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1. Pabouast nporpamma

1 HEJIX U 3AJAYU OCBOEHUA JUCHUIIJIMHBI

[lenb MUCIUIUTMHBL: 03HAKOMJICHHE CTYACHTOB C KOHIIENTYaIbHBIMH OCHOBaMHU cOopa, oOpa-
0OTKH, aHaJHM3a U CUCTEMATHU3AINH SKCIIEPUMEHTAIBHBIX JAHHBIX, BEIOOP METOIHMK U CPEICTB pe-
IIeHUS 337a91; GopMUpOBaHUE HAYIHOTO MHUPOBO33PEHUS HA OCHOBE 3HAHMSI IIPESIMETHON 00IacTH
TEMBI MCCIICOBAHMUS, BOCITUTAHHE HAyYHO-HCCIICI0BATEIHCKUX HABBIKOB.

3amayy JUCHUILINHGI:

— W3ydYeHHUE OCHOBHBIX METOJIOB CTATUCTUYCCKOU 0OpPabOTKH IKCIIEPUMEHTAIBHBIX JIAHHBIX;
— ($OpMHPOBAHHE YCTONYMBBIX HABBIKOB MTPAKTUYECKOTO UCIIOJIB30BAHUS 0a30BBIX METOIHK.

2 MECTO JUCHHUIIVIMHBI B CTPYKTYPE OOII BITO

JlucumIiinHa OTHOCUTCS K JUCHMILIMHAM TI0 BBIOOPY npodeccuoHanbHoro mukia (M.2 B./IB
3.1) ®enepanbHOro rocyaapcTBEHHOI0 00pa30BaTEIbHOIO CTaHAAPTa BBICHIETO NPO(ECCHOHAIBHO-
ro oOpa3oBaHus o HanpasiaeHUto MoArotoBku 230100 «MHpopmaTrKa U BEIYMCIUTENbHAS TEXHU-
Ka» (KBanu@UKAIKS (CTENIEHb) «MarucTp»).

JUig ycrenrtHoro OCBOCHHS JaHHOM JUCHMIUIMHBI HEOOXOIUMBl 3HAHUS, YMEHUS U HABBIKH,
MpUOOpPETEHHBIE B PE3yJIbTaTe OCBOCHUS JUCLUUIUIMH 0a30BOM YaCTH MaTeMaTHYeCKOIrO U €CTeCT-
BeHHOHay4yHoro Imkia (b.2) ®exnepasbHOro rocyaapcTBEHHOro oOpa30BaTENbHOIO CTaHJApTa
BBICIIETO MpO(eccnoHalbHOTO 00pa3oBaHus M0 HampasiieHUto noarotoBku 230100 «MudpopmaTu-
Ka U BBIYMCIUTENbHAS TEXHUKa» (KBaTHPHUKAIUs (CTENEeHb) «0aKanaBp»): MaTeMaTUYEeCKUIl aHaIu3;
TEOpUsI BEPOATHOCTEH; MaTeMaTHuecKas CTaTUCTUKAa M CIydailHble MPOIECCHI; BBIYMCIUTEIbHAS
MaTeMaTHKa.

3HaHMsI, YMEHUS U HaBBIKH, IPUOOpPETEHHbIE B pe3yJIbTaTe€ OCBOEHUS JAHHOW TUCIUIUIMHBI
HEOOXO0IMMBI 11 OCBOEHUS AUCUUIUIMH 0a30BOM M BapUAaTUBHOM 4acTU MPOPECCHOHATBHOIO IUK-
na (M.2) ®exnepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa BBICHIEr0 Mpodeccruo-
HaJbHOro oOpa3oBaHus 10 HampasieHuto noarotoBku 230100 «MHpopmaTrka U BEIYUCIUTENbHAS
TexHuKa» (kBanudukamuss (CTENEHb) «MarucTp»), a TakkKe MPOXOXKACHUS  HaydHO-
HCCIIEIOBATENIbCKON MPAKTUKHU U BBIIIOJIHEHUSI HAYYHO-UCCIIe0BaTeNbCKOM padoTel (M.3).

3 KOMIIETEHIIMHU OBYYAIOLIETOCSA, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JUCHHUIIJIMHBI

B pe3ynbTrare 0cBOEHUS TUCHUIUIMHBI 00YUYaIOLUIUICS JOJIKEH JEMOHCTPUPOBATh CIIEIYIOIINE
pe3ynbTaThl 00pa30BaHUS:

1) 3HaTh: MOJeNIM IPEACTABICHUS U METO IbI 00paOOTKH SKCIIEPUMEHTAIBHBIX IAHHBIX.

2) YMerb: NpUMEHSTh 0a30Bbl€ METOIAUKU WX HCCIIEOBAHUS, BBINOJIHATH CPaBHUTENbHBIH
aHaJIU3 MOJTYYEHHBIX PE3yJIbTaTOB.

3) Biazmers: MeTO1TaMU HAy4YHOTO TTOUCKA.

B mpouecce ocBoeHMs] NaHHOW NUCHUIUIMHBI CTYyJIE€HT (OPMUPYET U JEMOHCTPUPYET clie-
Ayrolue oOUIeKyabTypHbIE U MPOo(deccuoHaNbHbIE KOMIIETEHIINH:

CIOCOOEH COBEPILEHCTBOBAaTh M Pa3BUBaTh CBOM HMHTEUIEKTYaJbHBI M OOIIEKYIbTYPHBIN
ypoBeHb (OK- 1);

CHOCOOEH K CaMOCTOSITEJIbHOMY OOYYEHHIO HOBBIM METOJIaM HCCIIEJOBaHUS, K U3MEHEHUIO
Hay4yHOTO U HAy4YHO-IIPOU3BOJCTBEHHOTO Mpoduis cBoel npodeccuoHanbHol aearenbHocTH (OK-
2);

MIPUMEHSTh NEePCIEKTUBHBIE METO/IbI UCCIIEI0OBAHUS U PELleHuUs MpodeccnoHalbHbIX 3a/1a4 Ha
OCHOBE 3HAHMSI MHUPOBBIX TEHICHIUI pPa3BUTHUS BBIUYUCIMTEILHOW TEXHUKH M MH(MOPMAIMOHHBIX
texHosoru#t (ITK-1).

4 CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI



OO6mast TpyA0€MKOCTh AUCIUIUTHHBI COCTABJISET S 3a4eTHHIX enuHuil, 180 gacos.

o Bunel yue6Hoii pa-
o 0OTEI, BKJIIOYas ca-
3 MOCTOSITETIHH a- PopwmbI Tekyuero
Ne = JIbHYIO P KOHTPOJIS yCIIeBae-
Paszpen 3] o 00Ty CTYJIEHTOB U
w VCITUTUTHHBI =l 2 TPYAOEMKOCTD B 4a- MoctH
I et 3 % pyA cax dopma poMeKyTOY-
q ~
2 [ Te - T2 | Ca HOM aTTecTaliu
K Pl s M
| | OOmas XapakTepuCTHKa SKC- | 5 | 1 5 | | 18 | 3amura 1a6. paboThI
MIEPUMCHTAITBHBIX JIAHHBIX
ba3oBbie mOHATHS U OTIepaluu 3-4 0 0 2 18 | 3amuTa 1a6. paboTHI
2 2
AKCHEPUMEHTAIbHBIX TAHHBIX 5-6 0 0 2 | 18 | 3amuTa 51a6. paboTHI
3 [IpoBepka craTuCTUYECKUX ) 7-8 0 0 2 | 18 | 3amura 1ab. paboThl
TUTIOTE3 9-10 | O 0 2 | 18 | 3amura 1a6. paboTh
4 MeTomp! OIIEHKH ITapaMeTpPOB ) 11-12| 0 0 2 | 18 | 3amura 1ab. paboThl
pacrnpeaeneHus 13-14| 0 0 2 18 | 3amuTa 1a6. paboTHI
5 ATmpokcuMaIius 3aKkoHa pac- ) 15-16| 0 0 2 | 18 | 3amura 1a6. paboTh
TIpeIeIeHHs] TaHHBIX 17-18] 0 0 2 | 18 | 3amwuTa s1a0. paboThI
6 | Bcero no pazgenam 21 1-18| 0 0 | 18 | 162 | 3auer

5 COAEP)KAHUE PA3JIEJIOB U TEM JUCHUIIJIMHBI

5.1 JlabopaTopHbIe 3aHATHS

5.1.1 JIaGoparopHas padota 1. PacueTr xapakTepucTUK JUCKPETHOM CITy4ailHOM BETUYMHBI
5.1.2 JIaboparopnas padoTa 2. BeipaBHUBaHHE CTAaTHCTUYECKUX paCIpeaeIeHUN

5.1.3 JIabopatopnas padota 3. [IpoBepka rumoTessl 0 BUJIE 3aKOHA PACTIPEICTICHUS BEPOSTHO-
CTEH pe3yJbTaTa U3MEPEHUS

5.1.4 JlaGopatopHas pabdota 4. OnpeneneHre HHTEPBAIbHBIX OLIEHOK ITapaMeTpPOB pacrpese-
JICHUA

5.1.5 JIabopaTtopHasi pabota 5. MHOTOKpaTHbIE U3MEPEHHUS C PABHOTOYHBIMHU 3HAYCHHUSIMHU OT-
cuera

5.1.6 JlaboparopHast pabota 6. MHOrOKpaTHbIE U3MEPEHHUS C HEPABHOTOYHBIMHU 3HAYCHUSIMU
oTcyera

5.1.7 JIaboparopnas padota 7. O6paboTka pe3yinbTaTOB JABYX CEpU H3MEPEHUI

5.1.8 JlabopatopHas paGota 8. OGecneueHue TpedyeMoil TOYHOCTH MPU MHOTOKPATHOM H3-
MEpEeHUH

5.1.9 JlaGoparopnas pabdota 9. OO6paboTKa SKCIEPUMEHTAIBHBIX JaHHBIX, BXOISAIIUX B HE-
PaBHO pacCesTHHBIE CEPHU

6 CAMOCTOSATEJIbBHASA PABOTA

Ne Tpynoem-

1/ Paszpen nucuurnnmHb dopma (BHI) CAaMOCTOSITENbHOM pabOThl | KOCTb B 4a-

I cax

1 OO01ras xapakTepucTuka skc- | BoinmosnHenue nabopaTopHoii paboTsl, 13
NEPUMEHTAJIbHBIX JIAHHBIX odopmMiIeHHE OTYETA.

> baszoBbie noHsTUs U oniepaiuy | BeinonHeHue AByX 1ab0paTOpHBIX padoT, 18
HKCINEPUMEHTAJIbHBIX IaHHBIX | 0(hOpMIIEHUE OTYETOB.

3 | IIpoBepka cTaTUCTUYECKUX BrinosineHnue 1Byx 1a00paTopHbIX padoT, 18




TUTIOTE3 0(hOopMIICHHE OTYETOB.
4 MerTo1pl OLIeHKH TapaMeTpoB | BrinonHeHue AByX 1ab0paTOpHBIX padoT, 13
pacripenieieHus o(opMIICHHE OTYETOB.
AmnmpokcuMarius 3akoHa pac- | Beimosnenue n1yx 1abopaTopHBIX paboT,
5 | mpeneneHus dKCIepuMeHTallb- | 0(hopMIIEHHE OTYETOB, IIOJArOTOBKA K Ca- 36
HBIX JTAHHBIX 4e 3a4yera
7 MATPUIIA KOMIIETEHIIAN
No Komnereniumn Ob1ee koi-
/ Paznen mucturmmnab 5o
. OK-1 | OK-2 | TIK-1 | TIK-5 | TIK-6 | xommeren-
10707
1 OO01as XxapakTepUCTUKa IKC- n N )
MEPUMEHTATBHBIX JaHHBIX
) ba3oBbie MOHATHS U OTIepanuu N N )
AKCTIEPUMEHTAIBHBIX JaHHBIX
3 [IpoBepka craTuCTHYECKHUX n n )
THIIOTE3
4 MeTo1bl OLIEHKHU ITapaMeTpPOB n n >
pacrpenesieHus
ArnmpokcumManus 3aKoHa pac-
S | npeaeneHus: SKCIepUMEHTalb- + + 2
HBIX JTAHHBIX

8 OBPA3OBATEJIBHBIE TEXHOJIOI'MU

OOpazoBarenbHBIN MPOIIECC 0 AUCIHUIUIMHE CTPOUTCS HAa OCHOBE KOMOWHAIIMU CIICTYFOIINX
00pa3oBaTebHBIX TEXHOJIOTHH.

HuTerpanpHyo MoJIeiab 00pa30BaTeIbHOTO MPoIecca Mo JUCIHUILUINHE (OPMUPYIOT TEXHOJIO-
UM METOJIOJIOTHYECKOTO YPOBHS: MOIYJIbHO-PEHTHHTOBOE OOYYCHHE, TEXHOJIOTHS IO3TAITHOTO
(hOopMHPOBaHKS YMCTBEHHBIX JCUCTBHMA, TEXHOJIOTHS Pa3BUBAIOIICTO OOYYCHHUS, FIIEMEHTHI TEXHO-
JIOTUU PA3BUTHS KPUTUYCCKOTO MBIILICHUS.

Peanuzanust 1aHHON MOJENM MPEAIOaraeT UCIO0JIb30BaHUE CIECAYIOIIUX TEXHOJIOTHUI CTpaTe-
TUYECKOT0 YPOBHS (3aJIal0NIUX OpraHu3alHoOHHBIe (DOPMBI B3aMMOJICHCTBUS CYOBEKTOB 00pa3oBa-
TEJIBHOTO TPOIIecca), OCYIMIECTBISIEMBIX C HCIIOJIh30BAHUEM OIPEACICHHBIX TAKTHYCCKUX IPOIle-
nyp:

— JICKIUOHHBIC (BBOJHAS JICKIHS, WH(POPMAIMOHHAS JICKIHS, OO030pHAs JICKIUS, JICKIUs-
KOHCYJIbTAIHS, TPOOIeMHAs JISKIIHS);

— sabopaTopHble (yriyOlieHue 3HaHUM, MOJYYEHHBIX Ha TEOPETUYECKUX 3aHATHUSX, PELIEeHUE 3a-
naq);

— TPEHUHTOBBIC ((OPMUPOBAHUE ONPEACICHHBIX YMEHUN W HABBHIKOB, (DOPMHUPOBAHUE AJTOPUTMH-
YECKOTO MBIIIUICHHS );

— AKTUBH3AIMK IT03HABATCIHHOW JEATCIBHOCTH (IIPUEMBI TEXHOJIOTHH PAa3BUTHS KPHTHYCCKOTO
MBIIIICHUS Yepe3 YTCHHE W MHMChMO, pabdoTa C JIMTEPATypOH, MOJrOTOBKA MPE3CHTAIMHA 110 TeMaM
JOMaIIHUX padoT);

— caMOyIpaBJieHUs (caMOCTOsITeIbHAs paboTa CTYyJIEHTOB, CAMOCTOSITEIIbHOE N3YUCHHE MaTeprana).

PekoMeHyeTcss MCnosib30BaHWe WH(OPMAIMOHHBIX TEXHOJIOTHHA MPH OPTaHU3AIHH KOMMY-
HUKAIUHA CO CTYJACHTaMU JIJIS TPEACTaBICHUS HH(POPMAIUK, BbIIaYM PEKOMEHIAINN U KOHCYJIBTH-



pPOBaHUS 10 ONIEPATUBHBIM BOIIPOCaM (3JIEKTPOHHAS [10YTA), UCIIOIb30BaHUE MYJIbTUMEIUA-CPE/ICTB
IIPU POBEICHUH JIEKIIUOHHBIX U MPAKTUYECKUX 3aHITHIM.
VY aenpHBIN BeC 3aHATUI, MPOBOJUMBIX B UHTEPAKTUBHON (hopMe COrjacHO TpeOOBaHUSIM Tro-
CYJApCTBEHHOT0 00Pa30BaTEJIBHOIO CTaHAAPTa BBICIIET0 NPO(PEeCcCCHOHATBLHOIO 00pa30BaHus 10 Ha-
npasienuo noarotoBku 230100.68 «MupopmaTtuka ¥ BbIYUCIUTENbHAS TEXHUKA» (CTENEHb «Ma-
TUCTP TEXHUKH U TEXHOJIOTMM) JIOJIKEH COCTaBIISITh HE MeHee 18 yacoB ayAUTOPHBIX 3aHITHUMN:

Ne
®opma (Bua) oOpa3oBarenbHbIX TeXHOJIO- | KonuuecTBo
1/ Paznen nucturmnab .
THIA 4acoB
i
1 OO6was xapakrepuctuka skc- | Mcnonb3oBanue nHGOPMALIMOHHBIX TEX- )
MIEPUMEHTAIBHBIX TAHHBIX HOJIOTUI
) bazoBbie nonsitus u onepanuu | McnonaszoBanue MHPOPMAIIMOHHBIX TEX- 4
HKCINEPUMEHTAJIbHBIX IAHHBIX | HOJOTHI
3 [IpoBepka cTaTUCTHUECKUX Hcnonb3oBanue nHOOPMALIMOHHBIX TEX- 4
TUIIOTE3 HOJIOTUH
4 Mertoibl onieHku napamerpoB | Mcnonab3oBaHue MHPOPMAIIMOHHBIX TEX- 4
pacnpeneneHus HOJIOTU I
ArnmpokcumManus 3aKoHa pac-
Hcnonb3oBanue nHGOPMALIMOHHBIX TEX-
S | npeaeneHus SKCIepUMEHTab- o 4
HOJIOTUM
HBIX JTAHHBIX
Bcero no pazngenam 18

9 OHEHOYHBIE CPEJACTBA JiIsd TEKYHWEI'O KOHTPOJISA YCIEBAEMOCTMU,
IMPOMEXYTOYHOM ATTECTAIIUU IO UTOI'AM OCBOEHUS JUCHUILIUHBI U
YYEFHO-METOJINYECKOE OBECHHEYEHUE CAMOCTOSITEJIbHOM PABOTHI

CTYJAEHTOB

9.1 Ouenounsie cpeaCTBa IS TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH

9.1.1 KoHTposibHBIE BOMPOCHI IOIYCKA K BBHINOJIHEHUIO Ja00OPaTOPHBIX paboT

9.1.2 OT4eThl O BBINOJIHEHUH HUHAUBUAYAIbHBIX BAPUAHTOB 3a/1aHUi 1a00paTOPHBIX paboT

9.2 OueHouHble CpeACTBa JUIsl MPOMEKYTOYHON aTTecTallun

Bomnpocs! k 3auery:

9.2.1 ICTOYHUKY U BUJ NPEACTABICHUS SKCIIEPUMEHTAIIBHBIX TaHHBIX
9.2.2 llenun 06pabOTKU FKCIIEPUMEHTAIBHBIX JTaHHBIX

9.2.3 3agaun GpopmupoBaHUs U 0OPAOOTKH IKCTIEPUMEHTAIBHBIX TAHHBIX
9.2.4 DMmnupuueckas QpyHKUUS pacripeaeacHus

9.2.5 OtieHKku MapaMeTpoB paCTIPECIICHHS U X CBOWCTBA

9.2.6 OieHKka MOMEHTOB U KBaHTUJIEH pacnpesiesieHus

9.2.7 CymHoCTb 3a/1a4¥ TPOBEPKU CTATUCTUICCKUX TUIIOTE3

9.2.8 Tunossle pacupeneneHus

9.2.9 IlpoBepka rurnoTe3 0 3aKOHE paclpeaesICHus
9.2.10 ToueuHas OLEHKA IAPAMETPOB PACTIPEACICHUS
9.2.11 NHTepBanpHas OLIEHKA apaMETPOB PacIpeIeIeHUS

9.2.12 3agauu annpokcuMaluu

9.2.13 Annpoxcumanusi Ha OCHOBE OCHOBHBIX pacrpeziesieHui
9.2.14 Annpoxcumanusi Ha OCHOBE CIIELMaIbHBIX PSA0B



9.2.15 AnmpokcuMarys Ha OCHOBE YHUBEPCAJIbHBIX CBOKCTB

9.3 YyeOHO-MeTOqMUECcKOe 00eCieueHrne CaMOCTOSITENIbHOM paboThI

9.3.1 Kaprouku ¢ 3aJaHUsIMH U METOJAMYECKHMHU YKa3aHUSIMH IO BBINIOJHEHHUIO JJabopaTop-
HBIX padboT

9.3.2 CTO CMK 4.2.3.05-2011. Crangapt ®I'BOYOBIIO «AMI'Y». Odopmienue BbITyCK-
HBIX KBaJIM(UKALMOHHBIX U KypCOBBIX padoT (mpoekros), 2011. — 95 c.

