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Fpynnsl ¢ yCJOBUSIMH KOHEYHOCTH
M JPYTMMH OrpaHHYEHUSIMH IJsl MOArpynn

HM3syuenune rpynn no 3afaHHbIM CBOHCTBAM MOJArPYNN — TPaJHUHOHHBIN NOAXOA
TEOPHH T'PYMNN K BbISICHEHHIO 0COGEHHOCTelH CTPOEHHST aGCTPAKTHBIX TPYMIN, K HX
onucanuio. Takol NOAXOX K HCCJAENOBAHHIO KOHEUHBIX TPYMM CTaJ CKJanblBaTh-
cd elle K Hayasay Hauwero Beka. Mayuenue ke 6eCKOHEUHBIX TPYIIN MO 3a1aHHbIM
CBOHCTBAM HX MOArpynia (MJH, Kak cefiyac roBOpHM, H3yueHHe TPyNN ¢ orpa-
HUYEHHSIMH JUIs1 MOATPYMI) HAvya/JoCch HECKOJbKO nosnuee. [lepBonauasbuo or-
paHHuYeHHs], HajJaraeMble Ha NMOArPYNNbl GECKOHEUHBIX TPYIMI, HMEIH B OCHOB-
HOM XapaKTep YCJOBHH KoHeYHOCTH. HaJsiokeHHe yC/IOBHI KOHEYHOCTH I103BO-
JISIeT BBIAEJSITb TaKHe OeCKOHeUHble TPYMIbl, KOTOPble COXPAHSIOT T€ HJH HHbIE
CBOHCTBA KOHEUHBIX TpYII.

OzaHuM U3 NepPBBIX 11AaTOB B 3TOM HaNpaBJeHHH SIBHJIOCH H3yueHHe abeJieBbIX
rpynn ¢ ycJOBHEM MHHHMAJbHOCTH AJs1 moarpynn. B paGorax [1, 2] 6bu1o noua-
HOCTBIO BBISICHEHO CTPOEHHE TaKHX I'PYII H YCTAaHOBJIEH DS HX CBOHCTB, aHaJo-
TMYHBIX H3BECTHBIM CBOHCTBAM KOHEUHBIX abesieBbIX TpyNN. ITH HCCAeJOBaHHS
KacaJ/JliChb, OJHAKO, TOJbKO abeseBblX rpynn. Otae/bHble NPHUMEPHI HCIOJb30Ba-
HHSl YCJIOBUH KOHEYHOCTH IJISI BBbIIEJNEHHsI NMPOH3BOJBHBIX (KaK abeseBbIX, Tak
u HeabeneBbiX) OECKOHEUHBIX TPYNN BCTpeyaloTcst B padorax [3, 4].

CucremaTHyecKkoe H3yuyeHHe GeCKOHEYHBbIX IPYININ C YCJAOBHSIMH KOHEYHOCTH
HayaJoCh B KOHIE TPHAUATHIX rogoB B patorax C. H. Uepuukosa [5—7]. Bcko-
pe B H3yueHHe TaKHX TDYNN BKJ/JIOUHJIHCb MHOTHE H3BECTHble a/reGpaHCThl
(O. 10. Imuxr, A. M. Manbues, A. I'. Kypou, Bsp u xp.). ¥ray6basisice u pac-
wupssach kak B paborax C. H. UepuukoBa H ero MHOTOUHCJIEHHBIX YYEHHKOB
(B. M. I'mywxkoB, M. M. Kapranosos, X. X. Myxammenxkau, B. C. Hapuu u
Ip.), TaK U B paboTax APyruX COBETCKHX, a TakKxkKe 3apyOexKHBIX aireGpaHcToB,
HccleloBaHHsl GECKOHEUHBIX TPYMNN C TeMH HJIH HHBIMH YCJOBHSIMH KOHEUHOCTH
0GOraTH/IH TEOPHIO TPYNN MHOTHMH HOBBIMH NMOHSITHSIMH, HIESIMH H CBSI3aHHBIMH
¢ HHUMH TJyOOKHMH pe3yJ/bTaTaMH, a TaKxKe CYILECTBEHHO pacIUHpHJIH 6asy
TEOPHH T'PYMI, NONOJHHB €e HOBBIMH JeTaJbHO H3yUEHHBIMH KOHKDETHBIMH BHJA-
MH GeckoHeuHblX rpynmn. [lo cyiiecTBy B TeopHH rpymnn nosiBujaach 60Jbliasi co-
JepxKaTesabHasi HoBast obsactb HeeiaenoBanuii. Ocobas po/ib NPHHALIEKHT 31eCh
C. H. UepHukoBy, HHHIHATHBA H TBOPYECKHH BKJIaJ KOTOPOro B 3HAUHTEJbHOH
Mepe onpeJlesnJH HanpaBjJeHHe HCceJoBaHui B 3TOH 06/1acTH.

YCI0BHSIMH KOHEUHOCTH OINPENEJHJICS e€CTECTBEHHBIH MOJAXOM K H3YUeHHIO
rpyMNI, HaXOASIIMXCS Ha CThIKE KOHEUHBIX rpynn c 6eckoHeuHbIMH. Jlocrartou-
HO OTYETJHBOE TMpEeACTaBJEeHHE O pPAa3BHTHH HCCJAENOBAHHH, OTHOCSIIHXCS K
rpynnaM ¢ YC/JIOBHSIMH KOHeYHOCTH, B Teuenue 1939—1959 rr. nmaer crarbs
C. H. YepuukoBa «YcJ0BHSI KOHEUHOCTH B oOuield Teopuu rpynm» [8]. Hekoro-
pPbIM OTHPABUBIM H Y3JOBbIM NYHKTAaM 3THX HCCJIEIOBAHHH B UX HCTOPHYECKOM
OCJ/IeJOBAaTEbHOCTH, a TaKxKe HEKOTOPbIM pe3yJibTaTaM AAJbHEHIIHX HCCJeNo-
BalHil TPyNN C YCJAOBHSIMH KOHEYHOCTH MOCBsiIeHb! mn. 1—5.

Yc/0BHSI KOHEUHOCTH SIBJSIIOTCSI TAKHMH OrpaHHUYEHHSIMH, KOTOpble TPHBH-
aJIbHbI B C/Jyuyae KOHEUHBbIX TPYII, O3TOMY €CTECTBEHHO FOBOPHTb 06 OrpaHH-
YeHHsIX, NEHCTBYIOUIHX TOJbKO B obJsiacTH GeckoHeuHblX rpynn. [To 3TuM coo6-
paxenussm C. H. YepuukoB [9—11] u3yuan HekoTopble BHAbI GECKOHEUHBIX
CPYNN C TEMH HJH HHBIMH OTPAHHYEHHAMH AJsi GeckoHeuHbIX moiarpynmn. OTHO-
csILHecsT K 3TOH TeMe pe3yJibTaTbl NMpHBeneHbl B 1. 6.
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B nauaJe nsatugecsathix rogoB C. H. UepHiKoB copMmyaHpoBas obLylo 3a-
Iauy HCCJIeLOBaHHS T'PYNN € TEMH HJH HHBIMH CHCTEMAMH JONOJHSIEMBIX MOA-
rpynn u HavaJ [12] usyuenune takux rpynn. HekoTopbiM H3 MOJyUEHHBIX B 3TOM
HanpaBJeHHH pe3yJ/bTaTaM NOCBSLIEH I. 7.

1. YcaoBHe MHHHMAJAbHOCTH AJS NOLIpPpyYy NI COCTO-
HUT B TpeGOBaHHH KOHEUHOCTH BceX YOBIBAIONIHX Lened MOArPpYNN TpYyMIbL.
3To yc/0BHE SIBHJIOCH OJHHM H3 NEPBHIX YC/JIOBHH KOHEUYHOCTH B TEOPHH TpyIN
H B JaJbHEHIIEeM CHITPAJO BaXKHYIO POJb B Pa3BHTHH HCCJEIOBaHHi Mo GecKo-
HeuHblM rpynnaM. [pynnamu, yIOBJETBOPSIOUIMMH YCJIOBHIO MHHHMAaJbHOCTH
IJ1s1 TIOACPYI, SIBJASIIOTCS, B YACTHOCTH, GECKOHEUHBle TPy, Bce cOOCTBEHHbIE
[OATPYMIbl KOTOPbIX KOHEUHbl. AGe/eBbl FPYIIBI TAKOTO POJA H3BECTHbl — KBa-
3HIMKJIHYECKHE Tpynnsl. Bompoc o cyuiecteoBag MM HeaOeseBhIX TpPyNIl ¢ KO-
HEUHBIMH COOCTBEHHBIMH IOATDYNIAMH COCTaBJAsieT CcoJepxKaHhe H3BeCTHOH
npo6aemst [lvnara. 3ra npobnemMa paccMaTpuBafiach H pellasach NMPH HEKOTO-
pBIX HOMOJHHTENbHbIX OIDAHHYEHHAX B CBfI3H C H3yYeHHEM TpyMI, YIOBJeT-
BOPSIIOUIHX YCIOBHIO MHHHMAJbHOCTH 1151 IOATPYIII.

