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[pakruuni po6otu NeNe 1-2. CTATUCTUYHI TIOKA3ZHUKH
KUIBKICHOI TA IKICHOI MIHJIMBOCTI

Mema pobomu: 03HAUOMUMUCS 3 NOHAMMAMU. MIHAUGICMb, 8UOIPKA,
2CHEPANbHA  CYKYNHICMb, 8apiayiinull pso, a mMaKodc 3 MmMunamu
MiHAUGOCMI  ma CMamucCmMuyHUMy — NOKA3HUKAMU, WO  IX
Xapaxmepuzyomo.

MarematnyHa CTAaTUCTHKAa — OAWH 3 PO3IUTIB MaTeMaTHKH. Bona
J03BOJIsSIE pOOOTH BHCHOBKHM WHIOAO BCi€l (FeHEpajbHOI) CYKYMHOCTI Ha
OCHOBI CIIOCTEpPE)KCHBb 32 BHOIPKOBOIO CYKYITHICTIO, a00 BHOipKoro. Yci
CTATUCTUYHI METOIU 0a3yloThCsS Ha Teopii WMoBipHoOCTI — nayyi, sxa
BUBUAE 3A2ANbHI 3AKOHOMIPHOCMI 8 MACOBUX GUNAOKOBUX SGUYAX DI3HOT
npupoou, i BUKOPUCIOBYIOMbCI 8CIO0U, Oe 00800UMbCS MAMU CHPAGY 3
NAAHYBAHHAM eKCNepUMeHmie i 00CNiOdCeHb, 3 OYIHKOIO napamempis i
nepesipKor 2inomes, 3 NPUUHAMMAM pilleHb Wo00 BUBYEHHS CKIAOHUX
cucmenm.

bynp-sike mMacoBe, MHOKWHHE SIBUIIE, HAIMPHUKIIAZ, TPyla POCIMH Ha
moJii abo TBapuH Ha (epmi, YABIIsE COOOK CYKYITHICTh OCOOMH, BUIIA/KIB,
(hakTiB, mpeaMeTiB, TOOTO JESIKMX yYMOBHUX OJHMHHUIIb, KOXKHA 3 SKHX,
B35ITa OKPEMO, CTPOTO iHAWBIAyaJIbHA 1 BiAPI3HIETHCS BiA 1HIIUX PSAOM
03HaK — BHCOTOIO, MacoOl0, KUTBbKICTIO mpomyKiii Tormo. KoxHa 3 03HaK
MOXE MaTH Yy PI3HUX OCOOMH PIi3HUH CTYIiHb BHPAXKEHOCTI,TOMY
TOBOPSTH, 110 O3HAKa Bapiloe. Biacmugicms yMosHUX 0OUHUYL — POCIIHH,
ypoXaiB Ha TMapaJelbHUX MJUITHKAX IOJIbOBOTO IOCHIAy 1 T.II —
8IOpisHAMUCS 00HA 80 00HOI HABIMb 6 OOHOPIOHUX CYKYHHOCHIAX
Ha3ueacmuv sl MiHJIMBICTIO 200 BapilOBaHHAM.

MiHTUBICTh — II€ BIJIACTHBICTH, sSIKA TMpPUTaAMaHHA YCIM TIpeaMeTam
MIPUPOIU: OBOX aOCONIOTHO OJHAKOBHX IIPEAMETIB HE ICHye, Xoda
BIIMIHHOCTI MK HUMH MOXYTb OyTH HEMOMITHHMH IJIsI HE030pPOEHOTO
oka. O3Hakamu, IO BapilOIOTh, Yy POCIUH €, HANPUKIAJ, iX BHCOTA,
KUTBKICTB 1 Maca 3€peH B KOJOCI, BMICT MpOTEiHy i T.n. BapiroBauHs
BUHUKA€ BHACITIJIOK TOTO, IO POCIWHHU OJHOTO ¥ TOTO ) COPTY 3aBXKIU
BIJIPI3HSIOTHCS CBOEID CITAIKOBICTIO, KpiM TOro, (popMyBaHHS iX 4acto
BiIOYBA€ThCSA 3a BIMHOCHO pPIi3HUX YMOB 30BHINTHLOTO CEPEIOBHIIA.
BianosigHo, Ipu OyIb-KOMY JOCIIHKEHHI JaHi JOCTiIiB OYAyTh 3aBXKIN
BapilOBaTH B TUX UM IHIIUX MEXax.
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MIiHTUBICTh O3HAK CTBOPIOE BiOMY CKIAIHICTh y THX BHUIAIKAX,
KOJI BUMAraeThCs JaTH 3arajibHy XapaKTepHUCTUKY NMEBHIN Tpymi pOCIHH,
TBapHH, IPYHTIB, II0 Bapitoe (CyKYIMHOCTi), 32 OKpEMHUMH O3HaKaMu abo
MOPIBHATH ABI TaKi rpynu 1 3HAHTH BIAMIHHOCTI MK HUMHU. AOCOJIOTHO
OYCBHIHO, 1110 HE 3aBKIH MOKIIUBO (a MPAKTHYHO AYKE PiIKO) AOCTIIUTH
32 Ti€I0 YW IHIIOIO O3HAKOI0 BCi OCOOMHM, YCIO CYKYHHiCTh. B mmx
BUMNAJKaX BAAIOTHCS 10 BUBYEHHS JHIIEC 11 YaCTHHH, 3a SIKOIO POOJIATH
3arajJbHUN  BHUCHOBOK. Takuii METOJ Ha3WBAE€THCI BHOIPKOBHM 1

BBAKAETHCSI OCHOBHUM TPU CTATUCTHYHOMY BUBYEHHI CYKYITHOCTI.

TakuMm 4YHHOM, Ycio epyny 00'ekmis, WO niodiieac BUBUEHHIO,
Ha3u8aromsb CYKYNmHICTIO a00 TeHepaJbLHOI0 CYKYIHICTIO, a my uacmuuy
00'exmie, Kompa nompanuia Ha nepesipKy, 00Caiodicer s, — BUOIPKOBOIO
CYKyNHicTIO (BHOipKO10). UKCII0 elIeMeHTIB B TeHepabHii CYKYITHOCTI 1
BUOIpIIi HA3UBAIOTH iX 00'eMOM.

TomoBHa wMeTa BHOIPKOBOTO METOAy — 3a CTaTHCTUIHUMH
MOKa3HUKaMHu Majoi BHOIpkH (cepemHiii mpoOi) SKOMOTa TOYHIIIE
OXapaKTepU3yBaTH BCIO CYKYIHICTh 00'€KTiB.

B pesympTari cHoctepexeHb MH OTPHUMYEMO BiJIOMOCTI OO
YHCENbHOI BETMYMHU O3HAKH, [0 BUBYAETHCS, y KOKHOTO HJICHA IaHOI
BUOIpKOBOi CyKymHOCTi. MOXIUBI 3Ha4eHHS Bapirorouoi o3Haku X
HA3WBaIOTh gapianmamu i no3Hadaroth X, Xs....X,. OTpuMaHuii Takum
YIHOM P BapilOI0UMX BEIHMYMH MOXHA BIIOPSJIKYBaTH — PO3TAIlyBaTH
3HAYEHHS O3HaKW (BapiaHTH) B MOPSIKY iX 3pocTtaHHs (abo yOyBaHHS).
Take ynmopsaxyBaHHS psAy Ha3uBalOTb HOro pamycysannam. llicns
pamKyBaHHS HEBAXKKO TIOMITHUTH, IO KOXXHE 3HA4YEHHS O3HAKU
3yCTpIYaeThcsl HEOMHAKOBY KIMBKICTh pa3iB — OJIHI PiJIKO, 1HIII YacTilIe.
Yucna, xompi xapaxkmepu3yioms, CKilbKU pazié NOGMOPIOEMbCS KOJICHE
3HAYeHHs O3HAKU ) YlleHi8 OaHOi CYKYNHOCMI, Ha3UBAIOTHCS YaCTOTAMH
03HaKH 1 Mo3HadaroThes f.

Cyma Bcix yactot () f) mopiBHIOE 00'eMy BHOIpKH, TOOTO YMCITy WICHIB
piny — n. Y pe3yapraTi Takoi OOpoOKHM TNEPBHHHUX CIIOCTEPEKEHBb
OTPUMYIOTH TaK 3BaHWM Bapiamiiawi psa.  Bapiamilinuii  psagom
HA3UBAETHCS MAaKull psid OAHUX, 8 KOMPUX 6KA3AHI MOJNCIUBI 3HAUEHHS.
8apIOIOYOI 03HAKU 8 NOPAOKY 3POCMAHHA abo YOY8aHHs i 8i0NOGIOHI im
yacmomu.

Po3pi3ustoTh 2 THOM MIHIMBOCTI: KidbKICHY, KOTpa MOXe OyTh
BUMIpsHA, 1 AKICHY, KOTpa HE MiJJIsArae BUMipIOBaHHIO.
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IMix kigbKicHOW MIHJMBICTIO pO3YyMIIOTH maxy, 6 Kompill
BIOMIHHOCII MIJIC 8APIAHMAMU BUPAICAIOMbCA KLIbKICMIO, HANPUKIAO,
Macoio, 8UCOMOIO0, YPOIUCAEM, YUCAOM 3eper | m.0. Po3pi3HsoTh 2 BUAM
KUIBKICHOT MIHIIUBOCTI: nepepusuacmy (a0 TUCKPETHY) 1 Oe3nepepsHy.

