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MOJEJIMPOBAHHUE MEXAHUW3MOB B CPEJIE CAITP SOLIDWORKS

TIopaeituuk K.A., Poiounckas T.A., [llanoBanos P.I'.
(kagh. mexanuxu, TPTY, e. Tacaupoe, Poccust)

B aBHanmoOHHON TEXHHKE HCIONB3YETCs OOJIBIIOE KOJMYECTBO Pa3sHOOOpA3HBIX
MEXaHU3MOB M MAIllMH, MPEACTABIAIOMINX COOON TBep/ble Tena, COCTOSIINE U3 OOJIBILIOTO
KOJIMYECTBA JIeTajed, KOTOpbIe IIeJIeco00pa3HO MOJEIMPOBaTh B TIpaduueckoil cpene
SolidWorks.

SolidWorks cymiecTBeHHO OTAMYAeTCss OT OOBIYHBIX MIPOTPAMM aBTOMATU3UPOBAHHOTO
IIPOCKTUPOBAHUA, T.K. ABIECTCSA NAPAMETPUUECKOM IIPOrpaMMOM CO31aHUs MOJENIEH TBEPABIX
TEJI, COCTOSAIIUX U3 3JIEMEHTOB. ['0BOpsI 0 MOJENAX, COCTOSAIINX U3 AJIEMEHTOB, MBI UMEEM B
BHUJly CBOWCTBAa OTHEIBbHBIX KOMIIOHEHTax MOJENH. TepMHUH  «IapaMeTpUUYECKHUii»
UCTIOJIB3YETCS ISl OMHCAHUS IS OTMCAaHHUA U3MEHEHUS (OPMBI TEOMETPUH MOJEIH IyTeM
M3MEHEHUs 3HaUYeHus pazmepa. [[puMeHnTeNbHO K ABYMEPHOMY YepTEXY TOYHOCTh YKa3aHUS
pa3mepoB siBisieTcsl KpaitHe BaxkHoi. B SolidWorks mapamerpuzaims mo3Bosiser pazmepamu
yOpaBiATh Tabaputamu M (HopMoil reoMeTpuu, HO He HaoOopoT. IlosToMy upe3BBIUANHO
BOXHBIM SIBJSIETCA 3aZlaHME pPa3MepOB, UYTO OIpeNeNsieTcs Ienblo pa3paborku. JlaHHas
BO3MOYKHOCTb SIBJIETCSI HAMOO0JIee BaYKHBIM (PyHKIIMOHAIBHBIM actiekToM SolidWorks.

[Tox Mozmenpi0 TBEPIOTO Telda OOBIMHO MOHMMAETCS peajibHasi TpeXMepHash MOJEb,
00s1a1a011as TWIOTHOCTBIO U MAaccoOM, KOTOpPbIE MOJKHO OIIYTUTh pyKaMHU. ODTH CBOMCTBa
CHpaBeNIMBBl U JUI CO3JAHHOW KOMITBIOTEPOM MOJEIH, 33 HCKIIOUYEHHEM BO3MOKHOCTH
HoJIep>KaTh ee B pykax. KoMIbIOTEpHYIO MOJIEIb MOKHO CYUTATh PeaTbHOM, IOTOMY YTO JJIS
HEe MO’KHO YKa3aTh INIOTHOCTh MaTepuaia, U3 KOTOporo oHa Oyzer co3naHa. Mojens uMeer
HEHTP TSDKECTH, a Takke o0JagaeT BecOM M 00BEMOM, MO KpailHel mepe, ¢ TOYKU 3pEHHS
KoMmIbtoTepa. Mojiesb MOYKHO BpalaTh Ha 3KpaHe TaK ke, Kak 1 pykax. Ee MOXHO U3MepHuTh
Y TOJTyIUTh O HeW BCIO HH(DOpMAITHIO.

[Nonnmanme toro, kak SolidWorks umHTEpHpeTHpYyeT MOJMy4YEHHBIE IaHHBIC, MOYKET
00JIETYUTh B3aUMO/ICHCTBUE C TIporpaMMHBIM obecriedenreM. SolidWorks «3HaeT» 000 Bcex
MOBEPXHOCTAX, KOTOpPhIe (OPMHUPYIOT BHEIIHIOK TPAHUIy MOJEIU. OTO HA3bIBACTCS
tonoorueit mogenu. SolidWorks «3HaeT» Takke, Kakasi CTOpOHA TPaHH SBIISIETCS BHEITHEH
WIA BHY TPEHHEN.

Haubomnee Baxnoe cBoiictBo SolidWorks cocroutr B TOM, 4YTO 3Ta mporpamma
SBIISIETCSI MHCTPYMEHTOM KOHCTpyKTOpa. OTa (¢pas3a 3akimodaer B cebe ropaszmo Oosibie
CMBICIIa, YeM KaXXETCSl Ha TEepBBINA B3TIIA. BO3MOKHOCTD BEpHYThCS K O0Jiee paHHUM dTaram
nporecca NMPOCKTUPOBAHUSI W BHECTH HM3MEHEHUs, OTPEJIAKTHPOBAB ICKU3 WM HM3MCHHB
3HAYEHUsI Pa3MepOB, YPE3BBIYAIHO BakKHA Ui KOHCTPYKTOpa. IMEHHO 3TH NpenMyIIecTBa
BeIIeAOT SolidWorks u3 psima mapaMeTpuyecKHMX KOHCTPYKTOPCKHX TPOTpaMM M JIaxe
HEKOTOPBIX €T0 MapaMeTPUIECKUX aHAJIOTOB.

Ecte psn mnpuumH, penmaromux SolidWorks mpuBiekaTeIbHBIM — MPOTPAMMHBIM
npoayktoM. O/lHa M3 HUX COCTOMT B TOM, 4yTo mpH co3fganuu SolidWorks ocHoBHOMN ymop
JIeNaJicsl Ha TIPOCTOTY TNPUMEHEHHsS W Ha BHEIPEHHWE MOIMHBIX CPEICTB MOJECIUPOBAHMUSA.
Anpom SolidWorks sBnsiercss nporpamMma MOCTPOEHUSI T€OMETPUUYECKUX KOHCTpYKIMi Para-
solis. C ee MOMOMIBIO MOJIB30BATENb MOKET BBINOIHATH paboOTy, KOTOpasi HE O]l CHITy IpYTUM
nporpamMmam.

BaxnbiMm  nocrounctBoMm mporpammbl - SolidWorks — siBiasiercst ee  mpocroTa B
NpUMEHEHUH W paboTa B cpeae HambOosiee pacrpocTpaHeHHot B Poccmm u Yipaune
onepauuoHHoi cuctembl Microsoft Windows.
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Cpenu Ipyrux AOCTOMHCTB MO>KHO Ha3BaTh BO3MOKHOCTH IMOJTyYeHHs MH(POPMAIUU O
KOHCTPYKIIMM M (PU3MYECKHX CBOMCTBAaX TBEPJOrO Tela €IIe JO MOMEHTa HM3TOTOBJICHUS
peanbHOro M3aenus uiu ero Makera. CylecTBYIOT MHOIOUHCIIEHHBIE NPUJIOKEHUS IPYIHX
NPOU3BOJIMUTENEH, HANpUMEp NPOrpaMMbl pacueTa KHHEMATUKM U aHajlu3a METOJ0M
KOHEYHBIX JJIEMEHTOB, KOTOpBIE IO3BOJIIIOT elle 0oJiee pacHMpUTh cepy NPUI0KEHHS
(YHKIMOHAIBHBIX BO3MOKHOCTEH.

PaccmoTpuM mpumenenue nporpammbl Solidworks mis mMomenupoBaHus peanbHBIX
ABUAIOHHBIX TIPUBOJIOB.

Arperar I'A211 gBnsercs CUIOBBIM IPUBOJOM, NPEAHA3HAUEHHBIM ISl IPUBEICHUS B
JefCTBUE MIETKH, OYUINAIOMIEH CTEKJIO OT aTMOC(HEPHBIX 0CATKOB.

Buennuii Bun arperara nokasas Ha puc. 1.

[IpuBox BBITyCKaeTcss B S5-TH cOOpKax, OTIMYAOIIMXCS IPYyr OT Apyra JUIUHOU
BBIXOJHOT'O BAJIMKA U YIJIOM IOBOPOTA BAJIMKA.

Arperat paboTaeT B KOMIUIGKTE C JpocceslbHbIM KpaHoM ['Al71, KoTopbrii
BKJIFOYAETCS B JIMHUIO TUTAHUSA NIEPE] IPUBOJIOM CTEKIOOUHUCTUTENS.

CxeMa mNpUCOENMHEHMS JAPOCCEIbHOTO KpaHa M IPHUBOJA CTEKIOOYHUCTHUTENS K
TUIPABINYECKON CHUCTEME camoJieTa Moka3aHa Ha puc. 2. Hasnauenme kpana ['Al171 —
MOHWXATh JABJICHNE KUJIKOCTHU NEPE] BXOJOM B IMPHUBOJ CTEKJIOOUYHUCTUTEINS H PETYyIUPOBATh
YHUCJIO XOJ0B HIETKH.

Puc. 1. Buemnwmii Buj arperara Puc. 2 Cxema npucoennHeHus: MpruBoia
I'A211 ¢ xpanom 'A171
Ha pwuc. 3 mnokasana 3 5 L 2
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Puc. 3. IlpunuunuanbHas cxema arperara
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BeneactBue storo nopiuieHs (3) IBUraercst cieBa HalpaBo, Bpallas MPOTHB YacOBOM
CTPEJIKU LIECTEPHIO (4), a ¢ HEI0 M NPHUBOJHON BalMK (5) BMeCTe C HAaCa)KEHHbIM Ha HETO
MOBOJIKOM IIETKH.

[Mepexmrouaronuii MEXaHU3M JACHCTBYET CIeAYIOIMNM 00pa3om: Benymias maioa (10),
BpAaILasiCh BMECTE C MPUBOJIHBIM BAITHKOM (5), Ha IUIMIBI KOTOPOTO OHA HACAKEHA, YITUPACTCS
BuHTOM (11) B ck0oOy (12) 1 moBOpaunBaeT ee MPOTUB YACOBOU CTPEIIKH.

Ckob6a (12), B cBoIO 0ouepenpb, noBopaunBaeT npyxuny (14). Tak kak och BpalieHuUs
NPY>KUHBI CMEIIEHa OTHOCUTEIILHO OCH BpaIlleHHs CKOOBI, mpyxkuHa (14) mpu moBopoTe ee
cko0oii (12) pactsaruBaeTcsi M CO3[aeT yCWIME, JCHCTBYIOIIEe BAOJIL ocu ckoObl. [locre
nepexoga CKOOOW paBHOBECHOTO TIIOJIOKEHHS CKoOa TMoJ JAeWcTBHeM MpyKuHbl (14)
NOBOpAYMBAETCA B KpaliHee JIEBOE MOJIOXKEHUE, KOTOPOE OIPAHNYMBAETCS CTEHKON KOpIyca.
[Ipu »TOM [HEHCTBYyIOLIEE BIOJb OCH CKOOBI YCHIIME [AeT COCTaBISIOUIYIO CHIY,
HaIpaBJICHHYIO BJIEBO MO ocu TaHku (13).

[Tnanka MpOM3BOAUT MEpeKIIOUeHUe KianaHoB (7), MpMKaThIX K HEHl ¢ 00enx CTOPOH
BBICOKHUM JlaBjieHHeM. [locie Toro ABmXKeHue NOpIIHS pEBEPCUPYETCS.

[IpuBO CTEKJIOOYMCTHTENS M PEAYKTOp TPUBOJA SBISAIOTCA TBEPAOTEIBHBIMU
MEXaHU3MaMH, TI09TOMY HMX LEeJIecOOOpa3HO MOJeNMpoBaTh B rpaduueckoil cpene
SolidWorks.

IIpu mpoekrupoBanum B SolidWorks (yHKIIMOHATBEHO WCIONB3YIOTCS CIIEYOIINE
OKHA JJTOKYMEHTOB:

— Feature Manager (1epeBO KOHCTPYHUPOBAHHSA) — COACPKUT CIPYKTYpy AeTalv
COOpKH WJIN YEPTEXKa;

— Property Manager (MeHe)Kep CBOICTB);

— Configuration Manager (MeHemxep KoH(pUrypamn);

Pa3paboTka Mojenu Beercs 1o ciaenyroei cxeme:

1. Co3maercsi O3CKM3 M ONpENENSIeTCS CIOCOO0 HAHECeHUS pa3MepoB, MeCTa
B3aUMOCBSI3€H U T.1I.

2. BpiOuparoTcs COOTBETCTBYIOILIUE AJIEMEHTBI, ONPEAEIAIOTCS HAWTYUIlIUe 3JEMEHThI
JUISL UCTIOJIb30BAHUS, OPSI0K UCTIOIb30BaHMs 3JIEMEHTOB U T.11.

