





IpYryio THIOTE3y), a MO HX NePBHYHBIM CPeAHHM Mpgy; HaXomstcs
OWUGKH ap, 3ABUCSIINE TOJBKO OT BHAA Oy

ITocne mpuMmeHeHUs TEOpPEMBl TOHCK ONTHMAJbLHOTO IpaBH/IA CBO-
JUTCA K HAXOXAeHHI0 K03(p(HIHEHTOB atkj; MHHHMH3HPYIOULHX COBO-
KyNHYl0 OWHOKY o{d)=M"a,(d), a B KOHe4HOM cuere, GJaarojaps
nocJefHe#l 4acTH TeOpPeMbl, MUHHMH3HDYIOIHUX JHHeHHY (opMy OT
at,; npu orpanndenuu (7.7). Uem Bhbllle H WHpe Kak OQYHKUUS Yy
Kaxjoe 0%, TeM MeHblle OyJerT OMHOKA «ax, TO3TOMY COBEPIIEHHO
ACHO, YTO ONTHMaJbHOE NpPaBUJO OYyIeT CTPEMHTLCS YBEJNHYHTh CyM-
My TpeANnoYTeHHH 0%, 6auke K 1, menasd TeM caMbIM KaK MOXKHO
MEHbUIUM HeHTpaJbHOe pelleHHe 0°y, U KOHEUHO Ke, PaBEHCTBO CyM-
Mbl 1 O6ymer o653aTeNbHO JOCTHraThbcsl B KaKHX-TO TOYKax y*, Ha3bl-
Ba€MbIX «TODAYHMH», B KOTOPHIX HeHTpasJbHOE DelleHHe OTCYTCTBYeT:
0?»=0. DTH TOUKH ONpeaeaaT OHOGKH U BHJ MpaBUJa.

Byar ontumasbHOe TpaBHIO MOCTPOEHO, O, CTAHYT KaK MOXKHO
UIUPOKHMH H JaJibliie PacIiHpPATh HX yXKe HeKyJa, TOJbKO JIHIUb 3a
CUeT «pasjaudH» HEHTPaJbHOIO pelIeHHd, YTO He MeHsleT HM Trops-
YMX TOYeK, HH, CJAeJ0BaTeJbHO, OIHOOK, NMO3TOMY BC€ 3TH ITIpaBUJA
OyIyT 35KBHBAJEHTHBIMH HE3aBHCHMO OT crnocofa «pas3gaum»,

CuHTE3 JeTeDMUHHDPOBAHHB X npaBuJ Ilpasuio Jy, KOMINOHEH-
Thl O%, KOTODOIG INPHHUMAIOT TOJbKO cHawenus O mam 1 (ecam omHa — 1, ToO
ocrajbable — 0), HaspiBaeTcsl JeTePMHHHPOBAHHBIM H 3KBHBAJEHTHO [I€TEPMHHHDPO-
BaHHO{l oueHke Ky cocrosting k: 0%, =08, (Fy) (cm. § 5.5). PHCK OLUEHKH NPH HeabTa-
norepsix M8y (£,) mnpeBpaliacTCi B COBOKYNHYIO OWHOKY «(J) npaBuaa pasin-
yeHHs runores. JleTepMHHMPOBaHHBIE NpPaBH/Ja He SBJAIOTCH ONTHMAIbHBIMH. Kpome
cnyvas, xoraa Bce JAp, k=1, .., K, mpeacraBasior coGoil HHTepBaJjbilble pacmpe-
JeJIEHHsT BepOSITHOCTRIl (4TO cAeiyeT M3 HHAMKATODHOHN CTPYKTYPBI NMEPBHYHBIX TNPH3-
HakoB VIPB u Teopemm 7.1).

HerepMUHNpOBaHHOE NPABHJO 5KBHBAJEHTHO pa3bHeHNIO NPOCTPaHCTBA % Ha

Henepecekatwomuecss uactn Ap={y:0ty=1}, JAr=%; npn nonaiaHnu HaOIIOLEHUH
k
y B A, mnpunumaercss k-f runotesa. OnrtuMmanbaoe (mo xpafimefi Mepe, B KJjacce

JIeTePMHHMPOBAHHLIX) TNpPaBHJO COOTBETCTBYET TakKHM Ap, KOTOPblE MaKCHMH3HPYIOT
MO=M"P, (Ar). D10 Moxker OBbITb MakCHMyM 1O £ CTOSIIHX cpaBa HHZKHHX Be-
EEHTH—(;-CTE_E NpaBUJIbHBIX pellleHnil, HJIM B3BeWCHHAs HX cyMMa MAxPx(A4r). B noc-
JefHeM cayude 0cOGEHHOCTb ONTHMAJbHBIX Ay, MOMOramomas HX HAXOXIEHWIO, cie-
nyiomast: ApPp(Ar) =MP(Ar), VI, k, 1. e B3BellleHHast BePOSITHOCTb MHOXKeECTBA
A, TpH «CBOEi», k-il THIOTE3e JO/NKHA GBITh HE MeHblne, YeM NpPH IPYLHX.

Hass PB wmuoxectBa A, JOMKHBI COCTABJATbCS M3 NEPBHUHBIX COOLITHH TIH-
nOTe€3 H CTPOHTbCA Ha oOBeAuHeHHOH (mo k=1, .., K) anre6pe stHX cO6HITHIL
HyxHo oTmernTb, uTo BhIGOpD ONTHMAaJbHBIX Ap, B 00lleM, He SBJIsSEeTCS OJHO3HAY-
HbIM (HaMeK Ha CyLleCTBOBaHMe HeHTpaJbHON 06J1acTH, yKe Kak-TO DO3JaHHOH Ino
Ar). «T'opsume» Touku OyIyT pacnosnaraTbess Ha IpaHuuax obgactell u  6yayT
COBEpIIEHHO HEeNMOABHXKHBI: HeflTpaJbHas o6JgacTb HX He 3aXBaThiBaeT, 4TO (UK~
CHPYeT OLIHOKH.

