOMYCTUMOM OIINOKK pe3ynbTara dKC-
MEPTHOTO aHau3a, 00brgHO b oT 0 710 0, 1.

B 1enom jxe CymecTBYIOT peKOMEHIAIMU BKIIIO-
4aTh B OKCIIEPTHYIO rpymmy 6-15 (7-20 [8]) uenosexk.

[MomuMo omnpezeneHuss KOJIMYECTBA OIKCIEPTOB
Ba)XKHOW TaKOKe SIBJISIETCS 3aja4a ONpeesieHNs] UX Kade-
cTBa. BhIIensior sBpucTHYECKNE, CTATHCTHIECKUE, TEC-
TOBBIE, IOKyMEHTAIbHbIE 1 KOMOWHUPOBAHHBIE METO/IBI
OLIEHKH Ka4ecTBa DKCIIEPTOB. MeToabl 3BPHUCTHYECKOM
OLIEHKH OCHOBAaHbI Ha TOM, YTO TPEICTABIEHHUE, CIIO-
JKHBIIEECS O JAHHOM 3KCIEPTE y OKPYKAIOIUX (WK y
HEero caMoro), JOCTaTOYHO NPABWIBHO OTPa)KaeT ero
HCTUHHOE Ka4eCTBO.

B Hacrosiiee BpeMst BO MHOTMX METOJax MpoBejie-
HUSI OKCIIEPTHBIX OIIEHOK TpeJyiaraercs B Ka4yecTBe IT0Ka-
3aTelst KOMIIETEHTHOCTH dKcrepTa koaddunument (K):

K = (kn; +ar;)/2,

rae kn; — ko3 uIKeHT cTeneHr 3HaKOMCTBa dKCIepTa
¢ o0cyxaaeMol NMpoOIEeMOif; dKCHEepPT caM OLEHUBAET
CTENeHb CBOETO 3HAKOMCTBA C BOIIPOCOM,

[0 — 5KCIepT He 3HAKOM C BOIPOCOM;
0.1..0.3 — 3KcmepT II0XO0 3HAKOM C BO-
MPOCOM, HO BOIPOC BXOAUT B ctepy
€ro MHTEPECOB;
0.4..0.6 — sKcrepT yJAOBJIETBOPUTEITHHO
3HAaKOM C BOIIPOCOM, HE IMPUHUMAET

kn,= —)HCMOCPCICTBEHHOIO YYacTHs B IpaK-

THUYECKOM PEIIeHUH BOIIPOCa;
0.7..0.9 — skcmepT XOpOILIO 3HAKOM C
BOIIPOCOM, YYacTBYET B IPaKTHYECKOM
PpeLIeHUH BOIIpOca;

1 — Bompoc BXOOUT B KPYT Y3KOH cIe-

(LManu3anuu SKCrepTa.

ar; — K03 (PUIMEHT apryMeHTHPOBAaHHOCTH, KOTO-

PBIH YUUTBIBAET CTPYKTYPY apryMEHTOB, OCTY)KHBIIAX
9KCIIEPTY OCHOBAHHMEM JUIS OMpE/IEIEHHOMN OLIEHKH, Oll-

penensiercst mo Tabm. 1 myreM CyMMHpOBaHHSI 3Hade-

HUIA, BBIOPaHHBIX IKCIIEPTOM.

[Tpu BEIOOpE DKCTIEPTOB TAK)KE BAXKHO YUECTh CIIe-
uuduky o0nacTy MpUMEHEHHs OLIEHUBAEMbIX JIbTepPHA-
TuB. Tak JJIs1 MPOEKTUPOBAaHUS M3AENUN aBUAIMOHHOM
TEXHUKH Ba)KHBIM SIBJISIETCSI HAJTMYHE Y DKCIIEPTa OIBITA
paboThl CO CpeACTBaMH, KOTOPbIE aKTUBHO HCIIOJb3Y-
I0TCS B aBUALMOHHON OTpaciIy, HaIpuUMep, ¢ CHCTEMaMHU
aHaJI3a adpOANHAMUKH.

