I'/TIABA 3

BOCXO/ISAIIAS CTPATETUSA
AHAJIM3A TAHHBIX

1. CHEI'O HAYMHAETCS AHAJIN3?

Bocxooswaa cmpameaus ananuza u Hucxooswas cmpameausi ananuza. Pasnuuue nonamuii
«aHanU3 OAHHLIX» U «JIO2UKA AHAIU3Ay» (1o2udeckas cxema auanusa). llepeuunviii ananusz
Kak cocmaguas yacmo ar0oou cmpameeuu. Ilpusnax. Ananuz «nosedenus» omoeibHo 835-
moz2o npuznaxka. Bapuayuonnweiii pso. Oonomeproe pacnpeoenenue. Ilokasamenu pacnpe-
Oenenus. Abcontomuas, OmHOCUMENbHAs U HAKONJIeHHASA Yacmomsl. /leleHue Ha uHmepea-
avl. Llenu nepsuunozo ananuza 0anHwlx. «A36lK» ananusa pacnpeoeneHuil.

CrnemyeT HaOMHUTH, YTO B KAYECTBE TPETHETO CTPYKTYPHOTO AJIEMEHTa 00JIACTH IM-
MAPUIECKOMN COIMOJIOTHH, 0003HAUYCHHON HAMU KaK Mem000102Usl AHAIU3A OAHHbBIX, BbI-
neseHa:

BOCXOZsIlIasi CTpaTerus aHajin3a (IMpOBEPKH OMHCATEIbHBIX TUIOTE3; MOUCK SMITUPH-
YECKUX 3aKOHOMEPHOCTEH, HAaUMHAS C MPOCTHIX M 3aKaHYUBAs CIOKHBIMH JJisi (popMHUpOBa-
HUS HOBBIX THUIIOTE3).

Crnemyer 0co00 OCTAaHOBHUTHCS Ha HWCIOJB30BAHWU TApbl TOHSATHU: 60CX00AU4aA
cmpamezusn AHANU3A - HUCX00AWAA cmpamecuu ananuza. Yto Kacaercs MpOCTO Hapbl
MOHSATUN «BOCXOJSIIAsl CTPATErusl - HUCXOAIIAsi CTPATErus», TO OHA UCIOJb3YETCS B OM-
MUPUYECKOIN COLIMOJIOTMH B Pa3HbIX KOHTeKcTax. Hampumep, ans o603HaueHus: BHIOOPOY-
HOW cTpareruu B uccienoBanuu. Eciu c6op mHPOpMAIMH OCYIIECTBISIETCS O TaK Ha3bI-
Ba€MOMY METO/Y «CHEKHOTO KOMay, TO 3TO MPUMEP BOCXOAIIEH BEIOOPOYHON CTpaTeruu.
Takasi cTpaTerusi MCMONB3yeTCs OOBIYHO IS M3YyYCHHUs JIATEHTHBIX COIHMAIBHBIX TPYIII
(HApKOMaHOB, CKPBITHIX aJIKOTOJUKOB | T. 1.). C HUCXOAIICH BEIOOPOUYHON CTpaTeTuei Mbl
CTaJIKUBaeMcsl MpH (POPMHUPOBAHUM BBIOOPKHU, MCXOMS U3 CTPYKTYpPhl T€HEPATbHOW COBO-
KYIHOCTH. DTO ABJISETCS TUIMMYHBIM JUIsl U3y4YeHHs 00IecTBeHHOro MHeHUs. Pa3ymeercs,
B paMKax OJIHOTO U TOTO K€ HCCIEJOBaHUs OJHOBPEMEHHO MOTYT HMCIOJIb30BAaThCA KaK
HUCXOZIIas, TaK ¥ BOCXOos11asi cTpaTeruu (OpMUPOBAHUS BEIOOPKHU.

Takyro mapy TEpMHHOB MOKHO MCIOJIb30BaTh U ISl XapaKTEPUCTUKHU JIOTUKU UCCIIe-
JI0BATEIbCKOTO Mpoliecca B IIeJIOM, a UMEHHO NIl 0003HAUYEHHUs JBYX MOAXOJ]0OB K H3yye-
HUIO COIMAIILHOM peaTbHOCTH. MBI X 0003HAUMIIN KaK CTATUCTHYECKYIO i TYMAaHUTAPHYIO
Tpaauuuu (MOIXO/bl, MAapaJurMbl) B SMIOUPUUYECKOI counonoruu. 3BecTHO, YTO JaTeHT-
HBIEC COIMANIbHBIEC TPYIIIBI, B OTIMYUE OT APYTHX, IIeTIeCO00pa3Hee n3ydarh 1Mo BOCXOISIICH
cTpareruu [6], T. €. HE TOJIBKO cTpaTerust GOPMUPOBAHMS BEHIOOPKH HOCHT BOCXOISIININ Xa-
pakTep, HO M BCE UCCIIEIOBAHKE B 1IEJIOM MOCTPOEHO MO BOCXOJAIIEH CTPATETUN U3YyUCHUS
TaKHUX TPYIIIL.

DTa nmapa TEPMUHOB NMPUMEHSETCS U B IOCTATOYHO Y3KOM CMBICIIE B TAK HA3bIBAEMBbIX
METOJIaX MHOTOMEpPHOW Kiaccuukanuu ajas 0003HaYeHHs] IPOLEAYPbl JEIeHHs IMIUPHU-
geckuX 00BeKTOB HA Tpynnbl. O MOHATHH «KIaccH(PHUKAIMI) MOWIET pedb B MOCIETHEN
4acTU KHUTH. DTO MOKa peMapka i «Bce3Haek». [lapa «Bocxonsiias cTpaTerus aHajinsa



JAHHBIX - HUCXOJAIIAsl CTPATeTUs aHallM3a JIaHHBIX» COCTABIISIET OCHOBY Nsi (HOpMHUPOBa-
HHUS B COIMOJIOTHYECKOM HCCJICIOBAHUU JIOZUKU AHAIU3A OAHHBIX, J102UYECKOU CXeMbl
ananuza. Counosor BEIOUPAET CTPATETHIO aHAJIM3a JAHHBIX UCXOS U3 CIICIU(PUKHA CBOETO
uccienoBaHus (1Ie7H, 3a7a4u, THIOTe3bl). PaccMOTpUM HECKOIBKO MCCIEN0BATENBCKUX CH-
Tyawuil.

Ilepeas cumyauyusn

[IpennonoxuM, y comuonora HeT 4eTko 0003HaueHHBIX TMIIOTE3 HU OMHMCATENBHOTO,
HU OOBSICHUTENBHOIO XapakTepa. Pazymeercs, B paciipiBUaToil popme OHU Bcerna cylie-
CTBYIOT. Beap coumouior, xenas «B3IISHYTb» Ha COLMAIBHYIO PEaJbHOCTb YEPE3 NPU3MY
KaKoOro-TO MOJX0/a, OTBEYAET Ha BONpOoChl « Ymo uzyuams?» u «3auem u ona oocmudice-
Husa Kaxkux yenei uzyuams?». OTCyTCTBUE YETKOCTH B TMIIOTE3aX TPEOYeT ONpesieleHHON
cTpaTeruu npu padoTe ¢ 3MmnupudeckuM MarepuaioM. CHagasia COLMOJIOT B «MEILIKE» C
uHpopMaLrel HaBOJUT «KOCMETHYECKHI» MOPSAAOK - UIIET MPOCThIE SMIUPUUYECKHE 3aKO-
HOMepHOCTHU. VX MOXHO Ha3BaTh U pecyaapuocmamu. lIpexae BCero oH BbLAEISAET caMU
SMIUPHUECKUE UHIUKATOPBI, €M uxX HeT. C 3Toi cuTyanueil Mbl cTankuBaemcs rnpu pado-
TE€ C TEKCTOBOHM MH(pOpManneil. Mbl ¢ BaMU BBIIEISIIN dJIEMEHTAapHbIE 000CHOBAHHUS H 3JIe-
MEHTBI B KOHTEKCTE IPUMEHEHUSI METO/1a HEOKOHUYEHHBIX NpeanokeHuil. [lepBeie u3 HUX u
SIBJISTTUCH SMIIUPUYECKUMU UHIANKATOPaMHU.

[Ipu pabote ¢ OuorpadusmMu moaeH, ¢ TeKCTaMU MOy (GOpMaTu30BaHHBIX U CBOOO/-
HBIX UHTEPBBIO €CTECTBEHHBIM 00pa30M IMOSBIIAETCS HEOOXOIUMOCTh B aHAIU3E, YCIOBHO
TOBOpsl, «n06edeHuUs» OTICIBHO B3STOr0 3MIIMPUYECKOr0 MHIMKATOpa. 3aTeéM BO3HMUKAET
MOTPEOHOCTh B @HAJIN3€ COBMECTHOT'O «IOBEACHHUSA» JBYX dMIMPUYECKUX WHIUKATOPOB, B
aHaJM3e X B3auMocBs3ei. Takum 0Opa3oM, JOrMKa aHaINU3a SMIUPUN CTPOUTCS 1O BOCXO-
nsuien (0T yacTHoro kK obuiemy) crpateruu. HauanbHbIi 3Tan TakoW CTpaTeruu - nepeud-
HbLIl ananu3 / nepeuydHas 00padomKa OaHHbIX.

Conmonor, Ucxolsd U3 BOCXOISLIEH CTpaTeruu, MOCIEA0BATEIbHO HMILET OTBETHI HA
BOIPOCHI, TAKHUE, KAK: HE OOBEIUHSIOTCA JIU SMIIMPHUUECKUE UHIAUKATOPBl B KaKHE-TO IpyI-
bl, @ 00BEKTHI - B Kiacchl. K mpumepy, moxoxue B ONpeeIEHHOM CMbICIIEe 00BEKTHI pe/-
CTaBJISIIOT COOOM HEKHMM KJIacc, a B3aMMOCBSI3aHHBIC MEXKy COOOM AMITUPUUYECKUE WHIUKA-
TOPBI MOTYT 00pa3oBaTh HEKYIO Ipymiy. BromHe Bo3MOKHO, UTO OOBEKTHI, OTHECEHHBIE K
OJTHOMY U TOMY ke (popMarIbHOMY KJlaccy, sIBISIOTCS OJHOTUIIHBIMH. A IpyIma SMIUpuye-
CKUX MHJIWKATOPOB MOKET MHTEPIPETUPOBATHCS KaK HEKUH CreUM(UUIECKUNA COLUAIbHBINA
daktop. O comepaHUU TOHATUH «THI» U «(DAaKTOp» MOWAET pedyb B MOCJCAHEH TiaBe.
I'maBHast 3a1a4a B TaKUX MCCIEIOBATEIBCKUX CIOXKETax - MpoliieMa unmepnpemayuu pas-
HOTO POJia 3MIIMPHUUYECKHX 3aKOHOMEPHOCTEH, MO0 OHM BBIPAXKalOT KaKue-TO TEHACHLUH,
CUH/IPOMBI.

Bmopasa cumyayusn

VY conmosnora MOryT OBITh YETKO 0003HAYEHBI TUIIOTE3BI UCCIe0BaHusA. B aToM ciry-
yae JIOTMKA aHallu3a MOXXET CTPOUTHCA KaK B paMKaX BOCXOJAIIEH, TaK M HUCXOJSIIEH
cTpareruid. BeiOop cTpareruu 3aBUCHUT OT XapakTepa TMI0Te3 U OT TOr0, KAKUMH arpuop-
HBIMU 3HAHUAMU (3HaHI/I}I, HNMCBIINUCCA 0 HpOBeILCHI/ISI I/ICCJICI[OBaHI/I}I) pacnonaraeT HCCIIC-
noBaTenb. JlOMyCcTUM, YTO MCTOYHUKOM SMITMPUYECKONW MHGOPMAIMH SBIISCTCS WHIWBHI,
TEeXHHKA cOOpa JaHHBIX )KECTKO CTPYKTYpPHUPOBAHA; B MCCIEAOBAHUU MPOBEPSIOTCS TOIBKO
oIpcaTebHbIe TUIOTE3bl. Torma Takyke HeoOXOAUMBI BOCXOAIINE, OT YaCTHOTO K oOIie-
My, CTpaTeruu aHanan3a. BCoMHUM U3 NpeablIyInero MaTepuaa, 4To B Ipouecce npsiMoro
PaHXUPOBAHUS JIJISl IPUHSTHS PEIICHUSI O IPUCBOCHUHM PAHTOB HaM HEMPEMEHHO TpeOoBa-
JIOCH I/I3y‘-II/ITI: CTCIICHb QIII/IHOILyH_II/ISI peCHOHI[CHTOB B OIICHKC OGBCKTOB paH)KI/IpOBaHI/IH.
Jlnst 5THUX 1enel B mpoliecce aHaiM3a OMSTh K€ TPeOyeTcs NBIKEHHE IO BOCXOJISIICH
CTpaTeruu.

[TycTh TMMOTE3a 3BYYHT CIACAYIOIMIMM OOpa30M: MOJIUTHIYCCKHE TIPUCTPACTUS Hacee-



HUS B OCHOBHOM OIIPEACINISAIOTCS BO3PACTOM U MPOUCXOXKACHHEM. I MpoBEpKU 3TOM TH-
MOTE3bI COIMOJIOT OMPEENIIeT BCEBO3MOMXKHBIC CBSI3U ITHUX »IIPHUCTPACTHIN» C OTPOMHOMU CO-
BOKYITHOCTBIO Pa3IUYHBIX SMIIUPUIECKUX UHIUKATOPOB. Ecim u3 Bcex cBs3el OKa3bIBAIOT-
Csl CaMbIMH CHJIBHBIMH CBSI3b C BO3PACTOM U C MPOUCXOXKIEHUEM, TO CUUTACTCS, YTO TUIIO-
Te3a nmoaTBepaniack. K mpumepy, chopMyupyeM Apyryro THIIOTE3y: B Poccun cymiecTBy-
I0T THUIIBI DJIEKTOPATIBHOTO MOBEJACHUS O0NacTel, HHTePIPEeTUpyeMble Kak OOBEKTHI COIHU-
aIbHOTO yrpaBieHus. B ToM cmbiciie, 4TO MEXaHWU3M BO3ACHCTBHUS Ha OTIEIbHBIC 00JaCTH
OJIMHAKOB, €CJIM OHU OTHECEHBI K OJJHOMY U TOMY K€ TUIy. /{7151 mpoBepKU TaKoW CIOXKHOM
TUNIOTE3bI HEOOXOAMMYIO OCHOBY JIJISl JIOTHMKM aHAJIM3a COCTABIISIET HUCXOIAIIAs CTPATETUS
aHanu3a (ot o0uiero kK yactTHomy). Takoi mpumMep OyaeT npuUBeIeH B OCIEAHEH TTIaBe.

SlcHO OfHO: TIpOBEpKA TAKOTO POJa TUIIOTE3 MPEANOJaraeT «IpoayMbIBaHUE)» BCEH
JIOTUKU aHalu3a anpuopu (1o cbopa sMmupudeckoid HHPopMaIum). IT0 0O4eHb HE MPOCTO.
BwmecTte ¢ TeM Takoe «IpoayMBIBAHHE» HYXKHO M BXKHO JIaXKE B OMUCATEIBHBIX UCCIIEI0BA-
HUSAX. A B CEpbE3HBIX AHATUTUYECKUX HCCIECNOBAHUSAX Ui MPOBEPKU CIONKHBIX THUIOTE3
TeMm Oosee. BcmoMHMM, 9TO MBI C BAMU pacCMaTpUBAIU HECIOXHBIC MOJICIIA U3YYCHHS OT-
JENbHBIX CBOMCTB COIMANILHBIX OOBEKTOB JUIS MEPEX0/ia C TEOPETUUECKOTO YPOBHS HA M-
nupudeckuid. [Ipu 3TOM COBEpPIIEHHO HE 3aTparuBajd BOMPOCHI OOPATHOTO Mepexoja, AJis
KOTOpOTO KpaliHe Ba)XKHO MOHSTHE JOTHUYECKON CXEeMbI aHaJIN3a.

Ecnu BepHyThCSA K MOJIENTM U3YUYECHHSI CBOMCTBA COIMAIBLHOTO O0OBEKTA, TO, B KOHTEK-
CT€ HAIIMX PACCY>KICHHM, JIOTMKAa aHalu3a MO3BOJSET YTOYHUTHh HE TOJNBKO CaMy TaKylo
MOJIeJIb, HO U TIPEATNOJaraeT MpoJyMbIBAHHE 3apaHee JIOTMKU TOJYYCHHS dMITUPUIECKUX
3aKOHOMEPHOCTEH M, COOTBETCTBEHHO, MEPEXO0]] OT HUX K TEOPETUYECKUM OOOOIICHUSIM.
Pazymeertcs, peub UIET yKe O CIONKHBIX IMIUPUUECKUX 3aKOHOMEPHOCTSIX, MOTYy4aeMbIX
HA OCHOBE BCEH CHCTEMBI U3yYaeMbIX B HMCCIECIOBAaHUH CBOMCTB. B 3aBHCHMOCTH OT JOTH-
YECKOM CXEMBbI aHAJIM3a COIHOJIOT OIMPEACINISIET U TO, KAKOTO POJia SMIIMPUUECKHUI MaTepHa
€My HY’KEH, U TO, KaKue MpUeMbl «00padoTkm» HHPOpMAIIUH HEOOXOIUMBI, U TO, B KaKOM
MOCIIEOBATEILHOCTH OYJET CTPOUTHCS JIOTUKA M3YUYEHUS U 00BACHEHUA TOTO WIW WHOTO
colyajgbHOro (peHoMeHa. B Takux ncciaenoBaTeNIbCKUX CIOKETaX IJIaBHBIM SIBISIETCSI KOH-
[enTyaabHas CXeMa, TEOPHs «BUACHUS» COIMAILHON PeaTbHOCTH, TaK KaK HAET MOUCK OT-
BeTa Ha Bonpoc «llouemy amo?». J{ns Takoro ciydas HeoOXoauma HUcxoadas (ot oouie-
ro K yacTHOMY) crpaterusi aHanu3a. [louck orBera Ha Bompoc «Ilodemy 3T0?», mpoBepka
OOBSICHUTENBHBIX TUIIOTE3 COL[MOJIOTHYECKOTO UCCIIEOBAHNUS BO3MOXKHBI TOJIBKO B PaMKax
HUCXOJISIIEH CTpaTeruu aHam3a. Bee, 9To ¢ 3ThM CBsi3aHOo, OyAeT 00CYKIaThCs B MOCIIEI-
HEW 4acTH KHUTH.

B otnenbHO B3ATOM COLMOJIOTMYECKOM HMCCIIEOBAHUN BO3MOKHO COUYETaHHE BOCXO-
JATIEH M HUCXOJISIIEH CTpaTeruid aHanu3a. Ta U apyrasi CTpaTerud MOTYT OBITh pealin3o-
BaHbI Ha TMPAKTHKE C TIOMOIIBIO OJHUX U TEX K€ METOAOB, IPUEMOB, CIOCOO0B «0OpaboT-
ku» uHpopmanuu. Hanpumep, Kk TAKOBBIM OTHOCSITCSI TaK Ha3bIBa€Mbl€ METObl MaTEMaTH-
YECKOU CTAaTUCTHUKH (ITO Takas 00JIaCTh MaTEMATHUECKON HAYKH, KOTOpas B ONPEIEICHHON
Mepe Kak Obl 00CITyKMBaeT HayKH, paboTalonue ¢ SMIUPUISCKIM MaTepUaioM) U METOIbI
MHOTrOMepHOTo aHanu3a. Cio/la BKJIIOYAIOTCS U TaKHE€ METObl, IPUMEHEHUE KOTOPBIX TEO-
pPETHYECKH MOKET ObITh HEOOOCHOBaHHO. B TOM cMbIciie, YTO 3aKOHOMEPHOCTH, MOJIy4EH-
HBIC NI BEIOOPKH, HENB3sl PACpPOCTPAHUTH (MIEPEHECTH) HA BCIO T€HEPAJbHYI COBOKYII-
HOCTh. OJIHAKO 3T METOJBl «XOPOLIO» paboTarOT Ha MPAKTUKE U UX MPHUHATO Ha3bIBATh
IBPUCTUYECKUMHU B OTJIMYUE OT CTATUCTHUYECKUX. K pa3nuuuio MOHSATUH «CTATUCTHKA» U
«OBPUCTHKA» MBI elie BepHeMcsl. Bcs COBOKYMHOCTh TEXHUYECKUX MPUEMOB (110 CYTH, 3TO
MCIOJIb30BAaHNE MAaTEMaTUYEeCKOro GopMann3Ma WIH MaTeMaTHYECKUX METOJOB B COIHO-
JIOTUU) Ha3bIBAETCS METOJAMU AHANU3A OAHHBIX.

K sToMy pa3zgeny Mbl NOJONLIM ¢ TOHUMAHUEM TOTO, YTO COLIMOJIOTY, U3yYaroleMy
pa3inyHble COlalIbHbIE (PEHOMEHBI, TPUXOIUTCS CTPOUTH MOJAEIU M3yUYEHUS WX CBOWCTB,
MOJIb30BAThCS PA3IUYHBIMU THIIAMH HH(DOpPMAIMH, MPUMEHITh COBOKYIMHOCTH MPHUEMOB
M3MEpEHUS JIATEHTHBIX, HEMOCPEICTBEHHO HEe HaOJI0JaeMbIX IMPU3HAKOB, BHIOMpATh CTpa-



TErvIo aHajin3a. TO U €CTh Hauajao Havajl aHaju3a JaHHbIX.

Habmronaemble nmpu3Haku Mbl Ha3bIBAU SMIIMPUYECKUMH UHIUKAaTOpaMu. B mpenbi-
OYUIMX pa3/ienax OHW ObLIM HALIMMHM TJIABHBIMH MOHITHAMU. 371ECh H J1ajiee TAaKOBBIMH Oy-
nyT npuznaxu. [Ipu3HaKOM MOXET OBITh U OTJENBHO B3SATHIA SMIUPUUYECKUN HHAUKATOD, U
MPOM3BOJIHBIA OT HHUX IMOKa3aTeslb. Hampumep, nmpuzHakoMm OyJeM Ha3bIBaTh JIOOBIE MOKa-
3aTesu, MHAEKCHI, KOd(pGUIIUEHTHI, BOZHUKAIOIINE B paMKaX paOOThI C JAHHBIMU THUIIA «TO-
CyIapCTBEHHAsI CTATHCTUKAY, «Or0KeT BpeMeHm». [Ipu3Hak, kak u 10001 SMIUPUIECKAN
WHJUKATOP, UMEET JJI HAcC T€ € TPU YPOBHS U3MEPEHHUS: HOMUHAJIbHBIMN, MOPSIKOBBIM,
«MeTpuueckuity. Kak MUHUMYyM, MbI JOJIKHBI HAYYUTbCS U3y4aTh «IIOBEACHHUE» BCEX TPEX
TUIIOB MIPU3HAKOB, U3MEPEHHBIX 10 TPEM TUIIAM ILLIKAJL.

[IpencraBnsieTcs BaKHBIM €Ille pa3 MOBTOPUTH ciedyroniee. HecMoTpst Ha MHOT000-
pasue mKkan (B JaHHOM Ciy4ae Kak JHHEEK Ui U3MEPEHHs] Yero-TO) B COLMOJIOTHUHU, MBI
paccMaTpuBaeM TOJBKO TPU TUIA MK U K «METPUYECKUM» OTHOCHM BCE LLIKAJIbl, yPOBEHb
M3MEPEHHMS IO KOTOPBIM BBIIIE€ OPSAIKOBOIO, T.€. TO, YTO OYE€Hb IIOX0KE HA YUCIIA, HA «KO-
JINYECTBAY.

C dero e HaYMHAETCs AHAIIU3 «MO8EOEeHUA) OTIIEIBHO B3STOrO MPU3HAKA TOTa, KO-
ra uHpOpMAaIUs «JISKHUT» Ha cTolie conuosiora? Takoi aHanw3 HEOOXOMAUM MPAKTHICCKU
BCET/Ia He3aBUCUMO OT UCCIIEIOBATEIbCKUX 3a7ay, TUTIOB HH(POPMAIH, BEIOOpA CTPATETUl
aHanu3a. Peub naer xak Obl 0 «cOIMAIbHOM OyXrajiTtepun», a3bl KOTOPOU BbI JIOJKHBI OC-
BouTh. [lpakTnuecku B m0OOOW KHUTE, B Ha3BaHUE KOTOPOW BXOJAT CJIOBa
«...cmamucmudecKue mMemoowl 6...», Bbl HaWJETE OINpEeNeICHHbI MaTepua M0 OCBOEHUIO
3THX a3oB [2, 3,7,8,9, 11].

HecMmotps Ha To, 4TO HMXKE paccMaTpUBAETCS NMPUMEP, UMEIOLIUI OTHOIIEHHE K JaH-
HBIM aHKETHPOBAHUS, BCE BBIBOJIBI OTHOCSITCS K aHAIHM3Y JIIOOBIX BapHAIIMOHHBIX U JTWHA-
Mudeckux psnoB. K coxanenuto, 00beM KHucy HE TO3BOJIET NPUBECTU PYTUE MPUMEPBI.
Ha npoTspkeHun Bcelt 3Toil r1aBbl B OCHOBHOM OyJleM MPUBOAHUTH (PparMeHTHl U3 HEKOTO-
poro uccienoBanus Ha Temy «CTpyKTypa BpEeMSIIPENPOBOXKICHUSI CTYACHTOB: CPaBHU-
TEJIbHBIA aHAIMU3 BY30B», MPUAYMaHHOIO (MOJIEIBHOI0) HAMU B KauecTBe mpumepa. Coop
JAHHBIX OCYIIECTBIISUICS B HEM KaK IO HCIOIh30BAaHUIO OIOKETa BPEMEHH, TaK M 1O BO-
MIPOCHUKY «CJIOKHOM CTPYKTYpPbI»; T€HEpaJIbHasi COBOKYITHOCTb - CTYJIEHTHI By30B Poccun,
Hac B 3TOM uccrnenoBanuu OyAyT HHTEPECOBATh TOIBKO CTYACHTHI-TYMaHUTAPHH, T. €. He-
KOTOpasi MOJBBEIOOPKA.

PaccMoTpuM Bcero Tpu MpU3HaKa M3 ATOTO HMCCIENOBaHUA: OyAylIylo Hpodeccuro
CTyJEHTa-T'yMaHUTapHsl, €ro YJIOBIETBOPEHHOCTh y4e00i U MPOAOIKUTEILHOCTh BPEMEHH
Ha y4eOy. OTHOCUTEIBHO TPETHETO MPHU3HAKA HYKHO MOTUYEPKHYTH cienyromee. [Ipomo-
KUTEJIBHOCTh B JIAHHOM CJIydae IMpeACTaBiseT co00i cyMMy 3aTpaT BPEMEHHU Ha IpOCIy-
LIMBAaHUE JICKIMI, HA y4acTHE€ B CEMHUHAPCKHUX 3aHATHUSAX, HA JOMOJHUTEIbHBIE CaMOCTOS-
TEJIbHBIE 3aHATHUA, a TAKXKE HA MEPEPBIBBI MEXIY ayJIUTOPHBIMU 3aHATHUSAMH. B KauecTtBe
npumMepa OyzieM paccMaTpuBaTh CPEAHECYTOUHYIO, HAPUMED, 32 HEACIIO0, IPOI0IKUTEIb-
HOCTb. «lIpoodonxcumensnocms» MMEET METPUYECKUM YPOBEHb H3MEpeHUs. «Byodywian
npogpeccus) Kak NPU3HAK MMEET HOMHHAJIBHBIM YPOBEHb M3MEpPEHUsA. «Yooeénemeopen-
HOCcmb yueboity MOXKeT ObITh U3MEpeHa MOCPEICTBOM JIOTMYECKOro KBajpaTa Mo MSATH-
OayUTbHON TOPSAIKOBOW mikane. Torma oHa MOHUMAETCS TONBKO KaK YAOBIETBOPEHHOCTH
y4eb0oii B «pOJHOM» By3€ (BEpHUTECHh K TOMY pa3jelly, TIe OOCYXKIaeTcs JTOTHMYECKHI
KBaapar). BMecTo 3TUX Mpu3HAKOB MOKHO OBLIO OBl BEIOPATH U JIIOOBIE IpyTHE.

UTo 03HaYaeT aHaM3 «IMOBEICHUS» MPOPECCHU HA COBOKYITHOCTH OOBEKTOB? DTO
O3HAYaeT, YTO Mbl JIOJDKHBI 00padomamsy SMIMPUYECKUE TaHHBIC, YTOOBI NOIYYHUTH pac-
npeoenenue U3y4yaeMbIX OOBEKTOB (B HAIIeM CiIy4ae CTYJEHTOB-T'yMaHHUTapHeB) MO MpO-
(beccroHaNBHBIM TPYIIIAM U IO XapakKmepy 3TOT0 pacupeAeseHus CyAuTh o0 mpodeccuo-
HAJIBHOW cmpyKmype ONPOIIEHHBIX CTYAEHTOB. /{51 MPOCTOTHI M3JI0XKEHUS Oyny MPUBO-
IUTHh TU(GPBI MOJEIBHOTO XapakTepa, T. €. B PealbHOM HCCIICOBAaHUH OHHM HE OBLIU IMOJTY-
yeHbl. [Ipeamnonaoxkum, 4To HAC MHTEPECyeT BOCEMb MpoQeccHii, Bce OHU 3aKOIUPOBAHBI



mudpamu ot 1 10 8, a YKCIO CTYIEHTOB-TYMaHUTApUEB CPEIU BCEX OMPOIICHHBIX PaBHO
1000. Takum 006pazom, UCXOAHO Mbl UMEEM MATPUIy JAHHBIX THMA «OOBEKT - MPU3HAKY.
W3 Hee BBIZEINsIEM ISl aHATTU3A CTOJIOEI] MATPHIIBI B COOTBETCTBUH C aHAJM3UPYEMBIM TIPH-
3HakoM. IlojcunThIBaeM B 3TOM psily YMCIIO PECIIOHJCHTOB, KOTOpbIE B HelaleKkoM Oyy-
meM OyAyT UMETh Ty WK HHYIO npodeccuto. Tem caMbIM MOJIydaeM yacmomy BCTpedae-
MOCTH B BBIOOpPKE CTyJIeHTa TOM MM HHOW OyayIiel npodeccu.

Pacnpenenenne omnpomeHHbIX 1Mo mpodeccusm npeacrasieHo B tadimme 3.1.1. Oto
pe3yJIbTaThl CAaMOro MEPBOrO 3Tana CUCTEMAaTU3aluKl SMIIMPUYECKUX JaHHbIX. Pacnpenene-
HUE MOXET OBbITh MPEACTABICHO U OMHCAHO Ha «GI3bIKE» YEThbIpeX Noka3arteneil. [lepsblii -
adconromuan yacmoma, T. €. YUCJIO CTYACHTOB C ONPEAEICHHON «Oyayei» npodeccuei.
Cpenu onmpoIIeHHBIX CTYyAEHTOB okazajoch 100 Oynymux monurtonoros (mpodeccus 1),
200 couumomnoroB (mpodeccus 2), 300 kynbTypomoros (mpodeccus 3), 100 ¢unomoros
(mpodeccus 4), 50 ncuxomoros (podeccus 7) u 250 ucropukos (mpodeccus 8). CTyneHTHI
¢ Oynymumu rpogeccusMu, 0003HaYeHHBIMU Kak 5 U 6, B BBIOOPKY He momnanu. B 3Tom Het
HUYETO YAWBUTEILHOTO, €CIH MPU (POPMUPOBAHUH BHIOOPOYHOI COBOKYITHOCTH HE YUHTHI-
Bajach Oyaymias npodeccus CTyAEHTa. DTU IIEeCTh 0003HAYEHHBIX M BCTPEYAIOIIUXCS B
BbIOOpKE TIpodeccuit, Oy1eM HCIOIB30BaTh B TIPOIIECCE TANBHEHINIEro aHaIu3a.

Tabnuya 3.1.1

PacnpenesieHue cTyeHTOB 1o ux Oyayumeii npodgeccun

IMOKA3ATEJIM BYAYHIAS ITIPO®ECCHUSA CTYJEHTA Hroro
1 2 3 4 5 6 7 8

1. AocomortHas | 100 200 300 100 - - 50 250 1000

4acToTa

2. OTHOCUTENLHAs

yactora B goiax | 0,1 0,2 0,3 0,1 - - 0,05 0,25 1

("4acTocTh)

3. OTHocHUTENbHAS 10 20 30 10 - - 5 25 100

gacToTa B %

4. HaxormieHHas HE UMEET CMBICJIA

yactoTta B %

Bropoii mokazarenp B TaONULE - OMHOCUMENbHAA YACMOMA 6 001AX, WU uac-
mocmb, T. €. 3TO JI0JIsl PECIIOHJICHTOB OIPEIEIeHHON NPOodeCcCHu CPeaU BCEX ORPOULIEHHBIX
CTYJEHTOB-r'yMaHuTapueB. O4eHb 4acTO B COL[MOJOTMYECKUX MCCIEJOBAHUAX HapsAy WIH
BMECTO YHKCJa ONMPOLICHHBIX HCIOIb3YETCS YUCIO omeemueuiux. Jljisd Hallero npuMepa He
UMeeT 3HaYCHHMS, [0 OTHOLICHUIO K KAKOMY «YHCITY» CUYUTAETCS J0JIs, NOO YUCIIO OTBETHB-
IIMX COBIAJAET C YUCIIOM OMPOIICHHBIX. B MaccoBBIX ompocax pa3indeHHe dTUX BEJIUYUH
HOCUT NPHUHLMIUAIBHBIA XapaKTep, TaK KaK YHUCIO HE OTBETUBIIMX OBIBAET JOCTATOYHO
oonpmuM. Cama xe npodiema He omeéemuuiux SIBISCTCS CEPbEe3HOM MPoOIeMOl B Mac-
COBBIX OmNpocax. MbI Kacanuchk 3TON MPoOJIeMbl IPH 0OCYKACHUHU TaK Ha3bIBaeMOM (HaMM)
po0GJIeMbI COLMONIOTHYeCKOro HyIsl. OTHOCUTENbHAS YacTOTa B JIOJISAX - 3TO Ba)KHBIN MOKa-
3aTelb JJIS MOCIIEAYIOUINX 3TAallOB PA0OTHI C TaHHBIMHU.

ona unmepnpemupyemcs Kak oyeHKa 8eposimHocmu 001a0ams 0OnpeoesieHHOl npo-
eccueii. Ilocneousnsn gppaza moavko 01 mex, KMo CAYYAUHO NPOCIAYULATL KVPC NO Meopuu
8EPOSIMHOCMU.

Tperuii nokasarens - omHoCUmMeNbHAA YACMOMA 6 NPOYEHMAX — ONPEIEIIAET, Ka-
KOU MPOIICHT PECMOHACHTOB OyIET UMETh TY WU UHYIO Tpodeccrio. ITO caMblil JIFOOMMBINA
1oKa3aTesb COIMOJIOTa, U BbI B 3TOM MOTIJIN YOEIUTHCS, €CIIN YXKe YCIeNu NPUHSTh y4yacTue
B KaKOM-HHUOY/Ib COLMOJIOTHYECKOM HcchenoBanuu. IIpoyenm u wacmocms - COCTaBHbBIE




AJIEMEHTHI A3bIKa aHaJIM3a COLMOJIOTA.

W, HakoHel, 4eTBEepThIi NOKA3aTellb - HAKONAEeHHAA yacmoma B tniponeHTax, C Ta-
KOW 4aCTOTOM MBI CTAJIKMBAINCh IIPU IOCTPOCHUM HIKajel TepcroyHa. /[ HOMHHAIBHOTO
YPOBHSI U3MEPEHHUS OHA MOYTH HUKOI/IA HE UMEET CMbICIA. UUCTO TEXHUUYECKH €€ MOXKHO
MOJICYUTATh Ul Hamled Tabuuibl. 9T0 U OyJleT MalleHbKMM IMPUMEPOM HEaleKBaTHOCTH
MareMmatuku. [IpsmMo roBops - uymb. OTCIOAa W BBIBOJ, YTO, JKMBSI B BEK MOTPACAOIINX
KOMIIBIOTEPOB, CJIENO Ha)KMMaTh Ha KHOIKH JJIs 3allyCKa «MOJEPHOBBIX» MaTEMaTHUYECKUX
METOAOB HEAONMyCTUMO. KOMIBIOTEp MOXET MOACYUTATh BCE, TOJBKO €CTh JIU B 3TOM
cMbIc. BoT B uem Bompoc.

HakomieHHast yacToTa UMEET «IIPO3PAUHBI) COAEPKATEIbHBIM CMBICT TOJIBKO IS
IIKaJl HauyWHas C MOPSAKOBBIX. PaccMOTpUM pacrpeneneHue CTYIEHTOB IO CTENEHU HX
yAOBJIETBOPEHHOCTH y4€0Oii, MOTYyYEHHON ¢ MOMOIIBIO TPUMEHEHHUS JIOTUYECKOTO KBaapa-
ta. B Tabmuue 3.1.2 mpeacTaBieHO pacnpeesieHHe PECIOHICHTOB MO0 CTETIEHH «YJIOBJIe-
TBOPEHHOCTH» I10 TEM K€ YeThIpeM IMoKaszaTessM (1 B 3TOM ciiydae nudpsl He peanbHble, a
MojienbHbIe). Bee nmokaszarenu umMeroT cMbici. YHCI0 ONPOIIEHHBIX TaK XKe, Kak U B CIy4yae
MEePBOro MPU3HAKA, COBMAAAET C YUCIOM OTBETHBIIMNX. CTENEeHU YOBIETBOPEHHOCTH 000-
3HauyeHsbl ugppamu ot 1 10 5. Ilpu 3TOM 1 COOTBETCTBYET MUHMMAJIbHOMY YPOBHIO YOBJIE-
TBOPEHHOCTH, a 5 - MAKCUMAJIbHOMY.

Tabauya 3.1.2

Pacnpenesienne CTyIeHTOB 10 CTeNEHH yI0BJIETBOPEHHOCTHIO y4e0oi

IMOKA3ATEJIN CTENEHDb YJIOBJETBOPEHHOCTHU YYEBOM Hroro
1 2 3 4 5

1. AOcomroTHas 200 300 200 250 50 1000
4acToTa
2. OtHOCHTEILHAS
JacToTa B JIOJIAX 0,2 0,3 0,2 0,25 0,05 1
(gacTocTb)
3. OTHOCHUTENLHBIE 20 30 20 25 5 100
4acTOTHI B %
4. HakonneHHas 20 50 70 95 100
JacToTa

HamoMunM, Kakoi CMBICT UMEeT HakOIUIeHHas yactota. Hampumep, B Tabmume 3.1.2
yacTtoTa, paBHass 70%, o3Ha4aeT, YTO YUCIO CTYJEHTOB C YPOBHEM YJIOBIETBOPEHHOCTH
MEHbIIIE YyeThIpex cocTasisieT 70% OoT uncia ONMpoIlIeHHbIX, a MeHble Tpex - 50%. Ilepeii-
JIeM K CIy4yar0 MeTpUYecKOol mKaybl. [ TaOaMyHOrO MpeaCTaBIEHUS paclpeaeieHus
«TPOJIOJKUTENILHOCTH» HEOOXOAMMO pa3OUTh AMANA30H €€ U3MEHEHMs Ha OTJebHbIE HH-
TCPpBAJIbI. Baxmuo OTMCTUTDL, YTO pACHPCACIICHHUC HC BCCTAAa UMCCT CMBICI IIPCACTABIISATL B
TabnuyHOU Qopme, Tak Kak JeJIeHUE Ha MHTEpBaJibl HE BCErJla MMEET CMBICI, HallpUMep,
AJI JUHAMHUYCCKUX pAAOB WKW JIA NPOAOJDKUTCIIBHOCTU 3aTpaT BPCMCHU B UCCIICAOBAHU-
X Oro/KeTa BpeMEHHU. DTO MPOUCXOIUT IMOTOMY, YTO MOXKHO Cpa3y MepexoJuTh K U3yue-
HUIO XapaKTePUCTHK, OMUCHIBAIOIINX XapaKTep pacnpenenenus. Heo0Xoammo nuMeTsh Takxke
B BHJy, YTO MPU3HAK MOXKET HOCUTH JUCKPETHBIN XapakTep (BCTPEUaroTCsl TOJBKO IIeJIble
4lClla) WIA HENPEPBIBHBIA XapakTep (BCTPEUAIOTCS YHUCIIA, UMEIOLIUE IIENyI0 4acTb M
npoOHyt0). C HEMPEPHIBHOCTHIO BCTPEYAEMCSl B OCHOBHOM IPH pabOTe ¢ aHATUTHYCCKUMHU
MHJCKCAMU Ha dTare aHajIn3a dMITHUPUH.

