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HpaBI/IJIBHbIe MHOT'OT'PaHHUKHA

B. O. Byraenko

XOopoIIo M3BECTHO, 9TO HA ILNIOCKOCTH CYIIECTBYET 6€CKOHETHO MHOTO TIPa-
BIJIBHBIX MHOTOYTOJIBHUKOB, & IMEHHO, /I JI0OO0T0 M 2> 3 CyIIeCTBYeT POBHO
OJIVH, C TOYHOCTBIO M0 MOA0OMA, MTPABUILHLIN M-yTOALHUK. B TpexmepHOM
OPOCTPAHCTBE UMEETCA BCETO NATH IIPABUIBHBIX MHOT'OI'DAHHUKOB — TaK Ha-
3LIBAEMBIX ILIATOHOBHIX TENI: MPABWILHBIM TETPAdAP, KyO, OKTAdAP, MOMEKa-
>1p u uKocazap. CToMb 3HAYATEILHAS PA3HUINA, MEX Y TLIAHUMETPUAIECKON 1
CTEPEOMETPUIECKON CATYANUAMA KAKETCA HA MEPBHIN B3TVIA[ MAPAJOKCAIEH-
Hoi1.)) BOBHMKAET eCTeCTBEeHHBIN BOIIPOC: a KAaKWe IIPABWILHBIE MHOTOI'DAH-
HUKW CYIIECTBYIOT B €BKIWJOBBIX TPOCTPAHCTBAX GAOJBUIAX Pa3MEpHOCTEn?

Herpyaao mocTpowTh aHAJOr HPABUILHOTO TETPAdAPA B MPOCTPAHCTBE
ar060ou pasMepHocTZ N. OH mpeAcTaBIseT cOO0R BHITYKIYIO 0601I0UKy N + 1
TOYKY C TOMAPHO PABHLIMU PACCTOAHUAME MEXKITY HUMU W HAZBIBAETCA Npa-
suabHbim cumnaexcom. (B parsHenmmem, ecium peds GyfeT UATA O MPABUIL-
HEIX MHOT'OI'DAHHUKAX, CJIOBO (IIPABWILHBIMY TEPE CAOBAMHU (CUMILIEKC) WITU
«TeTpadap» MBI OyeM OmycKaTh.) Takke Jerko 0600IAeTCA Ha CIydall Jio-
607 pazMepHOCTH HOHATHE Ky6a. [l 5TOro HyXKHO PACCMOTPETH MHOXECTBO
TOYEK B N-MEPHOM IPOCTPAHCTBE, KOOPAUHATHL (L1, T2, . . . ,Ln) KOTOPHIX 34~
narorcs HepaseHcTBamu |z;| < 1 (2 = 1,2,...,n). Takoll MHOrOrpaHHUK Ha-
3BIBaeTCA (N-MepHBIM) Kybom. HakoHel, MOXHO TOCTPOUTE N-MEPHBIA AHAIOT
okTadapa. [l 5TOro HyXHO B3ATbH BEIMYKIYIO O00M0YKY IIEHTPOB BCEX I'Pa-
HEN n-MepHOro Ky6a. [looyumBIIUUCA MHOTOTDAHHUK HA3BIBAETCA KOKYOOM.
Y cumMmrekca I'paHAMEI CTApIIEN Pa3sMEPHOCTH ABIAETCA 7 + 1 CHMILIEKC, y
Kyba — 2n ky6oB, a y KoKy6a — 2" CHUMILIEKCOB.

KoucTpyKIus, ¢ mOMONIIb0 KOTOPOU MBI U3 Ky6a IOIyIWIn KOKYO, ABISI-
eTCs CTAHJAPTHON W MOXET OBITH HPUMEHEHA K JIO0MY NPaBUILHOMY MHO-
rorpasHuKy. [lomydaeMbl TakuMm 06pa3oM MHOTOIDAHHUK HA3BIBAETCA 0807-
CMBEeHHbIM K TAHHOMY. MHOTOTDAHHUK, NBOUCTBEHHBIA K HpaBI/IJIbHOMyQ),

UB CTyJeHIeCKOM (POIBKIOPE XOAUT UCTOPHUA O TOM, ITO OJHAXK Al HA DK3aMeHE CTYJeHT
AT CIeAyIOIiee OIpejeleHre ILIOMALN IOBEPXHOCTH CGEpPHI: «IDTO Ipefel MOCIeJOBATEIb-
HOCTH ILIOIIAJEN MOBEPXHOCTEN BIVCAHHBIX B CGhEpy NPABWIBHBIX MHOI'OIDAHHWKOB NIPU
CTPEeMAmEeMCA K OECKOHEIHOCTH KOJIMIeCTBE TPAHEH.»