Tab6muna 1

3HaveHus1 KO3 PUIEHTa apTYMEHTHPOBAHHOCTH

Hcrounnku aprymeHTraninu

CrerneHp BIMSHAS HCTOYHHUKA aprymMeHTaiuu Ha MHEHHUE 3KCIIepTa

BBICOKasI CpeaHss HH3Kast
[TpoBeieHHBIN TEOPETUYECKHUI aHAIN3 0.3 0.2 0.1
[Tpon3BOACTBEHHBIH ONBIT 0.5 0.4 0.2
O06001eHNs paboT OTeYeCTBEHHBIX aBTOPOB 0.05 0.05 0.05
O06001enus paboT 3apyOeKHBIX aBTOPOB 0.05 0.05 0.05
JIyHOE 3HAKOMCTBO C COCTOSIHHEM JIElT 38 PyOekoM 0.05 0.05 0.05
Wnatynnms 0.05 0.05 0.05
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Koa¢ppuument npeactaBUTENILHOCTH WM KOMIIe-
tentHocTH (KC) sKcmepTHOM TIpynmbl BBIYHCISETCS
coryiacHo [5] mo cienytorieit Gopmyiie:

m
KC=>"K;
i=l
rae K; - ko3 QpuImeHT KOMIIETEHTHOCTH 1-T'O SKCIIepTa.
CdopmupoBanHas pabodas TpyIa 3KCIEPTOB sIB-
JISIeTCSl KOMITIETEHTHOM M CIOCOOHOM KOPPEKTHO pelaTh
MOCTABJICHHBIE TIepel]] HeW 3aJayd, eclM YPOBEHb ee
KOMIIETEHTHOCTH OTBEYAET CIEeAYIoNIeMy yCIoBHIo [9]:
0,67< KC=< 1
Bonee mompoOHO BOHPOCH! ONpe/eNieHus] KoIude-
CTBa OJKCIEPTOB M OLEHKH HMX KOMIIETEHTHOCTH pac-
cMotpensl B pabdore [10]. JocraTouyHbIii ypOBEHH KO-

s pUIIeHTa KOMIETEHTHOCTH II03BOJIIET O00ECTICUUTh
JIOCTOBEPHOCTh PEIICHUH, MPUHUMAEMBIX JKCIIEPTaMH,
YTO MO3BOJISIET TIEPEUTH K MX aHAIIU3Y.

MeToapl anaiau3a IKCHePTHBHIX oneHok. Cyie-
CTBEHHBIM HEIOCTATKOM OOJIBIIMHCTBA METOJIOB JKC-
MIEPTHOTO OLICHUBAHMS SIBJISIETCS OTCYTCTBHE (hOpMau-
30BaHHOM NPOLENyPhl TOMy4eHUs] 000OIIEHHOrO MHe-
HUSI TPYIIIBI OKCIIEPTOB.

[Mocne monmyueHus: pe3yabTaTOB OT IPYIITBI BO3HH-
KaeT 3ajlauya COIJIACOBaHWs MHEHHH pa3iIMYHbIX JKCIep-
TOB. B HacrosIee Bpemsi He CyLIECTBYeT HAy4HO 00ocC-
HOBAHHOHM KJIacCH(HMKAIIMA METOJIOB aHain3a JKCIepT-
HBIX OLIEHOK W TeM OoJiee OHO3HAYHBIX PEKOMEHAAINI
o ux npumeHeHuro [11], Ho Bce e mocrapaeMcs BblJe-
JIUTh HauOoJiee pacpocTpaHeHHbIC (Tab. 2).

