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Bcryn

TepmiH “keanivmempisa” o3Hauae BUMIpIoBaHHS sxocmi. [1in keanimem-
PUUHUM NIOX000M IO BUKIALY MaTEMAaTHUYHUX OCHOB COIIOJIOTIUYHUX J10-
CITIJKEHb PO3YMIIOTh METOIOJIOTTYHHI MTPUHIUIT CUCTEMATU3Alll MaTeMa-
TUYHUX 3aC001B, SIKi BAKOPUCTOBYIOTH y COLIIOJOTIYHUX Ta IHIIUX IIPH-
POAHMYMUX 1 ryMaHITApHUX HaykaxX. KBamiMeTpuuHUN MiIXia 1ae 3MOry
PO3TIISIIaTH JOCII/KYBAHI SIBUIIA 3 MO3UIIT 1X AKICHOTO TMOJaHHS 1110/10
MOHSITIHHOTO amapary diarexkmukuy. CaMe JIiaJeKTUYHI CBITOTJIS/IHI YsIB-
JIEHHSI TIOKJIQJIEHO B OCHOBY COYIANbHOI Keanimempii — HAYKA IIPO
(hopmatizanito couiaJbHUX SBUIL, ONMEPAIIOHAITIZAIIIO 1 BAMIPIOBAHHS iX
coliaIbHUX BiacTuBoOcTel. Lli mianexTH4Hi ysBIEHHS, TIOE€IHAH] 3 MaTe-
MAaTHYHUM arapaToM MaTeMaTHUYHOI CTATUCTHKH Ta 1HIIUX MaTeMaTH4-
HUX JUCIUILIIH, TAI0Th MOXJIUBICTh MOTJTUOUTH TEOPIl PI3HUX MPUPOTHU-
YHX 1 TyMaHITAapHUX HAYK, 30KpeMa COLIOJIOTi] Ta COlLiaJbHOI CUXOJIOTII.

VY comianpHii AIHCHOCTI CTATUCTUYHI CYKYIMTHOCTI CTAHOBIISITD JIIO/IH.
LleHTpalbHUMU MOHATTSIMHU IIPY BUBUEHHI TAKUX CYKYITHOCTEU € unao-
xogi nooii (BIN), sunaokosi eeauuunu (BB) i sunaorosi ¢pynryii (BD).

OpHuM 13 GYyHAAMEHTATBHUX MOHATH OY/b-sIKO1 HAYKH (y TOMY YHCITi
COLIIOJIOT] Ta COLAIBHOT ICUXOJIOT1T), III0 BUKOPUCTOBYE MaTEMATUYHUN
anapar Teopii HMOBIpHOCTEH Ta MATEMATHYHOI CTATUCTHUKH, € AKiCcMb. 3a
BU3HAUCHHSIM SIKICIb — 1I€ MHOKUHA 0OHOPIOHUX 1 PIGHOIHIMEHCUBHUX eJie-
Mmenmig neenol npupoou. TTOHITTIO IKICTh y MATEMaTUYHIM CTATUCTHII Bifl-
MOBIJJAIOTH MOHATTS T'€HEPATIbHOI 1 BUOIPKOBOI CYKYIMHOCTEH eJIeMEHTIB
Oy/Ib-SIKOI IPUPOJIM, 30KpEMa COIiaIbHI CYKYITHOCTI, €JIEMEHTAMHU SIKUX €
TOAM. 3T1THO 3 HABEICHUM BU3HAYEHHSIM SKICTh BUUEPITHO OMUCYIOTh TPH
MMOKA3HUKU — HOMIHAL, KUILKICMb 1 cmynilb skocmi. 3HAYeHHS 11X MOKa3-
HUKIB Y BUTJISIAL CUMBOJIG, KAPOUHAILHUX 1 OPOUHATIbHUX HUCe]l BU3HAYA-
FOTHCSI BIIMOBITHO HA KIACUDIKAYITHUX, KYMYIAMUGHUX 1 cmpamu@ixayiti-
HUX WKATAX.

VY COLIONOTIYHUX 1 COIIaTbHO-TICUXOJIOTTYHUX JIOCIIJDKEHHSX PO3PI3-
HSIOTH BUITAAKOBI IMOAII 1 BUITAAKOBI BEIUYNHU.



Bunaoxosi noodii ToB’s13aH1 3 Ki1acudikaisMu 3a 6udosumu HOMIHAIA-
MM SIKOCTEH, Ha sKI PO3IICIUTIOETHCS HOMIHAT p0odosoi sikocTi. [ToBHUM
TePEITiK ITUX HOMIHAJIIB CTAHOBUTH HOMIHAIbHY, A00 Kaacu@ixayiiiny , wiKka-
sy. Hampukiias, i BUTIAIKOBOIO TOIIE0 PO3YMITHMEMO CIIpoOy, CYTh
SIKOT MOJISITA€ B TOMY, 1[0 HABMaHHSI BUOpaHMIi 3 reHepalibHOI CYyKYITHOCTI
KOHKPETHUH THAWBII, CKakKiMo, 3a mpodeciero (1ie HoMiHall, abo kiaacudi-
KaIliifHa o3HaKa, pOJIOBOI SKOCTI “mipodecis’™), BUSBUTHCS a00 MEHEKe-
poMm, abo BumTeneM, abo iHKeHepOM ToIo (1Ie HoMiHaH, abo Kinacudi-
KalIliifHi 03HaKH, BUJIOBUX SIKOCTEH “MeHeKep”, “BunTenn”’, “iHkeHep” Ta
1H., TIEPEITIK SKUX CTAHOBUTH HOMIHAJIBHY IITKAITY).

Bunaoxosi éeauuunu OB’ s13aHi 31 cTpaTHdikaiisMu GaxiBIliB 3a CTyIIe-
HSIMU 1HTEHCUBHOCTI SIKOCTI, 1 iX 3HaUeHHS (DIKCYIOTHCS Ha OpOUHATbHUX,
abo cmpamugikayitinux, wkanax. Hampukiram, mix BUITaIKOBOIO BEITHUN-
HOIO pO3YMITHMEMO CIpo0y, CyTh SIKOI MOJIATae B TOMY, 110 HaBMaHHS
BUOpaHMI 3 TeHepaJbHOI CYKYITHOCTI OIepaTopiB KOHKPETHHH (haXiBeIhb
BHUSIBHTBCS oTiepaTopoM abo 1, abo 11, ado 111 po3psy.

3a METOJIOJIOTIEIO cucmemHo20 nioxody KOXHa CUCTeMa, Y TOMY YHUCITI
W CTaTUCTUYHA, PO3TIISIAETLCS Yy crmamuyi W ounamiyi. baeamomipna kaa-
cughikayisn GaxiBiiB (3HAUCHBb BUIIAIKOBUX MOIN) 1 baeamomipra cmpamu-
¢ixayis HaxiBIiB (3HAYCHb BUMMAIKOBUX BEIIMYNH) OIHUCYIOTHCS Oaeamo-
Mmiprum cmamucmuunum posnoodirom BIT ado BB, skuif MokHA Ha3BaTH
COYIAILHOIO CMAMUCTIUYHOIO CMPYKIMYPOIO CYKYAHOCTII.

Bunaoxosa ¢ynkyis, sxa BUpakae 3MiHYy pO3IOIUTY BUITaAKOBOI MOIIT
abo0 BUITAJKOBOI BEIMYMHU B YaCl, OMUCYE CTATUCTHYHHMI COIIaIbHUI
rporiec. Y JaHOMY BUKJIA[Il pO3TISAAIOTHCS CTATUCTHYHI CTPYKTYPH, TOO-
TO CTAaTUCTUYHI PO3MOILIN CYKYITHOCTSH BUIAJIKOBUX IO 1 BUTTAIKO-
BUX BEJIMYMH, 1 HE PO3IIISIIAIOTHCS CTATUCTHYHI IIPOIIECH.

ITpormoHOBaHMIA TOCIOHUK CKITAAAETHCS 3 TPHOX YACTHH. Y TEPIIii o~
JIaHo 0a30BUI MaTepiall 3 Teopil HMOBIpHOCTEH 1 MATEMAaTHIHOI CTATHUC-
THKH, HCOOXITHUH IS OMPAIIOBAHHS EMITIPUYHUX JAHUX COIIOIOTIUHIX
JIOCITI/DKEHB. Y JAPYTriif 4acTHHI PO3TIISTHYTO OCHOBH TEOPii KBANIMETi, ii
MMOHSATIMHUNA amapaT 1 CYTHICTh SIKICHOI OyIOBU peuell HaBKOJIUIIHBOI
peanpHOCTI. TpeTs yacTrHa MPHUCBSYEHA KBATIMETPUIHOMY TIIXOAY /10
BHKJIAJy MATEMATUIHUX OCHOB JIOCII/DKEHHSI COIIaTbHUX SIBUIII, CHCTEMa-
TH3allii TOKa3HUKIB, IIIKaJ, IPUHIIMIIB i METOIB BUMIPIOBaHHS, TOPIB-
HSUTBHOMY aHaJli3y JaHUX Pi3HUX TOCITIIKEHbB.



YacTuHa |

ENIEMEHTU TEOPII
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Po3gin 1 —

NMPEAMET | NOPIBHAJIbHI
BU3HAYEHHA OCHOBHMUX NMOHATDb
TEOPII AMOBIPHOCTEM

| MATEMATUYHOI CTATUCTUKU

1.1. CYTHICHI OCOBJIUBOCTI
TEOPIi AMOBIPHOCTEH
| MATEMATUYHOI CTATUCTUKHU

CoI1i0JIOTIYHI Ta COMIaTbHO-TICHXOJIOT1UHI TOCTiKEHHS 0a3yI0ThCS Ha
Teopii KMOBIPHOCTEH 1 MATEMaTHYHIM CTATUCTHIII, a II¢ O3HAYAE, II[O B OC-
HOBI 00CTEKYBAHOT'O THUITy CTATUCTHUHHUX COIIAIbHUX SIBUIIL JISKATH 3aKO-
HOMIPHOCTI, SIKi BUBYAE I HayKa. [meThes mpo izomopgre (comomoppre)
8i000pasicents PO3MOMUTY CYKYITHOCTI OCi0 3a TIEBHUMH BIIACTUBOCTSIMU
(XapakTeprCTHKaMH1) Ha BIIIOBIIHY MAaTEMaTUYHY MOBY Y BHUTJISI/II aHAaTi-
TUYHOTO BUPA3y, IKUH HA3UBAETHCS COYIANbHO-MAMEMAMUYHOIO MOOEILIO.
KpiM Toro, ammapat Teopii HMOBIpHOCTEH 1 MATEMaTHYHOI CTATUCTUKHU BU-
KOPHUCTOBYIOTD JIUTSI IEPEBIPKH CTATUCTUYHHX TIMOTE3 100 OI[IHKM Mapa-
METPIB COIIAITBHUX CTATUCTUYHUX PO3IO/IITIB.

PosrisiHeMo OCHOBHI IMTOHSTTS Ta GOPMYJIH Teopii IMOBIpHOCTEH 1 Ma-
TEMaTUYHOI CTATUCTUKH, HEOOXIJIHI /IS aHANII3y CTATUCTHMYHMX JTAHUX
COIIIOJIOTIYHHMX 1 COIIATbHO-TICHXOJIOTIUHHX JTOCTIKEHB [3].

Teopis timosiprocmeti € MmeopemuunoI0 0CHOBOI0 MAMEMAMUYHOT cma-
MUCTIUKLL.

Teopis iimogiprocmeil — 11€ PO3MUT CYTO MAaTEMATUKHU. 3aKOHU IIi€] Te-
Opii BUBOIISITHCS 0e0yKMuU6HO Ha OCHOBI OCHOBOITOJIOKHHUX aKCIOM.

Mamemamuuna cmamucmuxka — 1ie PO3IUT MPUKIATHOI MATEMATHKH.
Teopiss MaTeMaTUYHOI CTATUCTUKH OYAYETHCS IHOYKMU6HO HA OCHOBI
EMITIPpUYHOTO MaTepially, BHUBCIACHHI 3aKOHIB IIISIXOM y3araJlbHCHHS
(axkTis.

MaremaTH4Ha CTATHUCTHKA BUBYAE 3aKOHOMIPHOCTI MacOBUX SIBHUIII,
SIKI MAIOTh IMOBIPHICHO-BUIIAIKOBHI XapaKTep, y 3B 13Ky 3 UNM OJTMHUY-
HE CIIOCTEPEKEHHS 3 TPUTAMAHHUMHU HOMY OCOOJMBOCTSIMU HEOTHO3HAY-
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HO BijioOpakae 3arajbHe siBuIle. ToMy apryMeHTallisi BACHOBKIB MaTeMa-
TUYHOT CTATHUCTUKU 0a3y€eThCs HA 3aKOHAX TeOopil HIMOBIPHOCTEH.

Mix TOHSTTSIMU Teopil HMOBIPHOCTEH 1 MAaTEMaTHYHOI CTATUCTUKHU
ICHy€ TIeBHA BIJIMOBIIHICTb.

Bunaokoeoio HA3UBAIOTH MOJIII0, PE3YJIBTAT SIKOI HEMOKIIMBO Tepe10a-
yuTH. CyKYIHICTh PI3HUX Pe3yIbTaTiB BUIAJIKOBOI ITOIIl yTBOPIOE MHO-
KUHY, SIKIIO LI PE3YIBTATH PIGHOMONCUBL, HECYMICHI 1 CTAHOBIISITD NOBHY
epyny. Hanpukian, BimmoBias daxisis “S — MeHemkep” Ha 3alUTaHHS
“XTo0 BHU 3a (paxom?” € BUMAJKOBOIO MOJIEI0 B TOMY PO3YMiHHI, 1[0 TIPH
JIOBITBHOMY BHITaJIKOBOMY BHOOPI PECIOHACHTA IS COIIOJOTIYHOTO
OTIUTYBAHHS 3 KAPTOTEKHU (PaxiBIlIB HE HAKIIATAETHCS KOJTHUX YMOB IIIO0
(axy. Omxe, CyKYIHICTD BIANOBI/Iel BUMAJIKOBO BUOPAHUX PECIIOH/ICHTIB
YTBOPIOE MHOKUHY, OCKUTBKH TP BUOOPI OCIO [IJIs OMUTYBaHHS (paxiBIl
Oy/b-sxo1 npodecii 3 nepesiky rnpodeciii MarOTh OJIHAKOBY MOXKJIUBICTh
IMOTPAITUTU B KOJIO ONUTYBAHMX; BIAIMOBIAI iX HECYMICHI, OCKIJTBKH KO-
HUI CIIEMIaJIiCT He MOXe BOJHOUYAC OyTH, HAMPUKIIAJ, BUUTEIIEM, MEHE/I-
JKEPOM 1 METaIyprom; BIIMOBII IX CTAHOBJIATH MOBHY TPYIY MMOJII, OC-
KITBKM KOXXHHUM OIUTYBAHWM MOBHHEH OOOB’SI3KOBO BIJIMOBICTH IIOJIO
onHiel 3 mpodeciit, OcKiTbKHU (axiBLiB, SKI O HE Mali )KOAHOI 3 Mepestive-
HUX Ipodeciii (3a MPUITYIICHHSIM), HEMaE.

3araom ImpH ONMUTYBAHHI PECMOHACHTIB CYKYIHICTh PE3YJIbTATIB Bij-
TIOBiJIel Ha 3aMUTAHHS COLIOJIOTIYHOI aHKETH 32 JOTPUMAHHSIM HaBee-
HUX YyMOB CTAHOBUTH MHOXXMHY €JI€MEHTAPHUX PE3yIbTaTiB BUIAIKOBOT
moii. JIjst MOBHOrO BH3HAYEHHS BUIIAJAKOBOI ITOIIl BaXKJIMBO 3HATU HE
JIMIIIe TIPO MHOXXHHY 11 pe3ysIbTaTiB, a W SIK 9acTO KOXHUU pe3yiabTaT
3yCTpIYA€ThCS Y BEUKIH cepii BUITAJAKOBUX MOA1M — y BUOIPKOBIH CyKyII-
HOCTI COIIIOJIOTIYHOTO JOCITI/KCHHS. Y Teopil UMOBIPHOCTEH ITependadcH-
HsI BUIMAAKOBOI MO/Iil BU3HAUAETHCS 32 JIOMOMOIOIO TIOHSITTS HMOBIPHOC-
mi — OLIHKY MOJIMBOCTI IMOSIBU BUITAIKOBOI 1MO/1il. IMOBIpHICTh BUMa/-
KOBOI MO € JIesIKMii periep, 3a JOTIOMOTOIO SIKOTO MOYKHA TTOPIBHIOBATH
pI3HI BUMNAIKOBI MO/, 3aJjaHl HA JIEAKIA MHOXHUHI MOXJIMBUX PE3YJib-
TaTiB.

Imosgipuicmio p BUNQJIKOBOI MOJI1 HA3UBAIOTh BIIHOIIEHHS KUIBKOCTI
pe3yIbTATIB ', IO CIPUSIOTH I MO/I1, 10 3aralIbHOI KITBKOCTI MOXKITH-
BUIX €JIEMEHTAaPHHUX ITOIIH 71:

Hanpuknan, sxmo 3 10 ¢axiBuiB 7 MeHekepiB, TO IMOBIPHICTB TOTO,
110 HABMAHHS BUOpaHuii (paxiBellb BUSBUTHCS MEHEIKEPOM, 10piBHIOE 0,7.
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V MaTeMaTU4HIN CTATUCTHII ITOHITTIO “UMOBIPHICT” BiAMIOBITAE ITO-
HATTA “6i0HocHa uacmoma”. {7 TOTo 1100 BUBHAYUTHU BITHOCHY YaCTOTY
W BHUIIQJIKOBOI ITO/Iii, MOTPIOHO CITOYATKY BU3HAYUTHU AOCOIIOMH) YACMO-
my nHosBu 1iei moJtii 1 if YacTKy B 3araiibHii KUTbKOCTI moAdii n. Tax,
SIKIITO KOHKpeTHO onuTaHo 10 (axiBIiB CTOCOBHO iX CITCIIaIBHOCTI 1 BH-
SIBUJTIOCS, 110 7 3 HUX MEHEIDKEPH, TO YUCIIO 7 € aOCOMOTHOI YacTOTOIO,
a 1pi6 7/10 — BITHOCHO¥O.

Bionocnoro wacmomoro w BUTIaIKOBOT MOJIT HA3UBAKOTH BiJIHOIICHHS
KUTBKOCTI BUIIPOOYBaHb, B SIKUX ITOJIisI 3’ IBUJTACh 71— pa3iB, 10 3aTrajIbHOL
KUTBKOCTI (paKTHYHO BUKOHAHUX BUIIPOOYBAHb 7i:

n*
w=—.
n

I3 mopiBHSHHS (OPMYIT 1T BU3HAUCHHS HMOBIPHOCTI I BITHOCHOI Yac-
TOTH BUIUIMBAE, IO TSI pO3PaxyHKy HMOBIPHOCTI He TTOTpiOHE (haKTHUUHE
3MIIHCHEHHS BUITPOOYBaHb, & PO3PAXyHOK BITHOCHOI 4acTOTH 0a3yeThes
Ha KUJIBKOCTI (JaKTHUYHO BUKOHAHUX BHIIPOOYBaHb. Y IIbOMY IOJISTAE CYT-
HICTh JEAYKTHBHOTO ¥ IHIYKTUBHOI'O cItocoOiB mi3HaHHS [4]. Ilpu
bGaraTopasoBiii peajtizallii JOCIIHKCHHS B OJHAKOBUX YMOBAX BUSBIISETh-
csl, IO BITHOCHINM YacTOTI w BJacTHUBA CTIHKICTH 1 B pasi 301IbIICHHS
KUTBKOCTI BUITPOOYBAHb 77 BOHA JOPIBHIOE TPAHUYHOMY 3HAYEHHIO iIMOBI-
pHocri p [3, c. 102]:

limw, = p.

n— o0

1.2. CYTHICTb BUNAQKOBUX NOAIN.
I3OMOP®I3M PEANI3ALINA BUNAOKOBUX
noaiv |1 iX IMOBIPHOCTEH

ITij1 yac cOIIOIOTTUHUX JIOCITI/HKEHB COIIOJIOT BUKOHYE 3MICTOBUI aHa-
113 MHOYKMHHM elTIEMEHTAPHUX BUITAIKOBHX MOMAIN, PE3yIbTATH SKUX (BiKCY-
FOTHCSI B COIIOJIOTIYHUX aHKeTax 1 i3oMopdHO (00 roMmoMopdHO) Bij0-
OpaxaroThCsi MOBOIO MaTeMaTU4YHOT Jioriku. [TeBHUM omepaliisiMm HaJ1 pe-
3yJIbTATAMH BUTIAAKOBUX MMO1 BiAMOBIIAIOTH MATEMATHYHI Ollepallii Hal
yuCJIaMu B Teopil WMoBIpHOCTEH [S]. Biiacue, 1151 BIIMOBIIHICT € TAKOXK
130MOpGHUM BiZOOpaXKEHHSM CBITY pealbHUX MOAIH (y CHMBOJII MaTe-
MAaTHYHOI JIOTIKM) MOBOIO Teopii HMOBIpHOCTeH Ha YMCcIOBid mikasni 01
(3ayBakKMMO, 110 HMOBIPHICTh € BEJIMYUHOIO IHTEHCHUBHOIO, a HE €KCTEH-
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CHUBHOIO, 1 BUMIPIOBAaHHS Ha BIIIMOBITHIN ITIKaJi O3HAYA€ CTYIIHb IHTCH-
CHUBHOCTI, SIKMH BHUpaXXaeThCsd Ha OPAWHANBHIN abo cTpaTudikaiiifHii
IIKaJIi, PO IO HTUMEThCS Y APYTii YaCTUHI TTOCIOHUKA).

Haiinmpocrinry 0iHapHy, a00 TUXOTOMIUHY, IIIKAJTy MOKHA PO3TIISAATH
1 K kjacudikaliiay, 1 Sk cTpatudikamiiny. Ha mii mkaim ereMeHTH Cy-
KYITHOCTI PO3MOJIIISIOTBCS 3a IBOMA aIbTePHATUBHUMH O3HaKamu. Ha-
MIPUKJIAJI, CYKYITHICTD JIFOJICH MOYKe pO3IMOJIIISTHCS 34 CTATTIO HA YOJIOBI-
KiB 1 kiHOK. Lle mpukitag kimacudikalii, 3rigHO 3 SKOX HOMIHAJI POAOBOI
aKocTl “HroauHa’” MOAUIAETHCS Ha JIBa HOMIHAJIM BUIOBUX SAKOCTEH —
“qooBIKK” 1 “KIHKH . SIKIIO CYKYIHICTB JIFOACH PO3MOAUISEThCS Ha JIB1
ITICYKYITHOCTI 32 OCBITO0, TOOTO Ha 0Ci0 3 BUII[OIO OCBITOO 1 0€3 BUIIOI
OCBITH, — II¢ MMPUKJIA] cTpaTHdIiKaIii, 3TiTHO 3 IKOI0 cTpaTudikalliiiHa
IIIKajia OCBITH, SIKa BKIIFOUA€ BECh Jialma30H PIBHIB OCBITH BiJ HEIpaMoOT-
HHX JI0O BUCOKOOCBIUECHHUX 0Ci0, 3BeICHA JI0 IBOCTYIIeHeBOI. BiHapHa 1mka-
Jla Ma€ JIBa 3Ha4yeHHs, sKi MOYKHa IMo3HaunTh cuMBoiamu “Tax” 1 “Hi”
ab6o mudpamu 1 1 0. Posmomin ocid Ha Takiif IIKami 3MIHCHIOETHCS 3a pe-
3yJIbTATAMM OTIMTYBAHHSI, 1[0 BUKOHYETHCSI 32 JOMOMOTOI0 TMXOTOMIYHO-
T0 TMMUTAHHS 3 MOXKJIMBAM OJTHUM 13 JBOX BapiaHTIB BiAmoBimi: abo “Tak”,
abo “Hi”. BogHouac 3ayBa)xuMo, 1110 TpH KiIacuikallii 3HaYeHHS allbTep-
HATUB PIBHOIIIHHI (YOJIOBIKH 1 )KIHKH), a TIpU cTpaTU(IKaIli i 3HAYCHHS
HE PIBHOIIHHI (BUINMUH NEPIIUN piBeHb, a HWXKYUN — HYJIbOBUI). 3 ITO-
3UIIT ITpeaMeTa Teopii HMOBIPHOCTEH 1 MATEMAaTUYHOI CTATUCTUKHU B TIEp-
IIOMY MPUKJIaAl WAETHCS MPO BUMAJKOBI MO/, Y APYroMy — PO BUIAI-
KOBI1 BenunHH. Aje popmaiibHO anreOpaidHi oreparlii HaJ HUMH OJHa-
KOBI.

HaBemeMo 0CHOBHI TTOJIOKEHHS aIreOpy BUMNAIKOBUX ITOIIN 1 anreOpu
WMOBIPHOCTEH iX pe3y/IbTaTIB, SIKI BHKOPUCTOBYIOTH Y 3MICTOBOMY aHaIi31
XapaKTEPUCTHK 3 IMXOTOMIUHUMHU IIKAJTAMU.

Auredpa
BHIAJAKOBHX MOiii

1. Hocmosipna nodis U nionsrae y 3/1iliCHEH-
Hi xoua 6 ojHiel 3 MOIiit MHOXUHUY {1} .

2. Hemoorcnuea nodis V mossirae B TOMy, 110
HE 3JIMCHIOETHCS KOJHOI 3 MOl MHO-
skunu {u}.

3. Ilo0is A MICTUTBCS MK HEMOXKIIMBOIO
noxiero V' i gocroipuoio U:

vV OAl U.

Aurebpa iimoBipHocTeit
BHNAKOBUX MOl

Imosipnicms 0ocmosiproi nodii U 1opiBHIOE
OJIMHHILIL:

pU)=1.
Imogipnicmb Hemodcaugoi nodii V NopiBHIOE
HYJIIO!

p()=0.
Imogipnicmb noodii A MICTUTBCS MK IMOBIp-
HOCTSIMU HEMOXJIUBOI MOil V' 1 10CTOBIp-
Hoi U:

0<pA)<1.



4. O6’eonanns C (0riuHa CyMa — 113 TOHK-
uist ) nBox noiit 4 i B nonsrae y 3iiic-
HeHHI Xo4a O ojHi€l 3 HUX:

a) HeCyMiCHHUX (cTpora Ju3 ToHKIs | )
c=AUB;
0) cymicHEX (cnaba au3’toHKIs (J)
C=AUB-ANB.

S. Cymiwenns D (ToriyHuid 1OOYTOK — KO-
H'IOHKIIS () ABOX Mojiid A i B nojsrae
y 3/IiMCHEHHI 060X MOl
a) HE3aJIe)KHUX

D=ANB;
0) 3aJICKHUX

D=ANB.

Cymiwenns 1BOX HeCyMiCHUX mofiit 4 i B
aJIeKBATHO HEMOXJIUBIi moii V-
ANB=V.
6. [lonognennam (JIOTIYHE 3AIlEPEUCHHS)
nofii A4 € mpoTuiexHa iit momis A:
A=UTA

O6’eonanns i cymiuwyenHs TMPOTUIICKHUX
MOJIiit:

AUA=U;

ANA=V.

Imosipuicmv 06 ’conanns C nBox nofiit A1 B
(Teopema ckjialaHHs HMOBIPHOCTEH):

a) HEeCYMICHUX
p(C) =p(4) + p(B);
0) cymicHUX
p(C) =p(A) +p(B) = p(AN B).
Imosipricme cymiwgenns D nBox noniit A 1 B
(Teopema MepeMHOKEHHST HMOBIPHOCTEIH):

a) He3alIe)KHUX
p(D) =p(4) p(B);
0) 3aJICKHUX
p(D) = p(A|B) p(B).
Imogipuicms p(A|B) nooii A 3a ymoBH, 110
Maja Micle Mofisi B, HA3UBAETBHCI YMOG-
Hotlo. YMOBHa HMOBIPHICTh HE3aJISKHUX
noniit A (B KopiBHIOE Ge3yMOBHiil:
P(A|B) = p(A).
Imosipuicmy cymiwjennss 1BOX HECYMICHHUX
noiiit A 1 B OPIBHIOE HYJIIO:
pA)pB)=0.
Imosipricms donogmioiowoi moail A, 10 Mpo-
TUIIEXKHA ol A 1:
P(A)=1-p(A).
Imogipuicmv 00 '¢dnanmns i cymiwenns mpo-
TUJIEKHUX TOJII: _
p(A) + p(A) = L
P(A) p(A) =0.

[30Mopdizm Mixk KOHDIrypauisiMi BUNIAAKOBUX IMOMI 1 YUCIIOBUMH CH-
CTEeMaMHM 3yMOBIIIOE MOJKJIMBICTD BiTIOOPaKEHHS iX 32 JOIMOMOTOI0 MaTe-

MAaTUYHUX OTEepali.

3amadi i3 3aCTOCYBaHHSAM Teopil HMOBIpHOCTEH 1 MATEMATUYHOI cTa-
TUCTHUKH 3aBXK/IHU Mepe0avaroTh HAssBHICTh CUCTeMH S TO/IiH, SKi HACTa-
I0Th 200 HE HACTAIOTH ITICIIS KOKHOI peami3alii JessKkoro KOMITJIEKCY YMOB.
CTOCOBHO 11i€i CUCTEMH TOIITBHO 3POOUTH TaKi MPUITYIIECHHS:

a) SIKIIO CUCTeMi S HajexKaTh Mmoii A 1 B, To il HajaeKaTh TAKOK MOl

AUB i1 ANB;

0) cucreMa S MICTUTB JOCTOBIpHY MmoIif0 U 1 HEMOXITHBY V.

Cucrema, sika 3a/JI0BOJIBHSE IIi YMOBH, HA3WUBAETHCS NOJIeM HOOIl.
Henoodinbni nodii Ha3WBaIOThCA enemenmaphumu. MHOXWHA €JIEMEH-
TapHUX MO/ YTBOPIOE NPOCMIp eeMeHmapHux nooiil.
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Sxmmo

N
A=UB,

i=1

i mopii B; momapHo HeCcyMicHi, TO6TO
B, U Bj= Vupui#j,

TO KaXyTh, IO MO A MOTIIAETHCS Ha YACTUHHI BUITAIKH: B, B,,..., By.

[oxii B, B,,..., By, YyTBODIOIOTb nogHy epyny nooii, sxuo xoda 6 oj-
Ha 3 HUX ITOBHHHA HEOIMIHHO HACTYITUTH IIPH 3IIHCHEHHI JEIKOTO KOMII-
JIEKCY YMOB

CTOCOBHO COLIIOJIOTIYHUX JTOCII/IKEHb yCl MOXKITUBI BapiaHTH BiIOBI-
JIel Ha 3aIIMTaHHSI COIIIOJIOTIYHOT AHKETH YTBOPIOIOTH MOJIE MOJIiH, MPHYO-
MY BCi 3aITUTaHHS MTOBUHHI OYTH CTPOTO AU3 FOHKTUBHUMHU (BKITIOUAIOYN
JUXOTOMIYHI) 1 MATH HOMIHAJIBHI IITKaIH (KO 1ol 4, B,... He € BelH-
yuHAMU; 03 MOPYIICHHS y3araJIbHEHHS CKa3aHe CTOCYEThCSI BUTIAIKOBUX
BEJIMYMH, SIKI BU3HAYAIOTHCS HA YUCIIOBUX IIKajax). B ojiHOMIpHOMY TTpO-
CTOPI MOIH, SIKUU € KIacH(iKalli€lo eTeMeHTAPHUX 00 €KTIB 3a OJIHIEIO
POIOBOIO OCHOBOIO Ha HOMIHAJIbHIN IIKaJji (HapUKIad, TUTAHHS aHKETH
mpo Tpohecito PECITOHICHTA), OJIMH 3 BapiaHTIB BiAMOBII (“MeHEKEP”) €
eJICMCHTApHOIO TIOI€r0. Y OaraToMipHOMY IIPOCTOPI MOIIN, SIKUH € TIepe-
XPEeCHOI0 Kitacudikalliero 3a KiIbkoMa pPoJIOBUMU OCHOBAMH HA HOMIHAJTb-
HUX IIKanax ycix 3anutanb aHketu (“IIpodecia”, “CimeiiHuil cran”,
“Cratp” Ta iH.), IeBHMI HaAOIp BapiaHTIB BiAmoBimed (“iHXeHep-Me-
XaHIK”, “HEOpYKEeHHI’, “4ojI0BiUa CTaTh” Ta iH.) € CKIIaTHOIO BHIIAIKO-
BOIO IOJIIEIO.

OcHoBu s kinacudikaiiii, 3a IKUMHA 3BUYaHHO BEJETHCSI CTATHCTHY-
HUIi 00JIIK, CTAHOBIISITH COIIAJIbHO-AeMOTrpadiuHmii OJIOK COIIOIOTTYHOT
AHKETH, SIKUIi BUKOPUCTOBYIOTD JIJIsl 3a0€3IeUeHHsI Perpe3eHTaTUBHOCTI
BHUOIPKH 1 ISl TUITOJIOTI OMUTYBAHUX OCI0 32 MOKAa3HUKOM IIOJI0 IX CTaB-
JICHHSI 0 SIKOICh MpoOyieMu abo 3a IHIIUM MMOKa3HUKOM (HaIpUKJIAII,
I[OJIO CTABJICHHS /IO MUCTEITBA MOJIOJMX MEHEKEePIB B3arali, a MoTiM
OKpeMo foHakiB i aiBuat). [Tomyk kimacudikallii iHOII BUCYBAETHCS K
npobieMa CoLioIOoTIYHOT0 AoCiKeHHs. [1pu 11boMy ocHOBaMU Kitacudi-
Kalliii BUOMPAIOTh O3HAKH, 3a SIKUMU HE BEJEThCSI CTATUCTUUHOIO OOJIIKY
(HampuKIaj, MpU Opraxizamii J03BULIS MOJIO/II 32 IHTEpecamu).
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1.3. CYTHICTb BUINMAAKOBUX BEJIUYUH

SIKIIO OCHOBOIO MOJIIN € YHCIOBA XapaKTePUCTHKA, TOOTO BHUITAIKOBI
MoJIii MOB’s13aHl 3 JIUCHUMHU YUCITIAMU, TO MOXKIIMBOMY HAOOPY LUX UUCEIT
CTaBUTHCS Y BIIOBIHICTD 6unaoxosa eeauduna (BB).

BurnaikoBi BEeIMUMHU MO3HAYMMO BEJIMKOIO JITEPOIO X, a 1X MOMKIJIMBI
3HaueHHs — Manumu x. Hanpukman, snagenns BB X yTsoprorots pan x,,
Xoperny X,

BurnaikoBi BeJIMUMHY MOAUISIOTHCS HA JUCKPETHI i HenepepBHi. /Juck-
pemnoro BB X HazuBaeTbcs TOMI, KOJIM BOHA MOKe HaOyBaTH CKIHYCHHY
KiJIBKICTh Pi3HUX 3HAY€Hb X, X,,..., X,. Hampukman, MoXIuBi BiamoBsimi
Ha 3amuTaHHs aHKeTH “CKUIbKM pa3iB MiJ 4ac CIOPTUBHMX 3aHATH 31
CTpiIbOM BU BIYYWIH B IIb?” YTBOPIOIOTH TUCKPETHUH PSI Y BUTIISIII
LIJIOYUCIIOBUX 3HAUEHB KIJIbKOCTI BIIYYEeHb, CKaXiMO, 7, 121 T. /1. OUOK.

Henepepsnoio BB X Ha3zuBaeThbcst TOJI, KOJIM BOHA MO HaOyBaTH
OyIb-KMX 3HAYEHb y IEBHOMY IHTEpBaJIi YMCIIOBOi OCi: X, < X < X, Hanpuk-
T1aJl, MOXKIIMBI BIATIOBI/II HA 3aIIUTAHHS aHKeTH “Bam Bik?” yTBOPIOIOTH
HETIepepBHUN PSi/I, OCKUIBKY BiK pi3HUX (PaxiBIIB MoKe OyTH BHpaKeHUN
JIpOOOBUMU UUCIaAMU, cKaximo, 18,5; 18,2; 18,25 1 T. ;1. pokiB.

[ToBepHeMoch 10 OOroBOpeHHs CyTi BUNAAKOBOi BenmuumHH. 100
MaTH MOBHY 1H(QOpMAIliI0 PO BUIAIKOBY BEIUYMHY, Tpeba 3HATH BCi
MOJKJIUBI il 3HAUEHHS 1 MOYIJIMBY OIIHKY 4acTOTH (200 HMOBIpHOCTI) TO-
SIBU KOYKHOTO 3 IMX 3HAYEHb. Y MPHUHIIUII T TUCKPETHOT BUMIAKOBOI Be-
JTUYMHA MOKHA 3a3HAYUTH HMOBIPHOCTI MOSIBU KOXKHOTO i1 3HAUCHHS; a
JUIS. HEeMEepepBHOI BUMAJAKOBOI BEJIMUYMHM IIbOT'O 3POOUTH HEMOKIUBO.
Crpasni, cepen 10 MeHeKepiB MOXKYTh OIIMHUTHUCS TPOE, K1 YKIAIH HA
6ipaki 1o Tpu JoroBopu. To i IMOBIPHICTH TOTO, 1110 BUOPAHUU JJIsI OIH-
TyBaHHS MEHEIDKep YKJIaB TpH I10oroBopH, nopiHioBatume 0,3. Lle mpu-
KJIaJ TUCKPETHOI BUMAKOBOI1 BETMINHHU.

Terep HaBeneMO NpPUKIAJ] HENEPEPBHOI BUMAJKOBOI BEIUUYMHHU.
[Mpunycrumo, NoTpiOHO BU3HAYMTH WMOBIPHICTH TOTO, IO BUIIAIKOBO
BUOpaHUI MEHEKep Mae MEeBHUI BiK. Y ¢l MEHEDKEPH PI3HATHCS 38 BIKOM
y SIK 3aBrOJTHO APiOHO KBaHTHU(DIKOBaHIN mKami. Lle MoXyTh OyTH Beln4u-
HU, 110 PI3HATHCS HEICTOTHO, aJie 1ie pi3Hi BenmnunHu. Hanpuknan, 1Hi Ha-
POJIKEHHS, & HAWIIBU/IIIE PI3HATHCSA TOAMHHM HAPOJIKEHHS HABITH SKIIO
JTHI HapoKeHHS 30iraroThes. ToMy HMOBIpHICTB TOTO, 1110 BUOpaHUN Ha-
BMaHHSI MEHE/DKEP MaTUME TOYHO 18 pOKIB, JIOPIBHIOE HYJIIO.

BuzHaveHHs1 KMOBIPHOCTI 1€SIKOTO 3HAYEHHS HeTepepBHOI BUTAIKOBOT
BEJIMYMHH MOYKHA 3BECTH JIO BUITAJIKY TUCKPETHOT BUITAIKOBOI BETMYMHU,
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MPOKBAHTYBABIIH 1 TIEPETBOPUBIIM 1l TUM CAMHM Ha IHTepBaJbHY, Ha-
mpuKIIag 3 iHrepBasamMu 2 poku: 18-19 pokie, 20-21 pik i T. 1. Tomi
WMOBIPHICTD TOTO, IO BiK ONMUTYBAHOTO MpHUITagae Ha iHTepBam 18-19
pokiB, gopiBHIOBaTHME 0,3, sikmio 3 10 MeHemKepiB BiK TPhOX IPHUITaga€
Ha IIeH IHTepBaJl.

V COMLIONOTIYHUX JOCTIIKEHHSX, K MPAaBUIIO, BHKOPUCTOBYIOTH MPO-
KaJliOpoBaHI Ha IHTEpBaJIN IIKAJIH 1 TS JUCKPETHHUX, 1 JUIS HEIIEPEPBHIX
BennuuH. ToMy Jaimi po3riIsTHEMO aHali3 JUCKPETHUX BUMAIKOBUX BEJIH-
YUH, OJHAK I HAOYHOCTI PO3IO/IUIIB 3alTydaTUMeMO (DYHKIIi1, apryMeH-
TaMU SIKUX € HETMlepePBHI BETMYMHU.

ITomnepenHiit aHAJIi3 OCHOBHUX ITOHSTH TEOPil IMOBIpHOCTEH 1 MaTeMa-
THYHOI CTATUCTUKH HEOOXITHWI y 3B’SI3KYy 3 BUBUCHHSM 3aKOHIB, SIKIM
MIAMOPS/IKOBYIOTHCS BUTIAJIKOBI BeTUYMHU. [1i3HAHHS peabHUX CTATUC-
TUYHUX SIBUIL, Y TOMY YHCI i COLIaIbHUX, HA YOMY OCOOJIMBO HArOJI0-
IIYEMO, MTOJISITAE Y BUSBJICHHI 3aKOHIB PO3MO/IiTYy IMOBIpHOCTEH BUTIAIKO-
BOI BEJIMYMHH. 3aKOH BigoOparkae iHBapiaHTHI BIIACTUBOCTI SIBHINA, a 1I¢
03Hayae, 10 MPU MOBTOPHUX JOCTI/HKEHHSIX OJIHOTO i TOTO CaMOTO SIBU-
ma abo IpH TOCIHKEHH] CITOPITHEHUX SIBUII BUSIBIISIETHCS CTIKA TCHICH-
i 1O BIAMOBIAHOCTI MK 3HAYEHHSIMU x; BB X 1 ii IMOBIPHOCTSAMH Dy
Bynp-siki BIIXUJICHHS B 3aKOHY MOXXYTh O3HAuaTH HE TUTBKH MOXUOKHU
BUOIPKH, a ¥ CBITUNTH PO 30yPIOOUY 0 JOAATKOBUX YHHHUKIB.

KonTtponsHi nuraHHs

1. IIlo Take MMOBIPHICTH 1 BIIHOCHA YaCTOTA, BUIAJKOBA OISl 1 BUMIAIKOBA Be-
TuyuHa?

2. SIk CHiBBIIHOCATHCS TEOPist HMOBIPHOCTEH 1 MATEMATHYHA CTATUCTHKA?

. CyTHIicTb 1 0COOIMBOCTI BUIIAIKOBUX TOIM 1 IX BUMIPIOBaHHSL.

4. CyTHiCTb 1 0COOIMBOCTI BUNIAJAKOBHX BEJIMYMH 1 IX BUMiproBaHHs. J{MCKpeTHI i
HETNepepBHi BUITAIKOBI BEIMYUHU.

w
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Po3pgin 2 —

3AKOHU PO3noainy
MMOBIPHOCTEM
BUMNAAKOBUX BEJINYHUH

2.1. 3AKOH PO3noAiny AMOBIPHOCTEH
BUNAAKOBOI BEJIMUUHM.
NAPAMETPU PO3NOAINY

3axonom po3nodiny tmMogipHocmedl BUNIAJIKOBUX BEJTUYMH HA3UBAETHCS
BIAMOBIIHICTD MK MOKJIMBUMH 3HAYECHHSIMU x; BB X 1 1l IMOBIpHOCTSAMH
pAX). Le 3aK0H s TUCKPETHOI BUTAAKOBOI BENMYMHHA MOXKHA 3a1aTH Y
BUIJIsAl Tabnuui abo rpadika, a I HemepepBHOI — Iie i aHATITHYHO,
TOOTO y BUTIIsAmi GyHKINi. OqHAK IS UTFOCTpAIlii po3MOALTY TUCKPETHOI
BUITQ/IKOBOI BEJIMYMHU 3PYUHO TAKOXK 3BEPTATHUCS JI0 aHATITHUHOI'O BUPa-
JKCHHS 3aKOHY PO3MOIITY Y BUTJISAII (PYHKIII, SIKa OB’ 3y€ HMOBIPHICTD p
13HaueHHs x BB X

TeopeTnuHOMY 3aKOHY PO3MOILTY HMOBIPHOCTEH, SIKUI TTOB’I3y€ HMO-
BIPHICTB p; 1 3Ha4enns x;, BB X'y Teopii iiMOBIpHOCTEH, BiAIOBia€ CTATH-
CTMYHMH PO3IOJILJ, IO MOB’A3y€ BiAHOCHI 4aCTOTH W, i 3HaUeHHs X; BB X
y MaTeMaTUYHINA CTATUCTHIL.

Bynb-skuii po3Moaia BUMaIKOBUX BETUYMH (KU He 000B SI3KOBO Mif-
TTOPSIIKOBYETHCS TIEBHOMY 3aKOHY PO3IIOJILTY HMOBIPHOCTEH) XapaKTepH-
3YEThCS napamempamu po3noJily, OCHOBHUMHU 3 SIKUX € cepedHs apugme-
muuna, a0 IPOCTO cepedus X, oucnepcis G 1 cepelHbOKBAIPAaTUUHE
BIIXWJICHHS O (KPiM [MX, BUKOPUCTOBYETHCS PSI IHIIMX TTapameTpis) [1].

[TpoitocTpyeEMO MOXKJIUBICTh TMPOSIBICHHS 3aKOHY, a TaKOX HOTO
OCHOBHHX IApaMeTPiB X i 07 Ha 6431 CTATUCTUUHUX JAHUX AESKOIo riIo-
TETUYHOTO COLIOJIOTIYHOTO OMUTYBAHHSI.

Cxaximo, TOTPiOHO BUSIBUTH 3aKOH CTATUCTUIHOTO PO3TOJIUTY CITOPT-
CMEHIB-CTPIIBIIB 32 KUJIBKICTIO BIYYCHBb Yy MIIICHb IIiJl Yac 3MaraHb 31
cTpinp6u. Lo6 3akoH mposBUBCA, Tpeba BUMTPOOYBATH BEJIUKY KUTBKICTh
CTPUIBIIIB, ajI¢ 3 ITFOCTPATHBHOIO METOK 0OMEKIMOCS MTPOLIEAYPOFO CITO-
crepexxenHs 1 = 10 oci6. BB X, sixa Bupaskae KiTbKiCTh BIy4eHb, MOXE Ha-
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OyBaTH OYy/Jb-IKUX MLIJOYUCIOBUX 3HAUeHb. [IpHUIycTHMO, pe3ynbTaT
CIIOCTEPEKEHHS Ma€ Taki 3HadeHHs X; BB X, Aki yTBOpIOIOTH Tak 3BaHUi
Heynopsiokosanuil psio (Tadi. 2.1).

Tabnuys 2.1
i A b B r Ji| E € XK 3 u
X, 26 11 21 16 22 6 17 14 12 15

Hapenenuii mpukiaz imrocTpye puc. 2.1.
A

25
20
15+

10

OIIIIIIII
A B B I 1O E € X 3 WU

Puc. 2.1

[Tpu aHami31 CTATUCTUYHMX JAHUX, HAPUKIIAT IPU MMOPIBHSAHHI BOTO
psmy 3 IHIINM, SIKMI BiTOOpaskae KiTbKICTh BIly4eHb 1H1101 BHOipku 3 10 ocib,
BA)KKO CKOPHUCTATHUCS TOJIAHOIO B TAKUH CIIOCIO CTATUCTUUHOIO iH(OpMa-
1I€10, OCKUIBKU HEMOMKJIMBO BUSBHUTH SIKYCh 3aKOHOMIPHICTD Y PO3IOALII
CTPLIBIIB 32 KiTBKICTIO BIIy4eHb y MillleHb HA 3MaraHHsX 31 cTpinsou. o-
LUTBHILIE PSIIT YUCE, AKHI TP BETUKUX BUOIPKAX MOXKeE JOCATATH COTEHb
1 HABITh THCSY, MIOJIATH Y BUTJISI EMHIIIMX TTOKA3HUKIB, SKUMU € CEPEIHS
X, IMCTIEPCist O 1 cepeIHbOKBAIPATUYHE BiIXUIIEHHS O.

Cepeonvoro apupmemuynoio (X ) HA3UBAETHCS CepeiHs apupMeTHIHA
3HA4€Hb X; BIANOBIIHOI BJTACTUBOCTI A€AKOI CyKYIHOCTI:

__1 1
X=—(x;+x, +... +x,) =— ) Xx;. 2.1
(0 =3 2.1)

Jlucnepcieio (0°) HA3UBAETHCA CEpeHs apupMETHUHA KBAJIPATIB Bi/IXH-
JIEHb 3HA4Y€Hb X, BINOBIAHOI BIACTUBOCTI JIEAKOI CYKYITHOCTI BiJl iX cepet-
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HBOTO 3HAUEHHS X :
1 - 2] =1 7P =x %
o’ = (X =X)*+..4x, ‘X)z] :;Z(xr ) =t R )

Cepeonvoxsadpamuunum sioxunenusm (cmandapmom) O Ha3UBAETHCS
3HAa4YeHHs KBaJPATHOTO KOPEHs 3 AMCHepcii 02

o= iﬂo‘z . (22’)
Y dpopmynax (2.1), (2.2) i (2.2") BuKOpuCTaHi TaKi MO3HAYCHHS: 11 —
KiJIbKICTb CTPLIBIIIB; X, — KUIBKICTh BIy4€Hb i-I'O CTPLIBLIS; xr=— > X7
. n
BusHaunMo, CKiTbKH BIIyYEHBb Yy CEPEAHBOMY MPHUITATA€ HA OTHOTO
CTpiNbLIA, MiACTABUBLIN 3Ha4eHHA X, BB X 3 Tabmn. 2.1 y popmyny (2.1):

X :%(26 +11+21+16 +22 +6 +17 {14 H2 H5) =6 BiyueHb.

Tenep BHU3HAYMMO, HACKUIBKH B CEPEIHbOMY KUIBKICTH BIYYEHb
CTPUIBIIB BIAPI3ZHAETHCS Bill CEPEHBOT KITbKOCTI BIIy4eHb, TOOTO HACKLIb-
KU 3HAYEHHS X, BIUIXWJIAIOTLCA Bill cepenboi X = 16. 1 1boro ckopuc-
taemocs popmynamu (2.2) 1 (2.2"):

o =%[(26 -16)* +(11-16)> +(16 -16)> H22 H6)*> +

+(6-16)% +(14 -16)> +(12 -16)> 15 -16)*] =31 (BiyGenns)>;
0 = £5,5 BIIy4YE€HHS.

OTxe, BeCh psiJ 3HAUCHb BUTIAJKOBOI BETMUNHU MOYKHA OXaPAKTEPU3Y-
BAaTH TaK: y TPYI CTPUIBIIB y CEPeIHbOMY ITpUITagae 16 BIy4eHb HA KOX-
HOTO, MMPUYOMY BIIXHMIICHHS BiJl Ii€i CEPETHBOI JISKUTh Y MEKaxX X — O =
=10,51 X +0=21,5 Bay4yeHHs.

OpHaK oxapaKTepH3yBaTU Psi/i KUTbKOMA MapaMeTpaMU HeTOCTATHBO.
JLitst Mi3HAHHS SBUINA HEOOXITHO TOCITIIUTH, UM HE Y CTATUCTUYHOMY PSITi
IIeBHA CTiliKa 3aKOHOMIPHICTH, sIKa BHSBIISIETHCS 1 TIPU CIIOCTEPEKCHHI
3a IHIMAMH TpylaMyd CIOPTCMEHIB-CTpinbIiB. [IpoTe nume 3a maHUMU
Taba. 2.1 1 puc. 2.1 HEBIOPSIAKOBAHOTO PSIAY BaXKKO BHSIBUTH MOJKJIUBY
3aKOHOMIPHY TCHJICHIIIFO.

SIKI0 po3TaIyBaTH CTPLIBIIB Y MOPSIKY 30UTBINCHHS KUTBKOCTI BITY-
YeHb, HAJABIIU IM BIJIMOBIAHUI paHT, OJEPKUMO TaK 3BAHUU pamiico-
sanuti psio (Tadm. 2.2).

Ha puc. 2.2 mpocTexyeThcs TSHACHITS 10 301TbIIICHHS KITBKOCTI BITY-
YEHb, SIKY MOYKHA OIHMCATH aHATITUYHO TICIIS 3TJ1a/PKSHHS JIAMaHOI.
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Tabnuys 2.2

Paur i 1 17 111 v V VI VIl VIII 106 X
Panr 7 E b 3 XK " r € B pit A
X, 6 11 12 14 15 16 17 21 22 26
x“
25 -
20
15 -
10 -
5 —
II I|I I|H I|V II/ II/I VIII VIIII IfY ,\I’
0 >
E b 3 XK " r € B pit A i
Puc. 2.2
yTBOpI/IMO Ha HIKaJ'Ii MOXJIIUBUX 3HAYCHb BI/IHa}IKOBOi BCIIMUUHU

IHTepBaIK, CKaXXiMO, Yepe3 S BIlyUeHb 1 OKPYIIIMMO 3HAYEHHS BUITaIKOBOI
BEJIMYMHK PAH)KOBAHOTO STy Tak, 11100 BOHU OYJIM B IIEHTPaxX BIATOBIJI-
HUX IHTEPBAJIIB, KPATHUX IT’ATH. OJepKUMO TAKOXK PAHKOBAHHUN PSJI yKe
OKPYIJIEHUX 3HaueHb X; i 10 cTpinbuis (Tabm. 2.3) 1 Binnosiano puc. 2.3.

Tabnuys 2.3
Panr i 1 11 117 v V VI 244 VI X X
X, 5 10 10 15 15 15 15 20 20 25
x; A XA
e — —
Y — — —
- [
10 p=-——"" - —,”//
57’/ —’
A T T T T B N By S B T
1 2 3 4 5 6 7 8 910 N 0 1 2 3 4 n;
0
Puc. 2.3
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3 puc. 2.3 6aunumo, o aeski 3HaueHHs: BB X 3ycTpiuaroThcs Kinbka
pasiB. Y po3mIsgyBaHOMY IIPUKJIA e O3HAYAE, IO KIJTbKA CTPUTBIIIB Ma-
FOTh OJTHAKOBY KIJIBKICTh BIIYYCHHUX MOCTPIIIB 1 IIe YUCIIO PO3TAIlIOBaHE B
MIEBHOMY 1HTEepBalli Ha MPUIHATIN IHTEPBAIBHIN KA, MPOKaTiOpOoBaHii
yepes S5 BIyUYeHb.

PamxoBaHUI IHTEPBAIBHUIN PSIJT BXKE J1a€ 3MOTY BUSIBUTU CTATUCTHYUHY
3aKOHOMIPHICTB, SIKIIO TaKa €. Y Ta0II. 2.3 mMpPOCTEeKY€EThCS CIIOYATKY TCH-
JICHIIISI JTO TIOCTYIIOBOTO 301UIBIIEHHSI KIJIBKOCTI CTPIIBIIB 32 KIIBKICTIO
BJIYUHUX MTOCTPUIIB, a MOTIM — TEHJICHIIIsI JI0 1X 3MEHILICHHSI.

Ha puc. 2.3, @ 3aKOHOMIPHICTh ITPOCTEKYETHCS IIIE YiTKIIe: OTHHAOUA,
SIKY TIPOBEACHO Yepe3 KiHI BiAPI3KiB, Ma€ XapakTepHy hopMy HelepepB-
HOT'0 3POCTaHHSI.

TopuzoHTaIbHI BIIPI3KH, 110 TTO3HAUEH] KUPHUMH JIIHISIMH, 33 JIOBXKHU-
HOIO JTOPIBHIOIOTH BIAIIOBITHUM YdACHOMAM n, TOOTO KUIBKOCTI OCI0, 1110
MpUIaJa€e Ha i-il IHTEepBal, a TOPU3OHTANIbHI BIJIPi3KH, 1110 MOJIOBXKEHI 10
MEPETUHY 3 BICCIO OPJIMHAT, 32 JJOBKUHOIO JOPIBHIOIOTH HAKONUYECHUM HAC-
momam N, , TOOTO KiIbKOCTI OCi0, 1110 HE MEPEBHIILYE B PAHKOBAHOMY Psi-
Jli IEBHY MEXXY 3HAYCHb BUIAIKOBOI BeTMUMHU. Hanpukia, yacTora, sika
BIITOBiAA€ IHTEPBAITY, IO CTAHOBUTH 20 BIIyUYCHB, TOPIBHIOE 2 (IOBKHHA
XKUPHOT TiHii Ha puc. 2.3, a), To0TO 2 ocodu Biyumin 0mmu3bko 20 pasis, a
HaKOIUYEHA YaCcTOTa, KA He NePeBUINY€e 3HaYeHHs 20 BIIy4eHb [[OIO ca-
MOTO IHTEpBaIy, BKIIFOUA€ TAKOX YAaCTOTHU BCIX IMOTCPEIHIX IHTEPBAIIB 1
nmopiBHIOE 9 (1 + 2 + 4 + 2), o BiANOBITa€ JOBXKUHI Bipi3Ka, IO CKJIa-
JIA€ThCS 3 KUPHOT JIHII, TOJIOBXKEHOT JIO MEePETUHY 3 BICCIO OPAMHAT, 1 11e
o3Hayae, 1o 9 cTpinpliB 3poounu He Oinbine 20 BIyYHUX MTOCTPLTIB.

SIKImo Terep ropu3OHTAJIbHI BIIPI3KU KUPHUX JIHIN, SKI 32 TOBKHU-
HOIO JIOPIBHIOKOTh A0COTIOTHUM YaCTOTaM, 3MICTUTH JI0 TIEPETHHY 3 BICCIO
OpAMHAT, TO OTMHAIOYa, SIKIO 11 MPOBECTH 4Yepe3 IX KiHIIl, TaK caMo 3a
(hopmoro Oyze esTKOoI0 XapaKTepHOI0 KpUBOIO (puc. 2.3, 6).

SIxmno Terep Ha puc. 2.3, @ 1 6 TOMIHSITH MICLISIMH ITO3HAYEHHST OCEH KO-
OpOWHAT TakK, o0 Ha Oci aOCIUC BITKIIaAaTH 3HAUCHHS x; BB X, ana oci
OpIMHAT — iX IMOBIPHOCTI P, 1 p, (K IPaHM4Hi 3HAYEHHS BITHOCHUX HAKO-
NUYEHHUX YacTtoT W, 1 3BUYaiiHUX w)), 1 SIKIIIO BUSIBUTBCS, 11O OJEPIKaHI
3QJIEKHOCTI P 1 p, Bil X; MAIOTh CTIHKUI XapakTep, TO IX MOXHA OMUCATH
AHATITUIHO (QYHKITISIMHU.

VY teopii iiMoBipHOCTEH (yHKIIT, 300pakeHi Ha puc. 2.4, a 1 6, Ha3uBa-
FOTHCSI BIATIOBIIHO iHmMe2paibholo i Oughepenyiaibholo yukyiamu po3nooi-
JIY TUMosipHOCMeEl UNAOK080T eauyunu, abo 8ionosiono ¢@yuxyieto (Ha-
KonuueHow) timosiprocmi i hyukyicio eycmunu timogipnocmi BB X (mo3Ha-
YaTUMEMO IX BIAMOBIIHO P(X) 1 p(x)).
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Taxi ¢pyHKIIT MOXKYTh OyTH PI3HUMH, ajie KOXKHIN 3 HUX MiAMOPSIKO-
BYEThCS IIEBHUI KJIAC SIBUII 1 TOMY iX HA3WBAIOTh 3axkonamu. Ha cuctemi
TaKUX 3aKOHIB 0a3yIOThCS TCOPisl IMOBIPHOCTEH 1 MaTeMaTHYHA CTATHUC-
THKa, & OTXKe, 1 MpeIMeT MPUKIATHUX HAYK, SKI BUBYAIOTh CTATUCTHYHI
CHCTEMH, y TOMY YHUCIIi i MPUKIIAIHOI COLIOIOTII Ta COLiaIbHOI ICUXOJI0-
rii. HafimomupeHIimmM 3aKOHOM, SIKOMY MAIOPSIKOBYIOTHCS pi3HOMA-
HITHI SIBUINA, cepell SKUX 1 OKPEMi SIBHINA COILIAIbHOI Ta IICUXOJIOTIYHOI
MIPUPOJIU, € 3AKOH HOPMAIbIHO20 pOo3nodiny timosipnocmeti BB X T'aycca,
SIKMI PO3TIISTHEMO JIaJIi.

Ha puc. 2.4 nokasano npukiaj, B AKOMy HMOBIPHICTE P, TOTO, 1110 BH-
OpaHMi1 HABMaHHS CTPiIeNb 3poOuB He OuTbIne 20 BIYYHUX ITOCTPLTIB, J10-
pisnioe 0,9 (puc. 2.4, a), a KMOBIPHICTb p; TOTO, O BUOPAaHUI HABMAHHS
cTpijenb 3poouB came 20 BIIyUHUX MOCTpiiB, AopiBHIOE 0,2 (puc. 2.4, 6).

PiA

1,0 fommmmmmmmmm
09 f--m-m-m--

0,5

L1
0 5 10 15 20 25 30 x

\/

\/

5 10 15 20 25 30 x

Puc. 2.4

3BepHEMO yBary Ha Te, [0 MaKCUMaJlbHa HMOBIpHICTh P Ha rpadiky
HaKOTMYCHOT HMOBIPHOCTI JOPIBHIOE OJIMHMII 1 CyMa BCIX iIMOBIpHOCTEH
TYCTUHU WMOBIPHOCTEH, 110 BUMIPIOETHCS MJIOIIUHOIO IMiJI KPUBOIO, TaK
CaMo JOPIBHIOE OJMHULI (IMOBIPHICTH HOCTOBIPHOI oAl p = 3 p,=1).

S0 QYHKIIIFO pO3MOILTY TYCTHHU WMOBipHOCTeH BB X mpoinTerpy-
BaTH, TO OACPKUMO IHTErpaibHy (DYHKIIFO pPO3IOIUTY WMOBIpHOCTEH
BB X. ¥V mareMaTuuHiii cTaTUCTUII UM (DYHKI[ISIM BIJIIOBIIAIOTh PN
PO3IOIUTIB YaCTOT 1 HAKOMUYEHUX YACTOT.
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I'padixm HAaKOMMYEHUX YaCTOT, IO 300pakeHi Ha puc. 2.3, a i 2.4, a,
HA3UBAIOTHCS BIIMOBIIHO 0208010 ¥ KyMYAsmoio.

I'padik abcomoTHUX 200 BITHOCHHUX yacToT BB X, 300pakeHuii y BUT-
JISITI IPSIMOKYTHUX CTOBITUMKIB, HA3UBAETHCS 2icimoepamoro (puc. 2.5, a), a
y BUTJISAL TaMaHOl — nogaieonom (puc. 2.5, 0).

n; A niA
4 — 4
st 4
20— = 2r
IF— 0/ e
N B B T N N | >
0 5 10 15 20 25 30 x 0 5 10 15 20 25 30 «x
a 0

Puc. 2.5

3HOBY 3BEPHEMOCS 10 PaH)KOBAHOTO PSAY. 3TPYIYEMO OTHAKOBI 3Ha-
yeHHs1 BB X. HoBoyTBOpeHMit psii HA3WMBAEThCS sapiayitinum. AOCOITFOTHI
ni BIJTHOCHI W, 4acTOTH 3Ha4YeHb X; BB X 1 BIAITOBIHI M HAKOITMYEH] Yac-
totu N, Ta W, HaBesieni B Tabi. 2.4.

Tabauys 2.4
X, 5 10 15 20 5 |
n; 1 2 4 2 1
Wi 0.1 0,2 0.4 0,2 0.1
N, 1 3 7 9 10
W, 0,1 0,3 0,7 0,9 1,0

BukopucroByroun 3HaueHHsI a0COMOTHUX 200 BIAHOCHHMX YaCTOT Ba-
pilanifHOro psiLy, MOKHA TAKOX BU3HAUYUTH OCHOBHI ITapaMeTPH CTATHUC-
TUYHOTO po3nojiny BB X — cepennro apudMeTHUHY 3BaXKEHY X 1 TUCIIEP-

cito 0%
5= M S X0 (2.3)

0’ = = Y (xy — X)Wy, (2.4)
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_on . .
ne x; — 3Ha4denns BB X; n,, w; = —— — yacTtoru BiANOBiHO abCOMOTHA

n;
Ta BIIHOCHA; [ 3MIHIOETHCS BiJT 1 710 k 3@ KUIBKICTIO IHTepBaJIiB kK = 5.
BuxopucroByroun nani Tabm. 2.4, 3HaX0IUMO

X =501+1002+150,4 +20 @2 +25 @1 =15.

Jiist po3paxyHKy mucrepcii JIOUUJIbHO BUKOPUCTOBYBATU (hopmyiy
(2.4), TpanchopMoBaHy J10 TAaKOTO BULIIsINY (TopiBHsiTE 3 (2.2)):

o’ =x>-x2= inzwi -x2 (2.459

[TincraBnsroun y hopmyiry (2.4") YuCIIOBI 3HAYCHHS, TICTAEMO

0% =52 0,1 +10% 0,2 +15% 04 +20% 0,2 +25% W1 -15% =32,5;
0 = 5,6.

Joci Wtocst mpo BUIMAKOBY BEJIMUMHY, K4 MOKe HAOyBaTH TIEBHUX
3HAYEHbB, [[0 CTAHOBJISITH IIKAJY JIESIKOI XapaKTEPUCTHKHU X, HAMPUKIIA
3HAUYCHHS MOYKJIMBOI KITBKOCTI BJIYUYHUX ITOCTPIJIIB CTPUIBIIIB HA BiIITOBIA-
Hilf iHTepBaIbHIN mKaai. CyTh KUTPKICHUX BUMIPIOBaHB ITOJISITA€ Y BU3HA-
YeHHI ITUX 3HAUCHB TSI KOHKPETHOI CYKYITHOCTI OCI0.

®opmymu (2.1)—(2.4") BUKOPUCTOBYIOTHh TAKOX IS BUMIipIOBaHHS
KUTBbKICHHX XapaKTePUCTHK, K1 (DIKCYIOTh BIJICYTHICTh a00 HasSIBHICTH ITEB-
HOTO 3HAUYCHHS XapaKTEPUCTUKH B OMUTYBAHOT OCOOHU, TOOTO JIJIsl BUMi-
PIOBaHHSI BUITAJIKOBHUX BEITMYMH, SIKi MOXYTh HAOYBATH TIJIbKU JIBOX 3Ha-
yeHb — 01 1, o BignosigarTh Bianosigam “Hi” i1 “Tax” Ha 1uxoToMid-
He 3aIMTaHHs coliojoriynoi anketn. Hexaii yacTka oci0, ki MaroThb
3HAa4Y€HHs XapaKTePUCTHKH X, = 0, CTAHOBHUTH W = ¢, a YacTKa ocib, AKi
MaloTh 3HAYEHHS XapaKTePUCTUKHU X, = 1, cranoButh w, =1 — ¢ = p. Ilin-
CTaBJISIFOUH 111 3HAUCHHS y hopmyiy (2.3), 3HaXOTUMO

X =Y xw; =xowy +xpw =0[g + [ =p. (2.3
TakuM yuHOM, Cepe/iHs apu(PMETHUHA XapaKTEPUCTUKH 3 OIHAPHOIO
mkanow 0-1 Bupakae 4acTKy ocib, AKi MarOTh 110 AKICTh (X, = 1) y 3a-
raJbHIN CYKYITHOCTI.
[TigcraBnsroun BiAIIOBIIHI BeTWIUHU Y hopmyiy (2.4), 3HAXOIUMO
2 _ =2, _ =2 =2 _
0> =3 (v, =)W =(xy ~0) wy oy —)7w; =
— 2 2 _ 2 2 _
=0-pq+U-pp=pq+qp=
=pq(p+q) = pq =ww,. (2.4')
3a3Ha4urMO, 11O JIJIsl 3STOPHYTOI IKAJIU IHTEHCUBHOI BEJIMYUHU B TUXOTO-
MIYHY MaKCUMAJIBHOFO JTUCTIEPCist Oy 1e TPH PIBHOMY PO3ITO/IIII OITUTYBaHUX
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0ci0 Mik ambTepHaTUBHUME 3HaUeHHSMU 0 1 1, ToOTO T1pH p = ¢ =0,5:
0’ = pg=0,50,5=0.25.

BepxHio Mexy aucnepcii BUKOPUCTOBYIOTh Y PO3PAaXyHKY UMCEIIbHOCTI
BUOIPKOBOI CYKYITHOCTI (IMB. TPETIO YACTHUHY).

ITopiBHIOIOUN OCHOBHI IOHSTTS TeOPii KMOBIPHOCTEH 1 MaTeMaTHIHOL
CTAaTHCTUKH, 3a3HAYMMO, IO PO3MOILT iMOBipHOCTeH BB X BH3HauaeThcs
YHCIIOBUMHU XapaKkTepucTUKaMi [3, c. 68, 80] — mamemamuunum ouixyeanmsm

MIX1=xip +... X p =) Xip; (2.3")
1 ducnepcieio
DIX]= M[(X = MIXD?] =(x, ~MIXD?py +... +0x, ~MX])p, =
=3 (x - M[X))’ p,. (2.4")

SIKUM Y MaTeMaTUYHIM CTATUCTUII BiJIMOBIIAIOTh CEPEHS apuUpMETHIHA
X [muB. (2.3)] i aucnepcia 62 [nus. (2.4)]. 3 nopiBHsHHS GOPMYI A7 00-
uncnenns 021 D[X] [Bianosigno (2.4) i (2.4")] BumuBae, mo popmMaabHO
BOHM 1ICHTUYHI, aJI€ BKIIIOYAIOTh BiIMOBIZHO YACTOTH W; 1 KMOBIPHOCTI p,.

ImoBipHicHI po3moainmun BB X 1 iXx yuciosi Xxapaktepuctuku M[X] i
D[X] Ha3UBAIOTh MeopemuynuMu, a CTATUCTUYHI PO3MOJIUIH 1 iX mapameT-
pu X 107 — emnipuunumuy, OCKUIBKU MepLI XapaKTepU3yIOTh i1eanbHi
SIBHIIA, & IPYT1 — peajbHi.

HageeMo OCHOBHI BIIACTUBOCTI UHCITOBUX XapaKTEPUCTHUK.

MatemaTH4YHEe OUiKyBaHHS Hucnepcis

1) mocriiiHoi (HeBunaKoBOI) BemnunHu C

M[Cl=C D[C]=0
2) BUIAAKOBOI BEIMUNHU, IIOMHOXKEHOI Ha MOCTiiHUI MHOXHUK BB CX
M[CX] = CM [X] (2.5) D[CX]= M [(CX - M[CX])*] =

= M [(CX - CMIX]] =
= M [C(X - M[X)’] =
= C MI(X =~ MIX)V] =

= C’D[X] (2.5")
3) cymn Kinbkox HesanexHux BB 3 X,
M[3X]=3M[X] (2.6) D3 X;1=3DX] (2.6')

4) noOyTku KinpKkox Hezanexnux BB I1X;

MTIX] = IM[X])
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3poOUMO CTHCIII BUCHOBKH 1 CIIPOOYEMO OCMUCITUTH, SIK HEBITOPSIIKO-
BaHWUH Psif, HABSICHUNA Y BUTIISII Ta0. 2.1, BUsBUBCS Ha puc. 2.4, ai o'y
BUTIISITI XapaKTepHUX KpUBUX. AOO B 3araibHimii Gpopmi: yoMy ciM’st psi-
JIiB CYKYITHOCTI OCi0 (aJie OiIbIIoi YUCETPHOCTI, HIJK Y TIOTICPETHIN 1TFOCT-
pariii) y KO)KHOMY BUITAJKY OIMCYETHCS OTHIEIO ¥ Ti€0 caMoro (hyHKITIE€r0?
Yu He mapaloKCcaIbHO, 1[0 HE3BAXKAIOUHM HAa BUITQJKOBUIN XapakTep (Gop-
MYBaHHS ITUX PSIJIIB 13 3arajbHOI CYKYITHOCTI, XapakTepHa KapTHUHA 1X pO3-
ITOJIITY 3a ITIEI0 BJIACTUBICTIO (BIYUYHICTIO CTPUIBINB, SIKa BHPaXA€ThCS
KUTBKICTIO BIIYyYHHUX MOCTPLIIB) Ma€ CTINKUNA XapaKTep, TOOTO IMiamOpsii-
KOBYETBHCS 3aKOHY PO3MOAUTY WMOBIPHOCTEH BHIAIKOBOI BeTUunHH? Sk
“y)KUBAIOTHCS BUITAJKOBICTB 1 IeTepMiHOBaHICTH? BimImoBiae Ha I1i 3a1TH-
TaHHS Ja€ 3aKOH Bequkux umcen [1, c. 158; 2, ¢. 94]. CmmucCIT 3aJIe:)KHOCTI,
0 SIBUJIACS, TOJISITA€ B TOMY, 1110 BIYYHICTH CTPUIBIIIB HA 3MaraHHsx 31
CTPLILOM BU3HAYAETHCS JIEIKUM CTIMKUM 3HAYEHHSIM KUTBKOCTI BIyYeHb
JIUTsT OLTBIIIOCTI 3 HUX (00J1aCTh B OKOJIi MAKCUMYMY KpHUBOI Ha puc. 2.4, 0).
MoxHa OYIKyBaTH TaKy caMy KapTUHY PO3MOJLTY U 3a IHIIUMHU XapakKTe-
PUCTUKAMU, HATIPUKIIA]T 32 YCIIITHICTIO HABYAHHS 3 OY/Ib-SIKOTO IIpeame-
Ta: OUTBINICTh CIOPTCMEHIB MarOTh 3aI0BUTHHI i JOOPI OIIIHKH, a He3a10-
BUTBHI H Bi/IMIHHI — MEHIIA IX YaCTUHA.

“CekpeT” BHUSBIICHHS 3aKOHY PO3IOJIITy WMOBIPHOCTECH IOJATaE B
TOMY, IIIO [isl JOMIHYIOUOTO JIETEPMIHYIOYOTO YNHHUKA MPUXOBAHA He-
BIIOPSIIKOBAHOIO €0 0araThOX BUITAJKOBUX UMHHHKIB. Hampuxian,
BIIYYHICTH ITOCTPLIIB Y MIIIIEHb 3 TapMaTH BU3HAYAETHCS MEXaHI3MOM Ha-
BEJICHHSI Ha IIJTb, JIiSl SKOTO € JIOMIHYIOUOIO TIOPIBHSHO 3 TAKMMH YHMHHH-
KaMH, SIK BIUIMB Ha TPAEKTOPIIO CHAps/Ia BITPY, JOILY, IHIINX METEOPO-
JIOTIYHUX YMOB, a TaKOXX MaMCTEPHOCTI CTPUTBIIS OO TOYHOCTI BITY-
YaHHS, SKiI “pO3CIIOI0TE” CTepiKHEBE (cepemaHe) 3HaUeHHS. e crocyeThes
W yCIINTHOCTI: i 3HaUYEHHs BU3HAYAETHCS IHTEIEKTYyIbHUM PO3BUTKOM,
CepeIHIi PiBEHb SKOTO I OUTBIIOCTI KYPCAHTIB OJTHAKOBUH. BimxuiicH-
HSI K BU3HAYAIOTHCSl PI3HOIO 00/1apOBAHICTIO, MJATOTOBKOIO, YMOBAMU
HaBYAaHHS, BUXOBAHHS TOINO. TakWM YMHOM, CTIHKICTh CTATUCTUYHIHN CH-
cTeMl HaJa€ CITITBbHICTh ACIKOI XapaKTEPUCTUKH, IIiJIi, CMaKy, OJHAKOBO-
ro MoTJsaay abo CTaBJIEHHS /10 MPOOJIEMH TOWIO, SIKI MEPeBAKAIOTh HA/l
0COOIMMBOCTAMU OKpeMuX 0oci0. CymepeuHOCTi MiXK BUITaIKOBUM XapaKTe-
poM GopMyBaHHS CYKYITHOCTI OCI0 1 CTIHKUM XapaKTepoM 3aKOHY iX pO3-
MOy HeMae, 00 BUITAKOBICTh CTOCYETBCS OKPEMUX OCi0 3 IXHIMH 1H]IH-
BiIyaJbHIMH OCOOJIMBOCTSIMH, & CTIMKICTh — iXHBOI CYKYITHOCTI 3 OJTHO-
CIPSIMOBAHOIO JIIEI0 JOMIHYIOUOTO YNHHHKA. TaK y 3aKOHI BEJIMKUX YHCEIT
BUSIBIISIETHCSI 3aKOH [IAJIEKTUKH PO CIIBBIAHOIIEHHS BUIIAJIKOBOTO M
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HeoOXximHoro. 3rigHo 3 b. SIcTpeMchbkuM, “CYTHICTh 3aKOHY BEITHKHX
qrcel, a00 3aKOHY CepeIHbOI, MOJIATAE Y 83AEMOBIOHOUICHHT BUTIATTKOBUX
BiIXuJeHb NMpu o0’eaHaHHI iX y Benmuki Macu. CykymHa [isi BETHKOI
KUTBKOCTI BUTIAJIKOBUX YMHHHKIB Bee /10 PE3YJIbTATIB, 11O Malke He 3a-
JeXKATh BT BUNAAKY... KoKHE TaHe BUSBICHHS 3aKOHY CEPEeIHBOI ITOJIS-
rae y gzacmonozawienni BIIXWICHBb, alle 30BCIM HE B YTBOPEHHI LHOTO
piBHA. 3aKOH CEPEIHBOI 30BCIM HE 3YMOBITFOE CTATUCTUYHY CTIHKICTH Ce-
penHix piBHIB” [7, c. 43].

OTxe, 3HAYEHHS CEPeIHbOI HE € Pe3yIbTATOM BHIIAJKYy, & TPUUUHHO
3YMOBIIEHE; IPU IIbOMY CIEKTP BUIMAIKOBUX IMPUYNH, IIO CIIOTBOPIOIOTH
3HAYCHHS ceperHboi, (POPMye CTATUCTUUHUI 3aKOH. Y JeTepMiHOBAHHX
cucTeMax [isl AETCPMIHYIOUOi MPUYNHH ICTOTHO MEPEBHIIYE [0 BETUKOI
KUTBKOCTI BHITQAKOBHX MPHYHH, Y 3B’SI3KY 3 UAM BHUMIpIOBaHA BEIHMUMHA
CIIOCTEPITAETHCS 3 BUCOKOIO TOYHICTIO, & 3AJIEKHICTh KITBKOX XapakTe-
PHUCTUK CIPUAMAETHCS K (DYHKIIOHATbHA (3a3BUYAll y TOUHUX HAYKaX).
VY CTAaTUCTMYHUX CHUCTEMax [Iisl KUTbKOX MPUYMH CIIBMIpHA 3 JISKOI0 BH-
OKPEMJICHOIO TPUYHHOIO, IO IPU3BOIUTH O BEIHKOTO PO3CIIOBAHHS
BHUMIPIOBAaHUX 3HAUYCHb, & TOMY H 3aJIeKHICTh KUTBKOX XapaKTEPUCTUK
CIIPUIIMAETHCS SIK CTATUCTUYHA (3a3BUYAll ¥ CYCIUTBHUAX HAayKax).

Buau 3axoniB po3noainy

a. Bupooosicenuit po3nodin imogiprocmeii 6unadkogoi eeiuduHu.

Bupompkennii po3mois iMOBIpHOCTEH BHUITaIKOBOI BETMUMHHI HA3MBa-
FOTB 1€ NpuuuHHUM, OCKUTPKH BIH OTIUCYE PO3IOAUT OJTHOPIIHOI i piBHO-
IHTEHCHUBHOI CYKYITHOCTI CJIEMEHTIB, IIIO € TIEBHOO SAKICTIO. Y CBOIO Uepry,
OIHOPITHICTD 1 PIBHOIHTEHCUBHICTh BU3HAYAIOTHCS TICBHOIO NTPUUYNHOIO,
10 BUKJIIOYAE [0 BUITAJKOBUX YMHHUKIB. ¥ I[bOMY pa3i CTaTHCTUYHA
crcTeMa IepeTBOPIOETHCS Ha JIeTEPMIHOBaHY. 3MICTOBHO 1ie¢ O3HAYAE, 1110
CYKYIIHICTh ONMUTYBAHHUX OCIO MiAMOPSAKOBYETHCS MEBHOMY IOJIOKEHHIO
(iHCTpyKMii, cTaTyTy), siKe 3abe3neuye (PyHKIIOHYBaHHS JCSIKOI OpraHi-
3amii, ToOTO € MpUYMHA, AKa (GUIBTPpYE Macy IHAWBIMIB, 3aIUIIAIOYN
TUTBKU THUX, IO IMCHTUYHI 3a IIUM HOMIHAJIOM 1 CTYIICHEM 1HTCHCHBHOCTI
saxocTi. Hanpukias, BiK CIIOPTCMEHIB MOJIOADKHUX 301pHUX Ha 3MaraH-
HSX TIEBHOTO KJIacy MPUOIU3HO OJHAKOBUH. JIJI1 EBHOCTI, 110 HEOOXia-
Ha I8 UtocTpalrii, Bubepemo Bik 18 pokiB. ITomoxeHHS Mpo JOIMYCK 10
3MaraHb 0oci0 caMe TaKoro BIKY € Ti€o (PUIBTPYIOUYOI0 YMOBOIO, 3TITHO 3
SIKOFO 13 CYKYITHOCTI 0Ci0 PI3HOTO BIKY BIAOMPAFOTHCS TUTHKH BiCIMHAIIIS-
THPIYHI.
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HeoOximHO BH3HAYUTH WMOBIPHICTH pA
TOTO, 1110 BUITAJIKOBO BUOPaHUIT MpeICcTaB-
HUK 3 1i€] cyKymHOoCTi MaThMe Bik 18 pokis. ! [~ *
Binmosige oueBHaHA: 1151 IMOBIPHICTH TOPIB-
Hroe ouHuIl. OTXKe, IMOBIPHICTB TOTO, IO
BHUIIAJIKOBO BHOpaHa ocoba Oyje 3a BIKOM
MOJIOJIIIIOIO YU CTaPIIOKO 3a 18 pokiB, TOpiB-
HIO€ Hymro. Lleif YnHHHK BimoOpakeHUI Ha
rpadiky po3moAiTy TYCTHHU HMOBIPHOCTI
BUITAJIKOBOI BEJIMYMHU TaK, IO JIHIS 3HA-
YeHb IMOBIPHOCTI BUSIBUTH OCIO OyIb-SIKOTO  p A
BIKY, KpiM 18 pokiB, 30iraerbcs 3 Biccro abce-
IIMC, 2 UMOBIPHICTb BUSBUTHU B CYKYITHOCTI ~ 1f------------- ]
0ci0 y Bimi came 18 pokiB 300pakyeThCs €11~ i
HOIO TOUYKOIO (puc. 2.6, a). Och YoMy TaKHii i
pO3MOAUT HA3WUBAIOTh MpuYuUHHUM. AHAJII- i

|
|
|
|

THYHO PO3IO/ILI I'YCTHHH WMOBipHOCTI BB X'
BUPAKAETHCS O-(DYHKIIIEIO:

=Y

()=, =§) T ’
L X = X. Puc. 2.6

Hagenena ¢yHKINis BUpakae Tol (BakT, 110 BCI MPEICTaBHUKU CYKYII-
HOCTI 3a I[I€I0 XapaKTePUCTUKOIO MAIOTh OJIHE U Te K 3HAUEHHS, SIKe U € 1X
cepeaHiM apudMeTHYHUM 3HA4YeHHsIM X = 18 pokiB. Apyruii napamerp
GyHKUiT po3noiny — aucnepcis 02 — JOPIBHIOE HYJIIO: CYKyIHICTh He
po3cissHa 3a BIKOM, yCi YUaCHUKU MOJIOAIKHUX 3MaraHb MarTh BiK 18
POKIB.

IHTerpampHa QyHKIlS PO3IMOILTY Mepeaae 3aKOHOMIPHICTh PO3IIOILTY
HAKOIMYEHUX IMOBIPHOCTEH. AHAIITUYHO BOHA 3aIHCYETHCS TaK:

0 gmg x<X;
P(x) =
) Eﬁ Ul X 2 X,

TOOTO HMOBIpHICTH P(X < X) 3HAWTH B CYKYIHOCTI OCIO, MOJIOIIIMX
BiJ 18 pokiB, qopiBHIOE HymIO (Bigpizok Ox Ha oci abciwc), a WMOBIp-
HicTh P(X = X) 3HaiiTh 0cCi0, He MoJjoaImux Bif 18 pokiB, JOpIBHIOE
OJIMHHUIII, OCKUIBKM B CYKYIHOCTI BCl YYACHMKH 3MaraHb MalOTh BIK
8 pokiB 1 He Momomamm. ToMy B TOYINl X CIIOCTEPITa€ThCS CTPUOOK 0
P(X)=1, 1 notim rpadik Mae MOJOBKEHHS Y BUIIISII TOPU3OHTAIBHOIO
Bizpi3ka (puc. 2.6, 0).
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0. PignomipHuit npamoKymuuii po3nooin imosipocmi
6UNAOKO0BOT eUYUHIL.

PiBHOMIpHMI TPSIMOKYTHUN PO3MOJIIT IMOBIpHOCTEH BUITAIKOBOI Be-
JIMYMHY BUPAXKAE OJTHAKOBY MMOBIPHICTh NOABU OY/1b-AKOTO 3HAYEHHS X;
BB X Ha Binpi3ky (a, b). Y Teopii IMOBIpHOCTEH Iiel 3aKOH HalfyacTimie
UTIOCTPYIOTH Ha MPHKJIAI MIKUIAHHS [IECTUTPAHHOTO KyOuKa: 3p03yMi-
JI0, IO MMOSIBA OJTHIET 3 TP — PIBHOMOXKJINBA 3 IMOBIpHICTIO 1/6.

3aKOHOM pPIBHOMIPHOI'O IMPSIMOKYTHOTO PO3MOALTY HMOBIpHOCTEH
MOJKE OMMCYBATHCH 1 JIesIKa CYKYITHICTh OCi0 3a MEBHOIO XapaKTEepUCTU-
korto. Lleit po3modis SKOrCh MipOFO CITOPITHEHUN 3 PO3IOIIIOM Y BUTJIISII
O-¢yukuii. IIpunycTuMo, po3riIsiAaeThCsl MUTAHHS PO3IOALTY YYACHUKIB
MOJIOIIKHUX CITOPTHBHUX 3MaraHb 3a BIKOM (IUB. ITOMEPEOHIN TPUKITa).
CyKyIHICTh YYACHHKIB MOJKHa BBaXXaTH OJHOPITHOIO 3a BIKOM, SIKIIO
OJMHUIIEIO BIKY B35ATO PiK (po31oaii y BUrsiai O-GhyHkiii). SIKio x 3a
OJIMHHUIIIO B3SITU MICSIIIb, TO Il CYKYITHICTh CTAHE HEOIHOPIAHOIO: Y Hill 3y-
CTPIYATHUMYThCS OCOOH, BIK SIKMX MOJKE BIIPI3HSATHCH Bill OJHOIO OO JBa-
HaOISATH MICSIB, IPUUYOMY WMOBIPHICTH TOTO, IO B II CYKYITHOCTI €
ocobwu, iK1 HAapOIWUINCS B OyIb-SIKOMY MICSIIi pPOKY, OJTHAKOBA I TOPIBHIOE
1/12. IMOBIpHICTB K€ 3yCTPITH OCI0 IHIIIOTO BIKY B Iil CYKYITHOCTI TOPIiB-
HIOE HYJIIO, OCKUIBKH 3TIHO 3 TIOJIOKEHHSIM ITPO MOJIOJDKHI 3MaraHHs
yYaCHUKaMH MOXYTh OyTH Jiire ocoou BikoM 18 pokiB. Ile moka3ano Ha
puc. 2.7. Y 3araJbHOMY BHIIAIKY, SKIIO BCl 3HaueHHsS BB X, sKki nexaTs B
IHTepBaIi BiX a A0 b, piBHOWMOBIPHI, TO (DYHKIIS PO3MOIALITY TYCTHHU
WMOBIPHOCTI Ma€ TaKWH BUTIIS;

N))] s —oo<x <a;
1
p(x)= %— s a<x<b;
-a
5 g b<x < 4o,

V posrisiiyBaHOMY MPUKJIIA, SIKIIO TOBOPUTH PO BiK 3 TOYHICTIO
JI0 Micsrrs, y MacuBi € ocodu Bt @ = 210 micsB (17,5 poky) mo b = 222 wmi-
camiB (18,5 poky). Otxe, b — a = 12 Mics1iB, TyCTHHA WMOBIPHOCTI B
oMy miamasoHi p(x) = 1/(b — a) = 1/12, a mo3a uHum p(x) = 0. ImoBip-
HICTh TOTO, IIO B CYKYITHOCTI € OCOOH, SIKI HAPOJIHIINCS B OYIb-IKOMY 3
12 MicsmiB, JOPIBHIOE OJMHUIN, TOOTO TUIOMII MPSIMOKYTHHKA Ha Tpadiky
(puc. 2.7, a):

p(x)(b-a) :ﬁ(b—a):l.
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Posmogin HakomuueHOi WMOBIpHOCTI  pA
AHAJIITUYHO 3AITUCYEThCS TaK:

ﬂ) mig —oo<x <q,
O
P(X)zgl—(x—a) mig a<x<b; i —
-a

1 1
1 1
misE b<x <+ : |
1 1

V npoMixkKy (a, b) GpyHKINIST HAKOTIHYEC-
HOI WMOBIPHOCTI BUPaXaeThCs rpadikoM
psiMoi JtiHii (puc. 2.7, 6):

P=kx+c, PA

TAHTE€HC KyTa HaXwily sKoi 10 oci abciuc
k =1/(b — a) 1 BUbHMIT wieH ¢ = —al(b — a).

a

MipH MOJNIOKEHHSI X 1 PO3CisiHHS 021 O
Ha IIbOMY BIAPI3KYy b — a =12 MicsIiB o/THa-
KOB1 I OyIb-sIKOI YHCEIIBHOCTI CYKYII-
HOCTI, Y YOMYy MOJKHa MEPEKOHATHCS, BH3-
HaYMBINY iX 3a popmyamu (2.3) 1 (2.4):

c--------
=Y

X =216 micauis (18 poxiB); Puc. 2.7
02 =119 (micausa)%;, 0 = +3,4 micaus.

B. 3aKOH HOPMAILHO2O PO3NOOLLY HMOGIPHOCIEI 6UNAOKOBOT GeUYUHI.

3aKOH HOPMAJIBHOT'O PO3MO/ILTY HMOBIPHOCTEH BUITAIKOBOI BETMYMHU
€ pe3yiabTaToM po3pobku 'ayccoM Teopii MOXUOOK BUMIPIOBAHHS 1 TOMY
Horo Ha3WBawTh e 3axonom Iaycca. CyTh IbOTO 3aKOHY TOJISITAE€ B
TOMY, 11O MPY BUMIPIOBAHHI JISSIKOT XapaKTEPUCTUKHU MEBHOI CYKYITHOCTI
CJICMCHTIB 3aBJXK/IU CITOCTEPITalOThCS BIIXMIICHHS B 00MIBa OOKH BiJ HOP-
MU 4epe3 BEJUKY KiJTbKICTh HEKOHTPOJIbOBAHMX MPUYUH, TPUIOMY IO
OLTBIMI Il BIAXWUJICHHS, TO PIAINEe BOHU 3yCcTpidaroThes. [llupokoro momm-
pEHHS 1IeH 3aKOH JIiCTaB y Pi3HUX chepax BUPOOHUIITBA ITPU KOHTPOJIIO-
BaHHI SKOCTI Mpoaykitii. Hampukiran, mianmpueMcTBO BUITYCKA€ CTEPXKHI
JTOBXUHOIO MeTp. Lle o3Hauae, 1110 B cepeTHbOMY JTOBXKUHA CTEPXKHIB J10-
piBHIOE 1 M, ajie BHACTIJIOK HEKOHTPOJbOBAHUX BUIMAIKOBUX MPHUUH
TPAIUISIFOTHCSI BIIXUJICHHS BiJl HOPMH: 3yCTPIYAIOThCS CTEPIXKHI, 110 HA Ya-
CTKHU MIJIIMETpa JOBIII I KOpOTIi Big 1 M, aie OUTBIIICTh CTEPKHIB HE-
ICTOTHO BIAPI3HSIOTHCS Bil HOPMHU. TpaTuIsroThbCs 1 TyKe BEITUKI BIIXH-
seHHs (1 MM 1 GUTBINIE), ajIe HAATO PIJIKO.
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3akon ["aycca xapakTepu3ye TaK0X OKpeMi sIBUIIA COIiaIbHO-TICUXO-
norivHoi npupoau. Hampukitag, moTpiOHO OMIHUTH PO3YMOBI 3710HOCTI
mroAci. IHTYITHBHO KOXEH 3HaE€, IO OUTBINICTE JII0Ied Mae IPpUOIU3HO
OJIHAKOBI 3/1I0HOCTI, TOOTO cepeHi, 1110 € HopMoto. JItoau reHiaabHi, Tak
camo K 1 6e31apHi (6e3 yIIKOIKeHHS TICUXIKH), 3yCTPIYaloThCs MPUOIIN3-
HO OJTHAKOBO PIJIKO.

Haramaemo, 1110 po3Mip cepeHbOl He € pe3yIbTaTOM BUITAJIKY, a BH-
3HAYAEThCS 00 €KTUBHUMU CTINKUMU MPUUYUHAMU, HATIPUKIIA]T JIOBKUHA
CTePI)KHSI BU3HAUAETHCA 3aJJaHHSIM PO3Mipy 1 M Ha IHCTPYMEHTI, 110 Ha-
pi3ae cTepiKHi, a 3MI0HOCTI JTIOJUHNA BU3HAYAIOTHCS IIPUPOTHOIO OYTOBOIO
MO3KY. Pe3ynbTaToM ke BUIAJKY € BIIXUJICHHS BiJI HOPMHU, HAIPUKIIAI,
y pe3yIbTaTl HEIOCKOHAIOCTI HAPI3HOTO 1HCTPYMEHTY, TeMIIepaTyPHUX
KOJIUBAHb 200 X y Pe3yIbTaTi HEKOHTPOJIbOBAHUX YMOB PO3BUTKY ITIOH-
HU TpH OPMYBaHHI i pO3yMOBHUX 3AI0HOCTEH. 3aKOH CepeTHBOI IOISTaE
B TOMY, IIIO X04Ya JesKa XapaKTePUCTUKA KOKHOTO eIEMEHTA B CYKYITHOCTI
3aJICKUTD BiJl BUMAJIKY, il pO3MIp /JIsl CYKYITHOCTI 3arajioM BiJl BUMIAAKY He
3aJIEKHUTB, 1 € MOCTIHHUM, 11O TOPIBHIOE CEPETHIH.

HopmainbHuii 3aK0H OMUCY€E PO3CISTHHSI BUIMAIKOBOT BEJIMYKMH B OKOJII Ce-
PETHBOrO 3HAYEHHSI, KOJIM MaJli BIAXHMJICHHS Bifl CEPETHBOT 3yCTPIYArOThCs
4acTo, a BeJIMKI — PIAKO, aJle OTHAKOBO (CUMETPHYHO) 110 00MIBa OOKH.

I'pacdiyno HOpManbHMIA PO3MOALT TYCTUHH HiMoBipHOCTI BB X 300pa-
KY€ETHCSI CHMETPUYHOIO A3BIHOMIOAIOHO0 KPUBOIO. AHAIIITHYHO IIEH pO3-
ITOJTLT 32 3aKOHOM ['aycca 3amaeThcsl Ha BCIH YUCITOBIH OCI BITACTHBOCTI X
i onucyetbes GyHKuiero Jlamnaca:

1 =%
p(x) = ——e 2 ot (2.7
2na’

Sk BuruuBae 3 popmynu (2.7), el po3noait 3a4aeTbCs JBOMA Napa-
MEeTPaMHU: CEPEHBOI0 apUPMETHUHOIO X 1 Jucrepcieto 02, yHKLIT p(x) 3
PI3HMMMU 3HAYEHHAMU X 1 0> 300paxeni Ha puc. 2.8.

Sk 3a3Havanocs, y 3akoHi posnoauty BB X Mipa mmomoxeHHs — cepe-
HSI X — € HOr0 JeTePMIHOBAHOIO YACTHHOIO, & Mipa PO3CISIHHS — JIUCIIEP-
cist 0° — craTMCTMUHOW. Y 3aJa4ax CTATMCTUYHOTO XapaKTEPY JOBO-
JIUTHCS] BABYATH OCOOJIMBOCTI PO3CISIHHS, 1 TO1 BUTITHO ITO30yTHUCS JIETEP-
MIHOBaHOI YaCTUHU. Y IIbOMY pa3si 3py4HO NepeiTH 0 HOBUX 3MIHHUX
=x-X,

X

SIKI HA3UBAIOTHCS YeHmposanumu, 00 TTOUATOK BUIIIKY 1€l BIIACTUBOCTI
pO3MillleHHI y LIEHTPi po3cisiHHs. ['padiuHo 11e BUpa)aeThes B TOMY, 1110
IMOYATOK KOOPJAUHAT Ha pHC. 2.9, a IEPEHOCUTHCS B TOUKY 31 3HAUCHHSIM
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cepeHboi X (puc. 2.9, 6), a aHAIITUIHO — Y TOMY, 1110 3HAYCHHS Cepe/i-
HBOI B LIEHTPOBAHHX 3MIHHUX JOPIBHIOE HyJI0, TOOTO X, =0; 1pu oMy
CepeIHbOKBAIPATUYHE BIIXUJICHHS 3aTHIIAETHCS HE3MIHHUM:

0,=0,.

=
T >
a =I
1

1

Puc. 2.8

Kpim TOTO, /ISt TOPIBHSHHS PE3yIbTATIB BUMIPIOBAHb 3PYYHO 3Mi-
HHUTHU MaciTad 3MiHHOI 1 IPOTrpaAyIoBaTH Bich aOCIHC y 0e3p0O3MipHHIX
OJIMHHUIISIX, IO JIOPIBHIOIOTH CEPEIHbOMY KBAJIPATHUHOMY BiJIXUJICHHIO
(cranmapry) 0. Onepauis nepexoy 10 HOBOI 3MIHHOI X, HA3MBACTHCA HOP-
myeammnsm, abo cmanoapmusayiero, a SMIHHA — HOpMO8aHoK, a00 cmar-
0apmu308aHoI0:

x -
o

=

X,

= o
H
OH

(2.8)

Y HOPMOBaHMX 3MIHHHMX X, OCHOBHI mapameTpu posmominy X, =0 i
o2 = %1 (puc. 2.9, 6).

3aKOH HOPMAJILHOTO pO3MojiLy mMoBipHocTel BB X Bukopucrosy-
I0Th JIJIS1 PO3PaXyHKY YMCIIOBUX 3HAUEHb (DYHKIII MpU PI3HUX 3HAYEHHSIX
x,;- Hampukian, BUBYA€ThCA MUTAHHSA BIIy4HOCTI CTPIIBLIB HA 3MaraH-
Hsx. [Ipumnyckaersest, M0 CTATUCTUYHUH PO3TO/ILT BUTIAKOBOI BEIMUNHU
ONHUCYETHCSI HOPMAJIBHOIO (PYHKINEIO po3monainy. Take NpUITylIeHHS
MIpaBOMipHE, OCKUIBKU MOKHA BBAXKATH, 110 CTPUIBIIB 3 HAJTO BUCOKOIO 1
HaJITO HU3bKOIO MAMCTEPHICTIO MEHIIIE, OCHOBHA iX Maca y CepelHbOMY
BUSBIISIE OJTHAKOBY MAaWCTEPHICTh. EMITIpHYHUN PO3IMOMIT CTPUIBIIB 3a
KUTBKICTIO BUCTYITIB BIJIOMHI 3 ITOIIEPEIHHOT0 BUKIIATY i BiTOOpaKeHUH y
Tab1. 2.5 1 Ha puc. 2.10. 3HaYeHHS TEOPETUYHOTO PO3IMOALTY HOPMATHHOT
GyHKLii BU3HAYAE€ThCA 32 NOJATKOM | JUIs HOPMOBAHUX 3MiHHMX X,
Ha OCHOBI OOYHMCIICHUX 3 EMITIPHYHOTO PO3IOJITY MmapaMeTpiB ¥ = 151
0 = #5,6. Y Tabi. 2.5 HaBe[eHO BiTHOCHI YaCTOTH W, eMITIpUYHOTO 1 MO-
BIDHOCTI p; TEOPETHYHOIO PO3NOJIIY CTPUILLIB IOAO0 PE3YIbTATIB BIyd-
HOCTI CTPIIbOM, BUMIPSHMX 32 KUIBKICTIO BJIy4HHMX MOCTPIIIB X, ..
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Dik

Puc. 2.9
Tabnuys 2.5

X; 5 10 15 20 25

n, 1 2 4 2 1

W, 0,1 0,2 0,4 0,2 0,1

X, -10 =5 0 +5 +10

Xy -1,8 -0,9 0,0 +0,9 +1,8

P; 0,079 0,266 0,399 0,266 0,079

np, 0,8 2,7 4,0 2,7 0,8
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0.5
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1
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0 X x
PA
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0.5
!
1
1
i o
0 X x

Puc. 2.10

B aHaMITUYHUX OUISX IIUPOKO BUKOPHUCTOBYIOTH IHTETPallbHY (PYHK-
L0 HOPMAJIBHOTO PO3MO/LTY HAKOMMYEHUX KWMoBipHOCTe BB X (mns
3PY4YHOCTI B IOJAAJILIIOMY HOPMOBAHI 3MiHHI X, TI03HaYaTUMEMO X 6e3
3HAUKa):

© lumEy

2 o2
—\/5_[ 2 _Iwe dt.

. /léomooanvruii po3nodin imogipuocmeii 6URAOK060I 6eaUUHU

P(x) = 2.9)

Jlsomooanvnuil po3noodin imogipnocmeii BB X € naiinpocrimum Bumai-
KOM 0araToMOJaIbHOTO PO3MOALTY. SKIIO AesKa CyKYyIHICTh 0cid po3pi-
3HEHa 3a IMEeBHUM IMOKa3HUKOM, CKa)XXIMO, 3a MOIJISIIaMH YU IHTEPECAMU,
TO ¥ PyHKINIO po3mouty iiMoBipHOCcTell BB X MoxHa moiaT y BUTIISI
cynepro3utii npoctux Gpyukiii. [Toscaumo e Ha mpukiai. [Ipumnyc-
THUMO, Ha JIeSKUX 300pax BUBYAETHCS IPOMAJIChKa TyMKa 1010 pedopmMy-
BaHHSI TOCIIOJJAPCTBA HA OCHOBI MPUBATHOI BJIACHOCTI 3aMICTh 3arajbHO-
HapoiHOI. ['poMajisHaM MPOTIOHYETHCS OLIIHUTH CBOE CTABJICHHS JIO L€l
rpooiieMu 3a 15-0a1bHOTO IKAJIOI0 HA OCHOBI TAKOTO 3anuTanHs: “ Sk Bu
CTaBUTECH JI0 IPUBATHU3ALIIT 3araIbBHOHAPOIHOT BIACHOCTI?”

=7 =6 -5 —4 =3 2 -1 0 +1 +2 43 +4 +5 +6 +7

HEraTUBHO IIO3UTHUBHO
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MoskHa BBaXXaTH, 110 KOJU € MPUXWIBHUKU 000X TOUOK 30py, TO
JIYMKH X 3 IIbOTO MTUTAHHSI PI3HUTUMYTHCS K 32 3MICTOM IIi€1 COIiaIbHOT
HAaCTaHOBH, TakK i 3a ii IHTEHCHUBHICTIO. Y TaKOMY pa3i, SKIIO KOXHa 3 TIiJI-
CYKYITHOCTEH OTHUCYETHCS HOPMAJIbHUM 3aKOHOM PO3TOJIIITY MMOBIpHOC-
Teir BB X, mo pi3HATBCS MapaMeTpaMu — CepeaHIMU ¥ JUCTICPCISIMHU, TO
CYKYITHICTb 3arajioM OITMCY€EThCS CYNEPIIO3UIEI0 IUX BOX HOPMaITbHUX
(yHKIIIA, aHATITHYHUN BHUpa3 K01 B qudepeHITialpHIil Ta iHTerpalbpHIN
(opmax mae Takuii BUTIISIIL:

_l-x)? 1%

1”(36):1?’—(><)+1v+(>6):—/1—0262 o +—r1—02:€2 o .
2mo- 2m

. _1a-x)° . RIGEAS

2 g2 2 g2
— [ — S odtt— [ —e *odt.
V2T ‘[00 V2TT _w0+

Bijcranb Mik MAKCUMyMaMH 3arajibHOI KPUBOI PO3IMOMIINY I'yCTUHU
imoBipHOCTel BB X (puc. 2.11) BU3HaAYA€THCS IHTEPBAIIOM MiXK 3HAUCHHSI-

P(x) = P.(x) +Py(x) =

MU CepeIHIX apUPMETUYHUX X_ 1 X, CKIagoBHUX KpuBuX. CTYIiHb iX Iie-

+
PEKpUBAHHS BU3HAYAETHCS TAKOXK IHTEPBAIOM MiXK 3HAUEHHSIMH CEPEJTHIX
1 TUcTepcii. ACHMETPUYHHUI BUTIISA Pe3yIbTy0U0i KpuBoi Ha puc. 2.11
3YMOBJICHUN BIIMIHHICTIO Y CITIBBITHOIIICHHI ABOX I'PyH JACAKUX 300PiB 3
MPOTWICKHUMHU TyMKAMU I[OJIO MPUBATH3AIlll 3aralbHOHAPOIHOT BiIac-
HOCTI I HEPIBHICTIO JTUCIIEPCIN CKJITaI0-
BUX posnoautiB. CymapHa KpuBa Mae
TOYKH MEPErMHY B TOYKAX JIBOX MaKCH-
MYMIB 1 OTHOTO MiHIMyMY, SIKi BiIITOBI-
JIAIOTh TOYKAM CEPEJIHIX 3HAUEHb KOXK-
HOI 31 CKJIAZIOBUX X_1 X, PO3IOALIIB 1 3a-
rajbHOTO PO3IMOJIITY X.

TakuMm YWHOM, CYKYITHICTH 300piB
MOUINIIACH Ha JIBI MIJICYKYITHOCTI, OJTHA
3 IKMX TPUXUIIBHO CTABUTHCS J10 pedop-
MyBaHHsI TOCIIOJIAPCTBA Ha MPUBATHIN
OCHOBI, a 1HIIIa — HEraTUBHO. 3BEPHEMO
yBary Ha Te, II0 CEPEIHsI TAKOTO aCH-
METPUYHOTO PpO3MOJTy ONnu3bKa [0
HYJIS, IO CBIAYUTH Mpo Oalimyke B ce-

8
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PEIHBOMY CTABJICHHSI OIMMUTYBAHUX OCIO /IO 1€l MPOOIeMH, X0ua 3 OTIISAY
Ha puc. 2.11 Gaiigyxux mayxe mMaiio (IepeKprUBaHHSI KPUBHUX HE3HAUHE).
OT1xe, OJTHOTO MapamMeTpa — CepeAHbOI — HETOCTATHBO JIISI XapaKTepHC-
THKHU JIBOX- a00 6araToMoIallbHOTO Po3Mmoainy. @akTUYHO B IbOMY pasi
MMOTPIOHO PO30OUTH CKIaaHy (DYHKINIO Ha CKiIamoBi rpadidHo UM aHa-
JITUYHO ¥ MpOAHANI3yBaTH KOXXHY 3 HUX OKPEMO, BU3HAYAIOUN 3aKOH
pO3MOIiTy HMOBIpHOCTEH BUITAAKOBOI BEIMYMHU 1 Horo mapametpu. Ha
puc. 2.11 cepenne apudmeTHUHe 3HAUEHHS OLIHKU JTyMOK JUISl TPUXHITb-
HHKIB IIPUBATHOI BIIACHOCTI JOPIBHIOE +3 Oau, a T CYIPOTUBHUKIB —
—3 Ganu. B3aemHe moramieHHs X 3HAYEHb JA€ 3arajibHy CEPEIHIO OIliH-
Ky Oim3pko 1 Gamiy.

V3aranpHEHHSIM JIBOXMOJAJIBHOTO PO3IMOIUTY € 0araToMoIabHUN
PO3TIOAUT IMOBIPHOCTEH BUITAIKOBOI BEITMUHNHH.

[Tpu nmomymieHHI CpaBeIIMBOCTI 3aKOHY HOPMAaJIBHOTO PO3IMOALTY
JUISl KOJKHOT TICYKYITHOCTI 3aTaJIbHUI PO3MO/ILT MOXHA 3aITUCATH Y BUT-
JISITI CYTIEPITO3UITT OKpeMHX (DYHKIIIHA 3 PO3ITOIIIICHOIO Baroo a ;

(x-x))*

2
g

|
| =

p(x):Lzﬂe
Van4o;

Oco0JIMBICTh CTPYKTYPH OAraTOMOAAIbHOTO CTATUCTUUHOTO PO3ITO/Ii-
JIy JISKHUTh B OCHOBI CIM’T METO/IIB PO3Ii3HAHHS 00pa3iB a00 TAKCOHOMIl.

2.2. 3AKOH CYMICHOrO PO3noAiny
MMOBIPHOCTEX ABOMIPHOI BUNAAKOBOI
BEJIMMUHU: MAPAMETPU PO3MNOAINY

Jloci Hmiocs mpo 3aKOHHW PO3MOIITy WMOBIPHOCTEH OTHOMIPHOI
BB X. CknagHIIMM BHIIAIKOM € XapaKTEPUCTHKa 00’€KTa 3a 3aKOHOM
CYMICHOT'O pO3MOIiIy iiMoBipHOCTEH nBoMipHOi BB (X, Y). AHamoriuyno
m-MIpHY BUITQJIKOBY BEIMYMHY MOXKHA PO3IIISIATH sIK cucteMy m BB (X,
X,..... X))

OHOMIpHA BUMAJAKOBA BEIMUMHA XaPAKTEPU3YETHCS OJHUM YHUCIIOM
X =x,, a nBomipHa — napoto uucen (X, ¥) = {x, yj}. V¢i MOKITUBI TTapH
nBomipHoi BB (X, Y) 1 iMOBipHOCTI iX MOsIBM 3BeieMO B TaO. 2.7.

Ha nepeTuni croBmuunka x; i psjaka y /; 33HAYCHA WMOBIPHICTB TOTO, IO
nsomipna BB (X,Y) naGyne sHadenns (x,, yj). Skmro momii HecyMicHi
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Tabnuys 2.6

% X Xy .. X; .. X >
» p(x, ) p(x;, ¥y (X y) ()
Y Pxy.y) . Px; y) . P(xgs ) Py
Y, px, ») o (X, ) o (X ») ()
z p(x)) e px) e p(x;) 1

(a 3HAYEHHS BUITAJIKOBOI BETMYMHU SIK TOJII1 HA MIKAJ YMCIOBOI XapaKTe-

PHCTHMKH 3aBXKIU CyMiCHi), TO HMOBIpHICTb p(X = x,) TOro, o X Habyne

3HAa4Y€HHS X,, IOPIBHIOE CyMi HIMOBIpHOCTEH CTOBIMYMKA X; B Ta0I. 2.6:
p(x;) = p(x;, )+ +p(x, )+ +p(x, )

AHAJOTIYHO TIPU JT0/IaBaHHI UMOBIPHOCTEH psIKa Y; OZIEPKIMO mo-
BipHICTh p(Y = yj). OcTtaHHIA PSTOK 1 OCTaHHIA CTOBITUMK BUPAXAIOTh
pOo3MoAiIN HMOBIPHOCTEH KOXHOI cKitagoBoi X Ta Y nBomipHoi BB (X, V),
K1 HA3MBAIOTLCA Oezymosrumu. OCKinbku noii (X = x, ¥ = yj) i=1,..,k
j=1,...,]) yTBOpIOIOTH OBHY TpyIly (3HAYEHHS BUIA/IKOBOI BEJTMUMHH SIK
Hablip BUIMMAAKOBHUX IMOJMIN 3aBXIU YTBOPIOIOTH MOBHY T'PYIY), TO CyMa
WMOBIPHOCTEH 3a OCTAHHIM PSIKOM I 32 OCTaHHIM CTOBITYUKOM, a OTXKE, 1
3a BCIMa yapyHKaMH B Ta0J1. 2.6 TOPIBHIOE OTMHUIL.

CykymHICTh yciX HMoBipHOCTeH aBomipHoi BB (X,Y) dopmye pos-
ITOJT1JT IMOBIPHOCTEH BUITAIKOBOI BETMUNHU. SKIO pO3MOAIT Ma€ CTIHKUI
XapaxTep, HOro Ha3UBAIOTh 3aKOHOM PO3NOOLLY UMOGIDHOCMEN 080OMIPHOT
sunaodkosoi eeauqunuy. J1ns HeniepeppHuX BB X' 1 BB Y 11eit po3momainr Mox-
Ha omucaTh (QYHKITIEO 3MIHHUX X 1 ).

3aB/aHHs COLIOIOTII, sIka BUBYAE CTATUCTHYHI CUCTEMHU, IOJISATAE B
TOMY, 100 3HAWTH 3aKOHHM PO3MOAUTY WMOBIpHOCTEel OaraToMmipHux BB,
sIKi O XapaKTepu3yBaIu ACsKi pealibHi CoIliajbHiI 00’€KTH 3a IIEBHUMH 03-
HaKaMH, BITOOPaKEHNMHU B COIIOJIOTIYHUX aHKETaX.

Posnoxin BB X, saxuii yrBoproe IMOBIPHOCTI p(X,) B OCTAHHBOMY PsiJI-
Ky Tabi1. 2.6 nmpu Oynb-akux 3HaYeHHX BB Y, € 6e3ymosnum. Cyma nipx
IMOBIPHOCTEH, K BUJIHO 3 Ta0I1. 2.6, mopiBHIOE OMUHUIN. KOXHUI psImOK
Taba. 2.6 BUpakae po3noAin iMmoBipHOCTel BB X, ame npu ¢dikcoBaHUX
3HaueHHsx BB Y, nanpukinagnpu Y =y ' 1 cyma ITuX iMOBIpHOCTEH 3a PsiI-
KOM He JIOPIBHIOE OJIMHUII. /{711 HOpMYBaHHSI TTOAUTUMO KOXHHH €JIeMEHT
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psJKa, HATPUKJIIAJ, TOH, [0 BIATOBI/Ia€ 3HAUCHHIO ¥ = } Ha 3HAYCHHS
06e3yMOBHOI HMOBIpHOCTI p(y j):
P(x;9;)

p(y j)

VTBOpeHa CYKYITHICTh IMOBIPHOCTEH Ha3MBAETHCS YMOGHUM PO3ITOTI-
JIoM iMoBipHOCTeH BB X 3a ymoBu, mo Y =y it 1 BimoOparkae 3aJIe)KHICTh
ckiragoBux X 1 Y nBomiproi BB (X, Y):

p(xly;) oo p(xily;) oo p(xely)).

Cyma 1nMx iMOBIpHOCTEH 32 KOXHUM PSIIKOM JOPIBHIOE OJIMHUILIL.
CrpaB[ii, OCKUIbKY MTPpH (PIKCOBAHOMY 3HAUCHHI y; cyma €IIEMEHTIB PsAKa
> p(x;, yj) =p(y j), TO ¥ cyMa YMOBHHX IMOBIPHOCTEH y3JIOBK IILOTO CaMO-
ro psaKa

p(x;ly;) =

Py _ p(yy)

> r(xly)=3% =1

r(y;))  p(y))

VMOBHI HIMOBIPHOCTI p(X,, yj) nBomipHoi BB (X, Y) 3Bememo B Tab. 2.7.

Tabnuys 2.7
% X Xy . X; . X 2z
i px 1y plx; |y x| yy) 1
Y POy 1y) ;1) P(xly) 1
7 (X)) o p(x;1y) o x| y) 1
p(x)) e p(x) e p(x;) 1

VMOBHHUI PO3MOIiT iIMOBIpHOCTEH p(x | j), SIK 1 6e3yMOBHMIA p(X), Xa-
PAKTEpU3YEThCS THMU CAMUMU JIBOMA NMapaMeTpaMu: YMOBHUM MaTeMa-
TUYHUM OYIKYBAaHHSIM 1 YMOBHOIO JUCIIepCiero. Tabuin yMOBHHIX iIMOBIp-
HOCTEH y Teopil HMOBIPHOCTEH BiNMOBIIae TaOIHIS BITHOCHUX YacTOT
y MaTeMaTUYHIN CTATUCTHII, SKi B JIIMITI OTTUCYIOTHCS Ti€I0 camMoIo (PyHK-
€0 PO3MOJIUTY, IO i YMOBHHH PO3MOIUT IMOBIPHOCTEH. YMOBHHM PO3-
TOJIiJT BITHOCHUX YaCTOT XaPaKTEPU3YEThCS TAKUMH MTapaMeTPaMU: YMOB-
HOIO CEPETHBOI0 apU(PMETHUHO, YMOBHOIO JTUCIIEPCIED 1 YMOBHUM Ce-
PEIHBOKBAIPATHYHUM BIIXMJICHHSIM.
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AHaIOTiuHI MipKyBaHHS MOHa HABECTH 1 MO0 CKJIAA0BOI Y IBO-
mipHoi BB (X,Y). YmosHa iiMmoBipHicTe BB Y ipu X =X;

_p(xi,p))
p(yjlxi) _—p(Xi) .

