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1 CrpyKTyphbl 1 TeOpumn. DJjieMeHTaPHbIE PacHINPEeHUs

SadukcupyeM HEKOTOPYIO CUTHATYDPY U Oy/ieM paccMaTpUBATh CTPYKTYPHI M T€OPUU C ITOM
curaarypoit. OCHOBHBIM OTHOIIIEHIEM, ¢ KOTOPBIM MbI IIPOJIOJIZKAEM PA0OTATD, SIBJISETCS OT-
Horenne uctTunuoctu popmyibl B crpykrype M; obosnavenue M F .

Onpepenenune 1. Ilycte M — crpykTypa.

Torna Th(M) — meopus cmpyxmypo, M — MHOXKECTBO BBICKA3bIBAHU, BBITOJIHEHHBIX B
cTpykType M.

Teopus Th(m) muootcecmea cmpykmyp m COCTOUT U3 BHICKA3bIBAHUN, BBHITIOJHEHHBIX B KarK-
JIOi CTPYKTYpEe MHOKECTBA.

[Iycth ¢ — Teopus (IIPOU3BOJIBHOE MHOYKECTBO BBICKA3bIBAHMIA).

Torna Mod(¢p) — waacc ecex modeaetc meopuu .

Takum o6pa3oM, y Hac ecTb jBa orobpazkenus: Th(m) — u3 MHOXKECTB CTPYKTYD B T€OPHU
u Mod(¢) — u3 Teopuii B MHOKECTBa CTPYKTYD.

3ameuanwne. B cooTBeTcTBUU C €CTECTBEHHOI MaTEMATUIECKON TP IUIINAE 3JIEMEHTBI CTPYK-
TYp, OOBEKTHI €CTECTBEHHO 0H603HAYATH MAJBIMU (CTPOUYHBIMHU) JIATHHCKUME OyKBaMHU, a Ca-
MU CTPYKTYPbI — OostbinuMu (pornucHbiME). Takzke GOJIBITMMU, TPEYeCKUME, GYKBAMU MBI
obozHavyaeM (popmyiibl. JIj1sT MHOXKECTB CTPYKTYP U MHOXKECTB pOPMYJT ObLIO ObI €CTeCTBEH-
HO MCIIOJTb30BaTh «erre 00 bmmes OykBbl. VX, oiHaKO, amdaBUThl HE MPEIOCTAB/IIOT. MbI
IPUHUMAEM, TIO9TOMY MapaJIOKCAJIbLHOE, TPOTHBOIIOJIOKHOE pelleHne, HaunHaeM 0003HavYaTh
MHOKECTBa, CTPYKTYP MaJIBIMU JIATUHCKUMU, 8 MHOYKECTBa BBICKA3bIBAHUI — TEOPUU, MAJIbI-
MU rpedeckumu OykBamu. Hajieemcsi, 9TO pe3y/IibTaToM 9TOr0 3aMevYaHus CTaHEeT HEKOTOpPas
[epBOHAYAJIbHAS BHUMATEIbHOCTD YNTATENs, KOTOpas yOepekeT ero oT HeJIopa3yMeHuil u
YpPE3MEPHBIX HAIIPSKEHHIA.

Banaua 1. Jlokaxwure, 910

e Orobpaxkenuss Th, Mod — (HecTporo) MOHOTOHHO yObIBaroIHe (JAPYIUMHU CJIOBAME —
AHTUMOHOTOHHBIE).

e m C Mod(¢) <= ¢ C Th(m);
e ¢ CTh(Mod(9)) ;
e m C Mod(Th(m)).



ITonckaska. [aBHoe moHsATHE, KOTOPOE 3/I€Ch HYKHO — 3TO UCTUHHOCTH BBICKA3bIBAHUS
B crpykType. OOparuTech K CBOMM COJIEpPKATEJHLHBIM IIPeJICTaBIeHNAsIM, €CJIU HYXKHO — K
dopMaIbHBIM OIPEICTCHUSIM.

Onpenenenune 2. [lycts 3ajaHbl JBa MPOU3BOBHBIX YACTUIHO YIIOPSIOUEHHBIX MHOYKE-
CTBa, 9JIEMEHTHI IIEPBOI0 0003HAYHUM ¢, BTOPOI'O — M, a 00a OTHOIIEHUST HECTPOr'o IOPSIIKA
0003HAYMM OJHUM U TE€M K€ CUMBOJIOM C.

