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3ATAJIbHA
CTPYKTYPA
MIAPY4YHUKA

Yacruna I. XAPAKTEPUCTHKHU PO3NOALIIB

1.

Oprauisanigs HayKoBOIro A0CHiKeHHA

Haanyeanns excnepumennty € Oyxce SUNCTUGUM eMUaNnoAl HAYKOBO 0 00ci-
Odicennst, HA AKOMY BUZHANACMBbCA cXeMd Oill, opMymses epynu excnepu-
MerMAALHUX 00 €KMIB, NIOOUPAIOMLCA MEMOOU aHATIZY PE3YALMIAIIE.

s rnasa MIiCTHTH [1MTAHHSA [UIAHYBAHHS EKCHCPUMEHTY. XapakTepHIyeThes
BAGIPKOBHIA MeTO/l AOCHIKCHHA, HAaBOJSTHCA HpaBuia ‘1060py o6’ckrin
y Bubipky. O6roBoprotOTLCH YMOBH NPOBELCHHA CKCIICPHMCHTY Ta (bakTopu,
1110 BIUINBaIOTH HA TOUHICTH AOCHIUKCHB. HaBolsThes 3arajibHi nipasuia 1a
cxcMi BHOOPY CTATHCTHUHHX MCTOMIB LIIOAO aHAILIBY JIAHUX.

Cucremarusanis ganux

Ompusiani 6 excnepumenmi mactusu 0anux HeOOXiOHO CUCIICMAINUIVEA ~
Hanpuraad, 3eecmu Yy madauyi ato 3o6pasumi. na epagivax. Taxa gopya
ROOUHIS OanUX poBUMG  Pe3YALINANMI HASSHUMI A HAOUE MONCTUGICIMDb
GUAGUINU 0CODTUCOCT GAPIIOGUIHA O3HAKY,

Y xauifl rnasl posrigAaloThes 3acobH cHCTeMaTH3aUil eKClepPUMER TAbHIX
Aadux. Hasousareest Tun i npasuia 1106y10BK HaCTOTHHX PO3IIOAIIB Ta 1X
rpadikis AK 1 KUILKICHHX, TaK § JUIS AKICHMX T4 PAHIOBUX O3HAK.

XapakTepucTHKH po3noniiis

Posnodinu danux sidobpadcaroms xapakmep siinaucocini oznaxu. JIns wux
BUINAYAIONIECH  CEPEOHi GENUNUNI MA HOKUBHURI, Uf0 XAPAKIMEPUIVIONTD
ocobaugocmi gapiayii, '

Y jaHifl [1aBi XapakTCpU3YIOThCS OCHOBHI CCPeiAHi BOIMUMHM: (CepeiHs
apudMeTHYHA, MOJA, MC/liaHa TOWO) Ta lIOKA3HUKYM Bapiauii (cramgaprie
BIUXHICHHS, Aucliepcis Towo). Hasouarbes ixui dopMyan ta criocodu pos-
PaxyHKiB.
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Jacarsna cnpyYKmypa niopyuruKa

4. Posnopinu ta fimMoBipHOCTI .
: Yactuna II. TIOPIBHAHHS I'PYIT I AHAJII3 3B’SA3KY
Ienyiomo cmaﬂdaptﬁni PO3NOOIY, AKI XapaKmepusyioms Gapilo8anHs eUNao-

Kosux eenuuun. Ix 3acmocoeyiomv, 30Kpema, OAs onucy Minaugocmi
Giono2ivnux 03Hax.

[naBa Mictuth 6230Bi NOHATTS Teopii HMOBIpHOCTENl. XapaKTepH3ylOThCS 8. IMopiBHsAHHA AaTu 3 rpynoiw

0COGIMBOCTI PO3NOALTIB — GiHOMiaNEHOTO, HOpMaJBHOrO i TTyaccona. 1100i ceped excnepusenmanbiux OaHUX NORAOAIOMbCA 3HAUCHHA, KT CUABHO

sidpisusiionbes 60 imwux. Bonu modicyms Oymu 3anadmo eeauxumu 4u
3aHadmo manuaiu. Y noodabuux POPAXYHKAX 6KIOYENHS YUX OAHUX CUIbHO
sMinoe pesvavmam. Jocrionuk eupiuye npobaemy — npayiogamu 3 yum
oarmu 1t Hadaai, yu eusnainu ix apmepaxmo.

5. Oninka reHepajibHOr0 mapamerpa

Bunaoxrosicms dopmyeannsn subipox npusodums 00 no2o, wo napamempu
2enepanbHol CYKynHocmi Moxcyme Gvmu muuie npubausno oyinewi-3a eu-
Olprosumu noxkasnukamu. Y O0anux oyinkax Kopucmylomucs 3HAUEHHIM
CMamMuCMuYHuX HOXUGOK ma HA0AIoNb IHMEPBANY, Y MENCAX AKUX 3 NEGHOIO
MogIpHichIo nepefyeac 2enepaibiuil napamemp.

Jlana riaBa MICTHTL METOMH, 33 HOMOMOrOH0 SKMX MOMKHZ BH3HAYUTH
(IPHHAJEKHICTD 1aTH 10 [ICBHOT CTATHCTHYHOT CYKYITHOCTI.

V naHili rnaBi XapakTepM3ycThCA CTATUCTHYHI MOXMOKH. TTOSCHIOEThCA iX 9. Mopisnsinna ABox rpyn

IOXOIKEHHS Ta OOTOBOPIOIOTHCA 3dCO0M X 3MeHWeHHA. Po3risaanThes
TOYKOBI Ta IHTEPBaJBHI 3aCOOM OUIHKH TeHepaibHUX Uapamerpis. Bpo-
JATHCA IIOHATTA [JOBIPUOro IHTEpBaly Ta JOBIPYOi HMOBIPHOCTI.

Hopigisanus  epyn —  nativacmivil  APULIOAT  CIMAMUCTAUYHOZO  AHARI3Y.
[Topienioomocs, HanpuKkIao, eKcnepusenmansia ma KOHmpoavha zpynit. 3a
JOHOMO20I0  CMAMUCMUYHUX Memo0i8 nepesipsicmeca HYA6b06d 2inomesd

; OO0 APUHAREHCIOCIT 000X 2PpYN G0 VOHIET 2enepaTbHOT CYRYNHOCHII,
6. CratucTHuni rinoresu . . L. . .
Fnaga MicTHTH pi3HI METOUH NOPIBHSHHSA FPyl. 3aCTOCYBaHHA LHX METOAIB

3 nonepedusol 21u8l GIOOMO, W0 OYIHKU 2CHEPATLHUX nAPAMEmPia 3d GUDIp-
KOBUMI NOKAZHUKAMY HAOAIOMbes auwe 3 neenoio imosipnicnio. Oyinka
8ipo2ioHOCMI pe3yAbIManie 3acnoeana Ha nepesipyi max 36anol K067

3ANCKUTL BiJ JEAKHX (DAKTOPIB, 30KpeMa 00CATYy rpyn, 3aj€KHOCTI YN He-
SAMCHKHOCTI IPYIL, XAPAKTCPY PO3NOLLLY O3HAKH TOLIO. METOAM J03BOASITH
HOPIBHATH CEPEJIH] BIUMUHITN, HOKA3HIKH Bapialii Ta pajit po31IoALlis.

2inomesuy — MEEPONCEHHA NPO Me,. WO NPUYUHOIO CROCIHICPENCYEUHVZ0
subiprogozo  pesyaemamy € eunadkogicms, Hyavosa cinomesa  nepe-

10. Kopeasuiitnuii ananis
BIPKEMBCA HA ICHIUNKICTL 30 OONOMO20I0 CHIAIMUCIIUYMIUX KpUmepiig,

Bacamo 03nak 6apiioionit, CAPAXCEHO, 3MINA OOHIET Ipusooums 00 3MiHu in-
wol. B marosty eunadrky 3a 0onomozoi0 Kopeaayiiino2o auanizy niomeep-
OJCVIONTb HASAGHICIIL 36 SI3KY A OYIHIOIOMD 1020 HANPAMOK Md CUIY.

Xapaxrepu3ylOTbCs BUIM CTATHCTHYHUX TINOTC3 — HYJIHOBA Td AJNLTCPHA-
THBHA, HABOJAMTHCA @ITOPHTM TECTYBaHHA HyIbOBOI rimotresn. Bpouarses
[(IOHATTS BipOIiAHOCTi Ta PIBHA 3HAYYLIOCTL. PO3rIsLaCTLCS LOHATTS CTaTH-
CTUYHHMX KPHTEPIIB, HABOUATHCS IX OCOGIHMBOCTI TA NIPABUIA 3aCTOCYBAHHS
1] 4ac TeCTYBaHHSA HYJILOBOI riloTesu.

Y jauiil rinaBi HABOUHTRCA MCTOH, 33 JOIIOMOTOI0 SIKMX BCTAHOBIIIOETLCR Ta
OLLHIOCTBCA 3B’ 30K MIXN PISHUMH TUMAMH O3HAK — KiNbKICHUMH, PAHTOBUMU
Ta AKICHHMH,
7. Mepesipka po3nogity AaT ua BUIMOBIIHICTL /10 HOPMAJBLHOIO 3aKOHY . )
11. Perpeciiinnii ananis
YV sanexcnocmi 6i0 xapaxmepy po3znodiny OZHAKU 3dCMOCOSVIOMbCS. pisni
Memoou CMAmMUCmMU4YHO20 (ll{(l.fll'_?y.' I?(][)G.r‘llefll‘[)llllllf, HAKU[O ]_)()3]’7()()f."l ¢ Hop-
MATBHIM, MaA HERAPAMEMPUYHI 6 IHUUX 8UNAOKAX.

AKiujo 6CManogaeno HAAGHICIL 3653KY MIDC O3HAKAMU, 30 QONOMOZON pespe-
Cilinoeo ananizy moxcna scmanoeunii Gopauy yict zanexcrocmi ma no6yoy-
samit it epaghix.

7aB2 MICTMTh METOAM HepeBipkH pO3NoAlIB pizHux ofcaris uavux Ha

BiHHOBiﬂHiCTb 1O HOPMANBHOIO 3AKOHY. ]lauu rilaBa IpHCBAYCHA OIKHCY METOM1B llOGyJ.LOBH JILHLIKA perpectl,
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12. Nucnepclitanii anamni3

Hocumov uacmo neobxiono nopigusimu Mmidc cobolo mpu, vomupu, n’Amv Hu
Ginbute zpyn. IHOOI HeOOXIONO pO32AAHYMU, K 3MIHIOEMbLCSL 03HAKA N0 Oi€l0
piznux zpadayiii nesnoeo garkmopa. Lle momxcauso 3a donosozoro duchnep-
CiliHo20 ananisy. '

"V pauniii rnaBl DOSCHIOIOTHCS OCHOBHI MPUHUMIM AMCHEPCIHHOTO aHam3sy,
HABOAATHCA TaPaMETPHYHI Ta HEMAPAMETPUYHI METOAH OJHO(DAKTOPHOrO
aucrepciiidoro aHanisy Juist KiNbKICHMX Ta SKICHMX 03HAK, HAAAIOTHLCA METOAN
OLIHKH CHIIM BIUIMBY (aKTOpa Ha 03HaKy.

13. Crarucruka ta Jorika

Hocaionux pobums yinni HAYKOI BUCHOGKI MOGI, KoM 6iH HE APOCHO Mexd-
HIYNHO BUKOPUCMOGYE CMAMUCIUYHI MemOOU, d nIid yac duaiizy Kepyemoses
N02IK0I0 Ma 300pOGUM 21Y300M.

V naniil raBi HaBOAATHCS NPUKIA/M, HA AKUX JAEMOHCTPYETHCS 3aCTOCYBaHHS
JIOTiKHM MiA 4ac iHTepripeTauii pe3y/bTaTiB CTATUCTHYHOIO aHAII3Y.

Honatok. Tabanni crarMeTuunnx Kpurepiis

Honatok MicTHTh 26 Tab/MIL KPATHIHUX 3HAYCHL CTATUCTHUHHX KpuTeplin.
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MEPEOMOBA

CTaTHCTUYHI METOIM BKE LIOHA/L CTO POKIB BUKOPUCTOBYIOTHCA ISt aHA-
Ji3y AanruxX OIOMOrIMHHX CKCHEPUMEHTIB 1 criocrepexens. OjiHak, HE3BaKa-
FOUM Ha JOCTATHIO KINBKICTH TMOCIOHHKIB 31 CcTarucTukd i wupokui Bubip
KOMII' FOTCPHUX IIPOrpam, AJist 1epeBa}Hol Giipluocti nociimnkis-6iosors
CTATHCTUKA OaraTo B YOMY 3aIHMILAETHCH 3araIKo10. [ 6araTbox HayKOBHX
CNIBPOOITHMKIB CTATUCTHYHMI aHa3 — ue 0foB A3K0BMI, alle Mano3poO3yMi-
nMi eTan Ha 3aBepuwaibHii cragil odopmiieHHs poboTu. A cepest CTY/ICHTIB
JOCUTH MOWMPEHA JyMKa, 1110 Gi0JI0riuHa CTATHCTHRA € ITPCIMCTOM CKJla,l-
HUM H He ayxKe-170 noTpibHum it Giojora. MOMIMBO, B OCHOBI TakHX
YABJCHL JIEKATh TPYJAHOUI 3 MATCMaTHKOK ab0 3 HEJIOCTATHLO 3PO3yMise
BUKJIAZIaHHES [IPCAMCTA.

et miapyyHHK CTBOPIOBABCS HAMM 3 METON BMPIUIMTH 3d3HAYCHI LIPO-
6aevu. [0s10BHUM 3aBJaHHAM Oyl0 BUKNACTH 043081 KOHUCILIT, IPHHIMIK
A METOJM CTATHCTHKY B MAKCHMQILHO SICHIR | 3po3yminmiit dopmi. Y Tekeri
MiZIPYy4HHKA MaTCMATHUHE ODIPYHTYBAHUA MCTONIB ¢ OOMEKCHIM. 0COOIBC
3HAYCHHSA HAJACTLCS IX HPAKTHUHOMY BHKOpHCTaliHw. OcloBia yBara npu-
JLIAETHCH NUTAHHAM, IO BUHMKAIOTH Y OYib-AKOIO JOCHHHKA. 3MYIICHOIO
3BEPHYTHCS IO CTATUCTHKH:

— Hapimo # Ha sxomy cralii Jocstipkedus neobXinto 3Bepraries jo cra-
THUCTUYHOIO anaiizy?

— Skuil CTATHCTHYHUN METO/ BIAIIOBIAAE 1LIAM JOCITIZOKCHHS?

— JKui CTaTHCTHUHIHA KPUTCPIH ajeKBaTHUH JaHMM, 1O UVISIAIOTH
aHasizy?

— 51K i3 CTaTUCTUUHUX PE3YIIbTATIB 3poOuTH GioNoridHi BUCHOBKH?

10

[lepedrosa

[Ipamyorouy Han MiAPYYHMKOM, MH HE CTABMJIH 33 METY HAlaTH AITOPHT-
MH BHKOHAHHA CTATHCTHYHHUX TIPOHEAYD Y KOHKPCTHHMX KOMﬂ’}OTepi-xux
mporpaMax. ICHye JIOCTaTHBO PIZHOMAHITHE NpoOrpamHe 3abesneyeHHs 3i
craructuxu (STATA, SPSS, Statistica, Excel vouio), Horo BUKkopHUCTaHHs
Ma€ BEJIMYE3Hi 1IepeBard 1OA0 IIBUIKOCTI H TOYHOCTI B [OPIBHAHHI 3 pyy-
HUMH PO3pPaxXyHKaMH. OpHax KOPUCTYBaHHS UMMM HporpamaMu norpedye
BOJIOJIIHHS TEOPETHYHMMH OCHOBaMH CTAaTUCTHKH. KomIr'totep sabesneuye
TexHiuHUM OGik cnpasw, aze BuOip Merody W intcpmperauis wundp, sxi
nporpama BMaajia K pe3yJbTaT, 3aTHAI0THC 3a JOCIIIHMKOM. 3aNOBHEHHS
[POIIHHM, 110 ICHYE MK MOMXIMBOCTAMU KOMN IOTEPHHX Hporpam i cra-
HOM 3HaHb 3 €JIEMEHTAPHOI cTaTHCTHKH Y 6araTbox Gionoris, — ﬂpﬁ3ﬁaquHﬂ
1bOro IiApy4HUKA. 3acBOiBIUM Marepiaji, HaBeNeHHH y uinpyqnuxy, BH
B KOXHIH 31 CTATUCTMYHMX NPOrPam 3yCTPIHETE 3HAHOMI TCPMiHM i JICTKO
30plEHTYETECH Y PI3HOMAHITT] 3aMPOIIOHOBAHMX NPOLECAYP.

Mt ajpecyeMo ted niapydyHUK 010)10ram, MCAMKaM, (CHXonoraM, dap-
MAKOJIOIAM — CTYJICHTAM, acilipaHTaM, HayKOBMM CliBPOGITHMKAM i BUKIA-
JlaYaM — THM, KOTPI HOYHHAIOTH 3HAHOMCTBO 3 IiCH0 NUCIHMILIIHOIO, A TAKOX
JIOCBIJIYCHHM. | HAaBITh TaKUM, fKi HE JIIOONATHL MATEMATUKH a00 BBAXAIOTH,

110 HIKOJIM HE 3p03yMilO'l'b CTATUCTHUKH.
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3apa3 HIXTO He 3amnepeuye, U0 CTATUCTUYHMH aHAM3 € HeoOXiJHMM
B IOCHIAHMLBKIE poOoTi. MiX THMM y 0ararhOX €KCIEPUMEHTATODIB CKjia-
jjocd BIAHOLWUGHHH O HBOIO, AK J0 YOroch ApYropsiHoro. binbuiicts jo-
CJIi/IHUKiB-TIOYATKIBLiB BBAXAIOTS, WO rOJIQBHE — BUKOHATU EKCIIePUMEHT,
0/epKaTH AaHi, KOTpl IOTIM, K KaKyTh, «CTATUCTHYHO 00pobUATHY. [HIIMMY
C/IOBAMH, JI0 CTATHCTHKH 3BEPTAIOTHCS HE TOMY, L0 [I04YBAIOTh Y Hili noTpe-
Oy, 110 BHILIMBAE i3 camol CYTi JLOCTILDKCHHS, 4 TOMY, U10 «TaK LIPUAHATOY.

Hayxoseup 110BMHEH 0e340raHHO BONOLITH ClCUIAILHUMH METOJUKAMN
JOCIILDKEHHSA. AJIe TUIbKK LIbOIO I HAYKOBOT poboTu HeaocTaTHRO. Maso
ojlepxark Haykosi (akTh, ix HeoOxinHo npoawaniysaru. [lepumit eran
aHanizy — aHaji3 crarucruyHuit. Came craTUCTHUHME aHanii, a He cyd’ck-
THBHE BiAYYTTA, A€ BYEHOMY IIPABO BHKJIOUMTU 3 IOJAIBLIOTO PO3UIISLY
HECTAHJAPTHE CHOCTEPEXKEHHs, NiLiOpaTy aneKBaTHHM, a HE «3aralibHO-
IpUHHATHI» KpUTEPI JUIX HepesipKH 3anporoHoBaHoi ruiotesn. Yacro
OyBae Tak: 3i0paHO BEAMKUH CKCICPUMCHTILHUN Matepial, a aHalni3yBaTH,
BJIACHE KaXKy4H, HeMa 4oro. € Halip AanuX, 3i0paHux 6e3 11IeBHOT cucremu,
3 AKMX BaXXKO OJEpPHKATHU CKUILKU-HEOY/b LIHHKI Y HAYKOBOMY BIIHOLICHHI
pe3ynbTaT, OCKUIbKH npd (OpMYBaHHI NOPIBHAHHHX [Pyl AQHUX BHAB-
ngeTbest 3aHanTo Mailo. Tak BuiiuLio ToMY, L0 3a3aaerijlh He OyB npojlyma-
HU 00CAT HOCHI/DKCHHSA, 1 BCTAHOBJICHA PIZHULIA BUABILIACH CTATHCTUUMHO
HEHOCTOBIpHOW. B iHIMX Bunanakax o6csr nociipkeHs OyBac 3aHaiTo
BenukuM. Lle nae Giabur BUCOKY BIPOIiIJHICTB, YMM T4, KOTPY BBAXKAHOTh
JIOCTaTHLO. 31aBanocs 6, HIYOro CTPALUHOrO B 1IbOMY HeMac: yum Oithiug,
TéM kpawe. OnHak iCHYe NPHHLKMIL MEHIIC HE MOXHA, a Oiibwic He
noTpibHo. He norpibHo BuTpauatd Hac i MaTepiany na pobory, ska HiYoro
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HE AoAac A0 HaykoBoro BHCHOBKY. L1106 posyMHO Burpayarn pecypci; 1o
CTAaTMCTHUKH HEOOXi/IHO BAABATHCS HE HANpPHKIHUI LNOCII/pKEHHs, a 1ie Ha
crafii nJjiaHyBasasa poOoOTH.

TumoBa noMuIIKa, O BUABIAETLCA B 6araTbox poboTaX — BUKOPHCTaHHA
HeaAeKBATHOTO CTaTHCTHYHOro Kpurepiro. Ile mpmssomuTs 10 HeBipHOTO
CTATHCTHHHOIO, a II0TIM i Hayxoséro, BUCHOBKY H MapHuM, SKUIO HE
WKIUIMBUM, [IPAaKTHYHUM peKoMeHIauism. Bubip kpuTepiio Takox MOBUHEH
Oyrd OOIPYHTOBaHMHM 3a JOIIOMOTOKY CHEUialBHHX Jiff, SKI € 4aCTHHONO
3arajibHOrO HAYKOBOrO aHanizy. OCh Takuil OpukIag. Mano XTo 3 AoCiif-
HMKIB 3aMUCIIOETHCA HAJl PE3YJIbTATAMHU CKCIICPHUMEHTY, Y IKOMY OTPUMAaHO,
AK KaXyTb, HEraTUBHUH pe3y/bTaT: HE BUsABNEHA pi3Huus abo 3B’430K, HE
JOBEICHUH BIUIMB ()aKTOpa, IO BMBYACTBCA. 3a3Buuail Ui pe3ynbTary
LUpHiiMaoThes  OC33aCTCPeKHO HAa TiM JMmue nijcrasi, WO OTpUMaHMi
IIOKA3HUK € «CTATUCTHYHO HeBiporiHuii». A moxe, y peajibHOCTI Pi3HHUS
ICHYC, @jlIe MOTY/KHICTh KpUTEPI0 HENoCTaTHs, 1100 suABMTA 11 B €Kcle-
pumenti? Alic ucH MOKasHUK — MOTYXHICTh KPUTCPIHO — HPAKTHUHO HIKMUM
3 JIOCHIJHUKIB HC OUOBOPIOCTHCH.

He po3symiiouu 3HauCHHA CTATMCTMKM, ACAKI AOCHIAHUKH ICPEUAIOTH
¢paxtuuHuii Marepian ¢axiBleBl 3 «koMil'toTepHOI 00poOKku». 3a3suuail Le
MpaliBHUK 3 TCXHIYHOW OCBITOX a00 POCTO «KOMIT'IOTEPHUIt reHii». He
MAI04YM YSABU UPO CYTHICTH KOHKPCTHOI HAYKOBOI 11pOOJieMHU, BIH BUKOHYE HA
KOMII' 10TEPl PO3PAxXyHKH 1 UEpeuac 3aMOBHUKOBI Ocaiivu CraTMCTMYHUX
IIOKA3HHKIB, & TOM, SK PAaBMIIO, HC 3HAE, IO 3 HUMU POOHTH.

Bsaraii ciosa «koMIT'I0TepHi 1porpamMu» 0ararbox HayKOBUX NpalliB-
HUKIB, LI0 HE MAKOTh MATCMarHYHOT a00 TCXHIYHOT OCBITH, YKC BPOKAKOTh.
Im 3naeTbest, wo i iHmmx Tox. Haiwucasiun B Haykosiii poboTi gpasy «naui
CTATHCTHYHO 0OPOOJICHI 32 JOIIOMOI00 TaKOI-TO KOMII IOTEPHOT LIpOoIpamMu»
(nani Ha 3 —~S5 pAHKAX 103HAYACTLCA MapKa KOMIUorepa, HOro Texiuui
XApPAKTEPUCTHKY, HA3BA IPOIPAMH TOILO), BOHU BBAXKaIOTh CBOC 3aBjaHHA
OO0 iH(POPMYBAHHS YMTAYA PO CTATUCTHYHUI 2HANI3 BUKOHAHUM.

Jesiki Gepyrbes BupiiuyBaru 1pofiiemMy caMoCTiiiHO. YMOBH Ui LUbOTO
iCHy10Th. Y Ipojaxi BIOCTANbL 110CIOHUKIB 3 BUKOPUCTAHHS KOMII IOTCPHUX
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nporpam. Asie CJIiJI 3a3Ha4YMTH, IO HAABHICTh IPOrpPaM CTBOpWIA y OaraTbox
nociigHukie xubHi wamii. BOHM BBaXKalOTh, UI0 NOCUTH . BCTAHOBUTH TAKY
[OpOrpaMy Ha CBOEMY KOMII FOTEPI, AK HPOOJIEMH 31 CTATHCTHYHUM aHAH30M
BUpilarecs .aBToMarnuaHo. OaHak auBa He OyBac. TpamnseTses, 1O IMpo-
rpamu poOasATs NOMHIIIKH, 3 JOCIHIHUK, HE MAOUYy eJeMCHTApHMX 3HaHb 31
CTATUCTUKH, He 0aYMTh UbOrO, HABITEH AKUIO HAa BUXOAI 3 ABISETHCS HOBHUH
abeypa.

Vce Ginblie cTae HayKOBLIB. AKI HAMATAIOTECS CaMOCTIHHO posibpaTucs
B' KOMII'IOTEPHUX 1IPOrpaMax, BUKOPUCTOBYIOUM crielliasibal nocibHukn. Ha
Kalb, TEOPETMMHI BHKJANKM, HallKMCaHi aBTOpPaMM nporpaM, 3a3sHyaii
HEIOCTYIHI Juin. Gionoris. Pe3ynasTaToMm LBOTO CTANa Taka cUTyallis: ICHYIOTh
HOTYXKHI KOMIT FOTEPHI [IPOrpamu, a BMKOPHCTOBYIOTHCS BOHHM JUId Haii-
HPOCTIHX OOUMCAEHD, K JIEFKO BUKOHATH 33 JI0FIOMOIOI0 KallbKY/ISTOpA.
Ane pauilie, KOJIM JOCHIIHMK POOMB PO3PaxyHKH Ha KalbKyJIATOPAX, BiH
KOPUCTYBaBCs GOpMyJiami, 3BEPTABCSH 10 TabJIMLL CTaTHCTUHHHX KPUTEpIiB.
HicTaBmy KoMO IOTEPHY NPOIPaMy, JOCHIAHNK BiiIa19€ThCs BiJ PO3YMIHHA
TOTO, 110 BiH pobUTE | B yChOMY IIOKIAJAeThCs HA Te, 110 BUAAE MALIHHA.

Yce ue crajlocs TOMY, WO UpH IAroToBHi 6i0JIOris cTaTMcTHLl HC
NPULIAN0CA HOCTaTHBOT yBary. Panie Ha OioforidHux dakyibrerax yHi-
BepcuTeTiB BUxnamaBes kypc «biomerpis». Ls pucunruiina sinnosigana
3a3HaveHiil- merl, axmo 11 Buxkjaazany Oloyord. 3apas U0 JIMCHUIUIIHY
3aMiHeHO Ha «MaremaTuuni MeToxy B Giostoril 3 ocHoBaMM 1HQOPMATHKMW.
{i BuxianaoTe MatemaTuky i nporpamicTa. Lle aBTopchki Kypeu i BOHM
BiIOMBAIOTL LIHHICHI YCTAHOBKM BHKJIA[aud, WO 3a3BHYaAN JIAICKHA Bl
npobiaeM Oiosorii. TakuM YMHOM; CKJajacs NapajloKcalbHa CHTyauis:
iCHYIOTh BENHYEC3HI MOXIIMBOCTI KOMII'IOTEPHOT TEXHIKH, AJIC HEMAE MOXK-
nmmBocti edexTuBHO HHMM ckopucTaTucs. [lpuctynatn jo cratuctuusoro
aHanily 3a JONOMOTOK KOMI IOTEPHMX NPOIPaM, HE BMIIOYHM CaMOCTiiiHO
oJleprkaTi HeoOXigHi CTaTMUCTHYHI IOKa3HUKH, TaKk €aMO HCPO3YMHO, 8K
cijaty 3a KEPMO ABTOMOOLIA, HE 3HAIOYM NPABHIL AOPOXKHBLOIO pyxy. Mu,
YHIBEPCHTETCHKI BUKJIaHa4i Oionorii, sIK HIXTO, po3ymiemo U0 rpobicmy.
MocTiiino cninkywuuch 31 cryncHramMu, My 0auuMo ixHIO OC3IIOPaJHICTh,
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KOJIM BOMM IOYMHAKOTH CTATHCTUYHMH aHalli3 i OMHC pe3ynbTaTIB CBOIX
nociijpkeds. Bee ne cniomykano Hac CTBOPUTM NOCIOHUK, KOPHUCHHI caMe
I8 THX, XTO I[OYHMHAE 3HAMOMCTBO 31 CTATHCTUKOIO. MU HarnoOBHWIM :
MiAPYYHHK 3aBAAHHAMM, AKI HO3BOJATH CTYLEHTAM OIIAHYBAaTH TEXHIKY
CTATUCTMYHOTO aHaJti3y i HAaBUMTHCS 3aCTOCOBYBAaTH iloro Ha mpakTuii. Mu
nepekonaHi, o 6e3 po3yMiHHS 3MICTY CTATHCTHYMHOLO AHAMI3Y HEMOXJIHBO
eeKTMBHO BUKOPUCTATH CyH4acHi KOMIT' IOTEPHI nporpamu. Tpeba mam’stratu
110 KOMIT'IOTCD HE3aMIHHHH NpPU HAasBHOCTI BEJIMKO! KUIBKOCTI MOKA3HHUKIB
y BenuyesHux Bubipkax. bes xomn’iorepa HemoxJiMBa OaraToMipHa cra-
tHcTHKA. CTaTHCTHKA, KY BHKOPHCTOBYE OLIbMICThL JOCHIAHMKIB, ¢ Of-
HOMIpHOIO, ajic 6e3 ii OIaHyBaHHA HEMOXUIIMBO 3PO3YMITH it OUiblu cxnasHi
ANrOPUTMU.



OPIrAHISALIA
HAYKOBOI'O
OOCSIMKEHHA

1.1. CYKYNHOCTI'

1. Opzanizayis Hayko8o20 00cHOHCEHHS

Craructuudnii amaniz 3acTOCOBYIOTb lIp¥ aHamni3l Ipyn, [OYMHAIOYH
3 1BoX 00’exTiB. Byap-sika rpyla HesanexHo Big 11 po3Mipy Ha3MBa€ThC
cykynuicmio. Haiiuacrille AOCHIIHMKK MalTh CIpaBy 3 00 €KTamM, ski
(hopMyIOTH CYKYIIHOCTI, ajne IHOAI HAyKOBHi iHTepeC BUKIIMKAC HE cy-
KYIIHICTb, & OAMHHYHHHA OO0 €KT; y TAKHMX [MOCIIIKCHHIX CTATUCTHUYHMI
aHani3 He 3aCTOCOBYETLCA.

VYV CTaTUCTMLL PO3PI3HSIOTH  cenepanbii #  6ubipkoei CYKYMHOCTI.
IeHepasnbHa il BUOIPKOBA CYKYITHOCTI CIIBBIAHOCHTBLCS AK yite Ta Yacmund.
BubipkoBa cyxkynHICTh € 9aCTHHOI FE¢HEPAIbHOL CYKYIIHOCTI, stiKa B3sTa 1A

).lOCJli}_DKCHHﬂ 34 IICBHUMU NpaBijiaMu.

FEHEPAJIBHI CYKYITHOCTI

Tenepanvna cykynnicme — 3arajibHa KilbKicTh Opradiamie, 00’ €xTis, 110-
Jift ab0 CrIoCTepeIxe b, sIKi MAIOTh IPUHAAMHEI OJIHY CIIUIBHY pUCY. 3aIIEXKHO
Bifl 0COOAMBOCTEH AOCIIUKCHHS B 1IC UIOHATTS BKIAAACTLCS PI3HMU 3MiCT.
[enepanbHi CYKYIHOCT MOXYTh BKIIOYATH peanbio icHyloui 06 exmu. Toul
il reHepaIbHOIO CYKYIHICTIO MalOThb Ha yBa3i abconomHno éci 00’ €KTH, sKi
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MOXyTb OyTH BiAHeceHi JO Kareropii, W0 LiKaBuTh AOCHiAHHKA, [eHe-
PaNBHOI CYKYNHICTIO MOXe Oyru Habip yucesn, (o onucye aificui abo
nepeabavyBaHi BIACTUBOCTI 00 extiB. Axwo Ti cami 06’ckTn BUMIpsIOTECA
JEKibKa pa3iB y PI3HHUX EKCMEPUMEHTAILHUX YMOBaX, TO T'eHepalbHMMH
CYKYNHOCTAMH € TEOPETHYHO MO}UIMBI HAOOpH AaT, siKi OJIeprKaHi Ha OJHHX
i THX xe Pi3nuHuX 00’ €KTaxX y Pi3HAX yMOBax.

FenepasibHa CyKynHICT MOXKe OYTH 32 YMCENBHICTIO ckindennow a6o
HeckinyenHoro. Y OUILIIOCTE BHIIAJKIB reHepalibHa CYKYIHICTb PEasbHo ic-
HyIOUHXx 00’ €KTIB € YK€ BEJINKOI0, NPAKTUUHO HeCcKinueHHOw. Taka cyKyil-
HiCTH He MOXe OyTH BuBuYeHa B 110BHOMY 00ca3i. Po3mip Bubipku crocosHo
Hel € HECKIHYEHHO MaIMM. SIKIO I'eHepasibHa CYKYMHICTh Xoua il BelHka,
ajlc BCe-TAKHM CKJIAJAETHCA (3 CKIHUCHHOrO 4uciia 00’€KTIB, TO MOMKIHBO
BCTAHOBMTH, SIKYy 4acCTKy Bij Hel cTanoBuTH BuOipka. [Hoai po3mip reHe-
paJsIBHOI CYKYNMHOCTI MOXe OYTH HEBENHKHM 1 JIOCTYIHUM -JUIst CVifilbli020
GUBYEHHSL.

Kono o6’exriB. AKi HanexaTh rcHepalibHiili CYKYIHOCTI, BH3HAYACTHCA
3ajaycto, wo gopMymoe gocniguuk. Hampukial, HeoOXiuHo 3 acyBaTi, uu
BIUIMBAC PaZlOaKTHBHC BHIIPOMIHIOBAHHA Ha XPOMOCOMH SIO/MHH, A SKLIO
BIUIMBA€E, TO AkMM yMHOM. Lls Haykosa 3ajaya moxe OyTu supimesa 3a
JI0110MOroi0 Pi3HUX MiXOAIB. MOXHA MPOBECTH CKCIEPUMEHT 3 Afi palio-
aKTHBHOTO BMIIPOMIHIOBAHHA HA KIIITMHH JUOUMHH B KYIBTYDI (in vitro).
O06’exTOM HOCHUDKEHHS B TaKkOMY EKCICPMMEHTI ¢ oxpeMa KITHHA 3i
cBOIMH XpoMocoMamu. ['eHepasibHO CYKYIHICTIO ¢ BCI KILITHHH, SIKi TEeope-
TUYHO MOXHA OLEPXKAaTH HPH PO3IMHOMEHHI KYALTYpH. Taxky reHepaibHy
CYKYIHICTb MOXKHA BBAXKATH 1IPAKTUYHO HECKIHYEHHOIO.

Lis  HaykoBa 3azaya moxxe Oytn chopMynboBaHa iHaKIE: YU BILIMBAC
panioakTHBHHIA (OH HA 4ACTOTY XPOMOCOMHHX TIOLIKO/KCHb ¥ NPALiBHUKIB
aromuol enexrpocTaHuii? [Ipu Takii HOCTaHOBUI 3aja4i 06 cKraMu rcHe-
PaJIbHOT CYKYHHOCTI € HE KJIITUHHM, a moiHu. Taka reHcpajibHA CYKYIHICTh
TEXX HNPaKTHYHO HECKIHYEHHAa, TOMY IUO BHCHOBKM 1IPO Jil0 BHIIPO-

MIHIOBaHHSl HEPeHOCATHCA Ha BCIiX Jnojel, axi MO)K%TL MpaiioBaTH Ha
PHKAPNATICHKMA HALIOHANLHKA yRIBEDC:
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MoxauBuil 1 Takui BapiaHT 3ajadi: 44 BIUIMHYB OJHOPA30BHH BHTIK

panioakTUBHOI PEYOBHMHHU HA XPOMOCOMM MpALIBHHKIB aTOMHOI €JeKTpO-
ctaHii? I'cHepanbHOK CYKYIHICTIO B TAKOMY JOCHHDKCHHI € CiBpoGIiTHUKH
cranuii, axi nepebGysany B 30Hi mii pamiawii, O6csir i€l reHepanbHOl CYKyI-
HOCTI = KijibKa NECSTKIB a60 coteHs mozaeh. Taky reHepanbHy CyKYIHICTb
MOKHA BUBUHTH IIOBHICTIO.

BUBIPKOBI CYKYIHOCTI

VYV 6inbmiocti BUDAAKIB JOCHIAHMK Ma€ COPaBY 3 BCJIHKMMH TIEHE-
panbHUMHU CyKyNHOCTAMHU. [TOBHICTIO BHBYUMTH TaKi [CHEPANbHI CYKYIHOCTI
HEMOXKIMBO, i B LIbOMY HEMAae HEOOXIAHOCTI. YSBJICHHA NPO [EHEpaJibHY
CYKYIHICTh MOXHa CKJacTW 3a I 4acTHHOW — BHOIPKOBOK CYKYITHICTIO.
Bubiprosa cykynnicme, abo 6ubipka, — 1€ 4acTHHA I'eHepanbHOl cyxynﬁocﬁ,
o B3ATa 18 mociifxeuHia. Binbip o6’exTiB 3 reHepaibHOl CYKYMHOCTI
y BuOIpKy pobisTs, JOTPUMYIOUKCH npuHyuny eunaokosocmi. [lpu 1axomy
B1AGOp1 KOXKEH MPEUCTABHHK IeHCPaIbHOI CYKYIHOCTI, HE3aCKHO BIJ HOIo
IHAUBIAYaIBHUX OCOGNHBOCTEH, Maec pIBHMA 3 yciMa iHuiMMH ii YieHamu
II2HC MTOTPANUTH 10 BUOIpKH.

I3 BuKkopucTaHHsaM BUBIPOK BHPILIYIOTECH JBa BUAM 3a0ay:

1.3a BubipkoI0 OLIHIOIOTbCH HEBIZOMI I[1apaMETpH  FEHEPAIbHOT Cy-
KYIHOCTI (nepuia Mojielb FeHePanbHoi CYKYIHOCTI).

2.3’ACOBy€eThCA, UM BiANOBigae BUOIpKa I'eHEpaiibHili CYKyUIHOCTI 3 Bi-
JOMMMH napamerpamu (Apyra MOJesb FCHePalbHOI CyKYNHOCTI).

Binnosiguo 10 LBOTO BUAUIAIOTECA J1Ba TUIIM BMOIpok. Bubipka nepiuoro
TUITy POPMYETHCA B TOMY BUNAJKY, KOJIM 06’ €KTH BiLOHpAIOTHCA 3 8i00MOT
2eHepanbHol CYKynHoCmi 3 Hesioomumy xapaxmepucmuxamy. Taka subipxa
BMBYACTBCA JUIA TOrO, IOO CKAACTH YSABJICHHS PO BCIO I'€HEPajibHY
cykynHicts. Hanpuknag, HeoOXiqHO BCTAHOBHTM CXOXKICTH MAapTii HAaCiHHA,
sakuM Oyzde sacisHo Benuki tuiowd. Jljis UBOro y BHIIAJKOBOMY - IOPAUKY
BiIOHMpPaIOTL MEBHY KilbKiCTh HaciHHs ‘(Hanpuxnan 200) 1 npopolyyroTh ix.
Biacorox naciHuA (Hahpulean, 83 %) nae OpieHTOBHE YsBJIGHHA PO
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CXOxIcTh Bei€l mapTii HaciHHs. CXOXIiCTh HaCiHHA BPaxOBYKOThL I 4ac
MOCIBY: YAM MCHLIA CXOXICTh, TUM. Ginbite HEOOXiHO HACIHHA.

Jpyruii Tun Bu6Ipok — ue BHOIDKH, INOXOMKEHHA AKUX HeBigome (y3sri
3. Hegidomol -2enepanvnoi cykynnocmi). TIOKa3HHKM, OTPHUMaHi Ha Takii
BuOipLi, NOPIBHIOIOTE 3 MOKA3HMKAMM BIJIOMOI IeHEPaNbHOI CYKYIHOCTI,
7 poOUTECSA BUCHOBOK, 4M HA/JEXUTh HNOCIIIPKEHa BMOIpKA JO 1aHOi rede-
panbHOI cykynHocTi. Hanpuknal, € mapris HaciHHs i3 CepPenHbOI0 MAaco
Haciuus 517 mr. HeoOx1aHO BHPIMIUTH, YM BIIHOCHTBCA LS NAPTiA 10 COPTY
13 CEPE/IHBOIO MaCcOi0 HACiHHA 495 mr.

HajiyacTie QOCAIHMKY MalOTh COpPaBy 3 AEKiibKOMa BUOipKamu. Bu-
Oipku MOXYTh OyTH HesanedcHumu;, 06’ €KTH, IO CKIANAIOTH Taki BUOIpKH,
HE3AIKHI OAMH BiJ OfHOrO. SIKWO 3 KOXHMM 06 €KTOM OjHiel BHOIpKH
CNIBBIAHOCUTBCA MEBHUE 00’ eKT HIIOT BUOIPKH, TO Taki BUOIPKHU € 3areic-
Humuy; 0GIp 06’eKTIiB y Apyry BHMOIpKY BHM3HA4acThCH THM, AKMH 00 €KT
HOTParMB y niepiuy BUOIPKY.

[lapamerpu i cTaTUCTHKH

YuciioBi 3HAYEHHS, 10 XaPAKTCPU3YIOTh I'CHEPAILHY CYKYIHICTh, HA3U-
BalOTHLCH cenepaiteiuMy. napayvempamil. Bouu nossauaiorncs I'pCLILKUMH
Jirepamu, HalpMKiai w — cepeins apudmernuda (Qus. n. 3.1), o — cran-
Japrie BixuwicHHs (uMB. 11. 3.2). p — xocdiuicHt xopeusiuit (uus. . 10.1).
UnCiloBl 3HAYCHHA, IO XAPAKTEPH3YIOTb BHOIPKY, HAIUBAOTBCH GUOIP-
KOGUMU XAPUAKMCPUCIIUKAMU, 860 CmamucCmuKdaMil., TX [IO3HAYAKTHL JIATHH -
CHKHMH JIITEPaMH: X — cepeiitia apudMeruuta, s — Cravjlap e BiJIXHICHHS,
r — kocdiuicHT kopenaii. Yci CTATUCTHKM MAlOThL CTATHCTHYHY HOXHMOKY
(uuB. n. 5.1). [Tapamerpn He MaloTh CTATUCTHYHOT NOXHOKH.

1lo onepxyroTh HPH OOUMCICHHAX — napameTpu ab0 CTATHCTHKH — 3aiie-
XWTb Bif TOYO, KA CYKYIIHICTb JIOCHIIPKYCTBCS — FEHEpalbHA UM BUGipKOBa,
Sk MM BXC 3a3HauaNM, TEHCPAlbHA CYKYMHICTh peaibtinx o0 exris, aky
MOXXHA BMBUMTH LIUIKOM, 3ycTpivacThes piuko. Taka curyauis moxiusa,
HAIIPHIOIAL, [IPH BUBUCHHI O3HAK HOBOI 1I0POJIM TBAPUH, LIO HAJlivye KiIbKa
ACCSTKIB OCOGMH 1TOMY MOCTYHA JUiA CYLIJIBHOTO BHBYCHHA. SIKLIO
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BIOMETPIA. I. Xapaxmepucmuku poznodinis
BHBYAIOTHCA BCI-iCHYIOYi-Ha NEBHHH MOMEHT OCOOMHM IOPOLH, TO BOHH
CKJ1a1al0Th IeHEpAIbHY CYKYITHICTD, TIOKA3HUKY KOl € mapameTpaMu i tomy
CTATUCTHYHOI MOXUOKU He MaroTh. CHTYyalil0 MOXKHA NPEACTABUTH 1HAKIIE.
Skwo Hopa nopopa Oyne pO3IBOAUTHCH, -TO. iICHYIOWYy Ha IIGBHMH MOMEHT
rpyfy BapTO PO3INIAAATH SK BHOIPKY IPAKTHYHO HEOOMEXEHOI CyKYIHOCTI.
V ubOMy BHUNEAKY IOKA3HHKH HUHI iICHYIOUOI IPYIIN € CTATUCTHKAMH 1 J]at0Th
YABJNCHHS NP0 MaiOyTHI MOKONIHHA 3 JSAKOK IOrpIlUHICTIO, TOMY MaloTh
noxu6Kky BiGipKOBOCTI.

1.2. METOLONOrA HAYKOBOIO AOCHIIKEHHS

EKCIHEPUMEHT 1 CIIOCTEPEXXEHHA

IcHyroTh [Ba OCHOBHI MCTOLM [OCIIIPKGHHS — GKCIICPMMCHT i ClLOCTe-
pexxennst. Crnocmepesicenusi NPUILYCKAC BHUBYeHHA 00 cKTa B IPUPOLHMX
yMoBax. [IpoBoisiuy CIIOCTEPEKEHHA, BUIPOOYBay HC CTBOPIOC ClICHiaIbHHX
yMOB, a OCOOJMBHM 4YMHOM Opranizye ob'exru Ta sicraBuse ix. Excnepu-
MeHm — (e BMBUCHHS 00’€KTa B IUTYYHO CTBOPCHMX ymoBax. B excucpu-
MCHTI JIOCHIZIHHK KOHTPOJIIOE YMOBH Ta KCPye (AKTOPOM, L0 HA3ZUBACTHCS
nesgexcrolo  3miniofo.  EKCLepUMEHTaTop crocrepirac, 8Kk Ll Jicio
(baxropa 3MIHIOETLCA O3HAKA — 3A1eHCHA IMIHHA.

o6 obraui3ysa‘m JOCIII[DKEHHSA, BUIIPOOYBAY LIOBMHCH BUPILIMTH, 110
came BiH Mae ojcpKarTd. Bid LbOro 3aIekKHTh KUILKICT JOCIKYBAHOTO
Marepiajly Ta YHCJIO TPyIl, SKUMH BiH npeacTasicHuid. Yci Haykosi 1ipo0ie-
MH 3BOAATLCH 10 OCTAHOBKM THIIOBUX 3aja4. OJHICIO 3 TAKKHX 3a/a4 € ana-
3 posnoniny o3zHaku. Jis BupimieHHs Takol 3a/1aui JIOCHTL OfMIET rpyun
o0’exriB. Ha oaHiii rpyili npoBOAMTHCA TAKOX aHaNi3 3B’ 43Ky MIK O3HAKaMH.
slxmo croiTh 3a1aua 3°5CYBaTH, K BIJIMBAC HA O3HAKY ACAKUA dakrop, He-
00OXiJHO OpraizyBary fpuHaiMHI [Bi rPyNnu 06 CKTiB — KOHTPOJILHY i eKc-
nepuMenTanbHy (0cHOBHY). OCHOBHA rpyna IAArac CKCUCPUMCHTAIBHUM
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BrnuBam: ji 06’€KkTH MIQNAIOTHCS ONPOMIHEHHIO, Al XiMIYHHX MyTareHis,
MKAPCBKUX TIpenapariB, xap4oBux A00aBOK, (I3UYHOMY HABAHTAKECHHIO
towo. [Ticna 3akiHYEHHA eKCIIEPHMMEHTY OCHOBHA TIpyIa MOPIBHIOETHCA
3 KOHTPOJILHOIO, 00’ €KTH AKOI He migmaBanucs siuiusam. CTymHiHb Ta Xapak-
TEP PO3XO/PKCHb MiXK KOHTPOJBHOK TR OCHOBHOW IPyIaMU J103BOJAIOTH
OLiHMTH AII0 EKCHCPUMEHTAILHUX (akTopiB. KO BUBYAECTLCA Aisl KilIbKOX
¢bakTopiB (uM pI3HMX IHTCHCHBHOCTEH OJHOro (hakTopa), 4dcCio rpyn, Bin-
MOBIJIHO, 361bLUYETHCS.

QopMysaHHs Dyl NOPIBHAHHA — Herpocte 3aBaanus. Yacrto MeToauuHi
TPYJAHOLL BUKJIMKAE CTBOPCHHA KOHTPONBHOI rpynu. OpraHizauis excuepu-
MEHTY 33 CXEMOIO «j10 i 111C/IA» A03BOJIAEC CTBOPHUTH HAMOUIBLI ajICKBaTHHI
KOHTPOJIb: TOH caMuil 00’ CKT y AOCHIPKCHRI Oepe yyacts ABIYi: OJHH pa3 —
SIK KOHTPONbHHUI (N0 BIUIMBY), APYrHil pa3 sK CKCNEPUMCHTANbHUM (ricis
BILIKMBY). OCKUIbKH 00’ €KT IAeHTH4HUI 110 camoro cebe, BiH € juin ceOe Hail-
KpaluuM KoHTposiem. [Iposojsiun CKCICPUMEHTH 33 CXCMOK «JIO i LIC/Is»,
JIOCHILHUK MOXC 110TpalTy B rnactky. lHomi cam BHMIp, wIO poduThes 110
BIUIMBY (paKTOpa, 3MIHIOC 03HAKy, TOOTO € HeBpaxoBaHuM BiuiMoM. Ha-
HPUKIIAJL, MM XOTinn 0 3’5CyBaTH, UM BIUINBAE BXUBAHHS [IMBA HA WBUJKICTL
Oiry, 1 Ul LLOro ACKUILKOM CTYIGHTAM 3aIIpOIIOHYBAIM HPOGIITH JUICTaH-
uit0. Yac nepuworo npobiry npuiHsuim 3a kowrpois. [licss 1boro KoxHoMy
CTYJICHTY 3a1IPOTIOHYBAJIN BUITMTH OaHKy I1HBA Ta NONPOCHIIN LIPOBIITHCS Lie
pa3. Busisirocst, 1o 4ac upodiry tiel & aucranuil 8 Apyrud pas BUABHBCS
OutpinuM. Ui o3Hauae e, 1o [MBO 3HHXKYE 1BMAKICTL 6iry? Criuauto Bij-
HOBICTH, HOMY CTYACHTH OIriiM HOBUILHILC — M 4EPEC3 [IMBO, YU BTOMMWINCH
nicss uepioro poGiry.

IH111010 1ACTKOK B CKCIICPUMCHTL «/10 H Iicish» MOxe Oyru uac. [Jloku
TPHBAC EKCHEPUMCHT, Y JIOCIHIDKYBAHUX 00 CKTIB MOXKYTEH BIAOYTHCS BiKOBI
3MiHM (13ionoriunnx QpyHKUiN, OI0XIMIMHUX npouecis, roBesinku. Ocol-
JAMBO HOMITHI BOHM Yy BWIIB 3 KOPOTKUM XHUTTEBUM LHUKJIOM. Y JioicH oiHO-
MICAYHA PI3HULS Y Billl HECyTTEBa (32 BUHATKOM LEPIINX MICSALIB KHUTTA),
aje JUis MHLUGH, TPHBAIICTD XUTTH kX criagae 11,5 poky, uc Beiaukui

4aCOBUM llpOMi)KOK. YUPOLUOBIK AKOI'0 ‘TBAPHHA MOXC BHPOCTH, C1aTU
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CTATEBO3PLNIO YM IOCTapiTH. PO3rnsHeMo MpUKNam, KONY BUBHAETHCS s
CTEMYJsITOpa Ha 36inbMIeHHS Macu Tina. Ilepen nmoYaTkoM eKcnepuMeHTy
MOJIOAMX TBAapHUH 3BAXYITb, a MOTIM [POTATOM [CKiIBKOX MICSLIB BOHH
OLEPXYIOThb 3 DKEIo CTUMYNATOpP 3pocTy. TBapmuu HabuparoTh Bary. Tpeba,
OJlHAK, MaTH Ha yBa3i, 10 TBAPUHH POCTYTH i JOJAIOThL y Ba3i B OyIb—AKOMY
BUNAZKY. Y FaKMX BHMIIAJKAX 3HATH HEBM3HAYCHICTb JONOMArac KOHTPOJILHA

rpyna. CxeMa «KOHTpOJIb — JOCHi)» Oinpiil BiinoBigae noaioHUM caTyallisM.

