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1.LEJIb 1 COAEP)KAHUE

Lenpto ocBoeHuss AUCHUIUIMHBL «Teopus BEpOATHOCTEH M MaTeMaTH4ecKas
CTaTUCTHKay» sIBISETCS (opMUpOBaHUE Habopa 001IenpodhecCHOHAIBHBIX KOMIIETEHIIHIMI
Oaxanaspa no HanpasieHuto noarotoku 10.03.01 «Mudopmarmonnas 6€30MacHOCTh.

3aaul OCBOEHUS JUCLMILIMHBL (OPMUPOBAHUE MPEACTABICHUI O POJIM U MECTE
TEOPUH BEPOSATHOCTEM M MATEMaTUYECKOM CTATHCTHKM B COBPEMEHHOM MUpE, dTalax
Pa3BUTHS, YHUBEPCAIBHOCTU €€ TOHITHN W TMpeACTaBieHHM; (opMupoBaHue yMEHUI
KOHCTPYHPOBAHUS U aHAJIN3a CTATUCTUYECKUX MOJesiell 00bEKTOB, CUCTEM U IPOIIECCOB
Ipu  pelIeHWH 3a/Jad, CBA3aHHBIX CcoO cdepoit Oyaymed mpodeccruonanbHON
NEeSATENbHOCTH; OBJIAJICHUE HABBIKAMU TOYHOT'O M CXATOr0 BBIPAKEHHSI MAaTEMAaTUYECKON
MBICIIA B YCTHOM M HUCBMEHHOM H3JI0)KEHHH, C MCIOJb30BAHHUEM COOTBETCTBYIOIIEH
CUMBOJIMKH.

Lenpro nmpoBeeHUs MPAKTUYECKUX 3AHIATHI MO JUCLUUILIMHE SIBJIAETCS pa3BUTHE
JIOTUYECKOTO M aIrOPUTMHYECKOTO MBIIUICHUS, (POPMUPOBAHUE 3HAHUMN 1O OCHOBHBIM
paszenam JUCHUIUIMHBI, HEOOXOAMMBIM CTYJEHTaM KakK JUisi OCBOEHHsS O0a30BBIX U
BapUATUBHBIX MCUUILINH, TaK U JJIs JaJlbHEHIIel caMOCTOsTeIbHON PabOThI.

B Xome mnpakTH4YeCcKOro 3aHATHS CTYJEHT YUYUTCA JIOTMYHO, SICHO, 4YETKO,
I'PaMOTHBIM MATEMAaTHUYECKUM S3bIKOM H3JIaraTb CBOM MBICIH, IPUBOJWUTH JOBOJBI,
(opMyIMpOBaTh APTyMEHTHI B 3AIIUTY CBOEH MO3UIUH.

Ha 3aHATHM CTyZIEeHT omMpaercs Ha CBOM KOHCIIEKTBI, C/IEJIAHHBIE Ha JICKLWH,
COOCTBEHHbIE BBIMKICKHU U3 YYEOHUKOB U CIIOBAPHO-CIPABOYHYIO JTUTEPATYPY.

2. HAUMEHOBAHUE MMPAKTUYECKUX 3AHATHN

Ne HaumeHoBaHMe TeM NPaAKTUYECKUX 3aHATHI Oo0bem | ®opma npoBeaeHUs
TeMbl 4acos
3 cemecTp
1 Pemenne koMOMHATOPHBIX 3ajad: IEPECTAHOBKH, 1,5 Pemenne
pa3MelIeHUs, COUETaHUS. pa3HOYPOBHEBBIX
3a/1a4
2 BeposTHOCTH U Cily4aiiHbIe ITPOLIECCHI. 1,5 Pemenue
Pemenuie 3amay Ha HEMOCPEACTBEHHOE BBIUMCIICHUE Pa3HOYPOBHEBBIX
BEPOSITHOCTU COOBITHSL. 3a/1a4
3 OCHOBHBIE TEOPEMBI TEOPUU BEPOSITHOCTEH. 1,5 Pemenune
[IpumeHeHne TeopeM CIIOXKEHHS U YMHOXEHUS IpU Pa3HOYPOBHEBBIX
pEIIeHNN 3a1ay. 3aja4
3 Pemenne 3amau Ha mpuMeHeHHE (GOPMYI TOITHOH 1,5
BeposTHOCTH, (hopmyibl baiieca.
3 Cxema wucnsiTanuii bepnymniun. HauseposiTHeiiee 1,5
YHUCIO TMOSBIEHUH COOBITUS B CXEME MOBTOPHBIX
HE3aBUCHUMBIX UCIIBITAHUH.
3 [Tpubmmxennpie hopmyibl B cxeme beprysum. 1,5
4 3aKOH  paclpeneieHus JUCKPETHON  ciayuyailHoH 1,5
BEJIMYUHBL.
4 Brluncienne 4uciIoBbIX XapaKTEPUCTUK JUCKPETHON 1,5 Pemenne




oo Pa3HOYPOBHEBBIX
CJIy4aliHON BEJIMYMHBI.

3a/1a4
5 DyHKINUU pacipeneneHus u IJIOTHOCTHU 1,5
pacrpeaeeHus BEPOSATHOCTEN HENPEPBIBHBIX
CIIyYalHBIX BEJIUYUH, UX CBOMCTBA.
5 YucnoBsie XapaKTepPUCTUKHU HEMPEPHIBHBIX 1,5
CIIy4alHbIX BEJIUYHH.
6 1,5 Pemenne
Bapuanmonnele  psael U UX  Trpaduueckoe
Pa3HOYPOBHEBBIX
n300paKeHue.
3aja4
7 Bos16opounslii MeTo1. ToueuHble OLIEHKH. 1,5
8 [TonsTe HUHTEPBAILHOTO OLICHUBAaHUS. 1,5

JloBepuTenbHas BEpOATHOCTb U IpeJeNbHasl OMNUOKa
BeIOOpKH. OILlEHKa XapaKTepUCTUK TeHEepabHOM
COBOKYITHOCTH TI0 MaJIOi BEIOOPKE.

9 Cratuctuueckas MpOBEpKa TUIOTES. 1,5
[TapameTpuueckrie KpUTEPUH.

9 Cratuctuueckas IIpOBEPKA TUIIOTE3. 1,5
HenapaMmerpuueckne KpUTEpHUH.

9 [IpoBepka runores o 3aKOHax paclpeacIICHHUs 1,5

10 Koppensmmonnass ~ 3aBucumocts.  Koaddumuent 1,5
KOPPEJISILIMHU.

11 Jluneiinas perpeccusi. KoadduumeHnTsl perpeccuu. 1,5

Hroro 3a 3 cemecTp 27

3.BOIPOCHI M 3BAJJAYN TPAKTUUYECKHWX 3AHATHUI

IIpakTuyeckoe 3ansatue 1. PemeHne KOMOMHATOPHBIX 33/1a4: NEPECTAHOBKH,
pa3MelleHus, COYeTAHUS.

Heab: hopmupoBaHre OCHOBHBIX MOHATUN KOMOMHATOPUKU M METOJIOB PEIICHUS
KOMOMHATOPHBIX 3aJ1a4 B MPUIIOKEHUHU K TEOPUU BEPOSATHOCTEH.

Teopernyeckas 4acThb:

KomMOuHaropuka - BEeTBb MaTEMaTUKH, U3ydaroliasi KOMOMHAIIMK U TEPECTaHOBKH
npeaMeToB, - Bo3Hukia B XVII B. [lonroe BpeMs ka3anock, 4TO KOMOMHATOPUKA JICHKHUT
BHE OCHOBHOTI'O pycjia pa3BUTHSI MAaTEeMaTUKU U ee npuioxkeHui. [lonoxenue nen pe3ko
U3MEHWIOCh TIOCJIC TOSIBICHUS OBICTPOJCUCTBYIOMIMX BBIYMCIUTEIBHBIX MAIlUH U
CBSI3aHHOI'O C 3TUM paciiBeTa KOHeUYHOM maTeMaTtuku. Ceiluac KOMOMHATOPHBIE METObI
MPUMEHSIIOTCSI B TEOPUU CIyYalHBIX MPOIECCOB, CTATHUCTUKE, BBIUUCIUTEIBHOU
MAaTEMATHKE, IUIAHUPOBAHUU SKCIIEPUMEHTOB U T. JI.

KombunaTopuko#t (0T 1aTHHCKOr0 combinare — CO€JIUHATh, COYETaTh) HA3bIBAIOT
paszzien MaTreMaTuKH, B KOTOPOM M3y4aroTCs 3aJayd CIEAYIOIIETO THUIA: CKOJIBKO
KOMOMHAITUH, YIOBIETBOPSIOMIMX TEM HWJIM HWHBIM YCJIOBHUSM, MOXHO COCTaBUTh W3
AJIEMEHTOB JAHHOTO MHOKECTBA.



DneMeHTapHbIMU KOMOMHATOPHBIMU KOH(MUTYpalUSIMH  SIBIISIOTCSI  COYETaHUSA,
pa3MenieHus, nepectaHoBKU. [t moacuéra ymncna 3TUX KOHPUTypaluil UCTIONb3YIOTCS
IpaBUIa CYMMBI ¥ TIPOU3BEICHHS.

IIpaBuj10 cCyMMBI:

Ecnu snemenT A MokHO BbIOpaTh m crocobamu, a 3neMeHT B MoxHO BrIOpaTh k
cnocobamu, To BbIOOp anemMeHTa A win B MoxHO ocymectBuTh m + k cnocobamu.

O060011IeHNEM TIPABUIIA CYMMBI SIBJISIETCSI TPABUIIO ITPOU3BEACHUSI.

IIpaBuiio npousBeaeHus:

Ecnu snemeHT A MOXHO BbIOpaTh m cmoco0aMM, a IOCJE KaXJI0ro BbIOOpa
anemMeHTa A 3neMeHT B MoxkHO BbIOpaTh k crocobamu, Torna, yrnopsiiodeHHYIo mnapy
anemMeHToB (A, B) moxxHO BeIOpaTh m*k cioco6amu.

Ipumep 1:

CKOJIBKO TPEX3HAYHBIX YETHBIX YHCEJ MOXKHO cocTaBuTh U3 mudp 0, 1, 2, 3, 4, 5,
6, eciu UG PHI MOTYT OBTOPSATHCS?

Pemenue: n=6 (T.K. B KaueCcTBE MepBOM MUDPPHI MOKHO B3STh MH00YI0 1Tudpy u3 1, 2, 3,
4,5, 6), n,=7 (T.K. B KaueCcTBe BTOPOIl 1Pl MOKHO B3ATh Jt00yI0 1udpy u3 0, 1, 2, 3,
4,5, 6), n;=4 (T.K. B KaUeCTBE TpeThel MUPPbI MOXKHO B3ATh J100YI0 1dppy u3 0, 2, 4,
6) I/ITaI(, N=n1*n2*n3=6*7*4=168.

Ipumep 2:

CKOJIBKO BCEX YETHIPEX3HAYHBIX YHCEN MOKHO COCTaBUTh U3 1udp 1, 5, 6, 7, 8?
Pemenne: [ Kaxmoro paspsaa  YeTHIPEX3HAYHOTO YHCIa WMEETCS  MATh
BO3MOXKHOCTEH, 3HAaUNT N=5%5%5%5=54=625.

Pa3memenus

HazoBéMm MHOKECTBO, coziepiKalliee n 3JIEMEHTOB, N-MHOKECTBOM.

[TocnenoBaTenbHOCTD (X1, X2, ..., Xk ) JUIMHBI K 0€3 MOBTOPSIONIUXCS DJIEMEHTOB U3
3JIEMEHTOB JIAaHHOT'O N-MHOXECTBa Ha30BEM k-pazMelieHueMm.

e
O6o3uaunm cumporom “dx wucio pasMemnienuid u3 n o k snemenToB (0T ¢paH.
"arrangement" - pa3Merenue). Mcnonap3ys NpaBUiIO NPOU3BEACHUS, BBIYUCIMM YHUCIO
A,

[TycTh mpon3BOIBHOE pa3MelieHne JIMHbI k iMeeT BUI:

(X1, X2, «vty Xk ).

DJeMeHT X; MOKHO BBIOpaTh n ciocobamu. [locne kaxmoro BeIOOpa X DJIIEMEHT X
MOHO BBIOpaTh (n-1) crmocobamu. Ilocne Kaka10ro BeIOOpaA DJIEMEHTOB X| U Xz DJIEMEHT
X3 MOXKHO BbIOpaTh (n-2) coco6amu, u T.4. [lociie kaxaoro BeIOOpa 3JIEMEHTOB X , X,
..+, X1 DJIEMEHT Xy MOKHO BbIOpaTh n-(k-1)) = (n-k+1) cnocobamu. Torma, mo mpaBuiy
IPOU3BENICHUS, MOCIEAOBATENbHOCTh (Xi; X2; , ..., Xk ) MOXKHO BBIOpaTh YHCIOM

K
croco6oB, paBHbIM n(n-1)(n-2) ... (n-k + 1) A, )
[IpousBenenne B JIEBOW YacTH PAaBEHCTBA YMHOXHM M pasfenuMm Ha (n - k)!,
NOJIy4YuM



k
Ecnu B dhopyme k = n, To Ay ecty, uncro P, mepectaHoBOK U3 n 31eMeHTOB P,=n!
(ot "permutation"- mepecTaHOBKA).

IIpumep 3:

CKOJIbKO CYIIECTBYET JIBy3HAUHBIX YMCEN, B KOTOPHIX IU(]Ppa JECATKOB U LU(PPa €TUHHULL
pa3nuYHbIe U HEYETHbIE?

Pemenne: T.K. HeUeTHBIX UGP IITh, @ UMEHHO 1, 3, 5, 7, 9, To 9Ta 3aj1aya CBOAUTCSA K
BBIOOPY M pa3MENICHHUIO Ha JBE Pa3HbIe MO3UIMHU ABYX W3 MATH PAa3IMUHBIX IUPD, T.€.

yKa3aHHBIX YHCel OyIeT:
5

A,=45=20
Coueranus
k-11oIMHOKECTBO JAaHHOTO N-MHOKECTBA Ha3bIBaeTCs k-couetanuem.

C.FF

O6o03HauMM 4yepe3 —a YUCIO K-coueTaHUW W3 JAHHBIX N 3JeMEHTOB. DopMmyiy
k
U 4ucia ¢, IOJIy4UM, pacCykiasi CIeIyroIHuM oOpazoM. Eciu kaxznoe codeTaHue
YOOPAJOYUTh  BCEMU  BO3MOXHBIMH  crocobamu, TO  MHOaydyuM  Bce k-
MOCJIEIOBATEIBHOCTEN U3 N AIIEMEHTOB, 0€3 MOBTOPEHMI, TO €CTh BCE K-pa3MeleHusl.

NHpIMM clioBaMu,
k k
Crokl=Af
Otkyna

o A* Hl

"k (k)

k n(n—l)(n—E)..(n—kJrl)
=
il
Ipumep 4: CKOJIBKUMHU CITIOCOOAMH YHUTATETh MOXKET BHIOpATh IBE KHUKKU W3 IICCTH
AMEIOIIHNXCI?
Pemenne: Yucno cmocoO0B paBHO YMCITy COYCTAHMN M3 IIECTH KHUXKEK IO JIBE, T.C.
pPaBHO:

&l 506
Ci=—=""n=15
2140 21
[Ipenanomaras, uto n u k - nienslie monoxurenbHple unciia u 0!=1, chopmynupyem
OCHOBHBIE€ CBOWMCTBA COYETAHUI.



() CHOBHBI¢ CBOMCTBA COIeTAHHE

1. ¥conoBunHcE, 9TO CE =1
2 €. =n

3. Cr=Cr"

4 Cr=CF +CF,

3aoauu u ynpaxcHenus:

1.0npenenutb, Kakoi OOBEKT KOMOMHATOPUKU MPUMEHSETCS ISl PEIIeHHs 3aJlayM,
000CHOBATH BHIOOP.

2.Pemuts 3a1a4y.

1. CKOJIBKO TpEeX3HAYHBIX YETHBIX YHCENl MOKHO coctaBuTh U3 mudp 0, 1, 2, 3, 4, 5, 6,
eciy UG PbI MOTYT MOBTOPSTHCS?

2. CKOJIBKO CYIIECTBYET IISITU3HAYHBIX YUCEJ, KOTOPHIE OAMHAKOBO YMUTAIOTCS ClIEBa
HaIpaBo U CIIpaBa HaJEeBO?

3. B knacce necath NpeIMETOB U MSITh YPOKOB B JIeHb. CKOJBKUMH CIIOCOOAMU MOYKHO
COCTaBUTh PACIMCAHUE HA OJIUH JICHb?

4. CkonbKUMH crioco0amMu MOXKHO BbIOpaTh 4 Jnenerata Ha KOH(EPEHIUIO, €CIU B
rpynmne 20 yenoBek?

5. CKOJBKUMH CIOCOOAMH MOKHO Pa3joKUTh BOCEMb PA3JIMYHBIX MHCEM MO BOCHMH
Pa3IUYHBIM KOHBEPTaM, €CJIU B KaXK/blii KOHBEPT KJIAJIETCS TOJIBKO OJHO MUCHMO?

6. W3 Tpex maTeMaTMKOB M JI€CATHU HKOHOMHUCTOB HAJ0 COCTaBUTh KOMHCCHUIO,
COCTOSIIIYIO U3 JIByX MaTEMaTHKOB U IIECTH SKOHOMHUCTOB. CKOJIBKMMH CIIOCOOAMH 3TO
MOXHO C/IeNIaTh?

7. B xuocke mponaroT 5 BUIOB KOHBEepPTOB M 4 Buja Mapok. CKOJIBKUMH CIIOCOOAMHU
MOHO KyIIUTh KOHBEPT U MapKy?

8. CKONBKMMH CTIOCOOAMU MOKHO BBIOpaTh TJACHYIO M COTJIACHYIO OYKBBI M3 CIIOBA
KOHBEPT?

9. HayanbHUK TpaHCHOPTHOTO I€Xa IMPHUIJIACHI HECKOJBbKO YEJOBEK Ha COBELIAHUE.
Kaxaplif y4acTHMK COBEIIaHWs, BXOAs B KaOWHET, TOXHMMall pPYKH BCEM
npuUCyTCTBYIOMUM. CKOJIBKO YEJIOBEK YYaCTBOBAJIM B COBEILAHUHU, €CJIM ObLIO BCero 78
PYKOIOXKaTUn?

10. Kpbica 6eXHUT 10 J1aOUPUHTY, KOTOPBI YCTPOEH TaK, YTO CHayaja OHAa JIOJDKHA
BBIOpATh OJIHY W3 JABYX JBEpEi, 3aTE€M OJHY U3 TPEX NBEpeH, a 3a KaXkJoW U3 HUX e
OXKHMJAT yeTelpe asepu. [Ipoiinst nBepp, Kppica HE MOXKET BEPHYTBHCS 4Yepe3 Hee
o0paTHO. CKOJBKUMU Pa3TUYHBIMUA MYTSIMU KPbICA MOXET MPOUTH JTAOUPUHT OT Havaia
710 KOHIA?



IIpakTHyeckoe 3ansTue 2. BeposiTHOCTH U ciay4aiiHble nmpouecchbl. Pemenne
3aJ1a4 HA HEMOCPEACTBEHHOE BbIYMC/IEHHE BEPOSITHOCTH COOBITHS.

Hean: dbopMupoBaHue TTOHSATHMN KJIACCUYECKOMH, reOMETPUUECKOM,
CTaTUCTHUYECKOU BEPOSTHOCTH COOBITHSI M CTIOCO0AaX WX BBIUYMCIICHUS.

Teopernueckasi 4acTh:

BepoaTHOCTh - OJHO U3 OCHOBHBIX NOHATUN TEOPUU BeposATHOCTEH. CylecTByeT
HECKOJIBKO ompejiesieHuit 3Toro noustus. [IpuBenem onpeneneHne, KOTOPOE HA3bIBAIOT
KJIaccuueckuM. Jlamee ykaxkem ciaOble CTOPOHBI 3TOrO OMNpENEICHUS U MPUBEIAEM
JIpyrue OmpenesieHUs, IO3BOJISIIOIIME TMPEOJ0JETh HEJOCTaTKU  KJIACCHYECKOIO
OTIPEJICIICHHUS.

Pacemorpum npumep. Ilycts B ypHe coaepuTcs 6 OJWHAKOBBIX, TIIATEIBHO
NepeMeNIaHHbIX IIApOB, IPUYEM 2 U3 HUX - KpacHbIe, 3 - cuHue u 1 - 6enbiit. O4eBugHO,
BO3MOXHOCTh BBIHYTh HayJlauy M3 YpPHBI IIBETHOW (T. €. KpAaCHbId WJIM CHUHHI) IIap
0oJbIIIe, YeM BO3MOXKHOCTb HM3BJI€Yb O€NbIi 1map. MOXHO JIU OXapaKTepu3oBaTh ATy
BO3MOXHOCTh YuCIOM? OKa3bIBa€TCSA, MOKHO. JTO YUCIO U HA3bIBAIOT BEPOSATHOCTHIO
coObITHS (TTOSIBICHUSI I[BETHOTO Mmiapa). TakuMm oOpa3oM, BEpOSTHOCTh €CTh YHCIIO,
XapaKTepU3yIoIIee CTENEHb BO3MOKHOCTH MOSBJICHUSI COOBITHUSI.

[TocraBuMm mepen cobOoil 3amady J1aTh KOJIMYECTBEHHYIO OILICHKY BO3MOXXHOCTH
TOTO, 4YTO B3ATHIA Hayjaauy Mmap 1BeTHO. IlosBieHue unBeTHOro mapa Oyjaem
paccMatpuBaTh B KauecTBe coObITUS A. Kaxnaplii M3 BO3MOXHBIX PE3yJbTAaTOB
UCIbITaHUsT  (UCIBITAHWE  COCTOMT B M3BJICUCHMM  IIapa W3 YPHBI)
HA30BEMOIEMEHMAPHBIM ~ UCXO00M  (dJleMeHMAapHbIM — cobbimuem). DIIeMEHTapHBIC
ucxonsl obo3HaunMm uepes o [:s [.u T.0. B Hamem mnpumepe BO3MOXKHBI
cienyromue 6 3JeMeHTapHBIX UCXO0H0B: % - TosBIIICS Oenblif map; %4 [ , - mosBUIICS
KpacHblil map; e [ is [ ‘- mosBuics cuHMi map. JIErko BHAETh, YTO STH HCXOJIbI
00pa3yIoT MOJHYIO TPYIITY MMOMAPHO HECOBMECTHBIX COOBITHH (00S3aTEBHO MOSBHUTCS
TOJABKO OJWH IIap) M OHM PABHOBO3MOXKHBI (IIap BBIHUMAIOT Hayjady, APk
OJIMHAKOBBI U TIIATEILHO NIEPEMEIIAHBI).

Te sneMeHTapHbIe UCXObl, B KOTOPBIX MUHTEPECYIOIIEe HAC COOBITHE HACTYIIAET,
HA30BEM 0J1A20NpUsmMcmaeyouumMy STOMY COOBITHIO. B HalieM npumepe
OJIarONpUsITCTBYIOT COOBITHIO A (TOSBJIEHUIO IIBETHOTO Iapa) CleAyromme 5
ucxonoB: o [, o [ia [

Takum oOpazom, coObITue A HaOMIOIAETCS, €CIM B UCIBITAHUUA HACTYMAET OJIUH,
0e3pa3IM4HO KAKOM, M3 3JEMEHTapHBIX MCXOJ0B, OJaronpusATCTBYIOLIMX A; B HallleM
npuMepe A HaOnrogaercs, eciau HacTynut %, wim %y, wm &, wim %, wm %, B stom
CMBICIIE COOBITHE A TOApa3leNseTcs Ha HECKOIbKO 3JIEMEHTApHBIX COOBITHIA
(ks [, ['# [is [Y); oneMeHTapHOE K€ COOBITHE HE TNOAPA3IEISACTCS Ha
Ipyrue coObITUsA. B 3TOM COCTOUT paziuuue Mexay coObITHeM A M 3JIE€MEHTApHBIM
COOBITHEM (JIEMEHTAPHBIM UCXOJIOM).

OTtHoeHre ynciia 0JaronpusiTCTBYIOMMUX COOBITHIO A 3JIEMEHTapHBIX UCXOJI0B K
UX OOIIEMYy YHCITy Ha3bIBAIOT BEPOSITHOCTHIO COOBITUSI A 1 0003HavaroT uepe3 P (A). B
paccMaTpUBaeMOM TpPUMEpPE BCEro DJIEMEHTAPHBIX HUCXOJI0B 6; W3 HUX 5



OnaronpusTCTBYIOT cOObITHIO A. ClesoBaTeNIbHO, BEPOSITHOCTh TOTO, YTO B3ATHIN IIap
OKa)EeTCs I[BETHBIM, paBHa P (A) =5/ 6. DTO 4nClIO U AaeT Ty KOJIMUYECTBEHHYIO OLICHKY
CTEIMEeHH BO3MOKHOCTH MOSIBJICHHUS IIBETHOTO IIapa, KOTOPYIO MbI XO0Telld HauTu. [lagum
TENepb ONPEAECIICHUE BEPOSATHOCTH.

