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Ha3sHayeHue nporpamMmmbl

[Tporpamma miStat.mbx npeaHa3HaueHa AJs BBIMOIHEHUSI IEPBUYHOTIO CTATUCTUYECKOTO
aHaJM3a JIaHHBIX MIPEJICTaBICHHBIX B NOJX Tabiui npoekta Maplnfo. Ha3znauenue Takoro
aHaiM3a, He BBIX0Jd U3 cpenbl Maplnfo, momyunTs ob1iee mpencTaBieHue O JaHHBIX, O
CBSI3BIBAIOIIMX UX 3aKOHOMEPHOCTSIX B HanOoJjee 00IIeM U HATJIATHOM BUJIE, I03BOJIIONIEM
chOopMyIHpPOBaTh HEKOTOPHIE KAUECTBEHHBIE YTBEPKACHHUSI, CTPOT'YIO TPOBEPKY KOTOPBIX YKe
BBITIOJIHSTH B CHIELUATN3UPOBAHHBIX CTATUCTUUYECKHX MakeTax, Takux kak SPSS, STATISTICA,
SAS, R u ..

[IpennaraemMoe pykoBOJICTBO COAECPAKUT CBEIEHUS O IPUMEHEHUH ITPOTPAMMHOTIO CPEACTBA
miStat 1 mopsika paboTsl ¢ HuM'. [Iporpamma paGoraer B cpene MaplInfo Bepcuu 10 u Bbimre”.
[Ipu pabore ucnonb3ytores cienyromue oudmnorexku: ALGLIB® (v. 3.8.2), ZedGraph.dll (v.
5.1.5), miStat.dll, btSt.dll.

! Jlanee B TekcTe HeT MOSICHEHHMH K OMPE/ICIIEMBIM CTATHCTHKAM ¥ HET ONPE/ICICHNI HCITOMb3YeMbIX TEPMHHOB.
IIpennosaraercs, 4To IPU HEOOXOIMMOCTH OJIB30BATEIIIO HECIOKHO OYACT MOIYYUTh 3Ty HHPOPMAIIHIO K3
JIUTEPATYPHI WIIK U3 HHTCPHETA.

2 Cpena tectupoBanus: Win7-64, NET Framework (v. 3.5), MapBasic 11.5, MapInfo 11.5. Oxon4arensHas Bepcust
nmporpaMMbl OblTa KoMmrpoBana B MapBasic 10.0.



YcTaHOBKa

[Iporpamma He TpeOyeT cnenuanbHOi yctaHoBKH. [lognepkuBaercs pa3BepTeiBanue XCOPY,
TO €CTh JJI1 YCTAHOBKH HY>KHO IPOCTO CKOMMPOBATH BCE (PAiibl U MANKU MPUIIOKEHUS HA
YKECTKHH TUCK 06€3 KaKoi-Tn0o perucTpanun. B 1aHHOM ciydyae Hy)KHO CKOITUPOBATH MaIKy
miStat co BceMu BXOIAIMME OMOIMOTEKaMU M BIIOKEHHOH marnkoii mi_Data. [Tocne 3amycka
nporpammbl” (aiin miStat.mbx) B okHo MapInfo Gyner noGaBlieHa HOBas TaHEIb
uHcTpyMeHTOB (Puc. 1). Tpebyercs nanuune Ha komnbiotepe .NET Framework (v. 3.5).

3 . o
Memto I[Iporpammel/3anycturh nporpammy MapBasic... nim nmpocto nepeMecTuTh Gaiisl mporpaMMbl B OKHO
MaplInfo ¢ moMOIIbIO MBIIITH.



NaHenb MHCTPYMEHTOB NporpaMmmbl

[Tocne crapta mporpammsel B okHe MapInfo mosiBUTCS HOBas I1aBaroIasi MHCTPYMEHTAIbHAs
naHenb. KHONKY 3Toii maHenu cBs3aHbl ¢ QYHKIHUAMH, TOAPOOHOE OMMCAaHUE KOTOPBIX
MPUBOJUTCS HIDKE.
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L Awanus 8bI6OpKU

Omnpenensiercs HaOOp OCHOBHBIX CTATUCTHUECKUX MOKa3aTeIe IMIUPHUECKON BEIOOPKHU TO, YTO
OTIPENIETISIETCSI TEPMUHOM «OIUCATENbHAS CTATUCTUKA». AHATM3UPYEMbIe JaHHbBIE (BHIOOPKA)
OTHOCSITCS K OJTHOMY TIOJIIO OJTHOM TaGnuubl’. MUHAMaIbHAS JIHHA BbIOOPKH 10 311eMEHTOB.
[Tocne crapra manHOM QyHKIIMU OyJET OTKpHITA (hopMa JIJisi BHIOOpA TAOJIUIIBI U TIOJIS B 3TON
tabmuue (Puc. 2a). JIns OTKphITHS CIIMCKA MOJIeH TaOIuIbl HE0OOXOUMO BEITIOTHUTH IBOHHOM
KJIMK Ha uMeHH Tabmunbl (Puc. 26). Kpome Toro, mo HeoOX0AMMOCTH, HY)KHO YCTaHOBUTH
MIEPEKITIOYATEIN «3aMUCh MPOTOKOJIAa» M «COXPAaHCHHE Pe0OPa30BaHHBIX JTAHHBIX».

OnpeaenuTb BbIBOPKY X OnpejennTs BbIBOPKY X
Tabnuug! MonA Tabnuug! MonA
] tb1 i ...
th2 th2 M2
th3 th3 N3
tData2 tData2 Puatl
tData Puaz
DSEHMCE npotokona @SEHMCE npotokona

DCDXPEHEHME npenﬁpaaDEaHHh\x A aHHBIX ECDXPEHEHME npenﬁpaaDEaHHh\x A aHHBIX
a 0
Puc. 2

B ciygae BbIOOpa nepekioyaTens «3aniuch NpoTokoia» 0yaer chopMupoBaH (aiisl mpoTokoa,
B KOTOPBI OyZeT BEIBOAUTHCA HHPOpMALUs, onpeaessieMas JaHHOM mpouenypoid. daiin 6yner
3anucaH B manky mi_Data ¢ umeHem, 00pa3yeMbIM I10 CIIEAYIONIEMY NpaBUily:
2emmO0_uummcc_sd.html’ (manpumep, 140807_001436_sd.html). Eciiu ycTraHOBIIEH BTOPOi
MepeKITIoYaTeNb, TO Uil KAXKJI0T0 BRIOPAaHHOTO MpeoOpa3oBaHus, B 0a30BoM Tabymiie Oyner
CO3J1aHO HOBOE I10JIe, KOTOpOE OY/ET 3al0JHEHO NMPeoOpa30BaHHBIMH JaHHBIMU. MMst mosist
oOpasyercs 1Mo mpaBUITy:

Umabazosoeollons_Koollpeobpaszosanus

Tak my1s1 6a30BOT0 TOJIT X MOKHO 00pa30BaTh CIEAYIONINE OIS 1711 TPeoOpa30BaHHBIX
JaHHBIX.

X_N Lentpuposanue u Hopmanu3zanus no CKO
X_1X [IpeobpazoBanue «1/x»

X_SQR [IpeoOpazoBanue - KOPEHb KBaPATHBIA U3 «X»
X_X2 IIpeobpazoBanue - «X» B CTENECHU 2

X_LN IIpeobpa3zoBanue - «Ln(x)»

* TaGnuia MoXeT cozepkaTh rpadiaeckie 0GbEKTEL, HO MOJKET H HE HMETh CBSI3H C KapTOil.
5 o

He nomxno cMymmaTh, 4To (haiia mpoTokoa 3anmuckiBaeTcs B popmate html. Ero MmoxkHo 6€3 mpobiaeM OTKPBITh
MPaKTUIECKH B II0OOOM TekcToBOM penaktope (MS Word, LibreOffice u T.11.), mpeacTaBUTh B HE0OOXOJUMOM BHJIE U

pacrieyaraTh Kak OObIUHBII J0KyMeHT. [Ipn HEe0OXOJMMOCTH MOXHO BBIITOJHUTH SKCIIOPT B HYXHBIN (opmar (doc,
docx, pdf u T.11.).
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Ha Puc. 66 nmoka3ana tabnuia ¢ 100aBJIeHHBIMU HOJSIMH ITPE0OpPa30BAHHBIX TaHHBIX.

[Tocne Haxxatus kHOTKU «OK» (popma «Onpedenums 6b100pKy») OTKPHIBAETCS HOBas (hopma
(Puc. 3a) npeacrapisoas TUCTOrpaMMy ISl TEKYIIeH BEIOOPKU. 31eCh ke MOXKHO BBIOpATh
HeoOXxoauMble peoOpa3oBaHus JUlsl BEIOOPKH. 'mCTOrpaMMa aBTOMaTHYECKU IIEpeCTpauBaeTCs
10/ HOBBIE JaHHBIe. Ecim BbIOpaTh MepekiovaTellb «HOPMAIbHOE paciipeieieHue» TO Ha
THUCTOrpaMMy OyJeT HaJllo)KeHa KpHUBas INIOTHOCTH HOPMaJIbHOTO pacnpenencHus. Kpusast
MOCTPOCHA U1 MATEMaTHUECKOTO OKUAAHUS U TUCTIEPCHH, TIPUPABHEHHBIX K
COOTBETCTBYIOIINM OIICHKaM Ha TekyIei Beioopke (Puc. 30).

Ipadwik: TMcTorpamva [ Ipadwik: TMcTorpamva [

TucTorpaMma Ans BbIGopki tData.N1 TucTorpaMma Ans BbIGopki tData.N1

80 80

70 70
60 60
50 ' 50

Yacrora
&
5
Yacrora

40
30 30
20 20
10 10

0 0
97.72164301 99.3918997066667 101.062156403333 97.72164301 99.3918997066667 101.062156403333
-98. -99. 101 -98. -99. 101

Tpynne: Tpynne:

w

Puc. 3

AHaJOTMYHO U Ha IpeoOpazoBaHHbIX JaHHBIX (Puc. 4). [{udpa B ckoOkax B 3arojoBKe
TUCTOTPaMMBbI OIIPEJIEISIeT KOJI IpeoOpa3oBaHusl.
Pa3zmeps! popMBbI MOKHO MEHSTH 10 HEOOXOTUMOCTH.