Ham tpetuii mpusHak - NpoJOKUTEILHOCTD 3aTPaT BPEMEHU Ha yueOy - MOXKET HO-
CUTb JIUCKPETHBIA XapaKTEp, €CIIM BBIPAXKEH B MUHYTaX, U HEIIPEPBIBHBIN XApaKTep - €CIIU
BbIpakeH B yacax. OcTaHOBUMCS Ha IMOCJIETHEM citydae. J[jis KaXaoro cTyaeHTa 3ToT Ipo-




W3BOJIHBIN MOKA3aTeb PABEH €ro CPeIHECYTOUHBIM (B Yacax) 3aTpaTamM BpEMEHHU Ha yuely.
BBeneM mHTEpBaNbl U MOJCYUTAEM YHCIO CTYIACHTOB, BHECEHHBIX B KaXKIblil HHTEepBal. B
COIMOJIOTHH B OTIIMYHE OT MHOTHX JAPYTHX HAyK, paOOTAIOIINX C YMIUPUECH, pa30UCHIE HA
WHTEPBAJIbI HE MOXKET HOCUTH (OpManbHOrO xapakrepa. Takoe pazOueHHe Bcermaa mpouc-
XOJUT B 3aBUCUMOCTH OT UCCIICJIOBATEIBCKUX 3a/a4, a TOYHEe, OT TOro, KaK U JJIs 4ero Oy-
JIeT WCIONb30BaThCsl MPU3HAK B Ipoliecce AanbHeimnero aHanusa. [loaToMmy commonor
MOJIB3YETCS IIPH ITOM TOHSATUSIMU «TPYIIITHPOBKA JAHHBIX), «TUIIOJIOTHYECKas TPyIITHPOB-
Ka JTAaHHBIXY.

[Ipu BBIIEIIEHUH WHTEPBAJIOB M3MEHEHHUS MPOJODKHTEIHLHOCTH 3aTpaT BPEMEHU Ha
yue0y HCXOAUM W3 3HAYEHUH MaKCUMaJbHOW M MHUHHMAIbHOW MPOAOJKUTEIHHOCTH,
BCTPETHBINUXCS B Halleil BbIOOpKe. PazHWIla MeXTy STUMU BETUYMHAMHU HA3BIBACTCS 6d-
puayuonHvIM pazmaxom. besz 3HaHUST MUHUMAIBHOM MPOJAOKUTEIBHOCTH HEIb3sl ONpe/ie-
JIUTH HIDKHIOKO TPaHUILY IIEPBOT0 MHTEPBaIa, a 0e3 3HAHUS MaKCHMAJILHOH - BEPXHIOIO Ipa-
HUIy TIOCTIEIHET0 MHTepBana. /[omycTum, B HalleMm ciiy4ae MakCUMyM (max) paBeH 9-Tu
gacam, a MUHIMYM (min) - 0 gacam. [Tocieqauii pakT MOXKHO OOBSCHUTH TEM, YTO B BHI-
OOpKy MOMaiy CTYACHTHI, KOTOPbIe OBbLIM OONBbHBI: HUKAKHX 3aHITHMA, BXOASIINX B «IIPO-
JOJDKUTEITFHOCTh Yy4eObl», B HEIEIHbHOM OFOJDKETE BpEMEHU Yy HHX HE ObUT10. UTOOBI ceit
(bakT He BbI3BAN HEJJOYMEHUS, 3aMETUM, UTO cOOp MH(OpMALIUU O OIOIKETE BPEMEHH CTY-
JICHTA MTPOUCXOTUT 32 HEJIEIIO, MPEANIESCTBYIOIIYIO OTIPOCY.

Toraa Hamw UHTEPBAIIBI (BCETO UX MIECTh) MOTYT BBITJISIIETH CJIEAYIOIIUM 00pa3oM:

1. 0—1 yacos;

2.1—2,5 gacos;

3. 2,5—4 yacos;

4.4—7 gacos;

5. 7—8 4acos;

6. 8—9 yacos.

HerpyaHo noramatbcs, U3 4ero Mbl HCXOJWIH MIPH BBIOOPE MMEHHO TaKUX WHTEPBa-
noB. K mpumepy, B nociaenHuil MHTEpBaJ MONAAyT CTYyACHTHI - «TPYASTW», B MEPBBIA - Te,
KTO 0 KaKOW-TO MPUYUHE OBLT «BBIKJIIOUEH» U3 YU4EeOHOTO Mmporiecca, a B UeTBEPTHIN - MO-
nanbHas (camasi paclipocTpaHeHHas) rpymma cTynaeHToB. Keratu, 3To He (akT, a rumoresa,
1, COOTBETCTBEHHO, OHA MOXET HE MOJATBEPIUTHCS B pealbHOM HUccienoBaHuu. Jlyis Ha-
mIsIIHOCTH Ha puc 3.1.1 n300pa’keHbl 3TH HHTEPBAJIBI B BUJIE JACJIICHUA HA JIMHEUKE.

0 1 2,5 4 7 8 9
| | | | | | ]
Puc 3.1.1

[Ipu oTHeceHMM pecrOHJEHTa K KOHKPETHOMY HHTEpBAILY IO MPOJOJIKUTEILHOCTH
y4eObl BO3HUKAET TakoW Bompoc. Kyna BXOAST HIKHSSI M BEPXHSSI TPAHUIBI MHTEpBaia?
Jpyrumu cioBaMH, K KaKOMy MHTEpPBaJly OTHECTH, HAPUMEpP, CTYJIEHTa, y KOTOPOro IMpo-
JOJDKUTETHFHOCTh y4eObl paBHA YeThIpeM 4YacaMm. Belb ero MO)KHO OTHECTH U K TIEPBOMY, H
KO BTOpPOMY MHTEpBaIy. JTa mpodiieMa permaercs mpocto. Hampumep, conuonor npuHuMa-
€T PEeIICHHEe, YTO BCE BEPXHHME IPAHUIIBI HHTEPBAJIOB OTHOCATCS K MHTEpBaly. Toraa cTy-
JICHT, Y KOTOPOTO MPOJOHKUTEIHLHOCTh yueObl paBHa 4-M YacaM, OyJeT OTHECEH K TPETh-
eMmy uHTepBaly. CTYJIEHT, Y KOTOPOTO MPOJ0JDKATEILHOCTh YUeObl paBHA 8-MH Yacam, - K
ATOMY H T. 1.

DTH K€ UHTEPBAIBI MOTYT OBITH 33/I1aHBI U B Apyroi popme:

1. 0—1 gacos;

2.1,1—2,5 gacos;

3. 2,6—4 yacos;

4.4,1—7 Jacos;



5.7,1—8 gacos;

6. 8,1—9 gacos.

B sTOM ciydae mpu BBIMMCICHUSX BO3HHMKAET Apyras mpoOsiema, €clid MpPOAOoIKH-
TEIBHOCTh yueObl HEKOTOPOIO CTyJIeHTa, Harmpumep, paBHa 1,09 vacoB. OmsTh e MpUHS-
THE penieHusi B pykax cormosiora. OH MOXKET OTHECTH K MHTEPBAJIy HE TOJBKO BEPXHIOIO
TpaHuIly, HO U TO, YTO HUXKE HIKHEW TPaHHUIIbI CIEAYIOIIET0 HHTEPBaia, T. €. PECIIOH/ICHT,
Yy KOTOPOTO TPOJO0KATEIBHOCTh Y4ueObl paBHa 1,09 yacam OyaeT OTHECEH K TIEPBOMY HH-
TepBaly.

Hcnonw3ys mepBble BBEIECHHBIE MHTEPBAJIbBI, MOJCYUTAEM IO HHUM paclpeieicHue
pecnioneHToB (Tabmuna 3.1.3.)

Tabnuya 3.1.3

PacnpenesieHue cTy1eHTOB 110 MPOAOJIAKUTETbHOCTH YUeObl

INOKA3ATEJIN MNPOJOJIKUTEJBHOCTD YUEBbBI Hroro
0-1 1-2,5 2,5-4 4-7 7-8 8-9

1. AOconroTHas 27 75 150 348 250 150 1000

JacToTa

2. OTHOCHUTENbLHAsA

gyactota B poiax | 0,027 0,075 0,15 0,348 0,25 0,15 1

(4acTocTh)

3. OrtHocHTeIbHAS 2,7 7,5 15 34,8 25 15 100

yacToTta B %

4. HaxomniaeHHas 2,7 10,2 25,2 60 85 100

yacToTta B %

OO6parute BHUMaHUE, YTO KaXKJash U3 MPHUBEACHHBIX TAOJIHI] UMEET 3aroJOBOK, UTO-
TOBbIH cTOJNOC. DTH TaONIUIIBI - TpUMeEp 0hOPMIICHHSI KaK Obl IEPBUYHBIX PE3YIBTATOB CO-
LMOJIOTUYECKOT0 UCClIeJoBaHMs. Pazymeercs, 3a UCKIIOYEHHEM TOTO, YTO peajbHbIe Tad-
JUIBI COAepKaT TOJIBKO OJMH MOKa3aTelb U3 YeThIpeX MpuBeAeHHbIX. Kakoro pona tabnu-
bl CITY’KaT U JIJIsl IPEACTABICHUS PE3yIbTAaTOB UCCIICNOBAHMS. JTa CUTyallus TUITUYHA IS
UCCIIeIOBaHMM 00IIECTBEHHOTO MHEHUSI.

Cononor Ha3bIBaeT pacHpelesieHUe NpU3HAKA «IUHEHKOU», npoCmblmM pacrpese-
JICHUEM, JIUHEIHbIM PACTIPEACTICHUEM, YACMOMHBIM PACTIpEeICHUEM, TPOCTONW TPYIIU-
POBKOM, MOTOMY YTO pe€4yb B CAMOM JI€JI€ UJIET O CaMBIX MIPOCTHIX, 0OHOMEPHBIX pacnpede-
JIeHusAX B OTIIMYHME OT YCJIOBHBIX U MHOTOMepHbIX. [locneanue momyvaroTcst Toraa, Kormaa
OJIHOBPEMEHHO CTPOUTCS pacIipesiesieHHe 10 HECKOJIbKUM Ipu3HakaMm. K ciydaro nBymep-
HBIX pacIpeieseHH nepeiieM 4y Th Mo3Ke.

OpHoMepHOE pacupeielieHHe MOXKET ObITh MOJIYUYEHO Kak Ui BCcel BHIOOPOUYHOIl co-
BOKYITHOCTH, TaK M AJISl OTAEIbHON MOABBIOOpKH. B Hamem ciydae moaBbIOOpKO SIBIISIFOT-
Csl CTyACHTBI-TYMAaHUTAPUHU, BBIJICTICHHBIC U3 BCE COBOKYITHOCTU OIPOIICHHBIX CTYICHTOB.
Torma TouHee Ha3bIBaTh pacrpe/esieHus, MOMyUYeHHbIE HAMH 110 TPEM MpU3HAKAM, YC106-
Hblmu. Takoro poja yClIOBHBIE paclpeieNIeHuUs MO3BOJIAIOT YK€ Ha 3TOM MEPBOM JTare pa-
00TBI C SMIUPUYECKUMH JaHHBIMH pelIaTh 3aJjaud CpaBHUTENbHOTO aHanu3a. Hampumep,
MOKHO CPaBHUBATH CTPYKTYPY YAOBIETBOPEHHOCTHIO y4e0O0il CTy/IEHTOB-TYMaHUTAPUEB U
CTYJEHTOB-€CTECTBEHHUKOB, CTPYKTYpPY MNPOJOJIKUTEIBHOCTH Yy4eObl IJIsl COLMOJIOTOB U
HCTOPUKOB U T. 1. B 1000M citydae Mbl CpaBHUBAEM CHIPYKmYpy pacupeeieHuid sl pas-
JINYHBIX TPYIIT 00C1€008AHHBIX/ONPOUIEHHBIX.

Kpome Takoro cpaBHUTEILHOTO aHAIHM3a, OJTHOMEPHBIE pacIpeIeTeHIsI He0OXOUMBI
COLIMOJIOTY paJM JOCTI)KEHUS CIEAYIOLUX yeneil. Bo-nepsvix, Nis MPOBEPKU KadecTBa
BBEIOOPKH, €CITM Peub UAET O MacCOBBIX ompocax. Jlake Toraa, Koraa BBIOOpKa «XOPOIIO»




IUTAHUPYETCS, B PEAJIbHBIX JTaHHBIX MOTYT BO3HHUKHYTH Iepekochl. IIpu3Haku, no KOTopeiM
¢dopmupyeTcss BBIOOpKa, BKIIOYAIOTCS B MHCTPYMEHTAPHUH, U 10 MX PAaCHpEeIeIEHUsIM OCy-
LIECTBIIIETCS COOTBETCTBYIOLIUN KOHTPOJb. DTO TOJBKO OJUH achekT. J[pyroil cBsizaH c
T€M, 4TO YHMCJO MPU3HAKOB, MO KOTOPHIM IUIAHUPYETCS BBIOOpKA, HE MOKET OBITh 0OJIb-
muM. B 3TOH CBSI3M psil IPU3HAKOB, HHTEPECYIOIIMUX COLMOJIOra C TOUKH 3PEHHUs PEIpPE3CH-
TATUBHOCTH BBIOOPKH, BBINAAAIOT U3 PACCMOTPEHUS IpH ee popmupoBaHuu. Torna couuo-
JIOT MOKET IPOBEPUTH PEIPE3CHTATUBHOCTH 10 3TUM IPU3HAKAM Ha OCHOBE aHAJIU3a UX
paclnpeneneHui.

Bo-emopuix, 10 OTHOMEPHBIM paclpeieleHusIM onpeenseTcs auddepeHuupyromas
cuia npusHakoB. Bo3Bpamasce k Tabnuue 3.1.1, BuanmMm, 4To 1Be npodeccun He BCTpeda-
I0TCA B HaluX JaHHbIX. COOTBETCTBEHHO, OHM HCKJIIOYAIOTCS W3 JaJIbHEHIIEro aHajau3a.
Hexotopas rpynmna (1o ypoBHIO YAOBJIETBOPEHHOCTH, MPO(ECCHOHANIbHAs) PECIIOH/IEHTOB
MOKET OBITH IO YMCIIEHHOCTH HEOOJBIION (UTO €CTh «MHOIO» M «Majo», OIpPENEseT Cco-
IIUOJIOT, MCXOJS MX CBOMX HCCIIeOBATEeNbCKUX 3ahay). Hebonblas rpynma uckitoyaer
BO3MO>XHOCTh CPABHEHUS €€ ¢ APYTMMH, OONbIIMMU rpynnaMu. B 3tom ciydae, onupasich
Ha MpPOCThIE pacHpeAeieHUs, NPUHUMAETCS pelleHue U 00 OOBEIMHEHUH OTAEIbHBIX
rpynn. TeM caMbIM MOTYT yTOUHSITHCS 337a4d M TUIIOTE3bl UCCIIEJOBAHMUSL.

B-mpemuwux, 10 nIpoCTeIM pacHpeneleHUsM OINPEAEIIEM XapaKTep 3TOro paclpene-
JICHUS W YCTaHABIIMBAEM SMIIMPHUYECKHE 3aKOHOMEPHOCTU «IIOBEICHUSD IIPU3HAKA B OTHO-
IIEHUU U3Y4aeMbIX OOBEKTOB (B HAIIEM Cllydae CTyJIEHTbI-TyMaHUTapuH). TepMHUH «IOBe-
neHue» OyneM ymoTpeOisiTh MCKIIOUUTENBHO JUIS HarJIiAHOCTH W oOpasHocTH. Ha Ham
B3TJIS1/1, OH IIOJIE3HEE, YEM MAaTEMAaTUUYECKHE TEPMHHBI.

[Ipexxne Bcero, 1Mo pacrpeneaeHusIM BbIIEISIOTCS MOO0a1bHble (1aCTO BCTPEUaroLe-
csl) U anmumooanpHple (PeKO BCTpeyarouyecs) TeHAeHUuu. He Tonbko mepBble, HO U
BTOpPbIE MOTYT OBITb COUUANIbHO 3HaAUUMBIMU. «Mano» Ui COIMoJora UMeeT J1Ba 3Haye-
Hus. IlepBoe - BbIOOpKa OblIa Majia o 00beMy, M IPEACTaBUTENN KAKOW-TO TPYNIbI B HEe
HE IOoNAM Clly4ailHO. BTropoe - «penkasy rpyla, HO COUMAIbHO 3HaunMas. Hampumep,
CIIly4al JJATCHTHBIX COLMAJIBHBIX IPyHIL. M3 5TOro BBIBOJ - HEJIB3s1 BEIKUBIBATH U3 aHAJIN3A
(eHOMEH «aHTUMOJJAIBHOCTIY 0€3 10CTaTOYHOI0 0OOCHOBAHUSI.

W, nakoHel, IpencTaBiseTCs BaXKHBIM cienyomee. OTHOMEPHOE pacHpeneacHue
MOXHO aHAJIU3UPOBATh HA PA3HBIX «s3bIKax». [IepBbIl OCHOBHOM - SI3bIK MaT€MAaTHYECKOU
CTaTHCTUKH, CTaTUCTHUYECKOro aHanu3a. OrpoMHOE KOJIUYECTBO JHUTEPATYphbl ONHCHIBACT
UMEHHO 3TOT acneKkT. OCHOBHOM IOCTYJAaT CTaTUCTUYECKOrO MOJIX0Ja: OJHOMEPHOE pac-
IpeJesieHNe - Pe3ysbTaT TOJIBKO OJHOIO HAOIIOAEHUS T'€HepaIbHON COBOKYIHOCTHU U, CO-
OTBETCTBEHHO, IOJIBEP)KEHO BIIMSHUIO CIy4YalHBIX, HEKOHTPOJIUPYEMBIX, (GakTopoB. Eciu
BbIOOpKa ObLIAa «XOPOLIEH», TO O HEH MOXHO C ONPEAEIEHHON TOYHOCThIO BBIYMCIUTh Xa-
PaKTEPUCTUKH T'€HEPAbHOM COBOKYNHOCTU. OTCI0J]a M BO3HUKAET NOHATUE 006epumenb-
HO020 uUHmMepeana, VHTEpPBalla, B KOTOPOM HAXOJUTCA MCTUHHOE (IJI1 T€HEpabHOW COBO-
KyIIHOCTH) 3HaU€HHUE TaKOro poja XapakTepUCTUKH. Ha s3bIke CTaTUCTHYECKOro aHayn3a
BO3MO>XKHBIC 3HAUYCHUS NPU3HAKA HA3BIBAIOT 6APUAHMAMU, A UX COBOKYIIHOCTb U COOTBET-
CTBYIOIIIME UM YacTOTHI - 6APUAUUOHHBIM PAOOM. ITUMU TEPMUHAMH COLIMOJIOTH ITPAKTH-
YECKHU HE MOJIB3YIOTCH.

Bropoii «a3b1k» ommpaercss Ha MH(OOPMAIIMOHHBINA MOIXOJ WM TOHATHS Meopuu
ungopmayuu. CymecTByeT MOHATHE SIUHUIIEI HHPOpManuK. TakoBo siBiseTcs oum (OT
a"rimiickoro binary digit - nBonunas uudpa). Jlro6oi norok nHpopmalmu (ducia, OyKBBI,
(bpa3bl) MOKHO 3aKOAMPOBATh HYJISIMU U eIWHULIAMU. YKcI0o Hynel U eAUHUL, He0OX0aH-
MBIX JUIsl ONTUMAJIBHOTO (CaMOIro KOPOTKOI0) KOJMPOBAHHUS 3TOT0 MIOTOKA, Ha3bIBaeTCs KO-
AUYeCmeom uHGopmayuu.

[IpencraBuM Tenepp cUTyalMio, KOTAa HaM HaJo0 4To-TO y3HaTh. Hampumep, kTo-TO
U3 Bac 3arajana Koro-To M3 MpUCYTCTBYOmUX. Kakoe 4ucio BONPOCOB HalO MHE 3a1aTh
eMy, 4TOObI y3HaTh, «KOTO» OH 3arafai. [Ipu 3ToM TOJIBKO BOIPOCH! C BApHAHTAMHU OTBETA
«1a» ¥ «HeT». I 9TOro s COCTAaBJIIO CIUCOK U3 BCEX, HAIPUMeEp, 32 MPUCYTCTBYIOIIUX



CTYJEHTOB. 3aTeéM IMOJENI0 3TOT CIUCOK Ha JBE YacTH U CHPOILY, YKa3blBas Ha IEPBYIO
4acTh CIMCKA, «ECTh JIU 3araJlaHHbIi B 3TOM yacTu». Tem caMmbIM omnpenento 16 cTyaeHToB,
Cpelu KOTOPBIX €CTh U 3arajaHHblil. [loBTOpIO ponieaypy AeseHus Ha ABE YacTU U MOJIy4dy
CIHMCOK U3 §-MU CTYJEHTOB, CPEIM KOTOPBIX €cTh M 3arajaHHbii. [Ipogomkenue Takoi
MpOLEAYpHl ACEHUSI MPUBOAMT K pe3ysibTaTy. MHe Hajo ObLIO 3a7aTh BCETO MATH BOIPO-
coB. [I4Tk 1 ecThb KOIMUECTBO MH(POPMALIUK. DTO KOJUUYECTBO MOXKHO OBLJIO ONpPEACIUTh U
no-apyromy. Kaxaomy nopsiikoBoMy HOMEpPY CTYJI€HTa MOCTaBJII0 B COOTBETCTBUE ISATH-
3HauyHoe JBonyHOe yucio oT 00000 go 11111 m cnpomty, BEpHO Jid, YTO y 3aAyMaHHOIO
CTYZCHTA IIepBasi, BTopasi, TPEThs, YeTBEpTasl U NATast HUPPHI paBHBI eAUHUIIE?
KonnyectBo nHpopmanuu, HeoOX0AUMOE Uil OTIabIBaHUs 33 JyMaHHOI'O CTY/EHTa,
paBHO AT nin log, 32 . B xauecTBe ynpakHeHUS MOACUUTANTE KOIMYECTBO HHPOPMAIUN

B HOMEpE Macnopra.

OpHoMepHOe pacrpesielieHne MOXKET MHTEPIPETUPOBATHCA KaK HEKOe CcOOoOIIeHHe,
Hecyliee B cebe ONpeesieHHOe KOIuuecmeo ungopmayuu. ITo KOINIECTBO MOXKHO OIle-
HUTH HEKOTOPOH MEpOil, M 3HaUYCHHE €€ Oy/IeT pa3HbIM /I pa3HBIX pacrpeacneHuil. Takas
Mepa Ha3bIBACTCs TAKKe IHmponueil. Ecivi KOro-To U3 Bac 3auHTEPECyeT 3Ta mpodiieMaTu-
Ka, TO 3alyISHUTE B MHTEepecHylo kHMry (10) BeHrepckoro mMaremaTHKa, TIe €CThb pasjes
«3anmcKu CTyIEeHTa 0 TEOPUU HH(OpMAITII.

Tpetuit «s3bIK» - MPOCTO MOUCK PETYISPHOCTH, 3HAUUMOCTbh KOTOPBIX MOYKET OIHUCHI-
BaThCsl U 0€3 BCAKOW MaTeMaTH4eCKoW cTaTUCTHKH. CyIIECTBYIOT «S3BIKM» aHAlU3a pac-
MpeieJIeHHi, KOT/1a aHAIM3UPYIOTCS YIIOPSAJ0OUYEHHOCTH ¥ COOTHOIICHUS MEXKIY YacTOTaMH,
HarpumMep, s MOMCKa COIMAJIbHBIX KOHCTaHT. Ho 3T mpobnemsl yxe s CIeAyIOIIero
JTana U3y4yeHHUs] METOAOJIOTHH aHaau3a MHPopMaIH. «SI3bIKOB» aHajIu3a pacrpeaeaeHuit
MOXECT GBITI: MHOT'0, ITO3TOMY 3TO CHIC OJHA NpHUYHHA, 1O KOTOpOfI MBI TTOJIB3YEMCs IOHS-
THEM «TIOBEJICHHE» MPU3HAKA, a HE TEPMUHOM CTAaTUCTHUECKUN aHAIIU3.

Sanaﬂne Ha CEMHUHAP WIH AJA CAMOCTOATEIbHOI0 BbINMOJTHCHUSA

Kaxxnomy cTyneHTy HeoOXOauMO MpHAyMaTh JaHHbBIE UIsi MOAeNnbHOM 3amauu. Ilo
BO3MOKHOCTH HCHOJB3YHTE (pparMeHT U3 peanbHOro ucciuepoBanus. Llenb 3aganus - noa-
rOTOBKAa K OCBOCHUIO IIPUEMOB IIEPBUYHOIO aHAJIN3A, T. €. U3YUYEHUE «IIOBEJICHUSD» OTHEIIb-
HO B3ATbIX IPU3HAKOB, B TOM YHCJIE€ U SMIUPUUYECKUX UHAUKATOpoB. Ha 3TOM %€ marepua-
ne OyzeM ocBauBaTh U aHAIN3 B3aUMOCBSI3EH MEXy MpU3HAKAMH.

TpeboBanus K 3a1a4e, a 3HAYUT K IMIIMPUUECKUM JAHHBIM, TAKOBBI:

1. Yucno o6bekToB 45—50. B ponu 00BEKTOB MOTYT BBICTYIIATh: PECIIOHACHTHI, Ce-
MBH, CTyIeHYEeCKHE Irpynmbl U T. . CKopee Bcero, 3To OyIyT pecroHAEeHThI, W00 00BEKTOB
HY»)HO okoio 50-tu. [IpegynpexneHue Kk «Bce3Hailkam» - Ha JaHHOM 3Tare BCE JEeIaeTcs
6e3 KxomrmpioTepa. PekomMeHayeTcsi CHayalla BBINOJIHUTH BPYYHYIO BCE IpPUBEICHHBIC B
«/lexyusix» 3aaHUS U TOJIBKO ITIOTOM BOCHOJIb30BAaThCSl KOMITBIOTEPOM.

2. Yucno npu3HakoB KaKk MUHUMYM paBHO TpeM. lIepBblii U3 HUX U3MEPEH 110 HOMU-
HaJIbHOW IIKaJe C YMCIOM Tpajanuii, paBHbIM 6—9. BTopoil - M0 MOpSAAKOBOW IIKAJIE C
YUCJIOM I'pajalvi, paBHbIM 5—7. M HaKOHeN, TPETUH NMPU3HAK U3MEPEH 10 METPUUECKOU
mikane (4ucia, konudectna). [Ipu 3Tom 1715 yripolieHus: BBIYUCICHUN B KaUeCTBE 3HAYEHUI
IIPU3HAKa PEKOMEHYETCsl UCII0Ib30BaTh IBY3HAUHBIE LIENIbIE YNCIIA.

3. 5 3TUX TpeX MPU3HAKOB JOJKEH UMETh COJIEP)KaTeIbHBIA CMBICT aHAJIU3 B3au-
MOCBsA3€H Mexay HUMU. Hanpumep, MOKHO U3YUUTh «IIOBEJICHUE» TaKUX MPU3HAKOB, KaK
«COLMAIIBHOE IIPOUCXOKJICHUE CTYACHTA», «ET0 YBEPEHHOCTh B TPYAOYCTPOMCTBE IO CIie-
[MATBHOCTH TOCJIE OKOHYaHUS BYy3a» M «OTHOIIEHUE K yuebe». [Ipu 3ToM mepBbIil U3 HUX
UMeeT HOMUHAJIBHBIN YPOBEHb U3MEPEHHsSI U MPEICTABISET COOON MPSMON BOIIPOC aHKETHI
0 COI[MAIIBHOM MPOUCXOXKACHUU. BTOpOoil MOKET OBITH U3MEPEH MOCPEACTBOM JIOTHUYECKOTO
KBaJipaTa 1o NATUOAJUILHOM MOPsIIKOBOM mikase. Tpetuit usmepen no mkane TepcroyHa u
TE€M CaMbIM UMEET METPUUECKUN YPOBEHb U3MEPEHUSI.



4. Jlns BHIOpAaHHBIX MPU3HAKOB JIOJDKHBI OBITH MPABOMEPHBI, HANPUMEP, TaKHE BO-
MPOCHI: «3aBUCUT T YBEPEHHOCTh B TPYAOYCTPOUCTBE OT COIMAIBLHOTO MPOUCXOKICHHS
cTyaeHTa?», «3aBUCHUT JIM OTHOIIIEHHUE K yueOe OT yBEpEHHOCTH B TPYA0YCTPOCTBE?.

5. Tlocne BBIOOpa UCXOMHBIX JIJISl aHAIHM3a MPU3HAKOB CIEAYET COUMHUTH OTBETHI, €C-
M 3a1adya MojenbHas. Takum oOpa3om, ModydaeTcss MaTpulla MCXOJHBIX JAaHHBIX BHUJA
«OOBEKT - MPU3HAK», HA OCHOBE KOTOPOH OyIyT BHIOTHATHCS 33JaHUS K HECKOJIBKHUM I10-
CHEAYIOLIMM pa3iesiaM 3TOU IJIaBbl.

6. ITo Bcem TpeM mpu3zHakaMm HEOOXOAMMO BBIYHCIUTH a0COTIOTHBIE, OTHOCUTEIbHBIC
(B MOJISIX W TIPOIICHTAX) M HAKOIUICHHBIC Y4acTOThl. OQOpPMUTH pe3ynbTaThl B BUIC TAOIHII
tuma 3.1.1; 3.1.2; 3.1.3.

2. AHAJIN3 XAPAKTEPA «IIOBEAEHMUS» IIPU3HAKA

Omnupuyeckas kpusas pacnpeoenenus. Iloxazamenu cpeouell menoeHyuu 01 pA3IUUHbBIX
munos wkaiu. /{eckpunmusenas cmamucmuxa. Mooa. Meouana. Cpeonee apugpmemuueckoe
3HayeHue, 836euleHHoe cpednee. Mepuvl pacceanus 6oxkpye cpednux. Hucnepcus. Kosggpu-
yuenm eapuayuu Kax mepa oOHopooHocmu. Keapmunvueiti pasmax. Mepor kauecmeenHou
sapuayuu. Kosagppuyuenm xauecmsennoii sapuayuu. Cpednee ceomempuueckoe. IHMpo-
nusi.

PerynspHo Ha skpaHe TeleBU30pa Bbl BUAWUTE GU3YAIbHO TIPEICTABICHHBIE pacnpe-
OejleHua Kakoro-HuOyp mpu3Haka (CTOJIOMKH ¢ 0003HAYeHHMEM MPOIeHTOB). Hampumep,
pe3yabTaThl U3yUeHHs OOIIECTBEHHOTO MHEHUS 10 MPETEHICHTaM Ha MPE3UIEHTCKUM MOCT
WIM MECTO B MapjaMeHTe. DTU KapTUHKH Ha3bIBAIOTCS cucmozpammamu - rpaduyueckoe
n300pakeHre WM BU3yaln3auus pacupeneneHuid. OHM CTPOSTCS MO ONpEeNeHHBIM Ipa-
BUJIaM U B OCHOBHOM HYHBI HE CTOJIbKO CAMOMY COILIMOJIOTY, CKOJIbKO 3aKa34MKY COLIMO-
JIOTUYECKOT0 HccienoBaHus (KpacuBOo W HariagHo). CoIHMOJOTYy OHHM HYXHBI JIMIIb Ha
MPeBApUTEIILHOM 3Tane padoThl C AMIHMPHUEH IS TOTO, YTOOBI Ha KOMITBIOTEpPE OBICTPO
MPOCMOTPETh Xapaktep pacnpeneneHuil. CyliecTByeT MHOXKECTBO CIIOCOOOB BH3yasH3a-
uuu. Hampumep, B padote [2] mpuBoauTcst 15 crioco0oB BU3yaabHOTO M300paskeHus (rpa-
(buKkH, AMarpaMMbl) OJHHUX U TEX K€ JaHHBIX - OHOMEPHOTO paclpe/esieHHs MpU3HaKa.

Ha puc. 3.2.1 nzobpakeHa rucTorpamma, COOTBETCTBYIOIIASI PAaCHpPEACICHHIO CTY-
JEHTOB 1o OynymuM npodeccusiM. Ha ropusoHTanbHON OCH, HAUMHASA C JIFOOON TOYKH, OT-
KJIaJIbIBAIOTCSI HA PaBHOM pPAcCTOSTHUU BoceMb (cM. Tabmuiy 3.1.1) mpodeccuii. Han kax-
noi «mpodeccueiny BO3IBUraeTcsi CTOJIOUK BBICOTON PaBHBIA OTHOCUTENBHON 4acTOTE 3TOM
npodeccuu. CTOIOUKK MOTYT OTCTOSITH JIPYT OT JApyra U Ha KaKOM-TO paccTOsiHUU. B Ha-
[IeM CiIy4ae OHM MPUMBIKAIOT APYT K ApYry. [ MCTOrpaMMy MO>KHO CTPOUTH IO YaCTOCTSIM
M 1o npoueHTam. OHU COBIAAYT MPU COOTBETCTBYIOLEM BbIOOpEe MacuiTada. J{is aToro
Ha BEPTUKAJIHHOW OCH OJ[HA U Ta K€ TOYKA JOJIKHA COOTBETCTBOBATH JTUOO €IUHUIIE, JTHOO
CTa MPOLIEHTaM.

[Iponent/ wactocTs/
Puc. 3.2.1 TucrorpaMmma v SMITUPHUYECKasi KPHBasi paclpeieliCHUs] CTYICHTOB TI0
po¢eCCHOHATTFHBIM TPYIIIaM



1 2 3 4 5 6 7 8 \
(Obymymrast mpodeccust CTyICHTOB)

CymMma 1utomazei Bcex MpsMOYTOJIbHUKOB paBHA €AMHUIIE, €CJIM OHA MOCTPOEHA I0
4acTOCTSIM U paBHA CTa, €CJIM FMCTOIpaMMa IOCTPOEHa MO MpoleHTaM. BepTukanbHas och
CIIy>KUT TOJIBKO JUIs 3a/laHUsl MaciiTtada, o3ToMy TMCTOrpaMMy Ha4MHAIOT CTPOUTH C JIFO-
6011 mo3uuuu 1o ropuzoHTany. Jlomanas nuHuA (0603HaUYeHHast Ha puc. 3.2.1 MyHKTHPOM)
Ha3bIBAETCS IMRUPUUECKOU KPUGOU pacnpedeneHus, Ui noauzonom. OHa COeAUHSET ce-
pPEAMHBI BEPXHEN CTOPOHBI NPSIMOYTOJILHUKOB. JTa KpUBasi U €€ XapaKTEPUCTUKH TOBOPSAT
COLIMOJIOTY O IIOBEACHUN» MpHU3HaKa. BTOpol U3 3TUX TEPMUHOB Majo ynoTpelsiercs Ha
IIPAKTHKE.

AHaJIOrMYHBIM 00pa3oM CTPOMTCS TMCTOrpaMMa M SMIIMPHYECKas KpuBas pacnpee-
JICHU U1 BTOPOTO NMpU3HAaKa, T. €. AJs pacupeAeseHus CTyICHTOB IO CTENEHU UX YJOBJIe-
TBOPEHHOCTH yueboi. OHu n300paxkeHsl Ha puc. 3.2.2. Ecnu nns HOMUHAIBHBIX U TOPSI-
KOBBIX ILIKaJI THCTOIPAaMMBbl SMIIUPHUECKasi KpUBasl paclpeieleHus CIIy>KUT TOJBKO JJIsl BU-
3yaiu3anuu, TO JUIsl METPUUECKUX OHU UMEIOT OCOOBIN CMBICI.
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(cTerneHb yIOBIETBOPEHHOCTH yueOOi CTYACHTOB)

Puc. 3.2.2 TucrorpaMma 1 sSMIOupudecKas KpuBast pacrpe/ieIeHus 10 CTENeHH y10B-
JIETBOPEHHOCTH YyueOoi

[TocTporM rucrorpaMMy M SMIIMPUYECKYI0 KPHUBYIO PACHPEICICHUS I MPHU3HAKA
«TPOJOJKUTENBHOCTh 3aTpaT BpeMEHH Ha yueOy». B 3ToM ciywae ructorpamma CTpouTcs
HecKosIbKo MHaue. Kak Bbl 3aMeTHIIM, KaX]bIi CTOJOMK TMCTOIPaMMBbI MO IJIOIAAN OBLI
paBeH YuCIly peClOHACHTOB. BusyanbHO nepenaercss He BICOTA CTOJIOMKA, a €ro IUIOIIAb.



[lInpuna cTonduka paBHSIACH AUHUIIE U JJISI HOMUHAIBHOTO, M JIJIsl OPSKOBOTO MPU3HA-
KOB. B maHHOM cnyuyae MIMpUHY HENb3sl BBIOPAaTh OAMHAKOBOM, TaK KaK HAIIM MHTEPBAJIbI
pasubie. [IoaTOMy rucrorpamMmma CTpOUTCS IO maomuocmu pacupenenenus. [InoTHocts B
WHTEpBaJIe -3TO YUCJIO PECIOHACHTOB, MPUXOIALINXCS HA eANHUILY HHTepBana. O0603HaYNM
IJIOTHOCTH B HAIIIMX IIECTU MHTEPBAJIaxX uyepes

P, P2, P3, P4 P55, P6

Torma p; =27/1 =27; p="75/1.5=50; p3 = 150/1.5 = 100;
pa=348/3 =116; ps =250/1 =250; pec = 150/1 =150

IIJIOTHOCTb

0 1 2,5 4 7 8 9 (4acsr)
Puc. 3.2.3 T'uctorpamma 1o npoAoKUTEIHLHOCTH 3aTpaT BPEMEHH Ha y4eOy

B nanHoM ciyyae sMnupuueckas KpuBasi pacpeeieHUs HE UMEET COAepKaTeIbHO-
ro cMbicia, 10O He mepegaeT xapakrepa pacnpeneneHus. IloaTomy Takyio KpUBYIO CTPOST
IIpU JAEJICHUHU Ha paBHbIE UHTEPBabl. YHUCIO UHTEPBAIOB IPU 3TOM ONPEEIIETCs YKE UC-
X051 u3 (popMalIbHBIX KpuTepueB. i1 MOPSIIKOBOM U METPUUYECKOHN IIKaJIbl THCTOIPaMMy
U SMIIUPUYECKYIO KPUBYIO PacTpeeseHUs] MOKHO ITOCTPOUTH U 110 HAKOIUIEHHOM 4acTOTe.
Tonbko B 3TOM cilydae [uis 3MIIMPUYECKON KPUBOW pacrlpeieseHus CyIecTBYeT crerudu-
yeckoe Ha3zBaHue. OHa Ha3bIBACTCS KYMy/iAma, a HAKOIJICHHYIO 4acTOTY Ha3blBalOT KyMy-
nstuBHOM. [TocTpoum ee Mo AaHHBIM, peCTaBIEHHBIM B Tabnuie 3.2.1.

Tabauya 3.2.1

Pacnpenesienne mo npoaossKuTe IbHOCTH Y4eObl (PaBHbIe HHTEPBAJIbI)

IMoka3zarenu IIpoa0/ZKUTEJIbHOCTD Y4eObl Hroro
0-1 | 1-2 | 2-3 34 | 45| 56 | 67| 78| 89

Ab6comtoTHas 27 50 75 100 | 48 100 | 200 | 250 | 150 | 1000
4acToTa

OtHocutensHas | 2,7 5,0 7.5 10 4,8 10 20 25 15 100
yacTtoTa B %

Hakormiennas 2,7 7,7 | 152 | 25,2 30 40 60 85 100
4acToTa

Ha puc. 3.2.4 uzo0pakeHbl TUCTOrpaMMa ¥ KyMYyJIsITa O NMPOJOJDKUTEIBHOCTH 3a-
TpaT BpeMEeHM Ha yueOy (MHTepBalibl paBHbIE, UX JeBsATh). KymymsTa - 3T0 Bceraa Bo3pac-




Taroias kpusas. [loka Ha MyHKTHpPHBIE TMHUM HE oOpallaiiTe BHUMaHMUSL.

I'paduueckoe n3o0paxeHne pacrpeeneHuil B BUIe SMIUPUIECKUX KPUBBIX pacrpe-
neneHus: (MOJUTOHbl U KyMYJISIThl) HY’KHBI COLIMOJIOTY B 3aBUCUMOCTH OT THIA IIKaJ JUIsS
pas3HbIxX Lesei. /111 HOMUHAIBHON IIKaJIbl MBI MOXKEM YIOPSAOYUTH (IIPOBECTH PaHKUPO-
BaHWUE) paziMYHbIe MPO(ECCHOHATBHBIC TPYIIIBI TI0 MX MPEACTABUTEIHLHOCTH (00BhEMY) B
HAIllUX JAHHBIX U COOTBETCTBEHHO BBIICIUTH MOOAIbHble (CaMble OOJbLIME N0 00beMY)
rpynnsl. [ NOpsSAKOBON IIKaJbl, KPOME 3TOr0, ONPEAENseTcss U CTENeHb €AMHOMYIIMS
CTYZICHTOB B OLICHKE CBOEH YJIOBJIETBOPEHHOCTH yueboil. Bcnomunaem mkany TepcroyHa,
JUIS IOCTPOEHUSI KOTOPOM NOCPEACTBOM MeOUAHb! N K6APMANbHO20 PA3Maxa OLICHNBAIACh
CTENeHb €AMHOAYINS 3KcnepToB. CaMylo BaXHYIO POJb UTPAIOT 3MIUPUUYECKUE KPUBBIE
pacnpeseneHus s MeTpUYecKux npusHakoB. Ho 3Ta ponb cBsi3aHa HE ¢ MEPBUYHBIM aHa-
JIM30M M HE C U3YUYECHUEM IOBEJCHHS IMIUPUUECKUX UHIUKATOPOB, a C aHAJIM30M IOBE/e-
HUS TIOKa3aTeel/ko3(pUIMeHTOB/ HHIEKCOB.
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Puc. 3.2.4 Kymynsita mo nmpoaoKUTEIIBHOCTH 3aTpaT BpEMEHH Ha y4ely

Ipu cmamucmuueckom nooxooe K ananiu3y pacnpeoesierutl Kaxicowlil maKou nokKasa-
meib meopemudecKu Moxcem umems 3aKOH PACRPeOeNeHUs ¢ onpedeseHHbIMU napamem-
Pamu u no IMIUPULECKOU KPUBOU PACHPEOCNEHUsL MOICHO CYOUMb O MOM, KAKO8 SMOm 3d-
KOH. 3HaHue 3aKoH08 daem 803MONCHOCIb NPUMEHEHUs K aHAIU3Y IMIUPUU 6ce2o boeam-
cmea cpedcms, HaKONJIeHHbIX 8 MAMeMamuyecKol cmamucmuke. 3aKoHo8 oueHb MHO20, U
OmMC00a HA36AHUS: HOPMANbHBLU 3aKOH pacnpedeneHus (puc. 3.2.5), roeapugmuveckuii 3a-
KOH pacnpeoenenus (puc. 3.2.6), runelinvlii 3akoH pacnpeoenenus (puc. 3.2.7) u m.o. 3ako-
HblL 8bl NPOXOOUNU U 8 WIKOTe. YpasHeHue npsamol, napabouvl, cunepooivl UHmMepnpemup)y-
IOMCsL KAK MamemMamuieckue 3aKoHbl, césasvléarowue 0ge geaununvl X u Y. Hexkomopuie 3a-
KOHbl Helb3sl 3aNUCamsb 8 AI6HOM 8uUoe, M. e. 8 8U0e MAMeMamuyecKol opmyvl.

