OcHoOBBI KNOEPHETUKN

Agrtop: podeccop C. A. JIoxkKuH
JIekTop: npodeccop d.C. Pomanos

Hacts 4. Hasie:kHOCTh 1 KOHTPOJIb YITPABJISIONTNX
cucrem
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§ 1. CaMOKOPPEKTUPYIOIHUECT KOHTAKTHBIE CXE€MbI U
METOAbI UX IIOCTOPOEHUHA. ACHUMIOTOTUYIECKN
HaNJIYydMOInii MeTOd, CHHTEe3a KOHTAKTHBIX CXEM,
KOPPEKTUPYIOINX OANH O0OpHIB (OSHO 3aMbIKAHUE)



Camoxoppekrupytomuecs KC
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PaCCMOTpI/IM BOIIPOC ITOBBINICHU A HAJCZKHOCTU CXEM Ha IIpuMepe
T. H. camokoppektupyomuxcsd KC. bBynem cunrars, aro
KOHTAKTBI PaCCMATPUBACMbIX KC MOT'YT BBIXOAUTH U3 CTPOA,
MEPEXOJid B OJTHO U3 JABYX BO3MOXKHBIX HEUCIIPABHBIX COCTOSHUI:
COCTOsIHME 00PbI6a, KOTJIa KOHTAKT HE IIPOBOJIUT, U COCTOSHUE
3GMbIKAHUS, KOTE KOHTAKT MPOBOIUT TTPH JIFOOBIX 3HATEHUAX
yupasisrornieit mym BILL
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Bynewm rosoputs, uro KC ¥ asisercs

(p, q) -camoroppexmupyrowetica KC nnun, uaade, KoppekTupyer
p 0OpPBIBOB U q 3aMblkauwuii, rie p > 0 u g > 0, econ awbas KC
Y/, kKoropas MoxeT ObITh Tosyuena u3 KC X B pesyiabrare
obpwIBa He OoJiee YeM p KOHTAKTOB U 3aMbIKAHUs He bojee ueM

¢ KOHTaKTOB, 3KBUBajeHTHA Y. O603HAYUM Yepe3 U( 9)

MHOYKECTBO BCeX (p, q)-camokoppertupyiomxess KC u 3amernm,

9TO u(o 0) = = UK . Bamermu, Taksxke, aro gaa moboit KC ¥ KC

»(P:9) | ponyuatomascs u3 ¥ B pesysibraTe 3aMeHbl JH000ro ee
KOHTaKTa BHIA L) m-CXeMoii, cocrosmeit u3 (¢ + 1)

TTOCTEOBATETHFHO COENMHEHHOTO TIYYIKa, KaXKIbIA W3 KOTOPBIX,
BKJIIOUAET B cebs (p + 1) mapaiieqsHO COeTMHEHHBI KOHTAKT

BUJa T , IPUHAIJICKHAT u(pvq).
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Hocrpoerne KC Y79 | ocroBanHOE HA IIOC/IE0BATEIHHOM

U /uin mapaJsuiebHoM nybmposatnn KoHTakToB KC X,
SIBJIIETCS TIPOCTEHTITUM CITOCOOOM TIOJTY I€HU ST
camokoppekTupyrommxcss KC, sksupasienTabix 3a1ann0it KC.
OH [maeT CIeayoNny0 TPUBHAJLHYIO BEPXHYIO OIEHKY
CIAOXKHOCTH camokopperTupyrommxcss KC, SKBUBaAJIEHTHBIX
TAHHOIA.

Has mobox p >0, ¢ >0 u awboti KC Y cywecmeyem

axeusasenmnad eti KC X', ¥ € UE | dasa xomopoti
4 (p.9)’ P

LX) < (p+ 1(g+ DL(Z).
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PaccmoTpum, nanee, HeTpUBUIBbHBI crioco6 nocrpoenus (1,0)-
wm (0, 1)-camoxopperrupyromuxcst KC, cBsi3anHbIi ¢
KOPPEKIMeEil OMHOTO 00PHIBA, AN OJHOTO 3aMBIKAHAS B T. H.
OJTHOPOJHBIX TOCXeMaxX. ByneMm HazbiBaTh 00HOPOOHOU JIHOOYIO
ceszuyio KC ¢ mepasme/leHHbIME [TOJIIOCAMHE, COCTOSIILYIO 13
KOHTAKTOB OJIHOI'O M TOrO YK€ THUIA. 3aMETUM, 4TO B JIH0DOIt
rakoit KC, cocrosieit n3 konrakros sujua oy , PAJI
IIPOBOJUMOCTI MEXKIY JFOOBIMHU JBYM: MOTIOCAMI PaBHA T .
Orcroma ceayer, B 4aCTHOCTH, UTO JiFoObIe JBe oHopomabie KC,
COCTOSIINE 13 KOHTAKTOB OJHOrO THIIA U MMEIOIINe OJUH U TOT
JKe HabOop MOJIOCOB, SKBUBAJIEHTHBL.
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O6osnaunm gepe3 Cp,(x7) (Zm(z7