Ipadwix: Tuctorpamua @-J

Mctorpamma ana Boibopku tData.N1 (2)

[— pacnpeaencHie M rpynne ]

Yacrora

0.00973402619314118 0.0100113158827438
-0.00978948413106171 -0.0100667738206644

Fpynnei

[] Hopi Mp BEHHEX

(7) nepacHauaneHsie (@) 1jx x2

Opempciiie. . ©x 01 ©nbo
Puc. 4

Jly1s 0651aCTH TUCTOTPAMMBI IOCTYITHO KOHTEKCTHOE MEHIO, BHI3IBAEMOE MO HAXKATHUIO IIPABOM
kHONKH MbIH (Puc. 5a). Kpome TOro MOXHO yBEIHUUTH OTAEIBHYIO YacTh rpaduKa eci,
Ha)kaB JICBYIO KHOIIKY MBIIIIH, BBIJICTUTH HHTEPECYIOIIYI0 00acTh rpaduka (Puc. 56). Bo3spar
K MCXOJIHOMY BH]Ty BBITIOJHSETCS BBIOOPOM B KOHTEKCTHOM MEHIO IyHKTa «MacmTab 1o
YMOJTYaHUIO».

He3saBucumo 0T ycTaHOBKH 3anucu WH(OOPMAILIUK B IPOTOKOJ, B OKHO «Co001IeHne» Beeraa
BBIBOAUTCS MH(MOpMaIus o 6a30BoMy MoJr0 BeIOpanHo# Tabmuibl (Puc. 6a). B daiin
IPOTOKOJIA TAK)KE BBIBOAUTCS MH(OPMAITUS U 1O TOJISAM ¢ IpeoOpa30oBaHHBIMU JTAaHHBIMHU.
HexkoTopsie u3 onpenenseMpIX CTaTUCTHK MPEANOIaraioT, 4YTO pacpeeeHue CTPEMUTCS K
HOpMaJIbHOMY pacrtipefenenuto. [Ipsmoro ananu3a Ha HOpMaJbHOE pacrpesesieHue He
BbINOIHAETCS. OJHAKO 00 3TOM MOHO CYJIUTh MO BUIY THCTOIPAMMBI U €€ COOTBETCTBHUSI
KPUBOH TNIOTHOCTU HOPMAJIBHOT'O pacrpeeieHus (X0Ts 1l BBIOOPOK HEOOIbIIOro 00beMa 3TO



npobieMatudHo). KocBeHHO Taxoke 1o 3HaueHuto CKO/cp. owt., KOTOpOE B cllydae HOPMAIBHOTO
pactipeaenenus mpuOIU3UTEeNbHO paBHO 1.25. Kpome TOro B Kakoi TO Mepe 00 3TOM MO3BOJISIOT
CcynuTh 3HaYeHus: accuMetpuu (A) u skcnecca (E). Cunrtaercs, 4To OTKIOHEHUE OT HYJIS 3TUX
BEJIMYMH HE MPOTUBOPEUUT THIIOTE3€ O HOPMAJILHOM paclpeiesieHuH, €CIIU BBITOIHSIOTCS
HepaBeHCTBA A < 3*SOR(Da) u |El <5*SQR(De).

Ipadmk: MucTorpamma

=

8 rpynns

Mnctorpamma ans Bei6opku tData.N1 (2)

Yacrora

0.00973402619314118
-0.00978948413106171

Konmposats
CoxpaHmTb Kak.

MapameTpbl CTPaHNLLEL.
Meuats..

Moka3blBaTh SHAUEHWS B TOUKAX
Macwtab no yMoauaHuio

0.0100113158827438
-0.0100667738206644

Jlobasneno 29.08.

2014:

Cpynnel
[ Hopr [l [LEHHBIX
(*) nepeonavanshee (@) 1fx ©x2
") wopruposaruse  (x(12) (O lInfx)
a
Puc. 5
Coobuwenue @
ONMCATENBLEAS CTATHMCTHEA:
Tabmma tData
Toure N1
Umcio saeMenTOB 300
Cyrmaa 30001.4328515
Maxc. sHauemms 102.7324131
Mz, smavemme 97.72164301
Cpepsnes smauenue 100.004776171667
CKO cpeamero 0.0544035050331624
Tpawmm cpegsero (0.95) 99.9150115907476, 100.094540752586
Imcnepcms 0.887935464857206
Tpasmmm mrcnepcwss (0.85) 0.76117263321363, 1.045940360021228
CKO 0.942303276475895
Cpeanes oTxoRerMe 0.766551057577777
CKO/Cpenmes oTxIOHSHME 1.22927653414557
Mermmana 99.9470765
Tpouenrsos (0.00) 97.72164301
TMpouenmis  (0.25) 95.3411682525
mpouesmins (0.50) 95.9470765
Hpouenrszns (0.75) 100.61611335
Hpouensos (1.00) 102.7324131
Acommerpus 0.232263778185779
3%3GR(Da) 0.42426406871192%
Skcusce -0.20130640926736
5*SQR (De) 1.41421356237309
a
Puc. 6

paduk: MMcTorpaMma

Fucrorpamma Ans Bbi6opku tData.N1 (2)

60 £ !
50 +
401 (0.00990040000690277
g -0.0099558579448233, 50 )
530 +
]
a1
20 +
10 3
0 d
0.00984494206898224 0.0099558579448233
-0.00990040000690277 -0.0100113158827428
Fpynnet
| wop n e
(") nepeorauanshsie (@) 1ix ©x2
“)nopmupoanmee  (x(1/2) () In@x) -Ok
E tData Cncok EI@
= = g
s h A8E
N1 N2 N3 Pual Pua2 N1N N1_1X N1_SQR
101.552 100.069 97.4287 0 0 1.64246 0.00984713 10.0773 *
98.8998 100.512 | 100.645 G 2| -117263 0.0101112  9.94484
99.1291 99.4608  99.9168 0 1 -0.929308 0.0100879 | 9.95636
99.8874 100.351 | 99.0513 3 0 -0.124536 0.0100113 | 9.99437
99.3736 100.204 99.4002 0 0 -0.668773 0.010063  9.96863
99.9406 101417 99.2865 s 0 -0.0681433 0.0100059 | 9.99703
99.7831  100.729 | 100.832 1 2 -0.235268 0.0100217 | 9.98915
100.641 99.7972| 100.11 1 0 0.674818 | 0.00993634 10.032
98.8189 100.575  101.696 0 0| -1.25851 0.0101195 | 9.94077 ~
< n »

Ywciio nHTEpBAIOB JIJIsl THCTOTPaMMBI BBIOMpaeTcs aBTomaTudecku (Puc. 7a), HO B HEKOTOPBIX
Cllydasix BO3HUKAET XKeJlaHue U3MEHUTh YMCiio HHTepBasioB. C 3TOH 11enbi0 Ha hopMy
«['mcrorpamma» 100aBIEHBI ABE KHOIKU u E| Y TEKCTOBOE I10JI€, TOKA3bIBAIOIEE TEKYIEE
3Ha4YeHue uncia uaTepBasioB. Ha Puc. 76, 7B uncio HHTEpBAIOB H3MEHEHO.

BN ==

Tpaduc Mncrorpawa

TcTorpamma ann ssiGopky tData N1

-

() [

g
! g
T
2
W
o
o7 72164201 923016007060567  101.082156403233 9 o G0
o 107 61820865556 @
Tpynne
p pacnp [ | woprankoe pacnp]
Wntepaane: s WHTepeansi:

1 AT N
101.677511133681

TUeTorpamMa Ans BLIGopky tData.N1

Puc. 7

9772164201 0301000700566T 1010621564132
S ST (002702055 ADLSSr2RArSioET
Tpynnu
|| HopmansHoe pacny Lk
Wurepsans 3 "
sppsse X0 g =
C= 8 =



AHanus BbIOOpPKHK

16 aBrycTa 2014 ., 19:45:20

Bazopasa BreIOOpka M3 Tabmmusl tData nose N1

Ilpumep 6vi600a 6 aiin npomokoaa

OINNCATEJIBHAA CTATUCTUKA:

Tabmamua tData
[Togye N1
YycJio »JIEMEHTOB 300

CymmMma

30001.4328515

MakCc. 3BHaueHue

102.7324131

MMH. 3HaUeHUe

97.72164301

CpenHee 3HaueHMe

100.004776171667

CKO cpexnHero

0.0544039050331624

T'panuusl cpenHero (0.95)

99.9150115907476, 100.094540752586

IOucnepcus 0.887935464857206
T'panuusl gucnepcum (0.95) 0.76117263321369, 1.04940960021228
CKO 0.942303276475895
CpenHee OTKJIOHEHME 0.766551097577777
CKO/CpenHee OTKJIOHEHME 1.22927653414557
MenmaHa 99.9470765
IpoueHnTuss (0.00) 97.72164301
[MpouenTmns (0.25) 99.3411682925
MpoueHTuies (0.50) 99.9470765
MpoueHTuies (0.75) 100.61611335
MpoueHTuies (1.00) 102.7324131
AccuMeTpusa 0.232263778185779
3*SOR (Da) 0.424264068711929
Skcuecc -0.20130640926736
5%*SQR (De) 1.41421356237309

OINCATEJIBHAA CTATUCTUKA nia npeoOpa30BaHHEIX NAHHEIX @

Tun npeobpas30OBaHUA

HOPMMPOBaHME

UmcJio 3JIEMEHTOB

300

CymmMma

1.03823616370846E-11

Makc. 3HaueHue

2.89464867248941

MyH. 3HaueHUe

-2.42292817892483

CpenHee 3HaUeHUE

3.46078721236154E-14

CKO cpegnHero

0.0577350269189626

Tpauuusl cpenHero (0.95)

