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BBE/IEHHUE
1. Hesb u 3a1a4u M3y4YeHHs] AUCUUIIMHBI

Henp pucuumiuussl:  GopMupoBaHue Habopa oOImIenpo(ecCUOHANBHBIX  KOMIIETEHIMH
OakanaBpa 1o HampasieHuio noArotoBku 09.03.02 «MHpopMaOHHbIE CUCTEMBI U TEXHOJIOTHI.

3agaun OCBOEHUS TUCLMIUIMHBL: (OpMUpPOBaHME MPEACTaBICHUN O POJIM U MECTE MAaTEMAaTUKU
B COBPCMCHHOM MHUPEC, OTallax pa3BUTUA, YHHBCPCAJIBHOCTU CC MOHATHH | HpeI[CTaBHGHPIfI;
(GopMHpOBaHHE YMEHUN KOHCTPYMPOBAHUS M aHAIM3a MAaTEMAaTUYECKUX MoJieslell 0ObEKTOB, CUCTEM U
IPOLIECCOB IIPU PEIICHHHU 33/1a4, CBSI3aHHBIX cO cepoil Oymyeil mpodeccHoHaIbHON NeITeIbHOCTH;
OBJIQ/ICHUE HAaBbIKAMM TOYHOI'O U CXKaTOI'O BBIPAKEHMS MAaTEeMaTH4YECKOH MBICIM B YCTHOM U
IIUCBbMCHHOM H3JIOKCHHUHU, C HCIIOJIb30BaAHUECM COOTBGTCTByIOIJ.ICfI CHUMBOJIMKH, TCOPETHUYCCKOI'0 M
9KCHEPUMEHTAIBHOIO UCCIIEJOBAHUS B IPO(ECCHOHAIBHON AESITEIbHOCTH.

2. O0opyaoBaHHe 1 MaTepHAJIbI
[IpakTuueckue paboTel 1o aucuuiuinHe «Teopust BepoOSATHOCTEH UM MareMaTudeckas

CTAaTUCTUKA» TIPOBOJATCA B Y4eOHOW ayAWTOPUU C MYJIbTUMEAHA OOOpPYIOBAHHMEM: IPOEKTOD,
KOMIIBIOTED, SKPaH HACTCHHBIN.

3. HammMeHoBaHMe NPAKTHYECKUX pPadoT

Ne HauMeHoBaHMe TeM JMCUMILIMHBI, HX KPaTKOe Oobe N3 Hux
TeMbl co/iep:kaHue M NpaKTH4ecKasi
4acoB MOJAr0TOBKA,
4acoB
4 cemecTp
1 Pemenne  KOMOMHATOpHBIX  3a3/Ja4:  NEPECTAHOBKHU, 4 4
pa3MeneHusl, COYeTaHusl.
2 BeposTHOCTH U ci1y4aiiHbIE POLIECCHI. 4 4

Pemenne 3ala4y Ha HEHNOCPCACTBCHHOC BbIYHUCICHUC
BCPOATHOCTU COOBITHSL.

3 OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEH. 4 4
[IpuMeHEeHHE TEOpEeM CIOKEHUS U YMHOXEHUS IIpH
pELICHUH 3aJau.

3 Pemenne 3amau  Ha mnpuMeHeHHe (opMyn  TOJHOM 4 4
BEpOITHOCTH, hopmyinsl baiieca.

3 Cxema ucneitanuit beprnymnu. HauBeposiTHeiee 4ucio 4 4
MOSIBICHUHM COOBITUS B CXEME MOBTOPHBIX HE3aBHCHUMBIX
WCTIBITAaHUM.

3 [TpuGnuxennsie Gpopmyisl B cxeme bepHyu. 4 4

4 3aKOH pacnpeeneHuss AUCKPETHOMN CIIydallHOW BEJIMYUHBI. 4 4

4 Bbluuciienne 4YMCIOBBIX — XapaKTEPUCTHK JAUCKPETHOM 4 4
CIIy4aifHON BEJTMYUHBI.

5 @OyHKIUN pacrpesieNieHuss U TUIOTHOCTH pacIpeeNeHHs 2 2
BEPOSITHOCTEH HEMPEPBIBHBIX CIIyYaHHBIX BEITMYWH, HX
CBOMCTBA.

) YucnoBble XapaKTEPUCTUKU HENPEPHIBHBIX CIYy4alHBIX 2 2




BCJIMYHH.

! BapuanmonHssie psisibl U UX Tpaduyeckoe H300paxKeHue. 2 2
8 Br16opounsiii MeTos. ToYeUHbIE OIICHKHU. 2 2
9 [lonsitue wuHTEpBaIbHOTO oOllcHUBaHUA. JloBepurenbHas 2 2
BEPOATHOCTh M IMpeneibHas omulOka BbIOOpKU. OlleHKa
XapaKTEPUCTUK TI'E€HEPAIbHOM COBOKYIHOCTH II0 MAaJou
BBIOOpPKE.
10 2 2
CraTtucTudeckas IpoBepKa THIIOTE3.
1 Koppemnsinonnas 3aBHCUMOCTb. Koadduuument 2 2
KOPPEJISIIHH.
12 Jluneitnas perpeccus. KoaddunmenTsl perpeccun. 2 2
Hroro 3a 4 cemecTp | 32 32




4. ConepkaHue NpaKTUHYECKUX padoT

IIpakTuuyeckoe 3anaTHe 1. PelleHne KOMOMHATOPHBIX 3a1a4: NepPeCTAHOBKH,
pa3MellleHHs, COYETAHMSI.

Heasb: ¢opmMupoBaHHE OCHOBHBIX MOHATHH KOMOMHATOPUKA W  METOAOB  PEUICHHUS
KOMOHMHATOPHBIX 3a/1a4 B MPUJIOKEHUH K TEOPUU BEPOSTHOCTEH.

Teopernueckasi 4acThb:

Komb6unaropuka - BeTBb MaTeMaTUKH, U3y4aroliasi KOMOMHALIMU U NTEPECTAaHOBKU MPEIMETOB, -
BosHukia B XVII B. Jlonroe BpeMs Ka3aJloch, YTO KOMOMHATOPHKA JI)KUT BHE OCHOBHOTO pycia
pa3BUTHs MaTEeMaTHKU M ee mpuwiokeHuid. [lomokeHune aen pe3ko HU3MEHWIOCh MOCTE TMOSBICHUS
OBICTPOJCHCTBYIOIINX BBIUMCIUTENBHBIX MAIIMH M CBA3aHHOTO C JTHM paclBeTa KOHEYHOU
maTematuku. Ceiiuac KOMOMHATOpHBIE METOABl MPHUMEHSIIOTCS B TEOPUM CIyYaillHBIX IPOIIECCOB,
CTaTUCTHKE, BEIYUCIUTEIILHOW MaTeMaTHKe, TUIAHUPOBAHUH YKCTIEPUMEHTOB U T. 1.

KomOunaropukoii (0T JaTWHCKOro combinare — COEIUHATH, COYETaTh) HA3BIBAIOT pa3fei
MaTeMaTHKH, B KOTOPOM H3Yy4armOTCA 3aJadd CIEAYIOIIEro THIA: CKOJbKO KOMOHWHALWH,
YIIOBJETBOPSIONINX TEM HJIM UHBIM YCIOBHSIM, MOXHO COCTAaBUTh U3 AJIEMEHTOB IAaHHOTO MHOYKECTBA.

DneMeHTapHBIMH KOMOMHATOPHBIMH KOH(GUTYpPAILMSIMH SIBISIFOTCS COYETaHUs, Pa3MELICHHUS,
nepectaHoBKU. [[msi moncuéra uwuciaa ITHX KOHPUIypaluil HCIONB3YIOTCA TNpaBUia CYMMBI U
POM3BEICHUSI.

IIpaBuio cymmbI:

Ecnu ameMeHT A MOKHO BBIOpPAaTh m crioco0amu, a 35eMeHT B mMoxHO BeIOpaTh k criocobamu,
TO BBIOOp dNieMeHTa A i B MoxHO ocymiecTBUTh m + k cnoco6amu.

O0600111eHrEM IPaBUIIa CYMMBI SIBJISIETCS IPABUIIO IPOU3BEICHUS.

IIpaBuJio mpousBeneHus:

Ecnu snemeHT A MOXHO BBIOpaTh m crocobamu, a Iocje KaXJoro BbIOOpa 3neMeHTa A
aneMeHT B MoxHO BbIOpaTh k crmocoOamu, Torna, yrnopsJoYeHHYIO Mapy 3j1eMeHToB (A, B) MoxHO
BbIOpaTh m*k cnocobamu.

IIpumep 1:

CKOJIBKO TPEX3HAUHBIX YETHBIX YHUCENl MOXHO coctaButh u3 uudp 0, 1, 2, 3, 4, 5, 6, ecnu
(Pl MOTYT HOBTOPSATHCS?

Pemenne: n1=6 (T.K. B KauecTBe NepBOM LU(PBI MOKHO B34Th JI00YI0 1udpy u3 1, 2, 3, 4, 5, 6), n2=7
(T.K. B KadecTBe BTOPOM LU(PBI MOXKHO B34Th JtoOyto mudpy u3 0, 1, 2, 3, 4, 5, 6), n3=4 (T.K. B
Ka4ecTBE TPEThel IU(PPbI MOKHO B3ATh JT00YI0 udpy u3 0, 2, 4, 6). Utak, N=n1*n2*n3z=6*7*4=168.
IIpumep 2:

CKOJIBKO BCEX YETHIPEX3HAUHBIX YMCET MOKHO COCTaBUTh U3 mudp 1, 5, 6, 7, 8?

Pemenne: [lns kaxaoro paspsia 4eThIPEX3HAYHOIO YHMCIIA MMEETCS IMATh BO3MOXKHOCTEH, 3HAYMT
N=5*5*5*5=54=625.

Pasmemenus
Ha3oBéM MHOXKECTBO, co/ieprKaliee n AIEMEHTOB, N-MHOKECTBOM.
ITocnenoBarenbHOCTD (X1, X2, ..., Xk ) AJIHHBI K 0€3 MOBTOPSIOMIUXCS 3JIEMEHTOB U3 3JEMEHTOB
JTAHHOTO N-MHOKECTBA HAa30BEM K-pa3mereHreM.
Ak
O0603HaYUM CUMBOJIOM “"# YHCIO pa3MelleHuid u3 n no k anemenTtoB (ot ¢pan. "arrangement”

k
- pa3Mmertienue). Mcmonp3ys npaBuio IPOU3BeIeHNUs, BEBIYUCIUM YHCIIO AH .
[TycTh mpou3BOIBEHOE pa3MeIeHHe JUTMHEBI k uMeeT BU/I:
(X1, X2, ..., Xk).
DneMeHT X1 MOXKHO BBIOpaTh n crocobamu. [locrme kaxaoro BIOOpa X1 JIEMEHT X2 MOXHO
BBIOpaTh (n-1) crmocobamu. [Tocie kaxxaoro BeIOOpA JIIEMEHTOB X1 U X2 DJIEMEHT X3 MOXKHO BBIOpATh (n-



2) cniocobamu, u T.1. [Tocne Kaxa0ro BbIOOpa 3JIEMEHTOB X1 , X2, ..., Xk-1 DJIEMEHT Xk MOKHO BBIOPATh
n-(k-1)) = (n-k+1) cmoco6amu. Toraa, Mo MpaBUITy MPOU3BEACHHUS, MOCICIOBATEIBHOCTD (X1; X2; , ...,

k
Xk ) MO’KHO BBIOpATh YKMCIIOM CIIOCO00B, paBHbIM n(n-1)(n-2) ... (n-k + 1) :AH .
[Ipou3BeneHue B IEBOW YaCTH PAaBEHCTBA YMHOXKHUM U pa3zienuM Ha (n - k)!, moxyunm

v H
A=tw
AII:

Ecmn B dopyme k = n, To “ & ectp umcno Pn mepectaHoBoxk u3 n 3meMeHTOB Ph=n! (ot
"permutation”- mepecraHoBKa).

IIpumep 3:

CKOJIBKO CYIIECTBYET JIBY3HAYHBIX YHCEJ, B KOTOPHIX HU(pa NECITKOB U nUdpa eNUHUI] pa3THIHbIC U
HEYETHBIE?

Pemenne: T.K. HeueTHBIX HUGpP NATH, @ UMEHHO 1, 3, 5, 7, 9, To 3Ta 3amada CBOAUTCS K BBIOOPY U

PasSMCIICHUIO Ha IBC PA3HBIC MMO3UIUH ABYX M3 IIATH PA3JIMYHBIX III/I(bp, T.C. YKa3aHHBIX YUCCII 6YIICTI
5
A =4-5=20.

Coueranus
K-TI0IMHOKECTBO TAHHOTO N-MHOKECTBA HA3BIBACTCA kK-COUeTaHUEM.

ck ck
O603HauuM yepe3 — = uncio k-couetanuii U3 JaHHBIX h 3NeMeHTOB. DopMyty Uit yncna — #
MOJTy4uM, paccykias cleayoumMm obOpazoM. Eciom kaxiaoe codeTaHue YHOPSIOYUTh BCEMH
BO3MOXKHBIMH CIIOCO0aMH, TO MOJIYIUM BCe K-TIOCTIeIOBATEIBHOCTEH M3 N AJIEMEHTOB, 0€3 ITOBTOPEHUH,
TO €CTh BCe k-pa3merneHus.
WupIMu cioBamu,

C*ekl=A"

Otkyna

"k (kR

C* nln—1n-2).n—k+1)
y =
il
IIpumep 4: CkoabKuMu cioco0aMu YUTaTEIb MOXKET BHIOPATh JABE KHIKKHU U3 IIECTH UMEIOIINUXCS?
Pemenne: Yucino cnoco60B paBHO YUCTY COYETAHUN U3 IIECTH KHUKEK I10 JIBE, T.€. PABHO:

&l 506
Ci=_—=__—-=15
2141 21
[Ipenmonaras, uro n u k - nensie monoxxutenbhubie yncna u 0!=1, chopMmynupyeM OCHOBHBIE
CBOMCTBA COYETAaHUM.

C* A" !




(CHOBHBI¢ CBOHCTEBA CO'IeTAHHE

1]
1. YenoBHAMcE, 9To Cﬂ =1

2 €)=
3. ¢F =gt

=0
3adauu u ynpax;cHenHus.
1.0Onpenenuth, Kakoi OOBEKT KOMOWHATOPHKH MPHUMEHSETCS JUIA PEIIeHHs 3a1add, 00OCHOBATh
BBIOOD.
2.Pemmmts 3a7a4y.
1. CkoJIbKO TpEX3HAYHBIX YETHBIX YHCE MOKHO cocTaBuTh m3 1udp 0, 1, 2, 3, 4, 5, 6, ecnu uudpbl
MOTYT ITOBTOPATHCS?
2. CKOJIBKO CYIIECTBYET MATU3HAYHBIX YHCEII, KOTOPbIE OJAMHAKOBO YMTAIOTCS CJIEBA HAIPaBO U CIpaBa
HaJIeBO?
3. B knacce aecATh npeAMETOB U HATh YPOKOB B JieHb. CKOJBKUMH CIIOCOOAMHU MOXHO COCTaBHUTb
pacricanue Ha OJ1H JICHb?
4. CKOJIBbKUMH crIOcOOaMU MO>KHO BbIOpaTh 4 Jiesierata Ha KoH(epeH1Hto, ecii B rpymnne 20 yenoBek?
5. CkonpKMMH croco0amMM MOXKHO DPAa3jIokKHUTh BOCEMb PAa3JIMYHBIX IHCEM IO BOCBMHU pPa3IMYHBIM
KOHBEPTAM, €CJIA B KAKIbII KOHBEPT KJIAJETCS TOJIBKO OJHO MUCbMO?
6. 13 Tpex MaTeMaTWKOB M JECATH SKOHOMHCTOB HAJl0 COCTAaBUTh KOMHCCHIO, COCTOSIIIYIO M3 JIBYX
MaTEeMaTHKOB U IIECTH SKOHOMHUCTOB. CKOJIBKUMH CITOCOOAMHU 3TO MOXKHO CENIaTh?
7. B xuocke npojaroT 5 BUJOB KOHBEPTOB U 4 BHUJa MapoK. CKOJBKUMH CIOCOOAMHU MOXHO KYNHTh
KOHBEPT U MapKy?
8. CkonbKrMH crioco0amMu MOKHO BBIOpATh TIIACHYIO M coryiacHyto OykBbl 3 cmoBa KOHBEPT?
9. HavasibHUK TpaHCIOPTHOTO 1i€Xa MPUIIacuil HECKOJIBKO YeJIOBEK Ha coBellanue. Kaxaplii yqacTHUK
COBEIlaHUs, BXOJAs B KaOMHET, MOXHMal pPYyKH BceM MNpUCYTCTBYIOIUM. CKOJIBKO YEeIOBEK
Yy4acTBOBAJIM B COBELIAHUH, €CIIH OBLIO BCEro 78 pyKoIoKaTHii?
10. Kppica GexuT 1m0 JTaOUPHHTY, KOTOPBIM YCTPOEH TaK, YTO CHadaja OHa JIOJDKHA BHIOpAaTh OTHY U3
JBYX JBEpEH, 3aTeM OJHY M3 TPEX IABEpPEH, a 3a KAKIOW U3 HUX €€ 0XKUIAKT deTbipe Asepu. [Iponins
JIBEpb, KpbICa HE MOXKET BEpHYTbcAd udepe3 He€ oOpaTHO. CKOJBKMMM pPa3IMYHBIMU MYTSIMHU KpbICa
MOYET MPONTH JTaOUPUHT OT Hayaja o KOHIa?

IIpakTHyeckoe 3ansiTue 2. BeposiTHOCTH M ciay4yaliHble nmpoueccol. Pemenue 3agauy Ha
HeMoCPeACTBEHHOE BbIYHCICHHE BEPOATHOCTH COOBITHS.

Hean: dopMmupoBaHWEe TOHATHNA  KJIACCUYECKOW, TEOMETPHUYECKOH, CTaTHUCTUYECKOU
BEPOSITHOCTH COOBITUS M CITOCO0AX UX BBIYUCICHUS.

Teopernyeckas 4acThb:

BeposITHOCTh - OIHO M3 OCHOBHBIX TNOHATUN TEOPUHM BeposATHOCTEN. CyHIECTBYET HECKOJBKO
onpezaeneHuil sroro noHsTHs. [IpuBenem ompezeneHue, KOTOpoe Ha3bIBaIOT KiaccuueckuM. Jlasee
yKa)keM ci1a0ble CTOPOHBI 3TOTO ONpEAENCHHS M TNPHUBENEM ApPYTUe OINpPEAeieHHUs, MO3BOJISAIOIINE
MPEOA0JETh HEJOCTATKH KJIACCHYECKOT0 ONpeesIeHusI.

Paccmotpum npumep. Ilycte B ypHE comepkUTCS 6 ONMHAKOBBIX, THIATEIBHO MEPEMEIIAHHBIX
apoB, MpUYeM 2 U3 HUX - KpacHble, 3 - cuHUEe U | - Oenbiil. O4eBUIAHO, BO3ZMOXHOCTh BBIHYTH



HayJadyy W3 ypHBI [BETHOW (T. €. KpacHBbId WM CUHMI) map Oosblle, YeM BO3MOKHOCTbH U3BIIEYb
Oenbiit map. MOXKHO JIM OXapaKTEepHU30BaTh 3Ty BO3MOXKHOCTH uucioM? OKa3bIBaeTCs, MOXKHO. DTO
YHCIIO M Ha3bIBAlOT BEPOATHOCTHIO COOBITHUA (TOABIEHUS IBETHOro Imiapa). Takum o00pazom,
BEPOSTHOCTH €CTh YUCIIO, XaPaKTEPUIYIOIIEE CTETIEHb BO3MOYKHOCTH IOSIBIICHUS COOBITHSI.

[TocraBum nepen coboit 3aauy AaTh KOJTUYECTBEHHYIO OLIEHKY BO3MOKHOCTH TOT'O, UTO B3SITHII
Hayaauyy mmap useTHoi. [losiBieHue nBeTHoro mapa OyneM paccMaTpuBaTh B KauecTBE COOBITHS A.
Kaxxaplii 13 BO3MOXKHBIX pPe3yIbTaTOB HCIbITAHUS (MCIBITAHUE COCTOUT B M3BJICUCHUU LIapa U3 YPHDI)
HA30BEMIJIEMEHMAPHBIM UCXO00M (INeMEHMAPHLIM COObimuem). DIIEMEHTApHbIE UCXOJbI 0003HAYNM
yepes [0 000y m .00 B Hamem mnpuMepe BO3MOXHBI CleAylomue 6 3JIeMEHTapHbIX
UCXONOB: [ - mosBuica Oenbiid mmap; o[- - mosBuics kpacueii map; (o000 0-000 -
nosiBWICA CUHUM map. Jlerko BUAETh, YTO 3T MCXOAbI O0pa3yloT MOJIHYIO TpPYHIy MOMapHO
HECOBMECTHBIX COOBITHI (0053aTENbHO MOSBUTCS TOJBKO OJHMH IIap) U OHH PaBHOBO3MOXKHBI (ILap
BBIHUMAIOT Hay/auy, HIapbl OAMHAKOBBI U TIATEJILHO MEPEMEIIaHbI).

Te osnemeHTapHbBlE MCXOABI, B KOTOPHIX HMHTEpECYIOIlee Hac COOBITHE HACTYIIAET,
HA30BEM 0.1a20npusmcmeyowumy 3ToMmy coObITHIO. B HameM mpumepe 61aronpusTCTBYIOT COOBITHIO
A (mOsIBIEHUIO LIBETHOTO mIapa) cieayromue 5 ucxonos: (o000 0-000~000n.

Takum o6pazom, coObiTHe A HaOMIOAAETCS, €CIIM B UCIBITAHUM HACTYMAaeT OJUH, 0e3pa3IuvHO
KaKOW, M3 3JIEMEHTAPHBIX MCXOJOB, OJaronpusTCTBYIOIIMX A; B HameMm npumepe A Habmrogaercs,
ecnu HacTynut [, wim [y, unu Oy, wim O 5, wim [J . B a3TOM cMbicie coObiTue A mofpasaenseTcs
Ha HECKOJBKO 3yieMeHTapHbIX coObrtuid ([0 0000400 0r 000 4); aneMeHTapHOe ke cOOBITHE
HE TMOJpa3JeiseTcss Ha JApyrue coObITUA. B 3TOM cOCTOUT paznuuue MexAy coObiTueM A |
AIIEMEHTAPHBIM COOBITHEM (DIIEMEHTAPHBIM HCXOJIOM).

OTtHoleHNe yucia OIaronpusSTCTBYIOIUX COOBITHIO A 3JIEMEHTapHBIX UCXOAO0B K MX OOIIeMYy
YHCIy Ha3bIBAIOT BEPOSTHOCTHIO coObITHS A W obOo3HadatoT yepe3 P (A). B paccmarpuBaemom
IPUMEpPE BCEro 3JIEMEHTAPHBIX UCXOA0B 6; U3 HUX 5 GaronpusTCTBYIOT coObITHIO A. ClieJoBaTeNbHO,
BEPOSATHOCTb TOTO, YTO B3SITHIM IIap OKaXeTCs LBETHBIM, paBHa P (A) = 5/ 6. D10 uucio u jgaer ty
KOJIMYECTBEHHYIO OLIEHKY CTEIIEHU BO3MOYKHOCTH IOSIBJICHMS LIBETHOIO IlIapa, KOTOPYK) MBI XOTENH
HaiTu. Jlanum Tenepp onpeaeneHue BEPOATHOCTH.

Beposmuocmuvio cobvimusi A Ha3bIBaIOT OTHOILIEHUE YHCIA ONAronpUATCTBYIOIIUX JTOMY
COOBITHIO HCXOJI0B K 00IIEMY YHCITy BCEX PAaBHOBO3MOKHBIX HECOBMECTHBIX 3JIEMEHTAPHBIX MCXO/IOB,
00pa3yIoMX MoNHYo rpynimy. Mtak, BeposSTHOCTb COOBITHS A omnpenensercss GopMmyIioi

P(A)=m/n,

TJIe M - YKCJIO JIEMEHTAPHBIX UCXOJI0B, OIArONPUATCTBYIOMIMX A; N - YHCIO BCEX BO3MOKHBIX
3JIEMEHTapHBIX UCXO0JI0B HUCTIBITAHUSI.

31ech mpeanosiaraeTcs, 4YTO JJIEMEHTapHbIE HCXOABl HECOBMECTHBI, PaBHOBO3MOXHBI U
00pa3yloT NosiHyto rpynmy. M3 onpeaeneHns BEpOSTHOCTH BBITEKAIOT CIEAYIOIIME €€ CBOMCTRA:

CBoiicTBO l. Beposmuocms docmoseprozo cobbimusi pasHa eounuye.