Tabnuna 2
Mertoapl aHanM3a SKCHEPTHBIX OLEHOK
METO[ JJOCTOMHCTBA OI'PAHUYEHUA
Merton cpen- | IIpocTora, pacnpocTpaHEHHOCTb, IPHUBBIYHOCTH TpeOyer KOMMYECTBEHHON OIIEHKH aJbTepHATHUB,
HUX 6ayIoB CHJIBHOE BIIUSTHUE OMCCHIEHTOB
Meton menu- ITpocToTa HaxoXkAEeHUS pe3ynbTaTa He ToueH, HeZOCTaTOYHO CTPOrUi MOAXON
aH
Mertop aHa- | JlocTaTOYHO Ka4eCTBEH JJIsl HAX0XKAECHUS BECO- Heo6xonuMocTh monydeHus 00abIoro oobema
IM3a uepap- BbIX K03()(HUIIMEHTOB BIUAOIUX (aKTOpoB uH(OPMaIUK OT 3KCIEPTOB. BrICOKast CIIOKHOCTH
xui pacuera. TpebyeT MoguduUKanuu Ui yuera
MHEHUSI TPYIII SKCIEPTOB
[Ipunnun WToroBsrii BHIOOp HE MOXKET OKa3aThCs HEynad- IMapanokc Kongopce (KonaeKTUBHAS paHXHPOBKA
Konnopce HBIM C TOYKHU 3pCHHs OOIBIINHCTBA aJbTEPHATHB MOXKET OBITh HE TPAH3UTHUBHOM, Haxe
€CJIM PaHXXUPOBKH BCEX IKCIIEPTOB SBJISIOTCS TPaH-
3UTHBHBIMH)
IIpaBuno | VYnpoBineTBOpsieT akCMOMaM y4acCTHsl, MOHOTOHHO- [ OueHb CHIBbHOE BJIMSHHE JUCCHICHTOB, OOJIbIIast
bopna CTH M TpaH3uTUBHOCTH. IIpocT B noxcuere 3aBHCHUMOCTb OT BbIOOpA LIKAJIbl, Majasi TOUHOCTb
Mennana HauGosnee o60cHOBaHHBI c110c000B onpeene- Kpalinss cinokHOCTb pacuera, pecypcoeMKOCTb,
Kemenn HUS Pe3yJBTUPYIONIETO MHEHHS TPYIIIBI OKCIIep- | IPHUMEHUM JIMOIb IIPH BHICOKOW COTJIaCOBAaHHOCTH
TOB. Y 1oBIETBOPAET 4 U3 5 ycaoBuil Oppoy MHEHHI 9KCIEPTOB
Onpene.ﬂemle PE3YJIbTUPYIOLICT O MHCHHUSA TOp, I'’/IC KaXXA0C CPECACTBO UMEET OIPCACITICHHOC MECTO,

rPYNIbl JKCIIEPTOB METOIOM HAXOKIEHHSI MeAHAHbI
Kemenun. Mennana Kemenu siBisiercst oqHAM U3 Hanbo-
Jiee 00OCHOBaHHBIX CIIOCOOOB BBIOOpA pe3yNNbTHPYIOLIE-
IO PaH)KUPOBaHHS HAa OCHOBAHUM PaH)KHUPOBAHHH, yKa-
3aHHBIX 3Kcrepramu [12],

HenocraTok cBsI3aHHBIN C BBICOKOH BBIYUCIUTEINb-
HOM CIIOKHOCTBIO YCTpaHsSeTCS IyTeM pa3pabOTKH |
npumenenneM WUT cOopa u 00paOOTKM BBICKa3bIBAHUI
9KCIEPTOB.

B pamkax qaHHOrO Merola HEOOXOIUMO OCyIle-
CTBHUTH PaH)KUPOBAHUE OIIEHOK DKCIEPTOB. MHOXECT-
BO HMHTETPAJbHBIX OLIEHOK Ka)JIOTO JKCIepTa YHopsi-
JIOYMBAETCSl IIyTeM HyMepaluu WX HOAps] YHCIaMH
HATYpaJbHOTO Psijia, TAKMM 00pa3oM ITONyYUM BEKTOP
MHTETPANbHBIX OIEHOK Kaxknoro skcmepra: {ly,.. I}
(Tabm. 3).

PamwxupoBaHue mpearonaraeT yrnopsjaoieHue aib-
TEpHATUB IYTEM BBICTPAaMBAaHUs MX B PsI TO MPEIIoy-
TeHUsIM. BEKTOp WHTErpajbHBIX OLIEHOK COPTHUPYETCS
1o yObIBaHHIO — OT Jryuiero cpencrsa UITW no xymure-
0 0 pe3yJabTaTaM 3KcHepTHO! orneHku. [Tomydum Bek-

cBeleM uX B Tal. 4.

ITo 3aHSITOMY MECTY ONpENeNsieTcsl paHr aabTep-
HaTuBHI (Tabi. 5). B cinyyae ecnu uHTETpanbHas OLEH-
Ka COBIIAJA€T, PAHT PACCUUTHIBACTCS CICAYIOIMM 00-
pazom:

&€
a= Zpi €
i=l1
rae p; — mecto cpenctsa UIU; e — xon-Bo cpeacts UIIH,

HMEIOIIUX OJMHAKOBYIO HHTErpaTbHYIO OlleHKY (I).