Pasauuenne runotes no 3ajnaHHbIM KoppeasiuusM. PaccMoTpuM
KaK WIJIOCTPALHIO CHHTe3a, H KaK BaXKHBH AJNA TNPakTHKH cJaydak
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sajayy, [Ae Kaxaas U3 THIOTE3 3ajiaHa CBOMMHE KOppeJaslusMi, HyCTh
’
TOUHBIMHU!
'/%h:Mh(y—wk)(y—wh)T——‘Bhr k=1,.., K. -
3pecb Yy U Wi — BEKTOPLI-CTOJNOILI 3/1€MEHTOB Yi, wr (i), l——6, s lrvzlr
a Bp— MaTpHILbI KOppeJsilui pasMepHOCTH nXxn TakpM O paHa}?aS;
KaJ0f TUTOTe3e COOTBETCTBYET CBOU BEXTOp caBura wp i siﬁiTaeM
¢ yueroM 3TOTO C/BHTa MaTphiad xoppeasuuii. Kpurepuem .
MuHEMYM 0 (9) = Xhror (). . §
O‘ngeﬂe.nnM, II0Jib3yACh TEopeMou 7.10, no mnpH3HAKaAM Mone.nilg
GopMy ONTHMAJIbHbLIX peuieHuit. Hucmuo ‘nepBHquZx IIPU3HAKOB feoQ
KasK[I0H OTHEeJbHOIl TUIIOTEe3bl paBHO, OueBHEHO, 1% H corJIacHo‘Koaq)~
peme 7.10 xaxjpoMy H3 NPH3HAKOB noJxKed OLITh npmmcaﬂ6 030
(uUHEHT, YTO B BeKTOPHOH (opMe BBITJISAHT cJeayomuM 00pa3oM:

a§ = [Ch— (y_wh)T Ah (y '—wk)]+y k= ],"'a K? (78)’

) K
Mk a’;r— l—OLk (@)=Ch—~ 2 '[I'Ak Bk’
k=1
W % , u
rge oy (0) BBITMCAHBI COTJACHO nocjejHeHd dacTH TeopeMbl, aw?}imx
GyayT CUMMETPHUHBIMU (o cuMMeETpHH By) MaTpuuamu Heg3B§6HeM :
kospuunenros Ax (i, ) BHIOOP KOTOPEIX M cOCTaBiser Mp y
cuHTe3sa.

- . T e inf 0%, =0, sup dity=1,
TlpaBujio HA3LIBACTCH KOHTPACTHOLM, ecan 11/ y=0, yl g=1

Vk. Ios (7.8) KOHTPACTHOCTh 3KBHBAICHTHA Cr = l: Torpa K‘ay.m—oe ;d?
gocturaer 1 npu y=wy 1 COBOKYIHA ownGKra 3anuuercs: g(ggl;b
=S tr Ay By HeTpyano BHIETb, 4TO BECA I‘H‘H(?Te3 JIETKO M}gg};s oHT
yuTeHbl yMHOKEHHEM Ha HHX B, mosTOMY JONYyCTHMO 7(\/IB:J‘IH By
B;) cuuTaTh naJee Ap==const U MHHMUMH3HDPOBaTH CyMMapHy 1
3 tr ApBg.
Ky ﬁot}r{é)};?:];ﬂbie npaBuia OKa3biBAIOTCSA JOCTATOUHBIMH {1%1{1 g¥p$§§:
JeHHOM yAaJeHuH runotes Jpyr OTr JApyra (urobBl OTOMH A o7 TOK-
BHaJbHOro cayudas Oy =c¢;). Kak QyHKunu y OHH Tpeacra aXI F C
60ii COBOKYIHOCTb Napabo/Ioni0B Oky C BeplUIMHAMU B Tg:g MB%MT;
BLICOTOI OFw, =1. JlJist HArJSLAHOCTH MHTEPHpETALHH yA0OHO MBiby
n—=9. OcHOBaHHAMH TMapab0/0HI0B, T1e OHU IEPECeKaloT KOOp,’lHH‘aNT-
HYIO IMJIOCKOCTb, OYAYT 3JIIHIICLI (cm. puc. 7.8) ¢ ceé)eﬂnuaggmsnc ;;
UYem mupe napaGosions k-ii rUNOTESH, TEM mupe Oyner

TeM MeHblie GyaerT omnbka a(d). Ho mupuina OFpaHI/I‘qI/IBa%TCJIF{OHTﬁ)gB
GopanueM (7.7), COOTBETCTBYIOILUM TOMY, HTO cyMMa mapa %O*BaHI/Ie
He JOJKHA HH[Je IpeBemath 1. KoutposupoBaTh 3T0 Tpe Bamne
JOCTATOYHO JIHIIb B PACIOJAraloUIHXcs Te-TO MEXKAY Wi «TOp e
TOUKAX, 0GO3HaueHHbIX Ha pHC. 7.8 3BE3A0UKaMH. s o»ani}O o
ro npaBuia, MOCKOJbKY Bece Oy Jesainrcd Kak MOJKHO ULIHDE, “ p -
YHX» TOUEK JOJKHO OBITH MAaKCHMasbHOE UHCIIO, TPHIEM OHH yzé)l/(_
pacroJiaraTbcsi TAe-T0 B CepelHHax Ipynm B pasHbIX ‘CO‘{ETaHH?I;(ﬁ Bah

TOPOB Wy (IpHYEM TeMH, AJs KOTOPBIX nepeceyeHne OCHOBAE y
HeHyJIeBoe) . 1o



Puc. 78. Kapruua pacnoJsioxe-
HHS <TOPSUHX» TOuYeK

Z;

