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BBEJIEHHUE

Koneuynast 1enp BCSKOTO HCCICIOBAHHS COCTOMT B HAXOXKJICHHE CBS3CH
(3aBUcHMOCTEH) MeXIy TnepeMeHHbiMH. He cymectByer wuHOro cmoco0a
IPE/ICTaBIICHUS 3HAHUS, KPOME KaK B TEPMHUHAX 3aBHCHMOCTEH MEXKIy KOJIUYECTBAMU
WIN Ka4yeCTBaMH, BBIPAKCHHBIMH KAKHMU-THOO TEPEeMEHHBIMH. Takum o0pa3om,
pa3BUTHE HAYKH BCErJla 3aKJII0YaeTcsl B HAaXOXKJICHHUH HOBBIX CBSI3€H MEXKIY
IEPEMEHHBIMH.

Cratuctukamu pa3paboTaHO MHOTO Pa3IMYHBIX MEP OMpPEAeSICHUs B3aUMOCBSI3U
MEXITy TepeMeHHBIMH. BBIOOp ompemeneHHON Mepbl B KOHKPETHOM HCCIICIOBAHUH
3aBUCUT OT YHCJIA TEPEMCHHBIX, HCIOIb3YEMbIX IIMKAJl HW3MEPCHHUS, TMPUPOIBI
3aBUCUMOCTEH U T.J. BOJIBIIMHCTBO 3THX Mep, TeM HE MEHee, MOJUUHSIIOTCS 00IIeMy
NPUHITUITY: OHU TBITAIOTCS OIEHUTH HAOJII0JAaeMyI0 3aBUCHMOCTh, CPaBHUBAS €€ C
anpuopu  TMPEAINoJiaraeMol  3aBUCUMOCTBIO  MEXKIY  pacCMaTpUBAeMbIMU
nepeMeHHbIMH. OOBIYHBIA CIIOCOO BBIMOIHUTH TaKWe OIEHKH 3aKII0YaeTCs B TOM,
9TOOBI TOCMOTPETh, KaK BAPbUPYIOTCS 3HAUCHUS MEPEMEHHBIX U 3aT€M IOJICYUTATh,
KaKyl0 4acTh BCEH HMMeEIOIIEHCS BapHallid MOXKHO OOBSICHUTH HAIMUHUEM «OOIICH
(coBmMecTHOM) Bapualruu AByX (WM 0oJiee) nepeMeHHbIX. T.e. HE0OOX0AMMO CPaBHUTH
TO, 9TO €CTh OOIIETO B 3TUX MEPEMEHHBIX, C TEM, YTO MOTEHITUAIHHO ObLIO OBl y HUX
o01iero, eciu Obl IepeMeHHbIE ObLITH a0COTIOTHO 3aBUCHUMBI.

CmamucmuyecKkoil 2unome30il Ha3bIBACTCS T1000€ PEANOIIOKEHNE O BUIC UITH
nmapaMeTpoB HEW3BECTHOTO 3aKOHA paclpeiesieHns. B KOHKpPETHOW CHTyaluu
CTaTUCTHUYECKYIO THIOTE3y (GOPMYIHMPYIOT KaK MPEATON0KCHHE Ha OINPEACICHHOM
YPOBHE CTaTUCTHUYECKOW 3HAYUMOCTH O CBOWCTBAX IN'€HEPAIBHOM COBOKYIHOCTH IO
OIICHKaM BBIOOPKHU

CTaTHCTUYECKHUE TUTIOTE3bI MOAPA3ACIIIOTCS Ha HYJIEBYIO U aJIbTCPHATHBHYIO

Hynesas runores3a o0o3navaercs kak Ho. 910 rumoresa 06 0TCyTCTBUH pa3IndHii
B 3HaveHusX mnpusHakoB. Hampumep, rumoreza Ho: fir - fio = 0 uurtaercsa Tak:"

BBIJIBUHYTA HYJIEBasl TUNIOTE3a 00 OTCYTCTBUM 3HAUMMOMW Pa3sHULBI MEXAY CPEIHUMU



fi1 u fio. Kak nmpaBuito, HyJieBasi TUIOTe3a - 3TO TO, YTO MbI XOTHM OIPOBEPTHYTh, €CIIH
niepel HAaMH CTOMT 3ajla4a I0Ka3aTh 3HAYMMOCTh Pa3InIuit

AnpTEepHATHBHAS THUIIOTE3a SIBISETCS JIOTUYECKUM OTPHUIIAHUEM HYJIEBOM
THIOTE3bI M 0003HauaeTcs kak Hi. EcrecTBeHHO, 94TO 3TO TUMOTE3a O CYIIECTBOBAHHMS
pasznuunii. Hampumep, rumoresa Hi: fiy - fio # 0 uwmraercs Tak: BbIIBHHYyTa
aJbTepHATHBHAS TUITOTE3a O HATMIUK 3HAYMMOMN pa3HUIBI MeKTy cpeaaumu fir u fio.
3auacTyro aJbTepHATHBHAS TUIIOTE3a - TO TO, YTO MBI XOTHUM J0Ka3aTh. OmHAKO
CYIIECTBYIOT 3aJaud, KOT/JA >KEJIaTeIbHO TMOATBEPAUTH HYJICBYIO THIIOTE3Y U
yOCIUTHCS, YTO BRIOOPKH HE Pa3TMIAIOTCSI MEXKTY COO0M KaKUMHU-TO TTOKA3aTSIISIMH.

CraTuCcTHYECKHE BBIBOIBI ICTIAI0TCS HA OCHOBAHHH ITPUHATHS OJTHON TUITOTE3bI U
OTKJIOHEHUWE APYrol. Pemenne npuHUMaeTcs ¢ ONpEAEIeHHON JOCTOBEPHOCTBIO

CraTUCTHUYECKUN KpUTEPH - OTO peIIarolee NpaBHiIo, OOecIeunBaromiee
MaTeMaTHIECKA 0OOCHOBAHHOE MPUHATHE UCTUHHOW M OTKJIOHCHHE JIOKHOM THUIIOTE3bI
CraTucTHUeCKHe KPUTEPUHU CTPOSTCS HA OCHOBE CTATUCTUKH (X1, X2, ...Xn) - HEKOTOPOU
(GYHKIIMH OT PE3yJIbTaTOB HAOIIOACHUN X5, X25,...Xn, ECIH SMIUPHUECKOE 3HAUYCHUE
CTAaTUCTUKU TMPUHAICKAT KPUTHUECKOU 00JIaCTH, TO HYJIEBYIO THIIOTE3Y OTKIOHSIOT
(oTOpachIBalOT), MHAUYe - NPUHUMAIOT CTaTUCTHYECKUE KPUTEPUU OMPENCISIOT B
NPaKTHYECKON JEATEIHbHOCTH METOJ pacdera OMpeAeIEHHOTO 4YHCla, KOTOpOoe
0003HaYaeTCs KaK IMIUPUIECCKOE 3HAUCHUE KPUTEPHUEB.

CooTHOIIEHUE AMITUPUIYECKOTO U KPUTHUYECKOTO 3HAUYCHUU KPUTEPUS SBISETCS
OCHOBAHHEM JIJIS TIOJITBEPIKICHISI MJTH OTIPOBEPIKCHHMSI TUTIOTE3bI. [IpaBuma mpuHATHS
CTaTUCTHUYECKOTO PEIICHUS OTOBAPUBAIOTCS IS KOKIOTO KPUTEPHS

CorymacHO CTaTUCTHUYECKUX THIIOTE3 CTAaTHCTUYECKHE KPUTCPUM JIETATCS Ha
napaMeTPUUYECKUE W HEMapaMETPHUCCKUE

Ilapamempuueckue Kpumepuu WUCTONB3YIOTCA B  3aJa4ax MPOBEPKHU
napaMeTPUUYECKUX TUIIOTE3 M BKJIIOYAIOT B CBOM pacueT MOKa3aTeIu pacipeaeieHus,
HAmIpUMeEp, CpeIHUE, TUCTIEPCHUH W T.JI. OTO TaKUE W3BECTHBIC KIACCUYECKUE

Kputepuu, kak kpurepuit Ctbrogienta, kpurepuit Guiiepa u ap.



Henapamempuueckue Kpumepuu IPOBEPKU TUIIOTE3 OCHOBAHBI HA ONIEPALUSX C
IpYTUMU JAaHHBIMH, B YAaCTHOCTH, YaCTOTAMH, paHTaMd U T.I. DTO KPUTEpHUid
Bunkokcona, kpurepuit ManHa YUTHM U MHOTHE IpyTHE

[TapameTpryueckue KpUTEPUU MO3BOJISIIOT MPSAMO OIEHUTh YPOBEHH OCHOBHBIX
MapaMeTPOB TEHEPAIBbHBIX COBOKYMHOCTEH, PAa3HOCTU CPEAHUX U pPa3IUuus B
mucriepcusx. Kputepun cmocoOHBI BBISBUTH TCHACHIIMM HM3MEHCHHUS TIPH3HAKA,
OIICHUTDH B3aUMOJICHCTBUE ABYX U Oosiee (GaKTOPOB IPHU BO3JICUCTBUU HA U3MEHEHUSI
npu3Haka. [lapamerpuyeckue KpUTEPUU CUUTAIOTCS HECKOJIBKO 00Jie€ MOITHBIMU, YUeM
HEMapaMeTPUIECKUe, TP YCIOBHM, YTO MPU3HAK U3MEPEH B MHTECPBAJIBHOMW IIKAJIE,
IIKaJI€ OTHOUIEHMM W HOPMaJbHO pacupeneneH. OgHako, ¢ METPOJOTHYECKUMU
[IKaJlaMi MOT'YT BOZHUKHYTb OTIpeJIeJIEHHbIE MPOOJIEMBI, €CITU JAHHbIC, TPE/ICTABICHBI
HE B CTaHAAPTU3UPOBAHHBIX OIEHKAaX. K TOMy e IMpoBEpKa paclpeliesiCHUusT «Ha
HOPMaJIbHOCTBY» TPeOYeT JOCTAaTOYHO CJIOXKHBIX PACUYETOB, PE3YJbTAT KOTOPHIX
3apaHee HEM3BECTEH. Eciu pacnpenenenns Npu3HaKoB OTIMYAOTCS OT HOPMaJIbHOTO,
TOT/1a MPUXOAUTCS 00paIIaThCs K HEMapaMeTPUIECKUX KPUTECPUSIM.

Henapamerpuueckre KpUTEpUM JIUIIECHBI BBIICTIEPEUNCICHHBIX OTPAHUYEHHUIN U
MOTYT MCIIOJIb30BaThCS, aXe KOJIa SKCIICPUMEHTAJIbHBIE TAHHBIC MIPECTABIICHBI B HE
METPOJOTUYECKUX MIKanax. OJIHAKO OHU HE TTO3BOJISIIOT OCYIIECTBUTH MPSMYIO OLIEHKY
YPOBHSI TAKUX BAXXHBIX MMAPAMETPOB, KaK CPEIHEE WIM JHUCIEPCHS, C UX MTOMOIIBIO
HEBO3MOXXHO OIICHUTh B3aUMOJICHCTBHM JeHCTBHE IBYX W Oojee YCIOBUU WU
(dbakTOpOB, BIMSIONIMX HAa W3MEHEHHE Npu3Haka. Hemapamerpuueckue KpUTEpUU
MO3BOJISIIOT ~ PEIIATh HEKOTOPHIE BAXKHBIC 3aJa4Ml, KOTOPBIE COIPOBOXIAIOT
WCCJIEJIOBAHUSI B TYMAHUTAPHBIX 00JIACTSIX, TICUXOJOTHH U TEIarorvKe: BBISBICHHE
pa3nuuuii B ypOBHE UCCIIEIyEMOT0 MPU3HAKA, OLIEHKA C/IBUTA 3HAYCHUHN HUCCIEAYEMOTO
MpU3HAKA, BBISIBIICHUE PA3JIMYUIN B PACIIPEACTICHUSX.

[IpuMeHeHue KpUTEpPUEB JJISI IPUHATHS (OTKJIOHEHHUSI) CTATUCTUYECKUX TUTIOTE3
BCETIa OCYLIECTBIISIFOTCA C JOBEPUTEIIBHOM BEPOSTHOCTBIO, WHA4YE€ TOBOPsA, Ha
OIPEJICJIEHHOM YPOBHE 3HAYUMOCTH

Yposenv cmamucmuueckoit 3nauumocmu - 310 BEPOATHOCTH TOTO, YTO MBI

OPU3HAIM PA3Iu4Msl CYLIECTBEHHBIMM (IPUHSUIM aJbTEPHATHUBHYIO THUIIOTE3y U
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OTKJIOHWJIM HYJIEBYIO), @ OHM B JEHCTBUTEIBHOCTU ciyuaiiHbie. Hampumep, eciu
YKa3bIBAE€TCS, YTO pa3jiUyusl JOCTOBEPHBbI Ha 5%-HOM YpOBHE 3HAYMMOCTH, TO
noapazymeBaeTcs BepossTHOCTh 0,05 TOro, 4TO OHU BCE K€ HETOCTOBEPHBIE.

Hcrtopuyeckn  CIOXKWIOCH  TaKk, 4YTO B  ICHXOJOrO-NEAAarornyecKux
UCCIENOBAHUAX MNPUHATO cunuTarh 10%-i1 ypOBEHBb CTAaTUCTHUYECKON 3HAYUMOCTH
HU3KUM, 5%-11 ypOBEHb — IOCTaTOYHBIM, 1%-11 ypOBEHb U BbIlIE — BEICOKUM. [ToTOMy
B Ta0JMIaX KPUTHUYECKUX 3HAYCHHH OOBIUHO MPUBOJATCA 3HAUYECHUS] KPUTEPHUEB,
COOTBETCTBYIOIIUX YPOBHSIM cTaTUCTUYECKOUN 3HAaUMMOCTH 0. = 0,05 u oo = 0,01, nnorna
a = 0,001.

HenapameTrpuueckue MeToapl HauOoyiee MpUEMIIEMBbI, KOrja 00beM BBIOOPOK
man. Ecnu ganubix MHOTO (Hampumep, N > 100), To HE UMEET CMbICIIa UCIIOJIb30BATh
HEIMapaMeTPUIECKUE CTATUCTHUKHU.

Jleno B TOM, 4TO KOT4a BEIOOPKH CTAHOBATCSI OUYE€Hb OOJIBIITUMU, TO BEIOOPOYHBIC
CpeAHUE MOMAUUHSIIOTCS HOPMAJIBHOMY 3aKOHY, J1a)K€ €CIIM UCXO/HAasi IEPEMEHHAs He
SABJISIETCA HOPMAJIbHOW WUJIM U3MEPEHA C MOTPEIIHOCTHIO.

HenapameTrpuueckue TeCTbl MMEIOT MEHBIIYI0 CTaTUCTUYECKYIO MOLIHOCTb
(MeHee 4YyBCTBHUTEIBHBI), YUeM WX MapaMEeTPUUYECKUE KOHKYPEHTBHI, U €CIId BaKHO
OOHapyXUTh JJaxke cladble OTKJIOHEHMS, CIEAYEeT 0COOEHHO BHUMATEIbHO BHIOMPATH

CTaTHUCTUKY KPUTEPHUSL.



IIpakTHyeckas padora 1

IIpoBepka BLIOOPOK HA HOPMAJILHOCTH

1.1 TeopeTruueckue cBeIeHUs

3aKoH pacrpeeeHus NOJHOCThIO XapaKTepU3yeT CIy4yallHYI0 BEIUYUHY (C. B.).
OnHako mMpW pelmieHUd MHOTUX MPaKTHYECKWX 3a7a4 JOCTaTOYHO 3HATH JIMIIb
HEKOTOPBIE YUCNI08blE NAPAMEMPbl, XapaKmepusyrouwue omoeibHvle CyujecmeenHvle
ceolicmea 3aKoHa pacnpedeieHus C.B. Takue 4uclia MPUHITO HA3BIBaTh YUCIO6bIMU
Xapakxmepucmukamu C. B.

Baxuelmmmu cpein HUX SIBJISIFOTCS:

- XapaKTePUCTUKU TOJO0KEHUS, (PUKCUPYIOIIUE MOJOKEHHE C. B. HA YUCIOBOMU
OCH: MaTeMaTH4ECKOe OKUAaHUE (LIEHTP paCIpPEENICHHUs C.B.), MO/Ia, MEINAHA;

- XapaKTEPUCTUKU pPaCCesHMs: nucrepcusi (OTKIOHEHUE 3HAYEHUM C.B. OT €e
LEHTpA), CPeIHEE KBAAPATUUECKOE OTKIOHEHHE.

MaremMaTH4ecKUM OXUJaHUEM (WM CPEHUM 3HAY€HUEM) [I.C.B. X, UMEIOIIEH
3aKkoH pacnpenenenus Pi = P{X =X}, i =1, 2, 3, ..., N, Ha3BIBACTCS YHCJIO, PABHOE
CyMMe TIPOU3BEICHHI BCEX €€ 3HAUCHUI Ha COOTBETCTBYIOIINE UM BEPOSITHOCTH.

MaTemaTu4yeckoe OKUJAHUE UMeen ny dHce pazmMepHOCHb, YTO U C. B.

Mooou c.B. MoX Ha3biBaeTcsi Haubojee BEpOSITHOE €€ 3HaueHue (To, IS
KOTOPOTO BEPOSTHOCTh Pi WIM IUIOTHOCTh pachpenencHus f(X) mocruraer
MaKCUMyMa).

Mopnoit n. c. B. X Ha3bIBaeTCd €€ 3HAaueHUe, NMPUHUMaeMoe C HauOojbIIeH
BEPOSITHOCTHIO TI0 CPAaBHEHUIO C IBYMs COCeTHMMHU 3HadeHusMU. Jlis H.c.B. MoX —
TOYKA MakCMMyMa (JIOKaJIbHOTO) ioTHOCTH f(X).

Meouana MeX mpuMmeHsieTCs, KaK MPaBHUIIO, TOJBKO JJII HEMPEPHIBHBIX C.B. U
npencTaBiseT cobor X Takoe 3HAUEHUE X, JIJIST KOTOPOTO

P{X < xu} = P{X >xu} =0,5, (1.1)
T. €. OJWHAKOBO BEPOSITHO, OKAXETCS JU C. B. X MEHbLIE X, WIU OOJIbILIE X .
['eomeTpuyecku Menrana IeauT IIoMAaas (GUTypHI IO KPUBOHM pactpeie]ICHUs Ha JIBE

paBHbBIC YaCTH.



Llucnepcueti (paccesinuem) c. B. X Ha3bIBAa€TCS MaTeMaTUYECKOE OXKUAAHUE (M.0.)
KBaJIpaTa €€ OTKJIOHEHHUSI OT CBOETO MaTEMaTUYECKOT0 OKUJaHUS:

DX = M(X - MX)? (1.2)

W

DX = M(X?) — (MX)?, (1.3)
T.€. JUCIEPCHUS PaBHA Pa3HOCTH M.O. KBaJipaTa C.B. OT KBaJpara €€ M.O.

Jucnepcust xapakrtepuszyeT pa3Opoc 3HAYEHHI C. B. OTHOCUTEIBHO €€ M. O.
Jlucnepcust UMeeT pa3MepHOCTb K8AOpama Pa3MEPHOCTH C.B., YTO HE BCEra yA00OHO,
NO3TOMY Ha NPAKTUKE B KauyeCTBE XapaKTEPUCTUKU PACCEUBAHUS MOJb3YHOTCS
BEJIMYMHOW, HMEIOIIEH pa3sMEpHOCTb  CIy4YallHOW  BEJIIMYUHBI —  CPeoOHUM
keaopamuyeckum omxnonenuem (CKO).

CpenHruM KBaapaTUYECKUM OTKJIOHEHHEM WM CTaHIAPTHBIM OTKJIOHEeHUEeM C. B.
X Ha3bpIBaeTCs MOJIOKUTEIBHOE 3HAUYCHHE KBAJpPaTHOTO KOPHS U3 €€ JUCIEPCHH,

0003HaYaIoT yepe3 ox (WIH C):
o=+DX (1.4)

3ajadeil CTaTUCTUYECKOTO aHaIM3a, PEIIaeMOl MOCIIE ONPENETIECHUs] OCHOBHBIX
(BBIOOPOYHBIX) XapaKTEPUCTUK SIBJISIETCS aHAIU3 OJHOM BBIOOPKM HaA MpeaMeT
COOTBETCTBHS 33JJAHHOMY CpPEIHEMY 3HAUEHHIO M COBMECTHBII aHaJU3 HECKOJIbKHX
BbIOOpOK. BakHelmmM BOMPOCOM, BO3HHMKAIOIIMM MpPH aHalu3€ JBYX BBIOOPOK,
ABJISIETCSI BOMPOC O HAJUYMM Pa3IMnyuil Mexay HUMU. OOBIYHO NI 3TOTO MPOBOJST
IIPOBEPKY CTATUCTUYECKUX THUIOTE3 O NPHUHAMICHKHOCTH OO0EUX BBIOOPOK OHOM
reHepalibHOM COBOKYMHOCTHU MJIM O PABEHCTBE CPEAHUX.

Ecmm Bua pacnipenenenus win (pyHKIUS pacrupeeieHUs BEIOOPKH 3a7aHbl, B
ATOM CJIy4ae 3a/iaya OLEHKH Pa3IMuuid IBYX IPYIII HE3aBUCUMBbIX HAOIIOICHUIM MOXKET
pemarbcsi € HMCHOJb30BAHMEM  IMApAaMETPUYECKUX  KPUTEPUEB  CTATHCTHUKHU.
Hcnonb3oBanne mapaMeTpUUEeCKUX KPUTEPUEB CTATUCTUKH 0O€3 TMpeaBapUTEIbHON
IPOBEPKH BUJIA PACIpEIeTICHUSI MOXKET MPUBECTU K OMPEICICHHBIM OIIMOKaM B X0J1€
IPOBEPKHU paboyeil TUIIOTE3HI.

B rpynmy napaMeTpuyecKux KpUTEpHUEB METOJ0B MAaTEMATUYECKOW CTAaTUCTUKH

BXOJAT MCTOJbI JJIA BBIYHUCICHHA OIMUMCATCIBbHBIX CTATUCTUK, IMMOCTPOCHHA Fpa(l)I/IKOB
o]



HAa HOPMAaJbHOCTh pacHpeAesieHusl, MPOBEpPKAa TUIIOTE3 O MNPUHAMICKHOCTH JIBYX
BBIOOPOK OJIHOM COBOKYMHOCTH. DTH METOJbl OCHOBBIBAIOTCS Ha MPEJIOI0KEHUHU O
TOM, YTO PaCIpeACIICHHE BHIOOPOK MOAUUHSICTCS] HOPMATHHOMY (TayCCOBOMY) 3aKOHY
pacnpenenenus. Cpean mapaMeTpudecKux KPUTEPHUEB CTATUCTUKU HauOOJee 4acTo

NpUMEHSIOT Kputepun CThrofieHTa u duiepa.

1.2 MeToabl NPOBePKH BHIOOPKH HA HOPMAJILHOCTh

YroObl OmpenenuTb, UMEEM JIM Mbl JEJIO0 C HOPMaJbHBIM pacHpeleieHUEM,
MO>KHO IPUMEHSATH CJIEAYIOIINE METOBI:

1.2.1 B mpenenax oceil MOXHO HAapUCOBATh MOJUIOH YaCTOTHI (AMIIMPUUYECKYIO
(YHKUHMIO pacnpeeneHus), THTEPBAIbHYIO THCTOIPAMMY WA KPUBYIO HOPMAJIBHOTO
pacmpenenieHus HA OCHOBE JaHHBIX HccienoBanusa. Hcecnegys ¢opMbl KpuBOi
pacupeneneHus, MOXHO BU3YalIbHO YOEIUTHCS B HOPMAJIBHOCTH M OINPEICIHUTH T
napaMeTphbl, KOTOPbIE OMPEACIISIIOT HOPMAIbHOCTB;

1.2.2 BbIUKCISAETCS CpEIHEE 3HAYEHUE, MEAMAHA M MOJA, U HAa OCHOBE ATOrO
onpeaensieTcss OTKJIOHEHHE OT HOPMaJbHOTO pacnpeneneHus. Ecnu Moaa, Meauana u
cpenHee apuMeTHUECKoe IPYT OT JApyra 3HAUYUTEITHHO HE OTIWYAIOTCS, MBI UMEEM
JIJI0 ¢ HOPMaJIbHBIM pactpenaeneHueM. Ecian meanana 3Ha4YMTENbHO OTIMYAETCS OT
CPEAHEr0, TO Mbl HMEEM JIEJI0 C ACUMMETPUYHOI BEIOOPKOIA.

1.2.3 sKkcmecc KpuBOW pacmpejaeneHus nomkeH ObiTh paBeH 0. Kpusbie ¢
MOJIOXKUTENIbHBIM ~ HKCLIECCOM 3HAYUTENbHO O0Jee BEPTUKAIbHBI, YEM KpHUBas
HOpMaJIbHOTO pacrpeaeneHusi. KpuBble ¢ OTpHUIIATENbHBIM HKCIIECCOM SIBIISIFOTCS
0o0J1ee MOJIOTUMH 110 CPABHEHUIO C KPUBOW HOPMAJIBHOTO pacipeieNICHus;

1.2.4 mocne ompeneneHuss CPEHEr0 3HAYEHUS] U CTAHIAPTHOTO OTKJIOHEHUS C
MOMOIIBI0  JTAHHBIX, TMPEJACTaBICHHBIX B Tabnune II1 npumokeHus, HaxXOAsAT
CIeNyIOIME 4YeThlpe MHTEepBaJla paclpeiesieHus U  CpPaBHUBAIOT HUX C
JNEUCTBUTEIBHBIMU JAHHBIMU PSJIA:

a) xt03c — K UHTEpBaNy JIOJDKHO OTHOCHUTBCS OKOJIO 25% 4acToThl

COBOKYITHOCTH,



0) x+0,70 — K WHTEpBANYy JOJDKHO OTHOCUThCA OKOio 50% 4acToThl

COBOKYITHOCTH,

B) xtlloc — K WUHTEpBAIY [JOHKHO OTHOCUThCA OKOJIO 75% 4YacTOTHI
COBOKYITHOCTH,

r) x+3c — K WHTEpBalIY JMJOJDKHO OTHOCUThCA OKojJo 100% dYacToThl
COBOKYITHOCTH.

Ecaim  ykasaHHble  yCJIOBUS  BBINOJHSIIOTCS,  MOXHO  HMCIOJIb30BaTh

napamMeTpUueCcKre KpUTEPUH.

1.3 IlpakTuyeckue 3a1aHUA
1.3.1 HomunansHasa macca Opytro 6aHouku cmetanbl (200+10) r. B3gemnBanue

30 GaHOUEK a0 CIeAYIOIINE PE3yIbTaThI:

193.4 196.7 198.8 199.3 203.3
193.6 197.1 198.9 199.4 203.6
1945 197.7 198.9 199.7 203.8
193.6 197.1 198.9 199.4 203.6
194.9 197.9 199.0 200.4 204.0
196.2 198.3 199.1 200.7 205.2

OnpenenuTs, COOTBETCTBYET JIU PACIPEACIICHUE HOPMAIIBHOMY 3aKOHY ?
1.3.2 HomunanbHast macca ynakoBku 4asi (5+0,1) r. B3BemmuBanue 25 yrnakoBOK

AaJ10 CJICAYIOMHNC PC3YJIbTAThI:

4.97 4.80 5.05 4.85 5.00
4.98 4.80 5.06 4.88 5.01
4.99 4.81 5.07 491 5.01
5.00 481 5.08 4.92 5.02
5.00 4.83 5.10 4.92 5.04

OnpenenuTs, COOTBETCTBYET JIM paCpeiesieHne HOPMAIbHOMY 3aKOHY ?
1.3.3 Bec cBepiia ¥4 MM, IOCTYNUBIIETO B poAaxy B mara3zud (20+0,1) r.

B3BemmuBanue 30 cBEpa Aaio cienyroume pe3yabTarThl:

19.8 20.2 20.0 20.3 19.9 20.2
20.0 20.1 19.8 19.7 20.0 20.0
19.8 19.9 20.1 20.3 19.8 19.8
20.0 20.1 19.8 19.7 20.0 20.0
19.8 20.2 20.0 20.3 19.9 20.2

Onpenenurs, COOTBETCTBYET JIM pACIpPEIEICHUE Beca CBEPI HOPMAIBHOMY

3aKOHY?
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1.3.4 Vzmepenue pazmepoB TBEPAOM (a3bl (11eOHs) 711 MPUTOTOBICHUS OETOHA
7710 CIEAYIONUE Pe3yIbTaThl:

29.1 33.6 37.1 33.3 29.4 29.0 28.3 245
26.2 35.2 28.0 26.7 28.5 28.9 28.8 27.1
30.7 23.4 35.0 27.9 35.9 34.0 30.4 21.7
33.8 29.3 25.2 24.9 32.6 29.7 28.9 23.6

OmnpenenuTh, COOTBETCTBYET JIM pacipeie]ieHue pa3MepoB MeOHsI HOpMaJTbHOMY

3aKOHY?
1.3.5 HoMuHaspHas mMpUHA KIABUIIM coloMoTpsica komOaitHa (200+1,0) Mm.

N3mepenne 30 knaBHII a0 CIEAYIOIINE PE3YJIbTAThI:

199.4 199.7 199.8 199.3 200.3
199.6 199.1 199.9 199.4 200.6
199.5 199.7 199.9 199.7 200.8
199.6 199.1 199.9 199.4 200.6
199.9 197.9 199.0 199.4 200.0
199.2 199.3 199.1 200.0 200.2

OnpenenuThb, COOTBETCTBYET JIU pacpeIelICHHE HOPMAJIIbHOMY 3aKOHY ?
1.3.6 Jlmuua mBetHOTO KapaHmamia coctaBiseT (20£1,0) mm. HM3mepenue 30

KapaHJIalliel 1ajio CIEeAYIOIINe pe3yIbTaThl:

19.9 20.2 20.1 19.9 19.6
20.0 20.3 19.7 20.0 20.4
20.0 19.6 19.9 20.2 20.5
20.2 20.0 19.9 20.4 19.8
20.2 19.8 20.1 20.2 20.2
19.9 20.5 19.8 20.0 20.0
OnpenenuTs, COOTBETCTBYET JIU paclpeieieHUE HOPMaIbHOMY 3aKOHY ?

1.3.7 Jlnuna kapannama coctasisier (20£1,0) mm. U3mepenue 30 xapanpamiei

J1aJI0 CJIEAYIOLINE PE3YNbTAThI:

20.2 20.0 20.0 20.4 19.8
20.1 20.0 20.0 20.3 20.4
20.2 20.3 20.6 20.1 19.6
20.3 19.5 20.5 20.0 20.2
20.1 19.8 19.8 20.5 20.4
19.7 20.3 20.0 20.1 19.8
Onpenenuts, COOTBETCTBYET JIM PACIIPENEICHNE HOPMAJIBHOMY 3aKOHY ?
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1.3.8 O0béM makeTMKa KOHIIEHTPUPOBAHHOTO MOJOKa coctaBisger 10 mi.

onpexaeneHue 00bEM0B 30 TaKETUKOB AAJIO CIEAYIOLINE PE3YIIbTATHL:

9.9 10.0 104 10.0 9.9
10.0 10.2 9.8 10.1 10.0
10.5 10.0 10.0 9.8 10.3
10.0 10.5 10.2 10.3 10.3
10.0 10.2 9.8 104 104
10.0 10.0 104 10.2 10.1
OnpenenuTs, COOTBETCTBYET JIM pacipeiesieHne HOpMaIbHOMY 3aKOHY ?

1.3.9 OO6béM makeTwka caxapa COCTaBlseT S5 T. ompeneiacHue o0BEMOB 30

IMaKCTUKOB JaJ10 CJICAYIOIIHUC PC3YJIbTATHI:

5.0 4.9 5.0 4.8 4.9
4.6 5.0 4.7 5.1 4.8
4.9 5.1 4.7 4.8 4.6
4.8 4.7 4.7 4.9 5.2
4.9 4.5 4.9 5.2 4.8
4.6 4.9 5.0 5.3 5.0
OmnpenenuThk, COOTBETCTBYET JIM pacipeiesieHne HOpMaIbHOMY 3aKOHY ?

1.3.10 Usmepenue maccol 30 OAHOTUIHBIX YaWHBIX JIOKEYEK B CTOJIOBOM J1aj0

CIEAYIOUIUE PE3YIbTATHI:

18.7 185 17.7 18.0 18.2
185 18.4 18.1 18.0 17.8
18.0 18.7 17.7 18.1 17.8
17.2 17.6 18.3 18.0 19.1
17.4 19.0 17.8 17.3 175
18.1 19.0 17.0 18.1 18.1
OnpenenuTs, COOTBETCTBYET JIU PaclpeieIeHUE HOPMaIbHOMY 3aKOHY ?

1.4 Conepxanue oryéra

Ha3Banne mnpakTuyeckoil pabOThl, HMCXOJHBIC JaHHBIC, PACUET CpPEIHETO
3HAYECHUS U CTAaHJAAPTHOTO OTKJIOHEHMS, 3HAYCHUS IJIOIIAJIEN MCKOMBIX HHTEPBAJIOB,

3aKJIIOYCHUC.
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IIpakTuyeckas padora 2

Kpurepuii Crsroaenra (t-kpurepuii)

2.1 TeopeTnyeckue cBeeHMsI

Kputepuii CtpiofeHta () mo3BojsieT HaAWTH BEPOATHOCTH TOI'O, YTO CPEIHEES
3HAUYCHHUE BBIOOPKH COOTBETCTBYET HEKOTOPOMY 3aJlaHHOMY YHCIY, OO 4TO 00a
CpPEIHUX 3HAUYEHUS B BHIOOPKE OTHOCATCSA K OAHOW M TOU K€ COBOKYIHOCTH. JlaHHBIN
KpUTepUil HanboJiee 4acTO UCIOIb3YETCsl JUIsl MPOBEPKHU THUIMOTE3bl O COOTBETCTBUU
CpEIHeT0 BHIOOPKH KOHKPETHOMY 3HAUEHHUIO WU (Yalle), YTO CPETHHUE BYX BHIOOPOK
OTHOCSITCSI K OJTHOM U TOM K€ COBOKYITHOCTH.

[Ipu ucnoap30BaHUM KPUTEPUS CPABHEHHS ABYX BHIOOPOK MOXKHO BBIJICIUTH JBa
ciaydyasd. B mepBoMm ciydae ero NpUMEHSIOT JJi1 IMPOBEPKU THIIOTE3bl O PAaBEHCTBE
reHepaIbHBIX CPETHUX JBYX HE3aBUCUMBIX, HECBS3aHHBIX BHIOOPOK (TaK Ha3bIBa€MbIN
JBYXBBIOOPOYHBI t-kpuTepuil). B 3ToM ciyyae ecTb KOHTpOJIbHAsi rpynmna u
AKCIIEpUMEHTaJIbHAs (ONBITHASI) TPYIINA, KOJIMYECTBO UCIBITYEMbIX B IPYIIAX MOXET
ObITh pa3znuuHOo. Bo BTOpOM cilyyae oJlHa M Ta K€ rpynmna OOBEKTOB IMOPOXKIAET
YUCIIOBOW Marepuan Juisi IMPOBEPKH TUIOTE3 O CPEAHUX U MCIIOIB3YETCA Tak
Ha3bIBa€MbIN MapHBIN t-Kputepuil. BeIOOpKM Tpu 3TOM Ha3bIBAIOT 3aBUCHUMBIMH,
CBSI3aHHBIMH.

Kputnueckue 3Hauenus s U-kputepus TmpejacTaBieHbl B Tabnune [12

ITPHIIOKCHUA.

2.2 t-kputepuii CTbI0JIeHTA /151 0/IHOI BHIOOPKH

t-kpuTepuil UIsi OHOM BBIOOPKH MO3BOJISIET MPOBEPUTH TMIIOTE3Y O PABEHCTBE
BBIOOPOYHOTO CPETHETO HEKOTOPOMY 3a/IaHHOMY UUCITY.

B Tak Ha3bIBaeMbIX OJHOBBIOOPOUYHBIX t-KpUTEpHsiX, HaOI0aeMoe cpenHee X
(BBIYMCIIEHHOE [0 peaJl3aluy BbIOOPKH) CpPAaBHHUBAETCS C OXKUIAEMbIM (WA
ATAJIOHHBIM) CPETHUM BBIOOPKH L (T.€. C HEKOTOPHIM TEOPETUUECKUM CPETHUM).

I'mmore3nl: Hy: X =x H,: X #u
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CraTucTHKa KPUTEPHS: { X-u (2.1)

omn S / )\/ﬁ

umeer t-pacnpenenenue Ctohrogenta ¢ (N-1) creneHbo cBOOOIBI.

BribopodHoe cTaHgapTHOE OTKIOHEHHE S OICHUBAETCS M0 HaOII0gaeMoi

peanu3aiuy BIOOPKHU:

(2.2)

Brrancnennoe 3HadueHue t mpoBepsArOT Ha MPEAMET IOIaJaHus B KPUTHUECKYIO
0071acTh (KpUTHYECKOE 3HAUCHHE MOKHO HaWTH 110 Tabiuiie I12 nmpumoskeHus).
Eciu BeIYMCIIEHHOE 3HAYCHHE 15y, TIOMANIAET B KPUTHUECKYIO 00y1acTh (>lyy), TO

TOBOPST, UTO H, OTBEpraeTcs Ha ypOBHE 0. B MOJIb3Yy alIbTEPHATHUBHI.

[TpakTrueckue 3amaHuss K pasfgeny 2.2 (HOMEp BapuaHTa OIpeaemseTCs
npernojaBaTeeM)

2.2.1 Ban ©40.08 (1=39,6)

JlJ1s TipeIcTaBIeHHOW BEIOOPKHU ONPEIEIUTh, COOTBETCTBYET JIM paclpe/ieiieHre

oxumaemomy (39,6).

39.7 39.6 39.7 40.3 39.4 40.3 39.2 39.6 39.8 39.8

394 39.3 39.7 39.3 39.5 39.1 39.6 40.4 39.6 39.7

39.9 39.2 40.2 40.0 39.3 39.7 39.7 40.1 40.0 40.5

40.2 39.5 39.8 40.1 39.7 40.1 39.8 40.5 39.7 39.3

40.2 39.6 39.7 40.4 39.8 39.5 39.7 39.6 40.0 39.6
2.2.2 Otsepcrue @402 (u=40,6)

JIist ipeicTaBIeHHON BHIOOPKHU OINPEICIUTh, COOTBETCTBYET JIU PACTIPEICIICHHE

oxkunaemomy (40,6).