7)) M-TOJIIOCHYIO
onnopoanyio KC, koTopad cOCTOUT U3 M KOHTAKTOB BUJIA T 1
TPeCTaBasgeT cODOM UK, TTPOXOMSIINI Yepe3 BCe MOJTF0CA
(COOTBETCTBEHHO 3BE3/ly U3 KOHTAKTOB, COCTHHSAIINX €€ TIEHTP

¢ mostiocam). Ouesnzno, aro Cp,(27) € Uﬁ o) 1

Zm(x7) € UG 5.
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[Ipencrapmenne KC ¥ B Buje o0bemuHeHHI €€ OTHOPOTHBIX
mozicxeM H6e3 0bIMX KOHTAKTOB OyeM Ha3bIBATH 00HOPOOHbIM
pasbuenuem KC Y, a MUONMAILHOE YHCIO MOACXEM B TAKHX
pasbuenmsix Gyzem obozmagars depes ((X). Ecau ¥y U--- U X,
— oanopoanoe pasbuenne KC X, a sxksusasentnas eit KC Y/
(KC ") nonyuaercs uz KC X B pesysibrare 3aMeHbl Kazk 0
noacxembl Y, sxsusasentHoil eit KC X suga Cp,

(coorBercreenrno KC XY Buna Z,,), 1o ¥/ € Ug 0)
K

(coorBercTBEeHHO Y € Up,1))- Bamerun, uro npu sTom
L(%5) < L(Zi) + 1, L(Z)) < L(Z) +1

U, cJIeJI0BaTesbHO,

LX) <LE)+¢ LE") <SLE)+¢



Camoxoppekrupytomuecs KC

0000000 e00000

YKazaHHBI HeTpuBHAIBHBI c110cob moctpoerns (0,1)- min
(1,0)-camokoppektupytonmxcsa KC, 95KBUBaIEHTHBIX 3a/[aHHOM,

JTaeT CAETYIONIYIO OTEHKY WX CJIOXKHOCTH.

Aas moboti KC Y cywecmeyiom sxsusaaenmnvie et (1,0)- u
(0, 1) -camoxoppexmupyrowueca KC X' u X" coomeememeenno
maxue, “mo

L(X) < L(Z) +{(%), L") < LX) +¢(2).  (1.1)
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DTOT Cr10cob MM03BOJISIET YCTAHOBUTH ACUMIITOTUKY (DYHKITUH

[MMennona mast caoxuocru KC us U{g T ug’o).

g ®AJL f up>0, ¢ >0 oupenennm ee
(p, q) -CAMOKOPPEKTUPYIONLYFOCs KOHTAKTHYIO CJI0KHOCTE
L{; q)(f) KaK MuHUMabHYyIo ciaoxuocte KC X, ¥ € u{; 0

peanusyiomeit f, a 3aTeM BBeJeM COOTBETCTBYIONIYIO (DYHKITHIO

[MTenmona
K —
L) (n) = fgf;z{ ) L(p Q)(f)
OueBunHO, 9TO
LE(f) < Lg,q)(f) L¥(n) < Lg,,q) (n) (1.2)

K K
TaK KakK u(m) cus.
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Laa n=1,2, ... umerom mecmo ciredyrowue aCUMNMOMUECKUE

pasencmaea
2n

K K
L(1,0)(”) ~ L(0,1)(”) ~
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JlokazaTeanCcTBO.

Tpebyembre nmxame onenkn Mg gyaknui [lenamona, Lg,o) (n)
u L{é;)(n) BbITeKaloT U3 (1.2) U MOIIHOCTHBIX HUKHUX OLICHOK

dbynkuun Mlennona LX (n) uz reopemsr 4.1 wacru 3.