3. BeiOupatoTcsi KOMIOHEHTBI COOPOK /JISi COTPSIKEHUM, TUIIbI CONPSYKEHUHN U T. 1.

[locne 3aBepiieHust co3qaHMs AICKH3a MOXKHO CO3/aTh TPEXMEPHYIO MOJENb C
MOMOIIIBIO TAaKUX 3JIEMEHTOB, KaK «BBITSHYTHY» HIM «MOBEPHYTH». HeKoTOpbIE 31IeMEHTH Ha
OCHOBE OCKHM3a SBISIOTCS (Gopmamu (OOOBIIKM, BBIPE3bl, OTBEpCTUS W T.A.). pyrue
DJIEMEHTHI HA OCHOBE 3CKH3a, HAIIPUMEP, 10 CEUYCHHUSIM» M BBITSKKH HCTIONB3YIOT TPOQUIh
o TpaekTopuu. Jlpyroii THI SJIEMEHTOB — JTO MPHUKIAJHBIC SJEMEHTHI, HAaIpHMED,
cKpyrieHus, (packu u oOonouyku. Bece nmeranu BKIIIOYAIOT 3JIEMEHTHI Ha OCHOBE 3CKH3a U
OOJIBIIMHCTBO JETaNIel TAK)KE BKIIIOYAIOT NMPUKIIAHBIE 3JIEMEHTHI.

Heckonpko neraneit cobuparorcs B cOopku. OOBbeIUHNATE €T B COOPKY MOXHO C
MOMOIIIBI0 TaKUX COMPSDKEHHWH, KaK COBMAJCHHWE M KOJUIMHEApHOCTh. C IOMOIIBIO TaKUX
MHCTPYMEHTOB KaK MEPEMECTHTh KOMIIOHEHT WM BPamarb KOMIIOHEHT MOKHO TOCMOTPETh
cnoco0 (GyHKIMOHUPOBAHUS JIETAI COOPKU B TPEXMEPHOM KOHTEKCTE.

Uro6bl 0OecneuuTh MpaBWILHOCTh PabOThI COOPKH, MOXHO HCIOJIb30BaTh TaKue
WHCTPYMEHTBI, KaK OIpe/ieieHue KOH(DIUKTOB WIM TPOBEPHUTH HUHTEP(EPEHIIHIO
KOMIIOHEHTOB.

Ueprexxu co31a0TCsl U3 MOJENEeH neTanu U COOPKH M MOTYT OBITh MPEICTABIICHBI
MHOYKECTBOM BHUOB. BHIIbI BKITIOUAIOT TPU CTAHAAPTHBIX BHJA, BUA H30METPHUS U T.1. MOXKHO
UMIIOPTHPOBATh pa3Mepbl M3 JOKYMEHTa MOJeNnu, N00aBisATh MPHUMEYaHUs, HaIpumep,
0003HaueHus 0a3bl U T. 1.
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MMPUBJIEYEHHUE AJITOPUTMOB HEYETKOM JIOT UKH JIJIS TIOUCKA
PEJIJEBAHTHOM UH® OPMAIIUA B UHTEPHETE

Kpacuomekos E.E. (kag. I[IU, TPTY, 2. Tacanpoe)

Ob6s3atenbHO# (yHKIMEH 10001 MHOOPMALMOHHON CUCTEMBI SIBIISIETCS MOUCK MH(O-
pmanuu. Cerogas MHTEpHET HCIONIB3YETCSl IIOBCEMECTHO, TIO3TOMY BO3HHUKAET MpobdieMa m3-
BJICYCHHUS U3 HETO HY>KHOM MHPOpPMAIINH, a TAK)KE NW30BITOYHOCTH OTBETOB HA TIOUCKOBBIE 3a-
npocsl. Heo6X01MMo HCIONIBb30BaTh HOBBIE HHCTPYMEHTHI IMOMCKAa WH(OPMAIUH, TO3BOJISIO-
LIME PELIUTh ITH NpoOsIeMbl. MexaHU3M MOJHOTEKCTOBOIO MOUCKA HE AA€T BO3MOYKHOCTH Ha-
it nHpOpManuIo, eciu ObLTU JOMyIIEeHb OMIMOKY 1pH BBoAE MH(Mopmanun. [louck Ha TOY-
HOE COOTBETCTBUE HE MO3BOJIIET HANTHU CJIOBO, €CJIM B JOKYMEHTE OHO BCTpEYaeTcs B Apyroi
rpaMMaTH4ecKoii hopme.

NudbopmanmonHast noTpeOHOCTH JOJDKHA OBITH BRIpaXKeHa B BUE Ppasbl (3ampoca) Ha
CHEeIUaILHOM MH()OPMAIMOHHO-TIONCKOBOM SI3bIKE. 3alpoc PEeIKO MOXET TOYHO BBIPA3HUTh
MH()OPMALMOHHYIO MOTPEOHOCTH, €CIIU 3TO, KOHEYHO, HE 3alpOC Ha €CTECTBEHHOM S3bIKE.
OpHako MHOTHE MH()OPMAIMOHHO-TIOMCKOBBIE CHCTEMbBI O Pa3HbIM MPUYWHAM HE MOTYT
ONPENENINTh, COOTBETCTBYET JM TOT WIM MHOW JAOKYMEHT 3ampocy. CTeneHb COOTBETCTBUSA
JIOKyMEHTA 3a1pOCy Ha3bIBAETCS PEIEBAHTHOCTHIO.

OcHoBHasl 3aja4a MOMCKOBOM CHUCTEMBl — MUHMMM3HPOBATh BpEMs, 3aTpauyuBacMoe
MOJIb30BATENIEM Ha TIOUCK PeNIeBaHTHOH 3ampocy uHpopMaiun. PeneBaHTHOCTh — O/IHO U3 ca-
MBIX CYOBEKTHBHBIX U 3aIlyTaHHBIX MOHATHI B Hayke WH(OpMaMOHHOTO Toucka. Hambomee
4acTO TOBOPSIT O PEJIEBAHTHOCTU C TOUYKH 3PEHHUS IOJIb30BATENs], U TOI/la  peJeBaHTHas 3a-
npocy uHbopMarya" U ' HyXKHas MMoJib3oBareo nHpopmanus'" — ogHo u 1o *ke. [1] B npyrux
00CTOSATENBECTBAX pesieBaHTHAS MH(OPMALUS — TO TOJBKO Ta MH(POpPMAIHs, KOTopas J0CTa-
TOYHA JJIs1 BBIIIOJHEHUS ONpPEAEIEHHON 3ajauy 10Jb30BaTeNsl, HalpuMep, MoUCcKa OTBETa Ha
KOHKpETHBIN Bompoc. Ecni B mocienHem ciiyyae B pe3yJbraTax MoucKa OyJeT MHOTO M30bI-
TOYHBIX JAHHBIX, T.€. IaHHBIX, KOTOPbIE MMEIOT OTHOLIEHHE K 3alpoCy, HO HE HY)KHbI JUId
BBITIOJTHEHUS TAHHOM 3a71a4u, TO BEIOOpKA HYXKHOU MHPOPMAIUK 3aiIMET y TOJIb30BaTENs J0-
MIOJIHUTEJILHOE BpeMSI.

OOmeli  uyepTO  MHOTMX  IOUCKOBBIX  CHCTEM  SIBJIIETCS  MCIIOJIb30BAHUE
MPOMEXYTOYHOIO MPEICTABICHUS JaHHBIX — UHJEKCA, COCTABIISIEMOTO IPOrPaMMOii-poOoTOM,
ABTOMATHUYECKH CKAHUPYIOIMM HWH()OPMALMOHHYIO Cpeay B OCHOBHOM 110 TPHHIIHITY
ucyepnpiBaroniero mnowcka. (OOpaboTka 3ampocoB  IMOJB30BATENEH  OCYIIECTBIISIETCS
HE3aBUCUMO  OT  OI€palliM  COCTaBJIE€HHMS  MHJEKca, C  [OMOINBI0  Kjacrepa
BBICOKOTIPOM3BOAUTEIBHBIX pPAbOYMX CTAHIUH, CIIOCOOHBIX "MPOCMOTPETh" OOIIMPHBIN
MHJIEKC 3a J0JIU CeKYHJIbl. MmocTpupyemas apXUTeKkTypa KIacCUUE€CKUX MOUCKOBBIX CUCTEM
(IIC) npoaukTOoBaHAa  WMX  TPOHMCXOXKIACHHUEM: OTH  CUCTEMbl  HUMEIOT  CBOUMH
npenmectBeHHUKaMu [IC mpeapiaymero MoKOJICHHs, KOTOpbhle OBUIM OPHEHTHPOBAHBI Ha
paboTy C JIOKaJIW30BAHHBIMM XpaHWIWIIAMU JaHHBIX. CoBpeMeHHble HH(POPMALMOHHO-
nouckoBsle cuctembl (MIIC), opuweHTHpoBaHHBIE Ha pabOTy B TIOJHOTEKCTOBBIX 0Oa3zax
JAHHBIX, UMEIOT HEKOTOPBIE OTIINYHBIE ApXUTEKTYPHbIE 0COOEHHOCTH.

[To cyTtu, moctpoenue nHAEKca €CTh YIPOILIEHUE UCXOIHOM HHPOpMALIUU, XPaHUMOW B
KOJUIEKIIUM JOKYMEHTOB, 10 YypOBHS ILIEHTPAJU30BAaHHOW (MM paclpeleleHHON Ha
HEOOJIBILIOM YHCIIE KOMIIBIOTEPOB) KOJUIEKLIMU PETYJISPHBIX JaHHbIX. TeM caMbIM, pellieHHe
3aJa4M Nourcka MHGOpMaIMK CBOJUTCS K JIaBHO OTPaOOTaHHOH 3ajiadye noucka nHpopMaluu
B MOIIHOM, HO BIIOJIHE KJIACCUYECKOW pENAIHOHHON Oa3e maHHBIX. MIMeHHO Osaromaps
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TaKOMy MOJXOJy YAaJoCh ObICTpO mocTtpouth padoTarouiue [1C, mone3HoCTs KOTOPBIX HU Y
KOT'O HE BBI3bIBAET COMHEHHUII.

OpHako, JaHHOMY MOJXOJXy MNPUCYIIM NPHUHUMIHAIbHBIE HEAOCTAaTKHU, KOTOpBIE,
BBITEKAIOT M3 HEMOJIHOTO COOTBETCTBUSA IIOMCKOBOTO HHJAEKCA CaMOMYy JIOKYMEHTY.
[Tpaktuuecku Bce cymectByromue [1C 001agaroT ciaeayomuMu HeA0 CTaTKaMH:

1. Huzkas WHTEIEKTYaJbHOCTh IIOMCKAa JOKYMEHTOB B KOJUIEKIMM — WHIEKC
COCTaBJIIETCA €  TIOMOUIbIO  MPOCTEHIIMX  MIPOrpaMM-poOOTOB,  MCIOJIB3YIOLIUX
HaumObICTpelIMe (a 3HAYUT M Ccamble MPOCThbIe) MeToAbl. MHIEeKC cocTaBisieTcs s
NPOU3BOJILHOTO 3arpoca M, CIel0BaTebHO, HE MOKET OBITh OPHUEHTHPOBAH 3apaHee Ha
KOHKPETHYI0O MH()OPMALMIO WIM MpeIMETHYI0 001acTh. Vcnosjb3yeMble B CYIIECTBYIOLIMX
CUCTEMax MOJIEIM HHJEKCHPOBaHUS HE JOCTaTOYHO IIOJHO OIHKCBHIBAIOT JOKYMEHT. W3
YHHUBEPCAIBHOCTH HMHIEKCA BBITEKACT €r0 HH3Kash TOYHOCTh MPHU OTPAabOTKE KOHKPETHOTO
3ampoca. C)katue WHPOPMAIMOHHOTO COACPKHMOTO TOKYMEHTa B WHIEKC, KakhUM Obl
CJIIOKHBIM METOJOM OHO HE IPOBOJWIOCh, HEMHHYEMO NPHUBOIUT K IIOTEPE YACTU
uH(pOpMALIKK, YTO MPUHIHMITHAIEHO CHIKAET OOITHOCTh U TOYHOCTH MOUCKA 10 CPABHEHHUIO C
MIOMCKOM, OINHPAIOUIMMCS Ha HEMOCPEICTBEHHOE CpPAaBHEHUE IIOJIHOTO COJEPKMMOTIO
JOKyMEHTa C 3apocoM MoJib3oBarenst. OHAKO Ype3MEepHOE paclIupeHHe HHAEKCA TaK Ke He
MOKET OBITh MCIMOJIb30BAaHO, BBUJy OIPaHUYEHUI, HaKJIaJblBA€MbIX Ha pa3Mep HHAEKca.
[TosToMy, TpU COCTaBICHHM HHIEKCA JOJDKEH COOJIIOJAThCS pa3yMHBIH OamaHC MexITy
CJIO’)KHOCTBIO M TIOJIHOTOW HMHIEKCa M ero pasMepoM. HeoOXoamMo HCIONB30BaTh MOJIEINH,
HECyIIHe MaKCUMyM HH(POPMAIIHH, IMEIOIIIEe MAaKCUMAJIbHYO0 HH(POPMAITHOHHYIO EMKOCTb.