JIeWCTBUTENBHO, €CIIM COOBITHE JTOCTOBEPHO, TO KaX/bIi 3JIEMEHTapHbIM HCXOJ HCHBITAaHHUS
0JIaronmpHUATCTBYET COOBITHIO. B 3TOM cirydae m = n, clieJloBaTeNIbHO,

PA)=m/n=n/n=1.

CBo1iicTBO 2. Bepossmuocmsb He803MOMCHO20 COOLIMUS PABHA HYJIO.

JIeWCTBUTENBHO, €CIH COObITHE HEBO3MOXXHO, TO HU OJUH M3 DJIEMEHTapHBIX HCXOJO0B
UCIIBITaHUs HEe 0JaronpusTcTBYeT coObITHIO. B 3TOM ciydae m = 0, ciegoBarenbHO,

PA)=m/n=0/n=0.

C B o it ¢c T B 0 3.Beposmuocms cnyuaiinoco cobvimus ecmv NOJONCUMETbHOE YUCILO,
3aKAI0YEHHOE MeHCOY HYLeM U eOUHUYEll.

JleficTBUTENBHO, CIy4yailHOMY COOBITHIO OJIAarONMpPHUSTCTBYET JIMIIL YacTh M3 OOILIEro 4ucia
JJIEMEHTAPHBIX UCXO/10B HCTIbITaHus. B 3TOM ciyyae 0 <m < n, 3Haunt, 0 <m/n < 1, ciegoBaTensHO,

0<PA)<I.



Wtak, BeposATHOCTD JI000T0 COOBITHS YAOBIETBOPSAET ABOMHOMY HEPABEHCTBY

0<=P(A)<I.
3adauu u ynpasxicnenus:

1. B amuke umeerca 50 olMHAKOBBIX JAeTalel, U3 HUX 5 OKpauleHHbIX. Hayaauy BbIHMMAarOT
oJIHYy JeTanb. HaliTi BeposSTHOCT TOTO, YTO M3BJICUEHHAs AE€Talb OKAKETCS OKPALICHHOM.

2. bpouiena urpaibHas KocTh. HaiiTu BEpOSATHOCTH TOTO, YTO BBINAAET YETHOE YHUCIIO OUYKOB.

3. Y4acTHUKHU XepeObEBKH TSHYT M3 SIIMKa >XETOHbI ¢ Homepamu oT 1 mo 100. Haiitu
BEPOSTHOCTH TOTO, YTO HOMEP MEPBOTr0 HayAayy U3BICUEHHOTO )KETOHA HE COJIEPKUT HUPHI 5.

4. B Mmemouke nMeeTcsi 5 0OMHAKOBBIX KyOHKOB. Ha Bcex rpaHsx Kakiaoro KyOuka HamucaHa
OJlHa U3 cIeAyrouMXx OYyKB: 0, I, p, ¢, T. HaliTu BEpOATHOCTH TOrO, YTO HA BBIHYTHIX IO OJHOMY H
PacIoJIOKEHHBIX "B OJIHY JIMHHIO" KyOUKOB MOYKHO OYyJIET TPOYECTh CJIOBO "criopT".

5. Ha kax0if U3 1ecT OJMHAKOBBIX KaPTOYEK HareuaTaHa OJHA U3 CIeAYIoNMX OYKB: a, T, M,
p, ¢, 0. KapTouku TmarenpHo nepeMenianbl. HaliTu BEpOSTHOCTH TOTO, UTO HA YETHIPEX, BBIHYTHIX IO
OJIHOH U pacroiOXKEeHHBIX "B OJIHY JMHHUIO" KapTOUKaX MOKHO OyJIeT MpoyYecThb CiI0BO "Tpoc".

6. Ky0, Bce rpanu KOTOPOTO OKpAIlEHbI, PACHHIJIEH HA THICSYY KyOMKOB OJMHAKOBOTO pa3mepa,
KOTOpBIE 3aTE€M TIIATEIbHO NepeMelianbl. HaliTh BEposSTHOCTh TOTO, YTO Hay/Jjauy U3BJICYEHHBIN KyOUK
OyZeT UMeTh OKpAIlIEHHBIX TpaHeil: a) oJiHy; 0) IBe; B) TPU.

7. U3 TmiaTenpbHO NepeMelaHHOro MOJIHOro Habopa 28 KocTed AOMHHO Hayjnady H3BJIE€YEHa
KOCTh. HaliTu BEpOSITHOCTH TOTO, YTO BTOPYIO HayJnady H3BJICYEHHYIO KOCTh MOXXHO MPHUCTABUTH K
NIEPBOIi, €CITM TIepBasi KOCTh: a) OKa3aiach qyoseM; 0) He ecTh Ty0ib.

8. B 3amke Ha oOmieil ocu mATh AUCKOB. KaKAblii MUCK paslieleH Ha IIeCTh CEKTOPOB, Ha
KOTOPBIX HAIIMCAHBI pa3IMYHbIe OYKBBL. 3aMOK OTKPBHIBAETCSI TOJIBKO B TOM CITydae, €CIH KaKIbIH AUCK
3aHMMAaET OJIHO OIpEAENICHHOE IMOJIOKEHHE OTHOCUTENBHO Kopiryca 3aMka. HallTu BepoATHOCTH TOTO,
YTO IPU NIPOU3BOJILHON YCTAHOBKE JUCKOB 3aMOK MOKHO OYJI€T OTKPBITh.

9. Bocemp pa3IMyHBIX KHUT PacCTaBIIAIOTCS Haynady Ha OJHOM mosike. HallTu BeposTHOCTH
TOT0, YTO J[BE OIpPE/ICTICHHbIE KHUTH OKaXyTCsl IOCTABJICHHBIMU PSIIOM.

10. bubanoTreuka cOCTOMT U3 JECATU PA3JIMYHBIX KHUT, IPUYEM MATh KHUT CTOSAT 1O 4 pyOis
KaXKaasi, TPU KHUTH — 110 OJHOMY pYOIIt0 U JiIBe KHUTH — 10 3 pyOis. HaliTu BeposiTHOCTH TOTO, YTO
B3SThbI€ HayJlauy JIB€ KHUTHU CTOST 5 pyOuieit.

11. B nmaptun u3 100 geraneil oTnen TEXHUYECKOTO KOHTPOJISI OOHApYXKHWJI 5 HeCTaHAAPTHBIX
neraned. Yemy paBHa OTHOCHUTENbHAS YACTOTA MOSABIECHUS HECTAHIAPTHBIX AT ?

12. Tlpu ctpenbOe U3 BUHTOBKM OTHOCUTENbHAS 4acTOTa MOMNaJaHus B 1IeJIb OKa3alach paBHOM
0,85. HaiiT uncio nomnagaHuii, eciu Bcero 0b110 Mpou3BeaeHo 120 BBICTPENoB.

IIpakTnyeckoe 3anaTue 3. OCHOBHBbIC Teopembl Teopuu BeposTHoOcTei. IlpumeHnenume
TeopeM CJI0KeHHS] 1 YMHOKCHHS IIPH PellleHUH 3a1a4.

Heab: ¢opmupoBanue mnpeactaBieHUs 00 OCHOBHBIX TeOpeMaxX TEOpUU BEpPOSITHOCTEH U
METOJaX UX MPUMEHEHUS ISl pELICHMs 3a/1a4.

TeopeTnyeckas 4acThb:

Cymmoit nByx coObituii A u B HazbiBaeTcst coObitue C, cocrosimiee B MOSBICHHH XOTS Obl
OJIHOT'O U3 coOnITHIT A i B.
Teopema cnodcenus eeposmuocmelt

BeposiTHOCTP CyMMBI JBYX HECOBMECTHMBIX COOBITHII paBHa CyMMeE BEpOSITHOCTEH 3THX
COOBITHI:
P(A+B)=P(A)+P(B).

B ciyuae, korna coObiTrsi A 1 B coBMECTHBI, BEpOSTHOCTD UX CYMMBI BBIpaXKaeTcsi popMyioi
P(A+B)=P(A)+P (B)—-P (AB),
rae AB — npousBeneHue coobiTuii A u B.



JIBa coOBITHSI Ha3bIBAIOTCS 3aBUCHMBIMH, €CIH BEPOATHOCTh OJIHOTO M3 HHUX 3aBUCHT OT
HACTYIUICHUs] WM HE HACTYIUIeHUs Apyroro. B ciiydae 3aBUCHUMBIX COOBITUN BBOAMTCS IOHSTHE
YCIIOBHOM BEPOSITHOCTH COOBITHSI.

YcnoBuoit  BepoaTHOCTBIO  P(A/B) coObiTHst A Ha3bIBae€TCSI  BEPOATHOCTH  COOBITHS A,
BBIUMCJICHHAs] MPU YCJIOBUU, 4TO coObiTHEe B mpousonuio. Ananoruuno uepe3 P(B/A) o6o3nauaercs
YCIIOBHASI BEPOSTHOCTH COOBITHS B mipu ycloBuM, 4TO COOBITHE A HACTYIUJIO.

[IpousBenennem aByx coObiTHii A u B Ha3zwpiBaeTcsi coObiTHe C, cOCTOAIIEE B COBMECTHOM
MOSIBJICHUU COOBITUS A U coObITHS B.

Teopema ymHodICenus eeposimuocmen

BeposiTHoCTh Tpou3BeieHUsT ABYX COOBITUN paBHA BEPOSATHOCTU OJHOIO U3 HUX, YMHOXKEHHOU
Ha YCIIOBHYIO BEPOSITHOCTh APYTOro MPU HAJTUYUH [1IEPBOIO:

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

CnenctBue. BeposiTHOCTB COBMECTHOTO HACTYIUICHUS JBYX
HE3aBUCHUMBIX COOBITUH A U B paBHa mpou3BeNEeHNIO BEPOSITHOCTEHN 3TUX COOBITHI:

P (AB)=P(A) - P(B).

CnenctBue. Ilpu mpon3BOIUMBIX N OMHAKOBBIX HE3aBUCHUMBIX HCIBITAHHUSIX, B KaXKIOM W3
KOTOPBIX COOBITHE A TOSIBISIETCS C BEPOATHOCTHIO P, BEPOSTHOCTH MOSBICHUS COOBITHS A XOTsSI Obl
onuH pa3 paBHa 1 - (1 - p)n.

3agaum M ynpakHeHus:

1. Menemxep umeer 8 KaHAWAATOB Ul B3ATUSA B IITAT (UPMbI, IpU 3TOM 6 JKEHIIMH U 3
myxuanH. TpeOyercs B3sTh 3 yenmoBeka. KakoBa BEpOSITHOCTH TOTO, UTO MPH MTPOU3BOJIBHOM BEIOOpE 3 —
X IoJielt Oyzaet BeiOpaHa XOTs Obl OZJHA KEHILKHA.

2. B smmke 12 mapoB, U3 KOTOpeIX 3 OenbiX, 4 KpacHBIX U 5 ronyObix. Haymauy m3Bnedensr 3
mapa. Haiitu BeposiTHOCTB, 4TO Bee 3 1m1apa pa3Horo IBera.

3. U3 rpynmsl crymeHTOB, B KoTopoil 18 tonomei m 12 neBymiek, B coBeT (QaxyiabTeTa
n30MparoTcs J1Ba yeraoBeka. KakoBa BEpOSITHOCTh TOTO, YTO CpeAM U30pPAHHBIX OKAXKETCs XOTs Obl OJIMH
IOHOIIIA.

4. B xopzunHe 6 Oenbix M 8 yepHbIXx Msued. Haynauy wusBnekaercs 3 wmsua. Paccuutats
BEPOSITHOCTH

A - Bce 3 Mms1ua OeJible;
B - oguH M4 Oenblif a 1Ba YEPHBIX;
C - Bce TpH MsAYa YEPHBIX

5. KaxkoBa BEposTHOCTH TOT0,4TO MPHU MOJOPACBIBAHUU JIBYX MOHET BBINAJIET XOTs Obl 0/IUH rep06?
Beimmcath npocTpaHCTBO 3JIEMEHTAPHBIX UCXOJIOB.

6. Cpenu 30 6uneToB 5 BBIMIPHIIIHBIX. HauTH BEpOATHOCTH TOTO, YTO CPEAM IBYX BBIOPAHHBIX
HayraJ| OMJIETOB XOTsI OBl OJIMH BBIMTPHIITHBIN

7. Wmeercs 5 Genbix U 8 yepHbIX m1apoB. BeiHumarot nsa. HailiTu BEepOsITHOCTH TOTO ,4TO OHHU
pa3HoOro IIBeTA.

8. Hmeercs 2 ypHBI: B epBOi a OesbIX U b yepHBIX I1apoB; BO BTOPOH ¢ Oenbix U d uepHbIx. 13
Ka)KI0W YpHBI BBIHUMAIOT 10 mapy. Haiitu BeposiTHOCT TOro, uTo 00a 1mapa OyayT 6enbiMu (coObITHE
A) 1 BEpOSTHOCTH TOTO YTO 00a mapa Oy1yT pa3Horo 1sera (coositue B).

9. KakoBa BepoOsSITHOCTH YTO TPH OJHOBPEMEHHOM OpOCaHWH JBYX TPABWIBHBIX HIPATBHBIX
KyOMKOB BBINIABIIIEE YMCIIO OYKOB COCTABUT BEJIMUMUHY PaBHYIO 9.

10. B xop3uHe 6 OenbIx 1 8 YepHbIX Msiuell PaccunTab BEpOSTHOCTh UTO HAyJady B3SITHIE 1B Ms4a
Oenble.

11. B xop3une 6 Oenblx W 8 YEpHBIX OJWHAKOBBIX IO pa3Mepy M Becy ImapukoB. Hayran
BbIOMparoTcs 3 mapuka. PaccuuTarh BEpOSTHOCTH CIEAYIONIMX COOBITHIA:

e Bce Tpu mapuka Genbie;
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e OpuH mapuk Oenblii, a ABa APYrUX YEpHBHIE,;

e Bce Tpu mapuka yepHble

12. TlpaBwiibHBIA WTpaidbHBIM KyOWK Opocaercst 3 pasza. [locumTaTh BEPOSTHOCTH CIEAYIOIIUX
COOBITHI:

e Bce Tpu pa3a BbIIAJIET LIECTEPKA;

e Bce Tpu pa3a BbIIIaJIET OJHO U TOXKE YUCIIO.

13. Tpu pa3za Gpocaercss MOHETa JTOCTOMHCTBOM 5 caHTUMOB. HaliTM BEpOATHOCTH CIIEAYIOIIMX
CITy9aifHBIX COOBITHIA:

e A —“Bce Tpu paza BeImajaeT uudpa’,

e B - “mmudpa Bemaner 1 pa3”,

e C - “mudpa BemaaeT OOIBIIOE YUCIIO pa3, ueM repod”,

e D - “mudpa Beimaner 2 paza’.

14. 13 OykB cinoBa “moiioc” HayraJ BbIOMparOTCcs 1Be OyKBBI JHA 3a Jpyroil. Bemmumcars
IPOCTPAHCTBO 3JIEMEHTAPHBIX UCXO0B.

15. KonTponep, nposepsisi kauectBo 400 uznenuid, ycraHoBuil, 4yTo 20 M3 HUX OTHOCATCS KO 2
COpPTY, a OCTaJIbHbIE K epBoMy. HaliTh yacToTy u3aenuii mepBoro copra, 4acToTy U3Aeauil 2 copra.

16. Crynent 3naer 14 BompocoB u3 20. B Ounere comepxkutcst 3 Bompoca. HaiiTi BEposSTHOCTB
TOTO, YTO CTYJEHT OTBETUT XOTs Obl Ha OJIH U3 HUX.

17. U3 smuka, B kotopoMm 90 rognsix aetaneid u 10 HeromHelx neranedl Haynauyy BbIOpaHbl 10
nerajneil. Paccunrars BEpOSITHOCTb TOT0, YTO BCE BBIOpAHHBIE 1€TAJIU TO/IHBIE.

18. B smuke 20 neraneid, 15 W3 KOTOPHIX OKpamieHbl. M3 smimka BBHIOMPAIOTCS MPOU3BOJIBHBIM
oOpa3om 4 neranu. HaliTu BEpoOSITHOCTb, UTO OHU BCE OKPALLIECHbI

19. B smmke 5 Genbix mapos, 2 Y4epHbIX W 3 KpacHbIX. KakoBa BepOATHOCTB, UTO JIBa BBIHYTHIX
mapa 6yayT OHOIO IIBETa.

20. YCTpOWCTBO COCTOMT W3 ISATH JJEMEHTOB, W3 KOTOPHIX JBa HM3HOMICHHL [lpu BKIIOYEHUH
YCTPOMCTBAa BKJIIOYAIOTCS CIy4alHbIM o0Opa3oM jBa 3seMeHTa. HalTu BeposSTHOCTb TOro, 4TO
BKJIFOUEHHBIMH OKaXYTCSl U3HOIIEHHBIE SJIEMEHTHI.

21. 3 n wmznenuii, cpenu koTopbix k OpakoBaHHbBIX, Haymauy Oepercs k m3nmenmii. Kakosa
BEPOSATHOCTb, YTO BCE OHU OpaKOBAHHbIE

22. B ypHe a Genbix 1 b uepHbIX mapos (a > 2,b >3 )U3 ypHBI BBIHHMAIOT cpa3y 5 mapos. Haiitu

BEPOSATHOCTb P TOTO, UTO 2 U3 HUX OyAyT OENIBIMHU U 3 UEPHBIMHU.
23. UrpanpHas kocTh Opocaercs oJiuH pa3. HaliTi BepoITHOCTH COOBITHIA -

L4 a: Ha KOCTH BBIITAJIO YHETHOC YHUCJIO OYKOB
L4 0:Ha KOCTH BBINAJIO HE MEHEE 5 0UKOB
L4 C: Ha KOCTH BBINAJIO He 0ojiee 5 0UKoB

IIpakTHyeckoe 3ansaTHe 4. PelieHue 3a1a4 Ha NpuMeHeHne (popMy.JI OJTHON BepPOSITHOCTH,
(opmyusl baiieca.

Heab: ¢opmupoBanue mnpeacTaBieHUs 00 OCHOBHBIX TeOopeMax TEOPUM BEPOSITHOCTEH U
METOJaX UX MPUMEHEHUS IS pELICHMs 3a/1a4.

TeopeTnyeckas 4acThb:

BeposiTHOCTE cOOBITHS A, KOTOpPOE MOKET HACTYNUTh JMIIb IMPH MOSBICHUM OJHOTO W3
HECOBMECTHBIX coObITHii-runore3 Bi, Bpy,...,Bn, o0pasyrommx mnonHyio rpymnmy, paBHa cyMMe
IIPOU3BEICHUN BEPOATHOCTEH KaXKIOM M3 TUIIOTE3 Ha COOTBETCTBYIOIIYIO YCIIOBHYIO BEPOSTHOCTH
coObITUs A:

P(A) = P(B1)*Pg1(A) + P(B2)*Pp2(A) +...+ P(Bn)*Pgn(A),
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rie P(B1) + P(B2) +...+ P(Bn) = 1. IlpuBeneHnytoo ¢opMyiny Ha3bIBaIOT (Hopmyaol HOAHOU
8EPOAMHOCIU.
Ecnmu coObiTHe A yKe TPOHM30IUIO, TO BEPOSTHOCTH THUIIOTE3 MOTYT OBITh IEPEOICHEHBI 110
dopmynam baiieca:
IIpumep.
[1aTh KypCaHTOB OJAMHAKOBOE YHCIIO pa3 CTPENISIOT MO OTICIBHBIM MSTH MHUIICHSM. PesynbTar

P(B;)* P, (4)
P(A)

P,(B)= (i=12,...,n)

CTpeJIbOBI TAKOB:

HEPBBIA M BTOPOIl KypCaHTBI TIOPAXKAIOT TPH MHUILICHU M UMEIOT JIBa pomaxa (coobitue Bi);

TPETUil KypCaHT MOpaKkaeT JIBE MUIICHU U HMEET TpU mpomaxa (coositue By);

YETBEPTHIN U ISITHIA KypCaHThI MOPAXKAIOT OJHY MHUILICHb M UMEIOT YeThIpe nmpomaxa (codbitue Ba).
Hayran Oepercsi MMIleHb, OHAa OKa3ajach MOpakeHHOH (coObiTue A). OmnpenenuTh BEpOSTHOCTh

TOTO, 4TO 3Ta MUIIEHb [IOPAXKEHA IIEPBBIM KYPCAHTOM.

Pemenne: P(B1) =2/5, P(B2) = 1/5, P(B3) = 2/5, Pei(A) = 3/5, P2(A) = 2/5, Pg3(A) = 1/5. ITo popmyne

Baiieca onpenenuM HCKOMYIO BEPOSITHOCTb:

P(B,)3 P3 (4

PA(Bl): ( gzg( )

RA&)=2*3 1.2 2.1 0°
55 55 55

3agauu U ynpaxHeHus:

Bapuanm 1. Tlpu uccnepoBaHMM KPUMHHOT€HHOW OOCTaHOBKM B HEKOTOPOM TOpOjE BCe
IIPaBOHAPYIIEHUSI, COBEPIIECHHBIE 3a MOCIEIHNE 5 MECSIEB, ObUIN paclpeieseHbl 0 TPEM I'pynraM B
COOTBETCTBUH C paiioHamu ropoza. B nepsoii rpynmne okaszanocs 70 %, Bo Bropoit — 23 %, B TpeTbel —
7 % Bcex mpaBOHApYyIIEHUH. BepoATHOCTH TOTO, UTO MPaBOHAPYILIUTENIEM SIBISETCS YEJIOBEK MIIAJIIe
25 ner s Kaxao# rpynnsl paBHa coorBeTcTBeHHO 0,6; 0,35 u 0,1. Onpenenuts BEpOSTHOCTH TOTO,
YTO BEIOpPAaHHOMY NPOM3BOJIBHO IPABOHAPYIIUTENIO OKaKETCSl MEHbIIIE 25 JIeT.

BbeiOpaHHOMY MpPOM3BOJIBHO MPABOHAPYLIMTENIO OKa3ajloch MeHblne 25 gser. Haiitu
BEPOSATHOCTH TOTO, YTO 3TOT YEJIOBEK U3 MEPBOU IPYIIIbIL.

Bapuanm 2. CtpenkoBoe otaeneHue noiay4dmsio 10 BUHTOBOK, U3 KOTOPBIX 8 MPUCTPEISHHBIX,
IBe HeT. BeposTHOCTh mnomanaHus B LElNb W3 NPUCTPEINSHHOW BUHTOBKM paBHa 0,6, a u3 He
npuctpensaHoil 0,4. KakoBa BEposSITHOCTB, YTO CTPENIOK U3 HayJauy B3sITOW BUHTOBKH IOMAJET B LIETb
IIPU OZIHOM BBICTpEIIe?

Crpenok nmopasui 1eib. KakoBa BEpOSTHOCTb, YTO OH CTPEJIST U3 IPUCTPEISTHHON BUHTOBKHU?

Bapuanm 3. B paiione 24 yenoBeka 00y4aroTcs Ha 3204HOM (haKyJIbTETe HHCTUTYTA, U3 HUX 6 —
Ha (usuko-maremMatuyeckoMm ¢akynbrere, 12 — Ha arpoHoMHuYeckoM (akyiapTeTe, 6 — Ha
SKOHOMHYECKOM (aKynabTeTe. BepoaTHOCTh YCHENHO cllaTh BCE SK3aMEHbl Ha MPECTOSINEH CecCHH
JUIsL CTYAEHTOB (pu3mko-maremarudeckoro ¢akynbrera paBHa 0,6, arpoHoMuyeckoro ¢akynbrera —
0,76 u sxoHoMuyeckoro ¢axynbrera — 0,8. HaliTi BeposSTHOCTH TOrO, UTO HayJaaudy B3STBHIA CTY/AEHT,
CHABIIMK YCIIEUTHO BCE IK3aMEHBI, OKaXKETCs CTYIEHTOM 3KOHOMHUYECKOro (haKkyibTeTa.

KakoBa BEpOSTHOCTB, UTO CTYJEHT CIACT 3K3aMeH?

