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BBEJ[EHUE

Lenb TUCHUIUIMHBL: MONydyeHue (yHIaMEHTAIbHOTO 00pa30BaHUs, CIOCOOCTBYIOIIETO HCIOJIb30-
BaHUIO B MPO(eCcCHOHATLHON AESITeTbHOCTH 0a30BBIX 3HAHHMI METOJOB MATEMAaTHYECKOW CTATHUCTUKH H
MaTeMaTU4eCcKOro MOJACIUPOBAHMUSL.

3aiauu IUCUUIUIMHBIL

- U3y4YEHHE OCHOBHBIX pa3/IeJIOB MATEMAaTUYECKON CTaTUCTUKH, OBJIAJCHUE MMOHATUIMH, YTBEPKIe-
HUSIMHU, BBIBOJAMH JIaHHBIX Pa3/I€JI0B U METOJIaMU MaTEMATUYECKOTO UCCIIEI0OBAHNUS;

- OBJIQJICHUE METOJIaMH MATEMATUYECKOTO ONKCAaHMS TUIIOBOM MaTEMaTUYECKOM MOJENIU Ipouecca
WIN SIBJICHUS, HABBIKAMHU pa3pabOTKU IJIaHA MaTeMaTHYECKOW 00pabOTKU SKCIEPUMEHTAIBHBIX JaHHBIX;
METOJIaMU MAaT€MaTH4YeCKOW CTaTHCTUKH;, METOJIaMU MaTeMaTH4ecKoil 0OpabOTKH SKCIEPUMEHTAIbHBIX
JAHHBIX, TIOJIYYEHHBIX B Pa3HBIX CEPHUAX IKCIIEPHUMEHTOB, METOAMKON COCTAaBICHHS MPHOIMKEHHON MO-
JIEJIM 3aBUCUMOCTH MTPAKTUYECKUX BEJIMYMH HA OCHOBAHMM UMEOLIUXCS SKCIIEPUMEHTAIbHBIX TAHHBIX.

B pesynbrare ocBoeHUs: 00y4daromuics JOMKEH AEMOHCTPUPOBATh CIIEAYIOIUE PE3YIbTaThl 00-
pa3oBaHUs:

1) 3HaTh: MaTEMAaTUYECKHUE U CTATHCTUYECKHAE METOJBI, I 0OpAaOOTKH JaHHBIX, MOIYUYECHHBIX TIPU
pEIICHNHU Pa3IMYHBIX MPOPECCHOHATBHBIX 3a/1a4;

2) yMeTh: nojiy4arb, oOpadaTelBaTh U UHTEPIPETUPOBATH JIAHHBIE UCCIIECAOBAHUNA C TOMOULIbIO Ma-
TEMAaTUKO-CTATUCTUYECKOTO aIIapara;

3) BiageTh: HaBBIKAMH MPUMEHEHUS CTaHJAPTHBIX CTATHCTUYECKUX ITAKETOB JJIsi 00pabOTKU HaH-
HBIX, MOJYYSHHBIX MPU PEHICHUH PA3TMYHBIX TPOPECCHOHATBHBIX 3a/1a4.



1. KPATKOE U3JIOKEHUE JIEKIHIMOHHOT'O MATEPUAJIA

Tema: OcHOBBI H3MEPEHUS M KOJIMYECTBEHHOT0 ONMCAHUS TAHHBIX

I'enepanbHas COBOKYMHOCTh — BCE MHOXECTBO MMeIOIIUXCsi 00beKTOB. Bribopka — Habop o0bek-
TOB, CIIy4aifHO OTOOPaHHBIX W3 T€HEPATbHOH COBOKyHMHOCTH. OOBEM reHepalibHOW COBOKYMHOCTH N H
00BEM BBIOOPKH 7 — YUCIIO OOBEKTOB B pacCCMAaTPUBAEMOM COBOKYITHOCTU. Buabl BHIOOPKU: MOBTOpHAS —
KKl OTOOPAHHBIN OOBEKT TMepe]] BEIOOPOM CIEIYIOIIETO BO3BPAIIACTCS B I€HEPATbHYIO COBOKYII-
HOCTb; 0€CIIOBTOPHAsI — 0TOOpaHHBIA O0BEKT B T€HEPATIbHYIO COBOKYITHOCTh HE BO3BPAILIaeTCsl.

J1Jist TOTO 9TOOBI, IO UCCIIEIOBAaHUIO BEIOOPKH MOYKHO OBLIO CJIENAaTh BHIBOJBI O MOBEACHUH UHTEpPE-
CYIOILIErO HAC MPU3HAKA I'eHePabHOM COBOKYMHOCTH, HY>KHO, UTOOBI BEIOOpKA IPABHIILHO IPEICTaBIIsIIA
MPOIOPIIMY T€HEPATHLHOW COBOKYITHOCTH, TO €CTh ObLIa PENpPEe3eHTATUBHOW (MPEACTaBUTEIBHOM). YUu-
ThIBas 3aKOH OOJIBIIMX YHCET, MOXKHO YTBEPKAATh, YTO ATO YCIOBUE BBIMOIHIETCS, €CIIU KaXIbIil 00BEKT
BBIOpaH CclydaifHO, MPUYEM JJIs TF000T0 00BEKTa BEPOSATHOCTH IMONACTh B BHIOOPKY OJMHAKOBA.

C TOUYKM 3peHMs] TEOPUHU U3MEPEHUS, BCE MHOKECTBO PA3IMUYHBIX U3MEPUTEIbHBIX IPOLENYp, PH-
MEHSIEMBIX B NIEJarOTHKE U IICUXOJIOTHH, SIBJIIETCS MPOUEAYPAMU IMOCTPOEHUS IIKAJIBI SMIIUPUYECKOM Me-
PEMEHHOM, MHAa4Ye TOBOPS, MPOLEAYPaMH MCUXOJIOTMUECKOTO IIKaTUpoBaHus. B moHuMaHuu OONbIIMH-
CTBA MCUXOJIOTOB IIKAJIUPOBAHUE — ATO COBOKYIHOCTh AKCHEPUMEHTAIBHBIX U MAaTEMAaTHUYECKUX IpHUE-
MOB JJIs1 U3MEPEHUs1 0COOCHHOCTEH MCUXUYecKuX npoieccoB U cocrosiHuil. Benen 3a C. C. CtuBeHCOHOM
B HACTOSIIEE BPEMSI MOHATHE «IIKAUIMPOBAHUE)» PACCMATPUBAIOT B KAYECTBE CUHOHHMMA MOHATUS «H3ME-
penuey. [loa mkanupoBaHueM MCUXOIOTUYECKUX MPOIECCOB, CBONCTB, 00BEKTOB UM COOBITHI TOHUMA-
€TCsI IPOIECC MPUPABHUBAHUS K ITHM TIPOIECCaM, CBOMCTBaM, 0OBEKTaM MU COOBITHSIM YHCEN TI0 OIpe-
JICNIEHHBIM TpaBUIaM, & UMEHHO TaKUM 00pa3oM, yTOObI B OTHOILIECHUSIX YUCENl OTOOpaKaJluCh OTHOIIIE-
HHUS SIBJICHUH, TIOJICKAINX U3MEPEHHUIO.

Wtak, u3mepeHue COCTOUT B OTOOPaKEHUU SMIIMPUUYECKUX CHUCTEM C MOMOIIbI0 MaTeMaTHUYEeCKHX
CHUCTEM, a IIEJIbI0 TaKOro pojia OTOOpaKEHUS SBJISICTCS] YaCTHUYHAsI 3aMEHa JEHCTBUMN, MPOU3BOIUMBIX C
peallbHBIMH TIpeIMeTamMu, GOpMaTbHBIMU JEHCTBUSAME ¢ yrciaMu. OOIacTh Yhceln BBIMOMHSAET (PYHKITHIO
MOJICJIA OTIPEICIICHHBIX CBOMCTB MPEIMETOB M B KaUe€CTBE CPE/ICTBA MO3HAHUS J1a€T BO3MOKHOCTh OoJiee
rI1yOOKO MPOHUKATh B OOBEKTUBHO CYIIECTBYIOIIUE CBOMCTBA M B3aUMOCBSI3U. B 3TOM CMBICTIE MIKAIUpPO-
BaHHE (M3MEpPEHHUE) CIYXKUT TJIIaBHOM CHIION, MpeoOpasyroliel MCUXOJOTHI0O U3 HAYKH OIHMCATENIbHOM,
cienymomei 3a akTamu, B HAyKy, yMe KYIYIO MPEJCKa3bIBaTh HOBBIE (haKTHI.

[TOHATHO, YTO OTHOCHUTENBHO Pa3HBIX SMIUPUUYECKUX CHUCTEM MbI JOJIKHBI MUCIOJIB30BaTh PA3HbIE
METOANKU U3MEPEHUs, T. €. IPUMEHITh U3MEPUTENIbHBIE IIKaJbl pa3HbIX TUNOB. [loHMMaHue uccnenoBa-
TeneM (HOpMabHBIX aClIEKTOB M3MEPEHUS SIBIISETCS HEOOXOIUMBIM YCIOBUEM IS aJIeKBaTHOTO BhIOOpa
VM U3MEPUTEIbHBIX MHCTPYMEHTOB U MPOUEAYP, & TAKXKE ISl IPUMEHEHUs a/IEKBaTHBIX METOJI0B aHAIIU-
3a MOJYyYEHHBIX B HAOIOJIEHUH U HKCIIEpUMEHTE JaHHBIX. OCHOBBIBAsCH HA TpaBUJIaX U3MEPEHUS, PHU-
HSTO pa3NU4aTh HECKOJBKO TUIOB IIKAJ, C KAXKIBIM U3 KOTOPBIX MOTYT ObITh COOTHECEHBI KOHKPETHBIE
MpoIeaypsl MKamupoBaHus. [Ipu 3TOM KaxAbld THI MIKAIBI MOXKET OBITh OXapaKTepHU30BaH COOTBET-
CTBYIOIIIMMHU YUCIIOBBIMH CBOMcTBaMU. PaccMoTpuM Gosiee moipoOHO OCHOBHBIE CBOMCTBA Pa3HBIX THIIOB
[IKaJI, SMIMPUYECKHUE ONEpPaAllH, JOMYCTUMBIE HA YPOBHE ATHUX IIKAJI, @ TAKKE CTATUCTHYECKUE MPUEMBI
00pabOTKHU M aHaTN3a UCXOAHBIX UJIH, KaK MX Yallle Ha3bIBAIOT, IEPBUYHBIX PE3yIbTATOB UCCIEAOBAHMS.

[IIxanpl HaMMEHOBAHUM, WJIM HOMUHATUBHBIE Kb, [1Ikara HanMEeHOBaHMI TIPEACTABIISIET COOOM
B3aMMHOO/IHO3HAYHOE OTOOpakeHHE HEKOTOPO IMIHMPUYECKON CHCTEMBI B YMCIOBOM cucteMe. Takum
o0Opa3oM, IIKajga HAMMEHOBAaHUN OTOOpa)kaeT B3aMMHOOIHO3HAYHOE COOTBETCTBHE MEXKY KiIaccamMH dK-
BHUBAJICHTHOCTH, T. €. KJIaCCaMH SMIUPHUYECKUX OOBEKTOB — 0003HaueHuil. CaMo Ha3BaHME «IIKaja
HAaMMEHOBAHUI» YKa3bIBAET HA TO, YTO B 3TOM CIIy4dae MIKaJbHbIC 3HAYEHUS UTPAIOT POJIb JIUIIIb HA3BaHUM
KJIACCOB DKBUBAJIECHTHOCTH.

[Ixaner mopsiaka, WM OPJUHAIIBHBIEC MIKAJIbl. B MOPSAKOBBIX U3MEPEHUSIX CUMBOJIBI, B YACTHOCTH
qrclia, MPUCBAUBAIOT KJIaccaM OOBEKTOB TaK, YTOOBI MEPBbIE OTOOPAKAIH HE TOJIHKO PAaBEHCTBO WIIH He-
PaBEHCTBO, SKBUBAJICHTHOCTh WJIM HE3KBUBAJIEHTHOCTh, HO U YMOPAJ0UYEHHOCTh OOBEKTOB B OTHOLICHUH
HU3MEpSIeMOro CBOMCTBa. B mikamax mopsiaka Macchl OOBEKTOB, KaK U B CIIydae IIKaJl HAUMEHOBAHUH, 5B-
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JSAI0TCS JUCKPETHBIMU. M XOTs 4nciaa MOYKHO CpaBHUBATh, BCET1a HAJ0 TOMHMTD, YTO B IIKaJaX MOPsaAKa
WX BEJIWYUHBI MUMEIOT JIMIIb OTHOCUTENIbHOE, a HEe a0CONIOTHOE 3HaueHue. Hampumep, eciam Kakoi-To
OJIMH KJIacC 00BbEKTOB 0003HAYECH OOJBIIUM YHCIOM, YEM JIPYTOM, TO MBI IOHUMAeM, 4YTO 110 U3MEPIeMOi
XapaKTEPUCTUKE NEPBBIM MPEBOCXOAUT BTOPOM, HO IIPU ITOM HaM HEU3BECTHO, HACKOJIBKO BEJIMKO 3TO
paznuuue. Jleno B TOM, 4TO B CAMUX MU3MEPUTENbHBIX ONEPALMSIX, CBI3aHHBIX C YCTAHOBJIEHUEM I1OPSAIKA,
HE COJIEP)KUTCA HUKAKUX JaHHBIX O BenuuuHe pasznuuuid. [llkana nopsinka oToOpakaeT MOHOTOHHOE BO3-
pacTaHue win .yObIBaHME MU3MEPSEMOro INpHU3HAKa C MOMOIIBbI0 MOHOTOHHO BO3PACTAIOLIUX WJIM MOHO-
TOHHO yMEHbIIaroIMXcs yucesl. OLeHUTh HallpaBJIE€HUE U3MEHEHUs PU3HAKA MOYKHO TOJIBKO B TOM CITY-
Yae, €CIU IIKaja MOPSAIKU COJCPKUT HE MEHBIIE TPEX KJIACCOB, KOTOPHIE OOpA3yIOT IOCIEOBATENb-
HOCTh. M3-3a TOrO, YTO B HIKaJIE MOPSAIKA YCTaHABIUBACTCS MOCIIEI0BATEIbHOCTh KJIACCOB, JIOOBIE Tpe-
00pa3oBaHMsl, CBA3aHHBIC C IEPECTAHOBKAMU 3JIEMEHTOB 3TOW IIKAJIbI, HEIOIYCTUMBI.