Kpeme «ropsuuxs rouex g

HEHTPOB wy Be3ne cymMa Hapa@OHOH-
AOB MpeANOYTeHUn OKazKercs

CTporo Menbuie 1. Haubosmee sto pp-
PAXCHO B 30He Ha puc. 7.8, jexauieli pue JIMIICOB, TJE pelieHHe
NOJMIOCTHIO HeflTpanbHOe: 97y =1, «Pazzauas HelTpaJbHOro peleHns,
XOTA, B obuleM, H nponssoibHas, wo NOIUHHACTCS DA3YMHLIM Haua-
JIAM:  HANpHMep, Bce cogepikaiieecs g 0%y mpeanourenue yA06HO
OT1ath GJausiexamell rumnorese, Hpyroii Bo3MOMKHBL yTh: BBeCTH
BO BCe MatpHusl Ay OIMH IOCTOSHHBI MHOXKHTENb @ H [JI% KaxKio-
'Oy NCIBICKHBATL Taroe ay, npn ROTOPOM cyMMa NpeinovyTenuii cra-
Het paBHOH 1. BO3MOXKHBI HHble BapHAHTHI,

OnTivaabroeTs pewlennii onpegeasiercs (opmoit smexauux B oc-
HOBAHUSIX 3JTHIICOB, MIHHMISHPYIOUIHX  CyMMapHyIo oudxy. Ocu
SJIHICOB M MX IIHPHHA CTABATCS B SABHCHMOCTb OT PacHoJOKeHHs
W, U Buna By, u YIOPaBAKAIOTCS HCKOMBIMH MaTtpuuaMu Ay. [lepeiizem
K HanGosiee npoctomy cayyar K=2

Ontumansnoe npasuao PasJuvyeHus: nByX rumnores, ITyers K=2 ¢
Oyidem IHckaTh ontuMalipHoe HpaBuIo Buaa (7.8), 1. ¢. nckate Mar-
puubsl A} u A, MHHUMH3HPYIOILHE CyMMapHyio OWHOKY tr A|B,--
+1tr A;B,. TpeGosanue 'y +02y << 1 nosmuo KOHTDOJIMPOBATHLCST B 06-
JIACTH HEHYJCBBIX 3HAUCHU d'y u 32y, e sanumercs Kkag orpaHuye-
HHe CcBepXy enmnnuelr cymmpr ABYX napaboJiounos 2—(y—wy)TX
XA, (y—wl)—(y—WQ)TAg(y—wg) (KBagpaTHUHBIX dopm y). Makcu-
MYM 110 y MOCTHraeTcst B «ropsieii» Touke Y=, noayvarouieiicst pemne-

HHEM ypaBHeHHus (A1+A2)y*=A1w1+A2wQ; B pe3yJibTaTe UOACTAHOB-
ki y* TpeGoBatme 3anmimercs:

2— WA W, — w3 Ay Wy (A, W +A,w,)T (A +A)~ (A, W,
+A,w,) < 1,

HJIH K€ 10CJIe HeKOTOPEIX npeobpas3oBanuii nepenumercs:
(Wy —wy)T AT (A, + Ay~ A, (w,—w) > 1. (7.9)

3neco MHHYC B TOKa3zaTeJse o3Hauaer, 4To MaTpulla nceBrooGparHas i,

' Tantmaxep @. P, Teopust marpuu. — M.: Hayka, 1966. — C. 34.
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uMeHHo, Taxasl, 4o AA“A=A (o6paTHas MaTpula B HOANPOCTpaH-
a b b
‘ B, € oHa ocofasi).

O0OCTBCHHBIX BEKTOPOB, €CJH
CTBeClim%aHHoe BaXKHO BOT mnoueMmy. Muunmuszaunust tr A|B,-+irA,B,

<l T ?
npi ycaosun (7.9), 3aMeHeHHOM Ha PaBeHCTBO, nponssciamcHﬂmhiqe 0
40M MHOKKHTegell JlarpaHxa M BelZeT K MATPHUHBIM YpaBHEHHS)

7 (A4 Ay) By (A1+A2)2A2WTWA2, W=Ww,— W,
Y (A1+A2) B, (Al—l—Az)zAlewA],

. p .
B KOTOpLIX ¥y #Haxoautcs u3 (7.9). Orciona, Tak }\aKInlg)znal/]as‘xA Iig’l}‘{b
eT ] MaTpHLBl A 2 -
cJefyeT BBIBOJ, 4TO Ma

umeer paur 1, cpasy xe b} \ 2 TaK
xKe ,uonpnmm 1MeTh paHr | M 3amHCHIBATBHCH B BHJE: Ap=a,gg", IZ
=1, 2, rie g — Bexrop-cronbeu. Torga o6paTHOH MaTpHILI Hoeéoy3
= ‘ atwofi :
LU,eC’TBy”ET, a Jauiip ncespoobparHasi: (A +Ag) ~=gg /(a1+a2).IeCTe -
Havasa b, =g "Byg, M, =g "Wy, CBOJIHM MATpPHUHBIE YDaABHEHIIST B) .

YR ’ A o

(7.9) x cucreMe CKaJsApPHBIX YpaBHEHHI:

m?*a;a,=a,+a, m=m,—m,
2 2
Y (al+a2)2 b1=a2 m=,
- 2 2
Y (ay+ ay)* by = af m?.

Y AT 2 -
Pewas HX HaxoauM ONTHMAJbHbIE a)= (1 -+ l/ bg/bl)/m s Qo=
Xy

=(1+ bi/bg) [m2. . | .
(B H"F/O‘Fe NOACTAHOBKH HAHACHHBIX @1 H Qg INPaBHJAO 3allHIIETC

Oy = [1— (1 YV by/by) (8 (y — wy))2/(g" W)],

i ol B
a 0%y ectb Jubo 1—o0!y (kKorpa HelTpaJbHOe peHIeHHe omae;}i?m
nonbgy BTOPOH THIIOTE3LI), JHOO HaeTcs aHaJOTHYHBIM 3%1?]&3[21 Hjaz
BbLIPAXKEHHEM ¢ nepeMeHo#l uHAekcoB 1 u 2 Mecramu. CymmapHas
omnbKa nmpasuaa 6yner paBHa

a;+ a,= (Vg B, g+ Vg B, g)*/(g"w).

