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HaBeieHHii IPUKJIA] HEOAHO3HAUHOCTI MOGYI0BH CTATHCTHYHOIO DAy 3B'A3aHMH 3
HaCTYTHAMH OGCTaBHHAMA:
1. BHna/koBa 3MiHHA NpHiMae Uil 3HAYCHES, IO 30iraloThes i3 PAHMIIMU (KHIUIEHB).
2.V BiTau3uaHiil giTeparypi B OCHOBHOMY BHKOPHCTAETBCA BH3HAYCHHA ¢yHKuii posno-
Ainy # emiipraHOT GyHKUIT PO3NOLNY SK iMOBIpHOCTI nogii {X < x], mB. (2.2). Yacro B
inozemHiii niteparypi (i B Excel) BHKOpHCTa€TbCA HepiBHicTS {X<x}. TOMY MO pi3HOMY
BUPILIYETECS UTAHHA, BKIIOUATH a00 He BKIOHATH BSEHHA B (KHIICHIO SHATCHE, MO
36iraloTCs i3 PABOIO IPAHHIICIO CKHIIEHD).
3. TIpu noBYTOBI CTATHCTHYHOrO PATY BPYHHY JUIA QCTAHHECrO BapianTa # OCTAHHBOTO
«KkmIeHi» Gyna nopyiieHa yMopa X < X, paxTH4HO BHKOPHCTAHA X <x, mo CBi4ATH PO
nepeBary BUKOPHCTAHHs L€l noail.
4. JIna HinoYMCeNbHIX IPaHHLb (KHIIEHB) TlepeBXHilE B AKOCTI TAKHX yKasyBaTH KO-
OpJ(MHATH CEPE/IUH (KHIIEHDb).
V TIpaKTHHOMY aHai3i CTATHCTHIHHX JAHHX I BiZMIHHOCTI PUIKO MPOSBITIOTECA
Tak 3nauHO. KpiM 1BO0r0, MOTPIOHO GpaTH 10 yBArk, Mo MK MaeMo ClIpaBy 3 HAOIKEHI-

MM BHIAIKOBUMH JNaHHMH.
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~ AKH CTATHCTHYHOTO (BUGIPKOBOI0) pospyo i
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1.2. Yucnosl
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1oTh LIEHTP BUIMATKOBOTO
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5 BHITAZKOBOI BEJIHUMHU MOXHa ;
Kol CA0Bil XapaKTepHCTHI TocTasyry y 4

aXKOBHX BETHYMH BUIICPAIOTH Baicimpy pom y 4
E > Y IXHij

g MO Xapagcye.
PO3CIlOBAHHS, NIOKASHHKH PO3CHOBARKS, BN Kpyp oy it
k-

2=

i i CramHCTHIEY aHaoriio (CTATHCTHYHY OILIHKY), L0 Y cuny Bnuaukouocﬁ
TIOB]

BubipKH cama € BHITAZIKOBOIO BETHIHHOIO 3i CBOIM 3aKOHOM PO3MOTiy.
pma"ﬁme sk Taki CTATHCTHUHI aHANOTii BHKOPHCTAIOTHCS HAacTymmi 6uBipKog
YuCAo8i Xapaxmepucmux (cmamucmuxy) — BETAIMHY, MO omemooTs 10 .
.(mqe i o oy noRs i TPYNOBAHKX NAHHX, UL BiAMiHHOCT BHOip-
XOBHX XapAKTEPHCTHK Bifl HATIOTIHKX TEOPETHHAX YHCIIOBHX XapaKTEPHCTHK Gy ieo o
(OCHOBHOMY BHKODHCTATH K BEpXHiif iH1EKC CHMBOJI
R oS OIIHKH m, =X | - GubIpKOGe cepeore (CTaTHCTHYHE Ceper-
He - ONiHKA MATEMATHYHOTO OUiKyBaHHA):

- qubipkose cepedne (CTATACTHIHE CEPE/IFE - OIHKA MaTEMATIIHOTO O'iKyBats):
" k k
M;§i=lle=lznixl =Zw/xj : )
na ni5 J=1

~M00a CTATHCTHYHOTO PO3NOIiNTY - TAKE 3HAYEHHS BUNATKOBOI BEJIMIMHH, AKOMY BifNOBI-
Jla€ HalibLTbIa YacToTa HOSABH;

-MeQiaH-maxe 3HAYEHHA X, ) , VIS AKOTO

Pix<x }=P{x>x,} L
- 6ubipKosa ducnepcis (3miwena oyinka):
Di=(o:f éli(& -3’ = -I-Z‘:n, G -%)' = i”’; (€778 &
i nid =]
- eubiipkose cepednsoksadpamuune gioxunenns:
o =\B; -
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- 6unpaeiena subipkosa oucnepcis

DI gt el L ] B
ey =l n~1,2;(” e };n,(x,.nz

(1.6)
— !KIIVIIF[IN/IL’HL’ CE])@OHIJ()KI}(IUP(II)'HA‘U'(L’ BIOXUNCHHA.