HIkaner nHTepBaioB. Koraa mkana o6iagaeT BceMUu CBOMCTBAM K MOPSIKOBOM IIKAJIbl U JJOTIOJTHH-
TEJIBHO K 3TOMY OIPEAEIIEHBI €I1I€ PACCTOSIHUS MEXY €€ €IMHULIAMU, TO TaKyl0 IIKaJly Ha3bIBAIOT ILIKa-
JI0¥ MHTEpBaNIOB. MHaue ToBOps, KjIacchl OOBEKTOB IIKAJl MHTEPBAJIOB BCETa TUCKPETHBI U YIOPSITI0YECHbI
M0 CTENCHH BO3pacTaHus (MM YOBIBAHHS) U3MEPSIEMOTO CBOKCTBA. Kpome Toro, B 9TH IIKajgax OJMHAKO-
BbIM PA3HOCTSIM CTENEHU BBIPAKEHHOCTH H3MEPSIEMOr0 CBOWCTBA COOTBETCTBYIOT PaBHBIE Pa3HOCTHU
MEX1y NPUIHUChIBAEMbIMU UM uuciaM. [lIkansl uHTEpBaJIOB UMEIOT PaBHbIE €IUHUIIBI U3MEPEHUS, OJIHA-
KO CHOC00 UX OMpENeNeHUs SBISETCS MPON3BOIBHBIM, CIEA0BATENbHO, U CAMU EIMHUIIBI IPOU3BOJIbHBI.
IIpu »TOM HewnsBecTHa aOCOJIIOTHAs BEJIMYMHA OT/EIbHBIX 3HAYEHHUM MO IIKajie, MOCKOJbKY IIKana MH-
TEpPBAJIOB HE UMEET €CTECTBEHHOM HYNEeBOM Touku oTcueTa. [locmeaHsss MoxeT ObITh MPOU3BOIBHO CMe-
nieHa. [llkanaM MHTEpBaNOB MPUCYIM BCE T€ OTHOILIEHUS, KOTOPBIE XapaKTEepPHBbI Ui HOMUHATUBHBIX U
MOPSAIKOBBIX KA. Kpome Toro, 1uist HUX BO3MOYKHO KCIIOJIb30BaHKUE apU(PMETHUECKUX JACHCTBUM.

[Hxansl oTHOmWeHnH. KOHCTpyHpoOBaHME IWIKaJ OTHOLICHWM IPEANOiaraeT Hapsay C HaJIAYUeM
CBOMCTB IpPEAbIAYIIUX IIKaJI CYIIEeCTBOBAaHUE MOCTOSHHON €CTECTBEHHOW HYJEBOW TOUKHM OTCYETa, B KO-
TOPOH M3MEpsAEMBI IPU3HAK MOJTHOCTHIO OTCYTCTBYET. Clie10BaTeNIbHO, IIKAIbl OTHOLIEHUN XapaKkTepu-
3YIOTCSL T€M, UYTO B HUX, BO-TIEPBBIX, KJIACCHl OOBEKTOB Pa3/IeNIeHbl U YIOPSJO0UYEHBI COIJIaCHO M3Mepsie-
MOMY CBOMCTBY, BO-BTOPBIX, PaBHBIM Pa3HOCTSIM MEXIYy KjlacCaMd OOBEKTOB COOTBETCTBYIOT pPaBHBIE
Pa3sHOCTH MEXJly IPUITUCBIBAEMBIMU UM UYHCIIAMH, B-TPEThUX, YUCIIA, IPUPAaBHUBAEMbIE KjaccaM OObeK-
TOB, MPOTOPIMOHATBHBI CTETIEHH BBIPAXXEHHOCTH H3MepsieMoro cBoiicTBa. [locnennee He OBLIO CBOM-
CTBEHHO PACCMOTPEHHBIM BBILIE IIKAJIAM.

B nporuiecce craructuyeckoro aHaan3a uHorAa ObiBaeT HE00X0IMMO C(POPMYITHPOBATH U POBEPUTH
IIPENIIOJIOKEHNUS] OTHOCUTENBHO BEJIMYHMHBI HE3aBUCUMBIX IIapaMETPOB MJIM 3aKOHA PACHpPENEICHUS U3Y-
4aeMOW TeHEepalbHONW COBOKYITHOCTH (COBOKYMHOCTEH). Takue mpenrnonokeHus Ha3bIBalOTCS CTaTUCTH-
YECKUMHU TUIIOTE3aMHU.

CratucTuueckue rurnoTe3bl MoApa3IesitoTCs Ha HyJIEBbIE U aJbTepHATHUBHBIE.

BeiBuHYTas TUnore3a HasbiBaeTcs HyineBOM (ocHOBHOM). Ee mpunsto ob6o3nauats Hy. OObuHO
HyJIeBasi TUIIOTE3a — 3TO TUI0TE3a 00 OTCYTCTBUU Pa3IUUMIA.

ITo oTHOIIEHUIO K BBICKa3aHHOW HYJIEBOW TMIIOTE3€ BCEra MOXKHO CPOPMYIUpPOBATh ajJIbTepHATHB-
HYIO0 (KOHKYPHPYIOIIYIO), IPOTUBOPEYAIYIO €i. AbTepHATUBHYIO TUIIOTE3Yy NPUHITO 0003Havath H; .

Ienb cTaTHCTUYECKOI MPOBEPKU TMIIOTE3 COCTOUT B TOM, YTOOBI HA OCHOBAaHMM BBIOOPOYHBIX JIaH-
HBIX IPUHATDH PEIlIeHUE O CIIPABEIIMBOCTH HYIEBOM rumnote3sl Hy.

Tak xak mpoBepKa CTATUCTHUECKUX TMIIOTE3 OCYLIECTBISETCS Ha OCHOBAHUHU BBIOOPOYHBIX JaHHBIX,
TO TaKO€ PEelIeHNEe HeU30€KHO COMPOBOKIACTCSI HEKOTOPOH, XOTSI BOBMOYKHO M OYEHBb MaJIOH, OIIHOKOMA.

Ommubka, cocrosiimas B TOM, YTO Mbl OTKJIOHHJIM HYJIEBYIO THIIOTE3Yy, B TO BpeMsl KaK OHA BEpHA,
HazbIBaeTcs omnOkoi | pona, a ee BEpOATHOCT — YPOBHEM 3HAYUMOCTH 0.

Ommbka, cocrosiimas B TOM, YTO Mbl IPUHSJIM HYJIEBYIO THUIIOTE3Y, B TO BpeMs Kak OHa HEBEpHa,
HaszweiBaeTcs omuOkon Il poma, a ee BeposaTHOCTh 0Oo03HauaroT . Benuumny paBHyro 1 —p Ha3pIBalOT
MOIIHOCTBIO KPUTEPUSI.



MoHOCTh KPUTEPHUS ONPEACIAETCS IMIUPUUECKUM IIYTEM, a YPOBEHb 3HAUMMOCTH 3aJaeTcs HC-
ciefoBareneM. B ICUX0JIOrHYecKUX U COLMOJIOTHYECKUX UCCIIEJOBAHMUAX HU3LIMM YPOBHEM 3HAYUMOCTH
npussTo cuurath a.=0,05 a nocrarounsiM o= 0,01.

Cratuctudeckuil Kputepuil — 310 mpaBuio ((popmyina), IO KOTOPOMY OIpeleNseTcss Mepa pac-
XO0XJIEHUS PE3yIbTaTOB BHIOOPOYHOTO HAOIIOCHHS C BRICKA3aHHOW runoTe3oi Hy.

3HayeHUe KPUTEpUs, PACCUUTHIBAEMOE IO CHELMAIbHBIM IIPABUJIAM HAa OCHOBAHUHU BBIOOPOYHBIX
JAHHBIX, Ha3bIBACTCS HAOIIO1aEMbIM 3HAUCHHEM KPUTEPHSL.

3Ha4yeHus1 KpUTEpUs, OnpeessieMble Ha 3alaHHOM YPOBHE 3HAYMMOCTH O 110 TabJIMIaM pacrpese-
JICHUS CIy4YallHOM BEJIMYMHBI, BHIOPAHHOM B KaU€CTBE KPUTEPUS, HA3bIBAIOTCSI KPUTUYECKUMU TOUKAMHU.

B ncuxomnoro-negarorn4eckux M COLMOJOTMYECKUX UCCICNOBAHUAX NPUHATO ONPENENATh 3Haye-
Hus kputepus npu 0=0,01 u a=0,05. IloayuyeHHbIE KPUTHUECKHE TOUYKH JEJIST COBOKYITHOCTh 3HAUEHUMN
KpUTEpHs Ha 00JIacTh JONYCTUMbIX 3HAUEHUH WIN 30HY HE3HAYMMOCTHU (001acTh NPUHATUS HYJIEBOU I'H-
MOTE3bI), KPUTHYECKYIO 00JIACTh MJIM 30HY 3HAYMMOCTH (00JacTh MPUHATHUS AIbTEPHATUBHON THITOTE3bI)
U 30HY HEOIIPEAEIEHHOCTH.

Yaie Bcero KpUTepuu, UCIOIb3yEMbIE MPU IICUXOJIOTMYECKUX U COIL[MOJIOTMYECKUX HCCIIEOBaHU-
AX, HMEIOT IOJIOKUTENbHbIE 3HaueHus. [loaToMy s mpOCTOTHI IpH PELIEHUM NPUKIANHBIX 3a1ad
n300paXKaroT TOJIBKO HEOTPHIATEIBHYIO YaCTh OCH 3HAYUMOCTH.

OCHOBHO! IIPUHLUII IPOBEPKHU CTATUCTUYECKUX TMIIOTE3 COCTOMUT B CIEAYIOLIEM:

- €clIi HaOJIo/1aeMo€e 3HaYeHUe KPUTEpUsl NPUHAMIEKHUT KPUTHUECKON 00JIacTH, TO HyJeBas T't-
nore3a Hy oTkionsercs u npuaumaercsd KoHKypupyromas Hy;

- ecM HaOItoJaeMoe 3HaueHNE KPUTEpHUs IPUHAJICKUT 00JIACTH TOIMTYCTUMBIX 3HAUYEHUH, TO HyJIe-
BYy10 runore3y Hy Henb3s OTKIIOHUTS;

-ecJIi HaOJI0aeMoe 3HAYeHNE KPUTEPHs IMPUHAIICKUT 30HE HEOIPEAEIEHHOCTH, TO MBI yXKE MO-
’KEM OTKJIOHHUTB HyJIEBYIO TUnore3y Hy, HO emie He MOkeM IPUHATH KOHKypupyomyto H;.

Kpurepun nensitcsi Ha nmapaMeTpudeckre — BKIIOYAIOIKe B GOPMYITy pacuera mapaMmeTpsl pacipe-
AeneHus (1aHHble MOAYMHSIIOTCS HOPMAJIILHOMY 3aKOHY paclipeleleHus1) U HemapaMeTpUuecKue — OCHO-
BaHHbIE Ha ONIEPUPOBAHNUN YACTOTaMU WJIM PAHTAMHU.

HopManbHbIM Ha3bIBAa€TCSl pacCHpENEICHUE BEPOATHOCTEN HENPEPHIBHOW CIy4allHON BEIWYUHBI,
KOTOpPO€ OMHUCHIBAETCS TNIOTHOCTHIO BEPOSITHOCTU
(x-m,)
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HopmaibHblli 3aK0H paclpefesIeHHs TAKKe Ha3bIBAeTCs 3aKOHOM [aycca.
['paduk MIOTHOCTH HOPMAIBHOTO PACIpeieIeHHs] Ha3bIBAE€TCsl HOPMAIbHOM KPUBOM MIJIM KPUBOU
I'aycca.

[Ipu paccMoTpeHHH HOPMAIBHOTO 3aKOHA PACTPEEICHUS BBIACISIETCS BaXKHBIA YaCTHBIA CIydaid,
W3BECTHBIN KaK MPaBUJIO TPEX CUTM: BEPOSTHOCTH TOTO, YTO CIydaifHasl BETMUYMHA OTKJIOHUTCS OT CBOETO
MaTEMATHUECKOTO OXKUJAHUS HA BEIMYUHY, OOJBIIYIO YEM YTPOEHHOE CpelHee KBaJApaTUYHOE OTKIIOHE-
HUE, TPAKTUYECKH PaBHA HYIIIO.

Ha mpakTtuke cuntaercs, 4To €Ciu Al Kakoil — TU00 CITy4aiiHON BEIMYMHBI BBITIOJHSIETCS MPaBU-
JIO TPEX CUTM, TO 3Ta ciy4yaiiHas BeJIMYMHA UMEET HOpMaJIbHOE paciipesiejeHHe.

Tema: ITapameTrprueckue KpUTEpUU
1. t-xputepuii CTbIO/IEHTa UCTIONB3YETCS

a) JUIsl cpaBHEHUS BBIOOPOYHOM CpefiHe X ¢ HEKOTOPBIM M3BECTHBIM YMCIIOBBIM 3HAUEHHUEM .
Bo03MOKHBI TUIIOTE3BI:

Ho: x =ay BeIOOpOUYHAs cpeiHss TeHEPaTbHON COBOKYITHOCTH paBHA 3aJaHHOMY YHCIY dg.



Hi: x #ap(x<ap, x>ap)BpiO0pouHas cpelHsis T€HEepalIbHON COBOKYITHOCTH HE paBHA (MEHbIIIE,
OoutblIIe) 3aJaHHOMY YHUCITY dy.

Habmonaemoe 3HaueHue t-KpuTepusi pacCYUTHIBACTCS O (hopMyIie:
€CJIN AUCIIEPCUs] T€HEPAIbHOM COBOKYITHOCTH HEU3BECTHA

tHab'ﬂ = % \/Z

CCJIn JUCIICpCUA FeHepaHbHOﬁ COBOKYITHOCTH U3BCCTHA

X—a
Haba O\/Z

(o

2€H

t

rae X - BRIOOpOYHAs CPeaHsIs;

@y — YUCJIOBOE 3HAYCHHE TeHEePATbHOUN CpeHEN;

S — ucrnpaBieHHOE cpeiHEee KBaIpaTUIECKOE OTKIOHEHHUE,
2 “

0., - U3BECTHAsl JUCIEPCHs] TEHEPAIbHON COBOKYITHOCTH;

n — 00bEM BBIOOPKH.

Kpurtuueckoe 3Ha4eHHUE f,;, CIETyeT HAXOANUTH C MOMOLIBIO TabauL pacnpeneneHus CThIOACHTa 110
YPOBHIO 3HAYMMOCTH 0. U YHCITy CTereHei cBoboabl k =n — 1.

b) I OOHAPYKEHHS Pa3InIHs MEXy CPSIHUMHU 3HAYEHUSIMH X, ) JBYX BBIOOpOK.
Bo03MOXXHBI TUIIOTE3BI:

Ho: x = y cpennue 3HaueHust 1ByX BbIOOPOK paBHBI,

H;: x # y cpenHue 3HaueHUs IByX BBIOOPOK HE PABHBI.