2),Z[BOI/UICTBeHHLII7I MHOTOIDAHHWK MOXET OBITH ONPEAEIeH AJA JTI060r0 BBRIIYKIOro (a He
TOJIBKO NPABAIGHOI0) MHOIOIDAHHMKA, HO B 00WIEM CIydae i 3TOro moHanoburca Goaee
CIOXHAS KOHCTPYKITAA.
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TaKXKe ABIACTCA TPABWILHBIM, IIPUYEM IPYIIH CAMMETPAN MHOTOTPDAHHUKA, 1
€ro JBOMCTBEHHOr0 COBNAAai0T. Ky6 ABIAETCA MHOIOMDAHHUKOM, ABOMCTBEH-
HBIM K KOKyOy, ¥ 3TO HE CIyJYauHOe coBmajeHue. [[ByKpaTHOE IpUMEHEHUE K
MPABUILHOMY MHOTOTPAHHWKY KOHCTPYKITMU JABOWCTBEHHOTO MHOT'OTPAHHU-
Ka BCEra NPUWBOAUT K MHOTOTPAHHUKY, MOAOOGHOMY ucxomHOMY. CuMILIEKC
JBOMCTBEH caM cebe, TaKXKe CaMOJABOMCTBEHHBIMU ABJIAIOTCA BCE MPABUIbHLIE
MHOTOYTOALHUKHY. [[oMeKasp U MKOCAd AP ABOUCTBEHHEBI APYT APYTY.

Oxa3bIBaeTCs, 9TO B MPOCTPAHCTBAX PA3MEPHOCTH > O HE CYIIECTBYET
IPABUILHBEIX MHOT'OTPAHHUKOB, KPOME CUMILIEKCA, Ky6a U KOKy6a. A B 4eThHI-
PEXMEPHOM NIPOCTPAHCTBE CYyUIECTBYET MIeCTh IPABAILHEIX MHOTOIDAHHUKOB.
Kpowme Tpex Ha3BaHHBIX, DTO Napa JBOUCTBEHHBIX MHOTOI'DAHHUKOB, KOTOPHIE
MOXHO CIUTATH aHAJOTAMY JOAEKAdAPA ¥ UKOCADAPA, (OAUH U3 HUX COLEPKAT
120 rparen—a0aeKasApoB, a Apyroun — 600 rparer—TeTPadAPOB), U CAMO JBOK-
CTBEHHBLIN 24-TPpAHHUK, C TPAHAMA—OKTadApaMu. [[0Ka3aTeasCTBO DTON KIAC-
CUPUKAIINY, IIPUBEJEHHOE B HACTOAIIEH CTATHE, OCHOBAHO HA TEOPUU I'PYII
orpaxenuu [3] n kaaccudukanuu MEOrorpanHukos Kokcrepa [2].

[TpuBenem BHauame HEOOXOAUMBIE onpeneteHns. QnpenereHus BhILYKIOrO
MHOTOT'DAHHWKA, €r0 I'PaHedl X ABYIDAHHBLIX yIVIOB IPUBEJEHEHI B CTaThe [2] B
HacTOAmEM cOOpHEKe. ['panu kopasmepHOCTH 1 MBI OyeM HA3BLIBATL 2UTEp-
2PaHAMU, KOPA3MEDHOCTH 2 — 2uneppebpamu, a KOPa3MEPHOCTH 3 — 2unep-
8EPULUHAMY.

Oupeneneane TpaBUILHOTO MHOTOIPAHHUKA, Oy IeEM CTPOUTE HO MHIYKIIWN.
O0noMEPHBIM TPABUADHBIM MHOZOZPAHHUKOM ABIACTCA OTPE30K (eAMHCTBEH-
HBIM OJHOMEDHBLIM OTDAHWUYEHHBIN BBINYKJIBIA MHOTOrpaHHEK). Ilpm n > 1
BBIMYKJBLIU 7-MEPHBIA MHOTOT'PDAHHUK HA3BIBAETCA NPAEUAbHbIM, €CIA €r0 T'h-
[EePrpaHd ABIAIOTCA PABHBIMU (1 — 1)-MEPHBIMYU NPABUIBHBIMEA MHOTOTDAH-
HUKAMHY, U BCE €r0 ABYTPAHHBIE YIIHI PABHEL

Kuatodesyo poab mpu KiIacCudpUKANUA TMPABAILHBIX MHOTOIPDAHHUKOB
urpaer maydeHume ux rpynn cumMmerpun. Cummempuet MHO202PAHHUKG HA3BI-
BAaeTCS IBMXKEHWE NPOCTPAHCTBA, IEPEeBOIee MHOTOIDAHHUK B ceba. MHo-
XKECTBO BCEX CHMMETPUU MHOTOT'DAHHWKA, P ABIAETCA T'PYIION, HA3LIBAEMOU
2pYnnot CuUMMEMPUYU MHO202PAHHUKE, U 0603HATaeTCa Sym P.

Hpem,qe BCEro 3aMeTuM, 9TO BCE€ CHMMMETPDHUHU IPABAJIBHOI'O MHOT'OI'DAHHMU-
ka P mMeoT o0IIy0 HEMOABMXKHYIO TOUYKY. Eio GyfeT LeHTp MHOTOIDAHHU-
Ka, KOTOPHIX MOXeT OBITH ONIpeJeleH KaK IEHTP MacC MHOXECTBA €ro Bep-
mH. 3HaYuT, rpynna Sym P sasiaserca moarpynmon rpynnst O" aBUXEHUN
(n—1)-meproit cdeprr S~ L. Kpome Toro, rpynmna Sym P aBiseTcsa KOHETHOM,
MOCKOIBKY CUMMETDHA OIpeneaseTcs o6pa3aMu KOHEYHOTO IUCIA TOIEK —
BEPIIVWH MHOT'OI'DAHHUKA.