P

((8))

- 6ubipkosuil Koeghiyienm eapiayii - Ge3poamipsa BinHocHa KBa/IpaTHYHa ONIHKH PO3Cito-
BaHHA:

| |.<4

(1.8)

- po3max eubipkosuii - RAKNPOCTila pO3MiPHA OUIHKA PO3CIFOBAHHA:

R =X, —Xp0

(2.8)

— 6ubipKOGe CepeOHbOKEaOpamuyHe GiOXWIeHHs (CMan0apmua NOMWIKA CepedHb020):

0}=G;IJ—;

(1.9)
- 6ubipKOGUIl NOYAMKOGUTI MOMEHM TIOPAIKY 00 (00 = 1,2, 3,...):
Ly
™ (1.10)
- 6ubiproeuii yenmpaneKuii MoMenm NOPAIAKY 00 (00 = 1,2, 3,..):
o I +
=—) (% -%);
Hy n§( , —X) (.11
- 6ubipkoeuit koediyichm acumempii (I8 CAMCTPHIHHX posnoziniB Aopisrwe 0):
S [T
4 @)’ (1.12)

GipK i TocT] i ockoepmuunHOCTi (E*
- 6ubipxosuii excyec (OUiHKa TOCTPOBEPUIHHHOCT (E* >0) abo mWIOCK (.

CTi I i iy, JU1s IKOTO BiH IOPiB-
<0) CTATHCTHYHOIO pO3NOALTY CTOCOBHO HOPMaNbHOTO po3noauty,

Hioe 0):

~3; 2
5 (1.13)
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opmHaTy p; TIOPAIOK p KBAHTHIA ), BU3HAUAE YACTKY 3ATATEHOIO YHCIA CIOCTepes oy -

BHGipu, pEsySTATH FKUX HE TIEPEBEPIIYIOTS ,

BuGipKoBy AHCTIEPCii0 AHATONTTHO BINMOBINHOT ucniepcii B Teopii IMOBIpHOCT] 1.
X0’ MOJKa TIDE/ICTABHTH Y BHT/AZI

=gy =v;-() o

[le pa3 MiAKPECTHMO, IO TOJIOBHOIO BIIMIHHICTIO YHCIIOBHX XaPAKTEPHCTHK Burg.
JIKOBHX BETHUMH Bill AHATIONMHHX iM BHOIDKOBUX XapaKTEPHCTHK, MEBHMX dopmynamy
(1.3)«(1.15), nonsrae B TOMY, 1O nepuri € AeTepMiHOBAHHUMH (HEBHNAKOBHMH) Bemmyy-
HaMH, a [PYTi CaMi € BANTAIKOBHMH BENMYHHAMH 3i CBOTMH CTIEHH(IYHUME 3aKOHaMK po3-
nozIiy.

Jlonasanns enieMeRTiB 110 BUOipkH a0 3/1ifiCHEHHA HOBOT BHOIPKH 3 Ti€i % reHepa-
JIBHOT CYKYNHOCTi IPHBONMTE JI0 OOUMCIIEHHS YHCIIOBHX XapaKTEPHCTHK BUGipOK, MO pi3-
HATECS O/IHA BiZl OXHOL, 710 3MiHH eMILPHYHOT QyHKUIl po3MoiTy, A0 3MiHH B TicTOr-
pam.

ToMy 4HCIIOBi XapaKTepHCTHKH EMITIPHIHOrO PO3NOAULY € OYiHKAMI Bi/OBIIHHX
HHCIIOBHX XapaKTePHCTHK BHNAAKOBOT BETHUHHH.

3Ha%eHH3 BUGIDKOBHX XapakTepHCTHK MOJATaE B TOMY, L0 BiINOBIHO 70 FPaHHi-
HIEX TEOPEM NIDH /1 —00 y BOHH K OLIHKM YHCIOBHX XapakTEpHCTHK JIOCHKYBaHOT BA-
TIAKOBOT BEMYHMKH NPAHYTE 10 MMpHX 3HAYEHD 1HX XapaKTepHCTHK, 0GyMOBICHAX §y-
HKIli€lo posnoginy F(x).

Ouifiku MaioTs posyuz, Towmy NPUAHATO PO3PizHATH KpanKoBi i iHTepsabHi OWH-
. S0 oniixa wupaxactss - omum unctom (HAGIDKeHNM 3HANEHHAM NAPAMETPa),
OHa HASMBACTECA mowkogoro. Ouirka, mo BHpakae JBOMA YHCTAMY - KiHIUIMH (HTEPBYY>
0 HaKpHEac onimonasuti T1apaMeTD, Ha3uBAETECA iHmepeanbHui.