Tabnuna 3
MHeHHS KCIIEPTOB OTHOCUTEIHHO AP (PEKTUBHOCTH
cpencts UIN. MHTerpansHas oleHKa

Ne Cplffl%clfl‘” STl e S e N I Yl e ¥ I Ml e ™
1 CATIA 09 061]07]08]05]| 06| 0,6
2 Unigraphics 09109]08]09|081]07]09
3 Pro/E 08 06 1]07]07]06]05]0,5
4 Solid Works 08 109]08]09]09] 081 09
5 Solid Edge 051(1071]071]071]05]0,5] 0,7
6 Inventor 061(09]08]09]|07]0,7]|0,8
7 KOMITAC 051(107]061]07]04]05] 0,5
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Tabmuua 4
MHeHus KCepToB
orHocurenbHO 3¢ dexTuBHOCcTH UTTH. Mecrta

Tabnuua 6
Matpuiia OTHOIIEHU I
PAHXUPOBAHMS MIEPBOTO FKCIIEPTA

. CpencrBo No 200041 1123|4567
N 1408151 O Tl Tl Il Il Bl 1 | CATIA 0o | 1|1 1|11
1 | CATIA L] 614 /4151415 2 | Unigraphics olof1 1 |1]1]1
2 | Unigraphics 2 1 1 L 2 ]2 L 3 |Pro/EWildfire | -1 -1 0] 0 |[1]1]1
3 | Pro/E 3755|456 '

4 | Solid Works 4 |2 2211 ]1]2 4 | Solid Works -1 0jo 11l
5 |SolidEdge | 6 | 4 [ 6 | 6] 6|6 |4 5 | Solid Edge o ) R U I
6 | Inventor s |3 [ 33 [3[3]53 6 | Inventor S N ) e R S U
7 | KOMIIAC 705771777 7 | KOMIIAC-3D -1 |-1|-1|-1]|0|-1|0
TabGnuna 5 TabGmuna 7
MHeHUSs KCIIepTOB Martpuiia OTHOIIEHU I
otHocuTeNbHO 3¢ dexTrBHOCTH UTTU. Panrn PpaHXUPOBAHUS BTOPOT'O SKCIIEPTa

. CpencrBo No 200041 112 (3|14 |5]6]|7
N 1408151 SO Tl Il el Ml Bl 1 | CATIA 0 -1|0|-1[-1]-1]-1
1 | CATIA 151651 5 141551415 2 | Unigraphics 1lof1]Jo]1]o]1
g II_)Im/gEraphlcs ; : 625 i 2 i 2(;)5 (‘3: 3 | Pro/EWildfire | 0 | -1 | O] -1 |-1]-1]-1

1(¢) 5 5 > .
4 | SolidWorks |35 2 | 2] 2| 1 |1 |15 4 | Solid Works 1]0J110]1]0]1
5 | Solid Edge 6545 5] 6 [55] 6 | 4 5_ | Solid Edge Lj-1j1]-110/J-1]0
6 | Inventor s |2 |2 23 [25]3 6 | Inventor 1]0j1joj1jojl
7 | KOMIIAC 65|45 76| 7] 6 |65 7 |KOMHIAC-3D |1 |-1|1]-1]0]-1]0

EcTecTBEHHO TPEAONOKUTh, YTO HAMIYUIIEE pe-
3yabTHpYOLee pamxupoBanue P(a;, ay,..., a,) JOIHKHO
OBITh PACIIONIOKEHO KaK MOXXHO OJIFKE K PAaH)XHpPOBa-
HusM Py, Ps,.., Py U SBASATBCS B ONpeieIeHHOM CMBICIIE
«yCpeMHEHHBIMY pPAaHXHpoBaHHeM. HalimeHHOE TakuMm
CrocoOOM cpefHee OSKCIEPTOB MHEHHE Ha3bIBAeTCS
«menuanoi Kemenn»[13]:

m
I ) =arg minZd(P, Pe)
0
rae d (P, Pg) — paccrosiHue mexny pamxupoBkamu P u

P(ay,...,a

Py; n — KON-BO OLIEHMBAEMBIX CHCTEM; M — KOJ-BO 3KC-
MIEPTOB.

Jl71s1 onpeneneHus pacCTOSHUS MEXAY PaHXKUPOB-
KaMu HEeoOXOIMMO 33JaTh MaTpHIly OTHOIIeHHHA. Mart-
puna orHomenuit M(P) Hexoroporo pamxupoBanusi P
CTpOUTCS Kak MaTpHua paMepom n U n, rae n — 4ucio
O0BEKTOB B DPAHKUPOBAHMU. DJIEMEHT M MAaTPHUIBI
PaH)XUPOBaHUA IPUHUMAET 3HAUCHUS:

1, ai>aj;
m;; =40, a;~a;;
-1, a;<a;

j»
T7ie BBIPa)KEHHE O > O 03HAYAET, YTO aJbTEPHATHBA O;
HpeanouTuTeNbHee (JIydlle) ajdbTepPHATUBBI O; BbIpa-
’KeHHe o, < 0 O3HA4aeT, 4TO aJbTEPHATUBA O XYXKe
aIbTEPHATUBEl O (HE SBISAETCS MPEANOYTUTENIBHEE);
BBIPQJKEHHE O ~ CO,j O3HAYAET, UYTO AIbTEPHATUBHI SKBHU-
BaJICHTHBI (OIMHAKOBBI, HEPA3INYNMBI).