Y mepimoMmy BHITAIKY BiAMIHHOCTI MK BapiaHTaMH BHPaKAIOTHCS
OUIMMH  YUCIIAMM, MDK SKHMH HeMae i He Moxke OyTH mepexoiB,
HATNPHKJIAA, YACIO POCTHH Ha 1 M’, 4HMCIO 3epeH y komocci i T Y
JIPYrOMY BHWITAJIKy 3HAYCHHS BapiaHT BUPAKAIOTHCS MipaMu 00'eMy,
TOBXMHH, MacH 1 T.JO., MDK SKUMH MOXJIHBI OyIb-fKi IEpPEeXoau 3
HEOOMEKCHUM YHCIIOM MOXKJIUBUX 3HAUYCHB; YCE€ 3aICKUTh BiJ CTYMCHS
TOYHOCTI, SKAWA TPUAMAETHCS IS XapaKTEPUCTHKH MAaHOI KiTbKICHOT
O3HAKH.

SIkicHOI0O MIHIMBICTIO HAa3WBAa€ThCA TAaKe BApIIOBAHHA, KOJU
BIOMIHHOCI MIJIC 8aAPIAHMAMU BUPANCAIOMbCS  AKICHUMU NOKA3HUKAMU,
Kompi 00Hi eapianmu maiomov, a iHwi Hi. (KOMip, cMak, ¢popma 00'€KTa,
IO BUBYAETHCS). AKWO 03HAKA NPUUMAE MITbKU 084 3HAYEHHS (XBOPULl —
300posutl, ocmucmuil — 06e30cmuil), Wo 63AEMHO BUKIIOUAOMb OOUH
00H020, MO MIHAUBICINb HA3UBAEMbCS ANIbIMEPHAMUBHOI.

OCHOBHMMH __ CTAaTUCTHYHUMH _ XapaKTEPHCTUKAMU KUTBKiICHOT

MiHIHBOCTI €: cepense apubmernune (X ); mucmepcis (S”; craHmaprHe
Bisxunenns (S); moxubka cepesHboro apudgpmeruaroro (S x ); KoedirieHt
Bapiarii (V); BiiHOCHA MOXHOKa BUOIPKOBOTO cepeaHboro (S x %).

Cepeone  apugpmemuune npeocmasiic  cobow  y3aeaivbHeH),
abecmpaxkmmuy Xapakmepucmuxy 6ciei cykynnocmi 8 yinomy. SIKuo cymy
Bcix BapiaHTiB (X;+X,+...+X,) mo3HaumTH yepe3 ) X, a YUCIO BCIX
BapiaHTIB depe3 n, To GopMmysia IS BH3HAYCHHS TPOCTOTO CEPEIHBOTO
apupMeTHIHOro OyIe MaTH HACTYITHUHA BHUTJIS;

_ X
x—;; (1.1)

OCHOBHA BJIACTHBICTh CEPEIHLOTO APUPMETHYHOTO MOJISATAE B PIBHOCTI
CYMH BCiX TIO3UTHBHUX 1 BCiX BiJ'€MHHMX BiIXWJICHH BiJ HHOI'0, TOOTO CyMa
LICHTPAIBHIX BiIXWICHD BCIX OKpeMuX BapianTiB Big x = 0. SIkmo ¥ (X —
x)# 0, TO 3HAYNTP, TOMYCTHINCS TOMHIKH B PO3PAaXyHKAX.

Hucnepcin i cmandapmmue 6i0XuieHHA € OCHOBHUMU MIpamMu 8apiayii,
PO3Cilosants 03HaKu, Wo eusyaemscs. Jlucnepcis mpeacTasisie cooolo:



:Z(X X’ (12)

e Y(X —x )’- cyma KBaJpaTiB BiIXHIICHB; 71 — YHCIIO BCIX BUMipIOBaHb.
Po3mipHicTs aucnepcii JOpiBHIOE KBaApaTy PO3MIPHOCTI O3HAKH, IO
BUBYAETHCA, IO HE3PYYHO 1 3MYIIye BBECTH JUIi BHMIpIOBAaHHA
PO3CIIOBaHHS 1HITY XapaKTePUCTHKY, IO Ma€ PO3MIPHICTh BEITUYHHH, ITI0
Bapiloe, 1 HA3UBAETBCA CMIAHOAPMHUM a00O CepeoHiM KeaopamuuHum
gioxunennam. Yoro OTpUMYIOTh BHIIyYEHHSM KBAaJPATHOrO KOPEHS 3

TUCTIEPCIT:
s=-/s? (1.3)

I3 MaTeMaTHIHOI CTATHCTUKH BiIOMO, IO TPH BU3HAYCHHI OyIb-IKUX
CEpeHIX BEIWYHMH CYMH BCiX MOKa3HHMKIB HEOOXiJHO AUTUTH Ha YHCIIO
HE3aJICKHUX OJ[HA Bijl OJJHOT BETUYMH. Y 3B'A3KY 3 UM B (POpPMyIax cymy
KBaJpaTiB BIIXWICHb JUIATh HE Ha 3arajlbHe YHCJIO CIIOCTEPE)KCHb, a Ha
grcio Oe3 1, Tak sIK omHe OyIb-fiKe BIAXMICHHS 3aJIe)KHE 1 MOXe OyTH

3Hainene 3 piBHSHHSA Y (X — x) = 0. [HII BiIXWJICHHS MOXYTh BITBHO
BapifOBaTH, MpUAMATH OYyIb-Ki 3HAYCHHS. Hucio eeauyud, wo GiibHO
8apItOIOMb, HA3UBAIMbL YUCIIOM CTENEeHIB cBOOOTH (V).

CrannapTHe BiIXHICHHS CIY2Ye NOKAZHUKOM, SIKULL OA€ YSAGNEHHS U000
HAUoOIIbUWL GIPO2IOHOI NOXUOKU OKPEM020, OOUHUYHO2O CHOCHEPENCEHHS,
83amozo 3 Oamoi cykynhocmi. B meocax oomoco smauwenms (xls)
sraaoaemvcs npubausno 2/3 ycix cnocmepesicenv, abo, mouniwe, 68,3%
6CIX 6apianmie, mooOmo OCHOGHe A0PO POy BEIUYUH, WO GUGHAIOMBCS.
ToMy cTaHIapTHE BIAXWICHHS HAa3WBAIOTh TAKOXK OCHOBHUM GLOXUTEHHSIM
sapiayitinozo psoy.

BianoigHO, MOKIIUBI BiIXWICHHS BiJ X, SKi MEPEBUINYIOTh +1s, ane
BIpOTiIHICTD iX MO Mipi BiAggaleHHS BigXWJIEHB X Bin *ls yBech uac
3MEHINY€eThCs. Tak, BIpOTiAHICTh 3yCTPITH BapiaHTy, IO BiAXUISETHCS Bil
X Ha BennuMHy Ounbiry 3a £3s, ckiagae Bcboro Ommspko 0,3%. Tomy
NOMPOEHE 3HAUEHHSI CMAHOAPMHO20 BIOXUNEHHSI NPUUHATNO 68AdlCAMU
2PAHUYHOIO NOXUDKOIO OKPEeMO20 ChOCmepediceHHsl, 1, BIIMTOBITHO, Maike
BC1 3HAYCHHS BapiaHT y BapiallifHOMY psay BKIIAMAIOTHCS B MEKax £3s.

Koediuient Bapiauii — cmandapmue gioxunenns, eupagicene 8
8i0cOmMKaAx 00 cepedHbO20 apudmemuwoeo O0aHOI CYKYNHOCMI:
V==-100 (1.4)

><
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KoediuienT Bapiaiii € BIIHOCHMM ITOKa3HUKOM  MIHJIMBOCTI.
Buxopucranas koedillieHTy Mae 3MiCT ITPU BUBYCHHI Bapiallii 03HaKH, sKa
npuiiMae TiIbKM TO3UTUBHI 3HadeHHs. Hemae ceHCy, Hampukiaf,
KoeillieHT Bapialii, BUpaxyBaHHH ISl XapaKTEPUCTHKH KOJIHMBaHHSI
cepeaHbOpiuHOi Temmneparypu, Habmwkenoi mo 0°C, koium Bapiroroua
O3HaKa NpuiMae sIK MO3UTHBHI, TaK 1 BiA'€MHI 3HAUCHHS.

MiHIUBICTh MPUHHATO BBAXKATH HE3HAUHOIO, SIKILO Koe]illieHT Bapiamii
He nepesutnye 10% , cepeonvoro — sxmo V suiie 10%, ane menmre 20%
Ta 3uaynoo, akimo V oinbeiie 20%.

[oxuOka BHOIPKOBOr0 CcepegHLOr0 € MIpOI0  BiAXWICHHA
BHOIPKOBOTO CEPEIHBOTO BiJl CEPENHBOI yCi€l (TeHepaTbHOT) CYKYITHOCTI.

2
S S

X \/; n

Iie s — CTaHJIaPTHE BIAXWUJICHHS; # — YUCIIO BCiX BUMIPIOBAHb.
IToxnbxu BHOIpKH BHHHKAIOThH BHACITITOK HEIMOBHOT

PEeNpe3eHTaTUBHOCTI BHUOIPKOBOi CYKYMHOCTiI 1 MpHUTaMaHHI TUIBKA

BHOIPKOBOMY METOAY AOCTiDKeHHS. BenmnmunHa MOXMOOK 3aJICKUTH Bif

CTYTICHSI MiHJIMBOCTI O3HAKH, 1[0 BUBYAETHCA, 1 BiJl 00'€eMy BHOIPKH.
[ToxuOku BUOIpKH BUPaKaIOTh B THX K€ OJUHHILISX BUMIPIOBAHHS, IO

i Bapilol0uy O3HAKY, 1 JOMMUCYIOTh 0 BIIMOBITHUX CEPENHIX 31 3HAKaMHU

N

(1.5)

+, T00TO X+ 5.