Incnepcusa

-0.0952608179976938, 0.095260817997763

T'panuusl gucnepcum (0.95)
CKO

.857238688327534, 1.18185345866441

CpenHee OTKJIOHEHME

CKO/CpenHee OTKJIOHEHME
MenmnaHa

IpouexnTuss (0.00)

.813486609581355
.22927653414557
-0.0612325915733022
-2.42292817892483

1
0
1
0
1



-0.704240233195885

-0.0612325915733022

0.648769025424276

2.89464867248941

[IpoueHTuns (0.25)
MpoueHTuies (0.50)
MpoueHTuies (0.75)
MpoueHTuie (1.00)
AccumeTpua

3*SOR (Da)

JKcuecc

5*SQR (De)

0.232263778185676
0.424264068711929
-0.201306409267395
1.41421356237309

OIIMCATEJIBHAA CTATUCTUKA nia npeoOpas3OBaHHEIX OAHHBIX :

Tun npeobpas30OBaHUA

UmcJio 3JIEMEHTOB

CymmMma

MakCc. 3HaueHue

MuH. 3HaudeHMe

CpenHee 3HaueHMe

CKO cpexnHero

T'pauuusl cpenHero (0.95)
Incnepcusd

TI'paunusl oucnepcum (0.95)
CKO

CpenHee OTKJIOHEHUE
CKO/CpenHee OTKJIOHEHME
MeznnaHa

IpoueHnTmss (0.00)
IpoueHTmsbs (0.25)
MpoueHTuies (0.50)
MpoueHTUis (0.75)
MpoueHTUies (1.00)
AccumeTpusa

3*SOR (Da)

Jkcuecc

5*SQOR (De)

HaTypaJibHEM JioTapudMm (LN (X))
300

1381.55212838541
4.63212767668265
.58212305969478
.60517376128472
.00054347137079007
.60427705212734, 4.6060704704421
.86083392605315E-05
.59584965225791E-05, 0.000104722072221569
.00941320026667506
.007661427478701
.22864835474121
.60464081075173
.58212305969478
.59856006863032
.60464081075173
.61131241531789
.63212767668265
.207566482647164
.424264068711929
-0.21564570288542
1.41421356237309
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Koppensyus

JanHas mporierypa mo3BojsieT OUEHUTh CUITY JIMHEHHON KOPPETSAIMOHHON CBSI3U MEKIY
BBIOpaHHBIMU (haKTOpPaMHU MPECTaBICHHBIMU NOJsIMH Tabmuisl Maplnfo.

[Tocne BeIOOpa 3TOM yHKIIMU OyneT OTKphITa (popma BeIOOpa Tabauibl ¥ moJiel Tadsmib (Puc.
8).

OnpesenuTs BoiBOpKY — u
Tabnuus! Mona
th1 N1
th2 N2
th3 N3
tData2 Pual
Pua
N1_N
N1_1X
N1 SQR
[/] sanuce npotokona
COXPaHEHWNE NPe0bpa30BaHHEIX [ aHHBX l oK l l Cancel l
Puc. 8

HaxxaB kHOTIKY «OK», IeperiieM K cleayroniei ¢opMe npeACcTaBiIsaIoneld pe3ynbTaThl pacueTa
(Puc. 9a). BeiBeneHHasi KOppeSIIIHOHHAS MaTPUIIA TPEJCTABIIIET COOOM MaTPHILY
koa(urmentoB koppensaiuu [Tupcona nist BEIOpaHHBIX GakTopoB. BeibpaB «Koppenayus
Cnupmena» nony4um MaTpuity koddduunentos koppensuu Cnupmena (Puc. 96).

Puc. 9

KODDEJ'IHLLVIDHHEH Man-wua e i p— ﬂ KODDEJ'IHLLVIDHHEH Man-wua e i p— ﬂ
| N1 N2 N3 NI_N  NI_1X  NI_SOR | N1 N2 N3 NI_N  NI_1X NI1_SOR
b N E 01122 [-0.0070... [0.9999... [-0.9999. [0.8989. . b N EI -0.1150... |-0.0033... [0.9989.. |-0.9999.. 0.9999..
N2 01122, |1 loo967.. |-0112. (011146 [-0.1120. N2 0.1150... |1 0.0866.. |-0.1151..|0.1150.. |-0.1150..
N3 -0.0070... |0.0967... |1 |-0.007... [0.00708... -0.0070... N3 -0.0033... |0.0666... |1 |-0.0033... |0.0032... [-0.0031...
N1_N 09999 -0.1122_ |-0.0070... |1 -0.9999... [0.9999. N1_N 09999 -0.1151.|-0.0033.. |1 |-0.9999... |0.9999...
N1_1X -0.9999... 0.1114... |0.0070.. |-0.999.. [1 |-0.9999... N1_1X -0.9999... |0.1150... |0.0032... |-0.9999... [1 |-0.9999...
N1_SQR  |0.9999. -0.1120. |-0.0070..|0.9999 . |-0.9999. |1 N1_SQR  |0.9999_. -0.1150. -0.0031.. 0.9999 . |-0.9999. |1
Koppenauwa OxpyrnuTe. Koppenauwa OKpyrnuTe
5 = 3 - = 3
2 - e e
() Cnupriena ) 0.001 (@) CnupricHa (10,001
(") 0.0001 (") 0.0001
() 0.00001 (") 0.00001

KoaddunmenTs! B Tabnuiie MOXXHO OKPYTIIUTH 10 HeoOxoaumoro Buaa (Puc. 10a) unu
U3MEHUTH pa3Mepsl GOpMBbI, UTOOBI YBUJETh 3HAUEHHS B TAOJIHIIE C MAKCUMAJIBHBIM YHCIIOM
3HaKOB. Takke ¢ ATOH 1EeIbI0 MO)KHO U3MEHUTh IIUPUHY KOHKPETHOTO CTONONA Tabausl. [Ipu
KJIMKE Ha 3arojIOBKE CTOJIOIA 3HAYCHUS B TaOIMIIe OyIyT OTCOPTUPOBAHBI ITO 3TOMY CTOJIOITY.

Kuonka «3rauumocms xosghghuyuenma» no3BoIsI€T ONEHUTh 3HAYUMOCTh BEIOPAHHOTO

koa(ddurmenta (Puc. 106). B mpoTokos BEIBOASATCS MOJYyICHHBIC 3HAYCHHSI C KPATKUMHU
MOSICHCHUSIMH.
OYHKIIUA KOHTEKCTHOTO MEHIO TaOJIHITBI MTO3BOJISIOT CKOMTMPOBATh B Oydhep oOMeHa
BBIJICTICHHBIC 3HAYCHHSI WJTU BCIO MaTpuily. Jlanee KOmuio MOKHO, HallpUMep, BCTABHUTH B
nokymeHnt Excel, Word u T.11.
[Tpumep BbIBOJA B (haiin mpoToKoia mpuBoaAUTCs HUKe. Mims (aiina mpoTokoa s 3Toi
byHKIIMA UMeeT Kox cm, Hanipumep 140806_210306_cm.html.



KoppeaaunoHHas matpuua @
! p-. - - - e .
N1 N2 N3 N1_N N1_iX  NI_SQR
b N EN 01151 -0.0034 [1 -1 1
N2 -0.1151 1 0.0667 -0.1152 |0.115 -0.115
N3 -0.0034 | 0.0867 1 -0.0034 0.0033 -0.0032
N1_N il -0.1152 |-00034 |1 il 1
N1_1X =1 0.115 0.0033 =l 1 -1
N1_SQR 1 -0.115 -0.0032 |1 gl 1
Koppenauwa Okpyrnute
@ o 3HAUMMOCTE
o - || ot
(@) Cnupriena () 0.00
@ 0.0001
() 0.0000

KoppensunoHHan MatpuLa

|

N1 N2 N3 NI_N  NI_1X  Ni_SOR
N1 1 -0.115 -0.003 1 -1 1
N2 -0.115 1 0.087 -0.115  |0.115 -0.115
» N3 ETTE o 057 1 0003 0003 0.003
N1_N 1 -0.115 -0.003 1 -1 1
N1_1X 5l 0115 0.003 -1 1 -1
N1_SQR 1 -0.115 -0.003 1 -1 1
Koppenauwa OKpyrnnTh
@ @ 3HEYMMOCTE
e "
Q) Cnupmena @) 0.001
= 0.953262509044552
() 0.0001
2 0.476631254522276
() 0.00001
i 0.523368745477724

KoadhdunumneHT koppensumm NMupcoHa (KoadpdUUMEHT KOPPENSLMOHHOIO OTHOLLEHUS

MnpcoHa, BbI6OpOYHbIN KO3 DULMEHT Koppensummn, KoaddunumeHT koppensaumn). NamepsieT
CUTY IMHEMHOM KOPPENsILMOHHOM CBSA3W KOJIMYECTBEHHbIX NPU3HaKoB. Micnonb3oBaHue

KOBCbeVILI,VIEHTa Koppenaunn B Ka4eCTBe MEPbI CBA3U ONMpaBAaHO NULb TOraa, Korga
COBMECTHOE pacnpeaeneHne napbl NpUM3HakKoB CTPEMUTCA K HOpMa/ibHOMY pacnpegeneHumto.