Habmromaemoe 3HaueHUE t-KpUTEpHUsT pacCUUTHIBAETCS 10 (hopmyie:
— Ui HE3aBHCHUMBIX BHIOOPOK

;= X-y nn,(n, +n, —2)
nabn > >
J(, =S +(n, ~1)S? n +m,
JJIs1 3aBUCUMBIX BI)I60pOK

R X
I s e

n—1

1 —\2
P Z(X - X ) - BbIOOpOYHas nucrepcust 1 BeIOOpKH;

2
Tae Sx =

2 1

—\2
y = Z ()/ - y) - BEIOOpOYHas qucnepcus 2 BEIOOPKH;

X - cpelHee 3HaYeHHe MpHU3HaKa JJsi 1 BEIOOPKU;

¥ - cpellHee 3HaYCHUE MPU3HAKa /st 2 BEIOOPKH;

n; —o0beM 1 BEIOOpPKH;

n,; — 00BbeM 2 BBIOOPKH;

d — pa3HOCTh MEXIy Pe3yJIbTaTaMH B KaXKI0H mape («I1ociae» MUHYC «10»);
n —4HUCITO Tap JIAaHHBIX B 3aBUCUMBIX BBIOOPKAX

Kputndeckoe 3HayeHue t,, CaeAyeT HAXOAUTh C MIOMOIIBIO TabmuL pacnpeneneHus CTbIOJeHTa 1o
YPOBHIO 3HAUMMOCTH 0, M YUCITy CTETIEHEeH CBOOOBI k = n;+n; —2.

{-KpUTEpUH JUTsI HE3aBUCHUMBIX BBIOOPOK MOKHO HCIOJIB30BATh JJISl CPABHEHUS CPEJHUX IMOKa3aTe-
JIeH DKCIIEPUMEHTAIIBHOMN IPYMNIBI ¢ KOHTPOJBHON IPYIIION.



{-KpUTEpUil 7151 3aBUCUMBIX BHIOOPOK OYEHB IMOJIE3€H B TEX CUTYAIUsAX, KOT/Ia JBE CPAaBHUBAEMbIE
IPYIIbl OCHOBBIBAIOTCS HA OJIHOM M TOM e COBOKYIHOCTH HaO01eH i (CyOBEKTOB), KOTOPBIE TECTUPO-
BAJIMCh JIBAXK/IBI (HAIIPUMED, J10 U TIOCIIE HKCIIEPUMEHTA).

2. F — xpurepuiit ®umepa-CHenexopa UCIOIb3YIOT

a) JUIs cpaBHEHUS pa3dpoca 3HAUCHUH ABYX BBIOOPOK, T.C. IS MMPOBEPKH TUIIOTE3bl O PABEHCTBE
JUCTIEPCUI.

Bo03MOXHBI TUITOTE3BI:

Hy: S} =S - pa3Gpoc 3uaueHuii npu3HaKa OTHOCHTEILHO CPEIHEr0 ONUHAKOBEI B 0GCHX BBIGOP-
Kax.
Hy: S # S} - pasbpoc 3HAYCHMI IPU3HAKA HE COBIANACT.

HaGmonaemoe 3HaueHue F — KpUTEpHUs PACCUUTHIBACTCS 1O (hOpMYIIe:

e S — Gosblias (110 BEMMYKMHE) BHIOOPOUHAS IUCTIEPCHS;
S yz — MeHb11as (110 BEIMYMHE) BEIOOPOYHAs JUCTIEPCHS.

Kpurnieckoe 3Hauenne F,,,, CIeIyeT HAXOAUThH C MOMOLIBIO TabNIHIBI pacnpeneneHus Pumiepa-

m
CHenexopa 1o ypoBHIO 3HAYUMOCTH 0L U YUCITy cTereHelt cBodoabl k;=n;— I uk; =ny- 1,
rae k; — 4ucio cTeneHei cBooobl 00bIel (110 BEIMYHUHE) IUCIIEPCHH;
ky — dmcIIo cTeneHel CBOOOIbI MEHBIICH (110 BETUYMHE) TUCIICPCUU;
1) — 00BbeM BBIOOPKH 00JIbIIEH (10 BETMYMHE) TUCTICPCHH;
1y — 00beM BBIOOPKH MEHbIIEH (TI0 BEIMYNHE) TUCTICPCUH.

Tema: Hemapamerpuyeckue KpuTepuu

a) Q-xputepuit Pozenbayma

Kputepuii ucnonb3yercst JUlsl OLEHKH Pa3IMuuii MEXIy ABYMs BBIOODKaMM IO YPOBHIO KaKoro-
100 MpHU3HaKa, KOJINIECTBEHHO N3MEPEHHOTO.

Bo3MoHBI THIIOTE3BI:

Ho: YpoBens npusHaka B BbIOOpKE 1 HE MpeBBILIAET ypOBHS IPU3HAKa B BEIOOPKE 2.

H;: YpoBeHns npusHaka B BbIOOpKe 1 NMpeBbIIIaeT YpOBEHb IPU3HAKA B BEIOOPKE 2.

Orpanunuenus kpurepust Q

1) B kaxnoi u3 comocTaBisieMbIX BBIOOPOK JTOJKHO ObITh He MeHee 11 HaOmonenuil. Ilpu
3TOM 00BEMBI BHIOOPOK JIOJIKHBI TPUMEPHO coBnaaath. Eciu B o0eux BbIOOpKax MmeHble 50 HaOmroae-
HUM, TO a0COIIOTHAs BEIMYMHA PA3HOCTH MEXAYy 00beMaMH BBIOOPOK N U Ny, COOTBETCTBEHHO, HE JIOK-
Ha ObITh Oonbiie 10 HaOmoneHuil. Ecnu B kaxaoi U3 BbIOOpOK Oosbiie 51 HaOMOAeHMs, HO MEHbILE
100, To aGconoTHasE BeIMYUHA PA3HOCTH MEXAY 00beMaMu BBIOOPOK N U Ny, COOTBETCTBEHHO, HE JIOJDK-
Ha ObITh OonbIie 20 HaOMoAeHW. Ecnu B kaxknoi n3 BeIOOpOoK Oombine 100 Habmo1eHnid, TO A0MyCKaeT-
cs1, YTOOBI O1HA U3 BBIOOPOK ObLIa OoJble Ipyroit He 6oiee yeM B 1,5-2 pasa.

2) Jnama3oHbl pa3dpoca 3HaU€HUH B IBYX BBIOOpPKax JOJHKHBI HE COBIMAJIaTh MEX]y COOOI, B
MPOTHBHOM cllydae IpUMEHEHHUE KpUTepUsi OECCMBICIEHHO.
3) N3mepenne MoxkeT OBITh MPOBECHO IO IIKaJIe TOPSIKa, MHTEPBAJIOB MM OTHOIICHHI.
4) Bb100opkH JOKHBI OBITH HE3aBUCUMBIMHU.
DOMIIMpUYEcKOe 3HaYeHHE KPUTEPUS MTOACUUTBIBAETCS 10 hopmyie:
QaMn: S] +S2;

rae S; — Konm4ecTBO HaOMI0/IeHUH B BBIOOpKE 1, KOTOpBIE BBIIIE MAKCUMAIbHOTO 3HAYEHUS B BbI-
oopke 2;

S> - KOJIMYECTBO HAOMIOIEHHH B BEIOOpKE 2, KOTOpPhIE HI)KE MUHUMAJIBHOTO 3HAYCHUS BHIOOPKH 1.

3HaveHMsI B BBIOOPKAX JOJDKHBI OBITH YIIOPSAAOYEHBI 10 BO3PACTAHUIO IPH3HAKA.
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Kputnueckue 3HaueHuss Q-KpUTEpHs ONMPENENSIOTCS IO TaOIuIe Uil JaHHBIX #7; U 1 U JUIS BbI-
OpaHHOro ypoBHs 3HauuMOCTU. Ecin Q,,,, He MeHb1ne O,,, T0 H, oTBepraercs.

6) U- xpurepuii ManHa-YuUTHH

Kputepuii npennazHadeH Uisi OLEHKH pazIuyvii MEXIy IBYMS BBIOOpKAMH IO YPOBHIO KaKOIro-
00 MpU3HAKA, KOJTMIECTBEHHO N3MEPEHHOTO.

Bo03MOXHBI TUITOTE3BI:

Ho: YpoBens npu3Haka B rpyInie 2 He HI)KE ypOBHS IpU3HaKa B rpymnre 1.

H,: YpoBens npusHaka B rpyIie 2 HUKe YpOBHS MpHU3HAKa B rpymmne 1.

Orpannuenus kputepus U

1) B kaxmoi BEIOOpKE OJDKHO ObITh HEe MeHee 3 HaOmoaeHui. Jlomyckaercs, 9ToObI B OJTHON BBI-
0opke ObUTO 2 HAOIIOICHUS, HO TOT/Ia BO BTOPOU UX JIOJDKHO OBITH HE MEHEE 5.

2) B kaxoi BEIOOpKE TO0JKHO OBITH HE OoJiee 60 HaOIIOACHMA.

3) Usmepenue MOKeT ObITH MPOBEICHO I10 IIIKaJIe MHTEPBAJIOB UM OTHOIICHUH.

4) BpIOOpKH TOJDKHBI OBITH HECBSI3HBIMHU.

Habmronenust o6enx BEIOOPOK HEOOXOAMMO OOBEAUHUTH U MPOPAHKUPOBATH 110 CTEIICHH HapacTa-
HUS IPU3HAKA.

DMITMpUYEcKOe 3HAYCHUE KPUTEPUS PACCUUTBIBACTCS 10 (popmyie:

U3Mﬂ = (n] .n2)+w_'rx’
2
TJI€ 7y, N7 - KOJIMYECTBO UCTIBITYEMBIX B BBIOOpKaX 1 U 2 COOTBETCTBEHHO,
T, — GombIIast U3 PAHTOBBIX CYMM,
— KOJIMYECTBO UCIIBITYEMBIX B TPyMIE C OOIBIICH CYMMOI PaHTOB.

Kputnueckoe 3HaueHue KpUTEpHUsl OMpeAesseTcss Mo Talnuile JUisl JaHHBIX 71; U 1y U BEIOPAHHOTO
ypoBHs 3HaunMoctu. Eciu U, 6onbmie Uy, To npuHnMaercs Ho.

B) H - kputepuii Kpyckana — Yonnuca

Kputepuii npeaHasHaueH A OLEHKU Pa3Inuuil MEXIy TpeMs U 0ojiee BRIOOpKaMHU 10 YPOBHIO Ka-
Koro-nmm6o npusHaka. OH MO3BOJSET YCTAHOBUTH, YTO YPOBEHBb MPU3HAKA U3MEHSIETCS TPU MEPEXojie OT
TPYMIBI K TPYIIIE, HO HE YKa3bIBAeT HAMpPaBICHHUE STUX U3MEHEHUH.

B03MOXHBI TUTTOTE3BI:

H,: Mexny BeiOopkamu 1, 2, 3 1 T. A. CYIIECTBYIOT JIHIIb CIyYailHbIE Pa3IUyus M0 YPOBHIO UCCIIe-
JyeMOT0 MpU3HaKa.

H;: Mexny BeiOopkamu 1, 2, 3 1 T. 1. CYIIECTBYIOT HECIy4alHbIe pa3InyMs MO YPOBHIO UCCIIETye-
MOTO TIpU3HAKA.

Orpanunuenus kputepus H

1) Usmepenune MokeT ObITh MPOBEAEHO MO MIKAJIe HHTEPBAJIOB WM OTHOLIEHUH.

2) BpIOOpKH TOMKHBI OBITH HE3AaBUCUMBIMH.

3) Ilpu comocraBieHuu 3-x BHIOOPOK JOMYCKAETCs, YTOOBI B OAHOM U3 HUX n=3, a B ABYX IPYIHX
n=2. Ho mpu Takux YHCIEHHBIX COCTaBaX YCTAaHOBUTH Pa3JIMUUsl MOXKHO JIMIIb HA HU3IIEM ypOBHE 3Ha-
YHMOCTH.

4) Tlpu GonpiieM 5 KOJIMYECTBE BHIOOPOK U HCIBITYEMbIX B KaXKIOW BHIOOPKE HEOOXOAUMO IMOJTb-

30BaThCs TAOMUIEH KPUTHYECKUX 3HAUEHUH Kputepus 4 2 . Hucno creneneil cBOOOIBI IPU STOM OTIpe-
NeNsieTCsl Kak v=c-1, i€ ¢ “KOJUYECTBO COMOCTABJISIEMbIX BHIOOPOK.

Habmoienust Bcex BBIOOPOK HEOOXOIMMO OOBEIMHHUTD U MTPOPAHKUPOBATH MO CTETIEHU HAPACTAHUS
TIpU3HAKA.

OMnupuueckoe 3HaueHune kpurepus H noz(cqmmBaeTc;{ o gopmyre:

Z——3 (N +1),

l'

H3'l/ll’l
N(N +1) “

rae N — o011ee KOJTMYECTBO UCTIBITYEMBIX B 06Lem/IHeHH0171 BBIOOpKE,
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n; — KOJIMYECTBO UCIIBITYEMBIX B KaXKI0 BBIOOPKE,

TP - KBaJpaThl CyMM PaHTOB IO KaXJI0W i—0i BBIOOPKE.

Ecnu sMnmpuyeckoe 3HaueHre KpUTEPHUsS MEHBIIIE KPUTUYECKOT0 3HaueHus, To H, mpuHuMaeTcs.

r) S — kputepuit TeHAeHIMN J>KOHKHpa

Kputepnii S npenHasHayeH Ui BBIABICHHS TEHICHIMH W3MEHEHHS MpPU3HAKA MpPU Iepexoje OT
BBIOOPKH K BEIOOPKE IPHU COIOCTABICHUH TPEX U 00Jiee BHIOOPOK.

I'mnoressr:

H,: Tenaenuust Bo3pactanusi 3Ha4eHUI MpU3HAKa MPU MEePexojie 0T BRIOOPKH K BbIOOpPKE SIBISETCS
CIIy4aiiHOM.

H;: Tennenmnus Bo3pacTaHus 3HAUCHUN MpPU3HAKA MPU MEPEXOE OT BHIOOPKU K BBIOOPKE HE SIBIISI-
€TCs CIIy4alHOM.

OrpaHuyueHus KpuTepus

1) H3mepenue MOXKeT OBITH MPOBECHO I10 IIKAJIEe HHTEPBAIOB MM OTHOIICHUH.

