OT13bIB
ouMa/IBLHOro ONMOHEHTA HA AUCCePTAL[UIO
Kunuaon CeeTnaHbl A/leKCaHAPOBHBI
Ha Temy «KomOuHaTopHbIe CBOMCTBa OMHAPHBIX OTHOIIIEHHH
Ha BelllecTBeHHbIX anredpax Kaan—/[ukcona»,
NpeACTAB/IeHHYI0O HA COUCKaHHe YUeHOH CTeneHu
KanaujaTa pU3NKo-MaTeMaTHYeCKNX HayK
no cnepuanbHocTH 1.1.5 « MaremaTuuyeckast JIOTHKA,
anredpa, Teopus YMCe/ U IMCKPETHAsi MaTeMaTHKa»
(01.01.06 «MaTemaTH4YecKasi JIOTHKa, a/iredpa u Teopust YHCe»)

ITpezncraBiienHas JuccepralldoHHasl paboTa MOCBSIIIeHa aKTyalbHOM 3afaue
COBPEMEeHHOM anrebpbl — UCCIefOBaHUIO (HEeaCCOLMAaTUBHBIX) anre0p cepuu
Ksmi—/lukcoHa, BK/IIOYaKOlell KBaTePHUOHBI, OKTOHHWOHBI, CEJEHHOHbI W IIp.
3ajaud  TPOBEJEHHOr0  MCC/Ie/[OBaHMSl  KAacalOTCs  CTpoeHust  rpados,
aCCOLMMPOBAHHBIX C JaHHBIMM anrebpamu. B pabore paccmarpuBaroTcst rpader
KOMMYTaTUBHOCTH, TIpa(bl OPTOrOHAJBHOCTH U OpPHEHTUPOBaHHbIE Trpadbl
Jie/Mresier Hy/sl. OTA CTPYKTYPbI U UX TPUMeHeHre B anrebpe XOpoIo U3BeCTHEI,
UX WCCJIeZIOBaHHUIO MOCBsiIeHbl pabotel Beka, AHziepcona, JIMBUHrcTOHAa, MIo/ss
v 1p. Oguum U3 Hauboree BaXKHBIX MPH/IOXKEHUH rpad)oB, MOCTPOEHHBIX 110 TOMY
WIA WHOMY OTHOLIEHWIO Ha ajrebpanueckod CHCTeMe, SIBJISIETCS OITMCaHHe
OTOOpa)keHMH, COXpaHSIOUIMX  JlaHHOEe  OTHOLIEHWe, TIOCKO/IBKY — TaKHe
oTOOpakKeHHs] HHIYLMPYIOT TrOMOMOP(H3MbI COOTBETCTBYIOI[UX TIpadoB. ITO
00CTOATENILCTBO MPHJAET Ba)KHOCTh M3YYEHHI0 TAKWUX CTPYKTYp Ha rpadax,
XapaKTePUCTUKU KOTOPBIX COXPAHSIIOTCS WIM KOHTPOIHMPYEMO HW3MEHSIIOTCS TIPH
Mopdusmax. TaKuMU CTPYKTYpaMH SIBJISIFOTCS, HallpUMep, LIUKJIbI, KOMITOHEHTEI
CBAI3HOCTH, K/IMKH U JIpyrue noArpadsl CrieljiaJbHOro BU/A.

OcHOBHBIE pe3y/bTaThbl JUCCEPTALIUU 3aK/TFOYAKOTCs B C/IeyIoIeM:

1) OnmcaHel CTPYKTYypbl, 0Opa3oBaHHbIe B rpad)ax OPTOrOHaAbHOCTH U Je/IuTesnei
HyJIs1 IPOM3BOJIBHOU BellleCTBeHHOH anredpsl Kami—/IMKCcOHa TaAKUMHU Jle/IUTeIsIMUA
HyJIs, KOMITOHEHTbI KOTODBIX Y/OBJIETBOPSIIOT [OIOJIHUTEbHBIM YC/IOBUSIM Ha
HOPMY W aJIbTePHATUBHOCTL. [losyueH sBHBIM BUJ TaOMULIBI YMHOXKEHUST BEPIIHH
JBOMHOIO IIeCTUYrO/bHUKA B Tpade OPTOrOHAIBLHOCTH IPOW3BOJILHOM aireGpel
I7IaBHOU T10CJ1e/[0BaTETbHOCTH.

2) IlonHOCTBIO OMHCaHbl KOMIIOHEHTBI CBSI3HOCTH Trpada OpTOrOHaJLHOCTH
anrebpel cefleHUOHOB. [loKa3aHO, uTO B rpade KOMMYTaTUBHOCTH Ce/leHHOHOB
JenuTeny HyJsi 06pasyloT KOMIIOHEHTY CBSI3HOCTH, [MaMeTp KOTOPOH 3aK/II0uéH
Mexnay 3 U 4.