KoadhdunumneHT koppensumm CnupMeHa (Koadhd@uuMeHT Koppensiunmm paHros, nokasaTesb
paHroson koppensaumn CnnpMmeHa). MoXeT NpUMeHSATbLCS MPU U3YUYEHUU TMHENHON CBSA3MU
Mexay psAamMu, NpeacTaB/IeHHbIMU B KOJIMMECTBEHHOM MW NOPAAKOBOW WwkKane. Hanbonee
4YaCTO NPUMEHAETCS MPU aHanM3e Koppenaunm NopsiAKOBbIX MPU3HAKOB.
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Ilpumep 6vi600a 6 aiin npomokoaa

KoppensaunoHHas matpuua

23:01:04

Beibopxu m3 Tabmamuel tData

15 aBrycra 2014 r.,

nomsa: N1, N2, N3, NI1I_N, N1_1X, NI1_SOR
KoppensunoHHasa maTtpuua (koppensums NupcoHa)
N1 N2 N3 N1_N N1_1X N1_SQR
N1 1.0000 | -0.1122 | -0.0071 1.0000 -0.9999 1.0000
N2 -0.1122 1.0000 0.0967 -0.1122 0.1115 -0.1120
N3 -0.0071 0.0967 1.0000 -0.0071 0.0071 -0.0071
N1_N 1.0000 | -0.1122 | -0.0071 1.0000 -0.9999 1.0000
N1_1X | -0.9999 0.1115 0.0071 -0.9999 1.0000 -1.0000
N1_SQR | 1.0000 -0.1120 | -0.0071 1.0000 -1.0000 1.0000
KoppensunoHHaa matpuua (koppensauua CnupmeHa)
N1 N2 N3 N1_N N1_1X N1_SQR
N1 1.0000 | -0.1151 | -0.0034 1.0000 -1.0000 1.0000
N2 -0.1151 1.0000 0.0667 | -0.1152 0.1150 -0.1150
N3 -0.0034 0.0667 1.0000 -0.0034 0.0033 -0.0032
N1_N 1.0000 -0.1152 | -0.0034 1.0000 -1.0000 1.0000
N1_1X | -1.0000 0.1150 0.0033 -1.0000 1.0000 -1.0000
N1_SQR | 1.0000 -0.1150 | -0.0032 1.0000 -1.0000 1.0000
[Iporepka 3HauMMOCTHU KO3QIMUMeHTa koppenaumm (COMpMEH) :
C(4,1) = 0.999999333325259
1. 3HauUeHMe BEPOSATHOCTM IJig OBYCTOPOHHETO KPUTEepMsa (HyJieBas I'MIOTe3a:

baxTOPH MMET HYJIEBYID KOPPEJIALMD)
0

2. 3BHaueHue
xkonbdmuMeHT
1
3. 3BHaueHUe
KODQOULIMEHT
0

BEPOSATHOCTM IJIS JIEBOCTOPOHHEI'O KPUTEpUD
Koppensauumu OoJiblie muam paBeH 0)

BEPOSATHOCTM IJIs NPABOCTOPOHHEI'O KPUTEPUS
Koppensauum MeHblle uiau paBeH 0)

(HyJIeBas TwuIoTesa:

(HyJIeBas TwuoTe3a:

* ECamM HOoJIydeHHOE SBHAaudeHMe MEHbIEe B3aIaHHOTO YPOBHA 3HaAUMMOCTUM HYJIEBAA

rmMroTes3a oTpepraeTcHd.

[I[poBepKa 3HAUMMOCTM kKO30IULIMEHTa KOoppeisaumuu

C(3,1) = -0.00339804304187887

1. 3BHaueHUe BEPOATHOCTHM IJIA IOBYCTOPOHHEI'O KPpUTEPUA

baKTOpPHE MMET HYJEBYI KOPPEeJIsSLMo)
0.953262509044552

2. 3HaueHue BEPOATHOCTHM IJIA JIEBOCTOPOHHEI'O KpUTEepnHA

KonbbduuMeHT kKoppesauum OoJsblie uiIu paBeH 0)

0.476631254522276

3. BHaueHMe BEPOATHOCTM IJI IPaBOCTOPOHHETO KPUTEepUS

Ko2QdMLIMEeHT Koppesauum MeHblle MIu paBeH 0)

0.523368745477724

(CnnupmMmeH) :

(HyJIeBas TwuIoTesa:

(HyJIeBas TwuIoTesa:

(HyJIeBas TwuoTe3a:

* EcamM noJiydeHHOE€ 3BHaueHMe MeHblle 3alaHHOTO YPOBHA 3HAUMMOCTM HYyJIEeBaA

rmMroTes3a oTBepraeTcHd.
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E Annpokcumayusi NoJIUHOMOM

[TonsiTHE TEpMUHA aIPOKCUMALIMS B MATEMAaTUKE TPAKTYETCS JOCTATOYHO IUPOKO, KaK 3aMeHa
OJIHUX MAaTeMaTUYECKUX 0OBEKTOB APYTUMHU OIU3KUMHU, B KAKOM-TO CMBICIIC, K UCXOIHBIM
o0BeKTaM. 371ech U Jajee pacCMaTpPUBACTCS allMPOKCUMAIIHS 3aBUCUMOCTEN, MPUOIKEHNE
OHUX (PYHKIWA IPYTUMH HE3aBHCHMO OT TOTO MU3BECTHO AaHAIUTUYECKOE BBHIPAKEHUE JITIS
aNmpPOKCHMUpPyeMoii GyHKImH win Het'. He paccMaTpHBaroOTCs pacpeie/IeHns i
CTATUCTUYECKUE XaPAKTEPUCTUKU OLEHOK, HE BHIUUCIISAIOTCS UX JIOBEPUTEIbHBIE HHTEPBAJIBI U
Jpyrue napameTpsl CTaHAapTHBIE 1S TPAJULIUOHHOIO PErPECCHOHHOIO aHAIN3a.

[IpuHuMaeTcs MoJeNb 3aBUCMMOCTH OTKJIMKA Y OT 3HAYCHHUH (hakTopa X B BUJIE OJTHMHOMA
t

yG) = ) apx!
i=0

MakcumManbHOE 3HaUEHUE IS t paBHO 4.
[Tocne BpIOOpa JaHHOM TIpOLIEyphl OYIET OTKpHITa (hopMa OrnpeesIeHHs] BRBIOOPOK i (pakTopa
u otkimka (Puc. 11a). Ha cinenytomem stane Oyzaer oTkpsiTa HOoBast popma (Puc. 110)
npeacTaBisionas coooi rpaduk paccestHus TOUYEK ONpeesieMbIX KOOpauHaTaMu { hakTop,
otk }. [To ocu abcmuice OTKIaIBIBAIOTCS 3HAYCHHS (PaKTOpa, 10 OCH OPAMHAT 3HAYCHUS
OTKJTUKA.

OnpesenTs BHIBOPKY @ padwk: MNoAHOMWANEHEA 2aNNPOKCAMALNA ™" ﬁ
TaBnmust Mona
HaldData D OvarpaMma pacGesiHMA TO4eK XX, yy
b1
t.,a |
tData 800 T T T
w |
l 700 1
L
600 1 * ]
L
Z 500 & '
=
=
é 400 +
= [ & .
3 300 + -
] sanncs npotokona » .
) 200 + * 1
CcoxpaHeHne NpeobpasoBaHHbIX AaHHBIX Cancel M" O- " ..
100 - . ]
0 t t t t t t t
0 20 40 60 80 100 120 140 160
SHAYEHUA XX
[ 1o 7o

Puc. 11

BriOupast KHOIIKM onpeensionme crenexs nomnoma (1, 2, 3, 4) noaydaem COOTBETCTBYIOIIUI
rpaduk, HaiiieHHOe BhIpakenue i noanaoma u CKO (Puc. 12).

Ecnu BeIOpaTh EepeKiItoyaTeNb «3a1u8ka» To rpaduK MpUMET BU Kak 1Moka3aHo Ha Puc. 13a,
€CIIU TIPU 3TOM OTKJIIOYHTD NEPEKIII0YATENb «/MOYKY» TO Tpa(UK MPUMET BHUJI, ITOKa3aHHBIA Ha
Puc. 130.

Knonka «Ocmamxku» oTKpbIBaeT HOBYIO (opmy (Puc. 14) mo3BOJISAIONIYIO IPOCIETUTH XapaKkTep
MOBEJICHUS OCTATKOB (€) OMPEAEIICMbIX KaK €=y -Yracn.. VIHPOPMAIIHIO IO OCTaTKaM MOXHO
COXPaHHTH B BHJIE TEKCTOBOTO (haiina (kHonka «Coxpanums») MpeACcTaBIIsonero codoii Habop
3amucel cieayroniero Buia: X (GakTop); Yeyy, (BBIYMCICHHOE 3HAUCHHUE OTKIIMKA); € (OCTAaTOK).
@aiin ¢ ykazaHHBIM UMEHEM OyJeT COXpaHeH B nanky mi_Data.

® B iepBoM cityuae 1enbio 06paboTKI MOYXKET GbITh YIIPOIICHHE H3BECTHOM (yHKIHHL.
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padwk: NoAMHOMMWANEHES @NNPOKCAMALMA

—

padwk: NoAMHOMWaNEHEH aNNPOKCHMALME

OuarpaMma paccesiHUs TOYeK XX, Yy OuarpaMma paccesiHus TO4YeK XX, Yy
[ ® Toum —— NONWUHOM CTENEHW 1] [ ® Toum —— NONMWUHOM CTENEHM 2 |

800 T T T T 800 T T T T

700 + E 700 + E

600 1+ B 600 + B
2 500 4 E 2 500 1 E
= =
= =
I 400 | B I 400 1
T T
© ©
5 300 B 5 300 B

200 + B 200 + B

100 + b 100 + b

0 t t t t t t t 0 t t t t t t t
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
3Ha4EHUA XX 3Ha4EHUA XX
|| samuexka V] Toukn ‘ Ocratku | l Ok ] | MoMeHATs ook || samuexka  [V] Toukn
Y = 69.14683263883+3 83345851826073X Y = 141.886408174587+-0.533801168333696X+0.0362303765733714X"2
CKO = 79.9062148602178 CKO = 63.1685083897129

a 0
padwi: MNoAUHOMMANEHEA aNNPOKCHMALINE u ™ ﬁ padwi: MoauHoMMaNsHaR aNNPoKCHMALIMA
[OuarpaMma paccesiHUA TOYeK XX, Yy OuarpaMma paccesiHUA TOYeK XX, Yy
[ & Toum ——— NONWUHOM CTENEHW 3 | [ & Toum ——— NONWUHOM CTeneHw 4 |

