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OO01mas xapaKTepucTuka paboThl

AxkryanabHocTb TeMbl. OJHUM U3 OCHOBHBIX HAIIPABJICHUI COBPEMEH-
HOIt 00ITIel aJredphl SBJIAETCA M3yUeHHe MHOTO0OOpasuil ajredp. dToMmy
HAITPABJIEHUIO TTOCBAIIEHO OO0JILINOE KOJMYECTBO MOHOrpaduii u 0030p-
HbIX cTaTeil. COBOKYITHOCTH BCEX MHOI00Opa3uii aaredp OJHOrO U TOTO XKe
THIIa 00pa3yeT pelIeTKy OTHOCUTEIbHO BKJOUeHus. VcciemoBanue 3Toi
PereTKy OTHOCUTCS K YMCJIY BaykKHEHIUX HalPaBJICHWH W3ydeHusT MHO-
roobpasuit. OTMeTuM, 4TO MCCIEI0OBAHUE PEIIeTOK MHOroOOpas3uii ecre-
CTBEHHO BITMCHIBAETCs B O0Jiee OOIIMii 1TOJIX0/I, CBSI3aHHBIN ¢ PACCMOTPE-
HUEM IIPOM3BOJIHBIX PEIIeTOK ajredpamdecKux o0beKTOB — TaKHUX, KaK
pereTKy nojaaredp, KOHrPySHINR 1 T.11.

B wacraocTH, ¢ Hauaga 60-X TO0B MPOIILIOr0 BeKa aKTHUBHO U3y JIaeT-
Csl peleTKa MHOrooOpas3uii MoJIyIpyIill, KOTOPYo Mbl OyjeM 0003HadYaTh
gepes SEM. Hucsio pabot, HoJHOCTHIO WK YaCTUIHO HOCBSIIIEHHBIX 9TOM
pelieTke, B HACTOsIIee BpeMsi UCUKUCIACTCA HECKOJIbKUMU COTHsIMU. Pe-
3yJILTATHI, TOJyIeHHbIE Ha HAYaJIbHOM 3Tare udydenus permerkn SEM,
npuBesieHbl B 0630pax [1,9]. Bosee mozmuuit 0630p [6] orpazkaer cocrosi-
HUe Jies1 B 00cy K 1aemMoit obstactu, 6Jin3koe K coBpemennomy. He Tak jgaB-
HO BBIIIE errfe o 0030p [26], mocesimenublii He Beeii pererke SEM,
a TOJIBKO ee CIIeIUAJbHBIM 3JIEMEHTAM.

Ha srom done peskuM KOHTPACTOM BBITJISIIAT KpaiiHe HE3HATUTE b
HOE YKCJIO paboT, B KOTOPBIX M3YUaeTCs pelIeTKa BCeX MHOroobpasuit
MOHOM/IOB, KOTOPYIO MbI Oyjiem obosnadarh depes MON (rosopst 0 MHO-
rooOpasusix MOHOUJIOB, MbI UMeeM B BULy, 4T0 (-apHas onepariusi, BbLIe-
JISTIOIIAsT €JIMHUILY, BXOJUT B curHaTypy). Ilo cyiiecTBy, MOXKHO Ha3BaTh
BCEr0 HECKOJIBLKO pabOT, MOJHOCTHIO UM B CYHNIECTBEHHOH CTEIeHU IO-
CBSIINEHHBIX 9TOM pererke. Peun njer o 3amerke T.Xuga [12|, B koTO-
poii olnmcaHa pereTka MHOTOOOPa3uil KOMMYTATUBHBIX MOHOWJIOB, CTa-
the [ Ilotaka [21], B KOTOpPOIA, cpe/i MpOUnX pe3yJbTaToB, MOCTPOEH
npuMep MHOrooOpas3usi MOHOW/IOB, HE MMEIOIIEro MOKPHITHH B peIleTKe
MON, u pabdore I1.Bucmar [30], B KoTOpOIi OmIcana pererka MHOTO00-
pasuit WAEeMIIOTEHTHBIX MOHONIOB.

B mociiennee BpeMsi cuTyalidsl HadaJia [IOCTEIIEHHO MEHAThC. B pa-
borax psja aBTopoB (B mepByio odepesb, M. Ixekcona n 9.JIn), mocss-
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IMIEHHBIX B OCHOBHOM M3YUYEHUIO TOXKJECTB B MOHOMUJIAX, MOSBJSIOTCI U
TPOMEXKYTOUHBIE PE3YIHTATHI, OTHOCSIINECS K perleTkaM MHOTOODpasuit
(em., nanpumep, [13,16-20,31]). B ocHoBHOM oHu npejcrapisiior coboit
OIIMCAHKE PEIIETOK II0JIMHOI000Pa3nii HEKOTOPBHIX KOHKPETHBIX MHOI000-
pazuit MoHouI0B. B uactHocTH, B [16] nocrpoeH, no-BuiuMomy, 1epBbiit
IIpUMep MHOTOOOpa3usi MOHOUJIOB C HEMOJIYJIsIpDHOI pPeIIeTKO 10IMHOIO-
obpasuii. A B nejasueit crarbe M.Ixkekcona u 9.JIu [14] nosyuen yxe
HEKOTOPBII pe3yJIbTaT O pelieTke MHOrooOpa3uit MOHOUIOB, IIPEICTABIISI-
IOIUiIT HECOMHEHHBIN CAMOCTOSITEJILHBII nHTepec. A MMEHHO, B 9TOi pa-
OoTe MOCTPOEHBI MHOI0OOpa3usi MOHOMIOB X U Y TakKue, UYTO PELIeTKH
UX IOJMHOI000OPa3uii KOHEYHBI, a pelleTKa IIOAMHOr000pasuil ux 00b-
equaerrst X V'Y KOHTHHYyaJIbHA ¥ HE YJIOBJIETBOPSIET YCJIOBHUIO MaKCH-
MaJibHOCTH. Bostee Toro, u3 gokazareberts paboTh |14] serko BbITEKaeT,
9TO TIOCIEJHSIST PEreTKa, He YIOBAETBOPSIET W YCJIOBUI0 MUHUMAJIHHOCTH.

