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KHNPUI (panacada noxkropu (PhD) nuccepranusicu aHHOTAIMSICH)

Jucceprauuss MaB3yCHHUHI [10J13ap0Juru Ba 3apypatu. byryHru kyHra
KeO JKaxoH MHKECHAa om0 OopumaéTraH Kyruiad HWIAMHUI-aMaluil TaaKUKOTIap
aKcapwsIT XoJaTiapja MareMaTuK (¢Gu3uka Ba (QyHIAMEHTaT aireOpaHuHT
acoCJapUHU TaJKUK KWIMII Macajajgapura kenrupwiagu. CymnepaireOpanapra
OynraH KU3UKUIIHUHT KECKHMH OpTUIIM yJapHUHT ¢u3ukaga O0030H Ba
dbepMUOHIApHU OUPIAIITUPUIL, WYKUA Ba JUHAMHUK CUMMETPHSIIAP TYPYXUHU OHp
Makmyara uruin Ba Oapya (pyHIaMEHTal KydJapHHU SrOHA MalJIOH Ha3zapuscHUra
VTKa3uIll UMKOHWUHU Oeprammryd OwiaH acociaHaau. Jlu cymeprpynmaiapu Ba
cymnepanredpaiapyu CynepCUMMETPUSIAD Ha3apusCHIla DHI KYN KYJUTAHWIQIUraH
cynepkynxwukiaap 0ymm6, Jlu cynepareOpaJapyHUHT TY3WIMII Ha3apusCH Ba
TacHU(QIIAIT MyaMMOJIap¥ HOACCOIMATHUB aire0pajapHUHT MyXUM BasudamapumgaH
0ymob KenmMoKaa.

Xo3upru KyHja *axoHjaa 4exiu ymuamian Jlu cynepanreOpanapu Ba ylapHUHT
ymMyMiammacu xucobnanran JIeiOHu cynepanredparapuHy TaAKUK KWAJIMII, COIa
Ba CUIIYBUAHJIMK MMAPTIAPUHU KAHOATIaHTHUPYBUU JIeOHUI] cynepanredpanapuHu
TacHU}IIAI MyXUM axaMusIT KacO aTMoKa. JIu anredpanap Ha3apUsICHHUHT KIACCUK
TeopeManiapuHuHT akcapusti Jlu Ba JleiOnuiy cynepanrebpanapu y4yH YpuUHIH
Oynmaranmuru cababmm, euwmimyBuaH JleOHuWIl cymepanreOpamapuHu TacHHU]IIAIT
Macainacu HWI-3pKIHM AuQdepeHInarialuiapHyu TOTHII Ba yap OpKaId €4nITyBUYaH
cyrnepanreOpalapHy aHUKJAITa Kentupuiaaau. by Oopana: sxydT KucMu Oepuiran
JleitOnuL cynepaireopajiapuHu TacHu(amI, HUJIBIIOTEHT JleitOuuL
cynepanredpanapHuHr nuddepeHuaianyiapuHd TOMUII Ba eduiTyBYaH JIeHOHuUI
anreOpaiapHA TaBCU() KAIUII MAKCAJIM WIMHAKA TaIKUKOTIapAaH X|COOIaHa 1.

Mamnakatummsaa GyHaaMeHTan GpaHiapHUHT WIMHA Ba aMalvii TaTOMKUTA ATa
OyJraH amaivii MaTeMaTHKa, CTATUCTUK MEXaHWKa, (PU3MKa Ba PaKaMJId UKTUCOIHET
(danmapura YpTHOOP KydanTupwiau. XKymnanan, oXupra Hiuiapa cymnepainreopanap
MaTeMaTHKaHUHT TYpJIM COXaIapHia, alHUKCa T€OMETPHs, TOTIOJIOTHS Ba (pu3uKama
V3UHUHT SIHTH TaTOWKJIAPWHUA TOMHWIIIA JaBOM OTMOKaa. Oxupru #wwuiapnaa
HWIBIOTEHT JlelOuul cynepanrebpanapuan TacHu(Iam Ba edntyBYaH JlenOHMII
anreOpaapuHUHT Ty3WIMII HA3apUSICHUHU aHUKJIAM OYViinda CalMOKIIN HaTHKalapra
spuiiau. Basupnap MaxkamacHHUHT Kapopu OwiaH «Anredpa Ba (QyHKIIMOHAT
aHanu3» (aHJApUHUHT YCTHUBOp HYyHamunuiapu OyiiMdya Xalkapo CTaHaapTiap
Japaxacua WIMUN TaaKUKOTIap oJmb Oopuin maremaruka (paHuHUHT acoCHi
Basubanapu Ba QaonuaT WyHammMnuiapu 5Tud Oenrmnanaul. Kapop wmxpocuHu
TabMHHJIANIA WIMUN  HaTWKalapaaH WiIM-(QaHHUHT TypJIOIl  coXalapuaa
doinananuin Makcaguaa eduiayBuaH JlelOHun anreOpanapu Ba cynepanreopanapu
HA3apUSACUHYU PUBOXKIIAHTUPHUII MYXUM axaMUSATTa 3ra.

V36exucton Pecnybimmkacu Ipesunentunuuar 2017 i 7 depanmary  [10-
4947-con  «Y30ekucTOH PecnyOIMKacMHM sSIHAaAa PHBOXIAHTHPHIN — OYiinda
xapakatiap crparerusicu Tyrpucuaanru @apmonn, 2019 itun 9 uronparu 11K-4387-

1 V36exucton PecnyGimkacu Basupmap maxkamacu 2017 imn 18 maitmarn «V36exucton Pecny6Gmkacu dammap

AKaJICMUSICHHUHT SHTHIAH TAIIKWI STHTaH WIMHN TaJKMKOT Myaccacaiapu (aoJHMsATHHH TANIKWJI TUII TYFPUCUIA»TH
292-conum KapopH.
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coH «Marematuka TabJUMU Ba (aHJAPUHU SIHAJa PUBOXJIAHTUPUIIHU JaBliaT
TOMOHMAH Ky JUIa0-KyBBaT/JAll, IIYHHHIICK, Y30eKucToH PecryOmukacu Pamtap
AxkanemusicunviHr  B.M.PoMaHoBCkuii  HOMHMmarn  MaremaTtuka — MHCTUTYTH
(daoymsATHHY TyOlaH TaKOMWUIAIUTUPULI Yopa-Tagoupiapu tyrpucuaanru Ba 2020
vmn 7 wmainiparm  [IK-4708-com «Maremarnka coxacuaard TabJuM CUGATHHA
OIIMPUII  Ba  WIMHNA-TAAKUKOTIIAPDHU  PUBOXIAHTUPHUII  YOpa-TagOupiapu
TYFpUCUAA»TU  KapopJiapu Xamja Ma3Kyp (paonusTra Teruuum OomKa HOpMaTHB-
XYKyKUIl Xy#oKarTiapia OedrmiaHrad BazudajapHd amaira OolmMpuiga yuoy
AUCcepTanus TaAKUKOTU MyalsiH Japakaaa Xu3MaT KUIaau.

TaankukoTHUHT Pecny0ymka (pan Ba TEXHOJIOTUSUIAPH PUBOKIAHUIIMHUAHT
YCTYBOp HyHANMILIApHATra MOCAMIH. MasKyp TaIKUKOT Y30ekucToH Pecry6imika
dan Ba TexHOJIOTHsIap pUBOXAIaHMIIMHUHT [V «Maremaruka, MexaHHMKa Ba
nH()OpMaTHKa» YCTYBOP WYHATHUIIN JOUpacHuaa OakapuiraH.

MyaMMOHHHI YpraHwIraljiuk aapazkacu. Oxupru Wwwiap aasomuaa JIn
cynepanreOpaiapu Ha3zapusCcHIa KaTTa WMWK HaTHxanapra spuminy. XKymanax,
conna Ba spumcoana Jlu cymepanreOpanapu B.Kan, J[.A.Jleiitec, ®.A.bepe3un,
B.C.Petax Ba OomkamapHuHr wunuiapuga Oatapcun TacHuU(aHTaH Oyica,
Hunenorent JIu cynepanre6panapu FO.Xakumxkanos, P.M. HaBappo, JI.M.Kamayo,
M.I'mnnnap ToMOoHUIAH ypranwirad. XycycaH, HIWIbUHJIEKCH Makcumal oynran Jlu
cymnepanredparapuHUHT Ky(HT KHCMUHHUHT YIdamMu 2 Ta, TOK KACMUHHUHT YI4aMH 3ca
TOK COHra TeHr OyyimO, xap Oump Yymuamma OyHman JIum cymepanreOpamapu siroHa
AKaHJIUTH ucOoTiIanrad. Hunbpagukanu 6epwiran eqwtyBdan JIu cynepanredpanapu
Ba ynapra noup myxum ¢axtiap K. bayenca, JI.b.JIusen, M.Poapurec-Bamnepre,
I'.Canmrago, O.A.Canuec-Banencysnma Ba OONIKaJapHUHT WIMHUN MakoJjajlapua
KEITUPWITaH.

buau3ukm kynaiitMa OWIaH aHUKJIAHTaH HOACCOIMATHB alireOpa XucoOIaHraH
JleitOuu1l anreOpacMHMHT MXTUEPUN DJIEMEHTUra VHIAaH KYNaWTUpUIl oleparopu
nuddepennmamamm 6ynaau. bynaait anreOpanap cundu unk mapta A.M.brnoxHuHr
nmmaa kenrupwirad  Oyncama, JK.-JI.Jlome Ba T.[lupamBunmHHHT — ITUKIHK
roMoJIOTHsIJIapra OWJ HWUUIapHuiaH KeluHruHa Oy ainreOpanapra Karra KU3UKHIL
naiino Oynau. JleitOuun anrebpacu aramacunan Oupunuum O0ymu6 K.-JI. Jlome
doiinananran. Jleibuun anreOpamapuHu TaaKUK K macanamapura M. Kasac,
P.Kypaunanu, 111 A.Aromos, A.Jlxymanuinmae, b.A.Omupos, X.P.'ome3 Ba Oomka
OJIMMJIAPHUHT HWIIIApU OaruIuiaHraH. XycycaH, cojaja Ba sipuMmcoana JleiOHwu
anreOpanapuHuHr Tabpudnapu A./[xymanuniaeB TOMOHUAAH KUPUTUINO, CO1a Ba
apuM coana Jleibnul anreOpanapura Mucosuiap KenTupuiarad. byHaan tamkapu,
JleitOuuir anreOpanapu TpaayupoBKara, HWJIBUHIEKCHUra, XapaKTEpPUCTHK KeTMa-
KETJIMTUra  [apTiap KY MIHIII épaamuna  [ILA.Aromnos, b.A.Omupos,
A.X.Xynoitbepaues, M.JIagpa, M.Kazac, X.Kaca3, 1. A.Kapumxonos, K. K. Anaiues,
K.K.A6nypacynoB X.M.Ankouea, A.lllabanckas, N.C.Paxumos, J{.bapuc, JI.bocko-
Hyn6ap, K.K.MacyroBa, E.M.Kanste, M.MHCcya Ba OomKamap TOMOHHAH
YPpraHWIraH.

JIn Ba JleitOnun anreOpanapu xamzaa Jlu cynepaireOpanapuHu 3 Uuura oJirad
Jleitbuniy cymepanredpanapu JlelOuun anredpacura I'paccman KOOMFUHU TabCHUP
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KWIMII  €pJaMuJa AaHUKJIAHTaH aWHMUAT OpKAJIM  XapakTepJiaHaau. byHpan
cynepanreOpanap yuyH JleiOHun anreOpanapu Ty3WIHIN Ha3apUACHIArd MablyM
dakTaap KucMaH YpuHIM OYIIn0, yIapHUHT Ky(PT KUCMH aitHaH JleliOnui anredpacu
oynagu. CynepaireOpaHuHT XapaKTepPUCTHUK KETMAa-KEeTJWIWra, HUJIbWHICKCUTA Ba
Vagamura Kyvwimrad mapTiap Eépaamuaa Hol-pumdopm, dummdopm Ba Oolka
Katop HwibnoteHT JlelOnun cynepanreopanapu 1. A.AronoB, b.A.OMupos,
A. X Xynoitoepnues, JI.Kamauo, X.I'ome3, P.Haappo, C.Anb6esepuo, X.['apcua-
MapTtuHec Ba Oomkanap TOMOHHIAH TacHHQUaHTaH. XyCyCaH, HUJIBIIOTEHT
JleitOumIr cynepanreOpalapuHUHT MaKCUMall HUJIbMHACKCH N+M-+1 skaHmuru
ncOotnanu0, OyHmai cynepanredpanap TyIHMK TacHUuGIanrad. EunnyBuan JlenOHuI
cynepanreOpalapuHUHT  TacHU(am Macajacuaa HUIbPAIUKATMHAHT HOJIMHYN
napaxamu  auddepeHnuaanviapuaad  QoiganaHuim  YpUHIM  OKAHJIUTH
HUIbpagukam Oepuiran JleiOuul cymepanreOpamapuHu TacHU]IAIT WMKOHWHU
oepau.

JuccepTanus TATKMKOTHHHHI TUCCePTALHUS 0aKa PUJIraH MyaccacaCHHUHT
WIMHH-TAAKHMKOT HILUIApU pekajiapu OuiaaH Ooraukiauru. Jluccepramus
TankukoT B.J.PomMaHOBCKMII HOMHJaru MareMaruka HWHCTUTYTMHUHT OT-04-
82+0T-D4-87 pakammu “Omneparopiiap Ba HOACCONMATUB anredOpamapia JoKal
auddepeHraian Ba aBToMmoppu3aMiiap, HOUYM3UKIM TUHAMUK cucTeManapia (asa
amvManmnuiap Ba xaoc” +  “EBkmma  Ba mceBmo-EBkmma  dazomapumaru
STPU YM3WKJIAp Ba CHUPTIAPHUHT TJI00AT WHBApHAHTIIAPU Ha3apusICH Ba YHHHT
MeXaHuKara TaTOWKIapu~  MaB3yCHJIard WIMHK-TAJIKUKOT JIOWHMXAcH, XaMJia
MHCTUTYTHHUHT EDA-Prex-2018-79 pakammn «Jleitbnu anrebpanapy TacBUpIapu
MaB3ycuaaru Enuiap WIMHH-TAAKAKOT JOMUXACH TOUpacHIa OaxapuiraH.

TagKMKOTHUHI MaKcaAM HUIbpaguKaTu OepwiraH edmiyB4aH JIeHOHMI
cynepanredpanapu, Xxamaa y4d yirdamian coaaaJlu anredpacu OunaH acconuupiiaHral
JleltOuu1 cynepanredpaiapunu TacHUdIamaaH noopar.

TaagKuKOTHUHT Ba3udasiapu:

Kypr Kkucmu ya ymaamimm coanma JIm anredpacura nzomopd Oynran JleOnwm
cynepanredpanapuHu TacHUIAIT;

HWIbpAIUKaIM  Oepwimrad  edwryBdaH JlelOHWm  cymepanreOpanapuHu
TacHuaI,

HUJIbPAAUKAIM MaKCUMall Y3yHIuKaaru keasu-pumdopm Jlm amredbpacu
Oynran euwityB4YaH JlelOHun anreOpanapuHu TacHUual, Xamjaa OyHaan
anreOpaTapHUHT KOYJIMaMu MakcUMall Oy IraHlIapuHU KOTOMOJIOTHUK KATTHUKJIUTHHU
AQHMKJTAIL.

TankMKOTHUHT o00beKTH O KypT KHCcMu coama Oymran  JlerOHMIY
cynepairedpanapu, euyuinyBuaH Jleitonun cynepaireOpanapu; edwityB4aH Jlu
anredpanapu; anredpa Ba  cynepainreOpaiapHUHT  guddepeHmauianuiapu;
KOT'OMOJIOTHK TpyIiaiapaH uoopar.

TaaKMKOTHUHI peaAMeTH yu Viraamin JIlu anreOpacu OmmaH accoIuupiIaHTaH
JlentOuun cynepanredpanapy, HWIbPAIUKUIMHUHT HUJIBMHAEKCH N+M 1TaH KUYUK
OyiMaran euwrtyBuaH JlelOHuUIT cynepanreOpanapy, HUIbPAAUKAIA MaKCUMa
y3yHJIMKIaru kBazu-pumdopm anrebpanan ubopar Oyiran edwrtyBdad JlerOHuMIL
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anreOpanapu.