IToxubka BuOiIpKH, BHpPa)K€HA Yy BIACOTKaX BiJ BiAMOBITHOTO
CEepPEeIHbOr0, HA3UMBAETHCA  BIJHOCHOI0 MOXHOKOI0 BHUOIPKOBOrO
CepeaHbOro:

X%

100 (1.6)

=l

Y 0ioJ0OriYHMX 1 arpOHOMIYHHMX JOCHTIJDKCHHSX YacTO JOBOJUTHCS
MaTH CIIPaBy 3 AKICHOI0 MiHJIUBIicTIO 03HaK. OCHOBHUMHM CTaTUCTUIHUMHU
MOKa3HUKaMU SKICHOI MIHJIHMBOCTI € 4YacTKa O3HaKW;, IIOKa3HUK
MiHJINBOCTI; Koe(ilieHT Bapialii; moxuOka BUOIpKOBOI YaCTKH.

YacTka O3HAKW IMO3HAYAETBCS Yepe3 Pr,Pa,p; 1 T.A. 1 MOXe OyTH
BHpaXkeHa B JIOJISIX OMWHUII a00 y BiJCOTKax. B meprmoMy BUIaAKy cyma
YCIX 4aCTOK B MeXax J1aHOi CYKyIHOCTi a00 psily po3NOIiIeHHs JOPiBHIOE
1, a B ipyromy — 100%. YacTka 03HAKHU — ye 8iOHOUIEHHSA YUCENbHOCHI
KOJICH020 3 YAeHI8 psAdy N, Ny, N3 i M.0. 00 YUCENbHOCMI CYKYnHOCMI N,
moomo GipocioHicmb NOA6U OAHOT O3HAKU Y CYKYNHOCHI, WO 8UBHAEMbCSL.



_n
=y (1.7)

[Ipu anpTepHaTHBHIN MIHIMBOCTI YacTKa OJHI€T 03HAKH MO3HAYAETHCS
gepes p, a npyroi yepe3 q. Ha ocHosi piBusHHS p + ¢ = 1,0 (a60 100%),
OCKITBKHM BIPOTiIHICTh BOX MPOTHICKHHUX IOMIN 3aBXKAW MOpiBHIOE 1
(100%), 3nauenus ¢ = 1 —p.

IToxa3HUK MIHJMBOCTI SKICHOT O3HAKM § XapaKTepU3ye BapitoBaHHS
BEIIMYUH DSy BIMHOCHO ONHA OAHOI. 3HAYCHHS IOKAa3HHWKA MIiHJIUBOCTI
BHU3HAYAIOTh 32 JOPMYIIOIO:

S =4A/p\py--py (1.8)
ne pppapPr 1 T.A. — 4YacTKW O3Haku (abo iX TPOLEHTHI 3HAYEHHS) B

3arajibHii CyKyMmHOCTI; K — uncnno rpaganiii o3HaKu.
MakcumanbHa MiHIIABICTb (Sy,y) CIIOCTEPIraeThes mpu p=q=0,5.
Kopuctyrounch 3HaYEHHSIMU Sp,x, MOXXKHA BHpaxyBaTH KoegilieHT

Bapiauii fIKiCHUX O3HAK — QaKmuyHull NOKASHUK  MIHAUBOCHI,
supasiceruli 8 %6 00 MAKCUMATILHO MOXCIUBOT MIHAUBOCTN:
S
V =——-100 (1.9)

p

max

KoedinienT Bapianii xapakTepu3ye BiTHOCHHH CTYMiHb MiHJIMBOCTI
O3HaK, MI0 BUBYAIOTHCS, 1 MIMPOKO BUKOPUCTOBYETHCA ISl TIOPiBHSIIBHOT
OLIHKHM BHPIBHEHOCTI PI3HUX CyKyNHOCTeH. MakcumanbHe 3HaYeHHs V,=
100% crocTepiraeThCs MPH S = Syax.

Moxnboka BUOIPKOBOI YACTKM — Mipa GIOXUNEHHS UYACMKU O3HAKU
8ubIpKo6oi cykynHocmi p 6i0 uacmku 1020 NO 6Cill 2eHepabHill
CYKYnHOCMI P BHACTIOOK HEenoeHo20 npeocmasHuymea
(penpeszenmamusnocmi) eubipxu. I[loXuOKy dYacTKM BHUPaXOBYIOTh 3a
¢dhopmyoro:

S
= — 1.1
Sy \/N (1.10)
ne S — IoKa3HWK MIHJIMBOCTI SKICHOT 03HaKH; N - 00'eM BHOIpKH.
Jlist  anbTCpPHATUBHOIO BApIIOBAHHS, KOJNM 3HAYCHHS S, =Jp7 ,

dhopmya TOXuOKH BUOIPKOBOI YaCTKH MPUHME BUTIISII:

s = P4 (1.11)

g N
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B wiii hopmyii p 1 ¢ MOXYTh OyTH BHpPaXKEeHI B YaCTKaxX OJMHHMIII a00
y %. BiporinHicTs 3ycTpiTn p (a0 ¢) B IHTEpBali p £ 5, CKIagae OIU3bKO
68%, B inTepBani p + 2s, — 95%, B iHTepBani p £ 35, — Onusbko 99%.
BinmoBigHo, momiOHO A0 KiNBKICHOI MIHJIMBOCTI, YCi 3HA4e€HHA p 3
BiporigHicTIoO 99% BKIIa#al0ThCA B MEKaX MOTPIHHOI MOXUOKK BHOipKOBOT
YaCTKH.

IMMTAHHA U1 CAMOKOHTPOJIIO

o Take Bapiawuis, BapialiiHuii psia, 06’ eM BUOIpKu?

SIKa BIAMIHHICTh MK KUJIBKICHOIO Ta SIKICHOIO MIHJIMBICTIO?
Ha3BiTh CTaTHCTHUYHI OKA3HUKH KUJIBKICHOI MIHJIUBOCTI.
Slka MIHJIMBICTh HA3UBAETHCS ATBTEPHATUBHOIO?

Illo Ha3MBarOTh YaCTKOIO O3HAKH?

M

IpaxTiuna po6ota Ne 3. OCHOBU JUCHEPCIMHOI' O
AHAJII3Y

Mema pobomu: o3uaiiomumucs 3 CYMHICMIO MA OCHOSHUMU
NOHAMMAMU OUCNEPCIUHO20 AHAI3Y.

Hucnepciiinnii  aHami3 po3poOJieHuil 1 BBEJEHWH B NPAKTHKY
CLITECHKOTOCTIONAPCHKUX JIOCHIDKEHb aHTTHChKUM BUYeHHM P.Dimepom
(1925), saxuit BIAKPWB 3aKOH PO3MOMIJICHHS BITHOMICHHS CEPEIHIX
kBagpaTiB  (aucnepciit). Cymmuicmio oucnepcininozo aumanizy ¢
PO3YNIEHY8ANHA 3A2ANbHOI CYMU KBAOPAMIE 8IOXUNEHD | 3A2aNbHO20 YUCLA
cmenenie c60000U HA UYACMUHU — KOMNOHEHMU, WO 6i0Nn06ioams
CMpYyKmypi  eKcnepumenmy, ma OyiHKa 3Hawumocmi Oii i 63aemMo0il
gaxmopis,uo euguaromucs, 3a F —xpumepiem.

Slkmo oOpoONAI0TE OMHO(MAKTOPHI CTATHCTHYHI KOMIUICKCH, IIO
CKIIAZIAIOTHCA 3 NEKUTHKOX HE3aJICKHUX BHOIPOK, HAIIPHUKIIA /- BapiaHTIB B
BereTaliifHoMy AOCIifi, TO 3arajbHa MiHIUBICTh PE3yJIbTATUBHOI O3HAKH,
1110 BUMIPIOETHCS 3arajbHOI0 CyMOIO KBajpatiB Cy, PO3UIEHOBYETHCS Ha 2
KOMITOHEHTH:

1 — BapiroBaHHs Mix BUOipkamu (Bapiantamn) — Cy;

2 — BapitoBaHHA B cepeliHi BUOIpoK - C,.
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BianoBimgHo, B 3araTbHOMY BUTJIAII MIHJIMBICTh O3HAKH MOXKE OyTH
npexcrasiena supazom: C, = C, + C,.

TyT Bapiamiss MK BapiaHTaMH MpPEACTaBIslE€ Ty YacTUHY 3arajbHOl
qUcrepcii, KoTpa oOyMOBJICHa [i€t0 (aKTOpiB, IO BHUBYAIOTHCH, a
TUCTIEPCist BCEpeIrHI BUOIPOK XapaKTepU3ye MOXHOKY EKCTICPUMEHTY.

3aranpHe YUCIIO CTENeHiB cBOOOaM (n — 1) TaKoX PO3UJICHOBYETHCS HA
JIBl YaCTHHU:

— crymneHi cBoboau s BapianTiB ([ — 1)
—  CTemeHi cBoOOaM IS BUIIAAKOBOTO BapiroBaHHS (N — /):
n—1=(1-1)+(N-1) 2.1

Skmo  00poOisiTH  OAHO(AKTOPHI CTATHCTUYHI KOMIUIEKCH, KOJIH
BapiaHTH (BUOIpKM) TOB’A3aHI OYIb-KOIO CIUJIBHOIO YMOBOIO, IO
KOHTPOITIOETHCS, HAPUKJIIA, HAsBHICTIO OPTraHi30BaHUX ITOBTOPEHb (77) B
MIOJIOBOMY JIOCHiMi, 3arajlbHa CyMma KBaJpaTiB pPO3KJIaNaeThcs Ha 3
YACTHHH :

1 — BapitoBaHHs OBTOpeHb — Cp;

2 — BapitoBaHHs BapiadTiB — Cy;

3 — BumankoBe BapitoBaHHSA - C,.

