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BCTYIl

EdekTuBHICTh 1 SKICTb HAayKOBOI pOOOTH, pe3yJbTaTUBHICTh
JOCHIKEHb B arpOHOMI1 BU3HAYAETHCA METOAUYHUM PIBHEM TUIAaHYBAaHHS 1
MOCTAHOBKHM TOJILOBUX 1 JIaDOPATOPHUX EKCIIEPUMEHTIB Ta METOJaMH
IIPOBEACHHS CTATUCTUYHOI 0OPOOKH EKCITEPUMEHTAJIBHUX JIaHUX.

MeTtorw HaBuaabHOI AUCHUIIIIHU «OCHOBH HAyKOBUX JOCIIPKCHb B
arpoHoMii» € copmyBaTH y CTyAEHTIB Hampsmy miarotoBku 6.090101
«ATpoHOMIsI» OCBITHBO-KBaJi(pikaiiitHOro piBHs «bakanaBp» kBamidikarii
3212 «TexHoyor 3 arpoHOMii» CUCTEMY 3HaHb 1 HABUYOK 3 METOIB 1
opraHizaiii  NpOBEACHHS JOCIHIDKeHbh y  cdepi  3emiepoOcCTBa,
POCIMHHUITBA, arpoximii, (p1310JI0T11 POCIIHH.

3aBaaHHs KYPCY — OCBOITH 1 3aKpIUTH Ha MPAKTUYHUX 3aHATTIX
HaWBaXJIUBIII PO3IIIN JUCHUILUTIHN, B TOMY YHCII :

- OCHOBHI IOHATTS 1 €IEMEHTH METOJIUKH TI0JIbOBOTO JIOCTIY;

- PO3MIIIIEHHS BapiaHTIB y MOJIbOBOMY JOCIIIi;

- IUIaHYBaHH$ MOJBOBOTO JOCIIY;

- TEXHiKa 3aKJaJaHHs Ta MPOBECHHS MOJbOBOTO JOCTIAY;

- JOKyMEHTAIllsA Ta 3BITHICTh B HAYKOBO-AOCIIAHIN pPOoOOTI;

- MareMaTW4yHa CTaTUCTHUKA, EMIIPUYHI Ta TEOPETUYHI PO3TOALIH;

- pO3paxyHKH CTATUCTUYHHUX XapaKTCPHUCTHUK;

- CTaTUCTUYHI METOJU MEPEBIPKH T1MOTE3;

- JIUCTIepCIMHUN aHaI3 OJHO- Ta OaraTo(hakKTOPHUX JTOCIIIIB;

- KOpeJISLis, perpecis, CKiIagaHHs PIBHSIHb perpecii AJis JIHIIHOI Ta

KPUBOJIIHIMHOT 3aJI€KHOCTEH.

VY pe3ynbTaTi BUBUCHHS JUCHHUIUIIHA CTYJEHT TOBUHEH 3HAMU:

- CYTHICTh 3arajJbHOHAYKOBHUX 1 CIEI[iaJJbHUX METOJIB JOCHIiIKEHb B

arpoHOMIi;

- TOJBOBUM JOCIHIJ SIK OCHOBHUM METOJ B arpoHOMii, MPUHLIUIH

HOT0 TIJIaHyBaHHSI Ta MPOBEICHHS;

- METOIHWKY 1 TEXHIKY 3aKJIaJaHHs IMOJIbOBOTO JOCTIAY;

- 3MICT CIIOCTEPEKEHDb Y TTOJIbOBOMY JTOCIIJi;

- 0COOJIUBOCTI 3aKJaJaHHS Ta TMPOBEJACHHSA IHIIMX CIHEI[laJbHUX

METO/IIB JOCIIDKCHHS B arpOHOMIT;
- METOJMKY BUKOHAHHS CTATUCTUYHOIO aHAII3y €KCIIEPUMEHTATBHUX
JTAHUX 1 BAKOPUCTAHHS MOTO PEe3yJbTaTiB JJIsl iX IHTEpIpeTaIlli.

Ha mijicraBi HaOyTHX 3HaHb CTYACHT TOBUHEH yMimu:
- 3aKJIACTH IMOJIbOBUM, BereTalllMHUN UM JII3UMETPUYHUN JTOCIIIH;



- BIANOBIAHO JI0 IpOrpaMu JOCIIPKEHb IMPOBECTH B HUX OOJIKH 1
CIIOCTEPEKEHHS;

- 3JIMCHUTU CTAaTUCTUYHUM aHal3 EeKCIEPUMEHTAbHUX JaHHUX
BiANOBIAHO A0 OOpaHOTO METOAYy 1 JaTh OIIHKY SKOCTI
MIPOBEICHOMY JIOCIITY;

- BECTHM HEOOXIJHY JOKYMEHTAIlII0 JOCTIIIB Ta CKJIaJlaTh Ha il OCHOBI
HayKOBHH 3BIT.

HaBuanbna gucoumniaina «OCHOBM HAyKOBUX JOCHIIKEHb B
arpoHOMii» B HaBYaJIbHOMY IUIaH1 MiJATOTOBKU CTYJEHTIB B YMOBax
OCHOBHUX MOJIO)KE€Hb BOJTOHCHKOTO Mpolecy BiAMOBIAAE 2 3aJT1KOBUM
KpeautaMm — 72 roauHu. JlMCUMIUIIHA CKJIaga€eThCcs 3 JABOX OJIOKIB
3MICTOBUX MOAYIIB (OCHOBHHUX 11 PO3JUIIB), SIKI MICTATH Yy c0O1
OnMM3bKI 3a 3MICTOM TEMH JIEKIIA Ta MNPaKTUUYHUX 3aHATh,
IHAUBIAYyaldbH1 3aBJAaHHS Ta 1HII OpraHizamiiiHi ¢opMH HaBYAIbHOTO

poIiecy.



JIABOPATOPHA POBOTA Ne 1
Tema: O0uMC/ICHHS CTATUCTUYHUX XaPAKTEPUCTUK MAJIOI BUOIPpKH 32
KiJIbKICHOI MIiHJIMBOCTI
3aedannsn: OOUNCIUTU CTATUCTUYHI XapaKTEPUCTUKU MaliuX BHOIPOK 3a
BUXIJTHUMH JAaHUMH, HaBeJCHUMU B Ta0amI 1.1.

Taoauusa 1.1
Ypo:xxalHICTh COHSIIITHUKY 3aJI€2KHO Bijl
PIBHOMIPHOCTI BHECEHHSI JOOpPMB, 1I/Ta
[ToBTOpHICTH
Buecenns 1o6pus
I II I11 IV
PiBHOMIpHE 18 19 16 15
HepiBHOoMipHE 19 8 24 19

Ipuknagd: OOUKCIUTH CTATUCTUYHI XapaKTEPUCTUKU MaJIUX BUOIPOK
3a BUXIJTHUMH JaHUMH, HaBEJICHUMU B Ta0OIMIl 1.2.

Jns  Manmux ~ BUOIpOK ~ OOYMCHIOIOTH  Taki  CTAaTUCTUYHI
XapakTEepUCTUKU:  CepelHI  apuMeTU4Hi, JAUCIEepCli, CTaHJApTHI
BIIXUJICHHS, KOe(IIlIEHTH BapilOBaHHS, MOMUJIKH BHUOIPKOBUX CEPEIHIX,
IPAaHUYHI  OLIHKA  CEepelHIX apu(PMETUYHUX, BIAHOCHI TOMUIKHU
BUOIPKOBUX CEPEJIHIX, TOUYHICTh JOCIIY.

Taoumus 1.2
YpoxkaiiHICTh COHAIITHUKY 3aJ1€5KHO Bijl
PiBHOMIPHOCTI BHECEHHS J100pPUB, 11/Ta
[ToBTOpHICTH
Buecenns 1oopuB
I 11 111 1Y
PiBHOMIpHE 16 18 15 15
HepiBHoMipHe 18 7 22 17
Cepeanss  apudpmernuna  (X). 0oOYHCIIEHHS
XapaKTEepPUCTUKU  Bapiloloul  O3HAKU  (Pe3yjbTaTH  CIIOCTEPEIKEHB)

MO3Ha4Yal0Th 3HAKOM X, a KUIbKICTh MOBTOpHOCTEW — n. Tomi cepeaHto
apu(METHUHY PO3PaxOBYIOTh 32 (POPMYIIOI0
Pt
n
Jlns  BapiaHTa 3 pIBHOMIPHUM BHECEHHSIM JIOOpHB  CEpeIHS

apudMeTHIHA

Z:ZX:16+18;15+15:6;I:16 wra.
n
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Jlnsi BapiaHTa 3 HEPIBHOMIDHUM BHECEHHSIM JOOpUB CEpeaHs
apupMeTHIHa

ZX:18+7+22+17:64:16 wra.
n 4 4

Otxe, cepeaHl apuMeTudyHl OJHAKOBI, ajiec po3Max BapilOBaHHS
(R) B HuX pi3HMii. 3a piBHOMIpHOTO BHEeCEHHS NOOPUB R;=X,, 0 -Xnin=18-
15=3, a 3a HepiBHOMIPHOTO R,=X,,,~Xnin=22-7=15, TOOTO ypOXaliHICTh
COHSIIIHUKY CHUJIBHIIIE Bapito€ 3a HEPIBHOMIPHOTO BHECEHHS T0OPUB, KOIU
CTBOPIOETHCS CTPOKATICTh POJIOYOCTI TPYHTY.

Cepenns apudmeTnyHa € OCHOBHOIO
XapaKTepUCTUKOIO  KOKHOT'O  BaplalmifHOro
XapaKTEPUCTUKH JIUIIIE MMOSCHIOIOTH OCHOBHY.

Jlucnepcist (S°) - me cepemniii KBagpaT BiAXWICHb KOXKHOTO HIICHA
Bapiaiiinoro psaay (X X, ...X,)BiI cepelHbOi apu(PMETU4HOi;, Iie
MOKAa3HMK, SKUW TIOBHIIIE 3a po3Max Bapiallli XapakTepu3ye BapialliifHi
panu. Jucnepcis o0uucatoeThes 3a GopMyIioro

52 ZlX- ) .
n—1
s 11 po3paxyHKIB CKJIQAa€ThbCs JONOMIXKHA Taomuus 1.3, B sKy
BHOCATH PE3YyJIbTaTH CIOCTEPEKEHb (MaHi 3 Tabnuii 1.2).

XZZ

CTATUCTUYHOIO
pany, a BCl 1HII

Taomuus 1.3
OQ0uncieHHs KBAIPAaTIiB BiIXWJIEHDb Bi/l cepeIHbOI apu(PMETHYHOI

Buecenns 1oopuB

PiBHOMIpHE HepiBHoMipHe
n| X | X-x | X-0° |n| X | X-x (X-x)

1 16 0 0 1 18 2 4
2 18 2 4 2 7 -9 81
3 15 -1 1 3 | 22 6 36
4 15 -1 1 4 | 17 1 1

x=16 | 2(X-x)=0| 3 (X —x)*=6 x=16 | 2(X-x)=0 | (X -x)*=122

[TlincraBuBIIM oOjepkaHl AaHi (CyMHU KBaJpaTiB BIIXWUJICHb) Y
HaBeJIeHy (HopMyITy OTPUMAEMO TaKi TUCIIEPCIi:
S5=L=2; Sj=£=40,67.
4-1 4-1

[x nopiBHAHHA moOKa3ye, IO B JAPYyroMy BapiaHTi, Jie a00pHBa
BHECEH1 HEPIBHOMIPHO, AucHepcis Oyna B ABAAUATH pa3iB OUIBIIOI, HIXK
3a pIBHOMIPHOTO BHECEHHS JOOPUB.
Jlucniepcis BUKOPHUCTOBYETHCS HE JIMILIE IS XapaKTEPUCTUKU




BapilOBaHHSA JOCIIJPKYBAaHMX TIIOKa3HMKIB, a W i1 OOYMCICHHS
CTaHJIapTHOTO BiaxXuJieHH ()S).
CranpaprtHe BigxuiieHHs1 (S) oO0YHUCTIOETHCA 32 HOPMYIIOIO

S=s?.
Jlns mepimioro BapiaHTa S1=1/S12 =\J2=141 1u/ra, a g JIPYroro

= /S = /40,67 = 6,38 1/ra.

CrangapTHEe BIJIXWJICHHS BUPAXKAETHCS Y THUX K€ OJUHHMILIX, IO 1
cepenHs apupMeTuyHa.

SKi10 y JOCHIIKEHHSIX MOPIBHIOIOTh MIHJIUBICTh O3HAK, II0 MarOTh
pI3HI OJWHMIN BUMIPY (LICHTHEPH, IITYKH, CAHTUMETPHU TOIIIO),
JTUCIIEPCiss 1 TaKOX CTaHAapTHE BIAXWICHHS ISl TaKUX HOplBHHHB
HeMpuaaTHi. Y TaKWUX BUIMAAKaX JOILIBHO KOPUCTYBATHCS KOE(ILIEHTOM
BapIIOBAHHS.

Koedinient BapiroBanHsi (V) — 11¢ BIIHOIICHHS CTaHIapTHOTO
BIJIXWJIEHHS JIO CEPEIHbOI apu(METHUHOI, 110 BUPAKAETHCS Y BIACOTKAX 1
0OUMCITIOETHCS 32 (POPMYJIOIO

V‘%—S 1 00
X
Jlia mepumoro Bapianta V; = # =8,81%, nna gpyroro

v, = 838100 _ 39 879,
16

OTxe, CTPOKAaCTICTb  POAIOYOCTI TPYHTY, HPHU3BOJIUTH IO
HEBUPIBHSIHOCTI YPOXKaMHOCTI COHSIITHUKY, TOMY 110 BapitOBaHHS BPOXKAIO
3HAYHO OUIBIIIE 32 HEPIBHOMIPHOTO BHECEHHS JOOPUB.

IIpaBuiio: BapitoBaHHS YMOBHO BBaXalOTh HE3HAYHUM, SKIIO
koedimienT #oro He mnepeBuiryel0%; cepenHiM, KOJIU Koe(illeHT
BapitoBaHHs NepedyBae B Mexkax 10-20%; 3HaYHKUM, KOJIM BiH IEPEBUIIYE
20%.

BapitoBaHHs BpoXar OUIBIIOCTI MOJBOBUX KYJIbTYpP CTaHOBUTH 8-
12%. MeHiie BapitOBaHHS BPOXKAal Yy KYJIbTYp 3BHYAHHOIO PSIJKOBOTO
criocoOy ciBOU, O1IbIIE — Y TPOCATTHUX.

Cepenni apu@MeTHUHI MarOTh CBOI1 MOMWIKH, SIKI CIIPUUYHHSIOTHCS
BHACJIJOK HEMOBHOI'O MPEACTAaBHUITBA BHOIpKOBOi CykymHocTi. [li
MOMUJIKM BJIACTHBI JIMIIE BHOIPKOBOMY METOAY JOCTIIKEeHb, a ix
YUCEJIbHE 3HAYEHHs 3aJI€XKUTh BiJ CTYNEHS MIHJIUBOCTI JOCIIIKYBaHUX
O3HAaK 1 00CST1B BUOIPKHU.
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Iomuaky BuOipKkoBOi cepeaHbOI (Sx) 0GUHCITIOTD 3a dbopmyn0r0
¢ _ S(X-x)? |87
X n(n-1) n

VY HaBeneHOMY MPUKIIAJI JJIsl IEPIIOTO BapiaHTy

2
S; ;= \/; =0,71, a Uit Ipyroro S = 40;67 =3,19.

3HAYEHHS TOMUJIOK BUKOPHUCTOBYIOTH /ISl iIHTEPBAJIbHOI OLIHKH
cepeaHix apuMeTnuHUX 32 GOPMYJIIOIO
xtr-5-.
X

3a OLIIHKM Ha piBHI IMOBIPHOCTI Py 95 3HaUeHHS t fopiBHIOE 3,18 , a 3a
P0,99 - 5,84

3 ypaxyBaHHSM ITMX I[IOKa3HUKIB MEKOBE 3HAUYCHHS CEpPEeIHbOI
apu(METHUYHOI JJIs TIEPIIOTO BapiaHTa CTAHOBUTH

16+3,18-0,71, Ta 16+5,84-0,71.

Lle o3Hauae, 010 Ha piBHI Pj 95 MEXOB1 BEJIMYMHU CEPENHBOT
apupmernyHoi OynyTs 13,74+18,26, a Ha piBHI Py g9 — 11,85+20,15.

BinHOCHOI NOMWIKOKW BHOIPKOBOI CepeIHbOI HA3MBAIOThH
BIJIHOIIIEHHS TIOMHJIKH BUOIPKOBOT CEpPeHBOT apru(METUUHOI, BUPAKEHOI Y
BIJICOTKaX, 1 BU3HAYAIOTh 3a (DOPMYJIOIO

S--100
S %=—"—=—.
X
Jl1s1 BapiaHTa 3 pIBHOMIPHUM BHECEHHSIM JIOOPUB BIJTHOCHA TTOMMIJIKA
BUOipKOBOi cepeHbOi S ;% = % =4,44%, a nns Bapianta 3
3,19-100

HEPIBHOMIPHUM BHECEHHAM J00pUB S, , % = =19,93%.

3anexHo BiJ 3HAYCHHS BIJHOCHOI MOMUJIKH POOJISATh BUCHOBKH IIPO
TOYHICTh Aocaigy — 1ie pi3Hunsg Mk 100 % 1 BIAHOCHOIO TOMUJIKOIO
(T=100% - S} %).

IIpaBuJI0: YMOBHO TOYHICTh BBXXAIOTh BUCOKOIO, SIKILO 11 3HAYCHHS
He nepeBuIlye 3 %, cepeaHboI0 — KOJIU BOHO CTAaHOBUTH 3-6 % 1 HU3bKOIO
KOJIM TIEPEBUIILYE
7 %.

J171s1 301IBIIIEHHS] BUCOKOT TOYHOCTI IOCHITY, C11 10aTH Mpo Te, 100
JOCITIKEHHS POBOIMIIMCSI Ha BUPIBHSIHUX 32 POJIOYICTIO TUIOIIAX.
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JIABOPATOPHA POBOTA Ne 2
Tema: O0UYMCICHHS CTATUCTUYHUX XaPAKTEPUCTUK BeJIUKOI BUOIPKH
3a KUIBLKICHOI MiHJIMBOCTI

3aedannn: OOYUCIUTA CTATUCTUYHI XAPAKTEPUCTUKU  BEJIMKOI
BHOIPKH 32 JAHHMH [0 KiIbKOCTI JMYMHOK KIOMA YEPeNamK{ Ha 1 M.
Bapiamiitnuii psig Bxiarodae 50 moBtopens: 33, 29, 11,38, 63, 14, 34. 10,
53, 2,37, 17,22, 13, 50, 28, 16, 33, 33, 28, 2, 23, 39, 48, 32, 31, 26, 27,
46, 18, 53, 32, 43, 59, 26, 70, 39, 29, 36, 37, 25, 47, 69, 31, 39, 49, 47, 35,
57, 26.

Ipuknagd: OOYUCIUTA CTATUCTUYHI XApPAKTEPUCTUKU  BEIUKOI
BUOIpKHU, SKa BKJIIOYA€E JOBKUHY cTeOna 40 pocIuH 03UMOi TIIEHMI
(Tabnuis 2.1).

Po3mintytoTs 1oBKHHY cTeO1a 40 poCIuH y 3pOCTal0uoMy HOPSIKY:
27,31, 33, 33, 35, 36, 36, 36, 36, 36, 36, 36, 36, 36, 37, 37,37, 37, 37, 37,
37,37, 37, 38, 38, 38, 38, 38, 38, 38, 39, 39, 39, 40, 40, 41, 41, 42, 43, 44.

BusHayaemo yucJio rpyn

g =+/n=4/40 =6.

Bu3znavaemo iHTEepBaJ rpynu
X =X 4427

max Min

q 6

2

=3.

I=

Taoauusa 2.1
JlomomizkHa Ta0 MU 1151 00pOOKHM BapiauiiiHOTro Py
BEJIMKOI BUOIPKH JTOBKHUHM cTE01a 03UMOI IIIEHHUIT]

IntepBan | Cepenne | Yactota fi X X* frX*
rpyInu 3HAYEHHSI f
rpymnu, X
27-29 28 1 28 784 784
30-32 31 1 31 961 961
33-35 34 3 102 1156 3468
36-38 37 25 925 1369 34225
39-41 40 7 280 1600 11200
42-44 43 3 129 1849 5547
x =374 Yf=40 | X fX=1495 | ¥X*=7719 | 3fX* =56185

Po3paxyHk# poBOJATE y TakKiil MOCIITOBHOCTI:
Cepennst apudpmMeTnvHa

}=Zf'X=1495=37,4 CM.

n
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Jucnepcis

X ) Y- (Y fX) +n56185-1495° + 40

S? =7,95
n—1 n—1 39
CranaapTHe BiIXWJIEHHSA
S=+8%=.7,95 = 2,82 cm.
KoedimienT Bapiamii
- S-100 _ 2,82-1007’54%.
X 37,
ITomuka BUOIPKOBOI cepeaHbOI
S- = o) = 2,82 = 2,82 =0,45 cm.
*x Jn 40 6,32
BigHocHa momMuika BUOIPKOBOI cepeHbOL
S--100 .
S-%=— = = 0,45-100 =1,20%.
* X 37,4
InTepBaNbHY OLIHKY CepeIHHOT HA PIBHAX IMOBIPHOCTI CKJIAIAOTh:
3a P0’95:
XLt ;- S-;

37,4x2,04-0,45;
37,4+£0,92(36,48 ~ 38,32).
3a Py go:
xtt, 5 S-;
37,4+2,75-0,45;
37,4+1,24-(36,16 +~ 38,64 ).

Bucnoexku:

Cepenns apudMeTHYHA BUCOTH POCITMH 03UMO] IITICHUII JOPIBHIOE

37,4 cm.