800 T T T T 800 T T T T

700 + B 700 + B

600 + B 600 + B
2 500 1 ] 2 500 1 ]
= =
= =
I 400 - E I 400 1 1
2 =2
o o
& 300 4 E & 300 4 ]

200 + B 200 + B

100 + b 100 + ]

0 t t t u t t t 0 t t t u t t t
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
3Ha4YeHMA XX 3Ha4YeHMA XX
[“|aanueka  [¥] Touku ‘ Ocratku | l Ok l | MoMeHATs ocH |Z| [“|aanueka  [¥] Touku
Y = 198.495905348822+-6.28275297239227X+0.147620683680969X "2+-0.000558850468 166838X "3 Y = 173.782658939415+-2.95609358303595X+0.0415877268216491X"2+0.000624271142987709X "3+-4.2508802
CKO = 58.0431322240656 CKO = 57 6838388269387

Puc. 12

Ipadvk: MoAMHOMMANEHEA aNNPOKCHMaLUA

-

padwk: NoanHoMWaNEHEA aNNPOKCAMALMA

I
OwnarpaMma paccesiHus TOYeK XX, Yy OwuarpaMma paccesiHus TO4YeK XX, Yy
[ ® Toukn === MONWHOM CTENEHN 4 [ ® Toum === NonWUHOM CTENEHW 4 |
800 T T T T T 800 T T T T
700 + B 700 + E
600 + 9 600 1+ E
& 500 4 ] 2 500 4 E
& =
= =
I 400 | ] I 400 1
T T
© ©
s 300 1 5 300 B
200 + B 200 + B
100 + 1 100 + p
0 t t t t t 1 t 0 t t t t t t t
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
3HA4YeHMA XX 3Ha4EHUA XX
sanneka || Toukn | OcTarku ‘ [ Ok ] | MorMenaTs ocu |v]samueka [ ] Toukn

Y = 173.782658939415+-2 95609358303595X+0.0415877268216491X"2+0.000624271142987709X"3+-4 2508802
CKO = 57.6898358269387

Y = 173.782658939415+-2.95609358303595X+0.04 1587726821649 1X"2+0.000624271142987709X "3+-4. 2508802
CKO = 57.6898388269387

0

Puc. 13
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R TR P —— e T R PR — s
pagwk: Ocratkn &J Ipagwk: Ocratku [ S
WccnenosaHMe ocTaTkoB Wcenenosanue ocratkos
200 200
150 4 E 150 4 ]
. .
100 § ] 100 4 ]
L]

50 1 . . 1 s 50 1 L4 . Bl

E . ., . . » . . . . ® . * E @ L il . o . O . .

5 . M o o

& . o 0 3 k!
50 ] ]

100 & . ]
~100 4 . Kl O
180 1 ]
g0 ] . 1 .
. -200 | | | | | | |
200 n ; ; ; + 0 100 200 300 400 500 800 700 800
[ 5 10 15 20 2 30 V(B

¥ MK I MK

-opf(: Cpeawee  =-1.27005254116651E-05 p‘:(‘;) Cpenves = -1.27005254116651E-05
f(Yesm) CKO = 57 6858388269372 Q) f(Yam) CKO = 57.6898388269372
- 0

== —— = === e =
a 0

Puc. 14

Knonka «/lomename ocu» 03BONSET IOMEHATh MECTaMu (akTOp U OTKIUK. [IpuBogUMBIE HUXKE
pucysku (Puc. 15, Puc. 16) nmnrocTpupyroT 3Ty CUTYalUIO, B KaYECTBE OTKINKA UCIIOIb3YHOTCS
3HA4YEHUs U3 MOJIS XX, a B Ka4ecTBE (PaKTOpa 3HAUEHUS U3 MOJIA VY.

padwi: MNoAMHOMMANEHEA aNNPOKCHMALINE “ i &J
OurarpaMma paccesiHUA TO4EK XX, Yy
160 T T T
140 + a q
120 + . q
-
= ULUEE . . i
=
=
§ 80 —+ . ] q
T
Z 601 4 = a
- L
40 1 * ]
L]
20 1 s . ]
i
0 t t t u t t t
0 100 200 300 400 500 600 700 800
3Ha4YeH1A yy
I Comme s

Puc. 15
Ipadwik: MNoAMHOMMANEHEA aNNPOKCHMALNA “ & ﬁ [padwik: MoaMHoMHaNsHan aNnpoKCUMaLIMA ) “ & ﬁ
OuvarpaMma paccesiHUA TOYeK XX, Yy [OuvarpaMma paccesiHUA TOYeK XX, yy
[ & Toum ——— NONNUHOM CTENeHw 1| [ % Toum === O0NNUHOM CTENEHW 2 |
160 T T T T 160 T T T T
140 + q 140 + a q
120 + q 120 + q
% 100 + i = UGS i
= =
= =
= LU g = B0 g
T =
T T
I o0l ] I 60l ]
40 B 2001 S B
20 - g 20 - g
0 } 0 ;
0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800
3Ha4YeH1A yy 3Ha4YeH1A yy
[ ]G] o wome [oomn] o | ||[mme GE]EI[] w2
Y = -3.48444940571687+0.202253337709768X Y = -17.4926665634042+0.314493163106036X+-0.000155783671679899X "2
CKO = 18.3540970311552 CKO = 17.9792965104238

0
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o

800

padwk: MoauHomMHaNeHan aNNPOKCHMaLMA i “ & @ padwk: MoauHomMWansHas anNnpPoKCMMaLna i “ i
OwarpaMma paccesiHus TO4YeK XX, Yy OwarpaMma paccesiHUs TO4YeK XX, Yy
[ ® Toum === NONNUHOM CTENEHW 3 | [ ® Toum === NONWUHOM CTENEHW 4 |
160 T T T T 160 T T T T
140 a B 140 B
120 B 120 B
£ 100 + i X 100 + i
= =
s =
T 80 1 T 80 g
T T
© ©
5 60 1 4 5 60 1 1
40 B 40 B
20 + g 20 + ]
0 | 0 |
0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700
SHaYeHURA Yy SHaYEeHURA Yy
Comma o (o] oo | || TIEIE] e o
Y = 1.71979955584788+0.0840972829255675X+0.000595214376972856X "2+-6.98492584438881E-07X "3 Y = 107.082457098062+-1.56688451388611X+0.00900768404742333X"2+-1.74310084162244E-05X"3+1.128451
CKO = 17.8333918535292 CKO = 16.5683467034859

Puc. 16

Pa3mepsr popmel ¢ muarpammoit, kak U GOpMBbI ¢ TpaUKOM OCTaTKOB, MOTYT OBITh U3MEHEHBI B
OOBIYHOM TOPSIZIKE, IIPU 3TOM U300paskeHHe B MoJie rpaduka MaclITabUpyeTcss aBTOMaTHYECKU
(Puc. 17a). Otnenpayro o6macTh rpaduka mpu HEOOXO0AUMOCTH MOKHO yBeau4uTh (Puc. 170).
[Tocne 3akpbiTus popmbl B okHO «Coobmenune» Maplnfo BeiBoauTcst uHGopMarus mo

BBIOpaHHBIM TTOJISIM ((paKkTOp, OTKIIMK) aHaJOTUYHAs TToKa3aHHOW Ha Puc. 6a. Takas xe
uH(pOpMaLUs IPUCYTCTBYET U B (aiine nporokona. ims ¢aiina nporokosna 1 3TOH GyHKIUU
uMeeT KoJ apr, Hanipumep 140806_200506_apr.html.

Tpagui: MOAVHOM YN Has aNNPOKCAMALIMS

T T

Tpagui: MOAVHOM Vs Has BNNPOKCAMALIA

o =

[MrpamMMa PaccesHita TOHEK XX, Yy

YYY — 7

[MArpamMMa PAcCesHIA TOHEK XX, Yy

uuuuu o crenerm 1]

THAYEHHA XX
3
g

THAYEHHA XX

400 500 600
anauenun yy

200 300

700 800 110 120 130 140 150 160 170

anavenns yy

180

Y = 107. 5668645138861 42393X"2+-1.74310084
CKO - 16.5683467034859

*3+1.12845100375125E-08X "4

e ] e ———

Y = 107. 5668645138861 42393X"2+-1.74310084
CKO = 16.5683467034659

*3+1.12845100375125E-08X"4

a

S
Puc. 17
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Ilpumep 6vi600a 6 aiin npomokoaa

AnﬂpOKCMMauMﬂnOHMHOMOM

17 aBrycTa 2014 ., 21:57:22

Bribopkmu m3 Tabjaumuel tb2 nomsa: xx, yy

OIIMCATEJIBHAA CTATUCTUKA:
Tabmamua

tb2

[ToJjie

XX

UMcJio 3JIEMEHTOB

26

CyMmmMa

1215.2

MakCc. 3HaueHue

135.2

MMH. 3HaAUeHUe

5

46.7384615384615

CpenHee 3HaueHMe

CKO cpexnHero

7.59405248441797

I'paunuel cpenHero (0.95)

Ivcnepcusa

33.766750946741, 59.7101721301821
1499.41046153846

I'paunusl oucnepcum (0.95)
CKO

922.226760399299, 2857.16931971186
38.722221805295

CpenHee OTKJIOHEHUE

32.3491124260355

CKO/CpenHee OTKJIOHEHME

MenmnaHa
MpouexnTuies (0.00)
MpoueHTuies (0.25)
MpouexnTuies (0.50)
MpoueHTuies (0.75)
MpouexnTuies (1.00)
AccumeTpusa

3*SQOR (Da)

Skcuecc

5*SQR (De)

OIIMCATEJIBHAA CTATUCTUKA:
Tabnmua

[ToJjie

UMcJio BJIEMEHTOB

CyMmmMa

MakCc. 3HaueHue

MMH. 3HaAUeHUe

CpenHee 3HaueHMe

CKO cpexnHero

I'paunuel cpenHero (0.95)

Ivcnepcusa

I'paunusl gucnepcum (0.95)
CKO

CpenHee OTKJIOHEHUE

CKO/CpenHee OTKJIOHEHME
MeznnaHa

Ipouentuns (0.00)

