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Yacts 1. «TEOPUS BEPOATHOCTEN»

BBEJIEHUE

[enbro uzyuenus: kypca «Teopus BEpOSTHOCTEN» SIBISIETCS Pa3BUTHE Yy CTYy-
JICHTOB HABBIKOB:

- MaTeMaTu4eCKOr0 MBIILUICHHUS;

- UCTIOJIb30BaHUsl MaT€MaTH4e€CKUX METOAOB U OCHOB MAaT€MaTH4E€CKOro MOJie-
JMPOBAHUS;

- MaTeMaTH4eCKON KyJIbTYypHI.

DyH/IaMEHTAILHOCTh MaTEMaTUYEeCKOW IMOATOTOBKM BKJIIOYAET B cebs J0CTa-
TOYHYIO OOIIHOCTh MATeMAaTUYECKUX MOHSATHUN U KOHCTPYKIUH, 00ECIEUUBAIONIYIO
MIUPOKUIA CHEKTP UX MPUMEHHUMOCTH, TOYHOCTH (OPMYIUPOBOK MaTEMATHUUECKUX
CBOMCTB HM3ydaeMbIX OOBEKTOB, JIOTHUECKYI) CTPOTOCTh H3JIOKEHUS MaTeMAaTHKH,
ONMPAIOILYIOCS Ha aJICKBATHBIN COBPEMEHHBIA MATEMAaTUYECKHUM S3BIK.

CTyneHT IOMKEH UMETh NMPEACTABICHUE O BAKHEUIINX MOHATHUSIX TEOPUU Be-
POSITHOCTEMN, HA OCHOBE KOTOPBIX BO3MOKHBI KOPPEKTHOE UX NMPUMEHEHUE B MIPAKTH-
YEeCKOM JeATeIbHOCTH, a TAK)Ke MOBBIIIIEHUE UM CBOEH KBaTU(UKAIUU.

Kapra me:knpeaMeTHbIX CBS3eH

DKOHOMHUKO-
Mar. cratucTuka Craructuka MaTeMaTHYeCKUE METOIbI
1 MOJEJIH
Teopus
BEPOSITHOCTEH
JIuneiinas MaremaTnyeckui aHaJIin3

anre0pa




BBIIINCKA U3 TOCYJAPCTBEHHOI'O OBPA3OBATEJIBHOT'O
CTAHIAPTA BBICHIET O TPOPECCHUOHAJIBHOI'O OBPA30OBAHUA
CHEIUAJBHOCTD 060500 — «BYXTAJITEPCKUM YUET,
AHAJIN3 U AYIUT»

Obwue mamemamuueckue U eCmecmeeHHOHayYHble OUCYUNTIUHD
Dedepanbhbiii KOMNOHEHM

Maremaruka (EH.®.01)

Teopus BeposTHOCTEH W MareMarhyeckas CTaTHCTHUKA: CIy4YailHble COOBITHS;
4acTOTa U BEPOSTHOCTH; OCHOBHBIE (DOPMYIIBI JIJIsi BBIYUCIICHUSI BEPOSITHOCTEH; CIIy-
YaliHbIE BEJIMYMHBI; YHCIIOBBIE XapPAKTEPUCTUKU IUCKPETHOM U HENPEPBIBHOM CIy-
YaWHbBIX BEJIMYMH; HOPMAJIbHBIN 3aKOH PaCIpeIeICHUS; T€HEpAIbHAs COBOKYITHOCTb U
BBIOOPKA; OIICHKH MTapaMeTPOB; KOPPEIISAIIHS U PErpecCHsl.




PABOYAS ITPOT'PAMMA

Tema 1. MHOKecTBa M JeCTBUSA HAJ HUMHU
[Ipenmer Teopun BepositHocTei. [lonsiTue muoxkectsa. Ilepeceuenue, oobenu-
HEHHE, Pa3HOCTh, YMHOKEHHE MHOXKECTB.

Tema 2. KomOunaropuka
Bri6opku 0e3 noBropeHuii. Pazmenienusi, nepecTaHOBKU U COYeTaHUsl Oe3 Io-
BTOPCHUH.

Tema 3. Bb100pKH ¢ IOBTOPEHUSAMU
Pa3Mmelenusi, nepecTaHOBKU U COUYETAHUS C TIOBTOPEHUSIMU

Tema 4. Auredpa coObITHi
[IpocTpaHCTBO 71EMEHTAPHBIX COOBITUIA.

Tema 5. BeposiTHOCTD COOBITHSI
[Tonsarue cnydaitHoro coObiTus. Kiaccuueckoe M reoMeTpUUecKoe Ompeesie-
Hue BepoaTHOCTU. bunoM HeloToHa. DnemeHTapHasi TeOpHUsi BEPOATHOCTEH.

Tema 6. OcHOBHBIE TEOpeMbI TEOPUHU BEPOATHOCTEH
Teopema cioxeHUsI BEpOATHOCTENU. TeopeMa yMHOXKEHHUs BEposiTHOCTEN. Dop-
MyJIa MIOJIHOW BEPOSITHOCTH.

Tema 7. MeToabl BLIYMCICHHUS BEPOATHOCTEM
Cxema bepnymm.

Tema 8. /luckpeTHble ciiy4aiiHblie BeJTHYHHbI
@yHKIMS paclpelesieHus, €€ CBOMCTBA. Maremaruyeckoe OXXUIAAHUE U JHC-
IepCcusl HENMPEPHIBHOU CIyYaWHON BETUYUHBI.

Tema 9. HenpepbIBHbBIE CJIy4ailHbIE BeJIUYUHbI
DyYHKIHUS paclpeiesieHus, TJIOTHOCTh pPaclpeesieHusl, UX B3aUMOCBS3b U
CcBOMCTBa. MareMarnyeckoe OXKWJIAHWE U JUCTIEPCHUS HENMPEPBIBHOW CIIYYalHOW Be-
JINYMHBI.

Tema 10. OcHOBHBIE 32AKOHBI pacnpeaeJaeHust

buHoMuanbHBIN 3aKOH pacnpeneseHus. PaBHOMEpHBIN 3aKOH paclpeieeHuUs.
Pacnpenenenne Ilyaccona. I[lokasarenbHslii 3akoH pacnpeneneHus. HopmanpHoe
pacnpenenenue. CtaHgapTHoe (HOPMHUPOBAHHOE) HOPMAJIbHOE pacmpeneneHue. Be-
POSITHOCTDH MOINANAHUA B 3aaHHBIM MHTEPBAJ HOPMAJIbHO PACHpPEACICHHON CIydai-
HOM BEIMYMHBI. BEPOATHOCTH 3aJaHHOIO OTKJIOHEHUS HOPMAJIBHO PAaCIpEAETICHHON
CIIly4YallHOM BEJIWYUHBI OT CBOETO MATEMATUYECKOTO OXKUJaHus. [IpaBuiio Tpex curm.
JlokanbHas 1 UHTETpaibHASI TeOpeMsl Jlamnaca.



Tema 11. IIpenesbHbIe TeOPpeMbl TEOPUH BEPOSITHOCTEH
[TonsiTue o 3akoHe Oonbiux uucen. HepaBenctBa MapkoBa, UeObiuesa. Teo-
pembl YebOniesa, bepuynnu, [Tyaccona. [loHsATHe 0 «eHTpanbHON MPEAeIbHON TEO-
peme» JlsanyHoBa.

Tema 12. UnciioBble XapaKTePUCTHKH CJIYy4YailHBIX BEKTOPOB
YcioBHbIE MaremaTudeckue oxunanus PyHkuuu perpeccuu. Kosapuannon-
Hast Martpuna. Koagdunuents! koppenaunnu. OyHKIUU CIydailHBIX BEJIMYUH U CIIy-
YaHBIX BEKTOPOB, UX 3aKOHBI PACIIPEICICHUS.

Tema 13. DiieMeHTBI TEOPUM COYHAHHBIX MIPOIECCOB
U TEOPHH MACCOBOI0 00CIYKMBAHUSA
[Tonatus cimywannoro npouecca Llenu Mapxkosa. [IpuMenenue B connanbHO-
YKOHOMMYECKHUX UCCIIETOBAHUSIX.



KPATKUH KYPC JIEKIIUH
OCHOBHBIE IOHATHUSI TEOPUU MHOXKXECTB

MHoOxecTBO TpefcTaBisieT co00l coeAMHEHNe, COBOKYITHOCTb, COOpaHue He-
KOTOPBIX MPEIMETOB, 00bEIMHEHHBIX 0 KAaKOMY-JTH00 TTpu3HaKy. Hampumep, MHOXe-
CTBO CTYJCHTOB OJTHOM TPYIIIbI, OyKBBI ajipaBUTA U T.1I.

[TpumMepbl 6€CKOHEYHBIX YUCIOBBIX MHOXKECTB:

N — MHOXeCTBO HarypanbHbIX uncen (1, 2, 3, 4,...);

Z — MHOXECTBO LiesbIX uncen (—1, -5, 10, ...);

O — MHOXECTBO pallMOHAJIbHBIX yucen (-2, 5.6, 100.56, ...);

R — MHOXeCTBO JEeUCTBUTENBHBIX Yuce (7, V2,2, 100);

C — MHOXECTBO KOMIUIEKCHBIX uncen (2 + i, 5 — 3i).

[IpeameThl, U3 KOTOPBIX COCTOUT MHOXECTBO, HA3bIBAIOTCS €r0 AJIEMEHTAMH.
Hamnpumep, «K» — a1eMeHT MHOXKeCTBa OYKB pyCcCKOro ajdaBuTa.

DNIeMEeHThl MHOXKECTBAa 0003HAYAIOTCS TPOMMCHBIMU OyKBaMH JIATUHCKOTO WJIN
rpeueckoro ajadaBuTa, HaMpUMep: {a,, dy, as}. Jns o603HaueHUST MHOXXECTB UCTIOJb-
3yIOT 3arflaBHbIE OyKBBI JJaTUHCKOTO andasuta: A, B... 3anmuck o € A 03HA4YAET, 4TO
ANIEMEHT & IPUHAIJIC)KUT MHOXKECTBY A, & ¢ A 03HA4YaeT, 4TO AJIEMEHT < HE TIPUHA/I-
nexuT MHOXECTBY A. Tak, 2 € N — 4ucno 2 npuHaJIeKUT MHOXKECTBY HaTypalb-
HBIX YHCEIL.

MHOXECTBO CUMTAETCS 3aJaHHBIM, €CJIU MEPEUMCICHBI BCE €r0 AJIEMEHTHI WIH
3a/1aHO CBOMCTBO (MPU3HAK) MPUHAJICKHOCTH DJIEMEHTOB JIAHHOMY MHOXECTRY.
Hamnpuwmep, ecin A — MHOXXECTBO YETHBIX HATypaJbHBIX YHUCEN, €r0 MOXKHO 3aJ1aTh
cienyomuM odpazom: 4 = {x ¢ N|x | 2} (| — KpaTHO).

Ecnu MHOXXECTBO HE COAEPKUT HU OJHOTO AJIEMEHTA, TO OHO HA3bIBAETCS IMYy-
CTBIM M 0003HauaeTcs: &J. MHOXKECTBO B Ha3bIBaeTCs MOJIMHOKECTBOM MHOXKECTBA A,
€CJIM BCE AJIEMEHTHl MHOXKECTBA B SIBISAIOTCS 3JIEMEHTaMU MHOXeCTBa A: B < A, 310
03HAYaeT, YTO MHOXKECTBO B «BKIIOYAETCS» B MHOXKECTBO A. [lycToe MHOXKECTBO SIB-
JSI€TCs MOAMHOXKECTBOM JIFOOOr0 MHOKECTBa. JIF000€ MHOXKECTBO SABJISIETCS MOJAMHO-
KECTBOM CamMoro ceosl.

Ipumep 1.

Ilycte A = {1, 2, 3, 4}. HaliTu Bce NOAMHOXKECTBA MHOXKECTBA A.

Pemenne:

[ToagmMHO)XEeCTBAMU MHOXKECTBA A SIBISIOTCS:

D, {1,234}, {1}, {2}, {3}, {4}, {24}, {13}, {1.2} {14}, {43}, {2,3},
{3,4,1}, {4,1,2}, {1,2,3}, {2,3,4}.¢

PaBHbIMU (OIMHAKOBBIMU) SIBIISIFOTCS MHOXKECTBA, COCTOSIIIIUE U3 OJHUX U TeX
e DJIEMEHTOB.



OIIEPAIIMN HAJI MHOKECTBAMU
Ilepeceuenne MHOKECTB

[Iepeceuennem nByX MHOXKECTB A U B HazpiBaeTcsi MHOKECTBO C, cOCTOsAIIEE
U3 BCEX JIEMEHTOB, MPUHAAJIekKAIUX 000MM MHOXecTBaM A u B. Obo3Hauyaetrcs C =
= A N B, rpadudecku nzobpakeno Ha puc. 1.

IMpumep 2.

A — MHOXECTBO HATypaJIbHbIX 4HUCeN, KpaTtHbiX 2: A = {x € Nlx 2}, B —
MHO>KECTBO HaTypaJbHBIX YKCel, KpaTHbIX 3: B = {x € N|x|3}. Haittru C =4 N B.

Pewenne:

C — MHOXeCTBO uncell, kparHoe mectu. C= {x € N|x 6}.¢

Puc. 1.

O0beauHeHue MHOKECTB
OO0bennHeHneM MHOXECTB A U B Ha3bIiBaeTCsi MHOKECTBO C, KOTOPOE COCTOUT
M3 BCEX DJIEMEHTOB MHOKeCTB 4 1 B. O003HauaeTcs

C = A4 v B, rpadpuuecku npecTaBICHO HA pucC. 2.

Puc. 2.

Ipumep 3.

A=1{1,2,3}, B={2,3,4}.
Haitn: C=4 U B
Pemenue:

C={1,2,3,4} .

CBolicTBa onepauui Hal MHOKeCTBAMH
KoMMmyTaTtuBHOCTB: ANB=BNA,BUA=4UB
ACCOLIMaTUBHOCTb: AuB)ulC=4u(BuUl),

ANB)NC=4ANn (BN O
JucTpuOyTUBHOCTb: AUB)NC=ANC)u(BNO),
ANnB)ulC=AvC)nBUO).

Boruntanue MHOkeCTB. /oo THEHHE MHOKECTB
Pa3nocthio MHOKECTB A M B Ha3pIBaeTCA MHOXKECTBO, COCTOSIIEE U3 DJICEMEH-
TOB MHOXKECTBA A, HE IpUHAJIekKaliee MHOKeCcTBy B. O6o3naqaercs A\B (puc. 3 cwm.
HIDKE).



IIpumep 4.

a)A=1{1,2,3,4},B={1,4}

0)4={1,2,3},B=1{1,2,3,4}

Hatitu A\B:

Pemenue:

a) A\B={2,3};

0)AAB={D }e

Ecmu B < A, To A\B Ha3bpIBaeTCs TONOIHEHHEM B 10 MHOXKECTBA A.

YMHOKeHHe MHOKEeCTB
[IpousBenenueM OByX MHOXKECTB A U B aBnsieTcss MHOXKECTBO C 3JIIEMEHTaMHU
KOTOPOTO SIBJISIFOTCS Mapbl, COCTABJIEHHBIE U3 BCEX DJIEMEHTOB MHOXKECTB A U B.
IMpumep 5.
A={1,2}, B={3,4}. Haiitu A*B.
Pemienue.
A*B={(1,3),(1,4),(2,3),(2,4)} ¢

3aganus Qi NPAKTUKH

1. Haiiute MHOXECTBO KopHei ypasrenus (x* — 1)(x* + 5x + 6) =0

2. Halimure MHOKECTBO BCEX LENBIX YMCEN, YIOBIETBOPSAIOIIMX HEPABEHCTBY
x* <5,

3. ITycte M — MHOXECTBO BCeX KOpHeil ypaBHeHmst x° + 3 x* + x> — 1 = 0.
Kakue u3 uucen 1, -1, %2, —V% aBiarorcs snemenramMu muoxkectsa M?

4. Halimute Bce mogMHOXKecTBa MHOXecTBa 4 = {3, 4, 5}

5. Hatinute A N B, A U B, B\A, ecnu

a)A=1{3,4,5},B=1{3,5,6} A\B

6)4=10,1,7,8",B=1{7,0,6,9}
B)A=1{1,3,57}),B=12,4,6 8
NAd=1{1,2,3},B=1{1,0,1,2,3).

6. ITycTh M — MHOXeECTBO BCeX KopHei ypaBHenns 2x°+ x> + x = 0.

Haiinute mnepeceueHre 3TOro MHOXECTBa ¢ MHoxectBamu A = {1, 2, 3},
B=1{0,1,-1}, C={-2,-1, 1}.

7. Haiinute A\M, B\M, C\M 110 TaHHBIM TPEJbIAYLIEr0 HOMEpa.

8. HaiinuTe nonoiaHeHne MHOXKECTBA A 10 MHOXKecTBa B, eciu

a)A={1,2,3},B=1{0,1,2,3,5}

0)4A={1,2,3},B=(0,1,2,3,4}

B)A=1{0,1},B={-1,0,1, 2}.

9. Yemy paBubi A N B, A U B, B\A ecniu A — B?
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10. Hatigure muoxectBaA "B, A U B, ANC,AUC, CNnB, CUB,ANBN
NC,AuBuUC.

A={4,-3,-2,-1,0,1,2},

B={2,-1,0,1,2,3,4},

C={4,-3,-2,-1,0,1,2,3,4}.

I1. Ilycth A — MHOXKECTBO NapajlIeIOrPAMMOB, B — MHOKECTBO IPSMO-
yToIbHUKOB, C — MHOXECTBO poMOOB, D — MHOXKeCTBO KBajaparoB. Haiinure 4 N B,
CNnB,AnBNCnNnD,AuBuUCuUD.

KOMBUHATOPUKA
OO0umue npaBujia KOMOMHATOPUKH

[IpaBu0 CyMMBI: €CJIM HEKOTOPBIM 00BEKT A MOXKHO BBIOpaTh k crioco0amu, a
HEKOTOPBIN 00beKT B — n cnocobamu, T0 00BbeKT «inbo A, 1160 B», MOXKHO BHI-
Opartb (k + n) ciocobamu.

[IpaBuno npousBeaeHus: eciid 00BEKT 4 MOXKHO BBIOpaTh m criocobaMu, a mo-
CJIE TaKOTO BBIOOpA KKl OOBEKT MOXKHO BbIOpaTh k& crmocob0amMu (HE3aBUCHMO OT
BbIOOpa 00bEKTa A), TO Mapbl 00bEKTOB A U B MOXKHO BBIOpaTh m*n crioco0aMu.

I'enepanbHasi COBOKYNIHOCTH 0e3 MOBTOPEeHUIT U BHIOOPKHU 0e3 MOBTOPeH Uil
I'enepanbHasi COBOKYITHOCTh — 3TO HAOOp HEKOTOPOTO KOHEYHOTO YMCia pas-
JUYHBIX JIEMEHTOB A1, Ay, A3, A4, As,. .. Q.
Bri6opkoit o0bema m (m < n) Ha3bIBaCTCS MPOU3BOJIbHAS TPYIINA U3 M DJIEMCH-
TOB JJAHHOMW T€HEPAITLHOW COBOKYITHOCTH.
CpaBHUM Y30pbl HECKOJIBKHX IECTPBIX JICHT, MOCTPOEHHBIX W3 OJUHAKOBOTO
KOJTUYECTBA MIPSIMOYTOJIbHUKOB.

OTHU JEHThl MOTYT OTIMYAThbCs JMOO OKpPACKOMl, MO KpaiHel Mepe, OJHOro
KBajpara, JU00 MOPSIKOM PACIOIOKEHHUS MPSMOYTOJIbHUKOB B JMHEHHOM CTpPOIO,
A100 U TEM, U IPYTUM.

TakuM 00pa3oM, MUHUMAJbHBIM IPU3HAKOM, OTIUYAIOUIMM OJHY BBIOOPKY
o0bemMa m OT Ipyroi BbIOOPKH TAKOro ke 00beMa, MOXKET ObITh: MX pa3jivyue, 10
KpailHEel Mepe, OIHUM AJIEMEHTOM WM UX Pa3jinyue MOPSIKOM PacCIOJIOKEHUs die-
MEHTOB.

Pa3memenusimu 6e3 MOBTOPEHU U3 71 DIIEMEHTOB I10 71 Ha3bIBAIOTCS TAKUE BbI-
OOpKH, KOTOpBIE, UMES 110 71 DIIEMEHTOB, BHIOPAHHBIX U3 YUCJIA JAHHBIX 71 DJIEMEHTOB
reHepabHON COBOKYMTHOCTH 0€3 MOBTOPEHUHN, OTINYAIOTCS OHA OT JPYTroi Jmbo co-
CTaBOM DJIEMEHTOB, JTM0O0 MOPSIIKOM UX PACIOIOKECHHUS.

IMpumep 1.

Pa3memenrem u3 10 31eMEHTOB 1O TPH SIBIASETCS COBOKYITHOCTh TPEX3HAUHBIX
HOMEPOB MalllH, 6€3 TOBTOPAIOIHUXCS HUup.
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Ipumep 2.

N3 Tpex anemMeHTOB a, b, ¢ MOKHO COCTaBUThH 3 pa3MEIICHUS O OAHOMY 3Jie-
MEHTY: a, b, ¢; 6 pa3MelieHul o ABa ’jieMeHTa, ab, ac, be, cb, ca, ba; 6 pazmeleHui
1o TpH deMenTa abc, bea, cab, bac, cba, acb.

KonnuecTBo pazmernieHuit U3 n 2JIEMEHTOB 110 m 0€3 MOBTOPEHUN CUUTAETCS 110
dbopmye:

n!
- (n—m)!

[IepecTaHOBKamMu U3 7 3JEMEHTOB HA3bIBAKOTCA PA3MEILICHUS U3 71 DJIEMEHTOB
10 7, T.€. Pa3MEILIEHHUs], OTIANYAIOIINUECS IPYT OT APYra TOJIBKO MOPSIKOM PaCIIOIOkKe-
HUS SJIEMEHTOB.

Ipumep 3.

[TepecranoBka u3 10 31€MEHTOB — COBOKYIIHOCTb JI€CSITU3HAUYHBIX HOMEPOB
MalIlH.

KonnuecTBo mepecTaHOBOK 0O€3 MOBTOPEHUN M3 71 3JIEMEHTOB CUUTAETCS IO
dbopmyne: P,=n!

Ipumep 4.

CKOJNBKMMU Pa3IMYHBIMU CIIOCOOAMU MOXKHO paccaauTh 10 yenoBek Ha OJHOM
cKameiike?

Pemenue.

P1p=101=1%2%3*4*5%6*7*8*9*10=3628800 &

CodeTaHusIMU U3 71 JIEMEHTOB 10 M 0€3 MOBTOPEHUN HA3BIBAIOTCS TAKUE pa3-
MEIICHUS U3 71 AJIEMEHTOB 110 7 03 MOBTOPEHUM, OTIUYAIOITUECS IPYT OT JIPyTra XOTS
OBl OJTHUM DJIEMEHTOM.

An

Ywucno Takux couyeTaHuil MoJICYUThIBAETCS o Gpopmyne: ¢ = o
m!(n—m)!
IIpumep S.
Ha tpennpoBkax 3anumaercs 12 6acket00mucToB. CKOIBKO MOXET ObITh 00pa-
30BaHO CTaPTOBBIX MATEPOK.
Pemenue:
s 12/ 8-9-10-11-12
2 512-5)  1.2-3-4-5
O0600mKM MoJTy4eHHBIE CBEJICHUS B Ta0JIHIIE.

=792

Bb10opku 0e3 noBTopeHuii
XapakTepHbIU dopmyna mmojacyera
HazBanue P P [Tpumep pMY A
MPU3HAK OTJINYHUS BapUAHTOB
Cocras a,b,cu3z3mo?2 g = n!
Pa3smenienus o
ITopsiaok ab, be, ca, ba, cb, ac (n—m)!
a,b,cn3 3
IlepecTanoBku ITopsimox > P,=n!
P PR abc, bea, cba, cab, bac, ach "
a,b,cu33mo?2 m_ N
CoueraHust Cocras T
ab, bc, ca ml(n—m)!
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3aganus Qs NPAKTUKH
1. Beruncnuts 4!, 5!, 6!

5 5
2. Beraucnuts 45, Ps, C .

3. B knacce 30 yuyeHUKOB, HEOOXOAMMO U30paTh CTAPOCTY, KYIbTOpra U Ka3Ha-
yest kiacca. CKOJIIBKUMU CIIOCO0aMu MOKHO 00pa3oBaTh PYKOBOJISILYIO TPOMKY, €CIIH
OJTHO JIMIIO MOXET 3aHUMAaTh TOJIbKO OJMH 1oct? (24360).

4. CKOJIBKO Pa3HBIX MATH3HAYHBIX YHCET MOXKHO COCTaBUTh U3 mudp 1, 2, 3, 4,
5 mpu ycnoBuu, 4To HU oHA nudpa He nmoBTopsiercsa? (120).

5. CkonbKO pa3HBIX CTapTOBBIX IIECTEPOK MOXKHO 0Opa3zoBaTh u3 10 Bomeitbo-
auctoB? (210).

6. B kpyxke marematukoB 25 yenoBek. HeoOxommmo m30Oparh mpeacemaress
KpYy’KKa, €ro 3aMeCTUTENSA, pEJAaKTopa CTEHra3eTol U cekperaps. CKOJIBKUMHU CIOCO-
0amMu MOYKHO 00pa30BaTh PYKOBOSIILYIO YETBEPKY, €CIU OIHO JULO MOXKET 3aHUMAaTh
Tobko ouH nmoct? (303600).

7. llIxonpHast MoJIOACKHAsI OpraHu3aiys, B KoTopor 50 denoBek, BeIOUpaer 6
neneratoB Ha koH(pepeHuoo. CKOIBKUMH CrIoco0aMu MOXKET ObITh n30paHa jelera-
us?

8. B xonoxe 32 kapthl, paznaercs mo 3 kapThl. CKOJIBKO MOXKET OBITh CLIOCOOOB
MOSIBJICHUSA Ty3a CPEIU PO3AaHHBIX KapT?

9. lna monera Ha Mapc HEOOXOIUMO YKOMIUIEKTOBATH CIEMYIOIIUN DKUTIAXK:
KOMaHJUp KopaOJis, MEpBbI IMOMOIIHUK, BTOPOW MOMOIIHHK, JBAa OOpPTHHKEHEpA
u onuH Bpad. Komannnas Tpoiika MoxkeT ObITh 0TOOpaHa u3 25 1eTYnKoB, 2 OOpTHH-
xeHepa u3 20 CreuuanucToB, B COBEPIICHCTBE 3HAKOUIMX YCTPOMCTBO KOpaois, W
Bpau — u3 § MeAUKOB. CKOJIBKUMU CIIOCOOAMU MOXKHO YKOMILJIEKTOBATh SKUIAXK?

I'enepasbHasi COBOKYNIHOCTH C IOBTOPEHUSIMM U BHIOOPKHU C NOBTOPEHUSIMH

I'enepanbHasi COBOKYIHOCTh C MOBTOPEHHUSIMU — 3TO HAOOp 3JIEMEHTOB pa3-
JMYHBIX KJIACCOB, KOTAA JJIEMEHTHI, MPUHAJICKAIINE OAHOMY KIJAacCy, CUMTAIOTCS
OJIMHAKOBBIMU. UHCIIO 3JIEMEHTOB B KaXKJIOM KJIaCCE€ HEOTPAaHUYEHHO.

Bri6opkoii ¢ moBropeHussMu 00beMa m Ha3bIBAECTCS MPOU3BOJIbHAS TpylIa m
3JIEMEHTOB C TOBTOPEHUSMU.

PaccmoTprM HECKOJIBKO MECTPBIX JIEHT, COCTABIECHHBIX U3 OJUHAKOBOIO YHCIa
IPSIMOYTOJIbHUKOB C Pa3HbIMU Y30paMH. DTH JIEHThl MOTYT OTJIMYAaThCsl MOPSIKOM
PaCIONIOKEHUS MPSAMOYTOJIBLHUKOB, PA3IMYHBIM HA00POM MPSMOYTOJIHHUKOB, INOO U
TEM, U JPYTUM.

Takum 00pa3om, J1Be BBIOOPKH C MOBTOPEHHUSIMH MOTYT OTIMYAThCsS JIPYr OT
apyra 1M00 cOCTaBOM, JHOO0 MOPSIAKOM, TUO0 U TEM , U JPYTHUM.

Pa3meneHnsIMI ¢ TOBTOPEHUSIMU U3 SJIIEMEHTOB 71 KJIACCOB TI0 71, HA3bIBAIOTCS
Takue BBIOOPKHU, KOTOPBIE, UMES 110 /71 SJIEMEHTOB, BBIOPAHHBIX M3 YHCIIA HJIEMEHTOB
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JAHHBIX /1 KJIACCOB I'€HEPAJIbHOM COBOKYITHOCTU C MOBTOPEHUSIMH, OTIIMYAIOTCA IPYT
OT Jpyra Jn00 COCTaBOM JIEMEHTOB, JIM0O NOPSAIKOM UX PACIIOIOKEHHUS.
Yucno Takux pa3MEIleHui, TAe 7 — YHUCIO KJIACCOB, M — YHCIO JIEMEHTOB

Afm _ m
BBIOOPKH TOJICYUTHIBAETCS 1o popmyiie A, = n
IIpumep 6.
CKOJIbKO MOYKHO COCTaBUTH MATH3HAYHBIX TeJIe(POHHBIX HOMEPOB?
5
Pemenne: 4';,=10"=100000_ o

HGPGCTaHOBKaMI/I C IOBTOPCHHUAMH HA3BIBAIOTCA TAKHUC PA3MCHICHUSA H3 3JIC-
MCHTOB 71 KJIACCOB, KOTOPBIC OTIIMYAIOTCA APYI OT APyra TOJBKO IMOPAAKOM PACIIOJNIO-
KCHH 3JICMCHTOB.

a a a,..a b bb.b 1L11.11

kl kz k’l
ki thy + +k,=k
k!
Yucno Takux mepecTaHoBoK obo3Havdaercs P' ky, ky,..k, = m

IIpumep 7.
Cocuurarh, CKOJIBKO MOXKHO ClieJaTh IIEPECTAaHOBOK B CIIOBAaX: 3aMOK, TOIIOD,
pOTOP, KOJIOKOJL.

Pemenue.
5! 5!
Cpr—— 2 _1920. . Pl=—" -3
sawor: =y = 120 porops =
, 5! , 7!
TOIIOP: = 112 =6 ; KOJIOKOJI: = m =
Ipumep 8.

51 momHIO, UTO HYXHBIA MHE Telle()OHHBII HOMEp HaunHaeTcs ¢ nudpsl 9 u co-
JIEPKUAT TPU YETBEPKU U JiBe MATEpKu. OgHAKO PACIIONIOKEHHUE dTUX MATH mUdp 3a-
0bITO. CKOJIBKO HYKHO clienarb npoo?

Pemenne:

51
3/2/

CodeTaHusIMU C TIOBTOPEHUSIMU W3 DJIEMEHTOB 71 KJIACCOB IO 71 HA3BIBAOTCSA
TaKue pa3MeIIeHUs C IIOBTOPSHUSMH U3 71 KJIACCOB TIO /71, KOTOPHIE OTIIMYAOTCS OJTHO
OT JIPYroro XOTs OBl OJTHAM 3JIEMEHTOM. VX 9MCII0 MOACUUTHIBAETCS 110 (hopMyIIe:

w_ (m+n-1)!
" mlin-1)!
IIpumep 9.
B nponaxy noctynuinm oTkpeITkA 10 pa3Hbix BHaOB. CKOJIBKUMH CIIOCOOAMU

MOXKHO 00pa3oBaTh Ha0Op U3 12 OTKPHITOK?

—1)/
Pemenne: €2 = 1012701593935,
12/10-1)!

O06001mKM NOJTyYeHHBIE CBEJICHUS B TA0JIUIIEC (CM. HIXKE).
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Bb100pKH ¢ NOBTOPEHUSIMH

XapaKTepHbIN dopmyia nmojacuera
HaszBanue P P [Ipumep pMY a
PU3HAK OTIINYUS BapUAHTOB
Pa3smente- COCTaB a, b, cu3 310 2 L
HHUS OPSIIOK ab, bc, ca, ba, cb, ac, aa, cc, bb "
[Tepecra- HOPSIOK a, buz?2 pro k!
HOBKH p ab, ba, aa, bb ke, 4
a,b,cn3z 3 o2 o _ (mrn-1)!
CoueraHust COCTaB T
ab, bc, ca, aa, cc, bb m!(n—1)

3ajaHus 11 IPAKTUKH

1. Marp kynuna GpykThl: 2 s0510Ka, 3 rpylid U 4 aneinbcuHa. 9 aHEH moaps
OHA KXl ACHb MpeasiaraeT cbiny 1no Gpykry. CKOIBKHUMH CIOcOOaMU MOXHO BbI-
natb pykrei? (1260).

2. 115t HEceHus MOYeTHOrO Kapayna u3 10 4enoBeKk MOryT ObITh MPUIIIANICHBI
oduIepsl MEXOTHBIX BOMCK, aBUAIIMH, TIOTPAHBONCK, apTHILIEPUH, OPUIIEPHI MOPCKO-
ro (prmora pakeTHbIX BOMCK. CKOJBKIUMH CITOCOOAMH MOXKHO M30paTh COCTaB Kapayia?
(3003).

3. B ractponome umerotcst kKoHpeThl Tpex HauMeHoBaHuid. Kongers! ymnakoBa-
HBI B KOPOOKH TpeX BHUJOB, JUIsl KaKJOTO HAUMEHOBAHMS CBOSI KOpoOKa. CKOJIBKUMU
croco0aMM MOXKHO 3aKa3aTh Ha0Op U3 MATH KOpoOok? (21)

4. CKonpbKO MaIllMH MOXHO OOECHEYHUTh IIECTU3HAYHBIMU HOMEPAMU?
(1000000)

5. Yetbipe crymeHTa chaaroT dk3aMeH. CKOJIbKO MOXKET ObITh BapUaHTOB pac-
npeJieseHus: OILIEHOK, €CJIM U3BECTHO, YTO TaK WJIM MHA4Ye OHU dK3ameH caanu? (81).

6. CKOJIBKO pa3HbIX YETHIPEX3HAYHBIX YHCENI MOXXHO cOCTaBUTh U3 uudp 0, 1,
2, ecnu U peI MOTYT NTOBTOPATHCA? (54)

7. Ha xondepennuto cobpanuce mronbHUKKA 9,10,11 kmaccoB. B mpesuamym
npurinamatorcs 10 yenoBek. CKOIBKUMH CHOCOOAMH MOXHO €r0 COCTaBUTh MPH
YCIIOBUH y4acTHs B HEM XOT4 Obl ogHoro 11-knaccHuka? (55)

8. Ha BcemupHhblii (hecTrBamb MOJNOAEKHU MPUOBUTH MPEACTABUTENN TSATH KOH-
TUHEHTOB Mupa. CKOJBKMMHU CIOCOO0aMH MOXXHO 00pa3oBaTh JEJEralnuio u3 § 4elo-
BEK, [IPU YCIIOBUU y4acTUs B HEH npeacTaBuTeNeil Bcex KOHTUHEHTOB? (35)

9. Umeercss HeorpaHuueHHoe koimuecTBO MOHET mo 10, 15 m 20 komeexk.
CxoapKUMU crioco0aMu MOXHO oOpa3zoBarh Habop u3 20 monet? (231)

10. CxonbKO pa3HbIX TPEX3HAUHBIX YUCEI MOXKHO COCTaBUTh U3 udp 1, 2, 3, 4,
5 npu yciaoBuM, 4To HUQPPHI HE OBTOPsitoTCsI? (60)

11. BykBel a30yku Mop3e 00pa3yloT NOCIeN0BaTeIbHOCTh TOYEK M THUPE.
CKOJIBKO pa3fUyHBIX TPYII MOXXHO 00pa3oBaTh, €CJIM HMCMOJIb30BaTh 5 CHUMBOJIOB?
(32)

12. TpeOyeTcsi cocTaBUTh pacIUCaHUE OTIPABICHUS MOE3/10B HA pa3Hble THU
Henenu. Ilpu 3Tom HeoOXxoaumo, uToOBl 3 AHS OTHPABISLIOCH MO 2 MOE3]a B JCHbD,
2 nHg o 1 moe3ny B AeHb, 2 AHA no 3 moes3aa B AeHb. CKOJbKO MOYKHO COCTABUTH
pacnucanuii? (210)
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13. Hayo paccanuth Ha OAHOM CKaMeilke 5 MaJIBYMKOB U 5 JIEBOYEK TaK, YTOOBI
HE OBUIO ABYX PSAJOM CUASIIMX MAJIBYMKOB U ABYX PSJOM CUASIIUX JieBoUeK. (660)

14. CkonbKUMHU Pa3IUYHBIMU CIIOCOOAMH MOXKHO COCTaBHUTh Pa3BEIbIBATEIIb-
HYIO TPYIITY U3 TPEX COJJAT U OJHOTO KOMaHJWpa, eciau umeercs 12 conpar u 3 Ko-
mangupa? (1680).

CKOJNIBKUMHU Pa3IuYHBIMU CIIOCOOAMHU MOXKHO Pa3MECTUTh B 9 KIIETKax cliey-
romue 9 OyKB: a, a, a, 8, 8, 8, ¢, ¢, C?

TEOPUA BEPOATHOCTH
OcHOBHbBIE MOHATHS
YenoBeka okpyxkaeT Mup coObITHI. OH 4acTo 3aMevaeT Takoil (pakT: ogHu co-
OBITUS TIPH pEaM3alliid KaKOrO-TO KOMILJIEKCA YCIOBUH 00s3aTeIbHO MPOUCXOJST,
Ipyrue K€ MOTYT IPOM30MTH, a MOTYT HE IPOM30MTH. PaccMOTpuM Crlemyronryro
rpyniy COOBITHI:

CoObiTHE Peanusanus KOMILIEKCA YCJIOBHI Hcxon
A IIpu HarpeBaHUM NPOBOJIOKU €€ JIJIMHA YBEJINYUBACTCS
A, IIpu OpocaHum UrpajbHON KOCTH BBIITAJIO 4 OUKa
As [Tpu OpocaHnM MOHETHI BbITIAJ repO
Ay [Ipy 0cMOTpE MOYTOBOIO SIIIMKA HalJeHO 4 nucbma
As Ipu tTemneparype Hivke 0 C BOJIa TPEBPAIACTCS B JIE]T

OueBHIHO, YTO COOBITHS A U A5 MPOUCXOAAT 3aKOHOMEPHO, a COOBITUS A, A3,
A4 MOTYT IPOU30UTH, @ MOTYT ¥ HE ITPOU30MUTH.

[ToaTomy HabmromaeMbie HAMU COOBITHS MOYKHO TMOJPA3ACIUTh Ha JOCTOBEP-
HbI€, CIy4YallHbIe, HEBO3MOXHBIE.

JIoCTOBEpHBIM Ha3bIBAETCS COOBITHE, KOTOPOE IMPHU OINPEACIIEHHBIX YCIOBHIX
00s13aTeIbHO MPOU30MIET.

Cny4dailHbIM Ha3bIBa€TCS COOBITHE, KOTOPOE NP OMNPEICICHHBIX YCIOBHSIX
MOJKET IIPOU30MTH, @ MOXKET U HE IPOU3OUTH.

HeBo3MOXKHBIM Ha3bIBaeTCs COOBITHE, KOTOPOE IPU ONPEIAECIICHHBIX YCIOBUAX
3aBEIOMO HE NPOU30MACT.

OTHOLIEHUSA U ONepPalMU HAX COOBITUSIMH

CpaBHuM crnenyromue coObITusi: A — Mnpu OpPOCAHUU UTPATLHON KOCTH BhITIA-
70 4 ouka, B — mpu OpOoCaHWU UTPATBHOW KOCTHU BBITIANO YETHOE YMCIO OYKOB. U3
TOr0, YTO MPOU30LUIO COObITHE A CIEAYET, YTO MPOU30LLIO U coObITuE B. 0BOPIT,
yT0 A BKItO4eHO B B. Takum o6pazom, 4 C B, eciu U3 TOro, 4YTo MPOU30ILIO COOBI-
THE A CiaeAyeT, YTO MPOU30LLIO0 U B.

JIBa cOOBITHSI HA3BIBAIOTCS HECOBMECTHBIMH, €CJIHM TOSIBICHUE OAHOTO M3 HUX
VCKIIFOUAET MOSBJICHUE JIPYTOTO B OJHOM M TOM K€ OIBITE, HAIPUMEDP, BHINAICHUE
rep6a u udpsl Mpu OPOCAHUN MOHETHI.

OObeauHEeHNEM HECOBMECTHBIX cOObITHII 4 M B HaspiBaercs coobitue C, co-
CTOsIIee B HACTYIUICHUH, TIO KpaitHEeW Mepe, 0OJTHOTO U3 COObITHI A unu B:

C=AUB.
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s 6ompiiero uncaa codwpituii A = A, U A, U A3 U ... U A,, coobiTie A co-
CTOUT B TOM, YTO IPOU3OLLIO WU A WU A, , ... , WIA A,,.

[Tepeceuennem coObiTuii A U B Ha3piBaeTcsi coObiThe C, O3HAYarolee, 4to
npouzonuio u A, u B: C=A4 N B.

[Tpu Gomnbiem yucne coObiTuil A = A1 N A, N A3 N A, cobbiTHe A COCTOUT B
TOM, UTO IIPOU30LIO U cOObITUE A1 U Ay U A,.

IIpumep 1.

CoObITHE A — TOMaaHue B MUIIIEHb IIEPBBIM BBICTPEIIOM, B — IIOIa/IaHke B
MUIIIEHb BTOPBIM BBICTpEIOM. B 4emM cocTosT cOObITHS

AU B, AN B?

Pemenue:

A U B — nornajianye B MUIIIEHD XOTS ObI OJTHUM BBICTPEIIOM,

A M B — o0a BeICTpeIIa Monaiy B IeIb.

CoObitus 4, 4, , ..., A, 00pa3yloT MNOJIHYIO TPYNIy COOBITHH, €CIH XOTs Obl
OJTHO U3 HUX 00513aTeNIbHO MIPOU30MIET B JAHHOM HCIIBITAHUH.

[TpOoTHBOIIOIOKHBIMU HA3BIBAIOTCS J[Ba C€IMHCTBEHHO BO3MOXKHBIX COOBITHS,
00pa3yroIIuX MOJHYIO TPYIIITY.

3aganus 118 NPaKTHKH

1. Kakue u3 coObITUI SBIISIOTCS YaCThIO IPYrOro COOBITHS:

A — nonajaHue B MULIEHb IEPBBIM BBICTPEIOM;

B — nonaganue B MUIIEHb 110 MEHbILIEH MEPE OJHUM U3 YETHIPEX BHICTPEIIOB;

C — nonajanue B MUILIEHb OJIHUM M3 JABYX BBICTPEJIOB;

D — nonajanue B MULIEHb IO MEHbBIIIEH MEepe OJTHUM U3 IISITH BBICTPEIIOB.

2. CoObiTe A — n0TepelHbIi BoIUTPbII B 1 pyOnb, B — n0TepeiHbIil BbIUT-
pbi B 2 py6sst, C — J0TepeHHBIN BRIMTPHIIT B 3 py0iis, D — JoTepeiHbIN BBIUTPHIIII
B 4 pyOms. B uem cocrout cobsitnie 4 U B U C U D?

3. CoOpiTHE 4 — TOSABIIEHHE HEYETHOIO YMCJa OYKOB IPU OPOCAHUU HUIpalib-
HOW KoCcTH, B — HenosBieHue 3 o4koB npu Opocanuu, C — HEMOSBICHUE 5 OYKOB.
B uem cocrosr coobitus A "B NC,ANB,ANC,BnC?

BepositHOCTBH COOBITHS
BeposTHOCTP — 3TO KOJIWYECTBEHHAss Mepa BO3MOXKHOCTH TOSIBICHUS pac-
CMaTpPUBaEMOTr0 COOBITHSI.

Knaccuueckoe onpeodenenue gepossmrnocmu cobvimus

PaBHOBO3MOXHBIMHM HA3bIBAOTCSI TAKWE COOBITHS, JTHO00E M3 KOTOPHIX IO OT-
HOIIICHUIO K JAPYTUM COOBITUSIM HE 00JaJja€T HUKAKUM MPEUMYIIECTBOM MOSBISATHCS
Yarie ApPyroro B MHOrOKpaTHO MPOBOAUMBIX UCIIBITAHUSAX B OJIMHAKOBBIX YCIOBHUSIX.

Ucxon nazpiBaeTcs O0JaronpusTCTBYIONIUM JAHHOMY COOBITHIO, €CJIH €r0 MOsIB-
JIEHUE BJIEYET 332 COOO0M HACTYIIEHUE ITOTO COOBITHS.

BepositHOoCTh citydaiiHOro coObiTHsi /' paBHAa OTHOILIEHUIO YMCIA 71 PAaBHOBO3-
MOYHBIX, €[IMHCTBEHHO BO3MOYKHBIX U HECOBMECTHBIX MCXOJIOB, OJIaronpHsTCTBYIOIINX
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TOMY COOBITHIO H, K 00IIIEeMy YHCITy 77 BCEX PABHOBO3MOXKHBIX UCXOIOB, OTIpeIesie-
MBIX JAHHBIM UCITBITAHUEM.

P(H)="
n

IIpumep 2.

[Tycth B ypHe nexar 23 Oenblx U 2 4yepHbIX mapa. Hayraa BeiHUMaeM ofuH
map. [TockonbKy M3 25 BO3MOXKHBIX MCXOJIOB, 23 OIaronpusTCTBYIOT MOSBICHUIO Oe-
JIOTO I11apa U JIMIIb 2 OJaronpusTCTBYIOT MOSBICHUIO YEPHOTO mapa. BeposTHOCTD
TOTO0, YTO BhIHEM Oelblii map Oynet 23/25, a uepHsrIit map — 2/25.

IMpumep 3.

[Ipu O6pocanuu UrpaibHOW KOCTH PABHOBO3MOXKHO BBIMAJICHHE JIOO0OTO U3 6
o4ukoB. [10aTOMYy BEpOsSTHOCTH BBITIAJICHUS TpaHu (Hampumep, ¢ 5 oukamu) Oynet 1/6.
Bce 6 ciyuaeB BhimazeHue a000H T'paHU SIBISIOTCS €IUHCTBEHHO BO3MOXKHBIMU,
PABHOBO3MOXKHBIMU U HECOBMECTHBIMU.

IIpumep 4.

Bpocator nBe urpanbHbie kocTu. KakoBa BEpOSTHOCTh BBITIAJICHUSI CYMMbI O4-
KOB paBHOU 77

Pemenue.