.. N
Ocragcs mocaeaHuil mar — HalTH BEKTOP JUHeHOH oi?ffco;;}?yg
| i I BBIMHCAMN:
i < cd y), MHUHHMH3UPYIOUH
(Ha KOTOpBIH MPOGKTHPYET: e .
‘ ecJI0KHO IPH OAHHA
Hyl owWwHOKYy. ITO cpeaatbh H
;}élﬁrﬁﬁng Blzgng, Toria g MHHHMH3HDPYET  OTHOINEHHE
; =B~ =Wy—W].
"Bg/(g™w)? un paBeH g=B"lw, w 2 a it
g E(/).Elgee JZByx runotes. Ilycte K>2 u Héy}Kchr Hagnna:gsla(?n% }1’;(;1;[-
OB .
apHyio omuoky. Tpe
(7.8), MUHHUMH3HUpYIOLIEE CYMM noa
’ - HHEM COJEepPXKH!
: BKOI] OHKpeTHee, CYMMHpOBa 1
craHoBkoit Tyna (7.8) (x ConePIINMOT
35iTHEM MakKCHMyMa 1o Yy, p
KBaJpaTHBIX CKo6oK (7.8) u B ‘. o
TI/II‘Z’iuePTCH npu X Ary=XA,w;), obpamaercs B CHCTeMYy HeDaBeHC

SwiAw,—(Z A W) (ZA) (ZAwW)>=(2¢)—1, (7.10)

¥ : Je
rAe CyMMbl nepe6HpaloTcs s JI06LIX coueTaHH HHHeKC(;);BAxix‘:;I(CTo
I1 Ja -TO
9)) u Boaotp no K. Tlpuuem g K
oT aByx (aHajoruuso (7. s e KXo
: 2 : COOTBETCTBYIOUIHE KaX[
coyeTaHH# GyayT paBeHCTBA, y o




padeit» touxe. CaMo HepaBeHCTBO B (7.10) umeer B BHLY, 4YTO He
MEK Ly BCEMH COYETAHUAMH Wy CIOCOOHEI pPacloJarartbest «ropsiayHe»
TOYKH (TAK, €CJIH BCe Wy CTOSIT HAa OLHON npsAMoit B psl, TO paBeH-
€TBa OyAyT JIHUIb /I CMEZKHBIX map).

Ob.ieruenne cuutesy naer clepyouee obuiee yTBepiKeHHe, SB-
JIFIoleecss aHaJlOroM TeopeMH 6.5,

YtBepxaeuue 7.11. Ilycrs eunoresor cummerpuuns medxcdy
€000d 8 Tom cmbicae, 4TO tyuwiecrsyer npeobpaszosanue HAGA00eHUL
V. ocrasasowee sadauy na mecre. memss eunoresst mexcdy coboii:
,./IZZ"=J{3',?, k=1, .., K, 20e vk OCyuiecTeasner nepecTanosKky uudex-
€06 k. Tozda munumusupyiowee CYMMAPHYIO OUWLUOKY NPABUAO 9KEU-
BAPUAHTHO: Oy = FyF.

Ecnn V — ynosaersopsiomee YTBEPAKAEHHIO mpeobpasoBaHue, TO
floc/Ica0BaTe/ibHOE NpUMeHeHHe Vi=V .. V OyAeT Takke yIOBIETBO-
PATb emy, nostomy V! o6pasyior rpynny mnpeobpazoBanuii. CMbICJ
YTBEPXKAeHUs 7.11 B TOM, 4TO, MOCTPOUB KaKyl0-TO OZHY H3 COCTaB-
JIAIOUHX DEAoero npasuia, ckaxeM, o'y, Mpl TIEpEHOCHM ee Ha
Apyrne cocrapasiomune 0%y, rae k=v!l, noxcrasass Vly B 9!, Ha
Mecto y. Ecam v/1 npu usmenenun [ npobGeraer Bce k=i, .., K, To0
OKa3bIBAETCS * JOCTATOYHEIM IIOCTPOHTH BCEro ONHY COCTaBJISIOLLYIO
fpaBsnia, neperoca ee npeo6pasosanueMm Vly ma pee OCTaJbHbIE,

Hast npaBuaa (7.8), ecan umeercst V, muKIHYeCKH epeCcTaBJIsiio-
liee runoressl 12, 23, .., K—1, ckazaHHoe COOTBETCTBYyeT: Ay=
= (VA)TA VE,

[epeiinem x pacemorpennio TNPUMEPOB CHHTE3a,

Tpu oproromadbubx cuaruaaa. IHyerb K=3 u B Bek-
‘TOPHOH 3anucu Y=w.+E§, k=1, 2, 3; «UIYyM» & €eCTh ONHOPOIHBIH He-
KOppennpoBamublil MEE;=028;; npomece, a «CHMHALL Wy OpPTOrO-
HAJbHBL MEXKIY COOOH: WT,W;=m2dy, m — ux «aMIJautypas. 3agada
CHMMETPHYHA K II€PECTAHOBKE T'HIIOTES3 Mexay co0of, mpuueM mJoc-
KOCTb, HATAHYTasl Ha BEKTODH Wi,
W2, W3 B #", Bpamasich, ocTa-
ercsd ua mecre (cm. puc. 7.9). ITo
STOI NPHYHHE H B CHJy HHBApPHAHT-
HOCTH CBOHCTB IuyMa K TakuMm
BpallleHUAM ONTHMaJbHbEe A, 10J-
’KHBl IDOEKTHPOBATb y HA IJIOC-
KOCTb (21, 2), rle M JA0CTaTOYHO
peliaTh 3ajavy CHHTe3a, HANPaBUB
HOBLI€ OCH COTJIaCHO pHC. 7.9:

5=y (2w, — W, —W;)/(2m),
2,=V 3y (W —w,)/(2 m).

Puc. 7.9. TlpeoGpasosanus koopanuat

B HOBBEIX KOOpJHHaATax Z:‘(Zl, ZQ)T HCXOdHast 3ajava Tmepenuchbl-
BaeTcCs:
z:mh _g_gy

m, = (m, 0)7, m, = (—m/2, V' 3m/2)r, my=(—m/2, —V 3 m/2)r,
&= (& &), M, Cj = bﬁij, b= 30%2.