B 1939—1940 rr. C. H. UepHHKOB ZeTa/bHO HCCJI€L0BaJ TPyNNbl ¢ yCJI0-
BHEM MHHHMAJbHOCTH JJIs1 MOATPYII NPH PasHOro poia AONOJHHUTEJNbHBIX orpa-
HuueHHsix [5—7]. B kauecTBe mepBOro U3 TAKHX OrpaHHUEHHH OBLJIO B3SITO TaK
HasbIBaeMOe HOPMaJIH3aTOpPHOE ycJaoBHe, Tpebylolliee HecoBNaleHHs MPOH3BOJIb-
HOi coGCTBEHHOH MOArpYININbl IPYINBLl C ee HOpMaJu3atopoM. B ciyuae koHeu-
HBIX TPYIMI HOPMAJIH3aTOPHOE YCJIOBHE SIBJsIETCS, KAK H3BECTHO, OIHHM H3 yCJIO-
BHH PABHOCHJIbHBIX CHELHaJbHOCTH (HHJbNOTEHTHOCTH). B pabore [5] ¢ no-
MOIIbIO YCJIOBHSI MHHHMAJbHOCTH 1J51 NOATPYNN H HOPMAJIH3aTOPHOTO YCJOBHS
BBIIIEJISIETCS KJIACC CReYUAAbHbIX epynn, COfepiKalluil M GecKOHeUHble T'pyMIH,
IJ1s1 KOTOPOTO CTPOUTCS TeopHsl, Mojo0Has Xopouo pa3paboTaHHOH K TOMy Bpe-
MEHH TEOPDHH KOHEUHBIX HHUJbIOTEHTHBIX Ipymni. B oTMmeueHHBIX padoTax GblLIO
YCTaHOBJIEHO, UTO GeCKOHEeUHble ClelHaJbHble I'PYIINbl HCUEPBLIBAIOTCS NP sIMBIMH
[IPOH3BENEHHUsIMH KOHEUHOrO MHOMKECTBA CNELHAIbHBIX p-rpyNI H GecKOHEYHble
ClelHaJbHble p-TPYINBLl H TOJBKO OHH SIBJSIIOTCS KOHEUHBIMH p-pacLidpeHHsIMU
OpSIMBIX TNPOH3BENEHHH KOHEUHOrO MHOMKECTBA KBA3HLHKJIHYECKHX p-TPyMIl.
B sTux ke paborax 6bLIO NCKA3aHO, UTO KJACC CMELHANbHBIX p-IPYIN COBMAaia-
€T C KJIACCOM JIOKaJbHO KOHEUHBIX p-TPYII C YCIOBHEM MHHHMAJBHOCTH H TEM
caMbIM IOJIy4eHa caeiyloliasi Teopema.

Teopema 1. Beckoneunas A0KQAbHO KOHEYHAS p-2pynna moeda u moib-
KO rmoeda yo0oeaemeopsem YCAosuio MUHUMAAbHOCMU 048 nodepynn, Ko2da oHa
ABAAEIMCS  PACULUPEHUCM NPAMO20 MPOU3BOEHUS KOHEHHO20 HUCAQ KBABUYUKAU-
YeCKUX 2PYNN C NOMOWbIO KOHEHHOU epynnol.

HasnbHeiliiiee cyliecTBEHHOE NPOABHKEHHE B H3YUEHHH TPYII C YCJIOBHEM
MHHHMAaJIbHOCTH OblLJIO cBsi3aHO ¢ BBeJeHHBIM C. H. UepHHKOBBIM MOHATHEM JIO-
KaJbHOH pa3pelHMoCTH. JIOKaJbHO DaspelIMMOll Has3bBaercsi rpyIna, B KOTO-
poil KaxJoe KOHEUHOe MHOMKECTBO 3JEMEHTOB NOPOXKIAeT pPa3peluHMyio MoJA-
rpynny. B pa6ore [6] 6bi1a mosyyeHa ciepyiomas TeopeMa, MOJHOCTbIO ONHCHI-
Balollas CTpoeHHe GeCKOHEYHBIX JIOKAaJbHO Pa3pelIHMBIX IMPYNN C YCIOBHEM MH-
HUMAaJbHOCTH JJ151 NMOATPYIII.

Teopema 2. DBeckoneunas aoKkaabHo paspewiumas epynna moeda u
MOAbKO moeda yoosAemBOpAem YCAOBUIO MUHUMAALHOCMU 04l nodepynn, Ko2oda
OHQ ABASCMCA PACULULPEHUCM NPAMO20 NPOUSBEOCHUS KOHEYHO20 YUCAQ KBABUYUKAU-
HECKUX 2PYNI C ROMOU4bIO KOHEUHOU epynno.

M3 Teopem 1, 2 BhITeKaer, B YaCTHOCTH, OTPHIIATENbHOE pelierue npob/iembl
[Muara A1s1 JOKadbHO KOHEYHBIX p-TPYON H JOKAJbHO PAa3PEIIMMbIX TPYII.

B cBssu c teopemamu 1 u 2 C. H. Uepuukos B 1940 r. chopmysuposad
npo6semy — He GyJeT JM BCsIKasi Tpynna, YAOBJETBOPSIOIAS YCIAOBHIO MHHH-
MaJIbHOCTH AJIs MOATPYII, KOHEUHBIM pacliupeHHeM abeseBoil MPyNNbl ¢ YCJIO-
BHEM MHHHMAaJbHOCTH. Jra npo6jema BCKODe MOJYyUYHJIa Ha3BaHHE MNpOOACMbL
Yepuuxosa [13]. I'pynmel, siBAsIONIHECS KOHEYHBIMH PACIIHPEHHAMH abeseBbIX
rpynn ¢ ycJOBHEM MHHHMAJBHOCTH, MO3j]Hee ObLIH Ha3BaHBl IKCHMPEMANOHOIMU
epynnamu [8], HO BHOCJENCTBHH 32 HUMH 3aKPENHJIOCh HA3BAHHE 4€pPHUKOG-
CKUX epynn.

OnHHuM H3 MepBBIX aJreGpancToOB, KOTOPBIN MOHSIJ Ba)KHOCTb H 3HAUYEHHE
pesyabratoB pa6or [5 — 7| mas Gynyuiero pasBUTHS TEOPHH TPy, ObLI
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O. 10. lmuar. Beerna orHocHBIIMIICS ¢ HHTEPECOM K HOBBIM HIEfIM B aarcipe
K HccJeJoBaHUAM MoJoabix anreGpaucroB, O. 0. IMuar Ha 3TOT pas nposwu
ocoboe BHuMaHHe K paboram C. H. Uepuukosa. Bckope O. 10. IMuar ony6-
auKoBaa paboty [14], B koTopo#i Mo HOBOMY H3JIOXKHJ DSl €r0 Pe3yJbTaToB, IPH
3TOM HECKOJIbKO 0606IINJ HX H YIIPOCTHJ JOKa3aTe/lbCTBa.

Hccienosanus, nposelennble B paGorax [5—7], nmpuBJekJH BHHUMaHHE H
IPYTHX aareGpaucToB CBOeH OPHCHHAJBHOCTBIO, HOBBIMH COAEPIKALIMMHCS B
HHX HIesAMH. BrocsencTBuu Obli1 yCTAHOBJIEH UEJABIH DAL XapaKTePUCTHUYECKHX
CBOHCTB UEpHHKOBCKHX TPynn H, B yactHoctd, p-rpynn. Tak, A. M. Manabues
[15] mokasaJi, 4TO 4EPHHKOBCKHE p-TPYIIBI H TOJMbKO OHH SBJSIOTCS p-rpyn-
naMy, H30MOP(HO MpeACTABUMBIMH TPYINaMH MaTpHLL Hal MOJSIMH HYJIEBOH
xapaKTepHCTHKH. UepHHUKOBCKHE p-rpYNNE MOXKHO TaKKe OXapaKTeDPH30BaTh
KaK JIOKaJbHO KOHEUHbIe p-TPYIbl KoHeuHoro paura [16]. Muble Baxkuble HX xa-
pakrepusaluuu noayuensl X. X. Myxammemxanom, bspom, BaskGeprom u MHo-
IMMH IpyruMd aBTopamu. O630p yKasaHHBIX pe3yJbTaTOB MOXKHO HaHTH B
(13, 17].