JIist TOJTy9eHnsT COOTBETCTBYIONINX BEPXHUX OIEHOK BO3BMEM
nponssosibHyto PAJL f, f € Po(n), u mocrpoum juist wHee KC X
mo Teopeme 6.1 gactu 3. I3 3ameuanmsa K 910 Teopeme
BLITEKAET, YTO MPU YKA3aHHBIX TaM 3HAUYEHHUAX MapaMeTpoB

o= =o(2=)

W TIO3TOMY, B COOTBeTCTBUU ¢ jemmoit 1.2 u (1.1), cymecrryior
KC Z} € ug 0) 4 KC E’JZ € U{g 1) KOTODBIE pea/iusyror D@AJI f
CO CJIOZKHOCTBIO, ACHMIITOTHYECKH HE TPEBOCXOJISIIEH %
Teopema mokazana. []



Camoxoppekrupytomuecs KC
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JLnsa nocrpoenus Herpusuaibabix KC, KoppekTupytomumx 6ojee
OJTHOTO OOpbIBA MJIM 3aMbIKAHUsI, MOYKHO HCIIOJIB30BATh
caenyrotyio Koacrpykimio. [lyers KC X5, i =1, ..., 7,
peanuzyer ®AJI f u koppexTupyer t; 0OpBIBOB (3aMBIKAHWIL),
rorga KC X, KoTopast moIydaercs B pe3yJibTare NapaiieJbHOTo
(mocrle0BaTEILHOrO) COEMHEHU 21, . .., %, peamusyer OAJT
f ¢ koppexmueit t1 + ...+t +r — 1 0OpbIBOB (3aMBIKaHMIL).
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WNurepecublit mpuMep HeTpuBHAIbHON camMokoppeknnu KC maér
KOHTaKTHas cxeMma, peanusyiomias OAJI £, u KoppekTupyorast
o/irH 0OPBIB, KOTOpAs MOJy9aeTcs u3 cxembl Kapao
nobapiaeHneM 4 TOTOJTHAUTEIbHBIX KOHTAKTOB, IPOBEIEHHBIX
CIIETYIONIAM 0Opa3oM: /s KaXKaA0ro o, o € B, u3 Bxoza
(BBIXO/1a) 9TOM CXEMBI, IPOBEJEM KOHTAKT BUIA T
(COOTBETCTBEHHO Z] ) B BEPINUHY, COEANHEHHYIO KOHTAKTOM
Buaa 7 (COOTBETCTBEHHO ] ) C €e BBIXOAOM (COOTBETCTBEHHO
BXOJIOM). YKa3aHHAsT CXeMa SIBJISIeTCS MUHUMAJIBHON B CHITY
JgeMMbl 1.4 TIaBbl 3 U, CIeI0BATENLHO, CITPABEIINRBO
yTBep}K,Z[eHI/Ie.

Jasa n=2,3,... umerwom mecmo paseHCmean

LE’O) (En) = LE,O) (Zn) = 4n.




Bamaga KOHTPOJSA CXEM W TeCTbl IJis T
©0000000000000000000000

§ 2, 3amauya KOHTPOJIA CXEM U TeCTbI JJisd TabamiL.
ITocTpoenue Bcex TyNMKOBBIX TECTOB, OIIEHKH
OJIAHBbI JUATHOCTUYECKOT0 TeCTa



Bamaga KOHTPOJSA CXEM W TeCTbl IJis T
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g ynpassoreii cucreMbl (cxembl) 6€3 TaMsaTH,
PYHKIIMOHUPOBAHUE KOTOPOI OIUCHIBAETCS JUCKPETHON
dbyukimeit nau, B 0diteM ciaydae, BeKTOp-QYHKIHNEH, MOKET
6BITE CHOPMYIUPOBAHA CIEAYIOMAS MO b, B PAMKAaX KOTOPOH
OOBITHO PACCMATPUBAIOTCSA BOMPOCH €€ HAMEKHOCTH W KOHTPOJIS.



