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Pacno3HaBanune o0pa3oB B 00yuaeMbIX CHCTeMAaX. METOJUYECKHE yKa3aHUS IS
BBIMIOJIHEHMs J1abopaTtopHOil paboTel Mo aucHuruinHe «Teopusi pacro3HaBaHUs
oOpa3oB» mJsi  CcTyaeHTOB Hampasienus moarotoeku 09.04.04 OIIOIT BO
[IporpamMMHasi MHXXEHEpHsi, HaIpaBieHHOCTh (mpoduis) «lIpennpuHrMaTenbCTBO,
MHHOBAIIMM M TEXHOJIOTUU OyAyIIero B MporpaMMHON nHxeHepun» / FOro-3arm. roc.
yH-T; cocT. P.A. TomakoBa. Kypck, 2024. - 16 c.

PaccMmoTpeHa MeToauKa pacno3HaBaHUs Pa3IMYHBIX OOBEKTOB B 00Oy4aeMbIX
CUCTEMaX Ha  OCHOBE  KJjacTepu3auud  MHPOPMATUBHBIX  IMPU3HAKOB,
NpeIHa3HAYEHHBIX 11 (POPMUPOBaHUS OOYYAIOIMIMX BBIOOPOK, MTPUMEHSEMBIX MpHU
OpraHu3alyy padoThl HEUPOHHBIX CETEN PA3TMYHON apXUTEKTYPHI.

Meronnueckue yka3zaHus coctaBieHbl B cooTBercTBUM ¢ PI'OC BO -
Marucrtparypa no HanpasieHuio noarotoBku 09.04.04 «IIporpamMMHuasi MHKEHEPHS» HA
ocHoBanuu yueOHoro mmiana OIIOII BO 09.04.04 IlporpamMmHas HWHXXEHEpUs,
HarpaBieHHOCTh (mpoduib) «[IpeanpuHUMaTENbCTBO, UHHOBAIIMM M TEXHOJIOTHUHU
OyAyIIero B MpOrpaMMHON MHKEHEPUI.

[IpennazHaueHsl JUisi  CTYACHTOB, OOY4YalOIIMXCS MO  HANpPaBJICHUIO
noarotoBku 09.04.04 TlporpamMmmuas WHXEHEpUs, HAMPABJICHHOCTh (MPOQUIIb)
«IIpennmpuHUMATENBCTBO, MHHOBALMM M TEXHOJIOTMH OYyIyIIEero B MPOTrpaMMHOMN
UHXEHEpU» BceX (opM 00yUeHUsI.

TekcT neyaraercs B aBTOPCKOM peIaKInu

[Toamucano B meyath 11.06.2024. dopmat 60x84 1/16.
Yen. mew. 1. 0,7 . Yu.-uzn. n. 0,6 . Tupax 100 . 3aka3z 483.  becruiatHo.

Oro-3amnaaHblii rocy1apcTBEHHBIN YHUBEPCUTET.
305040, r. Kypck, yi. 50 net OkTsi6ps, 94.



PACIIO3BHABAHHUE OBPA30B B OBYYAEMbIX CUCTEMAX

Hean 1 3agaum 1a00paTOPHOro 3aHATHSA (J1aDOPATOPHOI PadoThI):

» TI03HAKOMHTHCS C OCHOBHBIMU MOHATUAMU METO/10JI0TU!
pacno3HaBaHus 00Pa30B AJI MOCTPOEHUS UHTEIUIEKTYAJIbHBIX CHCTEM;

» U3y4YUTh KJIacCU(UKAIUI0 METOJOB pacro3HaBaHUS 00pa3oB M ATaIlbl
peanu3anuu TUX METOMOB;

» BBIJCIUTH CIOCOOBI IOCTPOCHHUS OCHOBHBIX HMPUHIIUIIOB KJIACTEPU3AIIUH
MH(POPMATUBHBIX MPU3HAKOB U NMPUOOPETEHHUE NMPAKTUYECKUX HABBIKOB
s QopMHUpOBaHUS OOYyYalOMIUX BBIOOPOK, MPUMEHSIEMBIX TpU
OpraHu3aluy padboThl HEHPOHHBIX CETEN PA3IUYHON aPXUTEKTYPHI;

» TPOaHAIM3UPOBATH MPOOJIEMHYIO CHTYAIMI0 KaK CHCTEMY, BBISBIISIS €€
COCTABJISIFOLIUE U CBSI3M MEXKy HUMU;