O nape orobpazkennii (T'h, Mod), nist KOTOPBIX BBIIOJHEHO YTBEPXK/IEHIE [TOCeIHel 3a1a-
91, TOBOPAT, YTO OHU 06pasyiorT coomsemcmeue laiya (aHMUMOHOMONHOE) MEXKIY ITUME
MHOKECTBAMU.

Ounpenenienne 3. (Hamomunaume.) CTpyKTYphl (94eMEHMAPHO) IKEUBAAEHMHDL, €CTTH WX
TEOPUU COBIIQ/IAIOT.

Bamaga 2. [lokaxkure, aro crpykrypa M’ skBuBajenTHa cTpykType M TOrIa M TOJIBKO
torga, korma M’ E Th(M);

Onpenenenune 4. [lodcmpykmypa cmpyxmypos
e CUTHATYpPa Y MOJCTPYKTYPHI Ta Ke, 9TO U Y CTPYKTYPHI;
® YHUBEPCYM IOJICTPYKTYPBI — IIOJMHOXKECTBO (II0JI-YHUBEPCYM) YHUBEPCYMa CTPYKTY PHI;

® 3HAYEHUS IIPUHA/JIEYKAIUX CUTHATYPE UMEH 00bEKTOB JIeYKaT B I0/I-YHUBEPCYME U OJIU-
HaKOBBI /I CTPYKTYPbI U MOJCTPYKTYPHI;

® 3HaUEHMs UMEH OTHOIIEHUI COBIIAQJIAIOT Ha IIOJ-YHUBEPCYME; TO eCTh eCJid OpaTh 00b-
€KThI TOJILKO U3 TOJI-yHUBEPCYMa, TO Ha HADOPaxX TUX OOBEKTOB COBIAIAIOT 3HAYCHUS
JABYX OTHOIIEHUN, ABJIAIONNX 3HAYCHUAMA OJIHOIO W TOTO K€ MMEHUW U3 CUTHATYDHI.

Omnpenenenne 5. /s Beskoil crpykrypsl M o6o3uaunM depes M@ cTpyKTypy, CUIHATYPa
KOTOPO IOJIyYIaeTCsT U3 UCXOIHON CUTHATYPHI I00aBJIeHIEM UMeH JJIsi BCeX 9/IEMEHTOB HOCH-
Teasa M, KOTOpble He IMe/In UMeH B ucxoanoit curaarype. Ctpykrypy M© MOKHO Ha3LIBATEH
Takke umenosaruem M.

Taxum o6pasom, B crydae M = (Q, {<}), reopua Th(M®), xkpome Th(M), 6ymer conepKaTh
BCEBO3MOKHBIE BbicKasbiBanus Buja 0 < 1;0.5 < 0.75;...; Jz(0 < x A x < 0.00001) u Tax
JaJee.

Ounpenesienne 6. (Hanomunanue) u sroro ompejesnenus pasbiie He 6buio [Tycrs My =
(Dy,3,3H;) — nogerpykrypa crpykrypet M = (D, 3, 3H). M — Ha3bBaeTCa saemenmap-
HoLM pacwupenuem My econ:

e VM, — moncTpykrypa M;



e 3HaveHMs B 00enx CTPYKTypax Jioboit dopmyasr $(x) coBIagaroT Ha SJ1eMEHTAX MOJl-
crpykrypsl: M E ®(a) <= M, F ®(a) niaa moboro Habopa a uMeH 3jeMeHTOB D;.

B stom ciiyuae takake M HasbIBaeTCs asemenmapHoti nodcmpykmypot M.

Bamaga 3. [dokaxkure, 4TO:

e crpykTypa M’ aBiIfeTCs 97IeMEHTapHBIM PACIIUPEHHEeM CTPYKTYPLI M TOrga U TOJIBKO
Torja, korja M’ E Th(M®).

OueBuHoe 3aMevaHUE:

3amaua 4. Ecim crpykrypa M gBiageTcsd 3/ieMeHTApHBIM pacliupeHueM cTpyKTypbsl My, To
9TH JIBE CTPYKTYPHI SKBUBAJIECHTHBI.

EcrecTBeHHO BO3HHKAET CJIG,ILYIOH]‘I/II‘/JI BOIIPOC:

CyuiecTByoT Jiu Takue CTpyKTypbl M m M, 4uTo:
(1) My — moxgcrpykrypa M, u M, skBuBasentna M, HO
(2) M, ue siByIsIeTCsI 37I€MEHTAPHOU MOACTPYKTypoii M?