V nomiOHMX  BHMNAIKAaX 3arajbHa MIHJIMBICTG 1 3arajibHE YHCIIO
CTETICHIB CBOOOIN MOXKYThH OYTH IpE/ICTABIICHI BUPa3aMU:

C,=C,+C, +C, (2.2)
n—-1=m-D+{(-D)+n-0)-(-1) (2.3)

CymHu KBaJpaTiB BiJXWJICHb 3a JaHUMHU [OJHOBOTO JOCIITYy —
CTaTHCTUYHOTO KOMIUIEKCY 3 / — BapiaHTaMH Ta n — HOBTOPCHHSMHU —
3HAXOAATh B TaKill MOCIIIOBHOCTI: B BUXiAHIN TaONHIN BU3HAYAIOTH CYMHU
10 TOBTOPEHHSX, BapiaHTax 1 3arajgbHy CyMy BCIX CIIOCTEPEKCHb » X.
[ToTiM BHpaxoOBYIOTH:

1) 3arajgpHe YHCIIO CIIOCTEPEKeHb N = [n

2) nompaeky C = (Y .X)° : N

3) 3aranpHy cymy kBajpatis C, = X -C

4) cymy KkBazpartis 171 noBTOpeHb C, = SP:1-C

5) cymy kBazaparis mis Bapiantis C, = YV :n—C

6) cymy kBazpaTiB and noxubku (3ammmok) C, =C, - C, - C.,.

JBi octanni cymu C, i C, AinATh Ha BiMOBiIHI iM cTerneHi cBoboau. B
pe3yibpTaTi OTPUMYIOTH IIBa CEpeHIX KBampara (IucIepcii): BapiaHTIB
Ta moxuOKu. Lli cepemHi KBampaTH i BUKOPHCTOBYIOTh B THUCIIEPCIHHOMY
aHai3l JUIS OIIHKM 3HAYMMOCTI [ii (hakTopiB, M0 BUBYAOTHCA. OIliHKa



11
3MIHCHIOETHCS MIJITXOM TTOPIBHSIHHS JHUCIIEPCii BapiaHTIB 3 AUCIEPCi€l0
noxubku 3a kpurepiem F =s,7 / s,

Taxum qumnom 3a 06asy - OOUHUYIO NOPIGHAHHS NPUUMATOMb CepeOHill
K8aopam Gunadxkosoi Oucnepcii, Kompa 6U3HAYAE GUNAOKOBY NOXUOKY
eKcnepumMenrmy.

[Ipy 1BOMY HYJIBOBOIO TiNOTE3010, IO TEPEBIPSIETHCS, CIYTY€E
MIPUITYIICHHS: YCi BUOIPKOBI CepedHi € OyiHKamu OOHIEL 2eHepanbHOl
cepednvbol i, 8i0N0BIOHO, PizHUYL Midc HUMU HeicmomHi. SIKIO Fpaer
< Freops TO HynboBa rinore3a H, : d = 0 He Bigkuaaerbcs; MK yciMa
BUOIPKOBUMH CEepPEIHIMH HEMa€ iCTOTHHUX Pi3HHLB, 1 HA IIbOMY MEpeBipKa
3akiHdyeThes. HynpoBa rinoresi BIAKMAAETBCS, KOMH Fpaer > Freop.

Teopernuni 3Ha4ueHHS Kputepito F s mpwifHATOrOo B AOCHIIKCHHI
PiBHS 3HAYUMOCTI 3HAXO/IATH 32 JIOBIJIKOBUMH TAOJIUIIMH 3 YpaxXyBaHHSIM
Yyclia CTENeHIB CBOOOAM Il JOucrepcii BapiaHTIB 1 BHUIAAKOBOI
mucriepcii. Y OUTbIIOCTI BUMAAKiB oOuparoTh 5% piBeHb, a MpH OiIbII
TouHOMYy migxomi — 1% piBeHb 3Ha4mMOCTI. 5% piBHIO 3HAYUMOCTI
BinmoBinae 95% piBeHs iimMoBipHOCTI, 1% — 99% piBeHB.

Kpurepiii F BcTaHOBIIOE TiNBKU (H)aKT HASIBHOCTI ICTOTHOT PI3HHUII MK
CEepelHIMH, aje HE BKa3ye, MK SKUMH CEpEIHIMH € Ii  BiIMIHHOCTI.
Tomy, komu Fgue > Fieop 1 HynboBa TinoTesa BiIKMIA€ThCA, Tpeba
BU3HAYUTH, A0 SIKMX BapiaHTiB HAJEKATh ICTOTHI Pi3HULII.

VY mpaktwmi TOCTHiAHOI poOOTH BUKOPHUCTOBYETHCS NEKLUTbKA METOMIB
JUIL OLIHKU iCTOTHOCTI Pi3HMLI MiX cepeaHiMu. OOupaemMo HaiOinbI
MOLIMPEHNH, a caMe: OIiHKa 3HAa4YMMOCTI PI3HHLI MK cepegHIMH 3a
Hatimenworo icmomnoio piznuuyero (HIP). HIP — ye geruuuna, wo exasye
MEdHCY SPAHUYHUM BUNAOKOBUM BIOXUTIECHHAM.

Kpurepiit HIP = t-sq4 mokasye rpaHWYHy MOXWOKY IJIsI Pi3HMIN JTBOX
BUOIpKOBHX cepenHix. Akmo ¢aktuyHa pizauug d > HIP, To BoHa icroTHa
(3Haumma), a sxmo d < HIP, To HeicToTHa, HEe 3HAYNMA.

[Ilo6 Bu3naunTyn HIP, HEOOXiMHO 3a MaHWMM JUCTIICPCIHHOTO aHATI3y
BHpaxyBaTH:

e y3araJlbHeHY MOXHUOKY CepeTHbOr0;
® OXHOKY Pi3HHMILII CEepeHiX.

[ligcraBnaroun 3HaueHHS S; B Gopmyny ans pospaxyHky HIP i
OTPUMYEMO:

HIPys = tys5- 54 (2.4)
HIPoI =tp;-Sq (25)
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e Sy — IMOXHOKa PI3HHUIN CepeaHIX HE3alCKHUX BHUOIPOK; fyp5, fy; -
kputepiit CThIOCHTA.

Innexcamu ipu HIP i t 3anucani moka3HukM piBHsI 3HaUUMOCTi (5% abo
1%).

PizHumii Mk cepemHimMu, ski € Oimpmumu 3a HIPgs, BBakaroThCs
ictotHuMu 3 5%-HuUM piBHeM 3HauuMocTi, Oinbme HIPy — icrotHuMEU 3
1%-H1M piBHEM 3HAYUMOCTI.

IMUTAHHA J1JIs1 CAMOKOHTPOJIIO

—

Y 9oMy CYTHICTh TUCTIEPCIHHOTO aHai3y?

2. YuMm BIOpI3HAETBCA CTATHCTHYHA OOpoOKa JaHWX  OJHO
(aKTOPHOTO  CTAaTHCTHYHOTO  KOMIUIEKCY  Bil ~ 0OpoOKu
0araToakTOpHOTO CTATUCTUIHOTO KOMILIEKCY?

3. [lllo Take HaliMeHIA iICTOTHA Pi3HUIIA?

IpakTiana po6ora Ne 4. JIMCITEPCIMHUN AHAJII3 JIAHUX
OJJHO®AKTOPHOI'O BETETAILIIMHOI'O JOCJJIIIY

Mema pobomu: 060100imu NPAKMUYHUMU HABUYKAMU NPOBEOCHHS
oucnepciinozo  auanizy — YpodCauHux — OaHux — 00HOGAKMOPHO20
secemayitinozo 0ocuioy.

BereramiitHi  mocmign dYacTile 3a BCE IPEICTaBISAIOTH COOOIO
CTaTHCTUYHI KOMIUIEKCH, $Ki CKJIAJAlOThCS 3 JAEKUTPKOX He3aIeKHHIX
BapiaHTiB-BUOipoK. HesanexHicTh BapiaHTiB, 10 MOPiBHIOIOTHCS,
JOCSTAEThCS  PETYIISIPHAM  TNEPEMIlICHHSIM TIOCYJUH Ha BaroHEeTII.
BiamoBimHO, B BereTamiiHUX OCHigaxX 3a3BHYail HEMAae€ TEPUTOPIAIEHO
OpTaHi30BaHUX MOBTOPEHb. Y TaKUX BUIMAJKaX JUCIIEPCIHHUNA aHai3 CIix
MPOBOJMTH SIK JJIsl HE TO€MHAHUX (He3B's3aHmx) BUOipok. Komu B
BETeTaIlifHOMY  JOCHIAI BapiaHTH TMOEAHYIOTb TEPUTOPIaIbHO
MOBTOPCHHS, TO CTAaTHCTUYHWN aHalli3 MPOBOASTH TaK camo, SK 1 JJis
MOJILOBOTO JIOCTiJTy.