Bapuanm 4. B rpynne MWIHIEHCKOr0 KOJuleaka I. DBproKoBO, cOCTOAIIEH W3 PaBHOrO
KOJIMYECTBA IOHOIIEH U JAeByIIEK, 5% Beex roHowel u 0,25% Bcex AeBylleK cTpajatoT JalbTOHU3MOM.
KakoBa BeposITHOCTH TOTO, YTO Hayraj BBIOpaHHOE JIMIO CTpamaeT aanbToHM3MoM? Ecmm Hayran
BBIOpPAHHOE JIMLIO CTPaJaeT AAJIbTOHU3MOM, TO KaKOBa BEPOSATHOCTH TOTO, YTO 3TO FOHOIIA?
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Bapuanm 5. Ha npeanpusiTiy, N3roTaBIMBAIONIEM JIBEPHBIC 3aMKH JIJII aBTOMOOWIICH, TIEPBBINA
nex npousBoaut 25%, Bropoit — 35%, tpernii — 40% Bcex 3aMKOB. BeposTHOCTB, 4TO 3aMOK OyJneT
BCKPBIT YTOHIIMKAMHU, 10 CTaTUCTUKE cocTaBisaeT 5%, 4%, 2% coorBeTcTBeHHO. HaliTu BEpOsTHOCTH
TOTO, YTO B CIy4allHO BBIOPAaHHOM aBTOMOOMJIE C 3aMKaMH JaHHOTO 3aBOJa, OYZET BCKpPBITA JBEPb.
Ecnu 3amok okaszascs B3J0OMaH, KaKOBa BEPOSITHOCTh TOTO, YTO OH OB MPOM3BEIEH B TPETHEM LIEXE
3aBoja’?

Bapuanm 6. Ha npomsinuienHoit 3oue UTK 023/1 paGortaroT nBe Opuraasl pabodux: nepnas
NPOM3BOJUT B CPEAHEM Y4 MPOAYKIIUH C MPOLEHTOM Opaka 4%, BTopast — 4 MPOIYKIHUU C IPOIIEHTOM
Opaka 6%. HaifTu BeposATHOCTb TOrO, YTO B3STOE HAyraja M3Je/Hhe a) OKaKeTcs OpakoBaHHBIM; 0)
M3rOTOBJIEHO BTOPOM OpUrafoi mpu yClIOBUH, YTO U3/IETINE OKAKETCSI OpaKOBaHHBIM.

Bapuanm 7. B mupamuzae 10 BUHTOBOK, U3 KOTOPHIX 4 CHA0XEHBI ONTHYECKUM TPUIICIIOM.
BeposiTHOCTH TOTO, YTO CTPEJIOK MOpPa3uT MHUILEHb IPU BBICTPENIE W3 BUHTOBKH C OINTHUYECKUM
nputenom, pasHa 0,95; mis BuHTOBKU Oe3 ontuyeckoro mpuiena — 0,8. CTpenok nopasuia MUIIEHb U3
Hay/auy B3sTOM BUHTOBKHU. UTO BEpoOsiTHEE: CTPEJIOK CTPEJISI U3 BUHTOBKH C OMTHYECKUM IPHUIEIOM
wiu 0e3 Hero?

Bapuanm 8. B crienmanu3upoBaHHYIO OOJBHHITY TIOCTYIAOT B cpeareM 50% c 3aboneBanneM
T, 30% - ¢ 3a6oneBanuem K, 20% - ¢ 3aboneBanneM M. BeposTHOCTB 1MOIHOTO M3yieueHus 0oae3nu T
paBHa 0,7; nns Oonesneir K u M st BepostHocTH coorBercTBeHHO paBHbl 0,8 u 0,9. Kakosa
BEPOATHOCTh TOTO, YTO MOCTYNUBIIUN OONMBHONM OyneT BbIMHCcaH 310poBbIM? Ecnu 601bHON BHINTKMCAH
3JI0pOBBIM, KAKOBA BEPOSITHOCTH TOTO, UTO ATOT OONBHOMU cTpaaan 3adoneBanueM M?

Bapuanm 9. B xommnbrorepHoil 0a3e JaHHBIX COJEp)KaTCs JaHHbIE 00 yroHax aBTOMAIIUH IO
TpeM paiioHaM ropoja. B cpennem 3a mecsi u3 neporo paiiona nocrynaer 10 cooOmieHuii, U3 BToporo
— 6, u3 Tpethero — 4. BepoATHOCTbh TOT0, YTO yrHaH JIETKOBOW aBTOMOOWIIBb AJSl KaXI0T0 U3 pallOHOB
cootBercTBeHHO — 0,9; 0,8; 0,7. KakoBa BepOsSTHOCTH TOTO, YTO OYEPEIHOE COOOIIeHHEe — 00 YroHe
JerkoBoro aBTomMoOmis? KakoBa BepOSTHOCTH TOTO, YTO YIHAHHBIN JIETKOBOM aBTOMOOWIL U3
TpEeThero paiioHa?

Bapuanm 10. Komanaa cTpeslKoB MWIMLEHCKOTO KoJuleaka ropoja bprokoBo cocrout us 5
YeJIoBeK, TPOE€ M3 HUX MONaaalT ¢ BeposTHocThio 0,8, a n1Boe — ¢ BepositHOcThIO 0,6. Haynauy us
KOMaH/Ibl OepeTcsl CTPENOK U MPOU3BOAUT BBICTpes. KakoBa BEpOsITHOCTh TOTO, YTO CTPENIOK MOMaaeT?
Ecnu ctpesnok monai B 1€k, TO KAKOBa BEPOSITHOCTH, UTO 3TO OJIMH U3 TpeX (OJIMH U3 IBYX)?

IIpakTuyeckoe 3ansaTue 5. Cxema ucnbiTanuii bepuyaan. HauBeposiTHelilee 4mc/io
NMOSIBJICHUH COOBITHSA B CXeMe NOBTOPHBIX HE3aBUCUMBbIX MCIIBITAHUI.

Heab: ¢opmupoBanue mnpeacTaBieHUs 00 OCHOBHBIX TeOpeMaxX TEOPUM BEPOSITHOCTEH U
METOJIaX UX IPUMEHEHUS U1 PELICHUs 3a1a4.

Teopernyeckas 4acrThb:

HcnpiTanue, B pe3ysbTraTe KOTOPOTO OXKUAAECTCS HACTYIJIEHHE MHTEPECYIOIIETr0 HAac COOBITHS,
MO>XHO MHOTOKpPaTHO IOBTOPATH. [JIaBHBIM BOIPOC Ka)XJAOro0 IOBTOPEHHUS — IPOU3OMAECT WIM HE
IIPOU30HAET 3TO coObITHE? A BO BCEH Cepuu MOBTOPEHHM Ba)XKHO 3HATh, CKOJbKO MMEHHO Pa3 OHO
MOXET MPOU30MTH WK He Mpou3oiTu. Hampumep, KakoBa BEpOSITHOCTb, YTO MPH MATH OpPOCAHHIX
MOHETBI «Opel» BbIMaZeT poBHO 4 paza? IlIBeiimapckuii mMarematnk Hawama XVIII Beka ko6
Bepaynnu oO0beaMHUI MOAOOHBIE BONPOCHI B €IMHYIO BEPOSTHOCTHYIO CXEMY, KOTOPYIO IMPHUHATO
Ha3bIBaTh cxeMoil bepHymu.

PaccmarpuBaroT n HE3aBUCHMBIX I[IOBTOPEHUH OJHOIO M TOIO K€ HCIBITaHUSA C JABYMs
BO3MOJKHBIMHU MCXOJAMU: «YCIIEXOM» M «Heynaden». BeposaTHOCTh «ycrexa» paBHa p, a BEPOATHOCTh
Heynauu paBHa q. M3BectHa dopmyna p+q=1. Tpebyercs Haiitu BepoaTHOCTH Pn(X) Toro, 4ro B 3THX
MOBTOPEHMSIX MMPOU3OMAET POBHO X «YCIIEXOBY.
®opmyna bepuymnu:
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P X _Nn—x
Pu)= CnP 4
IIpumep. U3 ypHBI, conepxamieil 2 6enbIx U 6 YepHBIX IIapoB, HayAayy BEIOMPAETCSl C BO3BPALICHUEM
5 pa3 noapsia oauH map. [loxcuuTaTs BEpOSITHOCTh TOTO, YTO 4 pa3a MOSIBUTCS OCIIBIN 11ap.
Pemenne: B mpuBeneHHbIX Bbime oOo3HaueHusix n=8; p=1/4; q=3/4; x=5. ckoMyi0 BEpOSITHOCTb
BBIYHCIIIEM 110 (hopmyiie bepHyu:
4
me)=ci 1] (3)- 2
4)\4) 1024
®opmyna bepHymum npu 3aJaHHBIX YUCIIAX P M N TIO3BOJISET PACCUUTHIBATH BEPOSTHOCTD JIFO0OM
gacToThl X (0 < X < n). Bo3Hukaer ecTecTBEHHBIM BOMPOC, KaKOW 4acTOTe OyAEeT COOTBETCTBOBATH
HanOOJIbIIIast BEPOSTHOCTH?
[Ipeanonoxxum, 94TO Takas 4acTOTa CYIIECTBYET, M MOMBITAEMCS €€ ONPEEIUTh U3 YCIOBHS, YTO
BEPOSITHOCTh 3TOM YaCTOThI HE MEHbIIIE BEPOATHOCTH "MIpeAplaylei" u "mocneayromein" 4acTor:

Pn(X) > Pn (X-1); Pn(X) > Pn (x+1)  (*)

[TepBoe HepaBeHCTBO (*) mpencTaBiIseTCs B BUAC:

C;pan—x > C,f_lpx_lqn_ﬁl

49 P
uro skeusanentio B —X+1 X ypy ¥ spn—px+p . Otcroza cienyer:
(p+g)x<np+p
x<np+p

Pemas BTopoe HepaBeHCTBO (*), HOTyYUM
xznp—q

Taxkum 06pa30M, qaCToTa, HUMCIoIlas HaI/I6OJ'H>IJ_IYIO BEPOATHOCTDH (HaHBCPOHTHeﬁmaH I{EICTOTa),
OIpCACIIACTCA I[BOfIHI:IM HEPABCHCTBOM.
np—q<x<np+p

Eciu np+p — uenoe uucno (Toraa u np—( — LEJ0€ YMCIO), TO JIBE YAaCTOTBI: X=Np—q U X=np+p
00JanaroT HauboJIbIIeH BEPOATHOCTHIO.

3agauu U ynpaxHeHHs:

1. Kaxnpiii nenb akiuu koprnopanuu ABC mogHuMaroTes B LIEHE WM MAIA0T B IIEHE HA OJIMH MYHKT C
BEPOATHOCTSIMU cOOTBETCTBEHHO 0,75 1 0,25. HaliTh BEpOATHOCTH TOTO, YTO aKLUU MOCIIE HIECTU THEN
BEPHYTCS K CBOEH INEepBOHAYAIbHOW IieHEe. [IpHHATH ycnoBHe, YTO M3MEHEHUs LEHbl aKIUU BBEPX U
BHU3 — HE3aBUCHMBbIE COOBITHSI.

2. MoTopsl MHOTOMOTOPHOI'O CaMOJETa BBIXOJAT M3 CTPOS BO BpeMs IOJETAa HE3aBUCUMO OJUH OT
JPYroro ¢ BEPOSTHOCTHIO P. MHOTOMOTOPHBIN CaMOJIET MPOJIOKAET JIETETh, €CIIM paboTaeT He MEHee
MOJIOBUHBI €ro MOTOpoB. [Ipm Kakux 3HA4YeHUAX P JABYXMOTOPHBIM CaMOJET HaAEXKHEN
4EeTBIPEXMOTOPHOTO camMoJeTa?

3. bpuraga u3 gecstu denoBek UAET odenaTh. MimMeroTcs 1Be OAMHAKOBBIE CTOJOBBIC, W KAK/BIN YieH
Opurajpl HE3aBUCHUMO OJMH OT Apyroro WAET obenaTh B JHOOYIO M3 3THUX CTOJOBBIX. Eciu B oHY U3
CTOJIOBBIX CIy4yailHO MpHIET OOJIbIIE MOCETUTENEN, UeM B HEW UMEETCsl MECT, TO BO3HUKAET OYepe/b.
Kakoe HamMmeHblllee YHUCIO MECT JOJDKHO OBITh B KaXKIOW M3 CTOJOBBIX, YTOOBI BEPOSITHOCTDH
BO3HUKHOBEHUsI ouepenu Obuia menbine 0,157
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4.1lyctp BCXOXkeCTh ceMsiH muieHulbl coctaBisier 90%. Uemy paBHa BEpOATHOCTh TOrO, 4TO U3 7
IIOCESIHHBIX CEMSIH B30UIYT 57

5. Ecnu B cembe ueThipe peOEHKaA, YTO BEpOsITHEE: 3TO JBa MAJIbYUKA U JIBE J€BOUKH, UM TpU peOEHKa
OJIHOTO T0JIa ¥ OJUH JApyroro noja? [IpuHSITh BEpOSITHOCTh TOTO, YTO JAHHBIH PEOEHOK — MaJIbUUK,
paBHoii 0,5.

6. Kanutan xopabiusi mepes BbICAIKOW JecaHTa MPUKaszaj BBITYCTUThH MO OEperoBOil mojoce JIMHON
200 meTpoB 20 peaKTHBHBIX CHapsOB, OMAcasCh 3aMaCKMPOBAaHHBIX OTHEBBIX TOYEK. Bionp Oepera B
3eMJII0 OBbLT BPBIT OyHKEp JuinHON 20 METpOB.

a) Haiitu BepossTHOCTH TOT0, 4yTO 4 CHapsAa nmonajiu B OyHKep.

b) Haiiti HauBeposTHEMHIIIEE YUCIIO CHAPSIIOB, MTOMABIINX B OYHKEP.

IpakTuyeckoe 3anaTue 6. [Ipudaun:kennnie gopmynbl B cxeme bepuyiim.

Heab: dopmupoBanue mnpeacTtaBieHUs 00 OCHOBHBIX TeOpeMaxX TEOPUHM BEPOSITHOCTEH U
MCTOJAaxX UX NPUMCHCHUA JIA pCHICHUSA 3a/a4.

Teopernyeckasi 4acTh:

HenocpencrBennoe mnpumeHnenue ¢GopMynbl bepHymmu npu OONBIIOM YHCIE WCIBITAHUN
CBsA3aHO C TPOMO3AKUMH BBIYHUCICHUAMU. HO3TOMy pu 6OJII)HII/IX N BMECTO HCC, KaK IIpaBUJIO
UCTIONB3YIOT NpulmkenHsie hopmynsl [lyaccona u Myaspa-Jlamnaca.

Dopmyna Ilyaccona
Ecin 4ucno ucneiTaHuii N AOCTaTOYHO BEJIMKO, & BEPOSTHOCTH [ JAOCTATOYHO Majla, IPUYEM KX

npou3BeJcHUE a=N-P He MaJo U He Benuko (00bIuHO JoctarouHo ycinoBuid p<0,1; npg<10), o

BeposiTHOCTE P, (M) MoxkHO npuGimikenHo Haiiti 1o popmyie ITyaccona:

a"-e™”
P.(m)= —
m:
Jlokanvnaa meopema Myaepa-Jlannaca

Ecnu ymncno ucnbiTaHuii N TOCTATOYHO BEJIUKO, @ BEPOSITHOCTH P W (] HE OYECHb OJM3KH K
Hym0 (00BIYHO JOCTATOYHO ycmoui N>100; npg>20), To BepostHOCTh P, (M)  MOXHO

npubsmKeHHo HaiiTu o ¢popmyne Myaspa-Jlamnaca:

P, (m)~—

n m'(p(x)’

m-n 1 x
rae X= —p, go(x) = e 2 —¢ynkuus [aycca.
T

a2

Humeepanvnasa meopema Myaepa-/lannaca
B ycnoBusx noxanbHON (opmynsl Myaspa-Jlamnaca BeposiTHOCTE P, (ml <m< m2) TOTO, YTO

YHUCJIO YCIEXOB M 3aK/II0OYEHO MEXIy M, U M,, MOXHO NPUOTMKEHHO HAWTH MO HMHTErpajibHOU
dopmyne Myaspa-Jlamnaca
P(m<m<m,)=0(x,)-®(x,),
—N m, —n

1% -
X, = =—|e
Jnpg 7 (Jnpg N !

3nauenue Qynkuwmii ["aycca u Jlammaca HaxoAsITCs MO TaOIUIIAM.

t2
2dt —dynkuus Jlamaca.

riae X =
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IIpumep. BeposrHocts «cOosi» B pabore TeneoOHHON CTaHIMM NMPU KaxaoMm BbizoBe paBHa 0,007 .
[Moctynuno 1000 Be130BOB. OnpeieInTh BEPOSITHOCTD ICBSITH «COOEBY.
Pemenne: Ilo ycnosuto 3amaun N =1000, m=9, p=0,007 . [Tockoapky N —10CTaTOYHO BEJIUKO, P —

JOCTaTOYHO MaJIo (npq < 7), TO 715 BelYucieHus By, (9) MOJKHO UCTIOJIB30BaTh popmyny [lyaccoHa.
7°.e”
9l

IIpumep. BepoATHOCTHE TOro, 4TO NpPU ABTOMAaTUYECKOM IITAMIIOBKE HW3JEIUN OTIEIBbHOE W3JEIINE
OKakeTcst OpakoBaHHBIM, 1ocTosiHHA 1 paBHa 0,05. KakoBa BeposiTHOCTH TOTO, uTO B naptuu u3 1000

Vmeem a=n-p=1000-0,007 =7, otkyna P, (9)= ~0,1014.

u3zenuii poBHo 40 oxakeTcst OpakOBaHHBIMH?
Pemenue: Ilo ycnosuro 3agaun n=1000, m=40, p=0,05 g=1-p=0,95. Teopetuuecku MOKHO
UCTONB30BaTh Gopmyny beprymin. OgHaKO MONYYEHHOE BBIpAXEHHE OYAET CIMIIKOM TPOMO3IKO,

MIOATOMY yoOHei MPUMEHHUTD JIOKAJIbHYIO bopmyy Myagpa-Jlamnaca.
(npq =1000-0,05-0,95=47,5> 20) ) Tak KaK ‘/npq =./47,5~6,829, TO
40-1000-0,05 40-50
X = = ~-145. X)=@(-145)= 45)~0,1394
(3HaueHue GyHKIIMU HaxXouM 1o Tabnuie). CregoBareiabHoO,
Plooo (40) R L ~ 0,1394 =0,02

-0(~1,45
J47,5 ?(-1.45) 6,892

IIpumep. BeposTHOCTh MonagaHus B I€]b M3 CKOPOCTPEIBHOTO OPYIUsl TPHU OTACIBHOM BBICTpEIIC
paBHa 0,75. HaiiTu BEpOATHOCTH TOrO, uTO Mpu 300 BRICTPENIOB YKCIIO Tonaaanuii OyaeT He menee 210,
HO He 6ozee 2307

Pemenne: Ilo ycrmoBuio 3amauu n=300,p=0,75q=1-p=0,25 m =210,m,=230. MHua

HAXOXJICHUS BEPOSITHOCTH %00(2103ms230) BOCTIOJNIb3YEMCSl MHTETpaIbHON (hopmynoii Myapa-

Jlannaca.
n-p=300-0,75=225, \/npq =4/300-0,75-0,25 = /56,25 ~ 7,5, Torsa
_210-225_-15 . = 230-225_ 5 ¢

J56.25 75

J56,25 7,5
CrnenoBaTeiabHO,

P (210 <m < 230) = ®(0,67) —d(~2) = ®(0,67) + P (2) = 0, 2486 +
10,4772 =0,7258

3agauu U ynpaxHeHHus:

Buumamenvno npoumume ycnosusi 3aoauu u evibepume HysicHyio gopmyny (bepnynnu, Ilyaccona unu
Myaspa-Jlannaca)

1. 3aBox m3rortoBuTenb ornpaBmwi Ha 0a3zy 12000 moOpokadecTBEHHBIX H3Aenuil. Yucino wuzaenuit
MOBPEXJACHHBIX IIPU TPAHCIOPTUPOBKE, cocTapisieT B cpenneM 0,05% . Haiitu BepoATHOCTH TOTO, YTO
Ha 0a3y MOCTyNuT: a) He 0osiee TpeX MOBPEKAECHHBIX U3/IeNNi; 0) XOTs OBl JBE TOBPEKICHHEIE.

2. BeposrHocTh mosiBieHUs1 cOOBITHS A B KakaoM u3 900 He3aBUCHMBIX McTbITaHuid paBHa P =0,8.
Haiit BepossiTHOCTB TOTO, UTO COOBITHE A mpousoiaeT: a) 750 pa3; 6) 710 pas.

3. Bcxoxectp cemsH maHHoro pacteHus pasHa 0,9. Haiitu BepostHocTh Toro, uto u3 900
MOCAYKEHHBIX CEMSIH YUCJIO MPOpPOCHINX 3aKkiatoueHo Mexy 790 u 830.

4. MuieHb COCTOMT U3 TpeX MOMApHO HeMepeceKaromuxcs 30H. [Ipy ogHOM BBICTpesne MO MHILIEHH
BEPOSATHOCTh MOMAaJaHUsl B MEPBYIO 30HY sl AaHHOro crpenika 0,5. [{ns BTOpoil m TpeTed 30H 3Ta
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BEPOATHOCTH COOTBETCTBEHHO paBHbl 0,3 1 0,2. Ctpesiok mpou3BOIUT 6 BHICTPEIIOB 110 MUllleHU. Halitu
BEPOSITHOCTh TOTO, UTO MIPU ITOM OKaXXeTCsl 3 MOIaJjaHus B IEPBYIO 30HY, 2 MOMAalaHus BO BTOPYIO # 1
MIOTIaJIaHUS B TPETHIO 30HY.

5. BeposatHOCTh BBIXOZa U3 CTPOS OJHOTO 3JIEMEHTA YCTPOWCTBA, B TeueHHH { 4yacoB paboThI, paBHA
0,002. KakoBa BeposTHOCTh TOTO, 4TO 3a Bpems t u3 1500 HezaBUCMMO pPabOTAIOMIUX 3JIEMEHTOB
BBIIJIET U3 CTPOs: a) 4 a5ieMenTa; 0) He OoJiee IBYX 3JIEMEHTOB?

6. Cxompko pa3 c BeposTHocThiO 00,0484 MoOXHO oOXugaTh mOsiBIEHUsA coObiTus A B 100
HE3aBUCUMBIX UCTIBITAHUSX, €CJIM BEPOSTHOCTh €r0 MOSIBJICHUS B OT/ICJIbHOM UCIIbITaHUU paBHa 0,5.

7. BeposarHocTh nosiBieHus coObITUS A B KaxxaoM u3 900 He3aBUCUMBIX UcnbITaHuid paBHa P =0,8.

Haiitu BeposiTHOCTH TOTO, 4TO cOoOBITHE A TIpou3oiiieT He Meree 710 pa3 u He Gonee 740.

8. JlBa paBHOCHJIbHBIX IIAXMAaTHCTa UTPAIOT B MIaxMaTbl. YTO BepOsSTHEE: a) BHIUTPATh OAHY MMapTHIO
U3 JIBYX WJIM JBE MapTHH U3 YeThIpeX; 0) BEIMTPATh HE MEHEE JIBYX MapTUN M3 YEThIPEX WM HE MEHEe
Tpex napTuil u3 natu? Huupu BO BHUMaHUE HE MPUHUMAIOTCS.

9. BeposarHOCTh JOMYyCTUTH OMHMOKY Ipu Habope TekcTa, cocrosimero u3 1200 3HaKOB, COCTaBISIET
0,005. HaiitTu BeposSTHOCTH TOTO, YTO MpU Habope OynmeT AomyiieHo: a) 6 omubok; 6) xoTs Obl ogHA
omuoKa.

10. B ropone N wu3 kaxzasix 100 cemeii 85 uMer0T 1BeTHbIE TeseBU30phl. KakoBa BEpOSTHOCTH TOTO,
yto u3 400 cemeit 340 UMEIOT TaKKE K€ TEICBU30PHI.

11. xakoBa BEpOSATHOCTH TOT0, YTO U3 2450 nami, OCBEIIAIONINX YIUIY, K KOHIlY roja OyayT roperb
ot 1500 no 1600 namn? CuutaTh, YTO KaXkaas jamma OyleT TOpeTh B TE€YEHUU I'oJja C BEPOSITHOCTHIO
0,64.

12. B cembe 6 nereil. Haiitu BEepOsSTHOCTH, YTO B JAaHHOW CEMbE HE MEHEE JIBYX MaJbUHMKOB, HO HE
0onee yeTbipex. CUUTATh BEPOATHOCTH POKICHUS MallbYMKa U 1eBOUKH 0,5.

IIpakTnyeckoe 3anaTHE 7. 3aKOH pacnpeeeHUs CIy4aiiHON BeTUYHHBI.

Heab: ¢gopmupoBaHue mpencTaBiIeHHUs O croco0ax MOCTPOEHUS 3aKOHA  pacHpelesieHus
CIIy4allHOH BEJIMYHHBI.

