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K. E. Kydakoe — cTyaeHT kadpeapbl BbIYMCTIUTENBHOM TEXHUKA U NPOrPaMMMPOBaHMS!
M. . Monsik — Hay4HbI PYKOBOAUTESb

METOAbI TMBEPUAN3ALIUA PEKOMEHOATEJIbHbIX ANITOPUTMOB

CoBpEMEHHbIA MUP NepeHachbILeH MHopMaLmei. Ans Toro, YTobbl HANTW AENCTBUTENBHO YTO-TO MO-
nesHoe Ans cebs B MOpe MCTOYHMKOB MHEPOPMALIMK, YEMNOBEK 3a4acTyt0 BbIHYXAEH NPOAENbIBaTb OrPOMHYH
paboTy Mo noucky, aHanu3y u BblIbOpke CaMblX pasHOObpasHbIX JaHHbIX U CBedeHWN. PekomeHaaTenbHble
cucTeMbl Bbin co3haHbl AN pelleHns aTX 3agad. AHanuanpys AaHHble 0 NpeanoyTEeHUsX Nonb3osaTene,
anropuTMbl PeKOMEHAATENbHbIX CUCTEM HaxoaaT Haubonee NoAXOAsALME KOHKPETHOMY MOMb30BaTeNto 06b-
eKTbl (KHWUIK, My3blka, unbMbl U T. 4.). OcHoBOW N0GO PeKOMEHAATENBHON CUCTEMbI SIBMSIETCS, B NEPBYIO
ovepefp, anroput™ punbTpauuy (Npeackasaqus, pekomengauum). MIMeHHo oH onpegensieT adPeKTMBHOCTb
paboTbl pekoMeHAaTeNbHON cucTeMbl. B pekoMeHaaTenbHbIX CUCTEMAX, Kak B NOAKNAcce cucteM unbTpa-
L vHcopMaLmm, nog NPoLeccoM (UnbTpauMK NOHUMAETCS yaaneHue U3bbITOYHOM MW HexenaTeNnbHOM
WH(OpMaLMK 13 UHDOPMALMOHHOMO MOTOKA, WUCMOSb3ysa (MOSy)aBTOMATU3MPOBAaHHbIE W KOMMLIOTEPU3UPO-
BaHHble MeTofpbl, A0 NPEACTaBMNEeHNs €€ YenoBeky.

[MBpMaHLIN anropuT™M UnbTpaLuy B PEKOMEHAATENLHON cucteMe kombuHupyet B cebe ase unm 6o-
nee pekoMeHAaTeNbHbIE TEXHUKN 4N NonyyeHus bonee BbICOKOro pesynbrata, Yem AaéT Kaxaas B OTAenb-
HOCTW. YalLe BCEro KoNneKTBHas unbTpaums KOMBUHUPYETCS C KaKoM-nNMBOo Apyroit TEXHUKON AN PeLIEHUS
npo6nem HOBOro Nonb3oBaTens Unu 06bEKTa, UMEILLMX NOKa YTO Manoe KONWYecTBO OLeHoK. B Tabn. 1 npu-
BefeHbl MeToabl KOMOMHMPOBAHUS PEKOMEHAATENbHBIX TEXHMK [1].

Tabnuua 1
MeTog rubpuamnsamm KpaTkoe onucaHue
OueHku (ronoca) HECKOMbKUX peKOMeHAATeNbHbIX TEXHUK
B3BeLueHHbIN KOMOUHMPYIOTCS BMECTe AN MOMyYeHUs eduHON pPeKo-
MeHZauuu.
Cuctema nepeknoyaeTcs Mexay pekoMeHaaTenbHbIMM
lNepekntoyeHne .
TEXHWKaMM B 3aBUCMMOCTM OT TEKYLLEH CUTYaLMK.
. PekoMeHaaLmn HeCKOMbKNX TEXHWK BbIBOAATCS OAHOBpE-
CMelLaHHbIi Aay A AHOBP

MEHHO.