Ymo kacaemcs camozo gakxma cyujecmeosanust 3aKOHA pacnpeoeienust KaKko2o-mo
nokasameins, mo smo mpebyem ooxkazamenvcmea. Hanpumep, 6 6ude nposepku cmamu-
cmuyecKkux sunomes. my memy OMHOCUM K NOCIeOVIOWUM IMAnam 6 sauem oobpazosa-
HUU.



Puc. 3.2.5 Puc. 3.2.6 Puc. 3.2.7

Hepeﬁ):[eM K paCCMOTPCHUIO XAaPAKTCPUCTUK, OIHNCBHIBAOIINX (OTCIOI[a Ha3BaHHUC [C-
CKpUIITUBHAA CTaTI/ICTI/IKa) (IIOBCACHHUC» IIPpHU3HAKa B LICJIOM, B BU/IC HeKOTOpOI\/JI OMITMPUYC-
CKOM TCHACHIINU. HOTOMy OHU U HA3BIBAKOTCA MEpaMU HeHTpaHBHOﬁ TCHACHIIMH.

Mooa

Haubonee wacto BcTpeuaromieecs 3HauY€HUE INMPU3HAKAa HasbIBaeTcsl Moaou. Takux
3HAYEHUH MOXKET ObIThb M HECKOJbKO. B Hamem citydae TpeTbsi mpodeccus sSBISIeTCs MO-
nanbHOM. COIMOIOT HUKOTa HEe paboTaeT ¢ OAHOW €IMHCTBEHHOW MOJOH, a ymoTpeOiseT
MOHATUE «MOJalIbHbIE 3HaueHUs». [ Hamero npumepa npodeccuu 3 U 8 ABISAIOTCS MO-
JalbHBIMU. AHAJIOTHYHA CUTYalus B Cllydae MOPSAKOBBIX IIKan. Moxaa paBHa 2 (Haubosee
YacTO BCTPEYAIOTCS CTYJEHTHI, CTENEHb YJOBJIETBOPEHHOCTH YyueOOH KOTOpPHIX pPaBEH
nByM). B xauecTBe MOJIabHBIX 3HAYEHHI UMEET CMBICI paccCMaTpUBATh BCE XKE J[Ba 3Haye-
HUs, 2 U 4, T. €. HanboJee paclpoCTPaHEHbI JIBE TPYIIILI IO CTENEHU YA0BIETBOPEHHOCTH.
W 310 HECMOTpPS Ha TO, YTO 1O 00BEMY OHM pa3inyHbl. OJHAKO MO CPABHEHMIO C IPYTUMU
IpynramMy OHM JOCTaTOYHO OosiblIve. MOXXHO CUMTaTh, YTO HAJIMYME TAaKMX MOJAIbHBIX
rpynn crnenu(uyHo, XapaKTepHO, THIUYHO JJISl M3y4aeMOHl COBOKYITHOCTH CTYICHTOB-
ryMaHUTapueB. JTO camas MpocTas IMIUPHUYECKasi 3aKOHOMEPHOCTb.

HaxoxaeHne MoJanbHOIrO 3Ha4€HUsS B CIy4yae METPUUYECKOM IIKaIbl HEBO3ZMOXHO IO
puc. 3.2.3, u0o muUprUHA UHTEPBAJIOB pa3IMyHA U 3TO MOJAIbHOE 3HAUEHUE MOXKET HaXo-
IUThCSl B J1I0OOM uHTepBainie. [loaTomy, mpexkiae Bcero, BO3HUKAET 3ajada OIpeaeieHUs
MO0aIbHO20 UHmMeEPEana - UHTEpBaia, coaepikaiiero Mmoay. s 3Toro HEOOXOIUMO Iie-
pEeNTH OT AeNeHUs] Ha UHTEPBaJIbl, OCHOBAHHOI'O HA COJEPKATEJIbHBIX KPUTEPHSIX, K Jelie-
HUIO Ha WHTEpBalbl 0 (OpMalbHBIM KpUTEepHUsM. IIpu 3TOM HMHTepBaibl JODKHBI UMETh
paBHYIO JUIMHY U UX YHUCIIO JOJDKHO 3aBHCETh OT CTENEHU M3MEHUYMBOCTH Mpu3HaKa. Yem
Oosblle CTENEHb M3MEHYMBOCTH, TEM OOJIblIE HYXKHO WHTEPBAIOB Ul ONpPEICICHUS MO-
nanpHoro. Ha puc. 3.2.8 mpuBeneHa rucrorpaMma, INOCTPOEHHas AJIs Cioydasl AEICHUS
«TIPOAOJKUTENILHOCTI» Ha JEBSTh PABHBIX MHTEPBAJIOB. AOCOIIOTHBIE YaCTOThI B 3TUX MH-
TepBajax ObLIM MpUBeAEHBI Bhiie B Tabmune 3.2.1. [II0THOCTh B KaKJOM MHTEpBaje Mpo-
MOPIMOHATIbHA 3TUM a0COIIOTHBIM yacTtoTaM. [lIlupuHa naTepBana paBHa 1. OMnupudeckas
KpHUBasi pactpeeNICHUs B 3TOM ClIy4yae Ha3bIBAaeTCsA SMIMPUUECKO (yHKIMEH pacnpezaene-
HUS IIJIOTHOCTH.
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Puc. 3.2.8 'ncTorpamma «Ipo0/KUTETBHOCTD YUEOBD»
(paBHBIE HUHTEPBAJIbI)

CymectByeT MareMaTudeckas (popmysa Uisi BEIYHCICHUS MOBI, HO MBI MPHUBEIEM
JIUIIb T€OMETPUYECKUI CITOCO0 HAXOXKACHUS MOJIbI B MOJAIBHOM HHTEpBasie. MoJalIbHbIM
WHTEPBAJIOM SIBIISIETCS MHTEPBAI B 7—~8 4acoB. 3HaYCHUE MOJIbI BEIYHCIISIETCS TeOMEeTpHYe-
cku (TepecedyeHne MyHKTUPHBIX JUHUN Ha puc. 3.2.8) m mpumepHo paBHO 7,3 vaca (cM.
CTPEJIOYKYy Ha TOM K€ PHUCYHKE). SIBISeTCsl JOTMYHBIM, YTO MOJA JOJKHA HAXOJUTHCS
OnmKe K TOMY KOHITy MOJIajIbHOTO MHTEpBajia, KOTOPBIM MPUMBIKAET K UHTEPBAIy ¢ 00Jb-
IIMM 9HUCIIOM 00BEKTOB. BO3HHMKAET BOMPOC, KaK MOACYUTATH 3HAUEHUE MOJBI, €CITU MO-
JJTbHBIA MHTEPBAJI IEPBBIM WIIM MOCIEIHUN 110 cueTy. Toraa 3a MOy NMpUHUMAETCS cepe-
JIMHA STUX UHTEPBAJIOB.

MopnanbHble 3HAYEHHsI OMPEIECIEHHBIM 00pa3oM TOBOPSAT O XapaKTepe MOBEACHUS
MpHU3HaKa ¥ B OCHOBHOM O 4YHclie «ropOoB». Hampumep, BcrioMrHaeM 3ajaqy paHXKHUpOBa-
HUS 110 MPEINOYTEHUSIM Pa3INYHbIX cOpTOB MuBa. C KaKMMH CUTYyalUsIMU MbI CTaJKHBa-
muck? C MOCTaTOYHBIM €IUHOIYyIINEM (OAWH TOPOMK, OJHA MOJa), C IBYMS MPOTUBOIO-
JIO)KHBIMU TEHJICHIIUSAMH (71Ba TOpOMKa, IBE MOJbI) U C TOJHBIM pa3zHOoOpa3ueM (MpaKTH-
YECKU PAaBHOMEPHOE pachpeieieHne - MOAbI HeT). UTOOBI KaK-TO MPOABUHYTHCS B aHAIH3E
MPENOYTEHU N, MbI HCIIOIB30BANIU €II€ OJHY XapaKTEPUCTUKY - MEIUaHY, K PACCMOTPEHUIO
KOTOPOU U IEPEXOUM.

Meouana

Ora Mepa LEHTPAJIbHON TEHICHLIMH, WIA XapaKTEPUCTHUKA DPACIpPEACICHUS, HUMEET
CMBICJI TOJIBKO JUUISl IOPSIAKOBBIX U METPUUECKUX KA. C MEIUaHOW MbI CTAIKMBAJIUCH IIPU
MIOCTPOCHMH HIKaJIbl TepcTOyHa U OIATH )K€ B IPOLeype paHkupoBaHus. B obmem ciaydae
MeJMaHa - 3Ha4eHHE MPU3HAKa, COOTBETCTBYIOILIEE CEpPENUHE ynopsaodeHHoro psana. Ha-
IIpUMED, MYCTh Y HAC €CTh JaHHBIE 110 Ka)KJOM 00JIaCTH - JJOJIM roj0coB B %, OTAAHHBIX U3-
OuparensiMu Ha BbiOOpax rocrionuny Mke. Torna 3HaueHue meauansl, paBHoe 15%, uHTEp-
MpeTUpyeTcs cieaymuM odpa3oMm. B momoBuHe obOmacteit oTmaHo 3a rocmoauHa ke
6onbiie 15% romocos, a B mosnoBuHe - MeHbIne 15%. He npaBna iam, 3T0 oueHb BakHas Xa-
PaKTEpUCTHKA JJI1 HHTEPIPETALUH PE3YyIbTaTOB BBIOOPOB?

Jlnist BBIYMCIICHUSI MEIMaHbl B 3TOM CIIy4ae Mbl JOJDKHBI OBLIM yIOPSIOYUTh BCE 00-
JacTU B MOpPsAKE BO3pacTaHus WM yObIBaHUA 4Mcia rojocoB. Ecim yncino obnacteil He-



YEeTHOE, TO B CEPEIMHE psila - OJHA IMHCTBEHHAs 00JacTb. MeauaHa Tora paBHa YHCITY
rOJIOCOB, OTIAHHBIX rocroauHy Mkc B 3Toii obnactu. Eciu uncino obnacreit ueTHoe, TO ce-
penuHy psifia COCTABIISIOT JBE OOJIACTH M MEJIMaHa BBIUMCIICTCS KaK CpeHee 3HAaYCHUE 10
ATHM JBYM OOJIACTSIM.

B cnydae Hamero npuMepa METPUYECKOM WIKAJIBI - IPOJOJDKUTENBHOCTD 3aTPaT Bpe-
MeHH Ha y4yeOy - MeaHa MOXET ObITh BBIYHMCIICHA TaKUM ke oOpa3oM. [[is aToro nmpose-
JIeM YIIOPSITIOYEHUE CTYJCHTOB 110 BO3PACTaHNIO/YOBIBAHHUIO 3THUX 3aTPAT M HAWIIEM Cepe/u-
HY aHaJOTHYHBIM 00pa3oM. MeinaHy MOXKHO BBIUMCIIUTH U 1O KymyJsTe (cM. mkany Tep-
CTpOYyHa).

J7sl OPSIAKOBBIX M METPHUYECKUX MIKAJT HEOOXOIUMBIM SIBIISICTCS] TIOHSATHE MeOUaH-
HO20 uHmepeana, T.e. MHTEpBaja cojepxamero Meauany. Kak mpaswiio, Bel HE JIOOHTE
(bopMyJIbl, TIO3TOMY TIPUBEIEM BepOaibHOE OnucaHue (GOPMYJIbl IS BBIYMCICHUS MEIra-
HbI B MEJMAHHOM HHTEpBajie. JTO JeaeTcs 1o AByM cooOpaxeHusM. [lepBoe - mokas3arTh,
YTO MaTemMaTtudeckas (opMmyiia BCer/ia OTpaXkaeT cojepxkanue. Bropoe - MmareMaTHueCcKoOn
(dbopMyJIOl MHOTZIa TOJIH30BATHCS yAOOHEe IS M30SKaHWS OYCHBb JTMHHBIX OMUCAHUIA.
Wrak, Meana B METUAHHOM WHTEPBAJIC BEIUMCIIACTCS 10 GopmyIie:

HIDKHSS 4acToTa,

Me = rpaHuna + HIMpUHA X [IOJIOBUHA | - | HaKOIUIEHHas : 4yacToTa
MeIUaHHOTO MEIUaHHOT'O OT 4ucIa JI0 MEJUaHHOT O B MEJIUAHHOM
HHTEpBaja HHTEpBaa 00BEKTOB UHTEpBaa HHTEpBae

(x) 0 (n2) ®) )
Oty (dopMynTy MOXKHO 3amucaTh OYEHb MPOCTO C HMCIOJIB30BaHUEM 0003HAYCHU,

MPUBCACHHBIX BHU3Y:

T_p
Me:x+12

p
UeMm BbIIIIE YPOBCHb M3MEPEHHS, TEM OOrade BO3MOXHOCTH OIHUCAHUS «TIOBEICHUSD)
npu3Haka. Ecnu mpu3Hak u3MepeH Mo METPUYECKOM IKale, TO KpoMe MOJbI M MEIHaHbI
JUIsl ONMCAHUsl TIOBEACHMS IMPU3HAKA HCIOJb3YETCS M3BECTHAsi BCEM Mepa LEHTPalIbHOU
TEeHJICHIIUU - CPEIHSS apuPMeTHIeCKasl.

Cpeanee apudmerudeckoe

Jiist 110001 COBOKYITHOCTH 3HAUEHHI MPH3HAKa 3TO CyMMa BCEX 3HAUCHHH, JeleHHAs
Ha uX 4ucio. BepHeMmcs k npuMepy NpU3HAKA - MPOJOJDKUTEIBHOCTD 3aTPAaT BPEMEHHU Ha
yueby. O003HaUMM YMCIO CTYJICHTOB-TYMAaHUTapueB depe3 n (Ui Hamero ciydas n =

X, .
1000), a yepe3 “ ¢ - 3HAUEHHE ATOM MPOJOKUTENBLHOCTH sl 1-ro cTynenrta. Torma cpen-
Hsisl apupMeTHIecKast POJAOIDKUTEILHOCTH OyIeT paBHa:

1 n
X —;;X[

Taxum 06pa3oM MOXKHO OIPEENIUTh CPEAHION MPOJODKUTEIBHOCTD 3aTPAaT BPEMEHU
Ha yueOy B rpylnmax CTyAEHTOB C JI000OH «Oymymied mpodeccueit», ¢ no0oil cTeneHpio
Y0BJIETBOPEHHOCTH y4eOOH U T. 1.

Coumosior 4acTo BCTPEYAETCsl C CUTYaIlMeH, KOTJa KOHKPETHbIC 3HAUCHUs NPU3HAKA
110 OTJEJIbHBIM O0BEKTaM HEU3BECTHBI. ICXOHO MMEIOTCS TOJIBKO MHTEPBAIbl U3MEHEHUS
IpU3HaKa U yacToTa (aOCOMIOTHAS WM OTHOCHTEIbHAS) BCTPEYAEMOCTH OOBEKTOB B 3THX
uHTepBasnax. Hampumep, Ta ke NpoAoKUTENBHOCTh MOKET OBITh 3aJjaHa B BUJIE UHTEPBa-
JIOB M YaCTOThI B HUX. JTO MOXET ObITh B IBYX ciy4asx. [IepBblil - TaHHBIE O MPOIOIIKH-
TEJIBHOCTU IOJIyY€Hbl C IIOMOIIBIO MPSIMOrO BoIpoca aHKeThl: «CKOIbKO BpeMeHH Bbl B
CpeIHEM B HEJNeNI0 TPATHTE Ha 3aHATHUS, CBA3aHHBIE ¢ yueOou?». [Ipu aToM mpeiaraiorcs
3aJlaHHbIE 3apaHee UHTepBaJbl. [lo cyTH, MBI UMEEM JE0 ¢ MOPSAKOBOM IIKaloh. B aToM



CJIydac TakKKC MOXHO BBIYUCIIUTHL CPCAHCEC 3HAYCHUC MPOJAOJIKUTCIBHOCTH JIA HGKOTOPOﬁ
TpyOnbl CTyIEeHTOB. TONBKO OHA Ha3bIBACTCS CPEOHAA 636€UieHHAA U BBIYHCISCTCS He-
CKOJIBKO TIO-JIPYTOMY.

Bropoii cnyuaii, korna y corposnaora OTCyTCTBYIOT KOHKPETHBIC 3HAUCHUS 10 KaXK0-
My OOBEKTY B CUTyallud BTOPUYHOTO aHAIN3a. BmopuuHnvim ananuzom couyoior Ha3biBa-
€T aHaJN3 «Uy>KUX» JaHHBIX JIJIS1 PeLICHHUs] CBOUX COOCTBEHHBIX, HOBBIX 3a/a4. Toraa yacTto
MPUXOUTCS pabOTaTh C YK€ BBIUMCIEHHBIMH JI0 HETO CPeAHUMHU apudmernueckumu. Ha-
puUMep, pe3yJbTaThl UCCIENOBAaHUS OIOKETOB BPEMEHHM OOBIYHO MyONUKYIOTCS B BUJC
CpPEIHUX 3aTpaT BPEMEHHU C yKa3aHHEM oObeMa IpyHibl, JUIsi KOTOPOW OHU MOdy4yeHbl. B
Mpolecce BTOPUYHOTO aHalM3a BO3HUKAET HEOOXOAMMOCTh O0OBEANHEHUSI KAKUX-TO TPy
M, COOTBETCTBEHHO, B TojicueTe oOmiel cpemneir. B 3Tol cutyanuu Taxke HeoOXoauma
CpeIHsisl B3BEILICHHAS JJIsl BEIUMCICHUS «CPETHEH CPETHUXY.

Boruricnum cpenHio MpoJoKUTEILHOCTh 3aTpaT BpEMEHU Ha ydely CTyJeHTaMu-
TYMaHUTapUsIMH M0 JaHHBIM Tabmuisl 3.1.3. Jlng aToro mpeanonaraercs, 4To MpoI0JIKu-
TCJIBHOCTD JIA KaXKAO0TO PECIIOHACHTA, OTHCCCHHOI'0 K MHTCPBATy, paBHAa CCPCANHE UHTEP-
Basa. /|y HalMX MecTH UHTEPBAJIOB UX CEPEIHBI COOTBETCTBEHHO PABHBI:

x1=0,5; xo=1,75; x5=3,25; X4=5,5; x5=7,5; x6=8,5.

HaMm u3BecTHO YUCIO CTYZCHTOB B Ka)KIOM UHTEpBAJeE:

m=27; n,=75; n3=150; n4=348; ns5=250; ng=150.

Toraa npoaomKUTENFHOCTD 3aTpaT BpEMEHH Ha y4eOy B CpeIHEM Ha CTyJeHTa WU
CpCaHsAa B3BCHICHHAA MPOJAOJIDKUTCIBHOCTE paBHA!

X=(0,5%27+1,75%x75+3,25%150+5,5%348+7,5%250+8,5%150)/1000=5,7

dopmyia s BBIYUCICHUS CPEIHEH B3BEIICHHOW BBHITJIAIUT U K MHTEPBAJIOB Clie-
IyromuM o0pa3om:

k
Zlnjx_/
X — J P
2
/=l , TJIe X;— CEpeIHA j-T0 HHTEPBAIA.

AHAJIOTUYHO BBIYUCIISETCS «CPEIHSS CpeqHIX». JomycTuM, nepes; COrMoIoroM CTo-
UT 3aJja4a BBIYMCICHUSI CpPEeIHEH MPOAOIKUTEIHLHOCTH KU3HU MYyK4uH B Poccum mo nas-
HBIM OTJIENIbHBIX 00JIacTeld. DTH NaHHbBIE MPEACTABISIOT CO0O0W CPETHIOI TPOIOIKUTEIh-
HOCTb KM3HH MYKUUH IO KaXA0H 00nacTu. ECTeCTBEeHHO, «CPEIHIOI CPETHUX)» BBHIYHUCIIS-
€M C BECaMHM, paBHBIMHU YMCIIEHHOCTH MY>KYHH B KaXI0i 00acTH.

Bce paccmoTpeHHBIE XapaKTepUCTHKHU: MOJa, MEAMaHa, CPenHss apupMeTHdecKas,
CpelHee B3BEIICHHOE - SBISIOTCS cpednumu. OHU XapaKTEpU3YIOT YeHmpaibHble TCHICH-
MU OJTHOMEPHOTO pactpeneneHus. EcTe U qpyrue cpefnne, HO OHU B COIMOJIOTHH MPUMeE-
HSIOTCS penko. [loaToMy cpenHior apruMeTHYecKyIo Ha3bIBAIOT MPOCTO CPEIHEH, a Mo/
U MelMaHa COXPAaHSIOT CBOM Ha3BaHWA. be3 mporeaypsl YCpeIHEHUsS! COIMOJIOT-IMITHPUK
CylIecTBOBaTh HE MOXKeT. Jl[pyroe 1eno, ¢ TOMOIIbI0 KaKUX CPEIHUX OH TPOBOIHT ITY
nponenypy.

Camu 1o cebe 3HAYCHUST «CPETHHUX» MAJIO O YEM T'OBOPSAT, €CIH COLMOJIOT HE BUIHT
AMIUPUUYECKYIO KPUBYIO paclpeieNieHus, HampuMep, Ha dKpaHe KoMIbioTepa. B curyarun
«HEBUJICHUS €My MOMOTAl0T MHTEPIPETHPOBATH JIIOOBIC CPEIHHE TaK HAa3bIBAEMbIC MepPbl
eapuayuu, mepsl pacceaHus 0oObEKTOB BOKPYT 3TUX cpeaHux. CHayama Mbl pacCMOTPHM
Mepy BapHaluu I ciaydas METPHUYECKOM, IIKAbI, a 3aTeM — JUIS MOPSIKOBOW M HOMHU-
HaJIbHOM.

Ipesicoe uem nepetimu k 5moi npodieme, 3amMemum, 4mo adaAs CPpeoHsist XapaxKme-
pusyem YeHmpaibHyo MmeHOeHYUro pacnpeoeienuss mojibko mozod, Ko20a oObeKkmul 6 Oc-
HOBHOM COCPEOOMOUEHbL BOKPY2 IMUX CPEOHUX, M.e. U3YYAeMdsi COBOKYNHOCMb 00beKMOs
00HOPOOHA OMHOCUMENbHO NpusHarka. OOHOPOOHOCMY - DO OYEeHb 8AJCHOE NOHAMUE 05
gcex, kmo pabomaem c smnupueti. Coyuonoe cmaikueaemcst ¢ npooiemol 00HOPOOHOCMU



8 pasuvix kKommexkcmax. Kax paz eom 30eco napa noHsmuil «Kayecmeo - KOAUYecmeoy»
oyeHb gadicHa. Paszdenenue nousmuii Ka4ecmeeHHAas 00HOPOOHOCHYb U KOJIUUeCMEeHHAs
00HOPOOHOCMb UuMeem o2pomublil cmuict. Hanpumep, pazeée ecmv cmoici 6 cpednem 00xo-
Oe unu @ cpeoHem 6o3pacme poccusnuna? Kowneuno owce, nem. MU ¢ mo e epems ecmo
CMBICTL 8 CpedHell 3apabomHol niame CeibCKUX epayell uiu 8 CpeOHem 803PACe MyMHCUUH-
nencuorepos. Heobxoouma xawecmeennas 00HOpOOHOCHb OJil M0O20, YMoObl HA4ams aHa-
JIU3 KOIUUECIMBEHHbIX XAPAKMEPUCMUK PACHPeeieHUs. NPUSHAKA.

Camu Konuuecmeenuvle XapaKmepucmuku Mocym YKaA3vl8amb/NoKa3vbléams Had Omi-
cymemeue KOIU4eCmeeHHolU 0OHOPOOHOCMU NO AHATIUSUPYEMOMY NPUSHAKY. DMo 6 c60io
ouepedsb Oydem 2080pUMb 0 HATUYUU KAYECMBEHHOU HeOOHOPOOHOCHIUL.

Jucnepcus

PaccmoTtpuMm Mepy Bapuanuu/paccestHus/pa30opoca/M3MEHYUBOCTH TSI METPUIECKOM
mkanbl. [lo sMnupuyeckoil KpUBOH pacmpee’eHus Uil TMCTorpaMMe Ha puc. 3.2.3 BUauMm,
YTO COBOKYMHOCTH CTYJIEHTOB HEOJHOPOIHA IO MPOJIOJDKUTEILHOCTH 3aTpaT BPEMEHU Ha
yueOy. C 0JTHOM CTOPOHBI, OUEBHJIHO, UTO CPEAHSS MPOAOHKUTEIHHOCTh YUeObl KaK Xapak-
TEPUCTUKA UMEET CMBICT, TOCKOJIbKY BIIOJHE MPABOMEPHO CPaBHEHUE CPEIHEN MPOIOIKH-
TEIHHOCTU y4eObl Ul BBIIEJICHHBIX HAMU TPYII CTYACHTOB: COIMOJIOTOB, MOJIUTOJIOTOB,
KYyJBTYypOJoroB U T. 1. C Apyroi CTOPOHBI, B CUTYallud HEOTHOPOJHOCTH TaKO€ CPAaBHEHUE
COJIEP>KaTENbHO HU O YeM HE TOBOPHUT.

KakoBa MoxeT OBITh Mepa HEOJHOPOAHOCTH/OJHOPOIHOCTH TO TPOIOIDKUTEIBHO-
ctu? O0 3TOM MOXHO CYIUTh MO CTENEHU OTKJIOHEHUS MPOAODKUTEIHHOCTH 3aTpaT Bpe-
MEHHU Ha y4eOy OTACIBHOrO CTYJIEHTa OT CpeIHEN MPOAOIKUTEIBHOCTH, KOTOpas B HAIIEM
ciydae paBHa 5,7 (B yacax). InauBuayanbHble OTKIOHEHUS (X; — X) HENb3s MPOCTO CyM-
MHUPOBATh, YTOOBI CYAUTH 00 00IIeM OTKIIOHCHHH. OTKIIOHCHHS B OJTHY CTOPOHY OYIyT ITO-
ramaThCsi OTKIOHEHUSIMH B APYTYI0. UTOOBI 3TOr0 HE OBLTO, MHAUBHIYAIbHBIE OTKIOHEHHS
BO3BOJSTCS B KBJIpaT, a 3aT€M CKJIAJbIBAIOTCSA. JTa CyMMa JCIUTCS Ha YUCIIO PECIOH/ICH-

2
TOB, U TOJY4aeTCsl XapaKTepUCTHKA, Ha3biBaeMas oucnepcueit (© ). D10 Mepa Bapuauu
3HAYCHUH MPU3HAKA B CPETHEM U BOKPYT CpeaHel apu(MeTHIECKOM.

n

> (x = X)

0_2 — i=1
n

Crnenyer 3aMETUTh, YTO TIPU HEOOBIIIOM YUCIIE 0OBEKTOB ACIUTHh HYXKHO HE Ha N, a
Ha (n - 1). g conmoriora 370 He MPUHIMITHAILHO, TaK KaK OH paboTaeT OOBIYHO C AOCTa-
TOYHO OOJIBIIIUM YHCJIOM OOBEKTOB.

Kopenb kBaJipaTHbII U3 IUCNIEPCUN HA3BIBAECTCS CPEOHEKEAOPAMUYECKUM OMKIIOHE-
Huem (o-curma). [1o HEell MOKHO CpaBHUBATH MEPBI PACCESTHUS PA3HBIX MPHU3HAKOB, OJTHOTO
MpHU3HaKa I pa3TU4HbIX COBOKyMIHOCTeH. [IpsMoe cpaBHeHHe Tucniepcuii, cpeHeKBaapa-
TUYCCKUX OTKJIOHCHWH Mayio 4TO JaeT. PaccMOTpuM mpuMep W3 HAIlero HCCISIOBaHUS.
Boruncnum cpeanee apudmeruyeckoe U CpeqHEKBAIPATUIECKOE OTKIOHEHUE MPOIOJIKHU-
TEIHHOCTHU 3aTpaT BPEMEHU Ha y4ueOy Ui HeCKOJIBKUX TPYIIT CTyIEHTOB. JlomycTuM, 4To
sl connonioroB (X=6,6=4), ncuxomnoroB (X=5,4, 6=3,5), nonutonoros (X=4,5, c=3.,5),
UCTOPUKOB (X=6, 6=2). Kakue BbIBOJIbI MOKHO CAENATh 110 3TUM JaHHBIM?

Conuosnory U UCTOPUKH 3aTPAYUBAIOT HA y4eOy B CpEJHEM OJMHAKOBOE BpEMs, HO
COBOKYITHOCTH COI[MOJIOTOB MEHEE OJHOPOHA, IOTOMY YTO CPEAHEKBAAPATUIECKOE OTKIIO-
HeHue Oospuie. [lcuxonoru 3arpaunBaroT Ha yuyeOy B cpeHEM OOJIbllle BpPEMEHH, YeM I10-
JUTOJIOTH, U OHU O0Jiee OAHOPOJHBI, YEM TPYIINa MOJUTONIOroB. Jucnepcusi oJuHaKoBa B
3THUX TPyNIax, OTHOCUTEILHO Pa3HBIX IO 3HAYCHUIO cpeaHuX. Korma cpennne u aucriepcun
B CPaBHUBAEMBIX IPYIINAX Pa3IHUYHbI, HA TOMOIIb MPUXOAUT KOA(P(GUIIMEHT BapHaLIUU.



Kosgppuyuenm eapuayuu

o
OtoT K03 PunMeHT npu HamMX 0003HAYCHUAX paBeH V = ¥ x100.

OH mpencraBuseT co0o0il A0I0 Bapuauu B nporeHTax (%), IpUxXoIsIIytocst Ha eu-
HUIy cpeqHeil. B Hamem citydae COOTBETCTBEHHO 4YeThipeM Irpynmnam: V1= 66,7% (ans co-
uojoron), V2=64,8% (mnsa ncuxonoros), V3=77,8% (mns nonuronoros), V4=33,3% (nns
ucTOpuKoB). Takum oOpa3zoM, Tpynmna UCTOPUKOB 0oJiee OAHOPOIHA IO TPOIOJIKUTEIHHO-
CTH 3aTpaT BPEMEHHU Ha y4eOy, 4eM Bce OocTaibHbIe rpyIibl. Camas HEOAHOPOHAS TpyTIa
- TIOJTUTOJIOTH. DTO O03HAYAET, YTO CPEeIM HUX OKA3aJIUCh U OYEHb MHOTO, U OYEHb MaJo 3a-
HUMAIOITHECS.

Cpennee apudmMeTnyeckoe U AUCIIEPCUS HHTEPIPETUPYIOTCS Beeraa BMecte. Hampu-
Mep, CYIIECTBYET TaK Ha3bIBaEMOE MPABUIIO «Mpex cuem», OUeHb BaXKHOE MPH paboTe ¢ IM-
nupueir. OHO O03HAYaeT, YTO €CJIM BCE 3HAYCHHS MPHU3HAKA HAXOASTCS B MHTEpBANE OT -3G
10 +3G, TO CUMTAETCA, YTO 3aKOH paclpelesieHUus] PU3HAKa HOPMANbHbLI, T. €., KaK MU-
HUMYM, SMIUPUYECKasi KpUBas UMEET YHUMOJAIbHBIN XapakTep (0JHa MOJa, OJIUH TOp0).
Ha puc. 3.2.5 u3zo0pakeH naeanbHbI HOPMaJIbHBIN 3aKOH pacIpeesieHus. 3alIOMHUTE €TO0,
n00 MaTeMaTHUYeCKHH ammapaT AJis aHalh3a HOPMAJbHBIX pachlpeielieHud O4eHb Oorar.
Jlnist uiealbHO HOPMAIIBHOTO pacIipe/iesieHus] MO/Ia, MeIMaHa U CpeHee apu(METHIECKOe
PaBHBI.

Ecnu ona ananuza pacnpeoeneHuil UCnonb308ams «A3blK» CIMAMUCMUYECKO20 AHAIU-
3a, Mo camu paccMompeHHvle XapaKmepucmuku, Hanpumep X, AGIAIOMCA BEIUHUHAMU,
uMerwuMy c80l cobcmeenHbvlll 3aKkon pacnpeoenenus. Ilpedcmasum cebe, umo Kaxicowvil
U3 8ac 0Jis1 00H020 U MO20 JHce UCCIe008AHUSL CPHOPMUPOBAT 8bIOOPOUHYIO COBOKYNHOCHLb.
Ilycmo y kaxcooeo O6yoem camas u3 camvix «xopouilasy (penpeseHmamusHas) 6blOOPKA.
Ecnu noocuumamau, x npumepy, cpeOHuil 803pacm ONPOULEHHLIX NO IMUM B8blOOPKAM, MO
sHauenuss 6yoym pasznuunvl. CpeOHee 3mux 3HaueHutl u Oyoem UCMUHHbIM 3HAYeHUeM
cpedHez20 803pacma 6 2eHepalbHOl COBOKYNHOCMU. AHANOSUUHBL PACCYHCOCHUS U 8 CLyyae
cpeoHeti npoOoJIHCUMENTbHOCTIU 3AMPam 8peMeHU Ha yuedy.

OTKJIOHEHHUE CPEHUX OT «UCTHMHHOU cpelHen» OyJleT HOCUTh CIIy4YailHbIH XapakTep.
Oxa3pIBaeTcs, 3Ty CIy4alHOCTh MOXHO OIEHUTh. Ha 3TOM OCHOBaH MOJICYET TaK Ha3bIBac-
MBIX JOBEPUTEIbHBIX HHTEPBAJIOB, T. €. HHTEPBAJIOB, B KOTOPBIX HAXOAUTCS UCTUHHOE (1S
TCHEPAITBHONH COBOKYITHOCTH) 3HAYCHHE TMpu3HaKa. Ho 3TO TONBKO /il TeX BEIWYHH (Xa-
PaKTEepUCTHUK), Ui KOTOPBIX M3BECTEH 3aKOH pacmpeaencHUs. OHM Ha3bIBAIOTCS CTATH-
ctukamu. CpeaHee apuMETHUECKOE W SBJIICTCS CTATHCTUKOW C HOPMAJIBHBIM 3aKOHOM
pacnpeneneHus. J{s Hee JerKo onpeAenseTcs J0BEPUTEIbHbIA HHTEPBAJL.

Jpyzue mepvr 6apuayuu

PaccmoTpuMm Mepy Bapuaiuu, Mepy OTKJIIOHEHMSI, MEPY paccesHUsl 3HaUYeHUI pU3Ha-
Ka BOKpPYT MeauaHbl. Takoli Mepol SIBISETCS KEAPMUJIbHbBLU PAa3mMax, ¢ KOTOPBIM MbI
BCTpEYAINCH ITPHU NocTpoeHnH mkKaisl JI. Tepcroyna. BcnoMHMM, 4TO COEpKATENBHO 3TO
UHTEPBAJl, B KOTOPOM BOKPYI MeIuaHbl cocpenoroumnocs 50% 3kcnepToB. OTO €IUHCT-
BEHHAasi Mepa BapHallM JUIsl MOpsAKOBbIX mikai. Ha puc. 3.2.4 Tpu myHKTUpPHBIE JTUHUU
IIPOBEJEHBI JUIsl ONPEAEICHUS MEAUAHBI U COOTBETCTBYIOIIETO € KBapTWJIBHOTO pa3Maxa
{on paBen (Q3-Q;)/2}. be3 cpaBHHTEIHLHOIO KOHTEKCTa TPYIHO CKa3aTh, Majo 3TO WU
MHoOro. /{11 couunonora nosnagamensvnas 603moxcHocmy J1000r0 MaTEMaTHUECKOTO0 KOH-
CTPYKTa, a 3TO IOKa MpocTelre GopMyibl Ha YPOBHE OOBIIEHHOTO MIOHUMAaHUs, OTIpese-
JISIOTCS TOJIBKO B CPABHUTENIBHOM KOHTEKCTE, T. €. P CPABHEHUU 3HAYEHUH, MOIYUYEHHBIX
B Pa3HBIX YCIOBUSIX.

IlepeiineM Kk cambIM TPYJHBIM JUIsl IOHUMAaHUSI ME€paM - MEpaM KaueCTBEHHOH BapHa-
LUy, T. €. MEpaM BapUalUM JUIsl IPU3HAKOB, U3MEPEHHBIX [0 HOMUHAJIbHBIM IKanaMm. Ca-
MoOe€ IJIaBHOE, UTO Jit00asi Takasi Mepa XapaKTepU3yeT CTeNeHb OTKJIOHEHHUs paclpeieieHus
MIpU3HAKA OT PAGHOMEPHO20, T. €. KOTJIa KaKJI0M Ipajalluy NpU3HaKa COOTBETCTBYET OJIHO



U TO K€ YUCJIO 00BEKTOB. MakcUMaabHOE 3HAYCHHE MEPhl OOBIYHO COOTBETCTBYET CHTYa-
MU PaBHOMEPHOTO pacIlpeeNieHus,, a MUHUMAIbHOE - CUTYyalluH, KOrJia Bce 0OBEKTHI CO-
CpPEAOTOYEHBI B OJJHOM I'paIaluu.

Kax mbl 3Haem, m1000¥ HOMHUHAJIBHBIA MPU3HAK CBOJUTCS K COBOKYMHOCTH OWHap-
HBIX, TUXOTOMHUYECKHX, T. €. NMpuHUMarmux 3HadeHuss 0 win 1. B sTom ciyuae cronben
HAIIe MCXOTHOW MaTPHIIbl JAHHBIX «OOBEKT-MPU3HAK», COOTBETCTBYIOIIUNA OJHOMY MpH-
3HaKy, MpeBpaIaeTcst Kak Obl B HECKOIBKO CTOJIOIOB, KaXABIA U3 KOTOPBIX COOTBETCTBYET
OTJENBHOMY CBOMCTBY (OBITH COIIMOJOTOM, OBITh MOJUTOJIOTOM U T. A.). AHATU3UPOBATH
MBI JIOJDKHBI TENIEph TIOBEJICHUE «CBOWCTBAY, a He mpu3Haka. [Io BceM 00beKTaM 3TO COBO-
KYITHOCTb U3 HYyJIeH U eIUHUII.

0000111111...00111

[Ipenmnonoxum, 4To 3TOT P MOTYyUEH MO CBOMCTBY - OBITH B OyAyIIEM COIMOIOTOM.
Ecnm 1-if cTyneHT - coluMosior, To eMy COOTBETCTBYET X;=1 , a €Clli OH HE COIHUOJIOT, TO
xi=0. Oka3pIiBaeTcs, /Ui TaKOro BHJA JAaHHBIX MMEET CMBICI CpelHee apu(pMEeTHUECKOE.
Ona paBHa X=k/n, rae k - gucimo OyIaymmx COITMOJIOTOB, @ N- YUCJIO BCEX CTYJCHTOB-
TYMaHUTapHEB.

[Touemy nMeeT cMBICT CpeIHsist apupMeTrdecKast sl AMXOTOMU4ecKoi mkanei? [lo-
TOMY 4YTO OHa coJepkaTenbHO uHTepnperupyercs. Ecniu X=0, To 3T0 03Ha4aeT, 4yTO BCE
CTYICHTBI-TYMaHUTApUHU B Hamieill BeIOOpKe HE cormoiioru. Ecim X=I, To Bce CTyACHTHI -
couuonoru. Eciu X=0,5, To moi0BHHA CTyA€HTOB - OYIyIllMEe COILMOJIOTH, a TIOJIOBUHA - HE
corogioru. [Ipogomkas HaIIM pacCy)ACHUS, MOKHO CIIelaTh BBIBO U JIJIs CITy4aeB, KOTIa
0<X<0,5u0,5<X<1.IlepBslif U3 HUX 03HAYAET, YTO B COBOKYIHOCTU MeHblIEe 50%
CTYJEHTOB coloioru. Bropoii - B coBokynHoctu 0osbiie 50% counosioros.