2. YOpOUIeHHOCTh NPOLEAYPbl BHIUUCICHUS CTENIEHU PEIEBAHTHOCTU JOKYMEHTA Ha
ocHOBe uHJeKca. ClI0XKHbIE MHTEJUIEKTyallbHbIE METO/bI IOKAa MaJlo MPUMEHUMBI BBUIY HX
MOBBIIICHHOW  BBIYUCIMUTENIBHOM  CIIOKHOCTH, HEJOCTAaTOYHOW  WH(GOPMAIMOHHOU
HACBIIIEHHOCTH 3arpoca I0JIb30BaTelsl M MHAeKkca. Jlake MOIHBbIE HWHTENJIEKTYalbHbIE
QITOPUTMBI HE CMOTYT IMOBBICUTH PEJIEBAHTHOCTh OTBETA HA JOCTATOYHO IPOCTHIE 3aIIPOCHI
II0JIB30BATEIS.

3. OtcyTcTBUE CPEACTB ISl MOJHOLEHHOIO DPAaCIIMpPEHHsl 3arpoca IOJb30BaTeNsd ¢
[ENbI0 MOBBIMICHHS MOJHOTH NMoucka wHpopmanuu. B maHHOM ciydae mojapazymeBaeTcs
UCHOJIb30BaHUE PA3IMUHOTO POJia clioBapei u 0a3 JaHHBIX, HO3BOJISIOLINX B aBTOMaTUYECKOM
WIM JUaJOTOBOM pPEXUME paCHIMpATh 3alpoC CXOAHBIMU [0 CMBICIY TEPMHHAMU,
MO3BOJIIFOITUMHU 3aXBaThIBATh PEJICBAHTHBIC JOKYMEHTHI J1ayKe MPU OTCYTCTBUU B HUX TEPMOB,
yKazaHHbIX B 3ampoce. [10100HbIe CXeMbl MPUMEHSIOTCS JIMIIb B HEOOJBIIOM KOJHYECTBE
CUCTEM U TOKa €lIe HE MOJTHOCThI0 0TPabOTaHbl BCE MEXaHU3MBbI. PazButue naHHOTO Mojaxoaa
OJHOM M3 MOIIIHBIX aJIbTEPHATUB PA3BUTHUS TEXHOJIOTHIA MOKUCKA HHPOPMAIIIH.

4. OTCyTCTBHE CpEACTB Ui YIOOHOTO YTOYHEHHWS pe3yibTaToB 3ampoca. B
cymecTBytommx TpaauuuoHHelx WIIC yka3aHue AOMONHUTENBHBIX MapaMeTpoB 3ampoca
CWJILHO YMEHBIIIAeT MOJHOTY MOUCKA, HET BO3MOXHOCTU TMOKOTO yIIpaBJIEHUs MapaMeTpaMu
3ampoca IS PEeTyJIMPOBAaHUS COOTHOUICHHUSI KPHUTEPHEB ITIOJHOTHI/TOYHOCTH TOWCKA. Poib
M0JIb30BaTENs B MOMCKE MH(OpMAIMK HETOCTAaTOYHA, 10JIb30BaTENb MPAKTUUYECKH BBIKIIOUYEH
U3 Ipouecca noucka. B Yka3zaHHOW apXHUTEKType MMEETCS OJHOCTOPOHHHN IOTOK JIAHHBIX
3arpoca 1ojb30BaTelb — MojcucTeMa o0pabOTKH 3ampoca U MoJACUCTEMA BbIJJauH pe3yJibTaTa
— IOJIB30BATENb.

CrnencTBrEM NEPEYNCICHHBIX HETOCTATKOB SIBJIsIETCS 00l1ee HU3KOe Ka4ecTBO MOKCKa,
npousBoauMoro kinaccudeckumu IIC B cilyyae CyliecTBOBaHUSI HEOJHO3HAYHOCTH B
ONMCAaHUU IpEeJAMETa MOUCKa, NPU HECOBMAJECHUM MOJeNiell 3HaHUN O MpeIMeTHOM obnactu
nospzoBatens U MIIC. OrcyTcTBHE NOJHOLIEHHOTO JUajiora C IOJIb30BaTeleM CUIBHO
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3aTpyIHSAET 3aa4y MOMCKAa U MPUBOAMT K IMOJYYEHHIO HEPENIeBAHTHBIX OTBETOB BCIIEJICTBHUE
COCTAaBJICHUs] HEKOPPEKTHOTO WM HEMOJHOTO 3aIpoca.

W3BecTHble HAa CETOAHSAUIHMN JI€Hb MOJEIH TPATUIMOHHOTO HH(POPMAITMOHHOTO
NOWCKAa TPHUHATO JEJIUTh HAa TPH BUAA: TEOPETHUKO-MHOXECTBEHHbIe (OyJieBcKas,
pacmmpeHHast OyJieBcKkas), airedpandeckue (BEKTOpHast, 0000IIeHHAs BEKTOPHAS, JIATEHTHO-
CEMaHTHUYECKasl, HelpoceTeBas) U BEPOSITHOCTHBIE.

Brionne crpaBenimBasi KpUTHKa OYyJIEBCKOW MOJIENH, 3aKIIOYACTCS B €€ )KECTKOCTH U
HETIPUTOJTHOCTU JJISi pamKupoBaHMA. BekropHas Monenb Oblla C YCIIEXOM peajln3oBaHa B
1968 rony Ixepapmom ContoHom B mouckoBoit cucreme SMART (Salton's Magical Auto-
matic Retriever of Text). [2] PamkupoBaHue B 3TOW MOJETN OCHOBaHO HAa €CTECTBEHHOM
cratuctuaeckoMm HabmoaeHuu. B 1977 rogy Robertson u Sparck-Jones (Po6eprcon u Crapk-
JxoyH3) 000CHOBAIM U PEATM30BAIIM BEPOATHOCTHYIO MOJIENb (MIpeAIoxKeHHY0 emie B 1960).
PeneBaHTHOCTH B 3TOM MOJENIM paccMaTpUBAETCs KaK BEPOSATHOCTb TOIO, YTO JaHHBIN
JIOKYMEHT MOJKET OKa3aThCsl MHTEpPECHBIM moJib3oBarento. [3] Ilpu aToM moapazymeBaercs
HAJIMYUE YK€ CYIIECTBYIOIIET0 TIEPBOHAYAIBHOTO HabOpa pelIeBaHTHBIX JOKYMEHTOB,
BHIODAHHBIX IIOJIb30BATENieM WM TIOJYYCHHBIX AaBTOMAaTHYECKM TMPH KaKOM-HHOYIb
YOPOILIEHHOM TPENOJIOKEHUH. BeposSTHOCTh 0Ka3aTbCs PEJNEBAHTHBIM Uil KaKOOTO
CIIEYIOUIETO JOKYMEHTa pacCUUTHIBAETCS HAa OCHOBAaHMM COOTHOILEHHMSI BCTPEYAEMOCTH
TEPMUHOB B PEJICBAHTHOM Ha0Ope U B OCTAJIbHOW, «HEPEJIEBAaHTHOID YacTH KOJUIEKIHH.
BepostHocTHRIE MoOjenH 0O0JagalOT HEKOTOPBIM TEOPETUYECKUM MPEUMYIIECTBOM, OHH
pacroJiaratoT JOKYMEHTHI B MOPsAAKE YObIBaHUS "BEPOSITHOCTH OKAa3aThCsl PEJIEBAHTHHIM', HA
NPAKTUKE OHU TaK U HE MOJIy4YHIIH OOJIBIIOTO pacpOCTpaHEHUS.

B mocnenHue TOABI KOJNMMYECTBO TEKCTOBOW HMH(pOpMAIMK B SJIEKTPOHHOM BHJIE
BO3pOCJIO HACTOJIbKO, YTO BO3HUKAET Yrpo3a €€ OOECLIEHMBAaHUS B CBA3M C TPYAHOCTIMHU
novcka TpeOyeMbIX CBEJIEHUM Cpelld MHOXECTBAa JAOCTYIHBIX TEKCTOB. B Hacrosimiee Bpems
Bce OoJbpliee pacmpOCTpaHEHHE TIOMY4YaloT TOJHOTEKCTOBBIC 0a3bl JMaHHBIX. KpyrHbIe
00pa3oBaTeNbHble LIEHTPHl OpPraHu3yloT B VHTepHETe 1 CTyJEHTOB U COTPYAHHUKOB Oa3bl
HaY4HBIX CTaTel, aBTopedepaToB, MHOTHE OpPTraHU3aLMU [IPEIOCTABIISIIOT IOCTYII K pecypcam
AJIEKTPOHHBIX OMOIMOTEK, OPTKOMUTETHI KOH(PEPEHIHI My OIMKYIOT THICSYU TOJIHBIX TEKCTOB
JTIOKJIaJI0B U T.II.

C Bo3pacranreM 00beMOB HAKOIDIEHHON MH()OPMAaILIM BO3HUKAET 33/1a4a CMBICJIOBOTO
MOMCKA U IKCIEPTHOTO CTATUCTUUECKOIO aHAJN3a JaHHBIX C LIEJIbI0 MPEJOCTaBUTh MOJb30Ba-
TEJII0 BO3MOXHOCTH IPABHIJIBHO OPUEHTHUPOBATHCA B Cpelie SJIEKTPOHHBIX (DOHIOB OOJBIIOTO
00beMa, a IKCIEPTY — BO3MOKHOCTD BBIAEIAThH MOJKIACCH TEKCTOB IO 33JJaHHON TEMaTHKE (B
JAITbHEUIIIEM — €CTECTBEHHO-TEMAaTHIECKUE TPYIITBI TEKCTOB).

B mHacrosimiee BpeMs B MHpE CYIIECTBYIOT M AaKTHBHO pa3BHBAIOTCS CUCTEMBI
CMBICJIOBOTO IIOMCKa B TOJHOTEKCTOBBIX 0a3ax JaHHBIX, KOTOpbIE MOAJEPHKUBAKOTCS
BeAYIIMMH (GUpMaMU — TPOM3BOJIUTEISIMH CepBEpOB 0a3 maHHBIX, Hampumep, Oracle,
Microsoft, IBM u ap. Takue cuctembl CTpOSITCS Ha OCHOBE MHOTOMEPHBIX XPaHWIMIL, U3
KOTOPBIX JaHHbIE U3BJEKAIOTCA U 00pabaThIBAIOTCA C MOMOILBIO aJrOPUTMOB JJISL 3apaHee
OTIPE/ICTICHHBIX CYOBEKT-OOBEKTHBIX OTHOIICHWH MEXIy HUMH. KpymHbIE TOHCKOBBIE
cepBepbl B Mutepuere (Hampumep, Yahoo, Yandex) moamepUBalOT alropUTMbI TOHCKA
TEKCTOB "CXO0XUX'" C JaHHBIM U pacyeTa pPeJIeBAaHTHOCTU HalI€HHBIX JOKYMEHTOB UCXOJHOMY
3anpocy. Crenuaa3upoBaHHble CUCTEMBI MOJHOTEKCTOBOIO aHaimu3a (Hampumep, B Poccun
sto  "Cnenmombit",  "TexkcTAHamuct")  NO3BOJSIIOT  NPOBOJUTH  ABTOMATHUYECKYIO
Kkiaccudukanuio u pedepupoBaHUE TEKCTOB.

B riob6anbHo# cetn — MHTEpHETE CTald NOCTYIHBI OTPOMHBIE MaCCHUBBI TEKCTOBOM
uapopmanun. [lo-BuauMomy, ckopo Bcsg HHGpOpMANWs, HAKOIUIGHHAs YeJOBEYECTBOM
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(TexcToBasg, Tpaduueckas Hu mp.) Oyaer ouudpoBaHa U CKIAAUPOBaHA Ha cepBepax
r700aNbHON CeTH. DTO 3HAYUT, YTO JMr00as WHPOpMAalMs B MPUHIUIE JOCTYIHA M MOXET
OBITH BbIBE/IEHA Ha 000 KOMIBIOTEP, MOJIKIIOUEHHBIN K CeTH. TOYHO TakKe KakK JOCTYIHA
Ur0JIKa B CTOTE CEHA, €€ OUEHb JIETKO B35Th, €CJIM 3HATH I'JI€ OHA JICHKHUT.