CyKyIHICTh YMOBHHUX IMOBIPHOCTEH y3/10BXK BIAMOBIAHUX CTOBITYHMKIB
YTBOPIOE YMOBHUIT po3nojiiii BB Y, i cyma iX y370B%k CTOBIMUMKA JIOPIB-
HIOE OAWHMIN. SIK MPUKIaa PO3IISHEMO CIUIBHUN CTATUCTUYHHUNA PO3-
TOJIJT CIIOPTCMEHIB-CTPUIBIB 3 [BOX 3anuTanb. [lepmre: “Ckiabku pa3iB
Bu Biyuunu B 1ib Ha TPEHYBAHHSX 31 cTpuIbOM?”; OMY BiAMOBigae
BB X. dpyre: “Uu now’s3yete Bu pe3ynbTaTu TpeHYBaHb 3 (i3UYHOIO
miaroToBKolo?”; iomy Binnmosizae BB Y. EMmipuuni nani onuryBanHs 10
CIIOPTCMEHIB MoJaHo B Tabm. 2.8 i 2.9 BiAMOBITHO B aOCOMIOTHUX YaCTO-
Tax 71,1 BIAHOCHHUX W,.

Tabauys 2.8
n(x; y)
< 5 10 15 20 25 5
0 1 1 1 2 0 5
1 0 1 3 0 1 5
n, 1 2 4 2 1 10
Tabauys 2.9
w(x;, y)
<& 5 10 15 20 25 5
0 0,1 0,1 0,1 0,2 0,0 0,5
1 0,0 0,1 0,3 0,0 0,1 0,5
W, 0,1 0,2 0,4 0,2 0,1 1,0

Tabmuusm. 2.8 1 2.9 BinnosimaroTs Tabm. 2.10 1 2.11 BinnosigHo yMOB-
HUX 1 0€3YMOBHUX PO3MOJLIIB BITHOCHUX 4acTOT w(x | ) 1 w(y | x). Kox-
HUH PSIIOK YMOBHOTO PO3NOALTY W(X | ) 1 BILITOBITHO KOXHUI CTOBITYUK
YMOBHOT'O po3moiiy w(y | xX) XapakTepu3yIlOThCsl IEBHUMU 3HAUCHHSIMU
YMOBHOI cepelHbo1 apuMeTHUHOI, YMOBHOI IUCIIEPCii 1 yMOBHOTO cepe-
HbOKBAIPATUYHOTO BiIXUJICHHS.

[Tpu BUBUEHHI OJHOMIPHHUX BHITAJKOBUX BEIMYMUH OYJIO BU3HAYCHO,
110 3aKOHU PO3MOJLITY OMUCYIOTHCS IHTETPalbHOIO 1 JU(epeHiaIbHOI0
(dyHkuismu posnoairy iimoBipHocteit BB (X, Y). [nterpansHa ¢yHkuis (Ha-
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Tabnuys 2.10
W)

s 5 10 15 20 25 b3 X o? o
0 0,2 0,2 0,2 0,4 0,0 1,0 14 34
1 0,0 0,2 0,6 0,0 0,2 1,0 16 24 5
0,1 0,2 0,4 0,2 0,1 1,0 15 30 5,5
Tabnuys 2.11
w(y; | x)

P 5 10 15 20 25 w(y)
0 1,0 0,5 0,25 1,0 0,0 0,5
1 0,0 0,5 0,75 0,0 1,0 0,5
s 1,0 1,0 1,0 1,0 1,0 1,0
w, 0,0 0,5 0,75 0,0 1,0 0,5
o2 = wyw, 0,0 0,25 0,19 0,0 0,0 0,25
o 0,0 0,5 0,44 0,0 0,0 0,5

KOIMUWYEHUX) IMOBIPHOCTEH MOKa3ye WMOBIPHICTH TOTO, O X 1 ¥ MOXKYTh
HabyBatn Oyb-Ky Mapy 3HAYCHB, HE MCPEBUIIYIOUNX 3HAUCHD X, 1), a
nudepeHtiaabHa QyHKIS (TyCTUHA MMOBIPHOCTI) MOKa3ye HMOBIPHICTD
TOro, 10 X i ¥ MOXYTh HaOyBaTH 3HAYEHHs B MAJIOMY OKOJI X; i Y, st He-
NEPEPBHUX BEMYMH (i caMe 3HAYEeHHS X, 1 Y, U TUCKPETHUX BEJIUYUH).

JBi BB X 1 BB Y Ha3uBatoThCs HesaiechuMu, IKIIO 3aKOH PO3IOJILTY
OJIHIET 3 HUX HE 3alIeKUTh Bi/I 3aKOHY PO3MOALTY iHIIOI. SIK 1y BUMIAJKY
He3aJIeKHUX MoAil (IuB. migposa. 2.1), dyHKIisS po3moainy HMOBIpHOCTI
nBoMipHoi BB (X, Y) posnanaeTbes Ha CIBMHOXKHUKHU PO3IOIUIIB He3a-
nexxHux BB X1 BB V.

(%) = p(X)pa ().
VYMOBHI pO3MOIIIH HE3AIKHUX BUTIAKOBUX BEITMYMH TOPIBHIOIOTH 1X
0Ee3yMOBHHMM PO3IO/ILTAM:

p(x[y) = p(x); p(y1x) =py).

KoxHuii 3 omHOMIpHUX po3mojimB imMoBipHocTeih BB X i BB Y
XapaKTePU3YIOThCS IBOMA IMapaMeTpaMu — CEPEAHbOIO i TUCITIEPCiETo, a
po3noin iMoBipHOCTI JBoMipHOT BB (X, Y) y 3aranpHOMY BUIAJIKY, KOJIU
cknagoBi BB X1 BB Y € 3ane:)xHUMH, XapaKTepU3YyEThCS T’ AThbMa Mapa-
MeTPaMH — CEePEeIHIMHU, AUCIEPCISIMU TI0 X 1 Y, & TAKOK KOe(DIIIEHTOM KO-
petsiiii 7.
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Kopensuiiinnii 38’130k aBox BB X 1 BB Y'y teopii iiMoBipHOCTEI BH-

3HAYAETHCS KOPEIALIHHIM MOMEHTOM
K =M[(X -M[X])(Y -M[Y])]
abo w1 HopmoBaHuX BB X' #1 V' [nmuB. (2.8)] — xoedimieHTOM KOpesIii
Oy -m[x] Y-M[Y]H_ K
r=[X, Y, =MQ3 [X] [ ]D: .

g (O O'y B g, O'y
Y MaTeMaTHuHINi CTATUCTHULI KOSDIIIEHT KOPEJALIT pO3paxoBYIOTh 3a

CTATUCTMYHMMHU 3HAYEHHSIMHU PAIIB X; 1 Y /» IOTIEPEIHBO OOYMCITUBIIN TTa-
pameTpu X, ¥, 0,10, 3a hopmymnoro

vor _ L (5 =X)(; =)
r=X'Y _ZETG:' (2.10)

KoedimienT kopensmii Ha0yBae Oyab-SIKUX 3HaAUCHb Mk —1 1 +1.

3aKoHM JBOMIpPHOrO PO3MOaiIY

Sk mpuknaau GyHKIE pO3ITOILTY HMOBIPHOCTEH OTHOMIPHUX BHUIIAI-
KOBHUX BEJIMYUH OYJ0 PO3TIAHYTO O-QYHKIIIO, (DYHKIIIO PIBHOMIPHOTO
MPSAMOKYTHOTO PO3MOILTY 1 (YHKIIIO HOpMalIbHOTO posnominy BB X.
CxitagoBi nBoMipaoi BB (X,Y) MoXyTh OyTH PO3MOAICHI 32 OOHUM 13
[IMX 3aKOHIB y PI3HUX KOMOIHAIISAX, IO TIPU CYMIIIIEHHI Ja€ CKJIaTHHUH 3a-
KOH PO3MNOMINY WMOBIPHOCTEH [IBOMIpPHOI BMIIaJIKOBOI BEIMYHHHU.
Hanpuknan, rpadix &-¢ynkuii nBomipaoi BB (X, Y) — 1ie Touka Haj ruto-
muHOI0 xOy, Ko obuasi ckiragosi BB X 1 BB Y po3momiieni 3a 3ako-
HoM O-pyHkuil (puc. 2.12, a). Sxuo x BB Y po3nomineHa 3a 3aKOHOM
O-¢pyHkuii, a BB X, ckaxiMo, 32 3aKOHOM PIBHOMIPHOTO MPSMOKYTHOTO
posnoiny, To rpadik posnoaiiny BB (X,Y) Mae BUIIISIT TOPU3OHTATBHOI
JTiHIT HaJT IontuHOI0 X Oy, mapaieiabHoi oci Ox (puc. 2.12, 6).

Sxmo BB X po3smomineHa 3a 3aKOHOM IPSIMOKYTHOTO PO3MOMILTY, a
BB Y — 3a 3aKOHOM HOPMaJILHOT'O PO3IO/IUTY, TO 3aKOH PO3IOALTY HMO-
BipHOCTe# aBoMipHOI BB (X, Y) Mae Bursiy1 13BIHONOAIOHOT IIMITIHIPUY-
HOI ITOBEPXHI 3 TBIPHOIO, apalieIbHO0 oci Ox (puc. 2.12, 6).

HaifmiikaBimuii BUMMag0K, [0 HaWdacTile 3yCTpidaeThCs Ha Ipak-
THUL, — 1€ 3aKOH HOPMAJIBHOTO PO3MOALTY WMOBIpHOCTEH ABOMIPHOI
BB (X.,Y), xomu BB X1 BB Y po3nofineni koxHa 3a 3aKOHOM HOpMaJIbHO-
ro posnomainy (puc. 2.13). IlepetuH miei moBepxHi miomuHaMu xOp 1 yOp
mapajenbHo ocsiM Ox 1 Oy nae rpadikd YMOBHHX PO3IOILUTIB IMOBIPHOC-
teit p(x | ¥) 1 p(y| x). KoxxHuit yMOBHUH po3Moii, K 1 OTHOMIpHUH, Xa-
PAKTEPU3YETHCS CEPEIHBOIO 1 TUCTIEPCIETO.
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Puc. 2.12

Puc. 2.13

AHATITHYHO HOPMAJIBHUN 3aKOH PO3MOILTY HMOBIPHOCTEN ABOMIPHOL
BB (X,Y) 3anucyeTbcs QyHKIISIME B IHTETpaIbHIA 1 AudepeHiaabHil
dbopmax. HopmanbHuit po3moaii TYCTUHU HMOBIPHOCTI OTIUCYETHCS Ta-
koto pyHkIeo (udepeniiitna popma):

1
p(x,y)=———F——e
2no, o, V1-r?

L Ha%? 2-9)0-7), 07
2(1—r2)H oy 0:0y o H

s nezanexuux BB X' 1 BB Y 3 koeditientom kopessiii » = 0 ckiai-
HUH posnoain asomipHoi BB (X, Y) po3knagaerbes Ha 1BI GyHKIIT po3mo-
niny BBXi1BB Y

1(x-x)

1 62 a2

1
p(x, ) =p(x) p(y) =—F— —_—
J2no: y21a,
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Hamnpukian, MoXHa BUCYHYTH TIMOTE3Y, 1110 PO3IO/ILT CIIOPTCMEHIB 3
muTaHb “CKiUThbKH pa3iB By BIyYniIv B I HA TPEHYBAHHSX 31 CTPUTHOU?”
1 “Sx Bu omiHroeTe cBotO (Di3WUHY MiATOTOBKY?” OMUCYETHCS HOPMaJlb-
HHUM po3moAiioM iMoBipHOCcTel aBoMmipHoi BB (X, Y). Ile o3Hauae Take
MIPUIYIIECHHS B aHalTi31 ogHoMipHOI BB X: cepen cmopTcMeHIB 0THAKOBO
PIIKO 3YCTPIYArOTHCS CTPLIBII 3 JTy’Ke HU3BKOIO 1 qy’KE BHCOKOIO PE3yITh-
TaTUBHICTIO CTPLTLOM ITO MIIIIEHSX, OCHOBHA 1X Maca MalCTepHO BUKOHYE
BIIPABU 31 CTPLIBLOM 1 pe3ylbTaT BU3HAYAETHCS NMPUOIIU3HO OTHAKOBOIO
KIJTBKICTIO BJIYYEHb Yy MIIICHB, SKa TOPIBHIOE CepeAHill apupMeTHIHIN
(TIpoekIIist A3BIHOMOAIOHOI TTOBEpXHI Ha ITonuHYy pOx Ha puc. 2.13). Box-
HOYAaC MO’KHA TPUITYCTHTH, IO W OIIHKMA KYpPCaHTIB MO0 (hi3HIHOI
MITOTOBKU OYIyTh MEPEBaXHO 3aJIOBITBHUMH 1 TOOpHMHU ¥ HabaraTto
MeEHIIIe Oy/Ie OIIHOK SIK He3aI0BUTBHUX, TaK 1 BITMIHHHX, TOOTO 1 CKJTag0-
Ba ABOMipHOI BB Y ommcyeTbcst 3aKOHOM HOPMAJBHOTO pO3MOAUTy (TIpo-
eKIlis 13BIHOIOIIOHOT TTOBepXHI Ha mmromuHy pOy Ha puc. 2.13). Kpim
TOT0, M)XK BJJACTUBOCTSIMH X 1 ) Ma€ OYTH 3B’SI30K, III0 BUMIPIOETHCS Koedi-
IIIEHTOM KOPEJIALii, MPHYIOMY HOTro 3HaUCHHS mBH e gogatHe 0 <r < 1.
Lle o3HavaTuMe, 10 OLTBIIIN KUTPKOCTI BIIYYHHX ITOCTPLTIB MAFOTh BIJIITO-
BigaTH 1 BUIII OIIHKU (izudyHOi migroToBku. KoedimieHT Kopesiii xa-
paKTepHU3y€E CYKYIHICTh CIIOPTCMEHIB 3arajioM, 1 CTYIiHb HOTO CTIHKOCTI
BH3HAYA€ MOXKITUBICTh MOOYA0BU MAaTEMATUUHOI MOJIEN Yy BUTIISA/I perpe-
cifiHOTro piBHSHHS. PiBHICTE HYITIO Koe(imieHTa KOPEJIAIii TBOX HOPMallb-
HO PO3MOJIJICHNX BUMAAKOBUX BETUYMH O3HAYasa O BiJICYTHICTh 3B’SI3KY
MIX pe3ylIibTaTaMU TPEHYBaHb 31 CTPUTHOU 1 (PI3UYHOIO MATOTOBKOO Ky -
CaHTIB, IO BUKJIMKAE CYMHIB.

CKJTaTHIIIAM € BUNA0K CYMICHOTO pO3IOALTY HMOBIpHOCTEH OaraTo-
mipnoi BB (X, X,, ..., X) cuctemun Kopemorounx Mixk co6010 i po3noi-
JIEHUX Yy MPUHINII 32 pisHuMU 3akonamu BB X, BB X, ..., BB X,. Bu-
3HAYEHHS B 1[I CUCTEMI KOOPJIMHAT Y MeXaxX 3aJJaHOr0 HAOJIMKEHHS Op-
TOTOHAIIBHOI, TOOTO HEKOPEIbOBAHOI, MEHIIOI PO3MIPHOCTI CHUCTEMHU
KOOPJIMHAT, OCl SIKOT IHTEPIPETYIOTHCS K (PAKTOPHU, CTAHOBUTH CYTHICTH
3a7a4 (haKTOPHOTO aHAJII3Y.

[Ile ckmagHIIUM BUIAJIKOM € PO3MOILI IMOBIpHOCTEH OaraTtomo-
nanbHoi 6aratomipnoi BB (X, X, ..., X)). Bitnosiana ¢ynkuis onucye
HEPIBHOMIPHUM PO3IOIUT TYCTHUHA TOYOK y OaraToMipHOMY IPOCTOPI
y BUTJISIZI JIOKQIBHUX YTBOpeHb. Ha BIACTUBOCTI PO3PI3HATH OKPEMI 3Ty-
CTKH TOYOK, [0 HA3MBAIOTHCSI TAKCOHAMU 1 OTMCYIOTHCSI 0araToMo/1alb-
HUM PO3IMOMIIIOM BHUIIAIKOBOI BETMYUHU, ITOOY/I0BAHI aITOPUTMHU 3 PO3-
MM3HAHHS 00pa3iB.
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[TpoimrocTpyeMO cKa3zaHe Ha MPHKIAAl JBOMOJAIBHOTO PO3MOJLTY
nBomipHoi BB (X, Y). [Ipunyctumo, 3’ICOBYETHCS TPpOMaJICbKa TyMKa MO-
JIOJII 11010 €(heKTUBHOCTI MPOBEACHHS Y CYCITUTBCTBI PUHKOBUX peOpM.
3rigHO 3 BUKOHAHUM aHaJli30M PO3MOJiI BiAMOBIIe ONMUTAHUX OCIO Ha
3armuTaHHs “ Sk Bu ctaBuTeCh 10 MpUBaTH3AaIlii HAPOTHOTO MaitHa?” OITH-
CYETBhCS IBOMOJAIIBHOI (GyHKINE0 po3moairy BB X, ska BimoOpaxkae
PO3TOAIT MOJIOII Ha MPUXUIBHUKIB 1 MPOTUBHUKIB Takoi peopmu. ITpu-
IyCTUMO, PO3TOJIIJT OMMUTAHUX 0Ci0 3 iHIIOTO NMuTaHHs “Sk Bu craBuTech
JIO0 HaJaHHS He3a0e3MMeYeHUM IpOMasTHAM COIliajIbHOI TOMOMOTH?” OIH-
CYETHCS TPOCTUM HOPMAIIBHUM po3noiioM BB Y, 3rijgHo 3 skuM BCi BUC-
JIOBUJIM TIO3UTHUBHE CTABJIEHHS IIOJIO IOTO. Y TakKoMy pasi rpadiqHo
JIBOMIPHUI CTATUCTUYHUIN PO3IOJII MATHME BUIJISIT CKIIAJIHOT IBOTOPOOT
MmoBepxHi. [HTEepIpeTaliis ogep:kaHuX TAKCOHIB BioOpaskae po3ImoIij MO-
JIOJII Ha MPUXIIBHUKIB 1 MPOTUBHUKIB pedopm. Sxkimo 6 posmomian 3
IHIIUX TTUTaHb OyiIu 0araToMoOJalbHIMHU, TO KapTHUHA sBisiiIa 6 cob6o1o
cuctemMy TopOiB HaJ ITOMTUHO0 X0y, KUTBKICT 1 PO3IMOIUT SKUX BU3HAUA-
FOTh TUITOJIOTIF0 MOJIO/I 111010 MEPEKOHAHB Y JIOLITbHOCTI TPOBEACHHS pe-

hopm.

KonTtponsHi nuraHHs

1. HaBezniTh BU3HAYEHHS 3aKOHY PO3IO/ALTY HMOBIPHOCTEH BUIIAAKOBOI BETUYH-
HHU.
2. Illo Take HEBMOPSIKOBAHUI, pAH)KOBAHMH 1 BapialiiiHuii psan?
. o Take nudepeHianbHa i iHTerpanbHa QyHKIIT po3noainy iiMoBipHOCTEN
BUIIAIKOBOI BEJIMYNHU?
. BusHauTe mapaMeTpu CTaTUCTHYHOTO PO3IO/LTY, 30KpeMa TUXOTOMIUHOTO.
. CyTHICTb 3aKOHY BEJIMKHX YHCET 400 3aKOHY CEPEIHBOI.
. 3aKOHU PO3MOALTY HMOBIPHOCTEH BUITAKOBOI BETMYMHH.
. OxapakTepusyiiTe 3aKOH HOPMAJILHOTO PO3MOAUTY HIMOBIpHOCTEH BUITAIKOBOI
BEJIMYMHHU 1 HOTO MapaMeTpu.
8. OxapaxkTepu3yiiTe 3aKOH PO3IMOILTY HMOBIPHOCTEI TBOMIPHOI BUIAIKOBOI Be-
JINYMHU 1 HOTO TTapaMeTpu.
9. Illo Take iMOBIpHICTH 0€3yMOBHOTO il YMOBHOTO PO3IO/LIIB IMOBIPpHOCTEIH
JIBOMIPHOI BUIIAAKOBOT BETMUUHU?
10. o o3Havae KOpensiiHU 3B’ 130K ABOX BHUITAIKOBUX BEJIUYMH 1 1[0 TAKe KO-
ediuieHT Kopeswii?
11. 3akoHH po3oaity HMOBIPHOCTEH ABOMIPHOT BUIIAIKOBOI BEJIMYHUHHU.
12. OxapakTepu3yiiTe 3aKOH HOPMAJIBHOTO PO3IO/Ty HMOBIPHOCTEH TBOMIpHOI
BUITIQJKOBOI BEJIMYMHU 1 1Or0 mapaMeTpu.

W

O\ L A
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Po3pgin 3 —

BUBIPKOBUM
METOL

Panime 6y10 po3riIsiHyTO i7ICF0 OMUCY KOHKPETHUX CTATUCTHYHUX PO3-
MMOIUTIB CYKYITHOCTEH €JIEMCHTapHUX OO0’€KTIB 3aKOHAMH PO3MOMILTY
WMOBIpHOCTEH BUMAJAKOBOI BeMMUMHU. OIHUM 3 TEOPETUYHHUX 3aBIaHb
COIIOJIOTIYHUX JTOCII/DKEHD € KiTacU(iKaIlisd CTATUCTUYHUX COIIaIbHUX
SIBUII 1 TTOIIYK IMOBIPHICHHX 3aKOHIB iX OITMCY, Y TOMY YHCII 3aKOHIB
OIHO- Ta OaraToMOJaJIbHUX PO3MOIIIIB IMOBIPHOCTEH OTHO- Ta OaraTo-
MipHHUX BHUITQIKOBUX BEIIMYMH, 0 30araTmiio O creriajabHi COIMiOIOTIUHI
Teopii.

Po3B’s13aHHS TEOPETUUHMX 3aBIaHb, SKi BKIIOYAIOTH IMOMIYK (hYHKITIH
po3MoIity HMOBIPHOCTE, Tiepeibayae BUBUCHHS TOBHOI CYKYITHOCTI elie-
MEHTapHUX 00’€KTIB, OJTHAK HACIIPAB/Ii IOCII/KEHHSI OXOTUTIOE JIUIIIE Yac-
THHY IIi€l cyKymHocTi. Uepe3 HEIICHTUYHICTh YMOB OJCP)KaHHS CTATHC-
THYHUX JAHUX PI3HUX MiACYKYITHOCTEH eMITIpUYHI PO3IOMIIA B HUX MO-
KYTh ICTOTHO PI3HUTHCS MiX CO00I0 1 13 3arajbHUM po3mnoaiaioM. Lle
CTOCYETBCS PO3MOIIITIB CYKYITHOCTEH ONMMUTYBAHUX OCIO Y COIOIOTIUHHIX
nocipkeHHsx. Lle oiHe 3aBIaHHS MaTEMATHYHOI CTATUCTUKH TIOJISATAE B
TOMYy, 10O Ha OCHOBI BHOIPKOBOTO OMUTYBaHHS O0OMEKEHOI KITBKOCTI
IHIMBIIIB OJep>KaHI BHCHOBKHM MOYKHA OYJI0 MOIIMPHUTH Ha BCIO (TCHEpaITh-
HY) CYKYITHICTB O0’€KTIB IIOJIO JOCITIIKYBAaHOI COIIaIbHOI IMPOOIEMU.
Tpeba qomortucs, mob BUOIpKOBa CYKYIHICTE cTaja MOJICILIIO TeHEepallh-
HOI CYKYITHOCTI, TOOTO 100 Ha Hill 3 MPUIHATHOIO TOYHICTIO BIITBOPIO-
BaBCsI 34KOH PO3MOJILITY HIMOBIpHOCTEH BUITaIKOBOI BETMYMHU.

Ha gomy x 6a3yroThcs i1ei BHOIpKOBOTO METOTY?

Hagsenemo neski BusHaueHHS. CyKYITHICTh IHAUBIAIB, TS IKOi HEOO-
X1THO BCTAHOBUTH aHAJITHYHUH BUI, 200 3aKOH PO3MOAUTY HMOBIpHOC-
Teil BUIMAIKOBOT BEIMUUHMY, 1 HOTO ITApaMETPH 3a OJHIEIO UM KITbKOMA Xa-
PAKTEPUCTUKAMH B PE3yJbTATi COLIATBHOTO JIOCII/KEHHS, HA3UBAEThCS
2eHepaNbHOI0, 4 YACTHHA TEHEPAThHOI CYKYITHOCTI, pe3yJIbTATH eMITipHY-
HOTO JOCITIJDKEHHS SKOI 1010 3aKOHY 1 TapaMeTpiB PO3IOILTY 3a IIMHU
XapaKTEePUCTUKAMU MOIIUPIOIOTHCS Ha BCIO TeHEPaIbHY CYKYITHICTb, Ha-
3UBAETHCS BUOIPKOBOIO CYKYNHICIIO, 400 8UOIPKOIO.

42



SIKicTh BUOIPKH OI[IHIOIOTH 32 JBOMA IMOKA3HUKAMU: Penpe3eHmanmus-
Hicmio 1 Haditinicmro, a00 mounicmio BUMIPIOBAHb 1 eapanmicio 1€l TOU-
HOCTI.

PosrisiHeMo, Ha OCHOBI SIKMX MIpKyBaHb BUSHAYAETHCS UOIPKOBA Y-
KYNHicMb, a TAKOXK MPOAHATIZYEMO TIOHSTTS penpe3eHmamusHocmi W Ha-
Oftinocmi BUOIpKU. 3a3HAYNMO, 110 METONKA PO3PaxyHKy BUOIPKU PO3-
poOiteHa mIs OAHIET O3HAKM, a OCKIIPKH B COIIIOJIOTIUHIN aHKETI HaBO-
JUTBHCS KITbKA JIECATKIB 3alIUTaHb, TO I METOAMKA 3aCTOCOBYETHCS /10
KOXKHOT'0 3anuTaHHs okpemo. OKpiM TOro, HABOJIUTHCS OaraToMipHa Kiia-
cudikais 00’€KTiB 32 IEBHUMHU CTATUCTUYHUMH MTOKA3HUKAMU, BKIIOUE-
HHUMH B COITIOJIOTIYHY aHKETY.

[TpoaHainizyeMo, 3 SIKUX MIpKyBaHb OOUMCIIOETHCS OOCSAT BUOIPKH,
TOOTO KUIBKICTh PECIIOH/ICHTIB 7 JJIs1 OTIUTYBAHHS.

Jlorika oOrpyHTYBaHHS pEIPe3eHTaTUBHOCTI M HAIHHOCTI TaK 3BaHOI
eracte eunaodxkosol subdipku (B IKy 0COOH BIZOMPAIOTHCS BUIIAKOBO 3 OyIb-
SIKOT YaCTUHU T'€HEPaIbHOI CYKYITHOCT1) TPYHTYEThCS Ha aHai31 0gox 3a-
KOHIB PO3IOJIUIIB IMOBIPHOCTEN BUNAAKOBOI Bejtnunnu (puc. 3.1): perpe-
3CHTATUBHICTH TIOB’s3aHa 3 PO3IO/ILJIOM OIMMTYBaHUX OCiO TeHepaibHOI N 1
BUOIPKOBOI 71 CYKYITHOCTEH 32 IIKAJIO 3aJaH0i XapaKTEPUCTUKH X (BEpX-
Hili rpadik), a HATIHHICTD — 3 PO3MOJILIOM CEPEAHIX apUPMETUYHUX 3HA-
YeHb X; PI3HUX BUOIPOK (HMKHIiH rpadik). BBenemo HeoOXiiHI TO3HAUEHHS
IS TTapaMeTPiB X PO3MOAUIiB (Tadr. 3.1).

N, n A

N J
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Tabnuys 3.1

. . CepenHbo-
. L Opmuauns |KixpkicTs .
CykymHicTs| BB|IMoBipHicTh . Cepenns | qucriepcist | kBagpaTHuHE
CYKYITHOCTI| OTMHUIIb .

BIAXMIICHHS
Cenepanbhal X P,p InauBig N a a2 o
Bubipkosa | X Pp TunuBin n x a2 o

. = Bubipk
BubGipok | X P,p ubiposa n b B2 B
cepeiHs

Jltst imrocTpallii HaBeIeHI PO3MOIIH TO0YIOBaHI HAa HEMEPEPBHUX, a
HE Ha IHTEepBaJbHUX IIKaIaX, 0 Ja€ 3MOTY PO3IJISIIATA HAOYHIII Here-
pepBHI KPUBI 3aMICTh MOJITOHIB 1 TicTorpaM. KpiM Toro, 1mob mokasaTtu
pI3HHUITIO B 00csITax TeHepajJbHOI Ta BUOIPKOBOI CYKyITHOCTEH, rpadiku
po3moAiTiB MOOyI0BaHI TS aOCOFOTHUX YaCTOT (Ha OCl OpIMHAT BiKITa-
JICHI YaCTOTH).

Ha Bepxabomy rpadiky (puc. 3.1) 300pakeHUA TIMOTETHYHUH 3aKOH
PO3IOJLIY TeHEPaIbHOI CYKYITHOCTI, SIKOMY BI/IOBIfA€ Aesika (QyHKILs
posnoniny, Hanpuknan Iaycca. Moro mapamerpu a, a2 i o Hesinzomi, i ix
HeOOXiTHO OL[IHUTH 3a ITApaMeTpaMK PO3MO/iTy BUOIpKH X, 021 C.

B okpemux Bumanmkax (hyHKIIFO PO3MOAUTY T€HEPaAIIbHOI CYKYITHOCTI
HA3UBAIOTh MeopemuiHoio, OCKIIbKH BOHA BU3HAYAE HMOBIPHICTD JIESIKO-
O 3HAYCHHS BUITAJKOBOI BEIMUMHU, a (DYHKIIIFO PO3IOMITY BUOIPKH —
eMnipuuHoio, OCKIJIbKA BOHA BU3HAYA€E BITHOCHI YaCTOTH BUIAJIKOBUX Be-
JIUYVH.

Hexaif 3 renepabHOI CYKYITHOCTI 3p00JIEHO 7 BUOIPOK, KOKHA 3 SIKUX
OTIMCYETHCSI IIAM CAMUM 3aKOHOM PO3IOJILTY.

Ha BepxaboMy rpadiky puc. 3.1 300pakeHO TPH KPUBI pO3MOIITIB BH-
OIPKOBUX CYKYITHOCTEW 3 MHOKMHHU YSIBHUX, KOXHA 3 SIKUX XapaKTepu-
3YETHCS] IEBHUMM 3HAUYEHHSIMU I1apaMeTpiB X, Oiz 10, nei=1,2,

V KOHKPETHOMY COIIaJTbHO-TICHXOJIOTIYHOMY JTOCIIIKCHHI peaTi3yeThCs
0JIHa 3 BUOIPOK, MapaMeTpH K01 O3HAYMMO JiTepaMu 6e3 iHAeKCiB X, 02
1 0 (po3TJIsi OKpEeMUX BUOIPOK CTaHEe B IMPUTO/II TPH BU3HAUCHHI HaJTil-
HOCTI OJTHI€] pealti3oBaHoi BUOIpKN). UKCI0BI 3HAUCHHS ITUX MTAPAMETPIB Y
BHUOIpIIl HA3MBAIOTHCS MOYKOBUMU OYIHKAMU HEBITOMUX 3HAYEHD X I1a-
paMeTpiB reHepaabHOI CyKymHOCTI. OTHaK OCKITBKU TOYKOBI OIIIHKUA MO-
JKYTh ICTOTHO BiJIPi3HITHCH BiJl CIIPaBXHIX 3HAUCHb I'eHEPAIBHUX IMTapa-
METPIB, TO MPUIHITO KOPUCTYBATHUCS TAK 3BAHOIO IHIMEPBAIbHOIO OYIHKOIO
nux napamMerpiB. ITopiBHSEMO BHOIpKOBY I TeHepaabHY cepemHi. [Tpu
TOYKOBIN OIIHIN CTBEP/KYyBajocCs, 0 OOUYKCIIEHa BUOIpKOBA CEPEIHS
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MPUOJIU3HO TOPIBHIOE TCHEPATBHIN Cepe/THil, a TTPU IHTSPBAJIbHIN OIIHII
CTBEP/IKYETHCS, 1110 3HAUEHHS T'€HEpalIbHOI cepeHbOoi nepedyBae B iH-
TepBai MK X — A1 X + A, 10 HA3UBAETHCS 008ipuum iHmepeanom. TooTO
BIIXMIIEHHSI BUOIPKOBOI CepeaHBOI Bil TeHEPaIbHOI MEHIIIC BETHUYMHU A
(TobTO |X —al < b).

OJHaK METOAM MAaTEMATHYHOI CTATUCTUKH HE IaI0Th aOCOTIOTHOI ra-
paHTii, 0 3HAYCHHS IeHePaTbHOI CepeaHbOI Y 3MIMCHEHIN BUOIpPIIi IMO-
Tparuisie B IOBipuMii iHTepBai. MoXHa JIMIIEe CTBEPKYBATH, 1110 TeHE-
palibHa cepe/Hs MOTPAIUISE B JIOBIPUMH IHTEpBa 3 ACSIKOIO0 HMOBIPHICTIO
Yy =P(| X — a| < D), sixa HAa3UBAETHCA dosipuoro. ToMy moBipumii iHTEpBaI A
HAa3UBAETHCS TAKOXK SPAHUUHOI0 NOMUIKOIO ubipKku, a oOepHeHa HoMy Be-
nuunHa 0 = 1/A HAa3UBAETHCS MOUHiCcMI0 OIIHKK T'€HEePaabHOI CepeIHbOT.
OOuaBa 11l mapaMeTpy XapaKTePU3YIOTh penpe3eHmamusHicinys BUOIPKO-
BOT'O JTOCITIPKEHHSI.

JloBipua WMOBIPHICTh XapaKTepU3y€e Halitinicimb BUOIPKHU, OCKIITBKU
BU3HAYA€E CTYITIHb YIIEBHEHOCTI B TOMY, II[0 B OKPEMO B3sITili BUOIpIIi po3-
OIXKHICTh MK BHOIPKOBOIO 1 TCHEPAIBLHOIO CEPEIHIMU HE TICPEBUIIYE J10-
nyctuMoi BenmmunHu A. Ha 4oMy % TpYHTY€ThCS 1151 BIIEBHEHICTH?

SIK1o 3MIWCHUTH KibKa BHOIPOK, OOUMCIUTHU iX cCepefHi X, X, ...
(puc. 3.1, BepxHi# rpadik) i BIIKIACTH OACpKaHI 3HAUCHHS Ha oci abcImc
(puc. 3.1, HwKHIN Tpadik), TO BUSBUTHCS, IO CIM S ITUX CEPEAHIX YTBOPIOE
CTIMKUI 3aKOH PO3MOAUTY. 3TITHO 13 YeHMPAIbHOIO SPAHUYHOIO MeOPeMOIo
[1, c. 157] 3i 36inbuIeHHAM 0OcATy BUOIPOK KpHBa PO3IOILTY iX Cepe-
HiX X; Ik 3HaueHb BB X mpsimye 10 KpUBOI HOPMAJbHOI'O PO3MOALTY
laycca (mo xpuBoi posmominy CThIOJEHTa MPU MaJlMX BHOIpKaxX 0
30 oguHuLp) 3 napamerpamu b, B2 1 B (puc. 3.1, HukHiit rpadik). Ha oci
abcuuc puc. 3.1, HKHIN rpadik 3aMiCTh CEpeliHIX X; MOKHA BIAKIACTH
LIEHTPOBaHI 3MiHHI A = X — b ab60 HOop™MoBaHi t = (x —b) / B =A/ B [aus.
(2.8)1(2.9)] (moBipumii inTepBasl A BUMIPIOETHCS OAMHUIISIMU [3).

[TpoinTeprperyeMo GpopmMy KpuBoi, 300paxeHol Ha puc. 3.1, HIKHIN
rpagik. Butarnyra Bropy a3siHonoaioHa KpuBa BUOIPKOBUX CEPEIHIX X,
O3HayYae, M0 OUTBINICTH IX HEICTOTHO BIAPI3HATHUMETBCS BiJI CEPETHBOI Te-
HepaJIbHOI ¢, TOOTO BCl 3HAUEHHS X; CKYUyBaTUMYTbCS MOOIM3Y b, 1110
TaK caMoO TIPSIMYE 10 TeHepaJIbHOI cepeiHbol a M| X | = b = a, mo i BU3Ha-
YAaEThCS BEJIUKUMH 3HAUCHHSIMU HMOBIPHOCTEH Yy IEHTPAbHINA IITSHII
KpuBoi. Pimko 3ycTpiyaTUMyThCSI BUOIPKH, CEpeaHI 3HAUCHHS SIKUX 3HAU-
HO BIZCTOATH Bix b. IMOBIpHOCTI IX BUSHAYAOTHCS MaJIMMHU OpJIMHATAMU
Ha KpujiaX KPUBOI PO3MOIiTy. Ycs ciM’ss BHOIPKOBUX CEPEIHIX PO3MOIi-
JIUThCS Tak: 68 % iX 30cepeauThes B iHTepBam Bix —B g0 +B, 95 % — B
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intepBaii Big —2B mo +23 1 99 % — B inTepBai Bix =3 10 +3B BigHOCHO
meHTpa b (y HOpMOBaHMX 3MIHHUX f BIJITOBIIHI IHTepBaId OOMEXKCHI 3Ha-
yeHHssMH —1 1 +1, =21 +2, =31 +3). L{e o3Hauae, 1110 Mpu peajizallii OIHiel 3
ciM’1 BUOIpOK IMOBIPHICTB TOTO, IIO ii CepeIHs] ONMMUHHUTHCS B MEPIIOMY
iHTepBa, nopisHioe 0,68, y npyromy — 0,95, y Tpetbomy — 0,99 (oc-
TaHHE 3HAYCHHS CBITYUTH MPO Te, IO Maiike BCl MOKJIMBI BHOIPKOBI ce-
PEelHI MOTPAIUIAIOTh B iHTepBal Bix —3f3 1o +3[3). Lli BenuyuHu i € A0Bip-
YUMH HMOBIPHOCTSIMH, SIKi BU3HAYArOTh HaMiMHICTh BUOIpKHU. JloBipua
WMOBIPHICTh TOTO, IO PI3HUIIS MK BUOIPKOBOIO 1 TeHEPATLHOO CepeIHi-
MU MEHIIIA BT IESTKOTO 33JTAHOTO IHTEpBaTy A, BU3HAYAETHCS 38 TAOIUIIS-
mu yHKIIT JIarmraca 11 BeTMKOro o0csTy BUOIpKH (101, 2) 1 3a TaOIuIIs-
Mu pyHKIiT CThIOICHTA [T MAJIOTO 00CATY BUOIPKH (IO, 5):

O r
1 —
U—(e 2dt i n = 30; (3.1)
_ _D\/ETI
P(x-d<b)=0 n
O H 2 02
+—0 dt mran<30. 3.1
ECID n—10 G0

[IpoiHTepIpeTyBaBIIN KPUBI HA BEPXHBOMY 1 HIDKHBOMY Tpadikax
puc. 3.1, MOSICHIMO JIOTIKY BU3HAUEHHS 00csATy BUOipKkH n. LI kpuBi He3a-
JIEKHI: cepe/IHE 3HAUEeHHs X; BUOIPOK TICHILIE I'PYNYIOThCS B OKOJI cepel-
HbOi FeHEPANIbHOI @, HiXK 3HAYEHHS X; TEHEPAIbHOI CYKYITHOCTi B OKOJIi
IOT'O CAMOT'0 3HAUCHHSI .

OTKe, pO3IOIUT CIOPTCMEHIB-CTPUTBIIB 32 KUTBKICTIO BIIyYEHb Y IIITh
Mae OUThITMi po3Max (IWB. BepxHid rpadik puc. 3.1), HiX po3Max ce-
peImHIX, pOo3paxOBaHUX JUIsS PI3HUX BHOIPOK (IWUB. BEpXHIH rpadik
puc. 3.1). ITpummyctumMo, CIopTCMEeHH B cepetHboMy Bpasmiu 10 mineit. 1e
cepellHs reHepasibHa. BiIXUIeHHS BiJl HE1 MOXKYTh OYTH BEJTUKI: 3HANTYTh-
CsI CTPILIBII, SIKi )KOTHOTO pa3y HE BIIYUIIIH B IUTb 1 K1 BiIy4umian 20 pasis
y LIIJIb, & B CEPEIHBOMY IIe ¥ cTaHOBUTH 10 BiaydeHb. BomgHOUac cepemHi
3HAYCHHS 3a BUOIpKaMU HE TaK iCTOTHO BapilOIOTHCS: B OKPEMUX BHOIp-
Kax MiHIMaJIbHE 3HAYCHHS CepeIHBbOI MOXKE TOPIBHIOBATH OJIM3BKO 7, a
MaKcUMalibHe — OJIU3bKO 13 BIIyueHb, 1110 TAK CAMO B CEPETHbOMY CTaHO-
BUTH 10 BiTydeHb. AJie pO3CIsTHHS TTOOTM3Y IIHOTO 3HAYCHHS KIJTBKOCTI BITy-
YEeHb OKPEMHX CIIOPTCMEHIB 3HAYHO MEPEBHUIIYE PO3CISTHHS 3a BUOIpKaMu
(rpynmoBumu cepemnimu). ToOTO gucmepciss BEpXHLOI KpUBOi Ha puc. 3.1,
MEPEBUINY€E AUCIEPCIFO HIKHBOT KPUBOI y 71 Pa3iB, IO TOPIBHIOE, SIK 1€
Oy/1ie MoKa3aHo Jiajii, YucebHOCTI BUOipku. CripaBiii, 3Ha4YEHHS X; Y BUOIip-
Il 3 77 IEMEHTIB Ha IIKaJi adciuc BepXHbpoTo rpadika puc. 3.1 MoxHa
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posrisaaT sk HesaexHi BB X, mapamerpu aKuXx, 3riJHO 3 LEHTPAIIb-
HOIO TPAHUYHOIO TCOPEMOIO, TP 30UTHIIICHHI YUCEITBHOCTI BUOIPKH 71 1O
YUCETTbHOCTI TeHEePaIbHOI CYKYITHOCTI /N MPSIMYIOTH 10 3HaUY€Hb YHCIOBUX
XapaKTepUCTUK FeHepalbHOI CYKYITHOCTI:

iMOBIp.

¥EMX] - a (3.2)

iMOBIp.
o’ = D[X] - a’. (3.3)

‘Ha mmwxnbomy rpadiky puc. 3.1 306paxeno posnoain cknaanoi BB X,
ne X — cepenns apupmernuna BB X :

— 1
X=Xyt +X,), (3.4)

KM XapaKTepu3yeThes napaMerpamu b i 3% BHaciiok HaBeJeHOTro rpa-
HUYHOTO BHPA3y JJIs CEPEIHIX 3HaUCHb BHOIPOK (3.2) 1 BIACTUBOCTI MaTe-
MaTH4YHOIO OYiKyBaHHA CymH HesanexHux BB X, (2.6), a Takoxk 3 ypaxy-
BaHHsM (3.4) cepenns BB X,

b:M[)?]:%(M[XI]t.. +M[X,]) - =a

BHacmimok rpaHUYHOTO 3HAYCHHS aucrepcii Bubdipox (3.3) i BmacTu-
BOCTEH JucIiepcii, TOMHOXKEHOI Ha TTOCTIMHUN MHOXXHUK CYMH HE3aJICK-
nux BB X, (2.5)1(2.6'), mucniepcis BB X

_ I
B’ = D[X] :D%(Xl . +X,,)§: (DL I+ 4DIX,D ~

na’  a?

1
- —2(G2 +... +GZ) :—2 =—.
n n
3 OCTaHHBOI'O BUPA3y BUILIMBAE, 1110 YUCEIbHICTh BUOIPKOBOI CYKYII-
HOCTI 71 JOPIBHIOE BiTHOIIIEHHIO T'eHepallbHOI AUCTIepCii 10 auctepcii BUoi-
poxK:

cx2

n= B_z 3.5

3 wniel popmynu Tak caMo BUIUIMBAE, 1110 B Mipy HAOIMIKEHHS 11 10 00-
CATY TEHEPANILHOI CYKYNMHOCTI N aucriepcist B2 3MeHIyBaTUMEThCS, TOOTO
HIDKHSI KpUBa Ha puc. 3.1 3By)KyBaTUMEThCS, a 11€ O3HAYaE, 1110 Oy/1b-sKa
BeJMKa BUOiIpKa Ja€ BUCOKY TOYHICTh BUMIPIOBAaHUX NapaMmeTpiB abo
Many noMuiky. Otke, ii cepeIHbOKBAIPATUYHE BIAXUICHHS XapPaKTEPH-
3y€e mounicms BUMIpIOBaHHs. Tomy Ha3BeMoO B cepednboio nomuikoio 6u-
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OipKu
H=p.

[TincraBumm By (3.5), onepxumo GopMyiy, ska MOB’SI3y€ KUTbKICTh
oci0 y BUOIpII 7 13 CEPeIHBOIO TTOMUIIKOIO BUOIPKU |, SKIIIO BiJIOMa JHC-
HEPCisi TeHEPATbHOT CYKYITHOCTI 0%

n=-. (3.6)

Dopwmyay (3.6) MOKHA BUKOPHUCTATH SIK IS BU3HAYCHHS YUCEITBHOCTI
BUOIPKH 7, TaK 1 JUIS PO3PaXyHKY CepeaHbOI TOMUIIKU BUOIPKH |

(3.7)

PosrnsHyTra panilmie HOpMOBaHa 3MiHHAa BHOIPDKOBHX CEpelHIX X

t= BOJIHOYAC € CMAHOAPMU30BAHOIO 2PAHULHOIO NOMUIKOIO 8UOIp-

Ku A, OCKITIBKH [3, a 0TXKe, 1 4, € KOHCTAHTOIO JIJIs [IbOTO PO3IOIIIY 1 MOYXKE
OyTH BUOpaHa SK CTaHAAPT IS BUMIPIOBaHHS A:

A
=—. (3.8)
vl
(Iopeuno 3a3HaunTH, 10 7'y hopmyi (3.6) MOKHA HA3BaTH CTaHAAPTHU-
30BaHOIO AucHepciero.) 3 popmynu (3.8) 3HAXOTUMO W

A
M= i (3.7
[TincraBuemnm (3.7") y (3.6), nicTaHeMo
2.2
n="t ; , (3.6')

®opmyma (3.6") MOB’A3y€e KiMBKICTh 0Ci0 y BUOIpI 7 1 TpaHUYHY T10-
MIUIKY BHOIpKH A TIpH 3aJaHUX 3HAYCHHSX ¢ 1 0. OTXKe, SIKIIO 3aJaTUCh
TOYHICTIO BUMIpIOBaHHs B 2060 rpaHUYHOT TOMMJIKU A, TO MOXHA po3pa-
XyBaTH HEOOXITHY KUTBKICTh 0CiO TS OMUTYBaHHS. SKIT0 X BioMa Y-
CENbHICTh BUOIPKHU /1, TO MOYKHA BU3SHAYMTH TOYHICTH BUMIipIoBaHHs 0 a6o
rpaHugHy TOMIIIKY A. Takum urHOM, hopMmyna (3.6") BHKOPUCTOBYETHCS
JIBIUi: JUIsl BU3HAUECHHS YUCETTLHOCTI BUOIPKH 71 00 TIPOBEACHHSI OCHOBHOTO
COIIIOJIOTIYHOT'O OMUTYBAHHS 1 U1 BU3HAUCHHS PEMPE3CHTATUBHOCTI JI0-
CIIJDKEHHSI, TOOTO TTOMWIIKY BUOIPKU A nicis 30MpaHHs eMITIPUYHAX JaHUX.
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VY popmyii (3.6') € 1me 1Bi XapaKTepUCTUKK — O 1 7, YUCIIOBI 3HAUECH-
Hf IKMX PO3Pax0BYIOTh Tak. Jlucrepcis 0% — HeBiIoMMIl mapaMeTp pos-
MOJILTy FeHepaIbHOI CyKyITHOCTI. 3aMicTh a2 y popmyiy (3.6') MOKHA Mij-
CTaBUTH ii OIIHKY

n' -1 e
pO3paxoBaHy 3 MUIOTAXXHOTO JOCIIKCHHS YUCEITBHICTIO /7' < 71 JUIS OIIiH-
KU JUCTIepCii 3 KOXKHOTO 3aIIMTaHHS COIIOJIOTIUHOI aHKETH, IITKAIH TKIX
JIAIOTh 3MOTY IIe 3pOOUTH.

Jpyra xapakTepucTtuka ¢ y ¢opmydi (3.6") BU3HaAYa€ThCS 3 TAOJIUIb,
0 CKJIaJIeH1 ISl PYHKINT pO3MOAiTy 3HaUCHb BUOIPKOBUX CEPETHIX A_’l
BB X na HmxuboMy rpadiky puc. 3.1.

SIk 3a3HavaOCs, HOpMOBaHa 3MiHHA BUOIPKOBUX CEPEIHIX € apTyMeEH-
ToM (yHKIIII po3noaury Jlarraca niis Beukux # (260 CTbIOACHTA T Ma-
JIUX 1), IKa BUpakae I0BipUy HMOBIPHICTH, YUCITOBI 3HAYCHHS SKO1 Ta0y-
nmpoBaHi. OTXe, 3a/1aBIIM TIEBHE 3HAUCHHS JTOBIpYOi WMOBIPHOCTI Y, 3a
tabnuuero s yHkiii (3.1) abo (3.1") 3HaxoauMO BiAMOBIAHI 3HAUEHHS 1.
Terrep yci BeTnuuHM, sKi BXOIATh y popmyay (3.6'), BimoMi, 1 MOKHA PO3-
paxyBaTH 0OCST BUOIPKH 71.

3a crrocoboM BHUITAIKOBOTO BIZOOPY OJWHHIIL PO3PI3HSIOTH ABA BUIU
BUOIPOK — nogmopny 1 besnoemopwuy. I1pu MOBTOPHIN BUOIPII OJUH 1 TOH
JKe eJIEMEHT MOJKE IMOTPAITUTH Y BUOIPKOBY CYKYITHICTH KiJIbKa pa3iB, OC-
KUTBKY TICITSE CIpOOM 11eH eIEMEHT TTOBEPTAETHCS Ha3a/l y TeHEepaIIbHY Cy-
KYITHICTh 1 MOXK€E TTOTPAITUTH Y BUOIpKY ToBTOpHO. [Tpu 6e3moBTOPHI BU-
OipIli KOKHHH eJIEMEHT reHepallbHOI CYKYITHOCTI MOE TTOTPAIIUTH Y BU-
OIpKOBY CYKYIHICTh TUTBKH OOWH pa3, OCKUIBKHU IIICs CIpoOW BIH HE
TTIOBEPTAETHCS HA3aJ[ Y TeHEepaJbHy CYKYITHICTh. Y COILIOIOTIYHUX JOCTi/I-
JKEHHSX BUKOPHUCTOBYIOTD TIJIEKH O€3MTOBTOPHY BUOIPKY, OCKUTBKH KOKHA
OIMTYyBaHa 0Cco0a 3aIIOBHIOE COIIOJIOTIUHY aHKETY TUTBKH ofauH pa3. Oj-
Hak Gopmyna (3.6") moB’sA3ye CEPEIHIO TTOMUIIKY BUOIPKH |l 3 BEITMUUHOIO
7 TIpYA TOBTOPHIN BHOIPII 3 TEHEPAIIbHOI CYKYITHOCTI, 0OCST SKOI IpsIMye€
JTO0 HeCKIHYeHHOCTI. 11 BU3HaUYeHHS |1 y O3MMOBTOPHIN BUOIpIN 3 TeHe-
paTbHOI CYKYITHOCTI CKIHUEHHOTO 00csry N Tpeba MiAKOpIHHUN BUpaA3 Yy
bopmyi (3.7) MOMHOXHUTH Ha MTOMPaBOYHUN MHOXHUK (1 — 2/ N). V pe-
3YJIBTATI OJIEPKIMO

(3.7")
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BigmosimauM niepetBopeHHsIM dopmyiu (3.7") 3 ypaxyBaHHIM (3.8)
onep KMo (GopMyITy Ul BUSHAUCHHS 0OCATY CYKYITHOCTI 7 TIpH Oe3I10B-
TOPHIN BUOIpIIL:

2.2
p=—l9N (3.6")
NN +1a’

Ipu BeNUKHUX 3HAYEHHAX N APYTUM AOJAHKOM y 3HAMEHHUKY 10>
MOJKHA 3HEXTYBaTH, 1 Toai hopmyna (3.6") 3BOAUTECS 10 BUpaA3y IJIs I1O-
BTOpHOI BHOipku (3.6"). Ha mpakTuii 3HaYeHHS 7, OJepKaHl 3a IIUMHU
dopmynamu juig Benukux N 1 Maaux O, pisHATBCS HEICTOTHO, 1 A7 Mpo-
CTOTH PO3PAXYHKY 71 MOKHA CKOPUCTATHCS (DOPMYIIOIO [UTsI TOBTOPHOT BH-
6ipku (3.6"), BU3HaUYar0un 00CAT BUOIPKH 72 13 3a1TacCOM.

JIns IMXOTOMIUHOT O3HAKH, MiZCTABISIOUN 3HAUEHHS TUCTiepcii o = pg
[muB. (2.4")] y dbopmymu (3.6") 1 (3.6"), micTaEMO YHCEIBHICTh BUOIPKOBOT
CYKYITHOCTI IIpH TTOBTOPHIM BUOIpIII

2 2
_t'pqg _rpl-p)
Ty TR 6.6

1 Oe3MOBTOPHIN

NN+pqg NN+p(-p)
Lli popmym ekaTh B OCHOBI pO3paxXyHKIB CKITQQHIIIUX OaraToMmip-
HHX BUOIPOK 3 BUMAAKOBUM BiTOOPOM OTUHUIIH TOCITIKEHHS.

KontponsHi nuraHHs

1. CyTHIiCTh BUOIPKOBOTO METOAY AOCIIIKEHHSI.

2. Ha sixux inesix 6a3yeTbcs BUSHAYCHHS PENPE3EHTATUBHOCTI Ta HaAIHHOCTI BH-
6ipku?

3. CyTHICTh HEHTpaJIbHOI rpaHUYHOI TeopeMHu. [IpoiHTepIIpeTyiiTe 3aKOH PO3IIO-
JITy UMOBIpHOCTEH BUITAIKOBOI BEIMYUHH, 3HAUSHHSIMU IKOI € BUOIPKOBI Ce-
penHi.

4. 1110 HA3MBAETHCS TOUYKOBOIO I IHTEPBAJILHOIO OLIIHKAMM MapaMeTPiB PO3IOILTY
reHepaibHoI cykynHocti? I1{o Take moBipunii inTepBa i JoBip4a IMOBIpHICTBH?

5. 3 sSIKuUX MIpKyBaHb BUBOJUTHCS (GOpMYyJIa Ul pO3paxyHKy BUOIPKOBOI CyKyII-
HOCTI Ta TPAHMYHOI TOMMJIKU BUOIpKH?

6. 3a skuMu GopMysIaMU OOUYHUCITIOETHCS CYKYITHICTh IIOBTOPHOI 1 6€3IMI0BTOPHOI
BUOIPOK JUTSt AUCKPETHHX 1 TUXOTOMIYHHUX 3MIHHUX?
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Po3pgin 4 —

NMEPEBIPKA
CTATUCTUYHUX TINOTES3

4.1. CTATUCTUYHI XAPAKTEPUCTUKMU TINOTE3
| 3AKOHHM X Po3noAainy

TeopernuHuii kapkac Oynb-1KOi HaAYKH, y TOMY YHCII i COIIOJIOTII,
CTaHOBIIATH IHBAPIaHTHI CTPYKTYPH, TapAMETPH, CITIBBITHOIIEHHS ITOKa3-
HUKIB JTOCTI/KYBAHUX sBUII. TOMY METOJIM HAYKOBOTO Mi3HAHHS, Y TOMY
YUCI i METOM CTATUCTMYHOTO BUCHOBKY, CITPSIMOBaHI Ha BUSIBJICHHS ITUX
IHBapiaHTIB Ha 0a3i JOCTOBIPHUX 1 HATIHHUX eMITIPUIHUX JaHUX.

[ToyaTky COLIOIOTIYHUX AOCTIUKEHD MEPEAY€E BUCYBAHHS CTATHCTUY-
HUX TIMOTE3 [0JI0 3aKOHY PO3MOJIUTY BUIMAJKOBOT BEJTUYMHU 1 YUCITTOBUX
3HaYeHb Horo mapamerpis. Hampuxman, ogHa 3 rimoTes3 Mmoysirae B ToMy,
110 CepeIHIN piBeHb 3HAaHb CIIyXadiB CUCTEMH (haXOBOT'O HABYAHHS TOPIB-
HIO€ a. [IpupoTHO OUIKYBATH, IO B PE3yIbTaTi BHOIPKOBOTO OMUTYBAHHS
Oy/ie oTpUMaHe iHIle 3HaYCHHs cepelHbo1 apudmeTndHoi. OnHAK HEICTOT-
HUMU (He3Hauywumu) PO3OLKHOCTSIMHU (HA3BEMO X noMuikamu) 3HEXTYeE-
MO, BBXKAIOUH X BUITAIKOBHMH, 1 T1I1OTE3y BBAKATUMEMO TAKOIO, 110 HE
CyNepeunTh ICTUHI. ICTOTHUMU X (3Hauywumu) BBaXXaTUMEMO PO30ikK-
HOCTI, 1[0 BUHUKJIM 3 HEBUTAJIKOBUX MTPUUNH, 1 TOMY TiOTE3y BIIXUISIEMO
SIK TaKy, IO CYIepednTh icTuHI. [IoTpiOHO BU3HAUNTH KPUTEPIH, 3a TOTI0-
MOT0I0 SIKOTO MOHa BIIPI3HUTH HEICTOTHY PO301KHICTH BiJ] iICTOTHOI.
OTxe, iCHy€e KpUTUYHE TPAHUYHE 3HAYCHHSI, I10 OJIUH OiK SKOr'0 PO3Millly-
IOThCSI HEICTOTHI, 4 MO IPYruidi — ICTOTHI BIAXHIJIEHHS Mmapamerpa Bil
ICTUHHOTO 3HAUCHHS. 3HANUTH 116 KPUTUYHE 3HAUCHHS MOXHa 3a J0MOMO-
TO0 cepii 3aKOHIB PO3MOAITY HMOBIPHOCTEH CITEIliaJIbHIX BUITaIKOBHX Be-
JIWYMH, 00 €THAHUX Y TaK 3BAHUN 3aKOH 6eIUKUX Yuces, ISl SKUX TeHe-
PaJIbHOIO CYKYITHICTIO € CYKYITHICTh BUOIpOK (3HaUeHb BUOIPKOBUX Mapa-
MeTpiB a00 CKOHCTPYMOBAHMX 3 HUX 3MIHHHUX), & HE OKPEMI eJIEMEHTHU
cykymHocTi. OJIUH 3 TAKUX 3aKOHIB — 3aKOH PO3IOTY HMOBIpHOCTEH
cepenHix apupMerHyHnX 3a Bubipkamn BB X — Gylo po3riIsHYTO B
po3n. 3.
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Sk OyIto moka3aHo, 3HAUCHHS CepeIHIX BUOIPOK Y Maci CBOIl JTOKaJIi-
3YIOThCS B OKOJI 3HAUEHHS CEPETHbOI TeHEPaTbHOI, & Bi/iIaeHi 3HaAUEeHHS
3yCTpivaroThes pimko (muB. puc. 3.1, HKHIN rpadik). 3amaroun HMOBIp-
HICTB, sIKa BUYEPIIYE OCHOBHY Macy MOXIIMBUX BUITaJIKOBHUX BIIXUJICHB,
BU3HAYMMO KPurmuyHe GiOXujeHHs, IEPEBUIIICHHS IKOTO BXKE CyMHIBHO
TPaKTyBaTH SIK HACTIIOK BHUITAJIKOBUX NMpHUMH. [lepeBipka cTaTUCTUUHOT
rimore3u (y po3rIsiAyBaHOMY BHIIAJKY ITPO MEBHE 3HAUEHHS CEPeTHbOT)
ITOJISITA€ B TOMY, IITO HA OCHOBI EMITIPHYHUX JaHUX KOHKPETHOI BUOIPKHU
OOYHCITIOIOTH CePEIHIO BUOIPKU X 1 PO30IKHICT i1 3 TITOTEeTHYHUM 1CTHH-
HUM 3Ha4YeHHSAM. [10TIM 10 pO30IKHICTh TOPIBHIOIOTHh 3 KPUTUYHUM 3Ha-
YEHHSIM: SIKIIO 1151 PO301KHICTh MEHIIA BiJf KpUTUYHOTO 3HAYCHHS, TO BBa-
JKaTUMEMO 11 He3HAUYIIOFO, 1 TIITOTE3y MPUIMa€EMO, a SKIIIO BOHA IEPEBH-
Iye KPUTUYHE 3HAYEHHS, TO BBAXKATUMEMO i 3HAUYYIIOIO, 1 TIMOTE3y
BIIXWJIAEMO.

AHAJIOTIUHY TPOIEAYPY BUKOHYEMO IPU IEPEBIPIi CTATUCTHIHUX
TiroTe3 MPOo BIAMOBIIHICT EMITIPUYHUX YaCTOT IIEBHOMY 3aKOHY PO3ITOIi-
JIy 1 IPO YKCITOBI 3HAUYCHHS 1HIINUX IMapaMeTPpiB — JUCIEPCii, cepeaHbO-
KBaJIPATUYHOTO BIIXHUJICHHS, KOC(IIliEHTAa KOPEIIAII Ta iH.

ITpoaHamizyeMo MOBEMIHKY CYKYITHOCTI OIIIHOK ITapaMeTpiB TeHepaIb-
HOI CYKYITHOCTI IIpH peajtizallii MHOKWHH TIMOTeTHYHUX BUOIpOK. SKIIo
po3paxyBaTu mapaMmeTrpu po3noainy BB X mirs kinmbkox BHOIpOK, TO BUSI-
BUTBCS, 1110 BUOIPKOBI cepe/iHl X; NPSIMYIOTh 0 T'eHepaIbHOI CepeIHbOl a,

a BI/I6lpKOB1 JUCIICPC1 O'i2 — 10 BCJIMYNHU —— (Xz, 10 MCHIIIA B1JI 3HAYCH-
n

Hsl TeHEPANIbHOI aucnepcii 0%, ToMy KakyThb, 10 BUGIPKOBA CEPEHS € He-
3MiWenolo OIIHKOI0, a BUOIpKOBA JIUCTIEPCIs — 3miuyerolo (Uepe3 cucreMa-
TUYHY TTOMMJIKY) OLIIHKOIO BIAMOBIIHUX IeHEepalbHUX MapamerpiB. He-
3MilyerHor OLIHKOIO TUCIIEPCii € BUIIPaBIIeHA BUOIPKOBA JUCTIEPCis

=l gtz Ly (y -5
TR @

Hanpuknan, y Ta6mn. 2.4 nogano pesynbTaTu HaBuaHHs 10 ciopTeMe-
HiB-CTPINIBLIB, SKi BUMIPIOIOTHCS KUTBKICTIO BIy4eHb. [ po3risimyBaHoi
BHOIpKHM HE3MIIIEHUMHU OIL[IHKAMH € 3HAYEHHSI CEPEeIHbOI X = 15 BIIyueHb,
BHUITPABJICHI JUCTICPCist

2= 1(1_?1 (32,5 = 36 (BiyueHb)>

1 CepeIHbOKBA/IPATUYHE BIIXMIICHHS S = 6 BITyYCHb.
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BizxwteHHsT He3MIIIEHOI OIIHKY BiJI ICTHHHOTO 3HAYCHHS IMapaMeTpa
CTAaHOBUTH MOMMIKY. Y Benuka BoHa? [1po 11e MOXKHA CyJUTH Ha OCHOBI
Takux MipkyBaHb. KojxHa HOBa BMOIpKa Ja€ 1HIII YMCIOBI 3HAYCHHS I1a-
pameTpiB, iHm omiHKU. OTXe, Yepe3 BUMAIKOBICTh BUOIPKHU OIIHKH 1 iX
BIIXWJICHHS BiJ ICTHHHHMX 3HAYCHb ITApaMETPIB € 3HAUCHHSIMU BIITOBITHOL
BUITQ/IKOBOI BeJIMYMHU. ToMy, 11100 Cy/IUTH MTPO BETUUMHY MOMITMBUX BiJI-
XUJIEHb, JOLIJIbHO BCTAHOBUTH 3aKOH PO3MOILUTY UMOBIPHOCTEH iX MOsSBU
Ha OCHOBI (hopMyBaHHS PO3MOIIUTY 3HAUCHB IMTOXHMOOK TSI MHOKIHHU MOK-
JINBUX TIMOTETHYHUX BUOIpOK. JIJIsT BUMIPIOBaHHS IMTOXHOOK YaCcTOT PO3-
noainy BB X 1 koxHOro napamerpa CKOHCTpYHOBAHO CHeLiaIbHy 3MiHHY,
110 HA3UBAETBCS CIMAMUCTNIUYHOIN XAPAKIMEPUCTIUKOIO 2INOME3U:

X2 =y A (= npy)’ JUIS YACTOT PO3MOJIITY; 4.2)
np;
0s,1x~d
Zzly?—alzD o’ 4.3)
B D\/;M, TUISL CepeaHbO1
H l/ﬁ (2.1) a6o (2.3)
B E\/; |x —d i aus yactku (2.3");
tzlx—alzD | s I (4.3
B Wn A
B Jwom
2 s’
X =(n-1) ? Jutst nucnepcii (2.2), (2.4), (2.4'); 4.4)
t=~n=2 ;2 TU1s KoedirierTa Kopensii (2.8); 4.5)
1-r
$2
v = = JuId BiiHOWEHHs aucnepciit (2.1). (4.6)
s
v

BBenemo 3aranbHe MO3HAYCHHS BUITAIKOBOI BEJTMUNHHU JJIs1 CTATUCTUY-
HuX Xxapaktepuctuk X2 (“xi-kajgpat”), Z, T, V2 niteporo = (“kci”) i 3Ha-
yeHHs ii €, a ii imosipHocTel — P i p. Xoua nmomMunka KoxHoi BUOGIPKH
MOXe OyTH JOBUIBHOIO, Y CYKYIMHOCTI BOHH (DOPMYIOTH CTIMKUN 3aKOH
po3nojiny MoBipHocTei BB =, sikuii MoxxHa 3anucatu B JauQepeHili-

53



aJIbHIN Ta iHTerpaIbHIli Gopmax:

pE<=Z<&+d&) =p@)&;

* 4.7)
PE<8)=[pE)d& .
13

V 11boMy 3aKO0HI BiTOOPaXy€eThCS Ta OCOOJIMBICTD, IIIO 3POCTAIOUi IT0-
MUJIKU 3yCTPIYarOThCS PiIKo (HaNpUKIad, HIKHIN rpadik Ha puc. 3.1, me
E=Xx).

VYci 3a3HaveH] BUU BUITA/IKOBHX BEIMUWH, K1 BiTOOPaKYIOTh TOMHMJI-
KU BUMIPSHHX YacTOT 1 TapaMeTpPiB PO3IMOILUTIB, ONMUCYIOTHCS TAKUMH 3a-
KOHAMH PO3IOIiLTYy iMOBipHOCTEH BB =:

BB x> — posnoxuinom Iipcona (“xi-kBagpat”);

BB Z — posnoainom [Maycca (pynkiiero Jlamnaca);

BB 7'— posnoaiizom CTrrofieHTa (Z-pO3MOIIITIOM);

BB V2 — posnoginom ®imepa — CHenexopa (F- un V' 2-po3noizom).

3HaHHS LUX 3aKOHIB PO3MOJLTY IIOMUIIOK, TOOTO 3HAHHS MTOBHOI Kap-
TUHU YaCTOT MOXKJIMBUX BIJIXUJICHb OIL[IHOK BiJI ICTHHHOTO 3HAYCHHS Mapa-
MeTpa (CTaTUCTUYHI XapaKTEPUCTUKU TIIIOTE3H), A€ 3MOTY ITepeadadnuTH
BEJIMYMHY MOMUIIKH TIapaMeTpa, 00UUCIICHOTO 32 JaHUMHU OJTHi€T BUOIPKU.
Crnpasfi, IOUUTBHO Bcl OMIIKM BB =, 110 3ycTpidyaroThes, MOAUTUTH Ha
JIBa KIIacu: donycmumi i Hedonycmumi. Y TIepIIOMY BHITAJIKy BBaXKaTHMe-
MO, IO pO301KHICTH OIIHKH 3 ICTHHHUM (TeHEpaTbHUM) 3HAUYCHHSIM Mapa-
MeTpa He3Hauyia (HeiCTOTHa), TOOTO € pe3yJIbTaTOM BHIIAJIKOBOCTI,
SIKUM MOYHAa 3HEXTYBAaTHU. Y JIPyIrOMY BHUIIAJIKy BBaXXKaTUMEMO, IO PO3-
OKHICTh 3HaUyma (iICTOTHA), OCKUIPKH BOHA IEPEBUIIYE PO3YMHY Mipy
TpaKTyBaHHS IO IK BUIAAKOBOCTI. OTXke, po301KHICTh 3yMOBIICHA ITCB-
HOIO IpUYKUHOI0. ToMy oOuunciieHe eMITipUYHE 3HAUEHHS mapameTpa He
MOJKHA BBa)KaTH OLIIHKOIO MapaMeTpa reHepaibHOI CyKyImHOCTI. Bijamo-
Bi/Ib Ha MUTAHHS, SIK YaCTO 3yCTPIYAIOTHCS TOTYCTUMI i HETOMYCTHMI T10-
MUJIKH, JIa€ 3aKOH PO3IMOJIIIY IUX MOMUIOK (CTATUCTUYHUX XapaKTepUC-
THUK TiI0Te3M), BUpaxkeHux BB =.

SIK ke MpaKTUYHO BUPINIYETHCS MUTAHHS, Y4 MOXHA JIOCTOBIPHO BBa-
KATH eMITIPHYHI YACTOTH OIIHKAMHU TEOPETHYHHUX YACTOT TAHOTO 3aKOHY
po3moaiTy, a OOYNCIIeHI 3HAYCHHS ITapaMeTPIiB — OIIIHKAMH IMapaMeTpiB
reHepaibHOI CYKYITHOCTI?

Binmosiap Ha 11e 3aIUTAHHS HA3UBAETHCS CHIAIMUCTIUYHUM 8UCHOBKOM,
KUl 6a3ye€ThCsl HA CIMamucmudHux 2inomesax. 3a BU3HAYEHHSM, KOKHA
HEeCylepewnBa MHOXKHMHA IMPHITYIIEHb, 10 HAJISKHUTh 10 PO3MOJLTY
n-MipHOI BUIIAIKOBOI BennauHu X {X|, X, ..., X }, Ha3uBaeThcs cmamuc-
muynoio 2inomesolo. Y 3aCTOCYBaHHI JI0 aHAJI3y COIIAJIBHOTO CTATUCTUY-

54



HOro 06’ekTa nozHa4yeHus X, X, ..., X, BUpaxkaioThb Nepellik MUTaHb CO-
110JIOTIYHOT aHKETH.

CTaTHCTUYHI TITOTE3H MOIUISIOTCS Ha 0CHOGHI, 00 HY/1b061, 1 HA KOH-
Kypywui, ad00 arvmepnamueni. OCHOBHA T1I0TE3a MICTUTH MPUITYIIICHHS
PO BUJI PO3MOILLY, PO KOHKPETHI 3HAYCHHS HOTO mapameTpiB abo ix
CITIBBIZIHOIIEHHS, HANIPUKIIA/, PO T€, 110 I'€HEPAbHA CEPENHS a = a,.
Konkypyroua rinmoresza moxe OyTu 1mpo Te, 10 abo a # a;, abo a > a,, abo
a<a,.

CTaTUCTUYHUN BUCHOBOK IIOJIO CIIPABEIJIUBOCTI TilOTe3 HIKOJIU HE
OyBae KaTErOPUIHUM, a 3aBXKIU Mae HMOBIpHICHUI XapakTep. [lepeBipka
TIITOTE3H MOJISTA€E Y BUPIMICHH] MUTAHHS, TPUHHATH YU BIIXWIIATH ITO Ti-
noTe3y. PillleHHs MpUtMaeThCsl HA OCHOBI CIMAmucmuiHo20 Kpumepiio 3Ha-
YYuocmi.

PosrisineMo kapTHHY PO3MO/ILTY TOMUIOK TapaMeTpiB, TOOTO pO3IO-
Ty 3HAYCHb CTATUCTUYHUX XapaKTEPUCTUK (HAIIPHKIIAI, TUB. puc. 4.1 1
4.3). O6sacTh JOMYCTUMUX MOMUIOK HA3UBATHMEMO 00IACHII0 NPULIHAM-
mst 2inomesu, a 00JIaCTh HEJIONYCTUMUX TTOMUIIOK — Kpumuyioio (BiAMOBI-
JTa€ 3alITPUXOBAHUM AUISHKaM Ha puc. 4.1 14.3).

ITocrae 3anmuTaHHS: JUIsl YOT'O TOPSIJT 3 OCHOBHOIO TIOTE3010 HEOOXi/I-
HO 3a3HA4YaTd i KOHKypyrouy? Pid y TiM, 1110, IPUITyCKAIOUX ICTUHHE 3HA-
YEeHHs apaMeTpa po3Io/ily reHepaabHOI CyKYITHOCTI, MOKHA TIPUITYCKa-
TH 1 OUiKyBaHE BiJl HhOTO BIIXHIICHHS y BUOIPIIl, IPHYIOMY MOKJIUBI TPU
BapiaHTH OYIKYBaHMUX BIIXUJICHB: MO OOUIBI CTOPOHU, IO MPaBY 1 JiBY
CTOPOHM BiJl ICTUHHOTO 3HAYEHHS, 1 TOJ1 JUIsl IEPEBIPKHU TIIIOTE3U HEOOXi-
JIHO BU3HAYUTHU JBOCTOPOHHIO, IIPABO- U JIIBOCTOPOHHIO KPUTUYHI 00-
JIacTi.

IMOBIpHICTB TOTO, IITO TOMHIIKA [TApaMeTpa HE MEPEBUIIUTDH JIOITyCTU-
My BEIIMYUHY, TOOTO OI[IHKA BUSBUTHCA B 00JIACTI MPUNUHATTS TilIOTE3H,
XapaKTepU3Ye pigerb 00CMOGIpHOCMI OJICPIKAHOTO PE3yJbTaTy U Ha3u-
BAETHCS 00sipuoto timosipuicmio Y =P(= < ZKp).

3BepHEMO yBary Ha Te, IO TP BUBUCHHI TOYHOCTI BUMIPIOBAHHS Ce-
PENHIX y PO3/ii 3 Mpo BUOIPKOBUI METO/T 3a JIOTIOMOI0TO 34 [aHHS JOBIp-
401 UMOBIPHOCTI Y, IKa XapaKTePU3ye HAOItIHICTINb GUMIPIOGATiHsL, OYIIO BU3-
HaYeHO JOBIPYMI IHTEpBaJ, IKOMY BIANOBIIAa€ 00IaCTh MPUIHSTTS TiIO-
TE3W MPH BU3HAYEHHI IBOCTOPOHHBOI KPUTUYHOI obacTi (1eHTpanbHa
JIISTHKA Ha puc. 3.1, HDKHIN rpadik).

IMOBIPHICTB TOTO, IO BIAXWIICHHS IEPEBULIUTH JOIYCTUMY BEJTMUHHY,
TOOTO OIliIHKA BUSBUTHCS Y KPUTHUHIN 00J1aCTi, HA3UBAETHCS pigHEM 3Hd-
uyugocmi:

e=1-P(Z<E,) =P(Z 2¢,,).
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V BUITaAKY ABOCTOPOHHBOI KPUTUYHOI 00J1aCTi HAMIHHICTD TTOB’sI3aHa
3 piBHEM 3HAYYIIOCTI € CITIBBITHOIICHHSIM

y=1-¢

ITomin BigXuiIeHb Ha JOITyCTHMI i HEAOyCTUMI yMOBHUM. Tomy mpak-
TUYHO JOCIIIHUK TTOBUHEH 3a3/1aJIeTi/Ib BCTAHOBUTH MaKCUMAaIbHY HMO-
BIpHICTH (piBE€Hb 3HAUYIIOCTI €) MPHUITYIICHHS TaKOrO BEJIUKOTO BiJ-
XWICHHS (KPUTHYHOT'O 3HAUCHHS KPUTEPIFO 3HAUYIIOCTI EKp), 3HAYCHHS
BHIIE KOT'O MOYKHA BBKATH HEICTOTHUMH 3 BUITAIKOBUX MPUUNH. 3aKOH
posmnoiny iimosipHocTi p(§) BB = (4.7) mae 3Mory /uist 3aJaHOr0 3HAYCH-
Hsl pIBHS 3HAYYIIOCTI € OOUNUCITUTH KPUIMUUHY MOYKY EKP, SIKa BUOKPEMITIOE
KPUTHYHY OOJIaCTh BiJ 00TaCTi MPUIHATTS TITOTE3H.

3BepHIMO yBary Ha Te, IIJ0 OJTHOMY i TOMY CaMOMY PIiBHIO 3HAYYIIIOCTI
€ BIJIITOBITAIOTH Pi3HI KPUTUYHI TOYKH JIJISI OJTHO- Ta TBOCTOPOHHBOI KPH-
THYHOI 00J1acTi (SKy 3 HUX Tpebda po3TiIsIaTH, BUTUTMBAE 3 KOHKYPYIOUOi
TITIOTE3H).

Ha mpaxTtuiii 3HaYeHHS Exp OepyTh 13 3a3alIeTiAb CKIIAICHUX Ta0IUIIb
JUIsl KpUTepiiB 3HauymocTi & = &(€) ycix mapamerpis X2, z, ¢, v (1o1. 2, 3, 5).
IToTiM Ha OCHOBI EMITIPUYHUX JAHUX OOUUCITIOIOTH & i MOPIBHIOIOTH 3 EKP:
AKIIO & MOTpAIuIse B 001acTh NPUAHATTA MiIOTE3H, TO TiNOTe3y MpHUiima-
FOTh, a K0 Y KPUTHYHY 00JIaCTh, TO TINTOTE3Y BIAXWISIOTH. BiAIOBIIHO
KOHKYPYIOUY TiITOTE3y BIAXHUIISIOTH 1 MPUUMAIOTh.

OCKITBKY HMOBIPHICTh MPUAHSTTS TIIOTE3U HE JOPIBHIOE OIUHUII, €
PHU3HK JOMYCTUTUCH TOMUIIOK TOJIBINHOTO POAY, CYTh SKHX 3pO3yMisa 3
Tabm. 4.1.

Tabauys 4.1
Iimoresa CrnpaBeuinBa : Hecmpasennmsa
ITpuiimaeTnscs [IpaBunbpHe pileHHs I ITomuika npyroro poay
| Biouwiserses | Towwika nepmoro poxy | Ipamwisie pimerns |

Moske craTucs, o 0OYHCIIEHEe 3HAUSHHS KPUTEPIIO MOTPAILISE Y KPH-
TUYHY 00JIACTH, & TOMY TiNIOTE3y HEOOXITHO BIAXMIIMTH, ajie Iie 1Ie He
O3HAYae, 1[0 TiMoTe3a HEeCIPaBeJINBA: MOXKJIUBO, BIAMOBIIHE 3HAUCHHS
KPUTEPIIO € Pe3yIbTATOM HEBAAJIOT BUOIpKH 400 3 iHIKMX npu4uH. Tak, 3
IMOBIPHICTIO € € PU3UK 3POOUTH NOMUIKY NEPULO2O POOY.

I HaBmaku, AKIIO eMIIpUYHE 3HAYCHHS KPUTEPIIO MOTPAIHIO B 00-
JIACTh MPHUMHATTS rinoTe3u, To il npuitMaroTsh. Hacripasai xk rinoresa € He-
crpaBeuBo0. OTie, OYIJI0 3pOOIICHO HOMUIKY OPY2020 POOY.
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Po3rnssHeMO TpUKJIa Iy MepeBipKM OCHOBHHUX TiNOTE3, 30KpeMa Mpo
PO3IMOILT EMITIPHYHUX YaCTOT W;, TOOTO PO 3aKOH PO3IOJLILY, i IIPO 3Ha-
yeHHs iloro napamerpis a i 02,

4.2. NMEPEBIPKA TINMNOTE3U NPO HOPMAJIbHUH
PO3NoAU FrEHEPAJIbHOT CYKYMHOCTI

[1106 mOCTOBIPHO CyIUTH PO 3aKOH PO3MOJIIITY TeHEepPabHOI CYKyII-
HOCTI 3a JIeSKOI0 XapaKTEPUCTUKOIO X, TpeOa BUKOHATH BUMIPIOBAHHS
JIJTST KOJKHOTO 11 eJieMeHTa. PeaibHO X TaKkMif BUCHOBOK Tpeba 3poOUTH Ha
6a3i BUMIpIOBaHHS 0OMEXCHOI KITBKOCTI OMUHMITL BUOipkH. Illopasy pe-
3YJIBTATH aHAJI3y eMIIIPUYHUX JaHUX CTATHCTUYHOTO SIBUIIA, IO MiAIO-
PSITKOBYIOTBCSI IICBHOMY 3aKOHY PO3IOILTY, BUXOISITh Pi3HI i He 30ira-
FOTHCSI 3 TEOPETUYHUM PO3IOLIOM IMOBIPHOCTEN BUITAIKOBOIT BEJIMUNHHU.
AlJte CTYITIHB BIIXHWIJICHHS BiJ 3aKOHY YacCTillle HEBEJTUKUH 1 piaire — OiTb-
mui. [HOI BIIXWIICHHS BiJl 3aKOHY Ma€ CUCTEMAaTHYHHUI XapaKTep, 1 MpH-
YUHA [IbOTO BIIXMIIEHHS] MOYXE CTATH MPOOIIEMOIO COIIOIOTIYHOTO JTOCTi/I-
JKEHHSI B TOMY PO3YMIHHI, 1110 BUSIBJICHHSI i YCYHEHHS! TPUYUHU BiIXUJICH-
HSI IPUBOJUTH JI0 BUKOHAHHS 3aKOHY 1, OT)KE, 10 PO3B’SI3aHHS MTPOOIIEMHU.
ATle BIAXWIJICHHS BiJl 3aKOHY MOXYTh MaTH i BUTIAJKOBHI XapakTep BHa-
caigok Oimpinr abo MEHII BIajoi opraHi3arlii BHOIpKH 3 TeHEpallbHOI
cykymHocTti. Toal mocTae MUTAHHS, YU TIAMOPSIKOBYETHCS HACIPaBIi
eMIipuyHui po3noaia BB X rimoreTnuHOMY TEOpEeTUUYHOMY 3aKOHY, HE
JIMBIISTYUCH HA HASIBHICTD BIAXUJICHHS. Y [IbOMY MOJISITAE CYyTh OCHOBHOI Ti-
mmote3n. it i1 mepeBipky BUKOPUCTOBYIOTH KPUTEPIA y3TrOKEHHS “Xi-
kBaapat” IlipcoHa.

Slkmo modyayBaTh rpadiky MoiroHis po3mno ity BB X Ha ocHOBI eM-
MMPUYHAX TaHUX Ta OUIKYBaHUX (0OUYHUCIIEHUX 3a (hOpMYII0t0 (BYHKIIIT PO3-
TIOIUTY IESTKOTO 3aKOHY) YacTOT 1 HAKJIACTH iX OJMH Ha OJIHOTO, TO B 3a-
raJbHOMY BUNAJIKY BOHM He 36iraTumyThes (puc. 4.2). BenuunHa X2 BU3-
HadJae BEJIMUUHY IIi€T pO301KHOCTI Y BUTIISAI CYMH HOPMOBAHUX KBaIpaTiB
BIIXWICHB “pIBHOBaXXHOI TCOPETHUYHOI KPUBOI:

k

2
2 _ < (n;—np)
xt=y
np;
1€ n;, np; — YaCTOTH BiIMOBIJHO €MITIPHYHI i TEOPETUYHI; 71 — KiNbKiCTh
0cCi0 y MacuBi, p; — iMOBIPHOCTI TEOPETUYHOTO 3aKOHY PO3MOJLTY; k —
KUTBKICTh IHTEPBAJIIB HA LKA,

: (4.8)
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UYucenbHuK popmynn (4.8) BUpakae pi3HUIIO MK 4aCTOTAMHU Teope-
THYHOTO W eMIIIPUYHOTO PO3MOILIIB KOKHOTO TOdaHKa, ITiTHECEHY 10
KBajapaTa; Ipid y MiIOMy BH3HAYa€ BIIHOCHY YAacCTKy PO301KHOCTI IS
KOYKHOT'O JIOZAHKA; CyMa BUPAXKAE 3arallbHy BITHOCHY PO301KHICTD eMITi-
PUYHOTO i TEOPETUYHOT'O PO3MOALTIB. BiracHe, miicyMOBY€EThCS BiTHOCHA
PO30IXKHICTD TECOPETUYHOI M EMITIPUYHOI YACTOT BIAITOBITHUX ITOIITOHIB,
SIK1 OITUCYIOTH po3noair BB X. SIkmo eMmipnyHuii 1 TCOPSTUIHUH PO3ITO-
i BB X 36iratorbces, TO pi3HULI MIXK BIATOBIIHUMH 4aCTOTAMU JOPIiB-
HIOIOTH HyM0, 1 X> = 0. YuM Ginburi i pisHULE, THM GiIbIIe eMITipUYHII
pO3MOALT He 30IraeThes 3 TCOPETUYHUM 3aKOoHOM. OIHAK SKIIO MPHU IIiJI-
paxyHKy X2 6y/e 0JepxkKaHo Jesike aOCTPAKTHE YUCII0, HAITPUKIaL 3 un 23,
TO TIOCTaHE MUTAHHS, Y € 3HAYYIIOIO 1151 PO3OIKHICTH 1 UM MOKHA MTPHUIi-
HATH TIMOTE3y MPO BIAMOBIIHICTh PO3MOILTY T€HEPAIbHOI CYKYIHOCTI
HOpMaJIbHOMY 3aKoHY. IToTpiOeH KpUTEpiii, 1 BBOJUTHCS BiH Ha OCHOBI 3a-
KOHy posnoainy BB X 2 (“Xi-kBajapatr”), B OCHOBI SIKOI'O JIEXKUTb TaKe
MipKyBaHHsI. SIKIIO TEOPETUYHUH 3aKOH, TOOTO 3aK0H ["aycca, 1mo onucye
KOHKPETHE SIBUIIE, Ma€ MICIIe, TO IIPH peatizallii MHOKUHH TITOTETHYHUX
BUOIPOK OJIEP)KUMO PSIT EMITIPUIHUX KPUBUX, SKI B PI3HOMY CTYIICHI HE
30IraTUMyThCs 3 TIMOTETHYHHM TEOPETHUUYHHUM PO3MOAUIOM, aje, SK
BUSIBIISIETBCSI, Y LM CYKYITHOCTI Maiike HeMa€e KPUBHUX, SIKi TOUHO 30ira-
IOTBCS 3 TEOPETUYHOIO KPUBOIO, TAK CAMO SIK 1 KPUBHX, SIKi iCTOTHO P030i-
TaroThCs; OUTBIIICTD JK€ KPUBHUX BUABIIATHME IIOMIPHY PO30IKHICTB 3 TEO-
PETHYHOKO KpUBOIO. L5 TeHIeHIIist Mae CTIHKUI XapakTep, IO Ja€ 3MOTY
BHUPA3UTH i1 B AHATIITUYHOMY BUTJISL M CHOPMYITIOBATH y BUTIISAIL 3aKOHY
posnoainy BB X? (puc. 4.1).

BB X2 (“xi-kBaapat”), AKa BUPaXKae Mipy po30IKHOCTI TEOPETUUHOTIO
i emmipuyHoro po3moaitiB BB X (“ikc™), HaOyBae pi3HUX 3HAUCHD )(12, s
X2y pisHux Bubipkax. 3akon posnozminy BB X? samncyerses B andepen-
LIKHIN Ta THTErpanbHill opmax.

Dynkis rycTuHu itMosipHocTi p(X2) BB X2 nokasye, sika HMOBIpHICTb
p TOTO, IO B AaHIN BUOIPII CTYIIHb PO301KHOCTI TCOPETUIHOTO M eMITi-
puuHoro posmoninis BB X gopisHroe X> s AMCKPETHOI 3MiHHOI
p(X? =x?) abo B ii oKoi U HemepepBHOT 3MiHHOT (X < X2 < X?+ dx?). DyH-
Kiis p(X2) Ma€e TaKuii BUTTISL:

2
! _%xz% B

p(x’) = — ¢

22T %@
ne I'(v/2) — xoHcTaHTa (sKa JopiBHIOE ramMi-pyHKIT Efinepa) mis maHo-
r'0 V; V — KUIBKICTh CTYIICHIB CBOOO/TH.

(4.8
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Puc. 4.1

3aranom KUTbKICTh CTYIIEHIB CBOOOIM V — 1€ KUTBKICTh CITIOCTEPEkKEHb
x; BB X, sKi He3aI€KXHO peali3yloThCsl Ha HENEPEPBHil WKaJli (I0piBHIOE
n peaizalisaMm X, X,, ..., X, 38 MiHyCOM KiJIbKOCTi CIIiBBIAHOMIEHD S, AKi
OB’ A3YIOTH LI peamizamii: V =n — s). Y pasi iIHTepBaIbHOI IIKAJIU 71 3HA-
YEHb X; BKIIAIAIOTHCS B k iHTepBaiB, 1 TO/l KIJILKICTh CTYIIEHIB CBOOO U
BHU3HAYAETHCS K KUTBKICTh IHTEPBAIB A 32 MiHYCOM KUJIbKOCTI CITiBBITHO-
IIEHD S, AKi OB A3YI0Th k TPy 3HAYeHb X,: V = k — 5. Hanpukna, onury-
BaHa CyKymHICTh (1 =200 0ci0) mojaiIIeThCcsl HA JIBI TPy 3a CTATTIO
(k=2)1 e oxnHe crniBBigHOIICHHS (5 = 1), sKe MOB’SI3y€ 1[I CyKYITHOCTI:
n=2n=n,+n_ lle 03Hauac, IO TOCTATHHO 3a3HAYNTH TUIEKHI KITBKICTh
0ci6 ojHi€l cTaTi, cKkax)imMo 4onoBikiB (1, = 70 0ci6), 100 BU3HAYMTH Killb-
KICTB KIHOK. n,=n—-n, =200-70=130, TOOTO TUIBKH OJIHA 3 JBOX I'PyI
CIIOCTEPEIKEHHSI € He3aJIeKHOIO 1 BUSHAYAE KITBKICTh CTYIIEHIB CBOOOIH:
vak-s=2-1=1.
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Slkmo Bigomi mapamerpu posnoainy BB X — cepenns X i qucnepcis
0% — GopMyIH 118 PO3PAXYHKY SKHX I10B’I3YI0Th, 400 KUIBKICTb 71 CIIOC-
TEPEKEHb X, Ha HenepepBHii mkami (2.1) 1 (2.2), a0 KiNbKiCTh k rpyn x,
Ha iHTepBabHii mkai (2.3) 1 (2.4), TO KIJIBKICTh CTYIEHIB CBOOO N 3MEH-
IYEThCs JOJATKOBO 1€ Ha JBl OJMHUII, TOOTO 3arajioM Ha TPH OIMHMIII
(s =3), 1 nopiBHIOE V = k (abo 1) — 3.

Slxuo B popmysny (4.8") MiICTABUTH CIIOYATKY MaJli 3HAYEHHSI le. hinE:
pi3HUX BUOIPOK 3 BIZIOMOIO KUTBKICTIO CTYIIEHIB CBOOO/IH V, a MOTIM AeAai
OlnpIIl ¥ BIAKIAAATH ONleprKaHi 3Ha4YeHHS Ha rpadiky (puc. 4.1, BepxHiit
rpadik), TO KpUBa CIOYATKY 3pOCTATUME, JOCSITHE MAKCUMYMY B TOUYIII
X2, AUISL HAMOBIpHiIIOi BUGIpKH (HalyacTiIe 3yCTPiYaioThCs B CyKyII-
HOCTI BUOIPOK), a MOTIM 3HIKYBATUMETHCS, HE TIEPETHHAIOYHICH 3 BICCIO
abcuuc. Lle o3Havae, M0 iCHYyE HAJTO MaJla IMOBIPHICTD peaizaliii gyxe
HEBAJIO1 BUOIPKH 3 BEIMKMM BIIXWJIEHHSM X Bil TEOPETHMYHOTO PO3IO/Ii-
iy BB X. Posnozin BB X? xapakTepu3yeThcsi TAKUMH TTapaMeTPaMU: Ce-

pPeIHBOIO X2 =V, 1 aucnepciero 02)(2 = 2V, SIKIIO KiTBKICTh CTYTEHIB CBO-
6omu vV > 30, To posnoain BB X? (“xi-kBaapatr”) Iparte 10 HOPMaJlbHOIO
posnoiny aycca (2.7) 1 (2.9).

®dyukuis posnoity BB X? B interpanshiii popmi P(X?) Bupaskae iimo-
BipHicTh P(X? < X?) TOr0, 1110 PO36ikKHICTh TEOPETHYHOTO i EMITIPUYHOTO
posnozinie BB X He nepeBuiye neskoro sHauenns X (puc. 4.1, HukHii):

XZ
P = [P dx*. (4.8")
0

Ha ocHoBi 3akony posnoziny BB X? 10X0AuMO0 BUCHOBKY ILOJO CIIPa-
BE/UIMBOCTI TMOTE3U MPO TE, M0 CTATUCTHUUHUN PSIJT EMITIPUYHO OJIEPIKa-

HMX 3HA4Y€Hb X, X,, ..., X, IKNX HaOyBac BB X, MIATOPSIKOBYETHCS €51~
KOMY 3aKOHY PO3MO/IiTy, HAITPUKJIAJ HOPMAIIbHOMY, 3a hopmynamu (2.7)
1(2.9).

OckiIbKHM TOYHA 301KHICTH BUOIPKOBOI KpuBOi posnoainy BB X 3 teo-
petrunolo (komu X2 = 0) MaIoiMOBipHA (3HAYEHHS OPAMHATH HA OYATKY
KOOpAMHAT Ha pucC. 4.1), HEOOXIAHO 3aAaTH PO3MIP MPUHHATHOI PO30IK-
HOCTIi, TOOTO 3aJaTU TAK 3BAHY KPUIMUYHY Geauyuny X = szp, 110 J1a€ 3MO-
Iy JIATH BUCHOBKY IPO Te, IO pO301XKHICTh, KA HE MEPEeBUILYE ii, € BH-
MajgkoBoi0 abo He3zHauymo (To6To eMmipuyHuil po3noain BB X ne
CyNepeunTh rinoTe3i Mpo MiAMOPSAKYBAHHS OO0 TEOPETUYHOMY 3aKOHY),
a SKIIO MEePEBUIIYE, TO LI pO30LKHICTD € HEBUIIAIKOBOIO 400 3HAUYIIOIO
(TobT0 emmipnuHuii posnoais BB X cynepeunTs 11iif rimoTesi).
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BuGpane KpuTHYHE 3HAUCHHS X mnmb BiCh a6cunc Ha rpagikax Ha
puc. 4.1 Ha ABI YacTUHM: 00JIACTh 3Haqem, x> <X o IPUIHATTS rinoTe3un
Mpo Te, IO ONUC FeHePaTbHOI CYyKYITHOCTI FIHOTGTI/I‘IHI/IM TEOPETUUYHUM
3aK0oHOM po3mnoaury BB X, He cymepeunTs TaKOMY BUCHOBKY Ha 0a3i eMITi-
PUYHUX AaHUX (aje i He rapaHTye, 1Mo el TEOPETUUHNN 3aKOH PO3ITO/i-
ay BB X e1nHO MOKIMBUIT) 1 Ha KPUTHUHY OOJIACTh 3HAUYEHD X2 = xip, ne
115 TiroTe3a He HpI/II/IMaGTLCﬂ

ImoBipricts P(X? < x2 ) SIKIF BIJIITOBIZA€ HE3AIITPUXOBAHA IJTOIIA T
kpuBoio p(X?) Ha BerHLOMy rpadiky 1 piBHS il 3HAYEHHSI OpJIMHATH HA
HIKHBOMY (puc. 4.1), BKa3ye 9acTKy BAaIUX BHOIPOK (perpe3eHTAaTHUB-
HUX, K1 TAIOTh 3MOT'y HA OCHOBI EMITIPUYHMX JTAHUX ITIITBEPAUTH TiIIOTE-
3y PO TEOPETUYHUHN 3aKOH po3noaiy BB X) 3 MHOXHMHM TIMOTETUYHO
pealizoBaHUX, a UMOBIPHICTh

w
&= P(X? <Xip) =1 "P(X? <x3p) = [p(X)dX
Xxp

SIKIM BIZITOBIIa€ 3aIITPUXOBAHA TUIOIIA ITi/T KPUBOIO HAa BEPXHHLOMY I'padi-
Ky 1 BUITIOBIIHUH 1H BIAPI30K OpIUHATH Ha pHC. 4.1, BKa3ye 4aCTKy HEBJIa-
JIUX Y 3a3HAYCHOMY PO3YMIiHHI BHOIPOK, SIKa BU3HAYAETHCS pIBHEM 3HAUY-
IOCTI €.

3BEpHEMOCH IO TPUKJIAAY PO aKTHUBHICTh CTPIIBIIB CIIOPTHUBHOTO
Ki1yOy y BUBUEHHI IpeaMeTa CTpiibou. ¥V 1abi1. 2.5 HaBeaeHo abCoMmoTH 7,
1 BIIHOCHI W, 4aCTOTH €MIiPUYHOTO PO3MOJITY, & TAKOX BIAMOBIIHI iM
IMOBIPHOCTI p, Ta TEOPETUYHI YaCTOTH, BU3HAYEH] HA OCHOBI IIOTE3H PO
Te, IO IICH PO3MOAUT € HOPMaTbHUM. 3 iX TTOPIBHSAHHS (puC. 4.2) BUILIH-
Bae, IO TTOBHOI 301KHOCTI MK HUMHU HeMae. [IuTaHHS ToJIIrae B TOMY,
00 3’5ICYyBaTH CTYIMiHB Y3rOKEHOCTI IIMX PO3MOJIUIIB 1 HAIIHHICTD TaKO-
'O BUCHOBKY.

3a gaHuMu tabm. 2.5 i popmystoro (4.8) obuncianmo X2

» _(1-08° (2-27° (4-4° (2-27°  (1-08)’

=044,
0.8 27 4 27 0.8

3anexxHO BiJi BUMOT 3MICTOBOTO aHAI3Y 3a/1aul 3a1aMOCsl 3HAYCHHSIM
JIOBIpYOi HIMOBIpHOCTI P TOTO, 1110 /1715 IIBOTO eMITIPHYHOTO PO3MOITY BHU-
KOHYETBCSI HOPMAIIbHUI 3aKOH, ckaxiMo P = 0,95. Y nox. 5 ans piBHs 3Ha-
gymiocti € = 1 — P = 0,05 3Haxoaumo BII[HOBIILHG KPUTUYHE 3HAUYECHHS X “p
JUISL KIJTBKOCTI CTyHeHlB CBO60[[I/I v=5-1=4 )( =9,5. HOplBHHEMO 00-
YUCIIEHE 3HAYEHHS “Xi-KBaApaT” 3 TaOIMYHUM: sncmo X2 < pr, T06TO X2
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Puc. 4.2

JIEKUTD JIBIiIIE Bif X%(p Ha rpadiky posnomainy BB X? (nus. puc. 4.1), To ne
03HAYa€, N10 EMITIPUYHUI PSIT CTATUCTUYHUX JAHUX OTHUCYETHCS TEOPETHY-
HIM 3aKOHOM; SIKIIIO K X2 2 X , TOOTO JI&KUTH MpaBillle Bil KPUTUYHOTO
3HAYEHHS )( Ha puc. 4.1, To p0361>KH1CTI> HAJITO BEJIMKA, 1 TEOPETUIHOTO
3aKOHY HE CHOCTeplraeTLCﬂ VY po3srisyBaHOMY TPHUKIAIL )(2 = 0,44, mo
MEHIIIe ka =9,5. Oxe, 3 imoBipHicTIO 0,95 MOXHA IPUIHSTH TIIOTE3Y PO
Te, IO CTYIiHb AKTUBHOCTI CHIOPTCMEHIB Ha 3aHSTTSX 31 CTPLIBOM M-
MOPSIKOBYETHCS 3aKOHY HOPMAIBHOTO CIIOPTCMEHIB PO3MOALTY. AJle icCHy€e
1iMOBIpHICTh (€ = 0,05), 110 Oy/Ie 3pO0IIEHO MOMUJIKY TIEPIIOTO POAY, SKIIO
B PE3YJIbTATI OBTOPHUX TOCIIIKEHb BUSBUTHCS, IO TIMOTE3a PO HOP-
MaJIbHUAN PO3MO/IT HeMPaBUIIbHA, TPOTE ii BCe K MPUHHSTO.

4.3. NEPEBIPKA IFMNOTE3H
MPO reEHEPAJIbHY CEPEAHIO

[TepeBipka rinoTe3u Mpo reHepalbHy CEpeIHIO ¢ 32 BUOIPKOBOIO Ce-
penHboIo X 0OaszyeThest Ha 3akoHi posnony 'aycca BB Z (4.3)

X-dl _ /1%~
= n—’
B a

SKILO IeHepalibHa Jucnepcis 02 Bioma, 1 Ha 3akoHi posnoiny CThioeH-
ta BB T'(4.3")

X —d X —d
Z1Ed_ pl¥-d
B S
SKIO TeHepalibHa AUCIEPCis HEBIJIOMa, a TOMY BUKOPHUCTOBYETHCSI BU-

npasiieHa BUOIpKOBa aAucIepcis 52
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V posuini 3 mpo BUOIPKY MOKA3aHO, WO OUIHKHM X; CEPEIHBOT TeHe-
paitbHOI ¢ € 3HaueHHSIM BB X y pisHuX BHOipKax i Mo IIi OIIHKHU, Xo4ua i
HaOyBarOTh JOBUIBPHUX 3HAYCHB BiJl BUOIPKU J0 BUOIPKH, Y CYKYITHOCTI
MPSAMYIOTH IO CEPEIHBbOI F'eHEPATBHOI ¢, YTBOPIOIOYH CTIHKUH PO3ITO LT
laycca. llenTpoBani 3HaueHHs A, AKi BUPAXKAIOTh BIAXUIICHHS BiJl F€HE-
PaJIbHOT CEPEHBOI @, TOOTO MOMMIIKK OLIHOK A, = | X; — a|, Tak camo onu-
cyroThes 3akoHOM [Maycca. CtangapTu3oBaHi (HOPMOBaHI) 3HAUCHHS

L )
B a

TaK caMoO MIAMOPSIKOBYIOTECS IIbOMY X 3aKOHY (4.9), OCKITBKH ATICHHS
noMUIIKH A; Ha cTany (OCKUTbKU o’ sizomo) B =a/ Jn (3.7), BpaxoByroun
(3.7"), e BruMBac Ha GopMyBaHHs ii 3aKOHY po3noiny. [Hiua piu, Komu o
e Bizome. Toni B uncenbHUKy 1po0y (mo3naunmo ioro 7, = A/ 3 =vn A/s)
3a/IMINAETBCS MOMUJIKA A, pO3MoJIiNieHa 3a 3akoHoM ['aycca, a 'y 3HamMeH-
HUKY 3aMICTh KOHCTAHTHU O CTOITh BUOIPKOBE CEpeIHbOKBAIPATUYHE Bifl-
XUJICHHS §, SIKE CaMe € BUIAJIKOBOIO BEIMYMHOIO, KBAJIPAT SIKOI — OIIHKA
TeHepaIbHOI TUCIIePCii — OMUCYEThCS (K Oy/e ImoKa3aHo J1alli) 3aKOHOM
X2 (“xi-kBajgpat’”) Mipcona. OcKinbKU HOBA BUIAKOBA BennuuHa T € Bij-

HOILEHHSM JIBOX BUIAJIKOBUX BeIUYUH 1 = Z /\/F , TO i posniogin BB 7'
Tak caMo (OPMYEThCA SK BifHOIIeHHs po3noaiais BB Z i BB X2, ske Ha-
3uBaeThcs posnodinom Cmuviodenma (4.10). Ockinbku X2 (“xi-xkBagpat”)
3aJIOKUTh BIJI KIJIBKOCTI CTYIEHIB ¢cBOOO U V, TO i T Tak caMo 3aJIeKUTh
BiJT V.

Orxe, CyKyNHICTh NOMMIIOK & CEpeNHiX BUOIPKOBUX X; BIIHOCHO Ce-
PeIHBOT TeHePANIbHOT ¢ MiIOPIAKOBYEThCS 3aKOHY ['aycca A BeTUKUX
BUOIpoK 1 3akoHY CThIOJIGHTA JJIsl MAJIUX BUOIPOK, 1110 MMOKa3ye WMOBIp-
HICTb P, TOTO, IO JJI1 KOHKPETHOI BUOIPKH 3HAYEHHS BUIAJKOBOI BEJIU-
YMHY JUTA TOMMIIKHU = (Z abo T) mopisHioBatuMme &, (z; abo ¢,) mpu 3anucy
LUX 3aKOHIB y IudepeHianbHii gopmi. ['ycTHHM HMOBIPHOCTI JUTS TUCK-
PETHUX 3MiHHUX P(Z = z;) i p(T = t;) BiANOBIAAIOTH QyHKLIi po3noainy
HENePEePBHUX 3MIHHUX Z 1 1:

PG = T n>30; (4.9)
21
O, £ 0
p()=cd+—:=Le ? s n<30 (4.10)
O n-10
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1 AMOBIpHICTH P, TOr0, 1m0 nomuika = (£ abo 7)) nyis 1iei BUGIpKY HE Ie-
peBumyBaTuMme &; (z; abo 7,) IpM 3amuci NMX 3aKOHIB [1uB. Takoxk (3.1) i
(3.1")] B iHTETpaANBHIN hopMI:

P(Z <z) = [P mis n>30; 4.9

P(T<¢) =J'p(Z)d( s n <30. (4.10"

3HaveHHs HaBeneHUX (GYHKIINA TabympoBaHi. [Ipu n > 30 po3momin
CreroieHTa (DaKTHIHO 30iraeThes 3 po3moaiiom [Faycca, 1Mo 1ae MOKITH-
BiCTh KOpPHUCTYBAaTHUCS TabmuisaMu QyHkiii Jlamnaca, siki BiAMOBIIAIOTH
3akony ['aycca (non. 11 2). Kpusi 'aycca i Ctbiogenta (puc. 4.3) y aude-
peHIIaIbHIM Ta IHTerpaibHIN popMax Modi0OHI, ale oCTaHHI Ha mepude-
PIMHHUX AUTSTHKAX ITOJIOTIIII.

Bupiiyroun nutaHHs Mpo Te, UM € JesKi BUOIPKOBI CepeHl X OIliH-
KOIO TeHepaIbHOI CEpPeIHbOI ¢, Tpeda BU3HAUNTH KPUTHUHY 00JIacTh 3Ha-
YeHb BIIIOBIIHO Z ; abo ¢ - At uporo 3aaemocst piBHEM 3HAUYIIOCTI € 13a
Tabaumsamu posmnoaitie [aycca (moa. 2) ado CreroaeHTa (mox. 4) BH-
3HAYAEMO KPUTHUYHI TOUKHU Zep abo L CepenHi BUOIPKOBI 3HAYCHHS X;
MOXYTbh BIIXUIISITUCS BiJl TeHEPAIIbHO1 CepeAHbOl ¢ y OiK 3MeHIIeHHs a00
30iTpImeHHS. TOoMYy, K MMpaBUiIo, Tpeba BU3HAUYUTHU JIBOOIYHY KPUTHIHY
o0acTh (3aIITPUXOBaHI JAUISHKHU ITiT KPUBOIO Ha BEPXHHOMY T'padiky
puc. 4.3), xoua SIKIIO B rinoTe3l HIeThcs Mpo Te, 0 BUOIpKOBa CepeIHs
a00 TUIbKU MEPEBUIIYE, A00 HE TIEPEBUIILYE TeHEPaIbHY CEPEIHIO, TO Tpeda
BU3HAYNTH a00 IIpaBo-, a0 JIIBOCTOPOHHIO KPUTUYHY 00JI1aCTh.

(Yepe3 cumerpuuHicTh QyHKIII P(z) y moa. 2 HaBeaeHa TaOIUIlS
TIIBKY JUISl 3HAYCHB 3 TPAHUIISIMU IHTErpyBaHHSs B ) 0 +0o, 1110 BIMOBI-
Jla€ BEPXHIii TUISHIII HWKHBOI KpUBOi Ha puc. 4.3. ToMy npu BU3HAYEHHI
Zep MOTPIOHO BiJI BEpXHBHOTO 3HAUCHHS OPAWHATH, IO TOPIBHIOE 1/2,
BITHATH € a00 €/2 BIAMOBIIHO JJISI OJTHO- Ta TBOCTOPOHHBOI KPUTHUHOI
0071aCTi, 10 OPIBHIOE MIyKAHOMY 3HadeHHIO QyHkuii P(z, ), sikomy B
J1o1. 2 BiJINIOBIIA€ ZKp.)

Mauni norika aHasisy Taka: SKIIO eMITipHYHe 3HaUeHHs z, (abo 7,) He ne-
peBHILyE Z, ) (abo th), TOOTO TOTpAIUISIE B 001aCTh IPUHHSITTS TIITOTE3H,
TO TiNOTe3a NPUMAEThCA, a AKIIO z, (a00 7)) mepeBulLye Zep (abo ¢
TOOTO MOTPAIISIE Y KPUTUUHY 00JIACTH, TO TIMOTE3a BIIXUIISIETHCS.

PosrisHeMo TIpUKIa OIIHKY CePETHBOI KITBKOCTI BJIYUYHUX MTOCTPLITIB
CITOPTCMEHIB Ha TPEHYBAHHSIX 31 CTPLIHOU.

o)
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"""""""" -0,5
o
Puc. 4.3

[Meprwmii mpuKIa] CTOCYEThCS BUMIAJIKY, KOJIA 32 YMOBOIO 3aJ1aui Bi-
JIOMi 3HAYEHHs TeHepanbHOI aucnepcii (02 = 16) i BiANOBIAHO 3HAYEHHS
CepEeIHbOKBAIPATHIHOTO BimXxmwieHHS (O = 4). [ToTpiOHO Ha piBHI 3HAUY-
mocTi € = 0,05 mepeBipUTH OCHOBHY TIITOTE3Y PO Te, IO CEPEIHS Kilb-
KICTh BIIYYHHUX MOCTPLIIB CIIOPTCMEHIB Ha TpeHYBaHHsX ¢ = 12. Pesynbra-
TH BHOIPKOBOTO TOCTIKCHHS JIECSITH CIOpTCMeHiB (7 = 10) HaBeleH] B
Tabun. 2.4. Ha 6a3i nux maHux ooumnciieHa BubipkoBa cepenas X = 15. Posz-
PaxyeMo 3HAYEHHS CTATUCTUYHOT XaPAKTEPUCTHKU Z:

- :\/le—al :m|15—12| =24,
a 4

BusHaunmMo KpUTHYHY TOYKY Z,  JIBOCTOPOHHBOI KPUTHYHOI 001acTi
JUs piBHs 3Hauyiocti € = 0,05 3a Tabnuuero ¢yuxuii Jlamnaca (mom. 2)
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s P(z) =1-¢/2 =0,475: Zep = 1,96. ITopiBHIEMO OOYHUCIICHE ¥ TaOTIMIHE
3HAYEHHSI KPUTEPIIO Z:

(2e =24) >(z, =1.90),

OCKIITbKH Z, > Zyp» TO rinoTe3y BIIXUISIEMO, a IIe 0O3HAYAE, 1110 HE MOXKHA
BHOIPKOBY CEPE/IHIO B3STHU SIK OLIIHKY FeHEepabHOI CepeaHbOI, OCKITBKU
BOHM ICTOTHO PI3HATHCS: BIIMIHHICTh HaJTO BEJIWKa, MO0 ii MOKHA OyII0
MOSICHUTH BHUITaIKOBUMHU YNHHUKaMU. OTxke, Tpeba MPUHHSITH KOHKYPYIO-
4y TIMOTe3y Mpo Te, 10, MabyTh, ICHYIOTh MMPUYMHHU TOTO, III0O0 MakcTep-
HICTh CITOPTCMEHIB, SIKa BUMIPIOETHCS KUTBKICTIO BIIYYHUX ITOCTPIJIIB, TIe-
pEeBHINYBalIa OUiKyBaHE 3HAYCHHSI.

Jpyruii IpuUKIag CTOCYEThCs BUIMAIKY, KOIIM TeHepalbHa JUCrepcis o
HeBijoma. CKopuCTaeMOCS TMONMEpeAHIMU EeMIIPUYHUMU JAHUMH 3
Tab1. 2.4. 3a ymMoBOIO 3amaui Tpeba Ha piBHI 3HauymocTi € = 0,05 mepe-
BIPUTH OCHOBHY TIiIlOTE€3y NpPO Te, IO CEePeIHS KUTBKICTh BIIYYHHX
ITOCTPIIIB CIOPTCMEHIB T'eHEePaTbHOI CYKYITHOCTI @ = 12. JIytst oOunciIeHHS
KPUTEPito ¢ 3BepHEMOCS a0 TabOi. 2.4. 3 Hel BUILIMBaE: 00CAT BUOIPKU
n = 10 oci0; BubipkoBa cepemHss X = 15 BiIydYeHb; BUIIPABIICHE CEPEIHE
KBaJpaTUYHE BIAXWUIICHHS § =6 BJIyYEHb; KUTBKICTh CTYIICHIB CBOOOIH
v=k—-1=5-1=4, ne k =5 — KUIbKICTh IHTCPBAJIiB Ha IIKaJIi KUTBKOCTI
MoCTpLTiB x. BUBHaUNMO eMIipuyHe 3HAUYEHHS] CTATHCTUYHOI XapaKTepH-
CTHKH 1

o =AnlX :m'”;lz' 16
S

3 tabmumi po3noairy CteroaeHTa (mom. 4) mrst € =0,05 1V =4 3Haxou-
MO KPUTHYHY TOUKY [, = 2,78:

(fe =16) <(t, =2,78).

Ockinbku £, < !4p> TO CTATHCTHUHY rinoTe3y Mmpo Te, 10 BUOIpKOBA Ce-
penHst X =15 € OLIHKOIO TeHepabHOI cepe/iHbol a = 12, npuiiMaeMo, BBa-
KAIOYM PO3OIKHICTh MK HUMHU HE3HAUYIIOO.

