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BBEJAEHHUE

[lear mpakTUYECKOrO 3aHATUS - HU3YYUTh MOPSIIOK ~ TPOBEJCHUS
0JTHO()aKTOPHOTO PErPECCHOHHOTO aHAIM3a C MOMOIIbI0 porpammer Stadia.

OcHOBHasi 3ajjaya PErpecCMOHHOrO aHaju3a 3aKJII0YaeTcsl B HaXOXKJECHUU
MaTeMaTU4ecKoil  3aBucuMmoctd  (ypaBHeHus — perpeccun)  Y=f(X)  mexmy
UCCIIETyeMbIMH (paKTopamu Y U X.

B o61miem cirydae perpecCHOHHBIN aHan3 MO3BOJISET:

a) paccuutaTh KOAP(PUIMEHTHl pPErpecCUuOHHON Mojenu (K03 QUIIMEHTHI
perpeccun) M NpOBEPUTH UX 3HAYUMOCTb;

0) NpoOBEpUTH a/IEKBATHOCTh PErPECCHOHHON MOJEIN 3KCIIEPUMEHTAIbHBIM
JTAHHBIM;

B) IIOCTPOUTH JOBEPUTEIBHBIE HHTEPBAJIBI 111 YPABHEHUS PETPECCHH;

I') BBIOpAaTh U3 HECKOJIBKUX MaTeMaTUYECKUX MOJIEJIeH Ty, KoTopas ¢ Oonbliei
TOYHOCTBIO OMUCHIBAET SKCIEPUMEHTANBHYIO 3aBUCUMOCTB;

I[) HCIIOJIB30BATh MOACJIb AJIA ITPOTHO3UPOBAHUA.

1. HOPAJOK BBIITIOJTHEHUSA PABOTbBI

1. BBecTu ucxoaHbIe JaHHBIE B DJIEKTPOHHYIO TaOIUILY.

2. B Onoke «CratucTHUecKue MeETOAb» BbIOpaTh Tmpouenypy «IIpocras
perpeccus».

3. B wmeno "llepemennblie perpeccuu’ BoIOpaTh I aHamu3a nepeMennbie X u Y
U3 JICKTPOHHOU TaOJHUIIBI.

4. B mento "Perpeccusi" HeoOX0AMMO BBIOpATh PErPeCcCHOHHYIO MOJeib. B mpaBoii
YaCTH MEHIO BBIOOpa MPUBEICHBI (POPMYITBI PA3IMYHBIX PETPECCUOHHBIX MO/IETICH,

B JICBOM YaCTH - UX Ha3BaHMSI.



5. CranpaptHas BblJladya pe3yJbTATOB PErpecCHOHHOr0 aHAJIU3a BKIIOYAET
CHEYIOIINE XapaKTEPUCTUKU:
5.1. PerpeccuoHHyI0 MOJie]Ib, 3aITUCAHHYIO B 00OIIIEM BHU/IE;
5.2. Tabmuiy, B KOTOPOU TpHBEACHBI 3HaAUCHUS KOI((PUIIHEHTOB perpeccum,
CTaHJApTHBIC OIMMOKH BBIYUCICHHUS KaXaoro kodddummeHTa, mpoBepka

3HAYMMOCTH KaXXI0TI'0 KOS(i)(bI/IHI/ICHTa:

Koaddurment ag ai a;

3nauenue ko3pduirienta

CranpapTHas ommoOKka Ko3dduimenra

3Haunmocth P kordduirienTa

[IpoBepsiercst HyneBas runote3a "KoaduiuueHT perpeccun paBeH Hymr0", 4To
O3HayaeT ero HesHauumoctb. Eciiu  P>0,05, To HyseBast runore3a NpuHUMAETCs,
clieioBaTenpHo, Ko3pduiuent HezHauuM. Ecou P<0,05, To HyneBas rumortesa
OTBEpraercss | OpUHUMAETCsl ainbTepHaTHBHas rumnote3a "Koaddumuent
pEerpeccuy He paBeH HYJII0'", 4TO 03HAYaeT €ro 3HaYMMOCTb.

