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OTIABIEHMUE

[IPEIACHAOBHAE +ovvvveneneesss P P Y SR . SO

[IEPBAA TJIABA. IMPOCTHE, IIOJYITPOCTHE , KBASMIIPOCTHE 1 BAKBA-
SUITPOCTHE AJTEBPH M TPYIOIH JA ....cvw. ioe 8

§ I.[pocTHE ¥ NOJYHPOCTHE AATEODH sseesesccascoss waiacmgiys | 2

I.I.I.Amre6pu (8).1.I1.2.00pmveps anreSpu (I16).1.I1.3.0poc-
rEe ¥ moJympocTHe anredpd (25).1,1.4.Kom@doprnoBH anred-

oE (28).1.1.5.Ctpoenne wmPopmoBHX anrelp uHumexca 0 @
pcgoBHHe mMHBOJNDIME B Hux (30).I1.I.6.Crpoenme wmddopmo-
36X asureCp HHIEKCA { u ocHoBENe wHBOJWIME B Hix (33).
[.[.7.ABTOMOPOU3MH ¥ AHTHABTOMOPIM3MH HPOCTHX aCCOMMATHB-
K anresp (38).

§ 2.KBASUIDOCTHE SJTEODH +evoeses iR eeheund e s veee oo G

1,2.I1.KeasunpocTe anredpu (44).1.2.2.Kiaccndnrams
IBA3UOPOCTHX 2CCOIMATUBHHEX anredp (47).1.2.3.Ksasuwmd-
gopnoBH anredpa (5I).1.2.4.CTpoenne KBa3MRIIGHOPHOBHX
gnredp //(nmn OCHOBHEHe mHBoJIMM B Hmx (5I).I1.2.5.CTpoe-

Hi¢ KBa3UKIMPPOPLNOBHX aaredp 9 Z%:m X OCHOBHHE MHBOJIOIINA

e max (55).1.2.6.Crpoenne kBasurIu@HOPHIOBHX AATrelp k,é’A/”""
U (CHOBHHe HmHBOJOIMM B Hux (62).1.2.7.ABTOMODJu3MH M aH-
TMEBTOMODIU3ME KBASUIPOCTHX accommafumBHEX aaredp (65).

§ C.DUKBA3UIIDOCTHE QCCOLMATHBHHE AJTEODH eeeeecess —

LII. & -ksasmmpocrse anredps (73).1.3.2.Kraccmfuxa—
s CEKBa3MIPOCTHX aCCOIMATHBHEX aaredp (77).1.3.3.bu-
mwasnrmdopnosy anrreop (8I).1.3.4.CTpoeHne OuKBA3U-
RIPIOpIOBEX anredp /K, '"™* u OCHOBHHE WHBOOIME B
HIX (82).1.3.5.CTpoeHne GuKBa3UKMPHOPIOBHX anredp



II

vopiusMHE ¥ QHTHABTOMODIU3MH CUKBA3MIPOCTHX ajredp (89).

I.4.1.Tpymou Jn (94).1.4.2 .KoMIakTHHe ¥ NMPOCTHE I'DYHIH
In (94).1.4.3.HexommaxTHNe mpocTHe Ipymmd Jm (95).
1.4.4.KBazumpocTHe M CUKBA3UOpPOCTHe Ipynm Ju (97).
BTOPAA TUIABA.ITPOCTPAHCTBA HAIl AJTEEPAMY C ITPOCTEMM M
[NOJYIIPOCTEMY OYHIAMEHTAJNGHEMY T'PYIIIAMY, ..
§ I,[IDOSKTVBHHE ITDOCTDAHCTBA eesesecascescsccnsss b e
2,1.1.[JpoeKTHBHEE IPOCTpPaHCTBA Hajn ainrebpamu (99).
2,1.2.[I[pOEKTMBHHE NPOCTPAHCTBA HAN MPOCTHME M IOJYIIPOC-

Mz anredpavm (I01).2.1.3.[I[poGKTHBHHE NMPOCTPAHCTBA HAJ
wmdopnoBuMu asaredpavu MHmekca O (I03).2.1,4.JpoekTus-
EHe mpocTpaHCcTBa HAX HINOPOPHOBHME anreOpaMd HHEEK -

ca { (104).

94

99
99

§ 2.JeeBRIMIOBH ITPOCTPAHCTBA ssecececscccscssssscscsses 106

2.2.1.0umnraveckue ¥ IuneploJmYecKue OPOCTPaHCTBA HaT
Hap agredpav: (106).2.2,2.30UIMNTAYeCKAe M TUIepOOoJmHYeCc—
KI€ IPOCTpaHCTBA HAN NPOCTHMHE ¥ IOJYUPOCTHME &JrelpaMa
(I08). 2.2.3.CrvmrexTrYeCcKye NPOCTPAHCTBA Ham anredpa-

Mz (208). 2.2.4.CHMIISKTHYE CKAe OpocTpaHCTBa HaH IPOCTH-

MI E nosynpocThvu anredpavm (I09).2.2.5.JUmHMnITHde CKUe

npocrpaHeTBa Han wmddopmoBmvu anredpamm mpmexca 0 (II0).

2.2,6,00pasy cuMMETPHN IJUIMITHYECKHUX ITPOCTPAHCTB HAX
rmpjopnoBmvy anredpavu mAmexca 0 (II2).2,2.7.Merpuuec—
KIe IHBADWAHTH [° -Dap B/MITHYECKAX HPOCTDAHCTB HAN
kdjopnosunu axredpamm mezexca 0 (II8).2.2,.8.Merpuvec-



m

Kie MHBApHAHTH HOPMAJBHHX (7 -LeNeid 2JMITHYEeCKAX IPOCT-
pakcTB Hapn wmddopnoBuvm anredpamm mumerca 0 (I20).
2.2,9. JUINITEYECKIE MpOCTpaHcTBa Hal rmddopmoBumm anrel-
pavm UHIEKCA 8 (I23). 2.2,.10.Panre s/umMOTHYeCKAX IIPOCT-
patcTB Han wmddopmosunm anredpamu (I25).2,2,11.I'mnepdo-
JHYECKHE NpocTpaHcTBa Han wmbdopmoBumu asredpamm (I30).
2,2,12 .CrMILIEKTHYE CKe IIPOCTPaHCTBa HAN RIndoproBHEME
anreGpamz (I3R).
TPETEA TIABA.ITPOCTPAHCTBA HAJX AITEBPAMM C KBASHMITPOCTHMM
OYHIAMEHTATBHEMY TPYIIAMA. «.vvvvvvencenns
§ I.IIpocrpaHeTBa C KBASWNPOCTHME (yRIaMEHTANBHHME TDYI-

oMK Hal [MPOCTHMA ¥ IOJYIDPOCTHMUN AJNTECODAMA eessee

3.1.1.EBRINIOBH , KBASHO/UIMITHYESCKUE B KBa3UTHUIEPCOJmIe o~
KEe mpocTpaHcTBa Hanm asnredpamm (136).3.1,2.EBRINIOBH,
KBa3HaJ/UIMOTHYECKIEe ¥ KBa3HIMIepOONMYeCKEEe IPOCTPaHCTBa
HaNl MPOCTHMA ¥ HOJYUpOCTHMM aixredpamu (I39).3,1.3.Ksazm-
CUMIIEKTHYECKME IIPOCTpaHCcTBa Haxm aaredpamm (I4I).
3,.1,4.KBa3nCcHMILIEKTHYE CREE NMPOCTPARCTBA HAl MPOCTHME H
NOJNYIPOCTHME aJITe §pamu (141). 3.1.5.KBasmaimTige cKue

4 KBasuIumeploJuuYeCKre OPOCTPaHCTEA Han RIupdopmoBoit
anrredpoi namerca 0 (I42). 3.1.6.KBasmssimnTuueckme u
KBasUTUOepOoJrye CKIe MpOCTpaHCcTBa Han KMHHOpmOBHMU
ajJrefpaMr HHIEKCA ¢ (I148).3,1.7 .KBa3ucuMImIeKTu9e cKue
nmpocTpakcTBa Han ximbdopmoBoii anredpolr mamerca 0 (ISI).
§ 2.]IpoCTpaHCTBA C KBAa3MIPOCTHME (DYHIAMEHTaJbLHHME IpYIIa~

MY HAJ KBASHIDOCTHMA AJTEODAME oveeeeoeeecesons S hisa

3.2.1.[[poexTvBHNEe OPOCTpaHCTBa Hal KMPIOpHOBO# anred-
poi (I55).3.2.2.WUINNTHYECKHME ¥ IEHepCOJMYeCKHe IPOCT -~

136

136
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pancTBa Han kBasvwmphopropuvm anrelpamu (I61).3,2.3.MH~

TepupeTaly SJUMNTAYE CKAX INPOCTPaHCTB Hal KsasuKmpiop-

IoseMu anrelpavu (I63).3.2.4.MHTepoperamyy runepsoanyec—

KX NPOCTPaHCTB Haj KBasumKu@popmoBuMu anredpavu (I73).

3.2,5.CrMIVIEKTUYE CKAe IPOCTPAHCTBAa Hal KBA3KMKINHOPIOBHMHA

anredpamm (I77).

UETBEPTA TWABA.IIPOCTPAHCTBA HAIl AJITEEPAMY C BUKBASHIIPOCTH-
M @YHIAMEHTAJIBHEMA TPYIHNIAMA«eeevaeeeess 186

§ I.[IpocTpaHcTBa ¢ CHMKBA3UIPOCTHMH (QVHIaMEHTAIBHEMHI IDYI-

OaMy HaJll IPOCTHMY ¥ NOJYHIDOCTHMM QJATeCDAME sesssesss - 186

4,1.1.loxyssumnTaveCKle ¥ NOJAYTUIePCOJUYeCKNe IPOCTPaHCT—

Ba Han aare6pamu (I186).4.1.2.JosycHMIUIEKTHYECKAE IIPOCTPAH-

crBa Han axredpamm (190).4.I1,.3.BuxBasms/UmnTuyeCcKre , CnKBa-

3UTNNepSoInYeCKie ¥ CUKBA3UCUMIVIEKTHYECKNE MPOCTPAHCTBA HAX

OPOCTHME M HOJXYOpoCcTEMM anreCpavm (I9I).4.1,4.BrxBa3usiuian-

THYEeCKAe M OUKBA3HIHWNEepCOJMYEeCKHe IPOCTPaHCTBA HAX KImM{-

Popmosoi asredpoit (I93).4.1,5.FUKBa3uCEMILIEKTHIECKYE IpPO—

cTpaHcTBa Han RmdPopmomoit amredpoir (203).