[TocTae mMuTaHHS: YOMY Ha OCHOBI €MITIPUYHHMX JAHUX OMUTYBAHHS
OJTHI€T i Tiel camol BUOIPKU OfIep:KaHO MPOTHIIEKHI pe3yibratu? Y mep-
IOMY BHIIA[IKy TiNOTe3y MpO Te, IO CepeaHsl KUIbKICTh BIYYHHUX
MOCTPLITIB CIOPTCMEHIB F'eHEPAIbHOT CYyKYITHOCTI a = 12, Oyno BiAXUIIEeHO,
a'y IpyroMmy BUIIAJKy — MPUHHATO. AJKe peajbHO, SKIIO MOXHA 0Yyi10 0
OTIMTATH BCIO F€HEPAIbHY CYKYIHICTh, Oyli0 O OTpUMAHO €TUHUI ICTUH-
HUl pe3ynbrat. OTKe, OJIUH 31 3p00JIEHUX BUCHOBKIB ITOMMJIKOBHH. SIKIIIO
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rirmore3a IMpaBWIbHA, a ii 0yJI0 BIIXWICHO (SIK, HAIIPHUKJIIA, Y IIEPIIOMY BH-
MaaKy), TO Ie o3Havae, Mo Oynao 3poOJIeHO MOMWIKY MEPIIOrO POMdY.
Slkio rinore3a HeMpaBUIIbHA, a 1i 0yJI0 MPUITHATO (K, HAPUKIIAT, Y IPY-
roMy BUIAJIKY), TO II¢ O3HAYaE, 1110 OyJIO 3pO0IJIEHO MOMUIIKY JPYTroro
pomy. Y Wil cUTyaIlii MOKHa BBa)KaTH MPABHIIBHUM TICPIIHH CTATHCTUY-
HUI BUCHOBOK, OCKIIBKH BiH CITUPAETHCS HA JOCTOBIPHE 3HAYEHHS BiJ0-
MO1 reHepaIbHOI AUCHepcii, Toal K Apyruid 6a3yeThCcs Ha OLIHI JTUCTIEp-
Cii, IO 3MIHIOETHCS BT BUOIPKH 40 BHOIPKH, 1 B pO3IIISAyBaHIN BHOIPIl
BUSIBUJIACS] HA/ITO BEITHKOIO.

751 G1bII0T BIIEBHEHOCT] Y TPABUIIBHOCTI BUCHOBKIB PEKOMEH/IY€Th-
Csl BAKOHATH JIOJJATKOBI CIIOCTEPEIKEHHS CIOPTCMEHIB 1IUX BUOIPOK, Oaxa-
HO OUTBIINX 32 00CSITOM.

4.4. MEPEBIPKA IFNOTE3H
MPO FreEHEPAJIbHY AUCNEPCIIO

MOKIIUBICTb OLUHKHU JucIepcii 02 reHepaabHOI CyKyITHOCTI HA OCHOBI
HE3MIIIEHOT OLIHKY JAUcIepcii BUOIPKOBOI CYKYIHOCTI 52 6a3y€eThCs Ha 3a-
koHi X>-posnoainy IMipcona BB X

2

2 _ A
X =n-1)—. (4.11)

a

lNnore3a moJjsrae B TOMy, 110, 3a MPUITYIIEHHSIM, TeHepaJibHA JIUCTIEeP-
cig Mae gopiBHIoBaTH 02, [ToTpiOGHO HA PiBHI 3HAUYLIOCTI £ MEPEBIpUTH
IIFO TIMOTe3y, TOOTO BU3HAYUTH, Y MOYKHA BBa)KaTH BHOIPKOBY JUCIICP-
Ci10 s% OLIHKOIO reHepabHOI qucIepcii 02, 260 K 3’ACyBaTU, YU 3HAYHO
BOHU Pi3HAThLCA. Jucnepcis s> BUpa)ae BEIMUUHY PO3CIsHHSA BUOIpKU 3a
XapaKTEPUCTHKOIO X BIAHOCHO cepeaHboi X. OUeBUOAHO, IO PO3CITHHS
JUUTSL Pi3HUX BUOIPOK Oy/Ie pi3HUM, ajie B CYKYITHOCTI iX BEIMUMHHA (HOPMY-
IOTh CTIHKMII 3aKOH, KU BioOpaxkae Toi (akT, 0 PO3CISTHHS YaCTille
OyBae MOMipHUM. AHATITHYHHUIT BUPaA3 X -pO3IO/IITY 3a1a€ThCs y BUTIISAI
bopmymnu (4.8"), a rpadiuHo 0 GyHKITIFO 300pakeHO Ha puc. 4.3. BiracHe,
MM K€ 3aKOHOM OIHCYEThCS PO3MOILT BiIXHIEHb EMITIPUYHOTO X>-PO3-
MOAITYy 4aCTOT BiJl TEOPETUYHOTO PO3MOJiTy iMoBipHOCTEH BB X, pos-
riasiHyToro B migposa. 4.2. Bupasu mna x> (4.8) i (4.11), mo cyTi, ana-
JIOTIYHI W BUpakarOTh CyMy BIIXWUJICHb, ITITHECCHUX 10 KBajapaTta, Bil
JIESIKOTO TIOJIOXKEHHSI PIBHOBATU: BIIIMIHHICTBH TOJISITA€ B TOMY, IIIO TIpU
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MTOPIBHSHHI eMITIPUYHUX 1 TCOPETUYHUX YACTOT po3moainy BB X mrs kox-
HOTO JI0JlaHKa OyJia CBOSI TOYKA PIBHOBAru (3HAYEHHS TEOPETHUYHUX Yac-
TOT 11p;), @ TIPU BU3HAYEHHI AUCTIepCii

»_ 1 2
s n_lZ(x, a)

TOYKa PIBHOBATM — 3HAUECHHS CEpeIHbOI apu(MeTHYHOI ¢ PO3MOaiTy
BB X — Ju1g Bcix qomaHKIB OJ1HA M Ta cama.

Ines mepeBipKM TiMOTe3M MPO BEIMYMHY TeHepalbHOi aucrepcii o
TAKOXX IIOJISIra€ B OLIHII YAaCTKM BIAXMJIEHD BiJ 1€l BEJIMUMHU 3HAYEHD
BHOIPKOBHX JIUCIIEPCIii, 110 MEPEBUIIYE JesIKe KpUTHUHE 3HaueHHs. [1pu
MEPEBUICHHI KPUTUYHOTO 3HAUCHHS EMITIPUYHO OTPUMAHOTO 3HAYCHHS
CTATHCTUYHOI XapaKTepucTHKU auctepceii X2 (4.11) He MO’kKHA OrOIUTUCH
3 MIpKYBaHHSIM, 1110 11€ MIEPEBUIIICHHS BUKJIMKAHE BUMIAIKOBUMH IIPUYHHA-
MHU. 3aKOH X2-pO3I0IiJly Ja€ CHiBBiIHOIIEHHS HMOBIpHOCTEl! 3yCTpiTH Be-
nanuuny poscisHusg BB X2 sk pe3ynbTaT 30ypeHHs BUIAAKOBMMM IPHYH-
HaMU 1 SIK pe3ybTaT Aii MeBHUX YNHHHKIB.

Jliana3oH MOXIIMBUX BEIUUMH Po3cisHH X2 (“Xi-KBaapatT”) MOALISETh-
cs Ha JIBi 00J1aCTi: MPUHHSTTS TIITOTE3W M KPUTUUHY. 3aJIEKHO BiJ TOTO,
B IIepUly YK JAPYry 00JacTh NOTpaIisge oOuncaeHe 3HaueHHs X2 Ha 6a3i
BUOIPKH, BHHOCUTBCS PIIICHHS IIPO IMPUHMAaHHS Y BIIXUJICHHS TIIIOTE3M.

Po3srnsiHeMoO mipuKiIag Mpo MaWCTEPHICTh CIOPTCMEHIB HA TPEHYBaH-
HsX 31 cTpiutbou. [ToTpiOHO Ha piBHI 3HauyIIOCTI € = 0,05 ITepeBipUTH OC-
HOBHY TilOTE3y NPO Te, 110 3HAUEHHs FreHepasbHOI aucrepcii a2 = 16 (Biy-
yeHb)?, TOOTO cepeiHE KBAAPATUUHE BIAXMUIEHHS 3 KiJAbKICTIO BIyUEHb
BITHOCHO CEepeIHBbOI BEIMUMHU O = +4 (BIIyUCHHS) TPU KOHKYPYIOUIN TiI0-
te3i a2 > 16 (BayueHs)?. TyT MiCTUTBCS IIPUIYLIEHHS, [0 OUiKYBAHE 3HA-
YEHHs JIUCIIepcii MOXKe MEPEBUIIUTH 3ajaHe, a [ie 0O3HAJae, 1o JiIs nepe-
BIpKHM TIOTE3W HEOOXITHO BUOpATH IMPaBOOIYHY KPUTHUHY OOJIACTh.
EmmipuuHi gaHi HaBeaeHi B Ta0d. 2.4: KUTBKICTh OoNMUTaHUX ocio 7 = 10;
BUIIpaBIIeHa JucIiepcid s2 = 36 (BilydeHb)?; KiNbKICTh CTYNEHIB CBOOOIN
v=k-1=5-1=4, ne k =5 — KIIBKICTb iIHTEpPBAIB Ha IKaIi x. Bu3Ha-
YHMO eMITIpHYHE 3HAUCHHS CTATHCTHYHOT XapAKTEPUCTHKH X 2:

2

2 S 36
=(n-1)— =(10-1)— =20.
Xe =( )0(2 0-9

V non. 5w € =0,051V =4 3HaX01UMO Xip =9.,5. ITopiBHSIEMO:

(Xe =20) > (X3, =95).
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Ockinekn X2 > Xip’ TO OCHOBHY TiNOTe3y Mpo Te, mo o2 = 16, Biaxu-

JIsIEMO. A 11e 03HaAYae, Mo Po301KHICTh MK BUOIPKOBOIO 1 T€HEPAIbHOIO
JIUCIIEPCISIMU 3HAYYIIA.

3a L[iGIO K METOAMKOIO 3a KpHTCpiHMI/I CTaTUCTUYHUX XapPAKTECPUCTHUK [

(4.5) i v? (4.6) nepeBipAI0Th 3HAUYIIICTh KoedillieHTIB Kopeswii 1 BigHO-
IIIEHB TUCIIePCIH.

[o BN B W) O R S

Nel

KontponsHi nuranHs

. lITo mepeBipstOTh 3a TIOMOMOTOI0 CTATUCTUYHUX TinoTe3?

. [ITo Ha3MBA€ETHCS CTATUCTUYHOIO XaPAKTEPUCTUKOIO TinoTe3u?

. CyTb OCHOBHUX (HYJIbOBHX) | KOHKYPYIOUHX (JIbTEPHATUBHUX) TiOTE3.

. o Taxe i sik TOB’s13aHi PiBHI 3HAYYLIOCTI Ta JOCTOBIPHOCTI (JOBIpYOI HMOBI-

pHocTi)?

. SIx BU3HAUA€THCSI KPUTUUHE 3HAUEHHS CTATUCTUYHOI XapaKTePUCTUKU?

. o take kpuTu4yHa 00IaCTh 1 06JIACTH IPUHHATTS TinOTE3N?

. o Take MOMMIIKM NIEPIIOTO 1 APYroro pomry?

. Y yomy nossirae nepeBipKa TifnoTe3u po HOpMabHUI PO3IOILT FreHepaabHOl

CYKYITHOCTI 34 JIOTTIOMOT'00 KPUTEPIiIo “Xi-KBaapat”?

. ¥V yomy mossirae mepeBipka TifmoTe3H MPo reHepaIbHy CepeaHio?
. ¥V yoMmy mosisrae rnepesipka rinoTe3u mpo reHepaibHy AUCIepcito?
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YactuHa Il

TEOPI4 BUMIPIOBAHHA:
OCHOBM 3ArANbHOI
TA COLUIAJNIbHOI
KBAJNNIMETPII




Po3gin 5 —

NPEOMET KBAJIIMETPII

I COLIAJIbHOI KBAJIIMETPII

TA IX 3ArAJIbHOMETOAOJIOTYHE
3HAYEHHSA

5.1. KBAJIIMETPIA AK YHIBEPCAJIbHA TEOPIA
BUMIPIOBAHHA NMOKA3HUKIB AKOCTI.
COUIANIbHA KBAJNIIMETPIA

Hewmae sxo1HOT HayKOBOI Tairy3i i KOIHOI IapWHU XATTETISTLHOCTI,
ne 6 He mocTaBala nmoTpeda BUMIPIOBAHHS BIACTUBOCTEN OYyIb-IKOI MpH-
ponu. Mu po3risiHEMO caMe II0 YHIBEpCaIbHY TEOPiI0 BUMIPIOBAHHS.

Tepmin “kBanmiMeTpis” 3aMo3M4EeHUN 3 TOBAPO3HABCTBA, ¢ HUM I10-
3HAYEHO HAYKOBY OOJIACTH PO METO/M BUMIPIOBAHHS SKOCTI TPOJTIYKIIii.
AJte ioro IOMiTbHO BUKOPHCTOBYBATH Y IITMPOKOMY PO3YMIHHI: 1 OO
MIPUPOJHUYHX, 1 OO0 TYMaHITAPHUX SIBUII.

[nero mpo mpeamer KBaJdiMeTpii BIATBOPIOE caMa ii Ha3Ba, 1O CKIIa-
JIAETHCSI 3 IBOX CIIiB, SIKi O3HAYAIOTH SKICTh (KBaJIi-) 1 BUMIpIOBAHHS (-MET-
pis). O1xe, Kganimempis — 1€ TEOPis BUMIPIOBAHHS MOKA3HUKIB SKOCTI,
a00 OUTBII CTPOT'0 — TEOPist BUMIPIOBAaHHS BIIACTUBOCTEH pedi, sIKi BU3HA-
yaroThes uepe3 sKkocTi. 1106 po3rmymauntu Take BU3HAYEHHS KBali-
MeTpii, TOTPIOHO OOTPYHTYBATH ii KaTeropii. 3 Ii€f0 METOIO TOIMIIBHO
3BEPHYTHUCS 10 KATErOPIAIbHOrO armapaTy MialleKTUKHU K HaiO1IbII 3a-
rajibHOTO ¥ yHIBEpCAJIIbHOTO, a HE JIO BUSHAYEHD BIIMOBIIHUX MOHSTD Y
KOHKpeTHUX Haykax. Lle qae eauHe po3yMiHHS BUXIIHUX [TOHSTD, TIOB’s13a-
HEX 3 opMari3alli€ro, onepamioHali3amieio 1 BAUMIpIOBAHHSAM B YCIX Ha-
yKax.

[omo coriaabHOI KBaIiMETpii, TO BU3HAYCHHS 1i IIpeIMeTa BUILTHBAE
3 TIOTEPETHFOT0 BU3HAYCHHS 3arajibHOI KBAJIIMETPIi sIK /UIs i1 4acTKOBOI
teopii. OTxke, coyianbha Keanimempis — 1ie TEOPisi BAMIPIOBAHHSI COIIAITb-
HUX BJIACTUBOCTEH colliaibHOT “pedi”, siki BU3HAYAIOTHCS Yepe3 COoLllalibHI
sSKocTi. ¥ MbOMY BHU3HAYCHHI TaK caMO MOTPEOYIOTh T'PYHTOBHIIIOTO
TpaKTyBaHHS BXUTI KaTeropii: “colliaimbHa SKICTh”, “coliajabHa BJac-
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THUBICTB”, “comianbHa piu”. HeoOXigHO 3’5ICyBaTH, Y YOMY IOJISITAE CIIe-
nugika 3aCTOCYBaHHs TOHITTS “COIaIbHA Pid” MOPIBHIHO 3 MOHATTAM
“cotrianbHa cuctema’”.

OCHOBHI TPyIHOIII B po3po0IIi Teopii KBaJIIMETpii MOB’sA3aHi, IMO-Tep-
me, 3 pPo30KHOCTAMH B PO3YMIHHI JCHOTATIB KaTeropidl MiajJeKTUKU
“gxictp”, “piu”, “BIACTUBICTH”, “BIIHOILICHHS” Ta iH., IKI CTAHOBJISATH I10-
HSTIMHUIA anapaT KBaJiMeTpii, 1, MO-Apyre, 3 HEJIOCTATHLOIO PO3POOKOIO
MaTeMaTUYHOI Teopil MOPSIAKOBUX a0 OPAMHAIBHUX YHCEI, 110 3yMOB-
JIFOE TPYAHOII TIIyMaueHHs TOYHUX 1 HAOIMKEHUX BUMIPIOBAHb HA OPIH-
HaIIbHMX IIIKaJaX, BUMIPIOBAHHS B TOYIIl, CYyTHOCTI IHTEHCUBHUX 1 €KCTECH-
CHUBHUX BEIIMYMH Ta METOMIB IX BUMIPIOBAHHS, METOAOJIOTIYHOTO H TpakK-
TUYHOT'O 3HAUEHHS ITOKA3HUKA TOTYXXHOCTI TaK 3BaHUX KJIACU(PIKOBAHUX
1 crpaTuiKOBAaHUX MHOXHH /Jis 3a0e3MeYeHHs OPIBHSIHb PE3yJIbTATIB
JTOCTIIJIKEHb.

Kateropiro “skicTs” BuBUae Hacamrepen ¢igocodis B KOMIUIEKCI 3
IHIITUMH KaTeTOPIsSIMH TiaJICKTUKH, TAKAMH SIK “KUTBKICTB, “mipa”, “piu”,
“rmacTuBicTh, “BigHOIICHHS Ta iH. Lli KaTeropii cTaHOBIATH KaTEropi-
aJbHUI amapat Oy/ab-skoi Hayku. ToMy MOKHa CTBEP/DKYBATH, 11O MEBHI
YTBOPEHHS Ta SBUINA OYb-SIKOI IIPUPOJIU ONMUCYIOTHCS LIMMH KATETrOpisi-
MU, JI0 SIKUX HAJIGKUTh 1 KaTeropis “gxicts”. OTke, 00’€KTOM BUBUEHHS
KBaJIiMeTpii € “pedi”’, TOOTO YTBOPEHHS 1 SBHINA OYyIb-IKOI IIPUPOIH,
M3HAHHS SIKUX MOJISITA€ B OIMKCI iX KOMIUIEKCOM BIIACTHMBOCTEH 1 IX BHMi-
pIOBaHHI.

Ll{o0 00’€KTiB TOCHIKEHHS COLIaJIbHOT KBAJIIMETpii, TO BOHHU CYTh
00’€KTH COLIIOJIOTIT 1 COIlaIbHOT MCUXOJIOTII 1 MOKYTh OyTH CUCTEMATU30-
BaHI BIJIMOBIJHO J0 CTPYKTYpH IuX HaykK. OTike, 00’ €KTOM JOCIIKEHHS
IIMX HAYK € Pi3Hi CoiaIbHI YTBOPEHHS 1 SIBHINA, CTpaTU(hIKOBaHI 3a CTyIIe-
HSIMH CKJIaTHOCTI — BiJT OCOOMCTOCTI ¥ MaJIuX TPy A0 JEepPKaBHUX 1 HAJI-
JIepKaBHUX CTPYKTYP, 1 KiTacu(piKoBaHI 3a COMiaIbHUMU 1HCTUTYIISIMH Y
cdepi eKOHOMIKH, MONITUKH, KYIbTYPH, MEAATOTIKH, POJUHHI Ta PEJIrii,
JI0 SKMX HAJIeXaTh TPYAOBI KOJEKTHUBH, T'POMAJCHKO-TIONITUYHI 00 €-
HaHHsI, OCEPEJIKH KYIbTYpPH, IeJAroTiuHi KOJIEKTUBH, POJIMHA, apadis.
J1o 00’eKTiB coliaIbHOI KBaJIIMETPil HaIe)KaTh TaKOXK PI3HOMAHITHI CO-
IiaJIbHI SBUINA, SKi OXOIUTIOIOTH Pi3HI COIialIbHI YTBOPEHHS, III0 MalOTh
31e01IbIIoro HehopMaTbHUM XapaKTep, 3 IEPECIYHUMH BITHOCHHAMMU, Ya-
CTO 3 HEPOPMATBHUMHU i CIIOHTAHHUMU MPOSIBAMU B3a€EMO/TI1, SIK, HAITPUK-
TaJ], IPOSIBU TPOMAJICHKOT IYMKH, Mirpatii, KOH(IIKTIB TOLIO.

MosHa CTBep/UKYBAaTH, 110 OO’€KTU JOCTIDKEHHS KBaliMeTpii i
IHIIUX HayK, 30KpeMa COIIaIbHOI KBANIMETPIi 1 COIiaIbHUX HAYK, OOHI I
Ti caMi, aJie IPEIMETH iX BUBUCHHS Pi3Hi.
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ITpeamer Teopii KBaMIMETpii CTAHOBIIATH MOHITIHHUI amapaTt i KOH-
IIeITIii, TTOB’sI3aHi 3 MpUHIMIIaMu (popmMastizallii, ornepallioHaizallii Ta BH-
MipIOBaHHS BIIACTUBOCTEH OyIb-SKHUX SBHUII 1 YTBOPEHB, y TOMY YHCJIi CO-
LiaJIbHUX.

V 3arailbHOMY PO3YMIHHI T (hopmanizayiero pO3yMIIOTh BiToOpakeH-
HS PE3yJIbTATIB MUCJCHHS B TOUHHUX MOHSTTSX UM TBEppKEHHsX [19,
c. 743]. InTyiTHBHI, HETOYHO OKPECIICHI TOHATTS HE MOXXYTh 3aMIHUTH Ha-
YKOBHX, OCKITBKH 3a 1X JIOMOMOTO HEMOKIIMBO OTIMCATH SIBUIIIE Uepes3 iX
HEBU3HAYEHICTH 1 HEOTHO3HAUHICTh. OTHO3HAYHE PO3YMIHHS MTOHSITH BUK-
JroYyae 6araTo3HAYHICTh TIYMAUCHHS TIEBHOTO SIBUIIA.

CTpykTypasmizallis MaTepiaJbHUX YTBOPEHBb 1 PI3HOMAHITHUX SIBHII
BiToOpaxyeTbes y (opMarizoBaHii MOBI y BHTJISAI CTIMKHX ITOHSTB,
cuMBoJiB Ta popmyir. Ctyminb dopmadizaliii Teopii mIpo MEeBHI SBHINA
CBUIYMTH PO TIUOWHY HOTO Mi3HAHHS. TOMY OTHHM i3 3aBAaHb TeOpii
KBaJIIMETPii € CTPYKTypalli3allis yTBOPEHb i SBUII OYAb-IKOI IPUPOIH 1
BimoOpakeHHs pe3ybTaTiB y (hopmasizoBaHOMY BHTIISIL B Teopii. Came
(opmairizaiis Jae 3MOry BU3HAUATH XapaKTCPUCTUKH, IITKATIOBATH iX 1
3MIMCHIOBATH BUMIPIOBaHHS.

Onepayionanizayis 3B0ANTh TEOPETHYHE 3HAHHS JI0 EMITIPUYHUX TIPO-
exyp BuMiproBaHHs [19, ¢. 459]. 3rigHo 3 Hi€r0 MPOLETYPOrO Oyab-SIKE Te-
OpETUYHE MOHATTS Ma€ OyTH 3BEJICHE JIO 1HIIUX MOHSTH 1, BPEIITi-PEIT,
JIO TaKMX XapaKTEPUCTHUK, SIKi MOXKYTh OyTH BUMIpPsIHI B gociiai. HeBepu-
(ixoBaHi B JOCITI I TOHSTTS HE MAFOTh CMHUCITY. Bepudikaliist TeOpeTHIHIX
ITOJIOKEHB TTOJISITA€ Y BCTAHOBJICHHI ICTHHHOCTI 1 JTOCTOBIPHOCTI JTOCHIA-
HUM IUTSIXOM.

ITponeaypa omepartioHamizalii nepeadavdaeTbcst B TeOpii KBagiMeTpii
JUTISl OOTPYHTYBAHHSI OMOCEPEIKOBAHO BUMIPSIHUX 3HAYCHbB, OCKIJIbKU Xa-
PaKTepHUCTUKH NIEBHOTO THUITY JIATEHTHI 1 HE MOXKYTb OyTH BUMIpsHI 0e3-
MTOCEPEIHBO.

B oCcHOBI Ipe/MeTa KBAIIMETPIT JIeKATh IPOLIEAYPU GUMIPIOGAHHS TIO-
Ka3HHKIB AKOCTi. [IpeaMeT KBamiMeTpii MUPIIANA, HIXK TTPEAMET METPO-
JIOTIi, 1 BKITFOUA€E OCTAHHIO SIK HANpsiMoK. Lle moB’sa3aHo 3 TUM, 1110 Tpe-
MET KBaIIMETPii CTOCYETHCS BUMIPIOBAHHS ITOKA3HUKIB SIKOCTI 1 TOTpedye
BU3HAYCHHS KaTeropii “sKicTh” 1 aHATITHIHOTO OOTPYHTYBAHHS TOTO, SIK
CITIBBITHOCSITBCSL KaTeropii “skicts” 1 “piu”, “sSKkicTs” 1 “BIIACTHBICTH”,
“BmacTUBICTH” 1 “piu”, SIKUMH TOKa3HHUKAMH OIIUCYETHCS “‘SIKICTh”,
CKUTBKH iX, IKMX BOHH THIIIB 1 B YOMY TOJIATAE iX crieruika.

3rigHO 3 METPOJIOTIEI0 BUMIPIOBAHHS — II¢ Ii3HABAJIBHHUI ITPOIIEC,
SIKMH TIOJISITA€ Y BU3HAUYCHHI BITHOIIICHHS OJHIET BUMIPIOBAHOI BEITHIMHU
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JIO 1HIOI, MPUUHSTOI 32 €TAJOHHY OJUHUIIO. Tak, OQUHHIICIO BUMIPY
JIOBKMHH € METP, a HacelIeHHsSI — oco0a. 3 o3Il KBaIiMeTpii — I1e oTe-
paIlisi BUMipIOBaHHS ITOKa3HUKA KiJTbKOCTI SIKOCTI.

KinpkicTh — 1€ TUTBKU OJHWH 3 ITOKa3HUKIB SKOCTi. ICHYIOTh i iHII
TUTIY TIOKA3HUKIB, BUBHAUEHHS SIKUX € TIEPEAUYaCHIM JI0 BU3HAUEHHS CaMOi
KaTeropil “sAKiCTh”, MOTIM KaTeropii “piu”, iX CIIBBIIHECEHHS, a TAKOX
BU3HAUYCHHS IHIIUX MOHSTH, TTOB’I3aHUX 3 BUMIPIOBAHHSIM.

Lli Bu3HAYCHHS BaXXKO C(HOPMYITIOBATH Yepe3 OaraTo3HAYHICTh 1 pO3-
OKHOCTI ICHYIOUHX TIIyMadeHb, OCKLTBKH B ICTOPIi HAYKH Pa30M 3 €BOJIIO-
I[i€F0 TTOTIISIIB Ha KapTUHY CBITY €BOJIIOIIOHYBAJINW W BIMITOBIAHI (isto-
co(epki KaTeropii 1 BOJHOYAC KOHKPETU3AIIIS 1X Y MPUKIaIHUX chepax
JKUATTS JicTaja BY)KUY IHTEPIIpETaIlifo, sK, HAIIPHUKIAI, BUMIpPIOBaHHS
SIKOCTI TOBapiB.

3ayBaxuMo, 110 KOXKHA HayKa BUBYA€ CIlelU(ivHi SBUIIA, 1 IIe TTOTpe-
Oye cnenuikaliii pi3SHOMaHITHIX METO/IB 1 TPOLIEAYp BUMIpIOBaHHS. AJre
010 OOTOBOPEHHS TPEaMETy KBaiMEeTpii, TO MOTPIOHUA TIHOIIHI
aHaJIi3, OCKUJIBKU BiJICYyTHE €UHE HOTO pO3YMIHHS.

5.2. OBrPYHTYBAHHS MOHATIMHOIO AMAPATY
| NTPEAMETA TEOPIi KBAJIIMETPI|

OOTpyHTYBATH ITOHATIHHUN armapar i MpeaMeT Teopii KBaJiMeTpii Baxk-
KO HacaMIlepes 4epe3 po301KHOCTI Y BUSHAUCHHI Ta PO3YMIiHHI OCHOBHOI
KaTeropii kBammMeTpii — “sakicts”. Y dismocodii 1r0 KaTeropiro y pa3oM 3
IHITMMK KaTErOPIsSMHU JTIalleKTUKH BUKOPUCTOBYIOTH TSI ONTUCY OyI0BU
0TOYYH0UOi peasibHOCTI. [Topsia 3 MM KaTeropiro “sSKicTh” ITHPOKO BHKO-
PUCTOBYIOTh Yy NPHKJIAIHMX HaykKax. BBeJeHMil BIeplie B TOBAapoO-
3HABCTBI TEPMIH KBaIIIMETPisl IJIs TO3HAUCHHS HAYKOBOI TUCIUTIIIHA ITPO
KOMITJIEKC METO/TiB BUMIPIOBAHHS SKOCTI MPOJIYKIIT PO3MOBCIOMBCS 1 Ha
iHII TyMaHiTapHi Hayku. Came Ha TyMaHITapHi, OCKIIBKA Y TTPUPOIHU-
YUX HAyKaX, K BBA)XKAEThCS, BUKOPUCTOBYIOTHCS MEPEBAKHO METOIU
KIJTbKICHOTO BHMIipIOBaHHS, OOTPYHTYBaHHS SKHUX BUKIIAJCHE B METPO-
JIOTi.

Moo comiaabHUX 00’€KTIB, 1 HAcCaMIIepea 0COOMUCTOCTI, TO BUMIPIO-
BaHHS TYT Ma€ 1 OO’€KTHBHMH, 1 CyO’€KTHBHHH XapaKTep, OCKUIbBKHU
3MIMCHIOETHCS JTFOAUHOIO, HATIIICHOIO CBIIOMICTIO Ta 1HAWBIAYaIbHUM CY-
O0’€KTUBHUM CBITOCHPUHHATTSIM. BHMIprOBaHHS 3HA4YeHb IMEBHHUX CY-
0’€KTUBHUX XapaKTCPUCTUK 3AIHCHIOEThCS Y opMi (ikcalii BiamoBinei
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pecroHICHTa Ha 3amuTaHHs abo ¢ikcallii 3HaUYeHb HOT'0 MEBHOI XapaKTe-
PUCTUKHU Ha JESKiM IIKadi Ha ITJICTaBl BIACHOI TYMKH, ITPHUITYIICHHS,
BpakeHHs. BiAmoBiIi peClIOHACHTIB, SIKi CyTh OIepaIlii BAMipIOBAaHHS ITCB-
HOTO MOKa3HUKA, SIK MPABUJIO, ICTOTHO PI3HSTHCS uepe3 HEMOKIIUBICTh
HaJiifHOT CTaHIapTH3allil Cy0 EKTUBHUX MTOKA3HUKIB.

AJie KpiM 3a3HAaUCHHUX TPYIHOINIB, HA MUISIXY MOJAJIBIIIOrO BJIOCKOHA-
JICHHSI TeOopii BUMIpIOBaHb ICHYIOTH III¢ I TPYAHOII IPUHITUIIOBOTO Xa-
paxTepy, MOB’sI3aHi 3 BUMIPIOBAaHHIMHU HE KUTBKICHUX, a SKICHUX 3MiH. 3
MEPIIOTO MOTIISY 31a€ThCs, [0 METPOJIOTIS BiT0OpaXKae MPUHIIMITA 1 Me-
TOJIM BUMIPIOBaHHS KUTbKICHUX 3MiH, a KBaJIMETpis — sSIKiCHUX. AJte mipa-
BHUTBHIIIIE OYyJT0 O CKa3aTH, IO TeOopis KBANMETPIi SK 3arajibHIIIa BKITIO-
Yae METPOJIOTIIO K OJIMH 3 HAIPSMKIB KBaJIMETPii IPO BUMIpIOBaHHS
KUTBKOCTI SIKOCTI.

V pO3BUTKY TeOpii BUMIPIOBAHHS TaK CKJIAJIOCS, IO BUMIpIOBaHi I10-
Ka3HUKH MMOITHINCE Ha 1Bi Tpynu. o omHiel BXOISITH OUTBIIT TOYHO BH-
MipIOBaHI TOKa3HUKH, 1 TaKe BUMIPIOBaHHS Ha3BaJIu KUTbKICHUM; JIO JIPY-
roi — BUMIpIOBaHI HAOIMKEHO, 1 TAKe BUMIPIOBAHHS HA3BaIH SKICHUM.
3 orsiIy Ha 3a3HAaYCHE IMOPSIT 3 METPOJIOTIEO PO KUTBKICHI BUMipIOBaH-
HSI PO3POOTIOIOTECS METOIMKH SIKICHUX BUMIPIOBaHb, SIKI HA IYMKY iX aB-
TOPIB CTAHOBJIATH IIPEIMET KBaJIMETpiil. AJle TAaKUH ITOIi1 Oe31miICTaBHUMN.
DaKTUYHO MPEAMET METPOJIOTIT OXOIUTIOE TIPUHIIUITYA 1 METOH BUMIpPIO-
BaHHSI HA METPUYHHMX IIIKAJIaX, ajle BOJHOYAC BKIIFOUAE 1 TOCTAHOBKY 3aB-
JIAHHS BUMIPIOBAHHSI HA HEMETPUYHUX, TOOTO MOPSIKOBUX, ITKajgax. Po3-
B’SI3aHHS OCTAHHBOTO MOB’A3aHE 3 PO3BUTKOM Y MaTEMATHII TEOPii Op/u-
HaJTBbHUX (TTOPSIKOBUX) YHCEIT.

OTiKe, MOYKHA CTBEPIKYBATH, IO 3aBJIaHHS KITBKICHOTO BUMIPIOBaH-
HSI TTOB’s13aHI 3 TEOPI€0 KapIUHAITBHUX (KUTPKICHUX) YUCEIT, & SKICHOTO —
3 TEOPi€I0 OPAWHAIBHUX (MOPSAKOBUX) yucen. [IpuuyoMmy ocTtaHHI IO
CBOIM CYTi, IK BBA)KA€ThCS, BIITBOPIOIOTH CaMe HaOIMKCHE BUMIPIOBAHHS.
Konrmentiii kBamiMeTpii CHPOCTOBYIOTHh IIi TBEPIKCHHS: TOPSIKOBI
BUMIPIOBAHHS, SIK 1 KUTBKiCHI, MOKYTb OYTH SIK 3aBTOJTHO TOYHUMH (TE€M-
MepaTypH, HATIPYTH K OPIUHATHHUX BEJTMUUH).

DaKTUIHO KBaAJIIMETPIs € OLIBII 3arajJbHOI0 TCOPIEO I OXOTLTIOE MET-
POJIOTIIO SIK IMATEOPIF0 PO KUTbKICHE BUMIPIOBAHHS a00 IIPO BUMIPIOBAH-
HSI KUTBbKOCTI sIKOCTi. CTpOTO KaXKydH, IpeIMeT KBaIIMETPil CTAHOBUTH HE
SIKICHI BUMIPIOBAaHHS, a BUMIPIOBAaHHS ITOKa3HUKIB SIKOCTI, HO SKUX, K
OyJie moka3aHo, HaJIe)KaTh: HOMIHAJ IKOCTI, KUTBKICTh 1 CTYITIHb IHTCHCHB-
HOCTI siKkoCTi. OTKe, T OOTPYHTYBaHHS IIpeMeTa Teopii KBaIiMeTpii He-
00X1THO OOTPYHTYBATH KaTeTOpiaJIbHUN amapat, 1 HacaMIiepe KaTero-
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piro “skicTh”. Ayle 00’ €KTH TOCTIIKEHb — II¢ YTBOPEHHS 1 SIBUIA PI3HOL
MIPUPOJIH, sIKi, 3rigHO 3 (iTocodiero MiaTeKTUKN, BU3HAUAIOTHCS KATeTo-
piero “piu”, a OCTaHHS, y CBOIO UEPry, OMMHMCYETHCS KOMIUICKCOM ITOKa3-
HUKIB, SIKi CyTh KOHKPETH3aIlisl 3HAYCHB BIITOBITHOTO KOMITIEKCY Xapak-
TEPHUCTHUK, IO BU3HAYAIOTHCS KATCTOPIEI0 “BIacTUBICTH”. BmacTuBocCTi
TOJIIISIOTBCS. HA E€KCTEHCHMBHI Ta IHTEHCHBHI, IO BUPAXaIOTh IPO-
TSDKHICTh 1 HaIlPpY)KCHICTb. BHMIpPIOIOTH K€ caMe BJIACTHBOCTI peuei.
OTKe, BaXKJIMBUM 3aBIaHHSIM PO3POOKHU TEOPil KBATIMETPIl € BUSHAUCHHS
MMOPSI 3 IHITUMHU TaKUX KaTeropid, K “SKicTh”, “piu”, “BIIaCTUBICTH, a
TaKOX OOTPYHTYBAHHS iX CITIBBITHOIIICHHS.

IcHyIOTH PO30OIKHOCTI y BHU3HAUCHHI IUX KaTeropiit y dimocodii i
pI3HUX KOHKpPETHHX HaykaXx. Lle moB’s13aHO 3 THM, IO KaTeropii giajek-
TUKW BUHUKIIM B JaBHUHY 1 ITOB’s13aHI 3 HCOOX1THICTIO BBEICHHS JIJIsT OITH-
Cy OTOYYIYOI JIHCHOCTI JACSKUX IMEpIIOHAYAN, SKI HA3BAHO SIKOCTSIMHU.
BomHouac 3 moriauOieHHSIM Ii3HAHHS 00’ €KTHBHOI pealbHOCTI CKJIaBCS
IHIITAH TTOTJISA Ha KaTeropiro “piu” sK Ha CUCTEMY 31 CKITaHOIO OaraTopi-
BHEBOIO CTPYKTYPOIO. Y IIbOMY 3B’SI3KY BUHUKJIN PO301KHOCTI y TITyMa-
yeHHI kaTeropii “skictp”. ITo cyTi mpu cHCTeMHOMY BimoOpakeHHI peueit
BHUSBHIIACH 3MIHA JCHOTATIB KATErOpiil MiaJIeKTUKHU IMPH HaMaraHHI CyMi-
CTUTH MOJIEJI peui IK CUCTEMU 1 TK 0araTOSIKICHOTO YTBOPEHHS.

CucTteMHHUH MIXiJ y Mi3HAHHI JaB 3MOTY BH3HAYUTU Pi3HI 0COOITH-
BOCTI OyJIOBH PeallbHOCTI, OCHOBHA 3 SIKMX ITOJISITA€ y HASIBHOCTI Oarato-
PIBHEBOI iepapXiuyHOi CTPYKTYpHU. SKuit O 00’€KT HE PO3TIIAIABCS, BiH €
MJICKCTEMOO CKIT THIIIOT CUCTEMHU 1 CaM CKJIATA€ThCS 3 MiJICUCTEM HUXKUO-
ro piBHs. Y ¢inocodii Taki 00’€KTH TPUUHATO MO3HAYATH KATETOPIEIO
“piu”, Mo o3HaAYae MiAMIHY 11 MeHoTaTy. TaKWui OIS Ha BU3HAUCHHS
JIEHOTATy KaTeropii “piu” sSK CHUCTEMHU BIIMOBITa€ CYy4JaCHOMY PiBHIO
M3HaHHSA 00’€KTUBHOI peajbHOCTI, ajie¢ He BIAIMOBIAA€E ii MIEpBUHHOMY Je-
HOTATY SIK 6araTosIKICHOrO yTBOPEHHS.

Kateropist “pia” € oHiI€I0 3 HAWBAXKIIMBIIIUX Y TCOPIi Mi1aIEKTUKH T10-
pST 3 TAKUMH KaTETOPIsIMH, K “SKICTh”, “KUTBKICTB”, “BIIACTHUBICTH”,
“BigHOIIEHHS” TOIMO. I TOCTAaEe MUTAHHS, K CIIBBIAHOCITHCS KaTeropii
“gkicTh” 1 “cucTeMHa piu”. Sk 3a3HaUaIoCs, iCHye OaraTo BUSHAUYCHB Ka-
Teropii “sKicTh”, MO CylepeyaTh OJMH OJHOMY, a TaKa HCBU3HAYCHICTH
YTPYIHIOE pO3POOKY IpeIMeTa TeoPpil KBaIMETPii.

Came depe3 HEBH3HAUCHICTh aHAIN3y PO3TIISAYyBaHOI MpoOIIeMHu J0-
LIJTBHO OYyI10 O 3pOOHTH EKCKYPC B iICTOPIfO mialleKTUKU. [IpoTe urme 3ay-
BaXXMMO, IO JO TOTO, SK OyJ0 BU3HAUCHO i€papxXiuHy OyIOBY CBITY,
BKJTFOYAIOYH CKJIAJHY OYy/JIOBY aTOMHHX 1 MOJIEKYJIIPHUX CHCTEM MiKpPO-
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CBITY, KJIITHH 1 OpraHi3MiB 010JIOTTYHOT'O CBITY, OCOOMCTOCTI i opraHizartii
COIIaJIBHOTO CBITY, iICHYBaB IHIIWK OIS Ha KapTHHY CBITY — MeTa-
(i3uuHMIA, 3riAHO 3 SKUM BCyNeped TIaIEKTUYHOMY ITOTJISTY BCi 00’ €KTH
ICHYBaJIM HE3MIHHUMU 1 CKJIagaucs 3 0e3miui skocteii. Came ToMy icHye
BU3HAUCHHS KaTeropii “pia” y sSKiCHOMY pO3yMiHHi. 31 3MIHOIO CBITO-
CIIPUMHSATTS MEPErISIIAIUCS i ICHOTATH KATEropiii 1 B HUX BKJIAIaBCsI HO-
BHI 3MICT, PO 110 UTUMEThCs nam. Ekckypc B icTopito ditocodii HeoO-
X1THHH 111e ¥ ToMy, 00 YCYHYTH ICHYFOY1 pO301KHOCTI y TIIyMadeHHI Ka-
TEropiil MaNeKTUKHU, a TAKOXK KaTeropiit “cucremMHa piu” i “skicHa pia”, y
BU3HAYCHHI KaTeropii “sSKicTh” Ta iH. AJDKe X04a KaTeropis “sKicTh” IIu-
POKO BXKHUBAETHCS, BAXKKO JJATH OOTPYHTOBAHY BIAMOBIb HA TTUTAHHSI, 1110
TaKe SKICTh 1 IO CaMe¢ BUMIPIOETHCS, SIK CIIBBITHOCITHCS SKICTh 1 BJTac-
TUBICTh TOomo. CaMe TOMY HACTyIHI TEMH IMPHUCBATUMO ICTOPUIHOMY
OTJISITy OCHOBHHUX KaTETOPii, SKI CTAHOBJISATH MOHSATIMHUIN amapaT KBalli-
MeTpil.

KontponsHi nuraHHs

. [ousrrsa “xkBanimMerpist” 1 “colianibHa KBaJTiMeTpisi ™.

. Kareropii “skictp” 1 “piu”.

. OG’exT i mpenMeT KBaliMeTpii Ta CoLiaIbHOI KBaJIIMETPIi.

. [onsrra “dopmanizauis”, “onepaunionanizamnis” i “BUMIpIOBaHHS .

. CymepeyHoCTi ¥ TpyAHOI, 110 3yCTPIYar0ThCsl TPU OOTPYHTYBAHHI TOHSATIIHHO-
ro anapary i npeaMeTy Teopii KBajimMeTpii.

[ O N S
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Po3gin 6 —
CNEWANBbHA KOHLUENMUWIA-C

_ ONEPALIIOHAJTISALLII
N OPANHAJIbHOIO BUMIPIOBAHHA

6.1. CEMAHTUKO-JIIHIBICTUYHI IAET
OBIrPYHTYBAHHSA CYTHOCTI
OPAAUHANIBHOIO YUCNA
| CYTHICTb ONEPALLIOHANI3ALIT

3BepHEMOCH 10 OOTPYHTYBAHHS CICIiaIbHOI KOHIICIIII PO Opau-
HaJIbHE BUMIpPIOBAaHHS 1 OIepaIlioHalTi3aIlito MOKa3HuKa IHTCHCUBHOCTI.
3 Ii€r0 METOIO MPOAHAJII3YEMO CYTHICTh OPJAUHAIBLHOTO YHCIIa, a OTXKE, 1
MoOYI0BY OPIMHAIBHOI IIKAIKM Ta OPJAUHAIHHOTO BUMIPIOBAHHS BEJINMYM-
HM 1HTEHCUBHOI (a He €KCTEHCHUBHOI) BIIACTUBOCTI. JIJIs IbOTO HEOOXITHO
BU3HAUHUTH “‘CTPYKTYpPy~ OPAMHAJIBHOI'O YHCJIA, a OTXKe, “CTPYyKTypy”
IHTCHCUBHOI BEJIMUUHU. Y CBOIO Yepry, JUIsl IbOr'o Tpeba TOBECTH TOTOXK-
HICTh BUPA3y IHTCHCUBHOI BEJIMYMHU CTYICHEM (OPIUHAIBHUM YHCIIOM) 1
BIJTHOIIICHHSIM €KCTEHCUBHUX BEJIMUWH (KapJMHAIBHUX yucel). BukoHae-
MO 1€ Ha OCHOBI CEMaHTUKO-JIHTBiICTUYHUX i1eii. Haragaemo, mo onepa-
IIOHAITI3YIOTHCS MMOHSTTS, SIKi BIATBOPIOIOTH BIIACTUBOCTI 00 €KTIB, IO
6e3rnocepeIHbO HEMOKITUBO BUMIpATH. ToMy 1X Ha3UBAIOTh JJATCHTHUMH,
MMPUXOBAHUMH. TaKUMH € HECIIOCTEpPEeXKyBaHI i HEBUMIpIOBaHI Oe3moce-
PEHBO THTEHCHBHI BJIACTUBOCTI, OCKIIBKH JO HUX HE 3aCTOCOBYETHCS
MpoIleAypa BUMIPIOBAHHS €TAIIOHHOK OJIMHUIICIO. [IJIsl BUMIpIOBaHHS 1H-
TEHCHUBHOI BJIACTUBOCTI — MOTEHITIAIY B TOYIll — MOTPIOHO BUPAZUTH il
yepe3 BUMIPIOBaHI, TOOTO €eKCTCHCUBHI, BITACTUBOCTI. TOMY KaXyTh, IO
orepallioHaizallis MoB’s13aHa 3 HCOOXITHICTIO IMOJaHHS JTaTeHTHOI (1H-
TEHCHBHOI) BJIACTUBOCTI 4epe3 IHIMKATOPH, TOOTO sSIBHI (€KCTCHCHBHI)
BJIACTHUBOCTI.

[TizHanHs pedeii O0yIb-aK01 Tpupoau (y JIOTII 3aMICTh KaTeropii “pia”
3aCTOCOBYIOTBH KaTETOPito “TipeaMeT”’, ajie sl 30epeKeHHS €UHOTO T10-
HATIHHOTO amapaTry KBaJIIMETpii 3aCTOCOBYBATHMEMO KaTeropiro “piu’’)
BiJIOYBAETHCS 32 JJOMIOMOT OO MOHSITh MOBU. BoTHOUAC /TS AaHATIITUYHOTO
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OTHUCY pedi MOTPiOHO BUPA3UTH i1 BIACTUBOCTI YNCIIOBUMH 3HAYCHHSIMH,
HaJT IKUMHW MOXXHA BUKOHYBAaTH MaTeMaTHU4Hi orepatiii. ToMy B pe3yib-
TaTi oIepalioHai3amii MoTPiOHO JIHTBICTUYHI XapaKTEPUCTUKHU pedi I0-
JTaTH Y BATJISAII BEJTMIUH, TKi MOJKHA BUMIPIOBATH.

CrertiaribHa KOHIICTIIIIST OPAUHAIFHOTO BUMIPIOBAHHS 1 oTiepaliioHa-
JTi3allii MoKa3HWKa IHTEHCUBHOCTI 0a3yeThCs Ha:

* aJIEKBATHOCTI MOJIaHHS OY/b-SIKOTO MOHSITTS 3 JIOIIOMOTOIO 1HTEH-

cioHaJIa if eKCTEHCIOHAIa MOBOJO JIOTIKH 1 3@ JJOITOMOT OO IHTCHCHB-
HUX Ta EKCTEHCUBHUX BEIIMYMH MOBOIO MATEMATHUKH;

* JIOBE/ICHHI a/IEKBATHOCT] IHTEHCUBHOI BEIMYMHH, BUPAKEHOI TOPSIJI-
KOBUM YHUCITIBHUKOM (OpAUHAJIBHIM YHCJIOM), 1 BITHOIIIEHHI €KCTEH-
CUBHHMX BEIIMYMH, BUPAKCHUX IMECHOBAHMUMH KITbKICHUMHU YHC-
JIIBHUKaMH (KapAUHAJIBHUMU YUCITaAMU);

* OOTpYHTYBaHHI MOJIUBOCTI aHAITUYHOTO ITOTaHHS IHTCHCUBHOI
BEIIMYUHU, SIKYy O€3M0Cepe/IHhO HEMOXKIIMBO BUMIDPSITH, Y BUTJIISII
OIHO- Ta 0araToMipHOI (hYHKINT EKCTEHCUBHUX BEJTMYMH, SIKI MOXKHA
BUMIpPIOBATH Oe3MOCepeHBO, IO CYTh /16l onepaliioHami3arii.

[ToHATTS MpU3HAYCHI 1T TO3HAYCHHS 200 OHi€el pedi, a00 MHOKUHHA
CIIOPITHEHUX pedeH, 10 CBITYUTH PO 3B’SI30K MOHSITTS 3 YHCEIBHICTIO, 3
BEJIMYMHOIO. Y TIPOIIeCi Mi3HAHHS YyTBOPIOETHCSI POAOBUIOBA 1€papXisl 1O-
HSTB, IPUYOMY B OUTBII €MHI ITOHSTTS BXOISITh MEHIII €MHI, 1 BIITOBITHO
UM MMOHATTSAM CTPYKTYPYETHCS MHOKMHA Ha ITIMHOXWHHU (TIAKIIACH) 1
OMHWHHI MHOXWHHU B TIABAJINHI lepapxii. Y JTaHIIOKKY “JIFOAUHA — XYy-
JIOKHUK — PeITiH” MMOHSTTS PO3MIIleH] 3a 3MEHIIICHHSIM iX EMHOCTI — €KC-
TEHCIOHANA; MOHATTS “IMIOAWHA” BKITFOUA€ MHOXWHY JTFOJICH B3araji, Imo-
HATTS “XYHOXHUK” — JIUIIE IMIMHOXUHY JTIFOJCH, XyT0KHUKIB 3a MPO-
(eciero, a moHATTS “Pemin” — OTHWUHHY MHOXHHY, €IEMCHTOM SIKOI €
KOHKPETHUH XyT0KHHK.

[ToHSTTS B JIOTIII OMHUCYETHCS ABOMA MapaMeTpaMH — €KCTEHCIOHA-
JIOM, IIIO BUpa)kae 00CSAT, EMHICTh MOHSTTS, i IHTEHCIOHAJIOM, IO BHUpa-
JKA€ 3MICT TTOHSITTS 32 JOTIOMOTOIO0 3aJaHHsI KOMIUIEKCY o3HaueHb. [1pen-
MET KOHKPETH3YETHCS 32 JOIMTOMOTOIO JIOTIYHOI KOHCTPYKINT “Cy0’eKT —
n-MicleBui peaukaT” (e cy0’eKT — JIOTIYHUN IMIMET; MIPeauKaT — JIO-
TIYHUHN MPUCYIOK) IMUTIXOM 30UTBINCHHS Yncia 7: “Xyd0KHHK € { TaJaHO-
BUTHH, [ JTIPUIHUN, | 3HAMCHUTUM, [ EKCIPECUBHUN (Y IIbOMY BHpasi
KUTBKICTh TPUUMEHHHUKIB “1” BUpakae KOH IOHKIIIIO 7-MICIICBOTO ITPEIH-
KaTa). 3a JIOMOMOT 010 O3HAYEHb 3 MHOXHHH XY/IOXKHUKIB BHOKPEMITIOETh-
cs MAMHOXXHHA 3 BIAMOBIAHUMH MOKAa3HUMKAMM MO0 TaJaHOBHUTOCTI,
JIIPUYHOCTI TOIIIO.
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6.2. ETANY NPOLECY OMEPALIOHANI3ALIT

PosrstHemo mpoiiec ornepaiiioHaizaiii moeTamHo — Bij| JIHTBICTHY-
HOT'O CIOCO0Y BUPAKEHHS JJATEHTHUX BJIACTUBOCTEH pedi JI0 MOJIaHHS 1X
IHIMKATOPAMU B UUCIIOBOMY BUTJISIII.

[Tepumii eTan onepamioHanizaii moxsira€ B OOrpyHTYBaHHI TOJIaHHS
EKCTEeHCIOHATA 1 IHTeHCIOHATIA MTOHATTS SK JIOTIKO-JIIHI'BICTUYHHX XapakK-
TEPUCTHUK Yy BUIIISAII €KCTEHCUBHUX Ta IHTEHCUBHMX BEIMYHMH, TOOTO SIK
MAaTEMATUYHUX XaPaKTEPUCTHK.

YBech MpeIMeTHUH CBIT BiJOOpaKEHUH y MOHATTSX, Ki B MOBO3HABCT-
Bi MMO3HAYAIOTHCS CIIOBAMH, IO O3HAYAIOTH MOBHO3HAYHI YACTMHU MOBH.
[ToenHaHHA CITiB y pedeHH] BUpaxae MOPIBHIHHS MOHSTH K BioOpaKeH-
Hsl B34€MO3B’SI3KY BIJIIIOBIIHUX IM NMPEIMETIB (peyeil) i BIaCTUBOCTEH LUX
MPeJIMETIB. 3TiJIHO 13 CEMAHTUYHUM YSIBJICHHSIM “B aKTi HA3UBAHHS CJIOBO
AKTYai3YEThCs I O3HAUA€ KOHKPETHUH MpeIMeT, SKUii a00 BUOKPEMITIO-
€ThCS ITUM CIIOBOM, ab0 xapakTepusyerhcs HUM. OMIHE I Te caMe CIIOBO
MOJe, TUBJISIYUCH 110 OOCTaBUHAX, BUCTYIIATH TO B GYHKLIT 81OKpeMaeHHA
(iMmeHyBaHHs1) peaMeTa, Ta B GYHKIII xapakmepucmukuy (Mpenukanii)”
[10, c. 25]. ImeHeM y Jsorili MO3HAYAIOTH IPEAMET (BIIACHE UM OJUHUYHE
iM’st: KuiB, Pemin) abo kjac (MHOKMHA) TIPEJMETIB (HOMIHAIBHE YU 3a-
rajbHe iM’s: MICTO, XyJIOKHUK).

EkcreHcioHa)l BU3BHAYAETHCS KUTBKICTIO MPEJMETIB, SIKI OXOILTIOIOTHCS
JAHUM TOHSTTAM (XyHOXHUK). [Ipennkar o3Hauae XapakTePUCTUKY UM
BIIACTHBICTD pedl (XyA0XKHii, Z0OPHil); 7-MiCIIeBUI TPEAUKAT XapaKTepH-
3y€ IPEAMET 3a 71 BIACTHMBOCTSMU. [HTEHCIOHAT BU3HAYAETHCS KOMIUIEK-
COM BIAITIOBITHUX BJIACTMBOCTEH, YMCIIO SKMX BU3HAYAE PO3MIP KOOPIH-
HATHOTO IIPOCTOPY.

3a3BUYail IMEHYBAHHS BUPAKAETHCS 3a JJOIIOMOTOI0 IMEHHHKA, & Ipe-
JIUKAIIIST — MPUKMETHUKA, SIKUI BUPAXKA€E BIIACTUBICTD IpejaMera (a Ta-
KO 3a JOIOMOTOIO IHIINX 3aTaJIbHIX YaCTUH MOBH TAKOX y 3HAYEHHI
BIIACTUBOCTI). Y peUeHHi, 10 CKIIaJa€ThCs 3 iMeHi (miamera) 1 mpeaukaTa
(mpucynka), “rniepiuii 3 4JIeHiB peueHHs HIOU OKPECITIoe PEAMET JIiHIETO,
MOCITIIOBHO BUYJICHSFOUM MEBHUH KIIAC 3 TIPEAMETIB 1 IEBHUN MPEIMET y
MeXax JaHoro Kiacy. Jpyruil uieH pedyeHHs po3uIieHsI€ TIOTIM 3MICT 11bO-
ro mpeaMeTa, BUPI3HSIIOUN 3 HOTo okpeMy cropony” [10, c. 17]. Tak dop-
MY€TbCS YSIBICHHS IMPO MPEAMET, WOro KUIbKICHY XapaKTEePUCTHKY 1
3MICTOBHI CTOPOHHU — BIIACTUBOCTI.

ExcreHCiOHAl MOHATTSA XapaKTepU3ye HOTro €MHICTh, UHCENbHICTh
OXOIUICHUX 00’€KTiB, BUPAKAETHCSA B MOPGOIIOTii MOBH KITbKICHUMH YHC-
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JIIBHUKAaMH; HOMY BIATIOBITa€ €KCTEHCHBHA BEIIMUMHA, SIKa BH3HAUAE T10-
TY)XHICTh MHOKWHM KapAWHAIBHUM unciaoM: 1, 25 Tomo. IM’s moHsSTTS
OXOIUTIOE KJIAC Y TIEBHOMY BiJTHOIICHHI €KBIBAJICHTHUX, TOOTO SIKICHO O/I-
HOPITHUX OMUHUIG. LI omHOPIIHICTE 3adikcoBaHA y 3HAUCHHSX 1HTCH-
CHUBHHX BEJIMYHH, 1110 BIAMOBIIAIOTh KOMIUIEKCY O3HAK IHTEHCIOHAJA T10-
HATTA. Tak, MOHATTS “NIpalliBHUK™ OXOIUTIOE MHOKHHY IPaIliBHUKIB, IIIO
BU3HAYAETHCSI EKCTEHCUBHOIO BETMUNHOIO.

SIK1110 3B’30K €KCTEHCIOHANA 3 EKCTEHCUBHOIO BEJIMUMHOIO 1 i/iesl BU-
MipIOBaHHS KITbKICHHX 3MIH IIJISXOM MIAPaxXyHKY KUTBKOCTI €JIEMEHTIB
BIIMMOBIAHOT MHOKMHHM OYEBUIHI, TO KOHKPETH3AIlisl IHTCHCIOHAIA Y BHT-
JISITI KOMIUICKCY IHTEHCUBHUX BEJIMYWH U 1/1es] BUMIPIOBAHHS SIKICHUX 3MiH
HE TaK OYCBHUIHI, 1 PO3KPHUTTS iX CyTi Oa3yEThCS Ha TAKOMY MipKyBaHHI.

3 METOIO PO3B’s3aHHS 3aBIaHHS, IO TTOJISATA€E B IEPETBOPEHHI JIIHTBIC-
THUYHHUX KaTCTOPiH, IKi BUPAKAIOTH AKICHI OCOOIUBOCTI TOCIIITKYBAHOTO
KJIacy peuel, Ha BIIIOBIIHI MaTeMaTUYHI KaTeropii, MpoaHaIi3yeMO JIiH-
TBICTUYHI MOP(OIOTIUHI KaTeropii iMenHuKa 1 npukmemuuxa, siKi CyTh
HaliMEHYBaHHS peuei Ta 1X BJIACTUBOCTEH.

IMeHHUKY, SKi 03HAYAIOTH MTPEIMETHICTh CyOCTaHIIIAIbHUX 00’ €KTIB,
HAa3UBAIOTHCS KOHKPEMHUMU, & Ti, IO 03HAYAIOTh MPEIMETHICTh BIIACTH-
BOCTEH (a TakoX AiH 1 cTaHiB), — abcmpaxmuumu. CoIiabHi 00’ €KTH 1
SIBUIIA TAK CAMO MO3HAYAIOTHCS KOHKPETHUMH (1H)KeHep) I aOCTpaKTHH-
MU (aBTOPUTET) IMCHHUKAMH.

VTBOpEHi BiJl IMCHHUKIB TPUKMETHUKN O3HAYAIOTh BJIACTHBOCTI IIPEII-
MeTiB. PO3pi3HSIOTE 8i0HOCHI W sikicHi BIIACTUBOCTI IIpeAMETIB. Big KoHK-
PETHHX IMEHHHKIB YTBOPIOIOTHCS BITHOCHI TPUKMETHUKY (1HXKCHEPHMI), a
BiJT aOCTpaKTHUX IMCHHHUKIB K Ha3B BJIACTHBOCTEH — SIKICHI TPUKMETHH-
KU (ABTOPUTETHU).

BiHOCHI TPUKMETHUKH O3HAYAIOTh IMOCTIHHY O3HAKYy pedi — OIHY 3
MOXJIUBOTO Habopy. Habip o3Hak yTBOPIOE TaK 3BaHY HOMIHAJIBHY IITKa-
Iy, HaIIpUKJTa g YSPBOHUM, 3eJICHUI, CHHIH TOIIO — ITKajla O3HaK SIK Hali-
MEHYBaHb BUIIB POJOBOI BIIACTUBOCTI “KOJIp”; MpaBOBE, MOpAJTbHE, ECTE-
TUYHE ¥ 1HIIE BUXOBAHHS — IIKalla O3HAK SIK HATMEHYBaHb BU[IIB POJIO-
BOI BJIaCTUBOCTI “3aranbHe BuxoBaHHs . i 03HaK0I0, a00 HOMIHAJIOM,
PO3YMITUMEMO KOHKPETHE 3HAYCHHS BIIACTHUBOCTI, BUPAXKEHOI BI/ITHOCHUM
MMPUKMETHUKOM, Ha HOMIHAIBHIN 1Kami. Kimacu mpeameTiB pi3HATHCS 3a
BUIOBUMH O3HaKamu (TOOTO 3a HOMIHAIaMU BUIOBHUX SIKOCTCH) y poJO-
BUIOBIH CTpyKTypasmi3aii (quB. cxemy 10.1).

SIKiCHMI TPUKMETHUK O3Hayvae 3MIHHY BEJIWYMHY BIIACTUBOCTI pedi.
Pi3Hi cTyneHl iIHTEHCHBHOCTI BJIACTHBOCTI BUPAXKAIOTHCS 3a JOTTOMOT OO
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CTYTICHIB MOPIBHSHHS MPUKMETHUKIB — 3BUUYATHOTO, BUIIIOT'O 1 HAWBH-
IIIOT'0: aBTOPUTETHUH — aBTOPUTCTHIINMUN — HaWaBTOPHUTCTHININIM; TIeH
PSIT TPUKMETHUKIB YTBOPEHO BiJT aOCTPAaKTHOTO IMEHHHUKA “aBTOPHUTET .
V 11boMy psifii MOPIBHSIIBHUX CTYICHIB SIKICHUX MTPUKMETHUKIB MICTUTBCS
SIKICHE TIOPIBHSIHHSI peueit OJHOTO Kiacy. MOKIIUBICTh BUPAXKEHHSI OTIPe/I-
MEUEHOI BIIACTUBOCTI (ABTOPUTET) Y BUTJISA/II 3MIHHOI BEJTMIMHU CTYIICHIB
ITOPIBHSHHS 0a3ye€ThCsl HA TOMY, IO BIAMOBIAHUN aOCTpaKTHHHN IMEHHUK
MICTHTB y cO0I1 iama3oH 3MiHU TYCTUHU (IIIITBHOCTI) SIKOCTI (K TYCTHHU
JIesIKO1 CyOCTaHIIIi).

[ToOymyBaTH mIKaly CTYICHIB MOPIBHSHHS SKICHOTO NMPUKMETHHKA
MOJKHA TEPETBOPEHHSIM a0CTPAKTHOTO IMEHHUKA, SIKM BUpaXKae BIlac-
THUBICTB MIEBHOTO KJIACY peveH, IBOMA IIISTXaMU:

®  YMBOPEHHAM 3 Yb020 IMEHHUKA MPUYTEHHOL cepil CMyneHie NopieHsH-

M5l NPUKMEMHUKIB,

®  000ABAHHIM 00 Yb02O IMEHHUKA NOPAOKOBUX YUCTIBHUKIB, SIKI O3HAYA-

10Mb BIONOBIOHI CMYNEHT IHMEHCUBHOCINT SIKOCII.

OTXe, MHTBICTUYHY “TIKajay”’ CTYICHIB MOPIBHSHHS IMPUKMETHHUKA
MOYKHA TEPETBOPUTH HA MATEMATHUHY MOPSAKOBY (OpAMHAIIBHY) IIKATY
PAHXXyBaHHS IIPEIMETIB TOTO UM 1HIIIOTO KJIACy 3a CTYIIEHSIMU SIKOCTI. [is
1IOT'O 3BUUAHOMY, BUIIIOMY 1 HAWBHUIIIOMY CTYIICHSIM MOPIBHSHHS MTPUK-
METHHKA CITIBCTABUMO aOCTPaKTHUH IMEHHUK, SIKMH HAa3WBA€ III0 BIllac-
THUBICTB, 3 TTOPSIKOBHM YHCTIBHIKOM, SIKWI BUpaka€e BiIMOBITHI CTYTICHI:

AOCTpakTHUI IMCHHUK,

SIKUH BUpaxkae Ha3By JlinrBicTuyHa mkana MaremaTHuHa HIKaa
BJIACTUBOCTI
asmopumemmuti asmopumem I cmynens
ABTOPUTET agmopumemuiwiui asmopumem II cmynens
HatiaemopumemHiniuii aemopumem I cmynens

Came TpoiuHa OpAMHAIBHA IIIKaIa, OYEBUIHO, Yepe3 JIIHTBICTHYHE IT0-
XO/KCHHS, HaHOLITBIIIOI0 MipOTO ITOIMUPEHA B €KOHOMIIII, COIIOJIOTII Ta
IHIIUX CYCHUTPHUX HayKaX, Hapukian, Bupodu I, 111 I11 copty; quruiom
I, 111 1] crynens; I, 111 111 cioptuBHuii po3psia. IlepeiimoBim 10 MaTe-
MaTUYHOI OPJIMHAIBHOI IIIKAJIA, MOXHA K 3aBTOJIHO IPiOHO TUQEPEHITi-
FOBATH MPEAMETH 3a CTYIICHSIMH SIKOCTi: aBTOPUTET, CHJIa, Kpaca, 100poTa,
MpareroOHICTh Tomo X (mecsatoro), XX (mBaamstoro), C (COTOTO) TOIIO
crynens. Tak camo 3HaueHHs Temmepatypu 20, 40, 100 °C Ha mkaim TeM-
repatypu Mixk 0 1 100 °C o3HaUyae ABAMSTHI, COPOKOBUM, COTUH CTYITCHI
HarpiTOCTI Tija (a He KUTBKICTh TPaIyCiB, IO CTAHOBUTH JCIKY MHOKH-
Hy). [lepeBara 3aMiHM CTYIICHIB ITOPIBHSIHHS SIKICHUX MPHKMETHHUKIB IITKa-
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JIOI0 OPJIMHAIIBHUX YHCEN MOJISITa€E B YHIBEPCAITBHOCTI OCTAHHBOT i MOX-
JIMBOCTI BUMIPIOBAHHS OJM3bKMX 3HAYEHb IHTEHCUBHOCTI IUISIXOM 3aJ1aH-
HsI 0araTopiBHEBOT'O T'PAJTyIOBAHHS.

OTKe, TICITS TIEPIIOTO eTaITy oNepallioHaIi3allii 3iIHCHEHO ITepeXi Bi
ITOHATTS Y JIHTBICTUYHINA opMi (ABTOPUTETHUI) O HHOTO K Y YUCITOBIH
(opwmi 3a qoTOMOT0I0 OPANHANBHUX YHce (aBTOpUTET I cTymeHs 1 T. 1.),
SIKI HEMOJKITUBO O€3ITOCEPETHHO BUMIPSITH 1 K1 HE MOXKYTh OYTH 1HIMKATO-
pamMu, TOOTO BUMIPIOBAHMUMH IMOKA3HUKAMH COIIOJIOTIYHUX OMUTYBAHb.
Towmy cItit TPOAOBXKUTH OIepaIioHaII3aIliI0 BUXITHOTO MTOHSITTS.

Hacrymauii  eram omepalrioHajizarmii Iojisra€ B JOBEICHHI
A0eK8aAMHOCINE CIYNEHI8 IHMEHCUBHOCMI Tl BIOHOUIEHHS YUCETIbHOCMET, M00-
mo aodexksamHocmi opOUHAIbHO20 YUCIA U BIOHOWEHHS IMEHOBAHUX KaApOu-
HaIbHUX yuces, ad0, THITUMH CIIOBAMU, B JIOBEACHHI cnpagedausocmi no-
OaHHSI THMEHCUBHOT BeTUHUHU GIOHOUEHHSIM eKCMeHCU8HUX, IO POOUTH ii
BUMIPIOBAHOIO BEJTMYMHOIO SIK TTOX1THOI.

Inest iboro moBeneHHS Oa3yeETHCS HA TOMY, IO IHTEHCUBHICTD SIK CTY-
MiHb MOPIBHSIHHS BU3HAYAETHCS HE TIIBKHU JUIST SKICHUX NMPUKMETHUKIB
(posxeBe 3abapBiIcHHS), a ¥ AT O1HAPHOI 3B’I3KH BITHOCHUX ITPUKMETHH-
KiB (4epBOHO-011¢ 3a0apBJICHHS ) IUISIXOM 3a3HAYCHHS 3MIIICHHS IO OJI-
Hi€i 3 KOMIIOHEHT. Bimomo, 1o BiAHOCHI TPUKMETHHUKHY (YePBOHUH, O1ITHIA,
MiJTHHI) Ha BIAMIHY BiJI SIKICHUX HE YTBOPIOIOTH CTYIICHIB ITOPIBHSHHS (HE
MOJKHA CKasaTu: OUIMA — OUINIINH — HaWOLTIIINK; MITHUNA — MIIHI-
AN — HaWMITHIIINN), OTHAK YTBOPEHI 3 HUX OiHAPHI MPUKMETHUKH Ha-
OyBarOTh BJIACTHBOCTI SKICHOCTI i 3MIHIOIOTBCS 3a CTYIEeHIMU. SIKio Oi-
HapHY KOHCTPYKINIO BITHOCHUX MIPUKMETHUKIB (4epPBOHO-01JI¢) 3aMiHUTH
Ha OJIMH TePMiH (pOKeBe), TO MPOMIXKHI 3HAUCHHS SKOCTI IIpeaIMeTa MOX-
Ha BUPA3UTHU 32 JIOMTIOMOTOIO CTYTIEHIB MOPIBHSHHS [[HOTO SIKICHOTO MPUK-
METHHKA: POXKEBE — POKEBIIlle — HalpoxkeBile (3adapsicHH:). [Tomidony
IIKAJTy MOXHA ITOJATH TAKOX 32 JIOMOMOTOIO MOPSAKOBUX YUCITIBHUKIB: /,
111 I1] cryneni “pokeBocTi” 3a0apBIIeHHS BimoOpakae 3MIICHHS HOTO
BIITIHKIB BiJ OUTOr0 0 YePBOHOTO KOJIBOPY (TabI. 6.1).

Tabauys 6.1
IHTEHCHBHICTD “POXKEBOCTI” (POKEBOTO KOIBOPY)
JlinrBicTiyHa mkana MatemMaTH4HI MIKAIH
SIKICHMI TIPUKMETHHUK |  OPIMHAIIBHI YKCciIa BI/IHOIICHHS KapANHAIBHUX YHCEIT
pooicese 1 cmyninw 1 wacmra aepBoHoi 1 1 gactka 6inoi Gapou
poorcegiuie 11 cmyniny 2 yacmxu 9epBoHOi 1 1 yacTka 6inmoi papou
natipooicesiuie 111 cmyninw 3 wacmru aepBoHOi 1 1 yacTka 6inmoi papou
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3 OiHapHOI KOHCTPYKIIT MPUKMETHHKIB BUIUIUBAE, IO CTYIIHB SKOCTI
BUPAXKAETHCS YACTKOIO ab0 BITHOIICHHSM Mip KOMIIOHEHT (CKaXiMo,
BITHOIIICHHSIM Mip YepBOHOI 1 0iioi ¢apb), BUPaKCHUX KITbKICHUMU
YUCTIBHUKAMH. 3BiJICH BUILINBAE (GOopMyJIa, 3TiTHO 3 SKOO CTYIIIHb BUpa-
KAETHCS 8IOHOUICHHSAM KITBKOCTCH TBOX Mip, 1, OT)KEe, TOPSIKOBUI THCITIB-
HHK BUPAXAETHCS BITHOMICHHSIM KiTbKICHUX YHCITIBHUKIB (a00 OpIuHAITh-
HE YMCII0 — BIJHOIIEHHIM KapJAMHATBLHUX YUCEN):

X crymin = 30 mip’ _ 10 mip

3mipn” 1 wmipa"’

3ayBaKUMo, IO nponopyis KITbKOCTEH Ma€e Taki caMi 0COOIUBOCTI, 11O
W cmynine. SIKIO KOKHUN YIICH MPOIOPINi K YHUCEIBHICTh Ma€ Bllac-
THBICTh aJIUTUBHOCTI, TO 1X BIIHOIICHHS BTpadae IO BIACTUBICTH 1 CTa€e
noAiOHUM /10 cTyneHs. Yucio, ke OJIepIKyIOTh Y pPe3yIbTaTi IIJICHHS! ABOX
€KCTCHCUBHUX BEJIMYMH, BTPAvya€ BIIACTUBICTh aJUTUBHOCTI I HaOyBae
BIIACTHBOCTI NOTeHMiHOCTI. [Ipu ckiTagaHHI i YuCciIa He CYMYIOThCS, a
BUPIBHIOIOTHCS, YCEPETHIOIOThCS. Hampukitam, mpy o€ IHaHHI IBOX PiINH
PI3HOI T'YCTHHU YUCIIOBI 3HAYEHHS X TYCTUH HE CYMYIOTBCS, @ YCEPETHIO-
FOTBCS; TIPU 3MIIIYBaHHI IBOX O00’€MIB PIIMHU Pi3HOI TeMIIEpaTypH pe-
3yJIbTYIOUA TeMIlepaTypa Oyae cepeqHbO0; ITpU 00’ € THAHHI TBOX PIBHOBE-
JINKUX TPYIT pOOITHUKIB BigmoBinHo /11 VI po3psaay KBaiidikallis HOBOYT-
BOPEHOI IPYITH HE IIABUINNUTHCS, a YCEPSIHUTHCS I Oyae ekBiBajieHTHA [}
po3psmy (ane Ie He 03Hadvae, Mo KBali(iKalisd KOXKXHOTo poOIiTHUKA Bij-
noBigatume IV po3psmy). Oneparist JijIeHHS a00 BiTHOIICHHS IBOX iMe-
HOBAHUX YHCEJ, KOKHOTO 31 CBOEIO MIpOI0, YTBOPIOE OC3MIpHY BEITHUH-
HY — CTYIIIHb — 3HAYEHHS OPJAMHAIBHOTO uncia. Yuciose suznauents
cmynemst 4y 8i0N08IOHOT tiomy NPonopyil KibKocmei Ha WKaui IHMeHCUs-
HOCMI € GUMIPIOBAHHSL NOMEHYIAILY 8 MOYUL HA 8IOMIHY 810 8UHAYECHHS YUCTO0-
6020 3HAYEHHS IHMEPBALY HA WKANL eKCIMEHCUGHOCTNI.

3a3HauYMMO IIIe AB1 OCOOIMBOCTI BiHOIICHh IMCHOBAHUX KapIUHAaTh-
Hux yncen. [To-nepie, iuTocs Mpo BIIHOMIEHHS UM IMPOITOPIIIO TBOX Be-
JINYWH, MTO3HAYEHUX IMEHOBAHUMH KapJAUHAIBHUMU YUCIAMH, TPUIOMY
YJICHU TIPOIOPIIT MOXKYTh PI3HUTUCHh a00 MipaMu (HAIpHUKIIad, pO3Mip-
HICTh TYCTHHH II€BHOI PCUOBMHH BiAIIOBITa€ BITHOMICHHIO PI3HUX MIp:
OWHUIIb MaCH — I'paMiB 1 Mip 00’eMy — KyOIUHHX CAaHTUMETPIB), a00 HO-
MiHaJlaMU (HAIIPpUKIIad, PO3MIPHICTh KOHIICHTpAIll BIAITOBiga€ BIIHO-
IIIEHHIO OJHAKOBHX Mip — T'paMiB, alle pi3HUX PCUOBUH, BHACTITOK YOTO
KaXXyTh IIpo 0e3po3MipHICTh KOHIeHTparii). [To-apyre, inmrocs mpo Bija-
HOIIEHHS JIBOX BEIIMYMH, ajie¢ BUCHOBOK IPO €KBIBAJIEHTHICTh CTYIEHS
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IHTEHCUBHOCTI, TO3HAYEHOT'0 OPAMHAIIBHIM YUCIIOM, MOXHA TTOITUPUTH U
Ha BIIHOIICHHS OYyIb-sIKOI KUTBKOCTI BEIIMYNH, TO3HAUCHUX KapIHWHAIIb-
HUMH YuciiaMu. [{1M BiTHOIIIEHHSM Y Teopii 1udepeHIiaTbHOTO YHCIICHHS
BIIITOBIAAOTH MOXITHI PI3HUX IMOPSIIKIB.

OJiHaK HE 3aBX/IM IHTEHCUBHY BEIMUYMHY MOYKHA YMCEITbHO BUSHAYUTH
SIK TIOXIAHY IIIJIIXOM BUMIPIOBAHHSI OKPEMO CKJIAIOBUX ii €KCTEHCUBHHX
BennurH. Lle crocyeThes 3/1e0UThIIIOr0 BUMIPIOBAHHSI IHTEHCUBHHX ITOKA3-
HHKIB Cy0’eKTUBHOTO XapakTepy. CripaBi, oHe BU3HAYUTH 00’ €KTUBHUI
MPOCTUN IHTEHCUBHUN MOKA3HUK T'YCTUHHM HACEIIEHHSI PETIOHY IUISIXOM
O0YHMCIICHHS BITHOIICHHS MPOCTOBUMIPIOBAHUX KIJTBKOCTI HACCICHHS 1
IUTOIII TEPUTOPIl MEITKAHHS W 1HIIIe BUSHAUUTH TaKi Cy0 €KTUBHI KOMII-
JIGKCHI 1HTCHCHUBHI IMOKa3HUKH, K CTATyC, aBTOPUTET, OCBiTa TOIIO. Y
1IbOMY pa3i IHTEHCHBHA BEIMUMHA PO3TIISIAETHCS K JTATEHTHA XapaKTe-
PUCTHKA COIIAIIBHOIO 00’€KTa, 1 TOI ITOCTA€ 3aBIaHHS OCTAHHBOTO enid-
ny onepayionanizayii — UPA3CeHHs IHMEeHCUBHOT 8eNUUUHU KOMNIIEKCOM
TaK 3BaHUX [HOUKAMOPIE, THITAMHU CIIOBAMHM, — NOOAHHs i1 (DYHKYIEN 00HIET
Yu KiIIbKOX eKCMEHCUBHUX 3MIHHUX, OOCMYNHUX 0e3n0cepeOnboMy 6UMIDIO-
BAHHIO.

TaxuM YMHOM, KOHIEMIISI OPAMHAIHLHOTO BUMIPIOBAHHS i OTepallio-
HaJTi3a1li MoKa3HWKIB IHTCHCHBHOCTI YMOJJIUBUIIA TICPEXi BiJl BepOalb-
HOTO OIIHCY SIBUII IO YUCIOBOTO, HEOOXITHOTO /ISl TOOYI0BU MaTeMa-
THUHUX Mozerne. Ll koHuenIis € 6a30BO0 11T OCHOBHUX KOHIEMIIN
KBaJTIMETPii.

OTxe, 3AIICHEHO TIepeXi BiJl eKCTCHCIOHANA W IHTEHCIOHAJIA TIOHSATTS
JTIO KOMITJICKCY €KCTCHCHUBHUX M IHTCHCUBHHUX BEJIMYWH, TOOTO BiJI JIIHTBIC-
TUYHUX BEPOATHHUX /10 MATEMATUYHUX YUCIOBUX XapAKTEPUCTUK CyO’€K-
Ta CYKEHHS “‘Cy0’€KT — n-MICIIEBHH IMPEIUKaT .

6.3. ONEPALIT 3 KAPOUHANNIbHUMU
1 OPOUHANIbBHUMU YUCNTAMU

V Teopii MHOKHUH TIiT MHOJCUHOI PO3YMIFOTE MHOXXUHY OTHOPITHHX 3a
IIEBHOIO O3HAaKOIO (HOMIHAJIOM SIKOCTIi) €IIEMEHTIB, 110 B aOCTparyBaHHI
BiJl iX NMPUPOJM BBAXKAIOTHCS TOTOXKHUMH. Y IIbOMY pa3i MHOMXKHHA
XapaKTePU3YEThCS KAPOUHAIbHUM YUCITIOM. [IpeaMeToM po3Tisay KBaJli-
MeTpii € HEOTHOPIAHI i HEPIBHOIHTCHCHBHI, TOOTO Kj1acudikoBaHi i cTpa-
TU(hIKOBaHI, MHOXXHHHU, 110 XapaKTePUYIOThCS KapJAMHATILHUMU i Op/IH-
HAJbHUMU YHCITAMH.
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V Teopii MHOXWH KapIuHAIbHI I OpJIMHAIIBHI YHCTIA € HeIMEHOBANUMUL,
a B KOHIICTIIISAX KBAMIMETPil — imernosanumu. 11e TposIBISIETHCS B 0COOITH-
BOCTSIX BHKOHYBAHUX HAJl HUMH OIEpaIliil JoJaBaHHS W MHOXCHHS
(BIAMIOBIIHO BIHIMAHHS U JijieHHs). s TOTO 11100 OCMUCIUTH IIi OTie-
partii, po3risiHeMO BUXi/IHI TOHATTS MHOKUHH M CyIIEPIIO3ULIIT MHOXHUH.

MHOXHWHA eJIEeMEHTIB € IMEHOBAHOIO MHOKUHOIO OJITMHUYHUX Mip (MeT-
piB, YaCTUHOK, TPUBCHB, 1HIUBIAIB, COIIAILHUX (PAKTIB TOINO). Y CBOIO
4epry, MHOXKUHA OJIMHUYHUX MIp, BUIUKYBAHUX Y PsiI, € TPOTSIKHICTIO
(EKCTEHCUBHICTIO) Y BUIJISA/I IHTEPBAIIY, BEIUYMHA SKOTO BUPAKAETHCS
IMEHOBaHUM KapAMHAIIBHUM YUCIOM. MHOXWHHU, 110 PI3HATHCS Ha ejie-
Menmapny OIMHULIIO i CTAHOBIIATH CYKYNHI OIMHULI, YTBOPIOIOTH CTPATH-
(hikoBaHUH psijl, IKUW € HEOJHOPIIHNUM 1 HEPIBHOIHTEHCHBHUM YTBOPEH-
HSIM Yy BUIJISII CYIEpIIO3HIIii KI1acH(PIKOBAHKX 1 CTpATU(IKOBAHUX MHO-
*uH. KOXHY MHOKHHY MOXHA YSIBHO “CTATHYTH Y TOUKY U “CyMicTHTH
il 3 1HIIIO}O MHOKHHOIO B IIilf camiil ToUIll (HaIIpUKIall, cTaX poOOTH SIK
MHOXHMHA POKIB 1 JIOXil pOOITHUKA SIK MHOXHMHA T'PUBEHb “‘CTATHYTI” U
“cymilieHi” B OJJHOMY POOITHUKY sIK colliayibHIN “Touri”). Toal moxe
WTHCS TIPO CIIBBITHOIIEHHS ITIUX MHOXWH Y TOYII, sIKa XapaKTepU3YE CTy-
ITHB HATIPY>KEHOCTI (IHTCHCHBHOCTI) V MM TOYII, IO BUPAKAETHCS IMCHO-
BaHUM OPJMHATILHUM YHCIOM, TPUYOMY IMEHYBaHHSI BUPAXKAE BIITHOIICH-
Hs Mip.

OCKUIBKY MHOXHHY TOTOKHHUX €JIEMEHTIB, a0CTparylo4rch B iX Mpu-
pOau, MOXHA BBXKATH 1 BIIaCHE MHOXHHOIO, 1 OJTUHUYHOIO MHOXXHHOIO,
€MHUM €JIEMEHTOM $SIKO1 € caMa III MHOYKMHA SIK IIlJIe, BUTUITMBAIOTH J1BA
MPUHIUIN 11 YUCIIOBOTO OIHKCY: SK PO3MIp MHOKWHH 1 SIK BiTHOIIECHHS
MHOXHH. TUM caMUM MHOXHMHA XapaKTEPU3YEThCS MIpOIO i BiIHOIIECH-
HSIM Mip. 3a JTOITOMOTOI0 MipH BUMIPIOIOTE iHmepsan (IPOTSHKHICTD, EKC-
TEHCUBHICTB), a 33 JOTIOMOTOI0 BITHOIICHHS Mip 3IHCHIOIOTh BUMIPIOBaH-
Hsl 6 mouyi (HATIPY»KEHOCTI, IHTEHCUBHOCTI). [HTeHCUBHA BEIMUUHA BiTHO-
LICHHSI MHOXHH BUPaXXa€ThCS BIHOIIECHHSM IMEHOBAHUX KAPOUHANbHUX
YHUCEeIl, €KBIBAJICHTHUX OE3MIPHOMY OPOUHAILHOMY YUCIY, SKE BHUPaXKae
cmynitb inmencusrnocmi (OCKUTBKH Y BITHOIIEHHI Mip y opmi ApoOy B UH-
CETTbHUKY 1 BHAMEHHUKY 111 MipH HIOU “CKOPOYYIOTHCS : T€, IO MOKa3HUK
KOHIIEHTpAIIii IBOX PEUYOBHH IICIIsl CKOPOUSHHS OJHAKOBHUX MIp MacH B
YUCETbHUKY i 3HAMEHHUKY € O€3MIpHUM, OYEBU/IHO,  TTIOKa3HUK I'yCTUHU
pCYOBUHH OE3MIpHUH Y TOMY PO3YMiHHI, IIIO B YUCCITBHUKY 1 3HAMECHHUKY
“CKOPOUYYIOTHCS” OJHAKOBI 32 POAOBUMH O3HAKAMHU MIpU MPOTSHKHOCTI,
X04 Maca i 00°€M pEeYOBUHU € PIZHUMH MipaMU 3a BUAOBUMHU O3HAKAMM).
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ExcTeHCHBHA BEJTMUMHA BiTOOpaka€e BIACTHBICTD KYMYAAMUSHOCIE MHO-
JKUHH, & IHTCHCUBHA — BJIACTUBICTH NOMEHYIIHOCMI BIAHOIIECHHS MHO-
*1H. MHOXXHHA 13 3a3HAYEHHSIM MTPUPOIH il eJIeMEeHTIB (Mip) MO3HAYAETh-
CsI HOMIHAJIOM (SIKOCTI).

Po3srissHeMo 0COOIMBOCTI TOJTABAHHS i MHOKEHHS IMCHOBaHHUX Kap-
JIUHABHUX Ta OPIUHATBHHUX YHCEIT.

IMoTenmianu Ha BiAMIHY BiJ iHTepBaJIiB HEAIUTUBHI I HEKYMYJISITUBHI,
aJie Ti ¥ IHII MOKYTh BUMIPIOBATHCH “TOYHO”. BUMiprOBaHHS ITPOTSIKHO-
crell (IHTepBaIiB) MO3HAYAIOTHCS KapAUHAIBHUMHI YHCIIAMU, a BUMIpPIO-
BaHHS B TOYII (ITOTEHINiaIiB) — OpAMHAILHUMH ynciaMu. [locTae muTaH-
Hsl, UM aJICKBATHO JIO BEJIMUMWH, K1 CYyTh 3HAUCHHS TPOTSHKHOCTEH, 1 710 Be-
JWYMH, SIKI CYTh 3HAYEHHS B TOYKaX, 3aCTOCOBYBATH Ti X cami
apuMETHYHI OITepallii, 30KkpeMa omepalliro 10 1aBaHHs. AJDKe 3TiayBaHHS
OJIHOPIJIHUX PIBHOIHTEHCHMBHUX OJIMHHUIIb O3HAYAE HAKONMWYCHHS iX Ha
IIKaJIl eKCTEHCUBHOCTI, a 3J11UyBaHHS CYKYITHUX OJIMHUIIb 34 CTYMEHSIMU
O3HaYae MPOCYBaHHS M0 TOYKAX Ha IIKaJjll IHTEHCUBHOCTI. “Pi3Hums” mo-
TEHIIAIIB € HE YUCIIO OJIMHUITh B IHTEPBA, a nepenad Mk IBOMa SIKiICHH-
MM CTaHaMH JaHOTO YTBOPEHHS, KOTPUI BUpaka€ BIAMIHHICTH 3a IHTCH-
CHBHICTIO M)XK KUJIPKICHO BIIMIHHUMH MHOXWHaMU, “CTSITHYTUMU B CY-
KyIMHY OJWHUIT0. ToMy 3HAK MiHYC “—” BHpakae pi3HUIIO iIHTEpBaIiB, a
“pI3HUII” MOTCHITIATIB (PI3HULS MTEPITUX MOXITHUX B TH(PEPEHIIIaTbHOMY
YHCJICHHI) Ma€ CMUCIT TIeperaay Midk OLTBIIT BUCOKUM 1 HU3bKUM PiBHIMU
MMOTEHIIaly a00 HaBITaKH, 1 IO OIEpaIlifo aAcKBaTHO OyjI0 O MO3HAYUTH
CITeIliaJIbHUM 3HAKOM Itepenay moTeHIanmis “[0° 1 “[I° 3amictp “+7 1 “=”
BIAMOBIAHO (IIe MOYXe OYTH ITepenat eIeKTPUYHNX TOTCHITIAJIiB, TeMITepa-
Typ ab0 CoIliaJbHHUX CTATYCIB).

Orepalliss JTIoJaBaHHS IMEHOBAHMX KapJAMHAIBHUX UYUCET BUPaXa€e
00’eTHaHHS MHOXWH, a 11 3MICT — 301IBINICHHS iHTepBaly (00 € THAHHS
poOITHHUMX Opuraja, 00’€THaHHS COIliaJbHUX (haKTIB):

3 mipu + 7 mip = 10 mip.

Ornepatisi JoJaBaHHSI OPAMHAIIBHUX YHCENl O3HAYAE “HAPOIILyBaHHS"
CTYHEH4, 1 11 3MICT — MIIBUIIEHHS MOTEHIIIay B TOYILI (ITiIBUILIEHHS eJIeK-
TPUYHOTO MOTEHIiaTy, IPOCYBAHHS 1O CITy’K01, TOOTO “HapouryBaHHS”
aJIMIHICTPATUBHOTO CTATYCY, MiJBUIICHHS KBaI(IKAIIHHOTO PO3PSLY):

mnovi =X,
TOOTO BIZUTIK ChOMOT'O PiBHS BiJI TPETHOT'O PIBHOZHAYHUUN BIIIKY JAECSATO-
ro piBH# BiJ HyJboBOro. Oneparitist “HaporyBanns” [ (3urokeHHs M) Bu-
paxae mepexij Bifl BITHOCHOI IIKaJIH BI/UTIKY 10 aOCOMIOTHOI.
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J71s1 IMEHOBAHUX KapIWHATBHHUX YMCEN iICHYE JIBa BUJIU OTepallii MHO-
JKEHHST:

* IMEHOBAHOI'O YHCIIa HAa HEIMEHOBAHE, 1[0 BUPAXa€ HAKOMUYCHHS
Mip PIBHUMU MOPIIISIMH (7-KpaTHE 301TBIIICHHS KUTBKOCTI POOITHUKIB):

7 Mmip 2 = 14 mip;

* IMEHOBAHOTO YHCIIAa Ha IMCHOBAHE, III0 BUpaXkae IePexXia BiJg ABOX
(abo OibIIe) TPOCTUX Mip O OIHIEI CKIaaHOI (HapaXyBaHHS 00CATY BU-
KOHaHOI pOOOTHU B JIFOJMHO-TOJIMHAX, TUIOMI — y MeTpax KBaJpaTHHUX):

3 mipu’ 5 mip" =15 (mip' tmip").

3a3HaYMMO, 110 TOOYTOK OJHAKOBUX IMEHOBAHUX KapAUHAIBHUX YH-

CeJl € OTIePAIII€IO MITHECEHHS /IO CTEIICHS:

2M @M =4Mm>

(BUKOHAHO TepexiA BiJ MPOCTHX Mip — Mip AOBXHHHM, 10 CKIIaIHOI
Mipu — Mipu o). JJo0yTOk Mo3HAYa€ThCs TAKOXK KapIUMHATLHUM UHC-
JIOM, OCKUJIBKM XapaKTepHU3ye IHTepBaj (a HE TOUKY) Ha YHUCIIOBIH oci
CKIIaJTHOT MipH, 1 MO3HAYeHa HUM EKCTEHCHBHA BEIMYMHA XapaKTepH-
3YEThCS BIIACTUBOCTSIMH AJUTUBHOCTI I KyMYJIATUBHOCTI.

Po3pi3HSIOTH BA BUAM OTepalii “MHOXKEHHS” OpAMHAIBHUX YHUCETT:

*  OPIMHAIBHOIO YMCIIA HA KAPIUHAIbHE HEIMEHOBAHE YUCIIO, 1110 BU-
paxae CKOPOUYCHUH 3aITMC TOKPOKOBOTO “HAPOIIYBaHHS ™ MOTEHIIAIY:

muin=1nir="vi,

TOOTO IMOCIIIOBHE IBOKPATHE MPOCYBAHHS HA TPETIO CXOAMHKY, 1110 BiJI-
TOBiJIa€ OJTHOKPATHOMY IPOCYBAHHIO Opa3y Ha MIOCTY CXOAUHKY. [1pn
IIbOMY B3SIT1 IBIYl OpJAMHAIBHI “TOJaHKKM HE CKBIBAJICHTHI, SIK 1I¢ OyJIO Y
BUITQ/IKY KapAMHAIBHUX J0JaHKIB. Tak, MOJBOEHHS TPETHOTO KBaTi]iKa-
IHHOTO PO3PSAY OTHOTO POOITHUKA O3HAYAE TIABUIICHHS HOTO KBaTi]i-
Karii 3 /11 po3psity Ha HaCTYITHI TPU CXOIUHKH 10 V1 po3psmy. Skmno nBa
OpIWHAIBHUX “TOJaHKH EKBIBaJICHTHI, TO MMOJABOEHHS TaKOT'0 “IOJaH-
Ka” 3aJMIIae 3HAUCHHS CTYICHS (pPO3psIy) He3MIHHUM: 3Tl aBiui 117
KBamQiKaImiiHuid po3psi (ToOTO B3STI IBa POOITHUKH 3 TAKUM PO3PSIIOM)
3aJIUIIa€e piBeHb KBaidikalii iX 00’ e THAaHHS HE3MIHHUM — TPETIM;

* OpAWHAIBHUX YMCEN, IO BUPAXKAE OTEPAIIO nepeciyens, Ky 1mo-
3HAYNMO CHMBOJIOM “X”, OCKIJTBKHY TOOYTOK ABOX OPAUHAIBHUX YHCENT 03-
Hayae TOUKY MepeciueHHs Pi3HOIMEHOBAHUX IIKAIT:

III crymiap’ X V cryninp” = X'V ckiIaaHUN CTYMIHB,

MMPUYOMY, 3T1THO 3 BUMOTOIO HOPMYBaHHS, “TIOMHOXYIOThCS ™ (ITepecika-
FOThCsI) M cami IIKaJM, MiCIsl YOro BOHHU MPUBOIATHCS IO OJUHUYHOTO
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MacmTady (HOPMYIOThCS). [HIIUMH ClIOBaMH, SKIO CITIBMHOKHUKHU
BUMIpPSHI Ha JECTUCTYMEHEBUX IIIKATAX, TPUBEICHUX 10 OJIMHUYHUX, TO
TOOYTOK BUMIPIOETHCS Ha CTOCTYIICHEBIN ITKaJli, TaK caMO ITPUBEICHIN
oricis 10 oguHIYHOI. Onepalliro epecideHHs] BHKOHYIOTh HaJl IHTCHCHB-
HUMU BenmuuHamu. [TpukiragoM “MHOKEHHsS’, a00 TepecidyeHHs, IHTEeH-
CHUBHUX BEJIMYUH € JIOOYTOK IMOBIPHOCTEH, UNCITOBE 3HAUCHHS SIKOTO BH-
paxxae UMOBIPHICTh CKJIATHOT MOJIIi, KA CKIAIAEThCS 3 JBOX HE3aAJICKHUX
MPOCTHX MO, Hanmpukian, Ko WMOBIPHICTD 3yCTPITH 0COOY YOJIOBI-
yoi craTi mopiBHIoE 0,5 (BimHomeHHS 5 : 10), a HMOBIPHICTh 3YCTPITH JTi-
kapst — 0,1 (BimaOmeHHs 1 : 10), TO WMOBIPHICTh 3YCTPITH YOJIOBIKa-
mikapst craHoBuTh 0,5 X 0,1 = 0,05 (BimHOMmIEHHS 5 : 100).

OCKITPKM WMOBIPHOCTI € HOPMOBAHUMH BEIIMUYMHAMH, YTBOPECHUMH
BIIHOINICHHSIMU KapAWHAIBHUX YHCEI, TO MTOOYTOK MCHIIWN BifJ CIIiB-
MHOJKHHKIB; aJjie el ke JOOYTOK y (hopMi CTYIICHIB, BUMIPSIHUX Ha JeCs-
TUCTYIIEHEBUX IIKaaX, BIIMOBIIa€ BUIIIOMY 3HAYEHHIO CTYIICHS, OJTHAK
y)Ke Ha CTOCTYTeHeBiH mkami: V' x [T = X.

Joci apudmeTnyHi oniepallii BHKOHYBAIUCH 3 OHOPITHUMU MHOXKHHA-
MH. 3arajioM MHOXXHHA XapaKTEePU3YEThCS KOMIUICKCOM KapIMHAIBHUX 1
OPIUHANBHUX uncel. Po3riasHeMo apupMeTHYHI onepallii 3 MHOKHHAMH,
[0 OTIMCYIOThCS OJTHUM KapJIUHATBHUM YHCIIOM 1 OJTHUM OPJMHAIIbHUM.

Omeparis 1o1aBaHHS KapAUHAIBHUX YHCET, KA BioOpaxye 00’e-
HaHHS MHOXWH, Tlepe0dayae 0THAKOBUH IX CTYIIHb IHTECHCUBHOCTI SIKOCTI,
TOOTO (hiKCallito IEBHOT'O 3HAUCHHS OPJIMHATILHOTO YHCITA: TaK, 10/1aBaH-
HsI, TOOTO 37UTTS, ABOX 200 OUIbIIE MTOCYIMH 3 BOJIOIO Tiepedavyae oiHa-
KOBY ix Temmepatypy, ckaxiMmo 50 °C; momaBaHHs, a00 00’€THAHHS, TO-
KapiB IBoX abo OuIbINe OpHrag nmepegdoavae oqHAKOBICTD 1X KBajidikarliii,
CKaXxiMO V pO3psill; y BUMIAJKY JIOJABAHHS KapIUHAIBHUX YHCEN, TOOTO
00’€IHAHHS MHOKUH-CTPAT, 3 PI3HUMH 3HAUCHHSIMU OPJIMHAIBHUX YHCET,
BiIOyBaeThecs “BUPIBHIOBAHHS (yCEpeOHEHHS) CTYICHIB: TaK, OCKITBKHU
TEMIIepaTypPH He CKIIAIAF0ThCS, TO IMPH 3ITUTTI JBOX PIBHOEMHUX IMOCY/IMH,
TeMmIiepaTtypa BOJIH B IKUX CTaHOBUTH BignmosigHo 20 °C (XX crynens) i
60 °C (LX crynens), ogepxkumo He 80 °C (LXXX crynens), a 40 °C (XL
CTyIIeHS); IpU 00’€THAHHI MHOXWH POOITHHUKIB BUCOKOI i HU3BKOI KBa-
midikarii moka3HUK KBaidikamii 00’eqHaHOI TPyIH pOOITHUKIB ycepe-
HUTBCSL.

OcoOMBUM BHITAIKOM € 3MIIIAaHUN JOOYTOK IMEHOBAaHUX KapIHHATb-
HHX 1 OpIMHAJIBHUX Yncell. BiH BUpakae SKiCHO-KIIBKICHY Mipy HEOJIHO-
piTHEX cTpaTH(hIKOBAaHHUX 3a CTYMCHSIMH SKOCTI MHOXUH. [IpuBeneHHS
MIp 3 PI3HUMH CTYTICHSIMU SIKOCTI JIO €JIMHOTO, 3a3BUYail HAWHMKYOTO CTY-
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ITEHS SIKOCTI, Ja€ MOJKJIMBICTh ITOPIBHIOBATH CTPATH(IKOBaHI MHOKWHU
IITISIXOM TIEPEXOIY J10 3araibHUX A0CTPAKTHUX OJMHHUIIb. 3aMuc JOOYTKIB
IMECHOBAHMX KapJIMHAJIBHUX YUCEN HA OPIUHAITbHI

lo=80ll=40V=10XVI

O3HaYae: CyKyMHICTh 16 oqMHUIB [ CTYIICHS IHTCHCUBHOCTI SIKOCTI (I cop-
Ty) €KBiBaJICHTHA BOCBMH OTUHUIISM I/ CTYIICHS, YOTUPHOM OTUHUIISIM [}/
CTyIEHsI, IBOM omuHULsAM VIII ctyneHs 1 ogHiid oguHUMi X VI cTymeHs.
Omepalrii MHOKEHHSI IMCHOBAHUX KapJIWHAJIBHUX 1 OpJIWHATIBHUX YHCEIT,
SIKI BUPa)KaloTh TOOYTOK €KCTEHCUBHUX M IHTCHCUBHUX BEJIMYNH, BU3HA-
YaIOTh BEIIMUUHY 70MYIHCHOCHI MHOXUHH IUISXOM 3BCICHHS OJUHUITH
PI3HUX CTYNCHIB IHTCHCUBHOCTI O TOTOKHUX YMOBHUX OJIUHHIIG!

N= Zni\)i.

[ToryxHicTh cTpaTH(]iKOBAHOI MHOXUHHU JOPIBHIOE CYyMi MOTY>KHOC-
Tel CTpaT, BUPAXKEHUX B YMOBHHMX OAMHMIISX. [1OTYXXHICTH MHOXHHH,
Kki1acu(ikoBaHOI Ha KIIaCH 3 PI3HUMU HOMIHAIIAMH SKOCTEH, TaK CaMo
JIOPIBHIOE CYyMi MOTYXHOCTEH KOXHOTO KJIACY, BUPAKEHHX B YMOBHHUX
(poIOBUX) OTMHUIISX.

KontponsHi nuraHHs

. CyTs crieniannbHOT KOHIIETIIIT OPAMHATIEHOTO BUMIPIOBAHHSI.
.Y yoMy moJjsirae ceMaHTHKO-JTIHTBICTHYHA i7es BU3HAUEHHS CYTHOCTI Op/H-
HAJBHOTO YHMcIa i oro “cTpykrypu’”?

3. Ha sKuxX TphOX MOJIOKEHHSIX TPYHTYEThHCS CIelliallbHa KOHIIEMIIisl KBaTiMeTpii?
SIk TTOB’s13aH1 3 HUMU €Tamny orneparionaizarii?

4. BumiproBaHHS €eKCTEHCHBHOCTI i IHTEHCUBHOCTI, TOOTO IHTEPBAIY 1 TOTEHITIAITY
B TOYIII.

5. BigMmiHHICTP apudMeTHYHUX omepamiil 3 KapAUHAIFHUMA U OpANHATLHUMUA

YHCIIAMH.

N =
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Po3gin 7 —

KOHLUENUISA-/ CNELUDIKALLI
NMOKA3HUKIB AKOCTI

7.1. AREKBATHICTb ®UJIOCO®CbKOT
KATEFOPIT “AKICTb” )
| MATEMATUYHOT KATEFOPIT “MHOXXUHA”

Ilepira 3 TprOX OCHOBHUX KOHIICMITIM KBaIIMETPIi MPHUCBSYCHA aHAaJIi-
3y HAUMPOCTIIIOrO YTBOPEHHS — sIKOCTL. JJist po3po0Ku 1i€l KOHIEenIil
MOTPIOHO 3’sICYBATH KITBKICTB 1 CIeNU(IKAIiI0 MOKA3HUKIB I BAYEPITHO
TTOBHOI XapaKTEPUCTHKH SKOCTI.

Panimre 0ymo 3°sicoBaHo, 0 HAWIIPOCTIIIUM YTBOPECHHSIM € OOMeKe-
HUl obOcsar cyOcraHuii Oyab-skoi mpupoau, ToOTO OOMeEKeHUH obcsr
SKOCTi. AJIe 3 4acoM Yy Mipy Mi3HAHHS SBUII HABKOJHUIIHBOTO CEPEIOBHIIA
3MIHHMBCS ITOTJISIT Ha i1 OyAoBY 1 IMOCTajlo0 MUTAHHS, IO TaKe SKICTh 1
CKUThKH TTOKA3HHUKIB TOTPIOHO, OO BHYEPITHO OXapaKTepU3yBaTH 0OMe-
keHui obcsr sxocti. Kpim Toro, BaxiInBo 30eperTd MepBUHHUIA JEHOTAT
KaTeropii “skicTe”, Ik Briepiie Bu3Ha4uB [LnaTon.

OCHOBHOIO OCOOJIMBICTIO SIKOCTI SIK CyOCTaHII € 11 adumuenicms, TOO-
TO SIKICTB SIK CyOCTaHIIIHE ITiJI¢ YTBOPEHHS MOHA ITOIUTUTH HAa YaCTHHU
1 TIOTIM 11l YaCTUHU 3HOBY 00’ €JIHATH B 1iijie Oe3 Oyib-skux 30ypeHnb. Came
B I[bOMY pas3i KaXyTb, IO I[iJIe TOPIBHIOE CyMi YaCTHH.

[Ilo6 oOrpyHTyBaTH ITOCTAHOBKY 3aBAaHHS Ipo (opmaizario u
BUMIPIOBAHHS, 3’CyEMO, sIKa MaTeMaTHYHA KaTeropis BiamoBigae ¢iro-
codchKil kaTeropii “skicTh”. 3riIHO 3 OCOOIUBICTIO IKOCTI IOAO 11 aju-
THUBHOCTI 1[0 KaTErOpil0 MOXKHA TepeaTh JBOMAa MAaTEMATUYHUMU KaTe-
TOpIsIMA — KaTeropiero “muoorcuna” (M1 BIZOOpakeHHS JTUCKPETHOI
MPOTSHKHOCTI) ¥ “rkommunyym” (i1 BimoOpakeHHS HETIEPEPBHOI IMPOTSIK-
HOCTI). AJie OCKIJIBKH [IJISl aHAITI3y SKOCTI HeMae 3HAYeHHSs1, HellepepBHI Un
JINCKPETHI TaKi MPOTSHKHOCTI, TO JOLILHO BUKOPUCTOBYBATH OJUH TEP-
MiH, a camMe “MHOXHHA ™, 1 II0JT0 TUCKPETHUX, 1 IIIOI0 HETIIEPEPBHUX OJIH-
HUIIb.

Otxe, koHUenuis crenudikamii (TUIOIO0TII) MOKa3HUKIB AKOCTI Oa-
3yeTbes Ha i1el agekBaTHOCTI BitocochKoi KaTeropii “gkicte” i MmaTeMa-
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THYHOI KaTeropii “MHOXHWHA”, sIKa € BIJOOpaKeHHSIM HAHIIPOCTIIINX YT-
BOPEHB MPUPOTHOI Ta COMIaIbHOI TIHCHOCTI.

IMousarTa “MHOXHMHA HAWOUIBIN 3arajibHe, TOOTO € BIIaCHE KaTero-
PI€r0, OCKITIBKH JUTsSl HHOTO HE ICHYE 3aTrallbHIIIOTO POJIOBOTO MOHATTS. Ye-
pe3 11e TOHSTTIO “MHOXMHA” HEMOXJIMBO JATH BU3HAYCHHS, aJie MOXHA
MOSICHUTH (aJ1)Ke BU3HAUCHHS Tiepeidayae BUPaKEHHS BUOBOTO MOHSATTS
yepe3 poaoBe K OUTBIN 3arabHe, HAIMPHUKJIIAJ, Y BU3HAUCHHI “COIIOJIOTIS
(BUIOBE TTOHSTTS) — II¢ HayKa (pOJI0BE IMTOHSTTS) PO CYCIUILCTBO ...”7, a
11010 ITOHATTA “MHOKMHA BIAIOBIAHOIO 3arajbHINIOrO ITOHATTSI HE
icHye). V Iie TOHATTS BKJIAAAEThCS HAUITUPIIHI CMUCTT: “ MHoocuna — 1ie
HaOip, CYKYITHICTb, 310paHHs SKUX-HEOYIb 00 €KTIB, SIKi HA3UBAIOTh HOTO
eleMeHmamy 1 MaroTh CIUJIbHY 3arajbHy JUTS BCIX HUX XapaKTePUCTHUHY
BrracTuBicTh” [13, ¢. 762]. ImeTbest mpo Te, IO B CYKYITHOCTI pedei 1 IBUIIT
HIOM “MICTUTBCS” y HEIBHOMY BHTJISII CyOCTaHIlisT a00 MHOXHUHA TOTOX-
HUX €JICMEHTIB 3 IIEBHOKO “XapaKTECPUCTHUYHOIO BIIACTHBICTIO” YW O3HA-
KO0, TOOTO POJOBOIO O3HAKOIO (HOMIHAJIOM POAY).

OTxe, T KaTeropii “sSKicTh” MOYKHA TaTH BUSHAUYCHHS OITMCYBaIbHO-
ro XapakTepy, 5K 1 JUIs KaTeropii “MHOKHHA™; BIIMIHHICTB TOJISTAE JIHIIIC
B TOMY, IO SIKICTh — 116 MHOKUHA TOTOXXHHUX EJIEMEHTIB, a SKIIO HIeThCs
PO MHOXHWHY PI3HHMX €JIEMEHTIB 31 CIIJIBHOI XapaKTePUCTHUHOI O3HA-
KO0, TO CaMe BHJTyueHa MHOXXHHA TOTOXHHUX €JIEMEHTIB Oe3mocepeHix
HOCITB IINX O3HAK € CYTHICTIO SIKOCTi. MIeThes He Impo SKicTh K Taky, a
PO KJIaC peyeid, KJITACOTBOPUOI OCHOBOIO SIKHX € SIKICTb, 11O JIATEHTHO
MMPOHU3YE BCI pedi, CTBOPIOIOYUN YsBHE CYIIbHE ToJie ITi€i sskocTi. Ha-
MMPUKITa], XapaKTCPUCTUUHA O3HaKa ‘“‘HasBHICTb KpwI~ 00 €IHyE BCIX
IITaxiB 1 JIITaKiB B OJTHY YSIBHY MHOKHHY, 1, a0CTparyr4Yuch Bij IHIINX Xa-
PAKTEPUCTUYHMX O3HAK, ITF0 AOCTPAKTHY MHOKHUHY TOTOKHHUX 32 MPUHITH-
ITOM JIii eJIEMEHTIB, SIKi 3yMOBITIOIOTB 3/IaTHICTB JIO MOJIbOTY, PO3TIISAAEMO
SIK TICBHY SIKICTbh.

3 oryIsAay Ha HaBeJeHE BU3HAUCHHS KaTeropii “skicts” moTpedye mo-
JTaTKOBUX TMOsICHEHb. HacaMiiepesr, 0TOTOXHIOIOUN KaTErOpiro “sKicTh”
3 KaTeropiero “MHOXHHA™, Tpeba cka3aTH PO TOTOXKHICTh IUX OJUHHITH
1 MOXIIMBICTB iX BIIOKPEMIICHOTO peajlbHOI'O YU YSIBHOTO ICHYBaHHS,
BHACIIIOK YOTO SIKICTh MOKHA PO3TJISIaTH SK OJHOPIIHY W pPIBHO-
IHTEHCUBHY cyOcTaHIIito (aTMochepa KUCHIO, BO/Ia, IPOCTIp, Yac, CHEpris,
BapTICTh, HAKJIAJI KHUT OJHIE] HAa3BH, ITAPTis aBTOMOOUIIB OJTHIET MapKH,
CYKYITHICTB CITOPITHEHHX COIlialbHUX (hakTiB Tomo). [IpoTe B OLIBIIOCTI
BUITAJIKIB MOKE MTHCS JIUIIIE TPO YSIBHY TIMOTETHYHY POJIOBY CYOCTAHIIIO
SIKOCTI, sika 3a0e3reuye aJMTUBHICTh BUJIOBHUX €JIIEMEHTIB MHOXHHH, TOO-
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TO BJIACTUBICTh apU(PMETHUHOT OTepallii JJ0JaBaHHs YHCETbHOCTEH He ca-
MHX €JIEMECHTAPHUX OJMHUIID SIKOCTI, a peUei, IO € HOCISIMM ITi€l STIKOCTI.
Hampukitaa, mpu BUSHAUCHHI CyMapHOI BapTOCTI MapTii (MHOKHHH) TO-
BapiB 00 CYKYITHOCTI MOCIYT OMEPYIOTh HE 3 YBHUMHU BapTOCTSAMH, a 3
peaTbHUMHU BUpOoOaMu (HaIIpUKIIad, CyMapHa KUTbKICTh COPOYOK) abo 11o-
ciyraMmu (HaIpuKIIag, CyMapHa KUTbKICTh 3a4iCOK y IMepyKapHi).
VpaxoByrouu HaBeJ/IeH] 3ayBaKEHHS, MOJKHA HABECTH TaKE BU3SHAUCHHSI
KaTeropii “skicTs’: “sSKiCTh — II¢ MHOKMHA TOTOKHHUX MaTepialbHUX ab0
i7leaJIbHUX eJIEMEHTIB JMCKPETHOI UM HerlepepBHOI MPUPO/IH, SIKA Y POJIO-
BUJIOBIH CTPYKTYPI CBITY pedeil Ta sIBUIIL 1K BUJIOBUX YTBOPEHb CTAHOBUTH
ix pomoBwuii cyoctpar”. CyOCTpaTOM JIFOAUHU SIK COIIaJbHOTO YTBOPEHHS
€ TaKi COINaJTbHI IKOCTI: CYKYIHICTb iH(opMaIIii B ii maM’sTi (OUHULIB OiIT),
MHOXWHA eJIEMEHTAPHUX COLIaTbHUX (PAKTIB (MHOXHHA TEPETIISTHYTHX
(iTbMIB, MPOYNTAHUX KHHT, IPOCITYXaHHUX ITICEHb TOIIO), TOX1T (MHOKIHA
BaJIOTHUX OIWHMUIIG), BiK (MHOXHWHA ITPOXUTUX POKIB) TOIIO. 3BEPHEMO
yBary, Io J0BXHWHA, 00’eM, yac, 301KXKs B ITOJII, MHOKHHA aBTOMOOLTIB Y
MicTi a0 abCTpaKTHI MPOTSKHOCTI a, b, ¢ TOIIO € MIEBHUMHU SIKOCTSIMH:
MHOHHA JIUCKPETHUX TOTOKHUX OJTMHMIIb ‘a’

.. a4 a a a a a a .. — SKICTb ‘a’.
MHOXHHA JUCKPETHUX TOTOXHUX OTUHUILG ‘b’

we. b b b b b b b .. —sxictb ‘D’
MHOKHHA OJWHUIIG ‘c’ HeIepepBHOI IMPOTHKHOCTI (KOHTHHYYMA )

e € ¢ ¢ ¢ ¢ ¢ € ... —SKICTb ‘C’.

Haseneni MHOKHHU € SKOCTSIMU 3 HOMIHalIaMu ‘a’, b’1 ‘c’.

OTxe, KOHIEMIIis crernudikallii (THIoIoTrii) MOKa3HUKIB SKOCTI Oa-
3y€ThCS Ha 171l aJeKBaTHOCTI (PITOCOPCHKOI KaTeropii sxicms 1 MaTeMa-
THYHOI KaTeropii MHodicuHa, sTKa € BiHOOpaKeHHSIM HAHUIIPOCTIIITNX YTBO-
pEHB IIPUPOJTHOI 1 COMIaTBHOI TIMCHOCTI.

OxapaKTepU3yeMO TeIep MHOXUHY-SIKICTb O€3BITHOCHO IO peueid sk
OKpeMe YTBOPEHHSI.