2.

Koedimient Bapiamii 7,54% CBIIUUTH NMPO HE3HAYHE BapIIOBAHHS
BHCOTH POCIIHH.

. 3HaueHHsA BIJHOCHOI NOMMIKHA 1,2% CBIJUUTH IIPO JTOCUTH BHUCOK
9

TOYHICTh OOUYHCIICHHS CEPEIHBbOIT apU(PMETHUHOL.

. [lo maHoro BapianiiiHoro psiay Ha piBHI Pg¢s HajlexkaTb pOCINHU

BUCOTOO 36,5-38,3 cM, a Ha piBHI Pjg9 — 36,2-38,6 cM. VYci 1HmN
JIaTH, 0 HE BBIMIILIN /10 IHTEPBAJTY OI[IHKU Ha 000X PIBHAX HAAINHOI
IMOBIPHOCTI, HE HaJe)kaTh [0 JAHOTO BapialiifHOTO psIAy 1
BBAXAIOTHCSI HEXapPaKTEPHUMU JIJIs1 HHOTO.
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JIABOPATOPHA POBOTA Ne3
Tema: O0UNCICHHSA CTATUCTUYHUX XAPAKTEPUCTUK BUOIPKH 32
SIKICHOI MiHJIMBOCTI

3aeoanns: Ilicis 30upaHHA KapTOIUNl BHUSBWIOCS, 10 Y COPTY
JIyroscbka 13 100 6ynb0 (N;) He ypaxenumu (itopToposom Oyio 85
(ny), ay copty Cnop’sHka 13 100 0ynb0 (N,) — nutie 97 (n,).

IHpuknag: Ilicns 30upaHHs KapTOIUIl BUSIBUJIOCA, IO y COPTY
INatumHcbkuit 13 100 6ynp0 (N;) sxkicaumu 0ynu 80 (n;), a 'y copty Ickpa
13 100 6ynb0 (N,) — qumie 70 (ny).

Obyucaumu cmamucmuyHi XapaKmepucmuxu.

Jlns aHamizy BapialllfHUX PSAiB SKICHOI MIHJIMBOCTI OOYHMCIIIOIOTH
TaKl CTATUCTUYHI XapaKTEPUCTUKHU: YaCTKy HAABHOCTI O3HAKH (p); YACTKY
BIJICYTHOCTI O3HAaKU (¢g); TMOKA3HUK MIHJIMUBOCTI SIKICHOI O3HAaKu —
ctangaptHe BiaxwieHHs (§); koedimienT Bapiamii (V) 1 TOMUIKY YacTKU
(S)).

YacTka HassiBHOCTI 03HAKH (P) — 1€ BITHOILIICHHS KUIBKOCTI 00’ €KTIB
3 IaHOIO O3HAKOI0 (1) 10 3arayibHOTO 00csry BuOipku (V). OOUHCIIO0TH 1i
3a hopmynow p=n: N .

Bu3HauaoTh YacTKy HAasBHOCTI O3HaKU P; 1 P, y KOXKHOTO 3
HaBEJCHUX COPTIB:

P,=n; ~N;=80-+100=0,80 abo 80%;

Py,=n,+N,=70-+100=0,70 aoo 70%.

Yacrka BIiICYTHOCTI O3HAKH — 1€ PI3HUIA MIXK OJUHHUIICIO 1
YaCTKOIO HAsSBHOCTI O3HaKkW. [0 9acTky OOYHCITIOIOTH 3a (HOPMYIIOI0
q=1-p;. Ana nocmimxyBaHux coptiB ['arumHcbka 1 Ickpa dyacTka

BIJICYTHOCT1 O3HAKH ¢; 1 ¢, BIIMOBIIHO CTAHOBUTHUME:

q;=1-pl = 1-0,8 = 0,2 yacmka a6020%;

q:=1-p2=1-0,7 = 0,3 uacmka a6030%.

Skmo gocaimKyBaHUM 00’€KT Mae JIWIIe JIBl Tpajallii, MOKa3HUK
MIHJIMBOCTI § 004uCTI0I0TH 32 popmysioro S =/P - q.

HAust copry arumaceka S =./p; -4, =0.2-0.8=~0.16 =0.40, a

nist copty Ickpa S =+/p, -q, =~/0.3-0.7 =/0.21 =0.46 .
Makcumasnibie 3Ha4enHs (0,5) MIHIMBOCTI MalOTh 32 YMOBH, SIKIIIO

P=q=0,5 (S0 =P -4 =+0,5-0,5=0,5).

Sxmo 00’eKT AOCHITKEHb Ma€ He JBi1, a OUIbINE Tpajarmii, TO s
Takol BHUOIPKM TMOKA3HUK SAKICHOI MIiHJIMBOCTI (§) OOUYHCIIOITh 3a
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dopmynoro S =%p;py...p,, A€ Pi P2 ---Pn — HYACTKA O3HAK 13

3arajibHOro 00CATY BUOIPKU; N — KUIBKICTh Ipajalliil O3HaK.

[loka3HMK  MIHJIUBOCTI  BUKOPUCTOBYETbCS IS  BU3HAUCHHS
koediunicnra BapiloBannsa (J),) [AK BiIHOIIEHHA ITOKAa3HMKA MiHJIMBOCTI
(.8) 1o 1ioro MakCUManbHOTO 3HAYEHHS (S},4,) BUPAKEHOTO B MPOIIEHTAX.

OO0uncIoeThCsa KoePilieHT BapitOBaHHS B IIPOLIEHTAX 3a (HOPMYJIOHO

v, = S -1 00'

Smax
st copty I'aTunHChKa KOe(IlI€eHT BapitOBaHHSI CTAHOBUTUME:
8,100 _0,4-100

V =80%,
s 0,5 ’
11 copry Ickpa
S, 100 :
V= 2 =0,46 100=92%.
S nax 0,5

MakcumanbHe 3HaueHHs Koedimienta BapiroBanHs — 100% OyBae 3a
8= Sna=0,5.

JIns  OIIHKKM TOYHOCTI y BHU3HAUYCHHI BHUOIPKOBHX CEpPEIHIX
apupMETUUYHUX 3a SKICHOI MIHJIMBOCTI BHUPAXOBYIOTh MOMMJIKY
BHOIpKOBOI cepeaHbOi apupMeTHIHOI 32 (OPMYJIOIO

S
S, =——.
P JN

CTOCOBHO /10 aJIbTEPHATUBHOT MIHJIMBOCTI BOHA MAaTUME BUTJIST
P UN N N

Pi191 0.8-0.2
a1 copry I'atumHceka §,; = = =0.040, a nus
A copry . \/ N 100 8
P29 0.7 -0.3
copty Ickpa §,, = = =0.046 .
PLYTEEPE 22 \/N J 100

InTepBaNbHYy OLIHKY TOMUJIKH BHOIPKOBOI CEepeHhOI POOJIAThH 3a
Gopmynoro P£¢ .S,

Ha piBHi iMoBIpHOCTI Py o5 3HauCHHS =1,98, a Ha piBHI P() o9 =2,63.

Jlist copty 'aTumHCBKa 111 1HTEpBAIM CTAHOBUTUMYTH JUI P1BHSA Py o5
0,80 £ 1,98-0,04 to6TO0 0,80+0,08(0,72+0,88), a s piBHA Pgog
0,80+2,63-0,04 To6T0 0,8+0,105(0,72+0,90).

Jns  copry Ickpa Ha 1uMX pIBHIX, BIAMNOBIJAHO, 1HTEpPBaJIU
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ctranHoButuMyTh 0,70£1,98:0,046 abo 0,70 = 0,09(0,61+0,79) 1
0,70+2,63-0,046 a6o 0,70 = 0,12(0,58+0,82).

Pesynbrati  cmocTepekeHb  JI0O3BOJIATH BBa)KaTH, IO YacTKa
310poBHUX OYyJIbO KapToIui copTy ['aTumHChbKa MOke cTaHOBUTH 72-88%, a
copty Ickpa — 61-79%. lle o3Hauae, mo copT ["'aTYMHCHKUNA CTIAKIIIUHN 110
XBOP00O, Hix copT Ickpa.

JInsi BU3HAYEHHS JTOCTOBIPHOCTI PI3HUINI MDK YaCTKaMHM HAasIBHOCTI
O3HaK 00YMCIIIOIOTE (PaKTHYHHMH KpuTepiil CTionenTa (7;)

PN o Sut ¢ SN 0,80-0,70 _ 0,10 _o10_,
" P, P J 0,80-0,20 070-0,3 0,0016+0,0021 006
N, N, 100 100

daktrunuil kputepii CTIOJeHTa MOPIBHIOIOThH 3 TEOPETUYHUM, KU
NpuiMaroTh 3a 10JaTKOM | 3a 4KClIOM CTYIEHIB BUIbHOCTI ¥ = 100,

Vp=(Ny—1)+(N,—-1)=(100-1)+(100-1)=99+99=198.

ITpu v, mo nopisHioe 100 1 OinbIe, KpUTEPIi £y,95=1,96, a ),99=2,58.

Sxmo daxrnunuil xpurepiin CTroneHTa tp TOPIBHIOE TEOPETUYHOMY
a00 OUTBIIMI 32 HHOTO, TO PI3HUIIA JOCTOBIpHA 1 HaBnaku. Kopucrtyrouncs
UM TIpaBUJIOM, pOOJIATH BHMCHOBOK: OCKUIbKM Kputepid CrrofeHTa
(dakTUYHUN MK BapiaHTaMd CTaHOBUTH 1,66, 110 3HAYHO MEHIIE
TEOPETUYHUX KPUTEPIiB HA 000X PIBHAX HAJINHOT IMOBIPHOCTI, TO Yy
KapTomuli copty Ickpa B3HMXKEHHS 3J0pOBUX Oyiab0 HEIOCTOBIpHE
MOPIBHSHO 3 COPTOM [ 'aTUNHCHKUM.
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JIABOPATOPHA POBOTA Ne4
Tema: IliaroroBKa JaHUX MPO BPOKANHICTD 10 CTATUCTUYHOIO
aHaJI3y
3ag0anns:

1. OOuucnuTu cepenHio apuMETUUHY 3Ba)K€Hy, SKIIO 3 IUIONI 5 ra
310pasin 1o 42,3 1EHTHEPIB MIIEHUIIl 03UMOi, a 3 IUIOIIl 8§ ra — Mo
53,7 1ieHTHEepIB.

2. IlpoBectu OpakyBaHHSI CYMHIBHUX JaT, SKIO Y AOCII/I, € BUBYABCS
BIUIMB 103 JOOpPUB HA yPOXKAWHICTh TMIIEHUL O3UMOI 3a
MIOBTOPHOCTSAMH, BOHa Oyna 65,8; 33,5; 56,2; 55,8 1/ra.

3. BigHOBUTH BTpayeHy Jary, SKIIO y JOCHI/l, J¢ BUBYABCS BILIWB
pI3HMX TMOMNEPEAHUKIB Ha YPOXKANMHICTh TMIIEHHUL O3MMOi, IO
YPOKalHICTh Y PI3HUX MOBTOPEHHSX IMOKa3aHO y Tabuwuill 4.1.

Taoauus 4.1
YpoxkaiiHiCTh NIIeHU i 03UMOI MiCJIsl MONEePeTHUKIB, 1I/Ta

Howmep [Tonepennuku [TOBTOpHICTH
BaplaHTa I I1 II1 1Y
1 Bbaratopiuni TpaBu Ha Xgimm 52,7 53,1 52,9
OJIH YKIC
2 Buko-oBcsiHa cyMinika 45,8 46,3 48,9 48,7
3 I"opox 45,3 46,7 47,5 49,1
4 Kykypynsa Ha cuioc 25,3 26,4 27,8 24,5

3a0KpyrJjieHHsl 4YHceJ eKCIHepPUMEHTY CiiJ  TpPeACTaBISATH

TpU3HAYHUMU yuciaamMu. Hanpuknaa: ypoxalHIiCTh IIyKpOBUX OypsiKiB 528
1/ra; mmeHuil o3umoi — 53,4 mn/ra; HacigHsa sronepHu 3,17 1yra.
IToka3HUKH, MEHIII 33 OJIMHUII0, BUPAKAKOTHCA TUCTYHUMH — 0,529.

YuCno OKpyIIOETHCS 10 OUTBIIOTO, SKIIO MICIS HBOTO CTOSTh HU(PH 5
1 OLIBIIIE, TA HABIAKHU.

Hanpuknan, yncno 0,8523 okpyrmroerbesa go 0,852, a yucno 0,8545 —
1o 0,855.

O04uc/IeHHs cepeaHiX apupMeTHUYHHUX

IIpocti cepenni apudMeTUYHI OOUMCIIOIOTHCA SK PE3YyJIbTaT JIJICHHS
CYMH CIIOCTEPEKEHB Ha 1X KIJTBKICTh

> X

n
OnHak, y Jociigax TpamISlOThCs CHUTyallli, KOJW PI3HI pPIBHI
BPOXKATHOCT1 KYJIbTYPH CTOCYIOThCS pi3HUX Tuionl. Hanpuknan, 3 mionm 3

X =
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ra 310panu 1o 37,3 1eHTHEpIB MIIEHUIl 03UMOi, a 3 Mol 5 ra — no 48,7

IIEHTHEPIB. [Ipocra cepenHs apupMeTUIHa CKJIaJia 0
37,3+ 48,7

=43u/ 2a. Ane OCKUIbKH TUIOIII Pi3Hi, TO CiJ OOYHCIIOBATH

cepeliHIO0 apu(METUYHY 3BaXKEHY (X,,) 32 (OPMYJIOI0
= X1 f1+ X205+t X0 [y ,
2 f

e Xj, Xp, ...X,. — Bapiiowya o3Haka (y HalIoOMy WIpPUKIIAIi
BPOXKAHICTh MIIIEHUII O3UMOi);

f — yactora (TI0IIa TTOCIBY MIIIEHHUIII O3UMOI TIEBHOT'O BapiaHTa).

[lincraBuBmm y (QopMmylly 4YHCENIbHI 3HAYEHHS IUX TOKa3HUKIB
OTPUMYEMO

— 37,3:3+48,7-5 111,9+243,5 3554
X = = = =444 y/za.
3+5 8 8

OTpuMaHuil pe3ysbTaT CYTTEBO BIAPI3HAETHCSA BiJ] BU3HAYEHOTO 3a
dbopMy0or0 cepenHboi  apuPMETHUYHOI MPOCTOi, IO BKa3ye Ha
HEOOXIJHICTh KOPUCTYBAaHHS B IUX BHUNaJKax (OPMYJIOK CEpeaHbOl
3BAXKEHOLI.

BpakyBaHHsl CyMHIBHHX JaT. 3a aHaJi3y JaHUX Y MEXax KOXKHOTO
BapiaHTa (32 MOBTOPHOCTSIMM) JESAKI 3 HUX MOXYTh 3HAYHO BIJIPI3HATUCS
Bil IHIMX 1 BHUKIMKATH CYMHIB IMOJAO iX HAJIEXKHOCTI J0 IEBHUX
BapiauiitHux psaaiB. CyMHIBHI 1JaTU MOXXHa 00’€KTUBHO OpaKyBaTH JIMIIE
METOJaMU MaTeMAaTHYHOI CTATUCTHKHU.

Hanpuknan, y pgocmimi, 1€ BHUBYABCS BIUIMB 703 JOOpPHMB Ha
YPOXKANHICTh MIIIEHUIII 03UMO1 32 TIOBTOPHOCTSAMH, BoHa Oyna 62,4; 45,7,
53,2; 55,8 n/ra.

[I{o6 ycTaHOBHUTH, IO BCI Il JaHI HAJIEXaTh JI0 OJHOTO BaplamiitHOTO
pAy, X YHMCIIOBI 3HAYEHHSI PO3MIILILYIOTh Y 3pOCTatouoMy Nopsaky: 45,7;
53,2; 55,8; 62.4.

Hait6inpIm cymMHIBHUME € HaliMeHIIa gaTa - 45,7 Ta Haibiibma - 62,4,

JIns mepeBipku iX CYMHIBHOCTI KOXHIM 3 JaT arOTh BiAMOBITHUM
Homep — 45,7 (Xj); 53,2 (X5); 55,8 (X.1); 62,4(X,) 1 0OYHUCIIIOIOTH
KpUTEPiit T, 32 popmyiamu:

X,-X 53.2-45.7 7.5

T, = L = L= %= 0,746,
- X, 558-457 101

X
X X 4-558 6.

r o XumXe, _624-558 _66_, ..
X -X, 624-532 9.2
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Po3paxyHkoBi KpuTepli 7 TMOPIBHIOIOTh 3 iX TEOPETUYHUMHU
3HAUYCHHSIMU 1 POOJATH BHUCHOBKM 3a TaKUM TMPABWIOM:  SIKIIO
PO3paxyHKOBI KpUTEPil (T; T,) OUIBIII 3a TEOPETUYHI 200 JOPIBHIOIOTH 1M,
TO Jara (CHOCTEPEXKEHHs), IO NEPEBIPATHCSI, € CYMHIBHOI 1 ii TpeOa
BUOpakyBaTH. TeopeTWYHI 3HA4YEHHS KpUTEpii B 7T NPUHAMAIOTh 3a
JOJAaTKOM 2 3TiIHO 3 YKUCJIOM IOBTOPHOCTEW (m) 1 piBHEM HaaiitHO1
IMOBIpHOCTI1 Py gs un Pyog9. [Ipn n = 4 xpurepii T T€OpeTHUYHI BIANOBIAHO
CTaHOBJIATB T(95=0,955 1 7 99=0,991.

Bucnosku:

1. Ockinbku 7,=0,746 MeHIIE T)95(0,955) Ta 7)99(0,991), TO nara 45,7

HE BUKJIMKA€ CYMHIBY 1 ii HE CJ1iJi BUOpaKOBYBaTH.

2. Ockunbku 7, = 0.717 Tex MeHIIE T)95(0,955) 1 7099(0,991), TO BOHa

TEK HE BUKJIMKAE CYMHIBY 1 11 HE CJI1]] BUOpaKOBYBaTH.

Cnin 3a3HaunTH, 1m0 OpakyBaHHS JaT 3a HaBeICHUMHU (hopMyrnamu
MO>KJIMBE, SIKIIO KUIbKICTh MMOBTOPHOCTEH Y JOCII/Il CTAHOBUTH HE MEHIIE
4 ta xonu X; #X;, a Xn#Xn-1, ToMy 1110 TIpY [IbOMY JaTH HE MOXKYTh OyTH
CYMHIBHHUMH, OT)KE 1 HE TTOTPEOYIOTh MEPEBIPKHU.

BinHOBJIeHHsI BTpauyeHMX /AaT. YHACHIIJIOK BHNaJaHHSA JaT Ha
NESKUX AUITHKaX TEBHOI MIPOI0 YCKJIQJHIOETHCA CTATUCTUYHUN aHai3
JTOCHITY.

HpI/It{I/IHaMI/I BUIAJIAHHS MOXXYTh OyTH CWJIbHI 3JIMBU (Jy’K€ 3aMyJIIOIOTh
OKpeMl NUISHKHW), Tpaa (BUMAJA€ CMyraMu), BUMAJKOBE MOIIKOIKEHHS
36pHOBUX KYJbTYp 1 COHSIIHUKY MTaxaMH, IMIKIJHUKaAMHU, XBOpOOaMH,
HAi3M TPaAHCIIOPTY Ha MPUIOPOXKHI JUISHKH ToIo. BumamanHs nat
MOXJIMBE 1 B pe3ysbTaTi iX OpakyBaHHs. [{e Moke CHUIBHO BIUIMHYTH Ha
3MIHY CepeHIX 30UIBINYIOYM iX, 110, B CBOIO Yepry, MPU3BOJIUTH JI0
BUHHKHCHHS TMOMMJIOK. IIpore, iM MoOkHa 3amoOIirTH, BiJHOBIIOIOYH
BTpayCHi JaTH 32 (OPMYIIOIO
_W+nP-3xX
6i0H (l—l)(n—l)

ne X,on — Jata, 10 BITHOBIIOETHCS; [ — KIUIBKICTh BapiaHTiB; V —
cyMa JaT y TOMYy BapiaHTi, JI€ € BTpadyeHa Jara; M — KIUIbKICThb
MOBTOPHOCTEH; P — cyMa JaT y MOBTOpPEHHI, /e € BTpaueHa nara; » X —
cyma JaT y JAO0CIi/i, 32 BUHATKOM BTpaueHOi AaTH (X, ipn)-

Tak, Hampukiaaa, y JAOCHIAl, J€ BHBYABCS BIUIMB PI3HUX
MOTIEPEIHUKIB HA YpPOXKAWHICTh O3UMOI TMIIEHUIll, L0 YpPOXKAWHICTh Y
PI3HUX TTOBTOPEHHSX MOKa3aHo y Tao:m.(4.2).

[lincraBuBmM y HaBeneHy (opMyny 3aMiCTh OyKB IX YHCIIOBI
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3HA4YCHHS, OTPUMYEMO
_4-80+4-154-670 2660

=T DA g 20 wra.
Taoauus 4.2
YPpoxaHICTh 03UMOI NNIIEHUIII iCJIS MONEePeTHUKIB, II/Ta
Howmep [Tonepenuuku IToBTOpHICTH
BaplaHTa I I1 111 1Y
1 baratopiuni TpaBu Ha 49,2 51,3 53,2 53,4
OJIMH YKIC
2 Buko-oBcsiHa cyMilika 46,2 48,1 49,1 51,4
3 ["'opox 44,8 47,0 47,1 49,2
4 Kyxkypya3a Ha cuioc 25,0 27,4 27,6 X i

BignoBneny pnary 29,6 1m/ra cTaBisTh Ha MiCIle BTpayeHOl 1
IIPOBOJISITH Jlalll BIJIMOBIJIHY CTaTUCTUYHY OOPOOKY.

