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1. Heab J1a00OPATOPHBIX 3aHATHI

[IpnoOpereHne W 3aKperieHWe 3HAHUKW M TOJyYeHUE MPAKTUYECKUX HABBIKOB
paboThl C MPOCTEHIIMMHU aITOPUTMAMH PACIIO3HABAHUA OOBEKTOB C KAaue€CTBEHHBIMU
XapaKTepUCTUKAMU.

2. KpaTtkmue cBeieHHsI U3 TEOPHH

B OGosnbmmHCTBE citydaeB o0pas3bl M OTAENbHbIE MU300paKEHHsI XapaKTepU3YIOTCS C
MOMOUIbIO KOJMYECTBEHHBIX XapAKTEPUCTUK: N'€OMETPUUYECKUX pa3MEPOB, Beca, IJIOIIAIH,
o0beMa U T. 1. B 3Tux cilydasx KOJIMYECTBEHHbIE U3MEHEHHS XapaKTEPUCTUK KOHKPETHOTO
n300pakeHusi OOBIYHO HE cpa3zy BEAyT K M3MEHEHMIO 00pa3a, K KOTOPOMY OTHOCHUTCS
pacno3HaBaeMoe u300pakeHue. ToJbKO JOCTUTHYB ONpEeAENeHHbIX I KaXa0ro odpasza
IPaHULl, KOJUYECTBEHHbIC W3MEHEHHS BbBI3BIBAIOT KAUECTBEHHBIM CKA4YOK — MEPEXOo] K
npyroMmy ob6paszy. OOpa3bl M KOHKpPETHbIE H300pakK€HUS MOTYT XapaKTepHU30BaThCSl HE
TOJBKO KOJIMYECTBEHHBIMH, HO M KayeCTBEHHBIMHM XapaKTePUCTUKaMU (CBOMCTBaMH,
NpU3HAKaMH, aTpuOyTaMu). OTH NPU3HAKA HE MOTYT OBITH OMUCAHBl (MM OOBIYHO HE
OMUCHIBAIOTCS) KOJIMYECTBEHHO, HAIPUMEP, IIBET, BKYC, omlylieHue, 3anax. O0passl 11ubo
001a1al0T KAKUMHU-TO Ka4e€CTBEHHBIMHU XapaKTEPUCTUKAMH, JINOO HEe 00J1aat0T.

Mexay KauyeCTBEHHBIMH M KOJUYECTBEHHBIMH XapaKTEPUCTHKAMH O0Opa3oB €CTh
CYLUIECTBEHHOE pa3jIMuue, OJHAKO JTO pa3jIMuue BO MHOTHX CIy4dasiX HEJb3d
a0COJIIOTU3UPOBATh, IIOCKOJIBKY KaX/J0My KayeCTBEHHOMY aTpuOyTy MpUCYIIM U
OIPE/ICIICHHBIE MHTEPBAJIbI U3MEHEHMs KOJIMYECTBEHHBIX XapaKTEPUCTHUK, 3a IpeleaamMu
KOTOPBIX MEHSETCS M KadecTBeHHBIH arpuOyT. Hampumep, ompeneneHHOMY ILIBETY
M300paXkK€HUs1 COOTBETCTBYET KOHKPETHBIM MANa3oH JJIMH AJIEKTPOMArHUTHBIX BOJH, 3a
npezeaaMu KOTOPOro IBET U3MEHUTCH.

CymiecTByIOT pa3jiMuHble MOAXOAbl K  paclo3HaBaHUIO M300paKEHU C
Ka4eCTBEHHBIMU XapaKTepUCTUKaMu. B manHoil maboparopHoii paboTe pacCMOTPUM OIHMH
U3 HUX, OCHOBaHHBIM Ha JIBOMYHOM KOJMPOBAHMM HAIMYUS WM OTCYTCTBHUS KaKOro-au0o
Ka4eCTBEHHOro IpH3HaKa. B paccmarpuBaeMoOM MOAXo0Jle KOHKPETHOE H300paxeHue Xj
HEKOTOpOro o0pa3a ¢ KayeCTBEHHBIMU XapaKTEPUCTHUKAMHU IPEACTABISAETCS B BUJE
JIBOMYHOTO BEKTOPA

Xie = (Xk1s Xi2s <o o5 Xy <o o5 Xin)s

rJie © — pa3MepHOCTb MPOCTPAHCTBA MPU3HAKOB.