CymiecTByromuye TEXHOJIOTMM IOMCKa WHQOpPMAlMU B HMHTEPHETE HEAOCTAaTOYHO
3¢ EeKTHBHBI P MOUCKE B MaccuBax MH(popMaIu 00Jbmoro oosema. B pesynprate moucka
[0 3ampocy TOWUCKOBas CHCTeMa OOBIYHO BBIJAET OTPOMHOE KOJHMYECTBO CCBUIOK,
OOJBIIMHCTBO KOTOPBIX HE OTBEYAIOT 3ampocy, W SABISIIOTCS s Bac MH()OPMALMOHHBIM
MycopoM. Yem nambiie pasBuBaeTcss MHTepHET, uyeM OoJjbllle HAKalUIMBAaeTCI B HEM
uH(pOpMAaLIUK, TEM TPYIHEE HAMTH B HEM TO YTO HY>KHO.

Hakomnenune O60npIIMX MacCHBOB HMH(OpPMALMM B HHTEPHETE, JOKAJIBHBIX CETSX,
ABTOHOMHBIX KOMITBIOTEPAX, BBI3BAJIO OYpHBII POCT HOBOTO KJlacca MPOTPAMMHBIX CPEACTB —
nporpamm Moucka MHOOPMAaIUH B OJTHOTEKCTOBBIX 0a3ax JaHHBIX.

CymiecTByroIye TEXHOJOTHH MOMCKAa HEAOCTATOYHO 3((EKTHUBHBI, YTOOBI HAWTH B
OO0JIBIIIOM KOJIMYECTBE Pa3sHOPOAHON MHPOpPMAINH TTI00ANTFHON CETH, CBEICHUSI OTBEYAIOIINE
3ampocy. [loaTtomMy pa3BuBaeTcsi MpOIECC JABYXITAHOTO TOMCKA: MEPBbI — TeMaTHYECKUI
MOUCK ¥ OTOOP JTaHHBIX B MOJHOTEKCTOBOIO 0a3y AaHHBIX, BTOPO — MOUCK B IOJHOTEKCTOBOM
0a3e maHHBIX. MOXHO MPOTHO3UPOBATH POCT CIpOCca Ha Takue 0a3bl, OT HEOOJIBIINX
TemaTudeckux o0bemMoMm ¢ ommH CD, g0 OoblIiuX, 00BEMOM COTHU THrabalT M Jaxke
TepabaiiT, BMEIIAONIUX COIePKAHUE KPYTTHBIX OUOIMOTEK.

Ha priake ceifuac mpencTaBieHO MHOXKECTBO Pa3HOMIEPCTHBIX M Pa3HOKAIMOEPHBIX
nporpamm noucka. x QyHKIHOHATbHBIE BO3MOYKHOCTH HaXOATCS B AMAINla30HE OT MPOCTOTO
KOHTEKCTHOTO IOWCKAa JI0 WHTEPHETOBCKHX MOWCKOBBIX MAIIMH M CHCTEM IOWCKa JUIA
KPYNHBIX OnOIMoTek. J{nama3oH 1eH: OT OeCIUIaTHBIX MPOTPaMM IO CUCTEM CTOMMOCTBIO B
COTHH THICAY JI0JIAPOB.

B oCHOBHOM mporpaMMbl AENSTCS HAa TPH OCHOBHBIE KaTETOPHUHU: MPOTPAMMBI I
NOWCKAa B TMEPCOHAJIBHOW KOJIJICKIIMM JIOKYMEHTOB, MpPOTPaMMBI JJIi  CO3JAaHUS
KOPIIOPATUBHBIX XPAaHWIHII JOKYMEHTOB, IPOTPAMMBbI TIOMCKA HH(GOPMAINH B IPOU3BOJIBHBIX
TEKCTOBBIX MACCHBaX.

Ha ocHoBe aHanm3a XapaKTEPHUCTHK CYIIECTBYIOIINX IMOUCKOBBIX CUCTEM M JIUHAMUKH
UX Pa3BUTUS MOYKHO CJIeNaTh BBIBOJ, YTO JOMHHHPYIOIIEE MECTO Ha PBHIHKE IOCTETIEHHO
3aHUMAIOT TTOMCKOBBIE CHCTEMBI, MMEIOIHE MOIIHOE IOMCKOBOE SIpo, obecreunBaromniee
OYEeHb BBICOKYIO CKOPOCTh 00pa0OTKM HEOTPAHUYEHHBIX 10 Pa3Mepy TEKCTOBBIX MAaCCHBOB.

B nanHO# cTarbe OBLIM TEPEYHUCICHBI HEIOCTATKH CYIIECTBYIOIIMX MOUCKOBBIX
CHCTEM, JUIA WX YCTpaHEHHS TpeOyeTcsi NMPUMEHEHHE MOJeJeld TOWCKA, YYUTHIBAIOIINX
CMBICIIOBYIO COCTABIISTIONIYI0 TEKCTOBBIX JOKYMEHTOB, 3TO TPUBOJUT K HEOOXOAMMOCTH
NPUBJICYEHNUST METOJOB HCKYCCTBEHHOTO WHTEIUIEKTa W aHalm3a JOKYMEHTOB C
UCTIONIb30BaHUEeM ecTecTBeHHOTO si3bika (NLP — natural language processing).[4] K Haubonee
MOIIIHBIM METO/IaM U3 3TOTO KJIACCAa OTHOCST amnmapar HEYETKOH JIOTUKH (CEMaHTHIECKUE CETH
U HeueTkue rpadbl), UMEIoneld BO MHOTOM CXOJHYIO C €CTECTBEHHBIM SI3BIKOM CTPYKTYpY.
Kpome Toro, ncronbp30BaHUe ITHX TMOAXOJ0B TTO3BOJISIET €CTECTBEHHBIM 00pa30M YUYHTHIBATH
OKCHEPTHBIE 3HAHHWA O MPEIMETHONM 00JIaCTH TIOMCKA, BBIPAKEHHBIE B BHJE Pa3IMIHBIX
TE3aypyCOB U MO3BOJIIONIUX CYIIECTBEHHO TIOBBICUTH MOJHOTY W TOYHOCTH OUCKA. [5]

Pemenne 3amaum MOCTPOCHUS] MOJIENHM HMHTEJUIEKTYyalbHOTO TTOMCKA 3aKIJIFOYAETCs B
paspaboTke monenu npencrabienus 3Hanuid B UIIC, cocrosimelt M3 MOJENM HCXOIHOTO
JIOKYMEHTA, MOCTYNAIOIIEr0 Ha BXOJA M3 KOJUICKIMH JOKYMEHTOB, MOJEIN TPEICTABICHUS
takoro nokymenta B UIIC — mouckoBoro obpasza mokymenrta (ITOJ]), xpansimerocs B 6aze
JAHHBIX W HCIIOJIB3YEMOTO TPH IMOWCKEe WHPOPMAIMH BMECTO CaMOTr0 JOKYMEHTa, MOJIEIH
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MOKUCKOBOTO  3ampoca IOJIb30BaTeNsi, IO3BOJIAIOIIEI0 B YAOOHOM BHIE BBIPA3UTh
UH(POPMALMOHHYIO TOTPEOHOCTH NOJIB30BATEINSA, MOJIEIN 0a3bl 3HAHUH HKCIIEPTOB.

Kpome paspaboTku maTeMaTWdeckod MOJENM NPEACTABJICHUS 3HAHUM, TNpH
pa3pabotke wuHTEWeKTyanbHoi I[IC HEOOXOIMMO TMOJYYUTh AITOPUTMBI, CIIOCOOHBIE
TeHEePUPOBATHh HHPOPMAITMOHHBIE 0OBEKTHI, COOTBETCTBYIOIIHE Pa3pabOTAHHBIM MOIEIISIM.

CymiecTByroIye Ha CETOAHSALIHUAN JeHb METO/IbI MOMCKA HE OTBEYAIOT MOTPEOHOCTIM
PAJIOBBIX NOJIB30BATEINIEH, IOUCK HA TOYHOE COOTBETCTBUE HE MO3BOJIIET HAWTH CIIOBO, €CJIU B
JIOKYMEHTE OHO BCTpEYaeTcsi B APYrod rpammarhdyeckoid ¢opme, a TakkKe eclu ObLIn
JIOTIyIIEHbl OMIMOKM TpU BBoZe MH(opmanuu. OJHUM M3 METOJOB PEIICHHs 3TUX MpoOieM
SBIISICTCSI IPUMEHEHUE HEYETKOW JIOTMKH NpH roucke uHpopmanuu. TakuMm oOpasoM s
HAXOXJCHUS peNieBaHTHOH WH(opManuu HEOOXOAMMO HCIOJB30BaTh HH(POPMAIMOHHO-
IIOMCKOBBIE CUCTEMbI, UMEIOLIIE B OCHOBE AJITOPUTMbI HEUETKOI'O IIOMCKA.

[lon HEYETKUM MOUCKOM IOHMMAETCS BO3MOXKHOCTh HAWTH JOCTATOYHO OJIHM3KOE
NpUOIMKEHUE K 3ampoIIeHHOMY TepMuHy win ¢pase. OH ycTpaHsSeT A TOJIb30BaTeNs
HEOOXOIMMOCTb 3HATh MPABHJIHHOE HANMMCAHUE KAKIOTO TEPMHUHA, C KOTOPHIM OH paloTaerT.
VYxe HeT HeoOXOIUMOCTH MPOJMCTHIBATH COTHU CTPAHUI] TAOJIUI, 3aTIOJHEHHBIX KOPHSIMHU H
OCHOBAaMU KJIIOUEBEIX CJIOB, YTOOBI HAWTH OOBEKT ITOUCKA.

CymiecTByeT TEXHOJOTHS alalTUBHOTO pacno3HaBanus o0pa3oB APRP (Adaptive Pat-
tern Recognition Processing), koTopasi OTKpbIBa€T HOBOE M3MEpPEHHE B MOKUCKE MH(POPMAIIHH.
Jannast TexHoyorust paboTaeT He C KIIOYEBBIMH CJIOBaMH, a ¢ oOpasamu. [IBe-Tpu
omnOoYHbIe OYKBHI B CIIOBE WM (pa3e HE MOTYT CYLIECTBEHHO M3MEHHUTH 0a30BYI0 KapTHHY
TekcTa. TakuM 00pa3oM, aBTOMaTHYECKH CTAHOBUTCS JOIMYyCTUMOW OIIMOKA KaK BO BXOIHBIX
JaHHbIX, TaKk M B TepMmuHax 3ampoca. APRP Bcerma B cocTosHum HaiiTu Onmkaiiiiee
npuOIMKEHUE K TEPMUHAM U Ppa3am, 3aJJaHHbIM B KaueCcTBE OOBEKTOB IIOUCKA.

Hederknii momck o0coOEHHO T0JIe3eH B CHUTyalMsAX, KOTJa BBOJ JIaHHBIX
OCYILECTBIIIETCA C IOMOUIbIO ONTUYECKOTO PAaCHO3HaBaHUsl CUMBOJIOB, TaK KaK 3TOT MPOLECC
He sBasercs Ha 100 NpOLEHTOB TOYHBIM JakK€ IMPU OUYEHb BHICOKOM KayecTBE II€YATH.
Hanpumep, ecinu Ha gaHHOM CcTpaHMLE ¢ IOMOLIBIO ONTUYECKOTO pPAaclo3HaBaHUs 00pa3oB HE
yAaJloch a0COJIIOTHO MPaBWJILHO CUMTATh HU OJHOTO CJIOBA, MPAKTUYECKU HUKAKas CUCTEMa
YETKOT'0 TIOMCKA HE UMEET IAHCOB IOOUTHCS yCIexa MpH MOUCKE ITOW CTPAHHUIIBI.

I'ubxocte mMerononorun noucka APRP mo3Bossier yiaydmuTh mapameTpsl Ipolecca
MOMCKA JaHHBIX, II03BOJISIA IOJIb30BATENI0 CaMOMYy OIPENENATh CTENEeHb COBIAJCHUS
HalleHHOW WH(popManuu ¢ 3anpocoM. MoxHO copmyiupoBaTh 3(h(HEeKTHBHEIN 3ampoc 0e3
3HAHWS TPABUIIBHOTO HamucaHusi cioB wim (pa3. [lomyumB 3ampoc HalTH Kakoi-mmOO
JOKyMEHT, CHCTEMa TpoCcMaTpuBaeT oOpa3bl W COCTaBJSICT CIHUCOK  “‘OrpKaimmmx
NpUOIMKEHU” K TOMY, YTO OBUIO OIMCAaHO B 3alpoce. 3aTeM CHUCTeMa YIOpSI0UYMBACT
COJIEPKUMOE 3TOM 00JIaCTH MO CTENEHU BEPOSATHOCTH TOTO, YTO TOT WJIM MHOW HAaWJICHHBINA Ha
9TOM 3Tare JOKyMEHT ABJISETCS UCTUHHON LIeIbl0 Ioucka. MoKHO onpenenuTs “OmpKaiiyo
JeCATKY’, “ONKafIIyI0 COTHIO” U T.J. DTO MOTEHLUAIBHO CO3AET Cpeay MOKCKa, B KOTOPOM
M0JIb30BATENb MOKET MIPOU3BOAUTH IOUCK B UHTEPAKTUBHOM PEXHUME, YTOOBI HAUTH OTBET, HE
OTIPEJIENINB TOUHO, YTO K€ SIBJISIETCS OTBETOM.