[Ipu BTpaTi OJHOYACHO KUIBKOX JaT B OJHOMY JOCIIJI MOXKHA
BUKOPHCTOBYBATH METOJI CTATUCTUYHOI OOPOOKHU JIJIst TOCTIAY 3 HETIOBHUM
YUCJIOM JaT.

IleperBOpeHHs BUXIAHUX (ITI0YATKOBUX) AT

Jlesiki pe3ynbTaTH JOCHIDKEHh HE MIAMOPSIAKOBYIOTHCS 3aKOHAM
HOPMAJILHOI'O PO3MOALTY. 3pigka MarOTh MiCIle HEOJHOPIIHICTH BHOIPOK,
3HaYHE BapIIOBaHHS B MeXax BaplaHTIB npochiay. [lpukiamoMm Takux
pE3YJBTATIB €: KUIbKICTh Oyp’siHIB y PI3HUX MICISIX IMOCIBY; MOUIUPEHHS
XBOpOO 1 HIKITHMKIB Ha JOCIIJHUX JUISHKAX; Pe3yJbTaTd JOCIIIKEHb,
BUpaXkeH1 y 6anax abo BICOTKAX, 10 HAOIUKAIOTHCS 10 HYJIS.

3anexxHo BiA  (AKTUYHUX JIAaHUX Y KOHKPETHUX JOCiigax
MEPETBOPEHHSI BUKOHYIOTh 3a BIAMOBITHUMEU (DOPMYJIaMH.

VY nochigax, A€ BUPaxOBYIOTh KUIBKICTh Oyp’siHIB y IMOCIBax abo ix
HACIHHS y TPYHTI, KUIBKICTh IIKIAHUKIB YU MOLIUPEHHS XBOPOO, Ta KOJIU
pe3yabTaTh BUPAXKEHI BEIUKUMU YHCIAMH, TIEPETBOPEHHS POOJISATH
n00yBaHHSIM KOpPEHS KBaJIpaTHOTO 3 uncia X.

Hamnpuknan, KiIbKICTh HACIHHSA Oyp’sHIB y TPYHTI CTaHOBUTbH 7225
rr/m’. ITepetBOpeHEe 3HaUEHHA X CTAHOBUTHUME

X pepeme =N X =~7225 =85.

[{i 1aH1 BUKOPUCTOBYIOTh y JUCIEPCITHOMY a0 IHIIKMX aHaji3ax, a B
KIHIIl aHaTi31B OOCPHEHUM MEPETBOPECHHIM MEPEXOATh 10 BUXITHUX JIaT.
Hamnpukian, y aucnepciiHOMY aHaji3l 3HAYEHHS HaWMEHIIOi 1CTOTHO1
pisuumi (HIP) cranoButs 24 mr./mM° Hacinus Oyp’suiB. ITigHOCHMO e
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gucno 10 kBagpara (24°=276) i onepkaHMil Pe3yNbTAT MOPIBHIOEMO 3
pi3HUIEI0O MDK (PaKTUYHUMU (10 TEPETBOPEHHS) 3HAYEHHSMH KIJIBKOCTI
Oyp’siHIB y TPYHTI 3a BaplaHTaMH.

Bubip MeToay cTaTUCTHYHOI 00POOKH JaHUX

Akmo pgaHi HE BHUKIMKAIOTh CYMHIBY, OOYHCIIOIOTH CepeaHi
apu(pMETUYHI JJI1 KOXXHOTO BapiaHTa, BUOMPAIOTh METOJ| CTATUCTUYHOI
OoOpOoOKM 1 BUKOHYIOTh BIANOBIAHUN aHami3. Hanpuknan nucnepciiHuii.
Bubip cTaTUCTHYHOrO aHadidy 3aJIeKUTh B METOAY PO3MIIICHHS
BapIaHTIB Yy MOJOBUX JIOCTIIAX.

Jl1st mocniiB, BapiaHTH B SIKUX PO3MIIIEH] 32 METOJIOM PEH0MI3allli
(BUMAIKOBUM), 3aCTOCOBYIOTh JUCIEPCIMHUIN aHami3. Y pemTi BUNAAKIB
3aCTOCOBYIOThH HE JUCIIEPCIHiHI METOAM CTATUCTUYHOT OOPOOKH.

PesynpTat AoCHiAiB 31 CTaHJAPTHUM METOJOM PO3MIIICHHS
BaplaHTIB OOpOOJSAIOTh PISHUIIEBUM METOJIOM, a 3 CHUCTEeMaTUYHUM
METOJIOM PO3MIIIEHHS — IPOOOBUM.

[Toka3HUKM  SIKICHOI ~ MIHJIMBOCTI  OOpOOJSAIOTH  BU3HAYECHHSAM
JOCTOBIPHOCT1 PI3HUIL MIX YacTKaM{ HAsSBHOCTI O3HAK 3a JOMOMOIOIO
kputepito CtroneHTa ().
3aJIeKHICTh MIXK PI3HUMHM TOKa3HUKAaMU POCIHUH, POCIMHAMHU Ta iX
CEpe0OBHUILEM BU3HAYAIOTh 3a JOTIOMOTOI0 KOPEAIIMHUX aHall131B.
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JIABOPATOPHA POBOTA Ne§
Tema: OUiHUTH iCTOTHICTH PI3HUII BUOIPKOBHUX CepeIHixX
3a t-KpuTepieM Ta 3a HAMMEHIIO0K icTOTHOIO pizHuIer0 (HIP)

3ae0anns:
Buxigai gani qy1s BUKOHAHHS 3aBIaHHs HaBeaeHO B Ta0aumi S.1.
Taoaunsa 5.1
3HaYeHHA BUXITHUX AT JJIA 3aBIaHHA
[lepenoctanus nuudpa mudpy (X;)

1 2 3 4 5 6 7 8 9 0
26 22 23 26 24 25 37 31 34 33
20 26 25 27 26 27 38 35 37 47
26 29 27 28 28 29 41 39 40 45
21 23 29 29 30 31 43 43 43 43
32 27 31 31 32 33 46 47 46

Octanng uudpa mudpy (X;)

1 2 3 4 5 6 7 8 9 0
25 20 18 23 28 45 54 64 57 70
32 36 41 43 38 22 29 36 42 53
35 44 47 51 45 14 18 25 31 36
33 35 41 43 39 21 25 34 38 47
27 26 28 30 33 40 51 67 54 73

JIns po3paxyHKIB 3aBAaHHS HEOOXIJTHO BUMOHUCATH 13 Tadmuill 5.1 1Bi
BUOIPKY BUXIJHUX JAHUX BIAMOBIIHO J0 MUGPY 3aJ1IKOBOI KHUKKHU.

Ilpuknao.

Bubipka 1: 36, 39, 42, 45, 48.

Bubipka 2: 27, 36, 42, 38, 31.

[lo3nauaroTe crnoctepekeHHs BuOipku 1 yepe3 X;, a BUOIpku 2 —
yepe3 X,, CKIIaJIaloTh JOMOMIKHY TaOIUI0 5.2, B Ky 3aHOCSITh 3HAUYCHHS
BuOipok 1 ta 2.

B HaBemeHiii TaOmMIl MiIPaXxOBYEMO OKpPEMO CyMH TI0 000X
BuOipkax, ToOTo Y X; Ta Y X,. BusnHauaemo cepenHi apudmeTuyHi

3HAYCHHS MO0 KOXHIM BUOIpILI X| Ta X,, BIIXWJICHHS KOXHOI'O 3HAYCHHS
BUOIpKK BII 11 cepeaHboapuMETHIHOTO, TOOTO X -X|; Xp-X, Ta

KBApPATH IUX BimxmieHs - (X;-X )% (Xo-X12)°
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Taonuns 5.2
OO04uc/IeHHs KBAIPATiB BIAXUJIEHb BiJl cCepeHbOI apu(PMeTHIHOL

No Bubipka | BuOipka BigxuneHnss Big KBanparn
n/n 1 2 CepeaHIX BIIXWJICHb
(Xl) (XZ) X1-X X-X5 (Xl-x1)2 (Xz-xz)z
1 36 27 -6 -7,8 36 60,84
2 39 36 -3 1,2 9 1,44
3 42 42 0 7,2 0 51,84
4 45 38 3 3,2 9 10,24
5 48 31 6 -3,8 36 14,44
Cymu 210 174 0 0 90 138.8
X 42 34,8

Cepenns apupmerudna (X). /{1 oOUMCICHHS 11€] XapaKTEPUCTUKU

BapIIOI0Yl O3HAKU (pe3yJIbTaTHU CIOCTEPEKEHb) MO3HAYAIOTh 3HAKOM X, a
KUTBKICTh TIOBTOPHOCTEH — .

Jliist BuOipku 1 cepeans apupMeTuiHa CTAHOBUTUME:
2N _36+39+42+45+48 210
= = =
n 5

— X 27+36+42+38+31 174
U1 BUOIpKH 2 X2:Z = 5 =7 =348,

=42

Piznuus cepeanix (d,)

d.=X;- X,=42-34,8=7,2.

Jlucnepcisi (S°) - me cepemHiii KBagpaT BiIXWMICHb KOXKHOTO WICHA
BapiamiitHoro psagy (X, X, ...X,) Bl cepenHboi apumeTuyHOi; 1e
MOKA3HMK, SIKUW TOBHINIE 3a po3Max Bapiallli XapaKTepu3ye BapialliifHi
panu. Jlucnepcis o0uucaoeThes 3a GOpMyIIoro

—\2
X-x
n—1
[lincTaBUBIIM CyMHU KBaJpaTiB BIAXWJIEHb 3 TaOmuill 4 y HaBEICHY
dbopMyTy OTpUMAEMO TaKi AUCIIEPCIi:

S,Z:590 =225, S22=138’8

=347 .

Jlucnepcisi BHUKOPUCTOBYETHCSI HE  JIAILE
BapllOBaHHS JOCHIP)KYBaHMX IIOKa3HUKIB, a
CTaHJIapTHOTO BiaXuJieHHS (,S).

JUIST  XapaKTePUCTUKH
U g oOYHUCIEeHHS
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CranaapTHe BiAXWJIeHHA (§) 00YHCITIOETHCS 3a (DOPMYIIOH0
S=+8%.
Jlns mepwioi  Bubipku S, = 512 =~22,5=4,74, a pna pgpyroi

=82 =347=589.

Cepenni apudMeTHUHI MalOTh CBOI MOMUJIKH, $IKI CIPUYUHSIOTHCS
BHACIJOK HEMOBHOI'O TMPEACTAaBHHUIITBA BHOIpKOBOi CyKymHocTi. [li
NOMUJIKA BJIACTUBI JiMIIE BUOIPKOBOMY METOAY JAOCHIIXKEHb, a iX
qucelIbHE 3HAYCHHS 3aJIe)KUTh Bl CTYMEHS MIHJIMBOCTI JOCIIKYBAaHUX
O3HaK 1 00CSAT1B BUOIPKH.

IToxu0Ky BHOIpKOBOI cepeaHbOI (S-) 00YHCTIOITE 33 (HOPMYIIOO

n(n-1) n’
22,5

Jlns mepmoi BuOipku S, = = 2,12,

. 34,7
s apyroi S, = 5 =2,63

Iomuiaka pizHumi cepenHix (S¢) oOuuncmoeThCs 3a HOPMYIIOIO

\/ S +8§ x2 ;
= 2,127+ 2,637 = 3,38.
JloBipuuii iHTepBaJI pOSanOByIOTB 3a (OpPMYIIOI0
X £1,S-.
Jlns BuOipku 1 goBipuuii iIHTEpBa
X, £t,8
42+ 2,78-2,12;
42+5,9(36,1+47,9).
Jliist BuOipKu 2 AOBIpUMiA 1HTEPBA
X, 21,8 ;
34,8+ 2,78-2,63;
34,8+7,3(27,5+42,1).
daxkTnuHuii kputepii CThI0AEHTA PO3PAXOBYIOTH 32 (HOPMYJIOIO
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d- 1.2

S, 338

Yucino crtyneHiB cBobomu Y= n;+n, —2=5+5-2=8. IlopiBHIOI0YHN

t, =213,

(paxTryHe 3HayeHHs kputepito CrerogeHTa t3=2,13 3 TEOPETUYHUM IIPH
PI3HUX PIBHSAX 3HAYYHIOCTI 1 MPU CTyMEHI cBobomu ¥ = 8 tps=2,31,
t01=3,36, IPUXOAUMO 10 BHCHOBKY, IO t; MEHIIE BiJl TEOPETUYHOIO Ha
5% piBHI 3HauymocTi 1 MeHiie Ha 1% pIBHI 1 TaKUM YUHOM PIZHULS
BUOIPKOBHX CEPENIHIX 3a t-KpUTEpieEM Ha 000X PIBHIX HEICTOTHA.
Haiimenmy ictorny pisaumio (HIP) po3paxoByemo 3a ¢popmynamu:
HIP05= t05Sd= 2,31'3,38=7,81,°
HIP01= t01Sd=3,36°3,38=11,37.

[TopiBHIOEMO pi3HULIIO cepenHix 13 3HaueHHaMm HIP (7,2<7,81) na 5%
piBH1 3HauymocTi Ta (7,2<11,37) Ha 1% piBHI 3HaYyIIOCTI U OPUXOJIUMO
710 BUCHOBKY, 1110 pi3HUIIS BUOIpKoBUX cepenHix nmo HIP Ha 000X piBHAX
3HA4YyLIOCTI HEICTOTHA.
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JIABOPATOPHA POBOTA Ne 6
Tema: Incnepciitnnii anasi3 0o1HO(GAKTOPHOI0 BereTaiifHOro 10CIiay

Cymbo ducnepciiino2o ananizy: Y nojibOBOMY JOCIIi/I1, PO3MIIIEHOMY
METOJIOM PEHJOMI30BAHUX MOBTOPEHB, YPOKail 3MIHIOETHCS 3aJIEKHO B1JT
BaplaHTIB, TOBTOPEHb, @ TAKOXK BiJ] BUMAJKOBUX MPUYMH — HEBPAXOBAHOI
3MiHU YMOB HaBKOJIHUIITHBOT'O CEPE0BHUINA a00 1HAUBITYaTbHOT MIHJIUBOCTI
camux pociuH. OcTaHHI Bl MPUYMHU TaKOXX BIUIMBAIOTh HA TOMIJIKH
nociiay. AHrmiiicbkuii MateMatuk P. ®imep BUpas3uB Il 3MIHU CyMaMu
KBaJpaTiB TaKMX PO3CitOBaHb: BapiaHTiB — Cy ; MOBTOPeHb — Cp; MOMIJIKH
— Cy. Ix cyma i € cymoro KBajpaTiB 3aranbHoro poscitosanss (Cy). Toxi
Cy=C,+Cp+(7.

JIJIsl KO’KHOTO PO3CIIOBaHHS OOYMCIIOIOTH YUCIO CTYIEHIB CBOOOIU

(7):

BapiauTiB - ¥, =1 -1,

MOBTOPEHb - ¥ =n—1;

HOMUIIOK - y, = (I —1)(n—1);

3arajibHOTO po3citoBaHHs — N-1;

ne N =1n, (I — KUIbKICTh BapiaHTIB, ‘M — KIJIbKICTh IOBTOPEHB ).

JIiTeHHsIM MEeBHOT CyMHM KBaJpaTiB BIIXWUJICHb HA YHCJIO CTYIICHIB
cBOOOIM OTPHMYIOTH mHCIepcito — S°. Jlucmepcis — me po3ciroBaHHS
JaHUX JOCHIIAY 1 pO3wWICHYBaHHS 3arajbHOTO BapilOBaHHS BPOXKAKO YU
IHIIUX TIOKa3HWKIB Ha CKJAJ0BlI YaCTWHHU. 3BiJICK 1 Ha3Ba METOAy —
aucnepciiauil anami3z. HaiiOinbin 3acTocOBYBaHI JUCIEPCis BapiaHTIB

(S,%) Ta JUCIEPCIS IOMMIKH (Sé), Ky I1I€ Ha3WBalOTh JHUCIIEPCIEIO

3aJIUIIKY.

CriBBIIHOIIIEHHS IMX ABOX JUCIEPCIM € TUM OCHOBHHUM KPHUTEPIEM,
0 Ma€ 3MOTy JaTh 3arajbHy OIIIHKY JOCTOBIPHOCTI PI3ZHHUII MIXK
cepeaHiMu apuPpMeTHYHUMHU a00 3arajibHy OLIHKY JOCTOBIPHOCTI JTOCHIAY.
Ile#t kpuTepiii MO3HAYAIOTh TMEPIIOK JITEPOI MPIi3BUINA aBTOpa
nuctiepciiinoro ananmizy ®imepa. Kpurepiit ®dimepa Bu3HA4YalOTh 3a
dbopmyIoro

2 2
Fd)akm :SV+SZ°

PospaxysaBmm kputepin  ®imepa QaktnyHui  (Fpeqn), HOTO
IOPIBHIOIOTH 13 TEOpETHMYHMM KpHUTEPieM (F,u.0) Ha TIEBHUX PIBHAX
HaJIHOT 1MOBIpHOCTI (mojgatku 3 1 4) 1 poOJsATh BUCHOBKU. KO
kputepii @imepa (akTUYHUN (pO3paxOBaHUi) JOPIBHIOE KPUTEPIIO
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TEOPETUYHOMY a00 Ounbiuii Bil HBOTO (Fpum=Fimeop), AOCTOBIPHICTD
PI3HUIL MK cepelHIMU apudMeTHYHUMHU JoBeneHa. lle o3Hauae, mo B
gociiil € oaHa mapa a0o KulbKa Mmap BaplaHTIB, MIX CepeaHIMU
apU(PMETUYHUMH SAKUX € JOCTOBIpHA PIBHULA. KO Fpum< Fueop, TO
JIOCTOBIPHUX PI3HUIIb MK CEpeIHIMU apru(PMETUUHUMH HEMAE.

byBae, m0 Fpgqy MHMIIE OCIO MEHIIUN Bil Fiuppm JOTprMyrouncs
BUIIICHABEJICHOTO IIpaBWja, CJIiJ pPOOUTHM BHCHOBOK IIpO Te€, IO
JOCTOBIDHHMX PI3HUIIb y Jochial Hemae. OOHAK TPOJOBKEHHS aHATI3y
4acToO JIa€ 3MOTY 3HAWTH 10 PI3HUIIO XOU MK OJHIEIO MApOI0 BapiaHTIB.
Tomy B Takux BHMaJKax HE BApTO 3YIMUHATHCS JIMIIEC HA PO3paxyHKax
kputepito F, a Tpeba 3HaxoauTH HaWMeHiny ictoTHy pizauiro (HIP). 3
MM CTaTUCTUYHUM T[IOKAa3HUKOM IMOPIBHIOWOTH pi3HULIO (d) MiX
cepenniMu apudmernynumu. Sxmo d > HIP, To MDK BapianTtamu
JIOBEJICHa 1CTOTHICTh pi3HUIIl. JloKa3u BemyTh, SIK MpPaBUJIO, HA PIBHAX
HaJ1MHO1 IMOBIPHOCTI Py 95 Ta P g9,

JlucriepciiHui aHajIl3 € HaWJIOCKOHAIIIUM METOJA0M CTaTUCTHUYHOI
06pobkn maHuX. Moro mepeBaru IHOJAraroTh Y BHAUICHHI i3 3araibHOTO
BapllOBaHHS MOro KOMIIOHEHTIB, PO3paxyBaHHI y3araJlbHEHOI MOMMIIKU
BCHOTO J0CHiay (S,) Ha OCHOBI OUIBIIOI KIIBKOCTI CIIOCTEPEKEHD, HIXK IS
IHIMBIAyaIbHUX TIOMMWJIOK OKpPEMHX Map BapiaHTIB Yy HEIUCIEPCIMHUX
Meronax. Tak, mpu 5-Th BapiaHTax 1 4-X IMOBTOPHOCTSAX YHCIIO CTYIICHIB
CBOOOIU IOMUJIKH Y, CTaHOBUTH (5-1)(4-1)=12, y To# 4ac K A1 KO)KHOTO
BapiaHTa JOCIIy OKPEMO BOHO CTaHOBUTH 4-1=3, TOOTO B 4 pa3u MeHIIIE,
a 11 mapu BapiaHTiB (4-1)+(4+1)=6.

Jucniepciiinuii aHami3 JOCUTh €(EeKTUBHHUM mJia OaraToakTOpHUX
JOCHTIAIB, OCKUIBKA Ja€ 3MOTY BHU3HAUUTH JOCTOBIPHICTh HE JIWIIE il
(akTOpIiB OKpEMO, a i iX B3a€MOJII.

BUCHOBOK TIpO TOYHICTH YCHOTO JAOCIHITY POOJATH HAMPUKIHII
JTUCIIEPCIMHOTO aHalli3y Ha OCHOBI YHCJIOBOIO 3HAYEHHS BIJHOCHOI
NOMHUIKHU §,. %, IKy BU3HAYAIOTh 32 (POPMYJIOO

S, -100
Sx % = xT )
Xy
ne S,.% - ysaralbHEeHa IIOMMJIKA JOCHiAy, Xy — CepeaHs

apudMeTHYHa BCHOTO JIOCHITY.

be3 oOuucieHHs TOOMUIKM  JOCHIAYy JUCHEpPCIiiHUM  aHai3
BBA)KAETHCS HE3aKIHUCHUM, & BUCHOBKH HETIOBHUMH.

OcHOBHa BifMiHa AUCHEPCIMHUX aHANI3IB moJArae y ¢Gopmynax 1 B
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nepesikax TUX CyM KBaJpaTiB, 1110 PO3PAXOBYIOThHCA:
1) mermoBHa pengomizaiiis - Cy=Cp+Cp+Cy;
2) moBHa peraomizais - Cy=Cy+Cy;
3) NmaTUHCHKUM KBaJpaT 1 JATUHCHKUI MPSIMOKYTHUK

Cy=CytCpt(Cz +Co;

4) nBodaKTOpHUI TOCHIA

CY= CP+Ca+C8+Ca3+Cac+C3c+Caec+CZ-

Jaedannsa: BUKOHATH TUCTIEPCIHHUM aHAi3 TaHUX OAHO(MAKTOPHOTO
BEreTaIlifHOro JA0CIIAY 10 BUBYEHHIO JI1i TOOPUB Ha ypOrKaid 3€JI€HOI Macu
ropoxy (tabmuis 6.1).