7.2. YMOBA MNMOBHOTH OINUCY AKOCTI
KOMMJIEKCOM CNEUHUDIYHUX NMOKA3HUKIB

3MICT KOHIIEIIIi PO crierudikallifo ado TUITOJIOTII0 BUMIPIOBAHUX ITO-
Ka3HUKIB BUILJIUBAE 3 YMOBH 7106HOMU OTUCY SKOCTI MiHIMAJIbHOIO KiJTb-
KicTro TTOKa3HuKiB. [lam’aTaroun po ageKBaTHICTh SKOCTI MHOYHHI TO-
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TOXXHHX €JIEMEHTIB, CIIPOOYEMO 3°SICYBaTH, CKIJTbKU ITOKA3HUKIB IMTOTPiOHO
JUTSI TOBHOTO OTTUCY SIKOCTI.

Hacamriepesr MoxHA BU3HAYUTH MPUPOJTY €IIEMEHTIB MHOXKUHHU SIKOCTI,
1 IIel TOKa3HUK Ha3BEMO HOMIHAI0M SIKOCTI. J1am MOXKHA TTEPEIIUUTH eJIe-
MEHTH MHOKHUHHU 1 THM CAMUM BCTAHOBUTH JIPYTHid TTOKA3HUK, IKHI BUPa-
JKa€ TMOTYKHICTh MHOXWUHHU, — II€ KLIbKICMb TKOCTI. I HapemTi, OCKIIbKH
WIIeThCs HE MPO SIKICTh SIK HeCKIHUEHHY CyOCTaHIIIfO, IO aJcKBaTHA He-
CKIHYCHHIM MHOYWHI, a TIPO 0OMEXEHY SIKiCTh, TOOTO CKIHUCHHY MHOKH-
HY, Ky caMy MOKHA PO3TJIAAATH SIK OJJTHUHHY MHOXUHY, TO JUISI ii Xapak-
TEPUCTUKHU MOTPIOEH I1Ie TOKA3HUK, IKUH BKA3Y€E KIJTbKICTh €JIEMEHTAPHUX
OJIMHUIIb, IO MPUTAJAE HA 1[I0 OJJHUHHY MHOKUHY, TOOTO BBECTH ITOKa3-
HUK HaIpy>KEHOCT1 (IHTEHCHUBHOCTI), SIKMH BUpaXXae cmyniib IHTCHCUB-
HOCTI SIKOCTI.

OTKe, HaBEJICH] TPH MTOKA3HUKH Pi3HOI crierudikallii BHYepITHO Xapak-
TePU3YIOTh SAKICTh. Po3riIstHEMO iX crienudiky aeTaipHiIe.

[Mepmuit MOKAa3HUK — HOMIHAT SIKOCTI — BUPAXa€ POJIOBY O3HAKY
CTIOPITHEHHX peveld 1 € KIIACOTBOPUYOKO OCHOBOIO. Y HABEJICHUX MPUKJIIATaX
HOMIHAJIaMH SIKOCTi1 € “BapTicTh”, “iHpopmaris™, “comialpHi (GakTu”,
“cTaTh” Ta iH. Lleif MOKa3HUK HE € YUCIOBHUM, X0Ya HOMIHAJIM MOYKHA T10-
3HAYATH 1 YUCIIaMU, aJle sIK CHMBOJIaMH, 03 BUKOHAHHS 3 HUMU apugme-
THYHHX OIepaIiii. A B3arajr HOMIHAJI ITO3HAYAIOTh 3a JIOMIOMOTOI0 Oyib-
SIKUX CUMBOJIIB: CITiB, JIITEP, 3HAKIB, YHCEN TOIIIO.

Jpyruii moKa3HUK BUpAXKAE KinbKicmb IKOCTI. OCKUTBKH SKICTh ajcK-
BaTHA MHOXHWHI TOTOXXHHUX €JIEMEHTIB, TO Il MOKA3HUK XapaKTepHU3ye
pO3Mip 0OMEXEHOTO YTBOPCHHS SIKOCTI, 00 BEJTWYUHY IIPOTSIKHOCTI, K-
CTEHCHBHOCTI. P0o3Mip BH3HAYAIOTh MIPAXyYHKOM KIJTBKOCTI €JIEMEHTIB
MHOJXHHH, SIKi CyTh OJTMHHIT BUMIpY. JIJIs1 TUCKPETHOI MHOKWHHM TaKi OJTH-
HUIIl € TPUPOTHUMH €JIEMEHTAMHU, a JIJIS HEMepepBHOI cyOCcTaHIl Mac-
mTad TaKuX OJWHUIIb BUOMPAIOTH JOBIIBHO (HAIIPHUKJIIAM, OJUH METP K
€TAJIOH JUTsl BUMIPIOBAHHSI JIOBKUHHM, OJTHA TPUBHSI JIJIST BUMIPIOBAHHS Bap-
TocTi). [Toka3HHUK KUTBKOCTI SIKOCTI TO3HAYAETHCS KAPAMHATIHLHIM YUCIIOM
1 BUpakae po3Mip, abo MOTYKHICTb, MHOKUHU 1 HA3UBAETHCS eKCINEHCUB-
HO0 enudunol0. 3TIAHO 3 TIPUHIIMIIOM aMTHBHOCTI €KCTEHCUBHI BEITUYH-
HH, K1 BU3HAYAIOTh pO3MIpHU MHOXUH, TIPU 00 €THAHHI JOTAFOThCS.

Tpetiii MOKA3HUK, KUl BUPAXKAE CIyniHb SKOCTI, HA3UBAETHCS [HINEH-
cueHo0 seuuunolo. SIK BU3HAUCHO paHillle, CTYIiHb IHTCHCUBHOCTI BUpa-
KAEThCS OPJIMHATILHUM YHCIIOM 1 TOTOXHO JIOPIBHIOE BITHONICHHIO IMEHO-
BAHUX KapJUHAJIBHUX YMCE]l 200 BITHOIIEHHIO €KCTCHCUBHUX BEJIMUHH.
TrymadeHHs CTyIeHs IHTEHCUBHOCTI HABEJIEMO JIAJi.
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7.3. MOHATTA “BUMIPIOBAHHA”

[lin sumiprosannsm po3yMiIOTh BUSHAYEHHS KOHKPETHOTO 3HAYEHHS
KOYKHOT'O 3 HaBEJICHUX Y MiIpo3A. 7.2 TOKA3HUKIB Ha BIANOBIHIN IIKAaIi:
MIPUPOJIU SIKOCTI — 3a JONMOMOTOI0 HOMIHATY (O3HAKW BUAY B MEPEIIKY
BU/IIB 3 (PIKCOBAHOIO 03HAKOIO POJLY), OJJHOPIAHOI PIBHOIHTEHCUBHOI MTPO-
TSDKHOCTI (€KCTEHCHUBHOCTI) — 3a JIOMOMOTOI0 €JIEMEHTaPHOT MipH 1 Ha-
MPYKeHOCTI (IHTEHCMBHOCT1) — 3a JJOTIOMOT' 00 3HAYEHb cTyreHs. Po3ris-
JTyBaHi MOKA3HUKU BUMIPIOIOTh Ha TONEPEIHBO MPOTrpaayloBaHii mKami
34 JJOTIOMOTOIO BiIMOBIAHUX €TAIOHIB: IPUPOIH IKOCTI — 34 JOIIOMOTOI0
BCTAHOBJIGHHS €TAJIOHHOTO 3pa3Ka CyOCTaHIIli IKOCTI, KUTBKOCTI SIKOCTI —
3a JIONIOMOTOI0 emaioHiol 0ounuyi WiEl CyOCTaHIIIT, SIKY Ha3BEMO MIPULOM,
1 cmynins iHmeHcusHocmi SKOCTI — 3a AOMOMOTOI0 emanonHoi mouku. Pa-
30M IIi €TaJIOHU MOKA3HUKIB CYOCTAHINI-SIKOCTI, a00 MHOXUHH-SIKOCTI,
CTAHOBJISITh KOMILUIEKCHUM €TaJIOH, SIKUI Ha3BEMO MIPOio0.

Has nocnipkeHHs BUOEpeMO SIKICTb, Ky BBa)XKaTUMEMO MHOXKMHOIO
€JIeMEHTIB ‘a’:

e @ a a .. aa..
— — — 1 OJTUHUITH — — —|

KoHueniiist BUMipIOBaHHS €eKCTEHCUBHOT'O MOKA3HUKA MHOXUHH I'PYH-
TYE€TbCS Ha NPUHIUI KyMyasmueHocmi (HAKOMUYYBAHOCTI) OJUHUIb
MHOXXHHU IIPU HAapaxyBaHHI iX KITbKOCTI

(@) + I(a) + -+ + 1(a) = n(a),

1 mpoleaypa BUMIPIOBAHHS MOJISTA€ Y BUSHAYEHHI KPATHOCTI BUOpaHoi
eTayioHHOI oauHuLi 1(@) y Uit MHOXWUHI 1(a):

n(a) _
L@
Po3wmip iHTepBally TOPIBHIOE BiTHOMICHHIO IBOX KapIUHAITBHUX YHCEIT
nil 3 OJIHIEO 1 Ti€EFO X MIpOIO a:

n= W@ 10
1 (a)

BusHaueHHS IHTCHCHBHOT'O TIOKA3HMKA MHOKUHHU BUILJIMBAE 3 BU3HA-
YEeHHs MHOXKWHH, 3anpornoHoBaHoro I'. KaHTopoM, po ABOSIKUI OIS
Ha MHOXHUHY SIK YUCIIEHHICTh, MUCITUMY SIK ofHe [13, ¢. 762]. ToO6To 1ieBHE
YTBOPEHHS MOKHA PO3IIISIIATH SK JIBA BUJIU MHOXHUH: SIK MHOXUHY 3 711
eJIEMEHTAPHUX OJMHUIIL ‘@’1 SIK MHOXXHHY 3 OJTHOTO €JIEMEHTA, SKUM €
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caMe 11e YTBOPEHHS 1 iK€ MOYKHA PO3TIISIATH SIK OJUHUITIO 3 IHIITUM HOMI-
HaJIOM SIKOCT1 ‘A’. Hampukiaj, BiK JIOAMHUA € MHOKUHOIO ITPOKUTUX HEIO
POKIB, TOOTO MHOXHWHA HIOU MICTUTHCSI B “000J10HII" 1 (OHI€T) TIOAMHHU 1
CTAHOBUTH CYKYITHY OJAMHUII0. TUM caMUM OJTHOpIHE OOMEKEeHe YTBO-
PEHHS SIKOCT1 XapaKTEPU3YEThCS ABOMA KapAUHATLHUMHU dnciamu: ni 1.
BifHoIIEHHS 1TUX IBOX MHOXHWH CTAHOBUTH OKPEMUIl MOKA3HUK MHOXHU-
HH-IKOCTI. 31aBajocs 0, JUICHHS YKCIIa 72 Ha OJUHULIIO HIYOTO HE 3MIHIOE:
10 : 1 =10. ITpore 1ie He Tak. OmepkaHe YUCIIO B Pe3yIbTaTI JUICHHS Kap-
JIMHAIBHOTO YHCIIa 3 OJIHIEI0 MIPOIO HA OJIMHHUINIO (TAKOX KapAMHATIbHE
YHUCJIO0) 3 THIIOK MIpOIO HIOM “CTArye” 1[I0 JIECSITKY B OJIMHUYHUN OOCHT,
BTpayae KyMYJISITUBHICTD 1 HAOyBa€ MOTEHLIHHOCTI, MEPETBOPIOIOYHCH Ha
OpAWHAJIBHE YUCITO, SIKE BUPAKAE CTYIIHb IHTCHCUBHOCTI SIKOCTI ‘@
n@_,

1(4)

3HaYeHHS CTYIEHIB MO3HAYMMO PUMCHKUMU IIU(Ppamu:

v=100@ _
1 (4)

Hanpuknaz, 10 BAKOHAHUX CIIOPITHEHUX TPOMAACHKHIX JOPYYEHb IPO-
MaIsSHUHOM MOXHa PO3TIISIAaTH K X CTYIiHb COIiaJIbHOI aKTUBHOCTI.
Omepartis TiJICHHS Ha OJUHUIIIO TTEPETBOPIOE KapAUHAJIBHE YHUCIO HA O-
JINHAJIbHE, SIKE BUPAXKAE BXKE HE BEIMYUHY IHTEPBAITY, & 3HAUCHHS CTYIICHS
IHTEHCUBHOCTI “y Toulli”. OTiKE, OpAMHAIBHE YUCIIO € MTOXITHOIO BEJTUYH-
HOI0. BBe/ICHHS IMTOHATTS CTYIICHS Ja€ 3MOTY ITOPIBHIOBATH MiX COOOIO yT-
BOPCHHS 3 TUM XK€ HOMIHAJIOM SIKOCTI 3a CTYIICHEM IHTEHCUBHOCTI SIKOCTI,
a0o0 3a SKICHICTIO:

eKCTCHCHBHA CYKYITHa OJMHHLIS IHTEHCHUBHA

BeJIMUUHA e 1(A) ————-] | BeJIMUMHA
I(a) I cryninb =1 (a) / 1(A4)
2(a) Il cryninb = 2 (a) / 1(A4)
3(a) 1] cryninb = 3 (a) / 1(4)
4(a) 1V cryniub = 4 (a) / 1(A4)

n(a)

n-it crymnine = n (a) / 1(4)
OneprxaHe OpAUHAIIBHE YHCIIO XapaKTepU3ye “TOUYKOBHI~ CTaH yTBO-
PEHHS y BUTIISII MHOYKWHH SIK CYKYITHOT OJIMHMIII, 1 115l BEIMYMHA Ha3UBa-

€ThCsl nomenyianom. Ha BinMiHy BijJ iHTepBajiB (€KCTEHCUBHUX BEJIMYMH)
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MMOTeHIiaIu (IHTCHCUBHI BEJTMYMHN) HEAJUTUBHI i HEKyMyJIaTuBHI. Jliuba
OJHOPIIHUX OJIMHUIb O3HAYA€ HAKOMUYEHHS 1X Ha KAl eKCTECHCHUB-
HOCTI, a MepeliK CYKYITHUX OJIMHUILb 33 CTYIICHSIMHM O3HAua€ MPOCYBaHHs
ITO TOYKAX Ha IIKaJll IHTeHCUBHOCTI. Tak, CyKyITHICTh iHpopMaIii # (oau-
HHUITb OIT) y MaM’ATi KOHKPETHOI | JTFoauHN (OTMHUILS BUMIPY — IHIUBIT)
MOYHA TOJIATH SIK BIIHOIICHHSI IIMX MHOXUH V =1 (0iT) / 1 (IHauBin), sike
TIYMAUYHUTHCA K V- CTYMiHb “@HIUKIONEANYHOCTI” i€l moauHu (To0To
il 3MaTHOCTI “MeXaHIYHO™ 3amaM’ITOBYBATH PI3HOMaHITHY iH(PpOpPMAIIIf0);
MHOUWHY €JIEMCHTAPHUX COIalIbHUX (PaKTiB (KUTBKICTh 7 IPOYUTAHHUX
KHUT) CTOCOBHO | KOHKPETHOI JIFOJMHU MOXHA MMOJATH SIK BiTHOLICHHS
LIUX MHOXHUH V = 11 (kuur) / 1 (IHIMBI), IKe TIIYMAYUThCA SK V-i CTYIMiHb
“KHUTOI00CTBA”; BIK (KUTBKICTh IMPOKUTHX POKIB 71) | KOHKPETHOI JTFOTHU-
HH TaK cCaMO MOXHa MOJATH SIK BIIHOIICHHS [TUX MHOXUWH V = 11 (pokiB) / 1
(iHAMBIN), SIKE TIIYMAYNUTHCS SK V-i CTYMiHb “cTapocTi”.

3a3Ha4MMO, 110 MPeIMET KBaJIMeTpii MmoJjsirae y CTBOpeHHi Teopii BU-
MipIOBaHHS ITOKA3HUKIB BIIACTUBOCTEH pedei, ajre crierugikaIio TpaKTy-
BaHHS BUMIPIOBAHHS PI3HUX IMOKA3HUKIB JIOMUTBHO MTpOaHaIi3yBaTH Ha
HAWIPOCTIIIOMY YTBOPEHHI, SKMM € MHOXHUHA.

Hacamkinelp HaBeJIeMO OCHOBHI /i€l KOHIIerii-/ kBamiMeTpii. 3riHo
3 1€ KOHLEMNIEI0 MpobiieMa BUMIPIOBAHHS MOB’SI3aHA 3 BUYEPITHOIO
XapaKTePUCTUKOIO SIKOCTI KOMIUIEKCOM MTOKa3HUKIB HAWITPOCTIIIIOTO 3 yT-
BOPCHB OJTHOPIIHOI i pIBHOIHTEHCHUBHOI CyOCTaHIlT — 0OMEKEHUM 00CsI-
TOM SIKOCTI.

751 3a0e3neueHHs MOKIMBOCTI 3/IiiICHEHHS apu(METUYHUX OTepalii
BUKOPHCTOBYIOTh MAaTEMaTUYHY KaTCTOPI0 “MHOKHHA™ TUCKPETHUX ab0
HEINepepBHUX OJIMHUIIb, KA aJIeKBATHA SKOCT1 BHACIIIOK CITPaBEJIMBOCTI
JUISL HUX OTlepaliii aJATUBHOCTI.

OTKe, BUUEPITHO OMUCATH MHOXHUHY-SKICTh MOYHA 3a JIOTIOMOTOI0
TPHOX MOKA3HMKIB: HOMIHAITY, KITBKOCTI Ta CTYIEHS SKOCTi. 3HAUCHHS
IIUX MMOKA3HUKIB NTO3HAYAIOTHCS BIATIOBIIHO CUMBOJIOM, KapNHAIIHBHUM
(KUTBKICHUM) 1 OpAMHATILHUM (TIOPSIKOBUM) YHCIAMH.

VYci HaBeJieH] MOKA3HUKU MaIOTh CBOIO CIEIM(IKaIiIo, OCKIJIbKH Xa-
PaKTEepU3YIOTh Pi3HI OCOOIUBOCTI IKOCTI: IPUPOTY, TPOTSHKHICTD (€KCTCH-
CHUBHICTH) 1 HAIPYXCHICTh (IHTCHCHUBHICTh). BHW3HAYarOTh BIMITOBIAHI
MMOKA3HUKHU TaK: HOMIHAJ SIKOCTI — 3a3HAYCHHSIM KOHKPETHOI BUIOBOT 03-
HaKU B POJIOBUI0BOMY TIEPEIIIKY BUJOBUX O3HAK; KIJTbKICTh SIKOCTI — TijI-
PaxyHKOM €TaJIOHHUX OJINHUIIb; CTYITIHb SIKOCTI — OOYHMCIIEHHSIM BiJHO-
IIEHHSI IEBHOI MHOKWHU JIO OJIMHUYHOT MHOKWHHU.
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KontponsHi nuraHHs

1. Cytb koHuenuii-/ crierudikarii MoKa3HUKIB SKOCTI.

2. [TpuHUUI, HAa SKOMY TI'PYHTYETbCS aJeKBATHICTH (itocodchKoi Kateropii
“SKICTB” 1 MATEMAaTHYHOI KaTeropii “MHOXHUHA”.

3. Slxumu TpbOMa IMOKAa3HUKAMH BUYEPITHO OIUCYETHCS SIKICTh?

4. Cneuudika BUMiprOBaHHS TOKA3HUKIB SIKOCTI.



Po3pgin 8 —

KOHUENUISA-/I ®OPMANI3ALLII
| BAMIPIOBAHHA

8.1. MOHATTA MNMPO PIY | BNACTUBOCTI PEUI

Y apyriii 3 TphbOX OCHOBHMX KOHIICMINH KBaJIIMETpIl aHAII3yeThCs
CKJIaJHEe YTBOPEHHS (TTOPIBHSHO 3 SKICTIO) OTOUYIOUOI JIHCHOCTI — piu.
Ha ocHoBi xoH1IemIii-// HeoOXiTHO PO3B’sI3aTH 3aBAAHHS PO GhopMalriza-
L[IF0 CYTHOCTI CKJIATHOTO YTBOPEHHSL, SIKUM € Pid, 1 OMUCATH i KOMIJIEKCOM
BIIACTUBOCTEH 3 MOJATBIIMM IX BUMIPIOBAHHSIM.

JL1st po3pOoOKM 11i€1 KOHIIEMIIIT TOTPIOHO KATETOpifo MaJIeKTHKN “pia’’
nojatu y GopMalizoBaHOMY BUIJISIII B MATEMATHUHUX MTOHSTTSIX, 00 came
OyZIOBOIO pedi BUBHAYAETHCS CYTHICTh KOHICMLII 1 MPOLEAYP
(hopmaizaiii Ta BUMIpIOBaHHS.

3 ormsaay Ha (dimocopchbke OOTPYHTYBAaHHS ITOHSTIMHOTO amapaty
KBaJIMETPii TOXOAMMO BUCHOBKY, IIIO 1 IIPH CYyIaCHOMY ITOTJIsII Ha Oymo-
BY CBITY y BUIJISIII i€papXiuHOi OaraTopiBHEBOI CUCTEMH (a He OaraTosiKic-
HOTO CepeloBHUIIA 3 HOoro “3rycTkamMu’ y ¢opMi peueit) MoxkHa 30epertu
TIPUHIIMIT CYTIEPITO3HUIIIT IKOCTEH, & pa30M 3 HUM 1 CyTh JICHOTAaTa KaTeropii
“pia” [22, c. 31]. 3aBHaHHS MOJISITAE B TOMY, IIIOO CUCTEMHY Pid Y BUTJISIL
iepapxii 3 MiICKHCTEM MOIATH BOJTHOUYAC CYIEPIIO3UILEI0 IKOCTEH Y BUTIISI
“cyMiln” MHOXXHH €JIeMEHTIB pi3HOI mpupoau. Ko Iie BAACTHCS, TO
MOJKHa Oyze mpoaHajli3yBaTH KaTeropii “BIIaCTUBICTH” 1 “BiMHOIICHHS ",
SIKI XapaKTEePHU3YIOTh Pid, a TAKOX MPOaHalIi3yBaTH CyTHICTh ITOHATH “‘BH-
MIpIOBaHHS IHTEpBaTy” K HAKOIIMYEHHS €TaIOHHUX OJMHUIb 1 “BUMIPIO-
BaHHS MOTEHLiATy” sIK BA3HAYCHHS 10T0 3HAYEHHS B TOYIIL.

[I{lo6 oOrpyHTyBaTH HOCTAHOBKY 3aBIaHHS Tpo (Gopmaizamio i
BUMIPIOBAHHS, 3’CyEMO, sTka MaTeMaTHYHA KaTeTropis Biamosigae ¢iro-
coepkiii kateropii “piu”’. OCKITbKY B TiaJIeKTHIII KaTeropis “piva’” BU3HA-
YeHa SIK CyMEePIIO3HIIis IKOCTEH, a SIKICTh Y pO3/. 7 BU3HAYEHA MATeMaTHY-
HOIO KaTeTOpiero “MHOXHWHA, TO KaTeropii “piu” BIITOBIIa€ MaTeMaTHU-
HE TMOHSATTS “‘CYNEPIO3HIliST MHOXHUH (I HETICPEPBHUX 1 HECKIHUCHHHX
cyOcTaHLii — “cynepro3ulisi KOHTUHYyMiB”). Came 3 MaTeMaTUYHUX a0-
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CTPAKTHUX MHOKHH MOYKHA YTBOPIOBATH IX BIIHOIICHHS B PI3HUX CITOJNTY-
YeHHsX 0e3 B3aeMHUX 30ypeHb 1 BIUMBIB. Kateropis 1ialeKTUKU 6i0HO-
wieHHsi B MAaTEMATHUI TEePeIacThCsl TAKOXXK MATEMATHUYHOIO KATEropi€lo
nponopyis. TIporopirii MOXYTh MICTUTH JIBa 1 OUTBINE YICHIB, TOOTO MO-
KYTh OYTH IMTPOCTUMH H 3MIIIAHUMH, 1 TO TOTO XX PI3HUX MOPSIKIB.

AHai3 kateropii gionoulenis TOYHEMO 3 HAWUIPOCTIIIOTO BUMAJKY.
Brache, iy yac aHasi3y KaTeropii sIKiCTh Bxke OYJ10 BBEJICHE ITOHSTTSI BiJI-
HOIIICHHSI OJTHI€] MHOXWHHU caMoi 10 cede y popMi MHOKUHH CIIEMEHTIB 1
OTHWUHHOI MHOXWHU Y hopmi CykyITHOI oauHUIT. CyIepITo3uIlito caMe X
JIBOX MHOXHH MOKHA TPAaKTyBATH SK BUPOJUKEHUH BUIIAIOK “OJIHOSKIC-
Ho1 peui”. [TpuUKITagu TaKUX CYNEPIIO3ULIH SIK peueii: rpyrna BUITYCKHHUKIB
By3y (MaricTpu i OakajgaBpH) SK OJHa MHOXHWHA; CYKYITHICTb JKHTCITIB K
X MHOKHHA 1 SIK OJTMH HACEIIEHHUI MyHKT; MHOKUHA TPOIIOBUX OJMHUII 1
OJIHHHA MHOMHA — X BJIACHUK.

VY OinbIn 3araJbHOMY BUIAJKY 0araTosKicHOI pedi, sSiKa sSBsie cO00I0
CYNEPITO3HUIIII0 MHOHUH, TPUPOIHO TOBOPHUTH MPO BIAHOIIEHHS MHOXWH
y Pi3HUX CHOJy4YeHHsX. Tak, rpyny BUIYCKHUKIB By3y MOKHA PO3TIISIIATH
SK ABOSIKICHY “pid” y GopMi Cyneprno3uilii MHOKIHE OaKalaBpiB i MHO-
KUHHM MaricTpiB. BimHomeHnHs abo mpomoplis WX MHOXKHH BHPaxae
KUIBKICTh OaKaiaBpiB, IO MMPUIAJIA€ HA OJHOTO MaricTpa. Bupaxene op-
JWHAJTBHUM YUCIIOM, 3TITHO 31 CITeIiaIbHO KOHIIeHITier0-C KBAIIMETIi,
BOHO XapaKTEePHU3ye CTYINIHb aKpeauTallii By3y, TOOTO CTYIIHb iIHTCHCHB-
HOCTI SIKOCTI, SIKa BHPaKa€ 3[JaTHICTh MIATOTOBKHU (haxiBIiB OIIbII BUCO-
Koro piBHS. KOJIEKTHB i3 YOJIOBIKIB 1 )KIHOK T€X € JBOSKICHOIO “piuyio”,
CTYIIHB SKOCTI SKOi BU3HAYAETHCS 1X CITIBBIIHOIICHHSIM. MICTO SIK JIBO-
SIKICHa pid, III0 Ma€ IeBHE HACCIICHHS 1 TIEBHY TEPUTOPIIO, XapaKTepH-
3YEThCS TIOKA3HUKOM SIKOCTI — T'YCTUHM HaceleHHs. Byab-skoro poOiTHU-
Ka MOYKHa PO3TIISAATH SIK IBOSKICHY “pid”, OJJHA SKICTh SKOI — JOXIiJ y
CPOIIOBUX OJMHUIISIX, & Apyra — IHTEpBajl poOOYOTO Yacy, MPOTIroM
SIKOTO BOHM OyJIH 3apo0JicHi. A BITHOIICHHS IUX MHOKHH BKa3ye 3apo0i-
TOK 3a OJIMHUIIIO Yacy, 1 el MOKa3HUK, BUPAKEHUH OPAMHAIIBHUM UYHUC-
JIOM, XapaKTepu3ye CTYMiHb IHTEHCUBHOCTI sKOCTI. Toro » poOiTHUKA
MOJKHA PO3IISAATH 1 IK “TPhOXSKICHY pidu”, IPUETHABIITN IO MHOKHH 3a-
poOITKY 1 acy poOOTH KIIBKICTh OJMHUIIE BUPOOIICHOI TPOAYKITii. Y TBO-
peHe TPHUUYJICHHE BIIHONIEHHS BUpa)kae 3apoOiTOK, KWl MpHUmagae Ha
OJIMHUIIIO Yacy i Ha BUTOTOBIIEHHS OJMHUII IPOAYKIII. A MpeIcTaBIeHHS
IbOTO BITHOIICHHS OPJAMHAIILHUM YHCIIOM BUPAXA€ CTYIIHb MTPOYKTHB-
HOCTI TIpari.
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KinpkausaeHHI BITHOIIEHHS MOYKHA YTBOPIOBATH JIJIT MHOXKHWH JIUCK-
peTHHX, 1 HEMepepBHUX CYOCTaHIIIN pedi. B ocTaHHROMY BUITAIKy — II€
MTOX1/THI BEJITMYUHU B TeOpil AUGEPEHITIaTbHOTO W iHTErpaIbHOTO YNCIICH-
Hs. TTigKkpecanMo, Mo 3T1THO 31 CIEIiaTbHOK KOHIIEIIIEK KBATIMETpIi
MOXIIHI BEJTMYMHU PI3HUX MOPS/KIB MO3HAYAOTHCS OPIUHATHBHIUMH YHC-
JIaMH 1 BUPaXXaroTh CTYIICHI IHTCHCUBHOCTI SIKOCTEH ab0 ITOTEHIIaTH.

8.2. EKCTEHCUBHI TA IHTEHCHUBHI
BNIACTUBOCTI PEMI

3 aHaITi3y KaTteropii “sSKicTh” BHILIMBAE, IO OOMEKCHHI 00CST SIKOCTI
XapaKTePU3YETHCS PO3MIPOM, KU BUBHAYAETHCSI €KCTCHCUBHOO BEJIMYM-
HOr. OCKITBKH 0OMEKeHa CYyOCTaHINA-IKICTh Y (hOpMi MHOKUHHU € CKJTa-
JIOBOIO pedi, TO BOHA € XapaKTEPUCTUKOIO Peui, SIKIl BIATIOBITAa€ KATETOpis
TIaJICKTUKU “eracmugicms”’, a KOHKPETHIIIE — “eKCMEeHCUBHA 61aACMU-
gicmb”. 3HAYCHHSI €KCTEHCHUBHUX BIIACTUBOCTEH BUPAXKAIOTHCA KapJu-
HaJIbHUMH YUCJIAMU 1 BUMIPIOIOTHCS HA KapAMHAIBHUX (KYMYJISITUBHHUX)
IKasgax.

BiHOIIIEHHSI MHOXKHH PI3HUX TOPS/IKIB TAK CAMO CYyTh XapaKTePUCTH-
KU pedi, SKUM BIATIOBiTa€ KaTeropis “eracmugicms” pedi, a KOHKPETHI-

me — “inmencusna eracmugicmsy”. OCKITBKY BITHOIIEHHS 200 TIpOTopIIii
MOXXYTh MaTH KiJIbKa YJICHIB, TO IHTEHCHUBHI BIIACTUBOCTI OYBAtOTh Pi3HUX
ITOPSIIKIB.

3TiIHO 31 CHeMiaTbHO KOHIICTITIEID KBaIIMETPil BITHOIICHHSI MHOKUH
TOTOKHO JIOPIBHIOIOTH OpAMHAIRHOMY Yucity. OTKe, IHTCHCUBHI BJIaCTH-
BOCTI BUPAXKAIOThCS OPJMHATILHUME YncIaMu. [1poJOBXKYIOUN MOPIBHIO-
BaTH KBaJIMETPIiIO 3 Teopiero AudepeHIIaIbHOTO W IHTErpaJlbHOTO JHC-
JICHHSI, JIOXOJMMO BUCHOBKY, IIIO MOXIi/IHI BEJITMYNHU BUMIPIOIOTHCS HA Op-
IWHAJBHUX (cTpaTH(IKAIHHUX) IIKadax, OCKUITBKU € OPAWHAIBHUMU,
ab0 MOPSIKOBUMH, BETMIMHAMU.

V3araapHIOIYM BUKIIACHE, 3A3HAUNMO, 1110 Piv OMUCYETHCS KOMILICK-
COM EKCTEHCHBHHUX ¥ IHTEHCHMBHHUX BJIACTMBOCTEH, SIKI BU3HAYAIOTHCS
BI/IMIOBIJTHO KAPJAMHAIBHUMH W OPJIUHAIBHUMHU YHCIAMHU, & TAKOXK KOMII-
JIEKCOM TTOKa3HUKIB HOMIHAJIB SIKOCTEH, SIKi CYyTh BUIOBI O3HAKU B POIO-
BHUIOBIN CTPYKTYPi €JICMCHTIB MHOKHH.
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8.3. MOHATTA NPO NPOCTY U NEPEXPECHY
KNACHUDIKALIIO | CTPATUDIKALIO

VY apyriii KoHLeNIi KBaiMeTpii BUKOPUCTOBYIOTH 1€ /1Ba BAXIIMBUX
MOHATTS — KJIACU(DIKAIIIO 1 cTpaTU(IKALIIIO MHOKUHH.

KoxHYy MHOKHMHY-SKICTh MOXKHA PO3TISAATH K KOMIIOHEHT y CTPYK-
Typl POIOBUAOBOrO JiepeBa. Taka MHOKHMHA HA3UBAETHCS KAACOM. SIKIIO
€JIEMEHTH MHOXXUHHU MAalOTh CIIJIbHUN POJOBUN HOMIHAJ 1 pi3HI BHIOBI
HOMIHAJIY, TO IIF0 MHOXHHY MOYHA TOJUIUTH Ha KIIACH 33 BUOBUMH 0O3-
HakaM# a00 HOMIHAJIAMHU, 1 TAKUH MOUT HA3UBAEThCS Kiacugikayicio. Tle-
perik HOMIHAIIB BUIOBUX SIKOCTEH 31 CIIJIBHUM POJJOBUM HOMIHAJIOM YT-
BOPIOE HOMIHAJIbHY, a00 Kitacudikaliiiiny, mKamty, 3riIHO 3 SIKOI POJAOBa
MHOXHHA MOe OyTH Kiacu(ikoBaHa HA BUIOBI MHOKUHH. Tak, BUITYCK-
HUKH BY3y CTAHOBIISITH KJIAC 34 POJIOBOIO O3HAKOIO “BUITYCKHUKH ', SIKUI
JUIUTHCS HA JIBA KJIACH 3a BUJOBUMU O3HAKaMu: “OaxanaBp” 1 “marictp”.

Taxa xnacudikaliiisi € npocnoio 1 siBJisie COO0I0 OJIHE POJIOBUJIOBE PO3-
rajy»KeHHs, BUIyuyeHe 3 POJAOBHUIOBOrO JepeBa. B iHIIOMY BUIIAJKY Iie
posraiyxeHHs-Kaacu}ikalis € po3pizoM 6araToMipHOI epexpecHoi Kira-
cudikanii. EnemMeHTH neBHOI MHOKMHHU MOKHA XapaKTePU3yBATH KiTbKO-
Ma POJAOBUMHU HOMIHAIAMH, 33 KOKHUM 3 SIKUX 3HIHCHIOETHCS IEBHA BHIO0-
Ba knacudikaiis. OTxe, yTBOPIOEThCS OaraToMipHa IepexpecHa KiIacH-
¢ikanis. Hanpukinas, ams oOrpyHTYBaHHS PENPE3eHTATUBHOCTI BUOIPKU
B COLIIOJIOTIYHUX JOCITI/DKEHHIX BUKOPUCTOBYIOTH IEPEXPECHi Kiracugika-
1ii 3a comianbHO-IeMorpadiuHUMK TOKA3HUKAMU PECIOHJICHTIB, CKaXi-
MO, 33 CTATTIO — YOJIOBIKH 1 )KIHKH, 32 Mpodeciero — JiKapi, iIHKeHepH, 3a
HALlIOHAJIBHICTIO — YKpaiHIl, MoJigaBaHu. OKpeMHii K1ac PECIIOHACHTIB y
TaKiif nepexpecHiil kiacudikariii 00’€JHy€e, HAIIPUKIIA, )KiHOK-1HKEHEPIB-
YKpaiHOK.

KoxHy MHOXMHY-SKICTh MOXHA PO3TIAAATH K MoIU(DIKALio 1€l
SIKOCTI B PAH)KOBAHOMY PsiIi 1HIIUX MOIU(IKALIH, K1 PI3HATHCS CTYIICHS-
MU IHTEHCUBHOCTI siKOCTI. Taka MHOXMHA HA3UBAEThCs cmpamoio. OTxe,
MHOXHHY, SIKa Ma€ Pi3HY IHTEHCUBHICTb (I'YCTHHY), MOXHA MOJUTUTH Ha
Moaudikalii-cTpaTh 3a CTyMEeHsIMH IHTEHCUBHOCTI, 1 TAKHUI TTOJIUT HA3UBa-
€ThCs cmpamuixayieio. ParxyBaHHS CTpAT 3a CTYNEHSIMU IHTEHCUBHOCTI
YTBOPIOE OPIAMHAIBHY, 200 cTpaTudiKaliifHy, NIKaTy, 3TiIHO 3 KOO He-
PIBHOIHTEHCHBHY MHOXXHUHY MO’KHA CTpaTU(DIKyBaTH.

Taxa crpatudikaliis Tak caMo € 1IpPocmolo 1 Mae BULJISI pO3pi3y Oara-
TOMIPHOI nepexpecHoi crpaTudikaiii. ¥ 3arajJpHOMY BUIAJKY €IEMEHTH
JIeSIKOT MHOKUHHU MOXKYTh XapaKTepU3yBaTUCh IEBHUMHU 3HAYECHHSIMU CTY-
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TIEHIB IHTEHCUBHOCTI 32 KITbKOMa IHTEHCHBHUMH BJIACTUBOCTSIMU, 32 KOXK-
HOIO 3 SKUX 3IIMCHIOETBCA CBOsI cTpaTudikaiis. OTxe, yTBOPIOETHCS
baraTomipHa nepexpecHa crpatudikarmis. Hampukiasma, 3HOBY K TaKH IS
OOrpyHTYBaHHS PEIPE3CHTATUBHOCTI BUOIPKH B COIIOJOTIUHUX JTOCITI]T-
JKEHHSIX BHUKOPHCTOBYIOTH IIEpeXpecHi cTpaTudikallii 3a coliaibHO-
neMorpadiYHIMU IMOKa3HUKAMH PECIIOHACHTIB, CKaXXiMO, 32 OCBITOIO —
ITOYaTKOBA, CEPEIHS, BUIIA; 32 KBaTi(iKaIll€r0 POOITHUKIB 3a CIeIialbHO-
cTsIMH (TOKapi, CTONSIpH, cirtocapi Tommo) — 1, I1, I11, 1V, V, VI tapudruii
po3psa. Oxpema cTpaTa PECHOHICHTIB y TaKidl MepexpecHi MHOKHUHI
00’eTHy€E, HATIPUKIIAI, CTOJISIPIB V pO3PSAy 13 CEpeIHBOIO OCBITOIO.

V3aranpHIOIOUYN BUKIIAJICHE, 3a3HAUNMO, 1110 KOKHY HEOJHOPIIHY i
HEpIBHOIHTCHCUBHY OaraToMipHY ITepeXpecHy MHOKHHY MOYKHA Kiacudi-
KyBaTH 1 cTpaTU(dIKyBaTH HA OMHOPIAHI i PIBHOIHTCHCHBHI MIAMHOXWHH,
KOJKHA 3 IKHX (KJIac i cTpaTa OJHOYACHO) XapaKTePU3y€EThCSI KOMITJIEKCOM
HOMIHAJIIB 1 CTYITCHIB IHTCHCUBHOCTI.

8.4. DOPMAJI3ALIA CYTHOCTI PEUI.
MATPUYHA MOAEJIb PEYI

HactynHe 3aBpaHHs mojisirae B OOTpYHTYBAaHHI TMOJAaHHS pedi y
(bopmanizoBaHoMy BHUTIISIT. BHYTpIIIIHE CTPYKTYpyBaHHS pedi BigoOpa-
’kae IpUHIUI GopMatizariii ii cyTHocTi. Sk Oyiro 3’sicoBaHO, CTPYKTypa
pedi 3yMOBIIeHa TTPUHITUIIOM CYTEPIIO3UIIil TKOCTEeH-cyOCcTaHIlii, TOOTO B
MAaTeMaTUYHUX MOHATTAX — CYNEPHo3ulliero MHOXKUH. [li3HaHHS peui
3MIMCHIOETHCS Uepe3 hopmadizaliro ii cyrHocTi. KoHkpeTHO dopmairiza-
IIisI TIOJISITa€ y BUSBIICHHI KITBKOCTI Ta MPUPOIH (HOMIHAIIB) CyOCTaHITIH-
SIKOCTEH 1 iX BITHOIIEHB PI3HUX MOPSIAKIB, TOOTO Yy 3aJaHHI pedi KOMII-
JIEKCOM €KCTEHCUBHHUX I IHTECHCHBHUX BJIACTUBOCTEH.

BimoOparxeHHs pedi y BUTIISII CYIIEPIO3UIli He3aICS)KHUX MHOKHIH €
1meanizanicro. BHacimigok He3aIe)XHOCTI MHOKUH HE3AIE)KHUMHU € TAKOXK
eKCTCHCHBHI 1 IHTCHCHBHI BJIACTUBOCTI TaKoi i1earbHOI peui. OTxe, ime-
allbHY PIY y CYIEPITO3UIIIHHOMY (SIKICHOMY) PO3YMIiHHI MOYHa TTOJIaTH Y
BUIJISII KOMIUICKCY He3d1edcHUX BIIACTUBOCTEH, TOOTO 3a1aTH OPTOTO-
HAJIbHOKO CUCTEMOIO KOOPJIMHAT.

OTxe, MPUHIHN CYIEPIO3UIlii CyOCTaHIIN-IKOCTEH CIIpaBeITHBHI
TUTBKH JIJIS iAcajIbHOI pedl, sKa € “cymimmro’ cyOcraHmii-skocteir. Ha
i TiACTaBl O0yJIO CKOHCTPYHOBAHO BIATOBIIHI 1HICKCH a00 MMOKA3HUKU:
TEMIEPATYPy, TYCTHHY, TPYyI03aTpaTH, MaTepialIOEMHICTh, MPOAYK-

104



TUBHICTH Tpani Tomo. Hacnpasai cyOcTaHIil-IKOCTI, B3a€MOIIIOYH, MO-
JTUQIKYIOThCS, TOOTO 3MIHIOIOTHCS 3a CTYIEHSIMHU IHTEHCUBHOCTI SIKOCTEH.

[Ti3HaHHS CYyTHOCTI peajibHOI pedl MOJIIrae y po3KpHUTTI GyHKIIOHATb-
HUX 3B’SI3KiB BJIACTUBOCTCH peajibHOI MO0 MOJICIBHOI i/1eaTbHOI peui.
[TokaskeMo, 110 3 OTJISIY HA MPUHIIMIT CYIIEPIIO3UIIT Pid MOYKHA TIOJATH Y
BUIJISIII OaraToMipHOT MaTpHI, SKa € CIIOCOOOM OTPUMAHHS €KCTEHCHB-
HUX T4 IHTEHCUBHUX BIIACTHBOCTEH PI3HUX MOPSIKIB.

[Mpunuun dopmamnizamii 60a3yeTbes Ha ifel cyneprno3unii, abo cymi-
IIIEHHSI, MHOKHMH Y pedi. 3rigHO 3 [IUM IPUHIIMIIOM KOKHA “Touka” OyIb-
SIKOTO PIBHS OpraHi3allii MaTepii, UM TO JIFOJUHA, YA 3¢PHO, YA aTOM,
BKJIFOUAE CYKYITHICTh MHOKHUH 3 PI3HUMHU HOMIHAJTAMHU sIKOCTEH. M oIeIuTo
HAWMPOCTINIOL pedi € CyNnepro3ullisi MPUHANMHI TBOX MHOXHH 3 HOMiHa-
JIaMU SIKOCTeHd “a” 1 “h” y TaKuX CIOTy4eHHSX:

OHOPITHA Pid 3 OTHAKOBOIO IMPOIOPINIEI0 TKOCTSH Y KOXKHIN TOYII:
.. ab ab ab ab ab ab ab ...
OIHOPITHA Pid 3 HEOTHAKOBOIO MPOITOPINEI0 TKOCTEH y KOXKHIN TOYII:
... aab aab aab aab aab aab aab ...
HEOTHOPITHA PiY 3 HEOTHAKOBIUMH IPOIOPLISIMU SIKOCTEH Y PI3HUX TOUYKAX:
.. abb aaa bab aab bbb aba baa ...

Y OLIbIII CKJIATHOMY BUIIAIKY PIY CKIATAETHCS 3 12 BUJIIB MHOKUH-SIKO-
creit o k, [, ..., m OUHUI KOXKHOT B OKPEMUX TOUYKAX:
“k(a) I(b) ... m(x)”. (8.1)
3 TaKOTO CUMBOJIIYHOTO 3aIUCY CyMIlIEHHS! TOUKOBUX MOPIIHA KOXKHOT
13 cyOCTaHIIIM BIMOBIIHUX MHOXHH BUIUIMBAE, IO KOKHA TOYKA Xapak-
TEPU3YEThCS MPOIOPIIEI MHOXHUH-IKOCTEH, MEepeaaHO KaTeropiero
BIJTHOIIEHHS. 3TiTHO 3 UM 3aITICOM €KCTEHCHBHA BJIACTUBICTH peul — Iie
MHOHWHA 3 HOMIHAJIOM TIEBHOI SIKOCTI B “00o0oHII” peui. 300pakeHa
Jlajli CUMBOJIIYHO Pi4, HATIPUKJIAJ, TOBApP, MA€ /1 eKCTEHCUBHUX BJIACTHBO-
creit, To6To 7 MHOXKUH pedl (8.1) 3 enementamu (a), (b), ..., (x):

{k(a)}, {(b)}, ..., {m(x)},
e @ — Maca; b — BapTicTh; x — 00’eM TOBapYy.

HasBHiCTh y KOXHIH TOYII pedi MEBHOTO YHUCIa MHOXHH-SIKOCTEH
YMOJKJIMBITIOE YTBOPEHHSI KOMIUIEKCY iX MO€EJHAHb Y MPOIOPIIsX, TOOTO
KOMIIIEKCY THTEHCUBHMX BJIACTMBOCTEH PI3HUX MOPSIKIB 3aJ€KHO BiJ
KUTBKOCTI WICHIB Y IIPOIOPIIii. 3rajaHe BiZHOIICHHS MHOXHUHHU-SIKOCTI ca-
Moi 10 cebe y hopMi MHOKUHHY 1 B POpMI OIUHUII BUpaXae CyTh IHTCH-
CUBHOI BJIACTUBOCTI H)/1b08020 TIOPSIKY:
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q=k@ o_ I} E_M(x)
IOV R (V) 1(X)

YucenbHO BETMYMHA TPOIOPIIT IHTEHCUBHOI BIACTUBOCTI HYJIbOBOTO
MOPSAAKY TOPIBHIOE BEIMYMHI €KCTEHCUBHOI BIACTHUBOCTI, SIKA BHPaXKae
KIUTBKICTh €JIEMEHTAPHUX OJIMHUIIL MHOKUHU. OJIHAK YHUCIIOBE 3HAYCHHS
IMOKa3HUKa IMPOMOPIli Ha BIAMIHY BiJl ITOTYKHOCTI MHOXUHH O3Hadae
CTymiHb sikocTi. Hanmpukias, 1 momuiika y BIpaBax COpTCMEHA MOXKe
pO3LiHIOBATUCh SK [ crymiEb, a 10 moMmiok — sk X CTyImiHB
MaHCTEepPHOCTI, TOOTO X CTYITiIHb IHTCHCHBHOCTI SIKOCTI.

Pi3Hi mapHi CIIOIy4eHHST MHOKHWH-SIKOCTEH y pedi yTBOPIOIOTH 1HTCH-
CHBHI BIIACTUBOCTI 1€pui020 TIOPSIKY:

(<K@ 1) k@
- _7 - _’ ey - .
1(b) m(x) m(x)

s HermepepBHUX CEPEIOBUII MOBOK TU(EPEHIIATBHOIO 1 1HTer-
pPaJbHOTO YMCJICHHS IHTEHCHBHI BJIACTUBOCTI MEPHIOTO MOPSIKY CYTh
TIepIIi TMOXi/THI, IO TOPIBHIOIOTH 32 BU3HAUCHHSM T'pAaHUIIl BiHOIIICHHS
HECKIHUCHHO MaJTUX IPUPOIIEHb Y TOYIII:

"= limﬁ=ﬂ

Y _Ax—»OAx dx'

3aJ1eKHO BiJl KUTBKOCTI WICHIB Y IPOTOPIIT yTBOPIOIOTHCS IHTCHCUBHI
BJIACTHBOCTI BUINKX MOPSIKIB, TPUIOMY MPOCTHX 1 3MIMMaHUX (TTOAIOHO
IMPOCTHM 1 3MIIIIAHUM TTOXITHUM Pi3HUX MOPSAKIB Y AUGEpeHITIaTbHOMY T
IHTerpalbHOMY YHUCIICHHI). Hampukia:

__m(x)
" k@i

VYci cTaTUCTUYHI MOKA3HUKHU (a0COIOTHI 1 BITHOCHI Y hopMi iHIEKCIB)
CTaHOBIIATH CHCTEMY €KCTCHCUBHUX Ta IHTEHCUBHUX BIIACTUBOCTEH BiJIIIO-
BITHUX COLIIalIbHO-eKOHOMIUHUX 00’€KTiB (“peueil”), HAIPUKIAL Killb-
KICTh MaTepiaIbHUX 1 PIHAHCOBHX PECYPCIB, KITBbKICTh HACENICHHS 3araioM
1 B COIlAJIBHO-IeMOTrpa(iuHUX TPYIax i B3a€MHI CIiBBIIHOIIEHHS XX 0-
Ka3HUKIB y (hOpMi 1H/IEKCIB.

[MpuHIMn cynepno3uiiii NpupoIHO BUPAKAETHCS MATPUIHOIO MOJIEN-
mo. CripaBi, SKIIO PAAKA W CTOBITYMKH MATPHIN TO3HAYNUTH 3HAYEHHIMHU
€KCTEHCHBHHUX BJIACTHUBOCTEW, TO Pi3HI CIIOIYYEHHS SKOCTEH-MHOXHUH Y
MIPOTIOPIISX MOXKHA MOAATH y BUTIIA OAaraTOMipHOT MaTpUI, Micls IKOi
3aMOBHEH1 3HAYEHHSMHU 1HTEHCHBHMX BJIACTHUBOCTEW PI3HMX MOPSIKIB.
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SIKIII0 0OMEKUTUCH CHCTEMOIO MMAPHUX BITHOIICHD (TOOTO IHTECHCHUBHIMU
BIIACTUBOCTSIMH TIEPIIIOr0 MOPSJIKY), 110 3yCTPIYaloThCs HaifyacrTimie, TO
bGaraTomipHa MaTPHIISI 3BOIUTHCS IO JTBOMIPHOI MaTpHII (B Kl €KCTEH-
CHBHI BITaCTUBOCTI TTO3HAYCHI JIITEPOIO /7 3 OJTHUM IHIECKCOM, a iIHTCHCHB-
Hi — JIITEPOIO V 3 IBOMA 1HICKCAMH):

I’l1 I’l[ nj ns
n | vy v/ V1_1; RV
no| v v v]’ v
IR AV

Jie Ha JiaroHalli po3MilleHi IHTeHCUBHI BEIMUMHU HYJILOBOTO MOPSIKY,
YTBOPEHI BIAHOIIEHHSIM €KCTCHCUBHUX BEIMYUH 3 OAHAKOBUM 1HJIEKCOM,
TOOTO BiHOIIEHHAM MHOKHHHA caMol 10 cebe K 10 OTHUHHOI MHOKUHMA:

0o _ N MHOXHHa

1 cyKymHa OIMHHIS

1034 JiaroHaJUII0 PO3MIIIEH] IHTEHCUBHI BEIMYMHU NEPIIOTO MOPSIKY,
YTBOPEHI BiTHOIIEHHSM E€KCTEHCHUBHUX BEIUYMH 3 PI3HUMHU 1HJEKCAMU,
MIPUYOMY HaJl [IarOHAIUTIO PO3MIILIEH] IPSIMI BITHOIIIEHHSI MHOKUH, TOOTO

n:

| R— 1
K

J

a TiJ] TiaroHaJUII0 — OOepHeHi

AV n_]
JiT T

n;

Ha 1iit momeni peui y BUTIISIII MATPHIL 3 § eKCTCHCUBHUX BJIaCTHBOC-
Teil BUHO, 1110 BOHA XapaKTEPU3YETHCS KUTBKICTIO § IHTEHCUBHUX BIIACTH-
BOCTEIA, 3 AKMX §° BIACTHUBOCTEH Ha JiaroHayi — HyJIbOBOTO MOPSIKY,
(s% - 5) BIacTHBOCTEH 11034 AiarOHAJIIIO — MEPIIOro MOPSAKY, 1 B iX uuci
(s> — 5) / 2 Ha/ AIATOHAIIIO YTBOPEHI NPSIMUMU BiJHOLIEHHSIMH 1 CTLIBLKU
K ITiJT TiarOHAJUIII0 YTBOPEHI OOCPHEHNMHM BiTHOIICHHSIMU THX CaAMUX €K-
CTCHCUBHUX BEJIMYMH. Y 3arallbHOMY BHITIAJIKy 3 § €KCTCHCUBHUX BIJIACTH-
BOCTEH MOKHA YTBOPHUTH S’ IHTEHCUBHUX BJIACTUBOCTEH, e { — PO3MIip-
HICTh MaTPHIIl CKCTCHCUBHOCTEH.
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[TpoimrocTpyeMo cka3zaHe Ha HAUITPOCTIIIOMY TPHUKJIAIi, BUOPABIITH SIK
pid, cKakiMo, yJaaMoK 3ajiza. Ll pia XxapakTepu3yeTbCs JBOMa CKCTCH-
CHBHUMH BJIACTHBOCTSIME — MacoIlo 7 i 06’emMom V. IM BinmosinaroTs 1Bi
IHTEHCHUBHI BJIACTUBOCTI HYJLOBOTO TOPSIKY, 110 BUPAXKAKOTH Macy m B
OIHOMY YJIaMKYy 1 00’eM V' B OJHOMY YJIaMKYV SIK CTYITIHb IHTEHCUBHOCTI, 1
JIBl IHTEHCHBHI BJIACTUBOCTI MEPIIOT0 MOPSAKY — IMUTOMY T'YCTHHY L SIK
BIIHOIIIEHHSI MacH 0 00’eMy ¥ oOepHeHy ili BeTUYrHy @, 110 BUpaKae
I cTymiHb IHTEHCUBHOCTI.

Tax, MpubIN3HA MUTOMA Bara 3aJli3a JOPIBHIOE BiHOILIEHHIO 8 r/cM3,
o Bupaxae VIII cTymiHb IHTECHCUBHOCTI 1€l SKOCTI (MacH cyOcTaHIIii 3a-
JT1i3a) y paH)KOBAaHOMY PsITy IHITHX MeTaiB. JIITst To3HAUCHHS IHTCHCUBHUX
BJIACTUBOCTEH PI3HUX MOPSJIKIB Y COIIATbHO-eKOHOMIYHMX HayKaX 4acTo
BUKOPHUCTOBYIOTH TEPMIH “iHdexc” (TTOPST 3 OUTBIN CKITaTHUMU KOHCTPYK-
IIsIMU TTOKA3HUKIB).

3 BUKOHAaHOTO JIOTIKO-MaTeMaTUYHOI'O OOTPYHTYBaHHSI KOHIICTIIII Cy-
MEePIO3MIlii ¥ BUMIPIOBAHHS BUILUIMBAE, IO GKCTCHCHBHI BIIACTUBOCTI
(MHOXWHH) BUMIPIOIOTHCS 32 JOTIOMOT'OIO MipH, a IHTCHCHBHI BJIaCTUBOC-
Ti, sIKi BUPA’KarOTh BiIHOIICHHS CKCTCHCHBHUX BEJIMUMH (ITPOITOPIIii MHO-
JKUH B “000JIOHIN” pedi) 1, OTXKe, BIAHOIICHHS Mip, OYeBUIHO, HE MOXKYTh
BUMIPIOBATHCHh TAKOK MipOIO — BOHHU BUPAKAIOTh CTYIIHD SKOCTI.

OTxe, MAaTpUIHA MOJICTb pedi BiqoOpakae cCXeMy YTBOPCHHS CKCTCH-
CHUBHUX ¥ IHTCHCHBHHUX BJIACTUBOCTCH PI3HUX MOPSIKIB, a TAKOX HOMi-
HaJIB SKOCTEi. [/ieanbHa piv j1ae 3Mory po3risiiaTi abCTpakTHI BIACTH-
BOCTI, SIKi CYyTh TUTBKH HAa3BH BIIACTUBOCTEH O€3JTiUi pealbHUX peUci.

8.5. KATETOPIAl “MIPA” | ®YHKLIOHAJIbHA
SANIEXXHICTb BJIACTUBOCTEMU PEUI
[IpoaHanizyBaBIIM CYTHICTh pedi W mpuHUUN GopMaizalii, 3TigHo 3

KOHIIeMIi€ro (hopMatizaliii i BUMIpIOBAHHS PO3TIISTHEMO JIesIKi 0COOJIMBOC-
Ti MOHATTS BUMiproBaHHs. Hacammepe BUMIPIOIOTHCS came BIACTUBOCTI
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pedi, a He SIKOCTi, He 00’ekTH, He pedi. OCKIILKHU paHille Be 0yIIo moxa-
3aHO, 1[0 0OMEKEHa SIKICTh OMHICYEThCS TPhOMa NOKa3HUKAMHU — HOMIHA-
JIOM SIKOCTI, KUTBKICTIO SIKOCT1 ¥ CTYIIEHEM SIKOCTi, — a TYT ITOKa3aHo, IO
pidY € CyMIIICHHSM TaKHX SKOCTEH, MPUIOMY OKpeMy OOMEXKEHY SIKICTh
MOYHA PO3TIISIATH SIK BUPOJIKEHY pid, TO 3BIJICK BUILINBAE, IO YTBOPEHI
3 BIATIOBITHUX SIKOCTEH BIACTHBOCTI pedi TaKk caMO OyBarOTh TPHOX THIIIB,
a camMe eKCTEHCHUBHI 1 IHTEHCHBHI BJIACTUBOCTI, & TAKOX HOMIHAJIH SIKOCTI.

Omepalliss BUMipIOBaHHS ITOJIATa€ y BU3HAUCHHI KOHKPETHUX 3HAYCHB
BJIACTUBOCTEH Ha BIAMOBIAHMX IIKAJIAX 32 JOMOMOTOIO BIITOBIIHUX €Ta-
JIOHIB: €KCTCHCHUBHI BJIACTUBOCTI — 3a JIOIMIOMOI'OI0 MIpH y pO3yMiHHI
Mipuna — €TaJOHHOI TUCKPETHOI, a00 HENepepBHOI, OJUHMII TPOTSIK-
HOCTI, IHTEHCUBHOI BIIACTUBOCTI — 3a JTOTIOMOTOIO CHynetsi — eTaJIOHHOI
TOYKH, HOMIHAY SIKOCTI — 3a JOTIOMOTOIO €TAJIOHHOTO 3pa3Ka IMpUpPOIn
SIKOCTI1. YCi 11l €TaJIOHH y TTOEHAHHI MO0 CyOCTaHIiI-IKOCTi, a0 MHO-
JKUHU-SKOCTI, CTAHOBJIATS 11 Mipy. Pid € CyIepITO3UIIIEI0 MHOXUH-IKOCTEH,
SIKUM BIJITTIOBI/Ia€ KOMITJIEKC €KCTEHCUBHUX BJIACTUBOCTEH pa3oM 3 KOMII-
JIEKCOM IHTEHCUBHUX BJIIACTUBOCTEMH, 1 TaKa pid XapaKTepU3YETHCS KOMII-
JIEKCOM Mip.

Taxum ynHOM, KaTeropisd “mipa’ € CKIaIHOK €TaIOHHOK OIWHUIICIO
y TOMY pO3yMiHHI, II[0 B Hill MMOE€THAHI ¢TAaJIOHHA OJWHUIS €KCTCHCHB-
HOCTI — MIPUJIO ¥ €TaJIOHHI TOYKH iIHTEHCUBHOCTI — 3HAUCHHS CTYICHTIB.
ITpoidrocTpyeMo 11r0 AYMKY rpadidaHO iA
(puc. 8.1). s mpocTOTH Mipy MOXHa
MMOJTATH Y BUTJSAII “BEKTOpa” y IBO- CTYMiHB V f------mm-m-
MipHIH CHCTeMi KOOPJIMHAT, Ha Oci ab- i
CITUC SIKOI BiJIKJIa/IeHA EKCTEHCUBHA Be- :
JINYMHA, a Ha OCl OpAWHAT — IHTCH- i
cuBHa. Tomi “BekTop” MipH MOXHa i
IMOJIaTH Yepe3 Horo MPpOoeKIlii — Mipu- :
JIa JUIS BUMIPIOBAHHS KIJTBKOCTI OJTHO- 0 MipHIO X
pimHOI CyOCTaHIIIi KOKHOI 3 MOXKITHBUX
il Mogudikariii (cTpaT) 1 CTyHeHs V IS
BUMIPIOBAHHS SIKICHOCTI KOKHOI 3 Moudikariiii cyocraniii (crpat). (Ha-
rajgaemMo, mo MoauQiKaIier SKOCTi MTO3HAUCHI PI3HOBUIN Ti€l XK SKOCTI,
IO Pi3HITHCS CTYNCHSMH iHTeHCHBHOCTI.) CripaBmi, Ul BUMIpIOBaHHS
JIOBXKMHHM BUKOPHUCTOBYIOTH TaKy €TaJOHHY MIpy, SIK METAJIeBUN METp.
JLtst Ipen3iiHuX BUMIpIOBaHb TOTPIOHO (PiKCYBATH HE TUTBKH JTOBXKHUHY
METPHUYHOI JTIHIMKH, a ¥ 1 TeMITepaTypy, OCKITBKU IIPH HaTrpiBaHHI MeTa-
JIeBa JIHIIKA MTOJ0BKY€ETHCS, 1 TP BUMIPIOBaHHI OJTHIi€T I Tiei camoi TOB-

~y

Puc. 8.1
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KUHA “Tapsdoro” 1 “X0J0qHO0I0” THIHKOI0 OyJIe oepkaHo pi3HI pe3yilb-
tatu. Lle caig ypaxoByBaTH, BUKOHYIOUH BUMIPIOBaHHS B OyIb-SIKHX Ce-
pax 3HaHb. Tak, SIKIIO HAETHCS MPO BaPTICTh MapTii BUPOOIB MEBHOI HO-
MEHKJIATYPH, HAITPHUKIIA MAapTil 400IT, TO 3 ypaxyBaHHSIM BiIMiHHOCTEH
IIiH TTapu 40OIT y JITHIN 1 3MMOBUIA CE30HM OIHIN 1 Tl %Ke BapTOCTI MO-
JKYTh BIITOBIIATH Pi3HI KITBKOCTI BUPOOIB.

Jloci po3risgaaiack MOACIH ieaIbHOL pedi SIK CYTepITO3UIIisT He3aIeK-
HHX SIKOCTEH-MHOXUWH. Y peallbHII pedi BOHH B3a€MOIIOB’s13aHI, IO MTPO-
SIBIISIETBCS Y (PYHKITIOHAIBHUX 3aJIEKHOCTSX i1 BIracTuBocTe. i dpyHKIIi
BiTOOpaxaroTh yCTAJICHI 3B’SI3KW 1 THM CAMUM XapaKTePHU3YIOTh OYI0BY
pedi B KiCHOMY (a HE CUCTeMHOMY) po3yMiHHI. OTe, 3a/1aBaHHs pedi B
OPTOTOHAIBHIN CUCTEMI KOOPJINHAT €KCTEHCUBHUX W IHTEHCUBHUX BIIAC-
THBOCTEH BUpaXKae CyTh MPUHININY popmanizayii, 3a TOTIOMOTOO SKOTO
MOJKHa PO3KPUTHU CYTHICTh BHYTPIIIHBOI OYIOBU pedi.

HacamxkiHenb BUKJIaIeMO OCHOBHI i71e1 APYrol KOHIIEMIIIi KBaIMETPii.
3TigHO 3 i€ KOHIEMIIIE MpooIeMa Mi3HaHHS OTOUYYIOUOl peaTbHOCTI
IMOB’s13aHa 3 (popMalTi3aIiero CyTHOCTI CKJIaJHOTO 0araTosKiCHOIO YyTBO-
peHHst — pedi. OCKITbKU SIKICTh NIEPeIa€ThCsl MATEMATHIHUM MTOHSITTSIM
“MHOXXHMHA”, TO Pid MepeaaeThCss MATEMAaTHIHUM TTOHSTTSIM CYITCPITO3HITT
MHOXHH. KiJTbKICTh MHOXUH B “000ITOHIN” peui BU3HAYa€ KIIBKICTh HO-
MIHAJIIB IKOCTEH 1 KIJIBKICTh €KCTEHCUBHUX BEJIMYMH, a KIJILKICTh BigHO-
IIIEHp ITUX MHOXXHWH Yy PI3HHUX ITOE€THAHHAX 1 PI3HUX MOPSIKIB BU3HAYAE
KUTBKICTh IHTCHCHUBHUX BelTMUnH. Oriepalliss BUMIpIOBaHHS TOJISTAE Y BH-
3HAYEeHHI KOHKPETHUX 3Ha4Ye€Hb HOMIHAIIB SIKOCTEH 1 3HAUEHb €KCTEHCHB-
HUX 1 IHTEHCUBHHX BJIACTUBOCTEH.

KonTtponsHi nuraHHs

—_

. Cytb xonuentii-/7 ¢popmanizanii cyTHOCTI pedi 1 BUMIPIOBAHHS 1i BIIACTUBOCTEH.

. [IpuHLIND, HAa SIKOMY TPYHTYETBCS aJIeKBaTHICTH (hitocodcbkoi kaTeropii “piu”
1 MaTeMaTUYHOI KaTeropii “cyrneprosuiist MHOXKHHHU .

. IITo Bupaxae xateropis “BiHOIIEHHS ?

. IITo Take eKCTeHCUBHA 1 IHTEHCUBHA BIACTUBOCTI pedi?

. Honsrrs npocroi i nepexpecHoi kiacudikauii Ta crpaTudikariii.

. [IpuHIMI, Ha SIKOMY TPYHTYETHCS MOKIMBICTh (popMalizalii CyTHOCTI pedi.
MartpuuHa MOJENb peyi.

7. DyHKLIOHAIbHA 3JICKHICTh BIIACTUBOCTEH peueid.

[\

AN N kW
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Po3pgin 9 —

KOHUENUISA-/Il BASBHAYEHHA
NOTY>XXHOCTI KJIACUDIKOBAHOI
| CTPATUDIKOBAHOI MHOXXUHU

9.1. 3ABJIAHHA NOPIBHANIbHOIO AHANI3Y
HAYKOBUX AOCNIAXXEHDb

CrpaBeyIMBICTh HAYKOBHX TiNOTE3 OO BHBUYCHHS THX YU 1HIITUX
SIBUIIT MiJITBEP/PKYETHCS EMITIPUYHUMHU Ta €KCIIEPUMEHTATbHUMU JTAHUMU.
[TocTae muUTaHHS PO MOPIBHSUTBHUN aHAJI3 PE3yJbTATIB JOCTIKEHb OJI-
HOTO ¥ TOT'O caMOT0 SIBUINA, 3MIMCHCHUX Y PI3HUI Yac pi3sHUMH JTOCITITHH-
KaMH 3a PI3HUMH MeToauKaMu. 1 mboro MmoTpidHo, o0 BUOpaHi Il
JociimiB pedi (y SKiICHOMY pO3yMiHHI) ONMICYBAIMNCh IIEBHUM KOMITJICKCOM
BIIACTUBOCTEH, SKi BUMiproBajucs 0 omHakoBuMu Mipamu. CaMe Tak
3MIACHIOIOTH CKCIIEPUMEHT y MPUPOIHUYNX HayKax: CKakiMo, (i3udHI
TiJIa ONHUCYIOTh IEBHUM KOMITJIEKCOM BJIACTUBOCTEH, SIKi BUMIPIOIOTh €Ta-
JIOHHUMH MipaMH.

AJte Taxi MOPIBHSHHS MOYXHA 3TIHCHUTH TOIi, KOJIM MHOXXHUHU-SIKOCTI,
SIK1 JISKATh B OCHOBI €KCTCHCUBHUX 1 IHTEHCHMBHHX BIIACTUBOCTEH, TPUBeE-
JICHI 10 TPAHUYHUX POJOBHX (MIEPBUHHUX) TUCKPETHUX a00 HENEPEPBHHUX,
MaTepiaJbHHX a0 icaTbHUX CyOCTaHIi. EHepris, KITbKICTh PYXY, Killb-
KICTB CJICKTPUYHHUX 3aPsIiB, CHTPOITS, iHpOpMAaIlis, BAPTICTb — MMPHUKJIIA-
A TaKWX TPAHUYHHUX CYyOCTaHITIH.

V nocmimkeHHAX (I3UYHUX SBUII, III0 BUBUCHI HAWUTIMOIIE, TAK caMO
ICHYIOTB IPOOJIEeMH CTaHAApTH3Allll Mip TEBHUX BJIIACTHBOCTEH 1 ITO-
PIBHSIHHSI pe3yIbTaTiB BUMIPIOBAaHHS. AJie 0COOJIMBO TOCTPO MOCTAE TIPO-
GeMa MOPIBHSUILHOTO aHAII3Y TOCTIIKEHb Y Hedi3nuHIi cdepi, 30KkpeMa
B COIIIOJIOTII i cotianbHil rmcuxosorii. Lli mpoGiiemu 1MoB’s13aHi 3 BU3HA-
YEeHHSIM HacaMIiepe]T COIaIbHUX SIKOCTEH a00 SKOCTE! IHIIMX SBUIIL TyMa-
HITApHOI MIPUPOIM Ta COIIAIbHUX “‘pedeii”. 3a3HAYUMO, IO COIliallbHI
SIKOCT1 MUCHATBCS SIK POJIOBI TpaHWYHI MaTepialbHI UM iIealibHI CyO-
CTaHIII, K1 “MICTATBCSA” y colialbHUX “peuax’. HacmpaBmi X JOCITITHUK
Mag€ CIpaBy 3 BUIOBUMH COLIIATbHUMH YTBOPEHHSIMHU (1110 PI3HATHCS HOMi-
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HaJaMH) 1 MOJU(IKALIIMHI [HUX SKOCTEH (110 PI3HATHCS CTYIEHSIMH 1HTEH-
CHUBHOCTI). SKICTB, K BITOMO, CYTh MHOKMHA TOTOKHHX CIIEMEHTIB, a pe-
aJIbHO €JIEMEHTU MHOXXUH PI3HATHCS 1 BHIOBUMHU O3HAaKaMH (HOMiHA-
JIaMHM), 1 CTYIEHSIMH 1HTeHCUBHOCTI (Moaudikamismu). OTKe, Ha OCHOBI
TaKUX HEOJHOPITHHUX 1 HEPIBHOIHTEHCUBHUX MHOKMH HE MOXYTb OyTH yT-
BOPCHI BIAIIOBIIHI €KCTCHCHBHI Ta IHTCHCHBHI BJIACTHUBOCTI 1 HEMOIKIUBO
TIOPIBHATH Pe3yIbTATH JOCTIDKEHb 32 1IEHTHYHUMH MTOKa3HUKaMu. Tomy
3aBJJaHHS TOJISITAE B TOMY, OO MPUBECTH LIF0 MHOXXUHY €IIEMEHTIB 10
MHOXHHHU TOTOXXHUX €JIEMEHTIB, 1[0 YMOXJIUBUIIO O BBEJCHHSI €TaJIOHHOT
MipH 1 3MIMCHEHHS NPOLEIYPH BU3HAUYCHHS HOMIHAJIIB Ta BUMIPIOBaHHS
€KCTEHCHBHUX i IHTEHCUBHMX BennuuH. L{s mpoueaypa 3aiiicHIOeThCs HA
OCHOBI TPeThOI KOHLIEMIIii KBaIiMeTpii.

Inest TpeThOi KOHLENI] MONATa€ Y BUSHAYCHHI MTOKA3HUKA NOMYHC-
Hocmi KITacu(piKOBaHOI 1 CTpaTH(IKOBAHOI peaIbHOI MHOXUHU HETOTOX-
HUX €JIEMEHTIB, IO PI3HATHCS HOMIHAJIAMHU M CTYIICHSIMH 1HTCHCUBHOCTI
SKOCTEH, Ha OCHOBI IMPUBEACHHS KJIACIB 1 CTPAT 10 00HOPIOHOI T pi6HOTH-
MeHCU8HOT MHOKUHU YMOBHHMX TOTOKHUX OJMHHUIIb — OYOK, OamiB. 3ay-
BaXXUMO, 1110 IS MIOJIAJIBIIIOTO BUKOHAHHS aHAITHYHUX OTepaliil mpu
O0YHNCIICHHI MMOKa3HUKA MOTYXHOCTI N KiacudpikoBaHOi U cTpaTtudi-
KOBAHOI MHOXHHH 11 €JIEMEHTH TTO3HAYAIOTHCS JIITEPOIO ¢ 3 IBOMA 1HJICK-
caMu, OJTUH 3 SKHX O3HAYA€ MPUHAICKHICTH JI0 i-r'0 KJIacy, Ipyruid — 110
Jj-1crpatu: a i

BusHaunMo MMOKa3HUKY IMOTYXKHOCTI Ki1achu(pikoBaHOI Ta cTpaTU(iKo-
BAHOT MHOXHUH KOXHOI OKPEMO 1 pa3om.

9.2. MOKA3HUK MOTYXXHOCTI
KNACUDPIKOBAHOI MHO>XWUHHU

3a BU3HAUCHHSIM MHOXIHA B MATEMATHUII XapaKTePU3YEThCS TOKA3HU-
KOM TOTYKHOCTI. [TOTYXHICTh € €KCTEHCUBHOO BEJIMUHNHOIO, 1110 BUMIPIO-
€THCS TIIPAXyHKOM KiTBKOCTI eIeMEeHTiB MHOKUHU. [1pu IbOMy eneMeHTH
MHOXXHUHHU MOXYTh OYTH OJTHAKOBHMH, 1 TOJII BEJIMYNHA MOTYKHOCTI MHO-
JKUHHM BU3HAYAETHCS X KUTBKICTIO. TakK, YUCEITBHICTD OYIb-IKOi OpHUTaIn
POOITHHKIB CyTh MOTYKHICTb ITi€l MHOKHWHH.

VY CKkIaAHIIOMY BUTMIAJKY POOITHUKU MOXYTh MOAUISTUCH 32 BUAOBOIO
03HAKOIO — 3a CIeLIAJIBHICTIO; TOKaPi, CIIfocapi TOIIO, aje CIUIBHOIO Y
HUX € xapakmepucmuyra (pOI0Ba) 03HAKa: pOOITHHK. 3a I€IO CITITBHOIO
O3HAKOIO Pi3HI 3a CIEIiaJbHICTIO POOITHUKH PO3IIISAAIOTHCS SIK TOTOXHI,
1 TOKQ3HUK MOTYKHOCTI MHOKWHU BU3HAYAETHCS IX KUTBKICTIO.
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V 3arambHOMY BHITAJIKY, SIK 3a3HAYAJIOCS, JJIs TO3HAYCHHS €JIEMCHTIB
Kknacu(ikoBaHOI Ta CTpaTH(PIKOBAHOI MHOKWHHM BUKOPHUCTOBYIOTH J[BA 1H-
JIEKCH, ajie Ha pas3i HaeThCs JUIIe PO KiIacu(ikalliro MHOXUHHU 3a Tep-
IIMM 1HJIEKCOM, 1 OCKITBKY JIPYTHil 1HIEKC HE BAKOPHUCTOBYETHCS, CTABUTH-
MEMO 3aMiCTh HbOTO TOUKY: d,.

HeomnopigHy, aite piBHOIHTCHCUBHY MHOXUHY MOKHa Kjacudikysa-
TH, TOOTO TOMIIUTH Ha k KJIaciB, IO PI3HATHCS BHJIOBUMH O3HAKAMHU
€JIEMEHTIB 13 3arajbHOIO POJIOBOIO O3HAKOK B POIOBHUIOBIM CTPYKTYpI
“1mo Topu3oHTaJ” (TOOTO PO3MOMIIUTH 3a KJIaCH(IKAIIHHOIO IIKAIIOK).
V 3araabHOMY BUMA/Ky BU3HAYEHHS MOKA3HHMKA MOTYXKHOCTI N, MHOXH-
HHU PI3HOPIZHMX, 00 TOYHIIIE, PI3HOBHUIOBUX EJIEMEHTIB @, MOTPEOYE MOo-
repeaHboi Kiracugikamii MHOKHHHU Ha k KjaciB. Y bOMY pasi MOTpiOHO
NPUBECTHU PI3HOBHMIOBI €JIEMEHTH @, 10 CILIBLHUX EJIEMEHTIB d = @, 3a 110-
MOMOTOK0 KOe(IIIEHTIB O, TaK W00 a; =, a,. AJe IKIO0 HAEThCA PO
PIBHOIHTEHCHBHY MHOKHUHY, TO 1 €JIeMEHTH PO3MIILICHI Ha OJTHIl eKBIIO-
TEHINIaTbHIN TTOBEPXHI, PI3HATHCS JIUIIC BHIOBUMH HOMIHAJIAMH 1 iX MOX-
Ha MPUBECTH JIO OJIHAKOBUX €JIEMEHTIB 3a POJIOBUM HOMIHAJIOM. A Tie 03-
Hayae, 10 MePeBiaHI KOoeIiEHTH MiX eJIeMEHTaMU PI3HUX KJIaciB piBHI

MiK COOOF0 1 JOPIBHIOIOTH OTMHHUIII a,=0,=...=0,= 1, a BUJI0BI HOMIHA-
JIM 3aMIHIOIOTBCS CILIBHUM POJIOBUM HOMIHAJNIOM: @, = ... = a, = a. Toni
BEJIMYMHA TIOTYKHOCTI KIIacupikoBaHoi MHOXUHY N(a, , a,., ..., a;.) 1Opi-

BHIOE CyMi TIOTY)KHOCTEH Kk Kacis 1, (a;.) = n, (a), TOOTO € PIBHOBEIMKOIO
MMOTYKHOCTI OJTHOPITHOI MHOXUHU:

N(a,, a,, ...,a,) = > an(a;)=n(a)+..+na)=
=3'n,(a)= N (a). ©.1)

Hexaii Opuraza BkIIFo4a€ poOITHHUKIB Pi3HUX CIICMIaIbHOCTEH: ToKa-
piB, cirocapiB, ¢ppe3epyBaIbHUKIB, CTPYTaJIbHUKIB, TOOTO MA€EMO MHOKH-
Hy, sIKa CKJIAJIa€ThCA 3 YOTUPBOX Kiacis. Hexaii . (a, ) — KiTbKICTh pobiT-
HHKIB ¢; [-TO Kjacy: 2 Tokapi, 4 cmocapi, 3 GppesepyBaabHUKH, 7 CTPY-
TraJlbHUKIB, 1 TPU IIbOMY BOHH CITIBBITHOCSTRCS Tak: 1 Tokap = 1 cirocap =
1 dpesepyBanbHuK = | cTpyradbHuK = 1 podimuux. OCKUTBKA HE HACTHCS
MMPO paH)XyBaHHS POOITHUKIB 3a KBaJli(hiKaIl€ro, TO MOTYXKHICTh KOKHOTO
KJIaCy BU3HAYAETHCS KITBKICTIO pOOITHUKIB BIAIIOBIIHOTO HOMIHAITY, TOO-
TO KUTBKICTIO TOKapiB, CItOcapiB, ppe3epyBaIbHUKIB, CTPYTaIbHHKIB, a
BEIIMYMHA ITOTYKHOCTI OpUTaIH JTOPIBHIOE CYMI BEJIMUMH TOTYKHOCTEH
Ha3BaHUX KJIACIB:

N =2 tok. + 4 ciioc. +3 ¢pe3. + 7 crpyr. = 16 poOITHHKIB.
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Otxe, mpu Kaacudikalii pi3Hi 32 BUIJOBIMU HOMIHAJIAMH, aJie OJTHa-
KOBI 3a CTYIICHSIMU IHTEHCUBHOCTI €JIEMEHTH OTOTOXHIOIOTHCSI, BHACIIOK
YOTO BEIMYMHA MOTYKHOCTI KIacu()iKOBaHOT MHOKUHU JOPIBHIOE BEJIH-
YUHI MOTYXHOCTI PIBHOBEJIIMKOI MHOKWHHU OJTHAKOBHX 32 POJOBOIO O3HA-
KOTO €JIEMEHTIB.

9.3. MOKA3HUK MOTYXXHOCTI
CTPATUDPIKOBAHOI MHO>XWUHMU

Po3risiHeMo 111e 0/IMH BUITI0K, KOJIU MOTYKHICTh OOUYHMCITFOETHCS KiJTb-
KICTIO HE peaIbHHX, & YMOBHUX €JIEMEHTIB MHOXKHHM. Hexall y mpukiami 3
Opuraior poOITHUKIB OCTAHHI PaHKOBaHI 32 KBaTi(iKaIli€ro 3a MIicThMa
po3psIaMu, BIIITOBIAHO 10 SIKMX MHOXHWHA CTPaTH(DIKYETHCS HA IINICTH
crpat. LIiHHICTE KOXHOTO POOITHHMKA BHU3HAYAETHCS KBaiiKalliiHIM
PO3PSIIOM 1, HEXaid, MPOIOPIIHHOI0 3apOOITHOO TUTATHEIO: VT po3psia —
y LICTh pa3iB, V po3psig — y I'ATh pasiB i T. 1. OIJIauy€eThes BUIle I po3-
psiny. Tomdi Bcro MHOXKUHY POOITHUKIB pizHOT KBalTi(iKarii MOXHA 3BECTH
JT0 OUTBIIOT EKBIBAJICHTHOI MHOXHHHU POOITHUKIB HAWHIHKYIOTO TIEPIIOTO
PO3PsTy, KUIBKICTh SIKUX BU3HAYAETHCS MTOTYKHICTIO 11€1 MHOYKUHHU.

HepiBHOIHTEHCHBHY, ajie OAHOPIIHY MHOXKUHY MOYHa CTpaTU(iKyBa-
TH, TOOTO TOUTATH HAa MOIU(IKAII] PI3HUX 32 CTYIICHSIMH IHTCHCUBHOCTI
OIWHUIIb CTPAT Y POAOBUIOBIM CTPYKTYpI “IO BepTHKami” (TOOTO pPO3IT0-
It Ha crpatudikaniidHii mkami). [ToTyXHICTh Takol MHOXHHH He-
MOXJIMBO BU3HAUNTH Yepe3 BIIMIHHI 3a CTYMEHSIMH SKOCTI OAMHUYHI MipH
JIUTST KOJKHOI HACTYITHOI CTpaTh. Y IIbOMY 3B’S3KY SIKICHO CTpaTH()iKOBaHIN
MHOJKHHI TpeOa 3HAWTH aJcKBaTHY SKICHO PIBHOIHTCHCHBHY i BUBHAUUTH
MOTYXKHICTh OCTAHHBOI 32 JOTIOMOTOI0 JIEIKOI MPUBE/CHOI (TOOTO 3 ypa-
XYBaHHSIM CTYTIEHsI IKOCT1) OJTMHUIII.

3ayBaxUMO III0JI0 TTO3HAYCHB CJIEMEHTIB CTpaTU(IKOBaHOT MHOKUHH:
3 IBOX 1HJICKCIB JIJISl MO3HAYCHHS HAJEKHOCTI KOXKHOTO eJIeMEHTa I-My
KJacy 1 j-if cTpaTi mepuinii iHJeKC He BUKOPUCTOBYIOTH 1 TOMY 3aMICTh
HBOTO CTABUTHMEMO TOUKY: 4, .

IToTyxHicTb N, j(a,s) J-1 cTpaTu BUpaXkae KUTbKICTh YMOBHUX CJICMCHTIB
a. = a s-i, HaNpUKIIa1, HaAUHWKYOT (s = 1), I cTpaTw, y AKi Oyau nepeBeaeHi
n,; peabHuX CJICMEHTIB a . 38 JIOTIOMOT 010 koediuieHTa 3 . Lett koedirtieHT
BHUPAXKAE CTYIIHD SKOCTI €IEMEHTIB j-i CTpaTH y POpMi TPOTOPIIii EKCTEH-

CHUBHHX BEIIMYUH Bj:uE(aEp/ viap) - 3Binen u,(a,) = ij . (a. j), 1[0 O3Ha-
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Yae, Mo KUTbKICTh V, ; CJIEMEHTIB a J Jj-1 cTpaTH eKBiBaJICHTHA KiTBKOCTI
umam)/ﬁ ; eneMeHTiB a, . OTxe, HOTYXKHICTE N, j(a,s) Jj-1 cTparwm, sika Ha-
JI4ye 7, j(a. j) CIIEMEHTIB a,, JIOPiBHIOE JIOOYTKY IHTEHCUBHOT BEJIMYMHH [3 ) Ha
IIF0 €KCTCHCUBHY BEIIMUHHY /1 .j(a _j):

Nijtag) = B ay) = EE E‘;nm(aw 92
Sxmo crpatudikoBaHA MHOXHHA CKITaHA€ThCSA 3 KUTBKOX “COpTIiB”
ouX ouHUIG (=1, ..., s, ..., [), TO cyMapHa MOTY>KHICTh BUPA3UTHCS CY-

MOIO TTOTYKHOCTEI / CTpaT:
N(a.la Ay nny a.[) =Y N.‘(a.s) =2 Bj n.j(a.j) = Bln.l(a.l) +.t B[ n_[(a.[) =

=3/ M )= M), 9.3)
viag)
OCKIJIbKM a, = a.
B exoHoMill IMM TapaM BEJIWYMH BiAMOBiZa€ copT y Gopmi LiHK
U fa).
volag)
JUIST BUPQ)KEHHSI BApTOCTI CYKYMHOTO MpPOayKTy. [TomibHo 3apoObiTHY
IJIATHIO POOITHUKIB MOXKHA PO3IIISIATH SIK I[IHY 3a MPAIKO BiAMOBIIHOT
kBamigikallii. B ekoHOMIIl 3araibHa MOTYXKHICTh TOCIIOAAPCTBA MOXKE
MIBUIYBATHCh 32 PAXYHOK MEPIIOro Uu JPYroro CIiBMHOXHHKA Y (HOP-
Mynax (9.2) 1(9.3), mo micTaiio Ha3BY BIIMOBIIHO IHTCHCHBHOT'O M €KCTCH-
CHUBHOTO CIIOCO0IB PO3BUTKY HAPOIHOT'O TOCHOIAPCTBA. Y COLIOJIOTIT LIUM
rnapaM BEJIWMYMH BIAMOBIAAIOTH, HANIPUKIIAJ, IHTEHCHUBHICTh MEBHOI CO-
iaJTbHOI HACTAHOBH W KIJTBKICTh OCIO 3 Pi3HUM CTYIIEHEM ii BUPAKEHOCTI
JUTSl BA3HAUYCHHS MIOTY>KHOCTI KOJICKTUBHOT HACTAHOBH (ITOTYKHOCTI TPO-
MaJIChKOI JYMKH).

V CTAaTUCTUYHOMY pO3IOIUTI audepeHIianbia GYHKINS PO3MOMLTY
WMOBIPHOCTEH BHIMAKOBOI BEJTMUMHU CBITIUTD IMPO CTpaTU(DIKAIIIO SKic-
HO HEPIBHOIHTEHCHBHOI MHOXXWHH 32 BIIMOBITHOIO IHTEHCUBHOIO BIIACTH-
BICTIO (3a IHTCHCHBHICTIO COIIIaJIbHOI HACTAHOBH, CTATyCOM, aBTOPHTETOM,
KBaTi(hiKaIli€ro TOIIO), a iHTerpasbHa (YHKIlS PO3MOALTY € CITocoOoM
MMPUBEICHHS TaKol cTpaTU()iIKOBaHOI MHOKUHH 10 SKICHO PIBHOIHTEHCHB-
HOT MHOXMHHU YMOBHUX OJUHUIIb. [TpH 1IbOMY TUTOIIA il KPUBOKO I'padi-
Ka TYCTUHHM CTaTUCTUYHOTO PO3IMOJIITY CYKYITHOCTI 0Ci0 3 Pi3HUM CTaTy-
COM JIOPIBHIOE X KITBKOCTI, a TUTOIIA ITiJT IHTETpaIbHOIO KPHBOO PO3IIO-
JITy TOPIBHIOE KITBKOCTI YMOBHUX IHIUBITIB 3 HAWHUKIHM CTATyCOM.

1 KIJTBKICTh TOBApIB 7, (a ) KOYXHOTO COPTY IIbOTO ACOPTUMEHTY
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Tax, y BimoMoMy IIpUKIIaIi PO 3B 130K iIHTCHCUBHOTO ITOKa3HUKA Bjla-
I Ha BIACBKOBIH CITy’)k01 3 €KCTEHCHBHHUM ITOKa3HUKOM YHCEIIbHOCTI
mmareriux 8, c. 222] mpuIycKaeThes, IO OJMHUIICIO BIAIA € KOMaHIy-
BaHHS OJTHIM COJIAATOM 1 0 ehpeiTop (Kampaia) cTaHOBUTH 20 OTUHHITH
BITaau, OCKUThKHM KoMaHaye 20 commatamu. CepikaHT, IKOMY IO PSIKO-
BaHi JiBa e(ppedTOpH, KOKHUMN 3 IKUX KOMAH/IYE ABAAISTEMA COIIaTAMU,
posogiTume 80 omuHUIIIMH Biragu (40 coaTiB 11O OJHIN OTUHMIN KOX-
HuH 1 2 kanpamu 1o 20 oguHHIE KOXHUIN). OTXe, MIKaJbHI 0au IHuX
3BaHb YU PAHIIB MOKHA MTOAATH TaK:

IxanpHuii 6an Panr

1 coJiIaTt
20 Kampan
80 CepXKAHT

480 cTapiivHa

HeoOxXigHo BUBHAYNTH MOTYKHICTh i€papXi30BaHOI MHOXWHU CKJIaTy
pOTH TIiI KOMaHIyBaHHSIM CTAPIIUHU, SIKOMY ITITOPSIKOBaHI 3 ceprkaH-
TH, KO)KHOMY 3 SIKHX MIATIOPSIKOBAHI MO 2 Karpaju, KOKeH 3 IKHX KO-
MaHaye 20 comgaTaMu.

OTxe, 3arajoM y ckiagi pota 130 oci6. OmHaK MOTYKHICTh MHOKHHHI
JIOPIBHIOE HE KUTBKOCTI OJTMHMITH BIHCEKOBOCITYKOOBIIIB, a 3TiTHO 3 (op-
My1010 (9.3) — KUTbKOCTI YMOBHHX COJIIATIB (Y. C.):

N = M D CTapHI. + SOL B Cep)K' +
1 crapm. 1 cepx.
20 y.c. ly.c. _
+——— [b6 xanp. + ———— 120 conx. =960 y.c.

1 xamp. 1 comnn.

Oco06MBO 3ayBaXXUMO, IO OJJTHOYACHO HIKAJBLHOMY Oajy BiAmoBigae
cTyninb Biaau (I cryminb conmata, XX cryminb kanpana, LXXX crynine
cepxkaHTa i 480-if CTYIIHb CTAPIIMHN) — 3HAYCHHS IHTEHCUBHOI BETMYH-
HU HYJIbOBOT'O PAHTY, IO AOPIBHIOE BITHOIIECHHIO JBOX €KCTEHCUBHUX Be-
JTUYWH, SKe BUPAXKae KUTbKICTh YMOBHHX COJIIATIB, 11O NMPUIMATAIOTH Ha
OJTHOTO BIICBKOBOCITY)XOOBIIS 3 BIIMTOBITHUM 3BAHHSIM.

Orxe, cTpaTH(IKOBAHMIA 32 CTYTIEHSIMH BIIaI1 apMIHCHKUI CKIIa]l TPH-
BOJUTHCS 10 OJHOPIAHOT MHOKMHHU PIBHO3HAYHUX YMOBHHUX COJIJIATIB, SIKi
CTAHOBIIATH “‘CyOCTaHINIO” peallbHOro 0coboBOTO cKiaay (1moaioHo cyd-
CTaHIIi BapTOCTi TOBapy).
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9.4. MOKA3HUK NOTY>XHOCTI KNTACUDIKOBAHOI
| CTPATUDIKOBAHOT MHOYXWUHH

[ToTyxHicTh KIacu(piKoBaHOI 1 CTPATH(PIKOBAHOT MHOXKHHHU, 1110 CKJIA-
JaetThest 3 k xiaciB 1 / crpat, o0’eqnye dhopmynu (9.1) 1 (9.3). Dopmya
(9.1) cBiQUMTB PO KiBKICTH 71,(a.) EJIEMEHTIB @, = a, HECTPATH(IKOBAHO-
ro i-ro Kjacy. 3Baxarouu Ha Te, 1[0 KOXKHUU Kj1ac cTpaTu(iKOBaHUIA 111e
Ha [ cTpat, BUPA3UMO MOTYXKHICTD i-T'O KJIACY CYMOIO KUTbKOCTEH Pi3HUX
€JIEMEHTIB ¢ ; KOJKHOI 13 cTpat abo CyMOIO KIJIbKOCTEH, MPUBEIEHUX 32 J0-
noMoroo koediuieHra B; JI0 OJTHAKOBHMX YMOBHHUX €JIEMEHTIB ¢ (040K,
0aliB, rPOLIOBUX OJAMHUIIb):

_5/ _sJ
n(a)=2 n (a)= 2 B (a).
3HAFOYH MOTYXKHICTh OJHOTO CTPaTU(IKOBAHOTO I-T'0 KJIacy, 0OUNCITH-

MO MOTYXHICTh MHOXHHH, IMiJICYMYBaBIIM HABEJICHUI BUPa3 32 KUTbKICTIO
KJIACIB:
N(a.)=Z n(a) =35 Bn;(a.)=N ().

Hamnpukia/, moka3HUK MOTY>KHOCTI MHOXHHHU TOBAaPIB y Maras3uHi J10-
piBHIOE cyMi BapTOcTel ToBapiB N (a) KOXKXHOTO Kitacy (TOOTO acCOpTHUMEH-
Ty), 5IKi, Y CBOIO UepTy, TOPIBHIOIOTH CyMaM TOOYTKIB IIiH Bj J-TO COPTY i
KUTBKOCTEH TOBapiB n[j(a,,) KO’KHOTO COPTY 3a CTpaTaMH.

BusHaueHHS MOTYXHOCTI MHOXXWHU COIliaJIbHUX 00’ €KTIB (SIKICHO KJTa-
cu(dikoBaHUX 1 cTpaTHU(DIKOBAHUX KOJICKTUBIB, KJIacu(PiKOBAHOI 1 CTpaTH-
(ixoBaHOI CyKymTHOCTI (haKTiB TOINO) i, OT)KE, MOPIBHSUILHUI aHaJ3 pi3-
HHX COIIIOJIOTIYHUX JTOCTIIKEHb MOKITHBI TIPH 3BEJICHHI KJIACIB 1 CTPAT JI0
MHOXUHHM OJIHODIJIHMX Ta PIBHOIHTEHCHMBHUX aOCTPAKTHUX OJIMHUIIH
(ouok, 6ajiB, TPOIIOBUX OAWHUIIG), IO CYTh CYOCTAHIIIS coyianbHol 8ap-
mocmi MoaI0HO CyOCTaHIli PUHKOBOI BaAPTOCTI EKOHOMIYHUX MHOKUH
MTPEIMETIB 3aI0BOJICHHS ITOTPeO Cy0’€KTIB PUHKY.

AKIo WAeThCs PO BU3HAYCHHS MOTY)KHOCTI KOJIEKTUBHOI JIyMKH (Ha-
CTAHOBH, MEPEKOHAHHSI) 32 KUTbKOMa MpoOeMaMu, TO CIIOYaTKy BU3HA-
YAIOTh MTOTYKHICT TYMOK 3a KOKHOIO ITPOOJIEMOTO K T0OYTOK IHTCHCHB-
HOCTI JyMKH Ha BIJITOBIIHY 1f KUTBKICTh OCiO, a ITOTIM Pe3yJIbTATH TIi/ICY-
MOBYIOTB 3a KUIBKICTIO IMpo0OiieM. Hampukiiam, sIKIO 3a JIesKy 1HIiaTHBY
pucinoBmwnch 100 oci6 6e3 ypaxyBaHHS IHTCHCHBHOCTI IYMKH, TO ITO-
TYKHICTh KOJICKTUBHOI AyMKHU JopiBHIOE 100 “romocam”. SIkimo BUMIpro-
BaTH IHTCHCUBHICTD KOJICKTUBHOI IYMKH, CKa)XIMO, Y TPHOAIbHIN CHCTEMI,
TO OMUTYBAaHA CYKYITHICTh MOJIIMTHCS HA TPU CTPATH HEPIBHOIHTECHCUB-
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HEX “ToyociB”. i1 00YUCIIEHb 3 METOO 3IMCHEHHS TTOPIBHIHHS PE3yITh-
TaTIB TOJIOCYBaHHS MOTPIOHO IIi HEPIBHOIHTEHCUBHI “TOJIOCH” MTPUBECTH
JIO PIBHOIHTEHCUBHUX YMOBHHUX “Toj10CiB”. Tak, SIKIIO MOJIOBUHA OIUTY-
BaHMX OCi0 BHCIIOBUJINCH 3 IHTEHCHUBHICTIO TyMKHU 3 Oamu / 1 ocoba, 40
ocib — 3 iHTeHcHBHICTIO 2 Oamu / 1 ocoba i pemra — 3 IHTEHCHBHICTIO
1 6ai/ 1 ocoba, TO MOTYXHICTh KOJIEKTUBHOI TyMKHU

V=29 50 0ci6 + 2 g0 ocis + O (10 oci6 = 240 Gasin
1 ocoba 1 ocoba 1 ocoba

Tum camMuM 17151 BCIX CTPAT y HATYpAIbHUX OJMHHUIX 3HAWACHO 3aralib-
HY MHOXXMHY YMOBHUX OJMHHULIb, KUIBKICTb SIKUX JTOPIBHIOE 1l MOTYKHOCTI.

SIK1o roocyBaHHS 31HCHIOBAIIOCH HE 3 OJHIET, a 3 IBOX PIBHO3HAY-
HUX IHIIIATHB, TOOTO MHOXXHUHY “TOJIOCIB” CTAHOBIISTH JIBA KJIACH, TO 3a-
rajbHa IOTYXXHICTh JOPIBHIOE CyMi IOTYKHOCTEH KOXXHOTO KJacy:
N =N, + N,. [Ipudomy npu 06UMCIIEHH]I UX MOKA3HUKIB CITiJI TAKOK ypa-
XOBYBATH IHTEHCUBHICTh JYMKHU, TOOTO CTpATU(IKALIIO MHOKHH.

Oco0/IMBO YaCTO BAAIOTHCS JIO TAKOTO CIIOCOOY MOPIBHSHHS i 00’€/1-
HAHHS BUJIOBUX MHOXHH Yy 3arajIbHy POJIOBY MHOKUHY OIMHMIIb COLIIATb-
HOT BapTOCTI Y CHOPTUBHUX 3MAaraHHSX 3 PI3HUX BUAIB O0arato0opcTBa.
[Toka3oBo10 B IIbOMY PO3YMiHHI € Mpolefypa BU3HAYECHHS apOiTpamMu
MIPU3EPIB Y Cy4aCHOMY II'ITHOOPCTBI. ApOITPU IOBHHHI BiIMOBICTH HA 3a-
MMUTAHHS “XTO YOT0 BapTHii?”, UM 1 BUIIPABIOBYETHCS TEPMIH “‘COLiaIb-
Ha BaPTICTh”. ApOITPH MAIOTh BUPA3UTHU B 3aTalIbHUX OJUHUIISX PE3YIIb-
TATU BUCTYIIIB KOXKHOTO CIIOPTCMEHA Y BEPXOBill 13711, peXTyBaHHI, CTPLIb-
01, maBaHHi i Kpoci. 11 MOPIBHSIHHS MOKa3HUKIB, BUPAKEHUX Y PI3HUX
HATypaJIbHUX OJIMHUIISIX (HOMIHATY SIKOCTI “Oir’” BiJIOBi/Ia€ MHOXHHA
OJIMHHUIIb YaCy, HOMiHAy “CcTpiapba” — MHOXXHHA OUYOK, KA BU3HAYAE
TOYHICTh BIIyYEHHS B MillIeHb, HOMIHAITY “(heXTYBaHHS — MHOXHHA YKO-
JiB), BBOJSITHCS €KBIBAJIEHTH, 3T1IHO 3 SKMMU HAPAXOBYIOTHCS OUYKH KOXK-
HOMY KypCaHTY.

[ToniOHy MeTOAMKY HapaxyBaHHsS OYOK ‘‘colliajibHOI BapTocTi” y
CIIOPTi 3aCTOCOBYIOTb /ISl OLIIHIOBAHHS MalCTEPHOCTI CIELiaTiCTiB Oy1b-
Kol mpodecii, Oyab-sIKOT0 BUAY 3aHATH Y cepi HAYKH, MUCTELITBA, Tie-
Jaroriku Touo. [IpuBeaeHHs BUOBUX COIAIBHUX SKOCTEH-MHOKUH J0
pomoBoi siKocTi-cyOcTaHwii 1 Moaudikaliid 3a CTYHNeHSIMH SKOCTEH 110
PIBHOIHTEHCHUBHOI SKOCTI-CyOCTaHIIil, TOOTO KJIACIB 1 CTpAT JI0 KOCTI-Cy0-
CTaHLIi COIaNIbHOI BAPTOCTI € OCHOBOIO KOHIEMINi BUMIPIOBAHHS Ta
MOPIBHSITBHOTO aHAJI3y COLIaIbHOI KBATIMETDIi.
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KontponsHi nuraHHs

. Meta xnacudixauii i crpatudikanii Maoxunm. Ii enementu.

. [Toka3HMK NOTYXKHOCTI KITaCU(DIKOBAHOT MHOYKHHH.

. [Toka3HMK NOTYXKHOCTI cTPaTH(HIKOBAHOT MHOXKUHH.

. [Toka3HUK NOTYXHOCTI KITacU(piKOBAHOI 1 cTpaTH(HIKOBAHOT MHOXKUHH.

. [IpuHImI, Ha SIKOMY IPYHTYETHCS MMOPIBHSUIBHUIN aHAI3 pe3yIbTaTiB Pi3HUX

JIOCTIKEHD.

. Ines xonuenuii-//I: BU3HaueHHs MOKA3HMKA IOTYKHOCTI Kiiacu(pikoBaHOI i

cTpaTudiKOBaHOT MHOKUHHU.



Po3pgin 10 —

OCHOBHI MOKA3HUKMH

| CACTEMATUKA LWIKAN

TA METOAIB BUMIPIOBAHHA
COLLANBbHOI KBAJIIMETPII

10.1. OCHOBHI COUIAJNIbHI NOHATTA
| TOKA3HUKH

Ocnogni couiabui nOoHAMmMs

Teopis comianbHOT KBAIIMETPIi, IKa BUBYAE CePE[l IHIINX COIAIbHUX
00’€KTIB SIKICHICTh OaraTOrpaHHOT OCOOUCTOCTI, 1a€ 3MOTY OLIHUTH CIIPS-
JKEHICTH il mapaMeTpiB 1 IHHOCTEH COIIaIbHOrO OTOUYEHHS. BKIIIOUeHHS
0COOMCTOCT]I B CUCTEMY IIHHOCTEH CYCIIJIBCTBA MEpeae MOJIENb “0Cco-
OuCTICTh — colialibHe cepeoBuille”. JloCsIrHeHHs TapMOHIl niepeadoavae
COIaNIbHY 3PUTICTh OCOOMCTOCTI Ha PI3HUX PIBHAX collializalii: Ha piBHI
CYCHIIBCTBA 1 HOT'O COLIAIBHUX 1HCTUTYLIH, HA PIBHI KOJEKTUBIB 1 KOH-
TaKTHHUX Ipyn. baratorpaHHuii XapakTep CTPYKTYPU OCOOMCTOCTI BU3HA-
YaeThCS IHCTUTYLIATI30BAHOIO CTPYKTYPOIO CYCIIIbHUX BigHOCHH. Ha oc-
HOBI KOHIICTIIIH 1 METO/IIB COLIATbHOI KBAIIMETPIi, 32 TOMOMOTOI0 SKUX
OIHIOIOTHCS CTYIEHI colliami3anii 0coOuCcTOCTi, 1 TPOMaIChKO-TOTITHY-
HOT 3piI0CTi, TPYAOBOI aanTallii TOIO, 3MIHCHIOIOTh HAYKOBE OOTPYHTY-
BaHHS CIIOCOOIB PO3B’SI3aHHS AIAIEKTUYHUX CYTIEPEYHOCTEH, 110 BUHUKA-
I0Th Y MPOIIEC] BIATBOPEHHS 1 PO3BUTKY IHCTUTYIIATI30BAHOI CUCTEMH CYC-
MJIBHUX BIAHOCUH [25].

V miTepatypi i3 COLIONOTi IIMPOKO BUKOPUCTOBYIOTHCS TaKi OHSATTS,
K “piBeHb colliatizaiii 0coOUCTOCTI”, “SKICTh (CTYIIHB SIKOCTI) XKUTTS”,
“gKicTh (CTYMIHB SKOCTI) Mpawi”, “IHTeHCUBHICTh IPOMAJCHKOT AYMKH”,
“CTYNiHb COIIATbHO-EKOHOMIYHOTO PO3BUTKY CYCHIIbCTBA” TOIO. Yci
BOHU PA30M CTAHOBIIATH MOHSATIHHUI amapaT COIialbHOI KBaJIiMeTpii.
Hasenemo BU3HaUeHHS OCHOBHUX MOHSTb.

Coyianvra sixicms — “cyOcTaHIis” IEBHOI IPUPOAM B PO3YMIHHI MHO-
KIHU OJTHOPITHUX, HEMTEPePBHUX 400 TUCKPETHUX, MATEPIATbHUX a00 He-
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MaTepiaJIbHUX €JIEMEHTIB 3 ()iKCOBAaHMM HOMIHAJIOM, IO MpUTAMaHHUN
KJIacy CoIliaJIbHUX “pedcii” (comiabHUX 00’€KTIB y (GOpMi CyIepIio3uIlii
SIKOCTEH) B aOcTparyBaHHI Big “pedcii”. Take po3yMiHHS COIialIbHOI
SIKOCTI BIIITOBITa€ TPAKTyBAHHIO SIKOCTI SIK POJIOBOI MHOXWHU BITHOCHO
BHJIOBUX MHOXXHUH, TOOTO KJIaciB peuei.

OCHOBHA OCOOJIMBICTB SIKOCTI ITOJISATA€ B TOMY, III0 BOHA Ma€e OyTH CyO-
CTaHIIEID COIaIbHUX “‘pedeit”, TOOTO OMHOPIAHUM YTBOPCHHSM 3
€JIEMEHTIB, TS STKOTO CIIpaBeUTUBA OTepallisl a JUTUBHOCTI, HEOOXiHOI
JIUTST BUMIPIOBAHHS KUTBKOCTI SIKOCTI. Taki comianbHi SKOCTI, SK MHOKUHU
pOOITHHKIB, CITFOCAPIB, CTYACHTIB, FOPUAUIHUX 0Ci0, dipM, hepM, Hacee-
HUX TYHKTIB, TOBapiB TOr'O YM IHIIOTO aCOPTUMEHTY, TEPHUTOPIs, dac,
(iHAHCH TOIO CTAHOBIISTH OCHOBY 1 CyOCTpaT COIiaIbHUX “‘pedei” —
CYCIITBCTBA, COIIAJIBHUX IHCTUTYINH, comiaJbHUX (pOopMyBaHb, KOJCK-
THUBIB 1 KOHTaKTHUX TPyIT. Take po3yMiHHS SIKOCTI BIIPI3HSIETHCS BiJl IO-
HATTS “SKICTh MPOAYKINI” y TOBapO3HABYIN KBAIMETPIi, i SKUM PO3Y-
MIFOTB CYKYITHICTh “‘BJIACTHBOCTEH IMPOIYKIIii~, XOUa B KOMITJICKCHOMY T10-
Ka3HHUKY IHTCGHCHBHOI BJIACTHUBOCTI BIIOOpaXCHUNU KOMIUICKC OKPEMHX
IHTEHCUBHUX BJIACTUBOCTEH pedi, 3yMOBIICHUX HAOOPOM i1 TKOCTEH.

Coyianvna enracmugicms — 11e 00’€KTHBHA XapaKTePUCTHUKA COLlIalTb-
Horo o0’exrta (“peui”) y popmi MHOKHHH (EKCTCHCHBHA BIIACTUBICTH) a00
BITHOIIICHHSI MHOKUH, 110 PIBHOIIIHHO CTYNCHIO IHTCHCHBHOCTI SIKOCTI (1H-
TEHCHBHA BITACTHBICTB).

EKcTeHCHBHA BIIaCTHBICTH BUMIPIOETHCS MIpOIO, a IHTCHCUBHA — BiI-
HOIIIEHHSIM MIp, 110 O3HAYa€ CTYIHb IHTEHCUBHOCTI. HaBeneHe moHsTTS
BJIACTUBOCTI CIIOPITHEHE 3 TTOHITTIM (DI3HUHOT BEIMIMHN B METPOJIOTII.
JI1st XapaKTepUCTUKHU COIATBHUX “pedueii’” MOXKHA TaKOX BUKOPHUCTOBY-
BaTH IMOHATTS “colliaJlbHA BEIIMYMHA™ TOPSJI i3 MOHATTAM “colliajbHa
BJIACTHUBICTH”, OJHAK IPU BHKOPHUCTAHHI MEPIIOTO TEPMIHYy Iepeada-
YAETHCSI MOKIIMBICTH YUCIIOBOTO BUPAXKEHHS, a IIPU BUKOPHUCTAHHI APYTO-
ro Take JOMYIIeHHS He 000B’s13K0Be. [TOHATTS (Pi3NYHOI BETUIUHU OXOTI-
JIFO€ 1 HAMEHYBaHHSI BIIACTUBOCTI, 1 ii YMCITOBE BUPaXCHHS. Y COIlIaIbHO-
€KOHOMIYHMX HayKax [UIs YHUCIOBOTO BHUPAXEHHS BIIACTUBOCTI
BUKOPHCTOBYIOTH TEPMiH “TIOKa3HUK’, HANIPUKIIA, YUCCITBHICTh TOKAPIB
y Opurai € TOKa3HUKOM COIIaJIbHOI EKCTEHCUBHOI BIIACTUBOCTI, a iX KBa-
miikarist — MOKa3HUKOM COIlIalIbHOT IHTEHCUBHOI BIIACTUBOCTI. [TOHATTS
COIlIaJIbHOI BJIACTHMBOCTI OXOIUIIOE ITOKA3HHUKU SIK O0’€KTHUBHOI, Tak 1
Ccy0’€KTUBHOI ITPUPOJIH.
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006’exkmugHi ma cyo’ekmueHi cOUuiaIbHI ROKA3HUKU

IcHYIOTB 00’ €KTHBHI TPYIHOI Y 3MIMCHEHHI KITacu(pikaIlii i crpaTtudi-
KaIlii coliaJlbHUX YTBOPEHb, OB’ I3aHUX 3 ITOJIBIHOIO ITPUPOIOTO JTFOTH-
HU sIK OiocoriaibHOl icToTH. BHACTIZOK TOTO, 1110 BIACTUBOCTI JIOINHNA
3YMOBJIEHI, 3 OJHOTO OOKY, CIIaIKOEMHUMH MEXaHI3MaMH, a 3 IHIIOTO —
MeXaHI3MaMH COIIaJIbHOTO HACIIIyBaHHs, iCHye mpobireMa (ikcarlii if Bu-
MIpIOBaHHS ITOKa3HHWKIB O0’€KTUBHOIO I CYO’€KTHBHOTO XapakTepy.
S0 BUMIiprOBaHHS 00’€KTUBHUX MOKA3HUKIB BIIACTUBOCTEH CITaIKOEM-
HOT MPUPO/IX HE MAIOTh MTPUHIIMIIOBUX TPYIHOIIIB, TO BUMIPIOBAHHS CY0’€K-
TUBHHMX IMOKA3HUKIB COI[IaJIbHUX BIIACTUBOCTEH MalOTh TEBHI OCOOIIH-
BocTi. YacTuHa 3 HUX (HOPMYETHCS TPOTITOM KUTTS JIFOJUHU i HaOyBae
yCTAJICHOTO XapaKTepy. 3a TAKMMH MTOKa3HUKAMH BEJEThCSI CTATUCTUY-
HUH 00K, ¥ MacoBHX OIUTYBAHHSX MEPEITIK BIIMOBIIHUX MOKA3HUKIB
CTaHOBUTH COIliaJIbHO-AeMOTpadiyHUIT OJIOK COIIOIOTIUHNX aHKET (CTaTh,
BiK, (hax TOIIO).

Jpyra yacTuHa colialbHUX MOKA3HUKIB MOB’SI3aHA 3 BIIACTUBOCTSIMU
Ccy0’eKTUBHOTO XapaKTepy, sAKi BiToOpakaroTh, CKaXXiMO, CTYITiIHb a/1alTa-
1Iii 0COOMCTOCTI B KOJIGKTHBI, IHTCHCUBHICTB COIliaJIbHIX HACTaHOB (TIepe-
KOHAHOCTI) Ha I[IHHOCTI KYJIbTYpH 1 MOOYTY, IHTCHCUBHICTb TPOMaJIChKOL
JIYMKH IIIOJI0 TICBHUX 1HIIIATUB 1 TPOITO3UIIIN y cepi mpailli, TpoMaachKo-
T'0 JXUTTS, KyJIbTYPH, TO3BULIS TOIIO. Y COIIOTOTIYHUX JOCITIHKEHHSIX TIe-
peIiK TAKUX BIACTUBOCTEH CTAHOBUTH 3BUYAHHO OCHOBHHUU OJIOK aHKET.
3a TaKMMHU MMOKa3HUKAMU HEMOJKJIMBO BECTH CTATUCTUUHUI OOJIIK, iX BH-
3HAYCHHS Ma€, SIK MPABUJIO, PA30BUI XapaKTep, 1 IHTepec CTAHOBUTD BU-
BUCHHS iX y auHaMimi. [IIkamum CTINKHUX COIiaIbHUX CTpaT y MacmTadax
KpalHU BU3HAYAIOTHCS PI3HUMHU JIEP)KABHUMHU OpPraHaMH B 3aKOHOJ[ABYO-
My TIOPSIIKY: IIKaJIH KBali(iKalifHUX pO3PSAiB POOITHUYUX CITCIi-
aJIbHOCTE, OCBITH, ITOCA]T TOIIO.