; Toswomx omirox s HEBIIOMOT uHCII0BO XapakTeprCTHK MOKE GYTH KIS
Hanpuioras, s BaGIIHKeHe SHAveHns /1ns MaTeMATHHONO ouixyBauHs MoyKe OyTH o6paHe
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i cepenHporo apupmeTiRe, i cepensroro TeOMETPHYHe CTaticTIyHOro posnoniny, i me-
JliaHa

OJ1epKaBIM CTATUCTHYHI OIMiHKK HHCIIOBVX XapakTepHcTuk posrioniny HoCiKy-
BaHOI BUNAIKOBOT BeHanuK X (BHGipKoBe Cepene, Bubipkogy AvCIepciio i T.p.), ToTpi-
GHO MepeKoHaTHCA, O BOHH B AOCTaTHBOMY CTyneHi ciysxars HalJuKe M BiINOBiz-
HHX XapaKTEpHCTHK MeHEPAIBHOT CYKyNHOCTI. Busnaunmo BUMOTH, K| NIOBMHHI NpK 11p0-
My BUKOHATHCS.

Haii6iIb1unit iHTepeC cepet CTaTHCTHYHUX ortiHOK HCIIOBHX XapaKTepUCTHK npez-
CTaBIAIOTH OLIHKH HEBIIOMHX Mapamerpip TEOPETHYHOTO PO3MOAiNy, mo BHOMpaeThCs B
AKOCTi MOMUIMBOI IMOBIPHICHOT MOZie/i OTpMMaHoro eMTTipuYHOTO Po3noniny (Hanpukaz,
TI0 BHJTy TiCTOrPaMH BiTHOCHHX 9acToT).

1.2.1. OGuncIenHsl YHCAOBHX XaPAKTEPHCTHK BHOipKkH B MS Excel

Jna oOYHMCNEHHs KpamnKOBHX OWIHOK OCHOBHHMX WYHCIOBHX XapakTepHCTHK BHGipKH
Xi={X1,X2,X3,.--,Xn }, 130, MS Excel mae HacTynni craticTausi DyHKuii:

-CP3HAY (wvucnol; wucno2; ...)- BuGipkoBe CepejIne;

- MEIIUAHA (uucnol; wucno2;...) - Meniana;

- MOJIA (uucnol, uucno2;...) — mona;

-JACII (vucnol; wuco2; ...) — BUNpasieHa OLiHKa Jmcnepcit;

-JAUCTIP (uucnol; uucno2; ...) - 3MilNeHa oniHKa ZIHCTepCii;

-CTAHIOTKIIOH {uucnol; yucno2; ...) - BUIIPaBJICHe CePeIHBOKBAIPATHYHE BiAXHIICH-
HA;

- CTAHJIOTKJIOHII (wucrol; wucno2; ...)— 3mimene Cepe/IHbOKBA/IPATHYHE BiIXHIIEH-
HL;

~CKOC (4ucnol; yucno2; ...) - koegiuient acumeTpii;

- EKCUEC (wucnol; wucno2;...) - excuec.

[pukinan. 3ualiTy OUIHKA YHCIOBHX XapaKTePHCTHK BHIAZAKOBOI BEJHYMHM O BHOIpIN,

3aaHOl CTAaTHCTHYHHM pAnOM.
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(1.6),

: i€  ONiRKH XaPaKTEPHCTHK MoXHa mizpaxyeaT B MS Excel, 3anapmy g ocepe-
xax A2:A21 3uauerss 20 SAIAHAX BapiaHT, B ocepenKax 32:36 - TeKCTOBi Hasen Xapax-
reprcTK, a D2:D6 - BUIIOBIAH] CTATHCTHYHI QYHKIIii [V IXHBOTO OGUHCIIeHHS. Pesyiy.-
TaT TAKOro OOUHCIEHHS HaBeIeRHH Y Tabmami 1.3.
 TaGmms 1.3 — PesysTats 0GIHCTIEHD

: Cramncrika DyHKIisL EAcel 3HaueHHs
Cepenmie CP3HAU u{z:Azl ) 5,55
Tucnepcia JIACIIP (A2:A21) 3,3475

 [ucnepcis unpasrera TUACTI (A2:A21) 13,5236

 [Cepempoxsanparuune pimamenns |CTABJIOTKJIOHII (A2:A21) 1,8296

[Bumpagnene cepennboxeanparmane| CTAHJOTKIIOH (A2:A21) 1,8771

BIIXHJIEHHS
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Zapaanns.