10 YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIIMHBI

a) OCHOBHas JIUTepaTypa:

10.1 I'mypman B.E. Teopus BeposiTHOCTEH M MaTeMaTudeckasl CTaTUCTHKA : y4uel. mocooue:
pek. Mun. 06p. PO/ B. E. I'mypman. -12-¢ uza., mepepad.. -M.: Bricii. obpazoBanue, 2006. -
480 c.:a-puc.

10.2 I'mypman B.E. Teopus BeposiTHOCTEH U MaTeMaTH4ecKasl CTaTUCTUKA : y4el. mocolue :
pek. Mun. o6p. P®/ B.E. I'mypman. -12-e uzn., nepepad.. -M.: [Opaiit: Briciiee o6pa3oBa-
nue, 2009. -480 c.:a-puc.

10.3 EmenbsHoB I'.B. 3amayHuk mo Teopuu BEPOATHOCTEH U MaTEeMaTHUYECKON CTATUCTHUKE :
yue6. mocobue/ I'. B. EmenbsinoB, B.I1. CkutoBuu. -2-e u3m., crep.. -CII6.: Jlanp, 2007. -332
C.

0) TOTIOJIHUTETIbHAS JTUTEPATYPA:

10.4 Epemuna B.B. Teopus BepositHocTel : Boruncnurtenbubsiii npaktukym/ B. B. Epemuna;
AMI'Y, ®Mull. -bnarosemenck: M3a-so Amyp. roc. yH-ta, 2005. -97 c.

10.5 ITucemennsi [I.T. KoHCIEKT JIEKIMI 110 TEOPUN BEPOATHOCTEN U MAaTEMATHYECKOM CTa-
tuctuke : [yue6. mocodue]/ . T. [lucemennsiit. -M.: Aiipuc-nipecc, 2004. -253 c.:a-puc.

10.6 COopHHK 3a7a4 110 TEOPUHU BEPOSTHOCTEH, MATEMATHYECKON CTAaTHUCTHUKE U TEOPUU CIIy-
JafHbIX QYHKIMH : yueb. mocobue/ mox pea. A. A. CemHuKoBa. -3-€ u3j., nepepad.. -CII0.:
Jlaub, 2007. -446 c.:a-ui.

10.7 CokonoB I'.A. CnpaBoyHoe nocoOue 1o Teopun BEpOsATHOCTENH U MaTeMaTHUYecKoil cTa-
TUCTUKE (3aKOHBI pactpenenenus) : yue0. nocobue: Pexk. YMO/ I'. A. Cokonos, H. A. Yucrs-
KoBa. -M.: Bricur. mk., 2007. -248 c.

10.8 lIunaues, B.C. OcHOBHI BBICIICH MaTeMaTHKU: ydeOHOE mocodue: pek. MuH. 06p. PO /
B.C. lllumaues. — M.: Bercm. mx., 2009. — 480 c.

10.9 ITak, B.B. Beicmias matematuka: yueonuk / B.B. Ilak, }O.JI. Hocenko. — Jloneuk: Crain-
kep, 2009. — 558 c.

10.10 Teopust BeposATHOCTEN M MareMaTH4ecKasi CTaTUCTUKA. ba30oBBIN Kypc ¢ IpUMepaMu U
3amauamu : Yue0. nmocobue: pex. YMO By3oB/ A. . Ku63yn [u ap.] ; mox pen. A. . Kub3y-
Ha. -M.: ®usmarmut, 2002. -224 c.:z-puc.

B) NIEPUOAMYECKUE U3JIaHUS:
10.11 Maremaruka. PedepaTuBHbIii xKypHa

I') IporpaMMHoe o0ecrnieueHue u MIHTepHeT-pecypebl:

CB00OOHO pacmpocTpaHseMoe porpaMMHOe oOecrieueHne

Ne
i HaumenoBanue pecypca XapakTepucTuka
1| pee http:// iqlib.ru WNuTepuer 6mbanoreka o0pa3oBaTeIbHBIX U3-

JAaHWH, B KOTOPOil cCOOpaHbl A1EKTPOHHbBIE




y4eOHUKHU, CIPABOYHBIE U YUeOHBIE TOCOOUS.
VY 10OHBIH MOKCK MO KIIFOYEBBLIM CJIOBAM, OT-
JEIBHBIM TEMaM U OTPACIISIM 3HAHHM.

http://www.intuit.ru

WuTepHeT-yHuBepcuTeT UHPOPMAIIMOHHBIX
TEXHOJIOTUH, B KOTOPOM BOOpaHbI JIEKTPOH-
HBIE ¥ BUJICO-KYPCBI 110 OTPACIIAM 3HAHUU

http://amursu.ru

Caiit AMI'Y, bubnuoTeka — anekTpoHHas 6u6-
moteka AMI'Y

http://www.biblioclub.ru

DneKkTpoHHas OMOIMOTEeYHAsl CUCTEMA «Y HU-
BepcuTeTcKas Oubnnoreka — online»: crenua-
JIU3UpyeTcs Ha yueOHbIX MaTepuanax 1 BY-
30B 110 HAYYHO-TYMaHUTApHOM TeMaTukKe, a
TaK K€ COJIEP>KUT MaTepUalIbl 10 TOYHBIM U
€CTECTBEHHBIM HayKaM

11 MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCIUIIJIMHBbI

11.1 JlexunoHnHast aynutopusi, 000py0BaHHas MyJbTUMEAUMHBIMU CPEACTBAMHU
11.2 JIaGopaTtopuu, 000opyaoBaHHBIE padOYNMH MECTaMH T0JIb30BaTesneit OBM

12 PEUTUHI OBAS OIIEHKA 3HAHUWM CTYJIEHTOB I1O JUCIATIIMHE
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TUIOTE3 JIP Ne 5 9-10 5 1

4 MeTo1bl OLIEHKHU ITapaMeTpPOB JIP Ne 6 11-12 5 1 12
pacrnpeaeneHus JIP Ne 7 13-14 5 1
AnNIpokcuManus 3aKoHa pac- JIP No 8 15-16 5 1
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HBIX JAHHBIX N 17-18 5 1

6 | [IpomexyrouHas aTTectanus 3aueT 18 6 0 40

Hroro 100




2. KoHcnekr Jexkuu

Tema 1. O61m1as xapakTepUCTHUKA IKCIIEPUMEHTAIBHBIX JAHHBIX
1.1 Hcmounuku u 6uo npedcmasieHus 3KCnepuMeHmailbHblx OaHHbIX

9KCHepI/IMeHTaJIBHBIC HCCIICAOBAHUA COOBITUH U MponeCcCoB OCHOBAHbBI HA Ha-
6JIIOJICHI/I$IX, B XOJC€ KOTOPBIX PECTUCTPUPYIOTCA PA3TNYHBIC q)aKTBI HCKYCCTBCHHOI'O U
CCTCCTBCHHOI'O IIPOUCXOKICHUA.

Hcrounukamu OKCIICPUMCHTAJIbHBIX TAHHBIX SABJIATOTCS:

1. PE3YIbTAThI Ha6JIIOI[eHI/I$I 3d pCaAJIbHBIMHU 00BEKTAMU H MPOTCKAOIMMHN B HUX
nponeccamMu. Ha6JIIOI[CHI/ISI MOT'YT ITIPOBOAUTHCA B XOIC HUCHBITAHUHN UJIM B Xo0Aec
OOBIYHOM OKCILTyaTaluu,

2. PE3yIbTaThl MOACINPOBAHUSA 00BekTOB. B MNEePBYHO O4YCPCAb K HUM CJIICAYCT
OTHECTH PC3YJIbTATbl HMUTAITUOHHOI'O MOACIIMPOBAHUSI

3. TCXHUYCCKUC, DKOHOMHWYCCKUC, HAYIHBIC OTUCTHI U 0603peH1/151, HY6HI/IKYCMBIC
B PA3JIMYHBIX U3JAHUAX, HAIIPUMCP, CBCACHUSA O pE3yjibTaTax WUCHBITAHUN WIHN
0 XapaKTCPUCTHUKAX OJHOTUITHBIX YCTPOﬁCTB Pa3JINIHbIX HpOHSBOI[HTCHCfI;

4, PE3YIAbTAaThl OIIPOCOB CIICHUAIIMCTOB U APYIHC UCTOYHUKMU.

O6padoTka /], momyyaemMbiX OT pa3IMUYHbIX UCTOYHUKOB, UIMEET MHOT'O 00IIIe-
ro. OnHako opranuzaiys coopa u uHTeprperanuu D/ cnenupuyna Ajis KOHKPETHOM
npeaMeTHoi obnactu. B panbHeimem o6padotka D/ Oyner paccmaTpuBaThesl MpH-
MEHHTEJIBHO K pe3yibTaTaM HaOmtoaeHus 3a ¢pyHkiuuonupoBannemM ACONY, ee aie-
MEHTOB HWJIM UX MOJICIIEH.

Bun O/1 onpenensier Gopmy npecTaBieHus, CTENeHb 3aBUCUMOCTH OT BpeMe-
HU, XapaKTep JaHHBIX.

OpHoli U3 OCHOBHBIX ()OpM SIBJISIETCS CUMBOJIbHAS, KOTOPAsl BKIIOYAET Mpe.i-
CTaBJICHUE TAHHBIX B BUJE YUCENl, JBOMYHBIX BEJIMUYMH WM TeKcTa. sl 3a1aHus 3Ha-
YEHUN COOTBETCTBYIOLIMX BEIUYMH MPUMEHSIOTCS Pa3IMYHbBIE LIKAIbl U3MEPECHUM.
OnucatenbHble (KaU€CTBEHHbIE) TPU3HAKK HU3MEPSIOTCS HA OCHOBE HOMUHAIBHBIX U
MOPAKOBBIX IKan. HoMuHanbHbIE MIKadbl 00ECHEYMBAIOT TOJIBKO TPYNIHPOBAaHUE
O0OBEKTOB MO MPU3HAKY HAIUYHUS Y HUX HEKOTOPBIX OOIIMX CBOMCTB, HO HE MO3BOJIS-
I0T MPOBOAUTH paHXKHpOBaHUE O00BEKTOB. [lopsakoBbie HIKanbl 00ECEeYrnBAOT BO3-
MO>XHOCTb YHOPSOUYMBAHUS JAHHBIX 1O Mpu3HaKaM "Oosbiue", "Menbiie", "paBHO",
HO TPHU 3TOM HE YKa3bIBA€TCS, HA CKOJBKO OJHO 3HAYCHHUE MpU3HAKa OOJbIIE WU
MEHBIIIE IPYTOro.

KonuuecTBeHHbIE CBOMCTBA OTOOPAXKAIOTCS YUCIAMU B OTHOCHTENBHBIX HIIH
a0COJIOTHBIX MIKaNaX U3MepeHuil. B OTHOCHUTENBHBIX IIKAJaX TOUYKU Hayaia oTcuera
1 MacmTad u3MEepeHUu UMEIOT YCIOBHBIN Xapaktep. Hanpumep, Temneparypy Mox-
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HO M3MEPSATh B OTHOCUTENBHBIX IIKajiax no Llenscuro, Peomropy, @apenreiity. He-
XO0Jsl U3 3TOr0, pe3yJIbTaThl KOJIWYECTBEHHOIO CPAaBHEHHUs BEJIWYMH 3aBUCAT OT HC-
IIOJIb3yEMOM IIKaJbl, & HEKOTOPBIE OIlEpalliy HaJ KOJHWYECTBEHHBIMU MPU3HAKAMU
HezonmycTuMbl. Hanpumep, temrepatypa ogHOTO 0OBbEKTa BbIIIE TEMIEPATYPHI JIPY-
roro Ha Tpu rpaayca llenscus, 3T Tpu rpaayca HE paBHBI TPEM I'pajycaM IIKAJIbI
®apenreiita. beccMbICIEHHO TOBOPUTH, BO CKOJIBKO pa3 TEMIIEpATypa OJHOTO OOBEK-
Ta BBILIE TEMIIEPATYPHI APYroro, B YaCTHOCTH, HEJIB3s CKa3aTh, YTO Temreparypa +10
C B nBa pasa Beie, ueM +5 C. AOGcomroTHas mIKajga o0ecnedynBaeT OJHO3HAYHOE
Mpe/CcTaBlIieHHe TOYKU OTcYeTa M MacmTaba. [lpumepamMu aOCOMIOTHBIX LIKAJ SBIIS-
eTcsl mKajia teMreparyp no KenbBuHY, IIKaja BEPOATHOCTEW. DTH MIKaJIbI ITO3BOJIS-
10T J1aTh OJHO3HAYHbIE OTBETHI HA BOIIPOCHI O TOM, Ha CKOJIbKO HMJIM BO CKOJIBKO pa3
OJlHa BeJIMYMHA OoJibllie (MeHbIle) Apyroi. UMeHHO NMpUMeHEeHHe OTHOCUTENIbHBIX U
aOCOJIIOTHBIX LIKAJ JAaeT BO3MOYKHOCTb IIPOBOJIUTH KOJIUYECTBEHHYIO0 00padboTky D/I.
Ho npu 06paboTke crneayer NpuMEHsTh TOIBKO T€ ONepaluu, KOTOPbIe JOIMYCKAIOTCS
IIPUMEHSAEMON IKAJIOW U3MEPEHUM.

KonnuecTBeHHBIE XapaKTEPUCTUKH (TapaMeTPhl) MPEACTABUMBI TUCKPETHBIMU
WJIU HETPEPHIBHBIMY BeIMUMHAMU. J[MCKpETHBIE MapaMeTpbl TPUHUMAIOT TOJBKO OT-
JiebHBIC 3HAUEHUs, 0€3 MPOMEXKYTOUHBIX 3HAUYCHHM MEXIy HUMHU. YacTo NUCKpET-
HBIE MMapaMeTPbl UMEIOT TaKOe OOJBIIOE KOJIMYECTBO JOMYCTUMBIX 3HAUCHHM, YTO UX
Ha MPAKTUKE CUYMUTAIOT KBa3MHENPEPHIBHBIMU. HempepbiBHBIE MapaMeTphbl CIIOCOOHBI
MIPUHUMATH JIFOObIC 3HAYEHUSI U3 HEKOTOPOIo JIOMYCTUMOIO nuamna3zoHa. B mporecce
00pabOTKU HEMPEPHIBHBIC BEJIMYMHBI BCErJa OKPYTJSIOT W MPEICTaBISAIOT OTpaHH-
YEHHBIM YHUCJIOM Pa3psiioB, T. €. OHU CTAHOBSTCS KBa3WHENpephIiBHBIMU. Ha npakTuke
OJ1 oTobpakaroT ¢ pa3psiAHOCTHIO, 00ECTICUMBAIOIICH OTHOCUTEILHYIO MTOTPEIIHOCTh
He 0oJiee eAMHUIL WJIU JACCATHIX JOJICH MpOIICHTA.

DKCTepUMEHTAIIbHBIC JTAHHBIE MOTYT OBITh NMPEACTABJICHBI HE TOJBKO B CHM-
BOJIBHOM, HO W B Apyrux (opmax: rpapudeckoit (rpaduku, OCIHILIOTPaMMBI, ITPH-
XOBBI€ PHUCYHKH, IIBETHBIC M300pa)KCHUS W TIOJYTOHOBBIC PUCYHKH); @YOUOOAHHBIX.
Taxue nanHpie 00padATHIBAIOT HEMOCPEICTBEHHO WM MPEABAPUTENBHO MPeodpasy-
10T B YUCIIOBYIO (hOpMYy.

B nanbHeiimem paccMaTpuBaeTCsi TOJBKO YHUCIIOBash (opMa MpelcTaBiIeHUs
JAHHBIX KaK YHHBEpcajbHas M IIMPOKO paclpocTpaHeHHas ¢opma MpeacTaBICHUS
nH(pOopMaIK, KOJIMYECTBEHHO XapaKTepU3yrolas MnapaMeTpbl 0ObEKTOB W IpOIleC-
COB. A camMu mapameTphl CUMTAIOTCA HEMPEPHIBHBIMU BEJIIMUYMHAMH, €CIIHM 0CO00 HE
oroBopeHo uHoe. O06paboTKa JaHHBIX, IPEJICTABIEHHBIX B Ipyrux ¢popmax, obsagaer
CYILIECTBEHHOH CrielM(pUKON U TpeOyeT OTACIBHOTO PACCMOTPEHHS.

Pe3ynbpTaThl HAOMIOIEHUI HOCAT JETEPMUHUPOBAHHBINA WU CITy4YalHbIN Xapak-
Tep. BonbIIMHCTBO COOBITHII U MPOILIECCOB B aBTOMATHU3UPOBAHHBIX CUCTEMAX MOYXHO
CUMTaTh CiiyyalHbIMH. VIMEHHO Ha 00pabOTKE TaKUX JAHHBIX COCPEAOTOYEHO BHHU-
MaHHu€e B 1ocoOun.
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CymecTBeHHOM O0COOEHHOCTBHIO 3aau olleHuBaHusa napamerpoB ACOUNY sB-
JSIeTCsl HaJMuue IeH3yPUPOBAHUS, MO KOTOPHIM TOHUMAETCSI OTCYTCTBHE B PE3Yilhb-
TaTax HAONIOIEHUIN KaKuX-THOO A1eMeHTOB. LleH3ypupoBaHrue BO3HUKAET MO POy
PUYUH, HAPUMED, KaK CIEICTBUE Pa3HOBPEMEHHOCTH Havalla U OKOHYaHHUs paboThI
Pa3IMYHBIX YCTPOUCTB MU HM3-32 TOTO, YTO BPEMsI CBEPIICHUS HEKOTOPOTO COOBITHS
BBIXOJIUT 3a MpeJelbl nepuoja Haomoaenus. OopadoTtka takux DJ] TpedyeT npume-
HEHUS CTICIMaIbHOT0 MaTEMaTHIECKOT o anmnapara.

1.2 I]enu obpabomku sKxcnepumMermanbHbiX OAHHbIX

OcHoBable nokazarenu ACOWNY, Hanpumep, mokas3aTeau IPOU3BOAUTEIBHO-
CTH M HAJIe)KHOCTH, HOCSIT BEPOSATHOCTHBIM XapakTep U HE MOTYT OBbITh HEMOCPEICT-
BEHHO U3MepeHbl. JlJIg UX OLEHKU CleyeT NPUMEHSITh KOCBEHHbIE CIIOCOOBI Ha OC-
HOBE PErMCTPALlMd COOTBETCTBYIOIIMX MEPBUYHBIX MapaMeTPOB U MOCIEayIONIei 00-
pabOTKM HAKOIUJIEHHBIX JIaHHBIX C MPHUBJICYCHHEM CHEIHAIbHBIX MAaTeMaTHUYEeCKUX
MeronoB. MHaue roBops, DJ1 npeactaBisioT coO6oi Jullb HAOOPHl BO3MOXKHBIX CITY-
YailHBIX 3HAYEHUU MOKa3aTeseH, 3aperuCTPUPOBAHHBIX B HEKOTOPbIE MOMEHTHI Bpe-
MeHu. Hampumep, npoiomkKUTeIbHOCTh HApAOOTOK J0 OTKa3a HEKOTOPOM COBOKYM-
HOCTH OJHOTHUITHBIX YCTPOMCTB MOKHO paccMaTpUBAaTh KaK MHOXECTBO BO3MOMXHBIX
CIIy4alHBIX 3HaUCHHH Moka3aTens "HapaboTka 10 oTka3a". IMEeHHO 1o HapaOoTKaM U
HEO0OXOIMMO OLICHUTh 3HAUEHHE 3TOTr0 nmokasaressi. CaMm mokasaTellb Kak ciydaiHas
BEJIMUYMHA XapaKTepU3yeTCsl 3aKOHOM pAaCHpeeeHHsl, MOMEHTaMU pacIpeesIeHUs
WM IPYTUMU NTapaMeTpaMu, KOTOPbIE U CIEYET OMPEACIIUTb.