Teopernyeckas 4acThb:

Hapsiny co crmydallHBIMH COOBITUSIMH, OAHMM M3 OCHOBHBIX TOHSTHUH TEOPUU BEPOSITHOCTEH
SBJISICTCSI TIOHATHE CIy4YalHOW BEJIMYMHBI — BEIIMYMHBI, YHUCICHHOE 3HAUYEHHUE KOTOPOW NPHUHUMAET
pa3NMyHble 3HAYEHHS B 3aBUCHUMOCTHU OT pe3yjbTaTa CTOXAaCTUYECKOIO HKCIIEPUMEHTA WJIU OIbITa.
[IpumMepamu ciiyqailHBIX BEJIMUYUH MOTYT SBJISITHCS: YUCIIO TIOPOKHO-TPAHCIIOPTHBIX MPOUCIIECTBUH 3a
CYTKH; KOJIMYECTBO CTYAEHTOB, OMO3JABIIMX HA 3aHATHUS; YUCIO JAKTHJIOKAPT, MOCTYMHBIIUX B
TEUEHUE JHS Ha OSKcnepTusy. [IpuBeeHHBIE TPHUMEPHl XapaKTEPU3YIOT CIy4aiHbIE BEJIUYHHBI,
MMEIOIINE KOJIMYECTBEHHbIE TMapaMeTpbl, T.€. M30JMPOBAHHBIE 3HAYEHUsI C OINPEACICHHBIMU
BepOSTHOCTSIMU. Takue cirydaiiHble BEJIMUMHBI HA3bIBAIOT TUCKPETHBIMH.

Ho ecnu oueHuTh KOJMYECTBEHHO Kak AMCKpeTHYIO BenuuuHy uucio ATII, To Benuumna
WHTEpBaja BPEMEHH MEXIy IOcea0oBaTebHbIMU MoMeHTaMu Hamwuust [J[TII moxxer mpuHUMATH
n000€e 3HaueHUuEe B HEKOTOPOM BPEMEHHOM HMHTEpBAJe — €CTh HEMPEPHIBHOE MHOXKECTBO BO3MOKHBIX
3HAYEHUI paccMaTpuBaeMOl BeIMYUHBI. Takue BeIMYMHBI Ha3bIBAIOT HENPEPHIBHBIMHU.

3axonom pacnpeoenenusi TUCKPETHOW CIyIallHOW BEIMYWHBI HA3bIBAIOT YMCJIO €€ BO3MOXKHBIX
3HAQYEHUI M COOTBETCTBYIOIIMX UM BepOsATHOCTEH. Jlyis mpumepa, e€ciau B3sITh MOHETY U B TEUEHHUE
HEKOTOPOT0 BpeMeHU MmojdpackiBaTh ee, Harpumep 20 pa3, TO B 3TOM cllyyae MOTYT ObITh CHUTYalluH,
yto Bce 20 pa3 MoHeTa Oyzaer oOpaiieHa k BaMm repOom, wiu Beero 19, 18 u 1. A. pa3, BIIOTH A0 TOTO,
4TO MOXET BbIMacTh 20 pa3 u pemka. MOKHO BBIYHUCIUTh BEPOSTHOCTh TOTO, YTO CIy4alHasi BEJIMYMHA
BBIMA/IEHUsT rep0a MpUMeT 3HAueHUs OT HyNs A0 ABaanatu. Ho, kak HaM W3BECTHO, BEPOATHOCTH
NOSIBJICHUS TepOa WM peliky oJlHa U Ta ke U paBHa 1/2. Torna BeposiTHOCTH MosiBIeHUs Tepba 0, 7, 8
pa3 M COOTBETCTBEHHO periek — 14, 13, 12 pa3 Oyayr paBHbI nosiBieHuto repdba — 14, 13, 12 paz u
COOTBETCTBEHHO O, 7, 8 pa3 — pemku. Takum o0Opa3oMm, IJis AUCKPETHOW CIy9allHOW BEITWYUHBI
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CYILIECTBYET OINpEICIICHHbI 3aKOH pacHpelesieHUs, KOTOpBhI MOXeT ObITh 3aJaH TpaduveckH,
aHAJTUTHYECKH U Ta0aMuHO. B mocneaneM ciryyae 3To pacipeaesieHue 3a1aeTcst TAOIUYHO, T1IE€ B OAHOM
CTOJIO1IE 3amucaHbl BCe BO3MOXKHbBIE 3HAYCHUS CIy4YailHOW BEJIMYUHBL, a B JPYTOM - COOTBETCTBYIOIIUE
UM BEPOSITHOCTH.

Uwcrno BeINIaficHA repoa BepositHOCTB Hucno BeINAAEHUN 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 u ynpaskHeHus:

CocTaBuUTh 3aKOH pacipeiesICHUsI BEPOSITHOCTEH CIIy4aifHOW BETMYUHBI X, €CITH:
1) BeposATHOCTH PabOThI KAXKIOr0 U3 4eThipex aBToMoOMiel aBromapka OB/l ropoma Ypromuna 6e3
IIOJIOMOK B TEUYEHHE OlpeaeaeHHoro BpeMmeHu paBHa 0,9; ciydaiiHag BenuuuHa X — YHUCIO
aBTOMOOMIICH, paboTaBIINX O€30TKA3HO;

2) BEpOSTHOCTh POXICHHs Manbuyuka paBHa 0,5; ciydaiiHas BeinuyrMHa X — YKCIO MAaJbYMKOB B
CeMbsIX, UMEIOLINX YeThIPEX JIeTel;

3) BepOSITHOCTH TOTO, YTO TMOKYIATEIb COBEPIIUT MOKYNKY B Marasune 0,4; ciaydaiHas BeTMunuHa X —
YHCII0 NOKYNaTesIei, COBEPIIUBIINX MTOKYIIKY, €CIM Mara3uH MOCETHJIO 3 MOKyHaTes;

4) BeposTHOCTh BhINaJCHHUS Tepba mpu Opocanuu paBHa 0,5; ciydaiiHas BeaMYMHA X — YHCIIO
BBINajieHUH repOa, eciu MoHeTa OpoleHa 5 pas;

5) B norepee Ha kaxasie 100 OwieToB mnpuxomutcs 15 BeMrphIneld (KOJTUYECTBO U pa3mep
BBIMIPBIILIEH NpUBEJeHbI B Tabuule); ciydyaiiHas BennurMHa X — pa3Mep BBIMIpbINIA B JOTepee,
IPUXOAIIETrocs Ha OAUH OUIIET;

Pa3mep Berpeima, $ 20 5 1
KoianuecTBo BhIMTpHIIIEH 1 4 10

6) cpemu 10 moTepeiHbIX OMIETOB UMeETCs 4 OUIIET C BBIMIPBIIIEM, HayAady MOKYIAlOT Ba OHMIICTa;
cnyqaﬁHaﬂ BenuyuHa X — YUCJIO BBIMT'PBIINIHBIX OnIETOB Cp€au KYIIJICHHBIX,

7) OackerOoaMCT aenmaeT TPH MITPadHBIX OpOCKa, BEPOSTHOCTH IMOMAJaHUs MA4a B KOP3MHY MpH
KaxJ1oM Opocke paBHa 0,7; cmydaiiHasi BeJIMUMHA X — YHCIIO TIOTAIaHUK Msiua B KOP3UHY;

8) B maptuu u3 25 KOXKaHBIX KYPTOK 5 UMEIOT CKPBITHIN JAe()EKT, MOKYMAIT TPU KYPTKH; ClydaiHas
BeIMUrHA X — YUCIO0 Je(EKTHBIX KYPTOK CPEeIu KYIJIEHHBIX;

9) BepOATHOCTH TOTO, YTO MPU COCTABJICHUU OYXTaJITepCKOTo OajaHca JomyiieHa onmobka, pasHa 0,3;
ayIUTOPY Ha 3aKJIIOYCHUE TIPEICTABICHO TPU OajaHca MPEANPHUSTHS;, CIydaiiHas BEIHYUHA X — YHCIIO
MOJIOKUTETBHBIX 3aKITFOYCHUN Ha MPOBEpsSeMble OalaHCHhI;

10) w3 20 3aKIFOYEHHBIX, HAXOMAIIMXCS B CJIEACTBCHHOM H30JIITOPE, YETBEPO — MOJIOXKe 25 JeT;
MIPOU3BOJIBHO BBIOUPAIOT 2 3aKIIOYCHHBIX; CIydaliHas BeIMYMHA X — YHCIIO 3aKJIFOUEHHBIX MOJIOXKE 25
JIeT cpey BHIOpAaHHBIX.
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IIpakTuyeckoe 3ansaTHe 8. BpluKMcieHHe 4YHCIOBBIX XAPAKTEPUCTUK JUCKPETHOM
CJIy4aiiHO BeJITUYMHBI.

Heab: ¢dopMupoBaHue NPEACTABICHUNA O 3HAYEHWHM M CHOCO0AX BBIYMCICHUS YHCIOBBIX
XapaKTEPUCTUK JUCKPETHOW CIIy4YalHOW BEJIMYMHBI.

TeopeTnyeckas 4acThb:

XapakTepUCTUKON CpPEIHEr0 3HAYEHUs CIy4alHOW BEJIMYMHBI CIY)KAT MaTeMaTH4eCKOe
OXHMJaHue. MaTeMaTU4eCKUM OKHWJAHUEM JHCKPETHOW CIIy4ailHOM BEIWYMHBI HAa3bIBAIOT CyMMY
IIPOU3BEJICHUI BCEX €€ BO3ZMOXKHBIX 3HAYEHUH HA UX BEPOSTHOCTHU:

M(X) = x1p1 + X2p2 + ... +XnPhn.

Jlucnepcueti cinyd4ailHOM BeNWYMHBI X HA3bIBAIOT MAaTEMaTHYECKOE OKHUJIAHWE KBajpaTa
OTKJIOHEHHSI CIIy4aifHOM BEJIMUMHBI OT €€ MaTEMAaTUYECKOr0 OXKUIaAHUS:

D(X) = M(X — M(X))2.
Cpeonum Keaopamuueckum OmMKIOHeHUeM CIy4alHON BENWYMHBI HA3bIBAIOT KBaJIPaTHBIN
KOPEHb U3 IUCIEPCUH.

3agaum m ynpaskHenusi: (s ciy4yailHOM BeNMUYMHBI M3 33]a4 MPAKTUYECKOrO 3aHATUS 7 HAUTH ee
MaTeMaTUYECKOE OKHUJIAHUE, JUCIIEPCHUIO U CPEAHEE KBAPATUUECKOE OTKIOHEHHUE.

IIpakTnyeckoe 3anaTHe 9. @YHKUMM pacnpenejieHHs] W IUIOTHOCTH paclnpee/ieHust
BEPOATHOCTEH HeNpepbIBHBIX CJYyYailHbIX BEJIMYMH, UX CBOMCTBA.

ean: ¢opmHupoBaHHE OCHOBHBIX MPEJICTABICHUNA O Ha3HAYEHUH M CIIOCO0AX BBIYMCICHUS
(GyHKIMI pacnpeeseHns U INIOTHOCTU HENPEPbIBHOM ciTyyailHOW BETMYHHBI.

Teopernyeckas 4acrThb:

Jlnst HenpepbIBHOM CIy4alHOM BEJIWYMHBI TEPSET CMBICH IOHATHE BEPOATHOCTU KaXJIO0IO
KOHKPETHOT'O 3Hau€HMsl, TOCKOJIbKY TaKUX 3Hau€HHH OECKOHEYHO MHOIO, M U3 YCIOBHS, YTO CyMMa
BEpPOATHOCTEH BCeX 3HAuUE€HUM paBHa 1, cieqyeT, YTO BEPOSITHOCTh KaXIO0Tro (PUKCHPOBAHHOTO
3Ha4YCHUs paBHA HYyIO. [I0dTOMYy OCHOBHBIMH XapaKT€pUCTUKAMH, OIHCHIBAIOIIMMHU IIOBEIACHUE
HENPEpPBhIBHON CIydyallHOW BEIMYUHBI, SBISIOTCS (yHKyus pacnpedenenuss (MHTErpasibHas (QYHKIUS
pacrpefiesieHus1) W MIOMHOCMb — pacnpedeneHusi  BEpOSTHOCTEH  (IMJIOTHOCTh — BEPOSITHOCTH,
muddepentmanbHas QyHKIUS pacpee/iCHUs).

OyHKIMS pacipeieleHUs F(X) IpeJICTaBIsIeT cOOOW BEPOSITHOCTh TOTO, YTO CllydaiiHas
BEJIMYMHA IPUMET 3HaYCHHE, MEHbIIIEEe apryMeHTa 3TOH QyHKIUU:

F(x) =P{X < x}.
[TnoTHOCTH BepOSTHOCTH (TUIOTHOCTH pactpeneneHus) f (X) siBisercs mepBoil MPOU3BOIHOM OT

bynkmn  pacnpenenerms: 1 (X) =F'(X). Tpadux ¢y T (X)  massmaor  xpusoii

pacnpeodeneHus.
[ToHsITHE BEPOSTHOCTU COXPAHSETCS JUISI HETIPEPHIBHOM CITy4ailHOW BETUYHUHBI KaK BEPOSITHOCTh
ee  TOomaJaHus B HEKOTOPBIA  HMHTEPBAJ,  KOTOPYI®D  MOXKHO  ONpPEICIIUTh  TakK:

Pla<X <b}=F(b)~F(a) wm Pla<X <b}=[ (0

Mpumep. [TIOTHOCTS BEPOSTHOCTH CIyJaifHON BEMMUMHbI X HMeeT BUI:
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0, x<0,
f(x)=<C(2x—x?), 0<x<2,
0, X>2.
Haiitu:

1) C; 2) F(x); 3) P{05< X <15}

Pemenne. 1) U3 ycioBus HOPMHUPOBAHHOCTH IUIOTHOCTH BEPOSITHOCTH CJENYET,

I f (x)dx =1. B namem ciydae

—00

2

j C(2x—x*)dx =C(x* — x3/3)‘2 —C(4-8/3) =4C/3=1,
0 0
OTKyJa C= 3/ 4.

2) CBs13b MeXKIY F(X) u f (X) 3anaetrcs GopMynoi F(X) - I f (t)dt-

Hosromy mpu X < 0 F(X) = IOdX =0,
3% 3 1
O<x<?2 F(X)==| (2t -t?)dt ==x* —=x3,
mpr 0 < X < (x) 4£( )t = X"~
3% r
2 X > 2 F(x):zj(zt—tz)dujo-dx:l
0 2
0, x<0,
3, 13
CrenoBarenbHO, F(X):JZX _ZX’ 0<x<2,
1, x=>2.

15
3) P{05<X <15}= 2 [ @x-x*)dx = %(x2 ~x*/3]" = 0,6875.
0,5 0

5

3agaum U ynpakHeHust
1.IIn0THOCTB BEPOSATHOCTH HENPEPBIBHOM CIIy4ailHOM BETMYHHBI X umeer Bu:

ax®, —3<x<0,
f(x) =

0, B OCTABHBIX CITy4JasX.

a) Haiitu 3Hauenue nmapamerpa A . 6) IToctpouTs rpaduk QYHKIUU pacrpeneaeHus F(
B) HaifTu BeposSITHOCTB TOTO, UTO ciyyaiiHas BEeJIMYUHA X pUMeT 3HaueHus u3 uaTepsana (—1; 1).

2.I110THOCTH BEPOSATHOCTH HEMPEPBIBHOW CITyyailHON BETMUUHBI X umeer BUJL:

qTo

X) .
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0, x<2,

f(x)=
() ax¥?, x> 2.

a) Haiitu 3nauenue napamerpa a .
6) ITocTpouts rpaduk GyHKIIUN pacrpeieneHusl.

B) HaliTu BeposATHOCTH TOrO, 4TO Cily4aiiHas BEJIMYMHA X IIPUMET 3HA4Y€HHUs U3 uHTepBaia (3;

4).
X, Xy Xy

3. HeszaBucumple ciydaiiHble BEIMYHHBI MMEIOT HOPMAJIbHBIA 3aKOH

pacupeneneHus € MnapameTpamu m :1, o= 2. PaccmarpuBaerca cnydaiiHas BeJIWYMHA

Y=X+X,+...+ X,
. C nomoumpio HepaBeHcTBa YeObllIeBa OLEHUTh BEPOSTHOCTU

P{3<Y <13} P{|Y-8/>8}

4. [In0THOCTb BEPOSITHOCTH HETIPEPHIBHOM CIIydailHOW BEIMUMHBI X umeer BUJL:

(0 = ax(4—x), 1< x <4,

0, B OCTAIBHBIX CIIyYasx.

a) Haiitu 3nauenue napamerpa a .
0) [Toctpouts rpaduk PyHKIUU pacTipeeeHusI.

B) HaiiTu BeposTHOCTB TOT0, UTO CiIy4aiHas BEeJIMYMHA X IpUMeET 3HaueHus U3 uHTepBaia (3;
5).
5.CnyyaiiHasi BeJIMYMHA X umeer HOPMaJIBHBIA 3aKOH pacrnpeneneHus. M3BectHo, 4To

M (X) = —2, D(X) =1. Haiitu: a) mIOTHOCTh BEPOSTHOCTH CIY4allHOW BEIUYHHBI X uee

smavenns B Toukax X = —1, X =0, X = 2; 6) seposrroctu P{—2< X <0}, P{X >1}.

IIpakTnyeckoe 3anaTue 10. YmncioBble XapaKTEPUCTHKH HENPEPBIBHBIX CJIOy4YalHBIX
BeJIMYMH.

Lean: ¢opmHupoBaHHE OCHOBHBIX MPEJICTABICHUH O Ha3HAYEHHWU M CIIOCO0AX BBIYMCIECHHUS
YHUCJIOBBIX XAPAKTEPUCTUK HENPEPHIBHOM CIIy4aliHOW BEJIMYMHBI.

Teopernyeckas 4acThb:

JInst HenpepbIBHOW Cly4ailHOM BETUYMHBI MAaTEMaTHUYECKOE OXXKHJIAHHE, AUCIEPCUS] U CPEIHEE
KBaJIpaTHUECKOE OTKIIOHEHUE ONPEAEISIOTCS CIeIYIOIINM 00pazoM:

M(X):Txf (x)dXx, D(X):szf(x)dx—(M(X))z, &(X) = /D(X).

IIpumep. ILIOTHOCTE BEPOATHOCTHU CIy4alHON BETMYHHBI X wumeer Bu:

0, x<0,
f(x)=4C(2x-x?), 0<x<2,
0, X2 2.

Beranciauts: M(X), D(X), O'(X)

Pelnenmne:
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37 2 3(2., 1.\ 3 _
M(X):le(zx—x = 2| SX =2 0=Z(16/3—4)=1,
3% 3 2 3
D(X)=—jx2(2x—xz)dx—lz—(x4/2—x5/5 ~1=-(8-32/5)-1=0,2;
43 4 0 4
o(X) =4/0,2 ~0,447.

3ajauu U ynpaxHeHHs :

1.I110THOCTH BEpOSTHOCTH HEMPEPHIBHOM CIIy4alHOU BETMYMHBI X umeer BuK:

ax?, -3<x<0,
f(x)=
0, B OCTaJIBHBIX CIIyYasX.

Haitru M (X)), D(X) u o(X) .

2. Haiitm maTtemMaTudeckoe OXHUJAaHUC U NUCIICPCHIO HOPMAJIbHO pacnpeneneHHoﬁ CJ'Iy‘IEIﬁHOfI

BCINMYHMHBI X , €CJIM U3BCCTHO, YTO

P{X <}=01 P{X >5}=0,2
[TocTpouTh KpUBYIO pacipeieiiCHUsI U HANTU €€ MAKCUMYM.

3.I110THOCTH BEPOSITHOCTH HENPEPHIBHOM CITyyailHOW BETMYUHBI X umeer BUJ:
0, x<2,
f(x)= 2
ax

Haiitu M(X), D(X) Hu G(X)

. X > 2.

IIpakTnyeckoe 3ansaTHe 11. Bapmannonnslie psaabl 1 UX rpaduyeckoe n300pakeHue.

Heas: popMupoBaHNEe OCHOBHBIX MOHATHI MAaTEMAaTHUYECKOW CTATUCTHKH.

Teopernyeckas 4acThb:

Matemaruueckass CTaTHUCTHKA 3aHUMAeTCsl YCTAaHOBJIEHUEM 3aKOHOMEPHOCTEH, KOTOPBIM
NOJUYMHEHBl MAacCCOBbI€ CllyyailHble $IBJI€HHS, Ha OCHOBE OOpabOTKM CTaTUCTUYECKUX JaHHBIX,
MOJIyYEHHBIX B pe3ynbTare HaOmoaeHui. [[ByMs OCHOBHBIMH 33/layaMH MaT€MaTHYEeCKOW CTaTHCTUKH
SIBIISIFOTCSI:

- OTpe/esieHrne Cloco00B cOopa U rPYNIUPOBKH STUX CTATUCTUUECKUX JTaHHBIX;
- pa3paboTKa METOJIOB aHajHM3a IOJIYYEHHBIX JAaHHBIX B 3aBUCUMOCTH OT IieNiell HCClIeOBaHUS, K
KOTOPBIM OTHOCSITCSL:

a) OIEHKAa HEM3BECTHOH BEpPOSTHOCTH COOBITHS, OLIEHKAa HEWU3BECTHOH  (yHKIMHU
pacnpe/eneHus; OleHKa apaMeTpoB pacipeieseH s, BUJ KOTOPOro U3BECTEH; OLIEHKA 3aBUCUMOCTHU
OT APYTUX CIy4ailHBIX BEIUYHH U T.[1.;

0) mpoBepKa CTaTUCTUYECKHUX TMIIOTE3 O BHUJI€ HEM3BECTHOTO PACIpeAeeHUs UM O 3HAYEHUAX
apaMeTpPOB U3BECTHOTO PACHPEICTICHHS.

Jlia pemieHus: 3TUX 337a4 HEOOXOAMMO BBIOpaTh W3 OOJBIION COBOKYMHOCTH OJIHOPOJHBIX
00BEKTOB OIPaHUYEHHOE KOJUYECTBO OOBEKTOB, IO pe3yabTaTaM M3yueHHUs] KOTOPBIX MOXKHO CIeNaTh
IPOTHO3 OTHOCUTEIBHO MCCIETYEMOTr0 ITPU3HAKA ITUX OOBEKTOB.
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OmnpenenyiM OCHOBHBIE MOHATHSI MATEMAaTHUYECKOM CTaTUCTUKY.

T'enepanvras co6oKynHocms — BCE MHOYKECTBO HMEIOLITNXCSL OOBEKTOB.

Bvibopka — Habop 00BEKTOB, Clly4yailHO OTOOPAaHHBIX U3 FeHEPAIbHOW COBOKYITHOCTH.

Obvem cenepanvHou cogokynnocmu N U 00vem 6bl00pKU N — YHCIO OOBEKTOB B
paccMaTpUBaeMON COBOKYITHOCTH.

Buabl BeIOOpKH:

IToBTOpHas — Kaxablii OTOOpaHHBIM OOBEKT Mepes BHIOOPOM CIIEAYIOLIEr0 BO3BpAIAETCS B
TeHepaJIbHYIO0 COBOKYITHOCTb;

becnioBTopHas — 0TOOpaHHBI 00BEKT B FEHEPATIbHYI0 COBOKYITHOCTh HE BO3BpAILlaeTCs.

st TOoro, yToOBl MO MCCIEIOBAHHUIO BHIOOPKH MOKHO OBIJIO C/I€TaTh BBIBOABI O MOBEICHHU
UHTEPECYIOIIEr0 Hac NPU3HAKAa I'€HEPaJbHOM COBOKYIHOCTH, HY)XHO, 4TOOBI BBIOOpKA IPAaBHJIBHO
NpEeCTaBysyia TMPOMOPIUN T'eHEPATbHOW COBOKYIHOCTH, TO €CTh OblIa penpe3eHmamugHoll
(mpencTaBUTENbHOM). YUUTBIBas 3aKOH OOJBIIMX YHCEN, MOXKHO YTBEpXkJaTh, YTO 3TO YCJIOBUE
BBITIOJIHSICTCSI, €CIIM KaXIblii 0OBEKT BBIOpAH CIy4aiHO, MPUYEM JUIS JII000T0 00BEKTa BEPOSITHOCTH
HIOTIAaCTh B BEIOOPKY O/IMHAKOBA.

[TycTs nHTEpECyIOas Hac ciaydvaiiHas BeJIMYMHa X MPUHUMAET B BBIOOPKE 3HAa4eHHUE X1 N1 pas,

k

X2 — N2 pas, ..., Xgx — Ng pa3, Npuyem an =n, rae N — oobem BeIOOpKH. Torma HaOmMomaeMble
i-1

3HAUYCHHS CIyYallHOW BETUYHMHBI X1, X2,..., Xk HA3bIBAIOT BapuaHTaMu, a N1, Ny,..., Ng — YaCTOTaMHU.

Ecnu paszmenuth KaXIyr0 4acTOTy Ha O0bEM BBIOOPKH, TO TMOIYYUM OMHOCUMENbHbIE YaCMOmbl

[TocnenoBarenbHOCT,  BapHaHT, 3alMCAaHHBIX B  TIOPSJKE  BO3PACTaHHs, HA3bIBAIOT
BAapUAIMOHHBIM DPSIOM, a MEpPeYeHb BAPUAHT M COOTBETCTBYIOIIUX WM YaCTOT WJIM OTHOCHUTEIBHBIX
YaCTOT — CTATUCTUYECKUM PSIIOM.