PaccMoTpum BO3MOXKHBIE Clydad BblNajeHus oukoB. Ha nmepBom mecte — Ko-
JMYECTBO OYKOB HA MEPBOM KOCTH, HA BTOPOM — Ha BTOPOH.

(1,1) (1,2) (1,3) (1,4) (1,5) (1,6)
(2,1) (2,2) (2,3) (2,4) (2,5) (2,6)
(3.1 (3.,2) (3,3) (3.4) (3.5) (3,6)
4,1) (4,2) (4,3) (4,4) 4.,5) (4,6)
(5.1 (5,2) (5,3) (5.4 (5.,5) (5,6)
(6,1) (6,2) (6,3) (6,4) (6,5) (6,6)

Bce 36 citydyaeB €AMHCTBEHHO BO3MOXKHBI, PABHOBO3MOXHbI U HECOBMECTHBI.
[TosTOoMy BEpOSITHOCTH MOSIBJICHUS, HapuMep, ciaydas (2,5) paBua 1/36. Onpenenum
BEPOSITHOCTh BbINAJICHUS] B cyMMe 7 0ukoB. Takux Oynet 6 ciiydaeB. [loaTomy Bepo-
SITHOCTh BBITIQJICHUS TAKOM CyMMBbI O4KOB OyzeT 6/36=1/36.

Cmamucmuueckoe onpedejzeHue eepoAnHocmu
CraTucTudeckas 4acToTa IMOSIBICHUS COOBITHS H BBIYUCIISICTCS T10 q)OpMy.TIG

PHH)=",

7 k — 4Y1CIo TOSIBICHUS COOBITHS H B cepuu U3 [ OTIBITOB.

BepositHOCTBIO cOOBITHS H Ha3bIBA€TCSA YHCIIO, OTHOCHTEIBHO KOTOPOTO CTa-
Oownu3upyercs (yCTaHaBIMBAETCs) OTHOCUTENbHASA YacToTra P*(H) nmpu HeorpaHU4eH-
HOM YBEJTUYCHHUH YMCJIa OTIBITOB.

IIpumep 5.

B crpenkoBoMm kpysxkke 3aHuMarorcst Anema u Cepexa. Y Koro 0ojblie BEpo-
ATHOCTb BBIMTPATh COPEBHOBAHUS, €CIIM IAHHbIE MPEABAPUTEIIbHBIX TYPOB O MOIaja-
HUH B LIE€JIb CJIEAYIOLIHE:
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C . Hucno BBICTPEIIOB
et 10 20 30 40 50
Anema 8 17 26 33 41
Cepexa 3 5 8 12 15
Pemenmue.

CoOpiTe H — nonaaanue B 1eib. OnpeneauM CTaTUCTHYECKYHO YacTOTY IO-
nagaHus B uenb y Anemn u Cepexu.

Anema: P* = 8/10 = 0,8; P,* = 17/20 = 0,85; P3* =26/30; Ps* = 33/40; Ps* =
=41/50.

Cepexa: Pi* = 3/10 = 0,3; P,* = 5/20 = 0,25; Py* = 8/30; Py* = 12/40; Ps* =
=15/50.

Craructuyeckas 4acToTa NonajgaHus B Leidb AJICIIHA COCPENOTAYNBACTCS OKO-
1o yucia 0,8. Cratuctudeckas 4acTora nomnajaanus B neiab Cepexu cocpenorayusa-
ercst okoso yucaa 0,3. I[loaroMy BeposSTHOCTh NONagaHus B Lieidb y AJenn Oojble,
yeM y Cepexu.

I'eomeTpHuueckoe onpeaesieHue BePOITHOCTH

['eomeTpuueckoil BEpOATHOCTHIO COOBITHS A Ha3bIBACTCS OTHOIICHHE MEpPbI
oOnactu, OIaronpusTCTBYIOLICH MOSBICHUIO COOBITUS A, K Mepe Bcell 00IacT.

IIpumep 6.

JIBa ymna A u B 1OrOBOPUIIMCH BCTPETUTHCS B ONPENEIIEHHOM MECTE B IIPOMeE-
xKyTke BpemeHu oT 9.00 1o 10.00 gacos. Kaxaplii 13 HUX NPUXOAUT HAyHa4dy, HE3aBU-
CUMO OT JIpyToro, U oxujaer 15 munyT. KakoBa BEpOSATHOCTB, UTO OHU BCTPETATCS?

Pewenue.

y PaccMOTpUM HPSAMOYTOJNIBHYHO CHCTEMY KOOpPAWHAT
XOYV, B xauecTBe eauHULl MaciiTaba — 4vacbl. O603HAUYUM
MOMEHTBI NPUXOAA B ONPEIECICHHOE MECTO JIUL, COOTBET-
CTBEHHO 4epe3 x U y. 3a Hayajno orcyera Bo3bMeM 9.00.
ITo ycnoBuro 0<x<1, 0<y<].

BceBo3MOKHbBIE UCXONbI OyayT SIBISTHCS TOYKAMHU
0 >X  xBajpara co cTopoHOii 1. BeTpeua ByX JTHIT IPOU30MIET,
€CJIM Pa3HOCTh MEXAY X U )y He npes3ounet 0,25 ywaca. Hanpumep, x=9.20, y=9.30
(mepBBIil 10XKAAJICSI BTOPOTO), a 3HAYUT | X—) | <0,25. DT0 HEpaBEHCTBO MOYKHO 3aIlH-
catb —0,25<y—x <0,25, a 3nauut, x—0,25<y<x+0,25. M300pa3um gaHHy0 00JIacTh Ha
KOOPAMHATHOM IUIOCKOCTH.

Hckomas BEpOATHOCTh paBHA OTHOILICHUIO 3alUTPUXOBAHHOM IOJOCHI K ILIO-
maad Bcero keanpara. Ilmomans Bcero kBajgpara pasHa 1. Haiimem mutomans 3a-
LITPUXOBAHHOM ITOJIOCHI:

1-2*0,5*0,75*%0,75=0,4375
(rutomma e KBajpaTa MUHYC TUIOMIAIN JIBYX PaBHBIX HE 3allITPUXOBAHHBIX TPEYTOJb-
HUKOB).
0,4375
1
Otset: P =0,4375.

3Haunt, P =
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3agaun:

1. /IBa muua 4 1 B 1OTOBOPUIIMCH BCTPETUTHCS B ONIPEACIIEHHOM MECTE B IIPO-
MexyTke BpemeHu oT 11.00 mo 12.00 wacoB. Kaxaplii U3 HUX NPUXOAMUT HayJady,
HE3aBUCHUMO OT Apyroro, u oxxujaaer 30 muHyT. KakoBa BEpOSTHOCTB, UTO OHU BCTpE-
tarcs. (0,75).

2. 1pa muua 4 u B 1OrOBOPWINCH BCTPETUTHCS B OIIPENEIEHHOM MECTE B IIPO-
MexyTke BpeMeHu oT 9.00 mo 10.00 ugacoB. Kaxiplii M3 HUX NPUXOAUT Hayaauy,
HE3aBUCUMO OT JIpyroro, u oxugaet 15 munyt. KakoBa BEpOATHOCTB, UTO OHH BCTpE-
TATCS?

JIBa muua 4 u B 1OrOBOPUIIUCH BCTPETUTHCS B OINPEACIIEHHOM MECTE B IIpOMe-
xKyTke BpeMeHu oT 8.00 1o 9.00 yacos. Kaxnplii U3 HUX NPUXOIUT Hay/ady, HE3aBU-
CUMO OT Jpyroro, u oxuaaer 10 MmunyT. KakoBa BEpOATHOCTb, UTO OHU BCTPETATCS?
(11/36)

3. B xpyr paguyca R nmomenieH MEHbIIMM KpyT paguyca r. Halltu BeposITHOCTD
TOTO, YTO TOYKa, HayAady OpolleHHas B OOJBIION KPYI, MOMAJET TaK K€ U B MaJIbIi
kpyr. IIpeanonaraercs, 4To BEpOSITHOCTh MONAAAHUS TOYKH B KPYT MPONOPLUUOHANb-
Ha IUIOIIAIA KPYTa U HE 3aBUCHUT OT €r0 PaCIOJIOKEHUS.

OITEPAIIMU HAJI BEPOATHOCTAMU
Teopema ci10:keHUSA BEPOSITHOCTEH HECOBMECTHBIX COOBLITHI

Teopema. BeposiTHOCTH MOSIBIIEHUS] OJHOTO M3 JABYX HECOBMECTHBIX COOBITHI
paBHa CyMMe€ BeposSITHOCTEN ATuX coObiTuii: P(4 U B) = P(A) + P(B).

Hpumep 7.

JlJis oTIpaBKM Tpy3a cO CKJIaJla MOKET OBITh BBIJIEJICHA OJHA M3 JIBYX MAaIlluH
pa3inyHOro BuAa. MI3BeCTHBI BEPOATHOCTH BbIAEIEHUS Kax a0l MamuHbl: P(A4) = 0,2;
P(B) = 0,4. Torma BeposITHOCTh TOTO, YTO K CKJaAy OyAeT MmojaHa OJlHAa U3 ITHX Ma-
muH P(4 U B)=0,2+0,4=0,6.

Teopema BepHa U J1J1s1 11000T0 KOHEYHOTO YKCJIa HECOBMECTHBIX COOBITHIA.

PA1 VA, Az UA,)=P(A,)+ P(4,) + P(43) +. +P(4,).

IIpumep 8.

B norepee Beimymeno 10000 6uneroB u ycranosieHo 10 Bemrpsimeit no 200
py6neit, 100 mo 100 py6neit, 500 mo 25 py6neit, 1000 no 5 py6neit. ['paxknanun Ky-
nui ouH Ouiet. KakoBa BEpOSATHOCTH TOTO, YTO OH BBIUTPAET HE MeHee 25 pyouieit?

Pemenue.

A — BBIUTPBIII HE MeHee 25 pyoeil;

Ay — BbIUTpBILI paBeH 25 pyoneit, P(A4; )=500/1000=0,05

A, — BearpsI paseH 100 pyouneit, P(4,)=100/1000=0,01

A3 — BerphI paseH 200 pyoueit, P(A4;)=10/1000=0,001.

[TockobKy KyIUICH TOJIBKO OJIMH OMieT, To A= A, U A, U A; 1o Teopeme cio-
KEHUSI BEPOSITHOCTEH HECOBMECTHBIX COOBITHI (COOBITHS HECOBMECTHBI, TaK Kak
KYIUIEH TOJIBKO OJIMH OUJIET)

P(4,0UA,0A43)=P(A4,)+P(A,)+P(A5)=0,05+0,01+0,001=0,061.

CnenctBue u3 teopeMbl ciiokeHusi: Cymma BEpOSTHOCTEW MPOTHUBOIOIOKHBIX
coObITHi paBHa 1.
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Teopema ci10:xeHNsI BEPOSITHOCTE COBMECTHBIX COOBITHIH
JIBa cOOBITHSI HA3bIBAIOTCS COBMECTHBIMU, €CIIU MOSIBICHUE OJHOTO U3 HUX HE
WCKJIFOUAET IMOSBIICHUE IPYTOr0 B OTHOM U TOM K€ UCIIBITAaHUMU.
Teopema.
BepositHOCTh mosiBiIeHUST XOTS1 ObI OJTHOTO U3 JIByX COBMECTHBIX COOBITHI paBHA
CyMMe BEpOSITHOCTEH ATUX COOBITHIA O€3 BEPOSTHOCTH UX COBMECTHOTO MOSIBIICHUSI.
P(AUB)=P(A)+P(B)-P(ANB).

TeopeMa yMHOKeHHsI BEPOSITHOCTENH HE3aBUCHUMBIX COOBITHH

BepoaTHOCTh COBMECTHOTO TOSIBICHUS JByX HE3aBUCHUMBIX COOBITHH A u B
paBHa MPOU3BEJCHUIO BEPOSTHOCTEH ITUX COOBITHI

P(A N B) = P(A)*P(B).

Teopema pacripoctpansieTcst ¥ Il citydasi COObITUI 0OJIbILE ABYX.

Ipumep 9.

KakoBa BepOATHOCTH TOTO, YTO MPU AECATUKPATHOM OpOCAHUU MOHETHI Tepd
Bbinajer 10 pas?

Pemenne.

CobbiTHe A — BbINaeHue repOa Wi HAMUCH TIPH IECITUKPATHOM OpOCcaHuu
HE 3aBUCHUT OT pe3yJsbTaTa npeabayux opocanuii. [loatomy 31ech UAET pedb O COB-
MELIEHUH JECATH HE3aBUCUMBIX COOBITUM: A BbINa repO npu nepBomM OpocaHuu, A,
BbINIAJ TepO Mpu BTOPOM OpocaHuu U T.J1. BeposTHOCTH BbiNajieHus repda mpu oJHO-
KpaTHOM OpOCaHUU — Y2, IOITOMY MCKOMasi BEpOSITHOCTb PABHA:

111 (1j‘° 1
P(4) = P(4 )*P(4,)*.*P(A,) =S = — —.o—=| = | =——
2 2 2 2
TeopeMa yMHO:KeHHSI BEPOSITHOCTEN 3aBUCUMBIX COOBITHIA

JIBa cOOBITHSI HA3bIBAIOTCS 3aBUCHUMBIMM, €CJIM BEPOSTHOCTD MOSBICHUS OJIHO-
IO U3 HUX 3aBHCHUT OT HACTYIUIEHUS WIM HEHACTYIUIEHUS JPYToOro.

IIpumep 10.

IIycts B ypHe 3 Oenbix ¥ 10 yepHbIX mapoB. V3 ypHBI Haynady H3BIEKArOT
OJIVH IIIap, a 3aTeM H3BIIEKaOT apyroil. O003HaunMM depe3 coObITHe A — TpU EePBOM
U3BJICYCHUM MOSBUWIICA O€JbIN I11ap, yepe3 coObiTue B — MpHU BTOPOM HM3BICUECHHUU
nosiBuiics Oenblil map. Ecnu cobGeiTrie A mpousonuio, To B ypHe U3 12 ocTaBmmxcs
mapoB ecTb 2 Oenbix wmapa, no3romy P(B)=2/12, eciu A He npou3ouuio, TO
P(B)=3/12. Takum 00pa3oM, BEpPOSITHOCTb COOBITHS B 3aBUCUT OT TOSIBJICHUS WM
HETIOSIBJICHUS COOBITHUSA A.

YcnoBHOUM BeposSITHOCTBIO P4 (B) Ha3bIBalOT BEPOSATHOCTh COOBITHUSI B, BBIUHKC-
JICHHYIO B IIPEIOI0KEHUH, YTO COOBITHE A YK€ HACTYIUIIO.

Teopema. BepoATHOCTh COBMECTHOIO MOSIBICHUS JIBYX 3aBUCHUMBIX COOBITHUM
paBHA ITPOU3BEICHUIO BEPOSITHOCTH OJHOIO M3 HHUX Ha YCJIOBHYIO BEPOATHOCTH JpPY-
rOro, BBIYUCIEHHYIO B IIPEATIONIOKEHUH, YTO IIEPBOE COOBITHE YXKE HACTYIUIIO

P(ANB)=P(A)* P4(B).

Ota TeopeMa pacipoCTpaHsIeTcss U Ha Cllydai 4nciia 3aBUCUMBIX COOBITHI 00JIb-
1€ JIBYX, HaIpuMep, sl Tpex 3aBUCUMbIX cOObITHIT P(ANBNC)=P(A)*P(B)*P 45(C),
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rie P4p(C) — BeposTHOCTH cOOBITUSI C, BRIUUCIICHHAS B MPEANOIOKEHUH, 4TO 4 U B
YK€ MPOU30LLIH.

IIpumep 11.

B simuke a 6enbIx u b 4epHBIX 1IapoB, MOCJIEI0BAaTEILHO BHIHUMAIOT J[Ba I1apa.
KaxkoBa BeposSITHOCTb TOT0, UTO 00a OHU YepHbIE?

Pemenue.

CoObITHEe A — «IEepBbIH Iap YEPHBINY», B — «BTOPOHU IIap YEPHBI,

PUCB) = PP (B PA) = PB) =

P(ANB) = b . (b=
(a+b) (a+b=1)

dDopmyJia OJHON BEPOATHOCTH

[Tycth TpeOyercs HaWTU BEPOSITHOCTh COOBITUS A, KOTOPOE MOMKET MPOUCXO-

JIUTH BMECTE C OJTHUM M3 HE3aBUCHUMBIX COOBITHI B, B,,...B,. Torna
P(A) = P(B1)*P4(B1) + P(By) * P4y(B,y) + ... + P(B,) * P4«(B,).

IMpumep 12.

B marasun nocrymaer ogHa M Ta K€ NPOAYKIMUS OT IEPBOTO IPEAIPUATHUS
B KonmyecTse 20 mu3nenui, ot BToporo npeanpusatus — 10 u oT Tperbero npeanpusi-
i — 70. BeposTHOCTM HEKAYE€CTBEHHOIO M3TOTOBJICHUS M3LACIUN Ha MPEIIPHUATH-
X, COOTBETCTBEHHO, paBHbI 0,02, 0,03 u 0,05. CiyualineiM oOpa3om oTOupaercs oi-
HO wm3aenue. TpeOyercss oONpefeiauTh BEPOSITHOCTh TOrO, YTO OTO M3JEIUE
HEKau€CTBEHHOE.

Pemenue.

CoObiTe A — BBIOpaHHOE M3/€JIUE HEKaueCTBEHHOE, cOObITHS B), B, B3 —
BBIOOD M3/ENIUS U3 TPOAYKIIMH COOTBETCTBYIOIIETO MPEAIPUSITHSL.

P(B)=0,2, P(B,)=0,1, P(B3) =0,7

PA(BI) = 0,02, PA(Bz) = 0,03, PA(Bg) = 0,05, TOoTraa

P(A4)=0,2*0,02 + 0,1*0,03 + 0,7*0,05 = 0,042

BeposiTHOCTH NOBTOPEHUs COOBITHIA
IlycTh B pe3ynbrare HEKOTOPOIO OIBITA MOXKET IPOU3OMTH WM HE MPOU30UTH
coObITHe A. ONBIT T0JKEH OBITH MPOU3BEIEH /1 pa3. 3BECTHO, UTO B KaXk/10M OIbITE
BEPOATHOCTD MOSABIIEHUS COOBITHS A paBHa p. BeposSTHOCTH TOro, 4TO MPH 7 UCHIBITA-
HUSIX COOBITHE A MOSIBUTCS POBHO M pa3 paBHA:
P=C/p" (1-p)™

IIpumep 13.

[TonGpaceiBaroT MoHeTy 10 pa3. KakoBa BepoSTHOCTH JBYKPATHOTO ITOSBJICHUS
rep6a?

Pemrenue:

A — nosiBnenue repoa, n=10, m=2, p=1/2

2 10-2
pP= Clzo(l) (1 _lj _ 5
2 2 1024
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IIpumep 14.

BeposaTHOCTB TOTO, 4TO M3AENUE HE poaeT KoHTpois, paBHa 0,1. KakoBa Be-
POSITHOCTB TOTO, YTO CPEAM 5 u3aenuil He Oy/leT HU OJTHOTO 3a0pPaKOBAaHHOIO?

Pemenue.

A — wu3nenue 3abpaxkoBano, p(4) =0,1,n=5m=0,

P=Cs"0,1°(1-0,1’=1-1.0,9°~ 0,6

3amauu 11 NPAKTUKH

1. B naHHOM IyHKTE MMEIOT OCTAaHOBKY TpaMBaW IIECTH MapmpyToB: Ne7, 12,
16, 24, 31, 49. [Taccaxup xaet TpamBaii 1160 12, 6o 16. KakoBa BeposTHOCTH TO-
0, 4TO MEePBBIM MOJOKAET TpaMBail Hy)kHOro MapuipyTa? (1/3)

2. IlopOpocunu 2 urpanbHble KOcTH. KakoBa BEpOSTHOCTH TOTO, YTO CymMMma
BBITIABIINX OYKOB OyAeT Oombine 57 (13/18)

3. [lon6pocunu Tpu MOHEThl. KakoBa BEpOSTHOCTH TOTO, YTO XOTsI Obl OJIHA U3
HUX ynajaeT repoom Beepx? (7/8)

4. B notepee 4 BHIMTPHIITHBIX OmwieTa U 96 mycThiX. KakoBa BEpOsSTHOCTH TOTO,
410 Ha 10 KyrIeHHbIX OUJIETOB BBIMAAET XOTs Obl 07uH BhIUrphIm? (0,3439)

5. PaGoraror Tpu cranka. BeposiTHOCTh TOTO, YTO B T€YEHUE Yaca CTAHOK HE
notpedyeT 0CTaHOBKH, paBHa st iepBoro — 0,85, mist BToporo — 0,9 u 11t TpeTh-
ero — 0,95. Halitu BEpOSTHOCTH TOTO, YTO B TEUECHHME Yaca HU OJIMH CTAHOK HE TO-
Tpedyet octanoBku? (0,73)

6. BeposiTHOCTh COUTH CaMOJET MNPOTUBHUKA BBICTPEIOM W3 BUHTOBKHM —
0,004. HaiiTu BEpOATHOCTh YHHUYTOKEHUSI CaMOJIETa MPU OJIHOBPEMEHHOM CTpenbOe
u3 25 BunTOBOK. (1 — (0,996)%)

7. BeposiTHOCTB TonacTh B 1eib paBHa 0,8. KakoBa BEpOATHOCTH TOTO, YTO U3
MSITH BBICTPEINIOB OysieT XoTs 661 omus npomax? (1 —0,8°)

8. Beiaumaror 100 pa3 kapTy W3 KoJoIbl B 52 KapThl U KJIQAyT €€ OOparTHO.
KakoBa BEpOSTHOCTb TOTO, YTO YSPBOHHBIN BaleT He HosBUTCS H pasy? (51/52)'%

9. Beiaumarot 100 pa3 kapTy U3 KOJIOABI M KJIaayT ee ooparHo. KakoBa BeposiT-
HOCTB TOTO, YTO YEPBOHHBIH BaJeT MOsBUTCS X0Tst 061 oxuH pas?(1 — (51/52)'%)

10. Ha BO€HHBIX y4YE€HUSIX JIETUMK MOJIYYWJ 33JaHUE YHUUYTOKUTHh TPU CKIAJA.
Ha Gopty camonera — omna 6om6a. BeposTHOCTh monagaHusi B MEPBbIN CKIIal —
0,01, Bo Bropoit — 0,08, B Tperuit — 0,025. JIroboe momamanue B pe3yiabrare JIeTo-
HAllMU BBI3BIBAET B3PbIB BCEX TPEX CKiIanoB. KakoBa BEpOATHOCTH TOr0, YTO CKJIAJIbI
npoTUBHUKA OynyT yHUUTO)EHbI? (0,115)

11. 13 xomons! B 36 KapT OJHY 3a APyroM BBIHUMAIOT 2 KapTel. HanTu Beposr-
HOCTb, YTO BBIHYTHI: a) 2 BajieTa, 0) 2 KapThl MTUKOBON MacTH, B) BHIHYTHI BaJIeT U Ja-
ma.(1/105, 2/35, 4/315)

12. B notepee BbIMYILIEHO 7 OUJIETOB, U3 HUX /M — BBIMTPBIIIHBIX. [ paxaaHnun
Kynui k 6mieroB. KakoBa BEpOsSITHOCTB TOTO, YUTO MO KpailHEH Mepe OJIMH U3 KyIUIeH-
HBIX OMJIETOB — BBIUTPBIIITHBIN?

13. KakoBa BEpOSITHOCThH BBITAIIUTH KOPOJIA M3 KOJIOJBI 2 pa3a MOAps, €Cld
MIOCJIE TIEPBOTO M3BJICUCHHS KapThl €€ He Bo3BpariatoT ooparno? (1,221)

14. BepoATHOCTh TOrO, YTO B3ATO€ Hayraj W3JEJIUE SIBJISAETCS MPUTOJIHBIM,
paBHa 92/100. BeposTHOCTH TOTO, YTO B3ATO€ HAyTrajJ TOJHOE H3ICIINE SBISETCS
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u3zenueM mepBoro copta, paBHa 72/100. KakoBa BeposSTHOCTH TOTO, YTO B3SITOE
HayTaJ u3Jieaue sBiseTcs uznenuem nepsoro copra? (0,6624)

15. B ypHe 4 Genbix ¥ 7 4epHbIX 11apoB. BelHUMaOT 2 1miapa, HE BO3Bpallas
oOparHo. KakoBa BEpOSITHOCTb TOTrO, YTO NEPBBIA MIAp OENbIi, a Ipyrol 4YepHbIH?
(14/55)

16. Ha 5 xapToukax HanucaHbl OyKBHI 4, 2, U, K, H. BBIHUMaIOT OJIHYy 3a Jpyrou
KapTOYKHU U KJIAJTYT B TOM MOPSJIKE, B KAKOM OHU ObLIM BBIHYTHI. KakoBa BEpOSITHOCTD
TOTO, YTO TOJIYIUTCS CIIOBO «KHUTa»? (1/120)

17. Ha 7 xapToukax HamucaHbl OyKBHI K, K, 1, J1, 0, 0, 0. BBIHUMAIOT OAHY 3a
JPyroil KapTOUKH U KJIAJIyT B TOM IOPSIZIKE, B KAKOM OHU ObLIM BBIHYTHI. KakoBa Be-
POSITHOCTH TOTO, YTO MOJYYUTCS CIOBO «KoIokom»? (1/1050)

18. B simuke 10 Genbix u 8 kpacHbIX mapoB. OQHOBPEMEHHO HayTa]l BEIHUMA-
10T 2 mapa. KakoBa BepoSATHOCTB TOTO, YTO OHU pa3HbIX 11BeTOB? (40/153)

19. B simquke 7 Genbix v 9 yepHbIX mapoB. BeIHUMAIOT OJMH IIap U KIaayT €ro
o0paTHO, CHOBA BHIHUMAIOT U CHOBA KJIaayT oOparHo. KakoBa BEpOSTHOCTH TOTO, YTO
mapsl 6enbie? (49/256).

20. B TeneBuzope 10 nammn, s J1t000H JIaMIIbl BEPOSATHOCTh ObITH MCIIPABHOM
B TeUEHUeE roja paBHa p. KakoBa BEpOSTHOCTh: @) YTO B TE€UEHHUE Tojla XOTs Obl O/IHA
Jamna BBIAJET U3 CTposi; 0) B TEUEHUE roja BBIUIYT U3 CTPOS POBHO 2 JaMIIbI?

(48p°(1 - p)*)

MNPUBJINKEHHBIE ®OPMYJIbI B CXEME BEPHYJ/LJIN
[Ipu GombIIOM YuCiIE ONMBITOB MO cxeme bepHysum ynobHee moab30BaThCs MPU-
OonmmKeHHBIMU (OopMyTIamMu.

®opmyaa Ilyaccona
Ecnu BepoATHOCTH p HACTYIJICHUSI COOBITUS A B KaXKIOM HCIIBITAHUUA — TIO-
CTOSIHHA M MaJia, YUCJIO HUCIBITAHUHN 71-BEJIUKO M YUCIO A=np — HE3HaYuTeIbHO (Oy-
JeM nojararb, 4to A=np<10), T0 BepoATHOCTH P,,, TOTO, YTO COObITUE A TOSIBUTCS M
pa3 B 1 HE3aBUCUMBbIX UCIBITAHUSIX:
Ae

m!

P =~

mn

IMpumep 1.

3aBop ornpaBui 5000 1oOpokadecTBEHHBIX U3AeTuid. BeposTHOCTH TOTO, 4TO B
nyTtH pa3ommm ogHo uznenue — 0,0002. Haittu BeposTHOCTH TOTO, UTO B MyTH OyAeT
NOBPEXKACHO 3 U3/IEIIHs.

Pewenne:

A=np=5000*0,0002=1. [Tpumenum popmymny [Tyaccona:

3!
P3’5000z1/6€:0,061 .
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JlokasibHasi M1 MHTErpaJjibHas popmy.ibl Jlaniaca
Jlokanvuas goopmyna Jlannaca.
Ecnu npg>10, To BeposiTHOCTH P,,,, TOTO, 4YTO COOBITHE A TOSIBUTCSA M Pa3 B 1
HE3aBUCUMBIX UCIIBITAHUSX MPU JOCTATOYHO OOJIBIIIOM YHUCIIE 71:

1 2 _ m-np

~ ; — %k, 2 -

Pm,n~f(x)@a f(X—\/Z—/ze > @

JInst oOneruenusi BEIYMCIICHUN 3HAYEHUs JTAaHHOW (DYHKIIMU TIPEACTABISIOTCS B
Taburie.

IIpumep 2.

Crpenok Beinonnui 400 BeicTpesioB. Haiitu BeposTHOCTh 325 mionaaaHui, ec-
JI1 BEPOSITHOCTD MOMNAaJaHusI IPU Kaxa0oM BeIcTpelie paBHa 0,8.

Pewenue.

npq=400*0,8*0,2=64>10, cienoBarensHO, mpuMeHsieM Gopmyny Jlammaca.

_ *
Haiinem 3nauenue x = 325-400%08 = > =0,63
N 8

Pis 4005A0,63)*(1/8)=0,3271%(1/8)~0,041.

Hnmeepanvnas popmyna Jlannaca.
Ecnu BepoATHOCTD HACTYIJIEHUS! COOBITUS A B KaXKJIOM MCIIBITAHUU MTOCTOSTHHA
u omnyHa oT 0 U 1, TO BEpOSATHOCTH TOTO, YTO YMUCIIO 7 HACTYIUICHUSI COOBITHS B K
HE3aBUCUMBIX HCIIBITAaHUSX 3aKIIOYEHO B Mpefesax oT a 10 b (BKIIOYUTENBHO), IPU
JOCTATOYHO OOJIBIIIOM YHCIIE N paBHA
P,=(a<m<b) =(0,5)*(D(x,)—D(x,)),
rne @(x) — dyukuusa Jlannaca Beruucisemas mo ¢popmyse

x t
\é_ ﬂj e dt
0
3HaveHus JaHHOU (YHKIIMH OOBIYHO OepyT U3 TaOIHIIbL.
Lo b-np
1 \/@ ’ 2 m
Oynkuus O(x) — HeyeTHasd, D(—x)=—D(x).
Credcmeue 3 uHTErpasibHOM (popmyibl Jlannaca:
BeposTHOCTh OTKJIOHEHHUSI OTHOCUTEIBHOM YacTOThI (YACTOCTU) OT MOCTOSIHHOM
BEPOSITHOCTH B HE3aBUCHMBbIX UCIIBITAHUX HE 00Jiee, 4eM Ha HEKOTOpoe unucio &0
IIpumep 3.
Crpenox BbinonaHua 400 BBICTPENIOB, BEPOATHOCTh OAHOTO MOIAJAHUS PaBHA
0,8. Halitu BepossTHOCTh TOTO, 4TO OH nonaaeT oT 310 1o 325 pas.

Okx) =

Pemmenmue.
P40=(310<m<325) =(0,5)*(D(x,)—D(x1)),
325-320 5 310-320 -10
=20 22063 x = = =-125
2T e 8 T a8

Paoo=(310<m<325)~(0,5)*(D(0,63)-D(~1,25))=(0,5)*(D(0,63)+D(1,25))=
—0,5(0,4713+0,7887)=0,63.
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3anaum

1. BepoaTHOCTB TOTO, UTO MPU COPTHUPOBKE U3ACINUN OJHO U3 HUX OyaeT pa3ou-
To, paBHa 0,005. Haiitu BeposiTHOCTB TOro, yTo U3 200 M31enuil OKaxKyTCsl pa30oUThI-
mu Tpu uznaenus. (0,061)

2. BeposTHOCTh MOpa)XeHUs1 MUIIEHU IPpU OAHOM BhIcTpene paBHa 0,8. Haiitu
BEPOATHOCTDH TOTO, uTO Mpu 100 BhICTpenax MUILIEHb OyJIEeT MopakeHa poBHO 75 pas.
(0,04565)

3. U3BectHO, uTto 80% crienuanucToB B paiioHEe MMEET BbIcliee 00pa3oBaHUE.
Haiitu BepositHOCTB TOTO, uTOo M3 100 Haygauy oTOOpaHHBIX YeJIOBEK BhIcIee oOpa-
3oBaHue uMmeeT ot 65 10 90 uenosek. (0,9937).

4. YCTaHOBIJIEHO, UTO BUHOTPAJHUK MOPAKEH BpeAUTENSIMU B cpeaHeM Ha 10%.
OnpenenuTs BEpOSTHOCTHh TOrO, YTo M3 10 MpOBEpEHHBIX KYCTOB BHUHOIPAJia OAUH
Oynet nopaxkeH. Beraucnuts mo dpopmynam beprymnu, Jlanmnaca, [Tyaccona. Chnenarb
BbIBOJIBI. (0,387, 0,42, 0,368)

5. Bexoxkects cemsin coctaisier 80%. KakoBa BepositHocTh TOTO, uTo 13 1000
MOCESTHHBIX CeMsIH B30UayT oT 650 1o 7607

6. BepoatHocTh poxaeHus manpuuka paBHa 0,51. Haiitu BeposiTHOCTH TOTO,
yTo cpeau 100 HOBOPOKIECHHBIX OKAKETCA S0 MAJIBYMKOB.

7. BexoxkecTs 3epHa 90%. Onpenenutb BEpOATHOCTh TOTO, YTO ISl OTOOpaH-
HBIX, clydaiiHbIM 00pa3om, 100 3epeH OTHOCUTENIbHAS YaCTOTa BCXOXKECTH OYIEeT OT-
JUYaThCsl OT BEPOATHOCTH p=0,9 110 abcoytoTHOM BeuyuHe He Oosee, yeM Ha 0,1.

CJIYYAWHBIE BEJIMYUHBI
Buapl ciayyailHbIX BeJIUYHH

Bennunna Ha3pIBaeTCs CIydaliHOM, €CIIM B PE3YyJbTaTe ONbITA OHA MOXKET MpPHU-
HUMATh JIF000€ 3apaHee HEN3BECTHOE 3HAYCHHE.

CityyaliHble BETMYMHBI ACIIATCSA HAa JUCKPETHBIE U HENIPEPHIBHBIE.

JIMCKpETHBIMM HA3bIBAIOTCSI BEJIMUMHBI, €CJIA UX BO3MOXKHBIE 3HAYEHUs NIPEN-
CTaBJISIOT OT/AEJIbHbIE M30JMpOBaHHbIE yucia. Hanpumep, uncio oukoB mpu Opoca-
HUM UTpAILHOM KOCTH: 1, 2, 3,4, 5, 6.

Ecnu ke BO3MOXKHBIE 3HAUEHUs CIIy4aliHOW BEJIMYMHBI CILIONIb 3aIIOJIHSAIOT He-
KOTOPBIM IIPOMEKYTOK, TO TaKy CIy4alHYIO BEIMYHMHY Ha3bIBAIOT HETPEPBIBHOM.
Hampumep, paccrosinue, KOTOpoe NpOJIETUT CHAPsL IPU BBICTPEIIE U3 OpyaAus, — He-
IIpepbIBHASA CIy4YaiiHas BEJINYUHA.

JAuckperHbie ciayYalHbIe BeJIMYUHbI
Pacnpenesienue TUCKPETHOM CJOy4YailHOW BeJIMYUHbI
IlycTh nuckpeTHas ciydaiHas BeIuduHa X MOXKET IPUHUMATH 71 3HAYEHUU X,
X2y...y Xy JUJISI XapaKTEPUCTUKU ATOM CIIydyalHOM BENWYUHBI JOJKHBI ObITH 3aJaHbl
BEPOSATHOCTH MOSABJICHUS YKA3aHHBIX 3HAYECHUU P1, P2,. .., Pu-
JIuCKpeTHbIE 3HAYEHUSI CIIYYAHOW BEJIIMYMHBI U BEPOATHOCTU UX MOSBICHUSA
yA0OHO 3aluChIBaTh B CIEIYIOIIEM BUJIE:
X X1 X2 Xn
P Pi P2 Pn
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CO6BITI/IH X< X, IIC X — 3a1aBaCMbIC HCTIPCPBIBHO U3MCHAOIIHUCCA 3HAYCHUA, T.C.
F(x)=P(X<x).

BETCTBHE CyMMa BEPOSATHOCTEN BCEX MPEIBIAYIINX 3HAYEHUN U BEPOSITHOCTH D).

TOpas U siBNsieTca rpadukoM (PyHKIMH pacIipeiesieHns BEpPOSITHOCTEH.

JInst TUCKPETHOM CITy4alHOM BEJIMYMHBI, TAK K€ KaK W JUI1 HENIPEPBIBHOM BBO-
JUTCSI TIOHSATUE (PYHKIIUU pacTIpeieNICHHs], KOTOPast MPEACTaBISET COO0N BEPOSATHOCTD

Ecnn nuckperHble 3HaYeHUs CIIy4allHOW BEJIMYUHBI X|, X2,. .., X, PACIIOJIIOKECHBI
B MOPSJIKE BO3PACTAHMS, TO KAXKAOMY 3HAYEHUIO X; ’TUX BEJIWYUH CTABUTCS B COOT-

Hanocs Ha rpaguk BO3MOXHBIE TUCKPETHBIE 3HAYEHUS CIIy4ailHOW BEJIMYMHBI
X ¥ COOTBETCTBYIOLIME CYMMBbI BEPOSITHOCTEH, MOJIydaeM CTYNEHYaTyro (purypy, Ko-

IIpumep 1.

[TocTpouTh cTarucTUYECKY0 (PYHKIIUIO pacnpenesieHus pe3ynbraroB 10 u3me-
SHUM.

!

1 2

4

6

7

9

10

X;

30 10

10

20

20

60

70

90

60

50

pitptps

x=10, p=2/10
x=20, p=2/10
x=30, p=1/10
x=50, p=1/10
x=60, p=2/10
x=70, p=1/10
x=90, p=1/10

F(x) 4

pitp:

P,

XJ

X2

X3
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MaremMaTn4eckoe OKUJaHue CTYYAUHON BeJIUIHHbI

MaremarnyeckuM OKHJIaHMEM THUCKPETHOM CIy4aHOM BEJIMYMHBI X Ha3bIBa-
€TCsl CyMMa MPOU3BEICHUIN BCEX €€ 3HAUCHUN Ha COOTBETCTBYIOIIUE BEPOSTHOCTH:

Mx)=x1p1+x2p2+ ... X, Py

IIpumep 2.

B marasun nmoctynaeT exeIHEeBHO He 0oJiee MATH paguonpueMHUKoB. U3BecT-
HBI BEPOATHOCTHU UX NocTymienus: p,=0,1, p1=0,2, p,=0,1, ps=0,15, p,=0,2, ps=0,25.

Haiitu MmaremaTnueckoe OkHMaHue YUCIIa MOCTYIICHUN paguoNpUEeMHHUKOB.

Pemenue:

M(x)=0*0,1+1*0,2+2*0,1+3*0,15+4*0,2+5*0,25=2.9

Maremarnyeckoe OKHIAAHUE CIIYYaMHOW BEJIMYMHBI — 3TO IMOCTOSIHHAS BEJIU-
YHHA, KOTOPAs MOKA3bIBAET — KAKOE 3HAYCHUE CIyYAWHOW BEJIMYMHBI MOKHO OXH-
JIaTh B CPEAHEM IPHU MPOBEACHUU CEPUH OMBITOB.

IIpumep 3.

MuiieHp yCTaHOBIIEHA TaK, YTO MOXET BPaIlaThCsl BOKPYT CBO-
et ocu. [Ipu nqoctarouHo OONBIION CKOPOCTH CTPEJIOK HE MOXKET pas-

JUYUTh CEKTOpa MHUIIEHU, OH BBIHYKJIEH CTPEIISITh HayraJl. MulieHb

NOJIEJIEHa Ha 8 paBHBIX CEKTOPOB. IIpu nmomagaHum B MEpBBIA CEKTOP

OH BBIMTpBIBaeT 1 pyOib, BO BTOPOH CEeKTOp — ABa pyoss U T.J. CTOUT JI1 y4acTBO-
BaTh B UT'PE, €CJIU OJIUH BBICTPEI CTOUT 5 pyOseii?

CiyyaifHas BeJIMYMHA X TpUHUMaET 3HadeHus 1, 2, 3, 4, 5, 6, 7, 8. Tak kak
MUIIICHB TO/ICJICHA HA 8 PaBHBIX YaCTEH, TO BEPOATHOCTD IOMNATaHUs B KXl CEK-
Top pana 1/8.

X 1 2 3 4 5 6 7 8
p 1/8 1/8 1/8 1/8 1/8 1/8 1/8 1/8

Maremarnueckoe 0KuaHNue BBIMTPBIIIA ITOACUUTHIBAEM 110 (opMyIIe:

M(x)=1*1/8+2*1/8+3*1/8+4*1/8+5*1/8+6*1/8+7*1/8+8*1/8=4,5.

Tak KaK CTOMMOCTB BBICTpPEJIA MPEBBIIIAET MATEMATUYECKOE OXKUJAHUE BBIUT-
phIIA, TO CTPENSATH HEBBITOTHO.

CBoiicTBa MaTeMaTH4eCKOT0 O:KHIAHUS
M(C)y=C
M(Cx)=CM(x)
M(x+y)=M(x)+M(y)
M(x*y)=M(x)*M(y) , Tae x 1 y He3aBUCUMBIC CTy4yaliHbIC BEJIUUHHBI.

Aucnepcus
PaccMmorpum nBe auckpeTHble cirydaiinbie BenuuuHbl X u Y. IlepBas npuHuma-
et 3HaueHus —1 u 1 ¢ BepositHocTsamu 0,5. Bropast npuHumaeT 3HaueHust —5 u 5 ¢ Te-
MU ke BepogaTHocTsMuU 0,5. MareMaTtnyeckue 0XuAaHus 3TUX BEIUYUH OJIMHAKOBBI U
paBHsI 0:
M(X)=—1*0,5+(-1)*0,5=0
M(Y)=5%0,5+(—5)*0,5=0.
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OueBuIHO, YTO BTOpAsl BEJIIMYMHA CHIIBHEE OTKIIOHSIETCS OT CBOETO MaTE€MAaTH-
YECKOIr0 OKMJIAHUSI B KOHKPETHBIX peaau3alusax, ueMm nepnas. YToObl y4ecTb U ole-
HUTb 3TU OTKJIOHEHUS, UCTIOJIb3YIOT MOHSATHUE JUCIICPCUMU.

Jucniepcus ciiydaliHON BeTMUYUHBI X BBIYUCIISIETCA 110 (hopmyIie

D(X) = M(X ~ M(X))" = M(X") — M*(X)

B paccmotpenHoMm Bbimie ciydae D(X) = (—1)* * 0,5 + 17#0,5 = 1

D(Y)=(=5)"*0,5+5"*%0,5=25

CaoiicTBa qucrepcuu

D(C)=0
D(CX) = C*D(X)
D(X+Y) = D(X)+ D(Y), tne X u Y — He3aBUCUMBIE CITyYailHbI€ BEJTUYUHBI.
Ipumep 4.
JlaHo crenyroniee pacnpeesieHue JUCKPETHON CIIy4YaiiHOM BEJIMYHMHBI:
X 1 2 4 5
P 0,2 0,1 0,4 0,3

Havitu ee nucniepcuto.

Pemenue.
M(X)=1%0,2+2*0,1+4*0,4+5%0,3=3,5
MOO)=17%0,2+27%0,1+47%0,4+57%0,3=14,5
D(X)=14,5-3,5"=2,25

3aganus 11 NPaKTHKH
1. HaliTu maremarn4eckoe OKMIAHUE CIyYalHOW BEJIWYMHBI MONAJaHUN TIPU
5 BBICTpEJIAX, €CIU OHA 33J1aHA PSJIOM paCIpEACIICHUA:

X 0 1 2 3 4 5
P 0,01024 | 0,0768 0,2304 | 0,3456 0,2592 0,7776
2. 3axoHbI pacnpeAeseHus CIy4YaHbIX BeJIMYMH X 1 Y ciienyromue:
X 0 1 2 3 4 5 6 7
P 1/8 1/8 1/8 1/8 1/8 1/8 1/8 1/8
Y 1 2 3 4 5 6 7 8
P 1/4 1/8 1/10 1/16 | 1/16 1/16 1/8 1/4

Haittu M(X+ Y), M(X—-Y), M(X * Y). (8, -1, 15,75).

3. ABromoOuib BCTpeTut 4 cBeTodopa, Kaxablid U3 KOTOPBIX MPOMYCTUT €r0 C
BeposTHOCTHIO 0,5. HaiiTn MmaTeMaTnyeckoe oxujgaHue yucia cBeToopoB 10 NepBOit
ocTaHoBKH. (1,625)

4. YV oxoTHUKA 4 marpoHa, OH CTPEJISAET IO 3ailly, IOKa HE IMOMAJIET WU T0Ka
HE KOHYarcs marpoHbl. HailTu maremaTudeckoe OXKHJAaHHUE KOJIMYECTBA BBICTPEIOB,
ecny BeposiTHOCTh nomnaaanus 0,25. (1,47)

5. MulieHp yCTaHOBIJIEHA TaK, YTO MOXKET BpallarbCs BO-
Kpyr ocu. Ctpenok crpenser Hayral. [Ipu nmonaganuu B nepBbIid
CEKTOp — BBIUTPHIBAaET | pyOsib, BO BTOPOl — MPOUTPHIBAET 2
pyOsisi, B TpeTU — BBIMTPBIBAET 3 pyOiIs, UETBEPTHIl — MPOMUT-
pbiBaeT 4 pyOns, B MATBII — BBIMTPBIBAaET S5 pyoOneit. CTouT au
ydacTBoBatTh B Takoi urpe? (7/10)
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6. MuieHn ycTaHOBJIEHBI TaK, YTO MOTYT Bpauiarbcsi BOKpyr ocu. Crpenok
CTpeJIAET HayraJ,.

T an

2 2 3
CexTopbl: 1 — BeIATpHIII 1 PyOIIH 1 — npourpsi 1 pyosb
2 — npowurpsli 2 pyoss 2 — nmpowurpsli 2 pyois
3 — BBIUTPBITT 3 pyOIIs 3 — npowurpsii 3 pyois
4 — npowurpsimi 4 pyons 4 — BeTpHI 4 pyoIs

5 — HU BBIUTPBILI, HA POUTPHILLI
CrouT 51 y4acTBOBATh B Takoil Urpe?
7. Ilycte X — cymMMa OYKOB, MOJydaeMas Ipu OpOCaHUU JIByX UIPalbHBIX KO-
crei. [TocTpoiiTe 3aKoH pacnpeneneHus U HauIuTe MaTeMaTu4eCKOe 0XKUIaHUE.
8. PacnpenenieHue ciayyalHbIX BEJIMYUH UMEET BUJL:

X 1 2 3 4 5 6 7 8
P 0,15 0,2 0,15 0,1 0,15 0,05 0,15 0,05
\4 9 8 7 6 5 4 3 2
P 0,15 0,1 0,15 0,1 0,15 0,1 0,15 0,1

Haiinure M(x+y), D(x+y). (9,5; 10,03).

