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PEDEPAT

Otuer 196 c., 1 xH., 53 puc., 20 tab6i., 212 uctous.

TEOPUS [TPUHATW PEILIEHWI, TEOPUS KOJUIEKTUBHOI'O BBIBOPA, TEOPUS UT'P,
KJIACTEPHBII AHAJIM3, AHAJIM3 TIATTEPHOB, CETEBOM AHAJIM3, METOJbI
OIITUMM3ALIMU, TEOPUA CBUAETEJILCTB

OObexTamMu HcciIe0BaHus OBUIH 33124 U METOJIbl TECOPHH NMPHUHSITUS PEIICHUN, METOIbI
KJIaCTEePU3allMU U MATTEpH-aHAIN3a JAHHBIX, METO/bl TEOPHH CBHJIETENBCTB, 0a3bl JaHHBIX TOP-
TOBJIM DJIEKTPOSHEPTUed U PelKO3eMEeIbHBIMU MeTalljlaMH, 0a3a JaHHBIX POCCHMCKUX OAaHKOB,
PEUTHHIY HAYYHBIX KypHAJIOB, OMOIMOMETpHYECKIE JaHHbIe, ICTOPHUYECKUE JaHHbIE KypCOB Ba-
JIOT U TIp.

Lenbto uccnenoBanus ObUIM pa3paboTKa M aHAIM3 MOJEIEN U METOJI0B MHOTOKPUTEPH-
AIBbHOTO, KOJIJIEKTUBHOTO, ONMTHUMM3AIIMIOHHOTO U CTPYKTYPHOTO BBIOOpa pELICHUI ¢ MpUMEHe-
HUEM 3TUX MOJIEJIEH K PEeLIECHUIO psa IPUKIAJIHbIX 3a7a4 MOJACIUPOBAHUS COLUATbHO-3KOHOMH-
YECKUX CHUCTEM.

MeTtoomorndeckoi 6a3oil MpoeKTa ObLUTU: TCOPHS MPUHATHUS PEIICHHA, TCOPHS KOJIICK-
TUBHOTO BBIOOPA, TEOPUSI UT'P, METObI KJIACTEPHU3AIMH U MATTepH-aHAIN3a TaHHBIX, METO/IbI Ce-
TEBOI'0 aHAJIM3a IaHHbIX, TEOPUHU CBUIETEIBCTB, METO/IbI ONITUMHU3ALUU U JP.

OO6sacTh TPUMEHEHHUS MOJYYEHHBIX PE3YJIbTaTOB: CUCTEMBbI BHIOOPOB Ha BCEX YPOBHSIX,
NPUHATHE PeIeHUH B (PMHAHCOBOM M OaHKOBCKOH chepax, MPUHATHE PEIICHUH BO BHEITHEH TOP-

T'OBJIC, MCHC/IX)KMCHT 06p830BaHI/IH, YIIpaBJICHUEC HaYKOﬁ, 6H6J'IHOM€TpH‘l€CKPII>i aHaJIu3 U ap.
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BBEJIEHUE
B otyere mpencraBieHbl pe3yibTaThl MCCICAOBAHUN O MPOCKTY «AHAIN3 MOJAEIEHN
MHOTOKPUTEPUATILHOTO, KOJUIEKTUBHOTO, ONTUMM3AIMOHHOTO U CTPYKTYPHOrO BBIOOpa
pPELIECHHI», KOTOPBIH BhIONHUICA B 2023 rony coTpyaHuKkamMu MexTyHapoJaHOTO IIEHTpa aHa-
nu3a u BeiOopa pemennii (MIIABP) HUY BIID.
ITpoeKT BBINOIHSIICS 1O CIEAYIOIMM OCHOBHBIM HAayYHBIM HAIIPABICHUSM:

— MCCIIEIOBAHUS 110 TEOPUH BHIOOpA PEIICHUN U €€ IPUMEHEHUSM,;

— pa3paboTKa U Kcciel0BaHue ONTUMHU3ALlMOHHBIX MOJIENeH;

— pa3paboTKa U MPUMEHEHUE METOJIOB CETEBOI0 M KJIACTEPHOIO aHAJIN3a IaHHbIX;
— UCCIJIEIOBAHUE HENIPEPBIBHBIX MOJIEIICH.

JlaHHBIA TPOEKT SIBJsIETCA MpojobkeHueM npoekta 2022 rona «Teoperudeckue u mpu-
KJIa/IHBIC 33/1a4H aHAJIN3A JaHHBIX U IPUHATHS PEIICHUN B COIIMATIBLHO-?)KOHOMHYECKON 1 (prHaH-
coBoii cepax» [1]. B wactHocTH, B 2022 . ObUIH TONTYUYCHBI CICAYIOIIUE PE3yIbTaThI:

— TIOCTaBJIeHAa U HCCJeI0OBaHa 3ajJaya MPUHATUS PelIeHUs MPU HaJu4ud WHGOPMALUU O
BaXHOCTH TPYII KPUTEPUEB; HAMIEHBI CIOCOOBI MPOBEPKH HEMTPOTUBOPEUYUBOCTU HH(POPMAIIUU O
BaXHOCTU U CIIOCOOBI NMOCTPOEHUS BBEJCHHBIX OTHOIICHUN MPEANOYTEHUS; BbIsBICHA B3aUMO-

CBSI3b KQUECTBCHHOM 3HAYMMOCTH M Ka4eCTBCHHOMU BCPOATHOCTH,

— UCCJIEZIOBAHbI BBIUMCIIMTEIbHBIE CBOMCTBA 3aJ]a4 KOJUIEKTUBHOI'O BBIOOpA /IS Cilydasd,
KOTJIa PEANOYTeHUS U30UpaTeell IBIIOTCS cenapadenbHBIMK; IOKA3aHo, YTO MPpaBmiIo SIHra u
npasuio Yembepnuna — Kypanra sBistitores NP-TpyaHbiMu; pazpaboTaH alrOpUTM FeHEpHpOBa-

HUsA CeHapa6eJ'IBHBIX npennhoeHI/Iﬁ;

— MCCIEI0BaHbl TYPHUPHBIE CIIOCOOBI BEIOOpA ONTHUMAJIBHBIX BAPHAHTOB HAa OCHOBE 0000-
LHICHUH MUHUMAJIbHOI'O IOKPBIBAIOIIET0 MHOXKECTBA; PACCMOTPEHA 3a/laya arperupoOBaHUs MEXK-
JYHapOJHBIX PEUTUHIOB By30B HAa OCHOBE YKa3aHHBIX O0OOIIEHUI U IPYIrUX METOA0B PaHKHUPO-

BAaHMs HA OCHOBE TYPHUPHBIX PELICHU;

— B paMKax UCCJIEJIOBAaHUSI MAaHUITYJIUPYEMOCTH MTPaBUJl KOJUIEKTUBHOIO BbIOOpa pa3pado-
TaHbl AJITOPUTMBI, [T03BOJISIFOIINE MOTYYUTh TOYHbIE 3HAUEHUS HH/IEKCOB MAHUITYJINPYEMOCTH JJIs1
cilydasi TpeX ajJbTepHATHUB; BBIYMCIEHBI 3HAUEHHS MHAEKCOB MHIMBHUYyaJIbHOIO MaHUIYJIMPOBA-
HUS JUIA 4UCla y9acTHUKOB OT 3 110 100, 11st pa3nu4HbIX NpoLeyp roJ0COBaHUs U Uil 4 TUIIOB

PaCHIMPEHHBIX IPEAOYTCHU;

— MccreIoBaHa CTaOUIIBbHOCTD NMapOCOYETaHUN MEXIY TOCYIapCTBEHHBIMH aJBOKaTaMu U
CyIeOHBIMU JIeJIaMH, B KOTOPBIX MCTIBl W/WIM OTBETUMKH HE MOTYT MO3BOJIUTH ce€Oe MPaBOBBIX
yCIIyT; BBE/IEHA HOBasi KOHUEMNIUS CTaOUIBLHOCTH, KOTOpasl yCTPaHSET BCE BOSMOXHbBIE OJIOKUPY-