Mpu3HaKN U3 Pa3NMYHbIX PEKOMEHOATEMbHbIX UCTOYHMKOB
KomGuHauus npuaHakoB [aHHbIX 00bEANHSIOTCA BMECTE 1 NMOAA0TCS Ha BXOA eau-
HOTO PeKOMEH/aTENbHOMo anropuTMa.

OfHa pekomeHpaTenbHasi TexHUKa YTOYHSIET pesynbtar

KackanHbii paboThl Apyrou.

PesynbTtaT 04HON pekoMeHAaTeNbHON TEXHWUKW MCMOMb3Y-

PacmvlpeHme MHOXeCTBa NPU3HaKoB .
€TCA KaK BXOAHbl€ faHHble Ana APYron.

Mogenb, 06y4eHHas 0AHO PeKOMEHAATENbHON TEXHUKON,

MeTa-ypoBeHb y
MCMONb3YeTCs KaK BXOAHbIE AaHHble 4115 APYrOM.

PaccmoTpum MeTofbl rbpuansaumm Gonee nogpobHo.

1. B3BeLLeHHbIN MeTog

B3BeLLeHHbIn MeToA rMbpuansauny npegnonaraeT, YTo OLEeHKa pekoMeHZyeMoro 06bekTa BblYMCnseT-
CS KaK pesynbTaT BCeX PeKOMEHAATENbHbIX TEXHUMK, UCMOMb3yeMbIX B cuCTeMe. Hanpumep, npocTeiwuii Ba-
PUaHT B3BELUEHHOM Mbpuansalum npeacTaBnsaeT coboi NMHeHy KoMBUHALMI0 NpeacKa3aHHbIX OLEHOK [2].

[MpeumyLiecTBaMn Takoro METOAA MOXHO Ha3BaTb MCMOMb30BaHWE BCEX BO3MOXHOCTEN PEKOMEHAa-
TeNbHbIX TEXHUK B NOMHOM Mepe, NPOCTOTY peanu3auuy, NerkocTb AanbHenwero aHanuaa paboTel anroputma
W ero koppekTupoBaHus. Meton npegnonaraeTt, YTO OTHOCUTENbHbIE Pe3ynbTaTbl PEKOMEHOATENbHbIX TEXHUK



Bonee unu meHee yHMBEPCarbHbl HA BCEM MPOCTPAHCTBE BO3MOXHbIX 06bekToB. OfHaKo, U3BECTHO, YTO B
BONbLUIMHCTBE CnyvaeB 9TO He Tak. Hanpumep, KonnekTuBHas cunbTpauyms nnoxo pabotaer ¢ obbekTamm,
UMEILLMMM Manoe KOMNYECTBO OLIEHOK.

2. MeToz nepekntoyeHmns

MeTog nepekmnioyeHns npeanonaraeT BHECEHNE HEKOTOPON YyBCTBUTENBHOCTY MMBPUAHOMO anroputMa
K pasHoro poga obbektam, Ha OCHOBe KOTOpon ByaeT Npou3BOAMTLCS BbIGOP MexXay WUCMONb30BaHWEM TOW
WK VHOW pekoMeHaTeNbHON TEXHUKL. Hanpumep, ecnn unbTpaums no CoaepXMMoMy He MOXET npeacka-
3aTb OLEHKY 06beKTa C onpeaenéHHON TOYHOCTLHO, TO UCNONb3YeTCs KONMekTUBHas unbTpaums [3].

CepbEsHbIM HEOCTAaTKOM MeTofa NepekntodeHns SBnseTcs LONOMHUTENbHAS CMOXHOCTb, BO3HUKAKO-
Was ot HeobXOAMMOCTM ONpeaenuTb KPUTEPUI NEPEKMIOYEHNS MEXZY Pa3nMYHbIMU PEKOMEHAATENbHbLIMM
cuctemamu, yto TpebyeT eweé oaHOro ypoBHA napameTpusauun. Eciv xe Takas 3agada bydeT peleHa, TO
rmbpnaHbIn anroputM GyaeT ycnewHo 1cnonb3oBaTh CUbHbIE U crabble CTOPOHbI Pa3nMYHbIX PEKOMEHAa-
TENbHbIX TEXHWK.