OcHOBHBIMH 11€JIIMU 00pa00TKH D] ABIAIOTCS CIETyIONINE:

® OIICHKA 3HAYCHHWI MOKa3aTeNel KauecTBa CPENCTB, KOMIUIEKCOB MM CHCTEMBI
B menioM. Ha ctaamsax co3maHus Takas OlleHKa MPOBOJUTCS B MHTEpecax 00oc-
HOBAHUS MPUHUMAEMBIX PEIICHHUHA 10 TIOCTPOCHUIO 00BEKTOB, MPOBEPKHU IMOKA-
3areyiel Ha COOTBETCTBHE TPEOOBAHUSM, BBISBICHHS CYIIECTBCHHBIX (DAKTO-
POB, BIUSIOMIKMX Ha (YHKIMOHUPOBAHUE OOBEKTOB, BBISIBICHUS MPUYUH HECO-
OTBeTCTBUs TpeOoBaHmsM. Ha cragmm skcruryatanum obpabotka D/ mposo-
JTUTCS TAKOKE IS PEIICHUS 3a7ad YIpPaBJICHUS OOBCKTOM: M3MEHEHUS PEKH-
MOB PabOThl 0O0BEKTa; U3MEHEHUs MOpsAKa 00paboTku uHbOpMaIu; 000CHO-
BaHUS JTaHHBIX I MOJICPHHU3AIHMH O00BhEKTa (M3MEHEHUS KOHPUTYpAIMU TEX-
HUYCCKUX M TPOTPAaMMHBIX CPEJICTB); aJaNTallud 00bEKTa K YCIOBUAM (PyHK-
IIUOHUPOBAHUS,

e cxarue uHpopmanuu o PyHKIMOHUPOBAHUHU O0BEKTa, €€ 0000IIeHUE IS T10-
CJICIYIONICTO MPUMCHCHHUS B MHTEpPECax HMCCICIOBAaHUS MOJIOOHBIX O0BEKTOB,
000CHOBaHUS JAaHHBIX JJIS CO3/IaHUS HOBBIX CHCTEM;

® BLIABJIICHHUC SaKOHOMepHOCTeﬁ q)YHKHHOHHpOBaHI/ISI 00BbEKTa B KOHKPCTHBIX
YCIOBHAX 3KCIUTyaTallid, T. €. YCTAHOBJICHHUC 3aBUCUMOCTEH MCIKOY IIapaMceT-
paMu O6’BCKTa, BHEIITHEH CpCabl U IIOKA3aTCILIMHU Ka4dCCTBa o0bekTa. BrIsB-
JICHHBIC 3aKOHOMCPHOCTHU IIPUMCHAIOT IJIA ITOMCKA OIITHMAJIBHBIX 3HAYCHUM
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MMapaMCTpOB IIPpU CHUHTC3C HOBBIX CUCTCM, IJI YIIPOIICHHOI'O OIIMCAHUA 00BEK-
Ta B MOACJIN CYIICPCUCTCMBI,

¢ BBIIBJICHUC CYHICCTBCHHBIX ITAPAMETPOB CUCTCMbI U BHECIIIHEH CpCIbI;

® U3y4YeHUE THUIOJOTUM OOBEKTOB (pacmo3HaBaHHE OOpa30B, KiacCHUPUKALIMS
00BEKTOB);

® [IPOTHO3WPOBAHUE Pa3BUTHUS OOBEKTOB B MHTEPECAX OPraHU3AIMOHHOTO U TEX-
HOJIOTUYECKOIO YIPaBICHHUS.

Crnengyer MOMHHUTB, YTO Pe3yibTaThl 00paboTku /] HE rapaHTUPYIOT JOCTO-
BEPHOI0 OINMCAHMSI HEM3BECTHBIX IMOKa3aTeJell WM 3aKOHOMEpPHOCTEH, uX HeoOXo-
JMMO paccMaTpUBaTh TOJIBKO JIMLIb KaK 0oJjiee-MEHEe YJauHYI0 alllIpOKCUMAIMIO CO-
OTBETCTBYIOIINX XapaKTEPUCTHK.

Heo6xonumocth cOopa u oO6pabotku DJ] 00ycioBieHa OOBEKTUBHBIMU 00-
CTOSTEIILCTBAMHM, TaK KaK JEHCTBUTEIbHBIC 3HAYCHHS IOKa3aTesield KadyecTBa CIIOXK-
HBIX OOBEKTOB OOBIYHO CYIICCTBEHHO OTJIMYAIOTCS OT PACCUMTAHHBIX Ha CTaJIUSX
MIPOCKTHPOBAHHUS. DTH PA3JIMYUS ABISIOTCS CICIACTBHEM psijia IPUIHH:

® Ha CTAAUAX IMPOCKTUPOBAHUA HCT JOCTATOYHO ITOJIHBIX WM TOYHBIX IIPECACTABIIC-
HUM O XAPAKTCPUCTHKAX MPOUCCCOB, IIPOTCKAOIIUX B 00BEKTE M BO BHEIIHEH
cpeac, MoO3TOMY IIpU HPOCKTUPOBAHHUHN NPUXOAUTCA BBOIWUTH CYHICCTBCHHBLIC
AOIIYHMICHUA 1 OIrpaHUYCHMUA. Ha MMPAaKTUKEC 9aCTb MPUHATBIX I[OHYH.[CHHI?I OKa-
3bIBACTCA HC BITIOJIHC CHpaBCHHHBOﬁ;

® C BBOJOM B JIeCTBHE OOBEKTa BHEIIHAS Cpella MOCTENEHHO MEHSET CBOU Xa-
PaKTEPUCTUKU, HAMPUMEP, MEHSIOTCS CTHJIb U METOJbl pabOThl MOJIb30BaTE-
JeH, MOSBISAIOTCA JOMOJHUTENbHbIE MOTPEOHOCTH B pelIeHUH 3aaad. Takue
M3MEHEHUS 3apaHee NPEAyCMOTPETh HEBO3MOXKHO;

® YCIIOBUA IKCIUTyaTalMH, KBald(uKkauus oOCIyKUBAIOUIETO MepcoHana B pas-
HBIX OpPTaHU3AIMAX UMEIOT CBOIO CIICIIU(UKY;

¢ B XOAC OKCILUIyaTallUM HU3MCHAIOTCA XaPAKTCPUCTUKHU TCXHHYCCKHX, IIPO-
I'paMMHBIX U I/IH(i)OpMaLII/IOHHBIX CpCACTB, MCHACTCA HNX B3aMMHOC 0T06pa>1<e-
HHME. DTU 00CTOSTENLCTBA MNpUBOAAT K U3MCHCHHIO XaPAKTCPUCTUK ITOTOKOB
34IlIPOCOB HAa PCHICHUC 3a/[a4 U IIApaMCTPOB UX 06CHy)KI/IBaHI/I$I.

TakuMm 00pa3om, pakTHUECKHE 3HAYCHUS TTOKa3aTelIed KauecTBa HE TOJIBKO OT-
JUYAFOTCS OT PACUYCTHBIX, HO M MCHSIOTCSA C TCUCHHEM BPEMEHHU, UMCIOT CBOH OCO-
OCHHOCTH ISl OJTHUX M T€X KE THUIIOB O0BEKTOB, IKCILUTYaTUPYEMBIX B Pa3JIMYHBIX Op-
raHU3alusaX, MPEeTEePICBAIOT KoJeOaHus, 3aBUCSIIHE OT BPEMECHH, XapaKTepa BBITOJ-
HSAEMBIX Ha 00BEKTE PadoT.

B 3aBucumocTu ot ctaauu xxuzneHHoro mukia ACONY 3amaun o6padbotku D/]
UMEIOT psiai ocobeHHocTed. Ha cragum cosmanuss umeeTcs NPUHIMIHAIbHAS BO3-
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MOKHOCTh TPOBEJACHHUS aKTUBHBIX M TACCUBHBIX IKCIEPUMEHTOB. [loHsTHE "aKTHB-
HBII" TOJpazymMeBaeT BO3MOXKHOCTH BbIOOpa 0OBEMa HKCIEPUMEHTOB, MOCIEI0BaA-
TEHHOCTH W 3HAUYEHUH XapaKTEPUCTUK BO3JCUCTBUI HAa OOBEKT MO KEJIAHUIO HCCIe-
noBarens. [IpoBeneHne aKTUBHBIX YKCIIEPUMEHTOB MO3BOJISCT PACIIUPUTDH JUAA30H
YCTIOBH, MPU KOTOPBIX MPOBOJUTCS OLIEHWBAaHWE KauyecTBa. A CHEIMalbHBEIM o0pa-
30M IMOJ00paHHBIC YCIOBHS MPOBEIACHUS HUCCICIOBAHUS U MOPSIOK 3aJaHHS BHEIII-
HUX BO3JICHCTBUH, T. €. palldOHATLHO 0OOCHOBAaHHBIC TUIAHBI YKCIIEPUMEHTOB, 00eC-
MEYNBAIOT B3aMMHYI0 CTaTHCTUYECKYI0 HE3aBUCHUMOCTH PE3YJIbTaTOB HCIIBITAHHIA.
OTu 00CTOATENBCTBA 3HAYUTENIBHO 00JeryaroT 00padoTky D/, MOBBIMIAIOT KAa4eCTBO
MOJTy4aeMBIX OIICHOK, MTO3BOJIIOT Pa3/IeINTh BIUSHUE PA3IMYHBIX (PaKTOPOB MPH T10-
CTPOCHHH MOJENHU (QYHKIIMOHUPOBAHHUS OOBEKTAa. AKTHBHBIE SKCIIEPUMEHTHI B OC-
HOBHOM TIPOBOJISATCS] HA 3aBEPIIAIONIUX CTAIUAX CO3/IaHUS B BUJE UCIIBITAHUN OTIBIT-
HBIX 00pa3moB, PparMEeHTOB CUCTEM U T. . BOpoCkl MOCTaHOBKM aKTHUBHBIX JKCIIE-
PUMEHTOB, METOJ0B 00pabOTKM MX PE3yabTAaTOB M3YYAIOTCS B paMKax CIEeIUaIbHON
TEOPUH TNIAHUPOBAHUS IKCIIEPUMEHTOB.

PeanbHble ycrmoBUs SKCIUTyaTallud 00bEKTa B KOHKPETHOM OpraHu3alliid MOTYT
OTJIMYATHCA OT MPEAIOIaraeMbIX MpU MPOBEACHUU UCTIBITAHUN. B CBA3M ¢ 3TUM, 10-
Ka3aTelu, YCTAHOBJIICHHBIC B XOJI€ UCIIBITAHHUM, HECYT B ceO€ U3BECTHYIO JIOJTIO a0CT-
pakuuu. Ha cTtagum co3maHus BpeMsi UCIIBITAHUN BEChbMa OTPAHMYEHO, YTO HE JA€T
BO3MOXKHOCTH CPOPMHUPOBATH OOJBINION 00beM D]/ 1715 MOJHOIEHHON OIIEHKH HCKO-
MBIX ITOKa3aTescH.

B nmaccuBHBIX KCIIEpUMEHTaX KOJIMYECTBO HAOIIOEHUH, TTOCIE0BATEIbHOCTD
Y 3HAYEHHUs BO3ACHCTBUI ONpENeNsioTcs peajbHOW OOCTAaHOBKOM HCIOJIb30BaHUS
o0bekToB. MHaue roBops, HCCAEAOBATENb MPAKTUYECKH JIUIIEH BO3MOXKHOCTHU
yIPaBJIEHUSI KAYECTBOM U KOJIMUECTBOM D /I.

Ha cragnu skcruryataniii BO3MOKHOCTH MPOBEICHUSI AKTUBHBIX SKCIIEPUMEH-
TOB 3HAYUTEIBHO OIPAaHUYEHBI WU BOOOIE OTCYTCTBYIOT, YTO OOBIYHO MPUBOIUT K
B3aMMHOM 3aBUCUMOCTH pPe3yibTaToB HaOmroAeHuil. Hanuuune Takol 3aBHCHUMOCTH
3aTpynHseT o0pabOTKY IMOJYYEHHBIX JaHHBIX, @ UTHOPUPOBAHUE JAHHOTO OOCTOS-
TEJIBCTBA MPUBOJIUT K CMEHICHUIO 3HAYEHUM MOJIyYa€MbIX OLIEHOK, HEBO3MOMXKHOCTH
paszeneHus BIMSHUS pa3InuHbIX (PaKTOPOB Ha MOKa3aTeNu (PYHKIIMOHHUPOBAHUA U K
IPYTUM HEKeJIaTeNbHbIM MOCIeACTBUAM. HecTanmoHapHbIE yCIIOBHS SKCILUTYaTallMH,
BJIUSIHUE HAa OOBEKTHI MEPUOANYECKUX WIIM HEPETYJISPHO HU3MEHSIOIIMXCS BO3ACHCT-
BUW (TPEHIOB) OOYCIOBIMBAIOT HEOOXOJUMOCTh PACCMOTPEHUSI XapaKTEPUCTHK HE
KaK CIIy4aillHbIX BEJIMYMH, a Kak ciy4daiHbiX ¢yHkumid. OqHako u3-3a ciaboi paspa-
OOTaHHOCTH METOJIOB M CPEJCTB OLICHKU MapaMeTpOB CIy4YalHBIX MPOLIECCOB IO pe-
3yJlbTaTaM HaOMIOACHUS OOBIYHO MpeArnoiaraeTcs, 4Yro npoiecc GyHKIMOHUPOBAHUS
00BEKTa HOCUT CTALIMOHAPHBIN UM KYCOUHO-CTAI[MOHAPHBIN XapakTep.

1.3 3adauu gpopmuposanus u 06pabOmMKU IKCNEPUMEHMATLHBIX OAHHBIX

9KCHepI/IMeHTaJIBHa$I OLCHKA KadYCCTBA MPCAINOJIaracTt pCcHuC piaga B3auMO-
CBsI3aHHBIX 3a4a4. K stum 3aJa49aM CJICOYCT OTHCCTHU:
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COCTaBJICHUE TIEPEUHS PETUCTPUPYEMBIX MapaMeTPOB, HEOOXOIUMBIX ISl BbI-
YHUCJICHHS OIleHOK noka3areneyit ACONY;

BBI60p MOMEHTOB H CIIOCOOOB perucCTpan NICPBUIHBIX IIAapaMCTPOB,

BBIOOp WM pa3pabOTKy MeTOA0B MIpeoOpa3zoBaHus D]l 1 OLEHUBaHUS Tpe-
OyeMbIX TOKa3aTelew;

pa3paboTKy aJropuTMOB H3MEPEHUSs, CO3/IaHUE MPOTPAMMHBIX, MHGOpMAIIH-
OHHBIX M JPYTUX CPEICTB, PEATU3YIOIINX COOTBETCTBYIOIIHME MPOLEAYPHI pe-
TUCTpallii, XpaHEeHUs, 00paOOTKU U BbIIaUU JAHHBIX. JTa rpynmna 3aj1ad HOCUT
IIPUKJIAJHON XapaKTep U Jajee HE pacCMaTpPUBACTCS.

CocraBieHue nepevHs perucTpupyeMbIX NapameTpoB (ompeneneHue uHdop-

MaIlMOHHOM MOTPeOHOCTN) BKIIOYAET B €051 HECKOJIBKO 3TAIIOB.

1.

Omnpenenenne coctaBa CBOMCTB OOBEKTa M BHELIHEH CpEabl, MOAJIEKALIUX
HKCIEPUMEHTAIBHOMY OLICHHBAHUIO. B 3TOT cocTaB ciiefyeT BKIHOYATh TOJIb-
KO HeoOX0/MMble CBOMCTBA, TaK KaK pacHIMpEHUE MEpPEedHs BEAET K CYIIeCT-
BEHHOMY YCIIOKHEHUIO 3aJlauM, a Takke K OOJIbIIMM HakKJIaAHBIM pacxojam
pecypcoB ACONY Ha ouieHHBaHUE B yiiepO BBHIMOJIHEHUIO OCHOBHBIX (DYHK-
Ui,

IlocnenoBaTenpHas IEKOMITO3ULIMS CIOKHBIX CBOMCTB /10 YPOBHS IPOCTBIX,
OTHO3HAYHO XapaKTEPU3YEMbIX COOTBETCTBYIOIIMMH NoOKa3aTensiMu. llepe-
YEHb CBOWCTB CIIEYET onpenenars ¢ aeranuzanuen jst ACONUY B nenom u
IUIsl UCCIIEAYEMBIX €€ KOMIIOHEHTOB. B pe3ynbrare BBINOJHEHUS JaHHOIO
sTana OyneT MOCTPOEHO JEPEBO CBOMCTB UCCIETYEMOI0 00BEKTA, KOPHEM KO-
TOPOT'0 BBICTYIMAET KAaYECTBO 00BEKTA, & JINCThSIMH — €0 MPOCTHIE CBOMCTBRA.

Br16op nokazarenei, XxapaKTepu3yOMKMX KaK/10€ CBOMCTBO WM UX TPYMIIbI, C
y4eTOM ClieHU(PUKU peanu3alni KOHKpeTHbIX GyHKIUNA o0bekTa. Hanpumep,
cnenupUYEeCKUMH TOKa3aTeasiMU OIICHUBAIOTCS CBOMCTBA HAJEKHOCTU He-
MPEPHIBHO U IUCKPETHO BBIMOJHAEMbIX (PYHKIUH.

dopMUPOBaHUE CTATHCTHYCCKOTO OMPEACIICHUS KaXKI0TO OIICHUBAEMOTO I10-
Ka3aTeNs U JeTalu3alis KaXJI0ro mapaMeTpa JI0 YPOBHS TaKUX BEJIWYUH, KO-
TOpPBIE MOTYT OBITh U3MEPEHBI (3apErUCTPHPOBAHBI) B XOJC¢ HAOIIOCHUS 32
paboToii 0OBEKTA.

OO0beauHEeHHE TIEPBUYHBIX PETUCTPUPYEMBIX MapaMeTpoB, HCIOJIB3YEMBIX
MIpU OLICHKE Pa3JIMYHBIX IMOKa3aTesied, 4To W J1aeT MH(POPMAIMOHHYIO IIO-
TpeOHOCTh. B X07€ 00BheIuHeHHsI ClleTyeT YUYUThIBATh HEOAHOPOIHOCTh KOM-
noHeHT ACONY no HazHadyeHHIO M pexkuMaMm padboThl. MIrHOpupoBaHue He-
OJTHOPOJIHOCTH MPUBOJUT K CMEIIEHUIO OI[EHOK.
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Bb160p MOMEHTOB 1 CLIOCOOOB PErMCTpallii EPBUYHBIX APAMETPOB OCHOBBI-
BaeTCs HA aHAJIM3€ COCTaBa PETUCTPUPYEMBIX CBEJICHHM, BO3MOKHOCTEHN armapaTHbIX
U MporpaMMHBIX cpelcTB KoHKpeTHo ACOMNY. Jlns perucrpaiu nepBUYHBIX Ma-
paMeTpoB HElEeNeco00pa3Ho CO3/1aBaTh WM MPUMEHATH CHEIMalIbHYIO anmnapaTypy,
Jy4lle KCIOJIb30BaTh MPOTpaMMHBIE cpeAcTBa. YacTh TaKUX CPEACTB BXOAUT B CO-
CTaB TUIIOBBIX OMEPALMOHHBIX CUCTEM, JUIsl UX MPUMEHEHUs TpeOyeTcs MpPOBECTU
BCETO JIMIIb HACTPOUKY. Jlpyrue cpeacTBa moajexar pa3padoTKe.

Cyl1iecTBYIOT iBa OCHOBHBIX CIIOCO0a PETUCTPALIMK — PETUCTPALUs CUCTEMHbBIX
COOBITHI U MepUOANYECKasi pETUCTPALIMSL.

HepBBIﬁ CIoco0 npeaAyCMaTpruBacT BBIITOJTHCHHUC onepaum‘/’l perucTpanuu 1mep-
BHUYHBIX CBe)ICHI/Iﬁ (HpOBCIICHI/IC HBMCPCHHﬁ) B XOJC BBIIIOJIHCHUA YIIPABIEAIOIINUX
ImporpamMm OHepaHHOHHOﬁ CUCTCMBI UIH IIPOrpaMM IPUKIIAAHBIX 3a/1a4. Takum 06pa-
30M PCTUCTPUPYIOTCA MOMCHTHI ITPUXOJa 3a4BOK Ha PCIICHUC 3a14a4, ITOABJIICHUC CUT -
HaJIOB HpepBIBaHI/Iﬁ OT CXEM KOHTPOJIA U APYTHUC HOI[O6HBIC COOBITHS.

Bropoii crioco0 mpeanonaraet BKIOYEHUE CHENUATBHON MPOrpaMMbl perucT-
panuu 4yepe3 OIpeAesIeHHbIE MPOMEXYTKH BPEMEHHU. DTa MporpaMma MpPOU3BOJIUT
“MOMEHTHBIE CHUMKH COCTOSIHHSA COOTBeTCTBYyronux 3neMeHToB ACONY. "®oto-
rpaupoBaHu0" MoANEKAT PA3NIMYHOTO POJA CUCTEMHBIE TaOJMIBI, OTpaXKarollue
COCTOSIHME OYEpEEH, yCTPONUCTB U T. 1.