Bamaga KOHTPOJSA CXEM W TeCTbl IJis T
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[IpeamomaraeTest, ITO MMEETCS HEKOTOPBIN «BHEITHUH»
HUCTOYHUK HEUCIpaBHOCTEH (MeTouHUK moMex) U, moj
JIefiCTBIEM KOTOPOTO PACCMATPUBAEMAsT CXEeMa, Y MOYKeT
MEPEXOJIUTh B OJJHO M3 CBOUX «HEWCIPABHBIX COCTOSTHUN» (CXeM),
olpejie/isieMbIX 3TuM ucrouHukoM. [lycrs cxeme 3 = 3y,
peammzyrorieit Gyrrruio f = fi 0T BXOAHBIX HePEMEeHHBIX

x = (x1,...,%,), 1 HCTOYHUKY HEWCIpaBHOCTEH 11
COOTBETCTBYIOT «HEUCIPABHBIEY COCTOSHUSA (CXEMBI) Yo, ..., Ng,
e cxemMa X, ¢ = 2,...,S, peajmusyer QyHKIMIO f; 0T
nepeMeHHbIX . Ilpm 9TOM Bee cocrostHus (Kak MCIpaBHOE

Y, = Y1, TAK ¥ HEUCHIPABHBIE Yo, ..., Y, ) Pa3bUBAIOTCH HA
KJ1acchl ((DYHKIMOHAIBHO) HEOTIIMIMMBIX COCTOSIHUIH, TO €CTh
KJIACCHI 9KBUBAJIEHTHOCTH TI0 OTHOIIEHUIO PABEHCTBA
peasmzyemMbix (BYHKIUN, 1 PACCMATPUBAIOTCH JIaJIee ¢
TOYHOCTBHIO 70 HEOTIHINMOCTH.



78, KOHTPOJIA CXE€M M TEeCTBI IJis
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B manpmeiiiiiem, roBopsa 0 HEHAIEXKHON cxeMe X, OymaeM nMeThb B
Bugy napy (X,1) u (winm) coorBercrBytoiiee eif MHOKECTBO
cxeM BMecTe ¢ TeMu (DYHKIUSIMEU, KOTOPBIE OHU peann3ytor. s
TPOCTOTHI PpaCCMOTPEHNA 6yﬂeM CHYUTATH, 9TO BCE TTEpEMEeHHbIEC 1N
beHK]_[I/H/I ABJIAKOTCH 6yﬂeBCKI/IMI/I, XOTd MHOT'HUE HU3JiaraceMbIe
Jlajiee pe3yabTaThl 6e3 CyIecTBeHHBIX U3MEHEHU EPEHOCSTCS
Ha C/Iydail MHOTO3HAYHLIX (PYHKIWH, Caydail BeKTop-QyHKIWi
npyrue 6ogiee obIIme CIyTIan.



3amaga KOHTPOJSA CXEM W TeCTbl IJis
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Ilycrs (X,1) — yka3aHHnas BbIIIe MOJIEJb HEHAIEKHON CXEMBDI
Y. C BOBMOXKHBIMHU COCTOAHUAMHU > = D11, 29, ..., Xg, B KOTOPBIX
peanmzytorca ®PAJL f = f1, fa, ..., fs coorBercTBenHO oT BII
X (n), onpejenentble Ha MHOXKECTBE HAOOPOB

A={ay,...,0p} C B". Paccmorpum marpuny M, M € BP#|

rie o
M (i, j) = fj (o),
cuuTasg, u4ro i-i crpoke (j-my cTo6Iy) 3TOH TAbIUIIHI

COOTBETCTBYET HAbOP v (COOTBeTCTBeHHO GyHKIUA f; 1
COCTOSIHEE X ).



3amaga KOHTPOJSA CXEM W TeCTbl IJis
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Marpura, cocrosmas n3 pasTuIHbIX CTOIONOB (CTPOK)
HA3BIBACTCS 0MAeAUMOT No cMoabyam (COOTBETCTBEHHO
cmpokam) MaTpurieit. 3aMeTHM, 9T0 KazKJ0OMY KJIacCy
HEOTIIMYUMBIX cocTosiHnii Mogesnn (X, 11) coorsBercrByer rpymnmna
OIMHAKOBBIX CTOJIOIIOB MATPHUILl M ¥ pacCMOTPHM OTAETHMYIO
0 CTOJIOIaM MaTPUILY M , COCTOSITIIYIO M3 BCEX PABJIUTHBIX
CTOJIOIIOB MaTPHUITHI AJ . ITpu sTOM Bynem cumTaTh, YTO KaXKIbIii
crosber; MaTpuiibl M CBsI3aH ¢ COOTBETCTBYIOMIMM KJIACCOM
HeoTmYrMocTH cocrostauit Mogenn (X, 1), u Gynem HaspiBaTh
M mabauyel Konmpoas qanuoi Mogeau. g npocTtors Oymem,
KaK [IPABUJIO, NPEJIIOJAraTh, 9TO BCE COCTOsiHust Mogenun (3, 1)
MOTIAPHO OTJIMYUMBI, TO €CTh, M = M. Dro [IPEJITIOJIOKEHIE,
OYEBUIHO, HE OrPAHUYNBAET OOIIHOCTH PACCYKICHMIH.



