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Mamemamuueckoe modenuposanue 6OECKOHEUHbIX OUCKDEMHbIX 00bEKMO8 GO3MONCHO, eClu MU  0ObeKnbl
VOOBIEMBOPSIOM KAKUM-TUOO YCL08UAM KOHeuHocmu. Eciau éce cnou dnemenmos 6 OeCKOHeYHOU 2pynne KOHEeYHbl,
MO 05l MAKOU 2PYRNbL 603MONCHO (PYHKYUOHATbHOE onucaHue mowHocmu crnoes. Cloem HA3vblaemes: MHONCECMBO
6cex DeMeHmog Zepynnvl 00HO20 NOpsAOKA. Beckoneunvle ClOUHO KOHeuHble 2pYnnbl 6nepsble UCCAeO08AUCH
C. H. Yepnukoevim cnauana 6e3 Ha36aHusl, a 3amem 8 e20 NOCAeOVIOWUX NYyOIUKAYUAX 3a HUMU 3AKPENuiIoCh HA36aHUue
COUHO KOHeuHwlx epynn. Haubonee unmencusHvie UCCIe008aHUsl CEOUCE CAOUHO KOHEYHBIX 2PYAN NPOOOUNU
6 1940-x — 1950-x eooax C. H. Yepnukos, P. Bap, X. X. Myxammeoocan. [Jaemcsa @hynkyuonanvHoe onucauue Onis
HEeKOMOpbIX CNOUHO KoHeunvlx epynn. Ilokaszano, ymo ouenb XOpouio nodoaromes SU3VaIu3ayuy npumMapHvle ClotHo
KOHeuHble 2pYNNbl U CIOUHO KOHEeUHble SPYNNbL 8 Cyude 08X NpoCmblX Oeaumeneli nopsaoKkos dnemMenmos epynnul. /s
NPUMAPHO2O CAYYAs YOOOHO UCNOIbL308aMb 00bIYHOe epaghuyeckoe npedcmaegienue. B cayuae 08yx npocmuix
Oenumerneli NOPsIOKO8 DNEMEHMOE CNIOUHO KOHEYHOU 2pYNnbl NPOGeOeHa GU3VATU3AYUS PYHKYUT MOWHOCMU CLO€8 NpU
HOMOWU NOBEPXHOCMEl 8 MPeXMepHOM npocmpancmee. /s 60avuie2o uyucia npocmuvix Oenumenetl NOpsoKos
INEMEHNO8 NPeOdIoACEH NOOX00 MOOETUPOBAHUS CIOUHOU CIPYKMYPbL NOIHOU CIOUHO KOHEYHOU SPYRNbL NPU NOMOUU
nooepynnoeozo ananusa. Mcciedosanvl QyHkyuu MOWHOCMuY c10es OJisi HOTHbIX CIOUHO KOHEYHbIX 2DYAI U HEKOMOPbIX
KOHEUHBIX PACWUUPEHUL IMUX 2PYIN, NPOOEMOHCINPUPOBAHbLL UX 2paduyecKue npeocmasieHus.

Knrouesvie cnosa: ecpynna, CJZOIZ, MOUWHOCMb CJI0A, nopﬂdok, KOHeYHOoe paciiupernue.
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Mathematical modeling of infinite discrete objects is possible if these objects satisfy any conditions of finiteness.
If all the layers of elements in the group are finite, a functional description of the power of the layers for such a group
is possible. A layer is a set of all elements of the group of the same order. For the first time the infinite layer-finite
groups were investigated by S. N. Chernikov initially without a title, and then in his subsequent publications the name
of layer-finite groups was fixed. The most intensive studies of the properties of layer-finite groups were carried out
in the 1940s and 1950s by S. N. Chernikov, R. Baer, X. X. Muhammedzhan. The paper gives a functional description for
some layer-finite groups. It is shown that primary layer-finite groups and layer-finite groups can be very well visualized
in the case of two prime divisors of the orders of the elements of the group. For a primary case, it is convenient to use
the usual graphical representation. In the case of two prime divisors of the orders of elements of a layer-finite group,
visualization of the power functions of the layers by means of surfaces in three-dimensional space is carried out. For a
larger number of simple order-divisors, an approach for modeling the layer structure of a complete layer-finite group
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using subgroup analysis is proposed. In this paper, we study the power functions of the layers for complete layer-finite
groups and some finite extensions of these groups, and demonstrate their graphical representations.