MpoueHTuie (0.25)

1.1970103320093
39.4

5

12.9

39.4

70.35

135.2
0.672056447716548
1.44115338424578
-0.825458583652283
4.80384461415261

tb2

Yy

26
6456.238
665.127
84.863

248.316846153846

33.0613916037186
191.843335531823, 304.790356775869
28419.4459841354

17479.652353099, 54154.0633681894
168.580680933894

131.812633136095

1.2789417593975

170.18

84.863

134.84375
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[IpouexnTmns (0.50) 170.18

MpoueHTUis (0.75) 322.3265
IpouenTuns (1.00) 665.127
AccuMeTpusa 1.27678809759528
3*SQR (Da) 1.44115338424578
9kcuecc 0.28798427568349
5*SQR (De) 4.80384461415261

AnnpokcuMaluma IIOJIMHOMOM cTelneHu 1l: ¢akTop (X) BHaAUeHUd XX, OTKIIMK
3Ha4YEeHUsa yy

Y = 69.14689263883+3.83345851826073X
CKO = 79.9062148602178

ANnpokCcHUMalMsa IIOJIMHOMOM cCTeneHM 2: dakTop (X) BHaueHMS XX, OTKJIIMUK
3HAUEHUS Yy

Y = 141.886408174587+-0.533801168333696X+0.0362303765733714X"2
CKO = 63.1685083897129

ANnpokcuMalMsa IIOJIMHOMOM cTeneHuM 3: dakTop (X) BHaueHMS XX, OTKJIIMUK
3HAUEHUS Yy

Y = 198.495905348822+-6.28275297239227X+0.147620683680969X"2+~
0.000558850468166838X"3

CKO = 58.0431322240656

AnnpoxkcuMaluma IIOJIMHOMOM cTeneHu 4: ¢akTop (X) 3BHaAUeHUd XX, OTKIMK
3HAYEeHUda yy

Y = 173.782658939415+~
2.95609358303595X+0.0415877268216491X"2+0.000624271142987709X"3+~
4.25088023803255E-06X"4

CKO = 57.6898388269387

Mupopmaumsa no ocrarkaM (X (baxTop), Y (OTKIMK BBUMCJIIEHHEI) ,
E (ocraTkmu) ) 3anmucana B odarnn C:\miStat\mi_Data\0001.txt

AnnpokcuMalMsa IIOJIMHOMOM cTeneHM 1: dakTop (X) BHaueHMS Yy, OTKJIIUK
3HAUYEHUSI XX

Y = -3.48444940571687+0.202253337709768X
CKO = 18.3540970311552

AnnpokcuMalMs [IOJIMHOMOM cTeneHu 2: dakTop (X) BHAUYeHUs Yy, OTKJIIUK
3HAUEHUS XX

Y = -17.4926665634042+0.314493163106036X+-0.000155783671679899X"2
CKO = 17.9792965104238

ANnpokcuMalMsa IIOJIMHOMOM cTeneHuM 4: dakTop (X) BHaueHMS Yy, OTKJIIMUK
3HAUYEHUS XX

Y = 107.082457098062+-1.56688451388611X+0.00900768404742393X"2+~
1.74310084162244E-05X"3+1.12845100375125E-08X"4

CKO = 16.5683467034859

MubopMaumsa 1o ocrarkaMm (X (baxTop), Y (OTKIMK BHUMCJIEHHBIN) ,
E (ocTarku) ) 3anmcada B ¢pana C:\miStat\mi_Datalocrarkm_f025.txt
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M Henunelinas napHasi 3ageucumMocmb

B nanHoii nponeaype cTposarcs paziaruHble (OpMBbl HETUHEHHOM MAapHOM CBS3H.

Ta6auna 1
Tun [IpunATas monens OrpanunueHus
npeoOpa3oBaHMs

f1 Y=ap+a;/X X#0

2 Y=1/(ap+a;*X) Y#0

f3 Y=X/(ag+a;*X) Y#0

f4 Y=ag*a, " Y>0

f5 Y=ag*e® Y>0

f6 Y=1/(ag+a;*e™) Y#0

f7 Y=ay*X"' X>0, Y>0

8 Y=ap+a; *I1g(X) X>0

f9 Y=ap/(a;+X) Y#0

f10 Y=ap*X/(a;*X+1) X#A0, YA0
f11 Y=ag*e®"™ X0, Y>0
f12 Y=ap+a;*X’ -

f13 Y=ag+a,; *X° -

f14 Y=ap+a;*X" -

IMocie BbiGOpa kHOMKH 4] Gyet oTKpbITa hopMa orpeeseHus BIOOPOK ist pakTopa u

otkiuka (Puc. 18a). Jlanee, mocne HaxaTust KHONIKH «OK», Oyznet oTkpbiTa HOBast popma (Puc.
180) mpeacraBmnstomnias co0oii rpaduk paccessHUS TOYEK ONMPEAeTIIEMbIX KOOPAUHATAMU
{ baxrop, oTkmuk}. ITo ocu abcurice OTKIIabIBAIOTCS 3HAYCHUS (haKTOpa, IO OCH OpJUHAT

3HAa4YCHU OTKIIHUKA.

Onpenenvts BoIBOPKY

2 Ipadwk: HeanHelHas NapHana 3a8MCUMOCTb

Tabnnus Mona

HaldData D
tb1 Eed

th3
tData

®_ Toukt

Ownarpamma paccesHua Tovek zz, ff

70+
-
I 60 f *
-
5

aHaueHun ff
5

3anKck NpoToKona

COXpaHeHNe NpPeobpadoBaHHbIX AaHHBX

L
+
00 0.5

+ t +
10 15 20
BHAYEHHWA 22

25

(e[ el eI o ] [ e o
Jmesa g o g

gt =

Puc. 18

0

BbI60p HEOOXOAMMOr0 IIPeoOpPa30BaHKs BHITONHAETCS yepe3 kuonky |f1], ..., |f14) B

coorBeTcTBUM ¢ Tabiauna 1.

Janee na Puc. 19 noka3zansl pe3ynbTaT BeiOopa npeodpazoBanus f11 1 cooTBETCTBYIOMINI eMy
rpaduK ocTaTKoB. Bee pesysibTaThl 3aMHCHBAIOTCA B (haiii mpoToKoa .

" Eciu 6L BBIGPAH COOTBETCTBYIOLIHIT MEPEKITI0UaTe b Ha CTaIUK BRIOOPA AHATH3UPYEMOil TaGIHIIB.
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a

Puc. 19

Tpaduk: HennHeiiHas napHas 3aBUCHMOCTD “4 X padmi: Ocratkn {%J
[uarpamma paccesHus Todek 2z, ff WceneoBakme 0CTaTKOB
[ ® Toum —_— 1] 20
80 T
70+ 10 S e
.
e | ¢ _aellice ..
5 0 v 0 v v s e,
E 90+ E .
5 £ ..
= Of
ER) 10 .
H
&
s 301 20
.
20 1
-30
10 & 0 5 10 15 20 25 30
' : ‘ ! ' Lo
0.0 05 10 15 20 25 o) Cpenwee = -1.14609326075801 Loz
3HaYEHUR ZZ Ve CKO = 7.00188127212403
ki Ok
—— a0  =11.9452041612712 = = == =
d e Mg Ok | a1 -01zpe3mesisasss

Knomnka «/lomensams ocu» MO3BOISIET HOMEHATh MeCTaMU (PaKTOp M OTKIUK. [I[puBoiMMBIE HIKE
pucysku (Puc. 20, Puc. 21) WimoCTpupyrOT 3Ty CUTYAIUIO, B KAU€CTBE OTKJIUKA TEIEPh

UCTIONB3YIOTCS 3HAUEHHSI U3 TOJIS ZZ, @ B KauecTBe (hakTopa 3HaueHus u3 mous ff.
[Tocne 3akpeiTus popmbl B okHO «Coobmienue» Maplnfo BeiBouTcst mHGOpMAIus 1Mo

BBIOpaHHBIM NOJISIM ((haKTOp, OTKIMK) aHAJOTHYHAasK oKa3aHHO! Ha Puc. 6a. Takas xe

nH(popMaIus NpucyTcTByeT U B (haityie npotokoina. Mims daitna mporokosna s 3Toi GyHKIIUA

UMeeT KoJ s7, Hanpumep 140806_221206_sr.html.

[ Ipadui: HenMHeiHan NapHaa 338MCMMOCTh e li_hj
Ouarpamma paccefaHus Touek zz, ff
25 T T T T T T T
20 + . i I
£ L
= 18 + : B
H
=
£ 10 b d b
& » .
*s
o5 1 o o ]
O 50 oo
00 } 1 - LA I
0 10 20 30 40 50 60 70 80
3HaYeHus ff
0 1 3
— 2

Puc. 20

Tpaduk: HennHeilHas napHas 3a8MCHMOCTD

=

a

Puc. 21

m Ipaduk: Octatkn
Ouarpamma paccesHus Touek 2z, ff Wcenepoganue octatkos
o=l
[®  toum — 8] 1.0
25 - i , T T T T
.
b - LS . 8 o
20 1 - % . e .
i 0.0 o *
N : Iz . . O .
N § 05
= g .,
g0 - - 10
H i * M
05 | e i
Lvaeaics,
a8 *  »f s o 20
0.0 0 5 10 15 20 25 30
0 10 20 30 20 50 60 70 80 o Cpeance = 3.69362660115677E-16 E
aHavenna ff eae) cKo = 0.440350466870242
I X) Ok
[a[=]e]la]ls] ] m]kE]le] no] ] n2][3] CKO = 0.440350466870242 ]
- a0 -193166654363397 = — ———
flzamesa [T Ok | a1 --1.06180466999463
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Ecnu ykazanHoe mosib30oBaresieM mpeoOpa3oBaHUe HE MOXKET ObITh BBITIOJIHEHO, B CHITY
YCTAHOBJICHHBIX OTPaHUYEHHUH, OyIET BHIBEICHO OKHO C COOTBETCTBYIOIINM KOMMEHTapHUEM
(Puc. 22).