TaankukoTHUHT ycyajaapu. Wmma accomumarmB Oyiamarad —anreOpanap
Ha3apusICH yCYJUIapH, CTPYKTypaBUi Ba KOTOMOJIOTHK YCYyJUlap, IIyHUHTIEK, YeKJIN
Vadammu - anreOpanap yCey/ulapd Ba WHBapUAHTIAp Ha3apWsICH yCyJUIapuaaH
dhorimaTaHuITaH.

TagKMKOTHUHT WJIMME SSHIMJIMIH KyWH1aruiaap/1aH uoopar:

KyPT KucMU y4a yimuamim cojajaa JIu anredpacura nzomopd Oyiran JleiOnui
cynepanredpanapu TacHUGIIaHTaH Ba TOK KHICMUHUHT YI9aMH Y4/1aH KarTa Oyrana
OyHmaii cyrnepanreopanap JlelOHur anredpacu SKaHIMTH UCOOTIAHTaH,

HWIbPAIUKATIN MakCcUMal HujbuHACKCTM JIlu cymepanrebpacu Oyirax
eunnyBuaH JleiiOHuil cynepainredpanapu TacHU(IAHUO, YHUHT TOK KucMmu Jlu
anreOpacura uzomop¢ Oynranga edwiyBdyaH cynepaiareOpacu xam Jlu
cynepanredpacy dKaHIUTH UCOOTIaHTaH;

HWIbPAUKATUHUHT XapaKTepUCTUK KetMa-kemmru (N | m) Ba (n — 1, 1 | m)
OyJnraH, XxamMJa HWIbUHJAEKCH N+M Ta TeHr ednstyBuaH JlelOHuI cynepairedpanapu
TacHU()JIAHTaH;

HUJIbPAAUKAIN MaKCHMall Y3yHIWKIard keaszu-pmmdopm Jlu anreGpanapra
uzomopd OVnran eunmyBuaH JlelOHuI anreOpamapu TacHU(IaHTaH, XaMJa KO-
YauamMu Makcuman OyaraH edwiyB4YaH JleiOHuIl anreOpaJapUHUHT WKKUHYH
TapTHOJIM KOTOMOJIOTHK Tpymmnaiap $Ga3oCHHUHT YIdaMiiapyu aHUKJIaHTaH.

TagKUKOTHHHI aMaJIMi HATH KAJapu. Jluccepranyaga Ky UIaHWITaH yCyJuiap
Ba OJHMHIAH HATIKAIAPHM Y30eKHCTOH PecryOmukacd onmil YKyB IOpTIApH
MarucTpaHTJIapyd Ba JOKTOpPaHTJIapW Y4YyH HoaccouuaTuB airedOpamap OViinya
yTumaguran Maxcyc Kypcehapiaa (GoipamaHumn  MyMKuH.  ByHImaH — Tamkapw,
JAUCCepTaIs HaTWKaIapu Xap XWiI TUIIard HUWIbpaJuKau eduiayB4YaH JIeiOHuIl
cynepainrebpanapuyd TacHuduami, Kypr KUCMUTAa COAJAIMK Ba EUWITYBYAHIIMK
maptiaapu  Kyiwiran JleOHuil cynepaireOpaiapuHd YypraHuiiga Oup Karop
TUNOTE3ATAPHUHT TYFPWIMTHHH TEKITUPHIITA UMKOH Oepajiu.

TaaKuKOT HATHXKAJIAPUHUHT MIHOHYWIMIMTH. MareMaTiK MyfoXa3aJapHUHT
KaTbUIUIMTH, ainreOpaJapHUHr OoIIKa CcHH(Iapugard MabiyM yCyJUlapuaaH,
MOJyJUIap Ba TacBHUpJAp Ha3apusiCH, CyNepalreOpaJapUHUHT CTPYKTYypaBHid
Hazapusacuaard  QyHIaMEHTal  HaTwkamapiaH  (oWgamaHuJITaHIuru  OWjiaH
acocianagu. Mathematica 12 nmactypnam Twiuga sipaTWiITaH Maxcyc JacTypiap
épramMuga KUYMK Yidamid cyrnepaireopatapHunar auddepeHuasansiapura 10up
HaTIKaap TeKIIMPUIITaH.

TaagKUKOT HATHKAJAPUMHUHI WJIMHH Ba aMaJud axamMHuATH. TagkukoT
HATIOKAJTAPUHUHT  WJIMUH ~ aXaMUsITH  CUHIYBYAaH cCylepaireOpanapra  OHJ
HaTWKamapaaH Oolka cymnepamredpaiap KYNXWUIMKIAPUHU TaIKUK KHJIAIIIA
doiinanaHuI MyMKUHIMTH OWIaH U30XJIaHa TH.

TagKMKOTHUHT aMaldid  aXaMHSITH OJMHTaH HaTwkajgapaaHn JIeHOHwm
cynepaireopajapyuHi TacHU(IaIml Ba YJIapHUHT KOTOMOJIOTHK TpYIIalapuHu
Yyprauum Macananapua GoiaTaHuIl MyMKHHIATH OWIaH 30X IaHA !,

TanKuKOT HATHKAJAPUHUHT KOPUIl KMJauHUImM. Hunmspanukanu 6epuiran
eUWIyBUaH, XaMmJa yd4 ymdamiu coana Jlu amrebpacu OwiaH accoIMupliaHTaH
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JleitOumr cynepanredpanapy O0yViinda OJIMHTaH HaTHXKaJlap acoCHa:

HWIbPAIUKAIM MakcuMan HuWibuHACKCTH JIlu cymepainrebpacu Oyiran
eunnmyByaH Jleitbuun cynepanredpanapu tacuuduaan EDA-Drex-2018-77 pakamiu
«SlpuMcona Ba HHUIBIIOTEHT aIreOpaapHUHT KOTOMOJIOTHK —TpyHrajapm»
MaBcycujard (yHIaMeHTal JoWMxana HWIbpaAuKaid OepuwiraH edmIyBUYaH
cynepaitredpanapun TacHuuania doinananmran (Y36ekucton PecryGiukacu
@dannmap  AkageMUSCUHUHT 2021 #wun 29 okTabOpnaru 2/1255-2983-
MabJlyMOTHOMAcCH). MMuH HATWKAHUHT KYJUIAHWIUILIN, HUIbPAJAUKAIH Oepuira
eamryBdad JleOHmIy  cymepanreOpadapwam  TacHH@am, XxXamjaa OyHmal
cynepanreOpanap cuH(U KATTUK Cylepairedpaigapra sra 3KaHIMTHHA HUCOOTIIaIT
MMKOHUHU O€praH;

HWIbPAIUKAIM MakKCUMall Y3YHJUKAaru kBazu-gpumdpopm Jlu anrebpacu
Oynran euwmryBdan JlelOnmn anreOpamapm TacHupm OT-D4-31  pakamm
«HoxommyTtatuB Monaymmap, JleOnui anredpanapyd Ba CUMIUIEKCIA TOJAHOMMAT
KacKajyiap» MaBcycuaaru (QyHaamMeHTan JioWuxana edwiyB4aH JIeOHMIT
anreOpanapuen  TacHuduama  doimamanmmran  (Y36exucTom  Munmmmit
yauBepcuTeTuHUHT 2021 ¥imn 27 centsiopaaru 04/11-5437-con MabiayMOTHOMACH).
Nnmuii HaTvoKanapHUHT KYJUTAHWIMIIA HWIbPAAUKAIM MAaKCUMal y3yHJmMKaaru Jlu
oynmaran kBazu-gumudopm JleitOuui anredpacura nzomopd euwmryBuan JleiOHuUIL
anreOpaiapuHy  TacHU(IAm, Xamaa HWIbPATUKAIMHUAT —KO-YyId4aMHd XOCHII
KWIyBYMJIAPH COHHWTa TEHr Oynran ecuwryBdaH JlelOHuIl anreOpamapuHUHT
KATTUKJIMTUHU MCOOTIAIl UMKOHWHU OepraH.

TagKMKOT HATHKATAPUHUHT aNPodanusicu. Ma3Kyp TaAKUKOT HATIKaIapu 3
Ta Xalkapo Ba 6 Ta pecnyOiMKa WIMHH-aMaIdid amKyMaHiapia MyXoKamaJaH
YTKa3WJITaH.

TagKMKOT HATHKAJTAPUHUHT YbJIOH KWJIMHIAHJIUTU. J[FccepTans MaB3ycu
6yiiraaxamu 14 Ta WIMMIT MII 9OII STHITaH, IIyNapaH, Y36exucTon Pecryomikacy
Onuit Attectanusi KOMUCCUSCUHUHT (pancada MOKTOpU IuCcepTalUsiiapu acoCHid
WIMHA HATHKAJITADWHUA YOTI STUI TaBCHs ATHITaH WIMHUN Hampiapia / Ta MakoJa,
KyMJiaJlaH, 2 TaCH XOPWXKHM, 5 Tacu peciyOfiMKa *KypHaUIapuaa, yHUHTAeK 9 ta
Mabpy3a Te3UCIAPU WIMHUI KOH(EpEeHIINs MaTepruaUiapuia HallIp dTUJITaH.

JAuccepranussHUHT TY3UJIMIIM Ba XaMHU. /(rccepranus KAPHIL KACM, YHTa
Oymmumvra OymmHTraH ydra 000, Xynoca Ba (oimanadwiman agaduérmap pynxaruaan
Taimkui tonrad. Juccepranusuunr xaxxmu 101 6eTHH Tamkui YTraH.

JIMCCEPTALMSITHUHT ACOCHUII MABMYHU

Kupum xucmuna nuccepTauys MaB3yCHUHHMHT JIOJ3apOiMru Ba 3apyparu
aCOCJIaHT'aH, TaAKAKO THUHT pecnyonuka  ¢an Ba  TEXHOJOTHsUIApU
PUBOXJIAHUIIMHUHT YCTUBOD WyHAIMIIIApUTra MOCIUIU Kypcaruirad. [IlyHuHr ek,
Oy KucMJa Auccepranus MaB3ycu Oyiindya MyaMMOHMHI YPTraHWITAHJIMK Japakacu
KeITUPWITaH, TAJAKUKOTHUHI Makcaau, Basudamapu, OOBEKTH Ba MpPeIMETH
TaBCcU(IaHTaH, TAAKUKOTHUHI MJIMHHA SHTWIMTA Ba aMaluil HaTwkanapu OaéH
KWJIMHIaH, OJIMHTaH HAaTWXKAJIAPHUHT HAa3apuil Ba aMaluii axaMusATH 04ub Oepuirax,



TAJAKUKOT HATIDKAIAPUHUHT SKOPUH KWIMHMINM, HAlp OTWIraH HWOUiap Ba
AUccepTalus TYy3WIUIIM OYiindya MabIyMOTIap KEITUPUITaH.

Huccepraiusauar «Sl, JIn ajaredopacu 0miaaH accoumupanran Jledonun
cynepajreopanapu» ae0 HoOmiaHyBYM OupuHuun OobOupa Jlu Ba JleiiOHMI
cymnepanredpaiapy Ha3apHsICcUra Ouj acoCUil HaTWXKalapHHU OJIMILAA 3apyp OyiraH
MyXuM TylryHuaigap kenrupwirad. lynunrnek, yu yauammu comna JIu anreGpacu
OwiaH accouuupianran Jleitonui cynepaireOpanapy TaBcudIaHraH.

1-tabpud. F mailinon yctuaa anukianrad L anreOpaHuHr uxtuépuit X, Y, Z
AJIEMEHTJIapH YIyH Kyhnaaru JIenOnutr aitHusatn Oakapuiica,

[x, Iy, 201 = [[x, y1. 2] - [[ %, z], ],
L amrebpa JleitOnuir amreOpacu aevimnaau, Oy epaa [-,-] — L nma aHukiIaHrax
KYTIAUTUPHIL aMaJIH.

Tabkuanam sxousku, Jleionuir anreopacuaa [X, X]=0 mapt 6axapunranga y Jlu
anreOpacu 0ynmmu0 Kosiaau, Hatwkaaa JleOnun anrebpanapu JIu anredpanapuHUHT
yMyMJIAIIIMAacu SKaHJIUTH KEMUO YUKAIH.

Mabnymku, dakar {0} Ba G wunmeammapra sra 0ymm6, G?£A{0} maptHH
KaHOATIaHTUPYBYH JIu anredpacu cooda nennmamm.

2-rabpu(. Makcuman eumnyBuan uneand {0} ra teur O0yaran Jlu anrebpacu
SPUMCO/IIa ICHUIIAIH.

Ouau Jleltouui anredbpacu yuyH OMMOy b TYIIyHYaCUHHU KEITUPaAMU3.

3-tabpud. M Bektop ¢azo L JleitOuur amrebpacu ydyH KyWHaara ydra
AP TIAPHUA KaHOATIAHTUPYBuH [—, —] : LXM — M Ba [—, —] : M XL — M Ouuusukiu
aKCIIAHTUPUIILIAp aHUKJIaHraH Oyica, y xoina M dazora L-OumMomynb €ku TacBUp
IeUnIaam:

[m, [x, yI=[[m, x], y] - [[ m, y]. x],

[x, [m, yI=[[x, m], y] = [[ x, y], m],

[x, Iy, m]=[[x, y]. m] - [[ x, m], y].
o0y epna meM Ba X, yel.

Arap L-Oumoaynb Honnan dapkim L-kucMOuMoysbra sra 6yimaca, y Xouaa y
coooa €ku  kemmupuimac — aevunann.  lllyawarmex, L-Oumonmyns  L-
KUCMOMMOAYJUITAPHUHT TYFPU WUFUHAMCHU IIakiuaa udojananMaca énuimauoucaH
ned aranagu.

J.bapuc TtomoHugaH uxtuépuil uyexkmm Yiauamnm JleHOHMII anreOpacu ydyH
coayia L-OumMoaynb cUMMETpUK €KUM aHTUCUMMETPHUK OVIIMINK TabKUIJIAHTaH.

Anmucummempurx L-6umonyne ne6 [L,M]={0} mapTHu kaHoarTiaHTHpPYBYU
L-Oumonynra afitmnanau, 6apua Xe L Ba me M smementnap yuyn [x,m] = — [m,X]
mapT Ypunim 6yiran L-6umonyns sca cummempux L-Oumonysns ne6 atanamgu.

Xycycan, L ya ymaammu coana JIn anrebpacura mzomopd Oyiaca, y xomna M ma

{X0, X1,..., Xn} Gasmc MaBxkyn OYymuO, ymoOy Oa3ucaa anreOpaHHHI KymaiTMacu
Kyluaaru KypuHuIUiap/iad Oupura Kenaau:
[x,h]=(n-2i)x, [h,x.]=—(n-2i)x,, [x,,h]=(n-2i)x,

[Xl’f] X|+l’ [f X]_ |+l’ NZ: [X f] X|+1’
[x,e]=-1(n—i+1)x_,, [ex]=i(n—-T1+1)x ,, [x.,e]=-i(n—i+1)x .
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AnreOpanap HazapuscHIaH MablIyMKy, [ paccman KoOuru EpaamMuaa UXTUEP UL
aredpanap  KYPXWUIMTH  Y9yH  Zp-TpaAydWpJiaHTaH  aiareOpajapHd,  SbHU
cyrnepanreopaiapHd Xocw Kuiuim MyMkuH. CyrnepanreOpanap KYIXWUTMTHHUHT
aXaMUSATIA JKAXATH IMYHJAK{, YJIAPHUHT Ky()T KHCMHU aifHaH Iy KYNMXWUIMKIard
anrebpa Oymagu. Xycycan, Jlu Ba JlerOHuUI cynepanreOpagapuHUHT KyPT KHCMU
Moc pasutiia Jiu Ba JleiOnun anrebpanapuaan noopar.