[Ipu uzyveHun pereTkyu MHOrooOpasuii moayrpyimn 60JbI1oe BHIMa-
HUE YIeJISJIOCh PACCMOTPEHNIO OTPaHuIeHU i, (GOPMYINPYEMbBIX B TEPMU-
rax ToxkaecTB (M. [6, §11]). Ilosromy mayqenme pemerkun MION ecre-
CTBEHHO HadaTh C PACCMOTPEHHUsI TAKOI'O THIIA OrpaHUYEHMUIA.

Kak wmbr yxke ynomunasu Bbimie, perierka MON He siBisiercss mo-
nynsgpHoii. OJHAKO JI0 MOCJeHEro BpeMeHU He ObLIO U3BECTHO, YJIO-
BJIETBOPSIET JIW 9Ta Perrerka KaKoMy-I1n00 HeTPUBUAJIHLHOMY TOXKJIECTRY.
[TepBbIit U3 OCHOBHBIX PE3YJILTATATOB JIAHHOM JMCCEpPTAIUU JaeT OTPU-
HATeJLHbIA OTBET Ha 9TOT BOMpoc (cM. Teopemy 1 u ciejcrsre 1 Huxe).

Obcymum 5TOT pesysabTar noapodbHee. MHOroobpasue MOHOUJIOB Ha-
3bIBACTCS HADKOMMYMAMUGHLM, €CJIE OHO COJECPXKUT MHOI0OOpa3ue Bcex
KOMMYTaTUBHBIX MOHOUJIOB. ZICHO, 9TO COBOKYITHOCTH BCEX HAJIKOMMYTa~
TUBHBIX MHOI'00Opa3uil MOHOUIOB 00pa3yeT MOPEIIeTKYy B pelleTKe BCexX
MHOrooopasuit MoHou 10B. Mbl OyieM 0003HaYATH 3Ty HOJAPEIIETKY depe3
OC. Kak u B caydae nosyrpymi, pernierka MON saBisiercst Tu3bIOHKT-
aeiM oObeguHenneM pererkn QC u pernerku nepuoduyeckusr MHOTOOO-
pasuit (T.e. MHOrOOOpaswuii, COCTOAINNX U3 MEPUOJUTCCKIX MOHOWJIOB).
B juccepraiiuu J10Ka3aHO OTCYTCTBHE HETPUBUAJbHBIX TOXKJECTB B pe-
merke OC, orkyjaa, B 4aCTHOCTH, CJIEyeT OTCYTCTBHE HETPUBUAILHBIX
ToxKJecTB BO Beeii pemierke MON.,

Jltst cpaBHEHUST 3aMETUM, ITO OTCYTCTBUE HETPUBUABHDBIX TOXKJIECTB
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B pelleTke MHOroobpasuil moJyrpyin ObLIo JokazaHo emie B 1971 1. B
nsyx paborax C.Bappuca u 3.Henncon [7,8|. Pemerka najkommyTa-
TUBHbIX MHOI'0O0OOpa3uil 1OJIyI'PYII TaKyKe He yJIOBJIETBOPSeT HUKAKOMY
HETPUBUATILHOMY TOXKJIECTBY — 910 joKazano M.B.Boskosbim B [28].

[Tocsie jlokazaresibCTBa OTCYTCTBUST HETPUBUAJBHBIX TOXJIECTB B Pe-
merke MION ecrecTBeHHO HavaTh M3ydeHHE MHOIrooOpas3uil MOHOHUIOB
C MOJLYJISIPHON WM AUCTPUOYTUBHON pereTkoil mojaMmuoroodpasuii. [lo-
ckosbKy perierka MON moka nzydena cjaabo, TPYJIHO pacCIUThIBATHL Ha,
MIOJTHOE pellleHre COOTBETCTBYIOIIMX 3a/a4d B Ojmkaiiiee Bpemsi. B ka-
YecTBe IEePBOIO IIara B 9TOM HAIPABJIECHUM HPEJICTABISACTCSH €CTECTBEH-
HBIM PaCCMOTPETH IIPeJIeJIbHOE YCUJICHHE TOXKIeCTBa JUCTPUOYTUBHOCTH,
a UMEHHO — CBO#CTBO ObITH 1enbio. MHoroobpasue, pemierka mojMHOIO-
0o0pa3uii KOTOPOIr'o SIBJISETCA IENbI0, MPHUSTO HAa3bIBATL UenHoiMm. [lis
OOJIBIIIMHCTBA, KJIACCUYECKUX THUIIOB aJiredp 3ajada ONUCAHUS IIeITHbIX
MHoOroobpasuit pemrena 35-40 u 6osee jier Haza . B wacTHOCTH, HErpyII-
MOBBIE IEMHbIe MHOTOOOpas3usi nosyrpymnn onucanbl E.B.CyxanoBbiM B
1982 r. [5], a JIOKAJTBHO KOHEUHBIE TEMHBIE MHOrOOOpa3Wsi TPYII —
B.A.Apramonoseim B 1978 1. |2]. OTMernM, 9T0 3a/1a9a OMUCAHUS TPOU3-
BOJIbHBIX IEIMHBIX MHOIO0Opa3Uil I'PYIII IPEJICTABIISIETCS TPAHCIEHIEHT-
HO CJIOXKHOM. DTO BhITeKaeT u3 pesynbraTon I1.A.Koxesrukosa [15], co-
IJIAaCHO KOTOPBIM CYIIECTBYET KOHTUHYYM IEPUOJIMUECKUX HE JIOKAJIbHO
KOHEUHBIX MHOI0OOpas3uii IpyIII, pelreTka IOAMHOTI000pa3uii KOTOPhIX
SBJIAETCST 3-3JIEMEHTHOU IIeIhIO.