OMIKUC Mapbl B IIPAKTUYCCKUX CHCHAPUAX,
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— PaccMOTpEHBI AITOPUTMBI TAPOCOYETAHUM, MAKCUMHU3UPYIOLIUE A0X0 Al 00001IeH-
HBIX MapOCOYETaHMM C IJIaTeKaMH YYaCTHUKOB (TPaJAMIIMOHHO, 3Ta MOJEIb HOCUT Ha3BaHUE
«pBIHKA OpaKocoYeTaHUI»); MPOAHATM3UPOBAHBI YCIOBUS, MIPU KOTOPHIX CYIIECTBYIOT paBHOBE-

CHs C HYJICBBIM IO0XOOA0M;

— HCCIIeZIOBaHA aKCHOMATHKA JIMHEHHBIX (YHKIUNA HHTEHCUBHOCTH CBSI3H JJISI KapIHHAIb-

HBIX UHACKCOB BJIMAHUA,

— pa3paboTaH MpOrpaMMHBIN KoMIUieke B cpene Excel perienus 3amaum o HaXOXIACHUU
CTPYKTYp TPEXBaJIOTHOTO JIEMO3UTA, ONTUMANIBHBIX 110 TAPAaHTUPOBAHHOMY PUCKY, B YCIIOBHUSX
HEU3BECTHBIX OYAYIIMX OOMEHHBIX KYPCOB BaJIOT; IPOBEICHO YHCIEHHOE MOIETUPOBAHUE 3aBU-
CUMOCTH MHUHUMAJIHHOTO TapaHTUPOBAHHOTO PHUCKA OT MaKCHMaJIbHBIX BO3MOXKHBIX OyIyIINX

3HA4YECHUI KypCOB BaJIIOT;

— TpeAsIoKeHa METoauKa (OPMHUPOBAHUS THOKUX OW3HEC-TIPaBHII Ui YIyUIIEHUS TPO-
1ecca 3aKylnKyd KOMIIOHEHTOB JUUIL CUCTEM YIIPABJICHHUS] HA OCHOBE KPUTEPUS MUHHMYMa MaKCH-

MaJIbHOI'O PHUCKa,

— WCCIIeIoBaHa 3ajjada HaXxoXJIeHHsl Habopa yueOHBIX KypCOB IO BBIOOPY, KOTOPBIH ObLI
ObI ONITUMAJIBHBIM B HEKOTOPOM CMBICIIE, KaK JJISl CTYACHTA C TOYKH 3PCHUS aIMUHUCTPALIUH, TaK

" IJId CaMUuX CTYJACHTOB,

— pa3paboTaH METOJ] MAKCHUMAJILHOT'O TIPABAONOA00US ISl PEIICHHS 3a1a9u 0000IIeHHS
HEYETKUX KJIACTEPOB B TAKCOHOMMUSIX IIPEAMETHBIX 00J1aCTEl; METOT alpOOMPOBaH Ha MaTepHalIax

nyOnukanuil u3garenscTBa Springer B oonactu Hayku o 1aHHBIX;

— B paMKax Teopuu (yHKLUI 1oBepus pa3paboTaHbl ABa METOa KJIACTEPU3ALMH TEJl CBU-
JIETENICTB Ha OCHOBE BBHIYUCICHUS (YHKIMH IUIOTHOCTH KOH(IMKTA MEXAY (POKaTbHBIMU 3JIe-

MCHTaMU U Ha OCHOBC MUHHUMU3AIUU CPCAHCTO BHYTPHUKIIACTCPHOT'O KOH(l)J'II/IKTa;

— IpOaHAIU3UPOBAaHbl AKCMOMAaTUYECKHE CBOMCTBA psla Mep LIEHTPAJIbHOCTH CETEBBIX
CTPYKTYP,

— BBINOJIHEH CETEBOI aHallM3 HAYYHBIX MYOJMKAlMA B 00JIaCTH UCCIIEJOBaHUM 00JIe3HU
[TapkuHcoHna 3a nepuoa 2015-2021 rr. ¢ MOMOIIBIO KJIACCUYECKUX U HOBBIX MHJEKCOB LIEHTpaJIb-
HOCTH, KOTOPBIE YUUTBIBAIOT IPYIIIOBOE BIUSHUE U ITO3BOJISAIOT BBIICINUTD IPYIIIBI CCHUIAIOIINXCS

JpyT Ha Apyra ucclieoBareiei;

— pa3paboTaHa MMHUTAIlMOHHAs MOJENb pa3ivBa HE(TH IS CeUU(PUUIECKUX YCIOBHM
APKTHKH (HU3KHE TEMIIepaTyphl, JieJl Ha TOBEPXHOCTH MOPS U T. J1.); MOZEINb anpoOupoBaHa JyIs

Pa3HBIX qacTen APKTUYCCKOT'O PETHOHA U PA3JIMYHBIX CHCHAPHUEB BO3MOXXHBIX PAa3JIMBOB;
— HCCJICAOBAHbI 6I/I6JII/IOMCTpI/I‘-ICCKI/IC 1 HAYKOMCTPHUYCCKUC MOKA3aTCIIN MCKAYHAPOAHBIX

YKYpPHAJIOB 110 OM3HECY, MEHEIKMEHTY U OyXTalaTepCKOMY Y4eTy U3 06a3bl JaHHBIX Scopus;
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— BBIIIOJIHEH aHAJIN3a PETHOHAJIIBHOT'O pa3BUTHA METOAOM HHHaMquCKOﬁ MMaTTCPH-KIJIaCTC-
pus3anuu; BBIABJICHBI CXOXUC TPACKTOPHUU Pa3BUTUA PCTUOHOB, HaﬁﬂeHBI TpyHribl pETUOHOB CO

CXOXHUM Pa3BUTUCM, IIPOAHAIIM3UPOBAHA YCTOIZ‘{HBOCTB PEruOHAaJILHOTO Pa3BUTUA,

— BBISIBJICHBI KJIFOYUCBbIC @aKTopH, BJIMAIOIIMC HA ITPUHATHUC pCH_ICHI/Iﬁ OTHOCHUTCIIbPHO BaK-
ruHar npotuB COVID-19 mononsiMu JI0IbMHU, C TTIOMOIIBIO 00pabOTKH PE3yIbTaTOB OIPOCa,

IMPOBEACHHOI'0O METOA0OM SKCIIEPUMEHTA JUCKPETHOI'O BBI60pa;

— pa3zpaboTaHa METOJOJIOTHS MOBBIIIEHUSI TOYHOCTH IMPOTHO3a IPUPOCTA YUCIIA OOTBHBIX
COVID-19 o crpanam Mupa ¢ UCIOIb30BaHUEM METO0B TUHAMUUYECKOTO KJIACTEPHOTO aHAJIN3a
Ha MPHU3HAKOBOM IMPOCTPaHCTBE (YPOBEHb OOpa30BaHMS, 3aKOHOIMOCIYIIHOCTh TpaKJaH, CTPO-

T'OCTb OTPAaHUYHUTCIIbHBIX Mep),

— IpeAJIo’KeHa U peasin3oBaHa Ha sa3bike Python npoueaypa yHupukanuu 1 onTUMHU3aLUU
MoHuTOpUHra Tekymen cutyanuu ¢ COVID-19, nporao3upoBanue pocta 3apaxeHuil ¢ UCIOJIb-
30BaHMEM MOJIENIel KlacTepH3aluy U JIMHEHHON perpeccuu, aHanmu3a 3()()EeKTHBHOCTH C TTOMO-

b0 MCTOJa 000JI0YEYHOT0 aHaIM3a JaHHBbIX.