OCHOBHBIE 3AKOHBbI PACITPE/IEJIEHU
JIucKkpeTHbIe cyyaiiHbIe BeJUYHHBI

1. Bbunomuanvroe pacnpeoeneHue

buHOMMaNnbHOE pacnpenesaeHne — OJHO M3 PACHPOCTPAHEHHBIX JUCKPETHBIX
pacnpeneneHuii. OHO BO3HHUKAET B TEX CIydasX, KOIJa HAC MHTEPECYET, CKOJIBKO pa3
IPOUCXOAUT HEKOTOPOE COOBITHE B CEPUU U3 ONPEACIEHHOIO YKciia He3aBUCHMBIX
HaOI0/IeHUH (OIBITOB), BBIMOIHIEMbBIX B OJIMHAKOBBIX YCIOBHSIX.

Hampumep, paccMOTprM MaccoBO€ MPOU3BOACTBO, P KOTOPOM ITPOU3BOIATCS
KaK CTaHJapTHhIE, Tak U AedekTHbie aetanu. [lycts nons nedexrHeix nerasneit Oyaer
B cpeaHeM paBHa p (0O<p<l). BepodaTHOCTb TOTrO, YTO Cpeau 1 JeTajell OKaxeTcs k
GpaKoBaHHBIX, OyIET IIOACYUTHIBATECS IO hopmyie Beprymm: P(X=k)=C,p"(1-p)"*

Takum oOpaszom, mporecc oOHApYKEHHs] OpaKOBaHHOW JEeTalu MOTYMHSETCS
OMHOMHAJIBHOMY 3aKOHY paclpeieeHusl.

Onp. CnyuyaitHas BeianunHa X MMeeT OMHOMMAIIBHOE pAacIpesiesieHHe C Iapa-
METpaMu 1 U p, €CJIM OHA IpUHUMaeT 3HaueHus 0, 1,..., , n ¢ BEpOSITHOCTAMM:

PX=k)=C,'p(1-p)"™

k=0,1, ..., n.

CaoiicTBa:

Maremarnyeckoe OXMIAHWE W AUCHEPCUs CIIyYalHOW BEJIMYMHBI, UMEIOIIEH
OMHOMHUAIILHOE PACTIPECIICHUE, PABHBI:

M(X)=np, D(X)=np(1-p)
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0,35

0,3

0,2
0,15

01 \
0,05 \

0 1 2 3 4 5 6

—-0,1

Puc. 1. Bux OunomuanbHoro pacnpenenenus ais p=0,2 npu n=10

2. Pacnpedenenue Ilyaccona.

Pacnipenenenne IlyaccoHa urpaer BaXKHYIO pOJib B Psijie BOIIPOCOB (PU3UKH,
TEOPHUU CBSI3U, TEOPUH HAJIEKHOCTU, TEOPUH MACCOBOTO 0OCITY>KMBAaHUS U T.JI. — TaM,
IJI€ B TEYEHUE ONPEICICHHOIO BPEMEHH MOXET IPOUCXOAUTH CIIy4ailHOE YHCIIO Ka-
KHUX-TO COOBITHH (TelIe)OHHBIX BHI30BOB, OTKA30B 000pyA0BaHus | T.1.). [Ipn nanHOM
pacnpesieIeHU BEpPOSITHOCTh MOSIBICHHSI COOBITHS 3a Majiblii MHTEpBaJ BPEMEHU
MIPOMOPLUOHANIbHA JITIMHE 3TOr0 MHTEpBaia. Eciu 3a TaHHbBII UHTEpBAJI BPEMEHH YXKE
POU30LIIO OJJHO COOBITHE, TO YCIOBHAS BEPOSTHOCTD MOSABIICHUS B 3TOM K€ MHTEP-
BaJI€ IPYyroro COOBITUS CTPEMUTHCA K HYIIO.

Onp. JluckpeTHas ciaydaiiHas BeauuuHa X UMeEET 3aKOoH pacnpenenenus [lyac-

cona. Eciu ona npuaumaet 3Hadenus 0, 1, ..., m ,... C BEPOATHOCTIMHU
A"e™ 4
PX =m)=
m!

CaoiicTBa: Maremarnueckoe OXWIAHUE W TUCIEPCHUS CIYyYalHOW BEJIIMYHHBI,
pacnpezneneHHoN 1o 3akoHy IlyaccoHa, coBnajgaroT U paBHBI TapaMeTpy A TOro 3a-
koHa, T.e. M(X)=A, D(X)= A.

A=0,5 A=1
0,3 0,5
0,25 04 \
0,2
0,3
0,15 \\
0,2
0,1 \\
0,05 01
0 l\‘l\‘ 0 T T

1

2 3 4

[Ipu nocrarouno OosblIOM 7 U OIU3KUM K HYIIO p pacnpezaenenue [lyaccona

XOpoHio alIrpoOKCUMHUPYECT OMHOMUAJIBHOE pacnpcaciiCHuC.
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HenpepbiBHBIE Ci1y4aiiHbIe BeJTUYHHBI

JUjis1 HenpepbIBHOW CIlydallHOW BENUYMHBI X BEPOSITHOCTH TOro, 4to P(X=x;)—0,
HO3TOMY Y/10OHEE HUCMOJIb30BaTh BEPOSATHOCTH TOTO, UTO X< X;, TI€ X; — TEKylee 3Haue-
HUE MEPEMEHHON. JTa BEPOSTHOCTh Ha3bIBAETCsl (DYHKIUEH pacipeiesiCHus:

P(X< x;)=F(x) (MHTETpaJIbHOM).

CaoiicTBa (PyHKIIMH pacrpeiesieHUs:

1. F(x) e yobIBaeT (eciu x> X1, TO F(x)> F(x1))

2. F(—»0)=0

3. F(+0)=1

4. BeposTHOCTh moOmNajaHus Cciay4yalHOM BenuuuHbl X B HHTEpBal a<X<b

onpenensiercs no Gopmyne: P(a<X<b)=F(b)-F(a).

CrnydaiiHasi BeJIMUMHA HENPEPBIBHA, €cli €€ (DYHKLUS pacupeereHus: Hempe-
PBIBHA HA BCEU YUCIIOBOU OCH.

[IpousBoanast (GyHKIMH pacIpeneieHus] CIy4alHONW BETUYMHBI HA3bIBACTCS
dbyHkume miotHoctu BeposiTHOCTU: flx)=F1(x) (muddepennunanbuas QyHKIUs pac-
MIpPEICIICHHUS ).

CpoiicTBa (yHKUNHU TUIOTHOCTH:

1. fix)=0
2. F(x)= jgf(x)dx

3. Flx)= Tf(x)a’x =1

AnasioroM rpaduka (yHKIMH TUIOTHOCTH SIBJSICTCSI TIOJIUTOH paclpe/eieHUs
JUTL TUCKPETHOM CIIyYalHOW BEJIUYUHBI.

Yucsi0BbIe XapaKTEPUCTUKU HENPEPHIBHOM CJIYYAHHOH BeJIHYHHBI
1. Maremarnueckoe OXKUIAHWE HENPEPBIBHOM CIYyYallHOW BEJIIMYMHBI OIPEE-

asiercst o popmyne M(X) = Txf(x)dx

2. Eciu HenpepLIBHa;cnyqaﬁHaﬂ BEJIMUMHA OIpeieieHa Ha uHTepsae (a;b)
M(X) = j‘xf(x)dx

3a.I[I/ICHepCI/I$I HENPEPHIBHOM CIIy4allHOU BEJIMUMHBI ONpEAeIaeTcs Mo (hopmyie:

DX) = [(-M(x)) fi)dx;  DX) = [ fix)dx-(MX))?

AcuMMeTpHA U IKCIeCce
Kosddurment acummerpun: A=(M(x—M(x)))’/o’;
Akenece: Ex=(M(x—M(x)))*/o'-3
rne o=+/D cpemHEKBaApaTHUECKOEe OTKIOHEHHE. B 3aBUCUMOCTH OT 3HAYEHHUl
aCUMMETpUU TpauK TUIOTHOCTH HMEET TMOJOXKUTEIBHYI0 WM OTPHUIATEIHHYIO
aCUMMETPHIO, B 3aBHCHMOCTH OT 3Haka Kod(ddwuimeHTa 3KcIiecca pachpeeicHue
uMeeT 0osee 3a0CTPEHHYI0, TN0O0 0oJiee TIIOCKYI0 BEPIIHHY.
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OCHOBHBIE 3AKOHbI PACITIPEJIEJIEHUSA
HENIPEPBIBHBIX CJIYUYAWHBIX BEJIUUNH
PaBHOMepHbBIN 3aK0H pacnpeaeeHnst
Ciyuaiinas BenuunHa X pacrpejielieHa o paBHOMEPHOMY 3aKOHY, €CJIM BCE €€
3HAQUEHMsI JIeKAT BHYTPU HEKOTOPOro MHTEpBaia (a;b) U BCE OHU PABHOBEPOSTHBI.
Ha sTom nHTEpBasne mioTHOCTh BEPOSITHOCTU paBHA MOCTOSTHHOMY uuchy f(x)=1/b—a,
BHE »TOro nuutepnaia f(x)=0. [paguk MI0THOCTH BEPOSITHOCTH UMEET BUI:

f(x) A

M(X)=(b+a)/2; D(X)= (b-a)’
1/b-a

0

v

a b

1. TlokazarenpHOE pacrpencieHue

[Toka3zarenbHbIM HA3bIBAIOT PACIPEACIEHUE BEPOSITHOCTEU HENPEPHIBHOM CIIy-
YaWHOW BEJIWYUHBI X, KOTOPOE ONUCHIBAECTCS INIOTHOCTHIO
fx)= 0 mpu x<0

Ae ™ mpu x>0,

rjae A — MOCTOsSIHHAS MOJOKUTENIbHAs BenurHa. [loka3aTenbHOE pacipeiesieHue ur-
paeT OOJbIIYI0 POJIb MPU CTATUCTHMUECKUX MCCIEIOBAHUSAX MEINKO-OMOJIOTHYECKUX
IIPOLECCOB, CBA3aHHBIX C JAHHBIMU TUIIA «BPEMEHU KU3HI»

I'paduk mIOTHOCTH BEPOSTHOCTU UMEET BH/L:

Je) 4 MOO=1/2; D)= 1/(A)

> X

2. HopManbHblii 3aKOH pacnpeieIeHUs

HopmanpHelii 3aKOH pacnpenesneHnss UrpacT UCKIIOUUTENBHYIO POJIb B TEOPUHU
BEPOSITHOCTEH. DTO HaMOOJIee YacTO BCTPEYAIOIIMICS 3aKOH PACIPENESICHUS, TNIABHOU
OCOOEHHOCTBIO KOTOPOTO SIBJISIETCS TO, YTO OH SIBJISIETCA MPEAETbHBIM 3aKOHOM, K KOTO-
POMY, [P OIPEIEIIEHHBIX YCIOBUSIX, IPUOIMKAIOTCS IPYTUE 3aKOHbI PACIIPEICIICHUSL.

HopmanibHBIM  Ha3bIBAIOT pacIpenesicHue

fx) i BEPOSITHOCTEW HENPEPHIBHON CIIy4YalHOU BEIUYHU-
Hbl X, IJIOTHOCTb KOTOPOIO MMEET BUM, TAEC d —
MaTE€MaTU4YeCKOe OXXKMIAHUE, O — CPEIHEKBal-
paTuyecKoe OTKIOHEHUE X.

['paduk QyHKIMM TIOTHOCTH MpENCTaB-
JIEH Ha PUC. CJIECBA.

v
=
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CBoMCTBA IJIOTHOCTH HOPMAJIBHOTO PACIIPEAEICHUSA:

ObnacTp onpeaeneHus MIOTHOCTH R.

Ocb Ox — ropu3oHTalIbHAasi ACUMIITOTA.

X=ato— J1Be TOUKH mneperuoa.

MakcuMyM B TOUYKE C KOOpAUHATAMH a; 1/( 0\/2_/9

BeposiTHOCTE mONaganvs HOPMaIbHO PACHPEACICHHONW CIIyYailHOM BEJIMYUHBI B

3a/laHHbII UHTEPBAJI ONIPEJEIAETCS 10 CBOMCTBY (DYHKIMU pacHpeaeIeHUs

6. BepoATHOCTh momnajaHusi HOPMAJIBHO PACIPEICIICHHON CIIyYalHOW BEJIMYHMHBI B
3aJJaHHBIA UHTEPBAJ ONpenesseTcs no popmyse:

P(|X —a|)<e=20( —;)

Al

rne @(x) — dynkusa Jlannaca.

IIpaBuiio Tpex curm

Haitnem BEpOSATHOCTB TOrO, 4YTO HOPMAJIBHO PACIPENCIICHHAs ClIydyaiHasl BEJIN-
yrHa X oTkiaoHUTCS oT M(X) Ha o, 20, 30.

P(|x—a|<o=2®(1)=0,6826,

P(|x—a|<20)=20(2)=0,9544,

P(| x-a| <309=2®(3)=0,9973.

Ecnu cnyyalinas BenmunHa X MMEET HOPMaJIbHOE PaclpelesieHUe, TO OTKJIIO-
HEHHE TOW CIIy4alHOH BEJIIMYMHBI OT €€ MaTeMaTH4eCKOTO OKHMJIAHHS IO aOCOOT-
HOU BEJIMYMHE HE MPEBBIIIAECT YTPOCHHOE CPEAHEKBAAPATUYECKOE OTKIIOHEHHE.

ACHMMETPHSI H FIKCIIeCC HOPMAJIBHOTO pacnpenaeeHusl.
Kooddurment acummerpun: A=(M(x—M(x)))3/6°=0
Akenece: Ex=(M(x—M(x)))*/o"-3=0

IIpumepsl U 3a1a4u
1. CnyuaiiHas BennyuHa X 3aJaHa IJIOTHOCTBIO pacnperenenus fx)=2x B UH-
tepsane (0,1); BHe 3TOrO MHTEpBana f{x)=0. Haiitu maremarnyeckoe oKuJaHUE BEIH-
YUHBI X.

b
Pemenue: Ncnonb3yem hopmymy: M(X) = I xf(x)dx

1
M(X) = 2 xxdx = 2/3
0

2. MareMarnueckoe 0KMAaHUE U CPENHEE KBAAPATUYECKOE OTKIOHEHUE HOP-
MaJIbHO PACIpEEICHHON CIIy4YalHOM BEIMYMHBI X, COOTBETCTBEHHO paBHbI 10 u 2.
Haiitn BeposATHOCTH TOTO, YTO B pE3Yy/bTATEe UCIBITAHUS X NPUMET 3HAYECHUE, 3aKIII0-
4yeHHOe B uHTepBae (12;14).

Pemrenne: Bocnonbzyemcst hopMyInoit:

[ToacraBuB =12, =14, a=10, 0=2, nonyuum P (12 < X < 14) = D(2) — D(1) =
=0,1359
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3agaun

1. BeposarHocts poxaenust Maiapauka pasHa 0,515. CocTtaBUTh 3aKOH pacrpe-
JIEJICHHSI CITy4aliHOW BeJTMYMHBI X — YuCila MAJIBYUKOB B CEMbSIX, UMEIOIINX YEThIPEX
neret. [loctpouts rpadux pacmpenesieHus BepostTHocTe. Hailtu maremarudeckoe
OXKUJaHUE, IUCIIEPCUIO U CPEIHEKBAPATUYECKOE OTKIIOHEHUE.

2. ABTOOYCBHI HEKOTOPOIO MapUIpyTa UIYT CTPOrO MO pacnucanuio. Murepsan
JNBWKEHUS — 5 MUHYT. HaliTh BEpPOATHOCTH TOrO, YTO MACCaKUp, NOTOUIEAIINN K
OCTaHOBKe, OyJIeT 0)Ku1aTh ouepeHoi aBTodyc menee 3 MmuHyT (0,6).

3. Apromar wramnyer aerand. Kontponupyercs mivHa aetanu X, Kotopas
pacrpeeneHa HOpMaJIbHO ¢ MAaTEMAaTUYECKUM OXKUJaHUEM (IIPOEKTHas JAJIMHA), PaB-
HeIM 50 MMm. DakTryueckas JAJIMHA W3TOTOBJICHHBIX JeTaneld He MeHee 32 u He Oosee
68 mm. Haifti BeposSITHOCTH TOTO, YTO JUIMHA Hay/ady B3STOU AeTanu: a) Oomiblie 55
MM; 0) MeHblie 40 MM.

4. Hanucarh IJIOTHOCTh U (DYHKLMIO paclpeAesIeHHs IOKa3aTeIbHOro 3aKOHa,
ecnu napameTp A =3.

5. HenpepsiBHas cilyyaliHas BeauyuHa X pacrnpeliesieHa MO MOKa3aTeJIbHOMY
3aKOHY, 3aJaHHOMY IUIOTHOCTBIO BEpOSTHOCTH flx)=3e " mpu x>0, mpu x<0 f{x)=0.
Haiitu BepoSITHOCTH TOTO, 4TO B pe3yibTare MCObITaHUA X TONAAET B HMHTEPBAI

(0,13:0,7).

3akoHn 0oabmux yncesa no Koamoropony
CoBOKymHOE JelCcTBUE OOJIBIIOTO YHCIa CAy4aHbIX (PAaKTOPOB MPUBOIUT K
pe3ysbTary, moYTH HE 3aBHUCAIIEMY OT Ciiyyas, T.€. MpHU OOJBIIIOM YKCIIE CIy4yalHOU
BEJIMYUHBI UX CPeAHEH pe3ysbTaT MepecTaeT ObITh CIyYalHbIM U MOXET OBITh Mpe/I-
CKa3aH C ONPEACICHHOM 10 BEPOATHOCTH.

Teopema bepnyiiu
YactocTh COOBITHSI B N MOBTOPHBIX HCHBITAHUSAX, B KaXJIOM U3 KOTOPBIX OHO
MOJKET IIPOU30MTHU C OAHOU M TOU KE BEPOATHOCTBIO p IIPU HEOTPAHUYECHHOM YBEJIH-
YEHUU YHCIIA OIBITOB (71) CXOAUTCA MO BEPOSTHOCTH K BEPOSTHOCTH P ATOIO COOBITHS
B OTZIECJIBHOM HCIIBITAHUH.
5J =1

HepaBencTBo UeObleBa
Jl1s1 110001 cityyaliHOM BEJTMYUHBI.

Pl - é<

n— n

lim P[ﬂ
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ILJIAHBI ITIPOBEJIEHUSA MPAKTUYECKUX 3AHATHI

IIpakTn4yeckoe 3ansitue 1. «MuoxecrBa. KomOuHaroprkay.
Pemrenne 3amau Ne 1-11 ¢.6, Nel—4 ¢.9. Kut FO.B. Teopus BepoATHOCTEN B IpUMepax
U 3a/1a4ax.
Ha c/p: Ne5-9 ¢.9. Kurt 10.B. Teopust BeposITHOCTEH B IpUMEpax U 3aj1adax.

IIpakTnuyeckoe 3ausitue 2. «BriOopku ¢ moBropeHUssMU. Asiredpa coOObITUIN.
Pemrenne 3amau Nel—8 c.12, Nel, 2 c.15. Kur [O.B. Teopust BepoATHOCTEN B IpUMeE-
pax u 3ajayax.

Ha c/p: Ne9—15 c.13, Ne3 c.15. Kut 10.B. Teopus BeposiTHOCTEl B TprUMepax U 3ajaya.

IIpakTuueckoe 3ausitue 3. «BeposTHOCTh cOOBITHS. OCHOBHBIE TEOPEMBI
TEOPUU BEPOSITHOCTEN.
Pemenne 3amau Nel—15 ¢.22. Kut FO.B. Teopus BeposiTHOCTElN B MpUMEpax U 3a7adax.
Nol12—-19. I'mypman B.E. PykoBoJICTBO K pEILICHUIO 33J1a4 110 TEOPUHU BEPOSITHOCTEHN U
MaTeMaTu4yecko craructuke. — M.: Briciias mkona. — 2002.
Ha c/p: Ne16-20 ¢.22. Kut FO.B. Teopus BeposTHOCTEH B IpuMepax M 3ajiadax.
No1.39-1.46. Kpemep H.III. Teopus BeposiTHOCTEN M MaTeMaTuyeckasi CTaTUCTUKA. —
M.: FOHUTH, 2002.

IpakTnueckoe 3ansaTue 4. «MeToAbl BBIUUCICHHS BEPOSITHOCTEN».
Pemienue 3amau: Ne50-60. I'mypman B.E. PykoBoaCTBO K pelIeHUIO 3aa4d 110 TEOPUHU
BEPOSATHOCTEN U MaTEMaTUUECKOM cTartucTuke. — M.: Boiciias mkosa. — 2002.
Ha c/p: Ne1.1.47-1.54, 1.75, 1.76. Kpemep H.ILI. Teopus BeposiTHOCTEI 1 MaremMaru-
yeckas cratuctuka. — M.: KOHUTH, 2002.

IIpakTuuyeckoe 3ansitue 5. Koutponbnas padora Nel.

IIpakTnueckoe 3anaTue 6. «/[uckpeTHble U HENPEPHIBHBIEC CIyYaHbIE BEJIH-
YUHBD.
Pewenne 3agau: Nel54—172. I'mypman B.E. PykoBoacTBO k pemnieHuro 3agad mo Teo-
pHUHU BEPOSTHOCTEN M MareMaru4eckoil craTuctuke. — M.: Beicias mkona. —2002.
Pewenne 3amau: Nel—8 c.27. Kut FO.B. Teopust BeposiTHOCTEN 1J11 TyMaHUTapUEB B
npuMepax M 3ajadax.
Ha c/p: 2.13-2.15, 3.25-3.27. Kpemep H.II. Teopust BeposiTHOCTEH M MaremMaruye-
ckasg craructuka. — M.: KOHUTH, 2002.

IIpakTn4yeckoe 3ansitue 7. «OCHOBHBIE 3aKOHBI pacnpeneneHus. [lpenenpuple
TEOPEMBI TEOPUU BEPOSTHOCTEN.
Pemienne 3amau: Ne309, 314, 330, 334. I'mypman B.E. PykoBoncTBo k pemienuro 3a-
Jla4 110 TEOPUH BEPOSITHOCTEN M MAaTEMATHYECKOM CcTarhucTuke. — M.: Bricmas mko-
na. — 2002.
Ha c/p: Ne 4.11-4.17, 6.10-6.12. Kpemep H.II. Teopust BeposTHOCTEH U MaTeMaru-
yeckas cratuctuka. — M.: KOHUTH, 2002.
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IIpakTn4yeckoe 3ansitue 8. « CUCTEMBI CITyYaHBIX BEJIMUUH.
Pemienune 3amau: Ne374, 393, 408, 434. I'mypman B.E. PykoBoncTBo k pemienuro 3a-
Jlad 110 TEOPUH BEPOSATHOCTEW M MAaTEMAaTUYECKOW CTaTUCTHKE. — M.: Beicmas miko-
na. — 2002.
Ha c/p: No5.10, 5.11. Kpemep H.III. Teopust BeposTHOCTEN U MaTeMaTH4YeCcKasi CTaTH-
ctuka. — M.: KOHUTH, 2002.

IIpakTnyeckoe 3ausiTue 9. «IIEMEHTHI TEOPUU MACCOBOTO OOCITY>KHUBAHUS.
Pewmrenne 3amau: Ne7.10, Ne7.11. Kpemep H.ILI. Teopust BeposTHOCTEN U MaTeEMaTuye-
ckas craructuka. — M.: FOHUTH, 2002.
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CAMOCTOATEJIBHASA PABOTA

MeTonnueckne ykazaHus

Opranu3zaiusi CaMOCTOATEIbHOU pabOThl CTYJIEHTOB UMEET 11€JIb:

- CUCTEMaTU3UPOBATh U PACHIUPUTH UX TEOPETUUECKUE 3HAHUS;

- 3aKPENUTh NPAKTUYECKHUE U OPraHU3aTOPCKUE CIIOCOOHOCTH;

- Hay4uTh paboTaTh C y4eOHOU U HAYYHOU JIMTEpaTypou;

- CTUMYJIUPOBATh MPO(ECCUOHATBHBIN POCT CTYJEHTOB, BOCIUTHIBATH TBOPUE-
CKYIO aKTUBHOCTb U NHHUIIUATHUBY.

CamocrosiTenbHas padoTa CTYJICHTOB OpraHU3yeTCs MPEIoiaBaTeIsiMU B COOT-
BETCTBUU C KaJICHAAPHBIM IUIAHOM M3yYEHUS JUCUUILIMHBI U MPEAIO0JIaraeT U3yuyeHue
JIEKIIMOHHOTO Marepualia, YTeHUE PEKOMEH]IYEMBIX JUTEpPaTypPHbIX UCTOYHUKOB, pe-
HIEHUE 3a/1a4, OTBEThI HA KOHTPOJIbHBIE BONPOCHI WU TECTHI U T.1.

CamocrosTenpHas paboTa MpeAcTaBiIsieT COOO0W TOTOTHUTEIBHOE H3yUCHHE
JUCHUUIUIMHBL JIJIsl TOJHOTO M IITyOOKOro YCBOEHMSI MaTepuaja Ha OCHOBE aHalu3a
y4eOHOM, METOAMYECKON U IOTIOJIHUTEIbHOM JINTEPaTyPhl.

CamocrosTenbHas padoTa CTyJI€HTOB BKJIIOUAET MOBTOPEHHUE POUJIEHHOTO Ma-
Tepuajga M MOJArOTOBKY K KOHTPOJbHOU pabore. Besi camocrositenbHas pabora CTy-
JICHTOB OLICHUBAETCSl B TEUEHHE ceMecTpa Ha (DAKTUUECKUX 3aHATUSX U YUUTHIBACTCS
IIpU cAaye SK3aMEHa.

[ToBTOpEHNE MPONIEHHOTO MaTepraia OCyIECTBIIAETCS B MPOLIECCE BBINOJIHE-
HUS JOMAITHETO 3aJ]aHusl U CAaMOCTOSATEILHON MPOPaOOTKH TEOPETUIECKOTO MaTEPH-
ana. Jlomammssis paboTa BBITIOJIHAETCS B COOTBETCTBUU C HOMEpaMU 3aJIaHUi, Mpe-
CTaBJICHHBIX B IUIAHE MPAKTUYECKUX 3aJaHUN, METOJUYECKUE PEKOMEHIALMNU K
KOTOPBIM U3JIOKEHBI B Y4EOHOM MTOCOOHH.

B 3TOM xe mocoOum nociie KaxkJ10ro TEOPETUYECKOro IMyHKTa OINpPEIESIEHbI Te
JUTEpaTypHble UCTOYHUKH (C yKa3aHUEM HOMEPOB CTPAHMI]), MO KOTOPHIM MOKHO
yOIyOUTh CBOM 3HAHUS IO IAHHBIM BOTIPOCAM CaMOCTOSTEIIBHO.

Konrpouasnas padora
MeToauvyeckure peKOMeHIANH

[Ipu BBINONHEHUH KOHTPOJIBHOM pabOThl HOMEpP BapHaHTa COBIAJAET C TO-
cienHen mudpoi Homepa Ballel 3a4eTHON KHIKKHU.

1. PaGota BbINONHSAETCS B TETPAU B KIETKY. TUTYIbHBIN JTUCT 0hOpMIIIETCS B
COOTBETCTBHHM C TPEOOBAHUSAMHU JIeKaHAaTa MO O(GOPMIICHHIO KOHTPOJLHBIX PadoT.
B rpade «paboty npoBepmin» cienyet nucars: K.i.H. Kut KO.B. Ha tutyneaom nucte
YKa3bIBAECTCA HOMEDP BapUaHTA.

2. YcnoBusi, Bce IOSICHEHUS U (DOPMYIIBI CIIEAyeT MHUCaTh MOJHOCThIO. B BBIBO-
Jax 1o 3aJIaHi0 HEOOXOAMMO yKa3aTh MHTEPIPETALNIO MOJYYEHHBIX YUCIOBBIX 3HA-
YEHU.

I. «OcCHOBBI TEOpUH MHOKECTB»
1. Haiitu AUB, ANB, A/B, B/A, ecnu A u B cnenytomue:
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Bapuanm A B
1 2,3,4,5 5,6,7,8
2 3,4,5,6 6,7,8,9
3 4,5,6,7 7,8,9,10
4 5,6,7,8 8,9,10,11
5 6,7,8,9 9,10, 11,12
6 7,8,9,10 10, 11,12, 13
7 8,9,10,11 11,13, 14, 15
8 9,10, 11,12 10, 14, 15, 16
9 10, 11, 12, 13 11,15, 16,17
10 11,13, 14,15 15,16,17, 18
11 13, 14, 15, 16 14,17, 18, 19
12 14, 15,16, 17 17,18, 19, 20
13 15,16,17, 18 18, 19, 20, 21
14 16,17, 18, 19 19, 20, 21, 22
15 17,18, 19, 20 20,21, 22,23
16 18, 19, 20, 21 21,22,,23,24
17 19, 20, 21, 22 22,23, 24,25
18 20, 21,22, 23 21,5,6,45
19 21,22,,23,24 23, 25, 65, 30
20 22,23, 24,25 23, 26, 28, 29

2. Haittu AUB, ANB, A/B, B/A, ecnu A u B cnenyromue:

Bapuanm A B
1 2,3,4,5 2,3,4,5,6,7,8
2 3,,4,5,6 3,,4,5,6,7,8,9
3 4,5,6,7 4,5,6,7,8,9,10
4 5,6,7,8 5,6,7,8,9,10, 11
5 6,7,8,9 6,7,8,9,10, 11,12
6 7,8,9, 10 7,8,9,10,11,12,13
7 8,9,10,11 8,9,10,11,12,13, 14
8 9,10, 11,12 9,10, 11,12,13, 14, 15
9 10, 11, 12, 13 10, 11, 12,13, 14, 15, 17
10 11,13,14,15 11,13,14,15,17,16, 19
11 13, 14, 15, 16 13, 14, 15,16, 17, 18, 19
12 14, 15,16, 17 14, 15,16,17,15,16,17, 18
13 15,16, 17, 18 15,16,17, 18, 19, 20, 21
14 16,17, 18, 19 16,17, 18, 19, 20, 21, 22
15 17,18, 19, 20 17,18, 19, 20, 21,22, 23
16 18, 19, 20, 21 18, 19, 20, 21, 22, 23, 24
17 19, 20, 21, 22 19, 20, 21, 22, 23, 32, 45
18 20, 21,22, 23 20, 21,22, 23,22, 45, 67
19 21,22,23,24 21,22, 23, 24, 25, 26,27
20 22,23, 24,25 22,23, 24,25,26,27,28
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II. «KomOuHaTopuka»

Bapmantni 1,3,5,7,9, 11, 13, 15,17, 19

1. B mpaBienuu akiupoHepHOro oOiecTBa m yeiaoBek. HeoOxonumo u3oparhb
npeacenaresss MpPaBlICHUs, €ro 3aMeCTHTeNss M Ka3Haues. CKOJbKHMH CIOCOoOaMu
MOYKHO 00pa3oBaTh 3Ty PYKOBOISIIYIO TPOWKY, €CIIM OJHO JIUII0O MOXKET 3aHUMAaTh
TOJILKO OIMH MOCT?

2. Ckoibko pa3HbIX OyKBOCOUETAHMM MOXKHO 00pa3oBaTh MpU MEPECTAHOBKE
OyKB CIIEAYIOIIETo clioBa?

3. B wmarazune umerorcs Gpykrbl 7 BUIOB. CKOJIBKUMHU CIIOCOOAMH MOYKHO
chopmupoBaTh MOJAPOYHBIA HAOOP K MPA3THUKY TTOKHUIIOTO YeIoBeKa u3 m (GpyKTOB?

4. CKOJBKO pa3HbIX 7-3HAYHBIX YHUCET MOXXHO COCTaBUTh W3 CJIEAYIOIIUX
1udp Ipu YCIOBHH, YTO HU OJIHA ITM(Dpa HE TTOBTOPSIETCS?

5. Jlnsg paGoThl ¢ MHBATMIAMU TPYIINE COMHAIBHBIX PAOOTHUKOB HEOOXOIUMO
KOMaHIUPOBATh M COTPYAHUKOB. CKOJBKUMU CITOCOOAMH 3TO MOXKHO CIIeJIaTh, €CIIH
BECH IITAT COCTABIIAET /1 YEIIOBEK?

6. CKoibKO TelIe()OHHBIX HOMEPOB MOJKHO COCTaBUTh MPH yCIIOBUH, YTO TEp-
BbIE 71Be UPpHI 4 U 2, Bcero nuudp B Homepe n?

BapuanTsl 2, 4, 6, 8, 10, 12, 14, 16, 18, 20

1. B rpynme m uyenoBek, HeoOX0OuMO H30paTb CTApPOCTYy, KYJIBTYpPHO-
MAacCOBBI CEKTOp U Mpodcoro3Horo auaepa. CKoIbKUMHU crIoco0aMu MOXKHO 00pa3o-
BaTh 3Ty PYKOBOJSILYIO TPOWKY, €CJIIM OJIHO JIMLIO MOXET 3aHUMaTh TOJIBKO OJMH
nocr?

2. CkonbKo pa3HbIX OyKBOCOUYETAaHHI MOXXHO 0Opa30BaTh MPH NEPECTAHOBKE
OyKB CJICITYIOIIIETO CJIoBa?

3. B MarazuHe HMEIOTCS MOAAPOYHBIE TOBApPBHl 7 pPa3HbIX HAUMEHOBAHUMU.
CkonpkuMH crioco0aMu MOXHO c(OpMHpOBATH MOJAPOUYHBIM HA0Op K MpPa3aHUKY
MOKUJIOTO YEJIOBEKa U3 m IPeIMETOB?

4. CKOJBKO pa3HbIX #N-3HAUHBIX YHUCEI MOXXHO COCTaBUTh W3 CJEAYIOLIUX
uu(p OpH yCIOBHUH, YTO HU OJIHA M(ppa HE TOBTOPSIETCS ?

5. Jlnsa yuacTtus B Teneaedarax AenyTaraMm HH>KHEHW nanarsl ['ocaymbl HEOOXO-
JMMO M30parh Jeieralio B COCTaBE 7 YEJIOBEK, a BCEr0 Ha 3aCelaHuu IIPUCYTCTBYET
n nenytaroB. CKOJIBKO cI0COO0B N30paHus JesIeraliu CyIecTByeT?

6. CKoOJbKO MalIMH MO>KHO OOECIIEUNTh #-3HAYHBIMU HOMEpaMHU IIPU YCIOBHH,
YTO MociieHue e nudpsl 1 1 6?

3amaya 1 2 3 4 5 6
Bapuant m CJIOBO m | n | n ungpsl m | n | n
1,2 10 YpaBHeHue 3 513 1,2,3 3110 6
3.4 12 | Tlpubnmxenue | 4 6 | 4 2,3,4,5 4 (12 | 7
5,6 14 N3mepenne 5 7 |5 3,4,5,6,7 5114 | 5
7,8 15 Hepasenctro 6 8 | 3 3,4,5 6 | 13 | 8
9,10 16 W3BneueHue 7 9 | 4 3,4,5,6 7 15| 5
11, 12 18 Teopema 8 | 10 | 5 5,6,7,8 8 | 15| 6
13,14 20 Brruncnenue 4 7 |3 6,7,8 9 | 16 | 7

40



3amaya 1 2 3 4 5 6
Bapuant m CJIOBO m| n | n ungpbl m | n | n
15, 16 24 OKpY>KHOCTb 3 6 | 4 6,7,8,9 3 118 | 8
17,18 25 PazButue 5 8 | 51456,7,89 | 4 |20 ]| 5
19, 20 28 Crenenn 6 9 | 3 2,57 51201 6

II1. «OcHOBBI TEOPUH BEPOATHOCTEH
Bapuantsi 1, 5,9, 13, 17

1. bpocaror aBe urpanbHuble KOCTH. HaiTu BEPOATHOCTH TOTO, UTO CyMMa BBI-
naBmux uudp Oyner

a)=m, 0) <m.

2. W3 xonozae! B 32 kapThl HayraJ BBIHUMAIOT OJIHY 3a Apyrou 2 kaptel. Haiitu
BEPOATHOCTH TOTO, YTO:

a) BBIHYTHI 2 KOPOJIs,

0) BBIHYTHI 2 KapThl IMKOBOW MACTH,

B) BBIHYTHI BaJIET U JlaMa.

3. B uexe n crankoB. [[yst m000ro craHka BEpOSTHOCTh TOTO, UTO OH OCTAHET-
Csl UCIIPABHBIM B T€YEHHUE Mecsla, paBHA p. KakoBa BEpOATHOCTB TOTO, YTO:

a) B TEUECHHE MeCsAIa XOTs OBl OJJMH CTaHOK BBIMJIET U3 CTPOS,

0) B TeueHUE MecsIa BBIUJET U3 CTPOS POBHO /71 CTAHKOB.

Bapuanrs 2, 6, 10, 14, 18

1. Bpocaror kyOuk nBa paza. HaliTu BEpOSTHOCTh TOTO, YTO CyMMa BBIMABIINX
uudp Oynet

a) =m; 0) > m.

2. W3 xononsl B 36 KapT HayrajJ OJHy 3a JpPYroil BBIHUMAIOT 2 KapThl. Hailtu
BEPOSITHOCTh TOTO, UTO:

a) BBIHYTHI 2 Jambl,

0) BBIHYTHI 2 KapThl Y4€PBOBOI MacTH,

B) BBIHYTHI KOPOJIb U Jama.

3. Ha npennpusitun padoraet n denoBek. JIto0oil yenoBek He 3a00J€eT B Te-
YEeHHUE MECSILA C BEPOSITHOCTHIO p. KakoBa BEpOSITHOCTH TOTO, UTO:

a) B TCUCHHE MecsIia XOTs Obl OJJMH YeJIOBEK 3a00JICET,

0) B TeueHue mMecsia 3a00JIeeT POBHO 71 YEIOBEK.

Bapumantsi 3, 7, 11, 15, 19

1. Bpocarot nBe urpanbHble KOCTU. HailT BEpOSITHOCTh TOTO, YTO CyMMa BbI-
naBmux nudp Oyaer

a)=m; 0)<m

2. 13 xonoxe! B 48 KapT HayraJ OJHY 3a IPYTrOM BBIHUMAIOT 2 KapThl

Haiitn BEpOATHOCTH TOTO, YTO:

a) BBIHYTHI 2 BaJjeTa,

0) BBIHYTHI 2 KapThl TMKOBOW MacTH,

B) BBIHYTHI BaJIET U Jama.
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3. B nexe n crankoB. Jjist 1100010 CTaHKa BEPOSITHOCTh TOTO, YTO OH OCTAHETCS
UCIIPaBHBIM B T€UEHUE Mecsla, paBHa p. KakoBa BEpOSTHOCTh TOTO, UTO:

a) B TEUEHHUE MecALla XOTS Obl OJIMH CTAHOK BBIMAET U3 CTPOS,

0) B TeUEHHE MECSLAa BBIMJET U3 CTPOS POBHO 771 CTAHKOB.

Bapuanr 4, 8, 12, 16, 20

1. Bpocaror kyOuk 1Ba pasza. HaliTu BeposSTHOCTb TOT0, YTO CyMMa BbIIIABUIMX
udp Oynet

a) =m; 0) > m.

2. W3 xonozae! B 52 xapTel HayraJ OJHY 3a APYyrod BBIHMMAIOT 2 KapTel. Haiitu
BEPOATHOCTb TOTO, YTO:

a) BBIHYTHI 2 BajeTa,

0) BbIHYTHI 2 KapThl OyOHOBOM MacTH,

B) BBIHYTBI KOPOJIb U BaJIET.

3. Ha npennpusituun padotaer n yesnoBek. JIroO0H uenoBek He 3a00J€eT B Te-
YEeHHE MecsLa C BEPOSTHOCTBIO p. KakoBa BEpOSTHOCTH TOTO, UTO:

a) B TEUEHUE MECsLA XOTs Obl OJJMH YEJIOBEK 3a00JIEeT,

0) B TeueHne Mecsia 3a00JIeeT POBHO 71 YEIOBEK.

3agauya 1 3

Bapuanr m m n P

1,2,3,4 5 3 12 0,1

5,6,7,8 6 4 15 0,2
9,10, 11,12 7 6 20 0,25
13, 14, 15, 16 8 5 25 0,3
17,18, 19, 20 9 2 10 0,35

IV. «Di1eMeHTBI CTATHCTUKN
1. Haligure maTeMarndyeckoe OXKUIAAHUE U TUCTIEPCUIO CIYyYalHOW BEIIMYUHBI

X, paCH eHeHeHHOﬁ I10 CJIe,ZLy}OHleMy SaKOHy:
Ba- |1 4 2 3 4 5 6 7 8
pHaHT
L | » | 01 | o1 | 01 | o1 01 | 02 | 01 | 02
2 | p | 02 | 02 | 01 | ol 01 | 01 | 01 | o1
3 | » ] 03] 0 | o1 | o1 01 | 02 | 01 | o1
4 | p | 02 | 01 | 03 | ol 0.1 0 | 01 | 0.1
5 | p ] 0 | o1 | 01 | 03 01 | 02 | 01 | o1
6 | » | 04 | 01 | o0l 0 0 02 | 01 | ol
7 | p | 01 | 02 | 01 | ol 01 | 02 | 01 | o1
8 | »p | 015 ] 015 | 01 | 0.1 01 | 02 | 01 | ol
9 | » | 02 | 01 | 01 | 0.1 0 02 | 0 | 03
0 | » | 0 | 02 | 02 | o1 01 | 02 | 01 | o1
1 | » | 02 | 015 | 005 | 0.1 01 | 02 | 01 | o1
2 | » | 0 | 01 | 02 | o1 01 | 02 | 02 | o1
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pf:l'" x| 1 2 3 4 5 6 7 8
3 | » | 02 ]015] 0.1 ] 01 | 01 | 02 | 005 | 0.1
4 | » | 02 ] 01 ] 01 ] 01 | o1 0 0.1 | 0.3
5 | » | 0.4 ] 0 | 0.1 0 0.1 | 02 | 01 | 0.1
6 | » | 01 ] 0.1 | 0.1 ] 0.2 | 0.1 | 02 | 01 | 0.1
17 | » ] 0.2 ] 0.1 | 0.1 | 0.1 | 0.1 | 02 | 01 | 0.1
18 | » | 0.25] 0.1 | 0.1 | 0,05 | 0.1 | 02 | 01 | 0.1
9 | » | 0.15]015] 0.1 | 0.1 | 0.1 | 02 | 01 |o0.1
20 | »p | 0.3 ] 0.1 | 0 0.1 | 0.1 | 02 | 01 |o.1

2. IlocTpouTs psia pacupeeneHus] U BBIYUCIUTh MaTEMAaTHUYECKOE OKUIAHUE U
JUCTIEPCHUIO JUIsl YKCIa MOMaJaHui MPpH CTpeapOe MO MUILIEHHU A0 MEepPBOro Momaja-
HUSl, €CJIM BEPOATHOCTD MONAaJaHusl PU OJHOM BbICTpene paBHa p. KomnyecTBo na-
TPOHOB PaBHO 3.

Bap. | 1 2 3 4 5 6 7 8 9 10
p 01;02,03;04]011]021]03]04]0,1 10,2
Bap. | 11 | 12 [ 13 | 14 [ 15 | 16 | 17 | 18 | 19 | 20
p 03104,05]01,02]03]04]05]04]0,6

3. Iloctpouts cTatucTuyeckyro GyHKIUI0 pacupeneneHus 10 n3mMepeHui.
BapuanTt | i 1 2 3 4 5 6 7 8 9 110
1 X; 120 |40 | 50 | 10 | 40 | 50 | 70 | 70 | 40 | 30
2 X; |10 |30 120 |30 ] 10|80 |80 | 70 | 50 | 50
3 Xi 2020|5060 |20 |40 |30]70]50]50
4 X; |30 | 10 | 10 | 20 | 20 | 60 | 70 | 80 | 50 | 50
5 Xi 2040 |50 | 10 |40 |50 |70 |70 ] 40 30
6 X; |10 130120 |30 ] 10| 80 | 8 | 70 | 50 | 50
7 X; 12020 |50 |60 |20 |40 |30]70]50] 50
8 Xi 30 110 ] 10 20|20 [ 60 |70 | 80 | 50 | 50
9 X;i 2040 |50 | 10 | 40 | 50 | 70 | 70 | 40 | 30
10 X; |10 |30 120 |30 ] 10| 80 | 80 | 70 | 50 | 50
11 X; 120 |20 |50 |60 |20 |40 | 30| 70| 50| 50
12 Xi 130 110 ] 10 20|20 |60 | 70 | 80 | 50 | 50
13 X; 120 |40 | 50 | 10 | 40 | 50 | 70 | 70 | 40 | 30
14 X; |10 |30 |20 | 30 | 10 | 80 | 80 | 70 | 50 | 50
15 X;i 2020|5060 |20 |40 |30]70]50]50
16 X; |30 | 10 | 10 | 20 | 20 | 60 | 70 | 80 | 50 | 50
17 X; 120 |40 | 50 | 10 | 40 | 50 | 70 | 70 | 40 | 30
18 X; |10 130120 |30 ] 10| 80 | 8 | 70 | 50 | 50
19 X; 12020 |50 |60 |20 ]40|30]70]50] 50
20 X; 120 |40 | 50 | 10 | 40 | 50 | 70 | 70 | 40 | 30
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KOHTPOJIb 3HAHUM CTYJIEHTOB
KoHTpoabHBIN TECT AJI MPOMEKYTOYHOM ATTECTAllMU CTYACHTOB
Bapuanr 1.

1. Boibepute popmyity BEpOSITHOCTH COOBITHSA:
1) P(Hy=m*n; 2) P(Hy=m+n; 3) P(H)=m/n; 4) P(H)=m—n.
2. BeposSTHOCTb KJIaCCUYECKAsl OTIIMYAETCSA OT CTATUCTUYECKOW TEM, UTO:
1) kmaccuyeckasi BEpOsITHOCTh BBIUMCIISIETCS MOCIIE OTbITA;
2) cTaTUCTUYECKAasl BEPOSITHOCTh BBIUUCISETCS JI0 OIbITA;
3) cTaTUCTHYECKasl BEPOSTHOCTh BBIYMCIISIETCS 1O OIBITA, & KJIACCHYECKash BEpOST-
HOCTb BBIUYHCIISIETCA I10CIIE OIbITA;
4) xiaccuueckasi BEpOSITHOCTh BBIYMCIIAETCS A0 OIbITA, @ CTaTUCTUYECKAas BEPOST-
HOCTb BBIYHCIISIETCS I1OCIIE OIbITA.
3. BeposTHOCTh TOTrO, YTO MPOU3O0LLIO COOBITHE A UM cOObITUE B IpH yCIo-
BUU, YTO COOBITHS HE3aBUCUMBL:
1) XA B)=P(4)+P(B); 2) AN B)=P(4)*P(B); 3) P(AU B)=P(4)* P(B);
4) D(AUB)= P(4)+ P(B).
4. BepoSATHOCTh TOTO, YTO MPOHU30LLIO COObITHE A WM cOObITHE B mpu ycio-
BUU, YTO COOBITHSI HECOBMECTHBI:
1) DAnB)=P)+ P(B);2) AN B)=P(4)*P(B); 3) B4 B)= P(4)*P(B);
4) A4 U B)=P(4)+ P(B).
5. Maremarnueckoe 0XXKUIAHUE NUCKPETHOM CIy4alHOW BEIWYUHBI MTOACUUTHI-
BaeTcs o Gpopmyiie
a) M(x)=x\p1 + x;po + ... T X,y
0) M(x)=x; +x, + ... +x,
B) M(x)=p, +p,+ ... t p,

r) M(x)=ﬁ+ﬁ+...+x—”

P D P

rme x; +x; + ... + x, — cilydailHble BeJIMYUHBI; p; + p, + ... + p, — BEPOATHOCTH UX
MPOSIBIIEHUS, COOTBETCTBEHHO.