Hexait Bunajkoea ger 2 .
AKOBA BC/IMYMHA X € NPOLIEHTHAM BMicTOM Mizii 8 6pon
30BYIX Crijlapax

VY rabauui Haseneno 10 BapiaHTiB BuBipok 06'emom n=60, KoXkHa 06
. ol ; E 2 - KOXKHa 06pana 3 reepa-
JILHOT CYKYIHOCTI, PO3IOALIEHOT 32 HOpManbHIUM 3akoHoM N(52,5 52) 3 Bi :
. > BiIOMEMY -
Merpami a=52 [%] 6=5,5 [%]. e
Bukonatn cratuctvuny o6po6
OKY HaHwx, mpejcTaesnen:
MX Y KOHKPETHOMY BapiauTi
: HTi
BUOIPKH. ;

V po6oTi 3 KOKHOTO BapianTa 3 BUKOPUCTaHHAM MS Excel HEOOXi/IHO:

1. VBecTy AaHi B cToBnens tabnuni Excel.
2. OGUHCITMTH KPAIKOBI YHC/IOB] XapAKTEPUCTHKA BHXiHOT BUbipKH

3. INoGyayBaTy TiCTOPrpaMy BiZHOCHMX YacTOT i KyMyJsTHEHY KPHBY 10 BCiii BHGipn

Tpu YHCIi «KHUIEHB) (MifinTepsanie) 7-8. (1uE. nprxiamnm)

InnuBinyaneHi 3ananEs

Ne (Bap.l (Bap.2 |Bap.3 |Bap.4 (Bap.5 |Bap.6 |Bap.7 |Bap.8 [Bap.9 |Bap.10
1 2 3 4 S5 6 7 8 9 10 11
1 62,1 [557 (548 [43,1 [524 [57,5 |520 [547 [57,7 [59.4
2 596 (60,7 [52,0 [549 [543 [47.6 |84 [452 527 [47.9
3 |489 [412 [53,6 (493 (457 [588 61,9 (533 [50,0 [449
4 481 [603 (558 (496 |51,5 |540 621 [496 (50,0 [532
5 |524 [49,1 [39.8 (58,0 [469 [490 [50,1 [487 531 522
6 [520 [57,1 [47,7 [37.8 [53.6 443 [513 [475 508 1455
7 |535 [562 |51,5 (582 [657 |48.4 [585 582 [397 |43.3
8 48,4 |521 [47.7 |66 |48.1 60,0 [5080 [51,4 [58,1 |52.2
9 1611 [57.6 |588 |545 |[47.4 [568 [464 452 [545 523
10 443 (437 |577 [55,5 |4zl [439 [423 [430 [s32 1503
11 532 (470 |454 [487 575 499 [565 |538 |6 [53.1
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JMOJATOK A

Odopmaenns 3BiTy 3 .1a00paTopHUX pobir

Jlns Beix naBopaTopHuX poGiT AaHol JTHCLIATIIIHE BHKOHYIOTh OTHOIO THTYJIBHOIO
wcra. Ha HEOMY BKasyloTh MiHICTepCTBO - MiHiCTepCTBO OCBITH i nayku YKpainm, Ha-
JiMeHyBaHHS aKaeMii - 3amopishKa JepRaBua iHxKeHepHa aKaemis, kadeapu - kade-
JApPa MeTaXypril KOJbOPOBAX MeTANIB. Y LICHTPI JIHCTA BKa3YKOTh HasBY - 3BiT 3 JiaGo-
PaTOpHAX PoliT 3a Kypcom «OnTimizaitis MeTanypriiiHuX npouecisy». Hivkue Hassu

BKa3yIOTh KePiBHHKA POOIT | BHKOKaBIA. BHH3Y JHMCTa — Ha3Ba MiCTa i pik BUKOHAHHS po-
6ir.

3giT 3 7abopaTopHAX POGIT, IO BHKOHYIOTE Ha CTAHJAPTHHX apKywax dopmary
A4, NOBHHHMIT MaTH TaKi PO3ALIH:

1. KopoTkHii TeopeTHaH#Mi ONHC.

3. MeToawKy NpOBEICHHS PO3paxyHKiB, TOOTO II0CAIAOBHICTh BUKOHAHHSA ONEpPALiH i
9ac #0ro BHKOHAHHS.

4. PesysIbTath IpOBENCEHX PO3paxyHKiE. BXasyloTh BHXi/IHi J1aRi; pe3ynsTaTi 0GUMCIeHs
i hopmyiH, 3a skuMH ix BuKOHYBam. KojkHa TaGIHLs MOBMHHA MaTH TIOPAZKOBHH HOMED,
IO CKIANAETECH 3 IBOX YHCEN: NEplile — BKazye HoMep 1abopaTopHoi poboTu; apyre —
TNOPANKOBHI HOMep Tabmiui y wiil podoTi. HaliMeHyBaHHs TabnuLi BKa3yloTh 32 HOMEPOM
(aepes nedic).