Psan 3apau uccnenoBanus npoekra 2023 roja sBIASAIOTCA JIOTUYECKUM MPOJIOJIKEHUEM 3a-
Jad ¥ pe3ynbraToB npoekra 2022 roga. B yactHocTH, ObUIH MPOAOIKEHBI UCCIIEA0BAHUS 10 Ma-
HUIYJIMPOBAHUIO NPaBWJI KOJUIEKTUBHOTO BbIOOpa, 1O (hOPMHUPOBAHHIO ONTHUMAJILHOTO Habopa
KypcOB (TOJIBKO TeNepb peub UJET O CMELIEHHOM 00y4eHHH), pa3paboTKa HOBBIX METOJIOB IaT-
TEpH-aHaJM3a, MPOJOJDKEHBI CCIIeIOBAHUS IO MPUMEHEHHIO CETEBOTO aHaIM3a JaHHBIX U T. 1.
Hpyrue uccnenoBanus 2023 roaa sBisoTcs HOBRIMU. Hampumep, pazpaboTka MeTo/1a anmpoKCH-
MalMu (QYHKIMHA HAa OCHOBE MHOTOKPUTEPHAIBHOIO MOAX0/a, pa3paboTKa METOAA JOBEPUTEIb-
HOTO arperupoBaHUs ¥ PaH)XUPOBAaHUS B MOPSAKOBOH Imkane u 1p. HekoTopele mccienoBanus
ATOTO roJia MPEATOJIATaloT JaJbHEUIIee Pa3BUTHE B CICIYIOIIEM TOTY.

Mertononorndeckoit 0a30if nccieaoBaHus ObIIIM TEOPHUS KOJUIEKTUBHOTO BIOOpA, METOBI
ONTUMU3ALMH, MHOTOKPUTEPUATbHOE IPUHATHE PELICHUN, TEOPETUKO-UTPOBbIE MOJIENIN, CETEBON
U KJIACTePHBIN aHAJN3 TaHHBIX, TEOPHS CBUACTEIBCTB H JIP.

[Tomy4eHs! Kak TeOpeTHYeCKHe, TaK U MPUKIIAIHbIE 3a1aui. HekoTopsie 3amauu moTpedo-
BaJIM Pa3pabOTKH KOMIUIEKCOB MPOTPaMM M UCIOIb30BAHUS OTKPBITHIX 0axX JaHHBIX.

OTuer cocTouT U3 4 pa3iesnoB.

B nepBoM paznene mpuBeACHBI Pe3yIIbTaThl HCCIEIOBAHHUNA TI0 TEOPUH BEIOOpA PEIICHUH 1
€€ MPUMEHEHHSIM.

IToxpasnen 1.1 mocesiieH pe3yabTaTaM uccienoBanus jomeHoB Konnopcee. B uactHocty,
B paMKax JaHHOTO MCCIIEOBAHUS OBbUIM MOJyYSHBI XapaKTepU3aI[MH Ba)KHOTO B TEOPUH MPEIO-

YTEHHI KJlacca MakCUMallbHbIX JoMeHOB KoHnmopce.
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B noapazgene 1.2 npuBeneHsl pe3yabTaThl MPOJOJDKAIOIIETOCS UCCIEIOBAHUS aKCUOMa-
TUYECKUX CBOWCTB HOBBIX 00OOIICHUH YCTOMUMBBIX TYpHUPHBIX peuieHuil. Kpome Toro, B aTom
rogy ObLI0 pa3paboTaHO BEO-NIPHIIOKEHHE ISl arperupOBaHUsl PEUTUHTOB HAyYHBIX KYPHAJIOB,
OCHOBAHHBIX Ha PAa3JINYHBIX OMOIMOMETPUUECKUX MOKA3ATESIX.

IToxpasnen 1.3 nocesIeH pe3yabTaTaM MPOJODKAIOLIET0Cs UCCISI0BaHUs 10 MAHUITYIIH-
POBaHMIO ITPOLIEAYp arperupoBaHusi. B uacTHocTH, HaliIeHbI YCIOBHUS, IPU KOTOPHIX BEPOSATHOCTD
CYIIECTBOBaHMS M30MpaTelisi, UMEIOIIEro CTUMYJ K MaHUIYJIMPOBAHUIO paBHA Hyito. Pazpabo-
TaHa CTPYKTypa 0a3bl JAHHBIX U CAMT JUId XpaHEHUs U BU3YaJIM3allMU JAHHBIX 110 WHAWBUYallb-
HOW M KOJUIEKTMBHOM MaHMITYJUPYEMOCTH MPOLEYp arperupoBanusi. PazpaboTaHbl alropuTMsl
pacnapaieMBaHMsl 3a1a4U OLIEHKH MaHUITYJIMPYEMOCTH IpoLenyp arperuposanus. IIposeneno
CpaBHEHUE MaHMITYJIMPYEMOCTH Pa3IMYHBIX MpPOLEAYp arperupoBanus B ciydae Impartial Cul-
ture, MHOXKECTBEHHOTO BBIOOPA U 4-X METOJI0B OCTPOECHHUS paCIIMPEHHBIX peanoureHuil. Kpome
TOr0, IPOBEAECHO CpaBHEHHE MEXIy MaHUmyinupyemocTbio (-IlapeToBckux  mpaBui
KOJUIEKTUBHOT'O BBIOOpA.

Hakownen, B noapasnene 1.4 npuBeaeHbl pe3yabTaThl 10 pa3paboTKe B paMKaX TEOPUH CBU-
JIeTeIbCTB MPOLEYPhl arperupoBaHus UH(GOPMAIIMK OT 3KCIEPTOB U MOCIEIYIOLIEr0 paHKUpo-
BaHUS 3TUX arperupoBaHHbIX OLIEHOK B TOM CJIy4ae, KOT/1a OLIEHKU IPEeACTaBICHbI B TOPSAIKOBOM
IKaJIe ¢ YKa3aHUEM UX JOCTOBEPHOCTH.

Bo BTOpOM pazzene oryeTa NpuBEAEHBI PE3YJIbTAThI IO pa3paboTKe U UCCIIEIOBAHUIO He-
KOTOPBIX ONTUMHU3ALIMOHHBIX MOJIENIEH.

Tax, noxpaszaen 2.1 mOCBsIEH UCCIEI0BAaHUIO CBOMCTBA BBECHHBIX PAHEE alllIPOKCUMH-
pyromux GyHKIMNH Ha OCHOBE MHOIOKpUTEpPHAIbHOTO Noaxo/a. McecnenoBanbl B3aMMOCBSI3U HO-
BBIX allllPOKCUMUPYIOMKX QYHKIUH ¢ KiaccuyecKuMu. [IpennoxkeHsl BBIUUCIUTENbHBIE METO/IbI
MOCTPOCHMSI MHOXKECTB allPOKCUMUPYIOLINX (GYHKIIUH.

B nonpasnene 2.2 onucan HHCTPYMEHTAPHUM NPUHATHUS PELISHUH 110 ONTUMATIbHOMY (op-
MHUPOBaHHIO HA0Opa y4eOHBIX KYpCOB, IPENOIaBaTENIbCKOT0 COCTaBa 1 OI0KETa MPU CMEIIAHHOM
dbopmare 00yueHuUs CTYACHTOB.

B nognpasnene 2.3 npuBeneHbl pe3ynbTaThl MOJAEIbHBIX BBIUACICHUN M aHAIM3a 331a4U O
CTPYKTYp€ TPEXBAIIOTHOIO BKJIaa, ONTUMAILHOTO 1o CIBUIXKY, C YYETOM AUHAMHUKH BAJIFOTHBIX
KypcoB B 2023 rony.

Tperuit pa3nen oTdyera NOCBSIIEH pe3yibTaTaM, CB3aHHBIM C pa3pabOTKOM U MpUMEHe-
HUEM METOJOB CETEBOr0 U KJIACTEPHOIO aHAJIN3a JaHHBIX.