[ToHsTIHHUI 1 KOHIENTyaJIbHUH amapaT KBaJliMeTpii BUCYBa€ TECBHI
BHUMOTH JIO MIOCTAHOBKHU JIOCITITHUIILKOTO 3aBJIAHHS, SIKI MAIOTh OYTH 3a-
naHl y popmasizoBaHOMY BUTJISII. Bimomo, 1o y mporieci misHaHHS Oy 1b-
sIKe CKJIaJHE SIBUIIE MiUIATae aHaji3y Ha OLIbII IMPOCTI €JIEMEHTH 1 Ha-
CTYITHOMY CHHTE3Y 1X y LILTiICHe yTBOpeHHsI. TUITOBUM 3aBJIaHHSM y TaKO-
My PO3YMiHHI € CTPYKTYPYBaHHSI CTATUCTMYHUX YTBOPEHb Ha KJAacH i
crpatu. Kiracudikariist mependadae BUOKPEMIICHHS KJ1aciB CIIEMEHTIB 13
CITUTPHUMM 61008UMU O3HAKAMH SIK TTPOSIBIB 3aTajbHOI IS HUX p0008ol
O3HAKM SIKOCTI (HAITpHUKITad, Kiracuikallis peuoBUH 3a IMEBHUMH XiMid-
HUMU BJIACTHBOCTSIMU; KiTacu(ikallis ocid, sSKi 3aifMarOThCs aMaTOPCh-
KUMHM 3aHATTAMH 3a iHTepecamu). CTpaTudikalis nepeadadyae mogaHHs
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JIeSIKO1 MHOKHHU TIEPEITiKoM 11 Mo diKaIliii 3a CTyIeHIMU iIHTEHCUBHOCTI
SIKOCTI (HampuKIIad, cTpaThudikallis MaTepialliB 3a TBEPAICTIO 200 I'yCTH-
HOIO; cTpaTHdikamisi poOITHUKIB 32 CTyNEHSIMH MaHCTEpHOCTI, TpalliB-
HUKIB — 3a KBamigikaiiero). KpamMeTpis Bka3ye MIISXA W METOIU
3MIMCHEHHS sK Kiracudikalliid, Tak i cTpaTtudikaliif yTBOpeHb Pi3HOI MPH-
POJIM, OIMHUC iX KOMIUIEKCAMM €KCTEHCUBHUX Ta IHTEHCUBHMX BJIACTUBOC-
Tei, MOJICITIOBAHHSI IX MATEMATHKO-CTATUCTUUHUMHU H IHIIIMMHU METOJIAMHU.
3aJIe)KHO BiJ OCOOIMBOCTEH IpeaMeTa TOCTIIKECHHS KOHKPETHUX HayK
KBaITIMeTPist AUGEPCHITIIOEThCS Ha (PI3UUHY, MEIUUHY, CKOHOMIUHY, IOpH-
JINYHY, TTearoriuyHy, MICUXOJIOTIUHY, COIIaIbHY TOIO. AKTYaIbHIIION €
mpo0dJieMa BUKOPUCTAHHS KBaJiMeTpil B HAYKOBUX JOCITIKEHHSX y “He-
TOYHHX’ TyMaHITAapHHX HayKax, HacamIlepel COMiaJbHUX 1 IICHUXOJIO-
TIYHUX.

10.2. CNEUHUDPIKALIA NMOKA3HUKIB AKOCTI
W TUNONOrIA WKAN BUMIPIOBAHHSA

Twunu i KiTBKICTh IIKaJ BU3HAYAIOTHCS TUIAMH 1 KUTBKICTIO TOKA3HU-
KiB, HEOOXITHHUX TSI BUHUEPITHOI XapaKTEPUCTUKN MHOKHWHH 1 pedi siK Cy-
MEPIO3UIIT MHOKUH. MHodicuna six kaac, nopyis i cmpama BUOKPEMITIO-
€TBhCS 3a JJOIIOMOTOIO TPhOX IMOKA3HHKIB:

*  HOMIHALY SIKOCTI, IKUH XapaKTepHU3y€e BUIOBY O3HAKY €JIEMEHTIB J1a-

HOT'O KJIacy B TIEPEITIKY IHIINUX KJIaCiB POOBHIOBOT KiTacH(iKaIlii;

®  KiIbKOCMI IKOCTI, TOOTO KUILKOCTI €JIEMEHTIB MHOYKHUHU;

* cmynens ITHTEHCUBHOCTI SIKOCTI, SIKUM BHOKPEMIIIOE L0 CTPATy B
iepapxii cTpar.

3rimHo 31 cxemoro 10.1 HaBeeHUM TTOKa3HUKAM BiJIITOBITAIOTH TPH TH-
M [IKAJI, IPY [IbOMY OJIHA KA — HOMIHAIbHA 1 1Bl — YUCA06I, 3 IKUX
ofHa — KinbKicHa (KapouHanbha), a Ipyra — nopsiokosa (0OpouHaibHa):

* IIIKaJia JOBUTPHOTO PO3MIIICHHS HOMIHAIB SIKOCTI BUpaka€e CKiIam
POIOBOT MHOKHWHH 3 BHJIOBUX IIIMHOKHUH (KJ1aciB); Ha3BEMO il Ho-
MinanbHo0, a00 Kaacugikayiiinoro;

e [IKaJla eKCTEHCUBHOI BJIACTUBOCTI I'PAIyIOETHCS 3a JOTIOMOTOIO iMe-
HOBAaHHUX KapAWHAJBHUX YHMCEN; HA3BEMO 11 Kapounawioio, abo xky-
MYJAMUBHOIO;

e [IKaja IHTEHCUBHOI BJIACTUBOCTI IPaIyIOETHCS 3a JTOIMTOMOI0I0 Op-
JTUHATBHUX YHCE, SKi 03HAYAIOTh CTYICHI IHTCHCHBHOCTI; Ha3BEMO
i opounanvroro, a00 cmpamugikayitinoro.
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CucreMaTHKAa NOKA3HHUKIB, MIKAJI, NPHHIMIIB i MeTOiB BUMiPIOBAHHS

SAxicTn

[
Hominan

BHUJIOBA O3HAKA;
CUMBOJIN
(cioBa, mitepu, udpu)

I
KinbkicTb

eKCTCHCHBHA BEJIMYMHA;
KapANHAJIbHI YHCIIa

1
Cryninb
iHTeHcuBHOCTI
IHTEHCUBHA BEJIMUMHA;
OpIUHAJIbHI YHCIIa

Hlixamu
[ I 1
Kaacudikauiiina Kymyastusna Crpartudikaniiina
HOMIHaJIbHA KapJuHAJIbHA OpAMHAIbHA
kiaacudikamis  MHOXHHU BUMIPIOBAHHS IPOTSKHOC- BUMIPIOBAHHS INTOTEHL{ATY

3 (DIKCOBAaHMM  HOMIHAJIOM
POIOBOI SIKOCTI HA M IMHO-
KMHHU (KJIacM) 3a HOMiHa-
JJaMUd  BUJOBHUX SIKOCTEH;
HEHaIIpaBJIeHa “TOPHU30H-
TaJbHA IIKajJa BHUPAXKAE
IIOJII POJOBOTO HOMIHAITY
SKOCTI Ha BMYEPIIHO IIO-
BHHUIl IIepeNik JOBUIBHO
PO3MIIIEHUX BHIOBUX HO-
MIHaJIB SKOCTei

Ti; BUpa)XKa€ KUIBKICTh OJI-
HOPIZHNX, PIBHOIHTECHCHUB-
HUX OJMHMIb; XapaKTepu-
3ye  KyMYJISTHUBHICTH 1
aUTHUBHICTh BUMIpPIOBAHOI
BJIACTUBOCTI; IIKaja rpa-
IYIOEThCSL 32 JJOIMOMOI0IO
€TaJIOHHOI MipH

B TOYIl; BHPAXa€ IMOTCH-
mian Sk QYHKIIIO CTaHy;
XapaKTepu3ye  sKICHICTh
MHOXXHUHHU, TOOTO pIBHO-
CTyHCHCBiCTb OIUMHUIb
crpatu;  “BepTuKajbHA”
[IKaia KajaiopyeThbes 3a J10-
IIOMOTOI0 PEIEPHUX TOUOK;
1l mATHIIOM € paHrosa
mKajga sK HepiBHOMIpHA,
HempoKayibpoBaHa, TpaH-
3UTHBHA

HominanbHe
3a3HAaYCHHsI BUIOBOTO HO-

BumiproBanus
[ I 1
IIpsame Henpsive
MiAPaxXyHOK  OJMHUIHHUX a) noxizne:

MiHaJy sKocTi mpu ikco-
BAHOMY HOMiHaJl pOIOBOL
SKOCTI

A
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HapenmeHi TUIM IKaja XapakKTepU3yOTh BIAIOBIMHI OCOOIUBOCTI MHO-
KUHU:

* npupody eIEMEHTIB PI3HUX BU/IB MMIJIMHOXKUH 13 3araJlbHUM POJIOM
(K71aCOTBOPUYOIO OCHOBOIO), IO BU3HAYAETHCS HOMIHAIIOM Ha HOMi-
HaJIbHIN IIKaTI;

*  KyMyasmueHicme (HaAKONU4y8aHicmy) eIEMEHTIB MHOXHHH IIPH
71401, 110 BUBHAYAETHCS eKCTEHCHBHOIO BEIMYMHOIO HA KAPAMHAIb-
HIH IIKami;

*  nOMeHyianbHicMy, O BUPAKAE CTAH HANIPYKEHOCTI MHOKUHU TO-
PIBHSIHO 3 1HIIMMHU CTaHAMHM L€l ) abo IHIIMX MHOXUH 1 BU3HA-
YAETHCS INTEHCUBHOIO BEJIMUMHOIO HA OPJAMHAJIBHIN HITKAJII.

BusHaueHHs MEBHOTO 3HAYEHHS HA KYMYJISTHUBHIN IIKai CYyTh BUMi-
pIOBaHHS iHmepeany, a BU3HAYCHHS TIEBHOTO 3HAYEHHS Ha CTpaTHdi-
KaliifHI{ IKaJi CyTh BUMIPIOBAHHS 8 MOUYi.

Haseneny TUmosorito mkaji y KBaJXiMeTpii CITij BIIPI3HATH Bi MOLIH-
pEHOI Y COIIOJIOTII i TIcuXoJtorii Tumosorii kiracudikarrii mkain C. CTiBeH-
ca 3a IHIIOK KJIACOTBOPUYOIO OCHOBOIO, & CaMe 34 TOUHICTIO IpalyrOBaHHS
IIKaJl: HaliMeHyBaHb (HOMIHAJIbHA), MOPSAAKY (OpAMHAIIBHA), IHTEPBAJIiB
(iHTepBalbHA) 1 BiJHOIIEHB (MIPOTOPIIiKHA), Mepl ABI 3 KX BBaXKa-
IOThCSl SIKICHUMH, a OCTaHHI JiBI — KuibkicHumu [16]. Tpamguuiiino
OUTBIITICTH METOJIUK ITKATIOBAHHS 1 BUMIPIOBAHHS OyIYIOTHCS Ha TICUXO-
JIOTIYHOMY MaTepialt AJIsl BAMIpIOBaHHS TaKHX SIKICHUX (TOOTO 3 HEBH3HA-
YEHUMU CTYIEHSMH IHTEHCUBHOCTEH) BJIACTUBOCTEH, SIK MPArHEHHS J10
JIOCSITHEHb, ABTOPUTET, ABTOPUTAPHICTH, MOJITUYHHIH 1 aAMIHICTpATHB-
HUH CTAaTyC, CTYIiHb BIAYY)KEHOCTI, COIiabHI HACTAHOBH (CTaBJICHHS)
TOI0. Y Mipy BIIOCKOHAJICHHS] METO/IMK IPayIOBaHHS IIIKAJI [IEBHOT BIac-
THUBOCTI YMOJKJIMBIIIOETHCS BUKOHAHHS 3 YMCIAMH JOJaTKOBUX, OLIBII
CTPOTUX apUYMETUUHHX OTEPALliil 1 TUM CAMUM IepexiJl Bi “cradkimmx”,
SIKICHUX, IO “CHIJIBHIIMNX”, KUTPKICHUX, IIT0 HEKOpeKkTHO. CaMe y TICUXO0-
sorii C. CTiBeHC 3apOIIOHYBaB THUITOJIOTIO IIIKaJI, B OCHOBY SIKO1 OYJIO
MOKJIAJICHO TUIN apu(METHUYHUX ONepalliid, sKi MOKHA BUKOHYBATH HaJl
YUCIaMU: IIKaja HallMeHyBaHb (HOMIHAJIbHA) JTOTIYCKA€ OTEpallilo BCTa-
HOBJICHHS PIBHOCTI; IIKaJIa MOPSAKY (OpJMHATIBHA) IOMYCKAE BCTAHOB-
JICHHSI BITHOIIECHB “Oinplne” ¥ “MeHIme”; mKaja iHTepBalliB JIOMyCKae
BCTAHOBIICHHS PIBHOCTI IHTEpBAIiB 00 PI3HMIIb MiXK MapaMH BEIHYUH;
1IKajga BUIHOILIEHb (MPOMOPIIMHA) JIONYCKA€ BCTAHOBJIGHHS PIBHOCTI
BIJTHOIIICHB PI3HUX Map BEJMYMH. BBakaeThCs, 1110 B Mipy BIOCKOHAJICHHS
METOJIUK BUMIPIOBAHHS OJIHY W Ty caMy BJIACTHBICTh MOYKHA BUMIPSTH Ha
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IKajlaX Pi3HUX THUITB y PO3YMIHHI MOXIIMBOCTI 3aCTOCYBaHHS OiITBII
CTPOTHX 1 TOUHUX apU(PMETUIHUX OTepallii, 10 HEKOPEKTHO.

Taxe moI0kKEHHS B MUTAHHAX BUMIPIOBAHHS 3yCTpiYaeThes 1y chepi
¢iznunumx sBui. Hanpukias, BBAXaETHCS, [0 TEMIIEPATYPY MOXHA BIUMi-
pIOBATH Ha ITKajax Pi3HUX THUIIIB:

1. Sxmo o6’eqHaTH 06’ ekTH (pedi) 3 MPUOIU3HO OJTHAKOBOIO TEMIIE-
patypaMu y TpyIy, TO iX MeperiK i3 3a3HaUCHHSIM ITO3HAUeHb Y BU-
s mudp, MITOK ado CITiB € HOMIHAJIBHOO IIKAJIOK: pedi OJTHiel
TPYIU MAIOTh TAKY cCaMy TEMIIEpaTypy, K 1 pedi iHIIOoi TpyIH.

2. S0 % paH)KyBaTH iX 34 CTYIEHSMHU HATPITOCTI i MPUITHCATH KOX-
Hill TpyNi YKCIIO B IIbOMY PSAY, TO 3pOCTa0ya MOCIiAOBHICTh YUCEI
€ OPIMHAIBHOIO IIKaI0k0: [ TpyIa pedeit XxomoaHima, /1 rpymna pe-
yel Terurima ToIo.

3. Sxmo npu BUMIpIOBaHHI (DiKCyBaTH Pi3HMIN TeMIlepaTyp 00 €KTiB
0€3BITHOCHO /IO TIOJIOKEHHSI TOYKM BIIUTIKY (HATIPHKIAM, 3a IIKa-
noro Lenscis abo DapenreiiTa, B SKil HyJIbOBIN TOYIl BiAIIOBIIA-
I0Th TEMIIEpaTypa TUIABJIEHHS JIbOJy 1 HOpMallbHA TEMIlepaTypa
TiJIa JIIOJMHU), TO OJIEPXkAaHI 3HAUCHHSI TEMIIEPATYP € BUMIPIOBAH-
HSIM Ha IHTepBaJIbHIN HIKaJl: PI3HUILI TEMIEPATYp OJHIET mapu pe-
et A, =T — T,iapyroinapu peueit A ,= T, — T, 36iratotbes, T00-
T0A, =4,

4. SIx11o BUMIpPIOBaHHS 3TIMCHIOETHCS 3a IIKAJIOK0 BiJ aOCONIOTHOTO
HYJIS, TO ICTHHHUMM € BiTHOILIEHHS BUMIPSHUX BEIMYUH (HATIPHK-
naj, Ha abcomoTHIN mKani temnepatyp KenbiHa, B sikiit abcomoT-
HUN HYJIb BUpAXa€ HAWHMUKIY TEMIIEPATypy), TOOTO UNCIOBI 3HA-
YEHHS Ha MPOTOPIIHHINA IITKaIi: BIAHOIICHHS TEMIICPaTyp OJHIET
napu peueity,, = T /T, 1 npyroi napu peueiny,, = 7./T,, 0610 Y, =
= ycd‘

V HaBeIeHOMY NPUKJIAll BUMIPIOBAHHS TeMIlepaTypH (i3UIHUX TiJT
“Halica0bmIor™ € HOMIHAJIbHA IIIKaJia, 3HAUCHHS TEMIIEpaTypH Ha sSIKii
MO3HAYAIOTHCS 3a JIONMIOMOT'OF0 CUMBOJIIB, Y TOMY YHCHI M YHCel, ajie 3 SKH-
MU HE MOXYTbh 3[IHCHIOBATHCH apU(METHYHI Orepallii; “CHIbHIIION” €
TTOPSIIKOBA KA, 3T1THO 3 SIKOIO Tija PAHXKYIOThCS 32 CTYIIEHSIMU Harpi-
TOCTI 1 SAKIA BIANOBIZA€ PSIA YWCEI, IS SKUX CIIpaBeUTHBI oIlepartii
“Olnpie” 1 “MeHIne” Ta onepauis TPAaH3UTHBHOCTI; “TOYHOIO” KiTbKic-
HOIO IIKAJIOI0 € IHTepBaJIbHA 3 YMOBHUM HYJIEM BiJIIKY BUMIPIOBAaHUX
3HAYEeHb TEMIIEpATYpH, HATIPUKIIA/, Ha mmKaji Llembcis, ki MoxkHa goaa-
BaTH 1 BUTHIMATH; “HAWCHJIBHIIIO™ € MPOIOPIliiiHA IITKaja TeMIIEpaTyp
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KenpBiHa 3 aOCOTIOTHUM HYJIEM BIIJIIKY, BUMIPSIHI 3HAUCHHS TEMIIEpaTy-
U Ha SIKill MOYKHA TIOPIBHIOBATH 34 IONIOMOT0I0 apr(pMeTHIHOI oneparii
BiJTHOIIIEHHST a00 JJIeHHs. AJie TaKa JIOTiKa IIKAJIOBAHHS 1 BUMIPIOBAHHS
CyNEPEUYNTh KOHIEMIIIIM KBaJIIMETPIl: HOMIHAIbHA, OpOUHATbHA | KapOu-
HAbHA WKATU He MOICYNb O0ymu nepegederi 00HA 8 00HY WIAXOM YOOCKO-
HANeHHs Memooié KAIOpYeants WKL | 6UMIDIOBAHTHS, OCKLIbKU 3a 6UHAYEH-
HAM YI WKAIU RPUHYUNOBO PIZHAMbCS | NPU3HAYEHT 0Jist GUMIPIOGAHSL PIZHUX
3 3MICIOM NOKA3HUKIG.

3TiIHO 3 KOHIICMITIIMU KBaJIIMETpii TeMIiepaTypa € iIHTCHCHBHOIO BEJIH-
YMHOIO 1 3a65cOu BUMIPIOETHCS HA OPAMHAIIBHIN (MOPSAKOBIH, cTpaThdi-
KalliHIN) MIKaI He3aJIe)HO BIJl TOYHOCTI IIKatoBaHHs. ToOTO HaBeIeH1
TIPUKJIAIM BUMIPIOBAHHS TEMIIEPATypPH 3aBXKIU BUPAKAIOTH CTYIICHI 1H-
TEHCUBHOCTI TEMITEPATYPH, SIKi TIO3HAYAIOTHCS OPIUHATBHIMHU YHACITAMH.

[ToaiOHI MipKyBaHHS CTOCYIOTHCS BUMIPIOBAHHS IHTEHCMBHUX COIIi-
aJTbHUX a00 MCUXOJOTIYHUX BEJIIMUMH, CKaXIMO, PIBHIB CTATYCY IESKHX
oci0, Ha opAMHAJIBHIN a00 cTpaTH(IKaIliiHIi, MOXIHNBO, MPOKaTIOpOBa-
Hili 3 MEHIIIOIO TOYHICTIO, IIKAII.

10.3. AHANI3 NPUHUMUNIB | METOAIB
BUMIPIOBAHHA

Ha cxewmi 10.1 B cucTeMaTH30BaHOMY BUTJISIII OMMKMCAHO CYTHICTH CKC-
TEHCUBHUX Ta IHTEHCUBHUX BJIACTUBOCTEH, HABEJIEHO THUIIOJIOTIIO IIKAJI 1
0XapaKTEPU30BAHO THUITM BUMIPIOBaHb. PO3IIISIHEMO MIPUHIUITY i METOIU
BUMIPIOBAHHS PI3HHUX MTOKA3HUKIB.

BusHaueHHS HOMIHAIIB BHIOBUX SKOCTEH JESKOI pedi B BUIIISAMII CYy-
MEPHO3ULIT IKOCTEH 0e3 BUSHAUEHHS X KUTBKOCTEU CYyTh METOMY SKICHO20
ananizy. Tak, XIMIYHUHT SKICHUH aHAII3 Ja€ 3MOTY BU3HAYUTHU CKIIA]] pEUO-
BUH, OJCPKaHHUX Yy Pe3yibTaTi XiMigHOI peakilii. ColllalbHUHN SKICHUH
aHaJi3 AesKOI CYKYITHOCTI 0ci0, CKaXiMo, 3a HallioHAIIbHUM abo mpode-
CIMIHUM CKJIaJIOM, TIOJIATA€ Y BUBHAUCHHI TOTO, SKHX CaMe HALllOHAJIBHOC-
Tell abo mpodeciit ocodu € B CyKymHOCTI 0e3 BU3HAYCHHS X KUJIBKOCTI.
SIxicHMIA aHAJI3 3MIMCHIOIOTH PI3HUMHU METOdaMHU Kitacu(iKalrii.

Kinvxicnuil ananiz Mosira€ y BUMipIOBaHHI YACIOBUX 3HAUEHB BIACTH-
BOCTEH THX UM IHIIUX 00 €KTIB 1 sIBUIL. BUMIpIOBaHHS €KCTEHCUBHUX BEJIH-
YUH 'PYHTYETHCS HA IPUHIUII a/IMTUBHOCTI €JIEMEHTIB MHOXXUHU. MeToT
BUMIPIOBAHHS eKCIMEHCUHOT BETMIMHU TIOJISTA€E B MAPaXyHKY BiMITOBIA-
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HUX 3 €TaJIOHOM OJTMHUIIP MHOKHUHU (JIUCKPETHOI YU HENEPEPBHOI MPUPO-
qu). Take BUMIPIOBAHHS HA3UBAIOTh NpsMuM, HATIPUKIIAJ, JOBXKUHY 3a
JIOTIOMOT'0I0 €TAaJIOHHOT OJMHUII — METpPa, BEJITUYMHY TPYJIOBOTO KOJICK-
THUBY — 34 JOIMOMOT'0I0 CTAHJAPTHOTO MPAI[iBHUKA, MHOXHHY COIaTh-
HUX (aKTiB — 32 JJOIIOMOTOI0 A0CTPAKTHOTO CTAHAAPTHOI'O COLIATILHOTO
axry.

CxJiajHilne BUMIPSITH IHMeHCUsHUL TIOKA3HUK (SIK npocmuti Tax 1 Komn-
JlekcHutl). ApceHall MaTeMaTHIHUX METOMIB (PaKTUIHO ITOB’I3aHUI 3 BUMI-
PIOBaHHSIM IHTEHCHMBHUX BEJIUYHH, JIO SIKUX HE 3aCTOCOBYETHCS MOHSTTS
MipH, SIK 1i¢ OyJ0 y BHUIAJKy BUMIPIOBAHHS €KCTCHCUBHUX BEJIUYUH.
IHTEeHCHBHA BEeJTMUYMHA BUPAXKA€E 3HAYCHHS B TOUI[l i BUMIPIOETHCS 32 JI0-
MTOMOTOI0 3HAYEHB CTYIEHIB, [0 3a/IAF0ThCS Ha IIKAJI PEIEPHUMHU TOUKA-
Mu. CyTHICTh IHTCHCHBHOI BEJTMUMHU TOJISTA€ Y BITHOIICHH] Mip (Mipwi),
K1, “CKOPOYYIOUMCH” Y YMCEIbHUKY i 3HAMEHHUKY APO0Y, MePeTBOPIO-
IOTh 1I¢ BiTHOIIEHHS Mip Ha Oe3MipHY BEIMYMHY — CTYIiHb. BUMiproBaH-
HSI CTYIEHS] — YMCITOBOTO 3HAYCHHS IHTEHCHBHOI BEIMYMHU — 3BOJAMTHCS
JTO BUMIPIOBAaHHS BITHOIICHHS ABOX (200 OLTbIIIe) EKCTECHCUBHIX BEITMUNH;
TaKe BUMIPIOBAHHS Ha3BeMO noxionum. LLIBUIKICTD pyXy, TYCTHHA PEYO-
BUHM 200 I'yCTUHA HACEJIEHHS — MPUKJIA/IN IHTEHCUBHUX BEJIMUUH Y Gop-
Mi ITOXiTHUX.

[HTeHCHBHA Benmn4MHA Y GOPMIi BITHOIICHHS] €KCTEHCUBHUX BETMUYHUH €
MePEeBITHUM KOC(DIIIEHTOM MK BIAITOBITHUME IM MHOKUHAMU; B OJTHOMY
BUITAJIKy — 3 PI3HUMH HOMIHAJIAMHU SIKOCTEU, TOOTO 3 PI3HUMHU HOMiHAIA-
MU OAMHHUIG (TYCTHMHA PEYOBUHHM CYTh MEPEBIIHUN KOC(DIIIIEHT MK MHO-
JKUHAMH OJTMHHITH MacH 1 00’eMy, a TyCTHHA HACCIICHHS — ITePEBITHUN KO-
e(iieHT MK MHOKHHAMMU JTIIOJICH 1 OMUHUIIB TEPUTOPIi), a00 y Apyromy
BUITQJIKy — CYTbh MEPEBITHUN KOSPIIIIEHT MK MHOKUHAMU 3 OJTHAKOBUMU
HOMIHAJIAMHU SIKOCTEii, TOOTO 3 OJTHAKOBUMU HOMIHAJIAMU OJTUHUIb BUMi-
prOBaHHS (KOHIICHTpAIliT — TEPEBIMHUN KOE]IIIEHT MiXK MHOKXHUHAMU
OIWHUIIb Mac PI3HUX PEUOBHH, COIliabHA “KOHIIEHTpAIIis” MO0 YaCTKU
0ci0 onHi€T cTaTi cepell HACeNeHHS — MEPEBITHNI KOeIli€HT MK MHOXKHU-
HaMU YOJIOBIKIB 1 KIHOK).

CorianpHi IHTEHCUBHI XapaKTepUCTHKH (CTaTyC, aBTOPUTET, KBaTidi-
Karlis, colajbHa HacTaHOBAa, KOMIICTCHTHICTh, OCBiTa, IEPCKOHAHICTB,
Bipa, 100poTa, NparefoOHICTh TOINO) TaAK CaMO € MePeBITHUMHU Koedi-
HIEHTAMU MK MHOKUHAMU 3 PI3HUMH HOMIHAJIAMU SIKOCTEH, 1 KOXKHUH Ta-
KU TIepeBiTHUH KOeDIIEHT € CTIMKIM 7T TIEBHOI 0COOM 1 XapaKTepu3ye
CTYIIHB SKOCTI 1 IEBHUX BJACTHBOCTEH. Hampukianm, 1 iHTEHCHBHHX
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BIIACTUBOCTEH ITEPIIOTO MOPSAKY KBalTi(ikaIiro KOHKPETHOTO pOoOITHUKA
MOKHA PO3TIISAATH SIK epeBIIHUI KOe(DIIIEHT MK MHOKUHAMU JIOTTyIIIe-
HUX HUM JAe(eKTiB 1 OAMHHIIL BUPOOIECHUX HUM JeTajeid, Mpalerroo-
HICTh — SIK TIEPEeBITHUI KOC]IIIEHT MiXK 4acoM poOOTH 1 TO3BILISA, TOOTO
MIDX JIBOMa MHOXXUHAMU OJIMHUIIb YacCy.

SIKIO IHTEHCUBHY BEJIMYMHY HE BJIAE€THCS BUPA3UTU SBHO y BUIJISII
1H/IEKCY, Y IKOT'O MOXYTh OyTH He3aJIe)KHO BUMIPSIHI 3HAUEHHS €KCTEHCHB-
HUX BEJIMYUH Y YHUCCITPHUKY 1 3HAMEHHHUKY, TO IIYKAIOTh 11 PYHKITIOHAITH-
HUI 3B’S30K 3 JIETKOI0 €KCTEHCHBHOIO BETMYMHOIO. BUMiproBaHHS 1HTEH-
CHUBHOI BEJIMUMHU 32 JIOTIOMOTO0 00UMCIIeHHS (DYHKIIIT ITPY MiACTAHOBII
EKCTEHCUBHOT'O apryMEHTY, BU3HAYEHOTO B Pe3yJIbTaTi MPSIMOT0 BUMIPIO-
BaHHSI, HA3BEMO onocepeokosanum. Tak BU3BHAYAIOTH TEMIIEPATYPY TEPMO-
METPOM: 32 MOJOBKEHHSIM CTOBITYMKA PTYTI 3TiHO i3 3aKoHOM [ eit-JIto-
caka. 3arajoM BU3HAYEHHS TaKoi PyHKIIOHAIbHOI 3aJIe)KHOCTI M)XK IHTEH-
CHUBHOIO U EKCTEHCHBHOIO BeIIMUMHAMM MOTpedye ikcauii 3HAYHOI
KUTBKOCTI YMOB, TOOTO NMPOBEACHHS eKcniepuMeHTy. Hanpukman, 1is Bu-
MipIOBaHHS TEeMIIEpaTypH HEOOX1THO (hIKCYyBaTH THUCK: ajbITiIHICTaM BiJIO-
MO, 110 BOJIA TIPU 3HWKEHOMY aTMOC(HEPHOMY THCKY B TOpaX KUIUTH MPU
temrepatypi Hwkue Big 100 °C. OcobMMBO BaXKKO BUKOHYBATH COILIAIbHI
€KCTIIEPUMEHTH, OCKITBKY BOHU MOB’SI3aH1 3 TOPYIIEHHSM YCTAJICHUX HOPM
KUTTETISTBHOCTI HACETIEHHS. 3a JIONMOMOTOI0 METOJIIB CTATUCTUYHOTO
aHaJ3y MIX IHTEHCUBHUMH 1 €KCTEHCUBHMMH BEJIMUYNHAMH MOYKHA BCTa-
HOBJIFOBATU HE CTPOro (hYyHKIIOHAJIbHI 3aJIEKHOCTI, 4 CTATUCTUYHI, Ha-
MIPUKJIAJ, 338 JOTIOMOTOIO PIBHSIHb PErPeCciitHOro i paxkTOpHOro aHaII3iB.

SIKIT0 HE BIMOMI Hi SIBHE BUPaKCHHS IHTEHCUBHOI BEIMYMHU Y (hopmi
IHJIEKCY, Hi (DYHKITIOHAJIBHUH 3B’SI30K 11 3 €KCTEHCUBHOIO BEJIUYHUHOIO, TO
BHUMIPIOBAHHS IHTEHCUBHOI BEJIMUMHU TIOJISATAE B OYyiHI08aHH] 11 3HAYCHHS
eKCIepTaMu Ha MoIepeHbO MPOKaTiOpoBaHill IKai 32 JOIMTOMOTOIO pe-
MMEPHUX TOYOK. 3a BIICYTHOCTI TAKOTO KaIiOpyBaHHS IHTCHCUBHY BEJTHIH-
HY BUMIPIOIOTH 32 JIOTIOMOTOY0 paHiicupy8arnis 00 €KTIB 32 CTYIICHSIMH 1H-
TEHCUBHOCTI B3/[0OBX IIKaJI1. BUMIpIOBaHHS IHTEHCUBHUX BEJIUYMH 3a J0-
ITOMOTOI0 METO/IIB €KCIIEPTHOT'O OI[IHIOBAHHS HA3BEMO IMNePAMUBHUM.
BuMiproBaHHS TAKMX COIIAIbHUX IHTEHCUBHUX BIACTUBOCTEH, SIK aBTOPH-
TeT, cTaTyc, KBaji(ikaIis, ycTaHOBKa, OCBITa, MOIIOHE O BUMIPIOBAHHS
Takux (PI3MYHUX IHTEHCUBHUX BJIACTUBOCTEH, SIK TYCTHHA, TEMIIepaTypa,
KOHIIEHTpallisi, TBepicTh. HaBeaeHi MOKa3HUKHM BUPAXKAIOTH CTYIIHb 1H-
TEHCHBHOCTI SIKOCT1 Ha OpJIMHAJILHUX IIKAJIaX: IBHO — MPOIOPILEIO Kap-
IWHAJBHUX YHCell (TYCTUHA, TeMIlepaTypa) abo HesIBHO (TBEpIicTh, CTa-
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TyC, HACTAHOBA), aJiec B 000X BHIAIKaX II¢ ITOKa3HUKH MOPSIAKY (BUMIpIO-
BaHHS B TOYLI1), sIKi BIZOOpaxaroTh cTpaTudikalito 00’€KTiB 3a CTYIEHs-
MHU SIKOCTi. 3ayBaXXUMO, IO U y BUNAJIKY PAHXKUPYBAHHS 3/IIICHIOETHCS
BUMIPIOBAHHS B TOYII, aJI¢ PO3MUTINA y 3HAUHUX MEKaX.

Just Toro mo06 OCMUCIHMTH BUMIPIOBAHHS COIIaIbHUX IHTEHCHBHHX
BIIACTHBOCTEMH, PO3TIITHEMO METOAM BUMIPIOBAHHS TAKUX (DI3UYHUX IHTEH-
CHUBHUX BEJIMUUH, SIK TeMIIepaTypa, I'YyCTUHA, KOHIIEHTpAIlisl, TBEPIICTh
ToI10. BU3HAYECHHS YMCITOBUX 3HAUEHb IHTEHCUBHOT BEJTMUUHU 3BOAMTHCS
JIO 3raJlyBaHUX TPhOX CIIOCOOIB. PO3TIIsTHEMO 11l ClTOCOOM Ha MTOPIBHSIIH-
HUX IPUKIaAaX BUMIPIOBAHHS ITOKA3HUKIB Temrepatypu 7 (Gpi3uyHOro
TiJa 1 TYCTUHU HACeNIeHHS O:

1. Iloxione BUMIpIOBaHHS SK BHU3HAUYCHHS IHICKCY Y BUTJISAII IPO-

MOPIIii IBOX €KCTEHCUBHUX BEJIMYHUH (32 TUTIOM T'YCTUHH):

N
T= Q’ o=—,
S S
e Q — remnota; S — eHTpo-  Jae N — HaceleHHs; S — IJioma
TTisE; TEPUTOPII.

2. Onocepedxosare BUMIPIOBAHHS SIK OOUYHMCIEHHS (DYHKLIT 3B’S3KY
IHTEHCHBHOI BEIMYNHHM 3 €KCTEHCUBHOIO:

T=qal, o=a l
ne T — TemmepaTypa, Ipo- g
MOPIiiHA TTOTOBKEHHIO PTYT- Ac o rycTuia HaCCICHHA, c??epHe-
HOr'O CTOBIYMKA [ 3TigHO 13 HO HPOTOpPHIMHA IIBHITHIM 10B-
saxonom Teii-JTiocaxa; roti g (.HIBHI‘IHIH_IG HACeJIeHHS
pijiie) 3riiHo 3 perpeciiHuM piB-
HAHHSM.

3. Imnepamugne BUMIPIOBaHHS:

a) sIK OYiHI06aHHs EKCTICPTAMHU CTYIICHS IHTEHCUBHOCTI 1HTYITHBHO 200
3TiAHO 3 THCTPYKII€EIO PO OPIEHTOBHY BIAOBITHICT CTYIIEHIB 3HAYCHHSIM
JIesIKOT eKCTEHCUBHOI BEMTMYMHU (1HCTPYKIIiSl € OOrpyHTYBaHHAM (pikcarii
peTepHUX TOYOK Ha IIKaJIl iIHTCHCHBHOI BJIACTUBOCTI):

OI[IHFOBAHHS TEMIIEPATypH HA  OI[IHIOBAHHS TYCTHMHH HACEJICHHSI
OCHOBI BIIUYTTIB TeIIa if XO0-  Ha OCHOBI IHTYiTHBHOTO y3aralb-
jJoay abo pi3HUX MPUKMET  HEHHs 200 aHaJli3y OJHOTO IMOKa3-
NpUpoU (HANPUKIAL, KOJIUM  HUKA YU KOMIUICKCY (HApPUKJIAJI,
POCIIMHU BUTOPSIIOTh, TPH-  KIIMATUYHUX YMOB: TEMIIEPATYPH,
Mep3aroTh); OTIaJIiB, BITPIB TOIIO);
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0) sIK pamorcysarts 00’ €KTIB 3a CTYIICHSIMH SIKOCTI 3 HACTYITHUM BH3Ha-
YEHHSIM MICIIsl KOHKPETHOTO 00’€KTa B pAHKOBAHOMY Psifii (BUMIpIOBAHHS
0e3 (ikcalii penepHUX TOYOK):

paHXyBaHHS CYKYITHOCTI 00’-  paHXyBaHHS TMOKA3HUKIB T'YCTUHU
€KTIB MDK XOJIOOZHUM 1 Tra- HACCJICHHS 3a perioHaMu BiJl peri-
pSYUM 3pa3KaMU 3a CTYIICHsS-  OHIB 3 ITOMIPHUM KIIIMATOM Y ITiB-

MU HATPITOCTI 3 HACTYIIHUM  HIYHOMY HANPsIMi 3 HACTYITHUM BH-
BU3HAYEHHSM TMOPSIKOBOIO  3HAYEHHSIM PAHTIB PETIOHIB.
HOMeEpa B Psi;

KopoTki aHoTAallil CYTHOCTI BUMipIOBaHHS IHTEHCUBHUX BEITUYHMH T10-
PIBHSTHO 3 IHIIMMU THITAMH BUMipIOBaHb oJaHi Ha cxemi 10.1.

HesBaxkaroun Ha HEPIBHOMIPHY YHOPSIKOBAHICTh OJUHIUYHUM 00 €K-
TaM IPUITUCYIOTHCS MOCHTIJOBHO 1Tl OPAMHAIIBHI YNCIIa — PAHTH, 11O €
pe3yIbTaTaMU BUMIPIOBAHHS IHTEHCHUBHOI BIIACTUBOCTI HA PAHTOBIH IIKa-
Jii. BuMiproBaHHsI Ha Takii 1IKaJ € HAOIMKEHUM, 1 JJIsl PAHTIB CIIpaBe/l-
JIMBI aKCIOMATHYHI MTOJIOKEHHS MTOPSIJIKY.

10.4. PIBHOMIPHICTb | HEPIBHOMIPHICTb
IUKAN IHTEHCUBHUX BJIACTUBOCTEH

KyMynaTHBHI IIKAId €KCTEHCHMBHUX BIIACTMBOCTEH 3aBXKJIH PIBHO-
MIpHI, OCKIJTbKM KaTiOpYyIOTHCS 32 JOTIOMOTOI0 €TAJIOHHOTO OAMHUYHOTO
BiIpi3Ka, 1 YMCIIOBE 3HAYCHHS HA TaKil IIKal BUpaXkae BEIIMUUHY IHTEP-
Baiy. Ha cTpatudikamiitHux abo opaIuHaIbHUX IITKajJaX BUMIPIOIOTh 3Ha-
YEHHS MMOTCHITIay B TOYIll, 1 BOHH MOXYTh OYTH SIK pIBHOMIPHUMH, TaK 1
HEPIBHOMIPHUMH HE3aJICKHO BiJl TOYHOCTI BUMIPIOBAHHS.

Tpaguiiiino 3 OpaAUHATBHUMH (MTOPSAKOBUMH) ITKAJaMH OB’ I3YIOTh
paHTOBI MKaM. BUMiproBaHHS Ha TaKill IIKai MOJISTAa€ B paHXXyBaHHI
00’€KTIB 3a CTYIEHSIMH IHTEHCUBHOCTI JISSKO1 BJJACTHBOCTI 1 ITPUITUCYBaH-
Hi TOPSIKOBOTO MICIISI B IbOMY PsITy KOHKpeTHOMY 00’eXTy. Take BUMi-
pIOBaHHS € HAOJIMKCHUM, 1 1T PaHTIB CIIPaBEIINBI aKCIOMATHYHI TTOJIO-
JKeHHS Topsaky [11, c. 382]:

1) mOpiBHSIHHOCTI: It paHriB A i 3 cnpaBemiuBo o > 3, o = 3 abo

a<p

2) acuMeTtpil (BU3HAUYeHHs 3HaKa “<”): akio o >3, To B < a;

3) TPaH3UTHBHOCTI: AKIIO O > B i3>y, Tod >V,

4) TpUXOTOMII: SIKIIIO O # [3, TO cripaBeTMBO abo O > 3, abo o < 3.
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BaxITMBUM € TIMTAHHS, SIKO MIpOIO MOKHA TOBOPHUTHU PO PIBHOMIP-
HiCTh 200 HEPIBHOMIPHICTb PAHTOBOTO PSITy YHCEN I PAHTOBOI IIIKAJIH, OC-
KITBKU OPJIMHAJIBHI YUCIIA, SSIKHMU MTO3HAUCHI PAHTH, BUPAKAIOTh TOYKU
Ha IIKaJi, a He IHTEPBAJIN, Y 3B’ 3Ky 3 YUM PO3IOALUT TOYOK 31 3HAUCHHS-
MM paHTiB Ha IIKaJji MOXe OyTH K 3aBI'OJTHO HEPIBHOMIPHUM aOu 30epir-
¢Sl IOPSITIOK 1X crityBaHHs. SIKIIO WAeThCs MPO PIBHOMIPHY OPJIMHATIBHY
IKaJly, TO ISl PIBHOMIPHICTB 3a0€3MEUyETHCS BITHECCHUMH IO OJIMHUIT
BIJIMOBIIHUMHU KapAMHAIBHUMU YUCIIAMH, SIKI € SBHUM BHUPQXKEHHSIM OP-
JIUHATBHUX YKceN y (OpMI BITHOIIEHHS KapJIMHAIBHUX unced. Hampuk-
man, I, I1, I11 i T. 1. piBHI CTaTyCy, MO3HAYCHI PSIIOM OPIUHAIIBHUX YHCEIT,
MOJKHA 3aJIaTH PSIIOM BITHOIIIEHb KapIuHaIBHUX yucer 1/1, 2/1, 3/1 1 1. 1.
3 OAUHUIISIMU Y 3HAMEHHUKY. Y IIbOMY pa3i pIBHOMIPHICTH IIKaJIU 3a0e3-
MEYYETHCS PSAIOM HATYPATbHHUX YHCEIT Y UACETbHUKAX.

V 3araqbHOMY BUNAJKY, OCKUTBKH OY/b-SIKE OPAMHAIIBHE YHUCIIO MOXK-
Ha 3aJIaTH BIIHOUICHHSM KapJWHAIIBHHUX YHCEN, JIOBUIBHUN PST OpIH-
HaJIbHUX Yucen o, B, Y, §, ... MOXHA 3a/IaTH BIJATIOBIIHUM PSJIOM BiJTHO-
IeHb KapauHanbHux uncen a/l, b/1, g/1, d/1, ..., 3adikcyBaBIIm THUM ca-
MUM 3HAYCHHS OPIUMHATBHUX YUCEIT HA OPJMHAIIBbHIN KA. Y pe3yabTati
OJICP’)KAHO HEPIBHOMIPHUI PsIJT OpAMHAIILHUX YHCET, TOJIOKEHHS IKUX HE
TUTBKY PAaH)XKOBaHI, a i 3aKPITUICHI Ha MOCTIHHUX MICIISIX SIK PEIepH.

V 4acTUHHOMY BHIIAJIKY, SKIIO CTYIICHI IHTEHCUBHOCTI B OPJIMHAJIBHO-
My psiti O, B, Y, ... BAPAXKAIOTHCS BCTAHOBICHUMHU BiTHOIICHHSIMH Kapiu-
HaJIBHUX Yrcen y popmi 1po0OiB 3 OTHAKOBUMH 3HAMCHHUKAMH, & YHUCCITh-
HUKH BiJIPI3HSIIOTHCS Ha OJTHAKOBI pO3MIpH IHTEPBAIIiB, CKaXXIMO, Ha BEITH-
yuny la: o =all = 1all, B =b/1 =2all, y=g/1 = 3all, T0 onepxumMo He
TUTBKH BIIOPSIAKOBAHUH, a I PIBHOMIPHO BIOPSAKOBAHUN OPIAMHAIBHUN
P uHcen

a b g a .a ,a
- =, =, .. =1=,2—=3—, ..,
111 111
SKOMY BiJIIIOBiIa€ PIBHOMIpHA OpAMHANIbHA (cTpaTU(iKaliiiHa) IIKaIa.

Ha ocHOBI 1IMX MipKyBaHb MOXHA COPMYITIOBATH IT'SITE 1 MIOCTE aK-
CIOMATUYHI MTOJIOKEHHS TIOPSIIKY:

S) pernepHoi (ikcarlii paHry: Ko o = a/q, To 0 (hiKCOBaHE HA YUCIIO-

Bii1 oci;
6) piBHOMIpHOCTI: siKIO O = lalq, B =2alq, y=3alg iT. A., TO psig Op-
JUHATBHUX YHCell PIBHOMIPHO (hiKCOBaHMIA.

SIKII0 K SIBHE BUPAXKCHHS OPJIMHAJIBHUX YKCEN SIK BIIHOLIECHb Kap/iu-
HaJIbHUX YKCEJT HEeBJIOME, TO 3HAYEHHS CTYIEHIB IHTEHCUBHOCTI MOYHA
(bikcyBaTH OMOCEPEAKOBAHO HA OCHOBI MOTIEPETHBO BCTAHOBIICHOT IPSIMO
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MPONOPILIIHOT PYHKIIIOHAIBHOI 3aJIEKHOCTI 11 3 AESIKOI eKCTEHCHUBHOIO
BennunHO0. Came Tak TpaayioloTh KAy pTYTHOTO TEPMOMETPA B Irpa-
Jlycax Ha OCHOBI BUMIPIOBAaHb BUOBXEHHS PTYTHOTO CTOBITUMKA. SIKIIO
K HeMae crioco0y TouHoi ¢ikcallii TOU0K, TOOTO 3HAUEHb CTYIEHIB, TO B IX
PO3MIIIIEHHI Ha YUCIIOBIN oci 30epiraeTbes TIIbKU MOPSAIOK, 1 uepes 1e
paHToBa IIKaja € HEPIBHOMIPHOIO.

Bzarami o3Haka piBHOMIPHOCTI M HEPIBHOMIPHOCTI OpIWHAJIBHUX
KAl Ma€ MIUOIMUI CMHCI, OCKITBKHU CTYIIHB BIIXWUJICHHS OpAMHAIBHOI
IIKalyd BiJi PIBHOMIpHOI BimoOpakae NpPHUPOAY BHYTPIIIHIX B3ae-
MO3B’s3KiB sikocTel pedi. CTporo KaxXyuu, OpadHaIbHA IIKaJIa 3aBXKIU
HEepIBHOMIpHA, OCKUJTBKH MOJICIb PEeUl y BUTJIISII CYIIEPITO3UII] He3aIeK-
HUX MHOXHWH iCHY€ TUIBKHM SIK ifiealti3allis, a peajJbHO BOHH BILUIUBAIOTH
OJIHA Ha OJIHY 1 iX B3a€MOBIUIUB MPOSBISETHCS B HEPIBHOMIPHOCTI Op/IU-
HaJTbHOI IIKaJIA. Y bOMY 3B’SI3KY 3a3HAUNMO, 10 HEPIBHOMIPHICT OPJIH-
HaJTbHOI KA MOJKe OYTH IOJIBITHOIO — ICTHHHOIO, TOOTO SIK 3MIHIOBA-
Ha 3a [EBHUM HEJIIHIMHUM 3aKOHOM KaJlIOPOBKa, 1 HEICTUHHOIO, TOOTO SIK
HaOJIMOKeHa KajliopoBKa (caMe B OCTAHHHOMY BHIAKY IIKAJy 3 TAKOIO
KaJIIOpOBKOIO TPaIULIIHO HA3WBAIOTh IMOPSITKOBOIO).

OTxe, opIMHANIbHA [IKAJIA € TOYKOBOIO, TOOTO TAKOIO, IO CKIAJAETh-
¢Sl 3 TOYKOBUX 3HAUEHb IHTEHCUBHOI BilacTUBOCTI. [1i3HAHHS peui, pole-
cy abo sBHIIA TOJATAE y BUBHAUCHHI XapaKTepy HEPIBHOMIPHOCTI TOYKO-
BOI IIKAJIM OPJIMHAIIBHOTO PSIAY Yucel. 3 sICYyEMO, SIK 11e MOYKHA 3A1MCHUTH.

OmHUM i3 cITOCcO0IB BUMIPIOBAHHS IHTCHCHBHOI BEIMUUHH, SIKY Oe3I0-
CepeaHbO HEMOKIMBO BUMIPSATH, TOJIATAE B MOIIYKY (YHKIIIOHAIBHOTO
3B’SI3KY 1i 3 EKCTEHCUBHOIO BEJIMUMHOIO, BUPAKEHOIO KapAUHAJIBHIM YHUC-
oM. TuMm camuM rpajyroBaHHS IIKAJIW IHTEHCUBHOI BIACTUBOCTI BU3HA-
4a€ThCsl (PYHKIIOHATLHAM 3aKOHOM i1 3B’3KY 3 €KCTEHCHUBHOIO BIIACTUBI-
cTi0. Y 3arajbHOMY BUIAJKY (DYHKIIIIO 3aJI€)KHOCTI IHTEHCUBHOT BEJTUYH-
HU BIJI E€KCTEHCHUBHOI MOXHA BUpPA3UTU IMOJBIIHO: sK rpadiune
300pakeHHS KPUBOI y IJIOIIUHI PIBHOMIPHO IMpOTpaayioBaHUX ocel (B
abcTparyBaHHI Bil KOHKPETHO BUMIPIOBAHUX BIIACTUBOCTEH peueii) 1 K
HEPIBHOMIPHE T'PaJAYIOBAHHS IIKAJIHU 3TIIHO 13 3aKOHOM 3MIHU (PYHKIIT
IHTEHCUBHOT BJIACTUBOCTI B1JI eKCTEHCUBHOI BIIACTUBOCTI & = f{X) KOHKpET-
Hoi peui (puc. 10.1, @ 1 6). ¥V nepmomy Bunaaxky rpadik GyHKIIT Bigo-
Opakae IpUPOy BHYTPIIITHIX B3a€MO3B’SI3KiB MHOXKUH (CyOCTaHII), SIKI
CTaHOBIIATH Pi4 Ha KOOPAMHATHIN TUIOLIHMHI, TPHYOMY PIBHOMIPHICTh Ka-
TOPOBKM OCI €KCTEHCHUBHOI BIACTHBOCTI 3a/1a€ThCS MIPUPOIHO Kap/Iu-
HaJIbHUMHU YHUCIIAMU, a PIBHOMIPHICTh KaJiOpOBKH IIKAJIW 1HTEHCUBHOI
BIIACTUBOCTI 3a/Ia€THCSI A0CTPAKTHO IUISIXOM BUPAXKEHHS OPAUHAIIBHUX
Yyces BIAHOIIEHHSIMHU KapIUHAIIBHUX YHCENl B aOCTparyBaHHi BiJi KOHK-
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PETHHUX BIIACTUBOCTEH peuel abo X IS 1ealbHOl pedi, sKa € cymep-
MTO3UINEI0 HE3aICKHUX MHOKHUH (CyOCTaHII), IO HE B3a€MOJIIOTh. Y
IIbOMY pa3i BiCb OPAMHAT € i7IcaTbHOIO IITKAJI0I0 IHTCHCHBHOI BIIACTUBOCTI,
a BiCh aOCITC — peaJIbHOIO IIKAI00 €KCTEHCHBHOI BIIACTUBOCTI, 1 Tpadik
(byHk1i § = f(x) BUpaxae HIOW BIIXUICHHS CTYICHS B3a€EMO/IIT TOCITIIKY-
BaHUX MHOXHMH PeajbHOI peul BiI CYNEPITO3UINT IUX e MHOKUH 1/1ealTh-
Hoi peui (puc. 10.1, ¢). B iHIIMX BUMMagKax IS KOKHOT KOHKPETHOI pedi
OyIyeThCsl KOHKPETHA OpJMHAIIbHA IIKAJIa SIK BIIOOpaKEHHsI MIKAaJ eK-
CTECHCUBHOI i1 IHTCHCHBHOI BJJACTHBOCTECH 3a JIOITOMOTOFO BifIpi3Ka MPsMOi
3TiAHO 3 (PYHKIIOHAJBHUM 3aKOHOM, SIK IIe moka3zaHo Ha puc. 10.1, 6. Y
(i3uIli IHTEHCHBHI BIIACTUBOCTI 3aIaf0ThCS MEPIIMM CITIOCOOOM, a B CO-
IIOJIOTII 1 COIIaTbHIN TICUXOJIOTII — TEePEeBaXHO APYTUM 3a JOITOMOT OO
TIPONENYP HIKAITIOBAHHS.

EA EA
s L e /
z = Il 4
1 1
S I g Mmooy i
= = [
M [=4] [
s s P
= 1 5 Ip---ee- /o
3 3 L
E Q:.:) 1 [ 1
e 1 = i P
4 = 1 [
Lo
T N R >
0 1 2 3 4 5 x 0 1 2 3 4 5 X
Exkcrencusna BJlaCTI/IBiCTb Excrencusna BJ'[aCTI/IBiCTL
a 0

Puc. 10.1

Hanpuknaa, mkama TemMnepaTypu TpajayloeTbCs PIBHOMIPHO JUIs
OyIb-SIKMX PEUOBHH, ajie rpadik QyHKIII TeMIepaTypH BiJl BUTOBKCHHS
CTOBITYMKA TEPMOMETPHUYHOI PEUOBMHM IMPU HATPIBAHHI MOXKE MaTH
JHIMHWH 1 HeJIIHIMHUHN BUTIIS, CKaXXIMO, 7T CITUPTY ¥ PTYTI BiH JTIHIAHANA
B okoii Touku 4 °C, a 19 BOAMU B Il 001acTi — HemiHiHHuHA. [HImmnMn
CII0OBaMH, SIKINO, 3rigHO 3 GpyHKIiero 7= T(/), BimoOpa3uTu Ha rpadiky BH-
JIOBKEHHS BOJISSHOT'O CTOBITUMKA HA BICh TEMIIEPATYPHU, TO OJICPIKUMO He-
piBHOMIpHY IIKay TeMirepaTypu 0mu3bko 4 °C. OTxe, U1 KOKHOI pedo-
BUHHU Tpeba Oymo 6 OyayBaTu oKpeMy TemIepaTypHy mkary. Came Tak
BUHMHSIOTH Y COIIAIBHIN IICUXOJIOTII: TSI BUMIPIOBAHHS KOKHOI COITialThb-
HOT HACTAHOBH OYJIyIOTh OKPEMY IIKAIy.
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10.5. COUIANbHI NOKA3HUKH

CormiasibHa “piu” XapakTepU3y€eThCs KOMIICKCOM MPOCTHX 1 CKITATHUX
€KCTEHCHBHHUX Ta IHTEHCUBHHUX BIacTUBOCTed. [Ipu BXKMBaHHI TepMiHa
“comiaJibHUIl 00’€KT” 1JIeThCsl BJIACHE MPO colliajibHy “piu” y dopmi
cynepro3uii sskocteit. CollialbHa KBaJIIMETPisl PO3TIISIae pisHOMAaHITHI
MMOKA3HUKHU BIIACTUBOCTEH COIiaIbHUX “peueit”, 0 SIKUX HAJeKaTh OK-
peMi # KOMITTEKCHi, 0a30Bi i BITHOCHI KOE(MIIIEHTH 3BaKEHOCTI (Y TOMY
YUCIIl pi3HI Koedili€EHTH 3B’ SI3KIB BJIACTUBOCTCH — KOPEIISIi, CIIpshKe-
HOCTI), @ TAKOX 1H/IEKCU SKOCTI.

3riIHO 3 BUKIIAJICHUM OKpeMuUil HOKA3HUK XapPaKTEPU3YE OJIHY eKCTEH-
CUBHY a00 OJIHY IHTEHCHBHY BJIACTUBICTH COLIIAJIBHOTO 00’ €KTa, HATIPUK-
JIaJT BIATIOBITHO YUCEIIbHICTh TOKAPIB 1 1X kBamidikamis. Komniekcuuil no-
KA3HUK BU3HAYAETHCS KOMIUIEKCOM MOKA3HUKIB €KCTEHCUBHUX a00 1HTEH-
CHUBHUX BJIACTUBOCTEH y dopmi JiHIIHOI a00 HeTiHIMHOI IX KOMOiHAaLii.
Hamnpukiiai, KOMIUIEKCHA COIialIbHA aKTUBHICTbD (@) BUPAKAETHCS KOMIT-
JIEKCOM OKPEMHX aKTMBHOCTEH (@) 3a COLIaTbHUMMU IHCTUTYLISIMU — Y BH-
pOOHMUIN, TPOMAICEKO-TIOITHYHIN, CIMEHHO-ITOOYTOBIH, KYJIbTYPHO-OC-
BITSIHCBKIH Ta 1HIIUX cepax:

a=2p,a,
ne p, — KoediuieHT 3BaxeHocTi. OTKe, ColianbHa aKTUBHICTh BUPAXKAE
CTYIIHb $KOCTI ocoOucTocTi. [ MOpIBHSHHS pPI3HUX ITOKA3HUKIB
COLIIATBHUX 00’€KTIB TEPUTOPiaIbHO a00 B Yaci BUOUparoTh 6a30Bi 3HA-
YEHHS 1[UX MOKA3HUKIB.

[Moka3Huku coliaIbHUX BJIACTUBOCTEH MOXYTh BUPAXKATUCH AOCO-
JHOMHUMU T 8I0HOCHUMUY BEIMYUHAMU. AOGCOTIOTHOIO BEJTMUMHOKO BH3HA-
YA€ThCS €KCTEHCHUBHA BIACTUBICTh, MPH LOMY ii YMCIOBE 3HAYEHHS
BUPAXKAETHCS B C€TAJOHHUX OMUHMIIX: 15 TokapiB, 1000 cormiaimbHHX
(“cranmapTHux’) ¢axTiB. BiTHOCHOIO BEIMYMHOIO BU3HAYAETHCS IHTEH-
CHUBHA BIJIACTHBICTb, SIKA O3HAYAE YACTKY OJUHULD 3 JCSIKOI BHUIOBOIO
O03HAKOIO Y MHOKHHI OJIMHHMIIG 13 3aTaIbHOI0 POJAOBOIO O3HaKo0: 15/30 =
= 1/2 = 0,5 yacTku CTAaHOBIATH 15 ToKapiB y poOITHUYIN OpuTaai Yuceb-
HicTro 30 oci6; 200/1000 = 0,2 gacTku cTaHOBIATH 200 MOTITUYHUX (aKTiB
13 3aranbHOi KinmbkocTi 1000 couianpHux ¢akTiB. [Topsia 3 vactkamu Bia-
HOCHI BEJTMYMHU BUPAKAIOTHCS TAKOXK y MPOLICHTAX.

BHacimok pi3HOMaHITHOCTI ¥ CKJIAIHOCTI COIlialTbHOI (hOpMHU OpTraHi-
3a1ii pearbHOrO CBITY, K4 BKJIFOYA€E, KPIM COLIIalbHOI, O10710TiuHY 1 }i-
3U4Hy (HOPMHU, CUCTEMA COIAIbHUX MOKA3HUKIB TAK CAMO € CKJIaJIHOIO 1
PI3HOMAHITHOIO SIK 3a PIBHSIMM COLIIaJIbHOI OpraHizailiii, Tak i 3a chepamu
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COIlaJIbHMX BiHOMIEHb. CHCTEMA COLIAIBHUX MOKA3HUKIB OXOIUIIOE Cy-
CITITBCTBO 3arajioM, OKpeMi COIliaJIbHI IHCTUTYIIII i yCTaHOBU, OKpEMi Co-
IiajJbHI SBUINA, KOJEKTUBH, KOHTAKTHI TpyIH, ocoductocti. CorlianpHi
YTBOPEHHS Ha KOXXHOMY DPiBHI CKJIAJHOCTI ONMMCYIOTHCS 3arajbHUMH U
crienmipiTHIMU I HUX MOKa3HUKaMu. [1pu po3poOIni CHCTeMH collialib-
HUX OJIMHUIIb HA TIEPIIOMY eTalll BUBHAYAIOTh MHOXXUHHU, SIKI BXOJSTD J10
CKJIaJy COIaJbHUX YTBOPEHB PIBHS U colliaibHOI chepr (sIKi BU3HAUA-
FOTBCS COIIaJIbHUMH 1HCTUTYIISIMA: TOJITUKN, EKOHOMIKH, TIeAaroriKu,
KyJIbTYpH, IIT00Y ¥ ciM’1, pemirii). [Ipupoma K0XkHOI 3 MHOKUH TTO3HA-
YaeThCS HOMIHAJIOM SIKOCTI, a BIIMTOBITHA eJIEMEHTapHA OJMHUIIS € MipPOIO
BUMIpIOBaHHS. MHOXHWHHU y CKJIaJl COIlialIbHUX 00’eKTiB (“peueii”) € ix
€KCTEHCHBHUMHU BIIACTUBOCTSIMH, & OJIMHUIII ITIX MHOKWH 3 BIIITOBITHUMU
HOMIHAJIAMU SIKOCTEH YTBOPIOIOTH CHCTEMY (DYHIAMEHTAJIbHUX COIialb-
HUX TTOKA3HUKIB. BiTHOIIEHHS X MHOXXWH Y PI3HUX MOEIHAHHSIX YTBO-
PIOIOTH CUCTEMY MOXITHMX MTOKA3HUKIB IHTEHCUBHUX BJIACTUBOCTEH.
Hwxue HaBeneHi MpUKIaIu MPOCTUX 1 CKIIAIHUX €KCTEHCHUBHUX U 1H-
TEHCHUBHUX ITOKA3HUKIB Ta IX OJMHUII BUMIpY:
» [lpocmi excmencusHi TOKA3HUKH, BUMIPIOBAaHI MPOCTOIO MipOIO:
HaceseHHs: | 100una, MHOXKIHA YMOBHUX OJMHHUIIG: | ouxo, bar.
o Ckaadui ekcmerncusHi TOKa3HUKH, BUMIPIOBaHI CKITaTHOIO MipOIO:
TPyAOBI 3aTpatu: 1 s1100.-200.
e [nmencueni TOKa3HUKU PI3HUX MOPSIKIB Y (hOPMi BITHOIIECHD Mip:
TyCcTOTa HACeNCHHS: 1 1100./k6. KM, 3apIUIaTA: 2PUBHS/TI00. -MIC.
o [nmencuerni TOKa3HUKH Y (POPMI CTYIICHIB SIKOCTI, 3aJaHUX OPIMHAIIb-
HUMH YHUCITAMU:
KkBamidikaitis poditauka: I-VI pospso.
e [umencueni TOKA3HUKHU Y POPMI CTYIICHIB SIKOCTI, 3aJaHUX BepOaTbHO:
a) 3a JIOTIOMOTOIO CTYIICHIB TOPIBHSHHS SIKICHUX NPUKMETHHUKIB:
CTYIIHB CTATYCY: HAUSUWULL, BUCOKUL, CePeOHill, HUSbKUL, HAIHUICUULL,
0) 3a JOTIOMOTOIO CIeIliaJJbHIX HAMCHYBaHb:
paHXyBaHHS MTOCAJT BUKJIAAAUiB BY31B: acucmenm, cmapuiuil 6UKIaoad,
ooyenm, npogecop.

KonTtponsHi nuraHHs

1. Sl BU3HAYAIOTHCS COIiaIbHA SIKICTh, COIIANIbHA Pid 1 collialbHa BIIACTUBICTH?
2. Oco6MBOCTI BUMIPIOBAHHS 00’€KTUBHUX 1 Cy0’€KTUBHMX COIIaIbHHUX ITOKA3-
HUKIB.
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13.

. Tunomoris 1 0coOOIMBOCTI KA BUMIPIOBAHHS BIACTHBOCTEH.
. CyTh BUMIipIOBaHHS IHTEPBATY 1 BUMIPIOBAHHS B TOYIII.
. Y qoMmy momsirae po30iKHICT OOTPYHTYBAHHS PO3TIISITYBAHOI THUITOJIOTI] IITKAIT

i Tunotorii mkaj C. CriBenca?

. Ocob6mmBocTi knacu¢ikamiifHoi (HOMIHATbHOT) IIKAJIH.

. Oco6mmBOCTI KyMYIISTUBHOI (KapIuaabHOT) ITKAIH.

. Ocob6mmBocTi cTpaTudikamiinoi (OpJUHAIBHOT) ITKATH.

. o Take sKiCHWI 1 KUTPKICHHUI aHATI3N COMIATPHUX YTBOPEHB?

. OxapakTepusyiiTe MoXiJgHe, ONOCepeIKOBaHe if iMIepaTHBHE BHUMIPIOBAHHS

IHTEHCHBHUX BIACTHBOCTEH.

AKCIOMaTHYHI TTOJIOXKEHHS Mo (iKcaIifo paHry i piBHOMIPHOCTI psiTy OpIu-
HaJTBHUX YHCEIL.

UuM 3yMOBITIOETHCSI HEPIBHOMIPHICTD IIKAJT IHTEHCHBHUX BJIACTHBOCTEH?
Buu conianbHUX MOKA3HUKIB.
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KBANIMETPUYHUX NIAXIA
A0 3ACTOCYBAHHA
MATEMATUYHUX METOAIB
Yy COUIONION4YHUX
AOCNIAXEHHAX




KBamiMeTpuyHUi MiAXia 40 BUKIIAAY MaTeMAaTHYHUX METOIB Y COIIIO-
JIOTIYHUX AOCIIUKCHHSIX 3aKiIaJeHui y cTpykTypi cxemu 10.1 “Cucrema-
THKa TTOKA3HMKIB, IIKaJ, IPUHIUIIB 1 METOMIB BUMIPIOBaHHS~ 3BIIKU
BUITIMBAE, [0 HAUTTPOCTIIIINM € METOJl HOMIHAIbHO20 BUMIPIOBAHHSI, TOO-
TO METOJl SIKICHOTO aHai3y CoIlaJbHUX YTBOpeHb. HacTymHum 3a
CKITQTHICTIO € npsive BUMIPIOBAHHS, SKOMY BIAIIOBITA€ KITbKICHUI aHaII3
EKCTEHCUBHUX MTOKA3HUKIB COIIAIbHUX YTBOPEeHb. HalbibIIe yBaru mpu-
JIJIEHO METOJaM Henpsmo20 BUMIPIOBAHHS IHTCHCUBHUX BJIACTHBOCTEH
COIIlaJIPHUX 00’€KTIB. Y CBOIO Uepry, SIK BUILTHBAE 31 cxemu 10.1, Hempsime
BUMIPIOBAHHS BKITIOYAE NOXIOHe, onocepeokosane M ivnepamusHe. Y Tako-
My TTOPSIIKY BUKJIAJICHO BIIMOBIAHI MaTEMAaTHYHI METOIU COIIOIOTIUHIX
nmociimkenb y yactuHi 111, HacaMkiHelb pO3IIITHYTO METOIH TOPIBHSITH-
HOTO aHall3y Pi3HUX EMITIPHYHUX ITOKa3HUKIB Yepe3 IHTeTpOBaHUN I10-
Ka3HUK nomycHocmi MHOXUHU. [lolaHa cucTeMaTHKa MATEMATHUHUX
METO/IIB BIMOBIAA€ CTPYKTYPI MpeaMeTa KBaIMETPii.

AlJte BCl BUIM MATEMaTUKO-CTaTUCTUYHOTO aHAII3Y Pe3yJIbTATIB COIIIO-
JIOTIYHUX JTOCTIIKEHb 3IIHCHIOIOTh HA OCHOBI BUOIPKOBOTO (a HE CYIiThb-
HOT'0) ONMUTYBAaHHS, 1 TOMY, TICPIII HIXK aHAJII3yBaTH Pi3HI MAaTEMaTHYHI Me-
TOJIM 32 HABEJICHUM JIOTTYHUM IMOPSIKOM, PO3TISHEMO BUOIPKOBHI Me-
TOJI.
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Po3pgin 11 —
BUBIPKA

BiporinHicTh BUCHOBKIB PO 3aKOHOMIPHOCTI COIIIAJIBHUX SIBHII] 3alie-
KUTH BiJl CTYIIEHS SKOCTI BUKOHAaHOI BUOIpKU. BubipkoBumii MmeTos € oc-
HOBHUM Y COIIOJIOTIYHUX JOCITIHKCHHSAX (IUB. po3ain 3). Bukopucranus
PI3HUX METOJMK PO3PAXYHKY BUOIPKOBOI CYKYITHOCTI CIIPUYMHEHE CKJIa-
HICTIO 1 PI3HOMAHITHICTIO COIaTbHUX 00’€KTIB, SIKi OMUCYIOTHCS CTATUC-
TUYHUM PO3TOJIIIOM 6araTOMipHOI BUNIAJKOBOI BEIMYMHH.

3a cTyneHeM MOBHOTH OXOTUICHHSI TOCIIKEHHSIM T'eHepaibHOI CYKYII-
HOCTI IHUBIJIIB PO3PI3HSIOTH JIBA BUJIU CTATUCTUYHOTO CIIOCTEPEIKEHHSI:
cyyinvhe 1 Hecyyinvre. HacTo CyLiTbHE CIIOCTEPEKEHHS BAXKKO 400 HEMOXK-
JIMBO OPTraHi3yBaTH 1 BOHO JTOPOTO KOIITYE, K, HAMPUKIAA, CYIUIbHHUHA
Mepenuc HacelleHHs Kpainu. BolHOYac Ha OCHOBI OpraHi30BaHOTO 3a 3a-
KOHAMH MAaTEMAaTUYHOI CTATUCTUKH BUOIPKOBOTO CITOCTEPEKEHHS MOKHA
oJIep)KaTH Taky camy iH(GOpPMAIIiIo PO reHepajibHy CYKYITHICTD 13 3a/10-
BUIBHOIO TOYHICTIO. HecyIliibHe ClIOCTEPeIKEHHS 3A1MCHIOIOTh 8UOIDKOGUM
1 Hanpasaenum BiTOOPOM.

PosrisiHeMo MeToMKy (opMyBaHHS BUOIPKH, SIKa BKITIOUYAE GIUCHE-6U-
naokosy i kgomuy BuOipku. OCTaHHS € IPHUKIAJIOM 0AaraTOMIpPHOIO SIKiC-
HOTO i KUIBKICHOTO aHaJIi3y.

3BakxaTUMEMO Ha Te, 110 CYKYITHICTh IHIMBI/IIB ONMUTYIOTH 32 iX cy0’eK-
TUBHUMH I 00 €KTUBHUMHM BJIACTUBOCTSIMU, iK1 00’€JHAHI B OCHOBHUH 1
cotianbHO-IeMorpadiunuii 6JI0KM colioaoriuHol ankeTu. [lepii Biractu-
BOCTI 0COOM HAOYTI HEIO Bijl HAPOJIKEHHS a00 B pe3yJIbTaTi TPUBAJIOrO
HAYYiHHS 1 BUXOBAHHS, & JAPYTi MOKYTh 3MIHIOBATHChH ITPOTSTOM ITEBHOTO
yacy. BiacTuBOCTI mepIioro TUITy, Taki SIK CTaTh, BIK, Mpodecis, OCBiTa,
kBaidikalis, napTiiHICTh, BIPOCIIOBIAAHHS TOIO, CTAHOBIIATH COLIAIb-
HO-JeMorpadiunuit 6ok ankeTn. OCKUIBKHU 111 BIACTUBOCTI CTiHKI, TO 3a
HUMU BEIyTh CTATUCTUKY Pi3HI CTATUCTHYHI YCTAHOBH, 1 3aBJISIKU [[bOMY
JIOCITITHUK MO’KE€ MaTH MPO HHUX MOBHY iH(popMmatiro. Tak, y Bimmimax
KaJ[piB YCTAHOB, MIJIMPUEMCTB, BUIIMX 3aKJIaJiB OCBITH € CTATUCTUYHI
JaHi Mpo colianabHO-AeMorpadiuHi XapaKTepUCTHKU MpalliBHUKIB,
CTYACHTIB ToIIO. I ofepKaHHS 3a HUMU PO3IOIIIIB PECIIOHACHTIB 3
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JOCTITHUIIPKOIO METOIO HE Tpeba BUKOHYBATH CHEIialIbHI JOCITIIHKSHHS:
iX poJib B aHKETaX JOMOMIDKHA.

Mera NpuKJIaJHUX COIIOJOTIUHUX JOCTI/IKEHb CIIPSIMOBaHA TIEPEBaXK-
HO Ha BHSIBIICHHSI TIPOOJIEM 3a Cy0’€KTUBHUMH MOKA3HUKAMHU, TAKUMH SIK
rPOMAJIChKa AYMKa BiTHOCHO JesIKOT MpobsieMu abo CTaBJICHHS 10 JAESKOi
noii, siBuia, cyd’ekra un 00’ekTa, sika (GOPMYETHCS Y MPOLIECT TPYAOBOT 1
rPOMAJICHKOI TiSIIBHOCTI i SIKY MOKHA 3MIHUTH TIiJl BIUIMBOM 30BHIIIIHIX
YUHHUKIB, TAKUX SK NMEPEKOHAHHS, BUXOBAHHS, MpoMaraHaa, pekiama
tomo. IToaiOHI XapaKTepUCTHKH y (OpMI 3allUTaHb CTAHOBIISITH OCHOB-
HU OJIOK cOoLioJIoriyHOl aHKeTU. IHauBIAK 3a BIAIOBIASMU Ha Ll 3aIlu-
TaHHS YTBOPIOIOTh CTATHCTUYHI PO3IO/IIIN Ha TIEBHUH Yac, 1 38 IIMMU T10-
Ka3HUKAMH HEMOJKJIMBO BECTH CTATUCTUYHMIA 00JTiK. TOMy 1110710 HUX He-
Mae BIIOMOCTEH Mpo reHepalibHy CYKYIHICTh. Majio Toro, BUSHAUEHHS
3aKOHIB PO3MO/LIIB IHANBI/IB 1 IX MapaMeTpiB 3a IUMHU MTOKA3HUKAMU €
METOIO CTATUCTHUHOI'O COIIOJIOTTUHOTO JTOCIIKEHHSI.

V BUOIpKOBOMY METO/II BIITBOPEHHS PO3MOJIIIIB TeHEPATbHOI CYKYIT-
HOCTI iHAUBIIB 32 00’€KTUBHUMU 1 CyO €KTUBHUMH BJIACTHBOCTSIMH BUKO-
PHUCTOBYIOTH PI3HI MIAXOAM. 32 00 eKmugHuMuU COLIATIbHO-IeMOTrpahiuHm-
MU BJIACTUBOCTSMH (DOPMYETHCS 3MEHIIIEHA MO/JIENb PO3IMOILTY TeHepalb-
HOT CYKYITHOCTI Ha OCHOBI iH(pOopMallii CTATUCTUYHHUX BiJOMCTB IIIJIIXOM
(opmyBaHHS KBOT — 3MEHIIICHUX “YapyHOK™ 3 TICBHUMHM 3HAUCHHSIMHU TIC-
peXpecCHUX CoIliallbHO-AeMOrpadiyHUX XapaKTCPUCTUK IHIWBIIIB, Ha-
MIPUKJIA/ YUCENBHICTD “UapyHKH’, sIKa BKITIOYAE 3HAYEHHS “OaxajaBpiB”,
“20-TH pokiB”, “IOHAKIB”, CTAHOBUTH KBOTY. ['paTka KBOT BimoOpaxae
MPOTIOPIIIHO 3MEHIIEHY CTPYKTYPY OaraToMipHOI reHepalibHOI CYKYII-
HocCTi. BinmoBiHy BUOIpKY Ha3UBAIOTh KEOMHOI).

3a ¢y6 ’exmugnuMu BIACTUBOCTSMH 3MEHIIIEHA MOJIENIb TeHePalIbHOI Cy-
KYITHOCTI € 1i 4YaCTUHOIO, JIe BIITBOPIOETHCS 3aKOH PO3IOAUTY OaraTomip-
HOI CYKYyITHOCTI 3arayiioM. Taky BUOIpKY Ha3UBAIOTh G1ACHE-8UNAOKOBOIO.

Ha mpakTui BuOipKy 94acTo 3MIHCHIOIOTD TUTBKY 33 00 €KTHBHUMM Xa-
PaKTePUCTUKAMHU COLIIATbHO-IeMOrpadiqHOro OJI0KY 1 IpU LIBOMY HESIBHO
PO3YMIIOTH, 1110 30epeKeHHs 32 HUMHU MPOTOPIIi y BUOIPKOBIH CyKyII-
HOCTI 320e31euye pernpe3eHTaTUBHICTS 1 32 CyO’ €KTUBHUMH XapaKTePHUC-
THKAMH.

OOrpyHTYBaHHS YMCEIIBHOCTI 71 BUOIPKOBOI CYKYITHOCTI, siKa 3a0e3re-
yy€e HEOOXI{HI TOUHICTh 1 HAAIMHICTh, PO3MIISIHYTO B po3aii 1.3. Oxepixa-
Hi hopmynu i moBTOpHOI (3.6') 1 6e3moBTOpHOI (3.6") BUOIpOK 3a IH-
TaHHSIMH COIIIOJIOTIYHOI AaHKETHU 3 YUCIIOBUMU IITKAJIAMU 1 BIIITOBIAHI (op-

142



mynu (3.6%) 1 (3.6") 3a AMXOTOMIYHUMM LIKAJaMH € 6A30BUMH JIsl BU-
OipOK 3 BUITAAKOBUM BiTOOPOM IHIWBI/IIB JIJIsST OITUTYBAHHS.

CucreMaTn3yemMo i 0OOTOBOPMMO HaWUacTillle BUKOPUCTOBYBaHI Ha
MMPAaKTHUIl METOIHM PO3PaXyHKY BHOIPKOBOI CYKYITHOCTI Ta CITocoOu Big0o-
Py IHIUBITIB.

3aJIe)KHO BiJ METH COIIOJIOTIYHOTO TOCIIKEHHS I OJIep>KaHHS 1H-
opwmariii mpo 06’€KT BUKOPHUCTOBYIOTD NPONOPYILIHY 1 Henponopyitiny BU-
Oipku.

PosrisnyTi érnacne-eunaokosa, a TaKoX paiionosana (munosa) BUOIpKU
HaJIeKaTh JI0 nponopyitinol, OCKUTBKH ii 0OCIT MPOMOPIIHHUT “pizHOMA-
HITHOCTI” TeHEepaIbHOI CYKYITHOCTI 3 pO3TIISAYBAHOTO MUTAHHS, KA BH-
3HAYAETHCH BEJIMUNHOKO quctepcii. O4eBUIHO, IO MPH “OTHOMAHITHOMY
CKJIa/ll TeHepaIbHOI CYKYITHOCTI 3 PO3TJIS/IYBAHOTO IMUTAHHS, SKa OIMHUCY-
€ThCsI, HANPHUKIAA, 3aKOHOM pO3MOAITY y BULJIAA O-GyHKIIT (IuB.
po3ad. 2), moTpiOHAa HeBENIMKa KIIbKICTh OCIO I ONMUTYBAHHS 4epes3 iX
“OMHOMAHITHICTB, a MMPH BEJIUKIN “pi3HOMAHITHOCTI” CKJ1aay oci0, po3-
ITOJTLJT STKOT'O OIMUCYETHCS KPUBOKO 3 BEJTUKUM PO3CISTHHSM, TTOTPIOHUIN Be-
JIUKUN 00CAT BUOIpKH, 1100 y Hilf OyII0 TOJAHO If0 “pPI3HOMAHITHICTH Ha
BCIHl mkaii XxapakTepucTuku. OcoOIMBO BaXXJIMBO IEpeIaTH XapaKTep
PO3MOAITY Y BUOIPIN IS CTATUCTUYHOTO 00’€KTa, IKUI OTUCYEThCS Oara-
TOMOJIAJILHUM PO3IOJIIJIOM BUTAIKOBOT BEJTMUHHHU.

IHOI TOCTAE MOTpeda 30CepeIUTH yBaTy Ha CHCUGIYHUX 0COOITUBOC-
TSIX THIOBHX T'PYI, 1 TOJI TOUIIBHIIIE 3MIHCHUTH HENnponopyiiry eubipky.
Hampuknana, mpu BUBYCHHI CHCIIU(PIYHUX MOKA3HUKIB JIESIKOI TPYIH Y
CKJIaJll TEHEPAITbHOT CYKYITHOCTI MOJKE BUSIBUTHCh, 10 THITOBI MPE/ICTAB-
HUKH IIET TPYMU 4yepe3 X Maly YUCETbHICTh MOXYTb HE BUSBHUTHCH Y
MIPOTIOPIIiHIN BUOIpIi. Tak, SKIO MeTa TOCTIKEHHS ITOJIITae B OOTrpyH-
TYBaHHI BUCOKOI YCHIIIHOCTI (3HAUEHHs G2 MaJjle) IPYITH CTYIEHTIB BUILO-
0 HABYAIILHOTO 3aKJIaJly, TO Yepe3 Mally YHCENbHICTb ISl rpyma Oyjie mo-
JTaHa MaJIMM YHCIIOM Y BUOIPIIi 1 MOXKe HE BUSBUTHUCH y BUOIPIl CTYICHTIB
3 HIMPOKUM Jiala30HOM YCHILIHOCTI (3HaueHHs O2 BEJIMKE), OpraHi3o-
BaHIN 32 MPOMOPIIIIHAM IPUHIUIIOM. Y IIbOMY pas3i CITi/T BHKOPUCTOBYBa-
TH HETIPOIIOPIIIHY BHOIPKY.

Henpormopiriliny BuOipKy MOKHa pealli3yBaTH KiJIbKoMa criocodamu
(cxema 11.1):

* BHUOpATH OJIHAKOBY KUIBKICTh OCIO ISl ONUTYBAHHS 1} =71y = ... = n

3 yCiX f HEpIBHMX THUIIOBUX I'PYII;
* 3 KOXXHOI THIIOBOI TPYIH BUOPATH JAESIKY KITBKICTh OCIO, 110 Oyme
IPONOPLIAHOIO IX KUTLKOCTI N, y reHepalibHii cyKynHocTi n;=nN, /N,
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Cxema 11.1
@opmyH 1151 pO3PAXyHKY 00CATY BHOIpKH

Ilponopuiina éubipka
IloBTOpHA Be3nosropHa
Baacne-sunaokosa

" 125 n= 12*N
N NN + %7
Tunosa (paiionosana)
22 - 2s°N
n= =2
N NN +12s

Henponopuiiina éuoipxa
a) BiIOIp 0AHAKOBOI KITBKOCTI OJMHULb 38 TPYIIAMHU:
n=fn. TpH n,=n =ny=..=
6) BifOip, MpoMOPLItHUI BEMUYNHI TPYIT:
n=3%n, T1pu nl-=n%;
B) Bi0Ip, MPONMOPUIHIIA cepeqHIM KBaAPATUIHUM BiIXUICHHSIM TPYIL:

Nis;

n=3%mn,  0pu  m=n——.
2 18

He
1. 1718t KUIBKICHOT XapaKTepPUCTHKH 2. 1St IMXOTOMIUHOI XapaKTePUCTUKU

c=1 ' XEw=w

x= > xin 1

sz=i (x,-%)n 2=yl -w)=w
n'z i ; s==w( w)—wow1

ne n' — obcAr BUOIPKHM Y NPOOHOMY OTIMTYBaHHi, 72 — YacTOTH;

N — KIJTBbKICTb €IeMEHTIB y TeHepaJbHil CYyKyITHOCTI;

N, — KUTbKICTh €JIEMEHTIB B /-ii THTIOBi} Ipymi;

7 — KIUTBKICTh €JIEMEHTIB Y BHOIPKOBIH CYKyITHOCTI;

71, — KiIbKiCTh €JIEMEHTIB y i-i TUMOBIH IpyTIi BUGIPKOBOT CYKyIHOCTI;
s — OliHKa AUCrepcii 3 IPOGHOTO ONUTYBAHHS;

§° = S s?/f — cepenns aucriepcis BuGipku 3 OLIHOK TUCIIEPCIi 34 f TUIIOBHMHU IPYIIAMM;
A — rpaHUYHA TOMHIKA BUOIPKH;

t — KoedilLlieHT T0Bip’s, 200 KpaTHICTh CepeHbOI MOMMIKU BHOIPKH |, [0 BU3HAYAETHCS
BEJIMYMHOIO JTOBipUOi IMOBIPHOCTI Y
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* 0obcar Bubipku n,y TI/I]'IOB.II\/'I rpymi BUOpaTu npo'riopuu”ﬂ.{o cepest-
HbOMY KBaJPATUYHOMY BIAXUIICHHIO O, Y KOXHIH TpyIl, OLIHKH
SIKUX BU3HAYAIOTHCS 3 TPOOHUX ONUTYBAHb.

st po3paxyHKy oOcCsTy BHOIPKH 72 3aMICTh HEBIJIOMOI TeHEpaJIbHOI
Jucriepeii 02 BAKOPUCTOBYIOTD 1i OLIHKY 52 3 IPOOHOIo ONUTyBaHHs. J1s
KITBKICHUX TTUTaHb I MPpOoIeaypa 000B’I3K0Ba, a I JUXOTOMIUHHUX —
HEOOOB SI3KOBA, OCKIUTBKH ISl PO3PAaXYHKY YNCETTLHOCTI 72 MOYKHA BUKOPH-
CTaTH MaKcHMMallbHe 3HAUeHHs aucrepcii 62 = pg = 0,25 npu oHAKOBOMY
po3moAiTi onmuTyBaHUX 0cib 3 Bigmosigsamu “Tax” 1 “Hi”: p =¢ =0,5. Le
JTa€e 3MOTy pO3paxyBaTH 3aBUIICHY KUTBKICTh BUOIPKOBOI CYKYITHOCTI, IIIO
rapaHTy€E BUIIY TOYHICTh BUMIPIOBAHHSI.

I[Ticrst TOro sIk BU3HAUEHO BEIIMUMHY BHOIPKOBOI CYKYITHOCTI 72, HE0O-
X1THO BiZIIOpaTH JUIsl OMUTYBAHHS 71 KOHKpEeTHUX oci0. Halfuacrimre 3acto-
COBYIOTH TakKi crocoou Bimbopy ocib:

* MEXaHIYHUH, KOJHW 13 3arajbHOTO CIHCKY PECHOHACHTIB HOMED
OMUTYBAHOTO BU3HAUAIOTH Yepe3 3a/IaHUN IHTEpBaJl, SIKUi 00UmC-
JIFOETHCS SIK BITHOIIICHHSI BEJIMUMH T'¢HEPATBHOI 1 BUOIPKOBOT CYKYTI-
HocTeil: W =N/ n;

* KepeOKyBaHHS, KOJM OCIO JUIsl ONMUTYBaHHSI BUZHAYAIOTH IIIJIIXOM
BUTSITYBAHHS 3 YPHHU KapTOK 3 IPI3BUIIIAMHU PECITOH/ICHTIB;

* METOJI BUTIAJIKOBHX YUCETI, KOJIM HOMEP OMUTYBAHOI OCOOM Y CITUCKY
PECTOH/ICHTIB BU3HAYAIOTH 3a JIOTIOMOTOI0 TaOJIUIlh BUIAJIKOBHUX
qucen.

ITpoanamizyemo opMyBaHHS BUOIPKH B COIIOIOTIYHOMY JTOCITIIKEH-

Hi 3 Tpo0JIeM CTYICHTIB-BUITYCKHUKIB BUIIIOTO HABYAJIBHOTO 3aKIay.

BukopucraeMo METOANKY 8/idcHe-8unadKo60i BUOIPKY ISl BA3HAYCHHSI
YHCEITbHOCTI BUOIPKOBOI CYKYITHOCTI 72 1 METOJIUKY K680MHOI BUOIPKU IS
30CepeKEHHS TTPOITOPINIH MK KIJTBKICTIO CTYIEHTIB 3 PI3HUMH COIliaJIbHO-
JneMorpadiuHUMH XapaKTepUCTUKaMU. I MeBHOCTI MPUITYCTUMO, 1110
CTyJICHTaMM € OakajaBpH, CICMiaIiCTH 1 MaTriCTpu MaTeMaTUYHOT O, 0i0-
JIOTIYHOTO 1 COIIOIOTIUHOTO (PaKyIbTETIB

Ha mepmomy erarm ¢gopMyBaHHS BHOIPKM BH3HAYMMO MiHIMaJIbHE
YUCIIO CTY/ICHTIB, SIK€ HEOOXITHO OMUTATH ISl OJIEP’KAHHS BIZIOMOCTEH 3a
BCiMa ITUTAHHSMH COIIIOJIOTIUHOI aHKETH 3 3aJ]aHOI0 TOUHICTIO (perpe3eH-
TaTUBHICTIO) 1 HAAIHHICTIO.

Hexait mpu po3risai penpe3eHTaTUBHOCTI BUOIPKH 32 OCHOBHHUM 0J10-
KOM MPHUITYCKA€EThCS, IO TeHepabHa CYKYMHICTh Hamiuye 600 cTyacHTIB,
KOJKEH 3 SIKMX Ma€ OJTHAKOBUH IIAHC MOTPAIUTH y BUOIPKY. Y IbOMY pasi
JUIS BU3HAUEHHS 00CSTY BUOIPKM CKOPHCTAEMOCS METOAMKOIO PO3paXyH-
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Ky BJIaCHe-BHIIAJIKOBOI BHOipku. Bubipka 3abe3meuye penmpe3eHTaTHB-
HICTh 3a BCiMa MUTAHHSIMH OCHOBHOI'O OJIOKY aHKETH, aje JUIsl IeBHOCTI
po3paxyeMo BUOIpKOBY CYKYITHICTB 3a TBOMA IMUTAaHHIMHU — KIJTbKICHOMY
1 JUXOTOMIYHOMY:
e “SIx Bu omiHroeTe CBilt piBeHb 3HAHB?” (OmiHKH 1, 2, 3, 4, 5);
e “Up Bu3Hauwiauchk Bu 3 micuiem pobdotu?” (Bimmosimi: 1 — “Tak”;
0 —"“Hi").

ITpu popmyBaHHI penpe3eHTaTUBHOI BUOIPKH 3 MU TaHb COIlialIbHO-IC-
MorpadigHOro 610Ky reHepajbHa CYKYIHICTh BBAXKAETHCS CTPYKTYpOBa-
HOIO 3a TpboMa TMOKa3HHuKaMu: “Dakynprer”’, “CremiairbHICTh’ 1
“Cratp”. Qs 30epeKeHHS MPOITOPIIN MK ITUMHU TTOKa3HUKaMU BUKOPHC-
TOBYIOTh KBOTHY BHOIPKY.

JIns BU3HAYEHHS YUCEIBHOCTI 72 32 METOJIMKOIO BJIACHE-BUIIAIKOBOI
moBTopHOI (3.6") 1 6esmoBTOpHOI (3.6") BUbGIpoK (cxema 11.1) moTpiOHI
Taxl aaHi:

a? — aucnepcisi reHepaIbHOI CyKYITHOCTI;

A — TpaHWYHA ITOMITKA BUOIPKH;

{ — KPAaTHICTh CEPETHBOI ITOMIUTKUA BHOIPKH ;

N — YHCETBHICTh TeHEePaIbHOI CYKYITHOCTI.

I'paHMUHY TOMMIIKY BUOIPKHU A BCTAHOBJIIOIOTH JIOTIYHO Ha OCHOBI BH-
PpIlIEHHSI TUTAHHS PO JTOMYCTUMUI CTYIIHb BIIXUJICHHS MapaMeTpiB, sKe
BCE X JTa€ 3MOTY CYJIUTH PO ICTUHHHUH CTaH 00’€KTa, TOOTO MPO ICTUHHI
3HAUCHHS ITapaMeTpiB (30KpeMa, CePeTHIX apu(PMETHIHUX) PO3ITOILTY Te-
HepabHOI CYKyITHOCTI. Y (hOopMyITy Ul pO3paxyHKy BHOIPKH IMOTPIOHO
MiJICTABUTH 3HAYECHHS MOMUIIKH Y BiJITIOBITHUX OJAMHUIISX, HATIPUKIIAM, Y
Oaax mpu OIIHII 3HaHb. Hexall rpaHWYHA ITOMIITKA BUOIPKH JOPIBHIOE
0,1 6ama, o s cepemHboi X = 3 Oam cTaHOBUTH 3,3 %.

Jns AMXOTOMIYHOI'O MHUTAHHS, SKE BUPaXXae 4acTKy, TPaHUYHA IO-
MMJIKA TaK CaMO BHPaXa€ThCs B YacTKax, ckaximo, A = 0,05, 1mo ckBiBa-
JIEHTHO TToMuti 5 %.

TakuM YMHOM, TIPUITYCKAETHCS, IO Y “BIIIKY’, MK SIKOI BU3HAYa-
FOThCS 3HAYCHHSIMU + A BIIHOCHO BUMIPSIHOTO CEPEIHbOIO 3HAUCHHS X,
MOTPATISE 3HAUCHHS TeHEPAIBHOI CEPE/IHBOI &

X-A<asx+A

Jis BU3HaueHHs1 KoeilienTa JOBIpH / 3a7JaMOCsl pIBHEM 3HAYYIIOCTI
€ =0,05, sxkomy Bignosigae goBipua iimoBipHicTbs ¥ =0,95. Ie o3nauae, mo
31 100 rimoteTnyHMX BUOIpOK y 95 reHepanbHa cepe/iHs a Oyae oXorieHa
“BHJIKOFO” X * A1 TUIBKH y ITSITH @ BUSIBUTHCS 32 MEKaMM ITi€] “BWIIKN .
3BiZICM BUWIUIMBAE JIOTIYHMWIM BHCHOBOK: HAJIWHICTh €QWUHOI peanbHOI
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BHOIpkH 1OpiBHIOE 95 %. I3 mon. 2 nis GyHKIIT HOPMATIBFHOTO PO3MOJILITY
Taycca (2.9) 3Haxoammo, 1o WMoBipHOCTI Y =0,95 Bigmosinae ¢ = 2.
Hapemri, 3aMicTb HeBizoMoi aucnepceii 02 micTaBuMo ii OLIHKY 52, 00-
YUCJIEHY Ha OCHOBI JaHHMX ITONEpeIHbOro omutTyBaHHS 100 CTymeHTIB
pi3HUX (aKyIbTeTiB. Pe3yabTaTé OOUYMCICHHS OHCIEpPCii HaBeIeHI B
tabn. 11.1: s2 = 0,88. s AMXOTOMIYHOIO NMUTAHHS BUOGEPEMO MAKCH-
MaJIbHY JUCIIEPCIIO sfmx = 0,25, ToOTO YKCETbHICTh BUOIPKH BHOEpEMO i3
3a1acoM.
Tabnuys 11.1
Pe3yabTaTn npodHoro onuTyBaHHs U OLIHKH reHepaIbHOI AucHepcii
y dopmyaax st BUGIpKH

Tun Buioi | [Tutanus ankeTn “SIx Bu ouiHroere cBiif piBeHb 3HAHB?”
OCBITH [0 iscn 1 2 3 4 5
Yacroru n; 0 8 24 8 0
bakanasp | Biznocni uacrotu w; 0,0 0,2 0,6 0,2 0,0
Tlapamerpu =40 Xx=3 s2=04 s5s=0,63
Yacroru n; 4 2 4 10 0
Crenianict | BinnocHi yactotu w, 0,2 0,1 0,2 0.5 0,0
Tlapamerpu n" =20 x=3 =14 s=12
Yacroru n; 0 4 16 12 8
Marictp | Bimnocni uacrotn w; 0,0 0,1 0.4 0,3 0,2
IMapamerpu n" =40 Xx =36 s2=0,85 s5=0,92
Yacroru n; 4 14 44 30 8
3;‘; 1@‘3’;‘ Bimsocui uacrorn w, | 0,04 0,14 0,44 0,30 0,08
IMapamerpu n=40 x=32 s2=088 s5=094

Hexait yncenpHICTh TeHEpaIbHOI CYKYITHOCTI cTyAeHTIB N = 600 ocib.
OO6unCINBIIM 3HaYeHHS A, ¢, 5% 1, 3Ha10uu N, BU3HAUUMO /171 TIOPIBHAHHS
YUCEIBHICTh OMUTYBAHOI CYKYIHOCTI 3a ¢hopmyiamu (3.6") 1 (3.6") moB-
TOPHOI 1 6e31ToBTOPHOI BUOIpoK (cxema 11.1) mis Toro, 00 OIIHUTH, YU
ICTOTHO PI3HATHCS OJIcp)KaHi 3HAUCHHS 7:

IMOBTOPHA BUOIpKa

22 2

2

o _’s _ 2’0388 _352:
N 0,12
2 2
22,2
nl‘lOBT, IOUX = tW—gWI = &25 = 400a
N 0,05
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Oe3rmoBTOpHA BHOIpKa

- 'n _ 2°[088600 o
T NN 2P 012600 +22 0,88 ’

fwom N 22025600 240
2 2 - 2 2 - :
NN +2wyw, 0,057 [600 +2% 0,25

3 oJleprkaHUX 3HAUCHBb YHMCEIBHOCTI BUOIPpKH 3a GopMyIor0 mist Oe3-
IIOBTOPHOI BUOIPKH BUOUPAEMO MaKCUMalbHe g, = 240. Asie OCKisb-
KM 1Ie 3HaUeHHs BIAMOBiIae BUOipII i3 3amacoM (00 BUKOPHCTAHE MAKCH-
MallbHe 3HaYeHHs aucnepcii 02 = 0,25 3yMOBUIIO 3aBHILEHE 3HAYECHHS
BUOIpKr — 240 0ci0), OCTATOYHO YHCEIBHICTh BUOIPKOBOI CYKYITHOCTI
171t 000X muTaHb BuOupaemo n = 200 ocid — 3HaAYCHHS, 11O 3a0e3Imeuye
PENPE3eHTATUBHICTh PO3IOJIUTY 3a MOKA3HUKOM OLIHKHU 3HAHb. 3a3HAYM-
MO, 1110 TIPH 3aCTOCYBaHHI (GOPMYIIH 17151 TOBTOPHOT BUOIPKH [IJIS1 OTIUTY-
BaHHS Tpeba Oyi10 O y3sTH BABIUI OUIBINY CYKYITHICTh. ITpu mocmimkeHH]
HEBEJIMKUX TeHEPATbHUX CYKYITHOCTEH YMCETbHOCTI TOBTOPHOI 1 0€3110B-
TOPHOI BUOIPOK pi3HATHCS icTOTHO. OHAK MPHU BEMUKUX 3HAUEHHSIX N
BIIMIHHICTb CTa€ HEICTOTHOIO, 1 JUIsl PO3PAXYHKY 77 MOKHA BUKOPUCTOBY-
BaTH GOPMYITY IS TOBTOPHOI BUOIPKH (3.6'), 0COOIMBO SKIIO 0OCST Te-
HepalIbHOI CYKYITHOCTI /N HEBIJOMUI.

Orxe, Bubipka uncenpHicTio 200 0Ci0 € pernpe3eHTaTUBHOIO 32 000Ma
MMATAHHSIMU OCHOBHOT'O OJIOKY COIIOJIOTYHOI aHKETH.

PenpeseHTaTUBHICTD 3a IOKAa3HHMKAMH COIiaIbHO-IEMOTpadiqHOTO
OJI0KY CTYACHTIB 3a0e3MeuyeThCS KBOTHOIO BHOIpKOI0. Po3rissHeMo CyT-
HICTHh KBOTHOT BUOIPKH 32 TAKMMU BUOPAHUMU 3 AaHKETH TPhOMA MTOKa3HH-
KaMu:

e (akyabTeT;

* Ha3Ba JUIUIOMA 32 THUIIOM BHUIIOI OCBITH;

* CTaThb.

Posnummemo ob6csr Bubipku n 3a kBoramu (tadi. 11.2). UnucenbHIiCTh
BHOIPKOBOI CYKYITHOCTI, 110 cTaHOBUTH 200 0cCi0, € TPETUHOIO reHepallb-
Hoi. Tomy uncna B psaakax “I'eHepanbHa CyKYIHICTh” 3MEHIIEH] BTpUYl i
3amnucaHi B psaakax “Bubipka”. BuaineHi KiIbKOCTi 0Ci0 MiUIIraloTh OIH-
TYBaHHIO.

Tenep po3rasHEMO METOINKY (OPMYBaHHS paliOHOBAHOI (THUITOBOI)
BUOIpKHU. Po3noainmMo renepainbHy CyKyIHICTh Ha TUITOBI TPYITH 1 B KOXK-
HIi OI[IHUMO 3HAYEHHSI JUCIEPCIi HA OCHOBI JOTIOMIXXHOT'O OMUTYBAaHHS
CTYJICHTIB 32 BUOpAHUMU 3aMUTAHHSIMI OCHOBHOT'O OJIOKY aHKeTH. Biac-
HE reHepalbHy CYKYITHICTh MOXKHA TIOJIUTUTH Ha THUIIOBI IPYIIU HE 32 OJI-

N5/ X =
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Tabnuys 11.2

Bin6ip 3 renepa/ibHOl CyKYNHOCTI peCliOHIeHTIB-CTYAEHTIB /ISl ONUTYBAHHS

Bakamnaspu CrneniaxicTu Maricrpun Pazom
DaxynbTeT Cratp Cratp Cratp Crath
> > > >
qy X qy X qy X qy X

IenepanbHa

Marewa-) o cmicrs | 48 12| 60| 27 3| 30| 45 15| 60|120 30150
THIHHM | ByyGipka 16 4| 20| 9 1| 10| 15 5| 20| 40 10| 50

T'enepanbha

Comiono-| o ricrs | 30 0| 30| 48 12| 60| 84 36[120|162 48210
THHIH | ByGipka 10 0| 10| 16 4| 20| 28 12| 40| 54 16| 70

IenepanbHa

Biosto- | mmicrs | 72 18| 90| 30 0| 30|156 24| 180|198 42240
THHIH | ByGipka 24 6| 30| 10 o 10| 52 8| 60| 66 14| 80
IenepanbHa
Pasom |cyxymsicrs | 150 30 | 180 [ 105 15[ 120 [ 225 75300 | 480 120 | 600
BuGipka 50 10| 60| 35 40| 75 25|100|160 40| 200

W

HUM, a 32 KUTbKOMa XapaKTEePUCTUKAMH, SK IIe 3p00JIEHO MPH 3/ CHeHH]
KBOTHOI BUOIPKH, 1 OILIHIOBATH JUCHIEPCIi 711 KOKHOI KBOTH 3a Tadu. 11.1.
AJte B pO3IIsiAyBaHOMY TIPUKIIAAl OOMEKIMOCS TUM, IO ITOIITUMO TeHe-
pajibHy CYKYITHICTh Ha TPYIH 332 TUIIaMK BUIO1 ocBiTH. [Tpumycrumo, 1o,
3T1IHO 31 CTATUCTUYHUMU JOKyMeHTamu, 600 CTyIeHTIB pO3MoIijieH] 3a
UM TTOKa3HUKOM TaK:

6akamaspu — 200 oci0,

crremiamicta — 100 ocio,

Marictpu — 300 ocib.

st Toro mo0 BU3HAYUTU OOCAT BHOIPKH 3a METOIUKOIO THUITOBOI
BUOIPKH, HEOOXITHO 3HATH CEPEAHIO TUCIIEPCIO IS THUIIOBUX T'PyI, a
OTXKe, 1 aucnepcii 11 KoXHOi 3 HuX (nuB. cxemy 11.1). Ockinbku rexe-
palpHa TUCHEpCis K CepeHsl TUIIOBUX TPYII 1 AUCTEePCii KOKHOI 3 rpyI
HEBIJIOMi, TO Y GOPMYITY U PO3PaxyHKY YHUCEIBLHOCTI BUOIPKOBOI CYKYTI-
HocTi (3.6") cItij mijicTaBUTH 3HAUYEHHS 1i OLIHKY $2, a 1715 OTPUMAHHS OC-
TAaHHBOI, Y CBOIO Yepry, HEOOXiTHO OOUMCITUTH OLIIHKY AUCIIEPCIH 3a THUIIO-
BUMHU TIpyllaMH Ha OCHOBI TIOTEPEIHBOTO OMUTYBAHHS HEBEJIUKOT
KUTBKOCTI CTY/ICHTIB.

BusHaunMO cepeTHIO TUCTIEPCI0 PO3ITOILTY CTYACHTIB 32 BiAMOBIAIMU
Ha 3anuTtanHs “Slk Bu oriHioeTe CBiil piBeHb 3HAHB?”:

-5 1

§ = g(0,4 +0,85 +1,4) =0,55.

149



I3 TOpIBHSAHHS IILOT'O 3HAUCHHS JTUCIIePCil §* = 0,55 3 0BuHCIEHIM 3a
BJIACHE-BUIIAIKOBOIO METOAUKOI0 52 = 0,88 BUILIMBAE, 1110 TEpILE 3HAUEH-
HSI ICTOTHO MEHIIIE, a IIe CBIAYUTH PO Te, M0 i oOcAr BUOIpKH, 0OUHCIIe-
HOI 32 METOJIMKOIO THUITOBOI BUOIpKU, MeHIITHH. [TicTaBUMO HOBE 3HAUCH-
Hs qucriepcii y hopMyIty i po3paxyHKy Oe3rmoBTopHOI BUOipku (3.6"),
3aJTUIIA0YH 3HAUYCHHS A 1 f TTOTICPETHIMH:

22 [0,55600
0,12 600 +2° 0,55

N/ = 60.

[MopiBHIOIOYM O/iepXKaH] 3HAUEHHSI YUCEJIbHOCTI BUOIPKH 32 BJIaCHE-BU-
naakosor (n = 200) i tunosoro (n,, = 160) MeToaukamu, 6a4uMo, 10
BOHHU PI3HATHCS icTOTHO. 1100 3a0e3meun T penpe3eHTaTUBHICTb /715 BCIX
MMUTAaHb COLIOJIOTIYHOT AaHKETH, BUOMPAEMO HAMOLIbIIE 3 O0UMCICHHX JIJIS
BCIX MUTAHb 3HAYECHHS 71.

3IiCHIOIOUH BEITUKI COLIIOIOTIYHI TOCIIIKEHHSI, CITiJT OMMUTYBATH SIKO-
MoOra MEHIIy BUOIPKOBY CYKYIHICTh PECIIOHACHTIB 3 OJHUM CTYIICHEM
penpe3entaTuBHOCTI. Lle ymoxuBioe tunosa Bubipka. [Ticias BcTaHOB-
JIEHHS! KIJIbKOCTI 0Ci0, SKUX OyJie OMUTAHO, BAKOHYIOTh KBOTHY BUOIPKY
3a 3pa3koM Tabin. 11.2 mist KokHOI TUIOBOI rpynu. BumineHi skxupHuM
mpudTOM YHCIIa BKa3yIOTh, CKUTBKH 0Ci0 3 TaHUMU COILIaIbHO-IeMOTrpa-
(biuHIME TTOKa3HUKAMU Tpeba OIMUTATH.

KonTtponsHi nuraHHs

—_

. Buau cratucTMYHOTO CriocTepesKeHHSI.

2. CyTb BJaCHe-BUIIAIKOBOI I KBOTHOI BUOIPOK.

3. ¥V yomy nomsirae BiIMIHHICTb CTATUCTMYHHUX PO3IOILUIIB 00 €KTUBHUX 1 CY0 €K-

TUBHUX BJIACTUBOCTEM?

4. ®opmyu sl pO3PaxXyHKY YNCEBHOCTI PI3HOBU/IIB MPOMOPIiitHOI BUOIpKM:
MOBTOPHOI 1 0€3MOBTOPHOI Ta BIIaCHE-BUIIAIKOBOI 1 TUIIOBOI (pailOHOBAHOT).

. Buau HenmponopuiitHol BUGipKu.

. Crioco6u Bitbopy 0OcCib it OMUTYBAHHSI.

7. Haui, moTpiOHI st PO3PaXyHKY YHCEILHOCTI 71 32 METOAMKOIO BJIaCHE-BUIIA -
KOBOI OBTOPHOI 1 0€3MOBTOPHOT BUOIPOK U151 3AIIMTAHb AHKETH 3 KUIBKICHOO 1
JUXOTOMIUHOIO IIKAJIAMH.

. KBoTH pecrioHieHTIB.

9. SIka izes MOKIaZeHa B OCHOBY METOIMKH paiioHoBaHoi (TuroBoi) Bubipku? Ii

MepeBaru rnepe/ MeTOAUKOIO BJIACHE-BUIMAIKOBOI BUOIPKU.

AN D

[oe)
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Po3gin 12 —

AKICHUA AHANI3.

KIJIbKICHUA AHANI3:

nPUHUUNU BUMIPIOBAHHA
EKCTEHCUBHUX TA IHTEHCUBHUX
BJIACTUBOCTEM

12.1. SKICHUU AHANI3

3 MOJICITBHOTO TTOJIaHHS COIIaJTIbBHOTO 00’€KTA SIK pedi, TOOTO SIK CyIep-
MO3UIIT MHOKUH-SIKOCTEH, BUINTUBAE MOKITUBICTD SIKICHOTO aHami3y. CyTh
WOro moJsirae y BUSIBJICHHI CKJIajy 0araToOKOMIIOHEHTHOT peul (Cyrneprio-
3UIIIT IKOCTEH), TOOTO y BUSIBJICHHI HASIBHUX HOMIHAIB 61006UX IKOCTEU
3 IX IMMOBHOTO TEPEITKY, SKUH OXOIUTIOETHCS HOMIHAIIOM p00060i SIKOCTI
(mampukiIam, “ykpainensp”’, “dpaniry3”, “dex” TOIO — HOMIHAIIN 8U008UX
SIKOCTEH, “HalllOHAJIBHICTE — HOMIHAI po0dosoi sIKOCTi). SIKicCHUIT aHami3
CYTh HOMiHAJbHE BUMIPIOBAHHS Ha Kiacu(ikaliiHii mkamii, ToOTo Kia-
cudikalis 00’eKTiB Ha KJIaCH 3a TIEBHOIO POJIOBOIO O3HAKOIO.

[IpoananizyeMo OJHY 3 BaXJIMBHUX OCOOJMBOCTEH SIKICHOTO aHAII3Y
JIesTKO1 CYKYITHOCTI JTFOJIeH, 3YMOBJICHY IPUPOIOI0 sikocTed. s ocob-
JINBICTB MOB’sI3aHA 3 HAsIBHICTIO 00’ €KTUBHUX 1 CyO’€eKTUBHUX O3HAK (HO-
MiHAJIIB SIKOCTEH) JIFOAUHU K OiocortiaabHoi ictotH. Lli o3Haku BU3HAYA-
IOThCS MEXaHi3MaMH CIHaJKOEMHOCTI ¥ COIajJbHOTO HACIIyBaHHSI.
CnaakoeMHl 00’ €KTUBHI O3HAKU CTiiiKi, I 32 HUMH MOKJIUBO BECTU CTATH-
CTUYHUN OOJIIK, HATIPUKIIAJ, 32 CTATEBO-BIKOBUMU XapaKTEPUCTUKAMU
HaceneHHs. Cy0’eKTHBHI O3HAKH COIMIaJbHOTO HACTiTyBaHHS BiIHOCHO
HECTIHKI, pyXJIMBi, OCKUTBKH (DOPMYIOTBCS Y TIPOIIEC] coltiati3ariii ocoouc-
TOCTI HacamIepe/ IUISIXOM BUXOBAaHHS ¥ yuiHHs. YacTuHa 3 HUX HaOupae
OUIBII-MEHII CTIHKOrO XapakTepy, o (DIKCYeThCs BIAOBIAHUMH JTOKY-
MEHTaMH, SIKi TaK CaMO JAl0Th 3MOT'Y BECTH CTATUCTUYHUN OOJIIK, HATIPU-
KJ1a]1, 32 mpodeciero, BIpOCHOBITAHHSAM TOLIO.

OnHak He BCl HAOYTI O3HAKU SKOCTEH 3aKPIIUTIOIOTHCS Y CBIIOMOCTI
ocobucrocTi. JIo TakUX 03HAK HAJIEKATh, HAPUKIAL, TTOTJISIIA i CMaK!
0COOHMCTOCTI 4O SKUXOCh HOBHX IHIIIATUB 1 MOYMHIB, ()OPM MPOBEICHHS
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JIO3BLILISL, MOJIM OJISTY TOINO. 32 TAKUMU HECTIHKMMH O3HAKaMU HEMOX-
JINBO BECTH TTOCTIMHHUM CTATUCTUYHUIN OOJTIK, OJTHAK CTATHCTHYHI PO3IIO-
IimM ocib 3a HECTIMKMMHU O3HaKaMH Ha KOHKPETHUM IIepioj dacy
OTPUMYIOTH 32 JIOTIOMOT'0IO COIIOJIOTIYHUX ONMUTYBaHb. [1pu 11boMy Hai-
YacTille BHKOPUCTOBYIOTh TaKHH JTOKYMEHT COIIIOJIOTIYHOTO 1HCTPY-
MEHTapiro, SIK COIIOJIOTIUHA aHKeTa. BOHa CKiTagaeThes 3 TBOX OJIOKIB: OC-
HOBHOT'0, IKMH MICTUTB HECTilKi Cy0O €KTHBHI O3HAKH, HAITPUKJIA, TTOB’s-
3aH1 3 mpodeciiiHOo abo IMOITUYHOI OPIEHTAINIEID, 3 aMaTOPCHKUMU
3aHIATTSIMH, XYA0KHIMU YITOOOOAHHSIMHU TOIIO, 1 COIlialbHO-IeMOorpadid-
HOTO OJIOKY, SIKMI MICTUTBH CTiliki, 00 €KTHBHI O3HAKH, TaKi K mmpodecis,
BIpOCIIOBITaHHS, TTapTiiHA MTPUHAJIICKHICTh, CTaTh. SIKICHWI aHai3 Ie-
pembadae TITBKW BUSBICHHS HASBHOCTI IPEICTaBHUKIB BiIIMOBITHIX
KJIACIB.

a. Ilpocma (oonomipna) xracughixauia. Knacudikariii mromeii 3a Hallio-
HaJIBHICTIO, TIpo(deciero, CTaTTIO, Kiaacudikallii ki1yoiB — 3a iHTepecaMu,
(ipm — 3a crreriamizaliero BAPOOHUIITBA TOIIO CYTh MPUKIIAIH ITPOCTOTO
SIKICHOT'O aHaJTi3y 0araTOsSKICHUX COIliaIbHUX YTBOPEHb.

ITocTaHOBKa 1 pO3B’sI3aHHS 3aBIAaHHS SIKICHOT'O aHAITI3Y 3IHCHIOFOTHCS
3a TakuM 3pa3koM. Hexaif Tpeba 3’siCyBaTH peiTiiHUN CKITa] HACEICHHS
JIeSIKOTO peTioHy. BipocmoBimaHHs, TOOTO HAICKHICTh TPOMAJISIH 710 Oy1b-
SIKUX PEIITIHHIX KOH(DECIH, € Hominanom podosoi skocmi. s po3B’si3aHHs
3aBIaHHS TpeOa MaTH IMMOBHUM IMEPETIK YCiX BIPOCIOBINaHb. Y pe3yabTaTi
ONUTYBaHHS TPOMAJSTH 200 CITIOCTEPEKEHHS 3a PEITIHHUME O00psSIaMu
HEOOXITHO BCTAHOBUTH TICPEJIIK BHUIIB PEIIITi, IKUX JOTPUMYBaBCS X0da
0 OJTMH TPOMAJISTHUH 1IOT'O PETriOHYy, TOOTO BCTAHOBUTHU HASIBHUH MEPEITiK
8UO00BUX sIKOCMell Y TIOBHOMY TEPEIiKy ICHYFOUMX PEJIiTii 1 iX pi3HOBU/IB.
[Tpu mpoMy He MOTPIOHO BUSABISATH KUTBKICHOTO CKJ1a My MmapadissH KOXKHOT
KoHdecii.

DaKTUYHO AKICHULI aHali3 — 11€ BCTAHOBIICHHSI KJIACOMBOPUOI 0CHOBU
(po0y) 1 BUBHAUCHHS HASIBHUX KJdci6 (610ig) TIEBHOI KiTacH(DiKaIIii.