Takum 06pa3zom, Kak 3T0 HH MapaoKcalbHO, MOXKHO BBIYHCISTH CpeiHee apupMeTH-
YECKOE MO MPU3HAKY «IOJ». TOIBKO BaKHO MPABUIBHO WHTEPIPETUPOBATH MOJYYCHHBIN
pe3ynbTatT, UCXOA U3 TOTO, KAKUM 00pa3oM 3aKOJUPOBAH 3TOT Mpu3Hak. Pazymeercs, co-
LMOJIOTY HET HUKAKOTO CMbICIA B HMCIOJb30BAaHMM TAaKOrO0 poja CpPEeAHEH, oTpa)karolen
«LEHTpaAJIbHYIO0 TeHAeHINIO». OH NMpekpacHo paboTaeT ¢ OTHOCUTENbHBIMU YacTOTaMU B %.
[IpuBenenHas cpeAHsisi UHTEpPECHA HE Ui LieJied NMEPBUYHOrO aHalu3a, a JUisl aHalu3a ¢
MPUMEHEHHUEM CJIOKHBIX MaTeMaTH4ecKuX MeTonoB. K npumepy, 1id Takoil cpeaHei Mox-
HO MOJICUUTATh AUcCTiepcrto. Eciu aiis TMXOTOMUYECKUX MPU3HAKOB UMEET CMBICI UCIIOJIb-
30BaHUE XapaKTEPUCTHK METPUUECKOH MIKaNbI, 3HAYUT, BO3MOXKHO HCIIOIb30BaHUE U MaTe-
MaTHUYE€CKHX METOOB, pa0OTAONMX C METPUUECKUMHU NaHHBIMH. Jlucmepcusi B JaHHOM
cllydae paBHa:

0_2 _ k(n ; k)
n , T.K. B popMmyity
2
X, —X
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Ota nucnepcust M SIBJISETCS MEepol BapHaluu i OMHApPHOTO (IMXOTOMHYECKOTIO)
npusHaka. [Ipy 3ToM OHa paBHA HYJIIO, €CJIM BCe OOBEKTHI JTHO0 00sIagaroT, MO0 He 00ia-
JAI0T aHAJIM3UPYEMBIM CBOMCTBOM. UTO €CTECTBEHHO, TaK KaK B 3TUX ClIydasx pa3Opoca B
JaHHBIX He HaOmogaercs. MakcuMaabHOE 3HaYEHUE ITOM JUCIEPCHH AOCTHUTAETCS B CIy-

yae paBHOMepHoro pacnupeneneHus (k=n/2), u ono paBno 1/4. Ilpu stom X=1/2, o=1/2,
V=100%.
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HanomHIO BaM OIHO MpaBWJIO M3 MIKOJIBHOH apudmernku. Ecim ecTh 1Ba mEBIX
4HClla, TO CPEJHEE I€OMETPUUYECKOE ITHX YHCEN BCErla MEHbBIIE WM PaBHO CPEIHEMY
apupmeTrHuecKoMy. PaBeHCTBO JI0CTHTAETCsl, KOT/Ia YMCIIa PABHBL.

Jab <(a+b)/2

OTUM COOTHOILIEHUEM U BOCIIOJIb3yeMcs Uil BBeACHUS Kod(dulieHTa KayeCTBEHHON
Bapuauuu. BHauane npeanoaokum, 4T0O HOMUHAJIbHBIN MPU3HAK UMEET TOJBKO JIBE rpajaa-
1MUY, TIPUYEM B TIEPBYIO Ipajanuio monaiso N; 00beKTOB, a BO BTOPYIO — N 00BbEKTOB (YHC-
710 Bcex 00bekToB paBHO n=N;+N,). W ecnu Temnepb B COOTHOIICHUE MEXKIY CpeIHei
apu(pMETHIECKON U CPEeTHEH TeOMETPUUECKOM MOJACTaBUTh

2 2
a=N ;b= 10 nonymum N, x N, < (N> +N2)/2

MaxkcumanbHoe 3HaueHre N XN OyaeT Tonbko B cinydae N = Ny, 1 oHO OyAeT paBHO
n’ /4. A 510 Beb Cilydail paBHOMEPHOTO pacrpencincHust. Koy@uuuenmam xauecmeen-
Holl éapuayuu v OyAeT OTHOLIEHHE peajbHOro 3HaueHus npousBeacHus (N;xXNy) K Mak-
CHMAJIBHOMY €r'0 3HAYCHHUIO, PaBHOMY 1° /4.

Koaddunment paBeH HyIto, eciii Bce 00BEKTHI B OJHON Irpajlalluu, U eAUHUIIE, eCIH
pacrmipenenenue papaomepHoe. KoadumueHt nerko obodmaercs Ha cirydaid, KOrjaa 4uciio
rpaganuii paBHo k. [IpeacraBum cebe, 4TO U3 BCEil COBOKYMTHOCTH 0OBEKTOB Mbl 00pa3oBa-
JI1 BCEBO3MOXKHBIC Mapbl. BcrmoMHMM MeToa mapHbIX cpaBHEHUN TepcToyHa W BBIYUCICHUE
YKclia BCeBO3MOXKHBIX Tap JJIsl CpaBHEHHsI OOBEKTOB. 37eCh CUTyalus aHanoruyHas. [laper
HE TTOBTOPSIOTCS, 0OBEKT caM ¢ co0ol mapy He oOpasyeT. B cirydae nByx rpagamnuii mpous-
BeneHue (N;xN;) ecTh HE UTO MHOE, KaK YHUCIIO Map, Pa3IMYHbIX MEKIY COOOM.

Ecnu rpaganuii Tpu 1 o HUM yactothl paBHbI (N1, N2, N3), TO UnciI0 pa3inuyuHbIX Hap
oynet paBHO (N;xNj; + N;xNj + NyxNj3). Uucno 4neHoB B 3TOH CyMMe BBIYUCISETCS Kak
YHUCJIO MAPHBIX COUYETAaHUM U3 TPEX AJIEMEHTOB M0 J1Ba. BcroMuHaeM, 4ToO 3TO YKCIIO paBHO
k(k-1)/2, xorga uucno snemeHTOB paBHO k.

Torna ko3¢ ureHT Bapuaiy BEIYUCIISCTCS KaK OmHouienue:

- peaJbHOro 4Yucia pa3muyHbiX nap, paBHOTo (N XN, + NjxNs3 + NyxN3);

- K MakcuMaibHOMYy (Clly4aili paBHOMEPHOTO paCHpeleNieHUs), pPaBHOMY
{(n%/9)(3%2/2)}. B mepBBIX KPYIIBIX CKOOKAX - TO, BO YTO MPEBPALIACTCS KaXIblil WICH
CYMMBI, @ BO BTOPBIX - YUCJIO YWICHOB B 3TOH CyMME.

k-1 k
B o6mem cnyuae ans k rpaganmii peanbHOE YHCIO Map paBHO {z ZN /N, }, a mak-
i=l j=i+l
cumanbroe - {(n*/k?)(k(k-1)/2)}. Takum 06pazom, GopMyIa /s BEIYHCICHHS KOO(HIHCH-
Ta Ka4eCTBEHHOM Bapualluu MPUBEEHA 10 YaCTsIM, T. €. OTACIbHO YUCIUTEND (peabHOE) U
OTJIETTLHO 3HaMEHATEelb (MAaKCUMAIBHOE).

Koaddunmentom Bapuanuu (R) MOXKET CIIyKUTh U BEeTUYHMHA, PaBHASI CpeOHEeMY 2e0-
MempuyecKkomy 13 OTHOCUTEIbHBIX YacTOT B JOJSAX (YACTOCTH) YMHOXKEHHOMY Ha YHCIIO
rpajauuu, T. €.

NN, N
Lo o

R=kl%

Jlnist BBIYUCIICHHS 3TOW BEIMYMHBI HEOOXOIUMO M30aBHTHCSA OT IYCTHIX T'pajaluii,
MHaue OHa 0OpaTHUTCs B Hysb. R=] mpu paBHOMEPHOM pacnpeeCHHUH.

IIpuBeneM emie OIMH NpUMEp BBIYMCICHUS MEpPbl KAYECTBEHHOM Bapuauuu. B kaye-
CTBE TaKOW MEPBI CIYXKUT IHMPOnUs, O KOTOPOH MBI YIIOMHUHAIN B KOHTEKCTE «S3BIKa»
aHaJM3a pacHpeaeseHUH, ONMUPAOLIErocs Ha UHPOPMALMOHHBIA MOIX0A. DHTPOMUS - 3TO
OCHOBHOE MOHATHE TeopuM HH(popManuu. PacnpeneneHue npusHaka WHTEPHPETHPYETCS
KaK HEKoe CooOIIeHne, Hecyllee OnpeaAeTIeHHbIH 00beM nHpopMauu. ITOT 00bEM MOKHO



OLICHUTh SHTPONHEH KaKk MEpOH «ONpeaeCHHOCTI»/«HEeonpeaeIeHHocT». Ee TpyaHo
OOBSCHHUTH U TPYIHO TMOHATH O€3 3HaHUS JOrapu(dMOB U JTOrapuPMUIECKUX 3aKOHOB pac-
npeneneHus. bomee TOro, 3amedaTeNbHBIE CBOWCTBA ITOW MEpPBI MOTYT OBITH OIICHEHBI
TOJIBKO TIPM MHOTOMEpPHOM aHanu3e. [loka BaM MpuAeTcst MpocTo 3TOMY MoBepuTh. MTak,
sHTpornust H(X) mpu uncne rpaganuii paBHoM k U mpu 0003HAYSHHUHU -l 9acTOCTH (IOITH)
4yepes pi paBHa:

k
H(x)=-) plogp,

i=1

Jlorapugm MOXeT OBITH B3AT MO JIOOOMY OCHOBAHHUIO, MO0 HETPYIHO NEPEHTH OT O-
HOTO OCHOBaHUS K Apyromy. HamoMHuMm, 4To ecTh HaTypajbHBIA Jorapudm (1o oCHOBa-
HUIO «€»), NECATUIHBIN (10 ocCHOBaHUIO «10»), TBOMYHBIN (TI0O OCHOBAHUIO «2»).

DOHTpONHSA - TOJOKHUTEIbHAS BEIMYMHA, HECMOTPSI HA TO, YTO INEpE]l CYMMOMH CTOHT
MuHyc. OH moramaercsi IpyruM MUHYCOM, TOSBISIOIIMUMCS 32 CUYET TOTO, YTO JIorapudm
OepeTcs OT MPaBUIBLHOU ApoOH (3TO BaM M3BECTHO U3 IIKOJBLHOW MaTeMaTHKH). 3HAUCHHE
SHTPOMNHUH PAaBHO HYJIIO, €CIIH BCe OOBEKTHI COCPEIOTOUCHBI B OJIHOM rpajanuu (HO 4TOObI
3TO MOKa3aTh, HYKHBI 3HaHUS O «Ipenenax» - lim). B camom nene, Torma mepa Heonpede-
JIeHHOCmu MUHUMalbHas. DHTponus paBHa log k, ecnu pacnipenenenrue paBHOMEpHOE, T. €.
B 9TOM Cllyyae MakCHMaJbHas HEONpeAeIeHHOCTh. UTOOBI 3HaU€HNEe MEphI HE 3aBUCENIO OT
quclia rpajaluii, MOXHO HUCIIOJIb30BaTh B KAYeCTBE MEpPhl KAYECTBEHHON BapUaIlluil HOPMHU-
POBaHHYIO BEJITMYUHY SHTPOIIHH.

TepMuH HOpMUpPOBKA OyJET Aalblle BCTPEYaThCsl 4acTo. ITO Mpoleaypa mpeodpaszo-
BaHUS HEKOTOPOH BEIMYMHBI B HEOOXOAMMBINA sl uccienoBarens Bua. OHa HyKHa IS
TOT0, YTOOBI KaKHe-TO MOKa3aTenu/KodpUIUEHThl/ HHIEKCH N3MEHIUCh T1u60 ot 0 1o 1,
60 ot -1 o +1. Torga nenaercst BO3SMOXHBIM CpaBHEHHE UX 3HAYEHUI, TOTYyYEHHBIX NTPU
Pa3HBIX YCIOBUSIX, HAIPUMED, TSI PA3TUYHBIX COBOKYITHOCTEH 0OBEKTOB.

Ha npaktrke nosib3yroTCsl B CPaBHUTEIBHOM KOHTEKCTE TOJBKO OJHOW MEpOM Kaye-
CTBEHHOW Bapualuu, MO0 KaKIas Mepa OTpa)kaeT cBOe COOCTBEHHOE MOHMMAaHHE BapHa-
un. [Toromy 3HaUeHMs, TOTyYSHHBIE MO Pa3HBIM MepaM, He UMEET CMBICJIa CPABHUBATH.

AHaJIN3 «OBeIeHUsD> TUHAMHYECKUX PAA0B

KopoTko ocTtaHOoBMMCS Ha aHanu3e JUHAMUYECKUX PAIOB. DMIMPHUYECKas KpUBAs
pacnpeeneHuss B 3TOM CiIydae CTPOMTCS MO KOHKPETHBIM 3Hau€HHUsM npu3Haka. Ha puc.
3.2.9 uzobpaxkeH OTUHAMHYECKUU DS - U3MEHEHHE Kod(p(UIMEeHTa POKIAEMOCTH 3a CTO
net B HekoTopoi ctpaHe X. Ilo ropusonrtanu o0o3HaueHsl 10 Touek, Kaxaas U3 KOTOPHIX
COOTBETCTBYET MATWIIETHEMY HHTepBaly. [lo BepTHKanu OTIOXKEHBI 3HAUEHHS KOIPPUIm-
€HTa POKJIAEMOCTH B CPEIHEM 3a COOTBETCTBYIOILYIO MIATWIETKY. IIpumep MoOAe/bHBIN.
MpI1 He 3HaeM, Kakasi 3TO CTpaHa, U KaKoe 3TO CTOJIETHE.
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Puc. 3.2.9 Ilunamuyeckuil psii U3BMEHEHUS POKIAEMOCTH

Bce paccmoTtpeHHBbIe BbIlIE MEphl LIEHTPAJIBbHON TEHJEHIUNA MOTYT UCIOJIb30BAaThCA U
JUIS aHAJIM3a BPEMEHHBIX PsiioB. Eciy n3MeHeHus 3Ha4YeHUs MpU3HaKa HaOMoAaroTCs (Kak



B HAallIEM CJIy4ae), TO OCHOBHBIM BOIPOCOM IPU AHAJIM3E€ BPEMEHHBIX PSJIOB SIBISETCS €ro
«BBIPAaBHUBAHHE» U ONpEICICHUE «mpeHoa», T. €. KPUBOH, XapakTepusyrollel oO0Iyto
TEH/ICHIIMIO W3MEHEHHs NPU3HAKa, T. €. 3aKOH IMOBEACHUS KOXPPHUIMEHTa POKIAEMOCTH.
Jlpyrumu ciioBaMH, MOSIBISETCS HEOOXOJUMOCTh B ONMCAaHUM SMIUPUYECKON KPUBOH ¢ T0-
MOIIBI0 MaTeMaTHUECKOW (PYHKIIUHM WM OIpEeesieHNe TEeOPETHYECKOTO 3aKOHa pacIpee-
JICHUS, MAaKCUMAaJIbHO MPHUOIMKEHHOTO K SMIMpUUEcKoi kpuBoil. Tonbko mocie onpezaene-
HUSL TPEH/Ia MOXHO NPEJCKa3aTh 3HAUCHHE MpPU3HAKa B CIEAYIOIIUX BPEMEHHBIX TOUKAX.
Kcratu cka3aTth, HaATH 3aKOH HE Bcerga ynaercs. Torna aHanu3 IPOBOJUTCS IO OTAEIb-
HBIM YaCTSIM 3MIIMPUYECKON KPUBOU pacCIIpeIesICHHUs.

Ecnu Ha sMnupuyeckoil KpuBOW pacnpeieneHus HaOMI0NAIOTCs LUKIMYHOCTH, TO
BBIPDABHUBAHME 3aMEHSACTCS CTIIAKUBAHUEM «CKOJB3AIIECH CPEAHEN» W3 3HAYECHHM, YUCIIO
KOTOPBIX OXBAaThIBACT LUKJI. MOXHO M3y4aTh U «iazuy». «Jlar» - mokasaTesb ONEepexeHUs
WJIA OTCTaBaHUsI OJJHOTO SIBJICHUS (B HAIlEeM cirydae Kod(duimeHTa poxaaeMoCcTn) OT Japy-
roro. Hanpumep, oT MeponpusTuil, NPUHATBIX 7S TIOBBIIIEHNS POKIAAEMOCTH.

CymecTByeT 1enasi 00JIacTh HayKH, KOTOpasi 3aHUMAaeTcsl MpodjJeMaMy aHaInu3a -
HaMHMYECKHUX Ps/I0B. B conmosnoruu takue psasl BCTpeyaroTcs Ipu paboTe ¢ MepBbIM U3 IIsi-
THU BBIJEJIEHHBIX HAMU TUIIOB MH(POpPMAIIMHU, @ UMEHHO C TOCYJapCTBEHHOIN CTaTUCTHKON. B
OCHOBHOM C BPEMEHHBIMH psAaMM pabOTalOT CHELMATUCThI B O0OJIACTH aHalu3a COLUANb-
HBIX CUCTEM U COLIMATILHOU JieMorpaduu.

3anaﬂne Ha CEMUHAP WIH JJIl CAMOCTOATEIbHOT0 BHINMOJTHCHUSA

3aaHue BBINOIHSIETCA UHANBUAYAIBHO U COCTOUT U3 CIIEIYIOIINX ITANOB:

1. Ilo naHHBIM MEpBBIX JBYX TAONHUL, MOJYYEHHBIX KaXIbIM CTYJEHTOM B paMKax
MPEIbIAYIIEro 3aJaHusl, HEOOXOAUMO MOCTPOUTh TMCTOIPaMMBbl. YOEIUThCS B TOM, UTO
TMCTOTPaMMBbI NTOCTPOEHHBIE JJIS IPU3HAKA MO a0COMIOTHBIM YacTOTaM, JOJSM M NPOLEH-
Tam, OyyT COBIIQAATh MPHU BEIOOPE ONpEIeIeHHOro MaciTada.

2. I[lopcuuTath JU1sl TPETHETO MPHU3HAKA MUIOTHOCTh B KaKI0M MHTepBaiie. [locTpouth
TUCTOrpaMMy I10 TJIOTHOCTH.

3. U300pa3uth Ha rUCTOrpaMMax SMIUPHUUECKYIO KPUBYIO paclpeieIeHNU.

4. TlocTpouTh IO HAKOIJIEHHOW YacTOTE T'MCTOrpamMMy Ul HOPSAAKOBOM IMIKAJIBl U
n300pa3suTh KyMyJIATY U T€OMETPUYECKH ONPEAEIUTh MEJUAaHy B MEAMAHHOM HHTEpBaJe.
I'eomerpuyecku onpenenuTs KBapTUIBHBIN pa3Max.

5. Pa3butp MeTpuUecKylo IIKady Ha paBHbIE MHTEpBaJbl (Mopsaka 15-tm mHTEpBa-
70B). BBIUMCINTD MJIOTHOCTh B KaXKJOM HHTEpBAJe U MOCTPOUTH rucrorpammy. O0o3Ha-
YUTh MOAAJIBHBIM NHTEPBAJI U B HEM F€OMETPUYECKH ONPEICIINTD 3HAYCHUE MOJBIL.

6. [ToxcuntaTh MO METPUUYECKON LIKANE cpeiHee apu(METHUECKOe 3HAUCHUE U CPe/l-
Hee B3BELIEHHOE 0 pacnpeeseHnto. CpaBHUTh UX 3HAYCHMSL.

7. BBIYMCIIUTB IUCIIEPCHUIO M CPEAHEKBAPATUIECKOE OTKIIOHEHUE TPETHETO MTPU3HAKA
JUIS TPYII, BBIICIICHHBIX IIPYA PA3HBIX 3HAYCHUAX IIEPBOTO IIPHU3HAKA.

8. CpaBHHTB CTENEHb OAHOPOJAHOCTHU THX Ipymil (1. 7) 1Mo 3HaYCHUSIM K03 HuUIreH-
Ta BapHALHH.

9. IloacunTaTh SHTPOMNHUIO MEPBOTrO MPU3HAKA JJIS ABYX T'PYII, BEIOPAHHBIX MO pa3-
JIMYHBIM 3HAYECHUSAM BTOPOTO IPU3HAKA.

10. Beruncnautp A 3Tux ke rpyni (1. 9) 3HaueHue kodppuIreHTa KaueCTBEHHOM
Bapuanuu. [IpoBecTy CpaBHUTENIBHBIN aHATU3.

3. AHAJIU3 B3AUMOCBA3U IIPU3HAKOB

Venosnoe pacnpedenenue. Coemecmmuoe «nogedenue» 08yx npuznaxos. Tabnuya conps-
arcennocmu. [loxazamenu madbauyvl conpsaxcennocmu. Mapeunanvusie uacmomol. CpasHe-



HUe CIMpPYKmypol YCI08HbIX pacnpedenenuil. Tunvl 3a0ay, peuaemvlx nocpeocmeom maoauy
conpsisicennocmu. Tunonoeuueckuil cunopom. Tunonocuweckas epynna. 3asucumviil -
Hezasucumvlil npuznaxu. Hanpaenennas - nenanpasnennas cenzo. Cmamucmudeckas 3a6u-
cumocms - cmamucmuveckas Hezasucumocms. Cunvhas - cirabas cesazv. Mepwvl cesasu.
DYHKYUOHANIbHAS - KOPPETAYUOHHAS C843b. JIunelinas - HenuneuHas cea3v. Jlokanvhule -
2nobanvhvie mepol cea3u. Henocpeocmeennas - onocpedosanuas cenzv. Memunnoe - 1024c-
HOe 3Ha4eHUsi Mepbl CE53U.

He3zaBucumo oT BBIOpaHHOHW CTpaTernu aHaim3a (BOCXOJINEH WIM HUCXOISIIEH) H
MocJie U3Y4YEeHHsI, YCIIOBHO TOBOPSI, «TIOBEECHUS» OTJEIBHO B3STHIX MPU3HAKOB, €CTECTBEH-
HBIM 00pa3oM BO3HHKAET HEOOXOAMMOCTh aHAJN3a B3aUMOCBSI3H, B3AaUMOJICHCTBUS MEKIY
npu3HakaMu. byneM paccMarpuBaTh TOJNBKO CIy4ail OBYyX MPHU3HAKOB. AHAU3 «IOBeJe-
HUSD» JIByX MPU3HAKOB — COBMECTHOT'O MJIM OTHOCHUTEIBHO APYT Jpyra — COILMOJIOrY He-
00XO0JUM [Tl TTIOMCKa OTBETa HA BOIPOCHI TUMA: CYHIECTBYET JIU CBSI3b MEX]Yy STUMH MPH-
3HAaKaMH; BIUSET JIM OJIMH NMPU3HAK HA JPYTroi; MOXHO JIM, 3Has 3HAUEHHUE OJHOTIO U3 HHUX,
cenaTh BBIBOJ OTHOCUTEIBHO 3HAYEHHs IPYToro U T. A. Eciu THmoTesbl 0 B3aMMOCBA3SIX
OBUTH TIPEIBAPUTENHEHO CPOPMYIIUPOBAHBI, TO P€Yb MOXKET IONTH 1O MPOBEPKE ITUX TUIIO-
Te3.

SIBrisieTCsl O4EBHIHBIM, UTO ITOMCK OTBETOB Ha MOIO0HBIE BOTIPOCHI MOXKET OCYIIECTB-
JISITHCSL C TIOMOIIBIO YCA06HBIX pacnpedesenuil. B caMoM MPOCTOM Cllydae CpaBHUBAIOTCS
OJIHOMEpHBIE PaCIPEEIICHUS OJHOIO U3 IPU3HAKOB, MOJIYUYEHHBIE ISl pa3HBIX COBOKYITHO-
CTel 0OBEKTOB, HA KOTOPBIX BTOPOW W3 MPU3HAKOB MPUHMMAET OJIHO M3 CBOMX 3HAYCHHIA.
Bo3MoxHO Takxke u3ydyaTh U Kak Obl COBMECTHOE «IIOBEJICHUE» ITUX MPU3HAKOB.

B kadecTBe MCXOHBIX M aHANIM3a MPU3HAKOB PACCMOTPHUM TMPHU3HAKH «OymyIias
npodeccusi CTyJIEHTa» U «CTENEHb YAOBIETBOPEHHOCTH CTyJeHTa yueboi». OHOMEpHbIE
pacnpeseneHus dTUX MPU3HAKOB HaM yKe M3BECTHBI. Mbl OyJieM MMETh MpeACTaBICHUE O
COBMECTHOM «IIOBEJICHHUI» WM TMOBEJECHUU STUX NMPHU3HAKOB OTHOCUTEIBHO APYT JApYTa,
€CJIM MOJTyYHM TaK Ha3bIBAEMYIO madauuy conpaxcennocmu (KOppesiIMOHHYIO0 TaOIHILy).
TaxoBoii siBnsiercst Tabnuia 3.3.1. CTpoku B HEll COOTBETCTBYIOT MIECTU OYAYIINM mpodec-
cUsM (TIOJIUTOJIOTH, COLMOJIOTH, KYJIbTYPOJIOTH, (PUIIOJIOTH, IICUXOJIOTH U UCTOPUKH), TIPO-
HYMEPOBaHHBIM IO MOPAIKY (OHH COOTBETCTBYIOT MPO(eCCHOHANBHBIM Ipynmnam 1, 2, 3, 4,
7, 8 u3 Tabmunpl 3.2.1), a CTONOIBI - TATH CTEMIEHAM YIOBJIETBOPEHHOCTH yueboil. [lepece-
YEeHHUsl CTOJOLOB U CTPOK 00pa3yloT Aueiku (KieTku) Tabnaumbl. B Hamem ciydae 4ucio
Takux sueek paBHO 6x5=30. B suelikax TaOIUIBI MOTYT COJIEPKATHCS 3HAUEHUA PABTNY-
HBIX TTOKa3areseld. ITo - XapaKTePUCTUKU TPYIIbI CTYCHTOB, OTHECEHHBIX K SIUEHKE, T. €.
CTYJICHTOB C OIpEACIICHHOW Oyayimieid mpodeccueit, UMEIONIMX OMNpPEeIeICHHYI0 CTEIEHb
yIOBJICTBOPECHHOCTH YueOOii.

B nocnenneit ctpoke npeacTaBieHo pacnpeenenre (0JHOMEPHOE, MPOCTOE) CTYICH-
TOB IO CTETICHH WX YAOBIETBOPEHHOCTH y4e0O0il (4acTOThl 0003HAYEHHI KaK Ngj), & B TO-
CIIEIHEM CTOJIOIE - pachpeneseHrue CTYACHTOB Mo uX OyaymuMm mpodeccusm (ny). Jis
3THX YacTOT B KOHTEKCTE aHaim3a TaOJHIl COMPSHKEHHOCTH €CTh 0co00e Ha3zBaHue. JTH
YacTOThI HAa3bIBAIOT MAPZUHATLHBIMU YACMOMAMU, W U1 UX 0003HaYEHUS UCIIOJIb3YeTCs,
KaK BUAWTE, JBOWHON MHAEKC. B mocienHel cTpoke - MapruHalbHBIE YaCcTOTHI IO CTOJIO-
1aM, a B MOCJIETHEM CTOJIOIE - MapruHajbHbIe YacTOTHI MO CTpoKaM. ECTecTBEeHHO, OHU
coBmanaoT ¢ gaHHbiMA Tadmui 3.2.1 u 3.2.2. Cymma MapruHaIbHBIX 4acTOT 0003Ha4YeHa
(ngo) 1 paBHa 1000, T. €. paBHA YKCITy HAIIIUX CTY/ICHTOB-TYMaHUTAPHEB.

JIrobast stueiika TaOMUIIBI, COOTBETCTBYIOIIAs TPYIE OOBEKTOB, YIOBIETBOPSIOIINX
YCIIOBUIO CTPOKU M CTOJIOIA, MOKET COJIEp’KaTh YEThIpe MOKa3aTels, XapaKTepHU3YIOIIUX
sty rpynny. K npumepy, sueiika (1,2) coorBerctByeT 20-TH MOIUTONIOraM CO BTOPOil cTe-
TIEHBIO YJIOBJIETBOPEHHOCTH y4eOOl (CKOpee HEyJIOBIETBOPEH, YeM YIOBJIETBOpPEH). Tou-
Hee, TeM, KTO OTBETWJI Ha 00a 3a/laHHBIX Bompoca. Kak MbI ye 3HaeM, YUCIIO OTBETHBIIUX
MOJKET HE COBMAAATh C YUCIOM OMpPOIIEHHbIX. UTOOBI HE ObLIO MyTaHUIbl, OyJAeM CUUTATh,



4TO TabJIUIa CONPSKEHHOCTH MOJIy4€Ha U1l HEKOTOPOH HeallbHOM MOABBIOOPKH (B HalllEM
cllyyae KakJblid CTYJCHT OTBETHJI Ha KaxIblid Bompoc). [iis 00o3HaueHus ee o0bema Oy-
JIEM TIOJIB30BATHCS TOHATHUEM - 00IIIEE YUCIIO OOBEKTOB.

Tabnuya 3.3.1

Taoéauna COIPSAKEHHOCTH a0CcoJII0OTHAS YacToTa

bynymas CreneHb y10BJIE€TBOPEHHOCTH Yue0oii
npodeccus 1 2 3 4 5 Njo
CTY/IeHTAa
1. ITonuTonor n11=14 1112:20 n13=31 n14=30 n15=5 n10=100

2. Conmoor n,;=30 ny,=40 ny3=60 n4=60 nps=10 n0=200

3. KYHLTypO- n31=90 1132:90 n33=60 n34=45 1135:1 5 n30=300
Jor

4. ®umnonor Il41:3 1 n42=30 Ny3= 19 Il44:1 5 Il45:5 N40= 100
5. Ilcuxoior ns 1:8 1’152:10 1’153:1 5 1’154:1 5 1’155:2 1’150:50
6. I/ICTOpI/IK 1’161:27 Il62:1 10 Il63:1 5 Il64:85 n65=1 3 Il6():250
Nyj; n01=200 n02=300 1103:200 1104:250 1105:50 1100:1000
Tabnuya 3.3.2

Taﬁ.lmua CONPSAKEHHOCTH: OTHOCUTEJIBHBIC YaCTOTbI

bynymas Crenenb y10BJIE€TBOPEHHOCTH YueOoi
npodgeccus 1 2 3 4 5 Cymma
CTY/IeHTa
1. [lonutonmor | 0,14 0,20 0,31 0,30 0,05 1,00
0,07 0,07 0,15 0,12 0,10
2. Couuouor 0,15 0,20 0,30 0,30 0,05 1,00
0,15 0,13 0,30 0,24 0,20
3. Kynbtypo- 0,30 0,30 0,20 0,15 0,05 1,00
jor 0,45 0,30 0,30 0,18 0,30
4. ®unonor 0,31 0,30 0,19 0,15 0,05 1,00
0,16 0,10 0,09 0,06 0,10
5. Ilcuxonor 0,16 0,20 0,30 0,30 0,04 1,00
0,04 0,03 0,08 0,06 0,04
6. Uctopuxk 0,11 0,44 0,06 0,34 0,05 1,00
0,13 0,37 0,08 0,34 0,26
Cymma
1,00 1,00 1,00 1,00 1,00

Jsist TIOJIMTOJIOTOB, UMEIOIINX BTOPYIO CTETEHb YAOBJIETBOPEHHOCTH y4ueOoH, abco-
JIOTHAs 4acToTa paBHa Nyz2. Kpome Hee B stueliky (1,2) MOXHO MOMECTHTh U 3HAYCHUS JPY-
IUX [MOKa3aresiei, a UMEHHO OTHOCHUTEIBHBIX YaCcTOT JIMOO B JOJIAX (YacTOCTH), JINOO B
nporeHrax. [Ipu 3TOM TakMX 4acTOoT MOXET ObITh Tpu. Ha3oBeM aOCONIOTHYHO 4YacTOTY
MIEPBBIM ITOKA3aTeIeM B sTYCHKE TAOIUIBI CONPSKEHHOCTH, U 0y IeM UCXOUTh U3 TOTO, YTO
OTHOCHUTEIIbHBIC YaCTOThI PACCUUTHIBAIOTCS B JIOJIAX. Torma BTOPOH Mokaszarenb OyJeT pa-
BEH JIOJIC OTUX Nj2 CTYJCHTOB B OOIEM YHCIIE Ngg, CTYACHTOB-TYMaHUTapueB. TpeTuii mo-
Ka3arenb - J0Jsl ATHX K€ Nyz CTYJIEHTOB CPEIU Mg CTYACHTOB-TIOJIUTOIOTOB. YeTBEPTHIH -
JOJIST ATHX ke Njz CTYJACHTOB CPEIU Ngz CTYACHTOB, CTCIICHb YOBJIIETBOPEHHOCTH Y4e0Oii
KOTOPBIX PaBHA JIBYM.




Teneps 3amummem Bce 3T0 B o0meM Buae (B Buae (Gopmyinn) it 00BEKTOB JTHOO0U
IPHUPOABI U AJs 000t (1, j)-il Aueiiku TaONHIBl CONPsKEHHOCTH. YUCIo 00BEKTOB, yI0B-
JICTBOPSIONIUX YCIOBHIO i- CTPOKH M j-TO CTOJOIA, PaBHO Njj, OOIee YUCIO OOBEKTOB
PaBHO Ngo. MapruHanbHble YacTOTHI 110 CTOJIOAM - Ngj, @ MAPTUHATIBHBIE YACTOTHI IO CTPO-
KaM - Njp. CHMBOJT «HYJb» 0003HAYaET, YTO 110 TOMY MHJIEKCY, Ha MECTE KOTOPOTO OH CTO-
UT, IPOBEJICHO KaK Obl CYMMHUpPOBaHHUE UM YCPEIHEHHUE WM pacueThl IPOBEJCHBI Oe3 yue-
Ta HEKOTOPOTO MpHU3HAKa. DTO OYEHb YIOOHBIN crtocod At 0003HAYeHUH Y9acTOT Pa3HOTO
BUJA, BO3HUKAIOUIMX HpPU aHaIW3e TaOIUIBl CONpPsDKEHHOCTH. Bmecto 3Toro cumaona
MO>KHO HCIIOJIB30BATh U JPYTO, HAIIpUMEp, TOUKY WM 3BE3/10UKYy. « TOUKay, «3BE3I0UKa»,
«HYJIbY» - OOLIENpPUHATHIE B JUTEPAType CUMBOJIBI JUIsI 0003HAYEHHUS MAPTUHAIBHBIX Yac-
TOT.

Takum obpazom, (i, j)-i s4eiike TaOIUIBI COMPSHKEHHOCTH MOYKHO TIOCTABUTh B COOT-
BETCTBHE YETHIPE IMOKA3aTEIs:

1. n;j - 4McI0 0OBEKTOB, YIOBIECTBOPAIOIINX YCIOBHIO i-i CTPOKH U j-TO CTONIOINA;

2. njj/ ngo - 1015 UX B OOILIEH COBOKYITHOCTH OOBEKTOB;

3. njj/ njp - 7071 UX B COBOKYITHOCTH OOBEKTOB, YAOBJIETBOPAIOLINX YCIOBUIO CTPOKH;

4. njj/ ngj - DO ITUX K€ OOBEKTOB B COBOKYITHOCTH OOBEKTOB, yIOBJICTBOPSIONIUX
YCIIOBHIO CTOJIOLA.

Conmoior aHAM3UPYET «IOBEICHHE» OJHOTO MPHU3HAKA OTHOCHTEIBHO APYToro ¢
MIOMOILBIO JIBYX MOCJIEIHUX Moka3zareneld. B Tabmuue 3.3.2 npuBeneHbl B KaxI0N suelke
3HAYEHU 3TUX JABYX NOKa3aTenen s Halie 3agaun. Hag yepToil B siueiike A0J1 Mo CTpo-
Ke, a 1MoJ 4epToi - 1ojs 1mo croyudiy. Ha ocHOBE 3THMX JaHHBIX COLMOJIOT MOXET pelarhb
7IBa TUTIA 3a]1a4.

Bo-nepBbIX, OH MOXET CpaBHUBATb CHIPYKMYpY «yIOBIETBOPEHHOCTU y4eOoi» B
Pa3NUYHBIX NMPO(ECCHOHANBHBIX TPYMIAX CTYAEHTOB. MBI YIMOMSHYJIH HOBBI B HalleM
Kypce TEpPMHUH «CTPyKTypa». B camoM mpocToM cityyae moJi CTpyKTypOi «4ero-to» moHU-
MaeTcsi COBOKYITHOCTb 3JIEMEHTOB 3TOTO «YEr0-TO» U B3aMMOCBSI3U MEXIY 3TUMH HJIEMEH-
TaMH.

OTto BaM 3HaKOMO. B HameMm ciyyae 3JeMEHTaMH SIBISIOTCS pa3jIMYHbIC CTETICHU
YIOBJIETBOPEHHOCTH y4e0Ol, a B Ka4eCTBE B3aUMOCBSI3M MEKAY HUMH BBICTYNAET pa3iiu-
YHhe B «JOJIAX», COOTBETCTBYIOIIMX 3THUM cTeneHsM. i TOro 4toObl MpEeACTaBUTH 3TU
CTPYKTYpBI IpapuuecKku, MOCTPOUM HA OJHOM M TOM e rpaduke SMIMpPUUYECKHE KPUBBIE
pacripesieieHus 10 yA0BJIETBOPEHHOCTH y4ueOoil OTIEeNbHO I KaXIoW MpodeccroHab-
HOM TpYMIIBI CTYJE€HTOB-IT'YMaHUTAPHEB.

Ha puc. 3.3.1 u300paxeHbl MeCTh SMIUPHUUECKUX KPUBBIX PACIpeIeieHUs, COOTBET-
CTBYIOLIMX HIECTH MpodecCuoHanbHbIM rpynmnaM. Ha ropu3oHTanbHON OcH OTJIOKEHBI Ha
PaBHOM pACCTOSIHUU TSITh CTETEHEH yI0BIETBOPEHHOCTH. YTOOBI MOCTPOUTH KPUBYIO pac-
npeaesneHust Ui MOJIUTOIoroB (IepBas Halla NpoecCHOHANIbHAS IPYMIA), 0 BEPTUKAIIb-
HOM ocu oTkiaasiBaeMm cieayromue 3Hauenus (0,14, 0,20, 0,31, 0,30, 0,05) u3 nepsoii
CTpPOKH TaOuIEl 3.3.2. DTO M0JIM TOJIUTOJOTOB C COOTBETCTBYIOMICH CTEMEHBIO YIOBJIE-
TBOpPEHHOCTH (0T 1 10 5) cpeau BceX MONMUTOJIONOB. AHAJIOIMYHO NOCTYIIAEM U B CIy4yae
OCTaJIBHBIX Mpo¢eccuoHanbHbIX Tpynil. K npumepy, 4To0bl HOCTPOUTH KPUBYIO pacnpese-
JICHUS 7Sl CTYJCHTOB-TICUXOJIOTOB, MO BEPTHKAIM OTKJIAJbIBAEM CJICAYIOIINE 3HAYCHHS
(0,16, 0,20, 0,30, 0,30, 0,04) COOTBETCTBEHHO ISITH CTETICHSAM yIOBJIETBOPEHHOCTH YUEOOH.

UYucro BusyasnbHO U3 puc. 3.3.1 mMoxkeM caenarh cieayromue BbiBoAbl. CTpyKTypa
YIOBJIETBOPEHHOCTH «II0X0a» Y MOJUTOJIOIOB, COLMOJIOIOB U IICUXOJIOr0OB. DTU I'PYMIIbI
00pa3yIoT Kak Obl OJJMH MUNOA02UYUECKUTI CUHOPOM, COCTABIISIOT OAHY U Ty K€ MUNOJI0-
2UYecKylo zpynny 1O CTPYKType YAOBIETBOpeHHOCTH. CTpPYKTypa YIOBIETBOPEHHOCTH
IPUMEPHO OJIMHAKOBA y KYJBTYPOJIOTOB U (DMIIOJIIOTOB. DTO YK€ BTOPON THIIOJIOTUYECKUN
cuHapoM. Takum 0o0pa3oM, MOXKHO yTBEpXKJIaTb HAOJMIOJA€M HallMuue TPEX THUIIOJIOTHYe-
CKUX CHHIPOMOB IpU aHAJM3€ CTPYKTYpPHI YJIOBIETBOPEHHOCTH. TpeTuii u3 HUX - CHelH-
¢udeckas M OTIMYHAS OT JAPYTUX CTPYKTypa YJOBIETBOPEHHOCTH Yy4yeOOH CTyAEHTOB-



HUCTOPUKOB. DTH CHHAPOMBI, THIIOJIOTHUYECKHE 00Pa30BaHMS U €CTh CHEIUPUICCKUE IMITH-
pUYecKHe 3aKOHOMEPHOCTH, TpeOyIoIre OT COLMONIOTa 00bACHEHUS. B 11e10M MOYKHO KOH-
CTaTHPOBaTh, 4TO Oyaymas mpodeccus CTyACHTa BIHSCT HA YIOBICTBOPCHHOCThH y4eOOi
WIH IETEPMHUHHUPYET 3Ty YJIOBIETBOPEHHOCTh. Ha Bompoc, kakum 00pa3om, Mbl TOKE OTBE-
THJIM TTOKa 0€3 KaKUX-TM00 KOJIMYECTBEHHBIX OIeHOK. Kak BuamTEe, B 3TOM Cily4ac BH3ya-
TU3alus pacrpeaencHuil UMeeT AJIs COIMOJIOra OTPOMHOE 3HAYCHHUE.