MoOXHO PaCCMATPUBATE CUMMEMPUL 2PAHU MHO202PAHHUKA, TOCKOID-
Ky I'DaHb CaMa SABIAETCI MHOTOrpAaHHUKOM. CHMMETpHUS IDAHA — DTO [JBU-
XKEHUe, OIPEeNeNeHHOE TOJbKO B MIOCKocTH rpanu. OOHAKO, ero Jerko
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TIPOJOIXUTEL HA BCE IPOCTPAHCTBO, OIPEIEINB HA OPTOTOHAJILHOM IOMOTHE-
HUU K DTOU ILIOCKOCTH TOXJAECTBEHHO. B naibueneM Oy aeM CIuTaTh Jr0y 0
CIMMETPHIO TPAHU ONMPENETEHHON HA BCEM MPOCTPAHCTBE, UMEA B BULY TAKOE
ee mpoJoIkeHue. B 9aCTHOCTH, €Ciu CUMMETPHUA TPDAHY ABIACTCI OTPAKEHU-
€M, TO €€ TPOIOJKEHNE HA BCE TPOCTPAHCTBO TAKXKE SABIACTCI OTPAKECHUEM.
Ero 3epkaiioMm sSBIfeTCSA MMOEPINIOCKOCTD, TPOXOIAIMIAA 9€PE3 3EPKAI0 OTPA-
XKEHUS B INIOCKOCTY T'PAHU U MEPIEHIUKYJIAPHASL €7.

ITPEAJNIOXKEHUE 1. Cummempus epany Npasusbn020 MH0202PAHHUKE A6-
AAEMCA MAKHCE CUMMEMPUET 8CE20 MHO202PAHHUKA.

JOKA3ATEJILCTBO. [J0Ka3aTeabCTBO AOCTATOYHO IPOBECTH TOIBKO IS
runeprpaHey, a 3aTeM BOCIOAL30BATHCA MHAyKImen. Jlrobas cuMmMmerpus ru-
meprpasu F mpaBmabHOro MHOrorpanauka P mepesoauT ee B cebs, a ru-
neppebpa npu F — apyr B gapyra. llockonbky Bce ABYI'paHHBIE YIVIBI IPH
sTux runeppebpax paBHBL, CMeXHEIE C F' runeprpanu Takxke MepexoaaT ApPYyT
B apyra. [Ipogonxas aHaTOrUYHBIE PACCYXKAEHUS, IOJYyIaeM, 9TO TUNEPrPa-
HU, CMEXHBIEe CO CMeXHBIMU ¢ F', TakXke mepexondaT B I'UIeprpaHu, u T. 1.
IloaToMy Bce rumeprpaHm mepexogaT B runeprpanu. U3 sToro cregyer, 9To
MHOTOI'PDAHHUK IIEPEXOIUT B cebd.

[TpuBenem eire 0guH IpUMEpP CAMMETPUH IPABUILHOI'O MHOTOT' DAHHUKA, —
OTPaX€EHUE OTHOCUTEIHHO OUCCEKTOPHOM I'MIEPILIOCKOCTH ABYIDAHHOIO YIVIA
Ip¥ HEKOTOPOM runeppebpe. ITo 0TpaXeHue NEPEBOAUT APYT B APYTra CMEX-
HEIE TI0 >TOMY TUneppebpy TuneprpaHu u ABIAETCA CHUMMETPUENA MHOTOTPaH-
HuKa. Jlonyckas BOILHOCTL peuud, Oy[eM HA3BIBATDL €€ 0MpPadcehuem 0mHoCu-
meabHro 2uneppeobpa.

Pasymeercs, ogHa ¥ Ta Xe CHMMETpHA MOXeT OBITH OJHOBPEMEHHO CHM-
MeTpHeN HECKOJIbKAX PAa3INTIHBIX I'PAHER ¥M/MIN OTPaXeHUEeM OTHOCUTEIHHO
HECKOJBbKWUX PA3JUYHBIX runeppebep.

IIPEAJOXKEHUE 2. ['pynna cummempuu mpasuibH020 MHO202DAHHUKA
deticmeyem na MHONCECTNBE €20 2unepepaneti mpanaumueno. Jpyaumu ciosa-
MU Oas 410007 napel 2unepepanets nPasulbHO20 MHO202DAHHUKG CYUWECTEYEm
CUMMEMPUA, NEPEBOJAWAA 00HY U3 HUT 68 IpY2Yi0.

IOKA3ATEJIBCTBO. JlocTaTOYHO MCIONBE30BATH TOIBKO KOMIIO3UIIUIO OT-
PaXeHUW OTHOCUTEILHO TUmneppedep: OJHUM TAKUM OTPAKEHUEM MBI MOXKEM
mepeBecTH M00YI0 THIEPTPAaHb B CMEXHYIO, 3 MHOTOKPATHBIM — B JIHIO6GYIO.