[lepectanoBka runores 1—2, 2—3, 3—1 cooTBeTCTByeT Bpalle-
uuo z Ha 120° no wacoBoii crpeske. O6o3Hauum V — yHmap])/Hy?
maTpuly Bpaiuedusi. Ee saementamu 6ynyt: Vii=Va=—1/2, Vo=

o

R =
=—Vip=V 3/2. Wumem wmarpuusl A, B npaBuie BHia O%,

=‘[1—(z—mk)Ah(z—mk)]+, MHUHHMH3HDYIOLNE CYMMapHylo OWHOKY,

pasiyio Xb[A(1,1)+A,(22)]. Coraacto yreepxaenuio 7.11 nmeem:
3

1 A
LAQ:VTXIV, K3:VA1VT (rae ucmosabszoBano VT=V?), tak 4yTo 3ajaua

) o
¥ 1
CBOJHUTCS K HaXOXKAeHHI0O MaTpuusl A;=A, onpenensiouieii 0!, . B I\CAHJ;Y
CHMMETDUY MOJIOXKEHHST My H Ms 110 OTHOLIEHHIO K OCSM 2, 23 Ma

w )
) . . -
puma A gomxHa ObiTh guaroHadbHoii: A(1,2)=A(2,1) =0, oTkyna
2 g
2.1+
L=[1—A(1,1) (z21—m)2—A(2,2) 2%,] . )
z ’ .
0 «I'opaunx» Touex mas 01, Gyaer Tpu: OoxHa — B Haqafle HOBO#
KOODJAHHATHON cucteMbl 2;=2¢=(, OTHOCHTEJBHO 3TOH TO'{E\\O}I chBep-
maercs BpauieHne V. H  [OTOMY 110 cHMMeTpHM Ot (=0% =0% =

(g

=1—A(1,1)m? otxyra u3 tpeGoBanus 94 + 9% +P3e=3—34 (1,1)m2=

v . i
=1 caeayer A(l,1)=2/(3m?). lpyrue aBe «ropsuiles TOUKH pacno
JaraloTcd itd cepellnHax MeXKAy fapavu my, My i my, My 14307

oaso ypasreune mT (V—I)T[(VTAV) 1+ A~ {(V—I)m, =1, 13 xo-

A (DO =9/ (U2
Toporo Haxoantes A(2,2) =2/(3m?). / omanin o o=
TaxnM o0pasoM, Ha HJOCKOCTIL (21, 22) ocuoBamiisis J'y, z
=0, 0% =0'x, OVIy1 Kpyru paznyca § 3'2M o UEHTpaMU B Wy,
_ yZ>y Y Z Ty SRy J
my U M. ]
YHeTeipe 6HOHGPHO ©pPTOTOHAJLHBX THPOTHUBONO

d 3 [ e B — 28 . ] o
JOMKHBX cllvHadaa. llyers K=4, y=w;, &, M5 =02, k, [

=] 4, a «CcHrgaaul» NomapHO NPHHUMAIOT MPOTIBOMNOJOXKHbBIE 3HA-
HCHISE W= W), Wy=-=W, Il ODTOrGHAJbIB B IBYX HANDABIEHNAX:
whwy=0, liwi||=m,, [lwsl|=ms uMeoT B HHUX pasHble, B obuleM,

CAMILILTYABL M, U My, JeficTByeT TONBKO OAMH CHIHAT Wp, HymeHK?

y3HaTh Kakoii, Habmonas y. OueBHIHO, A10CTATOUHOH SABJSETCS HPO <

UUs 3aJau4d Ha TJOCKOCTb 2;=Y"W,/Mm, 2o=y"Ws/m U Ha 3TOM HJBOT

KOCTH 3ajaya BHITJASAHT Tak: Z=my+G, m1=—m3=(n}1, ) ;

my=—my= (0, my)7, MEET=02l. MmeMm, xax 1 B mpeablAylled 3aja
o

ue, MaTpHun A, k=1, .., 4, KOTOpHE B CHJYy CHMMETPHH 3aiauH K
nepeMede 3HakKa =2, *2, OYAyT NONapHO OJHHAKOBBIMH H JIHAro
313



HaJdbHDIMH; 0603HaYUM HX ,ZLHaI’OH‘aJH)HbIC 9JIEMEHTBhl COOTBETCTBEHHO

') ¥

A, D =As(i, D=ai(i), Ao, f)=As (U, ) =az(j), 1':1 2. Byzrem
UX HCKaTb UCXOJS U3 MIHHMYyMa CyMMEbL omnobok 2¢%[a; (1) +a;(2) +

+as(1) +a2(2)] npu tpeSoBanuu (7.10), KOTOpPOE BONJIOTHTCH B TpH
HepaBeHCTBA:

Iy m 2Dad) 0, a2a@ -
a, (1) -+ ay (1) ‘a3 (2) 4+ a, (2)
2) 2m2a, (1)1, 3) 2m2a, (2) > 1.

1,

\

[Tycts aas ompepesennocty m2>=m?. Torga KapTHHY pacloJio-
JKCHHS «TOPSIYHX» TOYEK AdeT PHC. 78 aB 1) u 2) 6ynyr pases-
crBa. ITo cuMMerpun paBencTB H u3 2) Haxogutcs: a,(l1)=ay(1)=
=1/(2m?), u pajsee NOACTAHOBKOH B 1): a1 (2) =as(2) =3/ (2m2).
Hosyuaem caenyomee ontuMaabHOe TP aBHIO:

Ol=[1—(z,— my)?*/(2m3) —323/(2 mHr,

Z=[1-2%(2 m?) —3 (z;— my)*/(2m3)]+,
a 0%} oTauuaercs oT 0!, Kax u 0% or 0%, mepeMeHOH 3Haka y m;.
Ownbkn OyAyT OAHHAKOBE: wp=a=02/(2m?2) + 302/ (2m2,).

3aMeuanus: 1. Pasuble 3HaueHns IHCIEpCHIl ME2;=M(E™w;)2=02;, j=1, 2,
OCTABJISIOT TOT 2Ke BHA ONTHMANbHOIO INpaBuia, ecIn m2/02,==m%/o%, (BMecTo
m2;>=m?,), NpH 3TOM E=021/(2m21)+3022/(2m22).