2)  BwIOOpKHU JOMKHBI OBITH HE3aBUCUMBIMH.

3) KommuectBo HaOmOAeHHUI B KaXK101 BEIOOPKE JOIKHO OBITh OJAMHAKOBBIM.

4)  HwxHss rpaHulla TPUMEHUMOCTH KPUTEPHs: HE MEHEee TPeX BHIOOPOK U HE MEHEE JBYX JIie-
MEHTOB B KaXJIOM HaOJroJeHuu. BepxHsas rpanuua omnpeaensercs Tadbauueil npuioxxeHus: He Oosee 6
BBIOOPOK 1 He OoJiee 10 HaOMIOeHUH B KaXK10H BBIOOPKE.

Bri6opku HE00X0AMMO pacmosaraTh 1o BO3pACTaHUIO CyMMBI 3HAUEHUH MMPU3HAKa CJIeBa Ha MPaBo.

DMIIMpUYecKOoe 3HaYeHHE KPUTEPUS PacCCUUThIBaeTCA 1Mo popmyre:

Sa.rvm =24 'B;

rae A — obuas cyMMa HHBEPCHIA,

c-(c-1) ,
B =———"-1n"_ makcumanbpHO BO3MOXHOE 3HAYCHNE BEINUMHEI A.

[Ton yrcioM MHBEpCHl MOHUMAETCS YUCIO 3HAYEHUH MpHU3HaKa, OONBIIUX KaKIOT0 KOHKPETHOTO
3HA4YCHUsI PACCMAaTPUBAEMOM BEIOOPKH M PACIIOI0KEHHBIX TpaBee OT Hee.

Kputnueckue 3HaueHUsi KpUTEpHUsS OMPEAETSIOTCS MO TaONuIle, B COOTBETCTBUU C BBIOPAHHBIM
YpOBHEM 3HAYMMOCTH, KOJIMYECTBOM BBIOOPOK (¢) U YMCIIOM HAONI0ACHUH (1) B KaX /101 BBIOOPKE.

Ecnu smnupudeckoe 3HadeHHe KpUTEPHs MEHbIIIE KPUTHIECKOTO 3HAUCHUS, TO IPUHUMAETCS THIIO-
Te3a H,,.

1) G-kpuTepuii 3HaKOB

Kputepwnii 3HaKOB mpeqHa3HaueH JUIsl YCTAHOBIICHUS OOINEro HarpaBlICHHs CIBUTA MCCIIETYeMOTO
npu3Haka. OH MO3BOJISET YCTAHOBUTD, B KAKYIO CTOPOHY B BBIOOPKE B 11€JI0OM M3MEHSIOTCS 3HAUEHUS MIPU-
3HaKa TPH MEPeXoJie OT MEPBOro U3MEPEHH KO BTOPOMY: M3MEHSIOTCS JIM MOKA3aTed B CTOPOHY yIyd-
IIIeHUs], TIOBBIIICHUS WU YCUJICHUS WM, HA000POT, B CTOPOHY YXY/IICHHS], TIOHUKEHUS WM Ociadie-
HUSL.

Bo03MOHBI THIIOTE3BI:

Hy: [Ipeobnaganue THMTUYHOTO HATIPABJICHUE CIIBUTA SIBISIETCS CITydaiHBIM.

H;: Ilpeobnaganue THNIUYHOTO HAMPABICHHUE CIBUTA HE SIBISETCS CIy4ailHBIM.

Orpanunuenus kputepus G

1) Uzmepenue MoOXeT ObITh IPOBEAEHO IO LIKAJIE MOPSJIKA, HHTEPBAJIOB WM OTHOIICHHH.

2) BriOopka nomxHa ObITH OTHOPOJHON U CBSI3HOM.

3) OOBem BBIOOPKH JOMKEH OBITH paBHBIM OT 5 110 300.

4) Tlpu paBeHCTBE TUITUYHBIX W HETUITMYHBIX CJBUTOB KPUTEPHUI 3HAKOB HEITPHUMCHUM.

OMmupudeckoe 3HaueHue kpurepus G, TPUHUMAIOT PaBHBIM YHCIY HETUIIUYHBIX CIIBUTOB, T. €.
HE MPe00JIaAA0IINX CABUTOB B CTOPOHY YBEIHUCHHS WIH YMEHBIICHHUS TIOKa3aTelsl.

Kputndeckoe 3nauenue kputepus G, ONpPEAENAIOT IO TaOIMIE B COOTBETCTBHU C BHIOPAHHBIM
YPOBHEM 3HAUMMOCTH U 00BEMOM BBIOOpPKH Oe3 yuera HyseBbIX cnBuroB. Ecmu G,,, HE MPEBOCXOIUT
G, TO TUnoTE3a Hy oTBEpraercs.

k) [lapusrit kputepuit T — Buiikokcona
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Kpurtepnii npumensiercst it CONOCTaBICHUS MMOKa3aTeNneil, N3MEpEeHHBIX B JIBYX Pa3HBIX YCIOBUAX
Ha OJTHOM U TOW ke BBIOOpPKE MCHBITYeMbIX. OH MO3BOJISIET YCTAHOBUTH HE TOJIBKO HAIPABIEHHOCTb W3-
MEHEHUH, HO ¥ UX BBIPaXEHHOCTh. C €ro MoMOIIbI0 Mbl OIIPENEISAEM, SIBISETCS JIM CABUI IOKa3aTenel B
KaKOM-TO OJJHOM HampaBlieHUU 0ojiee MHTCHCUBHBIM, YEM B JAPYTOM.

Bo03MOKHBI TUIIOTE3BI:

Hy: UHTeHCUBHOCTH CABUTOB B TUIIMYHOM HAINPaBICHUU HE NMPEBOCXOJAUT UHTEHCUBHOCTH CIBHTOB
B HETUIIMYHOM HAIPABJICHUU.

H;: lHTeHCUBHOCTh CIBUIOB B TUIIMYHOM HAIPAaBJIEHUU MPEBHIIIAET UHTEHCUBHOCTU C/IBUI'OB B
HETUIIMYHOM HalpaBICHUM.

Orpanunuenus kpurepus T

1) U3mepenue MOxXeT ObITh MIPOBEACHO 110 JH000H mIKane, KpoMe HOMHUHATBHOM.

2) Bribopka 10pKHA OBITH CBSI3HOM.

3) O6bem BBIOOPKH JOJDKEH ObITH paBHBIM OT 5 110 50.

OMIupUYecKoe 3HaUeHHE KPUTEPHsl ITOICYUUTHIBAIOT IO (hopMyIIe:

Ton= R,

rze R, — paHroBble 3Ha4E€HHUs CABUIOB € 00Jiee peIKUM 3HAKOM.

Kputudeckoe 3HaueHue kputepus I, onpenensercs i JaHHOTo 00beMa BhIOOPKU M BEIOPaHHOTO
ypOBHs 3HauMMocTH 110 Tabnuue. Ecau 75, He npeBocxoaut 7, To runoresza Hy otBepraercs.

3) Kpurepnit y;° ®puamana

Kputepuii mpuMeHsieTcs Ui COMOCTAaBICHUS ITOKa3aTesei, N3MEPEHHBIX B TpeX WM 0ojiee yCIoBU-
X Ha OJJHOM M TOH XK€ BBIOOPKE MCHBITyeMbIX. OH IMO3BOJIIET YCTAHOBHUTD, YTO BEIMYMHBI TIOKA3aTenen
OT yCIIOBHS K YCJIOBHIO U3MEHSIOTCS, HO IIPU 3TOM HE yKa3bIBacT HA HAIPaBJICHUE U3MEHEHUM.

Bo03MOXHBI TUIIOTE3BI:

Hp: Mexnay nokaszarensiMu, HOJYyYEHHBIMH (M3MEPEHHBIMH) B Pa3HBIX YCJIOBUSAX, CYLIECTBYIOT
JUIIb CIy4YaiiHble pa3Inyusl.

H;: Mexny noka3zaTensiMH, MOJTy4eHHBIMH (M3MEPEHHBIMHU) B Pa3HBIX YCIOBMSX, CYLIECTBYIOT He-
CIIy4alHbIE pa3JInyus.

OrpaHHYeH s KPHTEPUS Y,

1) H3mepenue MOKeT OBITH IPOBEAECHO IO LIKAJI€ UHTEPBAJIOB WIIK OTHOIIEHUH.

2) Beibopka 1omKHA OBITH CBSI3HOM.

3) B BbIOOpKE AOIKHO OBITH HE MEHEE JIBYX MCIIBITYEMBIX, KaXAbIH U3 KOTOPHIX UMEET HE MEHEe
Tpex nokasareneid. KonnuectBo n3mepenuii He MoxxkeT npessimats 100.

DOMIIMpUYECKOe 3HaYEHUE KPUTEPUS BBIYUCIISETCS 110 hopMyIie:

12 :
B =| o DT 3 (et
n-c-(c+1) ‘S

II€ ¢ — KOJWYECTBO YCIOBUH,

1 — KOJINYECTBO UCIBITYEMBIX,

T; — CyMMBI paHTOB IO KaXJIOMY U3 yCIIOBHH.

Kputnueckoe 3HaueHUE KpUTEpUS XVZKP orpenenseM Npu BEIOPAHHOM YPOBHE 3HAUMMOCTH M JIaH-
HOM 00beMe BBIOOPKH MO IIpaBUiIaM:

1) Ipu c=3 u n< 9, KpUTHUECKUE 3HAYCHUS OTPEAEISAIOTCS MO TabIHIIe.

2) Ilpu c=4 u n< 4, KpUTHUECKUE 3HAYCHHS OTPEACISAIOTCS MO TabIHIIe.

3) Ilpu GonbiieM yuciae U3MEPEHUN M HUCIBITYEMBIX KPUTHUECKHE ONpPEAENSIOTCS Mo Tabiauie

2
s kputepust £ . B aToM citydae uucio creneHneit cBo0osl onpeaensercs no Gopmyine v =c — 1.
Ecmn Xfaw, HE MEHBbIIIE szkp T0 runore3a Hy oTkionsercs.
n) L — kpurepuii Tenaenumii [lermpxa.
Kpurepwii L Ileiimxa npuMenseTcst sl CONOCTaBJICHUS TOKa3aTeNnel, I3MEpEHHbBIX B TpexX U OoJee
YCIIOBHSIX Ha OAHOM M TOM ke BBIOOPKE UCIBITyeMbIX. KpuTepuii mo3BosseT BbIABUTh TEHIECHIIMU B U3Me-
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HEHUU BEJIMYMH MPU3HAKA MPU MEPEXoJie OT YCIOBUSA K YCIOBUIO, a TaK)KE YKa3bIBAE€T HA HAIMPABIICHHUE
3TUX U3MEHEHUH.

Bo03MOXHBI TUITOTE3BI:

Ho: YBennueHnne nHIMBHIyanbHBIX [IOKA3aTENIEH MIPU MEPEX0JI€ OT IEPBOrO YCIOBUS KO BTOPOMY, a
3aTeM K TPETbEMY U Jlajiee, CIIy4aiHo.

H,: YBennueHnne nHIMBHIyalbHBIX [TOKA3aTENIEH MIPU MIEPEX0JI€ OT IEPBOrO YCIOBUS KO BTOPOMY, a
3aTeM K TPETbEMY U Jjajiee, HECIydaliHoO.

Orpanunuenus kpurepus L

1) H3mepenne MOXET OBITH MPOBEACHO IO PAHTOBOMW IIKAaJle, MIKAJIe WHTEPBAJIOB WM OTHOIIIC-
HUU.

2) BeiOopka 10y1kHa OBITH CBSI3HOM.

3) B BbeIOOpKE TOJDKHO OBITH HE MEHEE ABYX M HE 00JbIe 12 UCTBITYeMBbIX, KOKIIbIH U3 KOTOPHIX
HMMEET He MEHee Tpex Mokaszareneil. MakcuManbHOE YUCIIO YCIOBUM — 6.

DOMIIMpUYECKOe 3HaYCHHE KPUTEpUs Onpeensercs mo Gpopmyse:

L, =Y i)
i=1

IZI€ ¢ — KOJUYECTBO YCIOBUIA,

T; — cyMMBI paHroB 110 KaXJI0MY U3 YCIIOBHH,

i —IIOPSIAKOBBIM HOMED, IPUINMCAHHBIN KaKIOMY YCIOBHIO, IIOCIIE YIOPSIOYEHUS 110 BO3PACTAHUIO
CYMM DaHIOB.

Kputndeckoe 3HaueHue kpurepus L, onpeaenseM Npyu BHIOPAHHOM ypOBHE 3HAYUMOCTHU, JaHHOM
00beMe BHIOOPKH M JaHHOM KOJIMYECTBE yciaoBuil no tabmuue. Eciu L,,,, He MeHblIe L,y,, TO TUnote3a Hy
OTKJIOHSIETCSL.

Kpurepuu cornacus pacupeneseHui:

2
1. x - kpurepuii [lupcona.

2
OcHoBHast pacueTHasi GopMyJia SMOMPUUYECKOTO 3HAUECHUS {

2

(=)
2 _ E) m
=2 7
i=1 m
rae k — KOJIUYECTBO pa3psioB MpHU3HAKa,
f,, — TeopeTudecKas 4acTora,

/., — SMIIUpUYEcKast 4acToTa.

Ecnu xonuuecTBO pa3psiioB paBHO JBYM (IIPUHMMAaeT MUHUMAJIbHO BO3MOXKHOE 3HAYEHHE), TO B
pacueTHyro (pOpMyIly BHOCUTCS MONPaBKa Ha HEMPEPHIBHOCTD:

R A
S~ 1. |

2
KpI/ITI/I'-IeCKoe 3HA4YCHUC /'L’Kp OIPECACIIACTCA 110 Ta6J'II/IHe B COOTBETCTBUU C OMNMPECACIICHHBIM YHCJIOM

cTerneHel cB0OOAbl 1 YPOBHEM 3HAYUMOCTH.

Hcnonp3yeTcs B IByX BapUaHTax:

a) Ul COMOCTABIICHUS AMIIMPUUYECKOTO PACIIPENIEIIEHUS C TEOPETUUECKUM; B 9TOM Cllydae IpoBepsi-
eTcsl HyleBas runoresa f{, 06 OTCYTCTBUU pa3induil MEXIy TEOPETUYECKUM U IMIUPUYECKUM pacipe-
JECIICHUEM.

B kadecTBe TeopeTHUECKUX pacnpeneleHnid MOTYT BBICTYNaTh, HAIPUMEP, PABHOMEPHOE WM HOP-
MaJIbHOE PaCIpeEICHHUS.