Beltie yroMuHamM JIBa THIIA 33]1a4, PEIIAeMbIX C MTOMOIIBIO TaOIUIBI COTPSIKEHHO-
ctu. [lepBbIil THI MBI ¢ BaMUu paccMoTpenu. @opMallbHO MBI aHATTU3UPOBAIU TPETHH MOKa-
3areih TaOJHIBI CONMPSDKEHHOCTH. J[pyroi W3 3TUX TUIIOB 3a/a4 JUIs HAIIero ImpuMepa 3a-
KITFOYaeTCsl B CPaBHEHUHU MPO(ECCHOHATBFHON CTPYKTYPBI B Pa3iMUHBIX MO CTENEHHU yJIOB-
JIETBOPEHHOCTH yueOol rpynmax cryneHToB. Ha puc. 3.3.2 u300pakeHbI MATh IMITHPUYIC-
CKUX KPHBBIX PaCIpelle]ieHUs B COOTBETCTBUU C ATUMH rpymnnamMu. J[Js mOCTpOeHUs STUX
KPHUBBIX HCIIOJIb3YeM YETBEPTHIM MOKa3aTenb TaONHIBI CONpsHKeHHOCTH. B Tabmmme 3.3.2
3HAYEHUS ITOTO MOKA3aTeNsl HAXOAATCS Mo 4epToil. /st Toro 4To6sl MOCTPOUTH, K IMpUME-
Py, IMIIIPUICCKYIO KPUBYIO PACIIPEICICHHS CTYICHTOB MO UX OYIyImuM mpodeccusim st
TPEThEH TPYMIIBI MO CTETIEHU YJOBIETBOPEHHOCTH (YACTHYHO Y/IOBIETBOPEHHBIE U YACTHY-
HO HEYJIOBJICTBOPEHHBIC), N3 Ta0muIb 3.3.2 BeiAenuM croiioer co 3Hadenusmu (0,16, 0,30,
0,30, 0,10, 0,08, 0,08). OTo monu miecTd MPOPECCHOHATBHBIX TPYII B COBOKYIHOCTHU
YAOBIIETBOPEHHBIX y4e00il Ha TPOWKY. AHAJIOTUYHBIM 00pa30M CTPOSITCS U JPYTHE YEThIPE
KpUBBIE pacpe/IeICHuUS.

Cmpyxmypa ydoanemaeopedHocmu y4eboil @ pasnuvHbe
npogheccuoHansHbIX epynnax
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“Gydywan npoghecéun cmydenma”
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Puc. 3.3.2.

W3 BU3yaJabHOTO CpaBHEHHSI ISITHU MOCTPOECHHBIX HAMU SMIIMPUYECKUX KPUBBIX pac-
npeneiaeHust BUIuM cienytomiee. [loxoxects npodeccuoHaIbHBIX CTPYKTYp HaOMt0gaeTCst
TOJIBKO JUISL TPETHEH M 4ETBEPTOM IpyMIl MO yJIOBIETBOPEHHOCTH yueOoil. [IpakTudyecku B
KaXKIOU TpyIIe, KpOMe 3TUX JIBYX, 0 YAOBIETBOPEHHOCTH CBOSI COOCTBEHHAs Mpodeccro-
HaJIbHAs CTpyKTypa. M3 3TOro nenaem cieayromuil BEIBOJ, YTO MPU3HAKU «OyayIias mpo-
beccus» U «yIOBICTBOPEHHOCTh Yue0O0il» CTaTUCTHUECKH (TT0 JaHHBIM) cBsi3aHbl. OOpaTH-
T€ BHUMAaHUE, 4YTO (JOPMAIbHO MO>KHO TOBOPHUTH O BIUSHHM YJOBJIETBOPEHHOCTH HA MpO-
(eccuto, HO COJIEPKATENBHO 3TO HE UMEET HUKAKOTO CMbICJA.

3TO mpHUMEp TOT0, KaK BBIOOP «S3bIKa» MHTEPHPETAMU IMIIUPHUECKON 3aKOHOMEp-
HOCTU OOYCJIOBJIEH COJEpKaHHUEM MpHU3HAKOB. B mepBoM THME 3aqau «S3bIK» BIMSHHUS,
«SI3BIK» JIETEPMHUHALIMA MMEET CMBICI, @ BO BTOPOM THUIIE HE UMeeT cMbicia. COOTBETCT-
BEHHO B IEPBOM CiIy4ae MMEET CMBIC]I MOHATHE HampaBieHHOW cBsizu. [loatomy mHOTrIa
OUEHb Ba)KHO 3apaHee ONPEAEIUTh, KAKOW U3 MPU3HAKOB MOXKET COAEP)KATEIbHO 3aBUCETH
ot apyroro. OTcioa BO3HUKAIOT MOHATHS 3aeucumulii (LI€IEBON) U He3agucumblil mpu-
3HaK. J{UXOTOMUS «HanpaeieHHan - HEHANPAGIEHHAA) CBA3b SBISIETCS BAXXHOW B IOHU-
MaHUH CBSI3U.

JleneHue Ha 3aBUCHMBIE - HE3aBUCHMbIE NIPU3HAKU B COLIMOJIOTUMHU HE BCErZa COAEp-
XKaTeJIbHO 000CHOBAHO. 3a4acTyl0 Takoe JAelieHHe HeoOX0IMMO B IpoLiecce aHalu3a U HO-
CUT (DyHKIMOHAIBHBINA XapakTep. B ToM cMmbIcie, 4YTO OJUH U TOT K€ MPU3HAK HE3aBUCHMO
OT €ro COJEpPKaHUs B OJHOU 3a/1a4€ MOKET BBICTYIIAaTh B POJIM 3aBUCUMOTO, a B Ipyroi - B
ponu HezaBucumoro. [Ipuuem B pamkax OJHOrO M TOro k€ uccieqoBaHus. Pasymeercs,
MIPUCYTCTBYIOIIAs B KaXKJIOM OINMpOce «0OBEKTHUBKa» (TOJI, BO3pacT, oOpa3oBaHUE, MPOUC-
XOXACHUE U T. [I.) IOPOKIAET MPU3HAKH, TPAKTYEMbIE KaK HE3aBUCHMBIE.

Ecnu BepHyThCs K puc. 3.3.1 u k puc. 3.3.2, To MOKHO 3aMeTUTh cieayromiee. [Ipen-
CTaBUM cebe, 4TO BCe KpPUBBIEC Ha KAKJIOM U3 PUCYHKOB IMOX0XH MEXIy co00i. UTo 3T0 03-
HayaeT s coruosora? Bo-mepBbIX, 3TO 3HAYUT, 4YTO NpodeccuoHalbHAsA CTPYKTypa B
rpymnmnax CTYJACHTOB C Pa3UYHON CTETEHBIO YIOBICTBOPEHHOCTH y4eOoii OIMHAKOBA U HE
3aBUCHUT OT 3TOM cteneHu. [Ipu 3ToM OHa (CTPYKTypa) Takas e, Kak 1 npodeccruoHambHas
CTPYKTYpa Ul BCEil COBOKYITHOCTH CTYJCHTOB-TYMaHUTApUEB (MapruHaJIbHbIE YaCTOTHI 110
CTpokaM). Bo-BTOpBIX, 3TO 3HAYUT, YTO CTPYKTypa YJIOBJIETBOPEHHOCTH BO BCeX Mpodec-
CHOHAJIBHBIX TPYMIaX OJMHAKOBAa M HE 3aBUCUT OT Oyaymieil mpodeccun cryaenra. [lpu
3TOM 3Ta CTPYKTypa Takas ke, Kak BO BCE COBOKYMHOCTH (MapruHaJIbHBIE YACTOTHI IO



cronbmam). Torma cBsi3p Mexay GeHoMeHamu «Ipodeccus» U «yIOBIECTBOPEHHOCTHY OT-
CYTCTBYET, CInamucmuyeckasn c6éa3ep He Habmoaaercs. Hamm npusHaku cmamucmuuecku
He3a6ucuMbl.

HerpynHo moranartecsi, 4TO B MCCIENOBAHMAX Takas CHUTyalMsl NPAKTHYECKU HE
BCTPEYAETCs, U HE NOTOMY, YTO OTCYTCTBHE CBSI3U HE HAOJIOAAETCS, & COBCEM IO JIPYTUM
npuyrHaM. OCHOBHasl MPUYHMHA - CHElU(UKa HAIUX COLMOJIOTMYECKUX IaHHBIX. DTO MX
HEyCTOMYMBBINA XapakTep. Hanpumep, 3T0 nposBIIAeTCS B HETOYHOCTH U3MEPEHHUS TOTO JKe
(eHoMeHa, KaK yJIOBJIETBOPEHHOCTh yuyeOoi. [IpuunH ToMy MHOXECTBO. DTO M HECOBep-
IIEHCTBO METOJIMK U3MEPEHUS, U HEYCTONUNBOCTh OTBETOB PECIIOHICHTA, U II0Xasl BBIOOP-
Ka. SICHO 0JTHO, BCer/ia UMEeT MECTO BIMSHUE MHOTHX CIy4YalHbIX U HeCIy4alHbIX (hakTo-
POB Ha KOHKPETHBIE 3HAYCHUSI M3y4aeMoro Hamu npusHaka. C Hecay4JaiHBIMH (haKTOpamu
COLIMOJIOT MOKET OOpOThCs, a cilyyaiiHble OyayT UMeTh MecTo Beerna. [loatomy couunosor
JIeNIaeT BBIBOJBI C YUETOM 3TOM CUTYyallMM. 3aJaeTCsl ypOBHEM «OMIMOUTHCS». CTaTucTHye-
CKasl He3aBHCUMOCTb KOHCTaTUPYETCsl HE B MJI€aJIbHOM Cllydae, a B ciyvae, OJIM3KOM K uje-
aIbHOMY.

IIpencraBum ceOe MPOTUBOMOIOXKHYIO CUTYALUIO, KOT'/Ia Ha KaXK/10M U3 PUCYHKOB BCE
KpUBbIE HEMOXO0XKH, HECXOKHU. {7151 conmorora 3T0 03Ha4yaeT, 4To B KaXkJ10# rpyImme ¢ pas-
HOMW CTENEHbIO YAOBIETBOPEHHOCTH yueOoil cBOsl cOOCTBEHHas MpodeccuoHaabHas CTPyK-
Typa. B kaxxao# nmpodeccnoHanbHO# rpymie cBosi COOCTBEHHAsI CTPYKTYpa YAOBIETBOPEH-
HocTu. M3 3TOro cinenyer, urto Oynymias npodeccusi CTyJeHTa CBA3aHA C €ro yAOBIETBO-
PEHHOCTBIO y4eOoii, HaOII0JaeTCsl CUIIbHASL cmamucmuueckan 3agucumocms. EcrecTBen-
HO, TaKas CUTyalllsl B UCCIIENOBAHMIX TOKE IIPAKTUYECKU HE BCTPEYAETCS.

PeanbHblE pUCYHKH TPYyAHO NOAJAIOTCS BU3yaIbHOM MHTeprperanuu. K Tomy ke B
UCCIIeIOBAaHUM UX ObIBaeT oueHb MHOro. OTclo/la U BO3HUKAET HEOOXOIUMOCTh B KOJIHMYE-
CTBEHHBIX OILIEHKaX CTENEHU B3aMMOCBS3H MEXIy MpPU3HAKAMH, B ONPEACIICHUU, CUIbHOE
WIH ¢1a00e BIVSTHUE NIPU3HAKOB APYT Ha Apyra. OTO MOKHO CIEJIATh C MOMOILIBIO pa3Iiny-
HBIX M€p B3aUMOCBSI3U. Mbl IOJOLUIN K Ba’KHBIM IOHATUSAM MEPbl C6A3U, NI KOIppuyu-
enmbl c6a3u. Takux Mep MHOrO, TaK KaK MHOIO Pa3JIN4YHBIX HMHTEPIPETALMH HOHATHSA
«CBsI3b». [IpyruMu c0BaMH, CBSI3b MOKET IIOHMMAThCS MO-Pa3HOMY. DTO BO-NEpPBBIX. Bo-
BTOPBIX, AAK€ B PAMKaxX OJHOTO M TOTO K€ NMOHMMAHHS CBS3U CYLIECTBYIOT pa3IU4HbIC
croco0bl ee Maremarudeckoil popmanuzanuu. OTAEIBHO B3ATHII KO3()PHUIMEHT - MaTeMa-
TH4ecKas popManu3anys HEKOTOPOTro MOHUMAaHUS CBSI3H.

To, 4TO Hy’>KHBI HEKOTOpBIE KOJUYECTBEHHBIE OLIEHKU CTEMEHH MOX0XKECTH dMIIUPU-
YECKUX KPUBBIX PACNpEACICHUs, HE BBI3BIBACT TEIEPh Y BAC HUKAKOro comMHeHus. Ho ato
TOJIBKO OJMH KOHTEKCT, OJJHAa W3 MHTEpHpeTanuil moHuMaHus cBssu. Ilpexne yem pac-
CMOTPETh Pa3Inu4Hble KOA(PGHUIMEHTH! CBSA3H, BBEJEM JIUXOTOMUYECKUE Napbl NOHATHH, 6e3
KOTOPBIX HEBO3MOYKHO MEPEUTH K SMIIUPUUECKON MHTEPIPETALMU MOHATUS «CBs3bY. Kax-
Jiasi UHTEpIIpeTalysl UM KOHTEKCT MOPOKIAET CBOK COOCTBEHHYIO Ipymiy Koddduuunen-
TOB CBSI3U. DTHU AUXOTOMHUYECKHE Napbl Ul COLIMOJIONa COCTABIISAIOT MOHATUNHBIN anmnapaT
IIPU UCHOJIb30BAHUY B aHAJIN3E MOHATHS «CBsA3b». HeKoTopble U3 3TUX map ObUIN YIOMSHY-
ThI BBILIE: 3A6UCUMBLIL NPUSHAK - HE3AGUCUMDbIL, HANPABLEHHAs C653b - HEeHANPAGIeHHAas,
CMamucmuyecKkas 3a6UCUMOCy - He3A8UCUMOCMb, CUbHAA (MeCHAas) C8:3b - C1abasl.

KopoTko mosicHuM copep:KaTenabHbli CMBICH €II€ HECKOJBKUX mnap NoHsTuil. Ilpu
3TOM OyJIeM YIOMUHATh KO3 GHUIIMEHTHI CBsI3U (ITOKAa MX Ha3BaHMs, IPUHSATHIC B JIUTEPATYy-
pe), KOoTopble OyIyT BBEICHBI B CleaylolleM paszzaene. Mrak, ciemyromas rnapa MOHSTHIA:
dynkyuonanvnaa cea3v - KOppenAyUOHHan c6a3b. V13 IMKONBHON MAaTeMaTHKH BBl IIpe-
KpPacHO 3HaeTe, YTO (PYHKIMOHAIBHOM CBSA3BIO MEXKIy JBYMsS IMPU3HAKAMHU Ha3bIBACTCS Ta-
Kas CBsI3b, KOTJIa OTHOMY U TOMY K€ 3HAYEHHIO OJHOTO NIPU3HAKA COOTBETCTBYET OJHO MIIU
HECKOJIBKO 3Ha4€HUH Jpyroro. ['eoMeTpruyecKky - 3TO KpacuBbIE IJIABHbIE KPUBBIE (IIpsiMas,
napa0oJja, CHHyCOH/1a U T. [I.) WJIM KPUBBIE C TOUYKOM pa3pbiBa (runepoosa). OyHKIIMOHATb-
HBIE CBSI3U B COLIMOJIOTUH BCTPEUAIOTCSI B OCHOBHOM IIPH pabOTe ¢ JaHHBIMH IEPBOTO THIIA.
[Tpumepom (yHKIMM SBISETCS U TI000H aHanTuTUYeCKUi uHAEKC. [Ipu paccMoTpeHun CBsI-



3W M@Ky ABYMS MPHU3HAKAMHU B paMKaX JIPYTHX THIIOB WH(GOpPMAIMK HAOII0JaeTCs IpyTas
KapTHHA - OHOMY M TOMY JK€ 3HAYCHMIO IPHU3HAKA COOTBETCTBYET LIEJIOE PACIPEACICHUE
3HAYEHUH Mo ApyroMy M3 Npu3HaKoB. Takas CBsI3b Ha3bIBa€TCSl KOPPEISLUOHHON (TOUuHEe,
CTOXaCTHYECKOM, HO Mbl TAKH€ TOHKOCTH, KaK pa3jIMuue CTOXaCTUYECKUX U KOPPEISALUOH-
HBIX CBSI3€H, pacCMaTpuUBaTh HE OyaeM). DTH CBA3HM MEXIY JABYMS MPH3HAKAMH T'€OMETPH-
YEeCKM MOTYT OBITh M300paXkeHbl B BUIE€ OOJIAKOB TOYEK B JIByMEPHOM IPOCTPAHCTBE, T. €.
HAa TUIOCKOCTH.

A A

> >
Puc. 3.3.3 CunpHas CBA3b Puc. 3.3.4 Cnabas cBs3b

KoppensmnuonHas cBsi3b MOXKeT ObITh CHIIBHOH (puc. 3.3.3) u cmaboii (puc. 3.3.4). B
MIEPBOM Cilydae 00JaKo TOYEK MMEET YeTKYI0 KOH(UIypaluio, YeTKYI0 3aKOHOMEPHOCTb.
Ecnu npu3Haku UMEIOT METPUUYECKUN YPOBEHb MU3MEPEHUS, TO MOXKHO CKa3aTb, 4TO C POC-
TOM 3Ha4€HUH OJJHOTrO MPU3HAKA PACTET B CPEIHEM U 3HAUEHHE JPYyroro. 3/1ech Habyo aeM
JIUHEHYI0 C6A3b. DTa 3aKOHOMEPHOCTh MOKET OBITh OINMCaHa MOCPEACTBOM MPSMOM JH-
HUM, KOTOpasi Ha3bIBACTCS JIUHUeU pezpeccuu. PazymeeTcs, KOPPEISLMOHHAS CBS3b MOXKET
OBITh U HEJIUHENHOIL, T. €. OTIUCHIBATHCS HE TIPSIMBIMHU.

Jlns Hac BaXKHO, YTO KOPPEJSALMOHHBIC CBSA3M MOTYT OBITh OMHCAHBI C MOMOILBIO
(byHKIMOHATBHBIX. [IpyruMu ClIoBaMH, COIIMOJIOTY TIPAaBOMEPHO CTaBUTH BOIIPOC, HACKOJb-
KO KOppEeJsLUOHHAs! CBSA3b OTJIMYAETCS OT 3a/laHHOM UM (B BUJE TUIIOTE3bI) (GYHKLINOHAIb-
HoM. C aHaJIOTMYHOW CUTYyaIlel MBI y)Ke CTAIKUBAIUCH. [IpakTryecku Bce KO HUITHMESHTHI
KAueCTBEHHOW BapHallid OCHOBAHBI HA OLEHKE CTENEHU OTKJIOHEHUS OT PaBHOMEPHOIO
pacmipesenieHus (OT MPSIMON JTUHUN).

Conuosior cTaJkuBaeTcsi ¢ HEOOXOAMMOCTBIO 3a/laBaThb WJIM BBIOMpaTh (PYHKIHO-
HaJIbHBIC 3aBUCHMOCTH TpU padoTe ¢ JOOBIM M3 MATH TUNOB MH(popmanuu. [Ipu padore ¢
JMHAMUYECKUMU psAAaMHU TJaBHas 3ajada - MOCTPOUTh, 0J00paTh (YHKIMIO, OMUCHIBAO-
LIYI0 3TOT pald. MHOrme mMareMaTudecKue METOJbl MPEANOoaraloT 3aJaHlue Xapakrepa 3a-
BUCHMOCTH M3y4aeMbIX NpU3HaKoB. IIpaBna, U3 3T0Or0 HE ciaenyeT, 4To Mbl BCerja HaluaeMm
(bYHKIHIO, TIOAXOIAIIYIO ISl ONMCAHUS SMITMPUYECKON 3aKOHOMEPHOCTH.

CymecTByeT Mepa CBA3M B NMPEANOI0KEHUH, YTO KOPPEISALUUOHHAS CBA3b HOCHUT JIM-
HEWHBIN XapakTep, U MPU3HAKK UMEIOT METPUYECKNN YPOBEHb U3MepeHus. Takas Mepa Ha-
3bIBaeTCs KOYPPUIIMEHTOM JIMHEHHOM cBsi3u [Iupcona.

[lenecooOpa3HO Takke UCTOIb30BAHUE TAKOW Mapbl MOHATHH, KaK 2100a1bHble - J10-
KanbHble Mephl CBA3U. DTa napa MOHATHIH HeoOXoauMma Ui yCIOBHOTO 0003HaueHUs cle-
ayromiei cutyanud. BepHeMcst K TabiuIe CONpsHKEHHOCTH Tl Hamero cirydas. Kak Obuio
OTMEYEHO, ONPEIETUTh CBA3b MEXAY Oyayuiei npodeccueil cTyaeHTa u yI0BIETBOPEHHO-
CTBIO yue0oil MOYKHO, CpPaBHMBAsI MX YCIIOBHBIE pacipeneneHus. B aTom ciyyae pedysb uaer
Kak Obl O CBSI3U 3THX JBYX IIPU3HAKOB B IIeIOM. Mepbl, OTpa)karolue 3Ty LEI0CTHOCTb,
MOKHO ONpPENEIUTh YCIOBHO KaK MEpbl «IJI00AJBHOT0» XapakTepa AJisi TaOaulbl comps-
xeHHocTu. K Takoro poga mepam OTHOCATCS KOA(QQHUIMEHTH, OCHOBAaHHbIE HAa BEJINYHMHE
«xu-kBaapam» u ['ynmena-Kpackana.

B 10 xe BpeMs MOKHO ITOCTaBUTh BOIIPOC O CBSA3M ciexyromuM oopazom. Hampumep,
CBsI3aHA JIM camasi HU3Kas yJOBJICTBOPEHHOCTh y4e00i co BTOpO# mpodeccueit (COruoior).



Toraa peub UAET yCI0BHO Kak ObI O CBA3SIX B JIOKAJIBHOM cMbIciie. i Takux ciy4aeB Cy-
IIECTBYIOT TaKXke KO3(PULIUEHTH! CBS3M. JTO Takue KOAIPPHUIMUEHTHI, Kak K03 uiueHt
HOna, nokaszarenu nerepMHHALINAN.

BmecTo paccMOTpEeHHOH napbl HAIIPABJIEHHAs CBSI3b - HEHAIIPABIIEHHAS MOXHO I10JIb-
30BaTbCsl TEPMUHAMU: CUMMEMPUUHAA C8A3b - acuMmempuyHas. [Ipy BbIYMCICHUM Ha-
IIPABJICHHBIX KOA(PGHUIMEHTOB CBSI3M MEXIY MpHU3HakaMu X U Y, Kak MpaBUiIO, OKa3bIBACT-
cs1, YTO 3HaueHue kKodpurrenta aias X—Y He paBHO 3HaYeHHUIO Uil X< Y. /IBa mpu3Haka
HEpPaBHOIPABHbI, UX HENb3s (POpManbHO MOMEHATh MecTaMHu. OTCrola BO3HUKAIOT acUM-
MeTpuuHble K03(duumentsr. OHM He Bceraa yJ0OHbI IS UCTIONb30BAHUS B CIOXKHBIX Ma-
TeMaTHYeCKUX MeToaax. IloToMy mpu IByX acMMMETpPHUHBIX KO3((UIMEHTax BCEraa cy-
IIECTBYET TPETHUH, KaK Obl UX yCpeAHAoUi. MBI cTONKHEMCS ¢ Tpolkoil Mep ['yrT™Mana u
¢ Tpoiikoi Mep ['ynmena - Kpackana.

[lepeiineM K paccMOTPEHHUIO B3aUMOCBS3aHHBIX Iap MOHATUH, TaKUX, KaK Henocpeo-
CMBEHHAA C64A3b - ONOCPEO0BAHHAA, UCMUHHOe (3HaueHHe KOd(PPUIIUCHTA) - J10MHCHOe.
[lepBas mapa MOHATHI Ba)kHA NPU MHTEPIPETAMM KOJMYECTBEHHOTO 3HAYEHUS KOdPH-
LIUEHTA CBS3U. 3/1€Ch HEOOXOAUMO OTMETUTh, YTO 1O TAaKUM 3HAUYEHUSM HE BCETJa MOYKHO
TOBOPUTH O CHJIE CBSI3U (CHIIbHAs - ciabast). B psne ciaydaeB MpocTo KOHCTaTHUpPYyeTCs Ha-
JMYUE WIN OTCYTCTBUE ONpPEAEICHHBIM 00pa30M MOHMMAaeMOMH cBsI3U. Eciau o KOHKpeTHO-
My 3HaueHHIO K03((UIIMeHTa Mbl BUUM, YTO CBS3b €CTh, TO 3TO BOBCE HE O3HAYAET CYIIe-
CTBOBAHMSI B PEAIIBHOCTH HETIOCPEICTBEHHOU CBSI3U MEXKIY IBYMS M3y4aeMbIMH IPU3HAKA-
MH, @ MOKET 03Ha4yaTh HAJIMYHME ONOCPEAOBAHHOM cBsA3H. OTClo/la BTOpasi mapa MOHATHIM:
UCTUHHOE 3HAYCHHUE - JIOKHOE. B smreparype ToMy ecTh MHOKeCTBO npumepos. Hampu-
Mmep, B CHIA 3a 1870—1910 roxsr 6610 yCTaHOBJICHO HAIMYHE CBSI3U MEX]Y 3apaOOTHON
MJIATOW yuuTesIeH U moTpebiieHneM BUHA. DTO TPUMEp JIOKHOU CcBsi3u. 1160 oHa Oblia omo-
CpeloBaHa TEM, YTO B ATH TOAbI HAOIIOJAJNICS NMPOMBIIUIEHHBIH OyM M pocT 3apaboTHOU
IUIaThl U TEM CaMbIM POCT MOTpeOJIEHUs] BUHA BO BCeX Ipylnax HaceneHus. B Hamewm ciy-
yae MOKHO CKa3aTh, YTO CBA3b MEXAy Oyayiueil nmpodeccueil ctyieHTa u ynoBIeTBOPEH-
HOCTBIO y4e0oif ecTb. HO OHa MOKET HOCHUTH JIOKHBIHA XapakTep, T. €. OIOCPeA0BaHa Jpy-
MMM Npu3HakaMu. Hanpumep, conuanbHbIM NPOUCXO0XKIEHUEM, YCIIEBAEMOCTBIO, YIOBIIE-
TBOPEHHOCTBIO )KM3HBIO, YBEPEHHOCTBIO B 3aBTPALIHEM JIHE U T. 1.

Bo3MoskHa u Apyras cuTyanus, Korja 3HaueHue Ko3((UIMEeHTa CBA3U YKa3bIBAaeT Ha
€€ OTCYTCTBHE, a Ha CaMOM JIelie CBA3b cyllecTByeT. [IpuMep npuBeneM B cieayroem pas-
Jiesie KHUTU Ul caydasl TAKMX HMPU3HAKOB, KaK yAOBJIETBOPEHHOCTh COOOM M yAOBJIETBO-
PEHHOCTD KM3HBIO.

Eme HeCcKONbKO CIIOB O CTATUCTHUUYECKON 3aBUCUMOCTH - CTATUCTUYECKON HE3aBUCH-
MOCTH. DTO OYEHb Ba)KHbIE MOHATHUSA. BepHeMcsl onsTh K Hallel Tabauie CONpsKEHHOCTH U
3aJlaye CPaBHEHUS yCJIOBHBIX paclpelesIeHuil. Bolle, ncxoas U3 3J€MEHTapHOIO 31paBoro
CMbICJIa, Mbl MPUIUIK K HEOOXOIMMOCTHU HCIIOJIb30BAHUS HAIPABJIEHHBIX MEp CBS3U IS
OIIpEEIICHUS pa3iInuus B CTPYKTypax pacrpenencHus. Tem caMbIM Ul ONpeIesICHus: Ha-
OJIOmaeTcsl I CTAaTHCTUYECKash 3aBUCUMOCTh MEXIy Oynymied mpodeccueid cTyneHTa u
yIIOBJIETBOPEHHOCTHIO yueboi. Ho m1s onpeneneHus cTaTUCTUYECKOM 3aBUCUMOCTU MOX-
HO UCXOJUTh U U3 IPYyroi MOJeNH, U3 Ipyrux cooopaxkenuid. [loctaBum Bompoc Tak. Kakas
BEJIMYMHA MOXXET CTOATh B sYeHKe TaOJMIbl CONPSHKEHHOCTH, €CIM 3TH MPU3HAKH CTaTH-
CTHUYECKU He3aBUCUMBI? Pa3zymeercs, Takoil Borpoc nmpaBoMepeH. [Ipu aTom MapruHaabHbie
4acTOThl (OJHOMEpPHBIE, IPOCThIE) HAM U3BECTHBI 110 Halllel BEIOOPKE.

Paccmotpum, k npumepy, sueiky (2,1). OHa cOOTBETCTBYET OyIyLIUM COLIMOJIOTaM,
HEYJOBJICTBOPEHHBIM YyueOoil. CTaTHCTUYECKYI0 HE3aBUCHUMOCTh IPHU3HAKOB «OyayIas
npodeccus» U «yJIOBIETBOPEHHOCTh y4eOOi» MOKEM MOHUMATh CJIEAYIOLUIMM 00pa3zoMm.
Jlonst HeyAOBJIETBOPEHHBIX YueO0il COIOIOrOB Cpelld BCEX CTYAEHTOB-COLIMOJIOTOB PaBHA
JI0JI€ HE Y/I0BJIETBOPEHHBIX Y4eOO0l CTYJI€HTOB CpEl BCEX CTYNEHTOB-TyMaHUTapueB. Beapb
TaKoe MOHUMAaHUE CBSA3M HE JIOJDKHO BBI3BIBATH Yy BAC HEMPUATHUS, HOO HE MPOTHUBOPEUUT
3/[paBOMY CMBICITY corposora. Torna B cuTyallMu CTaTUCTUYECKONM HE3aBHCHUMOCTH JIETKO



OTpeeNsieTCsl TO 3HAaYeHHE, KOTOPOE JOJDKHO CTOATH B Hamiel suelike. OHO BBIYUCISETCS
UCXOJS U3 YHOMSHYTOH Bblle mpornopiuu. K Heil Mbl BepHEMCS MIPH pacCMOTPEHUU Mep
CBSI3U, OCHOBAHHBIX Ha TaK HA3bIBAEMOW BEJIMUUHE «XU-KBAAPAT».

MHuorue kK03pGUIUEHTHI CBA3H KaK pa3 U ONPeAeNsioT OTKIOHEHUE pealbHbIX 4YaCTOT
(TOrO, YTO MOJYYCHO TIO0 BEIOOPKE) OT YACTOT KaK Obl TEOPETUYECKHX, T. €. BHIUMCICHHBIX
0 TO¥ ke TabmuIle, HO IS Clydasi CTAaTUCTUYECKON He3aBUCUMOCTH.

W, nakoner, oOpaTuM BHUMAaHHE €Il HA OJHY napy moHsTHi. Commonora HHTEpecy-
€T CBSI3b MEXY MpPHU3HAKAMU JIJISl BBISBICHUS] PUYMHHO-CIICACTBEHHBIX OTHOIICHUH MEX-
ny nipuzHakamu. [1o3ToMy OH M3y4aeT CBsI3M BCETJa B KOHTEKCTE: BIUSICT - HE BIIUSET; Jie-
TEPMHUHHPYET - HE JACTEPMUHHUPYET; YBEIUUUBACT UH(DOPMALIMIO - HE YBEIMUUBACT; yIIyd-
[IaeT IPOTHO3 - HE ylydmaeT u T. 1. [lociie Bcex HauxX mpeaplayIuX PacCyKIeHUMN sIBIIS-
€TCsl OUEBHU/IHBIM, YTO HAJTUYHUE KOPPEIALUOHHON CBSI3M HE TOBOPUT O MPUYMHHOCTH [3. C.
72—119; 11. c. 43—63]. 1 B TO xe Bpems i MPUIMHHOTO aHAIIM3a HEBO3MOXKHO 00O0M-
TUCH 0€3 M3Y4YEeHHsI KOPPENALUOHHBIX CBsi3el. TepMUHOM «IIPUYUHHBIN aHAIN3) MPHUHSITO
0003HaYaTh CHeNU(pUICCKUI KJIacC MaTeMaTHUYECKHX METOIO0B. Bmecre ¢ Tem mpobiema
MPUYMHHOCTY B HAlllel HayKe OYeHb MHTEpPECHas, CIOXKHAasi 001acTh, KOTOPYIO HENb3sl CBe-
CTH TOJIBKO K KJIACCy MaT€MaTHUYE€CKUX METOJIOB.

Wrak, MBI TO3HAKOMHIIUCH C JUXOTOMUYECKUMU MapaMu MOHSATHI, KOTOPbIE Ba>KHBI
JUTsl U3YyYEHUS W TIOHMMAHHS CBSI3M, T. €. JJIS1 SMIIUPUUYECKOW WHTEPHPETALNH TOHSATHUS
«cBs13b». OHU TaKOBBI:

NPUYUHHAS - KOPPETAYUOHHASA, (DYHKYUOHANbHAS - KOPPENAYUOHHASA, HANPABIEeHHAs -
HEeHanpaeieHHas,; NOKANAbHAS - 2100ANbHASL, UCIUHHAS - IOJHCHAS, CMAMUCTMUYecKas 3d6U-
CUMOCMb - CIAMUCMUYECKAsT He3a8UCUMOCTb, CUMMEMPUYUHAS - ACUMMEMPUYHAsL, HeNno-
cpeocmeeHHas - ONOCPEOOBAHHASL, TUHEUHAS - HEeTUHEUHAS.

KoaddurmenTs cBsi3u, Mephbl CBsA3H OBIBAIOT HE TOJHKO MapHBIE (MBI OyaeM pac-
CMaTpUBaTh TOJILKO TaKHE€), HO M YacTHbIe, MHOKEeCTBEHHbIE. Paznuuaior ko3 uireHTs
JUISE HOMUHAIILHOTO, TTOPSIKOBOTO, METPUIECKOTO YpOBHS u3MepeHus. Camu TaOJIHUIBI CO-
MPsSDKEHHOCTH ObIBalOT pasHble. OHM OBIBAIOT M MHOTOMEpHBIE, €CIIM COMpSTaioTcs He-
CKOJIBKO TPU3HAKOB, U TOTJA WX HA3bIBAIOT TAaOIUIIAMH C HECKOJbKMMH BXxogamu. OdYeHb
MHTEPECHOM B COLIMOJIOTUHU SIBIISIETCS TaOJauIa CONMPSKEHHOCTH KBAJAPAaTHOTO BUAA (YHCIIO
CTPOK PaBHO YHUCITYy CTOJOIIOB), KOTJa COMPSATAeTCs MPpU3HaK ¢ caMuM co0o0il. OHa BO3HHKA-
€T B CHUTyalluM NaHeJbHOTo uccienoBaHus. IlpencraBum cebe, 4TO TeX ke CTYJIEHTOB-
TYMaHUTapHUEB Mbl ONIPOCHIIN MIOBTOPHO Yepe3 mapy JieT. Torna tabnuna s ABYX MpU3Ha-
KOB, HallpUMEpP, «yBEPEHHOCTh B 3aBTpamiHeM JHe B 1997 romy» M «yBEpEeHHOCTh B 3aB-
TpamHeM aHe B 1999 roay», MO3BOJIUT U3yUNUTh CTENIEHb U3MEHYMBOCTH TAaKON YBEPEHHO-
ctu. Jis aHanuza Takux TaOJIuI] CONPSKEHHOCTH CYIIECTBYIOT CrielU(pUIECKUe Mephl CBSI-
3H.

3agaHue HA CeMHUHaAP WIMA IJId CAMOCTOATEJIBHOIO BBINMMOJTHEHUSA

1. Ha ocHOBe TOii e caMoii MaTpHIlbl JaHHBIX COCTABUTH TAOJUILY CONPSKEHHOCTH
MEXIy TEepBbIM (HOMHHAJIbHAS IIIKaja) W BTOPHIM (TIOpSIKOBas IIKajga) Mpu3Hakamu. B
KOKIOU sSYeliKe TaOIUIbI IOJICYNTATh 3HAYCHHUE YEThIpEX MOKazareseil: abCOMOTHYIO Jac-
TOTY U OTHOCHUTENIbHBIE YaCTOTHI B JIOJIAX (YAaCTOCTH) MO BCeM OOBEKTaM, MO CTPOKE U I10
cTONOIYy.

2. Ha ofHOM U TOM K€ PUCYHKE IOCTPOUTH SMIIMPUUYECKHUE KPHUBBIE PACIPEICICHUS
[0 TIEPBOMY MPHU3HAKY AJIS PA3TUYHBIX TPYIIT OOBEKTOB, BBIJCIICHHBIX 110 OTACIbHBIM 3HA-
YEHUsIM BTOPOro npu3Haka. CpaBHUTh 3TH KPUBBIE U CAENIATh BBIBOJBI O XapaKTEPE CBSI3U
JIBYX MPU3HAKOB, O HATMYUU TUIIOJOTMUECKUX CUHJIPOMOB.

3. Ha ogHOM M TOM € PUCYHKE IOCTPOUTH SMIIMPUUYECKUE KPUBBIE PACIPENEICHUS
[0 BTOPOMY MPHU3HAKY JJISl PA3IHYHBIX TPYI 00bEKTOB, BBIJCIEHHBIX 110 OTACIbHBIM 3HA-
YEHUSIM NepBOro npu3Haka. CpaBHUTH 3TH KPUBBIE U CAENATh BBIBOJBI O XapaKTEPE CBI3U



ABYX IMPU3HAKOB, O Ha6J'IIOI[aCMI)IX OMITMPUYCCKHUX 3aKOHOMCPHOCTSX.



4. MEPHBI CBA3U, OCHOBAHHBIE HA NOHATHUAX
«CTATUCTHUHYECKASA 3ABUCUMOCTb» U « IETEPMUHALUSA»

e nocuueckue cxemvl UCNONb308aAHUA KOIDDuyuenmos ceazu. JlokanvHvie mepuvl C8:3U
ons mabnuy conpsisxcennocmu. Kosgppuyuenm FOna. Ilowsmue demepmunayuu. Unmen-
cusHocmb u emkocms demepmunayuu. Oyenxu eeposmuocmu. Mcmunnoe - 10x4cHoe 3Haye-
nue mep ceasu. Ilonsmue o eenuuune i (xu-xeaopam). Kodspuyuenm ésaumnoii conpsi-
acennocmu E. Iupcona. 3nauumocms 3nauenuti kod¢hguyuenmos cesaszu. /foeepumensvroiii
uHmepaai.

PaccMoTpeHHbIE TUXOTOMHYECKUE Taphl MOHATHHA, COCTABIISIOIINE KOHTEKCT IS AM-
MUPUYECKON MHTEpHpeTalMd MOHUMAHUS CBSI3U, €CTECTBEHHBIM 00pa3oM NPUBEIM Hac K
BBIBOJIY O HEOOXOAMMOCTH CYIIECTBOBAHUS OOJBIIOTO KOJUYECTBA KOA(PPHUIIMEHTOB map-
HOM cBs3u. Kaxknas mepa cBsa3u (Kakbiii K03 UIIMEHT CBS3M) BBOJIUTCS TAaKUM 00pa3oM,
YTOOBI €ro 3HaUCHHS U3MEHSIUCH JTUOO OT HYJIS IO €MHULIBL, TH00 OT MUHYC €AMHUIIBI 10
€MHUIBI. DTO €AMHCTBEHHOE, YTO 00beIUHsET Bce, Koadduuuentsl. [lepen couumosorom
BCErJa CTOUT TPYIHBIN BOIPOC, CBS3aHHBIN C TeM, KaK MOHUMATh CBSI3b M KakKoil Koa(du-
LUEHT BBIOpATh JUIsl U3YUYEHMs B3aMMOCBSI3U MEXIy NpU3HaKamu. MHOraa BO3HHMKaeT WIl-
JI03Us, YTO, TIOJTYYHB 3HAUEHUS BCEBO3MOXHBIX KOI()(UIIMEHTOB U CPABHUB 3TU 3HAUCHHS
MEXIy cOOOH, MOXHO CIeNIaTh JOCTOBEPHBIN BBIBOJ O CHJIE CBSI3U MEXKJy NpPU3HAKaAMH.
Jleno B TOM, YTO CPaBHUBATh UMEET CMBICI TOJIBKO KO3()(PUIIMEHTHI, OCHOBAaHHBIE HAa OJTHOM
Y TOM K€ IIOHUMAHUU CBSI3H.

OOBIUHO pa3apa)KeHHUE COLMOJIOTA-TI0JIb30BATENs BBI3BIBAECT U TO, YTO HEJb3s CpaB-
HUBaTh CHJIy CBSI3U B Pa3HbIX MCCIIEIOBaHMAX 10 3HAYEHUAM Kod(pdunueHros. Ecau B of-
HOM HCCIIeIOBaHUH KO3 HUIMeHT paseH 0,5, a B APYroM TOT ke KOAPPUIIHMESHT AJIS TEX Ke
npu3HakoB 0,6, HENB3sl YTBEPKAAaTh, UYTO BTOpPOE OOJbIIe MepBoro. Beaw corumoior, aHamm-
3UpYys CBSI3b, BCET/Ia MILET OTBETHI Ha Bompochl: «Hackoibpko Biauser/He Bnuser...?», «Ha-
CKOJIbKO 3aBUCHUT/HE 3aBHCHUT...7». KoadUIMEHTHI e 3a4acTyro Ha 3TH BOIIPOCH HE OTBE-
4aloT. Y HUX CBOM SI3bIK MOHMMAaHUs CBSA3H, KOTOPbIM HEOOXOAUMO MOHATh. TOJIBKO TOTAA
TIOSIBIISIETCS. BO3MOYKHOCTh MCITOJIb30BaHMS X JJISl OTBETA HA MOJAO0OHBIE BOIIPOCHI.