Tax B noxpaszaene 3.1 npuBeneHs! pe3yabTaThl UCCIECJOBAHUM METOAAMU CETEBOIO aHa-

nu3a myonukanuii B oonactu 6onesnu [lapkuHcoHa.
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B noapazgene 3.2 onucano NpuMEHEHUE METO/Ia BBIJEIICHUS AaHOMAJIbHBIX KIaCTEPOB, KO-
TOPBIN ObUT pa3paboTaH paHee YYaCTHHUKAMU MPOEKTA, K aHAIH3Yy KapT TEMIEpaTyp MOPCKOH Mo-
BEPXHOCTH. B 9acTHOCTH, C TTIOMOIIBIO 3TOTO METO/Ia OBUIO OMUCAHO TAKOE SIBIICHUS KaK arlBell-
auHT y 6epero [lopryrammu.

B nogpaznene 3.3 onucaH nporpaMMHbBIA KOMIUIEKC MAaTTEPH-KIACTEPU3ALUM JAaHHBIX C
pa3IMYHBIME TUIIAMH KIACTEPHBIX TpyOoK. Kpome Toro, ommcana paspaboTaHHas YeIOBEKO-Ma-
IIMHHAS TPOIEAYpPa, TO3BOJISIONMAs 00BEIUHAT U 00pabaThiBaTh B MOJyaBTOMAaTHYECKOM pe-
JKUME pe3yJIbTaThl Pa3HbIX KIIACTEPHU3ALIMI.

Haxkoneu, B noapaznene 3.4 meromamu naTTEpH-KIACTEpU3aLMKU MPOBEACH aHAIU3 Ha
CTPaHOBOM YPOBHE 3KCHOPTA-UMIIOPTA JIEKTPOIHEPTUH.

ITocnenHuii 4eTBEPTHIM pa3Aeil MOCBALLEH UCCIEA0BAHUAM HEIIPEPBIBHBIX MOJIEIICH.

Tax B moapaznene 4.1 npuBeAeHbl pe3yabTaThl O pa3paboTke anredpanueckoi Moaudu-
KaIlMy METOJ1a HeOIpeIeIeHHBIX KO3 GUIIMEHTOB JUIsl PeIICHUs IMHEHHBIX PA3HOCTHBIX CTAIlHO-
HapHBIX YPAaBHEHHI BBICIIETO MOPSIKA.

A B mojapazzene 4.2 onucaHa MOCTaHOBKAa M PEILICHUE 3ajjavya MPUBEICHUS B COCTOSHHUE
MIOKOSI HEKOTOPOM pachpeleIeHHON CUCTEMbI YETBEPTOTO MOPSI/IKA HA IBYMEPHOM TOPE MOCPE.I-
CTBOM JIOKQJIBHOTO IJ1a/IKOTO YIPABJISAIOIIETO BO3ACHCTBHUS.

Pe3ynbratel, oTpaykeHHbIE B 0TYETE, OBUTH alipoOUPOBAHBI HA PsAJIC ABTOPUTETHBIX CEMU-

HApOB U KOH(PEPEHIINH, ObUIA CBOCBPEMEHHO OITyOIMKOBAHBI MJIM HAXOJISATCS B TICUATH.
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1 UccaenoBaHus Mo TeOpUH BLIOOPa pellieHUid ¥ eé mMpuMeHeHusIM
B sTOoM pazzene oryera oTpaxeHbl pe3yIbTaThl HCCISIOBaHUN B 00JaCTH TE€OPUH BBIOODA,
KOTOPBIC IMTPOXOJUJIN B CIICAYIOIMIUX OCHOBHBIX HAYYHBLIX HAITPABJICHUAX!

— uccuenoBanue joMeHoB Konmopce;

— HCCIJIEZIOBaHUE aKCHOMAaTHYECKUX CBOMCTB M pa3padoTka 3(h(heKTUBHBIX AITOPUTMOB BbI-

YHUCIJIEHUSI HOBBIX 00O0IIEHUN YCTONYMBBIX TYPHUPHBIX PELICHHUIA;

— HUCCIICAOBAHUS 11O MAHUITYJIMPOBAHUIO MMPOLCAYP arpE€rupoBaHus B TCOPUU KOJIJICKTHB-

HOTO BBIOOPA,;
— JIOBEpUTEIILHOE arperupoBaHre U PaHKUPOBAHUE B MOPSIIKOBOM IIKAJIE.

1.1 UccnenoBanne nomenoB Kongopce
Pe3ynbTaThl 3TOr0O pas/esia OCHOBAaHbI Ha CTAaThAX [2, 3], ABJSIOIIUXCS MPOIOHKEHUEM pa-

00T B 00JIACTH MCCIICAOBAHUS CTPYKTYPUPOBAHHBIX MpeAnouTeHuii u qomeHoB Kongopcee [4, 5].
1.1.1 Cummerpuunbie nomenbl Konmopce

3HameHuThIN napagokc Kongopce nokaspiBaeT, 4YTO €CJIM MHOXKECTBO JOIIYCTUMBIX Mpe-
NOYTEHUI U30upareneil HeOrpaHMUEHHO, TO PE3yJbTaT IOJIOCOBAHUS METOJIOM IPOCTOro 00Jib-
[IMHCTBA MOKET OBbITh HEeTpaH3UTUBHBIM. Jlomenbl KoHmopce — 3T0 MOAMHOKECTBA JTMHEMHBIX
MOPSAIKOB, 001a1af01IMe TEM CBOMCTBOM, UTO BCSAKHI pa3, KOTJa MpeanouTeHUsI BceX n3duparte-
JIei pUHAUIekKaT 3TOMY HAOOPY, TOJIOCOBAaHHE METOI0M IPOCTOTO OONBITMHCTBOM HUKOT/IA HE
IPUBOJIUT K LIMKJIAM B OOLIECTBEHHBIX MpeAnodyTeHusx. JJlomensl Kongopce sIBIsItOTCS 10BOJIBHO
UHTEPECHBIMU 00BEKTaMU C KOMOMHATOPHON TOUKH 3pEHHMS.

JlaBHO u3BecTHO [6], uTo oMeH KoHnopce 0KeH yI0BIETBOPSTH TOJIHOMY Ha0Opy Tak
Ha3bIBAEMBIX 3alPEIIAIOIINX YCIOBUI, KOTOPBIE MOT'YT OBITh TPEX Pa3IMUHBIX BUJIOB: HE-TIEPBBIH,
HE-BTOpOW M He-TpeTuil. Kaxxnoe He-yCnoBue I KaXJA0W TPOMKM KaHAMJIATOB 3alpeliaeT oJ-
HOMY M3 KaHAMIaTOB 3aHUMATh ONPEECICHHYIO ITO3HUIIHIO 10 OTHOLIEHUIO K IBYM IPYIMM KaH/IH-
JlaTaM.

O6wrun0 momeH KoHopce yIoBIETBOPSET CMECH 3alPEIIAlONINX YCIOBUH, T. €. JUIsl pa3-
HBIX TPOEK OH MOXKET YJIOBJIETBOPSATH Pa3HBIM 3aIIPEIIAIOLIUM YCIOBUSM, HAIPUMED B IIEpeMexa-
fouiel cxeme @umdepHa [7] UCIIONB3YIOTCS YCIIOBUS He-TIepBbIi U He-TpeTuil. OHaKo Jaxe J10-
MEHBI, YIOBJIETBOPSIOLINE OJHOMY U TOMY € HE-YCIOBHIO ISl KaXA0M TPONKHU, AAJIEKU OT I0JI-
HOM Kaccu(UKaIIH.