B citydae paBHOMEpHOT0 pacnpesieneHus: TEOPETUYECKHUE YaCTOThl IOJCUUTBIBAIOTCS 110 (popMyIIe:
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fm :%’

TI€ 71 — KOJIMYECTBO HAOIIONCHHUM.
Yuciio crerneneii ceoboabl v=k-1.

B CJIyd4ac HOPMAJIBHOI'O pacCrpeaciaCHusd TCOPETHICCKAA YaCTOoTa IMIOACYUTBIBACTCS 110 (l)OpMy.]'Iei

£ =2,

rzae h — mar (pa3HoCcTbh MEXAY ABYMS COCEIHUMHU 3HaYCHHUSIMH MPU3HAKA),

X, —X
u, =——,
o
¢(u) — HopMupoBaHHas nuddepennuanpaas Gpynknus Jlammaca.

UYucrno creneHeil cBOOOIbI pACCUUTHIBAIOT KakK k-3.

6) KakK pacdeT OJHOPOAHOCTHU ABYX U 0oJiee HE3aBUCHMBIX OKCIICPUMCHTAJIbHBIX BBI60pOK; B 3TOM

cllyyae INpoBepsieTcs runore3a [/, 00 OTCYTCTBUHM pa3iIMuUil MEXKAY dMIUPUYECKUMHU (IKCIIEPUMEH-
TaJbHBIMU) paCIpPECICHUSIMU.

B) JIJIsl CpaBHEHHUs MOKa3aTelied BHYTPH OJHOW BBIOOPKHU; B 3TOM Cly4yae MPOBEPSIETCS TMIIOTE3a
H ,: cpaBHMBacMble IPU3HAKY HE BIMAIOT APYT Ha Apyra.

I/ICXOI[HI)IG JaHHBIC yI[O6HO IpeACTaBIATE B BUAC Ta6JII/IIII)I COIMPS’KCHHOCTHU

DMIOUPUUECKUE YaCTOTHI
Pa3psnel IIepBOE pacrpe- | BTOPOE pacmnpene- j-oe pacmpene- c-o0€ pac-
JIeTICHUE JIeHue JIeHue " | npenenenue
1 np np» ny; nic
2 Ny Ny ny; Ny,
k Nk Ny Ng;j Nk

I'ne n;; — sMnupHYecKas 4acToTa, COOTBETCTBYIOIIAS I-OMY Pa3psiy j-Or0 paclpelelIeHHs.

Jnia xaxaod saeku TaOMUIbl, COOTBETCTBYIOIIAS TEOPETUYECKAsh YacTOTa PACCUMTHIBACTCS IO
dbopmyre:

c k
j=1 i=1
k c

22

i=l j=I
7 (cyMMa 9acTOT 1O CTP OKe)(cy MMa 4acToT T10 cron6uy)
WITH i =

00111ee KOJTMYECTBO HAOIFOICHHII
Yucno creneHeit cBoOo b1 onpenensercs no popmyne: v=(k-1)(c-1).

B cjIydae, Koraa 4ucjio NEpEMEHHBIX B IBYX CPAaBHHUBACMBbIX BBI60pKaX BCINKO, MOXKHO HMCIIOJIB30-

S =

2
BaTh JIJISl BBIYUCICHUS 4 2mn CIICTYIONIYIO GOPMYITY:

: S ()
3mn:4 —_2
P =AY

I JIe f/- 9aCTOTHI IEPBOT0 paclpeieeHus,
Ji2- 4aCTOTBI BTOPOT'O paclpeaeIeHHUs,
n- YHCJIO 3JIEMEHTOB B KaXKI0H BHIOOpKE.
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Ecnu 4ncio 3HaueHuii B BBIOOPKAX Pa3IM4YHO, TO I/ICHOJIL3YIOT bopmymy:
2
(n1+n2) Z ( kl) o

nn, o Jut S mt+n,

Jlyig mpUMeHeHHsT KPUTEepHUs XU-KBaJApaT HEOOXO0AUMO COOIIOAATh CIEYIOIINE YCIOBUS:
M3MEpEeHNE MOXKET OBITh MPOBEJCHO IO JI000H MIKae; BEBIOOPKU JOJKHBI OBITh CIyYaliHBIMU M HE3aBH-
CUMBIMHU; JKeJlaTeIbHO, YTOOBI 00BheM BBIOOPKHU ObLT Oosbie 20. C yBennyeHHeM oObeMa BBIOOPKH TOY-
HOCTBH KpUTEPHS MOBBIIIACTCS; TEOPETUUECKAsl YaCTOTa JJIsl KKJO0r0 BEIOOPOYHOTO MHTEpBAJia HE JOJK-
HBI OBITh MEHBIIIE 5; cyMMa HaOJII0IEHU 0 BceM MHTEpBaliaM J0JKHA ObITh paBHA O0LIEMY KOJTHUYECTBY
HaAOIIOACHUH.

2. A- kputepuii Konmmoropoa-CMupHoBa

Kpurepwuii A mpeHa3HaueH Ui COMTOCTABICHUS ABYX PACIpEIeIICHHIA:

a) SMIUPHUUYECKOTO PACIPEICICHUS C TEOPETHUECKUM;

0) OJTHOTO SMITUPUYECKOTO PACHPEACTCHHS C IPYTHM SMIHUPUICCKAM PaCIpeIeTICHUEM.

Jliis ipuMeHeHUsI A- KpUTEpHUs HEOOXOAUMO COONIOAATh CIAEAYIOUINE YCIOBUS: M3MEPEHHE MOXKET
OBITH MPOBEJICHO IO IIKAJIC MHTSPBAJIOB WJIM OTHOIICHUI; BEIOOPKHU JOJIKHBI ObITh CIIYYaliHBIMHU U HE3a-
BHUCHMBIMH; KeNaTeIbHO, YTOObl CyMMapHBI 00beM ABYX BbIOOPOK ObuT OonbmiuM uiau paBHbIM 50. C
YBEJIMUYECHUEM 00heMa BBIOOPKH TOYHOCTH KPUTEPHS MOBBINIACTCS; SMIMPUICCKHE JaHHBIC JOJDKHBI JI0-
MycKaTh BO3MOXKHOCTh YIOPSAOYSHHSI TI0 BO3PACTAHUIO UM YOBIBAaHHIO KaKOT0-JIMOO MpU3HaKa U 00s3a-
TEJIBHO OTPaXkaTh KaKOE-TO €ro OJHOHANPABIEHHOE H3MEHEHHE.

Bo03MOXHBI TUITOTE3HI:

Hy: Paznuaus Mex 1y IByMs pacrpeiesIeHUsIMU HE TOCTOBEPHEI.

H;: Paznuuusa Mexay IByMs pacrpeeeHUsIMU T0CTOBEPHBI.

OMIUpUYECcKOe 3HAUCHUE KPUTEPHUS JIJIsl COMOCTABICHUS SMITUPUIECKOTO PACIIPEACTICHHS C TeOpe-
TUYECKUM OIpeensieTcs no popMmyIe:

Zamn—

d. ~=max

MmN

rnae f 5 - HAKOIJIEHHbIE YMIMPUYECKUE YACTOTHI,
*
f m - HAaKOIUICHHbIE TEOPETUYECKUE YACTOTHI.

Kputnueckoe 3HaueHue KpUTepusi onpezensercs no Tadiuile, Ipu ONpe/IeIeHHOM ypOBHE 3HA4H-
MOCTH U JaHHOM oO0beMme BbiOopku. Ecnu uncno snemenToB BeIOopku OGombine 100, To BeTUYMHA KPUTH-
YeCKUX 3HaUEHUH BhIUUCIIAETCS 10 (popmyie:

1,3 /

Kp_ 16/

OMIUPUYECKOe 3HAYECHUE KPUTEPHUS JUIsI COTIOCTABJICHHS AMITUPUUYECKOTO PACIIPEACIICHHS C JIPY-
UM SMIIMPUYECKUM pacrpeesieHueM orpeaenseTcs mo hopMmyIe:

I7Ie 7;-KOJIMYECTBO HAOIIOACHUI B TIEPBOM BHIOOPKE,
- KOJIMYECTBO HAOIIO/IEHUI BO BTOPOH BBIOOPKE,
dyay- HaUOOJBINIAS a0CONFOTHASI BEJIMYMHA PA3HOCTH MEXAY HAKOIUIEHHBIMH YacCTOCTSIMH TIO
KOKIOMY paspsiy.
YpoBeHb 3HAUUMOCTH COOTBETCTBYIOIIHMH MOJTYYEHHOMY 3HAYEHUIO A OTIPEICIISICTCS IO TabIuIIe.
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3. Kpurepuii @uiepa — ¢

Kpurepuit ®umepa npeanasHadeH A7l CONOCTABICHUS JABYX PSI0B BHIOOPOYHBIX 3HAYEHHH 110 Ya-
CTOTE BCTPEUAEMOCTH KaKOT0-T100 Mpu3HaKa. TOT KPUTEPHHA MOKHO MPUMEHSATH JUIS OLICHKH pa3Inuuil
B JIIOOBIX JBYX BBHIOOpPKaX 3aBUCHMBIX WM He3aBHCUMBIX. C ero moMOIIbI0 MOKHO CPaBHUBATh ITOKa3aTe-
JIM O/THOM U TOH K€ BBIOOPKH, U3MEPEHHBIEC B PA3HBIX yCIOBUSX.

OMnupHYecKoe 3HaUeHHE KPUTEPHS ITOJICUUTHIBAIOTCS 10 (hopMyIie:

¢3Mn = (¢1 _(Pz) :

rac @, - BCJIM1IHHA, onpeacisieMast 1mo Ta6J'II/IHe, COOTBETCTBYIOIIIAA OonplIei HpOHeHTHOfI JOIJIC,
®, - BCIIM4HHa, onpeacisieMas 11o T36JII/ILIC, COOTBCTCTBYIOIIIAsd MEHBIIICH HpOHeHTHOf/’I JOJIC.

VYpoBeHb 3HAYUMOCTH COOTBETCTBYIOIIMI MOJYYEHHOMY 3HAYECHHUIO () OIpPEAEISIeTCs MO0 TabiauLe.
Jlnst npumenenust kpurepus Oumepa ¢ He0oO0X0AUMO coOMIOIATh CIETYIONINE YCIOBUSA: U3MEPEHUE MO-
’KeT OBITh MPOBEACHO MO JIF000H MIKalle; XapaKTEePUCTUKU BBIOOPOK MOTYT OBITH JIFOOBIMU; HYDKHSS Tpa-
HHIIA — B O/IHOW M3 BBIOOPOK MOXET OBITh TOJBKO JBa HAONIOJCHUS, TIPU 3TOM BO BTOPOU JTOJKHO OBITH
He MeHee 30 HaOmroeHnit (BepXHss TpaHHIIa HEe OIpe/iesieHa); HUKHUE TPAHHIIBI IBYX BEIOOPOK JIOJIKHBI
coziepKaTh HE MEHbIIE 5 HAOMIOJCHUI B KaXKIOM.

Tema: OCHOBBI KOPPEJSILIMOHHOIO AHAJIHN3A

3aaya KOpPPEISALUOHHOIO aHaJU3a CBOJUTCSA K YCTAHOBJICHUIO HAaIlpaBlIeHUs U (POPMBI MEX]y Ba-
PBUPYIOLIMMHU NPU3HAKAMH, U3MEPEHUIO TECHOTHI, M, HAKOHEIl, K IPOBEPKE 3HAUUMOCTH K03 (HUIIMEHTOB
KOPPEJIALMH.

IlepemeHHbIe X U y MOTYT OBITh M3MEPEHBI B Pa3HBIX LIKaJlaX. DTO 0OCTOSTENbCTBO ONpPENEsIeT
BBIOOp COOTBETCTBYIONIETO KOA(PPHUIIMEHTA TMHEWHOW KOPPEIISAIIH.

Tun mkansl Mepa cBsizu
IlepemeHnHas x IlepemeHnHas y
WNHurepBanbHas uinm oTHO- | VHTepBanpHas WM OTHOLIEHUN Koa¢ddunment IMupcona ry,
IEHUI

PanroBasi, nuatepBanbHas PanroBasi, nHTepBanbHas WK Koadpdpunuent Crimpmena g,

WJIM OTHOUIEHUH OTHOUIEHUN
Panrosas Panrosas Kospduuuent 7 Kenpamia

JlmxoToMuueckas JlmxoToMHu4ecKas Koadpunment acconmarm ®
Jnxoromuueckas PanroBas PanroBo-6ucepuanbHblil Ry,
Jlnxoromuueckas NuTepBanbHas WM OTHOLICHHI bucepunanbHbiii Reye

Bcee k03¢ duiimeHTsI 1o abCoNMOTHOM BETMUMHE HE MOTYT ITPEBOCXOJUTSH 1.
a) Koadunuent xoppensauuu [Mupcona seruucnsercs no gopmyne:

2. =D*W, =) n*Y Xy, =2 X * D,

T = l 2 =32 - 2 l 2 l 2 2
Y2 DI = o X = ) o X = ()

1€ X; — 3HAUEHUS, IEPEMEHHBIX IPUHUMAEMbIE IEPEMEHHOM X,

V; - 3HAUEHUs, IEPEMEHHBIX TPUHUMaeMble TIEPEMEHHOH Y,

X — CpemHsis IO X,

YV - CpPEeaHsisIo ).
O1eHKa 3HAYMMOCTH OCYILECTBIISICTCS IIPH YHCIIe CTeNeHel cBOOO bl k=n-2.
6) Koadpunment xoppensuuu panros CrnrpMeHa BeIUUCIIETCS 10 GpopmyIe:
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6-3(d,)’

S
P n-(n*=1)

rac n — KOJUYCCTBO PAHKUPYCMBIX ITPU3HAKOB
d,' — Pa3HOCTb MCKAY paHraMi 110 IBYM ICPEMCHHBIM JIA KaXKI0I'0 UCHILITYEMOTIO.

HpI/I HaJIMYMU OJJUHAKOBBIX PAHI'OB B YUCJIINTCIIb I[O6aBJ'I${I-OTCH IIOIIpaBKHU HAa OJJMHAKOBBIC PAHI'U:
3

Dlzu
12 -
3

p, K=k
12~

IJI€ 7 — YUCIIO OJMHAKOBBIX PAHTOB B IIEPBOM CTOJIOLE,
k — 9UCII0 OJMHAKOBBIX PAHTOB BO BTOPOM CTOJIOLE.
ITo xa>x10# rpymnme 0ANHAKOBBIX PAHIOB BBOJAMUTCS CBOS IOIIPABKA.
Kputnuecku 3Ha4eHUs1 ONPEIEISIOTCS NIPU YPOBHE 3HAYMMOCTH PAaBHOM YMCIIy 3HAUY€HU IpHU3Ha-
Ka, 110 Ta0JIMLEe KPUTUUECKUX 3HaueHui O CrpumeHa.