2. 3apava: y==*w;+§ MEE'=B, w;B-tw,;=8;m2;/0%;, |, I=1, 2, rze myMm
KOPPEJHPOBAH, a W; COBNAZalT ¢ HANpaBJeHWAMH COGCTBEHHBIX BEKTOPOB B u
0%; — coGcTBEHHbIE UHCJIA, SKBHBAJEHTHA NpejblAyIel.

3. Ilpn paBHEIX aMIVIATYAaX CHTHANOB My=My=m H 0% =02,=0? ONTHMAJib-
HBIMH OynyT 3naueHust ai(j)=1/m? OCHOBaHHSMH ONTHMAaJbHBIX 0%, cTaHyT Kpyru
(na mozmo6ue onuMIUIICKOH SMO/IEMH) H Gn=20%/m?.

4. CopeplleHHO mpPOCT MePeXofl K HENPePHIBHOMY BPEMEHH: BEKTODHbE NPOM3-
Be/leHHsT 3aMEHSIIOTCA Ha HHTErpasibl.

CH‘CTeMa OpTOI‘OHaﬂbH‘O'HpOTHB'OHOJIO}KHI)IX CHUur-
HaJ/NmOB PaBHOU aMnautyis. OGo6UIMM Npeablaymlee NpaBH-
JIO Ha CJIyan JIIO6OFO YeTHOr'o 4HucCJaa ICHT'HAJIOB, p336HBaIOHJ,HXCH Ha
flapbl CHI'HAJIOB, BHyTpI/I Ka}K,U,OH Tapbl MPOTHBOIOJIOXKHBIX, a Me}KlIy
HapaMH — OpTOFOHaJIbeIX, BCe OEHHaKO‘BOﬁ aMHJIHTy}lbI:

Yy=wWy+§ k=1,..,2K; wgr; = —wj,

w;w,=m25]-l,j:l,...,K; MEE"=o0%1.

[To ananmornn ¢ 3amMedanueMm 3 ONTHMAJAbHBIM TPaBUJAOM OyIer
Fr=[l—(@—mpim*— 3 Zimt; z;=y'w, ;
ik
O =0, a,=Ko¥m?®; j, k=1,..,K.
Hanucannoe ocMbicsieno Jnie B T0oM caydae, ecan << (2K—1) /2K,
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pyHaue OINTHMaJbHBLIM JeJaeTcst TPHBHaJabHoe npaBujo 0h=1/2K ¢
= (2K—1) /2K,

HetouHo u3BecTHble Koppeasiud. [IycTh KOppessilHOHHBlE MaTpH-
el Bp, onpeneasiomue Ay, HETOUHO HU3BECTHBI, T. €. 3aJaHbl NPHOJIH-
JKeHHO B BH1e OLCHOYHBIX rpaHull By (i.j), Br(i,j) (370 MoryT OblTh
H AOBepHTE/bHbIE TIPAHHLLI, NOJyUeHHble 110 00y4allleMy 3KCHepH-
MeHTy). HJig Kaxkux-To 4, j 3THX MAHHBIX O TPaHHULAX, BIpOYeM, MO-
JKeT U He OBITb COBCEM, UTO JIMIIb CHOCOOHO YIPOCTHTh 3ajauy, Tak
kak o TeopeMe 7.10 0 Z0CTATOYHOCTH AJA 3THX I, j cJeAyeT I0JO-
Auth A (i, j)=0

Mpumep 7.7. [lyers K=2 u 3ajaHpl Jullb AHArOHAJLHbIE 3J1€MEHTHI MaTDHI
koppeasiumit By(i, i), B2(i, i), i=1, .., n, a OTHOCHTE/JIbHO B3aHMHBIX KOppeslHi
cejgennii Her. Torpa Ax(i, j)=0, i5=j, a MaTpuubl A, CTaHYT JAHATOHAJLHBIMH.
HMx panr jo/ken OmtL paBeH | (aHajorHYHO BblleH3ToXeHHoMY npun K=2), uro
MOXEeT 6bl'rb, JUUIIL KOFjla BCe JAHaroHaNbHbie 3JEeMEeHTHl MATPHIL AA HYyJIeBble, KPO-
M oaHoro. CKazanHoe 3KBHBAJEHTHO TOMY, 4TO M3 HAOGAIOAEHHMH Yy, .., Y, BBIOH-
paeTcss Beero OAHH 3JIeMeHT Y, TOT caMblil, AJ8 KOTOPOT0 MHHMMAJLHOM GyneT
cymMMmapHas olmnbxa MoCTPOeHHOTo No HeMmy ApaBuaa, paBHas (kak 3T0 6LLACG NOKa-

34HO NpHU pau‘w)’rpeﬁnn ABYX THIOTE3) BeJHUHHE: U1+ o = ( ;fBi i, ) ]/ Ba{j, 1)/
[{we(j)—wy(i))2 Bce ocranbHble HAaOMIOJEHHA MOMKHO «2a0bltbh». IlpnunHa B TOM,
YTO HEM3BECTHOCTL B3aHMHBIX KOppeidLUuii BbIHYXA3€T He HCKJI0YaTb (B IeccH-
MHMCTHYECKOM pexuMe %n=1) cJayuali, xorza Bce 3JCMEHNThl Y4; NOBTOPST APYF
Apyra, TOTA& OCTadbHBIE 4; HHYEr0 HOBOTO NO CPABHEHHMIO ¢ OAHHM 3HAYCHHUCM He
HECyT.