OnpenenaruM TaKuM 00pa3oM MaTPHIII OTHOIICHUHA
pamKHpOBaHMs sl BCceX SKcnepToB. [lanee st nmpume-
pa IPUBEACHBI JHUIITH MATPHUIIBI OTHOIIICHUH IS TIEPBBIX
JIBYX DKCIIEpTOB — TalII. 6 1 7.

Kak BuAHO B KaI0W MaTpulle MPUCYTCTBYET pa-
BEHCTBO I10 MOJTYJTI0 OTHOCUTEITLHO TJIaBHOM JMaroHau.

PaccrosHue Mexay pamxupoBkamu Py u P, Mox-
HO paccyuTaTh, OIPAaHUYMBASCH TOJHKO 3JIEMEHTAMH
matpui M(Pg) u M(P,,), pacrionoxeHHbIMH HaJ TIaBHOM
JINaroHaJIblo, T.€. yJ00HEe MMOIb30BaThes (popMyInoii:

d(Pg, P ) Z Z ‘mu_mu‘

i=l j=i+l

Beruucnum paccrosiHue Me>1<z[y pamxupoBkamu P, u Py:

d(P,P,) Z Z ‘m —mlj‘
i=l j=i+l
=0 —(-1l+ 1t -0+ 11 ==+ 11 =121+
IT—(-DI+ 1=+ -1+ 11 -0l +
M -1+ -0+ =1l+l0--11+
1 —(=1l+ N1 ==+ 11 —(=11+ 11 -1+
IT—0l+11 -1+ -1 -(-11+10-0l +
-1 =1+1+2+24+2+2+0+1+0+1+
O+14+2+2+24+0+1+0+0+0=20.
Tenepb BBIYKCINM CYMMAapHOE€ pPaccTOSIHHE OT Ka-
)K):[Oﬁ PAHKUPOBKHU 10 OCTAJIbHBIX.

k m n-1 n 5
YA(PB)=Y X Y [m] -
5=1 8=l i=l j=i+l

B obmem cnyyae Meauana KemMeHn MOXXET HE COB-
MajaTh HA C OMHUM W3 MHEHHI 3KCIIEPTOB, UTO SBJIICT-
csl IOBOJIOM ISl KPUTHKH PaccMaTpUBaeMoOro Crocooda

yepennenus. Ilomoxkum P e{P, Py,..,P}, Teneps,

OYEBHIHO, pEIICHUEM 3aJauydl MHHHMU3AIMU Oyner
OJTHO M3 PKCIEPTHBIX MHEHHUI. Takoe cpenHee Ha30BEM
«MomupurmpoBannori MenuaHod Kemenm». IIpenmy-
LIECTBOM MOAN(HUIMPOBAHHON Menuansl Kemenu siBisi-
€Tcs 3HAYUTENIbHO MEHbIIAs BBIYUCIUTEIbHAS TPYHO-
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Mooeniosanns 8 ekOHOMIYL Ma YNPAGIHHSI NPOESKMAMU

eMKOCTh [14], 94TO UCKII0YaeT HEOOXOIUMOCTh TIPUME-
HEHHS CIICIUANIBHBIX aJTOPUTMOB JUCKPETHOW ONTHMHU-
sammu (cM., Hampumep, [15]). Ilocime 3Toro BeIOEpeM
MUHAMAIIHOE 3HAY€HHE JUIi MHOKECTBA CYMMAapHBIX
paccrosiHuil. Ta paHXUpOBKa, 111 KOTOPOH CyMMapHOe
paccTosiHie MUHHMAJIBHO U ecTh MeanaHa Kemenu:

P*(1,...,I, ) =Ps.