OcHOBHasl 11eJIb 3TOT0 UCCIIEIOBAaHUS — OXapaKTepU30BaTh KJIACC MAKCUMAaJIbHBIX JIOME-

HOB KOHI[OpCC, KOTOPLIC UMCIOT 3allpCIaroniec yCIOBUC HUKOTAA HE BTOpOfI B KaXKI0M TpOfIKC
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anbTepHaTuB. Llenecoobpa3Ho kinaccuuuupoBaTh T€ JOMEHBI, KOTOPbIE HE SBJISIOTCS KOMITO3HU-
UsMHU (HU B KaKOM CMBICIIe) Ooiee METKUX JOMEHOB. /{1 3TOro MbI ONpeAeNuM KOHIICTIIIUIO
Jnekomnosuiuu qomeHos Kongopcee.

Homen Konnopce sBnsieTcs cummempuunviym, €CIU A KaKI0T0 JMHEHHOTO MopsiiKa U3
JIOMEHa BEpHO, 4TO 00paTHBIN MOPSIIOK TakKe MpuHaaAnexut nomeny. lomen Konnopce sBisercs
MAKCUMAIbHLIM, €CITH HE CYIIEeCTBYET Apyroro nomena Konpopce, KOTOpbId cojeprxan Obl aH-
HBII JIOMEH B KauecTBE MOJAMHOXKecTBa. [IepBbIM HccleJoBaHUEM CUMMETPUYHBIX JOMEeHOB KoH-
nopce siBasiercst pabora [8], riae mocTaBieH psi HEepeIIeHHBIX MPOOJIEM, OTBET Ha KOTOPBIE MbITa-
eTcs Haiitu pabora [2].

MHOKeCTBO anbTepHATHB 0003Hayaercs yepe3 A = {1,...,m}, a MHOXECTBO areHTOB Ye-
pe3 V' = {1, ...,n}. Kaxnpiii arent i € N’ uMeeT JIMHSHHBINA MOPSAOK MPEANOYTeHusI P; HA MHO-
JKecTBe A (J1anee, eciiu He OrOBOPEHO MHOE, TO MO/ MPEAIOYTCHUEM MTOAPa3yMEBaEeTCs IMHEUHBIN
MOPAIO0K). MaKCUMAaIIbHBII AJIEMEHT B 3TOM MOPSIKE SIBISETCA HAWIYyYlINM, MUHUMAJIbHBIA —
HauxyammM. st aP;c u bP;c BBoautcs o6o3nauenue {a, b}P;c. [lycts L(A) OymeT MHOKECTBOM
BCEX BO3MOKHBIX JINHEMHBIX NOPSAKOB HA MHOKeCTBE X. KOpTexk U3 N TMHEUHBIX MOPSIKOB SIB-
astercst mpoduem npeanourenuit: P = (Py, ..., B,) € L(A)™. JIoMeHOM IIPEANOYTEHU SIBISETCS
IIOJIMHOKECTBO JIMHEHHBIX mopsiikoB D S L(A)™.

[TokazaHo, 4To CUMMETPUYHOCTH JoMeHa KoHgopce ompezensercs OrpaHHYEHUSMU HA
TPOUKH aJTbTCPHATHUB, T. €. JIOKATBHBIMU YCIOBHSIMH CUMMETPHYHOCTH.

Teopema 1.1. [2] MakcumainbHblii 1omMeH KoHIopce SBIISCTCS CUMMETPUYHBIM TOTZIA U
TOJIKO TOTJa, KOT/Ia JJis KaKJOW TPOWKH albTEpHATUB BEPHO, UYTO CYIIECTBYET allbTepPHATHBA,
HUKOTIa HE CTOSIIas Ha BTOPOM MECTE B CY)KEHUU JIOMEHA Ha JaHHYIO TPOUKY.

ITycte D sisercs nomenom Konpopce na muoxkectse A = {ay, ..., @y}, D1, ..., Dy ABIISI-
oTcs noMeHamu KoHzopce Ha Henepecekaromuxcsa MHoxecTtBax Cq, ..., Cy,. Torma onpenennm

KOMITO3MIIMIO JOMEHOB Kak JoMeH Ha MHoxectBe C; U ..U C,,, D(a; = D4, ...,ay = D) =
{ul, N 7 |ui € Di]_, ai,, -, a4, € D}. Ecnu nomens D, Dy, ..., Dy, SBISIETCS CAMMETPUYHBIMH, TO

Y UX KOMITO3HIUS SIBJISIETCSI CHMMETPHYHON. Ecim KOMITO3HIUs SBISIETCS CHMMETPUYHON, TO U
BCE YYaCTBYIOIME B HEH JJOMEHBI SBISIOTCS CHMMETpHYHbIMH. Hampumep, umest tomensl D =
{ab, ba}, D; = {12,21}, D, = {34,43}, HOJyYUM JOMEH
{1234,1243,2134,2143,3412,3421,4312,4321}.

JloMeH sIBIIsieTCSl HEJEKOMIIO3UPYEMBIM, €CIIH €r0 HEBO3MOXKHO TPEJICTABUTH B BUJIE KOM-
HO3HUIIUHU TOMEHOB, B KOTOPO# |D| > 1 u X0Ts ObI AJIsl OHOTO TOMEHA HUYKHETO YPOBHSI BBITION-

ueno |D;| > 1.
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Iomen K = {1234,4321,2413,3142} (3aech U naiee TMHEHHBIN MOPSI0K OMUCHIBAETCS
B BUJIE [10CJIEI0BATEIbHOCTH AJIbTEPHATUB) SBJISIETCS IPUMEPOM HEJIEKOMIIO3UPYEMOI0 MaKCH-
MajbHOTO cHUMMeTpuuHOro nomeHa Konpopce. Paccmorpum  nomensl Buga D =
{1234,4321, x,X}, riae X — MOCIIEA0BATEIbHOCTD aJIbTEPHATHB, MMEIOIIAsk OOpaTHBIN MOPSI0K OT-
HOCHTEJIBHO TIOCJICIOBATEIbHOCTH X. Takue JOMEHbI OMYy4riIi Ha3BaHue qoMeHsl Peitno [9].

ITocnenoBaTenbHOCTD SIBJISETCS IPOCTOM, €CIIM HE COEPKUT MHTEpBalla AJIUHON Oosee 1
¥ MEHEE M 3JIEMEHTOB, YbH 3HAUEHUs1 00pa3yroT MHTEpPBa HaTypaibHbIX uncenl. K npumepy, no-
ClIe10BaTeNbHOCTh 3124 He sABIsSETCS MPOCTOM, TaK KaK CONEPKUT uHTepBai 312.

Teopema 1.2. [2] Homen D = {1234,4321,X,X} sBIACTCA MaKCHMMaJIbHBIM CHMMETPHY-
HBIM HEIEKOMII03UpYEMbIM JoMeHOM KoHaopce, eciii ocie10BaTeIbHOCTb X SIBISIETCS IPOCTOM.

B [2] mokazano, 4To BEpHO M 0OpaTHOE YTBEPIKJICHHUE ISl YHCIIa ATbTEPHATHB, HE TIPEBBI-
HIaro1eM 1mectu. JloMeHbl, onvcanHble B Teopema 1.2, aBist0TCsl OCHOBOM JUIsl TOCTPOUKH pa3Ho-
00pa3HbIX CHMMETPHUHBIX JoMeHOB KoHiopce, UCIob3yst onepauo KOMIO3ULUN 10MeHOB. Co-
JiepKaTeIbHBIM IPUMEPOM TaKHUX JIOMEHOB SIBJIICTCSI JOMEHBI cernapalesbHbIX IPeANOYTeHHH.

CuMMeTpudHbIC MakcuMabHbIe 00sacTi Kongopce oOpa3yroT OoraTelii Kirace obacteit
Kongopce, onucanue KOTOPbIX CBOJUTCS K XapaKTEPUCTUKE HEPA3I0KUMBIX CHMMETPUYHBIX MaK-
CUMAJIbHBIX IOMEHOB. [ToMMMO TpHBHAIBHBIX JOMEHOB HA MHOYKECTBE €IMHCTBEHHOM aJIbTEPHA-
TUBBI, OOHapyXeH OoraTblil KJIacC TOMEHOB MOILHOCTBIO 4, KOTOpbIE HA3bIBAIOTCS TOMEHAMH
Peiino. OH oxapakTepu3oBaH B TEPMUHAX MPOCTHIX MOCIIEIOBATEILHOCTEN, KOTOPBIE SBISIOTCS
XOPOIIO U3yYeHHBIM KOMOWHATOPHBIM OOBEKTOM.