Brumanve! LX)

X

Mpeo6pazoBaHHE HE MOKET BbTE.
BLINAMHEHO. MACCUB 3HAUEHUA (hakTOpa
coaepxut 0!




18 aBrycTa 2014 .,

Ilpumep 6vi600a 6 aiin npomokoaa

HenuHenHasa napHas 3aBUCUMOCTb

21:48:38

Bribopxku m3 Tabjauuel tb2 nomns: zz, ff
OIIMCATEJIBHAA CTATUCTUKA:

Tabanua tb2

[Togie ZZ

UMcJo 3JIEMEHTOB 26

CymmMma 13.525

Makc. 3HadeHUe 2

MyH. 3HauUeHUE 0.074

CpernHee 3HaueHUE 0.520192307692308
CKO cpenzero 0.100208828403194
T'pauuusl cpenHero (0.95) 0.349021523259515
IOucnepcus 0.261087041538462
I'paunusl gucnepcum (0.95) 0.160584084662982
CKO 0.510966771462158
CpenHee OTKJIOHEHME 0.409852071005917
CKO/CpenHee OTKJIOHEHME 1.24671023427568
MenmnaHa 0.259

MpouexnTtuses (0.00) 0.074

MpoueHTuie (0.25) 0.14275
MpouexnTuie (0.50) 0.259

MpouexnTuies (0.75) 0.77525
MpoueHTuies (1.00) 2

AccuMeTpusa 1.23993664368476
3*S0OR (Da) 1.44115338424578
dxcuecc 0.724743430844625
5*S0OR (De) 4.80384461415261
OIIMCATEJIEHAA CTATUCTUKA:

Tabanua tb2

[Togsie ff

UMcIo 3JIEMEHTOB 26

CymmMma 656.489

Makc. 3HadeHUe 66.587

MyH. 3HaueHUE 8.778

CpenHee 3HaueHMe

CKO cpexnHero

I'paHMLEL CpenHero

Ivcnepcusa

(0.95)

T'paHMLEL OUCHEPCUN

CKO

(0.95)

CpenHee OTKJIOHEHME

CKO/CpenHee OTKJIOHEHME

MenmaHa

(0.00)
Ipouentuns (0.25)

[IpoueHTUIb

25.2495769230769
3.26844634564784
19.666610494111,
277.751279373846
170.833583694542,
16.6658716955893
12.9931834319527
1.28266269639547
17.605

8.778

14.22575

, 0.691363092125101

, 0.497508790283235

30.8325433520428

529.262969876453

21



[IpouexnTmns (0.50) 17.605

MpoueHTUis (0.75) 32.3605
MpouexHTuies (1.00) 66.587
AccuMeTpusa 1.28639804119043
3*SOR (Da) 1.44115338424578
Jkcuecc 0.319276170571172
5*SQR (De) 4.80384461415261

dopmMa CBA3MU:

Y = a0+al/X

baxTop (X) 3HadeHMusa zz, OTKIMK (Y) s3HaueHumsa ff
napameTrprl: a0 = 7.66280959194745, al = 3.76385883104632
CKO = 8.10620642497624

dopMa CBA3M:

Y = a0*X/ (al*X+1)

baxTop (X) BHaueHusa zz, OTkJIMK (Y) s3Hauenusa ff

napameTrpr: a0 = -205.425945300564, al = -15.6446464109361
CKO = 9.80902355341399

dopMa CcBA3M:

Y = al0*e” (al/X)

baxTop (X) BHaueHusa zz, OTkJIMK (Y) s3Hauenusa ff
napameTrpr: a0 = 11.9452041612712, al = 0.124243865499444
CKO = 7.00188127212403

dopMa CBA3M:

Y = a0*al"X

baxTop (X) sBHauenusa ff, orkamk (Y) 3HaAUeHUS ZZ

napameTpr: a0 = 0.960157695707556, al = 0.958044786184754
CKO = 0.445130669504449

dopmMa CBA3U:

Y = a0*e” (al*X)

baxTop (X) sBHaueHusa ff, orkamk (Y) BHaAUeHUS ZZ

napamerpe: a0 = 0.960157695707556, al = -0.0428607524330755
CKO = 0.445130669504449

MubopMaumsa 1o ocratkaMm (X (daxTop); Y (OTKIMK BHUMCIIEHHEM); E(ocTaTkm))
sanmcada B ¢arnn C:\miStat\mi_Datalal.txt

dopMa CcBA3M:

Y = a0+al/X

baxTop (X) sBHauenusa ff, orkamk (Y) 3HaAUeHUS ZZ

napameTrpr: a0 = 0.0298830484831494, al = 9.17984260206359
CKO = 0.457335055806984

MubpopMaumsa no ocrartkaM (X (baxTop); Y (OTKIMK BBUMCIIEHHENM) ; E(ocTaTku))
sanmucaHa B barnn C:\miStat\mi_Datala3.txt
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) MHozogpakmopras 3aeucumocms

PaccmarpuBaeTcst Mmoienb Buaa
n

yG) = > ax +a,
i=1
r7e 1 — 9uciao GpaxkTopos.
Ha nepBowM mrare mporeaypbl BEIOUpaeTcs Tabauia 1 ee moJis, onpeaenstonue GakTophl 1
otkiuk (Puc. 23a). Jlanee Oynet oTkpsiTa OCHOBHas hopma 1jist AaHHOM 3anaun (Puc. 230).

OnpesenTs BbGOPKY &’ MHOrohaKTopHas 3881CHMOCTs @
Tabinuyet Mons KoBapUaLHOHHER MATPHLA BEKTOPA KO3 thcpULIHEHTOR
)
th1 x1
th3 x2
tData x3
th2 x4

Parrops
BCe BKTHEHEIS KoacpepHUMeHTE!

BriSpats
oTKIHK

3anuck NpoToKona

COXpaHeHWe NpeoBpasoBaHHLEIX JaHHLIX -

Cp. oumeka
Cp. OTH. OWwKEKa

Puc. 23

UT0oObI MHUIIMMPOBATH MPOLIECC HYKHO BBHIOpATh OTKIIMK (KHOTIKA «Bbibopams omkauk»). Ilocne
ATOTO B OTKPBIBIICHCS (hopMe HYKHO BBIOpaTh ToJie IpeacTaBisroniee oTkimk. Ha Puc. 24a sto
nose y. Teneps ocHOBHasA (hopma MpUMET BUA MTOKa3aHHbIN Ha Puc. 240. B criucke «akmusHvie»
MOKAa3aHbl BCE UCIOJIb3yeMbI€ Ha JAHHOM 3Tare (GakTopbl. [Ipu HEOOXOIMMOCTH 3TOT CIIUCOK
MO>XHO U3MEHUTH: YAAIUTh (PaKTOphl (KHOMKA |< | ), 100aBUTH (HaKTOPHI (KHOMKA | > | ).

Bulop oTkAMKa - MHorohakTopHas 3aBUCHMOCTL @
=] KOBApHALMOHHAR MATPHLA BEKTOPA KOO chpNLIMEHTOR
x2
x3
x4
y |
| i
k7
PaKTOpbI:
Bce BKTHEHBIE Koadhchmumentsl
x1 x1
Bripats
2 2 g
e x4
x4 ¥
Boiuucnuts
CKO
Cp. oumska e
Cp. OTH. OLKMEKa

o
(@)

Puc. 24

[Ipouecc unenTuduKanuu BEIOpaHHOW MoenH (moaoopa Ko3hGHUIIMEHTOB) 3amyCKaeTCs
Ha)KaTHEeM KHOTKH «Buvluucaumov». Bu 0CHOBHOM (OpMBI 1ociie MpoBeIeHNUS BEIYUCIICHHUH
nokasaH Ha Puc. 25a. 3xech B criucke «Koaguyuenmuol» pa3MENIaroTCsl BEIYUCICHHBIC

K023 uueHTs! 17151 BeIOpanHoi Moaenn. KoadpuumeHTs coOTBETCTBYIOT (PaKTOpaM B CIIUCKE
«akmuenvie». Ilocneanee 3HaueHNE B CIIMCKE TO CBOOOIHBIN WiIEH (ap).

B BepxHeii yactu ¢popMbl pazMelieHa KOBapHallMOHHAs MaTpUlla BEKTopa K03 (HUIIMEHTOB.
[TocnenHss crpoka U nocieAHui cTonber B Hell, XOTs OHU U 0003HAYEHBI UIMEHEM OTKIIMKA,
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OTHOCATCS K CBOOOHOMY uiieHy. HarmoMHIo, 4TO Ha AMaroHaiu 3TOi MaTPUIlbl PacHoIararoTCs
JMICTIEPCUN KOMITOHEHT BEKTOpa KO (PHUIIMESHTOB, a HeJIMarOHAIBHBIC AJIEMEHTHI — KOBapHaIUH
MEXy KOMIIOHEHTaMH. DJIEMEHThI MaTPHUIIbI MIIM BCIO MAaTPULLy MOKHO CKOIIMPOBATh B Oydep
oOMeHa uepe3 KOHTEKCTHOE MeHI0. [Ipu Heo0Xx01MMOCTH, BEIOpaB KHOMKY «Ocmamiiu», MOKHO
IPOCIIEAUTH XapaKTep noBeneHus octarkos (Puc. 250).