OtenbHble HETPUBUAJIBHBIE TIPUMEPDI IEMHBIX MHOTOOOPa31iit MOHO-
UJIOB HOABJISLINCh B HEKOTOPBIX PabOTax B IIPOIECCE JI0OKA3ATEJIbCTB OC-
HOBHbBIX Pe3ysibTaToB (cM., B yacrHocru, [13,16,19]). Oxnako cucrema-
TUYECKH TIeIIHbIe MHOT0OOpa3us MOHOHU/JIOB JIO IIOCJEJIHEr0 BPEMEHU He
u3ydaJiuchb. B jiuccepraiuu 1moJiydeHo IM0oJIHOe ONKMCAHUe HErpyIoBbIX
IEITHBIX MHOrOOOPAa3uii MOHOUIOB (CM. TeOpeMy 2 U CJICJICTBHE 2 HIKeE).
OrmeTum, 9TO 3TOT PE3YAbTAT OKA3AJICT BEChMa, TPYJOEMKIM: €ro JI0Ka-
3aTeJIbCTBO 3aHUMAaET 0KOJIo 7() cTpaHuIl.

B juccepTaliy paccMaTpUBaeTCs €Ile HeCKOJIbLKO OIPpaHMYCHU, CBsI-
3aHHBIX C TOXKJIECTBAMU JIMCTPUOYTUBHOCTH U MOJLy/ispHOCTU. Peub ujier
o crernuaJbHbIX 3jeMmenTax B pemrerke MON. Hamomuum onpejesienus
TeX TUIIOB CIEIUAJbHBIX IJIEMEHTOB, KOTOPbIE OyJlyT BO3HUKATL HUXKE.
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DyieMeHT T pereTku L HA3bIBAETCS HEUmpaibHoiM, eCIi
Vy,ze L: (xVyY)ANyVz)A(zVr)=(xAy) V(yAz)V(zAz);
KOCMANIapMHbIM, €CITA
Vy,ze€L: (zAy)Vz=(xVz)A(yVz2);
KoducmpubymueHviM, eCIIn
Vy,ze L: zANyVz)=(xAy) V(xAz);
MOQYAAPHBIM, €CIIA
Vyze€L: y<z—(xVyAz=(xAz2)Vy;
BEPTHEMOYAAPHBIM, €CIIA
VyzeL: y<x—zA(yVvVz)=yV(zA:z).

Huotcremodyaaphuvie 3J1eMEHTbI OLPEAEJISIIOTCA JBORCTBEHHO K BEPXHE-
MOJYJIAPHBIM. XOPOIIO M3BECTHO, YTO JIeMeHT & € L HeifTpajen rorja
¥ TOJBLKO TOIJIa, Korja Juist Beex Y, z € L nojapemerka B L, OPOXK 1€H-
Hast T, Y U z, JUCTpuOyTHBHA (cM., Hampumep, |10, Teopema 254]). Heii-
TPAJILHBIC 3JIEMEHTLI UTPAIOT BaXKHYIO POJIL B OOIIEHl TEOPUU PEIIeTOK.
B wacrnocTn, 3jeMeHT @ SBIAETCS HEeHTPAJbHLIM 3JIEMEHTOM PEIIeTKN
L Torya u TOJILKO TOrja, Korna L pasiioKuMa B HOANPSIMOE IPOU3BEIe-
HME TJIABHOI'O UJICAJIa U TJIABHOIO (PUIILTPA, HOPOXKICHHBIX 3JIEMEHTOM
(cm, mampumep, |10, reopema 254|). Takum obpasom, 3HaHUE HEATPAITH-
HBIX 9JICMEHTOB PEHICTKH II03BOJIAET CYJUTh O CTPOCHUU STOH PEHICTKH
B 1esioM. OUeBUIHO, UTO BCIKHUI HEUTPAJIbHBINA 3JEMEHT HUXKHEMOJLY-
JISIPEH M KOCTaHIAPTEH OJJHOBPEMEHHO; BCAKUI KOCTAHIAPTHBINA MOJLYJIs-
PeH; BCAKWIT KOJUCTPUOYTUBHBINA BEPXHEMOJYJISPEH. XOPOIIO U3BECTHO
TAKKE, UTO BCAKHUNA KOCTAHIAPTHBII 9IEMEHT KOJUCTPUOYTUBEH (CM., Ha-
npumep, [10, reopema 253]). Hekoropyio jgonosauresbyo nadopmanuo
0 CHEeHUAJLHLIX 3JEMEHTaX B HPOU3BOJLHLIX PEIIeTKAX MOXKHO HaiTw
B [10, pasmen I11.2].