JIOCTOMHCTBOM MEPBOTO Croco0a SIBISETCS BBICOKAs TOYHOCTb PErHUCTPALMU
u3MepsieMbIxX BennuuH. OIHAKO peanu3alys 3TOro crnocoda CI0XKHEE, YeM BTOPOTO,
MOCKOJIbBKY TpeOyeTcsi BKJIIOYEHHE COOTBETCTBYIOLIUMX MPOTPAMMHBIX KOMIIOHEHTOB
BO MHOXXECTBO APYIMX MPOrpaMM. DTO YCIOXKHSET OpraHU3alfI0 UX pa3pabOTKU U
YBEJIMYMBAET MOTPEOHOCTH B pecypcax Ha CO3/laHue W BbloHEHHe. Kpome Toro,
MPUMEHEHUE TEPBOro crocoda 3aTpyaHSET NPOBEIECHUE MOJECPHUBALMHN H3MEpPH-
TEJIBHBIX CPENCTB (MIPUXOJUTCS NIepepadaThIiBaTh OOJBIION 00bEM MPOTPaAMM).

Bropoii crioco6 cyiiecTBEHHO MpoIlEe B peainu3auud 1 MOAU(GUKAINK, TaK KaK
CPEACTBA M3MEPEHUN OCTAIOTCSI OTHOCUTEIBHO ABTOHOMHBIMHU B KOHCTPYKTHBHOM
OTHOIIEHUH W B OTHOILIEHUHU BKIIIOUEHHUS UX B paboTy. DTH CpelicTBa B ciiydae HE0O-
XOJIMMOCTH IPOILEe MOAEPHUZUPOBATH WA OTKIIOUNTH, B YACTHOCTH, IIPU BO3HUKHO-
BEHUU Teperpy3ku cuctembl. [Ipumenenue maHHOro crnoco0a mpeanoyiaraeT BhIOOP
HEKOTOPOI'0 CHEKTpa YaCcTOT BKJIIOUEHUSI B pabOTy CPEeACTB PErUCTPallUh B COOTBET-
CTBUU C UHEPLMOHHOCTHIO MPOLECCOB, MPOTEKAIOIINX B HCCIETYEMOM OOBEKTE U BO
BHEIIHEN cpene. Hampumep, MOHATHO, YTO MHTEHCUBHOCTh M3MEHEHHSI COCTOSHUS
ouepeliell 3alpOCOB CYHIECTBEHHO BBIIIE, YEM HUHTEHCUBHOCTh OTKA30B YCTPOMCTB.
Bb160p 4acTOTBl perucTpanuy MpoBOJSAT C YUETOM MHUHUMHU3ALMH 3aTpaT PECypcoB
KOMILJIEKCA Ha MPOBEJECHUE U3MEPEHUH NMpU 00ecreyeHU! 3aJaHHOW TOYHOCTH pPeru-
CTpaluy apaMeTpoOB.
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VYuurbeiBas AOCTOMHCTBA MW HCIOCTATKH YKa3aHHBIX CHOCO6OB, nx cCJCcaycT
NpUMCHATb COBMCCTHO: OAHA YaCThb CBCI[CHI/Iﬁ PETUCTPUPYCTCA HA OCHOBC CHUCTCM-
HBIX CO6BITPII>1, a pyras — Ha OCHOBC MOMCHTHBIX CHUMKOB.

NudopmanmonHass moTpeOHOCTh U COBOKYITHOCTh CIIOCOOOB perucTpalyu nep-
BUYHBIX MIAPaMETPOB COCTABISIOT MoAeNb Habmogaemoctu ACONY.

PeBy.HBTaTaMI/I BBIIIOJIHCHUS TIPpOLHCAYP pErucTpainun ABJIAKOTCA COBOKYIIHOCTHU
HAaHHbIX, XapaKTCPU3YIOIINC CUCTCMHBIC COOBITHS MJIM COCTOSTHHS PECYPCOB CUCTCMbI
B OHpCI[CJICHHBIﬁ MOMCHT BpCMCHU.

Bri6op unum pazpaborka MeToAoB mpeoOpazoBanusi D/ Ay OLleHUBaHUS Tpe-
OyeMbIX TOKa3zaTesei mpemnonaraer (GopMaau3alyio OMUCAHHS MPOIEenyp HepBUY-
HO, TIPEeIBAPUTEIHLHON U OCHOBHOUW 00paOOTKH Pe3yIbTaTOB PETHCTPAIIHH.

[lepBuuHasi 00paboOTKa JaHHBIX HaIpaBieHa Ha MPeoOpa3oBaHUE 3aPETUCTPHU-
POBAHHBIX BEJIMYHMH K BUIY, YIOOHOMY JUIsl TIOCIICIYIOMIET0 XpaHEHUs U 00paboTKH.
[Tpu sTOM HE TpeOyeTcss MPUMEHEHHS CJI0KHOTO MaTeMaTHYEeCKOTo amnmapata. B xoze
MepBUYHON 00pabOTKU JaHHBIE TOJIBEPraroTcs "ckaTuio" (Hampumep, pe3yabTar pe-
TUCTPAIIUU 3aHOCHUTCS B COOTBETCTBYIONINN KIAaCCU(DUKAIMOHHBIA pa3ps]i CTATUCTHU-
YECKOI'0 Psifia) M 3alMChIBAIOTCA B CIICIIMAIbHBIE MACCUBBI, XPaHAIIUECS B OCHOBHOM
WY BHEIHeW namsatu OBM.

OcHoBHasi OCOOEHHOCThH AJTOPUTMOB PETUCTPALMU W MEPBUYHON 00pabOTKU
COCTOMUT B HEOOXOAMMOCTH UX pEAIU3alMM B PEAJbHOM MAacIITa0e BPEMEHU C XKECT-
KUMH OTpaHMYEHUSMHM HAa BpeMsl BKJIIOUEHHUS U BbIONHEHHs. llpu sToM OHU He

JOJIZKHBI BHOCUTBh 3aMCTHBIX HWCKAKCHUM B BBHINOJHECHHE OCHOBHBIX nporpamMmm ACO-
ny.

[IpenBapurenbHas 00paboTKa JaHHBIX CBS3aHa C UX 0000IIEHHUEM, COPTUPOB-
KOH 10 CUCTEMHBIM COOBITHSIM U TIEpHOIaM HAOIIIOICHUSI.

OcHoBHast 06paboOTKa 3aperuCTPUPOBAHHBIX JTaHHBIX HaIlpaBjieHa Ha OIpese-
JIEHUE TeX Moka3zaTesied v (QYHKIHM, KOTOPbIE BHITEKAIOT U3 1IeJIe IKCIIepUMEHTab-
HOTO uccienoBaHusa. Peanusanusi COOTBETCTBYIOIIMX NPOLEAYp MpeaycCMaTpuBaeT
IIUPOKOE HCIIOIB30BAaHUE CIIOKHOTO MaTeMaTHYECKOro armapara ¢ 0oJbuM o0be-
MOM BBbIYHUCIICHUH.

[IpenBapurenbHast 1 OCHOBHAsI 00pabOTKa BBHITIOJHSIOTCS B JOHOBOM pPEKUME,
MOATOMY OHU HE MPEABIBISIOT KECTKUX TpeboaHuit k pecypcam ACONY. Drta 06-
paboTKka BOOOIIE MOXKET MPOBOAUTHLCSA HA JPYTUX BBIYMCIUTEIBHBIX CPEICTBAX BHE
peanbHOro Maciiraba BpeMeHHU.

BrinosineHue nporeayp peructpaiui u o00paboTKu HEM30€KHO CBA3aHO C BHE-
ceHueM omuooK. IcTOUHMKaM# OIUOOK SIBISIOTCA:

¢ HWHCTPYMCHTAJILHBIC omnOku. CBA3aHHEI C IMOTPCIIHOCTBIO IIPOUCAYP PECTUCT-
panuu (HaHpI/IMep, C 3aJICpKKaMH BKIIOYCHUSA B pa60Ty) U BO3MOXKXHBIMH
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cO0SMHM B MX BBIMOJTHEHUU. DTH OMMOKK B OCHOBHOM HOCST CIy4dailHBIA Xa-
pakrep;

MeToaudeckue omuOku. OnpenenstoTcss MPUHATHIMUA JOMYIICHUSIMH U OTpa-
HUYEHUSIMHU HCIIOJIb3YEMBIX METOJIOB IEPBOHAYAIBHOM W MPEIBAPUTEIBHOU
00paboTku (TIpeAcTaBIeHUE HETPEPHIBHBIX BEIUYMH JUCKPETHBIMU 3HAUYCHUS-
MU, 0000IIeHNE W3MEPEHUN B BUJIE KJIACCU(PUKAIIMOHHOTO CTATUCTHYECKOTO
psaga u T. 1.). MeToandeckre omnuOKN UMEIOT KaK CIIydyalHbIN, TaK U CUCTEMa-
TUYECKUU XapaKTep.

B JIaJIBHeﬁHIeM 6YI[CM CUuTaThb, 4TO I1IO Ka)I(HOﬁ OLIeHI/IBaeMOﬁ XapaKTCpUCTU-

Ke GopMHpyeTcs COBOKYIMHOCTh HabmoaeHu X=(x, Xz, ..., X,), COCTOAIIAs] U3 MHO-
’KECTBa Pe3yJbTaTOB peructpanui. OTMETUM Psii OCHOBHBIX CBOWCTB JIAaHHOW COBO-
KYITHOCTH:

KOHKPCTHBIC 3HAUCHUA ABJIAIOTCA PC3YJIBTATOM IIPOABIICHUA OI[HOﬁ U TOM XK€
3dKOHOMCPHOCTH,

COBOKYIHOCTb COCTOUT U3 BapbUPYIOLIUXCS BEIMYNH, OTIUYAIOUIUXCS CBOUMU
3HaueHusAMH. CBOMCTBO Bapuallid BbI3bIBA€T HEOOXOJIUMOCTh 00OpabOTKH BCe-
ro MHOXECTBa HaOJ0IeHUH (eclii OBl AJIEMEHTHI COBOKYITHOCTH OBLIN TOX]IE-
CTBEHHBI JIPYT APYTY, TO HE ObLIO Obl MOTPeOHOCTH 00padaThIBATH BCIO COBO-
KYITHOCTh);

PE3yNIbTAThl PErUCTPALIMKM HOCST CIy4ailHBbIA XapakTep U cojepxkar B cede He-
yCTpaHUMBIE OLINOKH.

Pesynbratel 00pabotku D/ HOCAT 4acTHBIN XapakTep, U 0€3 JOKHOro o0oc-

HOBAHUS [0 HUM HEJb3s JeaTh 0000UIaI01e BHIBOABI OTHOCUTEIHLHO aHAJTOTUYHBIX
00BEKTOB, (DYHKIIMOHUPYIOIIUX B IPYTUX YCIOBUSIX.

Tema 2. ba3oBbie TOHATHS U orcpanuu SKCIICPUMCHTAJIbHBIX JAHHBIX

2.1. Omnupuueckas pynkyus pacnpeoeieHust

Mertonbl 006pabotku /] onmparotrcst Ha 0a30Bble MOHATHUS TEOPUU BEPOSTHO-

CTEH U MAaTEMATUYECKON CTATUCTUKU. K MX YMCIy OTHOCSATCA MOHATHS T'€HEPATBHOU
COBOKYITHOCTH, BEIOOPKHU, SMITUPUUECKON PYHKIIMHN pacrpeieIeHHUs .

HOII FeHepaﬂBHOﬁ COBOKYITHOCTBIO IMMOHUMAKOT BCC BO3MOKHBIC 3HAYCHUA I1d-

pameTpa, KOTOpble MOTYT OBITh 3apErMCTPUPOBAHBI B XOJI€ HEOTPAHUYEHHOTO IO
BpEMEHU HaOII0JIeHus 32 00BEKTOM. Takasi COBOKYITHOCTbh COCTOUT U3 OECKOHEUHOI0
MHO>KECTBa AJIEMEHTOB. B pe3ynbpraTe HaOmt07eHus 32 00bEKTOM (OPMHUPYETCS OT-
paHuYeHHasi M0 00bEMY COBOKYIMHOCTb 3HAUYEHMH MapaMmerpa Xj, Xp, ..., Xp. C Qop-
MaJbHOM TOYKHM 3pEHUS Takue JAaHHbIE MPEACTABISIIOT OO0 BBIOOPKY M3 reHepalib-
HOM COBOKYMHOCTH. ByneM cuutarh, 4TO BHIOOpPKA CONEPKUT IMOJHbIE HAPAOOTKU 10
CUCTEMHBIX COOBITUH (LIEH3ypUpOBaHHE OTCYTCTBYeT). HaOmiomaemble 3HaYeHUS X;
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Ha3bIBAIOT BapUAHTAMHM, a UX KOJUYECTBO — 00BEMOM BBIOOPKHU N. [T TOro 4TOOBI
Mo pe3yJibTaTaM HaOJIOJEHUS MOXXHO OBLIO JieflaTh Kakue-ITu0O0 BBIBOJBI, BHIOOpKA
JIOJDKHA OBITh peNpe3eHTATUBHOM (MPEICTaBUTENLHOM), T. €. IPaBUJILHO MPEICTaB-
JSATh MPOMOPIINU T€HEPATHHOM COBOKYITHOCTU. DTO TPEOOBAHUE BBIMOJHSICTCS, €CIIU
00beM BBIOOPKH JOCTATOUHO BEJIUK, a KOKJBIA 3JIEMEHT Te€HEPATbHON COBOKYITHOCTH
HMMEET OJIMHAKOBYIO BEPOSTHOCTH MOMACTh B BHIOOPKY.

[lon pacnpesnenieHreM MOHUMAIOT COOTBETCTBHE MEXAY HAOII0JaeMbIMU Bapu-
aHTaMH U UX YaCTOTaMU WJIM 4acToCTAMHU. [IycTh ny — KoIu4yecTBO HAOJIIOICHU, IPU
KOTOpBIX Clly4yailHble 3Ha4eHHs napameTpa X MeHblle X. YacTocTh cOObITHS X<X
paBHa Ny / n. DTO OTHOIIEHUE ABJIAETCS PYyHKIMEN OT X U OT 0Obema BeIOOpKU: Fy(X)=
ny / n. ®yuknus Fy(x) onpexnensercs no D/, mosToMy ee Ha3bIBaIOT IMIUPUUECKOM
bynkuuen pacnpeneneHusi. B otnuuue ot smnupuyeckoi Gpynkuun Fi(x) QyHkuio
pacnpenenenus: F(X) reHepaibHOW COBOKYMHOCTH Ha3bIBAIOT TEOPETUYECKON (PYyHK-
uen pacrnpeneseHusl, OHa XapaKTEepU3yeT HE YacTOCTh, a BEPOSITHOCTb COOBITHS
X<x. U3 Teopembl bepHyiin BbITeKaeT, 4To 4acTocTh Fy(X) cTpeMuTcs 1no BeposiTHO-
CTH K BeposATHOCTH F(X) mpu HeorpaHWyeHHOM yBenudeHuu n. CiegoBaTenbHO, MpU
OonpIIOM O0BeME HaOMIOACHUI TeopeTuyeckylo (QyHKUUI0 pacnpeneneHus F(x)
MO>KHO 3aMEHHUTH SMIUpuyeckon pyHkumeit Fy(x).

I'padux smnupuueckort ¢pynkuuu F,(X) npencraBnser coboil jomaHyro Ju-
HUI0. B mpomexxyTkax MexJy COCeIHHUMH WICHaMH BapualmoHHoro psiaa F.(x) co-
XpaHseT MocTosHHoe 3HaueHue. [Ipu nmepexone yepe3 TOUKH OCU X, paBHbIE WIEHAM
BbIOOpKH, F,(X) mpeTeprieBaeT pa3pbiB, CKAaUKOM BO3pacTas Ha BeNUYUHY 1/n, a npu
coBnaaeHuu |1 Habmoaenuit — va 1/n.

2.2. Oyenku napamempos pacnpeoejeHus u ux ceoucmaa

3HaueHue napaMeTpa, BHIYMCICHHOE M0 OrpaHUuYEHHOMY 00bemy DI, aBisercs
CIIy4ailHOW BEJIMYMHOM, T. €. 3HAYCHHE TaKOH BEJIMYMHBI OT BHIOOPKHU K BHIOOPKE MO-
KET MEHAThCS 3apaHee He NPEIBUACHHBIM 00pazoM. CienoBaTelnbHO, B pe3yibTaTe
ob6pabotku D]1 ompexnensercs He 3HaueHUE napaMerpa T, a TONBKO JUIIb €r0 IpHU-
OnxkeHHOe 3HayeHue. [1oyduTh CTAaTUCTUYECKYIO OIIEHKY MapameTpa TeopeTHue-
CKOT'O pacrpeziesieHusi 03HayaeT HaTH (QYHKIHMIO OT UMEIOLIUXCS pe3yJbTaTOB Ha-
OJroeHus, KOTopas U AacT NpUOIM)KEHHOE 3HAY€HHE MCKOMOro napaMerpa. Paznu-
YaroT JIBa BHJIa OLICHOK — TOYEYHbIE U UHTEpBaJibHbIE. TOUEUHBIMHU HA3bIBAIOT TaKue
OLICHKH, KOTOPbIE€ XapaKTepu3yroTcs ogHUM uucioM. [Ipu manbix o6bemax BIOOpKHU
TOYEYHbIE OLIEHKHM MOTYT 3HAYUTEIBHO OTIMYATHCS OT MCTUHHBIX 3HAYEHUH Mapa-
METPOB, TTO3TOMY HUX MPUMEHSIOT MpU O0JbIIOM 00BeMe BbIOOpKU. MHTEpBaibHbBIE
OLICHKH 3a/Ial0TCs IBYMS YMCJIaMU, ONPEIETSIOIMMU BEPOSTHBIN JUAna3oH BO3MOXK-
HOT'O 3HAYEHUs MapameTpa. ITU OLUEHKU MPUMEHSIOTCS JJISl MajbIX U ISl OOJIBIIMX
BBIOOpOK. PaccMOTprM BHauase TOU€YHbIE OLEHKH.

[IpyMeHUTENBHO K KaXXIOMY OLIEHHBAaeMOMY MapaMeTpy 3aKoHa pacmpejese-
HUS TE€HEPAIbHOM COBOKYITHOCTU CYIIECTBYET MHOXECTBO (DYHKIIMH, MO3BOJISFOITUX
BBIYMCIIUTh MCKOMBIC 3Ha4YeHus. Hampumep, OIleHKYy MaTeMaTHYECKOro OXKWaHUS
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MOXHO BBIYHCIHNTH, B34B CPCIAHCC apI/I(l)MeTI/IIICCKOC BBI60pO‘{HBIX 3HaquHfI, I10JI0-
BHHY CYMMBbI KpaﬁHHX YWICHOB BApUAITMOHHOTO PsiaaA, CpeI[HI/Iﬁ YJICH BBI60pKI/I n T.nao.
VYkazaHHbie (1)YHK]_II/II/I OTIIMYAKOTCA Ka4YCCTBOM OIICHOK M TPYAOCMKOCTBIO pCalin3a-
.

KauecTBO OICHOK XapaKTCPU3YCTCA TAKHUMHU CBOﬁCTBaMH, KaK COCTOATCIIb-
HOCThb, HCCMCIIICHHOCTD, 3(1)(1)CKTI/IBHOCTB 1 10CTaTO4YHOCTD.

CoCTOSTENTbHOCTh XapaKTEPU3YeT CXOAUMOCTb MO BEPOSITHOCTH OIEHKHU [ | K
HMCTUHHOMY 3HAYCHHIO Tlapamerpa T mpu HEOrpaHMYEHHOM YBEIMYCHHH 00bheMa BbI-
6opku n. CBOWCTBO COCTOSITEILHOCTH MPOSIBISCTCS MPU HEOTPAHUUYCHHOM yBeIUYe-
HUU N, a TpU HEOOIBIINX 00beMax D/ Haau4Me 3TOro CBOMCTBA €Ile HEIOCTATOYHO
JUTSL TPUMEHEHHUSI OLICHKH.