PaccMmoTpuMm eme OguH THD CHMMETPHM NPABUIBHOI'O MHOIOTDAHHUKA.
[ns sTOr0 BHIOEPEM HEKOTODPYIO €ro rumepBepiinHy. B Hel cxogaTcs He-
CKONIBKO THIEPrPAHEN, KaXJasd M3 KOTOPHIX CMEXHA POBHO C JBYMs ADPyI'HU-
Mu 1o rumeppebpam. Kaxpgoe rumeppebpo, B CBOIO OdYepenb, IIPUHALICKAT
POBHO AByM runeprpaaMm. U3 sToro caegyer, 9T0 KoamdecTBa runeppebep u
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TUNeprpaHen, COAEPRKAIMX BHIOPAHHY IO TUIEPBEPIINHY, PABHEI MEX Iy COGOM.
O6o3ra4uM 510 9ucao depes m. Torga moBOpOT HA yroa 27 /M OTHOCUTENb-
HO (n — 2)-MepHOM ILIOCKOCTH (€€ eCTECTBEHHO HA3BATh 2UNEPOCHIO N0BOPO-
ma), TPOXOISAMEN Yepe3 BHIOPAHHYI0 IUIEDPBEPUINHY U IEHTDP MHOTOI'DAHHU-
Ka, MEPEBOAUT APYT B APYTra MO IUKIY CXOAAIMECS B DTOU I'MIEPBEPIINHE
TUNEPrPAHU, & TAKXKE CXOAANINECS B HeU runeppebpa, U ABIIETCS CUMMETPU-
el MHOTOTPaHHUKA. ByIeM Ha3bIBAThH TAKYI0 CUMMETPUIO 1L080POMOM 80KPY2
2UNEPBEPUUNDL.

[IpuBegeHHOE BHIIE MHOIOMEPHOE PACCYXJEHUE TOJHOCTHIO AHAJIOTHIHO
TpexmepHOMy ciay4aio. [luas 060CHOBaHW IPABOMOYHOCTH DTOrO PACCYXKie-
HEA B JI000M PAa3sMEPHOCTM BHIOEPEM HEKOTOPYI BHYTPEHHIO TOYKY I'H-
[ePBEPIINHLL (HAIOMUHAEM, YTO FUIEPBEPIINHON HA3EIBAETCA (1 — 3)-MepHas
IPaHb), XU PACCMOTPUM CEYEHME MHOTOTDAHHWKA TPEXMEDHOM ILIOCKOCTBHIO,
OPTOTrOHAJBHOW DTOU I'MIIEPBEPIINHE W TPOXOAMIEN Yepe3 BHIOPAHHYIO TOY-
Ky. Torga, 3aMeHUB KaxXIBIM OOBEKT €0 TPEXMEPHBIM CEUYE€HNEM, MBI CMOXEM
COXPAHUTH BCE PACCYXKIEHUA, OTOPOCHUB BCIOAY TIPUCTABKY (TUIED).

IIPEATIOXKEHUE 3. ['pynna cumMmMempuu n-meproz0 NpasulbHo20 MHO20-
2PANHUKA NOPONCIAETNCA TV OMPAHCEHUAMUY.

[TOKA3ATEJIBLCTBO. [[oka3aTeascTBO OyneM TPOBOAATL WHIYKIMEH O
Pa3MEPHOCTH MHOTOTPAHHUKA. /I OTpe3Ka yTBEpXIeHUE OYEBUIHO — €TI0
TPyHINa CHMMETPHH HOPOXKAACTCA OLHUM OTPAKECHUEM.

PaccmoTpum npaBmibHBEIN MEHOTOrpaHHUK P pasMepHOCTH GOJIbIIe eInHY-
bl u ero runeppebpo L, SBIAOIEecs NepecevYeHneM IBYX CMEXHBIX I'UIep-
rpaneir F' u F'. Ham gocTaToduHo f0oKa3aTh, 9To rpynma Sym P mopoxaaeTcs
moarpynmnon Sym F' u oTpaxeHueM § OTHOCUTEILHO runeppebpa L. [las sTo-
T0 0603HAYUM TMOPOXK JEHHYIO Tpynmon Sym F' u oTpaxeHnueM s Tpynimy depes
I', m 6ymem mOKa3BIBATH, ITO JAI00AS CHMMETDPUS MHOTOIPDAHHWKA P npwHaI-
pexuT .