K macrosiineMy BpeMeHW MOJYYEHO MHOTO MHTEPECHBIX U IIyOOKHX
Pe3YJILTATOB O ClelUalbHbIX djemenTax pererkn SEM (em. 0630psr [6,
§ 14| u [26], a rakxke Hejashue paborbl [11,22-24, 27]). B wacrho-
cTd, HefiTpasbHble 3jeMeHThl perreTky SEM ObLIi HOTHOCTHIO OIUCAHBI
M.B.Bouikosbim B |29, npejyioxkenue 4.1], a B.M.Bepuukos B [4, reopema
1.3] mokaszaj, 9To0 MHOrOOOpa3we MOJYTPYIII SBJSETCS KOCTAHIAPTHBIM
snementoM pemerkr SEM Torpa u TONIBKO TOrAA, KOIUIa OHO SIBJISICTCS
HEATPaILHBIM 3JIEMEHTOM 3TOi pererku. KogaucTpuby TUBHbIE 37IeMEHThI
pemerku SEM usyuasucs B pabore [4], a Bepxuemoiynsipabie — B [3,25].

Cuenpnasbibie sjementsl pemerku MON 10 nacrosiiero spemenn
He M3y4aJuch. B juccepranun MOJHOCTHIO OMMCAHBI HEHTPAIbHbIE U KO-
CTaHJAPTHBIE BJIEMEHThI 9T0i pererku (Teopembl 3 u 4 Huxke). Kpome
TOr0, HAMMU IOJIYYEeHa CYIIeCTBeHHast KHPOPMAIU O KOJUCTPUOY TUBHBIX
1 BEPXHEMOJLYJISIPHBIX 9JIEMEHTaxX IToil pererku (npejiokenust 1 u 2 Hu-
xKe).

Ilenpo paboOTHI sBJIsIETCS UCCIEIOBAHIE TOXKJIECTB U POJICTBEHHBIX UM
OrpaHMYEHUI B pelieTke MHOrooOpa3uit MOHOWIOB, B TOM UHCJE CIICIH-
AJILHBIX JIEMEHTOB 9TOH PEIeTKu.

3agaun uccaegoBaHud. Vcxons n3 cKa3aHHOTO BBIIIE, MOXKHO BBIJIE-
JINTh CJIeAYIOMEe KOHKPETHBIE 3aJa9d, PEIeHNIO0 KOTOPHIX TMOCBSIIEHA,
JIACCepTaIS:

1) BBISICHUTH, YJOBJIETBOPSIET JIM PEIIETKA MHOr00Opasuii MOHOWIOB
KaKOMY-JIn0O HETPUBUAJILHOMY TOXKJIECTBY;
2) omucarh HErPYMIOBBIE MEMHbIe MHOTO0OPA3Wsi MOHOHJIOB;

3) ommcaTh HEHTPATbHBIE JEMEHTHI PEIIeTKH MHOr00Opas3uii MOHOU-
JOB;

4) onucarh KOCTAHJAPTHBIE JIEMEHTbI TON Ke PeIeTKHu.
MeTomosornsg m MeTOAbl UCCJIeJJOBaHUA. B pabore npumeHsoTcs

METOJIbl TEOPUU TOJIYT'PYIIT, YHUBEPCAJTHHOM aareOpbl, TEOPUK PEIIEeTOK
1 KOMOWUHATOPUKU CJIOB.



CreneHb 10CTOBEPHOCTH. J[0OCTOBEPHOCTD PE3YJIHTATOB UCCIICIOBAHUS
00eCIIeTMBACTCS UCIIOJIB30BAHNEM HAY THO-000CHOBAHHBIX METOJIOB C OO~
POl Ha OCHOBOIIOJIArAIOINE TEOPETUUECKUE TOJIOKEHUsT B 00JIaCTH Ma-
TeMaTUKH, Ha (DyHIaMeHTaJbHble PabOThl 110 TEOPUU MOJIYTPYIII, Teo-
pUU pEIIeTOK M TeOPUU MHOrooOpasuii, uclojb3oBanuem obiieasredpa-
MIECKUX U CIHEIUaJbHBIX METOJO0B MCCIE0OBaHNN B 0OJIACTH TEOPHUH IO
JIyTPYIIT, YHUBEPCAJIBHON aJIredphl, TEOPUU PEITETOK U KOMOWHATOPUKH
CJIOB.

Hayunas HoBu3Ha. Bee pesyibrars! quccepTaiinn sBIISIOTCST HOBBIMHA.,

TeopeTuveckadg u mpakTudeckas 3HAYUMOCTD. [uccepraimonnasi
paboTa HOCHT TeopeTuueckuii xapakrep. [lomyduennbie pe3yabraTbl MO-
I'yT ObITH MCIOJB30BAHLI B TEOPUU MOJYTPYII W TEOPHU MHOTO0Opa-
3uil. Pe3yibrarThl, 0JIyYeHHbIE B JINCCEPTAIUN, 3HAUUTEIbHO PACIIUPSIIOT
KPYI' HALIUX 3HAHUI O CTPOEHUN PEIIETKY MHONOOOpa3uii MOHOUI0B. st
peleHnsT paCCMOTPEHHBIX B JIMCCEpTAIMK 3ajad I0TpedOBaIOCh HAWTH
KPUTEPUU BBIOJHUMOCTH TOXKJIeCTBa (T.€. PEIuTh NpobJieMy PaBeHCTBA
CJIOB) B IEJIOM DsiJie KOHKPETHBIX MHOrO0Opas3uii MoHOU0B. [ljist 3Toro
B JIACCEpPTAIMN pa3paboTraH MeTo][, OCHOBAHHDLIN Ha IIEJIOM psijie MOHSI-
THA, CBS3AHHBIX ¢ KOMOUHATOPHKO#H ¢JI0B (k-pasyioxenue cioBa, k-610Kn
u k-pasjiesiuTesu CioBa, riybuHa OyKBLI B CJIOBE U JIP.). DTH HOHITHS
BBE/ICHbI U U3YUYEHbI B jiuccepraiuu (paccMOTPEHUIO UX CBOHCTB 1OCBsI-
men pazzent 1.2). Ham mpencrasiisgercs, 9T0 MOTEHIHA ITOTO MOXOJA,
K M3yYeHUI0 MHOTOOOpa3uii MOHOWJIOB JIajieKO HE MCUYepIaH 3ajadaMHu,
pacCMOTPEHHBIMU B juccepranuu. OH MOXKeT OKa3aThCsl MOJIE3HBIM KaK
IPU PACCMOTPEHWUH JIPYTUX 3aJ1ad, CBA3AHHBIX C PEIIeTKOil MHOTooOpa-
31l MOHOMJIOB, TaK ¥ IIPY U3YUE€HUN BOIIPOCOB O KOHEUHOH 1 OECKOHETHO
Oa3upPyeMoCcT MOHOMIOB.