HecmenieHHOCTh XapaKTepHu3yeT OTCYTCTBHE CHCTEMaTU4YeCKUX (B CpeaHEM)
OTKJIOHCHUH OILIEHKHU OT TapaMeTpa NpH Jo00M KOHEYHOM, B TOM YHCJIE U MajoMm,
o0beMe BbIOOpKHU. Mcroab30BaHNE CTATUCTUYECKOW OIICHKH, MAaTEMAaTHUYECKOE OKH-
JaHWE KOTOPOM HE PaBHO OLICHUBAEMOMY MapaMeTpy, MPUBOJUT K CUCTEMATUYECKUM
omnbkam. He Bcerga nHanmuuue cmenieHus: mioxo. OHO MOXET ObITh CYIIECTBEHHO
MEHBIIE TMOTPEHIHOCTH PETUCTpPAllUM 3HAYEHUM MHapaMeTpa WM JaBaTh JIONOJIHU-
TEJIBbHYIO TapaHTHUIO BBIMIOJHEHHUS TPeOOBaHUN K 3HAUCHUIO MapameTpa (eciu Jaxe
MIpY TOJIOKUTEILHOM CMEIIEHUM OLIEHKA || MEHbIIE MPEeAeIbHO AOMYCTUMOTrO 3Ha-
YeHHs, TO HECMEIIEHHOE 3HaueHue TeM Oosiee OyJaeT OTBeYaTh ATOMY YCJIOBHIO). B
TaKUX CUTYyalUsIX JOMYCTUMO NMPUMEHEHHE CMEIIECHHBIX OLEHOK, €CJIM OHU BBIUHC-
JSIOTCSL TIPoIe, YeM HecMmelleHHble. Ho nmake HecMmereHHas OleHKa MOXET OBITh
yaajeHa OT UICTUHHOI'O 3HAYCHMUSI.

O¢ddexTuBHOCTD XapaKkTepusyeT pa30poc CiayyalHbIX 3HAYEHUI OLEHKHU OKOJIO
MCTUHHOrO 3HaueHus napamerpa. Cpeau BcexX OLIEHOK CIEeNyeT BhIOpaTh Ty, 3HAYe-
HUSl KOTOPOW TECHEE CKOHLEHTPHUPOBAHBI OKOJIO OLICHMBaeMoro mnapamertpa. s
MHOTHX MPUMEHSEMBIX CIIOCOOOB OLIEHWBAHUSI BBHIOOPOUHBIE paclpeereHus napa-
METPOB aCUMIITOTHYECKH HOPMAaJbHBI, MIOATOMY 4acTO Mepoil 3 (PeKTUBHOCTH CIy-
KUT JUcCHepcHs oleHKHU. B Takom nmoHuManuu 3¢ (eKTUBHAs OLIEHKA — 3TO OLIEHKA C
MUHUMaNbHON nucnepcueit. Ilpu HeorpaHnyeHHOM YyBenW4YeHUH n 3P EeKTUBHASA
OLICHKA SIBJISIETCSL U COCTOSATEIBHOM.

JIOCTaTOYHOCTh XapaKTEePU3YeT IOJHOTY HCIIOJIb30BaHUS HWH(OpPMAIUU, CO-
nepokamieiicss B BeIOOpKe. J[pyrumu ciioBamu, orieHka [ OyaeT JOoCTaTOYHOM, €CIH
BCC JIpyTHC HE3aBUCHMBIC OIICHKHM HAa OCHOBE JaHHOW BHIOOPKHM HE JAIOT JIOIOJIHH-
TenpHOM MH(popMarmu o0 oleHHBaeMoM MapameTpe. DddekTuBHas OleHKa 00s3a-
TEIBHO SBJSICTCS M JIOCTATOYHOM.

PaCCMOTpCHHBIC CBOMCTBA MMPUMCHHUMBI TAKKC H K 3[[, KOTOPBIC XapaKTCpHU-
3YIOTCs MHOTOMCPHBIMHA paCIIpCACIICHUAMUN BepOHTHOCTCﬁ.

[Monxonp! kK (GOPMHPOBAHUIO OLIEHOK pa3pabOTaHbl B TEOPUU HECMEIIEHHBIX
oneHOK, npeanoxeHHoil A. H. Konmoroposeim u C. Pao. B nanHoli Teopun npeamno-
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JaraeTcsi U3BECTHBIM C TOYHOCTBIO 10 mapamerpa 7' BUI (YHKIMH TUIOTHOCTH pac-
npenaeneHus HadmonaeMo Benuuunsl f(x, 7). Bua pacnpeneneHus: yctaHaBiIuBaeTcs
UCXO/ISI U3 allPUOPHBIX COOOpaKEHUH, HAIIpUMEp, HA OCHOBE OOIIETIPUHATHIX CYXKJIe-
HUIl 0 XapakTepe 0e30TKa3HON paboThl TEXHHUECKUX CPECTB. Toraa 3agada CBOIAMT-
Csl K HAXOXKJCHHUIO TaKoW (PyHKIMK OT pe3yabTaTOB HAONIOJCHUMN, KOTOpas JaeT He-
CMEIIEHHYIO U 3(()EKTUBHYIO OIICHKY.

Tema 3. [IpoBepka cCTaTUCTUYECKUX TUIOTE3

3.1. CymHOCTb 321244 NPOBEPKH CTATUCTUYECKHUX I'HIIOTE3

Cratuctuyeckas runoresa npeAcTaBisieT co00i HEKOTOPOE MPEATION0KEHHE O
3aKOHE paclpeleieHns CIy4allHOM BEJIMYMHBI WM O MapaMeTpax 3TOro 3aKoHa,
dbopmynupyeMoe Ha OCHOBE BbIOOpKHU. [IpriMepaMu CTaTUCTUYECKUX THIIOTE3 SIBIIS-
FOTCSI TIPEAIIOIOKEHHS: TeHEPANIbHAsI COBOKYITHOCTh PacCIpelesieHa MO 3KCIIOHEHIIU-
albHOMY 3aKOHY; MAaTEMaTHYECKUE OXXUAAHWA [IBYX HKCIOHEHIMAJIbHO pacmpeie-
JIEHHBIX BBIOOPOK paBHBI ApYT Apyry. B mepBoi U3 HUX BBICKA3aHO MPEANOI0KEHHE
0 BHUJE 3aKOHa PACHPENEIICHMS, a BO BTOPOM — O MapaMeTpax ABYX pacHpe/IeICHHI.
I'unote3bl, B OCHOBE KOTOPBIX HET HUKAKUX JOMYIIEHU O KOHKPETHOM BUJE 3aKOHA
pacrpeneneHus, Ha3blBal0T HEMAPaMETPUUYECKUMH, B IPOTUBHOM CIIy4ae — MapaMeT-
PUYECKUMU.

['mnote3y, yTBEpkKIAIOIIYIO, YTO PA3IUYUE MEXKAY CPAaBHUBAEMBIMU XapaKTe-
PUCTHUKAaMU OTCYTCTBYET, a HaOJII0JjaeMble OTKJIOHEHHS OOBSCHSAIOTCS JUIIb Clydail-
HBIMH KOJIEOaHHUSIMH B BBIOOPKAX, HA OCHOBAaHUU KOTOPBIX MPOU3BOJUTCS CPABHEHHUE,
Ha3bIBAIOT HYJIEBOW (OCHOBHOM) rumoTe3oi U obo3Hayaror Hy. Hapsmy ¢ ocHoBHOIM
TUINOTE30M paccMaTpUBAOT U aIbTEPHATUBHYIO (KOHKYPHUPYIOIIYIO, MPOTHBOpEYA-
myto) et runote3y H;. W ecnu HyneBas runores3a OyJeT OTBEpruyTa, To OyJaeT uMeTh
MECTO aJbTEPHATUBHAS TUIIOTE3A.

PaznuuaroT npocThie U CIOXKHBIE TUIIOTE3bI. [ MMOTE3y HAa3bIBAIOT MIPOCTOM, €C-
JY OHA OJHO3HAYHO XAPAKTEPU3YET NapaMeTp PACHPENCIICHUS CIy4allHOM BEIUYH-
Hbl. CJIOKHOHM THUIOTE30M OyAeT MPEAIOoJIOKEHUE O pacIpeeeHun Cly4yalHOU Be-
TuYuHBl X TI0 HOPMaJIbHOMY 3aKOHY, €CJIM He (PUKCUPYIOTCS KOHKPETHBIC 3HAUYCHHS
MaTEMaTHYECKOr0 OKUJAHUS U JTUCTIEPCUMU.

IIpoBepka rumoTe3sl OCHOBBIBAETCS HA BBIYHMCICHUM HEKOTOPOU CIy4ailHOM
BEJIMYMHBI — KPUTEPHsI, TOUYHOE WM NPUOIMKEHHOE pacipesiesieHne KOTOpOro u3-
BecTHO. O003HAUMM 3Ty BEIMYMHY YEpe3 Z, €€ 3HaueHue sABigeTcs (yHKUUEH OT
AIIEMEHTOB BBIOOPKU Z=Z(X|, X, ..., Xp). IIpolierypa npoBepKH TMIOTE3bI MPEIITUCHI-
BAET Ka)XXKJIOMY 3HAUYECHUIO KPUTEPHUS OJHO U3 JABYX PELIEHUN — NPUHATH WIH OTBEPT-
HYTh TUNOTE3y. TemM caMbIM Bc€ BBIOOPOYHOE MPOCTPAHCTBO U COOTBETCTBEHHO
MHOECTBO 3HAYEHUI KpUTEpHUs JEIISTCS HA 1BA HEMEPECEKAIONIUXCS MOAMHOXKECTBA
So u S;. Ecnu 3HaueHune kputepus z nomajgaer B 001acTb Sy, TO TMUIOTE3a MPUHUMA-
eTcs, a eclii B 00J1acTh S;, — TUNOTE3a OTKIIOHseTCs. MHOXKECTBO Sy Ha3bIBaeTcs 00-
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JIACTBIO MPUHATHS TUITOTE3bI WIIH 00JIaCThIO JOMYCTUMBIX 3HAYCHUH, a MHOXKECTBO S|
— 00J1aCThIO OTKJIOHEHUS THUIIOTE3bl WU KPUTHUECKON 00JjacThio. BriOop omgHOM 00-
JaCTH OJTHO3HAYHO OTPEETSET U IPYTYI0 00JIaCTh.

[IpunsTHE WK OTKIOHEHHE rumnoTe3bl Hy mo ciyyaiiHoil BBIOOpKE COOTBETCT-
BYET UCTHHE C HEKOTOPOU BEPOSITHOCTHIO M, COOTBETCTBEHHO, BO3MOXHBI JIBa poOJa
omn6ok. Omundka nepBoro poja BOZHUKAET C BEPOSITHOCTBIO || TOrAa, KOrja OTBEp-
raeTcsi BepHas runoreza Hy u npunumMaercs konkypupyromas runore3a H;. Omubka
BTOPOI'0 poJa BOZHUKAET B TOM Ciydae, KOrJa IPUHUMAETCs HeBepHas runoresa Hy,
B TO BpeMs Kak CIpaBeyIMBa KOHKypupyromas runore3a H;. JloBepurenbHas Bepo-
ATHOCTB — 3TO BEPOSATHOCTH HE COBEPIIUTH OMIMOKY MEPBOTO POJA U MPUHSITH BEPHYIO
rurniore3y Hy. BepossTHOCTH OTBEpPrHyTh JIOKHYO runore3y Hy HaszpIBaeTcs MOIIHO-
CTBIO KPUTEPHUSI.

3.2. Tunogvie pacnpedenenus

[Ipyn mpoBepke ruroTe3 MHUPOKOE MPUMEHEHUE HAXOIMUT PN TEOPETUUYECKUX
3aKOHOB pacnpezeneHus. HanlOonee BaXXHBIM U3 HUX SIBISETCS HOPMAJIbHOE pacipe-
nenenue. C HUM CBsI3aHBI pacrpenencHus Xu-kBaapar, CterogeHTta, dumiepa, a Tak-
’Ke MHTerpai BeposTHocTed. Iyl yka3aHHBIX 3aKOHOB (DYHKILIMU pacipeiesieHus aHa-
JUTUYECKHU HE TPeICTaBUMbl. 3HAUCHUS PYHKUUN ONpPEneNsatoTcs Mo Tabiuiam Wiu C
MCIIOJIb30BaHUEM CTaHAAPTHBIX MPOLEAYDP MAKETOB MPUKIAJAHBIX POrpamMM. Y Ka3aH-
HbI€ TAaOJIUIIBI OOBIYHO MOCTPOEHBI B LENSAX yI00CTBA MPOBEPKU CTATUCTUUYECKUX TH-
MoTe3 B yIepd TEOpUHU paclpeiesieHnii — OHM coJiepKaT He 3HaueHHs (QyHKIHM pac-
MIpEAEIEHUs, & KPUTHYECKUE 3HAUEHUSI apIryMEHTAa.

3.3. Ilposepka eunomes o 3axone pacnpeoeneHus

OOBIYHO CYIIHOCTB NMPOBEPKH MIIOTE3bI O 3aKOHE pacnpenenenus D] 3akiro-
yaeTcs B caeaymomeM. Mimeercst BeiOopka D/ pukcupoBaHHOro o0beMa, BIOpaH Win
M3BECTEH BHJl 3aKOHA pacHpEeleNIeHUs TeHEepalbHOW cOBOKymHocTu. Heobxommumo
OLICHUTH IO 3TOM BHIOOPKE MapaMeTphbl 3aKOHA, ONPEACNIUTh CTENIEHb COrIACOBAHHO-
cti D/ u BbIOpaHHOTO 3aKOHA pacHpeieNieHns, B KOTOPOM MapaMeTphbl 3aMEHEHbI X
OLIEHKAMH.

ConocTaBiisisi BO3MOXHOCTH Pa3UYHBIX KPUTEPHUEB, HEOOXOIUMO OTMETHUTh
cienytone ocooennoctu. Kpurepuii [lupcona ycToiunB K OTAEIbHBIM CIy4ailHBIM
omnbkam B DJI. OnHaKo ero npuMeHeHue TpedyeT IPyNIUPOBAHMS JAHHBIX MO WH-
TepBajiaM, BHIOOP KOTOPBIX OTHOCUTENILHO MPOU3BOJIEH U MOABEPKEH MPOTHUBOPEUU-
BbIM pekoMeHnauusaM. Kpurepuit Konmmoroposa ciabo 4yBCTBUTENEH K BUJY 3aKOHA
pacnpesiefieHus U TOJIBEPKEH BIUSHUIO MOMEX B MCXOJHOM BBIOOpKE, HO MPOCT B
npumeHeHuu. Kpurepuit Museca umeer psij o01mux cBoiCcTB ¢ kputepuem Konmoro-
poBa: 00a OCHOBaHbI HENOCPEJCTBEHHO Ha pe3yibTaTax HAOIIOACHUS U HE TPEOYIOT
MOCTPOEHUS] CTATUCTUUYECKOTO Psiia, UTO MOBBIIIAET 00BEKTUBHOCTH BHIBOJIOB; 00a HE
YUUTBHIBAIOT YMEHbIIIEHUE YMcia CTerneHed CBOOOIbI MPH ONpeeIeHUN apaMeTpoB
pacnpeniesieHus: o BBIOOPKE, a 3TO BEJET K PUCKY IPHUHITUS OUIMOOYHOMN TUIOTE3HI.
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Hx MNPCAIIOYTHUTCIIBHO IIPUMCHATH B TCX CIIy4dasiaX, KOraa 1apaMCTpbl 3aKOHaA pacIpe-
ACJICHUS U3BCCTHBI alIpUOPU, HAIIPUMED, IIPU IIPOBCPKEC JATUNKOB CﬂyqaﬁHBIX YUCCII.

IIpy mpoBepke TUIIOTE3 O 3aKOHE pacHpeieieHus CIEAyeT MOMHUTb, 4YTO
CJIMILIKOM XOpOIII€E COBIAJIEHUE C BHIOPAHHBIM 3aKOHOM paCIpe/ieNIeHUs MOXKET ObITh
00yCJIOBJICHO HEKAYECTBEHHBIM dKCTeprUMEHTOM (“‘moaunctka” DJ1) uin npenB3saTou
MpeIBapUTEIbHON 00pabOTKOM pe3ynbTaTOB (HEKOTOPBIE PE3YNIbTAThl OTOPACHIBAIOT-
CSl WJIM OKPYTJISIOTCS).

Brei6op kpuTepusi mpoBEpKH THIOTE3bl OTHOCUTENBHO MpPOU3BOJIeH. Pa3Hble
KPUTEPUH MOTYT J1aBaTh PA3JIUYHBIE BBIBOABI O CIPABEIIMBOCTU TMIIOTE3bI, OKOHYA-
TENBbHOE 3aKJIIOUEHUE B TAKOM Cllydae NMPUHUMAETCS Ha OCHOBE HE(POPMAaJIbHBIX CO-
oOpakeHnil. TOYHO TakXke HET OJHO3HAUYHBIX PEKOMEHJALMH MO BBHIOOPY YpPOBHS
3HAYMMOCTH.

Tema 4. MeTobl OLIEHKH apaMETPOB PACTIPEACIICHUS

4.1. Toueunas oyenxa napamempos pacnpeoeetus

Toueunas oleHKa nmpeanojaraeT HaxoX/JIeHNUE €AMHCTBEHHOW YUCIOBON BEIH-
YUHBI, KOTOPasi M1 TPUHUMAETCS 3a 3HAUEHHUE MapameTpa. Takyro OLIEHKY IIe1eco00-
pa3Ho OMpeeNsITh B TeX ciyyasx, korga ooseM D/ nmocrarouno Benuk. [Ipuuem He
CYLIECTBYET €AMHOr0 MOHATHS O 10CTaTOYHOM 00beMe DI, ero 3HaueHue 3aBUCUT OT
BUJIa OIIEHMBAEMOTI0 napamMerpa (K 3TOMy BOIPOCY NPEICTOUT BEPHYTHCS IIPU U3y4e-
HUU METO/IOB MHTEPBAJILHOMN OIIEHKU MMapaMeTpoB, a MPeIBAPUTENHHO OyIeM CUUTATh
J0CTaTOYHOU BBIOOPKY, cojepkauryto He MeHee ueM 10 3nauenuit). [Ipu manom 06b-
eme DJI ToueuHble OLIEHKH MOTYT 3HAUUTENIbHO OTIUYATHCS OT UCTUHHBIX 3HAYEHUU
napameTpoB, YTO AENAET UX HEMPUTOJAHBIMHU JIJIS1 UCIIOJIb30BAHMS.

3ajavya TOYEUYHOU OIICHKHM MapaMeTpoB B THUIIOBOM BapHaHTE MOCTAHOBKH CO-
CTOUT B cieayrouieMm [3].

Nmeetcs: BoiOOpKa HaOMIOCHUH (X1, X2, ..., Xp) 3@ CIAyUYaliHOW BeTUYMHON X.
O6bem BeIOOPKH N (PUKCHUPOBaAH.

W3BecTeH BUJA 3aKOHA paclpelefieHus: BEIUYMHbI X, Harpumep, B (Gopme
riotHocTH pactpeaenenus f(T, x), rne T — HeusBecTHbIN (B 0011IEM clyyae BEKTOP-
HBII) nmapameTp pacnpenaenenus. [lapamerp sBisieTcss HECTy4YailHOM BEIMYMUHOM.

TpeGyetcs HailTu oueHky napamerpa T 3akoHa pacnpeeneHus.
OrpanudeHus: BHIOOpKa MpeCTaBUTEIbHAS.

CymiecTByeT HECKOJIBKO METOJIOB PEIICHMS 3aJladyd TOYCYHOW OIICHKHW Tapa-
METpPOB, HanOoJiee yNOTPCOMTEIBEHBIMUA U3 HUX SBJISIOTCS METOJBl MaKCHMAaJIBHOTO
(HamOoJIBIIIEer0) MPaBAONO 00U, MOMEHTOB M KBAHTHJICH.
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MeTtoa MakCUMaJIbHOTO TIPABIOTN01001s TTO3BOJISET MOTYUYUTh COCTOSITEIBHBIE,
¢ peKkTUBHBIC (€CIU TaKOBBIE CYIIECTBYIOT, TO MOJy4YEHHOE peleHue AacT ddek-
TUBHBIC OIICHKH), JOCTAaTOYHBIC, ACHMITOTHYECKH HOPMaJIbHO paclpeeicHHbIe
OIICHKHU. DTOT METOJ MOXKET JlaBaTh KaK CMEIICHHBIC, TAK U HECMEIICHHBIC OIICHKH.
CwMmelieHue yaercst yCTpaHUTh BBEJIEHUEM MOIpaBoK. MeTo1 0cOOEHHO MoJIe3eH Mpu
MaJIbIX BBIOOPKaX.