5.3. Tabmuiy AMCNEPCHOHHOrO aHAJM3a, NpEAHA3HAYCHHYIO U aHalu3a

TOYHOCTH N aACKBAaTHOCTHU MOACIIN:

HUctounuku CymmMa kBaaparoB | CteneHb cBOOOIBI CpenH. cymma
OTKJIOHEHUH OTKJIOHEHUH KBaJIpaToB
(nucnepcus)
PerpeccruoHHbIC Qe ki=p Szpeep= Qpeap. 1K1
OcTaTo4HbIE Qoem k, =n-p-1 S = Qoem Ko
O6HII/IC Qo6u¢= szezp.+ oncm kl + k2 Szo6m

5.4. Tabmuuy npoBepku HyJieBo rumnore3bl "Koadduuuent xoppensuuun

paBEH HYJIO":

MmuoxectBR R® IpusR’ Cr. omu0. F 3HayuM




[IpoBepka aeKBATHOCTH PETPECCHOHHOM MOJENM OCYIIECTBIISIETCS B
aBTOMATHYECKOM PEXKUME HECKOJBKUMHM CHOoCO0aMHM, HO Ha D3KpaH MOHHUTOpa
BBIBOJSTCS JUIsl HATJISITHOCTH PE3yJbTaThl AUCIEPCUOHHOTO aHalIW3a U pas3iInyHbIe

CTATUCTUYCCKUC XaPAKTCPUCTUKH:

ko3¢ duueHT koppensuu R,

- K03 PUITMEHT JeTepMUHAIIIN RZ,

- MPUBEICHHBIN KOAPOUIIUCHT JETEPMUHAITIT RZ,

- CTaHJapTHas OlMOKa ypaBHEHUS PETPECCHH,

- pacdeTHOe 3HaueHue kpurepusi Ourmiepa F,

- YPOBEHb 3HAYMMOCTH P HyJIEBOW TMITOTE3BI.

[Mpunsatue HyneBoit runotessl (mpu P>0,05) o3HavaeT, YTO MEKIY UCXOTHBIMU
JTAHHBIMH ¥ BBIOPAHHOW PETPECCHMOHHOM MOJICTBI0 HET COOTBETCTBHS, HWHBIMU
CIOBaMH - MOJIEh HEaJIeKBaTHO OIKCHIBACT JKIIEPUMEHTAIbHBIC aaHHBIC. [lpm
P<0,05 - mozxens agexkBaTHA.

6. I'paduueckasi BbIIaYa pe3ynbTaTa PETPECCHOHHOTO aHAIW3a COJCPKUT
DKCIIEPUMEHTAJIbHBIE TOYKH, PETPECCHOHHYIO KPHUBYIO, HIDKHIOIO M BEPXHIOIO
I'PaHUIIBI JOBEPUTETHLHOTO MHTEPBAJIA TUHUU PETPECCUH.

7. Tlocne BbLHauM PE3yJbTATOB AHAIN3A CICAYIOIIMM MOsBIseTCS MEHIO0 "UTo
Aaabme?", mpeIHa3HAueHHOE JUIsl BRIOOpA MalbHEWINEro HalpaBlICHUs aHaIu3a U3
YEeThIpEX MYHKTOB: aHAJU3 OCTATKOB, MPOTHO3UPOBAHKE, BHIOPATh HOBYIO MOJIENb,
3aKOHYMUTH AHAIIU3.

7.1. AHaJguM3 O0CTATKOB TIpeIHA3HAUYCH I HaXOXJICHHUS JTOBEPUTEIBHBIX
WHTEPBAJIOB ypaBHEHUS perpecchu. B Xoje aHamm3a OCTaTKOB HAa dKpaH MOHHUTOPA

BBIBOUATCS TaOIALIA:

Xoken V xen Y4 perp OCTaToOK Cr. ocrar. Ct.ommo0. I[IE)IBep.
HT.

B Tabnune npuBoAsTCS JKCIEpUMEHTalIbHbIE 3HAYEHUS X MU Yokem

3HAYEHUS Y perp, ONPENEIEHHBIE 110 PETPECCHOHHON MOJEIH; OCTATOK Yocn = Yperps




OCTaTOK B €IMHHUIAX CTAaHJAPTHOTO OTKJIOHEHUS; CTaHJapTHas  OIIMOKa
MpeACKa3aHusl CPEJAHET0 3HAYEHUs;, BEIMYMHA JOBEPUTEIHLHOTO HHTEpBaia MpU
ypoBHe HagexHoctu 0,95.