Beposamnocmuio cobvimus A Ha3pIBalOT OTHOLLIEHNE YUCa OJaronpusTCTBYOIINX
3TOMY COOBITHIO MCXOAOB K OOIIEMY YHCIY BCE€X PaBHOBO3MOYKHBIX HECOBMECTHBIX
3JIEMEHTAPHBIX UCXOA0B, 00pa3yIOIIMX MOJHYI0 rpymniy. MTak, BEposiTHOCTh COOBITHS A
onpenensiercss Gopmyon

P(A)=m/n,

IJIe M - YUCJIO AJIEMEHTAPHBIX UCXO0B, OJaronpusaTCTBYIONIMX A; N - YUCIIO BCEX
BO3MOKHBIX AJIEMEHTAPHBIX UCXOJOB UCIIBITAHUS.

3nech  MpeAmnoJiaraercs, 4YTro  3JEMEHTApHbIE  HUCXOAbl  HECOBMECTHBI,
PAaBHOBO3MOXHBI W 00pa3yloT MOJHyH rpymnmny. W3 onpeneneHusi BEpOSATHOCTH
BBITEKAIOT CIICIYIOIIUE €€ CBOMCTBA:!

CBoiicTBo l. Beposmnocms 0ocmogepro2o cobvbimus pagua eounuye.

JleficTBUTENBHO, €CITU COOBITHE JTIOCTOBEPHO, TO KaXKIBIH 3JIEMEHTAPHBIN HCXOJ
UCTIBITAaHUS OJIArONPUATCTBYET COOBITHIO. B 3TOM citydae m = n, ciieoBaTenbHo,

P(A)=m/n=n/n=1.

CBoicTBO 2. BepoasmHocmvb He803MONCHO20 COOLIMUSL PABHA HYIIO.

JlefiCTBUTENBHO, €CIIM COOBITHE HEBO3MOXXHO, TO HU OAMH M3 3JIEMEHTapHBIX
UCXOJIOB HCIBITaHUS HE ONaronpusiTcTByeT coObITHI0. B 3rom cinysae m = 0,
CJIEA0BATENBHO,

P(A)=m/n=0/n=0.

CBo it cTB O 3. Beposmuocms cayuaiino2o cobbimus eciv HOJNOHCUMENbHOE
YUCIO0, 3aKTI0YEHHOe MedHCOY HYNeM U eOUHUYeEl.

JIefiCTBUTENBHO, CIIy4allHOMY COOBITUIO OJAaronmpusITCTBYET JIMIIb YacTh U3
o0111ero uncia dJIeMEHTapHBIX UCXOI0B UCTbITanus. B 3ToM ciiydae 0 < m < n, 3HAYHT,
0<m/n<1, cieqoBareiasHO,

0<PA)<I.

Wtak, BEposATHOCTB JIFOOOTO COOBITUS yAOBIETBOPSIET IBOMHOMY HEPABEHCTBY

0<=P(A)<I.
3aoauu u ynpayxcHeHus:

1. B samuke nmeercss 50 0qMHAKOBBIX JETallei, U3 HUX S5 oKkpaileHHbIX. Haynauy
BBIHUMAIOT OJIHY JieTaib. HaliTu BEpOATHOCTH TOTO, YTO M3BJICUECHHAS JETallb OKaXKETCs
OKpalICHHOM.

2. bpouieHa urpanbHasi KocTb. HaillTu BEpPOSITHOCTH TOTO, YTO BBIMAJET YETHOE
YHUCJIO OYKOB.

3. YuacTHUKHU XKepeObeBKH TSIHYT U3 SIIMKA XKETOHBI ¢ HOMepamu oT 1 g0 100.
HaiiTu BepoATHOCTH TOTO, UTO HOMEpP MEPBOrO HayAauy H3BICUEHHOIO METOHA HE
COJICP)KUT IHUQPHI 5.

4. B memouke umMeercs 5 OIMHAKOBBIX KyOMKOB. Ha Bcex rpaHsx KaxKaoro
KyOHMKa HalMcaHa oJHa U3 cieayromux Oyks: o, I, p, ¢, T. HailTh BEpoATHOCTB TOTO, YTO



Ha BBIHYTBHIX O OJIHOMY W PACIOJIOXKEHHBIX "B OJHY JIMHHUIO" KyOMKOB MOHO OyjeT
MPOYECTh CJIOBO "cropT".

5. Ha kax 101 U3 meCTH OJMHAKOBBIX KAPTOUYEK HAreyaTaHa OJHA U3 CICAYIOIINX
OykB: a, T, M, P, ¢, 0. KapTouku TmiarensHo nepemenianbl. HaiiTu BepoSTHOCTH TOTO, UTO
Ha YEThIPEX, BBIHYTHIX M0 OAHOW U PACIIOJI0KEHHBIX "B OJHY JIMHUIO" KAPTOUYKAX MOYKHO
OyJzieT mpovecTh CiIoBO "Tpoc".

6. Ky0, Bce TrpaHM KOTOpPOrO OKpall€Hbl, PACIMWIEH Ha ThICAYY KyOHKOB
OJIMHAKOBOTO pa3Mepa, KOTOpPbIE 3aTeM THIATEeNIbHO nepeMenanbl. HallTu BeposSTHOCTD
TOTO, YTO HayJady U3BJICYCHHBIA KyOUK Oy/leT UMETh OKpAIICHHBIX I'PaHEe: a) OJIHY; 0)
1IBE; B) TPHU.

7. U3 TiiateiapbHO MepeMenaHHOTo TOJHOTO Habopa 28 KocTel JOMHHO Hayaaudy
U3BJI€YEHA KOCTh. HaliTh BEpOATHOCTH TOTO, YTO BTOPYIO HayAady M3BJICYEHHYIO KOCTb
MO>XHO TPHUCTABUTh K TIEPBOM, €CIIM IMepBasi KOCTh: a) OKa3ajach jayoOsem; 0) HE ecTb
yOIIb.

8. B 3amke Ha oOmielt ocu mATh MUCKOB. Kaknmprii AMCK pa3ieneH Ha IIeCTh
CEKTOPOB, Ha KOTOPBIX HAIIMCAHbI PA3JIMYHbIE OYKBBI. 3AMOK OTKPBIBAETCS TOJIBKO B TOM
Clly4ae, €CJIM Ka)KIblid TUCK 3aHMUMAET OJHO ONPENEJIECHHOE MOJIOKEHUE OTHOCHUTEIBHO
KopIryca 3aMka. HaliTu BEpOATHOCTH TOTO, YTO NPU NPOU3BOJIBHON YCTAaHOBKE JIHCKOB
3aMOK MOKHO OYJET OTKPBITb.

9. BoceMpb pa3snuUHBIX KHUTI PACCTABIAIOTCA Haylady Ha ofqHOM moske. Haiitu
BEPOSITHOCTh TOT'O, YTO JBE ONPECICHHbIE KHUTU OKaXKyTCs TIOCTABIIEHHBIMU PSIIOM.

10. bubnuoTreyka COCTOUT U3 AECITH PA3TUYHBIX KHUT, IPUYEM MSITh KHUT CTOST
no 4 pyOns Kaxnaas, TpU KHUTHM — [0 OJHOMY PYOJII0 M JBE KHUTH — 10 3 pyOss.
Haiitu BeposITHOCTH TOTO, UTO B35ThI€ HayJady JABE KHUTHU CTOST 5 pyOsieil.

11. B maptun u3 100 peraneit oTnen TEXHUYECKOTO KOHTPOJIS OOHAPYX U 5
HECTAaHJApTHBIX JAeTasied. Yemy paBHAa OTHOCHUTENIbHAs 4acTOTa  IOSBIICHHUS
HECTaHJAPTHBIX JeTaei?

12. Tlpu ctpensbe M3 BUHTOBKM OTHOCHTEIbHAs YacTOTa IMOMAJaHUs B IIEJb
okazanach pasHou 0,85. Haittu yncno nmomananuii, eciau Bcero 0bu10 mpousseneHo 120
BBICTPEJIOB.

IIpakTuyeckoe 3aHsaTHe 3. OCHOBHBIE TeOpeMbl TEOPUU BEPOATHOCTEH.
IIpumeHeHUe TeopeM CJI0KEHUS U YMHOKEHHS IIPH PellieHUH 3a1a4.

Heanb: dopmupoBanue MnpeacTaBieHUss 00 OCHOBHBIX TEOpeMax TEOpUU
BEPOSTHOCTEN U METOJIaX UX NPUMEHEHHUS JIs PELICHUS 3aa4.

Teopernyeckas 4acThb:

Cymmoii 1Byx coObiTuii A m B HazbiBaeTcst coObiTue C, coCTosAIIee B MOSIBICHUN
X0Ts ObI O7THOTO U3 COOBITHIT A miu B.
Teopema cnoowcenus eepoamuocmet

BeposiTHOCTh CYyMMBI IByX HECOBMECTHMBIX COOBITHI paBHA CYMME BEPOSTHOCTEH

3TUX COOBITHM:
P(A+B)=P(A)+ P (B).
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B cmywae, korma coObiTusi A U B COBMECTHBI, BEpPOSTHOCTh UX CYMMBI
BbIpaXkaeTcs (hopmyoi
P(A+B)=P(A)+P(B)-P (AB),
rae AB — npousBenenue coosituii A u B.

JIBa COOBITHS HA3BIBAIOTCS 3aBUCHUMBIMH, €CIIH BEPOSATHOCTH OIHOTO W3 HHUX
3aBUCHUT OT HACTYIUICHUS WU HE HACTYIUICHUS APyroro. B ciaydae 3aBUCHMBIX COOBITHIA
BBOJIUTCS TIOHATHE YCITOBHOW BEPOSATHOCTH COOBITHSI.

YcnoBHoit  BeposTHOCTBIO  P(A/B) coObITHSI A Ha3bIBaeTCsI  BEPOSTHOCTH
cOoOBITHSI A, BBIUMCIICHHAs TPH YCIOBUH, YTO cOObITHE B mpousonuio. AHaJIOTMYHO
yepe3 P(B/A) o6o3HauaeTcss yciaoBHas BEPOATHOCTh COOBITHS B mpu  ycimoBum, 4TO
coObITHE A HACTYIHIIO.

[TpousBenenuem nByx coObiTHil A u B Ha3wsiBaeTcs coObitHe C, cocTosiiee B
COBMECTHOM TOSIBJICHUH COOBITUSA A U cOObITHS B.

Teopema ymnoodicenus: eposimuocmei

BeposiTHOCTh TIpOM3BEACHUS ABYX COOBITHUN paBHA BEPOSTHOCTH OJHOTO W3 HUX,
YMHOKEHHOW Ha YCIOBHYIO BEPOSITHOCTD JIPYTOTO MPHU HATUYNH IEPBOTO:

P (AB)=P(A) - P(B/A), umu P (AB) = P(B) - P(A/B).

CnencrBue. BeposSsTHOCTE COBMECTHOIO  HACTYIUIEHHS JIBYX HE3aBHCHUMBIX
coObIThil A 1 B paBHa Ipou3BEACHUIO BEPOSITHOCTEN 3TUX COOBITHIA:
P (AB)=P(A) - P(B).

Cnenctue. Ilpu NMpoM3BOAMMBIX N OJJUHAKOBBIX HE3aBHUCHUMBIX HCIBITAHUSAX, B
KOKJIOM M3 KOTOPBIX COObITHE A TOSIBISETCS C BEPOATHOCTBIO P, BEPOATHOCTH
nosiBJICHUs COOBITHS A XOTs ObI 0JIMH pa3 paBHa 1 - (1 - p)n.

3agauu ¥ ynpaKHeHus:

1. Menemxep umMeeT 8 KaHAWJATOB HJsl B3STHS B WITAT (QUPMBI, TIpH 3TOM 6
YKEHIIWH U 3 Myx4uH. TpeOyercs B3sTh 3 uenoBeka. KakoBa BEpOATHOCTh TOTO, UTO MIPU
MIPOU3BOJILHOM BBIOOpE 3 — X JItozieit Oy1eT BeIOpaHa XoTs Obl OJHA KEHIIMHA.

2. B smuke 12 mapoB, U3 KOTopbiX 3 Oenbix, 4 KpacHbIX U 5 TonyoObix. Haymaay
u3BJe4eHbI 3 mapa. HaliTu BepoATHOCTB, UTO BCe 3 IIapa pa3HOTo LBETA.

3. W3 rpynmbsl CTyneHTOB, B KoTopod 18 roHomeid um 12 pgeBymiek, B COBET
¢dakynbrera u30MparoTCs JBa 4YeiloBeka. KakoBa BEpOSATHOCTb TOTO, 4YTO CpeAu
M30paHHBIX OKAXETCS XOTs ObI OJMH FOHOIIIA.

4. B xop3uHe 6 Oenbix u 8 uepHbIXx Msueil. Haynmauy wusBnekaerca 3 wsua.
Paccunrate BeposiTHOCTH:

A - Bce 3 msa4a Oeble;
B - onuH Ms4 Oeliblii a 1Ba YEPHBIX;
C - Bce Tpu Ms4a YEPHBIX

5. KakoBa BepOsITHOCTb TOT0,4TO MPHU MOJOPACHIBAHUM JBYX MOHET BBINAAET XOTS

Obl o1uH rep0? Boinucarh MPOCTPAHCTBO AJIEMEHTAPHBIX UCXO/IOB.
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6. Cpenu 30 OuieToB 5 BBHIMTPHIIIHBIX. HauTH BEPOSITHOCTH TOTO, YTO CPEAM JIBYX
BBIOpAHHBIX HAayTa/ OUJIETOB XOTS Obl OJIUH BBHIUTPHIITHBIN

7. Umeetcs 5 Genbix U 8 4epHBIX mapoB. BeiHUMaroT n8a. Haiitu BEposSTHOCTH TOTO
,UTO OHU Pa3HOTI'O BETA.

8. Nmeetcs 2 ypHbI: B IEpBOil a OETBIX U b YepHBIX IIAPOB; BO BTOPOH ¢ Oenbix u d
YyepHbIX. M3 KaxxI0il ypHBl BBIHMUMAIOT MO I1apy. HallTu BeposSTHOCTH TOro, 4ro 0Oa
mapa OynyT OenbiMu (coObITHE A) U BEPOSITHOCTH TOTO UTO 00a mapa OyayT pa3HOro
1BeTa (coobitue B).

9. KakoBa BepOSTHOCTH YTO MpPH OJIHOBPEMEHHOM OpOCAaHUU JBYX INPABUIIbHBIX
UTPAJIbHBIX KYOMKOB BBINABIIIEE YUCIO OYKOB COCTABUT BEJIMYMHY PaBHYIO 9.

10.B xop3une 6 Oenbix U 8 depHbIX MA4Yed PaccuuTab BEpOATHOCTh UTO HayJady
B3sIThIC JIBAa MsA4a OelIbIE.

11.B xop3uHe 6 Oenblx U 8§ YEpHBIX OJMHAKOBBIX MO pa3MeEpy U BECYy IIIAPUKOB.
Hayran Beiouparotcs 3 mapuka. PaccauTtats BEpOATHOCTH CIEIYIONUX COOBITHIA:

¢ Bce tpu mapuka Oemnsbie;

e OnuH mapuk OeNbld, a 1Ba IPYyTrux YEPHBIE;

* Bce Tpu mapuka yepHble

12.11paBunbHbIN UrpalibHbI KyOuk Opocaercs 3 pasza. IlocuuTaTh BepOSITHOCTH
CJIETYIOLIUX COOBITHIA:

* Bce Tpu pa3a BbINAJIET IECTEPKA;

* Bce Tpu pa3a BbIIaJAET OJHO U TOXKE YUCIIO.

13.Tpu paza OpocaeTcsi MOHETa JOCTOMHCTBOM 5 CaHTUMOB. HallTu BeposITHOCTH
CJIETYIOLIUX CITyYallHbIX COOBITHA:

e A —“Bce Tpu paza BbIaJET HUdppa”,

e B - “mudpa Bemager 1 pas”,

¢ C - “nuudpa Bemaget O0NbIIOE YHCIIO pa3, yeM repo”,

¢ D - “uudpa Bemaaet 2 paza’.

14.113 OykB cioBa “nosroc” Hayraj BbIOMpArOTCs JBE OYKBBI JHA 3a APYTOM.
BrinrcaTts IpoCTpaHCTBO 3JIEMEHTAPHBIX UCXOOB.

15.Kontposnep, npoBepsis kadectBo 400 wuznenuii, yctaHoBuia, yto 20 W3 HHX
OTHOCSITCSL KO 2 COpTy, a OcCTajbHble K mepBoMy. HailTu uvactoTy u3genuii mepBoro
COpTa, 4acTOTy MU3JeNui 2 copTa.

16.Ctynent 3Haer 14 BompocoB u3 20. B Ounere copepxurca 3 Bompoca. Haiitu
BEPOSITHOCTh TOTO, YTO CTYJICHT OTBETUT XOTs ObI HA OJIUH U3 HUX.

17.13 smmka, B kotopoM 90 romssix aeraned m 10 HEromHseIx AeTanell Hayjady
BbIOpanbl 10 neraneil. PaccuMtarh BEpOATHOCTH TOTO, YTO BCE BBIOpAHHBIE [ETaIU
TOJIHBIE.

18.B smuxe 20 nperaneir, 15 u3 koTOpbIX okpaiieHbl. M3 siuka BbrIOUparOTCs
MIPOU3BOJIbHBIM 00pa3oM 4 neranu. HailTu BEpOATHOCTh, YTO OHHM BCE OKPAIIEHBI

19.B simuke 5 GenbIx mapoB, 2 YepHBIX U 3 KpacHBIX. KakoBa BepOsSTHOCTH, UTO JBa
BBIHYTHIX I1apa OyAyT OJHOTO IIBETA.
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20.YCTpOMCTBO COCTOUT M3 MATH 3JIEMEHTOB, M3 KOTOPBIX JiBa M3HOLIEHBI. [Ipu
BKJIFOUEHUH YCTPOMCTBA BKJIIOYAIOTCS CIydalHBIM 00pa3oM jBa 3yeMeHTa. Haittu
BEPOSATHOCTBH TOI'0, YTO BKJIIFOYEHHBIMU OKAKYTCS U3HOLICHHBIE JJIEMEHTHI.

21.13 n w3penuid, cpeau KoTopelx k OpakoBaHHBIX, Haynmady Oepercs k m3menwii.
KakxoBa BepOSITHOCTB, YTO BCE OHU OpaKOBaHHbBIE

22.B ypHe a 6enpix u b 4epHBIX MIapoB (a ¢2,b=3 )A3 ypHBI BBIHUMAIOT Cpazy 5
mapoB. HaliTu BeposSTHOCTD p TOTO, UTO 2 U3 HUX OyQyT OENbIMH U 3 YEPHBIMHU.

23.HUrpanbHas KOCTh OpocaeTcst oJiuH pa3. HaliTu BeposiITHOCTH COOBITUH -

hd da. Ha KOCTH BBITIAJIO YETHOC YHUCJIO0 OYKOB
hd 0:Ha KOCTH BBINIAJIO HE MEHEE 5 0YKOB
hd C: Ha KOCTH BBITIAJIO HE Oojiee 5 0YKOB

IIpakTuyeckoe 3ansitue 4. Peumenue 3a1a4 Ha NpuMeHeHUe PopMyJ1 MOJTHOM
BepPoOSATHOCTH, opmy.ibl baiieca.

Heab: dopmupoBanre MnpeacTaBieHUsT 00 OCHOBHBIX TEOpEMax TEOpUU
BEPOATHOCTEH M METOJAX UX ITPUMEHEHHUS ISl PELICHHS 3a/1a4.

Teopernyeckasi 4acTb:

BeposiTHOCTh cOOBITHST A, KOTOPOE MOMKET HACTYIHUTH JIUIIL TMPHU TMOSBICHUU
OJTHOTO W3 HECOBMECTHBIX COOBITHH-TUIOTe3 Bi, B,,...,B,, oOpasywomux mnoaHyo
IPyIIly, paBHAa CyMM€ NPOM3BEICHUM BEPOSITHOCTEM KaXIOM W3 THUIOTE3 Ha
COOTBETCTBYIOIIYIO YCIIOBHYIO BEPOSITHOCTb COOBITHS A
P(A) = P(B1)*Pgi(A) + P(B2)*Pg2(A) +...+ P(Bn)*Pg.(A),
rae P(B:) + P(B,) +...+ P(Bn) = 1. [IpuBeaennyto ¢opmyiy Ha3bIBalOT Gopmynoti
NOJIHOU 8EPOAMHOCTIU.

Ecau cobObiTue A yXe MNpPOU30LLIO0, TO

P(Bi)*PB,(A)
P,(B)=—F+— (i=
A( 1) P(A) (1 1:2; ;n>
BEPOSITHOCTH THUTIOTE3 MOTYT OBITh TIepeolieHeHkI o hopmynam baiteca:
IIpumep.

[1aTh KypcaHTOB OJIMHAKOBOE YHUCJIO Pa3 CTPEJSAIOT MO OTACIbHBIM MSATH MUILICHSIM.
Pe3ynbTaT cTpEnbObl TAKOB:
MEePBbIA U BTOPOU KYpPCAHThI MOPAXKAIOT TPU MHUIIEHU U UMEIOT JIBa MpoMaxa (CoObITHe
B1);
TPETUN KYypCaHT MOpa)kaeT JBE MUIIICHU U UMEET TpH mpomaxa (coobitue B,);
YEeTBEPTHIN U MATHIA KYpPCaHThI MOPAXalT OAHY MHIIEHb M MUMEIOT YeThIpe Mmpomaxa
(coObrTHE B3).
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Hayran Gepercs MuilieHb, OHa OKa3aiach MmopakeHHou (coObitme A). Omnpenenutb

BEPOSATHOCTH TOTO, YTO HTA MUIIEHb TOPAXKEHA MEPBLIM KYPCAHTOM.
Pemenne: P(B)) =2/5, P(B,) = 1/5, P(B;) = 2/5, Pgi(A) = 3/5,

P(B1)*P31(A)
P(A)
Pe2(A) = 2/5, Pr3s(A) = 1/5. Tlo popmyie baifeca onpenenuM HCKOMYIO BEPOSITHOCTD:

PA(Bl):

P,(B,) 0,6

2.3
(B,)= > 5 =
A 2.3.1.2 21
Sk ko —
5 555 55
3agaum u ynpaxHeHUs:

Bapuanm 1. Tlpm uccnenoBaHuM KPUMHHOTEHHOM OOCTAaHOBKM B HEKOTOPOM
ropojic BCE IpaBOHApPYIIEHHUsS, COBEPILICHHbIE 3a TOCIEAHUE S5 MecsleB, ObUIH
pacnpeneneHbl 0 TpeM TpymnrnamM B COOTBETCTBHHM C palloHamMu ropoja. B mepoi
rpynme okazanock 70 %, Bo BTopoi — 23 %, B TpeTrbeil — 7 % BceX MpaBOHAPYILECHUIA.
BepoATHOCTh TOro, 4TO MPaBOHAPYIIMTEIEM SBISIETCA YEJIOBEK Miaiuie 25 JeT ais
KaXXJ10i rpynmnsl paBHa cooTBeTcTBeHHO 0,6; 0,35 1 0,1. Onpenenuts BEpOSITHOCT TOTO,
YTO BRIOPAHHOMY MPOU3BOJILHO NMPABOHAPYIIUTENIO OKaXKETCs] MEHbILE 25 JIeT.

BriOpanHOMY NpPOM3BOJIBHO MPAaBOHAPYIIUTENIO OKAa3aJIoCh MEHbIe 25 JeT.
Haittu BEpOSITHOCTB TOrO, YTO 3TOT YEJIOBEK U3 IEPBOM IPYMIIHI.

Bapuanm 2. CtpenkoBoe oTaeneHue noiaydunsio 10 BHHTOBOK, M3 KOTOPBIX &
MPUCTPEISHHBIX, JBE HET. BepoATHOCTh mnomagaHus B LeJb U3 MPUCTPEISTHHOU
BUHTOBKHM paBHa 0,6, a u3 He npuctpensHaon 0,4. KakoBa BEpOATHOCTb, YTO CTPEIIOK U3
Hay/1a4yy B34TOM BUHTOBKH MOMAJET B LEJIb PU OJHOM BhICTpesie?

Crpenok nopasui uenb. KakoBa BEposSTHOCTb, UTO OH CTPENSUT U3 IPUCTPEISTHHOM
BUHTOBKHU?

Bapuanm 3. B paiione 24 uyenoBeka 00y4aroTCs Ha 3a04YHOM (aKyJIbTETe
WHCTUTYTa, W3 HUX 6 — Ha (QU3MKO-MaTeMaTHYecKoM dakyipTeTe, 12 — Ha
arpoHOMUYecKoM (axynpTeTe, 6 — Ha 3KOHOMHUYECKOM (QakyibreTe. BeposTHOCTh
YCHEIIHO cJlaTh BCE AK3aMEHbl Ha MPEACTOSIIeH ceccuu i CTYIEHTOB (U3UKO-
MareMatudeckoro ¢akynprera paBHa 0,6, arpoHomuueckoro Qakymprera — 0,76 u
sKoHOMHUYeckoro ¢akynbrera — 0,8. HaliTu BepoATHOCTH TOTO, YTO Haynady B3STHIN
CTYJIEHT, CHABIIMI YCIEIIHO BCE 3K3aMEHBI, OKaXXETCS CTYJEHTOM 3KOHOMHYECKOTO
(dakynbTeTa.