» BBIICIUTH  CTPYKTYpPHbIE  KOMIIOHEHTBI ~ HMCCIEIyeMOW  MOJENH,
KPUTUYECKHU OLEHUTH HAJEKHOCTh HICTOYHUKOB MH(POPMALIHH;

» pazpaboTarh mporpaMmy ISl pacloO3HaBaHUS ~ O0pa3oB  MpH
npeoOpa3zoBaHuU H(OpMaALUY;

» TIO3HAKOMHTHCS C HOBBIMH HAYYHBIMH TPUHIMIIAMH WM METOJaMHU
HCCIIEeIOBaHUM;

» HAy4YUThCS pemath NpoeCcCHOHANBHBIC 3a7a4i C MPUMEHEHHEM HOBBIX
HAy4YHBIX IIPUHIUIIOB U METOJIOB UCCIIETOBAHMS;

» TpOaHAIM3UPOBATH U 0OOCHOBATH MPUYNHBI BOSHUKHOBEHUS U Pa3BUTHUS
MPOOJIEMHBIX CUTYyaIMil B HAyKe.

Ilinanupyemblie pesyibrarbl 00yyeHusi (popmMupyemMblie 3HAHUSA, YMEHUS,
HABBIKM M KOMIIETEHIIUM):

Koo u mnaumenosanmue  unouxkamopa — OOCMUMNCEHUS — KOMNEMEHYUU,
3aKpenyieHH020 3a OUCYUNTUHOU.

OIIK-2.1 Hcnonb3yeT COBPEMEHHBIC HMHTEIJICKTyaJIbHbIE TEXHOJIOTHH IS
perieHus npodecCHOHAIBHBIX 3a/1a4;

OIIK-2.2 OO6ocHOBBIBaE€T BBIOOP  COBPEMEHHBIX  HMHTEJUICKTYaJIbHBIX
TEXHOJIOTMM U MPOTrpaMMHON Cpeibl IPU pa3pabOTKe OPUTHHAIBHBIX MPOrPaMMHBIX
CPEJIICTB JIsl peleHusl MPOoPEeCCUOHANIBHBIX 3a/1a4;

OIIK-2.3 Pa3pabatrbiBa€T OpPUTHMHAJIbHBIE MPOTPAMMHBIE CPEACTBA, B TOM
YHUCJI€ C HCIOJb30BAHUEM COBPEMEHHBIX WHTEJUICKTYAJbHBIX TEXHOJIOTHH, st
peueHust npodeccuoHaIbHBIX 3a/1ay.

Heo0xoaumble MaTepUaJIbHO-TEXHUYECKOE 000PY/I0BAHUE U MATEPHUAJIbI:
1. Knmacc [I9BM - Athlon 64 X2-2.4; Cel 2.4, Cel 2.6, Cel 800.



2. MynpTuMenua neHtp: Hoytoyk ASUS X50VL PMD  T2330/14"/1024Mb/
160Ghb/ cym-ka/mpoektop inFocus IN24+ .

3. Dxpan moOuibpHBIN Draper Diplomat 60x60

4. Joctyn B cetb UHTEpHET.

IIlkana oONeHUBAHUST W KPUTEPUM OLEHUBAHHUS  BbINOJHEHHOI
NPAaKTH4YeCKOoi padoThI:

o MakcumanbHBIN
MuHUMAIbHBIA OaJLT
dopMa KOHTPOJIS oauI
oasut MpUMEYaHue Oayu1 | mpUuMeYaHue
1 2 3 4 5
JlaGopatopHoe 3aHsTHE
Brimmonaun,
Pacno3naBanue 006pa3oB B Breimoauin n
6 | HO «HE 12
00y4yaeMbIX CHCTEMax «3ALIUTAD)
3AIATID)

Ilian mnpoBegeHUs] NPAKTUYECKOTO 3aHATHH (J1a00OpaTOpPHOU
padoThI)

SAJAHUA JIA CAMOCTOATEJBHOI'O BBIITOJIHEHUA

1. MeTtoaom, yKa3aHHBIM IIpernojaBaTeieM, pPealnu3oBaTh OIUH W3
aJTOPUTMOB KJIacTepHU3alMi NHPOPMATUBHBIX MPU3HAKOB.

2. CrenepupoBaTh 00y4awIIyl0 BBIOOPKY HWH()OPMATUBHBIX
MPU3HAKOB, COCTOSITYIO U3 10 IByMEpHBIX OOBEKTOB.

3. BeiBecTn Ha »KpaH KOJUYECTBO HAMJACHHBIX KIACTEPOB, yKa3aTh
KOODAMHATBlL WX LEHTPOB, CPOPMUPOBATH KJIACTEPhl, MEPEUUCIIUB
AJIEMEHTHI BBIOOPKH, BXOISIIINE B KAXbIN U3 HUX.