7.2. Ilpu BeIOOpE MPOrHO3a B MPABOE M0JI€ MEHIO JAJTbHEHIIEro aHalu3a HYKHO
BBECTH YHCJIO TOYEK MPOTHO3a, BEJIMYMHY IlIara MPOTHO3a M HAXKaTh KIIABUILY

IIPOrHo3a. Ha 9KpPaH MOHHUTOpPA BbIAACTCA Ta6JIHHaZ

Xopoon Y ipoen Ct. ommnoO. JloBep.uHT

Tabmuua coxepKUT MPOTHOZUPYEMOE 3HAYEHUE X, IIPOTHOZUPYEMOE
3HAYEHHUE Y 00, ONPEICIEHHOE 110 PETPECCUOHHON MOJEIH; CTAHJAPTHYIO OLIMOKY
MPOTHO3a, IOBEPUTEIbHBIN UHTEPBAJ MPOrHO3a MPU ypoBHE HajexkHocTh 0,95.

7.3. Ilpu BeIOOpE HOBOM MOAEIH HA 3KPAHE MOHUTOPA OIATH MOSBIIAETCS MEHIO
"Perpeccus”" (cm.m.4). IlenecooOpa3Ho paccuuTaTh HECKOJIBKO MOJENEH U cpeau
MOJIeNIeH, aIeKBaTHBIX SKCIICPUMEHTAIBHBIM JaHHBIM, BBIOpATh Ty, IJISI KOTOPOU
MUHHMMAaJIbHA CTaHJIapTHAs OLIMOKa WJIM MakcUMaieH KOd(QPUIUEHT KOPPETsAILNH.

7.4. 3aKOHYUTH aHAJIN3.

2. OPOPMJIEHHUE OTYETA

OT4eT TOoJDKEH coepKaTh TaOJIUIly HCXOAHBIX JAHHBIX, PE3YIbTAThI MPOIIEAYD
"IIpocras perpeccus”, "Ananus octatkoB", "[Iporuos", nBa rpaduika (JTUHUIO
perpeccuu ¢ 30HOW JJOBEPUTEIBHOIO MHTEpBaja U rpaduk MporHo3a) U BHIBOJIBI.

3AJJAHUE. IlpoBectu perpecCHOHHBINM aHaIU3 MEXIY CPOKOM CIIyKObI
camoiiera (X, JI€T) U CTOMMOCTBIO ero skciutyatanuu (¥, mun py0.). Pesynbrars
U3MEpEeHHi npuBeAeHsI B Ta0m. 1.

|. UcxoaHble JaHHBIE:

CronMoCTh OKCILTyaTalur CaMOJICTA B 3aBUCHUMOCTH OT CPOKa CJ'Iy>I(6LII

X, et 1 2 3 4 5

Y, mutH pyo. 2 4 5 8 10




I1. Pe3yJbTaThl perpeccCHOHHOT0 aHAJIM3a
I[TPOCTASA PEIT'PECCHS. Paiin: CTOUMOCTD KCILTyaTallMy CaMoJieTa B
3aBUCHUMOCTH OT CPOKa CITYKOBI.
ITepemennsie: x1, x2
Mogens: muaernag Y = a0+al *x
Koadhd. a0 al
3nauenue -0,2 2
Ct.ommu0. 0,5416 0,1633
3naunm. 0,7323 0,0009

Uctounuk Cym.kBaap. Cremn.cB CpeaH.kBaap.