IIpumep 1:

ITpu nposenenuu 20 cepuit u3 10 6pOCKOB UTpaIbHON KOCTH YMCIIO BBHIMAJICHUHN IIECTH OYKOB
okasayiocs paBubm 1, 1,4,0,1,2,1,2,2,0,5,3,3,1,0,2,2,3,4, 1.

CocraBum BapuanuoHubii psa: 0,1,2,3,4,5. Cratuctudeckuit psig st aOCONIOTHBIX U
OTHOCUTEJIBHBIX YaCTOT UMEECT BUJ;

X, 0 1 2 3 4 5
1, 3 2] ] 3 2 1
w, 015 0,2 0,25 015 0,1 0,05

Ecom wmccnepyercs HEKOTOpPBIM HENPEPBIBHBIM INPU3HAK, TO BAapUALMOHHBIA pSJ  MOMKET
COCTOATh W3 OYEHb OOJBIIOrO KOJMYECTBa 4YHucel. B 3TomM ciiyuyae yno0Hee HCHOIb30BaTh
IrPYNIUPOBAaHHYIO BHIOOPKY. JlJis ee MoiydeHusl UHTEepBaJl, B KOTOPOM 3aKJIIOUEHBI BCce HAOII0AaeMble
3HAa4YeHUs NMPU3HAKA, Pa30MBaIOT HA HECKOJBKO PAaBHBIX YAaCTUYHBIX MHTEPBAJIOB JAMUHON h, a 3aTem
HaXOJAT JAJIS KaKJI0T0 YaCTUYHOIO0 MHTEPBANIA Nj — CYMMY YacTOT BapUaHT, NOMABIINX B 1-i MHTEpBAJL.
CocraBieHHass MO 3THM pe3yjbTaTaM TaOiuIla HAa3bIBACTCS 2PYNNUPOBAHHLIM CIAMUCIUYECKUM
PAOOM.

JUist HarIsAHOTO NPECTABICHUS O MOBECHUM MCCIIEyeMON CIy4aiiHOM BelTM4MHBI B BEIOOpKE
MOKHO CTPOUTH paziuuHble Tpaduku. OIUH U3 HUX — MOJUTOH YacTOT: JIOMaHas, OTPe3KU KOTOpOil
COEIMHSIOT TOYKH C KOOpAWHaTamu (X1, N1i), (X2, N2),..., (Xk, Nk), T Xi OTKIAIBIBAIOTCS Ha OCH
abcmuce, a nj — Ha ocu opauHaT. Ecnm Ha ocW OpIMHAT OTKIAAbIBaTh HE aOcoMoTHBIE (hi), a
OTHOCHUTEJIbHBIE (Wi) YaCTOTHI, TO MOJIYYHUM MOJIUTOH OTHOCUTENIBHBIX YaCTOT.

Oransl NepBUYHON 00pabOTKU BBIOOPKHU:
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1.PamxupoBaHue ONBITHBIX JaHHBIX (PAcCIOIOKEHHE 3HAYCHUH NMpHU3HAKa M0 YOBIBAHHUIO WU
BO3pacTaHUIO).

2.YactoTHpli aHanu3 (MOCTPOCHUE CTATHCTUYECKOTO psijia, ONPEICICHUE OTHOCHTEIbHBIX
4acToT).

3.I'pynmnupoBka (4acTOTHas TaOYJISIUS BEIOOPKH).

3ajauu U ynpakHeHHsi:

1. metorcst cnenyromue qaHHble 00 ycrneBaeMocTd 20 CTYACHTOB TPYIIBI MO CTaTUCTHKE B
neTHioro ceccuto: 4,4,3,5,2,2,5,3,3,3,5,3,2,4,3,2,3,5,5, 4. llocTpoiite: psia pactpeneicHus
CTYICHTOB I10 OajyiaM OILEHOK; sl paclpeieieHusl CTYACHTOB I10JI YPOBHIO yCIIEBAEMOCTH, BBIJICIIHB B
HEM [IBe TPYIIbl CTYIEHTOB: HEyCHeBalollue W ycnesaromue. M300pa3ute Kaxablii H3 psAIOB
rpadu4ecKy.

2.IlocTpouTh KPUBYID M THCTOTPAaMMy CYMMBI HAJIOTOBBIX HEYIIAT, 3aUKCUPOBAHHBIX II0
YCIIOBHBIM PETMOHAM CTPaHbl, IaHHbIE 110 KOTOPHIM NPUBEEHBI B TabyuLe (B MIIH. py0.):

21 43 72 84
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.JlaHa rcxo/iHast BIOOPKA MO POCTY U BECY CTYJEHTOB I'PYIIIBL:

Poct 160 168 175 169 170 169 163 166 163 1&0 158 173 162 173 156
Bec 48 58 69 64 69 0 51 a0 67 54 48 58 44 a0 56

Omnpenenure o6beM BbIOOpKU. CoOCTaBbTE pPAHKUPOBAHHBIA W BAPUAIMOHHBIN PANIBI 1O
KKJIOMY U3 TIPU3HAKOB.

4.ITocTpouTh TUCTOTpaMMy Harpy3ku Ha OJTHOTO CIIE€JOBATEINS MO paccaeOBaHHBIM YTOJIOBHBIM
JIeJIaM M0 JaHHBIM TaOIUIIEL:

Toxer 1995 1996 1997 1998 1999 2000 2001 2001 2003
ITo gauanu | 63,2 49,6 41 31,5 32,3 32,4 37,9 34,2 36,2
MBI

[lo  muamm | 17,2 16,9 15,5 15,1 16 17,7 18,2 18,3 19,7
POKYpaTyphl

5.Tpu BapraHTa UCXOJIHBIX JAHHBIX TaOJIHIIBI HIDKE — PE3yNIbTaThl TeIe()OHHBIX IEPETOBOPOB B
MUHYTaX COTPYIHUKOB TpeX OTAENbHBIX CIyX0 B TedeHue paboyero nHs. Tpebyercs cOCTaBUTH
MHTEPBAJIBHBIN Psii pacpeesICHuUsI.

Ne 1 2 3 4 5 6 7 8 9
BBIOOPKHU
Cayxo0a 1 19 2,6 3,1 3,3 2,1 2,0 4,7 0,9 2,8
Cayx0a 2 6,9 11 3,6 1,0 7,0 2,1 8,7 1,0 8,0
Cayxo0a 3 4,7 6,8 3,8 3,1 1,8 7,1 9,2 8,1 4,0
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6. Jlana BeIOOpKa 7,3,3,6,4,3,5,1,2,1,3. [loctpouth BapuanuoHHBIN psin. OnpenenuTsh pazmax
BBIOOPKH.

I[MpakTuyeckoe 3ausitue 12. Boioopounblii MmeToa. ToueuHnbie oleHKH.

Heab: ¢opmMupoBaHne OCHOBHBIX IMOHSTHH MAaTEeMAaTHUYECKOW CTATUCTUKH Tpu 00paboTke
pE3yNbTAaTOB 3KCIEPUMEHTA.

Teopernyeckas 4acThb:

UucioBble  MOKa3aTeNM, XapaKTEpU3YIOIIHUE TE€HEPaIbHYI)  COBOKYIIHOCTb,  HA3bIBAIOT
napamempamu, a  YHCIOBBIE  TOKA3aTelld,  XapakTePU3YIOIIME  BBIOOPKY,—  8blO0POUHBIMU
Xapakmepucmuxamyu Wi cmamucmuxamy. BbpIOOpOYHbIE XapaKTEpUCTHKU SBISIIOTCS MPUOIMKEHHBIMU
OIICHKAMH TE€HEpPAJbHBIX MapaMeTpoB. DTO BEIMYMHBI CIIydailHbIE, BapbUPYIOIIME BOKPYT CBOHUX
napaMeTpoB. OIEHKU TeHepalbHBIX MMapaMeTPOB MO BHIOOPOYHBIM XapaKTEPUCTUKAM MOTYT OBITh
TOYCUHBIMU U UHTEPBAIbHBIMH.

I'eHepanbHble XapaKTEPUCTUKH, WM MapaMETphl, MPUHATO 0003HA4YaTh OyKBaMHU TPEYECKOTO

andaBuTa, a BLIOOPOUHbIE XAPAKTEPUCTHKH - IATUHCKOTO. BbiGopounas cpefusist X sBIAETCS OLEHKO#M
TeHEpAGHON CpefHell @, BHIOOpOYHAs JIMCTIEPCHsS SY—OIEHKOH TeHepanbHOH mucmepcun O 2, a
CpelHee KBaJpaTUYEeCKOe OTKJIOHEHHWE Sx — OLEHKOM craHaapTHoro oTkioHeHus O
XapaKTEePU3YIOLIEr0 TeHEPAIbHYI0 COBOKYITHOCTb. JTO moyeyHble OyeHKY, TIPEICTaBIsoIue co0oil He
UHTEPBAJIbl, a Ynucia («TOUYKU»), BBIYUCIAEMbIE 110 ClTydyaifHON BBIOOPKE.

Tpebosanusn, npedvagnaemole K mOUEUHbIM OUEHKAM.

Bri0opouHble XapaKTepUCTUKU KaK BEJIUYHMHBI Clly4yaillHble, BapbUPYIOLIME BOKPYT CBOMX
reHepalbHBIX TTapaMeTPOB, B OCHOBHOM HE COBIIAIaI0OT C HUMH IO aOCOOTHOM BenmuyuHe. st Toro
YTOOBl CTATUCTUYECKHE OLEHKH JaBall «XOPOIIME» MPUOIMKEHHUS OLIEHMBAEMbIX IapaMeTpoB,
OHHU JOJIKHBI YAOBJIETBOPATH OMNpe/eaeHHbIM TpeOoBaHUAM. OILIEHKH JOJKHBI YJOBJIETBOPATH IO
MEHBIIIEH Mepe CIEAYIOIUM TPeOOBaHUAM: ObITh COCTOATENLHBIMH, 3PPEKTUBHBIMU 1 HECMELICHHBIMHU.

ToueuyHast oleHKa CTATUCTUKHU HA3BIBAETCS COCMOAMENbHOU, €CIAU NPU YBEIUUEHUH 00beMa
BBIOOPKM OHA CTPEMHTCSl K BEIMYMHE TE€HEepaJbHOro mapamerpa. Tak, A TeHepaJbHOM cpenHei
COCTOSITESTLHOM OLIEHKOM SIBJISIETCS] BBIOOPOYHAs! CPEeHsIsl, /ISl TeHEPAbHON JUCIEPCUHN COCTOATENbHOM
OLIEHKOH OyAeT BHIOOpOYHAs TUCTIEPCHSL.

Toueunass oneHka Ha3bIBaeTcsl 9¢hghekmusHol, €Clu OHA HMMEET HAUMEHBIIYIO JUCIIEPCUIO
BBIOOPOYHOTO pactpeieNieHns] 10 CPABHEHUIO ¢ JPYTMMH aHAIOTHYHBIMU OLIEHKaMH, T. €. 00HapyXHBaeT
HAaUMEHBIIIYIO CIIYYalHYIO BapHALHIO.

OneHka Ha3bIBAeTCA HecMeujeHHOol, €CIU MaTeMaTH4ecKoe OXXHMJaHHWe ee BhIOOPOYHOro
pacnpeziesieH!s COBIAAAeT CO 3HaYEHUEM T'€HepaIbHOIO TapaMeTpa.

Bbi0opounas cpenusis

[lycth s m3ydeHus reHepaibHOW COBOKYIMHOCTH OTHOCHTEIBHO KOJUYECTBEHHOTO IpHU3HaKa

X u3BjeyeHa BbIOOpKa 00bEMa N.

BeibopouHoii cpenHel X, Ha3bIBalOT cpelHee apU(pMETHYECKOe 3HAa4eHUE NpU3HaKa
BbIOOPOYHOM COBOKYITHOCTH.

Ecin Bce 3mauenusa Xq, X,,..., X,, IpH3HAKa BBHIOOPKHM 00BbEMa N pa3inUyHBL, TO
_X1+X2 +...+ X,
n

8
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Ecnu xe 3HaueHust npusHaka Xq, X, ,..., X, HMeroT coorBerctBeHHO yactorel fi, f,,...f,, To

zk:xi f,
_ =l

n

3ameuanue. BeiOopouHasi cpeHsis, HailieHHas! 0 JaHHBIM OJHON BBIOOPKH, €CTh, OUEBUJIHO,
omnpenenénHoe yncno. Eciu ke n3Biekars Apyrue BEIOOPKH TOTO ke 00bEMa U3 TO ke TeHepalbHON
COBOKYITHOCTH, TO BBIOOpOYHAs CpeIHsist OyAeT U3MEHATHCS OT BHIOOPKU K BBhIOOpKe. Takum oOpazom,
BBIOOPOUYHYIO CPEJHIOI0 MOXKHO pacCMaTpHBaTh KaK CIy4aifHYIO BEIWYHHY, a, CJICJ0BATEIBHO, MOKHO
TOBOPUTh O PACHpPEICTICHUAX BBIOOPOYHON CpeaHe M O YHCIOBBIX XapaKTEPUCTHUKAX OSTOTO
pacnpezeneHust (€ro Ha3bIBAIOT BBHIOOPOYHBIM), B YAaCTHOCTH, O MATEMaTHYECKOM OXHUIAHUU |
JMCIEPCUH BBIOOPOYHOTO pacIpeieIeHusl.

X

6

Bbi0opounasi iucnepcus
s Toro, yToOBl OXapaKTEpU30BaTh paccesHue HaOI0AaeMbIX 3HAYEHUH KOJIMYECTBEHHOI'O

NpU3HAKa BBIOOPKH BOKPYT CBOETO CPEIHEr0 3HA4YeHUs X,, BBOJISAT CBOJHYHO XapaKTEPUCTHUKY —

8
BLI6OpOLIHy1'O JUCIICPCHIO.

Bri6opounoii aucnepcueii D, naswiBaroT cpennee apudmernueckoe KBajpaToB OTKIOHEHHS
HaOJII0JaeMBIX 3HAYEHMI IPH3HAKA OT UX CPEIHEro 3Ha4eHus X, .

Ecnu Bce 3HaueHus Xy, X, ,..., X,, IpU3HaKa BBIOOPKU 00bEMA N pa3IUUHbL, TO

_Zn:(xi -%,)°
D, =" .

8

n
Ecnu 3Havyenus npusHaka Xy, Xy ,..., X; ©MeroT coorBercTBeHHO yactotel fi, f,,...,f, , mpuuém

fi+f,+.+f, =n,10

Jlerko «ucrpaBuTh» BHIOOPOUYHYIO TUCHIEPCUIO TAK, YTOOBI €€ MaTeMaTHYECKOe 0KH1aHue ObLIO

paBHO reHepaibHOM aucrepcrn. Jloctatoyno st toro ymMmHOkUTh D, Ha 1p00sh . Cnenas a70,

2
MOJIYYMM HCTIPABJICHHYIO TUCIIEPCUIO, KOTOPYIO OOBIYHO 0003HAYAIOT uepe3 S :
k k
T \2 T \2
Z(Xi _Xg) fi Z(Xi _Xg) fi

2 n D n 4 i1

n-1 ° n-1 n n-1
HcnpasnenHas nucnepcus sBIsSeTCs, HECMEIIEHHONW OLIEHKOW M€HEepajbHON JUCIIEPCHH.
Hrak, B KauecTBE OLEHKM I€HEPaJbHOW JHMCIEPCUU MPUHUMAIOT UCIPABICHHYIO TUCIIEPCHIO

K
Z(Xi %)% f,
= .
n-1

S

SZ
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Kpome nucnepcunm [uis XapakTepUCTHUKU PACCEsIHMsS 3HAUYEHUM Npu3HaKka BbIOOpOUYHOH
COBOKYITHOCTH BOKPYT' CBOEI'O CPEAHETO 3HAYEHMsI II0JIb3YIOTCS CBOAHON XapaKTEPUCTUKON — CpeHUM
KBaJJPaTUUYECKUM OTKJIOHECHHEM.

BbIOOpOYHBIM ~ CpEeHMM  KBaJpaTUYECKUM  OTKJIOHEHHEM (CTaHJApTHBIM)  Ha3bIBAOT

KBa/JpaTHbIH KOPEHb U3 BEIOOPOYHOM IUCIIEPCHU: O, = 4/ D 6 -

HJ’I?I OLCHKHU XK€ CPEAHCTO KBAaAPATHYCCKOI'O0 OTKIIOHCHUSA FCHCpaHBHOﬁ COBOKYITHOCTH
HCIIOJIB3YIOT «HUCHPABJICHHOC» CPCAHCC KBAAPATUUYCCKOC OTKIIOHCHHEC, KOTOPOC PABHO KBAaJAPaTHOMY

k
T \2
Z (X —X%,)° f,

KOPHIO M3 UCIIPABICHHOM aucrepeuu: S = ||-= 1 .

n —

K 5 k 5
Z(Xi -X,)" Z(Xi -X)°f
3ameuanue. CpasruBas popmyms D, = = ns? =12 . , BUJHUM, 4YTO
n n—

OHH OTJIMYAKTCA JIUIIb 3HAMCHATCIISAMU. O‘IGBI/II{HO, HpI/I JO0CTATOYHO 60JII)HII/IX 3HAaYCHUAX N O6’I)éMa
BLI60pKI/I BBI60pO‘IHa$I N HUCIIpaBJICHHAA OUCIICPCUU PA3JINYAKOTCA MaJIo. Ha IMPAKTHUKE ITOJIB3YIOTCS
UCTIpaBJIICHHOW Aucniepcueit, ecnu nmpumepHo N<30.

IIpumep. Cpenu CBHHOMATOK XO03flcTBa ObUIO BBIOpaHO 64 CBHHOMATKH, JaHHBIE IO
0IOpOCcaM CpeIi KOTOPBIX CIICAYIOIIHUE:

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.

OHpeI[eJ'II/IM CpCaHCC BbI60p0LIHOG YUCJIO ITOPOCAT B IIOMCTAxX 64 CBUHOMATOK U BBIYUCIUM
MOKa3aTeH BapUalluy I 3TOH BBIOOPKH.

Pemienne:

Bri6opouHas cpefHsis uncia nopocsT B OIopocax:

— in f
X ==\ _528/64=825

2t .

BBI60pO‘-IHa5[ AUCTICPCHA YHCJIa ITOPOCAT:
k
o \2
Z (Xl - Xe) fi
— i=1

n
BBI60quHOG Cp€aAHEC KBAAPATHICCKOEC OTKIIOHCHHUE YUCIIa ITOPOCAT B OITOPOCaX:

0, =+/D, =341 =185 nopocsr.
Hcnpasnennas BbIOOpOUHast TUCTIEPCHS YUCIIa TIOPOCST:

§? = ﬁ D, = 64/63*218 = 3,46

D

6

=218/64 =3,41,

I/ICHpaBHeHHOG CpE€AHEC KBAAPATHICCKOC OTKIIOHCHUEC YHCJIa ITIOPOCAT B OIIOpOCax:

s =~/s? = /3,46 =186 nopocsr.

Wrak, HaMu HaiA€HBI CIENYIONINE TOYSCYHBIC OIIEHKH 110 TaHHOU BBIOOpKE:

TOYEYHAs OL[EHKA CPEJHEro 4ucja MOpOCAT B ONOPOCAx I T€HEPAIbHONW COBOKYIHOCTHU
(TO ecThb 10 BceMy XO3HUCTBY): 8,25 mopocHrT;

TOYEYHAsl OLIEHKA CPEJHETr0 KBAaJAPaTHUYECKOI0 OTKJIOHEHMS 4YHMCIa MOPOCAT B T€HEpalbHOU
COBOKYyIHOCTH: 1,86 mopocsT.

3aga4m U ynpaKHeHHsI:
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[To naHHBIM BBIOOPKH, YAOBJICTBOPSIONICH HOPMAILHOMY 3aKOHY PacIpeIeICHUs], BBIYACITHUTS:
1) BEIOOpOYHOE CpeHee;
2) ucnpaBJIeHHOE BRIOOPOYHOE CpelIHEE KBAIPATUICCKOE OTKIIOHEHHE.
A)80 -1.1 135 100 24 4.1 20.0 124 134 48 7.8 0.0 10.9 13.7 6.6

b)31.6 349 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 38.2 19.9 30.6 24.5 23.2

I10.5 5.5 12.6 27.0 25.0 31.2 159 153 17.4 32.8 30.3 9.5 17.7 164 15.9.

IIpakTuyeckoe 3ansitue 13. IloHsiTHe WMHTEPBAJBLHOIO oLeHUBaHHUs. JloBepuTeabHasi
BEPOSATHOCTh W IpelesibHAs OmMOKAa BbIOOPKH. ONeHKa XapaKTepPUCTHK TeHepaIbHOH
COBOKYIHOCTH 10 MaJioii BLIOOpPKe.

Heab: ¢popmMupoBaHrue OCHOBHBIX MOHSATUN WHTEPBAJIBLHOTO OLIEHWBAHUS U METOJOB OICHKHU
XapaKTePUCTUK TCeHEPAIbHON COBOKYITHOCTH TI0 MAJIOH BBIOOPKE.

Teopernyeckasi 4acTh:

IIpu BBIOOpPKE Majoro oOBEMaA TOUYEYHAS] OICHKA MOXKET 3HAYUTEIHHO OTIUYATHCS OT
OLICHMBAEMOI'0 MapaMeTpa, T. €. MPUBOAUTH K rpyObiM ommbOkam. [lo 3Toi mpuunHe npu HEOOIBIIOM
00BEME BBIOOPKH CIIEAYeT IOJIh30BATHCS HMHTEPBAIBLHBIMHU OIICHKAMHU. HTepBaibHOW HA3bIBAOT
OILICHKY, KOTOpasi OIpeessieTcs AByMs YUCIaMHU — KOHIIAaMU MHTEpBaJa.

*
IlycTh HalimeHHas 10 JaHHBIM BLIOOPKM CTaTUCTHYecKas Xapakrepuctuka ©  cmysxur
OleHKOM Hem3BecTHOro nmapamerpa ® . Bynem cuurare ® mocrosHubM unciom (B Moxer OBITE U

*
ciay4yaiiHOM BenuuuHOM). Slcno, uto ®  Tem Toumee ompenmenser mapamerp ®, uem MeHblIe

* *
abCoIOTHAs BEJIMYMHA PAa3HOCTH ‘@ -0 ‘ Jlpyrumu ciosamu, eciu O >0 u ‘@ -0 ‘ <0, 10

4eM MCHBIIC 5, TEM OIICHKa TouHee. Takum 06pa30M, MMOJIOKHUTECIBHOC YHUCIIO 5 XapaKTCPU3yeT
TOYHOCTH OILICHKH.

*
OI[HaKO CTaTUCTUYCCKUC MCTOABI HEC IMO3BOJAIOT KaTCTOPUICCKU YTBEPKIAATH, YTO OLICHKA ®

< 5; MOKHO JIMIIb TOBOPHUTH O BEPOSITHOCTH ), C KOTOpOP’I

*
YIOBJIETBOPSIET HEPABEHCTBY ‘@ -0
9TO HEPABEHCTBO OCYIIECTBISETCSI.
*
HaéXHOCTBIO (JOBEPUTEIBHOM BEPOATHOCTBIO) olleHKH () mo ®  Ha3BIBarOT BEPOATHOCTE ¥,
~ * .. ..
C KOTOPOM OCYIIECTBIISIETCS HEPABEHCTBO ‘@ -0 ‘< O . OOGBIYHO HAIEKHOCTD OICHKH 3a1aéTCst

Hanepén, mpuyéM B KadecTBe Y OepyT uucio, Onuszkoe K enuuune. Haubomee wacto 3amaroT
HaJIEKHOCTh, paBHYI0 0,95; 0,99 1 0,999.

* *
IlycTb BEpOSITHOCTB TOTO, UTO ‘@ -0 ‘ <O ,paBHa } : Ph@ -0 ‘ < 5J= V.
*
3aMEHHMB HEPABEHCTBO ‘@ -0 ‘ < 0 PaBHOCUILHBIM €MY JBOMHBIM HEPABEHCTBOM

—5<0-0"<5,um O —5<0<0" +5, meen PO —5<0<O" +5]=.
9T0 COOTHOILIICHUC cJIeayer IIOHUMATh TakK: BCPOATHOCTH TOrO, qTo HHTCpBAJI

(® —6,0 +0) zakmouaer B cebe (HMOKpHIBAET) HeW3BeCTHHIH mapamerp @, pasna 7.
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JloBEpUTENIBHBIM HA3bIBAlOT HHTEPBAI (G)* -0, 0 + O0), KOTOpBIii TOKpHIBAET HEU3BECTHBIM
napaMerp ¢ 3aJaHHOM HaJE&KHOCTBIO ) .