Ecnm n3zobpaxenne X, 00nagaer j-M NIPU3HAKOM, TO Xi; =1, a eciu HET, TO X = 0,
T. €. 3JIECh OTOXK/JECTBIAETCSI OOBEKT U JBOMYHBIN BEKTOP, €T0 ONMHUCHIBAIOLIUH.

PaccMoTpuM B KauecTBe mpuMmepa 4YeTbipe 0ObeKTa (BUIIHS, aneiabCuH, sI0J0KO,
JIBIHS ), KQXAbIH U3 KOTOPBIX UMEET TPHU MpPHU3HAKA: [[BET, HATUYHE KOCTOYKU WIIM CEMEUEK
(tabmn. 1). B Ttabmn. 2 mpuBeICHBI YHCIOBBIC 3HAYCHHS TPU3HAKOB JJII PACCMATPUBAEMOTO
npuMepa nocie X JBOMYHOTO KOAUPOBAHUS.

HaubGonee mnpocToli MeTon pemieHus 3ajJad  pacro3HaBaHUsS OOBEKTOB C
KaueCTBEHHBIMHU XapPAKTEPUCTHUKAMHU IOCJE ABOMYHOIO KOJAUPOBAHUS aTPUOYTOB — CBECTH
pelIeHue UCXOJHOM 3aJauyd K pEHICHUI0 3aJaud  paclio3HaBaHUA OOBEKTOB C
KOJIMYECTBEHHBIMHU XapaKTEPUCTUKAMH B 7-MEPHOM BEKTOPHOM MpocTpaHcTBe. st aToro
HEOOXOAUMO Il KaXKJIOT0 KaueCTBEHHOTO IPU3HAKA BBECTH B /N-MEPHOM BEKTOPHOM
npocTpaHcTBe och. Ecim /uist paccmMaTpuBaeMoro o0beKTa Mpu3HaK CyIEeCTBYET, TO HA OCU
OTKJIAJIbIBACTCS €MHUIIA, €CId HET — TO Hylb. B pe3ynbTaTe mojydaeTcsi MHOTOMEPHOE
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ABOUYHOC ITPOCTPAHCTBO MPU3HAKOB, I'/IC MOXHO HCIIOJB30BAaTh PA3JIMYHBIC PACCTOSHUA,
IMPUMCHACMBIC U1 pACIIO3HABAHUA 00BEKTOB C KOJINYECTBEHHBIMHU XaApaKTCPUCTUKAMMU.

Tabmuna 1
Bexkrtop Kentoiii (OpanxeBbiii| KpacHbiit Ectb Ectpb
MIPU3HAKOB LIBET LIBET LIBET KOCTOYKA | CEMEUYKHU
Bumag X HET HET na na HET
Anenscu X5 HET na HET HET na
S161oxo0 X; Ia HET na HET na
JbIHsA Xy na HET HET HET na
Tabmnuma 2
Bexrop Kenteiit |Opanxeslil| KpacHbiii Ectp Ectp
MPU3HAKOB LIBET LIBET LIBET KOCTOYKa | CEMEUKHU
Bunins X1 xH:O X12:0 X133~ 1 X114~ 1 X15:0
ArnienbcuH X2 X211~ 0 Xop = 1 X23 = 0 Xogq = 0 Xo5= 1
slomoko X3 X31 = 1 X3 = 0 X33~ 1 X34 = 0 X35 = 1
I[BIHH X4 X41 = 1 X4 = 0 X43 = 0 X44 = 0 X45 = 1

B paccmatpuBaemMoM mpuMepe B  pe3ysibTaTe€ BBEAEHUS KOJIMYECTBEHHBIX
XapaKTEepPUCTHUK BMECTO KaueCTBEHHBIX IpHU3HAKOB (Talia. 2) ModydaeTcss MATHMEPHOE
JIBOMYHOE IPOCTPAHCTBO, I/I€ MOKHO NPUMEHATh paccrosHus no Esximay (1), mo
MuHKkoBcKkOMYy (2), paccTOsSHHE, HUCIHOJB3YIOUIEE CyMMY MOJYJIEH pPasHOCTEH Mexay
COOTBETCTBYIOIIMMHU KOMIIOHEHTaMHU 71-MEPHBIX BEKTOPOB (3):

Ll(Si’Xj): kZ:(Sik_xjk)z ) (D

n

LZ(Si’Xj):xl;(sik_xjk)i ) (2)

: 3)

Ly (S, X ;) =2
k=1

Sik — X jk



rae L » (S, X ; ), p= E — COOTBETCTBYIOIIEE paccrosiHue MEX Ty BXOJIHBIM

u300paxeHueM S; =(s,,...,s,,) ¥ ITAIOHHBIM H300paxenueM X, =(x;,..,x;,) J-TO
oOpaza; A — 1enoe MoJI0KUTEIBHOE YUCII0, OOIbIIEE IBYX.