ITonoxkenus, BbIHOCUMbIE Ha 3aIlIUTYy. Ha 3amuTy BBIHOCATCS:

1) yrBepxkjeHue 06 OTCYTCTBUM HETPUBUAILHBIX TOXKJIECTB B PEIIET-
Ke HaJKOMMYTATHBHBIX MHOTOOOpa3nii MOHOWJIOB, a 3HAYHUT, U B

perieTke BCeX MOHOMJHBIX MHOrooOpasmuii; ornyOGJMKOBAHO B CTa-
The [32];



2) TOJIHOE OTMCAHUE BCEX HETPYIIMOBBIX MEMHbIX MHOr00Opa3uii MOHO-
1JI0B; OlyOJIMKOBaHO B crarhe [34];

3) MOJHOE OnuCaHUe HEHTPATLHBIX SJIEMEHTOB PEIIETKH BCEX MHOTO-
obpasuii MOHOWJIOB; OMyOJIMKOBAHO B cTaThe |33];

4) moJIHOE ONMHCAHWEe KOCTAHAPTHBIX SJEMEHTOB TOil K€ DEINeTKH;
orybsimKoBano B crarbe |33

AmnpobGarusa pe3yabTaToB padoThl. Pe3yibraThl juccepraliuid Obl-
Jm npejcraBienbl Ha MexiyHapojHoit koudepennuu «['pynmnbr u rpa-
&bbl, anroputmbel u aBromarbly (Exarepuntypr, 2015), Mexayrapos-
Hoit KoHdepeniuu <«I'pynmnbl u rpadbl, METpUKM U MHOIOOOpa3usi»
(Exarepunbypr, 2017), Mexynapojnoii koHdepenipn «Masibliesckue
arernsty (Hosocubupck, 2017), Mex ryHapoHON MOJIOIEXKHOM TITKOJIE-
koHdepenimn «CoBpeMeHHbIe MPOOJEMbl MATEMATUKNA U €€ MPUJIOXKE-
auity (Exarepunbypr, 2018), 56-ii jieTHeil mkoJe 1Mo aarebpe u yrmopsijio-
aennbiM MaOKecTBaM ([Tnmuupnepys Mubin, Hexust, 2018). Kpowme toro,
BCE Pe3YJbTaThl JUCCEPTAINT JOKJIAIbIBAJNCH Ha EKaTepnuOyprckom ce-
munape «Asrebpamaeckne cucrembl» (2016-2019).

IMy6aukarum. [lo reme juccepranun ony6juKoBaHO cemb pabor [32—
38]. U3 Hux Tpu paboTh! OMyOJMKOBAHBI B YKy pHaJIax u3 crmcka BAK [32—-
34]. Onna pabora namucana copmecto ¢ B.M.Bepuukosbim [34]. B s10ii
paboTe MoCTaHOBKA 3a/aud, YKa3aHue Ha OCHOBHBIE UJIEU U METOJIbI JI0-
Ka3aTe/IbCTBA U YCOBEPIIEHCTBOBAHNE [IEPBOHAYAJILHOIO BAPpUAHTA, U3JI0-
»KeHnd npuHaaaexkar b.M.BepHukoBy, a caMo JoKa3aTeabCcTBO HailIeHO
JIACCEPTAHTOM.

CrpyKTypa n 06bemM auccepraluu. /lrccepranyst COCTOUT U3 BBe/Ie-
HUST, 9eThipex rnaparpadon, 3aKJII0YeHNsT U CricKa autepatypbl. Obbem
Jwccepraiuu cocrasiisier 105 crpanutl. bubsinorpaduyueckuit clinucok co-
JIEP2KHAT 7O HauMeHOBAHUIA.