§ 2.llpocTpaneTBa ¢ CUKBASMIPOCTHMY HyHNaMEHTAJbHHMI IDYI-
IaMyl Hal KBASWIPOCTHMM BJITCODEAME eeeccccccsecsscases LOE

4,2,.1.KBasnaiunTuYecKue ¥ KBasUTUNEPOOanYeCKre IIPOCT-
paHCTBa Han kBasurmpdopmosoit anredpoir (208).4.2.2.KBa-
SHOJUIMIITHYE CKIE N KBA3WIMNepPCOJNYeCKEe IPOCTPaHCTBa HAT
anredpavm xsasumarpun (209).4.2,3.MHTepnpeTamym KBasn-
SJLIAIITIYE CKUX , KBA3UIUNEe POOJNYE CKIX B KBa3HW CUMILUIEKTHYE C—
KIX TPOCTPaHCTB HAN KBa3WIPOCTHME ajiredpavm marpum(RI8),
4.2.4./aTepnpeTaliy KBa3HSJUINNTHISCKAX U KBa3HIHIEPOO-
JOTIECKAX IPOCTPaHCTB Hall KBa3IKMPPODIOBHME aJjirelpamu
M@f (219).4.2.5.KBa3ucuMIIeKTAYE CKUE IPOCTPAHCTBA HaT,



&
um@popnoBoi anrespod (222).4.2.6.KBasncuMILIEKTHIECKIE IpPO—
)TPAHCTBA HaNl ajredpamu kBasmvarpmm (222).4.2,7.MHTepmpera-
MM KBa3UCUMIUIEKTHUYE CKAX ITPOCTPAHCTB HAX KBasmrmpopmo-
IV aaredpaMu //(g,a (225).
¢ 3.]IpocTpaHCcTBa ¢ OMEBA3HUIPOCTHMU (yHIameHTaJsHEMA

Ipyuanavy Hal CHKBA3HIPOCTHME ANTCOPAMEA eeeveecse 228
43,1 .JI[poeKTUBHEE IDPOCTPAHCTBA HAN CUKBasHKIU(GHOpPIOBHME
arre0pamu (228) .4,3,2 . WUINMINTAYE CKUE # THNepUoJMYecKue Ipo-
(TpaHcTBa Han CuxBasmwmpdopnoBoi axredpoit(233).4,3.3.Cmv-
DIeKTUYEeCKNEe IPOCTPAHCTBA Ham dmasmum@@opnoaoﬁ anredpoﬁ(zag).
IATAS TWABA,TEONETPYUECKVE UCTOJKOBAHA CIMHOPHHX [IPEI- -

CTABIEHV T'PYIII IBMEEHVM HEEBKIALOBHX U
KBASVHEEBKIMIOBHX ITPOCTPAHCTB eeveevense . 245
{ I.T'eomeTpruyecKre WCTOJIKOBAHUA CIMHODHHX IpeNCTaBJeHUi

Ipynn IBUReHMH SIUMITHYECKMX W TUNepCoJrYeCKUX NPOCTPAHCTB 245

51,1.ComHOpHOE IpencTaBiIeHNe TPYIN IBAXRCHUE SJLIMITHYEC—

KX ¥ I'mnepdosmyeckux mpocrpaHeTB (245).5.1,2.T'eomeTpruec—

KIe MCTOJIKOBaHNA CIOMHODHHX NpenCcTaBlieHuil I'pyIn IBHReHWE

SLIMOTUYECKAX M TIHHePOOJUIeCKUX IPOCTPaHCTB (247).

§ 2.JcoveTpuyYecKIe MCTOJNKOBAHWA CIVHODHHX NPescTaBJeHu
IDYON IBMReHE! KBA3UMAJUMITAYE CKUX W KBASHATHAIE DGO~

qecm HDOCTpaI{cTB L BN BN BN R BN BN BN BB RN B BN BN BN BE BE BN BN B BN BN B BB A AN N 249

52,1,CrmHAOpHOE IpencTaBASHNA I'PYNN NBAXEHUE KBa3WMSJLINI-
TIYECKIX W KBA3UTUIEPCOJMYECKHEX NPOCTpaHCTB (249).
5.2,2.TeoMeTpUYECKEE HMCTOJKOBAHAA CIMHODHHX IIpEICTaBJe—

HIi I'DyON IBUECHUE KBa3USJUMITHYECKHX M KBA3UTHAOEPOO- .

Jige ckux mpocTpaHcTB (R50).

[ITVPOBAHHASL JUTEPATVPA vevevecvcncenne _71



IPEINCIOBHUE

Hacrosmas padoTa NOCBAMEHA W3YYCHNW I'eOMEeTPUM IPOCTpPaH-
CTB Hal OPOCTHMM,IIOJYIPOCTHME M HENOJYIPOCTHME ajreCpamu.

[IprveHeHMe asrefp (cucTeMm IMOEPKOMIIEKCHHX YHCEJ CM,Ha-
npuvep 3.Kapran m 9.0rymz [54] ,H.T.Yedorapes [96] ) & reomer-
pur Havanace eme B XIX Beke.
B 1873 r. B.K.Kmgopn [62] mpumenwn anre6ps NBOHMHHX uCe
a+be . eY{ u myamsHux wmcen @ +be , £% 0 K Teopum
BUHTOB JJUIMNTUYECKOIO M E€BRJIMIOBA IIPOCTPAHCTB.
CTPOWI BHHTOBOE MCUUCIEHUE B EBKINIOBOM IPOCTPAHCTBE [64] (1895)
B IpocTpaHcTBe JOCaYeBCKOI'O U B JUIMITHYECKOM IPOCTPaHCTBE [_-65]
(I899), anayjorwgHas "reomeTpud AmHaM" OHJa HOCTPOEHA 9. lryma
[99] B 1903 r. KorespHukoB ¥ lTynum NOCTPOMIN SHAJIOTH TPEXMED-
HOTO EeBKJIHIOBa IPOCTPaHCTBA HAL ajaredpaMi KOMILIEKCHHX,BOMHHX
¥ IyaJbHHX 9NCeJ U NOoKasaJym,q9TO MHOI0OODasusA ODPHEHTHUPOBAHHHX
OpAMHX IIpOCcTpaHcTBa Jo6aueBCKOTO, JUIMNTUYECKOIO MIPOCTPaHCTBa I
eBRAXIOBa OPOCTPaHCTBa M30CpaxanTcsa cfepaMi B 9TUX TPEXMEDHHX
IPOCTPaHCTBaX.

Tor xe lrymz B 1905 r. [IOO] BIEPBHE paccMaTpuBall KOMILIEKC—

HHE SDMHTOBH SJUMITHYECKOE U IHMIepCoJHMYeCKOe IPOCTPaHCTBA.
C npyroil cTOpoHH,ymoMIHaBuMicA Hamm Kmddopn [63] B 1878 r.
paccMOTpea Kiacc ainrelp,ABiNAvmuecad OCOCmMeHWEM KBATEPHUOHOB,3Ta
ajredpa B HacTOAmMEe BpeMA HasHBaeTCa KINPPopHoBOi anredpoi.
P. Jmmmm (72) B 1886 I'. yKasal HA BaXHYD CBASH HTHX alredp G
reoMeTpueil MHOTOMEDHHX EBRIMIOBHX IOPOCTPaHCTB: OH NOKa3aJ,dTO
OOAIPYNIaMEA 3TUX aiarelp ABJIADLTCA I'PYIN IBaXOH HAKDHBAWIUE IDYI-
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IH BpameHMi# eBKIZENOBHX IPOCTPAHCTB; B HacToAmee BPEMA STH Ipyd-
IH HA3HWBAKTCSA CIMHOPHHME TDPYNNAME IDYNI BpamleHA# eBRIMINOBHX
OPOCTPAHCTB WIM TDPYIN IBWRSHU SJ/UIUNOTHYECKAX HOPOCTPAHCTB.
B I925 r. I.A.lmporoB [98] BHIEJMI KIaCC TAK HAa3HBAEMHX

A - mpocTpaHCTB,IpencTABIADNEX COGOff AN -MEeDHHE PEMAHOBH
IPOCTPAHCTBa ¢ KOMIUIEKCHO# CTDYKTypoi#; 9TH MPOCTPaHCTBA MOKHO
pacCMATDUBATE KAK BEMEeCTBEHHHE HHTEpIpeTAIMM KOMIUIEKCHHX aHa-
JIOT'OB PUMAHOBHX NPOCTPAHCTB C METPHKOi,OmpenesaemMOoil ¢ NOMOIBK
9PMUTOBHX (OPM;9TH IPOCTPAHCTBA U3YIAUCH B 1930 r. A.A.Cxoy-
resiom u ][50 , JAAITOM [93) , a B 1933 r. 3.Kemepom [60], mo
IMEeH! MOCJEeINHEero STH IPOCTPAHCTBA HHOIMA HASHBAWTCA KeJiepPOBHME
MHOT'000pa3uaAMU .

B 1949 r. B.A.Posenjessn [B3] ompemesmn xBaTepHUOHHHE SpMu-
TOBH SJUIMOTHYECKEEe M I'MOepOoJMyecKHe OPOCTPAHCTBA, a TaKke
aHaJOTUYHHE IPOCTPAHCTBa HaX aireldpaMm IBOHHHX 4YHCEN X &HTU-
KBaTepPHUOHOB.

B I95I r. B.A.Posenfenss u M.M.from [89] ompememmin aHa-
JIOTHYHHE IPOCTPaHCTBA Hal aarefpaMy LyalbHHX 9mCeN,IOJyKBATED-
HYIOHOB, IOJYyaHTUKBATE DHUOHOB X YeTBEDPTHKBATEPHUOHOB.

ApajyoryvyHHe SPMETOBH SJUIAITHYECKEE H mnepdoméeczme ILIO CKOCTH
Hal anrefpamyi OKTaB M AHTHOKTAB OHJM onﬁeneneﬂﬂ I'.Opeiinenra-
mem [95) ,E.Tmrcom [94),T.A.Cupmurepom m &.J.Beanuamuom [92) .

Maoroo6pasHye ¥ ILIOLOTBODHHE CBA3K I'eOMETDUH U aJreCpH
N3yYaJuch Takxe J.APTHHOM If29] , &.[seoBHe [45] ,B.beHnemM [3(5_‘ "
P.JmHrenceprom [71) .

[pocrpaHcTBa, IHOOYyCKapmIe CTPYKTYPH TeX WIM HHHX anredp,
paccvarpupamics A.l.Hopmerom [77,78) ,A.I.Impoxomsm [98],



i B

I'.M.Kpyaxosuuem [66,67] ,B.B.Bmunescrmv [34] u C.J.IeB3Hepom
(79) .

[[pocTpancTBa Ham anredpamu OpeLCTaBIANT COC0# YIOCHHM
anmapaT IJIS pasJMYHHX HHTepupeTalmii 0GOCMeHHHX IPOCTPAHCTB
BCJIENCTBUE Yero U3yYeHue dTUX MOPOCTPAHCTB ABJIAETCA BECBMa aK-
TyaJlbHO# 32nauveii.