40.7 40.5 40.5 40.8 40.6 40.7 40.9 40.7 40.6 40.6
40.2 40.5 40.6 40.7 40.6 40.7 40.4 40.4 40.5 40.4
40.7 40.9 40.1 40.2 40.6 404 40.3 40.6 40.4 40.3
40.3 40.8 40.4 40.4 40.8 40.5 40.5 40.6 40.3 40.9
2.2.3 Ban ©60-10 (1=59,5)
JIis IpeiCTaBIEHHON BBIOOPKH ONPEIEINTh, COOTBETCTBYET JIM PACIpEACICHHE

oxumaemomy (59,5).
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59.48 59.31 59.38 59.43 59.60 59.42 59.54 59.51 59.47 59.46

59.65 59.46 59.37 59.48 59.36 59.54 59.45 59.35 59.63 59.57

59.68 59.46 59.48 59.38 59.49 59.45 59.48 59.46 59.53 59.53

59.48 59.54 59.39 59.65 59.45 59.64 59.52 59.48 59.61 59.48

59.66 59.46 59.42 59.46 59.46 59.63 59.38 59.44 59.55 59.41
2.2.4 Otsepctue ¥107°% (1=10,03)

Jlnst mpeicTaBiIeHHON BBIOOPKHU ONPEAENIUTh, COOTBETCTBYET JIU PACIIPEECICHHE

oxumpaemomy (10,03).

10.028 | 10.027 | 10.028 | 10.039 | 10.019 | 10.036 |10.026 | 10.029 |10.025 | 10.028
10.024 |10.022 | 10.028 | 10.019 | 10.027 | 10.032 | 10.018 |10.027 | 10.026 | 10.029
10.031 | 10.021 | 10.037 | 10.029 |10.028 | 10.036 |10.034 | 10.031 |10.028 | 10.034
10.036 | 10.025 |10.030 |10.035 |10.031 |10.032 |10.020 |10.036 | 10.031 | 10.030
2.2.5 Ban ©32%2 (u=31,9)
Jliist ipeicTaBIeHHON BHIOOPKHU OINPEEIUTh, COOTBETCTBYET JIU PACTIPE/ICIICHHE

oxumaemomy (31,9).

31.5 34.6 31.0 28.8 31.5 31.2 34.5 31.9
30.1 28.7 29.5 31.1 314 35.0 29.6 31.2
32.4 31.6 29.2 314 34.0 33.3 32.8 33.0
33.9 33.6 30.5 32.2 31.9 35.6 33.4 31.4
33.8 30.4 30.8 31.5 31.7 31.0 34.9 33.1
2.2.6 Otsepcrue @454 (u=45,2)

JIiist IpeACTaBIEHHOM BBIOOPKH ONPEAEINTh, COOTBETCTBYET JIH PACIIPE/ETICHUE

oxuaaemomy (45,2).

444 | 445 | 455 | 451 | 461 | 474 | 429 | 440 | 433 | 457

46,1 45,9 45,5 44,5 46,4 43,4 46,0 44,6 43,8 44,0

46,1 45,0 46,3 46,0 44,9 44,5 45,9 45,9 43,9 45,0

45,6 45,8 45,1 454 45,5 47,5 45,7 44,6 46,4 47,6

43,5 45,7 43,3 45,3 45,5 45,6 46,2 47,5 45,3 45,2

2.2.7 Ban @650 (u=64,0)
JI7st ipeicTaBIeHHOM BEIOOPKH ONPEIEINTh, COOTBETCTBYET JIK PACIPE/ICIICHIE

oxugaemomy (64,0).

64,4 63,5 64,6 65,4 64,3 64,6 63,7 64,8 63,2 64,4

63,6 63,8 63,1 63,7 63,5 63,9 64,6 64,2 63,9 64,0

63,9 64,8 63,2 64,1 64,9 63,4 63,8 64,0 63,3 63,9

64,6 64,8 62,9 64,3 63,5 63,6 63,7 64,6 63,8 63,8

64,2 64,4 63,5 63,5 63,0 63,8 63,8 63,7 63,8 64,6

2.2.8 Otsepcrue B850 (u=85,2)
JUyIst TpeICTaBIEHHON BEIOOPKH OIPENENIUTh, COOTBETCTBYET JIU PACIIPEICICHHE

oxugaemomy (85,2).
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84,5 85,2 85,1 85,3 85,9 85,4 84,2 85,5 84,8 85,4

85,2 85,6 85,6 84,2 85,5 84,6 85,3 84,5 85,1 84,9

85,5 85,0 85,2 84,6 84,9 85,3 85,4 85,3 84,9 85,2

85,9 85,8 85,7 85,5 84,0 84,3 85,3 85,0 85,8 85,2

85,8 85,5 85,1 85,1 85,7 85,2 84,4 85,1 85,2 84,6

2.2.9 Ban ©20-0,08 (1=19,96)
JInst IpeCTaBICHHON BBIOOPKH ONIPEICTUTh, COOTBETCTBYET JIH paclpe/Ie/icHIe

oxunaemomy (19,96).

19,7 19,3 19,1 18,4 20,9 20,6 18,3 18,2 19,5 20,1

19,9 20,9 18,9 19,9 19,3 19,6 19,8 19,4 18,9 19,5

19,8 20,2 20,3 18,3 20,9 21,0 19,4 19,9 20,6 19,7

19,9 19,8 21,1 19,1 19,7 20,1 20,9 19,5 20,0 18,8

18,7 19,5 20,0 20,5 19,1 17,9 19,6 19,1 20,9 20,9

2.2.10 OtBepctre 30194 (u1=30,2)
Jlnist IpesicTaBIEHHOMH BRIOOPKH ONPENEIHTh, COOTBETCTBYET JIU pacpe/ieieHIe

oxumaemomy (30,2).

29,3 30,1 30,4 30,6 30,2 30,1 30,3 30,0 30,2 29,5

30,3 30,4 30,1 29,9 30,5 29,6 30,0 30,1 30,2 30,5

29,9 30,0 30,5 29,7 29,7 30,1 30,6 30,6 30,6 30,4

29,9 29,9 30,0 30,4 30,3 29,6 30,3 29,3 29,9 29,8

29,7 29,7 30,1 30,5 30,1 30,4 29,8 29,8 30,4 30,4

2.3 t-kputepuii CThI0OeHTA VI HE3aBUCHUMbIX BHIOOPOK

Cratuctuka KpUTepus JUisl Cliydasi HECBSI3aHHBIX, HE3aBUCHUMBIX BHIOOPOK paBHa:

X-Y
ta.\m = (2 " 3)

Gx—y
rae X,Y — cpenHue apumeTHUecKue B OIKCHEPUMEHTAIBHOW M KOHTPOIHHOM
rpymmnax, o, , - CTaHJapTHas oIuOKa Ppa3sHOCTH CPEAHUX apU(YMETHYECKUX.

Haxonurcs u3z gopmybr:

M

. > =X+ 30V Y | o

n+n,—2

r7ie N1 ¥ N2 COOTBETCTBEHHO BEJIMYUHBI IEPBOM U BTOPOl BHIOOPKH.
Ecau n1=ny, To cTanapTHas omuroOKa pa3HOCTH CPETHUX apuPMeTHIecKux Oy et

CUUTaATHCS MO PopmyIe:
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B Sheny 05
Y (n=Dn

rze N BeJIM4YMHA BEIOOPKHU.
[Toxcuer umcna creneHel cBOOOABI ocymecTBIsAeTcs Mo dopmyne: K = ny + np — 2,
(ITpu gnciaeHHOM paBeHCTBE BEIOOPOK K = 2N - 2.)

Jlanee HEOOXOIMMO CpPAaBHUTHh IOJYYEHHOE 3HA4Y€HUE Lyn C TEOPETUYECKUM
3HaueHueM t—pacnpenenenust CteroaeHta. Ecmu U, <tpum, TO rHIOTE3a Ho
IPUHUMAETCS, B IPOTUBHOM Clly4ae HyJeBas TMIIOTE3a OTBEPraeTcsl U MPUHUMAETCS
aNbTepHATHUBHAS TUIIOTE3A.

PaccMmoTpum npumep ucnonb3oBanusd t-kpurepuss CThIOIEHTa 11 HECBA3HBIX U
HEPaBHBIX 10 YUCIEHHOCTH BHIOOPOK.

B 1ByX rpymnmax ydamuxcs — OKCIEPUMEHTAIbHOM M KOHTPOJIBHOU —
HOJyYeHBl CJEAYIOUIHe pe3yNbTaThl MO0 YYEeOHOMY MpeAMETY (TEeCTOBBbIE Oallibl;
tabauna 2.1).

Tabmuua 2.1

Pe3ynprarsl s3kcriepumenTa

[TepBas rpymma (3KCriepuMeHTaIbHAS ) Bropas rpynmna (KoHTpoJIbHas)
ni=11 gemoBek N2=9 yenoBek
12 14 13 16 11 9 13 1515 18 1413 9 11 10 7 6 8 10 11

OO1ee KOMMYECTBO WICHOB BBIOOpKH: N1=11, n=9.

Pacuer cpennux apudpmerndecknx: X =13,636; Y =9,444
CrannaprtHble oTKIIOHEHUs: Sx=2,460; sy=2,186

CrangapTHas ommOKa pa3HOCTH apU(PMETHIECKUX CPETHUX:

\/60,545+ 38,222( 1 1
Oy =

= 4+~ |=1053
11+9-2 (11 9)

CTaTuCTUKY KpUTEpHUS:

_13,636-9,444

omn = 3’981
" 1,053

CpaBHUBaeM IOJy4EHHOE B OJKCIEPUMEHTE 3HAuyeHUE Un C TaOJIUYHBIM
3HayeHneM u3 Tabmuusl [11 [Ipunoxxenus ¢ yuerom creneHeit cBOOOAbI, paBHBIX YHCITY

HCIIBITYCMBIX MUHYC JBa.
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Ecnu nonydeHHOE B SKCHEPUMEHTE 3MIMPHUYECKOE 3HAYEHHE Uy, MPEBBIIIACT
Ta0JIMYHOE, TO €CTh OCHOBAHUS MPUHATH albTEPHATUBHYIO runoresy (Hi) o Tom, uTo
y4daluecs SKCIEPUMEHTAbHON TPYyNIbl MOKa3bIBAOT B CpeJAHEM Oo0siee BBICOKHIA
YPOBEHb 3HAHU.

Tabnmuunoe 3HaueHue tpum = 2,10 pu gOMyIIEHUH BO3MOXKHOCTH PUCKA CIENIATh
OIMO0YHOE CYXKJIEHUE B TIATU CIydasx u3 cta (ypoBeHb 3HauUMOCTU=5 % min 0,05).

B skcnepumenrte ty., =3,981, Tabnuunoe tigpum =2,10.
3,981>2,10, orcroma cuegyer BBIBOA O IPEUMYIIECTBE HKCIEPUMEHTAIBHOIO
o0yueHus.

Ecnu nonmydeHHoe B OnbITe 3HaUYCHUE 1y, OKAKETCA MEHbIIE TaOJIUYHOTO, TOrAA
HaJI0 MPUHATH HyJeBYyo rumnoresy (Ho).

[Ipenmy1iecTBO IKCIEPUMEHTAIBLHOTO METOJIa HE CTOJBKO JOKAa3aHO, CKOJIBKO
MOKa3aHO, MOTOMY YTO C CaMOro Hayaja JOMYyCKaeTcs PUCK OUIMOUTHCS B MATU
ciyvasix u3 cta (p=0,05). Ham sxkcniepMeHT MOT OBITh OJHUM U3 ATHX IISITH CITy4aeB.
To, uto H1 = 95% BO3MOXKHBIX CIIy4aeB FTOBOPUT B MOJIb3Y AJIbTEPHATUBHON THIIOTE3HI,
a 3TO AOCTATOYHO yOEIUTEIbHBIN ApIYMEHT B CTATUCTUYECKOM JJOKA3aTEIbCTBE.

[IpakTnueckue 3amaHus K pazaeny 2.3 (HOMEp BapuaHTa OIpeaessercs

npenoaBaTesieM)
Howmep Bapuanra
1 2 3 4 5 6 7 8 9 10
101011 |24 13|12 )7 |7 |16]18| 6 |9 2628|1414 ]10| 9 |29 32
9 |11 )12 |8 |15]16 | 7 | 7 |12 13| 9 | 8 |22|23|14|16|10| 9 |28 29
8 18 12|13 (12 |13| 5|5 |19|16| 6 | 8 | 26|26 14|13 | 9 |1031]30
1010111112128 | 8 |17 18|12 | 6 |24 | 25|15 |17 |12 |11]29 | 28
9 /12131112158 | 8 |16]|18) 9 | 9 |23|25|14 |16 9 |13 |30 34
1010121312145 /11|16 |18 | 8 | 8 | 24|24 15|13 1011|3329
9 19112131313 | 5|6 |13|14 |11 | 8 |24 |26|11 |14 |11 11|28 | 33
9 1013|1212 14| 7 | 7 |17 )18 | 7 |10]23|23|15|14 1212|2930
1010214101713 5|6 |15]14]10]10]23 |24 |15]11] 9 9 126133
1119 (121313124 |6 |15]16]10| 9 | 29|23 |15]15]11]10]33] 32
9 |11 )12 12 |11 |11 | 7 | 7 |18 |21 |10|10 |26 |24 |16 |14 |11 |11 | 26 | 27
10| 11|12 1211114 |5 |17 17| 7 8 241231516 9 |10|32 ]| 34
10 | 10 | 10 1311118 | 8 |15]17| 8 |11 ]|124 25|15 ]14 12| 9 |32]|30
11 112 |12 11 6 |6 |17]120] 9 | 7 [ 232213 |15]10]12]30]31
9 |9 |13 717 114116]10] 9 |22 2414 115]10]10]35]29

HpI/IMG‘IaHI/IC: B 3aJaHUH BTOpOﬁ CTOJ'I6€I_I ABJACTCA KOHTPOJIbHBIM
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2.4 t-xpurepuii CTbI0IeHTA AJIsl CBSI3AHHBIX (IAPHBIX) BHIOOPOK
B ciydae cBsi3aHHBIX BRIOOPOK C PaBHBIM YHCJIOM U3MEPEHUN B KaXKI0M MOKHO
UCIIOJIb30BaTh Oosee npocTyo hopmyiy t-kpurepusi CTbrofieHTa.

Brruncnenue 3nauenus t ocymiectpisgercs mo popmyiie:

d
t = 2.5
amn Sd ( )
rone d, =x-Yy, — Ppa3HOCTH MEXIy COOTBETCTBYIOIIMMHU 3HAYCHUSAIMU

nepeMeHHOU X U nepeMeHHoil V, a d - cpeaHee 3TUX pa3HOCTEH;

Sd BerUmCIISIETCS IO CIIEAyIONICH hopMyiie:

5]

_1= 2.5
sd 0D (2.5)

Yucno creneneit cBoOopl K onpenensercs mo ¢opmyne k=n-1. Paccmorpum
npuMep ucroiab3oBaHus t-kputepusi CTbIOJICHTA JI CBSI3HBIX U, OYEBUJIHO, PABHBIX
10 YUCJIEHHOCTH BBIOOPOK.

Ecmu tn<tpum, TO HyJIEBas TUNOTE3a MPUHUMAETCS, B TMPOTUBHOM Cllyyae
NPUHUMAETCS albTEpHATUBHAS.

[Ipumep k pazpeny 2.4 W3ydaics ypoOBEHb OpHUEHTALMM Yy4YallUXcsl Ha
XYJI0’)KECTBEHHO-3CTETHYECKHE 1eHHOCTH. C I1eNbl0 aKTUBH3alUK (DOPMUPOBAHUS
ATON OpUEHTAIMU B 3KCIEPUMEHTAIBHON TpyIIle MPOBOJUINCH O€celbl, BHICTABKU
JIETCKUX PUCYHKOB, ObUIM OPTaHU30BaHbI MMOCEIICHUSI My3€€B U KapTUHHBIX Tajiepei,
MPOBEJICHBI BCTPEYU C MY3bIKAHTAMHU, XYJAOKHUKAMHU U JIp. 3aKOHOMEPHO BCTaET
BONIpoC: KakoBa A((PEeKTUBHOCTH TpoBeAeHHOW paboThi? C 1Eabl0 MPOBEPKHU
3¢ PeKTUBHOCTH 3TON pabOTHI 0 Hauyajga SKCIEPUMEHTA U TMocie aaBajics Ttect. U3
METOIMYECKUX COOOpaKeHUN B TaOM. 2.2 TPUBOASTCS PE3YIHTATHl HEOOIBIIIOTO YHCIIA

HCIIBITYCMBIX.
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Tadmuna 2.2

Pe?;YJ'IBTaTBI 9KCIICPpUMCHTA

bannbl BcnoMorarenbHbIe pacyeTsl
VueHuku 710 Havyaa B KOHIIE d d?
(n=10) skcnepumenTa (X) skcnepumenrta (V)
WBanos 14 18 4 16
Hosukos 20 19 -1 1
Cuniopos 15 22 7 49
[Tuporos 11 17 6 36
Ararnos 16 24 8 64
CyBopoB 13 21 8 64
PexuKkoB 16 25 9 81
Cepos 19 26 7 49
Tomopon 15 24 9 81
BricTpoB 9 15 6 36
P 148 211 63 477
Cpennee 14,8 21,1
B maugaie npousBeneM pacyeT 1o ¢popmyiie:
d
d= 21: -5 _63
n 10

Onpenensem Sd

Ddi- 477-63%3
~5 T 10 [477-3969
_ _ — /0,890 = 0,943
n(n-1) "10@0-1 " 90

U, nakonen, onpenensieM by, [lomyunm:

omn

d_ 63
Sd 0,943

=6,678

Yucno crenereir cBoOoawl: k=10-1=9. tium =2.262 (mabn. 1 Ilpunooswcenus),

AKCIEpUMEHTaNbHOE t,,,,=0,678, OTKyJa clielyeT BO3MOKHOCTb MPUHSITUS aJIbTEpHA-

TUBHOW TUNote3nl (H1) 0 TOCTOBEPHBIX pa3IUUUAX CPeAHUX apU(PMETUYECKHX, T. €.

nenaeTcs BbIBOJI 00 3(HEKTUBHOCTH IKCIIEPUMEHTATBLHOTO BO3CHCTBHSL.

B TepMuHaxX CTaTUCTUYECKUX TMIIOTE3 MOJYYEHHBIH pe3yJsbTaT OyJeT 3By4arTh

Tak: Ha 5% YPOBHC I'MIIOTC3a Hop oTknoHsieTCS M [MPUHUMACTCA THUIIOTC3a H;.
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[IpakTnueckue 3amanust K pasaeny 2.4 (HOMEp BapuaHTa OIpeaessercs

npenojaBaTeaeM)
Howmep BapuanTa
1 2 3 4 5
4.96 6.63 9.2 13.7 11.8 135 12.20 16.7 17.1 20.7
5.18 7.02 10.0 13.6 121 135 12.31 16.5 18.3 20.8
5.28 7.10 10.0 13.5 121 13.9 13.60 16.5 19.5 20.9
6.20 7.26 10.5 13.3 12.6 14.2 13.66 16.3 19.6 21.1
6.38 7.39 10.6 13.2 12.9 14.3 13.72 16.1 19.6 21.6
6.46 7.49 10.9 13.2 135 14.4 14.17 15.6 19.8 21.6
6.90 7.69 10.9 13.0 13.8 14.5 14.38 15.6 20.0 21.8
6.99 7.87 114 13.0 141 14.6 14.60 155 20.0 21.8
7.07 7.88 12.7 12.9 141 14.6 14.61 155 20.1 21.8
7.12 8.10 12.8 12.9 14.2 14.7 14.99 15.3 21.0 22.3
7.63 8.13 13.2 12.9 144 14.7 15.73 15.1 214 22.3
7.64 8.25 13.4 12.8 145 14.7 16.14 15.1 215 22.4
7.76 8.28 13.6 12.8 14.9 14.7 16.35 14.8 224 22.7
8.38 8.41 13.9 12.7 15.3 14.8 16.57 14.3 22.9 23.3
8.49 8.59 14.2 12.5 155 14.9 17.03 13.8 23.6 23.5
Howmep BapuanTa
6 7 8 9 10
7.38 12.6 31.7 33.8 31.9 39.8 33.7 35.8 20.3 241
8.18 12.0 29.2 344 33.1 39.8 34.1 35.9 20.5 23.8
8.31 11.0 315 34.6 33.6 39.5 35.1 36.2 20.7 23.8
8.42 10.7 32.0 34.7 34.8 39.0 35.2 36.3 20.9 23.6
8.67 10.2 33.2 35.0 35.2 38.8 35.6 36.7 21.0 235
8.75 10.2 33.6 355 354 38.8 36.2 36.9 21.2 234
8.81 10.2 33.7 35.6 355 38.7 37.1 37.0 21.7 234
8.81 10.0 33.9 35.6 35.9 38.3 37.7 37.2 22.0 23.2
9.11 9.9 34.0 35.8 36.7 38.2 37.9 37.3 22.0 23.1
9.15 9.7 345 35.9 37.2 38.1 38.6 37.7 22.0 23.0
9.17 9.4 34.8 36.0 38.0 38.0 38.7 37.8 22.1 23.0
9.51 9.1 35.7 36.0 38.3 36.9 39.1 38.2 22.5 22.7
9.53 8.9 36.3 36.2 38.8 36.7 39.4 39.1 22.8 225
9.54 8.7 36.3 36.3 38.9 36.6 39.7 39.2 23.6 224
9.99 8.4 37.0 36.4 39.8 36.5 39.9 39.3 24.2 22.3

[Tpumevanue: B 3aJaHUU BTOPOM CTOJIOEI] SIBJSETCS KOHTPOJIbHBIM

1.4 Coanepxanue oryéra

Ha3anue HpaKTHqCCKOﬁ pa6OTBI, HCXOJHBIC JaHHBIC, paC‘IéTBI Tp€6y€MBIX

nmapaMeTpoOB U CpaABHCHHUA C TaOTUIHBIMU 3HAa4YCHUAMMU, 3aKITIOUYCHUC.

21



IIpakTuyeckas padora 3

Kpurepnii ®umepa (F-kpurepmii)

3.1 TeopeTnueckue cBeeHMsI

Kputepuit @uniepa no3BoisieT CpaBHUBATH BEJIMUYMHBI BHIOOPOUHBIX AUCHIEPCHIA
JBYX HE3aBUCHUMBIX BBIOOpOK. Jlnsi BbluMcieHUs F., HYXKHO HaWTH OTHOIICHHE
JUcrepcuil 1ByX BBIOOPOK, MPUYEM Tak, YTOObI OOJbIlas MO BEIMYMHE TUCHEPCHUs
HaxoJuiach Obl B UHCIIMUTEJE, @ MEHbIIAs — B 3HaMeHarese. PopMmyra BBIYHCICHUS

kputepust Ouiiepa Takosa:

F, =% (3.1)

2 2 o o
Trac SX 51 Sy - JUCIICPCHUM IICPBOU U BTOPOHU BI)I60pKI/I COOTBCTCTBCHHO.

Tak Kkak, COTJIaCHO YCJIOBHUIO KpPUTEpHs, BEJIMYMHA YHUCIUTENS JIOJDKHA OBITH
OOoJIbIIIe WM paBHA BETMYMHE 3HAMEHATENsl, TO 3HaueHue F,,, Bceraa Oyner Oonblie
WIM PABHO €MHMUIIE.

Uucrno creneHeit cBOOOBI ONIPEIEeAETCs TAKKe MPOCTO:

ki=ni— 1 nns mepBoii BBIOOPKH (T.€. JUIS TOH BBIOOPKH, BEITUYHMHA JTUCIICPCHUU
KoTopoii 6osnbie) u K2=n2— 1 a7t BTOpoii BEIOOPKH.

Kputnueckue 3Hauenus kpurepusi Ouiepa, npeacraBieHnbie B Tadnuie 113
NPUIOKEHUS, HAXOMATCS MO BeMYrHAM Ki (BEpXHsisl CTpOUYKa TaOIuIbl) U Ko (JIeBbIid
crosiberr TabuIIbI ).

Ecmu tn>tpum, TO HylleBas rumoTe3a NPUHUMAETCS, B NMPOTUBHOM Ccllydae
NPUHUMAETCS albTEPHATUBHAS.

[Ipumep: B aByX TpeTbHX Kiaccax MPOBOJUIIOCH TECTUPOBAHUE YMCTBEHHOI'O
pa3BUTHS AecCITH ydammxcs. [lomydeHHble 3HaUeHHs] BEIMYUH CPEAHUX JOCTOBEPHO
HE pa3In4yalIiCh, OJTHAKO ICUXOJOra MHTEPECYET BONPOC — €CTh JIM Pa3iudus B
CTEIEHH OJJHOPOJIHOCTH MOKa3aTeyield yMCTBEHHOTO Pa3BUTHS MEXY KIIaCCaMHU.

Pemenue. Iyt xputepus Oumiepa HEOOXOIUMO CPAaBHUTH TUCTICPCHHA TECTOBBIX

OIICHOK B 000MX Kyiaccax. Pe3ynbpTaThl TeCTUpPOBaHUS TpeicTaBiIeHbl B Tabmuie 3.1:
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Taomuna 3.1

Tabnuua pe3ynbTaToB TECTUPOBAHUS

NoNe yuamuxcs [IepBbslii K1ace Bropoii kitacc

1 90 41
2 29 49
3 39 56
4 79 64
5 88 72
6 53 65
7 34 63
8 40 87
9 75 77
10 79 62

CymMmBbI 606 636

Cpennee 60,6 63,6

PaccuutaB qucnepcun s nepeMeHHbIX X U Y, MOoIyYaeM:
$x*=572,83; 5,°=174,04
Torna no popmyne mis pacyera no F-kpurepuro duiiepa HaX0UM:

572,83
174,04

=3,29

[To Tabmuue! [12 npunoxenus st F-kputepus npu cTeneHsx cBo0oAbl B 000UX
crydasx paBHeIXx k=10 - 1 = 9 maxogum Fun=3,18 (<3.29), crmemgoBarenbHO, B
TEPMHUHAX CTAaTUCTUYECKUX THUIIOTE3 MOXKHO YTBEpXKJaTh, uTo Ho (rumoresa o
CXOJICTBE) MOXKET ObITh OTBEPrHyTa Ha ypoBHE 5%, a MpUHHUMAETCS B 3TOM Cllydae
runoresa Hi. T.0. MOKHO yTBEPK/1aTh, UTO IO CTENEHN OJJHOPOAHOCTH TAKOT' O IOKa3a-
TeNsl, KAK YMCTBEHHOE Pa3BUTHE, UMEETCS Pa3IMuue MEX]y BbBIOOpKaAMHU W3 JBYX

KJIaCCOB.
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3.2 IlpakTHyeckue 3a1aHusl
OnpenenuTs, €CTh JIM Pa3In4YUs MEXKIY JIBYMs BBIOOpKaMU (HOMEp BapHaHTa

OIIPEIENISCTCS MPETI0AaBaTEeIeM)

BapuaHTsl
Bap.1 | Bap.2 | Bap.3 | Bap.4 | Bap.5 | Bap.6 | Bap.7 | Bap.8 | Bap.9 | Bap. 10
35136 3133|3737 (45|42 |45 |37 43142141313 |17 |35|37 1413
3413136354438 (42 |44 |44 |44 46|37 (12|17 |11 |16|30|28|12 |17
36 303430 (39/41 3744148394943 |15|13|14|17|32|34|15]13
33135[33[31[40|35(43 3445|4049 |43|18|15|14|14|35]|29|18]15
3213531344342 (43 |41 |42 |43 48|43 |17 |16|15|15|35|33|17 |16
34 133[34]36[39/40143144[145[39[43[38]18|15|14|13/33/30|18]15
2913034314037 |38[41 43|40 43|47 |11 14|14 /1628|3211 |14
31[33[35|34(39/4047 13942394643 ]15|14|14|18|35|35|15|14
3413134304237 (4338|4942 4214017 |17 18|17 |36 |38 |17 |17
32134363240 |36|40|38 48|40 |42 |42 13|13 |15|16 3434|1313
33138343143 |38(42 34|44 (4352371418 |15|16|36|32|14 18
3013335314739 [37[40 |47 4749143121514 |13 3824|1215
3313234324940 (43|42 |47 49|50 |45|11|13]|19|14 3631|1113

313132 46 1394538 |46 |46 |45]45]13|13|20|16 3231|1313
37| 34 41 |43 |45 41 |39 |41 48|43 |12 21 11313226 |13 |17

42 43 43 142 14314010 19112362511

40 50 | 45 | 48 9 11 |33 27 |14

3.3 Conep:kanue oT4éTa

Ha3Banue mnpakTudeckoil pabOThl, UCXOJHBIC NaHHBIC, PACUYEThI TPEOYEMBIX

mapaMCTpOB U CPABHCHUA C TaOIUIHBIMU SHAYCHUAMHU, 3aKIFOUYCHHUC.
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IIpakTHyeckas padora 4

Kpurepuiit Kotmoroposa-CmupHoBa

4.1 O0mme cBegeHus

JIaHHBIM KPUTEPUM TAKXKE MO3BOJISIET OLEHUTH CYLIECTBEHHOCTb pPa3IMuMil
MEXJy NBYMs BBIOOpDKaMH; TakXe BO3MOXKHO €ro NpPUMEHEHHE JIsi CPaBHEHHUS
SMIIMPUYECKOTO PACIIPEACIICHUSA C TEOPETUUECKUM.

Kpurepnii mo3BoisieT HaUTU TOYKY, B KOTOPOW CyMMa HAKOIUIEHHBIX YacCTOT
pPacxXoXKJIEHUN MEXAY ABYMsS pacIpeleieHHUsIMU SBISETCS HauOOJbIIEH, U OLICHUTH
JNOCTOBEPHOCTH ITOTO PACXOKIACHHUS.

HyneBas runote3a: Ho - pasnmuuus Mexay JIByMsA paclpeieeHUsIMU
HEZOCTOBEPHBI (Cys M0 TOYKE MAKCUMAJIbHOTO HAKOIUIEHHOTO PACXO0XKICHUS MEXKIY
HUMMU); albTepHATUBHAS: H1 - pa3inuuus 3HAUUMBI.

CxeMaTU4HO aiaropuTM npuMeHeHus kpurepus Koamoroposa-CmupHOBa

MO>KHO MIPEICTaBUTh CIIEAYIONIUM 00pa3oM (pucyHok 4.1):

Bruncoute
OTHOCHTENERHELE
yacToTe [ qna gevx \
HMEFOIH XCA BEbOp Ok
S AIHCATE BApHALH OHHEIE SANHCATE MOIYIH
DATEL KDHITJDJIEHD?IEI / pasHotTeR |fper — booserp|
AKCIENHMERTATRHD i
IP¥IOL

L

Hafitu ganbonemmi

(I IpETEITHTE A,,‘-, (0], H ecIH
P ™ MOOVIE PasHOCTH Oy
e A"P . To Hp 0TEm0HAETC A Ha

FATAHHO M VROEHS FHAUHMOC TH

COnpelelnTe

A=

LN max

Puc. 4.1. Anroputm npumenenus kpurepus Konmoroposa-CmupHoBa
[IpousntoctpupyeM ucnonb3oBanue kpurepusi Kommoroposa-CMupHoBa Ha

npumepe. [Ipu n3ydyeHnnn kayecta TepMooOpadbOTKH ObLIN MOJIYYEHbI PE3YJIbTaThI 115

A}



OKCICPUMEHTATBHBIX W KOHTPOJBHBIX TIpymm oOpasioB (tabmuisl 4.1 u 4.2).

SBIAIOTCA JIM 3HAYMMBIMHM PA3JIMUMs MEXKIY KOHTPOJIBHOM M DKCIEPUMEHTAIBbHOU

BBIOOpKaMu?
Tabnuua 4.1
JlaHHBIE KOHTPOJIbHOM TPYIIIBI 1JIS IIPUMEPA

58 62 63 64 63 61 63 62 63 64

63 59 64 63 63 62 63 63 64 63
Tabawnia 2

JlaHHBIE SKCIIEPUMEHTAIBHOU IPYIIIBLI 71 IpUMeEpa

61 59 63 62 62 62 62 62 61 61

62 61 62 64 60 63 62 62 62 62

63 60 62 62 63 62 63 62 58 62

62 62 60 61 61 61 61 63 62 61

61 61 60 62 61 62 62 65 60 61

62 62 64 61 61 62 59 62 64 61

61 63 62 61 63 62 62 61 61 60

63 62 63 62 61 64 61 61 62 60

60 58 61 59 61 62 61 61 59 63

62 61 59 62 61 64 61 61 61 63

BraucnsieM OTHOCUTEIIbHBIE YaCTOThI f, PaBHBIC YaCTHOMY OT JACJICHUA 4aCTOT

Ha 00BEM BBIOOPKH, VTSI IBYX UMEIOITUXCS BHIOOPOK.

Hanee ompenensieM MOIyJb Pa3HOCTH COOTBETCTBYIOIIMX OTHOCUTEIbHBIX

94acTOT JIjIsl KOHTPOJBHOM U SKCIIEpUMEHTaIbHOM BBIOOpOK. ([Ipremiemoini cuntanach

TBEPIOCTH B ykazaHHOM auanasone 60...62 HRC; tBépaocts Brimie 62 HRC cunraercs

otnuyHOM, a HUKe 60 HRC — HEey1OBIETBOPHUTEITHLHONA. )

B pesynbrare ucxogHast TabaUIa IPUMET Clieayrommi By (Tadnuma 4.3):

Onpenenenue MoAyJie pa3HOCTH YacTOT

Taomuna 4.3

OTtHOcuTENbHAS
OTtHOCHUTENbHAS

Jwnana3on 4acToTa . Mopnyne pazHoCTH

] . 94acTOTa KOHTPOJIBHOMN
TBEPOCTU IKCIIEPUMEHTAILHON Fpymb (feom) qacTOT [foxen — fromp|

rpynnsl (frien) Py KOHP

CabIie 62 77/100=0.77 14/20~0.7 0. 07

60-62 16/100=0.16 4/20=0.2 0.04
Hwxe 60 7/100=0.07 2/20=0,1 0.03
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Cpeay TOMYYEeHHBIX MOYJICH Pa3HOCTEH OTHOCHTEIbHBIX YacTOT BBIOMpacM
HaWOONBIINH, KOTOPBIA 0003HAYaeTCS  Omax.

0.07>0.04>0.03, mostomy Umax=0.07.

B paccmarpuBaemom npumepe

OMIUPUYECKOE 3HAYEHUE KPUTEPHS Aoyn OTIPENEIAETCS C IIOMOILBIO (POPMYJIBL:

A, =d, |2
omn nl + n2 (4.1)

YToOsI clienaTh BBIBOJ O CXOXECTH MO PACCMAaTPUBAEMOMY KPUTEPHUIO MEXKIY
IBYMsI BBIOODKaMH, CpPaBHUM OSKCIEPHUMEHTAJIbHOE 3HAUYEHHE KPUTEpUS C €ro
KPUTUYECKUM 3HAYEHHUEM, ompesenseMbiM no tadnuie [14 npunoxeHus, uCXoas u3
YPOBHS 3HAYUMOCTH «.. B KauecTBe HyJIeBOM TMIIOTE3bI IPUMEM YTBEPKICHHUE O TOM,
YTO CPaBHUBAEMbIE€ BHIOOPKU HE3HAYUTENBHO OTIMYAIOTCA JIPYT OT Apyra O YpOBHIO
TBEpHOCTU. [Ipu 3TOM HyJIEBYI0 TMIOTE3y CIENyeT NPUHATH B TOM CIIy4ae, €CIIH

Ha6J'IIOI[aeMOG SHAYCHUC KPUTCPHUA HC IIPCBOCXOAUT €T'0 KPUTHYCCKOI'O 3HAYCHMUA.

4. =007,100%20 _ 4569
' 100+ 20

Cuwuras, uro 0=0,05 , mo Tabnuie [14 onpenensemM KpuTHIECKOE 3HAUCHUE
Kputepust: Aqx(0,05)=0,1358>0,069=A,., ClieIOBATENIBHO, MPUHUMAEM HYJIEBYIO
runoTe3y!

Heckonbko n3MeHUM yclioBus ipuMepa (tadnuia 4.4)

Tabmuma 4.4

Onpenenenue MOyJIe pa3HOCTH YacCTOT B HOBBIX YCJIOBHUSAX

OTHOCUTENLHAA
OtHOCHUTENLHAA
Jwnana3on 4acToTa . Mopnyns pazHOCTH
. . 4acTOTa KOHTPOJIbHOU
TBEPIOCTH AKCTICPUMEHTAIBHON rpyrt (Feoum) 9acTOT [foxen — Frommp|
rpynnbl (Foxen) Py FomP
Csgltre 62 77/100=0.77 12/20~0.6 0.17
60-62 16/100=0.16 4/20=0.2 0.04
Huxe 60 7/100=0.07 4/20=0,2 0.03

0,17>0,2=0,2, npuarmaeM Omax=0.17

A, =017 /M ~0,69
11100+ 20

OmnpenensieM KpUTUYECKOE 3HaAUCHUE KpUTEpHs: Apy(0,05)=0,1358<0, 69=~A,n,

CJICA0BATCIIbHO, HYJICBAsA T'MIIOTC3a OTBCpFaCTCH!
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4.2 IlpakTyeckue 3a1aHusl

COopHast koMaH 12 00JIaCTH MOKA3bIBAET CIEAYIOUINE PE3YIbTaThl MO MJIABAHUIO
Ha guctaHiuu 100 M BOJBHBIM CTWJeM (KOHTpOJbHAas Trpynmna), a cOopHas
YHUBEpPCUTETA HA TOU K€ JUCTAHIUMU (SKCIEpUMEHTaNIbHAs Tpynna). JlocTaTtouHo Jin
BBICOK YPOBEHB MOATOTOBKH YHUBEPCUTETCKON COOpPHOM JIsl BKJIFOUEHUS IJIOBIIOB B

pe3epB cOOpHOI 00J1acTH, €CITM HOPMATHB MacTepa cropra Bbilie 51 ¢, TOCTaTOYHBIHI

ypoBeHb — 51 - 53 ¢, He JOCTaTOYHBINA YPOBEHB Xyke 53 c?