CBsizanHble ¢ OTMeUeHHO# Bhlle npobiemol UepHHKOBa HCCleOBAHUS ChIT-
pasu GOJIbLIYIO POJIb B PAa3BUTHH TeODHH G€CKOHEUHBIX Fpynm. 3jech He Npex-
CTaB./IsSIETCS] BO3MOXKHBIM CKOJIbKO-HUOYIb IOJHO OTPasuTb Bce MHoroo6pasue
OTHOCSILIHXCS K 3ToH TeMe pe3y. braToB. OTMETHM TOJbKO, uTO npobjema Uep-
HMKOBAa O Tpynnax ¢ ycJOBHEM MHHHMAaJbHOCTH Oblja MOJOXKHTEJNbHO pelleHa
IJ1S BaXKHOTO YacCTHOTO cJydast JioKalbHo KoHeuHblx rpynn B. I1. IlyukoBeim
[18], a Takxe Kerenem n Bepdpuuem [19]. Orpuuaresnbroe BofuieM ciayyae ee
pelueHue BbITeKaeT U3 pe3yJbTatoB A. 10. Oxbanckoro [20], kotoprie B nosio-
JKHTEJbHOM CMBICJIE pelaloT Takxe U npobiemy [munra.

2. JlokaapHbe cBolicTtBa rpynmn B paborax C. H. Uepnu-
koBa [6—7, 21] mupoko Hcmosb3yercsi Hiesl BbIAEJEHHsI Pa3JIHUHBIX KJacCOB
rpyNN C MOMOLIbIO Ha/OXKEeHHs] OrPaHHYEHHH Ha KOHEUYHOIOPOKJEHHBble MOM-
rpynmbl paccMaTpHBaeMBIX IPyIIN. B KadecTBe TaKHMX OrpaHUueHHH NpHUBJEKa-
IOTCS1 Pa3pPEeIlUMOCTh M CHENHAJTBbHOCTb (HUJBMOTEHTHOCTb) [6], a Takke —
CBEpXpa3peliuMOCTh U TpebGoBaHHE CYIIECTBOBAHHSI CHJOBCKOro psiga [21].
B cBsizu ¢ sToil uneeil B [6] paccmaTpuBatOTCA NEpPHOAHYECKHE PYIIBI, Y KOTO-
pbIX Kaxnasi KOHEUHOMNODOXKIAEHHash NOArpynna paspelrnMa (HHJABIOTEHTHA),
U UMEHHO OHH MOJIYUHJH TaM Ha3BaHHE JOKaJbHO pa3pellUMBIX (COOTBETCTBEHHO
JIOKAJbHO HHUJIBIIOTEHTHBIX) TpYII.

B pa6ore [6] ycranoB/ieHa pa3peliumMocTb JOKaJbHO PaspelIdMbIX Py,
yIOBJIETBOPSIOUINX YC/JAOBHIO MHHHUMAJbHOCTH 151 moiarpynn. B He#i mokasauo,
YTO M3 JIOKAJIbHOH HHJIBIOTEHTHOCTH TPYINBI C YCIAOBHEM MHHUMAJBHOCTH B 00-
IeM cJyuae BhITEKaeT CYLIeCTBOBaHHE y Hee BO3DacTalollero LeHTPaJbHOrO psi-
Ja, IoXoAaAalero Jo caMoi rpynnel. TakuM o6pa3oMm, o6HAPYKHUAOCh, UTO CBOL-
CTBA KOHEYHONOPOXKAEHHBIX NOATPYIN IPYNILI MOTYT B TOH HJIH HHOH hopme pac-
IPOCTPAHSITbCAA HA BClO rpymmy. [lIoHATHO, UTO HMEHHO NPH 3TOM H BO3HHKAET
oOLTHH BONPOC O HAXOXAEHHU TOH OOOOLIEHHOH (hopMbl pa3peluuMOCTH (HHJIb-
NOTEHTHOCTH), B KaKoH OylleT paclpOCTPAHATLCS Ha IPyINNy CBOHCTBO pasperiu-
MOCTH (COOTBETCTBEHHO HHJIBIIOTEHTHOCTH) BCEX €€ KOHEUHOIMOPOKAEHHBIX MNOj-
rpynm.

HMpes uckomoll 0006LIeHHOH (OPMBI NpPHUILAA B MOHATHH CHAOBCKO2O0 MHO-
scecnea, BeeseHHom C. H. Yepuukosem [21]. B ocHoBy onpenesnenusi cHioB-
CKOTO MHOXKECTBA II0JIOXKEHO clefylollee 0000lUIeHHe HleH Bo3pacraiomero (yobl-
BaloLIEro) psfa HOPMAaJbHBIX MOATPYNN TPYIIBI, MOJYYHBIIEE II03JHEE Ha3Ba-
HHEe WHBAapUAHTHOH cucteMbl [22].

YHOopsiloueHHOE 1O BKJIOUEHHIO MHOXKeCTBO M HOpMaNbHBIX MOATPYIIN
rpynnsl G, coaepxkartiee rpynny G 1 ee eIHHHUHYIO MOATPYINY, a TAKKE COLEP-
)Kalllee nepeceyeHye H obbeJHHeHHe JI060r0 MHOXKECTBA CBOMX MOArPYII, HAa3bI-
BaeTCsl MHBApHAHTHOH cHctemoll rpymmsl G.

Eciau B sTOM onpenesneHun tpeGoBaHHe HHBApPUAHTHOCTH B (G WIEHOB
CHCTeMbl 3aMEHHTb Tpe6oBaHHEM HHBAPHAHTHOCTH MEHBIUErO H3 IBYX €e Co-
CeJHHX WieHOB B OoJblleM, TO IOJYUYHTCH OIpejejeH’e HOPMaJbHOH CH-
cremsl [22].

Ha ochoBe mousaTtus uHBapHaHTHOH cuctembl C. H. Uepuukos [23] BBea
MOHSITHS PA3PEIMMOrO MHOXKECTBA H IEHTPAJbHOIO MHOXECTBA TPYIIIHL.

Yip. smar. oacypu., 1988, 1. 40, Ne 3 279



Paspetuumoim mHOKMCECMBOM TPYNNBl HA3bIBAETCsl TaKasi ee HHBapHaHTHAsS
cucreMa, Bce (aKTOpbl KOTOPOIl aGeJsieBhl.

Lenmpanoroim muoscecmsom rpynnbl G Ha3bIBaeTCs1 TaKasl ee HHBapHaHTHAS
cHcTeMa, NPOM3BOJbHBIH (akTop B/A KOTOpOH COIEP:KHTCSI B LEHTPE COOTBET-
cTBytouelt ¢akrop-rpynnsl G/A.

B paGorte [23] mosyuensl cienyrouye pesyabTaTh.

Teopewma 3. Ecau 6ce KoHeuHONOPO#OeHHble nodepynnst nepuodu4eckot
epynnel paspewiumsl (HUAGNOMEHMHbL), Mo oHa obaadaem pasdpewiumoirm (YeHm-
DAAbHbIM) MHONHCECINBOM.

Sra TeopeMa BBISICHSIET BJIHSIHHE JIOKAJIbHBIX CBOHCTB IPYMIbl HA €€ CTpoe-
HHE B 11eJIOM.

[lTonaTHe pa3pelIMMOro MHOXECTBa, T. €. pa3pelidiMOHd HHBApHAHTHOH CH-
cTeMbl H GoJiee ofliee NOHSITHE pa3peLInMOil HOPMAJTbHOH CHCTEMBI GbIJIH HCIOJb-
soBanbl A. I'. Kypowewm u C. H. UepuukosbiM [22] q1s1 onpepenenus pasJiuu-
HBIX KJaccoB 0000LieHHO paspewdMblx rpynn (RN- u R/-rpynnbl, RN*- u
RI*-rpynnel U Ap.); B HeH e IJ/Is1 OoNpeleseHHsi pa3JHYHbIX KJ1accoB 0606LIeH-
HO HHJBIOTEHTHBIX TI'PYNN ObLIO HCHOJb30BAHO MOHSITHE IEHTPAJbHOrO MHO-
)ectBa (Z- u ZA-rpynnsl 1 1p.). Konaccsl 06061ienno paspeminmMbix U 0606IIEHHO
HHJIBIIOTEHTHBIX TPYMNIN, Ha3blBaeMble Tenepb xaaccamu Kypowa — Yeprukosa,
SIBUWJIHCb HCTOYHHKOM MHOTOYHCJEHHBIX HccaefoBanui. Kak — ycraHOBHJ
A. 1. ManbueB, paspa6oTaBuinii oOGLIHHA METOI MOJYYEHHS JOKAJbHBIX TEOPEM
teopuu rpynn [24], pis psina 3THX KjaccoB chpaBel/HBa JoKaJbHas TeopeMma.
CoopmyapoBanuble B [22] Bonpockl 0 B3auMOCBsI3siX H CBOHCTBAaX TPYII, BXO-
asiux B Kaacebl Kypouia — YUepHHKoBa, NpHBJEKIH BHHMaHHe MHOTHX aJre-
OpaHcTOB B Hallel cTpaHe H 3a py6exom. Psax Bonpocos 6bl1 peen M. H. Kap-
ranosoBbiM, ®. Xouanom, 10. M. MepansikoBeM H 1p.