B) Koo dunuent acconpanuu ¢ BeMUCISIETCA 10 GopmyTie:
o= Py — PP,
b
Jr.-A=p)-p,-A-p,)

/i€ Px — 9YacTOTa WU JOJs IpU3HaKa, uMmeromiero 1 mo x,  (1-px) — yactoTa wiu 10Jis PU3HAKA,
umetroniero 0 Mo X, py — 4acToTa WM J0Js IpU3HaKa, umeromero 1 noy, (1-py) —4acTora unu nous
npu3HaKa, umeroero 0 Moy, pyxy —4acToTa MM A0Js IPU3HAKA, UMEIOIUX 1 M 0 X U 110 .

r) Koapdunument xoppensuun 7 Kenganna Beraucisercs no Gopmyne:

4-0
N-(N-1)
b

rae 0 — 4Mciao MHBEpCUH (MOJCYEeT MHBEPCHUIl OCYIIECTBISETCS CyMMHUPOBAaHMEM 4YHCIA PAaHTOB
BTOPOT'O NMpPHU3HAKa MEHbILE KaXXJI0T0 U3 PAHTOB BTOPOTO NMPHU3HAKA, MPU YCIOBUHU, YTO PAaHTH IEPBOTO
IIPU3HAKA YIIOPSAI0YEHBI 110 BO3PACTAHUIO);

N — 91CII0 paHXXUPYEMbIX PU3HAKOB.

1) bucepuanbHblii KOAQPUIMEHT KOPPENALUU BBIYUCISIETCS IO GopMyIIe:

_ & T X

6ucomn

n, *n,
N*(N-1)’

rIe  X| - CpeaHee IO TeM SIEMEHTaM MEPEeMEHHOH ), KOTOPBIM COOTBETCTBYET NpU3HAK | B me-

R

g,

PEMEHHOH X,

X() - CpelHee MO TeM 3JIEMEHTaM NEPEeMEHHON ), KOTOPBIM COOTBETCTBYeT NpH3Hak 0 B
IIEPEMEHHOM X,

1] — YUCIJIO €IUHHUL B IEPEMEHHOM X,

Ny — YUCIIO HYJIEW B IEPEMEHHOM X,

N=n;+ny,

Oy, - CPE/HEe KBa[PaTHYECKOE OTKIOHCHHE IEPEMEHHOT V.
e¢) PanroBo-6ucepHanbHbIi KOAGUIMEHT KOPPEISIUY BBIYUCIAETCS 0 (hopMyIe:
- =32
(5 —xp)
rbowmn N

2
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IIe X| - CPeJHHH PaHT IO TEM JIEMEHTaM HEPEMEHHOH y, KOTOPBIM COOTBETCTBYET IIPU3HAK | B

IIePEMEHHOM X; X() - CPETHUI PaHT MO TEM dJIEMEHTaM IIePEMEHHOM ), KOTOPBIM COOTBETCTBYET NPU3HAK
0 B mepeMeHHO# x; N — KOJIMYECTBO 3JIEMEHTOB B IEPEMEHHOM X.

Tema: OCHOBBI perpecCHOHHOI0 AaHAJIN3a

B3auMocCBs3p MEXIy IEepeMEHHBIMU BEIMYMHAMU MOKET OBITh ONMHCAaHA Pa3sHBIMH CIIOCOOAMH.
Hanpumep, 3Ty CBs3b MOXKHO OIUCATh C MOMOIIBIO Pa3IMYHBIX KO3()PUIMEHTOB KOppensiuuu (JIMHEH-
HBIX, YaCTHBIX, KOPPEJSALMOHHOIO OTHOIIEHHUS U T. II.). B TO e BpeMs 3Ty CBA3b MOXHO BBIPAa3UTh I10-
JIpyromMy: Kak 3aBHCHUMOCTb MEX]y apryMeHToM (BeinuuuHoi X) u ¢ynkuueit Y. B atom ciydae 3amaua
OyZIeT COCTOATh B HAXOXK/ICHUU 3aBUCUMOCTH BHa X=F(Y) Uiy, HaIpOTHB, B HAXOXKACHUU 3aBUCUMOCTH
Buga X=F(Y). [Ipu 3ToM n3menenue QyHKUIUU B 3aBUCUMOCTH OT U3MEHEHHI OJJHOTO WJIM HECKOJIBKUX
apryMEHTOB Ha3bIBACTCS PErpPEeCCUEH.

I'pacdmueckoe BrIpakeHHE PErPECCHOHHOTO YpaBHEHHUs HA3bIBAIOT JIMHUEH perpeccuu. JluHus pe-
IPECCUU BbIpakaeT HaujIydlllee Mpe/icKa3aHUue 3aBHCUMOM IepeMeHHOM (Y) 1mo He3aBUCHMBIM MepeMeH-
HbIM (X). DTU HE3aBHCHUMBIE IEPEMEHHBIE, @ UX MOXET ObITh MHOTO, HOCSIT Ha3BAaHUE NPEeOUKMOopos.

Perpeccuto BbIpaxatoT ¢ MOMOIIBIO ABYX YpaBHEHHUI perpeccuu, KOTOpble B CaMOM IIPOCTOM CHY-
Yae BBITJISAIAT, KaK ypaBHEHUS PsIMOM, 8 UMEHHO TaK:

Y=a0+al- X
X=b0+b1-Y

B ypaBuenun 1 Y — 3aBucuMasi nepeMeHHas1, a X — He3aBUCHMasi niepeMeHHast, a0 cBOOOTHBIN YJicH,
a al — xoapuIMeHT perpeccun, Uil yrioBoil KO3PPUIMEHT, ONpPeIeNIIIOMINUNA HAKIIOH IMHUU PETPECCHH
10 OTHOLLIEHUIO K OCSIM KOOPJIMHAT.

B ypaBHenun 2 X — 3aBucuMasi nepeMeHHas, a Y — He3aBucuMas nepeMenHast, b0 cBOOOIHBIN UjieH,
a bl — kodpumEeHT perpeccun, Wi yriioBor K03 PHUIMECHT, ONpeAeIIIIOMNN HAKIIOH JIUHUHM PEerpecCuu
10 OTHOLIEHUIO K OCSIM KOOPJIMHAT.

JIuaum perpeccun nepecekarorcst B Touke O (X, ¥ ), ¢ KOOpJAUHATaMHU, COOTBETCTBYIOLIMMHU CpeJl-

HUM apu(pMETHYECKUM 3HaYEHUSM KOPPEISIMOHHO CBA3aHHBIX MEX1y co00l nepeMeHHbIX X u Y. JIunus
AB, npoxoasmias yepe3 Touky O, COOTBETCTBYET JIMHEHHON (PYHKIIMOHAJIILHON 3aBUCUMOCTH MEX]Y Iie-
peMeHHbIMU BenmuuuHaMu X u Y paseH r,~= 1. IIpu 3TOoM HabmromaeTcs Takas 3aKOHOMEPHOCTB: 4eM
CHIIbHEE CBs3b MEeXAy X U Y , Tem Omke o0e MHUK perpeccuu K npsimoit AB. [lpu oTcyTcTBUU CBSA3H
MexXay X U Y JIMHUM PErpecCUd OKa3bIBAIOTCA IOJ MPSMBIM YIIIOM II0 OTHOLIEHHUIO APYT K IPYry U B
3TOM ClIy4ae 7,,=0.

KonnyectBeHHOE mpescTaBiieHHe CBA3U (3aBUCUMOCTH) Mexy X u ¥V (mexnay Y u X) Ha3biBaeTcs
PErpecCUOHHBIM aHaIM30M. [J1aBHas 3a/1a4a perpecCMOHHOIO aHAIM3a 3aKII0YaeTCsl , COOCTBEHHO T'OBO-
ps, B HaxoxaeHun kod¢p¢unmentos a0, b0, al u b1 u onpeneneHUn ypoBHS 3HAYMMOCTH IMOJYYEHHBIX
AQHAJIMTUYECKUX BBIPAKEHUH, CBS3bIBAIOIINX MEXy cO00M nepeMeHHbie X u ¥ .

ITpu sTOoM K03 PuiMenTs perpeccuut al u b1 MOKa3bIBAIOT, HACKOJIBKO B CPETHEM BEJIMUYMHA OJI-
HOW NIepEeMEHHOM M3MEeHseTCs NMPU U3MEHEHUU Ha eIuHuIly Mepsl apyroi. Koaddunuent perpeccun al
MOXHO MOJCYUTATH 1O (hopmyIe:

S
al = rxy . S—j
a koa¢p¢unuenr b1:
S,
bl = rxy . S_

TI€ 7y — KOOPPUIIMEHT KOPPETALUHN MEKTY IEPEMEHHBIMU X 1 V;
Sy — CpeIHeKBaapaTUYECKOe OTKIOHEHUE, TOJJCUUTAaHHOE Ul TIepeMEHHON X
S, — CPEIHEKBAZIPATHYECKOE OTKJIOHEHHUE, IIOJICYUTAHHOE [Tl NIEPEMEHHOM Y.
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2. METOAUYECKUE YKA3ZAHUS K IPAKTUYECKUM 3AHATUAM

[IpakTuueckue 3aHATUS CONPOBOXKIAIOT JIEKIIMOHHBIN Kypc AuCUMIUIUHBL. [IpakTudeckue 3aHsATUSA
JOJKHBI TTPOBOJIUTHCSA B JIOTHYHOM €MHCTBE C TEOPETHUUECKUM KYPCOM, MOJKPEIUISAs U YTOYHSS MOHS-
TUITHBIN ammapar.

Kaxmoe mpakTuueckoe 3aHATHE HAUMHACTCS C TEOPETHYECKOTrO OIpoca He0OXOAMMOT0o MaTepuasa
U MPOBEPKH JOMAIIHEro 3a/aHusd. Jajgee Ha KOHKPETHBIX MPUMEPAX PacCCMATPUBAIOTCSA MYTU U CIOCOOBI
MPUMEHECHHS T€X MaTEeMaTUYECKUX METO/IOB, KOTOPBIC HE TPEOYIOT MCIIOIh30BAHUS AJIEKTPOHHBIX BBIYHC-
JTUTENbHBIX MaluH. [Ipu 3ToM HE00X0IUMO aKTUBU3UPOBATH CAMOCTOATENbHYIO pabOTy CTYIEHTOB. 3a-
JaHUsl ¥ METOJMYECKHE YKa3aHUS K HUM BBIJIAIOTCS CTYACHTaM, KaXKIbIi U3 KOTOPBIX BHIOMpAET ONTH-
MaJbHBIN 7151 ce0st TeMn paboTel. [IpernoaaBarento OTBOAUTCS POJIb KOHCYJIbTAaHTAa U IMOMOIIHUKA. 3aja-
HUS1, BBI3BABIINE TPYJHOCTH y OOJBIIMHCTBA CTYICHTOB, pa30MpalOTCs Ha JTOCKE.

B koHI1le 3aHATHS BbIIAETCS IOMAIIHEE 33/1aHUE, COCTOSAIIEE U3 TEOPETUYECKUX BOIPOCOB, YSICHEHHE
KOTOPBIX HEOOXOIUMO ISl CICIYIOIIETO 3aHATHS U MPAKTUYECKUX 3a/1aHUM 10 IPOMICHHOMY MaTepHaily.

[Tpu BBIOTHEHUHU JOMAIIIHETO 3aJaHus peliaTh 33a4u yJ00Hee MO3TANHO, B TOM MOCIeA0BaTeIbHO-
CTH, B KaKOM 3T 3aJ1aHus CPOPMYIUPOBaHbL. B 3TOM ciryyae npu BOSHUKHOBEHUU TPYIHOCTEH OyJeT Jierde
00paTUTHCS K aHAIM3Y TE€X T€M, KOTOPBIE U3JI0KEHBI B JICKIMH U 33]1a4, pa300paHHbIX Ha MIPAKTUIECKOM 3a-
HATHUU.

[Tocne BbIMOMHEHNUS MPAKTHUECKOW YacTU 3a/IaHMsI CIIEAyeT HAMTU OTBETHI HA TEOPETHUYECKHE BOIPO-
Chl, 3aJJaHHBIC TIPETIO/IaBATEIIEM U TAaKUM 00pa30M MOATOTOBUTCS K OCO3HAHHOMY BOCIIPHUSITHIO CIIETYIOIIETO
MaTepuara.

AKTHBHAs, PETyJsipHas CaMOCTOSITeNIbHAs padoTa HaJl JOMAIIHUM 33JaHUEM — MYTh K YCICHUTHOMY
YCBOCHHIO JTUCUUIUINHBL

Tema: OCHOBBI H3MEPEHUS U KOJIMYECTBEHHOI0 OITUCAHUA JAHHBIX

Tunosble 3axanus

1. Ctynents! rpymnmnsl u3 30 4enoBeK HamKMcaad KOHTPOJIbHYIO paboTy. Kakablil cTyeHT moaydui
ompenenéHHoe KoimuecTBo Oamwios:75, 145, 150, 180, 125, 150, 150, 165, 95, 135, 130, 70, 130, 105,
135, 135, 100, 160, 60, 85, 120, 60, 145, 150, 135, 132, 140, 65, 170,155.

Tpebyercs:

1. ITocTpouTs CcrpynnupoBaHHbINA BapHALIUOHHBIN P

2. [loctpouTts SMIUpPHUUECKYIO QYHKIUIO pACIIpeIeICHUS

3. ITocTponUTh rUCTOrpaMMy U MOJUTOH OTHOCUTEIBHBIX 4YaCTOT

4. Haiitu BBIOOpPOYHBIE TOYEUYHBIE XapPaKTEPUCTUKU: BBHIOOPOUHYIO CPEIHIOI0, BHIOOPOUYHYIO
JHUCIIEPCUIO0, IKCLECC, ACUMMETPHIO, MOJLY.

5. BBIIBUHYTB TUIIOTE3y OTHOCUTENBHO OJU30CTH paclpeiesieHus: K HOpMalbHOMY.

2. Kak u3BecTHO, MMOUEPK UeIOBEKa, B TOM UYHUCII€ HAKJIOH OYKB, TECHO CBSI3aH C €r0 XapaKTEpPOM.
Husknit HakimoH (30-400) CBUJETEIHCTBYET O BCIBUIBYMBOCTH M BO30YIMMOCTH 4YeJIOBEKa, W3JIUIIHEH
IPAMOTE ¥ TOPOIUTMBOCTH B TIOCTYIIKAX; HAKIOH B 40-50° XapakTepu3yeT rapMOHHYHOE Pa3BUTHE HATY-
PBI; HAKJIOH 50-90° CBHJICTEIILCTBYET O CaMOOOJIaIaHNH, Y3KOM JHana3oHe yBieueHud. Cpenu CTyJeHTOB
AMI'Y BbIOOpOUHO OBLT HccnenoBad mouepk 50 yenoBek. Okazanock, 4to y 30% MpUCYTCTBYIOMIMX HU3-
kit HakioH, y 50%-uakxaon 40-50° u y 20% wakmon 50-90°. Haitti pacmpenenenne gactor. OTHOCH-
TEJIbHBIX YaCTOT, IOCTPOUTH IOJIUTOH U THCTOrpaMMy. BBIUMCINTE YMCIIOBBIE XapaKTEPUCTUKH CTPYIIIHU-
POBAHHOTIO psijia.