Crout oTMeTHTh, UTO Menuana Kemenu oOnamaer
YCTOMYMBOCTBIO IO OTHOLIEHUIO K HE3HAUYUTEIBHOMY
HM3MEHEHHIO COCTaBa dKCIEPTHON KOMHUCCUM; a TIPU yBe-
JIMYEHUH YHCIIa DKCIIEPTOB OHA MPHUOIIKAECTCS K HEKO-
TopoMy mpeneny. Ero ecrecTtBeHHO paccMaTpuUBaTh
KaK UICTUHHOE MHEHHE HKCIIEPTOB, OT KOTOPOT'0 KaX bl
W3 HUX HECKOJBKO OTKJIOHSUICA IO CIyYalHBIM NpUYH-
HaMm [14]. Meauana KemeHu — 3T0 eTUHCTBEHHOE UTO-
TOBO€ paH)XHUpOBaHME, ABIAIOIIEECS HEUTpalbHBIM, CO-
IJIACOBAaHHBIM M KOHJOPCETOBBIM, a TaKXXe YJOBJIETBO-
pseT KiaccuyeckoMy NpuHIMIYy equHoraacus [aperro.

OTMeTHM, YTO BO3MOXKHA CHTYalHsi, IPU KOTOPOM
ycI0BUAM MeauaHbl KeMeHH COOTBETCTBYET HECKOIBKO
pamxupoBok. [Ipenmaraercs Takue ciaydau paccMaTpH-
BaTh KaK OTCYTCTBHE COTJIaCHsl B OKCIEPTHOH IpymIie Mo
HEKOTOpPHIM HampaBieHUsAM. IIpu 3TOM COBOKyNHOE
MHEHHUE TPYNIbl HE TIEPECUNTHIBACTCSI U KOHCTaTUPYET-
cs1 HE0OOXOUMOCTh OITpOCa eIlle OHOIO AKCIEepTa, JIN00
paccunrtaTh BBeAeHHOe B [16] cpennee mo Kemenu, B
xotopom BMecto d (P, Pg) crout d* (P, Py).

Takum o0pa3oM mpH OINpeeNIeHU eIUHOW WHTe-
TpaJIbHOM OIIEHKH OBUTM HCIIOJIBb30BaHbI: PaHKUPOBA-
HUe, TapHOE CpaBHEHUE, HETTOCPEICTBEHHAs OIlEHKA.

CoorBercTBHE TpeOoBaHUsIM. CTOUT IPOBECTU
OIICHKY pa3paboTaHHOro B [3] MeToma ¢ y4eTroM mpen-
JIOXEHHBIX B A3TOH CTaTbe pEeKOMEHIALUH I10 aHAJIHU3Y
SKCHEPTHBIX OLIEHOK C TOUKU 3pEHMS €ro aJeKBaTHOCTH,
JIOCTOBEPHOCTH, CJIOKHOCTH, MOJHOTHI, aJalTHUBHOCTU
1 YHUBEPCAIbHOCTH.

J1y1s1 OLleHKH aJIeKBaTHOCTH pa3pabOTaHHOTO METO-
nma omnenku 3¢dexkruBroctu [IC B EUIT HeoOXomumo
OLIGHUTh COTJIACOBAHHOCTh MHEHMH 3KCIEPTOB IpH
PaHXHPOBAaHUU C MOMOIIBI0 KO3 (UIMEHTa MHOXKECT-
BEHHOW PaHTOBOM KOppeNsiuy (KOHKOPIAIUH).

Koa¢ppuuuent konkopmauuu (W, coriiacoBaHHO-
CTH) MPEJIOKEH B KAUECTBE €MHON BBIOOPOYHOI MEpHI
cBsi3M m Tpu3HakoB (anpTepHaTuB) Kenpamiom u ba-
OouHrroHoM CMHTOM:

W 122?:12[23;1](rij —m(nn+1)/2)}
[m (n —n) _mzi:1 Ti}

12x940,5
72(73—7)—7><16,5_

0,75,

rae rj — j-i paHr i-it anerepHatus; T; — ko3 dHIEHT
YUYUTBHIBAIOIIMA ~ HajJW4YWe  CBSI3aHHBIX  PaHIOB!