Ele panbIie BO3HIKaET BOIIPOC, MOXKET JIM OBITH PACIIUPEHNE CTPYKTYPhl HE3JIEMEHTAPHBIM
pacimpeHuem !
MbI OTBETUM Ha 9TOT BOIPOC [TO3IHEE.

Crenyroras BaXKHas TeOpeMa B HEKOTOPOM CMBICJIE CBOJHUT BOIPOC 00 3JIEeMEHTApPHOM pPac-
IMUPEHUN K YaCTHOMY CJIydal0 KBaHTOPa CyInecTBoBaHus. B ee (opmyupoBke m JoKa3a-
TeJIbCTBE MbI OyJIeM, KaK 3TO YaCTO JIeJIaeTCsd B MaTeMaTUKe, He Pa3/indarb OObEeKThl U MX
UMeHa, TOBOPs O MOJICTAHOBKE 00beKTa B (hopMyJ1y, OyaeM 1o Ipa3yMeBaTh IMOJCTAHOBKY CO-
OTBETCTBYIOIIETO NMEHN.

Sagada 5. Kpurepuii Tapckoro — Boora

[Iycrs My = (D, 3, 3H;) — nogcrpykrypa crpykrypbl M = (D, ¥, 3u). Cuenyiomue j1sa
yCJIOBUS SKBUBAJICHTHDI:

(1) M — syiemenTapHO€e paciiupeHue cTpyKTypbl M;

(2) mst ro6oit hopmysbl P(x,y), rme © — HaOOP MEPEeMEHHBIX Wy — IHepeMeHHas, U JIJIs
Jiroboro Habopa a djeMeHTOB [:

M E ®(a,b) nyst Hekoroporo b € D = M E ®(a,b) aist Hekotoporo b € Dy.

ITonckaska. (1)= (2)
Paccmorpure dbopmyity ¢ KBAHTOPOM CYIIECTBOBAHUS 110 Y, BOCIOJIB3YHTECH OIPE/CJICHIEM

QJIEMEHTAPHOI'O PaCHINPECHUA.
(2)= (1)



[TonipobyiiTe MOKa3bIBATDL WHIYKIMEH M0 mocTpoeHuio ¢dopmyibl. [loe3no npu sToM cum-
TaTh, 4TO B (2) yTBepXKJIaeTcs He TOJbKO MMIUIMKAIMSA, HO U Cpa3y BbITEKAOIasl U3 Hee
9KBHUBAJIEHTHOCTD.

Kazxkercst, panbIiie KOHeIl JJ0Ka3aTe/IbCTBa 0003HAYAJICST KB IPATUKOM. Y MECTHO 9TO CJIejIaTh
n 371€Ch. ZL&JIBH_IG MBI HepeXOﬂI/IM K BOHpOcy, CB4A3b KOTOpOFO C Hpel[blﬂyHlI/IM HE Oo4YeBUIHA
qnraresio. HyKHo c¢eraTh Kakoi-HUOYIb ePeXoIHbI MOCTHK.

MozkeMm Jin MBI JIJTT KOHEIHOW WJIM CYETHON CUTHATYPBI C IIOMOIIBI0 KOHEYHOT'O WJIM CUEeT-
HOTO YHCJIa BBICKA3bIBAHUII OmMMcaTh CTPYKTYPY, KOTOopasi 00g3aTeIbHO Oyaer HecdeTHOM?
OxasbiBaeTcd — Her!

3amaua 6. Teopema JIéBeHreiima — CKoJsiema 006 3j1eMeHTapPHOI MOACTPYKTYype
Jltobast beckoHeuHas CTPYKTypa ¢ KOHEYHOW WM CYETHON CUTHATYPOH COJEPXKHUT CUETHYIO
9JIEMEHTAPHYIO TOJCTPYKTYPY.

ITonckazka. Byjem cTpouTh MOACTPYKTYPY TaK, YTOOBI MMOTOM HUCIOJIb30BATH KPUTEPUit
Tapckoro — Boora.
Y10 MBI MOJIOKUM B TOJCTPYKTYPY

Bce sieMeHTBI, J171s1 KOTOPBIX Y2Ke OBLIH MMEHA.

Bce siemeHTBI, KOTOpBIE JIOJIKHBI HaliTHCh 110 Kputepuio Tapckoro — Boora — yciio-
BHIO (2).

[IoBTOpPHUM CUETHOE YHCJIO Pas.

Bosbmem obbegunenue.
JlocTarodHo 1 3T0r0?