6. MareMarnueckoe 0XKUJAHHE SBIIETCA AHAJIOTOM:
1) mucnepcun, 2) cpeanero, 3) pazdopoca, 4)BepOsSTHOCTH.

7. AnckpeTHas ciaydaiiHas BEJIMYMHA:
1) 3amonHseT NPOMEKYTOK, 2) TUIaBHAs, 3) OTACIbHBIC U30JIUPOBAHHBIC YUCIa, 4) He-
3aBUCHUMASL.

8. HenpepriBHas ciiyyaiiHasi BeJIMYMHA!
1) 3amonHseT NPOMEKYTOK, 2) TUIaBHas, 3) OTACIbHBIC U30JIUPOBAHHBIC YUCIa, 4) He-
3aBUCHMas.

9. lucniepcust sIBJISIETCS MEPOIA:
1) MaTemMaTHuueCcKOro OXXUAaHUs; 2) CpeiHero, 3) pazopoca, 4)BepOSTHOCTH.

10. Jluciepcust AUCKPETHOM CIydallHON BEIMYMHBI MOACYUTHIBACTCS MO (Pop-
MyJI€e:
a) D(x) = M(x*) — M*(x)
6) D(x) = M(x%)
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B) D(x) = M*(x)
r) D(x) = M(x") + M’(x)
rae M(x) — mareMaTu4ecKoe OXKUJIaHUE CIIy4alHOW BEJTMYUHBI X.

11. I'paduk pyHKIIMU TUIOTHOCTH HOPMAJIBHOTO pacipeeseHus uMmeer Gopmy:
1) mapa6o:bl, 2) KOJIOKOJIA, 3)BOIHYTOM 1yTH, 4) runepOoibl.

12. JInis HOpMalibHOTO 3aKOHA pacIpeiesieHns CPeHUX 3HAYEHUM MO0 OTHOIIe-
HUIO K KPaitHUM 3HAYECHUSIM:
1) onuHakoBo, 2) MeHbIIIe, 3) HE3aBUCUMO, 4) OOJIbIIIE.

13. HaliguTe BepOATHOCTD BBINAJICHUS YETHIPEX OUKOB MPU OPOCaHUU JBYX KY-
OMKOB:
a) 3/36, 0) 4/36,8) 1/2, 1) 1,85.

14. Halimute BEPOATHOCTD, UTO U3 OYKB «3), «K», «I», «a@», «0», «H» CIOKHUTCS
CJIOBO «3aKOH»:
a) 120, 6) 1/120, B) 120, r) 2/1296.

15. Craructuyeckas BEpOATHOCTh MonagaHus B 1ueib npu S0 BeICTpenax paBHa
0,5. KaxoBa BepoarHocTs nonaganus rnpu 100 BeicTpenax:
a) 1,06) 0,5, 8) 1/100, r) 190/950?

16. KakoBa BepOSITHOCTb, UTO MpH KepeObeBke U3 HoMepoB oT 1 10 60 Bam He
JOCTaHETCsl HOMep, coaepkaiui uudpy 7:
a) 7/60, 6) 1/10, B) 6/61, 1) 1/2730?

17. bpocatot urpaibHyto KocTb. HaliTu BEpOsSTHOCTH TOTO, YTO BBIMABIINX OY-
KOB OyZIeT «6»:
a) 1/3,6) 1/7,8) 1/6,1)1/2.

18. B marazune umeroTcsi HofapoyHble TOBAPHI MATH HAUMEHOBAaHUH.

Kaxkoit (opmynoli HEoOX0aMMO BOCIIOJIB30BAThCS JJIA TOJCYETa CIOCO0O0B
dopmMupoBaHUS MOAAPOYHOTO HAOOpa K MPa3AHHUKY MOXKUIOTO YEIOBEKa M3 CEMHU
IPEIMETOB:

-1)!
a) C” = (m+n-1)! :
m!(n-1)!
/
0) ¢ = ———;
m!(n-m)!
B) P, =n!;
r) A" =n""?

19. Cymma BepoOsATHOCTEN NOSIBICHUS PA3JIUYHBIX 3HAYEHUN TUCKPETHON BEJU-
YUHBI X:

a)1,6)-1,8)0,r) 2.
Bapuanr 2

1. MaremaTndeckoe OXXKHJIaHUE TUCKPETHOW CITyYaiiHON BEJIMYUHBI TIOJCUUTHI-
BaeTcs 1Mo Gpopmyrie:
a) M(x)=x\p1 + x;p2 + ... T X,pu
0) M(x)=x; +x, + ... tx,
B) M(x)=p1 tp>+ ... T p,
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r) M(x) S R R
P P P

rme x; +x; + ... + x, — cilydailHble BeJIMYUHBI; p; + p, + ... + p, — BEPOATHOCTHU UX
IPOSIBJIEHUS, COOTBETCTBEHHO.

2. MaremaTnueckoe 0KUJIaHHE SIBISIETCS] aHAJIOTOM:
1) mucnepcun, 2) cpeaHero, 3) pazdopoca, 4) BEpOSTHOCTH.

3. AnuckpeTHas ciaydaiiHas BEJIMYMHA:
1) 3anonHseT NPOMEKYTOK, 2) TUIaBHas, 3) OTAEIbHbBIC U30JIUPOBAaHHBIE YUCa, 4) He-
3aBUCUMASL.

4. HenpepsIBHAs ciy4daiiHasl BEJIMYMHA:
1) 3anonHseT NPOMEKYTOK, 2) TUIaBHAs. 3) OTACIbHBIC U30JIUPOBaHHBIC YUCIa, 4) He-
3aBUCUMASL.

5. lucniepcus sBiIsieTcss MEPOU
1) MaTemaTuuecKoro oxxuaaHus, 2) cpeanero, 3) pazopoca. 4) BEpOSITHOCTH.

6. Jlucriepcus AMCKPETHOM CITy4ailHOM BEJIMUMHBI MTOJICYUTHIBAETCS 110 (PopMyIIe:
a) D(x) = M(x*) — M*(x)
6) D(x) = M(x")
B) D(x) = M*(x)
r) D(x) = M(x) + M’(x)
rae M(x) — mareMaTu4ecKoe OKUJIaHUEe CIIy4YalHON BEJTMYUHBI X.

7. I'paduk QyHKIMK TUIOTHOCTA HOPMAIBHOTO PaCIpeeieHus uMeeT popmy:
1) mapabo:bl, 2) KoJIOKOJIa, 3) BOTHYTOM 1yTH, 4) runepOobl.

8. I HOpMaJIbHOTO 3aKOHA PACHpPENEIeHUs] CPEAHUX 3HAYEHUH MO OTHOIIe-
HUIO K KpallHUM 3HAYCHUSIM:
1) onuHakoBo, 2) MeHblIIe, 3) HE3aBUCUMO, 4) OOJIbIIIE.

9. Bribepute popmMyiry BEpOSITHOCTH COOBITHS:
1) P(Hy=m*n, 2) P(H)=m+n, 3) P(H)=m/n, 4) P(H)=m-n.

10. BeposiTHOCTD KJ1acCHU€CKasi OTIIMYAETCS] OT CTATUCTUYECKON TEM, UTO:
1) knaccuyeckasi BEpOSITHOCTb BBIYUCIISETCS TIOCIIE OMbITA;
2) CTaTUCTUYECKASI BEPOSITHOCTH BBIYUCIISIETCS 10 ONBITA;
3) crarucThyeckas BEPOSITHOCTb BBIYMCIISIETCA O OIbITA, a KJIACCHUYECKasl BEPOST-
HOCTb BBIUUCIIAETCS MOCTIE ONbITA;
4) kmaccuueckasi BEpOSITHOCTh BBIYMCIIAETCS A0 OIbITa, @ CTaTUCTUYECKas BEPOST-
HOCTb BBIUUCIISIETCS MTOCIIE OMBITA.

11. BepossTHOCTH TOTO, YTO MPOM30ULIO COOBITHE A U cOOBITHE B, pH ycIo-
BUM, YTO COOBITHS 3aBUCUMBI:
1) (4N B)=P(A)+ P(B); 2) (AN B)=P(4)*F,(B); 3) X4 B)=PA)*P(B);
4) D(AUB)= P(4)+ P(B).

12. BeposSITHOCTB TOTO, YTO MPOU30LLIO COObITHE A UM cOObITHE B, ITpHU ycIlo-
BUU, YTO COOBITHSI COBMECTHBI:
1) 4N B)=P(4)+ P(B);2) A(An B)=P(A)*P(B); 3) (AU B)= P(4)*P(B);
4) A4 U B)= P(4)+ P(B)-P(ANB).
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13. BeposiTHOCTB IONIaiaHMsl B LIEJIb MIEPBBIM CTpeNKoM pasHa 0,9, a Broporo —
0,95. KakoBa BepOATHOCTb, YTO 1EJIb Oy/IeT MOpa)keHa XOTsl Obl OJHUM CTPEIIKOM:

a) 0,855, 0) 0,995?

14. KakoBa BEpOATHOCTD BBITAIUTH U3 36 KapT OHOBPEMEHHO ABYX JaM:
a) 1/105, 6) 2/36?

15. U3 190 neraneit mumb 1 sBisercs OpaxkoBaHHOW. CKONMBKO OpakOBaHHBIX
U3JIEIIMI MOKHO OXKMJIaTh B TApTUH ToBapa u3 950 uznenuii:

a) 5/190, 6) 5?

16. Ha rpynmy W3 mATHaAUATH YEJIOBEK BbIACHWIM 3 OujieTa Ha KOHIIEPT.
CKoOJIbKO BO3MOXKHO BapUAHTOB pacrpeiesieHus: OUIeTOB:

a) 2730, 6) 15* 3=45?

17.B rpynne 32 uenoBeka. HeoOxomumo wu30parh CTapoCTy, KYJIBTYpHO-
MacCOBBIH CEKTOp U mpodcoro3Horo auaepa. s moacuera crnocoOoB oOpa3oBaHUS
PYKOBOZSIIEH TPONKHU (OHO JIUIIO MOXKET 3aHUMAaTh TOJIBKO OAHMH MOCT) HEOOXOIUMO
MOJICUUTATD:

a) YMCJIO pa3MelleHU Oe3 MOBTOPEHUI;
0) 4KCIIO IEPECTAHOBOK;

B) UMCJIO COYETAHUH C MOBTOPEHUSIMHU;
I') YUCJIO pa3MelIEHUH C TOBTOPEHUSIMHU.

18. Jliss mojcyera TOTro, CKOJIBKO pa3HBIX TPEX3HAUHBIX YUCET MOXXHO COCTa-
BUTH U3 1Udp 3, 4, 5 pu yCIOBUM, YTO HU OJHA LIU(PPA HE MOBTOPSIOTCS HEOOXOAU-
MO IOACYUTATh:

a) YUCJIO MEePECTaHOBOK 0€3 MOBTOPEHUI;
0) YKCIIO COYCTAHUM;

B) YHCJIO IEPECTAHOBOK C IIOBTOPEHUSIMHY;
') YACIIO TOBTOPEHUI.

19. BepostHocTs nonananus B mueHb pasHa 0,4. Torma BeposTHOCTH HE ITO-
[acTh B MULIEHB!

a) 0,5;6) 0,6;8) 0,8;1)0,2.

20.Co6piTue C, 03HaUYaAOIIEEe YTO MPOU3OILIO U COObITHE A, U cOObITHE B, SIB-

JSIETCA:
a) oObeuHEHeM coObITU A U B;
0) nmepeceyeHueM coObITHI A U B;
B) pa3MeIleHrueM COObITHI A U B;
T') pa3HOCTh cOOBITUI A U B.
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10.

1.
12.
13.
14.
15.

BOHpOCbI AJIHA MIOATOTOBKHU K IK3aMEHY

MuoxectBo ([Tonsatue muoxkectna. [lonmHoxkecTBO. [lycToe MHOXKEeCTBO. PaBHbBIE
MHOkecTBa. OObenuHEeHHe JByX MHOXkecTB. llepeceueHue ABYyX MHOMKECTB.
Pa3nocth 1Byx MHOXECTB. JlOTOJTHEHHE MHOXKECTBA).

Komb6unaropuka (Pasmemenus. [lepecranoBku. Coueranus). Beibopku 6e3 mo-
BTOPEHUI U C IOBTOPEHUSMU.

Teopus BepositHocTelt Ciydaitabie coObiTus1. JlocTroBepHbIe cOOBITHA. HeBo3MOXK-
Hble coObITHS. OTHOIIEHUS MexXTy coObiTusiMu (CoBMecTHble coObITHs. Hecos-
MecTHbIe coObITus. [IpoTuBOomONOKHBIE coObITHs. He3zaBucumbie cobbitus). Ome-
paru Haj coobitusMu (O0benunenue coosrTuid. [lepeceuenne coObITHI).
OrnpeneneHue BEpOSITHOCTU. YCIIOBHAsI BEpOSTHOCTh. Kilaccuueckoe orpeneneHue
BEPOSATHOCTH COOBITUS. CTAaTUCTUYECKOE ONPEAETIEHUE BEPOSITHOCTU COOBITHS.
TeopeMa crokeHHs] BEpOSITHOCTENH HECOBMECTHBIX COObITHN. Teopema ClIoKEeHUs
BEPOSITHOCTEW COBMECTHBIX COOBITUH.

Teopema yMHOXEHHUSI BEpOSITHOCTEN HE3aBUCUMBIX cOObITHI. Teopema ymHOXKe-
HUSI BEPOSITHOCTEH 3aBUCUMBIX COOBITUH.

dopmyna noaHou BepoaTtHocTu. Dopmyna barieca. Popmyna bepHymm.

[Tonsarue cnyvaiinoit BeauuuHbl. Buasl ciydaiinbix BenuuuH (luckperHas Benu-
yuHa. HenpeppiBHas BenmnuuHa). Pacripenenenrue TMCKPETHON CIIydailHOM BETUYH-
Hbl. OyHKIMs pacnpezeneHus. [loHaTne mMareMaTH4ecKoro OXXKHUJaHUs (IIMCKpeT-
Hble cilyyailHble BennuuHbl). CBOMCTBa MareMaTuueckoro oxujaanus. [lonstue
TUCIEPCUM (IUCKPETHBIE Cily4ailHble BeJIMUMHbI). CBOMCTBA IUCIIEPCHUMN.

@yHKIMS U TUIOTHOCTh PAaCcHpeIeNICHUs] BEPOSITHOCTEHN (HEMPEPBIBHBIE CIIyYalHbIE
BEeJIMUYMHBI). MaTemarnueckoe oxuaanue. Jlucrnepcus. Mona. Meauana.
HopmanbsHoe pacnipenenenue. buHOMUaNIbHBIA 3aKOH pacupeneneHus. PaBaomep-
HBIM 3aKOH pacnpeneneHus. Pacnpenenenne Ilyaccona. IlokaszarenbHblii 3aKOH
pactpenenenus. JIokanbHas U HHTETpaIbHAs TeopeMa Jlamaca.

IIpenenbHbie TEOPEMBI TEOPUU BEPOSITHOCTEM.

MHuoromepHblie cinyuyaiiHbie BeimurHbl. KoBapuanys u ko3pUIUeHT KOppesiuu.
Ornpenenenue ci1y4aiiHOTO MpoLEecca U €ro XapaKTEPUCTUKH.

OcCHOBHBIE MOHATUS TEOPUH MACCOBOTO 0OCTY>KUBAHMSL.

[lenn Mapkosa.
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Yactb 2. <MATEMATHYECKASA CTATUCTUKA»

BBEJIEHUE

[enp n3ydeHUsT JUCIUTUTMHBI — TIO3HAKOMHUTH CTYJICHTOB CO CTaTHCTHYCCKU-
MU MeTOoJaMH O0OpaOOTKH Pe3yabTaTOB M3MEPCHHH, HAYYUTh WX WHTEPIPETHPOBATH,
TIOKa3aTh MPUKJIAAHOC 3HAYEHNE MAaTEMAaTUYECKUX 3HAHUHT

CTyaeHT TO/DKeH UMETh MPECTABICHUE O BAKHEHIIIMX MaTEMaTHIYCCKUX TTOHSI-
THUSX, HA OCHOBE KOTOPBIX BO3MOKHBI KOPPEKTHOE TIPUMECHEHHE MAaTEMAaTHYECKUX Me-
TOJIOB B PA3IMYHBIX BUAAX UCCIICTOBAHUMA.

[To oxoHYaHWM M3YYCHHSI Kypca CTYACHT JODKEH 3HATh:

- OCHOBHBIC 3aKOHBI paCIIpeICIICHHSI,

- 0 HOPMaJIbHOM PaclpeieNICHUH U €ro CBOWCTBAX;

- pa3nuuHbie (HOPMBI 3aKOHA OOJIBIINX YHCET,

- OCHOBBI CTaTUCTUYECKOTO OMMCAHUS;

- OCHOBHBIE TIOHATHS AUCTIEPCUOHHOTO aHAN3a.

[To oxoHYaHWM U3YYCHHS Kypca CTYACHT JOKEH YMETh:

- BBIYHCIISITh YHUCIIOBBIE XapPaKTEPUCTUKU BEIOOPKH;

- KO3 PUTIIHEHTBI KOPPEIALINH;

- COCTaBIISITh YPAaBHEHHUE PETPECCHUH.

- CTPOUTH TUCTOTPAMMY M TMOJUTOH YacTOT;

- BBIYUCIISITH HHTEPBAJIbHBIE OIICHKH, JJOBEPUTEIbHBIC MHTEPBAJIBI U 00JIACTH;

- IPOBOJUTH CTATUCTHYECKYIO TIPOBEPKY TUIIOTE3.

Kapra me:knpeaMeTHbIX cBsI3eil

CratucTHka MaTeMaTHYECKHUE Me-
TOABI U MOJIEIN

KOHOMHKO-
HccaenoBanue cucrem

yIpaBJICHUS

\

Maremarnueckas

CTAaTUCTHUKA

/

Teopus BeposAT-
HOCTEN

\

Nudopmarmonnsie TeXHO-
JIOTUU yNpaBIEHUs
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PABOYAS ITPOI'PAMMA

Tema 1. BapuanuoHHbIi psj
ITonsatue o BapuauMOHHOM psxe. YacTtoTbl M 4YacTHOCTH. Buiabl Bapuauuu.
JIMCKpeTHbIE U MHTEPBAJIbHBIE BapUALMOHHbBIE psi/ibl. | paHULIBI HHTEPBAJIOB U BEJIU-
yyuHa uHTepBaia. [InorHocte pacnpenenenus. Hakorennsie yactorsl. ['paduueckue
METOJbl M300paKeHHs] BapHALMOHHOIO psiia: TMOJUIOH, TMCTOrpamMMma, KymylisTa,
orusa. Buael mkasn.

Tema 2. YnciioBble XapaKTEePUCTHKU BAPHALMOHHOIO pPsjia
Cpenuss apudmernueckas u ee cBoiictBa. Kpantuinu. Moma. Menuana. [loka-
3aresid pa3dopoca MpU3HaKa: BapUaAIlMOHHBIN pa3Max, cpejiHee JMHEHHOEe OTKIOHEHHE,
JUCIIEPCHSI, CpeIHEee KBAIPaTHIeCKOEe OTKIOHEHHUE, KOA(P(UIIMEHT BapHalliH.

Tema 3. OcHOBHBIE 3aKOHBI paciipeae/IeHust

buHoMuanbHBIN 3aKOH paclnpenesieHus. PaBHOMEpHBIN 3aKOH pacupeieIeHuUs.
Pacnipenenenne Ilyaccona. IlokazarenbHblii 3akoH pactpeneneHus. HopmanpHOe
pacnpenenenue. CraHgapTHoe (HOPMUPOBAHHOE) HOPMAalIbHOE pacIlpeleeHuE.
BepositHOCTh mONIaiaHusl B 3aJlaHHBIM MHTEPBAJ HOPMAJIbHO PACIPEICIICHHOM CIy-
YalHOM BEJIMYMHBI. BEPOSITHOCTh 3aJaHHOTO OTKJIOHEHWS HOPMAJIBHO PaCIpEIeIICH-
HOW CJIy4alHOW BEJIIMYMHBI OT CBOEr0 MareMarhudeckoro oxkupanus. [IpaBuino Tpex
curM. JlokanbHas u uHTErpangpHas TeopeMsl Jlamiaca.

Tema 4. 3axoH 00JIBLIMX YK CEJT
[Tonsitue o 3akoHe Oompmux uyucen. HepaBenctBa MapkoBa, UeObliena.
Teopembr UebbiieBa, bepuymnu, Ilyaccona. Ilonarue o «ueHTpanbHOM MpeneabHON
Teopeme» JlsmyHoBa.

Tema 5. Bb100OpOYHBIN METOA U €ro 3HA4YeHHe

[Tonsitne BBIOOpOUHOTO MeTOoma. CTAaTUCTUYECKOE DPACTIPEICIICHHE BBIOOPKH.
I'enepanbHas u BBIOOpPOYHAsE COBOKYMHOCTh. CrmocoOsl 0TOOpa: coOCTBEHHO-
CJIy4aiHbIi (IOBTOPHBII U OECIIOBTOPHBIN ), MEXaHUYECKHUI, TUITMYECKUNA, CEPUIHBIMN.
OmubKu perucTpauud M Penpe3eHTaTUBHOCTU (CUCTEMATUYECKUE U CIy4YalHBIE).
Craructuyeckue OLIEHKU MapaMeTpoB paclpeiesieHus (CyIHOCTh TEOPUH OLIEHHUBA-
HUs1). TodeuHbIe OICHKH: TeHEPATLHON CpeHEN MO BEIOOPOYHON CpeaHEH, ToueuHas
OlICHKa TeHepajbHOi nucnepcuu. [lpenenvHas u cpeaHsiss ommOKa BBIOOPKH IS
cpenHend u nonu. MHTepBasibHble OLIEHKU. TOYHOCTH OLeHKU. JloBepuTenbHas BEpo-
SITHOCTb. [IOBEpPUTENBHBIM UHTEPBAJ Il OLEHKU T€HEPAIBHOUW CPENHEN HOPMAaJIbHO-
IO pacrpeieseHus Npyu U3BECTHOM M HEU3BECTHOM CPEIHEM KBaJpPaTUYECKOM OTKIIO-
HeHuu. JloBepuTenbHbI MHTEpBAJ JUIsl OLEHKU reHepanbHoul aonu. Heobxonumas
YUCJIIEHHOCTh BBIOOPKHU.
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Tema 6. CTaTHCcTHUYECKAs POBEPKA TMIIOTE3

3aKOHBI pacnpeaeieHus, IPUMEHIEMbIE B MaTeMaTH4YeCKoi cTtathucTuke: CTbio-
nenrta, Xu-kpajapar, @umepa. CTaTuCTUYECKUE TUIIOTE3bI UX BUABL. HyneBas u KOH-
Kypupytomas runore3sl. Ommoku [ u 11 poga. Yposens 3Haunmoctu. [lapamerpuye-
CKHE U HEMIAPaMETPUUYECKHUE TUIIOTE3bI. BBIsSBIEHNE pa3IuiMil B ypOBHE UCCIIENYEMOTO
npusHaka. U-kputepuii ManHa-Yutau. OnieHKa JOCTOBEPHOCTH CIABUIAa B 3HAUCHUAX
uccieayemoro npusHaka. G-kputepuil 3HakoB. Kpurepuii ;(2 ®puamana, T-Kpurepui
BuuikcoHa. BbIsBicHIe pa3iuumii B pacnpe/ie]eHNN PU3HaKa. ¥ -kpurtepuii ITupco-
Ha. A-xkpurepuii Konmoroposa-CmupHoBa. MHOTOQyHKIIMOHAJIBHBIE CTATUCTUYECKUE
xkpurepun. Kpurepui (p* — ymioBoe npeoOpa3zoBanue duniepa.

Tema 7. KoppeJssuMOHHbINA aHAIH3
Koppensaunonnas cBs3b U €€ CTaTUCTUYECKOE n3yueHue. JInHeitnas napHas pe-
rpeccusi. Koapduuuent xoppensuuu. JInHeWHbIH U paHroBblid KO3)PUIIUEHTHI KOp-
pemsituu. [IpoBepka rumnore3bl 0 3HAYUMOCTH BBIOOPOYHOTO KOA((dULIMEHTa KOoppe-
asiuuu. [locTpoeHue HOBEpUTENHHOTO MHTEpBaia JUisl KOd(puimeHTa Koppesiuu.
Henuneiinas perpeccus. [lapabonuueckas u runepOonnueckasi 3aBUCUMOCTH MEXKTY
3aBUCHMBIMU CIIyYalHBIMH BEJIMYMHAMU. MHOXKECTBEHHAsI KOPPEIALIUS.

Tema 8. [lucnepcoHHbIi aHATH3
[Tonarue aucnepcuoHHOrO aHanu3a. [1oAroToBka JaHHBIX K JUCIEPCUOHHOMY
ananu3y. OqHopaKTOPHBIA TUCTIEPCUOHHBIN aHATU3 ISl HECBSI3AaHHBIX U CBSI3aHHBIX
BBIOOPOK. /[ByX(haKTOpHBIN AUCTICPCUOHHBIN aHAIN3 ISl HECBA3aHHBIX M CBSI3aHHBIX
BBIOOPOK.

Tema 9. IlpyMeHeHHe KOMNIBIOTEPHBIX POrPaMM
MPHU CTATUCTUYECKOH 00padoTKe TaHHBIX
Bo3moxknoctu snekrponsbix Tabauiy EXCEL. Bo3MOXHOCTH TPUKIIATHOTO
naketa STATISTICA. KoMnblOTEpHBIN MPAKTUKYM.
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KPATKUH KYPC JIEKIIUH

BBenenue

Craructuka — Hayka, U3ydarolas MeTojibl coopa, 00paboTKH (akToB U AaH-
HBIX B 00JIaCTH YEJIOBEUECKON JAESATENbHOCTH U MIPUPOAHBIX SBJICHUM.

B Hamewm Kkypce, KOTOpbI MOKHO CUMTaTh BBEIEHUEM B Kypc «CTaTHUCTHKay,
peub OyZeT MATH O TaK Ha3blBAEMOM NPUKIIAJHOW CTATUCTHKE, O CYIIHOCTH CIIELH-
aJIbHBIX METO/I0B cOOpa, 00pabOTKK M aHaIu3a UH(POPMALIUU U, KPOME TOTO, O IpPaK-
TUYECKUX IPHUEMax BBINOJIHEHUS CBSI3aHHBIX C 3TUM pAcyeToB C NMPUMEHEHHEM HH-
(opMaIOHHBIX TEXHOJIOTUH.

OcHOBHasl 1IeJIb MaTeMaTUYeCKOW CTATUCTHUKUM — TMOdydeHHe U oOpaboTka
JAHHBIX JUI CTATUCTUYECKH 3HAUMMOM NOIJEP/KKH MpOLEecca MPUHATHS PELICHUH,
HanpHUMep, IPU PELICHUH 3a]1a4 [IJIaHUPOBAHMSL, IPABIEHUS, IPOTrHO3UPOBAHHUS.

AHanmuTu4yeckre MeTo[bl MaTEMaTUYECKOM CTAaTUCTUKH MO3BOJISIOT HA OCHOBA-
HUU BBIOOPOYHBIX HAOJIOACHUI cllenarh CTATUCTUYECKH 3HAUYMMBbIE BBIBOJBI O HAJIM-
YUU 3aKOHOMEPHOCTEH Il BCEU COBOKYITHOCTH.

INKAJIBI U3BMEPEHUS
N3mepenne — npunuchiBaHUE CUMBOJIOB 00BEKTaM WJIM COOBITHUSAM B COOTBET-
CTBHHU C OIpEJCICHHBIMU TTpaBuiaaMu. CylIeCTBYET YEThIPE TUIIA KA U3MEPEHUM.
TabOmuna 1
THUNbI HIKAJ

HIkana XapaKTepuCTUKa [Ipumep Jlomy CTHMBIH MeTOx
00paboTKH

[IIxana OOBEKTHI KIacCUDHUITUPOBAHBI Paca, uper Mertox y*, GHHOMH-

HaHMEHOBa- 10 Ha3BaHMUIO, a KJIacCchl 0003Ha- | IV1a3, HoMepa aJbHBIA KPpUTEPUI M1,

HHUH yeHbl HoMepamu. To, uTo oquH | Ha QyTOONKAX, | yrmoBoe mpeobpaso-
HOMCD 0O0JIbIIIE APYTroro HE 1o- HOMCpa Ha Ma- BaHUeE (I)Hmepa ¢*
BOPUT O Pa3HUIIE B CBOMCTBAX, LIMHAX
3a UCKJIFOYEHUEM TOTO, UTO OHU
OTINYAIOTCS

[IIxana mo- OO6mwexThl KiaccuduimpoBansl o | Harpaasl 3a U-kpurepuit Manna-

paaka TIPUHITUITY «OO0JIBITIC-MEHBIIICY, 3aCiIyTy, BOCH- | YUTHH, lz-KpHTeme
T.€. COOTBETCTBYIOILIE 3HAYCHHUSI, | HBIC PAHTH, I[Tupcona, A-kpute-
MPUCBaNBACMBIC TIPEIMETAM, OT- | TBEPAOCTb MU- | puii KonMoroposa-
PaxKarOT KOJINICCTBO, CBOﬁCTBa, HCPAJIOB CMI/IpHOBa, YTJIOBOE
OJIHAKO paBHBIC Pa3HOCTHU HE npeo6pa3033HHe
03HAuYar0T PaBHbIE PA3HOCTHU B dumrepa (p* W 1p.
KOJINYECTBE, CBOMCTBAX

[Ixana un- Knaccuduimpyer 0OBeKTHI 110 Temneparypa U-kputepuiit Manna-

TepBaJIOB NPUHIHIY «Gobiie Ha onpene- | o C°, kaneH- YurHuy, Zz-KpI/ITepl/If/'I
JIEHHOE KOJINYECTBO €/IMHHULL, AapHO€ BpeMs | [Tupcona, A-Kpute-
MCHBIIIC Ha OIPEACIICHHOC KOJIM- pI/Iﬁ Ko JIMOTOPOBA-
4eCTBO eAuHULY. CyllecTByeT CMHUpHOBa, YIJIIOBOE
CAMHUIAa U3MCPCHUA. PaBnbie Hpe06pa3()]3aH1/1e
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Pa3HOCTH MPUIKCHIBAEMbBIX YHCET dymrepa ¢ U ap.
03Ha4YaroT PaBHBIE PA3HOCTHU B
cBoiicTBax. Hynb HE 03Hauaer
OTCYTCTBHUE CBOMCTBA.

[lIxana otHo- | Knaccupunmpyet o0bekThI po- | Bec, poct JIroObie MeTobI Ma-
IeHUH MOPLHOHAIBHO CTENIEHHU BbIpa- TEMaTHU4eCKOM CTa-
KECHHOCTH U3MEPSIEMOT0O CBOM- TUCTUKH

ctBa. Hoisb yka3biBaeT Ha
OTCYTCTBHUE CBOMCTBA.

BAPUAIIMOHHBIE PAJIbI
OcHoBHBIE OnpeaeTeHust

[lepBplif mar Ha MYTH CTATUCTHUYECKOM OOpAaOOTKM JAHHBIX 3aKJIIOYAETCs B
IpyHIMPOBKE MOTYUYEHHBIX PE3YJIbTATOB U UX MPEACTABICHUHU B BUAE CBOIHBIX TAOIULI.
[Ipu pacnpenesneHny 4J€HOB COBOKYIHOCTH B PAJl IPECIEAYIOTCS ONpeAe/ICHHbIE 1ie-
au. OHa U3 HUX — PACKPBITHE 3aKOHOMEPHOCTH BapbUPOBAHUS M3y4aeMOIo MpU3Ha-
ka. [losToMy K psfiam pacripenieieHust NPeabsBIsSIOTCS CIeayol1e TpeOOBaHUS:

1) oHU TOJKHBI OBITH JIETKO 0003PUMBI;

2) XOpOoII0 WITIOCTPUPOBATH 3aKOHOMEPHOCTH BaApbUPOBAHUSI.

Pesynprarel HaOmofeHU, B OOIIEM Ciy4yae psiji YMCEN, PAcIOJIOKEHHBIX B
oecrniopsiike, HEOOXOIMMO YMOPSIOYUTH (MPOPAHKUPOBATH). PaHKUpoBaTh MOXKHO
KakK 0 BO3pAacTaHMIO, TaK U MO yObIBaHUIO Mpu3Haka. [locie omepaiuu pankupoBa-
HUSI OTIBITHBIC JTAHHBIE MOXKHO CTPYIIHPOBATH TaK, YTOObI B KaXKJI0M IPYyIINe NpU3HAK
OPUHUMAJ OJIHO U TO K€ 3HAYEHHUE, KOTOpOe HaszblBaeTcs BapuaHrta (x;). Yucmno ane-
MEHTOB B Ka)0¥l Ipynie Ha3bIBAETCA YaCTOTOW BapuaHThI (#;). Pasmaxom BbIOOpKH
HA3bIBAETCS PA3HOCTh HAUOOJIbIIIEH U HAUMEHbIIEH BapUaHT.

Takol yHOpsiAOYEHHBIN psAJ PacCIpelesIeHusl, B KOTOPOM YyKa3aHa IIOBTOpsiE-
MOCTh BapHaHT, IPUHAAJIEKAIINX K JAHHOW COBOKYIHOCTH, HA3bIBAE€TCS BapUal[MOH-
HBIM psaoM. Takum oOpa3om, yucia, KOTOPhIE XapaKTepU3yIOT BCTPEUAeMOCTh OT-
JEIbHBIX BapUaHT B UCXOAHON COBOKYITHOCTH, HAa3bIBAIOT BECAMU WJIA YACTOTAMU.

[Ipu3naku npuHATO 0003HAYATH MPOMUCHBIMU OyKBaMU JATMHCKOTO ajidaBu-
Ta — X, Y, Z, ..., a UX YUCJIEHHbIC 3HAYEHNUS, T.€. BAPUAHTBl — COOTBETCTBYIOILINMU
CTPOUHBIMH OYKBaMHU — X1, X2, X3,...; V1, V2, V3,... U T.J. HacToThl 0003HauaroTCA J1a-
TUHCKOM CTpOYHOU OykBOii p. OOIIee YKCIIO BapuUaHT, BXOAAIIMX B COCTaB JaHHOU
COBOKYITHOCTH, Ha3bIBAETCA 00HEMOM BBIOOPKH M 0003HAYaeTCs JAaTMHCKUMU OyKBa-
MU 1 uina N. OOuias cyMMa 4acToT paBHa 00bEMY COBOKYIHOCTH 1: 2p = p; + p, +
+ p3 +... = n. YacToTbl — 3TO abCONIOTHBIE Beca OTIEIbHBIX BapuaHT. OHU MOTYT
OBITh BBIPQKEHBI U B OTHOCUTEJBHBIX 3HAYCHUSX BapbHPYIOLIEr0 MpH3HAKA, T.€. B
JOJISIX €IMHUILIBI WIIA K€ B MPOIEHTAX MO OTHOIICHUIO K 00Iel YUCIEHHOCTH Bapu-
aHT JAaHHOM COBOKYNHOCTU. B Takux ciydasx Beca Ha3bIBAIOTCS OTHOCHUTEJIbHBIMU
yacToTaMu WM 4dactocTsmMu. CymMa 4acTOCTEH, BbIpaKEHHasi B JOJISIX €IUHULIBI,
paBHseTcs equHuIe (Xp/n = 1), a cyMMa 4acTOCTEH, BRIpAKEHHAs B TIPOIEHTAX, PaB-
Ha 100 (100-Xp/n = 100).
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ITocTpoenne BapuanMoOHHBIX PSII0B

W3BecTHO /1Ba BUa BapUAIIMOHHBIX PAIOB: O€3WHTEPBaIbHBIC M HHTEPBAJIbHBIC.
Ho, xorna coBOKymHOCTH TOCTaTOYHO OOJbIIAs WM COCTOUT U3 HEMPEPHIBHBIX 3HAYE-
HU, 0e3MHTEPBAIbHBIA BAPUALIMOHHBIN PSIJI IJIOXO OTPaXKaeT 3aKOHOMEPHOCTH BapbH-
pOBaHUS MPHU3HAKOB. B Takux ciydasx IenecoodpazHee MOCTPOUTh WHTEPBATbHBIM
BapHALIMOHHBINA psifl. TeXHHWKA MOCTPOCHUS TAKOTO Psijia 3aKIIOYACTCS B CIIEIYIOUIEM.
Bcest Bapuanust npusHaka OT MUHUMAJIBHOTO J0 MAaKCMMaJIbHOIO pa3doMBaeTCs Ha paB-
HbI€ MHTEPBAJIbl HJIM MPOMEKYTKH, HA3bIBAEMbIC TaKkKe KJlacCaMu. 3aTeM BCE BapuaH-
Thl COBOKYITHOCTH PacCHpeessIFoTCs M0 3TUM KiiaccaM. B pe3ynbrare mnoiydaercs WH-
TEPBAJIbHBIN BApUAIMOHHBIN PANl, B KOTOPOM HYacTOTHl (p) OTHOCSTCS YXKEe HE K
OT/ENIbHBIM KOHKPETHBIM BapHaHTaM, Kak B O€3MHTEPBAIILHOM BapUAIIMOHHBIM PSITY, a
K YCTQHOBJICHHBIM KJIACCOBBIM MHTEPBAJIaM, T.€. OKa3bIBAIOTCS YACTOTAMHU HE BapHaHT,
a kiaccoB. [[ns sToro ompezaensemM 4yucio kiaccoB no dopmyne K = 1+3,32-Ign
(mo Crepmxkecy) wiu 1o Ta6u. 2. 3arem onpenensieM R = Xyax — Xoin-

Haxomum mupuny kiaccoBoro uareppaina h, mo gopmyne h=R/(K-1).

Haxoanm HIDKHIOIO TpaHMITy IEPBOTO Kiiacca 1Mo GopMylie Xy = Xy, — 0,5-4.

Ta0Gnua 2
O06bem BBIOOPKH 1 Yucno kinaccoB K

6—11 4
12-22 5
2346 6
47-93 7
94-187 8
188-377 9

378-755 10
7561515 11

1516-3050 12

HauvanbHble 1 KOHEUHbIE 3HAYEHHS] BCEX IMOCIEAYIOIIMX KJIACCOB MOXXHO BBI-
YUCJIHUTh IIyTEM MOCIEI0BATEIbHOIO MPUOABICHUS BEJIMUMHBI KJIACCOBOTO MHTEpBajia
K COOTBETCTBYIOILIUM 3HAYEHUSM IEPBOTO Kiacca.

[Ipumep nocTpoeHus: MHTEPBAIBLHOIO BAPUALIMOHHOTO psJa:

[TycTh n3MepeH HEKOTOPBIN HIKOHOMUYECKUH MToKa3zaresb B 30 pernoHax:
2329357 111823303618 11 813202527 143020202419 212622162625
33 27.

PaccraBum sKcriepuMeHTalbHbIE JaHHBIE B BO3PACTAIOLLEM MOPSIIKE:
781111131416 18 18 19202020 21 22 23 23 242525262627 27 29 30 30 33

35 36.
[To Tabmurie 2 onpenesnsieM YUCIIO KIACCOB.
Jna n=30 gucno xiaccoB K=6. HaiineM MUHUMaJIbHOE U MAaKCUMaJIbHOE 3Ha-
YEHHUS BAPUAHT: X,pin=/, Xmar=36. ONpeieIuM BaprualmOHHbIA pa3Max
R= XX min=36—7=29.
R 29

Onpenenum BEIMYMHY KJIACCOBOTO UHTEpBaa: /= < 151 58.
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1 1
X =Xy = A=T=29 =415 Xy = x4~ A=T7+29 =99

O06001mKM NoJTyYeHHBIE TaHHBIC B TAOJIUIIC:

Tabnuia 3

HOMepa KJ'IaCCOBBIC CepeI[I/IHHBIe YaCTOTEI Haxoruienurie
KJIaCCOB HWHTCPBAJIbL 3HAYCHUA KJIACCOB YaCTOThI

1 4,1-9.9 7 2 2

2 9,9-15,7 12,8 4 6

3 15,7-21,5 18,6 8 14

4 21,5-27,3 24 .4 10 24

5 27,3-33,1 30,2 4 28

6 33,1-38,9 36 2 30

I'paduueckoe npeacraBieHne BApUANNOHHBIX PSA0B
Bapuannonnsie psibpl U300pakaroT rpaduyueckyd ¢ MOMOINbIO MOJWIOHA, T'H-
CTOTPaMMBbl U KYMYJISITBI.
I'pacduk, Ha3bpIBaEMbIii THCTOTPAMMOM, MOIYyYaETCsl, €CIIM B MPSIMOYTOJIbHON CH-
CTeMe KOOPAMHAT OTIOKUTH TI0 OCH aOCIIMCC TPaHUIIbI KJIACCOB, a TI0 OCH OPAUHAT — UX
4acToThl. [ icTorpamma Ha puc.| mocTpoeHa Ha OCHOBAaHWU JTAHHBIX TAOIUIIBI 3.

12
10

7 12,8 18,6 244 30,2 36

Puc. 1. I'ucrorpamma pacnpenesieHus.

Ecnu cepenvHHbIE TOYKA BEPITUH MPSIMOYTOIHHUKOB THCTOTPAMMBI COSTHHUTH
MEXIy COOOM, MOMyduTCs TpauK TUCKPETHOTO BapbUPOBAHMS, HA3BIBAEMBIN TOJH-
TOHOM pacmupeneneHus. [[ns nuckpeTHoro (0€3MHTEPBATLHOTO) BApHUAIIMOHHOTO Psiaa
MOJINTOH YacTOT — 3TO JIOMaHasi, OTPE3KH KOTOPOH COEIUHSIIOT TOYKU (X, #1), (X2,

I’lz), ceey (Xk, I’lk).

12
10 2

; —\

6

. e N
2

0

7 12,8 18,6 24,4 30,2 36

Puc.2. ITonuron pacnpeneneHus.
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Kymynsita — nomanasi, coequHsonas TOYKy, a0CIHUCChl KOTOPbIX — 3HAYEHUS
BapuaHT (CepeuHHbIC 3HAYEHUS PsJia), a OPAUHATH — HAKOIUICHHBIE YACTOThI ATUX
3HAYECHUMU.

35
30 /0
0 il

0 -

—

T T T T T

7 12,8 18,6 24,4 30,2 36

Puc. 3. Kymynsra pacnpeneneHus.

YucsoBble XapaKTEPUCTUKY BAPUAIIMOHHBIX PSi/IOB
Mepwvi yenmpanvhoil menoenyuu
a) CpenHee apu(pMeTHYECKOE BAPUALIMOHHOIO Psiia HAXOAUTCS 10 (popmysie
Xep= (X1t txst L 4x,)/n.

0) Moia nMCKPETHOTrO BapUaIlMOHHOTO psijia — 3TO Hanbojee 4acTo BCTpeua-
foleecst 3HaueHue psnaa (M,).

B) MeauaHna JUCKPETHOTO BAapUAIIMOHHOTO psifa — CPEIHUM WICH YIOPsI0-
YEHHOTO JUCKPETHOTO BapHalmoHHoOro psiaa (M,). Eciu BapuaHTOB 4e€THOE KOJIHYe-
CTBO, TO M€JIMaHA — CPEAHEE U3 ABYX LIEHTPAIbHBIX 3HAYCHU.

JIns MHTEepBaJIbHOTO BapHAIMOHHOTO pPsja MEIuaHa MOXET OBbITh HaljeHa ¢
IIOMOIIBIO KyMYJISTHI, Kak a0cIucca TOYKH, OpJIMHAaTa KOTopoit — n/2. Moja uHTep-
BaJIbHOTO BapHAIMOHHOTO PsiJia MOXKET OBITh MPUOIMIKEHHO HalifiIeHa ¢ TIOMOIIBIO TH-
cTorpaMmsl (puc. 4).

[Ipn HanMuMM KpanHUX 3HAYECHUN MCIIOJIb30BAHUE MEJUAHBI U MOJbI B Kaye-
CTBE MEpPHI IICHTPAJILHON TEHACHITUU MPEINOUTUTEIbHEE, TaK KaK cpeaHee apudme-
TUYECKOE HanboJee YyBCTBUTEIBHO K KPAaHHUM 3HAYCHUSIM.

A

v

M,

Puc.4. HaxoxaeHvue MeIuanbl 10 TUCTOTPAMME.
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Mepwvi uzmenuusocmu
a) Bapuannonssliit pazmax R= X,,,—Xpin.-
1 n
6) Jlucrniepcus pacrpeneneHus HaXoauTes Mo popmyne: D = — > (x, —x,,)°.
niio

B) CrangapTHOE (CpeHeKBapaTHIECKOe) OTKIOHEHHE: S = /D .

S
r) K03(UIHEHT BapUaliK: V = x—100%
cp

Xapakmepucmuku MepPbl CKOUWEeHHoOCmu U ocmpoeeputuHHocmu

2l )
Koa¢pdurment acummeTpun moacunTeIBaeTcs o Gopmyne: 4=—> (x, —x

i=1

nS* 4
Eciu IMOCTPOCH HHTepBaHLHBIﬁ BapHaHHOHHBIﬁ pag, TO A IIOACUYCTA XapaK-
TCPUCTUK pAda MOXKHO HCIIOJB30BATh CPCAHHUC 3HAYCHUA KJIACCOB, YMHOXaAs HMX Ha
4acTOTy KJacca.

Koadumument skcnecca: E = ! Zn:(x[ —;)4 -3.
i=1

3ajanus ISl CaMOCTOSITEIbHOM padoThI:

1. lan psin pacmpeneneHus XO3sSHCTB Mo KoaudecTBy pabounx Ha 100 ra c/x
yronuii (n=60). IlocTpouTh MHTEpPBAJIbHBIN BapUALIMOHHBIA PSJ U ONPEAEIUTH €ro
XapaKTepUCTUKHU (MEpbl LEHTPAIbHON TEHIEHUNH, MEPbl U3MEHUYMBOCTH, CKOLIEHHO-
CTH Y OCTPOBEPIIMHHOCTH).
12,6,8,6,10,11,7,10,12,8,7,7,6,7,8,6,11,9, 11,9, 10, 11, 8, 10, 7, 8, &, 8, 11,
98,75,9,7,7,14,11,9 ,8,7,5,5,10,7,7,5, 8,10, 10, 15, 10, 10, 13, 12, 11, 15,
6, 13, 15.