0. bazamomipna karacugixayis. CKaaIHIITAM BUIIAIKOM SKICHOTO aHa-
T3y € baraTomipHa Kiracudikarlis. Amke 00’€eKTaMU COIIOIOTIUHUX J10-
CITIKEHB € CYKYITHOCTI 0Ci0, SIKi ONMHMCYIOTHCS CTATUCTUYHUMHM PO3TIO/IiIIa-
MU 0araToMipHUX BUMAIKOBHUX BEIUYMH. BaraToMIpHICTh CTATUCTUIHUX
pO3ITOIIIIB 3yMOBJICHA 0araTOSKICHICTIO JTIOJWHH K “pedi” y dimocod-
CbKOMY pO3yMiHHI. BakiimBa 0COOIMBICTD SIKICHOTO aHaJN3y COIiaIbHIX
MHOYKHUH ITOB’sI3aHa 3 0a2amoHOMIHAIbHICHII0 COTTIAIBHOTO 00’ekTa (“pedi’):
YW TO JIIOIMHA, YA KOHTAKTHA TpyNa, Yl OpraHizailis, 4l COLiaJIbHUN
MaCHB.
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BaraToHoMiHaIBHICTE 00’€KTa 3yMOBJTIOE TICPEXPECHUM XapaKTep Kiia-
cuikarii, KOJIM OJIMH 1 TOH ke 00’€KT € CIIEMEHTOM OaraTOHOMIHAIIBHO-
ro kiacy. Hampukia, KoXHa JIFOIWHA K Cy0’€KT COLIaTbHUX IHCTUTYINH
y cepi MOTITUKN, CKOHOMIKH, KYJIbTYPH, TTEAATrOTIKH, POJIMHH, PEIITil €
BOJHOYAC 1 TPOMAJICBKHUM IPAIliBHUKOM, 1 TPYAIBHIKOM, 1 aMaTOPOM 3a
IHTepecaMH, 1 CTyAifIeM y mpodeciiiHiii crpaBi, 1 ciM’STHIHOM, 1 Tapadis-
HUHOM.

12.2. KIIbKICHUW AHANI3:
BUMIPIOBAHHSA EKCTEHCUBHUX
BNIACTUBOCTEM

SKicHUI aHaI3 COIlaTbHUX CTATUCTHUHUX YTBOPEHB OTIOBHIOETHCS
KUTbKICHIM, YMOBOIO BUKOHAHHS SIKOTO € OJIHAKOBICTH SIKOCTI, a TOYHI-
1116 — OJTHAKOBICTh CTYIeHsI AKOCTI. [TiIpaxyHOK eJIeMEHTapHHUX OJIMHUIb
Yy KO)KHOMY KJIaci OJHO- Ta OaraToMipHOI KjacudiKaIlii € mpoleayporo
npsaMo20 BUMIPIOBAHHSI eKCTEHCHBHOI BEJIMUMHU. Y HABEACHOMY MPUKIaI
IMPO BUBYCHHS CKJIaJy HACCIICHHS PETiOHY 3a PEITIHHICTIO MepertiK peri-
TIHHAX TeUil JOTTOBHIOETHCS IIIE TAHUMU PO KUTBKICTH MmapadissH KOKHOI
koH(ecii. CTaTUCTUYHI JaHi, 0hOpMIICHI Y BUTIISIII OTHO- Ta OaraTomip-
HUX CTATUCTUYHHX 3BEJICHb, — 1€ PE3yJIbTATH SIKICHOTO i KITbKICHOTO
aHaJIi31iB 00’€KTa JOCIIHKEHb.

Yacrto pe3yabTaTH 3AIHCHEHUX KiTacH(iKaIii MogarTh y GopMi Tpymy-
BaHb, a TpadiyHo — y popwmi ricTorpam i nmomironis. Hampukiam, omxHO-
MipHY KJTacH(pIKaIlilo CTYICHTIB 3a (paKyIbTeTaMHU YHIBEPCUTETY MOKHA T10-
matH y BUTIIsIal Tabir. 12.1 1 rpadiyHo — y BUIIISAII TicTorpaMu Ha puc. 12.1.

Tabnuys 12.1

Onnomipna ki1acudikanis

KinbKkicTh cTyAeHTIB
Kiac (paxymnbret)
abCcoJIIoTHA BIJTHOCHA, %o
MaremMaTHYHUI 4100 41
DiznuHmit 1000 10
Bionoriunnit 2900 29
CorrioyioriuHui 2000 20
Pazom 10000 100
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Marema- @isuunuii  Biosoriu- Couiosoriu-
TUYHUN HUI HUI

®akyabTeTH (KIacn)
Puc. 12.1

CraaaHimumi BUISA MaIOTh 0araToOMipHi IT'pyIyBaHHS. Y HaBeJCHOMY
MIPUKJIAIl 3/1iiCHEHa OaraToMipHa Kjacudikallis CTYJICHTIB — CTYACHTIB
yHiBepcuTeTy. Taka kinacudikamis moTpiOHa, HATPUKIIA, IJIsT 3aMOBJICH-
Hsl OJIAaHKIB BIIIOBIHUX UILJIOMIB JIJISl CTYJICHTIB YHIBEPCUTETY PI3HOTO
npodio.

BaraTomipHi SKICHHH 1 KUTBKICHUN aHaTI3U 3IIHCHIOIOTH Y COIIIOJIO-
TIYHHX TOCITIHKEHHSX 3a TTOKa3HUKaMH COLIaTbHO-IeMOoTpadiyHOro OJIOKY
AHKEeTH JIJ1s1 3a0e3TeYeHHsI Perpe3eHTaTUBHOCTI BUOIpKH (1uB. Tadm. 11.1).

3nilicHeHa GaraToMipHa KilacuQikalis reHepalbHOI CYKYITHOCTI YMOX-
JIMBITIOE BIATBOPEHHS CTATUCTUYHUX PO3IOJIUIIB OIIMTYBAHUX OCIO 11010
MMATaHb COIIOJOTIYHOI aHKETH Ha ii MPOMOPIIHHO 3MEHIIICHIN MOIei —
BHUOIPKOBIH CYyKYIMHOCTI Ti€l % po3MipHOCTi. BubipkoBuit MeTo 6yio po3-
[JISIHYTO 3 IMOJBIMHOIO METOIO: IMO-IepIie, OOTPYHTYBATH BUOIPKY IS
MIPOBENICHHS COIIOJIOTIYHOTO TOCIIKEHHS 1, ITO-ApYre, MPOLTIOCTPYBaTH
MeTOau 0araTOMIpHHX SIKICHOTO 1 KITBKICHOTO aHai31B CTATUCTUYHOTO
COILIIaTTbHOTO 00’€KTA.

12.3. TUNMHU BUMIPIOBAHHSA IHTEHCUBHUX
BNIACTUBOCTEM

OcoOMBICTB 1 CKJIIHICTh BUMIPIOBAHHS 1 YMCIIOBOT'O BUPAKCHHS 1H-
TEHCHUBHUX BJIACTUBOCTEH y COanbHINA cepi CIpUUMHEH] THM, IO OJTHA
iX yacTuHA Ma€ 00 €KTUBHY, a Jpyra — Cy0’€KTUBHY IPUPOJTY (Tak camo,
SIK 1 €KCTEHCHUBHI BIIACTUBOCTI, 3 SKUX BOHM yTBOpeHi). HesamexHo Bif
MIPUPOJIN IHTEHCHUBHI BIIACTUBOCTI 33/TAI0ThCS ¥ GOPMi BiTHOIIICHb €KCTCH-
CHUBHUX BEJIMYMH (BiJHOIIEHb IMEHOBAHUX KapAWHAJbHUX 4YHCEN) 1 Y
(opmi cTyneHiB iIHTEHCUBHOCTI (3HaueHb opavHaIbHUX uucen). O6’ek-
THBHI ITOKa3HUKHU, CYTHICTh SKHUX TOJISITA€ B O0’€KTUBHOMY XapaKTepi
CITaJIKOEMHUX MOTPeO JTIOIUHN W MaTepiaJbHUX IPEIMETIB (IMIIHHOCTEH) iX
32/10BOJICHHS, MAIOTh CTIMKUH XapakTep 1 MIJAI0ThCs CTATUCTUYHOMY
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00iky. O0’eKTUBHA MPUPOJIA TAKUX MOKA3HUKIB JIa€ 3MOTY BUKOHYBATH
HaJ HUMH apuMeTHuHi omnepallii. 3 i€l MpUIHMHU 00’ €KTUBHY IHTCHCHB-
HY BEIIMYMHY BUPA3UTH B SBHOMY BHUTJISI Y (POPMi BITHOIICHHS CKCTCH-
CUBHMX BEJIMUHUH JIyXKe JIETKO: TYCTOTA HACEJIIEHHS PEerioHy O =n/s, ne n —
KUTBKICTh HACEJIEHHSI; § — IUIOIIA TePUTOPIi; 3apOo0ITOK MpalliBHUKA 3a
roauny { = z/t, ae z — 3apoOITOK 32 BUKOHAHY POOOTY; { — KiJIbKICTh BH-
TpaueHOTO Ha BUKOHAHHS pOOOTH Yacy.

[MToka3HWKM IHTEHCUBHUX BJIACTUBOCTEU CyO’€KTUBHOTO XapaKTepy
JUISl BUP@)KEHHS IHTEHCUBHOCTI IyMKH (COLIaIbHOI HACTAHOBH, MEPEKO-
HaHHS) OO0 SKOIiCh MPOOJIEMH YU IHTCHCUBHOCTI IMOYYTTIB IO STKOTOCh
00’eKTa YN SBUINA BaXXKKO KOHCTPYIOBATH Yy (pOpPMI BITHOIICHHS €KCTEH-
CHUBHUX BIIACTUBOCTEH, OCKUIBKU MOTPIOHO (hiKCYBATH y CIIBBIIHOIICHHI
1 mepumuid, 1 Apyruil 4wieHd cyO’€KTUBHOTO Xapaktepy. Hampukmnarn,

w=k'[k", ne x — “KOHIEHTpaIlis aKTiB MIPOTECTy MEIIKAHIIIB PETiOHY
OO JTii €KOJIOTIYHO IIKIUTUBOTO, ajIe TO0OYyTOBO HEOOXITHOTO XIMIYHOTO
MiAMPUEMCTBA; k' — KIJIBKICTh aKTIB MPOTECTY; kK" — KIJIBKICTh aKTiB Mif-

TPUMKHU JIii LIBOTO MiAMPUEMCTBA.

YacTo, KOJIM BaXKKO a00 HEMOXKJIMBO BUMIPSITH €KCTCHCHUBHI BEIMYU-
HH, 110 € CKJIaJ0BHMHU IHTEHCUBHOI BEJIMYUHM, JIJIsI BUMIPIOBAHHS OCTaH-
HBOT uepe3 iX BiIHOIIEHHS BAAIOTHCS IO BUPAXKEHHS L€l iIHTEHCUBHOI Be-
JTUYUHU Y HOPMI CTYIEHS IHTEHCHBHOCTI METOJIOM 0yiHI08aHHs. 3a3BUYA
OIHIOIOTh MOKA3HUKH JTYXOBHOT IPUPOIH, SIKI € PEe3yJIbTATOM (hOPMYBaH-
HS MapaMeTpiB CBITOMOCTI OCOOUCTOCTI (AyXOBHUX MOTPed, COLiaTbHUX
HACTaHOB, CUJIM BOJII Ta iH.).

JIOCTYIHIIUM € BU3HAUYCHHS IHTCHCUBHOI BEIMYMHU Y GOpPMi BiTHO-
IICHHSI, KOJIM OJWH 13 WICHIB IPOITOPIii € cy0’eKTUBHUM ITOKA3HUKOM, a
IHIIMI — 00 €KTUBHUM, HAMPUKIIA/, BITHOIIEHHS EKCTEHCUBHUX ITOKa3-
HUKIB OCHOBHOTO OJIOKY COLIIOJIOTIYHOI aHKETH, SIKI BUPAKAIOTh JTYMKY
PECITOHJICHTIB IIIOI0 TIEBHUX MPOOJIeM (CKaXiMo, MO0 MOMITBHOCTI pe-
(opm BUXOBaHHS, OpraHi3allii JO3BILIS TOIIO), 10 MOKAa3HHUKIB COIlialThb-
HO-JieMorpagiuHoro 6JI0Ky (BiKy, CTaTi TOIIO).

[TpoaHnanizyemo neTasbHilIe 0COOIMBOCTI KOKHOT'O TUITY BUMIPIOBaHb
y COIIONOTIUHMUX JOCTIDKEHHSX — IOXIAHOTO, OINOCEPEIKOBAHOTO WU
IMIIEpaTUBHOTO.

1) Iloxione sumiproganus

Tloxione sumiprosanns — 1€ BUMIPIOBAHHS B TOYLII Ha IIKAJII IHTCHCUB-
HOCTI, sIKe Tiepedavae MoJaHHs IHTCHCUBHOI BEJIMYMHU Y BHUTIISIAL ITPO-
MTOPIIii eKCTCHCUBHUX BEJIMYUH 1 OOYMCIICHHS YaCTKHU BiJl TUICHHS, IO €
CTYIIEHEM IHTEeHCUBHOCTI.
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HainpocTimow € inmencusna eeauuuna Hy1v08020 nopsoky. BoHa
YTBOPIOETHCSI BIAHOIIEHHSIM OYy/1b-5KOI 3 MHOYKUH y CYNIEPITO3HII MHOKUH
COIIATbHOTO YTBOPEHHS 1 OAHUHHOI MHOXKHHHU, SIKOIO € CaMe IIe yTBOPEH-
Hsl. BracHe, iHTeHCHMBHA BeIMYMHA SIK ITOX1HA HYJIHOBOTO MOPSJIKY, 1110
yTBOpEHA 3 OJTHI€T MHOKMHH, YUCEITBHO JTOPIBHIOE 1i pO3MIpy 3 71 €IICMCH-
TapHUX Mip, ajle BUpakae V-i CTYIiHb IHTEHCUBHOCTI. Hampukian, y co-
IIOJIOTIYHUX ONTUTYBAHHSIX OYy/Ib-sKa BiTHECCHA 10 KOHKPETHOTO 1HIMBiIa
MHOXMHA BUPAXKAE CTYIMIHb HOTO SKOCTi: KUTbKICTh MPOYUTAHUX JIEKTO-
POM IIEKIIiif B MeXaX HAyKOBO-TEXHIYHOI MPOMAran i BUPaXKa€ BOJHOYAC
CTYIIHb HOTO TPOMaJIChKO-HAYKOBOI aKTUBHOCTI; CTa)X poOOTH BUpaXKae
BOJHOYAC CTYITIHb BUPOOHUYOTO TOCBiAY mpamiBHuKa: 10 pokaMm craxy
BiAmoBigae X CTyIiHb JOCBIAYEHOCTI pOOOTH B rairysi.

Haiiuacriie BUKOPUCTOBYIOTD IHIMEHCUBHY BCUYUNY NEPUIO2O NOPSIO-
Ky, SIKa YTBOPIOETHCS BITHOMIECHHSIM OYyJIb-SIKUX JIBOX MHOXWH y CyTIep-
ITO3UIIiT MHOKHH COITIaJIbHOTO YTBOPEHHS (COIliaIbHOI “pedi’): BiTHOIICH-
HSI KUTPKOCTI TPOYUTAHUX JICKTOPOM JICKITIH IO KITBKOCTI TpOMAJISH, SIKI
BIIBITAM X, XapaKTepHu3ye MPUATHICTD JIEKTOpaA SIK MpOoMaraHanucTa
HayKOBO-TCXHIYHHMX 3HAHb; BIITHOIICHHS KUTBKOCTI MPUXUIIBHUKIB 1 CyTI-
POTHBHUKIB IIEBHOI IHIIIIATUBU B KOJIEKTUBI CBITYUTH PO CTYITIHL MOX-
JIMBOCTI i, peasrizarlii ITuM KOJIGKTHBOM B HU3III IHINMNUX KOJICKTHBIB. Hara-
JIAEMO, 1110 TPAHWYHE 3HAUCHHS BIJIHOIIECHHS MPUPOCTIB JIBOX HEIMEPEpPB-
HUX BEIIMYMH HA3UBAETBHCS TEPIIOI0 TMOXIIHOI y AupEpeHIlialIbHOMY
YUCIIEHHI, 1 BA3HAUEHHS 11 YMCIIOBOTO 3HAUEHHS CyTh BUMIPIOBAHHS IHTEH-
CHUBHOI BEIMYUHU B TOUII.

OJiHAK HE 3aBX/IM TOKA3HUK IHTEHCUBHOI BJIACTUBOCTI MOXHA TTO/IATH
SIBHO Yy BUTJISIJII TTOXITHOT BEIMUYMHU 1 TUM CAMHMM BUKOHATH MPOIETYPY
TTOXITHOTO BUMIPIOBAHHS SIK OOYMCIICHHS TTPOTIOPIIii EKCTEHCUBHHUX BEJH-
YuH. Y TaKOMy pasi BIAIOTHCS O METOJIy OMOCEPEIKOBAHOTO BUMIPIO-
BaHHSI.

2) Onocepedkosane UMIPIOGAHHS

Onocepedkosane gumMiploganns THTEHCUBHOI BEJIMUMHU 0a3yEThCS HA
MOIIYKY 11 (QyHKIIIOHAJIBHOT 3aJIE)KHOCTI Bif JIeIKOT €KCTEHCUBHOI BEJTUYM-
HU 200 KOMILJIEKCY €KCTEHCHBHUX BEIMYMH. 3HAYEHHS! BUMIPSHOT €KCTEH-
CUBHOI BEIMYMHHU MIICTABISAIOTH Y hopmyiy QyHKIIIOHATIBHOT 3aJI€KHOCTI
IHTEHCUBHOI BEJIMYUHU BiJI eKCTCHCUBHOI. Pe3ynbTaT 0OUMCICHHS € YuC-
JIOBUM 3HAYEHHSIM OIOCEPEIKOBAHO BUMIPSHOI IHTEHCUBHOI BETUYMHH
(moaiOHO BUMIPIOBAHHIO TEMIIEPATYPH 32 BUJOBXKEHHSIM PTYTHOI'O CTOBII-
YUKA).
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Jlitst Toro 1100 BUSIBUTH (DYHKITIOHATBHI 3aJIKHOCTI MK IHTCHCUBHH-
MH W €KCTCHCUBHUMHM BIIACTUBOCTSIMU, MOTPIOHO 3MIHNCHUTH COIliallbHI
EKCIIEPUMEHTH 3 METOIO YCYHEHHs BIUIMBY CTOPOHHIX (pakTOpiB, sIKi Bya-
JIIOIOTH 1 CIIOTBOPIOIOTH ITyKaHy 3aJekHICTh. OgHaK uepes Te, 10 IocTa-
HOBKa COINAJIbHUX €KCIICPUMEHTIB IMTOTPEOYE 13011 BEIMKUX TPYII JTFO-
JIel BiJl BIUTMBIB COIIAJILHOTO CEPEIOBUINA 1 PO3MIIICHHS iX y IITYYHUX
yMOBaX XUTTEIISITBHOCTI, ¥ COIIOJOTIYHNUX TOCTIKEHHSIX BIAIOTHCS IO
CTaTUCTUYHOTO aHaJI3y OaraToMipHUX Kiacudikamiii. OCTaHHI BHOKPEM-
JIFOIOTH CYKYITHOCTI IHMBI/IIB 3 OJTHAKOBUMH BHYTPIITHIMH TapaMeTPaMu
1 30BHIITHIMI YMOBaMH (KJIaCH) 1 TTOTIM JIJIs ITUX CYKYITHOCTEH 3iHCHIO-
IOTH TOIIYK CTATUCTUYHUX 3aJIeKHOCTEH y (hopMi piBHSHB MPOCTOI Ta
MHOYKHHHOI perpeciii abo ¢akTopHOTO aHamizy. I[IpoTe yepe3 TpymaHOII
TTOCTAHOBKH €KCIIEPUMEHTY 1 Cy0’€KTMBHUH XapaKkTep BUMIPIOBAHUX BIla-
CTHUBOCTEH 1HAWBIJIIB OICPKaHI PE3yIbTATH €KCIIEPUMEHTY 3a3BHYail He
MaIOTh BCEOXOTLTIOIOYOTO XapaKTepy.

PosrisHeMo Kibka MPUKIIAIAIB OTIOCEPEIKOBAHOIO BUMIPIOBAHHS 1H-
TEHCHUBHUX BEJINYUH Y COIiaIbHO-CKOHOMIUHIN cdepi.

A) [emepminicmcoKi ¢hyHKYIOHANbHI 3G71€4#CHOCMI IHIMEHCUBHUX M eK-
cmencugHux eeaudun. depes CTaTUCTUIHUN XapaKTep MACOBHX SBUII Y
COIIIOJIOTIYHUX TOCTIIKCHHSIX PIIKO BUKOPUCTOBYIOTh 0emepMiHiCmCbKI
MOJIeNi Teopii MaTeMaTHIHOTO aHajizy. [TpukiTagoM QyHKIIOHAIBHOI 3a-
JIC)KHOCTI IHTEHCUBHOI BEJIMUMHHM BiJl €KCTCHCUBHOI Y BUTJISAII AU(EPEHITI-
aJIbHOTO PIBHSHHS € MOJCIh COIabHOI qudy3ii, sTKa BiqoOparkae MmoIIm-
peHHS B AesKil rpomami meBHOI imei, HoBatii [18, c. 235-250]. IuTen-
CHBHOIO BIJIACTHUBICTIO BBa)XKa€ThCs TIepIna MOXimHA N = dy/dt, sika
BimoOpajkae MPHUPICT MPUXITBHUKIB IeSTKOi HOBAIIi1 3a OTMHUITIO Yacy. Lls
IHTEHCHBHA BEJIMUYMHA YTBOPEHA BIJHOIIEHHSIM MHOXWHH NMPUXUIIBHUKIB
HOBAIIil 1 MHOKWHH OJWHHIh Yacy, TOOTO BITHOIICHHSIM €KCTCHCHBHHX
BenTMurH. By GyHKITIOHATIBHOI 3aJI€KHOCTI IHTEHCHBHOI BEJTMYMHU IIIBU/I-
KOCTI IO PpeHHs iHGOopMaIii Ipo AesKy HOBaMito y' = dy/dt 3 Tiero 4uu
IHIIIOIO0 €KCTEHCHBHOIO BETMYMHOIO 3aJICKHUTH Bl MEXaHI3MY TepelaHHs
Takoi iHpopMaIlil B COIIaIBHOMY CEPeIOBUII. 3 BITOMUX ACTCPMIHICTCh-
KUX MOJEIIe, TOOTO JKepelbHOr0, KOHTAKTHOI'O 1 3MIIIAHOTO THITIB,
POBTIISTHEMO TITBKH MEPIIUH.

B ocHOBI MexaHI3My TTOIMUPEHHS iHPOPMAIIii HKEPETLHOTO THUITY Jie-
JKUTH 171esI TIPO Te, IO HOBAIIIS MOITUPIOETHCS B PE3yIbTaTI Ail IEIKOTO
TTOCTIIHOT O JIXKeperta MponaraHiay, SKUH 0JHAKOBOIO MIpPOIO JIi€ HAa KOXHY
JIOIMHY B JOCHIPKYBaHINd momynsuii. [lpn mpoMy mpuItyckaemo, 1o
MMPUPICT KUTBKOCTI NPUXWIBHUKIB y dYaci MPOMOPHINHUN KUTBKOCTI
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HEMPUXUIBHUKIB. [HIIUMU CITOBaAaMU, 32 OJIMHUIIIO YaCy HOBAIIIEKD OBOJIO-
JIBAE OJTHA 1 TA caMa YacCTKa HEMPUXWIbHUKIB. OTXKe, POLEC OMUCYEThCS
TakuM ITuQepeHIiaTbHUM piBHSIHHIM [18, ¢. 237]:

d
“r=0(n-y),

JIe y — KIJIbKICTh NPUXMIBHUKIB Y JAHUM MOMEHT; ¢ — 4ac; ¢ — koedi-
IIEHT IMPOMOPIINHOCTI, MO BigoOpakae crenudiky mi mkepena (abo
TOTO, SIKOIO MIpOI0 OCOOM, IO HAJECKATh IIH IMOMYJISIil, MiIIar0ThCs
BIUIMBY JDKEPETIa); 71 — 3arallbHa YMCENIBHICTH JTOCIIHKYBAHOI ITOITYJIALII.
3 mo3wuilii Teopii KBAIMETpPii CTAHOBUTH 1HTEpEC HE pe3yJbTaT IHTEIPY-
BaHHS [IOTO PIBHSIHHS, a BJIACHE 1Ie PIBHSHHS SK (hopMya I ormoce-
PEIKOBAHOTO BUMIPIOBAHHS IHTEHCUBHOI BETMUNHU IIIBUIKOCTI 301TbIIICH-
HS KUTBKOCTI IPUXWIBHUKIB HOBAIIIl MIJITXOM IIAPaXyHKY eKCTEHCUBHOI
KIJTBKOCTI HENMPUXWIBHUKIB Y TaHWM MOMEHT 4acy, IO BiIJIIYyEThCS BifT
IMOYaTKy BBIMKHEHHS JDKepesa, 1 3a TaHOTOo oOcsary momynsmii. Haramae-
MO, 11O 3TiTHO 31 CITEIiaIbHO KOHIICTIIIEID KBaJIMETpii mepIia MmoxiaHa
SIK HeaINTUBHA BETMYMHA O3HAYAE CTYIIHb IHTEHCHBHOCTI, TTO3HAYAETHCS
OpIWHAJIBHUM YHCIOM 1 BHMIPIOEThCS Ha OPAWHAIBHIN abo cTpaTu-
ikarmiitHii kami.

V npuHnumi gudepeHIiaibHi piIBHSIHHS PI3HUX MOPSIKIB BUPpaKalOTh
(yHKIIOHATTBPHI 3aJIE)KHOCTI IHTEHCHMBHHX BJIACTHUBOCTCH (ITOXITHUX)
PI3HUX MTOPSIIKIB BiJl eKCTCHCUBHUX BJIACTUBOCTEH, 1 B 00paxyHKY IIUX ITO-
XiJTHUX TIOJISATA€ CYTh OIMOCEPEAKOBAHUX OPAMHAIBHUX (TTOPSIIKOBUX) BH-
MipIOBaHb.

b ) Cmamucmuuni 3anexcnocmi iHmeHcusHUX 1 eKCMeHCUBHUX GE/IUYUH.
CTaTUCTUYHMM XapaKTepPOM MACOBHX SBHUII 3yMOBJICHE BUKOPHUCTAHHS
MaTeMaTUYHOI CTATUCTHKY JIJTISI BU3HAYEHHS B3A€MO3B SI3KIB MIXK IX pi3HH-
MU TOKa3HUKaMH. [HTepec CTAaHOBUTH CTATUCTHUYHUN amapat pezpecitino-
20 i pakxmopnoeo aHAII3IB y ABOX ACIEKTAX: SIK METOIIB OITOCEPEKOBAHO-
0 BUMIPIOBAHHS OJWHUYHOT'O MTOKA3HMKA IHTEHCHMBHOI BIIACTHBOCTI 3a
JIOTTIOMOT OO IMTOKA3HUKIB EKCTEHCUBHUX BIIACTUBOCTEH 1 IK METOIB TO0Y-
JIOBU KOMIUIEKCHOTO TIOKa3HUKA IHTEHCUBHUX BIIACTHBOCTEN (baraTomip-
HE IITKAJTFOBAHHS).

Jost imrocTpaltiii MpUHIIKITY OTIOCEPEIKOBAHOTO BUMIPIOBAHHS OJTUHUY-
HOTO TNMOKAa3HWKA IHTEHCHBHOI BJIACTHUBOCTI (ITO3HAYEHOI OpJNHAIHHUM
YHUCIIOM) 32 JOTIOMOT OO TIOKA3HHUKIB €eKCTEHCUBHUX BIACTHBOCTEH (ITO3HA-
YEeHUX KapAWHAJIBHUMHU UYHCIAMM) TTPOAHAI3YEMO 3MICT PErpeciiHoro
PIBHSTHHSL.
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PosristHeMo 3aady ormocepeIKOBaHOTO BUMIPIOBaHHS KBaTidikarmii
poOITHHKA 3 TIEBHOI CHEMiaIbHOCTI, 110 TTO3HAYAETHCS TAPU(PHUM PO3PSI-
nmoM: Tokap VI pospsiay, cirocap IV po3psay Tomo. Bimomo, 1o kBamidi-
KaIisi poOITHUKA BU3HAYAETHCS CTYIICHEM SIKOCTI OOpOOITKY AeTajicii BH-
po0y, CKakiMO, YUCTOTOIO 0OPOOIIEHOI TOBEPXHI a00 BUKOHAHHSIM CKITa -
HOTO TIpODITIO aeTalll.

[Tpu mprcBo€eHHI POOITHUKY YeProBOTO TapU(PHOTO PO3PSITY EKCIIEPTH
y CBOIX OIIIHKAX IHTYITHBHO CIIMPAIOTHCS HA BITHOIIEHHSI MHOKHH, 1110 BH-
pakaroTh, CKakKiMO, CITIBBITHOIIICHHS KUTBKOCTI Te(heKTiB 1 KUTBKOCTI Oe3-
JIoraHHO 00pPOOJICHNX elleMeHTiB. [Iponenypa oOUMCIIEHHST TAKOTO CITiB-
BIJTHOIIIEHHSI O3HAYAE OTEPAIIIIO ITOXITHOTO BUMIPIOBAHHS IHTEHCUBHOI Be-
JTMYUHHU.

OnHaK HACIIPaB/Ii CIIOCTEPITAFOTHCS CKJIA THIII BUTTAIKHU, IS IKUX I10-
JIIOHI TIPOIIEAYPH BaXKKO BUKOHATH, 1 TO1 BIAIOTHCS IO OTIOCEPETKOBAHO-
ro BUMIPIOBaHHS KBaliikallii IIsxoM ITOIyKY ii (PyHKIIIOHAJIbHOI 3a-
JIEKHOCTI BIJT IESIKOI €KCTEHCUBHOI BEJTMUMHH.

V IocmiKeHHI YMHHUKIB, SKI BIUIMBAIOTh Ha MiABUINCHHS KBaidi-
KaIrii poOITHUKIB, TOITYCKAETHCS, IO IHTCHCUBHUI ITOKAa3HHUK KBaTi(hikarii
X5 (TapuHUI PO3pPs/I) BU3HAYAETHCA YMHHUKOM BUy4KH [6, ro1. XI]. Oc-
TaHHIN OXOIUTIOE HU3KY €KCTEHCHBHUX MTOKA3HUKIB, IO SKUX BXO/STH BIK
X, (poxu), cTaxk pobOTH B rajysi X, (pOKH), CTak poOOTH 3a CIIELiabHi-
CTIO X, (POKM), 3arajibHa OCBIiTa X (IIKUIbHI Kyacy) Ta iH. OTxke, KBamidi-
Kallisi BU3HAYAE€ThCS KOMITJIEKCOM TepeliYeHNX MTOKa3HNKIB EKCTEHCUBHUX
BIIACTUBOCTEH, B3a€MOTIOB’ I3aHUX PIBHSIHHSIM MHOXWHHOI perpecii. Bu-
3HAYAJIBHUM Yy ITbOMY KOMIUIEKCI € MOKa3HUK CTaxy poOOTH 3a crie-
LIAJTBHICTIO.

HagemeMo perpeciiiHe piBHSHHS, IO BioOpaskae mapabosiuHy 3a1exk-
HICTb CEPEIHBOIO 3HAYEHHA KBasidikauii X, poOITHUKIB-TMBAPHUKIB BiJl
iXHBOT'O CTaXy POOOTH 3a CIELIATBHICTIO X 4.

x,=0,18x, = 0,01x} +2,06.

3 BOTO PIBHSHHS BHIUIMBAE, IIIO POOOTA 3a CIEIIATBHICTIO B IEPII
POKHU ICTOTHIIIIE BIUIMBAE Ha ITiIBUIINICHHS KBaTidikarllii, Hixk podoTa B Hac-
TYITHI POKHU. 3TiTHO 3 IIUM PIBHIHHSIM POOITHHK 3 JECCATUPIYHUM CTaKEM
nocsirae piBHA kBajidikarii Mix /111 IV po3psaamu.

AnexBaTHime kBajidikallisi BU3HAYAEThCS 3a JOIMOMOTOIO0 Mmapabdo-
JIIYHOT'O PIBHSHHS MHOXHHHOI perpecii [6, ¢. 300]:

X5 =0,05x, = 0,00x7 + 0,05x; = 0,00x3 +
+0,15x, = 0,01x7 +0,12x, = 0,01xZ + 0,67.
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Tak, poGITHUKHM (YOJIOBIKM 1 KIHKM) Y Billl X, = 40 pOKiB 31 CTa)xeM po-
6otu x, = 20 pokiB, cTa)keM poOOTH 3a CrieLiaNbHICTIO X, = 10 poKiB 1 OCBi-
1010 X, = 10 KyaciB jocararoTh piBHa KBajidikaiii X,, 10 JOPIBHIOE
piBHIO MiX 111 IV TapudaUMU po3psmamu. JIJIs 40I0BIKIB el MOKa3HUK
JIeU10 BUIIUH.

Po3risHyTi THIIN MOXIAHOTO 1 OTIOCEPEIKOBAHOTO BUMIPIOBaHb IHTCH-
CHUBHUX BJIACTUBOCTEH BIiOOPakKAIOTh 1X 3B’30K 3 EKCTEHCHBHUMU BIIAC-
THBOCTSIMU 00 €KTUBHOTO, TIEPEBAKHO COIMIaIbHO-€KOHOMIYHOTO 1 COIIi-
anmpHO-AeMorpadigyHoro xapakrepy. s BUMIpIOBaHHS Cy0’€KTHBHHX
BIJIACTUBOCTEH (COlliajbHI HACTAHOBH, IEPEKOHAHHSI, ECTETUYHI CMaKH, aB-
TOPHUTET, CTATYC, OCBITa, Bipa TOIIO) BAAIOTHCS IO IMIIEPAaTHUBHOTO BUMi-
pIOBaHHSI.

3) Imnepamuene sumiproganus

Imnepamuene sumiprosanns nojsirae y 6e3rnocepeHbOMy BU3HAUCHHI
CTYINEHIB IHTEHCHUBHOCTI 0€3 SIBHOTO MOCHIIAHHS HA €KCTCHCUBHI BEINYH-
HU. SIKIo BUMIpIOBaHHS BiOYyBaeThCcs HA Hamepes 3aJaHiil IIKali, TO
BOHO HA3UBAETHCS OYIHIO8AHHAM, & SKIIO 0€3 TAKOI WK — PAHMCY8AH-
HSM.

o) Memoo oyintosanns. ITpyu OIIHIOBAHHI 1IKajla MOXe OYTU HaTepes]
MpoKajidpoBaHa 3a JIOMOMOI0I0 PENePHUX TOYOK a00 HEMmpoKaliopoBa-
Ha. Kpim Toro, mkana Moxe OyTH 0HO- 4060 OIMOJISIPHOIO 3 AOBUTBHOIO
KITBKICTIO rpafaniii. HalimommpeHimi oHononsgpHa 6iHapHA 1IKana 31
crynensmu 0 1 I (mpu BianoBiasax Ha 3anuTaHHs “Hi” un “Tak”) ta 6imno-
JIipHA TPUCTYIEHEBA IIKaia 31 ctyneHsamu —/, 0 i +1 (mpu BiANOBIAAX Ha
s3anmutanHs “Ilpotn”, “Yrpumancsa” 1 “3a”). [TomupeHi TaKOX OTHOIIO-
nsipHa TpucTyneHeBa wmkana (I, I1, 111 copt, po3psia, KaTeropis, paHr) ta
CEeMHUCTYIIEHeBa OIMOJIsSpHA MIKajJa, OTpUMAaHa 3 € JHAHHSAM Mapu TPUCTY-
MIEHEeBUX IIKaJ y HyJIbOBil Touli. Came Il IIKalu Bi1oOpakatoTh CTYIEHI
MTOPIBHSIHHS NAPH CIPSDKEHUX SKICHUX MPUKMETHHKIB, SKUM MTOCTABIICH] Y
BIJIMOBIIHICTH MOPSIKOBI YUCITIBHUKH 31 3HAKaMH “+” 1 “=" (tadiu. 12.2).

Taxi cy0’e€KTUBHI OIIHIOBAJIbHI IIKAJIM HAWYACTIIIE BUKOPUCTOBYIOTh
B IHCTpyMeHTAapii COIIOIOTIYHMX JOCITiKeHb. Jlo IbOTo X TUIY iMIepa-
TUBHOTO BHUMIPIOBAHHS HAJIEKATh [BAHAISTHOATbHA CUCTEMa OILIIHIO-
BaHHS 3HAHb YYHIB y IIKOJI 1 OLIHKM “BIAMIHHO”, “100pe”, “3a0BITbHO”
1 “He3aJ0BUTLHO” CTYJIEHTIB. Y METOJMUKAX TECTYBAHHS BUKOPUCTOBYIOThH
napioui wkanu: VIIL IX, X, XII, XX, C-0anbHi IIKaJIH.

B) Memoo panacysanns. SIkio mpokaaiopyBaTH OpAUHAIBHY KAy
3a JIOMIOMOTOIO PErepiB HEMOXKJIIUBO ab0 Jy»ke BaXKKO, TO OLIHIOIOTH 3a
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Tabnuys 12.2

IlIxana crymneHis CryrneHi MOPIiBHSHHS .
. - . IlIxana crynenis
MOPIBHSIHHS SIKICHUX CIPSDKEHUX MPUKMETHHUKIB . . .
. . . o IHTEHCUBHOCTI IKOCTI
IIPUKMETHUKIB CHJIbHUIT — crtabuit
Havieuwui HaticunbHiwul +11
suwull CUNbHIUULL +1
36UYAUHUL CUNbHUTL +
HetumpanbHull cepeoniti 0
36uUUATIHULL cnabuti -1
suuLl caaoiuuil =1
Havieuwui Haticaiabiwu =111

JIOTIOMOTOI0 PpaHXYBaHHS Ha MIKa 3 “IyiaBarouuMu’ mojiakamu. Ha-
MPUKIIAJl, pAHKYBAaHHSM BH3HAYAOTh KPAIIOTrO CIOPTCMEHA POKY, CTY-
JICHTIB BIHCHKOBUX, MUCTCIIBKUX YUMJIHII TOIIIO.

PamxyBaHHsI BUKOPHCTaHE B IOIIMPEHi MeToauli TectyBanHs “L{iH-
HicHi opieHTanii” M. Pokuua [15]. 3a 1i€10 METOIMKOIO BU3BHAUAETHCS Ha-
JIAHHSI PECIOHJICHTOM IepeBard 3a CTYMEHEM 3HAYyIIOCTI KOXHIiH
IIHHOCTI 31 CIMUCKY 3aMPOTIOHOBAHUX IIIJISIXOM paHXyBaHHs. [IpuitHATO
paHXXyBaTH HAOOpPU TaK 3BAHUX TEPMIHAJIBHUX W IHCTPYMEHTAJIbHHUX
LIHHOCTEeU, TOOTO MIHHOCTEH-111IeH 1 IiHHOCTe-3ac00iB. [Tporenypa pan-
JKYBaHHSI TIOJIATA€ B TOMY, 1110 PECIIOH/ICHTY MTPOMOHYOTHCS JIBI KOJIOIN
o 18 kapTok 3 MO3HAYCHHSM TaKHX IIHHOCTEH. [laji HaBeJeHO CITUCOK
TEPMIHAJBHUX I[IHHOCTEH, SIKI PECIIOHJICHT IMOBUHEH MPOPAHIKYBATH, T10-
CTaBUBIIIM Ha IEPIIE MICIIE IIIHHICTD, SKIi BiH HaJla€ HAWOLIbIIY ITepeBary
B KUTTEIISITBHOCTI, Ha IPyTe€ — MCHII BaXXJIUBY IIHHICTB 1 T. 1.

HinnocTi-mimi:
* aKTHUBHE HISUTbHE XUTTS (IIOBHOTA ¥ eMOLIIifHA HACUYCHICTD);
* JKUTTEBA MYIPICTh (3PLIICTh CY/DKEHb 1 3I0POBHIA TITy3/1, K1 gOCsATA-
FOTBCS YKUTTEBUM JIOCBIZIOM);
* 3700poB’s (pi3UUHE i ICUXITHE);
* 1ikaBa po0oTa;
* Kpaca IpupojaM i MHUCTENTBA (MePEeKUBAHHS MPEKPACHOTO Y MPU-
POl ¥ MUCTEIITBI);

e KOXaHHS (DyXoBHA i (pi3nyHa OJM3BKICTH 3 KOXaHOIO JTIOIMHOKO);

* MaTepiajbHO 3a0e3redeHe KUTTS (BIACYTHICTh MaTepialbHUX TPY/I-
HOIIB);

* HAsBHICTH BIpHHX APY3iB;

* TpOMaJICbKe BU3HAHHS (OBara OTOYYIOUHNX, KOJIEKTHUBY, KOJIET);
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* Mmi3HaHHS (MOXJIUBICTh PO3IIUPEHHS CBOET OCBITH, KPYro3opy, 3a-
rajgbHOI KYJIbTYPH, IHTEICKTYyaIbHUI PO3BUTOK) — MPOJAYKTHBHE
KUTTS] (MAKCUMAJIbHO TTOBHE BUKOPUCTAHHS CBOIX MOMJIMBOCTEI,
cuI 1 3mi0HOCTEH);

* pO3BUTOK (poboTa Ham coOOr0, MOCTiHiHe (i3WyHe W JyXOBHE
YIIOCKOHAJICHHSI);

e po3sBaru (IpueEMHE, HEMEPEOOTHKYBaHE IMPOBEICHHS O3B, BifI-
CYTHICTh 00OB’SI3KiB);

e ¢B00OO/1a (CAMOCTIHHICTD, HE3AJICKHICTh ¥ CYDKCHHSIX 1 TisX);

* II[aCJIMBE CIMEIHE KUTTS;

* mAcCTS IHMUX (T0OpOoOYT, pO3BUTOK 1 BAOCKOHAJICHHS 1HIIUX JTFO-
JICH, JTFOJICTBA 3arajioM);

* TBOPYICTH (MOXKJIUBICTh TBOPYOI iSITBHOCTI);

* BIICBHCHICTB y cO0I (BHYTPIIIHS TapMOHis, CBOOOIa BT BHYTPILITHIX
CYIIepEeYHOCTEH, CYMHIBIB).

KoxHil IHHOCTI MiCTIs paHKyBaHHS IPUITACYETHCS OpAUHAIBHE UHC-

JIO pO3TallyBaHHS PECIOHACHTOM KapTok Bix I mo X VIII micus, mo i
O3HaYa€ BU3HAUYCHHS ITOKA3HUKIB BUMIPIOBAHHS HAa HEPIBHOMIPHIA OpIH-
HaJTbHIN, a00 cTpaTudikalliiHii, mKaji. 3IIHCHIOI0YN TECTYBaHHS CYKYTI-
HOCTI PECIIOHICHTIB, MOXHa K1acu(iKyBaTH iX 32 OJTHAKOBUMU IIIHHICHH-
MM OpI€HTAIlISIMH.

Tunosoro 3amaueto iMHepaTI/IBHOFO BI/IMipIOBaHHH € BU3HAYCHHS 1H-

TEHCUBHOCTI COILIaJIbHOT CMHUCIIOBOL HaCTAaHOBH, AKC PO3IIAIACTbCA Jaumi.

o =

NN kW

-

KontponsHi nuraHHs

. lITo o3Hauae pogoBuaoBa kinacudikaris?
. IITo Take onHO- 1 6GaratomipHa kiacudikais? IToscHITh MOXIUBICTH Oarato-

MipHOI Kiacuikarii, BUXOJI4HU 3 SIKICHOT OyI0OBH pedi.

. YMOBa KUJIbKICHOT'O aHaJTi3y OJJTHOSKICHOTO YTBOPEHHS.

. CyTb BUMIPIOBaHHS €KCTEHCUBHOI BIIACTUBOCTI.

. bararomipHwuii SIKiCHUI 1 KUTbKICHUI aHATI3.

. Cnieundika 06’ eKTUBHUX 1 Cy0 €KTMBHUX IHTEHCUBHUX BiiacTuBocTell. Ocobuu-

BOCTI IX BUMIPIOBAHHSI.

. Tunu BUMIpIOBaHb IHTEHCUBHUX BlIaCTUBOCTEI. OCOOIMBOCTI IX BUMiIpIOBAHHS.
. CyTb IeTEepMIHICTCHKOI 1 CTATUCTUYHOI MOJIEIIEH OITOCEPEAKOBAHOTO BUMIpIO-

BaHHSI IHTCHCUBHUX BEJINYNH YepPe3 eKCTEHCUBHI.

. OcobmMBOCTI METO/IIB OLIHIOBAHHS 1 PAH)KYBAHHS IMIIEPATUBHOTO THUITY BHMi-

PIOBAHHS IHTEHCHBHOI BJIACTUBOCTI.
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Po3pgin 13 —

BUMIPIOBAHHA
COLUIAJIBHUX NOKA3HUKIB

13.1. BUMIPIOBAHHA PIBHUX NMOKA3HUKIB
Y CTATUCTUYHHOMY AHAI3I

[TpoanamizyeMo AOKIIQAHIINIE METOAM BUMIPIOBAHHS IHTCHCHBHUX
BITACTUBOCTEH COIliaJIbHUX 00’€KTIB (COIIaIbHUX “peucii”).

HaiimpocTimmoro 1 HalmomupeHimow0 GopMOI0 BUPaKECHHS IHTCHCHB-
HOI BJIACTHBOCTI € COIiaIbHUM 1HICKC Y BUTJISII BITHOIICHHS BOX (1 O17Th-
1Ie) eKCTCHCUBHUX BeIWUMH. CrieniupiqHUM y COITIOIOTII € 1HACKC, TKUH
BHUPAXKAE BITHONICHHS JIESIKOI €KCTEHCUBHOI BEIMYMHHM S0 KITBKOCTI 1H/TH-
BigiB. [TomiOHI iHIEKCH BUPAXAOTh CTYITIHb IHTCHCUBHOCTI SIKOCTI, sIKa
MpHNagae Ha OJTHOTO CepeAHbOrO 1HIMBIAA, K HIOW TO Oyila CyKyIHICTH
TOTOXXHUX 1HAMBIIIB 38 NEBHUM HOMIHAJIOM SIKOCTI. OCKUIBKY 1HIUBIINA HE
TOTOXHI, TO HasIBHE JIeSIKE PO3CISIHHS 3HAUYCHb II€] BIACTUBOCTI JIIS CY-
KyIHOCTI 0ci0. SIK comaabHUN 1HACKC, IO XapaKTePHU3ye TaKy CYKYII-
HICTB, OCPYTh CepeIHIO apuPMETHIHY (400 CEpPeTHIO BEIMUMHY IHIIOTO
THITY): CEpPEeIHIN BIK, CepeIHs 3apo0iTHA IIaTa, CepeaHiil cTaxk podboTH
TOIIIO.

Cepe/Hst apudMeTHIHA HAJISKUTh 710 IHTEHCUBHUX BJIACTUBOCTEH Mep-
moro Mopsaky. Taki IHTEHCUBHI BEJTUYWHU BUMIPIOIOTH 32 THIIOM T'yCTH-
HU; BOHU BU3HAYAKOTHCS IPOOOM, Y 3HAMEHHUKY OJTMHUIICIO € H/IUBI] (3a-
poOiTHa Mm1aTa: TpH./iHI.; BIK: POKIB/iH/.; 3pIiCT: CM/1H]I.; COIliaTbHA AKTHB-
HICTB: COIIaIbHUX (DaKTiB/iH/.).

OnHaK SKIIO CYKYITHICTD 1HIUBIIIB 3BOIUTHCS 10 OJHIE] KOHKPETHOL
JIFOIMHU, TO CepeliHs apupMeTHIHa — J0 MOKa3HUKA 1€l Troaunu. Takuii
IHIEKC CTAHOBUTD MPUTAMAaHHE KOHKPETHIN JIFOIMHI BiTHOIIECHHS TIEBHOT
MHOKHHH JISSKUX BJIACTHBUX il €IIEMEHTIB caMoi 10 cebe y popmi uncenb-
HOCTI 1 y popMi OJTMHMIII, SIKOFO € caMa IIsl JTFoInHA. SIKIIO0 1HIEeKC pO3TIIs-
JA€ThCs Y (GOPMI YHCEIBHOCTI, TO WIETHCS PO SKCTCHCUBHY BEIIMUUHY,
a K10 y (hopMmi BiTHOMIEHHS YUCEITBHOCTI JO OIWHUII, TTOKA3HUK SKOTO
BHUPAXXA€ CTYIMIHb IHTEHCUBHOCTI, TO WAEThCS MPO IHTEHCUBHY BEIIMUUHY
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HYJIbOBOTO MOPSIKY. Ll 0COONMMBICTH MOABIHHOTO MPOSIBY TPUPOJIU MHO-
JKUHU TI03HAYAETHCS BIAMOBIIHO KaPIUHAIBHUM 1 OPJIMHAJIBHUM YUCIIOM,
XapaKTepU3yUyl TO YHCEIbHICTh y (hOPMI €KCTEHCUBHOT BETUUMHM, TO
CTYIIHB SKOCTI y (hOpMi iIHTEHCUBHOI BeInuuHU. 1[10 0COOIUBICTD IHTCH-
CHUBHOI BEJTMUMHU (-TO MOPSIJIKY IIUPOKO BUKOPUCTOBYIOTh Ha MPAKTHIII.
Tax, oIiHKa KOHKPETHOI'0 TiIMHAcTa 9 OasliB (EKCTEHCHBHA BEJIMYMHA) 03-
Hauvae [X cTymiHb (IHTEHCHBHA BEJIMYMHA) MOTO MAMCTEPHOCTI 3-ITIOMIXK
iHIMX riMHacTiB. Lle came crocyeTbes OabHUX OLIIHOK MPU TECTYBaHHI:
KUTBKICTh OaJIiB BOJHOYAC € CTYIICHEM SIKOCTI OCOOUCTOCTI.

3ayBa)KMMO, 110 MPH I[bOMY KAy IMOMEPEJHBO HE TPAJYIOITh, TOO-
TO 3HAYEHHSI OIIHOK HE MOPIBHIOIOTH 3 PEEPHUMH ToUKaMHu. [l Toro
100 YHUKHYTH PO30DKHOCTEH MK OI[IHKAMM EKCIEpTIB, IIJIBUIIUTH
TOYHICTH 1 HAIIHHICTh OLIHIOBAHHS PO3POOIIOIOTH ClelialbHi iHCTPYKIIii
JUIS. BA3HAYEHHSI KPUTEPIiB KOXKHOT OLIHKH, Kl BIIICPAIOTh POJIb perep-
HEUX TouoK. Hampuknazn, gpparment “KapTu ocoOncToCcTi” MiCTUTB OJIOK
TaKUX COIIaTbHO-TICUXOJIOTIYHUX TTOKA3HUKIB, SIKI OI[IHIOE EKCIIEePT:

* IPaBIUBICTE;

* UYECHICTb;

* CaMOKPUTHUYHICTB;

* BHUMOIJIHMBICTE 0 cede;

* YyHHICTE;

* TOBApPHUCHKICTH;

* IIPUA3HICTH;

* TOYYTTS BJIACHOI T'IHOCTI;

* NUCLHUINIIHOBAHICTE.

3anoBHeHHIO “KapTt ocodbucTocTi” nepeaye iIHCTPyKIis 010 KpUTe-

piiB Oamis [14]:

5 — Ha3BaHa B KapTi puca 0COOUCTOCTI JIy’Ke PO3BUHEHA, SICKPABO BH-
paxeHa, TPOSIBIISIETHCS YACTO 1 B PI3HUX BUAAX JISUIBHOCTI, SIK
puca xapakrtepy;

4 — MOMITHO BUpaXKeHa, alie MPOSBISETHCS HE MOCTIIHO, X04a Mpo-
TUJISKHA Tl prca MPOSIBIISETHCS JIyKE PIIKO;

3 — BOHA 1 MPOTHIIC)KHA T prca 0COOMCTOCTI BUPaKECHI HE PI3KO 1y
MposiBaX BPIBHOBAXYIOTh OJIHA OJIHY, XOUa OOHUJIBI IPOSBIISIOTHCS
HEYacro;

2 — MOMITHO OUTBII BUpPaXKEHa 1 YacTillle MPOSBISIETHCS MTPOTHIICIKHA
Ha3BaHil puca 0COOUCTOCTI;

1 — mpoTuiexHa Ha3BaHil prca 0COOMCTOCTI TPOSBISETHCS YACTO 1 B
pI3HUX BUIAX TISTIBHOCTI SIK pUca XapaKTepy;
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0 — ToIi, XTO 3aITOBHIOE KapTy, HE MA€ BIIOMOCTEH TS OIIHKH Ti€l Y1
IHIIIOT PUCH.
3a BIANOBIIHUMHU OLIIHKaMHU y (GOPMi OpAMHAIBHUX YUCET CTPATH(i-
KYIOTh TOW 4M 1HIIWH KOHTHHIEHT OCi0.

13.2 AHANI3 OAHOMIPHUX
CTATUCTUYHUX PO3NOAINIB.
NMEPEBIPKA CTATUCTUYHUX TINOTE3

Haituacrimre aHami3 OqHOMIPHUX CTATHCTUYHUX PO3ITOIUIIB 33 KOXK-
HUM 13 popMasi3oBaHUX MUTAHB COLIIOJIOTIYHOT AaHKETH, SIKi BIAMOBIAAIOThH
€KCTEHCHBHUM I IHTEHCUBHUM BJIACTUBOCTSIM 00’€KTa, mepeidavae nepe-
BIpKY TPhOX CTATUCTUYHHX TIITOTE3:

e 1mpo B ab0 3aKOH PO3IMOJITY I'eHepaIbHOI CYKYITHOCTI 1HIMBIIB

3a JIONOMOIOI0 KPUTEPIIO IOrouKeHHs X2 “Xi-kBaapat” (1B, Jo1. 3);

* TIPO BIAMOBIAHICTH BUOIPKOBOI cepeAHbOI apru(PMETHUHOI cepeaHii
reHepaTbHOI CYKYITHOCTI 3a JIOMIOMOTOI0 KPUTEPIIO 3HAUYIIOCTI Z
(muB. mox. 2) abo T (muB. mo. 4);

* TIPO BIAMOBIIHICTh BUOIPKOBOI JUCTIEPCI] TITOTETUYHIN TreHepaTbHil
3a JJOIIOMOT 010 KpUTepito 3HauymocTi X2 “xi-kpaapar” (qus. 101, 3)
JUUIST BCTAHOBJICHHS CTYIICHSI OJTHOPITHOCTI (PO3CISTHHS) CYKYITHOCTI.

ITepeBipka cTaTUCTUYHOI TIITOTE3U OXOIUTIOE TAKI €TAIH:

1. Bubip piBHsI 3HaUyHIOCTI € 1 AOBIpYOi IMOBIpHOCTI Y =1 — €.

2. BusHaueHHS KPUTHYHOTO 3HAUEHHS CTATUCTUYHUX XapaKTEPUCTUK
Xip, Zep abo leo 1, OTXKe, KpUTHIHOI 00J1acTi i 3HaYEHb 3a TAOJIUIIS-
MU JJTS TUX KPUTEPIiB.

3. OGuunCreHHs eMITIPUYHUX BEIMYUH BIIMOBIAHUX CTATUCTUYHUX Xa-
PAKTEPUCTUK X% , 2,400 t_ 1714 IeBHOT BUOIPKU.

4. TTopiBHSHHS CTATUCTUYHUX XapPaKTCPUCTHK X% s Zes 11 Xip, Zep> Lip’
SIKIIIO eMITIPUYHI 3HAUCHHS MOTPAILISIOTH 10 KPUTHIHOI 00J1aCTi, TO
rinoTe3y BIIXUJISIOTH, & SIKIIO B 0OJACTh AOMYCTUMHUX 3HAUEHB, TO
rirnoTe3y NpuiiMaroTh.

ITo6y10Bi CTATUCTUYHUX XapaKTePUCTUK X2, Z, f, 10 HEOOXiaHi [uIs
TIEPEBIPKU CTATUCTUYHHX TIIIOTE3, TIEPEYE aHAITI3 CTATUCTUIHHUX TAOTUIh
3 pe3yJIbTaTaMu ONMUTYBAaHHS BHOIPKOBOI cykynHocTi. ETanu anamisy:

1. [ToOynoBa OJJHOMIPHUX PO3MOALTIB Y BUTJISAI TA0IULb 1 rpadikis.
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2. CknamaHHS TaOIUIb SMITIPUIHO BUMIPSHUX 1 TCOPETHYHO PO3PaX0-
BaHMX YACTOT 3TIHO 3 TIMOTETUYHUM 3aKOHOM, HATIPUKJIA HOP-
MaJIbHUM (IuB. 101. 1).

3. BusHaueHHs mapaMeTpiB PO3MOAUIB — 4aCTOK W, 1 IUCHEPCIH wyw,
JUTSI TUXOTOMIYHUX MTUTaHb AHKETH, & TAKOXK CEPE/IHIX X 1 UCTIepCiit
0’ 1S 3aIIUTaHb AHKETU 3 YUCIOBMMM IIKanamu (a me mox Mo i
MeniaH Me Ui 3aNTUTaHb 3 HEPIBHOMIPHUMH OPJAMHAIBHUMHU IIIKa-
JIAMH).

4. BuzHaUYCHHS I'PaHUYHUX TTOMUJIOK A JIJIST YaCTOK W 1 CEPeIHIX X BU-
XOJISTUM 3 HeOOX1THOT HamiifHOCTI Y (quB. qoa. 2 abo 4).

O1iHIMO TeHepaJIbHY CepeIHIO ¢ 32 BUOIPKOBOIO CEPEIHBOIO X 1 reHe-

palibHy AMCIepcito 02 32 BUGIPKOBOIO AUCIIEPCIEI0 02, BUBHAUMMO iX JI0-
Bipui iHTepBaH A 1 IEPEeBIpIMO CTATUCTHYHI TiITOTE3H.

a) Cmamucmuynuii po3nooin iHougioie Ha Oux omomiuHii
cmpamugikauiiiniii (opounabhiil) wKai iNMencueHol 61acmueocmi

[TpoanamnizyemMo criodyaTKy HAWIPOCTIIINEI PO3IO/IIT IHAUBI/IB, IKOMY
BIJIMOBIIA€ TMXOTOMIUHE 3alUTAHHS 3 BapiaHTaMu Biamosigeir “Tak” i
“Hi”. Hexaii 1OCIiIKy€eThCS IpyIa CTyIeHTiB — BUITYCKHUKIB By3y. [Ipo-
aHaJI3yeMO iX BIAMOBIAL Ha 3anuTanHs “Uu BU3Haumiauch Bu 3 miciem
pobotu?”.

3ayBaxuMo, IO 3 MO3ULIT KBATIMETPIl 1Ie TUXOTOMIYHE 3aMUTAHHS €
3TOPHYTOIO HIKAIOK IHTEHCUBHOI BIACTHBOCTI, Ha SKii He (iKCyIOThCs
MPOMDKHI 3HAYEHHS CTYIEHIB IHTEHCUBHOCTI (HANpUKIAad, “He BU3HA-
yuBcs”’, “He 3aJlyMyBaBcCs”, “BU3HAYMBCS YaCTKOBO™, “IIJIKOM BU3HA-
yuBcs”), a (piKCyeThCs TuIIe HAasiBHICTh 200 BIACYTHICTD Li€l O3HAKH.

3a (HopMOIO HAWMPOCTIIUM 3aMUTAHHIM € JIMXOTOMIiuHE. YCI TpHU
BH/IU TINOTE3 — PO BHUJ PO3IMOILTY, TPO 3HAYEHHS CepeIHbO1 apudme-
TUYHOI 1 AUCTePCii — 3BOJISITHCS JUUIS I[bOT'O 3alUTAHHS B OJIHIN T1IOTeE-
31 — 1po 4acToTy w, Bianosigeid “Tak”, 60 THM CaMMM BM3HAYalOThCA
BUJT PO3MOJILTY (3HAIOUM YACTKY BiAnoBijel “Tak”, 3Ha€EMO 4acTKy BITIO-
Biged “Hi” (w, =1 —w,); cepenHe apupMeTHIHE 3HAUYEHHS K TOTOXKHO
piBHE HaCTLi X =w,; IMCIEPCist o’= wiwy=w, (1 =w))).

Hexaii gani mpo BiNOBI/Il CTYJACHTIB Ha 3aUTaHHS “UM BUSHAYNIIHCH
Bu 3 micuem po6otu?” 3agani y Burisi tadsm. 13.1 1 BigoOpaxeni rpadiu-
HO TicTorpamoro (puc. 13.1).

HeoOxinHo OL[iHUTH HEBIJOMY YaCTOTY (CepeHE TeHepalbHe s AH-
XOTOMIYHOTO MUTAHHA) W , TOTOKHO PiBHY TiMOTETHYHINA HMOBIPHOCTI p
TUX, 0 BignoBimm “Tax” Ha 3anmUTaHHA, IO TOYKOBIH 4acToTi (BUOIp-
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Tabnuys 13.1

X; “Hi” (i=0) “Tak” (i=1)
n; 90 110
w; 0,45 0,55
lnoTernyna p 0,5 0,5
Wi, Pi» o A
100
— W
50 - e Po Py
—
0 >
0 1 X
Puc. 13.1

KOBIi cepeHiii) w, Ipy HeBifoMiii renepastbHiit mucnepcii o i 3HaiiTn 10-
BipuMii iHTEepBaI A K I'PAHMYHY IIOMUJIKY BUOIPKH 3 IOBIPYOIO IMOBIpHi-
cTio (HajiiHIcTIO) P(f) =Y.

Hexaii 3a pe3yiabTaTaMu ONMUTYBaHHS BUOIPKOBOI cykymHocTi 72 = 200
BUITYCKHUKIB BY3y 3 TeHepalbHOI cykynHocTi NV = 600 BUITYCKHUKIB 4acT-
Ka 0ci0, 10 BU3HAYMIIUCH 3 MiCIIeM POOOTH 110 3aKiHUEHHI BY3Y, IOPIBHIOE
w, = 0,55 =55 %. IlpuiiMeMo HEBIIOMY AMCHEPCIIO F€HEPATLHOI CYKYII-
HOCTI O = pg MaKCHMaJIbHOIO, LIO BiANOBia€ PIBHOMY PO3MOILIY BiIO-
Bijeit “Tak” 1 “Hi”: p =¢=0,5=50 %, a came:

a’=pg=0,5-0,5=0,25.

OTKe, MaEMO BCi TOKA3HUKH ISl PO3PAXYHKY T'PAHUYHOI MOMUIIKH

BuOipku A 3a popmyiioro (3.8):

A=y,
Jie t — KPAaTHICTh CepeaHBOI IMTOMUIKA BHOIPKH, IO € apTYMEHTOM Taly-
JIbOBaHOI (PyHKIIT HOpMaIbHOTO po3noairy D (7);

P(% -d|<8) = P(X -d| <) =P(¥ ~d <'7) 220() =y.
n

T

[TigcTaBuBIIM APAMETPH AUXOTOMIYHOTO PO3NOALTY X =W, a =p i
02 = pq, ONEPKUMO
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P(w, = pl<a) =P(w, =p| <L) 22000 =v.
n
Buxonsuw i3 3amanoi HamitHOCTI Y =0,95 gk 3HaUeHHS i€l QyHKIIIT,
3HaxoauMo 3 Tabaumi GyHkmii Jlamraca (quB. mom. 2) mius P(r) = y2 =
=0,95/2 =0,475 3nauenns t = 1,96 = 2.
3a popmymoro (3.7") 3HAXOAUMO CEPEIHIO IMTOMUIKY BHOIPKHU | IS
0e3MMOBTOPHOI BUOIPKU:

ijﬁ_%@: /%ﬁ—% =029 =29%,

a ToTiM 3a popMmyItoro (3.8) 3HAXOIMMO I'PaHUIHY ITOMUJIKY BUOIpKH, a00
JIOBipUMii iHTepBaJ A:

A =11 =210,029 =0,058 =5,8 %.

OcTaTo4HO iHTEpBaJIbHA OIIHKA YaCTKH CTYICHTIB, IO BUPIIIUIN ITH-
TaHHS TIPO MpAaIleBIAIITYBAHHS, TOPIBHIOE:

w; £ A =0,55+0,058 =55 % £5,8 %.

ToOTo rimoTeTUYHe 3HaAYEHHS YacTOTH Bianosigel “Tax” W, = p IeHe-

palbHOI CYKYITHOCTI TIOKPUBAETHCS JOBIPUUM IHTEpBaIoM *A, a came:
(wy —A<w_ <(w, + D),
(55% —5,8%) < (Wl_ =50 %) <(55 % + 5,8 %).

BigxunenHs BUOIpKOBOTO 3HAUCHHS TUX, 110 Biamosuin “Tak”, Bij ri-
HOTETUYHOTO, WO AopiBHIOE Aw =w, —p =55% — 50 % =5 %, He nepe-
BHIILY€ TOMUJIKY BUOIpKH A = 5,8 %, 1110 CBITYUTH MPO Te, 110 OUTbINa BiJ
OYiKyBaHOI (TIMOTETUYHOI) KIJTBKICTh BUITYCKHUKIB BY3Y 3a371aJIeTi/Ib IO~
6aJjia Mpo cBOE MpAIEBIAITYBAHHS. 3ayBa)KUMO, 1110 IKOU OYyJI0 apryMeH-
TOBAHO TiMOTe3y MO IHIIY YacTKy Bianosineit “Tak” mpo mpaieBiamry-
BaHHS BUITYCKHUKIB BY3y, cKaxiMo, p = 60 %, To pizaums Aw = 10 %,
riepeBuIuiaa 6 momMmwiky Bubipku A = 5,8 %, 1m0 Bka3yBaiio 6 Ha HEBH-
aJIKOBICTh PO301XKHOCTI MI’K OLIHKOBUM 1 TIMOTETUYHUM 3HAUYECHHSIMU Ya-
CTOK W, 1 p.

[MepeBipumo cmamucmuyny 2inomesy Ipo 2inomemuyme 3HaA4eHHsl 4ac-
mKU BUTTYCKHUKIB By3y 50 %, 1110 BUPIIINIIN MUTAHHS 3 TIPAIEBIAIITYBaH-
HSIM, TOOTO 1110 32 rinoTte30to p = 0,5 = 50 %. [TepeBipuMO OCHOBHY TiIo-
Te3y W, = p NPU KOHKYPYIOUiii rinoresi w > p, 3a1laBIIKCh JOBIPYOIO HMO-
BipHicTIO Y = 0,95 1 BigmoBigHO piBHeM 3HauymocTi € =0,05.

[MopiBHIOIOYM TOYKOBY OLIHKY W, = 0,55 = 55 % B pe3ynbraTi OnuTy-
BaHHS BUOIPKOBOT CYKYITHOCTI BUITyCKHHKIB 3 TIMMOTETUYHUM 3HAYCHHSIM
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p =0,5 =50 %, 3amaMocsi MUTaHHAM, Y1 PO3OKHICTD y 5 % 3Hauyma (He-
BHUIIAJIKOBA) YU He3HAUyIIa (BUIAIKOBA) 32 PAXyHOK IMOMUJIKU BUOIpKU?
[I{o6 maTw BiANOBiIb, MOPIBHAEMO EMITIPHYHE 1 KPUTUYHE 3HAUCHHS
CTATUCTUYHOI XapaKTepucTuku z (4.3").
ITpu KOHKypyIOUil TimoTesi w_ > p BUSHAYUMO 2 p AU IIPABOCTOPOH-
HBHOI KPUTHYHOI 00JacTI, CKOpI/ICTaB]J_II/ICb Ta6nm[e}o ¢ynkii Jlamnaca
(muB. goj. 2) uist qoBipyoi iiMoBipHOCTI Y= 1-€ = 0,95:

zKp{P = -€= 0,45} ‘ =1,65.

3HaiizieMo eMIipuYHe 3HAYEHHS CTATUCTMYHOI XapaKTEPUCTHKH Z,
(4.3") st MOKa3HUKA YACTKU:

le 2 \/—|055 05|
,/ WoWy v0,4500,55

[MopisHiorO4M z_ 1 Zyp> 0auumo, 110
(z,= 1,4) <(z,,= 1,65),
TOOTO z, ONANO B 06JIACTh JOMYCTUMHX 3HA4Y€Hb. 3BiICH BUILIMBAE CTa-
TUCTUYHMI BUCHOBOK IPO Te, WO TiOTE3a Mpo 3Ha4eHHsa w = p = 0,5
MPUIMAETHCS.

[MpuitnsaBim rinoresy 3 iiMoBipHicTIO 0,05, MOXHA 3pOOUTH TOMUIIKY
JIPYroro poay, SKIIO BUSBUTHCS, 110 BOHA HENpaBWIbHA (IUB. Ta0II. 4.1).
Aine B 95 % BumankiB MoAiOHMX BUOIPOK BUITYCKHHKIB BYy3y TimoTe3a
MPUIMAETHCS, TOOTO CTBEPKYETHCS, IO 3 BHCOKOIO HMOBIPHICTIO 3a pe-
3yJIbTATAMH JTOCIIIKEHHS COLIOIOTIYHOT TPOOIeMH 34 MM MTOKA3HUKOM
HeMae.

Ze

0) Cmamucmuynuii po3noodin inougioie Ha cmpamughikauiiinii
(opounanvhiil) wkani inmeHcueHoi e1acmueocmi

[TpoanamizyeMo po3Ioil CTYIEHTIB OCBITSIHCHKOTO 3aKJIa 1y Ha IIKaJjIi
IHTEHCHUBHOI BJIACTUBOCTI, SIKIif BIAIIOBIA€ 3aIIMTAHHS COLIOJOIIYHOI aH-
ketu “Sx Bu omiHroeTe CBilf piBeHb 3HaHBL?”. PiBeHb 3HAHB CTYJICHTH OIli-
HIOIOTh CAMOCTIMHO 32 IT’ITUOAIBHOIO [IKAIIOI0.

[TepeBipuMO TpU CTATUCTUYHI TIMOTE3W 3 I[BOTO MUTAHHS PO HOP-
MaJIbHUN 3aKOH PO3IOJULY CTY/JCHTIB 32 PIBHEM 3HaHb 1 MPO 3HAUYCHHS
foro nmapameTpiB: cepeinboi apudmernynoi x, = 3,5 Oana i aucnepcii
05 =1 6ana®. AnTbTepHATUBHUMM TilIOTE3aMH € 3aNepeueHHs KOKHOIO 3
X MpUIyIens: X, # 3,51 02 # 1. [Topsok nepeBipky TimoTes Takwuii:
PO CEPEJIHIO, JIUCIIEPCIIO 1 3aKOH PO3MOJILTY, OCKUIBKH JIJIsl IIEPEBIPKU OC-
TAHHLOI'O BUKOPUCTAEMO €MITiPUUHI OLIHKH TApaMETpPiB X i 02
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J1itst BCIX TimoTe3 BUOUpaemMo piBeHb 3HaAUymocTi € = 0,05 .

Emmipuuni maHi onutyBaHHS 7 = 200 BUIIYCKHUKIB BY3y IIPO OIlIHIO-
BaHHS CBOIX 3HaHb HaBejeHI B Ta0Om. 13.2. Ha ocHOBI MX gaHUX OyayeMO
rpadixk mojirona (puc. 13.2).

Tabnuys 13.2

X, 1 2 3 4 5
n, 12 48 80 52 8
W, 0,06 0,24 0,40 0,26 0,04
x! -2,10 -1,05 0 +1,05 +2,10
P, 0,04 0,23 0,40 0,23 0,04
np, 9 49 84 49 9
Wi pis %o A

40 -

30 -

20

10 -

0

Puc. 13.2

Jnst iepeBipKM OCHOBHOI TIIOTE3M MPO 3HAYEHHS CEPENHbOT X = 3,5
Gana npu KOHKypyrouii X # 3,5 6ajia BA3HAYMMO JBOCTOPOHHIO KPUTHY-
Hy 00JacTh CTATHCTUYHOI XapakTepucTtuku ¢ (4.3) (muB. mom. 4) mis
ynkiii (4.10):

ZKP{S(V =4)=0,05} =2,78 =2,8.

Jns BU3HAYEHHS f, 00UYMCIMMO TaKi IOKa3HUKK. EMmipuuna cepenns

(2.3):

)?:2%)0(1[1]2+2 48 +3 80 +4 (32 +5 B) =3.

Cepemas mommika Budipku (3.7"):

2
a_a —i@: L@ _ﬂﬁz 0,06.
n N 200 600
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I'pannunra momunka BuOipku A (3.8) mrs t{y(v =4) = 0,95} = 2,8 (mox. 5)
A=tp=2.8-0,06=0,17,
10 CTAaHOBUTE 5,7 % cepemHboi.
Emmipuyne 3Ha4Y€HHSI CTATUCTUYHOI XapaKTEPUCTHKN

OcCKinbKH
(z,=8,3)> (th =2,8),
TOOTO 7, MOTPANHUIIO y IPABY KPUTUYHY 00JIaCTh, TO 3BI/ICH BUILIMBAE CTa-
TUCTUYHUI BUCHOBOK: TIIIOTE3Y MPO 3HAYEHHS Cepennboi X = 3,5 Gana
BUIXMJIEMO 1 NPUAMAEMO aJlbTEPHATHBHY TIIIOTE3Y PO Te, WO X # 3,5.
[TpuitHABIIM Take pimeHHs, 3 HMOBipHICTIO 0,05 MOXHA JOITYCTUTH I10-
MUJIKY TIEPIIOTO PO, SKIIO BUSBUTHCS, IO CIIPABEIMBA CAME OCHOBHA
rimore3a (auB. Tabmd. 4.1).

[TopiBHIOIOYN TOYKOBY OIIIHKY cepenHboi X = 3,0 6aa 3 rirmoreTud-
HUM 3Ha4eHHAM X = 3,5, 6aunMo, mo pisHusd Mix HuMu Ax = 0,5 Gana
ICTOTHO TepeBulIye TOMUIKY BuOipku A = 0,17 6ana i X He monajaae B
JIOBipuMi iHTepBAI £ A, TOOTO IHTepBaJbHA OIlIHKA CepeaHboi X * A He
OXOIUTIOE X !

(x,=3,5)>(x £A=3,0£0,17).

Orxe, mpoaHai3yBaBIIN 1€ MUTAHHS, JIOXOANMO BUCHOBKY, IIIO CEpE/I-
Hiif piBeHb 3HaHb CTYACHTIB 3a IX CAMOOIIIHKAMH HIKYE OYIKyBaHOTO TiIo-
TETUYHOTO 3HAYEHHS, 1 3 IIbOT'O MUTAHHS ICHYE COIII0IOTIYHA TTpodIeMa.

JIi1st IepeBipKu IPyroi OCHOBHOI TIITOTE3U PO Te, IO TUCTICPCis Orz =1
TIpH KOHKYPYIoUiif TinoTesi 02 # 1, BABHAYMMO KPUTHYHY TOYKY CTATHC-
THYHOI XapaKTepucTuku X2 (4.4) s Gpynkuii (4.8"), (4.8") (muB. noa. 3):

X2, (£ (v=4)=0,05} =9.5,

JIe KUTBKICTB CTYMEHIB cBobomu V =k — 1 =5 -1 =4, k — KUIBKICTB 1HTEP-
BaJIiB Ha mKaji x (IuB. ¢. 57).

Jltst BU3HaueHHs X2 00YMCIMMO TaKi MOKa3HUKH. TOUYKOBa OLiHKA
nucrepcii (2.4)

o’ :2%)0[(1 -3)? M2 +(2 -3)? @8 +(3 =3)> B0 H4 -3)> BR 5 3)> § =09
1 CepeJIHE KBAIPATUUHE BIAXUICHHS

0% = +,J09 = +095.
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OO0YHUCIMMO eMITIPUYHE 3HAYCHHST CTATUCTUYHOT XapaKTEPUCTUKHI xﬁ
JIUISL BUTIATKY V = 4 CTYTICHIB CBOOOIN
2
2_,0" _
Xe = V_2 =4
01"

99 _s¢
10

OcCKiIbKU
(X:=3.6) < (X%, =9.5),
TO X2 HOIAIO B 06IACTH TOMYCTUMHUX 3HAYCHD, 3BIAKH BUIUIHBAE CTATHC-
THYHHIT BUCHOBOK PO T€, 10 [ilI0Te3a Ipo JAUCTIEPCio 02 = 1 mpuitMaeTh-
cs1. SIkImo k 1ie pillleHHS HEBipHE 1 CIIpaBeIIMBa BiIXWJICHA ajIbTepHA-
THBHA TIMOTE3a, TO TUM CAMUM BUMHEHA MMOMMIIKA APYroro pojy (IuB.
Tabm. 4.1).

OTKe, PO3CISIHHSI CTY/ICHTIB 3a piBHEM 3HaHb, BUMIPIOBAHE CEPEAHIM
KBJIPATUYHUM BIAXWJICHHSM (JUCIEPCisl Majia), BIIHOCHO CepeaHbOl
apu(METHYHOT 3HAXOAUTHCS B MEXKaX OYIKYBAHOTO TMOTETUYHOTO 3HA-
YEeHHSI, XOUa caMa CepPeJIHsl, SIK BU3HAUEHO BHIIE, 3HAXOUTHCS 1103a 00I1a-
CTIO TIPUHHSTTS TIIOTE3H.

Haperri, mepeBipuMo OCTaHHIO OCHOBHY TiIIOTE3y PO OUIKyBaHUN
34KOH HOPMAJIBHOTO PO3IOLTY CTY/JICHTIB 3a PIBHEM 3HAHb TPH KOHKYPY-
I0uUiil TinmoTesi, Mo el 3aKOH He Mae micus. 1 mbOoro BUBHAYMMO KPH-
THYHY 00JAaCTh CTATUCTUYHOI XapakTepucTUKH X’ (4.2) st QyHKIik
(4.8"), (4.8") (muB. mon. 3):

xip {e(v=2)=0,05} =6,
Jie KUTBKICTh CTYITEHIB cBoOoau V =k —s =5 — 3 = 2, k — KUTbKICTh 1HTEP-
BaJIiB Ha IIKaJi X, § — KUIBKICTh CIIBBITHOIIEHD, SKI OB’ SI3YIOTh k TPyIl
3Ha4eHb X; (IUB. C. 58).

Jns oOunCIIeHHs eMITIIPUYHOTO 3HAYEHHS CTATUCTUYHOI XapaKTepHc-
THKH X2 HEOOXiIHO MOMepeNHbO OOUNCITHTH TEOPETHYHI YaCTOTH (yHKII
HOPMAaJIBHOTO PO3MoAiny p(x, X, 6°). BAKOPUCTOBYIOUM eMITipHYHi 3Ha-
YeHHs TapAMETPIB X 1 07, BU3HAUUMO HOBY IIKaJly PiBHS 3HAHb B HOPMO-
BaHMUX 3MIHHMX X/ (2.8), a moTiM 3a Tabuuero a1 Gyukuii Jlanmaca (aus.
J0J1. 1) JUIs KOKHOTO 3HAYEHHS X, BU3SHAYMMO OPJIMHATH HOPMAILHOTO
po3MoIiny p;i 06GUMCIMMO TEOPETHYHI YacToTH 1p,; . Ha ocHOBI manux
Ta0J1. 4.6 OOUNCITMMO EMITIPUUHI 3HAUCHHS X%:

—0g)2 —40)2 _on? _A0\2 — o2
62:=(12 9) +(48 49) +(80 84) +(52 49) +(8 9) 15,
9 49 84 49 9

X

OCKiIbKH
(0 =1.5) < (x2, = 6).
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T0 X2 momano B 0GNACTb JONMYCTUMHUX 3HAYCHb (HE3AIITPHXOBAHA Ha
puc. 4.1), 3BIIKM BUIUIMBAE CTATUCTHMYHUN BUCHOBOK TMpO Te, IO
PO3OLKHICTD MK eMITIPUYHUMH 1 TEOPETUYHUMH YaCTOTaAMHU 3 JIOBIPUYOIO
iMoBipHicTIO Y = 0,95 He3HAUyIIA i, OTXKE, TIOTe3a PO HOPMaJIBHHI pO3-
MOJIiJT CTYJICHTIB 3a PiBHEM 3HaHb MPUHAMAEThCS. SKIO K BUSBUTHCS, 1110
CIIpaBeNIMBa allbTEPHATHBHA TiNOTE3a, [0 MOXKIINBO B 5 % BUNAIKIB pea-
Jmi3arii BUOipok, TO TUM caMHUM OyJie BUMHEHA MTOMUJIKA JIPYTOT0o POIY
(muB. Tabm. 4.1).

KonTtponsHi nuranHs

1. I1lo o3HaYa€ MOKA3HUK IHTEHCUBHOI BIACTHBOCTI y OpMI COLiaIbHOTO iHIeKCY?
2. Y yoMy moJjsirae aHaiiz OJJHOMIPHUX CTATUCTMYHUX PO3IOJLIIB IHTEHCUBHOI
BJIACTHUBOCTI:
e Ha IUXOTOMIYHIN IIKAJIi,
* Ha cTpatudikauiiiHiil (OpAMHAIBHIN) KA.
3. IlepeBipka CTATHCTUYHUX TINOTE3 NMPO OIIHKH MapaMeTpiB 1 3aKOHIB CTaTHC-
TUYHUX PO3MOALTIB.



Posgin 14 —

KOE®DIUIEHTU
3B’A3KY

YacTo y mporpami COIOJOTIYHOTO JOCIIIKEHHS MICTUTBCS TimoTe3a
PO 3B’SI3KM PI3HUX BJIACTUBOCTEW. 3’SICYBaHHS CTYNEHs iHTEHCHBHOCTI
LUX 3B’SI3KIB JIA€ KITIOY JIO0 PO3YMIHHS MIPUPOIH JOCTIDKYBAHOTO SIBUIIA,
CYTHOCTI HOTO BIACTUBOCTEH, 1X B3a€EMOBILIMBY 1 B34€MO3YMOBIIEHOCTI.
[Tporec mizHAHHS CKIAAHOTO SBUIIA TOJSATAE B TOMY, 11O HOTO 11O MOX-
JIUBOCTI PO3KIIA/IAI0OTh HA OKPEeMi KOMITOHEHTH, KOKHUH 3 IKMX BUBUAIOTh
OKPEMO 1y B3a€MO3B’SI3KY, 110 Ja€ IHTETPOBAHY KAPTUHY PO3TJISIyBAHO-
ro sBuia. CTaTUCTUYHUI 00 €KT K CKIIaJHE YTBOPEHHS OMHUCYETHCS 3a-
KOHOM PO3Moiny iMoBipHOCTel 6araromipoi BB (X, X, ..., X ), 1xa B
3arajibHOMY BUIIAJIKYy HE € IIPOCTOIO CyMOIO PO3MO/iIiB Okpemux BB X,
K 1e Oy110 6 B OKpEMOMY BHITAJIKy HE3AIEKHUX BIACTUBOCTEN X, a BHAC-
TIOK X 3alIeKHOCTI ONHUCY€EThCS (QYHKIIEI po3noaity 6aratomipHoi BB
(X}, Xy, ..., X, ). Y ubomy 3B’43Ky [0CTa€ MUTaHHs PO B3a€MOBILIUB Pi3-
HMX Iap BIacTUBOCTEH (X, X/)

VY 3aragpHOMY BUIAJKY ICHYIOTh ABa BUOM 3AJI€KHOCTEH MIX BJIACTH-
BOCTSIMU: (DYHKI[IOHAJIBHI TA CTATUCTUYHI.

3a GyHKIIOHATBHOT 3aJIe)KHOCTI OJHIM BIIACTUBOCTI OJTHO3HAYHO Bij-
noBijae ojHe ab0 Kibka 3HaueHb Apyroi. MYHKIIOHAIBHI 3aJIeKHOCTI
Bigomi 3 isuku. Hampuknan, 3axkon HploTOHA Mpo 3aJI€KHICTh MiXK CH-
J1010 il F 1 MPUCKOPEHHSIM ¢ Tijia 3 Macoto m: F = ma; 3akon Oma mpo 3a-
JISKHICTh MK Hanpyrorw U i cuiioro ctpyMy / y IPOBITHUKY 3 OMTOPOM R:
U=IR.

3a CTATUCTUYHOI 3aJIeKHOCTI IEBHOMY 3HAYEHHIO OJHI€T BIACTUBOCTI
BIJIMOBI/IA€ MHOXWHA 3HAYEHD 1HIIOI BJIACTUBOCTI Y BUIJIS/II CTATUCTUY-
Horo po3noauty. Hampuxias, 10 po3s’s3aHuM 3aj/jauaM CTyJIEHTA Ha CeMi-
Hapax He 000B’A3KOBO BIIOBi/Ia€ PiBEHb 3HAHb, CKAXKIMO, TOUHO 4 Oann
(IV crTymiHp ycHmilIHOCTI). AJie 3arajioM CHOCTEpIra€ThCsl TEHIEHIIiS,
3TIJTHO 3 SIKOIO OUTBIIIHN KUTBKOCTI pO3B’SI3aHUX CTYJEHTaAMU 3a7a4 BIAIO-
BiJla€ BUIIMII iX piBeHb 3HAHb. B OKpeMOMy BHUITaJIKy CTATUCTUYHY 3aJIXK-
HICTb, IPH SIKiii 3MiHA OJIHI€T BITACTUBOCTI TATHE 33 COOOI0 3MIHY CepelIHiX
apU(PMETUYHHUX 3HAYEHb YMOBHHUX PO3MOJLTIB IPYroi BIACTUBOCTI, HA3U-
BAIOTh KOPEAYIlIHOK 3aTIEKHICTIO.
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IcHye nBa crmocoOu BU3HAYCHHS I'YCTOTH CTATHCTUYHOTO 3B’SI3KY MiX
3MIHHUMH BEJIMUMHAMHU: 32 JOITOMOTOI0 KOeQillieHTa 83AEMHOI cnpsidice-
HOCMi, B OCHOBI IKOTO JIEKUTh MOKA3HUK CHPSKEHHS X MiXK PO3IOALIAMU
JIBOX BIIACTHUBOCTEH, 1 KoeilieHTa Kope/isayii, B OCHOBI SIKOTO JIC)KHUTh TaK
3BaHMI 3MIIIAHII MOMEHT 2. a; bij, ze dg, bij — BCIIMYMHHM JIESTKOTO PO3Ci-
STHHST BIIACTUBOCTEH X 1 y €JIEMEHTIB JOCTIKYBAaHOI CYyKyIHOCTI [7, ¢. 27].
3TiIHO 3 TIEPIIIMM CITOCOOOM BUMIPIOIOTH CIIPSKCHHST YMOBHHUX PO3ITOILTIB
SIK BUMIAJKOBUX BEJIMYUH, TaK 1 BUMAIKOBUX MOIii. ToMy /Tt po3paxyH-
Ky Koe(imieHTa B3a€MHOI CHPSDKEHOCTI HE MOTPiIOHE YHCIOBE Kario-
PYBaHHSI IIKAJ 1 TOPSI/T 3 YUCITOBUMH IKAJIAMUA €KCTEHCUBHUX i IHTEHCHB-
HUX BETMYMH MOYKHA BUKOPUCTOBYBATH TaKO HOMIHAIIBHY IIIKAJy, Ha-
MIPUKJIAJI, PO3IOIITY IHAUBIIIB 3a CITEHiaIbHOCTIMH. Pi3Ha po3cTaHOBKaA
CITeIIaJTPHOCTEH Ha HOMIHAJIBHIM ITKajIl He BIUTMBAE Ha 3HAUCHHS Koedi-
Ii€EHTa CIPSDKEHOCTI, OCKUTBKH Y hopmyiti (14.2) He BUKOPUCTOBYIOTHCS
YKMCIIOBI 3HAYEHHS X, i Y MITOK Ha IIKaJIax [UX BiIacTuBocTeil. Ha mpoTu-
Bary IbOMY PO3paxXyHOK Koe]iIlieHTa KOPEISIii TPYHTYEThCS Ha BUMIpPIO-
BAHHI PO3CISHHS CaM€ YMCIIOBUX 3HAYEHD X, i J; Ha IIKAJIaX BUTAIKOBUX
BemMurH X 1 Y OL1s cepeqHiX 3HAYCHB X 1, 1 0O BUKOHATH IIeH po3paxy-
HOK, TTOTPiOHI YHCITOBI IIKAIH — MPOTOPIliiiHA OpIMHAITbFHA a00 Y Kpaii-
HBOMY pasi paHroBa opauHaibHa. KoedimieHT mapHOi Kopensitii » mpo-
MMOPIIHHUHI KoeDilieHTy perpecii P y JTiHIHOMY piBHSHHI perpecii (15.3) 1
OTo 3HAUCHHS CBIIUUTH PO OJU3BKICTH 3aJICKHOCTI BIIACTUBOCTEH X 1 )
10 (PYHKIIIOHAJIBHOI 1, OTKeE, PO CTYIiHb IHTCHCUBHOCTI iX 3B’s13Ky. Cra-
0a KopeIsAIlis BIaCTUBOCTEH, TOOTO ciaba “dyTIHMBICTH” OJHIET BIIACTHU-
BOCTI JTO 3MiH 1HIIIOT Yepe3 11 “HeJOCTaTHIO peakilito’” (TIIbKU B CEPEIHBO-
MY), 3yMOBITIOE MaJTy BETMIMHY KoedilieHTa perpecii i, 0TXke, Cradky “ke-
pOBaHICTh” OJTHI€] BIIACTHUBOCTI IIUISIXOM 3MIiHH 1HIIIOI.

OTxe, Tpupoaa KoeDIMIEHTIB CIPSKEHOCTI Ta KOPEIAIl pi3Ha, TOMY
iX YMCITOBI 3HAUCHHS MOXXYTh ICTOTHO Pi3HUTUCH. O0OMIBa Il KOS(IIIEHTH
MTOPOJKYIOTH CIM’1 CITOPITHEHNUX KOe(DIIiEHTIB, SIKI BU3BHAYAIOTHCS 3aJICK-
HO BIJT THITIiB IIIKAJT i CITOCOOIB BUMIPIOBAHHS BIACTHBOCTCH.
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14.1. KOE®DILIEHTH
B3AEMHOI CNPAXXEHOCTI

B ocHoBI xoe(illieHTIB B3a€MHOI CIIPSKEHOCTI JIBOX BIIACTUBOCTEH Jie-
KUTh TAKa caMa ijiesd, 110 i B OCHOBI KpUTEpil0 MOrojxeHHs X (JuB.
po3a. 4.2), TUIBKU MPU3HAYECHHS KPUTEPIIO MOTO/KEHHS MOJISIra€ y BU3HA-
YEHHI CTyreHsl 301KHOCTI (MIOTOJKEHHS) EMITIPUYHOTO i TEOPETUUHOTO
posnozinis BB X 3a gonomoroio popmynu X (4.2), a npusHauyeHHs Koedi-
LIEHTA B3aEMHOI CIPSDKEHOCTI MOJIATAE Y BU3HAYCHH] CTYIEHS 301KHOCTI
(CTIpsKEHOCT]) eMIipUYHUX YMOBHUX posnojaitie BB (X |Y) npu pisaux
3HAYCHHSIX ), 3 6e3yMoBHMM posnoaiiom BB X tak camo 3a popmyioro X2.

[TosicHUMO CYTh CTATHCTUYHOI 3aJIe)KHOCT] Ha MPUKIIA/I 3B 3Ky MiX
BJIACTUBOCTSIMHU X 1 ), IO BIINOBIJIAIOTh TUTAHHSM COIIIOJIOTIYHOT aHKETH
“Cxiapku 3a1a4 31 crieukypcy Bu poss’sizanu?” i “Uu 3acrocoByBaniu Bu
OJIeprKaHl 3a CHElIaJbHICTIO 3HAHHS IMiJl YaC BUPOOHUYOT pakTUku?”.
[ToTpiOHO BCTAHOBUTH, UM € 3B’I30K Mi)K HAOYTUMU CTYJIeHTAMU 3HAHHS-
MU 3a CIIEIIaIbHICTIO 1 MOTpebaMu BUPOOHUIITBA I[0J10 3aCTOCYBAHHS ITUX
3HAHb Ha MPAKTHIIL.

[Mpunyctumo, 1o B pe3yibTaTi conioigorivnoro onutysanus 200 cry-
JICHTIB-IIPAKTUKAHTIB OJIep)KaHO ABOMipHMIA po3noain BB (X,Y), noxa-
HUH y BUTIsA1 Ta0. 14.1 (macyMKOBUN CTOBITYMK n, 1 psaoK n,, BimoOpa-
kKarTh OJJHOMIpHI posnojiin BB X1 BB Y).

Tabnuys 14.1

y 1 4 7 10 n,;
0 20 40 20 0 40

1 30 0 60 30 160
n, 50 40 80 30 200

3ayBaXuMoO, 11O TeplIe 3aUTAHHS BUPAKAE EKCTCHCUBHY BEIIMUUHY
KUTBKOCTI pO3B’I3aHUX 3a/a4, SKd BU3HAYAETHCS HA MPOKATIOPOBaHil 1H-
TepBaJIBbHIN MIKaJl Yepe3 KoxHi Tpu oguHuii: 0-2; 3-5; 6-8; 9—11. Sxumo
BMMIPIOBaHA BEJIMYMHA MOTPAIIAE B EBHUI IHTEPBAII, TO 3HAYEHHS X; €
LIEHTPOM I-T'0 IHTEpBajy B TOUKax BianosiaHo 1; 4; 7; 10.

3a ApyruM 3amuTaHHSIM 3 JUXOTOMIYHOIO IIKAJIOI0 3 BapiaHTaMu BiJI-
nosizgeit “Tax” (1)1 “Hi” (0) 3a pe3ynbTaTaMu ONMUTYBAHHS CTYIEHTH PO3-
MOAUTMIINCH Ha JIBI TPYIHU 100 BUKOPUCTAHHS (PaxOBUX 3HAHD Iij Yac
BUPOOHNYOI pakTHKU. KokHIN rpymi BiANOBIIAIOTH YMOBHI PO3MOIIIN
BIJTHOCHUX YaCTOT CTYJIEHTIB W(Xx| yj) 10JI0 KIJTbKOCTI pO3B’sI3aHUX 3a/1au
31 cnierikypey (taou. 14.2).
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Tabnuys 14.2

N X
W 3 1 | 4 | 7 | 10 >
w(xly,) 0 0,25 0,50 0,25 0,00 1
w(x|y,) 1 0,25 0,00 0,50 025 1
w(x) 025 | 020 | o040 | o5 1

VmoBHi posnoainu w(x|y,) i w(x|y,) Aas po3risayBaHuX JABOX IPyI
PI3HATBCS, TPUUOMY B TIEPIIIii IPyIi — MEHIN YCIINIHI CTYIEHTH, Y APY-
rif — OireIn yemimHi. OTXe, HasBHA 3aJICKHICTh MK YCITIITHICTIO CTY-
JIEHTIB (KUTBKICTIO pO3B’sI3aHUX 3aja4) 1 X 34aTHICTIO BUKOPHUCTOBYBATH
37100yTi 3HaHHS y BUpoOHMYiil mpakTuwi (2 > 0). LL{o6 BU3HAUYUTHU BENH-
YUHY L€l 3aJeKHOCT], 0OUUCITIOEMO X2, IPUUOMY SK EMIIPUUHMIA pO3-
TTO/IUT BUOMPAEMO j-II YMOBHUH PO3IOJUT BIITHOCHUX YaCTOT w(X |yj), a sIK
TEOPETUYHUMN, 3 IKUM ITOPIBHIOETHCS SMITIPUIHUN PO3MOIIT, — 0e3yMOB-
HHUH po3moaiT w(x):

2
2= vy —wip)
X;=) ——— (14.1)
Z w0
[TincymoByeEMO KOXHE X? 31 CTATUCTUYHOIO BATOI0, IO JOPIBHIOE a0-
COJIIOTHIHN yacToTi B posnoauti BB Y (nus. Tat. 14.1):

2:2’;@(] Z z ’m (14.2)

ne [, k — KUTbKICTh IHTepBAaJIiB Ha IIKAJIaX BIACTUBOCTEH X 1 ).
Ha ocHoBi ganux ta6m. 14.1 1 14.2 06uncaioeMo 3HaYeHHs X2

2 2 2 2
- - - - O
2 =80 50,25 025 , (050-020)  (025-040)° , (0.00-015)
g 025 0,20 0,40 015
2 2 2 2
- - - - 0
120 E(o,zs 0257 , (000-020 | (050-040)° , (025-0190
g 025 0,20 040 015 g

Sk 6aummo 3 popmyim (14. 2) o OLTBIIUN OTTMTYBAHUMA MaCHB, TOO-
TO IO OLTbIIE 3HAUCHHS n; (G=1, ..., 1), To Ginble 3HaUYeHHS X2, a 1ie 03-
Havae, o X> 3aIekKUTh Bl,[[ 7 1 HE € HOPMOBAHOK BEJIUYMHOIO TICHOTH
3B’s13Ky. KoeilieHT 3B’S13Ky MK BIIACTMUBOCTSIMU HE TTOBUHEH 3aJICKATH
BiJ KUTBKOCTI OITUTYBAHHUX OCIO 1 Mae mepedyBaTH B MeKax BT HYJIS 1O
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OOWHUIIL. Y COIIOJOTIYHUX JOCITIKCHHSIX BUKOPUCTOBYIOTH Ba KOoeilli-
€HTH B3aEMHOI CIIPSHKEHOCTI, 1110 3aI0BOJIBHSIIOTH 11i BUMOTH: Koe@iyichm
Ilipcona

2 (14.3)

1 koegiyicum Yynposa

n(k=1)(-1)’ (14.4)

ne (k= 1)(/— 1) =v — KUIbKICTb CTyIEeHIB cBOOOIU (y 3arajibHOMY BUIIAI-
ky V =(k —s)(/ = "), nuB. c. 57).

MiHiMalIbHe 3HAYEHHSI KOXKHOTO 3 IUX KOE(IIIEHTIB JIOPIBHIOE HYIIIO,
sxio X =0, T06T0 KoM ymMoBHi posnoainu BB (X|Y) ans koxHOTO y;0n-
HAaKOBI, 1110 BUpaxae ¢pakT HezanexHocti BB X Bijg BB Y.

MakcuMalnbHe 3HAYEHHS KOKHOTO 3 IIMX KOe(DIilliEHTIB JOPIBHIOE OfH-
uuti. Leit pesynbraT Oyje TOMAl, KOJM YUCEIBHUK MIJKOPIHHOTO JApO0Y
JIOPIBHIOE 3HAMEHHHUKY, TOOTO SKIIO 3HAYEHHS X iCTOTHO MEPEBUILLYE 71
a0o0 SIKI[O MOBHICTIO PO3Y3r0/IKEH] KOKHUHN 3 yMOBHUX PO3MOJLTIB w(x| »)
3 0€3YyMOBHUM PO3IOALTIOM W(X), IO O3HAYAE ICTOTHY 3aJIKHICTh YMOB-
Hux posnojinis BB (X|Y) Bix 3HaueHs y; BB Y.

Xoua koedinientu Ilipcona i Yynposa BigoOpa)karoTh OfHe i Te came
SIBUIIIe, BOHU HE PiBHI y 3arabHOMy BUNaAKy. PiBHicTb iX (C = K), a OTXe,
piBHICTH TpaBuUX yacTuH y ¢opmyrnax (14.3) i (14.4) crnocrepiraeTbes
TUTBKH 32 yMOBH, WO 7(V — 1) = X%, TOO6TO KoM X’ MepeBUILye KiTbKICTh
OTNMTAHMX OCI0 71 B UUCIIO CTYIIEHIB CBOOOAM V 0e3 OJMHUII, IO MPaKTHY-
HO He OyBae. SIKIIO % 77 3HAYHO TIEPEBUIILYE X2, TO OCTAHHIM y 3HAMEHHH-
Ky Bupasy (14.3) MoxHa 3HEXTYBATH, 1 TICJISI CKOPOUEHHS JIpOOY JIiCTAEMO
CIIBBIJIHOIICHHSI, 3TiAHO 3 AKUM koediieHT [TipcoHa mepeBuIye KO-
edimieHT Yynposa B KBaJpaTHUI KOPIHb 3 UKCIIA CTYIEHIB CBOOOIH:

C
;:‘N- (14.5)

O06umcanMO 3HaYeHHS KOe(hiIEHTIB B3a€EMHOI CIIPSKEHOCT] BIIACTH-
BOCTI X OO KUTBKOCTI PO3B’SI3aHMX 3aJa4, sIKa BU3HAUA€ YCIIIIHICTh
CTY/ICHTIB, 1 BIACTUBOCTI ¥ I0JI0 BUKOPHUCTAHHS 3[00yTHX 3HAHB TIiJT 4ac

BUPOOHUYOT MPAKTUKM, MiJCTABUBILIM 0OUMCIIEHEe 3HAUEHHS X y (POpMYIIU
(14.3)1 (14.4):
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K= /L =038
200(4-1)(2-1)

Opieprkani pe3yIbTaTh HAATO MPUOJIU3HO 33I0BOJIBHSIIOTh CITIBBIIHO-
meHHs (14.5):

£ = E :1’45] :[\/_ :1I(4 —1)(2 —1) =1,73]

K 038

ITepeBipuMO CTATUCTUYHY TIITOTE3Y MPO 3B’SI30K MK IIMMH BJIACTHBO-
cTsiMU. SIK OCHOBHY BHCYBa€eMO TiITOTe3y Ipo Te, mo koedimientn C i K
JIOPIBHIOIOTH HYJIIO, 32 aJIbTEPHATUBHOI TIMTOTE3H, 110 BOHU HE JIOPIBHIO-
FOTh HYJIIO.

3amamocs piBHeM 3Hauymiocti € = 0,05. CKOpHUCTaBIIMCH TAaOIHIICIO
st yHkuii O(x2) (4.8") (auB. 101, 3), BUSHAUMMO KPUTHUHE 3HAUCHHS
)(ip JUIS 9UClTa cTyneHiB ceoboqu v=(k—-1)((-1)=(4 -1) (2-1) =3:

xip[s(\) =3)=0,05]=7.8.

EmmipuyHe 3HaUCHHS! CTATHCTUYHOI XapaKTePUCTHKU OOUUCIIEHO 3a
bopmyioro (14.2): x5 =87. I3 nepisrocti

(X2 =87)> ()(ip =7,8)
BUILIUBAE, IO )(ﬁ MMOTPAMMIO Y KPUTHYHY 007acTh. OTXe, po30IKHICTD
YacTOT YMOBHHUX PO3IMOIUTIB w(x| yj) 3 0C3yMOBHUM PO3MOMIIOM W(X)
(Tabm. 14.2) 3HauyIa, i OCHOBHY TIITOTE3Y IMPO HE3aJIeKHICTh BIACTUBOC-
Teil X 1 y BIIXUIISEMO, a IPUIMAEMO aJIbTEPHATUBHY TIIIOTE3Y PO TE, 10
3B’S130K MK IIUMH BJIACTUBOCTSIMU 3 IMOBIpHICTIO Y =0,95 icHye.

Dopmyrry IS 00UnCIeHHS KoedillieHTa B3aeMHOI cripspkeHocTi Uyt-
pOBa BUKOPUCTOBYIOTh TAKOX JIISI BUSHAUCHHSI 3B SI3KY MIXK JIBOMA JIMXO-
TOMIYHUMH BJIaCTUBOCTSAMH. CIIIBHUN PO3MOIII ABOX JUXOTOMIUHHX
BITACTUBOCTEH X 1 y HaBeaeHO B Tabi. 14.3.

Tabauys 14.3

B X “Hi» “Tak” z

“Hi” a b a+b

“Tax” c d ctd
> atc b+d n
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V 1abmn. 14.3 mitepamu a, b, ¢, d mo3HAYCHO aOCOJFOTHI YaCTOTH JIBO-
MIpHOTO PO3IOJIITY, a X CyMHU IO PSIAKax 1 CTOBMIIX O3HAYaKTh abCco-
JIFOTHI YaCTOTH OJTHOMIPHUX PO3IMOAUTIB CYKYITHOCTI 33 BJIACTUBOCTSIMU X
i y. SIKIIO B IIMX MO3HAYEHHAX BUPA3UTH 3HAUEHHS X7 1 IMiJICTABUTH HOro
y popmyny koedimierta Uynpora (14.4), To 3 ypaxyBaHHSIM TOTO, IO IS
k =1=2 uucno cryneniB cegodbomm Vv=(k—-1)(-1)=2-1)2-1)=1,
OJIEP)KMMO BHUpa3 /I BU3HAYECHHS Koe(illieHTa B3a€MHOI CIPSIKEHOCTI
JIBOX IMXOTOMIUHHUX BIACTUBOCTEH, SIKUII HA3UBAETHCS KOCPIYicHmMoMm aco-
yiayii:

4= X ad —bc . (14.6)
n Jla+b)(c+d)(a+c)b+d)

3a3HaunMMO, 110 3HAMEHHHUK OCpeThCs 3a aOCOMOTHOIO BEITMYUHOIO 1
3HAK Koe(imieHTa acoriarnii A BU3HAYa€ThCS 3HAKOM YHCEITbHIKA.

OO0uncIuMOo KOoedIIliEHT acoliallii JBOX BIIACTUBOCTEH, OJHA 3 SKUX, a
camMme X, BIIMTOBiga€ TUXOTOMIYHOMY 3aIlTUTAHHIO aHKETH UM 3aCTOCOBY-
Baju Bu omeprkaHi 3a CHemiajbHICTIO 3HAHHS ITiJT 9Yac BUPOOHUYOI ITpaK-
THKH?”, a IpyTa, a caMe y, BIANOBITaE JUXOTOMIYHOMY 3aluTaHHIO “Un
BU3HAYIIHCH Bu 3 MiciieM po6oTn?”’. AGCOITFOTHI YaCTOTH 3a IUMH 3aITH-
TaHHSMM 1To1aHi B Tabi. 14.4.

Tabauys 14.4

y X “Hi” “TaK” z
“Hi” 36 4 40
“Tax” 64 96 160
> 100 100 200

[TizcraBnsiroun BIAMOBIIHI 3HAYSHHSI AOCOJIIOTHUX 4aCTOT y (popMyItry
(14.6), micraemo

= 3696 -4 64 _
J(36:+4)(64 +96)(36 +64)(4 +96)

3aIeKHICTh MK BIIACTUBOCTSIMU X 1 y icToTHA. el ¢pakT BUILIUBAE 3
TOTO, IO NepIIUH 1 Ipyruil psaku Tabmn. 14.4 MaroTh MPOTUIIEKHI YMOBHI
posnoxinu (tadm. 14.5).

Tabnuys 14.5

w y X “Hi” scTaK” z
w(x]y,) “Hi” 0,9 0,1 1
w(x|y,) “Tak” 0,4 0,6 1

w(x) 0,5 0,5 1
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Otxe, BemnunHa KoedirieHta acomianii 4 = 0,4 CBIiTUUTH PO HasIB-
HICTh IMO3UTHBHOTO 3B 513Ky MIXK ITOKa3HUKAMH X 1 y: B OUTBIIIOCTI BUITYCK-
HUKH BY3Y, SKi 3aCTOCYBAIM 3HAHHS ITiJ] YaC BUPOOHNYOI MPAKTUKH, BH-
3HAYMJIUCK 1 3 MiCIIeM pOoOOTH.

IlepeBipuMO CTATUCTUUHY TINOTE3Y IMPO HASBHICTH 3B’3KY MIX BJlac-
THUBOCTSIMHM X 1 y. Ik OCHOBHY BHCYBaeMO Timore3y, mo 4 =0, a sik anbrep-
HaTuBHY — A # 0.

3amamocs piBHeM 3HauymocTi € =0,05. ¥V tabmuri (quB. goa. 3) 3Haxo-
JIAMO KPUTHUYHE 3HAUCHHS Xip st pyHkii P(x2) (4.8") 3 ypaxyBaHHAM
(4.8") s KUTBKOCTI CTYTICHIB cCBOOOAM V = 1:

xip[s(v =1)=0,05]=3.8.
3rimHo 3 popmyitoro (14.2) 1 marumu tadi. 14.41 14.5

_ 2 _ 2 0 _ 2 _ 2 0
Xip - 40 g0,9 0,5) . (01-0.,5) 160 50,4 0,5) . (0,6-0.,5) o=
o 05 0,5 0 o 05 0,5 0

I3 HEepiBHOCTI

32.

(X:=32)>(X;,=3.8)

BUIUTMBAE, 110 X2 MOTPAIIIIO y KPUTHYHY OGJIACTb i, OTXKe, OCHOBHY IiIo-
Te3y MPO BIICYTHICTH 3B’3KY MK BIIACTUBOCTSIMH 3aCTOCYBAHHS CTYJICH-
TaMU-BUITYCKHHUKAMU 3100yTHX 3HAHb Y BUPOOHMY1H IPAKTULI 1 BUpIIIIEH-
HSIM IUTAHHS PO MpaleBnamTyBalisd A = 0 BIIXHIAEMO 1 MPUHMAEMO
aJbTEPHATUBHY TIIIOTE3y PO iCHYBaHHS TaKoTo 3B’s13Ky 4 # 0. B pasi He-
MPABUJIBHOCTI LIBOTO PIlIEHHS HAMU JOMYIIeHO 3 iMoBipHicTIO 0,05 1mo-
MWIKY [ poxy.

14.2. KOEDIUIEHTU KOPENALUIT

PosrasiHeMo koedillieHTH 3B’sI3Ky, 110 TPYHTYIOTHCSI HA BUKOPUCTAHHI
3MIIIAHOTO MOMEHTY MIX BIacTHBOCTSIMH X 1) [7, c. 27]:

=2 2 b (14.7)
J
[Tpu BU3HAuUeHH] Pi3HOBUAIB Koe(dillieHTIB KOPEIALil 3MiHHI a; i bij
y BUpa31l 3MIIIAHOTO MOMEHTY MAIOTh PI3HY CMUCIOBY 1HTEPIIPETALIIIO.
3ayBaXXMMO, 1110 3MIIaHUH MOMEHT K YyTIHMBHIA 1O BETMYMHU 3B’ I3KY
MK JBOMa BIIACTUBOCTSIMH, aJIe HE MOXKe OYTH BUKOPHUCTAHUH SIK HOPMO-
BAHUX TMOKA3HUK 3B’S3KY, OCKUIBKM MOMEHT 3aJIe)KUTh Bl MaclmTady
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CKJIaJIOBHX @, 1 b[f HopMmosanuii Bupa3 K 3MiHOeThCs Big 0 10 1 3a abco-
JIFOTHOIO BEJIMYMHOIO 1 HA3UBAETHCS V3d2AIbHEHUM KOeiyicHmom Kope-
TLAYIT
K __ Daby
r= (14.8)
V Z au v Z bj

. . . . 2 _ 1 2
e Cl[j, blj — PO3CIIHHA BIAINOBIIHUX BJIACTUBOCTCHU, g, —;Za--

o} = % > bg — 1x “mucnepeii”.

VY COLIONOTTYHUX TOCHIKEHHSIX BUKOPUCTOBYIOTHCS TPU PI3HOBUII-
HOCTI KoeillieHTiB Kopemswii: koedimieHT kopensuii [Tipcona r 1 1Ba koe-
(itientn panrosoi kopemnsuii — Kengena 11 Cripmena p. Yci BoHn o6unc-
JIIOIOTHCS 32 (POpMYJIOIO y3arajibHeHoro koedimienta kopensiii I (14.8),
aje JUIisk KO)KHOTO 3 HUX 3MiHHI agi bij MaoTh Pi3HE 3MICTOBE HAaBAHTA-
HKEHHSL.

Koeghiyicum kopensyii r BABHAYAE BEIMYUHY 3B’3KY MIK JBOMA BJIac-
TUBOCTSIMU X { ), SIKI MAIOTh PIBHOMIpHY LIKally BUMipIoBaHHs. Takumu
BJIACTUBOCTSIMU € MUTAHHS aHKeTH “CKIIbKM 3aj1au 3 crieukypcy Bu pos-
B’s3anmu?” 1 “Sx Bu oniHroeTe cBiil piBeHb 3HaHB?”. Hexait

a;=x=%; b=y~ ¥,
He X X5 Vi ¥V BIJIMOBI/Il CTY/JICHTIB HA BIJIITOBI/THI 3aITUTAHHS, BUMIPSIHI
Ha NIKajax X 1y Ta BUpaXkeHi B ynciax. [lizcraBuBIIm BUpa3u 115 a; i bg
y Gopmymy (14.8), micis BiAMOBITHUX MEPETBOPEHD OJIEPKUMO POPMYITY
JUISL PO3paxyHKy KoedilieHTa Kopessiii

e K lsCumD0T) G-
0,6, n 0,0, o,

Y (14.9)

X
g,
e Xy = % z n;X;y;; X 1y — cepenti apupmMeTnyHi; o, i 0,— CKB (cepen-
HBOKBAJIPATHUIHI BIIXUIICHHS).

BusHaunMo TICHOTY 3B’A3KY MK BJIACTUBOCTSIMHU X 1 . HacToTu po3-
oty asoMiproi BB (X, Y) moxani B Tabin. 14.6.

OOUHCITIMO CepeliHi, TUCTIEePCii 1 cepeAHbOKBAIPATHIHI BIIXUICHHS

(momaHi B Ta0u. 14.6) Ta KOCPIIIEHT KOPEITSIIii, ].I_IO XapaKTepru3yoTh (PyHK-
wito posnoziny asomiproi BB (X, Y): f(x, X, 02, », 7, i, r).
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Tabnuys 14.6

5 X 1 4 7 10 ny
1 5 5 0 0 10 s
2 25 15 10 0 50 r=
3 20 10 40 10 80 02=1
4 0 10 20 10 40 o]
5 0 0 10 10 20 ’
ng so | 40 | s | 30 200

X=53 02=94 o0, =%3

r=ﬁ%%§ﬁﬁﬂ+5@+Mﬂﬂmmm+QSMH5@HOm+0HDH+
+(20+10 @ +40 [7 +10 [0) 3 +(0 [D+10 @ +20 [ H0 D) @ +
-u0m+0@440m440m»m]<3ﬂ3§=&1

[TepeBipuMO CTATUCTUYHY TiOTE3y MPO ICHYBAHHS KOPENISALIHHOTO
3B’SI3Ky MIJK BIIACTUBOCTSIMHU X 1 ), TOOTO MIXK YMCIIOM PO3B’SI3aHUX CTY-
JEHTaMU 3a7a4 31 CHElUKYypCy 1 piBHEM 3HaHb. SIK OCHOBHY BHCYBAEMO
rinoTe3y, 1o TaKUN 3B’s130K HEe Ma€ Miclisl, TOOTO 7 = 0, a K aJIbTepHATUB-
HYy — 1110 TAKHi 3B’30K €, IPUUOMY IMO3UTUBHUIN, TOOTO >0.

3amamocs piBHeM 3Hauymocti € = 0,05 1 BUBHAYMMO MPaBOCTOPOHHIO
KPUTUYHY 00JIaCTh /ISl CTATUCTUYHOI XapakTepucTuku ¢ (4.3") 3a Tabnu-
uero B noA. 4 mist dyuxuii (4.10), BpaxoByrouH, 11O KiJbKICTh CTYIIEHIB
CBO0O/IM Y ITbOMY BUIIAJIKY IOPIBHIOE V =n—2=k[-2=4[3-2=18, nek,
[ — KUNBKICTh IHTEpBAJIiB HA IIKAJIAX X 1 Y

lp = {E(v=18)=0,05} =2,1.
O6unCIMMO eMITIpUYHE 3HAYEHHS CTATUCTUYHOT XapaKTEPUCTHKH 7, (4.5):

=2 =a5-2—% -4
V1-7? V1-0,7?
I3 HepiBHOCTI
(1,=42)> (1, =2,1)

BHIUTMBAE, 110 /, NOTPANUIO Y KPUTUYHY 0OIACTh, BHACIIIOK YOTO OC-
HOBHY TIITOTE3Y PO BIICYTHICTH 3B’3KY MIXK BIACTHBOCTSIMHU X 1 ) BiJIXH-
JIIEMO 1 MPUHMAEMO aJIbTEPHATUBHY TIMOTE3y MPO Te, IO KOPEISIiHHIHA
3B’130K MK ITUMH BJIIACTHUBOCTSIMH ICHYE.
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[TopiBHSAEMO BETMYMHU PI3HUX KOC(IIIEHTIB 3B SI3KY, 110 BUPAKAIOThH
KOPEJIAIIIO 1 CIPSDKEHICTh BJIACTUBOCTEH X 1 y: mepmuit KoedirieHT Oa-
3yeThCs Ha BI/IMlpIOBaHHl B3a€MHOIO PO3CISIHHS YHCIOBHX 3HAYEHD X, 1 Y
BiJl iX Cepe/IHiX 3Ha4YeHb X 1 y (apryMeHTiB (YHKIIIH pO3MOALTIB BI/Il'[a[LKO-
BHX BEJIMYMH), a APYTHil — HA B3AEMHOMY PO3CISIHHI 4aCTOT PO3MO/LIIB
BITacTUBOCTEH ((PYHKIIHM PO3IMOILIIB BUMIAIKOBUX BEJINUNH) O€3 BUKOPHC-
TaHHS YUCIIOBUX 3HAUEHb ITUX BacTuBocTeil. KoedimieHT kopensiii Biac-
TUBOCTEH X 1y Bigomuii: # = (,7. O6uncnumo koedillieHT B3aEMHOI CIpsi-
JKEHOCTI JIJIS1 LII€T XK Mapy BIIACTUBOCTEH.