3. Kypc «ConmanbHas ncuxosnorus» npociymano S50 yenosek. [lomydyeHHble CTyJ€HTaMH Ha JK3a-
MEHE OIIEHKH TMPEACTABIISIIOT 000 ciemyrontuii Hadop mudp: 3,4,5,4,3,3,5,...(COCTaBUTh CAMOCTOSITEIb-
HO). [TocTpouTh BapHallMOHHBIN CTATUCTUYECKUH psfl. Berunciaute Moy, MeauaHy, BHIOOPOUHYIO Cpejl-
HIOIO.

4. Pe3ynpTaThl BHIOOPOYHBIX HAOII0I€HUI HaJl HEPEPBIBHOW CiydaifHON BeIMYMHON X NMpUBEIEHBI
HIWDKE B BUJIC MHTEPBAJIOB OJMHAKOBOW JUIMHBI U COOTBETCTBYIOIIMX UM YaCTOT:
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X, | 0-10 [ 10-20 | 20-30 | 30-40 | 40-50
n, 12 18 45 15 10

1
[TocTpouts: a) rUCTOrpamMMmy YacToT U 0) FTMCTOTpaMMy OTHOCUTEIBHBIX YaCTOT
BEJIMYUHBI X.
5. [l kaxaoro BuAa U3MEPEHUH, IIEPEUNCICHHBIX HUKE, YKAXKUTE COOTBETCTBYIOILYIO MY IIKa-

X.—X

CIIy4aitHOMN

ay:
- Bo3spact uenoBeka B rogax
—  Ywucno CTyIEHTOB B IpyIiIe
S ()
- Temneparypa no I{enscuto
- Temneparypa o KenbBuny
- Jlenenue moei mo momy.
—  OuneHka Ha 5K3aMeHe

Tema: ITapamerpruyecKue KpUTEPUH
TunoBble 3aganus
1. [locTpouTh YaCTOTHOE paclpesesieHue, MOACUNTaTh CTAHJAPTHOE OTKJIOHEHUE IS CIIETYIOIINX
Ps10B 3HAUEHUI: (pe3ysbTaThl TECTUPOBAHUS UHTEIJIEKTa IO TecTy Bekcnepa 2-X rpymm uchibITye-
MBIX, YUCICHHOCTHIO 50 4YeNoBeK):
Pesynbrarsl TecTupoBanus 1-0i IpyNIbI UCIIBITYEMBIX:
85,93,93,99,101,105,109,110,111,115,115,116,116,117,117,117,118,119,121,121,122,124,124,1
24,124,125,125,125,127,127,127,127,127,128,130,131,132,132,133,134,134,135,138,138,140,143,144,1
46,150,158.
Pesynbrarel TecTupoBaHus 2-1 IPyIIIBL:
70,75,76,78,78,81,82,82,83,84,84,84,85,86,86,86,89,89,90,91,91,91,91,92,92,93,93,95,95,95,96,
96,98,98,100,101,103,103,103,105,108,110, 115,118,119,123,124,125,127,129.
[Toncunrats t- kputepuit CThroJIeHTa JUIsl IBYX BBIOOPOK.
IIpoBepuTh pe3ynbTaThl HA CTATUCTUYECKYHO 3HAYMMOCTb.
2. [loacuuTaiite kputepuil @uiiepa A CIEAYIOUIUX PE3yIbTaTOB U3MEPEHUS TPEBOKHOCTH 2-
X Pa3IU4HbIX Py

X y
90 41
29 49
39 56
79 64
88 72
88 58
72 59
76 62
91 68
78 48

Tema: Hemapamerpuyeckue KpuTepuu
Tunossle 3a1aHuA
1. Iloncunraiite kputepuii Kpyckaina -Yominca ais cleayromuX JaHHbIX
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23 45 34 21
20 12 24 22
34 34 25 26
35 11 40 27
2. IloacunTraiite kputepuit Manna-YUTHM AJ1s1 CIEAYIOMUX JaHHBIX:
X y
6
8
25
25
30
31
32
38
39
41
41
43
44
45
46
50
55

3. JIBe rpynmbl UCIBITYEMBIX pelIaId TEXHUYECKYIO 3aaauy. [lokazarenem ycnemHocT OblIo Bpe-
M perieHus 3a1a4u. McnbiTyemsle 1 rpynnbl MOTy4aiy 3a BBIIOJIHEHUE JEHEKHOE BO3HATPaXIeHHUE, UC-
neiTyemble 2 rpynnsl — HeT. [Icuxonora nHTepecyeT BOIpoc: BIUSET JIU IEHEKHOE BO3HArpaXKJeHUE Ha
YCIIEIIHOCTb PEUICHUs 3ajauu?

Pesynbrarel momydeHsl cienyromnme (B CEKyHIaX):
1 rpynmna: 39, 38, 46, 25, 25, 30, 43.

2 rpynmna: 46, 50, 45, 32, 41, 41, 31, 55.
IToacuuraiite kpurepuii MaHHa — YUTHH.

4. Tlcuxomor pemaer 3afady: OyAeT JU yJOBJIETBOPEHHOCTh PabOTON Ha JaHHOM MPEIIpPUSTUN
pacripeieieHa paBHOMEPHO IO CIEAYIOIIUM ajbTepHaThBaM (rpagauusm):l - PaboToll BroiHe OBOJIEH;
2 - Ckopee 10BOJIEH, ueM He foBoJieH; 3-TpyaHo cka3zarh, HE 3Har0, 0e3paznuuHo; 4-Ckopee HeI0BOJICH,
4yeM JoBoJsieH; 5 - CoBepIleHHO HeZOoBOJIeH paboTol. s pemieHus 3ToW 3aJaud MPOU3BOAUTCS OMPOC
CIly4aiiHON BBIOOPKH M3 65 pecrnoHJIEHTOB (UCHBITYeMbIX) 00 yIOBJIETBOPEHHOCTH paboToii: «B kakoi
crerieHn Bac yctpamBaer Bama tenepemnss paboTta?», mpuueM OTBETHI JOJDKHBI J1aBaThCS COTJIACHO
BBIIIIE03HAYEHHBIM aJIbTepHaTuBaM. [losryueHHbIe OTBETHl MPEJCTABIIECHBI B TAOIHIIE.

ATbTEpHAaTUBBI 1 2 3 4 5

Yactora BeIOOpa 8 22 14 9 12

5. Tlo maHHBIM aTTECTAIMOHHOW KOMHUCCHUU W3 53 CTYIEHTOB JHEpPreTH4eckoro (axymprera 23
CIPAaBUIIUCH HA OTIUYHO, a U3 45 CTYACHTOB YKOHOMUYECKOTO (DaKyabTeTa C TEM XKe 3a/laHueM CIpaBU-
JMch 23 yenoBeka. MOXKHO JIM YTBEPKIATh, YTO Pa3inyus B YCHENTHOCTH PENIEHUS aTTECTAIMOHHOM pa-
OOTBI SKOHOMHCTAMHU U SHEPTETUKAMHU JOCTOBEPHBI.

Tema: OCHOBBI KOPPEJISIIHOHHOTO AHAJIU3A
Tunosble 3aJaHuA
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1. bbu1 IpoBeieH ONpoc 0 KOJMYECTBE BPEMEHH (B 4acax), KOTOPOE TPaTUT KaXKIbIN CTYAEHT Ha
u3ydeHue yueOHOH JIuTepaTypsl U Ha IPOCMOTP XYA0KECTBEHHBIX (DUIbMOB. MOKHO JIM C/I€1aTh BBIBOA
0 CYILIECTBOBAHUM CBSI3U MEXY 2-MsI STUMHU IEPEMEHHBIMU?

Ne Bpewms Ha n3ydeHue y4eOHO JTUTEpaTyphl Bpewmst Ha mpocMOTp GHIBMOB
1 7 0
2 8 4
3 5 10
4 1 7
5 15 0
6 5 1
7 2 10
8 4 6
9 1 9
10 1 8

2. 3aBUCUMOCTb MEX Y BEIMUMHAMH BBIPAXKAETCS B BUJIE KCIIEPUMEHTAILHO OJIYy4eHHOM Tabau-
1el. Onpenenuthb K03 punment koppensiun [lupcona. Caenatb BHIBOJIBL

X 0,5 1 1,5 2 2,5 3

y 0,01 0,11 0,35 0,6 1,58 2,31

3. HonchTaﬁTe KOppCIIsIOUI0O MCKAY (1)H3quCKOﬁ ITPUBJICKATCIIBHOCTBIO CTYJICHTOK U UX aKaJlc-
MHYCCKHMHU JOCTUIKCHUAMU.

No Panr no kpacore Panr no akageMHU4eCKUM JTOCTHKEHUAM
1 3 7.5
2 2 2
3 6 9
4 8 4
5 4 4
6 10 10
7 7 6
8 1 1
9 9 7.5
10 5 4

4. CyuiecTByeT JI CBSA3b MEKIY JHAEPCTBOM U ApyKentoOoHocThio? VccnenoBatenu orMevanu
HAJIMYME WIN OTCYTCTBHE Y YeJIOBEeKa JIMIEPCKON MO3ULIMH B TPYIINE, OAHOBPEMEHHO OTHOCS €ro Ju0o0 K
IPYKeT0OHBIM, JINOO0 K HEJIPYKEIOOHBIM JIFOAM. Pe3ynbTaThl MoKa3aHbl B TaOIHIIE

JInpepckas no3uLus Jpyxento0Hble HenpyxentoOHble Bcero
Junep 2 4 6
He s1Bi1. munepom 10 4 14
Bcezo 12 8 20

UTo MOXHO cKa3aTh O CBSA3M MEXAY 3TUMHU IlepeMeHHbIMU? PaccunTaiite ko punment accouu-

alyuy.
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3. METOAUYECKHE YKA3AHUSA K IABOPATOPHBIM 3AHATUAM

JlaGoparopHble paOOTHI MpeaHA3HAUYEHBI IS TOTyYeHUs! MPAKTUYECKUX HABBIKOB CTYJIEHTAMU IPU
U3Y4EHUH AUCcUUIUIMHBL. [Ipennaraemple 3a1aHisl 0XBAThIBAalOT OCHOBHBIE BOIIPOCHI, pAaCCMaTPHUBAEMBIE B
pamKax JJaHHOTO Kypca.

K BbImonHenuto pabopatopHoil pabOThl ciaeayeT MPUCTyHaTh IOCIE 03HAKOMIIEHMSI C TEOpeTHde-
CKOIl 4acThIO COOTBETCTBYIOIIEH TeMbl. Pe3ynbTaThl Bcex J1aOOpaTopHbIX pabOT HEOOXOJMMO MpescTa-
BUTb B IMCbMEHHOM BHJIE.

Tema: OCHOBBI H3MepeHHUsI U KOJIMYECTBEHHOI0 ONTUCAHMUSA JaAHHBIX
Tunosble 3axaHuA
3ananue 1. Jlanel HabarogaBIINECS 3HAYCHUSI HEKOTOPOW CITydaifHON BEIMYMHBIL:

34 25 29 34 12 28 13 28 28 17
23 31 32 23 16 22 34 22 25 28
24 24 25 28 26 19 29 21 30 18
30 30 21 30 19 20 30 34 20 36
28 36 27 17 27 26 26 19 29 24
37 28 31 25 23 33 35 31 22 30
25 26 22
Tpebyercs:

1) moCTPOUTH CrPYNIUPOBAHHBIN CTATUCTUYECKHUM DS,

2) MOCTPOUTH TUCTOTPAMMY M IMOJUTOH OTHOCUTEIIbHBIX YaCTOT;

3) HaliTH BBIOOPOUYHBIE TOUECYHBIC XAPAKTEPUCTHKU: CPEIHION, TUCIIEPCUIO, CPEeIHEE KBAIPATH-
YECKOE OTKJIOHECHHE.

3ananue 2. J[anbl HaOMI0AaeMble 3HAUEHUS HEKOTOPOU CITy4ailHON BEITMYUHBI.

34 25 29 34 12 28 13 28 28 17
23 31 32 23 16 22 34 22 25 28
24 24 25 28 26 19 29 21 30 18
30 30 21 30 19 20 30 34 20 36
28 36 27 17 27 26 26 19 29 24
37 28 31 25 23 33 35 31 22 30
25 26 22
Tpebyercs:
1) HalTH BEIOOPOYHBIC TOYCYHBIC XaPAKTEPUCTHKH: aCHMMETPHIO, IKCIECC, MOy, KO3 DHUIHMEHT
BapHalliH;

2) NpOBEPUTH TUIIOTE3Y OTHOCUTENBHO OJM30CTH PACIpeieIeHHs] K HOpMaIbHOMY.

Tema: ITapamerpuuyecKkue KpuTepuu

Tunosble 3axaHuA

3amanue 1. JIa yHuBepcurera (A M B) roToBST CHenMaIMCTOB aHAJIOTMYHBIX CHEIMAIbHOCTEH.
MuHucTepcTBO 00pa30BaHUs PEIIUIIO MPOBEPUTH KAUECTBO MOJATOTOBKM B 000MX YHHBEpCUTETaX, opra-
HU30BaB JUIsl 3TOr0 OOBEMHBIN TECTOBBIN 3K3aMeH Ul CTYJEHTOB MATOro Kypca. OToOpaHHBIE Cilydaii-
HBbIM 00pa3oM CTYAEHTHI MIOKa3aJIH CIeIYIOIINE PE3YJIbTAThI:

A: 41, 50, 35, 45, 53, 30, 57, 20, 50, 44, 36, 48, 55, 28, 40, 50;

B: 40, 57, 52, 38, 20, 25, 47, 52, 48, 55, 48, 53, 39, 49, 46, 45, 55, 43, 51, 55, 40.

MoO>HO 71 yTBEp>KAaTh NMpH ypoBHE 3HaUMMOocTH o =0,05, 4TO OMH U3 YHUBEPCUTETOB 0OECIeUH-
BAaeT JIYYIIYIO MOATOTOBKY.