2. Ilo cnucky Ha npeanpusatur yucautcs 100 pabounx, KOTOpbIe UMEIOT Clle-

IYIOLINME pa3psibl:
1,5,2,4,3,4,6,4,5,1,1,1,1,1,1,2,2,2,3,3,4,4,5,3,4,5,2,2,1,1,4,5,5, 5,
4,3,4,6,1,2,4,4,3,5,6,4,3,3,1,3,4,3,1,2,4,4,5,6,1,3,4,5,3,4,4,3,2,6,
1,2,4,5,3,3,2,3,6,4,3,4,5,3,3,2,6,3,3,4,5,4,4,3,3,2,1, 1,6, 5, 4, 3.

b b

CocraBuTh psij pacrnpezaeneHuss pabouux no paspsaaM. Hailtu HakorsieHHbIE
9acTOTHI U YacCTOCTU. Bapuarmonuslil paa n3o0pa3uts rpapudecku. Onpenenurs xa-
PAKTEpUCTUKH PAJA.

BBIBOPOUYHBINA METO/I

DTOT METOJl COCTOUT B TOM, UTO MO HEKOTOPOW YaCTU T€HEPaTbHON COBOKYIHO-
CTH (BBIOOPKH) BBIBOJUTCS CY>KJIEHUE O CBOMCTBAX BCEU reHEpalIbHOM COBOKYITHOCTH.

Cy111ecTBYIOT CIIEAYIOIINE TUITBI BEIOOPOK:

1. CoOGCcTBEHHO ciydaiiHasi: a) MOBTOpHas, 06) 6eCIOBTOpHASI.

2. Tunuueckass — reHepayibHasi COBOKYIHOCTh pa30uBaeTcs (IIpeaBapUTEIIbHO)
Ha rPYMITbI TUITUYECKUX 2JIEMEHTOB, 3aT€M BbIOOPKA OCYIIIECTBISIETCS B KOKIOM U3 HUX.

3. Mexannueckasi — oTOOp uepe3 onpeaeIeHHbI HHTEPBa.
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4. CepuitHas — oTOOp MPOU3BOAMTCS HE [0 OJHOMY JIEMEHTY, a CEPUSIMU IS
IPOBEACHUS CIUIOUTHOTO 00CIEeTOBAHMSL.

5. KomOuHMpoBaHHAsT — HMCTONB3YIOTCS TIEPEUHCICHHBIC TUITHI BHIOOPKU B CO-
YEeTaHHH.

To4yeuHble OLIEHKH
B kauecTBe TOUEUHBIX OLICHOK MCIOJB3YIOT Yallle BCEr0 MareMaTu4ecKoe 0KU-
JaHUE, TUCIIEPCUIO U T.J.
TodeuHasi OlleHKa T€HEPaJbHOM COBOKYITHOCTH — 3TO YHUCJIO, ONPEIEIISIEMOE
10 BBIOOpKE, 11l €€ 0003HAUYCHUS UCITONIB3YETCsI CUMBOJI O (TETTa).
@ — ToYe4Has OLEHKA BEIOOPKH.

KavecTBo ouieHKM @ ycTaHaBIMBAETCS O 3 CBOMCTBAM:

1. Cocmosmenvnocms — Tpenen BEPOSITHOCTA TOTO, YTO IIPU YBEIWYEHUH
o0bema BBIOOPKM N, BHIOOPOYHAs XAPAKTEPUCTUKA CTPEMUTCA K COOTBETCTBYIOIIEH
XapaKTepUCTUKE F€HEPAIbHON COBOKYITHOCTH.

2. Hecmewennocms. OueHka € Ha3bIBAETCS HECMELIEHHOM, €CIIM JUIS JIF0O0TO0

(uKkcupoBaHHOrO uKcIa HAOMIOAEHHH BHINONHIETCS paBeHcTBO: M( 6)=0, tTne @ —

OLICHKA I'€HepaIbHON XapaKTEpUCTUKHU O.
3. Dppexmusnocms. HecmetieHHas olieHKa & TeHEpPaIbHOM XapaKTePUCTUKH

T

O OyneT Ha3bIBaThCS HecMeujeHHOU 3pdekmusnoll, €Clii CPpeau BCEX HECMEIICHHBIX
OIICHOK OHAa OyJieT 00J1a/1aTh HAUMEHBIIEH TUCTICPCUCH.

OwubKu 8v100pKU
Yem MeHbIIIE pa3HOCTh ‘ Q-6 ‘,TGM TOYHEE OICHKA.

Bribopka Ha3bIBaeTCsi pENpe3eHTaTUBHOM, €CIM OHAa MaKCHUMaJbHO TOYHO
0TOOpaxkaeT 0COOEHHOCTH T€HEPATIbHON COBOKYITHOCTH.

Ounbku BEIOOPKH BO3HUKAIOT B PE3YJIbTATE:

- MaJIOro 00beMa BbIOOPKH;

- 6ombIIOrO pazdpoca MpU3HaKa;

- HETIPAaBUJILHOM OpraHu3aluy MeToja oociieoBaHus (Hanpumep, cyObeKTHUB-
HOCTh MCCIICIOBATEIIA).

Owubka cpeoneapupmemuuecxotl
[IycTh W3 OOHOW U TOM K€ N'€HEPAIbHOM COBOKYITHOCTH, PACHPENECICHHON 10
HOPMaJIbHOMY 3aKOHY, OTOOpPaHO KaKoe-TO KOJIMYECTBO # HE3aBHCHMBIX BBIOOPOK IO

n BapuaHT Kaxaou. Cpennee apudpmMeTnyeckoe 3TUX BbIOOPOK X, X,,......X, Oyner Ba-

PBUPOBATHLCS PALOM C TEHEPAILHOM cpeHei X .

OCHOBHBIM MEPHUJIOM BapHALMK SIBISIETCS CPEIHEKBAAPATUYHOE OTKIOHEHHE.
B Maremarnueckodl CTaTUCTUKE JI0KAa3aHO, YTO BBIOOPOUHBIE CPEIHHUE BaPbUPYIOTCS
OTHOCHUTEJILHO T€HEPAJIbHOIO NapamMeTpa B 7-pa3 MEHbIIE, YEM OT/IEJIbHbBIE BAPUAHTHI
reHepajbHOM COBOKYMHOCTHU. Torna ommoOka cpeHel apuMeTH4ecKon my Mmpu ciiy-
YailHOM MMOBTOPHOM OTOOpE pacCUUThIBAeTCs MO (hopmye:
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m. =

X

2
S
n

IIpu Gombmmx BIGOpKaX (1>300), /i, vn—1 He pasznuuaoTCs.

WuTepBanbHOM HA3BIBAIOT OICHKY, KOTOpAsi OMPEACTSeTCS ABYMS YHCIaMU —
rpanuiiaMu uHtepsaia. OHa Mo3BOJSET OTBETUTh HA BONPOC: BHYTPU KAKOTO UHTEP-
Bajia U C KaKOM BEPOSITHOCTBHIO HAXOJUTCS HEM3BECTHOE 3HAYEHHUE OLEHWBAEMOIO Ma-
pameTpa reiepaibHOM COBOKYITHOCTH.

[IpenenbHyt0 OmMMOKY BBIOOPKM MOXHO TOJCUMTaTh 1O dopmyne: A=tm,,
r1e { — HOPMHUPOBAHHOE OTKJIOHEHHE — «KO3(DPHUIMEHT noBepus», 3aBUCIIHIMA
OT BEPOSTHOCTH, C KOTOPOU TapaHTUPYyeTCs MpeneiabHas omrOKa BHIOOPKH.

Ha ocHoBanuu Tteopembl IIJI. YeOblmieBa MOXHO YTBEpKIaTb, YTO

PhX ﬁd—}‘ < AJ: @(t). Hambonee yacto BcTpedaromniuecs 3HadeHus (QyHkmum D(f)

npejcrasieHbl B Tabnuue 4. [IpenenbHas ommOka BBIOOPKHM MOXKET OBITh ONpeesieHa
C ONPEENIEHHON A0l BepOsATHOCTU. 3HaueHusl pyHKuuu Jlamnaca onpenenstor 3Ty
BEpOSITHOCTh. PaHee paccunTaHHble 3HAYEHUs OIIUOKHU COOTBETCTBYIOT BEPOSITHOCTH
npu =1.

Tabnuia 4.
t 1,000 1,960 2,000 2,580 3,000
D 0,683 0,950 0,954 0,990 0,997

Toraa npenenbHas omubOKa CpeTHETO JIs MIOBTOPHOUM BEIOOPKH paBHA!

2

S
A=tm_= twf—
n

[IpenenbHas ommbKa cpeaHero s 6eCroBTOPHON BRIOOPKHU:

I =t

Torma x— &SES?H A

Ipumep 1.

MeTtonom ciydaiiHOM MOBTOPHOW BBHIOOPKHU OBLIO B3SITO JAJISL MPOBEPKU HA BEC
200 mTyK neraneif. B pesynsrare ObLT yCTAHOBIEH cpenHumii Bec geranmu x=30 rp.,
npu $=4 rp. Paccunrarb cpeHIo0 OIIMOKY BBIOOPKH C BEPOSTHOCTHIO 0,954.

Pewenue.

C BepositHocThIO @=0,954 TpebyeTcs onpenenuTh npeaesbl, B KOTOPbIX HAXO0-
JUTCSL CPEIHUN BEC JI€TAJIM T€HEPaJIbHOM COBOKYITHOCTH.

[IpenenpHas ommnbOKa BEIOOPKU AJIsi CpEHEH, ITPU IOBTOPHOM OTOOpE, paccyu-
ThIBAa€TCA 10 PopMmyIie:

A =t,|—.

n
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Ecan nns mamrei 3amadu, To =2, A = 2%028 = 0.56. Torna JIOBEPUTEIIbHBIN WH-
TepBaJ JIJIsl CpeHEeN OyIeT pacCUUTHIBATHCS 1O (HhOpMyIIe:
x— &<x, <x+ A

30-0,56 < x,, <30 +0,56,
29,44 <x_, <30,56

PacueT 4nc/jieHHOCTH BbIOOPKH 110 opmyJie 6eCTOBTOPHOIO
U MOBTOPHOTO CJIy4ailHOro 0T0O0pa

[Ipu mpoBeneHnn CTAaTUCTUYECKUX HCCIEIOBAHUN CIIEAYeT BBISICHUTH HEOOXO-
TUMYIO0 YHCIICHHOCTh BBIOOPKH M3 T€HEpPAIbHOW COBOKYITHOCTH, YTOOBI 00ECIICUHTH
€e pernpe3eHTaTuBHOCTh. i ompeneneHus n HeoOX0AUMO 3a/1aTh HaJICKHOCTb, J10-
BEPUTEIILHYIO BEPOSITHOCTh @(f) OIIEHKH U TOYHOCTH (TIPEICIbHYIO OMMOKY BEIOOPKH
A). J1ns pacuera HeoOXOUMOW YHCICHHOCTU BBIOOPKU CIEAYET MCIOIb30BaTh Clie-
nytoue GopmMyIs:

1*S?
IIpH TTIOBTOPHOM OTOOpE 7 = i
t’S’N
AN +1S°

[TapameTp S He U3BECTEH /10 MCCIEIOBAaHUS HU ISl BBIOOPKHU, HU JUIsl T€He-
paIbHO#M COBOKYMHOCTH. [103TOMY Ha TpaKkTHKE MOJIB3YOTCS JUO0 JaHHBIMU TPEIbI-
AYIIETO WCCIIEAOBaHus, THO0 MIIOTAXKHOTO MCCIEA0BaHus, THOO0 Tpernoiaras pac-
npezeeHre OJIM3KUM K HOpMaJbHOMY:

JU1s1 6€CITIOBTOPHOTO OTOOpa: 1 =

Xooo = X
S — max 6 min ,

A1M00 MPOOHO UCCIENYIOT HEKOTOPOE KOJIMYECTBO JAHHBIX U MOJACYUTHIBAIOT JUCIIEP-

CHUIO U CPETHEKBAJPATUYECKOE OTKIIOHEHUE ITUX 3HAYEHUH.

Ipumep 2.

B paiione npoxxusaet 2000 cemeil. B nopsinke ciydailHOW O€CIOBTOPHOW BblI-
OOpKM TMpeAnoiaraercss ONpeneauTh CPeIHUNA pa3Mep CEeMbU NpPHU YCIOBHUH, YTO
omr0Ka BEIOOPOYHON cpefHeil He JoikHa npeBbiarh 0,8 yenoBeka, a cpelHeKBal-
paThyecKoe OTKJIIOHEHUE PaBHO 2 ¢ BEpOsATHOCTHIO 0,954,

Pewenue:

27272000

N=2000, 4=0,8, S=2, p=0,954, a 3Ha4uT, /=2, NOITOMY n = — 5 =24

0,872000 + 272

3agaHus 11 caMOCTOSTEIbHOM PadoThI

1. B opsinke ciydaiiHOM MOBTOPHOM BBIOOpPKH ObLIO oOcienoBano 900 nepe-
BbEB, 110 3THM JAHHBIM YCTAHOBJIEH CPEIHMI AMAMETP OLHOrO JaepeBa 235 MM H
cpenHee KBaJpaTH4ecKoe OTKJIOHEeHHE, paBHOe 27 MM. C BeposTtHOCcThIO 0,683 ormpe-
JIeJINTE TPAHMIIBI, B KOTOPHIX OyIeT HaXOAUThCS CPEIHUN AUAMETpP JIEPEBHEB B IeHE-
paIbHOM COBOKYITHOCTH.

2. /Ins ompeneneHuss CpeHEro pa3Mepa BKJIaJa BKIAAUYUKOB cOepOaHka, Iie
yucio BKJIATUMKOB paBHO 5000, HEOOXOAMMO MPOBECTH BBIOOPKY JIMLEBBIX CUETOB
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METOIOM MeEXaHHueckoro otoopa. llpeaBapuTenbHO YCTAHOBIEHO, YTO CpEAHEE
KBaJIpaTHYECKOE OTKJIIOHEHUE pa3MepoB BKJIAJI0B cocrtasisier 120 py6. Onpenenure
HEOOXO/IMMYIO0 YHUCIEHHOCTh BBIOOPKM MpPHU YCIOBUU, YTO C BeposiTHOCThiO 0,954
omrOKa BIOOPKH HE mpeBbICUT 10 pyo.

3. Ins ycraHoBieHUs cpenHero Bo3pacta S50 ThIC. yuTaTeneil OUOIMOTEKH
HEOOXOAMMO MPOBECTH BBIOOPKY M3 UUTATEIBCKUX KAPTOUEK METOJOM MEXaHHUYECKO-
ro oroopa. IlpeaBapuTenbHO yCTAHOBIEHO, YTO CPEIHEE KBaJApPaTUYECKOE OTKIIOHE-
HUe Bo3pacTa uutareneil paBHo 10 rogam. Onpenennure HEOOXOAUMYIO YHCIEHHOCTD
BbIOOPKH MPHU YCIOBHUH, YTO C BEpOSATHOCTHIO 0,997 ommbka BEIOOPKU HE MPEBBICUT
JBYX JIET.

HOPMAJIBHOE PACIIPEAEJIEHUE
KpuBast HopManbHOrO pacnpenenaeHus (puc. 5a cM. HUKE) aHAIUTUYECKU OIU-
CBIBAETCs YPABHECHUEM:

_ 1 _0’5_();_;4)2 (1)
u = 0\/2_/[ e

i€ ¥ — BBICOTa KPUBOM HaJl JHOOBIM 33JJaHHBIM 3HAaYEHUEM X;

O — CTAHJAPTHOE OTKIIOHEHUE;

X — 3HAYEHHE BAPUAHTHI;

M — maremarnyeckoe OKuJaHue, WIK CpeliHee apu(PMEeTHIECKOE 3HAYCHUE;

JT— YHUCIIO TIH, paBHOE 3,142;

€ — OCHOBaHME HATypaJIbHOTO Jiorapudma, pasaoe 2,718.

N3 3T0ii hopMyIibl BUIHO, YTO AJI PA3IMYHBIX 3HAYEHUN o U M MOXKET cylie-
CTBOBaTh OECKOHEYHOE MHOYKECTBO KPUBBIX HOPMaJbHOIO pacipeseneHus. Boipaxe-
Hue (x—M)/ o, BXozsiee B cOCTaB (OPMYIIbl, HA3bIBAETCSI HOPMUPOBAHHBIM OTKJIOHE-
HUEeM M oOo3Havaercsi OykBoil f. HopMmHpoBaHHOE OTKJIOHEHHE IIOKAa3bIBAaeT Ha
CKOJIBKO cUTM (0) (T.€. €AMHMI] MEPBI, KOTOPOH CIIY’)KUT CpeAHEE KBaJpaTUUYECKOe OT-
KJIOHEHHUE) Ta UM MHAsl BApUAHTA COBOKYIHOCTU OTKJIOHSIETCSI OT CPEIHETO YPOBHS
BapbUPYIOLIETO NIPU3HAKA.

0,25 04

s

0,15 A
wl N
S YA B BN
N

O 1

M-36 M-26 M-c M Mt+oc M+2c M+3c 3 2 -1 0 1 2 3
Puc. 5a. KpuBasi HOpMaJIbHOTO Puc. 56. Kpuas HopMaibHOTO
pacnpenenenust (M=7; c=2) pacnpenenenus (M=0; o=1)
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Brenem o6o3nauenue ¢ = (x—M)/o B popmyiy (1). Torma oHa mpuMeT BU:

1 o—0,5¢>
u=——+—-d" (2)
OAN2 7
N3 Bcero MHOXKECTBA KPUBBIX HOPMAIBHOTO paCIpeiesieHUsI BHIOEpEM KPHUBYIO,
1u1st kKotopoit M=0 u o=1. 3amenuB u Ha f(f) moaydum Gopmyiy:

1 -0,5¢?
S = E € (3)

3nech t — chydailHas BeJMYWHA, JJISI KOTOPOM MareMaTH4ecKoe OXKUJAHUE
PaBHO HYIIO, a CpeaHEee KBaIpaTHUEeCKOe OTKJIOHEHHEe — enuHuile. [ paduk ypaBHe-
Hust (3) g M=0 u o=1 sBisieTcs Takke KPUBOM HOPMAJIbLHOTO pacupeseiaeHus (puc.
50) 1 Ha3pIBAETCS CMHUYHOW HOpMaJIbHOW KpuBOW. EnMHUYHAS HOpMaibHasE KpUBasI
— 0co0ast KpuBasi, Tak KaKk ee BhIOpaiu Kak CTaHIapT HOPMAJIbHOTO pacipeieseHusI.

[Mnomans mox xkpusoit (puc. 50), omuchiBaeMol ypaBHEeHUEM (&), paBHA €1u-
Huie. Ecnu ee npunsath 3a 100%, To 14151 3HaU€HUH ¢ B Ipeenax:

ot —1 1o +1 pacnonoxeno 68,3% Bcel moMANH;

ot —2 10 +2 pacnonoxeno 95,4% Bcelt momany;

ot —3 10 +3 pacnonoxeHo 99,7% Bceil miomaIu.

CrnenoBateibHO, BEPOSITHOCTD p JIIOOOW BapUaHThl HOPMAJIBLHOTO pacIpejelie-
HUS HaXOJUTCSI B IIpeieliax:

ot —1 o +1 paBna 0,683;

oT —2 110 +2 pasna 0,954;

ot —3 10 +3 paBna 0,997.

OTU BBIBOJBI MOXHO PACIPOCTPAHUTH U HA JIF0OOE€ HOpMAJIbHOE pacmpesere-
HUE C MAaTEMaTUYECKUM OXXKHJAaHUEM M U CpEeTHUM KBaJIpaTUYECKUM OTKIIOHEHHEM O.
Jliist mo6oro HOpMaTbHOTO pactpenenaeHus (puc. 5):

1) 68,3% mutomaau moa KpUBOH JISKUT B Tipeneniax ot M—o no M+ o,

2) 95,4% nnoiaay noa KpUBOM JEXKUT B ripeAenax or M—2o no M+2c,

3) 99,7% muomaau moa KpUBOH JISKUT B Tipeneniax ot M—3 o no M+3o.

DTO 03HAYAET, YTO CIydailHas BEIMYMHA X HAXOJUTCS B AUAa30HE:

M—-0<x < M+o ¢ BeposiTHOCTBIO p=0,683;

M=20<x < M+2c c BepoarHocThio p=0,954;

M=-3 0 <x <M+3 o c BepoarHocThto p=0,997.

IIpoBepka HOPMAJILHOCTH pacnpeaeIeHus MPU3HAKA
110 N0KA3aTeJIAM ACHMMETPHUH U JKCIecca
OueHKky Ha HOPMaJIbHOCTb pacHpenesieHus MTPU3HAKOB MOXKHO NMPOU3BECTH U
10 BEJIMYMHE MOKa3aTelied acuMMETpUH U 3Kkcuecca. [lokasarenn acuMMeTpUH U SKC-
L€CCa BBIYUCIISIFOTCS IO U3BECTHBIM (DOPMYIIaMm:

-\3 _
_ > (¥~ %) >(x, —x)*
Ay ==, Exgy ==—=3
n-o n- d
Kak u apyrue BbIOOpOYHbIE MTOKA3aTeNN, aCUMMETPUS U IKCIIECC SBIISIFOTCS Be-

TMYUHAMH ciaydaiHbiMu. [losTomMy HeoOXomuMma cratucThyeckasl OIeHKa JOCTOBEp-
HOCTH MX BBIOOPOUYHBIX MTOKa3aTeseH.
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[Toka3zarenu aCUMMETPHUH U 3KCIECCA CBUAETENBCTBYIOT O JOCTOBEPHOM OTJIH-
YUU IMIUPHUYECKUX PACIPEACIICHU OT HOPMaJIbHOTO B TOM Clly4ae, €CJIM OHHU Ipe-
BBIIIAIOT KPUTHYECKUE 3HaueHus. KpuTuyeckue 3HAU€HHUS MOXKHO BBIYUCIUTH IIO
dopmynam, npenioxeHHsiM E.W. [1ycThuibHUKOM:
6-(n—1) 24-n-(n-2)-(n-3)
ASé6:3' —_— Exéézs. 5 ,
(n+1)-(n+3) (n+17-(n+3)-(n+5)
7€ 7 — KOJIMYECTBO HAOIIOACHU.
Ecmu AS,,,>AS, U EXoy>EX,y,, TO SMIMPUYECKOE PACIPEACICHHE OTIMYACTCS
OT HOPMAJIBHOTO.

CTATUCTUYECKAS ITIPOBEPKA I'MIIOTE3

CrarnucTu4ecKor TUIOTE30M HA3bIBAETCS BCSIKOE BBICKA3bIBAHWE O I'€HEPATIBHOU
COBOKYITHOCTH, ITPOBEPsieMOe 1O BbIOOpKe. CTaTUCTUYECKUE TUTIOTE3bI JISTISTCS Ha:

1) [TapameTpudeckre — 3TO TUIOTE3bI, CPOPMYTUPOBAHHBIC OTHOCUTENIHHO Ma-
paMeTpoB (CpeaHEro 3HaYCHUsI, TUCIIEPCUU U T.]1.) paCIpeiesIeHUs U3BECTHOTO BU/IA;

2) HenapameTrpuueckue — 3TO THUIOTE3bI, CHOPMYITUPOBAHHBIE OTHOCUTEIIBHO
BUJIa pacupeesieHus (HarpuMep, onpesieeHrne o BHIOOPKE CTENEHU HOPMAJIbHOCTH
reHepaJIbHON COBOKYITHOCTH).

[Ipornecc mcnob30BaHUsI BEIOOPKH JJIsl POBEPKH THIIOTE3bl HA3BIBACTCS CTa-
TUCTUYECKUM JI0Ka3aTeIbCTBOM. OCHOBHYIO BBIJBUTAEMYIO THUIIOTE3y HA3bIBAIOT HY-
neBou Hy. Hapsiny ¢ HyneBOM ruIoTe30M pacCcMarpuBarOT €1 aJIbTEPHATUBHYIO /).

[Tapamerpruueckue MeToAbl — 3TO T€ METO/IbI, HCIIOJIb30BAHUE KOTOPBIX OCHO-
BAHO Ha 3HAHWU OIPEICICHHOIO 3aKOHa pacupeneneHusd. Hemapamerpuueckue Moryr
PUMEHSITHCS TIPH JIFOOOM 3aKOHE PACTIPEICIICHHUS.

CraTucTHyecKue KpUTepuu

CraTtucTuyeckuii KpUTepuili — 3TO peliarollee MpaBuio, 00ecreunBaroliee
IIPUHATHE UCTUHHOU U OTKJIOHEHUE JIOKHOU TMIIOTE3bI C BBICOKOM TOYHOCTBIO.

Craructudyeckre KpUTEpUU O3HAYarOT METOJ pacdeTa OIPENEJIEHHOIO 4ucia,
10 3HAYECHUIO KOTOPOI'O MOXKHO CYAUTH O IOATBEPKACHUU WIM OTKIIOHEHUMU TOU WU
WHOU TUIOTE3BI.

Korga mel roBOopHM, 4TO TOCTOBEPHOCTH PA3JIMUUN OIPEAEISUIOCH 1O ¢ KPUTE-
puto CThIOIEHTA, TO ATO O3HAYAeT, YTO MOJCUUTAHO #-(HaKTUUYECKOE OMPEICIICHHOE
YHUCJI0, PACCYUTAHHOE 110 ’TOMY METOZAY.

B OonpmmMHCTBE Clly4aeB KpPUTHMYECKUE 3HAYEHUS 3aBUCAT OT KOJIMYECTBA
HaAOJTIONEHNH U OT KOJIMYECTBA CTETICHEH CBOOOIBI, KOTOPHIE 0003HAYAIOTCS KaK V mim
n.

V=n'— 1 (n' — KoIM4YECTBO HHTEPBATIOB).

IIpu nmpoBeieHUM UCCIEAOBAHUN YPOBHEM CTaTUCTUYECKOW 3HAUMMOCTH Ha3bl-
BaCTCs YMUCII0, PABHOE BEPOATHOCTH, C KOTOPOU MbI OTKJIOHsAEM [H. Hanpumep, korna
MBI YKa3bIBA€M, YTO pa3jinuue J0CTOBEpHO Ha 1% ypoBHE 3HauMMocCTH, T.€. p<0,01 TO
MMEEM B BH]TY, UTO BEPOSATHOCTH TOTO, YTO PA3IN4Usl HeAOoCTOBEpHHI paBHa 0,01.

64



BrisiBiieHHE pa3iMYMil B YPOBHE HCCJIEYeMOI0 IMPU3HAKa
Kpumepuii U Manuna-Yumnu

Kpurepuit Manna-Yutau npumeHsieTcs JUisi HECBSI3aHHBIX BBIOOPOK U SIBJISIET-
Csl HETapaMeTPUUYECKUM KpUTEpUEM. DTOT KPUTEPHUM IIpelHa3HaYEeH JUIsl OLIEHKU pa3-
JUYUA MEXY JIByMsI BBIOOpKaMU MO YPOBHIO KaKOTO-JIMOO MpU3HAKa, KOJIUYECTBEH-
HO M3MepeHHOro. OH MO3BOJISIET BBISBIATH PA3IMUUs U MEXKY MaJbIMU BHIOOPKAMH.
JI71s1 OLIEHKH 110 3TOMY KPUTEPHIO BCE BapHaHThI MPU3HAKA CPABHUBAEMBIX COBOKYII-
HOCTEH paHXKUPYIOT B OAWH OOLIMU sl U HAXOJAT UX paHru. Panru HaxomsT o cie-
OYIOLMM TIpaBUJIaM: MEHbIIIEMY 3HAUYEHHUIO HAYUCISEeTCs MEHbIIMN paHr. HanmeHb-
nieMy 3Ha4eHUI0 Hauyucisercs panr 1. Eciam Heckonbko 3HAUY€HHWIl paBHBI, TO UM
HAYUCIIAETCA PAHT, IPEICTABISIIOMINNA CO00M cpeHee U3 TeX PAHrOB, KOTOPbHIE OHU
NOJTYYHIH Obl, eciii Obl OHU HE OBUTH PaBHHBI.

3areM paHT¥ CyMMUPYIOT OTJIEJILHO 0 KaxK10M BeiOOpKe. Eciu cpaBHUBaeMble
BBIOOPKH COBEPIICHHO HE OTIMYAIOTCA OAHA OT JAPYTOW, TO U CYMMBI HUX DPaHIOB
JOJKHBI OBITH PaBHBI MEXKIy COOOW. B MpOTUBHOM cilydyae Takoe paBeHCTBO HaOIIto-
narbesi He Oyzer. M uem 3HauuTenbHEee pacXokJIEeHUE MEXIY BbIOOpKaMH, TeM OOJIb-
i€ pa3HUlla MEXAy CyMMaMH MX PaHIOB. A TaK KaK YKa3aHHbIE Pa3IMyuds MOTYT
OBITH CTy4YalHBIMU, OHU OIIEHUBAIOTCSI C IIOMOIIIBIO KPUTEPHSI, KOTOPBII BBIUUCISETCA
no crneaymoiuen popmyne:

U(]? - (nl : 7’12) +n, - (nx+1)/2 — T, 5

TJIe 1] U N, — KOJIMYECTBO UCIBITYEMbIX B BbIOOpKax 1 u 2;

T, — OosnbIiasi U3 PaHTOBBIX CYMM;

n, — 00beM BBIOOPKH C OOJIbILIEH CyMMOM PaHTOB.

Berancnennoe gaxrudeckoe 3HaueHue (Uy) cpaBHUBAETCS ¢ TaOJIMYHBIM CTaH-
naptHbeiM (Uy,) 3HaueHueM. [Ipu 3ToM MOXKET ObITh:

1) Uy > Uy, — pasnuuus OTCyTCTBYIOT;

2) Uy < Ugp0s — pasnuyms 10CTOBEpHBI Ha ypoBHE p=0,05;

3) Uy < Usp,01 — paszauuust 10CTOBEpHBI Ha yposHe p=0,01.

Ipumep 1. V nByx rpynn crynentoB Cankrt-IlerepOyprckoro ynusepcurera (y
(M3UKOB U TICUXOJIOTOB) ObLT U3MEpPEH ypoBeHb BepOasibHOTO (BW) 1 HeBepOabHOTO
(HBW) unTtennekra ¢ momoristo Meroauku Jl. Bekciepa, pesynbrarsl uamepenuss BU
KOTOPBIX MPEACTaBICHBI B TaOnuIax 5 u 6.

TaOmuma 5
Du3uku

NN 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14

Iloka-
3ar. | 132 | 134 | 124 | 132 | 135 | 132 | 131 | 132 | 121 | 127 | 136 | 129 | 136 | 136
BU

TaOmuma 6
Ilcuxonorn

NN 1 2 3 - 5 6 7 8 9 10 11 12
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Tloka-

3ar. 126 | 127 | 132 | 120 | 119 | 126 | 120 | 123 | 120 | 116 | 123 | 115
BU

Pewenue.

l'umore3a Hy cOCTOUT B TOM, YTO CTYAEHTHI-(DU3UKH HE MPEBOCXOIAT CTY/ICH-
TOB-TICUXOJIOTOB T10 YPOBHIO BepOaIbHOTO HHTEIIJIEKTA.

3aHeceM Bce mokasarenu B Tabnuily (Tadm. 7) B Bo3pacTarolieM MOpsiaKe, OT-
Meuas MPUHAJICKHOCTh Ka)KJI0ro MoKa3aresis K ToOW uin uHou rpynme. CHu3y moka-
3aTeied MPOCTaBUM paHTrd. ECIIM HECKOJIBKO MOKAa3aTeyied MMEKT OJWHAKOBBIE 3Ha-
YEHMs, TO OHHU BCE JIOJDKHBI UMETh OJIMHAKOBBIC paHTd. JJisi 3TOro CKIIAaJIbIBA€M BCE
MOPSIIKOBbIE HOMEPA HCHBITYEMBIX C OJMHAKOBBIMHM MOKA3aTEISIMU U JICJIUM Ha HX
yuciao. MBI MOJy4YuM YCpPEOHEHHBIE PAaHIM Ui OJWMHAKOBBIX MOKasareneu. Ilocie
3TOTO OMPEAEISIEM CYMMY PAHTOB ISl IEPBOM U JUIs1 BTOPOM TPYIIIL.

J{nst cTyIeHTOB-TIICUXO0JIOTOB S, = 93.5.

Jlist ctyneHToB-PU3nKoB S,, = 257,5.

TabGmura 7

NN 1 2 3 4 5 6 7 8 9 10 11 12 13

ITok. | 115 | 116 | 119 | 120 | 120 | 120 | 121 | 123 | 123 | 124 | 126 | 126 | 127

Panr | 1 | 2 | 3 | 5 | 5 | 5 | 7 [85[85] 10 [11,5|11,5] 135

Kon [/l ¢

NN 14 |15 |16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 26

ITox. | 127 [ 129 | 131 [ 132 | 132 | 132 | 132 | 132 | 134 | 135 | 136 | 136 | 136

Paur | 1351 15 |16 | 19 | 19 | 19 | 19 | 19 | 22 | 23 | 25 25 25

Kon | ¢ | p | P | D ||| o | | d | @ | ¢

Omnpenenum 3Hauenune kpurepus Uy,

U, = g M) s ss

ITo Tabmuie 9 (cm. [punoxkenwne 2) mus ny = 14 uny, = 12, U, = 51 nna p=0,05
u U, =38 nia p=0,01.
3nece Uy, < Uy, TO €cTb BBIOOPKH OTIMYAIOTCS, CTYAEHTHI-(PU3UKU IO Bep-

OaJIbHOMY MHTEJUIEKTY HPEBOCXOIAT CTYIAEHTOB-IICUXOJIOTOB C JOCTOBEPHOCTBIO
p=0,01.

OueHKa 10CTOBEPHOCTH CABUIA B 3HAYCHHUSIX MCCJIEIYyeMOro MPU3HaKa
T-kpumepuii Bunkokcona

JIaHHBIN KpUTEpUN TPUMEHSAETCS U1 CONOCTABIICHUS MOKa3arejleld U3MEpEH-
HBIX B JIBYX Pa3HbIX YCJIOBHSX Ha OJHOM U TOM e BbIOOpKe. OH MO3BOJISIET YCTAHO-
BUTh HE TOJIBKO HAIIPaBJIECHHOCTh U3MEHEHHI, HO U X BBIPAKEHHOCTbD, T.€. SIBISETCS
JIM CIIBUT TIOKa3aTesie B KAKOM-TO OJHOM HarpaBlieHUH 00Jjiee UHTCHCUBHBIM, YEM B
JIPYTOM.

Tunomeswi

Hy: IHTEHCUBHOCTDH CIBUTOB B TUIIMYHOM HAINPABIECHUH HE MPEBOCXOIUT WH-
TEHCUBHOCTH CJIBUTOB B HETUITMYHOM HAIIPABIICHUMU.
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H,: IHTEHCUBHOCTb CIIBUTOB B THUIIMYHOM HAIPaBJICHHUHU IPEBBIIIAET WUHTEH-
CHUBHOCTH CABHUI'OB B HETUITUYHOM HAIIPABJICHUH.

JlanHbIii MeTon npuMeHsieTcst mpu o0beme BbhiOopku 5<n<50. Ecnu caBura He
IIPOU30ILIO, TO TAKUE TaHHBIE UCKIIOYAOTCS U3 PACCMOTPEHUS.

JlaHHBIA METO COCTOUT B CIEAYIOIIEM:

- OIIPENEIISIETCS PA3HOCTh MEXKAY 3HAYEHUSIMUA BO BTOPOM U IIEPBOM 3aMepax;

- OIpeAesieTCd THIMYHOCTh CABHUIa (B MOJOKUTEIbHYIO MU OTPUIIATEIIbHYIO
CTOpPOHY);

- HAXOJIAT PAHTU a0COJIFOTHBIX BEJIMYUH 3TUX CJIBUTOB;

- MOJICYMTHIBAETCS CyMMa PAaHIOB, COOTBETCTBYIOIIMX CIBUIaM B HETHUIIUYHOM
HaIlpaBJICHUU,

- HalJICHHas CyMMa PaHIOB CPaBHMBAETCA C KPUTUYECKOH, €CIU Thyp < Tpum.,
TO CIIBUT B «THUIHMYHYIOY» CTOPOHY 110 MHTEHCUBHOCTH JOCTOBEPHO MPeodIagaeT.

Ipumep 2.

B BBIOOpKE TOCYmapcTBEHHBIX ciykamux T. Kazanu usMmepsics ypoBeHb dMO-
[IMOHATHHOW HAMPSHKEHHOCTH JI0 M TIOCIIE IPOBEACHMS yUueOHBIX 3aHsaTui B HCTHTY-
Te rocyaapcTBeHHO cmyxObl npu llpesunente PT. IloaTBepammack nau rumoresa
AKCIIEPUMEHTATOPOB O TOM, YTO MPOBEJICHHE YyUEOHBIX 3aHSATUNA CHOCOOCTBYET IO-
BBIIIICHUIO YPOBHS AMOIIMOHATILHON HanpsikeHHOCTU? JlaHHbBIE Mpe/iCTaBIeHbl B Ta0-
e 8.

Pewenue:
Kak BuguM u3 Tabmuipl 8 (CM. HUXKE) THIUYHBIM SBIISICTCS CABUT B OTpPHIIA-
TEJBLHYIO CTOPOHY, HETUITUYHBIM — B TMOJOXKUTEIbHYI0. CyMMa paHTOB HETUITUYHBIX

CIBUTOB paBHa:
1=1+2,5+7=10,5.

TaOmuma 8
YpoBEeHBb SMOLIMOHAIBHOMN Panro-
AOcCoIIoTHOE .
Kon numenn uc- HANPSKEHHOCTH BBIM HO-
Pa3zHoCTh | 3HaueHue pas-

MIBITYEMOIO 710 y4eOHBIX | TIOCJIe y4eOHBIX HocTH Mep pas-
3aHSATUH 3aHSATUI HOCTH

1 I. 64 25 -39 39 11

2 Koc. 77 50 —27 27 8

3 Kpus. 74 77 3 3 1

4 Kyp. 95 76 —-19 19 6

5 JL 105 67 -38 38 9,5

6 M. 83 75 -8 8 4

7 P. 73 77 4 4 2,5

8 C. 75 71 —4 4 2,5

9 T. 101 63 -38 38 9,5
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10 X. 97 122 25 25 7

11 IO. 78 60 -18 18 5

[To Tabnune kpuTnyeckux 3HaueHuu (tadm. 4 [lpunoxenus 2) mist n=11 npu
ypoBHe 3Hauumoctu p=0,05 T,,,,.=13, a snaumr, 7., < Ty, 1 CABUT B «TUIIHY-
HYI0» CTOPOHY [0 MHTEHCHUBHOCTH JIOCTOBEpHO Mpeobnanaer. [loaromy MHTEHCUB-
HOCTh OTPHIIATEIILHOTO CIBUTA ITOKA3aTelisi dMOIMOHATBLHOW HANMPsHKEHHOCTH TIpe-
BBIIIIAET  MHTEHCUBHOCTh  MojoxutTenbHoro  caura  (p=0,05). T'unmoresa
AKCIIEPUMEHTATOPOB O TOM, YTO MPOBEICHHE YUEOHBIX 3aHSATUNA CHOCOOCTBYET IO-
BBIIIICHUIO YPOBHS AMOIIMOHAIBLHON HANPsHDKEHHOCTH HE ToATBepaAmiack. Hamportus,
AMOIMOHAJIbHASI HAIPSHKEHHOCTD MOCJIE MPOBEACHUS 3aHATHI CHUXKACTCS.

BoisiBiieHHe pa3inumii B pacnpeaeieHUN NPU3HAKA
A-kpumepuu Konmoeoposa-CmupHosa

Kpurepuii A npegHazHadyeH AJis CONMOCTABICHUS JABYX PAacHpeeIeHU: dMIIu-
PUYECKOTO C TEOPETHUECKUM, HANpUMEpP, PABHOMEPHBIM WJIM HOPMAaJbHBIM, OJHOTO
SMIIUPUYECKOrO PACHpeIeICHUS C IPYTUM SIMIMPUUYECKUM pacipeieICHUEM.

Kpurepuii 1mo3Bossier HaWTH TOYKY, B KOTOPOM CyMMa HAKOIUICHHBIX PAaCXOX-
JICHUN MEX]y NByMS paclpeielieHUsIMH SBISETCS HauOOJNbIIeH, U OIEHUTh JOCTO-
BEPHOCTh ATOTO pacxokjeHus. [[aHHbIN KpuTepuii 0OBIYHO MPUMEHSETCS] Ha JOCTa-
TOYHO OOJIBIITUX BBIOOPKAX.

Tunomesui:

Hy: Paznuuus Mexay IByMsl paciipeielICHUSIMUA HEJIO CTOBEPHBI.

H,: Paznuuus Mexay IByMsl paclipeieICHUSIMU J10CTOBEPHBI.

B naHHOM MeToje COMOCTaBISIIOTCS CHavalla YacTOThl MO MEPBOMY pa3psay,
[IOTOM [0 CyMME I1€PBOI0, BTOPOT0 pa3psI0B U T.J., T.€. COIMOCTABISAIOTCS HAKOIICH-
HBIE YaCTOThI: AMIIMPUYECKHUE U TeopeTuueckue. Eciu pa3nuuusa Mexy pacnpeene-
HUSIMA CYHIIECTBEHHBI, TO B KaKOH-TO MOMEHT Pa3HOCTh HAKOIUICHHBIX YacTOT JO-
CTUTHET KPUTUYECKOTO 3HAUEHHUSI, U TOTJIa PA3INUUsl IPU3HAIOTCS TOCTOBEpHBIMU. B
dbopMyny KpuTepusi A BXOAUT dTa pa3HOCTh. YeM OoJiblile SMITUPUIECKOE 3HAUYCHUE A,
TeM OoJiee CyIIeCTBEHHBI Pa3Inyusl.

IIpumep 3.

B BbIOOpKE CTYAEHTOB TEXHUYECKHUX BY30B B Bo3pacte oT 19 no 22 nert, npoBo-
nuiicst tect Jlromepa B 8-1IBETHOM BapuaHTE. YCTAHOBJIEHO, UTO KENTHIM 1[BET MPE/-
MOYUTAETCA UCHBITYEMBIMHM 4Yalle, 4em oTBepraerca (tadna. 9). MoxHO au yTBep-
XKJaTh, YTO pacCIpe/ieSIeHUe KEITOro I[B€Ta MO BOCHMU MO3UIHUSAM OTIUYAETCS OT
pPaBHOMEPHOI0?

TabGnura 9
[To3ninu xenToro nBeTa
Pazpsaner 1 5 3 1 5 6 7 3 Cymma
MII. YaCTOTBI 24 25 13 8 15 10 9 8 102

Pewenue: 3anonHuM 1O NMPUBEICHHOMY BBIIIE aJTOPUTMY TAONHUIly pacdera
KpUTEpHsi, OMPEIEIHUB IO MOCIETHEMY CTOJIOIY HanOOMIBIIYI0 a0COMIOTHYIO BEJINYH-
HY Pa3sHOCTH MEXJy HAKOILUICHHBIMH SMIIMPUYECKHMHU M TEOPETUYECKUM YaCTOCTS-
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mu. HarmomMHuM, 9TO TIpy paBHOMEPHOM paCIHPENCICHUN Kaxaasi MO3UIIHAS U3 BOCHMH
OyIeT UMETh OJMHAKOBYIO TEOPETHUECKYIO 9acTOTY, paBHyt0 0,125.

Anax=0,135. Ecn d,,, 2 dypym., TO pA3INUUA MEKIY PACHPEACICHUSAMH MOTYT
CUMTAThCA AOCTOBEpHBIMU. Kputnueckue 3HaueHus npeacrapieHsl B [Ipuioxennn 2
(tabmn. 6), T.k. n>100, TO dy,,, paccunTbiBaeTcs 110 Gopmyie d,,, = d/~102

[Ipu yposHe 3HaunMocts p=0,05 d.,,, =136//102

dpum. =0,135.

Tak xax d,,,, = dipum., TO paclpeeneHne KeaToro UBETa 0 BOCbMHU MO3ULIHAM
OTJIIMYAETCSI OT PABHOMEPHOTO PaCIpeICIICHUS.

Tabnuma 10
Pacyet kputepus pu COMOCTABICHUH pacIpeie/ICHUs BEIOOPOB JKEJITOTO IBETA
C pPaBHOMEPHBIM pacIpeielieHueM

[Mozumuss | OMmnupu- | OMOUpu- Haxomuiennas Haxomuiennas
JKEIITOTO yeckas yeckas SMIIUPUYECKAs Teopernueckass | PasHocTh
L1BETA 4acToTa 4aCTOCTh 4aCTOCTh 4aCTOCTh

1 24 0,235 0,235 0,125 0,110
2 15 0,147 0,382 0,250 0,132
3 13 0,128 0,510 0,375 0,135
4 8 0,078 0,588 0,500 0,088
5 15 0,147 0,735 0,625 0,110
6 10 0,098 0,833 0,750 0,083
7 9 0,088 0,921 0,875 0,046
8 8 0,079 1,000 1,000 0,000

@*-xkpurepuii Puepa

Kpurepuit ¢+ ®umepa sBisercsi MHOTOQYHKIUOHAIBHBIM CTaTUCTUYECKUM
KPUTEPUEM UM NPENHA3HAYEH ISl CONOCTABIICHUS YPOBHEN HCCIEAYyEMOro IMPU3HAKA,
CABUTOB B 3HAYEHUSIX MCCIIETYEMOTO ITPU3HAKA U CPABHEHUS PACIIPEACIICHUMN.

Kpurepuit npumMeHuM Kak K HE3aBUCHUMbBIM, TaK U K CBSI3aHHBIM BBIOOpKaAM IIpH
UCIIOJIb30BaHMUH JIFOOOH MIKaJIbl U3MEPEHHMsI, HAYMHAsT ¢ HOMUHATUBHOW. [[st mpume-
HEHHUsSI KpUTEpHUs HEOOXOAMMO CBECTU JIOObIe JaHHbIE K aJbTEpHATUBHON IIKaje
«Ectb appext — Het addexrar.