MeTog MOMEHTOB MO3BOJISIET OJYYUTh COCTOSITEbHBIE, JOCTATOYHBIE OIICHKH,
OHM TPU JOBOJILHO OOIIMX YCIOBHUSAX PACIPEACICHbl aCUMITOTUYECKH HOPMAJIBHO.
CwmernieHue yaaeTcs yCTpaHUTh BBEICHHEM MONpPaBokK. I(HPEKTUBHOCTh OLIEHOK He-
BBICOKasI, T.€. JakKe MPH OOJBIINX 00beMax BBHIOOPOK JMCIEPCHUSI OLIEHOK OTHOCH-
TEJIBHO BEJIMKA (32 UCKIIOYEHUEM HOPMAJIbHOTO pacIlpeiesieHus, s KOTOPOro Me-
TOJ MOMEHTOB JiaeT 3((deKTUBHBIC OIICHKH). B peanu3anuu MeTo]; MOMEHTOB MPOIIE
METO/Ia MaKCHUMaJbHOrO Npasaonoaodus. HamomuuMm, yto Merox 1enecooOpazHO
MIPUMEHSITH JJIsl OLICHKU HE 0ojiee 4eM YeThIpeX MapaMeTpoB, TaK KaK TOYHOCTh BHI-
OOpPOYHBIX MOMEHTOB PE3KO MaJaeT ¢ YBEIUUYECHUEM UX MOPSIKA.

CYH_IHOCTB MCTOJa KBaHTHJIEH CXO0Xa C MCTOAOM MOMCHTOB!: BBI6I/IpaeTC$[
CTOJIBKO KBaHTHJIeﬁ, CKOJIBKO Tpe6yeTc51 OICHUTH IMapPaMCTPOB; HCU3BCCTHLIC TCOPC-
THYCCKUC KBAHTHUJIM, BBIPAKCHHBIC YCPC3 MAPAMETPLI PACHIPCACIICHUA, ITPUPABHNBA-
IOTCA K OMIIMPUYICCKUM KBAHTHUIISAM. Pemenue HOJ'Iy‘IeHHOI\/i CHUCTCMBI ypaBHCHI/Iﬁ HacT
HNCKOMBIC OIICHKH IIapaMETPOB.

MCTOI[ KBaHTHUJICH ITO3BOJISIET MOJYYNUTH aCUMIITOTUYCCKHN HOPMAJBHBIC OIICH-
K, OOTHAKO OHU HCCYT B cebe HCKOTOPLIﬁ CY6’BCKTI/IBI/IBM, CBSI3aHHBIM C OTHOCHUTE]Ib-
HO IIPOU3BOJbHBIM BBI60pOM KBaHTUJICH. 9(1)(1)CKTI/IBHOCTB OLOCHOK HC BBIINIC MCTOAA
MOMCHTOB. OHpCJICJIeHI/IC OLOCHOK MOKCT IIPHUBOAUTH K HCO6XOI[I/IMOCTI/I YUCJIICHHOT O
peuicHus 10CTATOYHO CIIOKHBIX CUCTEM ypaBHeHHﬁ.

OI_ICHKI/I, BBIYUCJIICHHBIC HAa OCHOBC PA3JIMYHLIX MCTOAOB, PAa3JIMYarOTCA. VHu-
BCPCAJILHOT'O OTBETA HA BOIIPOC, Kakou u3 PAaCcCMOTPCHHBIX MCTOJOB JIYUIIC WUJIH CJIC-
AYyCT JIX ITOJIOKUTHCA Ha I[aHHBII\/i MCTOO IIPHU PCIICHUN JIFO00H 3aJgadyu, HCT. 3HaueHHe
OOCHKH B KaXXIOM KOHKPCTHOM CJIy4dac (I[J'IS[ Pa3HbIX BBI60p0K) OTJIN4YacTCA OT HC-
THUHHOI'O 3HAYCHH:A ITapaMCTpa HAa HCHU3BCCTHYIO BCINMYMHY, MHAYC T'OBOPA, CYHICCT-
BYCT HCKOTOpPAaA HOJIA HCOMPCACICHHOCTU B 3HAHUN I[CﬁCTBHTCJ'IBHOI‘O 3HAa4YCHUA IIa-
paMeTpa. KauecTBO OLOCHOK MOKHO OIPCACIIUTL KOCBCHHO IIYTCM IIPOBCPKHU COIJId-
COBAHHOCTH SMIINPUYICCKUX TAHHBIX U TCOPCTHUYCCKOTO 3aKOHA paCIIPCACIICHUA.

4.2. Unmepsanvras oyenka napamempos pacnpeoeeHus

HHTepBaHBHBIﬁ MCTOA OLCHUBAHHA IIAPAMCETPOB PACIIPCACICHUA CJ'Iy‘IaI‘/JIHI::IX
BCIIMYMWH 3aKIHOYACTCA B ONPCACIICHUN HHTCpPBAJIA (a HEC CAHMHHUYHOI'O 3Ha‘ICHI/IH), B
KOTOpPOM C SaHaHHOﬁ CTCIICHBIO JOCTOBCPHOCTHU 6YI[CT 3aKJIFOYCHO 3HA4YCHUC OLCHH-
BacMOro IapamMeTpa. I/IHTepBaJIBHaH OLCHKA XapaKTCPU3YCTCA ABYMA YHUCIAMHU —
KOHIIAMHU HHTCPBAJIAa, BHYTPU KOTOPOI'O IPCAIIOJIOKHUTCIIBHO HAXOAHUTCA HCTUHHOC
3HAYCHUC ITapaMcCTpa. HNuaue roBops, BMCCTO OTI[CHBHOﬁ TOYKH TJI1 OLHCHHBACMOI'O
mapamMeTpa MOKHO YCTAHOBUTH MHTCPBAJI 3HaquHﬁ, OJlHa U3 TOYCK KOTOPOIro ABJIA-
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€TCsl CBOETO poja "myuliei" onleHKol. VIHTepBanbHbBIE OLIEHKH SBISAIOTCS 00Jiee MOoJI-
HBIMU M HAaJI©KHBIMU 1O CPaBHEHUIO C TOYEUHBIMU, OHM TNPUMEHSAIOTCS Kak s
OOJBIINX, TaK U JJISI MajbIX BBIOOPOK. COBOKYIMHOCTh METOJIOB OINpPEAEICHUS MPO-
MEXYyTKa, B KOTOPOM JIeKHUT 3HaueHue napamerpa T, mojyuuiia Ha3BaHUE METOJIOB
MHTEpBaIbHOrO oleHuBanus. K ux unciy npunaiexur meroa Heiimana.

Tema 5. AHHpOKCI/IMaHI/IH 3dKOHa PaCHpCaACICHUS SKCIICPUMCHTAJIBHBIX JTAHHBIX

5.1. 3aoauu annpoxcumayuu

KonkpeTtHoe cozpepxkaHue 0o0pabOTKM OJHOMEPHBIX /] 3aBUCUT OT IOCTaB-
JICHHBIX LieJIeH UccaenoBaHus. B npocreimeM ciaydae JOCTATOYHO ONPEAEIUTh Iep-
BbIIl MOMEHT paclpe/iesieHusl, HalpuMmep, cpeaHee Bpemsi o0pabOTKHU 3ampocoB K
pacnpeneneHHoM 6a3e qaHHbIX. B 1pyrux cioyyasx TpeOyeTcsi yCTaHOBUThH BEPOSITHO-
CTHO-BPEMEHHBIE XapaKTEPUCTUKUA pPaCHpPEACICHUs, HAIPUMEDP, OLEHUTb BEPOST-
HOCTb CBOEBPEMEHHOI 00pabOTKM 3alpOCOB UM BEPOSITHOCTh OE€30TKa3HOU padOThI
CHUCTEMBI B TEUCHUE 3aJaHHOI0 IIEpUO1a BpeMeHU. /{11 HaXOKIeHUA TAKUX 3HAUYCHUN
TpeOyeTcs 3HaHME 3aKOHA paclpeesIeHUs KaKk HaubOosee IMOJIHOM XapaKTEepUCTUKU
COOTBETCTBYIOILEH CIy4YalHOU BEJIUYMHBI.

B kmaccuueckoil MaTeMaTH4ECKOM CTATUCTHKE MPEAINOIaraeTcs W3BECTHBIM
BHUJ| 3aKOHA PaCHpeleiICHUs U MPOU3BOJIUTCA OLECHKA 3HAYCHUW €ro napaMmeTpoB I10
pesynbTatam HaOmoneHuil. Ho oObIYyHO 3apaHee BUJI 3aKOHA paclpeieSIeHUs] Heu3-
BECTEH, & TEOPETUUECKUE IPEIAMNOJIOKEHNUS HE IMO3BOJIIOT €r0 OJHO3HAYHO YCTaHO-
BUTh. OOpaboTka D]l Takke HE IMO3BOJUT TOYHO BBIYUCIUTh WCTUHHBIA 3aKOH
pacripefiesieHus Tokasarenis. B TakoMm ciydae cleayeT TOBOPUTH TOJBKO 00
anmpokcuMaruyu  (MpuOJIM)KEHHOM  OMHCAaHWM) PEeaJbHOr0 3aKOHA HEKOTOPHIM
JIpPYyTUM, KOTOPBIA HE MPOTUBOpPEUUT D/ M B KAKOM-TO CMBICJIE€ TMOXO0XK Ha ATOT
HEHU3BECTHBIN NCTUHHBIN 3aKOH.

B cooTBeTcTBHU € ATUMH TOJIOKEHUSIMU TTOCTAHOBKA 33/1a4d alMpOKCUMAIINH
3aKoHa pactpenaenenus I/ popmynupyercs cienyronum oopazom.

Nmeetcs BriOOpKa HaOMOACHUN (X, X2, ..., X,) 3@ CIydaiHOW BennuuHON X.
O6bem BBIOOPKHU T GUKCHPOBAH.

Heob6xoaumo mogo0Opath 3aK0H pacnpeaesieHus (BUI U mapaMeTphl), KOTOPBIii
OBl B CTATUCTUYECKOM CMBICJIE COOTBETCTBOBAJ UMEIOIIMMCS HaOJI0ICHUSIM.

OrpanudeHus: BBIOOpPKa Mpe/IcTaBUTEIbHAS, €€ 00BEM JI0CTATOYCH JJIS OLICHKU
napamMeTpoB U MPOBEPKU COIIACOBAHHOCTH BBHIOPAHHOI'O 3aKOHA paclpeliefieHus U
3/1; IOTHOCTH paclpeaesieHus YHUMOAaJIbHAS.

5.2. Annpokcumayus Ha OCHO8e MUNOBbIX pacnpeoeseHull

3&)13"1& AIlIIpOKCUMAIlM Ha OCHOBC THIIOBBIX pacnpez[eneHHﬁ peuiacTCsa UTcC-
PAaOdOHHO U BKIIIOYACT BBITIOJIHCHUC TPCX OCHOBHLIX IIAT'0OB!:
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MNpCaABAPUTCIIBHOTO BBI60pa BH 4 3aKOHA PACIIPCACICHUA,
ONIPCACICHUS OICHOK ITAapaMCTPOB 3dKOHA PACIIPCACIICHUA
OLOCHKH COIJIACOBAHHOCTH 3aKOHA pACIIPCACICHUA U 3[[

Ecnu 3amaHHblil ypOBEHb COINIACOBAHHOCTH JIOCTUTHYT, TO 3aJa4ya CUMTAETCS
PELICHHOM, a €CJIM HET, TO LIaru MOBTOPSIOTCA CHOBA, HAUMHAs C MEPBOrO Iara, Ha
KOTOPOM BBIOMpaeTcs Apyroil BUJA 3aKOHA, WIM HaYMHAs CO BTOPOTro — MyTEM HEKO-
TOPOT0 YTOYHEHUS MapaMeTPOB pacipeiesiCHus.

Brei6op Buja 3akoHa pacrnpeiesieHUus] OCYUIECTBISIETCSl MOCPECTBOM aHallu3a
TUCTOIPAMMBbI pacrlpeeieHus, OUeHOK KOo3((UIIMEHTOB acCHMMETPUU M IKCIlecca.
[lo ctenenu "moxokecTu" THCTOrpaMMbl U TpadUKOB IJIOTHOCTEW pacrhpeneseHus
TUIIOBBIX 3aKOHOB WJIM MO "OJM30CTH" 3HAUYEHUN OLEHOK KOA()PUIMEHTOB U AHUana-
30HOB UX TEOPETUYECKUX 3HAUCHUIN BBIOMPAIOTCS paclpeesieHus] — KaHAUAAThI IS
MOCJIEAYIOIEN OLIEHKH MapaMETPOB.

Ilocne BBI60pa MoAXOaAIICTO BUAa PACTIPCACIICHUS IIPOU3BOIUTCA OLCHKA €TI0
mapamMeCTpOB, HUCIIOJIB3YyA MCTOAbI MAKCHMAJIbBHOTO HpaBI[OHOI[O6I/I$[, MOMCHTOB HJIN
KBaHTUJICH. B OeJAX YHPOIICHHA PCHICHUA 3a1da49U B Taba. 5.2 MPUBCACHBI PACUCT-
HBIC (I)OpMy.HBI IJIA BBIYUCIICHHUA OLICHOK IIaPpaMCTPOB THITOBBIX pacnpez[eﬂeHm”I.

[IpyMeHUTENBHO K BHIOPAHHOMY 3aKOHY paclpeiesieHus] MPOU3BOIUTCS MpO-
BEpKa TMIOTE3bl O TOM, YTO MMEIOLIAsiCS BHIOOpKA MOXKET MPHUHAANEKATh ITOMY 3a-
KOHY. Eci rumnores3a He OTBEPraercsi, TO MOXHO CUHUTATh, UTO 3aJaya anipoKCcCHuMa-
uuu pemieHa. Eciau runoresa oTBEpraeTcsi, TO BO3MOKHBI CIEIYIOIIHNE TEUCTBUS: U3-
MEHEHHUS 3HaYEHUH OIIEHOK MapaMeTpoB paclpeiesieHus; BBIOOp APYroro Buaa 3aKo-
Ha pachpeaeneHus; TpoJoJKeHne Ha0MoAeH! 1 nonoiHeHue Bei0opku. KoneuHo,
TaKOW MOAXOJ HE rapaHTHUPYET HaXOKJIeHHUE "MCTUHHOTO" WIM Aaxke mojadopa moj-
XOJAILIETO 3aKOHA PACTIPEACIICHUS.

[TpenmyIecTBO MPUMEHEHHUS THITOBBIX 3aKOHOB PACIPEICIICHUS COCTOUT B UX
XOpOoIIel N3YYEHHOCTH M BO3MOYKHOCTHU TTOJIYYCHHUS COCTOSATEIBHBIX, HECMEIICHHBIX
1 OTHOCUTENBHO BBICOKO A()(PEKTHUBHBIX OIIEHOK mapameTpoB. OJIHAKO pacCMOTpPEH-
HBIE BBIIIE TUIIOBBIC 3aKOHBI pacnpe/iesieHus] He 00J1aaloT He0OXOAUMBIM Pa3HOO00-
pasueM ¢GopM, MOITOMY HMX NMPUMCHCHHE HE JacT HEOOXOIMMOHN OOIIHOCTH Tpe-
CTaBJICHHS CIIYYaHBIX BEJTMYHMH, KOTOPBIC BCTPEUAIOTCS TP HCCIICIOBAHUN CUCTEM.

5.3. AHHpOKCI/IMaHI/IH Ha OCHOBC CIICIHUAJIbHBIX PAJOB

Tunosele psiAbl, U3BECTHBIE W3 MaTeMaTudeckoro aHanusa (psasl Tedmnopa,
®dypre), He MOAXOAAT AJid onucaHusl GyHKIMI pacrpeaesieHnid, Tak Kak He 00J1aaloT
CBOICTBaMU, MPUCYIIUMHU 3TOMY BUAY (yHKUUU. J[J11 mOoM0OHOTO OnmucaHusi mpen-
JIO’KEHBI crieluaibHble (YHKIMU, HAlpUMEp, OCHOBaHHbIE HAa NoJMHOMaxX YeOrbiieBa
— Dpwmura.

Psin I'pama — [lapnbe nenecooOpa3Ho UCIIONB30BATh AJIs OIMCAHMS pacIpeie-
JeHul, OMUM3KUX K HOpMaJIbHOMY. B Apyrux ciydasx HauMHAIOT MPOSIBISATHCS CEpb-
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€3HbIC HEJOCTATKH: PSJ MOXKET BECTH ceOsi HeperyysipHo (yBeIWYEHHE KOJIUYECTBA
YJICHOB PsiJla MHOTJA CHIDKACT TOYHOCTh alMmpOKCUMAIIUH ); OIIUOKHU armpoOKCUMaIINN
BO3pACTAIOT C yJIaJIEHUEM OT IIEHTpa pachpeieeHus; CyMMa KOHEYHOT0 YHClia 4iie-
HOB psijia NPpU OOJBIION acCUMMETPUU paclpeieSIeHUus] MPUBOIUT K OTPULIATECIBHBIM
3HA4YCHUSIM (PYHKIIMM, OCOOCHHO Ha KpasiX paclpenesieHHil. DTOT psll MPUMEHSIOT
TOJILKO TPH BEChbMa yMEPEHHOM KOX((PUIIMEHTE aCUMMETPHUHU, HE MPEBBIIIAIOIIEM
0,7. CnenosarelbHO, TMPUMEHEHHUE PSJAOB TOXKE HE OO0ECIEUMBACT HEOOXOIUMOMU
OOIIIHOCTH pelieHus 3a71a4 anmpoKCUMAIINH.

5.4. Annpokcumayus Ha OCHO8e YHUBEPCANbHBIX
cemelicme pacnpeoenetuil

CylecTBYIOT pa3IMYHbIE MOAXO0Abl K TOCTPOECHUIO YHUBEPCAIBHBIX CEMENCTB
pacripenenenuii. PaccMoTrpuM aBa HamOoJiee TUNMUYHBIX. [IepBBIM MOAX0 SBIsSETCS
JNaTbHENIIIUM pa3BUTUEM METO/1a MOMEHTOB, @ BTOPO OCHOBAH HA 3aMEHE UCXOHOU
BBIOOPKU JAPYTro, pacipeiesieHue KOTOPOH SBIISIETCS CTaHIapTHBIM.

Anmnpokcumalivs Ha OCHOBe ceMmelcTBa pactpenenenuit K. IMupcona

B pamkax nepBoro moaxoja OJHO U3 YHUBEPCAIbHBIX CEMEWUCTB paclpezee-
Hui npemyoxun K. [Tupcon. MoMeHTHI pacnipeieNIeHHs CIy4YallHOW BEJTUYUHBI, Jaxe
€CJIM BCE OHU CYIIECTBYIOT, HE XapaKTEPU3YIOT IIOJTHOCTBIO 3TOr'0 PACIPEIEICHUs, HO
OHU OIPEAEIISIOT €r0 OJHO3HAYHO IIPU HEKOTOPBIX YCIIOBUAX, KOTOPBIE BBIIIOIHAIOT-
Cs IIOYTH ISl BCEX UCIIOJIb3YEMBIX Ha IIPAKTUKE paclpeneseHui. liHnaue rosops, npu
perieHun 3aaa4 0opadoTku DJ] 3HAaHME MOMEHTOB PKBHUBAJIEHTHO 3HAHUIO ()YHKIIUU
pacnpenesneHys U COBIAJCHUE 3HAYEHUM IEPBBIX I MOMEHTOB JBYX paclpeieiacHUN
TOBOPUT O MPUOIU3UTEIBLHON OJMHAKOBOCTHU pactpeneineHuid. He 3Has TO4HO BHI
GyHKUMU pacnpeiesieHus1, HO, HalIsl r MepBbIX MOMEHTOB, MOXHO MOJ00paTh ApYyroe
pacrpeneseHue ¢ TEMH Ke IepBbIMU MOMeHTaMU. [IpakTudecku takas anmpoxkcuma-
LIAs1 OKa3bIBAECTCS XOPOLIEH IIPU COBIAJECHUU IIEPBBIX TPEX — YETHIPEX MOMEHTOB.