Jlis Toro 4TOOBI MPABUIBHO MOJIB30BATHCA KaKUM-HUOYIb KO3(PPHUIIHEHTOM, HEOO-
XOAMMO TIPEXKJIe BCEro 3HATh BCE €ro BO3MOXXHOCTH M HE TPEOOBATh OT HEro TOrO, YeTro OH
HE MOJKET J]aTh COLMOJIOrY. B COIMONIOrMuecKux MCCIeJOBaHUAX CaMU 3HAUYE€HUs! Kodphu-
[IUEHTOB, KaK MPaBHJIO, OBIBAIOT MaJIeHbKUMU. HalmroiaeTcs Takasi cTpaHHasi KapTHHA, KO-
I7la BCe aHAJIM3UPYEMbIe MTPU3HAKH JIPYT C APYTOM CBsI3aHbI, HO OUY€Hb €11a00 (110 3HaUYEHU-
M Mep B3auMocBs3H). [louemy 3TO MPOUCXOMUT - TOHATHO. MBI C TOMOIIBIO TTAPHBIX CBSI-
3ell paccMaTpUBaeM HENOCPEICTBEHHBIE CBA3M MEXy IByMsl IPU3HAKAMMU, @ B COL[MOIOIUU
BCE OMOCpenoBaHO. [IpyruMu cioBamu, Ha Hally Mapy NPH3HAKOB BIMSIOT MHOXKECTBO
apyrux. Uto 3TO 3a MpU3HAKM, HE BCeraa M3BeCTHO. I103TOMy MCmoOnb30BaHUE OTIEIBHO
B3STOTO KOd(pHIHeHTa FPPEKTHBHO TOJIHKO B CPABHUTEIHLHOM KOHTEKCTE M TOJBKO B
paMKax OJHOro uccienoBaHus. Hamprumep, BO3MOXKHBI B JOTMUECKHE CXEMbI MCIIOJIb30-
BaHU MapHBIX KO3(PPHUIIMEHTOB CBS3M.

IlepBas coctout B cienyromem. M3 Bceill COBOKYNHOCTH MPU3HAKOB, CBA3U MEXKIY
KOTOPBIMH HHTEPECYIOT COIMOJIOTA, BBIACTSACTCS KAKOH-TO BaXKHBIN, TTIABHBIN, 3A6UCUMDLII,
yeneeoil TIPU3HAK, U PaCCMAaTPUBAIOTCS €r0 MapHbIE CBSI3U C OCTaJbHBIMU. B camom mpo-
CTOM CIIy4ae MOCJIeIHUE CUUTAIOTCS KaK Obl HE3aBUCUMBIMHU JPYT OT APYTa U BIUSIOUIAMHA
B pa3HOW CTENEeHM Ha LieJeBOi. BeuucisaoTcs 3HaueHns: KoapUIMEeHTa U 10 3TUM 3Haye-
HUSIM TIPOBOAMTCS MPOIIEypa paHXKUPOBAHUS BCEX HE3aBHCHMBIX NMPU3HAKOB IO CTETICHU
UX BIMSHMS Ha L1eJeBOM. 3aTeM Ha OCHOBE CyI'y0O KauyeCTBEHHOI'O aHaIM3a OTOUPAIOTCs U3
HE3aBUCHMBIX HanOoJIee TECHO CBA3aHHBIC C IEJIEBBIM. JTOT MPUEM YUCTO MPAKTHYESCKUHA U
TEOPETUYECKH MOXKET ObITh U HeoOOcHOBaH. K cojkaneHuto, COIMOIOory Ha KaXkJIoM Liary
NPUXOIUTCA UATH Ha TOAOOHBIE HapylIieHWs. Takas JOrmyYecKas cxema aHajh3a MOXKET



BBIBECTH COIMOJIOTA K HEOOXOTMMOCTH (OPMHPOBAHHUS HOBBIX THUIIOTE3 O HPUUUHHO-
C/1e0CMBEHHbIX OMHOWIEHUAX MEXTY IPU3HAKAMU.

Bropasi cxema BO3HHKAeT B CHTyallMd HEBO3MOXXHOCTH (COIEpIKATEIbHON OeccMbIC-
JICHHOCTH) BBIACJICHUS LIEJIEBOTO U3 BCEH COBOKYNHOCTH aHAJIM3UPYEMbIX MpHU3HAKOB. To-
r71a BBIYHCISIIOTCS 3HAYeHUsT K0d((UIIMEHTa CBSI3U IS BCEBO3MOXKHBIX Tap npu3HakoB. C
MIOMOILBIO 33/1aHUSI HEKOTOPOro nopoza (3Ha4eHUs: KO3 PHUIMEHTa) OTCEKatTCs BCE CBSA3U
CO 3HAUYEHUEM KOX(PPHUIMEHTA, KOTOPBI MeHbIe 3Toro nopora. Ctpoutcst rpad CTpyKTy-
PBI B3aUMOCBSI3€H, I/1e BEPILUHBI - IPU3HAKHU, a pedpa - cBA3b Mexy HUMH. [lycTb y Hac ¢
BaMHU KaKWX-TO IIECTh NMPU3HAKOB M BBIYHCIICHBI 3HAUYEHUS Kakoro-to kod¢¢umrenrta. Ha
puc. 3.4.1 u Ha puc. 3.4.2 npuBeneHsI ABa rpada.

Puc. 3.4.1 T'pad cBsizu Puc. 3.4.2 T'pad cBs3u

[epBbIilt U3 HUX TOMYUYWICS C OOJBIIMM KOJIHYECTBOM CBSI3EH, MOTOMY YTO 3aJaiIH
MaJIeHbKO€ 3HaueHHue nopora. Bropoii rpad mosnyudnics ¢ o4eHb MaJ€HbKUM YHCIOM CBsl-
3ell, TOTOMY 4TO 3a7aiy OOJbIIOE 3HAYEHHE Mopora. 3HaueHus Ko3(duireHToB He nmeer
0co00ro cmbIciia MpUBOAUTh. HaM BajkeH TOJIBKO cOAepkKaTeNbHbIM CMBICI 3TOH mpolery-
pel. Ha mepBom rpade MOryT OBITH M300paXKEHBI M HECYIIECTBEHHBIE CBSI3H, a BO BTOPOM
HA00OPOT - CYLIECTBEHHbIE MOITIM OBbITh NOTEpsHbL. He3aBucuMo OT conepikaHus MpU3Ha-
KOB, MPUHIMII BbIOOpA MOpPOTa BCETJa HOCUT UTEPATHUBHBIN XapakTep M KpUTEpUU BCeraa
KayecTBeHHbIE. Takas Jloruyeckas CXemMa MOXET BBIBECTH COLMoJiora K (hOPMHPOBAHUIO
TUIIOTE3 O colManbHbIX (pakropax. 1100 Ha BTOpOoM rpade HaOmronaem, K MpuMmepy, ABa
daxmopuvix cunopoma, T. €. Be TPYIIbl B3aMMOCBSI3aHHBIX NMPU3HAKOB, YTO SIBISETCA
OCHOBOM U151 POPMHUPOBAHUS UHOEKCOB.

OTH JTOrMYECKHE CXEMbl MOPOKICHBI ABYMSI CaMbIMU MPOCTHIMU 3aJlauaMy U3Yy4YEeHUs
CTPYKTYPBI B3aUMOCBSI3M COBOKYITHOCTH TpU3HaKoB. OHM OMUPAIOTCS Ha MapHble K03(du-
LIUEHTHI CBSI3U, K PACCMOTPEHUIO KOTOPBIX MBI U nepexoauMm. [Ipu 3Tom nepes HaMu CTOUT
TpyaHasa 3agada. C OIHOW CTOPOHBI, JaK€ B COLMOJIOIMYECKON JIMTEPATYpe CYLIECTBYET
MHOXECTBO paboT ¢ onucaHueM Ko3dduuueHToB cBsa3u [3, 8, 9, 11]. C apyroil cTopoHsl,
CTYAEHTBI-COLMOJIOTH ¢ OOJIBIIMM TPYJIOM BOCIPHHHUMAIOT Takoro poja Marepuan. C yde-
TOM 3TOH CUTyalluu Mbl OyZeM paccMaTpuBaTh TOJbKO HEKOTopble Ko3(pduuumeHTsl. Oc-
HOBHOE BHUMaHHE OOpaTUM TOJbKO Ha TO, HA KAKOM HOHUMAHUU CA3W OCHOBAHA Ta WIN
uHas rpynna Ko3()(UIUEeHTOB, U Ha CleUu(UKy A3bIKa AHAIU3G TIAPHBIX B3aUMOCBs3EH
MEXIy NMpu3HakamMu. MaremaTrHuecKkiux 000CHOBaHHI KacaThCsl HE OyZeM, OCTaBIISS UX IS
OCBOEHHMS Ha MOCIEAYIOIINX 3Tanax Balero oopa3oBaHusl.

Jlokanvhule mepul céazu

Peur mner 00 aHanmu3e MaHHBIX, MPEICTABICHHBIX B BHUJIC TaK HA3BIBAEMBIX TAOJIHII
comnpsiKeHHOCTH BHaa (2x2). [Ipeamnonoxum, 4To0 HEOOXOAUMO MPOAHAIU3UPOBATH CBS3b
MeX Iy TepBoi mpodeccueit (Oymymas mpodeccust CTyIeHTa - MOJUTOJIOT) B YETBEPTOM
CTETEHbIO yIOBICTBOPECHHOCTH yu&0oii (CKopee yIOBIETBOPEHHEIE, 4eM HeT). B aToMm ciy-
Jae yA00HO TOBOPHTH Ha sI3bIKE M3YUYCHHS CBSI3U JBYX CBOKMCTB. B Hamiem ciydae mepBoe
CBOMCTBO - OBITH MOJHUTOJIOTOM, BTOPOE - OBITH YAOBIETBOPEHHBIM yue00il Ha yeThIpe Oaj-
na. OTaenpHO B3STHIA CTYJIEHT (B APYTHX 3a7a4ax 3TO JI000H Apyroil SMIUPUIECKUNA 00b-
eKT) Tubo 00JasaeT OJHUM M3 ITHUX JBYX CBOWCTB, MO0 00JaaeT OJTHOBPEMEHHO ABYMS
cBoMcTBaMH, 1100 He 00J1agaeT HUKAKUM U3 3TUX CBOMCTB.

W3 nameit npenpinymeid Tadnuust 3.3.1 BuauM, uto OyAyIINX MOJUTOIOTOB, yAOBIE-



TBOPEHHOCTH Y4e00il KOTOPBIX paBHA YeThipeM Oamam, Opw10 30 yenmoBek. CTyaeHTOB, 00-
JaJaroIINX MEPBBIM CBOMCTBOM, Bcero 100 uenoBek, a 00aalomuX BTOPBIM CBOHCTBOM -
250. Tabnuma 3.4.1 npencrasisier co0oif TabmuIy Buaa (2x2) Aist HAIIKX JIByX CBOWCTB. B
s9elikax TaOIUIBI B CKOOKaxX MPUBEICHBI yCIOBHBIE 0003HAaUYEHHs a0COTIOTHBIX YacToT (a,
b, ¢, d). B nanHOM ciyyae MOKHO OOOWTHCH 0€3 MHIEKCOB. MapruHaIbHbBIC YaCTOTHI 000-
3HAYEHBI KAK CyMMBI 3TUX YETHIPEX YaCTOT.

Taomuua 3.4.1

Tabauua conpsizkeHHOCTH 1S epBoii npodeccuu
U YeTBEPTOM CTENEeHH! YI0BJIETBOPEHHOCTH

YnoBiaerBopeHHbIE «OcTalbHbBIe» HTtoro
yue0oii Ha «4eThI-
pe»
Byaymue nmoauroso- 30 (a) 70 (d) 100 (a+d)
ru
«HE MOJIUTOJIOTH» 220 (c) 680 (b) 900 (c+d)
Hroro 250 (atc) 750 (d+b) 1000 (at+b+c+d)

OnHUM U3 S3BIKOB aHAJIU3a CBSA3H MEXKIy 3TUMHU CBOWCTBAMH SIBJISIETCS TIOUCK OTBETA
Ha BOIPOC: HAOJIOAETCsI I CTAaTUCTHYECKasi 3aBUCHMOCTh MEXKy STHMU CBOMcTBamu. Ec-
JIM HaOJIOTAeTCsl CTAaTHCTUYECKAsl He3aBUCUMOCTh Y (yIIOBIICTBOPEHHBIE Y4e00H Ha «YEThI-
pe») ot I (momutomnoru), To 30/250 (H0ns yAOBIETBOPEHHBIX y4eO0il MONMUTONOTOB Cpeau
BCEX YIOBJICTBOPCHHBIX yue0OW Ha YeThIpe Oayia) MOJHKHO paBHATHCS 70/750 (momnst «oc-
TaJIHBIX» MTOJIMUTOJIOTOB CPEIIU BCEX «OCTANBHBIXY»). T0 ’kKe camoe 3amuiieM B 00IeM BUIE:
a d

a+c d+b

U3 storo cnenyer, uto a(d + b) = (a + ¢)d — db = cd . Torna paznocts ab —cd
MOKHO HCIIOJIb30BaTh KaK MEpy OTKIOHEHHS OT CTaTHCTUYECKOW HE3aBHUCHUMOCTH. Takoe
K€ COOTHOIICHHE TOJYYUM, €Clii OyJIeM pacCcyXaaTh mo-apyromy. Ecim craructudeckas
HeszaBucuMocTh 11 ot V Habmromaercs, To, 30/100 (momnst yIOBIETBOPEHHBIX MOIUTOJIOTOB
Cpeu TIOJIUTOJIOTOB) AOKHO paBHATHCS 220/900 (10T yIOBIETBOPEHHBIX «HE MOJIUTOJIO-
TOB» CPEJIU BCEX «HE MOJIUTOIOTOBY).

Ha »toit pasHoctu u ocHoBaH kodddumment Ona (G. Yule), koTopsrii umeer ce-

YOI BUL:
_ab—cd
ab+cd

3HaMeHaTesb BBEIEH /ISl TOTO, YTOOBI 3HAYEHUS 3TOT0 KOA(PPHUIMEHTa U3MEHSIINCH
or -1 mo +1. Ecinu Bbl BuIuTe KOI(D(UIMEHTHI JBYXATaXKHbIC (CO 3HAMEHATENSIMHU), TO
OYEeHB YacTO (HO HE BCET/[a) HATMYHME 3HAMCHATEIS CITY KUT KaK OBl JJIsI HOPMHPOBAHUS MH-
TepBasia U3MeHeHus 3HaueHui kodduumenta. Coaep>kaTebHBII CMBICT MEPHI CBSI3U, KaK
MIPABWIIO, MEPEIaeT YHCIUTENh. PaccMOTprM cBOMCTBA (TIOBECHNE) ATOro KoddhuiueHTa:

1. On paBen eaunuiie 160 xorga ¢c=0 /cxema 3.4.1 a)/, mu6o d = 0 /cxema 3.4.1 6)/.
B mepBoM ciydae Bce «HE TOJIUTOJIOTHY» OTHOCATCS K «OCTAIBHBIMY) I10 YIOBJICTBOPCHHO-
ctu. OOpaTHOE yTBepXkKAeHHE HEBEpHO. Bo BTOpOM ciyuyae BCe MOJUTOJIOTH yIOBIETBOPE-
HBI y4e00ii Ha 4 6ayua. OnsaTh %e 00paTHOE YTBEPKICHUE OyIeT HEBEPHBIM.

2. OH paBeH MuHyc enunule, ecnu a=0 /cxema 3.4.1 B)/ unmu b = 0 /cxema 3.4.11)/. B
MIEPBOM CJIy4ae BCE IMOJIUTOJIOTH OTHOCSITCS K «OCTAJILHBIMY» IO YIOBIETBOPEHHOCTH. Bo
BTOPOM CIIy4ae BCE «HE MOJUTOJIOTH» YIOBIETBOPEHHI yueboi Ha deTbipe Oanna. O6par-
HBIC YTBEPKICHHSI HCBEPHBI.




0 | | | | o
a) 6) B) r)
Cxema 3.4.1

3. Koaddumment pasen nyimto, ecnu ab = cd, T. €. B cllydae CTaATUCTHYECKON HE3aBH-
CHUMOCTH HAalllUX U3yYaeMbIX CBOUCTB.

B namewm cnyuae xod¢durment pasen 0,14. EcrecTBeHHBIM 00pa3oM, BOSHUKAET BO-
poc, KakuM OyJieT 3HaueHue KodduiueHTa A reHepaabHOM COBOKYNMHOCTH. Benp moka
MBI MTOJyYMJIM TOJBKO OLEHKY CBSI3M 1O BHIOOPOYHON COBOKYMHOCTH. 3HaYeHHE KOA(PH-
[MEHTa HeOOJbIIOE, HO OTJINYHOE OT HYJIS, IOATOMY BO3HHMKAET JPYroi BOMpocC. 3HAYUMO
JIM 3TO OTJIMYHME OT HYJISl WJIM MBI TIOJTyYWJIM HEHYJIeBOe 3HadeHue cirydaiino? Ecnu 31o oT-
KJIOHEHHE HEe3HAYMMO, TO HAOJI0JIaeTCsl CTAaTUCTHYECKas HE3aBUCHMOCTh HAIIUX CBOMCTB
(OBITH TTOTUTONIOTOM ¥ OBITH yJOBJICTBOPEHHBIM y4eOoil Ha uerhipe Oamna). I HaobopoT,
€CJIM 3TO OTKJIOHEHUE 3HAYUMO, TO UMEEM ClTydyall CTaTUCTUYECKON 3aBUCUMOCTH. {7151 om-
peleneHust 3HaYMMOCTH U JIJIS OTIPEIEIIEHUS] KMCTHHHOTOY» 3HAUYEHUS (JUIsl TeHepaIbHOM CO-
BOKYITHOCTH) HEOOXOAMM ammapaTr MaTeMaTH4ecKol CTaTUCTHKH, a UMEHHO amnmapar mpo-
BEPKH cmamucmuueckux cunomes. VIx He cienyer myTaTh ¢ COJEPKATEIbHBIMH THIIOTE-
3amu uccaenoBanus. K aTomy Bompocy Mbl BEpHEMCS HECKOJIBKO TMO3KE MOCe BBEICHHS
TaK Ha3bIBAEMOW CTATUCTHKH XH-KBaJApaT.

Paccmotpum ucnosnp3zoBanue Mepsl FOna B cpaBHUTENbHOM KOHTEKcTe. [lycTh 1ene-
BOE CBOMCTBO - «OBITh YJOBJIETBOPEHHBIM y4ueOoii Ha deTbipe Oamna». [lonmbiTaemes ompe-
JIeNNTh, Kakas u3 Oy aymux npodeccuii TecHee CBsi3aHa C 3TUM CBOMCTBOM, CHUIJIbHEE BITUSET
Ha OJJOOHYIO YAOBJIETBOpEeHHOCTH. 110 maHHbIM, npencTaBieHHbIM B Tabnuue 3.3.1, cdop-
MHUpYyeM TaOJHIIbI CONPSHKEHHOCTH BHA (2%2) /uig MoJcYeTa MIeCTH 3HaYEHUHN IS IIEeCTH
Oynymux npodeccuit. Tak kKak I IOTUTOJIOTOB 3HaUeHUe Kod(dduimenTta yxe ObUIO TMO-
mydeHo o Tabnure 3.4.1, To HIKe Ha cxeme 3.4.2 mpHUBEACHbI TaOJUIIBI ISl OCTABIIUXCS
nsaTH Oynymux npodeccuid. B 3Tux Tabnunax nmpuBeneHbl TOIBKO aOCOTIOTHBIE YaCTOTHI.
[eneBoii nmpu3zHak o6o3HaueH kKak (V). (+Y) u o3HayaeT 00Ja7aTh CBOMCTBOM «YIOBJIETBO-
peHHOCTH y4eOoi Ha deTbipe Oamta», a (-Y) - He o0JianaTh, T. €. OCTaJbHBbIC BapHAHTHI
YIOBJIETBOPEHHOCTH YU€OO.

+y |-y +y |-y +y |-y +y |-y +y |-V
60 140 45 225 15 85 15 35 85 165
190 | 610 205 | 495 235 | 665 235 | 715 165 | 585
2 3) “4) ) (6)
COLIMOJIOTH KYJIbTYypOJIOTH ¢buonoru IICUXOJIOTH HUCTOPUKHU

Cxema 3.4.2. TaGnuipl CONPSKEHHOCTH «YOBJIETBOPEHHOCTh YueOoii Ha 4 Oaay
¢ OynymmMu mpodeccusiMu CTYIEHTOB

Jnst monmutonoroB ko3ddunuent lOma Ovu1 paBen Q;=0,14. Jlnsa corumosioros
Q,=0,16, Tak kak
0, = 60x610—-190x140 36600 —26600 10000 0.16

T 60x610—190x140 36600 +26600 63200

AHanornyHpM 00pa3oM BBIYUCISAIOTCS 3HaUCHHUsS KOd(pHUIMEHTa Uil KyJIbTYypOJIo-
roB, (PMIJIOJIOTOB, NICUXOJIOTOB U UCTOPUKOB. COOTBETCTBEHHO MOJYyUYUM CIIEAYIOLINE 3Haye-
HUSA:



Q3=0,40; Q4 =--0,33; Qs =0,13; Qs=--0,29.

Takum oOpa3oM, eciau He Y4YMThIBaTh, MpsiMas (3HadeHUs Kod3(dUIMEHTa MOJIOKU-
TEJNbHBIC) WU oOpaTHas (3HaYeHHS KOA(PPHUIMEHTOB OTPHULIATENILHBIC) CBS3b, HAIIM IIECThH
npodeccuil o CTENeHN BIUSHUA Ha YJIOBJIECTBOPEHHOCTh YIOPSIOYUBAIOTCS CIEAYIOIIUM
obpazom:

|Q3>|Qal>1Qs>|Q2>[Q1[>|Qs|

CBoiicTBa «OBITH KyJBTYpPOJIOTOM» M «OBITH (PUIIOIOTOMY, CKOpEe BCETrO, CBSA3aHbI CO
CBOWCTBOM «YJIOBJIETBOPEHHOCTb y4ueOoi Ha ueThlpe Oamia» U BIUAOT Ha Hero. CBolicTBa
«OBITh TICHXOJIOTOM» M «OBITh TIOJIMTOJIOTOM», CKOpee BCero, He BIUAOT. OT HUX yAOBIIE-
TBOPEHHOCTh y4ueOoi He 3aBUcUT. Elle pa3 XoueTcs HAOMHUTh, B KAKOM CMBICIIE «BIIUS-
€T», B KaKOM CMbICJIE «3aBUCUT». [loka TOIBKO B CMBbICIIE CTATUCTHUYECKON 3aBHUCHUMOCTH.
ITouemy MBI roBOpUM «ckopee Bcero»? Iloromy 4to mo ¢opMalbHBIM KPUTEPUSIM MOXKET
0Ka3aTbCsl, HAIPUMEP, YTO BCE 3HAYCHHS KOO(PPHUIMEHTOB HE3HAYUMO OTIMYAIOTCS OT Hy-
ns1. [lonydeHHBbIN pe3ynbTaT paHKUPOBAHUS — JIMIIb KOHTEKCT 151 (JOPMHUPOBAHUS HOBBIX
COJIEpKaTENbHBIX TUIOTE3 U YCIOKHEHUS MOJIEEeH N3YUEeHHUsI CBSI3H.

Ilonsamue oemepmunayuu

Jlns aHanM3a JIOKAIBHOM CBS3M MOXHO HCIIOJB30BAaTh M S3BIK JieTepMUHAIUU [14].
[TpaBwio «ecau C, mo Y» Ha3zpiBaeTcsi demepmunauueil. TepmuH «determinatio» OBLT
BBeZieH B 1900 roay B OMonoruv u 0003HAYaeT CUTYAIMIO, KOTJla OJJHO CBOMCTBO («OBITH
OoyaymmMm cormosoroM (C)») oka3pIBaeT BIMSHUE HA APYroe («OBITh YAOBIETBOPEHHBIM
yueboit (Y)»). Takoe Bausinue ob6o3Havaercs, «C—VYy». JlerepmuHaius uMeeT 1Be OCHOB-
HBbIC XapaKTepUCTUKU: unmencuenocmsy 1 (C—Y) nerepmunanmu u emxocmy C (C—>Y)
nerepmuHau. GopMaabHO — 3TO YCIOBHBIC YacTOThI. B Hammx 0003HAUYCHHSX TH Xa-
PaKTEPUCTHKH PABHBI:

[(C»Y)= -2 . ccoy)y=-12
a+d

a+c

Ecnu 3Ha4eHns 3THX XapaKTepUCTHK BBIPA3UTh B MPOIEHTAX (YTO OYEHB yJIOOHO IS
WHTEPIPETAINU ), TO JUIsl Haliero npuMepa (cM. tadmuiry 3.3.1 wim nepByro TaOJIHuKy Ha
cxeme 3.4.2):

a=60; a+d=200; a + c=250.

Torma I (C—VY)=30%, a C (C—VY)=24%. V13 nepBoro 3Ha4eHUs AelIaeM BBIBOJ, YTO
W3 4ucia CTyAeHTOB, obmamaromux cBorcTBoM C (ObITh cormosiorom), 30% oOmamaroT
CBOUCTBOM Y (OBITH yJIOBIETBOPEHHBIM). VIHTEHCHBHOCTH BBIpa)KaeT Kak Obl mMOYHOCHb
neTepMuHaIuu. V3 3HaueHUs €MKOCTH JielaeM BBIBOJ, YTO M3 YHCJA CTYJICHTOB, 00Ja-
narommx cBoiictBoM Y, 24% ob6manarot cBoiictBoM C. EMKOCTB BBIpa)kaeT B JOMOJHEHUE K
WHTEHCUBHOCTHU KaK Obl HOIHONY NTETEPMUHAIINHN.

NHTEHCUBHOCTh 1 €MKOCTh 00JIaJalOT CBOMCTBAMHU, HA OCHOBE KOTOPBIX JOCTATOYHO
JIETKO MHTEPNPETUPOBATh AeTepMHUHAIMIO. Hrke mpenyaraeTcss mpuMepHas cxema COBMe-
CTHOM MHTEpIIpETallMy 3HAYCHUN STUX XapaKTEPUCTUK JIETEPMUHALIUU.

MHTEHCUBHOCTD I=0 I=1 I=0 I=1

EmkocTth C=0 C=0 C=1 Cxl1

Jerepmunanus Henonnas u | Tounas, Ho He- | Herounas, w#o | Tounas, 1oJ-
HETOYHAs ITOJTHAS MOJTHAS Has

Cxema 3.4.3. UntepripeTanus AeTepMHUHAIIIT

Ewe ooun cnocobé ananuza maonuywt (2X2)
O craTUCTHYECKON 3aBUCUMOCTH MOXHO CYIUTh MO TabmuIaMm, MPHUBEACHHBIM Ha




cxeme 3.4.2, u 6e3 UCToNb30BaHUSA KOAPPHUIMEHTOB. Benb OTHOCHTENBFHBIE YaCTOTHI B J10-
J51X (4aCTOCTH) SIBJISIIOTCS OLIEHKaMU BEPOSITHOCTH HEKOTOpBIX coObITuid. Hampumep, 006o-
3HayuM uepe3 P(V,II) BeposTHOCTH COOBITHSA «OBITH B OyAyIleM HOJUTOJIOTOM U OJHOBpE-
MEHHO OBITh YJIOBJIETBOPEHHBIM yueOoil Ha ueThlpe Oaitay», yepe3 P(Y) -BeposTHOCTH co-
ObITHS «OBITH y/JIOBJIETBOPEHHBIM Ha 4eThipe Oaitay, yepe3 P(I1) - BeposTHOCTE cOOBITHS
«ObITh B OyIylIeM MOJUTOJIOroM». M3BeCcTHO, UTO eciin /1Ba MOCIEeIHUX COOBITUS HE3aBU-
cumbl, TO0 P(Y,ID=P(Y)xP(Il). J[ns wnHamero mpumepa (cMm. Tabmuiy 3.4.1)
P(Y)=250/1000=0,25; P(I1)=100/1000=0,1; P(V,I1)=30/1000=0,3. Pa3nmuuue HeOOIBIIOE,
no3romy coobrtust Y u I, ckopee Bcero, He3aBUCUMBI.

Jnist JTIOKaJIbHOW CBSI3M MPUTOJHBI U JIIOOBIE IPYTHe MEphl, CYLIECTBYIOIIUE A Tao-
JIMI COMPSDKEHHOCTH JF000TO pasMepa (rxs), T. €. KOTJa YMCIIO CTPOK B TAOJHIIE paBHO T, a
YHCII0 CTOJOLOB paBHO s. [Ipexae ueM nepeiT K HUM, IPUBEAEM MPUMEP UCHOIb30BAHUS
Ha MPAKTUKE TUXOTOMUYECKUX Tap MOHITUN: HCTHHHOE - JIOXKHOE 3HaueHue Koddduumen-
Ta CBSI3U; HEMOCPE/ICTBEHHAS CBS3b - ONIOCPEOBAHHAS CBA3b.

Henocpeocmeennasn - onocpeoosannasn ceasn

[o tabmune 3.4.1 xoappunuent KOna mokaspiBaeT ckopee Ha CTATUCTHYECKYIO He3a-
BHCHMOCTb, YEM HA CTAaTUCTUYECKYIO 3aBUCUMOCTh, Tak Kak Q;=0,14. Couuonory mMoxer
MOKA3aThCs CeH CTATUCTUYCCKHA (haKT CTPAHHBIM, TaK KaK HE COTJIACYETCS C €ro CojepiKa-
TeIbHBIMU TUIIOTE3aMU. Hampumep, U3 NpeabLAyIIIX UCCIETOBAHUI MOTTIO OBITh U3BECTHO,
YTO CTYJEHTHI-TIOJIUTOJIOTHY B OCHOBHOM YJIOBJIETBOPEHBI yueOoi. COMHEHHS COIMOJIOTa
OyIyT BIOJIHE OMpPAaBlaHbl, UOO OTCYTCTBUE HENOCPEOCHIBEHHOU KOPPEIAUUOHHOU C6:A3U
eIIe He TOBOPHUT 00 OTCYTCTBHHU CBSI3U BOOOIIE. CBS3b MEXKAY IBYMSI CBOMCTBAMH MOXET
OBITH OMOCpeNOBaHA TPETHUM CBOMCTBOM. MaleHbKOe 3HaueHue Kod(h(dUIIMEeHTa MOXKET
OBITH OOYCJIOBIICHO TEM, UTO XaApAKmep CéA3U MEKITY «OBITh IOJHMTOJIOTOM» U «OBITH
yIOBJIETBOPEHHBIM yueOOi» pa3ianyeH, HalpuMep, JUisl IoHoIIeH u aeBymek. Tabmuma 3.4.2
- TabNuIa COMPSHKEHHOCTH MEXKIY CBOMCTBAMH «OBITH MOJUTOJIOTOM» U «UMETh YETBEp-
TYIO CTETICHb YJIOBJICTBOPEHHOCTH y4e00i» s JeByIIeK, a Tabuuia 3.4.3 COOTBETCTBEHHO
st roHome. [IpoBepbTe: cymMMa 4acToT B siuelikax Bua (i,j)) B 3TUX ABYX TabJIuIax paBHA
4acTOTE, COOTBETCTBYIOIIEH aHATOTUYHON stueiike Ta0muier 3.4.1.

Tadauma 3.4.2

Ta0auua COnpsaKEeHHOCTH JISl IeBYIIEK

YnoBieTrBopeHHbIE «OcTajgbHbIe» Hroro
yue0oii Ha «4eThIpe»
Byayumue mosmrosio- 20 20 40
1§
«He moaurosorm» 20 500 520
Hroro 40 520 560

Tadauma 3.4.3

Tabiauna conpsIKeHHOCTH IJIs1 FOHOLI el

YaoBiieTBOpEHHbIE «OcTajabHbIe» Hroro
yue0oii Ha «4eThIpe»
Byaymue 10 50 60
MOJIUTOJIOTH




«He moaurosorn» 200 180 380

Hroro 210 230 440

[Moxcuuraem xkoadpdunment FOna s neBymek (Qf) u ans roHomel (Qn). [lepBsrii
Oynet pasen npumepro 0,9, a BTopoit paseH - 0,7.

20x500-20x20
20% 500+ 20 % 20

_ 10x180-200x50 _

0,9 0, = ~—0,7
10 x 180 + 200 x 50

Oy

Bo-miepBbIX, HETPYTHO 3aMETHTh, YTO B TOM U JIPYrOM cliydae CKopee HaOiromaeTcs
CTaTHCTUYECKasi 3aBUCUMOCTb, YeM HE3aBHCUMOCTb. BO-BTOPBIX, B CaMOM [ieJie XapakTep
CBSI3M /Ui HAllMX TMOABBIOOPOK NEHCTBUTENHHO paznuyeH. (s neBymiek MoiydeH clie-
OYIOIIUN pe3ynbTar: JIMOO MOYTH Bce OyAylue MOJUTOIOTH YAOBIETBOPEHBI, JIUOO HE TO-
JIUTOJIOTH MO YAOBJIETBOPEHHOCTH OTHOCSTCS K «OCTalbHBIMY». JJI FOHOIIEH COBEPIICHHO
Ipyroi pe3ysbTaT, a UMEHHO: JUOO MOYTH BCE IMOJIUTOJIOTH IO YJIOBIETBOPEHHOCTH «OC-
TaJdbHBIEY, THO0 «HE TOJIUTOIOTH yIOBICTBOPCHBI YUeOOi.

[To stoii npuunne 3HaueHue kodddumuenta Omna, momyuenHoe 6e3 ydera rmojia Cry-
JICHTa, U TI0KAa3aJ0 OTCYTCTBUE CBSI3M. Takas CUTyalus sl COIMOJIOTa MOXKET OBITh 000-
3HaYeHa Kak JIOXKHOE OTCYTCTBHE KOPPEJSAIMOHHOMN CBsI3U, MPOKUCTEKAIOIIEe U3 CYIIEeCTBO-
BAaHMs OIIOCPEIOBAHHOM CBS3HM, XapakTep KOTOPOW JUAMETPAIBHO IPOTUBOIIOIOKHBIA HA
OTJENbHBIX TPyNNax 00bEKTOB. TOT MPUMEP MOKA3bIBAET, YTO KOHKPETHHIC 3HAUEHUS KO-
3G (HUIMEHTOB UHTEPIPETUPOBATH HEOOXOAUMO OYEHb OCTOPOXKHO. ['padudecku 3ToT Ciy-
yail wuttocTpupyet rpad, n3oopaxxeHHbId Ha puc.3.4.2. CBs3b MeX Ay Npu3HakaMu 1 u 6 He
HaOmonaetrcs. B To ke BpeMs HaOmrogaeTcs CBsA3b MEXIy MpU3HaKaMu 1 u 5, a Takke Me-
Ky TpU3HaKaMu S U 6.

Jpyrasi cuTyanusi JIO)KHBIX KOPPENSIMOHHBIX CBS3€H sIBIsieTCS Ooliee OYECBUIHOM.
Ot1o0 Korja Oonblnoe 3HadyeHue KO3 GUIMeHTa 00YCIOBICHO HE CHUIBHON CBS3BIO MEKIY
CBOMCTBAaMH, a TEM, YTO CYIIECTBOBAHUE KAXKJIOTO U3 ATHX CBOWCTB O0YCIIOBICHO OAHON H
TOU ke nmpuunHou. [logo3peHne BbhI3bIBAET TPEYTOJBHUK HA TOM e puc. 3.4.2. UnTepnpe-
Talus OONBIINX M MAJICHBKHUX 3HaueHUH Kod(h(dUIMeHToB TpeOyeT Mpu aHamu3e 0coboro
BHHUMaHUs. DTOT BBIBOJI OTHOCHUTCS B PaBHOM Mepe KO BceM KoddduinentaMm, ¢ KOTOpbIMU
paboTaeT COIHOIIOT.

[TepexomuM K paccMOTpeHHI0 KOAD(HUIIMEHTOB I CiTydasi TabJIUIl CONMPSKEHHOCTH
Buja (rxs). Bepuemcs k Hameit tabmuue 3.3.1, toe =6, a s=5. [Ipexne Bcero, ciieayer oT-
METHUTh, YTO B COOTBETCTBUE Ka)JOH sSUelKe MOXHO MOCTAaBUTh KaK MPSIMYIO0 JeTepMHUHA-
uio (OT mpodeccuu K yIOBICTBOPEHHOCTH) C MHTEHCUBHOCTHIO (IIPOIEHT IO CTPOKE) U
€MKOCTBIO (TIPOIIEHT TI0 CTOJIOIY), TaK U 00paTHYIO (OT YIOBIECTBOPEHHOCTH K Mpodecchn).
JanpHelmuii aHanu3 TaOauibl TPOBOJUTCS MO COBOKYITHOCTH 3THUX XapakKTepucTuk. s
BBIJICJICHUS] CUJIBHBIX JIOKAJIbHBIX CBS3€H OOBIYHO 33/1al0TCS OTPaHUYECHHs] HA 3HAYCHUS UH-
TEHCUBHOCTH U €MKOCTH. 110 cyTH, pedsb uaeT o paHKUPOBAHUH BCEX JIOKAIbHBIX CBsA3ed. B
ATOM CJIy4ae HE CTAaBHTCSI BOMPOC O B3aUMOCBS3H (PEHOMEHOB «Oyaymiasi mpodeccus» u
«YIOBIIETBOPEHHOCTh yue0Oii», a UIIyTCS KaK Obl IEMOYKU NETEPMHHALUH, YTO B JlaTb-
HEHIIeM MOXKET OBITh UCTIOJIB30BAaHO IJi (POPMUPOBAHUS TUIIOTE3 O PAKMOPHBIX CUHIPO-
Max U HPUYUHHO-C1E0CMEEHHbIX OTHOIICHUSX. HamoMHuM, 4TO BOCXOJsIIasi CTpaTerus
aHaJIM3a U CIYXKUT U1t POPMHUPOBAHUS HOBBIX THIIOTE3 B UCCIIETIOBAHHH.

YIOMSHYTBIN BBILIE «SI3bIK» aHAIW3a JIOKAJIBHBIX CBA3CH - SA3BIK JIETEPMHUHALMHU -
JIOCTaTOYHO JIETKO MEPEBOAUTCS M HA MHOTOMEPHBIN cirydail. OgHako k padote [13] cnemny-
€T oOpaIarbcs, UMes ONpeIeTICHHBIA YPOBEHh MATEMAaTHIECKON MTOATOTOBKH.

Meput ceazu, ocnosannsle Ha )(2 (xu-xeaopam)
[IpencraBum cebe, kak OyeT BHITJISAAECTh Hallla TAOIUIA CONPSKEHHOCTH B CUTYyalllH
CTAaTHUCTUYECKOM HE3aBHUCUMOCTH MEXAy (eHOMEeHaMu «Oymyias mpodeccus» U «ymaoBie-




TBOPEHHOCTh yueOoi». HeTpyqHO BCIOMHUTB, UTO NpHU cTatuctudeckoil HesaBucumoctu,
Hanpumep, JUIs 4acTOThl B gueiike (1,4) BBINOIHACTCS COOTHOLICHUE:!

n n,n
_ _ 1107704
—=—,T€. N, =——.
Moo
Ecnu teneps 3amucats 5T0 B 001IEM BHIIE, T. €. Ui 000 sueiiku (1,j), TO B ciiydae
CTaTHUCTUYECKOM HE3aBUCUMOCTH OyAET BEPHO COOTHOILIECHUE:

i
L

DTy YacTory, Ui €€ OTJIMYMS OT PeajbHOM, MOXKHO Ha3BaTh TEOPETUUECKOH U 000-
3HaYuTh yepe3 n;. B Tabmuue 3.4.4 mpuBeAeHbI HAlIM pealibHble YacTOThI, B3ATbIE U3 Ta0-
el 3.3.1, u Teopernyeckue. [lepBble U3 HUX — B BEPXHEM JIEBOM YTy SUYEHKH, a BTOPbIE
— B HIDKHEM NPABOM YTy STYEHKH.