Bapuanr 1
KonTtp rpynna DKcnepruMeHTallbHAs TpyIIa
52.40 52.21 49.91 53.49 51.40
52.63 52.25 49.32 53.54 51.50
54.57 52.35 49.51 53.92 51.58
54.89 52.82 49.57 54.09 51.65
49.19 52.85 49.72 54.23 51.71
50.23 52.85 50.03 55.16 51.73
51.19 53.14 50.36 55.17 51.88
51.68 53.15 50.38 55.65 52.08
51.80 53.19 50.64 55.68 52.08
52.11 53.38 51.21 55.90 52.21
Bapuant 2
Kontp rpynna DKcrnepuMeHTalIbHas Ipynna
52.13 53.37 51.88 52.60 53.32
50.48 5241 50.64 48.57 54.31
49.96 52.07 53.94 49.59 55.35
52.20 50.15 49.69 51.28 51.04
53.91 49.71 53.84 48.92 51.83
49.68 54.35 54.34 54.00 51.29
48.61 53.18 49.62 51.43 48.18
53.42 51.22 51.09 55.78 51.76
51.10 51.02 50.79 48.76 53.01
48.35 48.83 53.09 52.33 49.06
Bapuanr 3
Koutp rpynna DKcrepuMeHTaIbHas IpyIa
52.35 49.30 56.34 54.27 56.75
49.50 55.23 55.36 55.04 56.18
52.59 50.73 50.61 54.67 56.55
50.91 55.09 55.82 52.48 53.39
51.82 54.38 48.42 52.66 53.66
50.47 52.60 56.55 55.55 55.17
50.18 50.36 49.87 56.16 49.03
49.42 48.02 53.33 52.10 54.07
51.07 55.65 49.63 53.04 52.90
51.59 48.72 54.50 55.47 52.71
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Bapuanrt 4

Bapuant 5

BapuanT 6

Bapuant 7

KoHutp rpynna DKcrnepuMeHTallbHas Ipynna
52.40 49.30 56.34 54.27 56.75
52.63 55.23 55.36 55.04 56.18
54.57 50.73 50.61 54.67 56.55
54.89 55.09 55.82 52.48 53.39
49.19 54.38 48.42 52.66 53.66
50.23 52.60 56.55 55.55 55.17
51.19 50.36 49.87 56.16 49.03
51.68 48.02 53.33 52.10 54.07
51.80 55.65 49.63 53.04 52.90
52.11 48.72 54.50 95.47 52.71

Koutp rpynna

DKcrnepuMeHTallbHAs TpyTna

52.13 53.37 51.88 52.60 53.32
50.48 5241 50.64 48.57 54.31
49.96 52.07 53.94 49.59 55.35
52.20 50.15 49.69 51.28 51.04
53.91 49.71 53.84 48.92 51.83
49.68 54.35 54.34 54.00 51.29
48.61 53.18 49.62 51.43 48.18
53.42 51.22 51.09 55.78 51.76
51.10 51.02 50.79 48.76 53.01
48.35 48.83 53.09 52.33 49.06

KonTtp rpynna

DKcnepuMeHTallbHas TpyTna

52.35 52.21 49.91 53.49 51.40
49.50 52.25 49.32 53.54 51.50
52.59 52.35 49.51 53.92 51.58
50.91 52.82 49.57 54.09 51.65
51.82 52.85 49.72 54.23 51.71
50.47 52.85 50.03 55.16 51.73
50.18 53.14 50.36 55.17 51.88
49.42 53.15 50.38 55.65 52.08
51.07 53.19 50.64 55.68 52.08
51.59 53.38 51.21 55.90 52.21
Kontp rpynna DKcrnepuMeHTalIbHas Ipynna
52.40 48.55 52.54 51.29 54.91
52.63 52.57 55.98 51.11 52.28
54.57 54.06 50.43 49.71 53.73
54.89 53.31 52.92 51.87 50.20
49.19 53.31 52.27 52.03 54.50
50.23 53.06 55.99 51.62 53.76
51.19 53.38 51.98 48.23 51.11
51.68 54.60 54.36 92.77 52.43
51.80 52.18 49.99 54.92 56.14
52.11 50.94 52.73 47.81 52.30
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Bapwuant 8

KoHutp rpynna DKcrnepuMeHTallbHas Ipynna
52.13 48.55 52.54 51.29 54.91
50.48 52.57 55.98 51.11 52.28
49.96 54.06 50.43 49.71 53.73
52.20 53.31 52.92 51.87 50.20
53.91 53.31 52.27 52.03 54.50
49.68 53.06 55.99 51.62 53.76
48.61 53.38 51.98 48.23 51.11
53.42 54.60 54.36 92.77 52.43
51.10 52.18 49.99 54.92 56.14
48.35 50.94 52.73 47.81 52.30

Bapuant 9

Koutp rpynna OKcliepUMEHTaIbHAas IpyIa
52.35 51.55 53.08 56.85 51.82
49.50 54.29 55.98 55.38 49.13
52.59 52.78 51.56 58.37 50.93
50.91 57.73 50.36 50.16 56.57
51.82 55.85 55.78 59.67 55.05
50.47 52.14 55.32 52.14 52.15
50.18 50.26 54.55 52.45 55.81
49.42 53.56 56.13 52.79 51.16
51.07 58.75 54.36 47.60 51.99
51.59 54.03 56.16 54.09 52.40

BapuanT 10

KonTtp rpynna DKCIepUMEHTaIbHAs TPyIa
52.40 51.55 53.08 56.85 51.82
52.63 54.29 55.98 55.38 49.13
54.57 52.78 51.56 58.37 50.93
54.89 57.73 50.36 50.16 56.57
49.19 55.85 55.78 59.67 55.05
50.23 52.14 55.32 52.14 52.15
51.19 50.26 54.55 52.45 55.81
51.68 53.56 56.13 52.79 51.16
51.80 58.75 54.36 47.60 51.99
52.11 54.03 56.16 54.09 52.40

4.3 Coaep:kaHme oT4€TA

Ha3Banue mnpakTudeckoil paboThl, UCXOJHBIE NaHHBIE, PacUYEThl TPEOYyEeMBbIX

mapamMCTpOB U CPABHCHU C TaOTUIHBIMU 3HAa4YCHUAMH, 3aKITFOYCHHC.
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IIpakTnueckas padora 5

JIuneitnas Koppeasiuus

5.1 O6uue cBeneHus

Koppemsiimst (ot mat. Correlatio  «cooTHollieHHE, B3aMMOCBS3bY) MU
KOPpETSIMOHHAS 3aBUCUMOCTh — CTATUCTUYECKasl B3aMMOCBS3b JBYX WIH OoJiee
CIIy4alHbIX BeIW4uH. [Ipu 5TOM N3MEHEHNS 3HAYEHUM OJTHOW WIIM HECKOJIbKUX U3 ITUX
BEJIMYMH COIMYTCTBYIOT CUCTEMATUYECKOMY U3MEHEHUIO 3HAUCHU N IPYTOU WIIH APYTUX
BEJIMYMH (CTOXACTHUYECKasi WM BEPOSITHOCTHAsE 3aBUCUMOCTh). Hannune win
OTCYTCTBUE KOPPEJSAIUU XapaKTepu3yeTcs: KodPphuirueHToMm Koppessiiuu Ry — 3To
MoKa3aTellb B3aMMHOTO BEPOSATHOCTHOTO BIUSHUS JBYX CIy4ailHBIX BEIUYUH.
Koaddunment xoppensiuu MoXKeT HpuUHMMATh 3HadyeHus ot -1 go +1. Ecmum
abcomroTHOE 3HaueHHe Ryy HaxomuTcs Ommke K 1, TO 3TO CBHUJAETEIHCTBO CHIIHLHOM
CBSI3U MEX]Ty BEJTMUMHAMH, a eciiu Omuxe K 0 — To, 3TO TOBOPUT O ci1ab0i CBSA3M HIIN
ee orcyTcTBud. Ecnu abcontoTHOoe 3HaueHne Ryy paBHO €IMHUIIE, TO MOXKHO TOBOPUTH
0 (YHKIIMOHAJIIBHOM CBSI3M MEXKAY BEJIMYMHAMHU, TO €CTh OJIHY BEJIUYHMHY MOYKHO
BBIPA3UTh Yepe3 JIPYTyIO MOCPEICTBOM MaTeMaTUYECKON (DYHKIIHH.

Hns  rpaduyeckoro  MpenCcTaBICHUS  KOPPEJSIMOHHOW  CBS3M  MOXKHO
UCIIOb30BaTh  IPSIMOYTOJBHYIO CHUCTEMY KOOPAMHAT C  OCSIMH, KOTOpBIE
COOTBETCTBYIOT 0o0euM mepeMeHHbIM. Kaxmas mapa 3Hau€HUN MapKUpyeTcs Mpu
NOMOIIM ONpPENeAEHHOr0 CcuMBoOia. Takoil rpaduK Ha3bIBa€TCA JaUarpaMMoin
paccestHusI WU TIOJIEM KOPPEIISLUY.

PaccmoTpum MeTOAMKY TOCTPOCHHMS AUArPaMMBbl pacCEesTHUS Ha MPUMEDE.

WmeeTcst cBsi3anHas BbIOOpKa U3 26 map 3HAYCHUH Xk,Yk (Ta0mma 5.1):
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Taomuna 5.1
VcxomHble TaHHbBIE AJIS IOCTPOCHUS TUArPaMMbl PacCesTHUS

K 1 2 3 4 5 6 7 8 9 10
Xk 25.2 26.4 26.0 25.8 24.9 25.7 25.7 25.7 26.1 25.8
Yk 30.8 29.4 30.2 30.5 31.4 30.3 30.4 30.5 29.9 30.4

K 11 12 13 14 15 16 17 18 19 20
Xk 25.9 26.2 25.6 254 26.6 26.2 26.0 22.1 25.9 25.8
Yk 30.3 30.5 30.6 31.0 29.6 30.4 30.7 31.6 30.5 30.6

K 21 22 23 24 25 26
Xk 25.9 26.3 26.1 26.0 26.4 25.8
Yk 30.7 30.1 30.6 30.5 30.7 30.8

TpeOyercs:
— BBIUYUCIUTH KOAPOUIIMEHT KOPPEIIAIINH;
— TMPOBEPUTH THUIIOTE3y 3aBUCUMOCTU CIYYaWHBIX BEIIMYMH X W Y, TIPH YPOBHE
sgauumoct o = 0,05 ;
— BBIYUCTUTH KOO OUIMCHTH ypaBHEHUS JIMHECHHONU PETPECCU;
— TOCTPOWTHh JUATPAMMY pacCesHus (KOPPEIAIHOHHOE TMoje) U rpaduK JTUHUU

perpeccuu.

Pemennue:
5.1.1 Beruucnenue ko3gduiinenra koppeasiuuu. Beraucants koagduunent

KOPPETSAIUN MOKHO TI0 CIICTYIONTIM (hopMyiam:

cov(X,Y)
Ryy=—"—""
0.0,
(5.1)
rae:  CoV( X,y ) - KoBapHalus ClIy4aiHbIX BEIUYHH X U Y

13 13

Gf:7Z(Xk _Mx)z’ sziz(yk _My)z (52)
N N

- OLICHKH JUCIIEPCUN CIIyYaWHBIX BEJIMYMH X U Y COOTBETCTBEHHO.
13 13
M, == %, M,==>y, (5.3)
n=T N
- OLICHKM MAaT€MaTUYE€CKOr0 OKUIAAHUS CITyYalHbBIX BEJIMYUH X U Y COOTBETCTBEHHO.
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Mx,y_MxMy .

R =
Y S.S

xy

13 13 13
Mx:7zxk; Myzﬁzyk; Mxyzﬁzxkyk
k=1 k=1

N\

13 13
SE= "D % S =20 e

| ey N\

(5.4)

(5.5)

(5.6)

Ha npakTuke, s BeraucieHus KodhOUIMeHTa KOPPesaiuy Jaiie UCIOJIb3yeTCs

dbopmyna (5.4) T.k. oHa TpeOyeT MeHbIlIe BbruuciaeHu. OHAKO eCITu MpeIBapUTEIHHO

ObLTa BRIYUCIIEHA KOBapHanus COV(X,Y), TO BeITOJHEE UCIOIB30BaTh hopmyiy (5.1),

T.K. KpOMC COOCTBEHHO 3HAYCHHSA KOBapuanvuk MOKHO BOCIIOJIBb30BATbCA H

pe3yabTaTaMi HIPOMECKYTOUYHBIX BBIUMCIICHUM.

Berancnum ko3 dunment koppesiaun 1o Gopmyie (5.4 ), 11 3TOro BEIYHCIUM

3Ha4YeHUs XiZ, Yi? M XkYk U 3aHECEM UX B TaOnuiy5.2.

Tabmuma 5.2.
Pe3ynpTarsl MpOMEKYyTOUHBIX PACUETOB

k Xk Yk X yk2 XkYk

1 25.2 30.8 635.04 948.64 776.16
2 26.4 29.4 696.96 864.36 776.16
3 26.0 30.2 676.00 912.04 785.20
4 25.8 30.5 665.64 930.25 786.90
5 24.9 31.4 620.01 985.96 781.86
6 25.7 30.3 660.49 918.09 778.71
7 25.7 30.4 660.49 924.16 781.28
8 25.7 30.5 660.49 930.25 783.85
9 26.1 29.9 681.21 894.01 780.39
10 25.8 30.4 665.64 924.16 784.32
11 25.9 30.3 670.81 918.09 784.77
12 26.2 30.5 686.44 930.25 799.10
13 25.6 30.6 655.36 936.36 783.36
14 254 31 645.16 961.00 787.40
15 26.6 29.6 707.56 876.16 787.36
16 26.2 30.4 686.44 924.16 796.48
17 26 30.7 676.00 942.49000 798.20
18 22.1 31.6 488.41 998.56000 698.36
19 25.9 30.5 670.81 930.25 789.95
20 25.8 30.6 665.64 936.36 789.48
21 25.9 30.7 670.81 942.49 795.13
22 26.3 30.1 691.69 906.01 791.63
23 26.1 30.6 681.21 936.36 798.66
24 26 30.5 676.00 930.25 793.00
25 26.4 30.7 696.96 942.49 810.48
26 25.8 30.8 665.64 948.64 794.64
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5.1.2 Beruncianm My 1o ¢popmyie (4.5)
CI105KUM IOCJIEN0BATEILHO BCE DJIEMEHTHI XkX1 + X2 + ... + x26 = 25.20 + 26.40 + ...
+ 25.80= 669.50
Paznesum monyd4eHHy0 CyMMY Ha 4rcIiIo 3j1eMeHToB 669.50 / 26 = 25.75 My = 25.75
5.1.3 AHanoruyHeIM 00pa3oM BeuuciIuM My.
My=ky1 + VY2 + ... +y26 =30.80 +29.40 + ... + 30.80 = 793.00
Pazneum mony4eHHy0 CyMMy Ha 4ucIio 3ieMeHToB Beioopku 793.00000 /
26 = 30.50 My = 30.50
5.1.4. AnanorugaeiM 00pa3oM BEIUUCTUM Myy.
CI105KUM IOCJIEN0BATEILHO BCE DJIEMEHTHI 6-10 ¢TOJI011a Ta0IUIEI 5.2
776.16000 + 776.16000 + ... + 794.64000 = 20412.830000
PaznenuM nonydeHHYI0 CyMMY Ha YHCIIO 3JIEMEHTOB
20412.83000 / 26 = 785.10885 Myy = 785.108846
5.1.5. Beraucaum 3aagenue Sy no popmyie (5.6).
CnoxuM Mocae0BaTeNIbHO BCE AJIEMEHTHI 4-10 cToj011a Tadl. 2
635.04 + 696.96 + ... + 665.64 = 17256.910
Paznenum nony4yeHHYI0 CyMMY Ha YHCJIO 3JIEMEHTOB
17256.91 /26 = 663.72731
Brratem u3 mocienHero yncia KBajapaT BeMMIUHbI My momydum 3HaueHne it S
Sx=1663.72731 - 25.75% = 663.72731 - 663.06250 = 0.66481
5.1.6. Beruncnum 3uauenue Sy no popmyie (5.6).
CI10KMM TI0CJIEIOBATEILHO BCE DIIEMEHTHI 5-r0 cTOJI0I1a TadmuIs! 5.1
048.64 + 864.36 + ... + 948.64 = 24191.840
Pa3nennm momy4eHHy0 CyMMY Ha YMCIIO 3JIEMEHTOB

24191.84/26= 930.45538

Brerutem u3 MOCJICAHETO YNCJIa KBAAPAT BCIINYMNHBI My IMMOJIYYHM 3HAUCHUC JIJIA Sy2

Sy%=930.45538 - 30.50% = 930.45538 - 930.25 = 0.20538
5.1.7. Beraucaum npousseneHue seanuun S u Sy,

S,2S,2 = 0.66481 x 0.20538 = 0.136541
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4.1.8. M3BneyeM 13 NOCIEAHETO Yncia KBapaTHbII KOPEHb, OJIYyYUM 3HAUYCHHE
SxSy.

SxSy=0.36951

5.1.9. Beruucnum 3nauenue kodddunmenrta koppensuun mo gopmyie (5.4.).

Rxy = (785.10885 - 25.75 x 30.50) / 0.36951 = (785.10885 - 785.375) /
0.36951 = 0.72028

OtBert: Ryy = -0,720279 — umeercs 3HaunMMasi OTpULIaTeIbHAs KOPPEISLIUSL.

5.2. IlpoBepka 3HAYMMOCTH KO3((pumueHta kKoppeasiuuun (NMpoBepsieM
TUIIOTE3Y 3aBMCHUMOCTH).
[Tockonbky olleHKa KO3 (UIIMEHTAa KOPPEJSIMU BBHIYMCICHA Ha KOHEYHOM
BBIOOpDKE, U TOSTOMY MOKET OTKIOHSATHCA OT CBOETO TE€HEPaJbHOTO 3HAYCHWS,
HEOOXOIMMO TMPOBEPUTH 3HAYUMOCTH Kod(duiuuenta koppemsiuuu. I[IpoBepka

MIPOU3BOJAUTCS C MOMOIIBIO t-KpUTEpHS:

(- r.yNN—2 (5.7)

Cnyuaitnas BenuuuHa t cienyer t-pacnpenenenuto CTeloieHTa U 1o Tabduuie t-
pacnpeneneHuss HeoOXOJUMO HaWTH KpuTUyeckoe 3HaueHue kpurepus (lip..) mpu
3aJlaHHOM yYpOBHE 3HAUMMOCTH . Eciu BeruncnenHoe no gopmysie 5.7 3HaueHue t mo
MOZYJIIO OKaXeTcsd MEHbIE YeM lipq, TO 3aBUCUMOCTH MEXKIYy CIIyYalHBIMU
BEJIMYMHAMHU X W Y HET. B mpoTHBHOM ciydae, SKCIEPUMEHTAIbHBIE JTaHHBIE HE
IIPOTUBOPEYAT TUIIOTE3€ O 3aBUCUMOCTH CIIyYalHbBIX BEJINYUH.

5.2.1. Beruncnum 3Havyenue t-xpurepus no dpopmyse (5.7); moaydum:

,_—07208./26-2 _
\[1-(-0,7208)’

-5,0868

5.2.2 OmnpepenuMm 1o Tabmuie t-pacmpenencHuss KPUTHYECKOE 3HAYCHUE
napameTpa tip.q

HUckomoe 3HaueHwe o  pacroyiaraeTcss Ha  NEPECEYCHHH  CTPOKH
COOTBETCTBYIOIIEH YHCITy CTemeHell CcBOOOJAbl M CTOJOLIA COOTBETCTBYIOIIETO

3aJaHHOMY YPOBHIO 3HAYUMOCTH 0.
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B namem ciyuae yncio creneneit cBoooas ectb N—2 =26 -2=24u o = 0.05,
YTO COOTBETCTBYET KPUTHUYECKOMY 3HAUEHHIO KpUTEpHs lpo = 2.064 (Tabmuua 3
[Tpunoxenus)

5.2.3 CpaBHuM abcotoTHOE 3HaUeHUE t-kpuTepus U .o

AOcomoTHOe 3HaYeHue t-kputepus He MeHblie kputudeckoro t = 5.08680, tp.q
= 2.064, cnenoBaTeabHO SKCIICPUMEHTANIBHBIC JaHHBIE, ¢ BeposITHOCTHIO 0.95 (1 — 1),

HC IIPOTUBOPCYAT I'MIIOTC3C O 3aBUCUMOCTHU CJ'IyLIaI\/JIHI)IX BCJIMYMH X U Y.

5.3 Beruuciaenue K03(p(pUIHEHTOB YPaBHEHUs JTUHEITHOM perpeccun

VYpaBHeHUE JMHEMHOW perpeccuM MpeACTaBIsieT cOOOW ypaBHEHHE MPSMO,
AMMpPOKCUMUPYIOLIEH 3aBUCUMOCTh MEXy CIy4YalHbIMU BeIMuuHamu X U Y. Ecin
CUMTaTh, YTO BEJIMYMHA X CBOOO/HAs, a Y 3aBHCHUMAs OT X, TO YPAaBHEHHE PErpeccuu

3anuIeTcs ciaeayommm oopasom (5.8):

Y =a+bX (5.8)
rIe:
S
b= rxvyé (5.9
a=M,-bM, (5.10)

Paccuutannsiii mo Gopmyie (5.9) kosddumnment b HaspiBaroT K03QPHUIIEHTOM
JUHEWHON perpeccud (B HEKOTOPBIX MCTOYHHMKAX €r0 HA3bIBAIOT IMOCTOSHHBIM
KO3 PUITUSHTOM PErpeccuu), a @ - COOTBETCTBEHHO NIEPEMEHHBIM.

[TorpemHoCcTH TpeacKazaHus Y MO 3aJaHHOMY 3HAYCHUIO X BBIYMUCISIOTCSA 110

dbopmynam :
AOCOII0THAS] TOTPEUTHOCTD -
oy =S, 1-R:, (5.11)
OTHOCHUTENBHAS TOTPEITHOCTD —
5,1, = ‘a/x (5.12)
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Bennuuny oyx (5.11) emie Ha3bIBalOT OCTATOYHBIM CPEIHHAM KBaIPaTHUYCCKUM
OTKJIOHEHHWEM; OHO XapaKTepHU3yeT YyXOJ BEIWYUHBI Y OT JIMHUU PErpeccuw,
omuchiBaeMoii ypaBHeHuEM (5.8), nmpu GUKCUpOBaHHOM (33JaHHOM) 3HAYCHUH X.

5.3.1. Boruucium oTHOIIIEHHE

Sy? /S = 0.20538/ 0.66481 = 0.30894
5.3.2. I3BieueM 13 MOCEAHETO YHCIa KBAAPATHBIN KOPEHD - TTOIYIHM:
Sy / Sx = 0.55582
5.3.3 Beruuciaum ko3 dumment b mo popmyie (5.9)
= -0.72028 x 0.55582 = -0.40035
5.3.4 Beruuciaum kodddunment a mo popmyie (5.10)
a = 30.50000 - (-0.40035 x 25.75000) = 40.80894

5.3.5 OueHuM MOrpenrHOCTH YpaBHEHUS PErPECCHUH.

U3BneueM u3 Sy? KBapaTHBINA KOPEHb MOy IHM:

S, =./0,20538 = 0,45319
BosBenem B kBaapat Ryy moiydum:
R2xy = -0.72028? = 0.51880
Breraucnum a6COJIIOTHyIO IMOTPCIIHOCTD (OCTaTO‘IHOC CPCOAHCC KBAAPATHUICCKOC

oTkiioHeHwue) 1o popmyie (5.11)

o, =0,45319,1-0,51880 = 0,31437
BBI4ucInM OTHOCHTEIBHYIO ITOTPEITHOCTH 10 hopmyire(5.12)

Sy = (0.31437 / 30.50000)100% = 1.03073%

OTtBeT: YpaBHEHUE JIUHEWHOUN perpeccuu UMEeT BU/L:
Y =40.80894 -0.40035 X
ITorpemHocT ypaBHEHUS:

O'y/x = 031437 , 5y/x = 103073%
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5.4 IlocTpoeHue nuarpaMMbl paccesiHusl M rpaguka JMHUM Perpeccuu.

(Cnenyer TImiaTesIbHO BEIOPATh MAcIITa0bl M HaYaJIbHBIC TOYKU HA OCSX, YTOOBI IHarpaMma
ObLJIa MAaKCUMAaJIbHO HATJISITHOM. )

5.4.1 Haxoaum MUHUMAJIbHBIA M MAKCUMAaJIbHBIN 3JIEMEHT BBIOOPKH X (3TO 18-if
U 15-11 3IeMEHTBI COOTBETCTBEHHO), Xmin = 22.10 ¥ Xmax = 26.60.

5.4.2 HaxoiuM MUHUMAJIBHBIM U MAKCUMAaJTBHBIN 3JIEMEHT BHIOOPKH y (9TO 2-1 U
18-i a71eMEeHTBI COOTBETCTBEHHO), Ymin = 29.40  Ymax = 31.60.

5.4.3 Ha ocu abcruice BEIOMpaeM HadanbHYIO TOUKY 9yTh JieBee Touku X1 = 22.10,
M Takol MacimTad, 4ToObl Ha OCH IIOMECTHJIaCh TOYKa Xi5 = 26.60 M OTYETIHBO
Pa3TUYAIACh OCTATHHBIC TOUKH.

5.4.4 Ha ocu opivHAaT BRIOMpaeM HauaJbHYIO TOUYKY YyTh JieBee TOUKH Y2 = 29.40,
U Takoi Macmrab, 4ToObl Ha OCH IOMecTujaach Touka Yig = 31.60 U OTYETIMBO
Pa3TUYAIACh OCTATHHBIC TOUKH.

5.4.5 Ha ocwu abcruce pa3MeniaeM 3Ha4CHUS Xk, @ Ha OCH OpJIMHAT 3HAYCHUS Yk.

5.4.6 HanocuMm Touk# (X1, Y1), (X2, ¥2),...,(X26, Y26) Ha KOOPJAMHATHYIO IJIOCKOCTb.
[Tomyyaem nuarpammy paccesHusi (KOppEISIMOHHOE TIoJie), W300paKeHHOE Ha
pucyske 5.1.

5.4.7 HauepTum JIMHUIO PETPECCUMU:

Jlnist 3TOTO HaleM JBE Pa3IM4HbIC TOYKU C KoopauHaTamu (Xr1, Yr1) U (Xr2, Yr2)
yIOBJICTBOPSIONINE YPAaBHEHUIO, HAHECEM WX Ha KOOPJAMHATHYIO IUIOCKOCTH M
IpoBeIeM Yepe3 HUX NpsiMyro. B kadectBe abcumcchl TEPBOM TOYKH BO3BMEM
3Ha4eHUE Xmin = 22.10. [ToncTaBuM 3HaY€HHUE Xmin B YPABHEHUE JTMHEWHOW PErPECCUH,
MIOJTYYMM OpJWHATY MEPBOU TOYKH. TakuMm oOpa3oM MMeeM TOYKY C KOOpIWHATAMHU
(22.10, 31.96127). AHamorn4HbpIM 00pa3oM IOJyYUM KOOPIWHATHI BTOPOW TOYKH,

MOJIOKMB B KauecTBe aOCIMCChI 3HaUCHHE Xmax = 26.60. BTropas Touka Oyxaet: (26.60,

30.15970).
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Puc. 5.1. JIunust pepeccuu B COOTBETCTBUH C IAHHBIMU IIPUMEPa
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5.6 Conep:kanue oT4éTA

Ha3Banue mnpakTudeckoil pabOThl, UCXOJHBIC NaHHBIC, PACUYETHI TPEOYEMBIX

napamMeTpoB, ypaBHEHHE KOPPEISIUU U MOTPEIIHOCTH, 3aKJIIOUECHHUE.
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IIpakTuyeckas padora 6

Kpurepnii 3nakoB (G-kpurepmuii)

6.1 TeopeTnueckue cBegeHUs

CpaBHuBasl Ha I71a30K (110 MPOLIEHTHBIM COOTHOIICHUSIM) PE3YIbTATHI 10 U MOCIIC
KaKoro-1m00 BO3JCUCTBUS, HMCCIEAOBATENb MPUXOIUT K 3aKIIOYCHHIO, YTO €CIU
HAOJIIOIAIOTCSL pa3linyus, TO UMEET MECTO paszlinyhMe B CPaBHUBAEMBIX BBIOOpPKaX.
[TonoOHBIM TOAXOJ] KATErOpUYECKH HEMpHEMIIEM, TaK Kak ISl MPOIEHTOB HEb3s
OTIPEICTUTh YPOBEHB JIOCTOBEPHOCTHU B pa3nuuusx. [[porieHThI, B3sThIE caMmH 110 cebe,
HE Jal0T BO3MOXKHOCTH JeJaTh CTAaTUCTUYECKH JIOCTOBEPHBIE BBIBOJBI. UTOOBI
nokazaTh 3(P(GEKTUBHOCTh KaKOro-iuO0 BO3JEHCTBUS, HEOOXOJMMO BBHISIBUTH
CTaTUCTUYECKU 3HAYMMYIO TEHJCHIMIO B CMEIIEHUU (cIBHUre) mokaszarteneit. Jlis
pelieHus MoJo0HbBIX 3a1a4 UCCIIEI0BATEh MOXKET UCIIOIb30BaTh KPUTEPUHU Pa3TUIMS,
Halpumep, KpUTEPUN 3HAKOB WJIM KPUTEPUN XHU-KBaApart.

Kputepuii 3nakoB (G—kpuTepuii) - 3T0 HemapaMeTPHUUYECKHH KPUTEPHUH,
KOTOPBI OCHOBAaH Ha OLIEHKE Pa3HOCTH MOMAPHO COMPSIKEHHBIX BapuaHT (HapUMeD,
70 ¥ TIOCJE AOMOJHUTENbHBIX 3aHATUN). Kputepuil npegHa3HaueH AJjisi CpaBHEHUS
COCTOSIHUSI HEKOTOPOT'0 CBOMCTBA Yy YJIEHOB JIBYX 3aBHUCHUMBIX BBIOOPOK Ha OCHOBE
VU3MEPEHMH, CAETAHHBIX I10 MIKAJIE HE HUXKE PAHTOBOM.

YuuTeIBaeTCs HE BEJIMUKMHA, a HAIIPABIEHHOCTh CIBUTOB. [IpruMeHeHne kpurepus
3HAKOB HE 3aBUCHUT OT XapaKTepa pacupeiescHus TaHHbIX. FI3MEHEHUs OLIEHUBAIOT B
anbTEpHATUBHOU (popme (YBEIMUEHUE-YMEHBILICHHE U T.I1., YTO 0003HAYAIOT 3HAKAMHU
«t» U «-», OTKyJa W MPOHU30LLI0 Ha3BaHue Kpurepus). Ciydad, Korjaa mHapHbIC
HAOJII0/ICHNS] HE UMEIOT Pa3HUIIbI, B pacyeT He npuHumarorcs. Cienyer CTpeMUThCS,
YTOOBI KOJIMYECTBO HYJIEBBIX Pa3HOCTEH ObLIO MUHUMAIBHBIM, JIJISI YETO HEOOXOAMMO
MOBBIIIATh TOYHOCTh M3MEPEHHS IOKa3aTesieid, 4To 00eCleunBaeT HEMPEPHIBHOCTD
BBIOOPOYHBIX JIAHHBIX.

[IpakTHueckoe NPUMEHEHUE KPUTEPHUS 3HAKOB BKIIFOYAET CIIEAYIOLINE 3TAIbI:

— Ormpegensercst HAMPaBJIEHHOCTh U3BMEHEHHI B CPAaBHUBAEMbIX HAOIIOJCHUSX.

— TloxmcuuTthiBaeTcs 00IIEE YUCIIO MAPHBIX HAOIIOACHHM, UMEIONIUX pa3iuyust (N).
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— TloxcuuThiBaeTCsi MEHbIIIEE YHUCIO OJIHO3HAYHBIX PE3yJIbTAaTOB CpPaBHEHUS,

0003HaYaeMbIX Kak Z.

— Z CcpaBHHUBaeTCs IO cCHenuadbHON Tabiume (Tadnuna 4 NOpuiiokKeHUs) C

KPUTHUYECKUMHU 3HAYEHUSIMU JJIsI JTAHHOTO N.

MoOIIHOCT, KpUTEpHUsT 3HAKOB OrpPaHUYE€HA M COCTABJISIET NpUMEPHO 2/3
MOIIHOCTU KpuTepusi CThIOJIEHTa, HO U TpeOOBaHME HOPMAJIBLHOCTH COOJIIOAATH HE
00s13aTeIbHO.

Kputepuii 3HakOB MOXET MPUMEHATHCS KaK K COBOKYITHOCTSIM HEMpPEPHIBHBIX
MPU3HAKOB, TaK U JJIsI OLIEHKH Pa3nyus MOJIYKOJINYECTBEHHBIX MPU3HAKOB (0alibl U
T.I1.) IPHU IO0CTATOYHOM YHCJI€ UX rpagalui.

[Ipumenenue pacuera G-kpurepust 3HAKOB PACCMOTPUM Ha MPUMEPE:

CpaBHuBaeM Mexay cOOON ypOBEHb TPEBOXKHOCTH IO TMOKa3aHUSM YacTOThI
CEpJICYHBIX COKpAIICHUN TPYIIbl JIOACH A0 U MOcie MPOCMOTpa KUHO(DUIBMA
«OKHIMaXK», KOTOPBIN OyAET CIy>KUTh B BUJE TPEHUHTA.

[ar 1. 3anmumrem 3HadeHus B Tabauiy (Tadmnwma 6.1).

[IIar 2. PaccuntaemM pa3HOCTh 3HAYCHUIA.

Jns gaHHOTO Ciydass TUMUYHBIM caBUroM (Hop) OyaeT cuutathCsi CIABHUT B
MOJIOXKHUTEIbHYIO CTOpOHY (7 3HAUCHHWH, JXUPHO), a HeTUnU4HbIM (Hi) - B

OTpULIATEIbHYIO CTOPOHY (3 3HAYEHUS, KYPCHB).

Tabawnma 6.1

JaHHble 1151 pacu€ra KpuTepusi 3HAKOB

No YacroTa myJnbca YacroTa mynbca PASHOCTE
(1o TpeHuHra) (mocne TpeHuHra)

1 64 70 6

2 68 70 2

3 65 64 -1

4 69 67 -2

5 72 80 8

6 75 78 3

7 71 75 4

8 68 66 -2

9 68 68 0

10 70 70 0

11 67 74 7

12 63 72 9
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[ar 3. Hatinem G,un Kak CyMMy HETHITMYHBIX CIIBUTOB:
Gown =Noguy.-No-N+=12-2-7=3
ar 4. Mcnionb3yst TaONUIly KPUTUYECKUX 3HAUCHUH, onpeneanm Gp:
— HaxomuMm komnuecTBo yenoBek B BeiOopke. N=10;
— Ompenensem Gy, crpaBa OT 3HAYCHHUS KOJIMYECTBA YEJIOBEK B BBIOOPKE: IS
p<0,05 G.,=1; g p<0,01 G,,=0.
lar 5. CpaBauBaeM G, 1 Gy
Gon=3>Gp=1

[ITar 6. BeiBoa: MpUHAMAETCS adbTEPHATUBHAS THIIOTE3A.

6.2 IlpakTyeckue 3a1aHusl
(HOMep BapuaHTa ONPEACIICTCS PENoIaBaTeIeM)

BapuaHThbl
Bap. 1 Bap. 2 Bap. 3 Bap. 4 Bap. 5
6.9 7.1 15.9 18.0 6.0 8.7 12.2 11.2 20.9 20.8
6.9 6.8 12.4 12.7 9.1 8.2 9.7 13.1 18.1 21.2
5.2 5.4 19.1 16.4 5.8 7.6 14.0 12.4 24.3 20.6
8.0 8.0 17.4 18.2 12.4 6.0 12.8 12.7 22.7 25.2
7.9 7.9 16.2 18.4 9.0 9.4 13.6 14.2 235 22.0
55 11.3 16.0 18.3 8.5 7.7 13.5 10.9 23.9 19.7
4.6 5.9 13.3 13.6 10.6 8.0 12.0 10.8 19.3 234
7.1 7.1 16.9 17.6 7.4 10.1 11.2 12.4 19.1 24.3
5.2 6.3 14.5 14.3 9.7 10.5 12.7 11.1 221 20.5
4.3 6.3 15.0 15.9 10.4 9.3 12.3 125 21.1 22.5
6.8 7.3 18.3 20.6 9.9 9.9 13.3 12.3 215 20.9
4.3 5.0 17.3 21.1 6.6 7.8 14.4 12.9 21.9 219
7.7 7.7 14.8 16.6 8.2 11.1 11.6 12.0 235 215
5.9 6.2 17.0 17.1 13.2 7.1 15.0 11.0 21.4 19.6
7.0 7.2 14.4 19.6 9.7 8.9 11.3 14.5 23.2 19.8
6.5 6.8 12.9 16.4 9.0 9.1 13.6 15.0 22.0 21.6
Bap. 6 Bap. 7 Bap. 8 Bap. 9 Bap. 10
14.3 13.6 10.4 8.7 30.2 315 33.2 38.6 36.1 35.7
14.4 16.2 9.6 9.1 305 345 34.3 40.7 41.4 33.9
14.1 13.3 8.8 9.8 31.8 35.0 344 35.1 38.9 41.2
14.5 16.6 11.9 10.9 31.8 33.9 39.0 39.7 37.6 39.3
13.9 16.0 9.3 13.0 32.9 36.2 35.3 38.6 35.7 37.1
14.8 13.2 10.4 10.6 324 324 39.2 395 375 41.9
115 13.8 10.9 10.5 324 325 39.4 35.2 38.4 385
15.1 13.8 12.1 11.9 31.7 275 39.4 35.0 36.8 39.8
154 10.8 9.4 8.9 314 31.9 33.6 34.9 38.2 36.2
15.0 15.0 10.5 10.0 30.1 37.6 33.7 33.6 40.5 40.8
15.5 14.0 10.6 11.3 315 34.3 37.8 40.7 41.2 41.2
14.9 16.5 9.3 10.4 29.9 31.6 35.2 35.7 415 38.2
14.7 13.9 12.1 9.3 32.3 36.7 37.0 375 39.8 39.9
134 14.6 9.6 11.8 30.8 36.2 36.9 36.9 38.1 38.9
13.9 15.1 9.9 9.8 33.1 334 375 40.3 38.7 42.4
13.5 13.8 10.7 9.6 29.3 30.3 38.3 38.9 34.7 349
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6.3 Conep:kaHue 0TYETA

Ha3Banue npakTuyeckod padOThl, HMCXOAHBIE JaHHBIE, pacyET KpUTEpHS,

3aKJIIOYCHUC.
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IIpakTuyeckas padora /

Kpurepnii T? (xu-kBajapar)

7.1 TeopeTnueckue cBeIEHUA

Kputepuii T2 (XM-KBagpar) INPUMEHSETCS JUIA CPABHEHHS pACIpeeleHHi
00BEKTOB JIByX COBOKYITHOCTCH Ha OCHOBE M3MEPEHMH IO INKaJe HAMMCHOBAaHHH B
JIBYX HE3aBHCHUMBIX BBIOOPKaX.

[Ipennonoxkum, 4To COCTOSTHUE U3YYaEMOI0 CBOMCTBA (HApHUMED, BBHIIOJHEHUE
OTIPEICTICHHOTO 3aJJaHus1) U3MEPSIETCS Y KaXA0r0 0OBEKTa MO IIKaJie HANMEHOBAHUM,
UMEIOIIEH TOJIbKO JB€ B3aMMOMCKIIIOYAIOIIUE KATEropuu (HampuMep: BBITOJIHEHO
BEPHO — BBINIOJIHEHO HEBEPHO). [1o pe3ynbpTaTaM u3MepeHus: COCTOSIHUSI U3Yy4aeMOro
CBOMCTBa y 0OBEKTOB JIBYX BBIOOPOK COCTABIIACTCS YEThIPEXKJIETOUHAs Tabimia 2%2.

(Tabmauia 7.1).