[lepBad MONHTKA U3YyYEeHUA OOME# TeOpUHM IPOEKTMBHHX,HEEBKIU~
IOBHX ¥ CHMIUIEKTUYECKHMX NPOCTPAHCTB OHia mpepnpuiaTa M.A.lma-
BaziossM [36,37] ,Ho faxrmvecku, M.A.lRaBazoB paccMATPABAT NDO-
CTPaHCTBAa TOJIBEKO HAl OPOCTHME aiaredfpamu — aareCpavMy MaTpHI X
KGHopnoBEME aaredpam ; HyHIaMeHTAAbHEME IPYNIaMé STUX OPOCT—
PaHCTB ABJANTCA OPOCTHE M NOJyIpocTHe Ipynns Ju. M.A.JlxaBano-
BEM 7 Hamm [42] a Tak®e IpyTEMM yueHmKamm M.A.lxaBazoBa G
INOCTPOEHH TEeOpHM KBA3MHEeBKINMIOBHX ¥ KBA3HCUMIUIEKTHYECKEX IIPO-
CTPAHCTB HaJN TeM: Xe OPOCTHMM airelpamu,PyHmaMeHTalSbHHE IDYIIH
9TUX OPOCTPAHCTB ABIANTCA KBA3UNPOCTHMM Ipynnamu Ju. AHAJIOIMY-
HHE Teopmy LJIA OTIEeJbHHX MPOCTHX alreCp pacCcMaTpUBaIUCh B pa-
doTax fBS,IOB,50,5?,58,59,61,91,35,28) JHavm m M,II, 3amaxoBCKIM
[24,25] yM.l,3amaxoBckmm u U.A,.Yaxraypu {52] OHJII TIOCTPOEHH
TEOPUY IOPOEKTUBHHX, HOEBKIMIOBHX ¥ CHMILIEKTMYECKAX OPOCTPAHCTB
HAL HEKOTODHMY KBASHIPOCTHME aireCpamu;(yHIaMEeHTAIbHNE TPYIIH
9THX NMPOCTPAHCTB TaKke ABIANTCA KBA3UIPOCTHMHA Tpynmamu Jiu,
AHaJIOTMYHHE TeOpUM IJA OPOEeKTUBHHX, HeeBKIMIOBHX ¥ CHMILIEKTH-
YeCKUX ITPOCTPAHCTB HAL OTIEJBHEMU KBA3WIPOCTHMU aireSpaMu pac-
CMaTpHUBaJUCE B padoTax [46,75,69,70,49,74,4?] OHJIA IIOCTPOEHH
TQKRe IeOMEeTDHM KBa3WHEeBKIMIOBHX U KBA3BKCUMIUIEKTHYECKAX MIPO—
CTPaHCTB Hajl KBa3WIPOCTHMHU &jreCpami; yHIaMeHTAIbHNE IDYIIIH
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STUX IPOCTPAHCTB ABIANTCA OMKBA3UIPOCTHMEA Ipyunamy Ju.

B HacToAmei#l paldoTe paccMaTpEBAeTCA TEOpHusaA IPOSKTUBHHX, He-
eBEIIOBHX , CUMILIC KT YE CKUX , KBA3MHE e BKIMIOBHX , KBa3U CUMILIEKTUYE C~
KHX, OUKBA3KHEECBRINIOBHX ¥ OUKBA3HCUMILIEKTHYECKHX NPOCTPAHCTB
HaJ IIPOCTHMU , HOJYIIPOCTEMMU , KBASUIPOCTHMA ¥ OMKBA3UOPOCTHMA &J-
redpavil; QyHIAMEHTAJIBHEMIA IPYNIaMHA 9THX IPOCTPAHCTB ABJIANTCH
IpPOCTHE , KBA3UIPOCTHE X OUKBA3UIPOCTHE TIpynnH Jim.

PadoTa COCTOHUT M3 IATH IVIaB.

- B mepsoii rviase "llpocTHe,ONYNDOCTHE, KBASUNDOCTHE M GUKBA-
3UNPOCTHE anrelCpH U I'pynnd Ju" IpUBOIATCA HEOOXOUMMHE CBeleHUA
O IIPOCTHX, NOJYIPOCTHX , KBA3KIIPO CTHX , CUKBA3UIPOCTHX X B YACTHOCTH
KINQPOPOOBHX W KBa3UKMMPOOPHOBHX aiaredpax.

KsasumpocTHe anreOpH, B o0meM Bune omnpemneneHHHe Jl.D.llepcumem
ﬂ%ﬂ , MOTYT OHTPH IOJyYEeHH N3 IPOCTHX ¥ MNOJYHIPOCTHX aiarelp Ipe-
IeJBHEMY Iepexojamu CHelnaJbEHOTO BHIA.

IByKpaTHHE NpPUMEHEeHUA TaKuX IIpeleJIbHHX IepeXONOoB NPUBOIAT K
TAK HA3WBAEGMHM OUKBA3UIPOCTHM aJsrelpaM.

KBasunmpocTHe ¥ OUKBA3UIPOCTHE aJIeCpH ¥ KX IeOMEeTpUYeCKHe NpU-
MEeHEeHNs pacCcMaTpuBaJNCh B padoTax [36,27,24,25,26;5é1.
B.A.Posengensn ([84] ,crp.451-457 ) moxasan,uro wmEHopmOBH
aJre0pd OpPelCTARIANTCA HEKOTOPHMH aﬂredpamn marpuno. B padoTe
HaXOIATCA BHPAXEHWA OCHOBHOM MHBOJOIMM KIMBPOPLOBHX anredp B
U30MODPHHY M MATPUUHHX aJjaredpax.

AHasoTvyHaA 3ga9a pemaeTca LA KBasuKINQPOPHOBHX X CMKBaA3U-
KInPOPpHIOBEX aaredp. .
Kpasuwmd@oproBHe ainreCpH OHJIZ ompezeJeHH aBTopom # T.I'.OpioB-

CKOi1 [2?]., B TOil xe padoTe OHJIO HaAfIeHO CTPOEeHME HEKOTODHX
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kBa3uKInGPopHoBHX anredp.Crpoenue Bcex KBA3HKIAPHOPHOBHX A O¥-
KBa3uKINQPOPAOBHX alredp YCTAHOBJEHO aBTOPOM B paéowax[26,2f].
Ha ocHOBaHMM STHX pe3yJbTATOB B NOCJHeNyONUX IVIaBaX CTPOATCA HH-
TepnpeTammMu NPOCTPAHCTB Hal anredpaMu.3nech Xe ONpenesnTcd aB-
TOMOPOU3MH M AHTUABTOMODJM3MH KBA3HKAUPHOPHOBHX U OMKBA3HKIHAG-
Gopnosux anredp.B KOHIe HepBoff IVIaBH OPUBOIATCA HEOOXONUMHE
CBelleHAd O IPOCTHX,IOJYIPOCTHX,KBASHOPOCTHX M OHMKBA3SHIPOCTHX
rpyunnax Jiu.

Bo BTopoii mviaBe "[I[pocTpaHcTBA HAN anredpaMu C OPOCTHME H
MOJIyIPOCTHMA (YHIAMEHTANSHEME TPYNIAMEA" ONpeleADTCA IPOeKTHB-
HHE, 9JUINITAYE CKIe , TUNe pOoJrIeCKle I CHMIUIEKTHYECKNe IpOCTpaH-
cTBa Hal aJsredpamMd X, B YaCTHOCTH,HAN HPOCTHMA M MOJYIPOCTHMH
anredpami ; CTPOATCA HHTEpPNpeTalMM YKa3aHHHX TPOCTPAHCTB HaX
rmddopnosoi anrefpoii B BEemeCTBEHHHX NPOEKTUBHHX,5JUMITHYECKEX,
TUNEePOOTUISCRAX ¥ CUMIUIEKTHYECKUX IPOCTDAHCTBAX. 31ech Xe Ha-
XOIATCA OOpa3H CHMMETDHHM SJUIMNTHYECKHX NPOCTPAHCTB Ham Kauddop-
IOBO# anreCpoil, a Taxke DaHIM, IPOEKTHBHHE,MeTpHYECKUe I cmv-
IIeKTUYS CKIe MHBApPUAHTH 9THX OPOCTPaHCTB ¥ METpUYECKNE MHBapu-
auts [°-map m HOpMANBHNX K -memeff SJUIMNTAYECKUX NPOCTDPAHCTB.

B tperreir rviaBe "lIpocTpaHCTBA HAN ajreCpaMH C KBA3HUIPOCTH-
MZ QyHIAMEeHTAJIbHEME IDPynnamMu" ONpeneJauTcA KBAa3UHEEeBKJMIOBH H
KBa3UCUMILIEKTAYE CKe OPOCTPAHCTBA Han airedpamMd ¥,B YacTHOCTH,
Hall OPOCTHME ¥ HOJYIPOCTHMHA ainrelpamu.PaccMaTpuBanTCd KBA3HUAJ-
JHINTAYE CKUEe , KBA3UTIUIe pOoJuIeCKIe U KBAa3HCHMIUICKTHYECKUE IIPOCT-—
pascTBa Han KINGOOPHOBOR anredpoi u IPOeKTHBHHE , 9JLIUITHYE CKUE,
TunepooJuye CKre , CAMIUIEKTAYE CKIe MPOCTPAHCTBa HAl KBa3UKIMPHOp—

IOBO# anreCpoi, & TaKkke CTPOATCA HHTEPOpEeTAIMA STHX IPOCTPAHCTB;

yHIamMeATalbHHE TPYNNH YKA3aHHHX IPOCTPAHCTB ABIgOTCA KBasH-
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OpoCTHMN TIpynnavm Jim.

B uwerBeproit rviaBe "IlpoCcTpaHCTBA HAX airefpamy C OUKBa3U-
opocTeME QyHIaMEHTAJbHEMEA Ipynoamz” ONpenesAnTCA NOJyHeeBRIA-
IOBH X HOOJYCHMIUIEKTHYECKHEe IPOCTPaHCTBA HaN alreCpamy @, B
YaCTHOCTH , CUKBA3UAJUIMIITUYE CKIEe , OUKBA3UTHIIe pOOJNYE CKIe ¥ OHKBa-
3UCUMIUIEKTHYECKIE MNPOCTpaHCTBa Hal aaredpamd.PaccmaTpuBanTcd
OMKBa3HRJUIMNTAYE CKIE , CUKBA3UTANIe pOOJYe CKIe , OMKBA 3 CUMILIE KTU~
YeCKue MPOCTPaHCTBa HAN KmPHopmoBo#l anreCpoll, KBa3MpLIUNTAYEC~
Kie , KBa3UTrune pooanye CKae , KBa3UCUMILIEKTAYEe CKIe MPOCTPaHCTBa Hal
kBasurmuidopnoBoft anredpoi # OPOEKTHBHHE , BJINITUYIECKUE , TUNIED-
6oJMYEeCKre ¥ CUMILIEKTHYECKHEe NpPOCTPAaHCTBa Hal CHEBa3URIUGHOpP-
IOBO# aireCpoi, a Takge CTPOATCA MHTepOpeTallMy STUX IOPOCTpaH-
CTB;PyanameHTaJIbHEE TPYIIH YKa3aHHHX NPOCTPAHCTB ABIANTCH OH-
KBa3MNPOCTHME Ipynmamma Ju.