KpaTtkoe conep:kanme padoOThI

Bo BBejieHun 1puBoJMTCS 0030p MCCIEJOBAHUI 110 1TPOOJEeMaTHKE, KO-
TOPOil MOCBSIIEHA JUCCEPTAIHsI, OIPeeJeHbl 1eJd U 3aJa4ud pabOThI,
KPaTKO ONMMCAHBI PE3YIhTATHI, TOJYIeHHBIE aBTOPOM B PEIIEHUH MOCTaB-
JIEHHBIX 33,144,

B §1 npuBojsTCs BCce HEOOXOJMMbIE OIIpejesieHus, 00O3HAUYCHUA U
peBapuTebHbIE Pe3ysibTarThl. HEKOTOPHIE U3 3TUX PE3yJIbTATOB SIBJIsi-
I0TCsl HOBBIMU U IIPUHAJIJIEXKAT JuccepranTy. B gacTtHOCTH, B 9TOM Ia-
parpade BBOINUTCs PsiJi HOBBIX MOHATHH, CBSI3aHHBIX ¢ KOMOWHATOPHUKOIL
cJIOB (TaknX, Kak k-pasjiokeHue CJoBa B mpousBejenue k-070koB u k-
pazjesnresieii, riybnna GyKBbl B CJIOBE U JIP.), W U3yUYeHbl HX CBOWCTBA.
OTU MOHATUS U PE3YILTATHI UI'PAIOT KJIIOUEBYIO POJIb B §3 JUCCEpPTAIUH

OCHOBHBIM pe3yJIbTaTOM §2 ABJISAETCs

Teopema 1. Pewemxa HadkomMmymamusHuxr MH02000pa3uti MoHOUAOE
He YdosaemEopAECm HUKAKOMY HEMPUBUANOHOMY TMOHCIECTNEY.

OueBnjiHO, UTO U3 TeOpPeMbl 1 BbITEKAET

CaencrBue 1. Peuwemrxa MON ne ydosaemeopaem wukarxomy mnempu-
BUAALHOMY MOAHCIECTNBY.

B §3 jpwmccepranuy j1aeTcst MOJTHOE ONMMUCAHWE HErPYITOBBIX IEITHBIX
MHOT00Opa3uit MOHOUIOB. [t (POPMYTUPOBKU STOTO pe3yabTaTa HaM
HEeOOXO/IMMO BBECTH HEKOTOpbIE olpejiejieHnst u obo3HadeHus. Jdepes F'
obo3HaYaeTCss aDCOJIIOTHO CBODOJIHAS TOJYTPYIIA CUETHOTO PAHTA HaJ
HEKOTOPHIM ajidpaBuToM. Kak 0ObIUHO, 9JIeMEHThI MOJyTPyIhbl F' Oyiem
Ha3bIBaTh CA0BGMU, & dJeMeHThl ajipasura — byksamu. U cioBa, u OyK-
BbI OyJIyT 00O3HAYATHCA MaJEHbKUMHU JIATHHCKUMU OyKBaMH, HO, B OT-
Jimure oT OYKB, CJIOBa, 3aBEJIOMO HE siBJISIONIMEC OyKBaMu UJid He 00si-
3aHHBIC UMHI ObITb, BBLIEJIOTCA KUPHbIM mpudrom. Yepes F Gynem
obozHavaTh MOMYTPyIny F' ¢ BHENTHENPUCOEINHEHHOW €IMHUIIEH, KOTO-
PYIO MBI OyJIeM TPaKTOBATh KaK MyCTOe CJIOBO. JIBe 9acT TOXKJIECTBA MBI
Oy/IeM COeJIMHSATH 3HAKOM A2, a OOBIYHBIM 3HAKOM PaBEHCTBa OyJeT, cpe-
JIM 1Ipovero, 0603HAYATHCA OTHOIICHME PaBeHCTBa Ha Monouje F1. Jlis
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npousBoJibHOro ¢ € N oboznaunm depes S, CUMMETPUYECKYIO IPYIILy Ha

muoxkectse {1,2,...,¢q}. Ecom m, 7 € S, T0 nosnoxum

q q 2q

w,(m,7) = sz’tz’ x Hzﬂ(i)zqﬂ(i) X H tizi |,
i=1 i=1 i=q+1
q q 2q

/ 2

w,(m,7) = H ziti | H Zn(i) 2q+7(i) H tizi

i=1 i=1 i=q+1

Yepes 01 0603HATUM TOXKIECTBO xyzxty ~ yrzarty, a depe3 gy — JIBOI-
CTBEHHOE K HEMY TOXKJIECTBO. Hdepe3 var X 0003HavYaeTcss MHOrooOpasue
MOHOMU/JIOB, 33]aHHOE CUCTEMOI TOXKJIECTB Y. 3aduKcupyeM 0003HAUCHN ST
JUIS CJIEJTYIOIUX MHOTOOOPa3Mii:

n+1 ~
y LY =~ yx};

, 2%y = ya?, o1, 09, TZIYtY ~ w2YTtY},

C,=var{z" =z
D = var{z? ~ 2
K = var{zyz ~ zyz?, 2%y ~ y*2?, 2%y ~ r*yz},
L = var{2?y ~ ya?, zyrzx ~ v*yz, 01, 09,

wo(m,7) R wi(m,7) | g €N, 7,7 €S},
LRB = var{zy ~ zyx},
N = var{a?y ~ yz?, 2%yz ~ zvyxzx, 0o, xzayty ~ vzyxty},
RRB = var{yzr ~ zyz},

e n > 2. Yepes i 0003HaYAETCsl MHOIOOOpa3ue MOHOUIOB, d80TcmeEeH-
noe K MHOT00Opasnio X (T.e. COCTOsAIIEe U3 MOHOUIOB, AHTUH30MOPQHBIX
MoHOMIaM 13 X).

OCHOBHBIM pe3yJIbTaTOM §3 ABJISETCs

Teopema 2. Hezpynnosoe mno2000pasue mMoHOUJ0E ABAAECTCA UENHDIM
mozda Ut MoAbKo mo2da, K0206 0HO COJEPHCUMCA 68 0OHOM U3 MHO2000-

pasutdi C,, dra nexomopozo n > 2, D, K, %, L, LRB, N, ﬁ v RRB.

