2009 CTATUCTUKA, AHANUI
SR 112 HH B0, POrHO3UPOBAHME

[locTpoeHne NUHUK TpeHaa B 4eKapTOBOU

cUcTeMe KoopaMHaT

MeTo40M NMUHENHOW NONOCOBON MHTEPMONALMM NEPEMEHHON TOYHOCTM NO

nepeMeHHbIM BECOBbLIM KO3 uLmeHTam.

Jykawos KA.




CopepxaHue.

1. TIOCTAHOBKA 3BIAUM. .....c.coevivimiriririiiieistsi etttk bbbttt bbbttt bbbt 3
2. 113 (o1 Y 1o 7 < TS 4
a. OnpegeneHne KONMMYECTBA M MNO3NLUN 0a3. PA3PELLEHUE. ..............ccceveviiviiiccecce e 5
b. ONPefeneHNe YPABHEHMSA BECOB. .................covreuereiriiesisetsssssssssssesesesssesssssasesesssassssssssssesasasasassssesesssasasns 5
C. BnusHue koachduLmeHTa TpaHCHOPMALIMU Ha 3HAYEHUS BECOB. ........coveeicirereieinerineneeseesesesesesenees 6
d. MPUHLMN MONOCOBON MHTEPMOSIALINM. ........oovverecretetetsise sttt s s eses bbb bbb b s s s senes 7
3. Mpumepbl MeToAa ANA PAROB C TEHAEHLMEN N OBJTAKOB. ............c.cocvevrerercicericeee e 7

4, SAKITHOUBHME. ...ttt e et et e et e e et e s et e e e e ee e eae e e neesaeeaeeeseteeneeeneeaeeeaeeeneeesneeenneenseeseenneenneesns 9



MNMocTaHoOBKa 3agaum.

NMoBoit YncrnoBon, ynpaBneHYECKN, KOMMEPYECKNN, (OMHAHCOBLIA UMM NPOWU3BOACTBEHHBLIN NPOLECC
MOXHO paccmatpuBaTb B KOHTEKCTE MOCTynawLwen u BbIXO4HOM uHpopmMauun. [lpouecc
WHTEPNPETUPYET UCXOAHBIE JaHHbIE COrMAaCHO HekMm hopmynam npeobpasoBaHus NOCTYMaLMX Ha
BXOZ BENWYMH B BEMWNYMHBI BbIXOAHbIE. 1paBMnbHOCTL 06paboTki MHOPMALMK LIENNKOM 3aBUCUT OT
CTEeNeHn aBTOMaTM3auuMM npouecca npeobpasoBaHMs AaHHbIX, HArMsAHOCTM 3TOrO npouecca U
BO3MOXHOCTM [0CTyna K (yHKUMSM, ONUCHIBAKLMM  KOHKPETHbIM npouecc. [lepevncneHHble
BO3MOXHOCTU MPaKTUYECKN LIeNMKOM OTCYTCTBYHOT B LUMPOKO M3BECTHBIX U JOCTYMHBLIX KOMMEPYECKNX
aBTOMATM3MPOBAHHbIX BbIYUCIINTENbHBIX CUCTEMAX, Takux kKak MS Excel, rae MoxHO nuwb HabnogaTth
XapakTep TeHOEHLMM, 3a4acTyo COBEPLLEHHO He YA0BNETBOPSAIOLLMIA aHaNUTUKOB.
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PucyHok 1. BCTpoeHHbIi nonuHom 6-ro nopsigka Excel He obecneynBaeT HY TOYHOCTH, HX MapaMeTpUYECKON
perynupoBKu NPy paccMOTPEHWUN CYYanHOro pAaa Xuax=900; Yuax=20