3amaga KOHTPOJSA CXEM W TeCTbl IJis
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[Mycts, maxee, momumo Tabauisl KoHTpOaa M st Moge n

(3, 1) 3aaHa 1e/ib KOHTPOJIst, TO €CTh YKa3aHO MHOKECTBO N,
COCTOdAINEE U3 T€X HEYHNOPSJ0YEHHBIX T1ap Pa3JINnIHBIX YHCENT
orpeska [1, |, st KOTOPBIX Mapbl cocTostauii (cToabI0B
marpuibl M) ¢ COOTBETCTBYIOIIMMU HOMEPAMU HEOOXOAUMO
OTJIMYATh JIPYT OT JIPYTa, CPABHUBAs 3HAYEHHUsI, PACIIOTIOKEHHbIE
B TeX WJIM MHBIX CTPOKAX JAHHON maphl cToabnos. B gacrrocTw,
ecii N COCTOUT M3 BCEX TIap YKA3aHHOTO BHJA, TO HETHIO
KOHTPOJIS ABJIAETCS QUGZHOCTIUKG CLEeMbL, & €CJII
N={(1,2),...,(1,s)}, o — nposepka ucnpaéHocmU CTEMbL.
MmuoxkectBo crpok marpurnsl M ¢ womepamu uz T, T C [1,p],
HA3BIBAETCA MECmom 0aa mampuub, M omuocumensvro
mnooicecmea N nnn, nnaue, mecmom dasn (M, N), ecnin nns
mo6oit mapst (i, 7) w3 N cymectsyer t, t € T', Takoe, 9T0

M (t,i) # M (t,j). MomHocTb TecTa HA3BIBACTCS TAKIKE €0
OAUHOT.



Bamaga KOHTPOJSA CXEM W TeCTbl IJis T
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3aMeTHM, ITO MHOKECTBO, COCTOLAIIEE U3 BCEX CTPOK TADJIUITHI
KOHTPOJIsA, Bceraa obpazyer Tect. Tect, KOTOPBIit mmepecTraer
OBITH TECTOM TpHU yOaJeHun J1I000# CBOEH CTPOKM, HA3BLIBAETCS
MYNUKOBBIM, & TECT, KOTOPHIIT TMEeT MUHUMATLHYIO MOITHOCTS,
— MUHUMGADHYM. B TOM ciiydae, Korja mejibio KOHTPOJIS
SIBJISICTCS AMArHOCTHKA CXeMbI (TPOBEPKA UCITPABHOCTH CXEMBI ),
TECT HA3BIBAETCH QUAZHOCTNUYECKUM (COOTBETCTBEHHO
NPOGEPAIOULUM).



3amaga KOHTPOJSA CXEM W TeCTbl IJis
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Bynem rosopurhb, 9T0 MHOXKeCTBO Habopos T, T C A, obpasyer
mecm das modeau (X, 1) ommnocumenvro yeau kormpoas N
wn, unade, mecm das (2,1, N), ecau coorBercTByomme
Habopam u3 7 crpoku marpuiiel M obpasyior tect mast (M, N).
Bce BBCACHHBIC BBIIIC ITOHATHUA, KOTOPBIC KaCalOTCA TE€CTOB AJId
Tabsinil, 63 U3MEHEHU TIEPEHOCTCA HA CIydail TeCTOB s
HCHaJC?KHBIX CXCM.