Kpurepuii ¢* ®uiiepa npeaHazHauyeH AJisi COMOCTABIEHUS JIByX BBIOOPOK IO
4acTOTe BCTPEUAEMOCTH HHTEPECYIOIIero uccliiegoBarens 3¢ @dexkra myTeM OLEHKH
JIOCTOBEPHOCTH PA3IMUUNA MEXKAY MPOLIEHTHBIMU JOJSIMU JIBYX BBIOOPOK, B KOTOPBIX
3aperucTpupoBaH uHTepecyromuid Hac dpdext. [lpu 3TOM mpoBepstoTcs HyseBas U
aJbTEpPHATUBHAS TMIIOTE3BI.

Tunomeswi

Hy: Jlonsi, y xoTopo#t mposiBisieTcsi ucciemayemMblii a¢dext, B BoiOOpke 1 He
OoJpliie, YeM B BBIOOPKE 2.

H,: lons, y KOTOpOo HposiBISETCS nucciexyeMbiii 3pQext, B BoiOopke 1 60i1b-
11e, 4YeM B BBIOOpKeE 2.

CyTtb yrmoBoro npeoOpa3oBanust duiepa COCTOUT B MEPEBOAE MPOLIEHTHBIX
JIOJIEN B BEJIMYMHBI LIEHTPAJIBHOIO yIJla, KOTOPBIA U3MEPsETCs B paauaHax. bonplien
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IPOLIEHTHOM J0Jie OyJleT COOTBETCTBOBATh OONBIIMIA Yrojd ¢, a MEHbLIEH Jojie —
MEHBIIIUN YTOJI.

VYron ¢ B paaMaHax BBIYMCISETCS MO cienyromen Gopmyie: ¢ =2arcsin (\/?),
rae P — NpOUEHTHAst 1015, BEIPAXKEHHAS B TOJISIX €IMHUIIBI.

[Ipu namenenuu P ot 0 1o 1 yron ¢ ysenuuuaercs ot 0 o 7z (7= 3,14159...).

Bennuunel yma ¢ (B paauaHax) JUisl pa3HbIX POLEHTHBIX JOJIEH IPUBEACHBI B
[Ipunoxxennu.

DOMIIMPUYECKOE 3HAYEHUE KPUTEPHS BBIYUCIIETCS 1O PopMyIie:

o* =g, —,)- —:‘::
1 2

TJIe ¢, — yTOJI, COOTBETCTBYIOIIUI MIPOLIEHTHOM JI0J1€ TIEPBOM BHIOOPKH;
@» — yroJ, COOTBETCTBYIOILMIA MTPOLIEHTHOM J0JI€ BTOPOU BHIOOPKHU;
1y 1 ny — 00BEMBI IEPBOX U BTOPOIl BELIOOPOK, COOTBETCTBEHHO.

IIpouenypy onpeneneHus SMIMPUYECKOTO 3HAYEHUS (% PACCMOTPHUM Ha cle-
IYIOILEM IIPUMEDE.

IIpumep 4.

JIBe pa3Hble BHIOOPKH CTYIAEHTOB PEIIAIM HEKOTOPYIO 3ajady. B nepBoii BbIOOp-
ke u3 30 yenoBek ¢ Hero crpaBuiIKch 10 yenoBek, a BO BTOPOW BHIOOPKE U3 25 YelloBeK
15. Paznuuarorcs au B TPYIIIbI CTYACHTOB 10 YCIEIIHOCTH PEIICHUs 3a/1aun?

Pewenue.

B nepBom citydae npoiieHTHas 1011 pelnBIINX 3a1a4y (ecth 3¢ deKr) cocTa-
BuT (10:30) 100 = 33,3%, To ecthb, P; = 33,3% a BO BTOpOM cilydae J0Jsi PEHIMBIINX
3anaqy coctaBurt (15:25) 100 = 60%, To ectb, P, = 60%. JlocTOoBEpHO JI1 pa3aIuvaroT-
Cs1 3TU MPOLEHTHBIE JTOJIN TP IAHHBIX 11 U 1,7

ITo Tabmuue 1 Ipuioxenus 2 onpenensieM BEIUYUHbL @) U ¢, COOTBETCTBYIO-
e npoueHTHeIM noisMm Py = 33,3% u P, = 60%.

o =1,230;
o =1,772.
Takum oOpazoM, nosryuuM tadnuiry 11.
Tabmuna 11
Bri6opKa Pemunmu | He petmnum | Jlonist pemmBIimx Yroi ¢, COOTBETCTBYIOLIUN
3a7a4y 3a7a4y 3a7a4y J10JI€ PEHIMBIINX 33]1a49y
Bribopka 1 10 20 33,3% 1,772
Bri6opka 2 15 10 60% 1,230

OnpenenuM >MOUPUUECKOE 3HAYEHUE (@

o*, =|(1.230-1,772) - ,/33: ' 2255 =0,542- ‘/115—10 =2,001
=+

DOMNUpUYECKOE 3HAYECHUE KPUTEpUs ¢, CPABHUM C KPUTHUYECKUMU 3HAYCHH-
SIMUA KPUTEPUSL.

Kpuruueckue 3nadenus kpurepust ¢*,, (no I'yonepy E.B., 1978) paBusl 1,64
(mns p=0,05), 2,31 (ayst p=0,01) u 2,81 (151 p=0,001) (Tabnauua 2 [punoxenus 2).
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¢* 4 > ¢*p, COOTBETCTBYIOIMN YpOBHIO 3HaYMMOCTH p=0,05. Takum o6pazom,
H, orBepraercs, npunumaercs H,. Jloss nui, cupaBUBIIMXCSA C 33Ja4€d BO BTOPOU
BBIOOpKE OOJIbIIE, UEM B TIEPBOI.

Opnaxo, He Bceraa pe3yabraTbl HAOMIOIEHU MTPEICTABICHBI B BUIE «ECTh (-
dbexkr — HeT dddekray, MOITOMY BO3HHUKAET 3a/1a4a HAXOXKIACHUS TOH KPUTHYECKOM,
MIEPEIOMHOM TOYKH, KOTOPasi ObI IMO3BOJIMIIA TIEPEBECTH PE3YIbTAThl KOJTUYECTBEHHBIX
VU3MEPEHHUM K JaHHOMY BHUAY. Takyr NEPEIOMHYI0 TOYKY MOXKHO HAWTH, €CIU HC-
noJib30BaTh Kkputepuid @Dumiepa B couetaHun c Kpurepuem A-Konmoropona-
CmupnoBa. PaccMOTpuM NpruMep WITIOCTPUPYIOLINMA 3TO.

IIpumep S.

[IpoBonuiioCh TECTUPOBAHUE 3HAHMI MO MpeaMmeTy «Maremarudeckasl cTaTu-
CTUKa» CpEeIM CTYACHTOB, 3aKOHUMBIIHUX CpeIHUE NMpodeccuoHaIbHble y4eOHbIE 3a-
BEJICHUS Y 3aKOHYMBILIMX CPEIHIOK HIKOJy. IIponieHTHAs 1011 BBITOJHEHUS 3a1aHUs
npecrasieHa B Tabnuiel2 (cM. HUxe).

OnpenenumM TOYKY MAaKCUMaJIbHOTO PACXOXKICHUSI MEXKY JIByMs pacipeielie-
HUSIMU OTBETOB.

Tabnuua 12
Pacnipenenenne cTynqeHTOB, BBINOJIHUBIINX TECT
Yucao BEIMOIHUBLIMX JAHHYIO I0JT0 33JaHMSI
JloJ1s1 BBITIOJTHEHUS B KasK10fi KaTeropu
Sanart OxonuuBuime CIIO (n=45) | OKOHYMBIINE CPENHIOK MIKOIY (n=25
Ot 0 10 20% 4 5
ot 21 1040% 15 11
0141 o 60% 18 5
ot 61 1080% 7 4
ot 81 10100% 1 0

Tabmuna 13
Pacuyer MakcuManbHOM Pa3HOCTH HAKOIUJIEHHBIX YACTOCTEW B PaCIpEeaCIICHUsX,
BBITTIOJTHUBIIIUX TECT

Hucno BBITOIHUBIINX
JIAaHHYIO JOJIIO 3a/1a- YacTooTs Haxomiennas
Jons BeI- | HUA B KaXI0W Kare- 4aCTOCTh Pas-
ITOJTHEHHUS TOpUU
HOCTb
3a/1aHus OKOHYH- OKOHYH-
OKOHYM- | OKOHYWJIM | OKOHYH- i OKOHYH- 11 Cp
au CIIO | cp. mxomy | s CITO P- mu CIIO '
LIKOJTY LIKOJTY
0-20% 4 5 0,089 0,200 0,089 0,200 0,111
21-40% 15 11 0,333 0,440 0,422 0,640 0,218
41-60% 18 5 0,400 0,200 0,822 0,840 0,018
61-80% 7 4 0,156 0,160 0,978 1,000 0,022
81-100% 1 0 0,022 0 1,000 1,000 0

MakcumanbHasi BBISBIICHHAST MEXY JBYyMSI HAKOIUICHHBIMH IMITUPUYECKUMU
4acTOCTSIMU pasHOCTh cocTabisier 0,218. A, ciegoBaTeiabHO, T'PAaHUYHOW TOUKOU
«ectb 3 dexr — Het 3ddekray Oynem cunurarb 40%, T.e. «<d3PEHEKT eCTh», €CIU BbI-
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nosiHeHo oT 41 1o 100% 3amganus u ¢ dekra Het, ecnu BemoaHeHo oT 0 1o 40% 3a-
nanus. Takum oOpa3om, pacTpe/eieHue Mo MPOIIEHTHOMY BEITIOTHEHUIO 3a/1aHus Oy-
JeT CIeTYIOIIIM:

TabOnuna 14
Brinonueno 3amanns YactoTer
Oxonuusiux CIIII OKOHUYMBIIKX CP. IIKOIY
Ot 0 10 40% 19 16
Ot 41 1o 100% 26 9

IIo paccMOTpEeHHOMY BBILIE AITOPUTMY NPUMEHEHUs Kpurepus dumepa, no-
Jy4HM:

Tabmuma 15
BriGopka Or 41 Or 0 J107151 BBITTOJTHUBILIHX Yron ¢, COOTBETCTBY -
P 1o 100% 10 40% ot 41 mo 100% TOIUH JI0JIE PEIITUB-
X 3a0a9y
OKOHUMBIIIHX )
CITILI 26 19 57,8% 1727
OKOHYUBIINX 9 | 6 3690% 1 ’287
Cp. TIKOJTY

OmnpenensieM SMIMPUYECKOE 3HAYEHUE @*:
45-25
45+ 25

OMIuUpUYECKoe 3HaYUCHUE KPpUTEpUsl ¢*,,, CPABHUM C KPUTUUECKUMH 3HAUCHHU-
SIMH KPUTEPHUS.

Kpuruueckne 3nadeHus kpurepus ¢*,, (no I'yonepy E.B., 1978) paBuel 1,64
(mnsa p=0,05), 2,31 (mst p=0,01) .

¢* 4 > ¢*p, COOTBETCTBYIOIMN YpOBHIO 3HaYMMOCTH p=0,05. Takum o6pazom,
H, otBepraercs, npunuMaercs H;. Jlona nuu, cnpaBuBimxcsa ¢ tecrom Ha 41-100%
B rpymnmne, 3akoHuuBIIUX CIIO Oosbliie, yeM B BBHIOOpPKE, 3aKOHUMBILIUX CPEIHIOIO
IKOJTY.

o*, =|(1,727 -1287)- = 0,440-4,009 = 1,764.

3amanue 15 CAMOCTOSTEIbHON PadoThI

1. ITo nanubiM Tabmuusl 1 [Ipunoxenus 1 onpeneianTs CyHMIECTBEHHOCTh pas-
anunid Mexay nokasarensmu 1985, 1989, 1994, 1998 u 2000 rogos.

2. 1o nannbM Tabmues! 4 [punoxkenus 1 onpenenuTs CynIeCTBEHHOCTD CIIBH-
ra IpoAyKTUBHOCTH CKOTa M NTULBI 3a nepuoasl 1965-1985, 1985-1990 rr.

3. 1o nanubiM Tabnuubl 13 [punoxenust 1 onpenenutb, UCMIONb3YsS PACCMOT-
PEHHBIE BBIIIE KPUTEPHUH, SIBISIETCS JIM 3HAYUTEIBHBIM IMPUPOCT B OJIAroycTpoicTse
xunuiHoro ¢ponaa (1965 u 1980, 1980 u 1990 rozasi).

4. Ilo nanaeiM Tabmaunbl 14 Ilpunoxenus 1 onpeaenuTs, UCIONB3YsI PaCCMOT-
PEHHBIEC BBIIIE KPUTEPUH, 3HAYUTEIBHOCTh CIBUTrA YPOKAWHOCTU IO MPEICTABIICH-
HBIM IIEPUOJIAM.
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KOPPEJISAAIUOHHBIN AHAJIN3
JU7is BBISIBJICHUS CBA3M MEXK[Y MOKa3aTeNIMU MCHOIB3YIOT KOA(PPUIIUEHT KOp-
pensiiuu: auHeiHbli (1o [Mupcony) m panrossiil (mo Cnupmeny). JInHeHbI KO-
(ULMEHT KOppENsIUU UCIOJb3YEeTCs JUIsl BBISIBICHHS CBS3M Ha TE€X BBIOOpKaXx, I
pacnpeieJieHue NOJYMHEHO HOPMAJIbHOMY 3aKOHY; PAHIOBBIA KOA(P(GULHUEHT MpuMe-
HUM JJ1s J1H00bIX pactpeneneHuidl. Koagduiuent koppensuun usMeHsiercst B npese-
max oT —1 no 1 u o6o3HavaercH r.

Tabnuia 16
WNutepnperanus koddduImeHTa Koppensiuu

3HaueHue r Cuia cBsizu ['paduueckas naTepnperarus
1 Crporas npsiMasi CBsI3b 4
0,5<r<1 Cpennsist mpsimMasi CBSI3b 4
0 CBsi3b OTCYTCTBYET 4
—1<r<-0,5 Cpennsist oOpaTHas CBA3b 4

-1 Crporas oOpaTHasi CBsI3b

JIuneitHpiil K0 OUIMEHT KOPPEISAIUU OJICUUTHIBACTCA 110 (hopMyIie:
zle—xly-v)

RS N A

9 Xy —X
ITocne npeoOpa3oBaHMi NONYYHUM: 7, = L )
V5 =0 v -0
* =)V -()
Opnnaxo, i BBIYUCICHUS JTUHEHHOTO KOA(h(UIIMEHTa KOPPETIAIUd HEOOX0IH-
MO, 4TOOBI pacrpesesienne ObUI0 HOPMaJIbHBIM, MMOTOMY Ha HEOOJIBIINX BBIOOPKAX
CJIeTyeT NMPUMEHSTh PAHTOBBIM KOA(PGOUIIMEHT KOPPENSAIUU, KOTOPBIM BBIYUCISETCS
6> d}
nn® —1)

BETCTBYIOIIUX 3HAYCHUM.

o dopmyne: r, =1- , TIe n — 00bEeM BBIOOPKH, d; — Pa3HOCTh PAHTOB COOT-
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B npakTthueckux Mccie0OBaHUSIX O TECHOTE CBS3U CYIST IO BEJIMYHUHE BHIOO-
pouHOTO KOd(DPUITMEHTA KOPPEISIINN U TTOCKOILKY BBIYHCIICHHAS BEIMYUHA SBIISICTCS
BEJIMYMHOMN CITy4ailHOM, TO OILIEHUBAETCSl 3HAUUMOCTh KOA(PUIMeHTa KOppesiiuu 1o
t-ctatuctuke CThIofIeHTa ¢ (n—2) CTENeHsIMU CBOOOIBI:

- ran—2
—

Hynesas runoresza Hy — ko3 QUIMEHT KOPPENSLMHU HE SBIISIETCS CTaTUCTHYE-
CKM 3HAUMMBIM, T.€. JINHEWHAs KOPPESALMOHHAS CBA3b MEXKIY NEPEMEHHBIMU OTCYT-
CTBYET, aJIbTEpHATUBHAS rumnore3a H; — BHIOOPOUHBIN KOADOUIIMEHT 3HAYMMO OTIIH-
4aeTcsl OT HyJIA, T.€. MEX]y MMOKa3aTeIsiMi HAOMI0AaeTCsl TMHEHHAs KOPPEISIIMOHHAS
3aBUCUMOCTb. HyneBas runoresa OTBEPraeTcs, €ClH fpaon > iy, HA JAHHOM YPOBHE
3HAYUMOCTH. Ly, OTIpENENsaeTca no Tabmune 5 [punoxenns 2.

Ipumep 1. Pacuema panzosoeo koaghguyuenma xoppenayuu.

[IycTh npu UcCcaenOBaHUU JECITH YEIOBEK MOTYUYEHBI CIEIYIOIINE TTOKA3aTeNln
X u Y. BeIiCHUM, CyHIECTBYET JIM MEXKIY HUMU CBS3b. JlJIsI 3TOT0 MOJICYUTAEM PAHTO-
BbII KOA(DPUIIMEHT KOPPEALNU U JAAUM ero rpaduyecKyo HHTEPIPETAIHIO.

Tabmuma 17

X Y Haiinem panr (mopsakoBblii HOMEp 1O YOBIBAHHIO)
175 2 Ka)KI0ro U3 3Ha4eHU x u y: R, u R,. 3areM HaiijeM pa3HOCTH
176 3 COOTBETCTBYIOLIUX PAHIOB d, BO3BEAEM UX B KBAJpar, IOIY-
179 8 uuM psii 3HAYCHHH d . EcIM 3HAYCHHS OJMHAKOBBIE, TO MPHU-
180 9 IIACHIBAECTCS IPOMEKYTOUHBIM CPEHUI PAHT, HAIPUMeED, 6,5.
181 6 [TpocymmMupyem Ux U OACTaBUM B (popmyITy:
184 7 62 >
185 13 ==
186 11 n(n ~1)
191 10
192 12

TaOmuma 18

No X Y R, R, | d| d’

1 175 2 1 1 0 0

2 176 3 2 2 0 0

3 179 8 3 5 2 4

4 180 9 4 6 2 4

5 181 6 5 3 2 4

6 184 7 6 4 2 4

7 185 13 7 10 3 9

8 186 11 8 8 0 0

9 191 10 9 7 2 4

10 192 12 10 9 1 1

Cymma: 30
6*30
B namewm cinyyae: r, =1-———— =0,
10(10* —1)
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OneHnM 3HaYUMOCTh KOIPPUITMEHTA KOPPEIIALIUU:

. _081/10-2
6aéo (1 _ 0’8 12

=392.

[To Tabmuue 5 Ilpunokenus 2 omnpeaenseM, 4TO AJisi YPOBHS 3HAYMMOCTH
p=0,05 t,u,-=2,31. CiienoBarenbHO, BBIYMCIAECHHBIA KOI(DGULHUEHT KOPPESALNU 3HA-
YUMO OTJIMYAETCSA OT HYJIS M MEX]y MOoKa3aTeJsiMU X W ) HaOIromaercs JTUHEWHas

CBA3b BbIIIC CPCAHCTO.

JUtst rpaduyeckoid MHTEPIPETalUyd IO OCH X OTKJIAJbIBAIOTCA 3HAYEHUS IpH-

3HAKa X, 110 OCHU y — 3HA4YCHU IIPHU3HAKA ).

14 .
12 . 4
10
L J
8 L 4
L J

6 L 4

! 2

2 L 4

0 T T T T T T 1

174 176 178 180 182 184 186 188 192

194

Puc. 6. I'padmueckast unreprperaiusi kKod3PQPuimeHTa Koppesiuu.

IIpumep 2. Pacuem nunetino2o kodghguyuenma xoppenrayuu.

BrrsicHuTe HanmMuue CBA3M MEXAY MOKa3aTreIeM BJIIOKEHHS B PEKJIaMy M Cpel-
HUM JIOXOJIOM 110 JIaHHBIM, IPEJICTABICHHBIM B Ta0mwmie 19.

Tab6numa 19 Tab6auia 20
X \% X \% X XV v
5 10 5 10 25 50 100
8 1 8 1 64 8 1
13 5 13 5 169 65 25
3 8 3 8 9 24 64
10 4 10 4 100 40 16
8 7 8 7 64 56 49
4 9 4 9 16 36 81
7 0 7 0 49 0 0
9 6 9 6 81 54 36
2 2 2 2 4 4 4
10 3 10 3 100 30 9
Cymma 79 55 681 367 385

L 367-395

¥ J681-567+/385 - 275

ry=0,25.

AHaNIOTUYHO PaCcCMOTPCHHOMY PAHCC, aHAJIU3UPYCTCA 3HAUYMMOCTDL CBA3HU U dd-

eTcsi rpadpuueckas UHTEPIpPETALIHSL.
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PETPECCHOHHBIN AHAJIN3

N3yueHne KOpPPEISIMMOHHBIX 3aBUCUMOCTEH OCHOBBIBAETCS HA HCCIIEIOBAHUU
TaKUX CBSI3€M MEXy MEPEMEHHBIMU, IPU KOTOPHIX 3HAYEHUS OJTHOM MEePEMEHHOI (ee
MOKHO IPHUHATH 32 3aBUCHUMYIO NIEPEMEHHYI0) «B CPEIHEM» U3MEHSIIOTCS B 3aBHCH-
MOCTH OT TOT0, KAKH€ 3HAYEHUS IPUHUMAET APyTasi NIEPEMEHHAS.

TeopeTnyeckor JIUMHUEH PErpecCUy Ha3bIBACTCA Ta JIMHUSA, BOKPYI KOTOPOU
IPYHIIMPYIOTCS TOYKM KOPPEIALMOHHOIO IIOJA, U KOTOpas YKa3blBAET OCHOBHOE
HaIlpaBJIECHUE, OCHOBHYIO TEHJCHLIUIO CBS3U.

Teopernueckass JUHUS PETPECCUM JIOJKHA OTOOpa)kaTb M3MEHEHHE CPEIHUX
BEJIMUUH PE3yJIbTUPYIOIIETO MPU3HAKa ) 110 MEpe M3MEHEHUs1 (PaKTOPHOTO NMpHU3HAKA
x. CaenoBarenabHO, 3Ta JIMHUS JIOJKHA OBITH NMPOBEJIEHA TaK, YTOObI CyMMa OTKJIOHE-
HU TOYEK I10JI1 KOPPEISALUNA OT COOTBETCTBYIOLIUX TOUYEK TEOPETUYECKON JINHUM Pe-
rpeccud Obl1a Obl MUHUMAJIbHOW BEIMYMHON. BakKHBIM 3Tanmom perpecCHuOHHOIO
aHajM3a SBJISETCA ONpeleseHue TUIa (PYHKIUH, C IIOMOIIBIO0 KOTOPOH XapaKTepu3sy-
€TCsl 3aBUCUMOCTh MEXAy npu3Hakamu. [IpubausurtenbHOoe MpeAcTaBlIeHUEe O JIMHUN
CBA3M MOYKHO IOJIYYUTh HAa OCHOBE SMIIMPHYECKON JIMHUM PETPECCUU, MOIydaeMON
rpauuecKuM METOIOM.

I'paduyecknii MeToa MOCTPOCHUS JIMHUM PErpeccuu

ANTOpUTM NOCTPOECHUS:

1. Pa30uTh Bech Auana3oH U3MEHEHUs Mpu3HaKa X Ha KJIacchl;

2. OnpenennTh CpeJHUE 3HAYCHUS X ISl KAKJIOTO KJIacCca U COOTBETCTBYIOILEE
CpeIHee 3HaYECHUE V, UL KaKJI0Tr0 KJlacca,;

3. OT™METUTh HA KOOPAUHATHOM IJIOCKOCTH TOYKH C KOOPAMHATAMU (Xcp; Vy);

4. CoequHUTD MOTYyYECHHbIC TOUKU JTUHUSMH.

OpnHako, Jarie BCero mpu NoCTPOEHUH rpadyudecKuM METOJIOM, JIMHUSI perpec-
CHH TIOIyYaeTcs B BUJE JIOMAaHOM JIMHUU, KOTOPYIO HEOOXOIUMO CIIaJNTh, 3aMEHUB
ee Oosee miIaBHOM JuHMUEH. |11 3TOTO BBIUMCISIIOT CpefHee apu(MeTHIecKoe IBYX
WM TPEX COCEIHMUX 3HAUCHUM psza.

Haubosnee yacTo A XapakTEpUCTUKHU CBSI3U Pa3JIMYHBIX MOKa3aTesied UCTOb-
3YIOT CJIEIYIOLIUE TUIbI (PYHKIIMIA:

JUHEHUHYIO y'=a+bx;

, 1
runepOoInYecKyr0  y'=a+b—
X

IO0Ka3aTeIIbHY IO y'=ab",

napaboIMIecKyIo y'=a+bx+ex’;

CTETICHHYO y’=axb;

norapupmuyeckyro  y'=a+blgx .

Paccmorpum Hambosiee TpocTOM ciydail — ciy4ail JUHEHHOW (QyHKIMH
y'=a+bx.

33,,[[3‘13 IMOCTPOCHUA JIMHHUH PEIPCCCUU CBOAUTCA K HAXOXKICHHUIO KOG)(i)(I)I/IHI/ICH-
TOB a U b. By,I[CM HCIIOJIB30BATh I 9TOT0O MCTOJ HAMMCHBIIMUX KBAaJAPAaTOB.

CYTB MCTOJda HAMMCHBIINX KBAaJAPATOB COCTOUT B HAXOXIACHUU TaKoOM (bYHK-
MK, KOTOPAasd HAWITy4dIINM 06p330M COOTBCTCTBYCT OMIIMPUYICCKUM JAHHBIM, CHHUTAA,
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YTO CyMMa KBaJpPaTOB OTKJIIOHEHUN SMIIUPUYECKUX TOUYEK TEOPETHUUYECKOW JIMHUU pPe-
IPECCUU JIOJKHA ObITh BEIMYMHOW MUHUMAJILHOM.
[Tockonbky y’=a+bx, T0

S = Z 2 > min

> (3, (a+bx,) — min
1
Taxkum o0pa3om, olpenereHne napaMeTpoB a U b npsiMoid, Hanbojee COOTBET-
CTBYIOIIEH SMIIMPUYECKUM JIaHHBIM, CBOJUTCA K 3a7a4€ Ha SKCTPEMYM.
s _y as _
da db
@yHKUUS ABYX IEPEMEHHBIX S(a;h) MOXKET JOCTUraTh 3KCTPEMyMa B TOM CITy-
qae, Korz[a

—=—22 . —a— bx =0

—=—ZZ —a- bx =0

CJ'IGI[OB&TCJIBHO, N3 IICPBOI'0 paBCHCTBA

Zyi:Z(a+bxi)
Zn:yi :an+bixi
1 1

Zy[ _bzxi _

a:%:y—b;
n

[ToacraBuM HalIECHHOE 3HAYEHUE, & BO BTOPOE PABEHCTBO:
n n n 2
Zyixi zaz X, +bz X,
1 1 1
Zyixi —yz X, :bz x7 —xei
1 1 1 1
zyixi_yzxi Zyixi_yx
— _1 1 _ 1
n 2 _n n 5 —
in —xei in —Xn
1 1 1
N3 mocneanero paBeHCcTBa HaX0quM KOd(PPUIIMEHT b, a 3aTeM U a =y —bx .
Ipumep 1.
Nmerorest cnenyromue gaHHbie (Tabnauna 21) o cMeHHOM 100bIYe yIjis Ha Of1-
HOTO paboyero y(m) U MOITHOCTH IUIACTa X(M), XapaKTepU3YIOIIre Mpolecc J00bIYH
yris B 10 maxrax.

CocTaBuTh JTMHEHHOE YpaBHEHUE 3aBUCUMOCTH CMEHHOM JOOBIYM OT MOIIHO-

CTH IUIACTA.
O1eHnTh CMEHHYIO TOOBIYY YIVISI HA OJTHOTO pad0uero Jyisl MaxT ¢ MOITHOCTBIO

racra 8 M.
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Tabnuua 21 Tabnuma 22
2

x y x y Xy X
8 5 8 5 40 644
11 10 11 10 110 121
12 10 12 10 120 144
9 7 9 7 63 81
x y x y Xy X’
8 5 8 5 40 64
8 6 8 6 48 64
9 6 9 6 54 81
9 5 9 5 45 81
8 6 8 6 48 64
12 8 12 8 96 144
Cymma 94 68 664 908
cp.3H. 9.4 6,8 66,4 90,8

[ToyicTaBUM MOTyYEHHBIE 3HAYESHUS B (GOPMYITY ¥, =an+b), X,
1 1

Moy 68=10a+594, a=(68-94b)/10, ¥ v x a3 x +53x°

IToncraBuM BO BTOPOE ypaBHEHUE

664=a94+b908, Torna 9,4(68-94b)+908H=664
639,2—883,

6b+908bh=664,

24,4b=24.8,

b=1,016,

a=(68-94*1,016)/10,

a=2,754.

3HaA4NT, ypaBHEHUE JIMHUU perpeccun: y=—2,754+1,016x.
ITocTpoum ee, CpaBHUB C SMIIUPUYECKUMU 3HAYCHUSIMHU.

X y

1,31 12 9

N

10 7,406 10 A L 4 *

Puc. 7. Jlunusa perpeccun.

Takum 00pazom, MpH yBEIMUYEHUU MOUIHOCTHU IulacTta Ha 1 M 1o0bIua yris Ha
oZHOTO pabouero B cpenHeM yBennuuBaercs Ha 1,016 T., Torna mpu x=8
y=2,75+1,016*8=5,38 .
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3amaHus 11 CAaMOCTOSITEIbHOM PadoThI
Tabmuma 23
Bo3spacTt pabOTHUKOB yIipaBiieHHs] THKEHEPHO-TEXHUUECKOU CITYKObI

Yucuo ciryyaeB BpeMeHHOU

Ne Bospacr (X) Hepr)mZnocoﬁnlzcnd (Y)
1 41 2
2 43 |
3 31 2
4 33 3
5 33 2
6 50 |
7 28 2
8 38 2
9 35 3
10 30 2
11 33 4
12 64 2
13 32 1
14 60 2
15 30 3
16 29 2
17 45 2
18 49 |
19 39 2
20 47 1
21 34 3
22 23 1
23 44 1
24 32 |
25 46 2
26 26 |
27 46 |
28 32 1
29 36 |
30 33 1
31 49 1
32 32 |
33 36 1
34 39 2
35 48 |
36 29 1
37 36 |
38 44 1
39 25 1
40 33 |
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1. JIuts BBIICHEHHSI CYyIIECTBOBAaHMS CBSI3M MEKJY IOKAa3areleM BO3pacra pa-
OOTHHKOB yMpaBJIeHHUs] MHKEHEPHO-TeXHHUYECKoW cmyxO0bl npu M3 PT u unciom
CIy4yaeB BPEMEHHOW HETPYJO0CIMOCOOHOCTH TMOACUUTANTE PAHTOBBIM KOIPDUIIMEHT
KOppesiiuM W JaiiTe ero rpauyeckyro UHTeprperanuto. B ciyudae 3HaumMoi
JIMHEMHOM CBSI3U OCTPOUTH JIMHUIO PETPECCUM.

2. [Ipoananu3upyire KOPPEISIUOHHYIO CBS3b MEXAY CTaKEM U 3apaboTHOM
IJ1aTor. B citydae 3HauMMOM JIMHEMHOW CBA3U MOCTPOUTD JIMHUIO PETPECCHUM.

Tabnuia 24
CaeneHus o0 cTaxke U 3apabOTHOM IJ1aTe paboynx
Ha MPOMBIIIJIEHHOM MPEANPUSITUU

Ne ni/mm Crax, jger 3apmaara, T.p.
1 0,8 575,8
2 2 576,4
3 2 691,8
4 2 704,5
5 3 619,7
6 4 614,1
7 4 714,5
8 4 764,3
9 4 804
10 4 801,5
11 4 907
12 5 674
13 5 705
14 6 1307,4
15 7 587,3
16 7 714,5
17 7 763,1
18 8 1100,1
19 8 1121,3
20 9 1100,9
21 10 8144
22 10 860,5
23 10 871,3
24 11 767,5
25 11 904.4
26 12 1409.,4
27 15 1499.7
28 16 16074
29 17 1500,5
30 19 1598.5
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3. PaccMoTpuM ypoBeHb razudukanuu Ha npumepe 4 pailoHOB: ABHACTpPOH-
TenbHOro, Mockosckoro, Kuposckoro u Baxurosckoro paiionos r. Kasanu. B yka-
3aHHBIX palioHax uMmeercss 27 pa3IUYHBIX IOCENKOB M HACEJIEHHBIX ITYHKTOB.
BbIICHUTD 3aBUCHUT JM YpOBEHb Trazu(PuUKaluy OT KOJIMYECTBA JIOMOB B TOCEJKE.
B ciryyae 3Ha4MMON TMHEWHOW CBSI3U MIOCTPOUTH JINHUIO PETPECCUMN.

Tabmuma 25
Komnuectso
KonuuecTBo
NeNe Hanmenosanue razuuIpoOBaHHBIX
JIOMOB
JIOMOB
ABHACTPOUTEIbHBINH PailoH

1. 1. Cyxas peka 129 17
2. 1. [l{ep6akoBo 416 146
3. 1. CeBepHbIil 104 12
4. . ['pabGapckuit 270 20
3. 1. Kpyrymka 40 21

6. 1. HoBoe-KapaBaeBo 26 17
7. 1. bopucorneOckas 254 168
8. n. Kangpimesa 336 235
9. 1. ABHAcCTpOUTENb 84 73

BaxuToBCcKHi paiioH
10. | n. OMeTbeBO 187 187
11. | n. Kanyra 982 982
Kuposckuii pailon
12. . FOnnuo 366 300
13. n. H.}Omuuo 116 150
14. | n. KanuHuHCKui 275 168
15. | n. Ky3emerbeBo 199 187
16. . 3aiMuIe 411 357
17. | n. KpacHas ropka 435 415
18. | n. HoBoe ApakunHo 396 193
19. | n. Ctapoe ApakunHO 131 98
20. | n. UrymHoBo-JlarepHas 434 400
21. | n. HoBo-CaBuHOBO 67 43
22. | n. Crapoe CaBUHOBO 64 45
23. | n. dpyxba 435 435
MockoBCcKHil paioH

24. | n. uM. YpuIkoro 94 93
25. | n.n. JIeBueHKO 74 74
26. n. XKunmoniaaka 3 3
27. | n. KpacHOOKTAOpbCKas 187 150

4. 1) IlpoBecTr CTaTUCTUUECKUNA aHAIU3 MO BBIIUIATE CYOCUAMI HA OCHOBAHHUH
noctanoBieHust Ne50 ot 19 despans 2001. "Bo3mernieHue 4acTu MpOIIEHTHBIX CTABOK
u3 Oromxera Poccuiickoit deaepannu no KpeauTaM, BbIJAHHBIM MPEANPUATUAM ar-
ponpoMbliuieHHOTO KoMruiekca” (cyocunuu AIIK).
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2) OxapakTepHu30BaTh TECHOTY CBSI3M MEXIY HAJIOIOBBIMHU BBIIIATAMU U 00BE-
MoM npenocTtapisieMbix cyocuauii npennpustusim AIIK (koad. koppensun). B ciy-
4ae 3HAYMMOM JIMHENHOM CBSI3U MTOCTPOUTH JIMHUIO PETPECCHUM.

JI1st cTaTUCTUYECKOTO aHaiu3a ObLIO BBIOpAHO CiiydaiiHbiM MeToaoM 30 mpe-
npustuid AlIK u3 300, mo KOTOpEIM IPOU3BOAWIOCH BO3MEIIEHUE YACTH IPOLIEHTOB
1o KpeauTaMm (CyOCHIUpOBaHHUE).

Tabnuia 26
O6beMm cyOcuamit Haorosere
No HanmenoBanue AIIK (B THIC. PYO.) BBIIIAThI
' ' (B TBIC. pyO)

1 | A3HakaeBCKHI MacJIOAEIbHBIN 3aBO 1010 2 500
2 | OAO Kykmopckuii MacaoJesIbHbIi 3aBOJ 900 1200

3 | OAO “Arpodupma CocHoBOOOpCKas 35 150

4 | I'VII ntuuedadpuka «HOOuneiinas» 1200 1800

5 | OAO «ATHUHCKUI MacloJIeTbHBIN 3aBOJ 400 850

6 | OAO «Mycmomosckuii 3asox COM» 45 300

7 | AO «COT» r. Ha6. Yennsl 1500 5600

8 | O00 «Depmepckoe xo3siicTBO Cadusiy 48 160

9 | OAO «XK Tarapcran COTO» 1000 3200
10 | OAO «YepeMiIaHCKHI ChIP3aBOI» 168 200

11 | OO0 «bonpmme KoBann» 300 100

12 | AKX KyOns 125 78

13 | OAO «IlIporpeccy 70 48

14 | ®X McmarmioBbix 1400 1800
15 | EnaOy»ckuil KOHCEpBHBIH 3aBOJ 560 1000
16 | AKX Mapc 90 45

17 | CA «HoBast xu3Hb» 1400 800

18 | JlanmieBcKkuii MOJIOYHBINM KOMOWHAT 1100 1600
19 | CXIIK «Ou Oiisie» 154 320
20 | OAO JIpox:KaHOBCKHI ChIP 3aBOJ 650 1200
21 | IIK «Kamckuit» TykaeBckuil pailoH 780 2000
22 | OK «Poguuk» banracuHCckuil pailoH 321 450
23 | CIIK «Mrenue» bantacuHckuii pailoH 200 155
24 | OCXK «V35K» AKTaHBIIICKUI paiioH 560 1200
25 | OAO «CapMaHOBCKUI MOJIOYHBIA 3aBOJI 1500 1800
26 | OO0 «Terpa-NuBecT» 890 1000
27 | OO0 «¥Ynpapismomiasi KoMOaHusi 30J10TOW KOJIOC» 3000 6000
28 | AKKX «50 ner Tarapuun» 770 900
29 | KpecTbsiHCKOE X031UCTBO «3EMIISIKI» 122 89

29 | AKKX «fOnny3» Kaiburiikuii paiion 500 258

5. B ropone Ha6. Yennsl nelcTBYIOT 27 BBICHIMX U CPEIHUX CHEIUATBHBIX
y4eOHBIX yupexaeHud ((unuaiaoB), oOydarolIMX CTYJEHTOB Ha IUIATHOM OCHOBE.
[Ipoananmm3upoBaTh: CymIeCTBYET JUHEHHAS 3aBUCUMOCTh MEXKIY KOJTHMYECTBOM O0Y-
YaIONUXCS U CyMMOM OIUTAaThI 3a 00yUYeHue.
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TaOmuma 27

No YuebHoe 3aBeieHNe Kom.cryn. Onnara s
B THIC. YeJl. THIC.pYO.
1 | KaMckuii roc. MOJIMTEXHUYECKUI HHCTUTYT 12,9 17,85
2 | HaGepe)KHOYETHUHCKUI roc. elarornyecKuii HHCTUTYT 4,160 14,5
3 | Kamckwuii roc. MHCTUTYT (DM3HYECKON KYIBTYPBI 1,041 12,6
4 | HabGepexxnouennuHckuit punman KI'Y 2,702 20,2
5 | HaGepexnouennuuckuii pumuan KI'TY 0,404 21,5
6 | HaGepexnouennuackuii ¢unman Hwkeroponckoro yHu- 0,260 17,0
Bepcutera uM. H.A.JIo6ponro6oBa
7 | MHCTUTYT ynpaBieHus 0,378 12,0
8 | PernoHaabHbIA MHCTUTYT MEPENOBbIX TEXHOJIOTUN U OU3- 0,220 11,0
Heca
9 | Bomxkcko-kaMcKas akaieMust Typu3Ma 0,250 15,0
10 | HaGepexnouennunckuii punman CI'1 0,926 19,0
11 | Tarapcko-amMmepuKaHCKUI PETMOHATIBLHBIA HHCTUTYT 0,283 15,0
12 | ®unmuan TUCBU 0,750 12,0
13 | HabGepexnouennuuckuii pumuman Kazanckoro MY II1 1,169 15,0
14 | HaGepexno-uenannckuii ¢pumman KI'TTY 0,740 15,0
15 | KaMCKuil MHCTUTYT 0,876 15,0
16 | ®unmman MOCKOBCKOM TOCyJapCTBEHHOW TEXHOJOrnYe- 0,300 11,0
CKOM aKaJeMuun
17 | ®unnan MOCKOBCKOTO YHUBEPCUTETA KYJIBTYPbl U UCKYC- 0,364 8,0
CTBa
18 | KaMCKHil FHCTUTYT 3KOHOMUKH, CTAaTUCTUKHU U TIPaBa 0,340 9,0
19 | ®ununan MOCKOBCKOTO COUHMAIBHO-TYMAHUTAPHOIO HH- 0,250 12,0
CTUTYTa
20 | Yuumnuiie uCKyccTB 0,284 8,0
21 | KaMckuil rocynapCTBEHHbI aBTOMEXAHMUYECKUI TEXHU- 2,142 9,5
KyM
22 | HaGepexHOUETHUHCKII SKOHOMHKO-CTPOUTENBHBIN KOJI- 0,143 8,0
JEeIK
23 | Habepe)xHOUECTHUHCKUN METUIIMHCKUN KOJITIEK 0,448 94
24 | Kamckuli FOpUINYECKUNA KOJUIEIK 0,172 11,2
25 | Komnenx «Mpenb-Ypan» 0,260 5,7
26 | KamCKuil S5KOHOMHUKO-ITPABOBOM KOJUIEIHK 0,170 7,5
27 | Komnemx npu MY DI 0,399 7,0

6. [1lo manubM Tabmune! 6 [punokenus 1 TOCTPOUTH JIMHUIO PErpecCru 3aBH-
CUMOCTH YHMCJa MHOTOJIETHBIX MaTepeil, a TakKe KOJWYEeCTBA JI€Tel y HUX OT roja
HEPENUCH.

83




JIMCITEPCUOHHBINA AHAJIN3

[Ipu penieHMM MHOTMX CTaTHCTHYECKUX 3a/1a4 MPUXOJUTCS paccMaTpuBaTh 3a-
BUCHMOCTB PE3YJIBTaTHBHOTO ITPU3HAKA OT MHOTOMEPHOTO (akropa x=(xi, X», X,), CO-
CTaBJISOLLUE X,, K=1,..., p KOTOPOTO B JaJIbHEWIIEM Oy/IeM Ha3bIBATh €I0 YPOBHAMH.

[IpumepoM Takux 3a7ad MOTYT CIYKUTh 3314l U3YUYEHUS! 3aBUCUMOCTH Kaye-
CTBa BOCIPOM3BE/ICHUS YYEOHOrO Marepuaia OT CKOPOCTH €ro MoJadu, ypoKaHOCTH
OT J103bl BEJICHHBIX YI0OpEHU, TPUOBUIH OT BIOKEHHS B peKIaMy U T.II.

[Ipu pemenun nMogoOHBIX 3a/1a4 OOBIYHO HCIIOJIB3YETCSl TUCIIEPCUOHHBIA Me-
TOJI, 3aKJIIOYAIOIMICA B CPAaBHEHUH (PAKTOPHOM M OCTaTOYHOM AMCIEPCHH, HA KOTO-
poii pazOuBaeTcs o0IIas AUCTepcrs Pe3yabTaTUBHOTO MPU3HAKA Y.

@DakTopHas AUCTIEPCUA S~ juyy. BBI3BAHA NECHCTBUEM HA CIyYalHYIO BEJIUYUHY Y
dakTopa x, a 0cTaTouHAs (S”y,) LETHKOM 0OYCIOBICHA CITy4aifHBIMU IIPHUNHAMH.

OxHO(PAKTOPHBINA TUCTIEPCHOHHBIN AHAJIN3
[Tyctb Ha pe3yabTaThl MPU3HAKA Y BO3ACHCTBYET (PAKTOP X, UMEIOLIUH p MOCTO-
SHHBIX YPOBHEH, T.€. X=(X1, X, ...X,). Ha KaxxqoM u3 p ypoBHEH NPOU3BENEM OJMHA-
KOBO€ YMCJIO UCTIBITAHUN, PABHOE ¢, U PE3YJbTaThl 3TUX UCIBITAaHUN O(OopMIIIieM B
Buje Tabnuibl 28 (cM. HUKE). X pa30uBaeT HaOMOJaEMble 3HAYEHMs HA p TPYII U
3HAYEHHUs dTUX TPyl o0pa3yroT cToj0Ibl Tabnuiel. B nmocnenHell cTpoke TabIuLbl
IIPUBE/ICHBI HANJICHHBIE 3HAYEHUS IPYIIIOBBIX CPEIHHUX.

Lo ___
_ Z_l:yir

Oo01m1ast BEIOOpOYHAS CpemHsisa y = -——.

Tabmuma 28
No VYpoBHu (pakTOpa
UCIIBITaHUS Xi | X | ..o ] X
1 Y [ Yi2 | - | Y
2
0 Yar | Vgg | - | Vop
I'pynnosas
cpenHsis il R B R

Hcnonp3yst naHHbIE TaOIUIIBI, HalieM:
1. OGmyr0o cymMMy KBaapaToB OTKJIOHEHUW HAOMIOMACMBIX 3HAYCHHUU OT OOIIeH

cpenHen 4: Ry, :z Z(yl.j—y)z XapaKTepu3yeT paccesHue BCeX HaOII0IaeMbIX
j=t =l
3HAUYEHUM OT 00IIIeH CpeTHe.
J
— -, .
2. R, = qZ( Y, —y) — (dakTopHas cyMMa KBaJpaTOB OTKJIOHEHUH TPYMIIO-
Jj=1

BBIX CPEJIHUX OT OOILIel cpeaHel W OHA XapaKTEPHU3YET pacCesHUE TPyMI OKOJIO 00-
1ICW CpEeaHEN.
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p 4
R ZZ( . ~y,)? — OCTaToOYHas CyMMa KBaJpaToB OTHOLIEHHI HaOIIO-
j=1i=1

JNAEMBIX 3HAYEHUW IPYNIIBI OT CBOEM I'PYIIIOBOM CPEIHEN, KOTOPAs YK€ XapaKTepU3y-
eT paccesiHie BHYTPH rpyrmbl. O6Ias cyMMa JUCIIEPCHN ¢~ CKIIAIbIBACTCA U3 CYMM
MEXTPYIIIIOBOW U BHYTPUTPYIIIIOBOM AUCTIEPCUM.
AHQJIOTUYHO:
Ro6u4:R(j)aKm. +Rocm. .
IIpy mpakTHYECKOM HUCHOJIb30BAaHUM AMCIEPCUOHHOIO aHajin3a OOBIYHO BBI-
YUCIIAIOT Rogy U R pasms & Rocm. HAXOIAT U3 PAZHOCTH: Rys. — Rpasem-

Pemienne craTuCTHYECKHMX 32/1a4 METOAOM JUCIHEPCHOHHOTO aHAJIM3A

[IycTs Ha KOHEUHBIN PE3YNBTATUBHBIN NPU3HAK Y, UMEIOLIUM HOPMAJIbHOE pac-
npeeseHne, BO3IEUCTBYeT (PakTop X (X1, X;... X)) C p-ypOBHIMHU U HEOOXOAUMO yCTa-
HOBHTb, OKa3bIBAET JIM 3TOT ()aKTOp CYIIECTBEHHOE BIUSHUE HA MPU3HAK Y.