Perpecc. 40 1 40
OcrarouH 0,8 3 0,2667
Bcesa 40,8 4
MuoxectB R R"2  R™M2npu Cr.omm6. F 3nauum

0,99015 0,98039 0,97386 0,5164 150 0

I'unoresa 1: <Perpeccn0HHa;1 MOACJIb aICKBATHA SKCIICPUMCHTAJIbHBIM JaHHBIM>

Xoken  Yoken Yperp ocrarok Cr.octat Cr.omu6 JloBep.MHT

1 2 1,8 0,2 0,4472 0,6532 2,052
2 4 3,8 0,2 0,4472 0,5888 1,85
3 5 5,8 -0,8  -1,789 0,5657 1,777
4 8 7,8 0,2 0,4472 0,5888 1,85
5 10 9,8 0,2 0,4472 0,6532 2,052

Xmnpora YmnporH Cr.omu6 [loBep.uHt
6 11,8 0,7483 2,351
7 13,8 0,8641 2,715
8 15,8 0,9933 3,121
9 17,8 1,131 3,555
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1 - nuHuA perpeccuu; 2 - rpaHUIlbl JOBEPUTEIBHOIO HHTEPBaja MPOTHO3a
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I11. BeiBoabI

1. Perpeccuonnasi 3aBUCUMOCTb MEXKy CTOUMOCTBIO IKCILTyaTallii camoJieTa

Y CPOKOM €T0 CITy>KObl UMEET JIMHEWHBIN BU/:
V=-0,2+2X (MmiH pyO0.).

2. Koaddumuenr perpeccun ao=—0,2 He3HauuMm, Tak kak P=0,7323> 0,05.
Koaddunuent perpeccun a;=2 31aunm, tak kak P=0,0009< 0,05.

3. Koaddumment koppemsmun R=r=0,99 cBumerenscTByeT 00 0YeHb CHIIBHON
PSIMOI IMHEWHOM CBA3U MEXIY UCCIIeNyeMbIMU (haKTOpamu.

4. Koodpduument nerepmunanmu R°=0,98 rtoBopur o TOM, uro 98 %
HKCIIEPUMEHTAILHBIX JAHHBIX OMHUCAHbI JAHHOW PErpecCUOHHON MOJIEIBIO.

5. CranpmaptHas omuOKa ypaBHEeHuUs perpeccuu S,.,=0,5164 miH pyo.

6. PerpeccnonHas MoeNTb aJieKBaTHA SKCIICPUMEHTAIBHBIM JTaHHBIM, TaK Kak
3HAYUMOCTh HyJeBod rumote3sl Hp: "Koadduument koppensiuyu paBeH HymO"
P=0,000... menpmre kputnueckoro 3HaueHms 0,05.

7. AIIEKBaTHOCTh MOJIENTM MOXHO JIOMOJHUTEIHLHO MPOBEPUTH C IMOMOIIBIO
kpurepusi @umepa F. Pacyernoe 3nayenue F,,., = Szpezp/Szocm=40/O,2667=150. ITo
tTabnumam pacnpenencHus Owuirepa ompeaenseM TadbinyHoe 3HadYeHHE Fo.6,= 10,13
npu creneHsx cBobos! Ki=1, K,=3 u yposue 3naunmoct 0,05. Tax kak F,uc.> Fraon,
TO YpaBHCHHE aJIeKBATHO OMUCHIBACT IKCIIEPUMEHTAIBHBIC TaHHBIC.

8. Ilporno3: mocne 9 ner ciaykObl caMmojeTa MNPOTHO3UpyeMasi CpEeaHss
CTOMMOCTb €r0 IKCIUTyaTallil MOXET COCTaBUTH 17,8 MIIH pyO. ¢ JOBEPUTEIbHBIM

uHTepBajIoM 3,555 muH pyo., T.€. CTOUMOCTb 3KCILUTyaTallud MOXET K0JIe0aThCs OT

14,245 no 21,355 muH pyoO.



3.3AJAHUS

Howmep BapuaHTa 3aaHus ONpeAeseTcs B COOTBETCTBUU € KOJIOBOM Tabiuien
BbIOOpa BapuaHTOB (Tabia. 1) mo HayaapHBIM OykBaM (haMHJIMM U UMEHH CTYy/CHTA.
YucnoBelie JaHHBIE K 3a7a4ye MpUBeACHBI B Ta0u. 2 u 3. B tabiu. 2 3HaueHus (akropa
X BBIOMpAIOTCA TO HadainbHOW OykBe (amuiuu, B Tabn. 3 3HaYeHUS y — 1O

HayaJbHOU OyKBE UMEHH.