Ilepen mucriepciitHUM aHAI30M JTAHWUX BETETAIlIMHOTO JOCIIY MOCTae
3aBJaHHS TIEPEBIPUTH CTATUCTUYHY HYJIBOBY Timotesy H,, Kotpa
(OpMyITIOIOTECS TaKMM YHHOM: MK CEpPEelHIMU TIO BapiaHTax HeMae
ictotHol pi3Huil. KopoTko HynboBa rimotesa 3anucyerbest H, : d = 0.
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B oaHodakTopHOMY BereTariiHoMy JOCHiAlI 3arajbHe BapilOBaHHS
pe3yNbTaTUBHOI O3HAKH PO3KIIATA€THCS HA Bl KOMIIOHEHTH:
e BapilOBAaHHS BapiaHTiB;
e umnajkose BapitoBanHd: C, = C, + C,.
CraTUCTHYHUI aHANI3 TaHUX MTPOBOMASTE B 3 eTamu:
1.CknanaioTh po3paxyHKOBY TaOJHUIIO, PO3TAIIOBYIOYM B Hil BUXiJHI
JaHl 0 psAAKax 1 CTOBOIIX, BU3HAYAIOTH CYMH 1 CEpe/Hi IO BapiaHTaM,
3arajibHy CyMy 1 cepeHe 3HaueHHS Pe3yJIbTaTUBHOI O3HAKU TI0 AOCTiay.
2.BupaxoBylOTh CyMH KBaJpaTiB BigxwieHb 3a Gopmyiamu tadi. 4.1 i
BU3HAUAIOTh (DaKTUUHE 3HAUEHHS KpUTEpito F.
3.BusHayaioTh TOXWMOKY  IOCHIMYy Ta  ICTOTHICTP  YaCTKOBHX
BIIMIHHOCTEM.
Taomus 4.1
DopMynH 11 00paxyHKY CyM KBaApaTiB BIAXUJICHB, TUCIIEPCIH 1

kpurepito Fy
Jucnepcis Cyma Creneni Cepenniit Fg
KBaJIpaTiB cBOOOIM KBajpaT
arambHa C, X -C N-1 -
Bapiantis C, | YV :n-C 1-1 2 G | sus
ACT V-
3(an1/1mgK C)’Z G, -C, N-1I i ) CZ
MOXUOKH =
N -1
ITonpaska
C=Y(X)’:N

3aBaanns Ne 1
Obpobumu  oani  ecemayitino2o  00cridy No  usuenHio  Oil
cniggionoutenuss Ne : P,Os :K>;O npu orcusnenni poscadu momamis Ha
spoocail niodie. Hymosa einomesa Ho : d = 0, mobmo 6ci iominnocmi
Midic cepeOHimu 3a eapianmamu cmamucmuyno He icmomni. Bapiaatu: 1
—xoHTpoab (1:1:1); 2 —1:2:1; 3 - 1:2:2; 4 —2:1:1; 5—2:2:1.

Xif pireHas
1. 3amomHioemo Tabmuiro 4.2. IlimpaxoByemo cymMH 1 cepemHi 3a
BapiaHTaMH, 3araibHy CyMy i cepenHiii Bpoxail y OCIii.
2. CyMH KBaJpaTiB Ta MOMPaBKy 00paxoBYIOTh 0€3MOCEPEAHBO 38 JaHUMHU
Tabm. 4.1.
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3. Tlicms oOpaxyBaHHS CyM KBaJpaTiB CKIIQJalOTh  TaOIUINO
nucnepciiHoro aHamsy (taou. 4.3).
Tabuuis 4.2
Panniii Bpo)kail io/iB ToMaTiB (T HA TOCYAMHY)
Bapian- Ypoxait, X Yucmo CymMma 1o Cepenni
™ criocTepe- BapiaHTax, 10 Ba-
JKEHB, N \% piaHTax
1(st) | 454 | 470 | 430 | 500
2 502 | 550 | 490 | 507
3 601 | 670 | 550 | 607
4 407 | 412 | 475 | 402
5 418 | 470 | 460 | 412
3aransHa cyma >n=N > X= X =
Tabmuus 4.3
Pe3ynmpraTi AuiciepCciiHOTO aHaATI3y
Hucnepcis Cyma Creneni Cepenniit Kpurepiit F
KBaJIpaTiB | cBOOOAM KBajapaT dakr. 05
C, - -
o
C T )

zZ

4. TlopiBHIOEMO 3HA4YeHHS Fgue 1 Fos.

Slkmo HympoOBa TimoTe3a

BIIKMIAETBCSA, TO PO3PAXOBYIOTh MOXUOKY MIOCIHIAY, S; — MOXHOKY
pizHutli cepennix Ta HIPs.
5. CkiajaroTh HiICYMKOBY TaOJNHIIIO 1 pOOIISATH BUCHOBOK.

Tabnuus 4.4
[ligcymMKoBa TaOIUIs JUCTIEPCIHHOTO aHANIZY
ChiBBifHOIICHHS VYpoxaii, Pi3Hung 3i cranapToM I'pyna
N:P:K I/TIOCYTUHY r %

1:1:1 (KOoHTpOJIB)

1:2:1

1:2:2

2:1:1

2:1:1

HIP,s
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3aBnanns Ne 2
Bemanosumu, uu € icmomnoio pisnuys 6 0ii oopm azomuux 000pus Ha
epoorcail siscanuyi ayynoi. Hyrvoea einomesa Ho : d = (. Bapiantu: 1 —
0e3 n1o0puB; 2 — cynbdaT aMoHil0; 3 — amiauHa ceniTpa; 4 — CEUOBHHA.
Xif pileHas
1. 3anoBuioemo tabmumio 4.5. IligpaxoByemMo cymu 1 cepenHi 3a
BapiaHTaMH, 3arajbHy CyMy 1 CEpeAHid Bpokall y mocinimi. 3gepmacmo
yeazy Ha pi3Hy KilbKicmb noémopeHb no eapianmax 6 oocnioi. Ile
eumazae oopaxyeannsa oexinvkox snauenv HIP, momy wio He 6ci cepeoni
pienomouni.

Taomuus 4.5
Bposkaii BIBCSHUII, I/TIOCYIUHY
Bapi- VYpoxait, X Yucno Cyma | Cepen-
aHM croc- | mo Bapi- | Himo
Tepe- aHTax, | BapiaH-
JKEHb, \% Tax
n
1 160 | 172 | 144 | 158 - -
2 | 294 | 304 | 303 | 281 - -
3 1260|292 | 267 | 27,1 | 260 | 281
4 1253 | 248 | 26,1 | 232 | 257 | 240
3aranbHa cymMa >n=N| Y X= x=

2. Cymu kBaapaTiB 00paxoByIOTh Oe3mocepeIHb0 3a TaHUMH Tao. 4.1.
3. Ilicns oOpaxyBaHHS CyM KBaJpaTiB CKJIaJalOThb  TaOIHIIO
TUCTiepciitHoro anaizy (Tabi. 4.6).

Taomuus 4.6
PesynpTati nucnepciiiHoro aHajizy
Hucnepcis Cyma Creneni Cepenniit Kpurepiit F
KBaJIpaTiB | cBOOOIH KBaJpar daxT. 05
C, - -
CV
C, - -

4. TlopiBHroeMo 3HayeHHA Fyae 1 Fos. Skmo HynboBa rimoresa
BIIKUAAETHCS, TO PO3PAXOBYIOTh MOXHOKY AOCIIAY, S; — MOXUOKY pPi3HUII
cepennix ta HIPs.

5. CkamaroTh NiACYMKOBY TaOJIHIIO 1 pOOJISATH BUCHOBOK.
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IpakTiana pobora Ne 5. JIMCITEPCIMHUN AHAJII3 JIAHUX
BATATO®AKTOPHOI'O BETETAIIIHHOI'O
JOCJIINY

Mema pobomu: 060100imu NPaAKMUYHUMU HAGUUKAMU NPOBEOEHHS.
OUCNEPCItiHO20  AHANIZY — YPOXUCAUHUX — OaHUX  0aeamoaxmopHozo
secemayitino2o 0ocaioy.

Jucniepciitnuii ananiz manux 6araTo(akTOpHOTO MOCIITy TPOBOIATH B
2 eramu. Ilepmmii eram — poO3WICHYBaHHS 3arajbHOI  Bapialii
pe3yJIbTaTHBHOI O3HAKM Ha BapiloBaHHA BapiaHTIB 1 3aymiuky: C, = C, +
C,. Ha nppyromy eram cyma KBajapaTiB BIIXWICHHS JIs1 BapiaHTIB
PO3WICHOBYETECS Ha KOMIIOHGHTH, II[0 BIAMOBIAAIOTH JKEpEnaM
BapifoBaHHS, - TOJIOBHI edekTn (akTopiB, IO BHUBYAIOTHCS, Ta iX
B3aeMonii: C, = Cy + Cg + Cyup.

3aBaaHHs.

Y 0eoxgpaxmopromy 0ocnidi 2x3 3 IpYHMOBOK KYAbMYPOI) SUMEHIO
sueuena Oisi 06ox 003 azomy i mpvox 003 ¢ocghopy. I[lposecmu
Jucnepciunuil ananiz pesyromamis oocaioy. Hynvosa cinomesa H, : d = 0.

Xi pinieHHs

1. BusHavaioTh CyMH 1 cepedHi IO BapiaHTaM, 3arajbHy Ccymy i

CepemHii BpoXkai mo gocuiay (tadm. 5.1).