Taoauusa 6.1
Ypo:kai 3eJIeHOI Macu ropoxy, I/moCyiuHy
Homep BapianTa IToBTOpPEHHS
I 11 111
1 24,3 23,4 255
2 23,7 24,3 255
3 24,0 243 25.5
4 24,0 24,9 255
5 24,0 25,2 25.5

Ilpuknad: BukoHatu quCNepCIMHUI aHaNi3 JaHUX OJHO(DAKTOPHOTO
BEreTaliifHOro A0CITY MO0 BUBYEHHIO /i1 JOOPUB Ha yposKaii 3eJIeHO1 Macu
ropoxy (tadmuis 6.2).

Ho3u noo6pus no BapianTax: 1 Bapiant — 0, 2 — 10, 3 — 20,4 — 30, 5 —

40 r Ha TTOCYIUHY.

KosxHuit BapiaHT BUBYAETHCS B TPHOX MOCYAUHAX.

Taéauns 6.2
Ypoxai 3eJieHOI MacH rOPOXYy, I/TIOCYAHHY
Howep | R e | apion,
P >V X
1 16,5 17,3 17,5 51,3 17,1
2 18,7 20,4 18,5 57,6 19,2
3 20,7 21,2 19,0 60,9 20,3
4 21,3 23,8 22,1 67,2 22,4
5 23,1 24,3 25,5 72,9 24,3
X v=
X =309,9 N
= =20,7
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B onHodakTopHOMY BeretamiiiHoMy AOCHIl 3arajibHe BapilOBaHHS
pEe3yIBTaTUBHOI O3HAKH PO3KJIAA€THCS HA JBA KOMIIOHEHTH:

C, = C, + C, T100TO Ha BapilOBaHHSA BapiaHTIB 1 BUIIAJKOBE
BapiOBaHHSI.

CrarucTUYHUI aHAJTI3 JAHUX POBOASATH B TPH €TaIM:

1 eran. CxnagaroTh pO3paxyHKOBY TaOJUIIO 6.2, B sIKiii BUBHAYAIOTh
CyMH 1 cepedaHl Mo BapilaHTax, 3araibHy cymy (D X) 1 cepeane
apupmetrnune 1o Bcbomy gocuiay (X y= Y X:N).

2 ertamn. Po3paxoByl0Th CyMU KBaJpaTiB BiAXUJIEHb MO GopMysiax Ta
BU3HAYalOTh (PaKTUUHE 3Ha4YeHHs Kputepis Dimepa Fpgun:

- 3arajibHe YHUCJI0 CIIOCTEePEeKeHb Y TOCJIi/Ii:

N =1n=5-3=15;

- Koperyw4ui (pakTop (mompaska):

C = (YX):N = (309,9)°: 15 = 6402,5;

- 3arajibHa cyMa KBaJpAaTiB BiAXUJIEHb:

C, =YX -C=(165+17,3+ 175 +..425,5)-6402,5=6507,71-
6402,5=105,21;

- CyMa KBaJIpaTiB BiAXUJIeHb JIsl BAPIaHTIB:

C, =YV’ :N=(51,3"+57,6"+60,9°+67,2°+72,7°):3—6402, 5=
19488,51:3-6402,5=93,67;

- CyMa KBa/IPaTiB BIAXWJIEHb 3aJIMIIKY (IIOMMJIKH):

C.=C,—C,=10521-93.67=1154.

OpnepsxaHl AaH1 PO3paxyHKIB 3aHOCATH J0 TaOauIll 6.3, Ha OCHOBI
SKUX OOYMCIIIOIOTH JUCIEPCiIo BapiaHTiB (S} ), AUCIEPCito TOMHIKH (S )

Ta kputepid Pimepa GakTHIHAN (Fgqyr ).

Taoaunga 6.3
Pe3yabTaT JUCNIEPCIHHOIO aHAJI3Y
Cryneni :
Po3ciroBaHHs CyMH. BLIIBHOCTI I[HCHGZPCM’ F paxr Freop
KBaJIpaTiB S

Y Po.os | Po.99
3arajgbHe 105,21 14 - - - -
BapiaHTiB 93,67 4 23,42
oMK 11,54 10 1.15 20,3 ) 3,48 5,99

Jlucniepcii po3paxoByIOTh 32 TAKUMH (POpMyJIaMu:
SE=Cy :yy=93,67:4=23,42; S5 =Cy:y,=11,54:10=1,15.
Kpurepiii @imepa GakTUUHUN pO3paxoBYIOTh 32 POPMYJIOLO:
Fyuim = Sjp 18 5=23,42:1,15=20,3.
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TeopeTnune 3HaueHHs KpuTepiro Dimiepa 3HaAXOATh y JI0JaTKax 3 1
4 3a 4YHUCIIOM CTYMEHS BIIRHOCTI BapiaHTiB y=3 (OuIbIIa IucCHepCis) Ta
NOMUWIKH Yz=9 (MeHIIa nucnepcis). Ha nepeTuHi mux 4ucesn TeopeTuyHe
3Ha4YeHHs KpuTepito Dimepa cTaHOBUTH IpHU Py o5 3,48 1 mpu Py g9 — 5,99.

IIpaBuno: skmo kputepiit @imepa (GaxkTUYHUN — JTOPIBHIOE
TEOPETUYHOMY a00 OUIbIIMKA BiJ HBOrO, TO PI3HULS MK yciMa 4
OKPEMHMH BapilaHTaMU JOCHIAY BBAXKA€ThCSl JOCTOBIPHOI. Y HAIIOMY
npuknagl Fpae=1694,93, mo 3nauno Oumeme 3a Fogs 1 Fogo€, 1mo
CTAHOBJIATh BIANOBIAHO 3,86 1 6,99, CBIAYUTH MPO JOCTOBIPHICTH ITUX
PI3HUILIL HA 000X PIBHSAX HAJIMHOI IMOBIPHOCTI.

3 eram.

J171s1 OIIIHKY KOHKPETHUX PI3HUIL PO3PAXOBYIOTh:

a) HOMIJIKY fociiny (55 )

S. =87 +n=40,29+4=0,27.

0) MOMMJIKY Pi3HMII Sq
Ss=S8y 1,41=0,27 - 1,41 = 0,381 w/ra (1,41=\2).

B) HaiiMeHmy ictoTHy pizHuiio (HIP) B aGcomroTHuX 1 BITHOCHHX
MOKa3HUKA:

HIP=S,t s=2,23 0,88=1,96,

HIpY, = LS4 1o - 223088

X 20,66

Teoperuune 3HaueHHs1 kputepiro CTIOAEHTa 3HAXOAATh y NOJATKY 1
3a YHUCIIOM CTYTEHIB BIJILHOCTI 3aJIUIIKOBOTO PO3CIOBAaHHSA (IIOMUJIKH), SKE
y HalllOMY BUMAJKy CTAHOBUTH 2,23.

Opnep:xaHi 1aHl 3aHOCATH JI0 M1ACYMKOBOI TaduI 6.4.

100 =9,5%.

Ta0aunsa 6.4
IigcymkoBa Ta0MIs AUCHEPCITHOTO aHAJTI3Y
Homep HgﬁcslfldB Cepez[HiE Pi3uung d
BaplaHTa - /nocyz:[m,{y ypoxai, X
I/TIOCYIUHY %
1 - 17,1 - -
2 10 19,2 2,1 12,28
3 20 20,3 3,2 18,71
4 30 22,4 5,3 30,99
5 40 243 7.2 42,1
HIPy; - 1,96 9,5
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[TopiBHIOIOUYHM PI3HUII MK JIOCTAITHUMHU BaplaHTaMU 1 KOHTPOJIEM Ta
PI3HUII MDK OKpPEeMHMH AOCIITHUMH BaplaHTamu 13 3a3HadueHHsM HIP,
poOJIATH BUCHOBOK TMPO ICTOTHICTh UHMX Pi3HUIb, JTOTPUMYIOUUCH
HPABWJIA: akwo piznuui oinvwi 3a 3nauenna HIP aoo oopienioromep
omy, mo yi pizHuUYi icmomHi.

BucHoBok: BHeceHHs n00puB B no3ax 10, 20, 30, 40 r/mocynuny
1CTOTHO MIJIBUILY€E BPOKANWHICTh 3€JICHOT Macu ropoxy ( y BCIX BapiaHTax
pi3HuILs 3 KoHTpoJieM — d 61awiie HIP).
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JIABOPATOPHA POBOTA Ne 7
Tema: /[ucnepcininuii ananiz 0eoghaxmopnozo
6e2emauiiiHo20 00Ccaioy
3aedanna: BukoHaTu TUCHEPCIMHUI aHANI3 JaHUX OJHO(DAKTOPHOTO
BEreTaliifHoro A0C1Ty O BUBYEHHIO /i1 JOOPUB Ha yposKail 3eJI€HO1 Macu
ropoxy (tabmwuis 7.1).

Taoaunsa 7.1
Ypo:kai 3eJ1eH0i MacH TOpoXy, I/IOCYyAUHY
HOMep BapiaHTa HOBTOpeHHf{
I 1 il
1 24,3 23,4 25,5
2 23,7 243 25,5
3 24,0 24,3 25.5
4 24,0 24,9 25.5
5 24,0 25,2 255

Ilpuknagd: BukoHatu AUCIIEpCIMHUN aHATI3 JaHUX OJHO(AKTOPHOTO
BEreTaIlifHOro JA0CIIAy 10 BUBYEHHIO JI1i IOOPUB Ha yporKaid 3€JI€H0I Macu
ropoxy (tabmnuis 7.2).

Tabauuns 7.2
Ypoxai 3eJieHOI MacH rOpoXy, I'/TIOCYAHHY
[ToBTOpEHHS Cyma 3a Cepenns
HO.Mep BapiaHTOM, 4
BaplaHTa I IT III ) 4 BaplaHTOM,
X
1 16,5 17,3 17,5 51,3 17,1
2 18,7 20,4 18,5 57,6 19,2
3 20,7 21,2 19,0 60,9 20,3
4 21,3 23,8 22,1 67,2 22,4
5 23,1 24,3 25,5 72,9 24,3
_ XN:
D X =309,9 0.7

Jlo3u 1o6puB no Bapiantax: 1 Bapiant — 0, 2 — 10, 3 — 20,4 — 30, 5 —
40 r na nocynuny. Ko>xHuif BapiaHT BUBYAETHCS B TPHOX MOCYAUHAX.

B oanodakTopHOMY BeEreTaiifHoMy IOCHIJI 3arajbHE BapitOBaHHS
pE3yIBTaTUBHOI O3HAKH PO3KJIAAE€THCS HA JBA KOMIIOHCHTH:

C, = C, + C, T00TO Ha BapilOBaHHSA BapiaHTIB 1 BUIIAJIKOBE
BapilOBaHHSI.

CTaTUCTUYHUIN aHaATI3 JaHUX TTPOBOASITH B TP €TaIU:




31

1 eran. CxnajaoTh pO3paxyHKOBY TAOJUIIO 7.2, B sIKili BUBHAYAIOTh
CyMH 1 cepeAaHi mo BapiaHTax, 3araidbHy cymy (O X) 1 cepemHe
apudmernyne mo Bcbomy aocaiay (X y =D X:N).

2 eran. Po3paxoByloTh CyMU KBaJIpaTiB BIAXWICHB MO (opMysiax Ta
BU3HAYaAOTh (PAKTUUHE 3Ha4YeHH: Kputepis Dimepa F g

- 3arajibHe YHCJI0 crocTepeskenb y pociigi: N = I'n=5-3=15;

- Koperyw4ui (pakTop (mompaska):

C = (IX)%N = (309,9)*: 15 = 6402,5;

- 3arajibHa CyMa KBa/IpPaTiB BiIXW/JIeHb:

C,=YX*-C=(16,5+17,3"+ 17,5 +...425,5°)-6402,5=6507,71—
6402,5=105,21;

- CyMa KBaJIpaTiB BiAXUJIeHb /IJIsl BAPIaHTIB:

C,=YVEN=(51,3"+57,6™+60,9°+67,2*+72,7°):3-6402,5=19488,51:3—
6402,5=93,67;

- CyMa KBa/IPaTiB BIAXWJIEHb 3aJMIIKY (IIOMMJIKH):

C,=C,—-C,=105,21 -93,67 = 11,54.

OnepxaHi JJaHI po3paxyHKIB 3aHOCATh A0 Tabiuil 7.3, Ha OCHOBI
AKX OOYMCIIIOIOTH JUCIEPCiIo BapiaHTiB (S} ), AUCIEPCito IOMHIKH (S )

Ta kputepid Pimepa GakTHIHAN (Fgqyr ).

Taoaunsa 7.3
Pe3yabTaT TUCNIEPCIHHOTIO aHAJI3Y
Cryneni )
PosciroBanHs CyMH. BLIIBHOCTI I[HCHGZPCM’ F paxr Freop
KBaJIpaTiB S

Y Poos | Po.g9
3arajgbHe 105,21 14 - - - -
BapiaHTiB 93,67 4 23,42
oMK 11,54 10 1.15 20,3 ) 3,48 5,99

Jlucniepcii po3paxoByIOTh 32 TAKUMH (POpMyJIaMu:
SE=Cy :yy=93,67:4=23,42; S5 =Cy:y,=11,54:10=1,15.

Kpurepiii @imepa GakTUuHUN pO3paxoBYIOTh 32 POPMYJIOLO:
Fyuim = Sjp : 8 5=23,42:1,15=20,3.

Teoperuune 3HaueHHs1 kputepito dDimepa 3HaAXOAATh y HojgaTkax 3 i
4 3a YUCJIOM CTYyNEHS BIIBHOCTI BapiaHTIB y=3 (OuIbIla JUCTEPCis) Ta
NOMUWJIKH Yz=9 (MeHIIa nucnepcis). Ha mepeTuHi mux 4ucesn TeopeTuyHe
3Ha4YeHHsI Kputepito Dimepa cTaHOBUTH NpU Py 95 3,48 1 mpu Py g9 — 5,99.

IpaBuiao: skmo kpurepiit dimepa (akTUUHUNA  JTOPIBHIOE
TEOPETUYHOMY a00 OUIbIIMKA B HBOrO, TO PI3HULS MK yciMa 4
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OKpEMHUMH BapilaHTAMH JOCHIIY BBaXKAETHCA JOCTOBIPHOI. Y HaIIOMY
npukiaml Fy,=1694,93, mo 3nauno Oumbmie 3a Foos 1 Fogo€, 1mo
CTAHOBJIATh BIANMOBIAHO 3,86 1 6,99, CBIAYUTH MPO JIOCTOBIPHICTH ITUX
PI3HUILIb HA 000X PIBHSAX HAJIMHOI IMOBIPHOCTI.

3 eram. /{151 OIiHKK KOHKPETHUX PI3HUIH PO3PAXOBYIOTh:

a) NOMMJIKY Jocuiny (S;)

S.=\S;+n=40,29+4=0,27.

0) MOMMJIKY Pi3HMII Sq
Sq¢ =8y -1,41=0,27 -1,41= 0,381 1/ra (1,41=\2).

B) HaiiMeHIy icToTHy pi3Huilo (HIP) B aGcomoTHUX 1 BIAHOCHHUX
MOKa3HUKA:

HIP=S;1 ys=2,23 0,88=1,96,

HIPo, = v O g - 223088

X 20,66

Teopernune 3HaueHHs kputepito CTIOJEHTA 3HAXOATh y N0AATKy 1
3a YMCJIOM CTYTEHIB BUIBHOCTI 3aJIMIIIKOBOTO PO3CIFOBAHHS (IOMUJIKH), SIKE
y HalloMy BHIAJKy CTaHOBUTH 2,23. OpepxaHi JaHi 3aHOCATH JI0

M1JICYMKOBOi Tabnuili 7.4.

100=9,5%.

Taoaunsa 7.4
ITincymMmkoBa Ta0JMIA JUCTIEPCIHHOTO aHATI3Y
HQMep HgﬁcslfldB Cepez[HiE Pizaunis d
BAPIANTA | 1nocymmy | YPORAH X %
YAMHY 0
1 - 17,1 - -
2 10 19,2 2,1 12,28
3 20 20,3 3,2 18,71
4 30 22,4 5,3 30,99
5 40 24,3 7,2 42,1
HIP s - 1,96 9,5

[TopiBHIOIOUM PI3HUILII MIXK JOCTIJHAMH BaplaHTaMH 1 KOHTPOJEM Ta
PI3HUIIl MIXK OKpPEMHMMHU JOCIIAHUMHU BaplaHTaMu 13 3a3HaueHHsM HIP,
poOJIATH BHUCHOBOK TMPO ICTOTHICTh IMX PI3HUIb, JTOTPUMYIOUHCH
IHPABWUJIA: akwo piznuui oinrvuwi 3a 3nauennna HIP aoo oopiseniorwomep
Huomy, mo ui pi3Huyi icmommi.

BucHoBok: BHeceHHs noOpuB B mo3ax 10, 20, 30, 40 r/mocynuny
ICTOTHO MIABUILY€E BPOXKAWHICTh 3€JIEHOT MacHu ropoxy ( y BCIX BaplaHTax
pi3HuLs 3 KoHTpoJieM — d 61abie HIP).
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JIABOPATOPHA POBOTA Ne8
Tema: Incnepciiinnii anasi3z 0o1HOGAKTOPHOIO MOJbOBOI0 A0CITY
Jasdanna: BUKOHATH JUCHEPCIMHMI aHami3 OJHO (HaKTOPHOIO
MOJILOBOTO JIOCHITy. BUKOHYeThCsS HA 0a31l JaHUX MPO BPOKANWHICTH 03UMOT
MIICHUII MICIIS PI3HUX MOMEPEIHUKIB, K1 HaBeAeH1 B Ta0wuii 8. 1.

Taoauna 8.1
Ypo:xkalHICTh 03MMO]I NIIEHUII MicJIsl PI3HUX MONEPeIHUKIB, 1I1/Ta
Howmep Momnepe ik [ToBTOpEHHS
BaplaHTa I 11 I1I 1Y
bararopiuni
1 TpaBU HA OJIUH 49,2 51,3 53,2 53,4
yKiC
2 Brko-siscsiHa 462 | 481 | 49,1 514
CyMIIIKa
3 I'opox 44,8 47,0 47,1 49,2
4 Kykypynsa na 250 | 274 27,6 29,6
CHJIOC

Ilpuknad:/lucniepciiiHuii aHalli3 BUKOHYEThCS Ha 0a3l JaHUX TMPO
BPOXKaWHICTh 03UMOI IIIIEHMIT TTICIISI PI3HUX MOMEPETHUKIB B 3 eTarmu.

1 eTam.
Taoauusa 8.2
YPpoxalHICTh 03UMOI NIIEHUIL MicCJIA PI3HUX NONEePEAHUKIB, 1I/Ta
S = IToBTOpEHHS CyMa 3a Cepenns 3a
— .
é % & | ITomepea-HuK 1 1 1 v B&p;l;;OM, Bapla)_?TOM,
bararopiuni
1 TpaBH Ha 49,2 | 51,3 | 53,2 | 53,4 207,1 51,8
OJIMH YKIC
Buxo-
2 BiBCSIHA 46,2 | 48,1 | 49,1 | 51,4 194,8 48,7
CyMIIIIKa
3 I'opox 44,8 | 47,0 | 47,1 | 49,2 188,1 47,0
4 |Kyoypymsa o5l 074 | 276 | 296 109,6 27,4
Ha CHUJIOC
Cyma
3a o
HoB- ; 1652 173,8 | 177,0 | 183,6 2X-2.0.P= X y=
TOPCH- =2 >V =699,6 =43,7
HSIM,
YP
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2 erai.

BubuparoTh 10BUIBHHN TOYATOK, 3HAYCHHS SIKOTO Ma€ OYTH IILJIAM
YUCJIOM, OJTU3BKUM JI0 3arajbHOi cepeiHboi (4=44) 1 ckiaaaroTh TaOJIUIIIO
8.3 BiAXWIEHb MOJUISHOUYHUX YpPOXkaiB BijJ JAOBLIbHOrO movaTtky (X-A) Tta
BU3HAYAIOTh CyMHU BIIXWICHb 3a Bapiantamu ().V,), NOBTOpPEHHSIMU
(O.P4) 1 cyMy cyM 3a BapiaHTamu 1 TOBTOpeHHsAMHU(L).

Taoauus 8.3
BinxusaeHHst 1aT Bix 10BiJIbHOT0 mo4arTky (X-A)
Howmep [ToBTOpEHHS V4
BapiaHTa I 11 111 1Y

1 5,2 7,3 9,2 9,4 31,1
2 2,2 4,1 5,1 7,4 18,8
3 0,8 3,0 3,1 6,2 13,1
4 -19,0 -16,6 -16,4 -14,4 -66,4
Py -10,8 -2,2 1,0 8,6 [=34

Bci omepkaHi BIAXWIICHHS Ta iX CYMH MIJTHOCSATH J0 KBajpaTa i
3aMUCYIOTh 0 Tabnuil 8.4.

Taoaunga 8.4
KBaapar BiaxuJjieHb 1aT Bil JOBUIBHOTO MOYATKY

Homep [ToBTOpEHHS V)
BapiaHTa I 11 111 IV

1 27,04 53,29 84,64 88,36 967,21
2 4,84 16,81 26,01 54,76 353,44
3 0,64 9,0 9,61 38,44 171,61
4 361 275,56 268,96 207,36 4408,96
(YP,)” | 116,64 4,84 1,0 73,96 L*=11,56

Koperywoumnii pakrop c- g _ “1’26 ~0.72.