ABTOpBI HCCIIEI0BAHUS TIPEAIIOIATa0T, YTO IPYIUX HEPA3JI0KUMbIX CUMMETPUYHBIX MaK-
cuMaibHBIX ob6aacteit Kongopcee He cymiecTByeT. DTO MPOBEPEHO JUIs Ciydas MATH U HIECTH ajlb-
TE€PHATUB, HO OCTABHJIN BOIIPOC B IIOJTHOW OOIIHOCTH OTKPHITHIM. J[pyroil HHTEpEeCHBIN CBSI3aHHBIN
C 3TUM OTKPBITHIH BOIIPOC 3aKJIFOUAETCS B XapaKTEPHUCTUKE BO3MOXKHBIX Pa3MEPOB CHUMMETPHUHBIX
MakcuMaibHbIX oOaacteil Konnopce. Bee n3BecTHbIE KOHCTPYKIIMM AAalOT HAM pa3Mep, paBHbBIN

CTEIEHU JBONKH.
1.1.2 O6o6uieHHbIe IpennouTeHus PumodepHa

OI[HOHI/IKOBBIG MNpEANIOUYTCHUA MOACIIHUPYIOT MNPCANOYTCHUA Ha MHOXCECTBC KCEJIACMBIX
AJIBTCPHATHB. OCHOBOHOHaFaIOH_[I/IM CBOMCTBOM 3THX Hpe,Z[HO‘-ITeHI/Iﬁ ABJISICTC MUHUMAJIBHOC pa3-
H006pa3I/IC, KaxxJiad aJIbTCpHAaTUBA SABJISICTCA HaI/IHyT-IH_ICﬁ XOTs1 OBl B OIHOM HNPCAINNOYTCHHUU U3 NO-
MCHa. O6paTHBIe K HUM, OJHOJTYHKOBBIC IPCANNOYTCHH A, MOACIIUPYIOT IPEAITIOYTCHUA HA HEXKEIIAa-
TCJIIBHBIX AJIbTCPHATHUBAX, HAITPUMCEP HAa BO3MOKHBIX MECTAaX PasMCIICHUS 3arpA3HAIOIICTO OKPY-
KAy Cpeay npCArnpusTrs. B JaHHOM OOMCHC KaXXJiasl aJIbTCPHATHBA ABJISACTCSA Hanxynmeﬁ

XOTs OBl B OIHOM NPCATNIOYTCHHUU.
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Mopenb CTpyKTYpUpPOBAHHBIX IIPEANOYTEHUM, ONUCHIBAIOIIUX PEANOYTEHUS KaK Ha XKe-
JaeMBIX, TaK U Ha HEXKEIAEMBIX IPEIMOYTEHUSX ocTpoeHa B [ 3]. Takoit MoienbIo sBisieTcst 0000-
mieHHbie npeanodyrenuss dumbepna [7]. Jlomen ompenensercs MOIMHOKECTBOM albTCPHATUB
X © A u 1ocnenoBaTreIbHOCTBIO ANBTEPHATUB Ay, ..., ;. JJOMEH ompenensercs ciaeayrolumMu
YCIIOBUSIMH Ha TPOVKH abTEPHATHB. JIJisl KaXI0U TPOMKH aIbTEPHATHB A, A, A BEPHO, UTO €CIIH
MeaMana yucen [ < j < k npuHajnexur X, TO anbTepPHATUBA d; HUKOTJA HE CTOUT Ha IEPBOM
MeCTe B CY>KEHUU JJOMEHA Ha 3Ty TPOUKY, U eClii MenuaHa yucen [ < j < k He IpUHAUIeKUT X,
TO AIbTCPHATHBA (; HUKOT/[A HE CTOUT HA MOCJIECJHEM MECTE B CY)KCHUH JIOMECHA HA OTY TPOMKY.

JloMeH OHOITMKOBBIX MPEANOYTCHUN U ToMeH DuIdepHa SBISIOTCS YaCTHBIMU CITy4asiMu
00006meHHOr0 1oMeHa duidepHa.

Jomen Konnopce siBisiercst c1ab0 MUHUMAIbHO Pa3HOOOPA3HBIM, €CIH AJIs KaXKIOH allb-
TEPHATUBBI HAWJIETCA JIMHEWHBIN MOPSAIOK, B KOTOPOM JaHHAs aJIbT€pHATHBA HAXOJUTCS HA TIep-
BOM WJIM TIOCJIETHEM MecTe. JJoMeH SIBIsIeTCSl CBSI3HBIM, €CJIM OJMH JIMHEHHBIN MOPSA0K JOMEHa
MO>KHO TOJYYHUTh U3 JPYTOro C MOMOIIBIO MOCIEI0BATENILHOTO OOpaIleH sl Tap COCEAHUX allb-
TEPHATUB JIMHEHHBIX MOPSAIKOB, IIPH 3TOM BCE MPOMEKYTOUHBIE JTUHEHHBIE MOPSAKU TOXKE MPH-
HAJUIeKAT TOMY K€ JOMEHY.

Teopema 1.3 [3]. MakcumanbsHbii 1oMeH KoHmopce sBIIIeTCS CBSI3HBIM ¥ CJIA00 MHHH-
MaJbHO Pa3HOOOPa3HBIM TOTJA U TOJIBKO TOrJa, KOrja OH sBIsieTcs 000OMIEHHBIM JIOMEHOM
®dumbdepHa.

JlaHHBIN pe3ynbTat ABJsSeTCs] 0000IIeHNeM aKCHOMAaTUYECKOM XapakTepu3aluen 0JTHONH-
koBbIX npeanodrennii K. [Tynme [10]. OgHONMUKOBBIE HA OKPYKHOCTH TIPEIIIOUTSHUS OTMPECIIs-
IOTCSI AHAJIOTMYHO OJIHOMMKOBBIM. AJIbTEPHATUBBI pa3MEIIeHbl Ha OKPYKHOCTU. KakJblil areHT
MMEET CBOK HAWIYUIIYIO U HAUXYALIYIO albTEPHATUBY. AJIBTEPHATUBBI MEXAY HAWIydIIed U
HauXyJIIed KaKIblil areHT yIops0UYUBAET COIIACHO UX Pa3MEUICHUIO Ha OKPYKHOCTU. AJIbTEp-
HATUBBI C Pa3HBIX CTOPOH OT HAWIYYIIEH MOTYT OBITh YIOPSAIOYCHBI MPOU3BOJILHBIM 00pa3oM.
JloMeH OJTHONMUKOBBIX Ha OKPYKHOCTH MPEANIOUYTEHUM He sABIIsieTcst fomeHoM Konmopce.

Teopema 1.4 [3]. O600mEnHBIN foMeH DuibepHa sSBIsIETCS MOAMHOXECTBOM OJTHOTTHKO-
BOT'O Ha OKPY’KHOCTHU JOMEHA.

O060061meHHbIN [oMeH DuibepHa sBisieTcs MakcUMaiabHbIM AoMeHoM Konpopce. Takum
00pazoM, ATOT TOMEH COBMEIIAET aITOPUTMUUYECKHE TPEUMYIIIECTBA OJHOMTUKOBBIX Ha OKPY)KHO-
ctu npeanoytenuii [11] u HopmaTuBHEIE cBolicTBa 1oMeHOB KoHmopce.