3ananue 2. B ycnoBusax npeaplaylied 3aaun ONpeesInTe, €CTh JIU OCHOBAHUS CUMUTATh, YTO pas-
OpOoC OIIEHOK Y CTYZEHTOB OJIHOTO YHUBEPCHUTETA OOJIbIIIE YEM Y APYTOTO.

Tema: Hemapamerpuieckue Kpurepuu
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Tunosble 3agaHuA

3amanue 1. MOXHO JIU yTBEPXKIaTh, YTO CTYACHTBI-IICUXOJIOTH MPEBOCXOAAT CTYICHTOB-(PU3UKOB
[0 YPOBHIO HEBEpOAIBHOTO WHTEIICKTAa. JlaHHBIE, MOJIydeHHBIE ¢ MmoMmolsio Meroauku J[. Bekcnepa,
MIPUBEJICHBI B TAOIHUIIC.

Hcnonb3oBatek kpurepuid Manna-Yutau. CHopMynTupoBaTh TUIIOTESHL.

Jlanubie BHECTH B oiuH cronberr. [TokazaTenu puznkoB 0003HaYUTh BO BTOPOM CTOJIONE ITUppoit 1,
IICUXOJIOTOB — 2.

CryneHTsl-pu3uKu CTyaeHTBI - ICUXOJIOTH
Kox nmenn [TokazaTens HeBepOATbHO- Kox umenu uc- ITokazaTenp HEBEpOATLHOTO
UCIIBITYEMOTO o UHTEJIICKTA MIBITYEMOT0 WHTEJICKTA
1. HA. 111 1. HT. 113
2. KA. 104 2. OBb. 107
3. KE. 107 3. E.B. 123
4. TIA. 90 4, @.0. 122
5. C.A. 115 5. W.H. 117
6. Cr.A. 107 6. HN4. 112
7. T.A. 106 7. W.B. 105
8. DA. 107 8. K.O. 108
9. UN. 95 9. P.P. 111
10. II.A. 116 10. P.N. 114
11. CM.A. 127 11. O.K. 102
12. K.An. 115 12. HK. 104
13. B.JL 102
14. @.B. 99

3ananue 2. [Icuxonor npoBOAUT ¢ MIIAJIIMMHU IIKOJbHUKAMU KOPPEKIMOHHYIO padoTy 1o (hopmu-
POBaHUIO HABBIKOB BHHMAaHMUs, MCIIONB3Ys JAJIsl OLIEHKU pe3yibTaTOB KOPPEKTYypHYIO mpoly. 3amada co-
CTOUT B TOM, YTOOBI ONpEAEIUTh, OYAET JIU YMEHbIIATHCA KOJUYECTBO OLIMOOK BHUMAHHS y MIIAIIINX
LIKOJIBHUKOB TIOCJIE CIEUAIBbHBIX KOPPEKIIMOHHBIX yIpaxxHEeHU? [ pemenus 3Toi 3a1auu CUX0JIor
y 19 nereit onpenensieT KOJIWYECTBO OMIMOOK MPHU BHIMOIHEHUH KOPPEKTYPHOI MpoObI 10 U MOCie Kop-
eKIIMOHHBIX yrpakHeHUH. B Tabnuiie nmpuBeneHbl COOTBETCTBYIONINE SIKCIEPUMEHTAIbHbBIE JaHHBIE.
N | 1 |2 (34 |5|6|7 |89 10111213 |14|15|16|17|18]19

JHo | 24 | 121423040 (55|50 52|50 (22|33 |78|79(25|28 |16 |17 |12 25
o | 22 | 12|41 |31 |32 |44 |50 32|21 |34 |56|78 (23|22 (12|16 17| 18|25

s pemenus 3a1a4u UCIoONb30BaTh Kpurepui T BunkokcoHa

Tema: OCHOBBI KOPPEJSIHMOHHOT0 AHAIN3A

Tunossle 3a1aHuA

3ananue 1. B miiaHe KOMIUIEKCHOTO UCCIIE0BAHUS IMYHOCTH Y CTY/IEHTOB IICUXOJIOTHYECKOTro (a-
KYJbTETa ONPEAEIISICI COMOMETPUUECKHit ctaTyc Ha Kypee (Y) u B cBoelt yuebHol rpymre (X). Pe-
3yJIbTaThI MPE/ICTaBIEHBI B Tabnuie. MimeeTcs v cBA3b Mexay X U Y.

X 1 -9 22 | -11| -6 | -0,5 5 9 0 2 11 15 -8 0
V| 48 -9 | 100 | -1 14 14 14 11 | -28 | 46 42 27 19 83

3apanue 2. Cynpyram npeaioKuiau OpopaHXUPOBaTh CEMb JIUYHOCTHBIX YEPT, UMEIOIIHUX OIpe-
JIEJISTIoNIee 3HAYCHHE IS CEMEHHOTO OJaromnony4us. 3ajada 3aKJIF09aeTcsl B TOM, YTOOBI ONPEICIINTh, B
KaKkoOl CTEeNeHW COBMAJAI0T OLEHKH CYNPYroB MO OTHOIICHHWIO K PAHKUPOBAHUIO KadecTB. JlaHHbIE
MIPEACTABJICHBI B TAOIHIIE.
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YepThl TUYHOCTH

>

KEHa

OTBCTCTBCHHOCTD

OOILIUTEIIFHOCTD

CIIEPKAHHOCTb

BBIHOCJIMBOCTD

KU3HCPAAOCTHOCTD

TEPIIEINBOCTh

PEIIUTECIBHOCTD

ARV [W|—|

NW AN

Tema: OCHOBBI perpecCMOHHOI0 AHAJIN3a
Tunossble 3a1aHUA
3aganue 1. Jlanbl pe3ynbTaThl SKCIEPUMEHTA

X

7,5

7

8,3

8,4

6,9

7,7

8,1

7,6

7,9

8,2

Y

26

27

22

21

27

25

21

21

23

22

Tpebyercs:

1) B IpeAnonaoKEeHUH, YTO MEXAY X U Y CYLIECTBYET JIMHEWHAs 3aBUCUMOCTbD, ONPEEIIUTh €€ IMITH-

PHUUCCKOC YPABHCHUC,

2) B MPEIOJIOKEHUHU, YTO MEXKIY X U y CYHIECTBYET KBaJIpaTUUYHAsI 3aBUCUMOCTbH, ONPEICIIUTh €€
SMITUPUYECKOE YPABHEHHUE;
3) HaliTU CyMMY KBaJpaTOB OTKJIOHEHUM Il HAHACHHBIX 3aBUCUMOCTEH CPAaBHHUTH KA4ECTBO MPU-

ONMKEHUIA.
3ananue 2. Jlana BbIOOpKa
X | 51 50 33 40 42 51 52 51 55 36 53
Y 170 56 31 48 73 72 40 66 76 34 63

ITo 3amanHO# BBIOOpKE:
1) HaliTK ypaBHEHME MPSIMOM JTMHUU perpeccun Y Ha X;
2) OLIEHUTH TECHOTY JINHEHHOH CBSI3H, BEIUMCIIUB BBIOOPOYHBII KO (DUIIMEHT KOPPEALIH;
3) IpoOBEpPUTH TUIIOTE3Y O 3HAUMMOCTH KO3 (ULIMEeHTa KOppEIsSLuU Ipu ypoBHe 3HaunMoctH 0,1.
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4. METOJUYECKHUE YKA3AHHMSA IJISI CAMOCTOSATEJIBHOM PABOTHI CTY/JEH-
TOB

CamocTosTenbHas paboTa CTYACHTOB IIpeIHa3HayeHa JUIsl yriyOjaeHus: cOPMUPOBAHHBIX 3HAHMIA,
yMeHUH, HaBbIKOB. CaMocTosiTeldbHass paboTa pa3BHBAET MBIIUICHHE, MO3BOJSET BBIIBUTH HNPUYMHHO-
CJIE/ICTBEHHbBIC CBSI3U B MU3yYEHHOM MaTepHalle, PeIIUTh TEOPETUUYECKUE U IpakTudeckue 3anayu. Camo-
CTosiTeNbHAsT paboTa CTYIEHTOB MPOBOJAUTCS C IIETbIO: CUCTEMATH3allMUd W 3aKPEIUICHHs MOIy4YeHHBIX
TEOPETUUECKUX 3HAHUN U MPAKTUUYECKUX YMEHHI CTYAEHTOB; YIIIyOJICeHUS U PACIIUPEHUS TEOPETHUECKUX
3HaHWi; (OPMHUPOBAHUS YMEHUH UCIOIB30BATH CIPABOYHYIO TOKYMEHTAIMIO U CTICHUAIBHYIO JTUTEPaTy-
PY; Pa3BUTHsI MO3HABATEIbHBIX CIIOCOOHOCTEH M aKTUBHOCTH CTYIEHTOB: TBOPYECKOW MHHUIIMATUBHI, Ca-
MOCTOSITEIbBHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH.

Bunel u popMbl caMOCTOSTENBHBIX Pa0OT MO JUCHUILIUHE «MaTeMaTHuecKue METO/bl B IICUXOJIO-
TUI.

CryneHTamMu MpaKkTUKYETCS JBa BHJIa CAMOCTOSITENIbHOM paOboOThI:

- ayAUTOpHAs;

- BHEAyIUTOPHAsI.

AynuropHas camocTosATeIbHas padoTa MO AMCLUIIIMHE BBIMOJIHSAETCS Ha y4EOHBIX 3aHATHUAX O]
HEMOCPEACTBEHHBIM PYKOBOJICTBOM IIPEMNOJIaBaTeNsl U MO €ro 3a/laHuio. B 3ToM ciyyae cTyaeHThsl obec-
MEYMBAIOTCS TIPEIIOIaBaTeieM HEOOXOAMMON ydeOHOW JTUTEPaTypOi, TUIAKTHICCKHM MAaTePHAIIOM, B T.
9. METOJIMYECKUMU MOCOOUSIMH U METOTUYECKIUMH pa3pabOTKaMHU.

BreaynutopHasi caMocTosTeNbHAsE padoTa BBIOIHACTCS CTYACHTOM IO 33JaHUIO IMPEToaaBaTels,
HO 0€3 ero HeMmoCpPeACTBEHHOTO yuacTusi. Bunamu 3amanuii A BHEayAUTOPHON CaMOCTOSITENbHOI pabo-
ThI MOT'YT OBITb:

- Ui OBJIQ/ICHUS 3HAHUSAMU: YTEHHE TeKCTa (yueOHHMKA, METOIUYECKOM JIUTEepaTyphl); COCTaBICHUS
IUTaHA TEKCTa; rpaduueckoe M300paKeHne CTPYKTYpHI TEKCTa, rpaduueckoe M300paKeHHe MOCIea0Ba-
TEJIbHOCTU BBINOJIHEHHUsI paOOThI, BHIMOJIHEHUE JIAOOPATOPHBIX pabOT; KOHCHEKTHUPOBAHUE TEKCTa; BbI-
MIMCKU U3 TEKCTa; paboTa co CIOBapsIMU U CIPaBOYHHWKAMM; 03HAKOMJIEHHE C HOPMATUBHBIMU JTIOKYMEH-
TaMH; yueOHO-HccIeIoBaTeNbckas padoTa; UCIIOIb30BaHIE KOMIIBIOTEPHON TEXHUKH, HUHTEPHETA U JIp.;

- ISl 3aKpETJICHUs] CUCTEMaTU3alluy 3HaHWN: paboTa ¢ KOHCIEKTOM JIeKIIMU (00paboTKU TeKcTa);
NOBTOpHas padoTa HajJ yd4eOHBIM MaTepualoM (yueOHMKa, MEPBOMCTOUYHMKA, JOMOJHUTEIBHOHN JuTepa-
TYpbl); COCTaBJICHUE IJIaHA BBIMOJIHEHUS padOThl B COOTBETCTBHUE C IUIAHOM, IPEUIOKEHHBIM IIpenojaBa-
tenem; udyuenue ['OCToB; OTBETBI Ha KOHTPOJIBHBIE BOIIPOCHI; TECTUPOBAHKE, BBINIOJIHEHHUE YIIPAKHEHUI
1 1a00paTOPHBIX padoT;

- U1 OpMUPOBaHUS YMEHHI: pelieHue 3a/1a4 U yIpaKHeHUH 1o 00pasily; peleHre BapuaTuBHbIX
3a7a4 U YNPa)KHEHUH; BBINIOJHEHUE YEPTEXKEM, CXEM.

OCHOBHOE coj/iep’)KaHUE CaMOCTOSITENIbHOW paboThl COCTABISIET BBIOJHEHHWE JIOMAIIHUX 3aJaHUH,
MOJITOTOBKA K KOHTPOJIBLHBIM paboTaM, 3a4eTy WM SK3aMEHY.

[Ipexne yeM MpUCTyNaTh K BBHINOJHEHHUIO JTAOOPAaTOPHON pabOThl, HEOOXOAUMO O3HAKOMUTHCS C
CoJIep>KaHUEM TEOPETUYECKUX BOIIPOCOB MO MPEICTABICHHOMY CIIUCKY JINTEPATYPhI U 110 JIEKIUSIM.

Kaxnplif yueOHbII ceMecTp 3aKaHUYMBAETCs aTTECTAIIMOHHBIMHU HCTIBITAHUSIMU: 3a4E€THO - SK3aMeHa-
LIHOHHOM ceccueil.

IloaroroBka K 3K3aMEHAIlMOHHOM CECCHM M cllada 3a4€TOB M 3K3aMEHOB SIBIISIETCSI OTBETCTBEHEM-
IIMM TepruoioM B pabote cTyneHTa. Cepbe3HO MOATOTOBUTHCSA K CECCHM M YCIIEIIHO CaTh BCE HK3aMEHBI
- JIOAT KaXJIOTo CTyAeHTa. PeKOMEHIyeTcsl Tak OpraHu30BaTh CBOIO y4eOy, 4ToObI Mepes] MEePBBIM JTHEM
Hayajia cecCMM ObUIM CHAaHbl U 3alIMILEHbI Bce JTaOOpaTOpHbIEe pabOThI, CIAaHBl BCE 3a4€Thl, BBHIIOJIHEHbI
apyrue paboThl, MPeIyCMOTPEHHbIE IpauKOM yueOHOTO Mpoliecca.

OcCHOBHOE B MOJATOTOBKE K CECCHH - 3TO MOBTOPEHHE BCErO0 MarepHuala, Kypca Wid IpeaMeTa, 1o
KOTOpPOMY HEOOXOJMMO C/IaBaTh 3aueT WM dK3aMeH. TOJBKO TOT YCHEBAeT, KTO XOPOIIO YCBOMI y4eo-
HBI MaTepual.
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