lMpakTnyeckn Bcerga nocTynatllas MHPoOpMaLmMs UMEET Ha BbIXo4e pa3bpoc 3HAYEeHUN (yHKLMK npu
OOHMX U TEX K& 3HAYEHWsIX aprymMeHTa, Kak, Hanpumep, B Cry4yae C pasHoil TemnepaTypon BOAbl B
BOJOEMe MNpu OAMHAKOBOW TemnepaTtype Bosgyxa. OBYCnoBnEHO 3TO HanMMYMEM BHELLHUX (haKTOPOB,
ancbanaHeupyrowmx cuctemy. Takux PakTOpoB HACTOMBKO MHOTO, YTO, AaXe AN CaMblX NPOCTEMLUMX
CUCTEM, aHanM3 uX BIMSHUS Ha pe3ynbTaT SBMSETCS HEMOCUMBHO TSHKENON 3ajadven. Ha npaktuke B
BonbLWKMHCTBE CryyaeB NpuberarT K aHanu3y TeHAEeHUMW (TPeH4a) Unn yecpeaHEHHOMY 3HAYEHUO Ans
BCEX BO3MOXHbIX 3HAYEHUN BbIXOA4A MO €4MHUYHOMY BXOLHOMY 3HayeHuo. OCHOBHOW mpobrnemoi
AaHHOrO Noaxofa SIBMSETCA TOT acrnekT, YTo B pside CryvaeB BMMUSHWE BHELWHWUX (DAKTOPOB CIMLLKOM
BbICOKO. Psidbl AaHHbIX HecyT BecnopsgoyHbIn xapakTtep 6e3 TeHgeHuun (obnako). [laHHas npobnema
CTaBMT 3aadvy cosgaHus obLiei metoaukn obpaboTku pagos 6ecnopsgoYHbIX AaHHBIX ANS NOMYYeHMs
YCPEAHEHHOTO 3HAYEHNS PYHKLMM AMNS KaXOO0ro 3Ha4YeHNs aprymeHTa, kotopas Obl coobpa3oBbiBanach
CO CneayrLwmmmn 3agaqamu:

- JIMHUM TpeHaa [OMKHbI ObiTb ONUCAHbl NMHEMHBIMM YpPaBHEHWAMU [N NPOCTOTbl aHanusa K
UCKIIOYEHNS BMELLATENbCTBA UCKAXEHUA KPUBOMMHENHBIX (DYHKLWIA BbICLUMX NOPSLAKOB;

- JInHnn TpeHaa oomkHbl Hambonee TOYHO 0TOOpaXaTb NPOLECCHI C TEHAEHUMeN 1 6e3 Hee;

- TpeHpa pomxeH cofepxaTb MHCTPYMEHTbI PEryIMPOBKM NpoLecca 06paboTku MHopMaLmm ¢ Lenbto
HaCTPOVMKM METOAMKM Ha KaXObli KOHKPETHbIM npouecc. [aHHbIM MyHKT TpaHcgopmupyeTcs B



co3gaHve obLen dopmynbl Ans noboro npouecca ¢ napameTpuvecknm 3agaHnem KoapuumMeHToB
npu 0bpaboTke MHopmaLmK;

- Metoauka gomkHa ObiTb Mpuemnema Ans aBTOMATUYECKOro pelleHust noboil 3agadum nopobHoro
poAa Ha COBPEMEHHOM NPeanpUATUN.

Metogonorus.

Vioes meToaa BO3HMKNA NpU paccMOTPEHUM rpaduka Npoun3BOACTBA 3aKa30B Ha MebenbHoi dabpuke.
B cuny onpegeneHHbIX 0BCTOATENLCTB, CBA3AHHLIX C MOMUCTUKON, 06BEM KaXZoro M3 3aka3oB MOr
NPUHUMATL OAHO W3 TPEX - YETbIPEX 3HAYEHUIA C HECYLLLECTBEHHBIMI OTKMOHEHNUAMM. CPOK MCMOMHEHNS
3akasa (BblXxOAHast WHGOpPMaUMs) He COCTOSN B FOrMYECKO 3aBUCUMOCTM OT KONMYECTBa €AMHUL
npoaykumnm no 3akasy. CneposaTenbHO, ANs ONpeaeneHus CPOKOB WCMOMHEHUsI TMMOBOMO 3akasa
MOXHO ©OblnO0 paccunTaTb CpeaHuiA MnokasaTenb MO BCEM MNPeablaylM 3akazam  [aHHOW
KonunyecTBeHHON rpynnbl. [ns 060buieHHon mogenm (obnaka) Tako NoaXoA4 Takke BMOHE NPUMEHMM.
OpHako npm CTOXaCTUYECKOM pacnpeaeneHnun napameTpoB HeMb3s BblAENUTL CTPOTME rpynMbl AaHHbIX.