KakoBa BEpOSITHOCTb, YTO CTYJEHT CAACT 3K3aMEH?

Bapuanm 4. B rpynrne MHIMUEUCKOTO KOJUIeIKa T'. BprOKOBO, COCTOSIIEW W3
PaBHOTO KOJIMYECTBA IOHOIIEH M JeByIIeK, 5% Bcex roHomed u 0,25% Bcex AeBylIeK
CTpaJlaloT JanbTOHU3MOM. KakoBa BepoOsITHOCTH TOTO, UYTO Hayraj BBIOpaHHOE JHIIO
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cTpanaer naiabToHn3MoMm? Ecnm Hayrag BbIOpaHHOE JIMIIO CTPAJaeT AalbTOHU3MOM, TO
KAaKOBa BEPOATHOCTh TOTO, YTO 3TO FOHOIIA?

Bapuanm 5. Ha npennpustun, W3rOTaBIMBAIOIIEM JABEPHBIE 3aMKH IS
aBTOMOOMJIEH, TepBbId 1ex mpou3BoauT 25%, BTOopoil — 35%, Tpetuit — 40% Bcex
3aMKOB. BeposiTHOCTh, YTO 3aMOK OyJeT BCKPBHIT YTOHIIMKAMH, MO CTATHUCTHKE
coctaBisieTr 5%, 4%, 2% cooTBeTCTBEeHHO. HallTh BEpOATHOCTH TOrO, YTO B CIy4YalHO
BBIODAaHHOM aBTOMOOWJIE C 3aMKaMM JIAaHHOTO 3aBoja, OyJieT BCKpbITa JIBepb. Eciu
3aMOK OKa3aJiCcsl B3JIOMaH, KaKoBa BEPOSTHOCTb TOTO, UTO OH ObLI MTPOU3BEJEH B TPETHEM
exe 3asona’?

Bapuanm 6. Ha npombinuiennoit 3oue UTK 023/1 pabGorator nBe Opurajsl
pabouux: mepBasi IPOU3BOJUT B CPETHEM ¥4 MPOAYKIIMH C MpoleHToM Opaka 4%, BTopas
— Y4 IpoAyKIMH ¢ TporieHTOM Opaka 6%. HaliTu BepOSITHOCTh TOTO, YTO B3SITOE HAyTraj
U3JIeINE a) OKaXETCsl OpakoBaHHBIM; 0) M3rOTOBIEHO BTOPOM OpHTrajoil mpu yClIOBUH,
YTO U3/IeTTNE OKAKETCS OpaKOBAHHBIM.

Bapuaum 7. B mupamuge 10 BUHTOBOK, M3 KOTOPHIX 4 CHA0XEHBI ONTHYCCKHM
npuueaoM. BeposSTHOCTH TOro, 4To CTPEJIOK MMOPa3UT MHUILIEHb IIPU BBICTPENE U3
BUHTOBKHM C OINTHYECKHM IMpuueiaoM, paBHa 0,95; niusg BUHTOBKH 0€3 ONTHYECKOIrO
npuuena — 0,8. CTpenok mnopaswin MHUIIEHb W3 HayJAady B3STOM BHUHTOBKU. YTO
BEPOSITHEE: CTPEJIOK CTPEJISLII U3 BUHTOBKH C ONITUYECKUM MPULIETIOM UK O€3 Hero?

Bapuaum 8. B cnenunanu3upoBaHHYIO OOJBHUILY MOCTynarT B cpeanem 50% c
3aboneBanueM T, 30% - ¢ 3a6oneBanuem K, 20% - ¢ 3aboneBanrem M. BeposiTHOCTB
nosiHoro u3nedeHus: 6one3nu T paBua 0,7; st 6osesnerd K u M atu BeposiTHOCTH
cooTBeTcTBeHHO paBHbl 0,8 m 0,9. KakoBa BEpOSTHOCTH TOTrO, YTO MOCTYHHBIIUN
OonpHOM OyAer BhIMHMCAaH 3A0poBbIM? Ecimu GOMbHON BBIMHCAH 30POBBIM, KaKOBa
BEPOSITHOCTh TOTO, YTO ATOT OOJILHOM CTpajiai 3aboneBanuemM M?

Bapuanm 9. B koMIbloTepHOW 0a3e JaHHBIX COJEp)KaTcs JaHHble 00 yroHax
aBTOMAIIMH II0 TPEM pahoHam ropoja. B cpenHem 3a Mecsl U3 IEPBOro paroHa
noctynaer 10 coobuieHuii, u3 BToporo — 6, u3 tperbero — 4. BeposiTHOCTh TOr0, 4YTO
yTHaH JIETKOBOW aBTOMOOMIIb JIJISl KaXJI0TO U3 pailoHOB cooTBeTcTBeHHO — 0,9; 0,8; 0,7.
KakoBa BEpOATHOCTH TOrO, YTO OYEPEAHOE COOOIIEHHME — 00 YroHe JIErKOBOIrO
apromoOussi? KakoBa BEpPOATHOCTh TOTO, YTO YTHAHHBIM JIETKOBOM aBTOMOOWIIb W3
TPETHETO paioHa?

Bapuaum 10. Komanaa CTpENKOB MWIHMIEHCKOTO KOJUIEIXKA Topoaa bprokoBo
COCTOMT M3 5 YeJOBEK, TPOE€ M3 HHUX TNoManalT c BeposTtHocThio 0,8, a ABoe — ¢
BeposiTHOcThIO 0,6. Haygady W3 koMaHabpl Oepercsi CTPENOK U MPOU3BOAUT BBHICTpEI.
KakoBa BepoATHOCTH TOrO, UTO CTpenok nomaner? Eciu cTpenok moman B LEeb, TO
KaKoBa BEPOSTHOCTh, YTO ATO OJAHMH U3 TpeX (OJIMH U3 IBYX)?

IIpakTH4yeckoe 3aHATHE 5. Cxema UCNBITAHUM bepnysiu.

HauBeposiTHelilee YU CJI0 MOSIBJIeHUI COOBITHSI B CXeMe MOBTOPHBIX He3aBUCUMbIX
NCNBITAHUMN.
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Heab: ¢dopmupoBaHue mpeacTaBiICHUST 00 OCHOBHBIX TeEOpeMax TEOpUu
BEPOSITHOCTEW U METOAAX UX MPUMEHEHHUS ISl PEIICHU 3a/1a4.

Teopernyeckasi 4acTb:

HcnbiTanue, B pe3ysbTare KOTOPOrO OKHMIAETCS HACTYIUICHHE WHTEPECYIOLIErO
HAac COOBITHSA, MOKHO MHOTOKPATHO MOBTOPSTH. I TABHBIN BOIPOC KaKIOT0 MOBTOPEHHUS
— MPOU30MAET WU HE IPOU30UJIET 3TO cOObITHE? A BO BCEW CEPUM MOBTOPEHUI BayKHO
3HaTh, CKOJIbKO MMEHHO Pa3 OHO MOKET MPOW30MTH WM HE npouszonTu. Hampumep,
KaKOBa BEPOSITHOCTb, YTO MPH MATH OPOCAHUSX MOHETHI «OpE» BBIMAIET POBHO 4 paza?
[Isetinapckuit matematuk Hauyaiga XVIII Beka SIko6 bepHynau oObeauHui mogo0HbIE
BOIIPOCHl B E€AMHYI0 BEPOATHOCTHYIO CXEMY, KOTOPYHO NIPHUHSATO Ha3bIBaTh CXEMOU
bepnysu.

PaccmaTpuBaroT n HE3aBUCHUMBIX MOBTOPEHUW OJHOTO U TOTO K€ MCIBITAHUS C
IBYMsI BO3MOXHBIMU HCXOJAMU: «YCIEXOM» MU «HeyJadei». BeposTHOCTh «ycmexa»
paBHa p, a BEpOATHOCTH HEyAauu paBHa . M3BectHa ¢popmyna p+q=1. TpeOyeTcs HaliTu
BEPOSITHOCTH Py(X) TOro, 4TO B 3TUX NOBTOPEHUAX POU30UJET POBHO X «yCIIEXOBY.

®opmyna beprymnm:

X X _n—x
Pu(x) = Chpq .
Ipumep. U3 ypubl, coaepxaiieil 2 0enblx U 6 YEpHBIX 1IAPOB, HayAady BBIOMPAETCS C
BO3BpallleHueM 5 pa3 noApsan oauH map. [logcuuTaTe BEpOSITHOCTH TOrO, 4TO 4 pasa
MOSIBUTCS OCJIBIN 1Iap.
Pemenne: B npuBeseHHbIX BhIIe 0003HaueHusX n=8; p=1/4; q=3/4; x=5. Uckomyto
BEPOSITHOCTh BBIYHCIIIEM 110 hopmyre bepuyiu:
4
PB(S):C&? l E :i
4)14) 1024
@opmyna bepHynnm Mpu 3aJaHHBIX YWCIAX P M N TO3BOJSET PAaCCUUTHIBATH
BEPOSITHOCTH J1t000M 4acToThl X (0 < X < n). Bo3HuKaeT ecTeCTBEHHBIN BOIPOC, KAKOM
gacToTe OyJIeT COOTBETCTBOBATh HAMOOJIbIIIAasi BEPOATHOCTH?
[Ipeanonoxxum, 4To Takas 4acToTa CYIIECTBYET, M MONBITAEMCS €€ ONPEEIUTh U3
YCJHOBUS, YTO BEPOSATHOCTHb 3TOM YACTOTHI HE MEHBIIE BEPOATHOCTH 'MIpeAblayuiei’ u
"mocnenyromnien" 4acTor:

Pu(x) = P, (x—1); Pu(x) = P, (x+1)  (*)

[lepBoe HepaBeHCTBO (*) mpeacTaBiseTCs B BUJIE:

C)r(lpan—xchl—l x—lqn—x+1 ’
¢ P
4t sKkBuBanenTHo /- X+l X WK g =pi- YL Orciona CIIEILy€ET:
lp+qlx =np+p
X=Enp+p
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Pemas BTopoe HepaBeHCTBO (*), mOTydnM
X Enp- g
Takum 00pa3om, 4HacToTa, MMEIOIIAs HAUOOJBIIYI0 BEPOSATHOCTH (HAWBEPOSITHEHUIIAS
4acTOTa), OMPELISICTCS] TBOMHBIM HEPABEHCTBOM:
np - =X =np+p
Ecnmu np+p — uenoe uucio (Torga u np—q — IEJI0€ YUCIO), TO JABE YaCTOThI: X=np—q U
x=np+p 00J1ajat0T HaUOOJIbIIIEH BEPOSITHOCTHIO.

3agaum M ynpakKHeHus:

1. Kaxnpliii ieHp akuuu kopropanuu ABC nmoJiHUMaroTCA B LIEHE WK NaJatoT B [IEHE Ha
OJIMH MYHKT C BEPOSTHOCTSIMU cooTBeTcTBEeHHO 0,75 u 0,25. HailTu BEpOosSITHOCTH TOTO,
YTO aKUWU IOCIE HIECTH JHEH BEPHYTCA K CBOEW IEpBOHAYANbHOWU ILieHe. [IpuHATH
yCJIOBUE, YTO U3MEHEHUS IIEHBI aKI[UU BBEPX M BHU3 — HE3aBUCHUMbIE COOBITHS.

2. MoTopbl MHOTOMOTOPHOIO CaMOJETa BBIXOASAT W3 CTPOS BO BpeMs IOJETA
HE3aBUCMMO OJWH OT JAPYIrOro € BEPOSTHOCTBID pP. MHOTOMOTOpPHBIM CaMOJIET
IPOJIOJDKAET JIETETh, €CIIM padoTaeT HE MEHee IMOJIOBHHBI €ro MOTOpoB. [Ipm kakmx
3HAYEHHUAX P IBYXMOTOPHBIM CAaMOJET HAAEKHENW YETBIPEXMOTOPHOTO CaMOJIETA?

3. bpurana u3 necaru yenoBek UAET 00enarb. IMETCs 1BE OJMHAKOBBIE CTOJIOBBIE, U
KQKJIbIA WieH Opurajbl HE3aBUCHUMO OJIMH OT JIPyroro uja€t odeaars B JIIOOYIO U3 ATUX
cTosioBbIX. ECclii B OZJHY U3 CTOJIOBBIX CIy4ailHO MPHUAET OOJbIIE MOCETUTENEH, YeM B
HEW MMEETCS MECT, TO BO3HHMKAET ouyepeab. Kakoe HauMEHbIIEE YHMCIO MECT JIOJKHO
OBITh B KaXJOM W3 CTOJIOBBIX, YTOOBI BEPOSITHOCTh BO3HUKHOBEHHMS oOdepenu Oblia
Menbie 0,157

4.ITycTh BCXOXKECTh CEMSIH MuIeHULbI cocTaBisieT 90%. UeMy paBHa BEPOSITHOCTh TOTO,
YTO U3 7 MOCESHHBIX CEMSIH B3OUAYT 57

5. Ecnu B cembe ueThipe peOEHKa, YTO BEpPOSITHEE: ATO JIBa MaJb4HMKa U JIBE JCBOYKH,
Wi Tpu peOEHKa OJHOTO T0JIa ¥ OJIUH Apyroro noja? [IpuHATh BEpOSITHOCTH TOTO, YTO
JTAHHBIN PEOEHOK — MaIbYuK, paBHOM 0,5.

6. Karuran kopabns mepen BBICAAKOW JecaHTa MpUKa3ajd BBITYCTUTH MO OeperoBoi
nosnoce mmHOW 200 MeTpoB 20 peakTUBHBIX CHAPSAOB, ONACasCh 3aMACKUPOBAHHBIX
OTHEBBIX ToYeK. Biosb Oepera B 3emitto ObUT BPHIT OYHKEp JJIMHOM 20 METPOB.

a) Halitu BepoATHOCTH TOTO, UTO 4 CHapsaa nonaiu B OyHKeEP.

b) HaiiTu HauBeposATHEIIee YUCIIO CHApsII0B, MONaBIIMX B OyHKEP.

IIpakTuyeckoe 3ansitue 6. [lpudankennsie popmyasl B cxeme bepuysim.

Heanb: dopmupoBanre MnpeacTaBiIeHUsT 00 OCHOBHBIX TEOpEMax TEOpUU
BEPOATHOCTEH M METOJAX UX ITPUMEHEHHUS U1l PELICHHS 3a/1a4.

Teopernyeckasi 4acTb:

HemnocpencrBennoe mnpumenenue ¢dopmyiasl bepHymin mpu OoNbIIOM dHCIE
UCTIBITAHUH CBSI3aHO C TPOMO3JIKUMU BbIYHclieHusMu. [loaTomy npu Gonbmux ' BMeCTO
HEe, Kak MpaBWJIO HCIONB3YIOT NpuOmmkeHHsie Gopmynsl [lyaccona m Myaspa-
Jlamaca.

17



Dopmyna llyaccona
Eciu uncio uenslitaduii /' 10CTaTOYHO BEIHKO, a BEPOATHOCTL /' JOCTATOYHO Malla,
npudem ux npousseaenne ¢~ ' He Mano u He BeauKo (0OBIYHO JOCTATOYHO YCIIOBHIA

p=0lr npy<I0 P 1

), TO BEPOATHOCTH MOKHO MPUOIIKEHHO HalTH 1o (dopmyie

ITyaccona:

foyoat e
Flml =
!

Jlokanvnaa meopema Myagpa-/lannaca

Eciay 4mceno ucnelTanuii ' J0CTaTOuHO BENMKO, a BeposaTHocTH /' 1 ¥

* HE€ OYCHb

o . 7
onu3kE K Hymo (00braHO goctatouno yemosmit 7MW 42Uy g pepostHOCTE
Ay o

" MoHO MpuOIMKEHHO HalTH o Gopmyne Myaspa-Jlamnaca:
A l .
FPlml = ol
..|||'i"|'][1|'
9
- g 1 =
¥ == glx) ==—=e -~ -
rne V'Y = ¢ynkuus Faycca.

Humezpanvnas meopema Myaepa-/lannaca

o Pl =m =)
B ycioBusx n0kanbpHo# (GopMyssl Myaspa-Jlamiaca BeposSTHOCTb ! :

TOT0, YTO YMCIIO YCHEXOB "' 3aKIIIOYEHO MEXKAY "y " MOKHO MPUONMKEHHO HANTH
1o MHTEerpanbHoi popmyne Myaspa-Jlamnaca

Pl =m =m., | =Dl - D]
b

TR TY Wi, - an P [
coZMonp M I |

\{[.lf}'][‘.' ’ .J-'i'}'][j NIT

rae dbynkmus Jlamnaca.
3nauenue Qynkiuii 'aycca u Jlammaca HaxoasaTCs IO TaOIUIaM.

IMpumep. BepositHoCTh «cO0si» B pabore TenedOHHOW CTAHIIMM MPU KaXIOM BBI3OBE
0,007

paBHa . Hoctymuio 1000 Bb130BOB. OripeieiuTh BEPOSTHOCTD JIEBSITH «COOEBY.
— — — =7 =
Pemenne: Ilo ycnosuro 3amaum =1000, m =9, p =0.007 [Mockonbky "~ mocraTodno
n- Lipg < 7] Pl
BEJIMKO, JI0CTATOYHO MaJjio : , TO JUIi BBIYHCIICHHS : MOKHO
ucrons3oBath  Gopmyny Ilyaccona. Umeem ¢ =1 =1000-0005=7 " reyna

.r-.--

Jr'!

Il I: l';l :I == i

=0, 1014

ql

IIpumep. BeposTHOCTP TOro, 4YTO0 NIpPU ABTOMATHYECKOM ILITAMIIOBKE W3ACIUMN

OTHENBHOE H3IETHEe OKAXKETCS OpaKOBAHHBIM, MOCTOSIHHA M paBHa - . Kakosa

BEPOSITHOCTh TOTO, 4TO B apTuu u3 1000 uznenuii posHo 40 okaxkercsa OpaKOBaHHBIMU?
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Pemenne: To ycrnosuto 3aauu " =000, m =40, p =005 g =1-p :[].'-I'_‘*- TeopeTHyecKu

MOXXHO HCIOJIb30BaTh (opmyny bepHymiu. OnHako MOMy4eHHOE BbIpaXKEHUE OyIeT
CJIMIIIKOM TPOMO3JKO, MOATOMY YI0OHEW NMpUMEHUTh JoKaldbHYy0 (Gopmyiny Myaspa-

Tamwaca Lapg =1000 0,05 0,95 =475 = 20| Tak  Kak Jupg =47.5 =0,829 TO
. . 9
40-1000-0,05  40- 30 N
= = = =- 1,45 PR p _ ; -
J47.5 0.892 gla) =¢l-1,45) =¢(1.45) =0,1394
(3HaueHue PyHKIMHM HaXOuM 1o Tabnuie). CieaoBaTeabHoO,
Co _ oo 0.1394
P40 = - 1,45] = =0.02
: 47.5 1,542

IIpumep. BeposiTHOCTH NOMaiaHus B 11€JIb U3 CKOPOCTPEIBHOIO OPYIUs IIPH OTJEIHHOM
BbIcTpene paBHa 0,75. HallTM BeposATHOCTH TOro, yro npu 300 BBICTPEIOB YHUCIO
nonaganuii Oyaet He meHee 210, Ho He Goitee 2307

—3 —075 o =1- n =0 1% — =17
Pemenue: I1o ycioBuio 3a1aun n =3000p =075, g =1- p =025, m =210, __[]‘ s

2oL 210 =m =230
HaXO0XJCHHUSI BEPOATHOCTHU

Myaspa-Jlamnaca.

BOCIIOJIB3yEeMCSI HHTETPAIbHOU (HOPMYJIOit

0o =300 0,75 =225 , J,lf],l][j :JE[][] 10,750, 25 :J_'T'f‘l.j_:' =75 , TOra
210- 225 -15 230-225 5§
¥ = = =-2 X, S =—— =0, 07
J56,25 7.5 - Jse2s s
CraenoBaTeibHO,
P 210 =m =230) =D(0,67) - (- 2) =P (0,67 + D 2] =0,2480+
+0,4772 =0,7258

3agauu M ynpaKHeHus:
Buumamenvno npoumume ycnosus 3adauu u evibepume HysxcHy0 gopmyny (bepuynnu,
Ilyaccona unu Myaspa-Jlannaca)

1. 3aBojx u3roroButelb otnpabmwi Ha 6a3y 12000 nobpokadyecTBEHHBIX u3aeauil. Yncio

W31 TOBPEXKICHHBIX IIPU TPAHCIIOPTUPOBKE, COCTABISET B CPEIHEM U5 Haitru

BEPOSITHOCTh TOTO, YTO Ha 0a3y MOCTYHUT: a) He 0o0Jiee TPeX MOBPEKICHHBIX U3JETUM;
0) XOTs1 OBI JIBE MOBPEXKICHHBIE.
2. BeposTHOCTh TOsIBJIEHUsI COOBITHS A B KaxkaoMm u3 900 He3aBUCUMBIX UCIBITAHUN

pasra ' =", HaiiTi BeposTHOCTH TOTO, 4TO COOBITHE A mpomsoiizer: a) 750 pas; 6)
710 pas3.

3. BcxoxecTh cemsiH qaHHOTO pactenus paBHa 0,9. HaliTu BeposSITHOCTH TOTO, YTO U3
900 nmocake€HHBIX CEMSH YMCIIO TPOPOCIINX 3aKI0ueHo Mexay 790 u 830.

4. MuilleHb COCTOUT U3 TPEX MOMapHO Hemepecekaromxces 30H. [Ipu ogHOM BBICTpEe
10 MUILIEHU BEPOSITHOCTh MOMAJaHMs B MEPBYIO 30HY jsi AaHHoro crpenka 0,5. s
BTOPOMl M TpeTed 30H 3Ta BEPOSATHOCTh COOTBETCTBEHHO paBHBI 0,3 u 0,2. Crpenok
MpPOU3BOJIUT 6 BBICTPEIOB MO MUIIEHU. HaliTh BEpPOSITHOCTH TOTO, YTO MPU STOM
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OKakeTcs 3 MOMaJiaHusl B MEPBYIO 30HY, 2 MOMNaJaHus BO BTOPYIO M | momagaHus B
TPETHIO 30HY.

5. BeposITHOCTH BBIXOJa U3 CTPOSI OJTHOTO AJIIEMEHTa YCTPOWCTBA, B TEUECHHH t 4acoB
paboTtsl, paBHa 0,002. KakoBa BeposSiTHOCTH TOTO, 4TO 3a Bpems t u3 1500 He3aBUCHMO
paboTalmux 53JIEMEHTOB BBIUACT W3 CTpos: a) 4 ayeMeHta, 0) He Ooyiee IBYX
DIIEMEHTOB?

6. CkoJbko pa3 ¢ BepossTHOCTHIO 00,0484 MOKHO 0xuIaTh nosBiIeHUs coOobiTHst A B 100
HE3aBUCHUMBIX UCTIBITAHUSX, €CJIM BEPOSITHOCTh €r0 MOSIBJICHUS B OT/ACIbHOM UCIIBITAHUU
paBHa 0,5.

7. BeposiTHOCTh TosiBIIeHUsI COOBITHS A B KaxkaoM u3 900 HE3aBUCUMBIX UCIBITAHUN

pasua ' ="-" Haiiti BeposSTHOCTB TOTO, 4TO COGBITHE A MPOH30iiAeT He MeHee 710 pas
u He 6onee 740.

8. JlBa paBHOCHJIBHBIX IIAXMATHUCTA UTPAIOT B IIaXMaThl. YTO BeposiTHEE: a) BHIMTPATH
OJIHY MapTUIO U3 JABYX WJIU JIBE MAPTUU U3 YEThIPEX; 0) BRIMIpaTh HE MEHEE JABYX MapTHil
W3 4YEThIpEX WM HE MEHee Tpex Mnaptuii u3 natu? Huubn BO BHUMaHHUE HE
MIPUHUMAIOTCS.

9. BeposTHOCTH TOMYCTUTH OMIMOKY MpU Habope TekcTa, cocrosmiero u3 1200 3HakoB,
cocraBisger 0,005. HaliTu BeposSITHOCTH TOTO, YTO MpH Habope OyneT MOmyIeHo: a) 6
omuboK; 6) x0T OBl O7HA OIHMOKA.

10. B ropoge N wu3 kaxnabix 100 cemeir 85 umeroT nBeTHbIE TeneBU30pbl. KakoBa
BEPOSATHOCTH TOrO, uyTO U3 400 cement 340 UMEIOT TaKHE JKE TEIEBU30PHI.