B kauecTBe nmpumepa pacCMOTPHM BOIPOC O COOTHOLIEHHH MEXIY KJaccoM
ZA-rpynn (rpynnsl, ob/1ajaoliie BO3pacTalolHM UeHTPaJbHbIM PSIOM) H KJac-
com N-rpynn (rpynmel, YIOBJETBOPSIOLIHE HOPMAaJH3aTOPHOMY YCJOBHIO).
B pa6orax [5—7] mokasaubl cienyiouiie yTBep:xKIEHHSI. i

Teopema 4. Kawmoas ZA-epynna ssrsemcs N-epynnod. Ecau N- epjn-
na yoosaemeopsaent YCA08UI0 MUHUMANGHOCIU OAs nodepynn, Mo OHA ABAICMCS
ZA-epynnot.

B cBsI3M ¢ 3THMH yTBep:KAEHHSIMH BO3HHK BoOmpoc: OylneT JH BcsiKas
N-rpynna ZA-rpynnoii? B [22] ou ykasan non nomepom 21. [Lis cayuass Tpynn
C KOHEYHBIM MHOXECTBOM IOPOXKAAIOUIHX 3JEMEHTOB OH OblJI pelleH MOM0XKH-
teabno B. M. [MunotkunbiM (cM. [13]), B ofuieM ciydae nosyyeHo OTpHUATENb-
Hoe pewenue. Mmenno, Xeiineken u Moxamen [25] noctpousu npuMep AByCTY-
NeHHO pa3peliMoil GEeCKOHEeUHOH p-rpynnbl ¢ TPHBHAJIBHBIM LEHTPOM, YIOB-
JIeTBOPSIIOLIell HOpMAJIH3aTOPHOMY ycsaoBHI0. ONHAKO NMOKa He pelleH clenylo-
i, nocraBaennbiii C. H. UepHHKOBBIM Bonpoc: He GyeT Jid Besikasi GeckoHey-
Hasi TPyNIa ¢ HOPpMaJH3aTOPHBIM ycJoBHEM obJalaTh HETPHBHAJNBHOH abeseBoH
nopmasibioil noarpynnoii ([26], Bonpoc 2.80)?
™ 3. MNoauwbe rpynnse. C. H. Uepuukos [27] BBes nousiTHe NoJiHOMH
rpyNNbl C TMOMOILbIO CJAEAYIOLIero ONpeleseHHsi: Ipynna Ha3blBaeTcsl IOJHOH,
ecsIH JJIs1 JIo6Oro HATYpaJsIbHOTO YHCJA 71 J1I000H ee 3/1eMEHT MOXKHO NpPelCTaBHTb
B BHJE NPOH3BENEHHsI n-X CTeleHell HEKOTOpbIX 3JeMeHTOB. [lo3xnee 3TH rpym-
bl TOJYUHJIH HA3BaHHE NOAHbIX 2pynn 6 cmobicae YepHukosa, Ha3BaHHe XKe MOJHbIX
IPYNN CTaJo ynoTpeb/siTbesi OObIYHO IJsi TPYMN CO CBOHCTBOM HEOTpaHHYEH-
HOH H3BJIEKAEMOCTH KOpHEH H3 HX 3JEeMEHTOB.

B 1946—1948 rr. C. H. UepuukoB cosfaer TeopHio MOJHBIX Ipynm, o6.1a-
JAIOIHX UEeHTPaJbHbIM psifioM (moJuble ZA-rpynns) [27, 28]. Hekortopoe npex-
craBJjieline 06 3TOil TEOPHH MOTYT JATh CJAEAYIOLIHEe, YCTAHOBJIEHHbIE HM TEOPEMbI.

Teopewma 5. [Haa ZA-epynn ciaedyrowue mpu C60UCMea pasHOCUNbHbL:

a) epynna He umeem CooCMBeHHbLX NOO2pYnn KOHEHHO20 UHOEKCa;

6) epynna noanas 8 cmeicae YepHrukosa;

B) epynna umeem CEOLUCMBO HEOePAHUYEHHOU U3BACKACMOCIU KOpHel u3 ee
JNEMEHIMNOB.

Teopema 6. Bo ecakod noanod ZA-epynne G cywecmsyem cucmema
nodepynn Ay, Ay, ..oy Ay ..., <<y, 062a0ai0was  CAeOYIOWUML  CBOLCITI-
samu:
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a) xkaxoan ug epynn A, usomoppra au6o adoumueHol 2pynne pautioHn.th-

bLX 4ucen, AubO KEA3UYUKAUYECKOU epynne;
6) nodepynna Bﬁ, 0<< B <<y, nopoxodernas 6cemu nodepyniamtt A
< a < P, asasemes HopmarvHol nodepynnol epynnet G;

B) Bg NAg =1 041 scex B,0<<P < v;

r) B, =0G.

O6parnro, scakas epynna G, obaadarowas cucmemotli no0epynn ¢ smumu coti-
meamu, 6ydem noanot ZA-epynnod.

HuTepecHo cOMOCTaBHTb 3TY TeOpeMy C H3BECTHOH TeopeMoil o MoJIHbIX abe-
eBbIX Tpynnax. AHaJOrHsI B CTPOEHHH MOJIHBIX ZA-rpyNN H NOJHBIX abeJeBbIX
pyII OPH 3TOM CTAHOBHTCS OYEBHJHOH.

Teopema 7. Lenmp noanot ZA-epynne:r A6a5emcs NOAHOU epynnod.
)IeMEHINbL KOHEYHO20 Nopaoka noanoil ZA-epynnet coOepicamcs 8 ee uyeHmpe u
ccmasasiom noanyio nodepynny. B wacmuocmu, nepuodudeckas noanas ZA-epyn-
q abeaesa.

B cBsi3u ¢ TeopeMoil 7 BO3HHKaeT BONPOC O CYLIECTBOBAHHH HeabeJseBbIX
OJIHBbIX NepHoanuecKux rpynn. OH GbLT MOJOXKHTENBHO pelleH B pabore [27].
locTpoeHHBII B HEH NpUMEp JaeT TaKxkKe MOJOXKHTEJIbHBIH OTBET HAa BOINPOC O
VIIeCTBOBAHHH MOJIHOH Tpynnbl (Jae MepHOAHYECKOH) ¢ MOJIHOH NMepHoaHye-
Koil abeJieBoil HOpMaJIbHOK MOATPYINNOil, He colepKalieiicsi B ee ueHtpe. B cay-
ae NMepHOAHYECKOH Tpynnbl HeoOXOAHMOe H JOCTAaTOYHOE YCJOBHE, IPH KOTO-
)OM TaKasi HOpMaJibHasi MOATPYINa COAEPKHUTCS B LIEHTpPe TPYIMIbI, JaeT cJe-
ryiowast Teopema C. H. Uepunkosa [29].

Teopema 8. Ecau A — maxas nornas abesesa HOpMArbHAS nod2pyn-
14 nepuodudeckoll epynnet G, 6ce dremermol KOMopol, umerowjiie nopsaodok pas-
15ull Keaopamy npocrmoeo qucaa, codepacamcs 8 yenmpe epynnot G, mo 8 yenmpe
pynnet G codepacumes u eca nodepynna A. Ecau nopadku o0not u3 epynn A u
i/ A HewemHol, mo 045 8xoxcOenust nodepynnot A 8 yenmp epynnot G docmamouno,
10661 8Ce anemermolr nodepynner A, umerouyue npocmoti nopadoK, codeparcarucs 6
ienmpe epynnot G.

CnencrBHue. B nepuoduweckoii epynne yenmpaausamop xaxcooti abe-
260LL HOPMAAbHOU noOepynnel C YCAOBUEM MUHUMANGHOCIU LMeeNn KOHeUHoLll
IHOEKC.

[TosnHee 310 npenoxenue Oblio 06oOUIeHO B caenyiomed teopeme [30].