3amaga KOHTPOJSA CXEM W TeCTbl IJis
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JIyist OTIMCAHUST TECTOB MOYKHO BBECTH (DYHKITHIO, AaHAJOTHIHYIO
dyukiuu nokpeitusg u3 §6 rmaeer 1. [lycre M, M € BPS | —
oTAeauMagd 10 croabiam Marpuna, a N — cBa3aHHas C Heil
1esib KouTposisi. ComocrasuM i-it cTpoke, ¢ € [1,p|, marpunsr M
BII y;, a kaxxgomy wabopy (B, § € BP, smadenuit sTux
LEPEMEHHBIX Y = (Y1, ..,Yp) — MHOKECTBO CTPOK Marpuubl M
¢ Homepamu w3 Mmuoxecrtsa I =1 (f) C [1,p], rae i € I (B)
Toria n TOJaBKO Toraa, korga (i) = 1. Paccmorpum ©AJI

F (y), pns xoropoit F'(B) =1 roraa u ToJIbKO TOrA, KOr/a
cucreMa cTpok Marpuibl M ¢ momepamu u3 I () obpasyer
rect agst (M, N), u 6ynem nazbsars 3ty DAJT dynwyued
mecma niasg (M, N). Comocrasum mape (M, N) marpurry M u3
muozecrsa B, S = |NJ|, croabusl KoTopoii IpOHyMepOBaHEL
napavu u3 N, a ee croaber ¢ Homepom (i,7) € N nonygaercs B
pe3y/abTaTe MOpaspsaIHOro CJIOKEHUs [0 MOJIYJI0 2 CTOJIOIOB ¢
Homepamu ¢ u j marpunst M.



3amaga KOHTPOJSA CXEM W TeCTbl IJis
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3aMerTumM, 9T0 CTPOKYM MaTpuiibl M ¢ HOMEpaMu n3 MHOXKECTBA,
T, T C [1,p], 06pa3ytor TecT (TYNUKOBBINA TECT, MUHUMATHHBII
recr) ayig napsl (M, N) Torma u TOIBKO TOT/IA, KOTJa CTPOKA
marpuisl M ¢ Homepavu u3 T 06pa3yoT MOKPHITHE (TYIHKOBOE
MOKPBITHE, MTOKPBITHE MUHUMAJIBHON JIUHB) MaTpuisl M.
Orcrona BeiTekaet, B yacraoctn, uro OAJI Tecra F' g maps
(M,N) aBnsierca omnospemertno ®AJI mOKpbITHS /1 MATPUIBL
M u obpaTHo, a 3HAYUT JIJIsl Hee, B cUiy JeMMbl 6.1 riaBsr 1,
CIIPABEIJINBO CJIEAYIOIIEE YTBEPKICHUE.

Dynryus mecma F (y1,...,yp) daa omdeaumol no cmoabuyam
mampuuv, M, M € BP®  u yeau xowmpoas N mootcem 6vimo
3adana ¢ nomouyvro KH®

F(yi,. . yp) = /\( \V yt>, (2.1)

(LJ)EN S 1<t<p
M (t,3)7#M (t,5)

= = = = =




OOOOOOOOOO0.00000000000

Caeacreue

Kaoicdas npocmasn umnaukanma 6uda Y, - - - Yi, COKPAULEHHOT
AHD pynxyuu F (y1,...,yp), noaywarowasca us KHP (2.1) s
PEYALMANE PACKPLIMUL CKOBOK U NPUGEdeHus nodoOHbIT,
COOMEEMCMEYEm MYNUKOGOMY MECTNY, CEAZAHHOMY C
mmoocecrneom T = {t1,...,t.}, u obpammo.




Bamaga KOHTPOJSA CXEM W TeCTbl IJis T
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Ha nmaHHOI JleMMe OCHOBAH CAEIYIONIAN aJrOPUTM ITOCTPOEHUS
BCEX TYITHKOBBIX TECTOB st MaTpuilbl M OTHOCHTEIBHO Tiean
KoHTpoJisg N:

BeImHChIBaeM st pyaknun recta KHD suma (2.1);

packpbiBasi B HEM CKOOKHM W, TPUBO/d HOI0OHBIE, IOy YaeM
cokpamennyo JJH® dyuknnn Tecra;

COTIOCTaBAAEM KazKJ01 MPOCTON MMIIJIMKAHTE 3TON COKPAIeHHON
JH® TynuKoBBIit TeCT.



3agadua KOHTPOJIS CX€M H TECTBI JJIsi TAOJIHI]
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Tax, mHampumep, /s TOCTPOSHUS BCEX TYITHKOBBIX
JTUArHOCTUYECKUX TECTOB MaTpuilbl M BumIa

0 0

— = O
=
O ==

Boiiem coorsercrsytomyto eii KH® (2.1):

F(y1,y2,y3,94) = (11 VY2 Vy3) - (¥2Vya) - (y1 VysVya).