Jlro6oe runeppebpo L' MHOrOrpaHHWKA, NpUHAJIEXalee runeprpasu F
(A1 HEe OHO ABIAETCA TUIEPTPAHBIO), MOXET OBITH MOLYYeHO U3 L HEKOTO-
pBIM gBHXKeHUEM ¢ € Sym F' (B cuily TPaH3UTUBHOCTY AEUCTBUS DTOU IPYIIILL
Ha MHOXeCTBe runeprpasen mMuororpasauka F). Torga orpaxenue oTHOCH-
TersHO L' IipefcTaBaseTca B BUe gosog T (TaKag KOMIIO3UITAS HA3hIBACTCA
CoOnpANcenuem IBUKEHUA S ABUKEHUEM (). [JeNCTBUTENILHO, €CIU MBI CHAIALA
IIPOM3BOJUM [BUXEHWE ¢ ', 3aTeM — OTPaxKeHHe OTHOCHTEILHO pebpa L, u
HAKOHEI] — JABUXEHUE ¢, TO Pe3yIbTAT OyJeT TOT Xe, 9TO U IPHU OJHOM OTPa-
XEHUM OTHOCUTEILHO runeppebpa L' (puc. 1). 9To cregyer u3 Toro, 9T0 napa
TOYEK, CAMMETPUAYHBIX OTHOCUTENLHO L, IepexofaT NpH JBUXKEHUU § B APy
TOYEK, CAMMETPHIHEIX oTHOCHTEnsHO L' = g(L). 3HauuT, OTpaxeHus OTHO-
CUTEIHHO BCEX runeppebep MHOTOIDAHHUKA, IPUHA,IIEKAIMNX runeprpaan F,
npuHAIex)aT rpymnme [
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Puc. 1. Puc. 2.

AHAIOTHIHO, PACCMOTPHM CONMPAXEHNE ¢’ = S0 g 0 § CAMMETPHHA § OTpa-
XKeHrmeM $ (37eCh MOCAEIHUN COMHOXHUTEIb MOXHO HE 00PAIIATh, IOCKOIBKY
s ! = 5) (puc. 2). Bribupas B KadecTBe g BCEBO3MOXHBIE CUMMETDUU TH-
neprpanu F', MBI HOIy9MM B Ka9eCTBE ¢ BCEBO3MOXHBIE CUMMETDHUU THUIED-
rpaau F', mOCKOTbKY g MOXHO BEIPa3uTh 4Yepes ¢’ mogo6HOU xe dhopMyIon
g = sog'os. [loaTomy Bce cumMmeTpun runeprpaau F' Taxxe npuragiexart [ .

MoxHO TOBTOPUTH 3TH paccyxaeHus, 3amenus F ma F', zaTem ma mio-
Oy rpasb, cMexHyo ¢ F') u 1. 1. B pesyaprare okasmBaeTcs, 9TO rpymnme
I" mpuHagIE€XaT BCE CUMMETDHUH BCEX TMIEPIDAHEN MHOTOIPDAHHUKA U BCE OT-
PaXeHus OTHOCUTEILHO runeppebep.

PaccmoTpum Teneps mpomsBoabHOE ABUXEeHWE ¢ € Sym P m HEKOTOPYIO
runeprpais F' muHOororpamnuka P. MuI yxe 3HaeM, 9TO CyIIECTBYeT KOMIIO-
BUIWS OTPAXEHUN OTHOCHATEILHO runeppebep MHOrOrpaHHuKa P, mepesoas-
masa F B g(F). O6o3nauum ee depes w. Kaxgoe oTpaxeHne 0OTHOCATEILHO
runeppe6pa npuHaaiexuT I, 3pasmr, w € I'. Komnosumusa b = w ! o g me-
peBoauT runeprpans F' B cebs, mosromy h € Sym F C I'. CaegoBarensHo,
g=woh e€T. A sro u o3nagaer, aro Sym P =T.

U3 poxasaTerbCTBa BHITEKAET CAEAYIOIINY WHIYKTABHBIN CIIOCO6 MOCTPO-
€HUA TOCIEJOBATEIHLHOCTH S1, S2, - - . , Sy IOPOXKAAOUMX rpynny Sym P oTpa-
xenun. Ha meprom mary Beibupaem mekoTopoe pebpo Fy mHOrorpanuuka P,
comepxainee BepimuHy Fj. B xadecTse s1 6epeMm cummMmeTpuio pebpa Fi, mepe-
BoAAmy0 Bepmuay Fy B apyryio ero Bepumny. Ha k-m mary (2 < k < n) Mst
BeIOMpPaeM k-MepHYIO rpaHb Fj, COMepXalyio yxe BEIOPAHHYIO rpaHsb Fj_1, n
B Ka9eCTBe Si 6€peM CuMMeTpuIo rpanu Fj,, ABIAIONIYIOCS OTPAXEHUEM OTHO-
cuTensHO rumeppebpa Fi o. Ilepsrie k oTpaxenun sq, S9, ..., Sk ABIAIOTCA,
0YeBUIHO, OOpasyomuMu rpynnsl Sym Fy, cummerpuu rpasu F.
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Takum 06pazom, cucTeMa 06pasyIoux rpyunsl Sym P cBsa3aHa ¢ HAOOpOM
MONAPHO BJIOXKEHHBIX APYr B apyra rpameu Fy, Fy, ..., F,, rge dim Fy, = k
(0<Sk<n)uFy_1 C Fyupuk > 1. Takou Ha6Op rpaHeR HABBIBAECTCA Haa20M
MHo2oepannurae. IloraTue ¢paara MoxeT OBITH BBEAEHO IS TI0O0OT0 BHILYKIO-
ro, a He TOJILKO IPABUILHOIO, MHOTOIDAHHUKA U UI'DaeT BaXHYIO POIb IpHU
M3yYEHUU’ ero rpynnsl cummveTpun. s ao6on napsl Gpaaros CymecTByeT He
60Jee OHOTO IBUXKEHUS, TIEPEBOJAIIETO OAUH B APYTOu. [ PYIIBI CAMMETPUT
MPABUIBLHBEIX MHOTOTPAHHUKOB ABIAIOTCA B HEKOTOPOM CMBEICHE CaMBIMU 6O-
raTeIMM: CAMMETPHEH MOXHO IepeBecTH awobou duar B awobou. Ilocrennee
CBOUCTBO MOXET OBIThH B3ATO B KA9E€CTBE OMPEACICHUSI MPABAILHOI'O MHOTO-
TPaHHUKA.