3arajbHa cyMa KBaJAPAaTiB BiIXWJIEeHb
Cy =D (X—A4) —C=(27,04+5329+84,64+88,36+4,84+16,81+26,01+54,76+0,64 +

+9,0+9,61++38,44+361+275,56+ 268,96 +207,36) - 0,72 =1526,32 0,72 =1525,6 .

Cyma kBajapariB IOBTOPEHb
C, = (Z P’ +1-C=(116,64+484+1+73,96)+4-0,72=196,44+4-0,72 = 48,39.

CyMma kBajpariB BiIXiJIeHb BAPIaHTIB
C, = (Z V) +n—C=(967,21+353,44+171,61+ 4408,96) + 4 — 0,72 =
=5901,22 +4-0,72=1475,31-0,72 =1474,59.

Cyma kBaapariB BiIXHJIEHb 3AJTUIIKY
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C,=C,~C,~C, =1525,59—48,39—1474,59 = 2,61.

OO4YHCITIOIOTh YUCIIO CTYNEHIB BUIBHOCTI 3arajlbHOr0 PO3CIIOBAHHS
(Yy), TOBTOpEHb (Yp), BapiaHTIB (Yy) Ta MOMIIKHU (Yz):
yy=N-1=16-1=15;
yp=n—1=4—-1=3;
yy=l-1=4-1=3;
Yz=(1-1)(n-1)=(4-1)(4-1)=3-3=9;
OneprkaHi 1aH1 pO3paxXyHKIB 3aHOCSTH JI0 JIIBO1 YaCTUHU TaOIuII 8.5,
Ha OCHOBI SKUX OOYHCIIOIOTH IWMCIEPCi0 BapiaHTiB (S;), IUCIEPCiIO
nomMmikH (S ) Ta kputepiit Diurepa GpaxtuaHuit (F e )

Taoaunga 8.5
Pe3yabTaT TUCNIEPCIHHOTO aHAJI3Y
Cryneui .
Po3sciroBannas CyMH. BiJ‘II}:HOCTi I[I/Icnezpcm, F par Freop
KBaJIpaTiB S
Y Po.os | Poogo
3arajibHe 1525,59 15 - - - -
[ToBTOpEHB 48,39 3 - - - -
BapianTiB 1474,59 3 491,53 1694,93 | 3,86 | 6,99
[Tomunku 2,61 9 0,29 - - -

Jucnepcii po3paxoByIOTh 32 TAKUMH (POpMyJIaMu:
SE=Cy :y,=1474,59:3=491,5 ;

S 2=Cz:y,=2,61:9=0,29.

Kpurepiii @imepa GpakTUUHUN pO3paxoBYIOTh 32 POPMYIIOHO
Fyuim = Sp :85=491,53:0,29=1694,93.

Teopernune 3HaueHHs1 kputepito Dimepa 3HAXOAATh y HojaTkax 3 i
4 3a YUCIOM CTYNEHS BUIBHOCTI BapiaHTIB y=3 (Oulbllla JUCTHEPCIisA) Ta
NOMUJIKK Yz=9 (MeHIla nucnepcis). Ha mepeTrHi Mux 4uces TeopeTuyHe
3HaueHHs kpuTepito Pimepa cTaHOBUTH IpHU Py o5 3,86 1 ipu Py g9 — 6,99.

IpaBwiao: skmo kpurepiit Dimepa (QakTUUHUNA  JTOPIBHIOE
TEOPETUYHOMY a00 OUIBIIMKA BiJ HBOrO, TO PI3HUI MK yciMa 4Yu
OKpPEMHUMH BapiaHTaMU JOCIiTy BBAKAETHCSA JOCTOBIPHOIO.

BucHOBOK: y Hamomy Npukiaml Fg.q=1694,93, mo 3Hauno Oinblie
3a Fgos 1 Fog9, 0 cTaHOBIATH BiAnoBinHO 3,86 1 6,99, cBiguuTh mpo
JOCTOBIPHICTh IUX PI3HUIIL HA 000X PIBHAX HAAIHHOI IMOBIPHOCTI.

3 eran. [lani po3paxoByiOTh y3arajibHeHy NOMUJIKY pocainy (S+)

Ta MOMMJIKY Pi3HMII Sy 32 hopMyJiaMu:
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S-=SZ+n=4029+4=027;
S, =S 1,41=027-1,41= 0381 n/ra (1,41=2).

Hajimenmy icrorny pisHuuro (HIP) po3paxoByroTs, sk mpasuio,
Ha [JBOX pIBHAX HaAlWHOI iMmoBipHOCTI (Pogs 1 Pogy ) 3a Takumm
dbopmynamMu:

HIP),95=Sqty.055
HIP 99=S4-tg.99.

Teoperuune 3HaueHHs1 kputepito CTIOAEHTa 3HAXOAATh y NOJATKY 1
3a YMCJIOM CTYTEHIB BUIBHOCTI 3aJIMIIIKOBOTO PO3CIFOBAHHS (IOMUJIKH), SKE
y HallOMy BMIIAJKy CTAHOBHUTb Ha PIBHAX IMOBIPHOCTI Pygs 1 Pggg
BiamoBigHO 2,26 1 3,25.

JIist  XapaKTEepUCTUKH ICTOTHOCTI MPUBATHUX PI3HUIL 1 TOYHOCTI
JOCJI1Ty PO3PaXOBYIOTh:
- HaliMeHIY ICTOTHY PI3HUIIO:
HIP 95=Sd-ty 95 0,381-2,26=0,86 u/2a;
HIP 99=Sd-ty99y=0,381-3,25=1,24 u/2a;
- BIIHOCHY MOMWIKY BChOTI'0 JOCTIAY

S5 - 100 .
S0 Sx 100 027100 o
Xy 43,7

- TOYHICTB J0CTIAY
T%=100-0,62=99,32%.
OpnepsxaHi 1aHi1 3aHOCATH JI0 M1JACYMKOBOI Ta0uI 8.6.

Taoauus 8.6
IHigzcymkoBa Ta0 M AUCHEPCITHOTO AHATI3Y
© HIP
§ C% [TonepeTHUK X P S+% | T%
o pel X d 1095 [099 |°X 0
[aa]
bararopiuni
1 TpaBH HA 51,8 - - - - -
OJIMH YKIC
’ BHKQ—BlBCHHa 48,7 3.1
CYMIIIIKA o < o ©
3 I'opox 47,0 -4.8 gﬁ S\ gﬁ gﬁ
— foN
4 | Kyxypymsama | g 4.4
CHJIIOC
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[TopiBHIOIOUYHM PI3HUII MK JIOCTAITHUMHU BaplaHTaMU 1 KOHTPOJIEM Ta
PI3HHUII MDK OKPEMHMH JIOCIITHUMH BapiaHTamu 13 3a3HadeHHsIM HIP Ha
000X PIBHAX HAAIMHOI 1MOBIPHOCTI, pPOOJIATH BUCHOBOK IpPO ICTOTHICTh
nux pizHulb, norpumyrouuck IMPABWJIA: axkwo pisnuyi oOinvwi 3a
3nauennsn HIP abo oopienioroms iiomy, mo i pizHuyi icmomHi.
BucHoBku:

- ockuibku kputepiid dimepa dpakTuuHuil ctaHoBUTH 1694,93, 1110 3HaYHO
ouemie 3a Fgos (3,86 ) 1 F99(6,99), TO pi3HHIS MIX yCIMa OKpEMUMHU
BaplaHTaMM JOCIITY TOCTOBIpHA Ha 000X PIBHIX HAI1MHOI IMOBIPHOCTI;

- TOYHICTh OOYHMCJIEHHSI CEpeAHIX apu(METUYHUX BHUCOKA, TOMY IO
3Ha4YeHHA S_% He nepesuuye 3 %;

- 3HWKEHHS BpOXKAWHOCTI B IPyrOMY BapiaHTI MPOTHU KOHTPOJIO 1ICTOTHE,
TOMY IIIO PI3HMII MDK CepeaHIMU LMX BapiaHTiB Ouibina Bix HIP Ha
000X PpIBHSAX IMOBIPHOCTI, Y TPEThOMY 1 YETBEPTOMY BapiaHTax
3HWDKEHHSI BpOKaWHOCTI TUM OUIbII ICTOTHE Ha 000X PIBHAX
IMOBIPHOCTI.
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JIABOPATOPHA POBOTA Ne9
Tema: Incnepciiiaunii anasi3z 1BOGaKTOPHOIO MOJIbOBOI0 T0CTiLy

Jasdanna: BukoHaTH AWCHEPCIAHUNA  aHami3  JABO(PAKTOPHOTO

MOJILOBOT'O JIOCHIYy 3 BUBUCHHSIM TJIMOMHW OpAaHKH Ta HOPM a30Ty MiJ
03UMY TeHuIo (tadi. 9.1).

Taéauns 9.1

YpoxkaiiHiCTh 03MMOI MIIEHUII 32 Pi3HUX IVTHOUH 00POOITKY IPYHTY
Ta HOPM BHECEHHS a30Ty, II/ra

['mubuna Hopma [ToBTOpHICTH
OpaHKH a3oTy
(bakTop A) | (dakTop B) ! Il 1 v
20-22 N3 46,3 454 53,0 |51,1
Neo 50,2 |53,7 |51,8 |56,7
Nog 61,4 [552 62,5 |58,2
10-12 N3o 51,9 |55,2 |55,9 |55,5
Neo 53,6 |58,8 |57,1 |58,2
Noo 63,7 62,9 66,6 |65,1
Ilpuknag: BuxoHatu JOuUCHEpCIMHUN  aHami3  JABOGAKTOPHOTO
MOJILOBOT'O JOCIIAYy 3 BHUBUCHHSM TJIMOMHUW OpAaHKH Ta HOPM a30Ty Mif
o3uMy mmieHuiro  (tadbm.  9.2).  CratuctuuHy  OOpoOKy  JaHUX

IBO(AaKTOPHOTO TOJILOBOTO JOCIIYy MPOBOASTH METOJOM AMCHEPCIHOTO
aHaJ13y MOeTaIHoO.
1 eTam.
Taoauus 9.2
YpoxailHICTh 03UMOI MIIEHUIII 32 PI3HUX IVIMOMH 00POOITKY IPYHTY
Ta HOPM BHECEHHH a30TYy, II/ra

['mubuna Hopma IToBTOpHICTH Cepen-
OpaHKHU a3oTy Cyma 3a HS 32
(dpaktop A) | (dbaxTop B) |1 11 I v BapiaHTOM )V | BapiaHT
X
20-22 N3o 48,1 46,3 |54,0 |52,7 |201,1 50,3
Ngo 50,6 |54,2 |524 |58,8 |216,0 54,0
Ny 61,0 |553 62,8 |584 |2375 59,4
10-12 N3q 52,6 |553 |56,7 |54,9 |219,58 54,9
Niso 542 59,1 |574 |57,8 |228,5 57,1
Ny 64,0 62,2 |66,1 |654 |257,7 64,4
Cyma 3a 330,51332,4 (3494 | 348,0 | > X= Xy=
OBTOPEHHS, 1360,3 56,7
> P
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3a JOBUIBHHMM TOYATOK TpuiiMaemMo A=57
BIIXWJICHHS JaT BiJ HbOro (Tadaui 9.3).

1 MiApaxoBYyeEMO

Taoaunga 9.3

BinxuseHHst 1aT BiJ 10BiJIbHOT0 mo4arTky (X-A)

I'mubuna opanku | Hopwma [ToBTOpHICTH
(baxkTop A) a3oTy Cywma 3a
(pakrop |1 II I |IV | Bapiantom, >V
B)
N3o -8,9 [-10,7 |-3,0 [-4,3 [-26,9
20-22 Ngo -6,4 |-28 |46 [1,8 [-12,0
Noo 40 |-1,7 |58 |14 |95
N3o 44 |-1,7 [-03 |-2,1 |-8,5
10-12 Ngo -2,8 (2,1 |04 [0,8 |05
Noo 7,0 152 |91 |84 |29,7
CymMa 3a -11,5 (9,6 |74 |6,0 |L=-7,7
IOBTOPEHHS, > P

Jlami po3paxoBYIOTh KBaJpaTH BIJIXUJICHb
noyatky (Tabmauis 9.4).

at

Bl JOBUJIBLHOTO

Taoauus 9.4
KBaapartu BiZxujieHb JaT Bill JOBUIBHOIO MOYATKY (X-A)2
R, Hopma [TOBTOpHICTh KBanpar
OpaHKH, CM a30Ty CyMH 34
(paktop A) | (paktop B) I Il i v Bal(); ;T)(z)M’
N3 79,21 1 114,49| 9,00 | 18,49 | 723,61
20-22 Nso 40,96 | 7,84 | 21,16 | 3,24 | 144,00
Nog 16,00 | 2,89 |33,64| 1,96 |90,25
N3 19,36 | 2,89 | 0,09 | 4,41 | 72,25
10-12 Neo 7,84 | 441 | 0,16 | 0,64 | 0,25
Nog 49,00 | 27,04 | 82,81 | 70,56 | 882,09
KBagpar cymu
3a [IOBTOPCHHSI, 132,25 | 92,16 | 54,76 | 36,00 | L*=59,29
(zP)’

KinbkicTs BapianriB [=1,-1,=2-3=6.

3arajabHe unciao aar ( cnocrepe:kenb) N=1[ -n=6-4=24,
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Koperywuuii pakTop
C=L" +N=5929+24=247.
3araJjbHe po3CilOBaHHA
C, = Z(X — A’ —C=(79,21+114,49 + ...+ 82,81+ 70,56) — 2,47 =
=618,09 — 2,47 =615,62.
PeryjiroBaHHs NOBTOPEHDb
C,= (ZP)2 +1-C=(132,25+92,16+54,76 +36,00) + 6 — 2,47 =
=315,17 +6—-2,47 =50,06.
Po3ciroBanHs1 BapiaHTiB
C, = (Z V) +n—C=(723,25+144,00 + 90,25 + 72,25 + 0,25 + 882,09) +
+4—2,47=457,64.

Bunaagkose po3citoBaHHS (IIOMIJIKA)
C,=C,-C,—-C, =615,62-50,06-475,64 =89,92.

3 eran. Ha mnpomy eTami CTaTUCTHYHOI OOpPOOKHM  JaHHMX
IBO(AKTOPHOIO NOCHIy BUZHAYAIOTh TaK 3BaH1 TOJIOBHI €PeKTH (PaKTOPIB,
110 BUBYAIOTHCS, 1 IX B3a€MO/IIIO.

[Ilo6 wmatu ysABJIEHHA TIPO €QPEKTUBHICTh KOXKHOTO (hakTopa,
HEOOX1THO MOMEPEAHBO CKIACTH TAOIULI0 9.5 Mpo CyMmy KBaJpariB, SIKY
oepyTh 3 TabauI 9.4.

Taoauusa 9.5
Tadunus a5 o0uucIaeHHA il i B3aeMoii (pakTopis
['mubuna Hopma azoty (pakTtop B)

OPaHKH, CM N3 Neo Noo > A

(paktop A)
20-22 723,61 144,00 9,025 957,86
10-12 72,25 0,25 882,09 954,59
Y B’ 795.86 144,25 972,34 > X' =1912,45

Po3ciroBanHs 3a pakTOpom A
C,=> 4" +(l,-n)—C=(957,86+954,59) + (3-4) — 2,47=156.9.
PosciroBanns 3a pakropom B
Cy =Y B  + (I, -n)—C=(79586 + 144,25 + 972,34) + (2 - 4) — 2,47 = 236,59 .
Po3ciroBanHs 3a B3aemogaicro ¢pakropis AB
Cyp=Cy-C4-Cp=475,64-156,9-236,59=82,135.
Yucsio cTyneHiB BiJIbHOCTI BCIX PO3CilOBaAHb:
yy=N-1=24-1=23; y,=l-1=2-1=1; yg=Ilp-1=3-1=2;
yp=n-1=4-1=3; y4p=(L-1)(Ip-1)=(2-1)((3-1)=2;
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YZ=YY-YP V4 - VB - Yap=23-3-1-2-2=15.

[licts mporo ckimamaroTh Tabiaump 9.6 mpo  pesyiabTaTH
JTUCIIEPCIMHOTO aHalli3y, MONEPEAHBO PO3paxyBaBIIN JUCIIEPCIi 1 KpUTepli
dimepa.

Taoauus 9.6
Pe3yabTaTi TUCNIEPCIHHOTO aHAJI3Y
: Cymu 2 Freop

Po3ciroBanus KBAJpATIB Y S F paxcr Poos Poos
3arajpHe 615,62 23 - - - -
[ToBTOpEHB 50,06 3 - - - -
dakTop A 156,9 1 156,90 | 26,19 4,54 8,68
dakTop B 236,59 2 118,30 19,75 3,60 6,36
B3aemonii AB 82,15 2 41,07 6,86 3,6 6,36
ITomunku 89,92 15 5,99 - - -

Hucnepcii okpemo s paktopiB A 1 B Ta ix B3aeMoii:

S?=C,+y,=156,9+1=156,9;
S;=C,+y,=236,59+2=118,30;
S?=C .+, =82,15+2=41,07;
S, =C,+y,=89,92+15=75,99.

Kpurepii ®imepa GpakTuyHi:
F, =8 +S,=156,9+5,99 = 26,19;
F,=8.,+S,=118,30+5,99 =19,75;
F,,=58,+82=41,07+5,99 = 6,86.

Ockinpku kputepii @imepa ¢aktuuni F,, Fp, Fap cTaHoBmsTh
BiAnoBiAHO 26,19; 19,75 Ta 6,86, 1m0 3HA4HO OiNbIIEe 3a TEOPETUUHI
KpuTepli Ha 000X pIBHSAX IMOBIPHOCTI, TO TJIMOMHM OpPAaHKH Ta HOPMHU
a30Ty JOCTOBIPHO BILUIMBAIOTh HA BPOXKANHICTH O3UMOI MIIICHUII].

4 erai.

[IIo6 BCTaHOBUTH, MK SKUMHU CEPEIHIMH ICHY€ ICTOTHA PI3HHUIIA,

PO3paxoOBYIOTh:
- y3arajJbHeHY NOMMJIKY JIJIsl BCbOT0 JT0CJTiLy

S2
S =4|"Z = 3599 _1922.
X n 4 ’
- y3arajJibHeHy NOMMJIKY Jid (pakTopa A
S, =82 +(l, n)=4599+(3-4)=0,71.
- y3arajJbHeHy NOMMJIKY st pakTopa B
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S, =82 +(l,-n) =+/5,99+(2-4) = 0,86.
- MOMWIKY Pi3HULI /151 BCHOT0 A0CTIAY

Sd =S-1,41=1,22-1,41=1,72n

- NOMMJIKY pPi3HUNI 49 pakTopa A

SdA :SA -1,41=0,71-1,41=101

- MOMWIKY pi3Huni 1ia pakropa B
S;p=8;-141=0,86-1,41=121n

Jlami po3paxoByrOTh HaiiMeHI1 1cToTHI pizHuIl (HIP):

- BCBHOIO0 JOCJIixy
HIP, o5 =S, 1,95 =1,72-2,13=3,66 ~ 3,7y / 2a,

HIF oo =S, -1)9o =1,72-2,95=35,07=5,ly / 2a.

- (akrTopa A
HIP, s =8, thos =1-2,13=213~ 2,1y / za,

HIP, gy =S, 150 =1-2,95 =295~ 3,04/ za.
- ¢axkropa B

HIPO,95 =Sy - Loos = 1,21-2,13=2,58 2,6y / 2a,

HIP, oy =S, 1590 =1,21-2,95=3,57 ~ 3,6y / 2a.

BigHocHa moMHJIKAa BCHOTO JOCJIiTy

S -100 .
S—%=— _L22 100:2,15%.
* XN 5697

Taoauus 9.7
IlizcymkoBa Ta0 MU JMCHEPCIHHOTO aHATI3Y HAHUX ABO(PAKTOPHOrO

HOCJIITY
Guma Jo3u 1()1)13HI/IIIH 3a HIP
OPaHKH, CM ( ;‘:I);Z X aKTOpOM Ss% | T%
(dascrop 4) | ) P A B | 095|099
N3o 50,3
20-22 Ngo 54,0 3,7
Ny 59,4 9,1
N3o 54,9 14,6
10-12 Ngo 57,1 3,1 2,2 37 SI12,15 197,85
Ny 64,4 | 5,0 9,5
HIP, 95 32 hakTOpamu 2,1 2,6
HIP, 49 32 akTOpamu 3,0 3,6
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Huszbka BIiJHOCHA TIOMUJIKA CBIJYUTH MOPO BHUCOKY TOYHICTH
npoBeAeHHs AociikeHb. Tounicts nocaigy T=100-2,15=97,85%. Ilicns
HaBEJCHUX PO3PaXyHKIB, CKIaJal0Th MiACYMKOBY Ta0OuIto 9.7, Ha OCHOBI
SKOi POOJIATH BUCHOBKHM MPO BIUIUB (pakTopiB A (rmuOuHM OpaHku), B
(HOpMH a30Ty) Ta iX B3aemoiii AB Ha BpoxkalHICTh O3UMOI1 TIIICHHUII].
BucnoBku

3a (daktopom A — BUKOPUCTAaHHS OpaHKM Ha riaubOunHy 10-12 cMm
3aMiCcTh OpaHkd Ha 20 - 22 ¢M Ji€ ICTOTHHH MOPHUPICT YpPOXKaI O3UMOI
MIIIEHUI Ha BCiX (oHAxX yA0OpEHHS.