O60061mmeHHbI ToMeH DumibepHa UMEeT HECKOIBKO COIEPKATENbHBIX WHTEPIPETAIIHIA,
COBMEMIAIONINX PACIOJIOKEHHBIE Ha OKPYKHOCTH aJIbTEPHATUBBI U pa30MECHHE albTEPHATUB Ha

npuemiieMble U Henmpuemiemble. HanpumMep, OKpy>KHOCTbIO MOXKET ObITh 24-4acoBOW BpEMEHHOU
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uHTepBall. KoIJIeKTHB UIlleT BO3MOKHOCTh COTJIacOBaTh O0IIee BpeMs BCTPEUr OHJIaiH. ANbTep-
HATHUBBI MOTYT JIS)KaTh KaK BHYTPU MHTEpBaja pabOYMX 4acoB, TAaK U BHE €r0, HO TOJIBKO albTep-
HATHBBI, JISKAIIME B MHTEpBajie pabounX 4acoB, MOTYT OBITh HAWIIYUIIIMMHU, OCTAJIbHBIE HE MOTYT
OBITH HAWIYYLIMMH, HO MOT'YT OBITh HAMXYALIUMHU.

OMnupuueckue uccienopanus [ 12] mokaspBaroT, 4TO OJTHOMUKOBBIC MPEIOYTCHHUS SABIISI-
I0TCSl TEOPETUYECKON KOHLIETILIMEHN 03 TPUMEPOB U3 peabHbIX BEIOOPOB. IIpennourenus omskue
K OJJTHONTUKOBBIM [ 13] HampasiieHbl HA TO, YTOOBI MPUOIU3UTE YUCTO OJHO3HAYHBIC MTPEITOYTCHUS
U pacIIupUTh HAOOP paccMaTpuBaeMbIX npoduiieit npeanoyrenuid. CyiecTByeT MHOTO Clioco00B
OTpeACNUTh MPEANOUTEHHS, OIU3KHUE K OJHOMUKOBBIM: MPOGUIN MPEANOUYTEHUH, KOTOPbIE CTa-
HOBSITCSI OJHOIMKOBBIMH TIOCJIE yJaJleHHUs! K areHToB, WM MOCie yaaleHus Kk anbTepHaTuB, WK
nocJe pasaeneHus Ha k yactei, uium nocse BeIOMHEHNA k mepecTaHOBOK MOCIIEI0BATEIbHBIX b~
TEPHATUB B MOPSAKE IPEANOUTEHHS U T.1. Bee 3T 0600111eHNS ABIAIOTCS SBPUCTHUECKUMHU U HE
00J1a/1a10T YETKUMH TEOPETUYECKHUMH CBOICTBaMH, HAIIpUMEp, BCE TaKUE OOJACTH HE SIBISIFOTCS
obnactsamu Konpgopce.

HecmoTps Ha xoporme matemaTu4eckue cBoiicTBa AjoMeHa dumidepHa, OH HE HAXOIUT
MPUMEHEHHUS B TEOpUU OOIIECTBEHHOTO BbIOOpa. B 3TOM pa3zzene akcuomaTH4ecku 00OCHOBBIBA-
FOTCSI IOMEHBI, SIBIISIOIIUECS MOYTH OHONUKOBBIMHU, (GF-10MEeHbBI) 1 1aeTCsl HHTEPIPETALHS STHX
npeanouteHuii. Beenenne GF-10MeHOB — 3TO mIar K IpUMEHEHUIO0 HOBOTO KJIacca CTPYKTYPUPO-
BaHHBIX NPEANOYTEHUH, BKItoYas JoMeH Pumbepna. CoBMelIeHne MOJeNed IpenouyTeH!i Ha
MHO>KECTBE KEJIaeMbIX U HE)KETaeMbIX allbTEPHATUB (CMEIIaHHAS MaHHA) SBIIIETCS COBPEMEHHBIM

pa3BUTHEM YKOHOMHYECKUX Mojeneii Beioopa [14].

1.2 UccnenoBaHue aKCHOMATHYECKUX CBOHCTB M pa3padoTka 3 eKTUBHBIX aJIro-

PUTMOB BBIYHCJIEHHS HOBbIX 00001IEHHI1 YCTOHYHUBBIX TYPHUPHBIX pPelICHHH

I'ocynapcTBO €XeroJHO TpaTUT COTHU MUJUIMAPJOB pyOseit Ha pa3BuTue Hayku. J{is no-
JTy4eHHus: HanOoJbleil oTaauu mo100Hble MHBECTHIIMU NMPOBOASTCS C YUETOM OLIEHKU pe3yibTa-
TUBHOCTH y4yeHbIX. /laHHasI OlleHKa JieJlaeTCsl Ha OCHOBE aHaJM3a 3HaYMMOCTH HAayYHBIX J)KypHa-
JIOB, B KOTOPBIX MYyOJIMKyeTcsl y4eHbId. JlJi1 cpaBHEHUs HAY4HBIX KypHAJIOB B OMOIMOMETpUU
IPEI0’KEHO MHOKECTBO OMOIMOMETpHUecKUX Moka3aTteneil. OueBuIHO, YTO AJis OobIei 00b-
€KTUBHOCTH O0CY)XJIaemas OIleHKa pe3yJbTaTUBHOCTU JIOJDKHA MPOBOJUTHCS MO COBOKYITHOCTH
ATHX MOKa3aTelNel, 0JIHaKO Ha MPAKTHKE OKa3bIBAETCs, YTO HECOBIAJCHHE OTHOCUTENBHBIX Olle-
HOK OJIHMX U T€X K€ HAYYHbIX KYPHAJIOB 110 Pa3INUHbIM OMOIMOMETPUUECKUM MTOKA3aTENSIM ITPH-
BOJIUT K OTCYTCTBHIO (B 00IIeM ciiyyae) TpaH3UTUBHOCTU. Bo3HuKaeT mpobiemMa onTHMaIbHOTO

BLI60pa B CUTyallU NNPOTUBOPCUYHBBIX HpeHHOqTCHHﬁ, TO €CTb npo6neMa BLI60pa B HCKOTOPOM
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(HEe HaMBHOM) CMBICJIE JIYUIIUX JIbTEPHATUB HA OCHOBAaHUH PE3yJIbTATOB UX IOINAPHOIO CPaBHE-
HUS, PETIPE3EHTUPOBAHHBIX HETPAH3UTUBHBIM OTHOIIeHHEM. [1o100HYI0 TpobIeMy MOXKHO Hpea-
CTaBUTh Kak 3a/1a4y BbIOOpa modeautens (uiau modeaureseil) B CIOPTUBHOM TYPHUPE, H TOTOMY
KOHIIENIUH €€ pelIeHus ObUIN Ha3BaHbl MYPHUPHBIMU PEULEHUIMU.

OueBuHAsA CIOKHOCTh KAaK B IIOCTPOEHUHU TEOPETUYECKOI0 0OOCHOBAHMSI, TaK U B IpakK-
TUYECKOH peann3alnuy HETPUBUAIBHBIX METOAOB Pa3pELICHUs] ONMMCAHHBIX BBIIIE TPOTHBOPEUHIL
IpUBeia K OTCYTCTBHIO B OTKPBITOM JOCTYIE HH(OPMAIIMOHHBIX CHCTEM, O3BOJISIOIINX CTPOUTh
arperupoBaHHbIC PAaH)XUPOBAHUS HAYUYHBIX )KYPHAJIOB HAa OCHOBE MX OMOJIMOMETPUYECKUX IOKa-
3aTesei.

B nanHOM MccieoBaHUM JUISL PEIICHHS MTOCTABICHHOW MPOOIeMbl ObLTH MCIIOIB30BaHbI
0000IIeHNsI TAKOTO TYPHUPHOTO pEIICHHs, KaK MHHUMAaJbHOE IOKPHIBAIOIIEE MHOMXKECTBO
(minimal covering set), BBeaernoe B [15].