Hpyroit nyTe cihTesa Opasid 1PN HETOYHLIX KOPpeasunsx Gasy-
PyeTcs Ha TOM, 4TO HeNOOlpeeJeHHe Koppeisumil, Kak H 3ajianue
Mx rpaniliamii, GopMupyer cobcTBeHHble cevelicrBa By, KOppesidinoH-
eix  QyHxuui  (Matpun). Omudxky, OueBHIHO, OYAYT paBHbD (=
= sup tr AyB, W NOMCK ONTHMAJALHOTG NpaBuia CBOIMTCH h MIlHH-

Bhe%k
ME3AUUHY CYMMDI ()IUII6()Z{. T. €. K MHHEMARCHO jajauc npH Grpdani-
UEHUSAX,

7.7. BAKJIOYEHHUE

I’)."AL".L“‘\’[LJ"I]}IIBZ‘Al()'lL‘ﬂ ABC FHIOCTEeShl. HyJCBag KB aiabLTCepHATHBHAA, OTIHULKGHG
POSHLIMP CTATHCTHMCONENH OHTES

QUHAMH HA0MI0ACHKT B BHIC HHTCPBADL!
el opeanns (HIM)0 3a rumoTesaMy ctGST KORKPETHBIC DDAKTHYECKIE 5a
€0Th CHPIAd Wil RET €70 npn oGHapy M

GHOC BDUBECDKY HCHCHPABHOCTL yuThio:n

CTha, COOTBCTOTBHA €i¢ TCXHHYCCKIM '(I/Cf’)(“%l"l![ﬂ\i i T. . Hasnauenue Peis

I3

iPHJa B TOM, utoOnl 110 pe3yanTarav  HadgweACHHT CaedaTh  phifop g
oauoll n3 rumotes. Mode odsi3artesey KOHKDPeTHbIT BLIGU), a BAOJAHC AGHYCKACTCS
paciabiBuaTell, BPH KOTOPOM PCUICHHA NOIAI0TCS BCOLIHOZHAYBLIMIL B (ODMC I
ourenkit (peadisyeMbiXx paHIoMK3aLei).

XapaKkTepH3yloTest SpPaBHIA JIPOBEPKH THNOTE3 BePOSTHOCTIMH OHIMOOURGIG REH-
nsitus GAnOL, Korjga BepHa pyrast. OQWERGKM  ABE. NCEPROTO poila, co1Gdiiis B
HEelPaBU/IBHOM OTKJIOHEHHH HYJeBOH THNOTe3Bl, W BTOporo. BepositHoCTH OiiHOOK

313



HAXOAATCSH NPOJOJiXKeHHeM Ne¢pBHUHBIX cpexHnx MM Ha pemalomme npasuia (pac-
cMaTpHBaeMble KaK mpH3Haku). KIToroM OYyAyT HHTepBajbHble 3HAUEHHS KaX/oi
BEPOATHOCTH: HHZKHSA ee PpaHHLA, Jalollafd caMble ONTHMHCTHYHblE HDOTHO3H Ha
OIIXOKY, H BEPXHSA -— NECCHMHCTHUHBIC. II0 HHM BBIBOJASITCSI NPOMEXKYTOUYHLIE 3HA-
YeHHs, 3aBHCALIHE OT CTENEHH NeCCHMH3Ma.

OnTuMaJbHBIM [JJIS1 NPOBEDKH HYJIEBOH THIOTE3bl HA3bIBAETCsST NPAaBHJIO, MHHH-
MHU3HpYIOLlee BEJIHUHHY OWHMOKH BTOPOrO poja IpH 3aJaHHOH NepBOro (ypoBHe
npaBusa). XoTsl MO ONPeACJCHHIO NMPHOPHTET OTAAeTcsi B 10Jb3Y HYJeBOH THIOTE3H,
CHHTE3 3KBHBAJICHTEH pELIEHHI0 CMEXKHOH 3a1ayl MHHHMM3aLUHH B3BEIIEHHOH CYMMBI
'OIHOOK ¢ MOCJEAYIOMHUM M0j060pOM BecoB (3aMeHSIOMMX aNnpHODHBIE BEPOSITHOCTH
runoTe3). B stom nsame ompenensiercs LOCTATOYHOCTS.

LenrpasbHbiil pesyabrat QopMmysupyercss tTeopemoil 7.1 H COCTOHT B TOM, uTO
JOCTATOYHBIE MNPH MECCHMH3ME€ KJacChl NPaBHJ, a CJACA0BATENbHO, CTPYKTypa OITH-
MaJbHOrO NpaBHJAA ONDPEAESIOTCS HCKJIIOUHTEJNbHO JHHEHHBIMH KOMOMHAUMAMH Iep-
BUYHBIX MpH3HAKOB rumoTe3. Ocraetcss OTBICKATh KO3(GHUHEHTH, KOTOPHIX OyjIeT
TCM MEHLUIC, YeM Mpolle TrUNOoTe3a B CMDICAC HX NPH3HAKOBOIO COCTaBA. HpI/I 3TOM
BHJI INpaBH/Ia MOXKET HAaUEJIUBATLCSI TOJBKO HA OJHY M3 THIOTE3, JHOO HYJNEBYIO,
Ju00 aJbTePHATHBHYIO, NpPHUCM ICPBBII Cayyall nmpeInouTHTeJbHee H3-3a HPOCTOTHL
duxcanun yposHs. CHMMETPHS H OJAHOPOJZHOCTb THNOTE3 NONOJHHTEJIBHO YIpOLIaeT
3ajauy.

OcofenHocTH ONTHMAJNBHHIX UPaBHJA COCTOSIT, NepBas, B HX PacIIBIBIATOCTH
(PaHIOMH3HPOBAHHOCTH), XapakTep KOTODOIl Bceleo omnpenedsercs $opmoi mnep-
BHUYHBIX INIPM3HAKOB TrumoTe3wl (ambo anbrepHatuebl). M Bropas ocobeHocTb, $B-
JA©Iasacs MNO00YHBIM (AKTODOM MNPOH3BOJbHOCTH HAacTPOHKH Ha THIOTE3Y, COCTOHT
‘B HEOJHO3HAuyHOCTH BHAA. O6e 0COOEHHOCTH OOOCTDPSIIOTCA NpH OeIHOM HCXOLHOM
Marepuale, COCTaBJSOUIECM THIOTEe3bl, H HCUE3AIOT NpH Iepexofe K «BOraTHM» MO-
AeJAM B BHAe PACHPCAEICHHI BeposSTHOCTell, rie pPaHIOMH3aUusi MOXKET OCTATLLSA
Wb HAa TrpaHule no usBecTHoil JemMe Hefimana — ITupcona.