AHanu3 XapakTepHbIX 4epT (PYHKIMH IMJIOTHOCTH YHUMOAAJIBHBIX pacipeesne-
HUM TOKa3bIBAET, UYTO TH PACIpPEICIICHHUsS] HAUMHAIOTCS C HYJISA, MOJHUMAIOTCS /10
MaKCUMyMa, a 3aT€M YMEHBIIAIOTCSl CHOBA J0 HYJsI. JTO O3HA4YaeT, YTO JUIsl OInHca-
HUS MOJ00HBIX GYHKUIMNA MJIOTHOCTU pacnupeneneHuit f(x) Heo6xoaumo BeIOpaTh Ta-
Kue ypaBHeHus, st kotopbix df(x)/dx=0 npu caexyromux ycnoBusx: f(x)=0, Torna
Mo KpaifHell Mepe Ha OJHOM Kparo pacrpenesieHus OyleT COMPUKOCHOBEHHUE C OChIO
abcIce BBICHIErO MOpsAKA; X=a, I/Ie BeIMYMHA a COOTBETCTBYET MOJIE pacIpeelie-
HUS. DTUM YCIOBUSM /I [IEHTPUPOBAHHOM NEpeMeHHOW X yaoBieTBopsieT nudde-
pennuansHoe ypasrerne df / dx = (x-a)f /(by + bix + byx?), pelenre KoToporo mpu-
BOJUT K CEMEUCTBY pacrpeneneHuil Ilupcona. J[eMCTBUTENBHO, B 3TOM ypaBHEHUU
df(x)/dx paBHo nymo, ecnu f(x)=0 wim x=a. CemeiicTBO pacupenenenuit [Tupcona
BKJIIOYAET HE TOJBKO YHUMOJaJbHbIE, HO U pacnpeneneHus, umeromue U-o0pa3Hyio

dbopmy (11Be MOJIBI).

Anmnpokcumalnus Ha OCHOBE CeMENCTBa pactpenesieHuil [[»xoHcoHa
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OTOT yHMBEpCAJIbHBIA BHUJ allpOKCHUMAaIlMd OCHOBaH Ha TaKOM IpeoOpa3oBa-
HUU g(X) UCXOAHOW ciyyaliHOU BennuyuHbl X (3aaHHOW B HEKOTOPOM HHTEpBaje),
KOTOPOE MO3BOJIUT PacCMaTPUBATh Pe3yibTaT NpeoOpa3oBaHMsl KaK CTaHIaPTU30BAH-
HYIO0 CIy4aliHyH0 BEIUYUHY, PACIPEACIICHHYIO 110 HOPMalbHOMY 3aKOHY. JlaHHOE
npeoOpa3zoBaHue JOMYCTUMO MPU CIEAYIOIIUX YCIOBUAX: (DYHKIMS MJIOTHOCTH pac-
MpeesIeHUs CIIy4aiHOW BEIMYUHBI X SBISETCS YHUMOJAIbHOM; QyHKIMS g(X) ABIIS-
€TCsl MOHOTOHHOM Ha 3aJJaHHOM MHTepBaje; 00JacTh 3HAaUeHU QYHKIUH g(X) JCKUT
B JlMana3oHe. YKa3aHHbIM YCJIOBHUSIM OTBeYaeT cucteMa (YHKUUN, MpeioKeHHas
JIKOHCOHOM. JIOCTOMHCTBO JAHHOI'O MOAXO0JAa COCTOMT B TOM, YTO 3HAYEHUS DMIIU-
pUYeCKOM (GYHKUMU paclpeaesieHus Cy4ailHOW BeJIMUMHbI X BBIYUCIISIIOTCS KakK 3Ha-
yeHUs! QYHKUMKA HOPMAJIBHOTO pacipeieICHuUs.

Bo3moxxHocTn pacnpenenieHuil  JDKOHCOHAa IO OMNMCAHUIO CTAaTUCTUYECKUX
JAHHBIX MMPAaKTUYECKHU SKBUBAJIECHTHBI pacnpeneneHusm Ilupcona. @yHknuum pacope-
nenenust [[>KoHCOHA B SIBHOM BHUJIE MPEACTAaBUThH HEJb3s, /1a B 3TOM U HET HEOOXO01H-
MOCTH, TaK Kak pacyeT 3HaueHUH (yHKUUN pacmpeneNeHus OCYUIECTBISETCsS Ha OC-
HOBE HOPMAaJIbHOTO PaCIpeEICHUS.

OrnpeniesieHne MOMEHTOB WJIM MOCTpOeHUE (DYHKIIMK TIPaBAONOA00US JJIsl pac-
npeaeneHui JP>koHcoHa TOCTaTOYHO TpyAoeMKo. sl nenel annpoKCUMAaIMK MPOILE
WCIOJIb30BaTh METO KBaHTUJIEH. KOInuecTBO UCIOJIb3yeMbIX KBAHTUIIEH U COOTBET-
CTBEHHO YpaBHEHUI PABHO KOJMWYECTBY ONPEEIIEMbIX TapaMETPOB paclpeIeICHUS.

CJICI[yeT YUYUTBIBATb, YTO PACCMOTPCHHBIC YHUBCPCAJILHBIC CIIOCOOBI aIIIIpoK-
CUMallu1u HC ABJIIAIOTCA BCCO6T>CMJ'IIOH_[I/IMI/I — CYHICCTBYIOT CﬂyqaﬁHble BCJIIMYUHBI,
pacipeacyicHUuC KOTOPBIX IINIOXO OIMUCBIBACTCA YKA3dHHBIMHU 3dBUCUMOCTAMU. B nep-
BYIO 04CpCab K HUM OTHOCATCA cnyqaﬁHLIe BCIIMYUHBI C YCCYCHHBIMH 3aKOHAMHU pacC-
MpCaciICHU:.
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3. JlabopaTopHbIe 3aHATHUS

JlaGopartopnas pad6ota Ne 1.

Hucnosnie xapakrepucruri. Cpeanee apuiMeTHieckoe i
CAYHANHBIX BEJINUHH ONPEICIACTC 110 (hopyyne:

_ ] "
Y= x (1)
n o
HITH
- m m m -
o N et X, X — (2)
n oon n
m,
[JI¢—= = HACTOCTL MOABICHHA SHAYCHUA X,
n
Heewmemennoii OLCHKOIT JIMCTICPCHH ABJIACTCHA
CPETHEKBAIPATHUECKOE OTKIOHEHHE!
l i .
S O (x, -3) (3)
n—1 o

Kpome onpenenenns 4HCIOBBIX  XAPAKTCPHCTHE 118
JOCTHAREHHS  HATISIHOCTH  CTPOST  PAsIHUHBIC  rpafikn
CTATHCTHYECKOIO  PACTIPE/IC/ICHIA, 13 KOTOPBIX Halle BCEro
HCTOABVIOT HOJIHTOH, THCTOIPAMMY 1 KVMVISTHEHVIO KPHBYIO.

['nerorpayva npeacrasaser codoil CTyneHIaTyio (urypy,
COCTOANIVIO 113 HPSMOYTOALHUKOB,  OCHOBAHMAMH  KOTOPLIX
CAVIKAT OTPE3KI. W300PAKAIONINE MHTEPBAIL BAPHAIHOHHOTO
paga, @ BBIMETHL  PABHBl  HACTOTAM  HJIH  HACTOCTAM
COOTBETCTBVIONIMX  MHTCPBAIOM,  JICJICHHBIM  Ha  IIHPHHY
HHTEPBATA.

[losmron npeacrasiager codoil T0MAHYIO JTHHHIO, OTPEIKH
KOTOPOH COSAMHAIOT TOUKH ¢ KOOpauuaraMmu (x; - my). Jlns
HHTEPBATLHONO Paad CTPOST TOJIHIOH, COSIMHIS OTPEIKaMu
TOYMKH ¢ KOOPJIHHATAMH (Xjo, Mg WIH (X i)

KyMy 19 THBHAS KPHBAS - HTO KPHBAS HAKOIICHHBIX HACTOT
M HAKOIUIGHHBIX  wacrocTei. Lo papuanmonnsiii  paj
JAMCKPETHBI, TO KPHBAS NMPEICTABIAST CODOM JTOMAHYIO JTHHHIO,
OTPE3KH KOTOPOIT COSTHHMIOT TOUKH ¢ KOOpiaramu (; o™
HIH l'ajf”h}J Jmst nuTepBanbioro  BApHALMONHOrO  Psii
CTpoaT crynenyarvio kpusyio. Hlupuna kamaol cryneHnkn
PABHA BEJIMUMHE HHTCPBAIL, d €C BBICOTA - COOTBETCTBVIOMIEMY
JAHHOMY  HHTCPBATY  3HAUCHHIT HAKOIUICHNON 9acToTel WM
YACTOCTH,
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Faxanmne: llo JLARTTHBIM IIpL‘I.".]C}TIEI | BBIMHCIHTD L‘pt,'llll._"t‘
Ll]".lllil}.".]'C'I'lllIt‘L'I{'[}'C. I!]:]Gl]}?[“i[[}'l{l AHCTICPCHIY 1 NOCTPOHTE
FECTOTIPAMMY H CTUTHCTHYCURY O It]l‘y']]l'{ll]il{l Pracipe Qe ICTTHA.

Viazanme:  Kommuectso HITTCPBATOB  OIIPCIC/SETCS 10
(popuy e Crapumecca;

r=1+33ign (4)
[npiia HHTepBaIa onpeeseTes mo (hopmye:;

X . —X
} = —Imax min (5)

I
,-Fl.'l.ﬂ I".,'J{}ﬁi.l'l'[ii.l BLIYMTHCIICITHA SHAMCITHA IParni
HHTCPELTL, HaeTOTY  [NONIDHEAE B HHOTOPBAIL o CopeInmy

HITCPBATOBE CBCCTH B '['i.l':.}.'[]ill}' I

Tadmna |

[TpaHunn Cepeanda | Yacrota Crarmernieckan
|1HJI..'|'.|I:5-iLI'ifII‘.- |||||L'p]ili.lill:5- nomagaHH A ] I‘.-\_‘P-'i]:-IIII'iII'L'II:-
Xj- Xi+) Xoi HHTEPRANEL 1N; Di
| 2 3 4
,-I-L.'[H [ocTpocing CTATUCTHYE CKOH (PVHKIIHHA

pacipeIeaeis MOKHO BOCIIOIL30BATBCA (hOpPMY 01
Fi(xi) = P+ Filxg)

rae Filxp) =10

[Hpumep 1. [ponsseneno 50 wimepennil  HanpszKe s
PAIHOCHI I OJIHUM M TeM ke npudopom.  Pesyiabnrars
HIMEPEHHH NpuBe/IeHs B Taduune | npuioskenns 1.

Maccus  IKCHEPHUMENTAIBHBIX  JIAHHBIX  B3ATh B
COOTBETCTBHH € BaPHANTOM, 3 AHHLIM [PENOIABATEICM HIH B
COOTBETCTBHH C IIH(POM CTV/ICHTA.
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JlaGoparopnas pa6ota Ne 2
BbeIpaBHUBaHHE CTATUCTUYECKHUX pacHpe/IeICHUI

[Ipu ucnonb30BaHUM BEPOSITHOCTHBIX METOJIOB OLIEHKH MOJYYEHHBIX pe-
3yJIbTAaTOB BAaXKHOM 3a/iaueil sIBISIETCS HAXOXKJEHUE (PYHKIUHU pacIlpeesieHus II0
JAHHOMY CTAaTHCTHYECKOMY psany. Takas omnepanusi Ha3bIBaeTCS BbIpaBHUBAaHUEM
CTaTUCTHUYECKOTO pachpeiesieHus, a UCKOMYIO (DYHKIIMIO paclpeesieHus], WK IJI0T-
HOCTb pacIpe/ielieHHs Ha3bIBalOT BHIPABHUBAIOIIMMH.

Buj nonurona wiM rucTorpaMMbl O3BOJISIIOT CIENATh BBIBOJ O BO3MOKHOCTH
BBIPABHUBAHUS C MIOMOIIBIO TOT'O UM MHOTO 3aKOHA pacIpeiesieHus.

BbipaBHUBaHME CTATUCTUYECKOTO pacipeiesieHus IPOBOAUTCS B CIEAYIOLIEM
MOPSJIKE:

1) BEIOMPAIOT TEOPETUUECKUI 3aKOH pacIpeiesieHus;

2) BBIYMCIIAIOT apaMeTPhl paclpeesieHHus;

3) ctposT rpadguky BblpaBHUBAOIIEH GYHKINU pacnpenaeneHus F(x) uin mioTHOCTU
fix)=p(x) nns 3HAYEHUH X;, TNI€ X; - BApUAHTA, WIN JJI1 3HAYCHUH X;,, TIE X;, - CEPEIIU-
Ha MHTEpBaJIa (IJIsI HHTEPBAJILHOT'O BApUALIMOHHOTO PAJIa);

4) cpaBHMBaIOT rpaduku TeopeTudeckoil GpyHkuuu pacnpeneneHus F(x) u smnupu-
yeckoil F'(x) unu f(x)=p(x) 1 THCTOIPAMMBI.

CpaBHeHuEe IpaUKOB MOKA3bIBAET, HACKOJIBKO TEOPETUUECKHUM 3aKOH pacrpe-
JIEJICHHs YIOBJIETBOPUTEIBLHO OTpa)XKaeT dKCIepUMEHTalbHble nanHble. Ecnu pacxo-
xaeHue mexay F(x) u F' (x) HeBeIMKO, MOXHO CUMTaTh, UTO F(X) ompeneneHo npa-
BUJIBHO.

BripaBHuBaomas QyHKIus pacrnpeereHusi CrilaXuBaeT BCE TE€ CllydailHble
OTKJIOHEHHUS, CBOMCTBEHHbIE F ' (X), KOTOpbIE MPOUCXOIAT U3-3a OIPAHMYEHHOIO
o0ObeMa HaOIIOACHUIA.

3apanme: [lo nanaeiM npuMepa 1 BHIpaBHUTH CTATUCTUUYECKUN P,

Pemenue:

1. TToctpouts rucrorpammy. [lo Buagy rucrorpamMmsl (OmpeaeianTsb) BEIOpaTh TEOpe-
TUYECKUN 3aKOH pacrpejesieHus. Eciu 3akoH pacnpenefieHuss HOpMalbHbIA, TO €ro
IJIOTHOCTh paBHAa:

(x_mx )2

267

1
f(x)—]?(x)—m‘e ©)

2. Beruucaute m, = X " 0.
3. Berauciuts f{x) 11 cepeiuH HHTEpBaAIOB. JJIsl 3TOT0 BBOIAT NEPEMEHHYIO
X —X
t=-—*1t—= (7)
o}
1, UCTIOJIb3YsI CBOWCTBO HOPMAJIBHOTO pacipeIeiIeHuUs

F =170
O

0 IPWIOXKEHUIO 2 HalijieM 3HaYeHus f(1).
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B ClIy4ac MCIIOJIb30BAHUA MHTCPBAJIOB IIPUMCHAIOT 3aBHCUMOCTD

=" 1.
O

rje /i - MpuHa MHTepBaa.
Jlist ynoOcTBa, BEIYMCIEHUS CBECTH B TaOIuUILy 2.
Tabnuua 2.

Cepenunsl (x,, —X) S

h Fx)=F(1)
UHTEPBAJIOB X;, =" f(x)= P S

F(x)=F(¢) - 3HaueHust TeopeTUYecKor PyHKIUU pacrpeaeseHus, HailJleHHoe 1o Tao-
munam ¢yHkuuu Jlamnaca (npunoxxenue 3), rae F(¢) = 0,5 + (7).

4. IlocTpouTh Tpaduku TeOpeTUUECKON QPyHKIMU pacrpeaeneHus F(x) u smnupuye-
ckoit F'(x).

5. Jlna nmoctpoeHus 3HaueHui F '(x) MOKHO BOCIOJIb30BAThCS JaHHBIMH MEPBOM pa-
OOTHI.
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JlaGopartopnas pad6ota Ne 3

IIpoBepka runoressl O BUJIE€ 3aKOHA PaCIpeICICHUS
BEPOATHOCTEN pe3ysibTaTa U3MEPEHUS

[IpoBepka rumnoTe3bl 0 BUJIC 3aKOHA paclpeieieHUs BEPOSITHOCTH PE3yIbTaTOB
WU3MEPEHUST OCYIIECTBIACTCS C MOMOIIBIO KpUTepHUeB coriacus. [lopsmok mpoBepku
TUIIOTE3bl O BUJIE 3aKOHA PACIPENENICHHUs] ¢ TTOMOIIBI0 KPUTEPUEB COTJIACUS MOYXKET
OBITH CIICTYIOIIEH
1) BEIOMpAIOT MEpPY PACXOKICHUS MEKAY TEOPETUUECKUM M SMIUPUICCKUM 3aKOHa-
MU pacrpeeeHust u,

2) 3a71a10T YPOBEHb 3HAYUMOCTHU KPUTEPHUS O

3) BBIUMCIISIIOT MEPY PACXOXKICHMsS JJIsl MUCCIIEAYEMOro CTaTUCTHUYECKOTO pachpeie-
JICHUSA U,

4) HaxoaAT TabJIMYHOE 3HAYEHUE U, OTBEYAIOIIEE 3aJaHHOMY YPOBHIO 3HAUYMMOCTH
a,

5) nenaroT BBIBOJ, OTHOCUTEIIBHO MPOBEPSIEMOM TUIIOTE3bl O COTJIACOBAHHOCTH TEOPe-
TUYECKOTO U AMITUPUUYECKOTO PACTIPEICIICHUMN:

€CJIM U,> U, — TUTIOTE3a OTKIIOHSIETCS;

€CIu U,< U, — TUTIOTE3a TPUHUMACTCS.

HpOBepKa TUIIOTEC3bI O COTJIACOBAHHOCTH TCOPECTUICCKOTO U
OMITUPUICCKOTO PACTIPCACIICHUN C IIOMOIIBIO KPUTCPUA HI/IpCOHa

o o 2

Kpurepuii cornacust [Tupcona (kputepuii ) UCMOIB3YETCs] JOCTATOYHO YaCTO
MIpY UHTEPBAJILHOM OlLIEHKE U npu yucie n = 50. B kpurepuu [Tlupcona pacxoxaeHue
3a7a10T B BUJIE

(8)

IJI€ m; — 4acToTa;
P; — BeposITHOCTH MoNaJaHus B i-blii HHTEPBAI,

¥ — YHCJIO UHTEPBAJIOB;

n— 00BbEM HAOIIOIEHUN.

[pu n —> oo cilydaifHas BeIMUYMHA ¥ = x° HMEET pacIpencieHue Ilupcona ¢
K=r— 3 crenensimu cBOOOIbI, r1e K — YUCIIO0 MapaMeTPOB pacrpeeeHuUs.

IIpoBepka rumoTe3bl O COrJACOBAHHOCTH TEOPETUUECKOIO0 M AMIUPUUYECKOTO
pacnpenesnieHuid ¢ MoMoIIbI0 Kputepus [lupcoHa ocyniecTBisieTcsl B CIEAYIOMIEM T10-
pALKeE:

1) pe3ynbTaThl HAOMIOAEHUMN X1, X2, ..., X, TPYIIUPYIOT B UHTEPBAIBHBIN BapUaIIMOH-
HBIW P

2) CTPOSIT TUCTOTPAMMYy WJIU MOJIUTOH;

3) BBIIBUTAIOT TUIOTE3Y O BHJIC 3aKOHA pacIlpeesieHUs U ONPeesaioT ero napamer-

phi;
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4) 3a1a10T YpOBEHb 3HAYUMOCTH KpUTEpUsl & (MIpUIIOKEHUE 5, YUeOHHUK);
5) onpenensoT TEOPETUIECKYIO BEPOSATHOCTH IMOMAaHus CIIydYaiHOW BEJIMYUHBI X B
Ka)XJIblii HHTEpBAJI

f()=px) =" 1), ©)

o

6) OMPEIeIAIOT BENUMHY PACXOKICHHS X ;
7) onpeAesoT YUCIo cTeneHe cBo0oasl S =k —r - 1.
JI71s1 HOpMaJIBHOTO pacpEeNICHUs] TPUHUMAIOT; S = 7 - 3.
8) 1o TaGNHIAM YPOBHS 3HAYMMOCTH KPUTEPHs « pacrpenencHus P(x”) HaxomusT
3HAUYCHHE X g, 110 34JaHHOMY YPOBHIO 3HAYHMOCTH @ Ml YHCITY CTeNeHeil CBOGOIBI S,
9) nenaroT BBIBOJI O MPOBEPSIEMOIl TUIIOTE3E:
eCIH X, > X’ - TUIOTE3y OTBEPraioT;
eciu X*, < X’q, - THIIOTE3Y IPUHUMAIOT.

3ananue: Mo JaHHBIM IpuMepa | NPOBEPUTH TMIIOTE3Y O COTJIACOBAHHOCTH
SMIIUPUYECKOTO PaCIpe/ieNIeHUsl ¢ TEOPETUYECKUM. BhIUUCIeHHs] CBOIUM B TaOIHILYy

3.