3) YcTaHOB/IeHB! CBOMCTBA TaKMX [BaXK[bl aJbTEPHATUBHBIX [e/UTeed Hy/Is B
BeljecTBeHHbIX anrebpax Komu—[IMKcoHa, KOMIIOHEHTbI KOTOPLIX HMMEIOT
HeHy/eByl0 HOpMy. [losydeH SIBHBIM BUZ, MX aHHY/ISITOPOB M OPTOrOHA/IM3aTOPa,
COOTHOLLIEHHEe MeXX/y L|eHTPaJn3aTOPOM U OPTOrOHA/IM3aTOPOM.



4) YcraHOB/IeHa B3aMMOCBSI3b MeX7Ay TrpadgaMud KOMMYTAaTHBHOCTH W rpadamu
OPTOrOHA/JILHOCTH KOHTp-anre6p Ksmu—/IMKcoHa ManbIX pa3MepHOCTeH, OMUCAHBI
rpadbl OPTOrOHA/JIBHOCTH U Jie/IuTesIel HyJIsl 3TUX anrebp B TEpMHUHAX AHaMETPOB
Y KJUK.

5) Pemena  mpobnema  u3omopdusma i rpadoB  OPTOrOHANBLHOCTH
BelljeCTBeHHbIX anrebp Kam—/IukcoHa Ha nmapax 6a3svCHBIX 3/IEMEHTOB.

[Tonmyuennble pesynbTaThl SIBJASIOTCS HOBBIMM, OHH 0000IIal0T paHee
TI0/Iy4YeHHble pe3y/bTaThl paboT psfia aBTOpOB, B TOM uucie Bpayna, ge Mape,
MopeHo, bucca, [Jarrepa u McakceHa.

OTH pe3y/bTaTel C TOJHBIMU [OKa3aTeJbCTBAMU OIMyOIMKOBAaHBI B psifie
paboT aBTOpa: KaK COBMECTHBIX C HayuYHbIM pyKoBoguTesieM (A.D. 'yrepmaHom)

[1] KonTpanrebper Kanmu—/JukcoHa: gBaXk[pl ajlbTepHATUBHBIE [JE/IUTEM HY/sS U
rpadel oTHOmeHHH, PyHAameHT. W mpukia. Matem., 2020, Tom 23, BBINYCK 3,
cTpaHuLpl 95-129;

[2] I'pace1 oTHOLIEHMIT anre6pe! cejleHUOHOB, 3arl. HayuH. ceM. [IOMU, 2020, Tom
496, cTtpanuubl 61-86;

[3] I'pacer oTHOMmIEHHH BeljecTBeHHBIX anrebp Komu—/lukcoHa, 3am. HayuH. cem.
IIOMUY, 2018, Tom 472, ctpanulisl 44-75;
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[4] T'padb1 oTHOMmIEHUMIT anreGpel KOHTpCeeHUOHOB, 3ar. HayuH. ceMm. IIOMU,
2019, Tom 482, crpanuubl 87-113;

[5] Orthogonality graphs of real Cayley-Dickson algebras. Part I: Doubly
alternative zero divisors and their hexagons, Int. J. Algebra Comput., 2021, 31(4),
663-689;

[6] Orthogonality graphs of real Cayley—Dickson algebras. Part II: The subgraph
on pairs of basis elements, Int. J. Algebra Comput., 2021, 31(4), 691-725.

Pesynbratel  paboTel MMEIOT TeOpeTHYeCKOe 3HaueHWe W MOIYT
UCII0/Ib30BaThCA Il Jla/IbHEeMIIero H3y4yeHWsl HeacCOLMAaTHUBHBIX aaredbp u
JOIOJIHATE/IBHBIX CTPYKTYD Ha HUX, a TaKKe B KOMOMHATOPUKE U Teopuu rpados.

[ucceprayysi COCTOUT M3 BBeJeHHUs, ISATU IJIaB, 3aK/AIOUYEHHs M CIIMCKA
JIMTEpaTyphbl, H3n0KeHa Ha 135 crpanuuax. [lepBasi rjiaBa HOCHUT BBOJHBIM
xapaktep. Bo BTOpO# r/1aBe M3y4alOTCsi CBOMCTBA TaKMX 3JIEMEHTOB B ajrebpax
Ksmu—/Iukcona, KOMITIOHEHTBI KOTOPBIX a/IbTEPHUDPYIOT MeXy coboi. OTaebHbI
UHTEepeC IpeJCTaB/ISIOT Mojanredpel, NOPOXKEHHbIe CTPOTO a/bTePHUPYIOIIUMHU
9JIeMEeHTaMH, a TaKXe CBOWCTBA JBak[bl a/bTePHAaTUBHBIX [eJIUTeNIed HYyJIs,
KOMITIOHEHTbI KOTOPBIX HMEIOT HeHy/leByl0 HOpMy. B rnaBe 3 mnosyueHHbIe
pesy/IbTaThl IIPUMEHSIIOTCS [JIs1 ONMCaHuUs rpad)0B OPTOrOHA/LHOCTH anrebp Kam—
JIUMKcoHa ryi1iaBHOM Noc/eloBaTeTbHOCTH (KBaTePHHUOHBI, OKTOHUOHBI, CeIeHUOHBI U
T. A.). Ciyuail anrebpel CeZleHMOHOB PacCMOTPEH OT/E/NbHO, YCTaHOBJIEH Psifi