4. BeiBecTH Ha D3KpaH H300pAKEHUS  BCEX  DIIEMEHTOB
MH(POPMATUBHBIX MPU3HAKOB. YKa3aTh BEJIMYMHY TOPOTrOBOTO 3HAUYECHUS, B
clly4yae peayiM3alliy MPOCTOTO aIrOPUTMa BBISBICHUS KJIACTEPOB.

5. Ilpu peannzanuy MPOCTOrO AJITOPUTMa BBISIBICHUS KIACTEPOB
IPEAYCMOTPETh  BO3MOXKHOCTh W3MEHEHHMS BEJIMYMHBI  MTOPOTrOBOTO
3HaueHus | . IlpowsBecTH CpaBHUTENbHBIM aHAIW3 BIUSHHUS BBIOOpA
Ha4yaJbHOIO IEHTpa KJIaCTEpU3allMi U BEJIUYUHBI TIOPOTOBOTO 3HAYEHUS |
Ha KOJIMYECTBO MOJYUYCHHBIX KIaCTEPOB.

6. BpiBecTH Ha 9KpaH H300pa)K€HUsI DJIEMEHTOB, MPUHAIJICKAITUX
KOKJIOMY U3 OTBICKAHHBIX KJIACTEpOB, YyKa3aTb HX KOOPAWHATHI.



BoiienuTh LIBETOM HAWJICHHBIE LIEHTPbI COOTBETCTBYIOIIMX KIIACTEPOB,
yKa3aTh UX KOOPIUHATHI.

7. TlpegocTaBUTh OTYET.

Coaepxanue oT4eTa:

1.  TUTyJIbHBIN JUCT.

2. Tema u uenb pabOTHI.

3. ®opwmanbHas MIOCTaHOBKA 3a/1a4u KJIaCTEpU3aluU
MH(POPMaATUBHBIX MPU3HAKOB.

4.  OCHOBHBIE TEOPETUUYECKHUE CBEICHUS.

5.  3ajaHue, yYUTHIBasi CBOM BapUaHT.

6.  Xoj BBINOJHEHUS, O0yYEHUS U TECTUPOBAHMUSI.

/.  BBIBOABI.

2. KPATKUE TEOPETUYECKHUE CBEJAEHUSA
2.1 IIpocToii ajropuT™M BbISIBJIEHUSI KJIACTEPOB

Ilycte 3amaHo MHOXkecTBO X  MHOOPMATUBHBIX MPU3HAKOB
{X, X5,.... Xy} TlycTh Takke LEHTp MEepBOro KiacTepa Z; COBMHANACT C

AH00BIM W3  3aJaHHBIX HMH(POPMATHBHBIX IPU3HAKOB (00pa3oB) W
ompejiesicHa TMPOU3BOJIbHAS HEOTPHUIlATeNIbHAsI MOpOroBas BeIWYMHA | |
IUIsl yIOOCTBA MOXKHO TOJIOKHUTh, UTO Z; =% . llocie 3Ttoro Beruucisercs

paccrossnue D,; mexny oOpasoM X, M LEHTPOM KjacTepa Z; TIO
dbopmye:

Di,j:ij_ZiH:\/(Xj_zi)l'(Xj_Zi) (1)

Ecam 310 paccrosHue O0JblIe 3HAYEHUS] TOPOroBOM BenUyuHbI T,
TO YYPEXKAACTCA HOBBIM LIEHTP Kjiacrepa Z,=X,. B mporuBHOM ciydae

00pa3 X, BKJIKOYAETCSA B KJIACTEP, LIEHTPOM KOTOpOro siisercs Z;. ITycts
ycioBue D,; >T BBINOJIIHEHO, T. €. Z,— LIEHTP HOBOT'O KJacTepa.

Ha cnenyromem mare BelUUCIAOTCS paccTostHuss Dy m Ds, or
o0Opa3a X3 0 LIEHTPOB KJIACTEPOB Z; U Z,.

OcymiecTBIAeTCS IPOBEPKA yCIOBHS:



Eciu o6a paccrostaust Dgy >T u Dy, >T, To HazHayaeTcss HOBBIN
LEHTp KJIacTepa Zz = Xj.
B npotuBHOM ciyuyae oOpa3 X; 3a4HUCISAETCS B TOT KJIAacTep, LEHTP

KOTOPOT'0 K HEMY OJIMIKE.