Tadauua 3.4.4

Tabunua conpsaKeHHOCTH: peajibHbIEC U TeOpeTH4e-

CKHE€ YaCTOTbI

Bynymas npo- CTteneHu y10BJ1€TBOPEHHOCTH Y4edoii MapruHajabHble

(peccus crynenra 1 2 3 4 5 4aCTOThI

1. ITonuTonor 14 20 31 30 5 100
20 30 20 25 5

2. Couuouior 30 40 60 60 10 200
40 60 40 50 10

3. Kynberyponor 90 90 60 45 15 300
60 90 60 75 15

4. ®unonor 31 30 19 15 5 100
20 30 20 25 5

5. Ilcuxonor 8 10 15 15 2 50
10 15 10 12,5 2,5

6. cropuk 27 110 15 85 13 250
50 75 50 62,5 12,5

Maprunansnsie | 200 300 200 250 50 N=1000

4YaCTOTHI

SIBnsieTcs €CTECTBEHHBIM AJId OIIpCACIICHUA OTKIIOHCHUA OT CTaTUCTUYCCKOM HE3aBH-

CUMOCTH BOCIIOJIb30BaThCS Pa3HOCTBIO MEXKIY PealbHBIMU 4aCTOTAMHU M TE€OPETUYECKUMHU
(mnst cTydas CTaTHCTHYECKOH HE3aBUCUMOCTH), T.€. Pa3HOCTBIO BUAA n;-n'j. Kak u B ciryuae
BBEJICHUA (OPMYJbl JUIsl BBIYMCIEHUS TUCIEPCUM, HaM HYKHbI aOCOJIIOTHBIE 3HA4YEeHUs
3TOH Pa3HOCTH, IOATOMY BO3BOAMM €€ B KBaJpaT. DTOT KBaJpaT ACIUM Ha TEOPETUUECKYIO
4acTOTy, T. €. KaKk Obl HOpMHpPYEM. TeM caMbIM JOCTUIaeTCsl HE3aBUCUMOCTh OT 00beMa
Ayeiiku. Bce sueliku CTaHOBSITCA paBHOIIPABHBIMHM HE3aBUCHMO OT MX 00beMa. 3aTeM CyM-
MHUPYEM BCE 3TU OTKJIOHEHU: 0 BceM 30-Tu suelikaM TaOJauIbl U MOJy4YaeM BEJINYMHY Ha-
3bIBAaEMYI0 XU-Keadpam. OHa BBITIISIUT CIEAYIOMIUM 00pa3oM:

. ; t\2
) ey
=22 :
n..

i=1 j=1 i

I[J'ISI Hamero nmpuMepa 3Ta BEJIMYMHA BbIYUCIIACTCA KaK CyMMa TPUAUATH YJICHOB!:



_ 2 _ 2 _ 2 _ 2
(42207 (0-30° 0 (85-625)  (13-125)
20 30 62,5 12,5

Ora BeNMYMHA, 3Ta CTaTUCTHKA 3HAMEHUTA TEM, UYTO MMEET 3aKOH pacIpeleleHHUs,
KOTOPBIN Ha3bIBAETCA 3aKOHOM paclpeleseHus Xu-keaopam. 1105ToMy ¢ €€ MOMOIIbIO pe-
11aeTcs MHOTO PA3JIMYHBIX 337a4, IPOBEPSIIOTCS PA3INYHBIE CHIAMUCHUYECKUe 2UNOme3bl.
Hac moka uHTepecyeT TOJIbKO acleKT UCMOJIb30BAaHUS BEIWYMHBI XU-KBAJApAT JJIsl KOHCT-
pyupoBaHus Mep cBsi3u. CaMoii 3TOi BETMUYMHON KaK MEpO# CBS3HM HEYAOOHO MOJIb30BaTh-
cs1, 10O ee 3HAYCHUE MOXKET OBITh KAKUM YT'OJTHO OOJIBIITUM W 3aBUCUT OT pa3Mepa TaOJIUIIbI
CONPSDKEHHOCTH. Paznuume B Kod(ppHUIMEHTaX, OCHOBAaHHBIX Ha XU-KBAJApaT, 3aKJII0YACTCS
B OINpEeIEHHOM HOPMHUPOBAHUM BETUYMHBI XU-KBaapaT. OIHUM U3 4acTO UCHOJIb3YyEMbIX
K03 uureHToB sABIsieTcs Ko3(duumeHT B3auMHoii conpspkenHocTd [Iupcona. OH umeer
CHEAYIOUIUNA BUA;

2

A
7 +N ’

rae N- obmiee uynucio 00bekToB. B HameMm cimydae 0OBbeKTHI - CTYICHThI-TYMaHUTaAPHUH.
Panbie ux yuciio Mel 0003HaYaIM Yepe3 Ngg, kKotopoe Ob1o paBuo 1000. [Ing Hamumx me-
neit Tak ObuTo yJo0Hee, a B JaHHOM CIIy4ae HeT HMKaKOil HeoOXOJWMOCTH HH B JIBOMHBIX
HHAEKCAX, HA B HHIEKCAX BOOOIIIE.

Ecnu 3nauenne korduiueHTa nonydurcs OJM3KUM K HYJIIO WIA PaBHBIM HYJIIIO, TO
3TO O3HAYaeT CTAaTUCTUYECKYIO0 HE3aBUCHUMOCTb Npu3HAKoB. Ciyuail OiM30CTH 3HAYEHHUS K
eauHule OyaeT rOBOPUTh O CTaTUCTHUECKON 3aBUCHUMOCTH. 3HaueHue koddduimenta Hu
IPpU KaKUX YCJIOBUSX HE JIOCTUTAET €IUHHIIBI, HO JUIS COLMOJIOTa 3TO HE MMEET HHKAKOTro
MPUHITUTTAATILHOTO 3HaUYeHUs. J{71s1 Hamel TaOuIbl CONMPsHKEHHOCTH )(22 125,6, a 3HaueHue
(C=0,33. OnsATb-Taku BOZHUKAET BOIPOC O 3HAYUMOCTHU OTINYUS TAKOI'O 3HAYEHUS OT HyJIs.

=125,6

O 3nauumocmu 3nauenuil KoIPguyuenmos

OrnpenenaroTcss TaKoro poja 3HaYMMOCTH Ha OCHOBE MPOBEPKH CTATUCTUYECKUX TH-
10Te3. DTU TUIOTE3bl HE CIEAYET MyTaTh C TaK HA3bIBAEMBIMU COIEPKATEIBbHBIMU IMIIOTE-
3aMu uccienoBaHus. Pasymeercs, B psje cily4yaeB TMIOTE3a HCCIEIOBAaHUS MOXKET ObITh
chopMyJIMpOBaHA U B BUJE CTATUCTUYECKOW THMOTE3bI. [IpoBepKa CTaTUCTUYECKOW THUIIO-
T€3bl 0 3HAYMMOCTU OTJIMYMS 3Ha4eHUS Kod(p(UIMEHTa OT HyJsI BO3MOXKHA MPHU yCIOBUU
CYULIECTBOBAHUS 3aKOHA pacnpeodenenus Kod3PpPpuireHTa.

Yto 310 o3Hayaer? IlpenmonoxuM, Kaxablii M3 Bac Uil U3YYEHHS CTYIEHTOB-
TYMaHUTapueB (3TO Halla TeHepalibHAsh COBOKYMHOCTH) C(OPMHUPOBAN «OTIUYHYIO» BHI-
OOpKy | ToJIcCUMTal 3HaUYeHUe, Hanpumep, koddpdunmenta FOna. Kakumu 061 «XOpOIImMMu»)
HU ObUTH BBIOOPKH, Ha KaXKJOU M3 HUX OyJeT MOIy4eHO CBOE COOCTBEHHOE 3HAUEHHE 3TOTO
koa¢umenTa. COBOKYNHOCTh TaKUX 3HAYEHHUH MOJUUHSETCS U MOXKET OBITh OINMCcaHa He-
KOTOPBIM 3aKOHOM pacmpenenenus. Jns koadduuuenta FOna u3BecTHO, YTO OH HUMEET
BIIOJIHE onpedenennulil 3aK0H pacnpeaeneHus. Ecnu nis kosdduumenta TeopeTuuecKuii
3aKOH pacHpeiesieHUs M3BECTEH, TO TaKOW KOA(P(HUIMEHT Ha3bIBACTCS CHIAMUCHMUKOU B
OTJINYME OT 3BPUCTUKU. He Hamo myTarh ¢ TeM, YTO CTaTUCTUKOW HA3bIBAKOT U MPOCTO CO-
BOKYITHOCTb JJAHHBIX B TOW 00JIaCTH HAyKH, KOTOpasi Ha3bIBACTCS cmamucmukoi. Myl ceil-
4yac paccy’kaaeM B paMKax JIpYroil HayKu, KOTOpPasl Ha3bIBACTCA MAMEMAMUYecKoll cma-
mucmuKoi.

Kaxnpiii 3akoH pacnpenesieHus: uMeeT napamempst. 1lpumepom 3akoHa SIBISETCS
ypaBHEHHE MPsIMOH y = aX + b. DTO ceMelcTBO NPsAMBIX. 37eCh MapaMeTpaMu SBISIOTCA a,
b. AHaJIOrMYHO MOXKHO PacCy>kKIaTh BO BCEX CIydasx 3aKOHOB, M3BECTHBIX BaM U3 LIKOJIb-
HOU mporpaMMmsel (mapabomna, rumnepooia, CHHycouaa U T. 1.). TonbKo Tenepb Bbl UMEETe
nerno ¢ 0oJiee CIOKHBIMU 3aKOHAMU: HOPMAJIBHBIM, XH-KBaJpaT U T. 1. boiee Toro, ans He-
KOTOpBIX 3aKOHOB, HampuMep IS XHU-KBaJapaT, AaKe HENb3s B sIBHOW (dopme 3amucaTh

Gopmyy.



HekoTopsie 3akoHbI madyaupoeanst, T. €. CyUIECTBYIOT MaTeMaTHYECKUE TaOIUIIbI
(OHU ecTh BO MHOTHX KHHTaX, IJIe OMUCHIBAIOTCS METO/Ibl MATEMAaTHYE€CKOM CTATUCTHKH), U3
KOTOPBIX MOXHO OTPEACTUTh TaOIMYHOE 3HAYCHHE HEKOTOPOH CTATHCTUKHU TPH 33aJaHHBIX
napaMmeTrpax pacmpeneneHus. Hampumep, TabnuuHoe 3Ha4YeHHE [JIs BEIHYMHBI «XU-
KBaJpaT» - 3TO TO 3HAYEHUE, KOTOPOE OHO NMPUHUMAET MPHU CTATUCTUUYECKOW HE3aBHCUMO-
CTH.

Kpome nmapameTpoB [uist oOpatieHust K MaTeMaTHYECKUM TabIuIaMm Heo0X0auMo 00si-
3aTeJbHO 3a7aTh TaK HAa3bIBAEMbBIH JpPOGeHb 3HAYUMOCHMU (a), T. €. YPOBEHb BO3MOXKHOM
omnOku. B MaremMaTH4ecKOl CTaTHCTUKE HAa OCHOBE JAHHBIX BHIOOPKM HU OJMH BBIBOJ HE
nenaercsi 0e3 HEeKOTopou omuoOku. 3HaueHue a MoxeT ObITh paBHbIM 0,10; 0,05; 0,01. To-
rZla HAIlld BBIBOJBI OyayT BepHBI B 90 ciydasx W3 CTa, €CIM COIMOJIOT 33Jajl EPBOE U3
3TUX 3Ha4eHUi. /{711 BTOPOro ypoBHS 3HAUMMOCTH BBIBOJIBI BEpHBI B 95 ciiydasx u3 cra, a
IUIS TPEThETO - B 99 ciryyasix u3 cra, a A7 4eTBepToro 999 cinyuyae u3 THICSUU.

Takum 00pa3oM, ecu HEKOTOpas BEIMYMHA Ta0yJTUpOBaHa, TO, 3aJaBIIUCh YPOBHEM
3HAYUMOCTH M TapaMeTpaMH 3aKOHa paclpeiesieHus, MOKHO y3HaThb €€ TEOPETUYECKOE
3HaueHHe. A y Hac BCerja ecThb peaibHOe 3HaueHue. CpaBHEHHE 3TUX 3HAYEHUI U MO3BO-
JISIeT MPOBEPSATH CTATUCTUYECKUE TUIIOTESBI.

Bospamasics k koadgduiuenty FOna u cTaTUCTUKH «XU-KBaapaTy», CIEeIyeT CKa3aTh,
YTO MEPBBIA U3 HUX UMEET HOPMaJIbHbBIN 3aKOH pacHpe/esieHus, a BTOPOH - pacrpeeacHue
xu-kBaapart. [lapamerpoM s HOpMaIbHOTO 3aKOHA SIBISIETCS JUCIEPCHUs, a MapaMeTpOM
JUTSL XA-KBAJIpaT - YACIIO cTeneHeit cBodoapl, pasHoe (r-1)(s-1). [To cymecTBy, uncio crerme-
Hel CBOOOIBI - YHCTIO SY€eK B TaONIHIIE COMPSHKEHHOCTH, KOTOPhIE MOTYT U3MEHSTHCS CBO-
001HO (OTCIO/Ia M HAa3BaHHME YHCIIO «CTEMEHEW: CBOOOMABI») MPH 33JaHHBIX MaprHHAIBHBIX
gacToTax. B HameM clydae peaqbHOE 3HAaYCHHE «XH-KBAApaT» PaBHO y°=125.6, a Tabmmu-
Hoe 3HaueHue y’~=10,85 mpn ypoBHe 3HauMMOCTH, paBHoii 0,05, i YHCIe CTeneHel cBo6o-
abl (r-1)(s-1)=20. Takum oGpazom, % > 7’4 T. e. OTKIOHEHHE OT HyIsa 3HaunMo. [lpusHaku
«Oynymas mpodeccusi CTyIACHTa» U «yIOBICTBOPEHHOCTh y4e0oii» CTaTUCTUYECKH 3aBH-
CUMBI.

[ToHsiTHE 3HAUUMOCTH TECHO CBSI3aHO C NMOHSATHEM «IOBEPUTEIIbHBIN MHTEPBAI». s
Ka)KIOW CTATUCTHKHU 3TO MHTEPBAJ, B KOTOPOM COAEPKHUTCSI KUCTUHHOE» (JIJ1s1 TeHEepaJIbHOM
COBOKYIIHOCTH) 3HAu€HHE 3TOW CTAaTUCTHKU. Eciam ucTHHHOE 3HaueHWe Kod(p¢uimeHTta
IOna 0603HaunTh yepes ', a peaqbHO BEIYMCIEHHOE uepe3 Q, TO JOBEPUTENbHBIH MHTED-
BaJI BBITJISIIUT:

Q-A<Q'<Q+A

Jlnist KaKI0oW CTaTUCTUKM BEIMYMHA A ompesenseTcss B 3aBUCMMOCTH OT 3aKOHA pac-
Mpe/ieJIeHHs] CTAaTUCTUKHU U, €CTECTBEHHO, C MOMOIIbI0O MaTEMaTHYECKUX TaOJHIl, TAe 3TH
3aKOHBI TaOyIMpOBaHbL. [I[pUBOAUTE GOPMYIIBI JUIS BEIYMCIICHUS JOBEPUTEIBHBIX HHTEPBA-
noB MbI He Oynem. K npumepy, coruosora Bcerjja HHTEpECyeT 3HAaUMMOCTh MPOLIEHTOB. B
pabote [8, c. 191—195] BBl MoxeTe HaliTH (GOPMYIy Ui BBIYMCICHHUS JOBEPUTEIBHOTO
MHTEpBaJia B 3TOM Cllydae.

U3 maxoeo ynpowenno2o aHanu3a 3HauuUMOCmu U 3aKOH08 pacnpeoeieHus COYuoao2y
HeobX00UMO YC80UMb, YUMo YMHble 100U, pabomarnwue 8 0aileKol 0m He20 HayKe noo Ha-
36anHUeM MAMeMamuyecKas CmamucmuKa, 61a0eom O0abUUM annapamom O peueHus
coyuono2uYecKux 3a0ad. Imo He osHauaem, 4mo vl OOJIHCHbL MY HAYKY U3YYUMb 0OCKO-
HAbHO, HO 2MO O03Hauaem, umo Bwvl dondcnbl nayuumoecsa 3a0aéams makum J00SAM npa-
BUNILHO NOCMABIEHHble BONPOCHL U HE 0HCUOAMb O MAMEMAMuUKU mo2o, 4e20 OHa He MO-
Jrcem oamo.

3aoanue nHa cemunap ujin 0/151 CAMOCHOAMETbHO20 6bINOJTHEHUA

Kaxnomy cTyieHTy Ha OCHOBE CBOEH COOCTBEHHOMN TaOJMUIBI CONPSIKEHHOCTH HEO0-
XO/IMMO BBITIOJIHUTD CIICAYIOIINE 3aaHuUs:



1. O6Go3Ha4nTh OHY M3 rpaganuii (JIT000ro U3 ABYX MPU3HAKOB TaOIHIIBI COMPSHKEH-
HOCTH) Kak LeneBoe cBoicTBO. [loncunraTs 3HaueHus koadduuuenta Ona mexay stum
[IEJIEBBIM TPU3HAKOM W HECKOJBKUMH JpYrHuMHU. [IpoBecTH paHKXHpOBaHHE MOTYUYCHHBIX
3HAYEHHH TI0 CTETICHHU UX BIMSHUS HA LIEIEeBOH MPU3HAK.

2. BelYnuCIUTh MHTEHCUBHOCTh M €MKOCTh JICTEPMUHAIINHN TSI HECKOJIBKUX CBOMCTB H
Ha OCHOBE CPaBHEHUS CAEIAaTh COOTBETCTBYIOIINE BBIBOIBI.

3. BBIUMCIUTH 3HAYCHHWE XM-KBAJpaT M CPABHUTH C TAOJUYHBIM TPHU PA3ITAIHBIX
YPOBHSIX 3HaUUMOCTH. Clies1aTh COOTBETCTBYIOLINE BBIBOIBI.

5. MEPBI CBA3HU: OCHOBAHHBIE HA MOJAEJIN ITPOI'HO3A U PAHI'OBBIE

Mooanvuvie mepol [ ymmmana. Cpasnenue pacnpedenenuti nocpeocmeom mepwvi J1. I'yome-
na u E. Kpackana. Koeoa coyuonoe umeem oeno ¢ pansicuposanuvimu paoamu? Ipunyun
CpasHeHus. pamudicuposantulx psoos. Ceazanuvie paneu. Koagpuyuenmor panzosoii koppe-
nsyuu JI. I'vomena u E. Kpackana, P. Comepca, M. . Kenoanna.

Bnauane mbl npuBeneM npumepsbl Ko3((OUIMEHTOB CBA3H IS IPU3HAKOB, UMEIOIIUX
MO-TIPEeKHEMY HOMHUHAIBHBINA YpOBEHb M3MepeHusi. Ocoboe BHUMaHUE K TAKOTO poja Me-
pam BrosiHe onpaBaaHHO. CrienuduKka cOUOIOTHYECKUX JAHHBIX TaKOBa, YTO COLMOJIOT B
OCHOBHOM pa0OTaeT ¢ HOMHHAIBHBIM YPOBHEM H3MepeHwHs. VICKITIoueHne COCTaBIISIOT Tep-
BBl (TOCylapcTBeHHAsi CTATHCTUKA) M TpeTUi (OIOKEThl BPEMEHHU) THUIBI COLIMOJIOTHYe-
ckoif mHopmarn. Kak u paHplle, B Ka4eCTBE IPUMEpPA pacCMaTPUBAEM CBS3b MEKIY Oy-
ayiei npodeccuei cTyieHTa U yIOBIETBOPEHHOCThIO y4ueOoil. DTO HECMOTpPS Ha TO, UTO
BTOPOM M3 HUX U3MEPEH 0 NOPAAKOBOU mIKase. [Ioka 3Ty ynopsiio4eHHOCTh HUKAK HE HC-
nonb3yeM. CoIosory NpuxoAuTCs YacTo Tak MOCTyMaTh, OO OH Bcerjga paboTaer ¢ dM-
NUpued B CUTyalluu Pa3HOTUITHOCTU LK. Mep, yUUTBIBAIOIIMX 3Ty pPa3HOTUIHOCTb, Ma-
JI0, 1 OHM HE BCET/Ia YAOBJIETBOPSIOT MOTPEOHOCTSM colroiora. B cuimy aToro npuxoaurcs
HAMEPEHHO UITH Ha «OrpyOJIeHHe» MaHHBIX U padoTaTh B CUTyallMd HOMHHAIBLHOTO yPOB-
HS M3MEpEeHUs Jake TOr/a, KOTJa pedb HIET O MOPSIKOBBIX U «METPUYECKHUX» MIKaIax.
Cnedyem eac npedocmepeusb. Bo muocux pabomax, ynomManymsix 6 cnucke aumepamypol,
€o0epacamest pasHo2o pooa Hemo4HOCMU U HeKOmopbvle OUWUOKU 8 HANUCAHUU DOPMYIL.
Ilosmomy npu camocmosmenbHOM usyueHuu ciedyem nepenpogepsime opmynvl, CPAGHU-
845 UX C AHATIOCUYHBIMU U3 OPY2UX UCTOYHUKOS.

[Ipexne Bcero, pacCMOTpUM MEphbl, OCHOBaHHbIE HA TaK HA3bIBAEMON MOJENU MpO-
rHO3a. DTO YK€ Kak Obl IpYyrol «s3bIK» aHanu3a TaOaull conpshkeHHOCTU. /st conmonora
MOHSITUE «IIPOTHO3» HOCHUT HE TOJBKO MHOTO3HAYHBIN XapakTep, HO K 3TOMY MOHSTHIO OT-
HOILIEHUE OYEHb OCTOPOKHOE U TpemneTHoe. Ecin Ha OCHOBE AMIUPUYECKUX HAHHBIX U
MOHO YTO-TO MPOTHO3UPOBATH, MPEACKA3BIBATh, TO B JOCTATOYHO Y3KOM CMBICII€ TOHUMA-
HUs TporHo3a. [Ipu 3ToM X0 paccyxaeHui mpuMepHo Takor. Eciii HU4ero He U3BMEHUTCH,
TO MOXET OBITh TO-TO U TO-TO. COLIMOJIOTH-MAaTEMATHKHU (TaKUE TOXKE €CTh) TEPMUH «IIPO-
THO3, TIPEACKa3aHue» YIMOTPEOIAIOT B emie 0ojiee Y3KOM CMBICIEe, HO OY€Hb YacTo [4, 5].
MpI Takke OyZeM MOJIb30BaThCs MOHITHEM «IIPOTHO3» B OYEHB Y3KOM cMbIcie. [lompobyem
KOPOTKO U Ipy00 MPOSCHUTH, B KAKOM CMBICJIE.

VY Hac ¢ BaMHU €CTh OJTHOMEPHOE paclpeiesieHue Kakoro-To npusHaka. Hamomunaewm,
YTO MOJ MPU3HAKOM MMOHMMAaeM KaK OTJEJIbHO B3AThII SMIUPUYECKUN UHIUKATOP (HaO0-
JAEMbIl MpU3HAK), TaK U MPOU3BOIAHBIM OT SMIMPUYECKUX HHAUKATOPOB IOKA3ATElNb.
[TycTh TakoBBIM IpU3HAKOM OYIET yIOBIETBOPEHHOCTH yueOoii (V). Pactipenenenue 3Toro
MpU3HaKa MOXXEM HHTEPIPETUPOBATH cleayrommM obOpa3oMm. EcTh 3HaueHus mpu3HaKa
(pa3nuYHbIE CTENEHU YIOBIETBOPEHHOCTH y4e0oii), U €CTh BEPOSTHOCTU ATHX 3HAYCHHH
(OTHOCUTENBHBIE YACTOTHI B JIOJISIX WJIM YACTOCTH). A, TOUHEE, OLIEHKH BEPOSITHOCTH, MOJY-
YeHHbIE TI0 BEIOOPKE. Bee, uTo paccunuThiBaeTcst o BEIOOPOYHON COBOKYMTHOCTH, Ha3bIBaeT-



Csl OUeHKamu ucmuHHBIX (CYIECTBYIONIMX IS U3y4aeMOi T€HEpaJIbHONH COBOKYITHOCTH)
3Hauenuul. Pazymeercs, COIIMOIOT MOKET OIyCKAaTh TEPMHUH «OICHKAa», €CIIH TTOHHUMAET, O
4yeM uJeT pedb. /st mpocToThl Mbl OyJ1eM MOCTYNATh TakK XKe.
Wrtak, Hamm BeposTHOCTU Py; paBHBI MapriHHANIBHBIM 4acTOTaM 110 CTOJIOIaM (MMEH-

HO OHHU COOTBETCTBYIOT MpU3HAKY (V) - yI0BIETBOPEHHOCTh yueOoii), AeI€HHBIM Ha 00111ee
YHCIIO ONPOILICHHBIX CTYACHTOB-TYMaHHUTapHeB (Ngo). B BuIe GOpMyIIbl 3TO BBIMISAIUT TaK:
B, =—

Moo

Torna, mo mpuBeneHHOM HUXKe Tabnuie 3.5.1 (370 Ta ke TabynIa COMPSKEHHOCTH, C
KOTOpOW MBI TIOCTOSIHHO pa0oTaeM), BEPOSTHOCTH IIATH CTEIEHEH YIOBIECTBOPEHHOCTH
yue0oil paBHBI:

P, =200/1000 = 0,2;
P, =300/1000 = 0,3;
P, =200/1000 = 0,2;
P,, =250/1000 = 0,25;
P, =50/1000 = 0,5

OTH BEPOSITHOCTU MOKHO MHTEPIIPETUPOBATh KaK BEPOSTHOCTU CHIAMUCHUYECKO2O0
npeockazanusa (Y). Mpl xe UX MOMYYWIU 1O «Xopoiuei» Beidopke. [loatomy eciau u3 Ha-
el u3y4aeMoil reHepaIbHOW COBOKYITHOCTH CTYJEHTOB-TYMaHHUTAapHEB CIyYailHO BbIOE-
PEM HEKOTOPOTO CTYAECHTA, TO BEPOSATHOCTH TOTO, YTO Y ATOIO CIy4allHOr'O CTYJI€HTa OKa-
KETCsl MaKCHUMaJIbHasl YJIOBJIETBOPEHHOCTh y4e00ii, oueHb Masia. ITO MOTOMY, YTO IO BbI-
6opke oHa ObuTa paBHa Bcero nuib 0,05. BeposaTHOCTh «0OTrasaTey» BCE OCTANbHBIE BapH-
aHTBHl YJOBJIETBOPEHHOCTH YueOOl TO)Ke HeBeJIMKa, MO0 OHH, KaK BUIUTE, HE OOJIbIIIE, YeM
0,3. Ilpu 3TOM caMO MOHATHE «BEPOSTHOCTH» MOXHO TPAKTOBATh HA YPOBHE OOBIIEHHOTO
co3HaHusl. TOJIbKO B TOBCETHEBHOM KU3HU BaM OOBIYHO TOBOPSAT, HAIPUMED, «BEPOSTHOCTD
TOTO, YTO Y MEHS 3aBTpa OyleT IUI0X0e HACTPOEHHUE ISl MPOTyJKH, paBHa 90%» unu «Be-
POSITHOCTBH TOTO, UTO 5l 3aBTpa MpUAY K Tebe B rocTH, MeHble 50%)» WiIu «BEpOSITHOCTh
Halei BO3MOXHOH BeTpeun «pudtu - pudpti» (50 Ha 50 )». U BbI Bcerga moHUMAaeTe, 4TO
cue o3HaudaeT. [Ipu 3TOM Takue Cy AeHUs Bbl HHTEPIPETUPYETE HE CTOJIBKO KOJINYECTBEH-
HO, CKOJIbKO Ka4eCTBEHHO. A B MaTeMaTHUeCKuX (hopMynax MOJB3YIOTCS HE NMPOLEHTAMHU
JUIS OLICHKU BEPOSITHOCTH, a JOJISIMU - YacCTOCTSIMU — M, COOTBETCTBEHHO, BEPOSITHOCTh
IIPUHMMAET BIIOJIHE KOHKPETHOE 3HaUeHHe 13 nHtepsasa ot 0 1o 1.

Tenepr BmosiHEe MpaBOMEpPHO MOCTaBUTH Bompoc: Kak m3MeHsITCH paccuMTaHHbIe
HAMM BepPOSITHOCTH HMeTh Ty WM HHYIO CTelleHb yI0BJEeTBOPEHHOCTH Yyue0oii, eciiu
NpuBJIeYb K aHAJIU3Y BTOpPOM npusHak (Oyayuryio npodeccuto ctyaeHnTta)? MoxXHO BO-
IIpOC MOCTaBUTh U mno-apyromy: Hackoabko 3HaHue Oyaymeil npodgeccnu nmpudéaBUT
3HAHUA 00 yaoBJieTBOpeHHOCTH y4e0oi? Nnu: Hackoabko undgopmanus o Oyayuuei
npodeccun u3MeHUT UHGopManuio 00 yroBiaeTBopeHHOCcTH yuedoii? [louck oTBera Ha
MOCJIEAHUI BOMPOC MOPOKIAET MEPHI CBSI3U, OCHOBAHHBIE HA MOHSATHH IHmMpPonuu (Mbl Ka-
CaJIUCh TOTO MOHATHUSA NPU BBEACHUN KaYECTBEHHBIX KOA(PPHUIMEHTOB Baprauuu). Takoro
poJlia Mepbl Mbl He OyJileM paccMaTpuBaTh. Bbl MOXeTe ¢ HUMH MMO3HAKOMUTHCS B paboTax
(3,8, 11].

[lepBrIii Hall BOIIPOC MOXHO MOCTaBUTh U Tak: Kak u Hackonvko uzmenamcsa eepo-
AMHOCMU NPEOCKA3AHUA YO061eMBOPEHHOCHU YUueDoll, ecliu yuecms 0yoyuiyio npoghec-
curo? Kak BbI y’Ke J10raJpIBaeTech, 0 CyTH, peub HAET O 3HAHUM YCJIOBHBIX pacrpezene-
HUH Hamlero npusHaka (V) Win yCIOBHBIX 4acTOT, MM YCIOBHBIX BEPOSITHOCTEH, T, €. Be-
POSITHOCTEM, KOTOphIE JOTMYHO 0003HauuTh Kak Pj;. MHnekc mepBblii (j) OTHOCUTCS K
cronbuam, T. €. K YAOBJIETBOPEHHOCTH yueOoii (mpu3Hak Y), BTOpoii (1) OTHOCHUTCS K CTPO-
Kam, T. €. kK Oyaymei npodeccun (mpuszHak X), a Kocasi yepTa MoA4epKUBAET, YTO MPU3HAK



(X) stBAsIETCSl YCIIOBUEM.

Cy11ecTBYIOT BCEBO3MOXKHBIE KO3()PHUIIMEHTHI, TOMOTAOIINE HAWTH OTBET Ha MOA00-
HbIe BONpochl. Kak BUIHO U3 HAIIUX PACCYKIEHUN, OHU JOJIKHBI OBITh HANPABAECHHBIMU U
HOCHTD, TaK K€ KaK MU Mepbl, OCHOBAaHHBIC Ha XH-KBAJPaT, XapaKTep «2100a1bHblil», T. €.
AaBaTb OLUCHKY CBA3U B LCJIOM JIA Bceit Ta6J'II/IHI)I CONPSAKECHHOCTHU B OTJIMYUC OT JIOKAJIb-
HBIX Mep (CBSI3b OT/EIBHBIX CBOWCTB).

Ecaun nnst KOoro-to TepMHUH «IpeACKa3aHUe» OCTAJICS MOKa HETOHATHIM, TO MPU OTH-
CaHMH MpEAiaraeMbIX HUKE Mep KaKk MOKHO pexe OyZeM MOJIb30BaThCs STUM TEPMUHOM.

Mepuwt A (naméoa) JI. 'vmmmana (L. Guttmann)

Takux mep Tpu, IB€ U3 HUX HANpPaBJICHHBIC, a OJJHA MPEJICTABIISIET COOON ycpeTHeHHE
NEPBbIX JIByX. MBI IPUBEAEM TOJIBKO OJIHY Ayx. DTa Mepa, 3TOT KO3(pPULIUEHT XapaKTepH-
3yeT B cllydae Hauleil 3agauu BiusHue Oyaymieid npodeccuu (X) Ha yJOBIETBOPEHHOCTh
yueboii (V). OTBeuaeT Ha BOIPOC, HACKOJIBKO M3MEHsEeTCs npesckasanue (V) npu 3HaHUU
(X). Huxe npuBogutcst popmyiia, B KOTOPOI UCHOIB3YIOTCS U3BECTHBIE BaM 0003HAYEHMSI,
32 UCKJIIOUEHHUEM:

Rimax - MAKCUMAJIbHAS YACTOTA B i-il CTpOKe:

Mgmax - MAKCUMAJIbHAS YaCTOTA CPEAM MapPTrUHAIBHBIX YaCTOT MO CTOIOIAM.

Z nimax - nOmax

y) — (1)

y/x

Moo = Mo max

Ota gopmyna Oblia Obl TOHATHEE, €CIM BMECTO YacTOT MCIOIB30BaTh YaCTOCTH (J10-
1K), UHTEpIIpeTUpyeMble kKak BepostHocTu [11, c. 126], Takyio dopmyny mMbl HE Oyaem
MPUBOUTH, UTOOBI HE MyTraTh U3MUIIHUMH QopMmynamMu. OTMETHUM JIHILb, YTO B JUTEpPATYpe
MPUBOANTCS Kak (popmyiia, 3amricaHHasi yepe3 aOCOTIOTHBIE YaCTOThI, TaK U Yepe3 4acTo-
ctu. Kpome toro, amumnus ['yrTmana Toxke npuBoauTCs mo-pasHomy. Hanpumep, ['yaman
B pabore [8, ¢. 131]. DTO He Tak yX BaxHO.

J171s TOro 4TOOBI MOSICHUTH COJIEPKATENBHBINA CMBICI 3TON MEPHI, 3TOr0 KO3 dUIeH-
Ta, HIKE IPUBOJUTCS Ta ke TaOIMIIa CONPSKEHHOCTH, C KOTOPOI Mbl TOCTOSIHHO paboTaem
JUIS W3YYEHHUs B3aMMOCBS3M MexAy «Oynymed mpodeccueil crynentay (mpusHak X) u
«YIOBIIETBOPEHHOCTHIO yueOoit» (mpu3Hak Y). Tabmuma 3.5.1 cOmepKUT Te K€ YacTOTHI,
gyto U Tabnuma 3.3.1, 3a uckiIoueHneM o003HAYEHUN caMuX 4acToT. B Hee mo0aBieH Ho-
BBI CTOJIOCI] - TOCIIEAHUN C MaKCHMAJIbHBIMH YacTOTAMHU IO BCEM CTpPOKaM, BKIIOYas
CTPOKY C MaprUHaJIbHBIMU YaCTOTaMU MO cTonOmaM. OHU HaM HEOOXOAMMBI JIJIsl BEIYUCIIE-
HUS KOd(pduIenTa Ay I'yTTmMaHa.

Ta6auna 3.5.1

Taduauna conpsizkeHHOCTH ABYX Npu3HaKkoB (Y) u (X).

Bynymas npo- | Crenensb ynoBjaeTBopeHHOCTH | MapruHajbHble | MakcuMajbHbIE
(deccus cryneH- yueboii (Y) 4acToThI O 4acToThI O
Ta (X) 1 2 3 4 5 CTPOKAaM njy CTPOKAM Nj max
1. ITonmuromor 14 20 31 30 5 100 N] max=31
2. Commonor 30 40 60 60 10 200 N2 max=60
3. Kyaetyponor 90 90 60 45 15 300 N3 max=90
4. dunomaor 31 30 19 15 5 100 N4 max=31
5. Ilcuxoor 8 10 15 15 2 50 N5 max=15
6. UcTopuk 27 | 110 | 15 85 13 250 N6 max—110
MapruHajbHbIe
4acTOThI MO 200 | 300 | 200 | 250 | 50 noo=1000 N9 max=300




CTOJIOLAM Ny; | ‘ | ‘ ‘ ‘

Uemy ke paBeH kodhdurueHT B Hamem cirydae? OH pacCUnUTHIBAETCS OYCHB MPOCTO.
i = (B1+60+90+31+15+110)-300 005

y 1000 - 300

Jlaxxe o ToMy, Kak BbIYUCISAETCS KOA(D(PUIIMEHT, BUIHO, YTO OH MO3BOJISIET OMpee-
JISITh, CYIIECTBYIOT JIU B CTPOKaX MOJAIbHbIE TPYIIbL, T. €. €CTh JIU B KaKI0W npodeccro-
HATBHOW TPYIIE SIPKO BBIPAKEHHAs, YaCTO BCTpeYaeMmasl «CTEMEHb YIOBJICTBOPECHHOCTHU
yueOoit». Cyna no Hameit Tabiauile, TaKUX TPYMI MPAKTUYECKH HET, YTO U MOATBEPKIAeTCs
MaJICHPKUM 3HaueHueM Kod(duuuenta. Kakumu ke cBoiicTBaMHu 0071a1aeT 3TOT KO3 du-
UEHT?

1. OH u3MeHseTcs OT HyJIs IO €IUHULIBI.

2. OH paBeH €IMHHUIIC TOJIBKO B OJIHOM CiIy4ae, KOrjJa B KaKI0i nmpodeccuoHaaIbHOM
rpynne BCe CTYACHTH MMEIOT OJMHAKOBYIO CTENEHb YJOBIETBOPEHHOCTH y4eOOil u mpu
3TOM B K&XXJOM OTINYHYIO OT pyroi. Ecnu Obl Hala Tabnuna conpspkeHHOCTH TP TeX Ke
MapruHajJbHBIX YaCTOTaxX MMena Obl TakoW BHJ, KaK 3TO MpPEACTaBlIeHO B Tabmuue 3.5.2,
koa(durment 6611 661 paBeH 0,86.

~ (100+200+300+100+50+150)-300 900-300

ﬂ’ /x
7 1000 —-300 700

=0,86

Tat6auna 3.5.2

Tabnuia conpspkeHHOCTH IBYX NpU3HakoB (st A, = 0,86)

bynymas npo- | CreneHu yaoB/jieTBOpeHHOCTH | MapruHanbHble | MakcuMaJbHbIE
deccus (X) Y) 4acToThI MO 4acToThI MO
1 2 3 4 5 | cTrpokam CTPOKaM
Njo Nimax

1.IlomuTonor 0 0 100 0 0 100 N max=100
2.Cormonor 200 0 0 0 0 200 Momax=200
3.Kynetyposor 0 300 0 0 0 300 M3max=300
4 .®dusonor 0 0 0 100 0 100 Namax=100
5.Icuxomnor 0 0 0 0 50 50 N5max=50
6. cropuk 0 0 100 | 150 | O 250 Nemax=150
Maprunaasusie | 200 | 300 | 200 | 250 | 50 noe=1000 Nomax=300
YacTOThI no

CTOJIOIAM Ny;




Wrak, Bu3yaqpHO MBI HAOIOAaeM HaTMYUE MOJAIBHBIX TPYII B CTPOKAX, KPOME T10-
cnenueil. Ecnu Obl B Halel Tabiuile YUCIO CTPOK PaBHSJIOCH YUCITY CTOJIOLOB, HAIIPUMED,
He OBUIO OBI UCTOPUKOB, TO KOd(dHIMEeHT ObLT OBl paBeH 1, a TAOIUIYy MOXHO OBLTO OBI
MePECTaHOBKOM CTOJIOLIOB MPEBPATUTH B TaKyl0, B KOTOPOH TOJIBKO JUATOHAIBHBIE dJIEMEH-
THI OTJIMYATHCH OBl OT HyJs. TakuM 00pa3oM, 1o 3HaYCHHIO KOAPPHUIIMEHTA MOKHO CYTUTh
O CTEMEHH OTIWYHS pealbHOM TaONUIIbI OT IMaroHalnbHOW. B cimyuae, korja 3HaueHue Ko-
s dunmenTa paBHO 1, BEpOITHOCTh cmamucmuyeckozo npeockazanus (V) nmo X Makcu-
ManbHast. Tako#l cmyuyail MpakTUYECKH B COLMOJIOTMYECKUX HCCIIEIOBAaHUSAX HE BCTpeyaeT-
csl.

3. 3nauenue kod(duieHTa paBHO HYJIO B HECKONBKUX ciay4asx. [lepBsiii - Bce yac-
TOTBI COCPENOTOYEHBI TOJIBKO B OTHOM cTpoke. Ha camoM nene 3HaHue npusHaka X HEYero
HE JaeT Juig yBelauueHus 3Hanus 00 Y. Bropoii ciyuaii - oTcyTcTBHE (PeHOMEHa MOJAIbHO-
CTH, T. €., YCIIOBHO TOBOPSI, TIOJHASI «Pa3MBITOCTb» NaHHBIX B Tabmuie. [To tabmume 3.5.1
MBI MOTYYHIIN 3HaYeHHue, Onu3koe K Hymo u paBHoe 0,05. [IpakTudeckun MOJANbHOCTH HE
HaOmomaercs. 1 HakoHeI;, TpeTHil Ciydaid, KOrjia BCe YaCTOThI COCPEIOTOUYCHBI TOJIBKO B
OJIHOM CTOJIOLIE.

OTOT ciy4ail 3acilyKUBaeT 0cOOOro BHUMaHMs, HOO NMPOTUBOPEUUT OCHOBHOMY CO-
nepxanuto kodddunrenta. Ecau naHHble cocpenoTOYEHBI B OJHOM CTOJOIE, TO €CTecT-
BEHHO MOJIAJIbHBIE KJIACChI CYIIECTBYIOT. TOorjga u BEpOsTHOCTh MpeACKa3aHus 3Ha4eHUs Y
M0 3HaueHUI0 X JOJKHA ObITh paBHA efAuHMIE. A Haml KO3(POUIUEHT paBeH HYII0. 31eCh
MBI HaOJIIO/IaeM CHUTYalHWIo, KOT/Ia Kodhpuyuenm nnoxo eedem ceds 6 Hyne. 3aTIOMHHUTE
3Ty (hpasy. Bel Oynere BcTpeyaTbes ¢ mogoOHbBIMU (hpazaMu U B cliydae Ipyrux Kodduiu-
eHTOB. YTOOBI MCKIIOYUTh HEBEPHYIO MHTEPIIPETALMIO HYJIEBOI'O 3HAUYEHUS, HEOOXOJUMO
M0 OJIHOMEPHOMY PACIPENICTICHUIO YTOYHUTD, HE COCPEIOTOUYEHBI JIU IaHHBIE TOJIBKO B O
HOM cToJib1e. Takoil cirydail Takke He BCTPEUAETCS B COIMOJIOTUYECKOM TTPAKTHUKE.