Tabauua 3
I"'panu1ibl Yacrora Cepenuna ;X ~ X ft)
MHTCPBAJIOB m; MHTEpBaIa ! o
Xis Xit] Xio
| 2 3 4 5
2
Pl. :ﬁf(l‘l) I’ZP,' m; —I’lP,' (m,-— I’lP,) (mi _nPl_)2
o nP,
6 7 8 9 10

3navenus pyHKUHU f{1;) onpeensieM 1Mo NpuIoKeHuo 3 (pa3aaT. MaTepuan).
CymmupoBanue gucen B rpadax 9 umu 10 maer x°,.
Cnenathb BBIBOJ O COTIIACOBAHHOCTH AMITUPHUYECKOTO 3aKOHA PACTIPEICIICHHUS C
TEOPETHICCKHM.
[TpoBepka THIIOTE3BI O COTIIACOBAaHHOCTH
IMIUPUIECKOTO U TEOPETHUECKOTO PACTIPEACIICHHUS IO COCTABHOMY KPUTEPHIO

I[JISI IMPOBCPKHU HOPMAJIBHOCTHU 3dKOHA PACIPCACIICHUA PC3yJIbTaTa U3MCPCHUA
IO COCTABHOMY KPUTCPHIO PACCUUTBHIBACTCA COOTHOIICHUC

| _
—2 br; = %]
d= flzl (11)
n
“ 3 —x)
i=1
" IIPOBCPACTCA BBIITOJIHCHHUC YCIIOBUA

T€ dpin U dypgy 3ABUCSIT OT BEPOATHOCTU P, ¢ KOTOPOM MPUHUMAETCS PEILICHHE.
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3HaueHus d,,;, U d,y, HAXOIUM I10 Ta0JuIle 4.

Ecnu ycnoBue BBIOJIHSIETCS, TO JOTOJHUTEIIBHO TIPOBEPSIOTCS “XBOCTHI TE€O-
PETUYECKOTO U SMITMPUYECKOTO 3aKOHOB pacmpeiesieHus: BeposTHocTH. I[lpu
10<n<20 cyuTaeTcs MOMyCTUMBIM OTKJIOHEHHUE OJHOTO U3 HE3ABUCUMBIX 3HAYCHUM
pe3yibTaTa u3MepeHus x; ot X Oomblie, yem Ha 2,55, a ipu 20 < n < 50 gomyckaeTcs
He OoJsiee 2—x OTKJIOHEHHH, T.€. MPOBEPSAETCS YCIOBUE

x; — x| 22,58

(13)

[Ipu BBITIOTHEHUU OOOMX YCJIOBUM THUIIOTE3a O COIIACOBAHHOCTH AMITMpUYE-
CKOT'0 M TEOPETUYECKOTO PACTIPEACIICHUS TPUHUMAETCS C BEPOSITHOCTHIO

pz p*+ p* -1,
rzie p* — BEPOATHOCTD, C KOTOPOM OMPEACISIOTCS i U Ay, p* = 0,98.

Ecnm xots Obl 0IHO U3 ATUX YCIOBUM HE BBIMOJIHSIETCS, TO THUIOTE3a HE MPU-
HUMAaeTCsl.

Tabmuma 4
% =0,90 p*=0,95 *=0,99
" dmin dmax dmin dmax dmin dmax
11 0.7409 0.8899 0.7153 0.9073 0.6675 0.9359
16 0.7452 0.8733 0.7236 0.8884 0.6829 0.9137
21 0.7495 0.8631 0.7304 0.8768 0.6950 0.9001
26 0.7530 0.8570 0.7360 0.8686 0.7040 0.8901
31 0.7559 0.8511 0.7404 0.8625 0.7110 0.8827
36 0.7583 0.8468 0.7440 0.8578 0.7167 0.8769
41 0.7604 0.8436 0.7470 0.8540 0.7216 0.8722
46 0.7621 0.8409 0.7496 0.8508 0.7256 0.8682
51 0.7360 0.8385 0.7518 0.8481 0.7291 0.8648

3aganue: [lo naHHBIM pUMeEpa 2 IPOBEPUTH TMITOTE3Y O HOPMAIbHOCTH 3aKO-
Ha paclpeneeHuss BEpOATHOCTH pe3yJbTaTa U3MEPEHUS 110 COCTABHOMY KPUTEPHIO.

ITpumep 2. IIoBTOpHBIE U3MEPEHUS CUIIBI TOKA Ay CIEAYIOIINE PE3YJIbTATHI,
Mpe/cTaBlieHHbIe B Ta0auie 2 npuioxenus 1 (pa3gar. Matepua), MacCUB dKCIEpH-
MEHTAJIBHBIX JAaHHBIX B3STh B COOTBETCTBUU CO CBOUM BaApPHAHTOM.
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JlaGopartopnas pa6ota Ne 4
OmnpeneneHne HHTEPBATBHBIX OIICHOK ITAPAMETPOB PaCIIPeCIICHHS

CyTb UHTEpBaJIbHON OLICHKU MapaMeTPOB pacrpeiesieHuss COCTOUT B TOM, YTO-
OBl IOCTPOUTH UHTEPBAJ 3HAYCHUM, B KOTOPOM C 3aJIaHHOM BEPOSITHOCTHIO OYyJeT Ha-
XOJIUThCS TTapaMeTp pacmupeaesieHus. Takol UHTepBaJl Ha3bIBACTCS JIOBEPUTEIIHHBIM,
a
€ro TpaHullbl — BEPXHUMHU M HIKHUMU JIOBEPUTEIBbHBIMHU T'paHuIiaMu. C BEepoOsITHO-
CThI0 P = 1- MOBEpUTENIHHBIN UHTEPBAJ COACPKUT U3BECTHOE 3HAUCHHUE MTapaMeTpa.

BeposiTHOCTh P Ha3bIBAIOT TOBEPUTEIIBHON, @ @ - YPOBHEM 3HAYMMOCTH.

[Topsimox monyueHus MHTEPBAIbHON OIEHKH MapaMeTpPOB paclpeesieHus Mo-
KET OBITh CJICTIYIOIICH:

1. OIIPCACIIAOT OOCHKY CPCAHCTO 3HAYCHUA PC3YJIbTaTa U3MCPCHUA
_ ] "
Fo—Yx

-

L

2. OIpeleNsAT OLCHKY CPEAHETO KBAaJPaTUYECKOTO OTKIOHEHHUs PE3ysbTaTra U3Me-
peHus

8 LE (x, — %)
n—13

3. yCTaHaBIMBAIOT 3aKOH PAaCIpENENICHUs PE3yabTaTa U3MEPEHUS U MPOBEPSIOT CO-

[JIACOBAHHOCTb OMIIMPUUYECKOTO PACIPEAEIECHUS C TEOPETUUECKUM

4. ecnv 3aKOH paclpeleeHUs PE3yabTaTa U3MEPEHUS HOPMAIbHBIN, TO ONPEIEISIOT

CTaHJapTHOE OTKJIOHEHUE 10 popmyiie:
S

CCJIM 3aKOH PACHpPCACICHUA PC3YyJIbTATd U3MCPCHUA OTJIMYHBIA OT HOPpMAJIbHOT'O, TO
OoNpCACIIAIOT CTAHAAPTHOC OTKIIOHCHHUC 110 (I)OpMy.HCI

5. 3aJ1a10T JOBEPUTEIILHYIO BEPOSITHOCTL P = |-
6. U1l OIIpeACIICHUS TOBEPUTEIBHOIO MHTEPBAJa UCTIOJIB3YIOT COOTHOIIEHHUE:

£ = .fj,.'n.,

TJ€ € - MOJyIIMPUHA JJOBEPUTEIBLHOTO HHTEPBAIA;
t, - aprymenT QyHkuuu Jlamnaca, orBedaronuii BeposaTHocTH (1+P)/2, KOTOpBIA B
JIUTEpaType HA3bIBAIOT KBAHTUIIBIO HOPMAJIBHOI'O PACIIPEIENICHUs, €ClIM 3aKOH pac-
MpeneIeHns HOpMaJIbHBIN. Eciin sMnupudeckoe pacnpeaeaceHue NOJYMHUTCS 3aKOHY
pacnpeznencHust BeposTHOCTU CTBIOZCHTA, TO ¢, - apryMEHT MHTETPaNbHOW (QYHKIUH
pactpenenenus CThIOIEHTA.

Ecin smnupudeckoe pacnpenencHue MmoaunHAeTcss MHOMY 3aKOHY, TO £, — ap-
T'YMEHT, BXOJISIIIIHMI B HEpaBeHCTBO UeOkIiena.
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3HaueHHe apryMeHTa #, onpelelsoT no tadbauuam ¢yskuun Jlamnaca, Crero-
JeHTa 1 HepaBeHcTBa YeOnbiiena.

Ilpn HOpManbHOM pacupeneiIcHUu ¢, ONpenelaoT mo Tabnuuam Jlamiaca
(mpunosxenue 2, yaeOHUK), KaK:

l+ p s
1) — N _"-'<;"J,—|—|
2 L

MO>HO TakXxe 3anucarb
1+ p

(x)

C y4eToM 3TOro HaxoJsAT COOTBETCTBYIOIINE BEPOATHOCTH
I+ p

]

3HAYCHHUE X = [,
B 10 e Bpems
g
J" —_—
Jn
IToaTOMyY HOBEPUTEIBHON BEPOSITHOCTU p OTBEYAET JOBEPUTEIIBHBIA HHTEPBAI,
PaBHBIN

3aganue: [Io naHHBIM npuMepa | HallTH JOBEPUTENBHBIN UHTEPBAIL
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Jlaboparopnas pabota Ne 5

O6paboTKa PKCIIEPUMEHTATBHBIX JaHHBIX.
MHorokpaTHble U3MEPEHUS C PABHOTOYHBIMU 3HAYCHHUSIMH OTCUETA

HOpHJIOK BBITIOJTHCHUSI MHOI'OKPATHOT'O M3MCPCHUA IIPU PABHOTOYHBIX 3HAYC-
HHAX OTCUCTA IIPUBCIACH HA PUC. 1.

Maccue secHep HMEHTANE HHE JAaHHLE (I0IVIEHHE 11
HESABMCHMEE SHAYEHHH pESYIETATA H3MEDEHHA)

¥ othpactBaeTca

h 4

(Ouenka CPEAHET ) SHAMCHHA PC3vIETATI HAMEPCHHA

Y

{hienka CpeAHEr D KBAAPATHHSCROTD) OTRIOHEHHA
PEEVIIBTATA HIMSEHHA

Y

[TpoBepEa HOPMILTE-
HOUTH 34K0HA pac-
NPEICICHHE BEPOAT-
HOCTH PUsyIBTaTd
HAMCPEHHA [0 EPH-
Tepu K I Tnpeona
i \:.{mr nop )
ooy

Iposepra
HOPMATEHOCTH
3KOHA pacnpee-
JIEHHA BEPOAT-
HOCTH pe3yaLTaTa
HIMEPEHHA MO
COCTABHOMY
KPHTEPHED

Munoress o Hop-
MATTBHOCTH 3AKOHA
PHCTIPCICTCHAR BC=
POATHOUTH PE3yIh-

TATH HAMCPCHHA
MPHHHMACTCR HITH
OTECPrACTCA HA 0C-

HOBAHHH ATPHOPHOH
HHIPOPMALTHH

v

v

v



Ha

MumoTe
OTBEp-
racTeH

S

Y
Onpeagnenns Onpenensane Onpenenenne cpeanen:
CTAHJAPTHOM CTAHAAPTHOTO AP THHECKOTD
OTHIHE HHE CPeAHET) OTKIOHEHHA CPEIHETD g
APHPMETIMECKOrD APHYMET HHECKOTD f}'? -

Buitop
AOBEPHTENLIOH
BEPOATHOCTH H
onpeietetHe t, no
TABIHLAM Y HELHK
Jannaca

Britop
ADBEPHTENEHOH
BEPOATHOCTH H

onpenenenie ty no
HEPABSHCTRY
naYeduiuesa

Bebop
ADEEPHTENLIOH
BEPOATHOCTH H

onpeaenenHe f no
dopayne P=25(t)-1,
rae 28,0t —

HHTErpanLias
v ki
pacnpenensiiLg
BEPOATHOCTH
CrLiosenTa

Pacuet nonoBHHbE
JOBEPHTENILHOTO HHTEPBRATA

v

li-}[[[’]"FJ,'II..‘.']'FCII[{L‘ MPEIcIoB B KOTOPLIX HAXOIHTCA

FHAMCHHE li'i?\lupﬂt‘llﬂﬁ BETHUHHLI ¥ — & < X S ¥ + &

Puc. |

3aganue: [Io naHHBIM NpuMepa 3 HAlWTU PE3yIbTAaT U3MEPEHUS.

[Tpumep 3. Ilpu mpoBeneHUU HUCCIIEIOBaHMs OOPA3LOBBIX PE3UCTOPOB OBLIO
pou3BeIeHO Mo 50 u3MepeHuii OJHOM U TOM K€ BENMYHUHBL. YUCI0BBIE 3HAUCHHUS pe-
3yJITATOB U3MEPEHUS COMPOTUBIICHUS IPUBEACHBI B Ta0IHIIEe 3 MPHIIOKEHUS 1.
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JlaGopartopnas pa6ora Ne 6

O6paboTKa PKCIIEPUMEHTATBHBIX JaHHBIX.
MHorokpaTHble U3MEPEHUS C HEPABHOTOYHBIMU 3HAYCHHUSIMH OTCUETA

HpI/I MHOT'OKPATHBIX HU3MCPCHUAX C HCPABHOTOYHBIMHU 3HAYCHHUAMHU OTCUCTA

HECMEILEHHON OIEHKON CPEHETr0 3HAUYCHUS Pe3yibTaTa U3MEPEHUS SIBISETCS CpPEell-
Hee B3BenieHHoe. CpeHee B3BEIICHHOE onpenensercs no Gopmye:

no]

ZT‘xi

iZIGxi
no]
25

=10y

=1

b

rac x; — OTACIIbHBIC 3HAUCHUS PE3YyJIbTaTa U3MCPCHUS

1

2
Xi

AUCTICPCHUA OTACIIBbHBIX 3HAUCHUM pe3yjibTaTta U3AMCPCHU.

Jlucnepcust cpeiHero B3BEUIEHHOTO ompeenseTcs no Gpopmyie:
» 1
=T
Lo

=10

o

HopMupoBaHHBIN BEC KaXKJI0I0 OTAEIBHOTO pe3yibTaTa U3MEPEHUs ONpees-

eTcs 1o popmyiie:

JIC:

1

2
Gxi

"1
25

=10y

8 =

n
ITpu ycnosun > g; =1 cpeaHee B3BelIEHHOE OyIeT ONpeAensaThes Mo (hopMy-
i=1

=1
M=

Il
—_

8i "X

I
3aIIaHI/IeC IIo JaHHBIM IIPpHUMCpPaA 4 pantu PE3YyJIbTAaT MHOTOKPATHOT'O U3MCPCHUA

IIpU HCPABHOTOYHBIX 3HAUCHUAX OTCUCTA.

[Tpumep 4. U3mepenus oO6pa31ioBOil MEphI JJIMHBI, BBINOJIHEHHbIE MPUOOpaMu

Pa3HOM TOYHOCTH JIajiu CJICAYIOIINE PE3yJbTaThl, IPUBEICHHbBIC B TaOIHIIE 4 TIPUIIO-
xkeHud 1.

I/ISBCCTHO, 4dTO PE3YyJIbTAT U3MCPCHUA BCPTHUKAJIIBHBIM OINTUMCTPOM ITOJAYHHA-

€TCs HOPMAJIBHOMY 3aKOHY PacIIpeesIeHUs] BEPOATHOCTU CO CTAHIAPTHBIM OTKJIOHE-
HUEM S), IpU U3MEPEHUH MalIMHOW Tuna lleficc — COOTBETCTBEHHO, S,; MaIlIMHOMN
tuna CUII — S3; MUHUMETPOM C LIeHOU neneHusd 1 Mkm — Sy.

KakoBo oTKJIOHEHHE pe3yiibTatd USMCPCHUA OT HOMHUHAJIBHOTI'O 3HAUYCHUSA?
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Jlaboparopnas pabota No 8

Ob6ecnedenne TpeOyeMoi TOUHOCTH MPU MHOTOKPATHOM M3MEpPEHUM

MHorokpaTHble U3MEpPEHUsI OAHOTO U TOTO K€ pa3Mepa Mo3BoJseT 00eCceunThb
TpeOyeMyto TOYHOCTb. [I0CKOIBKY HIMpHUHA TOBEPUTEIHHOIO MHTEPBAJA 3aBUCUT OT
KOJIMYECTBA HKCIIEPUMEHTAIBHBIX TAHHBIX, TO YBEJIMUMBAsI 1 MOKHO TOOUTHCS Hare-
pea 3aJaHHOIO YCIOBHS € < &.

Anroput™M o0OpabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX MPU OOECrEeYeHUH Tpe-
OyeMol TOUHOCTH U3MEPEHUS MIPEICTABIICH HA PUC.

" - e
MeXoaHsle JaHHEe b iefl,..n}: h: I 2&,

':‘.HC_II1'II1HilL'IL'5-I MACCHE ‘ \-:II'.-I|Iill._'bII5.IL'Ii_'J1

HET

| ||.‘-'l."l’.l_'|.'-'hi| HOPMANEHOCTH 3aRK0OHA PAclpeIc/IiCHAA
BEDOHTHOCTH DEIVILTATA HAMCDEHHA

s,

T r
-

Onpenenenne 1 no gopayne P=25,01)-1, rae 25,(1) — unarer-

hy

PR A L]I_\ HEOHA PACTIPCACICHHEA BEPOATHOCTH CTeHIICHTA

|l

Jla

3aganue. Ilo gaHHbIM mpumepa 7 ONPENENUTh PE3YIAbTAT U3MEPEHUS, ECIH C
BepOSITHOCTHIO 0,95 TOUHOCTh U3MEPEHHUSI TOKHA ObITh HE HUXKE 2&) = 2 CM.

[Tpumep 7. B Tabnuue 7 npunoxxkenust 1 npueneHsl 10 HE3aBUCUMBIX YUCIIO-
BbIX 3HAUECHUI pe3yibTaTa U3MEpPEHUs JUHEHHOro pasmepa (B caHntumerpax). Omnpe-
NENUTh €T0 JJIMHY 2&) = 2 CM.
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Jlaboparopnas pab6ota Ne 9

O6paboTka YKCIIEPUMEHTATBHBIX IAHHBIX, BXOJISIIINX B
HEPABHOPACCESIHHBIE CEPUU

[Topsox 06pabOTKK 3KCIEPUMEHTAIBHBIX JaHHBIX X;€ {1,..., n }, BXOJAAIIUX B
jel{l,..., A} HepaBHOpPACCESIHHBIX CEPUU C HE3HAYUMBIM Pa3IMYUEM CPEIHUX apud-
METHYECKUX MPEICTABIEH HA PUC.

el

:< E m, = 50

T, —1

=1
HET \,/ :

BriGop qosepumensHoi Brfop 10BepHTeasHOT BEPOSTHOCTH M ONPEICICHIS | mo
BEPOATHOCTH 1 ONpeacneHns thopavne pro= 25000 — |
o Tadmauas (ryvHELHE )
- rae 5,(t) — uHTerpanbHan JrvHEDI PACIpeIeIeH
TNannaca .
peposTHOCTH CTRIOEHT
1
¥ i
e=1-5

3aganue. [lo nanHpIM npuMepa 6 onpenennuTb pe3yabTaT U3MEPEHHS] HEPABHO-
PacCEesHHBIX CEpUN U3MEPEHUM.

IIpumep 6. Pe3ynbrarhl IByX HEPAaBHOPACCESIHHBIX CEPUM U3MEPEHUN C HE3HA-
YUMBIM Pa3IM4YMEeM CpPEIHHX apu(PMETHUYECKUX MpeAcTaBiIeHbl B Tabauue 6 mpuio-
xeHud 1. OnpenenuTs pe3yapTaT U3MEPEHUS.
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Buxropus Bragumuposna EPEMIHA
ooyenm Kagheopwvr Ungopmayuonnvix u ynpasiaowux cucmem Aml’y,
Kanouoam Qpu3uko-mamemamuyeckux HayK, 00yeHm

O06paboTKa PKCIIEPUMEHTATBHBIX JaHHBIX JJISI HAPABIEHUS MOATOTOBKHA MarucTpoB
230100.68 — «MudopmaTiKa U BEIYMCIUTENbHAS TEXHUKA:
y4eOHO-METOJUYECKUN KOMITJIEKC TUCLIUILIIAHBI.

M3narensctBo AMIY.