VL ({2
T —Zj:](t j—t j)’ tj — KOJI-BO CBSI3aHHBIX PAHIOB B

OJTHOH CBsi3Ke, L — KOJI-BO CBSI30K Y i-I'0 9KCHepTa.
JIyis1 OLIeHKH 3HAYMMOCTH KO3 PHUIMEHTa KOHKOp-
JIAIK UCYUCIIUM KpUTepuil cornacoBanus Ilupcona:

. 122;‘21[2}‘; (rj-m(n+1)/ 2)}2
(o +1)+( ST (n-1)

~ 12x940,5
[7x7(7+1)+16,5/(7-1)]

BBIYHCIICHHEIH 4° CPABHHM C TAaGIHYHBIM 3HAUC-
HHUEM ]ISl YHuCia cTerneHed cBo0ob! (n-1=7-1=6) u npu
ypoBHe 3HaumMocTu 6 = 0.05. Tak Kak 4’ pacyeTHIt
31.44 > tabnuunoro (12.59159), o W =0.75 — Benu-
YHMHA He CIydaiHast, a MOTOMY MOJy4YeHHbIC PE3YIbTaThI
HUMEIOT CMBICI U MOT'YT HUCIIOJB30BAThCS B JAaTbHEHIITHNX
UCCIIEeIOBAaHMsAX. Takod MOKa3aTenb YPOBHS COIJIAco-
BaHHOCTH (Tabi. 8) Ooyiee YeM MOCTaTOYEH IS YTBEp-
KIEHUS 00 adexgamuocmu NPEAIOKEHHOI0 METOIA.

CymiecTByIoIIMe CIIOCOObI OnpeneneHus 0ocmo-
6epHOCMU DKCIIEPTHBIX OIEHOK OCHOBaHBI Ha IPE.IO-
JIOXKEHUHU, YTO B CIIy4ae COIVIACOBAHHOCTU JeHCTBUI
9KCIIEPTOB JOCTOBEPHOCTH OIIEHOK rapaHtupyercs. Ha-
JMYMe crocoda TOYHOTO OMpeieNeHHs JTOCTOBEPHOCTH
ATNPHOPHBIX OIICHOK IO CYIIECTBY MPEIIoaraeT 3HaHue
HCTHHHBIX OIICHOK, YTO OJJHOBPEMEHHO HCKIIIOYaeT He-
00X0AMMOCTB UX ompeneneHus [17].

=31,44

Tabnuua 8
CorynacoBaHHOCTh MHEHHH SKCIIEPTOB OTHOCHUTEIBHO dppekTuBHOCTH cpencts UITNU
Ne Cpenctso UIIN ] 2, D3 Dy s € el Cymma OTKJIOHEHHE OT Ksanpar ot-
paHros CpEAHCTO KJIOHCHUS

1 CATIA 1,565 | 5 4 5,5 4 5 31,5 3,5 12,25

2 | Unigraphics 5] 2 [ 2] 2 2 |25 15 13,5 -14,5 210,25

3 Pro/E Wildfire 35165 | 5 6 4 6 6,5 37,5 9,5 90,25

4 Solid Works 3,5 2 2 2 1 1 1,5 13 -15 225

5 Solid Edge 65 45| 5 6 5,5 6 4 37,5 9,5 90,25

6 Inventor 5 2 2 2 3 2,5 3 19,5 -8,5 72,25

7 KOMIIAC-3D 65145 | 7 6 7 6 6,5 43,5 15,5 240,25

Ilonnoma pa3pabOTaHHOTO MeETOAa OOOCHOBBIBA-
eTcs y4eTOM TPeOOBaHHUI CTAHAAPTOB MO OIEHKE Kaue-
crea UT (TOCT 28195-89, TOCT NCO/M3K 9126-93
u JICTY 2850-94).

Aoanmuenocmu pa3zpabOTaHHOTO METONa OCHO-
BBIBAETCS HA €ro paboToCmOCOOHOCTH BHE 3aBUCHMO-
CTH OT YKCJIA aJbTEPHATHB ISl BHIOOpA M YHCIIA IKC-
MEPTOB.

159



36iprux naykosux npayb Xapkiecvkozo yHisepcumemy Iosimpsinux Cun, 2014, sunyck 3(40)

ISSN 2073-7378

Merton SABASETCS YHUBEPCATbHBIM, T.K. TIO3BOJSET
oueHuth 3pdextuBHOCTL (opmupyemoro EUIT He
TOJIBKO JUIS CTAIWU MPOCKTUPOBAHUS, HO M JUIA APYTHX
cranuit XK1, a Takke MOXKeT ObITh IPUMEHEH IS IPY-
rux cep MPOSKTUPOBAHMS U3ICITHIA.