ITo100HBIM k€ 00pa30M PACCTOSHHUSA OT KaXKJ0Io HOBOIo o0Opasa 10
KaXXJIOT0 M3BECTHOTO IIEHTpa KJIacTepa BBIYHMCISIOTCA M CPAaBHUBAIOTCS C
MOPOTOBOM BEJIIMYMHOW M Jajiee MPOBEPACTCS YCIOBHUE: €CIM BCE OTHU
PAcCTOSTHUS MPEBOCXOAT 3HAYCHHUE Topora |, TO yUpeKIAeTCs HOBBIN
LEHTp KjacTtepa. B mpoTUBHOM ciydae 00pa3 3auucisieTcs B KJacTep C
caMbIM OJIM3KUM K HEMY LIEHTPOM.

Pe3ynbrarel OmMCaHHOW TIPOLEIYPBI  ONPeOenstomcs 6blO0pPOM
yeHmpa nepeoco Kiacmepa, NopsOKOM OCMompa 00pa3o08, 3HAYeHUeM
NOpPO208OU  BENUUUHDL T u, KOHEYHO, 2eomMempuyecKuMu
Xapaxmepucmukamu OAHHbIX.

Ha pucynke 1 mpencraBiaeHbl IBa pa3IWYHBIX BapruaHTa BBIOOpA
IICHTPOB KJIACTEPOB IS OJHUX WU TeX XK€ MHGOPMATHBHBIX IPU3HAKOB,
BO3ZHHKIIIKE B PE3YyJIbTAaTe NM3MECHEHUS BEIMYMHBI TIOPOTOBOTO 3HAUCHUS |
¥ UCXOJIHOTO IIEHTpa Kj1acTepa.

—
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%

Pucynok 1. BnusHue BpIOOpa BeIMUUHBI IOPOTa U HAYaJIbHOTO IIEHTpa
Ha KOJIMYECTBO KJIACTEPOB B IMIPOCTOM CXEME KJIACTEPU3AllUM JaHHBIX

OTOT aNropuT™M TO3BOJIIET MPOCTO U OBICTPO  TMOJYYHUTH
NpUOJIU3UTEIbHBIE OIEHKM OCHOBHBIX XapaKTEPUCTUK 3aJJaHHOro Habopa



oOyuaromnux BbIOOpPOK. Kpome TOro, 3TOT anropuTM MpHUBIEKaTENCH C
BBIYMCIIUTEIIPHOM TOYKH 3pEHHS, TaK KaK JJis BBISIBJICHUSA IICHTPOB
KJIACTEPOB, COOTBETCTBYIOIIMX OINPEICICHHOMY 3Ha4eHUI0 mopora T,
mpebyemcs  peaiuzayus mMoIbKO 00HO020 NPOCMOMPA BblOOPOUHBIX
anemenmos. IlpakTuyecku xe, IJIsi TOro 4YTOOBI XOPOIIO TMOHSTH
TCOMETPUIO pacIpeesiecHUs: 00pa30oB € TMOMOIIBIO TaKOW MPOLETYPHI,
MPUXOJUTCA TPOBOJAUTH MHOTOYUCICHHBIE SKCIIEPUMEHTHI C Pa3InYHbIMU
3HAUCHHSIMH  TOpora W pa3IWYHbIMH  HCXOJHBIMH  TOYKAMHU
kinactepusanuu. IlockoiabKky u3ydaemble HWHPOPMATHBHBIE MPU3HAKU
OOBIYHO MMEIOT BBICOKYIO DPa3MEpPHOCTh, BH3yalbHasi HHTEPIPETAIUs
pe3yJIbTaTOB  MCKIIIOYAETCS; TO3TOMY HeoOxoaumas  uHdopMaus
n00BIBa€TCSI B OCHOBHOM IIPU TOMOIIM COTIOCTABJICHUS TOCJIE KaXKI0TO
IIMKJIa TMPOCMOTpPa JAHHBIX PACCTOSHHUH, pPa3JeisiomMX ILEHTPbI
KJIACTEPOB, U KOJIMYECTBA 00Pa30B, BOLIEIIINX B PA3IUYHbIC KIACTEPHI.
CnenyeT OTMETUTH, YTO BAXKHBIMH XapaKTEPUCTUKAMHU TMPU ITOM
SIBIIIFIOTCS ONmkaiast 1 HanboJiee yJaJeHHas OT IIEHTPa TOUYKHU KIIacTepa,
a TaKKe KOJIMYECTBO DJIEMEHTOB, COJEPXKAIIMXCS B KaXXIOM KiacTepe.
Nudopmanmio, moJydeHHYIO TaKUM 0Opa3oM Mocie KaKIOoro IHKIa
00pabOTKM JaHHBIX, MOXKHO HCIIOJIB30BaTh JUIsI KOPPEKIMU BBIOOpA
HOBOT'O 3HAUCHMS ITOpora I W HOBOT'O MCXOJHOTO IIEHTpa KIacTepU3aIuu
B CIEAYIOIIEM IUKJIe. MOKHO pacCYMTHIBATh Ha MOJIYYECHHE C MOMOIIBIO
O00HOHM TPOIEAYPHI TMOJIE3HBIX PE3YyIbTATOB B TEX Ciydyasx, KOTJa B
JTAHHBIX HUMEIOTCSI XapaKTEPHBIC «I'PO3Ibs», KOTOPHIE JOCTATOYHO XOPOIIIO
Pa3eNAI0TCs MIPU COOTBETCTBYIONMIEM BBIOOPE IMOPOTOBOIO 3HAYEHUH.