Tabanma 7.1
HcxonHbie TaHHBIC JJIs aHAJIM3a COCTOSIHUS N3y4aeMOro CBOMCTBA Y IBYX OOBEKTOB
Kareropus 1 Kareropus 2
Bri6opka Nel On O2 O11+ O21=M1
Bri6opka Ne2 O12 O22 O21+ O22=n2
O11 +O12 021 +O22 ni+n2=N
B stoii Tabmuie Ojj — 4uciIo 00BEKTOB B I-0i BBIOOpKE, IMOMABIIHUX B j-YIO

KaTEerOPHIO TI0 COCTOSHUIO M3y4aeMoro cBoicTsa; i=1,2 — gucio BeIOOpOK; j=1,2 —
yucio kareropui; N — ob1iee yucino Habmoaennii, pasaoe O11 + Oz + O + O2
I N1+No.

Torna Ha OCHOBE JAHHBIX TAOJIHUIIEI 2X2 MOKHO MTPOBEPUTH HYJIEBYIO THIIOTE3Y O
PaBEHCTBE BEPOSITHOCTEH TOMNaaHusi 0ObEKTOB MEPBOM U BTOPOM COBOKYITHOCTEH B
nepByr0 (BTOpPYIO) KaTETOpUIO IIKaldbl HW3MEPEHUS MPOBEPSIEMOro CBOMCTBA,
HAIpUMeEp, TUTIOTE3y O PABEHCTBE BEPOSITHOCTEW BEPHOTO BBIMOIHEHUS HEKOTOPOTO
3a/IaHUs yYAIIUMUCS KOHTPOJBHBIX M YKCIIEPUMEHTATBHBIX KJIACCOB.

[Ipy mpoBepKe HYJNEBBIX THUIOTE3 HE O00s3aTCIbHO, YTOOBI 3HAYCHUS
BEPOSITHOCTEH p1 M p2 ObUIM M3BECTHBI, TaK KaK THMOTE3bl TOJHKO yCTAaHABIMBAIOT

MEX/y HUMU HEKOTOPbIE COOTHOIIEHHUS (PAaBEHCTBO, OOJIbIIE I MEHBIIIE).
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JI71st IpOBEpPKHM PACCMOTPEHHBIX BBIIIE HYJIEBBIX THIOTE3 MO JAaHHBIM TaOJIUIIbI
2x2 (Tabnuua S NpUJIOKEHHUS ) MOJCYUTHIBAECTCS 3HAYEHNUE CTATUCTUKU KpUuTepus T 1o

cnenmytomiei oomeit hopmyre:

N 2
N (011022 - C)12 021‘ - 2)
N, (0y; +0,,)(0y, +03,)

(7.1)

rae N1, N2 — o0BbeMbl BEIOOPOK, N = Ny + Nz — 00111€€ YUCIIO HAOTIOICHUM.

ITpoBoauTca mpoBepka runoressl Ho: P1=p2 — mnpu anpTepHaTHBE [1: p1>pa.
[Iycth o0 — TpPUHATBHIM YPOBEHb 3HAYMMOCTH. Torma 3HAYEHUE CTATUCTUKU 1,
IIOJIyYEHHOE Ha OCHOBE JKCIIEPUMEHTAIBHBIX JaHHBIX, CPABHUBACTCSA C KPUTUYECKAM
3HaYE€HHEM CTaTUCTHKU 12, KOTOpOE OIpelenseTcs 10 TabIuie 5 NPUIOKEHHs, C
OJIHOM CTEMEeHbI0 CBOOOJBI C Y4YE€TOM BBIOpAaHHOrO 3HaueHuss o. Eciau BepHO
HepaBeHCTBO 1<7%, TO HyJeBas TMIIOTE3a IPUHUMAETCA Ha ypoBHE «. Ecim maHHOE
HEPABEHCTBO HE BBIMNOJHAETCS, TO Y HAC HET JOCTATOYHBIX OCHOBAHMI ISl TPUHATHS
HYJIEBOU THIOTE3BI.

B cBsa3m ¢ TeM, YTO 3aMe€Ha TOYHOIO pacOpeAcsieHus CTaTUCTUKU 1
pacnpeneneHreM X2 C OXHOH CTENEHBIO CBOOOABI JA€T JOCTATOYHO XOPOLIEE
OpUOIMKEHUE TOJNBKO JUIsl OOJBIIMX BBIOOPOK, MPUMEHEHHUE KPUTEPUSI OTPAHUUYEHO
HEKOTOPBIMH YCIIOBHUSIMU.

Kpurepuii He peKOMEHIYETCS UCIIOIb30BaTh, €CIU:

— cymMa 00beMOB ABYX BbIOOPOK MeHble 20;
— XOTs OBbI OHA U3 a0COJIIOTHBIX YaCTOT B TaOJIHIE 2X2, COCTABIEHHON Ha OCHOBE
AKCIEPUMEHTAJIbHBIX JAHHBIX, MEHBIIIE 5.

[IpuMeHeHue KpuTepusi pacCMOTPUM Ha IPUMEPE:

[IpoBoamiCS SKCHEPUMEHT, HANpPaBICHHBIA HA BBISBICHHE JYYILIEro U3
y4eOHMKOB, HANUCAHHBIX JBYMsI AaBTOPCKHUMHU KOJJIEKTUBAMH B COOTBETCTBUU C
IEJISIMU 00yUeHUSI MaTeMaTHKE B coJiepkaHueM rporpammel | kypca. st mpoBeneHus
DKCIIEpUMEHTa ObUIM BBIOpaHBl JBa TexHUYeckux BY3a, u3 ogHOro peruonHa.
Cryaentsl onHoro u3 Hux (20 rpynm) oOydanuck no yueOHuky Ne 1, Broporo (15

rpyni) - no yueoOHuky Ne2.
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OTtBetsl npenogaBateneit BY3o0B Ha oguH u3 Bonpocos: «/locTyrien nu yueOHuK
B LEJIOM JJisi CaMOCTOSITEIbBHOIO YTEHHUSI W IMOMOTraeT JU OH YCBOUTH Marepua,
KOTOPBIN HE OOBICHSIICSA B yueOHOM Tporiecce (OTBET: 1a — HET.)

OTHollleHUE MpenoiaBaTeNield K N3y4aeMOMY CBOMCTBY YU€OHHUKOB U3MEPEHO 10
HIKajge HAauMEHOBaHWI, HMerolledl 1Be karteropuu: na - HeT. OO0e BBIOOPKHU
IIPEIOIaBaTesIe CIIydYaiHble U HE3aBUCUMBIE.

Otsetsl 20 mpenonpasatenei nepsoro BY3a u 15 mpenopaBareneir BTOpOro

pacmpenenuM Ha JABE KaTeropuu U 3amuiieM B hopme TabauIs 2x2

Tabanma 7.2
MHenwus npenogaBaresieil 0 KauecTBE ABYX Pa3sHbIX yUCOHUKOB
Ja Hert
Bei6opka Nel 011=15 021=5 O11+ O21=n=20
Bri6opka No2 Op=7 02.=8 021+ O2=np=15
On Oz n1+n2=N=35
+012=22 +022=13

Bce 3Hauenuss B Tabmuie 7.2 He MEHBIIE 5, MO3TOMY B COOTBETCTBHH C
YCIOBHAMM  HCIIOJB30BAaHUS  KpUTEpHs X2 IIOACYET CTAaTUCTHKU — KPUTEpHs
npousBoauTCs 1mo popmyite (7.1).

2
35(15><8—7><5—325)

T= =186
20x15(15+7) x(5+8)

[To Tabnuile W3 MPUIOKEHHUS IS oaHOU creneHu cBoOoabl (k=l) u ypoBHs
3HauuMoctu a=0,05 HaitgeM Tipums = 3,84. Otctona BepHO HEPaBEHCTBO 1<Tipumuu
(1,86<3,84). CornacHo npaBuily IPMHATHS PEIICHUN 118 KpuTepus T2, I0oIy4eHHbIH
pe3ynbTaT HEe J1aeT JOCTATOYHBIX OCHOBAHUH ISl OTKJIOHEHUS! HYJIEBOM TUIIOTE3HI, T.
€. Pe3yNbTaThl MPOBEJACHHOTO OMpOca TPErojaBaTeIeii IBYX AKCIICPUMEHTATbHBIX
palioOHOB HE JAIOT JOCTATOYHBIX OCHOBAHWMM I OTKJIOHEHUS TPEIMOJIOKEHUS 00
OJIMHAKOBOM JIOCTYMHOCTH Yy4eOHMKOB MNel u 2 1 caMOCTOSITENIBHOTO UTEHHUS

ydalnuMucs.
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[Ipumenenue KpuTepus Xu-KBaapaT BOZMOXKHO U B TOM ClIydae, KOTJia OOBEKTHI
JIBYX BBIOOPOK M3 JBYX COBOKYMHOCTEH IO COCTOSIHUIO HM3y4aeMOI'o CBOWCTBa
pacnpenenstoTcs  Oojee dYeM Ha JABE Kareropud. Hampumep, CTYIEHTHI
AKCIEPUMEHTAIIBHBIX U KOHTPOJIBHBIX TPYIIIT PACIPEACIISIIOTCS Ha YETHIPE KATETOPUU
B COOTBETCTBUM C OTMeTKaMu (B Oamnax: 2, 3, 4, 5), MOJydeHHBIMU UMHU 32 BBI-
MOJTHCHUE HEKOTOPO KOHTPOJIBHON pabOTHI.

Pe3ynbpTaThl M3MepeHUs COCTOSHUS M3y4aeMOro CBOMCTBA Y OOBEKTOB KaXKIOi
BbIOOpKHU pacnpenenstores Ha C kareropuid. Ha 0CHOBE 3THUX TaHHBIX COCTaBIIAETCS
tabsmia 2xC, B KOTOpO# /1Ba psia (10 YUCITy paccMaTpUBaeMbIX COBOKyMHOcTeN) u C
KOJIOHOK (0 YHCIYy pPa3iu4yHbIX KaTerOpui COCTOSHUS H3Yy4aeMOro CBOMCTBA,
OPUHATHIX B UCCIETOBAHNH).

Taomuna 7.3
Wcxonnbie naHHbBIC JJIs1 aHAIM3a COCTOSIHUSI M3y4aeMOoro CBOMCTBa

y IBYX OOBEKTOB M0 HECKOJIBKHUM KaTETOPHIM

Karerop.l Karerop.2 hee Karerop.i e Karerop.c
BE16. Nel O11 021 Oai .. O1c n1
Br16. Ne2 O12 022 " O2i s O2c nz
011 +O12 O21 +O22 O1i +01; O1c +O1c N=ni+n2

Ha ocHoBe nmaHHBIX Tabmuibl 7.3 MOXKHO TPOBEPUTH HYJIEBYIO THIIOTE3Y O
PaBEHCTBE BEPOSITHOCTEH TMomnagaHusi 0ObEKTOB MEPBOM M BTOPOM COBOKYITHOCTEH B
kaxayto u3 i (i=l, 2, ..., C) kaTeropuii, T. €. IPOBEPHUTH BHITIOTHCHHE BCEX CIICIYIOIIHX
PABEHCTB: p11= P21, P12 = P22, P1c = P2c. Bo3mMoXkHA, HantpuMep, TPOBEPKA TMIIOTE3BI O
PAaBEHCTBE BEPOSITHOCTEN MOIYUYEHUS OTMETOK «S5», «4», «3» U «2» 3a BBHINOJIHEHUE
YYaIMMUCS KOHTPOJIBHBIX M DKCIEPUMEHTAIIBHBIX KJIACCOB HEKOTOPOTO 3aJIaHUSI.

JIist IpOBEPKHU HYJIEBOM TUIIOTE3BI ¢ MOMONLIBIO KpUTEpHs C2 Ha OCHOBE JaHHBIX

TaOuibl 2xC MOICYUTHIBACTCS 3HAUCHUE CTATUCTUKU Kputepus 1 1o popmyne(7.2):

Z (n, Oz. n,05) (7.2)

n N, = O, +0O,
re N1 u N2 — 00BEMBI BEIOOPOK.
3HaueHne 1, TIOJIYYEHHOE HAa OCHOBE JKCICPUMEHTAIBHBIX JAHHBIX,
CPaBHUBAETCS C KPUTHYCCKUM 3HAYCHUEM f1.a, KOTOPOE OMPEAEIeTCS MO TabJIuIle C

k=C—1 crenenpo cBOOOIBI C YYETOM BBIOPAHHOTO YpOBHsI 3HauuMMocT a. [lpum
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BBINOJIHEHUM HepaBeHcTBa 1> T2 HyseBas TUIIOTE3a OTKIOHSAETCS HAa YPOBHE O W
NPUHUMAETCS aJIbTEPHATUBHAS THUIMOTE3a. JTO O3HAYaeT, YTO pacupelesieHue
00bekTOB Ha C KAaTeropui Mo COCTOSHUIO M3y4aeMOTO CBOMCTBAa Pa3IMUYHO B JBYX
paccMaTpUBaEMbIX COBOKYITHOCTSX.

B kadecTBe mpumepa. pacCMOTPUM METOJUKY CPaBHEHHS Pe3yJbTaTOB IMUCh-
MEHHOU palOoThI, TPOBEPSABIICH YCBOEHHWE OJHOTO W3 Pa3/IesioB Kypca CTyJICHTAMH
nepBoro u sToporo BY3os.

MeTtonioM ciay4yailHOro 0TOOpa U3 CTyAeHTOB nepBoro BY3a, nucasmmx padory,
Obl1a cocTaBiieHa BRIOOpPKAa 00beMOM 50 4eoBeK, U3 CTYJICHTOB BTOPOTO TaKXKEe —
BbIOOpKa 00beMoM 50 yernoBek. B cOOTBETCTBUUM CO cheMaIbHO pa3pabOTaHHBIMU
KPUTEPUSIMU OLICHKU BBITIOJIHEHUS PAOOTHI KaXKbIi CTYJIEHT MOT MOMNAaCTh B OJHY U3
YEThIPEX KATEropHil: IUI0XO, MOCPEICTBEHHO, XOpOIIO, OTIWYHO. Pe3ynbTaThl
BBITIOJTHEHUSI pa0OThI JABYMSI BHIOOPKAMH HCIBITYEMBIX HCIOJb3yeM ISl POBEPKU
TUTOTE3BI O TOM, UTO Y4eOHHUK Ne 1 crmocoOCTBYET JTydIlieMy YCBOSHHUIO TTPOBEPSIEMOTO
pazziena Kypca, T. €. CTyJEHThI IepBOro 3kcnepuMeHTanbHoro BY3a B cpennem 0ynyT
noyiyyaTh 00Jiee BRICOKHE OIEHKH, YeM CTYJIEHThI BTOPOTO.

Pe3ynbTaThl BeIMOTHEHUS! PaOOTHI CTyZ€HTaMU 00€UX BEIOOPOK 3aIHIIIEM B BUC

Tabuiel 2x4 (Tabmuna 7.4).

Tabnuna 7.4
JlaHHbIE BBHITTOJTHEHHS KOHTPOIBHOM, KiIacCU(PHUIIMPOBAaHHbBIE HA 4 KATETOPUH
ITmoxo [TocpencTBeHHO XopoIo OTan4yHO
Br10. Nel 011=3 021=19 031=18 041=10 n1=50
Bp10. No2 012=9 022=24 032=12 0O42=5 n2=50
O11 +012=12 021 +022=43 O31 +032=30 041 +O42=15 | N=100

B cooTBercTBHMU C YCIOBHUAMHA HCIIOJIB30BAHUA KPUTCPUA C2 IoACUYCT CTAaTUCTHUKHU

KpUTEPHS MPOU3BOJIUTCSA IO KOPPEKTUPOBAHHOUN (opmyie (2).

T= 1 (nloZl — nZOll)z + (n1022 — n2022)2 + (nlOZS — n2013)2 + (n1014 — nzO14)2 } _
nn, Oy +0y Oy, +0; O3 + 0y O + 0,

= 116(4+9,3+19,2+26,7) = 6,45

B cooTBeTcTBMM C YCIOBUSIMH NPHMEHEHHs JABYCTOPOHHETO KPHUTEpPHUS XH-

kBaapar (72) 1o Tabnuue 5 U3 IpUIIOKEHHS U1 OAHOM cTenenn cBodoasl (K=4-1=3) u
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ypoBHs 3Hauummoctu 0=0,05 mnaigem Jfk=3 =Twum« = 7,815. Orcroma BepHO
HEPABEHCTBO T anoo< ipumuu (6,45<7,815). CornacHo npaBuily NPUHSTHS PEIICHUM
I KpuTepus 72, MONYYeHHBIH pe3ylbTaT He JA€T AOCTATOYHBIX OCHOBAHMM IS

OTKJIOHCHHUA HYJIGBOfI THUIIOTC3hI.

7.2 IlpakTHUyecKne 3aaHus

(HOMep BapuaHTa OIpeAeIIIeTCs MPErnoaaBaTeIeM )

7.2.1 KadectBo paboThl ABYX (POTOMACTEPCKUX OIIEHMBAJIOCH MOTPEOUTETIMU

TpEMsl YPOBHSIMU: IUI0XO0, YOBJIETBOPUTEIBHO, X0po1o. [lomydens! ciegyromue

OLCHKMU:
[Tinoxo Y 10BIIETBOPUTEIIBLHO Xopouio
Macrepckast No3 3 15 12
Macrepckas No4 4 13 9

C noMouIpl0 KpUTEpHUs XU-KBaJpaT OINPEACIUTh, COMOCTAaBUMO JIM KayeCTBO
pabOThI ATUX MACTEPCKUX?
7.2.2 TBEPHOCTH OTIWMBOK OT JABYX IMOCTABIIMKOB OIICHMBAJIACh MPH BXOITHOM

KoHTpoJie. [losyueHs! cienyronme JaHHbIE:

Jo 180HB 180...200HB | 200...220HB | 220...240HB >
ITocTaBmuk X 8 21 32 33
[MocTaBmuk Y 12 23 39 30
2

C moMmoIpi0 KpUTEpHUs XH-KBaJapaT OINPEACNIUTh, COMOCTABUMO JIM KadyeCTBO
pabOTHI 3TUX TTOCTABIIHUKOB?
7.2.3 Teépmocts moBepxHOCTH netanedt w3 cramu 45 u cramu 40X moce

HOBerHOCTHOﬁ 3aKaJIKu COCTaBUJIa

Ho 52HRC | 52...53 HRC | 54...55HRC | 56...57THRC Y
Crans 45 5 13 17 15
Crainp 40X 9 18 29 9
2
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C IIOMOIIbIO KPUTCPHUA XHU-KBAaApPaAT OIIPCACINTDb, COIIOCTABHUMBI JIM PC3YJIbTAThI

TEPMOOOPAOOTKU ITUX MATEPUAJIOB?

7.2.4
Busaxucramu He VYnonerBop | Cuuraror Cuurart >
JIOBOJIBHBI CHBI XOpPOIIUMHU | OTIMYHBIMA
MapTtsiHOBa 4 6 9 14
Hukonaesa 2 7 10 18
2

C IMOMOIIBIO KPUTCPHUA XH-KBaApaT OMPCACINTL, COIIOCTABUMBI JIM PE3YJIbTAThl

uX paboThI?

7.2.5
Buzaxucramu He YnosnerBop | CuutaroT Cuurarot >
JTIOBOJIbHBI €HbI XOpOIIMMH | OTJIMYHBIMU
Banein ) 8 13 22 >
Taneit 3 8 5 4
2

C IMOMOMIBIO KPUTCPUA XH-KBaApPaT OMPCACINTDb, COITIOCTABUMBI JIM PC3YJIbTAThI

uX paboThI?

7.2.6
Busaxucramu He VYnosnerBop | Cuutaror CuuraT >
JTIOBOJIBHBI €HBI XOPOIIMMH | OTIMYHBIMU
Onmneit 2 3 5 5 >
laneit 1 6 8 10
2

C IMOMOIIBIO KPUTCPHUA XU-KBaJApaT OIPCACINTL, COIIOCTABUMBI JIN PC3YyJIbTAThI

uX paboThI?

1.2.7
Buzaxxucrtamu He VnosnerBop | CuutaroT Cuuraror >
JTIOBOJIbHBI €HbI XOpPOIIMMH | OTJIMYHBIMU
Cseroit 1 3 8 12 >
Hanei 4 5 5 6
2
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C IIOMOIIbIO KPUTCPHUA XHU-KBAaApaT OIIPCACINTDb, COIIOCTABHUMBI JIM PC3YJIbTAThI

ux paboThI?

7.2.8
Busaxucramu He VYnonerBop | Cuuraror Cuurart >
JTIOBOJIBHBI €HBI XOpPOIIUMHU | OTIMYHBIMA
Oxkcanoii 6 7 13 19 >
Anénon 5 7 12 14
2

C IMOMOIIBIO KPUTCPHUA XH-KBaApaT OMPCACINTDL, COIIOCTABUMBI JIM PE3YJIbTAThI

uX paboThI?

7.2.9
ABTOMOOWMIIS He VY nosnerBop Ouenb Cuurarot >
MU JTIOBOJIbHBI €HbI YAOBJIETBOPEHBI | OTJIIMYHBIMU
BA32107 8 9 8 6
BA32109 3 8 20 15
2
C IIOMOIIBIO KPUTCPHUA XHU-KBaJApaT OIIPCACINTDb, COIIOCTABUMEI JIM UX OI_IGHKI/I?
7.2.10
ABTOMOOWMIIS He Y nosnerBop Ouenb Cuuratot >
MU JTIOBOJIbHBI €HBbI YAOBJIETBOPEHBI | OTJIMYHBIMU
BA32105 6 19 7 2
BA321015 6 13 10 12
2

7.3 Coaep:xanue oT4éTa

Ha3Banue mpakTtuyeckoit pabOThl, HMCXOAHBIC JaHHBIE, pacCUYET KpUTEpHS,

3aKJIIIOYCHUC.
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IIpakTnuyeckas padora 8

Kpurepuii Buikokcona (7-kpurepmii)

8.1 TeopeTnueckue cBeIeHUA

Kputepuii npumensercs Juisi CONOCTABICHUSI MOKA3aTeNe, U3BMEPEHHBIX B 08)X
pa3HBIX YCJIOBHMSIX HAa OJHOM M TOH K€ BBIOOpKE HCHBITYEMBIX. OH MO3BOJISET
YCTAHOBUTH HE TOJIbKO HAIPABICHHOCTh U3MEHEHUH, HO U UX BBIPAXKEHHOCTh. C €ero
IIOMOIIIBIO MOYKHO ONPEACIINTD, SIBISETCS JIM CIABUT MOKA3aTeNe B KAKOM-TO OJHOM
HampapieHUH 00Jiee UHTEHCUBHBIM, YEM B JAPYTOM.

T-xputepuii BUIKOKCOHA UCIIONB3YETCs I PELICHUs TeX XkKe 3anady, 4To u t-
kputepuil CThIOIEHTa ISl CBA3aHHBIX BBIOOPOK. OTiiMUME COCTOUT B TOM, 4TO 7-
KpUTepui BUIKOKCOHA MOXXHO NPUMEHSATH Ul MOPSAAKOBBIX JAHHBIX, & UCXOJHBIC
pacnpeneneHus He 00s13aTeNbHO JOJKHBI ObITh HOPMaJbHBIMHU.

T — xpurepuil BuiIkokcoHa NpPUMEHUMM B TE€X CIydasx, KOTJa IPU3HAKHU
U3MEPEHBI, 110 KpaHEN Mepe, MO LIKaJe NOPSAKa, U CABUTH MEXY BTOPBIM U IIEPBHIM
3aMepaMH TOKE MOTYT ObITh YHOPSAA0UYEHBI. /{7151 3TOro OHM JOJIKHBI BApbUPOBATHCA B
JIOCTaTOYHO IIMPOKOM JMariazoHe. B mpuHOMIE, MOXHO NMPUMEHATH I - KPUTEPUU
BuiikokcoHa u B TeX ciydasx, KOrja CIBUTM IPUHUMAIOT TOJIBKO Tpu 3HaueHus: -1, 0
u +1, HO Torma T - KpUTEepHid BPSA M TOOABUT YTO-HUOYIb HOBOE K TEM BBIBOJAM,
KOTOPBIE MOYKHO ObLITO OBl OJYYUTh C TOMOIIBIO KpUTepusi 3HaKoB. BoT ecnu caBuru
U3MEHSIOTCS, CKaxkeM, OT -30 10 +45, Toraa UMEET CMBICT UX PAHKUPOBATH U TOTOM
CYMMHMPOBATh PAHTH.

CyTb MeTOa COCTOUT B TOM, YTO MBI COITOCTABIIIEM BBIPAXKEHHOCTh CABUTOB B
TOM M MHOM HAaNpaBJICHUAX MO aOCOMIOTHON BenauuuHe. [[ns 3Toro Mbel cHavaia
paHXUpyeM BCe aOCOJIIOTHBIC BEJIMUMHBI CIBUTOB, a IOTOM CyMMHUpyeM panru. Eciu
CIABUTHY B MOJIOKUTEIBHYIO U B OTPULIATENBHYIO CTOPOHY MPOUCXOMST CIy4YalHO, TO
CyMMBbl PaHrOB aOCOJIIOTHBIX 3HAaY€HUH HX OyIyT HpUMEpHO paBHbl. Eciu xe
VHTEHCUBHOCTbH C/IBHATa B OJIHOM W3 HAIIPABJICHUM NEPEBELIMBAET, TO CyMMa PaHrOB
a0COJIOTHBIX 3HAYEHHMI CIIBUTOB B MPOTUBOIOJIOKHYIO CTOPOHY OYyJI€T 3HaYUTEIbHO

HWKE, YEM 3TO MOIJIO ObI OBITH MPH CIIyYailHbIX U3MEHEHHUSIX.
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[TepBoHaYaIbHO UCXOIUM W3 MPEIIOIOKECHHUS O TOM, YTO TUIIMYHBIM CIABUTOM
Oynetr caBur B 0ojiee 4acTO BCTPEUAIOIIEMCS HAIpPaBJICHUM, & HETUIIUYHBIM, WM
PEIKUM, CIABUTOM - CABUT B O0JI€€ PEIKO BCTPEUAIOIICMCS HAITPABICHHH.

['unoressl T — kputepust Buiikokcona

Ho: MHTEHCHMBHOCTH CABHUI'OB B THUIIMYHOM HAIIPABJICHHUHU HC IIPCBOCXOAUT
MHTCHCUBHOCTH CABUTOB B HCTUIIMYHOM HAITPpaBJICHHH.

Hi: VIHTEeHCHMBHOCTH CABUTOB B THUIIMYHOM HAaIIpaBJICHUH IIPCBLIIIACT
HMHTCHCUBHOCTDL CABUI'OB B HCTHUIIMYHOM HAIIPABJICHUU.

Orpanuyenus B npuMeHeHnn 1 — Kkputepus BuiikokcoHa:

— MuHuManpHOE KOJIMYECTBO MCHBITYEMBIX, MPOLIECAIINX H3MEPEHUS] B JIBYX
YCIOBHSAX - 5 4eOBEK. MaKkCUMalbHOE KOJIMYECTBO MCHBITYEMBIX - 50 4eIOBEK, 4TO
JTUKTYETCS] BEpXHEH IpaHUIEel UMEIOIIUXCS Ta0IuI.

— Hynessbie caBUrM U3 pacCMOTPEHUS UCKITIOYAIOTCS, U KOJIMYECTBO HAOIIOACHUIM
N YMEHBIIAETCSl Ha KOJIMYECTBO 3TUX HYJIEBBIX CABUTOB (MPU YCIOBUH, €CIIH (IaKOK
«YUUTHIBaTh HYJIEBOU CIBHUT?» HE yCTaHOBICH). MOXHO OOOWTH 3TO OTpaHHYCHUE
(ycTaHOBUB (IaXXOK «YUUTHIBATh HYJEBOW CIABUT?») CHOPMYIUPOBAB THIOTE3BI,
BKJIFOYAIOIINE OTCYTCTBUE M3MEHEHUM, Hanpumep: «CABAT B CTOPOHY YBEINYCHHUS
3HAQYEHUN TMPEBBIIAECT CABUT B CTOPOHY YMEHBIICHHS 3HAYEHUH WU TEHACHIUIO
COXpPaHEHMS UX Ha IPEKHEM YPOBHE.

®opmyna umeet BUA: Loun. = 2Rr, TAE 2Rr — CyMMa HETUIIMYHBIX PAHIOB.

Paccmorpum mpumep: Ha Tpenaxképe, uMuTHpyromeM KaOWHY camoJlieTa,
WU3MEHWIIM SPTOHOMHMYECKYIO cpeny. [ BBIOJHEHUS ONPENEICHHON 3a/1a4y JIETYUK
paHBIIE TPATUJI OJHO KOJIMYECTBO CEKYH/I, & B HOBOM CpPE/Ie OH Ha BBIITOJIHEHUE TEX KE
JNEUCTBUU TPAaTUT JPYroe KOJUYECTBO BpeMeHU. Takum 00pa3oM, ObLIM ClETaHbI
3amepsl y 10 netunkoB. Onpenenutb JOCTOBEPHOCTh MpeoOIagaHus CIBUTa 3HAUCHU N
B HaIlPaBJICHUM OJHOM W3 CTOPOH MpPHU YCJIOBUH, UYTO PE3YJbTaThl BTOPOrO cCpe3a
00yCIJIOBJIEHBI UCKITIOYUTEIBHO U3MEHEHUEM IPTOHOMHUYECKOU CPEIbl.

DOopMyIUPYIOTCS CTATUCTUYECKUE TUTIOTE3BI:

54



Ho: npeobnaganue cABUTOB MEXAY Ha4adbHBIMHA M KOHCUHBIMH ITOKA3aTEIIIMHU
B OJTHOM M3 HANPaBJICHUN 3HAYMMO HE OTJIMYAETCS OT HYJIA.

Hi: mpeobnaganue cIBUTOB MEXTy HaYaIbHBIMA M KOHCUHBIMU MMOKA3aTEISIMU
B OJIHOM W3 HAIPABJICHUN 3HAYMMO OTJIAYAECTCS OT HYJIA.

Onpenenstorcsi BEJIWYUHBI CABUTOB MEXIY HAYAIBHBIMA M KOHEYHBIMHU
MOKa3aTeIsIMH, 3aTEM OHHU IEPEBOATCS B a0COMIOTHBIC 3HAUCHUS U PAHKUPYIOTCS 110
NPUHIIUITY «MEHBIIEMY 3HAYEHHI0O — MEHBIIMA paHr». 3aTeM BBIACIAIOTCA
HETUINHUYHbIE (YbS HANPABICHHOCTh OTIWYAETCA OT OOJBIIMHCTBA) paHTU H

MOJICYMTHIBACTCS MX cymMMa. JlaHHBIe cpaBHEHUH CBe/IeHbI B Tabmuiry 8.1.

Tabnuma 8.1
JlaHHBIE CpaBHEHUI
N HauanbHbie Koneunsie Pasnocrs o Abcomoroe Panr
n/n IOKAa3aTelIn MOKa3aTelIn rokasatecu 3HATCHHC pasHoOCTH
(d) pa3sHOCTH

1 52 51 1 1 1

2 55 60 -5 5 4,5

3 a7 41 6 6 6,5

4 62 68 -6 6 6,5

5 58 58 0 0 0

6 59 55 4 4 2,5

7 44 40 4 4 2,5

8 57 49 8 8 8

9 61 52 9 9 9

10 63 68 -5 5 4,5

Ecnmu onHO mim Heckonbko 3HaueHui d paBHbI 0, Kak B HAIIeM MPUMEpE. B TO
UM MPUCBANBAETCS HYJIEBOM paHT (B TaOIHIlE MPUMEpPa HETUITHYHBIE PAHTH BBIJICICHBI
KUPHBIM mIpudToM). CyMMa HETUTIMYHBIX PAHTOB PaBHA UICKOMOMY 3MIUPHUYECKOMY
3HAYCHUIO. Ty = 4,5+6,5+4,5=15,5.

Hna T-kputepus BUWIKOKCOHa TIPaBWIO IPUHATUA-OTBEPKEHUS HYJIEBOU
runote3bl caeayromee: Toum. < Tip.. Tip. Openensercst u3 Tadnuilsl npuiioxenus. Eciou
JAHHOE YCJIOBHUE BBIIIOJIHAETCS, TO IPUHUMAETCS TUIIOTE3a /1.

Cnegyer MAOMONHUTENBHO J00aBUTh, YTO O3TOT KPUTEPUH MOXKET OBIThH
OJIHOCTOPOHHUM (€CJIM HalpaBJICHUE CABUTOB MPECKA3BIBAETCS) WIH JIBYCTOPOHHUM
(ecmi MBI HE NPEICKa3bIBAEM HANPABICHUE CJIBUIOB). YPOBHU 3HAYMMOCTH JUIS

OJHOCTOPOHHCTO U AIBYCTOPOHHCTO KPUTCPUCB PA3JIUYIHEL.
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B Hamem ciyuyae Mbl UMeeM JEl0 C JBYCTOPOHHUM KPUTEPUEM, TAK KakK
npeABapUTEILHO HE TMpeJcKa3blBaid HampapiaeHue pasznuuuid. usg n = 10
KkpuTHueckoe 3HadeHue npu p < 0,05 cocrapisier 8. To ectb Toun > Ty, (p < 0,05) —
[Ipunumaercs runore3a Ho! Mbl MOXEM KOHCTaTUPOBATh, YTO JOCTOBEPHOCTh
npeobJiajaHusi CIBUTOB HU B OJTHOM M3 HaMpaBJIeHUN HE yCcTaHOBJIeHA. BO3MOXKHO, 4TO
MbI MOIJIM Obl OIIPOBEPTHYTh HYJIEBYIO THIIOTE3Y, €CIU Obl YBEIWYUIU KOJIMYECTBO

HaAOJTIOIEHUIA.

8.2 IlpakTuyeckue 3a1aHus

(HOMep BapuaHTa ONpeaeNsIeTCs IPenogaBaTesieM)

8.2.1 ¥ 20 manueHTOB clieJIaHbl 3aMepbl YaCTOThI CEPACUYHBIX COKPAIICHUH 10 U

nociie npuémMa HEKOTOPOro npenapara, JeHCTBUE KOTOPOTO HAPABICHO HA CHUXKEHUE

I1yJIbCA.
HagannHbie Koneunrrie HagannHbIe Koneunsie
n TOKAa3aTeJn TOKAa3aTeJIn n MOKa3aTeJIn MOKa3aTesun
(yn./muH.) (yn./muH.) (yn./muH.) (yn./muH.)
1 85 80 11 83 80
2 80 76 12 82 76
3 84 85 13 83 85
4 88 85 14 88 85
5 94 80 15 89 80
6 95 88 16 95 88
7 83 79 17 83 79
8 80 80 18 80 80
9 87 78 19 87 78
10 89 78 20 80 78

C IMOMOIIBIO KPUTCPUA Bunkokcona OIIPCACIINTD C—)(I)(I)CKTI/IBHOCTB HCﬁCTBHH JaHHOT'O

npenapara
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8.2.2 TI'pynna u3 15 yenoBek TECTUPOBAJIACh HA 3HAHME MPABHI JOPOKHOIO
JOBWKEHUS 110 M IIOCJE IMpociymuBanus teopernyeckoro kypea IIJIJ1. Ilomydennsie

PE3YJIbTAaThl IIPCACTABJICHLI B Ta6JII/IIle

HauanpHubie Koneunrre Haganpurie Koneunsre
N kypcaHnTa | mokaszarenu | mokaszatenu | N KypcaHTa | HOKaszaTelnu | IoKas3aTenu
(6amioB) (6amioR) (6amioB) (6amIoRB)
1 14 18 9 17 19
2 17 19 10 19 19
3 20 19 11 16 19
4 16 19 12 16 18
5 16 18 13 18 19
6 16 16 14 18 20
7 19 18 15 15 18
8 17 19

C nomomnibto kputepusi Buikokcona onpenenuts 3¢ (HEeKTUBHOCTh TEOPETUYECKOTO
0o0yueHus.

8.2.3 TI'pynna mpuHMMaeMmbIX Ha pabOTy TECTUpOBajach Ha 3HAHUE MPaBUI
TEXHUKH O€30MacHOCTH 10 M IOCNe MPOCIHYIIMBAaHUS TEOPETUUYECKOTO Kypca.

HOHY‘ICHHBIC PE3YJIbTAaThl IPCACTABJICHLI B Ta6J'II/IIIC

Havaneueie | KoneuHnble Havaneueie | KoneuHsie
N kypcaHta | mokaszarenu | mokaszarenmn | N KypcaHTa | TOKa3aTeiaw | MOKa3aTelH
(6aoB) (6as10B) (6amioB) (6a10B)

1 14 17 9 17 19
2 17 19 10 19 16
3 20 19 11 16 19
4 16 19 12 16 18
5 16 17 13 18 19
6 16 16 14 18 20
7 19 16 15 15 18
8 17 19 16 16 17

C nmomomipto kputepusi Bunkokcona ompenenuts 3G(HEKTUBHOCTh TEOPETUYECKOTO

o0yueHwus.
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8.2.4 O0pa3ibl U3 HU3KOYTIIEPOAUCTON CTAIM UCIBITHIBAINCH HA PACTSIHKEHUE

Ipyu KOMHATHOU Temmneparype u npu temmeparype 100°C. ITomyueHHble pe3yapTaThl

IMpCaACTAaBJICHLI B Ta6JII/ILI€

HauanpHubie Koneunrre Haganpubie Koneunsie
N IoKa3aTem IoKa3aTem q | ToKasarem | rokasarenn
MIACTUYHOCTH | MIACTHYHOCTH MIACTUYHOCTH | IIaCTUIHOCTH
(8,%) (8,%) (8,%) (8,%)
1 15 16 11 15 16
2 15 15 12 15 15
3 14 17 13 14 17
4 17 16 14 17 16
5 16 17 15 16 17
6 14 16 16 14 16
7 13 17 17 13 17
8 15 16 18 15 16
9 16 17 19 16 17
10 14 16 20 14 16

C nomoripio kputepus Bunkokcona onpenenuTs 3QPEeKTUBHOCTD BIHSHUS HarpeBa Ha

yIJIMHEHUE 00pa3IoB.

8.2.5 O0pa3ipl U3 HU3KOYTIIEPOIUCTON CTAIM UCIIBITHIBAIUCH HA CXKATHE MPU

KOMHAaTHOM Ttemneparype U npu temneparype 100°C. IlomydeHHblE pe3ysbTaThl

npcacCTaBJICHLI B Ta6JII/ILIe

HauanrHpie Koneunrre HauanpHbie Koneunsre
N noKa3aTelru nokKas3aTelru N noKa3aTeu MoKa3aTenun
MIACTHYHOCTH | TNIACTUYHOCTH MIACTHYHOCTH [[IJJACTHYHOCTH|
(3,%) (3,%) (8,%) (8,%)
1 2 3 4 5 6
1 10 12 11 10 12
2 12 13 12 12 13
3 13 12 13 13 12
4 11 14 14 11 13
5 10 13 15 10 12
6 13 14 16 13 14
1 2 3 4 5 6
7 12 13 17 12 12
8 10 13 18 10 12
9 11 10 19 11 10
10 14 15 20 14 15
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C nomorkto kputepusi Bunkokcona onpenenuTs 3pGEeKTUBHOCTH BIAMSHUS HarpeBa Ha
ckathe o0pas3oB.