3. CmeLLiaHHbI meTop

B cnyuvasx, koraa npou3Bogntcs 60MblIOe KONMMYECTBO peKOMEHOALUMA OQHOBPEMEHHO, UMEET CMbICH
NCNONb30BaTh CMELLAHHbIA rMBpUaHbIA anroputm [4]. B pesynbTaTe KOHEYHOMY MONMb30BATENtO NpeanaraT-
CA pekoMeHZauuMN He3aBMCUMbIX PEKOMEHAATENbHbIX TeXHUK. CMeLlaHHbIi METOA He MO3BOMNSeT KOMNEHCH-
pOBaTb HEAOCTATKM OAHOM M3 peKOMeHAATeNbHbIX TEXHUK 4OCTOMHCTBAMM PYroi, HO Ype3BblYaiiHO NpoCT B
peanusauuu.

4, KomBuHauus npusHakos

OfHuM 13 cnocoboB AOBUTECS CAMSHUS PUNBbTPALN NO COAEPXKMMOMY U KONMEKTUBHON (ubTpaLum
SBNSETCA PACCMOTPEHME KOMMEKTUBHOM MHAOPMALMK, KaK NPOCTOr0 AOMOSNHUTENBHOTO MPU3HaKa pekoMeH-
Ayemoro 0bbekTa, 1 JarnbHenwee NpuMeHeHne unbTpaLmumn no COaepXUMoMy K aTomy 0bbekTy [5].

KombuHaums npusHakoB no3BonisieT rubpuaHOMYy anroputMy MCMonb30BaTh KOMMEKTUBHYKD WHGOpMa-
LMo 1 B TOXe BpeMs Habop Npu3HaKkoB 06BEKTOB, YTO CYLLECTBEHHO pacLUMPSET BOIMOXHOCTY umnbTpaLmm
Nno COAEPXUMOMY.

5. KackagHbin meTop,.

B oTnumm 0T onucaHHbIX Bbille MeTo4oB rMbpuamnsaLmmn kackagHbl METOA NpeanonaraeT noaTanHbli
npouecc pekoMeHaauun. Ha nepsom aTane ogHa U3 pekoMeHAaTenbHbIX TEXHWUK NpuMeHsieTcs Ans Gonee
rpyboro onpefeneHns pekoMeHaaumi, 3aTeM Ha OCTabHbIX 3Tanax kaxaas cregylolas TeXHWKa UCnosbay-
€TCA ANs YyTOYHEHNS 1 BbIOOPKM pesynbTaToB npeablayLiei [1].

KackagHblin MeToa no3sonseT cucteme nsberatb MPUMEHEHWNSI BTOPON HW3KO-MPUOPUTETHON TEXHUKM
ANS YKe XOPOLLO KnaccuhuumpoBaHHbIx 06BEKTOB UK e NMNOXO OLEHEHHBIX 0BBEKTOB, KOTOPbIE HUKOrAA He
BynyT NpeanoxeHbl B Ka4eCTBe pekomeHaaumi. MoCKONbKY Kaxabii CreayoLwmin atan kackagHoro ruépuaHo-
ro anropuTMa HalerneH TOMbKo Ha Take 06beKTbI, A1 KOTOPbIX HEOBX0AMMO AOMOMHUTENBHOE pasfnyeHue,
9T0T anroputm Honee ahPeKTUBEH, YEM, HAaNPUMEP, B3BELLEHHbIN rnOpuA, NPUMEHSIIOLLMA BCE CBOU TEXHMKM
KO BCEMY MHOXeCTBY 0OBEKTOB. K TOMY e KackagHblil METOZ Mano YyBCTBUTENEH K «LLyMY», MPOM3BOAUMO-
MY HU3KO-NPUOPUTETHBIMU TEXHUKAMU, TaK Kak NoCneaHWe MOryT TOMbKO KOPPEKTUPOBATL pesynbTaTbl BbICO-
KO-MPUOPUTETHBIX TEXHUK, HO HE MOTYT MEHSATb UX KOPEHHBIM 0Bpa3oMm.