B naAToi#t ryaBe "T'eoMeTpHYECKUE UCTOJKOBAHUA CHEHOPHHX
npercTaBieHnl TPynn DBUEEHHI HeeBRIMLOBHX M KBA3MHEEBKIUINOBHX
OpPOCTPaHCTB" OPUBONATCA HeoOXOIuMHE CBeIEeHUA O COMHODHHX Mpel-—
CTABJIEHNAX T'PyNN IBHXEHU) HEeBKIMIOBHX K KBa3MHEEBRIUIOBHX
OPOCTPaHCTB, & TaKEe I'eOMeTpUYEeCKMe MCTOJKoBaHwWA M.A.JlEkaBamo-
Ba [38]u 9.Kaprama [53] cImHOpHHX mpemcTaBNeHmE HeeBRIMIOBHX
IBUREHU U CTPOUTCA T'eOMEeTpHYECKAd HHTepHpeTalda CIMHODHHX
npencTaBieHU] KBa3MHEeBRIMIOBHX nnnxeﬂnﬁ,ﬁnnﬁmmaﬂcﬂ aHaJIoOI'oOM
yKa3aHHOU mHTepnperamnu M.A.lIkaBanosa.

PazpadoTaHHNe B IUCCEpTALME METOIH,U3Y9eHUS IPOCTPAHCTB
Hal HeKOTOPHEMH RJIaccaMy aiare0p HEeCOMHEHHO MOI'YT OHTH IepeHece-—
HH Ha OPOCTPaHCTBA HaL OOJieM MUPOKMM KJIACCOM airedp.llonydeHHHe
B padoTe pe3yJbTATH JanT OCHOBaHME I pemeHusa 3anaun pudhepen-
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mMaJsHO I'eOMETPUE B IOPOCTPAHCTBaX HaJ ajaredpamu.

[bcTpoeHHHe B IMCCEepPTAIMHM I'eOMETPUYECKAe MHTepPHpeTaldé CIMHOP-
HIX NMpeJicTaBJIeHUE I'PyNN IBWKECHU{ KBAa3HHEEBKJMIOBHX IPOCTPAHCTB
MIYT OHTH 00OCmMEeHa Ha CHOMHODHHE NpeACTaBJCHHA IDyNO IBHxeHH
¢~ KBa3WMHEEBKIMIOBHX IIPOCTPAHCTB.,

OCHOBHHe DPe3yJbTATH AUCCepPTaIMK OOyCJUKOBAaHH B padoTax
i - 2'7] X OHJIN J:EOJIOEGHH Ha 1 - Y DBceCOw3sHHX I'eOMeTpuYeCKHX
wHEpepermuax (Kues,morsr 1962 T.,XapbKoB, ceHTACPs 1964 .,
I{Lsaﬂs_,cemadps 196’? _I',,Tqun,ontrzdpb 1969 r.,CamapkaHnr,
o1TA0ps 1972 I'.) m Ha HayyHHX ceccmax CoseTa N0 KOODHUHAIEH
HIyYHO-MCCJIEN0BATENbCKAX padoT pecmoyoquxu mpu AH Asepd.CCP
(1970 r.,1973 r.)

Bce anrepH pacCMOTPeHHHE B IUCCEPTAIMA IOPEANoJaranTed Ko-
H{YHOMEDHHME M DAcCMATpuBaeTCs Hal moieM /R BemeCTBeHHHX Y-
cui. B padoTe MH IpEMeHAeM cJaelyomie O0CO3HAYEHHA :

- OpAMad CyMMa JUHeHHHX IPOCTPAHCTB;

- OpaMasg cymma aireop;

TeH30PHOEIMPOU3BeicHAe aJredp,;

- OpAMOe Npom3BeleHWe I'DYIN;

~ u30oMOPIU3M TpynN WM airedp WM TPOCTPaHCTB;

N x @D +

Iio.a{d,,di,--,o{n} - IMATrOHAJBHAS MATDUINA C IUATOHAJNBHEME BJEMEH—-
Tamm X .,
OcraspHse 0GO3HAYEHUA GYLYT OCBACHATHCA O Mepe UX BBEIEHNA.
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TITABA TEPBASA

IIPOCTHE , IOJIYTIPOC THE , KBASUITIPOCTHE 1 BUKBABMITPOCTHE
AITEBPH ¥ TPYIIH _JIM.

§ I. OPOCTHE M IOJYIPOCTHE AJTEBPH.
I.I.1 AJTEBPH. BemecTBeHHO# anre6poit Al HasuBaercs MHOEECTBO

5JIEMEHTOB IPOM3BOJIBHOM HODHPOINH, B KOTOPOM ONpENEeJIeHH IBE BHYT-
PeHHMe OHWIapHHe Olepalyi — CJHOXeHWe M YMHOKEHHE BJIEMEHTOB H
OllHA BHEWHAS olepalud - YMHOXEHHE BJEMEHTA Ha BeleCcTBEeHHOE
9ECIQ, YAORJIETBOPAKIEE CJAENYDIEM AKCHOMAM.

I. AKCHOMH CJOXEHUA

I,I°. Kaxmum mByM saemeHTam &K & ﬁ NOCTaBIeH B COOTBETCT-
BHE OmpellejieHHHE BJeMeHT,0003HaYaeMu

f=a+p (I.I.I)
W HaswBaeMuii cywmmoli osementroB & m O .

1,2°. CroxeHme KOMMYTATHBHO,T.E.
A+ =P+ . (1.1.2)
L3 3°. Ciozenue aCCOIMATIBHO, T.€.

(a+p)+) = O+ (P+Y) -

I,4°. CymecTByeT HyJeBO# 2JEMEHT ¢ ,TaKolf,9TO IJIA BCAKOIO

(1.1.3)

aJeMeHTa QL

X+ g = XK. (I.1.4)

HyneBoil aJeMeHT <o OOHYHO o003HavanT ( ¥ HASHBALT HyJEeM

aJIreCpH.
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I1,5°. Iiia BeAkoTo sieMeHTa OC mMeeTcs IPOTHBOIOJOKHHY 3JEMEHT

- oL DA KOTOPOTO

A+ (~-&) = 0, (I.I1.5)

/3 axcuoMH I,4° CJIenyeT,9TO HYJEBOi 3JEMEHT eIMHCTBEHHHIH.
JlleliCTBUTENBHO, eI OH HMEJICA IPYIOid TaKO@ 3JIEeMeHT o' ,mo

IJA BCAKOTO dJEMEHTa & (+0 = & ,HO C ONHOif CTODOHH
0+0'= 0, a ¢ npyrofi cropor 0'+0=0' , ciemoBaTeNBHO ,
0=0" .

Us axcumoms I,5° caenyer,uro mii BCAKOTO siemenra OC mueercs

eIMHCTBEeHEH{ NPOTMBONOJOXHHI djemeHT - OC

B camoM fieJie,eciH OH UMEJCHA Npyroii rako#t amemenr - ¢! ,mia
KOTODOTO

X+ (-x')=0), (1.1.6)

TO IOpubaBndd K ofemMm 4acTaAM paBeHcTBa (I1.I1.6) saemeHT - O&C ,
MH HOJIYYHM
—d-}d-ﬁ(—d’): -0

wm B cuny (I.I.5),
~a'=- e .

oyma X+ (=) Ha3HBAeTGA pasHocTel osiemenToB X f"‘
m o6o3EavaeTca ok -[> .

1. AKCHONH_YMHOKEHWA SJIEMEHTA HA WICIO.

81", Kaxnomy SJeMeHTY O( U KaxIOMy BEmMECTBOHHOMY YHCIY ér
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OOCTarIeH B COOTBETCTBUE ONpeleJsieHHHE sJIeMeHT,0003HavYaeMui

Pe ka (I1.1.7)

¥ HasHBaeMH# Ipou3BeleHUEM dJeMeHTa o Ha gme’do é e

11,2°. YMHOXeHMe dJeMeHTa Ha -{ He H3MeHsaeT SJeMeHTa,T.e.

40=0l (I.1.8)

1,3°, VuHOXeHue BJeMeHTa Ha THGJIO LUCTPAOYTUBHO OTHOCHTEJLHO

CJOXEHNA 4YucCeJ ,T.e.

/é;,f)o(; Za+/éz. (1.1.9)

H,4°. YMHOXeHUEe dJIeMEHTA Ha YHUCJIO IMCTPUOYTMBHO OTHOCHTEJBHO

CJOXCHHA 2JEMEHTOB,T.C.

Flosp)= /:ou/CP, (I.1.10)

1,5°. YMHOReHEe 3JeMEHTA HA WHCJO ACCOIMATUBEO,T.E.
Fltw) (k) (1.1.1I)

U3 axomomu II,3° CJIeLyeT,YTO IPOM3BEIeHNe JIOOI'0 BJEMEHTa Ha

QUCJIO 0 ABJIACTCA HYJEBHM 3JIEMEHTOM, TAKK KakK

ko+ 0. = (F1a)ol = Lo .

3 akcuoMH H,4° CcJIenyeT,49YTO NPOM3BEIIEHHE HYJEBOI'O 3JIEMEHTa Ha

Jio00e YHCHIO TaKKe ABJASTCA HYJISBHM 9JIEMEHTOM, TAK KaK

Ed+ k0= k(a+0)= ko,
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M. AKCHOMH PA3MEPHOCTH.
JIeMeHTH o ,0,,..- , &ln  Ha3HBAWTCA JMHEHHO 3aBUCHMHMIE,

eCJHX CymecTBYyeT UX JHHe#Had KOMCHHaHMA
P:k'“ff"é‘t“z"'-"f' é'ﬂ_ aﬂ 3 (I'I.Iz)

paBHas HYJEeBOMY BJIEMEHTY,IOpudYeM He BCe 9ucaa /J,Jé,u--- ) '
paBid O .Ecum JmHefinas xomOGuHamms (I.I.I2) paBHa HyJNeBOMY
9JIEMGHTY TOIIa ¥ TOJBLKO TOI'NA,KoTia Bce KoadfmmeHTH
bk, b paBe () ,T0 BAEMEHTH &y, &y,., An
HA3HBANTCA JHHEHO He3aBWCHMEMH. | aa

HI,IO. CymecTByeT A JHHEHHO HEe3aBUCHMHX SJEMEHTOB.
m,2°, Beskas COBOKYIIHOCTh #+1 SJEMEHTOB JMHEHHO 3aBHUCHMA.
U@esa0 #A HasHBaeTCA pPaHI'OM aiTelpH.