Taomuna 1

Konosas Tabnuiia BrIOOpa BapuaHTOB

Howmep Bapuanta | Hawanbabie OykBbl | Homep Bapuanta | HavanbHbie OyKBBI

1 A, XK 9 I, ®

2 b, 3 10 C, I

3 B, U 11 Y, 10

4 IK 12 Yy, I

3) I, P 13 I, A

6 E,M 14 X, 9

7 H, T 15 J

8 I,0

Hampuwmep, Bac 30ByT KupoB Anekcanap. Bam BapuanT mo tadia. 2 - 4, a no

Tabm. 3 - 1. Bapuant Bamero 3aganus - 41.




YucioBbie TaHHBIC K 3ama4e (X)

TaOmuma 2

Bapuant CTOMMOCTh OCHOBHBIX IPOM3BOACTBEHHBIX (DOHIOB, MIIH PYyO.
1 2,0 2,3 2,1 2,9 3,3 3,8
2 12,2 14,3 17,0 16,5 20,3 21
3 4,0 9,9 7,2 8,2 10,4 10,1
4 12,5 11,1 9,0 7,9 5,6 5,0
5 2,3 2,0 2,9 3,3 3,8 5,0
6 2,1 2,9 3,3 3,8 4,2 3,9
7 11,1 9,0 7,9 5,6 6,1 5,3
8 5,9 7,2 11,0 10,5 12,6 14,8
9 19,1 20,7 20,2 22,8 22,8 27,4
10 2,3 2,1 2,9 3,3 3,8 4,1
11 17,3 18,6 19,1 20,7 20,2 22,3
12 14,3 17,0 16,5 20,3 21,9 19,4
13 9,0 7,9 5,6 6,1 4,2 7,8
14 18,6 19,1 20,7 20,2 22,3 22,8
15 2,0 2,3 2,1 2,9 3,3 3,5
Tabnuma 3
YwucnoBsle AaHHbBIC K 3a1a4e (V)
Bapuant CyTo4Hasi MPpOU3BOAUTENBHOCTD, THIC. T
1 17,3 18,6 19,1 20,7 20,2 22,3
2 112,0 104,3 99,6 95,4 83,0 80,1
3 18,6 19,1 20,7 20,2 22,3 25,4
4 24,0 29,4 34,2 30,6 35,2 36,0
3 19,1 20,7 20,2 22,3 22,8 18,4
6 111,0 104,3 99,6 95,4 83,0 92,3
/ 34,2 30,6 35,2 40,7 43,5 44,2
8 29,3 34,2 30,6 35,2 40,7 44,5
9 64,5 70,2 79,3 74,6 81,4 93,0
10 23,9 24,7 22,4 25,1 27,0 29,2
11 33,8 30,6 37,8 40,2 41,5 44,3
12 104,3 99,6 95,4 83,0 86,4 81,5
13 68,3 64,5 70,2 79,3 82,6 101,4
14 29,4 34,2 30,6 35,2 40,9 43,5
15 57,8 68,3 64,5 70,2 79,3 83,6
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4. KOHTPOJIBHBIE BOITPOCBI
OcHOBHas 3a/1a4ya pErpecCCUOHHOTO aHaJu3a.
Oraribl NPOBEIEHUS PETPECCUOHHOTO AHAIN3A.
Urto xapakTepuzyeT K0d3PGUIUEHT KOppeasiuun?
Kaxk npoBepsieTcst 3HauuMocTh K03 PuimenTa Koppeasiun?
Kak MOHO TpOBEPUTH aIEKBATHOCTh PErPECCUOHHON MOIEIN?
UTo Ha3bIBAETCS JOBEPUTEIBHBIM UHTEPBAJIOM YPABHEHHUSI perpeccun’?
Kak cTtpouTcs 10BEpUTENBHBIM HHTEPBAJT YPABHEHUS PETPECCUN?

Kak MoxHO OLCHUTH TOYHOCTB pCFpeCCHOHHOﬁ MOI[GJII/I?

© © N o gk~ WD PRE

Kakum cnocoboM onpenensitotr Ko3phuimreHTsl perpeccuu’?
10. Kak npoBepsieTcss 3HaUUMOCTh KOA(DPHUITUESHTOB perpeccuu?

11. Kak npoBoAUTCS MPOrHO3UpPOBaHKE?

11