JloBepuTebHbIe HHTEPBAJBI JJIsi OLEHKH MATEMAaTHYEeCKOI0 OKMJAaHHUS HOPMAJIBHOIO
pacnpeaeneHus IPU U3BECTHOM O .

Ilycts kOnuuecTBEHHBIM NpHU3HAK X TI'EHEPAIBHON COBOKYIIHOCTH PAaCIpPElENIEH HOPMAJBHO,
npudyéM CpefiHee KBaJpaTUYecKoe OTKIOHEHHE O JTOro paclpeleneHuss H3BecTHO. Tpebyercs
OIIEHHUTh HEM3BECTHOE MATEMATHYECKOE OKHIaHue A 10 BhIOOpouHOM cpenneit X . [ToctaBum cBoeit
3a/1a4ei HaliTU JOBEPUTEIIbHBIC HHTEPBAJIbI, IOKPBIBAIOLIME TapaMeTp a ¢ HaAEKHOCTBIO 7 .

Ecnu ciyuaiiHas BenmuubHa X pacnpeseneHa HOPMallbHO, TO BbIOOpOouHas cpemuss X ,
Hal{leHHass 10 HE3aBHCUMBIM HAOJIONEHUSM, TakKXKe pachpesaeieHa HopMmainbHO. I[lapamerps

pacnpeaciCHus X TaKOBBI:

o o\ O
M(X)=a, o(X)=-2.
Jn
[TpuHsB BO BHUMaHUE, YTO MO YCJIOBUIO HAaM 3a/laHa BEPOSITHOCTh ) , MOJy4YaeM CJICIYIOIIYIO
Gopmyity (4TOOBI TIONYYHTE PaboUyr0 (GOPMYILy, BHIDOPOUHYIO CPEAHIO BHOBb 0003Ha4MM yepe3 X )

P )‘(—t—a<a<>‘(+t—0 =20,(t)=y.

Jn Jn

CMBICII TIOJlyYEHHOTO COOTHOILEHUS TAaKOB: C HAAEKHOCTBIO ) MOXKHO YTBEpXKAaTb, 4TO

,I[OBepI/ITGJ'IBHHﬁ HHTCPBAJI X — IIOKPBIBACT HEU3BECTHBIN ImapamMeTp a; TOYHOCTB

t_O' )_(+t_O'

Jn' o An
t

OLIEHKH 5=—G.

Jn

VkaxeM emg, uto wucno t onpenensercs u3 pasenctBa 2@, (1) =y, um @, (t) :g; 1o
Tabmue (ynkiuu Jlammaca HaXo#AT apryMeHT t, KOTOpOMY COOTBETCTBYET 3HAueHHe (yHKIMH
Y
Jlanunaca, paBHOE —.

Hanéxunocts ¥ =0,95 yka3piBaeT, 4YTO €CIM TMPOU3BEICHO JOCTATOYHO OOJIBIIOE YHUCIIO
BBIOOPOK, TO 95% W3 HUX ompenenseT TaKue IOBEPUTENbHbIE WHTEPBAJbl, B KOTOPHIX MapameTp
NEHUCTBUTENBHO 3aKIIOUEH; JUIIb B 5 % ClydaeB OH MOXET BBINTH 3a TPaHUIBI JOBEPUTEIHLHOTO
WHTEpBaJa.

JloBepuTeibHbIe WHTEPBAJBI [JIsi OLEHKH MATEMATHYECKOr0 OKMIAHUSI HOPMAJIbLHOIO
pacnpenesieHus IPU HEU3BECTHOM O

[TycTh KOMMUYECTBEHHBINM MpU3HAK X TEHEPAIbHON COBOKYIMHOCTH PAaCHpEeéH HOPMANbHO,
npuuéM cpelHee KBaJIpaTHUeCKOe OTKIOHEHHWE O HEU3BEeCTHO. TpeldyeTcs OIEHUTh HEU3BECTHOE
MaTeMaTHYeCKOe OKHUJaHUE & C TOMOIIBIO JOBEPUTEIHHBIX WHTEPBANOB. PazymeeTcs, HEBO3MOXKHO
BOCIIOJIB30BaThCSl  pe3ysbTaTaMH TPEABIAyNIero naparpadga, B KOTOPOM O  IPEINoJaraioch
U3BECTHBIM.
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OKa3bIBaeTCA, YTO IO JAHHLIM BLIOOPKU MOKHO IIOCTPOUTE CIIy4aifHyI0 BEIUUMHY | = S/
/ vt
, Kotopas umeet pacnpenenenre Crerofenrta ¢ K = n-1 crenensamu cBo6obl; 31ech X - BHIOOpOUHAs
CpenHsis, S — «MCIPABICHHOE)» CPE/IHEE KBAIPATHUECKOE OTKIOHEHUE, N — 00BEM BEIOOPKH.
[Mone3ysick pactpenenenueM CThIOJICHTA, HAXOHM:
S - 13

t,
Pl X -“—<a<X+'=|=y.
Jn Jn

ts  ts
3HauuT, JOBEPUTENLHBIN HHTEPBAT | X — —=

\/_ , X + \/_ , IOKPBIBAET HEU3BECTHBIN MapameTp
a C HaAEXHOCTBIO ) .

IIpumep. Cnyyaitnas BennuuHa X — BEC MOJIYTOJOBAJIOT0 MOPOCEHKA B XO3iCTBE (TO €CTh B
reHEepaJIbHOW COBOKYITHOCTH) - pacrpezesieHa HopMmaibHO. 1o BbhIOOpke 00BEMA N = 16 HalaeHbI
BBIOOpOUHast cpefuss X =20,2 KI' ¥ «MCIPABIEHHOE» CPeJlHEe KBAJPATHUECKOe OTKIOHeHne S=0,8 Kr.
OueHuTh HEU3BECTHOE MATEMaTHYECKOE OXHUJIaHWE IPU IOMOIIM JIOBEPUTEIBHOIO HMHTEpBaia C
Han&xHocThio 0,95.

Pemrenne: Hatiném t},. [Tonb3yscek Tabnunei, mo ¥ =0,95 u n = 16 Haxoaum t},:2,13.

Haiiném noBeputenbHbIE TPAHUIIBL:

t,s .
x> 220222398 19774,
Jn V16
t,s .
X+ =202+ 22598 _ 20 626

NIRRT

Wraxk, ¢ HanéxHoCThIO 0,95 HEN3BECTHBIN NTapaMeTp & 3aKIOYEH B TIOBEPUTEIBHOM MHTEPBAJIE
19,774<a<20,626 (kr).

JoBepuTebHbIe HHTEPBAJBI JJI OLEHKH CPEJHEro KBaJApaTH4eCKOro OTKJOHEHUdA O
HOPMAJILHOI'0 pacnpeaeaeHus

IlycTp KONMMYECTBEHHBIM MPU3HAK X TIE€HEPAJIbHOW COBOKYIIHOCTH PaCHpEACNIEH HOPMAJIBHO.
Tpebyercs OLEHUTh HEU3BECTHOE TIEHEpalbHOE CpeJHee KBaJpaTUUYeCKOe OTKJIOHEHHEe O 110
«UCHPABIEHHOMY» BBIOOPOUYHOMY Cpe/IHEMY KBaJpaTUUECKOMY OTKJIOHEHHIO S.

JIOBEpUTENBHBI WHTEpBal, IOKPHIBAIOIIMKM I[apaMeTp O ¢ 3aJaHHON HaAEKHOCTBIO )
HaXOJIAT IO cleayroleit popmyie:

sl-q)<o<s(d+q).

31ech mapaMeTp J ONpeaesioT, MOIb3YIOTCS TaOIUIIeH TPUIIOKEHUS 2, a S HAXOAT 110
BBIOOpKE.

IIpumep. Cryuaiinas BenuunHa X — BEC MOJYr010BajoOro MopoceHka B X03sIicTBe — (TO €CTh B
reHepaJibHOW COBOKYIHOCTH) pacnpenenéH HopMmanbHO. Ilo BbiOOpke o0bEMa N=25 HailigeHO
«HCHPABICHHOE» CpeAHee KBaJpaThudeckoe oTkioHeHue $=0,8 kr. HaliTm noBepuTenbHBIN MHTEpBAa,
MOKPBIBAIOIINK F€HEPAIBHOE CPEIHEE KBAAPATHUECKOE OTKIOHEHUE O C HalE€KHOCTHIO 0,95.

Pemenue: [To Tabmune o manaeM ¥ =0,95 u n=25 naiiném q=0,32.

W ckoMblli TOBEPUTENBHBIN MHTEPBAN TAKOB:

0,8 (1-0,32)< 0<0,8 1(1+0,32), wiu

0,544< 0 <1,056 (xr).
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3ameuanue. Eciu g>1, TO HEpaBEeHCTBO MPUMET BU/L
0<o <s(1+q).

3ajauu U ynpaxHeHHs :
3agaua 1. [lo qaHHBIM BBIOOPKH, YAOBICTBOPSIONIECH HOPMAIBHOMY 3aKOHY pacIpeIecHus,
BBIUHCIIUTD:
1) noBepUTENbHBIM MHTEpPBAN JJisi MaTEMaTHYECKOTO OXUJAHUSA TIPU JOBEPUTEIIbHOU
BEPOSATHOCTH Y,
2) NIOBEpUTEIbHBIM MHTEpBAJI ISl CPEIHEro KBAJAPAaTUUYECKOIO OTKJIOHEHMS JJIsl TOTO XKe
3HAYEHHUS ).

A)y=0.999
8.0 -1.1 135 10.0 2.4 4.1 20.0 12.4 13.4 4.8 7.8 0.0 109 13.7 6.6

Bb) 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
329 344

B) y = 0.999
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 38.2 19.9 30.6 24.5 23.2,

3agaua 2. [Io 7aHHBIM BBHIOOPKH, YIOBJIETBOPSIOUICH HOPMAIbHOMY 3aKOHY pacHpeleleHUs
CO CpEAHUM KBAJI[PaTUYECKUM OTKJIOHEHHEM S , BBIYUCIUTH  JOBEPUTCIbHBIA HWHTEPBAT IS
MaTEMaTUYECKOT0 OXKUIAHUS TIPH IOBEPUTEIHHOM BEPOSTHOCTH .

s=7,7=0.99

134 86 221 23 146 13.0 11.1 294 233 1.7 136 2.1 216 6.1 86 6.6 16.0 11.6 16.6
1.6 15.8 18.9 10.6 11.9 0.1 107 3.8 -3.6 15.4 7.9

45 17.7 10.8 19.6 185 155 9.3 21.7 6.6 10.5 10.4 8.2 16.0 22.6 20.5 11.6 23.2 23.0 95
11.3 14.9 19.9 13.4 13.9 19.5 19.8 21.0 3.2 14.0 19.1

17.9 86 11.2 16.2 13.9 16.2 17.1 7.7 125 2.7 165 20.2 155 145 56 165 12.3 9.9 11.9
17.6 6.6 20.3 9.7 13.2 17.4 5.1 13.0 23.3 6.8 9.8

155 16.2 184 9.2 57 109 88 7.4 162 9.9

IpakTuyeckoe 3anaTue 14. CraTucrtuyeckasi NpoBepKa runores.

Heab: chopMupoBarh HpeaCTaBICHHE O METOAAX M MPHUHIIMIAX MPOBEPKU CTATUCTUYECKHUX
THUITIOTE3.

Teopernyeckas 4acThb:

CratucTruecKoi Ha3bIBAIOT TUIIOTE3Y O BUJIE HEU3BECTHOTO PACIIPEICIICHHS, HIIA O TTapaMeTpax
W3BECTHBIX pactpeeneHuil. Hapsay ¢ BBIABUHYTOM TMIOTE30M paccMaTpUBAaOT M MPOTUBOPEYAILYIO
el rumote3y. Eciu BeIIBHHYTas TUIOTe3a OyIeT OTBEPrHYTa, TO MMEET MECTO MPOTHBOpEUaIas
runore3a. [1o 3Toii mpuurHe 3TH THUMOTE3HI IETECO00PA3HO pa3IudaTh.

HyuieBoil (0CHOBHOH) Ha3bIBAIOT BBLIBUHYTYIO Tunote3y H .

Konkypupyromeil (anbTepHaTUBHOM) Ha3bIBAIOT TUIOTE3Y Hl, KOTOpass IPOTUBOPEYUT

HYJIEBOM.
BoiaBuHyTasi rumore3a MOKeT OBbITh NMPaBUIBHONW WM HENPaBUIbHOM, MOITOMY BO3HUKAET
HeoOxoauMocTh €€ npoBepku. [TockonbKy NMpoOBEpKY MPOM3BOJAT CTATHUCTUUYECKUMH METOJaMHu, €€
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Ha3bIBAIOT CTATUCTHYECKOW. B mTOre crarvcTuyeckoil mpoBEepKU TMIIOTE3bl B JIBYX CIIydasX MOXKET
OBITh IPUHATO HENPABUIBHOE PEIICHHE, T. €. MOTYT OBITh JOMYIIECHBI OIIMOKH ABYX POZOB.

Omnbka nepBoro poaa COCTOUT B TOM, 4TO OyAeT OTBEprHyTa IpaBuibHas runoresa. Omuoka
BTOPOT'O PO/Ia COCTOUT B TOM, UTO OyJET MPUHATA HETIPABHIIbHAS THUIIOTE3a.

JUiss OpoBepKM HYJIEBOW TIMIIOTE3bl HCHONb3YIOT CHENMAIbHO IMOAOOpaHHYIO CllydalHYIO
BEJIMYHMHY, TOYHOE WM NPUOIMKEHHOE pactpesie]IeHne KOTOpoi n3BecTHO. O003HAUNM 3Ty BEIHUUHY
B 1ensx obmuoctu yepes K .

Cmamucmuueckum kpumepuem (MM IIPOCTO KPUTEPUEM) HA3bIBAIOT cliydaiinyio Benuuuny K,
KOTOpasi CIY>KUT JJIs1 IPOBEPKU HYJIEBOM TMIIOTE3BI.

Ilocne BBIOOpa ONpPENENEHHOIO KPUTEPHs MHOXKECTBO BCEX €ro BO3MOXHBIX 3HAYCHUH
pa3dMBaOT Ha JIBa HETEPECEKAIOUINXCS TOAMHOXKECTBA: OJHO M3 HUX COACPKUT 3HAUCHHS KpUTEpHs,
IpY KOTOPBIX HYJIEBas THIIOTE3a OTBEPraercs, a Apyras — Ipyu KOTOPhIX OHA IPUHUMAETCSL.

Kputnueckoii 001acTbio Ha3bIBalOT COBOKYITHOCTh 3HAYEHUI KPUTEPUS, IPU KOTOPBIX HYJIEBYIO
TUIIOTE3Yy OTBEPraroT.

O0651aCThIO MPUHATHS TUIIOTE3BI (00JACTHIO JOMYCTUMbBIX 3HAYEHUI) HA3bIBAlOT COBOKYITHOCTb
3HaYeHUH KPUTEPHUs, IPU KOTOPBIX TUIIOTE3y IPUHUMAIOT.

OCHOBHOW TPUHIIMIT TPOBEPKU CTATUCTUYECKUX THIOTE3 MOXKHO C(HOPMYIHPOBATH TaK: €CIU
Ha0Jr01aeMoe 3HaueHUe KPUTEpHs IPUHAAISKUT KPUTUUECKON 00J1aCTH — THITOTE3Y OTBEPIaroT, €CiH
HAO0JI0JJaeMO€ 3HAYCHHE KPUTEpUsl MPUHAJUICKUT O0JIaCTH NPUHATUS TUIIOTE3bl — THUIOTE3Y
IPUHUMAIOT.

B obmacti cratmcTMKM ¥ OHMOMETPHUHM B YacCTHOCTU TNPHMEHSIOT JIBA BHAA CTATUCTUYECKHX
KPUTEPUEB: napamempuyeckue, MOCTPOCHHbIE HAa OCHOBAaHWU IIApaMETPOB JIAHHONH COBOKYMHOCTH

(HampuMep, X U S%) W TIpeACTaBIsIomye (GYHKIHH STHX TIapaMeTpoB, U Henapamempudeckue,
MPEACTaBIIsIIONIME OO0 (DYHKIIMHU, 3aBUCAIIINE HEMOCPEACTBEHHO OT BAPUAHT JAHHON COBOKYMHOCTH
¢ ux yactoramu. llepBble ciyXar [Js MNPOBEPKHM THUIOTE3 O MapaMeTpax COBOKYITHOCTEM,
pacrpeiensieMbIX 0 HOPMAJILHOMY 3aKOHY, BTOpPbIE — ISl IPOBEPKH pabOYMX THUIIOTE3 HE3aBUCHMO OT
dbopMBI pacmpenieieHlss COBOKYITHOCTEH, M3 KOTOPBIX B3AThl CpaBHHMBaeMble BBIOOPKH. [IpumeHeHue
MapaMeTPUIECKUX KPUTEPUEB CBA3AHO C HEOOXOIUMOCTBIO BBIYMCICHHS BEIOOPOUHBIX XapaKTEPUCTUK —
CpeHel BeMMYMHBI M TOKa3aTelied BapualluM, TOT/a KaK MPU HCMIOJIb30BAHUU HEMapaMeTpUUECKHUX
KPUTEPHUEB TaKasi HEOOXOIUMOCTh OTHAAET.

t-xkpurepnit  Crblogenta (t-pacnpenenenme). AHmmiickuii Maremaruk B. T'occer
(newaTtaBmumiics oy nceBaoHuMoM CThiozieHT), B 1908 r. Hamen 3ak0oH pacnpeaeieHus] BETUYNHBI

t=2 K
olJn’

T. €. HallleJl 3aKOH pacnpeodeienus 3HayeHuil

B KOTOPOH I'eHEpaJIbHBIM IapaMeTp ¢ 3aMEHEH Ha €ro BHIOOPOYHYIO XapaKTEPUCTHUKY Sy,

t= XM
s/+/n-

OtkpeiThiii CTBIOIGHTOM M TEOpPETHUECKH 000CHOBaHHBIN P. dumiepom 3akown t-pacnpedenenus
CIIY)KAT OCHOBOM TaK Ha3bIBAEMOU TEOPHUH MaJlOW BBIOOPKH, KOTOpPAsi XapaKTepU3YyeT pachpeneicHre
BBIOOPOYHBIX CPETHUX B HOPMAJIbHO PACHpeAessIonIeiics COBOKYITHOCTH B 3aBUCHMOCTH OT 0oObeMa
BBIOOpKHU. t-pacmpesiesicHHe 3aBUCHT TOJbKO OT YHCIIAa CTermeHed cBoOomsl K = n—I1, mpuuem c
yBeIMYeHHEeM oObeMa BBIOOpPKH 7 t-pacripereneHue OBICTPO MPHONMKAETCS K HOPMAJIbHOMY C
napamerpamMu ¢ = 0 u ¢ = 1 u yxe npu N>30 He OTIMYAETCA OT HEr0. ITO BUJIHO M3 TAOJHUIIBI
HUKE, B KOTOpOW TMpUBEACHBI TaOYyIMpPOBaHHbIE 3HAUEHUS t-pacmpeneneHUs U HOPMAIbHOTO
pacrpeaeseHns UIsl pa3HbIX 3HadYeHuH t.
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HopMupoBaHnHoe OTKJIOHeHHe t
Pacnipenenenue
0,5 1.0 15 2,0 2,5 3,0 3,5

Hopmanbhoe 0,383 | 0,683 | 0,866 | 0,955 | 0,988 0,997 0,9995
CThl0/ICHTA TPU 0,333 | 0,577 | 0,728 | 0,816 | 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 | 0,683 | 0,866 | 0,955 | 0,988 0,997 0,9995

Oyenxa paznocmu cpeoHux. CpaBHUBas APYT C APYrOM JBE HE3aBUCUMBIE BBIOODKHU,
B3SThIE U3 HOPMAJIBHO paclpeeIsIouIuXcsi COBOKYIMHOCTEH ¢ mapaMeTpamMu w1 U u2. PasHocThb
U1- {2 ITHX MapaMeTpoB 006o3HaunM uepes D, To ecTh u1- u2=D, a AUCHEpCHIO 3TOM Pa3sHOCTH 02D.
3HadYeHUs TeHEPaJIbHBIX MapaMeTPOB HEM3BECTHBI, OJHAKO IO BBIOOPKAM MBI MOXEM HAUTH

BCIHWYHUHBI BBI60pO‘{HLIX CpCIHHX U Pa3HOCTb MEXKAY HUMH X, — X, , KOTOPYIO 0003HaYUM d, TO

ecte Xy — X, = d.
Hyneas rumotesa CBOAMUTCS K MPEAMNOJIOKEHHIO, UTO 41=u2, To ecTb D=0. Kputepuewm s
NpOBEepPKHU Ho-rUMOTE3hI CIYKUT OTHOIIICHHUE

t=— d— (s — 1)
Sq
rae t — NepeMeHHas BelMuMHA, Cledyomas t-pacrpenenennio CTBIOJEHTAa C YACIOM

cTenenei cBo0oabl K = Ny +N2 — 2, a Sp - ommOKa yka3aHHOW pa3HOCTH, a N1 | N2 - 00bEMBI IIEPBO U
BTOPOi1 BELIOOPOK COOTBETCTBEHHO.

Tak kak, cormacHo Ho-runorese, p1=p2, TO t-KpuTepuil BbIpa’kaeTcsi B BHUAE OTHOIIEHUS
Pa3HOCTH BBIOOPOYHBIX CPEIHHUX K CBOEH olIMOKe, T. €.

Ho-rumoresy  oTBepraror, eciau (akTHUYECKH YCTAHOBJIEHHAs  BeJIMYMHA -KpuTepus
(o603Hauaemas ty) MpeB30iIeT WK OKaXeTCcsl paBHOW KPUTHUECKOMY 3HAUYEHHUIO {kp 3TON BEIUUMHBI
JUIsl IPUHSATOTO YPOBHSI 3HAYMMOCTH ¢ U YKCIIA cTeneHel cBo0oasl K = Ny +N2 — 2, T. €. Ipu yCJIOBUH
t(j) > tkp.

OmubKy pasHOCTU CPEHUX Sp OMPEIEINIIOT 1o hopmyIe:

. _ D06 =x) D (6 = %) (n +n,

n+n,—-2 nn,

Ipumep. N3yvyanu BausiHue KoOanbpTa HA MacCy Teya KpoauKoB. OMBIT MPOBOIMINA HA IBYX
rpynnax >KUBOTHBIX: OINBITHOM M KOHTPOJbHOW. BblIM ucciaenoBaHbl KPOJMKU B BO3pacTte OT
IOJIyTOpa 10 ABYX MecsueB, maccoi tena 500—600 r. OnbeIT mpoaopKalcs IMOJTOpa Mecsua.
JKuBOTHBIX 00€uX TpyMI coJepkKadu Ha OJHOM U TOM K€ KOPMOBOM parinoHe. OTHAKO OMBITHBIE
KPOJIMKH B OTJIMYME OT KOHTPOJBHBIX €XKEIHEBHO IMOJydaldu M00aBKY K palOHY B BHUJE BOJHOTO
pactBopa mo 0,06 r xjopucrtoro kobambTa Ha 1 Kr XHMBOW Macchl Teina. 3a BpeMs OIbITa
JKUBOTHBIC JJAJIA CJIEAYIONIME TPUOaBKH )KMBOU MacCCHI TeJa:
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[Ipusecsl, r OtkioHeHus ot cpenneld  |KBaapaTbl OTKIOHEHHMIA
apudmernyeckon
OITBIT KOHTPOJIb OIIBIT KOHTPOJIb OIIBIT KOHTPOJIb
(Xi _X_l) (Xj _X_z) (Xi _Z)2 (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 o4 4 2916
561 530 77 4 5929 16
680 490 42 36 1764 1296
630 580 8 54 64 2916
470 56 q 3136
x=5104 X=4734 — — X =18 174 ¥ =28632
X, =638 X, =526 — — 2 =46806

Cpenuue apupMeTHIECKUE TIPUBECOB:
B onbiTe X, = 5104/8= 638 r,

B KOHTpOIE X_2=4734/9 = 526 r. Pa3nuna X_l—g =d = 112 r. YroObl ycTaHOBHTb,
JIOCTOBEpHA WUJIU CIy4yallHa 3Ta pa3HUIA, HY>)KHO ONpPEAeIUTh OIIMOKY Pa3HOCTH CPEHHUX !

Sp = | 2000 (849 _ 17368 ~ 97,14,
8+9-2 ( 8-9

Ortcrona ty = 112/27,14=4,1.