IY. AKCHOMH YMHOXBHUA.

IY,I°. KammsM IByM siemeHTaM & u /2 TOCTABJIEH B GOOTBETCT-
BHe ONpeleJeHHH aJeMeHT,0003HavaeMuit ‘

F=ap (I.1.13)

I HA3HBaeMHII Npou3BEeNEeHMEM DJIEMEHTOB & I p "

IY,2°. YMHOXEHME IACTPUOYTUBHO OTHOCHTEJLHO CJIORESHHA SJIEMEeH-

TOB, T.C.

X (p+y)=apsay, (P4y)d=p & +yet . (I.1.14)

1Y,3°. BemecTBeHHNZ MHOXHTESH MOXHO BHHECTH 3a 3HAK OpOH3Be-

LEeHHA, T.C.

(ka)p = d/ép): £@p). (1.1.15)
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MHOXeCTBO 9JIEMEHTOB,JIA KOTOPOIO BHIOJHEHH aKCHOMH I,I°,3°—5?
HaswBaeTcA IDPYIIO.

MHOXECTBO 3JIEMEHTOB,IJIA KOTOPOIO BHIOJHEHH AKCUOMH IEepPBHX
Tpex I'pyIN,HasHBaeTcd JuHefiHEM /A - OPOCTPAHCTBOM,; 2JEMEHTH
JMHeHOTO NPOCTPaHCTBA HA3HBAWTCA BEKTOpaMH,a YHCIO L -pas-
MEPHOCTBK. MHOXECTBO BJEMeHTOB, IJif KOTOPOTO BHIOJHEHH &KCHO-
v I,19-5° z IY,1°,2° , naswBaercs omsmom. M BHIEM,TTO
IOHATHE aJTeOpH MpencTaBisieT CPOOH OOpeIHHeHNe IOHATHE KOJb-
Ia ¥ JUHe{HOTO IpOCTpPaHCTBA.

Anrebpa (wm KOJBOO), YHOBJISTBOpPADmEE TaKKe AKCHOMAM

1Y,4°. YMHO®eHNe aCCOIMATUBHO,T.E.

(p)y=a(Pr) . (1.1.16)
IY,SO. YMHOXSHHE KOMMYTATHUBHO,T.C.

ap = po (I.1.17)

Ha3HBaeTCad COOTBETCTBEHHO 4CCOIMATMBHON M KOWYT&THBHOE.

Ecim RoIBIO, B OOmMEM CJydYae He YIOBJETBOpPAKMEe aKcHoMaM
1Y,4%-5°, ymoBieTBOpeT axcmoMe
1Y,6°. CymecTByeT eIWHHYHHE saeMeHRT ¢ TakKoff,9To LA JOOTO

aJeMeHTa X

EA=0E =K (I.1418)

OHC Ha3HBaeTCA KOJBIO C emﬂme_ﬁ.

B nmasipeefimeM M OyIeM HasHBATH €IWHUYHHE sJeMEHT Koabna (mad
ainreCpH) enmAMne# m oGosHawaTs 1 .
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Koseno ¢ expuswmeill, yAOBIETBODAKMESE TAKKe aKCHOME
IY,7°. Ina xaxmoro aJemeETa A+#0 cymecTByeT OOpaTHH{l DJIEMEHT
«~! , maa xoroporo

i A - § 5 (I.1.I9)
Ha3wBaeTca TeJOM, KomMyTaTMBHOE TeJO HA3HBAETCA IOJEM.
Ecan Ei,80,- v &n L JNHE}HO He3aBUCHUMHX SJEMEHTOB
JUHe{iHoTo A -OpOoCTpaHCTBa WIM &JreOpH paHra /2 ,TO BCAKHM

3JEeMEHT & JTOTO IPOCTPaHCTBA WM &NreCPH MOKHO OPELCTABHTH
u npnmou eIMHCTBE HHEM odpaaom B BUIe JMHe#HOH# KOMOEHAIME

a:a.'ati'a:’tt-f.u-‘- a“&“ _ (I-I.zo)

B camom mexe,Mexny SJeMEHTaMH O, &3,€a,: ,&n B Ccmay
axcuomy [I,2° mveercs smHelinas SaBHCHMOCTE

k,ﬂ.-f—éfi., 'f'é &g 4 énzn =0
2

KoagdumeRnT: A/o OTVIi49eH OT HYJA,TaK KaXK B IPOTHBHOM CJaydae

DIEMEHTH &,,&5,...,&n Owyu OH JumHeliHO 3aBuCHMH.[lo3TOMY
a:—-—k—{"&'l--—k—kal—-n_—é_nzh
ke ks ke
T.€. €CJU OCO3HAYUTE - .é'.e = @ ,MH DOXyYUM 3aBHCHMOCTB
(I.I1.20).

Ecou napany ¢ pasuaoxenuem (I1.I1,20) mueeT MecTO Ipyroe paso-
ReHue

Xz @/s+aleyserale, {1.1.2%)

2
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TO, Haxona pasHocTh sjaemeHToB (I.1.2I) m (I.I.20),mnoxaygmm
0 = (a:-a{)ég b iR - (62:4." a'n.)ﬁn )

’
9YTO BOSMOXHO JIMIB B CJayYae,Korma Bce pasHoc™d A,-R;=0,
/
OTKyZa cJemyeT,9To A, = &¢ .
CruamuBad saemedT (I.I.20) ¢ saeMeHTOM

Loz gt b+ v buln
MH TOJYYEM 9JIEMEHT

Ot = (At d) &+t (Qutbndén,
a yuHosaq azemerr (I.1.20) Ha WHGIO £ ,MH ONYTEM BIeMeAT

é'..d = /20181+---+£',anén .

TaxyM 06pasoM, NP CJIOKESHWUM BDJEMEHTOB MX COOTBETCTBEHHHE KOOD-

OAHATH CKISIHBAKTCI,8 IIPA YMHOXCHHHM 3JIEMEHTA Ha YHCJO ero
KOOPIMHATH VMHORAKRTCA HA 9TO YNCJIO.

YcnoBEMCA B JaJbHeiilieM KOODAMHATH SJIEMEeHTOB 3aldCHBATH
C HHUIEeKCaMu He BHH3Y, & HaBepXy. JTO INO3BOJUT HAM OPEMEHATEH
IpaBUIO A.JiHNTEHHA fIOI] , COTJIACHO KOTOPOMY BO BCEX BHpaxe—

HUAX OO ONVHAKOBHM MHIEKCaM,BCTpPevYanmUMCA BHU3Y ¥ HABEpXy,
openmojaraeTcd CYMMMDOBAaHME IO BeCeil O0JacTH M3MEHEHHA BJTHX

UHIEKCOB, [IpuMeHAR TR MPABHJIO,MH MOXEM NEepelHCaTh COOTHOme-

mre (I.I.20) B BHIE

&= a"sc (iz1,2,.., ). (I.I‘.‘225
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B anre6pe B cmiy axcmom IY ,I%-3° mpousBemeHme saeMeHTOB
(I.1.22) =
s Py s
P=£% (j=t2,.,n)
MOEXeT OHTH 3alMCaHO B BHIS

ap=( ‘s )(8le; ) = aced (a:s;) ,

OTKyZa BHIHO,YTO YMHOXEHHE BJEMEHTOB aJreCpH 3amaeTcd ¢ Ho-
MONBK YKA3aHWA 3aKOHA YMHOKSHWA Oa3MCHHX SJIEMEeHTOB

&&= Cgﬂax _(c',;',/t--!,.t,...,n). (I.1.23)

£
KoafrmmeATH C‘-j Ha3SHBAOTCA CTDYKTYDPHHME KOHCT4HTaMH anred-

PH.
/

Isa xompma /X u /K HaswBanTcs u3OMOPOHHME (QHTEA3OMODIH-

HHME) €CJIM MEXNY KX SJEMEHTAMHA MOXHO YCTAHOBHTH TAKOE B3auM-

HO OJIHO3HAYHOE COOTBETCTBHE IpU KOTOPOM,ECHM DJIEMEHTY <& COOT-
BETCTBYET BJAEMEHT (X' , & BJIEeMeHTy /2 COOTBETCTBYET SJEMEHT
@', 10 azemenry o+ coorBercTyeT aieMeHT a'+f’ , a aie-
MEHTY o p COOTBETCTBYET SJEMEHT d"ﬂ! (aJeMeHT ﬁ'O(' )
Taxoe COOTBETCTBUE Ha3HBaEeTCA M30oMOpu3MOM (QHTHI3OMODIUSMOM)

voren W 1z IK' .

/
EBeom xomsmo /K u /K’ coBmamanT,TO M30MOPJUWSM ¥ QHTHAZ0-

MOp(H3M HA3HBART COOTBETCTBEHHO aBTOMOEI!K:BMO_Iﬂ  aHTHaBTOMOD-

dmamom koasma /K .

B cayuae,koria aHTHaBTOMOPOU3M KOJBIA ABISECTCA MHBOJIMOHHEM
({o(')’) = oc), ero Ha3HBaWT MHBOJIMElH, & KOJBLO — KOJBLO C
MHBOJIOIME i .
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AHaJIOTMYHO ONpEemednTCa M30MOPJW3MH M aHTHH3OMODIU3MH anarelp
¥ Dy, NpEYeM IpE maomopusme axreép Al m A’ BJIEMEHTY
ka COOTBETCTBYET 9JIEMEHT ka', Beony,rme MH OyoeM I'OBODHATH
00 u3oMopfu3Max,aBTOMOPIU3MAX , AaHTHU3MOPIU3MAX ¥ AHTHABTOMOD-
fusmax airedp, MH OyIeM paccMmaTpuBaTh aiarefpH Kak KOJbIA,T.e.
MH OyIeM MMETh B BHIY KOJBIEBHE M30MODOHSMH WJIM aHTUM3OMOpPHU3-

MH_aareop.
3aMeHAd B ONpeJeJieHNd BeleCTBEHHOU aireCpH BemeCTBEHHHE YHCJA

SJIEMEHTAMIA HEKOTOpOoro Roabma /A ,MH NOJYYmM OUpeleseHHe
anreOpH Han Koipmom /K , Gymem 0GO3HAYaTEH TAKyn aarecpy

AUK) - -

I.I.2. [IPMMEPH AJITEEPH. Iloxe fR ~BeMeCTBeHHHX YHCeJ Ipel-
cTapiAeT COo00il acCOoIMaTHBHYD KOMMYTATHBHYD aJreCpy paHra .