Tabmuus 5.1
Yporkail 3epHa SUMEHIO, I/TIOCYANHY
Azor | ®octop VYpoxait, X Cymu | Cepenni

(A) (B)

by 24,1 258 23,0 27,0
g b, 28,4 29,7 30,1 274

by 28,7 30,4 32,0 27,0

by 30,7 34,4 34,0 31,0
a b, 46,7 454 47,1 46,3

by 59,4 50,7 64,5 60,1

3aranpHa cyma > X= x=

2. OOpaxoBYIOTh 3aragbHy CyMy KBaJpaTiB BiIXWIEHb, CyMY
KBaJpaTiB JJIs BapiaHTIB Ta 3aumKy (Tadi. 4.1).

3. Jlns po3paxyHKy cyM KBajapaTiB 1o ¢dakropam A,B i B3aemomii AB
CKJIQJIal0Th JOMOMIXHY Tab. 5.2.
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Tabmuusg 5.2
Bu3HaueHHs CyM JJIs TOJIOBHHX €(hEKTIiB 1 B3aeMOIii
A3zot (A) ®Docdop (B) Cymu A
bo b, b,
do
4
Cymu B > X=
4. Po3zpaxoByeMo cyMmy KBajapatiB Aiisi pakTopa A:
C,=> A4 +Um-C (5.1)
5. PoszpaxoByemo cymy kBanpartiB ajs (akropa B:
Cy=> B +(n-C (5.2)

6. Cymy kBagpaTiB 11 B3aemoaii AB 3HaxoasTh 3a hopMyIIor:
Cy=C -C,-C, 5.3)
mpu (I4-1)- (Iz-1) cTenieHsax cBoOOIu.

7. 3anOBHIOIOTH TaOJUIIIO AUCIIEPCiHHOTO aHai3y (Tadm. 5.3).

Tabmuns 5.3
Pe3ynpraTi auiciepciiHOTO aHaTi3y
Hucnepcis Cyma Creneni Cepenniit Kpurepiii F
KBaJIpaTiB | cBOOOAM KBajpaT dakr. 05

C, - -

Ca

CB = -
Can

G,

8. Jlns ouiHKK 1CTOTHOCTI YaCTKOBUX Pi3HUIL OOPaxOBYIOTb:

s-=+/s>+n

(5.4)

Jie §°— MUCIepCist; 71 — YUCIIO HOBTOPEHb.
s, = 2s% +n (5.5)
HIFs =1ty s, (5.6)

Pesynpratn  cratuctuuHoi  OOpOOKM  JaHMX  JOCHIAY  MOXHA

MPeICTaBUTH y BUTIIsAL Ta0u. 5.4. Ta cOopMyITIOBaTH BUCHOBKHU.
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Taomuus 5.4
His a3oty i hochopy Ha BpoKai SIMEHIO, I/TIOCYTUHY
Hozu Jo3u dhochopy
a3ory 0 1 2
ypoxall | pi3HMLA | ypokail | pi3sHMI | ypoxkal | pi3HHISA 3i
31 st 31 st st
0 -
1
HIPgs - - -

IpakTiana po6ora Ne 6. JIACITEPCIMHUN AHAJII3 JIAHUX
OJHO®AKTOPHOI'O ITIOJIbOBOI'O
JOCJIAY 3 OJHOPIYHUMHU KYJIbTYPAMU

Mema pobomu: 080100imu RPAKMUYHUMU HAGUYKAMU NPOBEOEHHS.
OUCNEPCItIHO20 AHANI3Y YPOACAUHUX OAHUX OOHOMAKMOPHO2O NOILOBOZO
00Cnidy 3 0OHOPTYHUMU KYIbIYPAMU.

CratuctiuHy 00poOKy JaHUX MPOBOJSATD y TaKiil MOCTIIOBHOCTI:

1 — BUXi/HI JaTH 3aHOCATH B TAOJUIIO BPOXKAiB, BU3HAYAKOTH CyMH 1
CepeHi;

2 — 00paxoBYIOTh CYMH KBaJpaTiB AJIS BCIiX [HKEpes BapiroBaHHS;

3 — ckiamaroTh TAONMIIO OUCIEPCIMHOrO aHajily 1 MepeBipsIoTh
HYJIbOBY TiIOTE3y IMOJO ICTOTHOCTI Ail 1 B3aemomii ¢aktopiB 3a F —
KputepieM. SIKIo HyJb0Ba TITOTE3a HE BIIKUAAETHCS, TO BC1 PI3HUIN MiX
BUOIPKOBUMH CEPEAHIMH 3HAXOMATHCS B MEXKaX BHUIAIKOBUX BiJIXUIICHB, 1

B IbOMY BHIIaJIKy 0OPaxOBYIOTh TUIbKU HOXMOKY JOCIILY S .

3aBaaHHs.

Ilposecmu Ooucnepcilinuil ananiz 0aHUX NOILOBO2O O00CAIOY 3 PIZHUMU
copmamu xanycmu. B eapianmi 2 eunana 3 o6aiky dinanxa ¢ 1V, a 6
sapiaumi 5 — Oinauka 6 Il ma IV nosmopenwnsx. Bionosumu Oawi, wo
"eunanu" i nepesipumu HynL08y 2cinomesy. 3zpynyeamu eapianmu no
BIOHOWEHHIO 00 CIAHOAPM) .

Xin pimieHHs

Ilepm HIK TPOBOAWTH JUCHEPCIMHMKA aHai3 MaHWX, HEOOXiTHO

MPUBECTH PE3YJILTATH JIOCIITY 10 OPIBHAIBHOTO BUIIIs LY. JIJist IIBOTO:
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1. B Tab6sm. 6.1. 3ammcyroTh CyMH IO MOBTOPEHHSX, BKIIOYAIOYH Ti
BapiaHTH, KOTPi MAIOTh MOBHUHN HA0Ip MIJISTHOK; PO3PAXOBYIOThH CEPEIHI 11O
MOBTOPCHHAX IUISIXOM JiJICHHS CyM Ha 4YHCJIO BapiaHTiB, IO MAalOTh
MOBHUI Ha0ip naT.

Taomus 6.1
Ypoxaiil cTaHIapTHUX TOJIOBOK KaITyCTH, I|/Ta
Bapiantn IToBTOpenns, X Yucno
I| 1I 111 I\ VvV CIIOCTEPEKEHD
1 560 | 542 | 574 | 537 | 510
2 548 | 509 | 560 - 497
3 (st) 595 | 569 | 631 | 515 | 501
4 607 | 594 | 612 | 586 | 574
5 629 | 601 - - 597
6 518 | 502 | 549 | 518 | 499
CyMH 10 TOBTOPEHHSX 3
HOBHUM HabOpOM BapiaHTiB
Cepenni o 4 BapiaHTax

2. Ins 0O6paxyHKy TEOPETHYHO OYiKyBaHMX ypOXKaiB Ha OUISHKAX, IO
BHITAIX 3 OOJIKYy, CKJIAMaloTh JOMOMDKHY Tabn. 6.2., Kyaum BHOCSITH
BpoO’kKai Mo BapiaHTax, B SIKAX JUISHKH BUIIAIH, i CEPEIHI TI0 TOBTOPEHHSX,
oOpaxoBaHi JJIsl BapiaHTiB 3 TOBHUM HAOOpOM AaT.

Tabmuns 6.2
Jlommomi>kHa TaOIUIIS U1 BIIHOBIICHHS JaT, IO BHIIAIH
Bapiaatu [ToBTOpenHs, X Cymu | Cepenni s
BapiaHTa
1 11 11T 1\ \% 2 5
2 -
5 -
Cepenui no 4 -
BaplaHTax
Edextn - - - - - -
BapiaHTIB
BigHoBneHmit Bpoxkaii
2 - - - - - - -
5 - - - - - -

3. CxamarTh pO3paxyHKOBY TaOIHUITIO IS TUCTIEPCIMHOTO aHali3y, B
KOTpiii BiAHOBIEHI Bpokai BKa3zaHi B ayxkax. [ligpaxoByioTb cymu i
cepesiHi o BapiaHTax, CyMH 110 OBTOPEHHSX, 3arajlbHy CyMy 1 3arajlbHUH
BpoO’Kaii mo gpociigy (tabdm. 6.3).
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Tabmuus 6.3

VYpoxaiil cTaHIapTHUX FOJIOBOK KaIyCTH, II/Ta
IToBTOpenHs, X Cymn,V
111

Bapiantn Cepenni

I II v \

Cymu P > X= x=

4. JInst oOpaxyHKy CyM KBaApaTiB BUXIJIHI AaTH JOIIBHO TIEPETBOPUTH
3a CHiBBigHOMmIEHHAM X;=X-A, TPUUHSABIIN 3a MOBHE CEpEIHE YHUCIIO,
MaKCHUMalbHO HAOJNMKEHE [0 CEPEAHBOTO BpOXaKw IO  JIOCIHITY.
[lepeTBopeHi math 3amucyrOTh y Tabn. 6.4, CyMyIOTh JJaTH 10 BapiaHTax,

TTOBTOPEHHSX 1 3HAXOMATH 3arajbHy cymy » P=> V=>X,.