BUBIPKOBUI METO/ JOCJHXKEHHS

Ockinbky BUOipKa — L€ YacTHHA TEeHCPANILHOI CYKYIHOCTI, BUHMKAE pPsijl
[UTaHb: HACKINIBKY NPABUIILHO BOHA BijloOpa)kae reHepajibHy CYKYIHICTD, 4u
JIOPIBHIOIOTh NIOKA3HUKH, OOUMCIIEH] st BUOIPKU, IOKA3HUKAM r€HCPaIbHOT
CYKYIHOCTI; 3 KO BIICBHEHICTIO BUCHOBKH, OTPUMAaHI HA BHOIpLI, MOXHA
[EPEHOCUTH Ha I'CHEPalbHY CYKYITHICTE?

Xoaua BuOipka He MOXe abCOMOTHO TOYHO XapakTCpPU3yBAaTH ICHE-
pansHy cykynHicth. IIpu dopmysanui subipky B Hel BMIIa4KOBO HOTpAll-
JA0TH Ti YK iHW 00 ekTH. Yepes BUNaiKOB! IPUYUHU Pi3HI BUOIPKH, B3ATI
3 ofHi€el # Tiel x CYKYIHOCTI, OyAyTh PO3DI3HATHCA, IXHI XapakTCPUCTHKH
He OyayTh LijkoM 30iraTucs OjHa 3 OJHOIO Ta 3 IEHEpaJibHUMM Iapamer-
pamu. ToMy cyauTu npo reHepajbHi napamerpd 3a JOIOMOIOW BHOIPKH
MOXHA JIHLIC MTPUOIKU3HO, ITOLIMPIOBATH BUCHOBKH 3 BUOIPKM HA I'CHEpabHY
CYKYIHICTb MOXCHA 3 MEBHOIO HMOBIPHICTIO.

3 po30ikHOCTI BHOIPKOBUX XapakTCPHCTHMK 1 I'€HEpaJIbHUX IIapaMerpis
BUHMKAE ocoOAuBuil BHA 0DOXUMOOK HOCHIMKEHHS — CTaTHCTH4YHI, abo

CTaHJAPTHI, moxuOxu (auB. 0. 5.1) .

Mpunuun BunaaxoBocri

IcHywotbs npaBuna GopmyBaHHA BHOIPOK, AKMX CHiZL JOTPUMYBATHCA I1i[
yac nobopy o6’ektiB s jgociipkeHHs. OCHOBHMH  LPMHLMII  [IpH
dopMyBaHHi BHOIpOK — eunaokosuii 0obip, abo dobip 3a npunyunom
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sunaokosocmi. Ilpyu TakoMy A06OpI KOKHUI [TPEACTABHUK TeHEPATBHOI €y~
KYIHOCTI, HE3a/IeXHO Bia HOro IHAUBIAYaILHUX OCOONMBOCTEH, Mac OjHA -
KOBMH 31 BCIMa IHIIMMH NPEICTABHUKAMM [E€HEPAIbHOI CYKYIHOCTI IIAHC
MOTPAIIUTH B JIOCII/PKYBAHY TPYILY.

[Tpu ¢dopmysanHi BUOIpKH He MOXKHA HAJABATH OEPEBAry AKUM-HEOYIb
06’ ckraM — HalOINBI TUMOBMM YU TakuM, IO 3HAYHO BIAPI3HAIOTHCA Bij
inmux. Ilpu pobopi THNOBUX 06’€KTIB BUIydHalOThest MexoBl (Gopmu, mro
UPHBOJMTL A0 3aHMXKCHHX OLIHOK MIHJMBOCTI. 3aXOMJIEHHS HECTaHAapT-
HUMHK 00’€KTaMM CHOTBOPUTH XapakTep PO3iIOiny O3HAKU, MONKE CTBOPUTH
UI1103110 GIMOAATLHOCTI PO3IIOALIY, HE [aCTh YABJIEHHA NP0 HalOLIbm THIIO-
Buit 00’ext. Henpapunbuo BizOuparn HalkpacuBilIMX, COOKIAHUX, TUIBKM
OLIHX YW TINLKYU CIPHX: THX, XTO HE TiKa€, HE KycacTbes Towwo. HernpaBuabHo
dopvysary Budipky Tak, o6 y Hiit Oyia, HANPUKIAA, TPETMHA KPAIMX,
TPETHHA cCpeIHiX 1 TpertHHa ripuinx o6’ ckris. Binbupatoun 06’ €kTH TakuM
YHHOM, MH MAacMO Ha yBasl, U0 BAXC 3HACMO iXHI BIACTUBOCTI, XOya
HaCUpaiLl 1l BAACTHBOCTI Ti5IbKY TPCOHA BUBYHTH.

byjb-ska ocobumsicrs, Oyab-ska AKIiCTh 00°€KTa MOXC BIUIMHYTH Ha
JIOCIHPKYBaRY O3HAKY. Binomo, HAanpuKIaj, WO TEMICPAMCHT TBAPHHM
BIUIMBAC HA PC3YJIBTATH CKCIICPUMEHTIB, Y AKAX BUBUAIOTHCK 1I0BCAIHKOBI 1M
ncipodisionoriuti ocodmsocti. 3j1apanocs 6, TEMIIEPAMCHTOM MOMHA 3HC-
XTYBATH, AKIIO BUBYACTHCA BILUIKB J_IiCTVl Ha 3pocTaHHA MacH. OJlHaK B opra-
HI3MI BCC € B3ACMO3ANCHKHUM, | PYXJIMBICTD HCPBOBOIICHXIMHHX 11poLECiB
BINIMBAC TAKOXK Ha 34CBOCHHA DKi. SIKWIO iUl NOCHIDKCHHA 3apajd 3pyM-
HOCTI BILIOpani HAHOLILIN CHOKIHHI TBAPUHM, TO PE3YJILTAT, UIO0 OTPHMaHMIL
Ha Takiii BUOIPLE, HC XAPAKTCPH3YC BCIO IPYIlY. y SKill € TBAPMHM 3 pi3tnM
TCMIICPAMECHTOM.

Ha npakruui nyxe cxylaiHo HeynepeKeHo maifiTh 10 106opy o6’ cx1in
y Bubipky. B igcabnomy Bunajsky 40Gip IOBUHEH BUIJBLIATH AK Ke-
peOkyBanns. Y BUGIpKy 00’ CKTH IOBMHHI IOTPAILISATH HABMaHHA — TaK, HiOu
X HOMICTHAM B MIUIOK | BMitMasM 13 3aiunouteHuMy ouuma. Ha npaxtuui
poGusre Tak. OO0’CKTH HOCHIIDKCHHS HYMCPYIOTh, [OTIM Y BHIIAIKOBOMY
HOPAAKY BiuOHpaloTh NOTPIOHY KiibKicTb. MOXHA TAKOX CKOPHCTATHCH
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Tabnuuero BUNaAKoBUX yucen (aus. Tabn. 1 Jomarka). HeobxigHy KinbKicTs
BHIIAJIKOBMX 4HCE] MOXHA CKJIACTH 3 HabopiB uudp, y3aTHX BILIOBIAHO [0
Oy/Ab-1KOro NPMHLMITY: HABMaHHS, 3BEpXy BHH3, IpABOPYY, AIBOpYY, mipsa,
4epe3 OJHY ToLO. Y 3aIeKHOCTI BiJ uucia 06’ exTiB MokHa OpaTtu ogHy, A8l
nepuii, ABi ApyTi HHGPH.

Crniocobu podopy o6’extiB y BHOIpKY

IcHytoTs pisHl cucTeMH 106Opy 06’€KTIB 3 reHepalbHO! CYKYNHOCT
y BubipKky. Ilpu Bunankosomy nosmopnomy dobopi 06’ exti BinbuparoTses
y BHOIpKy, a micis BUBYEHHS [IOBEPTAOTHCH B IeHepalibHY CYKYIHICTh.
Y TakoMmy BUNAAKY Ti K cami 00’ €KTH MOXYTh 3HOBY [1OTpPANUTH Y BUGIPKY.
Hanpuknaz, micaa Toro, AK BH/IOBJIEHI B TNPUPOAI TAa BHUBYCHI TBapUHM
BUILYCKAIOTLCSE HA BOJIIO, BOHH MOXYTh OyTH Lie pa3 1iiMaHi Ta BpaxoBaHi.

[pn Bunankosomy 6Hesnoemoprnomy 0obopi 06 €KTH HE [OBEPTAKYTHCS
B I€HCPallbHY CYKYIHICTE 1 HE MOXKYTh NOBTOPHO notpanuTy y Bubipky. Tak
OyBac, sSKILO BUJIOBICHHX TBAPUH MITATb ICPE THM, K BUIIYCTHTH HA BOJIIO.
SIKIo TBapHHA 3 MITKOIO BHJIOBIOETHCA 1I0BTOPHO, i1 [HOBEPTAIOTH Y 11PHUPO -
ay. ExcriepuMenty 3 1abopaTopHUMu TBAPHHAMHM LPOBOUATLCA HA BUOIpKaAX,
CKJIQJICHUX BUUTOBIJHO O NPUHLHMILY OE3II0BTOPHOIO J000pY.

[pu arexaniunosmy 0060pi reucpanbia CYKYIHICTL NONUIAETHCA HA PiBHI
HaCTHMY, 1 3 KOMKHOI YACTHHH BHMAAKOBHM YMHOM BLIOMpAEThCs 10TPibHE
yuciao o6’exri. Harpuknan, tepuropis 30mpauss 3paskisB moxe OyTu
MEXaHIYHO MOAUICHOI HA AULIHKK PIBHOI LWIOMi ~ KBaJpaTH, I 3 KOXHOIO
KBajpata Oeperbcsa oAuH exseMiup. MoxHa 3 yciel 1pyun, Haupukna, 3i
CNKUCKY CTYAEHTIB, BIAOUPATH KOXKHOTO IV ATOTO, ACCHTOI'0, COTOIO TOLLD.

IIpu munogomy nponopyiiinosty 0obopi revepaibHa CyKYNHICTb 3a3jia-
JIETi/lb BUBYAETHCS 1 PO3ALIACTBCA HA munosi epynu (HaupuKiial, JIojIn rpy-
MyIThCs 3a crarTio, upodecicro). [1oTiM 3 KOXKHOI YACTHHH BHUIIAIKOBHM
YHHOM BLIOUpAEThCs Nponopuiiita i po3mipaM KuibKICTb 00’ €KTIB.

Ipu cepitinomy 0obopi redepanbHa CyKYIHICTh IMOAUIETBCA HA YacTH-
HU — cepii. [loTiM BHIIAJKOBHM YMHOM BinOHpalOThCA NEBHI cepii Ta 1ocii-
IKytoTees noBicTio. Haifuacrimie cepii BUAUIAIOTL 33 TEPUTOpPiaJIbHUM
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NPUHIMIOM, BUKOPHCTOBYIOYH 10411 Ha KBajpaty. Takuii cnoci6 36upauHs
MaTtepiany BHKOPHCTOBYETHCA, KOMM 0G’€KT PIBHOMIPHO pO3MOAineHMH 3a
apeanom.

PenpeseHTaTuBHa Ta 3mileHa BuOipku

Bubipka, copmMoBaHa BUIIALAKOBUM UYHHOM, € Penpe3eHmamugHor, TO0-
TO NpeACTaBHMIbKOK. Taka Bubipka LioHalikpalne BinoOpaxae renepaibHy
CYKynuicTb. Ilpn HeBHIIaAKOBOMY 1060pi 06 €KTIB HOCHIKEHHS Y- BUDIpKY
BOHA Oyue 3zwmimyenorw. Bubipka BUSBIAETHCA 3MIILUEHOW, AKIO 006’ €KTH
noTpanuAn B Hel HC BUIAJKOBO, a BUINOBIHO A0 sSKOro-neGyab HPHHUMIY
(106ip «cepenHix», ROOIp «HAHOUIBLI TUIIOBMX», A06Ip «HAKGIABILIKX»,
TEHACHLIHHICT JOC/IZHMKA Ta iH.). PoGoTa Ha 3MiweHnx Bubipkax npu3so-
JHUTH J10 HENPaBUIbHHX BUCHOBKIB,

Panpomizanis

Y neskux nociaypkcHHsX BiniOpani y BuOipky 06’ckTH HeoOXinHO
PO3HOAUIATH 33 OKPEMMMH CKCnicpuMeHTanbiumu rpynamu. Take rpy-
ItyBaHH HEOOXIIHC, HalpUKIad, UPH MOCHUPKEHHI BIUIMBY HA O3HAKY
nekinbkox Qaxropis. Posnouin 06’ cKTiB y MOpIBHIOBaHI IPYIIM BUKOHYCTHCA
sunaaxkosum yrHoM. Llg npouetypa HasuBaeThCst pandomizayicto (Bij anriL.
random — BunaukoBuii). PaHnomizauilo 1PoOBOATSL 32 JIOMOMOIOH xeped-
KyBaliHs 200 1abaull BUNAIKOBUX YHMCCIL.

O6csir Bubipkn

CkutbkH 00°ckTiB NOTPIOHO BHMBUMTH, WIOG oncpxary BiANOBiAb Ha
1locTaRlicHe Haykose nuranHa? Hepinko Bsaxaerscs, o unM Oinbuic, THM
kpatic. OjiHAK HC Besika Besinka po6oTa 3aciyrosyc cxsasicHas. O6csr jo-
CHIJDKCHHSE OOMCKYETLCS 4acoM 1 MATCplajibHUM 3a6e3ticyennam. Burparn
4acy, PCaKTUBIB. aMOPTH3auisl 0ONA\HAHHS 1HOHAJ] HEOOXIZHOCTI HE BHUPAB-
naHi. AKul0 BpaxyBaTy BUCOKY BapTICTh 6araTbox CyyaCHUX METOMKMK, TO HE-
PO3yMHE CTaBJICHHA 10 KUILKOCTI MaTCpially CTaE EKOHOMIYHOIO KATEropicto,
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a AKWO JOCHIIKEHHS MOB’s3aHe 3 BUKOPDHUCTAHHAM TBAPHH, TO i MOpasb-
HO10. PoGoTa, 1110 nepefbayae BUTyYCHHA OPradisMiB 3 OPUPOJH, MOXKE 3aB-
Jarty it BigayTHOI Koau. KpiM Toro, 36inblueHHs $akTHuHOro MaTepiany
Iicns meBHOl KUIBKOCTI iCTOTHO Hi4Oro He 3MiHC. Ilpu mnanysanHi uucna
00 eKTiB CJiJ KepyBaTHUCs MNPaBHIOM: MEHLIE HEe MO)KHA, a Oiubme He
noTpibHO. OnTHMANBHUIH 00CAr BUOIPKH MOXKHA OLIHHTH 3a POPMYJIOHN:
t2 Sl s
== |
e t — HOPMOBAHE BIAXMJICHHS, 3HAYEHHS SKOr0 BU3HAYAETLCS OUIKYBAHOIO

(1.1)

n

fiMOBIPHICTIO GE3110MHIKOBOrO MPOrHo3y (AuB. 5.2); § — CTaHJAPTHE BIAXH-
eHHA (BU3HAYACTHCH MPUONM3HO 32 pPo3MaxoM Bapiauii o3Haku 3a Qopmy-
a0 R=6s) (aus. 1. 3.2); A — DakaHa TOYHICTH QOCHLLKEHHSA, MOKIUBE
BIIXMIEHHA X Bif W (3a0a€ThCs JOCTHITHHKOM). \

Yucno 06’ ekTiB 3a1ekuTh Bil yMOB, HIo 3ajatoThes. Cepel LUHX yMOB —
TOYHICTh JOCJH/KEHHS, IMOBIPHICTB, .3 AKOK XO04yTb 3pPOOMTH IPOIHO3,
noTyXHiCTh MeToxy Ta 1. O6 ekrip y Bubipui mae 6yTn focuth Oarato, 1100
33 HUMHM COPMYBATH NPABUILHE YSABIEHHS IPO I'eHepajbHy CYKYIHICTb.
Uum Oinplie 00’ cKTIB, TMM MEHIUE CTAaTHCTMYHA oxubka, aje nicis Jo-
CATHEHHs BH3HAYEHOro oGCAry mojasnblue 30inblieHHs BUOIPKU HE YMHHTH

ICTOTHOrO BIUIMBY Ha pe3yJIbTaT.

Yuca0 ocHOBHUX i BMMiploBaHux 006’€KTiB

[HO4] B JOCHIIKSHHS BKIIOYAETHCS O3HAKA 3 MHOKHHHOIO XapaKTEPUCTH-
KO (HanpHKiaj, XapakTepucTHka jAepeB 3a Macon Iiogis). Ilianywre
YHCJIO OCHOBHMX 00’ €KTiB (aepeB) 1 uucno BUMIpIOBaHUX 00’ €KTIiB (3aranbHe
YuCII0 II0AIB). Yucay OCHOBHUX 00’ €KTIB BIAIIOBIZAE YUCIO BTOPHHHUX LAT,
a YHCITy BUMIPIOBaHHX 00’ €KTIB — YMC/IO0 NEPBUHHUX jAaT. CliBBIAHOUICHHSA
KiIbKOCTI MEPBUHHUX i BTOPHHHUX AHAT B 1J€ajbHOMY BUINAAKY IIOBHHHE
BUpaXaTUCA HOpMYIIOK: ‘

n= 2, (1.2)

I€ N — KiIBKICTh OCHOBHHX 00’ €KTiB (BTOPUHHHX JAT), i; — KUIbKICTh BUMi-
proBaHux 00’ exTiB (MEPBUHHUX 1AT) A4 i—'0 OCHOBHOTO 00’ €KTa.
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ByBaroTe curyali, KONH Lid YMOBa He MOXe OyTH BHKOHaHOw. Hanpu-
KJI2J], HCMAa€ JOCTATHBOI KUIBKOCTI OCHOBHUX 00’ €KTiB (IepeB), 4u 3 OJIHOro
OCHOBHOTO 00’€KTa HEMOXJIMBO OACPXATH HEOOXimHY KIUIBKICTE BHMMI-
proBanux 06’ €xTiB (IUI0AIB). Y TakoMy BHIAAKY 30iNbLIYIOTh YHC/I0 BUMIpIB
3 0j1HOro 06’eKxTa 4u 301LILIIYIOTH YHCIIO 00 €KTIB Tak, 1100 YMCIO NEPBUH-
HUX 2T (I110AIB) BiJITOBIAAN0 3a[LIaHOBAHOMY:

>n; = nn;, (1.3)

Jie > n;~ 3arajlbHa KUIBKICTh HEPBUHHUX JAT, 1 — KiILKICTL OCHOBHMX 00 €K-
TiB, 1;— KiNBKiCTh 06’ €KTIB, 1110 BUMIPIOBaHI Ha OQHOMY OCHOBHOMY 06’ €KTi.

dopMyBaHHs MOPIBHAHHUX BHOIpOR

Y JesKHX JOCHI/DKEHHAX mo1pibHo chopMyBaTu ORZHOpIAHY rpyny
JOCTIpKYBaHUX 00 exri. Tax, Hanpuknal, BMBYAIOYM BIUIMB Pi3HUX JI03
MyTaredy, €KCIEPMMEHTATOPH HiAOHPAIOTH TBApHH OJHOIO BH/LY, LIOPOAM,
crari, BiKy, AKi YTPUMYBAIUCA B OJIHAKOBHX YMOBax. Yci rpynu, 1o BHKO-
PUCTOBYIOTLCS B €KCHEPUMEHTI, MalOTL OyTH nopigusnnumu, 10610 piBHO-
uiHHuMu. HenpasuibHo, HapHIIal, B OCHOBHY rpyIty Habuparu moucit i3
3aiiBOI0 Barolo, a B KOHTPOJBHY — 3 HOPMAJIbHOW, OCKIILKHM 1E IO eKche-
PHMEHTY BOHM BXKE HAJICKAIIM 0 PI3HHX CHCPAIBHUX CykymHocTeii. Oni-
HIOKYU €(PEKTHBHICTb METOJAMK HABYAHHS, HONPABWILHO B OJHY TIpymy
Habpatn airtell 3 Bucokumu IQ, a B imy — 3 Hu3bkUMH. HeobxigHo mo
MOXJIMBOCTI BUPIBHATH B IPYyNax BCi XapaKTCPHCTHMKH, LUO MOXYTh YIUIM-
HYTH Ha JOCJIPKYBAHY O3HAKY.

BupiBHiOBaHHA MOXHa 3AilicHUTH y pisuuit croci6. [Ipunycrimo, mo
BABYAETHCA 3aJIEXKHICTh MEBHOI O3HAKHM BIJ ctati. [Ipn ubomy MoxHa cdop-
MYBATH IPYIly XJIOM4MKIB i Ipyny J1iBHATOK OJHOIO BiKy, Hanpuknal 10-piy-
HUX. ['pynu MOXYTh GyTH HEOJHOPIAHMMM 32 BIKOM, ali¢ y [bOMY BUIIAIKY
HeoOxinHo 3a6e3neynTH 0JHAKOBC CHIBBIJHOLICHHA BiKy (Hanpuknaj, ro-
noBuHa 9-piunux, Tpetuna 10-piunux, inwi 11-pivni). HenopiBusuui rpynu
O-piunux xnomyukiB Ta |1-pi4HMX HiBYATOK 4M Ipyny 3 HEOJHAKOBUMH
[IPONIOPUISIMH iTEH Pi3HOrO BiKy.
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BIOMETPIA. [ Xapaxmepucmuxis poznoodinis

BuueHus PisionoriyHux GyHKUIH y XBOPHX [IOBHHHO HPOBOJUTHCA Ha
(doHi KOHTPONBHOI IPynH, IIO -CKIANAETCA 3i 310poBHX Niojiell. 3a BciMa
MIOKa3HUKaM#, KpPIM CTaHy 3J0pOB’A, IPYNU HE MOBHHHI PO3PI3HATHUCH.
Y peanbHOCTI Ust yMOBaA INPaKTHIHO HE3HIRCHEHHA: IO I'PYIY XBOPUX 3a3BHU-
4ail NOTPaILIIOTbL JIOAM PI3HOFO BIKY, TOMY [0 3i0paTH HOCUTH BEIMKY
OJHOBIKOBY IPYIY 4acTO HeMO#JIMBO. KOHTpOnsHY rpyiy 340poBuX oaci
HeoOxigHo chopmyBarH Tak, 1100 BOHA 3a cepefdiM BIKOM i pi3HOMaHiT-
HICTIO BIKY BiANOBIZANa OCHOBHI rpyni. B ii1cannHoMy BUNAIKY KOHTPOb-
HYy [pyny il HabpaTu Tak, o6 KOXXHOMY XBOPOMY Binuosifana 3xopoBa
JIFOAUHA TOTO K BIKY, CTaTi, HaLlIOHANLHOCTI, COLiaEHOIO CTaHY TOLLO.

[Ticna toro, sx BUOIPKH cOpMOBaHi, HEOOXIZHO HABECTH CTATUCTHYHI
AOKa3k iXHbOI 1opiBHsHHOCTI. ['iNOTE3a (IPO PIBHICTb CEPENHIX MOKA3HUKIB
B OCHOBHIH 1 KOHTPOJILHIH I'Pynax HEpeBIpseTHCS 3d JOMOMOIOK KPUTEpPIo
CrproseHTa (MB. 11 9.2), rinoresa 1po piBHICTEL JAMCHEPCIH ~ 32 40TIOMOroI0
kpurepito Piwepa (HuB. n. 9.2). SAKIoO 10PIBHIOIOTHCH JeKlibka IPyIL, 110~
PIBHSHHA [POBOJATL 32 JIOLOMOIOK OAHOQAKTOPHOrO AHCIEPCIHHOIO
a”anizy (uus. 1. 12.2). MoxHa po36urty rpyiy Ha BIKOBI KJACH Ta nepesi-
PUTH DIBHICTH PsiiliB PO3LOALIIB 32 JOLOMOrOK KPHIEPilo ¥~ (uuB. 1. 9.5).
SIKulo B pe3y/abTaTl ICPEBIPKM BUSIBWIBLCS, 1O IPYIH PO3PI3HAIOTHCH 3a
BIKOM (CTaTTIO, HALIIOHAILHICTIO TOLIO), 1X BUPiBHIOWTDL. [lst L1bOro, 3aex-
HO Bij cuTyauii, LOMRIOTE BifICYTHE ab0 BIIYYaOTh 3aiBe.

YacoBuii TpeHa

Busuatoun 06’exT, HEOOXilHO BpaxoByBaTH uacosi TewyeHuii, Ha-
[IPHKIAJ, BLIOMO, WO cy4acHi Aty (i3ionoriyHo BIAPI3HAOTHCA Bill CBOTX
OHOJITKIB, WO WM IHiBcTONITT ToMy. Mo BiaOyBacThCH, AKUIO UpH
thopMyBaHHI IpyIl HE BPAXOBYCTLCS wacoauli mpeno’?

Posrnsnemo HacTynHuil npukial. JOCHiILHMK 3BEPHYBCS 10 MELUUHOT
JOoKyMeHTaull, y akiil 3adikcoBaHi AaHi, oTpHMaHi 11Ipu OOCTCIKEHHI Iiiep-
TOHIKIB 3@ OCTaHHi ABajUATh POKiB. BiH BHpillye NOPIBHATH IIOKA3HHKH
XBOpUX- JIIOAEH 3 AHAIOIIYHHUMM [IOKa3HUKaMHK 3[0POBUX Jlojei — 1 3a
KOpOTKMH TepMiH (Ba Micaui) (opmye KOHTPOJILHY TPYIy 3 TakUM Ke
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PO3IIOAiNOM 3a BIKOM, CTATTIO Ta {HIIMMH o3HaKamu. IIpoTe Taki rpynu He
MOXYTb BB2XXATHCS NOPIBHAHHUMH. IHpOpMaLis PO OCHOBHY rpyny 36upa-
naca NPOTATOM TPUBAJIOLO TIEPIOAY, 1l MPEACTABHMKY XKUWIH B IHIUMX YMOBaX.
3a ueH vac MOI/IM 3MIHMTHMCS HABKOJIMILIHE CEPEROBHILE, THIl XapuyBaHHA,
colliaJibHI YMOBH, eTHIYHUH ckian nacenenus (puc.1.1). Hoymunxoro 6 maxkiii
op2anizayii. dociodxcents € po3’conanicme y vaci popmyeanns ocroenoi ma

KOHNMPOIBHOT 2pYN.

Ocnosna rpyna Kontpoania rpyna

Puc. 1.1. YacoBuii Tpeny

SIki e 1oxXMbKH MOKC BHECTH B JOCHIPKCHHS vYacoBui Tpeny? 3a uac
JOCIDKCHHS MOXE [MIZABHIATHCH KBaL(IKALIS CKCICPHMCHTATOPA, METO-
JIHKA cTaTh OUIbIN JIOCKOHMIMMHI, P — OUIBI TOYHUMH. SIKILO OCHOB-
na rpyua Habupanacs 1poriroMm 0araThOX POKIB Y MIPY H/IXOIPKCHHS
XBOPHX Y JMIKYBalbHI YCTAHOBH, TO HC BHKJIOUCHO, L0 HALICHTH, siKI Oy
BHBUCHI HA NMOYATKY CKCHCPMMEHTY, HOKa3aiu O 30BCIM IHIIL PC3YSIbTaTH,
AKOM HAIHILIH B HOrO KIHUL

Yucnuii 3aBkM 1HOBHHCH 11aM #TaTH 1IPO OO0CTABUHM Micyst ma ddcy.
BusiBiICHI B JLOCIHKCHHT 3aKOHOMIPHOCTL CUPABEVINBL inym i menep, ale ix
moxe He Oyth mayr i modi. 11100 Mitinel yMOBM HE IIO3HAMAINCA HA YHCTOT
HOCHIUKCHHS, Q0Dip 00’ckhtis Yy ROPIGHIOSaNE 2pynu Mdc APOSOOUMUC

0oNHOYACHO.

CnisBianowenus odcsris Bubipok

[opisHiopatil BuOIPKH MOXYTb OyTM fK PIBHOBCHHKHMH, TaK i pi3HO-

BCIIHKNMH. Olllii(‘.lo 3 pO3MOBCOPKEHNX NOMWIIOK € LICPCKOHAHHSA, 10 oocsr
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BIOMETPIA. 1. Xapaxmepucnuxu posnodinie

KOHTPOJILHOL IPYNH MOXE OYTH 3HaYHO MEHUINM, Hix 00cAr ocHoBHOL. [l
HOMHJIKOBE MEPEKOHAHHA, OUEBUAHO, MA€ NICHXOJIOrI4HY OCHOBY. Excnepu-
MEHTaJIbHA IPyNa HAH4acCTille HAa3MBAETLCH «OCHOBHOIO», 1 B IBOMY TCPMIHI
Bxke HibH 3ak/anaeThes il nepopsanicts. CTOCOBHO OCHOBHOI IPYIM rpyna
110piBHAHHA (KOHTPOJILHA) JIOTIYHO YABIACTHCA MEHII BaX/IMBOW, HiOH
IpYropanHoOIo, TOMY 3Ja€ThCs, MIO il pO3Mip HE HACTINBKM BAXTHBMIH, fK
PO3Mip OCHOBHOT IpYIIU.

Po3srnsHemo, 10 40ro Moxe Mpu3BECTH 3HEBAXKEHHS PO3MIPOM KOHTPOJIb-
Hoi rpynu. Ha puc. 1.2 306paxeno wikany gocaimKyBaHol KibKiCHOT 03Ha-
ku. CeperHi 3HayeHHs 03HaKM B ocHoBHii (O) i xouTponsuiii (K) rpymax

BLICTOATH Ha LKAl AOCHTH BIA9YTHO ().

a)
O K
0) J_
— o —g— v ——
6) MK
——-E——— (@] 1 ( K ] KOII'I'Bp(e)J]l:::::
J 1 I rpyna
2) .
E o I ) o
J l r I\OIITp(l):;;::

Puc. 1.2, CuissigHotueHHsa 00caris

OCHOBHOI T2 KOHTPOJBHOI I'PYN
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BubipKoBi noKa3HHKH MalOTh CTATUCTHYHI moXxubkH (aus. n. 5.1). 3a3Ha-
YUMo X AyXKamu (Kpyrii — OCHOBHA rpyna, (irypHi — KOHTPOJIbHA). IIaHi,
OTpUMAaHI Ha He4MCIIEHHIH BUOIpUi, MarTh BENMKY CTATHCTHYHY MOXUG-
Ky (6), W10 NCpeKpUBaE PI3HUIIO MDK cepelHiMu 3HadeHHamu. [lpu 36ins-
WeHHI 00cAry KOHTPOJABHOI I'PYIM CTATUCTHYHA IOXHOKA 3MEHINYETHCH
(8, 2), pisHHLs cTae JocToBipHOM. llel npukian Nokasye, 10 KOHTPOILHA
rpyrna CTaTHCTHYHO PIBHO3HaYHa OCHOBHIH. SIKIUO 316paTH KOHTPONBHY IPY-
Iy JIeriue, HiXX OCHOBHY, CIiJl CKOPUCTATHCA MM [ANIg TOTO, W06 3MCHIUUTH
1IOXMOKy Pi3HUUI T2 IIJABUIIUTH DOTYKHICTE CTATHCTHYHOTO KPUTEPILO.

3anexui it Hezanexkui Bubipku

[MopisuroBani BuOIpKH, 00’ €KTH AKHX BHIIAAKOBHM YMHOM i HC3AIEXKHO
B3iTI 3 r‘eHepaanoT cykytiHocTi, € neszanexcnumy. Hesanexni Bubipku
CTBOPIOIOTBCS [IPH paHioMizauii, konu rpyra 00’ €KTiB, IO Y BUITAJKOBOMY
NOPSAAKY BHIIyHeHa 3 IeHepajbHOl CYKYMHOCTI, Yy BUIIQAKOBOMY HOPSAKY
PO3IIOAIIAETHCA 32 FPYHaMH NOPIBHAHHSL.

YV jeskux JOCHIDKEHHAX 00’€KTH MHOPIBHIOBAHMX IPYH BUMBJIAIOTHCA
AKHMOCh HHMHOM 3B'A3aHMMH. SIKIMO KOXKHOMY 00 €KTY oOnHici BUOGiIpKH
BignoBigac neBHuid 06’ekT 1HWOI BUOIpKH, TO BUOIPKH € 3anescHumu.
3aneHUMM € NOPIBHIOBAHI FPYIH B EKCIIEPUMCHTAX «I0 i HC/s», IPynd,
y #Ki Jyif NOPIBHAHHOCTI BIUIIOYEHI NONApHO 3B’43aHi 00’exTH — ponndi,
UPEACTABHUKM Ti€l X CTATi, BiKY, HalllOHAJILHOCTI, 1podecii Ta in. 3anexwi
BUOIpKH 3aBx/M 30iratoThes 3a 06csrom.

Hani y 3anexHux BUOipKax kopenboBaHi. CrylliHb KOPENbOBAHOCTI OUi-
HIOCThCA [pubnusHo. [lpore B Aeskux Bunagkax MOXHa HATH KiABKICHY
OLIIHKY 3B’s3aHOCTi BUOipok. Bubipxn «barbku — cuHu» (koediuient crio-
pindenocti 0,5) KOpeiabOpOBaHI CWIIbHILIG, HDK BHOIPKM <«Iillf — OHYKH»
(xoediuicHT cnopiaHenocti — 0,25). Bubipka «MaTn — HaIAKOK», BiANO-
BIJHO /10 33KOHIB I'CHCTHUKM (LIMTOILIA3MATHUHA CNIAAKOBICTb, MATEPHHCHKHIA
edext), 38’sA3aHI TPOXU CHNBHIILE, HIX BHOIPKM «0aThbKO — HALAN0K».
MoHO3UroTHI ONIM3HIOKH, sKi PO3NOMiJIEH] B Pi3Hi IPyIH, JCMOHCTPYIOThH
BHCOKY Kopensauito (koediuieHT cropiaHesocti-1).

31



BIOMETPIA. 1. Xapaxkmepucmuxy po3nodinia

MakcUMalIbHO KOpenboBaHuMH BHOIDKaMH € HabOpH AaT, OTPUMaHi OpH
00CTexeHH] THX caMmux 00’€kTiB Y pi3HHX yMOBax: TaKa CHTyauis THIOBa
LIS eKCIIEPUMEHTIB «J10 i micas».

BukopHcTaHHs KOpPEIbOBaHMX BHOIPOK IIABHILEYE MOTYXKHICTb CTaTH-
CTUYHOro Kputepi. Yum Ouibuie KopenowTs BHOIpKH, TUM BHIIA NOTYX-
HICThH KPHUTEPIIO.

1.3. YMOBU NPOBEOEHHA EKCNEPUMEHTY

LIM®PYBAHHSI MATEPIAJY. CJINMUA EKCIIEPUMEHT

Y Hayul Hepiaxo 3ycCTpivaloThCsi CHTYaulii, KOJH HOCHIAHHAKY Hebaii-
JYXUH pe3ysbTaT eKCIIEPUMEHTY. byBa€, WO BUYEHHii, 3HAHIIOBILM B ICp-
LIOMY EKCIIEPHMEHTI SKYCh TCHACHUII0, HACTINLKM Minalac iy i BIUMB,
10 B MOBTOPHHUX €KCIIEPUMEHTAX MHMOBOJI IIparHe N00aYUTH Ty X camy
38KOHOMIpHICTB. 1[1IkOM MOXTHBO, 1110 BUSIBIIEHa TEHICHIIIA ~ YCHOIO JIMLUE
BUIAAKOBICTh (fK Le yacTo OyBa€ y BHGIPKOBMX HOCHIIKEHHAX), OAHAK
CIIPAMOBAHICTb JOCTIOHMKA MOXE BUIBHO Y¥ MHUMOBOJI BILIMHYTH Ha
KiHueBuil pesynbTaT. 1106 YHUKHYTH TeHJCHUIRHOCTI, poboTy Tpeba Bectu
Ha 3alIM(pPOBAHOMY MaTepiali — IPOBOJIUTH CAINULI eKCREePUMEHM.

[IIndpysanHs — ue KOAYBaHHA 3pa3KiB TAKUM HYHHOM, 1100 33 KOJOM HC
MOX@Ha Oya10 BU3HAYMTH, A0 SKOI IPynu BOHH Hanexats. Llludpysanus Ta
poswndpyBanHs Marepiany poOuTh KEpiBHHK HOCHIDKEHHS. 3alMcu 3 po3-
wndpyBaHHAM 36€piraloThest B TAEMHMUI A0 KiHUA €KCIEpUMEHTY. Buko-
HaBellb, 3HIMAIOYHU [I0Ka3aHHs, He 3HA€, [0 AKOI [PYIH — KOHTPOJIBHOT 4u
OCHOBHOI — HaNeXUTb 00°€KT, 110 -BUBYAcThCA. [licma Toro, sk yci BUMipu
BUKOHAHI Ta 3aHECeHi B 1abOpaTOPHUI >KypHas, MPOBOAMTHCA PO3LIME-
pyBaHHA. Y 3anexHocTi Bif cneuudikd pobOTH, eKCHEpUMEHTAIbHMIL
marepiai Moxe OyTH 3awudposaHuii i po3iMpoBaHKil HAa Pi3HMX eTanax
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nocnimkents. Llndpysands Matepiany He Ma€ CEHCY B AOCTIIKEHHAX, LIO
He NoTPebyIOTH HOPIBHAHHA, TOGTO IPOBOMATHCA HA OiHIH IpyHi.

Cninuii €KCHEPUMCHT 3aCTOCOBYIOTH Y CYIEPEYHHX CHUTYalisX, KOIM
Tpeba e pa3 1epeBipMTH pe3yabTaT, YH KOJM BHHMKAE CyMHIB B 00’cK-
TUBHOCTI OTpUManuxX gaHux. Jleski B4eHi B3araji He OepyTp 1O yBaru pe-
3yAbTaTH, OTpUMaHi Ha Hesaluundposanomy matepiani. 1lo6 He BuHHKaNO
HEIOPO3YMiHb, CKPI3b, € MOXIMBO, HeoOXiJAHO NpalIOBaTH Ha 3aumd-

poBaHOMY MaTepialil.

OJHOPIAHICTh EKCHEPUMEHTAJIbHUX YMOB

JLis Toro 106 rpynM, 1o BMBUAKOTLCS, OYIH UOPIBHAHHUMHM, BXiJHI
B HUX 00’CKTH IOBMHAI yrpuMyBaTHcs B OAHakoBHX ymoax. Hcojmaxosi
YMOBH — 1€ WiC OJHH (akTop, L0 BIUIMBAE HA PE3YJILTATH EKCNIEPHMEHTY.
Lle# dakrop, AKULO BIH HC BPAaXOBYETLCSA, NPUBOAHTD 10 MCTOAHYHUX [TOXH -
fox pocnipkenus. Hanpuioiaa, remiieparypa CHIBHO BILIMBAaC Ha piBEHb
0o0Miny peuoBuH Ta (Pi3MUHY aKTHBHICTb XOJOAHOKPOBHHX TBAPHH, BOAHHN
PCXKHUM 1 piBeHb OCBITICHOCTI — Ha Oyub-sKi XapakrepHCTHKH POCIIHH.
BijgoMo, (10 peakitis 1ALOKiB, MUICH Ta ACAKMX iHluux 1abopaTopHUX
TBAPHH HA UOAPAZHUKH (OTPYTH. JIKAPCLKI [IPCHAPATH) CHALHO 3AUCHKHTDH
BIJ FPYROBOIO 4 i304bOBAHOIO yrpumansds. TokcuuHi i cMepTeiBHI 403N
JUIA TBAPHH [IPH CPYINOBOMY YTPHMYBAHHI B JICCHTKH Pa3iB BUIPISHAIOTLCA
BIJL JIO3 TOLO K HpELapary, YBCACHMX TBapuHam 1ici K Kareropii, ski
yTPUMYIOTLCS 1301b0BaH0. HeojlHaKoBI YMOBH MOXYTh CHOTBOPHTH PE3Yilb -
TATH CKCIICPUMEHTIB Q3K JIO 3BOPOTHHX.

Hasenemo takuit npukian. Y aursunx upiryikax Himcuuumuu nicns
Jpyroi cBiTOBOT BifHN NPOBOJMIINCS CIIOCTCPCHCHHS HAJL XapaKTepoM Xap-
yyBaHHsd Ta 3GLILLICHHAM Yy Basi. Beynepey 3u0posoMy tuly3ily Ta OuiKy-
BAHHAM CKCHEPUMCHTATOPIB, AITH 3 HIPUTYIRKY 3 HOCWICHHMM XapuyBaHHAM
Habupany Bary ripwic CBOIX OJIHOMITKIB i3 UPUTYIKY 3i 3BM4aliHUM
pautiovom. [lpn 6uibw noKIAAHOMY BMBUCHHI 00CTaBMH 3’ACYBanocs, wio
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1. Opezanisauisi HayK08020 00CTIONCEHHA

BHXOBATeTbKa 3 IIEPILOro TPHTY/Ky Oyna nykKe CyBopa i 3acTocoByBana
mogo Airel >xopctoki 3axomu. [MocTikunii cTpax 1 IICHXOMOriYHui auc-
koM(OPT 3B01MIM HAaHIBELb Y¢i 103UTUBHI GOKH TIOCHIICHOrO XapuyBaHHS.

ICTOTHMA BIUIMB Ha PE3yIbTATH HOCHIIDKECHB MOXKYTh YHHHUTH 6ionociuni
pummy -~ NepiOAMYHI  KONMBAaHHA ~ OiONOri4HUX noKasHmkis. Slckpaso
BHP@XEHI, HANPUKiIag, 1000Bl i piuHi PUTMH. NIEPIOAN AKNX Y IIPUPOIHHX
yMOBax CHHXPOHHI 3 r€OMi3MUHUMH LIMKJIAMHI — 3MIHO0 J{Hd Ta HOUl H 1opH
poky. Y pisHnx ¢aszax nepiomy oaHi # Ti cami HOKA3HUKM MOXYThH iCTOTHO
pO3PI3HATHCA. JIOC/II/KEHHS KOHTPOJIBHOT T CKCIEPUMEHTA/IBHOI IPYIL, 110
NPOBOJMTLCA B Pi3HMX (azax LUKILY, MOXKE OyTH IKEPEIOM HCIIPABUIIBHUX
BUCHOBKIB [IJOJI0 03HAKH, AKiH BIIACTUBL LUKJIIYHI KOJUBAHHS.

Piuny purmiyHicTs MaioTh Gararo Buais Giosoriunoi akrtusuocti. Ipo-
TAFOM POKY MIHSAKTBCA PiBEHb OCHOBHOI'O OOMIHY TBapuH, LIBHAKICTH
pocty, maca Tina. BigGyBaerbest 3MiHa 1epeTi UM OmepeHHs, MiHAOTbLCS
KOJIp 1 KicTh XyTpa. Y Komax (OTOHCPIOMUHO PCry IOETECS 1105Ba CE30H-
HUX MODPO®, CHIBBiHOINEHHS craTi, YyTJMBICTH A0 IHCEKTHULMJIB, BiJHOB-
JIEHHs IlicaA TeoBoro crpecy. Haitbinbw sickpasuii nposs piusoi purtMiy-
HOCTI — PO3MHOXXEHHA. Y 3B’A3KY 3 HUM 3MIHIOCTBCA aKTHBHICTL CTATETBUX
321103, 3pYLIYETHCH PIBCHb CTATCBHX LOPMOHIB, BiAOyBatoThcs MOpdONOriuni
3MiHM TOH3Jl. 3aKOHOMIPHHM KOIMBAHHAM HPOTAIOM POKY HiAZAIOTHCSA
NCHUX14HI GYHKUIT TIFOANHU, Y TOMY 4UC il eMOuUiiini cranu.

Y nonboBuX 1 1a00paTOPHUX YMOBAX YACTO OIMUCYIOTHCA PHIMM J1060BOT
aKTUBHOCTI, [IJ] SKOK MACTbCA HA YB3l HE TULKM NOKOMOTOPHA, ale
i QisiosoriyHa aKTHBHICTL (IHTCHCHBHICTL OOMIHY, CIIOXKHMBAHHA KMCHIO,
TeMneparypa Tina, eickrpocHucdanorpama). 3 go6OBMM pPHTMOM CHY
NOB’sA3aHI MKW 6aratboX ropmouis. JIoGoBI pHTMH MOXYTh BIUIMBATH Ha
npouec HaB4aHHA. BHkOHaHHs J1abOpaTOpHMMH TBAPUHAMM 3ABJAAHb, WO
BUMAraloTh HaBYaHHS, 3MIHIOETbCA B 3ICKHOCTI Bij (asn cBiTIOBOrO
uMkny. [Iporarom so6H 3MIHIOWTLCS HOPOrH YYTIUBOCTI, MOTHBaLs,
30aTHICTE 10 30cpekenus iHdopmanii. Biums jikapchkux npenapatis
3a0CKUTb Bill 4acy IXHBOIO BBCHACHHS UIONO E€HJIOICHHHX I'OPMOHAILHMX
i HefipoXiMiuHUX PUTMIB.

B eKCIepUMEHTax «KOHTPONb—I0CHI» EKCIEPUMEHTAIbHA [Pyma Hil-
JACThC HE TibKHA Al OCHOBHOI'O eKCIepUMEHTaNbHOro (PaKropa, ane i 1o-
JATKOBMM IOIPasHUKaM — HAMpPHUKIa], CTpecaM BiJ iH ekuii, onepauii,
nigBuuieHol .yBard. J{ns BUpIBHIOBaHHSA YMOB 3,00’ €KTaMH KOHTPOILHOI
rpyld ciig- popobnstd Ti kK MaHimyasnii, mo i 3 o6’ekramu excuepu-
MEHTaABHOI IpyIM, ajie 3a BHHATKOM Aii JlociipKyBaHoro (Qpakropa. Ha-
nupuKian, updiiMaHus 171auc60 NallieHTaMu KOHTPQUILHOT IPYNK CIIYKUTh
[l BUPIBHIOBAHMS TMCHXOJOTIYHHX YMOB. SIKLIO 4YjleHHM OCHOBHOI Ipynu
OJIEPKYIOTh TAONETKM 3 JIKAPCHKMM IIpenapaTom (XapuoBowo 06aBKOIO,
PEYOBHHOIO JUIsl 3HIDKCHHS Bal TOWLO), TO KOHTPOJbHA IPylla TEX [10BUHHA
yaKuBaTH TabICTKH, aJIC 3 HEeHTPalbHOO PEHOBHHOI (KPEHOL0, FIIHOKO3010).
[Ip1 ULOMY YYaCHUKM CKCHEPUMEHTY HE 3HAKOTh, 10 SKOI I'PYIHM BOHH
HAJICKATDh | Kl 1petiapaTy BKUBaOTh. 3HAHHSA MOXKC MOPOMTH JIOJATKOBY
MOTHBALIIO, CKaAXKIMO, JI0 3HUAKEHHS Bary, abo Hastaku. llpu uboMmy ekcue-
PUMECHTATOP HC [OBMHCH 3HATH NPO TE€, XTO 3. yYACHHKIB CKCHCPHUMEHTY
HAJICKUTL [I0 KOHTPOJLHOL, @ XTO — /10 €KCIEPUMCHTAILHOI Pyl i sKa
napria TabNETOK MICTUTh AKTUBHY PEUOBMHY. SKuio excriepumenrarop
itpopMOBaHUi PO cXeMy excnépumu-rry, BiH MO€E MHMOBOJI1 320X04YBaTH
THX, XTO OJICPKYC AKTHBHY PCHOBHHY.

JlocitimkcHus, y skoMy e indopmosani ani suupoGysani, aHi BHIpo-
OyBau, HA3UBAECTLCA QGIUL CAIMUAM ekc}nepzl,ueumo/u.

Ha pesynbraT JIOCHDKCHHA MOKC BIUIMHYTH B3aCMOMiA JIOCIAHUKA
it 06’cxra pocnipkenns. Hasegemo kuacuunuii npukiag. Bin crocycrscs
HpOOJIEMH, 1110 IOBrO XBHIIOBAIA BUCHHX, — CHA/IKyBaHHS HaOytHX O3HAK.
lcnye nornsia, wo ymosHi peduickeu. 110 GopmyloThes y 6aThKIB, MOXYTh
yCUaJ/IKOBYBATUCS namaakamu. [lepiua cipoGa CKCUEPHMCHTANIRHOT epe-
BipKM 1iCT ifcT HANEXHUTHL BioMoMy pociiickkomy dizionory 1. I1. [Tasiony.
[iest Lmx CKCIIEPUMEHTIB LOJIsIaIa B HACTYIIHOMY. Y MuIICH uuxom bara-
TOPa30BHX HOBTOPCHbL BUPOOIsUIM yMOBHMIA pediicke — GiI'Th 10 rojiBumui
3a J3BOHMKOM. Bij HaBUCHUX MMUICH OJACPXKYBajsM IOTOMCTBO 1 3 5CO-
BYBaJIM. K LIBHJIKO (33 CKUIbLKH ITOBTOPCHB) BUPOGIACTLCA pediecke y Ha-

lllZUJ,KiB. Pesynb'm'm [10KA3yBaJIy, 110 B Hal‘ll,aLlKiB HaBYEHUX MHUUICH pC(I)JICKC
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BUPOGNSAETbCA WBKIE, HDK y 6aThKiB. 13 LUMX €KCIEPUMEHTIB BHILIHBAIIO,
o ymosHuii peduiexc neperBoproeTses B Ge3yMoBHUI, TOOTO 3 HECIAIKO-
€MHOrO CTa€ cnazxkoeMuuM. O[HaK perenbHUN aHANI3 1OKasas, IO B NpPO-
ueci uuX JOCIIIB €KCIEPUMEHTATOp YAOCKOHAIIOBAB, METOJAUKY HaBUaHH
MuIlei i B Hamajkis peduiekc BUpOOIABCA LUBMIAINE TOMY, 10O HABYAHHS
cTaBaso : Olabul eexTuBHUM. YV MIipy YNOCKOHAMIOBAHHSN HABUYOK eKCIle-
PUMEHTATOPa MNOCIIJOBHI NOKONIHHS MHULIEH BUABISIUCS B PI3HHX €KcIC-

PUMEHTATBHUX YMOBAX i, BIIIOBIAHO, IEMOHCTPYBAH Pi3HI pe3ynbTaTH.

1.4. TOYHICTb | NOXUBKW OOCHIAXEHHA

TOYHICTDb AOCJIAXKEHHS

V Hayni € NOHATIA mowHOCmI OCiONCeNns. Jo Hboro Hanexarb Taki
CKJIAJIOBI: TOYHICTh 8uMIpis, oGuucneny | cmamucmuuna mownicme. Tou-
Hicmb eumipie 0OymMOBJICHa METOIMKON, TCXHIYHMMH 3aco0aMM, LinAMM
nociiokeHHs. TOYHICTL BUMIPIB KiIBKICHHX O3HAK 3aLacThCsi OCOBIMBICTIO
O3HAK{ Ta 3[0POBUM DIY3JOM. Y 3alCKHOCTI BIA Npuilagy H Xxapaktcpy
00’ekta, Maca Moxc OyTn oOMipioBaHa 3 TOMHICTIO 10 Kilorpama, rpama,
minirpama. TOYHICT BUMIDY HE MOXHA 3MIHHTH, HC 3MIHIOIOMM YCTaT-
KYBaHHs il METOMMKM, aJ€ BOHA BU3HAYAETHCA HE TUILKH SKICTIO IPUIIANIB,
aic A KBanidikauico BUKOHABLA. BuMipu NPOBOSTH 3 TOYHICTIO HA OfMH
po3pan Ginbiue, Hix HOTPIGHO NOAATH B I1{ICYMKOBUX TabiMUAX.

Tounicmb o6uucnens. llpy O6YMCIIEHHI CEpPCAHIX BCIMMMH Ta iHLIMX
CTATUCTHYHUX [10KA3HUKIB MOXKHA OZEPKATH HUC/A 3 OY/lb-1KOW0 KIABbKICTHO
3HAKIB ITiCNIs KOMHM, OJHAK HE Mae palii BpaxoByBaTH, HAUPHKIAM, 1I'ATY
uudpy nicas KOMH, SKUO OPUIIAJ, HA SKOMY 3HIMalOThb [IOKA3aHHS, 3a-
Oe3nevye TOYHICTh 10 APYroro 3Haka. PoOnsuM MareMaTHui po3paxyHKH

HPOMDKHHMX [TOKAa3HMKIB, Cilil JOMAraTUCS TOYHOCTI Ha OMMH 3HAK OijibLLOT,
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HDK MIaHyeTbes B niacymky. ITicns BUKOHAHHA BCIX PO3PaxyHKiB pe3yib-
TaTH - OKPYIJIAIOTh 32 NPUIAHATUMH NpPaBHIAMU Ta 3AHOCHTB 'Y  [iJICYMKOB]
TabnuLi. ‘ v
Cmamucmuuna mounicms HE NMOB’s3aHa HI 3 PO3MIPHICTIO OMUHHIE
BHMIpy, Hi 3 TOuHicTIO oGuucieHb. BoHa 06ymoBieHa BoMa daKkTopamu —
CTYneHeM pisHOMaHITHOCTI gociimpkyBaHoro o6’ckra # obcsrom jaocni-
moxendst. CTaTUCTHYHA TOYHICTh AocCiijuKeHHs nepeOysae B npsamiit 3a-
JIEKHOCT Bifl KUTbKOCTI BMBYEHMX OO’ €KTIB i B 3BOpOTHIA — BiX CTyﬁeHﬂ

{XHBOIO PI3HOMAHITTA.