Packpriag B aroit KH® ckobku u mpuBossa moaobubie,
noxyanm cokparenuyo JAH® mig dyakinuu Tecra:

F (y1,y2,y3,91) = 192 V 11ya V Y2y3 V Y2ya V y3ya.

CrenoBaTenbHO, TYIHKOBBLIMA JHATHOCTHICCKAME TECTAMU
MaTpurhsl M SIBASIIOTCS MHOMKECTBA, ee CTPOK ¢ HOMEpaMn

{1,2}, {1,4}, {2,3}, {2,4}, {3,4}.



Bamaga KOHTPOJSA CXEM W TeCTbl IJis T
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st yaopotnenusi npeobpas3oBaHuil, CBI3aHHBIX C IPUMEHEHHEeM
OTIMCAHHOTO AJTOPUTMA, BMECTO MCXOAHON MaTpuitkl M MOXKHO
PACCMATPHBATD OT/IEJAMYIO [0 CTPOKaM Marpuiy M,

MOy Jaonyoca n3 M ygaaennemM MOBTOPHBIX BXOXKICHMIT
OJIMHAKOBBIX CTPOK. IIpu 3TOM, OueBUAHO, JITOOOH TYITMKOBDIM
TecT MaTpullbl M TI0Iy4aeTcss U3 TYHHUKOBOTO TeCTa TOi Ke
JJIMHBI MaTPUIBI M B pe3yjJbTaTe 3aMCHBI Ka}K’ZLOﬁ €ro CTPOKH!
paBHOii eii cTpokoii MaTpuiel M (BepHO M 06paTHOE).
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PacemoTpuM, pastee, HEKOTOPbBIE ONEHKHU JIAHbBI
IUArHOCTUIECKAX TECTOB JJIsi MATPHUIL C 33IaHHLIM IHCJIOM
CTOJIOIOB.

Jauna 2106020 mynuro6020 JuazHOCMUNECK020 MECMG 0N
OmMOeAUMOT, NO CMOADUGM MAMPUUDL U3 MHOHCECMEa BP®
sakaouena 6 npedeaax om [logs| do (s —1).
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[Iycte M € BP®* u nycTb, /jis ONPEAeIeHHOCTH, IIEPBLIE ¢
crpok Marpuiibl M 06pazyior ee TYNMKOBBIH AMATHOCTHIECKUI
rect. OYEBUIHO, YTO B 9TOM CJIydae BCe CTOJOIbBI MATPHUIIBI

M , COCTOZIIEelH U3 TEPBBIX ¢ CTPOK MaTpuilsl M , pa3au<aHbI

u, ciegoBaTeabho, s < 28, 1o ecth t > [log 8], MOCKOIBKY |UmCI0
PABIIIHEIX Oy/IeBLIX CTOIOIOB BRICOTE! ¢ pasro 2¢. Tpebyemas
HUXKHAA OITEHKa, JJIMHBI ANATMHOCTUYECKOr'0O TeCTa YCTAHOBJIEHA.
Hoxkazkem rerepb, uto t < (s — 1). st 5T0r0 Ha MHOXKECTBE
CTOJIOIIOB MATPHUITHI M mpu jioboM g, q € [1,t], onpenenanm

OTHOIIEHNE SKBABAJEHTHOCTH ~ Tak, 910 m’ ~ m' Torma n
q q

TOJIBKO TOraa, Korgaa croaonsl m’ mw m” marpunnt M

COBIIAJIAIOT B CTPOKax ¢ HoMepamu u3 orpeska [1,¢|. [lycrs, mo

OIPENEIeHUI0, ~ — TPUBAAJBLHOE OTHOIICHUE ¢ OJHAM KJACCOM
0

9KBUBAJICHTHOCTH. LII/IC.HO KJIACCOB 3KBUBAJEHTHOCTHU IIO
oTHOIEHNO ~, g € [1,t], 6yaem obosuauaTs gepes 6 (q).
q

-_— —
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[Ipogomkerue IO0Ka3aTETHCTBA

N3 obmmx cBOMCTB OTHONIEHWH SKBUBAJEHTHOCTH BBITEKAET, ITO
npu Jio6oM ¢, q € [1,t), KaKApIil KIacc SKBUBAJEHTHOCTH TI0