Paccrosams (1) — (3) MOryr HCHONB30BaThCA TaKKE U C BECOBBIMH
K03 punrenTamu.

[Ipn nMBOMYHOM KOAMPOBAHUM KAYECTBEHHBIX IMPU3HAKOB MOXET MPUMEHSTHCS WU
paccrossHue 1m0 XEMMHUHTY, KOTOPO€ BBOAMTCSA Ui JFOOBIX JBOMYHBIX BEKTOPOB.
Paccrosane mo XeMMHUHTY MEXIy JByMsl JBOMYHBIMH BEKTOPAMH pPAaBHO YHUCIY
HECOBMAIAIOIINX TBOMYHBIX KOMIIOHEHT BEKTOPOB. Ecii BeKTOpa MMEIOT BCE OJIMHAKOBHIC
KOMITOHEHTBI, TO PACCTOSHUE MEXKIy HHMH paBHO HYIO, €CIH BEKTOpa HE HUMEIOT
COBITAAIOIINX KOMITOHEHT, TO PACCTOSIHUE PABHO Pa3MEPHOCTH BEKTOPOB.

bonee ToHkas kmaccupukamus OOBEKTOB C KAYECTBEHHBIMU IPHU3HAKAMU
TOJIy4aeTcs NPU BBEJICHUM JUIS KaXJIOW Iapbl 0OBbEKTOB X;, X;, JUId KOTOPBIX BBEJECHO
JBOMYHOE KOJIMPOBAaHUE KAYECTBCHHBIX MPU3HAKOB, MEPEMEHHBIX, XapaKTEPHU3YIONINX HX
OOIIIHOCTh WJIU Pa3IU4Ke C OMOIIbI0 Ta0. 3.

Ta0muma 3
Y X;
/ 1 0
1 a
0 g b

HepeMeHHaﬂ a B Tabm. 3 I[MpcaHa3Ha4YCHa I IMMOoACUCTa YruCiia 06HII/IX IIPU3HAKOB
00BEKTOB )(}, 41 )(1 . OHa MOKeT OBITH BEIYUCIICHA C IIOMOIIBIO COOTHOIICHUA

n
a= ijkxik’
k=1

TJ€ Xji, Xjx — JBOUYHBIE KOMIIOHEHTBI BEKTOPOB, OIMCBHIBAIOMINX O0BEKTHI X}, U X;.
C noMoIBIO IEPEMEHHON b TOJCYUTHIBAETCSA YHMCIIO CIy4aeB, KOrjga 0ObEKThl X; U

n
X; He 00NAIAIOT OJHUM H TEM Xe TpusHakoM, b= Y (1—x )1 =x,). Ilepemenusie g u h
k=1

IpeJHa3HAYeHbl COOTBETCTBEHHO Ui IMOJACYETa YHCIa MPU3HAKOB, MPHUCYTCTBYIOIIUX Y
oO0beKkTa X; M OTCYTCTBYIOIIMX Yy OOBbeKTa X;, M, NPUCYTCTBYIOIMX y OOBeKTa X, M