PasnnyHble HayyHble TEOPUM WUCMOMb3YIOT MOHATUE «Beca» TOr0 UMM WHOMO 3NEMEHTA AaHHbIX Mpw
PacCMOTPEHUN WHC(OPMALMOHHOM COBOKYMHOCTW C pasHbiMW, @ WHOrda MPOTUBOMNOSOXHbLIMM,
3HaveHusmu.  pumepom  MOXeT  cryxuTb 6a3oBas  AUCLUMNAMHA  TEXHUKO-3KOHOMWYECKOM
HanpasneHHocTn Multicriteria decision making (MHOroKpuTepHbI BbIGOP peLLeHus)), rae 3advacTyro
NPUXOZMTCS pa3peLlaTb KOMIPOMUCC MEXAY LIEHOM W Ka4eCTBOM.

B cnyyae ¢ 0bnakom gaHHbIX MOXHO MPUMEHUTb BECOBOW MeTod. [py 9TOM Kaxabld NpeablayLyni
3aka3 (B cnyyae ¢ mebenbHon habpukoit) HeceT MHMOPMALMIO O NPONU3BOACTBEHHLIX BO3MOXHOCTSAX
npeanpuaTus Be3oTHOCUTENBHO K cBoeMy 06beMy. CnepoBatensHo, BCS 63 MCKITYEHUs UcTopus
WCNOSTHEHUS 3aKa30B JOIMKHA CTaTb WH(OPMALMOHHOM OCHOBOW pacyeTa CPOKOB MCMOSTHEHWS HOBOTO
OTBrEYeHHOro 3aka3a. ObbeanHeHHbIe MO KOMWYECTBEHHOMY MPU3HAKY, pasnuyHble 3akasbl OyayT
NMETb Pa3nnyHbIil BEC B JaHHOM pacyeTe. biuskue no Konm4ecTBy K HOBOMY CTapble 3akasbl CXO4HbI B
ncnonHeHu. 3akasbl, KapauHanbHO OTNMYAIOLLMECS KONIMYECTBOM OT HOBOFO, MMEKT CBOM MPUHLMMbI
WCNOSTHEHUS W, COOTBETCTBEHHO, CPOKW. B MPOTUBHOM Criyyae, COBOKYMHO AMnSl BCEX 3aKa3oB, BbIXOA
(CpoK ucnonHeHus) 6bin NPUBAM3NTENBHO NPONOPLMOHANEH BXOAY (KONMMYeCTBO €AMHML), @ 3TO COBCEM
He TaK.

Takum 0bpa3om, 0BLIMIA YCPEAHEHHDbI BbIXOA AN JAHHOTO 3HAYEHUs BXOAA - 6a3bl pacCuMTbIBAETCA
KaK cpefHee apuMeTUYECKOe 3HaYeHUN (hYHKLMM BCEX TOYEK psida C YY4ETOM Beca Kaxaon U3 Touek
Ans kaxaoi 6asbl k:

n
=1 Yi * Wi
:chp - n - (2'1)
i=1 Wi
roe | — NOPSAKOBbIA HOMEP TOYKM OT NepBOW 40 nocneaHei (n);

Yi — 3HaYeHue BbIXOAa ANs TOYKN i
Wi — BEC BbIX0Ja TOYKM ANst AaHHOTO 3HaYeHMUsi apryMeHTa.