HabauskeHi uuncsaa

Haiiyacriie pociijgnuK oiiepye HabIHMXCHUMH /1 OKPYTIIEHHMH YUCJIaMHU,
IO BUXOUATL Yy peE3yJibTaTi MareMaTU4HHX onépauii&. JincHHa, 3Ha-
XOJPKCHHS KOpeHin i jiorapudmis gatotb Habmikedi yucna. Ulo6 yHukHyTH
MOMILIOK, 1IPH 3alUCYBaHHI TaKMX uucest Tpeba KOPHCTYBATUCA ClICLiaib-
HUMU LIpaBHiiaMu. YHucna, ski 3aHOCATH B OOJIKOBY JOKYMEHTALIIO, IOBMHHI
BiJ(LIOBIJIATH TOYHOCTI, WO NPHHAHATA 1IpH BHUMIPIOBAaHHI. SIKUO BHMIpH
poGuATh 3 TOYHICTIO JO OAHOIO JICCATKOBOrO 3HAKa, TO PE3YbTATH HC
MOXHA 3anMCyBaTH 3 pisnolo rtounicrio: 7,3; 8; 5,786; 4,32. [lpaBuiibuuii
januc pumiplosaus suisaac rax: 7,3; 8,0: 5.8; 4,3,

Hab6sxeti yncia oxpyrisiiors y rakuil cnoci6. SKuio 3a OCTaHHBOWO
undpoto, o 30epiracrbes, 3’ apisorses wppu 0, 1, 2, 3, 4, Bonn BiaKu-
JNAIOTLCA — e I00ysacmbest OKpyzaeHHst 3 hedocmayero. SIKIMO 3a OCTaH-
HBOIO LUK(POIO, 1O 36epiracTbes, 3’ sBisoTbes undpu S, 6,7, 8, 9, T0 oCTaH-
Hst rpa 30UILIYETBCS HA OJMHULIO — LC OKPV2AEHHSA 3 HAOAUMKOM.

Jlus GLiblIOl TOUHOCTI OKPYITICHHA MOXHA BUKOPHUCTOBYBATH TaKe
[paBWIO: AKILO 32 OCTAHHLOKW LMPPO. WO 306epiracrTbes, 3'SBIACTHCH
uuppa 5 (3 Hymamu abo Ge3 HysliB), TO OKPYIJICHHS 3MIHCHIOETHCS 3 He-
JOCTAUEI0, 32 YMOBH, 0 LMdpa, sxa 36epiractbes, napua. SKwo undpa, 1w0o
30epiractbCs, HenapHa, TO OKDYIJICHHA 3AIHCHIOETHCS 3 HAJIMLIKOM.
Haupukian, yncna 0,385 i 0,375 110 ABOX JCCATKOBUX 3HAKIB OKPYIJIAKOTH
tak: 0,38 10,38.
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MOrPIHIHOCTIL JOCJLIXKEHHSA

Yee pisHOMaHITTA N0XMGOK, 1O BHHHKAIOTH y MOCHLAHHLBKIH po6oTi,

PO3NUIAETBCA HA Bl KATEropil: cmamucmudni noxubKu Ta MemooudHi

IlO:lluﬂKu Hepun MO)Ky’Ib 6yTPl BﬂanOBaﬂl 33 JAOMOMOIror CTaTUCTHYHHX
MCTOIUB llpyl'l HC MOXYTh 6y’II/I BHﬁBJICHl c1a1 ML[MKO}O

CraTucrnyuni noxmoxu

Tlpu cTaTHCTHYHOMY aHali3l 3 ABIAIOTLCS ABI Kateropii 1oxubok: ro-
xHOKH BUOIPKOBOCTI (CTATUCTHUHI, 4M CTAHAAPTHI) i HOXMOKH, I10B’s3aiti
3“ ngpéBipKOf() CTATHCTUYHHX I'i01€3 (IIOXHOKHM 1IEPLIOIO Ta APYIOro poiy).
AHanizy uux 1oxmbox upucssucui BiuosiaHi posuinn kuurn. [ToxuGxu
BuOipKoBOCT] HEeMMHYyYl py OyAb-skid pobori Ha Bubipkax, ToMy BOHH
i maoTb Taky HasBy. [ToxuOku BHOIPKOBOCTI HE BMHMKAXOTH, SKIIO A0CIHI-
JOKYETHCA HE Bubipxa, a BCA ICHCpAllbHA cykyiHicrb. [Toxubku, uio Bpaxo-
ByIOTbCH CTaTHCTHYHHM AHANI30M, 06 €KTHEH, He 3aNcKaTh Bl 0COGHCTOCT]
npaumﬂuxa 3 BU3HAUAKOTBCH YMOBAMH JIOCIUKCHHA — XapaKkicpom BuOip-
KM, HPHPOJIOIO JAOCHI/KYBAHOIO MaTepiaily, pakropam, Wo AiloTh Ha 06" CKT.

MeToanuui nOMHJIKR

MeroanyHi TOMHUIKH MaOTb Pi3HE OXOMKCHHA, ajle ix 00’ eanye T¢, Wo
BOHM HE BHABISIOTLCS CTATUCTUYHMM ~aHaixizoM. [Dxepena aemoouunux
NOMUNOK — HEBaNiCTh, HEYBAXKHICTh, MOPYIUCHHA MCTO/MKH, BUKOPUCTAHHS
HECIIPaBHMX [PUIIAfiB, HEUOOPOSKICHMX PCAKTHBIB. HCHOTPUMAHHS YMOB
JOCILDKEHHS, TEHACHIIHHICTE Ta iH. MCTOMHYHY MOMMIIKY HEMOMXIIHBO
BpaxyBaTH [PHU aHasli3i pe3ynbraTiB. 3aCTOCYBAHHA CTATUCTHKH HE B 3MO3i
YCYHYTH MCTOAWYHI NOMWIKK. SIKINO NpH HOCHipKeHHI Oyiau goryuieHi
METOANYHI [TOMMIKH, PE3yibratd GylLyTh IICPCKPYYCHMMH, a BHCHOBKH ~
HENPABHILHUMHU. YHHUKHYTH METOUMUHHX IOMHIOK MOXHA TLILKH CYyBOPUM
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JAOTPHMAHHAM YCIX BHMOL Y po6oTi. SIKHIO AOCHIAHMK 3HAMMIOB, 110 HpU
npoBeJcHHI poboTu Oyna JomyuieHa METOJMYHA ITOMHUNKA, BiH HE ITOBHHEH
BUKOPHUCTOBYBATH OTPUMaHI AaHi. _

Honmunku, nog’si3ani 3 noxubkamu npu gopsiyeanni eubipox, BUHUKAIOTh,
AKUI0 TIPYLM HENOPIBHSHHI 33 IMOKA3HUKAMY, WO MOXYTh BIUIMBATU HA
JIOCAUDKYBAHY O3HAKY, — 34 CTarTio, BIKOM, yMOBAMH IOCHI/DKEHHS Ta iH.
YHUKHYTH TaKUX [IOMHJIOK JOTIOMOXE 3HAaHHS 0COOJMBOCTEH 06'€KTa, LIK-
POKa OCBIYEHICTH JOC1IHHKA.

Mosunku munoeocmi Haituactime podNSTh JOCIIHUKKI-NIOYATKIBLI, abo
BOHY BUHMKAIOTH Ha [TOYATKOBUX eTanax pobOTH 3 HENOCTATHHO BHBYGHUM
06 cxrom. Llelt THII HOMWIKM BHHMKAE, KOJIM 00 €KTH [OTPAILIAOTH Y BH-
OipKy 3 rcHepa/lbHOl CYKYHNHOCTI He Yy BHUIIQJIKOBOMY MOPSIKY, a SKHMOChH
MMM ynHOM. Hanpukiajy, sxkace 4acTHHA IcHepailbHOI CYKYHHOCTI Mae
MEHIUM mase norpanut y BAGIpKy: y Jtosel, Akl Meukalors y OyluHkax
IHBAMIIB, NPAKTUYHO HEMAE LIAHCIB 1IOTPaHHTH Yy BUOIPKY COL0Or, SKLLO
COLUONOIIYHE OIIHTYBAHHS BEACTHCA HA BYJIHLAX YU HLAIPHEMCTBAX.

Hoamaku mounocmi BAHUKAOTh NPU IIEPBUHHIH peectpauii dakris, Koau
JOCIIIHUK KOPUCTYCTBCA NOIAHO BHIPCIY/IOBAHKMMH YW 3iMICOBAHMMM HPHU-
nanamit. 1ToMuiIKM MOKYTH BHHUKATA, SKUO PCECTPAILN BCAECTLCSH 3 HEJO-
CIATHLOIO TOUHICTHO, LIPU IPYOOMY OKPYIICHH] TOKA3HHKIB.

THoaiku yeacu — 1C 1UIyTaHHMNA 3 HALTUCAMH.

OcoOnuBHIt THII NOMMIIOK — mendenyitinicms. BoHa BUSBIIACTLCH B TIM,
WO CKCICPUMCHTATOP BlUIAC TICcpeBary OaxaHMM pely:bTaraMm i JHCBKac
nebaxanumu. € xBa BU/IM TCHCHILIAHROCTI — HEyeBioMiIcHa i yeBLIOMIIEHA.
V 1epILOMy BHIIAKY LOCALIHHK MOXE OYTH Tak 3axollicHuil yicco, 1o Ga-
YUTh TUILKK Te, 110 Xxode. 11106 yHHKHYIM ITOMIIIOK, OB’ I3aHHX 3 HEYCBILOM-
JICHOIO TCH/ICHIIIHICTIO, HEOOXIAHO LpaioBary Ha 3awddpoBanomMy mare-
piajti. B iHIIOMY BHIIJIKY UOCHIJIHMK PO3YMicC, IO POOUTH, 1 TOTOBUI Ha BCE,

LI06 OjicPKATH PE3yJILTATH, WO HIATBEP/PKYIOTh HOI'o Teopiio. Icropuusmuii
HpUKIIaY yeBigomicHoi Teneauiiinocti — ue reopis T. J1. Jlucenka npo cuan-
KyBalHg HabyTux o3Hak, mo Gararo pokis npousiraina B CPCP. Teopis Gyna
1IOMMJIKOBOIO, alle oficpxaiia 0araTo eKCHePHMEHTANbHUX «ILATBEPHAKCHDY.
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JlucenxiBinna npu3Bena jo penpeciit i3aruGeni GaraTboX TaNTaHOBHTHX
Y4YCHUX, L0 JOBOAMAN Ii HECIPOMOXHICTb. HOpOTHUCA 3 HAaBMHUCHOKW TeH-
ACHLIMHICTIO MOXKHA CTBOPEHHAM K/LIMATY HETEPIUMOCTI 10 TAKHUX SBULL.

Homuaxu 3anucy

Ilepi HDK po3noYaTH CTATUCTHYHMIL aHANi3 HAyKOBMX AaHMX, iX Tpeba
yBaXHO mepernaHyTd. Lle pobutbes mis Toro, wod BUABHIM MOXUIIUBI I10-
MUJIKH B 3anucax. [IoMuixoBa Jara Moxe CIIOTBOPHTH Pe3y/bTar, 0CO0INBO
SKIO BUOipKa HeBenuka 3a yucensHicTio. [1lo6 momituTu nomuiky, yacro
JOCHTB 3[0POBOrO INy3Ay. SIKWw0 O0’€KT ONMCYETHCS OEKINbKOMA I[10Ka3-
HHKAMH, TO CIOTYYCHHS HECYMICHUX 3HA4YCHb MOXKE BKa3yBaTH Ha [OMMIIKY
B 3anuci. Hanpuxiaz, y 3amuci, 3po6ienomy 8 2000 pout, y rpagdax upo pik
HapOKCHHA Ta BIK 4O/I0BIKa cTosaTh uucna 1970 i 40 (Tadn. 1.1). 3posy-
MLIO, WO BOHM HecymicHi — wososixy abo 30 pokis. abo BiH Hapoauscs
B 1960 poul. Sxito yrounurd iHdopMauilo He MOXIHBO (HAIpUKIAL, [O-

caifxenHs Oyno aHOHIMHMM), TO BCo iH(opmalliio npo 3rajasuit 06’exr
HEOOX1/IHO BUTY4HTH 3 aHanizy.

Tabauns 1.1. 3pazok noMuiku y 3aluci

. Hata Pik TlosHe
Tpiseuite .
00CTeXEHHA HAPOJHKCHHS qHUCA0 POKIB
isanos [1. C. 11.03.2000 1970 40

Bunaaui aatn

Bunajua para moxe 6yt apmegpakmom (WTy4HOW 1aTOK) abo pidkoro
nodieio (nuB. 1. 8). Aptedaxty, Ge3liepeyHoO, BIILYHAIOTLCA 3 aHANI3Y, & Pill-
ki noaii miggaroThea Oilb geransHomy ananizy. Jo apredaxriB MOXYTb
npusBectdt 3001 B pobOTi npuiany, HCHPABHIILHC BHUMIDIOBaHHS, HENpa-
BiJILHHIL 3aMKC, HEOMHOPIAHICTS BUOIpKM Ta 1HIII HPUUMHH, BIO IIPH3BOLATH

RO MemoduuHUX nomuiox. Hanpukna, MaeMo faHi 1po macy Hemosaar: 3,7;

40

1. Opeanizayis Havko8020 OCTIQINCCHAHA

2,8, 2.9; 34; 4,1 kr. [lino3pinow € yeTBepTa AaTa: HEMOBIISA HE MOXKE BAKUTH
34 kr. HaitimoBipHilre, e MpocTO NOMHUIKA B 3MUCI — HE TIOCTABIACHO KOMY
MDx uudpamu 3 1 4.

Ane ue 3aBxu apredakTy OUSBUIHI, 1 TOAI 3BEPTAIOTHCS A0 CTATUCTHUKH!
IaTy, L0 3AHAATO BIAXWJIAETHCS, MOPIBHIONTH 3 IHUIMMH JaTaMu, WO HE
BUK/IMKAIOTH CYMHIBY. Ll mpoueaypa Ha3UBAETBCH NepesipKor GunaoHux
Ooam (juB. n. ). 3a AONOMOro0 CTATUCTUHHOIO aHANI3Y MOMHA MOKA3aTH,
O BMMaJHa JaTa, HACTI/BKM BIAPI3HAETHCSA BY1 IHIUMX JAT TPYMH, LIO
BUHHKAC HEOOXIJHICTH BIXHECTH 1i /0 1HINOI KaTeropii 06’ ekTiB. OnHaK 3a
HOIIOMOTOK0 CTATUCTHKM HCMOXIIMBO 3’ SICYBATU IPUPONRY BIAXUICHHA NaTh ~
ue apredakT uM piaka nojig. AKIO BCTAHOBICHO, WO BUIA/HA JaTa € apTe-
daxrom, 1 BUK/IIOHAIOTH 3 AHAJI3Y.

BUIIATHA JATA

\ \
APTE®AKT PIAKA DO

He Besiky suilandy aaty cnig suiaydatu 3 posrasiy. Jeaki Bunanauus
MOXYTh CTATH MAaTepialioM Juisi caMocTiiinoro pocuiikenus. Hanpuwxian,
4ac 3ropTaHHs KpoBi y xBoporo Ha remodirito Ha (onl HOPM@ILHUX
HOKa3HMKIB OYIC BHIJIUIATH BHIIAHOIO JATOIO, alle He apredaktoM, a pil-
KO0 nogicio. [IpUUHHOK TOrO, U0 KPOB HE 310PTACTLCS. MOXE OYyTH Te, 110
il NOMUIIKOBO HOMICTHIM B npoDipKy 3 aHTukoaryissToM. [lara, wo xa-
paxrepulye Taky Kpos, Oyuc apredaxrom. OpHak apreiakTv HC 3aBxiu
BMIVIAAAIOTH AK BUNAAHI AATH, OMWIKA BUMIDY LUIKOM MOXKC YKIGNATHCS
B HAasiBHUH P YUCEIL

Heruopi BapiaHTH MOMKHA aHali3yBaTH OKPEMO Ta LUYKaTy IPHMYMHH,
IO BHK/IMKA/IM IXHIO 1108BY. MOKE BUSABMTHCH, 110 BULIAJHA JaTa — Pe3yiib-
Tat aKoice pinkoi i we Hesizomol togil. CyMHIBHA JaTa MOXE [iIKa3aTH
NOCHIJHHUKY AKY-HEOY1b i/1et0, ska Oy/ie MOACHCHO NIC)is HOBUX HAYKOBUX
BUIKPHTTIB.
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1.5. BUBIP CTATUCTMYHUX METOLIB

_ 1. Opeanizauis nqykospzo 00caidNicenHs

Bubip merofy cTaTUCTHYHOro aHanizy mae O6yTH HayKOBRO OOIpYHTO-
BaHUil. 3aCTOCYBaHHS HEaJEeKBATHOIO METOAY 3HCLIHIOE HAayKOBI BUCHOBKH
HaBITb HAa OCHOBI JAHMX, IO OTpUMAaHi HAHOGINbIL JOCKOHATHMH MCTOAAMM.
Tun 3acTocoBYBaHOIO CTATHCTHYMHOIO aHAWi3y 3ajeKUThL BiJ 3aBiaHb lO-
CIIJDKEHHS Ta XapakTepy Martepiany, o BUBYACTHCA.

Sximo y 3aBAAHHA JOCAIKEHHS BXOIHTb TUILKH CIIOCTEPEHKCHHS
00’€KTa, JOCTATHIM € BUKOPHCTaHHS onucosoi cinamucmury. Hanpuxia,
MUl OIMCY METPUYHHMX XapaKTepUCTHK HOBOI IOPOAH, IILILHOCTI JIePeBO-
CTOI0 1IPH [HOPIYHOMY MOHITOPHUIY, HAL(IOHAJILHOIO CKIAAY HAcEICHHA
TOIIO PO3PAXOBYIOTHCA CEPEAHI BEJIMYMHM UM BIACOTKH, OLIHIOKTHCS Mili-
JUBICTE 1 XapakTep po3Io/Iily O3HaK.

Sk mpaBHIIO, NOCAIPKEHHS HE OOMEXYCTBCH LPOCTHM ouudcom. fkuio
B OJIHIH CYKYMHOCTI BHUBYAIOTLCS KUALKA O3HAK, TO MOXC BHHHKHYTH
HEOOXiAHICTD IOMUIYKY 3B’SA3KIB M HHMH. UM 3aiC0KHTH 1WI0WAE CYXOCTOL0
B JICOBOMY MAaCHBi BiJI YHCCIBLHOCTI KYKiB-KOpoinia? Yu 1oB’ s3anuil picr
3 xapakrepom xapuyBauHsa? UM noB’s3aHi HALIOHAIBHHI CKIIAJL HACCHCHS
Ta 3aXBOPIOBAHICTH? Lo OWIYKY 3B’ 3Ky 1 BCTAHOBJICHHA 3aUCHKHOCTCH Misk
O3HAKAMHU BUKOPMCTOBYIOTHCH Kopeasyitiiuti ananiz abo ananiz mabauyn
enpasicerocmi. SIKINO 3aNEKHICTL CTATHCTHYHO JOBEICHA, TO ULIIXOM pe-
epeciunozo ananizy MOXKHA BCTaHOBUTH i1 dopMy 33 JonoMoron creii-
ANbHOTO PIBHAHHA.

SIKWwo mocipkeHHs OPOBOAATL HA MCKUIBKOX LPYyIax, TO JOBOAHTHCS
pobuty 3icrasieHus. [Ipy nOpiBHAHHI IBOX I'PYll BUKOPHUCTOBYIOTBCS nApii
Kpumepii nopignanusa. JIna nopiBHaHHs OifbIIC ABOX IPYIl 3aCTOCOBYETLCA
oucnepcitinuti ananiz. JucnepciiiHUil aHami3 TaKOX JI03BOJISE OLUIHMTH
BIpPOTiZHICTb BIJIMBY Ha O3HAKY OJHOr0 4u Oiibilic GakTopis.
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[Tpu BuOOpI METOMIR CTATMCTMYHOrO aHamily HAaT HEOOXIHO BpAaXOBYBAaTH
XapaKTep MaTepiassy — TN TeHepansHol CyKynHoeT, i obcsr, obear Bubipky Ta
Horo criBBiHOUICHHSE 3 0OCAIOM TIeHEPaIbHOI CYKYNHOCTI, XapaKrep O3Hak,
PO3IIONLT  O3HAKH B FEHEPAJIbHIN ‘c‘yK_ym-xocn'., CIIBBiAHOIUCHHS  BHOIPOK,
CTPYKTYpY Jar.

Tadauus 1.2, florika HAYKOBOI'O IOCIIJUKEHHS

3MicT Hprxnag

BucysacTbest HayKoBa 1podiema " Yu BruniBae pagioakTHBHE
BHMPOMIHEOBaHHA Ha XpOMOCOMIH?

GopMYTOeThCA HaYKOBA FioTesa PajiivakTHBHE BUNPOMIHIOBAHHA, MOMKITHBO,
BILTMBAC Ha XPOMOCOMH

BrcyBacTees HyILOBA 3MICTOBHA PajiivakTBHC BUOPOMIHIOBANHS HA
rinoresa XPOMOCOMM HC BIITHBAC

BlcyBacTLEH HYILOBY CTATHCTHMNA Cepesnni ynenoni 3HAYCHHA XPOMOCOMHHX
rinoresa uepeby/IoB y TCHEPANTLHIX CYKYITHOCTSIN,

3BLKH Y3511 BUGIpKM, HC BLIPIZHAIOTLCH

DOpMYIOTHES Ta NOCTHRKYIOTHCH JL0CHIRYIOTHCS XPOMOCOMHT Nepelyonn
KOHTPONLHA i CKCHICPHMEHTAILHA
BUbIpKH

llepeBipacThes HYILOBA CTATHCTHYHA  HyaboBa MIOTE3a MPO PisHICTD
rinoTe3a PCHEPATLHUX CCPE/HIX BIIXHISCTLCA
(npuiiMacThest)

PoOKTBCH CTATHCTUUHII BHCHOBOK Bubipkn siporiaso pospisnsioTses
(HE PO3PIBHAITECH)
Po0nincs RAYKOBHH BHCHOBOK PalioakTHRHE BHIIPOMIHIOBRHHS BILAMBAE
(He BNIMBAC) HAa XPOMOCOMHM




BIOMETPIA. 1. Xapaxmepucnuxu posnodiiie
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1. Opeanizauin HAYK08020 QOCHIONCEHHA

BIOMETPIA. I Xapaxmepucmuku posnodizia

1.6. KOHTPOSIbHI 3ABAAHHA

14.

[losicuiTh pi3HHUIIKO MixX BUGIPKOIO | FEHEPAIBHO CYKYIHICTIO.
Y 4oMmy itoi1sirae BUOIPKOBUR METOM TOCHIKEHHA?

IlosicHits, YoMy B JOCHIDKCHHAX BHKOPHUCTOBYIOTHCH BHOIDKH, a HE r'e-
HepaJIbHI CYKYHHOCTI.

SIKUM NPUHLMIIOM BapTO KepyBaTHCs HPH RinGopi o6'ck1iB y Bubipky?
[TosACHITH PI3HULIO MIX PEHPC3CHTATUBHOW il 3MILLICHO0 BUGIPKOIO.
o 38auurs cpopMyBaTy 1HOPIBHsAHHI BUGipKku?

Hagiuio B NOCILKCHHI 3 TUITY «KOHTPOJIb-CKCHCPHUMEHT» H0TPI6HA KOH-

TpOoJIbHA Ipyna’?
Yy BIUTHBAC PO3IMIP KOHTPOILHOL I'PYLIH HA BUCHOBKH?

SkuM YuHOM vacosHil TPCHIL MOXC BIUIMHYTH HA IIOpiBll}lHHiCTb BH-

Bipoxk?

. Iepeniuits 0CHOBHI JUKEPEia HIOTPILUHOCTCH JOCHIIHKCHHS.

. 1o Take apredakTy i 4K BOHH MOXYTb BUHHKHY TH?

[ToscHiTb, K BMKOPUCTOBYETbCS CTATHCTHKA Ha CTagil 11anyBAHHS

CKCIICPHMEHTY.

. [Tosichits, yomy BuOIpKa, chopmoBana 31 CIyAEHTIB JACKIIbKOX HABYAb-

HUX -I'pYII, MOXEC BHIBUTUCIH HCPCHPE3CHTATHBHOIO Bi,IIHOCHO BCiX CcTy-

JCHTIB YHIBEpCHTCTY.

JUist BuipoGysaHHst 3ac00y 11 CXyaHeHHs Gyna HaGpana rpyna BOIOH-
Tepis. BoHM BMNALKOBUM HYHHOM Oyiu PO3ALICHI HA J(BI IPYHK — KOH-

TPOJIbHY (HE ONEPXKYBaM UpCIIapaT) i CKCHCPUMCHTAILHY (OACPKYBaIH
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npenapar). Kiibka m0OBHHX rojed susiBuiaM GaxaHHsA NMEPEBECTH 1X
3 KOHTPOIIBHOI I'PYIH /10 €KCHEPUMEHTANLHOL, TOMY 110 iM JyXe XOTi-
Joca cxyanytd. EkciieppMeHTaTOpH 3aJI0BOJIbHMIIM IXHE I[IPOXAHHA.
ViaxiTh NOTEHUIRHI JpKepena NorpimBocTeil y 1aHoMy CKCIICPHMEHTI.

. CriBpobiTHHK HayKOBO-i0CHiHO] nabopaTopii BUBYaB [0 CTpeCy Ha

BUpoOIIcHHS YMOBHMX peduiekciB y TBapuH. Y HOro po3nopamxexHi
6yno 40 TpuMicAYHMX NALOKIB, SKMX BIH PO3NUIMB HApiBHO Ha KOH-
TPOJIbHY # eKcriepuMeHTasibiy rpynu. Clloyarky JOCHIJHUK NpalioBaB

" 3 CKCHCPUMCHTAIBHOLO I'PYIIO — HIgaBaB TBApHH it CTPCCOBOYO (bax-

TOpa, a NoTiM BupobssB y HUX yMmosHI pedacken. Uepes 3 micani BiH
3aKiHYMB NepUly YACTHHY EKCTICPUMEHTY i HPUCTYIHMBCA 10 BHPOOiIEH-
s peduiekCiB y taIOKiB KOHTPOILHOT I'pyny. YKakiTh METOIO0/IOriYHI

TTOMMJIKM TaKO1 [1OCTaHOBKH CKCIIEPUMEHTY.
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CUCTEMATU3ALIA
OAHUX

JocnigHuky HaifuacTilie MarOTh CHPaBy 3 BEJIMKMMH MAacHBAMH [JaHHX.
Ansa xpamoro cnpuiHATTA # IOJEIIUCHHA aHali3y JAaHi BIOPAAKOBYIOTh
3rIQHO 3 [I€BHOIO CUCTEMOR0. 3aiIeXKHO Bl XapakTepy Bapiauii nepBuHHI AaHi

3B0JATH Y TabiMLi, po3nOoAiNAOTL y Baplauiiini pgau, mis Ginburol Haod-
HOCTI 300paxyroTs ¥ BUrisi rpadikis.

2.1. O3HAKWU, NATU

2. Cucmesamusauia 9anux

OO6’exkTu XapaKTepU3YIOTbCSL OCOONUBOCTAMM, AKI pOOIATH 1X BiaMi-
HUMH BiJl IHLIKX 00 €KTiB, — o3naxamu. I CTATUCTUYHOTO aHali3y O3HAKH
BHDaXKaiOTh 3a JIONOMOIOIO YHCEIL, AKI HA3MBAIOTHCA Oamamu, a6o crnocme-
DEXCEHHAMU.

SAKICHI, KLIbKICHI TA PAHI'OBI O3HAKH

O6’eKkTH XapakTepU3YIOTHCH BEJIHKOK KUIbKICTIO Hapi3HOMaHITHImUX
o3HaK. O3HAKN NOAUIAIOTECSA Ha AKICHI, KITbKICHI Ta PaH2086I.

KinpkiCHI 03HaKM MOXXHa BUMIPATH, BUPAXOBYBATU Ta BHPAKATH B THX
abo 1HIIMX OAMHMLAX BUMIipy. BOHH HOALIAOTECS HA OucKkpemHi it 6esne-
pepsHi. 3a Ge3nepepBHUMM O3HAKaMH OO €KTM MOXYTb BiAPi3HATHCA Ha
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Oyap-saxe Masne 3HayeHHsd. KinbkicHi o3Haku 3 Ge3MepepBHOI0 MIHIMBICTIO
MOXKHA BUMIPATH 10 Gy/b-KOTO IPAKTHYHO 3HAUYINOrO APOGOBOro 3HaUCH-
us. Hanpuknan, mMacy MoxkHa BUMIpIOBAaTH B Kijlorpamax, rpamax, Miji-
rpaMax, 3picT — y Mertpax, cCaHTuMmerpax, (yrax, moimax Towo. JuckpeTHi
KiJIbKICHI O3Haku HaOyBalOTh LIJIKOM I[1EBHHX 3HaueHb. 3a JAUCKPETHUMU
o3HakaMy 00 €KTH MOXKYTh BilpisHaTMCA Ha MiHiMaibHC GikcoBaHe 3Ha-
YEHHS, HAIPUKIAA Ha OAWHMINO (KINLKICTh HITEH y POAMHI MOXE HOpIB-
wioBaty 1, 2, 3, 4 uu Giblue, anc BoHa He Moxe OyTH, HAIpUKIal, L1iBTOpY
Yy JIB1 JECATUX JIUTUHU).

Ha siaMiduicTe Biji KINBKICHMX O3HAK, Y MIHJIMBOCTI AKICHMX O3HaK

MOXHA BUALIMTY 4iTKi KilacH (kaTeropil) ¥ BIANOBIAHOCTI [0 BJIACTHBOCTEH
(axocreit) 00 extiB. O3Haka MOXC MaTH KilbKa BapiaHTIB (HanpHkial,
WEPCTh MOXKE OYTH HOPHOI0, BII010, KOPUHHEBOK, PY/OI0 UM [LISIMHCTOLO;
KOJLp o4eit — YOpHUM, KapuM, cipum. 3einchum. Ouakurrum). Jleski o3Hakn
MaroTbh BChOIO J1BA BapiaHTu (cTath MOXe OyrH HosoBiua abo xkinoua, aleib
y KOMYCh JIOKYCl — MyTaHTHUiT a00 HopMasibHMii). SIKicHi 03HAKH 3 jBOMA
BapiZIHTaMI/I Ha3suBaXOThCA AA6MECPHAMUGHUMU .
+ Pi3sHOMaHITHOCTI 3a AESAKUMH O3HAKAMH HCMOXKJIHBO AATH TOUMY KUIbKIC-
Hy 200 sakicHy xapakTepucTiky. Hanpukian, HC MOXKHA YUCCIILHO BHPA3HTH
BiZIMIHHICTS PI3HHX COpTIB 0JyK, X0ua 3a JIOHOMOIOI0 XIMIUHOI'O aHAJI3Y
MOXHa BU3HAYMTH LPOLICHTHHH BMICT Y HUX KHCHOT 1 uykpiB. Hemomnuso
JAaTH TOYHY KLIBKICHY OLUHKY SKOCTI XyTpa TBapHH, X042 MOXHA BHMIPATH
JOBXHUHY 1 TOBHIMHY BOJIOCCH, & TAKOXK KLIBKICTL BOJIOCKIB HA KBAJAPATHOMY
canTumerpi Tihia. CTyniHb PO3BUTKY TAKHX O3HAK CYO CKTUBHO OUIHIOCTLCS
CIOBaMK «kpaue abo ripuwc», «Glbie yn MeHuie» To110. Koxnomy o6’ ckry
MOYHA NPUCBOITH PAHT — HYMCEIbHE 3HAUCHHS 3AICKHO BiJL CTYICHS PO3BUT-
Ky 03Haku. Taki 03HAKK OEPIKAJIN HA3BY PAHFOBUX.

O3Hakd GYyBaKOTh MPOCTUMHU i CKIIMOBUMH (13 MHOKMHHOK XapaKTepUC-
TuKO10). [lpuknan npoctoi o3naxky — mMaca atayxa. s XxapakiepneTiky uiei
O3HAaKH JOCHTh BUMIpPATH 0uH 00'ekT. [lpukiaj cxiajoBOi 03HAKKM — maca
a61yk nesHoro copry. o6 oxapaktepusysaTH U0 O3HAaKy, HEOOXimHO
BUMIPATH KifbKa 1noais.
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BIOMETPHA. 1. Xapakmepucmuru posnodiis

JAATH, ABO CIIOCTEPEXEHHA

3HayeHHs, L0 XapaKIepU3YIOTh KITbKICHY O03HAKy, HasHBalOTLCH Od-
mayu, abo cnocmepesicennamy. BoHn SBAsOTH cob0I0 wucaa Oynb-axol
po3MipﬂdcTi. Jatu MOXyTb ABAATH cOOO yacmKy —~ NO3UTHBHI YUCiIA Bij
Omo 1, abo simcorku — Biyg 0 go 100 %. Hatamm moxyTh OyTH paneu —
YMCIa-CUMBOJIH, 1110 HE MAIOTh TOYHOro (pI3UUHOIO 3MicTy.

IlopiBHIOKOYH IBI KIIBKICHI aTH, MH OICPKYEMO TOUHY THQOpMALIIO 1TPO
pisHuuo Mix Humy. Haopuksan, kpoas macoro 1,5 kr Ha 0,2 kr Baxkuuii 3a
Kposis, Maca akoro 1,3 kr. SIKio maca BUpaKa€TbCs y paHrax, 7o kpoJib Ne 4
BakuHi 3a kpoila Ne 3, a kponb Ne 3 — 3a kposng Ne 2, anie B LbOMY BHUAAKY
HEMOXJIMBO TOUYHO BHU3HAWITH, HACKUILKH PI3HOK) € MACa KX TBAPUH.

Haru moxyts OyTn riepsuuHuMy i Bropunnvmu. Hepsunni damu — ue
pesyibraTh  Ge3rocepeix  BUMIpiB.  Bmopunui Qamu ¢ yCepEUHCIUHAM
nepsuaHux  gar. Haopuknan, mwo® susnaunty macy jnojuud, I tpeba
spakuTH. Lo 1pocTy npouciypy ROCHTH BUKOHATH OJAMH pa3, {06 Marw
TOYHE YABJICHHA PO MACY KOHKPCTHOI JIIOAHHU. AJIC B ACSKHUX BHILAIKAX
PE3yNbTAT BHXOJUTh MCHII TOMHAM. Haupuwnaz, Koau BH3HAYACTHCA BMICT
LyKpY B KPOBI, [POBOAMTBCS KibKa napanensHux upod, 3a pesyibraramu
AKX 00dMCIIOETbE cepeits apudMermuna. Y rakoMy pasi tapalieibii
BUMIPH yCIX 1PO0 € MEPBUHHMMH Jlatamu, & OCraHHiil ycepeancHuii pe-
3yJbTaT — BTOPHHHOIO JATOI0.

[lepsunui # BTOPHHHI HaTH 3'SBISUOTBCS TAKOXK 1pM 00Ky O3HaK {3
MHONCUNHOIO Xapakmepucinuxoro. Haupuxnai, mob oxapaxrepusyBatu Je-
PEBO 33 MacoxO IUIO/IB, HEOOXI/HO 3BAXUTH KIIbKA TUI0AIB ([ICpBUAHH] JaTH)
1 ' 3HaifTy cepeiio apudMeTHUHY (BTOPHHHA JaTa).

Skmo 7ol camuil 00’exT BMMIDIOETHCS MBIMI Y PI3HHX CKCIEPUMEH-
TalBHUAX YMOBAax, TO OTpUMani Jatu Qopmylors napu. IMTapu jar 3°asis-
FOTBCS TAKOK y TOMY BMIAJKY, AKIIO KOXKHOMY 00 ckry ouuiel BubGipku
BLAMOBIZAE winkoM nesHuil 06'ext inwol BuGipxkn. CyKynnocTi LMX jar
ABISHOTH o000 BUOIpKM 3 PI3HUX IEHEPaIbRMX CYKYIHOCTCH i ¢ nonapro

36 SA3AHUMU damamu.
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2. Cucmemamuzayis oanux

2.2. YACTOTHUN PO3NOAIN

Haijtnowupenimuit cnoci6 ‘opranizauil gaHux — no0ynoBa 4acTOTHOTO
posnoainy. Yacmomuuii poznodin — ue Tabanus, 110 10Ka3ye, AKHX 3HAYEHD
HabyBac O3HaKa | AK 4acTO L 3HAYCHHR 3yCTPIYalOTHCA B CTATUCTHUHI
CYKYNHOCTI. 3HauyeHHs, SKUX MOXe HaOyBaTH O3HAKA, NO3HAYAIOTLCH AK
kracu. UMcaa, WO 10KA3yIOTh, K YacTO 3yCTPiAlOTHCH OKpeMi KIacH,
HA3UBAIOTLCA yacmomany. YacTou, AKI BUPaXKEHI B KiNLKOCTL criocrepe-
KCHb, HAZUBAIOTLCA dBCONOMHUMIL, A BUpaXeHi B yacTkax ojuHuui abo Biu-
cotKax — eionochumu. YacTOTHMI PO3NIOLIN MOKHA NPEICTABHTY Y BACISA/I

aBCONOTHOFO, BIIHOCHOIO il KYMYSI#iTHBHOTO (3 HAKOIMYCHUMH YaCTOTAMM).

ABCOJIOTHUM YACTOTHHUA PO3NOILIL
ABCOJIKOTHI YACTOTH

Abcomomna yacmoma — 1€ KiIbKICTb CHOCTCPEKEHB Y IICBHOMY KJlaci.
Po3touis, BUpaxeHHil B a0COMOTHHX YACTOTAX, HA3MBACTLCH aOCOMOMIUM
wacmomiuy posnodinon. [lpuian aGCoOTHOIO HACTOTHOIO PO3IOMLY

Hase/eHo y Tabnuui 2.1,

Tabauus 2.1. AGCoMOTHUH HacTOTHUI PO3ITOLLNI KIHOK 33 KUILKICTIO JiTCH

Kiabkicts giteit, x Yue1o KiHOK (f), o MawoTs v JUTCH

o - 44

1 282

2 200

3 18

4 3

5 {

Yenoro >f=1548
51



BIOMETPUA. I Xapaxkmepucmuky posnooditie

2. Cutniextamuzauia danux

BITHOCHHI YACTOTHHIl PO3IOALL
BIIHOCHI YACTOTH

MBa i1 Oinbite po3noainiB 3py4HO NOPiBHIOBATH HE 33 aOCOMIOTHHMH, 4 33

BilHOCHMMH YacToTamu. Hanpukiaz, BupakeHi B aGCONIOTHMX 4acTOTax

posnoniny 3 tabn. 2.2 (croBmui 2 i 3) cknagHo HOPIBHIOBATH, TOMY 11O
KOXHMH 3 HUX CKIaJa€ThCA 3 PI3HOTO UHC/A CHOCTEPCHKEHb. Y TAKUX BH-
najkax abCONMIOTHI YaCTOTH NEPEBOJATL Y BIJHOCHI — BHPaXAKOTb IX sK
4acTKU 200 BIICOTKM BiJl 3arajibHOr0 yMcja CHOCTEpexkeHb. BigHocHuil
YaCTOTHMH PO3NMOALI I[I0KA3ye IPOMNOPLII0 KOXHOIO KIacy B 3arajbHOMY
obcary cnocrepexens (Tabin. 2.2, cTosnui 4 i 5).

Tabauus 2.2. YactoTHuit posnonin HaceneHHs mict Xapkoa i XMeIbHHIBLKOTO

3a HalioHabHicTIO (1985 p.)

KinbkicTs, ocid KuibkicTts, %
HanionansHicTs
XapkiB XMeJIpHHIBKHHA Xapkis XMeTbHUIBKNH
Vxpaiumi 505 549 459 83.2
Pocisrn 504 75 45,8 1.4
€npeil : 50 4 4,6 0,6
Binopycu 11 1 1.0 0,2
Tnmi 30 31 27 4,6

KYMVYJSATUBHUIN YACTOTHUHN PO3NOALL
HAKONUYEHI (KYMYJISITUBHI) YACTOTH

Hakonuyena (KyMy/IaTHBHA) 4ACTOTa ~ Lie CyMa 4acTOT [ONEPEAHIX Kila-
CiB Ta 4acTOTH AaHoro wiacy. Bona mokasye Bimcotox mar, saxi posta-
IIOBYIOTbCSl MK [0YaTKOM BapiauifiHoro psiy # BepxHiMu Mexamu
KJIACOBHX IHTEPBaliB.

HaxonuuyeHi uacToTH BU3Ha4al0Th NOCHILAOBHUM [LIICYMOBYBAaHHAM 4Yac-
TOT Y HalpsAMKY BiA [CpUIOro Kiacy A0 KiHud BapiauidHoro psny. Jas
11006y/10BM KYMYJISTHBHOI'O YacTOTHOrO pO3MNOALNY CLOYATKY Oyaycrbes
3BHUANHMH YacTOTHMH po3noxin. IMoTiM MociigoBHO CKIaJaTh 4aCTOTH
BCIX mnonepegHiXx KiaaciB 1 yactory jgadoro knacy. Hanpuknayg, wo6
BU3HAYUTU KYMY:ISTHBHY HaCTOTY TPETHOIO KJIACy, HCOOXLIHO CKIACTH Yac-
TOTH 11EpLIOTO, APYroro Ta TPEThoro kiacis. Yacrora OCTAaHHBOIO Kiacy
Oyite nopissioBatH 100 %. IIpukian KyMyasTUBHOI'O HaCTOTHOIO PO3IOUILY
HasclcHuit y Tabnnui 2.3.

Tabauusa 2.3. YacToTHUIl pO3NOAILNT CTYUCHTOK 33 3pOCTOM

Veworo 1100 660 100 100

[Ilo6 po3spaxysat BiAHOCHI 4acTOTH, aGCOMOTHY 4HacTOTy KOXKHOIO
kiaacy f AUIATE Ha 3araneHe 4ucno par n (f/n). Orpumani nponopuii
KJIaCOBMX IHTEPBANiB BUPAXAIOTbCA B 4acTKaxX. SIKUI0 HEOOXiAHO BUpasHUTH
BIIHOCHi YaCTOTH Y BIICOTKAX, TO 4acCTKU MHOXatThcs Ha 100. [TpaBuisHicTh
PO3paxyHKiB NEPCBIPAIOTD NIACYMOBYBAHHAM: [IPH [IPABHUIILHOMY OOUYMCIICH-
Hi CyMa BiJIHOCHUX 4acToT 6y/e nopisxiosaty 1 abo 100 %.
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Ab6comoTHa BijirtocHa
KinekicTs, o
3picT, eM i HaKOIMYCHa Kisskicts, % HAKONHYCHa
oci

¢ yacTora, ocib yacrora, %
151 - 155 12 2 6,0 6,0
156 - 160 39 51 19.5 25.5
161 - 165 64 15 32,0 57.5
166 - 170 31 146 15.5 73,0
171175 48 194 240 97,0
176 - 180 5 199 2.5 99,5
181 ~ 185 ! 200 0.5 100,0
Yevoro 200 100,0
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BIOMETPHAL. 1. Xapaxmepucmuxy posnodinie

2.3. PAHXYBAHHA

NMPABMJIA PAHXXYBAHHSA

Panoicysanns — ne 3amiHa hakTHYHUX 3HAYEHb O3HAKM paHramu. Panzu —
e I0CJI0BHI Micus, AKi 3aifMalOTh JAaTH NPU IXHEOMY BIIOPSIKYBaHHI
B paji 3pocranua abo yOyBaHHs. PauxyBaHHA 3/iCHIOCTHCS 10/I0 O3HAK,
SKMM HEMOXJIMBO JIaTH TOYHUI KUIBKICHHMH Oruc, aje [pyd LUBOMY iX MOXHA
BIopsankyeatd. Hanpuxiaz, cobak Ha BUCTaBLI MOXHa po3TaulyBaTH y Bijl-
fIOBITHOCTI ,;io CTaHJIAPTIB [IOPOJIM, HAJABLIY imM Mmicus — paHru. Y rakux
BUIIAAKAX PaH)XYBaHHA € CIMHHM INPUHAOMOM KUlbKicHOI owiHkU. Panrosa
LIKAJa [10KA3Y€, IO O3HAKA € GLIBIIOI 260 MEHILOW, ajle BOHA He BKa3yC,
HACKUILKH BEJIMKA Pi3HMLA. Y PAHIOBOMY 110JIaHHI BiACTaHi MDK 00’ ckTamn
HeBiIoMlL. Bigomo, nanpukaan, 1o ob’ext i3 panroM 3 Baxymil, HDX 00’ CKT
i3 paHrom 2, ajic Ha CKIJBKH — HA OJMH I'DAM UM TPU KUIOTIPAMH — HEBIIOMO.

PosrnstHeMo Ha npuxiali, sk poOurbes paHxysanns. Habip aaT y kib-
KocTi n (waupuxnan 8, 5, 9. 7, 11, 6, 10, 9, 6, 15) sauncyerscst B HOPAUKY
3pocranss. Jlatu nymepyrorses Big | 110 n:

JlaTH: . 5 6 6 7. 8 9 9 10 [ I5
ROPSIOKOBE HOMeEpU: 2 3 4 5 6 7 8 9 10

[licns uboro KoxHIM Jjari Hajaecrbest padr. SAkwo pgarw He HOBTO-
prOIOThCH, PAHIH 30iraloThes 3 HoMepamu. SIKIO ¢ 1oBTOploBaKi Jary, im
HajalThCAd OJHAKOBL PAHIH, MO AB/SIOTH COBOW cepeliio apupMeruiHy
HOMEpIB 0/IHAKOBUX JIAT.

JaTH: 56 6 7 8 9 9 10 11 15
ROPAOKOSI HOMepPU: 1 2 4 5 6 7 8 9 10
paHru: 1 25 25 4 5 65 65 8§ 9 10

54

2. Cucmevamusayisa Qanux

O6uucnenss paurie gus 2-i i 3-{ gar:

v

=2,5; naa 6-i i 7- par:

6+7 ) ‘ . . .
——=6,5. Yci nopanblui cTaTUCTUYHI IPUAOMHU 34iACHIOIOTECA HE 3 nep-

BMHHMMH JgaraMy, a 3 IXHIMH padramu.

PAHXXYBAHHSA JBOX BHUEBIPOK Y 3ATAJILHUM PSIJ

ParmxyBanHs ABOX BHOIPOK Y 3al'aJibHHI psifi 3MIACHIOETHCS MIPU TIOPIB-
HSHH1 IBOX I'PYIl.

[Mpunycrimo. icHYHOTH J1B1 TPYIH JaT:

1)5.3,8.4,6.3(n.=6)

2)7,8,2.9,6,9,.7(n,=17).

HMpuuasiexsicTs qar 40 rpyHH HO3HAYACTbCA iHackcamn | i 2:

1)51, 31,81, 44, 64,345

2) 7. 82,23, 95, 65,9, 7».

I3 asox rpyn ¢opmycreca 3aranbunii paa. Jdatn nociauyiorses i posra-
IHOBYIOTLCA B NOPsIKY 3pocTanus. [Ipy UbOMY BH3IHAMACTLCH NPHHAICK-
HICTh KOXHOI JaTh 1o cBoei BHOIPKH. JInA Uboro mMoxua ckopucratucs
HIDKHIMH 1HAEKCAMM:

Jlatu 23 3] 3[ 4! 51 ()! ()2 7T 72 83 8] 9'_: 92

Hoxiepu 1 2 3 4 5 6 7 8 9 0 11 12 I3
Panrn 1 25 25 4 5 65 65 85 85 105 105 12 13

Takox MOKHA PO3’€AHATH PAH 1IPOCTOPOBO:

Hatu | 3 3 4 5 6 . 8

Jlatn 2 2 6 7 7 8 9 9
Hoymepu 1 2 3 4 5 6 7 8 9 10 1 1213
Panrn 1 25 25 4 5 65 65 85 85 105 105 12 13

JaraM 1IpUCBOIOOTLCA 1IOPSUKOBL HOMEPH, | HOJANAbUIE PAHXKYBAHHS
34{HCHIOETHCS 3a 3aralIbHUMU [IPABHIIAMHL.
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LIOMETPHA. 1. Xapaxmepucmuxy posnodinis

2.4. KINbKICHA BAPIALIA

BAPIALIAHUMA PSJY

Ja ananizy KiabKiCHMX O3HaK iX OPraHi3ylOThb y eapiayiiinuti pio —
MOJBIHMI PAX YKCE, IO HOKA3YE, K 3HAUYSHHA O3HAKY [TOB’A3aH1 3 IXHbOIO
HOBTOpIOBaHicTIo. JIas noOya0BU BapiauiliHOTO pAdy BECh pO3MaX MiHJH -
BOCTI po30HBalOTh Ha PiBHI IHTEPBAIN — KIACU, & NOTIM BU3HAYAIOTH YaCTOTY
KOXKHOTO KJ1acy.

CyKynHICTh JaT MOXKHA PO3NOMUIMTH y BapiauiiiHi psau ABOX THUIB —
inmepsanvhi a60 Gezinmepearsni. besinrepBansHi Bapianiiini paay BKIOYA -
IOThb KIACH 3 €AMHUM 3HAYCHHAM O3Haku. B iHTepBaNBHMX BapiamiiHuX
pAax Kjack BKJIHOUa0TE 00 €KTH 31 3HAYCHHSIMHU O3HAKH, IO JICKATE Y NEB-
HOMY IIDOMIKKY 3Ha4€Hb — Kndacoeomy inmepeani. Haiibinsuie Ta HaliMenuie
3HAUCHHSA KJIACOBOI'O IHTEpBay HA3UBAIOTLCHA KAACOBUMU Medcamu. B iu-
TEpBaJIBHI BapialliiiHl paAgu 3a3BUYail PO3NOLINAIOTECH O3HAKH 3 BEIIMKHM
PO3MaxoM MiHIMBOCTI, 2 B O€3iHTEpBaANbHI — 3 MAIIUM.

Ilpy no6ynosi iHTEpBaALHOre BapiauifiHOro psgy pEKOMEHIYEThCH
JOTPHMYBATHCA TaKUX IPaBUIL.

1. Hacammepen cnig BushauutH posmax MidwymsocTi. i wuboro
HeoOX1aHO 3HaliTy HAHGINbLULY Ta HAKMEHILY JATH CYKYIHOCTI — Xmax 1 Xmin.
[ToriM 0GUUCHIOETECA PI3HUUS R = Xpax — Xmin, 1K HA3UBAETHCHA POIMAXOM
MinaUgOCMI U posmaxom sapiayil.

2.  Busnauutn npubiusHe YKCo Kiacis, Ha ke Oyae po3dura cykym-
HicTb. 3poOUTH Lie MOXHA Y JieKiibka ciiocobiB. Hanpukiag, 3a gonomoro
dbopmynn Crapmxeca:

K=1+3321gn (2.1)
abo K =51gn (npun > 100), 2.2)
ne K — 4uciio KiaciB, n — YUCO AT Y CYKYITHOCTI.

MoxxHa, He pobisiuM po3paxyHKiB, CkopucTaTics Tabnuuero 2.4.
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2. Cucmemamuzauis 0gnux

Ta6anus 2.4, Yuciio kiacis BapiauitHoOro pssy B 3a1€XKHOCTI B 4ncaa

CIIOCTEpPEKEHD
Yucno cnocTepeskeHb n Yucno kiaci K
25 ~ 40 5-6
40 - 60 6—-38
60 — 100 7—10
100 — 200 8§—-12
> 200 10-15

KsaniikoBanni#i JOCHIAHMK MOXKC BH3HAYUTH KillbKICTh KJIAaciB iHTYi~
tuBHO. IlpakTHka nokasye, o 0pu Beaukid Bapiauii 3py4HO po3GuBaTH
cykyndicte Ha 10— 20 knaciB. Bennka KinbKicTh KJaciB OPU3BOAMTE [0
3aiiBoi seramisanii i 36L1biye TpyAOMICTKiCTh poOoTH. Mase uucno kiacis
3rIaKy€e pAx i CIOTBOPIOE po3nodin yacror (puc. 2.5, a, 6, 2).

3. BigHadTi 3Ha4eHHs KNAcoBOro iHTepsany. [INa UbOrO BUKOpPH-
CTOBYIOTH popmyiny:

X -x

o= wn 2.3)
K

Ac A — KIACOBUH IHTEPBAIL, Xy | Xyin — MAKCUMAJIbHA T2 MiHIMAJILHA JaTH
cyKynHocTi. K — 41cs10 Kiacis, Ha siki 6yzie po36uTa CyKyIHICTb.

Ao A = 1, gani posnonuisioTs y Ge3iHTEpBAILHUE pal; SKmo A # 1, To
B iHTepBaubhuil. Hepinko po3paxoBane sHaucHiist A BUABIACTBCS APOGOBHM
YMCJIOM, HE3PYHIHUM And pobotu. Tomy iioro okpyrsitoTs 10 HailGinxk1Oro
3pY4YHOro yucha. SKIo 03HAKA BUMIPIOCTHCA LIIMMHU Y1CAAMH, TO if KJ1aco-
BHIl (HTCPBAJ MOBHHEH OyTH uimm. Haiikpaiue, sikilo KJacoBuii iHTCPBaI
JIOPIBHIOE OiMHUILL ab0 uuciy, kpaTtHOMY 2, 5, 10, ... Hanpuknan, ogepxas-
i A = 6,88, He 000B A3KOBO OKPyYIUIATH 11 10 A = 7, MOXHa B3saTH A = 5 abo
A =10, ane ve A = 20.