2.2 MeTo/1 BblJIeJIeHUsI KJIACTEPOB HA OCHOBAHUM aJITOPUTMA
MAKCHUMHHHOTO PACCTOSIHUS

AJTOPUTM MaKCHMUHHOTO (max{min}) pPacCTOSIHUS, TPEICTABISAET
coOOM WTEPATHUBHYIO NPOLEAYPY BBIACICHUS KIAaCTEPOB, B OCHOBE
KOTOPOM JISKUT HAXOXKJICHHUE €BKIIMJIOBA PACCTOSIHUSA MEKY 3JIEMEHTAMU
WH)OpPMATUBHBIX  NPU3HAKOB.  Peanuzaiuio  3TOro0  ajaropurMa
IIPOJAEMOHCTPUPYEM HA KOHKPETHOM IIPUMEDE.

PaccmotpuM BBIOOPKY MH(GOPMATUBHBIX MPU3HAKOB, COCTOAILYIO U3

JIECATH IBYMEPHBIX 00pa30B:
X41(0,0), X,(3,8), X5(2,2), X,(1,1), X5(5,3),

X6(4’8)’ X? (513)’ X8(5’4)1 X9(614)’ ><10 (715)



['eoMeTpudeckass MHTEpPIIPETAIIUS HCCISAYEeMbIX WH()OPMATHUBHBIX
MIPU3HAKOB MPEACTaBICHA HA PUCYHKE 2.

Ha nepséom wace anropuTMa MPOU3BOJBHBIM O0pa3oM OJWH W3
O0OBEKTOB BBIOOPKHM, HampuMmep X;, Ha3HA4yaeTcsi LIEHTPOM IEPBOIO
KJjacrepa Z;.

Xo 4
8+ o o
74+
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1 234567 8 X,

Pucynok 2. Bei6opka nH(popMaTUBHBIX IPU3HAKOB, MPEIHA3HAYCHHAS JJIs
pean3aiy AIrOPUTMa MAKCUMHUHHOTO PACCTOSIHUS

Ha pucynke 3 crpenkamu npencTaBlieH NOPSIKOBBIA HOMEp Iara,

Ha KOTOPOM TIPOM3BOJMTCS BBIJICJICHUE COOTBETCTBYIOIIEIO IIEHTpa
KJIacTepa.
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Pucynok 3. Bei6opka nHhOpMaTUBHBIX TPU3HAKOB U IIEHTPHI
KJIACTEPOB COOTBETCTBEHHO

Ha emopom uiazce aJiropuTMa OIpeACICTCA CBKIIMA0OBO PACCTOSHUC
MCKIY LHCHTPOM IICPBOro KJIACTECpa U BCECMU OCTAJIbHBIMU 3JICMCHTAMH

BeiOOpku Dy ;,  J=110.
3areM OTBICKMBAaeTCs 00pa3, OTCTOSANMH OT oOpa3za X; Ha
nanbospuiee paccrosune Max{D, ;}; B Hamem cnydae 310 obpas Xg,

KOTOpBIﬁ N HA3HAYACTCA HCHTPOM BTOPOI'O KJIaCTCpPa 22 .