Ecnu uzyuaemslit paktop x (x|, X;... X,) OKa3bIBa€T CyIIECTBEHHOE BIUSHUE HA
¥, TO TPYIIIOBBIE CPEHUE 0_] j=1p CyIIECTBEHHO Pa3INYAOTC MEXKITy COOOIA.

[TosTOMY OIHOBPEMEHHO 3HAYUMO OYIyT pa3snu4arbCs Rpgm U Rocm. A 3HAYUT
R

0aéo .

OTHOIIICHUE Oynet 3ameTHO OosbIe 1.

iiio .
[Tpu penrerny NTpPaKTUIECKUX 3a/1a4 OOBIYHO PACCMATPHUBAIOT OTHOIIEHUE (DaK-
TOPHOU M OCTAaTOYHOW TUCTIEPCUH, TIOACUUTHIBAETCS:
2 R... R
Smo d-1 plg=1)
W 3aJlaya CBOAMUTCS K CPAaBHEHHIO (DAKTOPHOM M OCTATOUHOM AUCIEPCUIA MO0 KPUTEPHUIO
®dumepa-Craenexopa. M3 tabauner 10 [Ipunokenust 2 KpUTHYECKUX 3HAYCHUN HAXO-
UM Fy,.
Ecmn F46,.>F)p., TO HylleBas THUIIOTE3a O PAaBEHCTBE (DAKTOPHOI U OCTATOUHOMI
JTIACTIEPCUN OTBEPrarOTCS.
Ilpumep 1.
[Tpu yposue 3naunmoctu a=0,05 rccneaoBaTh CTENEHb BIUSHUS CTaxka pado-
YuX OPEINpUsITUs HA MOTUBALIMIO TPYAA.

i1o.

fagé

Tabmuma 29
Crax 1-5 1. 6-10 1. 11 11 Gonee
1 Op. 20 22 24
2 Op. 21 23 25
3 6p. 22 24 26
21 23 25

Pe3ynprar npusHaka y — MOTHBaLMs TPYAA 3aBUCUT OT CTa)Ka, KOTOPBIA NMEET
3 ypoBHs

P=¢=3 6=23

Fogug=2Z 37+ 22+ 174+ 174 17+ 17+2°437=4+8+18=12+18=30.

P parm- =3(22422)=24, Foern. =30 — 24=6.
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S2 . =§=12, S 0

6aéo 2 o 3*_2 =

F = %, F,,(0,05;2;6)=5,14 (13 Tadbnuuer 10 [Ipunoxenus 2).

1.

F061->F ., IODTOMY HyJIEBas TUIIOTE3a O PABEHCTBE (DAKTOPHOM M OCTATOYHOU
JUCIIEPCUM OTBEPraroTCs. A 3TO 03HAYaAET, UTO (DAKTOPHAS JUCIIEPCUS 3HAYUMO OTIIH-
YaeTcsl OT OCTATOYHOM JAUCIIEPCHH.

3aganus 11 CaMOCTOSITEIbHOM padoThI
1. B TeueHwe MIECTH JET MCIHOJIB30BAJIUCh IMISITh PA3JIUYHBIX TEXHOJIOTUI
10 BBIPAIIMBAHHUIO CEJIbCKOXO35MCTBEHHOMN KyNbTYpbl. JJaHHBIE MO 3KCIIEPUMEHTY (B
1/Ta) MPUBEJCHBI B TAOIHIIE:

Tabnuua 30
Howmep nHabmonenus Texnonorus (paktop A)
(rom) Al A2 A3 A4 A5
1 1.2 0.6 0.9 1.7 1.0
2 1.1 1.1 0.6 1.4 1.4
3 1.0 0.8 1.3 1.3 1.1
4 1.3 0.7 1.0 1.5 0.9
5 1.1 0.7 1.0 1.2 1.2
6 0.8 0.9 1.0 1.3 1.5
WUTOTO 6.5 4.8 54 8.4 7.1

2. Heo6xoaumo Ha ypoBHe 3HaunMocTH a=0.05 yCTaHOBUTH BIUSHUE Pa3iny-
HBIX TEXHOJIOTUI HA YPOKaWHOCTh KyJbTYpbl. Ha 3aBO/I€ yCTaHOBIIEHO YETHIPE JIMHUU
M0 BBIMYCKY OONMUIIOBOYHOM TUIMTKU. C KaXIOW JIMHUU, CIIy4allHbIM 00pa3oMm, B Te-
YeHUEe CMEHbI 0TOOpaHo 1o 10 MIWTOK M cHeNlaHbl 3aMepbl UX TOJIIMHBL (MM).
OTKIIOHEHUS! OT HOMHUHAJIBHOTO pa3Mepa MPUBEACHBI B TAONIUIIE:

Tabmuua 31
JInnnsa Homep ucneiranus
110 BBIIYCKY IUIMTOK 1 2 3 4 5 6 7 8 9 10
1 06 1 02 104 05]08]02]01]06 7081038
2 02 102,04 03]03]06]08]02]05]05
3 08 106 1020409 11]08]02]04)038
4 0710710303 ]02]08]06]04]02]0.6

3.Ilo nanubiM Tabmuupsl 6 [lpunoxenuss 1 ompenenuts okazan au (akTop

BPCMCHH CYIICCTBCHHOC BJIMAHUC Ha PACHPCACICHUC YMCJIa I[GTeﬁ B MHOI'OACTHBIX
CCMBbIIX.
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CTATUCTUYECKHWHN AHAJIN3 B EXCEL

B o0miem ciydae 3amyck MpUIOKEHHs TPOU3BOJUTCS CTaHIAPTHBIM 00pa3oM:
[Tyck = Ilporpammer = Excel.

®opmarupoBanue Tekcta B Excel mpousBoauTcs TakuM ke 00pa3oM, Kak U B
TeKCTOBOM peaakrope Word.

BepxHsis 4aCTh OTKPBIBLIETOCS JTUCTA COAEPIKUT S5 CTPOK:

Oxkno Excel: 1 crpoka — 3aronoBok

2 crpoka — Memto (File, I1paBka,...)

3 crpoka — CraHgapTHas maHellb UHCTPYMEHTOB

4 ctpoka — DopmaTupoBaHUE

5 crpoka — Ctpoka @opmyii.

[Tpuznakom GOpMyIIBI SIBISIETCS] CTOSITUIN BIIEPEAN 3HAK «=»

Bce ¢popmyner HabuparoTcs TaTHHCKUMU OyKBaMHu.

Paboyas kHura COCTOUT U3 3-X JTUCTOB, HO MOXKHO YBETUYUTH 70 255. PaGounit
JUCT COCTOUT U3 256 cTo0110B 1 65536 CTpOK.

Kaxnas siueiika ogHo3HayHO waeHTUdUIIMpYyeTcss HoMepoM ctondoua: A, B, C,
...AA, AB, .... u HoMepom cTpoku (1, 2, 3,..).

Bri6paB komanny: «@opmar sUeKn» MOXKHO 3aAarb gopMmart: %, NEeHEKHBIH,

1M (ppoBoH,. ..
Sdeiiku MOTYT UMETh a0COIIOTHYIO U OTHOCUTEIBHYIO aJpecalluio.
AOCOIIIOTHOCTh ajpecanuu 3aaaeT 3HaK «$» (pu konupoBaHuu: — SA1*$A2,
T.e. 9T0 3HauyeHue). [Ipu aOCONIOTHON CCBHUIKE KOMMPOBAHWE COXPAHSET JIaHHBIM
azapec.

Excel umeer Gonbiioit Habop (PyHKIIMI, KOTOPBIN aKTUBH3UPYETCS CIIETYIO-
MM 00pa30oM: Ha BEPXHEW MaHEIN ¢ MTOMOIILI0 MBIIIM BHIOUPAETCS fX, U3 PACKPHIB-
merocst okHa BbiOMpatoTcss Crartuctuueckue. s monydeHus crpaBkd O ¢opmare
BBOJIa JJAHHBIX M (OopMyse BBIYMCICHUS (DYHKIIUU CleayeT oOpaTutbes K MHpopma-
[IUH CTIPAaBOYHOTO XapaKTepa MyTeM Ha)XaTus KHOIKU «?7».

Taxoke OONMBIIMMH BO3MOXHOCTAMHU OONAJaeT MaKeT aHaln3a, KOTOPhIH aKTH-
BU3UPYETCS CIEIYIOIUM 00pa3oM:

Cepsuc = Hacrpoiiku = Ilaket ananusa.

ITocne 3Toro B MeHto «CepBUCY» MOSBIAETCS CTPOKA «AHAJIN3 JaHHBIX)», aKTH-
BUPYSI KOTOPYIO MOYKEM BbIOpaTh U3 OOJIBIIOr0 KOJIMYECTBA MPEAIAraeMbIX CTATUCTH-
YeCKUX MpoLeayp HeoOxonuMyro. Pazdbepem npumep npuMeHEHHsl NTaKkeTa aHalln3a B
cily4ae 0OJHO(PaKTOPHOrO AUCTIEPCUOHHOTO aHAIN3a.

Jlisg Havyasia BBeIEM HEOOXOAMMBIE JaHHbIE B AJIEKTPOHHYIO Talmuily. 3ajgada
COCTOMT B CJIEIYIOLIEM:

[IpoBepuTh CTATHUCTUYECKYIO CYIIECTBEHHOCTh BIUSHUS Karajau3aropa A Ha
XUMHUYECKYIO peaklnio. Pe3ynbrarsl uaMepeHuil npu 5 ypoBHsAX ¢akTopa A mpuBe-
JeHbl B Tabmwuie 32 (cM. HIKe).

[locne moakirOueHUsl «MakeTa aHalu3a», MPEIBApPUTEIHLHO BBEIS JaHHBIE B
auerikn: A1-E7, 3anmyckaem npoueaypy «oaHO(MaKTOPHbIA JUCIIEPCUOHHBIN aHATH3Y.

Bxomnoii natepsan $A1$:$E$7 ykaseiBaer Ty 001acTh 1Mo TuaroHajiu, B KOTO-
PYIO MBI BBOJTUM JIaHHBIE.
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r
|
1

A [ B [ ¢ [ D | E | Tabmmma 32

;— *”*132 *‘“*225 *”*329 MS? A5 5 Al | A2 | A3 | A4 | A5
3 31 31 o 34 34 | 32| 26 29 1 37 | 3
4 K 27 3 32 3.2 3,1 | 31 | 26 | 34 | 34
& 28 29 31 33 35 3,1 2,7 3 3,2 3,2
6 | 33 27 3 35 20 | 28 | 29 | 3,1 | 33 | 3.85
& 3. 28 28 33 31 |33 27| 3 |35 |29
g

3 2,8 2,8 3,3 3,1

I'pynmupoBka mo crosndiaM o3HavyaeT Te€ ypoBHU (pakTopa, Ha KOTOpBIE pazfe-
JIEHBI TAHHBIE.

Brixoanoit uatepBan $A$11 — 1o Mecto B TabnuIle, B KOTOPOE BHIBOJUTCS Pe-
3yJIBTAT.

MeTku B epBOii CTPOKE — TO, UTO ME€pPBasi CTPOKA, YKa3aHHAsI BO BXOJHOM HH-
TepBae, sBiseTcs 3aronoBkoM. P=0,05 (ypoBeHb 10CTOBEpHOCTH) — 5%-ast BEpOsIT-
HOCTh OIIIUOKH.

B pesynbrare nomyunm:

OaHODAKTOPHLIA AMCNEpCHOHHLIA aHanus
HTOIM
rpynnn! Cuem Cynmsa Cpednee | flucnepcin
Al 6 18,5 3.08333333 0,02966667
Az 6 16,8 2.8 0,032
A3 6 17,4 20 0,032
Al 6 20,4 34 0,032
A5 6 19,1 3,18333333 0,05366667
JUCnepcHoHHLIA aHANW?
HCHouHNK eapual 55 daf s F P-Inavenne F Kpiniyeckoe
Mexay rpymnamu 1,342 4 0,3355| 9,35408922 9,16424E-05 2, 758710593
BHyTpM rmmn 089667 25| 0,03586667
Hroro 2.23867 29

Fy =935, F,,. = 2,76.
Tak kak Fy. > F),., TO (aKTop Karaau3aTropa CyIIECTBEHHO BIMAET Ha Peak-
LUIO.

Perpeccus

JlomycTiM, BBIYHMCISETCS MPUObLIb, B 3aBUCUMOCTU OT BPEMEHU (DyHKIIMOHM-
pOBaHUS MPEANPUATHS, U XOTUM Y3HaTh, KakoBa OyneT mpuObUIb uepe3 5 net. [ns
AHAJIMTUYECKOTO BHIPABHUBAHUS U MPOTHO3a MO YPABHEHMIO MPSAMOU y = ax +b MOX-
HO HCIOJIb30BaTh B KaTeropuu «CTaTuCTUYECKHE» caeayromue QyHKIUN:

A) penckazaHus;

b) Tennenmus.

Beenem A1:A5 — Bpems pyukimonupoBanus, B1:B5 — npuObuis.

3anoaHuM HEOOXOJUMBbIE CTPOKH MEHIO TaHHBIX (DYHKIUH.
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No A B
1 1 10
2 10 50
3 8 12
4 3 11
5 6 5

[Tomy4nTh MEHIO pEerpecCHy MOKHO TaK)Ke C MCITOJIb30BaHUEM ITaKeTa aHaan3a
JTaHHBIX.
Cepsuc = Hacrpoiiku = Ilaker aHanmza = AHanu3 1aHHbIX = Perpeccus.

Koppeasuus
[Tpu nomonu ¢pynkiuun KOPPEJI Beruncnsercs nuHelHbI KO3PGUITMEHT KOP-
pensiunn. MOXXKHO TaKKe UCIIOIb30BATh B 3TUX LIEJIAX MAKET aHAIU3A:
[MTaket ananuza = Koppemsius, mu6o fx = Koppemsius = ITupcon.
Jlist mojcuera paHroBOro Kod(PUIIMEHTa KOPPESIUU MOXKHO HCIIONb30BaTh
1OCJIe BBEICHUS TaHHBIX fXx:PaHr, a 3areM 3a1ath GopMyiy.

OmnucarejibHAasi CTATHCTHKA

OmnwcarenbHasi CTaTUCTHKA Ja€T BO3MOXKHOCTh MOAPOOHOTO OMUCAHUS JaHHBIX
M OCYIIEeCTBIIsETCs chenyronmmM obpasom: [laker anamuza = OnucarenbHas CTaTu-
cTuka. [WcrorpaMma pachpeieeHus CTPOUTCS C TIOMOIIBI0 MacTepa Juarpamm.
OmnwmcarenpHasi CTaTUCTHKA IO3BOJISET BBIYMCIMTH pa3Max BapHallid, MaKCHMYM,
MHHHMYM, AMCIIEPCUIO, CTAHAPTHOE OTKJIOHEHHUE U T.1I.

Pasnuune Mexmy IByMs psaaMH MOXKHO OLEHHBATh 10 Kpurepuio dwuimepa:
fx =2 Craructuy. 2> Ouiep.

Bojiee KaueCTBEHHBI aBTOMATH3MPOBAHHBIN CTATUCTUYECKHMI aHAIM3 MPOBO-

AUTCA C ITIOMOIIBIO PA3JIMIHBIX CTATUCTUYCCKUX ITAKCTOB!
STATISTICA, SPSS u mp.

CTATUCTUYECKHUMN AHAJIN3 B TPOT'PAMME STATISTICA

STATISTICA siBnsieTcst TUAEPOM Cpear MPOrpaMM CTaTUCTUYECKOM 00paboTKU
naHHbIX B cpene Windows. B Heil peann3oBaH Tak Ha3bIBa€MbIil TrpaduuecKu-
OpPUEHTHPOBAHHBIN TOJXOJ] K aHAJINU3Y JAHHBIX, KOTOPHI COCTOUT BO BCECTOPOHHEM
BU3yaJIbHOM TPEICTABICHUN JaHHBIX. Paszmensl, koTopble OyayT paccMaTpUBaThCs,
COOTBETCTBYIOT TE€M pasleiaM, KOTOphIe OBUIM PAcCMOTPEHBI Ha TEOPETUYECKOM
yYpOBHE U TPeOOBaJIM TOJITHX YTOMUTEIHHBIX BRIYUCICHUN Ha KaJIbKYIATOPE:

- IpocTelIasl CTaTUCTUKA — CPEIHEE, CTAaHAAPTHOE OTKIOHEHUE, IOCTPOEHHE
TUCTOTPaMMBbl;

- OLICHKA 3HAYUMOCTH CIBUTQ;

- KOPPEISALIMOHHBIN aHAJIU3;

- TUCTIEPCUOHHBIN (0THO(PAKTOPHBIN aHAIH3);

- PErPECCUOHHBIN aHAIU3.
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OO0mue npaBmiia padoTsl ¢ MPOrpamMMoit
[Tocne uncrammsuuu nporpammbl STATISTICA 3amyckaercss mytem BbIOOpa
kHomok [lyck = Ilporpammber = STATISTICA. Ha skpane mosiBisieTcs: pabodmii
JUCT, cXoaHbIl ¢ pabounm nuctom npuiiokenusi EXCEL. Co3nanue, OTKpBITHE U CO-
XpaHeHue (HailsioB MPOUCXOIUT oOmenpuHITbIM crocoOom st Windows. Daiinel

UMEIOT pacllupeHue sta.

Yucmo HCO6XO,III/IMI>IX CTpPpOK U CTOJ'I6HOB MOKHO 3a1aTb Cpa3dy, a MOKHO BapbU-

POBATh C IIOMOIIBIO MBIIIN.

JIBaXK1bl IIETKHYB HA UMEHM NEPEMEHHON Varl, MOXHO 3a7aTh €€ UMs B I0JIE
Name. /[nrHa ”MeHHM HE JI0JbKHA MPEeBhIIaTh 8 CHMBOJIOB. B mosie Long name MoxHO
3a1ath (OPMYITy JJIs BBIYUCIICHHS TOW UM MHOU MTEPEMEHHOIN.

Paiin PegakTikpogadde  [poctdorp Boraeka Popmar  CratucTuea  [pader K

Rl= = =T | o oo | #4 45 AddioWorkbook = o6

Aial j|1uj|nfg|§§§|,&*,i*ﬁ

|'|

L 1 7 3 Fl g B 7
Varl Yt Yard Ward Yarg Yark Y&

O |77 | e [ D0 [ P | e

EDGHDBHEH crarucTHEa W Tabauus: SpreadsiEINES

BricTpRIG |

OTreHa |
E TlapareTpe™> |

% t-test, independent, by groups
Eﬂfl t-test, independent, by vanables
[ ttest, dependent samples

E t-test, single zample

== Breakdown & one-way ANOVA
HH T atauue vactar

% Tablez and banners

% T afineluW OTEETOE

Fh TecTel packosaeH|s: . %, yope
,?_4',;}1]1 Probability calculator

FHrepems aaHH |

SELECT
CRsES | o ﬂl

IIpocreiimas onucarejabHast
CTATHCTUKA

[locne BBefeHUS] AAaHHBIX B MEHIO
CraTucTuka BbIOMpaeM: OCHOBHas CTa-
TUCTHKA onucareinbHas CTaTUCTHKA,
3aTeM aKTHBU3MPYEeM OKHO Variables,
BBIOMpAaEeM TOT CTOJIOEI, KOTOPBIM XOTUM
UCCIIEZIOBAaTh, W IOCTAaBUM (PIaXKu Ha
TeX MapaMmeTpax, 3HaueHHs KOTOPBIX XO-
TUM Y3HATb.

YtoObl MONYYHTH THCTOTPAMMY
pacmpeneneHus U CpaBHUTh €r0 C HOP-
MaJbHBIM, CJEIyeT BbIOpaTh: ObICTpas
CTaTUCTUKA-TUCTOTPAMMA.
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Eﬂnuc:ﬂenhﬂan CrarucTtuka: Spreadsheetl g Workbook1

@ Yariables: |"-Iar'|

BluEpUMBEAHWA KaTErOP. | NapareTpel
BepoAtH. & BENEPYMESHMA pacnpeleneHHA

EeIcTpRIG | FaciupeHHEIG I HopraaneHoCTE
L

[SUHH]

Mraor: OnkcarensHas cTaTHMETHES |

nHitH nnoTHOCTH pau:n|:| ﬂistngramsﬁL

@ W TOMEYHOE BEIMEPYHESHME 017 BCEX r|

Bbiuncienue koppeasinuu 1 K03 GpuIneHToB perpeccun
JUist BBIYMCIIEHUS JIMHEHMHOro Ko3(@uiueHTa Koppensiuuu cleAyeT BbhIOpaTh
Cratuctuka - OcHoBHasi, ctaructuka —»> Correlation matrices. 3arem BbIOparh
BKJIJIKy pacIIMpEHHOE/BbIYepUMBAHUE U IBYMEPHBIN rpaduk pazdpoca.

2t Morern n AN,

RiH NepereHHBIN n:nl 3@14::&5 [MpAroyroneHan hl Summary
MepeeiE  none OTt1eHa
Bropoi none

EeICTpRIG El laparerpe~

F'EIELIJHI:IE.'HHI:IE.-"EFI:-I'-IE.'I:I'-IHEFEHHEHJ NaparmeTpel

HMTar: mMarpua KoppenAumXii ﬁ b i

CRAES

[ HYacTuuHble koppenaumMd ﬁ 4 atri ] §| o) ﬂ|

YacTHUHEE KOpPPEtALMH By ayT ERUMCIaHE A0A

r BEEellEHHE!
NepeMEHHER B MEepEOM CNHGKE, KOHTPONKP Y HILHE

E hAGhEHTES
FHBIMEpUMEBAHIMA pas I HEAEHAMM CY4ae E=———=
- & Wil O M

r-hE'_ghme Bbl'—lEl:l'-II.-IBaHI.-Isl HEAEHAR CAYYIE

e

ect one or two vanable Lists

Far?
Fard
vard
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Eﬂnucananhﬂan Craructuka: Spreadszheet]l 8 Workbook1

[]  Warniables: |r‘u:une

BepoaTH. & BRIMEPYMEAHMA PACNPELENEHMA |

BrMEpUMBaHMA KaTerop. | MapareTpel I
B bICTpRI FacluMpeHHEIN | HopraneHOCTE |
FE MTor: OnucaTensHas cTaTHeTHES | BemucniTe
— Pacnonosenue, gors MlameHeHde, mMoreHTel— [ [TpouLeHTMAM, pasmaki BeiGop
W HonyeTi W CraHoaprroe otenol | | W BuHuMryr & makciey
W Mepa [~ Harmener [T Husrue & BepiHWe KES|
V| Cypard. W CraHaapTHanA ow [~ paHMLE! NpOUEHTHAE
v Meguanz [T TpaHuue! goEepuTEn eps 10.00 :'a.;
[ <] = —
™ Pesin frmeps |95.00) =) % S = P
[e0r. cpenH v O CRARET D4R
L pak o P [ Ouanaz [~ Ouanas
[T Tapw. cpegr | | [T owwbka oH
o gy

B pesynbrare nonyyum 3Haue€HUE JTUHEHHOTO KOAPPUIIMEHTa KOPPESLUH, JIH-
HUIO PETPECCUU U YPABHEHUE PETPECCUU.

EcTb BO3MOXHOCTb BBIYMCIUTH U PAHTOBBIM KOI(DPUIMEHT KOppesLuu.
st storo: Craructhka —> Hemapamerpuueckue —> correlations = RSpearmen.
3arem 3a7aTh MEPEMEHHBIE M TOCJE BBIYUCICHUS KO3(PPHUIMEHTa KOppENIslun Bbl-
OpaTh BKJIQJIKy — JAHarpaMMa pacCestHHsl.

Jl5is TOrO, 4TOOBI 3aIMyCTUTh MOMYJb «JlMCTIEpCHOHHBIN aHAIN3» HY)XHO BBI-
Opatb BKJIAJAKY «Jlpyrue BUIbl aHalIU3a» U3 MEHIO « AHAIIU3Y, miporieaypa « ANOVA»
(Analysis of variance).

CTATUCTUYECKUHN AHAJIU3 B IPOT'PAMME SPSS

[Ipouenypsl, pacCMOTPEHHbIE paHEE, BOSMOXKHBI M C MOMOIIBIO CTaTUCTHYE-
ckoro nakera SPSS.

Tak onucamenvuwiii ananu3 JAHHBIX TOJAKIIOYAECTCS C IMOMOIIBIO MOAYJIS
Anamus - OnwucarensHble, CTATUCTUKU —> onucaTtenbHbie. [IpenBapuTensHo B daiin
JaHHBIX JOJDKHBI OBITH BBEACHBI JaHHBIE. bonee moapoOHbIl aHAIM3 MOXKHO IMOJTY-
yuTh BhIOpaB: AHanm3 —> OnucarenbHble cratuctuku > Mccnemoanue. Pacemot-
pUM IIPUMED, MPEICTABICHHBINA HA PUCYHKE HUXKE.
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besnmMAHHLIA - Pegakmop gaHHux S5P55 - |5|L|
Faiin Pegakmuposanue Mpoctomp  NanHee  TpaHctopmauun | Ananus Tpader Ymuaumer Okno  Chpaska

~ B - Omyemel v |
E'ln |§| r)l (‘xl EI ".ml B | ﬁl ﬁl%l %I—‘ Orw AeHble CramucmukL » YHacmarmel...
|5: warl0001 |8 Jlpyrue mabnuue (3 OnucamensHee. .
M epel cpaBHEHUA 3 UccnegoeaHue: -
+al0001 war war war war i . war Far war war war =
06w aa MureiHan Mogens 3 MepekpecmHele mak...
! 1,00 Mized Madels 3 MponopuuoHanEHE...
2 3.00 CarnacosaHue 3
3 7,00 Perpeccua 3
4 Q.00 TornuHeREHEIR (3
5 9,00 Knaccupukadua 3
I3 *f MEHBWeHUE [aHHE! 3
7 I acwmaBuposaHUE 3
B Henaparempuyeckue mecmel »
Cepusa BpereHu 3
9
Eenwueatue 3
10 MuoskecmeeHHei Omesm 3
1 *{MEPAHHEIE SHAYEHUA GHANUSA...
12
13
14
13
16
17
13
12
20 ]
21
22
23
24
25
26
27
28
29
a0
3l -
Ilzl\nanenb A Bug nepementon J 4] | _>|_I
|SPS5 Processor is ready [ [

}ﬂl’lgcxl“ I'S,ﬂ g E g |J @STATISTI[‘A 2 - Microso ”Eesumnuuuﬁ - Pega... m‘ﬁ?&@ 16:49

VkaxeM nepeMeHH 10, KOTOPYIO HGO6XOI[I/IMO IMPOAHAJIN3NPOBATh.

beswmanioiA - Pegakmop gannmix SPSS

Faiin Pegakmuposanue [Mpocromp  Oaddeie  Tpanceopmauus  AHanus  Cpagel Ymunumer Okno Crpaska

e EEEE R EEEEEED)

|5 < war00001 9

x| 5

TMogHuHEHHbBIR Crvcok: oK. I
& varl00m >
c‘raBKal

Copoc

Crnucor. nokasarensii:
| OTreHa |
I'Iomou.lbl

MeTkM perucTpa:

— OTofpaskeHu9e
¥ Da napamerpa
" CramuoTika " Plots CrarmeTika. | I'paq:wm...l MapareTped...

I

i

=

5

o0

=)

=

5]

L3

=

MMMM[\J[\J'—"—"—"—"—"—"—‘|’—‘|’—‘|’—‘| | | | | | | | ||

)

(%]
=)

=]
5

[
2

IS
=]

30

31 -
|4 [* [\ Nanens A Bug nepemeroi 7 Il | _'I_I

|SPSS Processor is ready | | |

= ] I'IyGK”J @ e E @ H @STATISTICA 2¢ - Microso.. ” bestimsannoii - Pega... ﬁﬂulpuﬁ - 5PSS Mpocron... m(ﬂ%%@ 16:57
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B pesynbrare moiyuum clenyromme pe3yabTaThl:
Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
VARO00001 5 1,00 9,00 | 5,8000 3,63318
Valid N (listwise) 5
Explore
Descriptives
Statistic | Std. Error Mean

VARO00001 Mean 5,8000 1,62481

95% Confidence Lower Bound 1,2888

Interval for Mean Upper Bound 10,3112

5% Trimmed Mean 5,8889

Median 7,0000

Variance 13,200

Std. Deviation 3,63318

Minimum 1,00

Maximum 9,00

Range 8,00

Interquartile Range 7,0000

Skewness -,567 913

Kurtosis -2,231 2,000

Mean — cpenHee
Median — Mmenuana
Std.deviation — cTaHAapTHOE OTKJIOHEHUE
Variance — nucrnepcus
Range — pa3smax
Std.error mean — cranjapTHasi olIMOKa CPETHETO
Skewness — k03 OHUITUEHT aCCUMETPUHN

Kurtosis — koaddunment skcuecca.

Pacuer xoadunmentos koppemnsiuu B nakere SPSS HaunnaeTcs ¢ BBoga AaH-
HBIX. JlomycThM, pacCUUTBHIBAETCSl CTENEHb CBA3U MEXy Npu3HakoMm 1 (varl) u mpu-
3HakoM 2 (var2). [lnst aToro BeIOMpaeTcss AHaIU3 = COIIACOBAHKME —> OJHOBApHAHT-
HOCTb. 3aTe€M OTKPOETCS OKHO: buBapnaHTHas koppemsiuusa. Paccuutaem ¢ mOMOIIBIO
JAHHOTO TMakeTa Kod(h(UIMEHTHl KOppessiuu: JMHeWHbd IlupcoHa W paHroBble
Cnupmena u Konpgona.
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besmmaniwi - Pegakmop gannmx 5P55 ;Iilll

Faiin Pegakmuposatue Mpoctomp  Oaddele  Tpadceoprauua  Ananus  [pagel Ymunumer Okso  Crpaska

e EEEEERDEEEREFEEEE]
|? var(0002 |15
wat0001 | war00002 Vit | war | Vit | war | Tt | Wt | war | Tt Vit war Vit Var Tt Wt var =

1 1,00 14,00 ' BHBAPHAHTHLIE KOPENASIHH x|

2 2000 1800

5 a0 =200 MepereHHEE: 0. I

4 7,00 18,00 Bcraskal

5 9,00 23,00

[ 3,00 10,00 ﬂl

7 400 1500 OTreHa |

g Marowe:

: =

10 Carrelation Coefficient:

i ’]7 Pearson | Kendal'staub [V Speaman

E TEeCT BEakHOCTH

i ’7 % [EysBocTbii " DaHoXBOCTHIR ‘

12 V' Flag significant comelations [LSRSkETRel

17

18

19

20

21

22

23

24

25

26

27

28

29

30

3l A
| [\ Nanens A Bug nepemerton 7 1« _bIJ

|SPSS Processor i ready [ [ [

iﬂl’lycxl“ @ e E ] g |J @nocnsaprMicrosoHWord ”Eeaumannuﬁ - Pega... ﬁﬂutput‘l -SPSS I'Ipocmom...l m@f@@‘% 1732

PesynbTarsl KOppesssMOHHOIO aHanu3a OyayT MpPECTaBIEHBI B CIEAYIOLIEM

BHUJIC:
Correlations
VAR00001  VAR00002
VARO00001 Pearson 1 , 758
Correlation
Sig. (2-tailed) , ,049
N 7 7
VAR00002 Pearson 758" 1
Correlation
Sig. (2-tailed) ,049 ,
N 7 7

* Correlation is significant at the 0.05 level (2-tailed).
Nonparametric Correlations

Correlations
VARO00001 VARO00002

Spearman’s rho VARO00001 Correlation Coefficient 1,000 577
Sig. (2-tailed) , ,175

N 7 7

VARO00002 Correlation Coefficient 577 1,000

Sig. (2-tailed) ,175 ,

N 7 7
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B knetkax Tabmuisl — Tpu BenuduHbl. [lepBas cBepxy — 3HaueHue Kod3hdu-
LMEHTA KOPPEISLUH, IOCEPEINHE — €r0 MUHUMAJIbHBI YPOBEHb 3HAYMMOCTHU U CHU-
3y — o0beMm BbIOOpKU. Brimtouennas ommus Flag significant correlation (momerka
3HAYUMBIX KOA(DPUIIMEHTOB) OTMEYAeT 3BE3J0YKOM KOIPPUIMEHTHI KOpPPENSIH,
3HAYMMO OTJMYHbIEC OT HyNsl. Ha miaBHOW AuaroHanu TabiuIl CTOAT 3HAYEHUs KOppe-
JSIIUM IEPEMEHHBIX MEX]ly caMUMU co0oi. MHTepecyromye Hac 3Ha4eHUs CTOSAT Ha
noOouyHoi auaroHanu. [lo 3HaueHUsIM KOA((ULIMEHTOB KOpPPEIALUU BUAHO, YTO
CBsA3b 3HauuMa. OJHAKO CIIEyeT 3aMETHUTh, YTO VISl JOCTOBEPHOCTH HUCCIIEAOBAHMM
KOJIMYECTBO 3HAUEHUI MEPEMEHHBIX JI0JKHO OBITh OOJIbILE, YEM 7.

PerpeccronHblil aHamu3 OCYIIECTBISAETCA MyTeM BbIOOpa Moayas AHaIu3-
perpeccusi. PaccMoTpum HamOoJee MpOCTON ciiydail juHeiHou perpeccuu. [locne
BBOJIA JIaHHBIX CJIEYET OINpPENEIUTh: KaKkas U3 MEepeMEeHHbIX OyJeT 3aBUCUMOM, a Ka-
Kasi — HE3aBHCUMOM.

beswmanHwi - Pegakmop ganHwx SPSS - |ﬁ'|1|
Fain  Pegakmuposaue  Mpoctomp  Jaddsie  TpaHceopmauus  SHanus  Tpagel Ymunumel Okdo  Crpaska
=88] B =] 2 =k #) e B e
|2 : var0002 ,I_I_IL|
oBMmop| .
war0001 | war00002 ! Nunennan Perpeccus x| war Vit war war var var et
1 1,00 2,00 )
2| zoo[ 4m] @ var0om ] I—”g“””;;;;;" ok_|
war
3 4,00 5,00 BCTaBKal
4 7.00 14,00
5| oo 1z Do | Broxiust _Coen | _Cepos |
6 3| &m Hesmmeumire Orvera |
7 400 2,00
. : < warloo Moo
: Lo
]
10 MeTan: IHemove 'l
11

b0

MepetenHan Britiopa:

I I'IpaBMno...l
MeTku perucTpa:
WLS > | ETaTMCTMKa...l rDaCDHKH...l onpaHEHwe...l I'IapaM&'rpbl...l

L

=

s

=

=

=

=

[
=

[

b
[

[
L3

b
o

[
L

[
=3

[
<3

(=
[

(5]
=]

30

31 v|
lel\naﬂenb A BLig nepemeHHoR / ” h | D
Moemop |SPSS Processor is ready [ [ [ [

a I'Igcxl“ I“_;ﬂ ﬁ H m @ |J @nocn eap - Microsoft Word ” besbimanHpf - Pega. . @I’IwHﬁon AnA Windows - "3...| ﬁﬂutpu& -SPSS I'Ipocmom...l \Ejé 15:34

B ypaBHeHuun nuHeitHOW perpeccun y=a+bx, KOHCTaHTa — 3TO a, KO3pPpuuu-
eHT b — koaddunment nepea nepeMenHou var 1.Cyzst o mojiy4eHHbIM pe3yJbTaram,
YPaBHEHHE JINHEMHON PErPECCUH )=2X.
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Coefficients

Unstandardized Standardized
Coefficients Coefficients t Sig.
Model B Std. Error Beta
1 (Constant) ,000 ,000 ,
VAR00001 2,000 ,000 1,000 , ,
2 (Constant) 8,571 2,125 4,033 ,007

a. Dependent Variable: VAR00002

JIns ocyleCTBIECHUS 00HO(PAKMOPHO20 OUCNEPCUOHHO20 AHANU3A CIEAYET
noAkrounTh npoueaypy ANOVA: Ananuz = Mepsbl cpaBHeHus = OIHOCTOPOHHUM
ANOVA. Ilepen »TUM JaHHBIE CIIEyeT BBECTH CIEAYIOIIMM 00pa3oM: B TMEPBOM
CTOJIOIIE YKa3bIBAIOTCSl BCE MMEIOIIMECS JaHHbIEC, a BO BTOPOM HOMEp TpYyMIbl, K KO-
TOpol OHM TpuHamiexar (ypoBHH (aktopa). Torma momuyuHeHHBIN criucok — varl,
nokasarenb var2. HyneBasi rumore3a COCTOMT B TOM, YTO BIHUSHHE (DakTOopa OTCYT-

CTBYET.

b esmmannni - Pegakmop gannbix SPSS =@l x|
Faiin Pegakmupopatus  Mpoctomp MadHeie  TpaHcoopeauuA  Axanus Fpagsl Ymuumel Okno  Crpssl
FEEERE |_| | | o] Elee| B o]
B vaiOO02
vat0001 | var00002 | war I Tar | var | var I rar | war | var I rar Tt var ar vt var ar Far =

1 S S

I zl

3 3,00 1,00

n Zm 100 ﬂgHHHE;;;M Crucok: I

warl

5 6,00 2,00 - Brraekal

é 700 2,00 . 6

7 8,00 2,00 il

8 9,00 200 O

o 1o 300 Mokasarens: Mavous|

10 13,00 3,00 .-) & varl002

11 14,00 3,00

ii 56,00 300 KOHTDaCTbI.I MocT Xok... I'IapaMe'rpb\...l

14

15

16

17 i

18

19

0

21

2

3

24

15

16

7

18

29

30

3l hd
[ <[ ¥ ]\ Nanens ganmbix A Bug nepemeHon 7 Ll L

\SF'SS Processor iz ready | |
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ANOVA
VARO00001
Between
Groups
Within
Groups
Total

Sum of df Mean
Squares Square
987,500 2 493,750
1398,750 9 155,417
2386,250 11

F

3,177

Sig.

,090




B cron6ue F BoiBoguTCs 3Hauenue F-Kputepus, B cTojo1e Sig — ero ypoBeHb
3HaunMocTu. Ecam sTa BennuuHa Onu3Ka K HYIIO, TO €CTh OCHOBAaHUE OTBEPTHYTH
HYJEBYIO Tumore3y. B mpumepe, mpuBeaeHHOM BbIlIE, (GAKTOP 3HAYUTEIHHO BIHSIET
Ha paclpe/ielieHue MpU3HaKa.

3agaHus 11 caMOCTOSITEIbHOM PadoThI

1. I[To nanHbIM TaGaUIBL 2 U TAOIUIBL 3 ONPENEIUTh, OKa3all Jik (HaKTOp MOro-
nel (roga 1985-1990, 1991-1999) Ha cpennuii HaONW MOJIOKA, SIUIIEHOCKOCTh Kyp U
rofgoBoil HacTpur mepctu. ONpenenuTb — €CTh JIM JMHEHHAs 3aBUCHUMOCTh MEXKTY
ATUMHU MOKA3aTEISIMU.

2. ITpoBecTr MpOCTEUIINN CTATUCTUYECKUI aHaIU3 JAHHBIX MPEICTABICHHBIX
B Tabnue 5 [punoxenus 1.

3. Ilo nanupiM Tabmuubl 7 [lpunoxenus 1 onpenenuTs — oka3zai Jid (paxkTop
BPEMEHM CYILIECTBEHHOE BIMSHHUE HA pACHpE/IeSICHHE MO TUIIAM JIETHUX O3/10POBH-
TEJbHBIX JIarepeil U Ha KOJIMYECTBO OTJOXHYBIIUX B HUX JIETEH.

4. IIpoBecTr NPOCTEUIIINI CTATUCTUYECKUN aHAIU3 JAHHBIX MPEICTABICHHBIX
B Tabnuue 8 [lpunoxenus 1.

5. IIpoBecTu, ucnonb3ys gaHHble Tabnuibl 9 Ilpunoxenus 1, aHanus 3aBUcCH-
MOCTH 4Kclia 3a00JIEBIINX Pa3IMYHBIMU BUIAMU OoJie3HeN Mexay coboi. [TocTpouts
KOPPESLUOHHYIO MaTPULLY.

6. [IpoBecTn mpocTelIMil aHaIU3 CTATUCTUYECKUX JAHHBIX, MPEICTABICHHBIX
B Tabnuue 10 [punoxenus 1.

7. Ucnionb3ys naHHble, npeacTaBieHHbie B Tadmuie 11 [punoxenus 1, ompe-
JEIUTh — MPUCYTCTBYET JIU CBSI3b MEXKIY YHCICHHOCTHIO MYKYHMH U JKEHILWH B paii-
onax PT.

8. OnpenenuTh, BIUUT U (HAKTOp BPEMEHH MOCTYTUICHHUS W BBIITYCKa CIIeIra-
muctoB (1975, 1980, 1985, 1990, 1995, 2000) Ha KOIMYECTBO BHIOOP CHELHATBLHOCTH
Y KOJIMYECTBO BBIMYCKA 10 HEH.
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IIJIAHBI TIPAKTUYECKWX 3AHATHI

IIpakTuyeckoe 3ausiTue 1. «BapuanunoHHBIN psa»
Pemrenne 3amau: Nel, c.10. Kur FO.B. Ilpuknagnas maremarndeckass CTaTHCTHKA C
MPUMEHEHUEM UH(POPMAIIMOHHBIX TEXHOJIOTHM.
No446, 447 c.154. I'mypman B.E. PyKoBOJCTBO K PEHIEHUIO 3a/1a4 110 TEOPUU BEPOSIT-
HOCTEU U Mart. cratuctuke. — M.: «Boicmias mkonay. — 2002.
Ha c/p: No2, c¢.10. Kut }O.B. Ilpuknagnas maremaruueckas CTaTUCTHKA C TIPUMEHE-
HUEM UH(OPMALIMOHHBIX TEXHOJIOTHUH.
Ne448. I'mypman B.E. PykoBOACTBO K peILICHMIO 3a/iady [0 TEOPUH BEPOSITHOCTEW U
Mart. ctatuctuke. — M.: «Bpicmas mkona». — 2002.

IIpakTnuyeckoe 3anaTue 2. «YuciaoBpie XapaKTEPUCTUKHA BAPUALMOHHOTO Psi-
na»
Pemenne 3agau: Nel—8 c.12, Nel, 2 c.15. Kur FO.B. Ilpuxknagnas marematruyeckas
CTaTUCTUKA C MPUMEHEHNEM UH(POPMALIMOHHBIX TEXHOIOTHIA.
Ne8.10-8.11, C.284. Kpemep H.III. Teopus BeposiTHOCTEN U MaTeMaTuyecKas CTaTh-
ctuka. — M.: FOHUTH, 2002.
Ha c/p: Ne9—15 c.13, Ne3 c.15. Kur FO.B. [lpuknagnas maremMatudeckas CTaTUCTHKA
C IpUMEHEHUEM UH(POPMALIMOHHBIX TEXHOJIOTUH.
No8.12-8.13 C.284. Kpemep H.III. Teopust BeposiTHOCTEN U MaTeMaTudecKasi CTaTH-
ctuka. — M.: KOHUTU, 2002.

IIpakTuuyeckoe 3ansitue 3. «OCHOBHbBIE 3aKOHBI PACIIPEICIICHUS
Pemienue 3amau: Ne4.11-4.17, C.172. Kpemep H.III. Teopust BeposiTHOCTEM 1 Marema-
THueckas craructuka. — M.: KOHUTH, 2002.
Ha c/p: Ne4.22-4.23, C.173. Kpemep H.ILI. Teopus BeposiTHOCTEH 1 MaTeMaTHYeCKast
cratuctuka. — M.: FOHUTU, 2002.

IIpakTHyeckoe 3anaTue 4. « BoIOOPOUHBIN METON U €0 3HAYCHHUE)
Pemenue 3anau: Nel, 2 c¢.15. Kur FO.B. Ilpuknannas maremMaTudeckasi CTaTUCTHKA C
IpUMEHEHHEM UH(POPMAIIHOHHBIX TEXHOJIOTHH.
Ha c/p: Ne3, c.15. Kut FO.B. [Ipuknagnas matemarnueckasi CTaTHCTHKA C MPUMEHE-
HUEM UH(OPMALIMOHHBIX TEXHOJIOTHUH.
Ne9.19, ¢.330. Kpemep H.IL. Teopus BepoATHOCTEN N MaTEMAaTUYECKasl CTATUCTUKA. —
M.: KOHUTH, 2002.

IpakTueckoe 3ansaTue 5. «CTaTucTUyecKas MpoBepKa rUIoTe3»
Pemienue 3agau: Nel, 2 c¢.27. Kur }O.B. Ilpuknagnas mareMarndeckasi CTaTUCTUKA C
IPUMEHEHUEM UH()POPMAIIMOHHBIX TEXHOJOTHM.
Ha c/p: Ne3, 4 ¢.27. Kut FO.B. Ilpuknannas maremarudeckas CTaTUCTUKA C MPUMeE-
HEHHEM MHOOPMAIIMOHHBIX TEXHOJIOTHUM.
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IIpakTHuyeckoe 3anaTHe 6. «KOppensaunoOHHBIN aHAIN3
Pemenne 3amau: Nel, 2, 3, 4 ¢.36-39. Kur 1O.B. Ilpuknagnas MaremMaruyeckas cra-
TUCTUKA C TIPUMEHEHNEM HH()OPMAITMOHHBIX TEXHOJIOTHIA.
Ha c/p: No 2.20, 12.21 c.437. Kpemep H.ILI. Teopusi BeposiTHOCTEN M MareMaruye-
ckas cratuctuka. — M.: KOHUTH, 2002,
No5, 6 ¢.40, 41. Kut [O.B. IIpukiagnas MmaremaTuyeckasi CTaTUCTUKA C PUMEHECHU-
€M HH(POPMAITMOHHBIX TEXHOJIOTHH.

IIpakTn4yeckoe 3ansiTue 7. «/{MCIIEpCUOHHBIN aHATINA3»
Pemienue 3amau: Nell.3—11.4, ¢.390, 391. Kpemep H.III. Teopust BeposiTHOCTEN U Ma-
TeMaTndeckas craructuka. — M.: KOHUTU, 2002.
Nel, 2, c.44. Kut 10.B. Ilpukiannas mareMarndeckas CTaTUCTUKA C MIPUMEHEHUEM
MH(OPMAIIMOHHBIX TEXHOJIOTHUH.
Ha oom: Ne 11.5, ¢.391. Kpemep H.III. Teopust BeposiTHOCTEM 1 MareMaTu4yecKas cra-
tuctuka. — M.: OHUTH, 2002.
Ne3, c.44. Kut 10.B. Ilpuknangnas MareMaTH4ecKas CTaTUCTHKA C IPUMEHEHUEM WH-
(hopMaIMOHHBIX TEXHOJIOTHH.