OCHOBHBIMHU 3a/1a4aMU MCCIIE0BaHUs ObLUIN, BO-TIEPBBIX, IPOBEPKA COXPAHEHUS paccMar-
pUBaeMbBIMH BEPCUSMHU CBOMCTBA yCTOWYMBOCTH MUHUMAIILHOTO TIOKPBIBAIOIIETO MHOXKECTBA, BO-
BTOPBIX, pa3paboTka mporotuna (minimum viable product, MVP) uapOpMaiMOHHONH CHCTEMBI,
MO3BOJIAIOIIEH TPOU3BOANUTE OLIEHKY HaAYYHBIX KypHAJIOB HAa OCHOBE 3HaU€HHUH uX Oubimomerpu-
YECKUX MoKa3aTesel, U B-TPEThUX, IPOBEPKA HA PeaIbHbIX IaHHBIX KaUeCTBa PAHKUPOBAHUH, I1O-
JyYEHHBIX C IOMOIIBIO YCTONYMBBIX BEPCUN 00CYKIAEMOI0 PELLICHUS.

B pesynbrate mpoBeIEHHOTO HCCIIeI0BaHUS OBLIO MMOJYYEHO ONMCAaHUEe CBOWCTB 00001IIe-
HUIl MUHUMAaJIbHOI'O HMOKPBIBAIOLIET0 MHOXKECTBA U CZAEJaH BBIBOJ O L€JIECO0OPa3HOCTH MX HC-
T0JIb30BaHMs B MPUKJIAIHBIX 331a4ax. Kpome Toro, ObuT pa3paboran (Ha Python) MVP 6u6muo-
METPUYECKON MHPOPMAIIMOHHOM CHCTEMBI, aHAJIOIOB KOTOPOIl Ha phIHKE HE IpejacraBieHo. Ha
IpUMeEpe PEANbHBIX M aKTYaJbHBIX JTAHHBIX O HAYYHBIX )KYpHAIax 10 MEHEIKMEHTY IOKa3aHo,
4TO TYPHUPHBIE PEILICHHSI PENPE3CHTUPYIOT COBOKYITHOCTh HCXOIHBIX PAHKUPOBAHUH, TOCTPOCH-
HBIX Ha OCHOBE 3HAa4YeHUH IIecTH Haulosiee MOMYJISIPHBIX OMONIMOMETPUUYECKUX IOKa3aTesei,
Jydllle, YeM Ka)KJJ0€ U3 HUX.

B nynkre 1.2.1 onuceiBaeTcsi TeopeTnyeckasi MOJENb BbIOOpa HA OCHOBAHUM MOMAPHOTO
CpaBHEHMs BapUAHTOB, IPUBOIATCS ONPEIEICHUSI OCHOBHBIX MOHATUH. DOPMYITUPOBKU ONpee-
JIeHHi 3aMMCTBOBAHbI B OCHOBHOM 13 [16].

B nynkre 1.2.2 conepxarcs GopMyIupOBKH TEOPEM, TTOKA3bIBAIOIINX HAJTMYNE UITU OTCYT-
CTBHE y paccMaTpuBaeMbIX 000OIIEHWH MHUHHUMAJIbHOIO MOKPBIBAIOIIETO0 MHOXKECTBA Ba)KHBIX
CBOWCTB TYPHUPHBIX pPeUIeHUH, onpeaenéHubix B pazaene 1.1.

B nynkTe 1.2.3 npuBoaurcs onucanue pazpadboranHoro MVP, Taxke B Hell yka3aHbl HH-
CTPYMEHTBHI, UCIIOIb30BaHHbIE B IIpoliecce pazpaboTku. [IpuHiun paboTel BeO-MPHIIOKEHUS OMH-

paeTcs Ha METO/I0JIOTHIO, OMTUCaHHyo B [17].
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B nynkre 1.2.4 nmpuBOIUTCS pe3yNbTaT CpaBHEHHSI COPTHPOBOK C MOMOIIBIO pacCMaTpH-
BaeMbIX 0000IIEHNIT MHUHUMATBLHOTO MOKPBIBAIOIIETO MHOKECTBA C HEKOTOPBHIMU APYTUMHU METO-
JaMH TIOCTPOSHUSI PAH)KUPOBAHMIA, OCHOBAHHBIMHU Ha TYPHHPHBIX pelieHusix. l[IpuBencHHBIC B
JIAHHOM pa3zieie pe3yiabTaThl ObLUIN MOTYYEHBI ¢ TOMOIIIBIO pazpadoranHoro MVP.

B 3akitoueHnn KpaTKo pe3lOMUPYIOTCSI OCHOBHBIEC PE3YJIbTaThl HCCIIEIOBAHUS.
1.2.1 Obmue TeopeTUYECKre CBEACHUS

1.2.1.1 Be16op u npeanouTeHus

Vuusepcanvhvim mroscecmeom A Ha3bIBalOT MHOXKECTBO BCEX MOTCHIMAIBHO JOCTYITHBIM
JUTsl BBIOOpA ayibTepHATHUB, |A| > 2. [Ipedvsenenue X npeactaBiseT u3 cedst HEMYCTOe KOHSUHOE
MOJMHOKECTBO YHUBEpcaabHOrO MHOXecTBa A, X € A. B paccmarpuBaemoii 3amade BbIOOpa
IpEIbIBICHHE SIBIISICTCS IEPEMEHHOM BeTMUUHOM. BEIOOp ecTh pa3enenne npeabsaBieHIs Ha 1Ba
MOJIMHOXECTBA — TMOJMHOXECTBO BBHIOPAHHBIX W TOJAMHOXKECTBO OTBEPTHYTHIX AlIbTCPHATHB.
Dyukyus 6blo0pa UK peutenue 3a0auu 8v1oopa S(X) — 3T0 PYHKIHS, KOTOpas KaKIOMY Mpelb-
SIBJICHHIO CTABUT B COOTBETCTBHUE IMOJIMHOKECTBO BBIOPAHHBIX ajbTepHATUB S C X.

Br10op U3 mapel ajgbTepHATUB OJIHO3HAYHO ompenenseT Ha A moiiHoe, peIeKCHBHOE, U
AHTHCUMMETPUYHOE OMHAPHOE OTHOIICHHUE X, TPEACTABIISIONIEE HECTPOTUE MPEANIOYTCHUS BbI-
Ouparomiero. ACHMMETPUYHASL YacTh > ATOrO OTHOILICHUS SIBJISICTCS TIOJHBIM, aHTHPE(IICKCUB-
HBIM U aCUMMETPHYHBIM OMHAPHBIM OTHOILICHHEM, PEIPE3CHTUPYIOIIUM CTPOTUE MPEATIOYTCHUS
cyOobekTa BbIOOpa. CUMMETPUYHYIO YacTh ~ OTHOUICHHUSI X COCTABISIOT YIOPSJIOYCHHBIC MTaphI
PaBHOILICHHBIX allbTepHATUB. be3 moTepu 0OIIHOCTH MOXKHO CUMTATh, YTO B 3TOM Cllyyae BbIOUpa-
10TCs 00€ aNbTEPHATHUBBI.

EcTecTBEeHHBIM peleHneM 3a/1aui BEIOOpa SBISETCS MHOKECTBO MAKCUMATIBHBIX DJIeMEH-
mo6 CyXeHUs OMHapHOTO OTHOUICHUS Xy Ha peabspierne X. OIHaKo XOpOIIO N3BECTHO, UTO B
paccmaTpuBaeMoil 3ajjaue KOJUIEKTUBHOI'O BbIOOpa MaKCHMAaJbHBIX 3JIEMEHTOB OTHOLIEHUS Xy
MOJeET He cyiiecTBoBath (mapamokc Konmopce).

1.2.1.2 TypHUp U TypHUPHBIE PELICHUS

Typrupom T Ha3BIBAIOT Mapy NPEabABICHUS X U Cy)KEHUS OTHOILCHUS > HA 3TO MPEIbSIB-
nenue, (X, >y). Crabvim mypruupom W HazbiBaroT 