11. xakoBa BEpOATHOCTH TOrO, YTO M3 2450 jmaMm, OCBEIIAIOMIMX YJIHIY, K KOHIy roaa
oynyt ropetb oT 1500 no 1600 nmamn? Cuwurtarh, 4TO Kaxkaas Jiammna OyJIeT ropeTh B
TEUYEHUU rojia C BEpOoATHOCTHIO (0,64,

12. B cembe 6 pnereil. HailTu BEpOATHOCTH, YTO B JTaHHOW CEMbE HE MEHEE JIBYX
MaJb4MKOB, HO He Oosiee yeTbipex. CuuTaTh BEPOSITHOCTb POXKIEHUS MalbuMKa H
neBouku 0,5.

IIpakTHyeckoe 3aHATHE 7. 3aKOH pacnpeaeieHHs] CIy4ailHON BeJUYUHBI.

Heab: ¢dopmupoBaHue TMpeACTaBICHUS O CHOco0ax TMOCTPOCHUS 3aKOHA
pacnpeesieHus CIy4YaluHON BETUYHUHBI.

Teopernyeckasi 4acTh:

Hapsany co ciy4allHbIMU COOBITHUSIMH, OJHHUM W3 OCHOBHBIX MOHATHI TEOpPUU
BEPOSITHOCTEU SIBIIICTCS TMOHATUE CIyYalHOW BEJIWYUHBI — BEIWYHUHBI, YHUCICHHOE
3HAYEHHE KOTOPOM NMPUHHUMAET PA3JIMYHBIE 3HAUYCHUS B 3aBUCHUMOCTH OT PE3yJbTaTa
CTOXaCTUYECKOTr0 AKCIEPUMEHTAa WK ombITa. [IpuMepamu CiaydailHbIX BEJIWYUH MOTYT
SABJSATHCS: YHUCIIO JOPOKHO-TPAHCIIOPTHBIX MPOUCIIECTBUM 3a CYTKH; KOJIMYECTBO
CTYJI€HTOB, OMO3/IaBIIIMX HA 3aHATHS; YUCJIO TAKTUIOKAPT, MOCTYIMUBIINX B TEUEHUE JTHS
Ha »JKcnepTusy. [IpuBeneHHbIE NpPUMEPHI XapPaKTEPU3YIOT CIy4ailHble BEJIUYUHBI,
MMEIOIIME  KOJIMYECTBEHHBIE IMApaMeTpbl, T.€. H3OJMPOBAHHBIE 3HAYECHUS C
ONPENECICHHBIMU  BEPOATHOCTAMM. Takue  CiaydauHble  BEJIMYMHBI  HA3bIBAIOT
JTVCKPETHBIMH.
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Ho ecnu oueHUTh KOJIMYECTBEHHO KaK NUCKPEeTHYHO BennuuHy uunciio JATII, to
BEJIMYMHA UHTEPBaJIa BpEMEHH MEXK]y MocieoBaTebHbIMA MOMeHTamMu Hamnuust [{TT1
MOXXET TMPUHUMATH JI000€ 3HAYCHHE B HEKOTOPOM BPEMEHHOM HHTEpBAllE — €CTh
HEMPEPBIBHOE MHO>KECTBO BO3MOXHBIX 3HAYECHHM PacCMaTpUBAEMOW BEIIMYMHBI. Takue
BEJIMYMHBI HA3bIBAIOT HEMPEPHIBHBIMH.

3axonom pacnpedenenusi TUCKPETHON CIy4ailHON BEIMYMHBI HA3bIBAIOT YUCIIO €€
BO3MOHBIX 3HAYEHHN M COOTBETCTBYIOIIMX WM BEpOSTHOCTEH. [[ns mpumepa, ecnu
B35ITh MOHETY U B T€YEHHUE HEKOTOPOTO BPEMEHHU MoJ0packiBaTh ee, Hanpumep 20 pas,
TO B 3TOM CJIydyae MOTYT ObITh cUTyaluu, 4To Bce 20 pa3 MoHeTa OyzieT oOpalnieHa K Bam
repooM, uinu Bcero 19, 18 u T. 1. pa3, BIUIOTH J0 TOrO, YTO MOXKET BhIMAacTh 20 pa3 u
pemika. MOKHO BBIYMCIUTH BEPOSATHOCTHh TOrO, YTO CIIyyallHas BEJIWYMHA BBINAJCHUS
repba mpuMeT 3Ha4YE€HHs OT HyJA A0 nBaauatd. Ho, kak HaM M3BECTHO, BEPOSITHOCTH
NOSIBJICHUS TepOa WM PelIku OfHa U Ta ke U paBHa 1/2. Torna BeposSTHOCTH MOSBIICHUS
rep6a 0, 7, 8 pa3 u coorBeTcTBEeHHO pemiek — 14, 13, 12 pa3 OyayT paBHBI MO SIBICHUIO
repba — 14, 13, 12 pa3 u cooTBeTCTBEHHO 0, 7, 8 pa3 — pemku. Takum oOpazom, s
JUACKPETHOW CIIyYallHOM BEJIMYMHBI CYUIECTBYET ONMPEACICHHBIN 3aKOH PaclpeesICHus,
KOTOPBIN MOXET OBITh 3a/laH rpadUyecKd, aHATUTHYECKH U TabmudHo. B mociemxnem
ClIy4yae 3TO paclpeiesieHHe 3aaeTcs TaOJIM4YHO, I/I€ B OJHOM CTOJIOLE 3alMCaHbl BCE
BO3MOKHBIE 3HAUCHMS CIy4ailHON BEJIIMYUHBI, & B JIPyTrOM - COOTBETCTBYIOIIHE UM
BEPOSITHOCTH.

Uucno BeimageHuit repdba | BeposTHOCTh Yucno BeIaICHUN
pEIIKU
0 0,000 20
1 0,000 19
2 0,000 18
3 0,001 17
4 0,005 16
5 0,015 15
6 0,037 14

3agaum ¥ ynpaKHeHuUs:

CocTaBuTh 3aKOH pacIpeneieHusl BEPOATHOCTEN CIIy4YalHOM BEJIMYMHBI X, €CIIU:

1) BeposATHOCTH pabOThl KaXJIOTO U3 YeThlpex aBToMoOmieil asromapka OB/l ropoaa
VYpronuHa 6e3 MOJIOMOK B TEYEHHE OIpejesieHHOro BpeMeHu pasHa 0,9; ciyvaitHas
BEJIMUYMHA X — YUCIIO aBTOMOOMIIEH, paboTaBIInX 0€30TKA3HO;

2) BEpOATHOCTb POXJAEHUs Mayibuuka paBHa 0,5; ciayuaiiHas BeIMYMHA X — YHUCIO
MaJb4YMKOB B CEMBSX, UMEIOIUX YEThIPEX JCTEH;

3) BEpOSITHOCTBH TOT0, UTO MOKYIATEIb COBEPIIUT NOKYINKY B MarasuHe (0,4; cmydaiiHas
BEJIMYMHA X — YUCJIO MMOKYIATeIe, COBEPIINUBIINX MTOKYIIKY, €CJIM Mara3uH MOCETUIIO 3
NOKyTaTes;
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4) BepOSATHOCTH BBINAJIeHUs repOa npu Opocanuu pasHa 0,5; ciayuyaiiHas BeauynHa X —
YHUCJIO BBIMAJACHUN TepOa, eciiu MoHeTa OpolieHa 5 pas;
5) B notepee Ha kaxzabie 100 OwieToB mpuxoautcs 15 BeIMTpHINIEH (KOJIAYECTBO U

pa3Mep BBIMTPHINICH TPHUBEACHBI B TAaONMUIE); CllydailHas BeMWuMHA X — pa3Mmep
BEIUTPHIIIIA B JIOTEpee, MPUXOSIICTOCS HA OJIUH OUJIET;

Pa3smep Boiurpeia, $ 20 |5

KosmuecTBo BeMrphliei | 1 4 10

6) cpeau 10 notepeiiHbIX OMIeTOB UMeeTCs 4 OUIIET C BHIUTPHIIIEM, HAyJauy MMOKYIAI0T
7ABa OwujeTa; cioydailHas BeJIMYMHA X — YHCJIO BBIMTPBIIIHBIX OWJIETOB Cpeiu
KYIUICHHBIX;

7) GackerOommcT Aenaer Tpu ITpadHBIX OpOCKA, BEPOSATHOCTH TOMAJAaHUS MsS4a B
KOp3UHY TIpH KaxaoMm Opocke pasHa (,7; coydaiiHas BenmurHa X — YUCJIO MO aHHM
Ms4a B KOP3UHY;

8) B mapTuu U3 25 KOKaHbIX KyPTOK 5 UMEIOT CKPBITBIN AE(EKT, MOKYNalT TPU KyPTKH;
ciiyyaiiHas BeauurHa X — YUCIIO A€PEKTHBIX KYPTOK Cpeid KYIJIEHHBIX;

9) BEpOSATHOCTH TOTO, YTO NPHU COCTABICHUM OYyXTraJITepCKOro OajlaHca OMyIlIeHa
ommnbka, paBHa 0,3; ayauTropy Ha 3aKIOYEHUE TNPEJICTaBIEHO Tpu OanaHca
NPEANPUATUSA; CIIy4daliHas BEJIWYMHA X — YHCIO IOJOKHUTENIBHBIX 3aKIIOYCHUN Ha
poBepseMble OalaHCHhI;

10) w3 20 3aKJIOYEHHBIX, HAXOMSIIMUXCS B CIEICTBEHHOM H30JSATOPE, YETBEPO —
MOJIOKE 25 JIET; IPOU3BOJIBHO BHIOMPAIOT 2 3aKIIOUEHHBIX; CiIy4yaiiHas BeJnurMHa X —
YHCIIO 3aKIFOYEHHBIX MOJIOXKE 25 JIeT cpei BbIOpaHHBIX.

IIpakTnuyeckoe 3anaTHe 8. BpIuucIeHHMe YHCIOBBIX XapaKTePHCTHK
AUCKPETHOM CJIy4aiiHOH BeJIUYUHBI.

Heab: dbopmupoBaHue NPEACTABICHUNA O 3HAYEHUM MU CIOCO0AX BBIYUCIICHUS
YUCJIOBBIX XapaKTEPUCTUK JUCKPETHOU CITy4ailHOW BETUYHHBI.

Teopernyeckas 4acTb:

XapaKTEPUCTUKOW  CPEIHEr0 3HAYEHUs  CIy4YallHOM  BEJIIMYMHBI  CIYXKUT
MaTeMaTU4YeCKOe OKHMAAHUE. MaTeMaTUYECKUM OXUJAHUEM JTUCKPETHOM CIydaiiHOM
BEJIMYMHBI HA3bIBAIOT CYMMY IIPOM3BEJICHHMII BCEX €€ BO3MOJYKHBIX 3HAUEHUN Ha HX
BEPOSITHOCTHU:

M(X) = X1p1 + Xop2 + .. .+ann.

Jlucnepcueu cnyd4ailHOM BEJNIWMYMHBI X Ha3bIBAIOT MATEMaTUYECKOE OKHUJIAHUE
KBaJIpaTa OTKJIOHEHHS CIIyYalHOW BEJIMYMHBI OT €€ MATEMATUYECKOTO OKUIAHHUS:

D(X) = M(X - M(X)).
Cpeonum keadpamuuecKum OmMKIOHeHUeM CIy4YalHOM BEJHMYMHBI Ha3bIBAIOT
KBa/IpaTHBII KOPEHb U3 AUCIEPCUH.
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3anaum u ynpaxsenusi: st ciiyyalilHON BETMYUHBI U3 33/1a4 MIPAKTUYECKOTO 3aHSATHUS
7 HaWTH €€ MaTeMaTH4eCKOe OXKHMIAHHWE, IUCIIEPCHI0 M CpPEIHEE KBaApaTUYECKOE
OTKJIOHEHHE.

IIpakTnyeckoe 3aHsitue 9. @OyHKUUM PpacnpeaejeHuss H IUIOTHOCTH
pacnpeae/ieHHs] BEPOATHOCTEl HeNpepPbIBHBIX CIYYaWHbIX BeJIMYMH, X CBOICTBA.

Henb: GopmupoBaHue OCHOBHBIX IPEACTABICHUN O Ha3HAUYEHUU U CcIocoOax
BBIUMCIICHUS (QYHKIUHA pachpelnesieHuss W IUJIOTHOCTH HEMPEPHIBHOW ClydaiHOM
BEJINYMHBI.

Teopernyeckasi 4acTh:

JIns HenpepbIBHOM CIIy4YalHOM BEJIMYMHBI TEPSIET CMBICH MOHSITHE BEPOSATHOCTHU
Ka)KJIOr0 KOHKPETHOI'O 3HAYEHUS, IOCKOJIbKY TAKUX 3HAUYEHUN OECKOHEYHO MHOIO, U U3
YCJIOBHS, UTO CyMMa BEPOSITHOCTEN BCEX 3HAYEHUU paBHA |, cleqyeT, 4To BEPOATHOCTD
KOKJI0ro  (UKCUPOBAHHOTO 3HA4YE€HHWs paBHa Hymo. [lo3ToMy  OCHOBHBIMH
XapaKTepUCTUKAMH, ONHCHIBAIOIIMMH MOBEACHUE HENPEPHIBHON CIyYalHOW BEIUYUHBI,
SABJISIOTCSL  hyHKYuss pacnpedenenuss (MHTETpaidbHas (QYHKIUA pacnpeicsicHus1) Hu

NIOMHOCMb pacnpeoeneHus BEPOSATHOCTEH (TITOTHOCTH BEPOSATHOCTH,
muddepeniranbaas GyHKIUS pacpeacICHus).
OyHKIMS pacnpeaeneHus F (X ) NPEJICTABISIET COOOM BEPOATHOCTH TOTO, UTO

ciyJaiiHas BeJIMYMHA NMPUMET 3HAUeHHEe, MEHbBIIIEE apryMeHTa 3TOU (PYHKITHUHU:
F(x)=P{X<x}.
[ImoTHOCTE BEpOSTHOCTH (IIOTHOCThH pachpeneneHus) f (x) sBISICTCS TEPBOM
—_— !
IPOU3BOJHON OT (PYHKIUU pPACTIPEICICHHUS: f (X)_F (X) . I'padux ¢yHkum

f (X) HA3BIBAIOT KPUBOU PACHPEOeIeHUs..
[ToHsiTHE BEPOSATHOCTH COXPAHSAETCS JJIsl HEIPEPBHIBHOM CIIyYaWHOW BEJIMYMUHBI KaK
BEPOATHOCTD €€ MOIAJAAHUSA B HEKOTOPBIM MHTEPBaJ, KOTOPYIO MOXKHO ONPEAECIUTDH TaK:

P{G<X<b}:F(b)—F(a) P{G<X<b}={f(x)dx.

IHpumep. I110THOCTE BEPOATHOCTH CIIy4aiHON BEJIMYUHBI X umeer BU/L:

501051

0, x<0,
f(x)= C(2x—x%), 0<x<2,
0, xX>2.

Hawtu:

1)C;  2JF(x);  3)P[0,5<X<1,5].
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Pemenue. 1) M3 ycinoBus HOPMUPOBAHHOCTHU IJIOTHOCTH BEPOATHOCTH CIEIYET,
+00

ff(x)dx:L

4yro - B Hamewm ciyuae
2

fC(2x—x2)dx:C(x2—x3/3)|§:C(4—8/3):4C/3:1,
0

oTKyIa C=3/4.
X
F(x)=| f(t)d
2) CBs3b MeXIy F (X) U f (X) 3agaercst GopMyIon —J;o
X
=] 0dx=
TMostomy mpu X=<0 —[o
X zaf 2t—t2)dt—3x2—lx3
Hpu O<x<?2 4 4 4
2
F(x)= Ef(zt ) dt+j0dx 1.
a s x>2 40
0,x<0,
F(x)= %xz —x>,0<x<2,
1,x>2.
CrnenoBaTeibHO,
1,5
3) P[0,5<X<15]=2 [ (2x—x)dx=2(x—x¥3]|55=0,6875.
465 4 0.3

3aga4u ¥ ynpakHeHus

1.IINOTHOCTE BEPOATHOCTH HENPEPHIBHOW CIy4aHOM BEIUYUHBI X umeer

BU/I:
flx)=d o’ -3, b
a) Haiitu 3HaueHue napaMeTpa a . 0) Ilocrpoutrs rpapuk ¢GyHKIAU
pacnpezeneHus F (X ) . B) HailiTu BeposITHOCTB TOr0, 4TO Cily4ailHasi BeJIMYHHA X

MPUMET 3Ha4YeHUs U3 uutepnaia (—1; 1).

2.1IMOTHOCTh BEPOATHOCTH HENPEPHIBHOW CIy4aMHOM BEIUYUHBI X umeer
BHI:
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00 e i
a) Hailitu 3HaueHue napamerpa 4
0) [locTpouTs rpaduix GyHKIMH pacrpeaeeHus.
B) HaliTu BeposSITHOCTb TOT0, UTO Cily4aiiHasi BETUYHHA X [IPUMET 3HAYECHHUS U3
uHtepBana (3; 4).

X

3. He3aBucumple ciydaiiHble BEJIMYHUHBI I8

2 gy X8 o
HMCIOT HOpMAJIbHBIN

3aKOH pachpeiesieHusi ¢ mapaMeTrpaMu m=1 , 0—\/5 . PaccmarpuBaercs

Y= X1+X2 ToooF X8 . C nomotpto HepaBeHCcTBa YeObleBa
P{3<Y<13] = P{[Y-8[>8]

4. TIOTHOCTh BEPOATHOCTH HENPEPHIBHOW CIy4ailHON BEIUYUHBI X umeer

Cly4alHasl BeJIMYMHa

OLOCHUTH BEPOATHOCTHU

BUA:

=0 o d-x | L<xed ot
a) Haiitu 3HaueHue napamerpa 4
0) [TocTpouTs rpaduik GyHKIMH pacmpeaeIeHus.

B) HaiiTi BEpOSITHOCTB TOTO, UTO Cly4aiiHasi BEJIMUUHA X IIPUMET 3HAYEHUS U3
uHTepBaina (3; 5).
5.CnyvaiiHasi BeJIMYHMHA X umeer HOPMAaJIbHBIM 3aKOH paclpelleTCHUs.

M(X)=-2 = D(X)=1

ClyqailHOH BeqMuMHBI X W ee 3HAYCHHS B TOUKAX x=-1 ) x=0 , x=2 ; 0)

P{-2<X<0}, P{X>1].

N3BecTHO, uTO HaiitTu: a) miIOTHOCTH BEPOSITHOCTH

BEPOSITHOCTHU

IIpakTtuueckoe 3ansaTue 10. UmncaoBble XapaKTEepUCTUKH HeNpepbIBHBIX
CIy4aiHBbIX BEJHYMH.

Henb: GopmupoBaHue OCHOBHBIX IPEACTABICHUI O Ha3HAUYEHUU U CIOcoOax
BBIYMCIICHUS YMCIIOBBIX XapaKTEPUCTUK HEIIPEPHIBHOU CIIy4alHON BEJINYUHBI.

Teopernyeckasi 4acTh:

Jlis  HempephIBHOW  CAy4YalHOW  BEJIMYMHBI MaTeMaTH4YeCKOe  O)KHIaHHE,
JUCIIEPCHST M CpeJlHee KBaJAPAaTUYCCKOE OTKJIOHCHHE OIPEACIISIOTCS —CIICIYIONUM
obpazom:

M(X):if: xf(x)dx,D(X):if: 2F(x)de—(M( X)F. o K=+ D).
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Ipumep. [110THOCTH BEPOSATHOCTHU CIy4YalHOW BEIUYUHBI X umeer Bux:

0, x<0,
f(x)=(c(2x—x%), 0<x<2,
0, x=>2.
Berancnants: M(X>’ D(X): G(X)-
Pemenue:
2
f 2 x—x> Jdx== 2x3—lx4 |2:§(16/3—4):
40 413 4 0 4

2
3[ 2x— ) dx—1=3(x*2—x/5)|2—1=>(8-32/5|~1=02;
40 4 o 4

o X)=10,2~0,447.

3agauu u YHpaKHCHUS:

1.[I10THOCTh BEPOSITHOCTU HEMPEPHIBHON CIIy4allHOW BETUYMHBI X umeer

fx c[ax -3<i<0, b
Haritn M(X) , D(X) 151

G(X)

BUJI:

0

2. HailTu maTeMaTu4ecKoe 0XKHJIaHUE U JUCIIEPCUI0 HOPMAJIBLHO pacipeaeIeHHOM

CIIyYalHOM BEJIMYHHBI X , €CJIM U3BECTHO, YTO

P{X<1/=0,1 P{X>5}=0,2
[TocTpouts KpHUBYIO pacupeaeaeHNs] U HAUTH €€ MAaKCUMYM.

3.ILIOTHOCTHh BEPOSATHOCTU HENPEPHIBHOM CIyYallHOW BEJIMYHUHBI X umeer
BUJ:

M(X) D(X)

Haititu , u

IIpakTuueckoe 3ansitue 11. BapuanmoHHble psabl M UX rpaduyeckoe
H300paxkeHme.

Heab: popMupoBaHNE OCHOBHBIX IMIOHATHI MaTEMAaTHYECKON CTaTHUCTHKH.

Teopernueckasi 4acTh:
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MaremaTuyeckas CTaTUCTHKAa 3aHMMAETCS YCTAHOBJIEHHWEM 3aKOHOMEPHOCTEH,
KOTOPBIM TMOJYMHEHBl MACCOBBIE CJIydyallHbIE SBJICHHsS, Ha OCHOBE OOpabOTKH
CTaTUCTUYECKUX JAHHBIX, MOJYUYEHHBIX B pe3yJibTaTe HabmtoneHuid. J[ByMsi OCHOBHBIMH
3a/layaMy MaTeMaTUYECKON CTATUCTUKU SBIISTFOTCS:

- ompeieNieHre Croco0oB cOOpa M TPYNIMUPOBKH ITUX CTATUCTHYCCKUX JTAHHBIX;
- pa3paboTKa METOJOB aHaJM3a TIOJYyYCHHBIX MaHHBIX B 3aBUCUMOCTH OT IIeJIeH
WCCJICIOBAHUS, K KOTOPBIM OTHOCSITCSI:

a) OLIEHKa HEM3BECTHOM BEPOSITHOCTU COOBITHS; OLEHKA HEU3BECTHON (yHKUIUU
pacmpeeNieHus; olleHKa ImapaMeTPOB pacIlpeACIICHHs], B KOTOPOTO M3BECTEH; OICHKA
3aBUCUMOCTH OT JAPYTHX CIyYalHbIX BEJIMYUH U T.]I.;

0) mpoBepKa CTATUCTUYECKUX TUIIOTE3 O BUJIE HEM3BECTHOI'O PACTIPECICHUS WU
0 3HAYECHMSIX MMapaMeTPOB U3BECTHOIO paclpeieIeHusI.

Jlyis pemieHust 3TUX 3a7ad HEOOXOJUMO BbIOpAaTh M3 OOJIBIION COBOKYMHOCTHU
OJTHOPOJHBIX OOBEKTOB OrPAaHUYEHHOE KOJMYECTBO OOBEKTOB, IO pE3yJbTaTam
U3YYCHHUS] KOTOPBIX MOXKHO CJEJIaTh MPOTHO3 OTHOCHTEIHLHO HCCIIENYEeMOTO MpHU3HAKa
TUX 0OBEKTOB.

OnpenenuM OCHOBHBIC MTOHSTUS MAaTEMAaTUYECKON CTATUCTUKH.

I'enepanvras cosokynHocms — BCE MHOKECTBO UMEIOIINXCS OOBEKTOB.

Buvibopxa — Habop o0OBEKTOB, cly4ailHO OTOOpaHHBIX U3 T'EHEPaIbHOMN
COBOKYTTHOCTH.

Obvem eenepanvroli cosokynHocmu N U 06vem 6b100pKU N — YUCIO 0OBEKTOB B
paccMaTpuBaeMOl COBOKYITHOCTH.

Bunpl BeIOOpKHU:

[ToBTOpHast — KaXIblii OTOOpAaHHBIM OOBEKT TMepea BHIOOPOM CIIETYIOUIETO
BO3BPAII[AETCsl B TEHEPAIbHYIO COBOKYITHOCTH;

becioBropHasi — o0TOOpaHHBIE OOBEKT B TEHEPAIbHYI) COBOKYITHOCTh HE
BO3BpAIIAETCSI.

Jlyist Toro, 4TOOBI TIO MCCIIEIOBAHUIO BHIOOPKH MOKHO OBLIO CIENAaTh BHIBOJIBI O
MOBEJCHIUN WHTEPECYIONIETO HAC MPU3HAKA TEHEPATHHON COBOKYITHOCTH, HY>KHO, YTOOBI
BEIOOpKA MPaBUILHO TIPEJCTABIsIA TPOMOPIUHA TEHEPATHHONW COBOKYIMHOCTH, TO €CTh
Obla penpezenmamusHoll (NMPEACTABUTEIIBHOM). YUMUTHIBas 3aKOH OOJIBIIMX YHCEII,
MOYXHO YTBEpPXKJaTh, YTO 3TO YCIIOBHUEC BBITIOJNHSACTCS, €CIIM KaKIbI OOBEKT BBHIOpaH
CITy4yaitHO, IPUYEM JIJIs TF000T0 00BEKTa BEPOSTHOCTD IOMACTh B BEIOOPKY OJTMHAKOBA.