3a ¢aktopom B — Ha ¢oHI TIMOOKOT OpaHKU ICTOTHUWA MPUPICT
ypokar0 Ha 000X PIBHSX HaAIWHOI IMOBIPHOCTI 3a0e3Mledyye BHECEHHS
000X MIABUIIEHUX HOPM a30Ty, a Ha (OHI MIIBYOI OpaHKU — JIUIIE
BHECCHHS Ny.
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JIABOPATOPHA POBOTA Ne 10
Tema: Incnepciiauii aHasi3 J0Ciay, MPOBEAEHOT0 METOAOM
JIJATHHCHKOT0 KBAAPATy
3agdannsa: BUKOHATU AUCIEPCIMHUN aHaJI3 MO CXEMi JIATUHCHKOTO
KBaApary 5x5 B gociniai 3 sumeneM (t1a6:a.10.1).
Taoaunsa 10.1
Cxema po3MillleHHS T0CTIaY 1 ypoxkal sUMEeHI0

- CTOBIUUKH
1 2 3 4 5
1 342D 32,3C 334A 32,6B 34,6E
2 41,5B 34,.9A 39,8E 36,8C 38.4D
3 34,6E 28.8B 38,1D 32,5A 36,3C
4 35,2A 342D 37,6C 40,2E 34,7B
5 32,7C 33,5E 27,8B 33,3D 32,5A

Ilpuknad: BUKOHATH JTUCTIEPCIMHMM aHali3 MO CXeMl JIATUHCHKOTO
KBagpaTy 5X5 B JOCHIIl 3 STAMEHEM.
1 eran. CxiaaeMo po3paxyHkoBy Taonuio 10.2.
Taoauusa 10.2

Cxema po3millleHHS JOCJIAY i YPO:Kai AYMEHI0

CroBnuMku Cymu o :
. Cepenni
P psi- | BapiaH- o
1 2 3 4 5 naMm TaMm BapianTam
P \Y
1 35,3D | 31,1C | 32,6A | 33,4B | 33,8E | 166,2 | 163,5A 32,7
2 40,8B | 33,7A | 39,3E | 37,7C | 37,3D | 188,8 | 162,2B 32,44
3 35,8E | 27,7B | 37,2D | 31,8A | 35,8C | 168,3 | 173,7C 34,74
4 342A | 353D | 36,9C | 40E | 33,9B | 180,3 | 178,8D 35,76
5 32,2C | 33,7E | 26,4B | 33,7D | 31,2A | 157,2 | 182,6E 35,52
Cywma o <

croBrmumkam, | 178,3 | 161,5 | 172,4 | 176,6 | 172 > X =860,8 X =
yC 34,43

JlaTuHCchbKMMHU OyKBaMU MO3HAYCHI BapiaHTH.

2 eran. BuOuparoTh JOBUIBHUN IOYATOK, 3HAYEHHS SIKOTO Mae OyTH
IUJIMM YHCJIOM, OJIU3BKUM J0 3arajibHoi cepeiHboi (A=35) 1 cKiIajgaroTh
tabnuito 10.3 BiAXHICHh NOAUISHOYHUX YPOXKaiB Bl JOBIJILHOTO MOYATKY
(X-A) Ta BU3HAYAIOTh CYMH BIIXWIECHb 3a Bapiantamu (. V,), psaamu
(O.Py), croBmuukamu (Y.C4) 1 CyMy CyM 3a BaplaHTamu, psijaamMu 1
croBmurkamu (L).

[lepeBipsrOThH PaBWIBHICTD PO3paxyHKIB o PIBHOCTI
Y P=>C=)V=L=14,2
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Taoauusa 10.3
BinxuseHHst 1aT BiJ 10BiJILHOT0 mMo4aTky (X-A)

Pamm CTOBITYUKH Cymu no
1 2 3 4 5 > Pa Y Va
1 0,3D -3,9C -2,4A | -1,6B -1,2E -8.8 -11,5A
2 5,8B -1,3A 4,3E 2,7C 2,3D 13,8 -12,8B
3 0,8E -7,3B 2,2D -3,2A 0,8C -6,7 -1,3C
4 -0,8A 0,3D 1,9C 5E -1,1B 5,3 3.8D
5 -2,8C -1,3E -8,6B | -1,3D -3,8A -17,8 7,6E
> Cy 33 -13,5 -2,6 1,6 -3 L=-14,2

Bci opepkaHl BIAXWIEHHS Ta I1X CyMH IIJHOCITH 10 KBajapaTa 1

3amucyoTh 10 Tadsumil 10.4.
Taoauusa 10.4

KBajapar BigxuJjieHb 14T BiJl JOBIJIbHOTO MOYATKY

Pamu CTOBITYUKH Cymu o
1 2 3 4 5 (CPA)° | (VA

0,09D | 15,21C | 5,76A 2,56B 1,44E 77,44 132,25A

33,64B | 1,69A | 1849E | 7,29C 529D | 190,44 | 163,84B

0,64A 0,09D 3,61C 25E 1,21B 28,09 14,44D

|
2
3 0,64E 53,29B 4,84D 10,24A 0,64C 44,89 1,69C
4
5

7,84C | 1,69E | 73,96B | 1,69D | 14.44A | 316,84 | 57,76E
oCy° | 10,89 | 18225 | 6,16 2,56 9 L*=201,64

3aragbHe 4uCJI0 AaT (cnocTepe:xkenb) N=n-n=5-5=2)5.
L 201,64
N
3arajibHa cyMa KBaJpaTiB BiIXWJICHb
C, = Z (X -A4)>-C=(0,09+1521+5,76+2,56+...4+14,44)-8,07 = 291,28 — 8,07 = 283,21.
Cyma kBajpartiB BiIXWIeHb CTOBIYUKIB
C, = (Z C,) +n—C=(10,89+182,25+6,76+2,56+9)+5-8,07 = 211,46 +5-8,07 = 34,22.
Cyma kBajapariB BiAXuJeHb PSIiB
C, = P,)? +n—C=(77,44+190,44 + 44,89 + 28,09 +316,84) + 5~ 8,07 =
=657,7+5-8,07=123,47.
CymMma kBajipaTiB BiIXiJIeHb BAPIaHTIB
C, = V) +n—C=(132,25+16384+1,69 + 14,44+ 57,76) + 58,07 =
=369,98 +5-28,07 =65,93.

CyMma kBajpaTiB BiIXWIEHb 3JIUIIKY
C,=C,-C,—-C, =283,21-34,22-123,47- 65,93 = 59,59.

Koperywounii pakrop C = =38,07. .



46

OOYHUCTIOTh YHUCIO CTYINEHIB BUIBHOCTI 3arajbHOIO PO3CIFOBAHHS
(vy), paniB (yp), BapiaHTiB (Yy), CTOBITUHUKIB (Y.) Ta TOMUIKHU (Yz):
vy =N -—-1=25-1=24;
yp=n—-1=5-1=4;
y, =n—-1=5-1=4;
y.=n—-1=5-1=4;
V=V —Vp—Vy —y, =24—4—4-4=12.
Opepxani AaHl po3paxyHKIB 3aHOCATH JI0 JIIBOT YaCTHMHU TaOJIHII
10.5, Ha OCHOBI AKHUX OOUUCITIOIOTH JUCIIEPCiIO BapiaHTiB (S} ), IUCIIEPCIIO
noMuik (S ) Ta kpurepiit ®irmepa GaxTuaauit (Fypax, ).
Taouuus 10.5
Pe3yiabTaT JTUCNIEPCIHHOT0 aHAJII3Y

CryneHni .
PosciroBanHs Cymm . | BUIBHOCTI I[che;pcm, F paxr Freop
KBaJIpaTIB S

Y Poos | Poogg
3arajpHe 283,21 24 - - - -
CToBILIB 34,22 4 - - - -
PsniB 123,47 4 - - - -
BapianTis 65,93 4 16,48
[Tomuiku 59,59 12 4,97 3,32 3,26 | 5,41

Jlucnepcii po3paxoByIOTh 32 TAKUMH (POpMyJIaMu:
SE=Cy :py=65,93:4=16,48 ;

85=Cry7=59,59:12=4,97.

Kputepiit @iniepa pakTuyHUN po3paxoByIOTh 3a GOPMYIIOLO:
Fpuim = Sp :S5=16,48:4,97=3,32.

TeopeTnune 3HaueHHs KpuTepiro Dimiepa 3HAXOIATh Y JI0JaTKax 3 1
4 3a 4YHUCIIOM CTYMEHS BIILHOCTI BapiaHTiB y=4 (OuibIna aucrepcis) Ta
MOMUJIKH Yz=12 (MeHIIa aucnepcis). Ha mepeTuHi mux 4uces TeopeTuIHe
3HaueHHs Kpurepiro dDimepa cTaHOBUTH Npu Pjos 3,26 1 ipu Py g9 — 5,41.
SAxmo xputepii ®dimepa (PaKTUYHUN TOPIBHIOE TEOPETUYHOMY abo
OLMBIIUMK B HHOTO, TO PI3HHUIL MK yciMa Yd OKPEeMHUMHU BapiaHTaMu
JOCIIIZY BBAXAETHCSA JOCTOBIPHOIO. Y HAmOMy NpUKIaml Fgue=3,32, 1m0
3Ha4yHO Outble 3a Foos 1 Foog9, 0 cTaHOBIATH BiAmoBiIHO 3,26 1 5,41,
CBIIYMTH TMPO JIOCTOBIPHICTH ITUX PI3HUIL HAa 000X PIBHAX HAAINMHOI
IMOBIPHOCTI.
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3 eram.
Jlami po3paxoByioTh y3arajibHeHy HOMHJKY gocaixy (Sy) Ta

NOMWIKY pizHuLi Sy 32 hopMyiaMu:

S- =4S, +n=+4.97+5=0.99
S,=8,-1,41=0,99-1,41=1,4 wra (1,41=\2).

Hajimenmy icrorny pizauunio (HIP) po3paxoByroTh, K mpaBuio,
Ha [JBOX pIBHAX HaaiiHOI iMmoBipHOCTI (Pogs 1 Pogy ) 3a Takumm
dhopMmysiamu:
HIPy5=Syty.955
HIPj99=S 41999
TeopeTnune 3HaueHHs KpuTepiro CTIONEHTAa 3HAXOIATh Y J0AaTKy 1
32 YHUCIIOM CTYTEHIB BIJILHOCTI 3QJIMIIIKOBOTO PO3CIFOBAHHS (MIOMUJIKH), SIKE
y HallOMy BMIIQJKy CTAaHOBUTb Ha PIBHAX IMOBIPHOCTI Pygs 1 Pggg
BignoBigHO 2,18 1 3,06.
HIPO,95:Sd'tO.95 :1,4’2,18:3,06 H/Fa;
HIPO’99:Sd't0_99: | ,4'3,06:4,28 H/Fa.
OneprkaHi JaHi 3aHOCATH J0 I1JICYMKOBOi Tadsmi 10.6.
Taoauus 10.6
IHigzcymkoBa TadaMus AMCHEPCIMHOTO aHAJTI3Y

Bapiantu (coptn) Ypoxaii, 11/ra Pi3HuIls 3 ctangapTom,
1/ra
A (St) 32,7 -

B 32,4 -0,3

C 34,7 2,0

D 35,8 3,1

E 36,5 3,8
HIP - 3,06

[TopiBHIOIOUYHM PI3HUII MK JIOCTITHUMHU BaplaHTaMU 1 KOHTPOJIEM Ta
PI3HUII MDK OKPEMHMH JIOCTITHUMH BapiaHTamu 13 3a3HadeHHsM HIP Ha
000X PIBHAX HAAIMHOI 1MOBIPHOCTI, pPOOJIATH BUCHOBOK IpPO ICTOTHICTh
nux pizHulb, norpumyrouuck IMPABWJIA: axkwo pisnuyi oOinvwi 3a
3nauennsn HIP abo oopienioroms iiomy, mo i pizHuyi icmomHi.

BucHOBOK: y BapiaHTi B 3HM)XEHHSI BpOXkKat0 HEICTOTHE MOPIBHSHO 3
cTaHapToM, y Bapianti C miJBUILIEHHS BPOXKal0 HEICTOTHE, a y BapianTti D
1 C miaBUIIIEHHS BPOKaK0 1CTOTHE MOPIBHSIHO 3 CTAHIaPTOM.
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JIABOPATOPHA POBOTA Ne 11
Tema: Incnepciiauii aHasi3 J0Ciay, MPOBEAEHOT0 METOAOM
JIJATHHCHKOT'0 MPSIMOKYTHHKA
3agdannsa: BukoHaTH NHUCIepCiiHMI aHali3 MO CXEMi JIATUHCHKOTO
NPSIMOKYTHHUKa4x4Xx2 B NOCHIAl 3 KYKypyJ30l0 Ha 3elieHy Mmacy (Taou.
11.1).
Taoaunsa 11.1
Cxema po3millleHHsI JOCJIIAY i YPO:Kai 3eJIeHOI MacH KYKYPYA3H

Pt CroBImUnKHN
1 2 3 4
| 48 4E 63,9G 35.9B 50,6D
43,5A 65,5C 46,8F 60,7H
) 65,1G 42.8E 54,5D 34,8B
67,2C 42,2A 54,8H 35,2F
3 40,8F 51,3H 41,2E 51,8G
40,8B 48,8D 36,7A 60,5C
4 54,2H 45,4F 52,5G 31,6E
62,7D 36,9B 59,4C 45,6 A

Ilpuknad: BukoHatu nUCHEpCiiHUN aHali3 MO CXEMi JIATUHCHKOTO
NPSIMOKYTHHKa4*x4X2 B AOCIHi1 3 KYKypYy/A30I0 Ha 3€JIeHy Macy.

1 eran. HeoOxiiHO po3paxyBatu cymu 1o croBnuukam C, psgam P,
BapilanTam V 1 3arajpHy cyMmy Bcix BpoxkaiB Y X. Cymu BpoOKaiB IO
BapiaHTaM PO3PaxOBYIOTh CYMYBaHHSIM BCIX BPOXKaiB ISl BIJMOBIAHOTO
BapiaHTy. [lepeBipstoTh MPaBUWIBHICTh pO3paxyHKiB Y P=Y C=) X.

Taoauusa 11.2
Cxema po3MillleHHSI JOCJIIAY i YPO:Kai 3eJIeHOI MacH KYKYPYA3H

CToBIMUMKHU CymMmu 110 i
Pann psnam ' BapiaHTaMm Cep;nHl 1o
1 2 3 4 P v BaplaHTaM
1 49E | 64G | 35B | 50D 413 167A 41,8A
43A | 65C | 47F | 60H 147B 36,8B
) 64G | 42E | 55D | 35B 393 250C 62,5C
66C | 42A | 54H | 35F 215D 53,8D
3 40F | 50H | 40E | 51G 365 161E 40,2E
40B | 48D | 36A | 60C 167F 41,8F
4 53H | 45F | 53G | 30E 135 232G 58,0G
62D | 37B | 59C | 46A 217H 54,2H
CymMma 1o -
CTOanHKaM, sc | 417|393 | 379 | 367 YX = 1556 X =486
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JlaTuHChKMMU OyKBaMH MTO3HAYEHI BapiaHTH.
2 eramn. Po3paxoByl0Th CyMU KBaJpaTiB, 3aMHCYIOTh iX B TaOJUIIIO
JUCIIEPCIMHOTO aHAII3y 1 BU3HAYAIOTh KpUTepiil F.
3araabHe 4yucy0 aAaT (cnocrepe:xkenb) N=[, ‘[, -n=4-4-2=32.
Koperywounii pakrop C=(>X)’:N = (1556)°:32=75660,5.
3arajibHa cyMa KBaJpaTiB BiIXWJICHb
C, =Y X2 —C=(497 + 647 +35 + ...+ 46) - 75660,5 = 3269,5.

Cyma kBajapariB BiAXuJieHb CTOBIIYMKIB

C, =Y C" +1-C= (417> +393% +376" +367%) + 8~ 75660,5 = 173.

Cyma KkBajpariB BiIXujieHb PAAiB

C,= ZPz +1-C = (413" +393% +365% +385%) + 8 —75660,5 = 148.

Cyma kBajapariB BiAXH/JIEeHb BAPiaHTIB
C, = ZVZ +n—C=(167%+147> +250% +...+217%) + 4 —75660,5 = 2576.

Cyma kBaaparTiB BiAXHJIEHb 3AJTUIIKY

C,=C,~C,~C,~C, =3269,5-148,0~173,0-2576,0 = 372,5.

OOYMCIIOTh YUCIO CTYMNEHIB BUIBHOCTI 3arajilbHOTO PO3CIIOBAHHS
(Yy), psaiB (yp), BapiaHTIB (Yy), CTOBIYMKIB () Ta MOMWIKHU (yz):

y, =N-1=32-1=3];

yp=n—-1=4-1=3;

yy =1l-1=

8-1=7

y.=n—-1=4-1=3;

Y2 =Vy=Vp =¥y —y.=31-3-T7T-3=18.
Opnepskadi JaHl po3paxyHKIB 3aHOCATH JI0 JIIBOT YaCTHMHHU TaOJIHUII
11.3, Ha OCHOBI AKHMX OOYHCIIIOIOTH JUCIIEPCIiIO BapiaHTiB (S}), AUCIEPCiIO

noMwikH (S5 ) Ta kputepiit Dimtepa GpakTuaHuil (F o )-

Pe3yabTaT TUCNIEPCIHHOTO aHAJI3Y

Taomauusa 11.3

Cryneni :
Po3sciroBaHHs Cymu . | BUIBHOCTI I[I/Icnezpcm, F par Freop
KBaJ[paTIB S

v Poos | Pogo
3arajgpHe 3269,5 31 - - - -
CroBniniB 148,0 3 - - - -
PsiniB 173,0 3 - - - -
BapianTiB 2576,0 7 368.0
Mo 372,5 8 2060 | P78 298385
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Jlucnepcii po3paxoByIOTh 32 TAKUMHU (HOPMYyJIaMHU:
SE=Cy :py=2576,0:7=368,0;

S2=Czy=372,0:18=20,69.

Kpurepiii @imepa GpakTUUHUN pO3PaXOBYIOTh 32 POPMYJIOHO:
Fyuim = Sj :85=368,0:20,69=17,78.

TeopeTnune 3HaueHHs KpuTepiro Dimiepa 3HAXOATh Y JI0JaTKax 3 1
4 3a YUCJIOM CTYyNEHS BIIBLHOCTI BapiaHTIB y=4 (OuIblla JuUCHEpCis) Ta
NOMUWIKK Yz=12 (MeHma aucnepcis). Ha mepeTuHi nux yncen TeopeTuyHe
3HaueHHs Kpurepiro dDimepa cTaHOBUTH Npu Pjos 3,26 1 ipu Py g9 — 5,41.
Axkmo xkputepii Dimepa (akTUUHUN JTOPIBHIOE TEOPETHUYHOMY abo
OUIBIIMI BiJ HBOTO, TO PIZHUIT MK ycCiMa YU OKPEMUMHU BapiaHTaMu
JOCIIIY BBAXKAETHCA JOCTOBIpHOIO. Y HAmMOMy NpUKIaml Fpa=17,78, 1mo
3HayHO Ouibie 3a Fogs 1 Fog9, MO CTaHOBIATH BianosinHo 2,58 1 3,85,
CBIIYUTh MPO JOCTOBIPHICTh LMX pI3HUILL Ha 000X PIBHAX HAIINHOI
IMOBIPHOCTI.

3 erai.

Jlani po3paxoBylOTh y3arajibHeHy HOMMJKY pocaigy (Sy) Ta

NOMWIKY Pi3HULI Sy 32 GopMyJIaMH:

S = 1/S§ +n =4/20,69 +4 =2,24m;
S, =85-141=2,24-1,41=3,22m (1,41=N2).

Hajimenmy icrorny pisHuuro (HIP) po3paxoByroTs, sk mpasuio,
Ha [JBOX pIBHAX HaAlHOI iMmoBipHOCTI (Pogs 1 Pogy ) 3a Takumm
dbopmynamu:

HIPg 95=Sq°to,95;
HIPg 99=S4't9_99.

Teoperuune 3HaueHHs1 Kputepito CTIOAEHTa 3HAXOAATh y oAaTKy |
3a YMCJIOM CTYTEHIB BUIBHOCTI 3JIMIIIKOBOTO PO3CIFOBAHHS (IOMUJIKH), SIKE
y HallOMy BMIIAJKy CTAaHOBUTb Ha PIBHAX IMOBIPHOCTI Pygs 1 Pggg
BianosiaHo 2,101 2,88.

HIP0’95:Sd't0_95 :3,22'2,1026,8 T/Fa;
HIPO’99:Sd‘to_99:3,22‘2,88:9,27 T/Ta.

Opnep:xaHi 1aH1 3aHOCATH 710 M1ACYMKOBOI Tabmuii 11.4.

[TopiBHIOIOUM PI3HUILII MIXK JOCTIJHUMH BaplaHTaMH 1 KOHTPOJEM Ta
PI3HUII MDK OKPEMHMH JIOCIITHUMH BapiaHTamu 13 3a3HadeHHsIM HIP Ha
000X pIBHSAX HAAIMHOI 1MOBIPHOCTI, POOJIATH BUCHOBOK ITPO 1CTOTHICTH
mux pizHuib, notpumytounck INPABWJIA: akwo piznuuyi oincwi 3a
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3nauenns HIP abo oopieniotoms itomy, mo yi pizHuyi icmomHi.