A-tabpud. Zo-rpamympnanran L=L,®L; Bektop ¢azonma [-,-] kymaiitma
aHuKIaHnO, uxtuépnid Xel,yel ,z el snementnap yayn

X[V, Z1=[[ % Y1, 21— (=D)?I[ X, z], y] - JTeit6uum cynepaiinuaTu
ypunim 6yiica, y xonga L=L, @ L Jleiibnun cynepanredpacu neb aranagy.
bepunran L cynepanrebpanuar Lo Ba L1 kucMm dazonmapu MOC paBHIIa YHUHT
KypT Ba TOK Kucmiapu 1e06 HomuaHaau. CynepanreOpanuHr Tabpuduman Lo
¢dazonunr JlenOuui amredpacu, Li; dazonunr sca Lo-Oumonynp Oynumm kemuod
YUKAIH.
Tapkunnam sxousky, arapaa L JIeliOHun cynepanredpacuHUHT UXTHEPUN X €L,

Ba yel, onementmapu yuyn [X y]=—(-1)“[y,X] aitausit Gaxapwica, y xomia

JleitOuuiy cynepaiinusati fxoOu cynepaiiHusTura ainanagu. Jlemak, JleiOHuI
airebpacu  Jlm  anreOpacuHUHT  ymymuinamMacu  Oyiraam  kabw, JleHOHwMI
cynepanredpacu xam JIu cynepanreOpacuHUHT yMyMJIallIMacH XUCOOIaHaIH.
— i i

T.KypOanGaes Ba P.Typaubaesmapuunr wmmapuma V(n)={v ""’V”i}’
1<i<k m n2>n,>...>n coxana Sl-OMMoOnyIUTApHUHT TYFPHU HAFUHINCH INAKIN/AA
SiinmyBun M — Sl,-0umomys 0Van6, Einnmariguran JlerOouury Sl,-0umomyns 6y murm
yayH Ni— Niz1=2, 1< i<k 1 6ymumm 3apyp Ba eTapJivi SKaHJIMTH KypCcaTHIraH, XaMm/1a
Oynnaii Sly-Oumonymiap u3oMop(hU3M aHUKJIUTU/IA UKKUTA SKAHJIUTY UCOOTIIAHTaH:

1<p Sg oOynranga

[v?P* h]=(n—4p+4-2i)v*", [hvP']=0,

v f1=vei, [f.v"7]=0,

[Vt e]l=—i(n-4p+5-i)vh* [evP']=0,
i i-1

7] = (-4p+2-20%°,  [h*]=2n-2p—i+3]" -
—(n=2p—2i+2)v’k —2iv’h,
M,: [V2p f]= le, [f, V2p] VI2+p21_VI2+[1+V2p+1
[V2P.e] = —i(n—4p+1-i)v?", [e.v2P] = (n—2p—|+3)((n_2p_i+4)
2p 1 )+|(| 1)V|2p2+1,
V2P h]= (n—4p+1—-i)v?*?,  [hv2P?]= O,
[Vzp+1 f1= V|2+|i+1, [f7vi2p+1]:0’

[v?P™ e]l=—i(n—4p-1-i)vE", [ev*?]=0
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Ba Oapua 1< pSk—Z_l, N =N yayH

[vi,h] = (n-2i)v;, [h,vi]=—(n-2i)v: —2iv’,,
VRIER [f.vi]=-vi,+V,
[vi,e]=—i(n—i+1)Vv ,, [e,vi]1=i(n—i+21)v., +i(i -1V,

[v??,h]1=(n—4p+2-2i)Vv°", [h,v*"]1=0,

[Vizp’ f]:vizﬁ, [f’Vizp]=O’

M, [v/%e]l = -i(n—4p+1-i)v7, [e,vi*]=0,

[v:" h] = (n—4p —2i)v;", [P ]=(n—4p—i+1)v/] -
—(n—4p-2i)viT - 2ivE7,

[viP, £1= v, [fv P = v =i +viP?,

[v?P™e]l=—i(n—4p-1-i)v2", [e,vP*]=(n—4p—-i+1)((n—4p-i+2)

V2P v (i —1)vERT

Ky#ugaru Tacaukaa xydt kucmu yu yiaamu cognaJlu anredpacunan ubopar,
TOK KMCMHHMHI YI4amMu 3ca 2 ra TeHr Oyiran JleiOHui cymnepaireOpanapyuHu
TaCHU()MHU KENTUPAMU3.
1-tacauk. Airaimk, L=sl,®L; — JleitOuur cynepamreopacu 6ymmub, L —
coama cuMMETpHK Sl-Oumonyns, xamaa dim L;=2 oyacun. Y xomma L kyihungaru
JleitOuu1 cynepanredpanapuaan oupura uzomopd O6ymanu:
[e,h] = —[h,e] = 2e, [h, f]=—f,h]=2f, [e f]=-f,e]=h,

S X, hI=—h 1= %, X, T1= . x]=x,

[x,h]=-hx]=-x, [x.e]=-ex]=-x,

[e,h] =—h,e] = 2e, [h,f]=-{f,h]=2f, [e, f]=-f,e]=h,
X, N1 =—Th, X =%, [X, FI1=-1F,%]1=%, [x.e]=-ex]=-X,
[x, 0] =—1h,x,]=—x, [, %]= 28, [x,x]=2f,

[X0, %] =X, %]=h.

2-Tacamk. Aitraimk, L=sl,®L; — JleiiOnur cynepanreopacu 0yauo, L1 — coana
cummerpuk Sl-Oumonyns, xamma dim Ly > 3 Oyncun. Y xomma L JleiiOnun
anrebpacu Oymanm.

bupunun 600HMHT MKKMHYY Taparpaduaa JIenoHuI cynepaireOpacUHUHT TOK
KucMH Einnmaiinuran Sl-OuMoaysb OYJIraH X0J1aT YpraHuiraH.

3-tacauk. Autaimmk, L=sl,®L; — JleitOnun cynepanredpacu 6ynud, L1 — Slo-
oumoyis M3 Ba M4 Gumo mysutapaan Oupura nzomopd o0yicus. Y xonma L JlenOuuI
anreOpacu Oyiau.

Huccepramusuuar « Huabpaaukaaaapn Oepuirad edusayBuyaH JleidOHuUI
cynepaJiredopagapu» 1e60 HOMJIAHTAaH UKKHHYHM 000HMIa HUIbPAJAWKAIA MaKCUMAI
HWIbMHIEKCH Jlu cynepanreOpac Ba HWIBMHIEKCH Yiayamura TEHT OYyirax
JleitOnunr  cynepanreOpacugan  uwObopar  Oyiran  edwiyBYaH — JIeHOHwuIl

cynepaireOpalapyHUHT TaCHU(U OJIMHTaH.
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MabiiyMKH, HUIBMNOTEHTIMK Ba EUWIYBYAHJIUK TylryHyanapu JleiOHuiy
cynepanrebpacu yuyH XaMm JlelOHuil anreOpanapumary Kabu aHukjIaHagau. byHWHT
YUYyH MOC PaBHUILA KYUU MAPKA3UL BA XOCUIABUL KATOPJIAPHU KEITHUPaMU3:

Li=L, Lk+1=[Lk L1], Litl=L, Lk+=[LK LK, k> 1.
5-raspud. Arap 6upop k € N (seN) conn yuyn Lk=0 (moc pasumina, LEI=0)
mapT Oaxkapuica, y xonnga L JleiiGuul anredpacu HUIBNOTEHT (MOC paBHIIJA,
CUMITYBYaH) JACHUIAIN.

By mapTHM KaHOATJIaHTHPYBYM OSHr KHYUK K comm L amreOpaHMHr
HUTbNOMEHMIUK UHOeKcU €KW Huabunoekcu ne0 atamaau. TabKuiiam >KOU3KH,
WKKUTAa HWIBIMIOTEHT UACAUIAPHUHT WMFUHIMCH XaM HUJIBIOTEHT OVimMO, HaTHXamna
JleitOuumr anreOpacu siroHa MakCHMall HUJIBIIOTEHT Hjieaira 3ra Oyiamu Xamaa y
HUIbpaouKa 1ed HOMIIaHAIH.

bepwiran L JleitOnui cynepanreOpacMHUHT Huabpaouxaiu naed yuunr [L,L]
UCATMHY Y3 WYUTa OJyBUM MaKCUMaJl HIJIBIIOTEHT UJCAINTa AaUTHUIIa M.

JIu Ba JleiOnwMII cynepanredparapiHIHT MaKCUMal HUJIBMHIEKCH MOC paBHUIIIa
n+m Ba N+m+1ra TeHr SKaHJIMTUHKA TabkuaaaiMus (0y epaa n=dim Lo, m=dim L,).
K.T'ome3, KO.XakumkanoB, P.HaBappomapHuHT unuiapumga HUJIBHHACKCH N+M Ta
TeHr Oymran (N+m) - ymuamm Jlu cynepanreOpanapu tacHuduanrad. LyHuHTICK,
N=2, M — TOK 3KaHJIWIu Ba cymnepamreopana {€i1, €, Y1, Y2,..., Ym} 0a3uC MaBXKy/
0Yymm0, yHuHT ymoy 0a3ucaaru KynanTMacu Kyiujaarnda Oy iauim ucOOoTIaHTaH:

[yi’el]z yi+1; 1Siﬁm—l,
N m - i+ . m+1
N Y Vi1 = ((1) e, 1<i< —
Keinnuanuk CYNITyBYaH cynepairedpaiap Ba  anreOpajapHUHT

KyaUTMAJITApUHU KENTUPHUIIIA KyJaWIMK Y9yH HUJIbPAAUKAIHUHT KyIauTMaJIapuHU
TYIMPUO KOJITUPAMU3.

4-racamk. Aiitaiinuk, L=Lo® L, — numspanukanu Noy 6yiran (M+3) - yirgamim
euwtyBuaH JleiOuui cynepanreOpacu Oyicun. Y xosna L cynepanredpa Kyhuaaru
¥3apo m3oMop@ Oyamaran cymepanredpanapaan oupura nsomopd Oynaau:

[ep X] = _[X’e1] = el’ [X7 X] = e27
= Doyd= -y, 1<ism
[el’x]:_[x’el]:el’ [ez,x]:—[x,ez]:aez, a €C,
M,(a):

[yi,x]=—[x,yi]=(i—m7+1)yi, 1<i<m,
[e,, x]=-Ix,e]=¢ +e,, [e,,x] = -[x,e,] =&,

3

yx=Deyd= -y, 1sism,
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[ez,x] = _[X’ez] = 262,

My (B;,By0- by ) "2 |
[vi. x]=-Ix, v ]=y; + Z by Yo IST<m.
k=1

5-racauk. Aitraitmik, L=Lo® L; — aunbpaaukamu Npm 6yiran (m+4) - yiaamim
eawryBdan JleiOHu cynepanredpacu O6yiacun. Y xonna L cynepanrebpa Kyhuaaru
JIu cynepanredbpacura usoMmopd 6ymaau:
[e,, X]=-[x,e]=¢€, [e,,X] = x,e,] = (m-1)e,,
M, :1[e,z] = —{z,e,] = 2e,, [e,,z] = z,e,] = 2e,,

[y, xI=-x,y]=(Q-i)y, 1I<i<m
Aitraitimuk, L=Lo®L; numenotent JleiOuun cynepanredpacu OYJCuUH.
Uxtnépuit X €L, yayn ady yHraan KynaifTHpHII olepaTOpHHN Kapacak, Oy oneparop
L,,i €{0,1} da3oHuHT HUIBIIOTEHT 3HAOMOPGU3MH OYIanu. YOy ady onepaTopHUHT

Kopnan wmarpuiiacu Karakjiapu —YIdamyiapuHU  KaMaroBUYM  TapTHOIa  E3UII
HaTiwkacuga xocun O0ynran kerma-kemmkHu C.(X) (i€{0,1}) xabu Genrmmad, C(L,)
TYIIaM/1a JIKCUKorpaduk TapTuO KUpUTaMus3.

6-rabpud. YmoyC(L) = ( max C,(X)| maxC,(X)) xerma-kemmk L JleliOHuL

XELO\L% XELO\L%
CyrnepareOpacHHUHT XapaKTePUCTHK KETMa-KETIIUTH JSHHIIa IH.

Hunbubgekcu N+m  Oymran  (N+m)  ynuamim  HWwibnoteHT  JIeHOHMIT
cynepanreopaapuHUHT XapaKkTepUCTHK kerma-keTmurd (N | m) €xu (N — 1, 1 | m) éku
(n | m—1, 1) ra TeHr Oynumm KypcaTwirad. XapaKTepUCTHK KeTMa-KeTauru (N | m)
Oynran HAILIOTEHT JIeHOHUIT cymepanredpanapruaa YHHHT XapaKTePHUCTHK KeTMa-
kerry (1, 1|2) éku (2 | m) 6ynmumm ucbotnanrad, 0y epjaa M — TOK COH.

b.OMupoB, A. XynoioepaueB Ba 0 OIKATAPHUHT UITUTAPUAAH HUIBbUHIECKCH N+M
ra TEHI Ba XapakTepUCTHK KetMma-kermmru (N — 1, 1| m) Oymran JleiOnwu
cynepanreOpanapu TyIuK TacHu(manrad. Xycycad, m = n — 1 €&ku M = N 3KaHJIATH
kypcarmmm0b, L  cynepanrebpana cynepanreOpaHUHT KymalTManapu KyWujaaru
KYPUHUIIIA SKAHIUTH UCOOTIIaHTaH

arap m = n — 1 6yca,

[e.e]=¢e,, [e.,e]l=¢._,, 2<i<n-1,
[y;.el=Y 1<j<n-2,
1 1 :
[e17y1]=5y2! [ei’yl]zayi, ZSISn—l,

L(e, a,....a,,0): [y, il =e, LY Vil = €. 2<j<n-1,
[e.e,]=a, +ae +...+a, &, ,+6¢e,

[ej’ez] =€,
[Vl =a,ys +asy, +...+ 1Yo, +6Y,,

[V &=y, + Yt 2 Yoo 2<j<n-3,

+..ta,., & 2<)1<n-2,

n+2—j~n?
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[e,,e ] =, [e.e]l=¢._,, 3<i<n-1,
[y;.&1= Y. 1<j<n-2,
1 1 .
[el’yl]:EyZ’ [ei1y1]:§yi, 3SISI"I—1,
GBS )4 il =en  IypWil=ep,,  2<j<n-1,

[e,.e,]1= B, + 66 +...+ e,

[eZ’eZ] = 7/en’

[ej’ez] = ﬂ4ej+2 + ﬂSej+3 +...t n+2—jen’ 3 < J <n- 21
\[yj ’eZ] = ﬂ4yj+2 + ﬁSyj+3 Tt n+1—jyn_11 1< J =n _3;

m=n 6yca,
[el’el]:e3’ [ei’el]: € 2<i<n-1,
[y;.e]=Y;.. 1<j<n-1,
1 1 :
[e]_’y]_]:ay21 [eiiyl]:Eyi, ZSISI’],

[ vil=e, [y, l=¢. 2<j<n-1,
[e.e,]=a,e, +ae +...+a, &, ,+066,
+...+a,,, € 2<1<n-2,

n+2-j-n?

M(e,,a,...,,,0,7):

[e;.e,]= a8, + € 5
[y.el=ay,+ay, +...+, .Y, , +0Y, . +7Y,,

[Vo.&l=ay, +asy, +... a1y, +0Y,,

k[yj’ez] =0 Y, T YTt Y 3<j<n-2,
[e,e]=¢,, [e.e]l=¢e.,, 3<i<n-1,
[y;.e]= Y. 1<j<n-2,
1 1 :
[eliyl]:Eyzi [eiyyl]:Eyi, 3SISn—l,
H(Bo foron Byn0) A o Vil =6 Ly il =€y, 2<j<n-1,

[e,,e,]= e, + e +...+ e,

[e,.e,] = re,,

[e;.6,]1= B8, + B€jst- -+ B € 3<)j<n-2,
[yj’e2]=ﬂ4yj+2+ﬂ5yj+3+"'+ﬂn+l—jyn’ I<j<n-3.

Kyiimgaru  Teopemanapaa  HWIbpaauKaUlapu  EMWIMaiiurax, xamja

L(e,, ..., 0), M(e,,a,...a,,0,7), H(B,L...0,0,y) Ba G(B,Ls.... B,7)

cuH(pIapaH OJMHraH edwTyBYaH JIeHOHUI] cymnepaireOpalapuHUHT TaCHU(PUHU
KEITUPaMU3.