6. PaclumpeHme MHOXeCTBa NPU3HaKOB

PaclwwupeHne MHOXeCTBa MPWU3HAKOB MOApa3yMeBaeT MCMONb30BAHWE OLEHKU UNK Kraccudmkalmm
obbekTa 1 MHOPMaLMK, BKMIOYEHHOW B HETO, KaK BXOAHbIE [AaHHble ANS Crieaytollei pekoMeHaaTeNlbHOM
TEXHUKU. Hanpuwmep, CywlecTBYeT pekoMeHaaTenbHas cucTema, MCnornbayrowas gunbTpaLmio no CoOAepXu-
MOMY NS KHW, Pa3MELLEHHbIX B MHTEPHET-Maras3uHe Amazon.com [6]. B uH(opmaumm o KHure Takke npu-
cyTcTBYIOT nons «Cesi3aHHble paboTbi» U «CBSA3aHHbIE aBTOPbI», KOTOPbIE BbINN CrEeHEPUPOBaHbI YXKe CUCTe-
MOW KOMNEKTUBHON (DUNbTPaLMM MHTEPHET-MarasnHa. OTU NONS-NPU3HAKM BHOCAT CYLLECTBEHHbIA BKMaj B
KayeCTBO pekOMeHAaLmi.

PaclumpeHre MHOXeCTBa NpU3HAKOB OYeHb NMpUBReKaTensbHO, NOTOMY YTO MO3BONSET YBENMUYNTL MPO-
W3BOAMTENBHOCTL PEeKOMeHAaTenbHON cucteMbl Ge3 eé daktuyeckoin mogudmkaumn. [ononHUTenbHas
(PYHKUMOHANBbHOCTb [06aBNSETCA C NOMOLLbO PEKOMEHAATENbHBIX CUCTEM-TOCPEAHUKOB, KOTOPbIE MOTYT WC-
Momnb30BaTh COBEPLUEHHO ApYrne TEXHUKW W1 noaxombl. HeobXoaMMo 0TMETUTL, YTO Takon MeToa rmbpuamnsa-



LW OTINYaETCS OT KOMOWHMPOBAHWS NMPU3HAKOB, e COBMELLAKTCA BXOAHbIE, HeobpaboTaHHble LaHHbIE
Pa3NNYHbBIX TEXHMK.

7. MeTa-ypoBeHb

Ewé oomnH cnocob koMbUHMPOBaTb HECKONMBKO PEKOMEHAATENbHbIX TEXHWK — 3TO WCMONMb30BaTb MO-
[enb, CO3LaHHY0 C NOMOLLLIO OOHOW M3 TEXHUK, KaK BXOAHbIE JaHHbIe 4N APYron TEXHWUKK [7]. OTOT MeToA
OTIIMYaETCH OT paclUMPeHns MHOXECTBA NPU3HAKOB TEM, YTO B NOCMEAHEM UCNONb3yeTcs 0by4eHHas MOAemNb
ANS reHepauun NpusHaKkoB Ha BXOA CMEAYHLLEro anroputma, a B rmbpuae mMeTa-ypoBHS Ha BXOA NOAaETCs
BCA MoZenb LennkoM. ObyyeHHas Mogenb SBMSETCH CkaTbIM NpeAcTaBneHneM Nofb30BaTENbCKAX MHTEpE-
coB. KonnektBHOM chunbTpaLmu, Hanpumep, npolle pabotatb C TakuM MHDOPMALMOHHO-NMOTHBIM Npea-
CTaBIIEHNEM, YEM C CbIPbIMM JaHHbIMKM 06 OLEHKax Nonb3oBaTene.