MHorodakTopHas 3aBUCHMOCTL @ Mpagwuk: Ocratkn - tﬁ
KoBapnaumoHHan MaTpuua BeKTopa Ko2hhNLMEeHToB Ve o
el 2 x3 x4 Y
r oxi SRy B 0.5126567... |0.5542451... | 0.5052901... |-50.50691... i
x2 05126567 |0.5238690... |0.5257021... | 0.5121295.__ |-50.60251. g *
x3 05542451 05257021 |0.5695857.. 0.5168789... |-51.66005 . 2 e . >
x4 0.5052901..|0.5121295. |0.51658789... 0.5027545... | -49.58716 1 %
¥ -50.50691._ |-50.60251_. |-51.66005... |-49.59716.. |4909.9393 . )
& £ 0
PakTOpL!: 2 .
BCce BKTHEHBIE Koachpmumentsl 3
x1 x1 155110264751041 *
Buig -4
2 @ 0510167579686922 | oo
3 x3 0.10190940358167¢| -5 + t
x4 x4 -0.14406102906904 ¥ 0 2 4 ) 8 10 12 14
& 62.4053692997238
I MK
‘5?‘:(3] Cpenves = -1.74902827264025E-14
— = CKO = 1.99715713266172
KO - 1918065070707 LAl Eae)
Cp. oumeka =1.58708145604171 B X} Ok
Cp. OTH. OWMEKa = 0.017165354712686 e -
a 0
Puc. 25

He BbIx0/s1 13 OCHOBHOM ()OPMBI MOKHO U3MEHUTH CITUCOK AKTHBHBIX (JAKTOPOB H BBHITIOIHUTH
BBIYHCIICHHS 1711 HOBOTO BapuanTa (Puc. 26). [Ipu cpaBHeHHH pa3IMYHBIX BAPUAHTOB PEIICHUS
3a/1a4l MOXKHO OpUEHTUpoBaThCs, Hanpumep Ha CKO.

MHorohakTopHas 3aBUCAMOCTE @ Ipadmk: Ocratkn - tﬁ
KoeapnaumoHHan MaTpuua BeKTOpa KO3 hhiLMEHToB Ve B it
x2 <3 y

v ox2 (SEEEPRSIRPEEIEY 0.00493222015931... |-0.760142835777546 1

x3 |0.00493222015931.. 0.0860552514309583 |-1.25030983652069 0+

y -0.760142835777546 |-1.25030983682069 | 54.5146994527056 .

= L] * L]
0 L -
: : :
8 = * .
PaKTOphI: o
Bce BKTHEHBIE Koachpmumentsl .
« 2 0.731329590710619 Rl
Beis
2 B -100838616189243| | o
3 72.0746737680534 -20 +
x4 0 2 4 1 8 10 12 14
’
| . Copan
@) Cpenvee = -7.651898653280108E-15 t
OcTaTkn = CKO - 5.83389558136324
cKo - 5 65306401975363 ® L]
Cp. oumeka =4.3205116246452 B X) Ok
Cp. ot owmSka = 0.044469929693911 sxen i
a 0

Puc. 26

B ToMm e ceance paboThl, C BHIOPAaHHBIMH paHee TaHHBIMHU, MOXKHO MEPEUTH K PEIIEHUI0 HOBOM
3aJjaudl C HOBBIM OTKJIMKOM. /1711 3TOro Hy>KHO CHOBa BBIOpaTh KHONKY «Bbibpams OmKiuk» U B
OTKpBIBIIIEMCS OKHE BbIOpaTh HOBBIN OTKIMK (Puc. 27).

BhiGop oTKIMKa @

SHudx
H i i

k

Puc. 27
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Hanee na Puc. 28 nmoka3aHbl Ba BapyaHTa pPELICHUs 1711 HOBOTO OTKJIMKA (X4).
Nwms daitna mpoTokosna yist 3Tol GyHKIMM UMEET Ko srr, Hanpumep 140806_181526_srr.html.

MHorohakTopHas 3aBUCMMOCTb

[

KoBapUaLoHHER MaTpULA BEKTOPA KO3 chcpULINEHTOR

x1 x2 x3 ¥ x4
rox1 (N[ 0.0337604.. | 0.0216404. | -0.052166.. | 2.3508251 .
x2  |0.0337604../0.0138159. | 0.0048505. 0.9539317...
x3 00216404 . |0.0048505. |0.0113682. 0.2050287...
y -0.052166... |-0.020207... -0.007690... |0.0307605... -1.482460..
x4 |2.3509251... 0.9539317... | 0.2050287... -1.482460... |75.684735...
‘PaKTOpbI:
BCE BKTHEHBIE KoadpchHLMEHTB!
x1 1 -0.94461151630825
Bui§
2 2 099523821403786] | e
x3 3 -1.0191843308255
¥ y 003563404241558] x4
100.368128561726
CKO - 0.95431219251072
Cp. owwska - 0.784429231297335
Cp.otw oumeka = 0.034813625716627

Puc. 28

MHorohakTopHas 3aBUCMMOCTb

[

KoBapuaLiHoHHaR MaTpULa BEKTOPA KO3 chcpULINEHTOR

x1 X2 x3 x4

rox1 (RSP -0.000454270... |0.007682026... |-0.145783718.
x2 |-0.000454270 . 0.000483989.. -0.000180101.. -0.017796720..
x3 0007682026 -0.000180101.. |0.008439250. |-0.147970634.
x4 |-0.145783718.. -0.017796720.. |-0.147970634. . |3.787964266..

‘PaKTOpbI:

BCE BKTHEHBIE KoacpchHLHEHTB!

x1 x1 -1.00504293846857

Bui§

2 2 101864674667389| | o

x3 *3 -1.02809346882657

¥ 98.6507945522755 x4

CKO - 0.956771133518422

Cp. owwska - 0.307305312770924

Cp.omw oumera = 0.0363612315272214
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Ilpumep 6vi600a 6 aiin npomokoaa

MHorodaktopHasi 3aBUCUMOCTb

19 aBrycTa 2014 ., 13:10:56
Bribopxu m3 Tabiamusl HaldData
nonsa: x1, x2, x3, x4, y

Yycyio HabmomeHur: 13

OnpegnesseTcsa MHOTOQAKTOPHAs 3aBMCMMOCTBL BuOa Y = al*X1+a2*X2+ ... +aN*XN+a0

KoppensiunoHHaa matpuua (koppensuunsa MNupcoHa)
x1 X2 x3 x4 y
x1 1.000000 0.228579 -0.824134 | -0.245445 0.730717
X2 0.228579 1.000000 -0.139242 | =0.972955 0.816253
x3 | -0.824134 | -0.139242 1.000000 0.029537 | -0.534671
x4 | -0.245445 | -0.972955 0.029537 1.000000 | -0.821305
y 0.730717 0.816253 -0.534671 | -0.821305 1.000000

OTKIMK: Yy

®aKTOPHL:

1. x1 1.55110264751041

2. x2 0.510167579686922

3. x3 0.101909403581678

4. x4 -0.1440610290690438

5. cB. uJeH 62.4053692997238

CKO = 1.9188065070707

Cp. om. = 1.58708145604171

Cp. oTH. om.__= 0.017165354712686

KOBapI/IaLI,I/IOHHaﬂ MaTpuLa BeKTopa KOS(*)(*)I/ILI,MGHTOB
x1 X2 x3 x4 y

x1 0.554682 0.512657 0.554245 0.505290 -50.506920
X2 0.512657 0.523869 0.525702 0.512130 -50.602516
x3 0.554245 0.525702 0.569586 0.516879 -51.660056
x4 0.505290 0.512130 0.516879 0.502755 -49.597163
y -50.506920 | -50.602516 | -51.660056 | -49.597163 | 4909.939324

OTKIMK: ¥y

PaKTOPHL:

1. x2 0.731329590710619
2. x3 -1.00838616189243
3. CcB. uJeH 72.0746737680534
CKO = 5.65306401975363

Cp. om. = 4.3205116246452

Cp. oTH. om.__= 0.044469929693911
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KoBapuaumoHHas maTpuua BekTopa KoapuuneHToB

x2 x3 y
X2 0.014580 0.004932 -0.760143
x3 0.004932 0.086055 -1.250310
v -0.760143 -1.250310 54.514699
Orxiuk: x4
PaKTOPEHL:
1. x1 -0.94461151630825
2. x2 -0.995238214037868
3. x3 -1.0191843308255
4. vy -0.0356340424155822
5. cB. uJeH 100.368128561726
CKO = 0.95431219251072
Cp. oum. = 0.784429231297385
Cp. orH. om.__= 0.034813625716627
KOBapI/IaLlI/IOHHaﬂ MaTpuLa BeEKTopa KOS(*)(*)MLLMGHTOB
x1 X2 x3 y x4
x1 0.100056 0.033760 0.021640 | -0.052166 | 2.350925
X2 0.033760 0.013816 0.004851 | -0.020207 | 0.953932
x3 0.021640 0.004851 0.011368 | -0.007691 | 0.205029
y -0.052166 | -0.020207 | -0.007691 | 0.030761 | —-1.482460
x4 2.350925 0.953932 0.205029 | -1.482460 | 75.684736
Orkimk: x4
PaKTOPHL:
1. x1 -1.00504293846857
2. x2 -1.01864674667359
3. x3 -1.02809346882657
4. cB. usyeH 98.6507945522755
CKO = 0.956771133518422
Cp. om. = 0.807305812770924
Cp. orH. om.__ = 0.0363612315272214
KoBapuaumoHHas maTtpuua BekTopa koaduuneHTos
x1 X2 x3 x4
x1 0.010353 | -0.000454 | 0.007682 | -0.145784
x2 | -0.000454 | 0.000484 | -0.000180 | -0.017797
x3 0.007682 | -0.000180 | 0.008439 | -0.147971
x4 | -0.145784 | -0.017797 | -0.147971 | 3.787964




5 Mokazamb okHo 'CoobuweHue’

OyHKIMH paboThl ¢ OKHOM «Co00111eHNe» BKIIOUEHBI B IaHHBIM HA0Op HHCTPYMEHTOB T.K. 3TO
OKHO YacCTO UCIIOJIb3YETCs B IpOrpaMMe JJIsl BBIBOIa HH(POPMALINH.

Jlannast pyHKIMS TOKa3bIBaeT (BOCCTaHABIMUBAeT) OKHO «C000IIeHe» B PAaBOM HI)KHEM YTy
JKpaHa.

d Owucmums okHo 'CoobuweHue’
Ounmiaer okHO «Co00IIeHne» OT TeKYIEro TeKCTa.

® BLixoo

[Tocne BbIOOpa 3TOM KHONKM MporpaMma OyJeT 3aKphITa.
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