TexHonorus nmoucka MHPOpPMAlIMK, OCHOBaHHAs HAa NMPUMEHEHMU HEUYETKOW JIOTHKH,
MO3BOJISIET PACIIMPATH 3ampoc OJM3KMMHU IO HANMCAHUIO CJIOBaMHM, COJEpIKallUMHCS B
KOJUIEKIIUU JTOKYMEHTOB, IO KOTOPHIM BeJeTcsl MouckK. OpUrMHaIbHBIA aJrOPUTM CIIOCOOEH
HallTu Bce JieKcUKoTrpaduuecku OJM3KUE CIIOBA, OTIMYAIOIIUEcs 3aMEHaMH, MPOIyCcKaMu U
BCTaBKaMH CUMBOJIOB.

Buj noucka, npu KOTOpOM NMPOUCXOJUT CPAaBHEHUE HE CJIOB 3alpoca U JOKYMEHTa, a
"OuToBbIX 00pazoB" 3ampoca M JAOKyMEHTa, T.e. IPOUCXOJUT CpaBHEHHE Habopa HyJel u
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€/IMHUILI, TPEJCTABISIIONIMX co00i OMTOBBINA 00pa3 3ampoca, ¢ HabopamH HyJel U eJUHUII,
NPEJCTAaBISIIONIMX CO00H OMTOBBIE 00pa3bl TOKYMEHTOB, MO OMPEAEICHHOMY OPUIMHAILHOMY
ITOPUTMY, IO3BOJIIONIEMY HAXOUTh HANOOJIee MOX0KHUE COYETAHUS.

B pesynprare nonbszoBarens UIIC MokeT HalWTH TOKYMEHTBI, COJAEpIKallUe ClIoBa C
OIIMOKaMU B HallUCAHUU, C HEIIPaBWIbHBIMU TPAHCIUTEPALMSAMU U T. 1.

Hcnonp3oBanue "HewyeTkoro" mOHWCKAa IO HAaUMEHOBAaHUSIM TOBApHBIX 3HAKOB
M03BOJISIET HAWTHU 3HAKH, ""TIOX0KKE" Ha UCKOMBIN WU MOYTH SKBUBAJICHTHBIC 110 3BYYaHHUIO.

[Mapamerp "KoauuecTBO CIIOB IpU HEUETKOM IIOUCKE" pEryJUpyeT CTEIEHb
coBmajicHUs1 "OMTOBBIX 00pa30B" 3ampoca M JOKyMEHTa. YBEJIWYCHHE aHHOTO TMapaMerpa
NPUBOANT K HAXOXACHUIO OOJBIIEr0 KOJMYECTBA BApUAHTOB, MEHEE COBMAJAIOMIUX C
HCKOMBIM.

PaccMoTpeHrne OCHOBHBIX MoOJenel IIOHWCKA, HCHOJb3YEMBIX B CYIIECTBYIOIIUX
MOJIHOTEKCTOBBIX ITOMCKOBBIX CHCTEMAaX, BBIIBUJIO MX HEJOCTATKH, K KOTOPBIM OTHOCSITCS
UTHOPUPOBAHHE CEMAHTUYECKOTO COJAEP)KaHUS JOKYMEHTOB, ciabas BBIPA3UTEIHHOCTh
3ampoca, HHU3Kas IOJIHOTa M TOYHOCTh ITIOMCKAa, OCOOCHHO TPU HECOBMAJCHHU MOJeNeit
3HaHui noae3oBarens u UIIC.

BebisiBIIeHHBIE HEAOCTATKH MO3BOJIIIOT C/ENaTh BBIBOJ O HEOOXOAMMOCTH pa3pabOTKH
UIIC, opueHTUpOBAaHHON HAa WHTEUIEKTYalbHbIl TOUCK C TPHUBJICYEHHEM aJTOPUTMOB
MCKYCCTBEHHOTO MHTEJUIEKTA M arrapara HeYeTKOW JIOTUKH, KaK HanOoJiee TOIXOAIIHNX I
peleHnst 3aa4d MHTEIUIEKTYalbHOTO MOHMCKa MH()OPMAlUH B KOJUICKIMAX JOKYMEHTOB Ha
€CTECTBEHHOM SI3bIKE.
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MIT Press, Cambridge, MA, 1999. ISBN 0262-02266-4. 5. Auapuenko E.B. Konnemuun
IIOUCKa aI[eKBaTHOﬁ I/IH(i)OpMaIlI/II/I B TIIOJJHOTCKCTOBBIX 6a3ax JaHHBIX. HepCHCKTI/IBHI)IG
MH(POpPMalLlMOHHBIE TEXHOJIOTMH W HHTEJUIEKTyalbHble cucTeMbl. Taranpor. M3parenbcTBo
TPTY, Ne 3 2003.

NH®OPMALIUNOHHASA ITOAJAEPXKKA )KU3HEHHOI'O UKJIA
IMHUIEBOI'O OBOPYJIOBAHMUSA HA OTAIIE DKCIUVIYATAIIUU

MouceeB A.B. (kagheopa I1I1, Tyal'V, e. Tyna, Poccus)

OnHO U3 HampaBJIeHUH paboOT MO0 BHEIPEHUIO HH(POPMAIIMOHHON MOIIEPIKKU U3IEIUI
Ha Bcex dtanax >ku3HeHHoro nukia (OKI[) coctouT B co3manuu cpencTB JOTUCTHUECKOM MOJ-
JIeP>KKH TIOCTIIPOU3BOACTBEHHBIX cTaiauil. Hanbosee TpynoemMkol 3amadeil 3Toro Hampasiie-
HUSL SIBIISIETCSl pa3pab0TKa MHTEPAKTUBHBIX JIEKTPOHHBIX TEXHHUYECKHUX PYKOBOJCTB IO IKC-
IUTyaTalluu U peMOHTY u3zenuil. PazpabareiBaemasi B HacTosiIee BpeMsl IporpaMMHasi CUCTe-
ma TGB tpebyer ayis Kaxqoro Buia M3JENUN €JUHOIO MOJX0Ja K (hopManu3alvy JTaHHBIX
COCTOSIHUS M3J1€IUs1, B TOM YHCJIE U HA HTAIE dKCIUTY ATAIUH.

Taxum 006pa3oM, aHaIM3 MPOLIECCOB JIOTUCTUUECKON MOAAEPKKU HA MOCTIPOU3BOJICT-
BEHHBIX CTaJUSAX JKU3HEHHOTO IMKJIA MUIIEBOr0 00OpYIOBaHMSA U MOCTPOCHHUE MHTEPAKTHB-
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HBIX JIEKTPOHHBIX PYKOBOJCTBAX IO 3KCIUTyaTalliM UM PEMOHTY SIBISETCA aKTyaJbHOM 3aja-
qen.

Hcxons w3 DIKOHOMHYECKHX COOOpaKeHHMH, B HACTOSIIEE BpeMs HauOosee
npuemiieMbIM BuZoM oOcyskuBanusi MAIIII siBisieTcs npenynpeauTenbHbli, IO COCTOSHUIO.
Ho nns ero mpakTudeckoil peanu3andu HEOOXOAMMO 00eCeuyuTh WHPOPMAIMOHHYIO
HOJCPKKY, OCHOBOM KOTOPOHM MOJDKHA SIBUThCS  (popmanm3anuy mapaMmeTrpoB TpexX €ro
ATaNoB: PETPOCHEKIMH, JUATHOCTUKH U IPOTHO3a.

CojaepxaHueM MEpPBOIO JTama SBJAETCS IPUMEHUTENbHO K peEIlaeMoi 3aaaue
CONOCTAaBJICHUE AlPUOPHO BBIYUCIEHHBIX IIPU IPOEKTHUPOBAHMU IAPAMETPOB COCTOSHUSA
o0opynoBaHus (MapamMeTPOB HANIEKHOCTH, PEKMMA IKCIUTyaTallUd U JIp.) U PUKCUPYEMBIX B
NpEIUIECTBYIOINI MEPUO]] NTAPaMETPOB, 0O0BEMOB BBINOJIHEHHBIX PAa0dOT U T.A. C LEIbI0 HX
CONOCTAaBJIECHUS C TapaMeTpaMHM COCTOSIHMS B pacCMaTpUBAaEMBbIil OTPE30K BpPEMEHM.
Pe3ynbrarhl cpaBHEHMsI IO3BOJISIOT IOCTPOUTH IIaH IMATHOCTUYECKUX MEPOTIPUATHH.

Haubonbmas 3¢ }ekTHBHOCTS THMArHOCTUYECKOTO HccienoBaHus cocrosHus MAITIIT
OyJeTr JOCTUrHyTa, €CIM JHArHOCTHYECKHE MapaMeTpbl MPHOOPETAI0T TPU XapaKTEPHBIX
KOJIMYECTBEHHBIX XapaKTEPUCTUKU:

a) HayajgbHOE 3HayeHue S COOTBETCTBYIOIIEE BEJIMYMHE JAUATHOCTHYECKOTO

H
IpU3HAKa B HOBBIX, TCEXHHWYCCKHU HUCIIPABHBIX 00BEKTaX H OTBCYAIOIICC Tpe6OBaHI/ISIM
HOpMaTHBHO-TeXHHHCCKOﬁ AOKYMCHTAIWUU IIPH NIPABUJIbHOM HU3TOTOBJICHUN Y MOHTAXCE,

0) ommyckaeMoe 3Ha4Y€HUE HOpMaTuBa S, ;

B) IIPEJEIbHOE 3HAYEHHWE HOPMaTHBa S,, NP KOTOPOM IPOHMCXOIHMT OTKa3 IO

napamerpy.

Hanuune wucneHnblx 3HadeHui S, ,S,,S, MO3BONAET OCYHIECTBUTH IMOCTAHOBKY
JIMarHo3a He TOJIbKO Ha OCHOBAaHUM BEJIMYMH N1aPAaMETPOB Ha MOMEHT UX OINpPEAENICHHs, HO U C
Y4ETOM MX MU3MEHEHHs BO BPEMEHH, KaK IOCPEJCTBOM JAETEPMUHUCTUUECKOTO ONMCAHUS, TaK
M CTOXACTHYECKOTO (C y4eTOM KHHETHKHA HH(POPMATUBHBIX MTAPAMETPOB).

JUie  peamm3anmu  1polnecca  aBTOMATH3MPOBAaHHOTO ydyera cocrosiHua MAIII
pa3paboraHa cuctema (GOpMaIM3aldKd B BHJE COBOKYMHOCTH TaOJMYHBIX JaHHBIX IO
KaXIIOMY JIEMEHTY CHUCTeMBl. Bo Bcex BHIaxX TaOJHIl MCTOJNB3YIOTCS JIaHHBIE YHCIIOBOTO,
CHUMBOJIBHOTO, JIOTUYECKOT'0 THIA, & TAKXKE MOJIEIH KOPPEKTUPOBKHU MTAPAMETPOB COCTOSIHUS U
MPOTHO3HBIX.

Bce napamerpsl, onpeaensomuye coCTOsIHUE MalIMHbI, pa3/IeJIeHbl HA TP FPYIIIbI:

a) (YHKIIMOHAIbHbBIE BBIXOIHBIE MTApaMETPhI (PAacXo/] AIEKTPOIHEPTHUU U Napa, yTeUKU
napa v npojayKTa i anmnapaTtoB, TOYHOCTb MO3ULMOHUPOBAHUS JIs1 aBTOMATOB U T.11.);

0) CTPYKTypHBIE MapaMeTphl, XapaKTEPU3YIOIIHUE MOBPEXKICHUE (CTETIEHh KOPPO3UH,
OCTaTOYHBIE Ie(hopMaIiy, BETMYNHA U3HOCA B CONPSIKEHUH, CTENIEHb CTAPEHUS U T.1I.);

B) COITyTCTBYIOIINE (KOCBEHHBIE) MapaMeTphl (IIyM, pacXxoJ] ¥ YUCTOTa Macia U Ip.).

C TOYKM 3pEHUs OIIEHKH COCTOSTHUSI BCe 0OBEKTHI KJIACCH(UITMPOBAHBI KaK MPOCTHIE U
cinoxHble. K CI0XKHBIM OTHECEHBI TEXHUYECKHE OOBEKTHI, COCTOSHHE KOTOPBIX HE MOXKET
XapaKTepU30BaThCS OJTHUM JIMarHOCTUYECKUM IapaMeTpoM.

[locTanoBka pAuMarHo3a OCYIIECTBIISIETCS HE TOJBKO HAa OCHOBAaHUM BEJIMYUH
apaMeTpoB Ha MOMEHT MX OIpEAENeHHs, HO M C YYETOM UX U3MEHEHHs BO BPEMEHHM, Kak
MOCPEJCTBOM JIETEPMUHHUCTHUECKOTO OMMCAHMS, TaK U CTOXAaCTHYECKOTO (C Y4ETOM KUHETUKH
MH(POPMATUBHBIX MTAPAMETPOB).