ITycTh wWHTEpecyromias Hac clydailHas BEJIWYMHA X TPUHUMAET B BBIOOpKE

k

2 N,=n
3HaYeHWE X; N; pa3, X, — N pas, ..., X« — N, pa3, IpuyeM =1 , TIe n — o0bemM
BbIOOpKU. Torna Habo1aeMble 3HAUCHUS CTyYallHOW BETUYUHBI X1, X2,..., Xx HA3bIBAIOT

BapuUaHTaMHU, a N, No,..., N — YacToTaMu. Eciu pa3nenuTs Kaxayr 4acToTy Ha 00beM

n;
0=—

BBIOOPKH, TO MOJIYYUM OMHOCUMENbHbIE Yacmomesl N
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[TocnenoBaTenbHOCTh BapUAHT, 3aMIMCAHHBIX B MOPSJKE BO3PACTAHUS, HA3bIBAIOT
BapUAIlMOHHBIM PSJIOM, a IMEPEYECHb BAPHUAHT M COOTBETCTBYIOIIMX MM YacTOT WU
OTHOCHUTEJBHBIX YaCTOT — CTATUCTUYECKUM PSIIOM.

IIpumep 1:

IIpu nposenennn 20 cepuii u3 10 GpOCKOB UrpanbHOW KOCTH YMCIIO BBINAJECHUN
IECTH OYKOB OKa3zayoch paBubim 1, 1,4,0,1,2,1,2,2,0,5,3,3,1,0,2,2,3,4, 1.

CocraBum  Bapuwanuonssii psa:  0,1,2,3,4,5. Craructuueckuid psa A
a0COTIOTHBIX M OTHOCUTEIBHBIX YaCTOT UMEET BHU/I;

X, 1] 1 2 3 4 ]
n 3 E ] 3 2 1
w, 015 03 0,25 015 01 0,05

Eciu uccnenyercss HEKOTOPBIM HEMPEPBIBHBIA MPU3HAK, TO BAPUAIMOHHBIA PsiT
MOXXET COCTOSITh M3 OYEHb OOJBLIOr0 KOJMYECTBAa uuceld. B sTom ciydae ynoOHee
MCIIOJIb30BaTh TPYNIIMPOBAHHYIO BBIOOPKY. Jljis ee mojydeHus MHTEpBall, B KOTOPOM
3aKJIIOYEHBI BCe HAOJIOaeMble 3HAUCHUS TPU3HAKa, pa30MBAIOT HA HECKOJIBKO PaBHBIX
YaCTHYHBIX HMHTEPBAJIOB JUIMHOW h, a 3aTeM HaXOIAT JUIsl KaXJA0ro YaCTUYHOTO
WHTEpBala Nj — CYMMY Y9acTOT BapHaHT, MOMABIIUX B i-il uHTepBas. CocTaBlIeHHAs TI0
ATUM pe3yJIbTaTaM TaOJIMIIa Ha3bIBACTCS 2PYHNUPOBAHHBIM CIMAMUCTIUYECKUM PSOOM.

JIns  HarasigHOTO MPEACTABICHUS O TIOBEACHUM MCCIEAYEMOM ClaydailHOM
BEJTUYMHBI B BEIOOPKE MOXKHO CTPOUTH paznudHbie rpaduku. OQUH U3 HUX — MOJUTOH
Y4acTOT: JJOMaHas, OTPE3KU KOTOPOI COEAUHSIOT TOUKH C KOOpJMHATAMU (X1, Ny), (X2, N2),
«vvy (Xi, D), TAE Xi OTKJIAJBIBAIOTCS HA OCH abCIUCC, a n; — Ha ocu opauHat. Ecnu Ha ocu
OpJIMHAT OTKJIQJbIBaTh HE aOCOJIIOTHBIE (N;), a OTHOCUTEIbHBIE (Wi) YacTOThI, TO
MTOJIYYMM TIOJTUTOH OTHOCHUTEIBHBIX YacTOT.

Dranbl MEPBUYHON 00paOOTKH BHIOOPKHU:

1.PamxupoBaHue OMNBITHBIX JaHHBIX (PAacoONOKEHHE 3HAYEHUW MpU3HAKA 10
yOBIBAHHIO WJIM BO3PACTAHHUIO).

2.YactoTHbiii aHanu3 (MOCTPOCHHE CTATUCTUYECKOTO pAla, ONpeaelieHue
OTHOCUTEJIBHBIX YacTOT).

3.I'pynmupoBka (4acToTHast TaOYISIMS BRIOOPKH).

3agaum ¥ ynpaKHeHus:

1. Mmerorcs cnenyromue AaHHble 00 ycrneBaeMocTH 20 CTyAEHTOB I'pyNIbl 10O
CTAaTUCTUKE B JeTHIOO ceccuro: 4, 4, 3,5, 2,2, 5,3,3,3,5,3,2,4,3,2,3,5, 5, 4.
[TocTpoiiTe: psia pacrpeaeseHrs CTYIEHTOB MO OaiiaM OLICHOK; psJl paclpeaesieHus
CTYJIGHTOB IIOJI YPOBHIO YCIIE€BA€MOCTH, BBIJICIMB B HEM JIB€ TPYMIbl CTYACHTOB:
HeycIeBawlIlye U ycnenarouue. M300pasute Kaxaplid U3 psaoB rpadUyecKy.

2.IlocTpouTh KpHUBYHO U THCTOIpaMMy CyMMbl HAaJOTOBBIX  HeEyIUIaT,
3a(pMKCUPOBAHHBIX IO YCIIOBHBIM PETMOHAM CTpPaHbI, JaHHbIE IO KOTOPHIM IPUBECHBI B
tabmutie (B MIIH. py0.):
21 43 72 84
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22 54 75 32
26 49 77 45
27 53 78 65
28 54 81 12
32 58 83 34
34 61 84 54
37 65 84 34
39 68 88 41

3.Jlana nicxoHas BRIOOPKA IO POCTY U BECY CTYJICHTOB I'PYTIIIbI:

Focr 1é0 162 175 169 170 169 162 J il 163 180 158 173 162 173 136
Bec 48 58 60 64 60 70 51 al 67 54 48 58 44 50 5é

Omnpenenure 06beM BbIOOpKH. COCTaBbTE paHXMPOBAHHBIA M BapHAILIMOHHBIN
PSIIBI IO KXKIAOMY M3 TPU3HAKOB.

4.IlocTpouTh  TUCTOrpaMMy  HAarpy3kd Ha  OJHOIO  CIIOBaTens IO
pacciieIOBaHHBIM YTOJIOBHBIM JieJIaM T10 JTAHHBIM TaOJIHIIbL:

Lol 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2001 | 2003
Mo swmmum| 63,2 | 496 | 41 | 31,5 | 32,3 | 324 | 379 | 342 | 36,2
MBI/

ITo muaun | 17,2 | 16,9 | 15,5 | 15,1 16 17,7 | 18,2 | 18,3 | 19,7
IPOKYPaTypPhI

5.Tpu BapmaHTa MCXOAHBIX JAHHBIX TAOJHUIIBI HMKE — PE3YJIbTAThl TEICPOHHBIX
MIEPETOBOPOB B MHHYTaX COTPYJAHHKOB TPEX OTICIBHBIX CIYKO B TEUCHHE pabOdYero
nus1. TpeOyeTcsi COCTaBUTh MHTEPBAJIBHBIN PSIJT pacipeIeIcHUsI.
Ne 1 2 3 4 5 6 7 8 9
BBEIOOPKH
Cmyx0a 1,9 2,6 3,1 3,3 2,1 2,0 4,7 0,9 2,8
1
Cayx0a 6,9 1,1 3,6 1,0 7,0 2,1 8,7 1,0 8,0
2
Cnyxba 4,7 6,8 3,8 3,1 1,8 7,1 9,2 8,1 4,0
3

6. Jlama BBIOOpKA 7,3,3,6,4,3,5,1,2,1,3. IlocTpouTh BapUalMOHHBIA P,
OnpenenuTs pazMax BEIOOPKHU.

IpakTnueckoe 3anstue 12. Boioopounbiii MeToa. ToyeuHble OLIEHKH.

Heab: dbopMupoBaHHe OCHOBHBIX MOHATHH MaTEMaTHYECKOW CTATUCTHKU TIPH
00paboTKe pe3yabTaTOB IKCIIEPUMEHTA.

Teopernueckast 4actb:
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UucnoBble  MOKa3aTeind, XapakTepU3YIOUIME T'€HEPAIbHYI0  COBOKYIIHOCTb,
Ha3bIBAIOT Napamempamu, a 4YHCIOBbIE IOKa3aTeNld, XapaKTepU3yIOIUe BbIOOPKY,—
8bIOOPOUHBIMU XAPAKMEPUCMUKAMY WU cmamucmuxamu. BpiOOpoUHbIe XapaKTepUCTUKH
ABJIAIOTCA TPUONMKEHHBIMU OILICHKAMH TEHEPAJbHBIX MapaMeTpoB. OTO BEJIMYMHBI
Cly4dailHble, BapbUPYIOUIME BOKPYI CBOMX napaMeTpoB. OLEHKH TI'€ HEpAIbHBIX
napaMeTpoB 1O BBIOOPOYHBIM XapaKTEPUCTUKAM MOTYT OBITh TOYEYHBIMU U
WHTEPBAJIBHBIMU.

['eHepanbHble XapaKTEPUCTHKHU, WU MAapaMEeTpbl, MPUHATO 0003HAYaTh OyKBaMH
rpedeckoro andaBuTa, a BHIOOPOYHBIE XAPAKTEPUCTHKH - JIATUHCKOTo. BniOopouHas

X

CcpenHss ABIISIETCS OLICHKOM T'€HEPAILHOM CPENHEH a, BHIOOPOYHAS JUCIIEPCHS Sy —

OLICHKOM reHepanbHol aucnepcun O 2 a cpenHee KBaApaTHIECKOE OTKIOHEHHE Sy —

OLIEHKOM CTaHAAPTHOTO OTKJIOHEHHS 0 ,, XapakTepHU3YIOLIEr0 TeHEPATbHYIO
COBOKYITHOCTb. ITO MOYeYHble OYeHKU, TIPEICTABISAIONINEe CO00M HE UHTEPBAJIbI, a YHCIIa
(«TOYKM»), BEIYHCIISIEMBIE TIO CITyYaitHOM BBIOOPKE.
Tpeoosanus, npedvagnaempie K mO4eUHbIM OUECHKAM.

BriOopouHbie XapaKTEPUCTUKU KaK BEJIUMYUHBI CIy4YallHbIE, BapbUPYIOIIUE
BOKPYI' CBOMX T€HEpajbHBIX MapaMETPOB, B OCHOBHOM HE COBMHAJAIOT C HUMHU IO
a0CcoJII0THOM BennuuHe. /{1 Toro 4To0bl CTATUCTUUYECKHUE OLIEHKH JIaBai «XOPOIIUE)
NpUOIMKEHUST  OLICHMBAEMBIX  [MAapaMETPOB, OHU  JOJKHBI  YJIOBJIETBOPSTH
omnpeneieHHbIM TpeOoBaHuAM. OILEHKU JTOJDKHBI YJIOBIETBOPSATH MO MEHBIIEH Mepe
CJIETyIOITUM TpeOOBaHUSM: OBITh COCTOATEIbHBIMU, () ()EKTUBHBIMU U HECMEIICHHBIMHU.

ToueyHass OIlGHKAa CTaTUCTUKM HA3bIBACTCA COCMOSAMENbHOU, €CJIA TIPH
YBEJIMYEHUN 00beMa BBIOOPKU OHA CTPEMUTCS K BEIMYMHE T'eHEepalIbHOTO napamertpa. Tak,
JUIS TEHEPATILHOM CpeHEN COCTOSITENbHOM OIIEHKOM SIBIISIETCSI BHIOOPOUYHAS CpemHss, AJIst
reHepaIbHOM TUCTIEPCUH COCTOATEIIBLHON OLIEHKOM Oy1eT BHIOOPOYHAS TUCIIEPCHSI.

Toueuynasi oleHKa Ha3bIBaeTCS 3PGexmusHol, €Clii OHA WUMEET HAMMEHBIITYIO
JIMCTIEPCUIO BBIOOPOYHOTO pachpesiefieHus] M0 CPAaBHEHHWIO C JPYTMMHU aHATOTUYHBIMHU
OILIEHKaMH, T. €. OOHAPYKMUBAET HAUMEHBIITYIO CITyYaHYI0 BapHUAIIUIO.

OrieHKa Ha3bIBACTCA HeCMeWeHHOl, €CIIM MaTeMaTH4YeCKOe OXHUJaHUE €€
BBIOOPOYHOIO pachpeiesieHHs] COBNAAAET CO 3HAUCHUEM T'€HEPAIbHOTO MapamMeTpa.

Bbi0opouHas cpeaHss

[lycte it W3ydYeHUST  TEHEPAIbHOM  COBOKYMHOCTH  OTHOCUTEJIBHO

KOJIMYECTBEHHOTO MpU3HaKa X U3BJIeUeHa BEIOOpKA 00bEMA n.

~ ~ X
Bribopounoli cpenHeid s Ha3bpIBAIOT CpellHEE apU(PMETHYECKOe 3HAUYCHHE
MpU3HaKa BEIOOPOYHOM COBOKYITHOCTH.

X\ Xoyooo X
Eciu Bce 3HaueHUs LRV

X, +X,F. X

n  [puU3HAKa BBIOOPKH 00BEMA n Pa3iaUyYHbI, TO

X, =
n
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Xi3Xoyeoy X
Ecnu ke 3HayeHHWs mpu3HaKa T2t %k UME0T COOTBETCTBEHHO YacCTOTHI

k

infi

- i=1

X =———
fpfp--'fk , TO 6 n .
3ameuanue. BeiOopouHas cpeaHsis, HailieHHas 10 JAHHBIM OJ{HOM BBHIOOPKH, €CTh,
OYEBUHO, ONpeieNIEHHOE unciio. Eciu ke u3BnekaTs apyrue BRIOOPKH TOTO ke 00bEMa
U3 TOM e TeHepaJbHOM COBOKYMHOCTH, TO BHIOOpOYHAs CpEIHsIs OyAET U3MEHATHCS OT
BBIOOpKHU K BbIOOpKE. Takum oOpa3oM, BHIOOPOUHYIO CPEIHIOI0 MOKHO paccMaTpHUBaTh
KaK CIy4YaillHyH BEJIUYMHY, 4, CJIEJAOBATEIbHO, MOXXHO TOBOPHUTH O pacHlpeeSICHUSIX
BBIOOPOYHON CpelHEW W O YHCIOBBIX XapaKTEpUCTHUKAX 3TOrO pacrpeiesieHus (ero
HA3bIBAIOT BHIOOPOYHBIM), B YaCTHOCTH, O MATEMAaTHUYECKOM OXKUIAHUU U JUCIEPCHUU
BBIOOPOYHOTO PACTIPEICIICHHUS.

Bri0opouHnasi qnucnepcus
st Toro, YTOOBI OXapakTEepU30BaTh paccestHUE HAOII0IaeMbIX 3HAYCHUN

KOJIMYECTBEHHOTO TIPU3HAKA BHIOOPKH BOKPYT CBOETO CPEIHErO 3HAYCHHS 6 , BBOMAT
CBOJIHYIO XapaKTEPUCTUKY — BHIOOPOUHYIO JIUCIIEPCHIO.

~ ~ D
Bribopouno#i nucniepcueld ¢ Ha3BIBAIOT cpeaHee apu(MeTHUIECKOe KBaIpaToB

OTKJIOHCHUA Ha6J'IIOJIa€MBIX 3HAYCHUM IIpHU3HaKa OT UX CPCAHEIO 3HAYCHUS XG

X3 Xoyeen, X N
Ecnu Bce 3navenuss “1°°2°°"’“n  mpu3HaKa BRIOOPKK 00BEMA N pa3IMIHBI, TO

n

Z (Xi_)_(e)2
i=1
D, = -

X, X000, X
Ecmu 3HaueHuss mnpu3HaKa T2t %k UMET COOTBETCTBEHHO YaCTOTHI
.. +/,+...+],=n
fofpeensly , IpUYeM fi+fs fi , TO
k

Z (Xj_)?e)zfi

_i=1
D =

n

Jlerko «uCIpaBUTH» BBHIOOPOUHYIO TUCIIEPCUIO TaK, 4TOOBI €€ MaTeMaTH4ecKoe
oXuJlaHue ObUIO paBHO TeHEpaTbHOW nucriepcuu. JlocTaTodHO HJisi 9TOTO YMHOXXHTH
n

Dy wa IpoOb n—1  Cpenas sro, MOJIYYUM HCIIPABIECHHYIO JUCIEPCUI0, KOTOPYIO

2
00BbIYHO 0003HAYAIOT Yepe3 S
k
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Ucnpasnennas pucnepcusi SBJISIETCS, HECMEIIEHHOM OLIEHKOW T'€HEepaIbHON
TUCIIEPCHH.
Wrak, B KauecTBE OLEHKH I'€HEpPaJIbHON AUCHEPCHUHM NPUHUMAIOT HCHPABICHHYIO
k
2 (%=, ) f,
52 — i=1
IHCIIEPCHUIO n—1
Kpome nucnepcum i XapakTEpUCTUKH pAacCesiHUs 3HAYEHUM MpU3HAKa
BBIOOPOYHON COBOKYITHOCTH BOKPYI' CBOEIO CPEIHEro 3HAY€HUs MOJb3YIOTCS CBOJHOM
XapaKTEePUCTUKON — CPETHUM KBAJIPATHUYECKUM OTKJIOHEHUEM.
BbIOOpOYHBIM  CpElHUM  KBaJpPAaTUYECKUM  OTKJIOHEHHEM  (CTaHIAapTHBIM)

Ha3bIBAIOT KBAJIPATHBIA KOPEHb U3 BHIOOPOYHON JTUCTIEPCUM: 06_\/D .

JIns  OuleHKM K€ CPEOHEro KBaApaTUYECKOrO0 OTKJIOHEHUS TE€HEPAIBHOU
COBOKYITHOCTH HCIIOJIB3YIOT «HUCIIPABJICHHOE» CPEIHEE KBAaAPATHUECKOE OTKIOHECHHE,
KOTOPOE€  paBHO  KBAaJpPaTHOMY  KOPHIO M3  HCIOPABIECHHOM  JMCHEPCHUMU:

8

Z (Xi_xe)zfz
_Yi=1
s=
n—1
k k
Z(Xi_ie)zfi (Xi_)?k)zfi
D = i=1 2= i=1
3ameuanue. CpaBHHBasg (HOPMYJIbI ¢ n u n—1 ,

BUJIUM, YTO OHU OTJIMYAIOTCA JIMIb 3HaAMeHaTessiMu. OueBUAHO, MPU JOCTATOUYHO
OONBIINX 3HAYCHUAX N 00bEMa BBHIOOPKM BHIOOPOYHAS M HCIPABICHHAS IUCIEPCUU
pasnuyaroTcss Mano. Ha mpakTuke MONB3YHOTCS HUCIPABICHHOW NHCIEPCHUEH, €Clu
npuMepHo n<30.

IMpumep. Cpenu CBUHOMATOK XO3flcTBa ObUIO BBIOpaHO 64 CBHHOMATKH,
JaHHBIE TI0 OMOPOCAM CPEIU KOTOPBIX CIEAyIOLIUE:

8;10;6;10;8;5;11;7;10;6;9;7;8;7;9;11; 8;9;10; 8; 7; 8; 11; 8; 7; 10; 8; 8;
5,11;8;10;12;7;5;,7;9;7;10;5;8;9;7;,12;8;9,6;7;8;7;,11;8;6;7;,9; 10.

Onpenenum cpenHee BRIOOPOYHOE YKCIO MOPOCAT B MOMeTax 64 CBUHOMATOK U
BBIYHMCIIMM MTOKA3aTeNd BapUaIliy JIIsl 9TOU BHIOOPKH.

Pemennue:

Bri6opounas cpefHsis uncia nopocsT B OIopocax:

X, 25, =528/64 =8,25

2

BribopouHas nucnepcus yucia mopocsr:
k

Z <Xi_)_<e)2fi

_i=1
D, =

b

=218/64=3,41
n

BBI60pO‘-IHOC CpeaHecC KBAAPAaTUICCKOC OTKIIOHCHUC YHCJIa ITOPOCAT B OITOpOCax:
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=yD,=v3,41=1
Ty \/ 8 \/3 ’ ,85 OPOCHT.
HcnpasnenHas BEIOOpOYHAS TUCTIEPCUS YMCIIA TIOPOCST:
sZ:LlDS =64/63*218=3,46
n_

HCHpaBJ'IeHHOC CpeaHCC KBAAPAaTUICCKOC OTKIIOHCHHUEC YHCJIa ITOPOCAT B OIIOPOCAX:

S:\/?:\/3,46:1,86 IOPOCHT.

Wtak, HaMu HailAeHBI ClIeIyIOIHe TOYEYHbIE OLIEHKH 10 JaHHOW BBIOOpPKE:
TOYEYHAas OLEHKAa CPEJHEro 4Kcia MOpPOCIAT B ONOpPOCax I IE€HEpaIbHOMU
COBOKYITHOCTH (TO €CTh 110 BCEMY XO3SIUCTBY): 8,25 MOpOCHT;
TOYEYHas OIIEHKA CPEIHEr0 KBaJpaTUUYECKOI0 OTKJIOHEHHUS YHCJa NOPOCAT B
reHepaibHON COBOKYyNHOCTH: 1,86 mopocsT.
3agauu ¥ ynpaKHeHus:
[To naHHBIM BBIOOPKH, YAOBIETBOPSIOIEH HOPMAIIBHOMY 3aKOHY paclpeaesieHus,
BBIYHCIIUTH:
1) BEIOOpOUHOE CpenHee;
2) ucrpaBJIe€HHOE BHIOOPOYHOE CPEAHEE KBAPATHUECKOE OTKIOHEHHE.
A) 8.0 -1.1 13.5 10.0 2.4 4.1 20.0 12.4 134 4.8 7.8 0.0 109 13.7 6.6

b)31.6 34.9 46.9 42.8 36.0 26.2 28.6 48.5 27.7 45.8 32.0 41.2 39.8 33.1 36.3
53.5 43.9 35.8 329 344

B)25.4 31.1 13.2 23.0 19.1 26.5 23.2 29.2 24.8 26.6 29.3 21.4 28.2 382 199
30.6 24.5 23.2

I')10.5 5.5 12.6 27.0 25.0 31.2 159 153 17.4 32.8 30.3 9.5 17.7 16.4 15.9.

IIpakTtuueckoe 3ansitue 13. IloHsATHe HMHTEPBAJBLHOIO OLECHUBAHUS.
/loBepuTesibHAs BepPOATHOCTH M MNpeaeJbHasi oOmHMOKa BbIOOPKH. OueHka
XapaKTEePUCTHK I'eHEePATIbHOM COBOKYITHOCTH 10 MAJIOH BbIOOpPKe.

Henb: ¢dopmupoBaHHe OCHOBHBIX NOHATUH HWHTEPBAJIBHOTO OLEHUBAHUS U
METOJIOB OLIEHKU XapaKTEPUCTUK I€HEPATLHON COBOKYITHOCTH 10 MaJloi BBIOOPKE.

Teopernyeckasi 4acTb:

[Tpu BeIOOpKE Manoro o0bEMa TOYEUHasl OL[EHKA MOKET 3HAYUTENIbHO OTINYAThCS
OT OIICHMBAEMOI'0 MapaMeTpa, T. €. MPUBOAUTH K rpyObIM omubOkam. [lo 3Toil npuunne
npu HEOONBIIOM 00BEME BBIOOPKH CIIEAYET IMOJIb30BATHCA MHTEPBAIBHBIMHU OLIEHKAMHU.
NHTepBanbHOM HA3BIBAIOT OLIEHKY, KOTOPAsl ONPENEIAETCS ABYMs YHCIAMH — KOHLIAMH
WHTEpBAJIA.

6
HyCTB HafII[CHHaSI I10 JaHHBIM BBI60pKI/I CTaTUCTHYCCKAsA XapaKTCPUCTHUKA @
CIIYJKHUT OHeHKOﬁ HCU3BCCTHOI'O IIapamMeTpa 0 . BYI[CM CUMTAaTh C) IIOCTOAHHBIM
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4
quciaom ( ®  Mmoxer 6bITH W CIIy4yalHOW BEIMYUHOM). SICHO, 4TO O Tem Tounee

6-61

OIIpeeAeT napaMeTp C , UeM MEHbIIIe a0COTIOTHAS BEIUYMHA PA3HOCTHU
o
6>0 4 ‘@_@ ‘<5

orieHKa To4yHee. TakuM 00pa3oMm, MOJOKUTEIBLHOE YHCIIO § XapaKTepu3yeT TOYHOCTh
OLIEHKH.
OnHaKo CTaTUCTUYECKUE METOIbI HE TTO3BOJIIOT KATETOPUUYECKH YTBEPKAATh, YTO

)
0 0-0<0 .
OLICHKA YAOBJIETBOPSIET HEPABEHCTBY ; MOXHO JIMIIb TOBOPUTH O
BEpPOSITHOCTA Y , C KOTOPOM 3TO HEPABEHCTBO OCYIIECTBIISIETCS.