Slkimo nabopaTopra po6oTa BMillly€ €EMEHTH AOCHIIKEHD, ii PE3yITbTaTH, OKpiM
TabJHIE, NOAAOTE SK rpadiku. ['padiky poanpyKoBYKOTS. HaiimenyBanus rpadika pos-
TaWOBYIOTh 32 HUM (4epes Aedic). Hymepariio rpadikis (ananoriano Hymepauii TaGmiip)
TPUBOAATE Wil rpacpikamu.

5. BHCHOBKH.
Bci cTopinku 38iTy B npaBomy BepxuboMy KyTi. THTY.IBHHIA JHCT T/ 4ac HyMeparii Bpa-

XOBYIOTH, ajic HOMED Ha HBOMY HE NpPOCTABJIAIThH.

¢
b

JIOJAATOK B

Bravorn 10 oopmiteHHst TabJuib, PUCYHKIB T2 Gopmya

JlaGopaTopHa poboTa MOBMHHA MICTHTH OBHHH 06°€M BCiX HEOOXiAHMX TeopeTiy-
a

nix, po3paXYHIOE
2.105-95 1 JICTY 3008-95. Bo#a noBuHHa OyTH HanvcaHa TeXHITHO TPaMOTHO, fic-

JX i LTFOCTPATHBHUX MATEpiasliB | BUKOHYETHCA 3 IOTPHMAHHAM BHMOT

rocT

HO i JTaKOHIYHO.

PexoMEHIY€EThCA TPA odopmieHHi 3BITiB 3 1a60paTOPHUX POGIT BUKOPHCTOBYBATH
naxer Microsoft Office: Microsoft Word, Microsoft Excel.
Jls O(pOPMIICHHS TEKCTY PEKOMEHIYETRCSA 3actocoeyearu (opmar Microsoft Word

2000 i pume; mpudt Times New Roman; po3mip rupudty 14; Mixpsaxosuii inTepsar 1,5;
a6sanumii BiacTyn 5 3Hakis. Ha CTOpiHIl pEKOMEHIYETbCA poamingysara 28...40 paakis

i 2 iBe i - MM, MpaBe - He
TexcTy. Ha JIMCTi 3a/IMIIaTH TOJIS: BEPXHE, JIBE | HIAKHE - HC menme 20 MM, 1P

meHme 10 MM.

Hanucanns ¢popmy i piBHSHb

o= = AKOMY BOHH
DOopMyJH i PiBHAHEA PO3TAMOBYIOTH HE3MOCEPE/IHEO MCHA TEKCTY, B AKOMY

popmyy iy PiBAHIE
piBHAHHA (3a BH-
HyME-

3ranyioThCs, TIOCEpeIMHI CTOPiHKK. Baime i HIKYE 33 KOKHY
5 T
TIOBHHHO OyTH 3a/IMIIEHO He MEHIIE OJHOTO BUTBHOTO PAAKA. Dopmy.
- TOPAAKOEOK0
HATKOM opMyt i pirHsiHb, NPHBENCHNAX B JOXATKY ) CIIA HymepyBaTH 1o

Pallielo B Mesxkax po3xiny.
(pAIKOBOTO HO-

i
Howme i TanacThCs 3 Homepa posainy !
P dopmymi aGo piBHAHHA CKIAL: (1.3) - peTs

o, popMysi

Mepa ¢o i i anKoio, Hanp %
dopmymu aGo PIBHAHHA, PO3AUICHHX KP  a pisHi GopMYT

$opmyna nepumoro posnity. Homep dhopwyH abo PiBRAHHA YK
60 pisusmng B JlyXKax B KpaHHbOMY IpaBOMy noNoXKeHH! Ha PpAAKY-
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Pucyrok 5.1 — Cxema odopmiienns Tabmmui i i Ha3en