Taoauua 11.4

Yposkaii 3eJieH0I MacH KYKYpy/a3u (T/ra)

Bapiantu (coptn)

VYpoxaii, 1/ra

Pi3Hu1Is 3 cTaHaapToM,

T/Ta
A (St) 41,8 -
B 36,8 -5,0
C 62,5 20,7
D 53,8 12,0
E 40,2 -1,6
F 41,8 0,0
G 58,0 16,2
H 54,2 12,4
HIP o5 - 6,8
HIPO,gg 9,27

BucnoBok: Bapiantu C, D, 1 H i1cTOTHO nepeBUIYIOTh CTaHJAPT, yCI
1HIIT BaplaHTU HEICTOTHO BIAPI3HSIOTHCS BiJ KOHTPOJIIO.
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JIABOPATOPHA POBOTA Ne 12
Tema: Jlucnepciiinuii aHami3 10¢Jiay, NPoBeIeHOr0 METOA0M
PO3LIEIJIEHUX ALISTHOK

Jasdanna: BukoHatu qucrtiepCliHMIM aHali3 MO CXEeMi JIATUHCHKOTO
NpSIMOKYTHHKa4*x4X2 B AOCIi1 3 KYKypYy/A30I0 Ha 3€JICHy Macy.
Taoaunsa 12.1

Cxema po3millleHHSI JOCJIIAY 1 YpO:Kai 3eJIeHOI MacH KyKYPYA3HU

P CroBIunKHN
1 2 3 4
1 48,4E 63,9G 35,9B 50,6D
43,5A 65,5C 46,8F 60,7H
) 65,1G 42.8E 54,5D 34,8B
67,2C 42,2A 54,8H 35,2F
3 40,8F 51,3H 41,2E 51,8G
40,8B 48,8D 36,7A 60,5C
4 54,2H 45,4F 52,5G 31,6E
62,7D 36,9B 59.4C 45,6 A

Ilpuknag: B nocnigl 3 OaraTOpiyHMMM TpaBaMHM Ha JIUISTHKaX
nepmroro mopsiaky (1000 m” ) BuBuanace ais BarHyBanus (0 — 6e3 BamHa, 1
— 10 BamHY), a HA JUBIHKaX Apyroro mopsaky (200 m°) — m’ste 103
dbochopuux noopus (0 — 6e3 dochopy, 1 — 30, 2 — 60, 3 —90, 4 — 120 kr
P,Os na 1 ra). Bpoxai HaBeneHi B Tabnuii 2. OmnpaitoBatd pe3yibTaTh
TOCIAYy METOAOM JUCIIEPCIMHOTO aHaIi3y.

Jucnepciiinuii aHani3 1Bo(aKTOPHOTO AOCHIAY 3 ABOMA IpajaliisiMu
daktopy A (1,=2) 1 m’steMa rpanamisimu daxkropy B ((1;=5), mocraBnenuit
METOAOM PO3IICIUICHUX JAUITHOK B YOTUPHOX MOBTOPHOCTIX (n=4),
IIPOBOJISTH B I’ SITh €TAITIB.

1 eram.

CkrnanaroTh po3paxyHKOBY Tabmuiro 12.2, B sKiil po3paxoBYIOTh
cymu psigaM P, BapiantaM V, cepejiHi 10 BapiaHTaMm 1 3arajibHy CyMy BCIX
BpokaiB ) X. [lepeBipstoTh MpaBMWIBHICTh PO3paxyHKiB Y P=) V=) X.

2 era.

Po3paxoByr0Th CyMU KBaJIpaTiB 1 BU3HA4arOTh kKputepii F.

3araabHe 4yucy0 aat (cnocrepe:xxenb) N=I, I, - n=2-5:-4=40;
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Taomuus 12.2
BruiuB BannHyBaHHi i 103 pocdopy Ha Bpo:xkaii ciHa DaraTopiuHux
Tpas (11 3 ra)

[ToBTOopenHs, X Cymu o .
daktop A ®axktop B BapiaHTaM Cep?ﬂm 1o
I Im | uar | v v BapiaHTaM
0 22 | 20 | 24 | 26 92 23,0
1 26 | 23 | 26 | 29 104 26,0
0 2 29 | 28 | 31 | 31 119 29,8
3 31 | 35 | 30 | 31 127 31,8
4 31 | 30 | 32 | 30 123 30,8
0 25 | 22 | 28 | 24 99 24,8
1 28 | 29 | 32 | 28 117 29,2
1 2 29 | 31 | 34 | 36 130 32,5
3 34 | 36 | 37 | 32 139 34,8
4 36 | 40 | 42 | 36 154 38,5
Cyma o nosropennsam, y P | 417 | 393 | 379 | 367 | XX =1204 | X =30,1

Koperyiounii paxrop C=(>X)”:N = (1204)*:40=36240,2.
3arajbHa cyMa KBaJpaTiB BiIXWJICHb

Cy, =) X*—C=(22"+20 +24° +..4+36%) —36240,2 = 953,6.
Cyma kBajpariB BiIXWIeHb NOBTOPEHb

C,=> P’ +1,,~C=(291* +294* +316* +303%) +10 - 36240,4 = 37.8.
Cyma kBajpariB BiAXHJIeHb BAPiaHTIB

C, =3V +n—C=(92% +104> +119> +..+154%) + 4 - 36240,4 =7911.

Cyma kBajapariB BiAXHJICHb 3AJTUIIKY
C,=C,-C,-C, =953,6-378-T79L1=124,7.

3 eran. Busnauaioth cymu kBajapatiB s paktopiB A, B 1 B3aemonii
AB. Jlng uporo ckianarTh Taonuiro 12.3, B Ky 3aIMCYIOTh BIJIMOBIIHI
CyMH BPO’KaiB 1O BapiaHTam 3 Ta0iuill 12.2, 3HaX0ITh CYMH 1 CEpEeJIHi 110
dakTopam A 1 B.

Hucnepciiinuii  aHami3 gaHux Tabmumin  12.3  mae:  3arajibHe
BapitoBaHHS Cy p:ap (MOpiBHIOE BoHO C,=791,1), BapitoBanHs (akTopiB A
1 B. Bzaemonito AB 3Hax0oauMo 10 pi3HUIIL:

Copigs =(92° +104% +119° +...+154%) +n - C =148126 + 4 —36240,4 = 791,1;

C,=> A" +1,n—C=(565+639%)+5x4-36240,4 = 136,9
pu (I — 1)=(2 — 1)=1 ctyneni cBoboH;
Cy=> B’ +1,n—C=(191> +221> + 2497 +277%) + 2x 4 ~36240,4 = 610,6
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npu (lg -1)=(5— 1)=4 crynensix ceo0oau;
C,y=Cipiis—C,—Cp=7911-136,6—610,9 = 43,6
mpu (I, — (g —1)=@2 - 1)(5 — 1) =4 cTrynensax cBoOOIH.
Taoaunsa 12.3
Tabdauus 1151 BU3BHAYEHHSA TOJJOBHUX e(heKTiB i B3aemoiil

dakrtop Pakrop B Cymu | Cepenni
A 0 1 2 3 4 A A
0 92 104 119 127 123 565 | 28,2=A
1 99 117 130 139 154 639 | 32,0=A,
Cymu B 191 221 249 266 277 > X=1204
Cepenni | 23,9=B, | 27,6=B; | 31,1=B, | 33,2=B; | 34,6=B, X = 30,1
B

4 erarm.

B nocnigi, moctaBieHOMY METOJOM PO3IICIUICHUX JUISHOK, € ABI
MOMUJIKK: OJ{HA JIJI1 BapiaHTIB A, sIKi BUBYAIOThCA HAa OUIBIIN BEJIUKHX
IOUISTHKaxX mepuoro mnopsaky (momwnka [), 1 apyra mis BapiantiB B 1
B3aeMoJili AB (mommnka II). [Ilo6 Buznaumtu momwmiku I 1 II, Tpeba
pO3KJIaCTH cyMy KBajpaTiB 3anuiiky C, Ha ckiaagoBi komrnoneHT: C,= C,
+ C, 1. Cyma kBagpatiB C, | 1a€ MOXKIMBICTh OILIHUTHU ICTOTHICTD JIi1 BarHa
(momunka I), a C, ;; epext docdopy 1 B3aemoii BariHyBaHHS 3 Gpochopom
(mommiika II). Posknaganus C, mpoBOASTH Tak: PO3PAXOBYIOTh CyMy
KBaApaTiB 11 AUITHOK mepmoro nopsaky C, ;, a cyMy KBaapariB s
TUISTHOK Ipyroro nopsakiB C, ;j 3HAX0AATh 3a PI3HUIICIO.

[Io6 Bu3HaunTu TOoMWIKY [, ckmamaroTe Tabmuio 12.4, B sKy
3aMUCYIOTh CYMH YpOXaiB MO AUITHKAM IMEPIIOTo MOPSAKY (BarmHyBaHHS).
Jis  meproi  TIISHKM  MEPIIOTO  TOBTOPEHHST CyMa  JIOPIBHIOE
22+26+29+31+31=139 (mo Tabmumi 12.2), apyroro mNOBTOPEHHS
20+23+28+35+30=136 1 T.n. [IpaBWIBHICT PO3PAXYHKIB NEPEBIPAIOTH
YP=>V=>XX.

Taoaunsa 12.4

Cymu Bpo:KaiB Mo AiIsTHKaAM MePIIoro MopsiAKy 1Jisi BUSHAYEHHSI

noMuJIKH |
dakTop A IToBTOpEHHS Cymu A
I 11 111 v Cepenni A
0 139 136 143 147 565
1 152 158 173 156 639
Cymu P 291 294 316 303 > X=1204
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Tabmuusa 12.4 n03BoJislE BU3HAYUTU 3aralibHy CyMy KBajpaTiB
Binxunens C, |, 3naueHHsa Cy 1 Cp, K1 BU3HAYEH] paHillle, CyMy KBaapariB
IJ11 TOMUIIKH [

C, =(139> +136> +...+156%) =1, —C =182208 +5-36240,4 = 201,2;

¢,.=C,,-C,;-C,=201,2-136,9-378 =26,5;

pu (Io-1)(n-1)=(2-1)(4-1)=3 crynensx ceodoau;
C,., =C.-C,, =1247-26,5=98,2.

Termep MoXHa CKJIACTH TaOMMINIO JUCHEPCIMHOTO aHamizy 1
BU3HAYUTH ICTOTHICTb il 1 B3aeMoli (pakropiB no F-kpurepito (Tabnuils
12.5).

Taoauua 12.5
Pe3yabTaT TUCNIEPCiHHOIO aHAJI3Yy IBO(PAKTOPHOIO A0CTIAy 2X5,

MOCTABJEHOI0 METOI0M PO3IIEeNJIeHUX AIISTHOK
Cryneni :
Po3scitoBanHs Cymn : BiJIIZ]HOCTi I[chezp o F paxr Fos
KBapaTiB v S
3arajbHe 953,6 39 - - -
[ToBTOpEHB 37,8 3 - - -
daktopy A 136,9 1 136,90 15,50 10,13
ITomunka I 26,5 3 8,83 - -
daktopy B 610,6 4 152,65 37,32 2,78
Bzaemoii 43,6 4 10,90 2,66 2,78
AB
[Tomunku 11 98,2 24 4,09 - -

1 po3paxyHKy JOMcHepcli CcyMd KBajpaTiB JUIUMO Ha CTYIICHi
BUIBHOCTI.

TeopeTnune 3HaueHHs KpuTepiro Dimepa 3HAXOATh y JI0JaTKax 3 1
4 3a 4uciaOM CTyneHs BuUIbHOCTI ¢akTopiB A, B 1 B3aemonii AB
(uncenbHUK) 1 BiANOBIAHUX M moMuJiok I abo II (3HameHHuK). SKII0
kputepid dimepa GakKTUIHUN TOPIBHIOE TEOPETUUYHOMY ab0 OUTBIIHNI Bi
HbOTO, TO PI3HHUIEI MDK ycCiIMa 4YM OKPEMHUMH BapiaHTaMH JOCIIIY
BBaXaeTbcsi JOCTOBIpHOW. Edext BamHyBaHHs 1 (ocdopy g0BeneHO
(F 4>Fos ), B3aemopis nux daxropis HeicToTHa (F ¢ < Fos ).

5 eran. O11iHKa ICTOTHOCTI YaCTKOBUX PI3HUIIb:

a) IUISTHKH MepIIoro nopsiaKy (BamHyBaHHS ):

= Sé ~ :m=1,49z¢;
i
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S'a=8.-1,41=149-1,41=2,10y (1,41=\2).
HIP' 0s=S' 4't0s=3,18-2,10=6,68 11
Teopernune 3HaueHHs kputepiro CTIOACHTA 3HAXOAATh y NOJATKY 1
3a YUCJIOM CTYTEHIB BUIBHOCTI 3QJIMIIIKOBOTO pO3CIFOBaHHS (mOoMMIIku I).
0) AlIsIHKYU Apyroro nopsiaky (103u gocdopy):

S" =S2, +n=+409+4 =100 y.
S"i=8,-1,41=1,00-1,41=141y (1,41=V2).
HIP" ,s=S" ;t9s=2,06:1,41=2.90 11
3HAYEHHS t)s=2,00, ipu 24 cTyneHsax codoau ajs momriku I1.

6 eran. OuiHKa ICTOTHOCTI TOJIOBHUX €(DEKTIB:
JUTSl TOJIOBHOTO €(DEeKTy BallHyBaHHS A

28° 2-
R e
nl, 4-5

HIP(s=S4-t95=3,18-0,94=2,98 11;
U151 ToloBHOTO epekty dhocdopy B:

28?2 [2-4
S, = Su _ ,09 — 1,00y;
nl 4.2

HIP(s=S4tps=2,06-1,00=2,06 11.
OTpumaHi 3Ha4YE€HHS ICTOTHOI PI3HMII OIIHIOKOTH: HIP' 05—0,68 11 —
3HAUCHHS PI3HUIP MDK CEPEeAHIMU MO UISHKAM MEpIIOro MOPSAKYy —

e(eKT BalmHyBaHHs MpU Pi3HUX PIBHAX (PochopHOro >xkuBjieHHS (a;by —
agbp=24,8-23,0=1,8 1; a;bs- ayb,=38,5-30,8=7,7 i 1 T. nO., AUB. TAOIUIIIO

12.2);
HIP" (s=2,90 1 - 3HaueHHs PI3HUIID MIX CEpPEIHIMHU IO AiUISTHKAM
Ipyroro mopsaky — edekrt 103 (¢ochopy Ha BalHOBAHOMY 1

HeBanmHOBaHOMY (oH1 (agb; — agby=26,0-23,0=3,0 m; a;b;- a;by=29,2-
24,8=4,4 111 T. 1., quB. Tabauio 12.2);

HIPyps=2,98 1 — 3HaYeHHd CepeAHbOro (TrOJIOBHOIO) eQeKTy
BalTHyBaHHSA A He3aJie)KHO Big 103 dhochopy (A-Ay=32,0-28,2=3,8 1);

HIP(s=2,06 11 — 3HaueHHs cepeaHboro (rojioBHOro) edexry docdopy
He3zajiexkHo Bin ¢ony (B;-By=27,6-23,9=3,7 u; B,-B;=31,1-27,6=3,5 1 1 T.
1.).

Pe3ynbratl 10CHIAY 1 CTATUCTUYHOI OOPOOKH 3pYyUHO MPEACTaBUTU Y
BUTIISIA1 Tpadiky.
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JIABOPATOPHA POBOTA Nel3
Tema: Kopenauitinuit ma pezpeciiitnuii ananiz npAmoiiHiiiHOT

3aerHcHocmi

3agdannsa: IlpoBecTn aHami3 3ale)KHOCTI MDK JOBXHHOKO 10

OKpEMHUX JIUCTKIB O3MMOI MIIEHWIN Ta iX Twiomamu (Tad.

BU3HAYEHUX HA OCHOBI 1HJMBIIyaJbHUX BUMIPIB.

JlaHHi 119 npoBe/IeHHSI PO3PAXYHKIB

13.1)

Taoaunga 13.1

Howmepu nuctkiB (map)

JloBkuHa nucTa, cM X

2
II;momia aucra, cm”™ Y

1 16,1 7,4
D) 17,3 8,7
3 18,6 10,3
4 20,0 11,2
5 21,3 12,9
6 21,6 13,2
7 21,8 13,7
8 22,0 14,1
9 22,4 14,3
10 22,8 14,8

Ilpuknad: BukoHatu KOpENALINHUN Ta perpeciiiHuil aHaji3u JaHuX

tabnaumi 13.2, B sKii HaBEACHO pe3yJbTaTH

BoJ1orocTi (X) Ta Tunkocti (Y) 4OpHO3EeMYy.

BU3HAUYEHHSA BIIHOCHOI

Tabmuus 13.2

O0unciIeHHs KOPeJsSIIHOI 3aJ1€KHOCTI MisK BITHOCHOIO
BOJIOTICTIO TA JIMIIKICTIO IPYHTY

Homep | Bonoricts, | JIMOKICTB, 2 2

HapI/Ip % X r/em” Y X Y Ay
1 19,9 0,0 396,01 0,00 0,00
2 20,9 0,6 436,81 0,36 12,54
3 26,1 1,1 681,21 1,21 28,71
4 29,4 1,2 864,36 1,44 35,28
5 30,5 1,7 930,25 2,89 51,85
6 40,3 1,7 1624,09 2,89 68,51
7 44,8 2,6 2007,04 6,76 116,48
8 47,8 3,4 2284,84 11,56 162,52
9 55,6 4,2 3091,36 17,64 233,52
10 58,3 5,8 3398,89 33,64 3387,14
11 64,5 6,3 4160,25 39,69 406,35
12 76,6 7,3 5867,56 53,29 559,18

N=12 | ¥X=514,7 | YV=35,9 | ¥X*=25742,67 | ¥Y=171,37 | ¥X-¥Y=2013,08
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Kopeasiniinuii anasmis:

Bu3znaudaroTh 111CTh JONOMIXKHUX BEJINYHH:
n=12;

X=X +n=514,7+12=4289%;
Y=>Y+n=359+12=2,992/cu’.

(X -x) =Y X* = X)* +n=257742,67 - 514,7> +12=3666,33;
ST -3 =Y 1 =7 =n=17137-359> +12=6397;

X -x)Y -p)=> XY =D XY ¥)+n=2013,08-(514,7-35.9) + 12=473,27.

Jlam BM3HAYAIOTH:

- Koe(iuieHT KopeJsiuii »

20O -y 413]
\/z( X —x)2 Y (¥ -y) J/3666,33-63,97

- MOMMJIKY KOe(iuieHTa KOpesiil
— 2 —

5 - N-r :\/1 0,98:\/0,02:0’045'
n—2 12-2 10

- KpUTepid J0CTOBIiPHOCTI KoediuieHTa Kopeasiuil
r 098

=0,977~=0,98.

=21,78.

" S 0,045

¥

Teopernune 3HaueHHs kputepito CTOJEHTa 3HAXOMITh 32 YUCIOM
CTYIICHIB BIJIbHOCTI
y,=n-2=12-2=10,
t0’95=2,23,' t0,99=3,1 7.

IIpo cuay 3B’13Ky POOJIAITH BUCHOBOK 32 TAKUM MPABUJIOM: SKIIO
KOe(ILIEHT KOPEJISIli JOPIBHIOE OJTUHUII, TO 3B’ 30K - MOBHUM; SKIIO BiH
ctaHoBuTh 0,66-0,99, To 3B’SI30K - CUJIBHHUH; SIKIIIO BiH IepeOyBae B MEXKax
0,33-0,66 — cepeaniii 1 Skmo KoedilieHT Kopensiii menmmit 3a 0,33, To
3B’S130K - CJIAOKHIA.

Ockinbku B HamoMy mpukiana r=0,98, To 3B’430K MK BIJTHOCHOIO
BOJIOTICTIO Ta JIMIIKICTIO YOPHO3EMY CUIIBLHUM.

IIpo HanpsiM 3B’SI3Ky BUCHOBOK POOJIATH 32 MPABUWIOM 3AJIEKHO
BiJI 3HaKa MPpU KOe(IIMIEHT] KOPEJIAIIi: SKIIO BiH IUIFOCOBHM, TO KOPEIAIIA
npsiMa, a SIKIIO MiHYyCOBHM, TO 3BOPOTHA.

VY Hamomy npukiaail Kopesiis npsma.

IIpo mocToBipHiCTH 3B’SI3KY BHMCHOBOK POOJIATH 32 NPABUJIOM:
AKIIO KPUTEPiI JOCTOBIPHOCTI KoedimieHTa Kopessmii (HakTUYHUN
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OUIBIIMK 3a TEOPETUYHI MOTO 3HAYEHHS a00 JOPIBHIOE iM, TO 3B’SI30K
JIOCTOBIPHHIA.

BHCHOBOK: OCKIJTbKM KpUTepid GakTuunuii (¢, ) craHoBUTH 21,78, 1110

3HAYHO OLIBIIE TEOPETHUHMX 3HAYCHD [y o5 (2,23) 1 Ly99 (3,17), TO 3B’5130K

MDK BIJJTHOCHOKO BOJIOTICTIO YOPHO3EMY 1 MOTO JUIKICTIO JOCTOBIPHUI Ha
000X pIBHAX HAIMHOI IMOBIPHOCTI.

Pecpecininuii  ananis. Noro 3MIACHIOIOTh 3a CHJIBHOTO Ta
JIOCTOBIPHOTO 3B 53Ky 1 OyIb-SIKOTO HampsiMy (MPSMOTO YU 3BOPOTHOTO).
[Tix perpeciero po3yMirOTh 3MiHY pe3yIbTaTUBHOI 03HAKH Y ((PyHKIIIT) mpu
NEeBHIM 3MiHI OJIHI€T a00 AEKUIbKOX (haKTOpiadbHUX (apryMEHTA).
3B’5130K MK (YHKIIIEIO Ta apryMEHTOM BUpPa)XaloTh PIBHAHHSIM perpecii,
10 Ma€ TaKUM BUTIISL

Y=yp+b, (X-x),
ne by, - Koe(illeHT perpecii, SKui BU3HAYAETHCA 32 POPMYIIOKO

2 (X-x)(Y-y) 473,27
T Y (X-x)?  3666,33
OTxxe, B HalIOMy TPUKIQAl 3a 3MIHM BIJIHOCHOI BOJIOTOCTI
qopHO3eMy Ha 1 % iforo mumKicTs 3miHtoeTsest Ha 0,13 r/em’.
[linroToBUBIIY 3Ha4YCHHS KoedillieHTa perpecii y pIBHSIHHS perpecii,
OJIEp’)KUMO poOOYE PIBHSAHHS 3a SKUM, 3HAIOUM BIJTHOCHY BOJIOTICTh

YOPHO3eMY, MOYKHA BU3HAYNUTH HOTO JTUIIKICTb.
y=y+b, (X —x)=2,99+0,13(X —42,89) = 0,13.X 2,58,

=0,13 r/em’.