Ha mpembvém wiaece aAJIropuTMa IHpOU3BOAUTCA  BbIYHCICHHUC
paCCTOSIHI/Ifl MCIKY BCCMU o6pa3aMH BBI60pKI/I U [ICHTpaMH KJIaCTCPOB Z;

u Z,, T.e. onpenensttorea D, ,D, :, j=110. B kaxmoil mape 3THUX
2 p 1] 2,] P

pacCTOSHUI BBIENSACTCS MHHUManbHOE, T.e. Min{D; j,D2 j}, j=110.
J i H

[locie ATOro HAXOIAWTCA MAKCUMATbHOE U3  OMUX  HAUOEHHBIX
munumanoroix paccmosanuti max{min{D, ;, D, ;}}, j=110.
i j ’ ’

Ecnu 310 pacctosiHue cOCTaBIISIET 3HAUUTENBHYIO YACTh PACCTOSIHUSA
MEXIy IEHTpaMH KJIacTepoB Z; U Z, (Hampumep, Oosbie OO paBHO
CpEeIHEro apu(pMETUYEeCKOro 3TOr0 PaCCTOSHUSI), TO COOTBETCTBYIOUIUHN
o0pa3 Ha3HayaeTcsa LEHTPOM TPETHErO KiacTepa Zg.
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B npoTHBHOM ciTy4ae BBINIOJHEHHUE aNropyuT™Ma npekpamaercs. Eciau
BOCITIOJIb30BAThCSl TAKUM KPHUTEPUEM, TO JIETKO YOEIUTHCS B TOM, YTO
LEHTPOM KJIacTepa Z3 CTAaHOBHUTCS 00pa3 X;.

Ha cdiacayroumeM mare aaropurMa BbIYHUCIIATOTCA PaCCTOSAHUA MCKIAY
TPpCMA BbIACICHHBIMU HOCHTPAMHU KJIACTCPOB MU BCCMHU OCTAJIbHBIMH

>JIEMEHTaMH BhIOOPKH, T.€. Dy i D, i Dy T J =110.

B xaxmoi rpynmne U3 Tpex pacCTOSIHUM BbIOMpPAETCs] MUHUMAIbHOE,
r.e. Mn{D, ;, D, ,D;;}, ]=110. Ilocxue sroro, Kak 1 Ha HpeaBIIyIIEM
J ] Ll L

1Iare, HAXOJUTCA MaKCUMAJIBHOE M3 STUX MUHHUMAJIBHBIX PACCTOSHUM, T.€.
max{min{D, ;,D, ;. D5 ;}}, j=110.
I J ] 1 )

Ecnn 210 paccrosame  Oompmie MO0  paBHO  CPEIHETO
apru(METUYECKOTO PACCTOSHUS MEX]Yy LIEHTpaMH KJIACTEPOB Zj,Z,,Z3, TO

COOTBETCTBYIOIIMI 00pa3 Ha3zHadaeTcs LEHTpOM Kiacrepa Z,. B
IIPOTUBHOM CJIy4ac BBIIIOJHEHUE AJITOPUTMA IIPEKPAILAETCS.

B obwmem ciydae onucaHHas Ipoueaypa MOBTOPSETCsS 10 TeX Mop,
IIOKa Ha KakoM-1u00 1are He OyAeT MOJy4eHO MaKCHMAaJIbHOE
paccTosiHue, A1l KOTOPOrO yCIIOBHE, ONPEACIAIONICe BBIICICHHE HOBOIO
KJacTepa, HEe BBIIOIHACTCS.

B sTOM npoctom npuMepe ObUIM BBIACIEHBI TPU KIACTEPHBIX LICHTPA
Xy, Xg 1o Xg. PesynpraTsl KJIACTEPU3aLUU  COOTBETCTBYIOT

rcOMCTPpUYCCKHUM IIPCACTABJIICHUAM 00 7THX JAaHHBIX.

2.3 MeTo/ BbljieIeHUsI KJIACTEPOB HA OCHOBAHUM aJITOPUTMA
K-BHYTPpUTpYNIOBBIX CpPeIHHUX

AJdropuT™M, OCHOBaH Ha BbIYHCICHHMM K  BHYTpUTPYIIITOBBIX
CPEIIHUX, COCTOMT M3 TIOCIIEA0BATCIIBHOCTH IIIaroB.

a2 I. 3anaroTcs pou3BOJIBHEIM 00pa3oM K HCXOAHBIX LIEHTPOB
kiaacrepoB Z,(1), z,(1), ..., Zx (1). Tak kak BBIOOP LIEHTPOB KJIACTEPOB
OCYIIECTBIISICTCSI IMPOU3BOJLHO, TO Yallle BCETO, B KAYECTBE HCXOIHBIX
IICHTPOB HCIIOIB3YIOTCS, Halpumep, mepBbiec K pe3ylbTaToB  BHIOOPKHU
U3 3aJaHHOTO MHOXECTBA HH(GOPMATHBHBIX IPH3HAKOB.
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Ilaz 2. Ha K-m 1mare wWrepanuud 3aJaHHOEC MHOXCECTBO
nHpopmaTuBHBIX npu3HakoB {X} pacmnpenensercs mo K kmactepam 1mo
CJIEIYIOIIEMY MPABUITY:
xeS;(k), ecmn |x—2z;(K)| <[x—z (k)| mmaBoex i=LK ,i#j, (2)
rae Sj(k)- MHOKeCTBO MH(POPMATHBHBIX NPU3HAKOB, BXOJISIIMX B
Knactep ¢ uenrpom Z; (k).