13 nokazaTe/becTBa TEOPEeMbI 2 MOXKHO U3BJI€UDb IIOJHbIN CIHCOK BCEX
HEI'PYIIIOBBIX [EITHBIX MHOI0OOpa3uii MOHOUIO0B. jist Toro, 4rodbl chop-
MYJIIPOBATh COOTBETCTBYIOIIEE YTBEP K IeHNEe, HaM IIOTPedyeTcs elnle Hec-
KOJIbKO obosnadenuii. Bo Bcex arux obosnavenusx kK € Nu 1l <m < k.
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[lonoxkum by, = Tr1TkTk—2%k—1" - Typ—1Tm 1 by, = by 1; Oyaem no-
Jararh Tak»ke, 9T0 bg sIBIsieTCsT MyCcThIM cJIOBOM. BBejem obo3nadeHumst
JULSE CJIEYIONIMX YeThIPEX CUETHBIX CepUil TOXKJIECTB:

Qg @ TRYRTr 1Tk Ykbr—1 = YrTpxr 103 Yrbr-1,

Bk : xxpaby &~ xkabk,

Vi Y1YoTry1br & y1yoy1 2k by,

5? : ym+1ymxkym+1bk,mymbm—l ~ ym—l—lymym—i—lxkbk‘,mymbm—l-
Haxomnerr, 3adpukcupyem 0603HaUEHUs JIJIsi CJAEIYIONTUX MHOIOOOPAa3Mii:

3.2 2 2 N
, TYRYTS, 01, 09, V1, T-Y1Y2 - + - Yk R TY1TY9T - - - TYRT |,

E = var{z? = 2°, 2%y ~ zyx, 2%y* =~ y*2?},

D) =var{z’~z

F,. = var{zyr ~ zya?, 2%y° ~ y*2?, 2%y ~ 2%y, a},
H;, = var{zyzr =~ zyz’, 2%y° ~ y*2?, 2%y =~ 2%y, Bi},
I, = var{zyz ~ xy2?, 2%° ~ %22, 2%y ~ 2*yz, 1.},
7" = var{zyr ~ zyx?, v*y° ~ y*2?, 2%y ~ 2*yx, 07,
K = var{zyz =~ zyz?, 2%y ~ y*2?, 2%y ~ r*yz},
M = var{z?y = y2’, 2?yz = ryrzr, 02, Y1, 00},

SL = var{z ~ 2°, zy ~ ya}.

CaencrBue 2. Mnozoobpaszus C,,, Dy, D, E, E, F, Fk, H;, E, I,
I, J7. 37, K, K, L, LRB, M, M, N, N, RRB, SL, #de n > 2.
EeNul<m <k, umoisvko onu ABAA0MCA HE2PYNNOGHIMU UCTIHBLMU
MH02000DA3UAMU MOHOUDOE.

MHOXKeCTBO BCeX HErPYIIOBBLIX IEIMHBIX MHOM0OOPa3uii MOHOMJIOB,
YIOPsIIOYEHHBIX 110 BKJIIOUEHUIO0, BMECTE ¢ TPUBUAJBHBIM MHOTO00pa3H-
eM, KoTopoe obosnadaercs depe3 T, nzobparkeno na puc. 1.

B [5, ciencTBue 2| oTMedaeTcs, 9To BCIKOE HETPYIIOBOE MEIMTHOe MHO-
roobpasue IOJIyTPYIIIT COACPXKHUTCS B HEKOTOPOM MaKCHUMaJIbHOM IEIIHOM
MHOT00Opa3uu, a BCSIKOE HErpPyIIOBOE He [EIHOEe MHOroodpasne moJiy-
TPYIIT COJEPXKUT HEKOTOPOE nowmu tennoe (T.e. MUHUMAJbHOE HE TIell-
Hoe) 1ojMHOroobpasue. st MHOroobpasuii MOHOMIOB AHAJIOIH KaXK I0T0
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Puc. 1: Bce HerpynmnoBble IenHble MHOrOOOpa3nus MOHOWIOB
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M3 9TUX CBOHCTB HeBepHbI. VI3 puc. 1 BUAHO, UTO IEIHOE MHOTOOOpa3ue
C,, tpu n > 2 He COAEPKUTCS HU B KAKOM MaKCHUMAJILHOM IEITHOM MHO-
roo6pasuu. [onowum O = var{z?y ~ ya?, x’yz ~ xyrzz,o1,09}. Us

JOKa3aTeJIbCTBa TEOPEMbDI 2 BBITEKaeT

CnencrBue 3. Ecau X — makoe Mmuozo000pasue monoudos, 4mo
L C X CO, moX ne A6AAMCA UENHOM MH02000paA3UEM U HE codep-
JACUM HUKAKOE NOYMU UENHOE NOOMHO2000pa3ue.

Y1o0bl chopMyIMpoBaTh €Ile OJIHO CJICJICTBHUE, HATIOMHUM, UTO MHO-
roobpasue yHuBepCabHbIX ajiredp HA3bIBACTCH AOKAALHO KOHEUHBIM, €C-
JIX BCE €r0 KOHETHO MOPOXKIEHHbBIE aJIreOpbl KOHETHBI, U KOHEYHO NOPOIHC-
dennviM, €CJIn OHO TIOPOXKJIAeTCs KOHEUHO# asreOpoii. fcHo, aTo ecin
MHOrooOpasue COJIEPKUTCS B HEKOTOPOM KOHEYHO MOPOXKJIEHHOM MHO-
roobpasuu, TO OHO JIOKAJbHO KOHEYHO. V3 jloKazare/ibcTBa TEOPEMbI 2
BBITEKAET

CaencrBue 4. [lpoussoavioe neepynnosoe uenmoe mmo2000pasue Mo-
HOUD0B COEPAHCUMCA 6 HEKOMOPOM KOHEUHO NOPOHCIEHHOM MHO02000Da-
3UU U, 8 YACTMHOCTIU, ABAACNCA NOKAADHO KOHEUHDIM.