YesoBmMcA anreSpy paHra M HasuBaTh A -aiarelpoii.
KoMIIeKCHHE YMena (= a+€£ 06pa3synT aCCOIMATHBHYD &£ - aarec-

py c Gasucom 1,( , mpmiem (e-4 . KparTepHEoEH
. & a+€£+CJ‘+dk 06pasynT accoNMATHBHYD 4/ -aaredpy ¢
GasmcoM 1,i,i, k , mpumueM

t:"':J'z.'-_-i i L‘J'-'-""J.{""‘ k ’ (1'1'245

OTKyIla BHTEKaeT,4YTO

/c‘?’z-i“)‘/é:-k‘lkl: ) éﬁ:—i/::j . (I1.1.25)

B ommuMe OT KOMIUIEKCHHX YHCeJ,0CpasynmuX EOMMYTATHBHOE KOJb-
00 , KBaTEePHHOHH,KaK BEIHO m3 fopmyx (I.I.24) m (I.I.25),
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ofpasynT HEKOMMYTATHMBHOE KOJBIO. ByldeM 0CG03HA4YaTh alreOpH

KOMILIGKCHHX YHCeJ M KBaTEepHHOHOB cooTBercrsenHo /K<) m /R(i,]) .
B aaredpax /R(¢) m /R((,{/) ompemeser mepexoX OT aleMeHTa OC
K CONDAREHHOMY BJEMEHTY o ,HMEDmEMY COOTBECTBEHHO BHL

6(-:6[-'55-} &-'-'- a—‘gi_CJ'_dlc, (1.1.26)

IpyYeM, KaK HeTDYAHO IPOBEPHTS,
St o = o+, &'fbfi&, L=, (1.1.27)

camoconpaxennne saements (o =X ) wmvenr pux €1 , a mpoms-
BeleHHe (ol paBHO GOOTBETCTBEHHO

AX = 0%+ 6%, (= Q4% CHa” (1.1.28)

V3 dopmyx (I.1.27) BHTEKAEET,9YTO NEPEeXOX K CONDMKSHHOMY SJeMeH-

Ty ABJASTCA MHBOJOIMEH .

KBanpaTHNi KODeHP U3 HpOM3BENEHMA O(X HABHBAGTCH MOILYIEM
KOMILIEKGHOTO UMCJA WIX KBaTepHHOHA M oGosHagwaercs [X[ .

s Bropoit Jopuymm (I.I1.27) cremyer ,ut0 ofpuAp= o(pf&'&-, , T8

ldpl=1llIP], (I.1.29)

OGpaTHH# 2JEMeHT o1 I sJgeMmeHTa KX B 0o0eux aixredpax

AMEeT BHI

-1« L
d = e— ] b
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B cmny (I.1.28) He o6nanmaeT oCpaTHHM BJIEMEHTOM TOJBKO HYJb.

losTomy airedpa /K(¢) sBAgeTcA nonem, a airedpa /K((,J) - TenoMm.

B MHOTOM aHAJOTW4HH anredpam /R() ® /R((J) arredps mBOHEHX

N NVAJbHHX YNCEeJl, aHTHKBATEPDHMOHOB, IOJAYKBATEDHIOHOB M MNOJYaHTH-

xBaTepHnoHoB ( cM. [84] ,cTp.441-443 ).

Anredpa IBOIHHX YMCeJ HA3HBaeTCA acconmaTuBHaA & - aaredpa ¢

Gasucom 2, ,mpmuem €= 1 , anredpoit [yanpHNX YHCEJ HA3H-

BaeTCA accomuaruBHag Z - airefpa ¢ Gasmcom Z,& , mpuyeM

¢4 0 , aaredpoii aHTMKBATEDHMOHOB HA3HBAETCA ACCOIMATHABHAA
4 - anreCpa ¢ CasucoM 1,(, €, <£ , IpAYeM &

i oho k. tpeveb= f ) (I.I1.3I)

OTKyIla BHTEKaeT,4TO
:ﬁz:"' t Y @f:—f?: (:, 5&":_&{: e, (1.1.8)

anredpoil MOJYKBATEDHMOHOB HABHBAETCA a4CCOLMATHBHAA 4 - anrel-

pa ¢ Gasmcom 1,(,¢, N, mpuvem

L:z':-i,&ﬂ-zo":az_et::l’( , (I.I.BB)

OTKyIa BHTEKaeT,d4YTO
L b ]
Q:O,EQ'—' e=0, tnpz=-nL=-¢& (I.1.34)

a aaredpoii MOJYAHTEKBATE DHUOHOB HASHBAETCHA ACCOLMATUBHAA

4- anreCpa ¢ Gasmcom 1,€,t,(" ,OpUYeM

e"=1,&’~:o,aa:-ae=t9" (1.1.85)



OTKYyIa BHTEKaeT,4YTO

i -
Vz0,s0=08 =0, e0=-0¢= & . (I.1.36)
LBOiiHHEe ¥ IyaJIbHHEe YHCcJa,aHTHKBATEPHUOHH ,NOJYKBATEDHHOHH H IO-
JYaHTUKBATE DHMOHH 3allMCHBANTCA COOTBETCTBEHHO B BHIE

ol= a+ge, x=a+bt (= a+b+Ce -H.'i{,

)

o(:@u@i-r@ﬁ-rdl'l , o= a,+6e-¢C&, +dU".

THKBATEPHUOHH , TOJYKBATEPHAOHHN M HOJyaHTHKBATEDHMOHH 00pasymT
HEKOMMYTATUBHHE KOJBIA.

Bynem 0003HAYAThE aareCpH MBO#HHX M NYyaJbHHX 4YHCeJ,aHTHKBATED-
HUOHOB ¥ HOOJYKBATEPHMOHOB ¥ IMOJYaHTHKBATEDHAOHOB COOTBETCTBEH-
g0 [Rce) , fR(S.), MRe,e) , Rei,e) w fR(e,,&).

B axredpax fR(e), MR(e) , R(,L), R(,e) u (R(¢E) onpeneser
mepexon OT pjeMeHTa o/ K CONDAKEHHOMY BJEMEHTY of , HMEen-
meMy COOTBETCTBEHHO BHJ

Z=a-fe, X=a-be  L=a-fi-Ce-d{,
X=a-fi-ce-oln | &= a-fBe - Ce-—o(tf,

IpuYeM 37eCh,TaK XK€ Kak B GIyYae KOMILIEKCHHX YHCeJ H KBaTep-
HEOHOB BHIOJHANTCA ycaopma (I1.I1,27),caMOCONDAXEHHHE 3JEeMEeHTH
(=) uMenT BEL €1 , a mpousBefieHue ®o{ COOTBETCTBEHHO
= Al A i B oy p &
PaBHO (o= Q-6" Kd=aY, (o=@t b ctol”,
o= qr gt )' or e a’z,_g;f.:
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KBampaTHHE KOPeHP M3 NPOM3BELEHUA e J no:xoxmemﬁuﬁ,em
Ad70 , W U3 BepxXHe# MOJYIUIOCKOCTH KOMILIEKCHOTO IIepEeMEeHHOTO,
ecIl XK <0 ,HasHBAeTCA MOLYIEM NBORHOTO WIH NYaJbHOTO WHCJA,
QHTUKBATEDHUOHA , IOJNYKBATEPHMOHA WM IOJYAHTHKBATEDHHOHA B 00603~
Hawaercs (X! . OGpaTHu# snemeHT X~* mag siemeHTa X 3HECh
rak xe mveeT Bum (I.I1.30). JneMeHTH IJid KOTOPDHX O(E:O. He mMe-
OT OCPaTHHX 9JEMEHTOB M, B CiyJae X +0 , ABIADTCA JEJWTEJAME

HYJS.
BemecTBeHHNE KBaJpaTHHE n ~Ma T PHUIH (Ma'rpnuu /. -T0 TODANKA)

0O CJOREHMD M YMHOXEHND odpasym acconna'rnnnym n*-anredpy;
OyzeM OCO3HaYaTh 3Ty anredpy f/ﬂz . BEcom B anreGpe Rn puc-
paTs Gasuc,CoCTOAmA# M3 MaTpHL éf (¢,d=1,2,...,n) , y ROTODHX
HA IepeceYeRME L - CTDOKW & J -Tro croadma cocromr {1 , a
BCe OCTaJbHHE JJIEMEHTH - HYyJHM, TO ODOM3BOJBHYD M -MaTpHLY

ol a‘l 4
a;:_ a:’*an"'---%,“b (1.1.36)
‘' : RN )
ar at... Q)
MOXHO 3aIMcaThk B BHIE
& ¢ pL 1.1.38
L= 5% s

B sTOM CJaydae YMHOXEHMEe MATpPHI BIOJHE OOpenesseTcAd 3HAKOM yM-
HOXeHUA Oas3uCHHX SJIBMGB'I‘OB

P9
Gek=07¢
rIe :
5o {1 oo k= (1.1.35)
{ (Lo eom kij
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Ioatomy, ecmu matpuma C J'-“ ABJIAETCA ITPOU3BEJEHWEeM MaTpHIl
¢ ¢
QJ. u‘éd- : T:
(,' = L 3 (101040)
Cf & a‘fgd : ,
B anredpe R, onpeneseH mepexof OT MATDUIH A:a;- K TpasHcmo-

HEpoBaHHO{l MaTpume A = al; ,OpAYEM, KaK HETPYLHO IPOBEDHTH,

(A+B)'= A" BT, (AB)T-BTAT, (AT)= A. (114D

dopuynn (I.I1.41) moxasusanT,4To coorsercreue A-> AT ABagercs
nEBosmormeii anreépy Ky, . Anredpa /R, oGnamaer exmuumef

(I.1.42)

e d:ﬁajff,r,...,f}: ZL.Et .
C moMOompr TEH30PDHOIO NPOM3BENEHUA aJreCp MOXKHO NOJydYaTh HOBHE
anrefpy. TeH30DHHM IPOM3BeJIeHWEM IBYX ajredp ¢ Oasucamm
P RO ! 81, EL,... ,fh HasuBaeTcA MM -aiaredpa ¢
0a3uCcoM, COCTOANMM M3 Hap (E,;,Ea,) , CIOXKEHHEe M YMHOREHHE KOTODHX

ompeneJiseTCcA IOKOMIOHEHTHO,T.€.

(35»80->"‘ (é",ae): (E;-v&a- ,aa-{- E;) (I.I.43)

(2,8a)(g;,Ce) = (52, 8ale) . (LI.44)

Basucye oJeMeHTH (£,Ca ) TEH3OPHOTO NPON3BENOHEA 3aIMCHBADT

B BuIe §la=Cal, . TeHsopHoe mpomssenenme aireép A =z R

odoznavanT A ® K .