[TosoxkeHust TeOpHH paCKPHIBAIOTCS HaxoXKIeHHeM B § 7.2 onTHMajbHBIX Ipa-
BHJ IPH CABUTAX HalI0JeHHH W H3BECTHHX KOPPEJSLHOHHBIX CBOHCTBaX, COMyT-
CTBYIOIIMX runore3aM (Kak HH CTPaHHO, TaKas HY:KHAs 3ajada B KJIACCHICCKOM
anmnapaTte He HMeeT pelleHHs). [lpaBusa mogyuaroTcss paciiIbIBYaTLIMH, XapakTep X,
KaK 3TO CAEAYCT M3 KBajApaTHUHOH (OPMBI NEePBHUYHBIX NPH3HAKOB, sBJSAETCS Napa-
OOJIMUECKHM.

Tpyanocts onpejlesenus OWKGOK MNPABUJ TOJNKAIOT HA NOHCKH JADYrHX CIOCO-
§OB CHHTE3a, HCnoJAb3youwx mnpofizenusie mytn. Ozamn n3 Hux (§ 7.3), mporopeH-
HBIl  A0BepUTEIbHBIMH OlICHKAMH Ipelpliymlell riapel, TpeOyer samucd TIHIOTE3
yepe3 jBa DAa3HBIX 3HAYEHMs OJNHOrO M Toro e napamertpa, [IpaBuio cocToHT B
OTBCICHHH HYyJeBOfl THmOTe3e ToIf CTeNeHH INpeANOYTeHH s, Kakoe JOBepHTeJbHAasg
oleNKa JaeT COOTBETCTBYIOIICMY 3TOff rmmoTese 2HAUCHHIO mapaMerpa. Pacmiwnipua-
TOCTh OUEHKH MODOJAMT pacIvIbBYaTOCTb INPABUJA, a BCJIHUMHA OUIKOKH OLEHKH
[I€PeXOAHT B YPOBeHb NPaBWJa H OTKPBIBAET JOPOry NPHKHIOYHOMY pacyery OILLs-
XKH BTOporo poja. Tax ofpasyercst cpasy 60JblIOe YHCJAO NPABHJ, MOXKET OblTh He
COBCEM ONTHMAJBILIX, HO BCE JKE XOPOLIMK MO WX <«THHETHUECKOf» OJusocTH K
OLEHKAM, €CJH TE B2sITHl HAWAYUUINMH.

Hpyroit nyts (§ 7.4) yXKe TpaiHUHOHHBIE II COCTOMT B HHTEPNpPETALMH MOje-
Jefl Kak ceMefiCTB TOYHBIX pacnpeleleHuil BepoOSITHOCTell, NMOHCKAa BHYTPH CeMei-
CTB HaHMeHce OJArONPUSTHEIX H CPABHEHHS MX OTHOLIEHHA C [OPOrOM IO Tpex-
NHCaHHI0 H3BecTHOH JemMul Hefimana — [Tupcona. ITyTb mpHB/JeKaeT METOAb TEOPHH
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@rp M OXBaTblBAETCHA poGACTHEIM NOAXOAOM. ABTOD TNPHBOJUT CBOM PE3YJbTATHI
[0 HHTEPBAJbHHIM IJIOTHOCTSM JJIsi JEMOHCTPALHMHM CPABHHTEJbHBIX BO3MOKHOCTEH
po6aCTHOTO noAXo4a BHYTPH OOLIHX HHTEPBAJbHBIX HMOCTPOEHMH.

KayecTBeHHO JpYroifi XapakTep IHMIOTe3bl NMPHOOPeTaloT, KOrAa HYXKHO HPHHSITS
pelleHHe B BHJE COIMIACHS C BBIABHHYTHIM (TMIOTETHYECKHM) MOJOXKEHHEM H He
cornacusi. Hanpumep, ucnpaBeH npuGop WM HET;, KOHKPETH3HPYETCA IHIOTE3d, a
aJbTCPHATHBOH OyAeT Bce OCTajbHOE, NpaBAa, He ACHO yTo. O0pasHO roBOpA, €cJH
rHNOTE3a M KOHKpeTHast ajJbTePHATHBA COCTABJAAIOT HaNPaBJEHHBIH AHINONb, TO TYT
OH OKa3blBAETCS HEODHEHTHDOBAHHBIM, HO 3aKpeIJIeHHHIM CO CTOPOHBl DHIOTE3Hl.
IlocTaHOBKA # METOAB MOAXOMAa K 3TOH 3ajaue cojepxarcs B § 7.5, rae mpeax-
JlaraeTcd B KauyecTBe BO3MOXKHBIX NyTell HCHOJAb30BaTh HalJeHHbie DaHee NPAaBHJA
[POBEPKH THNOTE3 H JLOBEPHUTE/bHbIE OLEHKH.

3agauya passanvenusi rumoted § 7.6 Bo3HHKaeT npH HEOOXOIAHMMOCTH pa3ieaHTb
MAM PASJHYATL MEXKJAY CcOOOH HecKo/bKO cOCTOsAHMI ofbekrta. [umoresnl ¢opmy.iu-
pylorcss B TepmuHax MM, uX nepBuuHble MpH3HAKH ONpELeasiOT COGOH CTPYKTYPY
ONTHMAJbHOrO mnpasmia (Teopema 7.10), MHHMMH3HDYIOUIEIO CYMMAapHYIO OLIKOKY.
Ero HCOAHO3HAYHOCTL YUHTHIBAETCSl BBeJeHHeM HeliTpajbHOro peileHust. KoHKpeTHble
npaBu/Ia HOJY4EHHl JJIsL THIOTE3, 32JaHHBIX KOPPeJNsLUHOHHBIMHM CBOHCTBAMH HAO0JI0-
aennil. ITpobseMa pas3auueHHsT MHOTHX COCTOSiHHE npnOAMIKAeT HAC K HX OleHHBa-
HUI0 M [axe MOXeT pellaTbesl MeTOJaMH TEOPHMH OLeHHBaHHs, BONPOC BECh yNH-
paercsi B KDHTEPHM aHAJH3a KauyecTBa H cmoco6bl (hOPMHDOBAHHS DHCKA.