B cnyuae paBeHCTBa peElIeHWE NPUHUMACTCA MPOM3BOJIBLHBIM
obOpazom.
Hlaz 3. Ha ocHOBE pe3yJIbTAaTOB IIara 2 OMNPEACISIOTCS HOBBIC

uentpbl kimacrepoB Zj(k+1), J=1 K, ucxoms u3 ycnosus, 410 cymma

KBaJpaTOB pPACCTOSHUN MEXAy BCEMH O0Opa3zaMu, MpUHAJICKAIIUMU
mHOkeCTBy Sj(K) ¥ HOBBIM ILEHTpOM Kiacrtepa JOJDKHA ObITh

MHUHUMAJILHOMN.
HoBbIe IEHTPHI KJIACTEPOB OMPEACIISIOTCS 110 (hopMyIIe:
1 I
Zj(k+1)=— ZX, J=1K, 3)
j xeS; (k)

rae N; — 4ucno BeIGOPOYHBIX 00pa30B, BXOAAMKX B MHOXKECTBO S;(K).

OueBHAHO, YTO Ha3BaHUE AIroOpuTMa «K-BHYTPUTPYIIOBBIX CPEAHUX
OTPEACIISIETCA CIIOCOOOM, MPUHSATHIM IS TTOCIEA0BATEILHON KOPPEKIIUU
Ha3HAYEHMUs IIEHTPOB KJIACTEPOB.

Ilaz 4. OcyiiecTBISIETCS TPOBEPKA PABEHCTBA

z,(k+D)=2(k), j=L K. (4)

Ecmu ycnoBue (4) nmocturaeTcs, TO BBIIIOJHCHHE allCOPHTMa
3aKaHYHNBACTCS.

WNuade peanm3anust aaropuTMa IMOBTOPSETCS C Imara 2.

Cnedyem ommemumsb, 4mo Kawecmeo pabomvl ancopumma,
OCHOBAHHO20  Ha  eblyucieHuu K eHympuepynnosvix  cpeouux,
CYWeCmBeHHO 3a8UCUmM Om YUCIA BbIOUPAEMbIX YEHMPO8 KIACMepPOos, Om
HA3HAYeHUsl UCXOOHbIX YEeHMPO8 KIACmepos, Om NOCie008amesbHOCmU
ocmMompa  UHGOPMAMUBHBLIX — NPU3HAKO8 U,  eCMEeCmBeHHO,  Om
ceomempuieckux 0cooeHHocmetl 8b100POUHbBIX OAHHDIX.
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Ipumep. [nsg peanuzanuu anroputMa K -BHYTPUTPYIIIOBBIX
CPEAHUX PACCMOTPUM MHOXKECTBO HH(POPMATUBHBIX MPU3HAKOB X,
IIPEJICTABIICHHBIE HA PUCYHKE 4.

X Z{Xl(O,O), X2(2!0)1 X3(013)’ X4(1’1)1 X5(211)’ X6(112)1 X7(212)1
Xg(3,2), X4(6,6), X10(7,6), X11(8,6), X1,(6,7), X13(7,7), X14(8,7),
X15(9:7), X16(7.8), X17(8,8), X15(9.8), X19(8,9), X0(9.9)}

IHlacz 1. 3anaerca 4uCiIO UCXOIHBIX IIEHTPOB KiactepoB K = 2, u
BBIOMPAIOTCS HaudaJIbHBIC IIEHTPHI KJIACTEPOB, HAITPUMED,
(=% =(0,0), z,(1) == x,=(1,0)".

a2 2. BeinonHseTcst NpOBEPKA YCIOBUS: €CIU

X =z, <% -z @] u % -, <% -z @), i=2

10 S;(1) ={X, X3}

AHQJIOTUYHO YCTAaHABIMBAETCSA, YTO OCTajJbHble HH(OPMATUBHBIC
NpPU3HAKA PACIOJIOXKEHBI OJIMKe K IEHTpY Kiactepa Z,(1), m mostomy

So() ={X2, X4, X5, ..., Xp0}-
Ilaz 3. OcyuiecTBiseTcss KOPPEKIMs Ha3HAYEHHBIX IIEHTPOB
KJIACTEPOB:

0,0
2(2)= 2 X=%(X1+X3)=( j;

1 XESl(l) 0’5
1 1 5,67
2,(2)=— x:—(x2+x4+...+x20):[ j
N, ng:(l) 18 5,33

Illaz 4. BeimosiHseTCs NPOBEPKA YCIOBHS:
Tak Kak Z;(2) #z;(1), j=12, o ocymiecTBisieTcst BO3BpAT K Iary 2.