Teopema 9. Bcakaa nepuoduyeckas epynna asmomoppuamos seprii-
0BCKOLL epynnbl ABASEINCA KOHEYHbIM pacuillperiiem codepicawjetics 8 Hell noo-
DYNNbL GHYMPEHHILX ABMOMOPPUIMO8 epYnbL.

C nosiBiennem uccaenosanuii C. H. UepHukoBa B pa3paboTKy TEOpHH MOJI-
ibIX rpynn BKalounauch A. M. Maasues, B. M. T'mywkos, M. U. KapranoJsos
1 1p. A. WM. ManbueB cosnas TeopHiO MONOJNHEHHH JIOKAJIbHO HHJbIIOTEHT-
IbIX TpYINN 6e3 KpyueHHsl, ONHHM H3 pe3yJIbTATOB KOTOPOH SIBJISIETCS CJenyIo-
asi TeopeMa, CBHJETeJNbCTBYIOLIasi 00 YHHBEPCAJbHOCTH KJacca IOJHBIX
ZA-rpynmn.

Teopema 10. [Todepynnamu noawvix ZA-epynn 6e3 KpyueHus ucuep-
1616QI0MCSL 8CEB03MOCHbIe ZA-2pynnet 6e3 KpyHeHUs.

4, YcnoBHe MHUHHMAJABHOCTH JAJa4 pPas3JuyHBb X
3HAO0OB NoAT pynn Bcesisu c ormeuasieiics yxe paboroit O. 10. HImun-
ra [14] Bo3HHK BoNpoc, Hesb3sl JH B Teopemax 1, 2 ycsoBHe MHHHMAJNbHOCTH /151
3ceX MOArPYNN 3aMeHHTb GoJsiee caabblM YCJIOBHEM MHHHMAJBHOCTH IJIs OJHHX
ro/IbKO abeJieBbIX MOATPYNN (HEPAaBHOCHJIBHOCTb 3THX YCJIOBHH B oblieM ciy-
yae BhITeKaeT u3 pesyabratoB [1. C. HoukoBa u C. U. Ansna [31]). TTonoxu-
re;IbHBIM OTBETOM Ha 3TOT BOMNpOC SIBUJIHCH cienyiouiue teopemsr C. H. Yep-
nukosa [32, 33].

Teopewma 1l. Ecau aokarvHo koweuHas p-epynna yoosremeopsiem iyc-
A08LLI0 MUHUMAALHOCIIUL 0451 Abenesblx NOOepYnn, mo OHA HepPHIKOBCKAS.

Teopewma 12. Ecau aokarero pazpewwumas epynna yoogremeopsem Yyc-
A08UI0 MUHUMARLHOCTIL 051 Abenesblx nodepynn, Mo OHA 4epPHUKOBCKASL.

CnencrtBHe. bLecKOHeYHAss AOKAAGHO — paspeuiumas u, 8 dacm-
HOCIU, JAOKQAbHO KOHeYHAs p-epynna obaadaem 6GecKoHe4HoU abenesoii nood-
epynnot.

a’
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B cBssu ¢ mpusenennbiMi yTeepxaenusmd C. H. Uepuukosbim [8] Gblin
NocTaBJIeHbl ABa Bompoca: obJanaer JiH Besikasi 6eCKOHEYHasl JIOKaJbHO KOHeu-
Has rpynna 6eckoHeuHo#H aGesieBoH MOATrpynmnod U uMmeer JH abeseBy NOArpynmy
KOHEYHOr0 MHJIeKca JIOKAJbHO KOHeYHasi rpynna ¢ ycJOBHEM MHHHMAJIbHOCTH
ansi noarpynn? IlosoxuTesbHoe pellleHHe [EpPBOro BONpoca MOJYUYHJIH
M. M. KapranoJioB [34], a Takxke Xosa u Kysnarunaka [35]. Bropoii Bonpoc GbL1
nosioxutenbHo pewed B. I1. IllyunkoBbim [36]. Pelwenue 3THX BONPOCOB CTajlo
BO3MOKHBIM JIHLIb TOCJ€e MOJIOKHTeNbHOro pewenusi @eiitom H TomncoHoM npoob-
Jembl DBepHcaiila o paspemiMMOCTH KOHEUHBIX TpYINN HEYETHOro MNOpsSAKa H
CBSI3aHHOH C HeH TJyGoOKoH pa3paGoTKOH TeOpHH KOHEYHBIX MPOCTBIX TpYIII.
Ha st10ii ocHOBe 0Kasanochb BO3MOXHBIM CBECTH pacCMaTpHBaeMble BOIPOCH K
OTMEUEHHBIM 371eCh Pe3yJ/IbTaTaM.

Pesyabpratht C. H. UepnukoBa yGeIHTENbHO NPOAEMOHCTPHPOBAJH IJIOLO-
TBOPHOCTb HJ€H H3yueHHsl I'PYNI MO CBOHCTBAM HX abesieBbIX MOATPYNI H €ro
pa6otbl [32, 33] mosoKH/IM 11aYajso CHCTEMATHUECKHM HCCJAEJOBAHHSIM B 3TOM
HanpaB/eHHH. Baxible pe3y/ibTaThl 31ech Oblid nosayuenbl A. M. MaabueBbim,
B. C. YapununiM, M. U. KapranosnossiM, 10. M. MepsaskosbiM, 0. M. T'opua-
KOBBIM H Jp.; HX 0630p MOXKHO HAHTH, Hanpumep, B Kuure [37].

B kauectBe «IBOHCTBEHHOr'0» YCJOBHSI OTHOCHTE/IbHO YCJIOBHSI MHHHMAaJb-
HocTH JJ/1si abesieBBIX moarpynn B pa6ore [9] mosiBHIOCH yc/lOBHE MHHHMAJb-
HOCTH JJ/Is1 HeabeJseBbIX MOATPYINN U ObLT JAOKa3aH CJeNyIOLHH pe3yJbTarT.

Teopema 13. Ecau Heaberesa epynna ydosremeopsem YCAOBUID MUHLU-
MUNGHOCTIL 0Nl HeabeaesbLx noOepynn U umeern HOPMAAbHYIO CUCIEMY C KoHed-
Homu pakmopamu (8 HACMHOCMUL, AOKQALHO pA3PeULuMA), MO OHQ 4ePHUKOBCKASL.

Anasnornunyio teopemy ycrauoBua B. I1. llynkos [38] mast sokaabHO Ko-
HEUHBIX TPYMNI.

B pa6ore O. 1O. Ilivuara 13] nosiBUIOCh ycIoBHE KOHEUHOCTH YObIBAIOLUIHX
HOpPMAaJIbHBIX LieNelfl MOoZrpynm TrpyMNnbl, HayHHawoHXcs ¢ Hee. OKa3saJjoch,
YyTO B CJyyae JIOKaJbHO P23peLIHMbIX TPYII OHO PAaBHOCHJIBHO YCJIOBHIO MHHH-
MaJIbHOCTH AJIs1 BceX moarpynn (cM. [8]). Bosee cnabbim siB/IsieTCs1 yClIOBHE MH-
HHUMAaJIbHOCTH JJIsI HOPMaJIbHBIX NOArpynn. M3ayueHue rpynm ¢ 3THM yCJIOBHEM,
nauaBueecst M. 1. Ano u C. H. UepHuKOBbIM, MOJYYHJIO MpPOLOJIKEeHHe B pabo-
tax bapa, Xaptau, Makngayranna u agpyrux asropos (cM. [8, 17]). Kaxk nokasaa
B. C. Yapun [39], ycioBHe MHHHMAJIBHOCTH Vst HOPMAaJIbHBIX MOATPYII HE paB-
HOCHJIBHO YCJOBHIO MHHHMAJIbHOCTH JJISl BceX MOArPYyNN yKe B clyudae ABYCTY-
[eHHO Pa3peLIHMBIX I'PYINI H TeM CaMbiM NPHBOAHT K CYLIECTBEHHOMY pacliHpe-
HHIO KJacca YepHHKOBCKHX rpynn. OIHAKO 3TO pacliHpeHHe B cjayvae paspe-
IIMMBIX TPYII He BBIXOAHUT 3a Mpejesbl Kiaacca nepHoixuyeckux rpynn [40].

OTMeTHM TaKKe, YTO MHOTHE aBTOPBI HCC/IENO0BAJNH I'PYIIILI, YIOBJIETBOPSIO-
IOll[He YCJOBHIO MHHHMAJbHOCTH JJIsi APYTHX BHIOB MNOATPYNN: IPHMAapHbIX
(M. U. Kapranosnos, B. II. lllynkoB u 1p.), HEeHHBApPHAHTHBLIX abeseBbIX
(C. H. UepHnukoB), Henonoansiembix abeneBbix (H. C. Uepuukos). Kpome Toro,
paccMaTpHBaJHCh HEKOTOPble BapHaHThl YCJAOBHSI MHHHMAJbHOCTH, TdKHE Kak
ycaoBue st-muHuMajdbHoctH ($1. . IlosoBHuKHE), caaboe ycloBHE MHHHMAJb-
nwoctu (1. U. 3afiues, Bap).