C xaxabpiM (praroM CBA3aH MHOTOTPAHHBIM KOHYC C BEPIIMHOU B IEHTPE
MHOT'OT'DAHHUKA, ¥ HAIPABJICHHLIMY B IIEHTPHI BCEX IPUHALICKAIIAX €My I'Pa-
Hew pebpamu (puc. 3). OH Ha3BBAETCA GYHIAMEHMAALHBIM KOHYCOM TIPABAIL-
HOT'O MHOT'OTPAHHUKA. | MIEPILIOCKOCTH OTPAXKEHUN S1, S2, - - ., Sp ABIAIOTCA
runeprpasamMu GyHJaMeHTATLHOI'O KOHYCA.

[IPEAJIOXKEHUE 4. Pyndamermatoubili KOHYC NPABUALHO20 MHO202PAH-
HUKG Asasemca muozoepannursom Koxemepa; ezo crema Koxcmepa aunetina
u ceasna. (Onpedesenus cm. 8 [2].)

[OKA3ATENBCTBO. [lokaxewm, 9ro ecan || — k| > 1, To rumepruiockocTn
OTPAXEHUN Sj W S MEPHEHANKYIAPHEL. Be3 orpaHwvYeHus OOIIHOCTH MOXKHO
cuanTaTh, 9T0 k < [. Paccmorpum Takoe 4, 9ro k < ¢ < [. Torga rumepiioc-
KOCTH OTPAXEHUA Si MEPHEHAUKYJIAPHA Fj;_1, 8 TUNEePILIOCKOCTH OTPAXKEHUS
sy copepxut F;_1. 3HAYAT, 5TY IIOCKOCTHU IEPIEHIUKYIADHEI.
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Teneps HaygeM yrol MeXIYy THIEPILIOCKOCTAME OTPAXEHUH Sg_1 H Sk.
Komnosumus gByx 106BIX OTPaXeHul — >TO TOBOPOT BOKPYT (k —2)-mepHOR
IIOCKOCTH, ABIAIOMIENCA MEPECEICHNEM T'UIEPILIOCKOCTEN DTUX OTPAKEHUN.
Yron moBOpOTa PaBEH YIBOEHHOMY YINIY MEXAY DTHMH TMIEPILIOCKOCTIMU.
Mgsr 3HAEM, 9TO KOMIIO3UIMS OTPAXKEHAN Sg_1 U Sk ABIAETCSI MOBOPOTOM BO-
kpyr runepsepumHsl Fj_3 rparu Fj Ha yroa 2mw/m, rae m — KOIXYeCTBO
CXO/SILINXCA B DTOM TMIIEPBEPIINHE TUHIEprpaHen (wiu runeppebep). SHAYNT,
YTOI MEXy TUHIEPIUIOCKOCTAMY OTPAXKEHUN Sg_1 U Si PaBEH m/m. 3aMeTuM,
9TO M 2 3, IO3TOMY 3TH THMIEPILIOCKOCTY HE NEPIEHUKYIAPHEL

Urak, yron mexay moObIME AByMsA CUIeprpaniMu GyHIAMEHTAILHOTO
KOHYCa, SIBIAETCS IEJIOU YACTHIO 7, MOITOMY OH ABIAETCA MHOTOIDAHHUKOM
Koxkcrepa. I'panu ¢ HecoceTHUME HOMEpPAMU TEePIEH IUKYIADHEL, TIODTOMY €T0
cxema Koxkcrepa auuenna. ['panu ¢ cocefauMy HOMEpaMu He TNEPIEH JUKYIAD-
HBI, IOTOMY OHA CBA3HA.

DyHIAMEHTATLHBIN KOHYC BBICEKAeT Ha (n — 1)-MepHOU cdepe CUMILIEKC
Koxkcrepa. Hanpumep, aas gomekasipa ¥ MKOCADAPA, MOLYIAETCA TPEYTOdb-
HuK ¢ yraamua (7/2,7/3,7/5). 3amomenne cdepbl TAKUMA TPEYTOIbHUKAME
npuseneHo Ha puc. 9 craTeu [3].