MMbpuamsaLmns No3BONSET PELUMTL HEKOTOPbIE NPOBMEMbI, aCCOLMMPOBAHHbLIE C TOW UM WHON TEXHU-
Kon counbTpaumun. KonnektueHas unbTpaumus u unbTpaums no CoLepXMMoMy, He3aBUCMMO OT TUMa, BCeraa
CTpadaloT oT Npobrnembl HOBOO Monb3oBaTens 1 HOBOro 0bbekTa 1 Bcerga TpebytoT Habop OLEeHOK Ans CBO-
et paboTbl. TeM He MeHee, TMOpUAHbIE anropUTMbI, UCMOSb3YIOLMe 3T PeKOMeH4AaTeNbHbIE TEXHWKM, LUMPO-
KO pacnpocTpaHeHbl, MOTOMY YTO OLEHKM OBBEKTOB UMK yXe €CTb, UMM UX MOXHO MONYYUTb W3 AaHHbIX 00
obbekte. MeToq MeTa-ypoBHS 06X0AMT NPobremy paspexeHHOCTU CxaTheM OLEHOK MHOXECTBA 0OBEKTOB B
eUHYI0 Mogesb. ANropuTMbl (UnbTpaLyi, OCHOBAHHBIE Ha 3HAHWAX, TaKKe SBMSKOTCA XOPOLUMMM KaHauAa-
Tamu Ha rMbpran3aumio, Tak Kak OHW HE NOABEPXKEHbI NpobremMam HOBOrO Nonb30BaTeNs 1 HOBOrO 06bekTa.

OcHoBbIBasiCb Ha OMKUCaHUM METOAOB rMOPMAM3aLMM, MOXHO pas3fenuTb UX Ha [Be rpynnbl: YyBCTBU-
TENbHbIE K NOPAAKY NPUMEHEHWS PEKOMEHAATENbHbIX TEXHUK U He YyBCTBUTENbHbIE (Tabn. 2). PekomeHaa-
LK, npegnaraeMble nomb30BaTenNto KackagHblM rnbpuaHbIM anroputMoM (unbTpaumumn, 6yayT CyLeCTBEHHO
OTNNYaThCA, €CAIN NOMEHATb NOPSAOK MPUMEHEHWNS TOWM UMW UHON TEXHWKW. B TOXe BpeMsi CMELLaHHbIN -
BpuaHbIn anroputm ByaeT hopMUPOBaTL OAHM U TE XKE PEKOMEHOALMM HE3ABUCMO OT NOpsaKa NPUMEHEHUS
PeKOMEHOATENbHBIX TEXHNK.

OUHaLMS NPU3HAKOB.

Tabnuua 2

YyBCTBUTENBHLIE METObI KackagHbIi, paclumMpeHne MHOXECTBa MPU3HAKOB,
MeTa-ypOBEHb.

HeyyBcTBUTENBHBIE METOAbI B3BelweHHbIN, CMELLaHHbIA, NEPeKoYeHne, KOM-

HeoGxoaumo 3ameTuTb, Y4TO He BCce METOAbl rMbpuansaumm MoryT ObiTb MPUMEHUMbI K HEKOTOPbIM
KOMOWHALNAM PEKOMEHAATEMbHBIX TEXHUK U K HEKOTOPbIM TEXHWUKAM BoobLLe. Tak, Hanpumep, dunbTpaums,
OCHOBaHHas Ha 3HaHUSIX, MOXET MCMONb30BaTh NGy MHGopMaLMo 06 06bekTe, NO3TOMY NPUMEHEHWE Me-
TOAa KOMOMHALMM NPU3HAKOB NS TMBpUAM3aLMM C LPYroi PeKOMEHAATENbHON TEXHUKON HE UMEET HUKaKoro
cMbicha.

BbiGop TOro unu uHOro Metoga rMbpuan3aLmMN CUNbHO 3aBUCUT OT YCMOBWIA UCMONb30BAHMS PEKOMEH-
[aTenbHol cuctembl. Heobxoanmo npaBuibHO OLEHUTb NoBeaeHWe CoBMeLLaeMblxX anroputmoB. Ecnn oguH
W3 anropuTMOB 0BnafaeT NpenMyLLecTBOM MO CPABHEHMIO C APYIUM, TO criefyeT 0bpaTiTb BHUMaHWe Ha YyB-
CTBUTENbHbIE K MOPSAKY METOAbI rMOpUAN3aLMK, B KOTOPbIX 3TOT anropuTM 3aiMET NUAMPYIOLLYI0 POnb, UHa-
Yye — Ha HEYYBCTBUTENbHbIE, B KOTOPbIX PEKOMEHAALNS OyAeT NonyyeHa B pesynbTaTe KoMnpoMucea.
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