CBOMCTB 11 TrpadoB OTHOLIeHWHA 3Tod anrebpel. [71aBa 4 mocesiieHa
AHaJIOTMYHBLIM 3ajlayaM /Il KOHTp-aiarebp, COOTBETCTBYIOLIUX PaCIIEIUIIEMOMY
Habopy mnapameTpoB B mporjecce Konmu—/lukcona. B riaBe 5 paccmarpuBaeTcs

3ajlaya BOCCTAHOB/IEHUsI IapaMeTpoB miporecca Kanmu—/lukcoHa 1o rpacdam
OTHOILLIeHUH.

K pabote nmeroTcs ciefyronye 3aMeyaHust:

1) IlonsTe neHTpa anrebpbl (Ha ctp. 19) Hy)KAaeTcss B yTOYHeHMH. B
HeaccouMaTHBHBIX anrebpax (cM., Hampumep, [46, ri. 7]) uacTo paspensror
KOMMYTaTUBHEIN L[eHTDP, KOTOPBII UMeeTCsl B BUAY B JaHHOH pabore, u 1jeHTp (63
JOTIOJIHUTE/IbHOIO OIpe/ie/IeHHs1) KaK aCCOLMaTUBHO-KOMMYTaTUBHBIN 1[eHTP.

2) Onpepenenue 4.4.4 KOMIO3ULIMOHHON anreOpbl Ha CTP. 75 SIB/ISIETCS. HE COBCEM
YMECTHBIM — 3TO IOHATHE y>Ke BOBCIO UCII0/1b30Ba/IOCh B MPebIYIIUX IIaBax.

3a MCK/IIOUEHHEeM YTOMSHYTBIX BbIlle He3HAUWTe/bHbIX 3aMeuaHuit pabora
HamycaHa OYeHb aKKyPaTHO, XOPOLIUM MaTeMaTHUYeCKHM SI3bIKOM, UMEET eJUHYIO
BBIBEDEHHYIO CHUCTeMy 000O3HaueHWH W SIBJSIETCSI 1[eJIbHBIM MCC/eJ0BaHUeM Ha
BbIOpaHHy10 TeMy. ABTOpedepaT BepHO U IOJIHO OTPa)kaeT OCHOBHEIE Pe3y/IbTaThl
[MCCepTaLMOHHON paboThl.

Cunraro, yro guccepranmoHHas pabora C.A. JKuwmmHoi «Komb6uHATOpHBIE
CBOMCTBa OMHApHBIX OTHOIIEHWH HA BelleCTBeHHbIX anrebpax Ksmm-/IukcoHa»
COOTBETCTBYeT KpHUTepHsM, ornpegeseHHbM Tml. 2.1-2.5 «IlonoxkeHuss o
NPUCY>KIEHUH YUeHBIX CTereHeld B MOCKOBCKOM roCy/JapCTBEHHOM YHHUBEPCHUTETE
umenu M.B. JlomoHocoBa», U odopmieHa corjacHO mnpuaoKeHussM Ne 5, 6
«[Io/mokeHust O [JUCCepTaLMOHHOM coBeTe MOCKOBCKOTO TOCYZapCTBEHHOIO
yHuBepcureta wumeHn M.B. JlomoHocoBa». Ilo MoemMy MHEHHIO, aBTOp
AUCCepTaLiy 3aC/Iy>KUBAeT MPUCYXKJEHUsI el yUeHOW CTeleHU KaHAuzjaTa (pusmrko-
MaTeMaTHYeCKMX HayK TII0 creruasbHoCcTH 1.1.5 «MaremaTrhueckasi JIOTHKa,
anrebpa, Teopust yncen U JUcKpeTHast matemaThka» (01.01.06 «Maremaruueckas
7I0T¥Ka, anrebpa v TeOpHs UnCes»).

HoKTOp (pU3MKO-MaTeMaTUUeCKUX HayK,
npodeccop PAH, Beaymuit Hay4YHbIN COTPYJHHK

naboparopuu anre6pel IHCTHTYTa MaTeMaTHKU _ 7///
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