T'MMH CJIOBaMH, CCJIN TO 4Y€M MCHBIIC § TEM
b 9 b

4
Hai&KHOCTBIO (IOBEPUTEIBHON BEPOSTHOCTBIO) oeHkn @ 110 0" haswiBator

C!

y - <

BEPOATHOCTh Y , C KOTOPOM OCYLIECTBIISIETCSI HEPABEHCTBO ‘@ 0 5 . OGbIuHO
HaJE&KHOCTh OLICHKH 3a/1aéTcs Hamepé, MpuiéM B KadecTBe Y  OepyT 4mciio, OJm3Koe
K enquHuiie. Haubomnee wacto 3amatot HanéxHOCTh, paBHyIo 0,95; 0,99 u 0,999.

0-6'<6 Plo-0'd=y
60-06"<6

[IycTh BEPOATHOCTH TOTO, YTO ,paBHa VY

3aMeHUB HCPaBCHCTBO PaBHOCHUJIIbHBIM MYy I[BOﬁHBIM

HEPABEHCTBOM _ . :
—§<O-0<$6 ’ I O°—5<O0<O°+§ , uMeeM
PO -6<0<@'+8|=y

DTO COOTHOIIEHUE CIEAYET MOHMMATh TaK: BEPOSITHOCTH TOTO, UYTO HHTEPBAI
b b
@ _6 s @ +5 6 - e
3aKJIrovaeT B ceOe (MOKPHIBAET) HEU3BECTHBIN MapaMeTp , paBHa
b b
(0"-8,0"+5)
Y . JloBEepUTEIbHBIM HA3bIBAIOT MHTEPBAI )
HEU3BECTHBINM MapaMeTp € 3aJaHHOW HAJIEKHOCThIO Y
JloBepuTe/ibHbIle HHTEPBAJBI VISl OLUEHKHM MATEMAaTHYeCKOr0 OXKHIAHUA
HOPMAJILHOI'O pacnpeaejieHus NP U3BECTHOM O
[Iycth KOMMYECTBEHHBIM IpPU3HAK X T€HEPAIbHOW COBOKYIHOCTH PaCIpElEIEH
HOPMAJIBHO, IPUYEM CpPEIHEE KBAJIPATUUECKOE OTKJIOHEHHE O 3TOTO PaCIpeesIieHUs
U3BECTHO. TpeOyeTcss OIEHUTh HEWU3BECTHOEC MATEMAaTHYeCKOe OXHIaHue 9 10
BEIOOpOUHOH cpemHeit X . [locraBuMm cBoel 3amaveid HaWTH JOBEPHUTEIHHBIC
WHTEPBAJIbl, TOKPHIBAIOIINE TTapaMeTp 4 € HAAEKHOCTBIO Y
Ecnun cnywaiinas BenuunHa X pacnpefesieHa HOPMaldbHO, TO BBIOOpOYHAs

, KOTOPBIN ITOKPBIBAECT

CpCaAHsA X ) HaﬁﬂeHHaﬂ 110 HC3aBHMCHUMbIM Ha6J'IIO,Z[eHI/I$IM, TAKXKC pacrpecaciiCHa

HOPMaJIbHO. [1apaMeTpsl pactpesieiennss X  TaKOBBI:

M(X)=a, G(X):%
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[TpuHSB BO BHUMaHHE, YTO MO yCIOBUIO HAM 3a/laHa BEPOATHOCTh Y , MOdTydaem
cieaywmy ¢opmyiy (4ToObI MOTYYUTH padouyro (HOpMyITy, BEIOOPOUYHYIO CPETHIOO
BHOBb 0003HAYMM Yepe3 X )

_ to _ to|_ B
P X——E<a<x+— =2 (I)O(t)—y

J Vo

CwMmbICT MMOJIYYCHHOI0O COOTHOIICHHUA TaKOB: C Haﬂé}KHOCTLI-O )4 MOJXHO
to

_ to
X— T s + T
yTBCp}KIIaTB, qTo )IOBCpHTeJIBHBIﬁ I/IHTCpBaH n n HOKpBIBaCT

to
o0=—
HEU3BECTHBIN MMapamMeTrp 9 ; TOYHOCTb OLICHKH Vn

YKaxeM eme, 4To 4YUCIO ! ONPENEIAETCS K3 PABEHCTBA Z(DO(t)_y , WIH

2 . no rtabnuue dbynkuuu Jlammaca — HaXoOAT apryMeHT f, KOTOpOMY

Y

COOTBETCTBYET 3HaueHue pynkiuu Jlarmmaca, paBHoe 2

Hanéxnocts Y =0,95 yka3bIBaer, 4TO €CM MPOU3BENIEHO JTOCTATOYHO OOJIbIIOE
YHUCIIO BBIOOPOK, TO 95% W3 HUX ompenessieT Takue IOBEpUTEIbHbIE HHTEPBAJIbI, B
KOTOPBIX MapaMeTp AECUCTBUTENBHO 3aKJIIOYEH; UL B 5 % cilydyaeB OH MOXKET BBIUTHU
3a TPaHULBI JOBEPUTEIBLHOIO UHTEpBAa.

/loBepuTeibHbIE HMHTEPBAJBI IS OLEHKH MATEeMATHYECKOr0 OKUIAHUS
HOPMAJILHOI'0 pacrpeae/ieHisl P HEU3BECTHOM O

[IycTh KOMMYECTBEHHBIA MPU3HAK X TEHEPAIBHOM COBOKYIHOCTH PACIpPEICIIEH
HOPMAJIbHO, MPHUYEM CpEAHEE KBAJIpPAaTHUUYECKOE OTKJIOHEHWE O  HEU3BECTHO.
TpeOyeTcss  OLIEHUTh HEM3BECTHOE MAaTEeMaTHYECKOE OXXHMJIaHWEe d C IOMOIIbIO
JIOBEPUTENBHBIX ~ WHTEpPBAJIOB.  Pa3yMeeTcs,  HEBO3MOXXHO  BOCIIOJb30BaThCS
pe3ynbTaTamMu npeplayuiero naparpaga, B KOTopoM 0  MOpeanoiaraioch U3BECTHBIM.

Oka3sbpIBaeTCs, 4TO MO JaHHBIM BEIOOPKU MOKHO MOCTPOUTD CIyHYalHYIO BEIMUHUHY

X—a
T =
7
\/n , KOTOpaH nMECEeT pacnpezleﬂeHI/Ie CTLIOIICHT& C k = n-l CTCIICHSIMUA
cBOGOIBI, 3mech X - BHIOOpOUHAS CPEOHSS, S — «HCIIPABICHHOE» CpEIHEE

KBaJpaTUYECKOE OTKIIOHEHHE, N — 00BEM BBIOOPKHU.
[Tonw3ysce pacnpenenenremM CThIOJIGHTa, HAXOAUM:

_ t. S _t.S
P X—y—_<a<X+y—_ =y
n n
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3HA4YUT,  JIOBEPUTENIbHBIM  HMHTEpPBAJ ,  IOKpBIBAET
HEHU3BECTHBIN IMapaMeTp 9 C HaAEKHOCThIO Y

Ipumep. CiyyaiiHas BenuunHa X — BEC MTOIYTOA0BAIOr0 NOPOCEHKA B XO3SMCTBE
(TO ecTh B T€HEpaJIbHOW COBOKYITHOCTH) - pacmpezeieHa HopMmaiabHO. [lo BbIOOpKE
00béMa n = 16 HaliJieHbI BBIOOpOYHAs cpefusist X =20,2 KI' U «HCIIPABICHHOE» CPEIHEES
KBaapartnyeckoe OTkIOHeHHe s$=0,8 kr. OLIEHUTh HEU3BECTHOE MAaTEeMaTH4YECKOe
OKMJJaHUE IIPU IIOMOIIM TOBEPUTEIIBHOIO HHTEpBaja C HaAE€KHOCThIO 0,95.

Pemenne: Haiiném tv . [lonw3ysace Tabmumeit, mo Y =0,95 u n = 16 nHaxoaum
t

y =2,13.
Haliném noBepuTebHbIE TPAHULIBI:

t,s 2,13:0,8

YT 20,2—=———"-=19,774ke,
S V16

t,s 2,13-0,8
X+-==20,2+22=—"-=20.626ko.
BT

HUrak, ¢ mnagéxuoctero 0,95 HewsBecTHhIM mapameTp 9  3aKIOYEH B
JOBEpPUTEILHOM UHTepBasie 19,774< a <20,626 (kr).

JloBepuTe/ibHbIe HMHTEPBAJbl JJIsi OLEHKHM CpPeIHero KBaJApPaTHYeCKOro
OTKJIOHEHHMSI O HOPMAJILHOIO pacnpeneJeHust

[Iycte KOMMYECTBEHHBIM IpU3HAK X TEHEPAJIbHONW COBOKYIIHOCTU PacCIpeleii€H
HOopMasbHO. TpedyeTcsi OLIEHUTh HEM3BECTHOE I'€HEPAIbHOE CPEIHEE KBAJPaTUUYECKOE
OTKJIOHEHHE O [0 «HCIPaBICHHOMY» BbIOOPOYHOMY CpEAHEMY KBaJIpPATUYECKOMY
OTKJIOHEHHUIO S.

JloBepUTENbHBIA HHTEPBAJ, NOKPHIBAIOIIMK napaMeTp 0 C 3aJaHHOU
HaZAE&KHOCTBIO Y HaXoAsAT Mo cieayromen hopmyie:

s(1-q)<a<s(1+q)

31ech mapaMeTp g ONpPEeENsaIoT, MOJIb3YTCS TaOJINULIEH MPUIIOKEHUS 2, A S
HaxOoJsT 10 BBIOOPKE.

Ipumep. CiyyaiiHasg BenuurHa X — BEC MOIYTOA0BAJIOr0 MOPOCEHKA B XO3SMCTBE
— (TO ecTh B TeHEpaJlbHOM COBOKYIHOCTH) pachpenenéH HopmanbHO. [lo BeIOOpKE
o0béMa n=25 HalJIeHO «UCIPABIECHHOE» CpeAHee KBaJpaThuueckoe OoTkiIoHeHue s=0,8
Kr. Haitu [OOBEepUTENBHBIM WHTEPBAj, IIOKPHIBAIOIIUN TI'E€HEpPAJbHOE CpelIHee
KBaJIpaTUYECKOE OTKJIOHEHHE O ¢ Haa€xkHOCThIO 0,95.

Pemenne: ITo Tabmume o nanaeiM ¥ =0,95 u n=25 nainém q=0,32.

HckoMblil 1OBEPUTEIBHBIN UHTEPBAJ TAKOB:

0,8(1-0,32)< o <0,8 1(1+0,32), unu

0,544< o <1,056 (xr).

3ameuanue. Eciau g>1, TO HepaBeHCTBO TPUMET BUJ
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0< o <s(1+q).

3agaum M ynpaKHeHus:
3agaua 1. [lo ganHBIM BBIOOPKH, YAOBJIETBOPSIOLIEH HOPMAIbHOMY 3aKOHY
pacnpeneneHusi, BBIYUCIUTh:
1) noBeputenbHBIM UMHTEpBAN JUIsI MaTeMaTHYECKOIO  OXKUIAHWUS — IpH
JIOBEPUTENILHOIN BEPOSTHOCTH Y;
2) noBepUTENbHBIA MHTEPBAJ AJII CPEIHEr0 KBAJAPAaTUUYECKOIO OTKJIOHEHUS IS
TOT'O K€ 3HAYCHHUS ).

A) y=0.999
8.0 -1.1 13.5 10.0 2.4 4.1 20.0 12.4 13.4 48 7.8 0.0 10.9 13.7 6.6

B) y=0.95
31.6 34.9 46.9 42.8 36.0 26.2 28.6 48.5 27.7 45.8 32.0 41.2 39.8 33.1 36.3 53.5
43.9 35.8 32.9 34.4

B) y = 0.999
254 31.1 13.2 23.0 19.1 26.5 23.2 29.2 24.8 26.6 29.3 21.4 28.2 38.2 19.9 30.6
24.5 23.2.

3agaua 2. [lo gaHHBIM BBIOOPKH, YAOBJIETBOPSIOLIEH HOPMAIBHOMY 3aKOHY
pacrpeneneHuss €O CpPEeAHUM  KBAaApPaTUYECKMM OTKIOHEHHWEM S , BBIYHMCIIHTH
JOBEPUTEIBHBIA HMHTEPBAN JUISI MaTeMaTHYECKOrO0 OXKHUAAHUSA IIPU JIOBEPUTEIIBHOU
BEPOSATHOCTH Y.

s=7,y=0.99

134 8.6 22.1 23 14.6 13.0 11.1 294 233 1.7 13.6 2.1 21.6 6.1 8.6 6.6
16.0 11.6 16.6 1.6 15.8 189 10.6 11.9 0.1 10.7 3.8 -3.6 154 7.9

4.5 17.7 10.8 19.6 18.5 155 9.3 21.7 6.6 105 104 8.2 16.0 22.6 20.5 11.6
23.2 23.0 9.5 11.3 149 19.9 13.4 139 19.5 19.8 21.0 3.2 14.0 19.1

179 8.6 11.2 16.2 139 162 17.1 7.7 12.5 2.7 16.5 20.2 15.5 14.5 5.6 16.5
123 99 119 17.6 6.6 203 9.7 13.2 174 5.1 13.0 23.3 6.8 9.8

155 16.2 184 9.2 5.7 109 88 7.4 162 9.9

IIpakTuyeckoe 3anaTue 14. Crarucruyeckasi TMpoOBepKa THIOTE3.
IlapameTpuyecKkue KpUTEPUH.

Hean: chopmupoBaTh MNpeACTaBICHHE O METOJaX U MPHUHIMIAX IPOBEPKHU
CTAaTUCTUYCCKHUX THIIOTE3.

Teopernyeckast 4acThb:
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CratucTu4ecKkoi Ha3bIBAIOT TUIOTE3Y O BUAE HEM3BECTHOIO PACIpPECICHUS, UIU
O IIapaMeTpax W3BECTHBIX pacrpeneiieHud. Hapsay ¢  BBIABUHYTOM THIIOTE30M
paccMaTpUBaIOT U MPOTUBOpEYAINIYIO €l runote3y. Eciau BbIIBUHYTAs rumore3a Oyner
OTBEPrHyTa, TO MMEET MECTO MNpoTHBOpedamas rumnore3a. [lo 3To npuumHe 3TH
TUIOTE3bI LEIECO00PA3HO pa3InyaTh.

. . H
HyneBoii (0cHOBHOI) Ha3bIBAIOT BBIIBUHYTYIO TUIIOTE3Y 0

Konkypupyromieii (aJbTepHATUBHOW) HAa3bIBAIOT THUIIOTE3Y H, , Koropas
MIPOTUBOPEUHT HYJIEBOMU.

BrigBuHyTas rumnore3a MOXKET OBITh MPABUIBLHON WJIM HENPABUIBLHOM, MTOITOMY
BO3HUKAaET HeoOXoaumocTh €€ mpoBepkd. [lOCKONBbKY MpPOBEPKY MPOU3BOMAST
CTaTUCTUYECKUMH METOJIaMU, €€ HA3bIBAIOT CTATUCTUYECKON. B UTOre CTaTHCTUYECKOMN
MIPOBEPKH TUIIOTE3bI B ABYX CIy4asX MOXKET ObITh MPUHATO HENPABUIBLHOE PELICHUE, T.
€. MOT'YT OBITh JIONMYILIEHbI OLUMOKU JBYX POJIOB.

Ommbka mepBoro pojia COCTOMT B TOM, YTO OyJEeT OTBEpPrHyTa NpaBUIIbHAs
runore3a. Omubka BTOPOro pojia COCTOUT B TOM, YTO OyJeT MpHUHSATAa HENpaBUIbHAS
TUIIOTE3A.

JIisi mpoBepKH HYJIEBOM THUIOTE3bl HCIOJNB3YIOT CIEHUAIbHO T0JI00paHHYIO
CIIy4ailHy10 BEJIMYMHY, TOUHOE WIN MPUOIMHKEHHOE pacTIpe/IeIeHHe KOTOPOH U3BECTHO.
OG603HaUMM OTy BEIMYUHY B LesSX o0mHocTy yepes K

Cmamucmuueckum Kpumepuem (WIH MPOCTO KPUTEPUEM) HA3ZBIBAIOT CIyYaHYIO
BennuuHy K | koTopas ciy:uT U1 HpOBEPKH HYJIEBOM TUIIOTE3EL.

[Tocne BBpIOOpa ONpPEAEIEHHOIO KPHUTEPUS MHOMXECTBO BCEX €ro BO3MOYKHBIX
3HaYeHU pa3OMBalOT Ha JBa HEMEPECEKAIOUINXCA IMOJAMHOXKECTBA: OJHO U3 HUX
COZIEPKUT 3HAYCHHUsI KPUTEPHUsl, IPU KOTOPBIX HyJIEBas TMIIOTE3a OTBEPraeTcs, a Apyras
— MIPU KOTOPBIX OHA TPUHUMAETCSL.

Kputnyeckoil 005acThi0 HA3bIBAIOT COBOKYMHOCTh 3HAYEHUW KpUTEpHs, IPHU
KOTOPBIX HYJIEBYIO TUIIOTE3Y OTBEPTraroT.

OO6nacTbio MPUHATUA TUNOTE3bl (00JIACTHIO JTOMYCTUMbBIX 3HAUYEHUI) Ha3bIBAIOT
COBOKYITHOCTb 3HAUEHUN KPUTEPHS], IPU KOTOPBIX TUIIOTE3Y NPUHUMALOT.

OCHOBHOM  NPUHUWII  TPOBEPKA  CTATUCTUYECKUX  THUIOTE3  MOXKHO
chopMyIMpOBaTh TaK: €CIM HaON0JaeMoe 3HAUYeHHE KPUTEpUS TMPUHAIJICKUT
KPUTHUECKON 00JIaCTH — TUIIOTE3Y OTBEPraroT, €CIM HabI0JaeMoe 3HaUeHHe KpUuTepus
MPUHAIICKUT 00JACTH MPUHATHSI TUTIOTE3bI — TUTIOTE3Yy MPUHUMAIOT.

B obnactu cratuctuku u OMOMETpPUM B YACTHOCTH TIPUMEHSIOT JIBa BHjIA
CTATUCTUYECKUX KPUTEPUEB: napamempuyeckue, TIOCTPOCHHbBIE HAa OCHOBAaHHUH

TapaMeTpoOB JAHHON COBOKYMHOCTH (HampuMmep, ! 1w s°,) M mpecTaBmsronye QyHKIHHI
ATUX MAPAMETPOB, U Henapamempuieckue, TPEICTABISIONINE cO00M (DyHKIINU, 3aBUCSIINE
HEIMOCPEICTBEHHO OT BapUAHT JAHHOW COBOKYIHOCTH C WX 4acTtoTaMu. IlepBeie
CIy>KaT JUisl MPOBEPKH TUIOTE3 O MapaMeTpax COBOKYIHOCTEH, pacrpelensieMbIX IO
HOPMAJILHOMY 3aKOHY, BTOPbIE — JUISI IPOBEPKU PA0OUYMX THIIOTE3 HE3ABUCHMO OT (POPMBI
pacmpeneneHuss COBOKYITHOCTEH, W3 KOTOPBIX B3STHl CPaBHUBAEMbIE BBIOOPKH.
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[IpumeHeHne mnapamMeTpUUEeCKUX KPUTEPHEB CBA3aHO C HEOOXOIMMOCTBIO BBIYMCIICHUS
BBIOOPOYHBIX XapaKTEPUCTUK — CpPEeIHEN BEIMYMHBI U MTOKa3aTesiel Bapualuu, TOr1a Kak
OpU  HUCIOJIb30BAHUU HEMapaMeTPUUYECKUX KPUTEPUEB Takas HEOOXOIUMOCTh
OTIIAJACT.

t-kputepuii CrbrofeHTa (t-pacnpenesneHue). AHIIMHCKANA MareMaTuk B.
lNoccer (meuaraBmwmiics mnoja mceBgoHUMoM CThiogeHT), B 1908 r. Hamen 3akoH

t= X_li

pacnpeneneHus BEJIMYUHBI o/\n , B KOTOPOW T€HEPAJIbHBIN ITApAMETP 0 3aMEHEH
Ha €ro BEIOOPOYHYIO XapaKTEPUCTUKY Sy, T. €. HAILICNl 3aKOH pacnpedenenus 3HaueHuil

=2"H
sivn |

OtxkpeIThiii CTBIOJEHTOM U TEOPETUYECKH 0O0OCHOBaHHBIN P. duiiepom 3zaxown t-
pacnpedeneHus CIYKUT OCHOBOW TaK Ha3bIBAEMOM TEOPUM Majioil BBIOOPKH, KOTOpAsS
XapaKTepu3yeT pacrpezeieHue BBIOOPOYHBIX CpEeIHUX B HOPMAaJIbHO
pacnpeiensionieiics COBOKYITHOCTH B 3aBUCHUMOCTH OT oObeMa BBIOOpKH. t-
pacnpeeneHue 3aBUCUT TOJBKO OT 4MCia CTeneHell cBoOoabl k = n—I1, mpuyuem c
yBEJIMUYEHUEM 00beMa BBIOOpDKH 7 f-pacrpeieneHue ObIcTpo NpUOIMKaeTcs K
HOpMalibHOMY ¢ mapametrpamMu ¢ = 0 u ¢ = 1 u yxe npu n>30 HE oTIIMYAETCS OT
HEero. 9To BUJIHO U3 TaOJIULbI HUXKE, B KOTOPOH MPUBEACHBI Ta0yJINPOBAHHBIEC 3HAUYECHUS
{-pacnpeeNieHusl 1 HOpMAJIbHOTO PACIpeAeNeHUs IJs pa3HbIX 3HAYEHUMN 1.

HopMmupoBaHHoe OTKJI0HEHHE ¢
05| 1.0 | 1.5 2,0 2,5 3,0 3.5
HopmaibsHoe 0,383 0,683 | 0,866 | 0,955 0,988 | 0,997 | 0,9995
CrprofieHTa npu 0,333 10,577 {0,728 10,816 {0,870 0,905 | 0,927
n=3
n =20 0,377 {0,670 | 0,850 0,940 0,978 | 0,993 | 0,998

n = 30 0,383 10,683 | 0,866 | 0,955|0,988 | 0,997 | 0,9995

Pacnpenenenue

Oyenxa pasnocmu cpedHux. CpaBHUBasA APYTr C IPYTrOM JBE HE3aBUCUMBIC
BBIOOPKHM, B3SIThIE W3 HOPMAJbHO PACHPENCSIONIUXCS COBOKYIMHOCTEH C
napamMeTpamu i; M u>. PasHOCTH w;- y> 3TUX MapamMeTpoB 0003HAYUM depe3 D, To
€CTh i;- 1>=D, a TUCIIEPCUIO STOK PAa3HOCTH 0 p. 3HAYECHUS T€HEPAILHEBIX IIAPAMETPOB
HEW3BECTHBI, OJIHAKO IO BHIOOpPKAM MBI MOXKEM HAWTH BEJIHMYUHBI BHIOOPOYHBIX

X, —X
CPEIHUX U Pa3HOCTh MEXIy HHUMHU 1 "2 | xoropyr 0003HauuM d, TO €CThb
X —X,=d.
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HyneBas rumnore3a cBOAUTCS K MPEANOIOKECHUIO, YTO WU;=U:, TO €CTb D=(.
Kpurepuem mis npoepku Ho-rumores3sl iy KUT OTHOLIEHUE

d_(IJ1_I~12)
S

t=

d

rje { — TepeMeHHas BeJIMYMHA, cleayrolias f-pacnpeneiennio CThIOJEHTA C
YUCIIOM CTeNeHel cBOOOMBI k = n; +n, — 2, a sp - ommbKa yKa3aHHOW Pa3HOCTH, a 1; |
1> - 00BEMBI TIEPBOM U BTOPOI BEIOOPOK COOTBETCTBEHHO.

Tak kak, cormacHo Ho-rumorese, p;=u,, TO ¢-KpUTEpHUN BBIPAKAETCA B BUJE
OTHOIICHUS Pa3HOCTU BEIOOPOYHBIX CPEIHUX K CBOCH OmuOKe, T. €.

Ho-runotesy otBepraior, ecinmu (PakTUIECKH YCTAaHOBJICHHAS BEJIMUUHA {~KPUTEPHS
(obo3Hayaemasi f;) IPEB3OMIET UM OKAXETCS PAaBHOW KPUTHUYECKOMY 3HAUCHUIO [,
ATOW BEJIMYUHBI JJI IPUHATOTO YPOBHS 3HAYUMOCTH ¢ M YUCJIA CTETICHEH CBOOOIBI k =
n; +n;—2, T. €. IpU YCIOBUU Iy > typ.