4. HaMiTHTH BEPXHIO Ta HIKHIO MEXI KOXHOro Knacy. HuwxHs mexa
NeplIoro Kiacy BaplauifHOro psiy mae OyTH MCHILOKO 33 MIHIMAJIbHY AaTy
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BIOMETPHUA. I. Xapaxmepucmuku posnodiiie

CTATHCTUYHOI CYKYIHOCTI, BEPXHS MEXa OCTAHHBOTO Kiacy — OiUIbILOIO 3a
MakcumManabHy. HrokHs Mexa [epuioro KjaacoBoro iHTEpBajly BCTAHOBILO-
€TbCA TaK, 00 MiHiMalbHa JaTa CyKyMHOCTI Oyia npuOIU3HO B cepe/iuHi
[EPLIOro IHTEpBAILY:

A . 24)

Xt = Xonin —

wwtl — min 2

Bepxus Mexa BLACTOITH Bl HIKHbO! HA 3HAYCHHS KJIACOBOIO 1HTepBAdY:
Xoepxatl = Xyuomul + A 2.5)

TakuM YHHOM CJlifi HAMITHTH MeXi BCIX IHTEpBAaiB, BiA LCPLIOrO JO
ocTaHHporo. Ilpu BMOOpI MeX KIACOBUX IHTEpBaiB Tpeda KepyBarucs
MipKyBaHHaMA 3pyuHocTi. Kpauge B3sitn 5, 10, 15..., uik 3, 8, 13, ... . Tpeba
nam’sITaTd, HiO BCi iHTEPBaNW MaioTh OYTH PIBHOBEIMKMMM H HE MOBHHHI
[CPEKPUBATUCA — HIDKHA . MEXKa HACTYNHOTO KJIACy HC IOBHAHA TOYHO
36iraTucs 3 BEPXHLOW Mexeio lonepenHsoro. Hanpuiwian, y Bunauxy
03HAaK, BUMIPIOBAHHUX Y L{IIMX HMCAAX, HIOKHA MEXa HACTYIIHOI'O KJIaCy MOKC
OyTy Ha OOMHMLIO OiNbUIC BEPXHBOT MEXKI [10MEPEAHBOIO: |

Knac 1 2 3 4

IHTEpBan 1-5 610 11-15 16 -20

Jlia o3Hak, ski BUMIpIOBaHI B JpOOOBMX YMCIAX, HIKHS MCXa Ha-
CTYIIHOro Kiacy mMoxe OyTu Glibiuc BepxHbOl Mexki Hornepeatboro Ha 0,1,
0,01, 0,001 abo Gyab-sKe IHIIE YKCHO, 11O HE TICPEBULLYE TOHHICTL BUMIpY:

Knac | 2 ‘ 3 4

IHTepRan 1,1-5,0 5,1-10,0 10,1 - 15,0 15,1 =200

5. Poscrasur gatu mo kiacax. [lo depsi posrisparorhess Bei uary,
i KOXHA BHOCUTbCA y BifUOBINHMEA xiracoBuwii inrepsai. [lus 3pyuHocri
MOKHA CKOPMCTATHCH WM(POM YACTOT — BiABHAYATH KOXHY AATy B Kiaci
Kparkamy ado MTpHXaMHu:

Yactora 1 2 3 4 5 6 7 8 9 10

S A L I O el [l S A {2

2. Cucmevianuzauyis 0aHux

[Ticia Toro, sK BCI AaTH PO3CTaBICHI MO K1acax, mudpu nepersoprooTh
B abCcoOTHI yacToTH. 3a HeoOXinHOCTI abCOMOTHI YacTOTH IIEPETBOPIOIOTSH
Ha BIAHOCHI — PO3PaxOBYIOTh Bi[IIIOBIAHI YACTKM YM BIICOTKH.,
% ok ok
Hasejena cxema no0y0Bu iHTEPBANBLHOIO Psijly HE € EAMHO MOXUIUBOK.
Jorpumylouncs i, MoxHa 3rpymysard Aadi Oliblu HDK B OouH cnocid.
Cepen Beix BapiaTis 110TPIORO BUOPATH HAMOLABIL 3pO3yMIIMI 1 HAOUHHMI.

I'PA®IYHE 30BPAKEHHA. KJIBKICHOI BAPIANI

Inopmanito, 110 MiCTUTBCA B TabuLi, MOXHA UPEACTABUTH [PadiuHo.
I'padiku xpauie CupHiiMaloThes, Ha HHUX JICTUIC BIIOBHTH 3aKOHOMIPHOCTI.
YacTorHHI PO3IOIN KUIbKICHHX O3HAK IIPC/ICTABISAIOTE Y BHPIAAL 2icmo-

epamu, HACMOMHOI0 NOAIZONA, KYMYASIMUGHOT KPUGOT.

Ficrorpama

lHTepBaneauii BapiauiiiHuii pst 3pYUHO UPCHCTABUTH Y BHIIAAL Zicmo -
epaniu. FicTorpama cknagacrbest 13 Cepii CTOBIB, KOXHHA 3 SIKMX 11PCIL-

CTABIIAC YACTOTY CHOCTEPEHKEHD B OLHOMY 13 KiaciB posuoniny (puc. 2.1).

40

30

20

Binnocua gyacrora (%)

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140
Maca (mr)

Pnc. 2.1. licrorpama
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BIOMETPUA. [ Xapaxmepucnuxy posnooine

IIpu nobyxosi ricrorpaMu o BEPTHKANBHIN OCi BIOK/IANA0Ts 4acTOTH,
[10 FOPH30OHTAJIbHIN — MexXI Ki1aciB. JacToTH MOXYTb BHpakaTHCA AK B ab-
COJIFOTHHX, TaK 1 Y BIMHOCHHUX oguHuuAX. Biuni cTiHKY CTOBOUIB 30iraloThCA
3 TOYHUMM MeXaMHy KJacOoBHX IHTepBaniB. lllupuua cToBHUS HOPIBHIOE
3Ha4YEHHI0 K/JACOBOTO IHTEPBaily, a BUCOTa — 4acToTi. [icTorpama sigobpa-
XKae pos3noAin 00’¢KTIB oxHiel xareropii 3 pI3HMM CIYIIEHEM pPO3BUTKY
KinbkicHoi o3Hakd. CTOBOLI OJHOIO KOJbOPY PO3TAIIOBYHOTh 03 [HTEp-

BAJIiB, 110 BIAPI3HSAE FICTOrpaMy Bij CTOBOYAcTOl jiarpavMu (AMB. i1. 2.5).

Hoairon posnoainy (4acToTHuil moJiron)

Skui0 HEHTpasbHI TOYKM HAa BEPXHIX MEXaxX CTOBIUIB [ICTOrpamu
HOCAIZOBHO 3'CAHATH IIPAMHUMH JIHIAMH, TO Builue noicon posnodiry, abo
yacmomnui noicon (puc. 2.2). Ue rpagik, y sxomy cepeinHHI TOYKH

KOXHOIO KJaCOBOIO IHTEpBajly 3’€AHAaHI MDK cOOOI0 1 3 I'OPH30OHTAIBHOK

BICCK) KOOPAHHAT.

40
s 30
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20
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g
= 10
=4
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0 10 20 30 40 S0 60 70 80 90 100 110 120

Maca (mr)
Puc. 2.2. [Toairox poznoniny

Jlns nmoOyoBH 4acTOTHOLO IOJIFOHAa BUAUIAIOTHCA /Ba JI0JATKOBI
KnacoBl I[HTepBaaM 3a MexaMu posnoginy. OAHMH repelyc repliomy

KJIaCOBOMY IHTepBasly, IHWMH ige 3a ocrauHiM. LI iHTepsaiu posris-

JarOThCH AK IHTEpBaIM 3 Hy1b0BOW Hactorow. CepeiHHHI TOYKH BCIX
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2. Cucmemamuzauia danux

KJIaCOBMX IHTEpPBANIB, Y TOMY UYWCIi # JOAATKOBHX, 3’ €JHYIOTHCS APIMUMHU

niHisMu.Y pesysisTaTi BUXOAUTD JlaMaHAa JIiHifA — YaCTOTHHHM MONIroH.

‘KymyasrTa ii oripa
SIKIIO 110 rOPM3OHTAIBHIN OCI BiAKNAAaTH 3HAYEHHS KIACiB, a MO Bep-

THKabHIA — HAKONWYEH] YaCTOTH 3 HACTYIIHMM 3’ €JIHAHHAM TOYOK MPAMUMH

JHHIAMH, BHIJIC 1padik, SIKUl HA3UBAEThC KyMyasmoro (puc. 2.3).

100
S
$ w 77
[~}
f
o
5 60
E .
S 40
o
S
Z 2
2]

30 40 50 60 70 80 90 100 110 120 130

0 10 20
Maea (Mr)

Puc. 2.3. Kymynara

SIKuL0 110 ropU3OHTAIIbHIA OCI BIAKIAAATH YACTOTH, A 110 BCPTHKAIbHINA —
3HAYCHHSA KJIACIB 3 HACTYIHMM 3’CIHAHHAM TCOMCTPHUHUKX TOUOK [IPAMUMH

JUHIAMH, BUXOANTL Tpadik, SKMA HA3UBAETLCA 02igolo (puc. 2.4)

140

120

100
80
60
40

Maca ()
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Binnocua uacrora (%)

Puc. 2.4. Oripa
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BIOMETPHA. 1. Xapdkmepucniuky po3nooinia

HaxonuueH] 4acTOTH HAHOCATHCA Ha Ipadik y TOYKAX BEPXHbOI TOYHOL
Mexki KIacoBMX iHTepBaniB. Ha ropusoHTanbHi# OCi NO3Ha4acThCs TOYKA
3 HYJIbOBOK KYMYJISTHBHOK 4acTOTOIO. 3a Hel NPUAMACThCA HMMKHA TOUYHA
MEXa JOJATKOBOIO KJIaCcOBOrO IHTCpBANy, WO INEPEAYE NEPHIOMY KJacy.
ITo3HayeHi TOYKHM TIOCAIAOBHO 3’ €AHYFOTHCSA IPIMUMM JIHIAMH.

INpuknapg 2.1

[IpoBeneHO BUMIPXOBAHHA 3POCTY CTYACHTIB (CM) B ONHIA aKaacMIuH1H
rpyni yuisepcurery. [ToOyayiite Bapiauifinuii psa 1 rpadik posnoainy 3a
TaKUMU JaHUMH:

174 183 167 173 193 180 167 154 175 168
171 182 178 168 173 192 177 175 172 178
169 178 + 169 173 178 172 178 182 171 181
172 168 173 174 183 174 172 173 173 167
170 170 169 170 178 170 181 177 178 178
176 179 165 176 169 180 | 173 179 180 169
183 175 160 185 190 180 167 178 165 173
182 196 171 194 175 175 177 180 175 177
178 190 160 183 167 172 178 192 168 172
178 179 157 170 172 169 177 168 176 173
170 178 178 187 162 165 169 166 176 177
189 180 170 184 174 172 172 166 163 173
174 172 173 180 185 180 173 170 175 . 180
201 190 174 162 193 167 170 188 164 178
176 192 174 174 183 170 156 185 175 178
169 168 165 180 170 162 164 188 173 177
170 170 170 170 187 186 164 185 180 172
173 167 173 170 . 170 165 181 165 180 158
169 178 174 170 184 170 185 165 178 168
179 181 161 185 180 184 182 181 170 180
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2. Cricmemamuzayia oautix

Pois st3auus

1. Haii6uipiua it HalfiMEHINA AATH CYKYIIHOCTI Xyp = 154, Xux = 201, po3-
Max minnuBocTi R = 201 — 154 = 47, yucno aar y cykyndocri n = 200.

2. Hucino par y cykynHocti 7 > 100, Tomy pyia BU3HaYCHHS YHCIa KiaciB
Bukopucracmo Qopmydiy (2.2): K=5lgn = 5 1g 200 = 11,5. Bignosijgno no
Tadi. 2.4, wueno wiacis K mosxxe Gyru Big 8 10 15.

3. Jlst BU3HAYCHHAS KIIACOBOrO IHTEPBALY BUKOpUCTacMO dopmy:ty (2.3):

y T
K
[pu K = 11.5 wiacosuii iuTepsan 1opisHOE A = —]—l—s =4,09.
[pu K = 8 ~ 15 knacosuii inrepsan A = 5,88 + 3,13.
3pydHilie B3ATH KIIACOBHI iHTEpBa A = 5.

4. Posnogiisemo jani B inrepBaibiuil pay (Tadi. 2.5)

Tabauus 2.5, YacToTHHI PO3MIOLIL 3POCTY CTYUCHTIB

Kracn ADCONIOTHI Binuocui nacrors, BinsocH HakormyeHi
HACTOTH. 0CIO Yo qactoti, %

I51 - 155 1 0.5 0,5
156 - 160 5 2.5 3.0
161 - 165 15 7.5 10,5
166 - 170 45 22.5 33,0
171 -175 46 23,0 . 560
176 - 180 43 240 80.0
181 -- 185 23 11,5 91,5
186 - 190 9 4.5 96.0
191 - 195 6 3.0 990
196 - 200 1 0.5 99.5
201 =205 | 0.5 100,0

Cyma 200 100,0
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BIOMETPUAL 1. Xapakmepucnnxu po3noditie

Hamivaemo mexi knacis, MisiMaibHa [aTa CYKYIHOCT Xipin = 154 nOBHH-
Ha TOTpanuT# NpHONU3HO B cepeyHy Oepluoro Kiacy. Y mbOMY BHIIALKY
3PYYHO BCTAHOBHTH Xyyyni = 151, Xpepyt = 155. Jlai HamigyaeMo Mexi iHIIMX
Kiacis: 156 - 160, 161 - 165, 166 - 170, ...

5. Ilicna posTamlyBaHHA JAHUX 0O KiIacax oJjepxyemMo abCOoMOTHI
4acTOTH, AK1 11EPEBOAUMO Y BIHOCH! i HakoruueHi (taba. 2.5).

6. OrpuMaHuil 4aCTOTHHA PO3NOALT IPEICTABHMO Y BHMIA FICTOrpaMu
i xymysary (puc. 2.5 a, 6).

TlepeBipuMo, - ik BHIJISAE TiCTOrpamMa LbOro POINOAULY [PH iHILUX
3Ha4EHHSX KJIACOBOTO iHTepBany, Harpuknaz, A = 10 1 A =2 (puc. 2.5, g, 2).

g w
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3pict (em) Kaacn (bepxni mewi)
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4
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146 156 164 172 (80 I8 196 204 140 150 160 170 180 190 200 210

’ 3picT (em) 3picr (em)

Puc. 2.5. [padiune 306paxeHHs BiAHOCHOI0 4aCTOTHOIO PO3NOALILY
B 3JIe3KHOCTI BiJ{ pO3MIPY KIIACOBOI'O IHTEPBAJIY:
a, 8, & — riCTOrpamH, 6- KyMyJIATa;
a.6-A=56-A=2;2-k=10

2. Cucmemanuzauis 0anux

2.5. AKICHA BAPIALIA

BHYTpIlIHLOIPYNOBY Pi3HOMAHITHICT 33 AKICHUMU O3HAaKaMH 4HCENBHO
BUPAXKAKOTH Y BUIJBIA] YacTKu abo BilCOTKA:
p="2 a60 p%="L-100%, 26)
n n
ae p — vactka, p % — BiIICOTOK, 11 — 06csr BUGIPKH, m — unCIIo 06’ €KTIB, 10
HANCKATL JO OfHIET KaTeropii.

TABJUNLI

[pu anaii3i sKicHol Bapiauil AaHi 3BOAATbL y Tabnuui. Yactoruuit po3-
oAl Jns AKICHOI Bapianii UpeACTaBisiOTh Y BUNBILL YOTHPMIILIBHUX a6o
GaraTouinbHUX TaOiUILb, Y AKi 3aHOCHTL aOCOIOTHI BelindauHU 200 4acTKu.

Hanpuxaan, y tabi. 2.1 HABCACHO YACTOTHHMIl POSNOAL, € KIACH BU-
Jjeni BIATIOBIAHO 110 KinbKocTi AiTeH y xiHok, a B Tabmmui 2.6 — Bil-
HOBIAMO JO CTari cryAcHTa H (akysibprery, Ha SKOMY BiH HaBYA€THCS.
V rabu. 2.7 wiacH suiieni Ha nijgcrasi koibopy sosoccs. Tabn. 2.8 ssise
co0O010 YACTOTHMH pPO3IIO/ILI, KNACAMH AKOrO € Pi3HI HAUIOHAJIBHOCTI —
yKpaitiui, pocistHy toLuo.

Taoaund 2.6. Pozno/ii cTy/CHTIB Pi3HMX (HakyJILTETIB 3a CTATTIO

Kinekicts crynentis

) o
AYARTET Yonosikis Kinok Yeroro
MareMaTHYRHI 327 159 496
Diznunnit 296 ‘ 148 444
dizonoriunuii &89 306 395
IMecuxosoriunui 58 184 242
bioaoriyunit 94 296 390
Yeporo 864 1093 1957
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BIOMETPHA. 1. Xapaxmepucmuxy po3nodiiis

Tabanus 2.7. YacToTHuit po3noain aiteil 3a KONLOPOM BOJIOCCS

2. Cucmevamusauin danux

Knac . BnonanHH Ilarenu .. Bptloretn Pyni

Yacrora 177 80 19 ' 5

Tadauua 2.8. Posnonin ulii06is 32 HALIOHAILHICTIO YOJIOBIKA 1 KIHKH

> = @ = 2 = =

Vkpalnui 548 265 12 8 1 I 0 0
Pociguu 282 302 4 0 0 0 0 0
Binopycu i35 10 3 0 0 0 0 0
€spei 11 6 0 8 0 0 0 0
I'py3nHn 7 5 0 0 2 0 0 0
Bipmenn 9 4 0 0 0 29 0 0
Tonsku 2 1 0 0 0 0 0 0
Tatapu 2 1 0 0 0 0 13

Il puMiTKa MO ropH3OHTAN] — HALIOHAILHICTH KIHOK, IO BEpTHKAIl —

YOJIOBIKIB.

I'PAGIYHE 30BPAKEHHSA SIKICHOI BAPIAILII]

CroBnyacra aiarpama

CToBmuacta iarpamMa BHIJIANAE AK CEpis CTOBIILIB. Hpu 11 nobynosi 110
OJHI{ OCi BIAKIa#ar0Th YaCTOTH (4aCTKM, BifICOTKH), 1O IHmWii — kareropii
06’exriB. BHCOTa CTOBIILS BIAIIOBiAA€ 9acTOTi 06’ €KTIB 3 HIEBHOI 03HAKOIO.
CroBnui po3mMiiawoTs Ha meBHiH BiacTaHi oauH Bix oaHoro. SIKo o3xaku
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HE BIIOPAAKOBaHI 32 AKMM-HEOY/b IPUHLMIOM, CTOBIMLI PO3TALIOBYIOTh 3a
3MEHILYBAHHAM BUCOTH. - ICHYIOTH Pi3HI cnocoOu 300paeHHs CTOBIYACTHX
niarpam. Komn’ioTepHi 0porpamu [aioTh BEIHKUH - BUOIp pPI3HMX BUAIB
rpadiku (puc. 2.6).

g

—
wn
[—]

Kiaskicrs, A101.
Pt
2 8

7] 200
150
100

50

Kinbkicrs, jawoa.

Puc. 2.6. CroBruacTa aiarpama posnoniny ntozieii 3a KoIbopoM BOJIOCCA
(a — iocka, 6 — 06’eMHa):
| — 6noHaMKY, 2 — wartcHu, 3 — OproHetH, 4 — pyai

Crosnui MoxyTh CKJIajaTHCA 3 Jekinskox rpynt (puc. 2.7, 2.8). Jus
3ICTABJICHHS MPOHOPHIA BUKOPHMCTOBYIOTh CkilajieHi crosuul (puc. 2.9).
SIkulo PI3BHOMAHITHICTL O3HAK BUPAXAETHCS B LIO3MTHBHHUX | HEIATUBHMX
3HAYCHHAX, TO CTOBIIL pO3MIaOTL 110 06unBa Ooxu Bl HYJILOBOI'O piBHs
(puc. 2.10). Crosiui MOKYTb MaTy sK BeprvKaibuy (puc. 2.6, 2.7, 2.10), tak
i ropu3oHTIbHY OpieHTauio (puc. 2.8, 2.9).
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BIOMETPUA, I. Xapakmepucniuxu posnodinie

©.360 ‘,

KinbkicTs cTynenris

1 2 3 4

[ Yososixu Kinkn

Puc. 2.7. Po3znonin cTyneHTIB pisHux GaKyNbLTETIB 33 CTATTIO:

I — matgMaTHuHuH, 2 — Di3nyHuii, 3 — iinosIoriynmi, 4 — ICHXOJIOTIYH U,

S — Gionoriyuuif

APABH
BOJIAPH
I'PEKHU [

HIMLII E

GOPAHLY3H
AHCALYE

0 10 .20 30 40 . 50 : 60

Yacrora, %

“Pue. 2.8. Po3riozin yacToT rpyn kpoBi cuctemu ABO B pizunx Hapois
(A¥iana . BeeneHne B MOMYIAUMOHHYIO U IBONIOIHOHHYIO FEHETHKY. ~
M., 1984. - C. 130)
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2. Cucmexamu3duia 0anyx..

Rana temporaria

Homo sapiens

Rattus norvegicus

Dr. melanogaster

Schistocerca gregari

Trogoderma granarinm

Efemeridae f04

0 20 40 60 80 100%

Puc. 2.9. Cuissijsowiedus tpusanocti gopenpoaykinsnoi (1), penpo-
JLyKTHBHOI (2) 1 noctpenpoiyktasHol (3) cTaliiit OHTOrCHE3Y B JAEAKHUX BHIIB

(S16noxos A. B., Jlapuna H. U. Beencuie B deneruxy nonynsuwit. — M., 1985. - C. 19)

12000
8000
jr
B 4000
&
= 0
= 4000
=
Z  _go00
-12000

1990 1991 1992 1993 1994 1995

Puc. 2.10. Mirpauiituuit npupict nacenenns Xapxiscbkoi oGnacti

B 1990-1995 pp. o BepTHKAN — KiIBKICTb JIHOACH
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BIQMETPHSL I Xapaxmepucmuky posnodizie

IHoxi miarpamu 300paXyIOTHCS HA LIKaJ, 1[0 MOJu(IKOBaHA 3 JIHIAHOT
B KPYTOBY. Y LbOMY BHIIAAKY CTOBIIL 300paxKylOTh Yy BHUIVIAAI papianbHO
PO3BDKHHX NPOMEHIB, TOBXKHHM AKHX BILIOBiIalTh YacroTaM. Takui npu-
fiom 3aCI‘OCOBy€TI;CX JUIA UMKTIYHUX 3MIH. LIMKIidHICTD BIACTHBA 6araThoM

ABMILAM. Hanpukiaz, 3aXBOPIOBAHICTb HA IPUIl MAC CE30HHY HUKIIYHICTD.

Cesonnnii xapakrep Mac HAPOJLUKYBAHICTD y Moaunu (puc. 2.11).

KOBTEHD

BEPECEHb JUCTONA/L

CEPNEHL I'PVIEHDb

JIMIEHB

- CIYEHb
3500 4000

YEPBEHL ‘ JHOTHI

TPABEHb

KBITEHb

- Pue. 2.11. Ce3oHHICTh HAPOKYBAHOCTI Y JIOAHHH

Kpyrosa niarpama

Posnouin 4acToT SKiCHHX O3HAK MOXHA [OA4ATH Y BUIIIAAL KPYroBoi
niarpamu (puc. 2.12). Kpyrosa piarpama siBiisie co6oto koo, axe po3dbure Ha

cexktopr. YMclno cektopiB BiumoBilac uucny kateropiil. a ixmi Kyt

NpoNOopLiiHi po3Mipy 4acToK.
[IobynoBa kpyroBoi jiarpamMu BKIIOYAE TaKi €Tanu:

1. - O6’exT KOXHO] KaTeropii BUpa)atoThes y BiacoTkax — f % .

9
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2. Cucmesigmusauin danux

2. Kateropii BHOPSIKOBYIOTHCS 3 3MEHUICHHAM BLAHOCHHX 4aCTOT.

JIns KOXHOI KaTeropii BU3Ha4a€ThCA KyT CEKTOpa:

£%-360° L
2=122
100% - 2.7)

4. Koo po30UBAETHCA HA CCKTOPH, AKI POITAIUOBYHOTHCA 33 FOAUHHH-
KOBOO CTPLJIKOIO B [IOPSA/IKY YOYBaHHS 4aCTOT.

30% |

30%

Puc. 2.12. Crpykrypa Xap4oBOro PallioHy
(a ~ wiocka piarpama, 6 — 06 emua diarpama);

I - Byrncsoam, 2 — xapy, 3 — OuIKH

71



BIOMETPHA. I Xapakmepucnuxu posnodinie

2. Cucmienamu3auin Qanux

2.6. KOHTPONbHI 3ABOAHHA

1. 1o Take yactoTumii posnonin? B skux koopauuarax 306paxyroThes
rpadiky 4acTOTHOro po3noniay?

2. Yomy mna nobynoBHM HacTOTHMX pO3NOALIIB IepeBary BiialOTh
BIJJHOCHUM, 2 He aGCOJIIOTHUM 4acToTam?
3. Ha3BiTh 0CHOBHI BiJIMiHHOCTI:
a) riCTOrpaMH i CTOBIYAcTOl Aiarpamu;
0) croBn4acTol i Kpyrosoi aiarpam;
B) ricTOrpamMu i 4aCTOTHOIO IIO/IFOHA.

4. Bu3Hayre, KibKICHOW, AIKICHOK YW PAaHIOBOI € NaHA 03HaKa, Ha3BiTh
MOXUIMB1 TuIK rpadikis i1 306paxeHHs il 4aCTOTHOIO PO3I0ALTy:
a) BIK;
6) KOHUEHTpAaMis [JIFOKO3H B CUPOBATI KpOBi;
B) IMEHa LIKQJIAPIB Y KNaci;
) apTeplajibHUM THCK;
r) maca Tija;
) CTath,
€) 3picT;
%) HaLlOHA/IBHICTD.
5. JaHo Taxi k1acoBi iHTepBaIX 4acTOTHOro posnoainy: 90 — 99, 80 — 89,

70 — 79. BusHaute po3mip KIacOBOIo iHTepBaiy. Braxirh K1acoBi Mexi
Juis inrepBaiy 80 — 89.

6. Jlns KOXHOrO iHTepBally HaZalTe PO3MIpP KAACOBOTO iHTEPBALY, HHIKHIO
i BEpXHIO MExi HACTYIHOIO (32 36UIblueHHAM) iHTEpBATY:

a)l0-14: 0) 20 -39;
B) 2,50 - 2,74; r 1,0-1,9;
r) 30 - 40.
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7. [aui Haiibinpwa # HaiiMeHIIa JaT¥ CyKynmHocTi. Busnaute posmax

BapiIOBAHHA, PO3MIP KIACOBOrG- iHTEpBally, Mexi Mepilioro iHTepaany,
MEXI1 OCTAHHLOTO IHTEPBAIY: ‘

a) 36, 62; 6) 27, 101;

B) 56, 69; r) 187, 821;

r) 6,3;21,9; ) 1,27; 3,47.

8. 3uaiiaith oMunku B noOynoBi JaHOTO BapiauiiiHOro pany:

5-10
15-20
20-25
25-30
30-40
40 - 50

9. Jlano u4acTOTHMWi1 po3znoain o3naxu. Jaiite BIAIIOBIAI Ha 3aNMTAHHS.
Bino6pasith sanuit posnionin Ha rpadixy. Hassite sup rpadika.

a) JlaHa 03HaKa € KUIbKICHON 4M AKiCHO10? CKINBKH KNAaciB BU3HAYEHO

B MIHJMBOCTI 03HAKU? B SKMX OAUHMEAX BU3HAYCHA yacrtota?

I'pyna kpoBi 1(0) I (A) 111 (B) IV (AB)

Bixrocsa wactoTta 0.6 0,1 © 0,1 0.2

6) Jlana o3HaKa ¢ KijIbKICHOWO 4YM AKICHOO? B AKMX OMMHMUAX BH3HA-

yeHa yactora? YoMy JOpiBHIOE Ki1acoBuH iHTEpRaN?

Knac 3-4 5-6 7-8 9-10 11-12 13-14
5 10 35 25 15 10

BinHocHa yacToTa

8) Bapiauiiiunii psax € iHtepBaibHMM 4y GesinTcpsanbHum? Yomy
HopiBHIOE po3Max MinnusocTi? Pospaxyiire obcsr BHOIpKH.

Knac 11 12 13 14 15 16
AOCOJIIOTHA YacToTa I 0 2 4 7 3
73



2. Cuctemamusayis dauux

BIOMETPHA. 1. Xapakmepucmuxu posnodinis

10. MaHo gacToTHMIT po3noain o3Haku. BusHaure n, NepeBeniTe abCOMOTHI
YacTOTH' y BiJHOCHI, nobyayiite kymyastuBHuil posnoxin. [loBymyiite

KyMYJIATY H OriBy.

12. Bupuvanocs cupuilHarTs MaTepiaiy 3a ABOMA METOIMKAMY, BUKIAJAHHA.
B excricpumenti B3sutn yuacts 200 crynentis. Poanoain pe3ynstaris

[IePEeBIPOYHOro TECTYBAHHS HAJAHO ¥ Tabiuui.

a)

Knacu A6conroTHa 0) — A6comoTHa
4acToTa wacTora
2.00-2.19 1 95— 99 1
2,20-239 3 90 - 94 2
2,40-259 2 8589 15
2,60-2.79 7 80 -84 10
2.80-2,99 9 75-79 10
3,00-3,19 5 7074
3,20 -3,39 6 65 - 69 4
3,40--3,59 4 60 - 64 2
3,60-3,79 2

11. Ananizu KPOBI HaJla/ M TaKi [AaHi 11010 BMICTY IIOK03H (Mr'%):

107
116
117
128
237
218
139
177
128
124
127
163
148

[MoGynyiite  yacTOTHHI po3noiil HaHO! 03HAKH, BinoOpasitsh ioro na

145
105
130
231
148
147
97
100
127
167
153
i
10

rpadiky.

237
109
132
78

231
176
169
9]

76

150
161
198
188

91

186
138
113
16!
106
160
141
126
156
194
265

208

74

85
257
131
134
19
109
123
139
184
193
87

143

106
218
88

104
185
138
130
176
58

194
188
136

177
164
161
122
118
84

198
218
95

73

149
298

120
158
145
442
98

137
215
146
144
98

215
173

: Yacrorn
bamn’ - —
I'pyna 1 (Meromuka A) Fpyna 2 (meronuxa b)

150~ 154 Ny 1
145 ~ 149 5: 8
140 ~ 144 13
135~-139 12 10
130~ 134 : 14 7
125129 25 T4
120~ 124 23 3
115-119 18 0
110~ 114 20 3
105 - 109 12 1
100 - 104 9 0

95 -99 4

n =150 n =30

a) BigoOpasits wacrorui nosironH 000X posnoiiis ga opHoMy rpadiky.
0) Hapalite pesynbrarm y BUIISAD BIMHOCHHX YACTOTHUX PO3IOMIIIB.
Bijo6pasire IXHi 4acToTHI (100K Ha OJIHOMY rpadixy.

B) AK Kpawc noaaBaty Jaui s IMOPIBHAHHS — B aOCUIOTHHX YK Bijl-

nocuux vacrorax? oscirs.

13, Pesyanraty BUMIPIOBAHHS J1ACTONIMHOIO apTepiaibHOrO THCKY:

81 91 89 81 79 82 70 92
80 64 73 86 87 72 74 75
90 85 33 82 79 82 78 96
77 85 83 87 88 80

a) [Tobynyire vacToTHHIt PO3LOLUL 3 KNACOBHM IHTCPBAIOM 3 1 HHMHIM
Kiacom 63 — 65. ‘

6) [Teperenith abcolroTHI HaCTOTH y BIHOCHI.

B) [TobynyiiTe ricrorpamy i 4aCcTOTHUIA 10JIFOH.
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BIOMETPUA. I Xapaxmepucmuku po3noditis 2. Cucmeyamu3ayis 0anix

14. Bino6pasite cToBmyacTy jiarpamy piBHA OCBiTHM y BiaBinyBauiB paHko- 15. Bino6pasits kpyrosy aiarpamy Binsinysadis kade, sixa BizoGpaxkae BimHO-
BOTO CEaHCy B KIHOTeaTpi. - , LiIeHHS KypHiB 1 THX, 1O HE NanfATh.

Ne Ocsira Ne ' Ocgira Ne Daninug | Ne Tainasg Ne Manisma Ne Maninks
1 Touarkosa 26 Cepenns 1 + 26 - 51 - 76 -
2 Biacyrra 27 TouatkoBa 2 - 27 | £ 52 - 77 +
3 Bingcytas 28 Cepenus creniaibHa 3 + 28 - 53 + 78 -
4 Touyatkosa 29 Houartkosa 4 + 29 - 54 - 79 =
5 Moyartkosa 30 Cepenns 5 _ 30 - 55 + 80 +
6 Cepenna crienianbHa 31 Cepenns creniaipha 6 _ 31 - 56 - 81 -
7 BincytHs 32 Bincyras 7 _ k 32 + 57 - 82 -
8 Cepejns 33 [ouatxosa ] + 33 - 58 - 83 -
9 Buua 34 [TouaTkoBa 9 _ 34 . 59 - 84 -
10 Ilogarkora 35 [TouaTkona 10 _ 35 - 60 - 85 -
11 Cepenns crneniansua 36 Cepenus 11 + 36 - 61 + 86 +
2 BincyTus 37 TlouaTkora 12 - 37 - 62 - 87 -
13 Bincyras 38 Buura 13 _ 38 — 63 + 83 -
14 ToyaTkoBa 39 Bincytus 14 _ 39 + 64 - 89 +
15 Cepenns 40 Bincyrus 15 _ 40 + 65 + 90 -
16 Cepexns crnieniansHa 41 Cepenus 16 _ 41 + 66 + 91 -
17 Cepennus 42 Bincyrus 17 + 42 o 67 + 92 -
18 Buua 43 Cepenus 18 _ 43 + 68 - 93 -
19 BincyTHs 44 Houarkona 19 _ 44 + 69 - 94 +
20 Cepenus cneniansHa 45 Cepenust 20 _ 45 + 70 - 95 -
21 Bincyrus 46 [TouaTkona 21 + 46 + 71 + 96 -
22 Cepeans 47 BincyTas 22 + 47 - 72 | - 97 =
23 HO‘{RTKOBa 48 Cepenus 23 + ) 48 + 73 + 98 -
24 TMoyarkoBa 49 Bincyrus 24 - 49 - 74 + 99 -
25 Cepennst 50 Cepenns 75 + 50 + 75 - 100 +

[Ipumirtka: (+) ~ Kypui, (=) — HE LIaJATh.
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EIQAIETPH}Z 1. Xapaxmepucnuky po3nodinie
16. Ananisu kpoBi 0ci6 3 HM3BKHM T4 MOMIpDHUM BapiaHTamH Qi3n4HOl
aKTMBHOCTI HaJany Taku Jasi Moo KOHLEHTpaLii xonectepoay (Mr%)

. Y CUpOBaTIi:

2. Cucmesamusayis danux

- Konues- KoHuen- Konilen-
®i3uyna ijauiﬂ biznyna Tpauis Disnyna Tpamis
aKTHBHICTh xozmecre- aKTHBHICTH | XojecTe- aKTHBHICThL | XxoJecte-

poay - POHYI poiry
Husbka 199 Huspka 255 Mowmipha 178
TowipHa 267 Husbia 199 | Husska 246
Huzeka 272 Hnspxa 228 Tlomipua 176
Husbxa 166 Huspka 240 . HoMipHa 157
Hnspxa 239 [Tomipna 184 TloMipha 179
TTomipHa 189 Huspka 192 Tlomipua 231
Huzbra 238 TTomipHa 211 TTomipua 183
Huzbka 223 Husbka 201 IToMipra 213
[ToMmipHa 279 Husexa 203 . [Tomipua 232
Husbka 190 Huspxa 243 TlomipHa 134
TMomipHa 240 TMowmipua 181 [Tomipxa 181
Huszbxa 209 [Tomipra 382 Husbka 234
TTomipra 210 Husbka 186 Huabka 161
Husbxa 17t [Tomipra 198 INomipna 289
Mowmipna 255 Hu3bka 165 Iomipra 186
TlomipHa 1232 [omipua 219 Huzsxa 298
Huseka 147 Tlomipna 196 Husbka 211
TTomipua 268 Husbka 239 - TomipHa 189
ITomipra 231 Tomipna 259 ﬂo;vlipﬁa 164
Husexa 199 Husska 162 Husbka 219
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a) [loBynyiTe 4acTOTHMIA PO3MOALN 3MICTY X0J€CTEPOIy OKPeMO i
IPyHOX 3 HH3BKOIO Ta CPyNH 3 NOMIpPHOINO ‘akTuBHicTiO. - IToBynyiiTe
ricTOrpaMy Ta HacTOTHHI NOIroH yld KOXHOI niarpynu. [lopiBHsaiite
yacToTHI ~posmoginu. [loacHite BiﬂMiHHbéTi B 000X 4YacTOTHMX
po3noainax. '

6) IloGynyiite yacTOTHI po3noAiNY O3HAKH «(Di3HUHA AKTUBHICTb» [UIA
Bci€l BUGIPKH i OKPEMO It 0Ci0 3 KOHLEHTPALIEIO XONECTEpOIy BHIIC
230 mr%. Bino6pa3its ix Ha rpadikax. [opiBuaiite posnoainu.
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XAPAKTEPUCTUKM
PO3MOAINIB

Posnoniny pi3HUX CyKynHOCTe# BiNpi3HAIOTHCS NOJOKEHHAM HA WK
3HaYeHb O3HAKM Ta CTYIECHEM BiAXuieHHA JAT Bij LeHTpa. BinnoiaHo no
UbOro, BUILIAIOTD [B1 IPYIH CTATUCTHYHMX IOKA3HUKIB — XaPAKINEpUCmuKu
nONOMCEHHA TA ROKa3HUKu eapiayii. XapakTepUCTHKH [10JI0KEHHA Bi10-
OpaxatoTh piBEHb PO3BUTKY O3HAKM YV NEBHIH CYKYIHOCTI, 200 UEHTPAIbHI
renaeHuii. JJo HUX Hanexars cepedui geauyuHy: MONa, MCliaHa, CepeilHs
apudmernuna (auB. n. 3.1). [lokasnuku Bapiauil xapaxTepH3ylTs po3ci-
foBaHHA aar. Jlo HuX Hanexarts: po3Max Bapiauil, OHCriepcis, craHmaprHe
BigXwieHHs, KoediuieHT Bapiauil (nus. 1. 3.2).

3.1. CEPEAHI BENUYUHMU

CepenHs BeAHUMHA € LCHTPOM PO3MI0ALILY, HABKOIO SKOTO IPYIYHTbCH
BCl [MaTW CraTHCTMYHOI CykynHOcTi. Bowa onmucye rpyiy B UijJloMy, Xa-
PaKTepU3yroUul piBeHb O3HAaKd ojfHuM yucnoM. CepeiHs seiMuMHA 3aiiMac
IIPOMDKHE [0JIOXKCHHS MDK MIHIMAIBHUM T2 MaKCHMaJIbHUM 3HAUCHHAMH
03HAKM, OJHAK Il 4MCIOBE 3HAUCHHA MOXKE MXOUHOIO pa3y HC 3YCTpitHcs
cepel BUXIAHMX crocrepexeHb. CepesHs BEJIMYMHA — UC BeAMuYMHA ab-
CTpaKTHa, Hepinko BoHa Habysae 3HaucHb, SIKMX HE MOXE OyTH cepell
¢axTnannx gar. Hanmpuknan, kinbkicts aiteil y peansHili ponuHi 3aBiiau

v
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3. Xapaxmepucinuku poznodiiie
€ UMM 4YUCIIOM — OJHA IWTHHa, ABl Towo. CepefHe yucmo aitell y rpymi
poJMH Moxke HabyBaTH JipoBoBoro 3HaveHus — 1,9; 2,3 Ta in.

Y cratucTHLi iCHYIOTH KUIBKA CEPCOHIX BEIMUMH: cepedHsi apug-
MemuyHa, cepedHsa Keaopamudna, cepedns Kybiuna, cepeoHs ceoMempuina,
cepednst 2apMoHiting, mediana, yoda. [lpasuibHo obpaHa BeAuuHHA ajle-
KBaTHO BijoOpaxkae rpyiry. IIpaBuibHICTb 3HAXOJPKEHHS CCPEAHBOI BEM-
YUHM BHU3HAYACTHCA OOIPYHTOBAHICTIO 1 BUOOpY A KOHKPETHOI 3ajavl.
Axino cepeams BenuyuHa o0pasa MPaBWIGHO, TO CyMapHUil e¢deKT HeBu-
PIBHAHMX 3HA4YCHb O3HaKH Oy/ie JOPIBHIOBATH cymapHOMY edekTty ii ce-
PEHUHIX BCTHUMH.

Hemox:iHBO BCTAHOBUTH CAMHMI KpuTepiid uist subopy it 3acrocysatis
TiET U 1HINOT CepelutbOl BEJIHUMHH. Y KOXHOMY BUOAIKY HCOOXIAHO 3’scy-
BaTH, SIKQ 3 HMX HAflKpaue BiANOBIac mMetl aochipkcHds. Hailuacriule Bu-
KOPHCTOBYEThCA CCpe/iH apu(mMeTHyna. [i 3pydHO BHKOPHCTOBYBATH Lt
AHAII3Y KUILKICHUX JIAT OJHOPUIHOIL cyKynocti. Moja it mejiaHa — nojan-
KOBi XapakTepucTHKH po3noiisy. Boun npuuarui upn ananizi acuMeTpHy-
HUX PO3NOMUIIER aB0 POINOLIE 3 HERHMIHAYCHHMM KPailiiMK 3HAYESHHAMM.
Moay Ta mejiaHy JOHUILHO BHKOPHCTOBYBATH, SIKUIO JlaHi OpE/CTaBIICHI
B yMoBHuX Ganax abo paurax.

CEPEJHs1 APUOMETHUYHA

Cepeonst apuchmemrina (T) - 11 CYMa BCIX jiat, L0 UOMLICHA HA TXHIO

‘&, (3.1)
n

JIC X — OKpPEeMI JIaTH, 1 — KUIBLKICTD JIAT.

KUIBKICTD:

T =

[Tepesipka npasuibHocti BHOOPY cepeitHbol apudpmMeruunol JList ICBHOT
3a/a4i 3IHCHIOETBCS MTUICYMOBYBAHHAM CCPE/HIX 1 (paKTHUHMX AaT:

(X, +x,+..+x,)=nx . (3.2)

PigHicts LMX CYM yKa3ye Ha TIPaBWILHICTb 3HAXO/DKEHHS CCPEAHLOT

apubmMeTHUHO.
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BIOMETPIA I Xapaxmepucmuxu poinodinis

Cepenns apudMeTUYHA aneKBaTHO BinoGpaxye LEHTPalbHI TEHIEHIT
TPy, Yy SKUX PO3NOAiA JaT ONU3BKHUI 10 HOPMAmbHOro. Y BUIAAKAaX, KON
PO3MOALL JAT AyKe aCUMETPUYHMIA, Cepe/ius apupMeTHUHA € HEaNeKBATHOO.

Npuknang 3.1

Ilpu gocnimxeHHI KOHIEHTpauil LYKpy B KpoBi OyJiOo IIDOBENEHO TpH
napanensHi adHanizy H orpumani Taxi pesyaptatd: 109, 120, 116 mr%.
Pesynprarom ananisy € cepents apudMerndHa 3 OKpeMUX BU3HAUCHD!

E=109+120+“6=115M1"%.
MNepecBipka

109 + 120 + 116 = 345,

115+ 115 + 115 = 345.

3BAXKEHA CEPEJHS APUOMETHYHA

Cepednio apudmemuuny 38adceHy (f) BHUKOPHCTOBYIOTb Y THX BMIIa-
Kax, KOy noTpibHo 06’ eaHath cepeani apuhmeTuyHi Ackisabkox rpyn. Cepea-
HIO 3BaXXCHY 3HaX0JATh 33 GOPMYJIOL0:

:Z(i:ini)’ (3.3)
Zn,

ae X, — cepenus apudmMeTuyHa i-i rpymu, n; — KUIbKICTb Aat 8 i-i [pyIil.

~

[Tpuxnan 3.2

Tpu saGopadTy 3poOMIM aHAi3 OJHOTO 3pa3Ka KOpMY AJis TBapHH.
[Mepmnit 1a6opanTt 3poGMB Tpu napaienbHi NpobM i ojepxas cepennii
BMicT 6inka 17,6 %, apyruii — cim npo6 i3 cepenim pesysnsrarom 16,3 %,
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TPETi#i — I’ ATh Mpo6 i3 cepenHim pesynsratom 15,8 %. BukopucToByrodu Li

JiaHi, 3HajijiemMo BMicT Gljika B IBOMY KOpMi:

_3-17,6+7:16,3+5-15,8
15

=l

=16,39 %.

[IlepeBipka
17,6 + 17,6 + 17,6 + 16,3 + 163 + 16,3 + 163 + 163 + 16,3 + 16,3 +
+ 158+ 158+ 158+ 158+ 158=15-16,39.

CEPEJHSt TEOMETPHYHA

Cepeons zeomempuuina (X,) — e KOPiHb n-r0 CTylICHA 3 100yTKy 1 JaT:

(3.4)

Y 6io/IoriYHUX JOCIIPKEHHAX CEPCIAHA MCOMCTPUUHA BHKOPUCTOBYETHCA
npy OMNMCI O3HAK, WO XAPaKTCPH3YIOTh 1IPOUECH, A TAKOXK JUIA Xapakre-
PUCTHKH AY’KE aCHMETPHYHMX po3rojiniB. [cHye aBa TMNH 3a1a4 Ha Xapak-
TEPUCTUKY fpoueciB. CepefHIo I'COMETPHUHY BUKOPUCTOBYIOThH, SIKILO
HCOOXIAHO AI3HATHCH LPO CCPCAHI NPUPICTH O3HAKM 33 ICBHMIA 1ICPIOA;
Y 3ajavax nepuioro THIy € BLUOMOCTI PO LPUPICTH O3HAKK 3d KOKHHI
3 JCKUILKOX PIBHUX icpiOlB, 32 AKMMM HCOOXI/HO 3HAWTH CCpeiuHiii npu-
PICT 3a BECh CTPOK. Y 3ajlauax APyroro Trily € jadi 1po abcooTHi 3HauCH-
H O3HAKM HA II0MATKy H HANPHKIHLI CTPOKY, 1 HCODXIJHO 3HARTH CCPCUHIN
LIPUPICT 32 OKPEMI IEPIOAH.

CepciHio rcomerpyuny 00HHCIIOTH 338 JOHOMOIOI JCCATKOBUX JIOra-
pudmis. s pilucHHA pi3sHHX 3a4a4 BUKOPHCTOBYIOTHCA Di3Hi (POPMYIIH.
Gopmyna obuucaeHHs cepenHbol reoMeTpUdHOT 3 aBCOMIOTHHX 36iIbILCHE
O3HAKH 38 OIHAKOBI HPOMIXKKH uacy:

_ Dllax
X, = £ 8t , 3.5)
n

Ig

JI€ X — OKpEMI JAATH, A — KUILKICTh JIAT.
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BIOMETPIA. I X apaxmepucnukn po3noodinie

Tpu oGuMClieHH] cepeaHbOl FEOMETPUYHOT 3 BIIHOCHHX 301UIbLUICHb O3HA-
KM 32 PiBHI TIPOMDKKH 4acy BUKOPHCTOBY€EThCS (pOpMyia:
X
2l >
£

lg¥, =——17, (3.6)

¢ n
ze (ﬁj ~ BiIHOLIEHHS KiHLEBOT (X») Ta OYATKOBOI (X;) AAT.
X
Skmo noTpi6HO OOUUCHAUTH CCPEAHIO FEOMETPUYHY 33 Pi3HHLECIO MDK
KiHueBuM (x;) Ta 1novyatkoBum (x() 36UIbLICHHAME O3HAKH (apyru#t THN
3aja4), BAKOPHCTOBYETLCS (hopmyra:

_ lgx, —lgx
lng: gXx, ~1gx

, 3.7
n

e x; — KiHueBe, X| — [IOYaTKOBEC 3HAYCHHSA O3HAKH.

[TepeBipka npaBUILHOCTI 3HAXOMKEHHSA CEPEAHBOI ICOMETPHYHOI IPOBO-
JIMTHCS TIOPIBHAHHAM JOOYTKY QaKTUMHHMX JAT 3 1OOYTKOM f1 CCPEIHIX BENHYHH:

XXy X, =X, (3.8)
Opuxnapn 3.3

KopuCTyo4nch AaHUMHU, 110 HaBeAeH] B TabiL. 3.1, obuucaumo cepesHno-
piuHil IIPUPICT AUTUHH.

Tatanus 3.1. CepeAHbOPIHHKH PUPICT ANTHHU

BinHOCHHIH

Bik, JIoBXKHHa Tina X, AOCONIOTHHH
POKH oM TPUPICT x, — X, CM 1pHpIcT —i—
|
] 73
2 90 17 1,23
3 98 8 1.09
4 105 7 1.07
S Lt 6 1.06
6 115 4 1,04
84

3.. Xapaxmepuemuru posnodirie

Po3B’'a3aHus
PospaxoByemo mopiuHuil npupict — aGCoOTHAUIA | BiaHoCHuIt (Tabn. 3.1).
1. A6comornuii cepeaHbOPIYHUIL IIPHUPICT:

X, =42 .ox =0178764 =741 cm.

_ lg x 17+1g8+
g%, = Z gX _ lg17+1g8 lg7+lg6+lg4___o,87.
n 5
X, =10"" =7,41cm.

2. BinnocHuit cepenupopiubuii npupicr (dopmy:a 3.6):

(%)
lgi ==
— Zgl\..\-i/'_lgl,23+lgl,09+lgl,07+lgl,06+lgl,()4:004
gx = - = 5 U4 .

X, =10 =1,096 = 1,1.

3. BinrocHuii cepejibopiunuii upupict (popmyia 3.7):

lgx, -lgx, lgl15-1g73
n

X, =10 =1.096 = 1,1.

=0,04.

lg¥, =

Bigmrosign

AGcomoTHITi cepeanbopiuumii nipupict — 7,41 em, BiunocHni — 1.1,

[Ipuknan 3.4

3 1650 no 1900 p. nacenenns e 36inpunuiocs 3 470 MmiH ocié 1o

1571 man. 3nalinits cepc/iHLOPIMHIIT IPUPICT HACEJICHHS.

Po3sB a3auus
Binttochnii cepebopiunni Npupicr HaCCICHHS:
lex, -legx 571-1g47
lgX, = gx,-lgy, =lgl€7l g470 - 0.002;
' " 1900 - 1650
-T‘L. — 100.002 — l,OOS }

Binpuosias

Hacenchus 3pocrano ua 0,5 % 3a pik.



BIOMETPIA. I Xapaxmepucmurky po3ngdinig

Hpuxknan 3.5

3uHaiiniTe cepenuio Oiomacy minii (Mr) i3 mMopcskux gounux mpo6 3 10

rizposoriyHUX CTaHLIN: { :
1,4, 8, 14,24, 30, 48, 143, 5291, 57235.

Posp’a3anna

Po3noziin 3HaueHb y sl Ay)Ke aCUMETPUIHMI, TOMY cepenHs apudme-
TuyHa X = 06279,8 HeajexBarHo BLIOOpaKYE neHTpanbHi TeHueHuil rpymu.
BuxopucraemMo cepeiHio reoOMeTpuHHY:
Dlgx (lgl+lgd+Iig8+...+1g57235)

no 10

lgx, = =1.78;

X, =107 =60,25.

Bixnosigs
Cepenns 6iomaca Mifii craHoBuTh 60,25 mr.

CEPEJJHH KBAJAPATHYHA

Cepeona rkeadpamuuna (X)) € KBRAPATHUM KOPCHEM I3 CCPCAHBOT

apuhMeTHYHOT KBagpaTis jat:

-
o2 (3.9)

Je X — OKpeMl llaTu, i — KUILKICTh JIaT.
CepeniHs KBAJPATHYHA 3ACTOCOBYETHCA B THX BHIIAJKAX, KOAM IIPCiMe-
TOM JOCHIIKeHHs € miowa o6’ckra, mo Mae GopMmy koja, ane Gesno-

CEPCAHBO BUMIPIOETHCS HOTo diamemp.

NMpuknapn 3.6

JliaMeTp 1 ATH KBITOK XPU3aHTEMH HOBOI'O COPTy cramosuts 105, 126,

138, 119 i 140 mm. Oxapaxrepudyitre ieil coOpT 3a CEPENHIM JlamMerpoM

KBITOK.
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Pos3s’ s3aHHs
Cepenns ksagpaTHyHa:

S [(105% +1267 +1387 +119° +140°)
n 5

= 126,26 mMm.