OTCYTCTBYIOIMMH y 00BeKTa X;, g = D x; (1-x;), A= (1-x;)x, .
Pt p

W3 ananusza nepeMeHHBIX a, b, g, h cienyer, 4To, 4eM OOJbILIE CXOACTBO MEKIY
obvekramn X; M X;, TeM Ooiblle JOIKHA OBITH IEpPEMEHHAs g, T.€. Mepa OJIU30CTH
00BEKTOB UM (PYHKITUS CXOJCTBA JOHKHA OBITH BO3pacTaroliel pyHKIue oT a, GyHKIHs
CXOJICTBA JIOJKHA OBITh CHMMETPUYHON OTHOCHUTEIHHO NMEPEMEHHBIX g U A. OTHOCUTENBHO
NEPEMEHHON b OJIHO3HAYHBIN BBIBOJ CIEJIaTh HE YAAETCS, NOCKOJBKY, C OJIHOM CTOPOHBI,
OTCYTCTBHE OJMHAKOBBIX MPHU3HAKOB y OOBEKTOB MOMKET CBHUJECTEIbCTBOBATH 00 UX
CXOJICTBE, OJIHAKO, C JPYroill CTOPOHBI, €CIH y OOBEKTOB OOLIUM SBIAETCA TOJIBKO
OTCYTCTBHE OJMHAKOBBIX MPU3HAKOB, TO OHU HE MOTYT OTHOCHUTHCS K OJJHOMY KJIaccy.



Haubonee gacto npuMeHsIOTCS Cleaytone GyHKIIMA CXOJICTBA!

S|(X,, X)) = a4 (dynkmus cxoncta Paccena u Pao),
a+b+g+h n

$)(X,, X ;)= Lb (bynkmusa cxoactra XKokapa u Hugmena),
n —

a

S;(X;,X;)=———— ({ynkuus cxoncrsa [laiica),
2a+g+h
S,(X,, X)) = L (pynkumst cxoncra Cokans u Cauda),
a+2(g+h)
a+b

Ss(X,, X ;)= (pynkumst cxoncra Cokans 1 Mutniaepa),

Se(X,, X ;)= ﬁ (pynkums cxoncra KynbkuHCKOTO),

ab—gh

S (X, X )=
(X X)) ab+ gh

(¢ynkmus cxoactpa FOma).

3. I/IH)II/IBI/I)_Iya.]ILHLIe 3aJaHus

3.1. PazpabotaiiTe anroput™ H HpOrpaMMy, MOJEIHMPYIOIIYI0 pacro3HaBaHUE
pPa3IUYHBIX OOBEKTOB C KAYECTBEHHBIMU XapaKTEPUCTUKAMU C TOMOINBID (YHKIUI
cxoncTBa S;— §.

3.2. 3apjaiiTech YMCIOM # Ka4eCTBEHHBIX XapaKTEPUCTUK OOBEKTOB U YUCIIOM M
ATAIOHHBIX HM300pakeHMid o0pa3oB (n W m JOKHBI ObITh HEe MeHee 4). 3amaiiTech
HECKOJBKUMHU OOBEKTaMU M C MOMOUIbI0 (PYHKIHMI cxoictBa S; — §; ompenenuTe ux
MPUHAIIEKHOCTh K TOMY HJIM HHOMY 00pasy.

3.3. IlpemmoxuTte CBOKO YHUKAIbHYI (YHKIHIO CXOACTBa JJsi OOBEKTOB C
KaueCTBEHHBIMU XapaKTEPUCTHUKAMU U TMOKAXKHUTE €€ pabOTOCIOCOOHOCTh HAa MpUMEpax
m. 3.2.

3.4. llpemnoxure s ogHOM U3 (QYHKIUNA CXOACTBA S1 — §; npumepsl
pacro3HaBaHUs, B OJHOM U3 KOTOPBIX (YHKIUS CXOJICTBA [OJDKHA MPUHUMAThH
MUHHUMAJIbHOE 3HAYE€HHE, a B IPYTOM — MAaKCUMAaJIbHOE.

3.5. [lpemnoxure HECKOJIBKO NPUMEPOB PACHO3HABAHUS C IOMOUIBIO PACCTOSHUS
XemmuHra. B ogHOM M3 IpuUMEpOB paccTossHHE MO XEMMHHIY JODKHO NPUHUMATh
3HaueHHe, paBHOE Bamemy HoMepy 1O CIUCKY B >KypHaJie TPYIIIIbI.



3.6. Ilpennoxure mpumep pacro3HaBaHUs, B KOTOPOM BEIUYMHA PACCTOSHUS IO
XeMMUHTYy Oy/IeT paBHA BeJIMUMHE 0JIHOM U3 QyHKIMI cxoacTBa S —.57.

4. Conep:kanue oTyeTa

4.1. Tema 1abopaTOPHBIX 3aHITHHA.
4.2. InnuBuyallbHOE 3ajaHHE.
4.3. Pe3ynbTaThl BHINOJHEHUS TYHKTOB 3.1 — 3.6 MHAMBHUAYaJIbHOTO 3a/IaHMUS.