OmmbKy pa3HOCTH CPEHUX Sp ONMPEICISIOT 0 hopMyIIe:

Z (Xi_x_1)z+z (xj—x_2)2. n, +,

n1+n2—2 nn,

Sp=

IIpumep. N3ywanu BausgHue koOanbTa Ha Maccy Tena KpOJHUKOB. OIbIT
NPOBOAWJIM Ha JBYX TpyINIax >KHUBOTHBIX: OIBITHOM H KOHTPOJbHOU. bbuin
MCCIIeJ0OBaHbl KPOJIMKU B BO3pPACTE OT MOJIyTOpa A0 ABYX MecAleB, Maccoil Tena 500
—600 r. OnbIT npogoJKaICS MoaTopa Mecsia. JKUBOTHBIX 00€uX TPyl COAEpKaIu
Ha OJTHOM M TOM € KOPMOBOM panuoHe. OJHAKO ONBbITHBIE KPOJIUKHA B OTIUYUE OT
KOHTPOJIBHBIX €XEJHEBHO MOJy4Yaau J00aBKy K palliOHY B BHUJI€ BOJHOIO pacTBOpa
no 0,06 r xmopuctoro koOanbpTa Ha 1 Kr KMBOM Macchl Tena. 3a BpeMs OIbITa
KUBOTHBIE JJAJIM CIEAYIOIINE MPUOAaBKU )KMBOM MacChl Teja:

[IpuBecsl, T OTKJIOHEHUS OT KBampate! oTKIIOHEHMI
cpenHen
ONBIT KOHTPOJIb OIIBIT KOHTPOJIb OIIBIT KOHTPOJIb
(%-%]) (Xj_x_z) (=%, ) (Xj_x_z)z
580 504 58 22 3364 484
692 560 54 34 2916 1156
700 420 62 106 3844 11236
621 600 17 74 289 5476
640 580 2 54 4 2916
561 530 77 4 5929 16
680 490 42 36 1764 1296
630 580 8 54 64 2916
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470 56 q 3136

X =5104 X=4734 — — X2=18174 | £=28632

=638 | %2 =s26| - 2 =46806

Cpennne apudMETHICCKHE TPUBECOB:
B ompiTe M =5104/8= 638 T,

B KOHTpole 2 =4734/9 = 526 r. Pasunua 1 2 =d = 112 r. Y106bI
YCTaHOBUTb, JOCTOBEpPHA WJIM Cly4allHAa 3Ta pa3HHUIA, HYKHO ONpPEIEIUTh OLIMOKY
Pa3HOCTH CPEIHUX:

46806 |8+9
Sp= :
8+9-2 189

Orcrona t; = 112/27,14=4,1.

[To tabGnuue mist ypoBHs 3HaunMmocTtu o = 0,01 u uncna creneHeit cBoboabl k =
9+8—2= 15 naxonum t;, = 2,95. Tak kax 74 > t;,, HyJI€Bas TUIOTE3a ONMPOBEPracTCs Ha
BBICOKOM ypoBHE€ 3Hauumoctu (P<0,01). Paznuna mMexay cpeiHUMHU BEJIUUYUHAMU
OIBITA U KOHTPOJISI 0OKA3aJ1ach B BBICIIEH CTEIEHU JOCTOBEPHOM.

3agaum M ynpaKHeHus:
1.1ns u3yuenusi 3¢pPpeKTUBHOCTH HOBOTO Ipemnapara *xeyue3a OblLIu BHIOpaHbI JBE
IrpynIbl NalMeHTOB ¢ aHeMuel. B mepBol rpymnme mamueHThl B T€YEHUE JBYX
HeJellb MoJiydyalld HOBBIM Mpernapar, a BO BTOPOM TpyImIe - mojaydaiu Iianeoo.
[locne »Toro ObBIIO MPOBENEHO U3MEpPEHHE YpPOBHA TeMorioOMHa B
nepudepuueckol kpoBu. B mepBoil rpymnme cpenHuil ypoBeHb TreMOTJIIOOWHA
coctaBun 115,4+1,2 r/n, a Bo BTropo# - 103,7+2,3 r/n (naHHBIC MPEACTABICHBI B

=/736,8=27,14.

dbopmare M+m), CpPaBHHUBAEMBbIE COBOKYITHOCTH AMEIOT HOpMAaJbHOE
pacupenenenue. I[lpu 3TOM 4YHCIEHHOCTh MNEePBOW Tpymmbl cocTtaBuia 34, a
BTOpoir - 40 mamuenToB. HeoOxommmo caemaTh BBIBOJ O CTATHCTUYECKOM

3HAYUMOCTU TIOJYYEHHBIX pa3nuuuid U >PPEeKTUBHOCTH HOBOro IMpenapara
Kenesa.

2. Ilocne mpoBeaeHUs BakIMHALIMK OT TpUMIA CPEIU CTYJACHTOB MEIUIIMHCKOTO
YHUBEpCcUTETa OBbIIM MOJABEACHBl pe3yabTaTbl: u3 500 BakIMHUPOBAHHBIX B
nepuos 3mujaeMuu 3abosienu rpunmnom 20 yenoBek, u3z 1600 oTkazaBmIUXcsS OT
BakinuHanuu rpunmnom 3abonenun 200 dyemoBek. Onenute 3HEHEKTUBHOCTD
BaKIMHAIMU OT rpuUINa.

3. Y4yeOHoOil yacThi0 OJHON H3 Kadeap MEIUIMHCKOTO YHUBEPCHUTETa OBLIO
NPOBEJEHO HCCJECIOBAHUE YCIEBAEMOCTH CTYJEHTOB B 3aBUCUMOCTH OT
MOCEIIaeMOCTH JIEKIMHU. [l CTyJIEHTOB, NOCETHUBIIMX MEHEE IOJOBUHBI
JEKUUOHHOTO Kypca (n=36), cpenHsis OlLlEHKAa Ha 3K3aMeHe cocTaBuia 3,2,
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01=0,2. lns ctyaeHToB, nocetuBmux 6omee 90% nexnuit mo npeamery (n=150),
CpelHAs OIlleHKa Ha »JK3aMeHe cocrasuna 4,5, ¢°=0,5.Cnpenaiite BBIBOL O
JOCTOBEPHOCTH PAa3JIMUMd yCHEeBA€MOCTH CTYJAEHTOB B 3aBUCUMOCTH OT
IIOCEUIAEMOCTH JIEKIIMU MO IPEAMETY.

IIpakTtuyeckoe 3ansitue 15. Crarucrnyeckasi NpoBepKa TIMIIOTE3.
Henapamerpuyeckune Kputepum.

Heab: chopmupoBaTh NpeACTaBIEHUE O METOAAX M MPUHIUIAX IPOBEPKU
CTaTUCTUYECKUX TMIIOTES.

Teopernyeckasi 4acTh:

[IpaBunbHOE NpPUMEHEHHE MAPAMETPUUYECKUX KPUTEPUEB ISl  MPOBEPKHU
CTATUCTUYECKHUX TUIOTE3 OCHOBAHO HA MPEANOJIOKEHHH O HOPMAIBHOM DPACIPEICIICHUN
COBOKYIHOCTEW, M3 KOTOPBIX B35AThl CpaBHHBaeMble BbIOOpKH. OJHAKO 3TO HE BCerna
UMEET MECTO, TaK KaK HE€ BCE OHOJOrMYECKHE NPU3HAKH PACHPEAENSIOTCS
HOpMasibHO. HemanmoBakHbIM SIBIISIETCS U TO OOCTOSITENLCTBO, YTO HCCIEI0BATEINIO
NPUXOJUTCA UMETh JIEJ0 HE TOJBKO C KOJIMYECTBEHHBIMH, HO U C KAYECTBEHHBIMU
MpU3HAKAMU, MHOTHE U3 KOTOPBIX BRIPAXKAIOTCA MOPSAIKOBBIMU HOMEPAMH, UHIEKCAMU
U JpYTMMHU YCIOBHBIMH 3HaKaMHM. B Takux ciydasx HEOOXOIMMO MCIIONIb30BaTh
HenapamempuiecKue Kpumepuu.

N3BecTeH Lenblil psAll HEMapaMEeTPUUYECKUX KPUTEPUEB, CPEIU KOTOPBIX BUJIHOE
MECTO 3aHUMAIOT TaK Ha3bIBAEMBIE paH208ble Kpumepuu, TPUMEHEHNE KOTOPhIX OCHOBAaHO
Ha paHKMPOBAaHUM WIEHOB CpaBHUBAEMBIX rpynin. [Ipyu 3TOM cpaBHHBAIOTCS HE CaMU 1O
cebe WICHbl paHXUPOBAHHBIX PAJOB, a UX MOPAIKOBbIE HOMEpA, WK paHTu. [lanee Mbl
paccMOTPUM HEKOTOPBIE HEMapaMEeTPUYECKUE KPUTEPHUH, IPUMEHSEMBbIE ISl IPOBEPKU
HYJ€BOM THUMOTE3bl NPU CPAaBHEHHM KaK HE3aBUCUMBIX, TaK M 3aBUCUMBIX
BBIOOPOYHBIX TPYIII.

U . Kputepuil YWikokcoHa (ManHa—YwuTHH). [vnore3y o nNpuHaIJIEKHOCTH
CPaBHMBAE€MbIX HE3aBHCHUMBIX BBIOODOK K OJHOM U TOH K€ TEeHEepaJIbHON
COBOKYITHOCTH WJIM K COBOKYITHOCTSIM C OJMHAKOBBIMU IapaMeTpami, T. €. Ho-rumoresy,
MO>KHO TIPOBEPUTH C TIOMOIIIBIO paH208020 kpumepus Yunxoxcona (Manna—Yumnu).

Jliist pacdera U -KpHUTEpHUs HEOOXOUMO:

1. PacrmonouTh 4YHCJIOBBIE 3HAYCHHS CPaBHUBACMBIX BBIOOPOK B
BO3pacTaromeM MOPsIKE B OJAUH OONIUH ST M MPOHYMEPOBaTh YICHBI 00MIEro psaaa
N=n. +n
ot 1 1m0 172 (Ortn HOMEpa u OyAYT «paHTaMM» WICHOB psja.)

2. OTaenbHO JUIS KaXXJIOW BBHIOOPKM HAWTH CYMMBI PAHTOB M ONPEACITUTH
BCJIMUUHBI,
nl(n1+1)

2
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n,(n,+1)
2
KOTOPBIE OTOOPAXAIOT CBsI3b MEXKIy CyMMaMH PAaHIOB IIEpBOH M BTOpOIl

U,=R,—

BBIOOPKH.

3. B xauectBe U -KpUTEPHUST HCIOIH30BaTh MEHBIIYIO BEIUYUHY Ud? ,
KOTOPYIO CpPaBHHTH C TaOJWYHBIM 3HAUYCHHEM kb VcmoBmem mist coxpaHeHHs
NpuHITOM Ho-TUMOTE3BI CITY)KUT HEPABEHCTBO ¢ > UkP . Kputnueckue touku

U -KpUTEepHUs Ukp I n;, n; U NPUHUMAEMOTO YPOBHS 3HAYUMOCTH «
coaepxkartcs B tabauine 3 [lpunoxenus.

IIpumep. Ha aByx rpynmax mabopaTOpPHBIX MBIIIEH — ONBITHOU (n; = 9) u
KOHTPOJbHOU (1, = 11) — m3yvanu Bo3JeiicTBHE HA OpPraHU3M HOBOTrO Ipemnapara.
UcneiTanne npopoimkanock oauH Mecsu. Ilocne storo mMacca Tena >KMBOTHBIX,
BbIpa)KEHHAs B rpaMMax, BapbUpoBaja CleAyIUM 00pa3oMm:

B onertHoM rpynme 80, 76, 75, 64, 70, 68, 72, 79, 83.

B kontpossHoii rpynne 70,78, 60, 80, 62, 68, 73, 60, 71, 66, 69.

Brrurciaum no BeiOOpKam: 4 =74,1 n % =68,8.

[IpoBepuM ¢ momoIbrO U -KpUTEPHUsI, SBJISAETCA JIM Pa3HOCTh B Macce Tena
MEKIy ONBITHOM M KOHTPOJIBHOM IPyINIaMU MBIIIENH CTATUCTUYECKHA TOCTOBEPHOM.

CyMmupys paHTH OTAEJIBHO ISl KaXKJOW TPYIIbl, HAXOAUM:

R/=4+6+9+12+14+15+17+19+20=112;

R,=1+2+3+5+7+8+10+11+13+16+18=94.

[ToacraBnsiem 3Tu JaHHbIE B GOPMYIIBI:

U1:112—ﬁ:67 U2=94—£:22
2 : 2
Menbmyto BenuuuHy U, = 22 cpaBHUBaeM C TaOJWYHBIM kb snauennem

st n;=9, ny=11 u ypoBHs 3HauumMocT a=0,01, KOTOpOoe paBHO k=19

[TockonbKy ¢ > "k | orBeprHyTh mpoBepseMyio Ho-THIIOTE3y Hemb3s.
CrnenoBatenbHO, pa3nuuusi, HaOMIO1aeMbIE MEXTy 3TUMH BHIOOPKAMH, CTAaTUCTUYECKH
HEIOCTOBEPHBI. BRIOOPKHM HE MMEIOT 3HAYUMBIX OTINYHUH.

Kpurtepnii 3nakoB z. B Tex cnywasx, Korma pe3yiabTarbl HaOJIOJAEHUU
BBIPAXKAIOTCS HE YHMCJIAMHU, a KaUeCTBEHHBIMH NMPHU3HAKAMH, NPUHUMAIOIUMU
JIBa pa3JIMYHBIX 3HAUYeHHs (IIoOMedaeM HMX 3HakaMu IIc (+) u MuHyC (—)),
pazuuus MEXJy TIOMapHO CBS3aHHBIMU WIEHAaMU CpPaBHUBAEMbBIX BBIOOPOK
OI[EHMBAIOT C TOMOINBIO Kpumepus 3Hakos z. KOHCTPYKIUS ITOTO KpUTEpHUs
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O0aszupyercsi Ha BeCbMa TMPOCTHIX COOOPAKEHUSX: €CIH TOMapHO CpPaBHUBAEMbIE
3HAYEHUs IBYX 3aBUCHUMBIX BHIOOPOK CYIIECTBEHHO HE OTIMUYAIOTCS APYT OT JIpyra, TO
YHUCJIO IUIFOCOBBIX U MMHYCOBBIX PAa3HOCTEN OKaKETCsI COBEPIIEHHO OJWHAKOBBIM; €CIIH
K€ 3aMETHO TMpeoOsiafaloT IUTIOCHI WM MHHYCBI, 3TO OyJeT yka3plBaTh Ha
MOJIOKUTETPHOE WM OTpHUIAaTelIbHOE  JeiicTBHE  u3ydaemMoro  (akropa Ha
pEe3yJIbTAaTUBHBIM MpU3HAK. bonbliee 4YHUCIO OJHO3HAYHBIX PA3HOCTEW CIIYKUT B
KauyecTBE (PaKTUUECKH HAWJCHHON BEJIIMYMHBI Z-KpUTEpus 3HAKOB. [Ipu 3TOM HyneBble
Pa3HOCTH, T. €. Cllydad, HE JaBIIME HU IMOJIOKUTEIBHOIO, HU OTPULIATEIBHOTO
pe3ysibTata, obo3Hadyaemble nudpoi 0, B pacyeT HEe MPUHUMAIOT M YUCIO MapHBIX
HaOII0JIEHUH COOTBETCTBEHHO YMEHBIIACTCS.

Kak u Bcsikuit qpyroit BBIOOPOUHBIN MOKa3aTeNb, Z-KPUTEPUN 3HAKOB SIBJISICTCS
BEJIMYMHOW CIIy4alWHOW; OH CIYXUT Jid IpoBepku Ho-rumoressr, T. e.
MPEANOJOXKEHUSI O TOM, YTO COBOKYIHOCTH, M3 KOTOPBIX B3SIThl CPABHUBAEMBIEC
BBIOOpPKH, HMMEIOT OJMHAKOBble (YHKLUMHU pacrnpeneneHus. Ho-rumore3a oTBepraercs,
€CIH Zg > Zpp AJIA TPHUHSITOTO YPOBHS 3HAYMMOCTU 0 U YHCJa MAapHBIX HAOMIOJCHUH 7,
B3ITHIX 0€3 HyJIeBBIX pa3HocTed. Kputmueckwe TOUKH Zzy, I JABYX YpPOBHEH
3HAYMMOCTb M YMCJia MapHbIX HaOMIOJAEHHUI coaepKarcs B TaOauIle.

3agauu ¥ ynpakHeHus:

Pesynbratel TectupoBanus no 30-0anbHO# mikaie Juisl rpynnbl X U rpynmsl Y
npeacraBieHbl B Tabnuie. CpaBHUTH 3()@PEKTUBHOCTH [BYX METOJOB OOy4YEeHUS
CTYJIEHTOB B JIByX I'PYIIax JJis YPOBHS CTATUCTUYECKON 3HAUUMOCTH f3 = 5%.

X 18 10 7 15 14 11 13
Y 15 20 10 8 16 10 19 7 15 14 |29

IIpakTuyeckoe 3ausitue 16. IlpoBepka rumore3 0 3aK0HaX pacnpeaeaeHus.

Hean: ¢popMmupoBaHue MpeaCcTaBICHUS O MPUHIUINAX MPOBEPKU CTATUCTUYECKUX
TUIIOTE3.

Teopernyeckas 4acThb:

Ecnu 3akoH pacnpeneneHns HEM3BECTEH, HO €CTh OCHOBAHMS MPEAIONIO0KUTh, YTO
OH UMEEeT ompenenéHHbI BUIl (Ha30BEM ero A), TO MPOBEPSIOT HYJEBYIO THIOTE3Y:
reHepalibHasi COBOKYIHOCTh pacMpe/ieNieHa 10 3aKOHY A.

[IpoBepka rUNOTE3Bl O MPEANOIATAEMOM 3aKOHE HEM3BECTHOIO PaCHpEAcIICHUs
MPOU3BOAMUTCS TPHU TOMOIIM CHEIUATBHO TMOJOOPAaHHOW CIIy4ailHOM BEJIMYMHBI —
KPUTEPUS COTJIACHS.

Kpurepuem cormacuss  Ha3pIBaAlOT  KPUTEpPUM  MPOBEPKH  THUMNOTE3BI O

IIPEII0JIaraéMOM 3aKOHE HEM3BECTHOTO PaCIpEeIICHUSI.
2
Kpurepuii coraacus Ilupcona. MimeeTcss HECKOIBKO KpUTepHres cornacus: X

(«xu-kBagpat») K. [Tupcona, Konmoroposa, CmupHoBa u Jip. OrpaHuIuMMCs ONrcaHueM
npuMeHeHus: kpurepus [lupcoHa kK mpoBEpKE TMINOTE3bI O HOPMAIBLHOM PaCIpeICICHUN
reHepaJbHON COBOKYMHOCTH (KpPUTEpUN aHAJOTUYHO MPUMEHSETCS W IS JIPYrux
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pacnpeneneHui, B ’TOM COCTOMUT e€ro JTOCTOUHCTBO). C 3Toi 1enpio OyaeM CpaBHUBATh
sMIupuueckue (HaOII0JaeMble) U TEOopeTUYeCKre (BBIYUCIECHHBIE B IMPEIIOIOKCHUH
HOPMAaJIbHOTO PaclpeAesieHus) YaCTOTHI.

OOBIYHO SMITUPUYECKUE U TEOPETUUECKHUE YACTOTHI pa3inudaroTcs. Hanpumep:

3MII. YaCTOTHI. ...... 6 13 38 74 106 85 30 10 4

TeopeT. 4yacTtoThl...3 14 42 82 99 76 37 11 2

CiyqallHO JIM pacxoKJIe€HHE 4YacToT? BO3MOXKHO, YTO pPACXOKIAEHUE CIYy4YalHO
(He3HAYMMO) M OOBICHAETCA JIMOO MajbIM YHCIOM HAOMIOACHHUM, TUO0 CIocoOOM HX
TPYNIUPOBKH, MO0 JIPYrMMH NpUUYUHAMHU. BO3MOXKHO, YTO pacXO0XJACHHE YacTOT
HECITy4aiiHO (3HAYMMO) U OOBSICHSIETCS TEM, YTO TEOPETUUECKUE YACTOThI BHIYUCIICHBI,
UCXONsl W3 HEBEPHOM THUIOTE3bl O HOPMAJIBHOM PACIpENEICHUN TE€HEPAIbHOU
COBOKYITHOCTH.

Kpurepuii Ilupcona orsedaer Ha mocraBieHHbIA Bbllle Bonpoc. I[IpaBna, xak u
T000M  KpuUTepuid, OH HE JOKa3blBaeT CIPABEAJIUBOCTh THIOTE3bl, a JIHUIIb
YCTAaHABJIMBAET HA MPHUHATOM YPOBHE 3HAYMMOCTH €€ COIVIACME WM HECOIJIacue C
JTAHHBIMU HAOIIOIEHUI.

Urak, nycTh 110 BEIOOpKE 00BEMA 71 TIOTYUEHO AIMIIUPUUYECKOE pacCTIpeieTICHUE:

BApHUAHTHI. ..... i 1 2 s

n.
HMII. YACTOTHI... | 1
JlormycTum, 4TO B MPEANOJIOKEHHUH HOPMAJIBHOIO PACIPEICIICHUS] T'€HEPATbHON

COBOKYITHOCTH BBIYHCJICHBI TCOPCTUUCCKUC YACTOTHI n; (HaHpI/IMep, TaK, KaK B

cienyromeM naparpade). Ilpu ypoBHe 3HaunMoct @ TpeOyeTcs NPOBEPUTH HYJIEBYIO
TUIIOTE3Y: FeHepaabHas COBOKYITHOCTD pacipeesieHa HOpMaJIbHO.
B kayectBe KpuTEpUsA NPOBEPKU HYJIEBOW TUIOTE3bI MPUMEM CIIyYanHYIO

BEJIMUUHY
Z (“i -n; )2

i ()

DTa BeJIMYMHA CIIy4dailHasd, T.K. B PA3JIUYHBIX OIBITaX OHA MPUHUMAET Pa3JINYHbIC,
3apaHee HEM3BECTHBIE 3HAYECHUA. SICHO, UTO YEM MEHBIIIE PA3INYAOTCS IMIIMPUIECKUE U
TEOPETUUYECKHUE YACTOThI, TEM MEHbIIIC BEIUYMHA KpuTepus (*), U, clie1oBaTeIbHO, OH B
U3BECTHOM CTEMEeHM XapaKTepu3yeT OJMU30CTh SMIUPUYECKOTO U TEOPETHUYECKOIO
pacupeneseHui.

3amMeTrM, 4YTO BO3BEICHHEM B KBaJApaT pPA3HOCTEM YacTOT YCTPAHSIOT
BO3MOXXHOCTh B3aMMHOI'O IIOTAIIEHHUS IOJO0KUTEIBbHBIX U OTPULATENIBHBIX Pa3HOCTEH.
n

X°=

Jlenennem Ha i JOCTHrarOT YMEHBIIEHHUS KaXXIOIO M3 CJIAraéMbIX; B MPOTUBHOM
ciiyyae cymma Oblia Obl HACTOJIBKO BEJIMKA, YTO MPUBOAMIIA Obl K OTKJIOHEHHUIO HYJIEBOM
TUIOTE3bl JaX€ M TOr/a, KOIJa OHa clpaBeuiuBa. Pasymeercs, nNpuUBEIEHHbBIE
COOOpakeHMsI HE SBJISIOTCI OOOCHOBAaHMEM BBIOPAHHOTO KpUTEpUs, a JUIIb
MOSICHEHUEM.
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JlokazaHo, 4TO MpU "> °°  33aKOH paclpeAesieHUus CIy4aiHOW BeTW4yuHbI (*)
HE3aBUCUMO OT TOro, KaKOMy 3aKOHY paclpeiesieHus TOJYMHEHA TeHepalibHas

COBOKYIIHOCTh, CTPEMUTCS K 3aKOHy pacnpenenenus X ¢ k cTemeHAMH CBOOOJIBI
2
[TosToMy ciyuaiinas BenmuunHa (*) o0o3HaueHa uepe3 X, a caM KPUTEPHI HA3BIBAIOT

KPUTEPUEM COTJIACHS «XHU KBaJIpaT».

Uucno creneHedt cBOOOIBI HAXOAT MO PABEHCTBY k=s—=1-r e s — uncio
rpynn (4acTUYHBIX MHTEPBAJIOB) BRIOOPKH; I - YHCIIO MapaMeTPOB MPE/IOIaraeMoro
pacnpeneneHus, KOTOPhIE OIIEHEHBI TI0 JAHHBIM BBIOOPKH.

B uyactHOCTHM, eciu mpeanojaraeéMoe pacopeleleHue — HOPMaJIbHOE, TO
OLICHMBAIOT JIBa NapaMmeTpa (MaTeMaTHYeCKOe OKUJAHUE U CpPeJIHEE KBaIpaTHYeCKOe
OTKJIOHEHUE), MOATOMY ro=2 " YUCIIO CTEIECHEN CBO0OIbI

k=s—1-r=s—1-2=s-3.