8.2.6 Co cryneHTamu, MOCTYMUBIIUMH HA MEPBBIA KypcC, MPOBEICHO BXOIHOE
TECTUPOBaHUE MO (U3UKE, B pe3yJIbTaTe KOTOPOTO YCTAaHOBIEHO, 4TO 16 CTyJIEeHTOB
MOJITOTOBJICHBI HEAOCTAaTOYHO. C HUMH PEIICHO TMPOBECTH JOMOIHUTEIBHBIC 3aHATHS

" 3aBCPIIUTDb UX HOBBIM TCCTHPOBAHHCM. HOJ’Iy‘—IeHHBIe PE3yJIbTaThl IIPCACTABJICHEBI B

TadIJInIE
Hauanbnbie HauanbHble
N [Tokazarenu mocie N [Tokazarenu mocie
MoKa3aTeNu . oKa3aTeu .
CTyJICHTa (6anoB) JTOT1.3aHATHI(0aIOB) |CTYICHTA (6amoB) moT.3aHATHI(0aIIOB)
1 18 20 9 17 19
2 19 21 10 19 16
3 20 19 11 18 19
4 16 19 12 17 18
5 17 18 13 18 19
6 17 17 14 18 20
7 19 20 15 17 18
8 16 19 16 16 18

C momoripio kputepusi BunmkokcoHna onpeaenutb 3QpGEeKTHBHOCTh JOMOTHUTEIBHON
MOJATOTOBKH.

8.2.7 OO0pa3iel U3 HU3KOYTIIEPOIUCTON CTAIM UCIIBITHIBAINCH HA CKATHE MPHU
KOMHaTHOW Temnepatype u npu temneparype 100°C. IlomydeHHbIE pe3ynbTaThl

npeACTaBIEHbI B Ta0IUIE

HavanbHble Koneunsie HavanbHeie Koneunsie
| moxasatenn MOKa3aTenu N MoKa3aTean | IOKa3aTelnu
IUTACTUYHOCTHU | IJIACTUYHOCTU IUIACTUYHOCTH [[IACTUYHOCTY|
(6,%0) (6,%) (6,%0) (6,%)
1 19 22 11 19 24
2 17 20 12 17 20
3 20 21 13 16 20
4 23 20 14 18 21
S 22 21 15 18 21
6 23 17 16 16 21
7 16 21 17 19 24
8 20 18 18 19 21
9 22 21 19 20 21
10 18 22 20 19 25

C nomoiblo kputepus Bunkokcona onpeaenuts 3QpPeKTUBHOCTD BIUSHUS HArpeBa Ha

cKaTthe o0pas3LoB.
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8.2.8 Co cryneHTamu, MOCTYNHUBIIMMH HA MEPBBIA KypcC, MPOBEACHO BXOJIHOE
TECTHPOBAaHUE IO MaTeMaThKe, B pe3yJbTaTe KOTOPOrO YCTAaHOBJIEHO, 4TO 16

CTYACHTOB IIOATrOTOBJICHBI HCOOCTAaTO4YHO. C HHUMH pemcHO IIPOBCCTHU

AOIIOJIHUTCIIBHBIC 3aHATHUA W 3aBCPIIUTL X HOBBIM TCCTHUPOBAHHCM. HOJIy‘-IeHHLIG

pe3yJbTaThl MIPEJCTABICHBI B TA0IUIIE

HauanwHbie HauyanbHbie
N [Tokazarenu nocie N [Tokazarenu nocie
MoKa3aTesn . MOKa3aTeJIN .
CTyJIeHTa (6an10B) JIOTL.3aHSTHIA(0AIIOB) [CTYACHTA (6am108) o1, 3aHs THIA(OAJITIOB)
1 19 20 9 23 20
2 19 24 10 17 19
3 23 21 11 21 21
4 20 21 12 22 19
5 20 24 13 24 25
6 19 22 14 20 21
7 24 22 15 19 18
8 22 21 16 21 20

C nomomipio kputepust Bunkokcona omnpenenutb 3¢pGHEeKTUBHOCTh JOMOTHUTEIBHON
MOATOTOBKH.
8.2.9 V 10 manneHToB ceaHbl 3aMephbl YaCTOTHI CEPACUHBIX COKPAIIEHUN /10 U

ITOCJIC HpI/IéMa HCKOTOPOTO IIpcIriapara, )IGfICTBI/IC KOTOPOT'O HAITPABJICHO HAa CHUKCHUC

IyJIbCA.
HauanbabIe Koneunnie HauanbabIe Koneunnie
n MOKa3aTeln MoKa3aTeln n MoKa3aTeun MoKa3aTen
(yn./mMuH.) (yn./mMuH.) (yn./mMuH.) (yn./mMuH.)
1 85 80 11 83 80
2 80 76 12 82 76
3 84 85 13 83 85
4 88 85 14 88 85
5 94 80 15 89 80
6 95 88 16 95 88
7 83 79 17 83 79
8 80 80 1 80 80
9 87 78 19 87 78
10 89 78 20 80 78

C nomomusto kpurepust Bunkokcona onpeaenuts 3¢p(HEKTUBHOCTh AEHCTBUS JAHHOTO
npernapara.

8.2.10 ¥V 20 mauueHTOB caeNaHbl 3aMepPbl YaCTOTHI CEPICUHBIX COKPAILIEHUH 10 U
nocie npuéma HEeKOTOPOTO Ipernapara, 1eiicTBHe KOTOPOTo HAIpaBICHO HAa CHUKEHHE

IyJIbCA.
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HauanbHbie Koneunbie HauanbHble Koneunsie

n | mokazarenu MOKa3aTesH n MOKa3aTesn MOKa3aTein
(yn./mMuH.) (yn./muH.) (yn./mMuH.) (yn./MuH.)

1 70 60 11 68 68

2 67 66 12 70 68

3 69 59 13 71 65

4 66 68 14 68 63

5 66 63 15 67 65

6 66 66 16 68 66

7 67 69 17 70 66

8 66 64 1 65 68

9 73 64 19 68 70

10 69 59 20 64 72

C nomorisio kputepusi Bunkokcona onpeaenuts 3GHEeKTUBHOCTh JEHCTBUS TaHHOTO

npernapara.

8.3 Coaep:xanue oT4éra

Ha3Banue mpakTtuyeckoit pabOThl, HMCXOAHBIC JaHHBIC, pacyYET KpUTEpHS,

3aKJIIIOYCHUC.
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IIpakTHuyeckas padora 9

Kpurtepuii Manna-Yurnu (U-kpurtepmuii)

9.1 TeopeTnyeckue cBeeHMsI

U-kpurtepuit ManHa-YUTHU UCHIONB3YETCA ISl OLICHKU Pa3Inuui MEXIY ABYMS
MajgbIMU  BbeIOOpKamMH (N1,N2>3 wiam N1=2, N2>5) MO YPOBHIO KOJUYECTBEHHO
u3MepsiemMoro mnpusHaka. IIpu 3ToM mnepBoil BHIOOPKOM MPUHATO CUYUTATH Ty, T
3HAYEHHUE MPU3HaKa OoJbIIeE.

HyneBas runore3a Ho: ypoBeHb npu3HaKa BO BTOPOIl BEIOOpKE HE HMXKE YPOBHS
npuU3HaKa B IEPBOM BHIOOPKE; allbTepHATUBHAS TUIIOTE3a — H1: ypoBEHb Mpu3HaKa BO
BTOPOM BBIOOPKE HUXKE YPOBHS ITPU3HAKa B IEPBOM BHIOOPKE.

Paccmotpum anroputm npumeHenust U-kputepus ManHa-YUTHU:

— IlepeHecTn Bce NaHHBIE UCIIBITYEMBIX HA MHIAUBUIYAJIBHBIE KAPTOYKH, IOMETHB

KAapTOUYKH |-ii BEIOOPKH OAHUM I[BETOM, a 2-i1 — JPYTUM.

— Pa3n0uTh Bce KapTOUYKH B €IMHBIM DS/l 110 CTENEHU BO3pACTaHUs MPU3HAKA U

POPAHKUPOBATH B TAKOM MOPSIIKE.

— BHOBB pa310XKuTh KAPTOUKH MO LBETY HA JABE TPYMIIHI.
— Iloxcuntars CymMMy paHroB OTAENIBHO IO TPYIIaM U MPOBEPUTH, COBIANAET JIN
o0111asi cyMMa paHI'OB € pacYeTHOM.

— Onpenenuts OONBIINYIO U3 IBYX PAHTOBBIX CyMM T .

— Bpruncnauts amnupuyeckoe 3HaueHue U:

2 (9.1)

rae Ni - KOJMYECTBO HCIBITYeMbIX B | BbiOOpke (I = 1,2); Nx - KOJMYECTBO
UCIIBITYEMBIX B IPYIIIE ¢ OOJbIIeH CYMMOM PaHTOB.

3a7aTh YpOBEHb 3HAYMMOCTH (1 W, MCIONB3ys Tabmwmity [17, mpuBenaéHHyo B

IPUIIOKEHHH, ONPENEIUTh KpuTHieckoe 3Hauenue Uy (o). Ecim U, >U, , 10 Ho Ha

BBHIOpAaHHOM YPOBHE 3HAYMMOCTH TNpuHUMaercsa. Paccmorpum mpumep: PeittuHr mo

MATCMATUKEC B IMOATPYIIIIAX OaJd CICAYIOIIUC PE3YJIbTAThl IIO 10-6anapHOM TIKaIe
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(trabmuria 9.1).Onpenennth, MPEBOCXOAAT JHM CTYACHTHI BTOPOW MOATPYIIBI IO

YPOBHIO IIOATOTOBKH IIO MAaTCMATUKE CTYICHTOB HepBOﬁ IMOATPYIIIIBIL.

Tabmma 9.1
Pesynbrarsl peritiara
Ne crynenta \ IlepBas noarpymnna (6amuisl) | Bropas moarpynna (6assr)
Ne moarp.
1 9 5
2 7 10
3 7 7
4 8 8
5 6 8
6 4 4
7 4 6
8 8 8
9 6 8
10 6 9
11 5 7
12 - 10

CpaBHeHHE pe3yJIbTaTOB [MOKA3bIBAET, YTO OAJUIbl, MOTYYEHHBIN 3a PEUTHHI, BO
BTOPOM MNOArPYIIE HECKOJBbKO BBINIE, MO3TOMY IEpBOM OyJEM CUHUTATh BBIOOPKY

pe3yJIbTaTOB BTOPOW MOATPYyHIIbI (Tadnwmia 9.2).

Ta6mura 9.2
OnpesesieHue paHroB
Bropas noarpynna Panr [IepBas noarpynna Panr
(6ammer) (6ammer)
10 22,5
10 22,5 9 20.5
9 20.5 8 16.5
8 16.5 8 16.5
8 16.5 7 115
8 16.5 7 11.5
8 16.5 6 7.5
7 115 6 7.5
7 11.5 6 7.5
6 7.5 5 4.5
o) 4.5 4 2
4 2 4 2
Cymma: 168.5 Cymma: 107.5

Takum 00pa3omM, HaM TpeOyeTCsl ONPEAEeIUTb, MOKHO JIM CUATATh UMEIOIIYIOCS
pa3HHIy MEeXIy OamiaMmu cymecTBeHHOU. Ecnu MoxHO, TO 3TO OyJeT 03Ha4aTh, 4TO
BTOpasi MOATPYIINA UMEET 00Jiee KaueCTBEHHbBIE 3HAHUS 110 MaTeMaTuke. B mpoTuBHOM

cilyuyae, Ha BBIOpAaHHOM YPOBHE 3HAUMMOCTH Pa3IUYHE OKAXKETCS HECYIIIECTBEHHBIM.
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JlJis OLeHKH pa3iIuduil MEXly ABYMsI MaJbIMU BBIOOpKaMU (B JaHHOM IpUMeEpE
ux o00BEMBI paBHbl: M1=12, nx=11) wucnonszyem kpurepuii Manna-YutHu. Ilpo

pamXHUpyeM IMpeICTaBICHHYIO TaOJMIly U Pe3yJIbTaThl IpeIcTaBUM B Tabmure 9.3:

Tab6mura 9.3
Tabmmira panroB

Bamier 2 4 5 6 I 7
Bamner 1 4 4 5 6 6 6

Panr 2 2 2 45 45 7,5 7,5 7,5 75 | 115 | 115
Baer 2 8 8 8 8 10 10
Basner 1 7 7 8 8 9

Panr 115|115 165 | 165|165 | 16,5 | 16,5 | 16,5 | 205 | 225 | 22,5

[Tpu pankupoBaHuu 00beIMHSAEM JIBE BEIOOPKH B 0/1HY. PaHru nmpucBanBaroTcs B
NOPSIAKE BO3PACTAHMS 3HAYEHUS M3MEPSEMON BEJIMYUHBI, T.€. HAUMEHBILEMY PaHTy
COOTBETCTBYET HaMMEHbIINHK Oajul. 3aMeTUM, YTO B ClIydae COBMAJCHUs OAJUIOB AJis
HECKOJIBKMX CTYJEHTOB paHr Takoro Oajia cleayeT CYUTaTh, Kak CpeaHee
apu(pMeTHYecKoe TeX MO3ULUH, KOTOPbhIE 3aHMMAIOT JAaHHbIE OaJIbl MPU HX
pacnojoXeHuH B nopsiake Bo3pacranus. Hampumep, 4 Oamia nomyuyunu 3 CTyJeHTA.
3HauuT, IepBbI€ 3 MO3ULIUU B PACIIONOKEHUHU 3alUMET Oasut, paBHbIi 4. [losTOMY paHr

1u1st 4 GanoB — 3TO cpeaHee apudmMeTrndeckoe st no3uuuii 1, 2 u 3,

1+2+3
3

2 . AHaJOrMYHO paccy’kJaeM MpH BBIYMCIECHWU paHra Jjs Oaia,
paBHoro 5. Takoit 6a Moay4Yusian JBO€ CTYACHTOB. 3HAUUT, MPU PACTIPEICICHUH 110
BO3pACTaHUIO MEPBbIE TPU MO3ULIUU 3aHUMAET 0asl, paBHbIN 4, a YETBEPTYIO U MATYIO
no3uiuu 3auMET Oasut, paBHbIl 5. [loaToMy ero panr Oyaer paBeH cpeaHemy
apupmMeTrueckoMy Mexay uuciamu 4 u 5, T.e. 4.5. Vcnonb3ys npeaioKeHHBIH
PUHITUT PAHKAPOBAHUS, TIOTYYUM TaOIUITy paHToB (Tabmwmima 9.3).

3amMeTuM, 4YTO BBIOOpD CpelHero apudMeTHuyeckoro B KauyecTBE paHra
OpUMEHSIETCS TpH JIIOOOM paH)XMPOBAHWM, B TOM YHUCIE HEOOXOJUMOro W s
BBIUMCIICHUS IPYTUX KPUTEPUEB TOCTOBEPHOCTHU WM K€ KOA(PULIMEHTa KOPPEIALUn
CnupmeHa.

YroObl MCHOAB30BATh KpUTEpU MaHHA-YHUTHH, pacCUUTAEM CyMMBbI PaHIOB

paccmaTpuBaeMbIx BeIOOpok. CymMma i epBoii BeIOOpKU paBHa 168,5, nist BTOpOit

—107,5. O603HauMM HaHOOJIBIITYIO U3 3TUX CyMM uepe3 Tx (Tx=168.5). Cpeau 00bEMOB
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N1 ¥ N2 BBIOOPOK HAMOOJNBIIKN 0003HAYUM Ny. DTUX JAHHBIX JOCTATOYHO, YTOOBI

BOCIIOJIb30BaThCs (POPMYIIOi pacuéra SMIUPUUECKOTO 3HAUEHUS KPUTEPHUSL:

U, =nn, +7nx(nx +1) -

amn.

T, U =11x12+

oMmn.

@ ~1685=415

UKp.(O,OS) =33
pr. =33<415=U

CrnenoBatenibHO, pa3Iudus B YPOBHE 3HAHUH MO0 MAaTEeMAaTHUKE CPEU CTYIEHTOB MOXKHO

CUHUTAaTh HCCYIICCTBCHHBIMU.

9.2 IlpakTHYecKHe 3aJaHUA

(HOMeEp BapuaHTa OMpeeIIIeTCs IPEenoaaBaTeIeM)
9.2.1 CpaBHUTHP € TOMOLIBIO KpuTepuss MaHHa-YUTHU JOCTHXKEHHS BEIyIIMX
POCCHICKHX M aMEPUKAHCKUX TEHHUCUCTOK, HCXOJs M3 YHciia To0e Ha pa3IMYHbIX

TypHupax 2015 roga

Poccus Yuciio modexn CIIA Yucio nmodexn
[TapamnoBa 12 C.Yunbsimc 15
Kupunenko 8 B.Ywunbsimc 9
MakapoBa 6 Kus 4
Becnuna 5 Buxkepu 3
[TaBaroyeHKOBa 3 B.TayHcenn 2
YekBeTanze 2 M.TayHcenn 1
Kieitbanosa 2 XapKIpoya 1

9.2.2 CpaBHUTh C TOMOIIBI0 Kputepuss MaHHA-YUTHU JOCTHIKCHHS BEIYIINX
POCCHIMCKMX U UCMAHCKUX (PyTOONBHBIX OOMOApAUpPOB, UCXOJS W3 4YMCTa 3a0UTHIX

rOJIOB B HaIlMOHAJIBHBIX yemnuoHarax 2015/16 roxga

Poccus Yucno roaos Hcnanus Ywucino ronos
dEnop Cmomnor 14 JIyuc Cyapec 22
Ksuncu [Ipomec 14 Kpumr. Ponangy 21
Xank 13 JIlnonens Meccu 15
Aptém JI3100a 12 Kapum benzema 13
Axmen Myca 10 Heiimap 13
EBrenutii JIynienko 9 Amnryan ['pusmanu 10
baite Ymap Huacce 8 I"apet Boitn 8
JI. Menbrapexo 8 Apwutiy Anypuc 7
Marieit PriGych 8 Bbopxa I'oncanec 7
Anexc. Camenos 8 Py6en Kactpo 6
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9.2.3 CpaBHUTh C TIOMOIIBIO KpuTepuss MaHHA-YUTHH PEUTHHT BEIyIIHX

HaIaJaIIMX POCCUUCKUX XOKKEHHBIX KoMaH B uemnuonate Poccun 2019/20 rona

IICKA Funceit
Nrpoku Pelitunr Hrpoku Pevitunr
Kanpwuzos Kup. 15,2 Onapun Mux. 12,0
Prumes Hukura 13,2 Dunmunmnos AJekc. 11,5
Tomuunckumii Cep 13,2 Kitemenko Bai. 10,7
Beii Jlunaen 12,7 lanyc Janun 10,1
Kapnayxos Ilas. 12,7 CaryTkun KoHcr. 10,0
[TonioB Aniekc. 12,6 I"apOy3 Poman 9,3
Kemne Mapuo 12,3 ByraeB Poctuc. 9,1
Copkun Makcum 11,6 Bopo6séB Oner 9,0
Cekau Upxu 10,7 TI'acanos Hlammis 9,0
CruenblieB AHT. 10,2 30T0B AJlekceit 8,9

9.2.4 CpaBHUTH ¢ TOMOIIBIO KpuTeprsi MaHHa-YUTHU PEUTHHT BEIyIINX

0acKkeTOO0IMCTOB POCCUNUCKUX U MCTIAHCKUX KOMaH I B uemnuoHaTte EBporbr 2019

roaa
YHUKC Pean
Wrpoku Peiitunr Wrpoku Peirtunr
Banrenuc Masir. 18.8 Openert JHKkumMmep 15.5
Jbxopaan Teomop 15.3 [Tamamakuc Kocrac 13.3
Ceprees [laBen 12.8 Kanarec Huk 10.7
Cwmur [xamap 10.6 Patic Tatipec 9.9
Konecnukos EBr. 9.8 [Tanmac Hukoc 8.6
MaxkkoayM Oppuk 8.5 bpays Puon 8.6
KomeeB Anapeit 7.4 Jemon Tomac 8.5
Jluxoner Banepuit 5.9 JxoHCcOH Yacnu 7.8
Yuncon Jxamun 5.3 [Mananerpy SuHuC 6.8

9.2.5 CpaBHUTH C TOMOIIIBIO KpUTEpHUss MaHHa-YUTHU PEUTHUHT BEAYIIUX

0ackeTO0IUCTOB POCCUUCKUX U KOMaH/l B ueMnuonate Poccuun 2019 rona

YHUKC XUMKH
Urpoku Peiitunr Urpoku Peittunr
Banrennc Mamsir. 18.8 [IBex Anekcen 13.7
JLxopaan Teonop 15.3 Kapaces Cepreii 13.3
Ceprees IlaBen 12.8 Mous Ceprei 12.7
Cwmur [xamap 10.6 Mosros Tumodeit 11.9
KonecnukoB EBr. 9.8 OBanc /[xepemu 9.6
Makkosrym DppHK 8.5 ['uyt DHTOHH 8.8
KomeeB Anapeit 7.4 bykep JleBun 8.5
Jluxonew Banepuit 5.9 Mosuu Credan 7.8
Yuncon Jxamun 5.3 I'y6anos IleTp 6.8
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9.2.6 CpaBHHTH C TOMOIIIBIO KpuTEpHsi MaHHa-YUTHU PEUTHUHT BEAYIIUX

HaIaJaIIMX POCCUUCKUX XOKKEHHBIX KoMaH B uemnuonate Poccun 2019/20 rona

CKA Cankr-IletepOypr HCKA
Hrpoku Peiitunr Hrpoku Peltunr
bapabanoB Ajekc. 141 Kanpuzor Kupumn 15,2
bypaacoB AnToH 12,9 Pruies Hukura 13,2
I'moroB Bacuiuii 11,3 Tommunnckuit Cepreit 13,2
Hepraués Anekc. 11,0 Beii JIuanen 12,7
KabnykoB Unbs 10,6 Kapunayxos IlaBen 12,7
Mapuenko Kupuyr 10,5 [ToroB Asiekcanap 12,6
Mopo3zoB MBan 10,4 Kemne Mapuo 12,3
ITnoraukoB Cepr. 10,2 Copkun Makcum 11,6
[Toaxom3un Bac. 10,0 Cexau Upxu 10,7
Tkau€éB Binagumup. 8,8 CrenblmeB AHTOH 10,2

9.2.7 CpaBHUTH ¢ TOMOIIBIO KpuTeprsi MaHHa-YUTHU PEUTHHT BEIyIINUX

HaIaJafoIINX POCCUUCKUX XOKKEHHBIX KoMaH B uemnuoHnare Poccun 2019/20 rona

IHCKA ABTOMOOMJIHCT
Wrpoku PeliTunr Hrpoxu PeliTunr
Kanpwuzos Kupmn 15,2 benoycos ['eopr. 13,8
PrumeB Hukura 13,2 l'apeeB Aptém 12,9
Tomaunackuii Cepr. 13,2 ToneiieB AHar. 12,5
Beii Jlunaen 12,7 Jamrox [TaBen 12,4
Kapnayxos IlaBen 12,7 Joyc Halimpken 10,3
ITonoB Anekcanap 12,6 3axapoB Wnbs 10,0
Kemmne Mapuo 12,3 KyuepsiBenko Ajl. 9,8
Copkua Makcum 11,6 JluroBcenko Bn 9,5
Cexau Upxu 10,7 Mosep EBrennii 8,9
CrnenbliieB AHTOH 10,2 Bpyxkc Meticek 7,3

9.2.8 CpaBHUTH C MOMOIIBIO KpUTEpHsi MaHHa-YUTHU PEUTHUHT BEAYIUX UTPOKOB

poccuiickux ¢pyTOonbHBIX KoMaH ] B uemnuonare Poccuun 2019/20 roga

IICKA PoctoB
Hrpoku Peiitunr Urpoku PeiiTunr
Axundees Urops 17,6 babypun Erop 14,7
Ha6abxun Kup. 14,0 Ko3snos Asekc. 14,1
®depHangec Map. 14,0 JloramoB Apc. 13,2
[llennukoB I'eop. 12,6 Epemenko Poman 12,1
Buiion Sxa 11,4 XaKUKaTyHUT 10,9
Birammu Hukosa 10,3 YepHos EBr. 10,6
JI3aroeB Anan 8,7 Yuctsakos (M. 10,2
Kyuaes Koscr. 8,7 Hopmanu M. 9,9
O6sikoB MBaH 8,1 baiipamsin Xopen 9,4
Yanos ®énop 8,0 I'ne6oB Jlanun 75
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9.2.9 CpaBHHTH ¢ TOMOIIBIO KpuTEpHss MaHHa-YUTHU PEUTHUHT BEAYIIUX UTPOKOB

poccuiickux ¢pyTOonbHbIX KoMaH B uemnuonare Poccuun 2019/20 roga

3enur Pocrtos
Hrpoku Peiitunr Hrpoku Peiitunr
KeprxakoB Mux. 14,6 babypun Erop 14,7
J13t00a Aptém 13,7 Ko3znos Asekc. 14,1
WBanosuu bp. 12,7 JloramoB Apc. 13,2
KapaBaes Bsu. 11,7 Epemenko Poman 12,1
AsmyH Cepaap 11,6 XaHKUKayHu4 10,9
Canroc [lyrmac 10,4 YepHos EBr. 10,6
Mesist Muxa 10,3 Yuctsakos J[M. 10,2
Mammana DMMm. 8,8 Hopmanu M. 9,9
CmonpHukoB Ur. 1,7 Baitpamsin Xopen 94
Pakuiikuii Sp. 7,6 I'ne6oB Jlanun 7,5

9.2.10 CpaBHUTH C MOMOIIBIO KpUTepHsi MaHHa-YUTHH PEUTHHT BEAYIINX UTPOKOB

poccuiickux ¢pyTOOIBHBIX KOMaH 1 B uemnuonaTe Poccun 2019/20 rona

Py6un PoctoB
Hrpoku Peiituar Hrpoku Peiituar
Jronun KOpuit 14,0 babypun Erop 14,7
Jlenncos Bur. 12,6 Ko3snoB Asekc. 14,1
bamikupos EBr. 12,4 Jloramos Apc. 13,2
JlaBuTamsum 3. 10,6 Epemenko Poman 12,1
Januenko Oner 10,5 XaJDKUKayHuY 10,9
3akupoB Kammib 10,0 Uepnon EBr. 10,6
3yeB AJIekc. 9,9 Ywuctskos M. 10,2
Kgapainxenus X. 9,9 Hopmann M. 9,9
Konosanos Ur. 9,9 Baitpamsin XopeH 9,4
Morunesert I1as. 55 I'ne6oB Jlanun 7,5

9.3 Conep:kanue oTYETA

Ha3Banue mnpakTtuyeckod padOThl, HMCXOAHBIE JaHHBIE, pacUYET KpUTEpHS,

3aKJIIIOYCHUC.
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IIpakTnuyeckas padora 10

Kpurepuii Kpyckanaa-Yoaauca

10.1 TeopeTuueckue cBeeHUSI

PanroBeiii kputepuii Kpyckana-Yoimuca ais OLEHKH Pa3sHOCTEH MEXIY C
MeauaHamMu (¢ > 2) mpeacTaBiseT coOoi  0000IEeHHME pPaHTOBOTO KPHUTEPHUS
Bunkokcona aJis1 1ByX HeE3aBUCHUMBIX BbIOOpOK. Takum obpazom, kputepuit Kpyckana-
Yomnuca  sgBAseTcs ~ HENapaMmMeTpUYecKOM — albTepHAaTUBOM  F-kputepuro B
OJTHO(AKTOPHOM JHUCIIEPCUOHHOM aHalu3e, AHAIOTMYHO TOMY, KaK KpUTepui
BuiikokcoHna mpencrapiisier co0oil HemapaMeTpUYecKylo albTepHATUBY t-KpUTepuio,
UCIOJIB3YIOIIEMY CYMMAapHYK JUCHEPCHIO IPH CPAaBHEHHHM JIBYX HE3aBHUCHUMBIX
BBIOOPOK.

Jns npumenenuss kputepus Kpyckana-Yosumca JOMKHBI — BBITOJHATHCS

CICAYHOIIHC YCIOBHA.

— Bce ¢ BbIOOpOK cilyyailHO M HE3aBUCHMO JPYr OT JIpyra H3BJIEKAIOTCS W3
COOTBETCTBYIOIIMX I'€HEPAIbHBIX COBOKYITHOCTEH.

— Amnanuzupyemasi IEpeMEHHAs SIBISETCS HENPEPHIBHOM.

— HaOnronenus qomyckaroT paH)KUPOBAaHUE KaK BHYTPHU, TaK U MEXAY IPYIIIAMHU.

— Bce ¢ reHepanbHbIX COBOKYITHOCTEN UMEIOT OJIMHAKOBYIO U3MEHYUBOCTb.

— Bce ¢ reHepanbHbIX COBOKYIMHOCTEN UMEIOT OJIMHAKOBBIN BHI.

Ecnu BRIMOTHSIOTCS YCIIOBUS, HEOOXOAUMBIC NIl IpuMeHeHus F-kputepus B
0JIHO(haKTOPHOM AMCTIIEPCUOHHOM aHanu3e, kpurepuit Kpyckana-Yomnuca obnamaer
TOU 7K€ MOILIHOCTBIO.

Panroseiit kputepuit Kpyckana-Y omnmnca npuMeHsieTcs It MPOBEPKU TUIIOTESHI,
410 K HE3aBUCUMBIX BEIOOPOK M3BIICUCHBI M3 T€HEPATbHBIX COBOKYITHOCTEH, MMEIOLIUX
OJIMHAKOBbIE MenuaHbl. MHaue roBopsi, HyJeBas M AJIbTEPHATHBHAS THUIOTE3bI
(bOpMyYIIUPYIOTCS CIEAYIOMMM 00pa3oM:

Ho: M1 M> = ... =Mk

Hi: me Bce M (j =1, 2, ..., K) sBistroTCS OAMHAKOBBIMHU
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Jliis 9TOr0 HEoOXOAMMO 3HATH PAHTH, BHIYMCICHHBIC MO BCeM BBIOOpKaM, a K
TeHEPAbHBIX COBOKYITHOCTEH, W3 KOTOPBIX OHHM W3BJICUEHBI, JOJDKHBI HMETh
OJIMHAKOBBIC N3MEHYMBOCTH U BU. J|j1s1 TOTO, YTOORI MPUMEHUTH Kputepuii Kpyckana-
Yosmuca, cHavalia HEOOXOJUMO 3aMCHUTh HaOmojaeHus B K BbIOOpKax uXx
00BeTMHEHHBIMU paHTraMu. [Ipu 3TOM MEpBBI PaHT COOTBETCTBYET HAMMCHBIIEMY
HAOJIIOICHHIO, a paHT N (TTOCIeTHUN CyMMapHbBI) — HanbobmeMy (N =Ny + N2 + ...
+ Nk). Eciii HeKOTOpBIe 3HAYEHUS TOBTOPSIFOTCS, UM IMPUCBAUBAETCS CPEIHEE 3HAUCHUE
WX PaHTOB.

Kpurepuit Kpyckana-Yomiuca sBisercss anbTepHaTuBOM F-kputepuio B
0JTHO(haKTOPHOM JTUCIICPCHOHHOM aHann3e. H-ctatucTrka, mpuMeHseMasi B KpUTCPUH
Kpyckana-Yomnuca, aHaJorndHa BeIMYWHE MEXTPYNIIOBOW BapHaIliH, 1O KOTOPOM

BeIUHCIAeTCs F-cTarucTrika. Bmecto cpaBHeHHs cpennux 3HaueHuid X j Bcex K rpymm

c obmuM cpenHuM 3HadeHueM X, B kputepuu Kpyckama-Yosumca cpeaHue paHru
KaXKJI0M U3 ¢ TPYNI CPaBHUBAIOTCS C OOIMM PAHTOM, BEIYMCIEHHBIM HAa OCHOBE BCEX
N HaOmroaeHuil. Eciu cyliecTByeT CcTaTUCTUYECKH 3HAUMMBbINA 3(PPEKT IKCIIepUMEHTa,
CpEIHUE PAHTU KaXKAOW rpynibl OyayT 3HAYUTEIBHO OTIMYATHCS APYT OT Apyra v oT
oOmero panra. Ilpu Bo3BeneHMHM OTUX pa3HOCTEH B KBajpaT FH-CTaTUCTUKA
yBenumauBaeTcs. C npyroi cTOpoHsbl, eciu dPQeKT s3KcnepuMeHTa He HaOmrogaeTcs,
CTaTUCTUKA H TEOpPEeTUYECKU AOJKHA ObITh paBHOW Hyo. OJHAKO Ha IMPaKTUKE
BCJIEAICTBHUE CIIyHallHbIX U3MEHEHUI CTaTUCTUKA [ Oy/leT He HyJIeBOM, HO JOCTATOYHO
MaJIoH.

Kpurepuit Kpyckana-Yommca s pasnocreit Mexay K meananamu:

k T2
Ho| 12 > L -3(n+1) (10.1)
n(n+1) |7= n,
rae: N — oOmee KOJIM4YecTBO HAOMIOMEHWHA B OOBEAMHEHHBIX BBIOOpKAX; Nj —
KOJINYECTBO HaOMoeHui B |-i BeIOOpKE (f = I, 2, ..., K); T} — cymma paHros j-ii

BBIOOPKH.
[Ipu nmocrarouno OosbimioM oO0beMe BBHIOOPOK (Oombiie mATH) H-cratucTuky
MOYHO alIpOKCUMUPOBATh y*-pactpeeienueM ¢ K — 1 crenensamu cBo6oabl. Takom

00pa3oM, Py 3aJaHHOM ypOBHE 3HAYMMOCTH ¢ pelIarolee NpaBuio Gopmyaupyercs
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Tak: runores3a Ho otkionsercs, ecimu H > y,,?, B IPOTUBHOM cilydae runore3a Ho He
OTKJIOHSIETCS.

KpuTtrueckue 3HaYeHMs ) -paclpeiie]ieHus Onpenensrorcss mo Tabmume I18
PUIIOKEHUS

[Tpumep: HEOOXOAMMO OIEHUTh MPOYHOCTU MAPAIIIOTOB B 3aBHCUMOCTH OT
MOCTAaBIIMKAa CUHTETUYECKUX BOJOKOH C MCIOJIb30BaHHEM Kputepus Kpyckana-
Yomnuca.

Ecam mpo4yHOCTH MApamIroTOB HE SBISIETCS HOPMAJIBHO PACIPENEIICHHOU
CIIy4YallHOM BEJIIMYMHOM, I OLEHKU pa3jInuhil MEXAYy MEIHaHaMH 4YeTbIpex
FEHEePAJIBHBIX COBOKYITHOCTENM MOXHO NPUMEHUTh HENApAMETPUUYECKUN KPUTECpUU
Kpyckana-Yomnuca. HyneBas rumores3a 3akiarodaercss B TOM, YTO IPOYHOCTH BCEX
napamnioToB oauHakoBa: Ho: M1 = M> = M3 = Ma. AnbTepHaTHBHas TUIIOTE3a
YTBEPKJAET, YTO, [0 KpalHel Mepe, OAMH MOCTABIIMK OTJIMYaeTCs OT Apyrux: Hi: He
Bce Mj (j = 1, 2, 3, 4) SBISAIOTCS OIMHAKOBBIMH. Pe3yJIbTaThl SKCIIEPUMEHTA, PAHTH U
BBIYHMCIICHUS NTpuBeaeHbI B Tabmumax 10.1 u 10.2.

Tabmuma 10.1
[Ipo4HOCTH M paHry MAPAIIIOTOB, CIIUTHIX U3 CUHTETUYECKON TKaHH,

NPUOOPETEHHON Y YEThIPEX Pa3HbIX MOCTABIIUKOB

[TokazaTenu MPOYHOCTH MAPAIITIOTOB
ITocTtaBmuk 1 ITocTaBmuk 2 TTocTaBmuk 3 ITocTaBmuk 4
3Hau. Paur 3Hau. Paur 3Hau. Paur 3Hau. Paur
18,5 4 26,3 20 20,6 8 25,4 19
24 13,5 25,3 18 25,2 17 19,9 5,5
17,2 1 24 13,5 20,8 9 22,6 11
19,9 55 21,2 10 24,7 16 17,5 2
18 3 245 15 22,9 12 20,4 7
2= 27,0 2= 76,5 2= 62,0 2= 445
Tab6awnma 10.2
YHOpH)IO‘ICHHBIG 3HAYCHU I HpO‘IHOCTI/I 51 paHFOB
3HadeH. 17,2 17,5 18 18,5 | 19,9 199 | 204 | 20,6 | 20,8 | 21,2
Panrun 1 2 3 4 5,5 55 7 8 9 10
3Hayen. | 22,6 | 22,9 24 24 245 | 24,7 | 25,2 | 253 | 254 | 26,3
Panru 11 12 13,5 13,5 15 16 17 18 19 20
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B nponecce mpeoOpa3zoBanust 20 mokaszaTeneil NPOYHOCTH B OOBEIUHEHHBIE
pPaHTH, BBIACHAETCS, YTO TPETHM IapaIlioT, IMPOU3BEACHHBIM M3 CHHTETUYECKOTO
BOJIOKHA IIEPBOTO ITOCTABIIMKA, UMEET HAaUMEHBIIYIO IPOYHOCTh, paBHylo 17,2. OH
noyryyaet padr 1. UeTBepThIil apaltoT, TPOU3BEACHHBIN N3 CHHTETHYECKOTO BOJIOKHA
IIEPBOI0 IIOCTABIIMKA, W BTOPOM IApalIlOT, COTKAHHBIA M3 BOJIOKOH YE€TBEPTOrO
IIOCTABIIMKA, HMMEIOT OJMHAKOBYK) NPOYHOCTh, paBHyr 19,9. Ilockonpky um
COOTBETCTBYIOT paHru 5 u 6, 000MM MHapairoTaM NPUCBAUBAETCS PaHr 5,5, paBHbBIN
cpeaHeMy 3HayeHUI0 paHroB 5 u 6. W, Hakonen, panr 20 nmpucBauBaeTcsi IEPBOMY
NapaunoTy, COTKAHHOMY M3 BOJIOKOH BTOPOI'O IOCTaBLIMKa, TOCKOJIBKY BeIn4ynHa 26,3
aBisieTcst HanOounbiel. [Tociie mpucBoeHUs! paHroB BBIUKCISAETCA UX CyMMa B KayKI0M
rpynmme:

11=27,0; T>=76,5; T3 = 62,0; T4 = 44 5.

[IpoBepuM BBIIIOJITHEHUE PABEHCTBA:

T+T,+T,+T,=n(n+1)/2

27+765+62+445=210;

20(20+1)/2 = 210.

210=210 — paBeHCTBO BBITIOJIHSACTCSI.