OcraeTcst onpefenuTb Konu4ecTeo 6a3 u hopmyry, OLHO3HAYHO ONpeaensioLLy0 BEC Kaxaoi TOUKM
psaa aAns kaxagoin u3 6as.




OnpepeneHue konuyecTBa u No3uuun 6as. PaspeLeHue.

ba3oBble 3HauyeHWs JaHHbIX MOryT ObiTb ONpeAeneHbl HEeroCpPeACTBEHHO Ha KaxdoW TOuKe psaa.
OpHako npy 6OMbLLIOM KOMMYECTBE UCXOAHbIX LaHHbIX Takoi cnocob MOXeT okasaTbCs (a) CIULIKOM
TpygoemMkuM, (6) € HEKOHTponMpyeMom abCOMOTHOM TOYHOCTbIO (B) Kak  CneactBue,- C
HenpeackasyeMon U HeHYXXHOW AN aHamu3a ocuunnauuen. Bmecto Takoro, npegnaraercs nogxog ¢
(OMKCMpOBaHHbIMK 3HaYeHnsaMM 6a3. MepemeHHoe konuyecTBo 6a3 MoxeT obecneuntb Tpebyemyro
rnagkocTb TpeHaa, yaobHyto Ans aHanusa. TpyaoemKoCTb COCTaBneHus TabnuLbl 3Ha4eHui BECOB A1
Kakaom 13 6a3/ TOUKM psga 3aBUCUT OT TEXHUYECKMX BO3MOXHOCTEN aBTOMATU3MPOBAHHON CUCTEMBI
pacyeta. [na npumepa ¢ MmebGenbHoW abpukoi, MMEET CMbICN ONpeaenuTb 3HadeHns 6a3
COOTBETCTBYIOLME CPEAHEMY KOMMYECTBY KOPMYCOB, OTMPaBMsSieMblX aBTOMOBWNEM, KOHTEMHEPOM K
BaroHOM. BO3MOXHbIN pa3bpoc AaHHbIX Mexay aTummn Tpemsi 6asamu, BeposiTHO, OyaeT HOCUTb
HENOCTOSHHBIN  XapaKTep, HECYLEeCTBEHHbIA AnNs AeTanbHOro aHanuia. MeToa no3BonsieT He
cbpacbiBaTb CO CHETOB AaXE CaMble HE3HAUNTENbHbIE JaHHble, onpeaenus 6asbl 6onee Yacro.

lMepemeHHOe nonoxeHue 0Ga30BbIX 3HAYEHWA aprymMeHTa AaeT BO3MOXHOCTb M3MEHSTb TOYHOCTb
pacyeToB. Takyld TOYHOCTb HA30BEM pPa3peleHWeMm Mo aHanor ¢ MEXaHWUKOM WnK LupOBbIMM
TexHonornamu. PaspeLueHune paccuntaem no opmyne:

A=2;
d

rae D - oxupaemoe unn encTBUTENbHOE MAKCUMAIbHOE 3HAYEHNE apryMEHTa - Xuax;
d — AMCKPETHOCTb AnanasoHa 6a3bl (MK paccTosHWE Mexay 6asamu) B TEX Xe eAuHULaX.

BennunHa AMCKPETHOCTM He MOXET ObiTb Bbille 4Y4eM BECb [AWana30H 3HAYEHWA apryMeHTa,
cnefoBatenbHO, paspelleHne Haxogutces B npedenax oT 0 go 1. 3HaveHue 1 nonyuutcs npu
onpegeneHun apyx 6as,- B MUHMMANbHOM W MakCUManbHOM TOYKAX WM HEBBIFOAHO TEM, YTO NUHMEN
TpeHaa Bceraa byaet npsamas. 3HaveHne 0 nonyuntcs npu 6eckoHeyHo Bonblom konuyecTse 6a3 u
HEBbIFOHO YPE3MEPHOII YyBCTBUTENBHOCTBIO K pa3bpocy Touek psiaa.

Onpepenexue ypaBHEHUs BECOB.