T"OpH3OHTAMbE] | BEPTHKATEHI JHIT, SIKi PO3MEXKOBYIOTH PAAKH Tabnuui, a Takox
JliHii, IO 06MeAyIOTE TabMMINO 31TiBa, CIpPaBa i 3HU3Y, MOXKHA He NPOBOMHTH, AKIIO iX Bi-
ACYTHICTb HE yTPY/IHS€E KOPHCTyBaHHs Tabmuuero. Tabuio crix po3TamoByBati Ge3no-
CEepe/HbO TIC/IS TEKCTY, B FKOMY BOHA 3TaIyeTECS BIEpe, abo Ha HaCTynHiH CTOpiHLui.
Ha Bci Tabnuui noBHEEI 6yTH NOCHIAHHA B TeKcTi 3BiTy. Tabmuui i HyMepyBaTH apab-
ChKHMH LH(PaMy NOPSAKOBOK HYMEPALIE B MeXax PO3ALTY, 32 BUHATKOM Tab/HIlb, 110
TPHBOJATECA B 0AaTkax. HoMep TaOnuLi CKiIafacThes 3 HOMepa POy i MOPAIKOBOTo
HOMepa TabJIHLli, PO3ALIERHX KPANKOK, HANPHKIA, Tabauus 2.1 - nepula Tabmus apyro-
0 pO3ZiTy.
Odopmiennst puCyHKiIB
Pucynku posmintyiorscs (110 MOAUTHBOCTI) mics 3ragky Npo HHUX B TeKCTi. SIKwo
PHCYHOK BHHOCHTECA Ha OKPEMY CTOPIHKY, TO BiH PO3MIlLLy€ThCA TaK, 06 MpH #Oro po3-
B 3anHCKa, TOACHEHHS, NOBEPTANACH 32 FOIMHHHKOBOIO CTPLIKOIO. ITpn BUKOHAHHI
PHCYHKIB i3 3aCTOCYBAHHAM KOMII'IOTEPHOT TEXHIKH PEKOMEHIYETLCA BHKOPHCTOBYBATH

rpadivnnx penaxtopie CorelDraw, Paint a6o inwi.

no

{rocTpallii TOMilLaloTE mif nocTpaniero. Mpu HeodxiaHocTi Mik imoctpa-
HasBy

BOIO [ToMIAanTh MOACHIOIOU] IaHi. LMOCTPALliA MO3HAYAETBCS CROBOM Pucy-
. i 11 Ha3l e S
picro !
Jiok, Kl PasoM 2 S -
Homep {ocTpaltii CKIAAETBCA 3 HOMEpA POy i NOPANKOBOTO HOMepa ilrocTpa-
ol

i, pOSAITEHHX K€ ; ;
Ha MiKpquoTorpad)ixx, B Ha3BaX PHCYHKIB a0 B TEKCTi NOBHHHE yKa3yBaTHCA 36i-

(238010 TIOMIIIAIOTH MIC/A NOACHIOKYHX JaHHUX.
ParKo10, HANPHKJIA/L: PHCYHOK 2.3 — TpeTiit PUCYHOK Apyroro posiny.

4. Bincrab MiK PUCYHKOM i Fioro HalMEHYBaHHAM NOBWHHA OYTH TaKoOM X, Ak
JibIICHHA.

Misk 3aroJIOBKOM i rexcrom. TTiCIs TAMHCY [0 PUCYHKY KParka He CTaBHTECA.
PexoMeHI0BaHA JiTEPaTypa

1. Merom onTHMi3alii B CTAaTHMYHUX  3aBJaHHAX  YMpaBNiHHA. M.:
MatHHOCTpO€Hi€, 1974.-239¢.

2. Omneiinukos B.A., 3otoB H.C., IpimBin aM. OCHOBH ONTHMAJILHOTO i eKCTpeMa-
JBHOTO ympaBiinHA M.: Buma mkona, 1969.-295¢.

3. Epwmakos c.M., Mixaiinos r.A. Kypc CTaTHCTHYHOTO MOAEIIOBAHHA. M.: Hayxa,
1976.-319c¢.

4. 3acTocyBaHHA MATEMATHIHUX MCTOJIB B €KOHOMiLI i OpraHi3aii MalHHOOYB-
HOTO BUpoGHHITEa. JI.: MammsoOynysasns, 1970-214c.

5. Makcumos 10.A., Poxkos i.M., Caaksan M.A. Maremariise MOJEMIOBAHHA M-
Tanyprifinx nponecie. M.: Meraypris, 1976.-287c.

6. Cogeror B.4., Slkosnes C.A. Mozen#poaHHe CHCTEM. —

1985. 271 c.

M.: Beiciuas HIKO3,

npolec-
7. Upmiv6an B.IT. MaremaTideckoe MOJEIHPOBAHHE METQ/LTyPrHYECKHX NP0
COB. — M.: Metantypresi, 1986.—240 c. =
2 1982.— C.
8. lilyn T. Pewerne mkerepix sazad Ha OBM. — M. MIp.
3ajauax ynpas/e:

CTHYECKAX
9. Barkos A.M.  xp. MeToztsi ONTHMH3ALIH B CTATH

Hus, — M.: Mamsocrpoenwe, 1974. — 240 ¢

—280¢.
nporpammbl. M.: CTaTiCTHKS, 1980.— 280

10. T'ypom JIM. [Tpuxnammsie
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1inboBi GyHKUT AOCTATHEO CKIAMHI i, MOKYTE MatH Hys-
43Ky 3 MM iX MiHIMi3allis NOB'A3aHa i3 3HAYHUMU OGUHMCTIOBAT,-
Ex 0cOOMMBOCTEH B MEpIIy Yepry HeoOXinHo BimHectu BiacTy-
i i OBpaXKHOCTI By HKILIM.

i J03BONAOTH BUOPATH HAMKpPAUIMH BapiaHT 3i BCIX MOMIMBUX.