5. CnoliHO KOHeuHbe TPynnbs H HX o6obuieHHs.
OnHuM H3 YCJIOBHH KOHEUHOCTH sIBJIsieTcsl TpeOoBaHHEe KOHEYHOCTH MHOXKECTBa
3JIeMEHTOB I'PYIIbI JMI0OOro 3alaHHOro nopsigka (c/jaoi snemMeHToB rpynnsl). ['pyn-

bl, YIOBJIETBOPSIIOIIHE 3TOMY YCJOBHIO, OblIH JeTaabHo H3yueHbl C. H. Uepuu-
KOBbIM [41—43] 1 nosyun/In Ha3BaHHE CAOLHO-KOHeyHblx epynn. TIpHBeneM HEKO-
TOpble pe3y./bTaThl 3THX paboT.

Teopewma 4. I'pynna G moeda 1 MmMoabko moada CAOUHO-KOHeUHA, Koeda
ee MOXMCHO npedcmagurme 8 8ude npoussedeHust 08Yyx MAaKUX NO3AEMEHIMHO nepe-
cmarosounbLx nodepynn A u B, nepeas u3 Komopbix A6aaemcs noaHol abenesol
CAOUHO-KOHEHHOU epynnoll, a 8mopas — CAOUHO-KOHEHHOU epynnol ¢ KOHEeHHbIMU
CUADBCKUMU P-NOO2PYNRNAMIL NO BCEM NPOCILIM HUCAAM P (TMOHKAS CAOUHO-KOHEYHAS
epynna).

B [41] NpejJiaraercst KOHCTPYKUHS, M03BOJSIOMAs MOCTPOHTL MO MPOH3-
BOJIbHOM MOJIHOM nepHoaHyecKoil abeseBoit rpynne A W MPOH3BOJbHOH rpymme
B mobyio rpynny G, umelolyio pasnoxenne G = AB, rre A, B — nosJiemeHTHO
nepecTaHOBOYHbIE MOATPYNNbl H3 (G, H30MOP(QHBIE COOTBETCTBEHHO rpynnaM A, B.
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Teopewma 15. Kaacc caolino-kKoHeuHoix epynn cosnadaem ¢ KAQCCOM A0-
KQAbHO HOPMANbHLIX 2PYnn, CUA0BCKUE p-Nodepynnbl KOMOpsIX Nno 6Cem npoCHbiM
yucram p depHuxosckue. TOHKUE CAOUHO-KOHEUHble 2PYnnol — MO 8 MOYHOCMU
AOKQAALHO HOPMAAbHbIE 2PYNNbL C KOHEYHbIMIL CUAOBCKUMLI P-NO0SPYNNAMU NO 8CeM
npocmeim p.

Teopema 16. Kaxodas 10KarbHO HOPMAAbHASL 2pPYNna C KOHEUHbIMU
CLAOBCKUMU P-NO02PYNNAMU NO BCeM NPOCMbIM HUCAAM D ABASeMCS NOO2pYnnol
NPAN0SO NPOU3BEOEHUS KOHEUHBLX epynn, 064a0aiouieeo 3Mmum yxe C8oLCmMeoM.

JlokasbHO HOpMaJIbHOH Ha3blBaeTCsl TPyMNNa, KaxKIoe KOHEUHOE MHOMKECTBO
3JIEMEHTOB KOTODOH COIEPXKHTCSl B €e KOHeUHOH HopMaJ/bHOH moxarpynne. B cBs-
34 ¢ mocJsiefHel Teopemoii B [8] Gl mocTaBsieH BOMPOC: KAKHM YCJIOBHAM NOJKHA
yIOBJIETBOPSATh JIOKaJbHO HOPMaJbHAasl TPyNna, 4ToObl €e MOXKHO GbLIO BJIOKHTD
B NpsIMOe NpPOH3BeleHHe KOHEUHBIX Tpynn. DTOT BONPOC NMPHBJIEK BHHMaHHe K
JIOKaJIbHO HOPMAaJIbHbIM TpyINaM, ONpele/HJs MOAXOHA K TIJIyOOKOMY aHaju3y
CBOHCTB NPSAMBIX Pa3JIoKeHHH rpynn. Psn BaXHbIX OTHOCALIMXCA K HEMY pPe3yJib-
ratoB noayued ®. Xosiaom u 0. M. F'opuakoseim (cM. [44]).

EcrectBenHbIM 0COOLIEHHEM CJOHHO-KOHEUYHBIX IPYNN  SBHJMCH IPYIIBI C
KOHEUHBIMH KJacCaMH CONpS2KEHHBbIX 3JieMeHTOB (['C-rpynmnbl). WM nocBsiuienst
MHOTOUHCJ/IEHHbIE paboThl U, B 4acTHOCTH, pabotel Bapa, Heiimana, C. H. Uep-
HuKoBa. B ksacce FC-rpynn comeparcsi CJIOHHO-KOHEUHbIE, JIOKAJbHO HOp-
MaJibHble, a TakxKe abesieBbl rpynnbl. [TloaToMy BO3HHKaeT BONPOC, KaKue elle
rpynnbl cofepxarcs B knacce FC-rpynn? OTBeT Ha Hero Jaer c/eiylolas Teope-
ma [42].

Teopema 17. Ipynna moeda u morvko moeda sersemcs FC-epyn-
not, kKoeda oHa AUGO AOKAALHO HOPMAAbHA, AUOO SBASEMCA UEHMPAAbHOIM  pac-
wuperuem abeaesotl epynnot 6e3 Kpy4eHus ¢ NOMOULbIO NOKANGHO HOPMANbHOL
epynnot.

Teopuss FC-rpynn K HacTosilleMy BpeMEeHH BCECTOPOHHE pasBHTA; OHa
uasoxena B paborax 0. M. F'opuakoBa [44] u Tomkuucona [45].

YcaoBue KOHEYHOCTH MOXKHO HaJsaraTb He Ha BCe CJIOH, a JIMIIb Ha Te W3
HHX, KOTOpbIe YIOBJIETBOPSIIOT HEKOTOPLIM JONOJHHTENbHbIM TpeGoBaHusIM. [Ipu
3TOM NOSIBJASAIOTCA 000OIEHHS CJIOHHO-KOHEUHBIX rpynn. B stom acnekre mpen-
cTaBJsieT HHTepec ciaefywomias teopema [32].

Teopewma 18. Ecau 6 aokaroHo koHeuHol p-epynne KoHewen xoms 6ol
00UH HempuBUAAbHbIL CAOU, MO OHQ 4ePHUKOBCKAA.

6. Orpannuyenusa Aa9 OGeCKOHEUHB X MNOATpYNI.
[Ipy u3yuyeHHH OECKOHEUHBIX TPYNN MOXHO BBIIEJNSITb DPa3JIHUHbIE HX BHIBI,
HaJslarasi orpaHHYeHHs TOJbKO Ha 6ecKoHeuHble NOArpynnel. MHUuaTiBa B 3TOM
HanpasjeHuu npuHantexutr C. H. YepHukoBy. VM OblIH BbIIEJEHBl H H3yUYeHBI
c/aenyomHe Kaaccsl rpynn [9—11, 46]:

1) 6eckoneunble HeabesieBbl TPYNMbI, Bce GeCKOHEUHble MOArPY bl KOTOPBIX
HopMaJibHbl,— /N H-rpynnsl;

2) GecKoHeuHble T'pPYNNbl, B KOTOPbIX KaxJasi coOCTBeHHasi GecKOHeuHasl
NoArpyInna oTJiuuHa OT CBOero HopMmaJsauzaropa,— [ N-rpymnimsi;

3) GeckoHeuHble HealeJieBbl TpYINNbl, HMeWOUIHe GeCKOHeuHble abeJeBbl
NOArpYNNBEl H He HMeollHe HEeHMHBAapPHAaHTHBIX MOATPYNN Takoro poxaa, — /H-
rpyIIb;

4) GeckoHeuHble HeabeJsieBbl TPYIIbI, B KOTOPHIX HOPMaJibHbl Bce GECKOHeu-
Hble HeabeJieBbl NOArpynnel,— [H-rpynmnsi;

5) GeckoHeuHble HeabeJsieBbl TpPYIIbI, BCe COOCTBEHHblE GECKOHEUHbIe IO -
rpynnbl KOTOpHIX abesneBbl,— [M-rpymnmnsl.