Hcnonb3ys popmymy (10.1), Beraucium H-cTaTUCTUKY:

2 2 2 2
H - 12 (27 N 76,5 N 62 N 44,5 3% 21=7.889
20x21\ 5 5 5 5

Craructuka H uMeeT NpubImKeHHOe y>-pacnpenenenne ¢ K — 1 crenmensmu
cBoGopl. Ilpu ypoBHe 3HauMMocTH @, paBHOM 0,05, ompejenseM BEIMYUHY x> —
KPHTHYECKOTO 3HAYEHHMs y>-pacupenenenns ¢ K — 1 =3 creneHsmu cBOGOIbI; COTIACHO
Tabnuupl [18 npunoxenus y%,= 7,815. T1ocKONbKY BBIYMCIEHHas [H-cTaTMcTuKa
paBHa 7,889 W mpeBbIIAET KpUTHUECKOE 3HayeHue 7,815, HyneBas rumoresa
otkiioHsieTcst. CiaenoBaTeNbHO, HE BCe (PUPMBI TOCTABIISIOT CHHTETUYECKOE BOJIOKHO,
IIPOYHOCTH KOTOPOI'O MMEET OJMHAKOBYIO Meauany. [IockonbKy HyneBas rumoresa

OTKJIOHSAETCS, MPUXOJUM K BBIBOJY, UYTO (PUPMBI MOCTABISIOT BOJOKHA pa3HOU
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npoudoctd. (Ha cnenyromeM »stane HEOOXOIMMO TMOMAPHO CPaBHUTh BCEX
MOCTABIIMKOB U ONPEEINTh, KAKWE U3 HUX OTJIMYAIOTCS IPYT OT ApYyra.)

[Tpouenypa Kpyckana-VY oinuca umeer MeHbLIE OTpaHUYECHH, yeM F-kputepuii
U TIpeAyCMaTpUBaET PaHKMPOBAHUE MO BCEM BBIOOpKaM B COBOKymHOCTH. OOIiiee
pacnpeneneHue T0JKHO ObITh HEPEPBHIBHBIM, HO €ro BUJ 3HaUYeHUs He umeeT. Eciu
3TU YCJIOBHUS HE BBIIOIHAOTCS, Kpurepuil Kpyckana-Yomimuca nmo-mpexxHemy MOKHO
OPUMEHSTh JUISI TPOBEPKHU THUIIOTE3bl O Ppa3UUMAIX MEXAY ¢ TEeHEpPAIbHBIMU
COBOKYMHOCTAMH. AJIbTEpHATUBHASI TUIIOTE3a YTBEPKIAET, UTO CPEIU ¢ T€HEPATbHBIX
COBOKYITHOCTEH CYIIECTBYET XOTS OBl OJHA, KOTOpas OTJIMYACTCS OT OCTaJbHBIX
KaKoW-HUOY/b XapaKTEpPUCTUKOW — JUMOO0 cpeaHuM 3HaueHwem, Jubdo Bujpom. C
JPYTroi CTOPOHBL, 1151 IPUMEHEHHsI F-KpuTepHst mepeMeHHas 10KHA ObITh YHCIIOBO,
a K BBIOOPOK JTOJKHBI M3BJICKATHCS M3 HOPMAIBHO PaCHpe/ICiCHHBIX T'eHepaIbHbBIX
COBOKYMHOCTEW, UMEIOIIHUX OJIMHAKOBYIO AUCIEPCHUIO.

B  mnmonaHOCTBIO  PaHIOMHU3MPOBAHHBIX  3KCHEPUMEHTAaX, Uil  KOTOPBIX
BBITIOJIHSAIOTCS  YCJIOBUSL F-Kkputepus, cienyeT NpPUMEHSTh HMEHHO €ro, a He
npoueaypy Kpyckana-Yomnuca, HOCKOJIbKY MOIITHOCTh F-kpuTepus B 3TOM cutyanuu
Bbie. C Ipyroil CTOPOHBI, €CIIM 3TU YCJIOBUS HE BBINOJHSIOTCS, 00J€€ MOIIHBIM

cTaHoBUTCs KpuTepuil Kpyckana-Yosinca, u cieayeT npeano4ecTb UMEHHO €To.

10.2 IMpakTu4yeckune 3a1aHusl
(HOMep BapuaHTA ONpe/ieJisieTcs MPenoaaBaTesiem)
10.2.1 Pesynbrarthl peHTHHra MO HWHOCTPAHHOMY S3BIKY CpEId MaructpoB 6

HaIpaBJIeHUI MpeCTaBICHbI B TAOIUIIE

Neni/m I'pynma A | I'pynna b ['pynmna B I'pynma I I'pymma JI | I'pynma E

6am1 6am1 Oan Oan 6amn 6amn

1 6 9 9 8 9 8

2 &) 9 9 6 8 9

3 7 8 6 8 9 7

4 7 6 5 7 10 9

5 8 &) 7 9 10 6

6 9 8 10 6

7 6 9
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Onpenenuts ¢ noMoibio kpurepust Kpyckana-Yominca, cOnocTaBUM JM YPOBEHb
MOJITOTOBKY MaruCTPaHTOB Pa3HBIX TPYIIIL.
10.2.2 Pe3ynbTarhl cpaBHEeHHUs MpOYHOCTU cTanud Mapkd CT. 3 oT 5 MOCTaBIIMKOB

IMpCaACTAaBJICHLI B Ta6JII/ILI€

Ne i/t IToctaBmuk A | IlocraBmuk b | IloctaBmuk B | IloctaBuuk I' | IlocraBmuxk /]
IIpounocts IIpounocts IIpounocts IIpounocTs IIpounocts
Kr/cm? Kr/cm? Kr/cM? Kr/cm? Kr/cM?
1 51 65 66 66 66
2 51 63 64 66 63
3 52 65 63 64 64
4 53 66 64 65 64
5 51 64 63 64 63

Onpenenuts ¢ nomMotibio kputepust Kpyckana-Yosauca, COnocTaBUuM Jid YpOBEHb

IMPOYHOCTHU B ITOCTABKAX OT PA3HBIX ITOCTABIINKOB.

10.2.3 Pe3ynbTaThl CpaBHEHUSI OTHOCUTENBHOTO YAJWHEHUS cTanu Mapku Ct. 5

IMpCaACTaBJICHLI B Ta6n1/1ue

Ne i/ IToctaBmuk A | IlocraBmuk b | IloctaBmuk B | IloctaBiuk I' | TlocraBmuxk /]
IIpounocTs [Ipounocts IIpounocTs [IpounocTs [IpounocTs
Kr/cm? Kr/cm? Kr/cm? Kr/cm? Kr/cMm?
1 23 25 25 25 23
2 24 24 24 25 24
3 22 25 25 24 22
4 23 25 25 24 23
5 24 24 24 25 24
6 25 24 24 25
7 21 25 21

Omnpenenuts ¢ nomoipto kpurepus Kpyckana-VYonnuca, conoctaBuM v ypoBEHb

OTHOCHUTCIIbHOI'O YAJIMHCHUS B ITIOCTABKAX OT PA3HBIX ITOCTABIIUKOB

10.2.4 5 Opwuraxg BOAOMPOBOJYMKOB B TEUEHHE TOJYroja MPOU3BOJASIT MOHTaX

TpyOONPOBOAOB B NIEBITHAITAXKHBIX JOMax. 3a 3TO BpeMsl NPU NPUEMO-CIATOUHBIX

UCTIBITAHUSIX B COSMHEHUSAX TPYO OOHAPYKEHO CIEAYIOIIEE YUCIIO MPOTEUEK:

Mecsn Bpurabt
1 2 3 4 5

SIHBapp 2 1 3
DeBpaib 1 3 3 4 4
Mapt 1 2 2
Anpenb 1
Maii 1 1 2
HroHb 1 1

74




Onpenenute ¢ nomoupro Kputepus Kpyckana-Yosuiuca, cCONOCTaBUM JIM YPOBEHb
KauecTBa paboThl B Opuraaax

10.2.5 Pesynbrarthl pedTHHra MO HWHOCTPAHHOMY S3BIKY CpPEId MAaructpoB 6

HaI'[paBJ'ICHI/Iﬁ IMpCaACTaBJICHLI B Ta6J'II/IHe

Ner/it

I'pynna A

I'pynna b

I'pynna B

I'pynna I

['pynna /I

['pynna E

Oait

Oait

oaut

oaut

Oain

Oain

9

8

9

10

~N (01O |©|©

O[(N[00 (O |00

10

OO |WIN |-

0 |U1|OH |00 | |©

10

OO (WO |N|© |0

7

OO0 |N|IN(OT| O

9

Onpenenuth ¢ nomolursio Kputepus Kpyckana-Yosimuca, conoctaBuM JIM YpOBEHb

NOATOTOBKH MaruCTPaHTOB Pa3HbBIX TPYIIIL

10.2.6 PesynbTaThl cpaBHEHHS MPOYHOCTU cTaimu Mapkud CT. 3 OoT 5 MOCTaBIIMKOB

peACTaBICHbI B Ta0IUIE

Ne i/t IToctaBmuk A | IlocraBmuk b | IToctaBmuk B | IloctaBuiuk I' | IlocraBmuk /]
IIpounocTs IIpounocts IIpounocts IIpounocTs IIpounocts
Kr/cMm? Kr/cM? Kr/cMm? Kr/cm? Kr/cMm?
1 51 65 66 66 66
2 51 63 64 66 63
3 52 65 63 64 64
4 53 66 64 65 64
5 51 64 63 64 63

Onpenenuts ¢ nomMouibio kpurepust Kpyckana-Yosnuca, COnocTaBUM JiId YPOBEHb

IMPOYHOCTHU B ITOCTABKAX OT PA3HBIX IMOCTABIINKOB

10.2.7 Pe3ynbrarhl cpaBHEHHUS OTHOCHUTENHHOTO Y/UIMHEHHS ctamu mapku Ct. 5

Ipe/ICTaBJIECHbI B TaOIUIIE

Ne i/ ITocraBmuk A | TlocraBuuk b | [TocraBiuk B | Ilocrapmuk I' | ITocTtaBmmk ]
[IpounocTh [IpounocTs [Ipounocte [Ipounocte [Ipounocts
Kr/cM? Kr/cM? Kr/cM? Kr/cM? Kr/cM?
1 23 25 25 25 23
2 24 24 24 25 24
3 22 25 25 24 22
4 23 25 25 24 23
5 24 24 24 25 24
6 25 24 24 25
7 21 25 21
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Onpenenuts ¢ nomoupto kpurepusa Kpyckana-VYoiuca, COnocTaBuM M ypOBEHb
OTHOCUTEJIBHOTO YJIJIMHEHUS B TOCTaBKAaX OT Pa3HbIX MOCTABIIHUKOB

10.2.8 5 Opurag BOAONPOBOAYMKOB B TEUEHHE IMOJYTroAa MPOU3BOASIT MOHTAXK
TpyOOIIPOBOJIOB B JEBATHUATAXKHBIX JOMax. 3a 3TO BpeMs NpU NPUEMO-CAATOUYHBIX

UCIIBITAHUSIX B COCIMHEHUSX TPYO 0OHAPYKEHO CIEAYIOIIEe YUCIIO MPOTEUYEK:

Mecsn bpurazap!
1 2 3 4 5
SHBaph 2 1 3
®deBpaib 1 3 3 4 1
Mapt 1 2 2
Armpenb 1
Mait 3 4 2 1 2
Wronb 1 1

Onpenenuts ¢ nomoupro Kputepus Kpyckana-Yosuiuca, cOnocTaBUM JIM YPOBEHb
KauecTBa paboThl B Opuraaax

10.2.9 5 Opurag BOAONPOBOAYMKOB B TEUEHHE MOJYTroAa MPOU3BOASIT MOHTAXK
TpyOOIIPOBOJIOB B JEBSATHUAITAXKHBIX JOMax. 3a 3TO BpeMs NpU MNPUEMO-CAATOUHBIX

UCIIBITAHUSIX B COCIMHEHUSX TPYO 0OHAPYKEHO CIEAYIOIIEe YUCIIO MPOTEUEK:

Mecsn bpurazas!
1 2 3 4 5
SuBapp 2 1 3
deBpaiib 1 3 3 4
Mapt 1 2 2
Arnpenb 3 2 1
Maii 1 1 2
HroHb 1

Onpenenute ¢ nomomiblo Kputepus Kpyckama-Yosuca, cOnocTaBUM JIM YPOBEHb
KauecTBa paboThI B Opuraaax

10.2.10 Pe3ynpTaThl pedTHHTA TIO HWHOCTPAHHOMY SI3BIKY CpEIH MarucTpoB 6
HAIPABJICHUH MPEICTABICHBI B TAOIUIIE

Neni/m ['pynma A ['pynma b ['pynma B I'pynma I ['pynma J] I'pynna E

6asm1 6amn Oan Oan Oas1 6asn
1 7 9 9 8 6 8
2 9 7 9 6 8 9
3 6 9 7 8 9 7
4 6 6 9 7 6 9
5 8 6 6 9 10 6
6 9 8 6 6 10 6
7 6 6 9

Onpenenuts ¢ nomoipto kpurepus Kpyckana-VYonnuca, conoctaBuM jiu ypoBeHb

IOATOTOBKH MaruCTPaHTOB Pa3HbIX IPYIIIL.
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10.3 Conep:xanue oT4éra

Ha3Banue mnpakTtuyeckol padOThl, HMCXOAHBIC JaHHBIE, pacCUYET KpUTEpHS,

3aKJIIIOUYCHUC.
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IIpakTnueckas padora 11

Panrosas koppeasiuus

11.1 TeopeTuueckue cBeeHUSI

MaremaTtudeckass oOpaboTKa JOJDKHA HAYMHATBCS C MCIOJIb30BAHUSI CaMbIX
MPOCTHIX IPUEMOB C COBEPIICHHO TMOHSATHOM I MCCIEAOBATENS CYThIO
IIPOM3BOJIUMBIX TPEOOpa30BaHUM. YUHTHIBas OOJBIIME BO3MOXKHOCTH METOOB
NEepBUYHOM O0OpaOOTKM JIaHHBIX, HE MCKIIYEHO, YTO JSTUMHU HpUEMaMHU
MareMaThuieckas 00paboTka MOXKET M 3aKaHUYMBAThCS. ITH METObI JAIOT M OCHOBAHHE
JUTSI TOCTOBEPHBIX BBIBOJIOB, U MaTEPHAI JJIS BBIJIBHYKCHHS HOBBIX THIIOTE3, U CTUMYJI
K HOBBIM Pa3MBIIIIJICHUSIM.

Hanbomnee mpocThiM U JOCTYIHBIM SIBISIETCS METOJ KOPPENAuii, B KOTOPOM
UCIIOb3yeTCsl K03 UIIMEHT paHroBoi koppemsiiuu Cnupmena I's. OcHOBaHUEM ISl
BbIOOpaA 3TOr0 KOd(DPUITMEHTA CITyKaT:

— €ro YHMBEPCAJIbHOCTb;

— MPOCTOTAa;

— IIMPOKHE BO3MOXKHOCTH B PCIICHHWH 33J1a4 CPABHCHHSI WHIWBUIYaTbHBIX WA
TPYNIIOBBIX UEPAPXUN TTPU3HAKOB.

YHuBepcanbHOCTh KOA(D(PUIIMEHTa PAHTOBON KOPPEISAIMH MPOSBIISICTCS B TOM,
YTO OH MPHUMEHHUM K JIOOBIM KOJMYECTBEHHO W3MEPEHHBIM WU PaHKAPOBAHHBIM
nanHbiM. [IpocToTa Meroja mMO3BOJIIET MOJCUUTHIBATH KOPPESALHUIO "BPYUHYHO'.
YHUKaTLHOCTh METOJAa PAHTOBOM KOPPESIUU COCTOMT B TOM, YTO OH IO3BOJISIET
COTIOCTAaBIISATh HE WHAWBUAYaJbHBIC MTOKA3aTENIN, a WHIUBUAYATbHBIC UEPAPXUU, WU
po¢HIIN, YTO HEIOCTYITHO HA OJTHOMY U3 IPYTUX CTATUCTUICCKUX METOOB, BKITIOUAsI
METO/I JIMTHEHHOMN KOPPEIISIIIU.

KoaddummenT paHroBoit Koppemsiuud pPEeKOMEHIYETCS MPUMEHSATh B TeX
ClIyyasx, KOTJla HaM He00XO0JIMMO MPOBEPUTH, COTJIACOBAHHO JIM U3MEHSIOTCS pa3HbIe
OpPU3HAKA y OJIHOTO MU TOTO K€ UCIBITYEMOTO W HACKOJIBKO COBIAJAIOT
WHIMBHUIYaJIbHBIC PAHTOBBIC TMOKA3aTCNHM Y JABYX OTICIBHBIX MCIBITYEMBIX WIH Y

HCIIBITYCMOI'O U I'PYIIIIBI.
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Meron panroBoii koppensiuuu CriipMeHa Mo3BoJISIET ONPEAECIUTh TECHOTY (CHITY)
U HampapJieHWE KOPPEISUMOHHOW CBA3M MEXKIY JBYMs NpPU3HAKAMHU WU JIBYMs
npodriAMH (MepapXusMH) MPU3HAKOB.

Jlyig mojcuera paHroBOM KOppemsiiMi HEOOXOAMMO paciojiarath JAByMs psaamMu
3HAUYEHUN, KOTOPbIE MOTYT OBITh paHXUPOBAaHbL. TakuMU psiAaMu 3HAYEHUI MOTYT
OBITh:

— JIBa IPU3HAKa, U3MEPEHHbIC B OJHON U TOM )K€ IPYIIE UCIIBITYEMBIX;

— JIB€ MHAMBHUAYaJIbHbIC HEPAPXUU IPU3HAKOB, BBISBIICHHBIE Y ABYX UCIIBITYEMBIX
10 OJJHOMY U TOMY € HabOpy MPU3HAKOB;

— JIB€ TPYNIIOBBIE HEPAPXUH NTPU3HAKOB;

— HMHAMBHIyaJIbHAs U TPYIIOBAsi HEPAPXUU TPUIHAKOB.

Bhauane nokaszaTenu paHXXHpPYIOTCS OTIEIBHO MO KaXJA0My U3 npu3HakoB. Kak
IPaBUIJIO, MEHBLIEMY 3HAUEHUIO TPU3HAKA HAYUCIISAETCS MEHBILIUN PaHT.

PaccmoTpum mepBbIif ciydail (ABa mnpu3Haka). 37€Chb PaHXKUPYIOTCS UH-
TUBUyalIbHbIE 3HAYEHUs, TIOJYYEHHbIE PAa3HBIMU MCHBITYEMBIMH, a 3aTeM
WHIMBHIyaJIbHbIE 3HAUEHUS TI0 BTOPOMY NPU3HAKY.

Ecnu aBa npu3Haka cBsi3aHbl OJI0KUTEIBHO, TO UCIIBITYEMBIE, UMEIOINE HU3KHE
pPaHTH MO OJIHOMY U3 HUX, OyJyT UMETh HU3KHUE PAHTH U 10 APYroMy, a UCIIBITYEMBIE,
UMEIOIINE BBICOKME PAHTU M0 OJHOMY W3 MPHU3HAKOB, OyAyT MMETh MO JAPYromy
NPU3HAKY TaKXKe BHICOKUE paHru. i mojicueTa I's HeOOX0IUMO OTPEAEIUTh pa3HOCTH
(d) mMexxay paHramu, TOJYYSHHBIMH JAHHBIM HCIBITYEMBIM 110 O0OOWM TpPHU3HAKaM.
3aTem 3TH moka3areiu d ornpeneseHHbBIM 00pa30M PeoOpa3yrOTCsl U BBIYUTAIOTCS U3
1. YeM MeHbIIIE Pa3HOCTH MEKY pPaHTaMH, TeM OoJiblie OyAET I's, TeM OJInKe OH OyAeT
Kk +1. Ecau koppensuus OTCyTCTBYET, TO BCE paHrd OyAyT HEpEeMELIaHbl U MEXAY
HUMU HE OyJIeT HUKAKOTO COOTBETCTBUS. DOopMyJia cocTaBiIeHa TaK, YTO B 3TOM Cllydae
I's, okaxxercst onm3kuM Kk 0. B ciiydae oTpunatenbHON KOPpEIalUH HU3KUM paHram
UCTBITYEMbIX IO OJHOMY IpHU3HAKy OYIyT COOTBETCTBOBATH BBICOKHME PaHTU IO
ApyroMy IpHU3HaKy, ¥ HaoOopoT. Yem Oobllle HECOBMAJIEHUE MEXIY paHIaMu

HCIBITYCMBIX I10 IBYM IICPEMCHHBIM, TCM OmmKe I's K -1.
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PaccmoTpum  BTOpo#t ciywail (nBa MHIMBHAYalIbHBIX Tpodmis). 3mech
PAHXKUPYIOTCSI WHIUBUAYAJIbHBIC 3HAUYECHUS, TMOJYYCHHBIE KaXIbIM U3 2-X
UCIIBITYEMBIM MO ONpeieICHHOMY (0AMHAKOBOMY JJIsl HUX 000UX) HAOOPY MPU3HAKOB.
IlepBblii paHT MOTYYHT MPU3HAK C CAMBIM HU3KUM 3HAYEHUEM; BTOPOM PaHT - IPU3HAK
c Oozee BBICOKMM 3HaueHHEM M T.1. O4EBUAHO, YTO BCE MPHU3HAKHU JOJKHBI OBITH
U3MEPEHBI B OJTHUX U TEX K€ €IUHHIAX, HAYE PaHKUPOBAHHE HEBO3MOXHO. Eciu
WHJVBHUAYaJIbHbIE HEPApXUU JBYX HCHOBITYEMBIX CBA3aHbl IOJIOKUTEIBHO, TO
MPU3HAKU, UMEIOIIME HU3KHUE PAHTH Y OJTHOTO U3 HUX, OYJyT UMETh HU3KUE PAHTU U Y
JIPYroro, 1 HA0OOPOT.

B tpetbeM ciydae (1Ba rpynnoBbIX Npoduiis) paHKUPYIOTCS CPEeTHErPYITOBbIE
3HAQYCHUS, I[IOJYYEHHbIE B 2-X TPYINAaX HCHOBITYEMBIX IO OIPEICICHHOMY,
OJIMHAKOBOMY [IJIs1 IBYX TPYIII NpU3HAKy. B ganbpHeleM TuHUS pacCyKICHUM TakKast
e, KaK U B MPEIbIAYIIUX ABYX CIIydasx.

Hakoner 4eTBEpTHIN ciyyal (MHIUBUYyAIBHBIA U TPYyNIOBOM nipoduin). 3mech
PAaHXKUPYIOTCS  OTACJIBHO  WHAWBUAYAJIbHBIE  3HAYEHHS  HUCOBITYEMOrO U
CpEHETPYIIOBbIE 3HAYEHUSI IO TOMY K€ HAaOOPYy IPU3HAKOB, KOTOPBIE MOJIYYEHbI, KaK
NPaBUJIO, MPU HUCKIIOUYEHUH 3TOr0 OTAEIBHOTO UCIBITYEMOIO - OH HE YYacTBYET B
CPEIHErPYIIOBOM MPOQuIIE, C KOTOPHIM OYIET COMOCTABIATHCS €TI0 MHIMBU Ty ATbHBIN
npoduiab. PaHroBas Koppensiiys IMO3BOJIUT MPOBEPUTH, HACKOIBKO COIIACOBAHBI
WHAMBUYAJTbHBIN U TPYNIIOBON TPOQUIIH.

Bo Bcex wderblpex chydasxX 3HAYMMOCTh HOJYYEHHOro KO3 (ULIMEeHTA
KOPPEJISIIIUU ONPENEIAeTCs M0 KOJTUYECTBY paHXUpoBaHHbIX 3HaueHu N. B mepBom
Clly4ae 3TO KOJIMYECTBO Oy/eT COBMaiaTh ¢ 00beMOM BbIOOpPKH N. Bo BTOpoM citydae
KOJIMYECTBOM HAONIOACHUM OylneT KOJIMYECTBO MPU3HAKOB, COCTaBIISIOIIMX
uepapxuto. B Tpetbem u uyerBeproM caydyae N - 3TO TakKe KOJIMYECTBO
COIOCTAaBJIIEMbIX PU3HAKOB, & HE KOJMYECTBO UCIIBITYEMbIX B rpynnax. [logpobHsie
MOSICHEHHS IaHbl B IpUMEpax.

Ecnmu abcomtoTHas BenuuuMHa [s JOCTUTACT KPUTUYECKOTO 3HAYCHUS WIIH

IMPEBLIIIACT €0, KOPpCrsauusa JOCTOBCPHA.
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B Merone BO3MOXHBI ABa BapuaHTa Tunore3. [IepBbplil OTHOCUTCS K IEPBOMY
CJIy4aro, BTOPOU - K TPEM OCTAJIBHBIM CIIy4asiM.

[lepBbIli BapuaHT THIIOTES!

Ho: Koppensauus mexy nepemeHHbIMUA A 1 b He oTiiMuaercs oT HyJsl.

Hi: Koppensuus mexay nepeMeHHbIMUA A 1 b 10CTOBEpHO OTIMYAETCs OT HYJISL.

Bropoii BapuaHT runores:

Ho: Koppensauus mexy uepapxusiMmu A u b He oTninyaeTcs ot HyJIs.

Hi: Koppensauus Mmexty uepapxusiMu A U b 10cTOBEpHO OTIMYaeTcs OT HYJIA.

KoadummeHT paHroBoit KOppesiiiuy MOKHO MCTIOIB30BaTh, KOT/A:

— Ilo ka0t mepeMeHHOM JOJDKHO OBITh MPEICTABICHO HE MEHEee 5 HaOII0ICHU .
BepxHsist rpaHuiia BBIOOPKU OMPEAEIIeTCs] UMEIOIUMUCS Ta0IUlaMi KPUTHYECKHUX
3HaueHui, a uMenHo N < 40.

— Koaddumuent panrosoit koppesnsauuu CriupmeHa I's pu 0071bIIOM KOJIUYECTBE
OJIMHAKOBBIX PAHrOB MO OJHOW WM OOEUM COIMOCTABISIEMBIM TMEPEMEHHBIM JaeT
orpyOieHHbIe 3HaUeHUs. B uaeane o6a KoppenupyembIx psifa JOIKHBI IPEICTABIISATh
co0Ooli JBe TMOCJeA0BaTEILHOCTH HECOBIIAIAIONIUX 3HAaYeHUu. B ciydae, eciu 310
yCJIOBHUE HE COOJIIOAeTCs, HEOOX0IMMO BHOCUTH MOMPABKYy HAa OJITMHAKOBBIE PAHTH.

[Ipumep 1 — koppensiuust MeXAy IBYMs TPU3HAKAMH.

B wuccnemoBanuy, MOIEIHUPYIOUIEM JI€SITEIBHOCTh aBUAJUCIETYEpa, TpyIna
UCIIBITYEMBIX KYpPCAHTOB MPOXOJWJIa MOATOTOBKY TMepel HaydajaoM padoThl Ha
TpeHaxepe. VcnbiTyeMble TODKHBI ObUIA PeliaTh 33J1aui 10 BEIOOPY ONTHMAIBHOTO
THMA B3JIETHO-TIOCAI0YHOM MOJIOCHI JJIs1 3aJaHHOT0 TUIa caMmoJieta. CBSI3aHO JIK KOJIU-
gecTBO OomuOoK (Tabmuma 11.1), MOMyIIEHHBIX HCIBITYEMBIMH B TPEHUPOBOYHOM
CECCHUH, ¢ MOKa3aTeNIIMU BepOaIbHOTO U HeBEpOATbHOTO MHTEIICKTa?

Cnauarna nonpo0OyeM OTBETUTh Ha BOIIPOC, CBSI3aHbI JIM MEXKTy CO00i Mmoka3arenu
KOJIMYECTBA OIIMOOK 1 BepOaTbHOTO MHTEIJIEKTA.

Chopmynupyem rumnoressl.

Ho: Koppensiiust Mexay nokazareieM KOoJIMYeCcTBa OLIMOOK B TPEHUPOBOUYHOM

CCCCHHN U YPOBHEM Bep6aanoro HHTCJUJICKTA HC OTIIMYACTCA OT HYJIA.
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Hi: Koppemsiius MeXIy MoKaszaTelieM KOJIMYEeCTBa OMMOOK B TPEHHPOBOYHOM
CECCUU U YPOBHEM BepOaTbHOTO MHTEIUIEKTa CTATUCTUYECKH 3HAYMMO OTIUYACTCS OT
HYJIA.

Taomuna 11.1
[TokazaTenn KOJUYeCTBA OMMOOK B TPCHUPOBOYHOM CECCHUU 1 TTOKA3aTENId YPOBHS

BepOaTbHOTO U HEBEepOATHLHOTO MHTEIUIEKTA Y KypcaHToB-aBuaaucnerdepon (N=10)

Iloka3aTtenn Iloka3artenn
HcnwiTyembiit Komuuectso BEepOAITBHOTO HeBEepOATHHOTO
OIINOOK
HHTCIIJICKTA HHTCIIJICKTAa
1| TA 29 131 106
2| TILA. 54 132 90
3| 4u. 13 121 95
4| ILA. 8 127 116
5| Cm.A. 14 136 127
6| KE. 26 124 107
7| KA. 9 134 104
8| B.JL 20 136 102
9| HA. 2 132 111
10| ®.B. 17 136 99
| Cymmp | 192 | 1309 | 1057 |
| Cpennme | 19,2 | 130,9 | 105,7 |

Janee HaMm HEOOXOIMMO paHKUPOBaTh 00a MOKa3aTeNsl, IPUMKUCHIBAs MEHbIIEMY
3HAUYECHUIO MEHBIIHUNA PaHr, 3aT€M MOJICUYUTATh PA3HOCTU MEXAY PAHTaMU, KOTOpHIE
HOJTYYMIJT KaX/IbIil MCTIBITYEMBIH 1O IBYM NEPEMEHHBIM (TpU3HAKaM), U BO3BECTU 3TU
pa3HOCTH B KBajpat. BHecéM pe3ynbTaThl pacu€éToB B Tabiauna 11.2.

B nepBoii KOJOHKE ciieBa MPEACTABIICHBI 3HAYEHMS 110 MOKAa3aTEN0 KOJIMYECTBA
OLIMOOK, B CIEAYIOLIEH KOJOHKE - WX paHrd, B TPETbeW KOJIOHKE IMPEACTaBICHBI
3HAYEHMs 10 MOKA3aTe0 BEpOAJIbHOTO MHTEIJIEKTA, a B CIEIYIOIIEM CTOJIOLE - UX
paHTH; B MATOM CTOJOIE MPEACTaBICHBI pa3HOCTH d MEXIy paHroM MEepeMEHHOH A
(KoJIMYecTBO OMIMOOK) M mepeMeHHOW b (BepOanbHbIN MHTENIEKT), a B MOCIETHEM
cTonbuE - KBagpaThl pasHocTei - 02,

Koaddurment panrosoit koppensiuu CiipMeHa noJICYUThIBaeTCs 1o hopmyie

11.1:

NN
$o N(NZ —1) (11.1)
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rie d - pasHOCTh MEXIy paHraMH IO ABYM IEPEMEHHBIM I KX I0TO HCIIBITYEMOTO;
N - KOJIMYECTBO paHXKUPYEMBbIX 3HAYEHUW, B. JAHHOM Clly4ae KOJHUYECTBO
UCIIBITYEMBIX.
Ta0muna 11.2
Pacuer d? s panrosoro ko3¢ guimenta koppensuuu Ciupmena s 1pu

COIIOCTABJICHHUH MMOKa3aTeJIeH KOJIMYECTBA OIIMOOK 1 Bep6aJ'II>HOFO HHTCIIIICKTA

ITepemennas A Ilepemennas b d 2
_| xommuecTBO OMMOOK BepOaTbHBIN UHTEIIJICKT. (panr A -1 d
HcnbiTyeMplii - panr b)
ey | |

1 |[TA. 29 9 131 4 ) 25
2 |IIA. 54 10 132 5.5 4,5 20.25
3 |4 13 4 121 1 3 9

4 |LLA. 8 2 127 3 -1 1

5 |Cm.A. 14 ) 136 9 -4 16
6 |KE. 26 8 124 2 6 36
7 |K.A. 9 3 134 7 -4 16
8 |BJL 20 7 136 9 -2 4

9 [H.A. 2 1 132 9,5 -45 120,25
10 |®.B. 17 6 136 9 9
| Cymmbr | | 55 | | 55 | 0 [1565]
Paccuutaem OMITMPHUYICCKOC 3HAUCHUC Is:

2
= w —1— 939 = 0,052

rSa - 2 -
N(N2-1) ~ 990
[TonyyenHoe smmnupuueckoe 3HaueHue s Onm3ko xk 0. M Bce ke ompenenum

KpuTHdeckue 3HaueHus I's mpu N=10 no tabnuue 119 B npunoxenuu:

SK

0,64(p < 0,05)
0,79(p <0,01)
r, <r,

S5

OtBet: Ho mpunumaeTtcs. Koppensius Mex a1y rnoka3areyieM KoJndecTBa OmooK
B TPEHUPOBOYHON CECCHMU U YPOBHEM BEepOALHOTO MHTEJJIEKTA MPAKTUUECKU paBHA
HYJIIO.

Tenepp nmonpodyem OTBETUTH Ha BOIIPOC, CBSA3AHBI JIM MEXKy COOOM MoKazaTesu
KOJIMYECTBA OIMOOK U HEBEPOAIbHOTO MHTEIICKTA.

Chopmynupyem rumnoressl.
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Ho: Koppensuust Mexay ImokasareiieM KOJIWYeCTBa OMMOOK B TPEHHPOBOYHOM
CECCUU M YPOBHEM HEBEpPOAIIBHOT'O0 MHTEJUICKTA HE oTau4aetcs ot 0.

Hi: Koppensnus Mexay mokasaTeseM KOJWYeCTBA OIMMMOOK B TPEHUPOBOYHOUN
CECCUHU U YPOBHEM HEBEpOAJTbHOTO MHTEIUICKTA CTATUCTUYSCKH 3HAYUMO OTJIMYACTCS
ot 0.

Tabanma 11.3
Pacuer d? ans panrosoro ko3gduipenta koppensuuu CoupMena s Ipu

COIIOCTABJICHHUH TTOKa3aTeJIel KOJIMYSCTBA OITHOOK 1 HeBep6aJ'IBHOFO HHTCIICKTA

[lepemennas A Hepenmernas ]E d
HeBepOaTbHBIH

KOJIMNYECTBO OIIHOOK (panr A —
HcnbITyemblii MHTCILICKT o B | &

panr b)

NunuBunyansueie| Panr |MuauBuayanbabie| Panr
3HAYEHUS 3HAYECHUS
1 T.A. 29 9 106 6 3 9
2 IT:A. 54 10 90 1 9 81
3 Y.1. 13 4 95 2 2 4
41 1I-A.,, 8 2 116 9 -7 49
5 CM.A. 14 5 127 10 -5 25
6 K.E. 26 8 107 7 1 1
7 K.A. 9 3 104 5 -2 4
8 B.JI. 20 7 102 4 3 9
9 n.A. 2 1 111 8 -7 49
10 d.B. 17 6 99 3 3 9
| CyMMBI | | 55 | | 55 | 0 | 240 |

Teneps monmpoOyem OTBETUTH Ha BOTIPOC, CBSI3aHBI JTM MEXKTy COOO0H MoKa3aTenu
KOJIMYECTBA OITHOOK U HEBEPOAIBHOTO MHTEILICKTA.

Cdopmynupyem rumnoTesbl.

Ho: Koppensmus Mexmy mokaszareneM KOJIMYeCTBa ONMTMOOK B TPCHHUPOBOYHOU
CECCUU M YPOBHEM HEBEepOAIIBHOT'0 MHTEJUICKTA HEe oTaudaeTcs ot 0.

Hi: Koppensmus Mexmy mokaszareiaeM KOJIMYeCcTBa ONTMOOK B TPEHHUPOBOYHOU
CECCHUU M YPOBHEM HeBepOaJIbHOI'0 MHTEJIJIEKTa CTATUCTHYECKH 3HAYMMO OTIINYACTCS
ot 0.

Pe3ynbTaThl paHXKHUpPOBAHUS M COTIOCTABIICHUS PAHTOB MPECTaBICHBI B TAOTHUIIE

11.3.

AHQJIOrMYHO NPEABIAYIIEMY PACCUNTAEM SMIUPUUECKOE 3HAUEHUE ['s
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C_1 6> (d?) _q 1440
: N(N?*-1) 990
KpI/ITI/I‘-IeCKI/Ie SHAYCHHUA TC JKC, UTO U B IIPCABIAYIICM CIIy4dac
0,64(p <0,05)
- {0,79( p<0,01)
r,, < I,

S|

=-0,455

Sk

MBI TIOMHUM, YTO [Ji ONpEJETICHUsS 3HAUUMOCTH I's HEBAXKHO, SBJISIETCA JIM OH
MOJIOKUTEIIbHBIM WJIM OTPUIIATEIFHBIM, Ba)KHA JIMIIIh €ro aObCoJ0THAs BeaudyuHa. B
JTAHHOM CJIy4ae:

rS3<rSK

OtBet: Ho mpunumaetcs. Koppensius Mexay rnokasareieM KoJndecTBa OlrmooK
B TPEHUPOBOYHOM CECCHUM M YPOBHEM HEBEPOAIHHOTO MHTEJIEKTA ClydailHa, Is He
otiimyaercs ot 0.

Bwmecte ¢ TeM, MBI MOXeM OOpaTUTh BHUMaHUE Ha OINpPECICHHYIO TCHJICHIIUIO
OTPUIIATEIILHOMN CBSI3M MEXK]y dTUMH JABYMS IepeMEHHBIMU. BO3MOXHO, MBI CMOTJIN
OBl €e TOATBEPAUTH HA CTATUCTUYECKH 3HAYMMOM yYPOBHE, €CJIM Obl YBEIUUMIIN 00bEM
BBIOOPKH.

[Tpumep 2 - KOppesIusa MEXKIY WHIANBUY ATEHBIMU TTPO(QHIIIMHE

B wuccnenoBanuu, MocBSIIEHHOM MpoOJjieMaM IIEHHOCTHOW IMepeopUeHTaIINH,
BBISIBJISUTMCH U€PAPXUU TEPMUHAIBHBIX [IEHHOCTEN Y pOAUTENEH U UX B3POCIBIX JACTEH.
Panru TepMuHaIBHBIX 1IEHHOCTEH, TTOJIyYeHHBIE PU 00CIIeIOBAHUH TIaphl MaTh-/109b
(maTepu - 66 ner, nouepu - 42 roga) npeacTapieHsl B Tadbnuie 11.4,

[lombITaeMcst ONpenennTh, Kak 3TH LIEHHOCTHBIE HEPAPXUH KOPPEIUPYIOT APYT C

JIIPYTOM.
Taomuna 11.4
Panru TepMuHanbHBIX HEHHOCTENW B MHAWBUYAJIbHBIX HEPAPXUSIX MATEPU U 10YEPHU
TepMuHaNBHBIE IIEHHOCTH Panr nennocreii B| Panr nenHocteit 8| d | d?
MepapXruy MaTepH | HEpApXHUH JTOUEPH

1 AxTUBHAs IeATelbHAs KU3Hb 15 15 0 0
2 YKu3zHeHHast MyIpoCTh 1 3 2| 4
3 3n0poBbe 7 14 -7 | 49
4 NnrepecHas pabota 8 12 -4 |16
5 KpacoTa npupoisl ¥ HCKYCCTBO 16 17 11
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1 2 3 | 4|5 |

6 JIt000Bb 11 10 111
ZKHSHII\)/IaTepHaJILHo obecrieyeHHAs 12 13 111
8 Haimtme XOpOIIUX ¥ BEPHBIX 9 11 214
apy3eit
9 OOmecTBEeHHOE TTPU3HAHKE 17 5 12 | 144
10 [To3nanue 5 1 4 | 16
11 IlpoayKTHBHAs )KH3HD 2 2 010
12 Pa3Burue 6 8 2| 4
13 Pa3pneuenus 18 18 ‘ 0 ‘ 0
14 Crobona 4 6 2| 4
15 CuactnuBas cemeiiHasi ’KU3Hb 13 4 9 |81
16 Cuactbe npyrux 14 16 2| 4
17 TBopuecTBO 10 9 111
18 YBepeHHOCTH B cebe 3 7 -4 |16
| Cymmbl | 171 | 171 | 0 346

Cdopmynupyem rumnoressl.