BusHauumo BenuuuHy X2 (14.2). JIs 1bOro Ha OCHOBI Tab61. 14.6 ckia-
JeMo Tab1. 14.7 yMOBHUX PO3TOILIIB OHIE] BIACTHBOCTI BITHOCHO 1HIIIOT,
CKaXIMO, W(. x| Y, ), TOOTO 3a(hiKCyeEMO PO3IOJIUIH CTYJIEHTIB 3a KUIBKICTIO
BHCTYIIIB 11O 1T S[TI/I rpynax 3 oliHKaMH 3HaHb 1, 2, 3,415 Oaris.

Tabnuys 14.7

wx | y) v X 1 4 7 10 b3
wx |y) 1 0,5 0,5 0 0 1
w(x |y, 2 0,5 0,3 0,2 0 1
w(x|yy) 3 0,25 0,125 0,5 0,125 1
w(x |y, 4 0 0,25 0,5 0,25 1
w (x| ys) 5 0 0 0,5 0,5 1

w (x) 0,25 0,2 0,4 0,15 1

[TigcraBnsoun BiOBLAHI Bejnunnuu y popmyiy (14.2), micraemo:

00,5-025)°  (05-02"  (0-04)  (0-015’0

Xe =103
0 025 02 04 015
E{os 0,25)* (0,3—0,2)2 +(o,2—o,4)2 +(0—0,15)2D
D 025 02 04 015
E{o 25-0.25)° (0,125—0,2)2 .\ 0,5-04)* N (0,125-0,15)* 0
D 0,25 02 04 015 [
2 _ 2 _ 2 _ 2
40 [0-025° , (025-02° (05-04)° (025-015°0
D 0,25 02 04 015 [
_ 2 _ 2 _ 2
20[(0 0,25)° L(0-02% (05-04°  (05-015) B= 05,
D 0,25 02 04 015 [

Iincrapmsioun sHadenns X2 = 85 y gpopmymu (14.3) i (14.4), BusHaqae-
Mo koedilieHT crpsbkeHocTi [Tipcona
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C= L :0,55
\ 200 +85

1 koedirmieHT crpspkeHocTi Yymposa

& 0,46
200(4-3)(5-3)

KinpkicTh cTymneHiB cBOOOaM i1 KoedirieHTa UynpoBa BU3HAYCHO
BUXO/ISIYX 3 BIMOMUX EMITIPHYHHUX 3HAYCHB ITapaMeTPiB 000X pO3IMOILTIB
X, 0%, ¥, Gf, a TAKOXK 3 BIIOMOTO 3HAYEHHA 7 = ¥ 1, = 3 1, 3 HOTO
BurutuBae s =s' =3y popmymi mis vV =(k —s)(I—-s)=@4 -3)(5-3)=2
(mmB. c. 58).

[TepeBipuMO TaKOX CTATUCTUYHY TITOTE3Y MPO ICHYBAHHS CIPSIKEHOC-
Ti MK IIMMH BiracTUBOCTsIMH. OCHOBHA TINOTE3a MOJISITAE B TOMY, 1110 KO-
edimientn cnpspkeHocTi [lipcona 1 UynpoBa HJOPIBHIOIOTH HYIIIO, a allb-
TEPHATHBHA — [0 BOHU MEPEBUIIYIOTh HYJIb.

3amamocs piBHeM 3HauymocTi € = 0,05 1 BU3HAUYNMO KPUTHYIHE 3HAUCH-
HS )(ip CTaTUCTHYHOI XapaKTepUCTUKH (4.2) 3a Tabaumer (IuB. 1o1. 4)
qst yHkii (4.8") 3 ypaxyBanHsaMm (4.8'):

Xip[E(V =2)=0,05]1=6,0.

[TopiBHIOIOUN eMITIpUYHE 1 KpUTHIHE 3HAUCHHS I[i€] CTATUCTUIHOI XapaK-
TEPUCTUKHU, OAYUMO, 1110

(X2 =85) > (X3, = 6.0),

TOOTO X'ﬁ MOTIAJIO B KPUTHYHY 00IACTb, Y 3B’3KY 3 UAM OCHOBHY TiIIOTE3Y
PO BIJICYTHICTH CIPSDKEHOCTI MK BIACTUBOCTSAMHU X 1 ) BIAXWIISIEMO 1
MIPUIMAEMO allbTEPHATHBHY TiIIOTE3y MPO ICHYBaHHS MK HUMU CIIpPSDKe-
HOCTI.

OTxe, KA K BETMYMHA 3B SI3KY MIX pIBHEM 3HAHb 1 KUTBKICTIO PO3B’s-
3aHUX CTYACHTAMHM 3aJ1au 31 CIEUKYPCY, SIKIIO, CYJII4d MO KoeDilieHTy
cipsokenocti [Tipcona C = 0,55, no koedimieHty crpsbkerocti Uynposa
K = 0,46 1 o xoeditienty kopesiii » = 0,7. B 1i;iloMy MOXHa J1aTH Bijl-
MOBI/Ib, IO BEJIMYMHA 3B’SI3KY IIUX MOKA3HUKIB ICTOTHA, X0Ud Y KOKHOMY
BUITAJIKY CITiJi aHATi3yBaTH, SIKI caMe BIIACTUBOCTI BimOOpakae KOXKeH
koedilieHT. 3aJeKHICTh MK KoedillieHTaMU KOPEeNsLii 1 CIpsiKeHOCTI
CKIaJHa 1 moTpedye CremialbHOro 3MICTOBOTO aHAIIIZY JJIS IHTepIpeTa-
il IX pi3HUX 3HAYEHb IPU OTMMCYBAHHI 3B’SI3KY OMHIET 1 Ti€l K mapu Bac-
TUBOCTEM.
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14.3. KOEDILUIEHTU PAHIOBOI KOPENALII

KoedilieHTn paHroBoi Kopemsiii BUMIPIOIOTh TICHOTY 3B’SI3KY MIiX
BIIACTUBOCTSIMHU, HASIBHICTb SKHX Y KOXXHOTO €JIEeMEHTa CyKYIMHOCTI He-
MOJJIMBO BUMIPSITH TOYHO, aJIe MOKHA PO3CTABUTH EJIIEMEHTH 32 3pOCTaH-
HSM YM 3HIDKEHHSIM CTYIIEHSl IHTEHCHMBHOCTI KOXXHOI BIACTHUBOCTI abo,
IHIIMMH CIOBaMH, MOKHA 3[IIHCHUTH paH)XyBaHHs psiay. Hampukman,
3pICT JMIOACH Y TPYITi MOXKHA BUMIPATH B CAHTUMETPAX, y PE3YIbTATI 4OTO
BUXOJUTH PSIZl PO3MOJILTY JIFOJIEH 32 3pOCTOM, & MOKHA BUIIUKYBATH JIFO-
Jieit 3a 3pocToM (Oe3 BUMIPIOBaHHS iX 3pocTy) abo paHKyBaTH Psiji, MPU-
MUCABIINA KOKHOMY MICIIO TOPSITKOBUN HOMED, 1 IPU OL[IHIOBAHHI TiCHO-
TH 3B’SI3KYy OMEpPyBATH I[UM YUCJIOM. PaHXOBaHMIl y Takuii CriociO psi
€JIEMEHTIB 32 OHIEI0 XapPAKTEPUCTUKOIO MOXKHA PAHKYBATH U 34 HIIOIO
XapaKTEePUCTUKOIO, HAIPUKIIA/, 34 Baroto. [IpupoaHo, 1o po3cTaHOBKa
JIOJIeH 3a BArolo y 3araJIbHOMY BUITaJIKy He 30iraTuMeTrbes 3 iX poscra-
HOBKOIO 32 3pocToM. OTHAK SKIIO HEBIAMOBIAHICTh PO3CTAHOBKH JIFOJICH Y
LUX PsAJIax HEBEJIUKA, TOOTO ICHYE TEHACHINS OJHOYACHOTO 301IbIIICHHS
3pOCTy 1 Baru, To 1i¢ O3HAYa€, 0 MK I[UMHU BIIACTUBOCTSIMU ICHY€ 3B’s-
30K, 1 IO ACKpaBIillIe 1Sl TEHISHIIS B PAH)KOBAHUX psaX BUPaKeHa, TO
OUTbINIA MIXK HUIMH TICHOTA 3B’SI3KY.

[Mpunyctumo, Tpedba BUMIpSTH TICHOTY 3B 13Ky MK JIBOMa BIIACTHBOC-
TSIMU, SIK1 33 3MICTOM BIAIIOBIAAIOTH 3alIUTAHHSIM COI[IOJIOTIYHOI aHKETU
(YCITIIIHICTD CTYAEHTIB K KITBKICTh PO3B’sI3aHUX 33724 31 CIIELKYpCy 1 pi-
BEHb 3HAHb sK iX camoolliHKa B Oanmax). CKaxiMo, CiIM ONMUTAHUX CTY-
JIEHTIB (ITO3HAYMMO iX MepIIMMHU CIMOMa JliTepaMu alaBiTy) paH)OBaHi
3a CTYMEHSIMH YCITIIITHOCTI 100 PO3B’sI3aHHSI 33124 1 32 CAMOOIIIHKAMU 1X
piBHs 3HaHb (3 I 10 VII miciie) (y MOJAIbIIOMY IIPYU BUKOHAHHI apugme-
TUYHUX OIepaliil OpAMHAIBHI YUCIIa K IHTeHCUBHI BenTn4uHu 0-r0 1mo-
PAAKY 3py4Hillle BUPAXXaTH BITHOIIEHHSMH BiMOBITHUX KapIUHATIBHUX
YUCeJ JI0 OJIMHUILIL, OITYCKAIOUU OCTAHHIO B 3amucy) (Tabi. 14.8).

Tabauys 14.8

CrynmeHT A b B T Jis E XK
3anuTaHHs MPO YCHIIIHICTH 5 2 1 4 3 6
3anmuTaHHS PO PiBeHb 3HAHB 7 6 3 1 2 4 5

[Tpu po3TanryBaHHI €IeMEHTIB MEPIIOTO PSAY Y BUIJISAI HATYpaIbHO-
rO PSIy UMCEN YITKIIlIe BUSBIISIETHCS KAPTUHA BUIMOBIIHOCTI €JIEMEHTIB
MepIIOTo 1 Apyroro psaiB (tadmn. 14.9).
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Tabnuys 14.9

CryneHt r B E Ji| A XK b
3anuTaHHs PO YCHILIHICTh 1 2 3 4 5 6 7
3anuTaHHs PO piBEHb 3HAHb 1 3 4 2 7 5 6

3 MOPIBHSHHS PSAIB BUIUTUBAE, IO ICHYE TTEBHUN 3B’SI30K MiX ITUMHU
BIIACTUBOCTSIMU, OCKLIBKY BUSIBIISIETHCS TEHICHIIISI O CKYITUEHHST MEHIITHX
3HAUCHb PAHTIB Ha ITOYATKY 1 BEJIMKUX 3HAUCHb PAHTIB HATIPUKIHII IPyTO-
ro psgy. OTxe, MOPSAIOK PO3TAITYBAHHS PAHTIB JIPYTOro sy BITHOCHO
PAHTIB MEPIIOTO PSITY, 3AMMMCAHOTO Y BUTIISA/ HATYPAJIBHOTO PSITy UNCEIT,
BU3HAYAE CTYIIIHB iX B3aemo3zajiexkHocTi. CTymiHbp 0e31aay y APYyroMmy
psly BUBHAYAETHCS KUIBKICTIO Tap €JIEMEHTIB, PO3TAIIOBAHKX Y 3BOPOT-
HOMY Topsinky (iHBepciit), Takux sk A 1 K (715), A1 B (71 6), ockiabku
caMe Taka KUTBKICTB OIlepalliif moTpioHa sl 3BOPOTHOI MEePEeCTaHOBKHU
€JIEMEHTIB y Tlapax, o0 MepeTBOPUTH JPYTUH Psi/T HA BITOPSAKOBAHUH.

KoxHill mapi 3 mpssMUM TTOPSIKOM €JIECMEHTIB ITPUCBOIMO 3HAYCHHS +1,
a 13 3BOpOTHUM — 3HaueHHs —1. O4eBHIHO, IO CTYIIHb HEBIOPSIKOBA-
HOCTI, SIKMI XapaKTepH3ye Mipy KOPEISIIii IBOX BIACTUBOCTE, BU3HAUA-
€THCSI BITHOIIICHHSIM PI3HUII YUCITa TOJATHHUX 1 UMCiIa BiJl €EMHUX OJTUHHITH
S 10 3arajabHOI KIJTBKOCTI ITap PaHTiB, IO JOPIBHIOE TTOJIOBHUHI KUTBKOCTI
KOMOIHAIIIH 3 77 CIIEMEHTIB T10 JBa: Cﬁ =n(n — 1)/2. Lle BiqHOIIICHHS HA3U-
BAIOTh Koeiyicumom paneosol kopensyii Kenoena 1 BA3HAYAIOTh TaK:

= 25 S
- I’l(l’l—l) - C2 ’ (1410)
Koedghivienm paneosoi kopensiyii Cnipmerna 00UUCITIOIOTH 3a (HOPMYII0I0
12V
p=1- TR (14.11)
n —n

Je V' — cyMapHa HEBMOPSAAKOBAHICTh IPYrOTO PSAY BITHOCHO MEPIIOTro
(ckmagoBi V BitoOpakaloTh CTATUCTUYHY BAry KOKHOI HEBIOPSIKOBAHOI
Mapy PaHriB).

3niHCHUMO MOPIBHSUIBHUIA aHami3 Koe(ilieHTIB paHTOBOI KOpensiii
Kenpaena 11 Cripmena p. s uporo nepedepemMo Bci MOXKIIMBI TAapH paH-
riB 1 MPUCBOIMO 1M TOAATHI Ta BiJl’€MHI OJIMHUII 3T1THO 3 BAMOTAaMHU KOe-
¢dinienta Kennena, a Takok oOUMCIMMO CTATUCTUYHI Baru nap 3 iHBep-
CI€f0 PaHTiB 3rifHO 3 BUMoramu Koedimienta CriipmeHa. 3arajabHa Kijlb-
KicTh map pauris C3 =7 6/2 =21 (ta6xn. 14.10).
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Tabnuys 14.10

Cratuc- Cratuc- Cratuc-
Mapa Hopﬂgox TUYHA Mapa Hopﬂgox TUYHA Mapa Hopﬂgox TUYHA
panris pamris | Bara panris pamris | Bara panris pamris | Bara
i T | iHBepcii i T | iHBepcii U T | iHBepcil
IS P Ui P IS P
Ab 76 -1 1 BI' +1 BXK +1
AB +1 B +1 ra +1
AT +1 BE +1 I'E +1
Al +1 BX +1 K +1
AE +1 BI' +1 JE 42 -1 2
AXK 75 -1 2 BA 3-2 -1 1 JIK +1
BB +1 BE +1 EX +1

O06uncnuMo 3HaueHHs S i koedimienta Kenmena. KinpkicTs qogat-
HUX OOWHHUI P = 17, a XUTBKICTh Bia' eMHHX oauHHUI Q = — 4. OTXKe,
S=P-Q=17-4=13. IlinctaBuBIIN 3Ha4YeHHS S 1 C72 y hopmymy (14.10),
po3paxyemMo KoedimieHT paHroBoi kopensmii Kenmena:

= L 0,62.
21

3HaueHHs T 3MIHIOETHCS Bi +1, SIKIIIO BCI TApH paHTIB MAatOTh MPSIMUN
TIOPSIOK, /10 —1, SKIIIO BCi Tapu MAaIOTh 3BOPOTHUMN MOPSIIOK paHriB; T =0,
SIKIIO KITBKICTB Map 3 MPSIMUM 1 3BOPOTHUM ITOPSAKAMH PAHTIB OJHAKOBA!
P = Q, y pe3ynpTati 4or0o YUCHiBHUK S = P — Q 00epTaeThcs Ha HYIIb.

Ha mpakTutii 11 oOuncieHHs KoedilieHTa T BUKOPUCTOBYIOTH ITPOC-
Timi crrocoou [7, ¢. 12], mo He moTpeOYOTh CKIaTaHHs TaOIuIl, KITBKICTh
Iap PaHTiB y SIKi iICTOTHO 30UTBIIYETHCS 31 30UTBIIEHHSIM KITBKOCTI OITH-
TyBaHUX 0ci0 n. Buxomsuu 3i cmiBBigHOMmEHHS S = P — Q, IEpeTBOPUMO
bopmyny mius obumcienHs: koedimieHTa T Tak, mo0 BOHA MicTHiIa abo
KUTBKICTB TIap PaHTIB 3 IPSIMUM TOPSIAKOM P, a00 31 3BOPOTHHUM ITOPSII-
KoM Q:

= pP-0 _ 2P 1=1- 20
Ln(n=1) Ln(n-1) Ln(n=1) (14.12)

3BepHEMOCS JI0 PO3TIIIHYTOTO NpUKIaay B Tad. 14.10, ne mpopaHxo-
BaHO MOPIBHIOBAHI PS/IN 1, KPIM TOTO, BEPXHIi Psll MOJAHO Y BUTIISA/I Ha-
TYypaJIbHOTO psay umceln. JlJis BUSHAYEHHS T MOTPIOHO TMepepaxyBaTh y
JIpYromy psay KUTbKicTh map panris P (ab6o Q). Tak, y apyromy psaxy,
110 MICTUTB CIM €JIEMEHTIB 3 MEPIIUM eleMeHTOM 17, mpsiMHii TOPSAIOK
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YTBOPIOIOTH OCTaHHI IIIICTh €JIEMEHTIB, 3 IPYTHM €IIEMEHTOM ““3” TpsiMuit
MOPSIIOK YTBOPIOIOTh YOTUPU HACTYITHUX €JIEMEHTH (YCi, 1[0 CTOSITh TIpa-
BOPYY, KpiM “27), 3 KOXKHUM HACTYITHUM CJIIEMEHTOM ITPSIMUI TTOPSIOK yT-
BOPIOIOTH BimmoBiaHO 3, 3, 01 1 enmementu. OTxe,
P=6+4+3+3+0+1=17,
1 00UHnCITIOEMO
4107
=
7(7-1)
Busnaunmo terep koediieHT paHroBoi kopesiii CrnipMena 3a ¢op-
Mmymorto (14.11). I3 Tabn. 14.10 BuruuBae, 1mo
V=1+2+1+2=6.

3Haouu V1 n, BU3BHAYAEMO

-1=0,62.

1206

=1 73

=0,78.
Ha mpakTtumi mj1st oOYKCIIEHHS P BUKOPHUCTOBYIOTH IHINY (hOPMYITY

[7,c. 16]

6y d?

p=1- ;
n'-n

(14.13)

o 1
SIKy OTPUMYIOTD y Pe3ynbTaTi mifcranosku V= 52 d?, ne d; = g, — h,—

PI3HHMIA MK PaHraMu g, i /; i-ro eneMeHTa B NepUIOMY 1 IPYroMmy psiy

(tabu. 14.11).
Tabauys 14.11

CryaeHt T B E pi| A XK b >
3anuTaHHs PO YCHIIIHICTh 1 2 3 4 5 6 7
3anuTaHHs PO PiBEHb 3HAHD 1 3 4 2 7 5 6

d. 0 -1 -1 2 -2 1 1
d? 0 1 1 4 4 1 1 12

Hincrasmsoun 2 d? = 12y (14.13), BusHagaemo

OTxe, koeditieHT panroBoi kopensmii Cripmerna p = 0,78 nepeBuInye
KoedirtieHT panroBoi kopensmii Kenaema T =0,62. 3arajoM 3HaYCHHS X
KOe(IIiEHTIB TOCTATHBO BEJIUKI, IO CBIAYHUTH IMPO ICTOTHUH 3B’SI30K MIiXK
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VCIIIITHICTIO CTY/ICHTIB 3a KUTBKICTIO pO3B’sI3aHUX 3a/4a4 1 piBHEM 3HaHb 3a
iX caMOOILIIHKaMHU.

Lo % crmiapHOro MiX Koe(illieHTaMH T 1 P 1 YUM BOHH PI3HATHCS?

CribHE MONISTae€ B TOMY, III0 BOHH BUMIPIOIOTH TICHOTY 3B 513Ky MiX
JIBOMA BJIACTUBOCTSIMH, 32 KOXKHOIO 3 SKHUX PAHXYIOThCS CJIEMEHTH, & HE
BUMIPIOIOTHCS 1X 3HAUEHHS Ha mikanax x 1 y. Tomy 1i koedillieHTn Kope-
JISALIT HA3UBAIOTh Koe@iyichmamu paneosoi Kopeasyil.

CritbHUM TSI IAX KOCIIIIEHTIB € TAKOXK TE, IO I 000X BUKOPHCTA-
Ha i/1es] BUBHAUYCHHS CTYIICHS HEBITOPSIKOBAHOCTI (KUTBKOCTI IHBEPCI) SIK
MipH 3B SI3KY.

BigMiHHICTD ke MIX UMM KOe(]II[iEeHTaMH MOJISTa€ B TOMY, 1110 TPH
BU3HAYCHHI KoedilieHTa T (IKCYEThCS TITBKU (HaKT MPSIMOTO 200 3BOPOT-
HOTO PO3TAIyBAHHS PAHTIB JIJISl KOXKHOI MApH €JIEMEHTIB HE3aJIekKHO BiJl
BiJIZIAJICHHSI PAHTIB OJIMH BijI ojiHOr0. Hampukiaji, napam paHriB 7 « 61
7 < 1 0OIHAKOBO MPUIHUCYETHCS 3HA4YeHHs —1, a mapam panriB 1 — 21
1 - 5 — 3HaveHHs +1, Tomi K MPW BU3HAUYCHHI KoedillieHTa P po3pa-
XOBYETBCS 3Ba’kK€Ha IHBEPCisl, TOOTO BPaXOBYETHCS BiANICHICTh PAHTIB;
HAINpUKIAI, 1Js iHBepcii 7 « 6 BIAMOBIIHE 3HAYCHHS JOPIBHIOE 1, a ams
iHBepcii 7 « 1 — 3HAYeHHs TOPIBHIOE 6.

3BepHeMOCs 10 (GOPMYJIM y3arajbHEHOrO KOe(IlieHTa KOPEeJsIii
(14.8) 1 mpoanaizyeMo ii 3MicT I KOCQIIIEHTIB paHTOBOI KOPESIil
Kenpema i Ciipmena.

[MpumycTumo, CyKynmHICTh ONMUTYBAHHUX OCI0 paH)XKOBaHA 1 BUIIMKYBa-
Ha y BUIJISIAI HATYPAJIBHOTO PSIY YMCEIT 332 BJIACTUBICTIO X. TUM camum
BHU3HAYAETHCS PO3TAIIYBAHHS PAHTIB 32 BIIACTUBICTIO Y. SIKIIO MO3HAYUTH
g1 g; PaHTH [-ro 1 /-TO €JIEMEHTIB PSIY X, TO 3aBXKJIH JUUISl HATYPaTbHOTO
psifly dmcen g, < g, VY ubomy pasi s koedinienta Kenjena Bcim nmapam
PaHTiB IPUITUCYEThCs 3HaUeHHs +1. ¥V dhopmyni koedimieHTa Kopemnsuii I
(14.8) naGopy nap paHriB g; g; BI/INOBI/1a€ MO3HAYEHHS ; it

a;=+1  mpu g, <g.

SIKIIO MO3HAYMTH /1 h; PAHIM IBOX €IEMEHTIB PALY J, TO 3MICT 3MiH-

HUX BEJIUYMH bg y hopmymi koedirienra kopesiii [ Oye Takuii:

b=+l mpu  h<h;
b..=-1 npu  h> hj.
Tomi B yncniBHUKY opmynu koedirienTa kKopemsiii I Zaij bij oynme

TaKa caMa KUTbKICTh BiI'€MHUX JTOJIaHKIB, SIK IHBEPCIH Yy PsIy V, 4 3arajib-
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Ha cyMma BimoOparkae MOABOEHY (OCKUIBKH IIPH ITiJICYMOBYBaHHI KOXXHA
napa a; b, 3ycTpidaTUMEThCs ABIUI: OJMH Pa3 y MOEAHAHHI ij, APyl —
y ji) pi3HHIIIO S MK KUTBKICTIO Iap 3 MPSMHUM 1 3BOPOTHUM MOPSAKAMU
paHriB. Y 3HAMEHHUKY PO3IIISIIyBAHOTO BUPA3y JIBA CIIBMHOXKHUKH TTi]T
KOpEHEM JIOPIBHIOIOTH OJIUH OJHOMY, OCKUTBKH JOAATHI I BII €MHI OJTH-
HUIIl Y KBaJpaTi JIaI0Th OJIMHMIII, 1 IX KITBKICTh y KOXHIN CyMI OJTHAKOBA 1
JIOPIBHIOE KUTHKOCTI Map PAHTIB KOXHOTO €JIEMEHTa PSIy 3 KOXKHUM
HIIMM: Za§ =2 b; =n(n = 1). Sxwo migcraBut y GopMyIy ysarajabHe-
Horo koedirieaTa kopensuii [ (14.8) mpoiHTepnpeToBaHi B TAKHUMA CITOCIO
OKpeMi 4jieHH, oJepkuMo (hopmyiry KoedillieHTa PaHTOBOI KOPEJSIil
Kenaena Ty po3riasitHyToOMY BHUIJISIIL.

Haperti 3a3HaunMoO, 1110 y TPUKIIAAL JUIs BUBHAYCHHST KOS(DIIIEHTIB
PaHTOBOI KOPEJIALIi T 1 P OyJI0 BHKOPUCTAHO KOPOTKHHM paHKOBAHUI PSIIT
YUCEITBHICTIO 7 CTYACHTIB, a JIJIsT 0OYHCIICHHS KoediIlieHTa JTiHIHHOI Kope-
il MacuB, o craHoBuB 200 ocib. 3BHYaifHO, 3a II€I0 BIACTUBICTIO
MOXHa parxyBatu i 200 ocib, mpoTe MPOpaHKYBATU TAKy KIIbKICTh elie-
MEHTIB JIy’K€ BaXKKO.

V COLIOIOTIYHUX JOCITIKCHHSIX YaCTO OJUHUIICIO PaH)KyBaHHS BUOU-
paroTh HE OKPEMOTO 1HIUBIAA, a TpyIy iHaAuBiAiB. [1pn bOMy MacHB OIH-
TyBaHUX OCi0 MOMEPEAHHO PO3MOIIIAIOTh HA TUIIOBI I'PYIH, HATIPUKIIA,
CTYJICHTIB 3a CIEIiaIbHOCTSIMU:

A — (dizukn,

B — ximiku,

B — Gionorn,

I' — reonorn,
I — dimomormu,
E — nicuxonorn,

JK — comiomoru.

Posmosin onmuTyBaHUX 0Ci0 3a TUXOTOMIYHHUMU 3aITUTAHHSIMHU BIIACTH-
BOCTI X IIOJO KITBKOCTI pO3B’sI3aHMX 3aj1ad, sIka BU3HAUYA€E YCITIIIHICTH
CTYJIEHTIB, 1 BJIACTUBOCTI y MO0 BUKOPUCTAHHS CTYAEHTAMHU 3100y THX
3HAHb i1 Yac BUPOOHUYOI MPAKTUKH ITOIaMO y BUTIIsIII Taoi. 14.12.

Tabnuys 14.12

I'pyna onutyBaHuX 3a CHELIAJIbHOCTIME A b B r pit E XK

Yacrka 3anuTaHHs Npo ycHilHicTs| 44 32 56 68 57 60 40
BIATIOBiZEH | 3amuTaHHs PO BUKOPUC-
“Tax”, % TaHHs 3100yTUX 3HAHD 97 72 66 82 98 77 75
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I3 MOpiBHSHHS PSITIB PO3IOIITY BUILIUBAE, IO YacTKa oci0, sSKi Bif-
moBinn “Takx” Ha HaBeIeHI 3alTUTAaHHS, Pi3HA JJIS PI3HUX T'PYIl 3a CIIie-
IATBHOCTSIMH 1, OT)KE, MK ITUMH 3aITUTAHHSIMHY ICHY€ KOPETISALIMHIH 3B’ sI-
30K. Temep y 3B 513Ky 31 30UTBINICHHSAM BITHOCHUX YacCTOT IPUCBOIMO TPy-
MaM 3a CHeIiaJIbHOCTSIMU PAaHTU 1 PO3TAINYEMO iX 3a 3aMUTAHHSIM MPO
VCIIIIHICTH (MO0 KUTPKOCTI PO3B’SI3aHUX 3a/1a4 31 CIIEIKYPCY) Y BHTIISII
HaTypaJIbHOTO psAy unced. To/i BiATOBIIHO BiIOYAEThCS MEpeCTaHOBKA

PAHTIB 1 3a 3aMUTAHHSAM PO BUKOPHUCTAHHS 3I00YTUX 3HAHb HA MPAKTHIII
(Tabm. 14.13).

Tabnuys 14.13

I'pyna onuTyBaHHX 3a CHEL[IAIbHOCTSIMU r E pil| B A K b
Yacrka Bianosiai “Tax” momao
ycmimHocTi, % 68 60 57 56 44 40 32
Panr 1 2 3 4 5 6 7
Yacrka Bignosial “Tak” momo
BUKOPUCTAHHS 3100yTHX 3HaHBb, %0 82 71 98 66 97 75 72
Panr 3 4 1 7 2 5 6

[Mpoteaypa parKyBaHHsI 7 TPYIT CTYJICHTIB 3a CIEIiaIbHOCTSIMU 1/IeH-
TUYHA PO3IJISHYTIN paHille IpoLeAypl paHXKyBaHHS 7 CTYJACHTIB. Y TO-
JIATBIIOMY ITPU BH3HAYEHHI Koe(ilieHTiB paHroBoi kopensuii Kennena i
CripMeHa onepyBaTHUMEMO TUIBKH PSJAMHU PAHTIB 32 paHille pO3TIsSHY-
TOIO METOJIUKOIO.

OO0UMCIMMO KUTBKICTh Map 3 MPSMUM MOPSAKOM PAHTIB:

P=4+3+4+0+2+1=14.
[TincraBuBIIM ofiepKaHe 3HaUeHHS y popmymy (14.12), nictranemo
2004

=~ -1=033.
2771

ITicast 1bOro BU3HAYAEMO 3HAUCHHS d, i po3paxyemo 2 d? = 32. Ilia-
CTaBJISIFOUM OJIcpykaHe 3HaUeHHS y popmyny (14.13), mictaemo

632

=1 73

=043.

OTxe, 3TiIHO 3 OTPUMAHUMU PE3YJIBTATAMHI MK BIACTHBOCTSMH PO
YCIINIHICTD CTYIEHTIB (32 KIJIbKICTIO PO3B’A3aHUX 3a7a4 31 CIIeIKypey) i
3aCTOCYBAHHS 3100yTUX 3HAHb y MPAKTUYHIN MisTIbHOCTI iCHY€ 3HAYHUN
KOPpEeISLIHHUI 3B SI30K.
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RENOS]

KontponsHi nuraHHs

. OcobmuBocTi oty KoedilieHTiB 3B 513Ky IHTEHCUBHUX BJIACTUBOCTEH Ha Koe-

(bilieHTH CIIPSDKEHOCTI 1 KoeillieHTH KOPesiii.

. BusnavenHs i TiiymaueHHst koedilieHTIB B3aeMHOI cripsbkeHocTi [lipcoHa i

Yynposa.

. BusnauenHs 1 TiiymMmayeHHs koedilieHTa acoialii IMXOTOMIYHUX O3HAK.
. Busnauenns i TimymayeHHs koedinienra xopensuii [TipcoHa.
. BusnauenHs i TiaymauyeHHs koedinieHTiB paHrosoi kopensuii Kengena i

Cripmena.



Po3gin 15 —

METOAN BUMIPIOBAHHA
COUIAJIbHUX IHTEHCUBHUX
BEJINYUH

15.1. CEMAHTUYHWUA AUDEPEHLIAN

Ha po3risHyTiit i1ei BUMiproBaHHS IHTEHCUBHHX BIIACTUBOCTEH TpyH-
TYETHCS METOJT CEMAaHTUYHOTO udepentiiany, skui 3anpornonysas H. Oc-
T'yII; BIH PO3pOOUB IICH METO/ JIJTsI OIIHIOBAHHS XYIOXHBOI IIIHHOCTI Kap-
ToH [13].

J11st MOPIBHSUTBHOTO aHaJIi3y OKPEMUX IMTOKa3HUKIB IHTCHCUBHUX BJ1ac-
TUBOCTEH BUKOPHUCTOBYIOTH METOAMKY MTOOYIOBH CEMAaHTHUUHUX MPODIiTiB
crepeotutiB. Cmepeomun — 11¢ PEHOMEH CBITOMOCTI, IKUH BUpakae KOM-
IJIEKCHY COIliaJIbHy HaCTaHOBY OCOOMCTOCTI, IO CHMBOJII3YE CIIOCIO MUC-
JICHHSI 0COOMCTOCTI 1 (hopMHU 11 TTOBETIHKY.

[TeBHUI cTepeoTHIr OB’ SI3aHUH 3 JESKMM CHMBOJIOM, IIIO BUPAXAE
KOMIUJIEKC TTOKa3HUKIB, SIKI XapaKTEepU3YIOTh 11l CTepeoTHIl. 3aBIaHHs
IOJIAITae y BUOOPI inmpoexmy — HOCISI IEBHOTO CUMBOJTY — 1 BU3HAUCHHI
HOro 3B’s3KY 3 KOHKPETHUMU ITOKAa3HUKAMH, SIKI BUPaKaIOTh CEMaHTHY-
HUH TPO]ITH CTEPEOTHITY.

ITpoaHaizyeMo ceMaHTUYHUNA TPOQLIEL ¥ COLIOIOTIUYHOMY JTOCIKEH-
Hi popMyBaHHS CTCPEOTHIIB Y MOJIOIKHOMY cepemoBuii [1]. Bubpanui
IHTPOEKT BUPA3HO CUMBOJI3YE MOJOJDKHUMA CTHUIb JKUTTS — JDKUHCH.
VYacHUKH eKCIICPUMEHTY (CTYACHTH 1 IITKOJISIPi) OI[IHFOBAIIA IHTPOCKT 3a
15 mkaamu, siKi CTAHOBJISITh CUHPOM TUITY OCOOMCTOCTI UM CTUITIO TIOBE-
nmiHKY (Tadm. 15.1).

SIk BunuBae 3 gaHux Tabs. 15.1, IKMHCH acOLIIOIOTHCS YaCcTKOBO 3
IMO3UTUBHUMH XapaKTEPUCTHKAMH OCOOMCTOCTI (IpHUBaOJIUBUIA, TOBa-
PUCBKHUIA, CyJacHUI), a JaCTKOBO — 3 HETATUBHUMU (HEOXaWHUMN, JIETKO-
BaXKHU, OC3BIAMOBINAIBHUHN, MacuBHUI). [TpubIM3HUN BiK “IHTPOCKTY”
BiAmoBigae BiKy onmuTyBaHux. OTXKe, € BCI MiICTaBU BBAXKATH, IO JTOCTII-
JKYBaHHUH CTEPEOTHII CITPAB/Il OPIEHTOBAHUIN HA MOJIOJADKHUHN CTUIIh KUTTS
[1,c. 172-173].
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Tabnuys 15.1

s . . CTymiHb MOPIBHSHHS .
Cy0’eKT — n-MiCUEBHI IIPEeaUKAT CryriHb
MIPUKMETHUKA
“Hociii nzuHciB” €:

HaliHeoiiHI M HaWBUIIUI =111
Hi CepiiO3HUI, Hi IETKOBAYKHHUI HeUTpanbHUi 0
HaWTpUBaOIUBIIINN HaWBUIIUI +[1T
OCBIYCHMIA 3BUYAHHUI +
MACUBHIIIMN (HIX MIPOCTO ACHBHUIT) BUILUI -1
OLTBII TOBAPUCHKHIA BUIIHIA +
HEOXaHUI 3BUYAHHUI -1
0e3BIANOBITATbHIA 3BUYANHUN -1
IHAMBITYaTICTUIHUI 3BUYANHUI -1
OymeHHIMHN (HDK TPOCTO OyIeHHII) BUIIHIA =11
HI IpalenioOHuid, Hi Jegadnit HEeHTpaTbHII 0
HalicyJacHIuni HaWBUIINI +I11
crnabuit 3BUYANHMIL -1
paLioHambHUI 3BUYANHUN +
rpyouii 3BUYAITHUN -

V tabn. 15.1 BimoOpaxeHo inmencionan iIHTPOEKTY “HOCIS JHKUHCIB”
Y CBIIOMOCTI IIKOJISAPIB 1 cTymeHTiB. OepkaHuid COIiaIbHO-TICUXOJIOTIY-
HUH MTPOoQiTh IHTPOCKTY BimMoOpakae ceMaHTUUHY (opMyITy “Cy0’eKT —
n-MICIIEBUH TIpeIUKAT” y pO3TOPHYTIH 1 AeTaTizoBaHii Gopmi.

3a3HAYNMO, 1110 TTOOYTOBAaHUI METOAOM CEMAaHTUIHOTO AUGEPCHITIATY
Npoisib He BpaxOBYE CTATHUCTHYHY Bary KOXHOI IHTEHCHBHOI BIIACTH-
BOCTI B 00pa3i iHTpoekTy. ToMy iHTPOEKT “HOCIH JHKHHCIB™ OUTBIN aIeK-
BATHO ONHUCYETHCSI HE KOMITIEKCOM OAMHUYHUX MTOKA3HUKIB IHTEHCUBHUX
BIIACTUBOCTEH, & KOMIUIEKCHUM IMOKAa3HUKOM IHTEHCHBHOI BIIACTUBOCTI
“IOKUHCOBUM cTepeoTni” . 1 BU3HAUCHHS KOCQIIIEHTIB CTATUCTHIHOT
Baru TaKMX KOMIUJICKCHUX ITOKA3HUKIB BUKOPUCTOBYIOTH METOIM MHO-
JKUHHOI perpecii, paKTOPHOTO aHaIII3y 1 EKCIIEPTHOTO OIliHIOBAHHS.

V cxinaaHIMX BUMAIKAX 10 BUMIPIOBAHHS IHTEHCUBHUX BIACTUBOC-
Tel, HacaMmmepe/ COIiaTbHUX CMUCIOBUX HACTAHOB, 3aJlydyalOTh €KC-
MePTiB, SIKi 3MIMCHIOIOTH OIIHIOBAHHS 32 JIOTIOMOTOIO CIEIiaIbHO CKOHCT-
pyHoBaHuX 1mikaja. HalBiqoMIilIuMK € METOIUKH IIKAJTFOBaHHS TepcToy-
Ha, Jlaiikepra, ['yrmana ta Borapmyca [16, c. 239, 244-245]. Buxigaum
TTOJIOKEHHSIM TTOOY0BU IIKAJIU CMUCIOBOI HACTAHOBH K IHTEHCUBHOI
BIJIACTUBOCTI € T€, III0 BOHA SIBJISIE COOOIO KAy CTYIEHIB IHTEHCUBHOCTI
sskocTi. ToMy 3aBIaHHS TOJISTA€E B MOIIYKY 11 3B 513Ky ((PyHKIIIOHATIBHOTO,
JIETEpPMIHOBAHOTO 200 CTATHCTUYHOTO) 3 EKCTEHCHBHOIO BETMUYMHOIO, BH-
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MipIOBaHHS SKOI JJa€ 3MOTY BU3HAUYHUTH (OOUUCITUTH a0O OIIHUTH ) 3HAUYCH-
Hsl IHTEHCUBHOI BEJTMUNHU.

15.2. BUMIPIOBAHHA COLUIAJIBHUX
CMUCNOBUX HACTAHOB (CTABJIEHD)

1) Memoo nopisuanvnux cyoxncenv Tepcmoyna

PosrisHeMo MeTo 1 o0y moBH cTpaThudiKaIiifHOT (OpaAUHAIIBHOT) IITKa-
JIX COIIAJIbHOT CMUCIIOBOI HACTAHOBH (CTABJICHHS), IO TPYHTYETHCS Ha
MPUHIUII TOPIBHSUTBHUX CYJDKEHb. [ pajyIOOTh MKy 33 JOTOMOTO
pErepHHX TOYOK, IO BiMOBIIAKOTh MPOPAHKOBAHUM CTAHAAPTHUM CY/I-
JKEHHSIM, BU3HAUCHUM HE3aJIe)KHO eKcriepTaMu. Takuii MPUHIIMIT BUMIPFO-
BaHHS 3 MPUOJIN3HO PIBHOMIPHOO KaJliOpOBKOIO ITKAIH 3a JOTTOMOT OO0
peTepHUX Cy/KEHB 3anpornonyBaB TepcroyH [16, c. 241].

Jns1 3acTOCYBaHHS MPOMIOHOBAHOTO METOJIY CIIOYATKY KOHCTPYIOIOTh
mKajay. 3 €0 METOIO MiIONPArOTh KiTbKa JIECATKIB CYIKCHb, IKi BiIOH-
BAIOTh YCI MOXIIMBI CMUCJIOBI HACTAHOBH IIOJI0 TOCIIKYBAHOTO SIBUIIA.
ExcniepTu copTyroTh IIi HACTAaHOBH HA OOMEXKCHY KIJTBKICTh SIKICHO 3POC-
TAIOYMX 32 IHTEHCUBHICTIO, OUTBIII BUPA3HO BU3HAYCHUX CYIKEHb, SIKI BH-
KOPHCTOBYIOTh SIK pENepH Ui T'pajylOBaHHS IIKAJd IHTCHCHBHOI
BIIacTUBOCTI. Hampukitaa, y BiIOMOMY TOCHIIKCHHI €THOIECHTPU3IMY Y
CIIA six perniepu (ITic/Is BiATIOBITHOTO CTATUCTUYHOTO OITPAIFOBAHHS ) BU-
KOPHUCTOBYBAJIM TaKi CYKCHHSL:

OpnuHaabHa
mKana
I cTymniHb — 3TOJICH Ha JIONYIIeHHs (TTPeICTaBHUKA TIEBHOT
Halii) y KpaiHy TUIBKH SIK TypHCTa

1l cryniHp — 3rojieH Ha BUAady nacnopra rpomaasHuaa CLIA
111 cTymiHb — 3TrOJIEH Ha CIUIBHY TPAIlio
1V cTymninb — 3rojieH OyTH CyciioM

V cTymiHb — 3roJieH OyTH IpyroM

VI cryniHb — 3roJIeH OPIAHUTHUCS, TOOPABIIUCH HITIOOOM

Po3kinamaHHSIM BUXITHOT CYKYITHOCTI CY/IKeHb y KilIbKa CTOIOK (y pO3-
[JISITyBAHOMY BUTAJKY iX IIICTh) 3aJA€THCS IIKAA 3 IIICTbMa PEIIePHUMHI
Toukamu. [lpunucyBaHMil KOXKHOMY CY/DKEHHIO Oall, SKUH BHpaxae
CTYIIHb IHTEHCUBHOCTI, € YCEPEAHEHOIO OLIIHKOIO KITbKOX €KCIIEPTIB.

196



3rigHo 3 MeTOAMKO TepcToyHa paH)KyBaHHS KajliOpyBaJIbHUX CYI-
JKEHB 3a CTYIICHSIMU SIKOCTI 3IHCHIOETHCS O0e3 SBHOI Opi€HTAIlil Ha TTEBHY
€KCTCHCUBHY BelTMUMHY. [1poTe po3KiIagaHHs KapTOK i3 CYy/DKEHHSIMH Ha
“pIBHOBIITAJICHI” CTOIKU HESIBHO Tiepe0avae HasiBHICTh JIIHIHHOTO 3B’ 53~
Ky CMHCJIOBOI HACTAHOBH 3 MEBHOI €KCTEHCUBHOIO BEJTMYMHOIO, KA BH-
pakae CYKYITHICTb COIIaIbHUX (PaKTiB KUTTEMISTIBHOCTI 3 TIPEICTaBHIKA-
MU TIEBHOT HAITii.

ITporeaypa Takoro iMIepaTUBHOI'O BUMIPIOBAHHS, TOOTO OIIIHFOBAaH-
HS 3 JJOTIOMOTOI0 TaKO1 IIKAJIH, MOJISITa€ B TOMY, III0 PECIIOHJICHT, BUC-
JIOBJIIOIOUM 3TOJly 3 MEBHUM DPEIEPHUM CY/KEHHSM, BU3HAUAE CTYIiHb
IHTepiopHU3aIii HUM TIEBHOI COIliaIbHOI HACTAHOBH 1 3apaXOBYETHCS 10
BiANoOBifHOI cTpaTu. Lls npouenypa BUMIpIOBAHHSI TOBTOPIOETHCS 3 KOXK-
HUM PECIIOHJICHTOM, Y PE3yJIbTATI YO0 OTPUMYIOTh IX PO3IOJILT HA KA
IHTEHCUBHOCTI MEPEKOHAHD I[0]I0 MOPATBHOT'O YK MTPABOBOTO MIPHUHIIUITY,
1110 MICTUTBCS B 1Ii colllajIbHIil HACTAHOBI.

2) Memoo cymapnux ouinok Jlaiikepma

Lleit MmeTo MOOY/IOBU IIKAJIM IHTEHCUBHOI BJIACTUBOCTI HE OTPedye
BUKOPHUCTAHHS €KCIIEPTHUX OI[IHOK. Y IIbOMY pa3i K perepHi BUOUPAIOTh
KpaifHi TOYKH IIKAIN 3 MAKCUMAJIbHUM 1 MiHIMAIIBHAM CTYTIEHSIMH 1HTEH-
CUBHOCTI, 1 TPU OI[IHIOBAHHI KOHKPETHUX CY/DKEHb iM MPUIUCYIOTh MPO-
MDKHI 3HAUeHHs. Y 1IbOMY MOJIIrae cyTh MeToy JlalikepTa 3 ypaxyBaH-
HSIM JI0JJATKOBOI CTATUCTUYHOI MPOLIEAYPU YCEPEAHEHHS TTOBTOPHUX OIli-
HOK [16, c. 244].

Jist moOyA0oBY MIKAIH 32 PO3TIISAYBAHUM METOJOM MOIMEPEIHBO 3a
CHELIaIbHOI0 CTATUCTUYHOIO METOIMKOIO 3 ICSIKOI CYKYITHOCTI CY/KEHb
BIJIOUPAIOTh KUJIbKA CY/DKEHb TOMOTEHHOT'O TUITY 1110/[0 KOHKPETHOI TPO0-
JIEMHOI COIlaJIbHOI YCTAHOBKH. Y MPOIIECI JTOCTIPKEHHS PECIIOHIeHTaM
MIPOTIOHYETHCS LIeH HAOIp CYIKeHb, KOXKEH 3 SIKUX BOHH OI[IHIOIOTH 3a 11’5
TUOATBHOIO (YU IHIIOT KPATHOCTI) HIKAJIOI0, HATIPUKJIIAJI, 3 TAKUM HAa0O0-
POM BapiaHTiB BiJIIOBI/IEH:

5 — LIJIKOM 3rOJIeH,

4 —3rojeH,

3 — Qaimyxe,

2 — HE 3TOJCH,

1 — MOBHICTIO HE 3TO/ICH.

[Ticis bOTO OLIIHKU KOXHOTO PECIIOHICHTA MMiJICYMOBYIOTh 1 OTPUMY-
I0Th CyMapHY OIIIHKY CMHCJIOBOI HACTAHOBH, IO IiJIBUIILYE BIITBOPIOBA-
HICTB 1 HaIIHICTh BUMIPIOBAHHSI.
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ITpore Ha BimMiHy Big MeToay TepcToyHa CyTHICTH ITKAJIFOBAHHS 3a
MeTosioM JlalikepTa mojsrae y BAKOPUCTAHHI HAOOPyY LKA, yTBOPEHUX
napaMu MPOTHIICKHHUX CYJKEHb TOMOTEHHOTO THITY IIIOJ0 TIEBHOI MPO0O-
JIEMHOI COIliaJIbHOT HACTAHOBU. 3a JTOTIOMOTOIO ITUX CY/KEHb (PIKCYIOTH
KpaifHi perepHi TOYKH IIKaj, MK SKUMU IIPOMIKHI 3HAUCHHS IHTCHCUB-
HOCTI PECIIOH/ICHTH BU3HAYAIOTH IIJISIXOM OI[IHFOBAHHS, TO SIK MTPH K-
nmroBaHHI TepcToyHa MPOMiXKHI 3HAUCHHS IHTCHCHBHOCTI (hiKCyBaIuCs 3a
JIOTIOMOT'OFO PEMEePHHUX TOYOK IO BCIM IKaIi. Y HaBeIeHOMY paHiliie nmpu-
KJIaJIi PO €THOICHTPH3M [IJIs KalliOPOBKHU ITKAJIM JOCTaTHHO OYJIO BH-
OpaTu KpaifHi cykeHHs (IIpo 3T0ay JOMYCKAaTH MPEICTaBHUKIB MTEBHOT
HaIlil y KpaiHy TITBKHU SIK TYPHUCTIB 1 IPO 3T0/1y IMMOPITHATHCS, TTOOPABIIUCH
nIr000M), alle OJTM3BKUX 3a 3MICTOM Map, TOOTO TOMOTEHHUX CYIKCHB,
ITOBUHHO OYTH KiJTbKa.

3BepTarounch 10 Gi3UIHOTO MPUKJIATy BUMIPIOBAHHS, CKaXIMO, TEM-
MepaTypH, 3a3HAYMMO, 1[0 IIKATIOBAHHS 3a MeTo/ oM Jlaiikepra mossrae
y BHOOpI KITBKOX TAap PEMepHUX TOYOK, OJIHIEIO 3 SKUX € BHOpaHa
LlenbcieMm mapa TOYOK 3aMep3aHHS 1 KAITIHHS BOIH 3 TOBUTBHUM KaJliopy-
BAHHSIM IIKAJTBHUX 3HAYEHb MK HUMH, TOJI K 3a MeToioM TepcToyHa
Tpeba Oyiro 0 BU3HAYHMTH TAKOX IMPOMIKHI 3HAUCHHS TEMIIEpaTypH 3a J10-
ITOMOTOIO PerepiB, MiIOpaBIIN IHII PEYOBHUHU 3 BIAIIOBITHUMHI TOUKAMU
3aMep3aHHs i KUITIHHS.

PosriissHeMO MpUKITa/l, KO BUBYAETHCS COIlIAIbHA HACTAHOBA PECITOH-
JICHTIB 1010 CEHCY JIFOJICBKOT0 JKUTTSI METOJIOM CyMapHHX OlliHOK Jlaiikep-
Ta. MaeMo IT’ITh TOMOT€HHUX IIKAJ 3 T’ ITHOATBHOIO CHCTEMOIO OITIHOK —
Bix 5 GamiB (IITKOM 3roj1eH) 10 1 Oanma (ToBHICTIO He 3rojaeH) [20]:

IToBHicTIO IToBHicTIO

— 504032 ] — IIpupoaHo 6osTHCS MallOyTHHOTO

3rofIeH HE 3T0/IeH

TToBHicTiO Sede3ene] TToBHicTiO JTiomuna cama 1o co6i 6e3mopaHa
3roJIeH HE 3roJIeH i HelacHa

MosuicTio Sede3ene] IToBHicTIO Sl HeHaBUIDKY ACAKUX JIOJCH Yepes Te,
3roJIeH HE 3roJIeH 10 BOHH BapTi TOTO

Mosnictio Sede3ene] IToBHicTIO 106 3HaTH, K KUTH J1a, Tpeba
3rofIeH HE 3T0/IeH MOKJIAIATUCS Ha JIIepiB

TToBHicTIO Sede3ene] TToBHicTIO BibluicTh JII0JICH HE 3HAE, 110 IS HUX
3roJIeH HE 3roJIeH nobpe

OLIIHKY PECIOHACHTA CONIATbHOT CMUCIOBOT HACTAHOBH I[0JIO CEHCY
JTFOJICBKOTO KUTTSI BU3HAYAIOTH IIISIXOM TTiICYMOBYBAHHSI OILIIHOK 32 KOX-
HUM 13 TBep/KeHb. Hampukiam, npu Bignosimsx 4, 5, 5, 3, 4 cymapHa
olliHKa JopiBHIOE 21, cepequs — 4,2.
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3) Ulkanozpamuuii ananiz I'ymmana

Haituacrime BUKOPUCTOBYIOTh METO/ OLIIHIOBAHHSI, KOJIM YHUCIIOBI 3Ha-
YEeHHs IHTEHCUBHOCTI, BUPaKeHI OPIANHAIBHIMHU YUCIAMHU, 1 YHCIOBI 3HA-
YEeHHs1 eKCTEHCUBHOCTI, BUPAXKEHI KapIUHAIBHUMH YUCIIAMH, 301raloThCsl.
Hampuknan, 5 6aniB (090K) MOXHA PO3TIISAATH K Ti K 5 OamiB, BijI-
HECEHMX J0 ogHOro ob’ekta (pid: 5 OamiB / 1 00’ekT), 1 K V CcTymiHb
IHTEHCUBHOCTI SIKOCTi. MHOXWHA OaJiB aIUTHBHA, III0 Ja€ 3MOTY eKCIep-
Ty J0JIaBaTH LI OaJI JI0 JIeSIKOro 3HaYeHHs1 a0 BIHIMATH iX BiJl HbOTO
MpU OIIHIOBAHHI 00’€KTa, 1 BOJHOYAC 1151 MHOKMHA, TpaHC(HOPMOBaHA B
OpJIMHAJIBHE YKCII0, BIIMOBIIA€ TiM caMiil KUTbKOCTI OatiB, ajie He € BeJIu-
YUHOIO aJUTUBHOIO 1 BKa3y€e 3HAUEHHS CTYIEHs IHTEHCHMBHOCTI SIKOCTI,
TOOTO MalCTepHOCTI, BUXOBAHOCTI, IMEPEKOHAHOCTI TOIO. Tak Iit0Th
CITOPTHBHI CYJIi TIPY OIIHIOBAHHI MalCTEPHOCTI criopTcMeHiB. CKaxiMo,
n 0aJIiB PO3MIISIIAE€THCS, 3 OJIHOTO OOKY, SIK MHOXHHA OJIMHULIb, BIHECEHA
JIO OJTHOT'O CITIOPTCMEHA SIK OJTHUHHOT MHOUHU (Y BIIHOIIEHHI JBOX MHO-
KHH), 1 apOiTpH, YABHO MOJAUISIOYM BIIPABY Ha eleMeHTH (OkpeMi dirypu
a0o iX IMoeTHAHHS) MPHUITUCYIOTH 1M 0ajIu (200 CIHCYIOTh 3 MAKCUMAITbHOT
BEIIMYMHU 32 HEBUKOHAHHS OKPEMHX €JIEMEHTIB). 3 iHIIOro OOKy, ocTa-
TOYHO BHUCTaBIIEHA CIIOPTCMEHY OIIHKA PO3IJISAAETHCS SIK n-UH CTYMiHb
Horo MaicTepHoOCTi, TOOTO SIK TOKAa3HUK CTyIeHs sSKocTi. CXxeMaTH4HO
3B’S130K OaJIbHOI OLIIHKU SIK 3HAUEHHS CTYIIEHsI 1 SIK KUTBKOCTI OaJTiB MOX-
Ha 3a]aTu y BUTIsai MmaTpuii 3 110 (muB. Tabm. 15.2).

Came Ha 1111 TOTOXHOCTI OPJIMHATIBHOTO YUCIIA BIAHOIIEHHIO Kap/ -
HaJIbHHUX YHCeNI 0a3yeThes MIKajJorpaMHuuil anam3 ['yrmana [16, c. 245],
B SIKOMY €JIEMEHTaM{ MHOKUHH € BiamoBiai “Tak” Ha TUXOTOMIYHE 3aITH-
tanus “Tak un HI?” 1110/10 TEBHOI CMUCIOBOT HACTAHOBH.

Meton mo6yaoBu mkajgorpaMu ['yTMaHa HaJIEKUTh 10 MIKATIOBAHHS
IHTeHCUBHOT Xapaktepuctuku. CyTh HOTO MOJISArae y paHKyBaHHI JIESIKO-
o TEPENiKy TUXOTOMIYHUX 3allMTaHb, SKi BiIOWBAIOTH PI3HI CTyIEHI
CMHUCJIOBOI HACTAHOBH Ha MeBHUH ctuMyi. Bigmosimi “Tax™ au “Hi” (mmo-
3HAYNMO iX BiAMOBIAHO 1 1 0) IesAK01 CYKYITHOCTI OCIO YTBOPIOIOTH MaTPH-
o 3 110, sSIKy epecTaHOBKOIO PSAKIB 1 CTOBIIIIIB, IO BiAMOBIAAE PAHXKY-
BAHHIO INXOTOMIUHHUX 3aMUTaHb PECHOHJICHTIB 1100 HAPOIICHHS 1HTECH-
CHUBHOCTI CMMCIIOBOI YCTAHOBKHM, MOXHa B Ijeaji MEPEeTBOPUTH Ha
JllarOHATBHY MaTpHIio. Hampukiam, paHXyloun PECIIOH/ICHTIB 32 Killb-
KICTIO TTO3WTHBHHUX BIATOBIIEH HA 3aMMUTAHHS I0JI0 BUBUEHHS €THOIICHT-
pusmy y CIJA i rpynyroun ixX 3a cTpaTaMy 3 HAPOIIYBAHOIO HA OIMHUITIO
KUTBKOCTI BinoBijeit “Tax”, ofepkuMo Taky mkajiorpamy (tadsm. 15.2).
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Tabnuys 15.2

ExcreHcuBHA BelMuMHA: KUTbKIiCTh Bignosigei “Tax”
IHTeHCUBHA BeMYMHA Ha JUXOTOMIYHI 3alIMTaHHS

€= hx Nl | N2 | N3 | N4 | N5 | N6

I cTyninp 1 0 0 0 0 0

11 cTyninp 1 1 0 0 0 0

111 cTyninp 1 1 1 0 0 0

1V cryminp 1 1 1 1 0 0

V cTyninp 1 1 1 1 1 0

VI cTyninp 1 1 1 1 1 1

OnuTyBaHi 0COOM PO3MOALISIOTHCS 32 LIICThMa KaTEeropisiMu 3 HAPOC-
TAIOUUM CTYIEHEM IHTEHCUBHOCTI CMUCIIOBOT HACTAHOBU. KOKHUI pSIoK
BHPaXa€ CTYIiHb IHTEHCUBHOCTI HACTAHOBHU, & HASIBHICTH Y Hii MEBHOI
KUTBKOCTI OJIMHUIB (BiAmoBiged “Tak™) gae miicTaBy Ha3BaTU IIKATY KY-
MYJISATUBHOIO. [3 HaBeAECHOI MIKAJIOrpaMy BUILUIMBAE, IO CTYMIHb 1HTEH-
CUBHOCTI MPSMO MPOMOPLIHHUH JesiKiil eKCTeHCUBHIH BenuuHi x: € = kx.
Opnak 1e He € ocoOnuBicTIO Kanmu ['yrmana.

[Mpupona mkan IHTEHCUBHUX XapaKTepucTuK 1 ['yrmana, 1 Jlalikepra,
i TepcroyHa euHa, 1 3a3HaYEHHS PECIIOHACHTOM TMEBHOI MiTKH, TOOTO BH-
SIBIICHHS 3TOJIU 3 JIESIKUM CY/DKEHHSIM y PAH)KOBAHOMY PSily 34 CTYIECHSIMU
IHTEHCUBHOCTI CMUCJIOBOI HACTAHOBH, TepedaYae TaKOXK 3rojly 3 MoTe-
PEeIHIMU CY/PKEHHSIMU 1 HE3TO/y 3 HACTYITHUMH.

Ha npakTui npu giaronamnizanii Matpuui 3a Mmerogom ['yTMaHa iHKO-
JIM OJTMHUII TOTPAIUISIIOTh B 00JIACTh HYJIIB 1 HABMAKHU, TOOTO HE 3aBXK/U
BIJIMOBIJ/II HA 3alUTAHHS YTBOPIOIOTH MOCIIIOBHICTh BiamoBiaeit “Tak”,
3MIHIOIOUHUCH Y TOULI po3Ainy BianoBigsmu “Hi”. IHomi Taka po3cTaHoB-
Ka MOpyLyeThes BKIoYeHHAMHU “Tak” un “Hi” y HeBnactuBux im obmac-
TAX MaTpulll. Take CIOTBOPEHHS IarOHAIbHOT MATPUII CBIAUYUTH MPO Te,
1[0 y TPOTIOHOBAHMX 3AlMUTAHHSIX MICTUTBCS HE OJIHA, a JBl a00 OlIbile
JTATEHTHUX CMHCIOBUX HACTAHOB, TOOTO MEpeIiK MUTaHb FeTePOTeHHHUIHA,
a HE TOMOTCHHHUI, 1 CIOTBOPEHHS MATPHUII € Pe3ylIbTaTOM MOPYIIECHHS
NpuHIMITY BamigHocTi. CaMe 3 1€l MPUYMHA HA CIIOPTUBHUX 3MaraHHsX
MaiCTepHICTh TIMHACTIB OI[IHIOETHCS 3a OJIHIEIO IIKATOK — TEXHIKU BU-
KOHAHHS BIIPaB, a (PIrypuCTiB — 3a IBOMA: TEXHIKH i apTHCTU3MY BHKO-
HAHHS BIIpaB y GIrypHOMY KaTaHHI.

V Teopii TecTiB, KpiM BUMIPIOBAHHS IHTEHCUBHHX 1 eKCTEHCUBHUX Be-
JIUYHH, PO3IIISIAE€THCS TAKOX MPOOIeMa TOMOT@HHOCTI i TeTepOreHHOCTI
TECTIB 1 MOB’si3aHA 3 Hero mpobiema BamigHocti. Haramaemo, 1mo cy-
KYIHICTh TOMOTEHHHX TECTiB MICTUTH 3araJIbHUN QaKTop, KUl Tpeda BU-
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MIpSITH, @ B CYKYITHOCTI FeTEPOTCHHUX TECTiB MICTUThCS KUJTbKa (PaKTOPIB,
sIKi TpeOa BUSIBUTH ¥ BUMIPSITH.

AHaJ3 reTeporeHHNX TECTIB HAIEKHTH JI0 33/1au OAaraTOMipHOTO IITKa-
JIFOBAaHHS, K1 PO3B’SI3yIOTh 3a JOIIOMOT00 (DAKTOPHOTO W perpeciitHoOTO
aHaJTi3iB, @ TAKOXK CITOPITHEHUX 3 HUMH METOIIB. PO3TIISIHYTI METOIH IITKa-
JIIOBAHHSI HAJIEKATD JIO OJITHOMIPHUX BUMIPIOBAHb TOMOTEHHOTO THITY.

HacamkiHellb 3BepHEMO yBary Ha €JJMHy MPUPOY IHTCHCUBHUX BJlac-
THUBOCTEW, BU3HAYEHUX OPJMHAIILHUMU YUCIAMH, YA TO € TYCTHHA Pevo-
BUHU, YA TBEP/IICTh MaTepialiB, Ui TEMIIepaTypa T, a B COIIOJIOTIi — Y
collialibHA HACTAHOBA, YK CTATYC, YM TYCTHHA HACEJICHHS. YCi Ili BIACTH-
BOCTI BUPQXAIOTh CTYIIHb IKOCTI HA OPAMHAIIbHUX IIKanax. [IpoaHaizo-
BaHI KOHIICTIIIT KBaJIMETpIi € 3araJIbHUMH IS BCIX TajTy3ei 3HaHb.

15.3. PEFTPECIMUHUMU AHANI3

3aJIeKHICTh ABOX HEBUIIAIKOBHUX BEIIMYWH € (PYHKIIOHAIBHOIO, a 3a-
JISKHICTh ABOX BUITAJIKOBUX BEJIMUHWH — CTATUCTUYHOO. [leprny MoxHa
BBa)KATH YACTUHHUM BHUIAQJKOM OLIBII 3arajbHOI 3aJI€KHOCTI — JIPYrOi.
Toit daxr, mo 3minHi ogHiel BB X Bimmosimae 3miHa po3moainy iHmoi BB
Y, CBIAUHUTH PO Te, IO, KPIM 3HAYYIIOTO (HEBUITaIKOBOTO) IeTEPMIHOBA-
HOTO (paKTOpa, B MEXaHi3Mi 3B’SI3KYy ITUX BEJIMYUH IIPUCYTHI Ie 1 BUITAI-
KOBI (HE3HAUYIIi) HEKOHTPOJIbOBaHI (h)aKTOPH, IO IO PI3HOMY TIIOThH Ha
KOXKHY 3 BUIIQJIKOBUX BEJIUYHH.

Imest perpeciitHoro aHaJi3y MOJISATAE B TOMY, IITOO 3HAWTH CITOCIO BUSIB-
JICHHSI 3HAYyNIO] 3aJIEKHOCT] BUITAIKOBUX BEJIUYMH 32 PAXYHOK B3a€MHO-
r'0 TIOTaIlICHHS Jil BUMTaIKOBHUX (haKTOPIB. Y perpeciiHoMy aHaIi3i CTaTH-
CTUYHUI 3B’s130K M’k BB X1 BB Y € ¢hyHKIIIOHAIEHUM 3B’SI3KOM MIX 3Ha-
YEHHSIMH X 1 3HAUCHHSIMHU CEPEIHIX apu(PMETUIYHUX YMOBHHX PO3IOILIIB
Y, (abo, HaBnakwu, y i )?y). CraTUCTUYHA 3aJICKHICTb, 3TIIHO 3 IKOIO 3MiHa
OJIHI€T 3 BEJIMUMH CIIPUYMHIOE 3MIHY YMOBHHX CEPE/HIX 1HIIOI BEJIMYUHH,
HA3UBAETHCA KOPEAAYIUHOIO.

3a IOTIOMOTOI0 PErpeciiHOTrO aHaJIi3y PO3B’SI3yIOTh Ba OCHOBHUX 3aB-
JIAHHSI.

1. Busnauarots popmy KopensuiiiHoro 38°s13ky Mixk BB X'1 BB Y'y Bur-
T/ YHKINT, sika HaWKparie 3rJ1a/pkyBajia O po3CistHHS OJIHIET BEIMUNHU
Ha BCHOMY 1HTEpBaJI 3a/IaHUX 3HAYCHD 1HILIOT BEJIMYMHHM, & caMe B perpecii
YHax

Y = fix) (15.1)
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1B perpecii X Ha y
X=0¢(©). (15.2)
2. Bu3HA4YarTh TICHOTY KOPEIAIIMHOTO 3B’SI3KY, sSKa 3alICKUTh Bif
CITIBBITHOIIICHHS MPOSIBIB JICTEPMIHYIOUOTO 1 BUITAAKOBOTO (paKTOPIB, IO
BM3HAYAETHCSA PO3CIAHHAM 3HAYEHb ), HABKOJIO YMOBHOI'O CEPETHBOIO
SIKIIIO PO3CISTHHS BEJIHKE, TO 3aJICKHICTD Y Bl X HEICTOTHA, & AKIIO PO3Ci-
SIHHS MaJIe, TO 3JICKHICTh 3HAYHA 1 y TPAHUYHOMY BHUIIAJIKy BOHA IIepe-
TBOPIOETHCS HA (PYHKIIOHANIBHY, 5K 1€ BUTUIMBAE 3 puc. 15.1.

v A VA v A

> >
> >
x 0 X
BifgcyTHICTD 3B’13Ky Perpeciiinuii 38’130k DyHKIIOHATIBHUIT 3B’S130K

Puc. 15.1

OTxe, perpeciiiHuil aHajIi3 Mae Ha MeTi BU3HAYCHHS perpeciiHOro piB-
HSIHHSI, SIKE BIOOpakae 3aJIeKHICTh MIXK JBOMA BeJIMUMHAMHU (OJIHIET BU-
MaJIkoBOI i ofHiel HeBUIaIKOBOI). Haituacriie 38’130k MK [IMMH BEJIH-
YUHAMHY BUSIBISEThCS TiHIiHUM. Tomi Tpeba cratuctuunuii psa BB Y an-
POKCUMYBATH JHIHHOIO (PYHKII€IO, 3aJaBIINCh 3HAUCHHSIMH aPTyMEHTY X.

Hanpuknan, y niHiiiHIA perpecii Y Ha X I HE3TPYNOBAHUX JAHUX
3HAUEHHSI X BBAXKATHMEMO 3aJaHUMH B KUIBKOCTI 00CATy BUOIPKH 71 1 TIO-
3HAYATUMEMO IX K apryMEHTH JIiHIHHOI (QyHKUII MaaMMM JiTepaMu X ;
3HAYEHHsI Y BBa)KATUMEMO BUITAJIKOBUMH 1 TO3HAYATHMEMO iX SIK 00UHC-
JIEH1 3HaY€HHs 3IIIa/UKYI0UOi TiHIHHOT QyHKUIT BeluKuMHu Titepamu Y, (Ha
BIIMiHY BiJl eMIIIpUYHO BUMIPSIHUX 3HAYEHb, 11O MO3HAYAIOTHCSA TAKOX
MaJIMMU JITEPAMH )

Y=px+ec. (15.3)

7151 3rpynoBaHuX JaHUX AOLULTHHO ONIEPYBATH MOHSATTSAM YMOBHOI ce-
penHboi. Y oMy pasi JiHiliHa perpecis Y Ha x BUpakae JiHIMHUAN 3B -
30K MK 3aJlaHMMM 3HAYEHHSAMU apryMEHTY X,3a KiIbKICTIO TPyl kK Ha
IHTEepBaIbHIl KA i yMOBHUMH CEPEIHIMH Y :

y.=px+e. (15.4)
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JliHiifHe perpeciiiHe piBHSIHHS BBaXKa€ThCs 3HAWICHUM, SIKIIO 3HaMIe-
HO 3HAYCHHS WOTO MapaMeTpiB, TaK 3BAHOTO Koe@iyicnma pezpecii P 1
BUTBHOTO YJICHA C.

3’sacyemo, [K 3a JIOTIOMOIOK0 TabJaMIi CTATUCTHYHMX JaHUX (X, ;)
BB (X, Y) 3HaliTu mapaMeTpu piBHSIHB NMPSMOI JIiHIT perpecii.

3BepHEMOCS 10 TEOMETPUIHOI TTOCTAHOBKY 3ajaui. Tabmuist craTuc-
THYHMX JaHux (X;, y;) BB (X,Y), gKi 171 IpOCTOTH MOAANBIIOTO BUKJIA1LY
BBAXXATUMEMO HE3TPYIOBAHUMH, € TIOJIEM TOYOK Y KOOPJAMHATHIHN cucTeMi
xOy (puc. 15.2). I[ToTpiOHO TaK MPOBECTH IPSIMY Yepe3 CKYITUCHHS 3 Hali-
OLTBIIOI0 KOHIICHTPAIIIEI0 TOYOK, OO cyma ITiTHECCHUX y KBaJpaT BeJU-
YUH BiJITaJICHb YCIX TOYOK y; Ans BIIIOBITHAX X; BiJI JIesIKO1 TIpsiMOi Oyira
MiHIMaJIBbHOO ITOPIBHSIHO 3 IHIIUMH IPSIMUMU. STk 6aunmo 3 puc. 15.2, em-
HipUYHI TOYKM HE 0OOB’A3KOBO JIEXKATh Ha MPAMIA. 3HAYEHHIO X; BINOBI-
Jla€ eMIIPUYHO OJIEP)KaHA TOYKA ;1 TEOPETMYHO PO3paxoBaHa Touka Y,
Ha npamii. Pisnuus |Y, - y| e Binnanennam y, Bin Y, Skimo cyma Beix
Bijytanenn 2 |Y; =y Bix “Brano” nposeienoi npsamoi Oyie MiHIMaIIbHOIO,
TO 3aJIMIIAETHCS MIHIMAITBHOIO 1 CyMa KBa/IpaTiB IIMX Bi/IaJICHB:

F(p,c)=2|Y, - y> - min. (15.5)

VA

I8 /

0 X

Puc. 15.2

3 1i€i YMOBU METOJIOM HaiMeHuuUX Keaopamis BU3HAUAIOTH HEBIIOMI
napaMeTpH P i ¢ niHiitHOro piBHSAHHS perpecii. [ligcTaBumMo B 1110 YMOBY
3Ha4Y€HHd y; 3 Tabyuii 15.3 eMIpUYHO OJEPKAHUX CTATUCTUYHUX JIAHUX.
3HayeHHs Y, BU3HaYMMO 3 JiHiHHOI QyHKuii piBHAHHA perpecii (15.3),
MiACTAaBUBIIY B HEl BIAITOBIIHI 3HAYEHHS X;3 i€l camol Tabuuii:

F(p,c) =2 (px;+ ¢ —y,)* = const, (15.6)

1€ X; 1 ; — BIZIOMI BEIMYMHH; P 1 ¢ — IIYKaH] BEJIMYMHH.
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Jlaumi po3B’s13yeMo 3a1ady Ha eKCTpeMyM [3, ¢. 253], 3TiaHo 3 IK0t0 PyHK-
IIis B MIHIMYMI Ma€ YaCTUHHI TTOX1THI 10 P 1 ¢, IO JOPIBHIOIOTH HYIIIO:

S =25 (px +e =) =0;
oF
E=22(pxi +c-y;) =0. (15.7)

OTxe, MAEMO CUCTEMY JABOX JIIHIMHUX PIBHSHB 3 JBOMAa HEBIIOMUMHU:
2 — .
PY x; ey x; = Xy
pY x;ten=3% y;. (15.8)

Po3p’s3yroun (15.8), 3HAXOMMMO HEBIIOMI ITapaMeTPpH P 1 ¢ IUTS BUTIAT-
Ky HE3rpyrnoBaHUX CTATHCTUYHUX JaHUX:

)X mpXip Vi
p-l—% i (15.9)
”z X~ (Z xi)
c= lezz yi_zxiz XiYi
= P CRS (15.10)
ny xj - (z X;)
Cucrema piBHSHB (15.8) mIs 3rpymoBaHUX CTATUCTUYHUX JaHUX 3a k
iHTepBajamu (Tabi. 15.3) Habupae BUTIISATY

P> nx; tey mpy =Y Xy vy
PY M ¢y mp= 3 Mgy, (15.11)
a hopmymu s mapametpiB P (15.9) 1 ¢ (15.10) — Burasmy

_ny 3 3y = (S xin)(§ vimg).
p e (15.12)

2
oz 2D VIR 3 Xid iy (15.13)
2 >

nz Ximo (Z xinid
[TincTaBisroun oOunciieHi mapaMetrpu P i ¢ y popmyiy (15.3), onep-
KYEMO IIIyKaHe perpeciiiHe piBHAHHS npsimoi niHil. KoediuieHT perpecii
MPOMOPIIIHUI TAHTEHCY KyTa HAXUITY MPSMOI JIO OCl a0CIHC 1 TOKA3YeE, SIK
CHUJIBHO 3MIHIOETBCS ) IPH 3MiHI X HAa OJUHUIIIO. BemnunHaa KoedilieHTa
KOpeJIsAIii, MpomopIriiiHa KoedimieHTy perpecii, TOKa3ye BEIIMIUHY yCe-
PEIHEHOTO MPUPOCTY OJIHIET BJIACTUBOCTI MPU TIEBHOMY IIPUPOCTY JIPYTOi.
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Aute xoediieHT perpecii Bupaxae (GyHKIIIOHATBHUN 3B’I30K, CKaXiMO,
miHIAHAHA (15.3) MiX BIIaCTUBOCTSMH y Ta X, 1 B IIbOMY HIiSIK HE IPOSIB-
JISIETHCS HOT'O CTATUCTHYHE MTOXOKEHHS. A KoeDilieHT Kopesllii BKa3ye
CTYITIHb HAOJIMKEHHSI CTATUCTUYHOTO 3B’SI3KY 710 (PYHKIIIOHAIBHOTO, TOO-
TO 10 B3a€EMHO OJIHO3HAYHOI B34€MO3aJIEKHOCTI BIACTUBOCTEH. Biac-
THBICTB y MO’KE HEICTOTHO 3MIHIOBATHCh IIPH 3MIHIOBaHHI X (P Maje), alre
OTHO3HAYHO (7 BEJTUKE).

PosrasiHemo tenep aHamiTuuHUi Bupas xoediuieHta p (15.9). IMopis-
HsEMO 1Iel Bupas i3 popMynamu s gucniepeii 02 (2.2) i koedimienTta Ko-
pensauii 7 (14.9): Bupa3s y 4yuCenbHUKY P 31 3HAYEHHAM O 1 HEICTAIOUNM
3HAUYCHHSM Oy 3HAMCHHUKY SBJISIE coboro koedirtieHT Kopesii 7. ITTicis
TNEPEMHOKEHHS YHCEIBHUKA 1 3HAMEHHNKA HA O OCTATOYHO OJEPKHIMO:

-xy O (0}
p=X XN oy (15.14)

o. 0, O,
TOOTO KoedilieHT perpecii P MPONOPLUIHHUNA KOeDIIEHTyY KOpemnsuii 7 1
BIJTHOIIICHHIO JUCTIepCiit ckiiaoBux x 1y BB (X, 7).

[TepeBipuMO CTAaTUCTUUHY TiOTE3y MPO GOPMY 1 TICHOTY 3B’SI3KY MiX

BIIACTUBOCTSIMM X 1 ), IO BIAMOBIAAIOTH 3anuTaHHsAM “CKiTbKM 3a71a4 3i
crienikypey Bu Bukonamm?” 1 “Sx Bu omiHroeTe CBilf piBeHb 3HAHB?”. Alle

paHillle BU3HAYUMO DIBHSHHS perpecii Ha OCHOBI CTATHCTUYHUX JaHUX
Tabmn. 15.3.

Tabnuys 15.3

|1 4 7 10 ng | X, |y oy nyt vy mx;
1 5 5 0 0 10 2,5 I 1 10 10 25
2 25 15 10 0 50 3,1 2 100 200 310 y=3
3 20 10 40 10 80 551 3 240 720 1320
4 10 20 10 40 7,0 | 4 16 160 640 1120 O-i =1
5 0 10 10 20 85| 5 25 100 500 850 |0y =%l
n, 50 40 80 30 200 610 2070 3625 2

Ve 23 26 34 40

x2 1 16 49 100
nx, 50 160 560 300 |1070
nxt |50 640 3920 3000 |7610

xiznify/IIS 420 1890 1200 |3625

¥=5302=940,=43] ¥
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Puc. 15.3

Hacamrmiepen Bu3HaunMo Ghopmy 3B’SI3Ky MK X 1 Y, ToOTO (hyHKIIiTO,
110 HaliKpallle anpoKCUMyBajia 6 3HaAYEHHs y; B 3aJI€KHOCTI Bijl 3HAYEHD X;
1, HABMAaKM, 3HAYECHHS X, B 3aJIEKHOCTI BiJl 3Ha4€eHb V. Jlns 1boro ckiase-
MO TaOJIMIFO YMOBHHUX cepemﬂx Y, AJIS KOKHOTO X, 1, HABMAKH, YMOBHHUX
CepE/HIX X JUIst KOXKHOrO y, (Tabum. 15.3) 1 no6yuyeMo rpadik (puc. 15.3).
v p03rnﬂHyTOMy TYT HAOJIMKCHHI 0OMIBa perpeciitHuX piBHIHHS Y = f(X)
1 X = ¢(y) anpoKCUMYIOThCS JTIHIHHUME (QYHKILISIMH, X04a MPABOMIPHICTh
Takol alpoKCcUMallii Tpeda MepeBipUTH 3a JJOMTOMOTO0 KPUTEPIIO /TS CTa-
TUCTUYHOI TOTE3H MPO JIiHIKHUN 3B’5130K [4, c. 111].

MeTo0M HalMEHIIIUX KBaAPATIB BUBHAUUMO MTapaMeTPH P 1 ¢ MepIo-
ro Ta napaMeTpu P’ i ¢' Ipyroro perpeciiiHux piBHsAHb, IONEPEIHBO MAT0-
TYBaBIIM HEOOXIJIHI MPOMDKHI J1aHl B TaOJI. ISl CKJIaJlaHHS PIBHSHb
(15.11) 3 MeTOrO BU3HAYEHHS P 1 ¢, & TAKOXK 32 aHAJIOTi€0 P'1¢":

y=px to X =py+c
p 2070 + ¢ 610 = 3625; p' 7610 + ¢' 1070 = 3625;
p 610 + ¢ 200 = 1070; p' 1070 + ¢' 200 = 610.

YucmoBi 3HAUCHHSI TApaMETPiB BU3HAYAEMO OE3MTOCEPETHBO 3 IIMX PiB-
HSIHb (X04a MOXHa ckopucratuchk ¢popmyiaamu (15.12)1(15.13.)):

p=0,19; c=2,02;

p'= L75; c¢'=0,01.

OcTaTOYHO PiBHSHHS perpecii MaroTh BUTJISIL
y=0,19x +2,02; x =1,75y-0,01.

3nak “+” mpu koedinieHTax perpecii p i p' 03Hauae, MO MO3UTHUBHA
KOpeJslis MK BenmunHamMu X 1 Y, TOOTO CTYIAEHTH, SKi BUKOHYIOTh
OUIBIIY KITBKICTHh 3aBJaHb, MAIOTh Y CEPEIHbOMY BUIIUI piBEHb 3HAHb
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(3a camMOOIliHKaMH) 1, HaBITAKH, CTYJACHTH 3 BUIIIUM PIBHEM 3HaHb Yy cepe/l-
HbOMY MalOTh KpalIlli MOKa3HUKH 111010 BUKOHAHHS 3aB/IaHb.

[I{o cToCyeThCS CTATUCTUYHOI TIMOTE3W PO HASBHICTH 3B 3Ky MiXK
[IMMU TTOKA3HUKAMH, TO BOHA 3BOJUTHCS JI0 MIEPEBIPKU TIMOTE3U MPO Ha-
SIBHICTh KOPEIISIIIHHOTO 3B 513Ky, OCKUTBKH KOCQIIIEHT perpecii p 3B’s13a-
HUH MPSMO TPOITOPIIIHHOI 3aJIeKHICTIO 3 KOe(DIIiEHTOM KOpesmii 7
(15.14):

r=pdx (15.15)
Oy
[TizcraBnsoun po3paxoBaHe 3HAYEHHS P 1 P' MEPIIOTo 1 APYroro per-
peciiiHUX pIBHSHB, 4 TAKOXK 3HAUYEHHS CEPeIHIX KBaAPATUYHHX BiIXUICHb
3 Tab. 15.3, omepkyeMo Take came 3HaueHHs KoedilieHTa KOpesslii, 1o
i po3paxoBane 3a ¢popmyJioto (14.9):

,:0,19[4;:0,6 i r=1,75d3—=0,6.

OTKe, CTATUCTUYHUN BUCHOBOK IOA0 KOe(IlieHTa KOPENSIii (1B,
c. 183) BiZHOCHO TOTO, 110 OCHOBHA TIMOTE3a MPO BIICYTHICTH 3B’S3KY
BIIXWJISIETHCS 1 TPUIMAETBCS albTepHATUBHA TiIIOTe3a PO HASBHICTH Ta-
KOTO 3B’SI3KY, 3aJIUIIAETHCS CIIPABEUTUBUM JIJIs1 KOe(illieHTa perpecii.

Hapemiri, 3BepHeMO 0coOMUBY yBary Ha Te, IO PiBEHb 3HAHD € BEJIH-
YMHOIO THTEHCUBHOIO, & KIJTbKICTh BUKOHAHUX 3aBJaHb — BEJTMYMHOIO €K-
CTeHCUBHOW. PiBHsHHS perpecii Y Ha Xx 103BOJISi€ BUBHAYMUTH PiBEHb
3HAHb IIPEIMETA 34 KUIBKICTIO BAKOHAHUX 3aBJIaHb Oy/Ib-SIKOTO CTYACHTA
3a IHIMX PIBHUX YMOB, IIONPABAA, 3 JeSIKOI0 MOBipHicTIO. Binbin ToyHe
BHU3HAYEHHS PiBHS 3HaHb Oyi10 O, IKOM 3B’SI30K MK IIUMH MOKA3HHUKAMU
OyB (DyHKILIIOHAJIBHUH, & HE KOPENALIHHIH (perpeciiHuii).

BusHaueHHs piBHS 3HaHb Yepe3 KUTbKICTh BUKOHAHMX 3aBJIaHb 3a J10-
ITOMOT0I0 PErpeciiiHOTO PIBHSIHHS € CITIOCOOOM OTIOCEPEIKOBAHOIO BUMIi-
PIOBaHHSI IHTEHCUBHOI BEJIMYUHH Y Yepe3 eKCTCHCUBHY BEIMUUHY X (TUB.
cxemy 10.1 Ha c. 124).

15.4. ®AKTOPHUW AHANI3
PiBHsIHHS ()aKTOPHOTO aHANI3Y MOXKHA 3aCTOCYBATH SIK JIJISl OTIOCEPE/I-

KOBAHOT'O BMMIPIOBAHHS IHTEHCMBHMX BIACTHBOCTEH-(DakTOpiB f; uepes
€KCTEHCUBHI BJIACTHBOCT1 X;, TaK 1 JUTsI BUMIPIOBaHHS KOMITJIEKCHUX 1HTEH-
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CHUBHMX BIIACTUBOCTEH-(aKTOPIB f; Uepe3 KOMIIEKCH IHTEHCHBHUX BJlac-
THBOCTEH ;. Lli MeToM omocepeKOBAHOI'O BUMIPIOBAHHS (JIMB. CXe-
My 10.1) mepenbadaroTh MOJIENTb COLIIAIBHOTO 00’€KTa Y BUIJISII CTATHC-
THYHOTO PO3MOJIITY 0araToMipHOI BUIIAIKOBOI BEJTMYNHH 31 CTIHKOIO CHC-
TEMOIO JIATEHTHUX IHTEHCUBHUX BIIaCTUBOCTeH-(akTopiB. TpymHOII
3aCcTOCyBaHHS (haKTOPHOI'O aHAI3y B COIIOJOTIUHUX JTOCIIKECHHSX ITO-
B’s13aHi 3 BUOOPOM aJIeKBaTHUX (DaKTOPHIN MOJIEITI 00 €KTIB y BUTJISII CTa-
THUCTHYHHX CYKYITHOCTEH 1y mpo0iiemi hopMatizarii ix cyrHocti. [Tpu3Ha-
yeHHsI ()aKTOPHOTO aHaJN3y — BHUSIBUTH JATCHTHI ()aKTOPH, BCTAHOBUTH
X KUTBKICTB 1 PO3KPUTH BHYTPIIIIHINA 3MICT.

IcHye KiTbKa METOIB MAaTEMATHIHOTO ITOIIYKY JIATSHTHUX (PaKTOPIB i
CKJTaJJaHHS Ha X OCHOBI aJITOPUTMIB Ta MPOTpaM ISl KoMl roTepiB. Haii-
MONIMPEHIIINI METO/ TOJIOBHUX KOMITOHEHT [5]. [IpHHIMITOBA MOKIIH-
BICTh PO3B’sI3aHHS 3aBJaHHS PO BUSBIICHHS Ta IHTEpIIpeTaIlito GpakTopis
0a3yeThcs HA TOMY, IO CTATUCTHYHHUKA PO3ITOILT OaraTOMipHOI BUITa KO-
BOI BEJIMUMHU MIAMOPSAKOBAHUN JIESIKOMY 3aKOHY (HATTPHUKIIA]I, HOPMalhb-
HOMY, IIIO OIUCY€EThCs (pyHKINiEro ["aycca) 1 € iHBapiaHTHUM MO0 PI3HUX
CHCTEM KOOPJIMHAT.

AHaAITHIHO IS IHBAPIaHTHICTh BUSBJISIETHCSI B TOMY, IO OJIUH 1 TOM
’Ke 00’€KT OIMUCYETHCS PIZHUMH KOPEIALIMHIMHI MAaTPHUIIMH B PI3HUX CH-
cTeMax KOOPJIHMHAT, SIKI TPAHC(HOPMYIOThCS ITPHU TIEPEXOIi 3 OTHIET CHC-
TEMH KOOPJIMHAT B 1HIIY 3a JOMOMOTO TaK 3BAHOTO MEPETBOPEHHS TO-
nioHocCTI. {10 BJIACTUBICTD MOMIOHUX MATPHIh BUKOPUCTOBYIOTh Y METO/TI
TOJIOBHUX KOMIIOHEHT, IO BIIOMHUHU y JIIHIMHIA anreOpi sK 3agada Ha
BIJTACHI BEKTOPH 1 BITACHI 3HAUCHHS.

3amava (paKTOPHOTO aHAI3y IOJIATaE Y BCTAHOBJICHHI CUCTEMH TaK
3BaHUX (PAaKTOPHUX PIBHSHBb

fl.:Z”lijxj i=1,...,m), (15.16)
K BUPQKAIOTH 3B’ 30K IIYKaHUX (PAKTOPIB f; 3 BUXIIHUMH IHTEHCUBHUMHU
BIIACTUBOCTSIMHU X .

[TpoinrocTpyeMo moOy10By KOMIUIEKCHOTO IHTEHCHUBHOT'O TTOKA3HHUKA
3a JJOTIOMOTOI0 (PaKTOPHOTO aHalli3y Ha MPUKJIAIl BUSBICHHS (GaKTOPiB
IHTEIIEKTyaJbHUX 3II0HOCTEH IMIKOJISAPIB HA OCHOBI JAHUX PO iX YCIIIII-
HICTB 3 PI3HUX HaBUAIBHUX ITpeaMeTiB [11, c. 66].

PosristHeMo MeTOMKY (haKTOPHOTO aHai3y Ha MPHUKJIAl METONY 20-
JI08HUX KoMmnoxenm [5] Ipy MPUITYIIEHH] TOAAJIBIIOr0 PO3B’I3aHHs 3a1a9l
Ha KOMIT'IoTepi. Bukiiagemo BUMOTH, SIKUM Ma€ 3aJJ0BOJIBHITH OO €KT
JTOCHIKEHHS, 1 3’ICyeMO 0OMEKEHHSI, SIKi HaKJTaJatoThCs Ha IHCTPYMEHTA-
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Pl TOCIIKCHHS 3 YpaxXyBaHHSIM IPUHIIMIIIB BUMIPIOBAaHHS IHTCHCHUBHOI
BIJIACTHUBOCTI.

V riroresi COmioIOTIYHOT0 OCIIHKCHHS 3a3/1aJIeTiIbh 00yMOBIIOIOTh-
Csl CTpYKTypa 0araTOMIpHOTO PO3IOJIY B CUCTEMax KOOpAUHAT (hak-
TOPIB 1 BIACTUBOCTEH 00’€KTa, CTYMIHb a/IEKBATHOCTI PEAIBHOTO PO3IIO-
JIITY TIMOTETUYHOMY, BUKOHAHHS HEOOX1THIX YMOB IMOOYyI0BU (haKTOPHOL
MOZIETI.

Ha mpakTtuni npu moctaHoBli (pakToOpHOT 3a1a4i HE HAKIATAETHCS
00MeXeHb Ha BUJ 0araTOMIPHOTO PO3MOJILTY CYKYITHOCTI (CKa)XiMo, 1ie
MOXYTb OyTH OJTHO- 1 6araTOMOIalTbHI PO3MOIIIN TOBUTPHOI KOH(ITYpa-
11ii), aJTe BPEIITi-pEIT IIe MOKE TIPU3BECTH O HE3aJOBITLHUX 3a TOUHICTIO
1 HaAIMHICTIO Pe3yIbTATIB: BUSBJICHHS IMCEBIO(AKTOPIB, HEMOXKIMBOCTI
iHTepIperallii GakTopiB TOLIO.

PosrnstHemo omHOMOAAbHI (GaraToMoIaIbHI PO3IOIITA HE PO3TIIs-
JTaTUMEMO Yepe3 CKJIaIHICTh BHOKPEMJICHHS I IHTepIIpeTallito (GakTopiB)
GaraToOMIipHI PO3MOJIIN CYKYITHOCTI, IO aJIEKBATHI MOJEI TOJTOBHUX
KOMIIOHEHT, JIJIS IKOT BUKOHYIOThCSI TAKi YMOBH:

* BUIAJKOBHH BiIOIp IHAWBIAIB Y CYKYITHICTB TS 3a0e3TeUeHHS He3a-
JIS)KHOCTI 1X TYMOK 1 BUKITFOUCHHS JETCPMIHOBAHUX 3B SI3KIB MIXK iX
TissMU (Taka CYKYIHICTD 1HIUBIAIB 300pakyeThCS Y BUTIISAII XMapH
TOYOK Y KOOPAMHATHOMY IIPOCTOPI);

° HE3AJIEXKHICTH 1, OTKE, HEKOPEIbOBAHICTh (PAKTOPIB (HE3aIEKHOCTI
(haxTOPIB BIAMOBITA€ OPTOTOHAIIBHICTH OCCH KOOPIAMHAT; MOJIEI 13
3aJISKHUMHU PaKTOPAMU HE PO3TIISIIATUMEMO);

* TIOBHOTA CHCTeMH (DaKTOPIB, SIKa BUUEPITHO OMUCYE 00 €KT (TUM ca-
MUM BU3HAYAETHCS PO3MIPHICTH (PaKTOPHOTO ITPOCTOPY);

* IHTCHCHBHA (a HE EKCTCHCHBHA) IpUpoaa (PaKTOPHHUX BIACTUBOCTEH
(1rKara KOOpAMHATHOI OCI KaIiOPYeThCsS OpAMHATIBHIMH YHCIIAMH,
IHTEHCUBHA BEJIMUMHA HA SIKIil BU3HAUAETHCS K (DYHKIIISI CTaHY);

* EKCTEHCHBHA MPUPOJIa 30BHINIHIX BIACTUBOCTEN (LIKalla KOOPIH-
HaTHOI OCl KaJiOpyeThCsl KAapAUHAIBHIMHU YNCIIAMU, €KCTEHCUBHA
BEJIMYMHA Ha SKIF BUSHAYAETHCS MUISTXOM PO3PaXyHKY eJIeMeHTap-
HUX OJMHUIIb);

e JIOBUIbHA KIIbKICTh B3a€MO3AJICKHUX EKCTCHCUBHUX BJIACTHBOCTEH,
SIK1 32 3MICTOM ITOBHICTIO OXOIUTIOIOTH CUCTEMY (DaKTOPiB (KOopes-
IIisl BIACTUBOCTEH, BimoOpakeHa B KOPEISAIIHHIA MaTPHIIi);

* LUTICHICTh 1 BIJHOCHA HE3aJIGKHICTh CYKYIHOCTI 1HAMBIIIB, IO
BUPAXAETbCA Yy CIUIBHOCTI 11ed, OyMOK, PI3HMX ITOKa3HUKIB
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(iHBapiaHTHICTh CTATUCTUYHOT'O OTHOMOIAIBHOTO PO3MO/IiTy Oara-
TOMIPHOT BUIIAJAKOBOI BEIMYUHU I[OJ0 KOOPAMHATHUX IEPETBO-
peHb ITPOCTOPiB (HaKTOPIB 1 BIACTUBOCTEH 00’€KTA 32 YMOBH 3aMK-
HEHOCTI CTATUCTUYHOI CUCTEMH IJIsl BUKJTIOUCHHS BIUIMBY Ha 3aKOH
po3mnoairy 30yprodnx GhakTopiB).

He Bci 1 He TOBHOIO MipOIO TIepeliueHi YMOBH 3a/I0BOJIBHSIIOTHCS B pe-
AJbHUX COL[lATbHUX CTATUCTUYHMX cHcTeMax. ToMy HaBeJIeHa MOJEIb €
JIOIyCTUMUM HAOJMKEHHSIM peajbHOrO SIBUINA. 3a3HAUYUMO TAKOX, 1110
(axTopHa 3ajaya 32 METOJOJIOTIEI0 CUCTEMHOTO MiAXOAy Iependauae
aHaJli3 CoIlaJIbHOI CTPYKTYPH (2 HEe COLllaJIbHUX MPOIIECIB).

Po3srisiHeMo BUIAI0K 3aCTOCYBAHHS METO/Ly TOJTOBHUX KOMITOHEHT Ha
MIPUKIIA/Ii BUSIBICHHS (PaKTOPIB IHTEJIEKTyaIbHUX 3I0HOCTEH HA OCHOBI
MMOKa3HUKIB YCIIIIHOCTI IIKOJISAPIB 3 Pi3HUX MpeameTi. Llelt mpukiam Bxke
iHTepriperoBanuii [11, ¢. 66] i BAKOPHCTOBYETHCS 3 METOAMYHOIO METOIO.

Po3pobxa co1ioIoriuHoro iHCTpyMeHTapito 0a3yeThes Ha 1J1el, 110 CH-
cTeMa 00’ €KTUBHMX (PaKTOPIB JTIOAMHU JeTEPMiHYE HOTO peasibHy i Bep-
OanbHy MOBENIHKY 1, OT)Ke, 32 AKTaMH ITOBEIIHKM Ta MipKYBaHHSIMH JTIO-
JIMHU B TIEBHIH cdepi 3HAHb MOXKHA POOUTH BUCHOBKH MPO il 3MI0HOCTI.
OTtxe, pakTopH K IHTErpOBaHI XapaKTEPUCTUKU IHTEHCUBHOI TPUPOIN
MOYKHa aHAJITUYHO BUPAXKATHU CIIEKTPOM MOKA3HUKIB €KCTEHCHBHOI MTPH-
poau, 1o (PIKCYIOThCS B COLIOJIOTIYHUX aHKETAX, OMUTYBaJIbHUKAX, KAPT-
Kax Ta HIIUX JJOKYMEHTaX. 3TiJTHO 3 BUMOTaMH (paKTOPHOTO aHAJI3Y JIJIs
BUSIBIICHHS 310HOCTEH IIKOJISPIB, SKi CyTh PakTOpH, 400 UNHHHUKH, Tpeda
PO3pOOUTH OMTUTYBAITLHUK 3 EKCTEHCUBHUX XaPAKTEPUCTHK MPO KUTbKICTh
BUKOHAHUX 3aBJIaHb, PO3B’A3aHUX 32444, TOMYIIEHUX TOMHUIIOK a00 He-
BHCBITJICHUX ITUTAHb 3 PI3HUX NMPeIMeTiB. BUMipIoBaTH €KCTEHCUBHI BEJIH-
YUHU BaXXKO uepe3 Te, 1[0 He ICHYE CTaHJapTHOI MOMUJIKH ado CTaH-
JIAPTHO BaXKKOT'O 3aIIMTAHHS, SIKi MOKHA OyJI0 O BUKOPHUCTATH SIK €JIeMEH-
TapHi oAuHMII. Jlo Mmepeniky IOMHIOK IIKOJspa BXOJAATh 1 HE3HAYHI, 1
cepio3HI TOMMIIKH, a 10 TIepelTiKy BiAMOBiAeld — BIAMOBIAL 1 HA TTPOCTI, 1
Ha CKJIaJHI 3anmuTaHHs. ToMy Ha MPAKTHII 3HAHHS IIKOJSPIB BHPaXKa-
IOTHCSI IHTEHCHBHOIO BEJIMUMHOIO SIK OLIIHKA Ha I'ATHOANbHINA mKam 3
KOXKHOTO TpeaMeTa. Alle i y IbOMY pasi BUMTENb, HE 3HAIOUM aHAi-
TUYHOT 3aJIe)KHOCTI IHTEHCUBHOI BEJIMYUHU BiJ] EKCTEHCUBHOI MPU OLIHIO-
BaHHI 3aCBOEHHS 3HAHb HIKOJIIPAMHU OPIEHTYETHCS IHTYITUBHO HA 3HAYEH-
HS €KCTEHCUBHUX BeMWYMH. Hampukmana, Ko AMKTAHT YYSHb HAMIUCAB
0e3 IMOMUIIOK, TO BiH OJIEPXKYy€ 5 OaiB, SIKIIO AOIYCTUB OJHY-/IBI TOMUII-
KU — 4 Oanu, Tpu-4oTHpU — 3 Oanu, I’ ATh-1ICTh 1 Oiabiie — 2 abo
1 6an.
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PosrisiHeMo BUKJIAJeHE Ha MPUKJIaai. Y TabelsiX y4HIB BUCTABIEHO
OIIHKH 3 MICCTH IMPEIMETIB, SIKi € BUXITHIMH BJIACTUBOCTSIMU yUHIB:

JiTepaTypa — X; anre6pa — Xy
MOBa — Xy reoMeTpist — X
icTopist — Xy TPUTOHOMETPIA — X,

VCmmHICTh 3 IHUX MOPEIMETIB BU3HAYAEThCS ABOMa (aKTopaMu
(YMHHUKAMH):

31i0HOCTAMM JI0 TYMaHITaApHUX HAYK — f/;

3010HOCTSIMU JJO TOYHUX HAYK —f2
VY 3arajbHOMY BHUINIAJIKy B 7-MipHOMY IPOCTOPi BIACTHBOCTEH X,
Xy ooy X, 1€ 1, 2, ..., 1 — KUIBKICTh WIKIILHUAX OPEAMETIB, CTATUCTUYHUIH
PO3IO/IIT YYHIB BUPAKAETHCS KOO (DYHKIIEIO PO3MOALTY HMOBIpHOC-
Tell ObaraToMipHOi BUIIAJKOBOI BETUYMHU. BCTAHOBIIEHHS IbOT'O 3aKOHY
PO3IOALTY B PI3HUX CUCTEMaxX KOOPAMHAT (PAKTOPIB MOXKHA PO3TIISIATH
SK TIPSAMY 3a/1auy Mi3HAHHS CTATUCTUYHOTO 00’€KTa. Y PO3TIISAyBaHOMY
MIPUKJI/Il YCIIIITHICTD IIKOJSPIB 3 yCIX MPEIMETIB OMUCYEThCs OaraTomip-
HUM HOPMAJIBHUM PO3IOJIUIOM: OCHOBHA Maca IIKOJISPIB Ma€ CePeHIO
YCIINIHICTh, TOOTO OTHAKOBOIO MIPOIO BUIIMH 1 HWKYMIA PIBEHb yCIilI-
HocTi. Jlj1s 6araToMipHOTO MPOCTOPY BIACTUBOCTENH HOPMAJIbHUN PO3-
MO/ILT TYCTUHHM MMOBIPHOCTI BUIAIKOBOI BEJIMYMHU Ma€ BUTJISAA OaraTo-
MIpHOT CUMETPHUYHOI JA3BIHONOIOHOT MOBEPXHI 3 MAKCUMYMOM Y TOWIII

3 KOOPMHATAMH X |, Xy, ..., X,

Y S IVi(nE(x; X))
en

ney, — koedirieHT MaTputli ||y|| (3 BUSHAUYHUKOM Y), 0OEpHEHOI MaTPHIIi
KOpenALii; X, X i cepeHi apudMeTHUHI BIIIIOBIIHO 32 i-10 1 j-10 BJIac-
THUBOCTSIMU.

ITpoexiris 1i€l I3BIHOITOIOHOT MTOBEPXHI Ha /7-MipHUN ITPOCTIpP BIIACTH-
BOCTEW Ma€ BUTIIS]] 6araToMipHOTro (y pO3IJIslyBAaHOMY BUIAJIKY IIECTH-
MIpHOTO 32 KUTBKICTIO HAaBYATBHUX ITPEAMETIB) efincoina (puc. 15.4), aHa-
JITUYHUHN BUPA3 SIKOTO CTOITh Y MOKA3HUKY €KCITIOHEHTH:

Vi lx; = )?i)(xj— Ej) =C. (15.18)

PiznuMm koHctanTtam C BIAMOBIIAIOTh KOHIEHTPUYHI €JTITICOIIN OJTHA-
KOBOI I'yCTUHU, 1110 3pOCTAIOTh JI0 LIEHTPA eIIINCOiaIbHOT CYyKYITHOCTI TO-
yok. Tak, HEeHTpaIbHUN EJIICOIJl OXOILUIIOE IIKOJSPIB 13 CEPeHBOIO 1
OJIM3BKOIO 10 HEl yCMILIHICTIO X, 3 yCiX mpeameTis: i = 1, ..., n. Lei enin-

p(x19x25--'9 xn): s (1517)
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COIZl BXOIUTH B €IIIIICOIM, IO OXOILIIOE YUHIB i3 CEPEIHbOIO YCIIITHICTIO.
30BHINIHIN €TITNCOIN 3 HANMEHIIIO I'YCTHHOIO TOUOK OXOIUTIOE BiAMIHHU-
KiB i THX, XTO Biacrae. KoediuienTn y,, mo nponopuionaabHi koediuien-
Tam Kope'n;mi'i I O3HAYAIOTB, 11O ICHY€ 3B’30K MIX YCITIIITHICTIO 3 PI3HUX
MPEIMETIB.

CrieriaJbHUH BUITA0K CITOCTEPITAETHCS TO, KOJIHU SIK CUCTEMY KOOP-
JIWHAT BUOPAHO TOJIOBHI Oci OaraToMipHOTO erircoina (puc. 15.4), uepes
1Ie pO3MJISITyBAHMIA PI3HOBUT (PAKTOPHOTO aHAJI3y HA3UBAETHCS METOIOM
207106HUX KOMNnoHenm. Y TIbOMY pa3i B piBHSHHI 0araToMipHOTO eJIiIcoiga
(15.18) 3HUKAFOTH JOMAHKHU 3 JOOYTKaMHU 3MIHHHX, 1 B HOBIH CHCTEMi KO-
OpIMHAT Y, (Y CUCTEMI BIIACHUX BEKTODPIB) BOHO HaOMpae BUTIISALY

SA2=B (15.19)

ITpu bOMY KOpPENsLiliiHa MATPHIIS B 7-MiPHOMY IIPOCTOPI BIIACTUBOC-
Tell IePeTBOPIOETHCS HA larOHAIbHY, IPUYOMY €JIEMEHTAMHU MATPHUI Ha
JiaroHasIl € TUCIIePCii CyKYITHOCTI 32 TOJIOBHUMU OCSIMH eJTincoina. Skimo
JIesIKi gucriepcii HeICTOTHO BIIPI3HSAIOTHCS BiJl HYJIS, IO O3HAYAE CILIIO-
IIEHICTh EITICOoIa 3a BIAMOBIIHUMHU T'OJIOBHUMH OCSIMH, TO, HEXTYIOUH
HHUMH, CKOPOUYYeEMO (DaKTOPHHUI MPOCTIP, CKAXIMO, 10 ABOX, SIK § PO3-

z

>'20’2)

Puc. 15.4
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JIsIIyBaHOMY TpUKIai. JlomaTkoBe HOpMYBaHHs 1 00epTaHHS Ocell KO-
OPJMHAT MPUBOJATE 10 CHCTEMH TOJIOBHUX KOMIIOHEHT Z; 1 OCTATOYHO —
1o cucremMu (HakTopis f; (puc. 15.4), 1110 MOB’A3aHa 3 BUXiHOIO CUCTEMOIO
KOOPJHMHAT BIIACTHBOCTEH X, JIHIHUM TepeTBOPEHHSIM

fi=2 1. x; i=1,...,m). (15.20)

/A

BinmykaHHs i iHTEepIpeTanito OPTOHOPMOBAHOI CHCTEMH KOOPAUHAT
(bakTOPIB COLIIATTLHOTO 00 €KTA, IO OMICYETHCS MIEBHIUM 3aKOHOM PO3II0-
JITy UMOBIpHOCTEN 6araTOMipHOI BUMIAAKOBOI BETMUUHH Y JESIKOMY IPO-
CTOPI BIIACTUBOCTEH LIISXOM NEPETBOPEHHS KOPENALiiHOI MaTpulli Ha
JliarOHAIIbHY, MOYKHA PO3TIISIIATHU SIK 00epHeHy 3a/1auy COLliaTbHO-CTaTHC-
TUYHOTO Aociipkerns. [To cyTi, 1e 1 € paxTopHUit aHaI3.

3’sicyemo, sKi K MepeBaru 1o/10 Mi3HAHHS COIlaJbHOr0 00’ €KTa Mae
JIOCTITHUK, SIKILO 3a7a€ 3aKOH PO3MO/ILTy HMOBIPHOCTEH BUIIAJKOBUX Be-
JINYUH Yy (PaKTOPHOMY MPOCTOPI, @ HE Y MPOCTOPI BIACTUBOCTEI, 1 YOMY
cucrema (paKTOPiB € CUCTEMOIO OCHOBOIIOJIOKHUX BIACTUBOCTEH.

Bigomo, 1110 Oyab-SIKMil CTATUCTUYHUN COIIAJIBHUN 00’€KT € CKJIa/I-
HuM. DAKTOPHUIN aHAJII3 IK METOJI MI3HAHHS Tiepedavae po3Kiia aHHs
CKJIQIHOTO SIBUIA HA CKJIAJIOBI 3 TOJAJIBIINM CHHTE30M Y IIUTICHY KapTH-
Hy. 3arajaoM OO’€KT OMUCYEThC 0araTOMipHUM CTATHCTUYHUM PO3IMOJi-
JIOM y Pi3HUX KOOPAMHATHUX IMPOCTOPAX, HANPHUKIAI B OJHOMY 3 IIPO-
cTopiB (haKTOPIB 1 BIACTHBOCTEH, IMOB’I3aHMUX CITiBBiMHOMEHHSIM (15.20).
Lleit po3moain MOXKHA TOATH Y BUTJISAL TOOYTKY CIIIBMHOKHHKIB, IO 3a-
JIeXKATH Bill OKpeMHX (DaKTOPIB, SIK I1e IS 3aKOHY HOPMAIIBHOTO PO3ITOILTY:

_lfz 1o

S/ ~Sm

— - 2 2

PN s S) =) o fS) = e = e 2 (15.21)
V mpocTopi BIACTUBOCTEH Take PO3KJIAJaHHS Ha CIIBMHOXHHKHU 3a

OKPEMUMU 3MIHHUMU 3{IHCHUTH HEMOJKJIMBO Yepe3 KOPEJIAIIiI0 BIACTHBO-

crei (yij # 0). Oxpim CTiBMHOXKHHKIB y BUIAA] fl)yHKL[lI/I posmouty il

OKpPEMUX BIIACTUBOCTEH y pO3KIIaaHH] HasBHI CITIBMHOYKHUKH 1 BiJT iX J10-

OyTKiB:

1
S22 ViXiX;
PO, 0%,) = PO PO PG ) o (Y ,) = e 275 =
@m
1

5 Vet n XX

1, 1 5 1
SV T YeXs 7o VY,
LA P L P . (15.22)

@2m"
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Hapenene o3nauae, 1o 30ypeHHs OHIET BIACTHBOCTI TATHE 32 COOO0IO
3MIHY IHIIIKX BJIACTHBOCTEH, TOM1 K 30ypEeHHS OTHOTO (paKTOpa HE BIUIH-
Bae€ Ha iHIII (B imcaIbHOMY BHIIAAKY). Bemnka Kopensilis Mk TBOMa Blla-
CTUBOCTSIMH, SIKa Y TPAHUYHOMY BHITJIKY IOPIBHIOE OJMHUII, O3HAUAE,
110 3 OTJISITY Ha IHPOPMATHUBHICTh OJHA 3 BIIACTUBOCTEH MOBTOPIOE 1HITY 1
il MOKHa BUJTYYUTH 13 COIIOIOTIYHOT aHKETH, TOAl K (PaKTOPH HAMOUTHIII
iHpOpMaTHBHI, TIPO IO CBIMYUTH HU3bKa KOPEIISIiS MiXK HIMH, 1110 y Tpa-
HUYHOMY BUTIAJKy JOPIBHIOE HYJIIO.

Jlyxe BaXKo iHTepIpeTyBaTh (akTOPH, 3HAWICHI B Pe3yJIbTATi 3aCTO-
CyBaHHS 10 TOCTIKyBaHOTO 00’€KTa (hakTOpHOI MeTouKH. Lle moB’s3a-
HO 3 THM, II[O TEXHIKa OTPUMAaHHS (HAKTOPIB CIIUPAETHCS HA BIACTUBICTh
iX HEKOPEITbOBAHOCTI, YOT'0 HACIIPAB/l HE BiMOYBa€ThCs. Y pe3ysbTaTi J0-
CITITHUK CTHKA€ETHLCS HE JIUIIE 13 pealbHUMU (pakToOpaMu (SKIIO BOHH JiT-
KO BU3HAYCHI, TOOTO HEKOPEIIOYI), a I 13 IDKeaKTOpaMu, sIKi BUHHKA-
FOTh SIK pe3yJIbTAT HAKOTIMUCHHSI ITIOMUJIOK, 30BHIIIIHIX 30ypeHb 1 HacaMIie-
pex moMiTHOT Kopesamii dakTopiB. s TOTO 100 MOg0IaTH TPYAHOIII
iHTepIpeTallii (akTopiB, TOMUTFHO CKOPUCTATUCS TAaKUM METOOJIOTIU-
HHUM 3aC000M, SIK “UOPHUM AMUK”. Y COIIOJIOTIYHHUX TOCITIKEHHSIX ejIe-
MEHTapHUN 00’€KT, HAIPHUKIIAJ OCOOMCTICTh, MOXXHA PO3TIISAATH SK
“qOpHUN AMUK” Y TOMY PO3YMiHHI, IITO HOTO BJIACTHBOCTI, Y TOMY YHCII
JIATEHTHI (PAKTOPU, MOXKHA OJIEPIKATH B PE3yJIbTATI PO3IIISIAY HOTO SIK elle-
MEHTa CKJIAJTHIIIIOTO COI[IaIbHOTO YTBOPEHHSI, a caMe “JIF0IMHA — Cepe/1o-
pumie”. BogHoyac Taki eJIeMEHTH, 30KpeMa 1HIWBIIHN, Y CBOIO YEpTy, €
CKJIATHUMU YTBOPEHHSMH, 1 iX BJIACTHUBOCTI, 30KpeMa Ti caMi (haKTopH,
MOXHa IHTEPIPETYBATH, BUXOJ/SIUM 3 aHANI3Y BHYTPIIIHBOI CTPYKTYpHU
“gOpHOro AMMKa”, IEPETBOPIOIOYHN HOTO TUM CaMUM Ha “OiTWid SIuK”.
ImeTbcs Tipo Te, IO BUSBJCHI JaTCHTHI (aKTOpHW MpUTaAMaHHI MTPUPOII
JIIOJTMHU 1 MOXYTb CIIBBITHOCUTHCH 3 BIATIOBIITHUMH BIIACTUBOCTSIMU TICH-
XOJIOTIYHOTO XapaKTepy, siIKi BUBYAIOTh, 3aCTOCOBYIOUYHM METOJIU TICUXO-
(iziomorivHuX Hayk. Y TaKOMY CITIBBITHECEHHI BIIAaCTHUBOCTEH iHAWBIAA,
10 OTPWMAaHi B pe3yJbTaTi BUBUCHHS iX Y COIIaJIbHOMY CEPEIOBHIII, 3
BIIACTUBOCTSMHU, OTPUMAHUMHU B PE3yJbTaTi BUBUCHHS BHYTPIIIHIX Me-
XaHI3MIB TICUXIKH JIFOAWHU, 1 MTOJISITa€e iHTEpIIpeTalis oTpUMaHuX (hax-
TOPIB Y COIIOJIOTIYHOMY TOCITIKEHHI.