B kuaacce /H-rpynn coiep:kaTcsi MU TaK Ha3blBaeMble OGECKOHEUHBIE MeTa-
raMHJIbTOHOBHl TPYINMBl, T. €. TPYNMbl, B KOTOPHIX Bce HeaGeseBbl MOy bl
HOpMaJIbHBl. MeTaraMu/JbTOHOBBI I'pyNnbl BrepBbie u3yuajnuch I'. M. Powmasau-
com u H. ®@. CecekuHnsnim.

[IpuBenem snech HeKOTOphble U3 pe3yJbTaToB, noayueHHsix C. H. UepHuko-
BbiM IPH H3yUeHWH rpynn Buios 1—b5.

Teopewma 19. Knacc INH-epynn, umetouux 6eckorednsie aberesst
nodapynnot, UCHePnoIBaemcs GeCKOHEUHbIMU 2AMUALIMOHOBLIMU 2PYNNAMUL, O MAK-
e HeabenesbiMi He2amuAbMOHOBbIMU 2PYRNAMU, KOMOpble SBASIOMCA PACULLDE~
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HUAMU KBABUYUKAUYECKUX 2PYRN C NOMOUBIO KOHCHHbIX QOeAC8bLY U  KOHCHHbLY
2UMUNBIMOHOBOLY 2pYnn.

B pa6ore [10] takue pacmmpenus netasbHO OMHCAHBI.

Teopewma 20. Henepuoduueckas IN-epynna ydosremsopsem Hopmaru3a-
mopromy ycaosur. Jlokareno koneunas epynna G moeda u moasko moeda A6A-
emes [N-epynnoti, He yoosiemeopaowell HOPMAAUSAMOPHOMY YCAOBUIO, K020a
OHa pasaiazaemcs 8 noaynpamoe npouseederue G = P X S nodepynn P w« S,
Y0082eMBOPSIOUYLLY CACOYIOULUM YCAOBUAM:

a) P — beckoneynas wepHukosckas curoéckas p-nodepynna epynnet G, S -—
KOHEHHAsS HUNbNOMEHMHAR epynna;

6) (axmop-epynna G/R epynnet G no sakcumarbHoll noaxot nodepynne
R u3 P Huabnomenmua,

B) Cs (P) = Cs (R) u ¢rakmop-epynna S/Cs (P) — omauytas om eOuHu-
Ybl YUKAUYECKAS epynna;

r) 6ce omaudrsie om eunuys remermor epynnet S.Cs (P) undyyupyrom 6 R
HenpusoouMble a8MoMopPU3MbL.

B paGore [11] crpoenue sokanbio Komeunodl /N-rpynnbl omucarno Gosee
JerajbHo, ueM B TeopeMe 20, ¢ MOMOLIbIO MOMYUYEHHBIX TaM CBOHCTB FPyNN aBToO-
MOp(HH3MOB MNpSIMBIX MPOHM3BENEHHH KOHEUHOro YHCJAA KBa3HUHKJIHUECKHX
p-TPYII C ONHHM H TEM XKe p.

Teopewma 21. Beakas [H-epynna G paspeuiuma u 18ASMCA KOHEUHbIM
pacuuperuesm beckonedroli abeaesoti epynnot. Ecau epynna G Henepuodudeckas,
mo oHa useem abeaesy HOPMAAbHYIO nodepynny uHdexca 2.

Ha ocnose storo npenmoxenusi B [10] naercst nosinoe onucanue [H-rpynm.

Teopema 22. [Ipu OonosHumesbHOM YCAOBUU NOKQAAbHOU CHYNEHHA-

mocmu [ H-epynnot G cnpasedauset caedyrouue ymeeprcoerus:

a) Henepuodudeckas |H-epynna memaeamunrbmorosa u ee KOMMYMAHm A6as-
emces KoHeHol npusaproll aberegoti epynnod;

6) Hememaeamuromonosa [H-epynna G 4epHUKOBCKAA U ee MAKCUMANbHAL
noanas nodepynna R npumapra, npuses R — Kea3uyuxaiudeckas nodepynna,
codepacaiyasnca 6 yenmpe epynnot G, eCau KOMMYMAHM NOCACOHel KOHedeH;

B) [H-epynna G ¢ 6eckoneuroist kommymarnmorm G’ Hememazamuibmorosa
u 028 Hee R << G' u ¢pakmop-epynna G/ R nurbnomenmna;

r) nepuoduueckas [H-epynna G useem uH8APUAHMHYIO 8 Hel CUAOBCKYIO
p-nodepynny ¢ HUALNOMEHMHbIM OONOAHEHUECM, UMCIOWUM He 6oaee 00HOU Heabe-
28606 cunrokCKol nodepynnet.

JlokaabHo crynenuatoit C. H. UepHnkoB Ha3blBaeT TaKyl rpynny, B KOTO-
poii Jrobast HeTpHUBHAJbHAS KOHEYHONOPOXKIEeHHAsl MOArpynna uMeer coOCTBeH-
HYI0 MOArpynny KOHEeYuHOoro Huaekca. JIoKa/JbHO CTyNeHYaTbIMH SIBJSIIOTCS J1O-
KaJibHO KoHeuHble, 0600leHHO pa3peuinMble rpynnsl (cM. 0. 2), rpynmnel, ob.a-
JalollHe HOPMaJIbHOH CHCTEMOH ¢ KoneunbiMH (paktopamu u ap. B [46] namno

6oJiee noJpob6HOe onucanue JOKaAbHO CTyNeHuyaTblX /H-rpynn u nojayyeH Takwke
psil CBOHCTB MeTaraMHJIbTOHOBBIX FDYIII.

Teopema 23. Jlokareno cmynenwamas [M-epynna wepruxkosckas u
ee MAKCUMAAbHASL NOAHAS NO02PYNNa NPUMAPHA.

7.Tpynnbe ¢ gonoJdHsieMblMH noarpynnmamu. Xoll
YCTAHOBHJI CJEAYIOIHH KPHTepHH pa3peulMMOCTH KOHEUYHOH IpyNINbl: KoHeuHas
rpymnna paspeuiiMa TOrja U TOJbKO TOrJa KOrja ee CHJIOBCKHe p-NOArpynnbl 10-
NoJIHsieMbl B HeH JJisi BceX MPOCTBIX p, AeJsiluX nopsiaok rpynnst [47]. B cBs-
3H C 3THM pe3yJbTaToM XOJJ H3yuaJs KOHeUHble FPYIMIbl, BCe NOArPYNNbl KOTO-
pBIX jponouisiembl [48].

B 1954 r. C. H. Uepuuxos ony6aukoBaJ padoty [12], otnocsiuyocs K rpyn-
naM C CHCTeMaMH JOMoJIHsieMbIX moAarpynmn. B uefi Gblia nocras/iena obuias 3a-
Jaya W3yuyeHusi TpyMM, Bce NOATPYNNbl KOTOPBIX, NpHHALIeXKallHe TOH HIH HHOH
cucreMe noAarpynn, jponogusiembl. [locienylouiye HccaeloBaHHsl MOKasaJ/d, 4To
TaKOH NOJAXOJ K H3YUEHHIO FPYNN MO3BOJSIET BBIAEISATh CaMble pa3HOOOpa3Hblic
KJaccel rpynn, s¢xpeKTHBHO H3yuaTb HX, @ B psile CjayuyaeB IN0JydaTb H MO.I-
Hoe onucande. OCTaHOBUMCS HAa HEKOTOPbIX HCCJAEIOBAHHAX, OTHOCSIIMXCS K
TOH TeMe.

[IpousBouviblible TPyMNNbl, B KOTOPbIX BC€ MOArPYINIMbl JOMNOJHSEMbI, BCECTO-
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ponne usyuensl H. B. Baesoit (Hepuukosoit) [49]. 3a Takumu rpynnamu sakpe-
MUJIOCh Ha3BaHHe BMHOJIHE (DAKTOPH3yeMblX Trpymnil. I'pynnbl ¢ LOMOJHA€MbIMH
aGeneBbiMH noarpynnamu usydaauch C. H. Ueprukoseim [12]. Ou ycraHosua,
YTO MPH JOMNOJHHTENHHOM YCJIOBHH JIOKaJbHOH KOHEYHOCTH OHH BHOJIHE (pAaKTO-
pusyembl. 3aTteM 3TO ycjoBHe Obl1o cusito [50, 511].

Baxublil KJacc adeseBbX TIpynn — abeseBbl I'PyNNbl, CepBaHTHble IMOL-
IPYMIbl KOTOPHIX JOMOJHsIEMbI (H, 3HAUHT, BbIAENSIIOTCS NMPSIMBIMH CJlaraeMbiMH),
6b1a1 Tak:ke u3yued B [12]. TTosiHoe onucakue rpynn 3Toro KJjacca AaeT cjenyio-
as Teopema.