Bo MHorux ciywasx npumenenus cpenctB HK wu JI He ygaercs TOYHO OUEHUTH
SKOHOMHYECKUH D(PQEKT, TMOITy4YEHHbII MNpU OIKCIUTyaTallMd MPOKOHTPOJIMPOBAHHOMN
NPOAYKLUMH, OCOOEHHO KOTJa KOHTPOJIb HampaBlieH Ha oOecreyeHue HeoO0XoaIuMoi
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0€301MacHOCTH, HaJIS)KHOCTHU U JIOJITOBEYHOCTH pabOTHI CIOKHBIX MAIIMH U arperatoB. B aTux
CllydasiX KpUTEpUU IPUEMKH MAaT€pUaJIOB U U3JI€IUN HEMIOCPEICTBEHHO CBSI3aHBI C KEIAEMBIM
YPOBHEM KadecTBa, KOTOPbIi, B CBOIO OYEPE]b, 3aBUCUT OT TOTO, HACKOJIbKO Ba)KHYIO POJIb
UTPACT JaHHbIM KOMIIOHEHT WJIM y3€l B U3JEIUU. B 3aBUCUMOCTH OT CBSI3M MEXIY ITHUMHU
(baxTOpamMu MOTYT OBITh YCTAaHOBJICHBI CIIETyIOIIHE YPOBHH KaueCTBa!

* NIEpBbIA - [ KPUTHUYECKUX KOMIIOHEHTOB, T.€. Ul TaKUX KOHCTPYKTHBHBIX
AJIEMEHTOB, OTKa3 KOTOPBIX HPHUBOAUT K OTKa3y BCEH CHUCTEMBl WIM JaXe K aBapuu
(manpumep, MapoOBOM KOTEJN MIJIM CHCTEMA BOJAOCHA0KEHHS);

* BTOPOM - JJI1 HEKPUTHUECKUX KOMIIOHEHTOB, T.€. /Uil KOHCTPYKTHBHBIX 3JIEMEHTOB,
OTKa3 KOTOPBIX HE NMPUBOJIUT K aBapUH, HO MOXKET HAPYIIUTh HOPMAJbHYIO paOOTy CHCTEMBI
Wi 00beKTa. Takue KOMIIOHEHTHI TpeOyIOT IUIAHOBBIX OCMOTpa M pEMOHTa (Hampumep,
OTCaJI0YHbIE MAIIUHBI, (HaCOBOYHBIE arperarsl U JIp);

* TpPETUH - AJI1 HEOTBETCTBEHHBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB (WM 3JIEMEHTOB
TEXHOJIOTHUH), OTKa3 KOTOPBIX MOJKET NPHUBECTH K HEKOTOPBIM HEynoOCTBaM (Hampumep,
OCBETHUTEINBHBIE PUOOPHI, PEIYPEIUTETbHbIC HAAMUCH YCTAHOBOK U T.11.).

B umxeHepHOM acnekTe peanmu3alys —I[E€PBOTO 3Tala PErJIaMEHTUPYETCS IyTeM
aHaIM3a OTKAa30B DIJIEMEHTOB, BBIOOpE ¥ OOOCHOBAaHMM TIO pe3yJibTaTaM aHalIHu3a
JMarHOCTUYECKUX MapaMeTPOB, ONPENEICHNE XapaKTEPUCTUK H3MEHEHUs ITHX NapamMeTpoB
U uxX pa3dpoca, ¥ Ha ITOH OCHOBE YCTAaHOBJCHHE MapaMETPOB JAMHAMHYECKOW MOJEIN
COCTOSIHHSL DJIEMEHTOB C YYE€TOM CBSI3M CTPYKTYpHBIX M JMAarHOCTUYECKUX IapaMeTpoB.
OyHIAMEHTOM  JWHAMUYECKOW  MOJEIM  SBISETCS  NpPEABApUTENFHO  HaOpaHHBIN
CTaTUCTHYECKUI MaTepuUal.

s ucrosib30BaHMS B JAMAarHOCTMYECKOM IIPOLIECCE CTAaTUCTUYECKOro Marepuana
npeJiaraeTcst co3aarh JOCTyIHbIM BceM yuacTHUKaM JKIL[ OaHK 1aHHBIX, B KOTOPOM I KaX-
JIOTO THIA W3JENUSI OTBOIUTCS (OPMYJISIp; OCHOBHBIM COJIepKaHUuEeM (OpMyJsipa sSBIISIETCS
MIOJIHBIA TIEpEYEHb 3JIEMEHTOB, CPOKU UX YCTAaHOBKH, (POpMaIn30BaHHbIC MapaMeTpPbl HaYallb-
HOTO COCTOSIHWSI, HOPMATHBHbBIE CPOKH 3aMEHBI MJIM PEMOHTAa W pacueTHbHIN ((aKTUUecKuil)
pecypc. Ilo 3HaueHHsAM HavaJbHBIX MAPaMETPOB U PACUETHBIM 3HAUEHUSIM pecypca Ha3Haya-
IOTCSl ONTHMAJIbHBIE CPOKH W PETJIAMEHT TEXHHYECKHX OOCIY>KMBaHHWA M peMOHTOB. OIHO-
BPEMEHHO C BBEJICHUEM H3JEHs B DKCIUTyaTallMIO0 BKIIOYAETCSl BUPTyaslbHas MOJENb, MPO-
THO3MpPYIOLIasl OBEJEHUE M3JIeMs B IJIAHOBOM peXHUME dKcIutyaTaiuu. [IpuzHaku usmene-
HUS PEKHMMa SKCIUTyaTallMy BBOJSTCS B BUPTYaJIbHYIO MOJIENb ¢ ONTUMAJIbHON MEPHOJUIHOC-
Thi0. [Ipu 3amMeHe aremMeHTa B mpolecce o0CiTyKUBaHHs, 00CIeI0BaHMs, OCBHETEIbCTBOBA-
HUSI UM PEMOHTA aBTOMATHYECKU IPOBOAMTCS YTOYHEHUE BEPOSATHOCTHBIX IApaMETPOB IKC-
IUTyaTalyy, B TOM YHCIIE pecypca dJIEMEHTa.

Jis coznanust 6aHKa JNAHHBIX HCIOJB3YIOTCS CTaHIAPTHBIE AJTOPUTMBI, MOCIEIYyIO-
masi KOPPEKTUPOBKA MPOBOAUTCS Ha OCHOBaHMU (hopmyrbl baiieca. 3akoHBI pacnpeseneHus
CilydaiiHbIX BelnW4uH B (hopmyiie balieca mpeacraBisioTcst B 000 GopMe (TUCKpeTHOe, He-
NPEPHIBHOE PACHpPEEIICHUE WIN UX KOMOMHAIMH).

Tpetuit stanm  pa3paboOTKM NpeayCcMaTpUBAeT IPOBEIEHUE HEMNOCPEICTBEHHO
JMAarHOCTUYECKOIO MPOTHO3a U OIIPEAEIIEHUE OCTaTOYHOIO pecypcea.

[Tpu mo6om metone HK, kak oTMeuanoch BhIIIE, CYXKIECHIE O BEIMUUHE M OTIACHOCTH
nedexra NpOBOAUTCS Ha OCHOBAHMHM MX KOCBEHHBIX MPHU3HAKOB (XapaKTEpUCTHK). XapakTe-
PHUCTHKH, U3MEPSIEMBIE NP BbISIBICHUU J€(PEKTa TaHHBIM METOJJOM U B COBOKYITHOCTH T03BO-
JSIIOLIUE C OMNPENEICHHOM I0CTOBEPHOCTHIO OLEHUTh 00pa3 1e(eKTOB U HIECHTU(PUIMPOBATD
UX IO TUIIAM U BUJIaM B COOTBETCTBUU C 33JJaHHBIMU I'PAaHUYHBIMHU 3HAYEHUSIMHU STUX Xapak-
TEPUCTUK, 00pa3yIoT U3MepsieMble XapaKTepUCTUKH JAePeKToB. B KoMIiekce XapakTepucTUK
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BBIJICJISIETCS TJIaBHAs, 110 3HA4CHUIO KOTOopou npu aanHoM Meroae HK u /[ npunumaercs pe-
ieHre 00 OTCYTCTBUU MITH O BOBMOXHOM OOHapy KeHHH J1e(eKTa.
Jlerpananus riaBHOM XapaKTEpUCTUKHU onpeenseTcs mno Gopmyse

vV =U1(t)_Ul

t Za

rae Uj(f)—u3MepeHHass B MOMEHT JUarHOCTUPOBAHMs XapaKTepucTHKa, U, —HauajabHOE

3HAQYCHHE  XapaKTEPUCTHKU, { — MEXXKOHTPOJIbHAsE ~ HapaboTKa, o —KOA(PPHUIUCHT
4yBCTBUTEJILHOCTH, ONPEAEIAEMbIN 110 U3MEHEHUIO PEXUMA, KAY€CTBY 3aMEHEHHBIX JcTalIeH
u T.. Jlerpanamys TiaaBHOHM (TJIaBHBIX) XapaKTEPUCTUKU OTCIICKHUBACTCS B TpauyecKon
dopmMe, 4TO SIBISIETCSI HECOMHEHHBIM y100CTBOM Tipu mosib3oBanuu U TP. Jlns mapamerpoB
COCTOSIHUS, ONpENESIEMBbIX PEXKUMOM OKCIUIyaTalliy, YCTAHABJIMBACTCS CBSA3b MEXKIY
M3MEHEHHEM IIAPAMETPOB PEKUMa U CTENIEHBIO JAeTpafalii IMarHOCTUYECKOTO IIPU3HAKA.

s aneMeHToB u3aenus, He UMEIOIUX 110 TOM WJIM MHOM NPUYHMHE MAaTeMaTHYECKOU
MOJIEJH, TTO3BOJIAIONIEH (POPMaIM30BaTh MPU3HAKK HA OCHOBAaHMM aHAIUTHYECKUX PACUETOB,
IpeaycMaTpuBaeTcss 000CHOBAHUE MPU3HAKOB IO pe3ysbTaTaM HaOMIOJCHUI 3a aHaJoraMu
WIH NIPEIIECTBEHHUKAMY C BHECEHUEM IIONPABOK HA TEXHOJIOTHIO M3TOTOBIICHUS, MaTEpHUAII
U T.1. (HavaJbHbIE IPU3HAKN).

Jlid 351eMEeHTOB M31enus, OTKa3 KOTOPBIX MMEET COLMANbHBIC MOCIEACTBHUS B Cpele
DKCIUTyaTalluy, NEPUOAUYECKH IPOBOIUTCS ONPEIEICHUE OCTATOYHOrO pecypcea. st 3Toro
Ha OCHOBAHMHU INOKa3aBIleil HaHOOJBUIYIO TOCTOBEPHOCTh FMIIOTE3bl HAKOIUIEHUS MOBPEX/Ie-
HHUI CO3JaeTcs OTACNBbHBIN 00K MH)OPMAMOHHON MOAIEP>KKH, BKIIIOYAIOIIAN B TOM YHCIIE,
MEXaHU3M yueTa HaKOIUICHHbBIX MOBPEXACHUHN (JUIMHY TPEIIMH B HECYIIHMX KOHCTPYKLUSAX U
MHTEHCUBHOCTh MX POCTA, OCTATOYHBIX JeQOpMalUii MPH TEIUIOCMEHAX WM TeperpysKax,
M3HOC, KOPPO3UOHHBIE MOBPEXKIEHHS U T.1I1.).

Co3znanue Gopmyssipa MO3BOJIUT B MPOIECCE IKCIUTyaTallMu B JIF000I 0Tpe30K Bpeme-
HU OLICHUTb COCTOSIHME W3JIEIMsl, PETPOCIEKTUBY COCTOSIHHS BCEX JIEMEHTOB, IIPOBECTHU JKO-
HOMUWYECKHAN aHaJM3, HA3HAYUTh CPOK OYEPEAHOTO0 OCBUAETEIBLCTBOBAHMS, IPOBECTH MpENY-
IIPEAUTENILHYI0 3aMEHY JJIEMEHTOB, OCTAaTOYHBIM PECYPC KOTOPBIX OKa3bIBAECTCS MEHEE MEX-
KOHTPOJIBHOTO CPOKa.