BbiBOoAabI

B nmanHoli craTthe OBUTM HPUBEIECHBI TOCTOMHCTBA
W HEJIOCTaTKA METOAOB aHallM3a SKCIEPTHBIX OIEHOK,
MOKa3aHoO NMpUMeHeHne MeauaHbsl KemeHu st BbIOOpa
PE3YIBTHPYIOIIEr0 PaHKUPOBAHUSI TPYIIIBI SKCIEPTOB,
410 BXOJUT B MeTox (popmupoanus EVII Ha npennpu-
STUSIX aBHAI[MOHHOM OTPAaCIIH.

Brua mpoBezieHa omeHKa 3TOTO MeTojia Ha COOT-
BETCTBHE TPeOOBAHUSIM aJ€KBATHOCTH, JOCTOBEPHOCTH,
CJIOKHOCTH, MOJHOTHI, aJalITABHOCTH U YHUBEPCAJIBHO-
ctu. PaspaOoranHblii MeTon orpeneneHust 3QQeKTUB-
HOCTH KOMILIEKCAa CPEJCTB HH(POPMAIIOHHOW IO[-
JIEp)KKU TTPOCKTUPOBAHUS, YUYUTHIBAIOIIMNA MHOTOKPH-
TEepUaJIbHBIAH KOMIUIEKC MapaMeTpoB i (opMHpoBa-
uusi EUII, nomonmHeHHBIH METOAOM aHaiu3a JKCIepT-
HBIX OILIEHOK IOCPEACTBOM MeauaHbl KemMeHH Moxer
OBITh MCIIOJIB30BAaH KaK OJIMH U3 CITOCOOOB BhIOOpa (MM
000CHOBaHHUSI BBIOOpA) CIIOKHBIX MPOIPAMMHBIX IIPO-
IykToB. Ha ocHOBaHMHU NaHHOTO MeToaa ObUT pa3pado-
TaH KOMIIOHEHT WH(OPMAIIMOHHON TEXHOJIOTHH, TT03BO-
JIAIONIUHN ONpeAeNsiTh ypoBeHb KauecTBa cpeacts UITN
¢dopmupyromux EUTIL.
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HaJlbHBIA a’poxocMmudeckuii yHuBepcuteT uM. H.E. JKykos-
ckoro «XAHM», Xapekos

IHOOPMALIIUHI TEXHONOTIi EKCMEPTHOI OUIHIOBAHHA NPOEKTHUX PILLEHBb
NP ®OPMYBAHHI €EAUHOIO IHOPOPMALIUHOIO NMPOCTOPY

0O.B. Kaparanos

Posensinymo excnepmuuii nioxio do eubopy 3acobie inghopmayitinoi’ niompumxu npoexmyeanms supoobie agiayitinoi mexi-
KU 8 pamMKax mMemooy gopmysanis €0uno2o inghopmayitinozo npocmopy. Haoano ananiz memodis oyinku sikocmi excnepmia s
Gopmyeanns excnepmnoi epynu i Memoois ananizy ekchepmuux oyinox. Ilpedcmaesnena peanizayis npoyecy obpooku pezynoma-
mi@ eKCnepmHO20 OYIHIOBAHHS KOMNLEKCY IHopmayiiinux mexnonozil, wo gopmyrome counuil inghopmayitinuii npocmip. Haxo-
02iCeHHsl pe3yTIbmyIoy020 OYMKU 2pYRU eKCnepmia 30itiCHIOEMbCs 3 OONOMO2010 3HAX00iCeHHs MoOuikosanoi medianu Kemeni

Knrouogi cnosa: eounuii inghopmayitinuii npocmip, agiayitina mexnixa, npoexmyganus, ingopmayiini mexnonoeii, ingop-
Mayitina RIOMpPUMKA HCUMMEBO20 YUKILY, MemOoOuU AHai3y eKCnepmHux oyinok, meoiana Kemeni.

INFORMATION TECHNOLOGY OF EXPERT EVALUATION
OF PROJECT DECISIONS IN SINGLE INFORMATION SPACE FORMATION

A.V. Karatanov

In the article there is considered the expert approach to a choice of information support means of design the products of the air-
craft equipment. It is made within a method of formation a single information space. There is also shown the analysis of methods for an
assessment the quality of experts for formation an expert group and methods of the analysis of expert estimates. Realization of the proc-
ess for handling the results of expert estimation of information technologies complex forming a common information space is presented.
Finding of resultant opinion of an expert group is carried out by means of finding of the modified Kemeny median.

Keywords: single information space, aircraft equipment, design, information technologies, information support of life cy-
cle, methods of the analysis of expert estimates, Kemeny median.
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