Teopema 24. B adeaesoli epynne A moeda u moavko moeda Kaxncoas
CepeanmMHas nodepynna 6ol02ASL2MEA NPAMbIM CAQRACHOIM, Koe0a A asasemcs nps-
Mot cymmot ceoux nodepynn: A =T 4+ R -- A, -+ A, + ... 4= Ay, e0e
T — nepuodudeckas epynna, 6CAKAS NPUMAPHA KOMNOHEHMQA KOmopou umeem
KoHeunoul nepuod, R — noanas epynna, A, A,, ..., Ay—KOHEYHOE MHOMCECMBO
nonapHo u3omMopprbLx epynn 6e3 Kpyyerus parea 1.

Pa6ora [12] siBunacb onHoil H3 mnepBbIX paboT, B KOTOPHIX H3y4YalOTCS
rPYNONbLl ¢ JOMNOJHSIEMBIMH HOPMAaJbHBIMH MOArpynnamu. B Helt, B uyacTHocTH,
yCTaHOBJIEH KPHTepHH MOJHOH (DaKTOPH3yeMOCTH TPyNN C AONOJHSAEMbIMH HOP-
MaJbHBIMH MOATPYINMAMH.

TeopeMma 25 [pynna c O0nosHAEMbIMU HOPMANbHOIMI NOOEPYNNAMU
moeda u moabko moeda enoaxe hakmopusyema, Koe0a oHa obaadaem 803pacmaio-
wum pa0om HopmaabHoix nodepynn ¢ yuxauveckumu paxmopamu (06001eHHO
ceepxpasperiuma).

Mayuenuio rpynn ¢ JOMOJHsieMbIMH abeseBbIMH HOpPMAaJbHBIMH TMOATPYII-
nam# nocssien psan apyrux pador C. H. Uepuukosa (cMm. [52]). Tak, um 6blio
JaHO KOHCTPYKTHBHOE ONHCaHHe NBYCTYNEeHHO pa3pelluMblX, a TaKxKe 00oOLIeH-
HO CBepXpa3pellUMbIX Tpynn Takoro pona. Ilpu 3Tom ycraHoBJ/eHa cienyiouias
Teopema.

Teopewma 26. [pynner ¢ OonosHaemoimu abeACBbIMU  HOPMANbHbIMU
nodepynnamu, obaadarowue 8o3pacmaiouyusm paoos HOPMAAbHbIX nodepynn ¢
YUKAUHECKUMU (hAKMOpamu, U MOALKO OHU Npeocmasumol 8 8UOP NOAYNPAMOSO
npoussederusn 08Yx maxkux abeaesolx epynn, u3 KOMOpbLX Nepsas pasiazaemcs 8
npamoe  Npousee0eHue UHBAPUAHIMHGIY  OMHOCUIMEAbHO BMOPOL  YUKAUYCCKIUX
epynn npocmeix NOPAOKOB, W UMEE 8 Hell MpPUBUANbHLLL YEeHMpaiudamop.

CpaBHeHHe Teopembl 26 ¢ COOTBETCTBYIOLIEH TEOPEMOil, ONUCHIBAIOLIE! BIOJI-
H2 (hakTopusyemble rpynnsl [49], nokasbiBaer, 4To B HeH paccMaTpHUBaercsl Kjace
IpyNIn, B CTPOEHHH KOTOPbIX COXPAHSIIOTCSI OCHOBHBIZ YepPTbl CTPOEHHSI BIIOJIHE
(akTopusyeMblx rpynn. O [MHpPOTe 3TOro KJacca CBHIETENbCTBYEeT TOT (Dakr,
YTO OH BKJIIOUAeT H HeKOTOpble HelepHoNHUecKHe rpynnel. B panbheiiminx pa6o-
tax C. H. UepHuKkoBa kJacc 06006LIeHHO CBepXpa3peliMMbIX rpynn OblJl 3aMeHeH
fosiee OOLIMM KJaccoM I'pynmn, o6/afaloliX BO3PaCTalOUHMM PSIOM HOpMaJbHbIX
MOArPYyMNI C JOKAaJbHO IHKJIHUECKHMH (haktopamu (cM. [52]).

C. H. UepHukoB BBes B pacCMOTpeHHe I'PYMIbI ¢ MJIOTHOH CHCTEMOH 10MoJ-
HsieMblX abesieBblx noarpynn. Cucrema fono/HsieMbIX aGeseBblX NMOArPYNN rpyi-
nbl G Ha3bIBaeTcsl HJIO0THOH, ecsu JJ1s JIIoObIX ABYX abeseBblX moarpynn A << B
rpynnbel G. U3 KOTOPBIX NepBasi He MaKcHMaJslbHa BO BTOpOH, B ( CYyIIECTBYeT
Jono/HsieMasi NOATpynna, cojepxauiasics crporo Mexany Humu. Cama rpynna
G unasbiBaetcst B 3toM cayuae CA-naomuod. C. H. UepHHKOB Mosy4yus neranb-
Hoe onucanue crpoeHHst KoHeunblx CA-NMJIOTHBIX TPYMM, a TaKiKe JoKasaj cJe-
nytoiyio reopemy (cm. [52]).

Teopewma 27. Beckoneynana aokarvio koneynaa CA-naomuas epynna
8noaHe (hakmopusyema.

Pan pa6or C. H. UepuukoBa [53—56] nocBsilieH XapakTepH3alHH pas-
JIHUHBIX KJIACCOB TPYMIM C MOMOLIbI0O CHCTEMbl NOTOJHAeMbIX noarpynn. KM, B
YacTHOCTH, ToOJyuella XapaKTepH3allHsi KOHEUHBIX CBepXpas3peuluMbIX TPy
¢ adeJsieBbIMH CHJIOBCKHMH MOATPYNNAMH M HEKOTOPbIX BHIOB GeCKOHEeUHBIX 06-
OOIEHHO CBepXpaspellinMblX TPYMNM, a TaK:Ke CBepXPaspelIHMbIX TPYMM C 3Je-
MeHTapHbIVMK ade]eBbIMH CHJIOBCKMUMH noarpynnamu. [IpuBenem 3mech OAHH H3
pe3yJIbTaToB

Teopewma 28. Kowueunoie cepxpaspetuumsie epynnol ¢ abeaesoimu Cuio8-
CKUMUL NOOEPYNNAML W IMOALKO OHIL SABASIOMCS MAKUMU KOHEYHbIMIL 2PYNNAMLL C
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abenesoLmU CUNOBCKUMU NOO2PYNNAMU, 8 KOMOPbLX OONOAHAEMA KAXOAs npumap-
Has yukaueckas nodepynna, Oonoaxsemas xoms Obl 8 00HOU codepxcatyell ee
cuno8ckol nodepynne.

K nacrosimeMy BpemeHH HMeeTcsi psifi. paGOT KaK COBETCKHMX, TaK M 3apy-
GexXHbIX aBTOPOB, MOCBSILIEHHBIX H3YYEHHIO TPYNI C TeMH MJH HHBIMH CHCTe-
MaMH JIONOJHsIEMbIX moAarpynmn. [Ipu 3ToM gmeTtajibHOe omHcaHHE MOJYYEHO IJsi
rpynm, B KOTOPBIX NoNoJiHsieMbl Bce 6eckoHeunble noarpynnsl (C. H. UepHu KoB),
noarpynnbl  mpocthix nopsinkoB (lO. M. TopuakoB), HeHHBapHaHTHbIE
(fO. M. Topuaxos, B. A. lllepues), neunkanueckne (O. H. 3y6), nHenpumapHbie
(3. C. Anekceesa, H. M. Cyuxos), nea6enesn (I1. [1. Bapeimosen), s/ieMenTap-
uete (5. T1. Ceicak), HenpuMapuble mukJandeckue (0. B. MeabHuKOB,
A. M. CrapocTH) u ApyrHue BUABI NOATPYMII.

B 3akJoueHHe OTMETHM, UYTO B HACTOSsIIIEM 0630pe PaCCMOTPEHBI B OCHOBHOM
pa6orel C. H. UepHnkoBa — OIHOro H3 OCHOBAaTeJeH COBETCKOH TEOPHH TpyIII.
Ero Gorarble unesiMi paGoThl MOJYYHJIH WHPOKHH OTKJAHK H AajbHeiilee pasBH-
THE y Hac B cTpaHe H 3a pybexoM. Bosee nonpo6GHo onucanHble B 0630pe Ha-
npasJieHHs HcclenoBanuil ocemenbl B Kuure C. H. Uepnukosa [52].
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