B sToMm mitane PeYIb UJET O IIOC/IEJJOBATE/IbHOCTU 3JIEMEHTAPHBIX paCHII/IpeHI/Ifl. ,ZLJIH €ro pea-
JIM3allvy HaM 6y,ZLeT IIOJIE3HO CJIelyIollee eCTeCTBEHHOEe OlIpeJe/ieHue.

Onpegesienne 7. Ilycth jJaHa KOHeYHAs WU CUE€THAsS MOC/IEJI0BATEIBHOCTL CTPYKTYD, IJIe
KazKJiasl CTPYKTYpa ABJISIeTCsI MOJACTPYKTYpoil ceytoteii. Obsedureruem 3TOil TOCIe10Ba-
TEJIbHOCTHU SABJIFETCS CTPYKTYPa, Y KOTOPO YHUBEPCYMOM siBJIsieTcs oObeunenue (HeyObiBa-
IOIMIElt) [TOC/IE/I0BATEIbHOCTH YHUBEPCYMOB YJIEHOB MIOCJIEI0BATE/IbHOCTH; 3HAYCHNE KAYKIIOTO
uMeHn obbekTa GepeTcst U3 MepBOil CTPYKTYPDI, a 3HAYEHUEM KarK/I0r0 MMEHH OTHOIIEHUSI
SIBJISIETCsT O0bE/IMHEHIE 3HAUCHUIT 9TOIN0 NMEHH B 9JIEMEHTAX [TOCJICIOBATEIbHOCTH (B KaZKJIOM
9JIEMEHTE — 3TO IOJAMHOYKECTBO MPSMOIi CTEIIEHU COOTBETCTBYIOIIErO YHUBEPCYMa, IIPSMbIE
CTEeIeHN TOXKe He yObIBaoT).

3amMeTuM, 9TO 00beJUHEHNE BO3PACTAIONIEH MEOYKH Mbl y2Ke HCIIOJIb30BaIl HECKOJIBKO Pa3
(rme?). Dra GobIIast Uaest HaM eIle IPUTOJUTCS.



Teopema komnakTHocTu (MasbneBa) (Hanomunanue)
Ecin j11060e KOHEUHOE OJIMHOYKECTBO T€OPHHU BBIIIOJHIMO, TO T€OPUs BBIIOJIHUMA.

W3 omnpejienienus caeCTBUSI U T€OPEMbl KOMIIAKTHOCTU MbI Ha IIPOIIJIOM 3aHITHU 3aHATUN
JIETKO TIOJIy YU/ YTBEP2KIEHUE CJIeAyIoIeil 3a1adm, KOTopoe MOXKHO ObLI0 Obl Ha3BaTh Teo-
peMoil KOMIAKTHOCTH JJId CJICJICTBUN.

3amaua 7. Ecyin BbicKa3bIBaHUe CJI/lyeT U3 TEOPUH, TO 9TO BhICKa3bIBAHUE CJIEIyeT U3 HEKO-
TOPON KOHEYHOW ee 4aCTu.

Ilonckaska. Mbl yike pemain MOXOXKYIO 33/la9y B CJIydae TOJIBKO CUYETHBIX TEOPUil.

3anauya 8. Teopema JIéBenreiima — CKoJsiema 00 3J1eMEHTAPHOM PAaCHIMPEHUN
s yiro60it GeCKOHEYHON HOPMAaJIbHOW CTPYKTYPhI ¢ KOHEYHOW WJIM CUYETHOW CUTHATYPOIL
CYIIIECTBYET 3JIeMEHTApHOE HOPMAJIbHOE PACIIUPEHNEe CKOIb YTOIHO OOJIBIIOIN MOITHOCTH.

IToackaska.

— Ilna namnoit cTpykTypsl M pacemorpure Teopuio Th(M®)

— Crenyromuii mar: jp06aBUM MMEH, CKOJbKO HYXKHO J0 HY:KHO# MortHocTtu. /lobaBum K
teopun Th(M®) Tpebosanue paziuuus (HepaBeHCTBA) JIJIst HOBBIX HMEH.

— Teopema KOMIIAKTHOCTH (HeIOKA3aHHASL JIJIsT IPOU3BOJIBHOI MOIITHOCTH, HO MBI PAa3peIaeM
cebe ee UCHOJIb30BATh) JIAeT CYIECTBOBAHIE MOJEN KaK MUHUMYM HYKHOW MOIIHOCTH.
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