Yexosumica Tensopane mpoussemenus [R(eo)® MR (sz ), Kiew,8)® R (R)
u fRCw,e)@fR(_;‘)_)@) ,TIe Ha MecTe ¢y, &  MOTYT COCTOATH
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CasuCHHE 2JEMEeHTH :;,J,e,a , a na mecre J2,(H) - casmchue
BJEMEHTH L ,‘J,E,E, , of0Jayapmye TeM:# Xe CBOiicTBaMy,0003Ha-
quTs cooTBeTcTReHR0 [R (00, SL) , R(cw,0, L2 ) u Rlv8,52, @)}
a Tensopuue mpomssenenua K,® R(w,-) & Rn@MK(es,,I2,...)
coorsercrserto R, (co,...) B [Ru(w,--, 3L, .. ).

YcloBuMCA TaKke XapaKTepu30BaTh TEH3OPDHHE MPOM3BeleHHA C aJares-
pavMyil KOMILIEKCHHX,IBOHHX M IyaJbHHX YHCeJ, COOTBETCTBEHHO IpH-
craBkamu Om ,mu ¥ myo [86].

B wacrHOCTH,OyleM Ha3HBATH aIre0pH R(ﬂ,l_) ' R(E:I) n ﬂe(i,I)
COOTBETCTBEHHO airelfpaMi OMKOMILUIEKCHHX YMCeJ, OMIBOMHHX HIK

IUKOMIUIEKCHHX YHCEeJI, CUIVAJLHHX HJIM INYOKOMILUIEKCHHX YHCEeJ, a8 aj-

Tre6pH [R(;'J‘,I) 2 R(i.i,E) u R(i,ijé) ~COOTBECTBEHHO &J-

redpaMm GHKBa@epHHOHQQ,HHKB&TGDHHOHOB U OYOKBATEPDHUOHOB.

My Oymem 0o003Ha4YaTh Nepexol K CONDAXSHHOMY 3JIEMEHTY B IIePBOM
X BO BTOPOM TEH3ODHHX COMHOXUTEJAX MPOHW3BENeHNA [R(w,---,_Q,---)
COOTBETCTBEHHO o —> o N o(—%&’ , 8 OIHOBPEMEHHHI [epexol
K COOPAXEHHOMY 3JIEMEHTY B OCOMX TEH30PHHX COMHOBRUTEJAX - Ol—ig A
C nomombn HOPAMOIO CJOXeHHA ajredp TaKke MOXHO CTPOUTH HOBHE
aareOpH.lIpavolt cymmoii nByx anredp /ﬂ a B ¢ 6asucamn
$,8a,en 8y B Cq,&,,-.., 8w HasuBaeTcs (M+M) -arredpa

C Ca3mCOM £, ,..., &n ,Ehgu...,&w\ , Ipr9eM

$:Ca=0 (1.1.45)

a OpousBeNeHms ;& X Ca Eg - Takue Xe,Kak B COOTBETCT-
Bennnx anrepax A z [B .
[Ipamasg cymma aaredp ,4\ 1 B o6osHavaeTca A @B .
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TeH30pHOE NpPOU3BEIEeHNe HNPOM3BOJLHOH aareOpH A] # anredpH (Ree)

IBOMEHX umces m3oMopdHa mpaMoit cymme mByx aareép Al .

B camom mexe, B airedpe /R(€) moEHO BHOpaTh Gasmc

- ’,+e' :i;e (I.I.46)
e =128, e = L£,

oGianapmuii TemM CBO¥CTBOM,YTO

(I.1.47)
61:34 , ei‘:e_ , ese_=0.

[loaTomMy ,ecau Ga3mc aareGpH Al cocrour ms snemenTOB €& én
38 0a3WCHHE SJEeMeHTH aiarelpH A ®/P('e) MOXHO ODUHATE 5JeMeH-
TH

£1e+, &,.2.,. -y&ny , &€ ,8,0.,..,8ne-
[IepBHE W 7 MOCJEeIHMEe M B3 KOTOPHX IOPORIADT a.nredpu,_naomopq)-

HHe aJsredpe /ﬂ » IPUYEM
(g0s)(5 ) =888, (50 )(5e-)=0.

Orcoza cienyer,4To airedpa /A(¢) DBORHHX 4mcesJ W30OMODPHA Ipsi-

Mo cyvve IByX moJeii /A BemeCTBEHHHX UMceJ.

Anredpa /K(:e) aHTUKBaTEDHMOHOB M30MODHHA aJredpe BelmeCTBEHHHX

ZJ -MaTpull ,TaK KaK,ecld MH IOCTAaBEM B COOTBETCTBHE AHTUKBA-
TEDHUOHY of= a+bi+ Ce+a/f BEMECTBEHHYD A - MaTPUIY

a+d ‘g*c) (I.1.48)
-8 +C a—of

3TO COOTBETCTBHE B3aMMHO OLHO3HAYHO M, KaK JIEI'KO IIPOBEPHTH,
CyMME M IPOU3BENEHNUN AHTUKBATEPHHOHOB OTBEYaeT CyMMa M MpPOH3—
BeJleHMe COOTBETCTBEHHHX MaTpHII.
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Anredpa K (¢ 1) GmKOMILIEKCHHX dYmces HM30MODPHA airedpe /2 (é’,f )
OMIBO{HHX uYmMceJ. IJIA yCTAHOBJEHHA 3TOI0 M3oMOpdu3Ma LOCTATOYRO

Gasucrsm smemertam 1,0, [ nepBof#f aaredpH MOCTABHATH B COOT-
BeTCTBHME GasucHue aieMeHTH 1,-¢f, ] sropott anredps.
Anredpa /f{;; j | ) SuxBaTepHIOHOB M3OMODHA arrespe R( -’-;e,«I ) Guan-

TUKBATEPDHUOHOB, K3OMODPDHOI aaredpe /P:a(") KOMIUIEKCHHX 2 -MaT-
prmn. IviAd yCTAHOBJIEHWA 3TOTO HM30MODJHM3Ma MNOCTATOYHO HOCTABUTH
B COOTBETCTBHE GasMCHHM oJemeHTaMm 1, ¢ ,J‘, ] NepBoii anreCpH
GasmuCHHE BJEMEHTH I ,6,—6’];1 BTOpPOii anreGpH.

Arredpa /R (¢, ) ounonyxeareprmonop wsomopdua arrespe /Res,])
CUNONYaHTMKBATEPHAOHOB. [jIA MOKA3aTeJbhCTBa CHAENyeT NOCTaBHTE

B COOTBETCTBHE Ga3WMCHHM 3JeMeHTam 2, ¢, <, g nepBoif anreGpH
Ga3ucHHEe BJemeHTH 1, e[ ;€ I BTOpPOif anreCpH.
TeH30pHOE NPOM3BEIEHUE //E[;;J',I, J ) IBYX anreCp KBATEPHUOHOB

nsomopdua rensopHomy mnpomspenenmo /R (¢e I,f ) myx anrecp antu-

KBaTEDHMOHOB,8 TEH30DHOE IPOM3BEIESHUE /Rﬁ, J_,,f ) axredpu mo-

JIYKBATEPHNOHOB M aJreOpH KBaTEPHIOHOB N30MOPHHO TEeH30PHOMY

npomasenenmo MR(<, a,I ' ) aareCpH IOJYKBATEDHUOHOB M_anredpH

SHTUKBATE DHEOHOB , u30MOPHHOMY a.nrecspe /k (¢,e) [OJIYKBATE DHIOH-

HHX [ —_MATDUIL.
L4 yeTaHOBJIIEHHA BTHX HM30MOPOH3MOB INOCTATOYHO OA3MCHHM dJIeMEeH-

Tam 1, t.3.4 ,J  anre6pu Rtid,1,7) mocrasmrs B coorseTcrame
Ga3uCHHE BJIEMEHTH i,L,EI, I éE aireGpH %(t':e,_,E)
Ca3UCHHM BJEMEHTaM {, LR I T anrelpH @(c’,a I J ) mocra-
BATh B COOTBETCTBUE Oa3HUCHHE BJIEMEHTH 1, c. EI I cf aJIrede

/R(HIE)

TeHsOpHOe mpomspenierue anresp /My % /Kw DemecTmenmmux M -
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MaTpULl ¥ ¥ -MaTPUIl M30MOPHHO ajareope [}?”M BEmMeCTBEHHHX MM —

MATPHIl, TaK Kak MWL -MaTpuIl MOKHO paccMaTpuBaTh Kak W -MaT-
PHHH, dJeMEHTaMu KOTODHX ABAANTCA K -MATPUDH, X M30MODIuaM

(-wm+1
JIeTKO NPOBEepAeTCs,eCc]d MH DPACCMOTPHAM KaXOH@ SJEMEHT Au’-l)wj

T\t
NmM -MaTpuiiH Kak B3JIEMEeHT ( Ag ) i N -MaTpUIH , ABIADMEicA 3Je-
MEHTOM WAL -MaTDHIH.
OTcona chenyer,9TO AATreCpH fR(t!lj.IJ) n fR(Ci?.,I,E) K30MO DPHH

asrecpe fRH BemMeCTBeHHHX 4 -MATpHI .

llpnvepamu HEaCCOLMATHBHHX aireCp ABIADTCA airedpu Ju.(cm, [8_5] ’
cTpP.434 ). |

AnreCpoii Jlm HasHBaeTCA airedpa ¢ YMHOXEHHEM

[, p]=-[2,0] (I.1.49)

YAOBJIETBOPAKIIM TOXIECTBY SIROOH

[[“;P],YJ*[[P,YLO!] () B =0 (2.1.50)

[IpocTreiimmv mpuMepoM airelpH Ju ABIAeTcA ainredpa /[\" , IOJLy—

YaemMoii M3 acCOomMaTHMBHOM anreCpH Al  3aMeHOi yMHOReHue a(FJ
9Toif anreCpH YMHOXEHHEM

[dJP]‘"";;(OfP"SW) , (1.1.51)

1.1.3.IIPOCTHE M TIOJYIIPOCTHE AJTEEPH. Ecau HexOoTOpOE MHOXECTBO

BJIEMEHTOB aJTeCpH,JMHEeHOT0 NpOCTPaHCTBA,KOJAbIA WIX IDYIIIH

CHOBa ABJAETCA COOTBETCTBEHHO aJre0poif,JrHeilHHM OPOCTPAHCTBOM,
KOJIBIIOM WA T'PYONO# OTHOCHUTEJBHO TEX Xe Oomepalmid, 3TO MHOXECT-
BO Ha3HBaeTCA COOTBETCTBEHHO HOZANIrelpoil,JMHE#HEM MOIIIPOCTPaH-
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CTBOM, HONIKOJBIIOM ¥ NONTPVIOOM.