ITo Tabmuie mis ypoBHs 3Haunmoct o = 0,01 u yucna crenenei cBo6oasr kK = 9+8—2= 15
HaxomuM tkp = 2,95. Tak kak tp > tkp, HyJeBas rumore3a ONpPOBEpPraeTcs Ha BHICOKOM YpPOBHE
sHauunmoctu (P<0,01). PasHuma Mexay cpeaJHUMH BEeIHMYWHAMU OTBITAa U KOHTPOIS OKa3aiachk
B BBICIIEHN CTENEHH JOCTOBEPHOM.

[IpaBunbpHOE MTPUMEHEHHE MapaMETPUUECKUX KPUTEPUEB I MPOBEPKU CTATUCTHUYECKHUX TUIIOTE3
OCHOBAHO Ha MPEAMOJONKCHUH O HOPMAILHOM PpACIpPEICIICHHA COBOKYITHOCTEH, M3 KOTOPBIX B3STHI
cpaBHUBaeMble BBIOOpPKU. OJHAKO ATO HE BCErJa MMEeT MECTO, TaK KaK He Bce OMOJIOTHYECKHUe
NPU3HAKHA PaACIPEACIAIOTCS HOPMaJIbHO. HeMaaoBaXKHBIM SBIIIETCS M TO OOCTOSITEIBCTBO, YTO
UCCIIEZIOBATEIO MPUXOIUTCS UMETH JIEJIO HE TOJBKO C KOJTUYECTBEHHBIMHU, HO M C KQUeCTBEHHBIMU
MPU3HAKAMU, MHOTHE M3 KOTOPBIX BBIPAXKAIOTCS MOPSIKOBEIMH HOMEpaMH, HHJICKCAMU W JAPYTUMHU
YCJIIOBHBIMH 3HaKaMH. B Takux ciydasx HE0OXOIUMO UCTIOIb30BATh HenapamempuyecKue Kpumepuu.

M3BecTeH menblii psiji HemapaMeTPUUYECKHX KPHTEPUEB, CPEId KOTOPBIX BHIHOE MECTO
3aHUMAIOT TaK Ha3bIBAEMBIE PaH208ble Kpumepuu, TPUMEHEHHE KOTOPBIX OCHOBAHO HAa PaHXUPOBAHUH
YJICHOB CpPaBHHBAeMBIX Tpymil. [Ipu 3TOM cpaBHHBAIOTCS HE CaMH IO ce0e WICHBI PaHKUPOBAHHBIX
PSIOB, a X TOPSAKOBBIE HOMEpa, WU paHTH. Jlanee MbI pacCMOTPUM HEKOTOPBIE HEMapaMeTPHUECKHe
KPUTEPHH, IPUMEHSIEMBbIC JIUISI IPOBEPKU HYJICBOW THUIOTE3BI NIPU CPABHEHWHU KaK HE3aBHUCHMBIX,
TaK U 3aBUCHUMBIX BRIOOPOYHBIX TPYIIIL.
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U. KpuTepuii Yuikokcona (Manna—Ywurnu). [ unoresy o npyHa iieKHOCTH CPaBHUBAEMBIX
HE3aBHCHMBIX BBHIOOPOK K OJHON M TOW K€ T'€HEPAIbHOM COBOKYITHOCTH WJIM K COBOKYIMHOCTSIM C
OJMHAKOBBIMH IIapaMeTpaMH, T. €. Ho-rumnoresy, MOKHO IIPOBEPUTH C MOMOILBIO PAH208020 KPUMEPUS
Yunxokcona (Manna—Yumnu).

Jna pacyera U -KpUTEpUSI HEOOXOTUMO:
1. PacnioynioKuTh 4YUCIOBBIE 3HAYEHUS CPABHUBAEMBIX BBIOOPOK B BO3paCTaOUIEM MOPSIKE

B OJMH OOLIMH Pl ¥ TPOHYMEPOBATh YJIEHBI 0011Iero psana ot 1 1o N = N, +N, . (3tu Homepa
1 OyayT «paHramMu» YICHOB psja.)
2. OTnenbHO IS KaXKJ0H BRIOOPKH HAWTH CYMMBI PAaHI'OB U ONPEICIUTH BEITMYNHBL,

U~ M +D
2
u
U, =R, - n2(n§+1)

KOTOpbIE 0TOOPaXarT CBSI3b MEXKY CYMMaMH PaHTOB MEPBOIl U BTOPO BEIOOPKH.

3. B kauectBe U -KpUTEpHUs UCIOJIb30BATh MEHBIIYIO BEIHYUHY U ¢ , KOTOPYIO CPaBHHUTH

C TabJIMYHBIM 3HAYCHUEM U kp VYcnoBuem Juid coxpaHeHHs NpuHATOM Ho-rumoressl cimy:xut

HEPaBEHCTBO Uqb >Ukp. Kputnueckue TOYKH U -KpUTEPUS Ukp g ni, N2 M

NPUHUMAaEeMOTr0 YPOBHS 3HAUUMOCTH o coaepxarcs B Tabnune 3 Ilpunoxenus.

IMpumep. Ha nByx rpynmax iabopaTOpHBIX MbIIIEH — ONBITHOHN (71 = 9) M KOHTPOJIBHOM (12
= 11) — u3ydanu BO3/eiiCTBHE HA OPTaHU3M HOBOTO mpemnapara. McnbiTanue mpogokanoch OQHH
Mmecsl. [locne aToro macca tena )XKUBOTHBIX, BhIpaK€HHasl B TpaMMax, BapbUpoBajia clie 1yIOIUM
obpazom:

B omwitHO#M Tpynime 80, 76, 75, 64, 70, 68, 72, 79, 83.

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

Brruuciaum no Beioopkam: X; =74,1u X, =68,8.

[IpoBepum ¢ nomonbO U -KpUTEpHs, ABIAETCS JIU PA3HOCTh B Macce Tejla MKy ONBITHOU
U KOHTPOJIbHOU I'PYIIIaMU MBIIIEH CTATUCTUYECKU TOCTOBEPHOM.

CyMMupys paHTU OTAEIbHO JJIs KaX0W IpYMIIbl, HAXOIUM:

R1= 4+6+9+12+14+15+17+19+20=112;

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

[ToncTaBnsgeMm 3TU JaHHBIE B GOPMYJIBI:

9.10 11.12

U, =112 - == =67, U,=94- 22

Menspuryto Benuuuny Uz = 22 cpaBHHUBaeM C TaOJIMYHBIM Ukp 3HAYeHUEeM It n1=9,

n2=11 u ypoBHs 3HauuMocT a=0,01, KOTOpO€E paBHO U kp =19.
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[Tockonbky U ¢ >Ukp , OTBEpruyTh mposepsieMmyto Ho-runmoresy Henb3s. CieqoBaTenbHO,

paznuuus, HaOIIOgaeMble MEXIY ITHMH BBIOOpPKAMM, CTaTHCTHYECKH HEIOCTOBEpPHBI. BhIOOpKH HE
UMEIOT 3HAYMMBbIX OTJIMYMM.

Kputepuii 31akoB z. B Tex ciydasx, Korna pe3yiabTaTbl HAOJMIOAEHUNW BBIPAXKAKOTCS HE
YUCJlaMU, a KayeCTBEHHBIMU NpPU3HAKAMHU, NPUHUMAIOUMMH JABa Pa3JIMYHbIX 3HAYECHUS
(momMeyaeM uX 3HakaMHu IIOC (+) U MHMHYC (—)), pa3iuyusi MEXAY IONApHO CBSI3aHHBIMU
YJIeHaMH CPAaBHUBAEMbIX BBIOOPOK OIIEHMBAIOT C MOMOILBIO Kpumepus 3Haxkos Z. KoHCTpyKuus
3TOT0 KpUTEpHs OazupyeTrcsi Ha BeChbMa MPOCTHIX COOOPAKEHHSX: €CIM TOMApHO CpaBHHBAEMbIC
3HAUeHMs JBYX 3aBUCHMBIX BBIOOPOK CYIIECTBEHHO HE OTJIMYAIOTCA JpPYyr OT Apyra, TO YHCIO
IUTFOCOBBIX M MHHYCOBBIX Pa3HOCTEH OKAXETCsl COBEPLICHHO OJMHAKOBBIM; €CIIM K€ 3aMETHO
npeoOajaT IUIIOCHl MM MHUHYCBI, 3TO OYyA€T yKa3blBaThb Ha IOJIOKUTEIbHOE WM OTPHULATEIbHOE
neiicTBue Mu3yyaemMoro (¢akropa Ha pe3yJbTaTHBHBIA IpU3HaK. bosbllee 4YUCIO OJHO3HAYHBIX
pa3HOCTEW CIYXHUT B KadyecTBe (DAaKTMUECKM HaNJEHHOM BENMUYMHBI Z-KpUTepus 3HaKoB. [Ipu 3tom
HYJIEBBIE PAa3HOCTH, T. €. CIy4au, HE JABIIME HU IOJIOKUTEILHOIO, HU OTPULIATEIbHOTO pE3yJbTaTa,
obo3Hauaembple wnudpoit 0, B pacueT HE NPUHMMAIOT M YHCIO NAPHBIX HaOIIOACHUN
COOTBETCTBEHHO YMEHBILIACTCS.

Kaxk u Bcaxkuit apyroil BBIOOpOUHBIN MOKa3aTesb, Z-KPUTEPUH 3HAKOB SIBISAETCA BEIMYUHON
ClIy4yallHOH; OH CIYXHUT s mnpoBepku Ho-rumoressl, T. €. MNPENOJIOKEHUS O TOM, YTO
COBOKYIHOCTH, U3 KOTOPBIX B3STbl CpaBHUBA€MbI€ BBIOOPKH, HMEIOT OJMHAKOBbIE (YHKIUU
pacnpenenenus. Ho-rumore3a orepraercs, €ciu Zp > Zkp JJI1 NPUHATOIO YPOBHS 3HAUYUMOCTH O U
YHCIIa MapHBIX HAOMIOACHUN 71, B3ATHIX 0€3 HYNEBBIX pa3HOCTei. Kputuueckme TOUKH Zkp JUIS IBYX
YpOBHEW 3HAUMMOCTb U YKCIIa MapHbIX HAOIIOACHUH coeprKaTcs B TabiuIe.

3agauu M ynpakHeHus:

1.JIns1 u3ydenust 3ppeKTUBHOCTH HOBOTO IpernapaTa jkeiae3a OblIM BBIOpPaHBI JABE TPYIIIBI
MIallMEHTOB C aHeMHed. B mepBoil rpymnme manueHTsl B TEUYEHUE JABYX HENENb IOJIy4ad HOBBIU
npenapar, a BO BTOpoil rpynmne - nonydanu rutane6o. Ilociae 3Toro OblIo MpOBEAEHO M3MEpEHUE
yYpOBHS reMoryiioduHa B nepudepuyeckoit kposu. B mepBoii rpymnmne cpeaHuil ypoBeHb TeMOTJI00MHA
coctaBun 115,4+1,2 r/n, a Bo Bropoit - 103,7+2.3 r/n (nanHble npenacraBieHsl B popmare M+m),
CpaBHMBaeMble COBOKYNMHOCTH MMEIOT HOpMajbHOE pacipeneneHue. [Ipm 3ToM 4YHCIEHHOCTH
nepBoil rpynmnsl coctaBuia 34, a BTopod - 40 maumentoB. HeobGxoaumo cnenaTh BBIBOA O
CTaTUCTMYECKOM 3HAYMMOCTH TNOJIYYEHHBIX pa3nuuuii U 3(QQPEeKTUBHOCTH HOBOIO IIpemapara
xKesesa.

2. Tlocne mnpoBeaeHus BaKUUMHALMK OT TpUINA CPeAud CTYJEHTOB MEIUIIMHCKOIO
YHUBEpCUTEeTa ObUIM MOJBEIEHBbI pe3yibTaThl: M3 500 BaKIUHUPOBAHHBIX B MEPHOJ] SMUIEMHU
3a6onenu rpunnoMm 20 yenosek, u3 1600 oTkazaBmIMXCSA OT BaKUMHAIMHU rpumnmnoM 3adonenu 200

yenoBek. OneHnte 3 PeKTUBHOCTH BaKIIMHAIIMU OT TPUIIMA.

3. Y4eOHOI dYacThi0O OJHOW M3 Kadeap MEAWIIMHCKOTO YHUBEPCHTETa OBLIO MPOBEICHO
WCCJICIOBAHUE YCIIEBAEMOCTH CTYAEHTOB B 3aBUCHMOCTH OT TMOCEMIAaeMOCTH JeKumil. Jlms
CTY/JICHTOB, IOCETUBIIMX MEHEe IMOJOBUHBI JEKIIMOHHOTO Kypca (n=36), cpemHss OIeHKa Ha
sk3amMeHe cocraBuina 3,2, 61=0,2. Jlns cryneHToB, nmoceTuBmux 6osiee 90% meKuii mo npeamMeTy
(n=150), cpennsis oneHka Ha ’k3aMeHe coctaBuna 4,5, 62=0,5.CnenaiiTe BEIBOJ O JOCTOBEPHOCTHU
pa3auYnid YCIIEBAEMOCTH CTYACHTOB B 3aBUCHMOCTH OT MOCEIIAEMOCTH JICKIIUH IO TIPEIMETY.

4. PesynpraTel TecTupoBaHus mo 30-0anpHON MmKame ang Tpynnel X W rpynnsl Y
npeacTaBieHbl B Tabnune. CpaBHUTH 3P(EKTUBHOCTD JIBYX METOJOB OOy4YEHHS CTYyJAEHTOB B JBYX
rpymmax JIjs YpOBHSI CTATHCTUYECKON 3HAYUMOCTH B = 5%.
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IIpakTuyeckoe 3ausaTue 15. Koppeasunonnasi 3aBucumoctsb. Kodppuunent koppessinum.

Heas: popmMupoBaHue MpeICTaBICHUS 00 IeMEHTaX KOPPEISIHOHHOTO aHaJIH3a.

TeopeTnyeckas 4acThb:

3aBUCHMOCTb MEXJy 3HAUEHUSIMU OJHOW CIIy4alHOM BEJIMYMHBI M YCIOBHBIM MaTEMaTHUYECKUM
OKHUJaHUEM JIPYTol CIIy4aiiHON BEIMYMHBI HOCUT HAa3BaHHE CTaTUCTUYECKOU.

UTo0Bl M3YYHUTh CTAaTUCTMUYECKYK) 3aBHCHUMOCTb, HY)KHO 3HaTh YCIOBHOE MAaTE€MaTH4ECKOE
OXUJaHWe ciay4yailHOW BenuuuHbl. [l ero OueHKHM HeoOXOJMMO 3HaThb AaHaJUTHYECKUN BUJ
nsymepHoro pacnpenenenus (X,Y). Opnnako, cyxiaeHue o0 aHATUTHUYECKOM BHUJAE JABYMEPHOTO
pacnpezeneHusi, CASIaHHOrO MO OTAEIbHOM OrpaHUYEHHON MO 00bEMY BBHIOOPKE, MOXKET MPUBECTH K
ceppé3HbIM ommoOKaM. [1oaToMy MayT Ha yNpoIIeHHWE U MEePEeXOIAT OT YCIOBHOTO MAaTEMaTHYECKOTO
OXXKUJAHUS CIIy4allHOM BENWYHHBI K YCIOBHOMY CpEIHEMY 3HAu€HHUI0, T.€. MPUHUMAIOT, YTO

M(Y), =Y«

3aBUCUMOCTh MEXJ1Yy 3HAYEHUSIMM OJHOW CIy4yailHOW BEJIUYMHBI M YCJIOBHBIM CpPEIHUM
3HAUCHUEM JIPYTOM CIIyYaiHOW BEJIMYMHBI HOCUT Ha3BaHHE KOPPeJsiInHOHHOW (oT anri. correlation -
COIJIACOBaHUE, CBSA3b, B3aMMOCBS3b, COOTHOILEHUE, B3aMMO3aBHUCHUMOCTh); TEPMHUH BIIEPBbIE BBEICH
["anpTOoHOM B 1888r.

[Mapusriii kodpdunuent koppemnsauuu [Mupcona (1896 r.) u3mensercs B npenenax or -1 go +1.
3unauenue 0,00 uHTEpIpETUPYETCS KaK OTCYTCTBUE Koppensiuuu. Koppensuus onpenenser CTeneHb, C
KOTOPOH 3HaYEHMSI IBYX IIEPEMEHHBIX TPONOPLIMOHAIIBHBI APYT IPYTY.

OnpenensitoT ABE uYepThl 3aBUCUMOCTH MEXIY MEPEMEHHBIMU: BEJIUYMHY 3aBUCHUMOCTH U
Ha/Ie’KHOCTb 3aBUCUMOCTH.

HapexHocTh 3aBHCMMOCTM — MEHEE HArJsiJHbIE MOHSTHUS, YeM BEJIMYMHA 3aBUCHMOCTH,
OJIHAKO Ype3BblUaiHO BaxkHa. OHO HEMOCPENCTBEHHO CBS3aHO C PENPE3CHTAaTUBHOCTBIO TOM
OIpe/IeIEHHON BBIOOPKH, Ha OCHOBE KOTOPOM CTPOSTCS BBIBOABL. JIpyrMMH CJIOBaMH HaJE€KHOCTb
TOBOPUT, HACKOJBKO BEPOSITHO, YTO 3aBUCHUMOCTh MOJI0OHAs HaiiJIeHHOM, OyJaeT BHOBb OOHapyKeHa
(moaTBepaUTCS) HA JNAHHBIX JAPYrol BHIOOPKH, M3BJIEUEHHOM M3 TOW ke camoil momyssiiuu. Ecnu
UCCIICIOBAaHUE YJIOBJIETBOPSIET HEKOTOPHIM CHEIHMATIbHBIM KPUTEPUSM, TO HAJEKHOCTh HaWJEHHBIX
3aBUCHUMOCTEN MEXIy NEpPEeMEHHBIMH BBIOOPKHM MOYHO KOJMYECTBEHHO OLIEHUTh U MPEACTaBUTH C
IOMOIIBIO CTaHJAPTHOW CTATUCTHYECKOW Mepbl (HA3bIBAEMOM p-ypOBEHb, WM CTaTUCTHUYECKHM
YPOBEHb 3HAYUMOCTH ).

CraTtucTuyeckas 3HAaUMMOCTh pe3ysbTaTa MPeCTaBIseT COOON OIIEHEHHYI0 Mepy YBEPEHHOCTH
B €r0 MpaBUIbHOCTU. YPOBEHb 3HAUMMOCTH WM P-ypOBEHb, - 3TO IOKa3aTellb, HaXOMSAILIUICSI B
yOBIBaroIIeil 3aBUCUMOCTH OT HAaJIe)KHOCTU pe3yibTara. boinee BBICOKHMI p-ypOBEHb COOTBETCTBYET
0ojyiee HU3KOMY YPOBHIO JOBEpHS K HalJIeHHOW B BBIOOPKE 3aBUCUMOCTH MEXIY IE€PEMEHHBIMHU.
VIMeHHO p-ypOBEHb MpEJCTaBIsSET COOOH BEPOSTHOCTH OIIMOKHM, CBSI3aHHOM C pacnpoCTpaHEHUEM
Ha0JII0/1TaeMOT0 pe3yibTaTa Ha BCIO MOmyJsiuio. Yem ciabee 3aBUCUMOCTh MEX1y NEPEMEHHBIMHU, TEM
Oonbiiero oobema TpeOyercss BHIOOpKA, YTOOBI 3HAYMMO €€ OOHapyXWUTh. J[pyruMu clioBamMH, €Clid
3aBUCHUMOCTh MEXAY IEPEeMEHHBIMH IOYTH OTCYTCTBYET, 00BbE€M BBIOOPKH, HEOOXOIUMBIM 17 ee
3HaYMMOT0 OOHapYy)XEHHUs, IOYTH paBeH o00beMy BCel MNOMyJSALUH, KOTOPOH Mpearnoaraercs
0ECKOHEUHBIM.

Paboune ¢opmynsl KOA(POUIMEHTOB KOPPEISAIUH NPUMEHSIOT C YY4E€TOM TOro, ¢ Kakou
BbIOOpPKOI (00JIbIIEH MIIH MaJION) MBI UMEEM JIEO.

Hanpuwmep, 1t ManbIx BEIOOPOK y0OHEE BCEro MOb30BaThCs ClEAYIoel (hopMyoi:
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— [ | @, rjae
ET
Q:E»n 7 @zzﬁ , TJIe X-BapHUaHThI IEPBOIO MPU3HAKA;

y-BapuaHThl BTOPOTO MPU3HAKa; N-YKCII0 HaOII0IeHU B BEIOOPKE.

3ajauu U ynpaxHeHHs :

Onpenenuth 3aBUCUMOCTh cojepkaHus BUTaMMHa C B IPOAYKTE B 3aBUCUMOCTH OT
JUINTEJIBHOCTU €ro oOpaOOTKM IIpHU OINpPENeNeHHOW TemIeparype MO pe3yilbTaTaM N=6 u3MepeHui
(oxcriepumenToB). Kakoe konmuectBo ButamuHa C (B T0JISAX K MEPBOHAYAIBHOMY) OyIeT coaepKaTbCs
B NPOIyKTe IpH 00paboTke ero B TedyeHme t1 M t2 wacos. ITocTpouth rpaduk MONydeHHOI
3aBUCHUMOCTH M U300pa3UTh Ha KOOPJMHATHOM IJIOCKOCTU PE3YyIbTaThl U3MEPEHUH.

1.

Xi 0,11 0,21 0,31 0,41 0,51 0,61 t' t"

Yi 0,97 0,94 0,9 0,86 0,83 0,78 0,25 0,74
2.

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
3.

Xi 0,14 0,24 0,34 0,44 0,54 0,64 t' th

Yi 0,97 0,94 0,9 0,86 0,83 0,78 0,25 0,74

IpakTuyeckoe 3ansiTue 16. Jluneiinas perpeccusi. Koadgunuentsl perpeccun.

ean: popmMupoBaHue npeacTaBiIeHUs 00 TeMEHTaxX U MPUHLUIIAX PErPECCHOHHOIO aHalIM3a.
Teopernyeckas 4acThb:

JUis n3ydeHus: KOppessiUOHHBIX CBsi3el OoJblloe 3HauYeHHEe MMeeT Ko3(duuueHT perpeccun

P , KOTOPBIN MOKa3bIBAET, HACKOJIBKO B CPEIHEM M3MEHsETCs Mpu3HaK (X), €ClIu KOPPEeTUupYOIHii ¢
HUM Tpu3HaK (Y) U3MEHSETCs Ha ONPEeNIEHHYIO BEINYUHY.

KO3(1)(1)I/II_II/IGHT perpeccun B KOHerTHOI\/'I BBI60pKe UMECT IBa 3HAYCHHA, a MMCHHO!: pxy u

,ny, T.. IpsAMOe U oOpaTHOe BIMSHME INPU3HAKOB Apyr Ha apyra. dopmyna ans pacuera
ko3¢ uIMeHTa UMEeT BUJL:

S >
S, S,

CraTHCTHYECKYIO 3aBUCUMOCTh Y OT X OMMCHIBAIOT C TIOMOIIbIO YPAaBHEHUS BHJIA

M), =F

rac M(Y)x - YCIOBHOC MATCMAaTUUYCCKOC OXUIAAHUC BCIUYUHBI Y, COOTBCTCTBYIOIIECC JaHHOMY

y

loxy=r ;pyx:r_

3HAQYEHUIO X; X — OTJEJIbHbIC 3HAYEHUs BEIUYUHBI X; f(x) - HeKoTopasi PyHKIHs. DTO ypaBHEHUE
Ha3bIBaeTCs ypaBHeHHEM perpeccun Y Ha X.
OOpaTHYIO CTAaTUCTUYECKYIO 3aBUCUMOCTh MOXHO OIKCATh ypaBHEHUEM perpeccun X Ha Y
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NS, =)

M (X),

rac - YCJIOBHOC MATEMAaTHUYCCKOC OKNAAHHUC BCIMYUHBI X, COOTBCTCTBYIOIIECC IOaHHOMY

3HAYCHHUIO Y CIydyailHON BEIMYHHBI Y o(y) - HEKOoTOpast GyHKIIHS.

OyHKIUU f(X) u ©(Y) naspiBaror coorsercTenHO perpeccusimu Y Ha X u X Ha Y, a ux rpaduku
— muHusMu perpeccun Y Ha X M X Ha Y. YpaBHEHMsI PErpeccUU BbIPAKAIOT MAaTEMaTHYECKOE
OKujaHue ciaydaidHol BenuuuHbl Y (wim X) a8 ciaydas, KOoraa Apyras IepeMeHHas MPUHHUMAaeT
OIpEEIIEHHOE YHCIIO.

B 3aBucumocTH OT BUAA ypaBHEHHMH perpeccur U (opMbl COOTBETCTBYIOIIMX JIMHUM perpeccuu
TOBOPAT O pa3IMYHON (OpMe CTATHCTUYECKON 3aBUCHMOCTH MEXIYy HM3Yy4aeMbIMHU BEIMYHMHAMU —
JIMHEWHOM, KBaJAPATUYHOM, MMOKA3aTEILHON U T.1.