Ho: Koppensiuusa Mexay uepapXusMu TEPMHUHAIBHBIX IEHHOCTEW Martepu U
JIOYEpU HE OTINYAETCS OT HYJIA.

Hi: Koppensuus Mexay uHepapxXusMu TEPMHUHAIBHBIX IIEHHOCTEH Marepu u
JI0YEpPU CTATUCTUYECKU 3HAYUMO OTJIMYAETCS OT HYJIS.

[TOCKONBKY paHXUPOBAHUE LIEHHOCTEW NPEAIOIaraeTcss CaMOW NIpoLexypoun
UCCJIEJIOBAHUS, HAaM OCTaeTCsl JIMIIb MOACYUTATh PA3HOCTH MEXIy paHramu 18
IIEHHOCTEH B IBYX Hepapxusx . B 4-m u 5-M cTonbiax tab:. 4 mpeAcTaBiIeHbl Pa3HOCTH
d 1 KkBagpaTh >THX pasHocTel d2.

OmnpepaensieM SMIUPUYECKOE 3HaUCHUE s IO popmyrie 2:

2
, (11.2)
rie d - pa3HOCTH MEXK]Ty paHTaMH IO KaXKJI0M U3 MepEMEHHBIX, B JAHHOM CJIydac
10 KaXKJI0W U3 TEPMUHAIIBHBIX ICHHOCTEW;
N - KOJIMYECTBO NEPEMEHHBIX, OOpa3yIIIMX HEpPAPXHUI0, B JAHHOM Clyyae
KOJUYECTBO LICHHOCTEHA.

Jg naHHOTO MpUMepa:

_,_ 6x346 _ 2076

ro=1-- % —1-21%_0643
18(18° -1) ~ 5814
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[To Tabn. onpeaensemM KpUTHUECKUE 3HAYCHUS:

. _[047(p=<005)
*10,60(p <0,01)
r. = I

5. = Fs.
OtBet: Ho orBepraercs. Ilpunumaercs Hi. Koppemsuus mexay uepapXusaMmu
TEPMHUHAIBHBIX LEHHOCTEM MaTepyu W JOYEpPU CTATUCTHUYECKU 3HAYMMa U SIBIIAETCA
IIOJI0KUTEIIBHOM.
[To nanubIM TabmULbI] 1.4 MBI MOXKEM ONPEAETUTH, YTO OCHOBHBIE PACXO0XKICHHUS
npuxoasaTcs Ha ueHHoctd '"CuactiuBas cemeiHas ku3Hb', "OOIeCTBEHHOE

npu3HaHue" 1 "310poBbe", paHTH OCTANIbHBIX IIEHHOCTEH TOCTATOYHO OJIM3KH.

[Tpumep 3 - KOppessIusa MEXAY ABYMS TPYIIIOBBIMHA HEPAPXUAMU

[TIo 32 ucneiTyeMbIX (OTE€YECTBEHHBIX U AMEPUKAHCKUX CTYIEHTOB) JIOJKHBI
6buH o 10-6aIpHOM 1IKaJe OIIEHUTh, HACKOJIBKO aKTyaJlbHBIM JIJISl HUX SIBJSIETCS TOT
WIM WHOM BUA cTpaxa. JlaHHble, moiaydeHHble 1o 10-0aypHO#M 1IKanme, ObuIH
yCpeIHEHbl MO 32 HCMBITYyEMbIM, U CPEeIHHE MNpopaHkupoBaHbl. B Tabmauue 11.5
IIPE/ICTABIICHBI PAHTOBbIE OKa3aTean. COBIaAar0T JIU PAHTOBBIE IOCIE0BATEIBHOCTH
20 BUJIOB CTpaxa y CTYJEHTOB pa3HbIX TOCYAapCTB?

Chopmynupyem TUIIOTE3HI.

Ho: Koppensuus mMexny ynopsiio4eHHbIMH NEPEYHSIMU BHJIOB CTpaxa B aMe-
PUKAHCKOM M OT€YECTBEHHBIX BBIOOPKAX HE OTIMYAETCS OT HYJIS.

Hi: Koppensuus mexny ynopsiio4eHHbIMH NEPEYHSIMU BHJIOB CTpaxa B aMe-
PUKAHCKOM U 0TE€UE€CTBEHHOU BHIOOPKAX CTATUCTUUYECKU 3HAUUMO OTJIMYAETCS OT HYJIS.

Bce pacueTsl, CBA3aHHBIE C BBIUUCIEHUEM U BO3BEICHUEM B KBAJpaT pa3HOCTEN

MEXy paHraMy pa3HbIX BHUJIOB CTpaxa B JIBYX BBIOOPKaX, MPEACTABICHBI B TAOJIHIIC

11.5.
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Tabmanma 11.5.
Pacuer d st panroBoro koadgduimerra koppessaiuin CrupMeHa npu co-
MOCTABJICHUH YIIOPSJOUYCHHBIX MepEeYHEN BUIOB CTpaxa

B aMepHKaHCKOﬁ 1 OT€UYECTBECHHOM BI)I60pKaX

Panr B Panr B
Buse! ctpaxa aMepUKaHCKOH | poccuiickoit |  d o2
BBIOOPKE BBIOOPKE
| 1 | 2 |3 [ 4 | 5 |
1 |Crpax myOaMYHOTO BBICTYTICHUS 1 7 -6 36
2 |Ctpax monera 2 12 -10 100
3 |Crpax coBepmHTh OMHOKY 3 10 -7 49
4 |Crpax Heyqauu 4 6 -2 4
5 |Crpax HeomoOpeHus 5 9 -4 16
6 |CTpax oTBEp)KECHHS 6 2 4 16
7 |CTpax 31bIX Jt0AeH 7 5 2 4
8 |Crpax oguHOYECTBA 8 1 7 49
9 |Ctpax kpoBu 9 16 -7 49
10|Ctpax OTKpBITHIX paH 10 13 -3 9
N |Ctpax nanTuCTa 11 3 8 64
12| Crpax ykoioB 12 19 -7 49
13| Ctpax mpoxoxkaeHUs TECTOB 13 20 -7 49
14|Crpax nonuiuu (MUATHITIHN) 14 17 -3 9
15|Crtpax BBICOTHI 15 4 11 121
16| Crpax cobax 16 11 5 25
17| Ctpax maykoB 17 18 -1 1
18|Crpax uckaaedeHHBIX JTFOCH 18 8 10 100
19| Ctpax GonbHHIT 19 15 4 16
20| CTtpax TeMHOTHI 20 14 6 36
| CyMMBI | 210 | 210 | o | 802 |

OHpGI{CJ’IHGM SMIIMPHUYCCKOEC 3HAYCHHUE [s:

r =1- = =
7 N(NZ-1) 20(20°-1) ~ 7980

6> d’
> 6x802 _, 4812 .o,

[To Tabnuue 118 onpenensem kpuTuueckue 3HaueHUs s pu N=20:

SK.

_ [0,45(p <0,05)

~10,57(p <0,02)

r53. S rSk‘.

OtBet: Ho npunumaercsa. Koppensius Mexay ynopsio4YeHHbIMU MEPEYHSIMUA BHUIOB
CTpaxa B aMEpPUKAHCKOM M OTEYECTBEHHOW BBIOOpKaX HE JOCTUTaeT YPOBHS

CTaTUCTUYECKOMN 3HAYMMOCTH, T. €. 3HAYUMO HC OTIINYACTCA OT HYJIA.
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[Ipumep 4 - Koppensiuus MEXKIYy HWHIWBUAYAIbHBIM M CPEIHErPYIIOBBIM
npoduisMu

Bri6opke ropoxan B Bo3pacte oT 20 o 75 ner (31 myxuuHa, 46 >KEHUIUH),
YpaBHOBEIICHHOMN 110 BO3pacTy TaKuM 00pa3oMm, 4TO JIMIla B BO3pacTe crapuie 55 jer
coctaBimsin B Hed 50,4%, mpemmaramock OTBETHTh Ha Bompoc: "Kakoil ypoBEHb
Pa3BUTHUS KaXKJIOTO M3 IMEPEUUCICHHBIX HUXE KayecTB HEOOXOAWM Uil AemyTaTa
I'opoackoro coOpanus?" Omnenka mpousBoawiaach 1o 10-0amibHOM — IIKane.
[TapannensHo ¢ 3TUM o0OcieAoBaiach BBIOOpPKA W3 JEMyTaTOB M KaHJUJATOB B
nenytatel B ['oponckoe coOpanue Cankt-IlerepOypra (n=14). MuauBumyanbHas
JTUArHOCTHKA MOJMTUYECKUX JAesITeNIed U MPETEHIEHTOB MPOU3BOINIACH C TTOMOIIBIO
CUCTEMBI 3KCIPECC-BUACOJUArHOCTUKH MO TOMY K€ HaOOpy JIMYHOCTHBIX KAauecCTB,
KOTOPBIN MPebsBISIICS BEIOOpKE n30upaTenei.

B tabnuiuell.6 npeacraBieHsl cpeiHUE 3HAUSHM S, TOTYyUYEHHBIE I KaXKI0T0 U3
KauyecTB B BBHIOOpKE m30OupaTeneit («3TaTIOHHBIA Ps») U WHIWBHUAYaIbHbIC 3HAUCHUS
OJIHOTO U3 JICMTyTaTOB IOPOJICKOr0 COOpaHus.

[TonpiTaeMcst onpenenuTh, HACKOJIbKO MHIWBUAYAIbHBIM poguib nemnyrata K-
Ba KOPPEIUPYET C ITATOHHBIM MPOGUIIEM.

Taomuna 11.6

YcpenHeHHbIe ATAIOHHBIC OIEHKH n30uparenei (N=77) u HHAUBUIyaTbHbIC

nokasarenu aemyrara K-pa

1o 18 ITMYHOCTHBIM KayeCcTBam 9KCIIPECC-BUACOANATrHOCTUKHU

YcpenHeHHbIe ATAIOHHBIE WuauBuayanbHbIC
HanMmenoBanue kauecTBa OIICHKH n30upaTeneit nokasatenu faemyrata K-

Ba
1. O6muii ypoBeHb KyJIbTYpPbl 8,64 15
2. O0y4yaeMOoCTh 7,89 7
3. Jloruka 8,38 12
4. CrtocoOHOCTB K TBOPYECTBY HOBOTO 6,97 5
5.CaMOKPUTHYHOCTD 8,28 14
6. OTBETCTBEHHOCTD 9,56 18
7. CaMOCTOATENBbHOCTh 8,12 13
8. DHeprusi, akTUBHOCTb 8,41 17
9. lleneycTpeMIIEHHOCTh 8,00 19
10. Beimepikka, camoo0aianue 8,71 9
11. CroiikocTb 7,74 16
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12. JInuHOCTHAs 3peNoCTh 8,10 11
13. TTopsimoYHOCTH 9,02 12
14. 'ymanu3m 7.89 10
15. YMenue oOmarescs ¢ I0abMHI 8,74 8
16. TepniumMoCTb K Uy’KOMY MHEHUIO 7.84 6
17. 'nbkxocTh MOBEAEHUS 7,67 4
18.CriocoOHOCTh MPOU3BOIUTH 7,23 8
OJIAarONPHAITHOE BIICYATICHUE

Kak BugHo u3 Ttabmumel 11.6, oneHku wu30upaTeneii W HMHIMBUIyaTbHBIC
noKazaTesu JernyTrata Bapbupytores B 20-Tu OauibHOM 1mikane. PamxupoBaHue, Kak
MBI TTIOMHUM, HEOOXOAUMO IMPOU3BECTH OTACIBHO MO KAXKIOMY psay 3HaueHWil. B
JAHHOM CJyyae I1eJ1eco00pa3HO HAYUCIATH OOJbIIEMY 3HAYEHUIO MEHBIIUN PpaHT,
yTOOBl Cpa3dy MOXXHO OBLUIO yBUJETh, Ha KaKOM MECTE I10 3HAYUMOCTH (s
n30upaTeeil) Win o BEIPAXKEHHOCTH (Y IeMyTaTa) HaXOAUTCS TO UM HHOE Ka4eCTBO.
[lepeBoaum 00e mIKaNbl U3MEPEHHUS B €MHYIO, 1€ €IUHUIICH n3mepenus Oynaer 1
paHr; MUHHUMAJIbHOE 3HAYCHUE COCTABUT | paHr, a MaKCHUMalbHOE - 18 paHroB.

PesynbTaTel pamxupoBaHus mpenctaBieHsl B Tabmune 11.7. KauectBa
NepeyrciIeHbl B TOCJIEAOBATEIBHOCTH, OTPAXKAIOIIEH ATaJOHHBIM mnpoduwis —
yCpeIHEHHBIN npoduias n30upaTesen.

Chopmynupyem rumnoressl.

Ho: Koppensiuust mexnay uWHIUBUAyaIbHBIM mnpoduiem nemnytatra K-Ba u
ATAJIOHHBIM TpoduIIeM, TOCTPOCHHBIM TI0 OIICHKaM W30upaTeneil, He OTIMYaeTCs OT
HYJISL.

Hi: Koppensiuust mexay uWHIUBUAyalbHBIM mnpoduiieMm nemnytatra K-Ba u
ATAJIOHHBIM TIpOo(dHIIeM, MOCTPOSHHBIM TIO OLIEHKaM HU30upaTesiei, CTaTUCTUYECKH
3HAYUMO OTJIMYaeTCst OT HYJIsl. [I0CKOJIbKY B 000MX COTIOCTAaBIISIEMBIX PAHTOBBIX PsIax
NPUCYTCTBYIOT TPYNIBbI OJWHAKOBBIX PAHTOB, TEpPEN MOACYETOM KO3 (DUIIHCHTA

PAHTOBOM KOPPEISALUUA HEOOXOAMMO BHECTH MOMPABKHA HA OJIMHAKOBBIC paHTH 1, U Th:

T,=> (a°-a)/12;

11.3
T, = (b°-h). (11.3)

r7ie a - 00beM KaXKI0M TPYNIbI OJMHAKOBBIX PAHTOB B PAHTOBOM DSy A,

b - 00BeM KaKI0H rpyIIbl OJUHAKOBBIX PAHTOB B PAHTOBOM psiiy B.
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Tabanma 11.7

Pacuer d? a1 panrosoro kos¢gdunuenta koppesaiuuu CupMeHa MeXKITy dTaTOHHBIM

U MHAWBUAYAJIbHBIM HpOCI)I/IJ'ISIMI/I JIMYHOCTHBIX Ka4CCTB ACITyTAaTa

Pan A: Psan B:
HanMeHoBaMIe KA1ecTEa paHT KayecTBa B paHT KayecTBa B q P
ATAJIOHHOM WHANBUAYATHHOM
npoduiie npoduie
1 2 3 4 5
1 OTBETCTBEHHOCTH 1 2 -1 1
2 TlopsimodyHOCTh 2 8,5 -6,5 || 42,25
3 YMeHune o0marescs ¢ I0IbMA 3 13,5 -10,5//110,25
4 Beinepkka, caMoo0iagaHue 4 12 -8 64
5 O06muii ypoBeHb KyJIbTYPHI 5 5 0 0
6 DHeprus, akTUBHOCTh 6 3 3 9
7 Jloruka 7 8,5 -15 || 2,25
8 CaMOKpPUTHYHOCTb 8 6 2 4
9 CaMOCTOSITENIBHOCTh 9 7 2 4
10 JInuHnoCTHAs 3penocTh 10 10 0 0
11 LeneycTpeMiIeHHOCTh 11 1 10 100
12 OGy4aemocTh 12,5 15 -25 | 6,25
13 'ymanu3m 12,5 11 15 | 2,25
14 TepnUMOCTb K 4y>KOMY MHEHHIO 14 16 -2 4
15 CroiikocTh 15 4 11 121
16 I'ubKOCTh MOBECHHUS 16 18 -2 4
17CnocoGHOCTh MPOU3BOIUTH 17 13,5 3,5 | 12,25
ONaronpusITHOE BIIEYATICHHE
18 CnocoGHOCTh K TBOPUYECTBY 18 17 1 1
HOBOTO
[ Cymmbi 171 171 0 [4875

B nannom cnyuae, B pany A (3TaJIOHHBIN TPOQUITH) TPUCYTCTBYET OJIHA TPYTIIa

OJIMHAKOBBIX PAHIOB - KauecTBa "oOy4yaemMocTs" U "ryMaHu3M" UMEIOT OJIMH U TOT K€

panr 12,5; ciegoBaTenbHO, a = 2.

T.=(2%-2)/12=0,50 Tv=[(23-2)+(23-2)]/12=1,00

B psiny B (uHauBuUyanbHbIN poQUib) MPUCYTCTBYET ABE IPYMIIbI OJITMHAKOBBIX

panroB, ipu 3ToM b1=2 u b=2.

Jlig moAcyeTa SMIUPUYECKOT0 3HaYEHUS I's UCTIONb3yeM hopMyy 3:

B nannom ciyyae:

1 6> d*+T,+T,

N(N?-1)
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. _p_ 6x4875 - 05+10 _ 29265 _ 1oc
- 18(18° - 1) 5814

3aMeTI/IM, YTO €CJIA OBl IIOIIpaBKa Ha OAMHAKOBBIC paHI'l HAMH HC BHOCHJIACh, TO

BeJM4MHA I's Obuta Okl b Ha (Ha 0,0002) BeIle:

. 6x4875 2925

ro=1-— 00 = 0,4969
18(18° -1) 5814

[Ipn OonpmMX KOJMMYECTBAX OJMHAKOBBIX PAHTOB HW3MEHEHHUS [s MOTYT
OKa3aThcs ropasio Oosee cylmecTBeHHbIMH. Hanndne oMHAKOBBIX PAHTOB O3HAYAET
MEHBITYI0 CTeNeHb Au(GEePEeHIIMPOBAHHBIX YIOPSAJOYCHHBIX IEPEMEHHBIX H,
CJIeIOBATEIHLHO, MEHBIITYIO BO3MOYKHOCTh OIICHUTH CTETICHD CBSI3U MEKIy HUMH

ITo Ta6u. [Ipunoxenus onpeaensieM KpuTuieckue 3HaueHus I mpu N=18:

_ [0,47(p <0,05)
~10,60(p <0,01)

rSa. 2 rSK.

SK.

OtBetr: Ho orBepraercs. Koppensuuss Mexay HHAUBUAYAIBHBIM MpOQHUIEM
JenyTaTa ¥ ATAJOHHBIM IpoduieMm, OTBeyaroluM TpeOoBaHUSAM u30uparenei,
cratucTudecku 3HaunMa (p<0,05) u siBNIsIEeTCA MOJTOKUTEIHHOM.

N3 tabaunel 11.7 BugHO, 4TO JemyTaT UMeeT Oosiee HU3KHUM paHT MO HIKajgam
«YMeHHus 00marbcsi ¢ JIOAbMHU» M OOJee BBICOKME paHrd 10  IIKajlaM
«eneyctpemiieHHOCTH» U «CTORKOCTH», YEM 3TO IPEANUCHIBAETCA N30UPATENBCKUM
ATAJIOHOM (TT0 MHEHHUIO TTOTpEeOUTENEH ). ITUMU PAaCXOXKICHUSIMH, TIIABHBIM 00pa3oMm,

1 00BsICHICTCS HEKOTOPOC CHUIKCHHUE NOJIYYCHHOTO [s.

11.2 llpakTu4yeckune 3a1aHusl

(HOMEp BapuaHTa OMpeAeIIIeTCs IPEenoaaBaTeIeM)
11.2.1 VYcraHOBUTh YpOBEHb B3aHMMOINOHUMAaHHUA MEXIy TpeHepoM U (GyTOOIMCTOM B
3aBUCUMOCTH OT UX OTHOIIICHHUA K Tpe6OBaHI/I$IM, OMpPCACIIAIOIINM Ka4CCTBAa UT'POKA, UCIIOJIb3YA

HepapXxuu UX HEHHOCTEN

IlenHocTu Tpenep dyTOonucT
Urposas nucuuiimaa 1 7
HacroiunBocTh 2 6
BEIHOCITHBOCTE 3 3
Texnuka 4 1
OTBETCTBEHHOCTh 5 8
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Cuna ynapa 6 4
YBepeHHOCTh B cebe 7 2
CkopocTb 8 5
Konnektususm 9 10
. ABTOPUTET B KOMaH/Ie 10 9

11.2.2YcraHoBUTh, CYIIECTBYET JIM KOPPENSAIUs B YPOBHE OECHOJIE3HBIX OMACEHUH MEXKIy

KUTCIIAMUA TOpoJia U CClia

OnacHOCTE I'opon Ceio
bone3nu 1 1
['paburenu 2 4
IMonumun 3 5
[leda (aupexTopa, X0391HA) 4 8
Hanoros 5 13
ABTomMoOuIeH 6 6
Heynaun 7 12
BrIcoThI 8 3
TeMHOTBI 9 2
. OTBeprkeHus (HeoqoOpeHus) 10 7

11.2.3 VYcTraHOBHUTH YpOBEHb B3aWMOIIOHMMAHHUS MEXIy TpPEHEpOM H 0acKeTOOJHMCTOM B
3aBUCHUMOCTH OT UX OTHOILIEHUS K TPeOOBaHUSIM, OIPEAEISIONIMM KaueCcTBa UTPOKa, UCIIOJb3Ys

UEepaApXHUU UX LIEHHOCTEH

LlennocTu Tpenep Bbacketbomnuct
. IrpoBast tuciuminHa 1 7
. HacToiiunBoCTb 2 6
. BEIHOCITMBOCTD 3 3
. TounocTh Opocka 4 4
. CKOpoCTh 5 5
. Texuuka 0OBOIKHU 6 1
. OTBETCTBEHHOCTh 7 8
. YBEpEeHHOCTb B ceOe 8 2
. KoyrektuBusm 9 10
. ABTOPUTET B KOMaH/Ie 10 9

11.2.4YcraHOBUTh, CYIIECTBYET JH KOPPENSNHsS B YpPOBHE OINACEHUH MEXIy BpadaMu M
nalveHTaMu

OnacHoCTh Bpau [TanpeHT
. bonesnu BeHepuueckue 1 3
. BUY undexmmn 2 1
. ['enmatut 3 2
. OmmOKa TMarHoCTUPOBAHUS 4 4
. OTCcyTCTBHE JIEKAPCTB 5 6
. HekBanmdunmpoBaHHBIN nepcoHaT 6 7
. HecoOmroaene TUCIUTUIHHEI 7 8
. Henocrtarox BHUMaHus 8 5
. HexauecTBeHHOE UTaHKE 9 10
. HexauecTBeHHOE 00CTY)KMBaHUE 10 9

11.2.5 YcraHOBUTH, CYLIECTBYET JIM KOPPEJIALUSA BO B3aUMOIIOHUMAaHUHN MEXIY MacTepamMmu U

kiueHTamu CTO aBToMoOuIen
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[Tokazarenu Macrep Knuent
. TOYHOCTH AMArHOCTUPOBAHUS 1 3
. Bpems oOciyxuBaHus 2 1
. CornacoBanue 06bEMa paboT 3 2
. CoracoBaHue 1IeHbI 00CITYKMBaHUS 4 8
. Hanuuue 3amyacreit S &)
. BO3MOXKHOCTP ~ KOHTakTa ¢  MacTepoM 6 4
(KIIMEeHTOM)
. BO3MOXKHOCTB npeiBapUTEIHLHOTO 3aKa3a 7 6
. CornacoBaHue BpeMeHHU 00CITyKHUBaHHsI 8 7
. BexxnuBocTh nepcoHasnia (KIHeHTa) 9 10
. JIOTIOTHUTENIbHBIC YCIYTH 10 9

11.2.6 VYcraHOBUTH YPOBEHb B3aWMOIIOHMMAaHHUS MEXAy TpeHepoM U (yTOOIHCTOM B

3aBUCHMMOCTH OT UX OTHOILICHHUS K Tpe6OBaHI/I$[M, OIMPECACIIAOIINM Ka4C€CTBA UT'POKA, UCIIOJIb3Y

UEepaApXHUU UX LIEHHOCTEH

LlennocTu Tpenep DyTOOoIUCT
. UrpoBasi iucumIuInHa 1 4
. HacTolumBOCTh 2 1
. BEIHOCITMBOCTH 3 7
. Texuuka 4 5
. OTBETCTBEHHOCTD 5 6
. Cuna ynapa 6 10
. YBepeHHOCTh B cebe 7 3
. CKopoCTh 8 7
. KoytektuBusm 9 8
. ABTOPUTET B KOMaH/Ie 10 2

11.2.7 YcraHOBUTB, CYIIECTBYET JIU KOPPEIALINS

B YPOBHE OIIACEHUI MEXKTy KUTEISIMU FOpOAa

U celia
OnacHOCTE I"opon Ceio
. bone3nu 1 7
. 'pabutenn 2 1
. [Tomuiun 3 3
. [lTeda (mupekTopa, X03IMHA) 4 4
. Hastoros 5 8
. ABTOMOOMIIEH 6 10
. Heynaumn 7 2
. BeICOTEI 8 9
. TeMHOTBI 9 6
. OTtBeprkeHust (Heo100peHus) 10 5

11.2.8 VYcraHOBUTH ypOBEHb B3aWMOINOHHUMAHUS MEXIY TpEHEpPOM M 0acKeTOOIHMCTOM B
3aBUCHUMOCTH OT UX OTHOIICHHS K TPEOOBaHUSIM, OTIPEIEISIONINM KaueCTBa UTPOKA, UCTIONb3YS

UEePaApXHH UX IIEHHOCTEH

IenHocTH Tpenep Backerbonuct
. UrpoBas 1UCIUIIMHA 1 7
. HacToiunBOoCTh 2 10
. BeIHOCTIMBOCTE 3 4
. TodHOCTH OpOCKa 4 3
. CkopocThb 5 1
. TexHnka 00BOIKH 6 6
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. OTBETCTBEHHOCTh 7 8

. YBepeHHOCTh B cebe 8 2

. Konnexktususm 9 6

. ABTOPUTET B KOMaH/Ie 10 9
11.2.9YcTanoBuTH, CyIIECTBYET JIM KOPPEISALHUS B YPOBHE OMACEHUH MEXKIy BpadyaMu H
MaIUeHTaAMH

OnacHOCTE Bpau ITanment

. boJsie3Hu BeHepuyeckue 1 1

. BUY undexnuun 2 3

. ['ematut 3 2

. Ommbka TuarHoCTHPOBAHUS 4 5

. OTcyTCTBHE JIEKapPCTB 5 6

. HexBasin(uimpoBaHHbIA IEPCOHAT 6 7

. HecoOuronenre TuCcuIuInHb] 7 8

. HemoctaTok BHUMaHMsI 8 4

. HekauecTBeHHOE nUTaHUE 9 9

. HexauecTBeHHOE 00CTYy)KMBaHUE 10 10

1.2.10 VYcraHOBUTH, CYIIECTBYET JIM KOPPEISIIHS BO B3aUMOIIOHUMAHUH MEXAYy MacTepaMu
n xxmenramu CTO

[TokaszaTenu Macrep KineHr
. TOYHOCTH AMArHOCTUPOBAHUS 1 1
. Bpems o0ciy>kuBaHust 2 3
. CornacoBanne 06b€Ma paboT 3 2
. CornacoBaHue LIeHbI 00CITYKUBAHUS 4 9
. Hanuuwue 3amyacreit 5 5
. BO3MO)XKHOCTh  KOHTaKTa C MacTepoM 6 4
(KTHEHTOM)
. BO3MOXHOCTB Mpe/IBAPUTEIBHOTO 3aKa3a 7 6
. CorytacoBanue BpeMeHU 00CTyKUBaHUS 8 10
. BexxnmuBocTh nepcoHasia (KJIMeHTa) 9 7
1 2
. JlonoaHUTENbHBIE YCIYTH 10 8

11.3 Conep:xanue oT4éra

Ha3Banue mpakTtuyeckoit pabOThl, HMCXOAHBIC JaHHBIC, pacUYET KpUTEpHS,

3aKJIOYCHHUC.

95



IIpakTHuyeckas padora 12

Q — xpurepuii Pozenbayma

12.1 TeopeTndeckue cBeeHMSI

Kputepuii ucnonb3yercst sl OLIEHKU Pa3Inyuil MEXIy ABYMsI BBIOOpKAMH IO
YPOBHIO Kakoro-iub0 MpH3HaKa, W3MEPEHHOI'0 KOJMYECTBEHHO. B kaxaol wu3
BBIOOPOK JTOJDKHO ObITh He MeHee 11 ucmbiTyembix (3HaueHuii). He BBISIBIEHHOCTH
JOCTOBEPHBIX PA3JIMUUK C TOMOIIBIO ATOTO KPUTEPHUSL, CTPOTO TOBOPsI, HE 03HAYAET UX
OTCYTCTBUSI, @ YKa3bIBA€T Ha HEOOXOAUMOCTh IPUMEHEHHSI O0JIe€ MOIIIHOTO KPUTEPHUS,
Hanpumep F-xkputepus Guiepa. Ecnu Q — kputepuil BhISIBUI IOCTOBEPHOE pa3IHyune
¢ ypoBHeM 3HaUNMOCTH P<0,0]1 — MOYKHO OTPAaHUUYUTHCS TOJBKO €T0 IPUMEHEHUEM.

Kpurepuii npuMeHUM B T€X ClIydasiX, KOT/la JaHHbIE [TPECTABIICHbI, IO KpalHeu
Mepe, B opAnKoBO# mikaine. [Ipu3Hak 10KeH BapbUpPOBaTh B HEKOTOPOM JAUAIA30HE
3HAYEHUH — B IIPOTUBHOM Clly4ae NIPUMEHEHUE KpUTEpHUs HEBO3MOKHO. Hampumep,
€CJIM IMEETCsl TOJIBKO 3 3HaU€HUs IIPU3HAKA — X1, X2, X3 — YCTAHOBUTH PA3JINYUs OUYEHb
TpyaHo. Meronq Po3enbayma TpeOyeT, COOTBETCTBEHHO, JOCTATOYHO TOHKO
MU3MEPEHHBIX ITPU3HAKOB.

[IpumeHeHue KpUTepus HAYMHAETCS C YIOPSAIOYMBAHUS 3HAUEHHUI MpU3HaKa B
o0enx BRIOOPKAX M0 HapacTaHuto (Miu yObiBaHuo). [lenecooOpasHo kak1oe 3HaUCHUE
IPEICTaBUTh HAa OTJEIBHOM KapTOUKE C LENBI UX MOCIEAYIOUIEH CUCTEMAaTU3ALNH,
IIOCJIE YETO CTAHOBUTCS BUIHO, COBIAJAIOT JIM AUAIA30HBI 3HaYEeHUW. Ecim HET, TO
OTpeeNsieTCsl, HACKOJIBKO OJWH pAMl «BbIe» - S1, a apyroit «Hmwke» - S2. UToOsI
n30exaTh MyTaHUIbl, PEKOMEHAYETCS MEePBBIM PSJIOM CUUTATh TOT, I/I€ 3HAYEHUS
BBIIIIE, & BTOPBIM — TOT, TJI€ HUXKE.

Bapuantsl rpaguueckoro npeacraBieHust Q-KpuTepus MokKa3aHbl Ha PUCYHKE
12.1.

['unoressr:

Ho: Vposens npusnaka B BbIOOpKe 1 He mpeBbIlIaeT YpOBHs IPU3HAKA B BEIOOPKE 2.

H1: YpoBenb npu3Haka B BHIOOpKE 1 IpeBhIlIaeT ypOBEHb MIPU3HAKA B BEIOOPKE 2.
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Puc. 11.2. I'paduueckoe npencrapiaecHue Q-kpurepus
B BapumanTe A) Bce 3HaUYEHUS MEPBOTO Psjia BBINIC BCEX 3HAYCHUN BTOPOTO.
Paznmuuns, 6e3ycinoBHO, JOCTOBEPHBI (IIPH YCIOBUH, UYTO N1 ¥ N2 OOJBINE WX PAaBHO
11). B Bapuante b) 06a psiga HaxonaTcs HA OJHOM U TOM € YPOBHE U pa3Uuus
HeJoCcTOBepHBI. B Bapuante B) psiabpl yacTUUHO mepeceKaroTcs, HO, BCE XK€, MEePBBIi

PsiI OKa3bIBaeTCs BhIlie BToporo. Bennuuna Q paBaa cymme S1 u S2. Uem oHa Goutblire,

TEM JOCTOBCPHCC pa3JINYIUA.

Orpannuenus kputepus Q:

— B xaxmoii u3 BEIOOPOK JOJDKHO OBITH HE MeHee 11 HaOmroieHui;
— OO0BemMbI BHIOOPOK JOJIKHBI IPUMEPHO COBIA/IATH:
Menbiie 50 HabnroaeHuit — pazauiia He 6osee 10;
Ot 50 go 100 HabmaromeHut — He 6obie 20;
Ecnu 6onbiie cta HaOI0I€HUH, TO O/[HA U3 BRIOOPOK HE JTOJDKHA OBITH OOJIBIIIE
npyroi 6osee yeM B 1,5 — 2 pa3za.
Jlnara3onsl pa3dpoca 3HaYeHUH B JIBYX BBIOOPKAX HE JIOJKHBI COBIAATh
MeX Ty coO0M, MHAYe MPUMEHECHHUE KPUTEPHUS OCCCMBICIECHHO.
[Tpumep:
W3BecTHBI MHAMBUIyaIbHbBIC 3HAUCHUS IMOKA3aTelIsl HHTEIUICKTA B IBYX IPyIIax

UCHIBITYEMBIX MOXKHO JM CUMTaTh, YTO OJIHA TpyIa MPEBOCXOAUT JPYIYIO IO

[OKAa3aTeI0 UHTEIUIEKTA?

Penrenue
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1) BoiOupaem psj, KOTOpBIA MPEANOJIOKHUTEIBLHO BBIIIE [0 MOKa3aTeNsIM
(Hanpumep, rpynna 1) u cuuraem 31oT psan psaom Nel
2) YnopsamournBaeM 1o yObIBAaHUIO PsAbl 3HAUEHUHN B 00EHX IpyIax U 3aHOCHM
B Tabimuue 12.1.
Tabomuna 12.1

PanxupoBaHHble JaHHBIE U IpUMEpa

1 — rpynmna ucnbITyeMbIX 2— rpymIna UCTbITYEeMbIX
(nepBas BbIOOpKA 3HAUECHUI) (BTOpas BhIOOpKA 3HAUEHUH)
Howmep Kon (panr) [Tokazarens Howmep Kox (panr) IToka3zareinb
UCIBITYEMOr0 MHTEJIJICKTa UCIBITYEMOI0 MHTEJIJICKTa
2 136
1

2 2 136
3 2 136
4 4 135
5 5 134

6 8 132 1 8 132
7 8 132
8 8 132
9 8 132
10 11 131
11 12 129

12 13,5 127 2 13,5 127

3 15 126

4 16 126
13 17 125

B 18 123

6 19 123
20 122

7 21 120

8 22 120

9 23 120

10 24 119

11 25 116

12 26 115

3) HaumeHnblieMy 3HaYEHUIO HAUKUCIISIETCS paHT 1.
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HaubonbiieMy 3Ha4eHHIO HAYUCIAETCS pPAaHI, COOTBETCTBYIOLIUMH KOJIUYECTBY
pamxkupyeMbix 3HaueHud. (Hampumep, ecim n = 26, To Hambojbliee 3HAYCHHUE
HOJIy4HT paHr 26.)

4) B cnydae eciuM HECKOJbKO 3HAYEHHM paBHBI, UM HAYUCISETCS paHT,
NPEICTaBIAIOMINN cCOO0M Cpe/lHee 3HaUEHUE U3 T€X PAHrOB, KOTOPbIE OHU MOJIYUHIIN
Obl, eciiu Obl He ObLTM paBHBL (Hampumep, Tpu HauMeHbIIUX 3HA4YeHUS paBHBI 10
cexkynaam. Eciu Obl BpeMst Ob110 U3MEPEHO 00JIee TOYHO, TO, BEPOSATHO, MEXKTY STUMU
3HAYCHUSIMU BCE-Taku ObUIM OBl OTaMums, ckaxeM, 10,2; 10,3; 10,4 cekynasl. B aTom
Clly4ae OHM TMOJYYHJIH Obl COOTBETCTBEHHO paHTH 1-#1, 2-i u 3-ii. Ho mockonbky 3TH
TPH MEPBbIX 3HAYEHUS PABHBI, TO MOJYUYaIOT CPEAHUN PAHT:

1+2+3)/3=2.
JlommyctumM, clienyroniye 1Ba 3HaueHus! paBHbl 12 cekyHaam. OHM JOJDKHBI ObUTA OB
NOJIyYUTh PAaHTU 4 U 5, HO IOCKOJIBKY PaBHBI, ITOJIYYalOT CPEIHHM paHr: 4,5.

[Ipumeuanne: He creayer myTaTh MOHSTHE paHra W MOHATUS MOPSAKOBOrO
Homepa! [Ipu pamxupoBaHHM MBI BBIOMPAEM B Ka4eCTBE CJICAYIOIIETO 3HAYEHUS HE
CJIEIYIOLLEE IO CIUCKY», a CIEAYIOIIEe 110 BETUUYHHE.

5) Ob1as cymma paHTOB JJOJKHA COBITA/IaTh C PACYETHOM, KOTOPasi BEIUMCIISETCS
o ¢opmyiie:

S(Ri) = N(N+1)/2, (12.1)
rae N — of11iee KOJTU4eCTBO paHKUPYEMbIX HaOII0IeHUH (3HAYCHUT).

[Ipumeuanue: HecoBmagenue peanbHOM HW  PacYETHOM CYMMBI PaHIOB
CBHUJIETEJIbCTBYET O JOMYLIEHHOW ONIMOKE MPHU HAYKMCICHUU PAHTOB WM IPU UX
CyMMHpPOBaHUHU!