1-teopema. R — munbpanukamm L(e,,«,...,,,0) cuH(IaH OJMHTaH eYHITyBYaH
cynepairedpara uzomopd Oynran JlehOuuir cynepanrebpacu OyiacunH. Y xoJaa
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a,=a;=...=a,=0=0 0ym0, R xylinnaru cynepainreopara usomopd 0ynanu:
e, x]=2e, [&,x]=2e,
SL:s[x,e]=-2e, [e,x]=2(i-1)e, 3<i<n,
Xy ==y [y, x]=Q@i-1)y, 1<i<n-L
2-teopema. L=L ®L — munepangukamu H(p,,5,,...,,,6,7) CUHObIAH OJIUHIaH
cynepairedpara nzomopd O6ynran eunsyBuan JleitOuui cynepanredpacu 6yiacus. Y

X0JI1a
©,0.,...,0,4,.5,0,...,0,»), n—tox, y=#0,

(ﬂ4’ﬂ5""7ﬂn’7/):{ 2
©,0.,...,0,4,0,...,0), 4<t<n,

o0y, L kyhwmparu ¥y3apo wmzomopd OyimaraH cynepaireOpaiapaaH Oupura
nzomopd Oymagu:
H(Ol"'! 1 l"'loly)!j/iol
%3-%“ H(@O,.., 1 ,..,0), 4<t<n,
t-ypun
[el’ X] = _[X’el] = 2e,,
SH,(t): [e,, X] = —x,e,] = 2(t - 2)e,,
[e,x]=2(i—-1)e, 3<i<n,
[y.,x]=(2i-1)y, 1<i<n,

[e,, x] = —[x,e]=2e,
SH,(»): |[&:X]1=(n-1)e,,

(n—tox.) |[&:X1=2(i-1)e,  3<i<n,
[y,,x]=(Qi-1)y, 1<i<n,
[x,6,]=—(n-1)e, - 2e,,,,

2 [X, :]1= -1,
[X, yl] ==Y
H(0,...,0,1,0), H(0,...,0,0,1),
[61’ X] = _[X’el] = 261, [e1’ X] = _[X’el] = 261,
SHS : [ez’ X] = _[-X’ez] = 2(” o 2-)92, SH4 : [ez’ X] = _[-X!ez] = 2(n o 2-)92,
[e,x]=2(1-1)e, 3<i<n, [e,x]=2(1-1)e, 3<i<n,
[y, x]=(@i-1)y, 1<i<n, [y, x]=(2i-1)y, 1<i<n,
[X’ yl] ==Y \[X’ yl] =Y

Hunbpagukam M(e,, c,...,a,,0,7) Ba G(f,,5,....5,,y) CUH}IapAaH OJMHIaH
eurinyBuan JleiOnun cynepanredpainapu xam 2.3 maparpadna TacHu(IaHTaH.
HunbpanukaauHuHr KypT KUCMH HMKKM Yidyamiad anredpa OyiraH edustyBYaH
JleitOuur cynepanreOpanapuHUHT TacHUGH 2.2 maparpadaa KenTUpUITaH.

«Makcumana y3yHJIMKAaru Ksasu-puiaudopm Jlu anredpaiapuHUHT
eymwiyB4YaH JleiiOHUI KeHraTMaJapm 160 HOMJIAHTaH JUCCEPTALMSIHUHT YYUHYH
0001 HUIbpAIUKAIN MaKCHMaJl y3YHIMKaaru kBazu-buamdopm Jlu anrebpacuman
noopar Oynran euywnayBuaH JlelOHuil anreOpanmapuHu TacHU@IammTa Ba yiap
opacugaru  Makcumal —KOoyidamiii — aireOpaJlapHUHT  WKKUHYU  TapTUOIU
KOTOMOJIOTHSIJIApUHU XucoOuammra Oarunuianran. byHnail edwityBuan anreOpanap
YU KaTTUKJIApH aHUKJIAHTaH.
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7-Tabpud. Aiftaiimuk, L — ymyamu n ra tenr Oynaran JleitOuun ainredpacu
oyncun. Arap L"™%£0 Ba L™=0 Oynca, y xomma L keaszu-¢urughopm JlenOuuUIl
anredpacy aednIanm.

Alitaiiiuk, L dvexknmm conmaru HosijaH ¢apkiau (azonapliaH Tallkuil TONTaH
Z.-rpanyupnanran JleiOnun amreOpacu OyncuH, spHu L=@®,,V,, 0Oy epaa
uxtuépuii 1, je Z yuays [V,,Vj] < Visj 0ynanu.

Arap L=V, @V, , ®...®V,,,, nabapuai (1<i<m)yuaynV, , #{0}6¥1ca, L
HUIBIOTEHT JIeHOHUIT anredpacu boenuxiu epadyuposkaza sea nenunaan. bormmkmm
rpayupoBka yuyH len(@L)=m + 1 conu epadyuposkanune y3yHiueu NeHnnagm.

I[(L)=max{len(&L) | L=V, ®V,D...®V,,,, OOFMWMKIM TrpagyupoBKa}
conura L JIeOnuI areebpacunune y3yuaueu ned aTanaau.

8-rabpud. Arap I(®L) = dim L Gymnca, L makcuman y3yHiauknaru anredpa
JCHHIa N,

Makcuman y3ywmukgaru —kBazu-¢pwmbopm Jlu  amreOpamapu  XK.I'omes,
A.XKumene3-Mepuan Ba 6o1IKamap TOMOHUIAH TaCHU(JIAHTaH:

[e.e]l=¢€.,, 2<i<n-2,
1 .
900 Ve e, = (-1)'e,, 2sis”7_1,nz5 e
) [e,el=e.,, 2<i<n-2,
() {[e,, el=e,,, 2<i<n-3,n>5;
[e.e]=€., 2<i<n-2,
g(nl) [e.e]=¢€.,, 2<i<n-3,
[e,,e]=e.,, 3<i<n-4,n>7,
[e,e]=¢e._,, 2<i<7,
[e.e]l=¢e.,, 2<i<5, [e,,e.]=3e,, [e,,e;] = 5e;,
<[e,el=¢.,, 3<i<4, g1 [enel=e.,, 3<i<4,
[e.e,]1=(-1'e, 2<i<3; [e;,e]=—-2¢ _,, 4<i<5,
[e.e,.]1=(-D'e, 2<i<4
Te,e]l=¢.,, 2<i<9, [e,,e]=e,, 3<i<4
6l - [e,.e]=—¢,, 63?37, [e,.e,]1=—&,, |
[e;,e]1=¢€.5, 4<i<5, [e,e]l=e.,, 5=<i<6,
[ei’ell—i] - (_1)Ie111 2<1<5,

Oy epna {e,e,,...,e } anredpa 6a3ucwu.
Hunbpagukamm N Ba TYmaupyBun (pa3oCHHUHAT YirdaMu S Ta TeHT OVaran Oapua
euntyBuaH JleiOnui anredpanapu owtacuuau R(N, S) Ownan OenrmiaiMus.
Kyitnnarn teopemanapjia HUIbPAJUKAIA MaKCUMall y3YHJIMKIArd KBa3u-

bmmdopm Jlu anredbpacu Oyiran Ba Ko-ymuamu Oupra TeHr edmityBuaH JlerOHuIy
areOpallapuHUHT TY UK TaCHU(DUHHA KEeITHPaAMM3.
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3-Teopema. R(g%nll) ,1) ownmanuHr uxtu€puil anredpacu Kyiumara y3apo
n3omopd Oyimaran anredpanapaan oupura uzomopd Oyaamm:
[e,, x]= —[x,e] = ae,,

n-1
[e. X]=-x.e]=¢+ D> b6 2<i<n-2

_ i+2™)
Ai(a2!b51~o-,bn_1): t=i+2
[en—l’ X] = —[X, en—l] = en—l + azen’

[e.,x]=-[x,e.]=2e,, 6y epma b, =0,2Sk£n7_3,

[el’ X] = _[X’e1] = el + enfl’
A <[e,x]=-Ix,e]l=(@{+2-n)e, 2<i<n-1,
[e.,x]=-x,e,]=(4—-n)e,,

e x]=-x.e]=¢, [e.x]=-x,e]=(+1-n)e, 2<i<n-2,
= trel=@-me, A=,
[e,, x] = x,e]=¢, [x,x]=¢e,,
A [ei,x]=—[x,ei]=(i—g)ei, 2<i<n-1,
Te,, x]=-[x,e]=¢ +e,, [e..x]=-x.e]=¢e,
A [ei,x]:—[x,ei]:(i+1_7n)ei, 2<i<n-1,

A _{[el,x] =-x,e]l=¢+e, [e,x]=-xe]=(i-1)e, 2<i<n-2,
e, ., x]=-xe, ,]=(n-2)e, ,+e, [e,x]=-Ixe]=(MN-2)e,
A (b): {[el,x] ={xel=¢e, [e,X]=-xe]=(—-2+b)e, 2<i<n-1,
[e.,x]=-[x,e,]=(n—4+2Db)e,.
A(a,b,,....b,,) amredpamaru {a,,b,,....b ,} mapamerprapHuHr OupUHUM HOJIAAH
dapxcun Oupra 0aub Kelnuil MyMKHH.
4-Teopema. R(g(znll) ,1) ownanmHr uxTHépuii anmreOpacw KyHHgaru ys3apo

n3omMop(d Oyimmaran anredpanapaan oupura uzomopd Oymann:

n-1
B,(b,,....b,,) :[e,. x]=—x.el=¢€+ D b .6 2<i<n-1,

[[enx]I=-Ix,e]=¢, [e,x]=-x,e]=(+3-n)e,2<i<n-1,
? '{[en,x] =-xel=e ,+2e,

(e x]I=-Ix,e]=¢€, [e,x]=-[x,e]=(i+1-n)g, 2<i<n-1,

3 '{[en,x] =-xe]=2e, [x,x]=¢€, .

B(b)_{[el,x]=—[x,e1]:el, [e,x]=-x,e]=(—-2+Db)e, 2<i<n-1,
e, x1=-Ix.e]=2e, beC.
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B/(b,,...b ,) amrebpamarm {b,,...b ,} mDmapamerpmapHMHr OHMpPUHYM HOJJIAH
dapxucuHu Oupra oJimO KeIuil MyMKHH.
5-treopema. Humspanukami g, ., 97, 9o, Oy, anmrebpanapian Gupura u3oMopd

Ba KOYVI4amMu OWpra TEHT UXTUEPUN €YMITyBUaH anredpa MOC paBUIIIa KyWHJIard
anredpanapra uzomopd Oymaau:

[91’ X] = _[X1e1] =€,
C, :qle. x]=-Ix,e]=(1+1)e, 2<i<n-1,
[e,,x]=-[x,e,]=2e,
C,:[e,x]=-x.e]=1e, 1<i<7,
C,:[e,x]=-xe]=ie, 1<i<9,
C,:[e,x]=-x.e]=le, 1<i<1l.
Tabkunam >kou3ku, Oapya MakcHMall y3yHJMKIarud kBazu-¢uimdopm Jlu
anredpanapu opacujaa gpakaTruHa g(lnil) Ba Q (2n,1) alreOpalapHUHT KO-YITYaMU UKKWTA

TEHT.
6-Teopema. R(g(lnll),Z) Ba R(g(zn'l), 2 OoWJaJapHUHI UXTUEPHN anredpanapu

MOC paBuIIia Kyluaaru aareopanapra usoMopd O0ymaau:

e, x]1=-[xe]l=¢e, [e,.x]=-x,e]=(i-2)e, 2<i<n-1,
MA:<[e.,x]=-[xe]=(n-4)e, [e,y]=-y,e]l=¢e, 2<i<n-1,

[e,, Y]=-1y.e,]1=2e,,

[e,x]=-x,e]=¢e, [e,.x]=-x,e]=(—-2)e, 2<i<n-1,
MB:<[e,,x]=-[x,e,]1=2e, [e,yl=-y.el=¢, 2<i<n-1,

[e,, Y] =-1y.e,]=2e,.

Oumu L Jleii6buun  amre6pacunumar M moxymu yuyn CL°(L,M) =M,
CL"(L,M) =Hom(L®",M), n>0 dasonapau Kapaimus.
d":CL"(L,M) = CL™(L,M) akcmanTupuIn Kyingarnda aHUKIaHTaH

n+1

(A"@)(Xy,- - X)) 1= DX (%o, X )] + Z(—l)i[(p(xlw-, Xiseoos Xy01)s %]

+ > D oK X D6 X1 X Xy )

1I<i<j<n+1
F-romomopdusm 6yncun, Oy epna ¢ € CL'(L,M) Ba x, eL. d" akcmanTupum yayn
dnt dn = 0 xocca ypunam skanura d = Zdi ormeparop yuyH dod =0 ypurim
i>0
9KAHJIMTUHA KENTUPHUO YrKapaau. Yoy
HL (L, M): = ZL"(L, M) / BL"(L, M)

daktop dazo L anredbpanuHr N-TapTHOIM KOTOMOJIOTHK I'PYIIITacH aeimnanau. by epaa
ZL"(L, M)= Ker d™! a BL"(L, M):= Im d" moc paBumza N-KOUMKIap Ba N-
Kouerapaiap 1e0 ataiaiu.
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Kyiiugarn teopemana 6-reopemana kentupwiran MA Ba MB euwmnmyBuan
JleitOuuir  anreOpamapHUHT WKKUHYM  TapTUOIM KOTOMOJIOTMK — Tpynmnajapu
TPUBUAUINTY Ky PCATUIAIH.

7-treopema. HL2(MA, MA)= HL2(MB, MB)={0}.

Hemak, MA Ba MB anre6panap Jleitouui anredpanapy KYyIXAUIMTHAA KaTTHK
anredpaap 6yaanm.

S-teopemana kentupwirad Cq, Cy, Cz Ba C, anreOpanapHUHT UKKUHYH TapTHOIU
KOT'OMOJIOTHK T'pYIIIaTapuHU XUCOOTaiMMI3.

8-teopema. Anraiiimk, R amre6pa Ci, C,, Cz Ba C4 anrebpamapman Oupura
uzomop® JIu anredpacu 6yicun. Y xomma dim HLZ(R, R)=1.

XYJIOCA

Maskyp nuccepranus HUIbpaauKaid Oepuirad eqyniIyBYaH, XaMaa y4 YIdaMiIn
conna Jlu anrebpacu Ownan accoumupianrad JleWOHuUI cymepanredpaiapUHUHT
TacHHUIIAITra OaruIUIaHT aH.

TaaKUKOTHUHT acOCUM HaTWXXalapu KyluaaruiapiaaH noopar:

1. Kydpr kucmu yu ymuamum conna Jlu amrebpacura uzomopd Oynran
JleliOnun cynepanreOpanapu TacHupmanran. ToK KUCMHHUHT YiI4aMu
WMKKUJaH KaTTa Oyiranma OyHaai cynepanredpanap JlerOnui anmredpanapu
Oy i ucOOTIaHTaH;

2. Hunbpanukanu makcumaln HuibMHIeKkeu JIu cynepanreOpacura u3omopd
Oynran eunyBuaH JlelOHull cynepanredpanapu TacHu(IaHTaH,

3. Xapakrapuctuk kerma-kernurd (N | m) Ba (n — 1, 1 | m) O6yaran, xamaa
HWIBUHACKCU N+M Ta TeHT HWILIOTEHT JIelOHuI cynepanredparapuHUHT
SUMITyBYaH KEHaTMacu KeNTUPUITaH;

4., Humepanukaid MakCUMall y3yHIMKaaru kBasu-gpumdopm JIn anredpacura
nm3omop(d Oynmran euwryByan JlelOHuIl anreOpamapuHUHT TacHUDH
OJIMHT aH;

5. Hunbpanukanu makcuman y3yHiukaaru ksasu-¢puidopm Jlu anredpacura
n3omopd OynraH Makcuman eunayBuYaH JIeHOHuI anredpantapu UKKUHUH
TApTUOJIM KOTOMOJIOTHK TPyIIajapy XUCOOIaHTaH.
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BBEJIEHUE (anHoTamust auccepranuu gokropa ¢puiocoduu (PhD))

AKTYaJIbHOCTh U BOCTPE0OOBAaHHOCTh TeMbl quccepranuu. Ha ceronusmmmii
7eHb OOJbIasi YacTh HAYYHBIX M MPAKTUYECKUX HCCIEIOBAHUM, MTPOBOIUMBIX BO
BCEM MHpE, B OCHOBHOM COCPEIOTOYEHA HAa U3YYEHHH OCHOB MaTeMaTU4YECKOMU
¢u3uku 1 QyHaamMeHTanbHOU anreOpbl. Pe3kuil pocT mHTEpeca K cynepanredopam
oOBsACHSIETCSI UX CIOCOOHOCThIO OOBEAUHATH 0030HBI M (PEepMUOHBI B (DUBHKE,
IPYIIUPOBATH TPYIIBI BHYTPEHHUX U JUHAMHUYECKUX CUMMETPUNA B OJIMH KOMILIEKC
U nepeaaBaTh Bce QPyHAaMEHTaIbHbIE CUIIBI B €IUHYIO TeOpHto 1moJjisi. Cyneprpynibl
Jm u cynepanredpsl JIu sABIAOTCS HamOojiee HIMPOKO HCIOJIb3YEMBIMU
CYyIIEpMHOT000pa3usiMiU B TEOPUH CYMEPCHUMMETPUN, a CTPYKTypHas Teopus u
npoOsiembl  knaccudukanuu cymnepanreOp Jlu SABIAIOTCS BaXHBIMH  3a7auaMH
HEACCOIMaTUBHBIX alreop.