Cepens apudmMernyna:

- D X _105+126+138+119+140
no 5

Slka 13 cepelHiX BEAMUUH — cepeiHs apuMeTHIHA UM CepeHA KBaapa-

= 125,6 mm.

THYHA — TOYHIE BifoOpaxye o3naky? 3’scCyitmo ue MTaHHA, NePCBipHBILN
[PABUILHICTE PO3PAXYHKY CEPEAHbOT, IPYHTYIOUHCh HA MPHHLMMI piBHOCTI
cymapuoi aii. Y HaBeneHoMy MpPUKIAAI e 03HAYAC, (O CYMa IO KOXKHOT
OKPCMOI XPH3aHTCMH [JOBMHHA = JOPIBHIOBATH CYMI TAKOI'0 K 4MCjd OJHa-

. . . 2
KOBMX XPU3aHTCM 13 PajIlycoM Cepeiiibol Benuunny. [lnowma kpyra S = nr,

d Lo
r= -2— . 3HaxoaumMo WIOWY KOXHOI KBITKH 1 IIACYMOBYCMO:

3.14 - (52,57 + 637 + 69% + 59,57 + 70°) = 6256.95.

3araipHa [I0WA II'STH KBITOK 13 JlaMerpoMm, kil JIOpiBHIOC cepeiHiit
KBaJPATHUHIN:

5-3,14-63,13° = 62570,73.

3arajibHa ILI0WA 11'ATH KBITOK i3 AlaMerpoM, sKuil LOpiBHIOC cepexiii
apudmernyHii:

5-3,14-62,8° =61918,29.

Bauumo, mo Cyma ILIOLY i3 BHKOPHCTaHHAM CCPCAHLOI KBAAPATH4HOT
GIKE J10 PaKTHUHOT, HIXK [IPH BUKOPHUCTAHHI CePE/AHbOT apHMCTHUHOL.

Bixnosigs

Cepeuniii giametp kBitox — 126,26 mm.

Npuxnapg 3.7

Bixy gecstt Meanuunx 1ok 0ys10 orpuMano noromctso: 8, 14, 10, 18,

13,17, 21,9, 251 28 nawankis. ka cepeaHs MI0L0HICTb MEAUYHMX 1T HBOK?
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BIOMETPIA, 1. Xapaxmepucmuiu posnodinie

Posmr’ ss3auH1

SIKIO HAac LIKaBMTb CEPEHA IUIOMOYICTh IPynu 3 AECATH I ABOK-0ATh-
KiB, 11 CI1ij1 po3paxyBaTH AK CEPEAHIO apuPMETHYHY:

_ 8+14+..+28
X = ——————=16,3 nawanka.
10

SIKINO X MH IUIAHYEMO OACPKYBaTH NIOTOMCTBO Bijl HACTYIIHUX NOKOJIiHB
i Hac WIK4BUTH UIOJIOYICTs He TUIBKM GaTbkis, ame #f gitefl, oHyKiB ToLHO,
y UbOMY BHIAIKy CepelHs apudMmerHiHa He OyJe aJeKBATHOK XapaKTe-
puctHkon. [liorouicTs, 2K BiJOMO, Mac cnaJxoBuil Xapakrep, TOMYy B Ha-
AAKIB BOHA B CEpeaHbOMY Oyne Takow X, AK y 6arTekis. Sxuo B Garpkis
 n JiTe#, TO oHyKis 6yne n’, [IpaBHYKIB — (n*)? Towo. ToMmy B UbOMY BHIIZAKY
cepenHs IIOAKYICTs Oyae NOpIBHIOBATH CEPEHIA KBaIpaTHYHIMH:

(82 +147 +..+28%)
X, = 0 =17,53 Hamaaxa.

Po3paxyemo, ckinbky ocobux Oyne OJCpKaHO B HACTYIHOMY HOKOJiHHi.

KO KOKESH HAIUAAOK (Meau4Ha II'siBKa — repMaQposuT, KoKHa ocoOuHa
30aTHA HAPOJKYBATH NOTOMCTBO) YTBOPMTb CTUIBKH X HAWAMKIB, CKiTbKH
HOro 6aThKH, TO B HACTYITHOMY [10KOJiHHI Oyxe:
8%+ 147+ 107 + 187 + 137+ 177 + 217 + 97 + 257 + 287 = 3073 nawanx.
SKINO MH CKOPUCTAEMOCH 3 LI€K METOH CEPENHbOI0 KBAJPATHIHON, TO

OJICPKUMO T€ XK CaMC 3HAYCHHA!

10 - 17,53 = 3073 nawaku.

SIKIIO MM CKOPHCTAEMOCH CEPECHHBOK0 apUDMETHYHOIO, TO YHC/IO HAIIA/L-

KiB Oyne MeHie 3a hakTHyHE:
10 - 16,3” = 2657 namaxis.

OTxe, L0 CHTYALli0 NPABUILHO BioOpaXkae CepelHs KBaJpaTUiHa, a HE
cepeniHd apupMeTHYHA.

Bignosias

CepeaHboxBanpaTHyHa mnogrouicTs — 17,5 Hamanxa.
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CEPEJHS KYBIYHA

Cepeons kybiuna (X, ) — Le KOPiHb TPETHOI'O CTYTIEHS I3 CyMH Ky6iB JaT:

(3.10)

J€ X — OKpeMi JaTH, n — KINbKICTb JIAT.
Cepenns KyGiuHa 3aCTOCOBYETbCR Y BUNAAKAX, KOJH BUBYACTHCA 06 e
KyJ4cToro o0’ ekra, ane 6e3nocepeHp0 BUMIPIOETLCS diavemp.

Ilpuknan 3.8
Jl11 XapakTepUCTHUKH HOBOIO COPTY JHHb BUMIDIOBAJIM JIaMETP IUIOAIB:
15, 18, 13, 21, 19 cm. HeobxiaHO 3HANTH cepenHii po3mip 1JI0MIB.
Poss a3anus

[lnoam  xapakTepusyloTsCs 00°€EMOM, TOMY BUKOPUCTAEMO CEPEIHIO
KyOiuny:

3 3 3 3 3 3
22X 1818 +I3 421 +19 — 1766 e
4 n 5

1 NOpIBHAHHA PO3PaXyeMO CEPENHIO apH(PMCTHUHY:

_ 2ox I5+18+13+21+19
X = =

= 17,20 cm.
n 5

SIKO0 K BEJIMUMHOIO XaPaKTCPU3YBaTH TUIOAU: CEPEAHBOIO apubmeTHy-

Hoto abo cepenHborO KyOiuHOK0? BukopucracmMo oOuiBi cepeti BEIHYNHH,
a IOTIM NIepEBIPUMO Ha PHHLUN PIBHOCTI Iil: cyMapHHi 06’ cM 1’ STy 1J10-
UiB [IOBUHCH [IOPIBHIOBATH CyMI 00’ €MIB 1" ATH [JIOAIB 13 CEPEAHIM AiaMeTpOM.

, . 4 . _
06’em kyni V= —nr'. 3naiinemMo 06’eMH KOXHOro mioga Ta miacy-

MYEMO iX:

? 3,14(7,5° +9° +6,5° +10,5° +9,5) = 14404,23 cu’,

£9



BIOMETPIA. 1. Xagalcmegucmum_l po3nogdiiie

O0G’eM I’ ATH IUIOLIB i3 pajliycoM, SKui AOpiBHIOE cepeHiil KyOiunii:

% .5-3,14-8,83°=10808,91 = 14411,21 e’

OO0 em I’ ITH IUIQAIB 3 PARIYCOM, KUl JIOPIBHIOE cepeHiii apudmeTnuniii:
A ycom, P ]

% 53,14 -8,60°=9986,08 = 13314.,77 com’.

Cyma 00’emiB, sKa 3Hafi/leHa 3a AONOMOIO10 cepesiHbol KyOiuHol paaiyca,
Ouikue 10 GakTHuHOl, HiXK IPH BUKOPUCTAHHL CCPEAHbOI aprMETHUUHOT.
Binnmosiasn

Cepensiit po3mip wionis — 17,66 cm.

CEPEJHSI FYAPMOHIAHA

Cepedus 2apmoniiina (X, ) — 1e BeIM4MHA, 3BOPOTHA cepe/niit apudme-
THYHI}A YKcesn, AKki 3BOPOTHI laTaM. Cepelds rapMOHiiiHa po3PaxoByeThes K
KLIBKiCTb AT, 110 IOAIICHA Ha CyMY IXHIX 3BOPOTHMX 3HAUCHb!

- n

x,, =-—Ta
2

Jie n — KUIBKICTB AT, X — OKpeMi 11aTH,

(3.11)

Cepenns rapMOHIiiHa 3aCTOCOBYETECS 1IPH YCEPE/IHEHHI AT, Kl Xapakre-
PU3YIOTh UBMIKICTH MnponeciB. [lpaBmibHICTs 3HAXOIKEHHA CEPEAHbOI
IFEOMETPUYHOI I1EPEBCPAIOTb, NOPIBHIOIYKM J00YTOK 3BOPOTHUX 3HAUCHB
HaKTUUHKMX A3T 3 ROOYTKOM A-[O YHCIHA 3BOPOTHHX CEPEeHIX 3HAUCHD:

| R

LI S (3.12)
X x, X X, :

n

Hpuxknang 3.9

[T’ s1epo cTyREeHTIB, LIO 110 uep3i IPaLolTh HA KOMI IOTCPi, BUKOHAIIH
o 100 recToBux 3aBjans i BUTpaTHiaK Ha ue 10, 20, 25, 30 1 20 xsuimH. Ska
cepeHs WBUIKICTL poboTH cTyaeHTis? )
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3. Xapaxmepucmuru poanodinig -

Po3p’a3aHH#

3uafiieMo WBUAKICTD POGOTH KOXHOIO CTYHEnTA:

10 rectip/xB, 5 Tectis/xs, 4 TecTH/XB, 5 TeCTIB/XB, 1 3,33 TecTa/xB.
PospaxosyeMo CepejiHio apH(METHYURY T2 CePeNHIO rapMOHIiiy:

10+5+4+5+3,33 . '
xX= 0 =35,47 = Tecra/xs;

X, = =4,76 Tecra/xs.

Ska cepenHs BOIMUMHA NIPaBUILHO BiaoOpaxye cuty.iio? Jlas siano-
Bill Ha Lie 3alMTaHHA CKOPHUCTAEMOCh IPABIIOM PIBHOCTI HIACYMOBYIOUOT
Jii. [lpaBMiIbHO poO3paxoBaHa Cepejua LUBHAKICTH — LE Taka WIBHAKICTD,
JIPALIOIOMHI 3 SKOIO 11O 4ep3i Ha OLHOMY KOMIT HOTCPI, CTYACHTH BUTPATITh
HA BUKOHAHHA BCici poOOIH CTINLKKU K 9aCy. CKUIBKH BOHH BHIPATHIM,
IPALFOIOUH 3 PI3HUMU LLBHIKOCTAMHU.

kO CTYHEHTH MPALOBAIM 31 IBHAKICTIO, sKa JNOPIBLIOC Cepelinii
apudmMeTHuHii, T0 HA BukoOHaHHS 5 - 100 =500 reetis Bouit & surparunm
500 : 5,47 = 914 xpunmuu. Sx6U BonH UPAIOBAIM 31 HIBMAKICTIO. $K JHOPiB-
HIOE cepeaHiil rapMoriduiil, To 6 surpatunu 500 : 4,76 = 105 xuuimu, 10610
CTUIBKH, CKIIbKK BOHU (pakrHuHo npaiosanu (10 + 20 + 25 + 30 + 20 = 105).
Omxe, WO CUTYAIIO TOYHO BiOOPANKYE CepeliHs IapMOHiHHA, 4 HC CepPeaHs
apudmeTHUHa. _

3a popmynoro (3.12): 1110+ 1:5+ 114 + 1:3.33 + 1:5=5-(1:4,706).

SIkOu nuTaHHs 6ys0 NMOCTABJICHO TAK: CKUILKY B CCPC/IHLOMY XBHUIHH BH-
TPATUB KOXKHMHA CTYJCHT Ha BHUKOHAHBA PoOOTH, TO MPABHILHOI
BLANOBL0 0yI10 6 BUSHAUCHHS CCPC/IHbOT apU(PMCETHIHOT:

(10 +20+25+20+30):5 =21 xBununa.

Ipo npaBunbHICTL Takol BiNOBINI cuiu--ln’rh.ucpegipxa 3 BUKOPUCTAHHAM
cepeHbol mBHUAKOCTL: 21 - 5 = 105 xBUAHH. '

Binuosine

Cepeans wsuakicrs po6oru cryaesris — 4,76 tecra/xs.
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BIOMETPIA. I, Xapaxmepucmuky po3neoiiis i 3. Xapaxmepucniuky posnodinig

Opuxknapg 3.10

MOJIA OBYHCINMO MOLY B IHTEPBaNbHOMY Pl
Mooa (Mo) — ue nara, sika Halfyacrinie 3ycTpi4aeThbCsd B CYKYITHOCTI. Knac 1-5 6-10 I1-15 16 -20
Ha#ibinbm umucenphuil kinac HasupaeTbes avodansvum. Ha rpadixax uac- YacroTa 2 ' 6 9 3

TOTHUX PO3i10/ILTIB MOAAILHC 3HAYCHHS BINNOBIAAC HANBHILII TOLL.
Y 4acTOTHOrO po3noALLy Moxe OyTH Oumblie Hibk ogHa Mmopa. Takui Po3p’sizaHnus

PO3IOAIA HA3MBAECTBCA HONMOOAIbHUM (b6azamosepuumnnun). Po3nonin i3 Mojanbhuii ki1ac Bignosigae intepsany 11— 15. Binopiamo, Hyoxus

ABOMA BEDILMHAMM HA3UBACTLCA Oivodansnum (0éoseputunnur). barato- MEXKa MOJAJILHOIO KIACY Xy, = 11, 4aCTOTa Kiacy, Mo Nepesye MOJAILHO-

BEPUIHHHICTD Ipadika CBIA4HTH IIPO [CTEPOrCHHICTh CYKYIHOCTI, 1IPO Ha- My, fi = 6, 9aCTOTa MOJGILHOIO Kiacy f, = 9, HACTOTa KJacy, WO iije mcss

ABHICTh AKHXOCh YIPYIOBaHb Y il MEKax — BIKOBMX, CTaresux Towo. Iloni- MozailbHOro, f3 = 3. Llupuna knacosoro intepsany A = 5.

MOIAbHICTE MOXE BHHHUKHYTH, AKILO HEBEIUKI 33 00'€MOM CyKYMHOCTI

Ni/11aK0ThCA 3aHALTO APOGHOMY I'PYILYBAHHIO. Mo = X,y + A -—fz-—f—'— =11+ 5( 0-6 ) =12.
Moga MokC XapakrepusyBaTH HE TUIbKM KUILKICHI, aic i fKICHI Jiani. . 2h=hr g 29-6+3
Hanpuknaj, He MOXHA 3Haiiti cepeaHio apudmernundy abo mepiany ans Bianosin
PO3IIOAULY AKICHOT O3HAKy «KOJp OucH», alie JIErKo BH3HAYMTH MOIAJIbHMiL - Mo=12
KOJIp oueil.
VY Oe3iHTepBasbHMX pAJlaX MOja BHM3HAYAETHLCA 32 HAHOLILIIOW Yac- MEJIAHA
Toroto. Haupuxnaan, y ubomy psii HaWOUIbLly 4acToTy Mac Kjac 31 3Ha-
genuam 15, Mo = 15: Meoiana (Mn) — uc para, ska QuinTb Pl po3LOAUTY Haslin. Jlo meaiauu
po3TainoByroThCs tepi 50 % nar, pewra SO % po3raloBylOTHCA UiC/S HCI.
Knac 14 15 16 17 Ha 3nauenns meuianu cnaduie, HiX Ha cepeiuto apudmMeTUURY, BIUIMBAKOTS
YacTora | 7 5 ) JQTH, 110 BUUALAKOTb. MejliaHy 3pyyHO BHKOPHCTOBYBATH LIS Xapak-

TCPUCTHKH JIYXKC aCUMCTPHHHHMX PO3MOAINIB. IHOAL 3ycipluaorbes po3no-

' diny 3 negusnavenuMy Kpatitizm damami — HAIPHKIAL, TIPU BUMIpi vacy
B inTepBasibHUX pauax Mona o0UHCIIOCThE 3a GopMynoo:

IIOBCUIHKOBOT PCAKILT JaTa MOKC BUIJISATUH SK «MCHINE HDK 5 XBHjinH» a6o

Mo = Xy +7‘;( H_f_o_f_r_ J (3.13) «Oubuie ubk 30 xBuintH». llas TaKOro po3noainy He MOKHA po3paxyBaTu
\2f,-h+ 1 CCPC/IHIO apH(METHYRY. allc MOXKHA PO3PAXyBATH MCIaHy.

Lt Maux  paais Mexziasa  3Haxouuy 1pocCTO. )
JC Xurcn, — HIDKHA MCXKA MOJAJIBHOTO KJIacy, f; — yacToTa Kilacy, Ho nepeye A Pl AlaHa axoAMTLC NPOCTO. P/l pAHKYHOThH,

. 03TALIOBYIOUH 1aTH B HOPSJIKY 3pocTaHHs. T napHiil KipkocTi ‘
MOZAILHOMY, f> — 4aCTOTa MOAQTILHOLO KAACY, f; — 4acrora KIacy, wwo iic poste y A4 piKy 3poctanHs. [1pu HemapHiit KiLKocTi wicHis

32 MCAjaHY UPHEMAIOTb LCHTPAIbHY JIATY, (pM NApHiA ~ HamiBCyMy ABOX
LCHTPUILHUX JaT.

nicyis MOJAAIBHOrO, A — IIMPHHA K/IaCOBOI0 IHTEPBAlLY.
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BIOMETPIA. 1. Xapakmepucnuxu ponodinie

Posrnsnemo Takui pan: 8, 10, 11, 14, 15. V Heomy meniana 3aiimac
CepeHHHE NOJI0KEeHHs i nopiBHIOE 11.

Vopanil, 3,3,7,7,9,9, 9 cepenuna po3raiioBana Mix ciMKamu, MeiaHa
nopisutoe 7. Cepenusa psagy 9, 12, 15, 17 posramosana mix 12 i 15,
Megiana gopiBuioe Mn = (12 + 15) : 2=13,5.

Benuxi paayd HepalioHaNbHO PaHXyBaTH TIIBKW JUIA TOFO, 1100 3HaHTH
Meziany. Y TaKuX BUNANKAX AaTH POMONUISIOTHCA 110 KJACOBMX iHTEpBANaX,
a MeJliaHy 3HaXo4ATh 3a (opMyIol0:

n
—i_zfnonepen.
Mn=x, +N&Z——

ke L fo ; (3.14)

JE€ Xyyrxen, — HAZKHSA MEXKA KJIACOBOIO {HTEpBaLy, 0 AKOI'O HAIEKHUTE MEIiaHa,
z Jonepex, — €YMA YACTOT YCiX KJIACIB, UIO PO3TAILIOBAH] NEPC/t MEiAHHNM

KNaCcoM, fycqm — 4ACTOTA MEIIaHHOTO KiaCYy.

NDpuxknap 3.11

O6uucnuMo MeziaHy [l IHTepPBaNLHOTO PALY:

Kmc -5 6-10 11-15 16 —20

YacroTa 2 6 9 3

Posp'sizanns

3ualinemo 1HTepBall, y sKoMy LiosuHHA OyTH MeaiaHa. [na nsoro nocii-
DOBHO MIACYMYEMO KJIAcOBi 4acTOTH. MeliaHa HaneXuTh A0 TOrO Knacy,

. n
[11C1A AKOI0 CyMa 4acTOT [IOUYMHAE IICPECBUILYBATH E = 10.

[TocnioBHO MiZCYMYy€EMO YaCTOTH BCIX Kiacis:
2+6=8, "

2+46+9=17,

2+6+9+3=20.
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3. Xapaxmepucmuru posnodizie

I .
Cyma mourHae HepeBHiLyBaTH ) = 10 nicns qonaTka 4acToTH TPETHOro

knacy (11 — 15). Omke, B upOMy Kjaci MICTUTbCA MeaiaHa. Hipkusa Mexa
KJ1aCY, [0 SKOTO HaJICKHUTh MEAIaHA Xy, = 11, cyMa 9acToT Beix kiacis, wo
pO3TaIoBaHi Hepel MeJiaHHUM Z Jronepex, = 8, 48CTOTA MEAIAHHOTO KJ1acy

Srcion, = 9. lnpuna xknacosoro intepsany A = 5.

HiAH,

n
w-z.fnonc . _
Mn=x. +) 2= =11+5[1—O—9—8j=12,11.

J Mezian.

Bignosigs
Mn=12,11.

3.2. MOKA3HMKW BAPIAULII

Ilpn oGuncienHi cepeydix BenuuuHn iHdopmauis npo PI3HOMAHITTA
of’exriB y rpyni Brpadactbes. JIOC/HIOHMK 1 1IPAKTHK (pArHe 3HATH, Ha-
CKLIbKH MIHJIMBA T YM [HILA O3HAKA. 3MiHa PI3HOMAHITTA MOXE GyTH Gisbiu
UYT/IIMBUM [HAMKATOPOM PCAKLil OPraHi3MiB Ha 30BHILIHI BILIMBH, HDK 3Mina
CCPEe/IHLOIO 3HAYCHHS O3HAkH. EdexTvBHA cenexuisn MOxiuBa B rpynax
TBapHH 200 POCIHMHE 13 BUCOKOIO MIHJIMBICTIO O3HAKM, TOMY LIO OJHOpigHA
IpyHna He MICTHTb FCHETUHHOI0 Matepiaiy i 1060py.

lndopmanito npo pizsHOMaHITTS 03HAK JAKOTH LOKA3HUKKM Bapiauii. Bouu
XapaxkTepH3yOTh PO3CIIOBAHHA JAaT HABKOJO LcHTpa posnoainy. Ha puc. 3.1
HPCACTABJICHI PO3IIOAINK KUIBKICHOT O3HAKM Y JiBOX rpyniax. ['pynd MaioTh
O/1HaKOBi cepe/iHi apHMCTHYHI, aJIe ICTOTHO PO3PIZHAIOTLCS 32 XAPAKTEPOM
MiHJIMBOCTI O3HAKH.
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BIQOMETPIA. I Xapaxmepucmuky po3nodinis

Puc. 3.1. Po3roainu 3 OMHAKOBUMM CEPEAHIMH TA HEOAHAKOBOX Bapiatier:
| - Glubuictb 4aT rpynyerses 1061u3y cepeuHu po3Ioainy,
2 — GaraTo jaaT BIIXHISIOTECH AAJICKO B1Jl CCPEeAUHH.

VY nepiuomy BUIaAKy PO3CIIOBaHHS JIaT HEBEIHUKE, Y JAPYroMy ~— Bejke

MEXI TA PO3MAX BAPIAL

Cepen yéix 3HauCHb, IKMX HaOyBae o3Haka, € Haibinsiue Ta HalMeHiuc.
MaxcuManbhe B MiHIMaJIbHE 3HAYCHHA O3HAKM B IPYH (Xuax 1 Xpin) Ha3u-
BAKOTHCA Mescamu gapiayil, PI3HUIIO MDK MaKCHMaJILHOO it MIHIMaNBLHOWO
laTaMy BUPaKae pozmax gapiayii R:

R=x_ —x (3.15)

max min *

Posmax Bapiauii € oaHMM i3 IIOKA3HUKIB PI3HOMAHITIA B rpyni, anc sid

mae pag Heponikis. Moro iudopmartusHicTs HeBeMKa, TOMY IO He JAAC

BifOMOCTi NP0 Pi3HOMAHITTs O3HAaK{ B iHTEpBaii MIK KpalHiMu NaTamu.

KpiM -Toro, 3HayeHHs LbOrO MOKA3HMKA 3AJIEXKUTh BLL pO3MIpY [Pyl

(niaBUILYETHCA TpH 30UMbIIEHHI YHMcna crocrepexcHb). Ha 110ka3sHuK
po3Maxy Bapiauil Jly)ke BIIMBAIOTH EKCTPEMABHI JaTH.

.
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3. Xapaxmepucmuxu posnodizia

JUHIAHE BIAXWJIEHHS

[le onHMM I[IOKa3HUKOM PI3HOMAHITHOCTI € ninitine eioxunenmns (d) —
BE/IMUMHA, [0 [I0Ka3y€, HACKUIbKM OKpEMa JaTa X BiJXWIACTbCH BiX
cepeiHboi apudmerTnyrol X :

d=x-X. (3.16)

Ao para Oinbwia, HiX CopedHA apudMeTHHHA, JiHIHHE BiAXMICHHS
103U THBHE, AKILO MeHIa, — HeraTuBHe. JIinifiHe BIAXWICHHA K IOKA3HUK
sapiauii Mae ICTOTHMA HEOOJIK: CyMa IMHIHUX Bigxuieds aar y rpyni
3aBXK/H JOPIBHIOE HYJIIO, & L€ HE A€ MOXGIHBOCTI NOPIBHIOBATH Pi3Hi IPYIIHM.
Juis roro, o6 noxonary uei HCROJIK, NIACYMOBYIOTH a0COMIOTHI 3HAYCHHS
BUIXMJICHL — HE3BAXAIOUM HA 3HAK. [licis nincHHA Ha KULKICTL naT n ojep-

JKYEMO CCPEONE AININE IOXUIEHIA:

J:M. 3.17)

n

CTAHJAPTHE (CEPEJHbOKBAIAPATHYHE) BIAXHJIEHHS

Cmandapmmue, abo cepednvokeadpamuune, sioxuacnns (s) — uc Haibisibn
3pyuHa Mipa pizHomaniTia. Came 11 HaH4aCTIIC BHKOPUCTOBYIOTD IS OHICY
BapiloBaHHs o3Haxu B rpyni. llefl mokaszuuk nCKHTH B ocHOBI Garathox
MCTOMIB CTATHCTHYHOrO anatidy. CTaHAapTHC BIAXWICHHS PO3PaXOBYETLCS

3a popmynoro (rabi. 3.2):

. (3.18)

JIe X — OKpeMIi JaTH, X -- cCPCiHs apru@MeTUUHa, 1 — KUILKICTL Jar.
Jb1st pospaxyHKiB cransaprioro BRAXuICHHA 3pyuria gopmyna (tabn. 3.3):

n—1

= | Z.\-?—(—Z—,fi} (3.19)
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BIOMETPIA. 1. Xapakmepucntiiku po3nodinie

Tatanusa 3.2, PospaxyHok crasgaprsoro siaxuienss. Cnoci6 1-i

3. Xapaxkmepucnuxu po3nediiig

X @ x—X @ (x-x)°
10 (10-6)=4 16

8 8-6)=2

6 6~6)=0

4 @-6)=-2

2 2-6)=-4 6

n=5 Zx=30 @) Z(x—‘f)2=40

\/%
=,|]— =3,16
4

CranzapTHe BIIXUICHHs BUPAXKAETHCA B THX K€ OQMHHISAX, IIO K cama
o3Haka. OCKIIbKM pI3HOMAHITTA HC MOXe OYTH HEraTMBHHUM, BHMKOPHU-

CTOBYETbCA TIIbKH HO3UTHBHE 3HAUCHHS Kopens.

Tabauug 3.3. PospaxyHok cranaapTHOro Biaxuienss. Curoci6 2-#

x @ x

(0 100

8 64

6 36

4 16

2 4
n=5 @ D x=30

@) s=

n—
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CTAHJAPTHE BIAXWIEHHSI CYMAPHOI rPYNI

Hepinko 3i0pati HCOGXiuHHIA CKCHEPUMECHTANbHUHA Marepian 3a ORMH
NpUHOM HEMOMIIMBO. TOMY AOCHIKCHHSA RPOBOJSTH KiIbKa pasiB, OnCp-
AKYHOUH J@Hi, 110 NOPIBHIOKTLCS. Y TaKMX BHIIAAKAX MOXHa 3poOUTH CTa-
THCTUYHMI aHALI3 KOXKHOI ITOBTOPHOCTE, @ /Uil PO3PAXYHKY MUCYMKOBHX
NOKA3HHUKIB CKOPUCTATHCH CTATUCTHKAMHU, K1 BXKC PO3PAXOBAHI.

V' Takux BUNI/KAX Cepeins apudMerHuHa po3paxoBYEThCH SIK CEpe/iis
3BakeHa (3.3), a cTaHAapTHE BILXUIEHHS PO3PaxoBYeTLCA 3a GOPMY:0I0:

(3.20)

aC n; — YUCEIBHICTD OKpeMHX Ipyll, 1o 06’CJlHyI()TbC}l, §; — cranjaprHe Bill-

XHJICHHS KOXKHOI IPYIIN, ¢ — YHCIO FpYIL.

CTAHAAPTHE BIAXMWJEHHA AJis1 AKICHUX JAT

SIKiCHI MOKa3HUKHM BUPAXKAIOThCH B HacTkax abo piucorkax. CTaviapTHe

BIJIXUJICHHSA IS SIKICHMX O3HAK, SKi IPCUCTABJICHI B 4aCTKaX, O0UHCIOETHCS

.\‘:Jp(l—p) , (3.21H

le p — 4acrka (y 4acTka: OMMHMUI).

3a popmyioro:

CraHaapTHe BiAXHIICHHS JUIfl YACTKH, KA MPCACTABICHA Y BIACOTKAX,
004HCIIOETHCA 32 POPMYIIOL0:
s = p%(100- p%) , (3.22)
ae p% — vacrtka (y BLACOTKaX).
3HaueHHs CTaHAAPTHOTO BIAXWICHHA BUKOPUCTOBYIOTHCS Y JICSAKHX CTa-

TUCTHYHMX PO3PaxyHKaX, HarpHKiiag A1 oO4YKC/IeHHs HOBIpYOro iHTepsaiy
(nuB. . 5.2) a6o cradjaprHol noxubku (Aus. . 5.1).
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BIOMETPIA. | Xapaxmepucmuxu posnogitie

JAUCITEPCIA

Tucnepcin (s°) € JPYTUM CTYIIEHEM CTaHJapTHOrO BiaXuneHHs (Topis-
maite dopmynu (3.18) 1 (3.23)):
—\2
X=X
st = E___)__ (3.23)
n-1
Ie X — OKpeMi iath, X — cepeiHs apuMETHUHA, 1 — KINBKICTb JaT.

Huist obuucrieHHs gucnepcii MokHa BUKopucTaTd GopMyiy:

R)

/ 2
] lzxz_(zx) ‘ (3.24)

n—1 n

AJIropuTMM PO3PAXYHKY JMciiepeii aHaloriuHi ajropurMam s CTaH-
JAaprTHoro BiaxuiaeHHs (tabi. 3.2, 3.3) 3 Tiero BIAMIHHICTIO, 11O HA 3aKJHOY-
HOMY €Talli OTPUMAHe 3HAYECHHA § 3BOAUTHCS B APYTHI CTYIlHb.

Iucnepcis 9x oauH 3 HalBAKNMBILIMX MOKA3HUKIB PI3HOMAHITTA 3aCTO-
COBYETBLCS B Psijli CTATHCTHUHMX MeTOLiB. [[eit nokasHnk BUKOPUCTOBYETHCA
[U1% [OPIBHAILHOL OLIHKM ofHOUMeHHUX BenuuuH. TTOpIBHSAHHA Aucnepciii

" JIGKHTH B OCHOBI OZHOI0 3 HAMOINbL POIMOBCIOIPKCHUX CTATUCTHUYHUX
METO/UIB — JIMCIIEPCIIAHOIO aHami3y.

Sk onvcoBuil iHAEeKC aucmepcid mae ictoTHMil Henomik: i 3HAUCHHS
BUPAXAETHCA ¥ KBAAPATAX OAMHMIL BUMIPY. TOMY nHcnepceis piako BUKOpH-
CTOBYETbCA B OMUCOBi CTAaTHCTHL.

KOE®IIUEHT BAPIALII

VY pocnigHuueKid  pobOTI  AOBOAUTHCS [IOPIBHIOBATH O3HAKM, #Ki
BUPXKAIOTHCA B PI3HUX OMMHUUAX BuUMipy. CTaHHapTHE BIAXWICHHA IS
ULOTO HE IPHIATHE, TOMY HIO BOHO BHKOPUCTOBYETHCS JUiSl HOPIBHAJIBHOT
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3. Xapaxmepucmuru poznodinis

OUIHKH OAHOMMCHHMX BeMUuYMH. JIA MOpIBHAHHS O3HAK, SKI BHpaXCHi
B PI3HMX OJHHHULAX BHUMIDY, BUKOPHCTOBYETbCH Koe@iyicnm eapiayii (Cv),
3HA4YEHHs SKOr0 BUPAXAETHCA Y BLICOTKAX:

Cv=-=.100 %, (3.25)
X

AC § — CTaHJapTHE BIIXMICHHA, X — cepe/ins apu(MeTHuHa,

Hanpuknaa, cepenHiif 3picT oumiei 31 cTaTeBO-BIKOBHX IpyIl JIHOHHU
craHoBuTh 170 cm (s = 5 cm), a cepeans maca — 70 kr (s = 6,6 kr). [Topis-
HSHHA KocdintenTiB Bapialii moxasye, wo mMaca (Cv =9,43 %) — o3Haka, 1o
Bapitoe Oinbiue, Hixk 3pict (Cv = 2,94 %).

3.3. KOHTPOINbHI 3ABOAHHA

1. 5k 0coOAMBOCTI PO3NOAULB XAPAKTCPHUYIOTHCH:

a) cepeltdimu BeslnuMHaMy; 0) rokazHukaMu Bapiauii?

2. OxapakTepu3yiTe CHUTYaUli, KOJIM AK CEPCURIO BEIHUHHY IICPCBIKHILLIE
BUKOPHUCTOBYBATU!:
a) mozy, 0) meniany.

3. TosicyiTb, YOMy K OKa3HUK Bapiaiii B OLMUCOBIH CTATHCTHLII BUKOPU-

CTOBYKOTEH CTaHAAPTHEC BillXHIICHHSI, a HC llMClleCil().

4. Slkiil cepenHifi BeiMYMHI BM Hajgacte lICPEBAry s XapaKTCPUCTHKH
JAHOI'O PO3NOLULY — MOAL, MediaHi Y cepeiuii apudMeTnunin?
[HoscHiTs.

a) Kitack posmoniny: 4opHa, cipa, pyaa, Ouia ...

0) Cratuctuuna cykynsuicts: 10, 14, 17, 14, 23, 48, 351, 10938.
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BIOMETPIA: I Xapaxmepucmugy po3noodiiie

3. Xapaxmepucmusu posnoginie

5. BusHaure MOz, ME/liany Ta CEPEAHIO apuPMETHIHY JUISl TAKMX PALIB: 11. Busnaure Monanbuuil knac y sasjaasHi 14, m 2.6. Pospaxy#ite ctaH-
a) 8,10,10, 10, 11, 13, 13, 15, 16, 16. JapTHE BIAXHICHHA JI/IA YaCTOTH MOJATIbHOIO KIacy.
6)3,4,7,5,4,6,4,5,8,3,4,5,6,5,4. | 12. BinoGpa3site cxemaruuHo Ha oxHomy rpadiky asa posuonimu (1 i 2)
B) 18, 14, 17, 22, 16, 26, 33. 27, 35, 28, 44, 40, 31, 53, 70, 73, 62, 74, Tak, ujo0:

93, 103, 75, 86, 84, 90, 79, 99, 73. a) X =X,, 1<y

_ ) 0) X, >X,, s1=15;
6. Busnaute Moy Ta MeJllaHy /Ul TAKOIO PO3IIOALLY:

B) X,>X,, 51< 83

Kracu 1 2 3 4 5 r) X<X,, 5;>85.
Yacrora 12 9 20 24 15 S .
13. lNopiBusiiTe PO3NOAUIM 3 TAKUMH XaPaKTEPUCTHKAMH
7. Busgraute cepeilHio apUPMCTHYHY 15 TAKMX PO3NOAINIB. a) X=540, s=100 u X=555, s=100:

a) ' 6) x=2,43, s=0,30 u x=3,15, §=0,40.

Kiacu 10 Il 12

Yacrorta 2 3 1

0)

Knacy 5 6 7

YacroTta 4 ‘ 2 2

8. Jna subipxu 1, 2, 3, 4, 4, 5, 6 po3paxyiite CTanjapTHe BijXuieHHs,
nucnepeiro, xoedilienT Bapianii.

9. PospaxyiiTe CTaHJapTHE BiAXMIEHHS Ui HAOODPY JaHUX, SKILO JMC-
nepcis gopisHioe 144,

10. Po3paxyiite cepeniHio apudMeTU4Hy, MOy, Me/liany, JTiHiRHe Ta cTau-
JapTHE BUIXWICHHS JUI KOXKHOIO 3 aHUX POo3roAinis. Ska i3 cependix

BeIM4MH HaWOliblue NiAXOMMTH AN XaPaKTEPHUCTHKM KOXHOTO -pO3-
noainy? Bianosiab NOACHITS.

a)(2,3.4,4,4,5,6); 0)(2,3,4,4,4,5,20);
B)(-5,-4,-3,0,3,4,5).
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PO3MoaINu
TA UMOBIPHOCT!I

4.1. OCHOBHI MOHATTA TEOPII IMOBIPHOCTEM

3 noHATTAM IMOBIPHOCTI MM 3yCTPI4aEMOCh I[IOCTIHHO, ane 4acTo 1po
e HaBiTh HE [iA03pHoeMO. M BKHBAEMO BHCJIOBJIIOBAHHS, Y SIKMX [IPH-
CyTHs iimMoBipnicHa ouinka. Bupiwyiouyy, un Bapro OpaTu mapacoib, MH
oLiHIEMO MMOBIpHICTh Joiy. Bubuparodu, je Kpamie nepedTi BYAHLIO,
OLHIOEMO HMOBipHiCTL aBTOMOGUILHOrO Haizay. IlepeOyBaroun nepex rpo-
Osemoto BubOpy, minkuaaeMo Mouety. Bel ui ail Tak um iHakuic ros’si3aHi

3 iIMOBIpHICT}O.

oAl TA UMOBIPHOCTI

3arajibHe yABJICHHS HPO TCOPilo HMOBIPHOCTEH 0JEpKylOTh Ha NpHKIaI
irop. Monery, xapti Ta rpainbHi KICTKH — MOJE/bHI 00’ €KTH CTaTHCTHKH, K,
HapUKIaj, Apo3odiia B reHertMul uu jxaba y ¢isziosorii. Y MoHCTH JBa
60KH, 1 AKIO 11 MIJKMHYTH, TO BOHA Brage abo «opjiom». abo <<pcu1xom>>',
SIKILO BHKMOYHMTH TaKy (aHTACTHUHY I10JIif0, 1110 BOHA CTaHC Ha Pe6po.

! Ha crapux Mowerax Pocificbxoi iMmepii 3 onHoro 60ky 6y rep6 y BUrAAAI ABOTOJOBOTO Opra,

a 3 {HIOTO — BI3ePYHOK y BUITIA/I PEIIITKH — «DelIKH».
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4. Poznedizu_ma tivogiprHocni

MoBor Teopii HMOBIpHOCTEH pe3y/bTaT OZHOPA3OBOrO BUIPOGYBAHHA
(miKUMIaHHA MOHETH) Ha3suBaeTvCA nodicw. i eunpobyeannam MawTh Ha
yBa3i KOMILIEKC YMOB, HEOOXIAHUX A4 TOTO, 1106 To# a6o iHuuii pe3ynsTaT
BHIIPOOYBAHHSA Mir 301HCHHTHCA. SIKIIO MOXIIMBUM € TillbKH OBHH PE3YJIBTAT
BUNPOOYBaHHs1, NOJis HA3UBAETLCA JOCMOGIPHOI (MOHETA BNAJIE, & HE 3aJlH-
UWIMTHCSA JIUTATH B HOBITP1). SIKINO 10OAis BIAOYTHUCA HE MOXE, BOHA Ha3HBa-
€TbCst HEMOMICHLUE070 (KILO HA MOHETI 110 00u/IBa OOKHM — «OpPJIH», HIKOJIH HE
BUIIAJIC «pELKa»).

IcHylote moali, pesynnTaT AKMX 3a3maierils HeBigmomui. Boun moxyTh
BLUOYTHCA, 2 MOXKYTh 1 He BinOyTHcs. Hanpuxnag, npu migxuaaHHi MOHETH
Opes1 MOXE BHIIACTH, a MOXKC 1 HC Bunactd. Taxi nonii HaluMBaKwThCA
sunadkosumuy. Pesynprar BHNAAKOBOI NoAil MoxHA nepeabaudTH TUISKH
3 JCAKOIO MOBIPHICTIO. [MOGIpHICHG — UACIIOBA Mipa MOMUIMBOCTI TOI0, MO
UpH OJAMHHMYHOMY BUIPOOYBaHHI 104is 3uidcHuThes. IMoBipuicTs nouii (p)
BUPAMKEACTLCH BIJHOIICHHAM YKCIIA CUPHATIMBUX BMIIpOOYBaHb /M 110 YHCIA
BCIX MOMXIIMBHX BHIIPOOYBaHhb #1:

p=—-. 4.1)

IMOBIpHICTE ABJAC €060 uMEIIO BiA HyJs a0 oauuuui. IMosipHicTh
HEMOXJIMBOT IIOAIT JIOPIBHIOE HYJUO, HMOBIPHICTL soCTOBIpHOT TOAIT HOpiB-
HIOE OJMHHLY.

['panbha KicTKa — 1e KyOMK, Ha WICCTU IPAHAX SKOI'O HAHCCCHI Kpallku —
Bit | 10 6. SKwo rpajibHy KICTKY HIAKHHYTH, TO 3 imoBiphictio 1/0 na
BCPXHIH IpaHi BUIAJAC OMMHHULA, abo /Biiika, aGo Oyab-iKC IHILC YMCIIO JIO
WeCTH. IMOBIPHICTL BUTATHYTH JaMy MiK 3 KOJIOUM y 52 KApTH AOPIBHIOC
1/52, a iMOBIPHICTL BHIAIHYTH KOXHY 3 |3 kapr wuici » macri jopisuioc
13/52 = 1/4.

KoxHe 1ijiKMIaHHA MOHETH MOXE 3aKIHUMTUCH OJHIEID 3 ABOX B34CMO-
BHKJTIIOYHUX DOMIHA — 1a/iIHHAM «OpIOM» a60 «pelKoto». IMOBIPHICTL KOX-
HOL 13 LMX MOMUIMBHX NOJIH nopiBHIoe 1/2. IMOBIpHICTb TOTO, L0 MOHCTA
BHajge Ha pebpo, uopisHioe 0. IMOBIpHICTL TOrO, HIO MOHETA BUALE, A HC
3aBMCHE Yy NOBITPI, JOpiBHIOE 1.
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BIOMETPIA. 1. Xapakmepucmuku po3nodiiie

: Ckinibku 6 pa3is He BUMaB «Opes» MpU MIAKHAAHHI MOHETH, HMOBIPHICTH
TOrO, WO HACTYIHOIO pa3dy 3HOBY BHIAJIE «OpEJ», ONHAKOBO 3AIHINACTHCA
piBaowo 1/2. SIKio- AOBro KMIaTd MOHETH, TO B nonos_m{i BHIAAKIB BOHH
HaJaloTh JOTOPU «OPJOM», Y HIONOBHHI BHMAAKIB — «PEHIKOIO». Y UbOMY
UPOABNAETLCH 3AKOH 8e/uKUX yucen: Npu 30UIbINEeHH] Yucia BUIIPOoOYBaHb
yacToTa ouikyBaHoi roaii HabikaeTsea 1o ii #MOBipHOCTI.

Bunaakosi noxii, Aki y HEBHUX YMOBaX HE MOXYTb BifOyTHCA OOHO-
YACHO, Ha3UBAIOTHCA HecyMicHumu. HapoJDKeHHs XJIONYHKa | AIBUMHKM HPH
OJHOIUTIAHIA BariTHOCTI — MoOAil HecyMiCHI: HAapoaUThCA abo X10m4uK, abo
NiBYKHKa. SIKIO POANHA [UIAHYE MaTH OJHY JUTHHY, TO BoHa Oyne matu abo
cHHa, ab0 0uKY — BinOyAeTbCA TINbKY 0JHA 3 HECYMICHHUX MO

Bumagkosi mopii, siki B HEBHUX YMOBaxX MOXYTh BiJOYTHCS OJHOYACHO,
HA3UBAKOTHCH CYMICHUMU. SIKILO POJMHA MUIAHY€E OBOX AITEH, TO HAPOPKEHHS
XJIONMYMKA i AiBYMHKM - nofii cymicHi. [lepura auTHHA MOXE BHMSBUTHUCA
IiBYMHKOO, @ APYTa — XJIONYUKOM, 260 HaBOAKH.

JTOJABAHHSI i MHOXEHHA MMOBIPHOCTEH

[Ipu ouinLi #MOBIPHOCTI AEKUIBKOX I10/iH BUKOPHCTOBYIOTh 3aKOHM JIO-
JABAHHA Ta MHOXeEHHs iimoBipHocTeil, [103Ha4uMO AMOBIPHICTE OUiKYBaHOT
noAil CUMBOJIOM p, @ IMOBIPHICTbL MPOTHIICIKHOI HOAT —~ CHMBOJIOM ¢.

IMOBipHicCTs TOrO, WO 34iMiCHMTLCA sika-HEOYIb i3 HECYMiCHMX mMOZil,
IOPIBHIOE OOMHULI: p + g = 1.

IMOBIpHICTb TOrO, 110 OZHOYACHO BiAOYAYTHCS HE3ANEKHI CyMicHI noxii,
JOPiBHIOE [0OYTKY HMOBIpHOCTEH KOXHOI 3 OAIH: p ° g.

Jonapauus iiMoBipHocTeil HecyMicHHX HoOii

ImosiprocTi HecymicHux nonifl goaaroTscs ogHa Bo oxHol. IMoBipHicTSH
TOro, IO 3a HEBHHMX YMOB 3JiACHHTbCS ska-HEOy[b i3 HecyMicHUX nouii,
JIOPiBHIOE CyMi iiMOBipHOCTe# koxHo] noxaii.
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Poauna ouikye auTuHy. BiarmoBifHo mo Teopii XpOMOCOMHOrO BHM3HA-
4CHHA CTaTi, AMOBIPHICTh HAPOIDKEHHS XIONYMKa — 1/2, misunHky — tex 1/2.
AKINO na”yeThes OAHA AUTHHA, TO HApODKCHHA XJOMYUKAE 1 HAPOUKCHHS
AiBuMHKM — 10l HeecyMicHi. IMOBIpHicTS, W0 3aificHrTECA AKa-HeOYAb 3 He-
CYMICHHX [O/iH, JIOPIBHIOE CyMi HMOBIPHOCTEH KOKHOI nOAii:

l+l=1.
2.2
ImMOBIpHicTB HapomkeHHua abo XJoNnynKa, abo AiBYMHKH, JH0piBHIOE 1.

MHuoxkeHHs liMOBIpHOCTell cymMicCHIX He3asexHNX noaii

IMOBIPHOCTI HE3QJICAKHUX CYMICHUX ITOMIH NEPEMHONKYIOTHCH. [MOBIp-
HICTL TOro, 10 32 [CBHUX YMOB CyMmicHi uonii BiubyuyrTbcs OfHOYACHO,
JOpIBHIOC J100YTKY HMOBIpHOCTEH KOXHOT noyiT okpemo.

Poanna anye mary 4Box AiTcH. IMOBIPHICTS TOIO, 1110 UCPILHM HAPO-
AuTbea Xjornyuk (abo aisunHka), gopisdwe 1/2. Crarnh apyrot AHTHHH (K
I BCIX HACTYUHMX) HC 3UICKMTH Bi crari nepmoi jurunu. IMOBipHicTs
HAPOKCHHA XJonnKa (a00 UiBUMHKH) 3aBXK/AM 3a1MmacThes pigyoro 1/2.
IMoBIpHicTL ABOX HC3AICKHHX HOAIT popiBinoe 1006yrky MOBipHOCTCH
KOAHOT HOAM. IMOBIPHICTL TOTO, U0 B pojutHl Oyie ABa XHOUYHKH, JOPIB-
Hoe 1/2 - 1/2 = 1/4, nBi jisumnnxu — takox 1/2 - 1/2 = 1/4. 3 1axow x imMo-
BIPHICTIO 1IEPINOI0 HAPOAUTHLCS UMIBMHHKA, @ JAPYIHM — Xjaon4nk. T¢ i came
€ CMpape/UHBHM 1 JUI8 3BOPOTHOIO 1IOPSAKY: HCPLIA AMTHHA — XJIOINUHK,
Apyra — AiBumHka. Y uitomy. 8 25 % cimeit 3 1soMa aitbMu oOHABT AMTHHN
GyyTh XJonuuKamu, y 25 % — pisvarkamu, y 25 % crapmowo Oyac AoHbKa,
MOJIOIUIMM ~ CHH, Y 25 Y6 — CTapILMil CHH 1 MOJIOJIINA JIOHbKA.

3acTocycmo Jto Lich curyauil 3aK0H gogasanis iivmosipHocTeii. [Lis 1uporo
HCOOX1HO PO3pPisHUTH CymicHi # Hecymicnl noxil. Buainumo kartcropiio
pOAMH, A¢ 0DMABL AHTHHI — oxuicT crari. Lle pojauntn 3 aBoMa Xj10Mm4nKaMy
H poaunu 3 gsoma disuarkaMu. LIl nouii Hecymichi — y ponuni abo x3omuu-
KM, a0o AiBuaTka. IMOBIpHICTH TOIO, WO B POUMHI ABI AUTHHK OJHICT cTaTi,
JOPIBHIOE CyMI HMOBIPHOCTCH HApOLKCHHA JBOX xjorqukis (1/4) 1 jsox
aisuarok (1/4), rooro /2.
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3akoH nmoaaBaHHSs W MHOXEHHS ﬁMOBipHOCTéﬁ MOXHa nepedpasysaTu
AK 3aKOH «i/abo». V cutyauii «i» morpibHO NEpeMHOXYBaTH, Y CHTyauil
«abo» — gopaBaTi. 3aKOHM JOAABaHHA # MHOXEHHA HMOBIPHOCTEH BHKO-
PHUCTOBYIOTh, HAaNPHUKIaJ, Ml 4aC MEIHKO-FEHETHYHOIO KOHCYJILTYBaHH,
Y KPHMIHATICTHII TOLLO.

[Ipuxknagpg 4.1

Bin napu 4opHuX KilIOK, AKi FETEPO3UTOTHI 33 FeHaMH KOJbOPY ILEpCTi
(da x Aa), 3 iMoBipHicTIO 3/4 MOXE HAPOXUTHCH YOpPHE KOUICHs Ta 3 iMO-
BipHicTio 1/4 — 6ine. Biy rerepo3suroTHUX 3el€HOOKHMX Kilok (Bb x Bb)
3 iMoBipHicTIO 1/4 MOXE HApPOJUTHCA CHHBLOOKE Ta 3 iMoBipHicTio 3/4 -
3eJICHOOKE KOmeHs. SIKio oxuy 3 0arbKiB HOBroumeperuit (cc), a apyrui
reTepo3uroTHuit koporkowepcruii (Cc), To B HUX 3 iMOBIpHICTIO /2 Hapo-
IMTBCA K KOPOTKOLIEPCTE, TaK 1 JOBrOLIEPCTE KOLIEHS. YCi TP [1apy O3HAK
YCOAAKOBYIOThCA HE 3uernsieHo. Po3paxyeMo HMOBIpHICT HapoikenHs 6isio-
IO CUHBOOKOT'O KOUIEHATH 3 JOBI'OIO LIEPCTIO.

Po3B’'szanus

Posainumo moaii Ha cyMicHi H HecyMicHI. YcnaaKyBaHHS IPOTHIIEKHHX
cTaHiB Tiel camoi o3HaKu (Hanpuknaj, fOBroi i KOpoTKoi weperi) — nopil
HecyMicHi. YcnankyeaHHs Oyab-aKMX CTaHIB PI3HMX O3HaK (Hallpukia,
CHHiX ouell i KopoTkoi mepcri) — 1oAil cymicHi. [lepemHoxumo fimosipHOCTI
YCIKYBaHHSA KOXHOI 3 Ha3BaHUX O3HAK:

BianoBiase

Cepen ycix Haw@a/kis jaHoi mapu KilIOK GiMX CHHbOOKMX KOMICHAT
3 JI0Broio wepcTio Oyne 6ausbko 3 %.

OtpuMare 3Ha4YeHHs MOBIPHOCTI J03BOJISE HaM NPUOIM3HO OLIHUTH,
CKiIbKM KOIUEHAT IIOBMHHO HApOAMTUCH B uiel napu kiwoxk (abo IHLIMX
6aTbKIB 3 TAKMMM X TeHOTHIaMH), 1100 cepelt HUX OYI0 KouleHs 3 BaxaHum
[OEAHAHHAM O3HAK.
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MIpuknag 4.2

Csitiiana 3BepHysaca IO MEAMKO-TEHETHUHOI KOHCynbTauil, ae it 6yno
cxnagedo pogosia. Ilpaain Csimnanu 32 MaTepHHCbKOW jiHiero IBaH GyB

nanbro”ikoM. Ska iiMoBipHicTs HapojpkeHHs y CBiTnaHu — JIMTUHH
3 Ja/IbTOHI3MOM?