IIpakTnueckoe 3ansitue 8. «lIpruMeHEeHUE KOMIBIOTEPHBIX MPOrpPAMM IpPH
CTaTUCTUYECKON 00pabOTKe JaHHBIX (KOMIIbIOTEPHBINA MTPAKTUKYM )»
Pemienue 3amau Nel—8, ¢.55. Kut 1O.B. IIpukiiannas maremarnyeckasi CTaTUCTHKA C
npyUMeHEHUEM UH(OPMALIMOHHBIX TEXHOJIOTUH.

IIpakTnueckoe 3anaTHe 9. «JIMHENHHOE M ITMHAMUYECKOE NPOrpaMMHUpPOBA-
HUE»
Pemienue 3anau co crp.156. ukun E.B., UxaptumBunu A.I. Maremarndyeckue Mme-
TOJIBI M MOJIETIN B yIipaBiieHun: YuebHoe nocodue. — M.: Jleno, 2002. — 440c.
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CAMOCTOATEJBHASA PABOTA

MeTtoauyeckue yKazaHUsA

Opranuzanusi CaMOCTOSITEIbHOM pabOThI CTYAEHTOB UMEET LIETIb:

- CUCTEMAaTU3UPOBATh U PACIIUPUTH UX TEOPETUUECKUE 3HAHNUS,

- 3aKPENUTh NIPAKTUYECKUE U OPIraHU3aTOPCKHUE CIIOCOOHOCTH;

- Hay4UTh paboTaTh ¢ yUeOHON U HAyYHOU JIUTEepaTypou;

- CTUMYJIMPOBATh MPO(eCCUOHANBHBIN POCT CTYIEHTOB, BOCIUTHIBATH TBOpPYE-
CKYI0 aKTUBHOCTb U MHULIUATUBY.

CamocTtosiTenbHas paboTa CTY/IEHTOB OpraHU3yeTcsl MpenojaBaresiMiu B COOT-
BETCTBHUHM C KAJICHIAPHBIM IIJIAHOM M3YUYEHUS JUCLUIUIMHBI U ITPEAIIONIAraeT:

- U3y4YEHUE JICKIIMOHHOIO Marepuaa, YTEHUE PEKOMEHYEMbIX JIMTEPaTypPHBIX
MCTOYHUKOB, PELIEHUE 33/1a4, OTBEThl HA KOHTPOJIbHBIE BOMPOCHI WIIK TECTHI U T.1.,

- CAMOCTOSITENIbHOE H3Y4YEHUE Marepuana M0 3aJaHHbIM I[pernojaBaTesieM
TEMaM;

- HaIllMCaHWe KOHTPOJIbHOU pabOTHI.

CamocrosTenbHass paboTa NpencTaBiIseT cCOOOM JONOJHUTEIBHOE H3yYEHUE
JUCLMIUIMHBL JUIsl TIOJIHOTO M NIyOOKOrO YCBOEHHWsI MaTepuala Ha OCHOBE aHAIW3a
y4eOHOU, METOAUYECKON U JOMOJHUTENIBHOMN JINTEPATYPBI.

CamocTosiTenbHas paboTa CTyAEHTOB BKJIIOYAET IOBTOPEHUE MTPOHJEHHOIO Ma-
Tepuaja U MOATOTOBKY K KOHTpOJbHOW pabore. Bes camocrodrensHas paboTa cTy-
JICHTOB OLICHUBAETCS B TEUEHUE ceMecTpa Ha (PaKTUYECKUX 3aHATUSAX U YUUTHIBACTCS
IIPU Ccl1a4ye SK3aMEHa.

IToBTOpEHNE NMPONAEHHOIO MaTepraga OCyLIECTBISETCS B MPOLECCE BBINOIHE-
HUS JIOMAILHETO 3a/1aHusl U CaMOCTOSITETIbHOM MPOpPabOTKU TEOPETUYECKOTO MaTepu-
ana. Jlomamissst paboTa BBIMIOTHSAETCS B COOTBETCTBUM C HOMEpPAaMU 3aJlaHuM, Tpe-
CTaBJIEHHBIX B IIJIaHE MPAKTUYECKUX 3aJaHUM.

KonTpoabsnas padora
Memoouueckue pexomenoayuu

[Ipu BBINOSHEHUH KOHTPOJIBHOM pabOThl HOMEpP BapHUaHTa COBMA/AET C HOME-
POM Ballled 3a4€THOU KHUKKU.

Pabora BhIMoONHSETCS B TETpaau B KIETKY. TUTYIbHBIA JHUCT OodopMIsieTcs
B COOTBETCTBUHU C TPeOOBaHUSMHU JI€KaHATa MO O(POPMIICHHIO KOHTPOJIBHBIX PaloT.
B rpade «paboty npoepuin» ciemnyet nucarb: K.1.H. Kur FO0.B. Ha tutrynsHoM nucte
YKa3bIBa€TCSI HOMEp BapUaHTa.

YcnoBusi, Bce MOSICHEHUS U (GOPMYIIBI CIEAyeT MUcaTh MOJHOCThIO. B BBIBO-
Iax 1O 3aJaHUI0 HEOOXOAMMO YKa3aTh WHTEPIPETAIUI0 TOMYYSHHBIX YHCIOBBIX
3HAYEHUM.
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Kparkoe nosicHeHne K nepBomMy pasaesry KOHTPOJIbHOI padoThl

IIpumep nocmpoenuss unmep8anrbHO20 8APUAYUOHHO20 PAOA:

[lycTh n3MepeH HEKOTOPBIM AKOHOMUYECKHUM MoKa3areib B 30 pernoHax:
2329357 111823303618 11 8 13202527 143020202419 212622162625
3327

PaccraBum skcnieprMeHTalbHbIE JAHHBIE B BO3PACTAIOIIEM MOPSIIKE:
781111131416 18 18 192020 20 21 22 23 23 24 2525262627 27 29 30 30 33
3536

[To Tabnuue 1 onpenensieM YUCIO KIACCOB

Tabmuna 1

O6beM BeIOOpKU 1 | Yncno kimaccoB K
6-11 4
12-22
2346
47-93
94-187
188-377
378-755
756-1515

O [0 ||\ |

—_ | —
—_O

Jst n=30 uncao kiaaccoB K=6. Haiigem MUHUMAaJbHOE U MaKCUMaJbHOE 3Ha-
YEHUS BAPUAHT: X,pin=", Xmax=30.

Onpenennm BapUaAIMOHHBIA pazMax R=X—Xuu=36—7=29.

Onpenenum BeIWYMHY KJIACCOBOTO UHTEpBaia: A= % = % =58.

1 1
O, =x,, 5 A=T7-29=41; X, =x_,, +5 A=7+29=99

O06001mMM ToJTy4YeHHBIC TaHHBIC B TAOJIUIIC:

Ta0Omuia 2

Homepa | Kitaccosbie CepenvHHbIE 3HAYEHUS YacToTh! Haxonnenneie
KJIACCOB | MHTEPBAJIBI KJIACCOB 4acTOThI

1 4,1-9.9 7 2 2

2 9,9-15,7 12,8 4 6

3 15,7-21,5 18,6 8 14

4 21,5273 24.4 10 24

5 27,3-33,1 30,2 4 28

6 33,1-38,9 36 2 30

I'paduk 1 (cm. puc. 1 HUKE), HA3BIBAEMBI TUCTOTPAMMOM, TIOTy4aeTCs, €CIIU B
PSIMOYTOJIbHOM CUCTEME KOOPJMHAT OTJIONKUThH MO0 OCH a0CIMCC TPAaHUIIbI KJIACCOB, a
110 OCH OPJIMHAT UX YaCTOTHI.

l'ucrorpamma Ha puc.l nocTpoeHa Ha OCHOBAaHHMM JaHHBIX TAOIUIIBI 2.

Ecnu cepeauHHbIe TOUKU BEPIIMH NPSIMOYTOJILHUKOB THCTOIPAMMBI COEUHUTD
MEXIy COOOM, MONYYUTCS TpauK JUCKPETHOTO BapbUPOBAHUS, HA3bIBAEMbBIN IMOJIH-
TOHOM pacripesiefieHus (CM. puc. 2 HIXKe).
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12

7 12,8 18,6 24,4 30,2 36

Puc.l. I'mcrorpamma pacnpenenaeHus.

12

10

N\

o N b~ OO ©

7 12,8 18,6 24,4 30,2 36

Puc.2. [Tonuron pacnpenesieHus.

Mooa pacnpedenenus — 310 HanboJee YacTo BCTPEUAIOIIeeCs 3HaUCHHE PsIa.
Cpennee apudmMeTHyeckoe pacIpeleleHUs] HaXOmuTcs MO0 (QopMmyne Xx.,=
= (txtxt .tx,)/n

1 2
Jlucniepcust pacripeenieHus HaxoauTcs o gpopmyne D = ;;(xi - X;.)

CTaHgapTHOE OTKJIOHEHHE S = /D

Kpartkoe nosicHenue Ko BTOpoMy pa3jiesly KOHTPOJIbHOI padoThl
IIpumep pacuema pan2oo2o Kod¢hhuyuenma Koppenayuu.
[TycTh npu uccneqoBaHUM JAECATA PETHOHOB MOTYYEHBI CISAYIONINE TTOKa3aTe-
mXuY.
BrIscHHM, CYIIECTBYET JTM MEXKy HUMH CBs3b. J|JIs1 3TOTO TOJCUMTAEM PaHTO-
BbII KOA(DPHUITUEHT KOPPETANH, JaAUM €T0 rpaduIeCKy0 HHTEPIPETAITHIO.
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Tabmuna 3

X
175
176
179
180
184
191
181
186
192
185

NN S| |w[olo[un~

Haiinem panr (mopsiakoBbI HOMEp MO YOBIBAHUIO) KaXKJOT0 U3 3HAYEHUH X U )
R, u R, 3aTeM HaliieM PasHOCTH COOTBETCTBYIONIMX DAHTOB d BO3BENIEM UX B KBaJl-
par, noJy4uM psj 3HaueHul d . [lpocymMMupyem ero u noJacTaBuM B GOopMyILy:

BOYA

re =1

nm*-1)°

Tabnuia 4
Ne X Y R, R, d d’
1 175 5 1 9 1 1
2 176 7 9 7 2 4
3 179 8 8 6 2 4
4 180 9 7 5 2 4
5 184 3 5 10 5 25
6 191 6 2 8 6 36
7 181 10 6 4 2 4
8 186 11 3 3 0 0
9 192 12 1 2 1 1
10 185 13 4 1 3 9
Cymma: 87

6*87
B namewm cnyuae: r, = 1—10(10—2_1) =0,5.Ecnu 3HaueHust 0qMHAKOBBIE, TO MPU-

MUCBHIBACTCS IPOMEKYTOUHBIN CPETHUN paHT, Hanpumep, 6,5.

Jlnis rpadudeckol MHTEpIpPETAUd 0 OCU X OTKJIQJIBIBAIOTCS 3HAYEHUS TPHU-
3HAKa X, 0 OCU ) — 3HAYCHUsI MMPU3HAKa y (CM. pUC. 3 HUKE).

[To 3nHauenuio kKodduiMeHTa KOppensuuu U rpapuyeckol MUHTEpIpeTaIuu
MOKEM CKa3aTh, YTO MEKITY MPU3HAKAMU X U ) €CTh CPEIHSS MPsSMast CBSI3b.
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14

12

10

175 176 179 180 181 184 185 186 191 192

Puc.3. I'padmuueckas unteprperanus ko3QpGUirueHTa Koppeasuu.

Kontposasbnas padora

1. IIpu o6cnenoBanuu rpytrbl npeanpustuii (10 mT.) ObUTK MOTYUYEHBI CeIy-

IOIIHE JIAaHHBIC MTOKa3aTess MpUObLIH (B MIIH. PyO.).

1. Ilpoananu3upyiite JaHHBIN psifl (PACHOIOKUTE COBOKYITHOCTh B TO-
pAIKE BO3pacTaHUs IPU3HAKA).

2. IlocTpoiiTe MHTEPBAJIbHBINA BapUALMOHHBIN DS

3. IlocTpoiite rucTorpaMmy M MOJIUTOH PaCTIPEAETIECHUS

4. Halimute Moy, MEIMaHy U cpeiHee apu(MeTnyeckoe TaHHOTO pac-
npeeaeHusl.

5. Onpenenure OUCIEPCUIO, CPEAHEKBAIPATUUECKOE OTKJIOHEHHE U
KO3 PUIIMEHT BapHallMy JaHHOTO PACTIPEIEIICHHUS.

T
13
24

2. IIpoBOAMIOCH UCTIBITAHUE 8 COPTOB 03UMOI1 NIeHUIbl. Kaxxb1il copT BbIce-
Bajicia Ha 6 nensiHkax oauHakoBoul miomaau. Ilpu 5% ypoBHE 3HaUMMOCTH TPOBE-
PUTH TUNIOTE3Y O CYLIECTBEHHOCTH PA3JIMYMU B CPEOHEU YPOKAUHOCTH JBYX COPTOB
03MMOM TIIEHUIIbI (HOMEpa COPTOB JAIOTCsl CTYJACHTY MpernojaBareieM). Ypoxkail-

HOCTh O3MMOM MIIICHUIIBI, 11/Ta:

Coprt
[ToBTOpEHUS 1 5 3 1 5 6 7 2

I 45 | 51 | 60 | 49 | 63 | 44 | 55 | 60
II 44 | 50 | 62 | 52 | 61 | 40 | 53 | 55
III 46 | 56 | 61 | 45 | 62 | 41 | 51 | 53
v 44 | 52 | 56 | 48 | 56 | 43 | 58 | 57
\ 47 | 54 | 61 | 47 | 62 | 45 | 54 | 54
VI 45 | 52 | 59 | 46 | 61 | 41 | 53 | 56
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3. Jlana Tabauia pe3ynpTaToB HAOIIONCHMIA:
X; 2 4 6 8 10 12 14
Y, 35 6,0 7.0 6,0 75 8,5 10

Haiitn BBIOOpOUHBIN KOA(POUIIUEHT KOPPESIUU U ONPENeIUTh €ro 3Ha4dH-
MOCTb. Paccuurars napameTpsl JUHEHHOTO YPAaBHEHUS PETPECCHH.

4. Jloka3bIBa€T JIM OMBIT BIUSHUE PA3IUYHBIX 103 YIOOPEHUHN Ha yPOKANHOCTh
O3MMOU MILIECHUIIBI?

YpoxkallHOCTh 03MMOM MIIEHUIBI ¢ | Ta, 11

J103b1 ynoOpeHuit
IToBrOpenus ] 5 3 4 s 6 7 2
1 39 | 41 | 42 | 47 | 55 | 41 | 43 | 39
2 39 140 | 40 | 45 | 50 | 42 | 50 | 40
3 37 1 39 | 39 | 43 | 50 | 44 | 47 | 37
4 41 | 40 | 42 | 42 | 48 | 44 | 49 | 43
5 36 | 38 | 40 | 40 | 44 | 43 | 50 | 39
6 38 | 38 | 39 | 41 | 43 | 40 | 46 | 41
7 43 | 41 | 43 | 45 | 51 | 42 | 44 | 40
8 40 | 42 | 45 | 50 | 53 | 47 | 49 | 41
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KOHTPOJIb 3HAHUM CTYJIEHTOB
KoHTpobHBIN TECT AJIS MPOMEKYTOYHOM ATTECTAllMU CTYACHTOB

Bapuanr 1
1. ITocTaBbTE B COOTBETCTBUE KAKI0OE U3 CICAYIOLINX U3MEPEHUN K OTHOMY W3
BU/JIOB IIIKAJI:

a) 4ncia, KOAUPYIOUUe TeMIIEPaMEHThI 1) mkana HaMMeHOBaHU I
0) akaJieMUYeCKU paHr (aCCUCTEHT, JIOIEHT, pod)eccop)  2) IIKaja mopsaka

B) METPHUYECKasi CUCTEMA PACCTOSTHUN 3) uHTEepBaibHAs IIKaIa
r) TenedoHHbIE HOMEpa 4) mikana OTHOLIEHU

a)—;0) —;B)—;T)—.

2. [lepeuncnure Mepbl cpenHero (LEHTPaNIbHON TEHJEHIMH) U CHOCOOBI UX
BBIYHCIICHUS.

3. [lepeuncnute Mepsl pazdpoca (MI3MEHIMBOCTH) U CITOCOOBI UX BBIYUCIICHUS.

4. Kakoli U3 nokasaresieil Hanbosee YyBCTBUTENEH K HATMUUIO KPAMHUX 3Haue-
Hui: 1) mona, 2) meauana, 3) cpeaHee apudMeTHIECKOE.

5. bonbliee craHgapTHOE OTKIIOHEHHE MOKa3aTele B OJHOW COBOKYITHOCTH B
OTJIMYHUE OT APYTON CBUICTEIHCTBYET O:
1) cBsA3M 3HaAUCHUI, 2) MEHBIIIEM pa3dpoce 3HaueHu, 3) OosblemM pazdpoce 3Ha-
YEHUN.

- [lepeuniciiure TUTIBI BBIOOPOK U YKAKUTE UX OTIUYUSI.

- [lepeuncnure kpuTepun KauecTBa OLICHKH.

- Ecnmu nnst mroGoro ¢ukcupoBaHHOTO 4YMClia HAOMIONEHUW BBITIOIHIETCS pa-
BeHCTBO: M( @ )=0, rie 6 — OlLieHKa TeHEPAIbHON XapaKTEPUCTUKU O, TO OLEHKA

6 Ha3BIBaCTCH:

n

1) HecMmelneHHOH, 2) 3 heKTUBHOM, 3) COCTOATEIBLHOM.
6. Kakast BbIOOpKa Ha3bIBACTCs PENPE3CHTATUBHOM ?
7. O1LleHKa TeM TOYHee,

1) yem Gouibllie pa3HOCTH | G —06 |

2) uem MeHbIiIe pasHocTh | § — @ |
3) ueM Boipasutenshee | § — O | .

8. Kakoe u3 yTBepkaeHuidl BepHoe (T1e t-HOPMUPOBAHHOE OTKIOHEHHE —
«K0d(DPUIMEHT JOBEpHUs», 3aBUCIIIMN OT BEPOSTHOCTH, C KOTOPON TapaHTUPYETCS
npeneabHas ommnoOKa BHIOOPKH).

1) [penenpHyto ommOKy BRIOOPKH MOXKHO MOACYUTATH TIO hopmyne: A=t/m;,

2) Yem MeHbIIIE £, TEM OOJIbIIE BEPOSITHOCTh, C KOTOPON rapaHTUPYETCs MpeaesibHas
ommuoOKa BEIOOPKH.

3) Yem Ooublie £, TeM OOJbIIE BEPOSTHOCTh, C KOTOPOW TapaHTUPYETCs MpeeibHas
ommroOKa BEIOOPKH.

9. Kakue mapameTpbl TOJKHBI OBITh U3BECTHBI, YTOOBI OMPENIETUTH HEOOXO -
MYIO YHCJIEHHOCTb BHIOOPKH?
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10. Pacnipenenenue nposepsiercs Ha OIM30CTh K HOPMaJIbHOMY, IOTOMY YTO:

1) MoxeT ObITh aHOMAJIbHBIM,

2) npu 60ab1IOM 00bEME BHIOOPKH,

3) T.K. OOJNBIIMHCTBO CTATUCTUYECKUX (POPMYJ MPUMEHUMO TOJIBKO K PACTIPEAEIICHH-

M OJM3KUM K HOPMaJIbHBIM.

11. Yem omnuaroTcsi napaMeTpuyecKiue METOAbl OT HeapaMeTPUYeCKuX ?

12. Kakoil kpurepuit siBisieTcsi MHOTO()YHKIIMOHATIBHBIM CTaTUCTUYECKUM KpH-
TEpUEM U TpeJHA3HAYEH JIsi COMOCTABJICHHUS YPOBHEH HCCIEAyeMOro IpHU3HAaKa,
CABUTOB B 3HAUEHUSAX UCCIIEyeMOro MPU3HAKA U CPABHEHUS paCTIpEAeIICHU?

1) Kpurepuii ¢p* @uinepa

2) T-xputepuii Bunkokcona

3) Kputepuit U Manna-YutHu

13. Ecnu 171 HEKOTOpOM COBOKYITHOCTH 3HAUCHHUM X U Y KOAPPUIIMEHT Koppe-
asiuuu paseH 0,9, To Kakoe U3 YTBEPKICHUM OyIeT HeaepHbIM:

1) OoJBLIMM 3HAYEHUSIM X COOTBETCTBYIOT OOJIBIINE 3HAUYCHUS V),

2) OOJIBIIMM 3HAYEHUSIM X COOTBETCTBYIOT MEHBIIUE 3HAYCHHUS ),

3) MEHbIIMM 3HAYEHUSIM X COOTBETCTBYIOT MEHBIIINE 3HAYCHHUS ).

14. Beibepute BepHOE YTBEPKIACHHE:

1) Jluneiinblii KO3)PUITUEHT KOPPENIAILNHI TPUMEHUM JIJIs JTI000TO pacrpeaesieHus, a
PaHroBBIN TOJIBKO JJIS1 MAJIbIX BBIOOPOK,

2) PanroBbiii KOYQOUIMEHT KOPPETSIUN MPUMEHUM TOJBKO ISl pacrhpeaesieHui,
MOYUHSIOIINXCSI HOPMAJIbHOMY 3aKOHY, a JINHEWHBIA — TOJBKO ISl MAJIbIX BbI-
O0pOK,

3) IlopsaxoByro (paHroByIO) KOPPESLMIO MPUMEHSIOT MpU HEOOJBIIOM 00BeMe
BBIOOPKH M BO3MOKHOCTH PAaH>KUPOBAHMUS, a JUHEUHBIN KOIPPUIIMEHT KOppesi-
LMW — JUIsl paclpeieseHuid, TOJYMHSIOIIMXCSI HOPMAJIbHOMY 3aKOHY.

15. Yto nmoka3pIBaeT T€OpETHUECKAs JIMHUS PErpeccuu’?

16. Ykaxxute BepHOE YTBEPKICHUE:

1) ®axropHas nucnepcus S°jqq,. BbI3BaHA JEHCTBUEM HA y CIlyYalHBIX IMPUYMH, a
OCTaTO4YHAas Szocm IIeJTMKOM 00yCJIOBJIeHa BIUsIHUEM (pakTopa X.

2) U dakropHas gucriepcus qubakm. 1 S°,.,, BBI3BAHA JIEHCTBUEM HA v (bakTopa x.

3) ®aktopHas aucnepcus S2¢,a,<m. BbI3BaHA JICUCTBUEM Ha y (pakTopa X, a OCTaTOYHas
(Szocm) IIEJTUKOM OOYyCJIOBJICHA CITyYailHBIMU TTPUINHAMH.

17. BO3MOXHOCTSMU KOMITBIOTEPHOW CTAaTUCTUYECKOM 0OpaOOTKU JaHHBIX 00-
nanaer caeayrouee npuioxkearne WINDOWS:

1) WORD,

2) EXCEL,

3) ACCESS.

18. YUToObI aBTOMAaTU3MPOBATh AMCIEPCUOHHBIN aHAIU3 CJEIYEeT BBHINOJIHUTh
CJIeIYIOLIYIO TIOCJIEI0BATEeIbHOCTD JEHCTBUM, aKTUBU3UPYS CTPOKU MEHIO:

1) cepBuc — aHanu3 JaHHBIX — JAMCIEPCUOHHBIN aHANIN3; CEPBUC — HACTPOUKH —

MakeT aHaJIu3a,

2) cepBUC — HACTPOMKHU — MaKET aHaJIN3a; CePBUC — aHAJIU3 JaHHBIX — JAUCIIEPCH-

OHHBIM aHaINU3,

3) cepBUC — HACTPOUKHU — AUCTIEPCUOHHBIN aHAJIH3.
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Bapuanr 2

1. Kakue mapameTpbl TOKHBI OBITh U3BECTHBI, YTOOBI OMPEETUTh HEOOXO -
MYI0 YHCJIEHHOCTb BBIOOPKU?

2. Pacnpenenenuie npoBepsieTcs Ha OJU30CTh K HOPMAIbHOMY, IOTOMY YTO:

1) MOXxeT OBITh AHOMAJIBHBIM,

2) npu 00JIBIIIOM 00BEME BBHIOOPKH,

3) T.K. OOJNBIIMHCTBO CTATUCTHYECKUX (POPMYJ MPUMEHUMO TOJIBKO K paclpeeieH -
M OJIM3KUM K HOPMaJIbHBIM.

3. UeMm oTnnyaroTcs napaMeTpudeCcKue METOAbI OT HEMapaMeTPUIECKUX ?

4. Kako¥i xpuTepuil sBiIseTcsI MHOTO(QYHKIIMOHATIBLHBIM CTaTUCTUYECKUM KpHU-
TEpUEM W MPEIHA3HAYECH [JIsi COMOCTABJIEHUS YPOBHEH MCCIENyEeMOro IPU3HAKA,
CIABUTOB B 3HAUYEHUSIX MCCIIETyEMOT0 ITPU3HAKA U CPABHEHUS PaCIpeICIICHUMN.

1) Kpurepuii p* @uiepa.

2) T-xpurepuii Bunkokcona.

3) Kputepuit U ManHa- YuTHHU.

5. Ecnu 11t HEKOTOPOM COBOKYITHOCTU 3HAYEHUU X U ) KOIPHUIIMEHT KOppe-
asiuuu paseH 0,9, To Kakoe U3 YTBEpKICHUM OyIeT HegepHbIM:

1) GonbIIUM 3HAYEHUSIM X COOTBETCTBYIOT OOJIBIIINE 3HAUCHUS V),

2) OOJNBIIUM 3HAYEHUSIM X COOTBETCTBYIOT MEHBIITUE 3HAYCHHUS ),

3) MEHBIIUM 3HAYEHUSIM X COOTBETCTBYIOT MEHBIIINE 3HAYCHHUS ).

6. Beibepute BepHOE yTBEPKICHHE:

1) JluneiHbIit KO3PPUIHUEHT KOPPESAIUN TPUMEHUM JIJIs1 TF000TO pacipeaesieHus, a
PAHTOBBIN TOJBKO JIJI MAJIBIX BEIOOPOK,

2) PanroBblii KO3(pPUIMEHT KOpPPENISILMU NPUMEHUM TOJIBKO ISl paclpeleieHui,
MOYMHSIOUIUXCSI HOPMAJTbHOMY 3aKOHY, a JUHEUHBIA — TOJIBKO JIJISI MaJIbIX BbI-
OOpOK,

3) TlopsinkoByio (paHroByH) KOPPESAIUIO MPUMEHSIOT MpU HEOOJBIIOM 00BbeMe
BBIOOPKHM M BO3MOXKHOCTH PAaHXKUPOBAHUS, a JIMHEHHBI KOYPPUIUEHT KOppess-
UMW — JJIs PacpeaeieHui, TOTUMHAOIIMXCS HOPMAJIBHOMY 3aKOHY.

7. UTo moKa3bIBaE€T TEOPETUUECKASI JIMHUS perpeccuu’?

8. YKa)XuTe BEPHOE yTBEPKJICHHUE:

1) ®axropnas nucnepcust S°jqq,. BbI3BaHA JEHCTBHEM HA Yy CIy4YaWHBIX IIPUYMH, A
OCTaTOYHAas Szocm IIeJTUKOM 00yCJIOBJIeHA BIUsIHUEM (pakTopa X.

2) U dakropHas nucnepcus qubaKm. ¥ S° e, BHI3BAHA JCHCTBHEM Ha y (pAKTOPA X.

3) daxkrtopHas nucrnepcus Szd,a,(m. BbI3BaHA JCHCTBHEM Ha ) (paKTOpa X, a OCTaTOYHAS
(Szocm) IIEJTMKOM 00YyCIIOBJICHA CITyYalHBIMUA TPUIMHAMMU.

9. BO3MOXXHOCTSIMU KOMIIBIOTEPHOM CTAaTUCTHUYECKON 0OpaOOTKM JaHHBIX 00-
nagaer cienyroniee npuwioxenne WINDOWS:

1) WORD,

2) EXCEL,

3) ACCESS.

10. YtoObI aBTOMATU3UPOBATh JAMCIEPCUOHHBIN aHAIM3 CIEIYyEeT BBIMOJIHUTH
CHEAYIONUIYI0 TOCIEA0BATENbHOCTh ACHUCTBUM, AKTUBU3UPYS CTPOKU MEHIO:

1) cepBuCc — aHaIM3 JAHHBIX — JUCIIEPCUOHHBIN aHANN3; CEPBUC — HACTPOUKH —

MaKeT aHaJIN3a,
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2) cepBHC — HACTPOWKHU — IMAaKET aHAJIN3a; CEPBUC — aHAIN3 JaHHBIX — JIUCIIEPCH-
OHHBIN aHAIN3,
3) cepBUC — HACTPOUKU — AUCIEPCUOHHBIN aHAJIN3;

11. ITocTaBeTe B COOTBETCTBUE KAXJ0€ U3 CIEAYIOIIMX U3MEPEHHU K OJHOMY
Y3 BUJOB IIKaJ:

a) 4muclia, KOAUPYIOIINEe TeMIIePaMEHThI 1) mxaiia HauMEHOBaHU
0) akaJeMUYeCKU paHr (aCCUCTEHT, JIOIEHT, pod)eccop)  2) IIKaja mopsaka

B) METpUYECKasi CUCTEMAa PACCTOSHHMA 3) uHTEepBaTbHAS IIKAJIa
r) TesiepOHHBIE HOMEpPA 4) 1mikana OTHOIIEHUM
a)—,0)—,B)—,T)—.

12. Tlepeuncaute mMepbl cpenHero (LEHTPAIbHOM TEHACHIIMH) U CIIOCOOBI MX
BBIYHCIICHUS.

13. Ilepeuncnure Mepsl pazdpoca (M3MEHYUBOCTH) M CIIOCOOBI UX BBIYHC-
JICHUS.

14. Kakoil u3 noka3areneil HanOoJiee YyBCTBUTENIECH K HAUIMYUIO KPAaHUX 3Ha-
YEHUI:
1) mona, 2) Menuana, 3) cpenHee apupmMeTuIecKoe.

15. bonbiiee cTaHIapTHOE OTKIIOHEHUE TTOKA3aTeNed B OTHOM COBOKYITHOCTH B
OTJIIMYUE OT IPYTOM CBUAETENHCTBYET O:
1) cBsA3u 3HaUeHUM, 2) MEHbIIEM pa3dpoce 3HaueHui, 3) OoJbiieM pazdpoce 3Ha-
YEHUH.

16. IlepeunciauTe TUIBI BHIOOPOK U YKKHUTE UX OTIHYMS.

17. Ilepeuncnaure KpUTEPUN KauyeCTBA OLICHKH.

18. Eciiu yist mo0oro (MKCUPOBAaHHOTO YUCIIA HAOMIONEHUN BBHITIONHSAETCS pa-
BEHCTBO: M( @ )=0, rie 6 — OlLieHKa TeHEPAIbHON XapaKTePUCTUKU O, TO OlLEHKA

6 Ha3BIBaCTCS

n

1) HecMmelneHHOH, 2) 3 heKTUBHOM, 3) COCTOATEIBLHOM.
19. Kakas BbIOOpKa Ha3bIBAETCS PENPE3EHTATUBHOM?
20. Onenka TeM ToO4YHEE,
1) yem Gouibilie pa3HOCTH | G —06 |
2) uem MeHbIiIe pasHocTh | § — @ |
3) ueM Boipasutenshee | § — O | .
21. Kakoe u3 yTBepKIIeHU BEpHOE (T€ ~HOPMUPOBAHHOE OTKIOHEHUE, «KO-
b GUIMEHT T0BEpHs», 3aBUCAIINNA OT BEPOSATHOCTH, C KOTOPOUH TapaHTUPYETCs Tpe-
JeabHast OITNOKa BBIOOPKH).
1) [penenpHyto omMOKY BRIOOPKH MOXKHO MOACYUTATH TIO hopmyne: A=t/m,,
2) Yem MeHbIIIE £, TEM OOJIbIIIE BEPOSITHOCTh, C KOTOPOM rapaHTUPYETCs MpeesibHas
ommuoOKa BEIOOPKH.
3) Yem Ooublie ¢, TeM OOJbIIE BEPOSTHOCTh, C KOTOPOW TapaHTUPYETCs IMpeeibHas
ommroOKa BEIOOPKH.
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Bapuanr 3
1. Ecmu gst mo06oro (puKCHpPOBAHHOTO 4YKCIIa HAOMIOMCHH BBITIONHSIETCS pa-

BeHCTBO: M( @ )=0, rne 6 — OLEHKa TeHEPaIbHOM XapaKTEPUCTUKU O, TO OLEHKA
€ Ha3BIBAETCS

n

1) HecmeteHHOM, 2) 3¢ deKTUBHOM 3) COCTOSTENHHOM.
2. Kakast BBIOOpKa Ha3bIBAE€TCS PENPE3CHTATUBHOM?
3. OueHka TeM TOYHeEE,

1) uem Goublie pasHocTs | § — O |

2) yeM MEHbIIIE Pa3HOCTh | g —06 |
3) ueM Bhipasutenshee | § — @ |.

4. Kakoe u3 yTBepK/IeHUH BepHOE (T11e t-HOPMHUPOBAHHOE OTKJIOHEHHE, KO-
(GUIMEHT A0BepHs», 3aBUCSIIMI OT BEPOSITHOCTH, C KOTOPOH TrapaHTUPYETCs Ipe-
JieTbHAs OMMOKA BEIOOPKH).

1) IlpenenbHyto OmMMOKY BRIOOPKH MOXKHO MOJICYUTATh 110 hopmyne: A=t/m,,

2) Uem meHbliIe £, TeM OOJbIIE BEPOSITHOCTh, C KOTOPOUM rapaHTUPYETCs MpeeibHas
o1mrOKa BHIOOPKH.

3) Uem Oombliie ¢, TeM OOJBIIE BEPOSTHOCTh, C KOTOPOW TapaHTUPYETCs MpenebHas
oImrOKa BIOOPKH.

5. Kakue mapaMeTpsl JOKHBI OBITh M3BECTHBI, YTOOBI OMPEAEIUTh HEOOXOAH-
MYIO YHUCIEHHOCTh BHIOOPKH?

6. Pactipenenenue npoBepsieTcst Ha OIU30CTh K HOPMAJIBHOMY, TIOTOMY UTO:

1) mMoxeT ObITh aHOMAJIBLHBIM,

2) npu 60ab1I0M 00bEME BHIOOPKH,

3) T.K. OOJNBIIMHCTBO CTATUCTUYECKUX (GOPMYJ IPUMEHUMO TOJIBKO K PACTIPEAEIICHH-
SIM OJIM3KUM K HOPMaJIbHBIM.

7. YeMm oTiIMyaroTCs MapaMeTpuiyecKre METO/Ibl OT HemapaMeTpUUeCKuX?

8. Kakoil kpurepuil siBisieTcsi MHOTO(QYHKIIMOHAJIBHBIM CTAaTUCTUYECKUM KpPH-
TEpUEeM M NpeJHA3HAu€H JUIsl COMOCTAaBJICHMsS YpPOBHEH HCCIEeIyeMOro mnpH3HaKa,
C/IBUT'OB B 3HAQUEHUSX UCCIIETyEMOro MpU3HaKa U CPABHEHMsI pacpeiesieHui
1) Kpurepuii ¢p* @uiuepa,

2) T-xputepuii BunkokcoHa,
3) Kputepuit U ManHa-YuTHu.

9. Ecnu a1 HEKOTOpOM COBOKYMHOCTH 3HAYEHHH X U ) KO3(PPUIMEHT Koppe-
asiuuu paseH 0,9, To Kakoe U3 YTBEpKICHUM OyIeT HeaepHbIM:

1) OoJbLIMM 3HAYEHUSIM X COOTBETCTBYIOT OOJIBIINE 3HAUYCHUS Y,
2) OOJBIIMM 3HAYEHUSM X COOTBETCTBYIOT MEHbBIIINE 3HAUYEHUS ),
3) MEHbIIMM 3HAYEHUSIM X COOTBETCTBYIOT MEHbBIIINE 3HAYECHUS ).

10. Beibepute BepHOE YTBEPKACHHE:

1) Jlunelnblil K0O3(PGUIUEHT KOPPEIAIUA TPUMEHUM JIJIs1 TI000TO pachpeneseHus, a
PaHTOBBIN TOJBKO AJISE MAJIBIX BBIOOPOK,

2) PanroBbiii k03((PUIIMEHT KOPPENSUUU MPUMEHUM TOJBKO JIA pacrupeneiieHui,
NOAYMHSAIOIINXCA HOPMAJIbHOMY 3aKOHY, a JIMHEWHBIM — TOJIBKO JJISi MaJbIX BBI-
OOpOK,
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3) IopsinkoByto (paHTOBYI0) KOPPEISALHMIO MPUMEHSIOT MHpU HEOONBIIOM 00beMe
BBIOOPKH U BO3MOKHOCTH PaHKUPOBAHUS, a JTUHEHHBIA KOA((OUIUEHT KOppes-
YU — JJI pacnpeneneHui, NOJUUHSIOIUXCS HOPMAJIBHOMY 3aKOHY.

11. Yto noka3bIBaeT TEOpETUYECKAS JTUHUS PETPECCUN?
12. TlocTaBbTE B COOTBETCTBUE KAXKIAOE M3 CICAYIOUIMX U3MEPEHUN K OJHOMY

U3 BUJIOB LIKaJ:

a) 4ncia, KOAUPYIOUUe TeMIEPaMEHThI 1) mkana HaMMeHOBaHUI
0) akaJeMUYeCKUid paHr (aCCUCTEHT, JIOIEHT, pod)eccop)  2) IIKaja mopsaka

B) METPHUYECKasi CUCTEMA PACCTOSTHUN 3) uHTEepBaibHAas IIKaIa
r) TenedoHHbIE HOMEpa 4) mikana OTHOUIEHU

a)—,0)—,B)—,T)—.

13. Tlepeuncaute mMepbl cpenHero (LEHTPAIbHON TEHACHIIMHM) U CIIOCOOBI MX
BBIYUCIICHUS.

14. Tlepeuncnure Mepsl pazdpoca (M3MEHYUBOCTH) M CIIOCOOBI UX BBIUHC-
JICHUS.

15. Kakoil u3 noka3areneil HauOoiee YyBCTBUTENECH K HAIUYUIO KPAHHUX 3HA-
YEHUI:
1) mona, 2) Menuana, 3) cpenHee apupMeTuIecKoe.

16. bonpiee cTaHaapTHOE OTKJIOHEHUE TTOKA3aTesie B OJHONM COBOKYITHOCTH B
OTJIMYME OT IPYTrOM CBUJIETEIIbCTBYET O:
1) cBsA3u 3HaUeHUM, 2) MEHbIIEM pa3dpoce 3HaueHui, 3) OobiieM pa3zdpoce 3Ha-
YEHUH.

17. TlepeuncauTe TUIBI BHIOOPOK U YKKHUTE UX OTIHYHUSL.

18. Ilepeunciaure KpUTEpUN KaueCcTBa OLICHKH.

19. Ykaxxute BepHOE YTBEPKIACHUE:
1) ®akropnas aucnepcus Szd,a,(m. BbI3BaHA JICMCTBUEM HA y CIy4auMHBIX IPUYMH, A

ocrarouHast S°,., IETUKOM oOycrioBieHa BIusiHIEM (aKTopa X.
2) U dakropHas nucnepcus qubaKm. ¥ S°,c, BHI3BAHA JCHCTBHEM Ha ¥ aKTopa x
3) dakrtopHas nucnepcus Szd,gm. BbI3BAaHA JIEMCTBUEM Ha y akTopa X, a 0OCTaTOYHAas
(Szocm) L[ETTUKOM OOYyCJIOBJICHA CITy4allHBIMU MTPUYMHAMH.

20. BO3BMOXHOCTSIMU KOMITBIOTEPHON CTaTUCTUYECKON 0OpabOTKU JaHHBIX 00-
nanaet cienyroniee npuioxenne WINDOWS:
1) WORD,
2) EXCEL,
3) ACCESS.

21. Y1oObl aBTOMATHU3MPOBATh AMCIEPCUOHHBIN aHAIU3 CJENYEeT BBIMOIHUTH
CJIEIYIOLIYIO TIOCJIEIOBATEIbHOCTD JEHCTBUN, aKTUBU3UPYSI CTPOKU MEHIO:
1) cepBuCc — aHanIM3 JAHHBIX — JAUCIIEPCUOHHBIN aHANIN3; CEPBUC — HACTPOUKH —
NaKeT aHaJIu3a,
2) cepBHC — HACTPOWMKHU — IMAaKET aHAJIN3a; CEPBUC — aHAJIU3 JaHHBIX — JIUCIIEPCH-
OHHBIN aHAIN3,
3) cepBUC — HACTPOUKHU — JUCIIEPCUOHHBINA aHAIIN3.
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10.
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12.
13.
14.
15.
16.

17.
18.
19.
20.

21.
22.

23.
24.
25.
26.
27.
28.
29.

30.

31.

32.

Bonpocs! Aj1s1 NIOATOTOBKH K 3a4€Ty
IlonATHE 0 BapranMoOHHOM psze. YacTOThI M 4aCTOCTH.
Buasl Bapuanuu. J[MCKpeTHBIE 1 MHTEPBAJIBHBIE BADUALIMOHHBIE PSIIBL.
I'paHuLIBI MHTEPBAJIOB 1 BEIMYWHA UHTEPBAJIA.
[imoTHOCTH pacnpeneneHusl.
HaxorsieHHbIe YacCTOTBI.
I'paduueckue Metonbl M300paKEHUS BAPUALIMOHHOTO psiia: TMOJIUIOH, THUCTO-
rpamma, KyMyJisTa, OrUBa.
Bunaper mkain.
Cpennsist apudmerndeckas u ee cBoricta. Kpantunu. Moga. Menuana.
[Tokazarenu pazOpoca npu3HaKa: BApUAIIMOHHBIN pa3Max, cpeaHee JUHEHHOE OT-
KJIOHEHUE, JAUCIIEPCHs], Cpe/lHee KBapaTUUECKOe OTKIOHEHHE, KOd(h(PULIMEHT Ba-
pHaLni.
buHOMMATBHBIN 3aKOH pacHpeeIeHusl.
PaBHOMEDPHBIN 3aKOH pacupenesIeHUs .
Pacnpenenenne Ilyaccona.
[TokazarenbHbIN 3aKOH paclpeaeIeHUs
HopmanbsHoe pacnpenenenue.
CranpapTHoe (HOpPMUPOBAHHOE) HOPMAJILHOE paclpe/eieHHeE.
BepoATHOCTh 3aJaHHOTO OTKJIOHEHHUSI HOPMAaJIbHO PACHPENEICHHOW CIy4YaillHOU
BEJIMYMHBI OT CBOETO MaTeMaTUYECKOTO okuianus. [IpaBumio Tpex curm.
JlokanpHas 1 UHTErpanbHas TeopeMsl Jlamnaca.
[TonsiTue 0 3aKoHE OONBIIUX YUCEIL.
[Tonsitue BBIOOpOUHOrO Metona. CraTucTUUecKoe pacmpezesieHue BoiOopku. [e-
HepaJibHasi U BBIOOPOYHAsi COBOKYITHOCTb.
Croco6s1 0TOOpa: COOCTBEHHO-CITyYaiHbIN (TTOBTOPHBIA W OECIIOBTOPHBIN), Me-
XaHWYECKUM, TUITNYECKUN, CEPUNHBIN.
OmubKH perucTpanmy U pernpe3eHTaTUBHOCTH (CUCTEMATUUYECKUE U CITyYalHBIE).
Craructuyeckre OLUEHKH NapamMeTpoB paclpeaesieHus (CyIIHOCTh TEOpUH Olle-
HHUBAHHUS).
NutepBanbHbie O1IeHKU. TOYHOCTH OLICHKU. JloBepUTEIbHAS BEPOSITHOCTD.
HeobOxonnmast 4ucieHHOCTh BEIOOPKHU.
3aKoHBI paclpeneseHus, NPUMEHSIEMbIE B MaTeMaTUYeCcKorl ctaTtucTuke: CThro-
neHra, Xu-keaapar, duiiepa.
Craructudeckue runoressl, ux Buapl. HyneBas n KOHKypHpYOIIasi TUIIOTE3bI.
Omm6ku [ u Il pona. YpoBeHb 3HAUMMOCTH.
ITapamerpuueckue U HemapaMeTpUUECKUE TUITOTESBI.
BrisiBrienue paznuuuii B ypoBHE UcCCIIeyeMoro npusHaka. U-xkpurepui ManHa-
YurtHu.
OneHka JTOCTOBEPHOCTH CIBHra B 3HAYEHUSX MCCIEIyeMOoro mnpusHaka. G-
KpuTepHit 3HaKoB. Kputepuii y* ®puamana, T-kputepuii BHikcoHa.
BrisBrieHne paznuuuii B pacnpenesicHud IPU3HaKa. Zz-KpI/ITepI/Iﬁ [Tupcona. A-
kputepuii Koamoroposa-CMmupHoOBa.
MHorogyHKIMOHANbHBIE CTaTUCTHUECKUE KpuTepuu. Kpurepuit ¢* — yrinosoe
npeobpazoBanue duiepa.
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33.
34.
35.
36.
37.
38.

39.
40.

41

43.

44.

KoppensiimonHast cBsi3b U €€ CTaTUCTUYECKOE U3YUYEHUE.

JIuHeiHas napHas perpeccus.

Koadduument koppensiuuu. JInHeliHblid 1 paHroBbIi KO3 (UIHMEHTHI KOPPEISALUU.
[IpoBepka rumnoTes3bl 0 3HAUUMOCTH BEIOOPOUYHOTO KOA(DPUIIMEHTA KOPPESIUU.
[TocTpoeHune 10BEpUTENBHOTO UHTEPBAa sl KO3(P(PULIHUEHTA KOPPETALHUU.
Henunelinas perpeccus. Ilapabonuueckas u runepbonuyeckas 3aBUCUMOCTH
MEX]Ty 3aBUCUMBIMHU CITy4YailHbIMU BEIMUMHAMMU.

MHoxecTBEHHAsI KOPPEIIALIUSL.

[ToHsiTHE TUCTIEPCHOHHOTO aHAIN3A.

. IlogroroBka JaHHBIX K JUCIIEPCUOHHOMY aHAJIU3Y.
42.

OnHOdaKkTOPHBINA AUCTIEPCUOHHBIA aHATU3 JJIsI HECBSA3AaHHBIX M CBSI3aHHBIX BBI-
OOpOK.

JIByX(aKTOPHBIN TUCIIEPCHOHHBINA aHATU3 JISl HECBSI3aHHBIX M CBS3aHHBIX BBI-
OOpOK.

Bo3MokHOCTH 00pabOTKH SKCIIEPUMEHTAIBHBIX JTAHHBIX B 3JIEKTPOHHBIX TaOJHII
EXCEL.
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