6) 13 Tabnuet 12.1 onpenensieM KOJIMYECTBO 3HAUSHUN TIEPBOTO Psijia, KOTOPBIE
00JIBITIIe MAKCUMATLHOTO 3HaU€HUs BTOporo psga: S1 =5

7) OnpenenseM KOJMYECTBO 3HAYEHUI BTOPOTO Psiia, KOTOPbIE HUXKE
MUHUMAJILHOTO 3HaYEHUS TIEPBOTO psiga: S2 = 6

8) Beruncnsgem Q.. o popmyne: Qs = S1 + S2=5+6=11

9) U3 tabnuiet [110 npunoxkeHust HAXOAUM KPUTHUECKUE 3HAYEHUS I TAHHBIX

pa3MepoB BEIOOPOK:
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Qip0,05.= 7, Qup.001.=9
CorocTaBiieHHE OJYYEHHOTO AMIUpuueckoe 3HaueHue Qsun. ¢ Qi mpu p<0,05

u ipu P<0,01 ma€t ocHOBaHUE OTBEPrHyTh runore3y Ho.

12.2 IlpakTH4yecKue 3aJaHUS
(HOMEp BapuaHTa ONpeAeIIIeTCs IPEenoaaBaTeIeM)
CpaBHUTH ycrneBaeMocTh M0 ¢u3nkKe (BbIOOPOYHO) B OCEHHEM CEMECTpe B

rpynmnax aIByX (pakyJabTETOB B pa3HbIE TOJIbI

Bap.1 | Bap.2 | Bap.3 | Bap.4 | Bap.5 | Bap.6 | Bap.7 | Bap.8 | Bap.9 | Bap.10
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
6458|7166 |60 66|58 60|66|66|66|66|66|66|66|89|89|69|69 |68
72158787063 (50|58 |63 |50|77|70|50|50|77|77|76|76|68 |68 |57
67|68 |67 |68 |74 (53|68 |74|53|71|68|53|53|71|71|81|81|61|6171
66|62 |64 |72|68 (72|62 |68 |72|69|75|72|72|69|69|64|64|63|63|65
61|67 |72|62|62 58|67 |62 |58|75|62|58|58|75|75|75|75|66|66|67
76169 |66 |62|62 716962 |71|68|62|71|71|68|68|67|67|68|68 |66
69|67 |67 |60 |66 |68 |67 66|68|77|60|68|68|77|77|81|81|56 56|64
58|65 |64 |60 |52 |67 |65|52|67|63|60|67|67|63|63|68|68|60|60|71
63|58 |69 |61|62 (55|58 |62 |55|71|61|55|55|71|71|65|65|59 |59 |67
67|78 |80 |66 |63 (64|78 |63 |64|69|66|64|64|69|69|72|72|48 |48 |57
5916969696562 |69 6562|7269 |62|62|72|72|53|53|59 |59 |59
58 | 7759636559 |77 |65|59|71|63|59|59|71|71|67|67|58|58 |52
66|71 |64 53|61 (49 |71|61|49|61|45|49|49|61|61|65|65|58 |58 |59
6471|6560 |61(60|71/61|60|79|60|60|60|79|79|68|68|67|67|54
75169 | 62 75 76 | 62 76|76 |73 |73 |51 51|66

12.3 Conepxanue oTuéTa

Hazpanue HpaKTI/I‘I€CKOﬁ pa6OTBI, HNCXOJHBIC JaHHBIC, pvaéT KpUTCpU,

3aKJIIIOYCHUC.
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IIpakTnyeckas paéora 13

S — kpurepuii TeHaeHuuil JzkKoHKHpa

13.1 TeopeTuueckue cBeeHMSI

S — xkputepuii TeHeHunN JXKOHKMpa IpelHa3HAueH JIJIs BBISIBIICHUS T€HICHLIUN
M3MEHEHUS MTPU3HAaKa IPU COMOCTaBICHUH TpeX U Oojiee BEIOOPOK. Mepy CBsI3U MEXIY
KOJIMYECTBEHHO HW3MEPEHHBIMU IIEPEMEHHBIMM MOYKHO YCTAHOBUTH C IIOMOLIBIO
BBIUMCIECHUA KO3(P(UIMEHTa PAaHTOBOM KOPPENSLUMUUA WA JIMHEWHON KOPPEIALMH.
OnHako KpUTEpUM TEHACHIMM S HMEET CIEAYIoIIMe IPEeuMYyIecTBa Iepe
ko3 pULIIeHTaMU KOppESIUu:

— a) Kputepuil TeHaeHIui S 0ojiee MPOCT B MOJICUETE;

— 0) OH IPMMEHMM U B T€X CIy4asix, KOr/a OJIUH U3 IPU3HAKOB BapbUPYET B Y3KOM
Jana3oHe, HallpuMep, IPUHUMAET BCero 3 Win 4 3Ha4eHMs], B TO BpeMs Kak IpH
MOJICYETE PAHTOBOM KOPPENSUMU B STOM Cllydae Mbl IOJIy4aeM OrpyOJeHHBIH
pe3yabpTaT, HyKAAIOIUKUCS B IIONIPAaBKE HA OJIMHAKOBBIC PAHTH.

Kputepuii S no3BosigeT ynopsiiouuTh 00cieJ0BaHHbIE BBIOOPKH 110 KAKOMY-JIH00
IPU3HAKY: M3MEHEHHE CBOWCTB IAMATH C BO3pPAaCTOM, YPOBEHb MOJATOTOBKH IIO
rpynmnam, HaJluuue Kakux-JIn0o HaBbIKOB U T.1.

B pe3ynbTaTe MOXHO yTBEpXkIaTh, YTO Ha MEPBOM MECTE IO BBIPAKEHHOCTH
UCCIIElyEMOT0 MTPU3HAKA CTOUT BbIOOPKA, HalpuMmep, b, Ha BTOPOM —A, Ha TPETbEM —
B u T.1. UnTepripeTanys MONTY4YEHHBIX PE3yJIbTaTOB OYAET 3aBUCETh OT TOTO, IO
KaKOMY MPUHLHUIY ObUIA 00pa30BaHbl UCCIETyEMbIE BBIOOPKH. 3J1€Ch BO3MOKHBI J1Ba
OPUHIMIHAIBHO OTJIMYHBIX BAPUAHTA!

= Ecnu BeIOOpKH paznuyaroTcs 1o KaueCTBEHHBIM Mpu3HaKaM (podeccun,

HAIlMOHAJIIBHOCTHU, MECTY PAOOTHI U T. I.), TO MOKHO YHOPSAJOYUTh UX MO KOJTHYECT-

BEHHO M3MEpsEMOMY MPHU3HAKY (KpeaTUBHOCTH, THOKOCTH H T.II.).

- Ecnu BBIOOpKH pa3zauyaroTcs Mo KOJUYECTBEHHOMY MPU3HAKY (BO3pacTy,

CTaxKy pabOThl, COLIMOMETPUUECKOMY CTaTyCy U Jp.), TO YIIOPSIOYUTh KX MOXKHO IO

JIPYyroMy KOJMYECTBEHHOMY MPHU3HAKY. T.e. (PaKkTHUeCKH YyCTaHOBHTH MEPY CBS3U

MCIKAY ABYMs KOJIMYCCTBCHHBIMU ITPU3HAKAMM.
101



['unoressr:

Ho: TenneHuusi BO3pacTaHUsi 3HAYEHWM MpU3HAaKa NpU NEpexoAe OT BBIOOPKU K
BBIOOPKE HE SIBISIETCA CIy4YallHOM.

Hi: TenpeHuus BoO3pacTaHUsl 3HAYEHUI NpHU3HAKa NpPU MEPEeXoJe OT BBIOOPKU K
BBIOOPKE SIBJIAETCS CITy4aiiHOM.

Ycaosus npuMmeHeHus: kputepust S J>KOHKUpa:

- N3mepenne MokeT OBbITh MPOBENICHO B LIKaJe MOPSAKa, HHTEPBAJIOB WIN
OTHOLICHUM.

— Bri0opku 101KHBI OBITH HE3aBUCUMBIMH.

- KonuuecTBo 351€MEHTOB B KaX 01 BBIOOPKE JOJKHO OBITH OJTMHAKOBBIM.
Eciu uyucno HaOmoneHUH HEOAMHAKOBO, TO HEOOXOAMMO YpaBHMBATh C
IPUMEHEHUEM CIIy4alHOTo 0TOOpA.

- HwxHss rpanniia IpUMEHUMOCTH KPUTEpUs: HE MEHEe TPeX BBIOOPOK U
HE MEHee JBYX OJJIEMEHTOB B KaXJIoM HaOmofeHun. BepxHsas rpaHuna
onpenensiercss tabauuei [lpunoxxkenuss — He Ooyiee 6 BBHIOOPOK M He Oojee 10
3IIEMEHTOB B KaXKJ0W BBIOOpKE. BO Bcex Apyrux ciydasx ciaemyeT MOJIb30BaThCs
kputepuem H Kpyckana-Yonucca.

Anroput™m noscyera kputepus S —JkoHkupa:

— [TpoBepuTh, BHIMOTHAIOTCS I OTPAaHUYCHUS

— YnopsaounTh BEIOOPKH ClIEBa HAIIPaBO B OPSAKE BO3pACTaHUS 3HAUCHUN
UCCIIelyeMOT0 TMpHU3HaKa, omnupasch Ha cpennue 3HadeHus. CdopmynupoBaTh
TUIOTE3bI.

- 3aHecTu JaHHbIE B TaOJMIly, OCTaBUB CBOOOJHBIE CTOJOIBI PAIOM CO
3HAYCHUSIMHU.

- Haumnast ¢ xpaifHero ieBOoro cTonOIa MOACYUTATh IS KaKIOTO
UH/IMBHUIYaJIbHOTO 3HAUEHUS! KOJUYECTBO MPEBBIIIAIONINX €r0 3HAaYEHHI BO BCEX
cronbmax cmpaBa (Si). IloaydeHHble CyMMBI 3ammcaTh PSJAOM €  KaXJIbIM
VH/IMBHUIyaJIbHBIM 3HAYCHHUEM.

- [Toacuntathk CyMMBbI OJYUYEHHBIX ITOKA3ATENEH 110 CTOJIOLAM.
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- 2lloncuurate 0OOmIyI0 CYyMMy Si, IPOCYMMHpPOBaB BC€ CYMMBI IO
cTonbmam. 3Ty o0IIyI0 cyMMy 0003HAUNTh Kak A.

- IlogcunTarh MakCHMalbHO BO3MOXKHOE KOJMYECTBO IPEBBINIAIOLINX
3HaueHuil (B), koTropoe MbI nmonyuymnu Obl, eciid Obl BCE 3HAUEHHS CIpaBa ObLIU

BBIIIIE 3HAYEHUU CJIEBA;

B :C(C—z‘l)nz (13.1)

I7€ ¢ KOJMYECTBO BHIOOPOK,

N - KOJIMYECTBO HAOJIIOICHUM B KaXA0W BHIOOPKE.

- Omnpenenuts SMIHPUIECKOe 3HaUeHHE S 1o popmyite (13.2):

S=2A-B (13.2)

— ITo Tabnmuue I111 nmpunoxeHuss OMpPENeTUTh KPUTUUECKUE 3HAYCHUS S

JUISL JAHHBIX 71 U C.

- Jl1s mpoliecca TpUHSATHUS PEIICHUS] BEBIYEPTUTH «OCh 3HAYUMOCTIY.

[Tpumep:

B BwiOOpke u3 20 pabOOTHHKOB HWHXXEHEPHO-TEXHUUYECKOTO TepcoHaia
MPOBOJMIIOCH TECTUPOBAHUE HA BIAJCHHUE METPOJIOTHYECKOW TEpMUHOJOruen. B
TabJIMIle TIPUBEJCHBI WHIWBUIyalIbHbIE 3HAYCHHUS HCHBITYEMBIX MO oTBeTamM Ha N
BOMPOCOB. J[aHHBIE CTPYyNIUPOBAHBI MO TEXHUYECKUM OIOPO MPOU3BOJICTBEHHBIX
noapazaeneHuid. MOXHO 1M yTBEpXkKAaTh, YTO €CTh OIpEJeiCHHAs TEHACHIUS
u3MeHeHus 3HaueHur gakropa N nmpu nepexoje ot rpynisl K rpyrie?

NunuBuayanbubie 3HaueHus o paktopy N (mpaBuiibHbIC OTBETHI HA 16 TECTOBBIX

BOITPOCOB) B 4 MoJipa3/iesIiecHUsIX BHeCEeHBI B Tabmuie 13.1
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Tabanma 13.1

HcxoaHble TaHHBIE K K TPUMEPY

NoNe 1 rpynna 2 rpynmna 3 rpynna 4 rpynmna
ucnbITyeMbIX | Tex0ropo Nel|Tex6ropo Ne2|Tex6ropo Ne3(TexOropo Ned
1 2 11 8 11
2 10 7 12 12
3 5 8 14 9
4 8 12 9 9
5 10 12 16 10
CyMMBbl 35 50 59 51
Cpennee 7 10 11,8 10,2

Pewenue:

CHavana He00X0JUMO MPOBEPUTH, €CTh JIU BOBMOXXHOCTh MPUMEHHUTH KPUTEPU
JIxoHKupa.

B nanHOM cityyae KOJIMYECTBO TPYMI (¢) MEHbIIIE 6, KOJTUYECTBO UCIIBITYEMbIX B
kax o rpymme(n) Menbiie 10, mpu 3ToM Bce TPYIIIBI YUCICHHO PaBHBI.
CrnenoBaTenbHO, KPUTEPHUH S IPUMEHUM.

M3MeHuM 1ociie10BaTeIbHOCTD PACIION0KEHHUS TPYIII, YIOPSIAOUYHB UX 110
HapacTaHuio 3HauYeHu# dakTopa N, 1Jis yero npuaeTcs MIOMEHATh MeCcTaMu 4-10 U 3-
0 TPYTIIIBL.

['unoresnl k 3agaue
Ho: Tennenuus Bo3pactanus 3HaueHUui 1o ¢pakropy N npu nepexojae oT rpymnisl K
rpyIIe B mocienoBaTenbHoCcTU 1-2-4-3 siBnsieTcs ciydaiHOM.

Hi: Tenpenuus Bo3pactanus 3HaueHU 1o ¢paktopy N Mpu nepexojae oT Ipymnibl K
TPYIIE B TTOCIEIOBATEIHHOCTH 1-2-4-3 He SABISETCS CTydaiiHOH.
Pacuetsl 1151 HAXO0XKIEHHS SMIMPUYECKOTO 3HAUYECHUSI KPUTEPUS OTPAKEHBI B

tadure 13.2
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Tabanma 13.2

JlaHHbIE 1151 pacu€ra KpUTEPUS

I'pynna 1 ['pynma 2 ['pynmna 4 ['pynmna 3
NoNe Tex6iopo Nel Tex0ropo Ne2 Tex6ropo Ned Tex610po
HCIIBITYEMbIX No3
3HaueHUs Si 3HaueHUS Si 3HaueHUs Si 3HaueHUs
1 2 15 7 10 9 3 8
2 5 15 8 10 9 3 9
3 7 14 9 8 10 2 10
4 8 13 11 6 11 2 12
5 10 12 12 5 12 1 14
CyMMBI 32 A1=69 47 A2=39 51 As=11 53
Cpennee 6,4 13,8 9,4 7,8 10,2 2,2 10,6

CyMMa Bcex YHCeN B Si COCTaBUT BEIMUUHY Ai, KOTOPYIO HY>KHO OyIeT
HOJICTAaBUTH B (OpMYITy I mozcueTa kpurepus S. (J{1s kpaiiHero mpaBoro croodia

S, He yKa3bIBaIOTCSI, MOCKOJILKY OHU PaBHBI HYJIIO.)
Aizzn:si; A:Zn:A (13.3)
1 1

Heo0xoaumo onpeaenuTs MaKCHMalbHO BO3MOKHOE 3HAUYCHUE A, KOTOPOE MBI
NOJIy4HJI Obl, €Ciii Obl BCE 3HaYEHUs CIIpaBa ObLIM OOJIbIIE 3HAYEHHM clieBa. JTa
BEJIMYMHA HA3bIBACTCS BEIUYMHOM B ¥ BbIuucisercs mo dpopmysie (13.2):

c(c-1) 2
2 (13.4)

B=

B paccmarpusaemoM npumepe
A=69+39+11=119;

_ 440

B =150

S, =2x119-150 =88

[To Tabmure 1111 npunoxxeHus

s _/51(p=005)
“ 7172 (p<0,01)

S,< Sk

[Tpuaumaetcs runoresa Ho.
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13.2 IIpakTu4yeckune 3a1aHusl

(HOMEp BapuaHTa ONpEaeNsIeTCs IPenogaBaTesieM)

KommnuectBo HITpa(i)OB 3ad IIPCBBINICHUC CKOPOCTH Ha TPACCC

Bapuanrt 1
Hara Mocksa- Mocksa- PoctoB H//I- | Bounrorpan- YensOuHCK-
Huxuui CaHkKT- Kpacnonap Camapa Hoocubupck
Hosropon [lerepOypr
4.04 22 27 34 21 23
5.04 10 27 19 34 18
6.04 21 26 33 9 18
7.04 16 15 11 22 24
8.04 23 12 16 18 17
Bapuant 2
[Hara Mocksa- Mocksa- PoctoB H//I- | Bounrorpan- YensOuHCK-
Huxuui CaHkKT- Kpacnonap Camapa Hoocubupck
Hosropon [lerepOypr
4.04 21 23 22 24 27
5.04 24 20 19 22 16
6.04 17 19 17 21 20
7.04 24 24 29 25 27
8.04 27 20 23 24 22
Bapuanrt 3
JHarta Mocksa- Mockaa- Pocros v//I- Bousrorpan- YensaOuHCK-
Hwxawmit CaHkT- Kpacuonap Camapa Hosocubupck
Hosropon [TetepOypr
4.04 25 27 21 25 25
5.04 17 27 19 26 29
6.04 24 25 24 24 21
7.04 21 26 24 20 22
8.04 25 26 26 19 24
Bapuanrt 4
JHara Mocksa- Mockaa- Pocros v//I- Bousrorpan- YensaOuHCK-
Hwxawmit CaHkKT- Kpacuonap Camapa Hosocubupck
Hosropon [TetepOypr
4.04 29 22 28 24 28
5.04 18 19 27 30 24
6.04 34 22 38 32 33
7.04 33 28 27 23 18
8.04 36 33 19 30 43
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Bapuant 5

Hara Mocksa- Mocksa- PocroB v//I- | Bonrorpan- YensOnHCK-
Huxuui CaHKT- Kpacnonap Camapa HoBocubupck
Hogsropon [TetepOypr
4.04 12 20 17 14 12
5.04 15 14 15 18 14
6.04 17 14 14 17 15
7.04 17 16 15 15 14
8.04 16 15 15 16 20
Bapuanr 6
Hara Mocksa- Mocksa- PoctoB H//I- | Bounrorpan- YensOuHCK-
Huxuui CaHkKT- Kpacnonap Camapa Hoocubupck
Hosropon [lerepOypr
4.04 17 24 22 25 17
5.04 20 14 15 14 17
6.04 16 18 13 18 22
7.04 18 16 18 12 20
8.04 17 22 25 12 17
Bapuant 7
[Hara Mocksa- Mocksa- PocroB v//I- | Bonrorpan- YensOuHCK-
HwxnHuit Cankr- Kpacnonap Camapa HoBocubupck
Hosropon [TerepOypr
4.04 37 17 26 19 30
5.04 22 33 25 23 27
6.04 27 20 20 27 19
7.04 34 28 20 14 15
8.04 34 22 32 17 22
Bapuant 8
JHara Mocksa- Mockaa- Pocros v//I- Bousrorpan- YensaOuHCK-
Hwxawmit CaHkT- Kpacuonap Camapa Hosocubupck
Hosropon [TetepOypr
4.04 36 30 26 26 38
5.04 34 31 38 33 24
6.04 27 20 24 30 38
7.04 24 41 32 28 29
8.04 33 25 31 37 22
Bapuasnt 9
[ara Mockga- MockBa- Pocros u//1- Bousrorpan- YenssOMHCK-
Hwxunii Cankr- Kpacuonap Camapa HoBocubupck
Hosropon ITetepOypr
4.04 14 29 23 19 20
5.04 24 28 19 25 28
6.04 30 18 32 28 23
7.04 16 29 24 24 26
8.04 24 34 24 16 31
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Bapuant 10

JlaTa MockBa- MockBa- Pocros v//1- Bousrorpan- YensaOUHCK-
Hwxawmii CaHKT- Kpacuomap Camapa Hosocubupck
Hogropon [TetepOypr

4.04 31 29 31 32 33

5.04 23 33 20 25 29

6.04 27 35 43 29 22

7.04 30 31 33 40 23

8.04 35 24 31 40 29

13.3 Conep:xanue oT4éra

Ha3Banue mpakTtuyeckoit pabOThI, HMCXOAHBIC JaHHBIC, pacUYET KpUTEpHS,

3aKJIIIOUYCHUC.
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IMPUJIOKXEHUE
Taomuna I11

= | o0 L oo | 002 [oca | oae 005 Logs | owr | a0 [osn

0,5000 0,4960 0,4920 0,4880 0,4840 0,4801 0,4761 0,4721 0,4681 0,4641
(NN 04602 0,4562 0,4522 0,4483 0,4404 0,4404 0,4364 0,4325 0,4286 0,4247
0,4207 0,4168 0,4129 0,4090 0,4052 0,4013 0,3974 0,3936 0,3897 0,3859
(0k¢§ 0,3821 0,3783 0,3745 0,3707 0,3669 0,3632 0,3594 0,3557 0,3520 0,3483
0,3446  0,3409 0,3372 0,3336 0,3300 0,3264 0,3228 0,3192 0,3156 0,3121
OFN 0,3085 0,3050 0,3015 0,2981 0,2946 0,2912 0,2877 0,2843 0,2810 0,2776
m 0,2743 0,2709 0,2676 0,2643 0,2611 0,2578 0,2546 0,2514 0,2483 0,2451
Wl 0,2420 0,2389 10,2358 0,2327 0,2296 0,2266 0,2236 0,2206 0,2177 0,2148
m 0,2119 0,2090 0,2061 0,2033 0,2005 0,1977 0,1949 0,1922 0,1894 0,1867
m 0,1841 0,1814 0,1788 0,1762 0,1736 0,1711 0,1685 0,1660 0,1635 0,1611
(M08 0,1587 0,1562 0,1539 0,1515 0,1492 0,1469 0,1446 0,1423 0,1401 0,1379
(%N 0,1357 0,1335 0,1314 0,1292 0,1271 0,1251 0,1230 0,1210 0,1190 0,1170
0,1151 0,1131 0,1112 0,1093 0,1075 0,1056 0,1038 0,1020 0,1003 0,0985
0,0968 0,0951 0,0934 0,0918 0,0901 0,0885 0,0869 0,0853 0,0838 0,0823
0,0808 0,0793 0,0778 0,0764 0,0749 0,0735 0,0721 0,0708 0,0694 0,0681
(%N 0,0668 0,0655 0,0643 0,0630 0,0618 0,0606 0,0594 0,0582 0,0571 0,0559
0,0548 0,0537 0,0526 0,0516 0,0505 0,0495 0,0485 0,0475 0,0465 0,0455
(WA 0,0446 0,0436 0,0427 0,0418 0,0409 0,0401 0,0392 0,0384 0,0375 0,0367
(%N 0,0359 0,0351 0,0344 0,0336 0,0329 0,0322 0,0314 0,0307 0,0301 0,0294
0,0287 0,0281 0,0274 0,0268 0,0262 0,0256 0,0250 0,0244 0,0239 0,0233
7A0N 0,0228 0,0222 0,0217 0,0212 0,0207 0,0202 0,0197 0,0192 0,0188 0,0183
yaN 00179 0,0174 0,0170 0,0166 0,0162 0,0158 0,0154 0,0150 0,0146 0,0143
0,0139 10,0136 0,0132 0,0129 0,0125 0,0122 0,0119 0,0116 0,0113 0,0110
0,0107 0,0104 0,0102 0,0099 0,0096 0,0094 0,0091 0,0089 0,0087 0,0084
0,0082 0,0080 0,0078 0,0075 0,0073 0,0071 0,0069 0,0068 0,0066 0,0064
yaN 0,0062 0,0060 0,0059 0,0057 0,0055 0,0054 0,0052 0,0051 0,0049 0,0048
0,0047 0,0045 0,0044 0,0043 0,0041 0,0040 0,0039 0,0038 0,0037 0,0036
ywa 0,0035 0,0034 0,0033 0,0032 0,0031 0,0030 0,0029 0,0028 0,0027 0,0026
zaeN 0,0026 0,0025 0,0024 0,0023 0,0023 0,0022 0,0021 0,0021 0,0020 0,0019
0,0019 0,0018 0,0018 0,0017 0,0016 0,0016 0,0015 0,0015 0,0014 0,0014
<foN 0,0013 0,0013 0,0013 0,0012 0,0012 0,0011 0,0011 0,0011 0,0010 0,0010
<H8 0,0010 0,0009 0,0009 0,0009 0,0008 0,0008 0,0008 0,0008 0,0007 0,0007

0,0007
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0,0005
0,0003
<Rl 0,00023
0,00016
<A 0,00011
<fl 0,00007

0,00005
0,00003
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Tab6aura 12

Kputnueckue 3nauenus t-kpurepus CTbIOJIEHTa

[oR
=

0,10 005 00l 0,001 df 0,10 005 0,01
1,696 2,040 2,744 3,633 1,670 2,000 2,659
1,694 2,037 2738 3,622 1,670 1,999 2,657
1,692 2035 2733 3,611 1,669 1,998 2,656
1691 2032 2728 3,601 1,669 1,998 2,655
1,690 2030 2724 3,591 1,669 1,997 2,654
1,688 2,028 2719 3,582 1,668 1,997 2,652
1,687 2026 2715 3,574 1,668 1,996 2,651
1686 2,024 2712 3,566 1,668 1,995 2,650
1,685 2,023 2708 3,558 1,667 1,995 2,649
1,684 2,021 2704 3,551 1,667 1,994 2,648
1,683 2,020 2701 3,544 1,667 1,994 2,647
1,682 2018 2,698 3,538 1,666 1,993 2,646
1,681 2,017 2,695 3,532 1,666 1,993 2,645
1,680 2015 2,692 3,526 1,666 1,993 2,644
1679 2014 2,690 3,520 1,665 1,992 2,643
1679 2013 2,687 3515 1,665 1,992 2,642
1,678 2012 2,685 3,510 1,665 1,991 2,640
1,677 2011 2,682 3,505 1,664 1,990 2,639
1,677 2010 2,680 3,500 1,664 1,990 2,639
1,676 2,000 2,678 3,496 1,662 1,987 2,632
1,675 2,008 2,676 3,492 1,660 1,984 2,626
1,675 2,007 2,674 3,488 1659 1,982 2,621
1,674 2,006 2,672 3,484 1,658 1,980 2,617
1,674 2,005 2,670 3,480 1657 1,978 2,614
1,673 2,004 2,668 3,476 1,656 1,977 2611
1,673 2,003 2,667 3,473 1,655 1,976 2,609
1672 2,002 2,665 3,470 1653 1,972 2,601
1672 2002 2663 3,466 1,651 1,969 2,596
1,671 2,001 2,662 3,463 1,650 1,968 2,592

1671 2,000 2,660 3,460 1,649 1,967 2,590

0,10 0,05 0,01 0,001
6,314 12,70 63,65 636,61
2,920 4,303 9,925 31,602
2,353 3,182 5,841 12,923
2,132 2,776 4,604 8,610
2,015 2,571 4,032 6,869
1,943 2,447 3,707 5,959
1,895 2,365 3,499 5,408
1,860 2,306 3,355 5,041
1,833 2,262 3,250 4,781
1,812 2,228 3,169 4,587
1,796 2,201 3,106 4,437
1,782 2,179 3,055 4,318
1,771 2,160 3,012 4,221
1,761 2,145 2,977 4,140
1,753 2,131 2,947 4,073
1,746 2,120 2,921 4,015
1,740 2,110 2,898 3,965
1,734 2,101 2,878 3,922
1,729 2,093 2,861 3,883
1,725 2,086 2,845 3,850
1,721 2,080 2,831 3,819
1,717 2,074 2,819 3,792
1,714 2,069 2,807 3,768
1,711 2,064 2,797 3,745
1,708 2,060 2,787 3,725
1,706 2,056 2,779 3,707
1,703 2,052 2,771 3,690
1,701 2,049 2,763 3,674
1,699 2,045 2,756 3,659
1,697 2,042 2,750 3,646

© 0 N o U~ WIN P

111

0,001
3,457
3,454
3,452
3,449
3,447
3,444
3,442
3,439
3,437
3,435
3,433
3,431
3,429
3,427
3,425
3,423
3,420
3,418
3,416
3,402
3,390
3,381
3,373
3,367
3,361
3,357
3,340
3,330
3,323

3,319



Taommmna I13
Kpurnueckue 3HaueHus kpurepus Oumepa

Crenenun CBOﬁOI[LI I YU CIIUTEJIsA

-----ﬂ-ﬂ-

10,128 9,552 9,277 9,117 9,013 8,941 8,887 8,845 8,785 8,745 8,638 8,527
SN 6,608 5,786 5,409 5,192 5,050 4,950 4,876 4,818 4,735 4,678 4,527 4,366

N 5501 4737 4,347 4,120 3972 3,866 3787 3,726 3,637 3575 3,410 3231
0N 4,965 4,103 3,708 3,478 3326 3,217 3,135 3,072 2,978 2913 2,737 2539
(kN 4844 3982 3587 3,357 3204 3,095 3,012 2,948 2,854 2,788 2,609 2406
(PN 4,747 3,885 3490 3,259 3,106 2,996 2,913 2,849 2,753 2,687 2,505 2,297
ikM 4667 3806 3411 3,179 3,025 2915 2,832 2,767 2,671 2,604 2,420 2,208
(8 4600 3739 3,344 3,112 2958 2,848 2764 2,699 2,602 2534 2,349 2132
il 4543 3682 3287 3,056 2,901 2,790 2,707 2,641 2,544 2,475 2,288 2,067
(W 4494 3634 3239 3,007 2,852 2,741 2,657 2,591 2,494 2425 2,235 2011
(N 4414 3555 3,160 2,928 2,773 2,661 2577 2,510 2412 2,342 2,150 1918
70N 4,351 3,493 3,098 2,866 2711 2,599 2,514 2447 2,348 2278 2,082 1,844
N 4,171 3,316 2922 2,690 2,534 2,421 2,334 2266 2,165 2,092 1,887 1,624
/N 4085 3,232 2,839 2,606 2,449 2,336 2,249 2180 2,077 2,003 1,793 1511
0N 4,034 3,183 2,790 2,557 2,400 2,286 2,199 2,130 2,026 1,952 1,737 1,440
(N 3978 3,128 2736 2,503 2,346 2,231 2,143 2,074 1,969 1,893 1,674 1,355
3,936 3,087 2,696 2,463 2,305 2,191 2,103 2,032 1,927 1,850 1,627 1,286
3,888 3,041 2650 2,417 2,259 2,144 2,056 1985 1,878 1,801 1572 1,192
H3,843 2,998 2,607 2,374 2,216 2,100 2,011 1,940 1,833 1,754 1,519
Taomuna [14

Kpurnueckue 3nauenus kpurepus Konmmoropoa-CMmupHoBa

d o,

o n

P=005 | P=0,01 P=008 | P=0,01
5 0 6074 07279 50 019 0 2302
10 04295 05147 50 01753 0 2101
1% 0 407 0 4202 ) 0 1623 0 1945
20 0 3047 0 3639 80 01818 0 1820
S 0 2716 03255 an 0 1432
% 0 2480 02072 100 01358
40 0 2147 0 2574 n o100 1987 Jy 1863/ Jy
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Kputnueckne 3HaueHns KpuTepusi 3HAKOB

Taomuna I[15

Neni/mt n p=0,05 p=0,01
1 5 0 —
2 6 0 —
3 7 0 0
4 8 1 0
5 9 1 0
6 10 1 0
7 11 2 1
8 12 2 1
9 13 3 1
10 14 3 2
11 15 3 2
12 16 4 2
13 17 4 3
14 18 5 3
15 19 5 4
16 20 5 4
17 21 6 4
18 22 6 5
19 23 7 5
20 24 7 5
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Tab6aura I16

Kputnueckue 3Hauenus kputepusi Buikokcana

ypOBCH]) S3HAYUMOCTHU JJIA ypOBeHb SHAYUMOCTHU JJIsA
OAHOCTOPOHHETO KPUTEPUA OAHOCTOPOHHETO KpUTEPpUA

0025 001 | 0005 0025 001 | 0005
n n

YpoBeHb 3HAYMMOCTH ISt YpoBeHb 3HAYMMOCTH JJIS1
JIBYCTOPOHHEI'O KpUTEPHUS JIBYCTOPOHHET'O KpUTEPHS

0 130 116 101 91
O

0 — — 140 126 IO 100
3 2 0 — 153 137 120 109
n 5 3 1 0 <}N 163 147 130 118
n 8 5 3 1 175 159 140 128
10 8 5 3 187 170 151 138
13 10 7 5 200 182 162 148
17 13 9 7 213 195 173 159
21 17 12 9 227 208 185 171
B

s 25 21 15 12 &7 241 221 198 182
68 30 25 19 15 256 235 211 194
(GR35 29 23 19 271 249 224 207
e 41 34 27 23 286 264 238 220
R 47 40 32 27 302 279 252 233
(B 53 46 3r 32 319 294 266 247
708 60 52 43 37 336 310 281 261
A8 67 58 49 42 353 327 296 276
75 65 55 48 ZLN 371 343 312 291
83 73 62 54 E 389 361 328 307
91 81 69 61 Z¥8 407 378 345 322
100 89 76 68 m 426 396 362 339
o8 110 98 84 75 m 446 415 379 355
119 107 92 83 (08 466 434 397 373
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Taomuna I[17

Kputnueckue 3nauenust kpurepuss U Manna-YutHu
(11 MpOBEpPKHU HEHANPABJICHHBIX anbTepHaTHB) P=0,05

N S
HODODOOnEonOnD

3
-‘ 4045|6789 |10f11) 11 | 12 | 13 | 13
.’ 6 || 7|8 9111213 | 14|15 | 17 || 18 || 19 || 20
g’ 8 (1011|1314 (16|17 |19 21| 22 || 24 | 25 || 27
-‘ 1011214116 18|20 22|24 26| 28 || 30 || 32 | 34
n’ 1013|1517 (192224 (| 26|29 31| 34 | 36 | 38 | 41
g’ 12 |15 17|20 || 23 || 26 || 28 | 31 || 34 | 37| 39 || 42 | 45 || 48
‘ 14 117 |20 (|23 || 26 || 29 || 33 | 36 | 39 (| 42| 45 || 48 || 52 | 55
’ 16|19 23| 26| 30| 33| 37|40 44| 47| 51 | 55 || 58 | 62
’ 18122 |26 (|29 || 33| 37| 41| 45|49 (53| 57 || 61 | 65 || 69
‘ 20124 (| 28 (|33 (|37 41| 45] 50 (| 54|59 63 || 67 || 72 | 76
’ 22 (1261313640 4550 |55|59|64] 67 || 74 | 78 || 83
’ 241129 (13439 (|44 49| 5459|6470 75 || 80 || 85 || 90
‘ 26 |31 (|37 (|42 (|47 |53 |59 64| 70|75 81 || 86 || 92 | 98
’ 28 (34 (3945|5157 63|67| 75|81 87 | 93 | 99 ( 105
’ 3036|4248 (|55 61 67| 74(801 86 93 || 99 | 106 || 112
‘ 3238|4552 (|58 65( 72| 78 85] 92 99 || 106 || 113 || 119
’ 34 (4148556269 76| 83| 90| 98| 105 | 112 | 119 || 127

Taomuna 118

Kpurtnueckue obnactu 1yist xu-keadpam pactupeneacHus

0.100
2.70554
4.60517
6.25139
7.77944
9.23636

10.64464
12.01704
13.36157
14.68366
15.98718

0.050
3.84146
5.99146
7.81473
9.48773

11.07050
12.59159
14.06714
15.50731
16.91898
18.30704

o

0.025

5.02389

7.37776

9.34840

11.14329
12.83250
14.44938
16.01276
17.53455
19.02277
20.48318

115

0.010
6.63490
9.21034

11.34487
13.27670
15.08627
16.81189
18.47531
20.09024
21.66599
23.20925

0.005
7.87944
10.59663
12.83816
14.86026
16.74960
18.54758
20.27774
21.95495
23.58935
25.18818



Taomuna [19

Kputnueckue 3Hauenust k03P hunineHToB koppesinuu CnupMeHa

0,10

0,05

0,01

0,001

n

33
34
35
36
37
38
39

0,10

0,05

116

0,01

0,001

n

61
62
63
64
65
66
67
68
69
70
80
90

100

110

120

130

140

150

200

250

300

350

400

450

500
600

0,10
0,213
0,211
0,209
0,207
0,206
0,204
0,203
0,201
0,200
0,198
0,185
0,174
0,165
0,158
0,151
0,145
0,140
0,135
0,117
0,104
0,095
0,088
0,082
0,078
0,074
0,067

0,05
0,252
0,250
0,248
0,246
0,244
0,242
0,240
0,239
0,237
0,235
0,220
0,207
0,197
0,187
0,179
0,172
0,166
0,160
0,139
0,124
0,113
0,105
0,098
0,092
0,088
0,080

Kputnyeckne 3HauyeHus koadhcpuumeHTOB Koppensauum r-CnupmeHa

0,01
0,327
0,325
0,322
0,320
0,317
0,315
0,313
0,310
0,308
0,306
0,286
0,270
0,256
0,245
0,234
0,225
0,217
0,210
0,182
0,163
0,149
0,138
0,129
0,121
0,115
0,105

0,001
0,411
0,408
0,405
0,402
0,399
0,396
0,393
0,390
0,388
0,385
0,361
0,341
0,324
0,310
0,297
0,285
0,275
0,266
0,231
0,207
0,189
0,175
0,164
0,155
0,147
0,134



Tao6mwuma I110

Kputrnueckue 3nauenns Q-xpurepus Pozenbayma

n N B W] ]8I0 0] A ]22]B]a] 5] %)
e=0,05

7
7|
7
-
7
-
8
8
]
5=0,0

SScisnee:

1

14

.aTﬂTTTTﬂT?T_

1
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Tao6mmma I111

Kputnueckue 3HaUeHHS KpUTEpHsI TCHICHIUN S-J[PKOHKHpa I KOJTWYECTBA TPYTII
oT Tpéx 10 mecTH (3<c<6) u KoIMYeCTBa UCTIHITYEMbIX B KXKJIOH rpymnre
oT AByX 10 aecaru (2<n<10)

N
c
2 3 - 5 6 7 8 9 10
p* 0,05
3 10 17 24 33 42 53 64 76 88
4 14 26 38 51 66 82 100 118 138
5 20 34 9N n 92 115 140 166 194
6 26 44 67 93 121 151 184 219 256
p~0,01
3 - 25 32 45 99 74 90 106 124
4 20 3 50 A 92 115 140 167 195
5 26 48 72 99 129 162 197 234 274
) K] 62 94 130 170 213 260 309 361
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