YIIPABJIIHHA TOYHICTIO OBPOBJIEHHSA PI3AHHAM
3A AITIOCTEPIOPHOIO IHOOPMAIIE€IO

IMetpakos FO.B, Aptiox O.B. (kagpeopa TM, MMI, HTYY ,,KIIl”’, m. Kuis, Yxpaina)

[lix ynpaBniHHAM, y 3aralbHOMY CEHCl, pO3YMIIOTh BIUIUB Ha CUCTEMY 3 METOIO 3MIHU
il crany B Oa)XxaHOMY HampsIMKy. YTPaBJiHHS y Cy4aCHOMY CBITI CTa€ BCe OUIbII Ba)KKOIO
cnpasoro. Di3uyH1I npouecu, 10 MalOTh Miclle y TEXHILI, K MPaBUJIO € KEPOBAaHUMH, TOOTO
MOXKYTh OyTH peaji30BaHl pI3HUMH CIOCOOAMM B 3aJIEKHOCTI BiJl BIUIMBY Ha cuctemy. [[ns
e(hEeKTUBHOTO YTPABIIHHA HEOOX1IHO, SIK MIHIMYM, 3HAWTH BIJIMB, 110 HAWOLIBII CUIILHO JTi€
Ha MeTy ynpaBiiHHS. OCKUTbKY YIPABIIHHSA 3[[IHCHIOETHCS Yepe3 CUCTEMY, il (i3MUH1 BIACTH-
BOCTI 1 yMOBHU (DYHKIIIOHYBaHHS, 1110 XapaKTEPHU3YIOThCS PI3HUMU 30ypIOIOUYMMH BILIMBaMHU,
OyIb-sIKe yIpaBJiHHA TIOBUHHO Nepen0adaTy TaKUi JIAHLIOT IPOXO/KEHHSI CUTHAITY 1 KOMIIEe-
HCYBaTH 1110 30ypeHb. MOXHa BU3HAUYUTU TPU OCHOBHI METOAM YIIPaBIIHHSI: 32 alpiopHOIO,
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MOTOYHOI a00 anoctepiopHO iHpopmaiiero. TakuM YHMHOM 3a7a4a YIpaBIiHHSI MOXe OyTH
chopMyITbOBaHA HACTYITHUM YHHOM: BIUIMBAIOYM Ha 00 €KT, 1m0 yrpasiseTses (OY), curHa-
JOM u(t) 3 ypaxyBaHHAM BiacTuBocTeid OV 1 30ypeHb p(?) NpUBECTH BUXIAHY KOOPAHUHATY
Y(t), 110 KOHTPOIIOETHCS, 10 METH YTIPABIIIHHS.

| pw

u(t) ()
—» oy —>

Puc.1. O6 ek, 1m0 ynpaBisieTbes

OCKUIbKH METOIO JAOCHTIPKEHb € BCTAHOBJICHHS BIUTUBY YIIPABIIiHHS HAa TOYHICTH 00poO-
OJICHHS, JOCTaTHHO BUKOPUCTOBYBATH MO/ICITb, IO BPAXOBYE JIBI KOMIIOHEHTH IOXHOKH - CH-
CTEMAaTHUYHY i BUTIAJIKOBY.

BupimmMo mocTaBiieHy 3amady METOJIOM YIPAaBIiHHS TOYHICTIO 32 aroCTEPIOPHOIO
iHpopmMmartiero. Lleit meTon nmependayae BUKOPUCTAHHS PE3yJIbTATIB BUMIPIOBAHHS BiKe 00po0-
JICHOT JeTai JUIsl yIPaBIIiHHAS TMPOIECOM 00pOOJICHHSI HACTYTTHOT IeTali, TOOTO BUKOHYETHCS 3
NIeBHUM 3aMi3HEHHSIM Ha OJJUH UK (puUcC.2).

be® It it bbb b

| &

Puc.2. Cxema ympaBiiHHS 32 alloCTePIOPHOIO IHPOPMAIIIEIO

Ha ctpykrypHiii cxemi 3a puc.2 npuiHATI Taki mo3HadeHHs: h, — 3amana rmuOuHa pi-
3aHHS; h;) — CKOpeKTOBaHe 3HAU€HHs 3aaHol INTMOMHU pi3anHA; hy — pakTHyHa riMbuHa pi-
3aHHS; Oh — BUMAJKOBE BIIXWICHHS PO3MIpy 3arOTOBKH Bil HOMiHAJY; 0 — NpyXHa Aeopma-
i eKBIBAJICHTHOT MPY>KHOI cucTeMU; Wene — TepenaTHa (DyHKIIiSI €KBIBaJIEHTHOI MPYKHOT
CHCTEMU;

Wip - nepenaTHa QyHKISI TpoIiecy pi3aHHs. 3ami3HEHHs BiOOpakaeThCs Mepenart-
HOIO (hyHKIi€0 be ™, ne b — KoedilieHT KOPEKIIil, T — Yac MUKy 0OpOOJICHHS | BUMipIOBAHHS
oaHiei geradni, s — oneparop Jlammaca.

Taxuil MeTo]] ynpaBiHHS MOe€ 3A1MCHIOBATUCH SIK Y PEKUMI «PYyUHOI0» yIPABIIHHSA,
TakK 1 B aBTOMaTHYHOMY pexkuMi. OcTaHHe nependadyae CTBOPEHHsSI KOMIUIEKCY, KM aBTOMa-
TUYHO BUMIpIO€ 00poOJeHy neTtaib 1 nepenae iHpopmaiiito Ha Bepctat 3 UIIY mnisa Binmosia-
HO1 KOPEKIIii Mo3uIlii IHCTPYMEHTa Ha BEIMYMHY OYiKyBaHOI MOXUOKH 0OpOOJICHHSI HACTYITHO1
JeTan.

3aeKHICTh, BUKOPHUCTAHA JJIs1 KOPEKIIIi 3T1THO 3 METOI0M aBTOHAJIAr0JXKyBaHHsA [2],

h, (x) =bh*,  (x), (1)

ne h,(x)— HajmaropKyBabHa (PYHKIIIS B n-My MUK, b — KoeDIIIEHT HaJIaroKyBaHHs; i ™%,
1(x)— (pyHKIIIS BIIXWICHHS KOHTYPY JeTai, 00po0OJIeHO1 B 71-1 TIHKJIL.
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l'onoBHMM 3aBIaHHSAM € BU3HAUYCHHS ONTHUMAILHOTO 3HAUYCHHS KOSQIIIEHTY KOPEKITii.
n—1
* — %k
h*, () =h, (1) —=bx Y h*, (x)
Jj=1
% —
h*, (x) = hy(x).
Bukonyrouu iMiTamiiHe MOJIETIOBAHHS JJISi OJTHOTO ¥ TOTO X HAaOOpy 3HA4YEHB /,(X) ,

IpY OJHOMY 1 TOMY K 3HAUYEHHI KOOPAHMHATH X, 10 33A€ThCS , ajie Ui Pi3HUX b, 00UHCITIO-
FOTB JJI5 KOKHOTO 3HAYCHHS b Cepe/IHe BIIXMICHHS po3MipiB A * iaucmepcito oj”*

el S,
N_Nk k=N,

cire S -],

k=N,

2)

)

OnTrManbHe 3HA4YCHHST KoeilieHTa b 3HAXOMATh 332 EKCTPEMYMOM 3alie)KHOCTEH (3).
Jlis ipoBeeHHS IMITAIIMHUX €KCIEepUMEHTIB Oyia po3po0sieHa NpHKIAJHA Tporpama, iH-
Tepdeiic sKo1 y cTaHi MOJIEIIOBAHHS KOPEKIIii po3Mipy Ha TOCTIHHY BEJIMYUHY TpEICTaBIe-

HUM Ha puc.3.
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Puc.3. TonoBHU# iHTEp(dENC MPHUKITATHOT IPOTPAMHU

CyTHICTh METOTy MPOLTIOCTPOBAHO IrpadikoM y BikHI peecTpamiitHoro npunaay. [licms
BUMIpIOBAaHb y BIATOBIAHOCTI 10 METOy YIIPaBJIHHS INIMOWHA pi3aHHs pu 0OpoOIeHH] Ipy-
roi gerani Oysia aBTOMaTHYHO CKOperoBaHa — JiHisA. Taki Kopekii BitOyBarOThCsS aBTOMAaTHY-
HO TiCIIsE 00POOJIEHHST KOXKHOT IeTali.

3anponoHOBaHO OIIHIOBATH TIOCTA0JICHHS JTii BUIIAIKOBOI CKIIAI0BOI 32 KoediieHTOM
YTOUHEHHs onepatiii (4), a KOMIIEHCAIII0 JeTepMIHOBAHOI CKJIaJI0BO1 3a LIEHTpaMH IpyIlyBaH-
HS MAaKCHMaJbHOTO 1 MIHIMQJILHOTO po3MipiB AeTail. YuMm Ouibiie KoedilieHT yTOUHEHHS —
THM BUIIIE TOYHICTH 00pOOIIEHHS, a 301r HEHTPIB ITPyIyBaHHI MaKCUMaJIbHOTO 1 MIHIMAJIbHOTO
PpO3MIpIB JIeTall XapakTepu3ye KOMIIEHCAIIO JEeTePMIHOBAHO1 CKJIaI0BO1.

ky = S3a2 /S()em > (4)

1€ Ssuz, Soem — EMITIPUYHA JUCTIEPCiS AlaMETPIB 3aTOTOBOK 1 JIeTaJeil BIATIOBIIHO.
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Pe3ynbraT MOKHa OLIHUTH 3a TICTOTPaMOIO PO3MIpIB, KA 3 ABISEThCA NPU HATHUC-
KyBaHHI KHONIKHU «Pe3yJIbTaTH».

Bunydenns 3 po3risay nepioi o6po6ieHo1 eTani 3HaYHO HOJIMITY€ TOYHICTh TaKOTO
METOJy YTIPaBIIiHHS.

[Iporpama 103B0OJIsIE€ TAKOXK OIHUTH TOYHICTH 00pOOIeHHS 06e3 OyIb-KOTO MigHaja-
ro/pkeHHs (nuBuCch BikHO «[limHamaromkenns» Ha puc.3). OTpuMaHi HACTYIHI Pe3yJbTATH:
KOoeilli€eHT yTOYHEHHS 32 MaKCUMAaJbHUM JiaMeTpoM Jetanedd kyl=21,7; 3a MiHIMaJIbHUM
niamMeTpoM ky2=33,2; ueHTpH rpymyBaHHs po3MipiB M1=27,089mm i M2=27,061mm Binno-
BIJIHO.

3a pesysibTaTaMu IMITalliHUX €KCIIEPUMEHTIB MPHU yIPABIiHHI 32 KOPEKLIE€I0 PO3MIpY
noOyioBaHi rpadiku HEOOXITHUX 3aneKHOCTEH (puc.4).
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Puc.4. I'padiku 3anexHoCTeH KOe]ilieHTIB YTOUHEHHS 1 IEHTPIB TPyIyBaHHsA (PO3MIp)

AHani3 OTpUMaHUX pe3yJbTaTiB CBIIYUTH MPHU 3HAYHUI BIUIMB KOEQIIIEHTY b KOpEK-
1ii Ha TOYHICTH 00poOIeHHS. OnTUMaNIbHE 3HAYCHHS KOeilieHTy b=1 MOXke OyTH BU3HAUCHE
3a eKCTpeMyMOM Koe(illieHTiB yToUHeHHs omepanii. ky/=21,6 i ky2=25,6, mo aemo MeHIIe
HiK pu 00poOinenHi 6e3 Oyap-sKoro ympasiiHHSA. Takuii pe3ynbTaT OJHO3HAYHO CBITYHTH
PO HECTIPOMOXKHICTh METOy YIPABIIIHHS, IO PO3TIISAAE€THCS, 3SMEHIIUTH BILTUB BUIIAJKOBO1
CKJIaJIOBOI Ha TOYHICTh 00poOneHus. M1=27,013mm, a 6unsa mmwHaens M2=26,987mm, To0OTO
MeTa KOpeKllii po3Mipy 3a cepeiHiM 3HaYEeHHAM JIO0CATHYTa, OCKUIKU M cop=27,000mMm.

CydacHi cucTeMH IArOTOBICHHS Mporpam aiisi BeperatiB 3 UITY Takoxk 103BONSAIOTH
peasi3oByBaTH METO]I YIIPABIIHHA 33 allOCTEPiOpHOIO iHpopMarliiero. PesynbraTu mpuBeneHi
Ha puc. 5.
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Puc.5. I'padixu 3anexxHocTel KoeillieHTIB yTOUHEHHS 1 eHTpiB rpymnyBaHHs (UI1Y)

AHami3 OTpUMaHUX PE3yJIbTATIB JO3BOJISIE BUSHAUYUTH ONTUMAJIbHE 3HAUYCHHS Koediii-
enty b=0,8. Ilpu uwpomy kyl=20,8 1 ky2=21,4, uentpu rpynyBanHus MI1=27,00Imm 1
M2=26,999mm. Ilpu 30UIbIIEHH] KOedillieHTa b TOYHICTh 3HIXKYETbCA, a npu b>2 cucrema
YIPAaBJIIHHS BTPAaya€ CTaIICTb.
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Cnucoxk autepartypsi: 1. Ilerpakos FO.B. ABTOMaTHuHe ynpaBiiHHS MpoLecaMmu 00-
poOku matepianiB pizanusam. — KuiB: YkpHAIAT, 2003.-383c. 2. HeBenbcon M.C. ABToma-
TUYECKOE YINpaBJIEHHE TOYHOCTBbIO O0OpabOTKM HAa METAUIOPSKYIIMX CTaHKaxX. —
JI..Mammnoctpoenue, 1980.-184c.