€ThCA 3 KOXKHHAM POKOM BCe GiIbLI MuibHA yBara. B naGo-

Jlaboparopra poGota Nel

BU3HAYEHHS TOYKOBHX YHCIOBHX XAPAKTEPUCTHK XIMIYHOT O
CKJALY KOJBbOPOBHX CILIABIB

1.1. Teopernuna yacTuna

Ticmozpamoro wacmom (sidnocrux 4acmom) TPYNOBaHOI BUGIPKH HA3MBAETHCH
cxingacta ¢irypa, CKIajieHa i3 PAMOKYTHHKIE, OCHOBAMH SKUX CIIyTYIOTh YacTKOBI iHTe-
PBaJIM PO3PSI/H, KMIIEHI), a TIONIi ZOPIBHIOIOTH YaCTOTaM (si.zmoé;mu 4acToTaM) LHX po-
3paziB. 3BiACH BHTIKa€, IO TUIONIA TiCTOTPAMH HacTOT JAOPIBHIOE 06'eMy BHOIpKH, a TI0-
1@ FiCTOrpamy BiJTHOCHHX YacTOT - OJIMHHII. <

ITpu BesmKoMy 06cs3i BUGIpKH # AOCHTE Manili IOBXKHHI P3PSy BHCOTH MPAMOKY-
THHKIB MOJKHA PO3IJIANATH AK HAOMIKEHI 3HAYEHHA WILTBHOCTI f(X,) y CepeHiX TouKax
Bi/IMOBiIHKX pO3pAAiB. TaKMM YHHOM, BEPXHIO IPAHAIIO TICTOrPaMH MOKHA PO3IMIANATH
AK CTATHCTHYHHIi aHAIOr MIiTLHOCTI PO3IOALTY CIIOCTEPEKYBAHOT BHIIANKOBOI BETHYHHH.
AHAaJIOr{YHO MOJIrOH BiTHOCHHX YAaCTOT € CTATHCTHYHHM aHAJIOTOM TEOPETHYHOI MILTBHO-
CTi pO3NOLNY IPH AOCHTH BEJIMKOMY 00CA3i BHOIPKH.

BuGipkoBoIo (eMIipHYHOI0) (YHKLIEI PO3NOAUTY HA3HBAKTH (YHKIIO F)(x)BH-

3HAYaIbHY JUIS KOYKHOTO 3Ha4YeHHs X BiIHOCHY JacTOTy nozii X<x. Takum 9HHOM,

)=, (L.1)

JIe N, - YHCJIO BapiaHT, MEHIIHX X;

n - obear BHOIpKH.

Ha pinMiHy Bix eMmipuuHOi dyHKuii posnoziny F; (x), 3HailieHOi AOCIIIHAM HLILi-
XoM 3rizHo (1), rimoTeTnuHo icHyrody (yHKiiio posnozity F(x) TiNOTETHYHOT reHepab-
HOT CyKyIHOCTi HA3MBAIOTE TEOPETHYHOK (YHKIIEI0 PO3MOZLTY. F(x) Bu3Hauae #MOBIp-
HicTh moxii X < x, a F,(x)- HOro BiTHOCHY YacToTy y Bubipui 06'eMy 1. ITpd I0CHTE Be-
JMKBX 11 3 TeopeM BepHywii i [nusenko Tpe6a, uio F (x) mparxe mo #imosipHocTi J10 F(x).

3 y3HAuEHHS eMITipuIHOT YHKLi POSNOALTY BHIHO, IO PE BIIACTHBOCT] 36iraioTs-
cs i3 pacTuBoCTSMH F(X) a came:

1.0<F (0=l




image2.jpeg
2. F7(x)- HeyOyTHS yHKLis.