XY

xPxd xPy

BaneHruHa

1 XP x4 Xy

xPy

Pue. 4.1. Ponosig j1o npuitany 4.2

Pos3B’s3aHHdg

Hanwronism, abo kosbopoBa cilifiora, — L€ 3ueILleHE 31 CTATTIO 3a-
XBOPIOBaHHA. BoHO 3a5ekHTh Bil peUCCHBHOrO reHa d, o po3rauioBaHui
B X-xpomocomi. ['enornn spoposoro wonosixa — XY, xsoporo - X'Y.
Ienoryn 310poBoi *KiHKKM MOXe OYTH sK XPXP, rax i X°XY% 8 OCTaHHbOMY
BUIANKY XiHKa € HOciem reHa jaibTOHI3My. JIns Bu3HaucHHA HMOBIpHOCTI
HapojpkeHHs y CBiTnaHyd IUTHHH-AANILTOHIKA, HEOOXIAHO OO4YMCIMTH HMO-
BipHiCTH TOrO, 1110 BoHA € HocieM, ToGTo Mac reHotrin XX,

3sepuemocs z1o ponosody. Ievorun Isana — X°Y. 3 imoipaictio 1 Bin
nepeaas cBoii Jouui BaneHTnyi crateBy XpoMOCOMY 3 I'€HOM AIBTOHIZMY
(X9. Apyry X-xpomocoMmy BasnentnHa oncpxana Bin matepi. [enorun
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Banentunn XPXY, Bona ¢ sociem reua JansToHismy. 3 imoBipricTio 1/2
Banentuna morna mepematun FOuii xoxuy 3 X-xpomocom. To6to HmoBip-
HicTb TOTrO, wWo HONiA Takoxk € HOCiEM reHa JanbTOHI3MY, gopiBHioe 1/2.
Sxkuwo KOsis mae resorun XX, To BoHa, y cBOI0O uepry, 3 iMosipuicTio 1/2
MOIJIA INepenaTu Xd—XpOMOCOMy Caitnasni. ImosipHicts Toro, wo Ceimiana
€ HOCIEM IeHa AAILTOHI3MY, PO3DAXOBYETLCSH MHOMKCHHIM IMOBIpHOCTCH
cyMicHHUX moaiit: 172 - 1/2 = 1/4.

Sxuio CeiTiiaHa — HOCIH, TO MOBIPHICTh Mepefayl reHa AaibTOHI3MY 1T
OUTHHI JopisHioe 1/2. V upoMy BHUHAIIKY 33XBOPHOBAHHS BMSBHTLCH TIIBKN
y CHHa, rercpo3ulotHa Jodka Oyge Matu Hopmainbnuil 3ip. ImomipHicts
TOTO, 110 AUTHHA OyJie XJI0MYMKOM, JIopiBHIoE 1/2. ‘

IMoBipHicTh HapomKeHHs y CRITiaHM XBOPOL AMTHHE JOPIBHIOC 10OYTKY
AMOBIPHOCT] TOIO, 110 BOHA — HOCIi reHa JajibTOHI3MY. Ha AAMOBIPHICTD 1C-
pesavl BUUIOBIZHOIO I'eHa JIMTHHI Ta Ha IMOBIPHICTh HAPOJDKEHHS XJIOIHMHKA:

| O T O

422 16
Bianosias

PlMOBlleCTb HApPOJPKEHHA'Y Caimnanu JIUTHHA 3 JAJIBTOHI3ZMOM — —-(‘)‘ .

Mpuknay 43

3a sanumkamMu 61010r4HOTO MaTeplaty 3 MiCUs CKOEHHS 3I0UMHY Y10
BU3HAYEHO [EHOTHIT 3JIOYHHLA 3TisHO 3 AesknMM jokycamu. euoruim 3a
UMMM IOKYCAMH B 3HAHIEHOMY 3pasKy Ta iX YACTOTH B NOY:ISLI] HABCACHI
y TabiL. 4.1, YV oMy, fKa € 1iJ03PI0BaHOI0 B CKOCHHI 3N04MHHY, BUABUBCS
TOYHO TAaKUil K€ FEHOTHIl 338 UMMM JIOKycaMu. Ska HMORIPHICTL TOTO, 1O

BiosoriuHuii MaTepiai HaJIeKUTh [1iI03PIOBAHOMY?

Po3B’sa3aHH4

BusHauumo HMOBIpHICTh NOCHHAHHS LMX YOTMPbOX ICHOTHINB B iHIHM-
Billa 3 jociimkysanol nomyiauil. Jis UbOro NCPeMHOXKHAMO LONYJISLiNH
YACTOTH 33 KOXKHHUM JIOKYCOM:

P=0,05-002-006-003=18-10°=18107%.

110

4. Poznodiny ma_iimosipHocmi

Ta6auus 4.1. 'esoTunu 1 4acToTH

T'eroTnmn GiomoriyHoro MaTepiaty - YacToTH TEHOTHIIB y OTyauif

FGA /21,24 0,05
PENTAE /7,14 0,02
D13S317/12.13 0.06
D16S539 /10,12 0,03

IMOBIpHiCTB NOEAHAHHS LUX ICHOTHIIIB B OJ(HI€T IIOTHHH JyKe Mana, i ue
[IOEJHAHHA BUSABIICHE B I11103PIOBAHOTO. IMOBipﬁiCTb TOTO, U0 GlogoriyHuii
marepial HAJIGKUTH [1103PIOBAHOMY, JIOPIBHIOE:

100 % - 1,8 - 10 % = 99,99982 %.

BijmoBi/Ab: iIMOBipHiCTb ropiBHIOE 99,99982 %.

4.2. BIHOMIANBHWN PO3NOAIN

Po3risgHemo BMIIRJOK, KOJIM Yy BUIPOOYBAaHHI MOXJMBI B4 HCCYMICHI
pesyabratd. Hallpukiiail, MOHCTA 1a/lac «OpioM» abo «pPellKoIo», HAPOIKY-
€THCS XJIONYMK 260 JIiBUMHKA, HA FPAJIbHOMY KYOUKY BHIIa/ia€ OMMHHUS 200
HE OJIMHMIIA, PCLECHBHMI alleflh nepefacThca Hamaixkam abo He nepe-
jaerbes. [IpunycTrmo, Hac UIKaBUTb OJHA 13 JBOX MOMKIIMBHX 8/bTCPHATUB;
no3HayuMmo i sk uodiro A. [Joropumo BunpoOysanus n pa3. Toui itmosip-
HICTB TOTO, IO NP /1 BUIIPOOYBaHHsIX NOAIS A BilOy)eTbCs i pas, JopiBHIOE:

B =Crp"q"™", “.2)
n!
ae C' =-—————— (! — 3Hak ¢akropiana; 3armc n! o3znayae 106yrok ycix
m!(n - m)!
uiaux yuces Bia 1 10 n BxiouHo), p — iMOBIpHICTS noxii A, g — iMoBipHicTb
aJlbTepHaTUBHOT nogil.
dopmyaa (4.2) nazusacrscs gopaynoio bepuynii,

1
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fipuknan 44
SIka HMOBIpHICTH HAPOJPKCHHS ABOX XJIOIYMKIB cepell I’ T HeMOBNAT?

Posp’a3anHus

[oais A — HapomKeHHs XJONYuKa, it HMoBipHicTs p = 0,5 (BianosigHo
[0 TeOpil XPOMOCOMHOIO BU3HAYEHHA CTATI), IMOBIPHICTH AJbTCPHATUBHOT
nonii (HapomxKeHHs HiBuMHKK) g = 0,5.

3arajnbHe 4MCIO BUNPOOYBaHb 7t = 5, cepeal HUX m = 2 3aBepuIyloThCs
nogiero A. 3a popmynoro Bepryini (4.2), wykana AMOBIPHICTb AOPIBHIOE:

!
p? = L 52.0,5%%=0,3125.
T215-2)

3o

Bignosigs

IMoBipHiCTL TOrO, 10O Cepen 11’ ITH HEMOBJAT OYJEC JBA X/1O0MYHKH, JOPIB-
droc 0,3125.

AHajioriyno MoXHa pospaxysaru fimosipaocti nossu 0, 1, 3, 41 5 xnou-

YHKIB cepe/l 5 HEMOBAAT. Y TBOPIOETBCS PIA:
PY=0,0312:P'=0,1562; P7= 03125 P}=0,3125; P'=0,1562; P’ = 00312 .

Lli #imoBipHocTi BianosinaoTe yacroram, 3 akumu O, 1, 2, 3, 4 1 5 xsou-
YHKIB 3yCTPivalThes y Bubipkax 3 5 HemoBiat. Po3paxoBani 4acToTn yTBO-
PIOIOTH PO31IOALN, 1o 300paxkeHuit Ha puc. 4.2. Takuit po3oaiyn Ha3UBaETLCS
binomianslum.

BinoMiansHuit po3roail OMUCYE Ppo3MOALT IMOBipHOCTeH 3aifcHEHHA
nesHoi noaii A B 1 HE3aNCKHUX BUNPOOYBAHHAX, AKi MOXYTh 3aKiHUUTHCA
JBOMA MOXKIMBUMH pe3ysibTaTami. IHAKINE KaXyud, UC PO3NOALT HACTOT
O3HAKHM, NI MAE ABa CTaHu, y Bubipkax obcary n. Hassa posioniny oGymos-
JeHa TUM, 1O’ MMOBIPHOCTI p Ta ¢ PO3MNOAIIAOTLCA AK KOE(ILiCHTH HpPH
po3kianauHi inoma Heiomona (p + Q"

ZP,;” =(p+q)". (4.3)

m=0
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2
)

IMoBipHicTL

0,1 -

0,0

Uneno Xxa0n4uxin

Puc. 4.2. Pozuonun imosipuocreii tossu 0, 1, 2, 3, 4. 5 xnonyukie

cepell 5 HEMOBJAT

Ilpn p = ¢ 6iHoMialibHA KPUBA CHMETPHYHA IOJO0 MAKCHMAIILHOI OpAH-
HaTH — ucHTpa GiHoMianLHOro posnoainy. Ilpu p # g xpusa posnoziny acu-
MCTPHYHA, MpHUYOMY 4YMM Oliblie BIIPIZHAIOTBCH p Ta ¢, THM CHJIbHIIIC
BUPAXCHA acUMCTPis (puc. 4.3). llpu p=q i n — oo GiHOMIANBHME PO3NOLILI
HaOIMXKACTHCA JIO HOPMAJILHOTO po3uomny, upu p<<g¢g i n-—o0- no
postoniny [Tyaccona.

BinomiansHUH  po3lofll’ 3aCTOCOBYETHCS B IEHCTHUI JUls  aHalily
CiliBBiHOUICHHA cTati abo I'eHOTHINB Yy pPOUMHAX OIHAKOBOIO PO3MIpY,
y MCAMYHUX 1 (hapMaKosIoriyHux JOCHIDKEHHAX [IpH OUIHIL uHcna ocib, wo
BHJIIKYBaJIUCs 200 BHWKHIIH, 38XBOPUIMX Ta IMYHHHX, B CKOJIOLIT ripu obniky
3yCTPIMHOCTI BMAY HA POBHUX MailfaHunKax TOLLO.

O6uuncnieuns HMOBIpHOCTCH (4acToT) 3a3Buyaii huxopncu‘osymbcn s
HCBCIMKMX Ay 3B'S3Ky 3 TpyaHOWaMH¥ po3paxyHky koediuienra C, .
lcnyrors cneuianpii Tabnuui, KOTPi 10Ka3yOTh, siKa AMOBIPHICTH TOIO, IO
upu n BunpoOyBaHHAX noxis Bindyuerbes m pai. TaGnuus 2 Joparka
MICTHTb TEOPETHUHI HiMOBipHOCTI JUia Bubipok ofcsrom # < 15. BoHa po3-
paxoBaHa Ans HMosipHoctelt p=0,25 i p=0,50. Lii fAmosipHocTi Haii-
[OIMPEHILL B Hioaoeiunux 3aBaHHsX.
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Puc. 4.3. BivoMiansHuil po3noiin fns BUGIPOK PI3HOT HHCENBHOCTI: YMM

Olfiblie BIAPI3HAIOTLCS YaCTOTH P T4 g, TUM CHIIbHILIE BUPAXKEHA aCHMETPis

Npuknag 4.5

Y nomynanii € poauHu, A€ 060€ MOAPYHOKIB TCTCPOUIOTHI 32 IEHOM
CEPIIOBUHOKNITUHHOI aHeMmil. POOMHM MalOTh y CEPEJHBOMY 1O YOTHDPH
ANTHHH. SIKa AMOBIPHICTH TOro, IO cepei AiTeil y POMMHAX UbOro THIY
6yne 0, 1,2, 3 i 4 xpopi autuuu? ‘

Po3B’a3aHHs _

Anenb, sxuil 00yMOBILIOE PO3BUTOK CEPIIOBHAHOKIITHHHOI aHEMIT, [03HA-
YacThCs S, HOPMAJILHUEA aneib TOro X JOoKycy — A. I'erepo3urorHi 6arbku
OyayTh MaTy renoTuiid AS x AS. Y takiil poauHi, BIIOBIJHO N0 32KOHIB
CEHETUKH, MMOBIPHICTh HAPOIKCHHA XBOPOI Ha CEPrOBUAHOKIITHHHY
aneMmito autnnn SS crasoButs 0,25.
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Cxopucraemocs tabiunero 2 Jlogatka s Toro, mod nependauuTy vac-
TOTH POZMH i3 PI3HOK KUIbKiCTIO XBOpHX Aircil. 3 tabnuui 2 Jlopatka a4
fimoBipHocTi p = 0,25 BcranoBmoemo, 1o B 32 % poauH He Oyne XBopuXx JiTeil,
y 42 % ponun Oyne oaHa XBopa AMTHHA, y 21 % — agi. [1o Tpu XBOpPI ANTHHU
6yne MeHLIe HiK Y S % poauH, 110 40THPH — MeHII HUK Y 0,4 % poauH.

Binnosias

lMOBipHOC;i‘i, 10 B ponxiui oyue 0, 1, 2, 3 i 4 XxBOpi JMTHHH, LOPIBHIOIOTH,
BIITOBIAHO, 32 %, 42 %, 21 %, <5 %, <0,4 %.

i BLICOTKH #BISIOTH COGON POrHO3 JUIA NOTOMCTBA TCTEPO3HTOTHUX
40JtOBiKa M HKIHKH.

4.3. HOPMANbHUK PO3NoOAIN

Hopaanenuii po3nodin € KI1aCHMHHM PO3NOAIOM MATEMAaTHYHO! cra-
THeTHKH. Bid xapakrepuiye OesnepepBHi BUMAIAKOBI BEAHHUHH, 3HAUCHHS
AKHX BH3HAYa0ThCA Ge3iuuio OJHOMACHO JiIOUMX HE3ajexXHUX (axropis.
[Ipu n — o posuonin crac Oe3nepepBHUM, MNOJrOH PoO3iOJiLYy lepe-
TBOPIOETHCA HA IUIABHY NIHII0 — HOpManbHy eapiayiiiny kpugy, abo Kpugy
Taycea (puc. 4.4).

Y koopauHartax swawenmus oznaku (Bick abcunc) — vacmoma (Bics op-
JIMHAT) KPHBA HOPMAIBHOIO PO3LIOUILY MAE BUIJIJL CHMCTPHHHOIO A3BOHA.
Bona ne neperunae sich abcuue, a HabGmmxKacTbes L0 HEl ACHMITOTHYHO,
XBOCTH rpadika HOWIMPIOIOTHC HECOOMEKEHO Jancko 1o obox Ookax Biy
ucHrpa posnoaiiny. OcobiumBicTIO HOPMaNILHOIO PO3NIOALLY € TO, IO B HBOMY
3 GUIBLIOIO MACTOTOIO CNOCTEPIIAIOTLHCA CCPE/AHI 3HAUCHHA BHIIAAKOBOI BE-
AMYHHY, 3 MEKIIOIO — KpafiHi. YUM cuilbHIUE BiAPI3HAECTHCH 3HAUCHHSA BiJ
CCPCIHBOIO, THM PIIIC BOHO 3ycTpivacThea. Y Takuit cnocib posunogineno
OaraTo 610J0riUHHX O3HAK.
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Puc.44.1Tpu p=q 1a n— o OlHOMIAILHHIT PO3IIOALI CTac OC3NCPCPBHIUM

1 1ePeTBOPIOCTLCSA Ha HOPMallbHuUIT

Posnoain imosipHOCTEH 3HaYcHL 6Ge3NEpepBHOI BUUAUKOBOT BCIUHMHH
BHPAXAETHCA PIBHAHHAM:

L)
|
—— (4.4)
ov2m

A€ X — 3HAYEeHHS BUOAAKOBO! BEIMYMHM, P — WiibHICTL PO3IOALTY. [t —
cepenus apudmernyna (JUis reHEpaIbHOT CYKYIIHOCTI), G — CTAHAGPTHE Biji-
XHIICHHA (JUIs PeHepansHOl CyKYIHOCTI), € — OCHOBA HATYPajbHOro Jiora-
pudma (e = 2,72), & — yncnio i (t= 3,1416).

P=
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3a mieww GopMysow MpH Pi3HUX 3HAYEHHAX W I O BHXOAMTh CiMelcmeo
Hopmanshux (2aycosux) Kpusux. PopMa i NooXKeHHA KPHBOI BU3HAYAKOTHCSH
wi o. Ipu 3mini {1 rpadik 3mityerses Biipaso abo BiiBo 1o oci abcuuc, ane
¢opma KpHBOi He MiHsA€ThCH. 3MIHA O NPUBOAKMTL A0 3MiHHM IIMPHHH KPH-
BOT — IIPM 3MEHILEHH]I G BOHA 3BY)XXYETHCA, [IPU 301bIIEHH] — po3umpb0<:'rbcsl
(puc. 4.5).

Puc. 4.5. ®opma il 11070MKCHHS HOPMaNbHOT KpUBOT 3aUieKaTh BIA | 1 Gt

Hi= 1, i< M3. O1=03, 01>02

OcobusnBe Micue B CiMCHCTBI HOPMAJILHIX KPHBHUX 3aiiMae Tak 3Baduil
cmanoapmuuii  nopaaashtt po3nodin, mwo Buxomuts upu u=0 i a=1.
Byab-iky HOpMajbHY KPHBY MOXHA IIPUBECTH 1O CTAHAAPTHOL HUIAXOM
Yenmpyeanns — BHPAXyBaHHsi 3 KOXHOI'0 3HAYCHHS X CCPCAHBLOro apud-
MCTHUHOrO, Ta HOPMY8ants — JINCHHA PI3HUII HA 3HAUYCHHA CTAHAaPTHOrO
BIAXHICHUS. Y pe3yibraTi BHXOUATL CTAHAAPTHIOBaHI z-BeddduuM, abo

HOPMOSAIti GIOXUACHHS:

X =

7=

(JU1A reHepalILHOT CYKYIHOCTI),
c

7= it (s BUGIpKH). (4.5)
K

3HaueHHs I HA3MBAIOTh CTAHLAPTHUMHM 3HAMEHHAMH, TOMY H10 X CEpC/HA
JIOPIBHIOC HYJIIO, a CTAHAAPTHE BIAXMIICHHS — OAHHHLIL.
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BIOMETPIA. 1. Xapakmepucmuxu_posnodizie

Inowa nig. HOPMAILHOK KPHBOW JIOpiBHIOE opuduui. Hynbosa koop-
JMHATa HA OCL abCIUC € HEeHTPOM CTaHAapTHOro po3noniiny. Brpaso Ta Biso
BIJ] [ICHTpA: BUIIA/JKOBA BEJIMUMHA MOXKE HAOyBaTH Oyab-AKMX 3HA4YeHb, IMO-
BIPHOCTI SKHX XapaKTCPU3YIOThCs ICBHUMH 3aKOHOMIPHOCTAMU:

Y MEXax J * 6 po3TamoBaHo 61u3bko 68 % ycix jar;

y Mexax y + 2c posraioBano 61u3bk0 95 % yeix jar;

y Mexax g + 36 po3TauoBaHo 61u3sko 99,7 % ycix nar.

Lli cnigBizHOLIEHH NpeACTaBACH! Ha pHC. 4.6. BUsBAsSETHCS, WO B HOp-
MaJlbHOMY PO3IOAII HPAKTHYHO BCi JaTH JICKATH y Mexax Bill u — 36 10

p + 30. 114 3aKOHOMIPHICTb HA3UBACTLCS 3AKOHOM NAIOC-MIHYC IMPLOX CUSM.

99,7 %
F 95 %
68 %
o c c | o o G
.—-—"1'/ N

30 p-26 pP—6 P p+c U+20 pu+3o

Puc. 4.6. 3aKkoHOMIPHOCTI PO3MILICHHS JaT Y HOPMaJlLHOMY PO3IIOILL:

99,7 % nat nepebyBaroTs y Mexax Bia U — 36 1o p+ 30

Posmax Bapiauii — BiZICTaHb MK MABKCUMaILHOW Ta MIHIMaJIbHOK JaTa-
MH — IpHOIU3HO JOPIBHIOE WECTH CUIMaM:

R=6o0. (4.6)

3Hao4M po3Max BapiloBaHHA I BUOIPKOBOIO po3nioiiny, 3a Gopmysion

4.6 MOXHa MPUOIM3HO OLIHWTH 3HAYCHHS CTAHAAPTHOTO BiaxwieHHs. Take

3aBJIaHHA BHPILLYETHCA 3 METOIO BU3HAUCHHS ONTHUMAILHOIO 06¢ary BUGIpKu
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"4, Pé3nodinu _ma fimosiprocnii

(nuB. . 1.2). Onuax ne CniBBigHOMLICHHA CIPaBIKYETHCA ANA 1AEaIBHOIO
HOPMAJILHOTO po3fiofiny. Posnonin nat y peansuiii Bunanxosiit Bubipii
Hp;d'KTH‘IHOI' ne 6yBac ifeanbHO HOPMAJIbHNM, 3aBXIM ICHYIOTb MEBHI BiIXH-
JICHHS 3aB/IAKH BUIAIKOBUM (pakTopam, ToMy CHIBBiHOLEHHS Oyne npubm3HIM.

Posnoainn Gararbox Glonoriyxux o3uak, wo 6Ge3nepepBHO BapiloOTh
(3picT, Maca TOwWO), HAGMMKAIOTECA A0 HOPMAJLHOYO, OJHAK JYXKE 4acTo
BOHM MAIOTh Ti YM iHWI BiAXWICHHA Big HOpMagbHOro. BuOipKoBi OLIHKH
FCHEPANLHIUX [IAPAMETPIB HACTO TOHEPXKYIOTHCA HOPMAILHOTO PO3IOALNY.
HopManbHOMY 3aKOHY [1iIKOPSIOTHCS POMOINM KPUTHUHMX BEIUYMH HE-
[APAMETPUHHMX TECTIB JUIA BCIUKHX N.

BinxmieHHs Biji HOPMAJILHOI KPHBOI MOXYTh BHIVIALATH AK acumempis

ta excyec (tabn. 4.2).

Ta6auug 4.2. Biaxu:iesus po3nogiry Bix HOpManbHOT KpuBoi

- HMepesaxcui . . . . .
P MiHiManbHi MakcuMaiehl Cepenni Kpaitni
OIMaKH

Ocobausocmi [To3utuBHA Heratusna IMosurusHuit HeratusHnit

poznodiny acumcTpis acuMeTpis cKeuec eKcec

Ipaghix ﬂ‘
po3novdiy /\ M . /\\ / x\ /\/\

lpu acusempii Bep: 'uHa KpuBOi 3milleHa BipaBo abo B/IBO BiJL LCHTPA
posuouiny. HHosumuena acumempis BUHUKAC, KOJIU AKICh YMOBM CUPHAIOTH
MiHIMAJBHAM IHAYCHHAM O3HAKM; upn LboMy OitbliicTs JMaT po3TaLlo-
BYETbCS B JIIBIH 4acTWUHI po3nouiny, a Horo npasa 4aCTHHA Mac AOBIHA
«xBicT». SKmo nepesary MamTbh O0’€KTM 3 MAKCUM&IbHHUM. 3HAuCHHAM
03HakH, (OPMYCTBCS He2amugHa AcUMEmpis: BeplIMHA PO3TALIOBYCThCA
y pasiii, a «XBicT» — y JiBilf YaCTUHI po3noaLny.

Ekcyec — ue rocrpoBepiiHHicTs alo 1u1ockoBepnHHicTs kpysol. [pu
NO3UMUGHOMY eKCyeci BEPUIMHA SBJAE COOOK MiK, a IPH He2amuGHOMY
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BIOMETPIA. L Xapaxmepucmuxy posnoginis

excyeci BUrAAac IIOCKOI0 ab0. po3JBOEHOK (IBOBEPIUMHHA KpHBa). SKmio
30BHIIUHI YMOBU CIpHAIOTH CEpPEeHIM 3HAYCHHAM O3HAKY, BHHUKAE MO3M-~
TUBHMH €KCLEC, AKIO KPaiHiM — HEraTMBHUHA. Y HOpManbHOMY PO3MOALN
NOKAa3HWKM ~ aCUMETPIi Ta eKcueCy [OPIBHIOIOTH HYIO, 3HAYCHHA MO,
MeaiaHu i cepednbol apubMeTHYHOT 30iraloThes.

Ienye KibKa [OpHYMH BUHUKHEHHS aCUMETPHYHHUX PO3Mokinis. Mexauiu-
Ha MpHYMHA [10B’A3aHa 3 OCOGIMBOCTAMHU IPyNyBaHHA BUGIDKOBHX NaHMX
B iHTepBAIbHUI Baplauifinuit psax. Taka acuMeTpis Ha3UBAETHCA NOMUN-
K060, TOMY 110 BUHHUKAE BHACTIJOK TEXHIYHMX NPUYMH. IHiua npuimua -
YMOBH 30BHIIUHLOIO CEPEAOBMUIA, ¥ SKUX BiaOyBaeThCs PO3BHTOK Opra-
Hi3My. BigoMo, Hanpuknaz, 1o 110cyXa, HEOQHOPILHI IPYHTOBI YMOBH, pi3Ha
FYCTOTA CTOSHHA POCIMH 1 IOAIOHI (GaxKTOpH CHPUYHHAIOTH ACHMETPIlO
pO3MOAiNIB KiNbKiCHUX O3HaK. ['eHeTHYHa MpPUYMHA acHMETpil o0yMoBieHa
BHYTpilUHbOANICILHUMY H MIDXKAaJEAbHUMH B3acMOAIAMM rediB. OpHicio
3 IPUYHH acUMETpil Ta eKcuecy Moxe OyTH HEOAHODIAHICTh CYKYMHOCTI

(Hanpuxnan, 3a CTaTTIO, BIKOM, COLIANbHMM CTAaTycOM TOWO). SIKIO pisHUus

MDK CepeHIMY 3HaYEHHAMHM JABOX IIACYKYNHOCTEH Olibiia, HXK CTaHaapTHe
BIZXHICHHS KOXHOI 3 HUX, TO KpHBa po3noiiny Gyae ABoBepliuHHOW0. [Ipn
HEBCIHKOMY PO3XOJUKEHHI 3HaueHb KpHBa MAE OAHY TYIly BepiuuHy. J[Bo-
BEPUIMHHICTD PO3IIOALLY MOXKe Bin06pa$x<aTu Lil0 OU3pYNTUBHOrO A0bopy,
BKa3yBaTH HA HAABHICTL NONIMOPGHUK YrPYIIOBaHb Y [OMYIIALiAX.

4.4. PO3NOAIN MYACCOHA

Posnopnin Iyaccona onucye AMOBIpHICTs nyxe piakux noxiit. [Ipukna-
AaMH pIAKUX NOAIH € HapPOMKEHHA OJIM3HIOKIB, BUHUKHEHHS MyTauiil Ta iH.
Posnogin [Tyaccona sBise co6oio. OKpeMHiH BUNafok GiHOMIanbHOro po3-
Hoiny npu p << g i n— o (puc. 4.7).
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4. Posnodinu _ma_tiMosiprocmi

b=q=0,5

e LIt

p=0,25
q=0,75

J e,

p=0,1
q=0,9

oo

Puc. 4.7. Ipu p << ¢ ta n — oo GigoMiadsHUH PO3NOALIL IIEPETBOPIOCTLCA HA

po3noain [Tyaccona

YacTota p piakoi M0Ail Oyxe Maja, 4acTora ¢ AalbTepHATMBHOI Noii
HabKaETHCA N0 ORMHMUL. IMOBIPHICTL TOrO, IO 1M A BHIPOOYBaHHAX
piika nozis BinbyneTsca m pas, JOPiBHIOE: '

)\‘HI
"=, (@.7)

mle
ae A — cepeans apudmervuHa ans posnoainy Ilyaccoda, BoHa » — Hail-

H

iMOBIpHillIa YacTOTa O4iKyBaHol nofil: A=X=np, n — KUILKICTh CHOCTE-
pexxeHb, p — IMOBipHICTb pinkoi momil, ! — 3Hax daxropiana (3anuc m!
03Ha4a€ K0oB6YTOK YCiX UiNX uucen Bif 1 40 m BRIOYHO), € = 2,72,
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BIOMETPIA. [ Xapaxmepucmuxy posnodinie

I'padik posnoniny [lyaccona (puc. 4.8) — aCHMETpUYHHIL 1 MaEe BULISL
OykBu J. XapakTepHor 03HaKOK posnoniny IlyaccoHa € piBHICTh 3HaucHbL
aucrepcii Ta cepenubol apudMeTHUHOI: X = 5~ .

20 femiro :

o
tn

Yacrora, %
—
o

8 9 1011 121314151617 1819

KiaskicTe cnosrannnx aopris

o B

20

Puc. 4.8. Po3noain KiTsKOCTI CNOHTAHHHX abOPTIB y XKIHOK

3a PenpoLyKTHBHMH repioj

Hpnknan 4.6
V cepeaxsoMy opHa nutuHa 3 700 Hapomxyerses i3 cunpomom Jlayna.
Y nonorosomy OynuHKy 3a pik Hapomuiocs 3500 gircit. Slka HMOBIpHICTH
TOTO, 10 CEpPes HUX HeMae OHOT JUTHHH 13 cuHipomom JlayHa?

Po3s’a3auusa

HapomxeHHs AUMTHHM 13 cuHAPOMOM JlayHa — piuka 11ois.

Ve . 1 ‘ ‘

i #MOBIpHICTD HOpIBHIOE: P = =00 = 0,00143 ~ osiHa xBopa AUTHHA Ha
700 gireii.

BusgaunMmo HaltiMoBipHiily gacToTy XxBopux Ha 3500 nirei:
A=3500-0,00143=5.

‘Haitimosipuie, wo cepea 3500 HapopxeHHX AiTeit BUABNATHCA [T STEPO
i3 cunapomom [ayna.
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4. Poznodiay ma_imogipHocnti

BusHauumo, fK0w0 € AMOBipHicTDb, o cepen 3500 Hapomkenux He Oyne
KOJIHOT IMTHHH 3 LIUM 3aXBoptoBauuaM (m = 0):

0

s
Pgoo =—— =0,0067.
3500 0!63

Bianosiasb

ImoBipHicTh TOro, 10 cepen. 3500 nemoriT HE OyUC KOAHOT ANTHUHU i3
xBopoboto dayna, cranoButs 00,0067, abo 0,7 %.

4.5. KOHTPOIbHI 3ABAAHHA

1. Onuinirh 0co0IMBOCTI Hi1HOMIAILHOFO PO3NOALNY.

2. Ouunits 0COONHBOCTI HOPMANBHOIO PO3LIOLLY.

3. Haseuits Tpn npukiaju GlOJNONIYHUX O3HAK, U0 MAIOTh HOPMMILHMH
po3IIONIL.

4. VY sixux BHITIKAX BUHUKAC OIMOMANIbHHR po3iioaLn?

5. Onnuit, ocobnusocti posnoxiny Ilyaccona.

6. Hasexnite upuknajgu OGio/loriyHMX  O3HAK, 10  MAOTh  PO3IOLI
[Tyaccona.

7. Pospaxyiite iimMoBipuicTs TOro, 10 HOBUIE Biusigysau kade (s, 11. 2.0,

3aBjgadHs 15) He naiuume.

8. Pospaxyiite fiMoBipHicts TOI0, WO BHHAKKOBO 00paHa 3i CIIMCKY JiO-
auua (uuB. 1. 2.0, 3apaasds 16) Oyie Gi3HUHO HEaKTHBHOO 3 PiBHEM
XoJiccTepuHy Buue 3a 230 Mr%



- BIOMETPIA. [ Xapaxmepucmuxu posznodizie

9.

10.

11.

12.

TMonpysxHs Napa [UIAHYE 3aBECTH TPHOX AiTelt. 3HaiijiTh iMomipHOCTI
TOrO, 1O B POJIMHI BGYAYTE: o

a) /Ba XJIOIYHKY i O[HA /IIBYMHKA;

6) npuHaliMHI OJUH XJIOIYHK;

B) TPH JIBYUHKH.

Sxa AMOBIpHICTb TOrO, 110 BUMAJIKOBO oOpaHa jaTa HOPMAaILHOIO
po3noziny Oyie 3a Me)xamu TPbOX CTaHJAPTHHX BLAXU/IEHb Biz cepeln-
Hp0ro?

HaHo xapakTepuCTHKH posnoniny: X =78,2; s =5,3. [Ipuilnassury, wo
pO310AUL € HOPMAILHMUM, po3paxyiite npubin3HO IHLI BEIHUYUMHMU,
AKl HOro xapakTepuaytoth (AMCIepcito, po3max Bapiauil, MiHIMaibHY
A MaxkcumasibHy JaTH).

Sxuii 3 posnoninis (uus. 1. 3.3, 3aBganus 10) € acumerpuuHum?

. 3006pa3iTh cxemaTHyHo Mo, Me it X y posnogiiy:

a) HOPMaJlbHOMY:
©) i3 11paBOCTOPOHHBOIO aCUMETPIEK;

B) 3 JTIBOCTOPOHHBLOIO ACHMETPICIO.
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OL|IHKA
FEHEPANBHOIO
NMAPAMETPA

5.1. CTATUCTUYHI NOXUBKWU

Cmamucmuuni noxubku Hemunydl upH Oyib-skoMy BHOIPKOBOMY J0-
siacenni. Binowi asi kareropii cratieTHuux 1oxn6ok. Floxubku nepuroi
kareropil HOR's3aHi 3 OUIHKOIO I'CHCPANbHHUX [APAMETPIB, JApYra Kareropis
11OXMOOK BUHHKAE [IPYU TECTYBAHHI CTATUCTUUHMX rintoTes (aus. 1. 6.1).

[ToxuBku, sIKi BUHHKAIOTH, KOIH PO I'CHCPAIbHI LIAPAMCTPH CYMUITh 34
BUOIPKOBUMH  TOKA3HHKAMI, HAICKATH JO NOXUDOK 6ubipKoeocni, abo
penpesenmamuenocmi. 1X TAKOXK HABHBAOTb CMANOUPIMHIMU HOXUOKAMU.
[prposa noxubKH pelpescHTaTUBHOCTL HOMATAC B TOMY, 0 BUCHOBOK [1PO
FEHCPAIBHY CYKYIIHICTh BUHOCATD HA TIJCTABI BHBUCHHA BUOIpKY, & cyauTu
1IPO WIJIC 32 HACTHHOK MOXKHA TUILKK HPHOIM3IHO, TOOTO 3 UCAKOIO 1TOXHD-
K010. Bei BUGIPKOBI HOKABHUKM (CCpCiaus apuPMCTHYNA, CTAHAAPTHE BiIXH-
neHHS Ta iH.) MaloTh cratueTnany noxubky. INoxasHuky, fki obuyucieni Ha
il renepanbuill CykyIHOCT, CTaTHCTUUHOT HOXUOKH HE MalOTh,

liiua karcropis noxu0oK 1108’ s3aHa 3 TCCTYBAHHAM CTATHCTHYHHX IM1IO-
re3 (uuB. 1. 6.1). Tecrysanns HyIbLOBOT FilIOTC3M DPUBOJAMTH 10 ONHOIO i3
JBOX pillieHb: BOHA BiAXIUIACTLCS 260 ipuitMacThes. KoxHa 3 nux aiit Moxe

OyTh sk NMPAaBMALHOO (BIAKHAAETHCS [IOMMIIKOBA rirmoTe3a H npuiimacTbes
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BIOMETPIA. 1. Xapakmepucmuku po3nodiie

NpaBUIbLHA), TaK 1 IOMHIIKOBOKO (BiAKHAAETLCA NPABUIBHA [NIIOTE3a i (pHit-
MaeTbes nomuaxosa). Ilpn usomy mMoxauBi asa poau noxubox. [loxubka
nepuo20 pody BinOyBacThCH, KOIH giOKuOacmves npasuasia rinoresa. fo-
xubKa 0py2020 pody TPAISAETHCA, AKILO NPUIIMAEMBCA NOMUTKOEA HYTIbOBA
rinoresa. [Toxubxa nepLIoro poRy NO3HAYAETHCA CUMBOIOM @, NIOXHOKa ApY-
roro pozny — CHMBOJIOM P.

PO311021J1 BUBIPKOBHUX IMOKA3HHMKIB

Sixk BHHHKAIOTH cTagaapTHI noxuéxu?

3’scyeMo, AK BHHMKAc HoxuOKa penpe3cHTaTMBHOCTI. Hu MOXHa crBep-
JUKYBaTH, 0 obuucieHi pit BUOIPKHM TOKa3HUKH, HalIPUKIAN CCPELHA
apudmMeTHUHa, JOPIBHIOWOTH BIIIIOBIAHUM l1apaMeTpaM I'CHEPasbHOT CyKyil-
HocTi? SIKIo 3 o/Hi€l reHepaibHOT CYKYMHOCTI B3ATH Kllbka BUOIPOK i 110-
piBHATH IXHI XapaKTCPHCTHKH, TO, AK IIPABHJIO, BOHM HE 30iratorbcs. CepeyHe
3Ha4CHH4, 1110 OTPUMAHO Ha OJHIH BIOIpill, 5K mpaBuio, He 30iracTecs 3 re-
HEpPaNbHUM CEPEIHIM.

Ao 3 redepanbHOi CyKYIHOCTI y BHHAAKOBOMY 110psaAKY (popmyBatu
HECKIHYEHHO BEJIMKY KUIBKICTh BUOGIPOK TOr0 X caMOro oocary i Juis KOxHOT
0BYHC/IIOBATY CEPElHIO apUPMETUYHY, TO MOXHA BUABUTH, WO BUOIpKOBI
cepeati GyAyTh MaTu pi3Hi 3HaueHHs, Skwo nobyaysaTd po3noall BUGIp-
KOBMX CEpPeAHIX, TO BiH Oyle. sABASTH cOOO0KW HOpMalibHY KPHMBY MEBHOT
winpuaY. LentpoMm posnoginy BROIPKOBHX CEpe/IHiX € cepe/Hst FCHepabHOT
cykynHocti. CraHjapTHe BiAXuieHHS BHOIPKOBHX XapakTEPUCTHUK HA3ZH-
BAETHCH CMAHdapmHol (cmamucmuynorw) noxudxorn. To6TO CTaTucTHYHI
NOXUOKH XapaKTepu3YIOTh BapilOBaHHA BUOIPKOBMX I[I0Ka3HUKIB HaBKOJO
CBOIX I'eHepanbHUX [1apaMeTpiB.

Sxno 36inbimty o6car BUGIpKHM H BUKOHaTH TOH caMuil eKCIIEPHMCEHT,
TO PO3Max CepenHiX apuPMeTHdHMX 3MeHwuThes (puc. 5.1). Yum Oinbie
o0car BHOIDKM, THM MEHIIE HMOBipHiCTb, WO BuOipKoBe cepeaHe Oyne
3HAYHO BIXPI3HATHCA BiJl IeHepalibHOrO cepeaHboro. Skuio, 36insiyoun
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3. Quinka zenepanbHQ20_napamempa

obGcar BUGIpKH, AIHTH JO CYLLIBHOrO AOC/IDKEHHS [eHepalbHOl CYKYIIHOCTI,
TO .Oylb-aKa KUIBKICTh: BUMIpPIB [aCTh Ty .CaMmy. BEAHUMHY — [EHEPAIbHY
cepeanto. OCKINbKY PI3HOMAHITHOCTI cepepnix He Oyme, cTaHIAPTHC Bii-
XWIIEHHS i, BIUTOBIIHO, CTATHCTHYHA OXKOKA AOPIBHIOBATHMYTh. HYJIIO.

Puc. 5.1. Posnoain cepcuuix apudMeTHUHNX BUIAAKOBHX BHOIPOK:
|t — TEHEPAIIbHA CEPCUHA, 1] < 1y < H3 < Ny — PO3MipU BUOBIPOK

Tenep yaBimMo cobi, 10 3 JBOX IEHCPANbHUX CYKYIHOCTEH HCCKIHUCHHC
uncio pasig popmyioTbes BUGIpKH, AKi OAHAKOBI 3a 00CAroM, aje Bipis-
HAIOTBCA 32 PI3HOMaHITHICTIO 06’ €KTiB. O4eBH/IHO, WO pO3Max BHOIPKOBHX
cepelHix Oylie BHILAM Y TOMY BHIAAKY, KOJM BUOIPKA B3ATI 3 renepasibHOl
CyKyuHocT 3 GinblumM piznoMaHiTTaM. Po3max cepeaHix nicpedyBae B ups-
Miil 321 HOCTI Bij pisHOMaHiTHOCTI JOCIDKYBaHMX 06’ ekri. Skito o ex-
TH B TCHEPA/bHIA CYKYIIHOCTI HE PO3PI3HSAIOTECA, TO PO3Max BUOIPKOBHX
cepeanix popisHiosarume Hyso. OTxe, 3HaYCHHsA Noxubku BUOIpKOBOCTI
nepeOysae B UpAMIN 3aMeXHOCTI Biy PI3HOMAHITHOCTI JOCHIZAXKYBAHUX
00’€KTiB 1 y 3BOPOTHI# 3anekHOCTI Big obcary Bubipku. Te x came cnpa-
BEIMBO IS BCiX BUOIPKOBHMX ITOKa3HUK{B — KOedilieHTa xopenalil, crau-

HdPTHOIrO BiIXu/ieHHs, BUOIPKOBOT HaCTKH Ta iH.
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BIOMETPIA, 1 Xapaxmepucmuky posnodinie

SKIO PO3HOALT NaT y reHepanbHiii CyKyHHOCTI BiANOBiZa€ HOPMAITLHOMY
3aKOHY, TO - PO3IONiN BUOIPKOBUX cepelHiXx npu Oynp-iKHX po3mMipax
Bubipox Takok Oyle HOpMmanbHHM. SIKINO PO3NOALT AAT y reHepaibHii
CYKYTIHOCTi HE € HOPMalbHUM, TO PO3NOAIN BHOIPKOBHUX CEpPEHiX 3aje-
XKaTUMe BiJ po3Mmipy BHUOIpoK: 4um Oiiba BHOIpKA, THM OIHXYMM 10
HopmanbHoro Oyne posnonin BHOipxoBuX cepensix. lied 3akoH mae ouuH
BaXUIMBUH BUCHOBOK. SIK10 B reHepanbHifl CYKYNHOCTI IAaTH PO3MO-
JUTAKOTHCS HE BIANOBIAHO 10 HOPMAILHOIO 3aKOHY, & 00CAr BUOIpKM Majuid,
KOpMCTYBaTHCA ITapaMeTpHUHMMM Kpurepiamu (auB. 1. 6.3.) He MOXHA.
SIk110 PO3IOAin JaT y reHepanbHiil CYKYIHOCTI HE BIAIOBIAAE HOPMAILHOMY
3aKoHy, ane obcsr Bubipku Besmkuii (6nusbko 200 zar), BUKOPUCTaHHA
1apaMeTPUIHHUX KPHTEPIiB HONYCTHMO.

-

Crarncrnuda moxubxa H Toumicrn gociaixenHs. Ak sMmenmnTH
CTATHCTHYHY NOXHOKY? "

Crangaptaa noxudka BKasye Ha TOYHICTb, 3 AKOI0 BUDIPKOBUN NOKA3HMK
NpeAcTaBnse reHepaabHuil napaMerp. YuM meHma noxubka, TUM TouHIA
OLIIHKA TMEHEpalbHOro rnapaMeTpa. BIJHOWCHHS CTATUCTUUHOI IMOXHOKH 710
cBo€i cepelHbOi HA3MBAETHCA [I0KA3HUKOM TOYHOCT! JJOCIIIKEHHSL:

Cs =X 100% a60Cs =2, CG.)

X Vn

Je Cs ~ IOKa3HUK TOYHOCTI, S — CTaTHCTMYHA NOXHOKa cepenHbol apud-
METHYHOI, X — cepenHa apudmeTnyHa, Cv — koediuienT Bapiauii, # — obesr
BUOipKH.

SIK110 3HaYECHHS NIOXUOKY NOPIBHAHHC 31 3HAYCHHAM BHOIPKOBOIO 10Ka3-
HUKa abo lepeBULLYye HOro, OLIHKY I'eHepallbHOIO [1apaMeTpa CTaloTh AYKe
npu6iu3HUMy, Y1 MOXHA 3MEHIUMTH CTATUCTMUHY MOXHOKY # TMM caMum
NiABUIMTH TOYHICTS gocnimikeHHs? CraTUCTH4HI MOXMOKM He [0B’s3aHi
3 noxubKaMu BUMIpiB @60 HoXuOKaMu B OGUMCICHHAX, IXHIMM JpKepenamu
€ BUNAOKOBI NPOLIECH, IO, CYNPOBOILKYIOTH BHOIpKOBI mocnimxenus. [Ipu
Oyab-aKkux BUOGIPKOBHUX JOC/ILKCHHX CTATUCTHUHMX NOXUOOK YHUKHYTH HE
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MO’Ha, aj1€ IX MOXHa KOHTpOoMoBaTH. CTaTHCTUYHI HOXHOKH 3MEHIIYIOTHCA,
AKIEO 36inbluyeTbes po3mip BHOIpKU. SAKiio craTucTuvHa NoxubKa 3aHALTO
BEJIMKA, 11 MOYKHA 3MEHINUTH JOCHIKEHHAM OLIbMIOro uncsia 06’ €KTiB.

IMpu axnx 10CAiTKEeHHSIX CTATHCTHYHI MOXUOKH
He po3paxoBylThena?

SIKIO BMBYAETHCA BCH ICHEPAIbHA CYKYIHICTh, CTATHCTHYHA 110Xu0Ka
crae piBHowo Hyito. [lokazHuky, oTpuMaHi Ha reHepalibHill CYKYNHOCTI, cTa-
THCTHUYHHX NOXUOOK He MaiOTb.

[IpunycriMo, WO HCOOXIAHO LPCICTABUTH CTATUCTUYHI JaHi PO HaLio-
HAJIbHHUI CKJIAZ JKMTEIB AKOro-HeOyns Micra. SIKmo npu UbOMY BHKOPH-
cToByeTbest iHQoOpMALis NpO BCIX KUTECHIB, TO CTATHCTHYHI 1HOXUOKM HE
PO3PaxoBYIOTLCA, TOMY U0 HPEUCTABIICHI HaHl XapaKTECPH3YIOTh I'CHEPAIbLHY
CYKYIHICTh (Y HAHOMY BHMIIAAKY — Lil¢ MICTO) y nosHoMy o0cs3i. SIkimo
HaUiOHAJILHUI CKJIAZL OLIHIOCTHCS 32 SKOKCH YACTHHOK HACCIICHHS, HAlIPH-
KAa/ 32 JAaHUMM JUIS OJIHOFO MIKPOPAMioHy, TO CTaTHCTHYMHY HOXMOKY 00-
4MCIOBATH HEOOXi/IHO. [lpu oMy Tpeda OyTH BICBHCHUM, 110 MiKpopaiioH
AJUCKBATHO BLIOOPAKYC CTPYKTYPY MICLKOIO HacelieuHs (HalpHKiag, He
€ MICLICM KOMIAKTHOIO HPOXHUBALHS ITEBHOT CTHIYHOT IPY1IH).

SIKIO OrosIOLICHO KOHKYPC HA KIAC i3 HAWBHILOIO YCIIUIHICTIO, HCMAE
paLil po3paxoByBaTH CTATUCTHYHY 1OXHOKY Juist cepertboro Gaja B KIAac.
Ao x Kiac posrsiLacTses Ak BUOIpKa 31 LIKOJIAPIB {IEBHOIO BiKYy, TO cTa-
THCTHUYHY OXHOKY Bapto pospaxysary. [Tpu usomy tpcba Oyrn BICBHCHH -
MU, 1O JUTH HC HJHOpaHi B LEH KIAC 3a sKOI0-HeOYlb 03HAKOK, HANPHKIIAL

338 MATCMAaTHYHUMH 3110HOCTAMHM ab0 CHOPTHBHHMH LOCAIHEHHAMH.,
OOPMYJINU CTATUCTUYHUX MMOXHUBOK
Ycl N0Ka3HUKH, K1 PO3PAX0OBYIOTHCS Ha IiJcTaBl BUOIPKOBUX jlaHux (ce-
pCH1 BEJIMYHUHHU, [IOKa3HHKM Bapiauil, koediuieHTH Kopesslii 14 iH.), MaloTh

CTaTUCTHYHY MOXMOKY. [Uisi KoxHOro BuOIPKOBOIO ITOKa3HMKA iCHYIOTh
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criewianshi Gopmynu obuncieHHs cTaTUCTHYHOL noxubku. Bubip dopmynu
3a/1€KUTh Bij GaraThox (hakTopiB, TakMX AK THII Ta PO3MIp reHepasbHOL
CYKYIHOCTI (CKiHYEHHa, HeCKiHYeHHa), obcar BHUOIpKM (Benukuil, maamil),
cniBBifHoOUICHHS BUOGIPOK (3a/leXxHi, He3anexkHi), CTpyKTypa aar (HepBHHHI,
BTOPHHHI).

Gdopmyna A 3HAXOMKEHHA CTATUCTHYHOI NoxuOkM ninbupaerncs
3aJ1EKHO BiJl TUIY FeHepansHol CYKYNHOCTI. SIKuo poGoTa noB’s3aHa 3 aHa -
J1i30M reHepabHOi CYKYNHOCTI peallbHO ICHYIOYNX 00’ €KTiB, BXIMBO YSIB -
aatn cobi T o6cAr — YM € BOHA HECKIHYCHHO BeNMKol0 abo YMCEIbHO
JOCTYNHOI ANs OrAny. SIKINO reHepanbHa CYKYHHICTb, 3BIIKM B38TA BH-
Gipka, TEOPETHYHO HECKIHYEHHA, TO A/ OOUHCIEHHS CTATUCTHUHOT TOXHOKH
BHKOPUCTOBYEThCS 3BHuaiiHa ¢opmyna. SIKimo reHepaibHa CyKYyIHICTH
YUCENbHO AOCTYIIHA JJIS OrJIAny, TO y GOpMyily I po3paxyHKy Mmoxubxu
BBOJUTECS NONpaBka. B oCTaHHbOMY BHINAAKy Mae€ 3HA4YEHHs 1H(popMauis
apo Te, SKy 4acTHHY BiJl I'€HepanpHOl CYKYNHOCTi CTaHOBWTH Bubipka.
Bignowenns o6cary Bubipku n 1o o6csry reHepansHoi CyKynHocTi N Hasu-

. n
BAETHCA HACHKOI 8UOIDKU (—1\7 ).
CratMeTHyHy noxuMOKy MO3HAYAKTH CUMBOJAOM § I3 HHXKHIM IHIEKCOM,
axmii BianoBinac BuGipkoBOMYy nokasHuKy. Hanpuinan, Sy — craructudHa

noxubxa cepeaHbLOi apHPMETHUHOL, 5, — CTATHCTHYHA 110XHOKA YacTKH. Po3-

PaxoBaHe 3HAYEHHS CTATHCTUYHOT MOXHOKH 3allMCyeTHCA HOPYY i3 BiAIIOBIA -
HUM II0KA3HUKOM Y Takuii cnoci6: X sz,

CraTHcTHYHA noxnbxa cepeanboi apupmeTnunoi:

(5.2)

&

I€ §— CTAaHAApTHE BUIXUICHHSA, n — obcar BUOIPKH.

®Dopmyna (5.2) 3acTOCOBYEThCA, AKLIO PO3MIP FEHEPaANbLHOI CYKYITHOCTI
HECKIHYCHHO BENMKHMI 1 uMCenbHicTh BUGIPKH jlyke Maja B IOPiBHAHHI
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3 YMCE/IBHICTIO reHepaibHOi CyKynHocTi. SKio BubipKa B3sta 3 reHepajlbHO1
CYKYHHOCTi BiZIOMOro po3Mipy i YHCENBHICTh BUOIPKH CTAHOBUTH HE MEHLIE

25 % Bin 4MCENBHOCTI TEHEPAJIBHOI CYKYIHOCTI (1 > :11- N), y popmyny s

OOYMCIIEHHA CTATUCTUYHOI MOXMOKM CepelHbOi apuPMETHUHOI BBOAMTHCA
nomnpaBka: '

(5.3)

e N — obcsr rencpalibHoOI CyKYIHOCTI.