Ecnu, Hanpumep, npeanonaraoT, 4To TeHepalibHasi COBOKYITHOCTh paclpeesieHa

1o 3akoHy [lyaccoHa, TO OLIEHUBAIOT OJMH apaMeTp A ,no3Tomy " =lmu
k=s-2

[TockonbKy OMHOCTOPOHHUW KpUTEpUU OoJiee «KECTKO» OTBEpPraet HYJEBYIO
TUIOTE3y, YEM JBYCTOPOHHUI, MOCTPOUM MPABOCTOPOHHIOID KPUTHUYECKYIO 00JIaCTh,
UCX0/sl U3 TpeOOBaHMS, UTOOBI BEPOSATHOCTH MMOMAJAaHUSI KPUTEpHUs B 3Ty OOJaCTh B
MPEIOJIOKEHUH CIIPABEIJIMBOCTH HYJIEBOU TMIIOTE3bl ObLJIa paBHA MPUHSITOMY YPOBHIO
3HAYUMOCTH &

2002 (o1 )=
P[X >XKp( a; k)}—a
Takum o00pa3oMm, TPAaBOCTOPOHHSAS KpUTHYECKas o00JacTb  OmpenesnseTcs

2.2
> ; o
HEPaBEHCTBOM X XKP<O(’k) , a o005acTb TMPUHATUS HYJIEBOM THUNOTE3bl —

2 2
< -k
HEPaBEHCTBOM X=X Kp( @ )
0603Ha‘II/IM 3HAYCHUC KpI/ITepI/ISI, BBIUYHCJIICHHOC 110 JAaHHBIM H&6HIO)I€HPII>'I, qepe3

2
KXuabr chopMyIUpyeM MPaBUIIO MPOBEPKU HYJIEBOW TMIIOTE3BI.
[TpaBuno. nst toro, ytoObl HpHU 33JaHHOM YPOBHE 3HAYMMOCTH HPOBEPUTH

H
HYJIEBYKO THUIOTE3Y 0 : reHepajbHas COBOKYIIHOCTb paclpeliejieHa HOPMAaJbHO,
HAJI0 CHauaja BBIYUCIUTH TEOPETUUYECKHE YaCTOThI, a 3aTeM HAOJI0JaeMOe 3HAUYCHHE
KpUTEPUS:

2 Z(ni_”;')z

X Habn n s
i (**)
2
" 110 Ta6JII/II_[e KpHTquCKHX TOYCK paCHpeﬂeHeHHﬂ X , 11O BaHaHHOMy ypOBHIO

3HAYMMOCTH & U YHUCIY CTeneHeill CBOOOIbI k=$=3  Haiitu KPUTHYECKYIO TOUKY

Xl k)
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2 2
< o
Ecm  XuanSXip - mer ocnoBaumit OTBEPrHYTh HYJIEBYIO THIIOTE3Y.

2 2

B Xnatn™ Xip - HyJIEBasi TUIIOTE3a OTBEPIraeTCsl.

3ameuanne 1. OObEM BBHIOOPKH [IOJDKEH OBITH JIOCTATOYHO BEJIMK, BO BCSIKOM
cinyuyae, He MeHee 50. Kaxnmas rpynma AoJKHa COAEpKaThb HE MEHee 5-8 BapHaHT;
MaJIOYUCIICHHBIC TPYIIIIBI CIEyEeT O0bEIUHSITh B OJTHY, CYMMHUPYSI YaCTOTHI.

IIpumep. IIpu ypoHe 3Hauumoctu 0,05 MPOBEpPUTH TMIOTE3Y O HOPMAIbLHOM
pacrpenelieHud TEeHEpAIbHOM COBOKYIIHOCTH, €CJIM UW3BECTHBl ASMIUPUYECKUE U
TEOPETUYECKUE YACTOTHI:

SMII. YaCTOTHI. ...... 6 13 38 75 106 85 30 14

TEOPET. 4acToThl...3 14 42 82 99 76 37 13

2
Boruncianm  Awabs , IS YETO COCTABUM PACUETHYIO TAOJIHILY.

1 2 3 4 5 6 7 8
i n; | o, (ni—n;)z (n, - n)? ni2 n_lz
n; n,
1 6 3 3 9 3 36 12
2 13 14 -1 1 0,07 169 12,07
3 38 | 42 -4 16 0,38 1444 | 3438
4 74 | 82 -8 64 0,78 5476 | 66,78
5 106 | 99 7 49 0,49 11236 | 113,49
6 85 | 76 9 81 1,07 7225 | 95,07
7 30 | 37 -7 49 1,32 900 | 24,32
8 14 |13 1 1 0,08 196 | 15,08
> 1366 | 366 Ko = 373,19
07,19

2
KoHnTpois: Kuar =7,19:
o

n.

1

—n=373,19—-366=7,19.

Brruncnenust mpousBeieHbl TPaBUIIBHO.
Haiiném umcno creneneid cB0OOIbI, yUUTHIBAS, YTO YHCIIO TPYIIT BEIOOPKH (IHCIIO
Pas3IUYHBIX BAPUAHT) 5= 8, k=8-3=5.

2
I[To Tabnuie KPUTHYECKUX TOYEK pacrpenenenus X , 0 ypOBHIO 3HAYMMOCTH

0,05;5)=11,1.

2
a =(0,05 u ynuciy cTerneHe cBo0O bl k=5 HaXO0JIUM XKP(
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2 2

Tax xax Xw6i<Xp - mer ocmosanmit OTBEPrHYTh HYJIEBYIO THUIIOTE3Y.
JpyrumMu  CJIIOBaMM, pACXOXKIAEHUE OHMIMPUYECKUX M  TEOPETHYECKUX  YacTOT
HezHaunMmoe. CreoBaTenbHO, JaHHbIE HAOJIOEHUN COIJIaCyIOTCSl € TUIIOTE30U O
HOPMaJIbHOM PacIpeaesIeHUH T€HEPATIBHOU COBOKYITHOCTH.

3agauM M ynpaKHeHus:

Ucnone3ys xpurepuin Ilupcona, mpu yposHe 3Haummoctu 0,05 mnposepurts,
COIIacyercs JIA TUIIOTE3a O HOPMAJIIBHOM PAacIpENeICHUN I€HEPAIBHON COBOKYITHOCTH
X 1o pe3yJibTaTaM BBIOOPKH:

X03050,7091,11,31,51,71,92,12,3

N7 9 2827 30262125229 5

IIpakTnyeckoe 3ansatue 17. Koppeasiumonnasi 3apucumoctb. Koappuument
KOppeJsiunu.

Heab: popMupoBaHue mpeacTaBieHus 00 dJIEMEHTaX KOPPEISIIMOHHOTO aHan3a.

Teopernyeckasi 4acTh:

3aBUCHMOCTb MEXKAY 3HAYEHUSIMH OJHON CIIy4yalHOW BEJIIMYMHBI U YCIIOBHBIM
MAaTEMAaTHYECKUM OXHJAHUEM JPyrOoW CIy4alHOW BEJIIMYMHBI HOCHT HAa3BAHUE
CTaTHCTUYECKOM.

YTtoObl M3y4YuTh CTAaTUCTHUYECKYIO 3aBUCHUMOCTh, HYKHO 3HaTh YCJIOBHOE
MaTeMaTU4YEeCKOE OXKUJIAHUE CIIy4yalHOW BEJIMYMHBIL. {7151 €ro OleHKH He0OXO0IMMO 3HATh
aHANMTUYECKU BuA AByMepHoro pacnpenenenus (X,Y). OpHako, cyxiaeHue o0
AHAIMTUYECKOM BHUJE JABYMEPHOIO pACHpEACNICHUs, CIEJaHHOTO IO OTIEIbHOM
OTpaHUYECHHOW TI0 O00BEMY BBIOOPKE, MOXKET MPUBECTH K CEPbE3HBIM OIIMOKaM.
[ToaTOMYy MIOYT Ha YNPOIIEHUE U TIEPEXOASIT OT YCIOBHOTO MAaTEMATUYECKOTO OXKHIaHUS
CIy4ailHOM BEJIIMYMHBI K YCJIOBHOMY CpEIHEMY 3HAauY€HHUIO, T.€. MPUHUMAIOT, YTO

M[Y| =Y

3aBUCUMOCTh MEX]y 3HAUEHUSMH OJHOM CIydyailHOM BETWYUHBI U YCIOBHBIM
CpPEJHUM 3HAYEHUEM JPYTou CIydaiHOW BEJIMYMHBI HOCUT Ha3BaHHUE KOPPeJIsIlMOHHOM
(or anrnm. correlation - coriacoBaHue, CBSI3b, B3aUMOCBS3b, COOTHOIIEHUE,
B3aMMO3aBUCUMOCTb); TEPMUH BIiepBbie BBeACH ['anpToHOM B 1888T.

[Tapusiit ko3 dunment koppensauun [Tupcona (1896 r.) usmensiercss B npeaenax
OT -1 nmo +1. 3nauenue 0,00 uHTEpHpETUPYETCS KaK OTCYTCTBHE KOPPEJSIUU.
Koppensiuua omnpenensier CcTeneHb, C KOTOPOM 3HAYEHHUS JABYX [EPEMEHHBIX
MPONOPLUUOHAIIBHBI APYT APYTY.

OnpenensitoT 1B YepThl 3aBUCUMOCTH MEXAY NEPEMEHHBIMU: BEIUYUHY
3aBUCUMOCTH U HaJIE)KHOCTh 3aBUCUMOCTH.

Hane:xxHocTh 3aBHCMMOCTM — MEHEE HArJIAJIHbIE TOHSTHUS, Ye€M BeJIWYMHA
3aBUCUMOCTH, OJIHAKO 4YpEe3BbIYalHO BaxkHa. OHO HEMOCPEJACTBEHHO CBS3aHO C
pENpe3eHTaTUBHOCTBIO TOW OMNPEETIeHHOW BBIOOPKH, Ha OCHOBE KOTOPOH CTPOSITCS
BBIBOJIbI. J[pyruMu CJIOBaMH HAJIe)KHOCTh TOBOPHUT, HACKOJIBKO BEPOATHO, YTO
3aBUCHUMOCTh TOJIO0HAs HaijieHHOUW, OyJeT BHOBH OOHapyxeHa (MOATBEPIAUTCS) Ha
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JAHHBIX JPYrod BBIOOPKH, W3BJICYCHHOW U3 TOM ke camod mnonyisauuu. Ecnu
UCCIIEJOBAHUE YIOBJIETBOPSIET HEKOTOPBHIM CHEIUATIBbHBIM KPUTEPUSIM, TO HAJEKHOCTb
HAWJICHHBIX 3aBHUCHUMOCTEH MEXIY NEPEMEHHBIMH BBIOOPKH MOYKHO KOJWYECTBEHHO
OIIEHUTh U MIPEJCTABUTDH C IMOMOIIBIO CTAHIAPTHOM CTAaTUCTUUYECKON Mephl (Ha3bIBaeMOM
P-YpOBEHbB, WM CTATUCTUYECKUN YPOBEHb 3HAUUMOCTH).

CrarucTuyeckasl 3Ha4MMOCTh pe3yJIbTaTa MPEJICTABISIET COOON OIEHEHHYIO MEPY
YBEPEHHOCTU B €r0 MPaBUJIBHOCTU. YPOBEHb 3HAYMMOCTH WM P-YPOBEHb, - 3TO
MoKa3aTesb, HaXOAIUNCS B YObIBarOIIEH 3aBUCUMOCTH OT HAJCKHOCTH pe3yJbTara.
bonee BbICOKMIT pP-ypOBEHb COOTBETCTBYET Oo0jee HHM3KOMY YPOBHIO JOBEpUS K
HalJICHHOW B BBIOOPKE 3aBUCUMOCTU MEXIy IepeMEeHHbIMH. VIMEHHO p-ypOBEHb
npeacTaBisier coOOM  BEPOATHOCTh OHIMOKHM, CBSI3aHHOM C  pacipoCTpaHEeHUEM
HA0JII0JaeMOro pe3ysibTara Ha BCO momyssiuio. Yem crnabee 3aBUCHMOCTh MEXKIY
NEepeMEHHBIMH, TeM Oojblero oObeMa Tpedyercs BBIOOpKA, YTOOBI 3HAYMMO €€
oOHapyxuTh. [[pyrumu cioBamu, €clid 3aBUCUMOCTh MEXIYy NEPEMEHHBIMH IOYTH
OTCYTCTBYET, 00bEM BBIOOPKH, HEOOXOIUMBIN Il €€ 3HAYMMOTO OOHAPYKEHHs, IIOUTH
paBeH 00beMy BCEi MOMYJIAINH, KOTOPOW MPEANoIaraeTcss 0eCKOHEUHBIM.

Paboune dopmynsl k03 PUIIMEHTOB KOPPETSUH TPUMEHSIIOT C yUY€TOM TOTO, C
KaKo¥ BBIOOPKOI (OOIbIIIEH MIU MaJIoil) Mbl UMEEM JIEJNO.

Hanpumep, ans ManbiX BBIOOPOK yA0OHEE BCEro IMOJIb30BATHCS CJICIYIOINICH
dbopmyIoi:

a,=). ><2—(Zx)2 > [

N | _ 2
u n | rje X-BapuaHThl MEPBOro MPU3HAKA;
y-BapHaHThl BTOPOTO MPU3HAKA; N-YUCIIO HAOIIOJEHUI B BEIOOPKE.

r

3amaum M ynpakHeHus:

OnpenenuTs 3aBUCUMOCTh cojiepxaHusi BuTamuHa C B MPOIYyKTE€ B 3aBUCUMOCTHU
OT IJTUTEHPHOCTU €0 00pabOTKM MpHU OMPEICTICHHON TeMIepaType 1o pe3yabTaTaM n=6
u3MepeHuit (9kcnepuMeHntoB). Kakoe komuuectBo ButamuHa C (B J0JMAX K
TIIEPBOHAYATLHOMY) OyJET CONEPKATHCA B POLYKTE IIPU 0OpabOTKE €ro B T€UEHHUE t | U
t', uwacos. IlocTpouTh TpaguK NONYYEHHOH 3aBUCUMOCTH U M300pa3uTh Ha

KOOPAMHATHOM IIJIOCKOCTH Pe3yJIbTaThl U3MEPEHUM.
1.

Xi 0,11 0,21 0,31 0,41 0,51 0,61 t' t
Vi 0,97 0,94 0,9 0,86 0,83 0,78 0,25 0,74

Xi 0,21 0,22 0,23 0,24 0,25 0,26 t t,
Yi 0,97 0,94 0,9 0,86 0,83 0,78 0,25 0,74
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Xi 0,14 0,24 0,34 0,44 0,54 0,64 t t,
Yi 0,97 0,94 0,9 0,86 0,83 0,78 0,25 0,74

IIpakTtuueckoe 3ansiTue 18. Jluneiinasa perpeccus. KoapduumeHrTsl
perpeccuu.

Heab: d¢opMupoBaHue TmpeAcTaBlieHUs 00 DJIEMEHTax W IPHUHIMIAX
PErpecCHOHHOr0 aHaJIN3a.

Teopernyeckas 4acTh:

Jyist u3ydeHust KOppeasIuOHHBIX CBA3EH OOJBIIIOE 3HAaUCHHE UMEeT KO HUIIMEHT

perpeccun P, KOTOPBIi IIOKa3bIBAET, HACKOJIBKO B CpeIHEM U3MeHseTcs mpusHak (X),
€CJIM KOPPEIUPYIOMIUM ¢ HUM IpHU3HaK (Y) U3MEHSETCS Ha ONPEeICHHYIO BEJIMUUHY.
Koaddunment perpeccun B KOHKPETHOW BBIOOpDKE HWMEET JIBa 3HAYCHUS, a

VMEHHO: pxy 51 P JX , T.e. mpsiMoe U oOpaTHOE BIUSHUE NPU3HAKOB APYT Ha Jpyra.
®opmyna 11 pacueta Ko3Q(HULIMEHTa UMEET BU/L:
) 5

po=r—= g =p_L
PR < 'f : 3

5

CratncTryeckyro 3aBUCHMOCTBE Y OT X OIMCBHIBAOT € ITOMOILBIO YPAaBHEHHS BUIA
M(Y),=f(x),

re MUY

X - YCIIOBHOE MaTeMaTHUECKOE OXHUIAHHE BEIUYMHBI Y, COOTBETCTBYIOIICE
JaHHOMY 3HA4YCHHUIO X; X — OTHACJIBbHBLIC 3HAYCHUS BCIIMYKNHBI X, f(X) - HCKOTOpasia
byHKIHS. DTO ypaBHEHUE HA3bIBAETCS ypaBHEHUEM perpeccu Y Ha X.
OOpaTHYIO0 CTATUCTUYECKYIO 3aBUCUMOCTh MOKHO OTIHCAaTh YPAaBHEHUEM PETPECCUU
XHaY:
M(X),=0(y),

M(X)

rac Y = YCIIOBHOC MAaTEMATUYCCKOC OXKUIAAHNUEC BCIMYHUHBI X, COOTBCTCTBYIOIICC

JAHHOMY 3HAYEHMIO y CIIyYalHOW BEJIMYMHBI Y oly) - HEKOTOpas PyHKIuSI.

OyHKIMN f(x) u 9(y) masemaror coorBercTBEHHO perpeccusimu Y Ha X 1 X Ha
Y, a ux rpaduku — nuHusMU perpeccud Y Ha X U X Ha Y. YpaBHEHHS] perpeccuu
BBIPAKAIOT MAaTEMATUUYECKOE OKUJAHUE CIydallHON BenuuuHbl Y (wim X) IS ciaydas,
KOTJa Apyrasi IepeMeHHasi IPUHUMAET ONPEIEIEHHOE YUCIIO.

B 3aBucumoctu OT BHAA ypaBHEHUM perpeccud U (OpMbI COOTBETCTBYIOIIMX
JUHUNA PETpecCUr TOBOPAT O PA3IUYHON (HOpME CTAaTUCTUUYECKOM 3aBUCHMOCTH MEXKITY
M3y4Ya€MbIMH BEJIMYMHAMHU — JIMHEMHOM, KBAAPATUYHOM, IMOKA3aTEIbHOU U T./I.

Ecin  dyskmun | (x) , 8y JMHEWHBbIE, T.€. YPAaBHEHHUs PETPECCUU MOYKHO
MIPEICTaBUTh B BUJIE:
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M(Y) =Ax+B
M(X),=Cy+D

)
rie A,B,C,D — Hekoropble NmapaMeTphl, TO OIHCHIBAEMbIE 3THUMH YpPaBHEHHSIMU
3aBUCUMOCTH Y OT X 1 X OT Y Ha3bIBAIOTCs JIMHEMHBIMU; JINHAHU PETPECCUN IPU 3TOM —
npsMble. Eciaum JauHUSA perpeccum HeE SIBISETCS NPSIMOM, TO TaKyl 3aBUCUMOCTH
Ha3bIBalOT HEJIMHEMHOM.

JUis XapakTepUCTUKU (OPMBI CBSI3U MEXKAY JBYMsI CIy4YalHBIMU BEJIMYMHAMU,
NOJIYYEHHBIMU B pe3yjbTaTe  BBIOOPOYHBIX  HAOMIOJEHUM,  UCHOJIb3YIOT

Y = X =¢(y)
KOPPETSIMOHHYIO  3aBUCHMOCTh v=f(x) (nnu y oly ). YpaBHeHus,
OMHChIBAEMbIE TMOJOOHON 3aBUCHMOCTBHIO, HA3bIBAIOT BBIOOPOYHBIMH YPABHEHHUSIMU
perpeccun.

Eciu ¢pynkuuu f(x) , 8y JUHENHBIE, TO BEIOOPOUYHBbIE YPABHEHMS JIMHEUHON
perpeccun Y Ha X X Ha Y MOXKHO NPEACTABUTH B BUJIE:

b

rme ¢ W~V - YCIIOBHBIC CpEAHHC 3HAYCHMS BEIMYUH Y M X, mapaMeTpel b u d -
orneHku B u D, P m Py - BBIOOpOYHBIC OIICHKH K03 dumueHToB A u C.

VYrnoBele K03(hOUIMEHTHI P m Py numwmit perpeccur HOCAT Ha3BaHUs
BbIOOpOUHBbIX KO3 duimentoB perpeccud Y Ha X u X Ha Y coorBercTBeHHO. OHU
OIIPEACIIAOTCSA KaK:

X% _Xv-%7

s S

b b

o,

2 v S =v- (TR
e S =0 S L1

3amaum M ynpakHeHus:

o
— — y —
yx—y—rBG—(x—x)
Haiitu BpIOOpOYHOE ypaBHEHHE MPSIMOM X
JAHHOW KOPPEJSAIMOHHON TaOIuIIE.

perpeccun Y Ha X 110

1.
Y X Ny
10 15 20 25 30 35
6 4 2 3 3 j j 6
12 } 6 2 3} } i} 8
18 } i} 5 40 5 i} 50
24 } } 2 8 7 j 17
30 } } 3 4 7 8 19
Ny 4 8 9 52 19 8 n=100
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Y X Ny
3 13 23 33 43 53
8 4 2 j 3 3 } 6
10 i} 6 2 - i} i} 8
12 } } 5 40 5 } 50
14 - } 2 8 7 } 17
16 } } j 4 7 8 19
Ny 4 8 9 52 19 8 n=100
Y X Ny
11 15 19 23 27 31
10 4 2 } 3 3 } 6
20 i} 6 2 - i} i} 8
30 } } 5 40 5 } 50
40 } } 2 8 7 } 17
50 } } j 4 7 8 19
Ny 4 8 9 52 19 8 n=100
Y X Ny
20 23 26 29 32 35
16 4 2 } 3 3 } 6
19 i} 6 2 - i} i} 8
22 } } 5 40 5 } 50
25 } } 2 8 7 } 17
28 } } j 4 7 8 19
Ny 4 8 9 52 19 8 n=100
Y X Ny
14 18 22 26 30 34
5 4 2 j 3 3 } 6
10 i} 6 2 - i} i} 8
15 } } 5 40 5 } 50
20 } } 2 8 7 } 17
25 } } j 4 7 8 19
Ny 4 8 9 52 19 8 n=100
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I'ycak, A. A. Teopus BeposiTHOcTel. [IpumMepsl 1 3a1aun [ DIEKTPOHHBIN pecypc]:
yueOHoe nocobue / A. A. I'ycak, E. A. bpuunkoBa. — DJIEKTpOH. TEKCTOBbIE JTaHHBIC.
—  Munck:  TerpaCucremc, 2013. — 287 c¢. — Pexum Jgoctyna:
http://www.iprbookshop.ru/28244.html

JonosHuTeILHAS JIUTEPaTypa:

Kiumos, I'. I1. Teopust BepoaTHOCTEN U MaTeMaTHyecKasi CTATUCTHKA: yY€OHUK /
I'. II. KnumoB. — MockBa: MOCKOBCKUI TOCYJapCTBEHHBIM YHUBEPCUTET MMEHU M.B.
JlomoHoOCOBa, 2011. — 368 C. — Pexum JOCTyIa:
http://www.iprbookshop.ru/13115.html
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	Практическое занятие 1. Решение комбинаторных задач: перестановки, размещения, сочетания.
	Цель: формирование основных понятий комбинаторики и методов решения комбинаторных задач в приложении к теории вероятностей.
	Цель: формирование понятий классической, геометрической, статистической вероятности события и способах их вычисления.
	Цель: формирование представления об основных теоремах теории вероятностей и методах их применения для решения задач.
	Цель: формирование представления об основных теоремах теории вероятностей и методах их применения для решения задач.
	Теоретическая часть:
	Цель: формирование представления об основных теоремах теории вероятностей и методах их применения для решения задач.
	Теоретическая часть:
	Испытание, в результате которого ожидается наступление интересующего нас события, можно многократно повторять. Главный вопрос каждого повторения – произойдет или не произойдет это событие? А во всей серии повторений важно знать, сколько именно раз оно может произойти или не произойти. Например, какова вероятность, что при пяти бросаниях монеты «орел» выпадет ровно 4 раза? Швейцарский математик начала XVIII века Якоб Бернулли объединил подобные вопросы в единую вероятностную схему, которую принято называть схемой Бернулли.
	Рассматривают n независимых повторений одного и того же испытания с двумя возможными исходами: «успехом» и «неудачей». Вероятность «успеха» равна p, а вероятность неудачи равна q. Известна формула p+q=1. Требуется найти вероятность Pn(х) того, что в этих повторениях произойдет ровно х «успехов».
	Формула Бернулли:
	Pn(x) = .
	Цель: формирование представления об основных теоремах теории вероятностей и методах их применения для решения задач.
	Теоретическая часть:
	Цель: формирование представления о способах построения закона распределения случайной величины.
	Цель: формирование представлений о значении и способах вычисления числовых характеристик дискретной случайной величины.
	Цель: формирование основных представлений о назначении и способах вычисления функций распределения и плотности непрерывной случайной величины.
	Цель: формирование основных представлений о назначении и способах вычисления числовых характеристик непрерывной случайной величины.
	Цель: формирование основных понятий математической статистики.
	Цель: формирование представления о принципах проверки статистических гипотез.
	Цель: формирование представления об элементах корреляционного анализа.
	Цель: формирование представления об элементах и принципах регрессионного анализа.
	Основная литература:
	Гусак, А. А. Теория вероятностей. Примеры и задачи [Электронный ресурс]: учебное пособие / А. А. Гусак, Е. А. Бричикова. — Электрон. текстовые данные. — Минск: ТетраСистемс, 2013. — 287 c. — Режим доступа: http://www.iprbookshop.ru/28244.html