Ka)K,I[OMy Hpa,BI/IJII)HOMy MHOFOFpa.HHI/IKy MBI TIOCTABUAJINA B COOTBETCTBUE
cxemy Koxkcrepa ero ¢yHIaMEeHTAILHOTO KOHYCA. s mpocTOTHI OyaeM Ha-
3LIBATH ee cremoti Koxemepa npasuabno2o muozozpanuuka. IIoCKOIBKY Tpa-
HE (PYHJAMEHTATLHOTO KOHYCa €CT€CTBEHHBIM 00Pa30M MEPEHyMEPOBAHEI, 3T
Xe HyMepalus COXPAaHAETCA W A BeplimH cxeMbl KokcTepa.

OTpaxeHus $] M S, COOTBETCTBYIOT MABYM BUCAYAM BEDIIAHAM CXEMBI.
[TosTomy npum 33 1aHUM NPABAILHOIO MHOTOI'PDAHHUKA cxemon Kokcrepa cyrie-
CTBEHHYIO POJIb UT'PAET €€ OPHEHTAIMA — 4 UMEHHO, KAKAA BUCAIAA BEPIIMHA
COOTBETCTBYET IEPBOMY OTPAXKEHHUIO (S1), & KaKasg — mociegueMy (s, ). Caas-
HYIO0 JuHENHYIO cxeMmy KokcTepa Mbl Oy 1eM HA3BIBATE 0PUEHMUPOEAHHOT, €CIu
yKa3aHO, KaKad W3 IBYX €€ BUCAIMX BEPIIVH ABIACTCA HAMAIOM, a KAKad —
KOHIIOM.

CdopmyaupyeM aBa CBOMCTBA cXeMbl KOKCTepa IpaBUILHOTO MHOT'OTPaH-
HHUKA, KOTOpEIE (PAKTHIeCKH yXe ObLIA NOKA3aHLI PaHee.

> OTmerka Ha pebpe, coegmusaomeM (k — 1)-10 U k-10 BEDIIMHBI CXEMBI
Koxkcrepa, (mrm, 9T0 TO Xe camMoe, yBeIUIeHHAA Ha, ABa KPATHOCTH DTO-
ro pebpa) pasHa koamdecTBy (k — 1)-meprbix (mwiz (k — 2)-MepHBIX)
rpaHell MHOTOTPAHHUKA, COAEPXAIIAXCA B HEKOTOPOU (PUKCUPOBAHHOU
k-MepHOM T'paHU WM COAEPKALMX HEKOTOpPYIo (ukcupoBauuyo (k — 3)-
MEPHYIO TDAHb.

> Tloacxema, comepxkamas TepBbie k BEPIIMH CXEMBI, ABIAETCA CXEMOU
Kokcrepa k-mepHOM rpaHm.
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TIPEAJIOXKEHUE 5. Kaxcdas opuenmuposannas C8A3NAA AUNCTHAA AMU-
nmuueckas crema Koxcmepa coomsememeyem posHuo 00HOMY NPABUALHOM]Y
MHO202PAHHUKY.

[JOKA3ATEILCTBO. CymecrBoBanue. PaccMOTpUM MHOXECTBO OTpaXe-
HUHT S1, 89, - .., Sp, COOTBETCTBYIOMAX 3adaHHON cxeMe KokcTepa, Topoxaa-
eMyio uMu rpynmny [, CUMIUIUITUATEHBIA KOHYC, TPAHAMYA KOTOPOT'O SABISIOTCA
TUNEPILIOCKOCTY PACCMATPUBAEMOTO MHOXECTBA, MTOPOXK AAIOIIAX OTPAXKEHUMN,
a Takxke pebpo 7 DTOr0 KOHYCA, SABIAIOIIEECS MepecedeHneM BCEX ero T'UIep-
rpanen, kpome nocaeguen (puc. 3). Ilycrs II — rumepmiockocTs, opTOro-
HAJbHAS paccMaTpuBaeMomy pebpy, a [I~ — momynmpocTpascTBO ¢ rpaHuUnEen
I1, comepxamiee BepumHy KOHyca. 1orjga mepecedeHme CEMENCTBA IMOIYIPO-
CTPAHCTB, TOJyJaeMbIX w3 11~ nBmkeHuAMu w3 rpymnnsl [, ABIAETCA NCKOMBIM
MPABUILHEIM MHOTOTpAHHUKOM. [lokaxkeMm »To. ['mmepmiockocTs I1 ogHOM M3
€ro TUNeprpaHel MOXHO MEPEBECTH ABMXKEeHUeM u3 rpynmsl ' B 100y apy-
ryio mo mocTtpoenuio. [Ipu 3ToM caMm runmeprpaHu TakKXke MEePEXOAAT APYT
B Apyra. 3HAYUT, BCe TMUOEPIPAHUA MHOTOIDAHHUKA paBHBL. OHEM ABIAIOTCA
NPABUILHEIMA MHOTOTDAHHWKAMU (TyT, CTPOTO T'OBOPs, HYXHO NPUMEHHUTH
mHAyKImo). ['pynmna, mopoXgeHHas S1, 82, - . ., Sp_1, ABIAETCA TPYIIION CAM-
MEeTPHH 5>TOU TUNEPTPAHH, TOITOMY IEUCTBYET TPAH3UTUBHO HA, IPUHA, KA~
mux en runeppebpax. JHAYAT, BCE ABYTPAHHBIE YIVIBI IPU DTUX runeppebpax
pasubl. Cre0BaTEIBLHO, TOCTPOEHHBIM MHOTOIDAHHUK — MPABUILHBIN.