B Hacrosmee Bpemsi uzydenue cynepaireOp JleliOHuna, KOTOpbIE SIBISIOTCS
0000mmenneM cyrepanreop Jlu, a Taxke kimaccudukanus cynepamreop Jleiouua,
YIOBJICTBOPSIOIMIUX YCJOBHUSIM TPOCTOTHI M Pa3pEUIMMOCTH, HUMEIOT OOJBIIYIO
3HQUUMOCTh B TEOPHMHM HeaccoUMaTuBHBIX anredp. Ilockonbky OOJBIIMHCTBO
KJIACCUYECKHUX TeopeM Teopuu anreOp JIu HecnpaBnenusbl aiist cynepanredp Jiu u
JleltOHMIIA, TO BO3ZHUKACT PSIA TPYAHOCTEH ITPU U3YUYCHUH Pa3PEIIMMBIX Cymnepaireop
Jlefitbnuiia, To pemieHre MPoOJeMbl KiIacCHU(PUKAIMKA Pa3peIIMMBIX CyIepanreop
JleitOHMIIA CBOJOUTCSA K HAXOXKJEHUIO HUJIb-HE3aBUCUMBIX Au(pdepeHIMpoBaHuil 1
ONMCAHUIO0 MX JEHUCTBHUS HA JIOMOJHSIOLWIEE K HUIbPAAMKAITy MOIIPOCTPAHCTBO.
Knaccudukarmms cynepanredp JleliOnuIa ¢ 3aaHHON Y€THOM 4aCcThI0, HAXOKICHHE
nuddepeHIIMPOBaHU  HUWIBIOTEHTHBIX cymnepanreOp JleiiOHuima u omnmucaHue
pa3pelMMBbIX cynepaaredp NoCpeACTBOM HUJIb-HE3aBUCUMBIX AU(depeHInpOBaHUN
SBJISIIOTCSI BXKHBIMH C TOYKU 3PEHUSI CTPYKTYpHOU Teopuu cymnepairedp JleitOnuma.

B mHameir ctpane oco0oe BHUMaHWE YACISIETCS TPHUKIATHOW MaTeMaTHKE,
CTaTUCTUYECKON MexaHuke, (pusuke U muppoBON IKOHOMHUKE, KOTOPbHIE ABISIOTCS
OCHOBOIIOJIAraloUMMH B (pyHIAMEHTaIbHBIX HayKax. B uyacTHOCTH, 3a moOcienHue
ronbl cynepainreOpbl JleiiOHMIIA TPOMOIDKAIOT HAaXOAUTh HOBBIE MPUIIOKEHHS B
Pa3IMYHBIX 00JIACTAX MAaTEMAaTHKH, OCOOEHHO B T€OMETPHH, TOIIOJOTHH U (u3uke. B
MOCJIETHAE TO/Abl ObLIM JOCTUTHYTHl 3HAUUTEIbHBIC PE3YNbTAThl B KiIacCUpUKALUU
HWIBIOTEHTHBIX cynepainreop JleilOHuIa U B ONpeneneHuu CTPYKTypHOU Teopuu
pazpenmmbix anre6p JlelOnuma. Hayunble ucciegoBaHus Ha MEXKIYHAPOJIHOM
YPOBHE IO TaKWM BaKHBIM HANpPaBJICHUSIM MaTeMaTHUYE€CKOW HAyKH, Kak anredpa u
(YHKIMOHAJIBHBIM aHAIM3, pacCMarpuUBalOTCS B KAaueCTBE OCHOBHOM 3aaauu
dbyHIaMeHTanbHBIX ucchenoBanuitl. [[ns obecneueHus peanM3auuu yKa3aHHOTO
MIOCTAHOBJICHUSI BAXXHO Pa3BUBATh TEOPUIO PA3PEIIMMBIX anredp W cynepaireOp
JleitOHMIIA JJ1s1 TPUIIOKEHUS €€ HAYYHBIX PE3YJIbTaTOB B CMEKHBIX 00JIaCTSIX HAYKH.

HccnenoBanusi MaHHOW JUCCEpTAllMM B ONPENEICHHOMW CTENEHH CITy>KaT
pelieHuio 3aaad, o0o3HaueHHbIX B Ykaze llpesmpenra PecnyOnmku Y30ekuctan

1 Tloctanosnenne Kabuneta MunmctpoB PecryOmmkn Y36exuctan 292 "O Mepax MO OpTaHM3AlUU JEATEIHLHOCTA
BHOBb CO3JIAHHBIX HAY4YHO-HCCIEOBATENbCKAX yupexkaeHu Axanemuu Hayk PecryOmuku Y30ekuctan" ot 18 mas
2017 ropa.
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NeVI1-4947 ot 7 despans 2017 roga «O cTpareruu AEHCTBUSA TO JaTbHEUIIEMY
pasButuio PecryOimmikm Y30ekuctan», B noctaHoBiaeHUSX Nelll1-4387 ot 9 wuroms
2019 roma «O wMepax TrocynapCTBEHHOW MOAJEPKKH AATbHEUIIEr0 pa3BUTHUS
MaTeMaTUYeCKOro 00pa3oBaHMs U HAYKH, a TAaKKE KOPEHHOTO COBEPILIEHCTBOBAHUS
neatenbHocTU MHCTUTYTAa Matemaruku nmenu B.M. PomanoBckoro Akanemun Hayk
Pecniyomuku V30ekuctan» u Nellll-4708 ot 7 mas 2020 roma «O mepax 1o
MOBBIIICHUIO KauecTBa 00Pa30BaHMsI U Pa3BUTHIO HAYUHBIX UCCJIEIOBAHUN B 00JIacTH
MaTeMaTUKW» W B JPYIMX HOPMATUBHO-TIPABOBBIX  aKTaX, KacCaroLIUXCS
byHIaMCHTATLHON HAYKH.

CooTBeTcTBHE MCCJIEJOBAHUS MPHOPUTETHBIM HANMPABJIEHUSAM Pa3BUTHA
HAYKHM M TeXHOJIOTHI pecny0auku. JlaHHOE wuccleqOBaHUE BBIMOJHEHO B
COOTBETCTBUU C MPUOPUTETHHIM HAIPABJICHUEM pPa3BUTHSI HAYKU M TEXHOJIOTUU B
PecnyOnmuke Y30ekucTan "MaTtemarnka, MexaHuka U HHpopMaTuka'.

CreneHb U3y4eHHOCTH NMPoOaeMbl. Ha mpoTskeHnH MocieAHNX MATUAECATH
Jer B Teopuu cynepanredp Jlu ObuM JOCTUTHYTHI OOJIbIINE HAYYHBIE PE3YJIbTATHI.
Hano otmeruth, 4TO mpocCThiE M MNOJyHpOcThbie cynepanredpsl JIu moapoOHO
knaccudunmpoBansl B padotax ®.A.bepesuna, B.Kama, JI.A.Jleitteca, , B.C.Peraxa
U Jp., a HWIBINOTEHTHbIE cyrnepaireOpbl JIu kiaaccupuuupoBaHbl U HU3Y4YEHBI
M.I'nnpom, JI.M.Kamauo, P.M.Hasappo, FO.XakumMaxaHOBBIM U IPYTUMU YYEHBIMH.
Jloka3aHo CyIleCcTBOBaHHUE €UHCTBEHHOH cymiepanreOopsl JIu B Kaxk10i pa3MepHOCTH
C MaKCHMalbHBIM HHWJIBUHIEKCOM TOJBKO C JABYMEPHOW UYETHOW YacCThlO,
Pa3MEPHOCTh HEYETHOM YacTU KOTOPOW paBHA HEUYETHOMY 4HCIy. Paspemmmbie
cynepairedpsl JIu ¢ 3a1aHHBIM HUJIbPAIUKAJIOM U BaXKHbIE (DaKThl O HUX MPUBEIECHbI
B HayuHbIX cTaTthaXx K.baysHca, JI.b.JIusena, I'.Canbrago, O.A.Canuec-Banencyana,
M.Ponpurec-Bamiepre u gpyrux.

Anre6pa  JleliOHuila,  SIBISIOMIASACS ~ HEACCOIMATHMBHOW  anreOpol U
omnpenensieMol OMIMHEHHBIM YMHOXKEHUEM, T.€. TOkJaecTBOM JleiiOHMIIa, KOoTOpast
HKBHUBAJICHTHA YCJIOBHUIO, YTO BSIKWW OINEpPaToOp NPaBOTO YMHOXEHHUS Ha JJIEMEHT
sBysieTCs nuddepeHIMpoBaHreM. X0Ts TaKOX KJIacc aiare0p BIEpPBHIC ObLT YIIOMSHYT
B pabotax A.M.bsioxa, 00JbLION HMHTEpPEC K 3TUM anredpam BO3HHUK TOJIBKO MOCIE
padot XK.-JI.JIoneu T.IlupamBuiu no HUKIMYECKUM TOMOJIOTUAM. BriepBbie TepMuH
anmreOpbr  JleniOonumnia Obin BBemeH JK.-JI. Jlome. IlpoGiemam wusydeHus anredp
JleiOHMIIA  TIOCBSILEHEI paboThI TaKUX  Y4YEHBIX, kak I A.Aromos,
A. lxymanuisae, M.Kazac, X.P.I'ome3, P.Kypauanu, 6.A.OmupoB u npyrue. B
YaCTHOCTH, OIPENENeHUs NPOCThIX U MNOJynpocThix amredp JleitbHuuma ObuM
BBeieHbl A.J[>KyMaquibaaeBbIiM, U IPUBEIECHBI MPUMEPHI MPOCTHIX U MOJIYHPOCTHIX
amrebp  Jlenionuma.  Kpome  toro,  IILA.AromoBeiM, b.A.OMHPOBBIM,
A. X Xynoioepauesim, M.JIanpa, M. Kazacom, X.Kacazom, 1. A.KapumxoHOBEHIC,
K. K.ApnaieBsiMm, K.K.A0aypacynoBsiMm, X.M.AHKouea, A.lllaGaHckoii,
N.C.PaxumoBbiM, Jl.bapucoMm, JI.bocko-Ilyn6ap, K.K.MacyroBoii, E.M.Kanare,
M.Uncya 1 apyrumu anreopsl JleOHnIa ObUTM N3y4eHbI TOCPECTBOM HAIOKEHUS
YCJIOBHM Ha TPagyupOBKY, HWIBUHJIEKC, XapaKTEPUCTUYECKYIO MTOCIIe10BATEIbHOCTb.

Cynepanreopsl JleitOnuia, koTtopsie BkirouaroT anreOpsl JIu u JleitOnuua, a
Takke cynepanreopsl  JIu, XapakTepusylTCS TOXIECTBOM, ONPEIE/IsieMbIM
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npuMeHeHneM obosouku ['paccmana k anredpe Jleibnuma. s Takux cymepanredp
JaCTUYHO YMECTHBI U3BECTHBIC (PAKTHI M3 CTPYKTYpHOH Teopuu anredp Jleibnmia, a
WX YEeTHAs 4acTh sBsiercs anreOpoit Jleionuia. C moMoIb0 HAIOKEHHS YCIIOBHMA
Ha XapaKTEPUCTUYECKYIO TOCIENOBATEIILHOCTh, HWIBMHACKC U Pa3MEpPHOCTb
cynepanreopsr 111 A.AronoBeiM, C.AnbbeBepuo, X.['ome3, X.I'apcusi-Maptunec,
JI.Kamauo, P.HaBappo, b.A.OmupoBsiM, A.X. XynoiOepAnueBbIM U APYTUMHU ObLIH
KjnaccuuuupoBanbl  Hylb-puimpopMuble, QuipudopMHble U psa  APYTHX
HWIBIOTEHTHBIX cynepanredp JleliOHuna. B yacTHOCTHM, J0Ka3aHO, 4YTO
MaKCUMaJbHBIH HWIBHMHIACKC HUJIBIIOTCHTHOW cymnepanredpsr JleiiOHua paBeH
n+m+1 wu Takwme cymepamreOpsl OBUIM TMOJHOCTHIO  KIACCU(DHUIIMPOBAHBI.
Hcnons3oBanne audQepeHIMpoBaHUs HYJICBOW CTENEHH HUJIbPaJIUKalda B 3ajaue

KJaccudukanuu pa3pemmmMbIX cynepaireop JleitOHM1Ia ITO3BOJIIIO
KJIacCU(UIIMPOBATh  pa3pemmmbie  cymepanreOpel  JleiiOnuna ¢ 3a1aHHBIM
HWIbPAJTUKATIOM.

CBsi3b TeMbI JHCCEPTALMH € HAYYHO-HCCJIE0BATEJbCKUMH padoTammu
HAYYHO-HCCJIEJ0BATEJIbCKOT0 YYpe:KIeHHs, B KOTOPOM BBINOJHAETCS
auccepraums. VccrnenoBaHue BBITIOJIHEHO B COOTBETCTBHM C IUIAHOM HAYYHOTO
uccnenoBanus «JlokansHbie TudPepeHupoBaHus U aBBTOMOP (PU3MBI OTIEPATOPHBIX U
HEacCOUMATUBHBIX anredp, (a3oBble TMepexoAbl M XaoC B  HEITUHEHHBIX
IUHAMUYECKUX cuctemMax» + «Teopus TIOOATLHBIX HWHBAPHAHTOB KPUBBIX H
MOBEepXHOCTEW B EBKIMAOBOM U 1CeBNO-EBKIMIOBOM MNpPOCTPaHCTBAX U €€
npuwioxeHus: B Mexanuke» Muctutyra Maremaruku (OT-04-82+0OT-D4-87, 2017-
2019 rr.); «lIpencraBnenus anreOp JlenOuuna» HMuctutyra Maremaruku (EDA-
drex-2018-79, 2018-2019 rr.).

Leabio uccaenoBanus sBISETCS KilacCU(UKALKS Pa3pelIMMBbIX CyTepanreop
JleltOHuIia ¢ 3amaHHBIMM HWIbpaIUKaaMU, a Take cymnepaireop Jleibnua,
aCCOIMUPOBAHHBIX C TPEXMEPHOU MpoCcTo anredpoit JIu.

3ajaum ncciieJ0BaAHUA:

Kimaccudukanus cymnepanreop JleiOHuia, yeTHas 4acTh KOTOPBIX M30MOp(dHA
TpeXMepHOU nmpocToit anreope Jlu;

KIaccuuKalusg pa3zpenmmbix cynepairedp JlelOHuiia ¢ 3aaHHBIMHU
HUWIbpaUKaJIaMH,

Kaccudukanusg paspemmMbix  anreop JleiOnwmma ¢  kBa3u-GuarpopMHBIM
JMEBBIM  HWIbPAIUKAIOM MAaKCUMJIbHOW JUIMHBI, a TaKKe BBIYUCIICHUE
pPa3MEpPHOCTE IPOCTPAHTCB BTOPBIX IPyHI KOTOMOJIOTMM NPU MAaKCUMaIbHOU
KOPa3MEPHOCTH.

O0beKkTOM HMCCJIe0BaAHUSA SBISIIOTCS cynepanreOpsl JIeOHuma ¢ mpocToi
YETHOU YacThlo, pa3penmmMbie cynepaireopsl Jleitonuna, paspemmmele anreopst Jiu,
nuddepeHrpoBanue anredp U cynepaireOp U KOroMOJOTHYECKUE TPYIIIbI.

IIpenmer wucciexoBaHus cynepaireOpsr JlelOHUIIA, acCONMUPOBAHHBIE C
TpexmMepHOW  amrebpoit  Jlu; pazpemmmbie  cymepanreOpsr  JleiOnuma ¢
HWIbPAJUKAJIOM, MMEIOIIMM HWIBMHAEKC HE MeHee N+M; paspelurmble aareOpsbl
JleitOHuna ¢ kBa3u-puimbOpMHBIM HUIIbPATUKAIOM MaKCUMAIIbHOM JIITHHBI.

MeTtoabl ucciaegoBanus. B nccrnenoBaHuy KCMOIb30BaHBI METOMBI TEOPHUH
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HEaCCOLMATUBHBIX anredp, CTPYKTYpPHbIE M KOIOMOJIOTMYECKHE METOMbI, a TAKXKE
METO/Ibl KOHEYHOMEPHBIX are0p U METOAbl TEOPUU MHBAPHUAHTOB.