3BepHEMOCS JI0 Pe3yIbTaTiB 0OPOOKH COIIaTbHO-CTATUCTHYHOT iHpOP-
Mari METOJIOM T'OJIOBHUX KOMIIOHEHT HAa OOYMCIIOBAJIBLHIN TexHinl. Ha
OCHOBI CTATUCTUYHUX JIAHUX YCHIITHOCTI ITKOJISIPIB 3 IIECTH TPEIMETIB
(ylitepatypa — X, MOBa — X,, iCTOpisf — X, anrebpa — x,, FEOMETPis —
X5, TPUTOHOMETPIsl — X) OJEPKYEMO KOPENALIHHY MaTpUIiO R = ||r[j||,

214



TOOTO

3 anaizy BUILTUBAE, 1110 3HAYCHHS KOE(IlI€HTIB KOPETsLii Mixk mapa-
MU F'yMaHITaAPHUX AUCIHUIUIIH 1 MK apaMyd MAaTeMaTUYHUX JTUCHUTLIIH
HAOIIKAIOTHCS 10 ONUHUII. | HABMaKky, KOXKHA 3 TYMAHITAPHUX 1 MaTeMa-
TUYHUX JUCUHUILIIH ITOMAapHO ¢J1ab0 KOPEITIOIOTh, 1 3HaUeHHsI KOe(DIillIEHTIB
KOPEJISLIT MK HUMH HaOJIMKAETHCS JIO HYJIsL. YIKe 3 [IbOTO MOTEePEHHOTO
aHaJI3y CTPYKTYPH KOPEIsiiiHOi MaTpuilli R 6a4uMo, 1110 B Hiif BUPI3HSI-
IOThCS JIBa OJIOKM B3JIOBXK JiaroHalli, IO OXOIUTIOIOTh T'YMaHiTapHi i
MaTeMaTUYHI JUCIUIUTIHU.

Hani xopensuifiny MaTpUIIO R BIACTMBOCTEH X, 3BEIEMO 10 KOPEIs-
HiiHO1 MaTpuii /\, Ha JiaroHal sIKOi PO3MICTUMO 3HAYEHHS JMCIEePCIi
HEHOPMOBAHMX KOMIIOHEHT (BIIACHUX BEKTOPIB ), & 11034 IarOHAIIIO —
HYJIbOBI 3HAYECHHS X KOe(ILiEHTIB KOPeJIsLii (32 YMOBOIO MOJIEINb MPUAAT-
Ha JUIst 00 €KTIB 3 HE3AICKHUMU (PaKTOpaMHu):

305 0:0 0 0 0

0 242:0 0 0 0
o e o 0| aes o
Mo 00 s 0 o ~H 0 2,42“‘

0 0:0 0 007 0
0 0:0 0 0 003

CymapHa gucniepcist mopiBHIoe 6,0; y BiICOTKaX BOHA PO3IOIiIINIACE
TaK:

50,8 404 4,1 3,1 1,1 0,5

Sk Gauumo, mepiii iBa 3HAUYEHHsI gucnepcii nepeBuinyots 90 % cy-
MapHoi aucnepcii. HexTyioun ocTaHHIMU 3HAUEHHSIMH IUCIEPCii, CKOPO-
YyEMO PO3MIPHICTh JiaroHalbHOI MaTpuli 10 ABoX. Lle o3Hauae, 1mo
YCIINIHICTh IIKOJSPIB BUSHAYAETHCS JABOMA KOMITIOHEHTaMu ((akTopa-
MH), SIKi B TIOJIQJIBIIIOMY TIOTPIOHO TPOIHTEPIIPETYBATH.
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BUKOPHCTOBYIOUH OTPUMAHY MATPHUIIO CTATUCTHYHHUX BAT BIACTHBOC-
T@I”d X; JUIsl KOJKHOI KOMITOHCHTH Z;, MO)KHA 3aIIHCATH iX Y BUIJISIII CHCTEMU
PIBHSIHB

2, =0,25x, +0,24x, + 0,24x, + 0,25x, + 0,23x, + 0,22x,;
2,=-0,25x, = 0,25x, = 0,24x; + 0,28x, + 0,27x, + 0,26x,.

I3 mopiBHSIHHS BUPA3iB A1 KOMIIOHEHT BUILIMBAE, IO MEPIIa 3 HUX
BHU3HAYAETHCSI OJTHAKOBOIO MipOIO BCIMA JTUCIMIIIHAMM, & Ipyra MICTUTh
Mepiny i Apyry Tpymnu JUCIHUILTIH 3 TPOTHICKHUMH 3HAKAMHU. Y TaKOMY
BUIJISIII KOMITOHEHTH Ba)KKO IHTEPIIPETYBATH, OCKIIbKA BOHU OJTHAKOBOIO
MIpOIO 32 aO0CONIOTHUMHU 3HAYCHHSIMU BU3HAYAIOTHCS BCIMA JAHMCIIMILII-
HaMu. MOKHA CKa3aTH, IO Teplia KOMIIOHEHTa BU3HAYAE 3araibHi 3/1i-
OHOCTI 10 BCIX HAyK, a Apyra — audepeHIiioBaHIiCTh 3M10HOCTEH q0 Tep-
101 1 Apyroi rpym AUCHUILTIH. [IpoTe 3 IMMU KOMIIOHEHTAMH HE aCOIlifo-
FOTBCS XKOMHI peaibHi (hakTopu, a00 MeXaHi3MH, MO3KOBOI JisJIBHOCTI
mroauHU. Tomy, 00epTarour KOOPAUHATHI OCI KOMITOHCHT z, 1 zZ, BITHOCHO
CYKYITHOCTI TOYOK (auB. puc. 15.4), omepxumo HOBI akropu f, i f,
(15.20), sixi BUBHAUAIOTHCS TTEPEBAXKHO OIHIEIO 1 APYTOIO TPYIIAMHM JTHC-
muIUTiH (puc. 15.5):

£ =0.35x, +035x, +0,34x; +0,05x, +0,03x; +0,03x;

£, = =001x —0,01x, ~001x; +0.35x, +0.35xs +034x, (1223

X
~ 1

o 7/
f X
J1 \\\\\ 7, 2

<

NN _ — X3

N~ x>
SN N ~ Y
o TN 4

f . NN

N

. X
2 N 5
X6

Puc. 15.5

3 HaBe/ICHUX CIIBBIIHONIEHb BUILTUBAE, 10 IEPUIMiA (aKTOp BU3HAYA-
€TBCS TPYINOIO TYMaHITAPHUX JTUCHHUILIIH 1 MOXe OyTH Ha3BaHUU (hakmo-
pom 30i0HOCMell 00 2YyMAHIMAPHUX HAYK, & TPYTUNH — IPYIOI0 TOUYHUX JHC-
LUIUIIH 1 MOXe OyTU Ha3BaHUU (akmopom 30i0Hocmeit 00 MoYHUX HAYK.
3 orysiny Ha ncuxo(izioNoTiuHy MisIBHICT MO3KY JTIOJUHU 3 TEPIIUM
(haKTOPOM aCOLIIOETHCS 3AATHICTH MO3KY 10 3allaM’ITOBYBAHHS BEITHKUX
00csriB iHpopMallii, a 3 IPyruM — 3IaTHICTh JJO PO3BUHEHOT'O JIOTIYHOTO
MHUCJIEHHS. 3arajoM IHTeJeKTyallbHa JIsUIbHICTh JIIOJIMHU BU3HAYAEThHCS
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JIBOMA IIMMH ICTOTHO HE3aJIKHUMHU (DaKTOpaMu i aHAITUYHO BUpaXa-
€ThCSl PYHKITIEIO PO3MOALTY Y BUTIISAL TOOYTKY (DYHKIIINA PO3MOALITY BH-
ITaIKOBUX BEJIMYUH MOAI0HO 10 hopmymnu (15.21).

PiBasHHES (15.23) cTaHOBISATH (PAKTOPHY MOJICIH IHTCIEKTYallbHUX
3mibHOCTel. [TiACTaBISIFOYHN B 11l PIBHSHHS OIIHKH 3 BIIIMOBITHUX ITpeaMeE-
TiB Tt OYAb-SKOTO IIKOJISpa, MOKHA BU3HAUUTH HOTO 3410HOCTI IO MEB-
HUX HayK. 3a3HAYMMO, IO TPUPOJIA [IUX PIBHSHB CTATUCTUYHA, 1 PE3YJib-
TATU PO3B’SI3aHHS 1X JUIsI KOKHOTO MIKOJISIPA € OPIEHTOBHUMU.

Hacamxkinenb mopiBHIEMO METOIU (haKTOPHOTO 1 perpeciifHOTO aHai-
3iB [11, c. 132].

3mi0HOCTI JIFOIMHM JI0 IMIEBHUX (TYMaHITApHUX 1 TOYHUX) HAYK € 00’ €K-
TUBHUMHU BJIIACTUBOCTSIMH 1, OT)KE, CUCTEMa PIBHSIHb MHOXHHHOI perpecii,
[0 OTMCYE I1i BIIACTUBOCTI, HE TIOBUHHA BIJIPI3HITUCS B MEXKaX TOYHOCTI
METO/y Bix cucteMu (akTOpHUX PiBHAHB (15.20). DakTOpHMIT aHAITI3 Bij-
PI3HSIETBCS BiJl PETPECIHHOTO TEXHIKOIO OTPUMaHHS KoeDiieHTiB l[j pH
3MIHHHX X; y IHX PIBHSHHSX HA OCHOBI CTATHCTHYHUX JQHFKIX.

V perpeciiiHOMy aHaJjli31i MOXJIMBICTh OTPUMaHHS HEBIIOMHUX Koedi-
IIEHTIB 0a3yeThCs Ha 171l MiHIMI3allil BIIXWICHb eMITIPUYHUX 3HAUCHB Bill
TEOPETUYHO PO3PAXOBAHUX JUIS TIMOTETHYHOI (PYHKIIT (Y pO3TIIsTyBaHO-
My BUIAJIKY JTHIIHHOI), Ka OB’ I3y€ BioMI yKe (haKTOPH 1 BIIaCTUBOCTI.
V MeTo/i HalMEeHIIUX KBaapaTiB (uB. po3ad. 15.3. “Perpecitinuii aHamiz™)
IpH MOOYI0B1 PIBHSIHL MHOXXWHHOI perpecii BHKOPUCTOBYIOTH OIIHKH 3
IIECTH ITPEIMETIB 1 ABOX (paKTOPIB 3/110HOCTEH.

DaKTOPHUHN aHaIl3 3aCTOCOBYIOTH TOJi, KOJIU MOTPIOHO 3HAWTH HE
TUTBKU MapaMeTPH PiBHSIHB, IO MTOB’S3YIOTh (DAKTOPH 1 BIIACTHBOCTI, aJie
i cucremy dakTopiB. OTxe, Ha BIIMIHY BiJI perpeciiHOro aHajli3y MU Mae-
MO CTaTUCTHUYHI JaHIi JIUIIC 3 MECTH MKITBHUX MPEAMETIB. Y OUTBIIIOCTI
METO/IiB PaKTOPHOTO aHami3y (FOJOBHUX KOMIIOHEHT, IECHTPOITHOMY Ta
1H.) BUKOPHUCTOBYETHCS i71es1 HEKOPEIThOBAHOCTI MIYKAHUX (PaKTOPIB (IO
moTpebye BUOOPY BIAMOBITHUX OO’€KTIB IS COIIOJOTIYHOTO JOCITIi-
JOKEHHS ). 3HAXOKCHHS HEBITOMHX (PaKTOPIB 1 JTHIHHUX KOCDIIEHTIB y
piBHsAHHSX (15.20) y MeTOI TOJIOBHUX KOMITOHEHT 0a3y€eThCs HA BJIACTH-
BOCTI IHBapiaHTHOCTI XapaKTEPUCTUYHOIO IMOJIIHOMA, OJIEPKaHOTO 3 KO-
penAiiHOI MaTPUIIl B 3a7a4i HA BIIACHI BEKTOPH 1 HA BITACHI 3HAYCHHS.

[IpuHIIMTIOBAa BIAMIHHICTE MOOYMOBH (AKTOPHUX 1 perpeciiHux
PIBHSIHB 3 IMO3UIIII KBAIMETPIi MOJISITa€ B TOMY, IO JUIS OJIep>KaHHS KO-
edimieHTIB y piBHAHHAX (15.20) y mepuroMy BUNAIKy BUKOPUCTOBYIOTHCS
00’€XTHBHI JaHI CKCTCHCUBHHUX MTOKA3HUKIB, OTPUMAHUX /psSMUM BUMIPIO-
BaHHSIM (MiPaxXyHKOM BUKOHAHUX 3aBJaHb, PO3B’A3aHUX 3a/1au, OIyIIle-
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HUX MTOMUJIOK, BUCBITJICHUX 200 HEBUCBITIICHUX MUTAHb TOIIO), a y IPYro-
My BUIAJIKY OKPIM IIbOTO BUKOPUCTOBYIOThCS IMNepamuéHi BUMIPIOBAHHS
IHTCHCUBHUX BEIWYUH ((PaKTOpiB) — OIIHKH CKCIIepTaMHu 3Ii10HOCTEH
IIKOJISIPIB 1O TYMaHITAPHUX 1 TOYHUX HayK. B 000X BUIAIKax piBHSIHHS
(15.20) cmyryroTh 1HCTPYMEHTOM (“‘COIlIaIbBHIM TEPMOMETPOM”) onoce-
PeOK06a020 BUMIPY IHTEHCHBHUX BEJIMYMH f; UEPE3 EKCTEHCUBHI BETMYH-
HU X, MOJ1iIGHO JTO TOTO, SIK TeMIIepaTypa BUSHAUAETHCS MO MOJIOBKEHHIO
PTYTHOTO CTOBITYMKA.

OTxe, y METO/II HAMMEHIITUX KBaJApaTiB IMPHU MOOYI0OBI PIBHSIHL MHO-
JKUHHOI perpecii BAKOPUCTOBYIOTHCS OIIIHKHU 3 IIECTH MPEAMETIB 1 JBOX
(akTopiB 3m10HOCTEH, a Y (PaKTOPHOMY aHaJTi31 — TIILKU OIIIHKH 3 IIIECTH
MIPEIMETIB.

3 mo3uIii KBaiMeTpii KOXKHE 3 PiBHIHB (hakTopHOTO aHamizy (15.23) €
KOMIUTEKCHUM 1HTEHCHBHHMM MTOKa3HUKOM 3/1I0HOCTE, OCKUTBKY BiH BUpa-
)A€ CTYIIHb IKOCTI y3araJIbHEHUX 3/1I0HOCTEH MIKOJIIpa, BUPAKEHUIN CTY-
TTEHSIMU STKOCTEH 3M10HOCTEH (OIIHKAMM) 3 KOXKHOT0 TIpeaMerta. [Tpuaomy
OIliHKA SIK MPOCTUN IHTEHCUBHUHN MOKA3HUK OMOCEPEIKOBAHO BUMIPIOETh-
s uepe3 Ha3BaHI eKCTEHCHUBHI MOKA3HUKH IUTIXOM MIIPAXYHKY BUMTEIEM
KUTPKOCTI BUKOHAHUX 200 HEBUKOHAHUX 3aB/IaHb, PO3B’sI3aHUX a00 He-
pO3B’sI3aHUX 3a/1a4, KITbKOCTI JIOMYIIEHNX TOMUIIOK Toio. KomrekcHi
IHTEHCUBHI TTOKa3HUKHU-(PaKTOPH 3M10HOCTEH MIKOIISIPIB 0 TYMaHITapHIX
1 TOYHUX HAYK MOXYTh OyTH BUMIPSTHI TaKOXK O€3MOCePETHBO EKCITepTaMHu
(KOMiCi€r0 BUMTEITIIB).

15.5. KOMIUIEKCHUWA NMOKA3HUK
IHTEHCUBHUX BJIACTUBOCTEMN

[ToGyn0Ba KOMIUIEKCHOTO MOKA3HUKA MOJISITA€ B TIOJIAHHI HOT0 B Iep-
IIIOMY HaOJIMKCHHI JTIHIMHUM PIBHSIHHSAM OJMHUYHUX MTOKA3HUKIB 1 y BH-
3HAUCHHI iX KOe(IIIEHTIB CTATUCTUYHOI Baru. [ToIyk KOMIUIEKCHOTO TI0-
Ka3HHMKA HA3MBAIOTh TAKOXK OAraTOMIpHUM INKaTtOBaHHSIM. Komruiekc-
HUM HAa3WBaIOTh IMOKA3HMK IHTEPOBAHOI IHTEHCHBHOI BJIACTHBOCTI,
IKaja sKoi BUpaka€e CTYITHB i1 iHTeHCHBHOCTI. KoedillieHTH 3BakeHOCTI
KOMITJIEKCHOTO TIOKa3HUKA TPaHCHOPMYIOTh CKJIaIOBI ITPOCTI IHTCHCHBHI
BEJIMYMHU B KOMIUIEKCHY IHTGHCUBHY BEJTUYMHY. 3a IIKAJIOK KOMITJIEKC-
HOTO IMOKa3HUKA 3MIHCHIOIOTH CTpaTU(IKAIIF0 CYKYITHOCTI TOCIIIKyBa-
HUX OO’EKTIB.

218



Hampuknasa, B iCTOPUKO-CKOHOMIYHOMY JOCTIIKCHHI PO3B’A3yETHCS
3aBJIaHHS MMPO MOJAHHS KOMIUIEKCHOTO IHTEHCMBHOTO MOKA3HUKH Yepe3
JIBa THIITUX IHTEHCHBHUX MOKA3HUKHU 34 JIOTIOMOT'OK0 PIBHSHHS MHOKHUHHOT
perpecii [8, ¢c. 166]. Po3rnsgaeThcs aHai3 pO3MOMUTY CEITHCHKUX POIUH
32 MOKA3HUKOM 3aMOXHOCTI Y, SIKHI BU3HAUAETHCS KIJTbKICTIO 3€pHA B ITy-
Jlax, 1o MpuUMajgae Ha oaHy ayury. ITo cyTi, aeThes Mpo MOIIYK CTpaTH-
(ikamii censsH 32 KOMIUIEKCHUM IHTEHCHBHUM TOKa3HUKOM, OCKIJTBKU
CTYIiHb 3aMOXHOCTI 3aJIeKUTh BiJl IHTEHCMBHOTO TMOKa3HUKA CTYIEHS
3eMIIEBOJIOJIIHHSA X,, SKUI BUPAXKAETHCA PO3MIPOM MOCIBHOT 1011 (TOOTO
JIeCATUHAMMU), IO TIPUITaJae Ha OQHY AYIy (IecSITUH/myn), i iIHTEHCUB-
HUM TIOKA3HUKOM YPOKaHHOCTI X,, IO BUPAKAETHCA B My/1aX Ha JIECATH-
Hy (myaiB/mecsatuH). 111 BHKOHAHHS TaKoi cTpaTHdiKallii moTpioHO 3HAM-
TH aHATITUYHUNA BUpa3 MOKA3HUKA 3aMOXKHOCTI Y uepe3 JBa 1HINUX TO-
Ka3HUKH: X 1 X,. 3 1i€r0 MeTOI0 OyJI0 BHKOPUCTAHO CTaTUCTHYHI JaHi
23 CeNSHCHKHX T'OCIOAAaPCTBA MOYaTKy XX CT., PO PO3MIPH IMOCIBHHX
TUTOIT ITUX TOCIIOIaPCTB, PO3MIPH CiMEl 1 BpOKalHICTh. 3a3HAYNMO, IO B
Iiif 3a/1a9i IHTCHCUBHI ITOKAa3HUKU, SIKI BUPA)KaOTh CTYIIEHI IHTEHCUBHOC-
Tel, TToTaHi B SBHOMY BHTJISI/II BIAHOIIICHHSIMU BiATIOBITHUX CKCTCHCHBHIX
MMOKa3HUKIB. Y pe3ybTaTi 3aCTOCYBAHHS METO/Iy HAMEHIIINX KBaJIpaTiB
oIep)KaHO perpeciifHe JiHIHHE PIBHIHHS

Y =-0,25+28,75x, +0,33x,. (15.24)

3 Bupa3sy (15.24) BurminBae, 1o CTYIIHb 3aMOKHOCTI OUTBIIIOI0 MipOIO
3yMOBJICHUI 3€MJICBOJIOTIHHSAM 1 HA0araTo MEHIIIOI MipOIO — BpOXKaii-
HICTIO. 3HAXOYM KOHKPETHI 3HAYEHHS IHTCHCMBHUX MOKA3HUKIB X 1 X, JUIs
IHIIIUX CEITHCHKUX CiMeH 1 mijicTaBisroun ix y popmyny (15.24), sHaxonu-
MO CTpaTH(IKAIIIIO CEJISH 3a CTYICHSIMU 3aMOYKHOCTI.

OTxKe, 3MICT KOMITJIEKCHOT'O MOKa3HUKA BUTUTUBAE 31 3MICTY CKJIaI0BUX
IMOKA3HUKIB. 3a3HAYNMO, IO ITPH ITOOYIOBI PErpeciitHOTO piBHSHHS BCI I1i
ITOKa3HUKH — 1 CKJIAJIOBI, 1 KOMIUICKCHHH — BUMIPIOIOTHCS 3a3/aJIeTiab
Ha BiAMIHY BiJl (haKTOPHOTO aHaJIi3y, KOJIU HACTHCS PO MOITYK KOMITICK-
CHUX TOKA3HUKIB Ha OCHOBI €MITIpPUYHUX JTAHUX CKIIAJIOBUX IHTCHCUBHUX
ITOKA3HUKIB 11 BHOIPKOBOI CYKYITHOCTI.

KonTtponsHi nuraHHs

1. Cytp MeTOAy CeMaHTHYHOTO Tu(epeHIiana sK BUMIPIOBAHHS IHTEHCUBHUX
BIIACTHUBOCTEH.
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. CyTb BUMIPIOBaHHS COL[IAJIbHUX CMUCIIOBUX HACTAHOB SIK IHTEHCUBHUX BIIACTHU-
BOCTEH TAKMUMH METO/IaMU: MOPIBHSUIBHUX CY/KeHb TepcTOoyHa; CyMapHUX Olli-
HoOK JlalikepTa; mkamorpamMHoro anamizy ['yrmana.

. CyTb onocepeIKOBaHOTO BUMIPIOBAHHS 3a JOMOMOTIOI0 perpeciitHoro Ta ¢ax-
TOPHOTO aHAII3IB.

. SIx noOyayBaTH 1 BUMIPSITH KOMIUIEKCHUI MOKA3HUK IHTEHCUBHUX BJIACTHBOC-
Tei?

. SIK BUpa3UTH KOMIUIEKCHUI TOKa3HUK IHTEHCUBHUX BJIACTUBOCTEH 3a JOMTOMO-
T'OI0 perpecitHOTO PiBHSHHSA?



Po3pgin 16 —

NOPIBHAJIbHUA AHANI3
KJIACUDIKOBAHUX

| CTPATUDPIKOBAHUX MHOXWH
3A 40NMOMOIroro NOKA3HUKA
NMOTYXHOCTI

16.1. BUBHAYEHHSA NOKA3HUKA
NOTYXXHOCTI KNACUDIKOBAHOIT
| CTPATUDIKOBAHOT MHOXXHUHMU.
COUIANIbHA BAPTICTb

[1{06 BU3HAYNTH MMOKA3HUK ITOTYKHOCTI MHOKHHH, 1i €JIEMEHTH MAIOTh
OyTH TOTOXHUMH, TOOTO 00HOpioHuMU T pignoinmencusnumuy. Ha IpakTuIl
3a3BUYAH 3yCTPIYArOTHCS HEOTHOPIIHI I HEPIBHOIHTCHCHBHI MHOXHUHHU, 1[0
CKITaJTAFOTHCS 3 CIIEMEHTIB a00 X miaMHOoxkuH. OCTaHHI PI3HITHCS K 32 HO-
MiHaJIaMH, TakK 1 3a CTYIEHSIMH IHTEHCUBHOCTI SIKOCTI (HaIIpHKJjIad, MiHepa-
JIM TIEBHOT MHOKMHU PI3HATHCSI HOMIHAIIAMHM 1 CTYIIEHSIMUA TBEPAOCTI; /10
MapTii TOBapiB BXOISATh BUPOOH, IO PIZHATHCS ACOPTUMEHTOM 1 COPTOM;
pOOITHHUKH TANPUEMCTBA PI3HIATHCS Tpodeciero 1 KBamidikalliero; YICHN
TPYIOBOT'O KOJICKTUBY — POJOM 3aHATh 1 aBTOPUTETOM; y O10TiOTEIll KHH-
T PI3HATHCS Ha3BaMH CIOXETIB 1 XYJIO0KHBOIO a00 HAyKOBOO INIHHICTIO
To10). [TOTYXKHICTh TAKUX MHOKWH HEMOXKITMBO BUPA3UTH KUTBKICTIO eJle-
MEHTIB, OCKUTEKH BOHH HE €KBIBAaJICHTHI Hi 32 HOMIHAJIaMH, Hi 33 CTYICHS-
Mu. 715t TOTO 11100 BU3HAYUTH MTOTYXKHICTh TAKOI MHOXKHHU, HEOOXITHO 3Be-
CTH BCl 11 pi3HOPIIHI I PI3HOIHTEHCHBHI €JIEMEHTH [0 TOTOXXHHUX CIIEMCHTIB
SIK 32 HOMIHAJaMHM, TaK 1 3a CTYIEHSIMH iHTCHCHBHOCTI. OTXe, TepII HiXkK
BUKOHYBAaTH apu(METHUHI OIleparlii 3 eJeMEHTaMH MHOXHWHH, ii Tpeba
CITOYATKy KJTacU(piKyBaTH 1 CTpaTH(IKyBaTH 3 METOIO MEPeXoIy a0 adCT-
PaKTHHUX TOTOXXHUX OJIMHUII.

V Gi3UYHUX, EKOHOMIYHHUX 1 COIIaTbHUX HayKaxX MPUHITUITA BUMIipPIO-
BaHHS U MOPIBHSHHS X PE3yJbTATIB 32 JOMOMOI'OIO TTOKA3HUKA MOTYX-
HOCTI €JI1HI.
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Haiipo3BuHeHIIIMMH B TaKOMY PO3yMiHHI € METOAM BUMIPIOBAHHS
BiractTuBocTell pizmyHux sBuml. Lle moB’s3aHO 3 THM, IO IS SIBUII OY/1b-
SIKOI IpUPOIN (MEXaHIYHHX, TCIUIOBUX, CICKTPHIHUX TOIIO), SKi MOKHA
MOJIaTH Yy BULJISII MHOXHUH a00 KOHTUHYYMIB, POJOBUM MOKA3HUKOM €
eHepris. 3a JJOMOMOro10 KOe(Ili€HTIB €KBIBAJIGHTHOCTI 3/IIHCHIOIOTHCS TIe-
peXolH BiJl OJTHUX BUIIB €HEPTil IO IHIINX, HAITPHUKJIIA BiJ €JICKTPUIHOI
SHeprii 10 MEeXaHIYHOI, TCIIOBOI TOIIO. BeTnunHy eHepril sSIK MOTYXKHICTh
JUTSL CKJIAJTHOT CUCTEMH, KyJIU BXOJSITh PI3HI BUJIM €HEprii (eJIeKTpUYHa,
TEIIOBa, MEXaHIYH4, SepHA TOIIO) 1 PI3HOTO CTYIIeHs IHTEHCHUBHOCTI (Ha-
MIPYyTH, TEMIIEPATYPH, CHIIA, TUCKY TOIIIO), OOUHUCITIOIOTH IUISIXOM BH3HA-
YEHHS MTOKA3HUKA MOTYXHOCTI JJIsl TOTIEPETHHO BUOKPEMJIEHUX KJIACIB 1
CTpaT i OOUMCIIEHHSI CyMapHOT0 3HAUYEHHsI TOTYKHOCTI. Cripasii, BEJTNYM-
Ha eHeprii (MOTYKHOCTI “MHOXHHK’) BU3HAUAETHCS JIOOYTKOM THTEHCUB-
HOI ¥ €KCTEHCHBHOI BEJIWYMH: TCIUIOBOI eHeprii O — HOOyTKOM TeM-
repatypu 7 Ha eHTpormito S: Q = TS, MexaHigHoi eHeprii U — 1o0yTkoM
cunu F Ha Bijacranb [ U = Fl, ejekTpudHoi eHeprii £ — q100yTKOM Harpy-
U V Ha KITBKICTh eNeKTPUYHUX 3apsiiB ¢: E = Vg Towmo. [licns oGuncien-
HSI [IUX BEJIMYUH Y KAJIOPIsX, [DKOYISIX 1 BaTax iX MEpeBOSTh /10 BEJTHUYH-
HH CHEPTii Y CIIBbHIN OquHUIN — JKoyiab. OnepikaHi BeTUUNHHA SK aJiH-
TUBHI MiJICyMOBYIOTh. OCTATOUHUH pe3yIbTaT € TOKA3HUKOM MOTYKHOCTI
kiacuikoBaHoi Ta cTpaTu(]iKOBAHOI “MHOXKUHHU™ €IEMEHTAPHUX OMIH-
HHITb CHEPTii — JKOYJIIB.

AHaJIOTIYHO OOUYNCITIOIOTH TOKA3HUK MOTYKHOCTI eKOHOMIUHUX SIBHIIL.
Y pUHKOBIN CUCTEMI MHOKMHY CTAHOBJISITH TOBAPH, 1110 PI3HATHCS acop-
TUMEHTOM (BUIOBUMHU HOMIHAJIAMU) 1 COPTOM (CTYIEHEM 1HTEHCHBHOCTI
SIKOCTI1). 3TiIHO 3 TEOPi€I0 TPAHMYHOI KOPUCHOCTI POIOBOIO CYOCTAHITIEIO
IIIOJ0 TOBApIB 1 MOCIYT € CyOCTaHIlisT KOPUCHOCTI, SIKY Ha3WBAIOTh BapTi-
ctio. ToBapu sik “3rycTku’” cyOCTaHIlii KOPUCHOCTI 00 Oara KymyroTbes
1 MpoaaroThes 3a iX BapTocTsAMU. [liss pUHKY MOJISTAa€ B MOCTIHHOMY BH-
3HAYCHHI BEJIMYMHU ITOTYXKHOCTI KITaCH(IKOBAHUX 1 CTpaTH(hiKOBAaHHX
MHOWH PI3HOMAaHITHHX TOBAapiB B YMOBHHUX, TOOTO I'POMIOBUX, OIWHH-
LSIX JUIS 31MCHEHHS €KBIBAJIGHTHUX OOMIHIB MIXK Cy0’€KTaMU PUHKY.

Sk 1 Ut (BI3UYHUX SBUIL MOTYXKHICTh BU3HAYAIOTD LIUIIXOM BU3HAYCH-
HS €KBIBAJICHTIB MIXK PI3HUMU KJTaCaMH 1 OOYUCIICHHS JOOYTKIB €KCTCH-
CHUBHUX T4 IHTEHCUBHUX BEJIMYMH PI3HHUX CTPAT. 3ayBAXKUMO, 1110 TTOHSITTS
“KOPHUCHICTB”, KPIM 3HAYEHHS CyOCTaHIIi1, BXKUBAETHCS 11Ie 1 Y PO3YMiHHI
CTYINEHsI KOPUCHOCTI, TOOTO Y 3HAUSHHI IHTEHCUBHOI BenmnuuHu. CTyIiHb
KOPHUCHOCTI, a00 BapTOCTi (CTYIIHB SIKOCTI), KOHKPETU3YEThCSA y hopmi
BIIHOIIIEHHSI BapPTOCTI /IO KIIBKOCTI TOBAapy B HATYpPAIbHHUX OAMHUIISX,
T00TO y hopMi LiHU.
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OTxe, BAPTICTh (ITOKA3HUK MOTYKHOCTI) 1€5IKOT MHOKMHU TOBAPIB, K
PI3HATHCS ACOPTUMEHTOM 1 IIHOK, PO3PaXOBYIOTh MIIIXOM KiTacubikarii
1 cTpaTudikalli ToBapis.

CrioyaTky BU3HAUYAIOTh BAPTICTh W KOKHOTO BHJYy TOBAPY MEPEMHO-
JKEHHSIM Horo KinbKocTi K B HATypanbHUX OAMHUIEX Ha 1iny C: W= C [K.
IToTiM oxepixaHi pe3yabTaTH MiACYMOBYIOTh. OcTaTOYHA BaPTICTh € I10-
Ka3HUKOM ITOTYKHOCTI KJIacH(pIKOBAaHOI 1 cTpaTH(PiKOBaAHOT MHOXHH TO-
BapIB.

HaiicknaHimoo nmpo0i1eMoro € 004YHCIeHHs MOTYKHOCTI COIialbHUX
1 TICUXIYHUX SBUII. Y IUX Ta 1HIIMX I'YMaHITAPHUX HayKaxX HEBUPIIICHUM
€ TIUTAHHS PO TPAHUYHY POJIOBY MHOKHHY YMOBHUX OJMHHUII, 00 Tpa-
HUYHY cyOCTaHIi0, 10 SKOI MOXHA 0y70 O 3BOAUTH BHIIOBI MHOKHHHU.
[Tpu oGroBopeHHi KOHIEMNIT KBATIMETPil PO MOKA3HUK COLaIbHOI MO~
TY>KHOCTI MHOKHHH TaKy T'paHUYHY CyOCTaHIIif0 y popMi MHOKHHH OaTiB
(04oK), 110 eKBiBaJICHTHA CYKYITHOCTI KJIACiB 1 CTpaT, OyJIO 3alpOITOHOBA-
HO Ha3BaTH coyianvror eapmicmio. Tak, pe3yIbTaTH CIOPTCMEHIB-II SITH-
OOpIIiB HA 3MaraHHsIX y Kpoci, (exTyBaHHI, BEpXOBill 1371, MIaBaHHI i
CTpLIBOI, IO BUMIPIOIOTHCS B PI3HUX HECYMIPHUX OJMHUIISIX, BABHAYAIOTH
3a KUTBKICTIO OYOK, 110 CYyTh MTOKAa3HUK COIIAIbHO-CIIOPTUBHOI BAPTOCTI.
TpuBamicts 30epekeHHs CIOPTUBHOI (hopMU (piBHS MAHCTEPHOCTI) OKpe-
MHUMH CIOPTCMEHAMH 200 CIOPTUBHUMHU KOMAaHIaMU TIOPIBHIOIOTH 34 JI0-
TIOMOT'0I0 PEUTHHTY, SIKHI HAPAXOBYETHCS B OYKAX 3a Pe3yTbTaTaMu 3Ma-
TaHb 13 CyIIepHUKAMH MIPOTSITOM TpHUBajioro nepioay. Hampukinas, rnepen
(byTOOTBPHUMHU YEeMITIOHATAMH CBITY MPHU JKepeOKYBaHHI KOMAaHII iX pO3-
CIIOIOTH 3a PI3HUMH IpyNamu, 00 YHUKHYTH 30CEPEKEHHs B OJHIN
rpyIi HaliMaicTepHimmx koMaua. [Ipu 11boMy 3aCTOCOBYIOTDH IMOKa3HUKHU
PEUTHHTY KOMaH/I 32 pe3yIbTaTaMHU MOTIEPE/IHIX 3yCTPiUueH MUISIXOM Hapa-
XYBaHHSI OUOK.

PosrasiHeMo 1ie KinbKa MPUKIIA/IiB BU3HAYCHHS PI3HOBHIIB ITOKA3HU-
KiB COIlIaJIbHOI BAPTOCTI.

V comioorii poJIoBOIO CYOCTaHINE€0 BITHOCHO CYCIITbCTBAa ab0o Horo
OKpPEMUX PErioHiB MOXKHA BBaKaTH HacejeHHs. OHaK He Oy b-sKa COlli-
aJbHAa MHOYKHUHA 3BOJIUTHCS JIO KUTBKOCTI IHAUBIIIB. SIKIIIO MHOKUHU Pi3-
HATBCSI CTATyCOM, OCBITOIO, KBaii(iKalli€ro, TO JIS OTOTOXHEHHS iX
€JICMCHTIB JOBOJIUTHCS BAABATHUCS IO BUKOPUCTAHHS CKBIBAJICHTIB ITOII0-
HO 10 TOTO, SIK IIPH MiICYMOBYBaHHI Pi3HI BUIM MAIBHOTO BUMIPIOIOTH B
OJIMHUIISIX YMOBHOTO IMAJMBa, MAPK TPAKTOPIB Pi3HOT MOTY>KHOCTI BiATO-
BIIHUX MapOK — B YMOBHHUX OJWHUIISIX |5-CHIIBHUX TpPakKTOpiB. Y HaMi-
OLTBIN 3araIbHOMY BHIIAIKY OJHOPIIHI (HOMIHAJ “TPaKTOp” CTOCYETHCS
€JIEMEHTIB MHOXXUHM), aJie HEPIBHOIHTEHCUBHI MHOXXHHU 3BOJSTHCS J10
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MHOXWHH OJHOPITHUX 1 PIBHOIHTEHCMBHUX YMOBHUX OJMHHIIB (YMOBHI
TPaKTOPH SIK €JIEMEHTH MHOKHHHU BIAIIOBITAIOTH PIBHOIHTCHCHBHOMY,
CKaXiMo, I CTYIIeHIO IHTEHCUBHOCTI, IIIO BIAIIOBiAA€ MOTYKHOCTI 15 KiH-
CBbKHX CHI).

B iHImmomy Bumajxy moTpiOHO BUSHAYUTHU MOTYKHICTH MHOKHHH OJTH-
HUIIb 3 OJHAKOBUM HOMIHAJIOM SIKOCTI, aJieé TaKHX, IO PI3HATHCS CTY-
IIeHeM SIKOCTL. Ilomyoicnicmb cmpamu@ikoeanoi MHOJCUHU OOPIBHIOE CYMI
000YMKIG IHMEHCUBHUX T eKCMEHCUBHUX GeaudUl 3a KinbKkicmio cmpam. Ha-
MIPUKIIAJ, MHOXHMHA CIIIOCAPIB € MHOKMHOIO 3 HOMIHAIIOM SIKOCTI ““CITfO-
cap”. OmHak 3arajioM BOHa HEPIBHOIHTEHCHBHA, OCKIIIBKU MOKE OXOILTIO-
BaTH IIMHOKHUHHU CITFOCAPIB 3 PI3HUMH KBaT(PiKaIiHHUMH po3psaaaMu. Y
1IbOMY pa3i HeMPaBOMIPHO BU3HAYATHU MOTYKHICTh MHOKUHU KIJIBKICTIO
OJIMHMIIb CITFOCAPIB, OCKUIBKHU I1i OJIMHUILII HEEKBIBAJICHTHI: OpuUraja cio-
capiB 3 VI kBamdikaiifHuM po3psiI0OM He CKBiBaJICHTHA (HE PIBHOITOTYX-
Ha) Opuraji CIFocapiB y Til &Ke KUTbKOCTI, aite 3 /1 kBamdikaiiHuM po3-
psiioM. SIKIIO YMCeTbHOCTI OpHUraji 0JIHaKOBI, CKaxiMo, 1o 20 oci, To 1mo-
TY>KHICTh MHOXKUHU TIepIoil Opuraju ciaocapis VI po3psiy

N, =8 2% 15 6 =120 0, ok,
1 ocoba
IToTyXHICTh MHOKHHH Apyroi Opuranu ciarocapis /11 po3psiay
N, = 3 oxn [20 oci6 =60 o, ok.
1 ocoba

3aranbHa MTOTY)KHICTh IBOX OpUTa
N=N,+ N, =120 ouox + 60 ouox = 180 ouoK,

X04a KUIBKICTh cltocapiB y 1BoX Opuragax — 40 ocib.

Tak camM0 BH3HAYA€THCS MOTY)KHICTH MHOKHUHH, CTpaTH(iIKOBaHOT 3a
Cy0’€KTUBHOIO IHTEHCHBHICTIO KOJIEKTUBHOT AYMKH, MMEPEKOHAHHS, COIli-
aJBbHOTO HANpPYXeHHs. Hanmpukia, HeBIOBOJIEHHS YMOBAaMH Ipalll Ha
TMIITPUEMCTBI MOYXKE ITPU3BECTH JI0 COIIATBHOTO HANIPYKEHHS, & Y KPUTHY-
HOMY CTaHI — JI0 comiajgbHOTO BUOYXY. Tak, 3miiCHIMO cTpaTU(IKAIIIO
POOITHUKIB MiAMPUEMCTBA HA YOTUPH KATEropil MOA0 HEe3aq0BOJICHHS
yMoBaMmu mipani (tabm. 16.1).

Tabauys 16.1

0 xaTeropist | 3agOBOJIEHI ominka: 0 6anis / | mpariBHUK

I xaTeropis | He3a10BOJICHI ominka: 1 6ax/ 1 mpamiBHUK

1 xaTeropisi | He3aI0BOJIEHI, SIKi TOTOBI 10 MIKETYBaHb | OIiHKA: 2 Oanu / 1 mpauiBHUK

III xaTteropisi | He3a0BOJICHI, SIKI TOTOBI /10 CTPANKiB orinka: 3 6anu / 1 mpaiiBHUK
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[Tpumyctumo, 1000 mpaIiBHUKIB IIOTO MIITPHEMCTBA B Pi3HI TEpiOaH,
sIK BKa3aHo B TaOiI. 16.1, crpaTndikoBaHi BiITOBIIHO 3a IIMMHU KaTEropi-
SIMH, 1 T1€ JJA€ MOXKITUBICTb TTOPIBHITH MTOKA3HUKH ITOTY>KHOCTI B KOJIEKTUBI
BHACIIIOK COIliaJIbHOI Hampy KeHOCTi (Tadu. 16.2).

Tabnuys 16.2

I niepion 1I iepion
Kareropis — : R -

Kinbkicts npauiBuu- [ITotyx- | Kinbkicts npauisuu- |I[ToTyx-

KiB (4acTka IiJIoro) | HICTh | KiB (4acTKa LIOTO) | HICTh

0 =0 6axiB / | mpamiBHUK 100 (10 %) 0 600 (60 %) 0

I=16an/ | npamiBHUK 200 (20 %) 200 300 (30 %) 300

11 =2 6amu / 1 mpauiBHUK 300 (30 %) 600 100 (10 %) 200

111 =3 6amm / 1 mpauiBHUK 400 (40 %) 1200 0 (0 %) 0

Pazom 1000 (100 %) 2000 1000 (100 %) 500

3 ypaxyBaHHSM OIIIHOK IHTEHCHBHOCTI 3a KaTEropisIMU MpaIliBHUKIB
MMOTYXXHICTB COIIaIbHOTO HAITPYKCHHS B Tiepioan / i /1 BiIITOBITHO

N() = 96 [600 ip +1£ 300 mp +Z£ (300 ip +é£ 400 ip =2000 GautiB;
1 mp 1op p 1 mp
N(I) = U 00 mp +li 200 mp +2£ 00 mp +§£ [0 mp =500 Gautis.
1 p 1 mp 1 p 1 op

Orxe, 3a epiof [/ couianbHe HATIPYKEHHS 3HU3UIIOCS B 4 pas3u MOpiB-
HSIHO 3 repiofgoM /.

[MpuBectn sikicHO BiAMiHHI cTpat (Moaudikalii SKOCTi) 10 €AMHOT
MHOKWHH TOTOXHHMX OJIMHUIIb Y COLIANbHIM cepi Tyxke BaXKO, 110 OB s
3aHO 3 00’€KTUBHUMU 1 37€01IBIIOTO CY0O €KTUBHUMHU MMOKA3HUKAMU 1H/H-
BiJIyaJIbHOI CBIJIOMOCTI, sIKI Ba)KKO MIAIOThCS (ikcarii it ooumiky. Jleski 3
LUX MMOKAa3HMKIB y Mpolleci HAaBUAHHS, BUXOBAHHS Ta colliajii3alii oco-
Ooucrocti HAOYBaIOTh JEAKOI CTIMKOCTI, MO (DIKCYEThCSI B JOKYMEHTAxX
(murzom abo aTecTtaT Mpo OCBITY, MOCBIMUEHHS PO OOilMaHy mocany,
kBaTiiKkaliiHI KHIKKH POOITHHUKIB MTpo TapudHUil po3psia Tomo). [Hi
MMOKa3HUKH, 1110 OB sI3aH1 MEPEeBAXKHO 3 BUBUCHHSIM I'POMAICHKOI JYMKH,
MOTPEOYIOTH MEPIOUIHUX BUMIPIOBAHb YePe3 3MIHIOBAHICTh 33 IHTECHCHB-
HICTIO B 4aci.

Uepes 3a3HaueHi OCOOIMBOCTI COLIAIbHUX BIACTUBOCTEW BIPOBA-
JKEHH$I KBAJTIMETPHUYHUX METO/IIB y COIOJIOTI] OB sI3aHe 3 YIOCKOHAIICH-
HSIM, [TO-TIEPIIIE, CIIOCO0IB TOKYMEHTAIBHOI (pikcallii piBHIB IHTEHCHBHOCTI
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ITOKA3HUKIB IKOCTI 0COOMCTOCTI, KOJIEKTUBY, OpraHi3allii, Io-Ipyre — Me-
TOJIUK BUPAKECHHS COIIAIPHUX KJTaCU(pIKOBAHUX 1 cTpaTU()IKOBAHUX MHO-
JKUH HATYPaJIbHUX OJIMHUIIb, [0 PI3HATHCS HOMIHAJIAMH i CTYIICHSIMH 1H-
TEHCHUBHOCTI SKOCTEH, B OJIMHUIIIX COIliajbHOI BapTOCTi (Mo 1i0Ha Impo0dJie-
Ma BUPaKEHHS MHOXKHH TOBapiB, BAMIPSHUX Y HATYPAJIbHUX OJIMHHMIISIX, B
OUHUIISIX BAPTOCTI aKTyaJlbHA 1 B €KOHOMIIII).

16.2. BUBHAYEHHA NOTYXHOCTI
MHO>XXWUHU NPU TECTYBAHHI

PesynbTaTé TeCTYBaHHS TMOPIBHIOIOTH 3a IMOTYXHICTIO MHOXHHH
B YMOBHHUX OJMHHIIIX — OajlaX, oukax. Y COIIOJOTIYHHX 1 IICUXOJIOTIY-
HUX JTOCTIKEHHSIX ITUPOKO BUKOPUCTOBYIOTh TECTYBAHHS JIISI BUSIBJICHHS
3mi0HOCTEH, IHTEepeciB, MPOodeciiHOT OpieHTallil Ta IICUXIYHOTO CTaHY JIFO-
IUHH. SIK BIIOMO, TECTYBaHHS ITOJIATa€ B TOMY, IO €K3aMCHOBaHI 0cobi
MPOTIOHYEThCS KOMIUIEKC 3aBJIaHb 3 MIEBHOI TEMATHKH, 32 Pe3yJIbTaTaMU
pO3B’sI3aHHS SKUX ilf BUCTABJISIOTh OIIHKY B OaJrax.

ITpu TecTyBaHHI BUKOPHUCTOBYIOTH SIK CAMOOIIIHIOBAHHSI, TaK 1 OIIHIO-
BaHHJ 13 3aJTy4eHHSAM ekcrepTiB. CyMapHi OIIHKH, [0 BUPAKAIOTHCS MHO-
KIHOIO 0aJTiB, 32 BUKOHAHHS KOMILIEKCY 3aBJaHb JA0Th 3MOTY MOPIBHIO-
BaTH TICBHI XapaKTEPUCTUKHU pi3HUX 0ci0. 3a3Haummo, 1o | 6aix o3Hayae
eJIEMEHTAPHY CUTYAIIIF0 HAWHMKUOTO CTYIEHs IHTEHCUBHOCTI. J1o cykym-
HOCTI TAKUX YMOBHHX CHTYAIlil 3BOISITHCS OUTBIN CKITaTHI CUTYaITii 1 TOoIii
ITOJIIOHO JTO TOTO, SIK B €KOHOMIIII CKJIaJHa 3a KBaTiikalliero mpais 3Bo-
JIUTHCS JTO TTPOCTOI HEKBaJTi(hikOBaHOI.

Hagpememo mpukJiiag caMOOIIHKH ab0 OIIHKU €KCITIEPTOM TCUXITHOTO
CTaHy OCOOM TIiJT BINTMBOM PI3HUX XUTTEBUX IMOJIHN, 3MiH 1 0OCTaBUH 3a
Metoaukoro JIx. Xommca [19, c. 91]. Ha ocHOBI maHuXx, 1o (GpikCyrThCs Yy
“IIloTeHHUKY CaMOKOHTPOJII”, BHU3HAYAIOTH aJalTHUBHI MOXJIUBOCTI
0COOU 110/10 TIOJTOJTAHHSI PI3HUX KHUTTEBUX MPOOIIEM, MEPEKUBAHHS HEIO
THX Y4 IHIITUX 3MiH TO3UTUBHOTO YU HETATUBHOT'O XapaKTepy: HAPOKEH-
HSI TUTUHU 1 CMEPTh OJIU3bKUX, OJPYKEHHS 1 PO3TTyUCHHS, 3BIILHCHHS 3
poOOTH 1 TPOCYBaHHS 1O CITy>K01, 3MiHA MICIISI MEIITKaHHSI, IIEPEi3/T B 1HIIIC
MICTO 4M KpaiHy TOIIO.

BueHi 3 BalMHI TOHCHKOTO YHIBEPCUTETY BUBYAIH aalTHBHI MOYXKJITH-
BOCTI JIFOACH IIOJIO CTPECIB Uepe3 iCTOTHI 3MIHU B IXHbOMY KHTTI. [{oci-
JoKyBastoch kuTTS 2000 ocid mpoTtsrom 20 pokiB. 3TiTHO 3 TIOTE30k0 CTPe-
COTEHHI MO/il MOXYTh MIABUIIYBATH PU3UK PI3HUX MOPYIICHb 3I0POB’s,
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TaKHX sK JCTpecis, imeMigHa XBopooa ceplls, apTepiaibHa TiIepTOHIsS Ta
IHIII TICMXOCOMATHYHI 3aXBOPIOBAHHS ¥ posnmaan. JKUTTeBI BUITPpOOYBaH-
HS 3aJIeKaTh BiJl aJallTUBHUX MOMJIMBOCTEH JIIOJUHU, ajKe TIIMOUHA
CTpecy 3alie)KUTh HacaMIlepe/] BiJl OLIHKY 11 CAaMOIO JIFOJUHOI0, & TAKOXK
BIJT 3TIATHOCTI TTO0JIATH HAIIPY)KEHICTh CUTYAITil.

HapemeMo mepeltik )XKUTTEBUX CUTYaIlil, SKi BUKIUKAIOTh CTPECOBI Ha-
BAHTAXKEHHSI.

IlopiuHHK CAMOKOHTPO.TIO

JKurresi noaii i 3MiHu Ouinka, 6aiiB

. 3BUIBHEHHS 3 po6OTH 200 3arpo3a 3BUILHEHHS

. Buxin Ha nencio

. 3MiHa Micus poboTi

. 3MiHa PiBHS BIAIOBIIAIBHOCTI HA POOOTI

. Kondmiktu 3 xepiBHUIITBOM

. Konduiktu 3i ciiBpobiTHHKaM# 260 IiIerITUMU

. IMoripiienns ymoB mpari

. Marepianbhi TpyaHoui

. Tpuana TspKka XBOpo6a KOTOCH 13 WICHIB POJTUHI
. OnpyxeHHs

. BigokpemiieHHs Bl pOIMHHI Yepe3 POJUHHI ITPOOIeMH
. Tlepeizna, 3MiHa MICIIsI TIPOKUBAHHS

. [NosiBa B 10Mi HOBOTO WiIeHa CiM'T

. 3aJIMIIeHHS] JOMY CHHOM YU JOYKOIO

. 3MiHM B poOOTI ApyKUHM (YOJTIOBIKA)

. 3MIHM y CTOCYHKAX 3 IpY35IMU

. 3MIHM y CTOCYHKAX 3 POANYAMHU

. CMepTh 4OJIOBIKA (IPYKUHH)

. Posnyuennst a60 po3ipBaHHs HITIOOHUX CTOCYHKIB
. CBapka 3 4OJIOBIKOM (IPYKUHOIO)

. CMepTh OIM3BKOTO poanya

. [1puiHATTS BaXJIMBUX DIllICHb, IIOB’S3aHUX 3 MAHOyTHIM
. CmepTh O1M3BKOTO Ipyra

. 3MIHIOBAaHHS OCOOMCTHUX 3BUYOK

. THi 3MiHu, moii, o6cTaBUHU

O N AW~

PO MO MO MO M DD s e e
NE WD~ SOOI AW~ OO

Cuny BIUTMBY pI3HHUX JKUTTEBUX MO Ha JIFOJUHY OIIIHIOBAIH 3a
100-6apHOO TTKaI0r0. HatiBaroMiri 1moii, HAIPUKJIAI CMEPTh IPYIKH-
HHU (JoJTOBiKa), omiHoBaM y 100 6asiB, po3mydeHHs — 73, YB I3HEHHS —
63, 3BUTBHEHHS 3 poOoTH — 47, Toi3aKa y BiAnmycTKy — 13, oTpuMaHHS
mpaB Boxdiss — 11 GamiB. I BUCOKMIT TOKA3HUK KUTTEBUX 3MiH IIEpeIyBaB
PO3BUTKY CTPECOBUX XBOPOO. V 5rojiel, siKi HAOUpaU MPOTITOM POKY
mmonaz 200 6aJtiB, gacTilne CriocTepiraiucs pizHi GOPMH IIIIEMITHOT XBOPO-
Ou ceprrs.

227



3TiIHO 3 TEOPIEIO KBAJIMETPii CTPECOBI HaABAHTAKEHHSI JTIOICH IMOPIiB-
HIOIOTBCS Y TAKHUX JOCIIDKEHHSIX 32 JOTIOMOTOIO MOKAa3HUKA TTOTYKHOCTI
knacudikoBaHoi Ta cTpatudikoBaHOol MHOXWHU. CrpaBmdi, y JIIOIMHU
MIPOTSTOM YUTTS BiIOYBAIOTHCS PI3HOMAHITHI ITOTI1, )KUTTEBI CUTYaIlil, K1
CTaHOBIISITh MHOKHUHY PI3HOPITHUX (Pi3HIATHCS 32 HOMIHAIAMHU SKOCTI) 1
HEpIBHOIIIHHUX (PI3HATHCS 32 CTYICHSIMH IHTEHCHBHOCTI SIKOCTI) €JIIEMEH-
TiB. HarmmoBHEHICTh XUTTS IO BAPTOCTSIMU KYJIbTYPH y HAUIIUPIIOMY
pO3yMiHHI, HOTO TTOBHOKPOBHICTh B YCIX cepax KUTTETISIBHOCTI IO-
PIBHIOETBCS 32 JIOTIOMOTOI0 TTOKA3HUKA MOTYKHOCTI MHOKUHHA YMOBHHX
OaUHUIIB. JIJISI IIbOTO BUXITHY MHOXUHY TOJIN 1 CHTYaIlill KITaCU(pIKYIOTh
3a BUJIOBUMH HOMiHaiamu. PaHinie Bxe HIocs mpo Te, o yKPYITHEHO
KUATTEISIBHICTD JTIOJMHU OXOIUTIOETHCS KilbKoMa (5-6) colliaTbHUMHU
IHCTUTYIISIMU, JTO SIKUX HAJIEXKATh eKOHOMIKO-TPYI0Ba, TPOMA/ICEKO-TTOJi-
TUYHA, KYyJIbTYPHO-IyXOBHA, HABUAIIbHO-BUXOBHA (TIEJIaroTiuHa), POIMH-
Ha, peiriiiHa.

V KOXHiH 3 BIIMOBITHUX chep COMiaTbHUX IHCTUTYIIH )KUTTEBI CUTYya-
il xiracugikyrThCS Ha AeTaji3oBaHi Kiacu. Hampukias, 3a HaBeACHUM
paHillie meperikoM y ToJie )KUTTEBUX TOJIIH JIIOAMHU BXOISTh MHOXUHU
KOH(DJTIKTHUX CUTYaIli 3 KePIBHUIITBOM a00 CBapOK 3 APYKUHOIO, CUTY-
aIii, MoB’sI3aHUX 3 MaTePIaIbHUMH TPYIHOIIIAMHU, TPUBAJIICTIO XBOPOOH
TOIIO. YCi Ii CUTYAIlil SIK HCOTHOPITHI OJTMHHITI MHOKWH MOYHA TTOPIBHIO-
BaTH 3a JOTIOMOTOIO €KBIBAJIEHTIB B YMOBHMX oAnHMIISIX. Ha erami crpa-
TH(IKAIIT OIS KUTTEBUX IMOMIHM IIi CHTYaIlii OIIHIOIOTh 3a CTYICHSIMHU
3HAYYIIOCTI. 3T1THO 3 HABEICHOIO METOIMKOIO IIPOIeAYPH KiTacubikalrii i
cTpatudikamii o0’eTHAHI, 1 OCTATOYHE 3HAYCHHS ITOTYKHOCTI BU3HA-
yaeThCs HAOMMKEeHO B Oamax. 3a iHCTpykItiero “II]opiuHrKa caMOKOHTPO-
JIF0” TIPOITOHYETHCS OIMIHUTH 3HAUYINICTh KOXKHOI moii 3a 100-6ambpHOIO
mkaroro: ) 6asiB OIIHIOETHCS MOJIis, SIKa HE BUKIINKAE Y JTIOJIMHU JKOTHUX
HETaTUBHUX IEpeKUBaHb, 3aIUINMIIA 11 Oaiiy)0¥0 1 He MoTpedyBaia BH-
TpaT AymeBHUX i ¢izmaanx cui; 100 6amiB — momis, 10 BUKJIMKaIa Ha-
CUJIBHIIII TYIICBHI XBUJTFOBAHHS, EMOIIiTHE ITOTPSICIHHS, MOTpedyBaia Mo-
Oimizalii BCIX CHIJI i MOXKJIIMBOCTEH; MpoMikHI 3HaYeHHsS — Bix 0 1o 100
0aJTiB — IMPUIMTHCYBAIUCH ITOISIM 3aJICKHO BiJ CHIIH iX €MOIIIHHOTO JTisTH-
Hs. 3arajgbHa cyma OajliB CTAHOBUTH IOTYXKHICTh KJIacH(piKOBaHOI Ta
cTpaTuhiKOBaHOT MHOKIH XKUTTEBOTO TOJIS ITOIIM, 32 KOO MTOPIBHIOIOTH
pI3HUX JIFOACH. SIKITO MOTYXHICTE nepesuwye 200 banis, TO 11e O3HAYAE,
[0 TPOTSATOM POKY 0coba Mepekuiia HaaAMipHY KUTBbKICTh YMOBHHUX €JIe-
MEHTapHUX cTpecoBux cutyaniil. [1{o6 cpaBuTucs 31 CTpecOBUM HaBaH-
Ta)XEHHSIM, 0C001 PEKOMEH/TYEThCSI MAKCUMAIILHO ITOJIIMIIIATH CITOCIO XKUT-
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TSI, HABYUTHCS CAMOCTIMHO PEryJIIOBAaTH CBIM eMOIIIMHUI CTaH 1 HACTPIN.
SIKI0 MOTYXHICTE cmanosums 100-200 6anis, To 1Ie 03HAUAE, IO CTPECO-
BE HaBAHTAXKEHHS HE MEPEBUIIYE HOPMY, X0Ua JIFOJIMHY OYiKye 60poThOa
3 (hakTOpamMu pU3NKY. SAKIINO MOTYKHICTE MeHuia 6id 120 banis, TO 11e 0O3HA-
yae, 1110 JIIOJINHA JKUBE BITHOCHO CITOKIMHO, XOUa MpoQiTaKTUKa HIKOIN
HE 3aBa/IUTh.

16.3. BAMIPIOBAHHA NOTY>XHOCTI
KONEKTUBHOT (TPOMAACbKOT) AYMKHU

CowioJioriyni JOCIHKEHHS YacTO MAIOTh Ha METI BUBUEHHS KOJIEK-
THBHOI, 200 TPOMAJICHEKOI, TYMKH 3 Ti€l UM 1HIIO1 ITPOOIIEMH.

Inethbest He Mpo aHami3 3MicTy MPOOJEM YM METOIU BUBUEHHS I'PO-
MaJICbKOI JYMKH, BKJIIOYAIOYN MUTAHHS BUOIPKHU, PENPE3EHTATUBHOCTI,
HaOIHHOCTI OJIepXKaHUX PE3yIbTaTIB, a PO SKICHO-KIUTBKICHY Mipy Ipo-
MaJChbKOi CBITOMOCTI 0€3BITHOCHO /IO 3MICTY PO3TJISIYBAaHUX MPOOJIEM.
[I{omo TepMiHOIOTII, TO AajIi B KOHTEKCTI BUKOPUCTOBYETHCS TEPMIH “KO-
JIGKTUBHA TyMKa”, IMiJT SKOX0 PO3YMIIOTH 1 TPOMAJICEKY TyMKY.

KomekTHBHY IyMKY TaK cCaMO MOKHA OXapaKTepU3yBaTH 34 MOTYKHIC-
TrO. TUTBKY Y pa3i OTHOPITHOCTI i pIBHOIHTCHCHBHOCTI €JICMCHTIB MHOKH-
HH 11 TOTY)XHICTh JOPIBHIOE KUTBKOCTI €JIEMEHTIB. ¥ pa3i HCOTHOPITHUX 1
HEPIBHOIIIHHUX €JIEMEHTIB CYKYITHOCTI ITOTY>KHICTh BUPAXKa€ HE MPOCTY iX
MHOJKHHY, a SKICHO-KIJTBKICHY €IHICTb. JIJIs1 OOUYMCIICHHS ITOTYKHOCTI Ta-
KOI MHOKHMHHU CITOYaTKy Tpeba il kiacudikyBaTH, CTpaTU(IKYBaTH 1 pO3-
paxyBaTH MOTYXHICTh JUTsI KJIACIB 1 CTPAT, & MOTIM 3arajoM JIJIi MHOXHHU
B)KE €KBIBAJICHTHUX YMOBHUX OJINHUIIb.

3a3HauNMO, 110 TMOTYXHICTh KOJIEKTUBHOI JYMKH HE €KBIBaJIEHTHA 1H-
TEHCHBHOCTI: aHAJITUYHUHN BUpa3 MOTYKHOCTI BKJIIOUAE JOOYTOK iHTEH-
CUBHOI BEJTMYMHU, 1[0 BUPAXKAE SKICHHIA CTAH KOXKHOI OCOOUCTOCTI, Ha €K-
CTCHCUBHY BEJIMUMHY, 1110 BUPAKAE 1X KUTbKICTb.

3ayBaxuMo, o Kiracudikallis omuTyBaHUX OCiO He TOoTpedye mepexo-
JIy 10 YMOBHHX OJIMHUIIb PO3PAXyHKY MOTYKHOCTI. CKakiMO, PO3ITOIiIT
OTMTYBAHUX HA KJIACH 3a IHTepecaMU He BIIMBAE HA MOTYKHICTh MHOXH-
HU: KO’KHa 0c00a HEe3aJIeKHO BiJl MPUHAJICKHOCTI JIO TOT'O UM IHIIOTO KJTa-
Cy 3a IHTepecaMH Ma€ JIUIIE OAUH “Toyoc” (Hal BXXHUBAEThCS 0€3 JIaIloK), 1
TOMY 3arajbHy MOTYXXHICTh MHOXHHU OTUTYBAHUX MOYHA OOYUCIUTU
abo sIK CyMy KIUTBKOCTEH T'OJIOCIB OKPEMHUX KITaciB, a00 K Oe31mocepeTHbO
MIpaxoBaHy KiJTBKICTh TOJIOCIB MHOXHHU O€3BITHOCHO J0 Kiacu(iKalrii.
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ITpu cTpatudikallii MHOKIHH 3a CTYIICHIMU IHTCHCUBHOCTI JYMKH IIIOJIO
JIOCITIKYBAaHOT TTPOOJIEMH TOJIOCH OMMUTYBaHUX OCIO HE €KBIBaJICHTHI, 1
IIPHU PO3PaxyHKY MOTYKHOCTI HCOOXITHO BpaXOBYBAaTH, CKUTBKH T'OJIOCIB
Ma€ KOKHa 3 OMUTYBAHUX 0CI0, 3rpyMoOBaHUX IMOMEPEIHBO 32 CTPATAMH.

PosrisHeMo MOKITHBI BapiaHTH OOUHCIICHHS ITOTY>KHOCTI KOJICKTHBHOT
JIYMKH, STKa MO ICTOTHO PI3HUTHUCH 3aJIC)KHO BiJl ypaxXyBaHHS CIIOCOOIB
knacugikalii 1 o0coOIMBO cTpaTH(IKaIlil MHOXUHU ONMMUTYBaHUX OCI0.

3’scyeMo, sIKi XapaKTepUCTUKH BU3HAUAIOTH SKICHY Pi3HOMaHITHICTB
CYKYITHOCTI IHAUBIMIB. J{0 IHTEHCHBHUX XapaKTEPUCTHUK HAJICKATh CTATYC,
MMPECTIIK, aBTOPUTET, KOMIIETEHTHICTh, OCBIYCHICTh, cC(POPMOBAHICTh Ha-
CTaHOBH, IEPEKOHAHICTh, IHPOPMOBAHICTD Ta iH., 1O CKCTCHCUBHHUX —
KUTBKICTh IHAMBIAIB (ITOJJaHUX T'OJIOCIB, OFOJIETEHIB TOIIO). [HTCHCHBHA Be-
JIMYMHA BU3HAYAETHCS SIK PIBEHD HA IIKAJI IHTEHCUBHOCTI, SIKOMY BiTIOBI-
JIa€ €KCTCHCUBHA BETMYMHA B YMOBHUX OJIUHUIISIX.

Po3ristHeMo MOXITHBI BUMAIKH BU3HAYCHHS MTOTYKHOCTI KOJIEKTUBHOL
JIYMKH 3 OTJISIAY Ha JABI OOCTaBUHM: 3 OJTHOTO OOKY, SKICHY pi3HOMAaHIT-
HICTh OMMUTYBAHOI CYKYITHOCTI OCi0, IO Pi3HITHCS CTaTyCOM, a 3 APYyTo-
0 — IHTEHCUBHICTh JYMKH KOXHOI 0COOM, sIKa BUCIOBHIIACH 3 I[LOTO TTH-
TaHHA. ToOTO imeThCs MPO ABIUl CTpaTH(hIKOBAHY MHOKHHY, IPUUOMY
OIWH pa3 3a 00’€KTUBHUM ITOKA3HUKOM 1 OUH pa3 — 3a CyO EKTUBHHM.
CucreMaTUKy MOXJIMBUX BapiaHTIB OOUYMCIIEHHS TTOTYXHOCTI KOJIEKTHB-
HOI OYMKH 3a PI3HUMH BapiaHTaMH CTpaTU(dIKyBaHHS MHOXHHHU OCi0O
MO’KHA TIOJIATU CXEMATHUYHO.

IMoTy:XHiCTH KOJIEKTHBHOI AYMKH

SIK IIPOCTOT OIIBIIOCTI

rorocin 3 ypaxyBaHHSM CTaTyCy

3 ypaxyBaHHIM 3 ypaxyBaHHSM CTaTyCy
IHTEHCUBHOCTI JYMKHU il IHTEHCUBHOCTI JTyMKH

V HalfmpocTioMy BUIAAKY, KOJIU Tpeda BUCIOBUTHCH “3a” abo “mpo-
T’ 3 IEBHOTO MUTAHHS 1 MACUB CKJIAJIA€THCS 3 PIBHO3HAYHOT CYKYITHOCTI
IHJTUBIJIIB 3a MEBHOIO IHTEHCUBHOIO XapaKTEPUCTUKOIO, CKAXKIMO, 3a CTa-
TYCOM, MOTYKHICTh KOJIEKTUBHOI AYMKM BU3HA4Ya€Thes Tak. [lo-mepie,
OCKIIbKM ONMUTYBaHA MHOXMHA OCi0 pIBHOIHTEHCHBHA 3a CTATYCOM, TO
MHOXHHA 34 UM IMOKa3HUKOM He CTPATU(IKYETHCSI, TOOTO MOTYXHICTh
BHU3HAYAETHCS ISl BCIET MHOKHMHH 1 IOPIBHIOE 3arajbHill KITbKOCTI OCi0.
[To-npyre, 111010 TOKa3HUKA “3a — MPOTU” MHOXKHMHA MOAUISETHCS HA JB1
CTPATH, SIKI XapaKTEePU3YIOThCS BIIOBIIHUMHU 3HAUCHHSIMH OTY>KHOCTI.

230



Hanpuknan, Ha 300pax MemkaHmiB OyanHky npucyTai 200 ocib, siki it Bu-
3HAYAIOTH MOTYXKHICTH 1€l MHOKMHU. [Ipumyctumo, 160 3 HUX cXBaIUIN
obrosoproBaHy npomno3umiro. OTxe, MHOKHWHA ITOILINIACE Ha JIBi CTPaTH,
MMOTYXKHICTB SIKUX AOPiBHIOE BigmoBigHO 160 roimociB “3a” i 40 romocis
“mpotu”. KMo mkajay IHTEHCUBHOCTI IO3HAYUTH Iudpamu 1 — “3a” 1
0 — “mpotH”, TO MOTYKHICTh KOJIEKTHBHOI JYMKHA MHOKUHHU MEIIKAHIIIB
3arajjoM BU3HAYAETHCS MOTYXKHICTIO MEpIIol cTpaTH, 1o JopiBHIOE 160.
Cupasgi, 3rijiHo 3 popmyJioio (9.3) 13 ypaxyBaHHSIM 3HaU€Hb IHTEHCUBHOT
XapaKTEPUCTUKM Ha AMXOTOMIUHIM mKam y, =1 (*3a”)1y,=0 (“nmporu”),
a TaKOXK KUIBKOCTI Tos10¢iB x; = 160 1 x, =40, moTykHicTh

W=yx,+y,x,=0-40+1-160 =160.

[lroMy abCOIIOTHOMY 3HAYEHHIO MOTYXKHOCTI BIJIIOBIJIa€ BiTHOCHE
3HAYEHHS SIK YACTKA BEJIMUMHU MTOTYKHOCTI BCl€ET MHOXKUHU, 1110 IOPIBHIOE
80 %.

CrtaHIMK BUTIAJJOK CTOCYETHCS CYKYITHOCTI 1HMBI/IIB, HEPIBHOIIIH-
HOI 3a CKJIaJIOM, CKa)XXiMO, 32 CTaTyCOM, OCBITOIO, aBTOPUTETOM TOIIIO.
Hanpukias, Hexaid Ti, XTO BUCTIOBIIOETHCS 3 TAHOTO MTUTAHHS, PI3HSITHCS
HAyKOBHUM CTAaTyCOM: HAayKOBIi CIIBPOOITHHUKHU ACSKOTO KOJICKTHBY O3
BuUeHOro cryneHs (1), 31 BYSHUM CTyIIeHEM KaHAMIATa HAYK (2) 1 BYCHUM
cTyneHeM JokTopa Hayk (3). KoxkeH 3 THX, XTO BUCIIOBIIOETHCS, 3aliMae
MEBHY CXOJMHKY Ha IIKaJli CTATyCy, 1 HOMY MOXHa MPUITUCATH MEBHUN
6air. SIxio HeMae aHAITUYHOTO BUpPaA3y, SKUM OW IMOB’S3yBaB CTYIICHI
CTaTyCy 3 €KCTCHCUBHUMHU BEJIMUYMHAMU, 3HAUYCHHS PIiBHIB cTatycy (abo
IHIIOT IHTEHCUBHOI XapaKTEPUCTUKN) BU3HAUAIOTh EKCIIEPTH 32 CIeIialb-
HO po3pobaeHuMu MeToankamu [16, c. 217]. Tak, y HaBeAeHUX MpHUKIIaaax
TPUPIBHEBOI LIKAJIH, SIKIO HUXXHBOMY PIBHIO IIPUITUCATU 3HAYCHHS, CKa-
ximo, 1 6ami, a BepxuboMmy — 10 OaiiB, TO HE3PO3YMiO, KE 3HAYCHHS
MIPUITICATH TPOMIKHOMY PiBHIO. JIJIs1 BA3BHAYCHOCTI 3 UTFOCTPATUBHOIO Me-
TOFO IIPUHMEMO HOT0 3HaYCHHS PiBHUM 3 Oaram.

Tomi nmIkajga HAYyKOBOTO CTAaTyCy € HEPIBHOMIPHOIO 1 Ma€ TaKHil BUT-
nsaa: 1, 31 10 6amni. [TpumyctuMo, Ha OCHOBI KOJISKTUBHOI TYMKH T'PYIH
HAayYKOBUX CHIBPOOITHHUKIB Tpe®a MPUIHATH PillIeHHS PO TOLIIBHICTH MO-
CTAaHOBKHM BUCOKOBAPTICHOTO EKCIIEPUMEHTY. Pe3yibTaTul OMMTYBaHHS Ha-
BeJieHl B Tabu1. 16.3.

ITpu romocyBaHHi 3a peallizallifo eKCIIEPUMEHTY BHCIIOBIIIHCH 15 0ci0
13 40, TOOTO MEHIIIE TTOJIOBUHHU CKITaAy HAYKOBOT'O KOJICKTUBY.

3naBajocst 0, MpOIo3uIlis Maia OyTH BiaxuiieHa. AJjie TaK MOTJIO OyTH
34 YMOBH, 110 HAYKOBHIi KOJIEKTUB PIBHOILIIHHUI 32 HAYKOBUM CTATYCOM.
Hacrmpasmi mpomo3uinist IpuiMaeThCsl, OCKITBKH 3a peajli3allifo eKCIIepH-
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Tabnuys 16.3

. L MaxcumaibHe L .
Cxnan naykosoro | Ilina Kinbkicts SHAYCHIS Kinpkicts | I[ToTyxHicTh
KOJIEKTUBY cTaTycy, | CHiBpoOiT- . roJIociB KOJIEKTUBHOT
. . HOTYXXHOCTI, o .
3a CTaTycoOM HaiiB HUKIB . 3a JyMKH, OasiiB
6asiB
JoxTopu Hayk 10 5 50 4 40
Kanaunatn Hayk 3 15 45 7 21
CrniBpoOiTHHKH 6e3
HAyKOBOTO CTYIICHS 1 20 20 4 4
Pazom 40 115 15 65

MEHTY BUCIIOBUJIMCH 4 JOKTOPU HAYK, 7 KAHAUAATIB HAYK i 4 CIIBPOOITHH-
K# 0€3 BUEHOTO CTYIIEHS, 110, 3TiIHO 3 popMyoro (9.3), CTAHOBUTH BEJIH-
YUHY MOTYXHOCTI

W=104 + 3 07 + 1 ™ = 65 Oaiis.

65 6aJtiB 3 MAKCUMAIBHO MOJKIIMBOI cyMH 115 GaltiB CTAHOBUTD OJIN3b-
k0 57 %, TOOTO OLjIbIlIe TOJIOBUHH, IO BEJIE /10 YXBAJIM PIILICHHS [TPO pea-
T3a11i10 eKCIIEPUMEHTY.

V upomy pa3si 3a aHAJIOTi€0 3 (PI3BUUHUMHU i EKOHOMIUHUMH SIBUIIIAMU
MTOTYKHICTh KOJIEKTUBHOI JYMKH BU3HAYAETHCA SIK CyMa JOOYTKIB €KCTEH-
CHUBHOI Ta IHTEHCUBHOI BEJTMYMH 1 BUPAXKAETHCSI B YMOBHUX OAMHUIIAX.
To4YHO BU3HAUUTHU MOTYXKHICTH YK€ BAXKO, OCKIIBKH IPU LIBOMY I10-
TpiOHO BU3HAYATH MEPEra i MiX PiBHSIMHU IHTEHCUBHOI XapaKTEPUCTUKU.
Ha mpakTumi aymMKa aBTOPUTETHOI JIOAMHH IIIHYETHCS YK€ BHUCOKO.
[TpoTe mpu piBHOMY OIIIHFOBaAaHHI BUCIIOBJIIOBAHB YCIX OCI0 HE3alIe)KHO Bif
“paHry” IyMKa aBTOPHUTETHOI JIIOJAMHU PO3UMHSAETHCS B 3arajbHil Maci.
HeBpaxyBaHH$ 11i€i 0OCTaBUHM MPU3BOIUTH 10 IIOMHUIIOK Yy BU3HAYEHHI]
noryxHocti. CaMe BIIMIHHICTB Y I[iHI TOJIOCIB BUOOPIIIB YPaXOBYE CTY-
miHyacra cucreMa BuOopiB. [Ipu 11bOMy He MOTPIOHO 3HATU CyMapHY
MOTY)KHICTh: Ha KOKHOMY eTari BUOOPIB TOJI0CH BUOOPIIB PiBHOIIIHHI.
Hanpuxitan, 3aranphi 300pu 00MPArOTh MPABIIiHHS, & TOTIM YWIEHH MpaB-
JIIHHSI 00MPAIOTH TOJIOBY (a He Oe3rocepeIHbO BUOIPII).

HactynHuii BUnagok BU3HAYEHHS MOTY)XHOCTI KOJIEKTUBHOI TyMKHU
TaK caMo CKJIQIHUM, K 1 mornepeiHiid. Bi/IMIHHICTD MOJISITAE€ B TOMY, IO Y
JIAHOMY BHUIIAJIKY (IKCYEThCS HE MMPOCTO AyMKa “3a” abo “mpotu” mporio-
3M1lii, a BU3BHAYAETHCS IHTEHCUBHICTD TYMKH Ha OUTBII pO3APIOHEHIH 1IKa-
JIi, CKaXIMO, y I’ ITUOAJIbHIN CUCTEMI, 1 BOJIHOYAC MACUB THUX, XTO BHUCJIO-
BUBCH, IepeadavaeTbcs piIBHOLIHHUM, CKaXiMO, 3a cratycoM. OTxe, Ha-
SBHA CTpaTH(iKalis MHOXHHHK 32 CyO €KTUBHUM MOKA3HUKOM IIOJI0
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IHTCHCUBHOCTI TPOMAJICbKOI AYMKH, alle BIICyTHsS cTpaTudikails 3a
00’eKTUBHHUM IHTCHCUBHUM ITOKa3HUKOM, SIKUM € cTaTyc abo OCBiTa.

S0 3a 00’€eKTUBHUMU MTOKA3HUKAMU JTIOJIEH BEAETHCS CTATUCTUYHUI
00JIiK, TO 3a Cy0’€KTUBHUMH MOKA3HUKAMHU 4Yepe3 iX HECTIHKICTh TaKui
00I1iK HeMOXKITUBUN. TOMy rpoMajichka IyMKa BUBYAETHCS ITOCTIHHO B JT1-
HaMIIIi 3aco0aMu COIIOJIOTIYHUX JOCIIKEHD UITXOM BHOIPKOBUX OITH-
TyBaHb PI3HUX KATEropiil HaceIeHHs. Y bOMY pa3i 3[1ICHIOEThCS CTPATH-
(ikarris 3a cy0’€KTUBHUM ITOKAa3HUKOM, 1 ITOTYKHICTh KOJICKTUBHOI TYMKHU
BU3HAUYAETHCS SK CyMa JOOYTKIB KOXHOI 3 OIIIHOK Ha BiIMOBIIHY
KUTBKICTB 0C10, SIKi BUCTABWIIH I1i OIIIHKHU, TOOTO SIK cymMa JOOYTKIB iHTCH-
CHUBHOI Ta €KCTEHCUBHO1 BEJIUYHUH.

Hampukiam, ciryxagaM KypciB ITIBHINCHHS KBaTiQikallii 3amponoHo-
BAHO OIIIHUTH 3a IT’ITHOATPHOIO CUCTEMOIO e(heKTUBHICTh BUKOPHUCTAHHS
3HaHb y chepl MAPKETUHTY B CBOIH MpaKTUUHIN misiTbHOCTI. OmepkaHi pe-
3yJIbTaTH ONUTYBAaHHS HaBeACHI B Ta0. 16.4.

Tabauys 16.4

Ixama edexTus- KinpkicThb Cymapna
HOCTI, OamiB ciIyxayiB OIliHKA

1 20 20
2 30 60
3 80 240
4 50 200
5 20 100

Paszom 200 620

3rijgHo 3 popmyIioro (9.3) KOJEKTUBHA MOTYKHICTh
W=1-20+2-30+3-80+4-50+5"-20=0620.

He Bci ciryxaui KypciB OJHAKOBOIO MipOFO OIIHIOIOTHh ITPAKTUYHY 3Ha-
YYIICTh 3[I00YTUX 3HaHb: CYMapHUI TOKA3HUK MOTYKHOCTI CTAHOBUTH
620 OaiiB 3 MaKCUMaJIbHO MOXKJIMBOIro 3HaueHHs 1000 6amiB, KO BCI
200 crmyxadiB OmiHWIN O ¢()eKTUBHICTh BUKOPHUCTAHHS 3100yTHUX 3HAHBb
HaiBummM 6aiom — 5. OTxke, pe3yibTaT OuTbIIe MOI0BUHU (62 %) Mak-
CUMAaJIBHOTO MOKA3HUKA MOTYXKHOCTI CBITYUTB MPO TE, 10, K BBAKAIOTH
ciyxadi, HaOyTI TEOPETHUYHI 3HAHHS HCOOXITHI IM B MPaKTUUYHIA POOOTI.
3a MOKa3HUKOM IMOTYKHOCTI KOJIEKTUBHOI JIYMKH MOKHA MOPIBHIOBATH
pe3yIbTaTH OMMMTYBAHb PI3HUX KaTETOPIM HACEJICHHS B Pi3HI IIEPiOIN Yacy
OO0 PI3HUX MTPOOJIEM.

OcTtaHHIN, HAWCKJIaAHIIITNN BUIIAI0K BU3HAYCHHS IMOTYXHOCTI KOJICK-
THBHOI TyMKH TIOB’SI3aHUH 3 IIEPEXPECHOI0 cTpaTU(]IKAIIEI0 MHOKIHH 3a
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00’€KTUBHMM 1 CYyO €KTHBHUM ITOKa3HUKaMHu. Hampukitaa, HayKoBUHA KO-
JIEKTUB PO3IMOJIICHUI 32 TpbOMa PIBHSMHU HAYKOBOTO CTATYCY 3TiJHO 3
BUYCHHMHU CTYICHSIMH, 1 CTYIMHb IHTCHCHBHOCTI TyMKH IITOJ0 JOILTBHOCTI
peaitizallii BHCOKOBAPTICHOTO EKCIIEPUMEHTY (DIKCYETHCS Ha I’ ITHOATBHIN
mkaji. ¥ Tabm. 16.5 momaHo CTaTUCTUYHI JaHI OMUTYBaHHS KOJICKTUBY
HayKOBHUX CITIBPOOITHUKIB, TPUYOMY B KBaJIpaHTaX KOXKHOI KJIITUHKHU MicC-
TUTBCS 1O 4 MOKA3HUKU TOTYKHOCTI KOJIEKTUBHOI TyMKH 32 CXEMOIO:

[ — TOTYXHICTB 32 KUTBKICTIO CIIBPOOITHUKIB;
1 1 1] — TOTYXHICTh 3 ypaxyBaHHSM CTATYyCy;
1 v II] — IOTY)XHICTb 3 ypaxyBaHHSM IHTEHCUBHOCTI J{yMKH;
IV — TNOTYXHICTb 3 ypaXyBaHHSIM CTATYCy il IHTEHCUBHOCTI JlyMKH.
Tabauys 16.5
[HTEHCUBHICTD KOJIEKTUBHOI JyMKH
Cratyc Pazom
1 2 3 4 5
1 7 7 7 7 4 4 0 0 2 2 20 20
7 7 14 14 | 12 12 0 0 10 10 43 43
3 3 9 2 6 5 15 3 9 2 6 15 45
3 9 4 12 15 45 12 36 10 30 44 132
10 0 0 1 10 1 10 220 1 10 5 50
0 0 220 330 g8 80 5 50 18 180
P 10 16 10 23 10 29 5 29 5 18 40 115
BOM 10 16 | 20 46 | 30 87 | 20 116 | 25 90 | 105 355

Hauni migcymkoBoi rpadu (BUAUICHI KUPHUM MIPUPTOM UKCIIA)
Tab1. 16.5 cBig4aTh Mpo Te, 110 B HAYKOBOMY KOJIEKTUBI 40 criBpoOiTHH-
KiB, 3arallbHUl CTATyC SKUX OIIHIOEThCS y 115 OamiB, 3aranbHa iHTEH-
CUBHICTh TyMKH 0e3 ypaxyBaHHs craTycy — 105 GaiiB, iHTerpoBaHa mo-
TYXKHICTb 3 YPaxXyBaHHSM IHTEHCUBHOCTI IyMKH i CTaTyCy HAYKOBHX CITiB-
pobiTHUKIB — 355 OartiB:

W=Zwij=1-(7‘1+7~2+4-3+0-4+2-5)+
+3-(3-1+2-2+5-3+3-4+2-5)+
+10-(0-1+1-2+1-3+2-4+1-5)=
=1-43+3-44+10-18 =355,

1[0 CTAHOBUTH Maixke 62 % MaKCHUMalIbHO MOJKJIMBOI MTOTY>KHOCTI, BEJIH-
YHHA SIKOI BU3HAYAETHCS MAKCHMAIHHOIO IHTCHCHBHICTIO JTyMOK KOKHOT'O
31 CITIBPOOITHUKIB y 5 OaJIiB:

Wox=3(20-1+15-3+5-10)=575.
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Ortxe, sKOM KOJIEKTUBHA JyMKa BU3HAUAJIACH KITHKICTIO OCIO HE3aex-
HO BiJ iX CTaTyCy, TO JIOBEIIOCS O MTOTOAUTHUCH 13 TYMKOKO OLIBIIOCTI PO
Te, IO OYIKYBAHUH PE3yNIbTAT EKCIICPUMEHTY HE BUITPABIAETHCS, OCKIIb-
ku 20 CIiBpOOITHHUKIB TOTPUMYIOTHCS IIi€l TYMKH, OIIHUBIIN OYiKyBaHUH
edekT omHUM 1 ABOMa OaraMu poTH TyMKH 10 criiBpoOITHUKIB, SIKi OITi-
HWJIH LIeH epeKT YoTHpMa i II’sITbMa OajlaMu IIpH ayMIli ocTaHHIX 10 cItiB-
pOOITHHKIB CepeTHbOI IHTEHCUBHOCTI Y TpH Oanu (uucia y / KBaJapaHTi B
KJTITUHKAX HIDKHBOTO MIJICYMKOBOTO PSITKA).

SIK110 X ypaxyBaTH IHTCHCUBHICTH TYMOK HayKOBHUX CIIBPOOITHUKIB
3a I’ ITUOATTLHOKO CUCTEMOIO HE3aJISKHO BiJl IXHBOTO HAYKOBOI'O CTATYCY,
TO OIIIHKA MOTY>KHOCTI 3 YpaXyBaHHSIM IHTEHCHBHOCTI JyMOK IIOJO JIO-
IIJTBHOCTI pealtizallii eKCIIepuMeHTyY OyJie cepemHboro — 105 6ariB 3 Mak-
CHMaJTbHO MOJKJTUBOI TOTYKHOCTI (SIKIIO O yci 40 CriBpOOITHUKIB OIIHUIN
JIOIUTBHICT y 5 0aniB) 200 6aniB, To6TO Monas 50 %.

SAKIO % MPU BUSHAUEHHI TTOTY>KHOCTI KOJIEKTUBHOT IYMKH TIOPSI/T 3 1H-
TEHCUBHICTIO JlyMOK YPaxyBaTH TAaKOX HAYKOBHIl CTATYC 0OCi0, TO, OCKLJIb-
KU MOTYXHICTb ICTOTHO 3aJICKUTH BiJT 0Ci0 3 BUCOKHM CTaTyCOM, Y PO3TIIS-
JIyBaHOMY IIPHKIIai Bil TOKTOPIB HayK, BUSBIISIETHCS, IO MOTYKHICTD
OIIIHFOETHCS CyMOKO 355 OaiB 3 MaKCHMaJIbHO MOXJIMBHUX 575 OaiB, 110
CTaHOBUTH 62 %. OTKe, BBAXXATUMETHCS, [0 PeaTi3yBaTH €KCIIEPUMEHT
JOIIIBHO.

ITpoanamizyBaBIIM BCi TPU BapiaHTH KIIBKICHOTO MOKa3HUKA KOJICK-
THUBHOT JIyMKH, JIOIIJILHO MOTOAMTUCH 3 OCTAHHIM, 3T1HO 3 SIKUM MpHiiMa-
€ThCSI PILIICHHS PO PeaTizallifo HAYKOBOro ekcriepuMeHTy. Ha mpakTuili
4acTO MOTO/UKYOTHCS 3 TYMKOIO €KCIIEPTIB — HAWKOMITETEHTHIIIOT BEPCT-
BH Ha ITKaJTi MpodeciftHOro CTaTycy.

OTXe, KUTbKICHO BU3HAYAIOUH MOTYXKHICTh, HEOOXiTHO BpaxOBYBaTH
SIK IEpAPXIYHY CTPYKTYPY ONMUTYBAHOTO MACHBY, TAK I IHTEHCUBHICTh BUC-
JIOBJIFOBAHOI AYMKH. | TUTBKU B HAWTTPOCTIIIOMY BHITAJIKY MOTYXKHICTh KO-
JIEKTUBHOI (IPOMaJICBKOT) TYMKH BU3HAYAETHCS KITBKICTIO MOJAHHUX 32
TIEBHY ITPOIIO3HIIIIO TOJIOCIB.

J11st TTOPIBHSUTBHUX JOCITIKEHB IMMOTPIOHO TAKOX Y3TOJUTH ITHTAHHS
mpo po3mipu mkaix. OKpeMi TUTaHHS MO0 KAl KBajidikarii, OCBITH,
ITOCAJIOBUX PIBHIB TOIIO BUPIIIYIOTHCS Ha PIBHI JIepKaBH B 3aKOHOIaBYO-
My mopsiaky. 1o x 10 BuMiproBaHHS Cy0’€KTUBHOTO MTOKa3HUKA 1HTEH-
CHUBHOCTI IPOMAJIChKOI JIyMKH, TIEPEKOHAHHS TOIIO, TO Tpeba JTOCATTH Ta-
KO 3r0oI¥ HAyKOBIIB IIOJ0 PO3MIpiB BIIMOBIIHUX IITKAJI.
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16.4. HEOBXIAHICTb CTAHAAPTU3ALIT
OIUHULb NMOTYXXHOCTI
rPOMAACbBKOT AYMKH

[ToHATTSI TPOMAICBKOI IYMKH BUKOPHUCTOBYETHCSI B 3HAUCHHI MOTYXK-
HOCTI MHOYKHUHU 1HJIUBITyaJIbHUX COIIAJIbBHUX CMHUCIIOBUX HAacTaHOB. Ha-
CTaHOBA € IHTCHCUBHOIO BEJIMYMHOIO, 1 11 IHTETpallisl OA0 MHOXUHH JTFO-
JIell CTAHOBUTH 1X IYXOBHY CyOCTaHIIIIO, M SKOIO PO3YMIETHCS MOTYXK-
HICTh TPOMAJICEKOI YMKH.

Jltomuna — icToTa OaratorpaHHa, TOOTO Ma€ IIUPOKHHA CIEKTP
IHTepeciB a00 COIIOTEHHHX MOTPeO, SIKI KITaCH(IKYIOTHCS 3a COIliaJIbHIMU
IHCTUTYIISIMU. 3aJOBOJICHHS ITUX MTOTPeO CTAHOBHUTD 3MICT KUTTEiSIIb-
HOCTI, a peajizallis CIPUYNHIOE KUTTEBI mpobiieMu. CTaBICHHS KOKHOTO
rPOMaJITHUHA [0 IPOOIIEMH XapaKTePU3Y€ETHCS IHTEHCHUBHICTIO CMUCIOBOT
HACTAHOBH, & CTABIICHHS HACEJIEHHS 3aTalloM — T'POMAaJChKOIO TYMKOIO.
Sk Oarato icHye mpo0biieM, Tak camo 0araTo iCHye MOKa3HUKIB MOTYXK-
HOCTI TPOMAJICBKOI IyMKH. BUMipIOIOTBCS BOHH B YMOBHUX OJIMHHIISX 10~
TYXHOCTI (0UKax i 0ayrax), siKi Ha3BeMO coyiaibHot sapmicmio. [TnTaHHsS
MOJISITa€ B TOMY, YA MOXHA BBaKATH IX CYMIPHUMH MPHU MOPIBHSHHI T0-
Ka3HMKIB MOTY>KHOCTEH 11010 Pi3HUX ITPOOJIEM.

BupiiieHHs bOT'0 MUTAHHS MTOTPeOYE T0AATKOBUX MOSICHEeHb. J11s1 xa-
PAaKTEPUCTUKHU CTaHy IPOMAJICHKOT JIyMKH I[0JI0 HU3KH MPOOIEM BUKO-
PUCTOBYIOTH JIBA IiIXOMH. 3T1THO 3 TIEPIIHM ITiIX0I0M ITOTYKHICTh HE I10-
B’s13aHa 31 3MICTOM IPOOIEMH — KEPEIIOM HAIPY>KEHOCTI, a TUTbKH 3
IHTCHCUBHICTIO peakIlii Ha Hei aXX JO CTaHy arpecii. 3TifHO 3 APyTHM
MiAXOJAOM MOTYXHICTh AU(PEPEHIIIOETHCS 3a CYCIUIBHOIO 3HAYYIIICTIO
npo6iieM, TOOTO IHTEHCUBHICTD MCUXOJIOTIYHOI HAMIPYKEHOCTI TIEBHOTO
KOHTUHI'€HTY JIIOJIe MOXKe OyTHU OJHAKOBOIO IIOJI0 JIBOX KHUTTEBO PI3HUX
3a 3HAYYIIICTIO TPOOJIEM, ajle TOKA3HHUK MOTYKHOCTI MAa€ BPaxOBYBATH ii
MEPEBUINEHHS 32 PaXyHOK 3HAUymocTi. Hampukiaa, 3riqHo 3 NmepiuM
T1IX0I0M TICUXOJIOTIYHA PeaKIlisi, BAMIpIOBaHA MTOKA3HUKOM MTOTYHOCTI,
1[0/10 PI3HUX 3a 3HAUYIIICTIO MPOOJIEM — €KOJIOTIYHOI, OB SI3aHOI 3 OT-
PYEHHSIM JOBKULIS, 1 CHOPTUBHOI, MOB’S3aHO1 3 HEBAJIMMU BUCTYIIAMU
MicCI1IeBOTO (PyTOOIBHOTO KIIyOy — MOke OyTH ogHakoBoto. [Ipore 3rigHo
3 IPYTUM IJIXOJIOM 32 COIaJIbHOK 3HAUYINICTIO MEepeBary 3a MoKasHH-
KOM TIOTY>KHOCTI MaTUMeE €KoJIOoTiuHa ImpobireMa. OTxe, 3a IEePIIUM IIij-
XOJIOM yBara 30Cepe/Kye€ThCsl HA IHTEHCHUBHOCTI TICMXOJIOTIYHOI'O CTaHY
JIOJMHH, & 34 IPYTUM — Ha CTYIEHI 3HAYYIIOCTI MPOOIeMHU IS CYCIIiIb-
CTBA.
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3p03yMiJIo, 110 YMOBHI OJTUHHUIII TIOTY>KHOCTI MEPIIO 1 APYTroi MHOXKUH
HE CyMIipHI, 1 T 3a0€3IMeYeHHS X CyMIpHOCTI IMTOTPiOHO BpaxyBaTH Koedi-
IIEHT CYCITIIbHOI 3HAYYIIOCTI BIAMOBITHUX mpobiteM. [TutaHHs mosrae B
TOMY, SIK YMOBHI OJMHMIII (OUKH, OaJIN) IepeBeCTH B yHIBepcaIbHi. Biamno-
BiJIb HA 1l MUTAHHA Jjaja O 3MOTY MATEeMAaTHU3yBATH COLIIOJIOTIIO TOJIOHO
1o ¢i3uKy i ekoHOMIKH. JIoTiKa IigKa3ye, 1o rpoMaJichka JyMKa Ma€ Ko-
MYHIKaTHUBHUM XapaKTep 1 TOBUHHA OXOIUIFOBATH BECh CBIT IMOIIOHO 1O
PUHKOBUX BiHOCHH. CaMe OCTaHHI JaI0Th 3MOTY MTOPIBHIOBATH OKpeMi
HaIllOHAIIbHI # PerioHaJbHI PUHKH, & TAKOXK BIJCIIKOBYBATH PO3MipU
TPOIIOBOI OMUHUII B PI3HUX MacmTabax (qonapax, €Bpo, TPUBHSX Ta iH.)
BIIITOBIAHO JIO TTOMKTY 1 MPOITO3HIliT TOBAPIB 1 IOCITYT.

I'poMajicbky IyMKy B MacuiTabax CBITY MOXKHA YSBUTH Y BULJISI Y-
XOBHOI a00 TICHXOJIOTIYHOI CYyOCTaHIIIT CBOEPIIHOT “aTMOchepu’” HaBKOJIO
3eMHOI KYJIi, IIT0 Ma€ OUTBINY TYCTUHY B MICIISIX COIIaJIBHOI HAIIPY>KEHOCTI
Ta KOH(ITIKTIB 1 pO3PIDKEHINTY B MICIIX, J¢ BIZOYBAIOThCS CITOKIMHI I
30anmaHcoBaHi )KUTTeBI noaii. [Ipobremu, HABKOJIO SKMX BUHHKAE HATIPY-
KEHICTh, KIACU(PIKYIOTbCS B YKPYIMHEHOMY MacluTadl 3a coliajJbHUMU
IHCTHTYIISIMU. HaceneHHs IeBHOTO PErioHy MOKe OyTH B HAIIPYKEHOMY
CTaHi MO0 MPOOJIEeMH B MEXaxX OJHIET IHCTUTYIIII 1 Y CIIOKIHHOMY IIIOJIO
Mpo0JieM IHINUX IHCTUTYLIN, a B IHIIUX perioHaXx — HaBmaku. Tomy s
“arMocgepa” € CynepIio3uIl€r0 MCUXOJOTTUHUX CyOCTaHIIIN 32 KIJTbKICTIO
mpo0OIIeM, 1 BeTMIMHA 1i OOMEKEHOI YJaCTHHU BUMIPIOETHCS ITOKa3HUKOM
MOTYXKHOCTI B 6aax. 3HAUCHHS [IMX YMOBHHUX OJIMHUIIb MOXHA BBaXKATU
€KBIBAJICHTHIUMH HE3aJIeKHO BiJl CYTHOCTI mpobieM (3riHO 3 MepinM
MIJIX0/I0M). AJie JUIsl 3aKOHO/IaBYOT'0 3aTBEP/PKCHHS B MaciuTabax CBITY
OWHUIIF TPOMAJIChKOI TYMKHU MOTPIOHUN eTajIoH, IMOIIOHMI 0 eTaloHa
rpomoBoi oguHUI. OcTaHHIN (IKCYeThCS OLIBII-MEHII TOYHO 3aBASKU
PUHKOBOMY MeXaHi3My OOMiHY TOBapiB BIAMOBIAHO 10 OalaHCy04oi aii
dbopmynu monuty 1 npomno3uiiii. MexaHi3M caMoaKTyati3alii cy0 eKTiB y
MacmTabax CBITY IPH PO3B’sI3aHHI CIIUTBHUX MTPOOJIeM Ja€ MeBHY HaJIII0
Ha MOKJIMBICTh CTAHIapTH3Allli TAKOI OJIMHHUII, OCKITBKU (pPaKT CaMOAKTY-
ajizaiii MOXHa BBaXXATH KPUTEPIEM JIJISl PEIePHOT TOUKHU 3 MAaKCUMallb-
HUM 3HAUEHHSIM Ha IIKaJi IHTEHCUBHOCTI 3a/JOBOJICHHS COI[IOTEHHUX T10-
Tpeb BIIHOCHO HYJIbOBOT TOUKH IiKamu. [IpoTe BBEeJIeHHS CIUTBHOT O/IM-
HUIIl TOTpeOye BBEACHHS IepeXiTHUX KoedimieHTiB (IHTEHCHBHHX
BEJIMYMH) MK OJMHUISIMU IPOMAJCHKOI AYMKH IOAO MPOOieM pi3HOi
CYCIIJIBHOI 3HAYYIIOCTI (3TIHO 3 JPYTMM IMiJX00M), TOOTO BBEJACHHS
KknacudikamiiiHoi 1 crpatudikamifHol IKall, SKi yMOXITHBIIOBAIN
0 BUMIpIOBaHHS IMOTY>KHOCTEH PI3HUX 3a 3MICTOM IIPOOJIEM B €TMHUX OJIH-
HULISIX COLIaJIbHOT BAPTOCTI.
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V Oy/b-sikoMy pa3i BU3HAYCHHSI IOTY)KHOCTI TIOB’sI3aHe 31 IIKaTIOBaH-
HSIM IHTCHCUBHOCTI HAIIPY>KCHOCTI COIIaIbHUX Cy0’€KTIB HA IIISIXY PO3-
B’sI3aHHS colliaTbHUX TTpobiieM. He3Bakatounm Ha pO3BHHEHICTH MaTeMa-
TUYHOI (POPMH BiITBOPEHHS (PI3SMUHUX SBHUILI, ICHYIOTH TaKi 3 HUX, SKi BaX-
Ko miggaroTbes Gopmamizanii i omepamionamnizaiii. e He BTpaTnia
MPaKTUYHOTO 3HAYEHHS IKaja bodopTa A BUMIpIOBAHHS CHIIU BITPY,
SIKY MOYKHA BB)KATH 3pa3KOM JUIsI PO3POOKHU MOAIOHUX COIATbHUX IIKAJT.
s rpagyoBanHs mkaiu bodopra sk pernepHi BUKOPUCTAHI TOUYKH CIIO-
CTEpEeXKEHHsI JIi1 BITPY HAa HaBKOJIUIIHI peaMeTu. Lst mkana 3aTBeppkeHa
MixkHapOgHOIO yToI0t0 1946 p.

IlIkxana cuam BiTpy Bodopra

XapaxkTepucTuka

Bban BTy His BiTpy

0 | Mtune Birep BixcyTHiii noBHicTIO. M IiIHIMAETHCS MPSIMOBUCHO

1 | Tuxwuit JuM T IHIMAETBCSI 3 HEBETUKUM HAXUIIOM

2 | Jlerxwmii Pyx moBiTps BimuyBaeTbest obmmuwsiM. LllexecTuts mucts

3 | Cnabxuit Tpinove IHCTS, XUTAIOTHCS IPiOHI TINKK aepeB. MaifopsaTh
Ipanopu

4 | ITomipHwmit XUTAIOTHCS TOHKI TIIKHM JiepeB. Bitep migHiMae mut i mmaTku
namnepy

5 | CBikuit XuTarThes BEJIMKI TIIKK AepeB. Ha Boji 3’ SIBJISIFOTHCS XBUIIL
p

6 | CunpHuit XUTAIOTHCS BEJIMKI TUIKH JIePeB

7 | MinHnit XUTAIOTHCS HEBENMKi CTOBOYpH AepeB. Ha mMopi 3ailiMatoThest
XBHJII, IO IIHSATHCS
8 | dyxe minuuit Jlamarorbces risiku aepes. Baxko ity npotu BiTpy
9 | Wtopm Hesenuki pyitHyBaHHs. 3pHUBa€ YePEUIIo 3 AaxXiB, PyHHYIOTHCS
JiMapi
10 | Cunbhuii mropw™ | 3HauHi pyiiHyBaHHs. [lepeBa BUPUBAIOTHCS 3 KOPIHHAM
11 | Xopcrokwuit mrropM| Benuki pyiiHyBaHHS
12 | Yparan I1pu3BOUTH [0 CITCTOIICHB

[ToaibHy mKaxy MOXHA CKIACTH HIOAO COLIAJbHUX HAIPYIKEHbD.

AJie 17151 BU3HAUEHHSI IOTY)KHOCTI CTAHY COLIIAJIBHO-TICUXOJIOTTUHO] aT-
Mochepr TOTPiOHO 3pOOUTH IMEBHI BUMIPIOBAaHHS BITHOCHO KOXHOTO ITpa-
LIBHUKA, aJDKe MOMKIIMBA 3HAYHA JUCIEPCisl CTYICHIB HEBIOBOJICHHS.
Tomy noTpiOHO BUSBUTH CTATUCTHYHUI PO3MOALT MPAIIBHUKIB 3a IHTEH-
CUBHICTIO MPOSIBIB HEBIOBOJICHHSI. k1o O moibHa 1kaja OyJia 3aTBep/i-
JKeHa 3aKOHOJIaBYO, TO IIe a0 O 3MOTY 3IIMCHIOBATH ITOPIBHSUTHHI TOCIT-
JUKEHHSI 32 IOTIOMOT'OF0 ITOKa3HUKA MOTYKHOCTI.

[ToxiOHI MK MOXHA BBECTH 1 B IHIITUX COLIAJIbHUX ITHCTUTYIIISX, Ha-
MIPUKJIA] B €KOJIOTIUHIN. 3aTBEPAUBIIM IKATY COLIATHHIX HEBIIOBOJIEHb
TPOMAJISH 3 IPUBO.TY 3a0pYAHEHHST HABKOJIMIITHHOTO CEPEIOBHUIIIA 1 TOCTI-
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Ilkana couiaJbHOro HANPY:KEHHS

Ban Xapaxtepuctuka CTaH KOHTUHIEHTY
KOHTHHIEHTY
0 | Crokiiinwmii Jlrou cnokiifiHO MpaiooTh Ha podounx Micusx. Hemae
PO3MOB IIPO HEBJIOBOJICHHSI

1 | Emizoauyno CHOHTaHHO BUHUKAIOTh MOACKYAN PO3MOBU
HECITOKIHHMI I1PO_HEBJIOBOJICHHSI

2 | IMocriitHO ITocTiiiHO BeayTHCS PO3MOBH PO HEBIOBOJIECHHS
HECITOKIHHMIA

3 | Emizoanyno nacus- | Yac Bijt 4acy BUCIIOBIIIOIOTECS IPOTECTH B yCHIl (opmi
HO IIPOTECTYIOUUIH
4 | Iocriitno nacuBHo | [TpoTectn B ycHiil (pOpMi BHCIIOBIIOIOTHCS TOCTIHHO
MPOTECTYIOYMIA
5 | Enmizonnuno akTuB- | Yac Bif yacy BHCIOBIIOIOTHCS MPOTECTH Y (popMi METHIIH
HO NIPOTECTYIOUHIA
6 | ITocriitno akTuBHO | [1OCTIIHO BHCIOBIIOIOTHCS MPOTECTH Y (GOPMI METHIIIH.

MPOTECTYIOUNA MiTHHIH, JeMOHCTpalil

7 | ITacuBHo IMonepemxeHHs PO 3a0ACTOBKY, MIKETYyBAHHS
arpecuBHUI

8 | TonepanTHO TTonepemxyBanbHa 3a0acTOBKA
arpecuBHUN

9 | JToxampHO JlokanpHi 3a6acTOBKH
arpecuBHUN

10 | AkTuBHO 3aranpHuil cTpaiik

arpecuBHUN

JIUBIIA CTATUCTHYHUI PO3IO/ILT IPOMAJISH 1010 IHTEHCUBHOCTI HEB/IOBO-
JICHHS, MO’KHAa OOYHCIIUTH MOTYKHICTh HEBIOBOJICHHS EKOJIOTIYHOIO 00-
CTaHOBKOIO B perioHi. SIK BiZOMO 3 MaTeMaTUYHOI CTATUCTUKH, TaKl JOC-
JIJDKEHHST MOYKHA 3/IIHCHIOBATH HA OCHOBI PENPE3eHTATUBHUX BUOIPOK.
CTaTUCTUYHI PO3IOIUIN XapaKTePU3YIOThCS TapaMeTpaMU, HacaMIlepes]
cepeaHiMu apu(METHUYHMMHU BEIMYMHAMM M CepeIHbOKBAAPATUUYHUMU
BIIXMJICHHSIMH, SIKI BUKOPHCTOBYIOTD MOPSII 3 MOKA3HUKOM ITOTYXKHOCTI.

KourtponbHi nuraHHs

1. SIx BU3HAYAETHCS MOKA3HUK MOTYXHOCTI Kiracu(ikoBaHoi i cTpaTtudikoBaHoOl
MHOXWHA? HaBeniTe mpuKITaau 3 pi3sHUX HapyuH HAYKH.

2. 1o o3Havae comianbHa BapTICTh?

3. SIk BU3HAYAETHCS MOTY)KHICTH MHOKHHHU IIPH TECTYBaHHI?

4. OcobnmMBOCTI BUMIPIOBAHHSI TPOMAJICEKOI JTYMKH 3aJIe)KHO BiJl IMOKA3HUKIB
IHTEHCUBHOCTI.

5. YoMy TpoMajJCbKy IyMKy HEOOXiZIHO BH3HAYATH Yy CTAHAAPTHHX OXMHUIISIX
COIliaIbHOI BapTOCTi?
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[MicnamoBa

V nociOHUKY 3p0o0IIeHO cripoOy BUKJIACTH MaTeMaTHKO-CTATUCTUYHI
OCHOBH COITIOJIOTIYHHX JTOCTIIKEHb 200 HaBITh IIUPIIIe — MaTeMaTH3allii
CTATUCTUYHMX COIIATLHUX SIBUII Y MTOETHAHHI 3 KBATIMETPIEI — HAYKOIO
PO MOIaHHS 00’ €KTIB CYNEPIO3UIISIMUA MHOKHH-SIKOCTEH, TIPO iX KITach-
(ikariro i1 crpaTudikalio, BU3HAUYCHHS KOMILUICKCIB iX €KCTCHCUBHHX
IHTCHCUBHHX BJIACTHBOCTEH, IX BUMIPIOBAaHHS, YHIBEpCaIbHI KOHIICITIIIT 1
METOJIM SIKOT YMOMKJIUBITIOIOTh BUMIPIOBAHHS BIACTHUBOCTEN OY/b-5KOI
mpupoau. Bimomuii MatemaTnk A. JIeber cCBOTo yacy mucas: “...MoTpiOHO
CTBOPUTH TaKy TEOpilo, sika Morja O MPUKIAIAaTHCh OJHOYACHO J10
00’eMiB, 1O TEMITEpaTypH, IO ATICTUTY, IO ACPKaBHOTO OFOJIKETY, IO PO-
JIFOYOCTI TPYHTY, 10 pO3yMy, 10 piBHS Boau B CeHi, 10 3MMBYBAHHS TOIIO
1, 30KpeMa, 10 BEJIWYMHM YHucia, sike BUMiproe BenmmumHy” [10, c. 154].
Came Taky Teopiro BUCBITIeHO B yacT. Il mocionuka. Kpim Toro, po3riy-
MadeHO MOHATTS (opmajizalii i orepalioHam3arii CyTHOCTI SIBUIII, IO
ITOB’s13aHi 3 MPoOIeMOI0 BUMIpIOBaHHS. Lle mamo MOKIMBICTh TPUBECTH
PI3HOMAaHITHI MAaTEeMAaTHUHI METO/IM B CUCTEMY, BUBHAUNTH MPU3HAYCHHS
KOXHOTO METOJTy HE TUTBKH SIK CITOCOOY Ti3HAHHS SIBUII, & 1 IK IHCTPYMEH-
Ty BUMIPIOBAHHS Ta TIPUBEACHHS OJICPXKAHUX JTAHUX J0 CYMIPHUX PE3yJib-
TaTiB.
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AOOATKMU

Jooamox 1
2
|
Tabmmus 3navens Gynkuii f(x)=—e 2
NG
x S(x) x S(x) x f)
0,0 0,40 1,0 0,24 2,0 0,05
0,1 40 1.1 22 2,1 04
0,2 39 1,2 19 2,2 04
0,3 38 1.3 17 2,3 03
0,4 37 1,4 15 2,4 02
0,5 35 1,5 13 2,5 02
0,6 33 1,6 11 2,6 01
0,7 31 1,7 09 2,7 01
0,8 29 1.8 08 2,8 01
0,9 27 1,9 07 2,9 00
Jlooamox 2
2
1 <=
Tabuuus snavens GyHruii d(x) = —— e 2 dz
o
x D(x) x D(x) x D(x)
0,0 0,00 1,0 0,34 2,0 0,48
0,1 00 1,1 36 2,1 48
0,2 08 1,2 38 2,2 49
0,3 11 1.3 40 2,3 49
0,4 15 1.4 42 2.4 49
0,5 19 1,5 43 2,5 49
0,6 23 1,6 44 2,6 50
0,7 26 1,7 45 2,9 50
0,8 29 1.8 46 3,0 50
0,9 32 1.9 47 4,0 50
1,96 475
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IHooamox 3

Kpuruuni Toukn po3noiny x>

‘Incnq PiBenb 3HAYyIIOCTI € qﬂCﬂQ PiBeHb 3HAUYIIOCTI €
CTYIIEHIB CTYIICHIB
csoGomu k | 0,01 | 0,05 | 0,95 | 0,99 || cgosomu k | 0,01 | 0,05 | 0,95 | 0,99
1 6,6 3,8 | 0,00 | 0,00 16 32,0 | 26,3 7,96 | 5,81
2 9,2 6,0 | 0,10 | 0,02 17 334 | 27,6 | 8,67 | 6,41
3 11,3 7.8 | 0,35 | 0,11 18 34,8 | 289 | 9,39 | 7,01
4 13,3 9,51 0,71 | 0,30 19 36,2 | 30,1 | 10,1 7,63
5 15,1 | 11,1 | 1,15 | 0,55 20 37,6 | 31,4 | 10,9 8,26
6 16,8 | 12,6 | 1,64 | 0,87 21 38,9 | 32,7 | 11,6 8,90
7 18,5 | 14,1 | 2,17 | 1,24 22 40,3 | 33,9 | 12,3 9,54
8 20,1 | 15,5 | 2,73 | 1,65 23 41,6 | 35,2 | 13,1 | 10,2
9 21,7 | 16,9 | 3,33 | 2,09 24 43,0 | 36,4 | 13,8 | 10,9
10 23,2 | 18,3 | 3,94 | 2,56 25 44,3 | 37,7 | 14,6 | 11,5
11 24,7 | 19,7 | 4,57 | 3,05 26 45,6 | 38,9 | 154 | 12,2
12 26,2 | 21,0 | 5,23 | 3,57 27 47,0 | 40,1 | 16,2 | 12,9
13 27,7 | 22,4 | 589 | 4,11 28 48,3 | 41,3 | 16,9 | 13,6
14 29,1 | 23,7 | 6,57 | 4,66 29 49,6 | 42,6 | 17,7 | 143
15 30,6 | 25,0 | 7,26 | 5,23 30 50,9 | 43,8 | 18,5 | 15,0
Jlooamox 4

Kpurtnuni Toukn posnomiay Ctbionenrta
t=1( k), nek=n-1,€=1-y (aus. nox. 5)

q PiBenb 3HauyIOCTI € PiBenb 3HauymOCTI €
HCI0 Yucno
. (2-cTop. KpUTHYHA 00JIACTB) . (2-cTop. KpuTHUYHA 0OJIACTB)

CTYIICHIB CTYIICHIB

cBobou k 0,10 0,05 0,01 cBobom k 0,10 0,05 0,01
1 6,31 12,7 63,7 11 1,80 2,20 3,11
2 2,92 4,30 9,92 12 1,78 2,18 3,05
3 2,35 3,18 5,84 13 1,77 2,16 3,01
4 2,13 2,78 4,60 14 1,76 2,14 2,98
5 2,01 2,57 4,03 15 1,75 2,13 2,95
6 1,94 2,45 3,71 16 1,75 2,12 2,92
7 1,89 2,36 3,50 17 1,74 2,11 2,90
8 1,86 2,31 3,36 18 1,73 2,10 2,88
9 1,83 2,26 3,25 19 1,73 2,09 2,86

10 1,81 2,23 3,17 20 1,73 2,09 2,85
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Tabianug 3nayens poznoainy CtbiofeHTa L= t(y, n)

Iooamoxk 5

0,95 0,99 » y 0,95 0,99

5 2,78 4,60 15 2,15 2,98
6 2,57 4,03 16 2,13 2,95
7 2,45 3,71 17 2,12 2,92
8 2,37 3,50 18 2,11 2,90
9 231 3.36 19 2,10 2,88
10 2,26 3,25 20 2,09 2.86
11 2,23 3,17 25 2,06 2,79
12 2,20 3,11 30 2,04 2,76
13 2,18 3,06 60 2,00 2,66
14 2,16 3,01 o 1,96 2,58
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The proposed manual consists of three parts. The first part deals with the main
conceptions of the probability theory, mathematical statistics, its peculiarities and division of
the amount of uncertainty. The second part contains the basics of qualimetrics theory, axi-
omatic concepts, which are the basis for the measuring of qualities of different nature and
comparative analysis of various measurements, systematization of mathematical methods of
research. The third part is dedicated to the mathematical methods of sociological research on
the basis of qualimetrics approach in their systematization and treatment.

It is meant for students, graduate students, and specialists of liberal arts and natural
sciences.
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