CoBepLLEHHO O4EBMAHO, YTO YEM Aanblle HAXOAMTCS TOuKa OT 6asbl, TeM BEpOsTHEE BCEr0 OHa B
HauMeHbLUen CTEMEHW COOTHOCUTCA CO 3HadyeHneMm B 6ase. [aHHbIi NpUHUMN  NO3BONSIET
NPeanonoXuTb, 4YTO BEC 3HAYEHWS TOUKM psiga Haxogutcs B oBpaTHOW MPONOPLMOHANBHOM
3aBWCUMOCTM OT paccTosiHus 4o 6asbl. Ecnv onpeaenutb BO3MOXHbIE 3Ha4YEHWs BECOB B npeaenax ot
0 8o 1 TO MOXHO 3anucaTb 3Ha4eHue Beca TOUKM i Ha ntobyto u3 6a3 b obLymmM ypaBHeHMEM:

1
|oc; — x| +1°

Wip =

roe  Xi— 3Ha4yeHwe BXOLHOMO apryMeHTa TOUKM psaa;
xb — 3Ha4YeHne aprymeHTa B 6ase.

CornacHo ypaBHeHUI0, Npu H6eckoHeyHo 6OMbLIOM yaaneHun OT 6asbl, BEC TOYKW B ONpeaeneHum
obulero cpeaHero apuMETYECKoro HUUYTOXEH. Ecnn Touka MakcumansHo npubnimkeHa k 6ase, To ee
BeC npubnmxaetcs K eanHuue. OgHako 3anuileM KOHEYHoe ypaBHeHue B 6onee 0606LieHHOM Buae,
MO3BONSIOLLMM BBECTU NapaMeTp KOHTPONS 3a BENMYMHOM BECa MO YCMOTPEHUIO aHamNUTUKa, OCTaBMsAs
AENCTBUTENbHBIMW 0OLLME NPUHLMNbI BbILLEN3NOXEHHOIO M Npeaenbl 3Ha4eHNin BECOB:



|Xi —xbl/K+ 1

roe K — ko3adpchmumeHT BECOBOM TpaHCGopMaLmn.
Bnusaxue koadpchmumeHTa TpaHcopmaLmm Ha 3Ha4EHMA BECOB.

[lepemeHHbIN KO3 MUUMEHT BECOBOM TpaHc(opmauun MO3BONSET aHanuMTukaM camuM 3afaBatb
OTHOCUTENbHOE 3HAYEHWE Beca AN KaXAOM TOYKM psiga UCXOAHLIX AaHHbIX. Mpu MarblX 3HaYEHUsIX
koadhchmumeHTa, Beca COCeAHNX TOUEK OTIMYaKoTCS Gonee pasnuTenbHoO, Yem npu 60 NbLUKX.
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PucyHok 2. BnusiHue koachuumeHTa TpaHcqopMaLummn Ha BEC TOYKM YUCMOBOIO psaa.
pacoukm npn K=0,01; K=1; K=100

[laHHbIA NpUHUMN NO3BONSIET aHanNWUTUKaM PerynupoBaTh MPOLECC C TOYKM 3PEHWS pacnpeneneHus
BECOB Pas3nuyHbIX TOYEK Ha Kaxayto u3 6a3. Ecnm cywectByeT HeoOXOAMMOCTb BbIAENWUTL TOMLKO
NPUHUMNMANbHbIE  3HaYeHUs (3HaveHnst 6as3), TO HaAZO CHM3WUTb 3HAYeHWe  KoapduumeHTa
TpaHcdopMaLmn HUXe eanHnLbl. Ecnn ecTb XenaHue 3a4encTBOBATh BCE JaHHbIE B PABHOW CTEMEHN
0e30THOCUTENBHO OT MX PACCTOSiHUA [0 KOHKPETHOW 6asbl, TO HYXHO YBENWYUTb 3HAYEHME
koadhdmumeHTa 00 AECATKOB Ui gaxe coTeH. [pu BeckoHeyHo 60MbLIOM 3Ha4YeHUM Ko3hduLMeHTa
TpaHcGopmaLmmn, 3Ha4YeHUss BECOB BCEX TOYeK Ha BCe 6asbl OygyT paBHbl eauHuue, Npov3Beas
FOPU3OHTAmNbHYI NWHWKO TPeHAa CO 3HAYEeHWMEM BbIXO4A, PaBHbIM CpegHemy aputMETUYECKOMY
3HaYEHIO BbIXOLOB BCEX TOYEK PSiAa AaHHbIX.
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PucyHok 3. JIuHuM TpeHaa CTOXacTUYECKOro CnyvanHoro psaa ¢ AManasoHoM Xuax=900, Yvax=20 ¢
koachcbuumeHtamm TpaHcopmaumm K=0,01 n K=100 (pacnonoxexne 6a3 onpeaenseTcs paspeLleHnem)