Hay4ynasi HOBU3HA HCCJIeI0BAHUS COCTOUT B CJICAYIOIIEM:

KJaccu(uuupoBaHbl cynepanreopsl JIeibHuIa ¢ YeTHOM YacThio H30MOP(PHOI
MPOCTON TpexMepHOU anreOpsl JIM U AOoKa3zaHO, YTO €CJIM Pa3MEPHOCTh HEYETHOM
yacTu 0OJIbIIE IBYX, TO AaHHAS cyrnepairedpa sBisercs anreopoit Jleionuna,

KJIAaCCU(UIIMPOBAHBl  pa3pelmMbie  cynepairedpsl  JIelOHUIIAa C  JIMEBBHIM
HWIbPAUKAJIOM MAaKCUMAIbHOTO HUJIBUHIEKCA, a TAKXKE TOKA3aHO, UTO €CJIM YETHas
JacTh TaKOM pa3pemmMon cymnepamredopbl nzomopdHa anredpe Jlu, To paspemmmas
cynepanrebpa siBisiercs cynepanredpoit Jlu;

OMMCaHbl C TOYHOCTBIO JO H30MOppHU3Ma pa3peumMble Cyrnepaireopbl
JleitOHMIIa, y KOTOPBIX HWIbPAAUKAIOM SBISIOTCA cynepaireopsl JleitOnuma C
HUJILUHACKCOM N+M M XapakTepHCTUYCCKUMU HocienaoBarenbHocTaMu (N | M) u
(n—1,1|m);

KJaccu(uUMpoBaHbl pa3pemmmble anreopsl Jlelionuna ¢ kBazu-PpuimdopMHbIM
JIMEBBIM HWJIbPAAUKAIOM MAaKCUMAIbHOW JUIMHBI, @ TaKXKE HANIEHBI Pa3MEPHOCTH
BTOPBIX TPYII KOTOMOJIOTHH TaKuX pa3pemmMbix amreOp JleiOnuma mpu
MAaKCHUMaJIIbHOU KOPa3MEPHOCTH.

IIpakTHyeckne  pe3yJabTaTbl  Hcciaeq0BaHusl. lcrnonb3oBaHHbIE B
JAUCCEPTAMU METOAbl U TMOJydYE€HHbIE PE3YJIbTaThl MOTYT OBITh NPUMEHEHHI B
CIIEIKypcax IO HEeacCOUMaTHUBHON aireOpe s MaruCTPaHTOB W JIOKTOPAHTOB
BBICIIMX y4eOHBIX 3aBeneHui PecrnyOmuku Y30ekuctan. Kpome Toro, pe3ynbTaThl
AUCCEpPTAlMM  MO3BOJSIIOT  KJIacCU(UUUPOBATh  pa3pelidMble  cynepaireOpbl
JleiiOHuna ¢ pa3jaMYHBIMM TUIIAMHM HWJIbPAAUKAIOB, OIIEHUBATh CIPABEIIMBOCTD
HEKOTOPBIX TUIIOTE3 TIPH M3ydeHUU cynepanreop JleiOnuia ¢ yciaoBUsIMU TPOC TOTHI
Y Pa3pEeIMMOCTH YETHOU YaCTH.

JIoCTOBEPHOCTHh Pe3yJbTATOB HCCJeJ0BAHUA OO0OCHOBaHAa CTPOTOCTHIO
MaTEMATUYECKUX  PACCYKIEHHWM,  HCIOJb30BAHMEM  M3BECTHBIX  METOJOB
WCCIICIOBAHUS JPYruX KJIAcCOB cymepairedp, MpuMeHeHHeM (yHIaMeHTaTbHbIX
pe3yIbTaTOB TEOPUH NPEICTABICHUN U MOJYJIEH, CTPYKTYpHOU Teopun anredp Jlu.
Pesynbrarel nuddepeHunpoBaHuil cynepaireOp MalblX ObUIM MPOBEPEHBI C
NOMOIIPKO CIEUMAIBHO CO3JAHHBIX IPOrpaMM Ha SA3bIKE MATEMaTHYECKOTO
nporpammupoBanus Mathematica 12.

Hayynass v npakTuyeckasi 3HAYMMOCTb Pe3yJbTATOB HCCJIE10 BAHUS.
HayuHast 3HauMMOCTb pe3yabTaTOB UCCIEN0BAHUS OOBSACHAETCSA TEM, YTO PE3YJILTATHI
N0 pa3pelMMbIM CcyrepairedopaM MOTYT OBbIThb HCIMOJb30BaHBI MPU HU3YYEHHUU
MHOT000pa3uii Apyrux cymnepaireop.

[IpakTrueckas 3HAUUMOCTh UCCIEIOBaHUsI OOBSICHAETCS TEM, YTO TOJTy4EHHBIE
pe3ynbTarbl MOTYT OBITh UCIOJb30BaHbl NPH KIAaCCU(PUKALMKU CymHepaireop
JleiibHMIIa ¢ APYrUMU THUNAMH HWIbPAJUKAJIOB W TPHU BIUUCICHUU TPYIII
KOT'OMOJIOTHH pa3pelMbIX cymepiareop.

Bueapenune pe3yabTaToB HcciaeaoBaHusi. [loiyueHHble B auccepTaluu
pPEe3yNbTaThl UCIIOJI30BAHBI B CIEAYIOLIMX HAYYHO-UCCIIEA0BATEIbCKUX IPOEKTAX:

pe3ynbTaThl O KiIacCUpUKAIMK pa3pelmmMbIX cymnepanreOp JlehOnuma, y
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KOTOPOU HUJIbPaIUKal ecTh cynepanreOpa Jlu MakcuManbHOTO HUJIbMHIEKCA ObUIH
HCIIONBb30BaHbl B mpoekTe EDA-Drex-2018-77 mo Teme «pymmbl KOroMOJIOTHIA
MOJIYIIPOCTBHIX W HWIBIMOTEHTHBIX ainre0p» MNpu KiIacCUPUKAUU Ppa3pelmMbIX
cynepairedp ¢ 3aJaHHbBIM HUJbpaaukaioM (cnpaBka Axaaemun Hayk PecrnyOmnuku
V36ekuctan ot 29 oktsiops 2021 roma, Ne 2/1255-2983). IlpumMeHeHue HaydHBIX
pe3ylbTaTOB TMO3BOJMJIO KIACCHU(PUIIMPOBATH pa3pellMMble CymHepaireopsl ¢
3alaHHBIM  HWIbPAAUKAIOM, a TaKkKe JoKa3aTb CYIIECTBOBAHUE JKECTKUX
cynepairedp B Kiacce TaKuX cymnepaireop;

pe3yabTaThl O KiIaccU(UKAUKM pa3pemmMmbix anreOp JlerOHuma ¢ KBa3u-
buwpOpMHBIM  JIMEBBIM  HUJIBPAAUKAIOM  MaKCUMalIbHOM  JMHBI  ObLIH
ucnoib3oBanbl B mpoekte OT-®4-31 mo teme «HexkoMMmyTaTuBHBIE MOJYJH,
anreopsl JleiOHMIIa ¥ TOJIMHOMHAIbHBIE KAacKaJbl B CUMIUIEKCE» HJISI OMUCAHHS
paspemmMbix  anreOp JleliOHmma (cmpaBka HarmmonameHOTO — yHMBEpCHTETa
V30ekucTtana ot 27 centsiopsa 2021 rona, Ne 04/11-5437). PesynpTaTsl quccepranuu
ObUIM WCMOJIb30BaHbl TIPU KiIacCU(UKAIMK pa3pemmMbix anredp JleitOnuna, y
KOTOPBIX HWIbPAUKAJ €CTh KBa3u-pundopmHas He aueBa ainreopa Jleonuna.

Anpodamusi  pe3yJbTaToB  HccjenoBaHusa. OCHOBHOE cojepikaHue
JAUCCepTaIMi 00CYXKIAIOCh Ha 3 MEKIYHAPOIHBIX U 6 peCIyOIMKAHCKUX HAYyYHBIX
KOH(pepeHIHsX.

Iyonukauuss pe3yabTaToB wucciaenoBanus. [lo Tteme npuccepranuum
omyOmMKoBaHO 16 HaydHBIX paboT, U3 HUX 7 BXOJAT B MEPEUCHh HAYYHBIX U3/IaHUH,
MpeyIoXKeHHbBIX Bhiciieit artectarimonHo M komuccuei PecnyOnuku Y30ekucTan aiis
3allMThl JUCCEpPTAlMii Ha CTeneHb JAoKTopa ¢uiocopuu, B TOM 4ucie 2
OMyOJIMKOBaHBI B 3apyOKHOM KypHAJIE, 5 — B PECyOJMKaHCKUX HAYYHBIX U3JaHUSIX
1 9 Te3rCOB JOKJIAI0B B MaTepuaiax HaydHbIX KOH(EPEHIINH.

Crtpykrypa u 00beM auccepranuu. Jluccepraiuys COCTOUT U3 BBEIICHUS, TPEX
r7iaB, pa3OUTHIX Ha JecATh naparpados, 3aKIIOUYEHUs U CIHCKA UCHOJb30BaHHOMN
murepatypbl. O0beM nucceptaunu coctasisieT 101 ctpanum.

OCHOBHOE COAEP KXAHUE JUCCEPTAIIMU

Bo BBegeHumum o0O0OCHOBaHBI AaKTyaJIbHOCTb W BOCTPEOOBAHHOCTh TEMBI
OUCCEPTALIMM,  OINPEHEICHO  COOTBETCTBUE  HMCCJIECAOBAHHMS  NPUOPUTETHBIM
HaIpaBJICHUSAM Pa3BUTUSl HAYKHM WU TEXHOJOTHHA pECIyOJMKH, NPUBEACHA CTENEHb
M3Y4EHHOCTH TpoOieMbl, CPOPMYITUPOBAHBI 1I€JHM U 3a7a4H, BBISIBICHBI OOBEKTHI U
MPEAMET MCCIIEA0BaHMUs, U3JI0KEHbl HAyYHAasi HOBU3HA U MPAKTUYECKHUE PE3YIIbTaThl
MCCJIEI0OBaHMs, PACKPBITA TCOPUTHUECKAS U PAKTUYECKAs] 3HAYUMMOC Th MOJIy4YEHHBIX
pe3ylbTaTOB, JaHbl CBEACHHS O BHEAPEHUM PE3YJILTATOB HCCIENOBaHUA, 00
OTNyOJIMKOBAaHHBIX PadOTaX U O CTPYKTYPE TUCCEPTAIINH.

B nepBoii rnaBe auccepranuu, HazBaHHOU «Cymepajaredopsl JleiOnuma,
acconuupoBaHHbIe ¢ ajaredopoii Jlu slp», npuBeaeHB HEOOXOIUMBIC MTOHITHS U
BCIIOMOTATeNbHbIE Pe3yibTaThl U3 Teopuil anredp u cynepanreop Jlu u JlelOHuma.
Ormmcansl cynepanreOpsl JlelOHMIIa, acCOIMUPOBAHHBIE C TPEXMEPHOU MPOCTOU
anrebpoit Jlu.

Onpenenenune 1. BekropHnoe npoctpanctBo L Han mojem [ cHaGKeHHBIN
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OwmHeiHOM CcKoOKo¥ [-,-] Ha3wpiBacrcs anreOpoii JleOHHMIIA, eCiaM s JFOOBIX
X,Y,Z€ L BBIMOJHSAETCS TaKk Ha3bIBaEMOE TOXKASCTBO JIelOHuIIa
[ [y, 211 = [[x, y1, 2] - [Ix, z], y].

OtmeruMm, uTo nipu ycsioBuu [X, X]=0 anreOpa JleliOHMIIa CTAaHOBUTCS areOpoi
JIu, cnegoBarenbHO anredopswl JleitoHuna sBistoTCs 00001eHUsIMEU anreop Jlu.

Hamomuum, uto anredpa Jlu G maswiBactest npocmoi, ecmn G2 # {0} u ona
MMeEeT TOJIbKO creayromme uaeansl: {0}, G.

Omnpenenenne 2. AmreObpa Jlu G Ha3zpiBaeTcs MOJYNPOCTOM, €CIH €€
MaKCUMaJIbHbIN pa3pemmMblii uaean paseH {0} .

Temeps npuBeaeM MOHATHE OMMOAYIA I anreop JlenOHua.

Onpenenenne 3. BekropHoe npoctpanctBo M HazpiBaeTcs L-Oumoaynsem v
npeacTapieHuemM  anreOpnl  JleiOnuna L, eciom  ompenenieHbl  OMIMHEWHBIE
orobopaxenust [-, —]: LxM — M u [, -]: MxL — M, ynosnerBopstomnme
CJIETYIOIIAM TPEM aKCHOMAaM:

[m, [x, yI=[[m, x], y] - [[ m, y]. ],
[X’ [m1 y]:[[X, m], y] - [[ X, y]1 m],
[x, Iy, m]=[[x, yl. m] = [[ x, m], y],

raneme Mux, ye L.

Hamomuanm, 4to L-GMMOTyITh HA3BIBAECTCS NP OCHIbIM WA HENPUBOOUMBIM,, €CITN
OH HE JOMyCKaeT HeTpUMBHaIbHBIX L-momOumonyneit. L-Oumoaynbs Ha3zbIBaeTcCs
HepAa310#CUMbIM, €CIIU OH HE SIBIIIETCA NPpsIMOM cymMoil L-moaoumoayneil.

J.bapHc yTBepkgan, YTO KOHEYHOMEpPHBIM MpocTod L-Oummomyms mubo
CHUMMETPHUYCH, OO0 aHTUCUMMETPUYEH /i1 JII000W KOHEYHOMEPHOU anreOpbl
JletiOnmma L.

L-6umonayne co cBorictBoM [L,M]={0} nazwiBacrcs anmucummempuunvim, a B
ciydae [X,m]=— [m,X] a1 Bcex XeL u meM OH Ha3bIBaeTCs CUMMEMPUUHBIM.

B wactHOCTH, B citydae, koraa L uzomopdHa TpexMepHOU npocToit anreope JIn

sl, umeem, urto cymiecTByer 6a3uc {Xo, X1, ..., Xn} B M Takoii, 4T0O BBIMOIHACTCS OJIHA
13 TaOJIUIl YMHOKCHHUS:
X.hl=(-2i)x,  [hx]=—(n-2)x, [l = (0 20)x,
Ny oD F1= %0 [f.%]=—X.1, N, oD% F1= %
[x,e]=—-i(n—-i+1)x,, [ex]=i(n—-i+1)x |, [x,e]=—i(n—1+1)x ;.

U3 Teopun anreOp U3BECTHO, YTO AJII MPOU3BOJIBHOIO MHOT000Opa3us anredp,
nocpencTBoM o000J0YkH ['paccMaHa, MOXKHO OMNPEACHUTh Zp-TpalyHpOBaHHBIC
anreOpbl, KOTOpbIE HAa3bIBAIOTCS  CcylepaireOpaMd 3TOr0  MHOTOOOpasusl.
XapakTepHOU 4epTOi MHOTO0Opa3uit cynepanreOp SBISIETCS TO, YTO YETHAS YacTh
€CThb HE YTO HMHOE, Kak MHOTOOOpasue 3Tux anredp. B wacTHOCTH, yeTHas 4acTh
cynepanrebp Jlm m cymepanredp JleOnuma sBnsercs amredbpoit Jlu m anrebpoit
JleiitOHMUIIa, COOTBETCTBEHHO.

[lpuBenem omnpenenenns W (akTel Kacarommecs cynepanredpam Jlu wu
JleiiOnuIIa.
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Onpenenenue 4. Z,-rpallyupOBaHHOE BEKTOpHOE MpocTpaHcTBO L=L,®L;
Ha3bIBacTCs cymepamreopoit JleliOnuma, ecinu oHa cHaOKeHa MPOM3BEACHHUEM [-,-]
KOTOPOE YAOBJIETBOPSET CIEAYIOUIEMY YCJIOBHIO:

[x [y, z1=I[x.y], 2] - (= D)2 [[ X, z], y ] — cynepToxaecTBo JleiOHuIa

g moObIx Xe L, ye L, ze L.

Bekrophbie npoctpancTBa Lo u L1 Ha3pIBalOTCA YETHOM M HEUETHOW YacTIMU
cynepanredps! L, coorBercTBeHHO. OueBHIHO, 4TO Lo ecTh anrebpa JlelOnuma u Lg
sBisieTcs Lo-Oumoaynem.

OtmeruM, 4yTO eciu B cynepanreOpe Jleitbnuma L BeImosHsAETCS TOXAECTBO

[X,¥]=—(-1)“[y,X] anst mo6s1x X € Lyuy € Ly, Torna cyneproxnectso JleitGuuma
npeoOpazyercs B cymepToxiaectBo Skobu. CrnemoBarenbHO, Kak U B aiuredpe
Jleitbonuia cynepanreopsl JleliOnua sBistorcst 06001eHneM cynepaireop Ju.