Keywords: group, layer, power of layer, order, finite extension.

Beenenne. Panee C. H. UepHMKOBBIM HCCIEAOBAIUCH
OECKOHEYHBIE CJIOHHO KOHEUYHBIE TPYIITbI, KOTOPHIE BIIEPBbIC
MOSIBWIINCH B €r0 paboTax cHadana Oe3 Ha3BaHMS, a 3aTEM
B €0 TOCIEAYIONMX ITyOIUKanusIX 3a HAMH 3aKPETHIoch
Ha3BaHWE CIJIOWHO KOHEYHBIX TIpymil. MbI OymeM Hccieno-
BaTh MOIIHOCTH CJIOEB B HEKOTODPBIX CJIOHO KOHEYHBIX
rpymmax. CoeM Ha3bIBaeTCS] MHOXKECTBO BCEX DJIEMEHTOB
IPYIIBI OHOTO MOPSAKA.

Hanbornee nHTEHCHBHBIE MCCIIEIOBaHMS CBOMCTB CIIOMHO
KOHEUHbIX Ipymn npooguad B 1940-x — 1950-x romax
C. H. Yepnuxos, P. bap, X. X. Myxammemkan. K xoHIy
1950-x roI0B OCHOBHBIE CBOWCTBAa OBUTH YK€ HOJYYECHBI
1 OITyOJNMKOBaHBI B Pa3yIMYHBIX JKypHaiax. B Takom Buze
OHH OCTaBTMCH A0 1980 T., KOrga MOSBUIIACH MOHOTpadHs
C. H. UYepnukoBa [l]. CBoiicTBa CIIOWHO KOHEUYHBIX
U TIOYTH CJIOWHO KOHEYHBIX TPYMIl PAacCMAaTPHBAIOTCS
B pabotax [2—13].

Ecnu Bce cnom 351€MEHTOB B IpyNNe KOHEYHBI, TO IS
TaKOW TPYHIBl BO3MOXHO (DYHKIMOHAIPHOE OIHCAaHUE
MOIIHOCTH CJIOEB.

B cratbe gaercs  QyHKIMOHaIbHOE — OIMCAaHHE
JUISL HEKOTOPBIX CIIOMHO KOHEYHBIX rpymn. [lokasaHo,
YTO TOJJIAIOTCS BU3YaM3allly IIPUMapHbIE CJIOWHO KOHEY-
HBIE TPYIIBI U CIOHHO KOHEYHBIE IPYIMIIBI B CIIy4ac JBYX
MPOCTBIX JIEJIMTENCH TIOPSIIKOB 3JIEMEHTOB Ipynmsl. B ciy-
Yae [BYX MNPOCTBIX NENUTENEH INPOBEICHA BU3yaTM3aLMs
TP TIOMOIIX TIOBEPXHOCTEH B TPEXMEPHOM INPOCTPAHCTBE.
Jlitst GobIIIero Yrcia MPOCThIX JSITUTENEH TPEITOKEH T I-
XOJ MPH TIOMOIIM HOATPYIIIOBOro aHanm3a. Mopenuposa-
HHE CJIOEB B IPYIIIAX P MOMOIIX CIIOWHBIX TpadoB MOKHO
HaiiTi B paborax [14; 15].

OcHoBHoIi pe3ynabTat. CHauana B KauecTBe IpuUMepa
paccCMOTPUM HEKOTOpBIE CJIOHHO KOHEYHBIE p-TPYIIIBI
U UX KOHEYHBIE PAaCIIHPEHUSL.

Haiinem MomiHoCTH CI0€B TPYIITHI C .., roe p —1po-
P
croe ymucio. B rpymme Cpx OIMH JJIEMEHT mnopsiaka 1,

OJIEMCHT  TIOpsAAKa OJICMCHTOB

2
p-1 p. p-p
nopsanka p°, ..., p" —p""' snemenTos mopsaka p”, ...
I'paduk QyHKIMH MOIIHOCTH CJOEB TPYIIIIHI pr

MpeacTaBiIsieT co0oi  TOUKH,
C YpaBHEHHEM:

JIeXKale Ha psSaMou

y=x p , X2 D.