3. Sfmo X; — HaitMeHIa papiaHTa, TO £, (x) = OTIPH X=Xi.

JKIIO X, - HAli0IBIA BAPIaHT2, TO F;(x) = ITpA X> Xy,

Evmipira GyHKUiS po3
306p@KYETECA TICTOTPaMOI0 HaKo!
cKIamaeTsCs i3 NPAMOKYTHMKIB, OCHOBAMH SKHX CIYTYIOTE HACTKOBI iHTepRamy e

0Ty AUTS Oe3NePEPBHOI BUNIAIKOBOT Besuu iy Mpagbing
i 0

MHUERRX YaCTOT - CXUINACTOI0 irypoto (puc. 1.1
R

: ‘
1api: =Yn abow,=>w
" Hiot0 i, 8 BHCOTAMH - BUZIDI3KH JOBXHHOIO 71, IZ; Z = Dlw,

J=1

60

3
T

3

Kinbkicts punankis
8

Pucynox 1.1 - Tlicrorpama HakonMueHUX HacToT - (dyHKLis eMIipHyHOro pO3NOALNTY

12. MoGynosa ricrorpam Bpyuny i B MS Excel
Posrsremo TIPaKTHYHY 1106y 0By ricTorpamm.

Dpwcnan, Mpencraswru suGipy 55 CHOCTepeskeHb Y BUMIA CTATHCTHHHOIO ALY, BHKO”
PHCTOBYIOH 7 iHrrepBatia:

171923 182115 16 13 20 1815201420 16 1420 19 15 19
m9«152221 1210211814 14 17 16 13 19 1820 24 16 20
72181821 7191713171118 19 1917

-

IToGynyBaTH ricTOrpaMy BiIHOCHUX | HAKONMYEHHX YACTOT.
Posp'azanna. Posmax euGipku: R = 24 - 10 = 14. [lopkuna pozpany h = 14/7 = 2. Pesymi-
TaTH YIpynoBaHHs 3eeaemo B tao. 1.1

Tabmmug 1.1

Homep pospsnyj |1 2 1377‘ 4 [s l() ¥

I"panuwi pospsnie 1012 [12+14 |14+16 {16+18 18+20 [20-22 [22+24

Yacrora 7, 2 4 8 12 16 10 3 \

Bixuoca uactoraw, |0,0364 |0,0727 [0,1455 0.2182 \0’2909 0,1818 10,0545 \

Hakonnuena actota |2 6 14 26 142 52 55
Haxkonuyexa BiH!IOC}Ia“i0,0364 0,1091 {0,2546 0,4728  |0,7637 {0,9455 1,000
4acToTa | i

T

F*() 0

0,0364 }0,!091 0,2546 l0,47'_’8 l0,7637 0,9451

F*(x) = 1 npux > 24.

TlpoananizyemMo JaHi 1BOTO MPHKIAAA 33 JONOMOTO0 Tabnuusnoro npouecopa MS
Excel, oGyy€eMo TpyNOBaHHUi CTATHCTHYHMH P i TPadiki: yBeaeMO BCl aHi B CTOB-
fewp A , TOTIM BiZCOPTYEMO iX y mopsky 3poctamms («/lani» -> «CopTyBaHHs», PHC.
12).

V peayseTari Binpasy olepKHMO BapiallifiHHi P, TIO NEPIIOMY il OCTAHHBOMY Ba-
piaHTax SKOTO BU3HAYAEMO PO3MaX BUOIPKH R = 24 - 10 = 14 (puc. 1.3).

TMicas uboro B crovres B Tabmuni 3 1-i Mo 7-10 OCEpeAKXy YBOAHMO B TIOPAZIKY
3POCTAaHHS KOODAMHATH TIPAHHUb «KHIIEHbLY = pO3PAIB = YACTKOBHX iHTEpBAIE (ix
MOXHA HE 3374BATH 30BCIM i TYT i y Aianosi nodyaosH ricTorpamy - mpouecop cam >

NPH3HAYHTE), OTPUMAHA TAaOIULA NPSACTABIICHA HA puc. 2.3.
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Puc. 1.4 - Tabnuis i3 3aJaHUMA (KATICRAMA)

Tenep yce roToBO I MOGYIOBH FCTOrpaMH BiIHOCHAX HacTOT i KyMYJSTHBHIM
pusiit (B Excel - inTerpampHoro Bicorka). Bxomimo 8 mesio «Cepsic» -> «AHam3 fa-
HHX» -> «[icrorpamay (man. 2.4), Ae AK BXiAHAH IHTEpBAT yXasyeMo noTpibHi ocepeaxu
CTOBMIA A, YKa3y€eMO NOTPiOHHUIT iHTEPBAT «KHIICHB) - OCSPE/IKY CTOBNLA B.

SIKIIO 3a/1aTH PEATBHi PAHHIL KHIICHb LTHMH SHCIAMH, TO OJCPAHMO CTATHCTHY-
uuit paa (ta6n. 1.2), mo iCroTHO BIAPI3HAETECA i BiAMOBiAHO, 1O BiAPI3HIOTHC rpadixu,
ricrorpam (puc. 1.6).