OTHOIIIEHUIO ~v JTI/I6O ABJIAETCA KJIACCOM 39KBUBAJIEHTHOCTU II0O
q

OTHOLICHAIO ~~ , aubo mpezcTapger coboit 00benMHEHNE TBYX
q+

TAKMUX KJIACCOB U, caenoBaresnbho, 0 (q) < 0 (¢+1). B cuy
TYINUKOBOCTH TECTA TIOJYIEHHOE HEPABEHCTBO SBJISETCS
cTpormMm, Tak Kak paseHcTBo 6 (q) = 0 (¢ + 1) Bo3MOxKHO TOTIA
1 TOJBKO TOTdad, KOTTa Ka)K’ZU:)H‘/JI KJIaCC 9KBUBAJICHTHOCTH

OTHOIIEHUST ~ SIBJISIETCS KJIACCOM SKBUBAJIEHTHOCTH OTHOIICHHS
q

N obpaTHo, TO ecTh cTpoKa ¢ Homepom (g + 1) siBisiercst

q+

«JTMIIHEH» B pacCCMATPHBAEMOM TECTE.
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HPOI];OI[}KGHI/IG JTOKa3aTeJIbCTBa

3 nnarnocrnanocTn Tecra BhITekaet, uto 0 (t) = s, u, Takum
00pa30oM, BBITIOTHSIIOTCST COOTHOITEHUST

1=0(0)<0(1) < <0(t)=s,

13 KOTOPBIX caeayer, uto t < (s —1).
JleMMa TOKA3aHA. Il
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3amMeganue

YKazaHHbIe B JIEeMMe TPAHUILI JOCTUTAIOTCS: HUKHSAST — Ha
J1000# oTmesmMmoit mo cronbmam Marpuie w3 BP® | roe

p = [logs], a Bepxusis — na marpune u3 B*~H | Bee croabup:
KOTODO#i Pa3IUYIHBl U COJEpKAT He Gostee onHOi eauHunbl (06e
MaTPUIbl UMEIOT €JIUHCTBEHHBIN JTUAarHOCTUYECKU TECT,
COCTOSIINHI W3 BCEX CTPOK).
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Crenyroltiee yTBEpXKIEHNE XapPaAKTEPU3YeT «TUITHTHOE
3HAYEHWE JIJIUHBI JUATHOCTHYECKOTO TECTA, TO €CTh JJINHY
MUHUMA/JIbHOTO JAUATHOCTHYECKOTO TECTa Y «IIOUYTU BCEXy TabJIUIL
KOHTPOJIS.

ITycmo @ (s), t(s) u p(s) — yeaowucaennme
HEOPULATNEALHBIE PYHKUUL HATMYPAALHOZ0 APZYMEHMA S, 0L
KOTOPOLLET

t(s) = [2logs] +¢(s), p(s)>t(s), w(s) — oo

S§—00

Tozda y noumu ecex OMOEAUMBLT NO CMOAGUAM MATMPUY, U3
BPS)s pepewe t (s) empox obpasyrom duazrocmuneckuts mecm.
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Bamerum, uTo BCe Marpurnpl u3 BP® tae p = p(s), y KOTOPBIX
COCTABJICHHBIE U3 TEPBBIX ¢ = t (S) CTPOK MOIMATPHUITEI
OTJEJIUMBI TI0 CTOJIONAM, U CAMHU OTIEJUMbI [0 CToJIbmam. JIlerko
BHJIETH TaK¥Ke, 9TO IUCI0 TAKAX MATPHUI] PABHO

2t (28— 1) (28 —s+1) 2070 =

:2p8<1_21t>“'(1—(52_tl)>,

a UX JI0JIsI CPEIM BCEX OTOENMMBIX IO CTOJA0ImaM Marpui u3 BP°
HE MEHbITe, 9YeM

. 2
1_l 1_M 21_‘121_2—%(8)’
2 2t 2t

", CJAEJ0BATEIbHO, CTPEMUTCH K 1 TIpU § cTpemMdinemMcd K
beckonegnocTr. JleMMa mokasaHa. O |

————— - — —
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Caeacreue

Lz 210600 Heompuyamenbrol u HeoZpaHuenHo
sospacmaroweti pynkyuu ¢ (s) y nowmu écex omdeauMbT O
cmonbuyam mampuy uz BP* | 20e p > [2logs| + ¢ (s), dauna
MUHUMAADHOZ0 JUAZHOCTIUNECKO20 MECTa He DOADULE, 4eM

[2logs| + ¢ (s).




	      .      ,    ( )
	      .    ,    