MEXAHHN3M UHTETPAIIMU IOTPEBUTEJIBCKOM OLIEHKH C CHCTEMOM
MEHE/ZKMEHTA KAYECTBA IIPEAIIPUATUA HAYYHOI'O
IMPUBOPOCTPOEHUSA

Hpuma SL.I'. (Mockosckuii 2ocyoapcmeennbvlti UHCMuUmym 0en08020
aomunucmpuposanuu, 2. Mockea, Poccus)

T'oBopst 0 TakoM crienUPpUIECKOM MPOAYKTE KaK MPHOOp ISl HAYYHOTO MPUMEHEHHUS,
OpU BKIIOYCHUH TOTPEOHUTENCKOM OIEHKHM B CHCTEMY MEHEIKMEHTa KauecTBa, Ba)XKHO
YUHUTBIBaTh OCOOEHHOCTH MAapKETHHIa HAyYHOTO 000pyHOBaHUS, OCOOEHHOCTH pPabOTHI C
MOJIb30BATEISIMA  TAaKOW MPOIYKIMH, OCOOEHHOCTH TMPOTPAMM JIOSUTBHOCTH, CIOCOOBI
3aBOEBaHMs JOBEPUs MOTpeOUTENEH U JIp.

B ocHOoBe MexaHM3Ma MHTETpalld MOTPEOHUTENHCKOM OIEHKHM C CHCTEMOMU
MEHE/DKMEHTa KadyecTBa MPEANPHUITHS HAyYHOTO TPUOOPOCTPOCHUS JISKUT TPHUHIUI
€MHCTBAa TpPEX KOHLENIUI (Teopuil): MapKETUHIAa MApTHEPCKUX OTHOLIEHWH, TEOPHUH
noTpeOUTENHCKON OLIEHKH U (huiocoduu Bceooiero ynpasienus kauectBoM (TQM).

B mapkerunre Hayw4HOro 00OOpymoBaHuWs, Bcs Quiocodus OW3Heca MOCTpoeHa Ha
npuniunax MITIO. MIIO (MapkeTHHI mapTHEPCKUX OTHOILEHHHM) y/AensieT OCHOBHOE BHUMa-
HHE TpolieccaM M BCEMY, YTO HEOOXOAMMO [UIsl YCTAaHOBJIEHHs 0OJie€ TECHBIX OTHOLUCHHUH C
nokymnareneM. B crpareruto MITO BXoauT 0TOOp MPUOPUTETHBIX MOKyIaTeIed U KOHLIEHTPa-
1Sl HA BO3MOXHOCTSIX, KOTOpPbIe HEOOXOIUMO COIJIaCOBAaTh C OXKUJIAHUSIMU ATHX IOKYyIaTe-
neid. dunocoduss MIIO HakmagpIBaeTCs HA BCE CTOPOHBI YIPABJICHUS MPEINPUATHEM, B TOM
Yyclie U Ha YNpaBJIEHUE KaueCTBOM HNpoayKuuu. PaccmaTpuBasi mpoOU3BOJCTBO HAYYHOIO
000pya0oBaHMs, HEOOXOAUMO OTMETHUTb, UTO MPEANPUATUE JOHKHO HAXOIUTH «30JIOTYIO Ce-
penuHY» MEXIY TeM, YTOObI MPOM3BOJUTH CEPUHHBIC MPUOOPHI U HE yBEIMYMBATH JAMCTAH-
IO MEXy MOTPEOUTENIEM U MPOU3BOJUTEIIEM, KaK 3TO OBIBAET MPH MEPEXo/ie Ha CepHiiHOe
MPOU3BOJICTBO, BECTH MOJIUTUKY MHAMBHUYyaIbHON pabOThl C KIMEHTOM, Pa3BUTHUS JIOSJILHO-
CTH M IPOYUX MEp Ul YCTAaHOBJIECHHS B3aUMOBBITOJHBIX cBsized. IIpu TecHoil pabote ¢ mo-
TpeduTeaeM NMEepPBbIM 3TAIOM B MAPKETUHIOBOM IIpOLIECCE NPU ONpEAETICHUH MOTPeOHOCTEH
pPBIHKa MOXET CTaThb HE MAapKETUHIOBOE MCCiIEeNOBaHUE (110 MEPBUYHBIM M BTOPUYHBIM JaH-
HBIM), @ OOLIEHNE C JIOSUIbHBIMU TOJIb30BaTEIsIMU. [[pMMEHNUTENBHO B PHIHKY HAyYHOTO MpU-
oopoctpoenusi, MIIO skoHOMHYECKH ONpaBJaH HAa CErMEHTE «HayKa», T.K. MOTpeOuTenu
MMEHHO 3TOr0 CErMEHTa HauboJjiee TECHO CBsS3aHbl C KOMIAaHUe-npousBouTenemM. OTHole-
HUsSI KOMIIAHUU C MOTpeOMTEeNeM HayyHOTO CErMEHTa MOTYT HAauMHAThCA C MOJYyYEHHUs OT
M0JIb30BaTENsl OTTUCKOB (KOMHUM) cTaTeill U pe3ybTaTOB M3MEPEHHM, BBICTYIUICHUH Ha Hayd-
HBIX KOH(EPEHIUAX C L1eJbI0 OPMUPOBAHUS MOJIOKUTEIHHOTO MHEHUSI O KOMIITAHWUHU B Hay4Y-
HBIX KpYrax, a 3aKaH4MBaThbCs pa3paOOTKOM YJYUIIEHHBIX WM HOBBIX METOAMK HM3MEpEHUI
W J1aXKe COTJIaCHEM I10JIb30BaTENsl BBICTYIIATh B POJIM IEMO — J1ad0OpaToOpuu AJIs JEMOHCTpa-
UK paboThl MPUOOpa NOTEHIMATBHBIM HOKYTIATENSAM.

T.o. ocHoBanHoe Ha koHuenuusx TQM u MIIO, ucnonb3oBaHue MOTPEOUTENHCKON
onenkr B CMK Ha npeanpusituu Hay4HOro NpUOOPOCTPOEHUS MPEACTABIIAETCS BaXKHBIM HH-
CTPYMEHTOM YIIpaBJICHUS] MPEANPUSITHEM U 00ecreueHns: ero KOHKypeHTtocrnocooHoctu. Ilo-
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TpeOuTenbCcKas OLEHKA, B JAaHHOM CiydYae, SIBJSIeTCS MHCTPYMEHTOM JUIA TOJIy4eHUsl oOpart-
HOM CBSI3U C TIOJIB30BaTEIeM MPUOOpa B IIETIIC KaUeCTBaY.

B rtabmume 1 mpenacraBieHO KpaTKOE  OMMCAHHME MEXaHW3Ma  BKIIIOYCHHS
MOTPEOUTENHLCKON OLIEHKH Ha KaxkoM Bo3Mo>kHOM 3tare KT (mernu kauectBa) u XKIUII Ha
peiHKe B cepe HayuyHoro mnpubopoctpoenus. Ilotpedurens B JaHHOM MEXaHH3ME
IIPUCYTCTBYET TAKXKE B COOTBETCTBUM CO CTaJAMEW €ro B3aMMOOTHOUICHWM C KOMIIAHUEH.
Crnenyer obpatuth BHUMaHue Ha TO, uTo B JKLII Ha pbIHKE HAyYHOTO HPUOOPOCTPOCHUS
CTaJU{ BHEJIPEHMA NPOAYKTa IMPEAIIECTBYET CTaAusl BHEAPEHUS WIEH NPOIYKTa, U
HAUYMHAETCSl OHA NapaJuIeIbHO CO CTaJAMEW NPOEKTUPOBAHUSA IHPOAYKTa TEXHOJIOIMYECKOIO
JKIIT, a mMeHHO, CO CTaauel U3roTOBIEHHS MPOOHOTO 0Opa3ma (Bamunaimn). OO0bsICHIETCS
3TO TEM, YTO Ha PHIHKE HAYYHOTO MPHOOPOCTPOEHHS BHEAPEHHE HOBHHOK WIH TeM Ooiee
HOBBIX KOHIEMIMH TpPOAYyKTa (HampuMmep, HaHOJIa0opaTOpus BMECTO MHKPOCKOIA)
NPOUCXOJUT B TEUEHHE JUIMTENBHOTO TIEPHUOJAa BPEMEHH, TaK Kak IOTpeOUTETh
KOHCEPBATHBEH NPH BHIOOPE MPOIYKTa, TeM 0oJiee MPOAYKT MOKYMAETCs] BO MHOTUX CITyJasix
pa3oBO, Ha JJIUTEIBHBIH MEpHOJ HJKCIuTyaTauuu. Ilo3TOMy MapKEeTHHTOBBIE METObI
NPOJBWKEHHS MTPOAYKLINH (MU NMPOAYKTA) MOJKIFOYAIOTCS K IPOLECCY YIPABIEHUS 3a10Jr0
JI0 BBIX0J1a TOTOBOW IPOAYKIIMU.

Kpome Toro, ast pelHKa HAyYHOTO MPUOOPOCTPOCHUS TIPU UCTIONB30BAaHUU TTOTPEOH-
TEJILCKOW OIIEHKH HEOOXOJMMO YYHTHIBATH OCOOCHHOCTH TOTOBOPHBIX OTHOIICHHH C TOTpe-
ourenem. CymectByeT nousatue «R&D - KOHTpakT», IpH KOTOPOM MOKYIATENI0 MOCTaBIAET-
Csl HE CepUiHBIA MpUOOp, a Mpudop, TpeOYyIOLUIMIl JONOIHUTEIBHBIX Pa3paboTOK, yUUTHIBAO-
muX 0coOeHHble TpeboBaHus noTpedutens. B 1anHOM cirydae, noTpeOuTens Hanboiee TECHO
CBA3aH C MPOU3BOAUTEIEM Ha 3Talne pa3pabdoTOK U JACJIUT ¢ HUM OTBETCTBEHHOCTH 3a BBIIOJI-
HEHHE TpeOOBaHMM, U MOTPEOUTENbCKAs OLIEHKA BBICTYNAET KakK MpsMasl IpoBEpKa TOro, Ha
CKOJIBKO PE3yJIbTAaThl pa3pabOTKH OTBEYAIOT TPEOOBAHUSAM MTOTPEOUTEIIS.

Takum 00pazoMm, MeXaHM3M HHTerpauuu MnoTpedurensckoil omeHkd B CMK
OPEeINpUsITH MPEANoaracT 3aMblKaTh LeNb (METII0) KauecTBa Ha KaKJI0HM BO3MOXKHOMI
cTaaud. B 3TOM cocTouT OoTIMuYME OT TPAAULMOHHOIO MOAX0/a, IPU KOTOPOM NOTPEOUTED,
KaK MCTOYHHMK MHPOpPMAIMK O KayeCTBE, NPUCYTCTBYET TOJBKO Ha MEPBOM CTaJUH — CTAIHH
MapKETUHIOBBIX UCCIIE0BAHUM.

[Ipu pazpaborke mexanuzma unrerpaimu [10 ¢ CMK ucnons3oBana npoueaypa GFD
(Quality Function Deployment) — pa3BepTeiBaHHe (QpyHKIMH KadecTBa, T.€. MpeoOpa3zoBaHMe
TpeboBaHMN MOTPeOUTEN B HapaMeTpbl KauecTBa OKMAAEMOro MM mpojaykra. CMbica Hc-
MOJIb30BAHUS TAHHOHM MpoLeaypsl - cHopMyIMpOBaTh TPEOOBAaHUS MOTPEOUTENCH Ha SI3BIKE
nokasareneil kauectBa. OTIMYME K€ OT OPUTHHANIA COCTOUT B TOM, YTO «Pa3BepThIBAHUE I'O-
Joca MoTpedUTeNs» MPOUCXOAUT HE TOJBKO MO TEXHUYECKMM XapaKTEpUCTHKaM, a Mo BCel
HOMEHKJIaType ToKa3aTesiell kauecTBa npoaykiuu. Kpome Toro, B nmpouenypy BKJIIOUEHA MO-
TpeduTebcKas OLEHKA PHIHOYHBIX (PAKTOPOB (LIEHa, CEPBUC, TOCTaBKa IIp.)

WNucTpymeHTOM ympaBieHus sBisieTcss HWHGOpMAIMOHHAs 0a3a Uil TPUHATHS
YIPABJIEHYECKUX PEIICHUH, B OCHOBE KOTOPOIl JIE)KUT e/lrHas HOMEHKJIaTypa IoKa3areneu
KayecTBa NPOAYKIMHU U ynoMsiHyTas npouenypa GFD.