Cratuctvuuna noxubka 3araabiol (He3gaxeHoD) cepegunoi [0
ACKiNbKOX piBHOBEIMKHX BHOIpOK:

AL R 2 ~
§= = ;\/5_.‘.] T8 sy, 5.4)

ae k — yucno subipoxK, s — CraTMCTH4Ha N0XHOKa cepeaubol apHdMeTHYHOL
JUtst KOKHOT BUGIpKH.

Crarser#iuna noxn0dKa 3BaKcHOl cepeAHbOT st 1eKiibKrox BHOIpOK:

(5.5)

(5.6)

i(”i“’)

. 2 . . .
Je k — aucito BHOIpOK, §;” — sucrepeis st KOKHOL BUOipku. n; — o6esr Kox -

HOT BHOIpKH, v — 4HC0 00MEKCHb CBOGOAM Bapialil (YMCHO HE3AICHKHMX
BUGIPKOBHX rpyIl).
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Sxuio reHepanbHa CYKYIHICTh YHCEABHO o0MexeHa i oOcar -Bubipku
JIOCHTD ~ BEAUKUH -y IOPIBHAHHI 3 06GCATOM TreHepansHol CYKYIHOCTI

1
(n> 1 N), bopmyna nabysac BUrIsIY:

5.7)

ae N — obcar reHepanbsHOT CYKYITHOCTI.

CrarucruyHa noxubka Cymu cepeHix Zz X +X,+.+X,:

S5 =ysi+si+. 457, (5.8)

Ae X, — cepenni apudMeTHUAL, §;— CTATHCTHYHI MOXHOKH cepesiHix apupme-
THYHHX.

Crarncrnyna noxubka 106yrky cepeanix [[=3X -X,:

(5.9)
ne X, — cepeaHi apubmeTHuHi, s,— CcTaTHCTHuHI TnoXxudxu CcepexiHix
apHMETHUHUX.

. 7,
CratcTH4Ha noxubka 4acTkH cepeadix Y =—:

X,

) (5.10)
ae X, — cepenHi apudMETHuHi, §,— CTATHCTHUHI NOXUOKM CcepeiHix

apudMeTHIHHUX.
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CTaTHCTHYHA NOXMOKA CTAHAAPTHOTO BiIXMJIEHH:

5, =, (5.11)
2n ‘

A€ § — CTaHJapTHE BIAXMIICHHA. n — obcAr BUOIpKH.

CraTucTHYHA noxudka ancnepeii:

S = (5.12)
! 2n

) . ~ .
Je §° - juctiepcis, n — obesar BUGIpKH.

CrardcTuMba noxnoka Megianu:

T[ -
=5 = =1,253—

7 N

A€ Sy — CTATHCTHHHA NMOXHOKA CepeiHboi apHYMETHUHOL, § — CTaHApTHC
BIZIXVUICHHS, 11 — 00CAT BUOIPKH.

S pte (5.13)

CrarncrHvHa noxuoka koedinienra sapianii:

Cv

n—1

(oY
\700)

jc Cv — xoedinienr sapiaii, n — o6csr Bubipku.

S, = —71— + (5.14)

CraTiernuna noxndxa sudiprosol wvacrri:

s, = jpl=r) _ |ra (5.15)
n n

Jc p — BubIpKoBa yacTka, g = 1 — p, n — obcsr BubIpky.
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JAKIWO reHepanbHa CyKYNHICTh YHCENLHO 0OMexeHa, a obcsr Bubipku
JAOCHTh BEIMKUH y MOPIBHAHHI 3 OOCAIOM redepainHOi CyKyIHOCTI

1
(n> -4—N) tdbopmyna HabyBae BUrisdy:

(5.16)

Je N — ofcar reHepanbHol CyKynHoCTi.

CraTucTH4yya noxuéka BubipkoBOI yacTKM, siKa BHpaxeHa y Bix-
COTKaX:

p% (100 - p%)
n
ne p% — BuOIpKOBA 4acTKA Y BILCOTKAX, # — 06Csar Bubipky.

S/J% =

, (5.17)

Crarreruuna noxubka BudipkoBol wacrkm, sika fopissioc 1 a6o 0:

1
§ = e—— (5.18)
' n+l
ne 1 — oB6eAr BUOIpKH.

CraTtueTuvyHa mnoxubka BuOipkoBoi uacTku npm Bigomiii rewme-
pPaibHif wacrui: ‘
P(1-P)
5, =4/, (5.19)
n
ne P — reHepansHa yacTka, n — obcsr sBuOipKu.

Ip ukinan 5.1
BinnoBizHO 40 3aKOHOMIpHOCTEil CliajiKyBaHHs, iCIs MOHOrIOpUAHOro
cxpeluyBanHs (3a cxemolo Mennens) 25 % HamajgkiB gpyroro MOKOJIHHSA
NOBMHHI YCNaJKyBaTH peliecHBHY o3Haky. Cepen 264 Hawaakis Apyroro

HOKOMiHHA 59 Manu penecuBHy 03Haky. Po3paxyeMo crarucTuvsy 1oxubky
BMOIPKOBOT YaCTKH.

134

3. Ouinka ceHepanbrozo _napayempd

Po3p’sizaHnsda

'V nawuiii 3a1a4i BiJoMa reHepasibHa YacTKa — LE . TEOPETHYHO O4iKyBaHMH
BIACOTOK HAUIR/KIB 13 PEUECMBHOIO 03HAKOK: P =25 % =0,25, Bubipxosa
4acTKa, fIKa OTpMMaHa B cXpeuryBanni: p = 59 : 264 = 0,223. Crarucruuxa
11ox16Ka BUOIPKOBOT 4aCTKU:

0,25(1-0,25)

=0,027.
264 ‘

J1€ n — obcsar BUOIPKHM, m — UUCII0 4aT 13 TIEBHOK 03HAKOH0, p — YacTKa Jar i3

II€BHOK) O3HAKOIO, p=—.
n

Crarticryyuda noxubKa aar, sKi oaepxRaHi geKiIbKoMa npomipamn

Jesxi natn € pesyabTaToM JICKUILKOX HpOMIpIB. ¥V UubOMYy BHIAUKy
OKpEMI LIPOMIPHM HA3HBAIOTLCH NEPEUHHUMU OAMAMI, & PEIYNHTYIOUL, AKi
OTPUMaHI HA OCHOBL NIEPBUHHMX JAT, — GIHOPUINUAMU OanariL.

[Tpu obuncieHHi NOXHOKK. Pelpe3eHTaTHBROCTI CepeHbol apupmerny -
HOT JUIst TPYIIM YHCeN, 1110 SBJIAITE OO0 BTOPHHHI I@TH, YKCIO I pi3HO-
MAHITHICTB IICPBUHHHUX JIAT MOXC BPAXOBYBaTHCs 200 HC BPAXOBYBATHCH.

1. Hoxubra cepednvoi apuhsenunnol 6e3 ypaxyearnst nepeuiHux Odm.
Y AOCHUKCHHAX, JC 3UIACHIOCTHCA JCKUIbKA (IPOMIpIB Juis TOro, 1100
301IBLUIMTH TOUHICTH BUMIPIOBAHHA (HANPUKIIAL, 11PH UPOBCUCHHI ACKLILKOX
BapiaHTiB OiOXIMIMHOIO AHAIRY OJHOIO 3pa3ka) Pi3HOMAHITHICTL Napaliciib-
HHX JAT OpH OOUUCICHH] CTATUCTUYHOT NOXHOKH HC BPAXOBYCThCA.

[TapasensHi 1pPOMipH BHKODUCTOBYIOTBCA [UIA OOUMCIICHHS CepeHBOT
apudmMeTHyHOl, AKa € OCTATOYHOK XapaKICPHCTHKOW O3HAKM i po3ris-
HAETHCA AK OAMHUYHC BUMIPIOBAHHS.
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2. IToxubka cepednboi apupmemuunoi 3 ypaxysanHam NepeUHHUX Oam.
V IeSKuX HOCHIDKEHHAX JUIA XapaKTCPUCTHKH OCHOBHOIO 06’ekTa (Hampu-
Kiajl, Jilepesa 3a MAcoio [UIOJIB — BTOPHHHA JiaTa) yPaxoBYIOTb [eKinbka
NOBTOPIOBAHMX CKIANOBMX (Maca OKPEMHX [UIOAIB — NEpBHHHI JaTh). Y Ta-
KHX JOCIHiPKCHHAX Habip HNEPBUHHMX AT YPaxOBYEThCS MPH OGYMCICHHI
CTaTHMCTUYHOI NOXHOKU.

IepBuHHi il BTOPMHHI JaTH YTBOPATb KOMIUIEKC i3 @ IPYI 3 n; JaTaMu
y KOXHill rpyni. Y Takomy KOMIUIEKCI € [1Ba BHAM BMIIALKOBOI Bapiauii —
Bapiallif NMePBMHHUX JaT (NEPBMHHUX MPOMIpIB) i Bapiailis BTOPMHHHX AaT
(cepennix 3HaueHb o3Haku). Lle BiAnoBimae BHYTPIIHBOTPYMOBIH i Mix-
rpynosiit Bapiauii B 0qHO(pAKTOPHOMY AMCIEPCIHOMY KOMILIEKC, e rpaja-
uisMu dakropa € OCHOBHI 00’ €KTH, @ BapiaHTaMH rpajaiii — NepsHUHI JaTH.

3arasbpHy CEpPeAHIO Ta Il CTATHCTUYHY NOXMOKY 3HaXOAATH 33 METOLUKO0
01HO(aKTOPHOrO AUCIIEPCIAAHOrO aHati3y.

5.2, OUIHKW FEHEPANbHUX MNMAPAMETPIB

TOYKOBI TA IHTEPBAJILHI OLIHKH.
JOBIPYM I IHTEPBAJI 1 JOBIPYA MMOBIPHICTD

Hocniguuk mae cnpasy 3 BuOipxoio, 3a SKOW POOMTL BHUCHOBKM [PO
reHepasIbHy CYKYNHICTh. CyIOKEHHsl NP0 MOKA3HMKM, 1O XapPaKTEPHU3YIOTh
TeHepalbHy CYKYIHIiCTh, HAa MiACTaBi BHGIPKOBHUX JaHMX SBIAE COOOKO
NpOLCAYPY, IO HA3ZUBAETHECH OYIHKOIO 2eHepanbhoz0 napamempd. € 1Ba
BMIH OLIHOK MapaMmeTpiB — moukogi # inmepsansHi.

Toukosa oyinka — e 3HaYeHHs, WO BUXOIMTb IPH aHaN3i BUOIPKH.
Hanpuknag, Bvuﬁipxosa cepelHa apuMeTHYHA — L€ TOYKOBA OLIHKA reHeE-
pansHol cepeanboi. SKUIO MOCHIAOBHO OpaTH 3 reHepanbHOI CYKYMHOCTI
BUOIpKM §i 3HAXOAUTH CepeHIo apuPMETHYHY B KOXKHIN 3 HUX OKPEMO, TO
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OyZne OTpUMaHa fiesKa KUIBKICTh TOUKOBMX OLHOK. 3Hafl[IeH] OLIHKH MAOTh
AEAKUH po3Max, i IIpH LbOMY I'PYIYIOTHCH HaBKOJIO IEBHOrO 3HadyeHHd. Lleit
pO3Max MOKa3ye, y AKMX MexXax nepebysae redepanpauii mapamerp. Posmax,
y MEXax SKOTO 3 IEBHOIO HMOBIPHICTIO MOMXE nepe6y§am reHepasIbHuil
NnapameTp, € iHmepearsHol oyiHkow. IHTEpBaNbHY OUIHKY OJEPXYIOTh HA
migcraBi BUOIPKOBHUX JAHUX 1 MATEMATHYHMX PO3PAXYHKIB.

Jianason 3Ha4eHb, y SKMX i3 3a7aHOK HMOBIpHICTIO nepefysac rexe-
panbHHH [apaMeTp y CYKYHHOCTI 3 HOpMalnbHHM PO3IIOALIOM JaT, Ha3H-
BAETLCA 006ipuUM iHmepeanom. JIoBipunii iHTepBan mjis CyKyHHOCTCH, IO
PO3NOAUIAIOTECA HOPMAILHO, BU3HAYACTHCA 32 (DOPMYJIOLO:

B=btrs,, 5.21)
Ae P~ reHepajbHUi NapameTp, b — BUOIpKOBUI NOKA3HUK (HaupHknan X, s,
s, p TOMIO), f — HOPMOBAHE BIIXWICHHS, Sj — CTATUCTHUHA [OXHUOKA BHOIp-
KOBOI'0O NOKa3HHKA.

3uayeHHa b # s, 0O4MCMOIOTE 338 JaHMMH JOC/IKEHHS, I 3HAXOAATH
B Tabnmui kpurepiro Croiogedra (ra6a. 3 Jonatka, JBOCTOPOHHIHA KpHTC-
piit), y psAaKy BianoBiaHo 1o cTyneHis cBoGomu df = n— 1, ae n — KiAbKicTs
06’extiB y BuGipui. HeoOxiaHi 3HaueHHA f 3HAXOUATHCA HA IIEPETHHI LbOFO
pska i KOJNOHOK, 1O BiAMNOBINAlOTb TPbOM 00gipuim irosipnocmam: 0,95,
0,99 i 0,999. [lpu Benukux BuOipkax (n>200) xOBIpYMM IMOBIpHOCTAM
BIANOBI/IAI0Th 3HAYCHHA HOPMOBAHMX BiJXUIEH):

— imoBipHocTi Py = 0,95 Bignosijae 1, = 1,96;

— imoBipHocTi P, = 0,99 Bignosiyac 1, = 2,58;

— imoBipHocTti P3= 0,999 siauosinace 13 = 3,29,

Mligcrapnaoun y popmyity (5.21) 3sHaueHus s, i onepeMiHHO 3HAYCHHS £,
pobHMO BUCHOBOK:

— 3 IMOBIipHICcTIO 95 % reHepanbHUH NOKA3HUK b PO3TALLOBAHUIT B MEKaxX

BIL b~ 115, 10 b + 115,

-~ 3 IMOBIpHICTIO 99 % — y Mexax b * b5,

— 3 IMOBIpHICTIO 99,9 % — y Mexax b *1;s),.

Y Takuit crnocié pobsaTh IHTEpBaIbHY OUIHKY GYAb-AKOrO MOKA3HHUKA:
cepeHbOl BEIUMUHHH, YACTKH, KoedilicHTa Kopeaauil Towmo.
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3amuc p=0,95 o3Hayac iHTEPBAN 3HAYEHb O3HAKY, y AKOMY 3 iMO-
Bipaictio 0,95 nepeGysac 3HaueHHs reHepanisHoro mapamerpa (puc. 5.2).
BiamosigHo, 3 imosipaicTio 0,05 redepanbuuii napamerp nepeGyBae nosa

MeXaMHU J0BIPYOTO iHTEpPBANY.

p=0,025 p = 0,025

Cx1,9657 |, x X+1,965 7

-
-

Josipusit intepsan (P =0,95)

Puc. 5.2. 95%-it noBipuuii iHTepsa

3a po3MIpoM LOBIpPUYOro {HTCPBAJy MOXKHAE CYJMTH PO TOYHICTE OLIIHKH
reHepajibHOro napamerpa. llpumycrimo, 10 oTpuManuit noBipunii iHTEpBan
'TEHEPAIBHOI CepeiHbOl TAKMH BEIMKHM, 11O ~ MANO . BIAPI3HAETLCA Biy
BUOIpKOBOrO po3maxy mapiautii. e o3mauae, W0 FeHepaibHA CCPCHA MOKE
OyTu Oynb-ne B MCKax po3Maxy Bapiauii, 1 BUOIpkoBa cepeams € 1i JOCHTD

NpHOINIHOIO OLIHKOLO.

POPMYJIH JOBIPYUX IHTEPBAJIIB

JoBipunii iHTepBa/ revepaibHoi cepeaHbol apHGMETHYHOI:
’ - 1S n

,u:xits; abo U=xt—, (5.22)

L ’ n

J€ {t — reHepallbHa Cepe/iis, X — BMOIPKOBA CepeiHs, I — HOPMOBAHE Bil-

XHJICHHS, §; — CTATHCTHYHA [I0XHOKa BGIPKOBOT CEPEaHBOI, § — CTaHAAPTHE

BIIXWJICHHS, 0 — 00cAT BUOIipKy.

5. Ovinka 2EHEPANbHO20_ napayMempa

JoBip4nii iHTepBaJ reHepaabHOl HaCTKK:

P=pxi1s, (5.23)
Ac P — reHepanbHa 4acTka, p — BHUOIpKOBa 4acTka, ¢ — HOPMOBaHe Bif-
XUJICHHS, S, — CTATUCTHYHA noxubka BubipkoBoi yactku (P u p BUpaxeHi
B YacTKax oauHuUi abo BimcoTkax).

Dopmyna (5.23) BHUKODUCTOBYETHCH ANA CEPElHIX YACTOK, AKIIO
20% < p <80 %. Ilpu kpaiinix uacrkax, skmo p>80% a6o p< 20 %,
BUKOPHCTOBYETbCS METOJ KyTOBOIO neperBopeHHs. ITpu ouinui rewepa-
JIBHOIO 11apaMeTpa BUKOPUCTOBYIOTh HC YaCTKH (BINCOTKM), & 1XHi IOXigHi —
kytd @ (i) y pamianax. lei crnoci6 6inbir TOYHMI i yHiBEpCAILHUIL, 1010
MOXH2 BUKODHCTOBYBATH HC TUILKM 18 KpailHix, ane # [ Oyab-aKux
yacTox. llepeBeseHHs BiICOTKIB y KYTH 3[IHCHIOETLCA 38 JOIOMOIOK Tab-
nvui 4 JlonaTka, OLliHKa reHepanbHOrO BiICOTKA HALAETHCA 3a (POPMYIIOHO:

(D:;o::/t—_—, (5.24)
n

Ac @ — nepeBeiCHUIi y paiiany recHepallbHUE BIICOTOK, 0 — [EPEBEACHHIT
y pauiaHu BMOIPKOBUH BLACOTOK, I — HOPMOBAHC BIUXMICHHSA, n — o6car
BUOIpKH.

OTtpumanuii noBipuuii iHTEpBasn y pajiaHax 3a AONOMOIow Tiel X T1ab-
auui 4 Jlopatka repeBoanTLCA Hazal B yactku (Bincotkn). OcrarodHo Ho-
Bip4uil IHTCPBAIL PEACTABIACTHCA Y BUFIAAL

P=pxts,

KYTOBE IEPETBOPEHHSA YACTOK

Meton kymogoeo nepemsopentisn (Kymosoi mpancgopmayii, apxcunyc-

nepemeopenis) NOJIArac B 1IEPCBCUCHHI YaCTOK p y KYTH @:
@=2arcsin/p, (5.25)

A€ @ — BeNMYMHA KyTa (BMpakeHa B pajliaHax), p — 4acrka (BupaxeHa
B YaCTKax OJIMHMILL).



BIOMETPIA. 1. Xapaxmepucrnixy posnodinie

Tpu nidifHOMy 3pocTanHi YacTku p KyT @ 3pocrae HenmiHiiHo (puc. 5.3).
HaiiGinpiua kpyticTs KpuBOI, WO BiKoOpaKye BHUCOKY IUBUIKICTb 3MIHU ©,
_ CNOCTEPIracThCA Ha JIIAHKAX, WO BIANOBILAOTL MATHM 1 BEJIMKUM 3HA-
YEHHAM - p. BUKODHCTAHHA NEPCTBOPEHHS ¢ [IPUBOAHTL A0 TOr0, LIO Bipo-
IJIHICT PI3HMUI AN KPaiHIX YACTOK OLIRIOETHCS OUIBII TOYHO.
TlepeBeneHss yacTok (BiICOTKIB) Y KyTH 3AIHCHIOETHCS 3 BUKOPHCTAHHAM
tabnnui 4 Jonatka.

¢, pajianm

0,2 04 0,6 0,8

Py HACTKH O/ AMHII

Puc. 5.3. I'padik 3a/1€KHOCTI KyTa @ BII YACTKH p

[Tpuxknapg 5.2

Cepenniit giamerp epuUTpOLMTIB KPOBI Yy 3jiopoBHX moucH (n = 125) —
7,18 MM, ctaiziapTHe BinxuicHHs aiamerpa — 0,6. 3pobumo OuiHKY TeHe-
PAIBHOIo Napamerpa.

Po3s’q43aunn

P0o3paxoByeMo CTaHapTHY 110XHOKY CEPCAHBOIO JIaMETPa EPUTPONHTIB
3a popmystoro (5.2):
s 0,6

8- = —= = ——= = 0,054,

o dn W25

BusnayaeMo Mexi JIOBIpHOro iHTEpBajly IEHEPalbHO! CEPEHHBbOI IpH
Aosipyoi imMoBipHocTi P = 0,95.
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3. Quinka 2enepajibrozo napamempa

Huwxusg mexa: X — ts. = 7,18 - 1,96 - 0,06 = 7,06.

Bepxusa mexa: X + Is-. = 7,18 +1,96 0,06 =7,30.
3 imosiphicTio 0,95 redepanbHa cépenus AiaMeTpa epUTPOLIUTIB JICKHUT
y Mexax Big 7,06 qo 7,30 mkm:
7.06 <u<7,30.
AHanori4Ho NPOBOJAMTECA OLIHKA FEHEPAIBHOTO MapaMerpa pH A0Bip-
4ypx iMoBipHOCTIX P = 0,99 1 P = (0,999. '
ITpu fimosipHocti P = 0,99:
7,18 -2,58-0,06 <pn<7,18+2,58-0,06;
7,03 £u<7,33.
[1pu fimosiprocti P = 0,999:
7,18 -3,29-0,06 <u<7,18+3,29-0,06;
6,98 <n<738.
Bignosiuan
3 imosipuicTio 0,95 reHepasbHa CCPeaHS AIAMETPa EPUTPOLMTIB JIEKHTH
y mexax 7,00 + 7.30 mkm,
3 imosipuictio 0,99 — y mexax 7,03 + 7,33 MkM,
3 imoBipaictio 0,999 — y mexax 6,98 = 7,38 MkM.

Opukunayg 53
Cepen 198 onurannx moueit 79 nanats. Jdatu oUiHKy reHepaibHOT yacT-
KH KypLiB.

Poss siz3annus

Yactka kypuis y 8M0IPKOBOMY 10CIIIJPKCHHI:
77
p=—=0,3889 =389 %.
198
3acTOCYCMO MCTO/| KYTOBOT'O NICPCTBOPCHHA i [ICPEBE/IEMO YACTKH B Ky -

TH 3a jotomorow tabnuui 4 Jlonatka: vacrui p = 38,9 % signosinac kyr
o = 1,347 paniau.
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3. Oyimca 2EHEPANLHOZ0 hapamempa

BIOMETPIA. [ Xapaxmepucmuku posnodinie

Busnaunmo mMexi nosipuoro intepsaty 3a hopmynorw (5.24). -
5.3. KOHTPOIlbHI 3ABOAHHSA

[Ipu noBipuiit imoBipHOCTI P = 0,95:

, t 1,96
HHXKHS MEXa @ —‘—\‘/——— = 1,347 - —\/—= = 1,208,
n 198

t 1,96
SPXHA MeKa, O +—== = 1,347 + —=—=1,486.
°F T V198

V taku# crioci6 Mexi reHepalibHOIO NOKa3HHKa:

I.

HOHClii'I‘b, Yy HOMY lionsra€c npH4MHa BUHMKHCHHA CTAaTUCTHYHHX 1O-

XHOOK.

1,208 < P < 1,486. 2. Bubepits ripaBunpHy BIAMOBIAL HA MHTAHHA: AK MOXHA 3MEHIINTH CTa-
[lepeBeaemMo pajiand Haszaly y Bigcorkd 3a gomomororo tabmmui 4 Jlo- TUCTHYHY [IOXHOKY?
natka. 3 imoBipricTio 0,95 reHepasibHa yactka 1epebyBae B Mexax Big 32,2 a) 36itbutTH 06cAr BUGipKu;
no 45,7 %: 6) 3MCHIUNTH O6CAT BUOIPKH;
0,322 < P<0,457. B) BUKOPHCTATH /11 €KCLEPUMEHTY OUTBLI TOUHI LIPHIAM;
AHIOIYHO MPOBOAKUTHCS OLHKA [EHEepPaILHOrO fapameTpa IpH JoBIip- 1) OUIbLI TOYHO OKPYF/ATH EKCIICPUMCHTAbHI JaHI.
yux iMosipHocTsax P =0,991 P =0,999. ) ) )
3. Yn mMoxkHa 1pu BUBYEHHI BUOIPKM 3MCHIUMTH 3HAYCHHA CTATHCTHYHOL
[Ipu fimosiprocti £ =0,99: noxubku 10 wyns? Yomy?
2,58 2,58 )
1,347 - <D <1347+ , 4. Yu MOXE BHHMKHYTH CTATUCTHYHA MOXHOKA 1IPH BUBYEHHI FEHEPALHOT
\198 V198 .
cykyndocri? Yomy?
1,164 < < 1,530,
0,302 < P<0479. 5. 1o o3navatots 3aimen X L $- i st ?
Ipu fimoiprocri P = 0,999: 6. Y cratucTnuHiii CyKynHocTi cepeiiis apudMcTHuHa aopiHioe 150,
1347 3,29 <1347 + 3,29 craupaprHe Bixuients — 40. Busnaurc cratucruuni noxubku X i s,
’ - - 4 . .
V198 V198 aKkwWo obcsr BEOIPKH JIOpiBHIOC:
L3 <d < 1,581, a) 1000; 6) 100; B) 10.
0,279 < P <0,505. 7y - .. . .
- Y HaykoBiii souoBifi Gyiu upcCiuCTaBiCHi HACTYNHI XapaKTEPHUCTHKH

Bianosins

3 imoBipHicTIO 0,95 reHcpanbHa yacTka 1iepedyBac B Mexax
0,322 <P <0457,

3 imosipnicTio 0,99 — y mexax 0,302 < P < 0,479,

3 imosipHicTio 0,999 - y Mexax 0,279 < P <0,505.
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pO3iOALIIB.

a)x =565, =30, n=10;
0) x =200 +25, s=40, n=100.

3HAAAITL HEBINOBLAHICT NPEICTABIEHUX Pe3yJIbTATIB. SKi BE/IMYMHM Ha-
BMUCHO 3MiHKB JIOHOBIIAY 3 METOK HAAKPALUC [10aTH PE3YJIbTaTh?
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BIOMETPIA. 1. Xapaxmepucmuky posnodiiie

8. 'V rpynu mojeit BU3HAYWIH Macy Tila, KI:
61, 62, 56, 55, 66, 59, 53, 66, 73, 59.

a) PospaxyiiTe cTaujapTHe BiOXMieHHs i mpeactasre HOro y BHO/IA-
mosks, .

6) OUiHIT, TeHepaJbHE CTAHIAAPTHE BIJAXWIEHHA, BHAKOPHCTOBYIOYH

99%-nuit noBipunii iHTEpBa.

9. BIK m0J€i, 10 BXOJAATh B €KCIIEPUMEHTANbHY IpyIly, OYB Takum:

52,52, 50, 54, 48, 55, 49, 51, 53, 49.

a) [Ipeacrasre cepeaHIo apubMETHUHY Y BUIUIAA] xX=x §-.

6) OuiniTh redepanbHy CCPEAHIO, BUKOPHUCTOBYIOUM 99%-nuuii nosipumil
iHTepBaL.

B) OuUiHITh TreHEpajbHE CTAHAAPTHE BIAXMJIEHHS, BUKOPUCTOBYHOYM

95%-nuil JOBIpUUH IHTEpBAN.

144

CTATUCTUYHI
MMNOTE3N

6.1. CTATUCTUYHI MNNOTE3UN -~
HYNbOBA W ANbTEPHATUBHA

HYJIbBOBA T'IIIOTE3A

Y craTHCTHIL PO3PISHAIOTL 1BA BUAU LIIOTE3 — Hyabosi W aremepua-
mueni. OLiHK2 BIPOTIAHOCTI Pe3yspTaTiB 3aCHOBAHA HA riepesipul Mya6060¥
2inomesu (Hp). HyiisoBa rinoreza Hy — ue TBep/pxeHHs 1po 1¢, WO 1pHYn-
HOX CIIOCTEPEIKYBAHOIO BHOIPKOBOTO PE3yJIbTaTy € BUIAAKOBICTL. (Dopmy-
JOBAHHA HYJIBOBOI MIIOTC3H 3AEKUTh Bill CYTHOCTI PO3B’A3yBaHOT HAYKOBOI
npoduCMH.

ITpu nopisusHHI BUGIPKOBUX CepeiHiX HybOBA IiI0TEIA (POPMYSIOCTLCS
TAK: «PISHUIA MDK I'CHCPAJIBHUMU CCPCAHIMH BIACYTHs»; UPU NOPIBHAHHI
BUOIPKOBUX PsULIB PO3IIOMIAIB: «PIHHLL B PO3HOIIAX O3HAKH B IeHepash-
HHX CYKYIIHOCTAX. 3BUIKH B3ATI NOPIBHIOBaHI BHOIpKM, BIACYTHA»; NpH
OLHLI 3B'#3KY: «y 'CHEPATLHIN CYKYITHOCTI. 3BiUKH BIATI BHOIPKH, 3B”A30K
MDK J\OCHIJPKYBRHMMH O3HAKAMM BIACYTHiH»; 1pn ouinui BiuMBy Qaxropa
Ha O3HAKy: «y UCHCPAJILHIH CYKYIHOCTI, 3BUIKW B3sTi BNOIpKH, Rauuii
(hakTop He BILIMBAEE HA O3HAKY» TOLLO.

Y 6inbluocTi BUUAUKIB HYJIBOBA I'1I0TE3a — LC 3alICPCUCHHS TOT'0, U0 MH
B JiiicHOCTL Ba)KaEMO BUABUTH: PO3XOIDKEHD, 3AIEKHOCT, BiLIUBY (aKkropa
TOLLO0. Bigxuiint HylIbOBY IilIOTE3y ~ 3HAYMTE BUKIIOUUTH BUIIAAKOBICTE HK
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BIOMETPIA. 1. Xapakmepucmuku po3nodizie

UPUYUHY CIIOCTEPEXYBAHOI'O ABMLIA. SIKIIO HYNBOBa rifoTe3a BiAKHHYTA,
NoJii BBAXKAETHCA BIPOrigHo. SIKUIO HYMbOBA TiloTe3a MpHHHATA, 1TOMIA
BBAXAETHCH BUNIATKOBOK) — HEBIPOTLIHOIO..

Hynsoga rinoresa Moxe OyTH BUPaXKEHA Y BUTJBIN] PIBHSIHHAL Y gopmynax
BifnOOpaxyeTbes piBHiCTh mapamerpiB abo ixHa pisuicTs Hymo. [linoresa npo
PIBHICTh CEpPCHHIX 3aIIMCYETHCA Tak: py =ty (abo py— wp = 0); rinoresa, sxa
CTBEPIPKYE, 1O I'CHEePaibHUi MOKA3HUK 3B’ 13Ky JOPIBHIOE HYRO: p = ( TOLLO.

AJBTEPHATUBHA TINOTE3A
(HECHIPSIMOBAHA ¢ CIIPIMOBAHA)

[poTi:iex O HYLOBIH rinotesi € arbmepuamuegna cinomesa H . ko
HYJ1bOBA TiII0TE3a CTBCPIKYE, IO 1IaPAaMCTPH PiBHI, a;1bTCPHATHBHA IiNoTE3a
CTBCPILKYE, 1O BOHH pPO3PI3HsIOTLCHS. AJBTEPHATHBHA TIIIOTE3a MOXKC
CTBEP/DKYBATH, L0 B FeHepasbHiil CYKYIHOCTI HeMa€ pIBHOCTI MK ILyKa-
HUMH I1apaMeTpaMy ([ # [y) a00 BOHM HE JAOPIBHIOWTS HysO (p # 0). Axuwo
MU BIAXWISAEMO HyJIbOBY TilOTE3y, TO LPHAMAEMO aibTepHaTHBHY. SlKu1o
IPHAMAEMO HYJIbOBY, TO BiIXMIACMO 2iIbTCPHATHBHY.

AnbTepHaTUBHE TINOTE3M MOXYTh OYTH CHPSAMOBAHWUMHU H HecupsMOBa-
HUMH. SIKIO CTBEPKYETHCA TIIIOTCTHYHA HEPIBHICTH Liapamerpis (i # Ha),
A€ HE YTOUHIOETHCSE, AKMH caMme 3 110Ka3HMKIB Oisbuie (abo Meulue), aubTep-
HATHBHA III0TC3a € HecnpsAMO6aHoio. SIKILO BKa3yeThCst HAIPAMOK Pi3HHUI
(1> Wy 260 py < wy), TO aNbTEPHATHUBHA TiIOTE3a € capsmosanow. Bijn dop-
MYJIIOBaHHS albTEPHATHBHOI I'IIOTE3U 3aNEXUTh BUOIP MK OIHOCTOPOHHIM

1 IBOCTOPOHHIM CTATHCTHYHUMH KPUTEPIAMH.

TECTYBAHHSA HYJbOBUX I'ITTIOTE3
Bucyhyra Hy/b0Ba rinoTesa nepesipAeTbCs Ha iICTHHHICTD 338 ROTIOMOIOI0

CTATHUCTHYHMX KpUTepiiB. 3HAauCHHA CTATUCTHYHUX KPUTEPIiB pPO3paxoByHOThb-
cst Ma oigcrasl BUGIpKOBMX JaHUX, a IIOTIM HODPIBHIOIOTHCA 3 KPUTHYHHUMMU
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6. Cmamucmuuni 2inomesut

AJITOPUTM TECTYBAHHS HYJALOBOI TITOTE3HA

1. Cdopmynropati HYIBOBY rinoTesy.

2. BuGpatu cTaTHCTHYHHI KPUTEPid % TCCTYBAHHA HYJIBLOBOI FTIOTC3H.
3. Ha ocHoBi BHOIpKOBHX TaHHX PO3PAXYRaTH CTATHCTHYHAH KpuTepiil.
4. IlopiBHATH PO3PaXOBAHM CTATHCTHYHHI KpUTEPiif i3 TabmuuHHM.

5

. BuHecTH pillleHHs 100 HYABOBOT FINOTE3H.

3HAYCHHAMM, AKi HABCACHI B cricuianbiux Tabmuusx. Ha nigerasi pesyss-
TATIB MOPIBHAHHA HY;bOBA I1IOTC3a IPUAMAETLCH 260 BiAXHASETbCH. Y pe-
3y;bTATi ICPCBIPKH HYIBLOBOT FNOTCI MOXE OyTu 3podicHo ofuH 13 ABOX
BMCHOBKIB! «BIAXHMJIATH HYJILOBY I'[IOTC3Y HCMAE LIICTAB» i «HY:1L0BA IiI10-
TC32 BLAXUIIACTHCS .

ITicast TOro, AK yXBAJACHO PILICHHS LOA0 HYJIBOBOI I'1ItOTC3H. POOHTHLCH
HAYKOBHI BUCHOBOK. SIK110 Hy:IbOBa rinoTe’a BH3HAHA JUHCHOIO. TO PO-
OUTbCS BHMCHOBOK: «I'CHCpa/ibHI CCPCIHI PIBHI», «pPO3NORIIH  OJIHAKOBI»,
«haKTop HE BILMIBAC HA O3HAKY», «3B A3KY MDK 03HAKAMM 1HEMAC» TOHIO.
Skuro HyNIbOBA rINOTC3A BIXKUIICHA, TPUAMACTBCS [IPOTHIICHKHE TBEPOKCHHSA
(a:1pTCPHATHBHA FIILOTC3A): «ICHEPAsibHI CEPCIHi He PIBHI», «po3louiy HE

O,LUlaKOBi», «(1)2\\(’1‘0[) BILIMBAC Ha O3HAKY», «Mi’K O3HAKaMH C 3B  A30K».

6.2. BIPOTAHICTb | PIBEHb 3HA4YLLOCTI

O}HUM (3 KIOUOBHX LOHATb CTATHCTHUHOIO AHAIL3Y ¢ gipocionicms. Lleil
TCPMIH MAC KillbKa 3HAuCHb. Y HOBCAKJACHHOMY SKMTTI «BIPOTIAHICTH»
O3Hauae «BIWOBIIHICTE nificHocTi». Biporiuni xkepeia — e Hajiinl mpKe-
pena, siporiama indopmauis - ue npasiusa i”Hdopmauis. Y crarucTuui
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BIOMETPIA, I Xapakmepucniku po3nodinia

TIOHSATTA «BIPOTIHICTb» Mae 1HmuMH 3mict. Cmamucmuuna gipozionicms —
1ie BIICBHEHICTh Y TiM, L0 BUIIAJKOBICTH BUKIIOUYAETHCA SIK [PUUUHA CIIOCTE-
pexxyBaHoro spullla. BiIMIHHOCTI MDX Tpyriamy, 3B’S30K MDK O3HaKaMmH,
BIUTMB (paKTOpa BBAXKANOTHLCA GIpociOHuMU, SAKILO BOHH HE € PE3y/IbTATOM
BHNajgkosoro 36iry. CraTucTM4Ha BIPOrLAHICTL TICHO I[OB’s3aHa 3 iMO-
BipHicTio. Biporinuuii — ue Toif, o HabyB neBHOT MEKOBOT HMOBIPHOCTI, 110
[IPUIYCKae BUKIIOYEHHS BUNAAkoBocTi. Hepiporinxuil — Toil, wo Mae imo-
BIPHICTB HMXKUY 32 MEXKOBY.

CymkeHRa Ipo Te, AiifcHa 4K Hi Hy)»0Ba rinoresa, He abcolOTHE, & Mae
Ty u# IHWY HMOBipHicTE. SKuWl0 Hy/bOBa rinoresa BiXWUISCTbCH 3 IMO-
BipHICTIO 95 %, TO MOBIPHICTB TOrO, IO BOHA BiAXWieHa [IOMHIIKOBO,
CTaHOBUTh He Oinbum Hik 5 %. Ilepwa Benuuuna (95 %) HasuBacTbCA
gipocionicmio, a npyra (5 %) - pisnwem snauwvigocmi, Biporiguicts
NPOTUIIEKHA PIBHIO 3HAYYIIOCTI: BipOrigHicTs — Ue HMOBIpHICTS Ge3rioMmu-
KOBOTO IIPOTHO3Y, & PiBEHb 3HAYYILOCTI — (ie HMOBIPHICTD TOrO, WO NPOTHO3
[IOMMWIKOBH.

Y. nocniyiHuLIEKi# pobOTI NpuAHSTI TPH MEKOBI PiBHI BIpOriAHOCTI:

P} =95 %,_ P2:99% i P3=99,9%.
Bixnosinui iM piBHI 3HA4YIIOCT JOPIBHIOIOT!
P =5 %, pP2= 1% 1 p3=0,l %.

MoskHa ckasatH, mo, pobiasun BUCHOBKM, Mu npasi Ha 95 %, 99 % a6o
99.9 % it noMuisieMocs 3 IMOBIpHICTIO 5 %, 1 % 260 0,1 %.

3anuc p < 0,05 o3Hauae, 110 HY/IBOBA riNOTE3a BIAKHHYTA AK TOMMIIKOBA,
ajie npy LboMy icHye meniue HiK 1 wanc 3 20, 10 BOHA BCe-TakH JiiicHa.
3anuc p <0,01 o3Hayae, WO BiIXMIEHA HYJLOBA INOTE3a HE Olnblue, Hixk
B | Bunaaky 3i 100, moxe Oytn npaBunssor. [Ipu p <0,001 imoBipHicTs
IIOMHJIKOBOTO BiIXHJICHHSA HY)IbOBOT ri1oTe3u cTaHoBuTh | Ha 1000.

[MoxubxH, 110 BUHUKAIOTh YePe3 HEBU3HAUCHICTD [IPU TECTYBAHHI HYJILO-
Boi rinoresn, OysaloTs jiBOX pouis. [loxubka nepuwozo pody (o) BUHHUKAE,
KOJIM GIOXUNAECHbCs 1IPaBUsIbHA HYNbOBa rinoresa. [Hoxubka Opyeoco pody

(B) BigOyBaeTbesa, AKILO NMPULMAEMbCS HOMUIKOB8A HYIBOBA FiIIOTE3a.
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6. Cmamucmuyni 2inomesu:

6.3. CTATUCTUYHI KPUTEPII

[cHye GaraTo. CTATUCTHYHUX KPHUTEPIiB, SKI 3aCTOCOBYIOTHCS IUIA TCCTY-
BaHHS HY/IbOBHX rinore3. KoxkeH kpurepii Mac UEBHI MEXi 3acTOCy-
saHHs. Bubip BIANOBIAHOIO KPUTEPiIO BU3HAYAECTLCA HY3KOK0 YMOB, I'0JIOBHA
3 AKMX — Xapakrep po3louily AOCiimkyBaHOT o3Haki. Came UMM BM3HA-
yaeTbCs BMOIp napamerpuuHoro abo  HEnapamMeTpHuHOIO  KpMTEpiio.
[Tapamerpuuti kpurepii MOXHA BHKOPHUCTOBYBATH JUIA CYKY[HOCTCH, IO
PO3HOULIAIOTLCA HOPMAJIbHO, Y TOM HAC K HCIIAPAMETPUUHI KPUTEPIT MOXKHA

BHKOPHCTOBYBATH JUTA Oylb-1KHX PO3IIOAUTIIB.

NMAPAMETPUYHI KPUTEPI

[Mapayempuuni Kpumepii BAKOPUCTOBYIOTbCS LUPH CTATHCTUYHOMY aHa-
Ji3i BHGIPKOBMX AAT, WIO B3ATI 3 rCHEPANBLHOI CYKYNHOCTI 3 HOPMAIbHMM
posnojiinom o3nakn. ITapamerpuunumu € xkputepiit 1 CThioeHTa ii kpirre-
piit F ®iwepa (uus. 1. 9.2). 3a JI01I0MOr0I0 LUMX KPUTCPIiB 110PIBHIOIOTHCS
BHOIPKOBI Cepeili, NOKA3HHKM PI3HOMAHITHOCTI H YaCTKH, BCTaHOBIIIO-
J0ThCH 10BipUi iHTepBanu redepainbHoro napamcrpa Ttomo. i kpurepii
HA3HBAKOTLCS APAMETPHYHUMH TOMY, HIO iXHE OOUMCIICHHAR MPHIYCKAC
BiflomMi napamerpu TeHcpanbHOl cykyndocTi. Pobora 3 uuMu BMMmarac
BesnKoro o6¢sry obuuciietn. [py BUKOPUCTAHHI NapaMCTPHUYHHX KPUTCPIiB
HeoBX11HO PO3paxoByBaTH BUGIPKOBI XapaKTEPUCTHKM — CCPEAHI BCINYHHH
i nokasuuku Bapiauii. Ilapamerpuuni kpurTepii ancksaTtHi g BUOIPOK, AKi
B3STL 3 PCHCPAAbHUX CYKYIHOCTCH, 110 HOPMAILHO po3mnopiisiorsca. [o
TaKUX BHOIPOK MOXHA 3aCTOCOBYBATH H HEMapaMCTPUUHI KPHTEPIi, asie BOHW
B LLbOMY BHIIAJIKY OYLYTh MAaTH MCHLIY HOTYXHICTb.
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BIOMETPIA. [ Xapaxmepucomixy pognodinie

Y jdedKkux BUNAAKax NapaMeTpU4Hi KpHTEepll MOXYThb OyTH 3aCTOCOBaHI
JO aHay3y BUOIPOK, AKi B3ATi 3 FeHEpaJbHUX CYKYNHOCTEH 3 BiAMIHHMM Big
HOPMaJILHOrO PO3MOJAUIOM JIaT. SIKIMO PO3NOMiN HAT Y CCHEPANBHIA CyKym-
HOCTI HE BIJIOBIZIa€ HOPMANLHOMY 3aKOHY, ayie obcar BUOIPKH LOCTATHLO
Benukuil (Omsbko 200 1 Guibiie XaT), BUKOPUCTAHHS HapaMETPHUUHUX KPH -
TepiiB AOIyCTUME.

HEMTAPAMETPUYHI KPUTEPII

Henapastempuuni kpumepii BAKOPUCTOBYIOTb [IpH aHami3l Oyib-aKHX
subipkosux Jatr. Halfwactitic HemapamerpuuHi KpUTepii 3aCTOCOBYIOTH,
AKIIO BUOIpKA B3ATa 3 'CHEPAIbHOI CYKYIHOCTL 3 PO3MOALIOM O3HAKH, AKHIA
HC BILIIOBIZAC HOPMAILHOMY 3aKOHY, @ TaKOXK KOJIM Xapakiep po3noniiy
O3HaxKH Hepizomui. [Tpu ananisi paHroBHX O3HAK HErAPAMCTPUUHI KpUTEpii
CAMHO MOXIUBIL

Henapamerpuuni Kputepii Takox BMKOPHCTOBYIOTH HPH aHallizi yar, uio
HaJIeKaTh [0 HOPMAJ/IbHUX IEHCpaIbHUX cykynHocreil. Henapamerpuuni
KpUTEPii BUKOPUCTOBYIOTLCH JUIsi TAKMX K€ 3aBaHb, sKI BHPILYIOTHCA 34
LoroMorow napaMerpuuauX. Cepesl HelapaMeTpUYHIX KPHTEpITB Haiiblibim
Bimomi napHui xputepiit Yinkoxcona (ams. 1. 9.3), kputepiit Viikokcona
Al He3B’a3aHux aat (quB. 1. 9.3), xkpurepil 3uakis (uus. i1 9.3), Kpackiia—
Yosuica (aus. 1. 12.4), xz (umB. 11.9.5) 12 iH.

INepesary HemapaMeTpH4HUX METOAIB HOMAIAIOTH Y WIBMAKOCTI. 064HC-
JICHb, BIJHOCHIH HEUYTJIMBOCTI 10 BMIALAIOYMX 1T, iHBapiaHTHOCT npH
MOHOTOHHI# Tpancopmauii gauux. Henapamerpuuni xpurepii npoctiu
B po3paxyHkax. llpum ixHbOMy BHKOpHUCTaHHI HeMae HCOOXiaHOCTI 004uc-
JUHOBATU CEPEHI BEJIMYMHU H [I0Ka3HWKH Bapiauii. Heuiapamerpuuni xpurepii
MOXHA BHUKOPDUCTOBYBATH JUIS aHali3y Oylb-fKMX CyKyuHoCreid, y Tomy
4UCHL H TAKMX, € O3HAKA POZHOALIACTLCA HOPMAILHO, OJHAK B OCTAHHBLOMY
BUIIQAKY BOHM MEHLI (IOTYXHI, Hidk 11apAMCTPHUHI.
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6. Cmamucmuyni einomesu,

TABJIMII CTATUCTUYHUX KPUTEPIIB

BukopucrtaHus Oy/ib-1KOro KpUICpIio CKiIajacTecs 3 pany aik. Cnoyatky
32 BUGIPKOBUMH [JaHUMH OOUHCIIOIOTH YHUCIOBE 3HAYEHHH KPHTEPHO, 1O
HA3UBACTLCA DaKmuunuM (EARIPUYHUM, PO3PAXOBANUM) | TI03HAYAETHCH [y,
Fiixrs Tposp> 300 Feyn. (hOPMYTIH KPUTEPIIB ISt KOXKHOIO BUNIAAKY HABELEHI
y BinoBiiHux po3ainax). Tlotiv QakTuyHe 3HAUCHHS KPUTEPIIO HEOOXLIHO
HOPIBHATH 31 cmandapmuun (KpUMmusHuM, SpanusiiuM, madauinus) — fopnz.
F a6 KpHTHYHI 3HaYEeHHs CTATHCTHYHHX KPUTEPIiB HAaBEICHI B CTICIiabHUX
Tabnuuax (nuB. Jdonarox).

Jlis Toro woG subparn B Tabuuui caMe Te 3HAYCHHA KPUTCPiO. 11O
BIMIOBIIAC KOHKPCTHOMY BHNAAKY, HCOOXIIHO BH3HAYHTH ABI YMOBU: YHCHIO
CTYHNCHiB cBOOOAM i IMOBIPHICTS, 3 KO0 Oyue 3podiicniit uporuos. Yucio
cryneHis cBobouM df 00MUCIIOETLCS 33 HOPMYIOLO, L0 UPHBOUHTLCA Pazom
3 OPMYIO0 i PO3PAXYHKY CTATHCTHYHOLO KPHICPLO. IMOBIPHICTD 11pO-
ruosy, abo piseHsb suadymocti p (0,05, 0,01 a6o 0,001), 3apactues pociin-
HUKOM. Y G100rYHBX JOCHIDKSHHAX, SK 1IPABHIIO, JOCTATHIM € PIBCHbL 3Ha-
qyugocri p = 0,05.

VY TaOnMUsX CTaTUCTHUHUX KPUTEpIiB YHCAA crylieHis cBobouu df 3azna-
yeni B aiBoMy crosnui (tadi. 6.1). Heobxinno Bubpatu 4Hcio, 10 BIANO-
BiZaC PO3PAXOBAHOMY 3HAYCHHIO. SIKIO TAaKOI'o uucia Hemac, Tpeba B3ATH
HaiibKae 210 Hboro. Ha piBHI psaka, O BIIIOBUIAC YMCILY CTYICHIB
cBOOOMY, Y CTOBHLI, WO BIJANOBIAAC PIBHIO 3HAUYIIOCTI p, PO3TALLIOBAHC
CTaHJAPTHC 3HAYCHHS KpUTCPilo. B ofHHMX nijipyuHukax kpurepii Ta-
OynboBaHi i ABOX piBHiB 3nauyuwiocti — p=0,05 1 p=0,01, BiHunx
€ il Tperiii - p = 0.001.

Bu3snauacrhCs, y AKOMY CIIBBIAHOWCHHI NepcOyBaloTh pO3pPaxoBaHc
i1 TabJIMYHE 3HAUCHHA: UM JIOPIBHIOC CMIIPHYHHIL KpUTEPIN TabNHUHOMY. Y1
McHuUIMii abo GuibwMI 32 HbOro. Pe3yibTaT MOPIBHAHHA 3aHUCYCTbCS TAK:
tyaxr. > tan> Foaxr, < Ferana- 32)ICKHO BUL CIIBBIAHOMIEHHA 3HAYCHL €MIli-

puyHOro i TaGIM4HOrO KpUTEpiiB 1IPUAMAIOTH PIlLCHHA LWOAO HYilbOBOI
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BIOMETPIA. I. Xapaxmepucmuxy posnodiaie

rinoresu. Jlns kputepiis ¢ i F, Haupuknan, Ai€ npaBuio; Sxino haxTuuHmi
KpuTepiil MeHumMiA 32 TaGiM4HMH, TO HYIBOBA riNOTE3a NPUHMAETHCS, AKILO
6inbiunii ab0 AOPIBHIOE — TO BIAXHIAETLCS.

Tabmuusa 6.1. Kpurnuni 3nauenss kpurepito CTbroneHTa t (3pa3ok)

df foos oo fo.001

1 12,71 63,66 64,60
4,30 9,92 31,60
3,18 5.84 112,92

% 1.96 2,58 3,29

HUCTO CTYHEHIB CBOBOAU

[Ipu obunciieHni cTaTUCTHYHUX IIOKA3HUKIB YPaXOBYETHCA HUCAO cmyne-
Hig c600600u df — KUIbKICTh ONMHMUb, IMO BUIBHO BapilolTh, y CKIai
YHUCENIbHO OOMEXEHOI cTaTHcTHUHOI cykynHocTi. Uncno cTyneHis ceobogu
JIOPIBHIOE YMCIlY BCIX HASBHUX EJIEMEHTIB 32 BUMATKOM OOMCXKEHb Pi3HO-
maHiTHOCTI. [ BenMunHa po3paxoByeThes 32 GopMyIoo:

df= n-k, 6.1)
2i€ 11 — OBCSAr CYKYMHOCTI, k — uscio 0OMEKEHD.

KowxHui CTATUCTHYHUI 1OKA3HUK Ma€ CBOE YHC/IO CTYHEHIB cBOGOIM.
[py 0G4ucieH ] cepenHbOi apUPMETHYHOI HE BUHHKAE HISKMX OOMEKEHB!
CepelHI0 apudMeTHIHy OOUMC/IIOTh K CyMY BCIX AaT, 10 nojileHa Ha
iXHIO KibKiCTh. Jist cepensol apudMeTHyHOT YMCIO CTYNEHIB CBOGOIM
AOPIBHIOE YHCIY NaT y rpyni: df = n. [lpu o0uMCneHH] cTanapTHOrO BijXH-
JIEHHA CyMY KBaApaTiB HEHTPaIbHMX BinxuneHbZ(.\'—f)z LiNATh HE Ha

KUIBKICTH Har n, a Ha (n - 1).
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6. Cmamucmuyni 2inomesy

Yucno cryneHiB ¢BoOOAM Ui CTaHAAPTHOTO BIIXWIEHHA HA OIMHHIIO
MeHille HiXK YHCIO AT, OCKUIBKM € OfHE OOMEKEHHS: CTAaHIAPTHE BiIXH-
JIEHHA 0GYMCIIOETHCA 1 IPYIL, L0 MaloTh KOHKPETHE 3HAUCHHS CEPEAHbOL
apudmernunoi. Cepeaus apudpmMeTHUHA IPYNH i € YUMHHHUKOM, L0 OOMEXYE
cTaTUCTUYHY cBoGoay. Ilpu HOpIBHAHHI cepeaHix apu@METHYHHX [BOX
BUGIPOK BHHMKAIOTH ABa oOMexeHHA. BoHu MaioTh Take noxomkenHs. [lpn
TMOPIiBHAHHI CepeHix apupMETUUHNUX BUKOPHCTOBYIOTHCS IBi CTATHCTHYHI
HoXHMOKM, KOXHa 3 SKMX pPO3paxoBaHa 3 BMKODHCTaHHSM CTaHAAPTHOI'O
BIIXMJIEHHS, 110 MA€, AK YK€ CKa3aHo, oiHe oOmexenua. [iBi craTucTnuni
noxubKy — JiBa CTAHJAPTHHUX BiiAXWiICHHA — ABa obMexcHHA. ToMy 4uciio
CTYIEHIB CBOOOAN NPM MOPIBHAKHI ABOX BUOIPOK Ha JBI OIMMHMUI MCHINC 33
obcar rpyr: df = ny + 1y — 2.

dopmyid st po3paxyHKy 4MCia CTYHEHIB ¢8O0 HPUBOAATLCS Pa3oM
i3 popMyJIaMH KOXXHOTO fIOKa3HUKA.