OrMmeTuM, 9TO, B CHIYy YHIOMHHABIINXCSI BBIIIE PE3YILTATOB pado-
Th1 [15], cylecTByeT KOHTUHYYM He JIOKAJIhbHO KOHEUHBIX [EMHbIX MHOIO-
obpas3uii rpyIil.

B §4 muccepranum n3ydaroTcs ClelUaJbHbIE 3JEMEHTbI B PEIIeTKe
MON. Muoroobpasue Bcex MoHouI0B Oyjem obosnadars depes MON.
OCHOBHBIME pe3yJbTaTaMy §4 sIBJIAIOTCS CJIEIYIONINE JIBE TEOPEMBI.

Teopema 3. /lrs mnozoobpasus monoudos V caedyrouyue yciosus %-
BUBANCHINHDL.

(1) V. — wmodyaaproiti, nuscnemooyrapnoil u 6eprHemodysapHbiil
anemenm pewemxu MON;

(ii) 'V — nedmpanvroiis snemenm pewemru MON;

(iii) 'V cosnadaem ¢ odnwum us mmnozoobpasui T, SL v MON.
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Teopema 4. /lra mnozoobpasus monoudos V caedyrouyue ycrosud k-
BUBANECHIMHBL:

(1) V. — modyaapuoiii u 6eprHemodysaprolil sAeMEnm  DEwemKy

MON;
(ii) 'V — xocmandapmmuvid snemenm pewemxu MON;
(iii) V cosnadaem ¢ odnum us mmozoobpasui T, SL, Cy u MON.

Kax ™Mbl yke oTmedasm Bbliie, sjaemedHT pemerku SEM sBisercs
HEATPAJILHBIM TOIJIA M TOJILKO TOIJIA, KOIJA OH sIBJSIETCsl KOCTaH/apT-
ubiM |4, Teopema 1.3]|. Teopembr 3 u 4 mokaszsiaiot, uto B pemierke MION
9TU CBOMCTBA HE SKBUBAJICHTHDI.

Cuesiyioniee yTBepxK IeHHE JIaeT CYIIeCTBeHHY 0 NHMOPMAIIIO O BepX-
HeMoyastpHbIX 3siementax pemierkun MON. Muoroobpasme MOHOUIOB
HA3BIBAIOT COOCMEEHHDLM, €CJIA OHO He COBIIAJACT ¢ MHOT0OOPAa3HeM BCeX
MOHOUJIOB. Kax u B ciiydae moJyrpymi, Mbl OyjeM Ha3blBaTh MHOI000-
pasue MOHOUJIOB 6NOAHE PE2YAAPHVLM, €CJIU OHO COCTOUT U3 6NOAHE Pe-
2YNAPHHLE MOHOUJIOB (OOHETMHEHUH IPYIII).

IIpengoxxenue 1. Ecau cobcmeennoe muozoobpasue monoudos V. a6-
asemcea eepruemodysaprvim sasemenmom peuwemxu MON, mo V' aubo
KOMMYMAMUEHo, AUO0 8NOAHE DPE2YAAPHO.

[TocKoIbKY KOJMCTPUOYTUBHBII 3JIEMEHT [IPOU3BOJILHON PEIIETKH siB-
JISIETCsI e BEPXHEMOJIYJISIPHBIM 3JIEMEHTOM, U3 IpejJjioxKeHust 1 cieayer,
4TO J1000e COOCTBEHHOE MHOTrOOOpa3ne MOHOHIOB, SIBJISIIONIEECsT KOJUC-
TpubyTuBHBIM 3sieMenToM perietkn MON, nmubo kKomMmMmyTaTnBHO, J1MOO
BIIOJIHE PeryssspHo. OKa3bIBaeTCsl, UYTO CIIPABEJJIUBO CJIEIYIOIIee

IIpengoxxkenue 2. Bceakoe kommymamueroe mHo2000pa3ue MoHoudos
asaaemca xoducmpubymusuovm ssemernmom pewemxu MON.

[Ipenoxenust 1 1 2 CBOJSAT UByUEHHE BEPXHEMOYJISIPHBIX U KOIUC-
TpubyTUBHBIX 3jeMeHTOoB pemierkn MON K BIoJIHE peryjisipHOMY CJIy-
4ao.
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B 3aksouennn uccepTanuy U3J10KeHbI UTOTH BBITIOJTHEHHOTO UCCTIe-
JIOBaHUsI, PEKOMEHIallN1, TIePCIEeKTUBDI JaJibHeiIeil pa3paboTKu TeMbl.

ABTOp BbIpaxkaer OJIArOJAPHOCTL CBOEMY HAYTHOMY PYKOBOIUTEIIO
npodeccopy B.M.BepuukoBy 3a mocTaHOBKHN 33124, TOCTOSTHHOE BHUMA-
HUEe K ero pabore, MHOTOUUCIEHHBIE TOJIE3HbIe 00CYKICHUST U OOIBIITY IO
IIOMOIIb [IPY MOATOTOBKE TEKCTOB CTaTeil U JUCCEPTAIIH.
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