Tabnuus 6.4
TabmuIlsd mepeTBOPeHNX AT
Bapiantu X;=X-A Cymun V
I II ar | 1v | v
1
2
3 (st)
4
5
6
Cymu P YXi=

5. OOpaxoByIOTh CyMH KBaJpaTiB BIIXWICHb 3a (HOpMyIamH,

HaBEIECHUMH B TalIL. 6.5.
Tabmuns 6.5

Dopmynu uisg 00paxyHKY CyM KBaJpaTiB BIOXWIEHb, aucnepciii i Fy,

JHuc- Cyma CrermeHi CepenHiit kBagpar Fy
niepcis KBaJIpaTiB cB00OIH
C, X -C N-1 -
C, P :1-C n-1 -
C, ZVZ:n—C -1 SVZZCV+]_1 52/ s2
C. G-G-C | (-1)-(n-1) | %= C.+(I-1)(n-1)
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6. OTpuMaHi JaHi 3aHOCATh B TAOJIMIIO TUCIIEPCIHHOIrO aHamizy 1
00paxoByt0Th 3HaYeHHs F-kputepito (Tabm. 6.6). [Ipu po3paxyHKy 4uciia
CTETEHIB CBOOOIM ISl 3AJIMIIKY HEOOXiTHO 3aJHUIIKOBE YUCIIO CTEIICHIB
cBOOOAH, AK€ BU3HAYAETLCSA 3BUYAMHUM IIUISIXOM, 3MEHIIMTH Ha YHCIO
JIaT, 110 BUIIAJIH.

Tabmuus 6.6
PesynpTatn nucnepciiiHoro aHajizy
Huctiepcis Cyma Creneni Cepenniii Kpurepiii F
KBagpaTiB | cBobomn KBaJpaT (axr. 05
C, - - -
CP - - -
Cv
C, - -

7. BwusHadueHHS ICTOTHOCTI YACTKOBHX PI3HHUIL Yy JOCHIAL 3
BiTHOBJICHUMH BpOXasMH Ma€ Ty OCOONHMBICTb, INO HEOOXiAHO
BpPaxoBYBaTu 4YUCIO (AKTHYHHX [aT, SIKi Jie)KaTb B OCHOBI OOpaxyHKY
CTATUCTUYHHUX TOKa3HUKIB. OOpaxoBYIOTh:

a) CepeIHIo MOXUOKY JOCTi Ty

2
S

§- = (6.1)
(n,+n,+..n)=1
0) moxuOKM Pi3HUIN CepedHiX NpH TOpiBHSIHHI BapiaHTiB 1, 3, 4, 6
(n=5).

s, =25 +n (6.2)
BapianTa 2 (n;=4) 3 Bapiantamu 1, 3, 4, 6 (n,=5).
" +
s =-[s? AT (6.3)
mn,
BapianTa 5 (n,=3) 3 Bapiantamu 1, 3, 4, 6 (n,=5).
+
sy =2 T (6.4)
mn,
B) HalMEHIII iCTOTHI pi3HMLI A7 5%-HOTO PiBHSA 3HAYUMOCTI:
HIF; =ty -, (6.5)
HIRy = 1,55, (6.6)
HIFy; = tys - 55 (6.7)

8. CKk1a1aroTh MiICYMKOBY TaOJHITIO 1 pOOJISATH BUCHOBOK.
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IpakTiana po6ora Ne 7. TMCITEPCIMHUAM AHAJII3 JTAHUX
BATATO®AKTOPHOI'O ITOJIBOBOI'O JOCJJIIIY

Mema pobomu: 060100imu NPAKMUYHUMU HABUYKAMU NPOBEOCHHS
OUCNEPCIIHO20  AHANI3Y — YPOXNCAUHUX — Oanux  0a2amogaxmopHozo
n0b08020 AOCIOY.

Craructuuny 00poOKy TaHWX MPOBOISITH B TaKii TOCIIOBHOCTI:

1 — BUXiZHI JaTH 3aHOCATH B TAOJIUIIO BPOXKAiB, BU3HAYAIOTH CYMH 1
Cepe/Hi;

2- 00paxOBYIOTb CyMH KBaJApaTiB s 3araabHOro BapitoBans C,,
BapitoBaHHsA NMoBTOpeHs C,, BapianTiB C, 1 3amuuky C,;

3 — 3aranpHe BapitoBaHHS BapiaHTiB C, pO3KIIaAat0Th HA KOMIIOHCHTH —
roJIOBHI e(heKTH (haKTOpiB, 110 BUBYAIOTHCSA, Ta iX B3aEMOJIII;

4 — CcKIamaTh TAONUITIO ITUCHICPCIMHOrO aHamizy 1 MepeBipsIOTH
HYJIBOBY TillOT€3y IIOJO0 ICTOTHOCTI mii 1 B3aeMoxili (akTopiB 3a
F — xpurepiem.

Bbazamogaxmophnuit OucnepcitHuil KOMHJIEKC — ye CYKYNHICMb
BUXIOHUX cnocmepedicerb (0am), Ki 00360J1A10Mb CIAMUCTIUYHO OYIHUMU
0it0 i 63a€MO0iI0 0EKINLKOX (hakmopis, Wo GUSUAIOMbCs, HA MIHAUBICTD
Pe3VTbMamueHol O3HAKU.

3aBaaHHs.

Y oeoxgaxmopnomy Oocnioi  3x4, saxuit nocmagnewuti 8 4-x
PEHOOMIZ08AHUX NOBMOPEHHAX, 6UsYeHa Oisi 3-x epadayiil 3powenns (0 —
be3 3powenns; 1 — nomipne;, 2 — naomipne 3poutenns) ma 4-x 003 azomy
(0 — 6e3 azomy; 1 — 60; 2 — 120; 3- 240 ke/ea 0.p.) Ha 8podicail HACIHHA
basosruxy. Ilposecmu oucnepcitinuii ananiz OaHux.

Xi[ pilleHHs

1. Y Tabu. 7.1 Bu3HA4YaIOTh CyMH 1 cepenHi. [IpaBuibHICTh OOpPaxyHKIB
MEPEBIPSIIOTH 32 CHiBBITHOMEHHSIM ) P =YV =YX .

2. BusHawaioTe cymu KBagpaTiB Biaxwienb (Tabn. 6.5). 3arambhe
YHCJIO CIIOCTEPEKECHb BU3HAYAIOTH 33 (POPMYIIOFO:

N=Il,1,-n (7.1)
ne /4 — gucno rpanauiit ¢paxtopy A4, [z — uucio rpananii ¢paxropy B; n —
YHCIIO IOBTOPCHB.

3. BusnHauarote cymu kBazapaTiB i ¢aktopiB A,B i1 B3aemomii AB.

Jis 1poro ckiagarTh TaOn. 7.2, B SKy BOHCYIOTH CyMH BpOXaiB IO
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BapiaHTaX 1 3HaXOIATh HEOOXIIHI IS PO3PaxXyHKY FOJOBHHX €(EKTIB
cymu A i B.

Ta6mums 7.1
Brnus 3ponieHHs i 103 a30Ty Ha BpoKail HaciHHs 0aBOBHHUKY, 1/Ta
3poreHHs Jo3u IToBTopenHus X Cymu | Cepenni
A azotry B I 11 111 v \%
0 14 15 11 13
0 1 15 13 16 16
2 13 11 18 16
3 16 12 17 10
0 27 24 16 16
1 1 35 34 28 29
2 34 33 35 32
3 39 40 37 34
0 25 26 19 22
2 1 37 30 23 28
2 33 33 31 30
3 45 47 49 43
Cymu P >X= x=
Tabmums 7.2
BusnaueHHs ToJIOBHUX e)eKTiB 1 B3aEMOIiH
3pormreHHs A Jo3u azoty, B Cymu A
0 1 2 3
0
1
2
Cymu B > X=

4. Po3paxoByIOTh CyMy KBaapaTiB 1l pakTopy A:
C,= ZAZ +(Izn) — C npu I4-1 creneHis cBo6o a1 (7.2)
ne C — mompaBka.
5. Po3paxoByroTs cyMy KBajpaTiB s pakTopy B:
C, = ZBZ +(l,n) = C npu lz-1 creneniB cBo6oaM (7.3)
6. Po3paxoByloTh cyMy KBazpartiB ajsl B3aemozii AB:
C,p=C,—C,—C, upu(ly-1) (I5-1) creneniB ceodomu (7.4)
7. CxiamatoTs TaOnuiio aucnepciiinoro anamizy (tads. 7.3). Cremeni
CBOOOTN IJIST 3aITUIIIKY:
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C,=(N=-D=(n-D+{,-D+Uz =D+, =1z -1) (7.5

Tabmuns 7.3
PesynpTatn nucnepciiiHoro aHaiizy
Jucnepcis Cyma Creneni Cepenniit Kpurepiii F
KBajapatiB | cBoOOIH KBaJpar daxT. 05

3araneHa C, - - -
ITosTopens Cp - - -
3porienHs 4
Azoty B
Bzaemognii AB
C, - -
8. Skmo HymhOBa TinmoTe3a BiTKUIAETHCA, TO JUIS OIIHKU iCTOTHOCTI
YaCTKOBUX PI3HHUIT> BU3HAYAIOTH:

§. = s’ +n (7.6)
s, = 25> +n (7.7
HIFs = tys -5, (7.8)

9. Ominka ictoTHOCTi ToJoBHHX e(dekTiB i B3aemomii mo HIPys
BU3HAYAETHCSA HACTYITHUM YHHOM:
a) it pakropa A:

s, =~12s> +nl, (7.9)

0) nns akropa B:
s, =125 +nl, (7.10)

10. CxiagaroTs miaCyMKOBY Tabm. 7.4.

Tabnuus 7.4
Jlis1 3poIeHHs 1 103 a30Ty Ha BpOKal HaCiHHS OaBOBHUKY, 11/Ta
3porieH- Ho3u azoty, B Cepenni
Ha, A 0 60 120 240 o (axro-
=7 iz |E3 |ig ma
29 | &7 £ | £ @R )
be3 3porenns
ITomipne
Hanmipne
Cepenni mo
¢axropy B
(HIPys= )
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IIpaktruna pobota Ne 8. IIPOBIT — AHAJII3

Mema pobomu: nosnaviomMumucs 31 CMAMUCTUYHOK 0OPOOKOH
Pe3yIbmamie 8UeHeHHs CUNU Ol NOWKOONCYIOYU (hakxmopie Ha OioN02iuHi
00 ’exmu Memooom npobim-anaisy.