OJHOCTOPOHHIN | ABOCTOPOHHIN KPUTEPIT

BUKOHABUIK PO3PAXYHKH, HOCIHIJHMK 3BEPTACTBCH [0 CTATHCTHUMMX
Tabnuub, Wob 3HAATH KPUTUUHI 3HayeHHs Kpurepito. IHoul Bin Moxe
BUSBMTH IBI TaGnuui — JUIS OAHOCTOPOHHLOIO i JIBOCTOPOHHBOIO KPHTEPIlB.
Ockinbky Ui Taluuili PO3PI3HAIOTBCS 33 3MICTOM, BHHHMKAC 3AKOHOMIPHC
[IMTAHHA: KOO 3 HMX KopuctyBatuca? Lle uuraHus mae OyTd BUPILCHHUM
e Ha CTajii [UIaHYBaHHS JOCILLKCHHA. 3acrocyBaHHs# OuHO- abo iBo-
CTOPOHHBOI'O KPUTEPIIO 3a1CKUTh BiA TOT0, AKUI THII ANLTEPHATHBHOT rillo-
TE€3W BUCYBAETHCA — CIIPAMOBAHA YH HECIPAMOBAHA.

PO3DISHEMO, ¥ YOMY [OAArac PisHHLA MK OIHO- 1 JBOCTOPOHHIM KpH-
tepieM. [Ip1 TecTyBaHHI CTATUCTUYHMX TIIOTE3 3aBX /M € JedKa HMOBipHiCcTL
TOro, MO TOMMIKOBO BIAKMHYTO [paBUIIbHY HYlUbOBY rinoresy (roxnbxa
nepuioro poy o). JBocTopoHHii KpuTepiii 3acHOBaHMIT HA (IPUITYLIEHHI, 110
noxubka o MOXe BUABMTHCH B 000X uacTMHax posmoniny t (puc. 6.1).
OnpuocTopoHHift KpuTepid npUnyckae, WO NOXMOKA O MOXKE BHABMTHCSH
B OJIHii1 i3 yacTHH posnioainy f (puc. 6.2).
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6. Cmanmuicmuyyni cinomesu

2,5 % 2,5 %
H() BiAXMASIETLCA Ho NnpuiiMacTbes Hu BiaXxunaerLesl

- il )f‘—'_——)

Puc. 6.1. /Isoctoponniit kputepiit npu o = 0,5:

[10XMBKa o BUSBISCTHCS B 000X 4aCTHHAX PO3IIOULTY

HecuipsimoBana  asipTepHATHBHA TIlIOTE33a CTBEPIPKYE, IO I'EHepasbHi
napaMeTpu ne pigni (ne Olabiui i He MCHull OQMH ofHOUrO, a pizii). 13 nici
IOpHYMHY 3HAK Kpulepito He Oeperhcs J0 yBaru i TecryBaHHsS He-
CIIPAMOBAHO! AJBTCPHATUBHOL TIIOTC3H [POBOAUTHLCH 3a LONOMOIOIO JBO-
CTOPOHHBOIO KPHTEpPi0. SKIIO anbT¢pPHATHBHA IIIOTE3a € CLPAMOBAHOIO,
CTaTUCTHHHMI BHCHOBOK POOUTHCS HA NIACTABI OLHOCTOPOHHLOTO KPUTEPILO.
[{e obymoBneno Tum, 110 B TAKMX BHUIMIAAKAX BUPIILUAJBHMM € 3HAK [IpH

KpUTepii, ToMy aAeKBATHUM € OZHOCTOPOHHII KpUTepiil.

Ilpuxnapmg 6.1

JlociinxyBascst BILIMB PALIOHY HA IHTEHCHBHICTH pocry TBapuu. s
excriepuMeHTy Binibpasin 20 nawokiB # y BHIIAJKOBOMY [OPSIKY pO3IIO-
Jinunn ix Ha a8i rpynu no 10 rBapud. Y kopMm TBapuHaMm oauiei rpynu jo-
JIaBaBCsl MIKPOEIEMEHT (OCHOBHA rpyra). [Hiia rpyna (KOHTpPOibHA) oep -
KyBana 3puuaiHui kopM. 3a iHdopmauiero Bix po3pobiioBadviB KOpMis
nepezdayaocs, mo Jodaska lIpUckopioe picT. ExcnepumeHTainsHa nepesip-
Ka I10Kasaja, 1o 3a To# camuit wac cepeAHiii HPUPICT Macu TBaPHH OCHOBHOI
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Puc. 6.2. Qnuocroposuiii kputepiit upn o = .5:

HOXHOKA o BUSBIACTLCS B OJHIH 13 YacTiH po3nony

rpylH ckias 55 rpamis, a KoHTposbHOT —~ 50 rpamis. OOuncneruit Kpurepii
pusBUBCH piBuum 1+ 1.87. Un € orpuMani pesy:nbraTh CTATUCTHYHO BIPO-

CLAHAMM, UM PO3XOKEHHS, 110 CLLOCTCPIIakOThCs, € BUIIAKOBUMHU?
Posg s3auns
I. HynboBa ritoTe3a CTBEpUXYyC, IO PO3XOIPKCHHS BHuAkOBi. [lpu-

{IYLIEHH po3po6iioBayiB KOPMIB LIPO T¢, L0 A00ABKA IPHUCKOPIOE PICT, Aac
HAM [{ICTAaBy BHCYHYTH CIPSIMOBAHY JlbTCPHATHBHY ILIOTE3Yy: CCPCUHE
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3HAYEHHA O3HAKHM B ICHEPAILHIH CYKYMHOCTI, 10 AKOT BiAHOCUTHCH OCHOBHA
rpyrla, Oinpie, HiX y reHepanbHill CyKynHocTi, 0 KOI BIIHOCHTBCS KOH-
TpOJibHA rpymna.

OCKUILKH a/IbTEPHATHBHA IinoTe3a € COpAMOBAHOIO (TOKA3HUK OCHOBHOL
Ipynu mMa€ OyTH BHIUMM, HiXX KOHTPONIBHOI), BCE BHPILIYE 3HAK KPUTEPIIO.
Y ubOMy BHMAAKY BiH MOZUTHBHHIA lyaq =+ 1,87. Cxopucraemocs Tabnu-
LIEX0 OJHOCTOPOHHBOIO KpHTepito 1 (tabi. 3 donatka). Jns uyucna CTyHeHIB
cBobomu df =10+ 10 -2 = 18 KpUTHUHE 3HAYCHHS fragy = 1,73; IPY LbOMY
AMOBIPHICTh NOXHOKK nepuroro poxy. (o). craHoBuTs 5 % (p =0,05). Pos-
paxoBaHe 3HAYCHHA KpUTepito Ginbiue 3a Tabauute, oTKe, HYIbOBA IiNOTC3a
PO BiIICYTHICTh PO3XOIKEHB BIIXUIISETHCA; NP UbOMY HMOBIPHICTb [10-
xubKkM cTaHOBUTL MeHuIe 3a 5 % (p < 0,05).

[Ipn Bcix 3nadeHHsAX ¢, Meuwux 3a 1,73, BKIIOYAOYN HEraTHBHI 3HAYCH-
Hsl, Hy/1bOBA rinotesa mac OyTu npuiinsTta. Hanpuiaz, snavedss r = — 3 upy
OAAHOCTOPOHHBOMY KpuTepil (df = 18) 1puBOAUTL 1O NPUAHATTA HYJILOBOT
IiIOTE3M, TOAL SK NPH ABOCTOPOHHBOMY KPMTEPIi 11bOr0 3HAYCHHS JJOCHTh,
w06 Hy/1p0Ba rinoresa Oyia BijXxuieHa.

2. CraTvcTHYHY 3afa4y MOxHa cQOpPMyYSIOBATY [HAKLIC: [TOKA3HMK KOH-
TPOJIBHOI IPYIH HWKYMH, HIX OocHOBHOIL. [lepenbauaerbes HeraTHBHA pis-
HMLA Mk BuOipkoBumu cepeanimu (50 — 55 =-35). 3iscu ouikycThes
HEraTHBHE 3HAYEHHA xpuTepito (f=- 1,87), ToMy Maemo cripasy 3 JiiBolo
CTOPOHOIX po310Ainy. Hynposa rinoresa 11po BiACYTHICTh po3XoiKeHb Bij-
XMJIAETBCA HA TOMY K PiBHI 3HauymwocTi (p < 0,05).

Bucunosok

OcHoBHa #i KOHTPOJIbHA IPYNH, B3ATI 3 OAHiEl PFCHEPANbHOT CYKYNHOCT,
[HCNIS EKCHEPUMEHTY NPEACTABIAAIOTL ABI OKpeMi CYKYLHOCTI, sKi po3pis-
HAOTECA NapayMerpamu. PO3XomKeHHs MiX pyliaMy Biporiiui, omxke, gobag-
Ka MIKPOEJIEMEHTa B KOPM [IPUCKOPIOE' PicT HE TUIbKKM BUBUCHHX, ajie if ycix
iHILMX TBAPUH Ui€] KaTeropil.

' * Kk

SKu10 BUKOPUCTOBYETHLCA OZIHOCTOPOHHIM KpHTepiil, To Hynsosa rinoresa

BIIKKIAETHCA [P OinblU HU3bKUX 3HAYEHHAX CTATHCTHYHOIO KPHUTEPIKO f,
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6. Cmaimucmuyuni 2inoniesy

HDK IpH OBOCTOPOHHbOMY KpuTepii. MoXe BUHMKHYTH [IE€PEKOHaHHS, IO
OIHOCTOPOHHIM KPUTEPIEM «BHTFifHIIE» KOPUCTYBATHUCH, HDK JBOCTOPOH-
HiM, TOMy 110 3 Or0 JOHOMOI0IO JIerlie BIAXUIMTH Hy/IbOBY riltoTe3y. 310~
pOBUii ry34 3MyLIYe HAc 3amiJO3PUTH B LbOMY LIOCh. abCypiHe — ajike
3 Hivozo ne GyBa€ 4020oCh.

Ipoananizyemo cutyauito ysaxuiwe. [llo na€ Ham nijcrasy 3sepHyTHCS
10 OUIbIN «BUI'iHOrO» OJHOCTOPOHHLOrO TecTy? Yike HAABHE 3HAHHA, LIO
JI03BOJIAE BUCYHYTH CHPSAMOB2HY a/IbTCDHATHBHY TiNOTC3y. 32 L€ 3HaHHA
BKE 3aIUja4cHO NONMEepPCIHIM JOCBiLOM — pO3poGmOBaYi nepeBipuM [ito
KopMy. U¥M MH PHU3MKYEMO, KOPHCTYIOUHCH Oiblll «BHIIJHMM» OAHOCTO-
poHHiM TecToM? Y HAc 3pOCTAlOTh WAHCH HE OAEPXKATH IOCTOBIPHOI Pi3HU-
1i, SKILO 3HAYEHHA KPUTEPIIO BUABUTHCS HA HPOTHACKHOMY GoUi po3no/iy,
HOro HE TPANUTHCS, AKUIO BAKOPUCTOBYETHCS ABOCTOPOHHI KPHTCPIH.

SIKIO MM He MaeMo [olepeaHpol iHpopMatii Ipo HANPAMOK Pi3HHLUI, TO
BMCYBA€MO FiNOTE3Y, 19 NCPEBIPKM AKOT alEKBATHUM € /IBOCTOPOHHI KpH-
Tepiil. 3HMKYETbCA HMOBIPHICTb OJCPXATH JOCTOBIPHY PI3HUUIO B O{HOMY
Goui po3noAiy, OLHAK NPOTHICKHUH BIK PO3IOALLY TAKOX NPALIOE HA HAC.

Jlyxe uacto B eKcrepuMeHTalbHili poOOTi 3yCTPIuaOThCs JOCHIDKCHHS,
y SKHX HEOOXi{HO OUIHMTH pcakuilo Opradi3My (TKaHMHH, KITHIHM) Ha
saklipisHoMaHiTHiwi 308HimHI GakTopy (pagioaKTHBHE OIPOMIHCHHSA, BILINB
HU3LKMX TCMAEPATYp, MIKAapchki mnpernapard, oTpyTH Tolwo). Haupsmox
pcakuii yacro moxe Gyru Henepenbauysanum. Bigmomo, naupuxias, wo
{OHI3yI0uE BMIIPOMIHIOBAHHS YHHUTb SIK CTHMY/LUOKOUMIA, TaK 1| IHITIONMN
BIUIMB — PE3Y/bTAT 3aICKMTb Bij 403u. XIOPOpPraHittHi HECTHUMAH CTH-
MYSIIOIOTh aKTHBHICTD MIKPOCOMAILHUX ()epMeHTiB, iHCCKTHUUAN i KapOoH
cyibdil — UPUrHINYIOTL. Y THX BHIAJKAX, KOJIM HALPAMOK PisHHLI HCMOXK-
JMBO liepeabaunTd 3a3ANEriib, (POPMYNIOETLCA HEHANpABJEUa IilloTe3a
i 3aCTOCOBYETHCH JABOCTOPOHHIN TECT.

ol MM HE MacMO 110TICPCAHBOT iHdopMAaLIT 1IPO HAMIPAMOK PI3HULI, ane
HaM nelaititykuil xapakrep 3Mid. [IpuinycriMo, MK He 3HACMO, AK i€ HOBA
KOpMOBa A00aBKA — 3HMAKYE Macy 4u 36unbliyc ii. AJc juls HAC BaXIUBO,
y IKOMY Ha{lpAMKy BOHa JIC: KOpMOBa J00aBka I TBapUH HOBHUHHA
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6. g manmuemuyRi einomesy

36iteutygamu Macy TBapuH. SIKIO BOHA 3HIXKYe Macy abo He BIUINBAE HA
Hei, HeMa paiii ii 3acTocOoByBAaTH. Y TaKWUX BUUAAKAX, KOIH i Hac Bax-
JIUBHH HAIPAMOK PI3HUMI, Y CTATUCTHYHOMY aHaM3l- afeKBaTHI ajbrep-

HAaTUBHA CIPAMOBaHa rinoresa i OAHOCTOPOHHIH TECT.

NOTYKHICTh CTATUCTUYHOI'O KPUTEPIIO

3 noxudKow Apyroro poay [3 1oB’s3aHa XapakTepPUCTHKA KPUTEPItO, LI0
ollepxajia Ha3By nomyoicHicms. [Toxubkn Apyroro pojy BHHMKAIOTh, KOJIH
IpUIAMACTbCs HElIPaBUilBHA HYnbOBa riuoresa. [Jomyowcricms cmamucmuy-
HO20 Kpumepilo BU3HAYAETLCH THM, 3 SIKOK HMOBIPHICTIO BIH MOMXKE BILXHilH-
TH [TOMIJIKOBY HYABOBY rinotresy. [oTyxHicTs Kpurepito i rioxubka JApyroro
pody B mpormickui ojHe oxuomy. e sumsMBac i3 cyrHOCTI 1MX 1OKa3-
HHKIB: IMOBIDHICTL 1IIOXHOKM - IPYIOr0 pojly — U€ HMOBIPHICTL UPHIAHSTH
[IOMMJIKOBY HY/IbOBY IilIOTE3Y, a IIOTYXHICTb TCCTY — UC HMOBIpHICTL i
BIJIXHJIMTH.

Homyacnicme kpumepio =1 -3

o6 3po3yMiTH, 110 TAKC HOTYKHICTh KPUTCPIIO, POILISHEMO IPHKIAL
IIputrycTiMO, BUBYAEThCA BILIMB haKTOpa Ha 03HAKY. Y XOJU CKCIICPHMEHTY
dopMytoThest OCHOBHA Ta KOMIPOJILHA IPyIH. BHUKOHABIUM BUMIpIOBaHHS
H 3aKiHYMBIIM OOYMCIICHHS, AOCHIUHHK BUABJAE, 10O B OCHOBHIA 1'pyni
CepeilHE 3HAuYeHHA O3HaKM Oulblie, HLK y kouTposibhiit. [lepeBipka 3a
JIOIIOMOI'0K0  CTATHCTHHHOI'O KPUTCPIIO fIOKA3Y€, 110 PI3HHIA CCPCIAHIX
J0CTOBIpHA. YsABIMO C00i, U0 €KCHEPUMEHT OYJIC NOBTOPIOBATHCH B THX
caMHX ymoBax 6araro pa3iB. 32 BHUAJAKOBMMH LIPMUNHAMH 010 PE3Y;IbTATH
OyIyTh SKOIOCH MIPOIO PO3PI3HATHCA. Y OLISIIOCTI EKCHEPUMCHTIB 1OKa3-
HMKH OCHOBHOI Ipyny OyAyTb NEPEBHINYBATH [OKA3HUKK KOHTPOILHOI,
Y ACAKMX €KCIICPHMEHTAX PI3HMLS HE BHABUTLCS, 4 MOWJIMBO, OYIC LPOTH-
NEKHOK0. HacTHHA eKCHCPUMEHTIB 103BOJMTEL BIAKMHYTH HYJILOBY IilloTe3sy,
a 4acTHHA — npuitHaTy. IlpunycriMo, wo 33 % noBTOpHUX EKCHEPUMCHTIB
IPUBOAATL [0 PIILCHHS BIAXMIMTH HYILOBY rinoresy, a 67 % — no il
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npuitHATTA. Y TaxoMmy BHIAJKY FOBOPATH, WO IOTYXHICTb KPUTEPLIO, KU
TecTye HyabOBY Tinoresy, cranoButs 0,33. BincoTok sumajikis, Aki HO3BO-

ASI0TH BLAKHHYTH HYJIBOBY IiIIOTE3Y, € MIPOIO IIOTYXHOCTI KPHUTEPIIO.

YMOBH, IO BIUIMBAIOTh HA MMOTYXHICTb KPUTEPIIO

TTOTYXHICTb KPUTCPit0 — e HOr0 MOMIMBICTD BUIXHAMTH [IOMUIKOBY
HYJLOBY rimoTesy. Bij 4Oro x 3alexuTbh NOTYXKHICTL KpuTcpiio? Pos-
DIAHEMO L€ Ha NPUKIAi KPUTCPiO f, 33 UONOMOIOK AKOIO OLIHIOECTHCH

BIpOTiIHICTh PO3XOKEHb MUK BUOIpKOBUMY cepeiiHiMu (1uB. 1. 9. 2).

Piznnus cepeqHix BeaMUNH i CTATHCTHYHA II0XHOKA

HynpoBa rinoresa BIAXWICTBCA, KO KPHTEPIH J0CAIAC KPUTHYHOIO
3padenHs abo nepesuinye ioro. Yum Oubuuii kpurepiit f, tum Oinbiua

BIICBHEHICTL Y XHOHOCTI HYJIBOBOI I'tII0TE3H. 3HAUCHHS ¢ (r S J ue-
S,
pebyBac y npaMii 3ajiexKHOCT] Bifl PI3HMLI IIOKA3HHUKIB, 110 LOPIBHIOIOTHCH,
## y 3Boporriit 3A0CKHOCTI Bl 3HAYEHHA CTATMCTMUHOT [IOXHOKH wici
pisnuui. Omxe, uum Ginbiua pisHMi H MEHLIA CTaTHCTUHHA TOXKHOKA, THM

BHLIA HMOBIPHICTB TOIO, 110 HY/ILOBA rinotesa Oyue Biuxmicsa (puc. 6.3).

Hopmogsana piznuus

Hopyiosana piznuys (d) asisc cobor0 abCOMIOTHY PI3HUIMO FEHEPaIbHIX
cepeutix ([ — Ma), WO HOALICHA Ha CTAHAPTHE BIAXMICHHS G (1IpH PIBHOCTI
- : 2 2
JIMCHEpeii IpyIL, L0 [OPIBHIOOTLCH, O = 02°):

d=tTh 6.2)
[0}

3uaucHus d (puc. 6.4) 110KA3yC, HACKIJILKH BiACTOATE OJMH BiJ OLHOIO
redepaibii posrtoaiiu. Puc. 6.4 a Bijguosigae cuTyauil, Koy Hy/bOBa Iiro-
tesa jiiicHa: d = (. Ha puc. 6.4 6 — 0 BioOpaxeHi curyallii, 10 BiFIOBIAAIOTS
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6: Cranuicmuuni 2inomesu

10 ’- ‘}

09 |-
0,8 -
0,7t
0,6 -
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0,4 -
0,3 +
0,2 |-
0,1 -

0,0 1 )
0,0 0,5 1,0

Hoxuoxa
II pony = 0,67

Hovyxuicth

MotysknicTs = 0,33

Pne. 6.3. TlotyxHicTb KpUTEpito Ta noxubxa Jpyroro poiay

IOMHUJIKOBIIT Hy/bOBIH rinotesi: d > 0. Posnominy BIAPIsHAOTLECA 0JUH Bij
OJHOro pi3HUM cTyneHeMm. 3 OinbLIOI0 HMOBIPHICTIO MOKHA BIAKHHYTH
HYJIbOBY F'iIIOTE3Y, AKIIO BUGIPKYM HAJNEKAThL O I'EHEPAILHUX CYKYITHOCTEH
3 PUCYHKY O, 1 3 MCHUIOI — 3 PUCYHKY 6. YuM jani BiACTOATH PO3NOALIY,
TMM 32 IHIIMX PIBHMX YMOB BHILA HMOBIPHICTb OEpXKATH JIOCTOBIPHY

PISHHULIO i MaTH 1MIJICTABU BIAKMHYTI HYALOBY rifioTe3y.

Po3mip BuGipku

3i 36inbleHHAM 00CAry BUOIPKM 3MEHIUYETLCA CTATMCTUYHA IIOMMJIKA
1 30lbuiyetbes craTucTHunMil xputepiit. Le ninsuugye fimMosiphicts sin-
KMHYTH [IOMMJIKOBY Hy/1bOBY rinotesy. [lpu oxuiii 1 1iii camiii Hopmosawii
pizuuni d qum GinbLinii po3Mip BUGIPKH A, THM BULIA HOTYXKHICTH KPHTCPILO.
Taxum unHOM, HOpMOBaHa pi3HuLs i oOcsr BUOIpKY — HalBaxMBilWi yMo-
BH, 1110 BU3HAYALOTh IIOTYXKHICTh KpUTCpito (puc. 6.5).

PiBeHb 3navyurocri

UuM GinbinMm € OpuiiHATE 3HAYCHHS PiBHA 3HAYYLIOCTI p, THM Ouiblua
001aCTh BIIXMICHHA HYNBOBOI I'iIIOTE3H, TUM BHULIA [1OTYXKHICTh KPUTEpIiIO,
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KpuTepiii Mac HallHIDKYY IOTYXKHICTb, AKIIO 3 HOTO JOIOMOIOR HEOOXITHO
BLIXWINTH HYIHOBY rinorte3y Ha pisHi 3uagyniocti 0,001, i waiisumuy (cepen
MPUIAHATHX Y ZOCHIAHHUBKIH poOoTi) Ha piBHI 3Hauywlocti 0,05. lle cnpa-
BEAAMBO AK Ui OJHOCTOPOHHIX, TaK i Uil ABOCTOPOHHIX Kpurepiis. [Ipu
HeBeiukuX obcarax BubIpok piseHb 3nauyiocti 0,05 ¢ repeBaxHilnM, Hix
0,01 i 1M mawe — 0,001, Tomy IO NPY MaNMX 3HAYCHHAX O MOTYXKHICTH
KPUTEPIIO HE3HAYHA.

3MEHIIYIOUH PIBEHE 3HAYYIIOCT], MU 30UILUIYEMO [IOTYXKHICT KPHTEPITO,
ajge [iIBUUIYEMO DPH3HMK BH3HATH 1PaBWIBHY HYNLOBY TiIIOTE3y HElpa-
BHJLHOW0. 301NBLIYI0UM PiBEHb 3HAMYLIOCT], MH 3MSHULYEMO PH3HK BU3HATH
[PABUIIBHY HYJIBOBY T'ilIOTC3Y HCUPABHILHOK ([IOXHOKA 11epLIOro poy), ajle

3HMIKYEMO HOTY)XKHICTD KPHTCPIIO.

[T NG u4 Tul

8 d=05 0

k2t Tul )

Puc. 6.4. Po3xompketns Mix reHepaIbHUMY CYKYITHOCTAMH
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6. Cmamucnuyni 2inome3su
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Puc. 6.5. Hopmosaua pisHius i o6car Budipky — HailBasOIuBimi yMOBH, 10

BH3HAYATH IOTYKHICTE KPHTEPIIO

3B’a3anicTy Bubipok

BukopucranHa 3ajckHHX BHOIPOK 34 CTATMCTHUHHMH HACHIJIKAMH € aHa-
AOTIYHUM IMIIBULICHHIO 00cAry nociipkeHHs. CTaTucTuyHa NmoMuika pis-
HMLI, IKa OTPUMAHA HA 3AJICKHHX BHOIpKaX, MEHILA HDK IOMHJIKA, OTPHUMaHa
Ha HesanexkHux Bubipkax. Omke, HOTYKHICT KPUTCPIIO BUILA, AKILO AHIN3
BENETHCA Ha 3anexuux Bubipxax. UuMm cuibHiuie 38 s3ani Bubipxu, THM

BHILE HOTYXHICTH KPHTEPILO.
Oanocroponniii i ABocTOpOHHI KpuTepil

ITOTYXXHOCTI ABOCTOPOHHBOIO H OIHOCTOPOHHBOIO KpHTEpilB pizni. 3a
piBHUX yMOB (piBeHb 3HAUYHIOCTI, 00cAr 1 CTymiHb 3B s3anocti BUGIpoOK)
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OMHOCTOPOHHIM KpUTEepiil € HOTYKHIMKM 32 ABOCTOPOHHIN, SKiio 403BO/IAE
[IOCTAHOBKA 3aBJAHHSL, Kpalle KOPMCTYBATHCA OIHOCTOPOHHIM KpHTEpieM,
ale 3a BIACYTHOCTI TBEpAOl NIACTABY JUIS BHCYBaHHS CIIPSIMOBAHOI aJbTep-
HaTHBHOY IIIOTE3H CJILJ BUKOPUCTATH JIBOCTOPOHHINA KPHUTEPI.

6.4. KOHTPOJIbHI 3ABOAHHA

. Tosicuits, 110 Take HyLOBa rinoresa.

()

[losieHits PIBHMIIO MK CUPAMOBAMOIO i HECUPIMOBAHOIO AILTCPHA-

THBHHMMH IOTCIAMM.

3. Y AKHX BHIA/KAX 33CTOCOBYIOTLCS LapaMeTpuunl kputepii? Henapa-

MCTPHIHL KpUTCPIT?

4. Y SRUX BUNQIKAX BUKOPHCTOBYIOTLCS TaliMill OMHOCTOPOHUIX CTaTH-

CTHUNNX KPHTEPIiB? JIBOCTOPOHHIX CTATUCTHYHNIX KpHTepiin?

5. Ska 3 napy CTaTHCTHYHHX THOTES € HYIBLOBOK?
a) 1. Cepenni 1OpIBHIOBAHHX BHOIPOK CTATHCTHMHO BIPOTiMHO PO3PI3-
HAOYLCA.
2. PBunus Mk cepesHivm 1HOPIRHIOBAHHX BHOIPOK CTATHCTHYHO
HCBIPOTIAHA.
0) 1. dakrop HE OKATYEC CTATHCTHYHO 3HAUMMOT 1iT HA 03HAKY.

2. iz akropa cratneruuno Biporijina.
0. SIKI 3 HABCUCHAX WILTCPHATHRIMX IIIOTE3 HAICKATL 10 HalpaBicHux?
a) Jlicra smintoc sary.
0) Hat < .

B) liera ClpHsc sHMOKEHNIO BALH.



BIOMETPIA. 1. Xapaxmepucmuxit Qd3nodb7ie

.r) Jlikapeeki npenapartH ro-pisHOMy Nit0Th HA apTepianbHuil THCK. .
0) Hat i ‘
1) isnuni HaBaHTaXEHHA 301BLIYIOTE CHITY M’ A31B.

7.3HaiiniTe KPUTUYHI 3HAYEHHS KPUTEPiLO Crbtonenta 7 (1abn. 3 [onat-
Ka) npu p=005 1 p=0,0! ans TecryBaHHf HYIbOBOI rIilOTE3M
Hp: 1 =50 (df = 1000) npotu:
A HA W #F W
6) Ha: > 505
B HA: < .

8.3uaitaiTh KpUTH4Hi 3HaueHus Kpurepiio Diwepa F (1abn. 13 Jlo-
JlaTKa):
a) dfi = 36, df,= 148, p=0,001;
6) dfi =7, df:= 10000, p=0,05;
B) dfi =88, df,=21, p=0,01.
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MEPEBIPKA PO3MoOainy AAT
HA BIOMOBIAHICTb
00 HOPMAJIbHOIO 3AKOHY

7.1. XAPAKTEP pPo3noainy AOAT | BUBIP
CTATUCTUYHOIO METOOA

Bubip wmeroiy crarmcTHuHOro anaidizy BHOIproBHMX Janux  (uapa-
MCTPpU4HUH 200 HCHAPAMCTPUUHMIA) 3AIICKHTD BIJ| XapakTepy po3nojiiny JIat
y reHepaibHiil cykynHocti. Skio subipka B3sTa 3 FCHCPANILHOT CYKYIHOCTI,
JIe JIOCUKYBaHa O3HAKa PO3LOAUISETBCS BIIIOBIUHO 10 HOPMaILHOrO
3aKOHY, BHKOPHCTOBYIOTH HAPAMCTPHYHI MCTOMM — IOPIBUSHHSA CCPCUHIX
apudMeTHUHUX 32 gonoMoroto kpurepito f Crsiogenta (uus. 1. 9.2), no-
PIBHsittHg Juacticpeid 3a jonomorowo kpurepio F @iwepa (uns. u. 9.2),
napaMcrpuuHuii xopeasuiiinuit a3 (aus. 1. 10.2), napamcrpuuinii jgoe-
nepeidinmnii anasusz (uus. 1 1201, 12.2). dkwo subipka B3sTa 3 FEHCPLILHOT
CYKYITHOCTL, JIC PO3LOUUI O3HAKH HC BIAIOBIUAC HOPMAABHOMY 3aKOHY,
BHKOPHUCTOBYIOTh HCIIAPAMETPHUUHT MCTO/M CTATHCTHKK — HEUAPaAMCTPHHHHH
Kopeusuifinugii ananis (yms. 1. 10.4), HeuapamcerpuuHuii JMciepeiinui
ava:iz (auB. 1. 12.4), uenapaMerpuydi kputepii nopiBHsuHHs (ans. m. 9.3).
HcuapaMerpiuny CTaTucTHKy BHKOPUCTOBYIOTH TAKOX Y BUNAIUKAX, KOSIH
xapakrep PosIoAlty JaT y renepalibiiil CyKyiHOCT! HEBIOMMUIA.

Jutst toro, 1o BUPILKTH, KK CTATHCTHYHIH MCTO € aICKBATHIM IS
nesHOT BUOIPKU, CAiJl 3°ACyBaTH, AK PO3LOALIACTLCS O3HAKA Y BiLIOBIAHINR
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reHepanbHiil cykynHocti. Heo0XiaHo BU3HAYUTH, M PO3IIOAUIAETHCA O3HAKA
B TeHepallbHill CyKYITHOCTI BiJOBI/{HO JIO HOPMAILHOTO 3akoHy. lle Hazm-
BA€TbCA NEPEGIPKOI0 HA HOpManbHicinb. ICHYE KUIbKAa METOMIB INEPCBIPKU
pO3NOAULY O3HAKM HAa HOPMAabHICTE. BHOIp MeTony BH3HAYAECThCA, [OJIOB-
HUM dMHOM, obcaroM BuOipku. IIpouenypa  smsse coOol0 IepeBipKy
Hy/Ib0BOI Tinoresd, IO (OPMYMIOETBCA TAaK: [JaTH B FCHEpaibHIH CyKyrn-
HOCTI, 3 sKOI B3sATa BUOipKa, PO3NOALILIOTHCS BIAIOBIIHO 40 HOPMAILHOIO
3aKOHy. SIKILO CTATHCTHYHA rill0Te3a 3aMIIACTLCS YMHHOK, BUOIPKY aHasli-
3yl0Th NapaMETPHUBUMK MCETOAAMH, SKILO BIAXMISETHCHE, BHKOPUCTOBYIOTh

HENapaMCTPUUHY CTATUCTUHKY.

7.2. BETNIUKI BUBIPKW (COTHI AIAT)

I'padik HOpMAILHOTO PO3IO/ULY SBJIAC KPUBY, WO HAralye 3a (HopMoio
CUMETPUUHUHA 13BiH (AuB. 1. 4.3). Hopmarneuuit po3noiin Xapakrepusyerses
BilCyTHIiCTIO acuMeTpii Ta excuecy (As = 0, Ex = 0). [padik, wo siyodpakye
postioain Aat y BubipLi, HaBITh SKUIO BOHA B34Ta 3 HOPMAJILHOT ICHEPAILHOT
CYKYIHOCTI, 3aBX/M BHIUILAAE TIEK UM IHUICK MIPOK 3MILICHUM Bij
HOpMasbHOT KPUBOI, a BUOIPKOBI NMOKa3HUKH As il EX NpaxTH4HO 3aBHIM
BIIPI3HAIOTBCA Bl HYJIS.

IcayroTh J1BI MOXIIMBE PHUYMHM BLIXWICHHA BHOIPKOBHX JaT Bid HOp-
mansHoro posnojiny. [leptua npuumua -- reHepaibHa CyKyIHICTB, 3 AKOi
B3iTa BUOGipKa, HE € HOPMAJILHOMW, 1 BubIpKa He Binobpaxye. dpyra npuuu-
HAa — BHIIAKOBICTE: I'CHEpalibHA CYKYIHICTS, 3 stkol B3sTa BUGIpKa, € HOP-
MAaJILHOK, aJie Yepe3 BUIAJIKOBI NPHUMHK Y BUOIPKY [TOTpanim o6’ eKTH, siKi
CHOTBODWIIK HOPMAIBHUHE PO3NOALL. 3aBjaHHs CTATHCTHYHOIO aHali3y 110-
jasrae B Tomy, o0 BUPININTH, BUIAAKOBO 4H HE BUIIAAKOBO BHOIpKO-
BHUH po3nojii BinXWIAETECH BiJl Hopmansuoro. [Tepesipka posnouiny 4art Ha
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HOPMAa/IBHICTh Y LBOMY BMNAJKY 3BOAMTLCA O TOro, W06 BUPILIMTH, YM
€ BiIXM/ICHHA MOKa3HHKIB acUMeTpii # ekcuecy Bin Hy/ad Bunankosum. Ha
OCHOBi BUOIPKOBUX JaT OO4MCIIOIOTh 3HAaueHHs As i Ex i nepesipsioTs
HynpoBi rimore3u Hy: As = 0 it Hy: Ex = 0. [Ins nepesipku Hy/150B01 rinortesu
Ha BEJHKUX BUOIpKax BUKOPUCTOBYIOThH KpUTepiih CThIONEHTA I.

KPUTEPINA CTBIOJEHTA

Sxuo y Bubipui cotHi 1aT, BIPOrigHICTb NOKA3HMKIB acHMeTpil As
1 excuecy £x OUIHIOIOTbL 32 JOHOMOrOIO f-Kputepiro. IlokasHuk acumerpil
3uaxo/s7h 3a popmysoro (7.1), excuecy — 3a dopmysiow (7.2):
—\3
x—X
2T

.
ns’

E_FZ(""E) -3 (7.2)

@ o i

ns

a.n

Je As — 1okasHuk acuMerpii, Ex — NOKasHUK eKCUeCy, X — JIaTh, X — cepenss
apudMeTHUHA, 7 — 00cAr BUBIPKH, § — CTAHAAPTHE BIIXHICHHSL.

Craructnusi 110XHOxM BUOIPKOBUX MOKAa3HMKIB acumerpii i excuecy
004UCIIIOTHCS 32 HabiOKEHUME Qopmysamu:

S, =2, (7.3)

n

6
5g, = 2\E : (7.4)

e s, H $g — cTarHCTHUHI 1HOXMOKHM 110Ka3HUKIB acuMerpii i excuecy.
Touni Gopmyi st OOUHCICHHs CTATUCTUYHUX 1HOXHBOK:
6(n-1)
(n+1)(n+3)
24n(n—2)(n=3)(n-5)
(n—1)" (n+3)(n+5) .

. (7.9

(7.6)

Ny &
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BiporiaHicth BHGIPKOBUX MOKa3HUKIB acUMETpii H eKcUeCy OUiHIOKTS,
nepeipsitoud HynsoBi rinmoresu Hg:As=0 it Hp: Ex=0 3a monomoroio
Kputepito t. Kpurepiil f po3paxoByeThes 3a GopMynamu:

=45 (1.7)

=, ' (7.8)

Po3paxoBaHHit KPUTEPIil fyac: MOPIBHIOOTH 31 CTAHJAPTHUM 3HAYEHHAM
twsn, (Tabm. 3 [lomaTka, OBOCTOPOHHIN KpWTEpii) s 4uCha CTYICHIB
cBoboan df = n— 1 1 IpHAHATOrO PiBHA 3HAYYWOCTL p.

SIKIO tyaer. < Iragn, TO HYNbOBA TiNOTE3a 3AJMIIACTLCA YHHHOIO, BLIXHM-
JIEHHs IIOKa3HMKa acumetpil i/abo excuecy Bl HY/IS BBaXAECTbC HEBIpO-
rigHuM (BHIIAZKOBHM), BYJIbOBa rifloTe3a NPO HOPMaNbHICTL PO31ioAiny
O3HaKU B F€HEPaslbHIN CYKYHHOCTI 3aJIMIACTLCS YHHHOIO.

SAKIMO tyaer 2 Pragn, TO HYNbOBA rillOTE3a BIUXMIAETLCS Ha NPHAHATOMY
PIBHI 3HAYYLOCT] p, BINXUNCHHs rmokasHWka acumerpil i/abo exkcuecy Bia
HYJ1s BB&XKAETHCA BipOTi{HMM (HEBUIIAZKOBUM).

Sxuo onuH abo o0uBa [OKA3HHUKH BIpPOriMHO BINXWJIMIOTHCH BiJ HyJs
(As #0 1/abo Ex #0), nonanbluuif CTaTUCTUHHAN aHali3 BUGIPKOBHX JaHMX
pobJisiTh 32 JOMOMOrOK HENapameTpHUHUX Meroxis. SIkuio obuasa nokas-
HHMKH HEBiporisHo Biaxuimsiorses Big Hyus (As=0 i Ex = 0), nogaibiuuii
CTATHCTUYHU aHAT3 pOGIATH 32 AONOMOrOKO NapaMETPHUHHX METONIB.

Mpuknap 7.1

IlepeBipuMO Ha HOpMalbHICTH PO3NOALI 3POCTY CTYACHTIB 338 HAHMMHU
3 npuwiany 2.1,

Po3p’as3anus

Mu maemo crpasy 3 Beaukow Bubipkoio (n = 200), oMy Ul epeBipKy
PO31I0/Iijly HA HOPMabHICTh OUIHMMO BIPOTifHICTH NOKa3HUKIB acumerpii
f exclecy 3a JOIOMOI'OK0 {-KPUTEPIIO.
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CranpaptHe Bigxuwienns (3.19):

! (174+171+..)" )

= [——| {1747 +1717 +...)- =7,94.
200-1 ( * ,) 200 /'
1. [Tokasuuk acamerpii (7.1):
—\3 3 3
X— 174-174 171174,
A.Y=Z(‘ x) =( ’9) +( 7 9) + 20’333

ns’ 200-7,94°

Moxubka 1oka3Huka acumetpii (7.3):

), =\ﬁ= =2 =017,
) n 200

Tectyemo HyapoBy rinortedy (Ho: As = 0) 3a gotomorowo kpurepito 1 (7.7):

As 0,333
r=— =" =1.96.
s, 017
3rinno tab:. 3 Jlonatka, fryen, = 1,96 (p = 0,05).
Tyer, = agn, HYJIBOBA riNOTE3a BIAXMIACTLCS HA piBHi 3nauyuwiocti p = 0.05.
As # 0, po3110j1i/1 Mac 1TO3UTHBHY ACHMETPILO.

2. Ilokasnuk excuecy (7.2):

E\',:M—fi =

4
ns

(174-174,9)" +(171-174,9)" +...
= " '—3= 0.4].
200-7,94°

CrarueTryHa 11oxudka nokasHuka ckcuecy (7.4):

5 = 2\/E =2, /i =0,34.
7 V200

169



BIOMETPIA. . Xapaxmepucmuku po3nodinie

Tectyemo HynboBy rinoresy (Hy: Ex = 0) 3a goroMororo kputepito 1 (7.8):

p= B 04 ) 06
s, 034

.
3riguo 3 Tabn. 3 Jonatka, Ly < frags, HyJbOBA [INOTE3a NPUAMAETHCH,
BiaxuieHHs rokasHuka Ex Big HyIst HeBiporiiHO.
Po3nojain He Mae ekcuecy.

BucHosok

* Po3nioain Bigpi3sHAETHCH Bl HOPMAILHOIO: MaE IIO3UTUBHY ACUMETPILO.

KPATUYHI 3HAYEHHS MOKA3HUKIB ACUMETPIT
i EKCUECY

Jliia Toro, o6 ouiHMTH BIPOriAHICTD MOKA3HHMKIB acuMerpli H eKclecy,
He 000B’I3K0BO 06UMCIIOBATH IXHI CTATUCTHYHI IOXHOKH i KOPHCTYBATHCA
kputepiem Crerogenra. [Ipoueiypy MoXHA 3HAYHO CUPOCTHTH, #AKUIO
ckopucratucs Tabi. 5 i 6 Joparka. Ha ocnosi BuGipkoBuX naT HeoOXinHO
pO3paxyBaTH NOKA3HUKM acumetpil i excuecy, a B 1adn. 5 i 6 3ualitu kpu-
THYHI 3HAYCHHA [UX NOKA3HMKIB 1A neBHOro obcary BuGIpxu a i npuitHa-
TOro piBHA 3Haqymdcri p.

ko QakTHYHi 110Ka3HUKM acuMeTpii H CKclecy MCHIHI 3a KPUIH4HI,
iXHE BIOXWJICHHS BIJ HyJIS BBAXKACTHCH HEBIPOTIAHMM, @ CTATUCTHHHA I'UIO-
TE3a NP0 HOPMAIBHICTL PO3NOLULY 3aIMILNAECTBCA YMHHOIO. SKuio dakTnyne
3HAYeHHs Xoua O ONHOro 3 MOKA3HHUKIB JOpiBHIOE TabanyHoMy abo nepe-
BULIy€E HOTO, Hynbf)Ba rinoreza (As#0 i1/abo Ex #0) Binxunscrbcs Ha
APUAHATOMY PiBHI 3HAYYLIOCTI, PO3IIO/LJ HE BBAXKACTHCA HOPMAJILHUM.

pukuan 7.2

[TonepenHio 3anavy MOXKHAa BUPIWIHUTH, HE OOUHCIIOIOYM CTATUCTHYHUX
NoxuBOK, a 33 JONOMOroX0 TabNnLb KPUTHUHHX 3Ha4YeHb As ii Ex.
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7. Hepesipka poznoginy dam g gignosionicme do HOPMARLHO20 3AKOHY

PoszB’'sa3anus

CxopucracMocs po3paxyHKaMy 3 HOIEPELHbOTO HPUKIALY.
DakTHYHUA NOKA3HUK ACUMETPIT ASgair= 0,333.
DaxTH4HHH 10Ka3HUK eKCLECY Expaq = 0,4 1.
Ob6car Bubipku n = 200.
Kpurnuni snaueHHa As i Ex 3 Tabiuus 5 # 6 Jouarka Taki:
Aust pisHa 3Hauywocti p = 0,05: Asg, = 0,280, Expas, = 0,823;
Ais piBHs sHauyntoeti p = 0,010 Asgs, = 0,403, Expg, = 0,832.
Ilopisniocmo dakTryHi il TabIMYHI [IOKA3HUKK, OLHIOEMO HYJIBOBI Tifo-
tean Hpr As=0i Hy: Ex=0.
ASpaxr, > ASragq. 118 piBHs 3Hauyuocti p = 0,05. Hynesosa rinoresa As =0
BIJIXMAI€ThCA Ha PiBHI 3Hauyocti p < 0,05. ITokazuuk acumeTpii BiporiaHuii.
]Ex(],;.m| > EXpagu.. HynboBa rinoresa Ex =0 upuiimaerbes. [Tokasauk exc-
LicCy HeBiporignuii.

Bucnosox

Posnofisn BUIpI3HACTLCS BIL HOPMAJIBHOO: MA€ [O3UTHBHY ACUMETPIIO.

7.3. HEBENUKI BUBIPKU (0O 50 OAT)

KPUTUYHI 3HAYEHHS NMOKA3HUKIB ACUMETPIH
" EKCLECY

[Ipn HCuncsicHuMX BMOIpKax [EPCBIPKY PO3NOALLY HA HOPMANLHICTD
HPOBOUSITH 3a AotoMorow Tabs. 5 i 6 Houarka. Obuncsieni 3HaueHus As
i Ex nopiBHIOIOTH 13 TabimuunMu. SKio GakTHUHI [MOKa3HHKK acHMETpil
abo exciecy meHui 3a TabiUMYHI 3HAUCHHS [IPU MEBHOMY obcasi BuGIp-
KH 71 A1 NIPUIHHATOrO PIBHY 3HAYYUIOCTI p, HYJAbOBA [iNOTE3a 3ATUUIAECTHCH
UnHHOKW. SKINO (paKTHUHE 3HAueHHs X04a § ONHOIO 3 MOKA3HMKIB [OCATAE
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abo nepepuilye TabnpuHe, TifoTe3a PO HOPMalLHUM PO3HOALT "O3HAKH
B FeHEpaibHill CyKynHoCTi Bigxmiserbes (auB. mpuknan 7.2). AHajis Kpu-
THYHHX 3HAYEHD [IOKA3HMKIB acUMETpil il excuecy CBLIYMTD IIPO T€, 11O YHUM
MeHIa BUGIpKa, TUM OUILINM Mae OyTH dhakTHUYHE 3HAHUCHHS [1OKAZHHUKA [I/14
TOrO, 00 HOro BIAXMACHHA Bi/l HY/1A BBRKATH BIPOTIAHUM.

KPUTEPIH ¢

Skuio Bubipka BKirouae He McHIie 50 1aT, TECT HA HOPMANbHICTh MOXHA

. . 2,
[IPOBECTH 32 ZONOMOIOK KPUTEP{to Xi-kBajpaT ¥~ (nus. 1. 9.5). [ns uporo
PO3PAXOBYIOTh YACTOTH TCOPETHHUHO OYIKYBAHOIO PO3IO/INY | [TOPIBRIOIOTSH

i3 HuUM dakTHYHI AaTH.

7.4. BUBIPKW MEHLII HDK 30 OAT

KPUTEPLA IHATIIPO-YLIKA

Sxu10 BUGIPKU HACTINLKM Ma, WO BukopucTanus tabn. S i 6 Hopatka
CTAE HEMOMXJIMBUM, [EPCBIPKY HA HOPMAALHICTh [IPOBOAATH 32 LOLOMOI'OI)
xpurepis [Hanipo-VYinka. i1 Us0ro JaTH paH)KyOTh Y HOPAUKY 3POCTaHHA!

. Xl X . X =1 X,
O6uucniorTs Bennunuy b. [ins UbOro 3HaXOAMTh PI3HMLI MDK Jaramy,
110 OJIHAKOBO BIACTOATH BiA LICHTPA PO31I0AIILY:
b=a(x,-x))+a (x,1—X2)+... (7.9)
SKIO paa BKIIOHAE HENlApHY KIALKICTH HAT, TO [aTa, O CTOITh B cepe-
AMHI PARY Xyeyrp-,» BUKIIOHACTHCS 3 PO3PAXyHKIB.
3HavcHus KoedinieHTiB a sHaxoudaTs 3a Tabs. 7 JonaTxa.
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3a ponomoroio Kpurepito W TecTyerhCs anbTepHaTHBHA rinotesa Ha:
po3mozin He € HopMansuum. Kputepiit W po3paxoByeThes 3a GopMyIioro:
X

—(n—_l—)—s—z-, (7.10)

Wd)arcr.=

JIe § — CTRHJAPTHE BIUXHWICHHA 11 BUOIpKH, 1 — 00car BUGIpKu.
Wiar. ROPIBHIOIOTH {3 KPHTHYHMM 3HaueHHsM 3 Tabn. 8 [lomatka. Axuio
Waar. < Wragy, QIBTCPHATHBHA TiNOTe3a 3aJIMILACTHCH YMHHOK, PO3IOLIN He
€ HopmaabHUM. S0 Wgygq > Wigs,, anbTepHaTHBHA rinore3a BiaXuils-

€TbCA, pO3l’IO,U.i.H BBaXaeThCA HOPMAIbHUM.

Dpuknan 7.3

Busnaure, um BIAMOBiJac pO3NONLT HACTYNHUX LEB'ATH AT HOPMAlh-
Homy 3akony: 163, 157, 160, 168, 155, 168, 164, 157, 169.

Posg’aszauus
Bubipka mictut, MeHue vk 30 xat, TOMy IS 1ICPEBIPKH HA HOpMailb-
HiCTb cKopucraemocs Mcrojiom [lanipo-Yisika,
PostaoByemo suBipKOBI JaTH Yy NOPALKY 3pOCTAHHS!
155 157 157 160 163 164 168 168 169
Pospaxosycmo 3raucHHs b, koedilicHTH a 3Haitnemo y 1abn.7 Jloparka:
b =0,5888 (169 ~ 155) + 0,3244 (168 - 157) +
+0,1976 (168 ~ 157) + 0,0947 (164 - 160) + 0 = 14,36
PospaxoByemo crangaprae BigxmicHus (3.19): s = 5,34,
Tecryemo rinoresy (Ha: po3noiin He € HOpMajbHHM) 34 JOHOMOIONR
kpurepio W (7.10):
1436
T (9-1)5,34

Wiaer, > Wign, 2JILTCPHATHBHA I1110TC3a BIAXHIACTHCS.

=0,904; Wy, = 0,829 (tabi. 8 Jonarka).

BuchHoBox

BubipkoBi naui B3siTi 3 reHCpanbHOl CYKyIHOCTi 3 HOPMAJLHUM PO3TIO-
NinoM Jjiar.
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ANA HOTATOK
7.5 KOHTPONbHI 3ABOAHHSA

. IloscHiT, Itg 4oro HeoOXi/1HO 3’ 4COBYBATH XapaKTep PO3IIOIULY O3HAK.

2. IloscHITh, HA YOMY 3aCHOBAHO IIPUHLIMII IIEPCBIPKM HA HOPMATIBHICTD 3a
JOLIOMOTOK) IOKA3HUKIB aCHMETPIT Ta eKClecy.

3. 3’scyiiTe, U BIAIOBILAC PO3NOILT HOPMANBHOMY 33KOHY:
a) 3pict 62 nopoGpasuie: koediuieHt acumerpii As = 0,52, koediuienr
excuecy Ex = 0,06;
6) KiabKicTh LyueHar y 47 Himeubkux Biyapok: As = 0,172, EFx =0,93;
B) BMICT Oi1Ka B HACIHHI KBacCOJi, OTPUMAHHH Ha 78 CHOCTCPCIKEHHAX:
As =042, Ex=-0,72.

4. Busuaure, SxuM Mae OyTu BijHOUICHHS KOciLicHTa acMMETPIT 10 Horo

. As .
CTATUCTUYHOTL HOXuOKU — , 1100 HyNEoBa rinore3a Ho: As = 0:

S e

a) Gyna icrunHoro pu n = 121;
0) Bigxusnace Ha 0,1%-oMy piBHi 3HaYYLWOCTI 11py 1 = 287

5. 3’scyiire, uu Bignosigac poznouia 2, 3, 4. 4, 4, 5, 6 HopMaubHOMY 3a-

KOHY. 3p00iTh BUCHOBOK 11010 ACUMCTPUIHOCTI TA HAABHOCTI €KCUECY.

6. 3a jgaHumu 3aBgagHs 11 (uB. 1. 2.6) 3’scyiiTe, uu BLAIIOBINAEC HOD-

MAIBEHOMY 3aKOHY PO3110j1i1 BMICTY [JIIOKO3HU B KPOBI.
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