MpUHLMN NONOCOBOW UHTEPMONALIUM.

[o cux nop paccmaTpuBanocb BnusHWE BCeX B3 MCKMIOYEHUS TOYeK psiga AaHHbIX Ha pesynbrart.
Kaxgas Touka MMena cBou BeC B ONpeAeNieHnn CpefHero apuMeTYeckoro 3Ha4eHn yHKLMK ans
Ka)Qoro 13 NpUHUMNManbHbIX 3Ha4eHun — 6a3. CyLlecTByOT npouecchl, rae HeobX0AMMO WUCKIHYUTL
HEKOTOpble 3HAYEHWs psga MpW PacCMOTPEHMM Kakoh nmbo 6asbl. [MpumepoM MOXET CRyXuTb
CE30HHOCTb B NOTPEONEHMM TeX WKW WHbIX BWOOB NPOAYKUMM, BRMsOWas Ha npogaxu. [ns
W3BNEYEHNS] KOHKPETHOrO AuManasoHa AaHHbIX NpU paccMOTPeHun 6asbl BOCMOMb3yeMCS MPUHLMMIOM
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PucyHok 4. [Mpumepsl NOCTPOEHWS TEHAEHLMA OGHOTO M TOTO e psiga ¢ wupnHon nonocel 100 n 300. K=1.
Monoca Ha rpadukax ykasbiBaeT 3aA€CTBOBaHHbIE TOUKM 15 pacyeTa BecoB Ans 6asbl CO 3Ha4eHMeM
aprymenta 400

nonocoBoro unbTpa MHopMauun. Tonbko Te AaHHbIE, KOTOpble BXOASAT B MOMOCY OnpenesieHHOw
LUMPWHBI BOKPYT KOHKpETHOW 6a3bl NproBpeTyT BeC B COOTBETCTBUM C (DOPMYNON 2.2, OCTanbHble Xe
ByayT UMeTb HyNeBown Bec Ans AaHHoW 6a3bl. OTMETUM, YTO NOMOCHI Pa3niYHbIX 6a3 MOryT nepecekarb
Apyr apyra 6e3 kakon-nnbo HexenaTenbHoW WHTEpdepeHumn. [JaHHbin MeTog daeT ewe bonblie
BO3MOXHOCTEW aHan1T1kaM B onpefenieHnn NMHWA TpeHaa Ans npoLeccos M1toboro xapakrepa.

Uem wwupe nonoca, Tem 6onbLLe TOYEK OHA OXBATLIBAET, TeM BOMbLLE BIIMSHME HA KOHEYHOE 3HAYEHME
cpeaHero apudmetuyeckoro B 6ase. [JaHHblA MHCTPYMEHT CRYXWUT ANS HACTPOWKM MOZenu Ha
KOHKPETHbI NpoLecc.

MepebopoM  3HaueHMs  WWPMHBI  MONOCHI MO KAKOMY-IMGO  KPUTEPUIO  MOXHO — CO34aTh
aBTOMATW3MPOBAHHYI0 afanTUBHYK pacyeTHylo cucTemy. Takas cucTema BHeapeHa Ha mebenbHoOM
tabpuke Poccnbbant B KanuHuHrpaackom obnactm Ans aBTOMATWYECKOrO MOCTPOEHWS rpaduka
3aKas0B.