EauacreenrocTs. [lokaxeMm, 9TO JI000M TPABAILHLIM MHOTOTPAHHUK C
33JaHHBIM (HYHIAMEHTAILHEIM KOHYCOM MOXET OBITH IIOCTPOEH IPUBEICH-
HBIM BHIIE (IPU JOKA3aTEIbCTBE CYIIECTBOBAHUA) CIOCOG0M. [[eMCTBUTENLHO,
TUMNEPILIOCKOCTh OJHOU W3 €r0 TUOeprpaHed AOMXKHA ObLITH OPTOrOHAILHOU
peépy 7, a OCTaIbHBIE MOAYYAIOTCA W3 Hee NBUXKeHuaMu w3 rpynns: ['. Erua-
CTBEHHAA MMEIOIIAACA IPX TaKOM IIOCTPOEHUH CBOOOLa COCTOUT B BEIOODE I'i-
nepmockocTa 11 m3 cemencTBa mapamIenbHBIX runepiiockocrer. OQ4eBuHO,
9TO BCE MOIYy4YaeMble TAKAM 0Opa30M MHOTOI'DAHHUWKY ITOTOOHHI.

[Ipm m3MeHEHUU OPMEHTAIMN CXEMBI COOTBETCTBYIOUAN €M NPABUILHBINA
MHOT'OT'DAHHUK NIEPEXOAUT B IBOUCTBEHHEIN. TakuM 06pasoM, HECHMMETPUY-
HBbIE CBS3HBIE JUHEWHBIE cXeMbl KOKcTepa COOTBETCTBYIOT MapaM JABOMNCTBEH-
HBIX MHOT'OI'DAHHUKOB, 3 CUMMETPUIHBIE — CAMO/JBONCTBEHHBIM MHOT'OTDAH-
HUKAM.

Bce casubie smmunTudeckme cxembr Kokcrepa nepedncieHs: B TabI. 2 CTa-
Tu [2]. Bocnoas3oBaBmuck 5Tou KiaaccuduKanmen, HeTPYJHO BHIIUCATE BCE
OPUEHTUPOBAHHBIE CBA3HBIE TXHEUHEIE DILTAITHIecKUe cxeMbl KokcTepa u s
KaX JOU U3 HUX YKa3aTh COOTBETCTBYIOIIUY TPABIILHBIN MHOTOTPAHHUK. JTO
cnenano B Tabn. 1. Hymepamnusa BepmmH Bcerjga waeT CI€BA HANPABO. JeThHI-
pPEeXMepHEIe AHAJIOT'Y TPEXMEPHBIX IPABUILHLIX MHOIOI'DAHHUKOB MBI HA3BAIK
TeMU Xe MeHaMu, JOOABUB IIPUCTABKY (THIIED).
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n Cxema MHuororpasnauk

1o OTpPE30K

2 | o™o TN-yTOJBHUAK

3| o—o—0 TeTpasAp (cuMILiekc)
o—0—0 Ky6
o—c=o0 okTasAp (kokyoO)
o=0—o0 IOJEKadAD
o—c=o IKOCAD AP

4 | o—o—o0—o0 runepTeTpasap (CuMILIeKC)
o—=0—0—0 runepky6 (xy0)
o—o—o=o0 TEOEPOKTAdAP (KOKy6)
=000 runeppoaekasap (120-rpannuk)
o—o—c=0 runepukocadap (600-rpanHuK)
0—0—0—0 24-rpaHHUK

> 5| 0—0—0—0---- -0 | CHUMILIEKC

oc—0—0—o0---- 0 | Ky6
0—0—o0---- -0=0 | KOKY0

Tabur. 1.

Bomee moapobHO 0 CTpOEHNU MPABWIBHBIX MHOT'OIDAHHUKOB HAMWUCAHO B
kaurax [1,4]. Tam xXe UMEIOTCS ABYyMepHBIE H300DaKeHNUsA HEKOTOPHIX YeTHI-
PeXMepHEIX IIPAaBUILHBIX MHOI'OI'DAHHUKOB.

3AIAYA. JlokaxuTe, 9TO 3aMOILIEHUA 7-MEPHOT'O €BKJIMWI0BA TPOCTPAH-
CTBA NIPABUIBHBIMA MHOI'OI'DAHHUKAMH KJIACCU(PUIUPYIOTCA OPUCHTHPOBAH-
HBIMY CBS3HBIMY IUHENHBIME apabonandeckumu cxeMamu Kokcrepa. Hangure
BCE TaKMe 3aMOIIEHUs C IOMOWIBI0 Tabl. 3 craTeu [2].
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