N306pazum 310 Ha rpaduke (puc. 1).

B cnyuae Oosbliero uuciaa NpsIMBIX MHOKHUTENEH
rpapuk  (QyHKOMM ~ MOIMHOCTH  CJIOE€B  TPYIIIBI

C . x---xC , npexacrapnser coOoil TOUKM, JeXKaIlue
p p
\_ﬁf_—/

m
Ha KpUBOY ¢ ypaBHEHUEM
p" -1

m

p

y=x" , X2 p,
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Ta€e M — 4YUCJIO0 KBa3SHLUKIUYECKHUX rpynm B MIpsAMOM
PA3JI0KEHUH TPYIIITBI
C L XX C .
P P

[ ——

m
N306pa3um 310 Ha rpaduke (puc. 2).
IIpn MonmenupoBaHWU KapTHHBI, MPEACTABISIONICH CO-

0Ol MOIIHOCTH CJIOEB IPYIIIbI Cpm X Cpk , OyieM uMeTh

JACJI0 C AByMs q)yHKIII/ISIMI/I, COACPIKAIIUMHU 3HAYCHUA, COOT-
BCTCTBYIOLIMC MOLIHOCTAM CJIOEB, KOTOPBIC UMCIOT BU

p’ -1

2

, mpu p<x<pt,

_x2
y:x(pk —pk’l), npu x > p*.

N306pa3um 310 Ha rpaduke (puc. 3).
I'paduk  QyHKIMEH  MOLIHOCTH

k
C ., x(C ,, Ha4MHAs CO 3HAYCHWs P N0 3HA4YCHUs p ,
P P

CIO€B  TpYMHIBI

npeacTaBJisACT coboit TOYKH, JICKAINIUC Ha napa6one,

k+1 k+m o

uc p- mo p " — TOUKH, JIeKAIME HA TIPSIMOIA.
PaccMOTpuM rpytimmy Cpm X qu ,rae p<q.I'papux
(YHKIMM MOILIHOCTH CJIOEB T'PYIIIIBI pr X qu (puc. 4)

MpEeACTaBISIeT coboii TOYKH, JexKaIme
Ha CerMEHTEe MOBEPXHOCTH BTOPOIO IMOpsiaKa ¢ adciucca-

Mu p, p°s ..., p's ... W OpIMHATAMH ¢, ¢, ...,
q", ..., 3a7aBaeMoil ypaBHEHHEM
-1 -1
Z=xﬁ—w~—nx2nyzq
p q

PaccMoTpuM TpyHIIBI C YHCIIOM TPOCTBIX JICIUTENCH
9NIeMEeHTOB, Oombine nByX. [l mpumepa, paccMOTpUM

rpymiry C2°° X C3w X C3w X C5°° . I300pa3uts ec MOIIHOCTH

CIIOEB  CIOXHO, JUIAi  O3TOro  yaoOHO  paborarh
B YETHIPEXMEPHOM MpOCTpaHCTBE. bynem paboTath ¢ Moj-
rpyImnaMu, OTBEYAIOIIMMHE ape MpocThIX yrcen. Hanpumep,
2, 3, uzo0Opaxas MOIIHOCTH YaCTH CJIOEB, OTBEYAIOLIHE
HOMepaM cJoeB, gemsmuxcs Ha 2 u 3. Iomyuaercs mox-

rpynmna CZ% X C3*‘ X C3%~

DyHKIUS MOIIHOCTH CJIOEB 3TOH MOArpymnmbl Oyaet

HUMCTb BHU]|
2

4xy

, X2 P,y 24q.

CrnolfHast KapTHHA B 3TOM cliyyae OyIeT UMeTh BHJ,
NpeACTaBJICHHBIN Ha puc. 5.

Bunno, 4To nonayyeHHas WIUTIOCTpaLUs MPEACTaBisieT
TOYKH ¢ abciuccamu 2, 22, 23, ... ¥ OpAHMHATamu 3, 32,
33 , ..., JEKAIINE HA CETMEHTE TOBEPXHOCTH.