[lpu BuBuYeHHI cuiaM Aii MOMKOMKYIOUHX (aKTOpiB (OMPOMiHEHHS,
XiMigHI 3aco0u OOpoTHOM 31 MIKiTHUKAMH, XBOpoOamH 1 Oyp'sHaMu) Ha
OiomoriuHi  00'€KTM  IMMPOKO  BHKOPHUCTOBYETHCS  CHCIiaBHHMA
CTaTHCTUYHUN MeToX — poOiT —aHani3. [IpodiT — ue ymosni imosipnicni
eéenuyunu (B aHri. probability unit — iMOBIpHICHA OJTUHHIIS).

Hampuknan, 9yTiauBicTh TMEBHOTO BUAY IIKITHUKIB IO 1HCEKTHITUIIB
a00 OMpOMIHEHHS MOXE XapaKTepU3yBAaTUCS J03010, IO CIPUYHMHAE iX
noBHy 3aru6bens. Ilpore BumiptoBanHs neransHOi qo3u (JII) mist okpemoi
OCOOMHH MPAKTHYHO HEMOXKIIMBE, TOMY IO 3aru0elb IIKiTHUKA Bif J03H,
HaBiTh OUTBITION, HDXK JIeTallbHA, HACTYIIa€ HE Bimpa3y, a depe3 IeKiTbKa
ITHIB a00 HaBITh TIKHIB. SIKIIO X 7032 HEIOCTaTHS, MO0 CIPUYUHHUTH
3aru0enp MiIOCTITHOI OCOOMHM, II€ 3'ICOBYETHCS TaKOXK JIHINE dYepe3
TesSKUi gac. 3a e mepio; B opra”i3Mi BimOYBarOTHCS BITHOBHI TIPOIIECH.
BigHoBieHHS, IpoTe, He OyBa€ MOBHUM, 1 TOMY IIOBTOPIOBATH IOCHiA Ha
OJHHUX 1 THX caMUX O0'€KTax 3 JAESKMMH IHTEpBalaMH, KOKHOI'O pazy
30UTBITYIOYH 103y, HEMOYKHA.

To4yHO BCTaHOBHUTH 103y, sika cnpuunHse 100%-Hy neTanpHICTh, MpU
MOPIBHAUIBHIHM OLIHLI Pi3HUX (DaKTOpiB HE TINBKH HE MPOCTO, aje W He
BHIIPABIaHO Y 3B'I3KYy 3 3aTpaTol0 EKCIEPHUMEHTAILHUX O0'€KTiB Ta
010JIOTIYHO aKTHUBHUX PEUOBUH. [IpaKTHYHO MOCTATHHO BCTAHOBUTH 103,
3a skoi rtuHe 50% ocoOuH, SKy W TOpUAMAaOTh 3a ycepeqHEeHYy
XapaKTEPHUCTHUKY JICTATLHOI il MOMIKOHKYIOYOTro GakTopa i M0o3HAYAIOTh
T s

Kpurepiii JI/l5) moka3ye, sxka 0oza npenapamy (a60 OnpomiHeHHS)
HeobXiOHa 071 0anoi nonynayii, woob iMosipHicme 3azubeni 0ocobun cxiaia
50%. Leit xputepiii BU3HAYAIOTh CTATUCTHYHUM HUISAXOM. J{J1s 1IbOTO BCIO
MiAOCTIIHY CYKYIHICTh MOAIISIOTH HAa TPYNH 1 Ha KOXHY HE3AJICKHY
IpyIly, IO CKIAAA€ThCS 3 BEIUKOI KiTBKOCTI OCOOUH, IIIOThH MpernapaTom,
III0 BHBYAETHCA, B PI3HUX, yC€ 3pOCTAlOUMX A03axX. B mepmriid rpymi 3
MIiHIMQJIBHOIO 03010 3aruHyTh (200 3aXBOpIIOTH), HAINEBHO, HAWMEHII
CTiHiKi 0coOMHM; B Ipyridl rpymi, Jie mpenapaT 3aCTOCOBaHUM B OiNbLIIH
71031, OKpiM HaWMEHI CTIHKMX OCOOWH, 3arvHe INe ¥ JacThHa OUTBII
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CTIHKKX 1 T.O. TakuM YHHOM, OTPUMYEMO CTATUCTHYHO 3POCTAFOUMI
P, B AKOMY 3aru0eiib 301IbIIYEThCS 13 30UIBIICHHM 031 IIperapary.
Hns Buznauenns JI/so Oyayrots rpadik. Ha oci abcumc BigkinagaroTh
JorapuMu 103 Ipenapary, o BHBYAETHCS (a00 103M ONMPOMIHEHHS), a
10 OCi OpJUHAT — MPOLICHTHE BUPAKEHHS 3aru0ei MmiaIoCiJHIX 0COOMH,
TpaHchopMoBaHe B NpoOiTH. 3HaueHHA HPOOIT, sSKE BiAMOBINAE JAaHOMY
BiJICOTKY 3aru0eii 0COOMH, 3HaXOATh 3a TabyuIero 8.1.

Tabnuus 8.1

Tabnurs 11s1 epeTBOpeHHs % YacToTH 3arudeni 0coOuH y mpoodiTh
3aru- 0 1 2 3 4 5 6 7 8 9
0enb,
%
0 - 2,67 12,95 3,12 | 3,25 | 3,36 | 3,45 | 3,52 | 3,59 | 3,66
10 3,72 | 3,77 | 3,82 | 3,87 | 3,92 | 3,96 | 4,01 | 4,05 | 4,08 | 4,12
20 4,16 | 4,19 | 423 | 426 | 4,29 | 4,33 | 4,36 | 4,39 | 4,42 | 4,45
30 4,48 | 4,50 | 4,53 | 4,56 | 4,59 | 4,61 | 4,64 | 4,67 | 4,69 | 4,72
40 4,75 | 4,77 | 4,80 | 4,82 | 4,85 | 4,87 | 4,90 | 4,92 | 4,95 | 4,97
50 5,00 | 5,03 | 5,05 | 5,08 | 5,10 | 5,13 | 5,15 | 5,18 | 5,20 | 5,23
60 5,25 | 5,28 | 5,31 | 5,33 | 5,36 | 5,39 | 5,41 | 5,44 | 5,47 | 5,50
70 5,52 | 5,55 | 5,58 | 5,61 | 5,64 | 5,67 | 5,71 | 5,74 | 5,77 | 5,81
80 5,84 | 5,88 | 5,92 | 595 | 5,99 | 6,04 | 6,08 | 6,13 | 6,18 | 6,23
90 6,28 | 6,34 | 6,41 | 6,48 | 6,55 | 6,64 | 6,75 | 6,88 | 7,05 | 7,33

3aBaaHHs.
Buxooauu 3 euxionux oanux (mabn8.2), obpooumu  Oawi

cnocmepedicens, nodyoysamu 2papix, wo Xapakmepusye 3alelCHICMb
"echexm-003a" i eusnawumu J[s0, Jss, JT o9 .

Tabmuus 8.2
Bruus 103 quxiopodocy Ha 3arubens pucoBOTroO JOBIOHOCHUKA
Jo3a,mr/n 1 4 8 10 16 32 46 64

3arubens,% 16 20 58 72 82 88 93 96

X1 pilreH st
1. Biacorok 3armbeni pHCOBOTO IOBTOHOCHWKA TpaHCchopMyBaTth 3a
Tabu. 8.1 B MOBHI OJTMHUII — IPOOITH 1 3aHECTH JIO TOMOMiXKHOI TabJ. 8.3.
Takox 70 TabnMii 3aHECTH O3 1 BIACOTOK 3aru0esii, MepeTBOPEHI B
JECSTKOBI JiorapuMu.
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Taommumsa 8.3
JomomixHa TaOIuIs
Hoza, mr/n | Cepenns [TeperBopeHi 3HaYSHHS 103 1 BIICOTKY
3arubenn,% 3arubeni
1g/1 (Bicp X) 3Ha4YeHHs NpooiIT (Bich Y)

2. 3a pgaHuMH JomoMiKHOI TaOmuii mnoOyayBaTu rpadik, KA
BHpaxkae 3allexHicTh "edekr-mo3a". Ha oci abcmuc BigKIamaroTh
Jorapumu 103, a Ha 0Ci OpAWHAT — 3HAYEHHS MPOOIT.

3. 3a 3HAlIeHNMU TOYKaMHU MPOBECTH MPAMY JiHIIO, MO KA IIISIXOM
inrepnossii Bu3HaunTh J1 50, J1 55, J1 lo9 .3p0OHTH BUCHOBKH.

—

IMUTAHHSA 111 CAMOKOHTPOJIIO
JI71s1 90T0 BUKOPUCTOBYETRCS TIPOOIT-aHAITI3?
Ha3zgiTh ocobmauBocTi BusHaueHHS J1/15(.
Sk 3a rpadikom 3anexHocTi "edekT-m03a" BUZHAYUTH 3HAYCHHS
7103, IO BiJINIOBiIAIOTh TICBHOMY BiJICOTKY JICTAIBHOCTI?
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