U3 padot T.KypOaubaeBau P.TypaudaeBa uzpectro, uto eciau M sBisercs Slp-
6MMOTyJIEM pasJararolmiicst Ha pocTsie Sl-6umoaym V(ni)={v,, ..., V:]i}, 1<i<k

1 N1> N2> ... >ng. Torma M sBisieTcst Hepa3I0KUMBIM JICHOHUIICBBIM Sl-OMMO TyieM
TOJIBLKO TOT A, Korma Nj— Ni+1 = 2 11t Bcex 1 < i <k-1. boaee TOoro, ¢ TOYHOCTHIO 10
sl,-6umoyimbHOTO M30MOp(U3Ma CYIIECTBYET POBHO J[Ba HEPA3JIOKUMBIX Slp-
OMMO TS .

V2P h]=(n—4p+4-2iW"",  [hvP1]=0,
[V, £]= V22, [f vZ*]=0,
[Vt e]l=-i(n-4p+5-i)v"* [evP']=0,
[v'Phl=(n-4p+2-2i)v",  [hVvP1=2(n-2p-i+3)vi" -

—(N=2p-2i+2v*>"
[f V2p] V2p 1_V2p+V2p+l

i+2 i+1

2|V2 p+1

i+1

M, [v2P, f1=v2E,

[v?P,e]=—i(n—4p+1-i)v>", [e, v P1=(n-2p—i+3)((n—-2p—i+4)
VP v ) +i(i L)V,

[v?P™ h]=(n—4p+1-i)Vv> ", [hvP7]=0,

[V2p+1 .I:] V|2+F;_+1, [f,Vi2p+1]:0,

[vP™e] = —i(n—4p-1-iW?"*, [ev?*?]=0,

Kk k-1
rae 1< pSE, a1l pST u N =N
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[vi,h] = (n - 2i)v;, [h,vi]=—(n-2i)vi —2iv>,,

[V, f]=VE,, [f,vi]=-V, +V,
[vi,e]=—i(n—i+1)v; , [e,vi]1=i(n—i+1)v, +i(i —1)v*,,
[v?P,h]1=(n—4p+2-2i)Vv>°, [h,v**]1=0,

[vi" f1= V7, [f.v"]=0,

M, :q[vP,e]=—i(n—4p+1-i)v>", [e,v**]1=0,
[viP h] = (n—4p - 2i)v]**, [V ]=(n—4p—i+1)v2h -
—(n—4p—2i)vE - 2iv2h*?,

i+1
2p+1 2p+1 2p+1 2p 2p+1 2p+2
[V f] V|+1 ! [f V ] V|+2 _V|+1 +V

[v?P el =—i(n—4p—-1-iVv*"", [e VP ]=(n—4p-i+1)((n—4p-i+2)
V2P v +i(i 1)V

B crnenyrommem npensioxeHuu onuiineM cynepaireopsl JIelOHuIa ¢ TpexmepHon
IIPOCTOM YETHOW YaCTHIO U Pa3MEPHOCTh HEUYETHOM YaCTH PaBHA JIBYM.

Ilpennoxenune 1. Ilycte L=sl,®L; — cymepanreopa JleliOuuia, Takas 4to
L1 — mpoctoii cummerpuuHsbiit Sl-Oumoayms u dim L;=2. Torna L wu3omopdua
OJHOM U3 CIEAYIOMMX ABYX cynepairedp JleiOnua:

[e,n] = —[h,e] = 2e, [h,f]=-]f,h]=2f, [e f]=-f,e]=h,

Sy Do, 1 =—h X=X, [, F1=-f.%]=x,

D, hl=-Thx]=—=x, [x,e]l=-e,x]=-x

[e,h] =—h,e] = 2e, [h,f]=-f,h]=2f, [e, f]=-f,e]=h
[X,,h]=—Ih,x,1=%,, [X.fl1=-f.x]1=x, [x,e]=-e,x]=-x,
Dxh]=—hx]=—x, [%,%]=2e, [x,x]=2f,

[X0, %] =[X, %] =h.

Ilpenao:xkenne 2. Ilycte L=sl,®L; — cynepamrcOpa JleiiOHuia, Takas 4TO
L, — mpocToit cummerpudHbIi Sl-0uMoayne u dim Ly > 3. Torma cymepanredpa L
sBysieTcs anredpoit JleOnmma.

Bo BropoM maparpade mepBoil TriaBel paccCMOTpEH Ciydaid, Korja B
cynepanreope Jleionumna L=sl,@®L; HeyerHas dacth L; sBISETCS HEPa3I0KUMbBIM
sl,-6umo mynem.

Ilpenaoxenune 3. Ilycte L=sl,®L; — cynepamredpa JleliOHuia, Takas 4TO
sl,-6umonyms Ly m3omopden mudbo Mz mub6o My, Torma cymepanreopa L sBisieTcst
anredpoit Jleibnua.

Bo BTOpOM riaBe auccepranny, Ha3BaHHOU «Pa3peummMeblie cynepaJireopsl
Jleli0HUIIa ¢ 3aJaHHBIMM HWIBPAAMKAJIAMMN», OIHUCHIBAIOTCS pa3pelIuMbIe
cynepairedpsl JleiOHUIa co CleayroNMMH HWIbpaaUKaIaMu: cynepanreopsl Jlu
MaKCHUMAJILHOTO HWIbHHJEKCA U cymnepanreopsl JIeiOHuIa ¢ HUJIbUHIEKCOM paBHOU
pPa3MEpHOCTH HUJIbPaIUKAaJIA.

OTMeTuM, 4YTO TOHSTHS HHJIBIIOTEHTHOCTH W Pa3pelIMMOCTH CyIepairedp
JleltOHuIa, omMpenenstoTcsl aHAIOTUYHO Kak W s anreop Jleitonuma. J{ms storo
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OTIPENICTINM CJICAYIOIINE HUNCHUL YEeHMPATbHbLU U NPOU3BOOHBI PAJIBL:
L1=L, Lk+1=[Lk, L1], L=, Lk+=[LKI LI, k>1,
COOTBETCTBEHHO.

Onpenenenne 5. AnreOpa JleitOnuna L Ha3biBaeTCsl HUIIBIIOTEHTHOM
(cooTBeTcTBEHHO paspenmmoii), eciu cymiectByer KeN (SeN) Takoe, uto Lk=0
(cootBercTBeHHO LEI=0).

MuHUMaTbHOE dYHCIO K ¢ TakuM CBOWCTBOM HAa3bIBACTCS UHOEKCOM
Hunenomermuocmu anreopsl L. Hamo oTMeTuTh, 4TO CymMMa JBYX HWJIBIIOTEHTHBIX
U7CATIOB TAKXKE SIBJISIETCS HIIBIIOTEHTHBIM HJI€aIOM, U Mo3ToMy airebpa Jleiibnmia
MMEET €IMHCTBEHHBIN MaKCUMAJIbHBI HUJIBIIOTEHTHBIN HUJ1€AJT, KOTOPBI HA3bIBACTCS
HUbPAOUKATIOM aITeOPHI.

Hunepaouxanom 3ananHOW cymnepaireOpbl L Ha3zbIBaeTCss MaKCUMaTbHBIN
HWIBITOTEHTHBIN Ucal coaepxanmii B cede ee uaean [L, L].

BaxxapIM (pakTOM SIBIISIETCS TO, YTO MAaKCHUMAaJbHBIN HUJIBUHACKC Cymepanreop
JIn u Jle#tOuuia pasen N+m u n+m+1, cootBerctBenno (rae n=dim Lo, m=dim L,).

B pabore K.I'omesza, HO.XakumkanoBa u P.HaBappo kmaccuduimpoBaHbl
(n+m)-mepubie cynepanreopsl Jlu ¢ HuiIbMHIAEKCOM N+M. Jloka3aHo, YTO Takue
cymepanreOpsl CYIIECTBYIOT TOJIBKO MPHU N=2, M — HEYETHOE YHCIIO U YMHOKCHUSI
cynepanreOpbl UMEIOT CIISAYIOIIUNA BU/:

[y.,e 1= V.., 1<i<m-1,
m+1

W W= (D) ey, 1<

B pampHeiimeM B Ta0nMIax yMHOXKEHUH pa3pelMbIX anredp Mbl Oynem
OITyCKaTh MPOU3BENCHMs 0a3MCHBIX JIEMEHTOB HIIIbPaIUKala.

Ipenao:xkenue 4. ITycts L=Lo®L; — (M+3)-mepHas paspermmas cymnepairedpa
Jleitouuia, y kotopod Humbpaaukan uzomopden Nzm. Torma cymepanreOpa L
n3oMop(hHa OJTHOYM U3 CIETYIOMUX MOTAPHO HEU30MOP(HBIX cyrepanreop:

2,m

[e,, x]=-x,e]=¢, [x,x]=e,,
Clya= 1= -y, 1sism,
[el,X]:—[X,el]:el, [ez,X]=—[X,ez]=aez, OCEC,
M, (a):

[yi,x]=—[x,yi]=(i—m7”>yi, l<i<m

[e, x]=-Ix.e]=¢€ +é, [e,, x]=-{x.e,]=¢,

3

Nyx=-txoyl=0-" Dy, 1sism

[e,, x]=—x,e,] = 2e,,
M, (b,,b,,.... b, ,): S _
[y, X=Xy 1=y + z by Yisok 1T
k=1
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Ipenaosxenue 5. [Tycts L=Lo®L;— (Mm+4)-mepHas pazpenmmas cynepaireopa
Jleiitbnumia, Humbpagukanm KoTopor wuzomopdern Nzn. Torma L m3omopdna
caenytomei cynepanreope Jlu:

[e,, x] = —[x,e]=¢e, [e,,x] = x,e,] = (m-1)e,,
M, :<[e,z]=z,e,] = 2e,, [e,,z] = —{z,e,] = 2e,,

[y, x]=-Ixy]=(A-Dy, 1<i<m
[Iycte L=Lo@®L; HunbnorentHas cynepanreopa JleitOnuna. PaccmoTpum
oreparop mpaBoro yMmHOXeHUs ady s X€lo, W JaHHBIA omepaTop SBISETCS
HWIBITIOTCHTHBIM 3HI0MOopdu3MoM mpoctpanctsa L, 1€{0,1}. O6o3Haunm uepe3
Ci(x) (ie{0,1}) yOsIBaroIIyt0 MOCIEI0BATEILHOCTh PA3MEPOB OJOKOB KOPAaHOBOM
MmaTpuilel omeparopa ady, m mnopsmok Ha wmHOXkectBe Ci(Lo) ompenemsercs
JEKCUKOTpapuIeCKUM 00pazoMm.

Omnpepenenne 6. IlocnenoBarenbHocTh  C(L) = ('max C,(X)| max C,(x))
XE%\% Xe%\%
HA3bIBACTCS XapaKTEPUCTHUECKOH MOCIIEA0BATEIHLHOCTRIO cynepanreOpsl JleiiOnmia
L.

OtmeruM, uTo cynepanreopsl JIelOHMIIa ¢ HUIBUHIEKCOM N+M CYIIECTBYIOT
IpH XapakTepUCTHIECKUX mocyeaoBarenpbHocTsax (N | m), (n—21, 1 | m)yu (n | m — 1,1).

HunenotenTtHeie cymepanmredpsl  JleitbHmma ¢ HWIbMHAEKCOM N+M ¢
XapaKTEPUCTUUECKOM TOCISI0BATEILHOCTRIO (N | M) CyIIECTBYOT Ipu N = 2.

B pa6ortax b.Omuposa, A.XynoibepaneBa u Apyrux U3BECTHBI CynepaireOpbl
JleiiOHuIa ¢ HUWIBMHIAEKCOM N+M U C XapaKTEePUCTUUECKOM MOCIeI0BATEIbHOCThIO
(n — 1, 1] m). A uMeHHO, TMOKa3aHO, 4T0 M = N —1 wIM M = N, YMHOXEHHUSI
cynepainredpsl L umeror cienyronmii BUa:

ecoum=n-1,

[e.e]=¢e,, [e.e]l=¢e.,, 2<i<n-1,
[y el= VY., 1<j<n-2
1 1 :
[el’yl]:EyZ’ [ei’Y1]=Eyi’ 2<i<n-1,

L, ..o, 0):4 o nl =€, Lyl =ep, 2<j=n-1,
[e,e,]=ae, +a+...+, &, ,+ 68,

[e;.6,]=a.8,, t ), +...t,,, i€ 2<j<n-2,

j+2 n+2—j-n?
[yo&]l=a,y;+agy, +...+ &, 1Y, , +0Y, 4,

[y &l=ay, t sy s+t Yoq 25]<n-=3,

j+3
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[e,,e ] =, [e.e]l=¢._,, 3<i<n-1,

[y;.&1= Y. 1<j<n-2,
1 1 .
[el,y1]=5y2, [ei,y1]=5yi, 3<i<n-1,
G(B,. B Br7): [yovid=e,  [ypyil=ep, 2<j<n-1,
[el’ez] = 18464 + ﬂSGS t+... +ﬁnen’
[eZ’eZ]:yen’
[ej’ez] = ﬂ4ej+2 +ﬂ5ej+3 +...t n+2—jen’ 3S J <n- 21

\[yj’eZ]:IB4yJ+2+ﬁ5yJ+3++ n+1_jyn_1, 1< J Sn—?),

eclm M = N, TO

[el’el] =&, [ei’el] =€ 2<i<n-1,
[y;.el=Y;u 1<j<n-1,
1 1 .

[el’yl]:EyZ’ [ei’yl]:Eyia 2<i<n,

[yoyi=e,  lypyl=e€,  2<j<n-l

[e.e]=a. +ab +...+, &, ,+06,

[e;.&,]=a,e o+, 8, 2<j<n-2,
[y.el=ay;+ay, +...+a, Y, , +6Y,,+7Y,,

ly,.e,]1=e,y, +ay, +...+ ¢, .y, . +6Y.,

M(e,,a,...,a,,0,7):

jro T Q€5

[V &]= Y+ oY+ + 2 iVa, 3<j<n-2,
[e,e]=¢,, [e.e]l=¢.,, 3<i<n-1,
[y el= Y 1<j<n-2,
1 1 :
[el’yl]zayZl [eisy]_]:Eyi, 3SISH—1,

IA

H(B,, B B, 7,0): BAELY [yj’yl]zej+1’ 2<j<n-1,
le,,e,]= e, + e +...+ Be,
[e,.€,] = re,,
[e;.6,1= B8, + B8jst -+ Brn i€y 35]<N-2,
[YVi:&]= BaYio + Bs¥js+o -+ B Yo 1S ]<n=3.

Hanee kmaccubuimpyem paspemmmbie  cynepanreOpsl  JleiiOnuma ¢
HEpa3JOKUMBIMU ~ HWIbpaAuKaaMH, B3ATHIX u3 KimaccoB  L(e,,a,...,a,,0),

M(a,, c,...a,,0,7), H(B,, B 5,,0,7) u G(B,, Bs,-- . B,,7) -
Teopema 1. Ilycts R — paspenmmas cymepanreopa JleiiOHuIa, HAIbPaTUKAI
KOTOpOoil m3oMopdeHn cymepamrebpe u3 kmacca L(ey,a,...,a,,0). Tornma
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a, = =...=a,=0=0 1 ona usomopdna cynepaiuredpe

e, x]=2e, [e,x]=2e,

SL:s[x,e]=-2e, [e,x]=2(i-1)e, 3<i<n,
Xy ==y [y, x]=Q@i-1)y, 1<i<n-L
Teopema 2. Ilycte L=Lo®L; — paspemmmas cynepairedpa JleitOHuna,

HUJIbpAJMKal KOTOpoil m3omopdeH cymnepanredpe us kmacca H(B,,[,....[3,.0,7).
Torma

,0.,...,0,4,.5,0,...,0,y), n—mneuerno, y #0,

By Bsr- 2 B y) = 2
,0.,...,0,4,0,...,0), 4<t<n,

u L n3omopdHa ciaenyronmm nonapHo HeM30Mop(pHBIM cynepanredpam:
H@O,., 1 ,.,0,»),r=#0,
”T”-Mecmo H(@O,.., 1 ,.,0), 4<t<n,

t—mecmo

[e,, x] = —[x,e,] = 2¢,,
SH,(7): [e,, x] = (n-1)e,,

[e,x]=2(1—-1)e, 3<i<n,
[y, x]=@i-1)y, 1<i<n,
[x,e,]=—-(n—-1)e, —2e

[el’ X] = _[X’el] = 2e1’

SH,(t): [e,, X] = —[x,e,] = 2(t - 2)e,,
[e.,, x]=2(i-1)e, 3<i<n,
[y, x]=(@i-1)y, 1<i<n,

(n —Heuer.)

n+l?