[lonxoJBIIO0 ¥ mojanredpa, olJajapm@e TeM CBOLCTBOM,YTO IpPOU3BEIE—
HNEe OPOM3BOJBHOIO BJIEMEHTA KOJbLA WIM aJreCpH HA JOOil 3JEMEHT
3TOI0 HOJKOJBIA WIHM NOJAJTeCpH CHOBa ABIAETCA DJEMEHTOM BTOIO
IDOLKOJBIA WM NOJAJNIeOpH,Ha3HBAETCHA HIEAJOM KOJbLlA WM anrelpH.
B HexOMMyTaTHBHHX KOJBIAX M ajredpax B 3aBHCHMOCTH OT TOIO
pPaccMATPHBAETCA JM [P ONpeleJIeHNMN HIeasia yMHOXKEHWe CJieBa,clpa-

Ba WIK C o0eux CTOPOH,TOBODAT O JIEBOM,IIDABOM WJIM IBYCTODOHHEM
nneaje. |
Kospna m anreCpH, He oOJamammue ,uBydTOPOHHM m,ueaﬂahm', Rpom'e'
celA caMmx M HyJA,HasHBaOTCA IPOCTHMU.BeAKasa ajaredpa, BJIdn-

madca TeJioM,MpocTa. B camoM jneie,ecin E) =IBYCTOPOHHMA

nneas m P —dJIEMEHT 9TOI0 Hueasja,OTJWYHHE OT HYJNA,TO NPOU3BE-
IeHue otﬁ, Tae ((~OpOH3BOJEHHEt BJEeMEHT aJreCpH,Takke NPUHALICKENT
nneany B .Ho BeAkumii HeHyJeBO# dJeMeHT TeJa olJanaeT odpaT-
HHM, TIOBTOMY SJEMEHT o(=f‘>"1ﬁ0‘. TaKKe UPUHALICRUT MIeary D
T.€. HIeal B COBIIANaeT CO BCEM TEJOM.

Orcona crenyeT,uro moad /R u [R(L) BemecTBEHHHX W KOMILIEKCHHX

uces m Teno [R(i|) KBATEDHNOHOB SBIANTCA NPOCTHME airedpamu,

mpuuem, Kak moxasan K,Beitepurpace [33],moma R u [R(()
ABIANTCA eIMHCTBEHANMA KOMMYTATHBHEME aCCOIMATHBHHME ITPOCTHME
Belle CTBEHHEMI asre0pamiu.

Koapno HasHBaeTCA YIOBJIETBODADMIUM VCJIOBID MUHAMAJILHOCTH, e CJH

Kaxnoe HemycToe MHOReCTBO eI0 NpaBHX,JEBHX WIM IBYCTOPOHHUX
HANeayioB COINEPRUAT IO KpaiiHei Mepe OIuH MuUHMMaJIBHH{E Hueat,T.e.
uneaJ He OXBaTHBALIME HUKAKOI'O IPYI'Or0 MIeaja M3 3TOI0 MHOXEe-
¢TBa.BcAKaA BemecTBEHHAA aaredpa YIOBJIETBOPAET YCJIOBMD MUIHHA-
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MaJBHOCTH, TAK KAK BCAKAN upeas aJreOCpH ABIAETCA JAHEHHHM NOI-
OpOCTPaHCTBOM 5TOl aJreOpH,pacCcMaTpUBaeMOil KakK JMHEHEHOE Ipo-
CTPAaHCTBO, & B Ka®IOM HEOyCTOM MHOXECTBE JMHEHHHX MOANPOCTPaH-
CTB MMEeTCA NOANMPOCTPAHCTBO MUHMMAJBHOE pasMEepHOCTH.

[IosTOMy K DPOCTHM BEmECTBEHHHM aJareldpaM NpUMEHMMa Teopema
Bennep6épua - Hérep ( [32) ,cTp.I189 ), COIMIACHO KOTODOil BCAKOE

IIPOCTOE KOJBIIO, YIOBJIETBOPAKIEE YCJOBMD MUHMMaJbHOCTH, ABIAETCA

IOJIHHM KOJBIOM MATDHIL Hall HEKOTODHM TeJoM. Tak Kak ¢ Ipyroi

CTOPOHH, TEJO Haj KOTOPHM HOOCTPOEHO 5TO HOJHOE KOJBLO MaTpHI,
B CWIy TOI'0,49TO 3TO KOJBIOQ ABJAETCA BemeCTBEHHO# anare0poi,camo
IOJURHO OHTH BEmMECTBEHHOU aireOpoid, TO K 9TOMY KOJBIy NIpHMEHUMa

reopema Tpodenmyca ([68],cTp.372), COTNACHO KOTODOH BGAKOE Te-

JIO, ABJARNEeeCs BelieCTBEHHO aCCOIMaTUBHO’ aﬂfedEOﬁlﬂBﬂHETCH

wm noseM R BemeCTBEHHHX UMCEJ,WIH MOJeM [R(() KOMIIEKCHHX

@ices, WM TesoM [R((,j) KBATEDHHOHOB.

U3 yKasaHHHX IBYX TeODPEM HEMOCDPEICTBEHHO BHTEKAET,49TO BCIKad

IopocTad BemeCTBEeHHAs acColaTWBHAA aaredpa ABJAAETCA WIN aarel-—

polft /R, BemeCTBeHHHX W -MATpum, W anredpoft fi,(() Kommrexc-

HHX W -MaTpEn , Win anredpofl [, ((,[)KBATEDHUOHHHX /. ~MATDMI.

BameTiM,9T0 B cEay (I.1.49) axredpa [R((e) aHTUKBATEDHUOHOB

mpocTa.
OJMEMEHT KOJBIA WM aJrepH HA3HBAETCA HIIBIOTEHTHHM, eCJHH HEKO-

TOpad er0 CTeleHb pPaBHA HyJo,COBOKYNHOCTH TAKHMX BJIEMEHTOB i
q9TO IJIA BCeX dJeMeHTOB (X aireCpH WIM KOJBlLA OPOW3BeIeHWA
o(§ i 30{ HWIBNOTEHTHH , COCTABIANT IBYCTOPOHHUE HIEaN,HABHBaE—
MHi pammkaiom.Koupna u aarelpH, He oCJajaimme pamnKajamu,OT-

JUYHHMA OT HyJIA, HASHBANTCA LOJYTpOCTHMY.IIA HOXYHPOCTHX aIredp
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mMeeT MeCTO TaK Hal3nwBaemad OCHOBHAfA TeOopema [68] » COIVIACHO KO-

TOPOil BCAKAA MNOJynpocTas aiaredpa MOXET OHTh ONHO3HAYHO pPa3JIOKe-—
Ha B NpAMYD CYMMY NPOCTHX ajredép. B cuay 3Toi TeopeMH ajredpa

Re ) OIBOUHEX 9nceN ¥ TeH30DpHOe Npom3BelleHAe pPOCTON aJredpH /ﬂ

n_aiaredps [R(¢) ABJAARTCA NONYNDPOCTHMEA aireCpamu.

I.1.4. WIVOSOPJIOBH AITREPH. Anrecpa R, R(i) . Rie) , Rij)
R({,e) ABIADTCA YaCTHHME CaydaAMd KIAPPODPIOBHX aJredp [62) .

Kmmddopnosoii anrespoi EIKH HOpANKa W ¥ HHIeKca ! nasumpa-

eTCA BemeCcTBeHHAA acCommaTHBHAA gt -—aJjredpa, 0asuc KOTOpoi

COCTOMT M3 BNEMEHTOB L1,0:,0,,... ,2u-{ 1 BCEBO3MOXHHX NpPOH3BE-
DeHni e,:,gt.‘.gﬁe‘-'&-*...e‘;k 9THX BJIEMEHTOB.,

YMHOXeHHe Oa3MCHHX SJEMEHTOB OCYHMEeCTBII@TCA IO NpaBUIaM

€.¢)=—e¢e (I.I.52)

u

el=1 (az1,2,) , eX=-1 (u=bt,... n-1) . (I.I.53)

B cayugae £=o Kmpjopnosa anredpa 0o003HaAvYaeTCH //V h ; BJeMeH-
TH KINGPopnoBHX airedp HaswBapwT KIMGPOPHOBHMU gucjamu. POPMYJIH

(I,.I.52) m (I.1.53) NMORA3HBANT,YTO B KARIOM BJEMEHTE €iiy-(y
BCe MHICKCH pasHHe: eCNM B OpPOM3BefieHHe €(,...(,  WMEDTCA Onu-
HaKOBHE COMHOXUTEJHE,MH MOXEM IePeCTaBATh HX,NOJb3YACH IPABIIOM
(I.I.52) Tax,9TOCH OHHM OKA34JUCh PANOM, & 3aTEeM BOCIOJH30BATHCA
npasmwioM (I.I1.53). Us opasmna (I.I1.52) caenmyeT,d9To BJEMEHTH
€t Cy, B COBIAJANT, e NONCTAaHOBKA

(£| Eg."'t“‘
51 -ia.---jb_‘
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YeTHAsd, W OTJAUYANTCA 3HAKOM,ECJH 3Ta HOJCTAHOBKA HeveTHad.(OT-

coIa cJaenye?T,dTo
h
Coyicoay 3 (-1 855, (I.1.54)

i
em.--g},.” = ("1) €,z/hcf,...2,f (I.I1.55)

lloaTomMy B anre6pe /K

2 h

efz"';‘l: (-f)e!l---ik'e.u,...;‘ : (a-f)h(l- 1)‘zh:-_ _f)A (I.I-se)
2h y -

ey ther= (1) paether-Cyparzy (V1 S e HL18T)

[[pou3BOJIEHHE SJAEMEHT aJrelCpH é)}(’" MOXET OHTH 3allMCcaH B BHIE

O(::ﬂ-fﬂ&; ¢ ulteﬂqii'"‘* acw”‘?i,-..l.'lﬂ' 7 R FPURRT (I.1.58)

B anrelpe f//(,,‘ ompeneJeH mepexon oT axemenra (I.1.58) B co-

OPRE HHOMY SJIEMEHTY

hthe) Alh- z,ﬁ wi  (1.1.59)

hel
o= Q- a‘e.,« 8 1) L' “s q,*(’) Cirn-1

JTOT IEePexon,KaK HEeTPYIHO NpPOBEPHTEH, YIOBIETBODAET YCJOBHAM
(I.I1.27) m, ciaenoBaTeJbHO, ABJAACTCSA HHBOJKIME,KOTOPYDL MH Oy-

IeM Ha3HBATh OCHOBHOI MHBoJwIMell KM{OOopHOBO# ayreOpH.

AHaJIOTUYHO BemecCTBeHHO# wiuddopmoBoi anrredpe oupenemm'cf{

KoMIIeKCHaA KIMPIopuoBa anredpa /K, («') - OveBHIHO, a.nredpﬂ
f/A’n&) coBIazawT ¢ axredpot /K, (i) -
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