Mpumepbl MeTOAa ANA PAAOB C TEHAEHLMEN N 0ONAKOB.

TpeHab! pAOoB € TEHAEHUMEN SBNSIOTCA NPOCTENLLUMU U XenaeMbIM/ psaamn AaHHbIX, HO U NpU WX
aHanuse TpebyeTcs MoHMMaHWe dhakTopa crnyyamHocTu. [lpoueccsl C 3aBegoMON TeHAeHUMen
NPOUCXOASAT C MMHUMYMOM pa3bpoca 3HaueHWn. CnepoBaTenbHO, TEHAEHUMS Yxe oveBuaHa. B
OONMbLIMHCTBE Cry4aeB TaKOro TuNa BXOAHOW MHGopMauun aHanutukam Oyget Heobxoguma
BbICOKOMPELM3NOHHASA KpuBas, OTpaxaroLlas camMble HUYTOXHbIE HEKOHTPONMUPYEMbIE BO3MYLLEHUS, KaK
B Cnyyasx C TemnepaTypamu NnaBneHus Nerkonnaskux MeTannoB. HeobGxoauMo npuMEHsTb OYeHb
HU3KMe KOI(P(ULMEHTbI TpaHCopMaLMM C CcambiM  ManbIM  paspelleHneM Ans  nosyyYeHus
NPELM3NOHHbIX NIMHWIA TpeHaa. B aToM cnyyae ocumnnsaumum He AOMKHbI YPE3MEPHO NPosBASATL Cebs.



3HaYeHNs LWMPUHBI NONOCHI MHTEPNONALUMM MOXHO OCTaBNSITb Ha CaMOM MWHUMANbHOM YPOBHE.
B0’ nblLUMe 3HaYeHIs! LWMPUHBI NOMNOCOBOI UHTEPNONALMM NPUBEAYT K CrNaX1BaHUIO KPUBOW.
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PucyHok 5. JIuHuv TpeHaa ans cnyvanHoro psga ¢ TeHgeHuuein. K=0,0001. LvpuHa nonock! MHTEpnonaLmm
900 n 50.

OcobeHHoCTbI0 MeToga Ansa psaos 6e3 TeHaeHUMn (06nakoB) SBNSETCH pacluMpeHHast BO3MOXHOCTb
KOHTPONMPOBaTb B CaMbIX LUMPOKMX MNpeaenax XxapakTep IIMHEeMHOW KpuBoW Tpenaa. [logbopom
napaMeTpoB LMPKHBI MOSOCHI MHTEPNONAUMM, KO3(hULMEHTA TpaHcgopMauun 1 paspeLLeHnem
MOXHO MOSTYyYUTb Xenaemyr (OpMy KPMBOM OT CaMOil YYBCTBUTENIbHOW [0 XapaKTepuCTUYECKOW.
dopma NMHUN MEHSIETCS KapAWHANBHO NPY 3MEHEHUM NapaMeTPOB.
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PucyHok 6. Jlubun Tpenaa obnaka ¢ wupwnHoi nonockl nitepnonsummn 80 n 900. K=0,0001
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3aknoueHue.

[MocTpoeHWe NWHMA TpeHaa C MOMOLLBK [AaHHOTO METOAA CBOAMTCS K BbIMOMHEHWIO CregyoLmx
3eMEHTapPHbIX JENCTBUNA:

- Heobxoaumo onpegenutb 6a30Bble 3Ha4eHNs psaa AaHHbIX UCXOAs U3 TpeboBaHUIA K paspeLleHmto
KpuBon. PekomeHOyemble 3HaveHus paspellenus: 1/16<A<1/3, T.e. BeCb AuanasoH AaHHbIX
Heobxoaumo pasgenuTb Ha 3 — 16 (HeoBs3aTenbHO PaBHBIX) MPOMEXYTKOB;