2 [X,y.]1=-Y.,
L[X’ y1] = _yl’
H(0,...,0,1,0), H(O,...,0,0,1),
[e,, x] = —-[x,e]= 2e, [e,, x] = -[x,e]= 2e,
SH, - [e,,X] = —Fx,ez] =2(n— 2?e2, SH, - [e,,X] = —Fx,ez] =2(n —2).e2,
[e,x]=2(1-1)e, 3<i<n, [e., x]=2(i-1)e, 3<i<n,
[y, x]=(2i-1)y,, 1<i<n, [y, x]=(2i-1)y,, 1<i<n,
[X’ yl] = _yp [X’ yl] = _yl'

OtmeTnM, 4TO pazpeummmble cynepanredpsl JleOHMIA ¢ HUIbpaauKalaMu
M(e,,c,...a,,0,t) u G(f,, [s,....[0,,y) TaKkKe IMOJHOCTbIO KIaCCU(UIMPOBAHbI B
naparpade 2.3. B maparpade 2.2 onucansl pazpemmmbie cynepaireOpsl Jleiionua, y
KOTOPBIX YETHAsl YaCTh HWIbpaAHKaja JByMepHas anreopa.

B Tpernheli riaBe auccepranuy, Ha3BaHHOW «JleliOHMIEBBI pa3pelmMbie
pacumpenusi KBasu-puandopmubix ajaredp JIlm MakcMMaJabHOM JJIMHBI»
MOCBSAIICHA Kiaccupukanuio pazpemmmMbix anreOp JleiiOnuma ¢ JlueBbiM KkBa3u-
¢mwmhOpMHBIM HWIBPAAUKAIOM MaKCUMAaIbHOM JJIMHBI M BBIYHMCIICHUIO TPYIII
KOTOMOJIOTUM BTOPOTO IOPSAAKA NPU MAKCUMAIbHOW KOpa3MepHOCTU. HaiineHsl
KECTKUE anreOpbl B MHOTrooOpazuu anreOp JleiiOHMIa cpeau TakuX pa3perrMbixX
areop.
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Omnpenenenne 7. Anre6pa Jleitbanma L HazpiBaeTcs kBa3u-pumdopMHOH, ecim
Ln2£0wu L™= 0, roe n = dim L.

[lycte L — Z-rpagyupoBannas anrebOpa JleliOHUIIa C KOHEYHBIM YHCIOM
HEHYJICBBIX IPalyMpOBAHHHBIX MOANPOCTPAHCTB, T.e. L=, V,, rae [Vi,V{|cVisj ms
T00BIX |, jeZ.

Bynem roBopuTth, 4T0 HUJILIIOTEHTHAS aaredpa Heﬁ6HMua L oonyckaem ceésasmnoe
epadyuposanue, eciu L=V, @V, ,D...®V,,  rtme V.. #{0} maz Bcex
1(1I<1<m).

Jlns cBsA3HOWM TpaayupoBku yucio len(@L)=m+1 HaseBaeTcs Oaunou
2paoyuposKu.

Yucio I(L)=max{len(&L)| L=V, ®V,,, ®...®V,

«.m CBSI3HAs rpajlyMpoOBKa}

Ha3BIBACTCS OuHOU aneeopwl Jlenbnuma L.

Onpenenenune 8. AnreOpa Ha3bIBaeTCd MaKCHUMAIbHOW JIJIMHBI, €CJIH
I(®L) =dimL.

K.I'omezom, A. X Kumene3z-MepuaH u ApyruMu NoJTydeHa Kiaccudukaims KBa3u-
bumdopMHBIX anreOp JIn MakcUMaTbHOM JJIMHBI

e, e]l=¢.,, 2<i<n-2,
Uy - i n-1
o [e,e..1=(-D'e, 2<i< — N>5 U N HEYETHBIN;
e, e]l=¢.,, 2<i<n-2,
G [e.e]=e., 2<i<n-3,nx>5;
[e,e]=e., 2<i<n-2,
g(nl [e.e]=e.,, 2<i<n-3
[e,,e]=e.,, 3<i<n-4,n>7,
[ [e.e]l=¢e.,, 2<i<7,
[e,e]=¢e._,, 2<i<5, [e,,e.] = 3e,, [e,,e;] = 5eg,
[e,el=¢.,, 3<i<4, g1 [e.el=e.,, 3<i<4,
[ei,e7_i]—(—1)e7, 2<1<3; [e;,e]=—-2¢ ., 4<i<5,
[ei,egi]—(—l)eg, 2<i1<4;
[el,ei]:em, 2<i<9, [e,e]=e,,, 3=Li<4,
g3 [e2’el] = |+2’ GS I £77 [e3’e ]_ 10’
" e, e]= 6, 4<i<5, [e,el=e,,, 5<i<B6,
[ei’ell—i] - (_1)ie111 2<1<5,

rae {e,e,,...,6,} 6azuc anredpsl.

st pazpenmmbix anreop JleOruma R ¢ aunbpagukaiom N 1 Kopa3MEpHOCTH S
ucmnosb3yem odo3nauenue R(N, s).

B crnemyromelr Teopeme TmosydyeHa KiaccH(PUKALUS pazpermMbIX anredp
JleiiOHuma, y KOTOPBIX HWIbpPaAuKal ecTh KBazu-¢puwimpopmHas amrebpa Jlu
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MaKCHUMAaJIbHOM IJIMHBI IPU YCJIOBUU, YTO TOTMOJIHSIOIIEE TPOCTPAHCTBO OJTHOMEPHO.
Teopema 3. [IpousBosbHasg anredpa cemencTBa R(g(ln 1)»1) H30MOpdHa oxHOM

U3 CJEAYIOIIMX MOMapHO HEM30OMOP(MHBIX anredp :
[e, x]=-{x.e]=as,

n-1
[e, X]=-[x.e]l=¢+ > b .6 2<i<n-2

a,,b;,...,b ): t=iv2
A&( o 1) [en—l’ X] = _[X’en—l] = en—l + azen’

[en,X] = _[x,en] =2e,, TI€ b2k =0,2<k SnT_?)’

[61’ X] = _[X'el] = el + en—l’
A sle, x]=-Ix,e]l=(+2-n)e, 2<i<n-1,
[e.,x]=-x,e,]=(4—-n)e,,

enx]=-Ix.e]=¢, [e,x]=-x,e]=(i+1-n)e, 2<i<n-2,
. [en’x]:_[xien]:(z_n)en’ [Xix]:en—l'
[61’ X] = _[X’el] =&, [X: X] =€
A [ei,x]:—[x,ei]:(i—g)ei, 2<i<n-1,
[e,, x]=-x,e]=¢ +e,, [e,.x]=-x,e,]1=¢e,
A _ _ . 1-n .
[ei,x]——[x,ei]—(|+T)ei, 2<i<n-1,

A :{[el,x] =-Ix,e]=¢+e,, [e,x]=-xe]=(i-1)e, 2<i<n-2,
[e... X]=-xe,_,]=(n—-2)e _,+e, [e,x]=-xe]=(n-2)e,
A(b): {[el,x] =-x.el=¢e, [e,X]=-[xe]=(—-2+b)e, 2<i<n-1,
[e.,x]=-x,e,]=(n—4+2Db)e,.
OTMeTrM, YTO TIEPBHIN HEHYNEBO# mapamerp {a,,h,,...,h, ,} B anredbpe A(a,,b,,...,b ;)
MO>KHO TIPUBECTH K 1.
Teopema 4. [IpousBospHas anredpa ceMencTBa R(g(znll),l) n3omopdHa 0JTHOU

U3 CJEAYIOIIMX MONapHO HEM30MOP(DHBIX anredp :

n-1
B,(b,,....b,) :[e, X]=x.el1=¢€+ D b .6, 2<i<n-1,

|l x]=-x,e]=¢, [e,x]=-x,e]=(+3-n)e,2<i<n-1,
? '{[en,x] =-[x,e,]=¢e _, +2e,
(e x]I=-Ix,e]=¢€, [e,x]=-[x,e]=(i+1-n)g, 2<i<n-1,
3 '{[en, x]=-xe]=2e, [x,x]=¢ ..
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B.(b) {[el,x] =xel=e, [e,x]=-Ixe]l=({-2+b)e, 2<i<n-1,

! [e.,x]=-x,e]=2e, beC.
OtMerum, 4TO mEpBBIA HeHyneBoW mapamerp {b,,...b .} B amredpe B (b,,...,b ;)
MO’KHO IIPUBECTHU K 1.

Teopema 5. IlpousBoibHas paspenmmas anredpa JleiiOHua, HUIbpaIUKAIOM
KOTOPOii SIBAAETCA OIMH M3 CIEAyIoUmX: g .,07,0s,0 X C OIHOMEpHOI
KOPa3MEPHOCTHIO U30MOp(DHA CIeTyIONMM alredpaM, COOTBETCTBEHHO:

e, x]=-Ix.e]=¢,
C,:q[e. x]=-Ixe]=(+1)e, 2<i<n-1,
[e,,x]=-[x,e,]=2e,
C,:[e,x]=-x.e]=lg, 1<i<7,
C,:[e,x]=-Ixe]=le, 1<i<9,
C,:[e,x]=-x.e]=lg, 1<i<1l.

Hano otmeruts, uto cpenu KBazu-puimpopMHbIX anredpa Jlu MakcumanbHOU
JUTUHBI, TOJIBKO alreOpbl g(lnll) g (2n,1) UMEIOT JIBYMEPHYIO KOPa3MEPHOCTb.

Teopema 6. IlpousBosibHas anreOpa JleliOHuna cemelicTBa R(g(lnvl),Z) U

R(g (Zn,l) ,2) m3oMopdHa crenyrorieii anredpe JIu, COOTBETCTBEHHO !

[e.x]={xe]=¢, e, x]=-[xg]=(i-2e, 2<i<n-1,
MA:i[e,,x]=-x,e.]=(n-4)e,, [e,y]=-]y.e]l=¢e, 2<i<n-1,
[e,, yI=-1y.e,]1=2e,,
[e, x]=-[x,e]=¢€, [e,x]=-x,e]=(—-2)e, 2<i<n-1,
MB:<[e,,x]=-[x,e,]1=2e, [e,y]l=-y.el=¢, 2<i<n-1,
e, y]1=-1y.e,]=2e,.

st anreOpsot Jleioruna L u moayns M Hag L paccMOTpuM MpOCTpaHCTBA
CL’(L,M)=M, CL"(L,M)=Hom(L®",M),n>0.
ycts  d":CL"(L,M) —>CL"™(L,M)  sBmsercs F-romomopduzmom,

OMpENENSIEMbIN KaK
n+1

(d"0)(Xp,- - X)) 1= [X (%o, X )] + Z(—l)i[qo(xl,---, Xiyeros X1 %]

+ ) DO X X X ] X X X,

I<i<j<n+l

rne ¢ € CL'(L,M) u x e L. CsoiictBO d"™d"=0 IPHUBOHUT K TOMY, YTO OIEPaToOp

d :Zd‘ ynoBierBopsier cBoiictBy Odod =0. Takum oOpazom, N-as rpymnma

i>0
KOT'OMOJIOTHUY OTIPEJIENICH CJICAYIONMM 00pa3oM

HL™(L,M):= ZL"(L,M) / BL"(L, M),
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rae snements ZL"(L,M):= Kerd"" u BL"(L,M):= Imd" nHassBarotcs N-koyuxiamu
U N-Kocpauuyamu, COOTBETCTBEHHO.

Crnenyroias TeopeMa yTBEpKIaeT TPUBUATLHOCTh BTOPOU IPYMNIbl KOMOJIOTHI
paspenmmbix anred6p MA u MB u3 Teopems! 6.

Teopema 7. HL2(MA, MA)= HL2(MB, MB)={0}.

CrnenoBarenbHo, anredpsl MA u MB xecTkue anreGpbl BO MHOT00Opa3uu
areop JlertbHuIa.

B cnenyromeit TeopeMe BBIYUCIEHBI pA3MEPHOCTH BTOPOU IPyIIIBI KOMOJIOTHUI
amreop Ci, Cy, C3 u C4 u3 TeopeMsr 5.

Teopema 8. ITycts R — pazpemmmas anredpa JIu, usomopduas ogHoi u3 anredp
Cl, Cz, C3 u C4. Torna dim HLZ(R, R):l.

3AK/IIOYEHHUE

HacTosiass ~ auccepranmsi  MOCBSIIIGHA — KIACCU(HUKAIMK  Pa3pelImMbIX
cynepanreop JleiiOHuIa ¢ 3aJaHHBIMH HWILPAJAWKAIAMH, a TaKKe cyrnepamreop
JleltOHUIIa acCOIMUPOBAHHBIE C TPEXMEPHOU MPOCTOM anredpoit JIu.

OCHOBHBIE Pe3yNbTaThl UCCICTOBAHUS COCTOST B CICAYIOIICM:

1. KnaccudummpoBansl cynepanreOpsl JleliOHMIIa, YeTHas 4acThb KOTOPBIX
TpexMepHas mpoctas amrebpa JIu. JlokazaHo, 4TO MpHU pa3MEPHOCTH
HEYETHOM wyacTu OoJbIle JABYX JdaHHas cynepaireopa JleitOnuna
CTaHOBUTHCS anreOpoit JleiiOHuua.

2. Knaccudummposansl paspemmmelie cynepanredpsr JIeHOHMIA, y KOTOPBIX
HWILPAJIUKAI €CTh cynepainredpa JIn MakcMMaaTbHOTO HIIIbUHICKCA.

3. OmucaHo pa3pemmMoe paclMpeHUe HWIBIIOTEHTHBIX —Ccyrepanreop
JleliOHuIIa ¢ XapaKTepUCTHYECKMH IOCjeaoBareibHOCTAIMA (N | M) u
(n—1, 1| m) u ¢c HWIBMHIEKCOM N+M.

4. TlonydyeHo ommcaHue pazpemmmMbix anredop JleitOHuIa, HUIbpaIUKaTIOM
KOTOPBIX sIBIseTcs KBasu-pumdopmuas amredpa Jlu makcumambHOM
JUUTAHBI.

5. Cpenn paspemmmbix anre6p JlelOHuIa, HWIBPATUKAIOM KOTOPBIX
aBisgercss  KBazu-puimpopmHas anreOpa Jlu MakcUMaTbHOW  JIJIMHBI
BBISIBJICHBI JKECTKHUE aJIreOphl BO MHOTO0Opazuu anredp Jlehonua.
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INTRODUCTION (abstract of PhD thesis)

The aim of the research is to study solvable Leibniz superalgebras with given
nilradicals, as well as Leibniz superalgebras associated with a three-dimensional
simple Lie algebra.

The objects of research are Leibniz superalgebras with a simple even part,
solvable Leibniz superalgebras, solvable Lie algebras, derivation of algebras and
superalgebras, and cohomology groups.

The scientific novelty of the research is as follows:

Leibniz superalgebras with the even part being the three-dimensional simple Lie
algebra are classified;

Solvable Leibniz superalgebras whose nilradical is the Lie superalgebra of
maximal nilindex are classified;

The description of solvable Leibniz superalgebras for which the nilradical is
filiform Leibniz superalgebra is obtained;

Classification of solvable Leibniz algebras whose nilradical is isomorphic to
quasi-filiform Lie algebras of maximum length is obtained and the second
cohomology groups of these solvable Leibniz algebras with maximum codimension
of the nilradical are founded.

Implementation of research results. The results obtained in the dissertation
were used in the following research projects:

the results on the classification of solvable Leibniz algebras with a quasi-
filiform Lie nilradical of maximum length were used in the OT-®4-31 project to
describe solvable Leibniz algebras (Reference from the National University of
Uzbekistan dated September 27, 2021, Ne 04/11-5437). Application of the scientific
results made it possible to classify solvable Leibniz algebras whose nilradical is a
quasi-filiform non-Lie Leibniz algebra.

the results on the classification of solvable Leibniz superalgebras, whose
nilradical is a Lie superalgebra of maximal nilindex, were used in the EFA-Ftech-
2018-77 research project «Cohomogy groups of semisimple and nilpotent algebras»,
in the classification of solvable Leibniz superalgebras with given nilradical
(Reference from the Academy of Sciences of the Republic of Uzbekistan, October
29, 2021, Ne 2/1255-2983). Application of the scientific results made it possible to
classify solvable superalgebras with given nilradical, as well as to prove the existence
of rigid superalgebras in the class of such superalgebras.

The structure and volume of the thesis. The dissertation consists of an
introduction, three chapters, divided into ten sections, a conclusion and a list of
references. The volume of the thesis is 101 pages.
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