Illaz 2. BpiOOp HOBBIX IICHTPOB KIACTEPOB MPUBOAUT K
BBITIOJTHCHUIO HEPABEHCTB ng — Zl(Z)H < ng -7, (Z)H ms £ =12,...,8

¥ BBIOJHEHUIO HEPABEHCTB ng -2, (Z)H < fo — Zl(Z)H TUTSI
¢=9]10,...,20.

CnenoBatenbHO, S;(2) ={X;, Xs,..., Xg} # S5(2) ={Xg, X10s---s X20}-
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Hlac 3. Koppekuus Ha3HA4YEHUS IEHTPOB KJIACTEPOB:

1,25
zl(3)=i > x=§(x1+x2+...+x8)=( j

1 xS, (2) 113
1 1 7,67

Hlaz 4. Tak xak z;(3) #z;(2), J=12, T0 BHIIOIHIETCS BO3BPAT K

mary 2.

Hlaz 2. TlonyyaeMm T€ K€ pEe3yabTaThl, UTO U Ha MPEAbIIYIIEH
urepamu: Z,(4) =2,(3) u 2,(4) =2,(3).

Ilaz 3. Taxxe NMOJIy9aeM HJICHTUYHBIC PE3YJIbTATHI.

Hlaz 4. Tax xak z;(3)=2z;(2), j=12 amroput™m comencs, B

PE3YJIbTATC IMOJTYYCHBI CIACAYIOMNC HCHTPbI KJIIACTCPOB:

1,25 7,67
113 7,33
L[CHTpBI HaﬁILCHHBIX KJIACTEPOB JOCTATOYHO XOpPOHIIO COIVIACYROTCA C

r€OMETPUYECKON  uHTeprnperanued  UHGOPMATUBHBIX  ITPU3HAKOB,
MIPEJICTABIICHHBIX HA PUCYHKE 4.

3. KOHTPOJIBHBIE BOITPOCHI

1. Kakue MeTonnpl nJis BBIJICJICHUS KIACTEPOB HH(POPMATUBHBIX
MPU3HAKOB CYIIECTBYIOT?

2. B yem 3akmrouaercss ujes MPOCTOTO aIrOpUTMa TMOCTPOESHUS
KJIACTEPOB?

3. Uto Takoe MoporoBoe 3HAYCHHUE, B YEM 3aKJITFOYACTCS CMBICT?

4. Kak BiusieT BbIOOp BEJIWYHMHBI TOPOrOBOTO 3HAYEHUS Ha
KOJINYECTBO KJIACTEPOB?

5. ChopmynupyiTe, OT 4ero 3aBUCHUT paboTa MPOCTOrO ajaropuTMa
MMOCTPOCHUS KJIACTEPOB?

6. B ueM 3akimodaeTcs uaes aaropurMa MaKCUMUHHOTO PAacCTOSHUS
JUIS1 BBIJICTICHUS KJIACTEPOB?

7. Kakol kputepuil OLIEHKHA PacCTOSIHUI UCTIOJIb3YETCs JIJIsl aHAIu3a
pabOThI AITOPUTMA MAKCUMUHHOTO PACCTOSTHUSA?

8. B uyem 3akmrouaerca wuzaes anroputMa K -BHYTpUTPYHIOBBIX
CpPEeAHUX JJIsl IOCTPOCHUS KJIACTEPOB U BBIJICIICHUS UX IIEHTPOB?



15

9. Kak ocymecTBisieTcss KOpPpEKIMs Ha3HAYEHHBIX LEHTPOB
KJIaCTEpOB  airoputMa K -BHYTpUTPYMHIIOBBIX CPEIHUX ?

10. ChopmynupoBaTh KpUTEpPHIl OKOHYAHMS Mpollecca WTepalui
anroput™Ma K -BHYTPUTPYNIIOBBIX CPEAHUX JJISI IOCTPOEHUS KJIACTEPOB U
BBIJICJICHUS UX IIECHTPOB.
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