[IpencraBnsieTcst BaXKHBIM OTMETHTh, YTO B PEANIbHBIX UCCIIEIOBAHUSX 3HAYEHUS KO-
s¢¢dunmenta ['yrtmaHa o4eHb Maybl, U UCHOJIb30BaTh MX HYXHO TaK K€, KaK U MHOTHE
npyrue ko3 ULIHUEHThl B CPAaBHUTEIILHOM KOHTEKCTE, HAllpUMeEp, JIJIsl pPaHKUPOBAaHUS KaK
OBl HE3aBHCHMBIX MEXIY COOOW MPU3HAKOB IO CTETICHH WX BIUSHUS HA HEKOTOPBIA OCO-
OCHHO Ba)XKHBIA IJISI MCCIEAOBATENs MPU3HAK, 0003HA4YaeMblid KaK II€JIEBOM, 3aBUCHMBIN.
Ecnu Ttakoro HeT, TO HampaBlieHHbIE KOAXPQPHUIUEHTH! «IAMO/Aa» HCIOIb30BaTh HE MMEET
0c000ro CMBICTA.

Mepwt T (may) JI. I'yomena u E. Kpackana (L. Goodman, E. Kruskal)

OTH Mepbl, Ha MOW B3IJISIJl, HHTEPECHBI COLMOJIOTY, MO0 ¢ HUMH MOXKHO paboTaTh B
CpPaBHHUTEJILHOM KOHTEKCTE, He oOpaliasi oco00ro BHUMAaHUs Ha BCSKUE 3Hayumocmu. Ta-
KHUX Mep BOOOIEe-TO TpH, KaK U B ciyyae Mep I'yrrmana. IlepBbie ABe W3 HUX HaIpaBiiCH-
HBIE, a TPEThs KakK Obl yCpeaHseT nepBble 1Ba. Mbl pacCMOTPUM TOJIBKO OAHY U3 HUX. J[is
3TOTO OMATH 0OpaTuMcs K Hamiel Tabauue conpsokeHHOCTH 3.5.1. [Ipu 3TOM BCOMHUM U
puc. 3.3.1. Ha aToM pucyHke ObUIM W300paKeHBI SMIIMPUUYECKUE KPUBBIE paCIIPEICIICHHS
yIIOBJIETBOPEHHOCTH Y4eOoii B KaXJ0i MpodeccuoHanbHOM rpymnme -0yayuue npopeccun
CTYJEHTOB-T'YyMaHuTapueB (Mbl y>ke 0003HAUMIM 3TU Npu3Haku depe3 Y u X). BuszyansHo
MBI ¢ BaMH HaOIIOAIA HAMYHE TPEX MUNOI02UYECKUX CUHOPOMOE TIO XapaKTepy pac-
npeneneHus npusHaka Y. Jlpyrumu cioBaMu, TpU THMA CTPYKTYpPbl YJIOBJIETBOPEHHOCTH
yueboil.

Hu opun ko3¢ duiineHT r1odabHOr0 XapakTepa He MO3BOJUT ONPEIACIUTh, CKOJIBKO
TUIIOB CTPYKTYp HaOmonaetrca. Ecnu conponora nHTepecyIoT Tak|ue rpyIibsl, TO 10 IpuMe-
HEHUS BCAKHX KOA(DPHUIIMEHTOB MPEACTABISIETCS IEIECO00pa3HBIM XOTSI ObI BU3yaJIbHO HA
KOMIIbIOTEpPE MPOCMOTPETh Irpa)KU TAaKOTro BHUJA, KOTOpble M300paxeHsl Ha puc. 3.3.1 u
puc. 3.3.2. ToT xe K03pPUIIUEHT, KOTOPBIM MBI PACCMOTPUM, TIO3BOJISIET 6 Ye10M OTIpeie-
JUTH CTENEHb OTIMYUS YCIOBHBIX pacmpeneneHuil Y ot 6e3ycnoBHoro. Huxe npueaem
dbopmyny. B Heil OyneMm HCIonb30BaTh 0003HAYECHHS BEPOATHOCTEH (YCIOBHBIX U Oe3yc-



JIOBHBIX), BBEJICHHBIX B Hayalle 3TOTO pasnena. B aToT pa3 ¢opmyiry 3amuiieM He Ha s3bIKe
aOCOJIFOTHBIX YacCTOT, @ Ha SI3bIKE BEPOSITHOCTH - JI0JIM, YaCTOCTH. B mureparype oHa mpu-
BOJUTCSl OOBIYHO Yepe3 abCOMOTHBIE YacToTHI [ 1, c. 36, 3, c. 36].

OpnuH u3 Tpex ko3dduuuento t (may) I'yvomena u Kpackana BbITISIUT CIEAYIOMINUM
obpa3zom.

Zpi()Z(pj/i - poj)z
= i j .
ylx l—zpojz
J

T

Ecnu BBl mopcTaBuTe B 3Ty (POPMYITy BMECTO BEPOSITHOCTH (TOYHEE OIEHOK BEPOST-
HOCTH) YaCTOThI, TO NOIY4YUTE (HOPMYITY, IPUBOJUMYIO B JINTEPATYpE, T. €.:

_ o, _ "o, _ Y
poj - sPip = 7pj/i - '
n n

00 00 io

JIBe nepBble (hOpMyIbI CiyKaT JJIsl BbIUKCIEHHsI 0€3yCIOBHBIX BeposiTHOcTed. Mx
3HAYCHUs MTPUBEJCHBI COOTBETCTBEHHO B MOCIEIHEH CTPOKE TaONuUIbl 3.5.3 U B MOCIIETHEM
cronbue. Tperbst Gopmyrna — s BEIYUCIICHUS YCIOBHOW BEPOSTHOCTH. 3HAYCHUS TAKOM
BEPOSITHOCTH TMPUBEJEHBI B sueiikax Tadnuimbl 3.5.3. OHU aHATOTUYHBI JaHHBIM TaOJHIIbI
3.3.2 (BepxHee JICBOE 3HAUCHHE B STUCHKAX).

Tabauya 3.5.3
Tabauua conpsizkeHHOCTH (YCJI0BHbIE U 0€3yCJI0BHbIE BEPOATHOCTH)
Bynymas npogeccus CreneHb y10BJ1eTBOPEHHOCTHIO| be3yc/ioBHbIE
CTyAEeHTAa yueooi BepoATHOCTH Pp,
1 2 3 4 5
1.ITommTonor 0,14 10,20 (0,31 (0,30 |0,05 0,10
2. Conmonor 0,15 10,20 (0,30 [0,30 |0,05 0,20
3.Kynbtyposor 0,30 (0,30 0,20 |0,15 |0,05 0,30
4. ®unonor 0,31 (0,30 |0,19 |0,15 |0,05 0,10
5. Ilcuxonor 0,16 10,20 (0,30 (0,30 |0,04 0,05
6. Uctopuxk 0,11 0,44 (0,06 (0,34 |0,05 0,25
besycnosusie BepositHocTH P,,(0,20 0,30 10,20 (0,25 (0,05 N =1000




KoaddumueHT «1» 4eM-TO HaOMHHAET U «XU-KBaapaT», u A I'yrrmana. OgHako oH
HE TaKOW «IpO3pauHblil» s 00BsACHEHUS, Kak 3TH K03 duiueHTsl. Boobie-To rosops,
€CJIM BCE MOXHO OBLITO OBI ONMHCHIBATh U OOBSICHITH B COIMOJIOTHH BEepOabHO, TO, MOXKET,
S3BIK MAaTeMAaTUKHU ObLT OBl U HE HY>KeH. I 4To COBEpIIEHHO OYEBUIHO, YEM ONUKE SI3BIK
MaTEMaTHKH K SI3bIKY COIIMOJIOTa, TEM OH CIIOKHEe. Bce-Taku mombiTaeMcst IPOsSICHUTD CO-
JepKaTeNbHbIN CMBICI TPUBEIEHHOTO Kod(dduiineHTa.

[Ipexne Bcero, HEOOXOAMMO TOSICHUTD, 3a4eM NPU CPABHCHHUH PACIPEICICHUIA BCSI-
KM€ KBaJpaThl. B uncnuresne kBaapar mo aHaaoruu ¢ ¢popmynoit nucnepcun. s Toro uro-
OBl y4eCTh OTKJIIOHCHHE YCIOBHOW YaCTOTHI OT O€3yCIIOBHOW B OJHY M JPYTYIO CTOpOHY. B
3HaMEHaTeNle CyMMa KBaJpaToB 0e3yClOBHBIX BeposiTHocTel. [Ipoctas mx cymma Bceraa
paBHa equHMIEC. DTO BBI 3HacTe. Takol 3HAMEHATENh - KOJIMYSCTBECHHAS XapaKTEPUCTHKA
pacnpenenenus no crondmam (0e3ycioBHOe pacipeneieHue no Y). Hucaurens HeceT B ce-
0e ocHOBHOE cojepkanne kodpdunmenta. B gucnurene B ckoOKax - OTKIOHEHHUE YCIIOB-
HOM BEpOSATHOCTU OT 0€3yClIOBHOM BeposiTHOCTH Y. EcTecTBeHHO, BCe OTKIIOHEHHUSI CYMMHU-
PYIOTCSI TIO BCeM 3HaueHUsM Y (1o BceM crToiionam). B cBorO odepenp Takue BEIWYHHBI,
MOJTyYEHHBIE 1O KKIOW CTpPOKe (M0 KaXJAOMY YCIOBHOMY pacHpeleleHUI0 Y) CyMMUpy-
I0TCS KaK OBl ¢ BecaMH, PaBHBIMU 0€3yCIIOBHOM BEPOSTHOCTH IO CTPOKe. Tem cambIM CTpo-
KM YPaBHUBAIOTCS B «IIpaBax» 3a BKJaJ B 3HaueHHe Kodduiuenta. Hamomuro, 4To mnpu
BBIYHCIICHUH BEJIMYUHBI «XH-KBaJIpaT» MBI YPAaBHUBAIU B «IPaBax» SYCHKH TAOJHUIBI CO-
MPSDKEHHOCTH, a 37IECh - CTPOKHU.

Koaddumment t (may) l'yamena u Kpackana o6agaer cieIyoniMi CBOHCTBAMHU:

1. [TpuHrMaeT 3HaYeHHE OT HYJIS O SIUHHIIBI.

2. PaBeH HyII0, €CITH CTPYKTypa pacripeaesieHus 0 CTPOKaM OJMHAKOBA U TaKasi, Kak
CTPYKTypa pachpeielieHus MapruHalbHbIX (TI0 cToi01aM) yacToT. B aTom ciyuyae Habumro-
naercsi cmamucmuyueckana nezagucumocms Y ot X. Bynymas npodeccust He BiAHsET Ha
yIOBJIETBOPEHHOCTH YUeOOH.

3. PaBen enunuie, ecnu Oyaymas npodeccus CTyIeHTa MOTHOCTHIO JETEPMUHUPYET
€ro yJOBJIETBOPEHHOCTh yueOoil. Kaxmoi mpodeccun COOTBETCTBYET CBOSI COOCTBEHHAas
CTETeHb YJOBJIETBOPEHHOCTH yueOoil. YncTo hopManbHO 3TO 03HAYAET, YTO TAOIHILY CO-
MPSDKEHHOCTH MOYKHO TPUBECTH K JMaroHajdbHOMY BuUAy. B camom nene, ans TaGnuiibl
3.5.2 3Havyenne korpHUIMeHTa paBHO Tyx=0.83

Beruucnaum 3nauenue kodddunmrenta s Hamed tadmuibl 3.5.3. UToObl BEIYUCITUTH
YHUCIIUTENb, HY)KHO CIIOXHTH 6 (M1 BCEX CTPOK TaOmuibl) BenuduH. Kaknas Takas Benu-
YHHA paBHA

pioZ(pj/i _pjo)2 >
J

JIns mepBOM CTPOKM OHA paBHA:
0,1{(0,14-0,20)*+(0,20-0,30)*+(0,31-0,20)*+(0,30-0,25)*+ +(0,05-0,05)*} = 0,0028

JI1st ocTanbHBIX CTPOK 3Ta BeTW4YMHA cooTBeTCTBEeHHO paBHa 0,0045; 0,006; 0,0022;
0,00121; 0,01385. Takum obpazom, 3HaueHue yucautens pasHo 0,024. 3HameHarenb pa-
BCH:

1-{(0.2)* +(0.3)* +(0.2)* +(0.25)* +(0.05)*} = 0.77

Torna 3HaueHue koapduunenta Oyner paBHO Tyx=0.03. Takoe HeOOIbIIOE 3HAUCHHE
ko3 dunreHTa roBoputr 00 OTCYTCTBUU BIMAHHUS Oynymield mpodeccuu Ha CTPYKTYPY
YIIOBJIETBOPEHHOCTBIO yueOoi. BeposTHOCTh mpejacka3aHusi yIOBJIETBOPEHHOCTH yueOoi
MPAaKTUYECKH HE M3MEHUTCSI, €CITM YYUTHIBATh OyAyIIyIO podeccuro.

Jlo cux mop Mbl ¢ BAMM pacCMaTPUBAIIN TOJBKO MEPBI CBSI3U [UIsl HOMUHAJIBHBIX MTPU-
3HaKOB, MO0 OHM YaIle APYTHX BCTPEUYAIOTCSA B COIMOJIOTMYECKUX NaHHbIX. [Ipu aToM, aHa-



JTU3UPYS TaHHBIC HAIICH TaOJIUIIBI CONMPSKEHHOCTH, MBI HE 00paIiaad BHUMaHUs Ha TO, YTO
OJIMH M3 MPU3HAKOB MMEI MOPSAKOBBIA ypoBeHb M3MepeHus. He ucnonb3oBath nHpopma-
U0 00 YIMOPSIIOYCHHOCTH - 3HAYHT HAMEPEHHO OTKAa3aThbCs OT IeHHOW mHpopmammu. Pa-
3yMeeTCs, CYIECTBYIOT KO3 PUIIMEHTHI, TO3BOJSIONINE YUEeCTh TO, YTO OJWH U3 COMpsirae-
MBIX TIPU3HAKOB H3MEPEH 10 MOPSIKOBOH IIIKAJIE.

Cywecmeyem max HA3b18AEMblU PAH208bIL OUCEPUATLHBIU KOIDDUYUueHm Oia Cyuast
UBYUEHUST CBAZU MENCOY OUXOMOMUUECKUM (ROIMOMY KOI(D@uyueHm Hasvléaemcs oucepu-
ANIbHbIM) HOMUHATILHBIM NPUSHAKOM upanzoevim [2, c. 165—167, (8, c. 139, 11, c. 121].
Ilpu smom Ona cnyyas HeceazaHHvlX paneos. Hanommum, umo c cumyayueti c8sa3aHHbIX
PAaH208 Mbl 6CmMpedaemcs, eciu 8 PaHHCUPOBAHHOM POy ecmb 00uHaKosvie panau. Taxoice
cywecmayem modeyHwlll OUCepuarvHulil KO3 uyuenm OJis CIy4asn U3yueHUust C8sA3U MerHcoy
OUXOMOMUYECKUM HOMUHANLHBIM NPUSHAKOM U «(MEMPULECKUMY.

Panzoevie koIghpuyuenmeul ceazu

PanroBeIMU KOA((UIIMEHTAMH CBSI3M HA3BIBAIOTCS MEPHI CBS3H, TO3BOJISIONINE BbI-
YHUCIISATh CTETNEHb COTJIACOBAHHOCTH B PAH)XMPOBAHUH OJHHUX M TEX K€ 0OBEKTOB MO JBYM
Pa3IMYHBIM OCHOBAHUSM WIIM T10 IBYM Pa3JIUYHBIM MpH3HaKaMm. Mbl HEOTHOKPATHO CChIIa-
JUCh Ha HEOOXOJUMOCTH JJISi COLMOJIOTa Takoro ponaa koddduiuentos. Hanpumep, npu
MIOCTPOCHUHU LIKaJIbl CyMMapHBIX OLIEHOK MOSBIsIach HEOOXOAUMOCTh B IPOBEPKE COTIIa-
COBAHHOCTH Pe3yJbTAaTOB, MOJYUYEHHBIX MO UTOTOBOW IIKane, ¢ JAHHBIMH MO HUCXOTHBIM
HIKanam (CyKICHHSIM).

KoadduiimenToB panroBoit Koppensiiiud MHOTO. /{7 TOro 4TOOBI MOHSTH UX CXO-
KECTh U pa3nyre, He0OOXOAUMO BHAYaIe HECKOJIBKO OTOMTH OT TaOJHIl CONPSIKEHHOCTH U
HaIIel 3a7aun. A BaM MPUIETCS BEPHYTHCS K pa3fielly KHUTH, OCBSIIEHHOMY MPOLEaype
pamwxupoBanusi. Kak Ob10 0TMEuUeHO, Takas IpoLeAypa BO3HHUKAET y COLMOJIOra Kak Ha
JTarne M3MEpeHus, TaKk M Ha dTale aHalu3a JaHHBIX. B mo0oM ciiyyae BO3HUKaeT 3aj1adya
OIIpEJICJICHUs CTETIEHU COTJIACOBAHHOCTHU JIByX PaH)KUPOBAaHHBIX psAnoB. I[IpeacraBum cebe,
YTO U1 OJAHON U TOW € COBOKYMHOCTH OOBEKTOB MOJYUMJIM JIBa PAaH)XKMPOBAHHBIX PAJA.
Hanpuwmep, o tem xe OyaymuMm mnpodeccusM CTyJeHTa. 3HaYuT, OOBEKTOB y HAC BCETO
uiectb 1no yuciy npodeccuit. Ilycts nepBulil psa MogydeH MO CTENEHU YMEHbIIECHUS WH-
JieKca yJIOBIETBOPEHHOCTH yueOoi. BTopoil psiz - O cTeneHn yMEHBIICHUsT HHIEKCa yBe-
PEHHOCTH B TPYIOYCTPOKCTBE 10 Ipodeccuu mocie okoHuaHus By3a. [lanee Oynem Kopot-
KO Ha3bIBaTh 3TH MPHU3HAKH - «yJIOBJIETBOPEHHOCTb» U «YBEPEHHOCTHY.

B nanHOM KOHTEKCTE MBI HE OyJeM OOCYKIaTh BOIPOC, KAKMM 00pa3oM M3MEpPEHBI
9TH MPU3HAKH KaK XapaKTEPUCTUKH TPYIIbL. 3aMETUM JIHIIb, YTO OHU MOTJH OBITh MOJTY-
YeHbl C MOMOUIBIO IIKAJIbl CyMMapHbIX OLIEHOK WJIM KaK IPYNIOBbIE MHJEKCHI, TPUMEPDI
KOTOPBIX OBUTH MPUBEACHBI B «JISKITUIX.

B cnydae monHOM (MakCHMMalIbHOM) COTJIACOBAHHOCTH PaH)XHUPOBAHMSI T10 ATUM JBYM
MPU3HAKAM €CTECTBEHHO MPEOI0KUTh HAIMYUE TECHOM (CHIIbHOM) CBSA3HM MEXy NMpHU3HA-
KaMH «YJOBIIETBOPEHHOCTb» M «yBEPEHHOCTb». Takasi CBSI3b MOXKET ObITh U npAMOU (4eM
0oJbIlle YIOBIETBOPEHHOCTh, TEM OOJBINEC YBEPEHHOCTH), U 0OpamHuoi (dem OombIie
YAOBIETBOPEHHOCTh, TEM MEHbILIE YBEPEHHOCTH). 13 3TOTr0 mpoucrekaer, 4To JOrMYHO U3-
MEHSThCS 3HaYCHUAM K03(uumenTa panroBoit koppemnauuu ot -1 1o +1, Itum cBOHCTBOM
00Jaat0T BCe NMPUBEICHHBIE HIDKE KOY(PDHUITUEHTHI.

[IpuBenem nmpuMepbl HECKOJIBKUX KOA(D(UIIMEHTOB, a 3aTeM MOSICHUM HX COJEepIKa-
TEJILHBINA CMBICI,

Mepa y (camma) JI. I'yomena u E. Kpackana (L.Goodman, E.Kruskal)
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Mepa ty (may) M. /[»c. Kenoanna (M.Kendall)
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[TepBas u3 sTux Mep B padote [8, c. 135], o6o3HaueHa kak «y ['ynmanay. 3T Mepsl
yaa4HO onucaHbl B padote [1, ¢. 37—40]. Bri, koHeuHO, 00paTHIM BHUMaHUE, YTO Y BCEX
MPHUBEJICHHBIX MEP OJMH M TOT K€ YUCIIUTENb, & 3HAMEHATENHN pa3nudHbl. [Ipexae Bcero,
pPacCMOTPHUM YHCIUTENh, MO0 OH HeceT B ce0e OCHOBHOE cojepkaHue Kod(duineHTos. B
tabnuue 3.5.4 nmpeacTaBieHbl ABa PAHXKUPOBAHHBIX psga. OOBEKThl paHKHUpPOBaHUS - Oy-
ayumme npodeccuu. OHM PUBEICHBI B TabJHIe A7 yA00CTBAa B TOM TOPSIKE, B KOTOPOM
UX paHTd BO BTOPOM Psly BO3PACTAIOT, T. €. B MOPSAAKE YObIBaHUS CTEIIEHU YBEPECHHOCTH.
Yucno paHroB paBHO YUCITY OOBEKTOB, C6A3AHHBIX PAHTOB (OJUHAKOBBIX) B HALIMX Psiiax
He HaOJIrogaeTcs.

Tabnuya 3.5.4
IIpumMepsl ABYX PAHKUPOBAHHBIX PS/I0B

IIpuznaxku O0BbeKTHI pAHXKUPOBAHMS

COLIMOJIOTH |TICUXOJIOTH |TIOJHUTOJIOTH |KYJIBTYPOJIOTH |HCTOPHUKH |(DHI0IOTH

X Y JOBJIETBOPEHHOCTD 3 4 2 6 1

y YBEpEeHHOCTh 1 2 3 4 5

W3 510if TabAMIIBI BUAUM, YTO MOJIMTOJIOTH B MEPBOM PSAY UMEIOT PaHr 2, a BO BTO-
pOM - paHT 3, a HICTOPHUKH B TIEPBOM Py - paHr 1, BO BTOpoM - padr 5. |yt Toro 4ToObI
OLIEHUTH CTEIEHb COTJIACOBAHHOCTU HAIIMX, TPy0O TOBOPS, «PAHKUPOBOK», MOXKHO IPH-
MEHUTh TOT K€ MpPHUEM, KOTOPbIil ObLT MPUMEHEH MPHU BBIYUCIECHWU MEpbl KaueCTBEHHOM
Bapuanuu. OOpasyeM W3 HAIIMX IIECTH OOBEKTOB pasziIUuHble mapbl. Takux map Oyaer
6x5/2=15. Bo3pMeM OT/EIbHYIO TIapy 00BbEKTOB. PaHTH, COOTBETCTBYIOIIHE MTEPBOMY 00B-
eKTy, 0003Ha4uM (i1, j1), @ BTOpOMY - (i2, j2).

OTU paHT¥ MOTYT HaXOJMUTHCSA B PA3IMYHBIX OTHOLIEHUSX. Bo3MokHa onHA U3 OBYX
CUTYyallud, KaXK1as U3 KOTOPHIX BKJIIOYACT JBA BO3MOXHBIX COOTHOILIEHHSI MEX]y PaHTaMU
(1a, 16, 2a, 20).

IlepBas curyanus:

la. i1>i2](lj1>j2

WA COOTHOILICHUE

16.i1<1i, ]/Ij1<j2

Bropas curyanus:

2a.11>1; l/lj1<j2

WA COOTHOILICHHUE

20.11<1, ]/Ij1>j2



B nepBoii cutyanuu paHru Kak Obl COINIacCOBaHBbl, @ BO BTOPOM He coriacoBaHbl. [log-
CUUTaeM, JUISl CKOJIBKHX Map U3 15-Tu HaOmogaeTcs COrIaCOBaHHOCTh, M 0003HAYNM YHCIIO
Takux map depe3 S. 3aTeM IMOJCUUTAEM, JUIA CKOJBKUX Map HaOII0JAeTCsl HecorjaacoBaH-
HOCTb, 1 0003HAUYUM YHKCJIO Takux nap yepe3 D. B uucnurene Bcex MpUBEACHHBIX BBILIE
Mep CTOMT KaK pa3 pa3HULA MEX]Y YUCIOM COIJIaCOBAaHHBIX M HECOTIACOBAHHBIX Map 00b-
eKxToB. /{151 mpumepa HaMX paHKUPOBAHHBIX PsiIOB BenuuuHa (S-D) paBHa:

S-D = (3-2) + (2-2) + (2-1) + (0-2) + (1-0) = 1.

3nech mepBasi CKOOKa - pe3ysbTaT aHaJHM3a COTIACOBAHHOCTH / HECOTJIACOBAaHHOCTHU
paHroB B mapax, 00pa30BaHHBIX MEPBbIM OOBEKTOM C OCTAIbHBIMHU ISATHIO, T. €. B mapax (1
n2),(1u3),(1ud),lus)(1ub6). Cpeanu HUX COTITACOBAHHOCTH (ciiydail 1a) — B Tpex
napax, a HecOrJacOBaHHOCTb (ciydail 20) — B JIByX mapax. Bropas ckoOka - pe3yibTar
aHanmM3a nap, 00pa3oBaHHBIX BTOPHIM 00BEKTOM, T. €. map (2 u 3), (2 u 4), (2 u 5), (2 u 6).
Cpenu HUX B JABYX Iapax COIJIaCOBAaHHOCTb, a B JIBYX - HecOIJlacOBaHHOCTb. Ilocnenusis
CKOOKa - pe3yJipTaT aHanau3a napsl (5 u 6).

MBpI paccMaTpuBalu Cily4ail OTCYTCTBUS CBSI3aHHBIX PAHTOB, IO3TOMY JUIsl OIpezene-
HUS CTETICHH COTJIACOBAaHHOCTH MOJKHO HCIIOJIB30BaTh NMEPBBIA M3 TpeX KOA(P(HUIMEHTOB,
NIPUBEJICHHBIX BbIlIE. 3HAMEHATENb JJIs1 €r0 BHIUMCIICHUS PAaBEH:

S+D = (3+2) + (2+2) + (2+1) + (0+2) + (1+0) = 15

WJIHM TIPOCTO YMCITY PA3IUYHBIX BO3MOXKHBIX Tap, T. €.

6x5/2=15

Torma y = 0,07. B camom fene creneHb COrJacOBAHHOCTH B HAIIUX PaHKHUPOBAHHBIX
psaax odeHb mMana. Bropoit u3 Tpex K03 PUIMEHTOB YUUTHIBACT HAIMYUE CBSI3aHHBIX PaH-
roB. Kpome cootHomennii (1a; 16; 2a; 20) mpu aHanu3e map MOTYT BCTPETUTHCS U JIPyTHE
COOTHOIICHHUS (B CIIYYae CEA3AHHbIX PAH208):

Tpetbs cutyanus:

3a.i1>1, I/Ij] =j2

Wi

36.1;<1, I/Ijl =j2

YeTrBepras cuTyanus:

4a. i1 =1, I/Ij1<j2

Wi

46. 11 =1, I/Ij1>j2

Yucino nap, COOTBETCTBYIOIIMX TPEThEeH CUTyalMU (€CTh CBS3aHHBIC PAHTH BO BTOPOM
psny), obo3HauuMm uyepe3 Ty. Uncno map, COOTBETCTBYIOUIMX YETBEPTOM cUTyalllH (€CTh
CBSI3aHHBIC PAHTU B IIEPBOM psiy), 0003HauuM uepe3 Ty. Bropoil koapdumenT yunrsiBaer
YHCIIO CBSI3aHHBIX PAHTOB B TOM M JPYTOM PaH)KUPOBAHHBIX PsIaX.

W, nakoner, ooparute BHUMaHue Ha ko3 dunuenr d,, . Mep Comepca Bcero Tpu 1o
aHAJIOTHH ¢ MepaMH «iiMOaa» ['yrTmana u «ramma» ['ynmena u Kpackana, T. €. paHTOBBIC
KO3 QHUIMEHTHI CBA3M OBIBAIOT U HanpaeieHnHble. Mbl IPUBEIN TOJIBKO OJHY M3 TPEX MEp
Comepca. B ciyuae ee HCIONB30BaHHS BOIIPOC O CTENCHH COTIIACOBAHHOCTH B PaHKHPO-
BaHHBIX PsJIaX 3BYYUT HECKOJIbKO MHAYe, a IMEHHO: BIMACT JIU «YBEPEHHOCTH» Ha «YJIOB-
JIETBOPEHHOCTBY» M, HA000pOT, BIUSET JIM PAHKUPOBAHHE IO «YIOBJICTBOPCHHOCTH» Ha
pPaHKUPOBAHMUE IO «YBEPEHHOCTH». PazymeeTcsl, TOJIBKO B CMBICIIE TOTO, YTO PaHKUpPOBa-
HUE OOBEKTOB IO CTETICHU yOBIBaHMS «yBEPEHHOCTH» (MMPU3HAK Y) 3aBUCUT OT PaHKUPO-
BaHUS M0 CTENEHH YOBIBAaHUS «yAOBIETBOpEeHHOCTH» (mpu3Hak X). [TosTomy B 3HameHate-
JIe YYUTHIBAIOTCS CBSI3aHHBIC PAHTH TOJILKO JUTSI TpH3HAKa Y.



A Ttenepp mpenctaBuM cebe, 4TO peyb UAET 00 aHalU3e CBS3H MO TaOJHUIE COMps-
KEHHOCTHU (KOPPEJIALMOHHAS Ta0JuIa) ABYX MPHU3HAKOB, HMEIOLIMX TOPSIKOBBI YPOBEHb
u3Mepenus. Jlomyctum, 9To y KaKIOr0 HAIIETO CTYACHTAa-TyYMaHUTAapHUs €CTh OLICHKA HE
TOJIBKO YAOBIETBOPEHHOCTH y4eOoi, HO M YJOBJIETBOPEHHOCTH coboii. Oba mpuszHaka
UMEIOT TIOPSIKOBBI YPOBEHb M3MEPEHUs. J{JIsl H3yUeHHs CBS3M MEXKIYy HUMH HCIIONB3YIOT-
Csl T€ JK€ PaHTOBBIC MEPHI CBs3H. VX 3HAUCHUS paCCUMTHIBAIOTCS 10 TeM ke (hopMyiiam, HO0
MOJKHO BCEX HAIIMX CTYACHTOB (OOBEKTHI PAHKUPOBAHMS) YIOPSJOUYUTH U IMOIYyYUTH J1BA
paHKUPOBAHHBIX psifa. [lepBelii - O cTeneHn yObIBaHUs (BO3pacTaHMsI) yIOBIECTBOPCHHO-
CTH y4eOoHi, a BTOPOH - 110 YObIBaHMIO (BO3pacTaHUIO) YIOBJIETBOPEHHOCTH coboil. Ectect-
BEHHO, y HAac OyAyT CIUIONIb CBS3aHHBIC paHTd. HammoMHKUM, YTO YKCIIO PAHTOB PAaBHO YHUC-
1y 00bekToB, T. €. 1000. PeanbHO HUKTO Takoe paHKUPOBAHUE HE MPOBOJUT, @ IPOCTO BbI-
YHCIISFOTCS 110 TaOJIHIIE CONPSDKEHHOCTH YMCIIO COTJIACOBAHHBIX AP, YUCIIO HECOTIaCOBaH-
HBIX M YHCIIO CBSA3aHHBIX paHTOB. CyniecTBYIOT KO (HUIIMEHTHI PAHTOBOIM KOPPEISIHA IS
obicTporo cyera (koapduuueHt CrnupMeHa), HO B BEK KOMIBIOTEPOB OHHU YXK€ YTPaTHIN
CBOIO aKTyaJIbHOCTb.

Mbwbt paccmompenu 6ce K03 puyuenmol, He0OX00UMble 011 NEPEOHAUATLHO20 NOHU-
MAHUusi Mo2o, 4mo OHU U3 cebsi npedCmagiaom, U no4emy ux max MHo2o. B 3asepuienue
9Mo20 pazoena KHueU HeCKOIbKO Cl108 O MOM, 4mo 6ce dMu KoID@uyueHmol A61A10MCA
cmamucmuxamu, m.e. OJisk HUX MONCHO NOCMPOUMb 008ePUMENbHbIN UHmMepsan. Tom um-
mepeal, 8 KOMOpPoOM HaAX00UMCcsA UCMUHHOE 3HaYeHue Kodguyuenma, m. e. 01 uzyyaemou
2EHEPANbHOU COBOKYNHOCMU. [loeepumenbHble uHmMepsaivl ecms 01 «aamoboar [1, c. 34],
«mayy [1, c. 36], 0na koaghgpuyuenmos paneosoti xopperayuu [9, c. 185—187].

B paMkax kHHWTra HE CTaBHJACh IeJIb IIPUBECTH BCE MEPHI WU JaTh WX KJIACCH(HKa-
U0, OO ISl ATOrO HEOOXOJMMBI CEPbE3HbIC 3HAHUS B 00JIACTH HAyKH IMOJ Ha3BaHHEM
TEOpHsI BEPOSITHOCTH M MaTeMaTH4yecKasl CTaTUCTKa. bojee Toro, Mpl HaMepeHHO HE pac-
CMaTPHUBAJI MEPHI JIJIST U3yUCHUS CBSI3U MEXIy TPU3HAKAMU, U3MEPEHHBIMU 0 «METpUYE-
CKUM» IIKajiaM (10 BCEM, IO KOTOPBIM YpOBEHb M3MEpPEHHs BBILIE MOPSAKOBOTo). Takas
Mo3uIMsl 00YCIIOBJICHA COYETaHUEM JBYX (haKTOPOB IMpoliecca o0ydeHHsl CTyJaeHTOB. Bo-
NEPBbIX, B AIMIIMPUUECKON COLMOJOTHH TAKOTO pOJia LIKAIbl BCTPEYAIOTCA PEXe APYTHUX.
Bo-BTOpBIX, B UMTaEMOM CTyJIeHTaM Kypce « Teopusi BEpOsSTHOCTH U MaTeMaTHYeCKas CTa-
TUCTHKa» TOHATHE «CBS3b» BBOJUTCS UMEHHO C TAaKOTO pOJia MEp CBA3H.

3aoanue Ha ceMunap uau Ona CamoCmoameabH020 6bINOIHEHUA

3amanne BBITIONHSACTCS MHANBUAYATbHO. Kaknpiii cTyeHT paboTaeT ¢ TOH ke mart-
pUIleH TaHHBIX (CM. IEpBOE 3aJ]aHKME B HaYaJe 3TOU IJ1aBbl), C TOU ke TaOIUIeH COmpsKeH-
HOCTH.

1. BeiuncnuTh 3HaY€HHs] HANpaBICHHBIX Mep CBsA3M ['yTTMaHa, T. €. BBIYMCIUTDH JIBA
3HaueHUs1. CpaBHUTH PE3YJIbTATHI C AaHAJTOTUYHBIMU PE3yJIbTaTaMU APYTUX CTYAECHTOB.

2. Beruucnuth 3HaYeHUS ABYX HampaBieHHBIX kodddumuentoB I'yamena u Kpacka-
na. CpaBHHATH CO 3HAYEHUSMH, [TOJTYYEHHBIMH B IPEABLAYILIEM 3a/IaHUH.

3. [onyuyuTh aBa paHKUPOBAHHBIX psiia. OOBEKTAMHU PAHKUPOBAHUS OYAYT TPYIIIIHI,
MOJTy4YE€HHBIE TPU PA3IUYHbIX 3HAYEHUAX MEPBOro MpU3HaKa (HOMUHAJIbHBIA YPOBEHb H3-
MepeHusi). B kaxaol rpymme moacuuraTh cpenHee apu(MeTHuecKoe 3HAYCHHE TPETHETO
npu3HaKka (METPUYECKU YpOBEHb HU3MEpPEHUs) U YMOPSIOYUTH 3TU TPYNIbl B MOPSAKE
yObIBaHUs / BO3pacTaHus 3TUX 3HA4eHUH. Tem caMbIM Tody4aercss mepBblil psia. Jis mo-
Jy4yeHHUs] BTOPOTO psiia B TEX K€ TPYMIax MOJICUUTATH 2PYHNnO6oil undekc (CM. pasjien
«Jlornyeckue M aHaAJIMTUYECKHE MHIEKCH») 110 BTOpOMY Npu3HaKy. [lo 3HaueHusmM 3TOro
WHJIEKCA MOJYYUTh BTOPOI paH>KUPOBAHHBIN PS/I.

4. TlopcumTaTh HEOOXOAMMBIN JJISl BalIero ciyyas Ko3((QUIMEHT paHTOBOM Koppe-
nsinuu. OO0CHOBATH, TOYEMY BbIOpAaH MMEHHO Tako, a He Ipyroit koddduiment. [Ipoana-
JTU3UPOBATh MOJYYCHHOE 3HaUeHHE K03 dumenra.



BriBoabI u3 riaaBbl 3

1. Hauano navan aHanu3a JaHHBIX — 3TO MpOIlecce IIIAHUPOBAHUS HCCIEAOBAHUSA,
aTan pa3paboTKU MpOrpamMmbl UCCIIEIOBAHUS, Pa3pabOTKH KOHLENTYaJIbHOM CXeMbl Hcciie-
JTOBaHHUS.

2. B mpouiecce mocTpoeHuss MOJENN U3y4YEHUs CBOICTBA COLMAIILHOTO OOBEKTA MpO-
JTYMBIBAETCS JIOTUKA MOUCKA MPOCTHIX AIMIUPUUYECKUX 3aKOHOMEPHOCTEH. B 1emoM «SI3bIK»
aHaJIM3a JJaHHBIX B MPEANOIaraéMoM HCCIEIOBaHUU OMPENENIETCsS TOJBKO MOCIE OCMBIC-
JICHUS IOTUKU WHTEPIPETAIMHA SMIUPUUECKUX 3aKOHOMEPHOCTEH, T. €. OTBETa Ha BOMPOC:
Yro u kak OyaeM JenaTh, €CIU IMOIyIUM TO-TO H TO-TO?

3. He3zaBucumo oT BbIOOpa CTpaTeruu aHaau3a (BOCXOIAIICH MM HUCXOJSIICH) co-
IIUOJIOTY HEOOXOAMMBI YMEHUS MEPBUYHOTO aHAIN3a, IEPBHYHON 00paboTku naHHbIX. Of-
HOMEpHBIE pacipeneeHus], TaOIUIbl COMPSKEHHOCTH TOJIBKO MPOCThI Mo BuAy. Couuonor
MO>KET UCIOJIb30BaTh MHOXKECTBO «SI3bIKOB) aHAIM3a JaHHBIX IpU pabOTe C HUMHU.

4. Mepsl IEHTpaNbHON TEHACHLWU Pa3IU4YHbI A pa3HbIX TUMOB MmKan. CpenHsas
apudmernyeckas 0e3 nucnepcud, Meauana 6e3 KBapTalbHOTO pa3Maxa, Moja 6e3 kod3ddu-
[[MEHTa KaueCTBEHHOU BapuaIliuy JIJIsl COLMOIIOTa HE UMEIOT CO/IEP)KAaTEeIbHOTO CMBICIIA.

5. B 3aBucMMOCTH OT TOTO, ¢ KAKUMHU U3 OTHOCUTEJBHBIX YAaCTOT pabOTaEeT COLUOJIOT,
OH peIllaeT pa3HbIe THUIIBI COACPKATENBHBIX 3a7au.

6. Mzydenue cBsI3M MEXAy NMpU3HAKaMHU (IMIUPUYECKIMH WHAWKATOPAMH U TIPO-
M3BOJHBIMU OT HHUX IMOKa3aTelsiMHU) - OJHa U3 lenei ananu3a. CBs3b, B3aUMOCBSI3b TPaK-
TYIOTCSI, IOHUMAIOTCS TI0-pa3HoMy. [ToTomy Tak MHOTO Mep (KO3 (HUIIMEHTOB) CBSI3H.

7. B Tabnuie compsyKEHHOCTH HAaXOMUTCS BCA MHQOpPMAIMS O B3aUMOCBS3U JBYX
MIPU3HAKOB.

8. HM3ydeHue B3aMMOCBSI3€ii HEBO3MOXXHO 0O€3 MOHUMAaHMs TaKUX TMap TMOHATHM:
«(yHKIIMOHAIBHAS - KOPPEJSIIIMOHHAS CBSI3bY», «JIOKAJBHBIE MEPHI CBS3H - TII00AJBHBICY,
«CUTIbHAS CBSI3b - clabasy, «I0KHOE 3HaueHue Kod(PUIMeHTa - UCTUHHOE», «HAMpaBJICH-
Hasl CBSI3b - HEHANPABJICHHASD, «CTATUCTHUECKAsl 3aBUCUMOCTD - HE3aBUCUMOCTbY» U T. [I.

9. Mepbl CBSI3U pa3IHUaOTCs I Pa3IMYHBIX TUIOB IIKAT U JUISl pa3HOTO TOHUMaHUs
CBSI3H.

10. Koapduumentsr mapHoii CBS3U 1e1€CO00pa3HO UCTOIb30BaTh TOJIBKO B CPaBHU-
TEJIEHOM KOHTEKCTE B paMKaX OJHOTO M TOTO K€ MccieAoBaHus. DPPEKTUBHBIMU SBIISIOT-
Csl IB€ CTPATErHH MX HCIOJIb30BAHUA: MOUCK (PAKTOPHOU CTPYKTYPHI COBOKYITHOCTH MPH-
3HAKOB; TIOMCK MPU3HAKOB, JCTEPMUHUPYIOMINX [I€JIEBOM MPU3HAK.