Eme paccMoTpuM mapy mpocThIX gucen 3, 5, u3obpa-
’asi MOIITHOCTH YacCTH CJIOEB, OTBEYAIOIINE HOMEpaM CJI0-
eB, gensmuxcs Ha 3 w 5. Ilomywaercs mnoarpymnmna

Cy X Cy X C5T~
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DyHKITUS MOIIHOCTH CJIOEB 3TOH MOArpyNIbl Oyaet CroifHast KapTHHA B 3TOM Cllydae Moka3zaHa Ha puc. 0.
HAMEThb BU BuaHo, 4TO moNyueHHAs WLITIOCTPAIHs IPEACTaBIsIeT
32x2y S S TOYKH ¢ abciuccamu 3, 32, 33, ... U opAMHaTamu 5, 52,
= 4—5,)‘ =2p,y=qg. 5%, ..., Dexallye Ha CerMeHTe MTOBEPXHOCTH.
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Ocranoce paccMOTpeTh ciy4yail mapbl umcend 2 U S. 52, 53, ..., JeXallue Ha CErMEHTE MOBEPXHOCTU BTOPOTO

DTOMY ClIy4ar0 COOTBETCTBYET MOATPYIIIA C2°° X C5°° .

DyHKIUS MOLIHOCTU CJIOEB JTOW Tpymnmbl Oyaer
UMETh BUJ
2xy
z= X2 p,y2q.
5
CrnoltHast KapTHHA B 3TOM cliyyae OyIeT UMETh BHJ,
NpeCTaBJICHHBIN Ha puc. 7.
Bunno, 4To nonayyeHHas WIUTIOCTpaLUs MPEACTaBisieT
TOYKH ¢ abcmuccamu 2, 22, 23, U OpAMHATaMu 3,
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HOPSAJIKA.
PaccmarpuBas 3TH TpU NOArPYIIIBI, MOKHO IIPEICTa-
BUTH ce0e, Kak BBIVIANT CIOWHAs KapTHHA TPYIIIBI

sz X C3w X C3w xCSw.

AHaJNOTUYHO PACCMOTPEHHOMY NPHUMEPY MOXKEM pac-
CMaTpHBaTh IPOU3BOJIBHYIO IOJIHYK CIOMHO KOHEUHYIO
rpynmy (Tak Kak IOJHas CIOWHO KOHEYHAas TpyINa sBIs-
€TCSl NPAMBIM IIPOU3BEIECHUEM KOHEUHOIO YUCIA KBa3H-
MUKIMYECKUX TPYII) C YHCIOM JeIUTeNeil MOpsSaKOB
3JIEMEHTOB OOJIBIIE ABYX.
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Puc. 5. Crnoitnast kapTHHA ITOTPYIIITBI C2°° X C3°° X C3°°

Fig. 5. A layered picture of the group sz X C3°° X C3ua
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Puc. 6. CroiiHasi KapTHHA HOATPYIIIIBL C3°0 X C3°0 X C5°°

Fig. 6. A layered picture of the group C3°° X C3°° X C5“°

Puc. 7. CnoitHas kapTHHA IOATPYIIIBI C2°° X C5°°

Fig. 7. A layered picture of the group Czw X C5°°
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3akJiiouenne. B crarbe HaiieHbl QyHKINH, ITO KOTO-
PBIM BBIYUCIIAIOTCS MOLIHOCTHU CJI0€B HEKOTOPBIX IOJIHBIX
CIOMHO KOHEYHBIX I'DYII U UX KOHEUHBIX PACIIUPEHUN,
IPOJIEMOHCTPUPOBAHBI UX TpadUuecKue MpeJCcTaBICHHUS.
IMoctpoens! rTpadmku aast  (QyHKIMH, OMMCHIBAIOIINX
MOIIHOCTH CJIOEB IPUMAPHBIX CIOWHO KOHEYHBIX IPYIIIL
B ciyuae nByX IpOCTBIX AEIUTENIEH OPAIKOB JIEMEHTOB
IpYMIIBl IPOBEACHA BU3yaaU3alls IIPH MOMOILU TOBEPX-
HOCTEH B TpexXMepHOM mpocTpaHcTBe. s Ooipiero
4ycaa NPOCTBIX JEIUTENeH MPeAokKeH MOAXO0[ MpH Io-
MOIIY MTOArPYNIIOBOTO AHAIH3A.
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