TaKUM 9YUHOM y =0,13X —2,58.

Po3paxyeMo JHIIKICTh YOPHO3€MYy 3a BIJHOCHOI BOJIOTOCTI MOro
76,6% (12 mapa) y=0,13-76,6—2,58 = 9,96 — 2,58 = 7,38 T/cM’ , a pakTHUHA
munkicts cktama 7,30 r/cm® . TOYHICT HPOTHO3YBAHHS JIHIKOCTI
YOPHO3EMY 3a HOTO BIJHOCHOIO BOJIOTICTIO PO3Pax0OBYIOTh 32 (hOPMYIIOIO.

Pi3HULISE MIX pPO3paxyHKOBOIO JIMIKICTIO 1 (DAKTUYHOIO CTAHOBUTH
7,38-7,30=0,08 r/cm’ a6o 0,08-100+7,30 =1,1 %, TOMy TOYHICTb JTOCIITY
JOPiBHIOBATUME

T%=100-1,1=98,9 %.
TakuM 4MHOM, TOYHICTH IPOTHO3YBAHHS JIMIIKOCTI YOPHO3EMY 3a MOTO
B1JIHOCHOIO BOJIOTICTIO € BUCOKOTIO.
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JIABOPATOPHA POBOTA Ne 14
Tema: KpuBouiHiiiHa 3aJ1€:KHICTH

3aedannn: Ha OCHOBI  JIOCHITHMX  MaTepialiB  3aJEKHICTh
YpOXKaHOCTI O3UMOI MIIEHUIll Bl HOpMHU BUCIBY (X) 3a Tabmunero 14.1
BU3HAUUTH KOPEJALiitHE BiJHOIIEHHS Ta CKJIACTH PIBHIHHS perpecii.
Taoauusa 14.1
JlaHHi 119 npoBe/IeHHS PO3PaXyHKIB

Ne nap 1l 20 3| 4| 5| 6| 7| 8| 9] 10

Hopwmu BuciBy, wraX | 3,5|3,6|3,7(3,8/3,9| 4|4,1|42|43]|4,4

Ypowaitnicts, wWraY | 32| 34| 38| 46| 51|55| 57| 53| 50| 44

HasiBHICTh KpHUBOJIHIMHOTO 3B’S3Ky MOKHA BHU3HAYUTU 3a TpadikoM,
KOJIM 3a 3pOCTaHHA X CIOCTEPIra€ThCsA CIOYATKy 3pOCTaHHA Y, a MOTIM
fioro 3MeHIeHHs (a00 HaBMaKM).

Ilpuknad: Ha OCHOBI  JNOCHIIHUX  MaTepialiB  3aJCKHICTh
YPOKaMHOCTI 03WMOi MIIEHUIl BiJ HOpMHU BUCIBY (X) 3a Tabnuiero 14.2
BU3HAUUTH KOPEJALiiTHE BIAHOIIEHHS Ta CKJIACTH PIBHIHHS perpecii.

Taoauusa 14.2
YpoxaiiHicTh 3epHa 03uMoi mennui (Y) 3aj1eKH0 Big
HopMmHu BHCIBY (X)

Ne | Hopwmu Ypoxaii- B B _ _
ma | BUCIBY, HicTB, /T2 | Y, Y-y, (y-y,)° y=y y-y)°
p 1/ra X Y

1 3,5 32 33 -1 1 -14 196

2 3,6 34 1 1 12 144

3 3,7 38 42 -4 16 -8 64

4 3.8 46 4 16 0 0

5 3.9 51 53 -2 4 5 25

6 4,0 55 2 4 9 81

7 4.1 57 55 2 4 11 121

8 42 53 2 4 7 49

9 4,3 50 47 3 9 4 16
10 4.4 44 -3 9 -2 4

y=46 20-y) | 2=y | X0 | Y-y
= =08 =0 =700

AHai3 KPUBOJIHIHHOI 3ajiekHOCTI. [[11 BuU3HAUEHHS aHaII3y
KPUBOJIIHIMHOT 3aJIEKHOCTI KOPUCTYIOTHCA HE KOE(IIIEHTOM KOPEJAIlii, a
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KOPENALIMHUM BIAHOWIEHHAM 7 ab0 7, , fAKE PpO3PaXOBYETbCH 3a
dbopmyoro

N2 (o 2 _
. > () G-y, _ [700 68 _ g5,

2. -y’ 700

CyTtb po3paxynkiB Taonui 18. [Tpu 10 BapiaHTax HOPM BHCIBY iX
JOLIBHO PO3AUIMTU Ha 5 TPYM 1 pO3PaxXOBYBATH CEPEAHE 3HAYEHHS Y, JJIS
KoxkHO1 rpynu. llomanmpmii  po3paxyHKW — 3po3ymidi, iX  cymu
BUKOPUCTOBYIOTh JJIsI OOYMCIEHHS KOPEISALUIMHOTO BIHOIIEHHS.

Bucnoeok: ockibKku KopessiiiiHe BigHOIIEHHS cTaHOBUTH 0,95 1 He
BUX0AUTh 32 Mexi 0,66-0,99, To Mi>k HOpMaMH BHUCIBY 1 BPOXKaWHICTIO
3epHa 03UMO] MIIEHUIII 3B’ 130K CUJIbHUM.

Jlani po3paxoByIOTh:

- HIOMWIKY KOPeJSiHHOTO BiITHOLICHHS

-7,  [1-095°
S%:\/ 7, :\/1 095 o1

n-2 10-2
- KpHUTepid J0CTOBIPHOCTI PAKTUIHHH
gy = L0 g
Sn, 011

Kpurepiit CTroieHTa TEOPETUUHUM 3HAXOSATh 32 YUCIIOM CTYIICHIB
BUIBHOCTI
ym=n—-2=10-2=28; t0’95:2,3 1, t0’99:3,36.

Bucnosok: ockuibku kputepiii CtronenTa paktuunui t,=8,64
OLIBIINM 32 t) 95 1 t) 99, TO 3B’ SI30K JOCTOBIPHUIN HA 000X PIBHAX HAAIMHOI
IMOBIPHOCTI.

CkiagaHHs piBHSHHSA perpecii 1Jisi KpUBOJIIHIHHOI 32J1€5KHOCTI.
OCKUIBbKM y HaBEICHOMY MPUKJIAJIl 3B’ 130K CUJIBHUM 1 IOCTOBIPHUU 11€ A€
HaM I1JICTaBy CKJIaJaTH piBHSAHHS perpecii. ['padiune 300pakeHHs
3aJIEKHOCTI YPOKaHOCTI 3€pHA O3UMOI MIIEHUIII BlJ HOPMH BUCIBY Ma€
dbopMy nmapadosm.

PiBHsHHS mapa®oiu 3arajaoM Ma€e BUTIISI

y=a+b,x+b,X".
Bona pospaxoByerbes 3a dopmymnoro
y e 2 . F( - ”Cq [ox =32 ],
Ty oy 2 (X —x)' -
e C — xoperyrouuii GpakTop, 110 BU3HAYAETbCA 9K Y (X —x)° :n.

JI1s1 po3paxyHKiB piBHSHHS TTapa0o0JIM CKJIaIal0Th IOTTOMIKHY
tabnuiro 14.3.
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Taoauusa 14.3
Po3paxyHky BUXIIHMX JaHMX JJIA CKJIAJAHHSA KBAAPATHYHOL

napadoJiu

Hopma

e PP x-m Lo | (x-w | (x-wy | (x-xry
X
3.5 32, 20,45 02025 | 0,0410 144 6,480
3.6 34 20.35 0,1225 | 0,0150 2119 4,165
3,7 38 20.25 0,0625 | 0.0039 9.5 2.375
3.8 46 20,15 0,0225 | 0.0005 26,9 1,035
3.9 51 20,05 0,0025 0 22,55 0,128
4.0 55 0,05 0,0025 0 2.75 0,138
4.1 57 0,15 0,0225 | 0,0005 8,55 1,283
42 53 0,25 0,0625 | 0.0039 13.25 3313
43 50 035 0,1225 | 0,0150 17,50 6.125
44 44 0,45 02025 | 0,0410 19.80 8.910

= - e =x | ox—xy=(x-xp=| (x-xry

¥=3,95 1 y=460 | 2(X =220 17 o655 | 0.1208 16,60 ~33,95

Koperywuuii ¢paxkTop
o 2 (X -x)" 0825
n 10
Jlani micTaBisAOTh 3HAYCHHS cyM 3 Tabmuui 14.3 Ta koperyrouuii
dakTop y BUIlleHABEACHY (POpMYITy JIJIsl OJIEp>KaHHS PIBHSHHS perpecii

=0,0825 .

3 =46+200 (x_3095)4 33’95_10'0’0825'426 J(x =3.95)2 —0,0825]= 46+ 20,1212.x -
0,825 0,1208—10-0,0825
—79,4787 + 0 ;5427 (X*-79X +15,6025-0,0825) =46 +20,1212.X —79,4787-75,9X* +

2

+599,61X —1184,2298+6,2618 = 619,7312.X — 759X > —1211,4467.

Jl71s1 mepeBipKU TOYHOCTI MPOTHO3YBaHHS BPOXKAWHOCTI 3€pHA 03UMOT
MIIEHUII 32 PO3PAXOBAHUM PIBHAHHSIM PErpecii, MiJCTABISIEMO HOPMY
BUCIBY X=4 MJIH. IIIT./Ta.
y=619,7312-4-75,9-4% —1211,4467 = 2478,9248 —1214,4 —12111,4467 =
=53,0781= 53,1y / ca.

To4HICTh MPOTHO3YBAHHS YPOKAWHOCTI 3¢€pHA O3UMOI MIIICHUII 3a

HOPMOIO BUCIBY PO3pPaxOBYIOTh 3a ()OPMYJIOIO

T9% = y _ 96.54%

OTKe NpOrHO3YBaHHS 3a OTPUMAHOIO0 (DOPMYJIOI0 TOYHE, 1110 BKa3ye
Ha MOKJIMBICTh MPAKTUYHOTO BUKOPUCTAHHS BUBEJCHOTO PIBHSIHHS.
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Honatox 1

3HavyeHHs kpurepio t 1ias Si 1l % piBHA 3HAYYHIOCTI

Yucno PiBeHb 3HAUYIOCTI Yucio PiBeHb 3HAUYIOCTI
CTYICHIB [ 05 0,01 CTYITCHIB 0,05 0,01
BIJIBHOCTI BIJIBHOCTI

1 12,71 63,66 18 2,10 2,88
2 4,30 9,93 19 2,09 2,86
3 3,18 5,84 20 2,09 2,85
4 2,78 4,60 21 2,08 2,83
5 2,57 4,03 22 2,07 2,82
6 2,45 3,71 23 2,07 2,81
7 2,37 3,50 24 2,06 2,80
8 2,31 3,36 25 2,06 2,79
9 2,26 3,25 26 2,06 2,78
10 2,23 3,17 27 2,05 2,77
11 2,20 3,11 28 2,05 2,76
12 2,18 3,06 29 2,05 2,76
13 2,16 3,01 30 2,04 2,75
14 2,15 2,98 50 2,01 2,68
15 2,13 2,95 100 1,98 2,63
16 2,12 2,92 0 1,96 2,58
17 2,11 2,90
Jonarok 2
3navyenns kpurepio 7 1asa Sil % piBHs 3HAYYIOCTI
T T
n 0,05 0,01 " 0,05 0,01
4 0,955 0,991 14 0,395 0,502
5 0,807 0,916 16 0,369 0,472
6 0,689 0,805 18 0,349 0,449
7 0,610 0,740 20 0,334 0,430
8 0,554 0,683 22 0,320 0,414
9 0,512 0,635 24 0,309 0,400
10 0,477 0,597 26 0,299 0,389
11 0,450 0,566 28 0,291 0,378
12 0,428 0,541 30 0,283 0,369




3navenns kpurepio F Ha 5 % piBHi 3HauwymocTi (imoBipHocTi 95 %)
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Hoxarok 3

Cryneni CryrmeHi BUIBHOCTI Jytst OUThIIOT Auctiepcii (YucenbHIKa)
BUTBHOCTI
TSt

VOl r 23456 | 7| 8| 9|10 12]|24]50]100
JUCTIePCiT

(3HAMEH-

HUKa)

1 161 | 200 | 216 | 225|230 | 234 | 237 | 239 | 241 | 242 | 244 | 249 | 252 253
2 18,5 19192 (19,3 19]19,3(19,4(19,4(19,4(19,419,4]19,5]119,5]|19,5
3 10,1 | 9,6 | 9,28 | 9,12 918,94 8,88 |8,84 (8,81 (8,78 8,74 8,64 |8,58]8,56
4 7,71 | 6,9 (6,59 (6,39 6,3]|6,16 (6,09 | 6,04 61596591577 5,7|5,66
5 6,61 | 58 (541519 5,1[4,95(4,88|4,824,78|4,74|4,68|4,53|4,44| 44
6 599 5,1(4,76 4,53 | 4,4 (4,27 (421 4,15 4,1]4,06 413,8413,7513,71
7 559 | 4,7(4,35(4,12 413,8713,7913,73 13,68 |3,63(3,57(3,41(3,323,28
8 532 4,5(4,07 (3,84 3,7(3,58| 3,5(3,44(3,393,343,28|3,12|3,03]2,98
9 512 | 43 (3,86 (3,63 3,5(3,37(3,293,233,183,13]13,07| 29| 2,8]|2,76
10 496 | 4,1 13,71 13,48 3,313,223,14]3,07|3,02]297(291(2,74 2,64 2,59
11 4,84 413,5913,36| 3,213,09]3,01295]| 29(2,86(2,79(2,61| 2,5(2,45
12 4,751 3,913,49 3,26 | 3,1 312,92(285( 2,8(2,76 2,69 25| 242,35
13 446 | 3,813,41]3,18 312,92(2,8412,77(2,72 (2,67 2,6 (2,42]2,32]2,26
14 4,6 | 3,7(3,34 (3,11 312,85(12,77| 2,7(2,65( 2,6 (2,532,35]2,24]2,19
15 4,541 3,613,2913,06] 292,79 2,7]2,64]2,592,55(2,48 (2,29 (2,18 |2,12
16 4491 3,613,24 13,01 | 2,912,742,66|2,59|2,54|2,49 (2,42 (2,24 2,13 (2,07
17 4451 3,6 3,212,96| 2,8 2,712,62|2,55| 2,5]2,45(2,38(2,19(2,08 2,02
18 4411 3,613,1612,94| 2,812,66|2,58]2,51|2,46]2,41(2,34(2,15(2,04 (1,98
19 438 3,513,13| 29| 2,712,632,55]|2,48]2,43|2,38[2,31]|2,11 211,94
20 4351 3,5 3,1|2,87] 27| 2,6|2,52]|2,45| 2,4]235(2,28(2,08[196( 1,9
21 4,321 3,513,077 |2,84| 2,712,57|2,49|2,42|2,37|2,32(2,25(2,05(1,93 (1,87
22 43| 3,4(3,05(2,82| 2,7(2,55(247( 24235 2,312,23]12,03|1,91]1,84
23 428 3,413,033 2,8] 2,6|2,53]2,45]2,38(2,32|2.28( 2,2 211,88]1,82
24 426 3,413,01 12,78 2,6 2,512,43]2,36| 2,3]2,26(2,18[198(1,86( 1,8
25 4241 3,412,9912,76| 2,6 2,49 |2,41|2,34|2,25|224(2,16 (1,96 (1,84 (1,77
26 4221 3,412,98 2,74 2,6 2,4712,39(2,32(2,27(2,22(2,15(1,95|1,82]1,76
28 42| 3,3(295(2,71 | 2,6 (2,44(2,36(2,292,2412,19]2,12|1,91|1,78| 1,72
30 4,171 3,312,92 12,69 2,5]2,42|2,34|2,27|2,21|2,12 (2,09 1,89 [ 1,76 | 1,69
40 4,08 | 3,212,84 12,61 | 2,5]|2,34|2,25]2,18]2,12 2,07 211,791 1,66 | 1,59
50 4,031 3,212,7912,56| 241229 2,212,13]20,7(2,02(195[1,74( 1,6 1,52
100 394 3,1 2,7(246( 23 (2,19 2,1(2,03(1,9711,921,85]|1,63|1,48] 1,39
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lonartok 4

3navyenns kpurepis F Ha 5 % piBni 3HauymocTi (imoBipHocTi 99 %)

Cryneni Crymneni cBoOoaH Ist OUTBINOT ACTIepCii (YHCceThbHIKA)
cB0O0OIN
JUTS

MEHTIIIOT

nucrepcii 1 2 3 4 5 6 7 8 9 10 12 24 50 100
(3HaMeH-

HUKA)

1 4052 | 4999 | 5403 | 5625 | 5764 | 5889 | 5928 | 5981 | 6022 | 6,56 | 6106 | 6324 | 6302 | 6334
2 98,5 99 [ 99,21 993 99,31 99,3 9931 99,4 99,4199,4( 99,4 99,5 99,5] 99,5
3 34,11 30,8 29,5| 28,7 282 | 27,9 27,7 27,5| 27,3 (27,2 | 27,1 | 26,6 | 26,4 | 26,2
4 21,2 18| 16,7 16 | 15,5] 152 15 14,8 14,7 14,5] 144 | 13,9 | 13,7 | 13,6
5 163 | 13,3 12,1 | 11,4 11| 10,71 10,5| 10,3 | 10,2 | 10,1 { 9,89 | 9,47 | 9,24 | 9,13
6 13,71 109 9,78 | 9,15 | 8,75 | 8,47 | 8,26 81 798787 7,72 7,31 7,09 | 6,99
7 12,31 9,55 | 8,45| 7,85 | 7,46 | 7,19 71 6,84 6,71 [ 6,62 | 6,47 | 6,07 | 585 | 5,75
8 11,3 865 7,59 | 7,01 | 6,63 6,37 | 6,19 6,03 591|582 5,67 528 5,06| 4,96
9 10,6 [ 8,02 699 | 6,42 | 6,06 58| 5,62 | 547 535|526 5,11 | 4,73 | 4,51 | 4,41
10 10| 7,56 | 6,55] 5,99 5,64 5,39 | 5,21 | 5,06 4,95(4,85]| 4,71 | 433 | 4,12 | 4,01
11 9,85 72 6,22 | 5,67 532 5,07 | 488 | 4,74 4,63 (4,54 44| 4,02| 3,8 3,7
12 9,331 6,93 595]| 541 | 5,06 4,82 | 4,65 45| 439 43| 4,16 | 3,78 | 3,56 | 3,46
13 9,07 6,7 574 52| 486 4,62 | 444 | 43| 4,19| 4,1 ] 3,96 | 3,59 3,37 | 3,27
14 8,86 | 6,51 5,56 | 5,03 4,69 446 | 429 | 4,14 4,03 (3,94 3,8 3,43 | 3,21 ] 3,11
15 8,68 | 6,36 | 5,42 | 4,89 | 4,56 | 432 | 4,14 41 38| 3,81 3,67 3,29 3,07 | 2,97
16 8,53 6,23 | 529 4,77 444 42| 3,89 3,78 | 3,69 | 3,61 | 3,45 | 3,18 ] 2,96 | 2,86
17 8,4 6,11 5,18 4,67 434 4,1 3,93 | 3,79 | 3,68 |3,59 | 3,45 | 3,08 | 2,86 | 2,76
18 8,28 | 6,01 5,09 | 558 4,25 4,01 | 3,85 | 3,71 3,6 13,51 3,37 31 2,78 | 2,68
19 8,18 | 5,93 ] 5,01 45| 4,171 3,94 | 3,77 | 3,68 | 3,52 12,43 331292 2,7 2,63
20 8,1 585 4,94 | 443 4,1 3,87 3,71 | 3,56 | 3,45 3,37 | 3,23 | 2,86 | 2,63 [ 2,53
21 8,02 5,78 | 4,87 | 4,37 | 4,04 | 3,81 | 3,65( 3,51 341331 3,17 2,8] 2,58 | 2,47
22 7,941 5,72 | 4,82 | 431 | 3,99 | 3,76 | 3,59 | 3,45 | 3,35 (3,26 | 3,12 | 2,75 | 2,53 | 2,42
23 7,88 | 5,66 | 4,76 | 426 | 3,94 3,71 | 3,54 | 3,41 3,313,211 3,07 | 27| 2,48 2,37
24 7,82 | 5,61 4,72 | 422 39| 3,67 3,5| 3,36 | 3,25|3,17] 3,03 | 2,66 | 2,44 [ 2,33
25 7,771 5,57 | 4,68 | 4,18 | 3,86 | 3,63 | 3,46 3,32 | 3,21 (3,13 | 2,99 | 2,62 | 24| 2,29
26 7,721 553 | 4,64 | 4,14 | 3,82 | 3,59 | 3,42 3,29 | 3,17 (3,09 | 2,96 | 2,58 | 2,36 | 2,25
28 7,641 545 4,57 407 | 3,76 | 3,53 | 336 | 323 | 3,11 ] 3,03 291 2,52 2,3 2,18
30 7,56 | 5,39 | 4,51 | 4,02 3,71 3,47 33| 3,17| 3,06 298| 2,84 | 2,47 2,24 | 2,13
40 7,31 5,18 4,31 3,83 | 3,51 3,29 3,12 | 2,99 | 2,88 | 2,8] 2,66 | 2,29 2,05 1,94
50 7,171 506 42| 3,72 | 3,41 | 3,18 | 3,02 | 2,88 | 2,78 2,7 2,56 | 2,18 | 1,94 | 1,81
100 6,9 4,82 3,98 | 3,51 321 299 2,82 2,69 2,59 2,51 2,36 1,98 1,73 | 1,59
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