- JInHna TpeHga uMeeT TOMbKO OAHY TOYKY C KOOPAWHATOM apryMeHTa, COOTBETCTBYIOLLEN KaXaoM 13
6a30BbIx koopauHaT. KoopauHaTta (yHKUMW TOYKM NMHUM TPeHZa paccyuTbiBaeTCs Kak cpeaHee
apuMeTNYecKkoe KoopamHaT (YHKLMW BCEX TOYEK, BXOAALLMX B NOMOCY UHTEPMONSALMM, C Y4ETOM
Beca Kaxgom 13 Todek no copmyne 2.1.;

- lUmpuHa nonockl wHTepnonAuumM onpeaenseT KoNMYecTBO TOYEK BOKPYr 6asbl UMELMX BeC Ans
AaHHOW Ba3bl, BeCa OCTanbHbIX AaHHbIX CYMTAIOTCS PaBHbIMK Hymt0. Bec TOYKM MMEET 3HauyeHne
0+1 n paccuuTbiBaeTCA Kak 06paTHOEe MponopLMOHanbHOE paccTosHMio 4o 6a3bl no dopmyne 2.2.
KoadppmumeHT TpaHcdopmauum B onpedeneHun Beca OTBEYaeT 3a YYBCTBUTENbHOCTb JIMHUK
TPeHOa K 3Ha4YeHnam Brmanexatyyx To4ek B npeaenax nonocsl MHTepnonsumuy;

- [locne pacyeta KoopauHaT (yHKUMM TOYEK TPEHAa, OHW COEAMHSIOTCS MPSAMbIMA OTPe3Kamu,
06pa3yst IOMaHyH0 NIMHNIO, KaX/blii CETMEHT KOTOPOW ONMUCHIBAETCS aHANMTUYECKUM YPaBHEHWNEM MO
ABYM TOYKaM.

Takum 06p830M, BO3BpaLLadACh K TEXHNYECKOMY 3aaHWU0 METOAA, MOXHO 3aKITO4NTb CneaytoLlee:

- [ocTpoeHWe NUHUIA TPEHAA ANEMEHTAPHO 1 He TpebyeT 3HaHUA OCHOB NONMHOMMHANBHON anrebpsbl.
[MoCTpOEHME NPOUCXOOUT MPAMOSIMHENHBIMWA OTPE3KaMit Yepe3 BbIYUCMISIEMbIE TOYKM Ha OCHOBE
CpeaHUX apuhMETNYECKMX 3HAYEHMN psiaa OaHHbIX;

- JluHum TpeHpa oToBpaxaloT mpouecchl C TeHaeHuuen u 6e3 Hee C TOYHOCTbIO, 3afaBaeMoi
aHamnMTUKOM WU aBTOMATUYECKM NO afanTUBHLIM NPU3HAKaM;

- TOYHOCTb MOCTPOEHUS perynupyeTcs Tpems napameTpamu: OOLWMM paspelueHneM rpaduka,
LUMPUHOW NOMOCHI MHTEPNONAUMM WU KO3GULMEHTOM TpaHcdopmauuu. NepBble ABa napameTpa
HOCST YCMOBHbIA XapaKkTep U BblpaxalT pasMepHOCTb Bxogslien uHgopmauuu. KoadpduumeHt
TpaHcopmaLmn onpefenseT 3HaYMMOCTb 3HAYEHUM TOYEeK BHYTPW MOMOChI UHTEPNONALMM Mo
OTHOLLEHWIO APYT K APYrY U 334aeTCs MHAMBMAYArNbHO AN KaXO0ro npouecca;

- MeToauka npuemnema Ans aBTOMATU3MPOBAHHOMO YCPeaHeHWs NMoboro npouecca YMCOBOrO
paKypca 3a CYET NPOCTOTbI anropuTMa, BbICTPOTHI BLIYMCIEHMUIA U LIMPOKMX BO3MOXHOCTEN ANSs
aHanuTMKa MeHsiTb DOPMbl KpUBbIX B3 3HaHUst OCHOB anrebpbi.