Ecn gyaxumn | (X) | @(Y) nuneiinsie, T.e. ypaBHEHIS perpeccun MOXKHO [PEACTABATD B BUJE:
W(:QXS—I—E

W=@+E’
rae A,B,C,D — HekoTopble mapaMeTpbl, TO OMUChIBAEMbIE 3TUMU YPAaBHEHUSIMH 3aBUCUMOCTU Y OT X U
X ot Y Ha3bIBAIOTCS JTUHCHHBIMU; JIMHUU PETPECCUU MPHU 3TOM — NpsiMble. Eciu nuHMS perpeccun He
SIBIISICTCS IPSIMOM, TO TAKYIO 3aBUCUMOCTh Ha3bIBAIOT HEJTMHECHHOM.

Jlis xapakTepucTUKA (OPMBI CBS3M MEXKIY IBYMS CIyYalHBIMH BETUYMHAMU, MOJIYYCHHBIMH B

pe3ynbTaTe BEIOOPOUHBIX HAGITIONCHHH, HCIOMB3YIOT KOPPENSIHOHHYIO 3aBHcHMOCTh Yy = (X (mmm

X, =&Y)). YpaBHeHus, ONHUCHIBACMbIC MOXOGHON 3aBHCHMOCTBIO, HA3BIBAKOT BBHIGOPOUHBIMHU
YPaBHEHUSMHU PETPECCUU.

Ecnu ¢pynkiun f(x) : o(y) JMHEWHBIE, TO BEIOOPOYHBIC YpaBHEHHsI JIMHEHHON perpeccu Y Ha
Xu X Ha Y MOKHO MPEACTaBUTh B BUJIE:

X =R+

X, =zy+d
rae xn X_y - YCJIOBHBIE CpeiHMe 3Ha4eHus Beanunn Y u X, mapamerpbl b u d - onenku B u D, Pyx
1 Py - BEIOOpoYHBIe o1leHKH Kod(puiento A u C.

Vrnoseie kodGduuuentsl Py u  Pxy  JIMHWA PErpecCUd HOCAT Ha3BaHWsS BBIOOPOYHBIX
kodduimenToB perpeccun Y Ha X 1 X Ha Y cOOTBETCTBeHHO. OHH OMPEENSIOTCS KaK:

b XYXY XY XY
o 2 ’ Xy 2
s: Sk

e S’ =X?—(X)?, S; =Y (Y)2

3aga4u M ynpaKHeHus:

— — (¢) —
Haiitu BeIOOpOYHOE ypaBHEHHE NPAMON Y, —Y=1Ipg —y(x - x) perpeccun Y Ha X 1O JaHHOHU
Ox

KOppEJSILIMOHHOM TabuIe.
1.

Y X Ny

10 15 20 25 30 35
6 4 2 - _ - N 6
12 — 6 2 — — - 8
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18 - — 5 40 5 - 50
24 - — 2 8 7 - 17
30 - - - 4 8 19
Nx 4 8 9 52 19 8 n=100
Y Ny
3 13 23 33 43 53
8 4 2 — — — - 6
10 - 6 2 — — - 8
12 - — 5 40 5 - 50
14 - — 2 8 7 17
16 - — — 4 7 8 19
Nx 4 8 9 52 19 8 n=100
Y Ny
11 15 19 23 27 31
10 4 2 — - - - 6
20 - 6 2 - - - 8
30 - — 5 40 5 - 50
40 — — 2 8 7 - 17
50 - _ — 4 7 8 19
Nx 4 8 9 52 19 8 n=100
Y Ny
20 23 26 29 32 35
16 4 2 — — — - 6
19 - 6 2 — — - 8
22 - — 5 40 5 - 50
25 - — 2 8 7 17
28 - — — 4 7 8 19
Nx 4 8 9 52 19 8 n=100
Y Ny
14 18 22 26 30 34
5 4 2 — — — - 6
10 - 6 2 - — - 8
15 - — 5 40 5 - 50
20 - - 2 8 7 - 17
25 - - - 4 7 8 19
Nx 4 8 9 52 19 8 n=100
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5.CIIMCOK JIUTEPATYPbI
OcHoBHasi iMTEpaTypa:

I'ycak, A. A. Teopust BeposiTHocTel. [Ipumepbl u 3amaun [DJIEKTPOHHBIN pecypc]: ydeOHOe
nocoone / A. A. I'ycak, E. A. bpuumkoBa. — DIEKTpPOH. TEKCTOBBIC HaHHBIE. — MUHCK:
TerpaCucremc, 2013. — 287 ¢. — Pexxum noctyma: http:// www.iprbookshop.ru/28244 . html

JlonoJIHUTeIbLHAS JTUTepaTypa:

Kmmmos, I'. I1. Teopust BeposTHOCTEH 1 MaTeMaTH4ecKas cratuctuka: yueonuk / I'. I1. Kimumos.
— MockBa: MOCKOBCKHIA TOCY1apcTBEHHBIN yHHBepcuTeT nMenu M.B. Jlomonocosa, 2011. — 368 c.
— Pexum pocryna: http://www.iprbookshop.ru/13115.html
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MHUHUCTEPCTBO HAYKU U BBICIHETI'O OBPA3OBAHU S P®
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE BBICILEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
[Tsturopckuit uuctutyt (punuan) CKOY

MeToanyeckue yKazaHus

U1 00Yy4arOIIKXCs 0 OPraHU3alMK U IPOBEIEHUIO CaMOCTOSITEILHON pabOThI
10 AUCUUILIMHE « Teopus BEpOATHOCTEN U MaTEMAaTUYECKask CTATUCTHKA»
JUISL CTy1eHTOB HarpasiieHus: noaroToBku 09.03.02 UH¢popmanuoHHbIe CHCTEMBbI U
TeXHOJIOTMH HAMPaBIEHHOCTH (Mpoduis) UH(popMannoHHbIe cCHCTEMbI U
TEXHOJIOIruu 00padoTKH HM(POBOro KOHTEHTA

Iaruropck, 2026
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COJAEP)KAHUE

OO01me noJI0KEHUS
Lenb 1 3a1a4M CaMOCTOSATEILHOU PadOThI

TexHoornYecKas KapTa caMOCTOSITEIBHON pabOTHI CTY/ICHTA

M DN e

[Tops 10K BBIMOTHEHUS CAMOCTOSITEILHON pabOThI CTYAEHTOM
4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eonou iumepamypou
4.2. Memoouueckue pexomeHOayuu no N0O20Mo6Ke K NPAKMUYECKUM 3AHAMUAM
4.3. Memoouueckue pexomenoayuu no camonposepke 3HaHull
5.  Kontpons camocToaTenbHOMi paboThl CTYACHTOB

6. Criucok nuTeparypsl
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1. OO6umue mojoxeHus

CamocrositenbHasi paboTa - MuaHupyemas ydeOHas, y4eOHO-HCCIeNoBaTelIbCKasl, Hay4dHO-
UCCIieIoBaTeNbCcKasi paboTa CTYACHTOB, BBINOJIHSAEMAas BO BHEAYIUTOPHOE (AyTUTOPHOE) BpeMs IO
3aJJaHUIO U NIPH METOJIMYECKOM PYKOBOJCTBE IPEIoaBaTessi, HO 63 ero HernocpeACTBEHHOIO y4acTus
(mpy Y4aCTUYHOM HEMOCPEACTBEHHOM YYaCTHUHM IIPENoJaBaTelisi, OCTaBISAIOIIEM BEIYLIYIO pPOJIb 3a
paboToi CTYIEHTOB).

CamocrositenpHast paborta crynentoB (CPC) B BY3e sBnsercs BaXHBIM BHIOM Y4eOHOU U
HaY4HOM aeaTesnbHOCTU cTyneHTa. CamocTosTenbHas paboTa CTyIEeHTOB UIPAeT 3HAUYUTENIbHYIO POJIb B
PEUTHHTOBON TEXHOJIOIMU O0yUYEHHUS.

CaMmocrositennbHasi paboTa sBIsETCS BakHEHIIeW ¢GopMoil ycBoeHHMs 3HaHuWid. B xome
CaMOCTOSITENIbHOW pabOThl CTYACHTHI YSCHSIOT 3HAHHS 10 KOHKPETHOM TeMe ydeOHOTo marepuana,
3aKpeIUIAIOT M YTOYHSAIOT YXKE H3BECTHbIE M OCBaMBalOT HOBbIE Kareropuu. CTajlKuBasch ¢
HE/IOCTaTOYHO TIOHATHBIMU 3JIEMEHTAMHU TEMBbl, CTYJEHTbl CTPEMSATCS HaXOJUTh OTBETHl WU
(UKCHPOBATH BOMPOCHI ISl TIOCTAHOBKU M YSCHEHHS MX Ha KOHCYJBTAI[MH C TpEnoaBarejeM WId BO
BpEMs IPAKTUIECKOTO 3aHATHS.

3a1aun caMOCTOSTENbHON PabOThI COCTOAT B CIEAYIOIIEM:

1. Pa3BUTh IOTHYECKOE U AITOPUTMUYECKOE MBIIUICHHUE.

2. BeipaboTaTh IepBUYHbBIE HABBIKM MAaTEMAaTHIECKOTO HCCIIEIOBAHMUS TPUKIIAIHBIX BOIIPOCOB.

3. BeipaboTaTh HaBBIKM JIOBEIEHHUS pEIICHUS 3a7addl J0 TPUEMIIEMOTO MPAaKTHUYECKOTO
pesyibTata — 4uMcia, rpaduka, TOYHOIO KaueCTBEHHOTO BbIBOJA C IPHUMEHEHHEM aJIeKBAaTHBIX
BBIYUCIUTENbHBIX CPEJCTB, TA0JIMII, CIIPAaBOYHHKOB.

4. BpipaboTaTh yMEHHE CaMOCTOSITENIBHO pa30MpaThCsi B MaTeMaTHYECKOM armapare,
NPUMEHSIEMOM B JIUTEPATypE, CBSI3aHHOH CO CIEIHMATbHOCTHIO CTY/ICHTA.

5. Hayuutes omnepupoBaTh aOCTpPaKTHBIMH OOBEKTaMHU U  aJEKBaTHO  YNOTPEOISThH
MaTeMaTHYeCKUEe TOHATHS W CHUMBOJBI JJIS BBIPOKEHHS KOJMYECTBEHHBIX M KAueCTBEHHBIX
OTHOULIEHHUH.

CaMmocrosiTenbHass paboTa CTyAeHTa 1O Yy4yeOHOW JAuCHUIUIMHE «Ajredpa» BKIIOYAET
MOJTOTOBKY K TMPAaKTUYECKUM 3aHSITHSM W BBITOJHEHHE MPAKTHYECKUX 3a/aHUH, CaAMOCTOSTEIFHOE
U3ydyeHHe TeM Yy4yeOHOro Mmarepuajga IO pPEKOMEHAYeMOHl JuTepaType M C HCIOJb30BaHHEM

UH(OPMAIIMOHHBIX PECYPCOB.
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CamocrosarenbHass pabora mno aucuuiuinHe «Teopus BEpoOATHOCTEH M MaTeMaThdeckKas

CTaTHCTHKA HampaBlieHa Ha (DOPMHUPOBAHHE CICAYIONTNX KOMIETEHIMIA:

IL1anupyembie
pe3yabTaThbl 00y4eHust
M0 JUCHUILINHE
Koa, popmysiupoBka Koa, popmyupoBka (MoayJim),
KOMIIETeHIIUH HHAUKATOpA XapaKTepu3yuiue
3Tanbl GOPMUPOBAHMS
KOMIIETEHIIUH,
HHAUKATOPOB
OIIK-1: Criocoben N-lonk-1 3Hakom ¢ ocHoBamu | [Ipumenser
MPUMEHSITh MaTeMaTHKH, (bU3UKH, | €CTECTBEHHOHAYYHBIE U
€CTECTBEHHOHAYYHbIC U | BBIYUCIUTEILHON TEXHUKU U | OOIIEUH)KCHEPHBIC
0OIIIeMH)KEHEPHBIC pOrpaMMHUPOBAHUSI. 3HaAHUS, METO/IbI
3HAHUS, METO/IbI NJI-20nk-1 Pemaer cranmapTHbIC | MATEMAaTHYECKOTO
MaTEeMaTU4eCKOro npo(ecCUOHANIbHBIE 33Ja4d  C | MOJAECIMPOBAHUA,
aHajau3a u MIPUMEHEHUEM TEOPETUUYECKOTO u
MOJICTUPOBAHUS, €CTECTBEHHOHAYYHBIX U | BKCIIEPUMEHTAIILHOTO
TEOPETHYECKOIO U OOIIEUHKEHEPHBIX 3HAHUU, | KCCIIEIOBAHUS B
HKCHEPUMEHTAIIBHOTO METOJ0B MaTeMaTU4YeCcKoro | mpodeccuoHaNIbHON
UCCIIEIOBAHUS B aHajau3a U MOJICJINPOBAHMSL. NEATEIIbHOCTH
npodeccuoHaIbHON M /1-3onk-1 IIpoBouT TEOpeTHYECKOE U
JEITENbHOCTHA SKCIICPUMCHTAJIBHOC HUCCIICIOBAHUC
00BEKTOB npodeccuoHaIbHON
JACATCIIBHOCTHU

2. Ueap u 3a1a4H caMOCTOATEIbHON PadOThI

Benymas uens opranuszanuu u ocyuectsienuss CPC coBnagaer ¢ 11e51pio 00y4eHus CTyAeHTa —

dbopmupoBanne Habopa oOIIEHAYUYHBIX, MPO(ECCUOHATBHBIX U CIICIIHATIBHBIX KOMITETEHIINM OyayIero

6aKaJ1aBpa MO0 COOTBCTCTBYIOLIECMY HAITPABJIICHUIO ITOATOTOBKU

HpI/I OopraHu3anun CPC BaXHBIM U HCO6XOI[I/IMLIM YCJIOBUCM CTAHOBATCA (I)OpMI/IpOBaHI/IC

YMCHUA CaMOCTOSITEIIFHOMN pa6OTBI JJIA HpI/IO6peTeHI/IH 3HaHI/II\/’I, HaBBIKOB 1 BO3MOXXHOCTH OpraHu3alnn
y4eOHON U HAyIHOU JAesTeNbHOCTU. Llenpio camocToATeNnbHON paboThHI CTY/IEHTOB SIBISIETCS OBJIAICHUE
GyHAaMEHTATBHBIMU 3HAHUSAMH, MPO(PECCHOHAIBHBIMA YMEHHUSMU M HaBBIKAMHU JESATEIBHOCTH MO
npodIo, ONBITOM TBOPYECKOM, HCCIenoBaTeIbCKOW aedarenbHocTH. CamocTosiTenbHas paboTta
CTYJIEHTOB CHOCOOCTBYET Pa3BUTHIO CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH M OPraHM30BaHHOCTH,
TBOPYECKOTO MOJX0a K pEHIeHHIO Mpo0sieM yueOHOTO U MPoPecCHOHAIBHOTO YPOBHSL.

3agauamu CPC saBisroTcs:
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- CHUCTEMAaTU3alUs U 3aKpEIUICHUE IIOJyYEHHBIX TEOPETHUYECKUX 3HAHUU M IPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIliipeHne TEOPEeTHUECKUX 3HaHU;

- dopMHpoBaHHE  YMEHHMH  MCIIOJIb30BaThb  HOPMATUBHYIO, IPaBOBYIO,  CIIPAaBOYHYIO
JOKYMEHTALUIO U CIIELUAIIBHYIO JTUTEPATYPY;

- pa3sBUTHE TO3HABATEIbHBIX CIOCOOHOCTEH M AaKTUBHOCTH CTYACHTOB: TBOPUYECKOM
VMHULMATUBBI, CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTY;

- (GopMHpOBaHHE CAaMOCTOSATEIBHOCTH  MBILIUIEHHUS, CIIOCOOHOCTEH K CaMOpa3BUTHUIO,
CaMOCOBEPIICHCTBOBAHUIO U CAMOPEAIU3aLUN;

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHUH;

- UCIOJIb30BaHUE MaTepHasa, COOPaHHOTO U MOJIyYEHHOT'O B XOZ€ CAMOCTOSITEIbHbBIX 3aHATHH
Ha CEMUHapax, Ha IPAaKTUYECKUX U JIAOOPATOPHBIX 3aHSTHUSAX, IPU HAITUCAHUU KYPCOBBIX U BBIITYCKHON

KB (PUKAIIMOHHOHN padoT, ai1st 2 PEeKTUBHOM MOATOTOBKH K HTOTOBBIM 3a4€TaM U 9K3aMEHaM.

3.TexHoJoru4ecKkas KapTa cCaMoOCTOSATEJILHOM PaGoThI CTyIeHTa

OO0BeM 4acoB, B TOM YHCIIC
aKaj.
Kot Bun nesrensHoctu (akanm.)
CTYAEHTOB Cpenctsa u KonTaktH
pean3yemMbIx
O — TEXHOJIOTUH as pabora
OLIEHKHU CPC c Bceero
npernoaaBa
TEIEM
4 cemecTtp
Komriekt
3aJaHul U
OIIK-1 ITonroroBka K
A BOTIPOCOB 10 2,88 0,32 3,2
na-1,2,3) JIEKIIUAM
TEMaM
JIUCITUIUINHBI
Kommnekt
OIK-1 ITonroroBka K 3aJaHul U
MPaKTUYECKUM BOITPOCOB IO 5,76 0,64 6,4
(MO-1,2,3)
pabotam TeMaM
JUCIIUILINHEI
Kommekt
OIK-1 CaMocTosITENIEHOE 3aJaHuN U
W3yYeHHUE JIUTEPaTypbl |  BOIPOCOB TIO 63,36 7,04 70,6
(1Aa-1,2,3)
o remam 1-12 TeMaM
JIUCLIUTUINHEI
HTtoro 3a 4 cemecTp 72 8 80
72
Htoro 8 80
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4.IlopsiioK BHINOJHEHUS CAMOCTOSATEILHOM PadoThI CTYJA€HTOM

4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eOHOU 1umepamypou

[Tpu pabote ¢ KHUrOM HEOOXOIUMO MOAOOPATh JIUTEPATYPY, HAYUUTHCS MPABUIBHO €€ YUTATh,
BecTn 3amucu. Jlnsg mongbopa nuTepaTypsl B OMONMOTEKE WCHONB3YIOTCS —andaBUTHBIA U
CHCTEMaTHYECKHI KaTaloru.

BaxxHO NMOMHMTB, YTO palMOHAIbHBIE HAaBBIKK pPAaOOTBl C KHUIOM - 3TO Bcerza Oosblias
HKOHOMHS BPEMEHU U CHUIL.

[TpaBubHBIH MOA00P YYEOHMKOB PEKOMEHIYETCS MPETOAaBaTeNIeM, YUTAIONIMM JICKIIMOHHBIN
Kypc. Heobxonumass nureparypa MoOXeT OBbITh TakKe yKazaHa B METOJUUYECKUX pa3paboTKax o
JAaHHOMY KYypCy.

N3yuas marepuan no y4eOHUKY, CIEAYET NEPEXOIUTh K CIEIYIOIEMY BOIPOCY TOJBKO IOCIE
NPaBUIBHOTO YSICHEHHUS TPEABLIYIIEro, OMKMChIBas Ha Oymare BCE BBIKJIAJKHA M BBIYMCICHUS (B TOM
Yucie Te, KOTOpble B ydeOHMKE OMYIIEHbI WM Ha JIEKIUH JaHbl JUIsl CAMOCTOATEIBHOIO BBIBO/IA).

IIpu n3ydenuu 000N IUCUMIUIMHBI OOJBIIYI0 M BaXKHYIO POJIb UIPAET CaMOCTOSATENbHas
MHAMBHUyallbHas padoTa.

Ocoboe BHHUMaHHUE CIIeAyeT OOpaTUTh Ha OMpEeSieHHEe OCHOBHBIX MOHATHH Kypca. CTyaeHT
JIOJDKEH MOJPOOHO pa3duparh MpUMEpHl, KOTOpbIE MOSICHAIOT TaKHE ONpPEJENIeHUsl, U YMETh CTPOUTh
aHaJIOTHYHBIE MPHUMEPHI caMocTosATeNbHO. HyXHO n0OGMBaThcs TOYHOIO MPEACTABICHHUS O TOM, YTO
uszydaeuib. [lone3Ho cocTaBisATh ONOpHbIE KOHCHEKTHI. [Ilpym u3yyeHMM Marepuaia MO y4eOHHKY
MOJIE3HO B TEeTpaiu (Ha CHEIHaJbHO OTBEACHHBIX MOJSAX) AOIMOJHATH KOHCIEKT Jekuui. Tam xe
CJIelyeT OTMEUYaTh BOIPOCHI, BBIJICIIEHHBIE CTYI€HTOM JUIsl KOHCYJIBTALMU C IIPENOIaBATENEM.

BbIBO/IBI, IOJTyUEHHBIE B pe3yJIbTaTe U3yUECHHUs, PEKOMEHIYEeTCSl B KOHCIIEKTE BBIJEIATh, YTOOBI
OHM IpH NEPEUUTHIBAHUY 3aMKCEN JTydllle 3alIOMUHAIINCE.

OnpIT MOKa3bIBAET, YTO MHOTUM CTY/IE€HTaM IIOMOTaeT COCTABJIEHUE JIUCTa OMOPHBIX CUTHAJIOB,
coJiepKallero BaKHeHIne W Haubosiee yacTo ynoTpeOisiemble (GOpMyJbl U MOHATHS. Takod JUCT
[IOMOTAEeT 3alOMHUTH (OPMYJIbI, OCHOBHBIC IOJIOKEHHS JIEKLIMH, a TaKXkKe MOXET CIYXHUThb
MIOCTOSTHHBIM CITPABOYHUKOM ]IS CTY/ICHTA.

UreHne HaAy4YHOTO TEKCTa SIBJISIETCS 4YacTbhlO IO3HABAaTEIbHOW JesrenbHocTU. Ee menp —
U3BJIEYEHHE U3 TeKCTa HeoOxonumoil mHpopmanuu. OT TOro Ha CKOJIBKO OCO3HAHHA YHTAIOUIUM
cOOCTBEHHAs! BHYTPEHHSISI yCTAaHOBKA MPHU 0OpallleHNH K MeYaTHOMY CJIOBY (HalTH HY>KHBIE CBEJICHMS,
YCBOUTH MH(OPMAIUIO TMOJTHOCTHIO MM YaCTHYHO, KPUTUYECKH MPOAHAIM3UPOBATh MaTepual U T.II.)

BO MHOTOM 3aBUCHUT 3(P(HEKTUBHOCTH OCYIIECTBISIEMOTO JCHCTBHUA.
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Boiaensitor uemwipe ochoénbie ycmano6Ku 6 UmeHuu HAy4HO20 MEeKCmda.

MH(OPMAIIMOHHO-TIONCKOBBIH (3a/1a4a — HANTH, BELICITUTH UICKOMYIO HH()OPMAIIHIO)

ycBauBaroas (yCUJus YdTaTeNs HalpaBlieHbl Ha TO, YTOOBI KaK MOKHO IMOJIHEE OCO3HATh U
3alIOMHUTH KaK CaMH CBEJICHUS U3JIaraeMble aBTOPOM, TaK M BCIO JIOTUKY €0 pacCyKIeHUH )

AQHATUTUKO-KPUTUYECKass  (YUTAaTeNb  CTPEMHUTCS  KPUTHYECKH  OCMBICIUTH  Marepuall,
MPOAHAIIU3UPOBAB €T0, ONPEICIIUB CBOE OTHOIICHHE K HEMY)

TBOpUEecCKas (CO37aeT y YUTaTelNsi TOTOBHOCTh B TOM WMJIM MHOM BHUJE — KaK OTIPAaBHON IYHKT
JUISL CBOMX pacCyXJeHUH, kak oOpa3 ajsi AeWCTBUA MO aHAJIOTHHM U T.I. — MCIOJIb30BaTh CYKIEHUS
aBTOpa, XOJl €ro MBICICH, pe3yJabTaT HaOJIONCHUS, pa3pabOTaHHYHO METOJIUKY, MIOIMOJHUTH WX,

MOJABEPTHYTH HOBOM MPOBEPKE).

4.2. Memoouueckue pexomenoayuu no no020MmMoeKe K NPaKmuyecKum 3ausamusim
Jlyis Toro 4ToOBI MPaKTUYECKUE 3aHATHS MPUHOCUIU MAaKCUMAIBHYIO MOJb3Yy, HEOOXOAUMO

IIOMHUTD, YTO YIPAKHEHUE U PEUICHUE 3a7a4 IPOBOJATCS 110 BHIUUTAHHOMY Ha JIEKLIIUAX MaTepHally U
CBsI3aHbl, KaK MPaBUJO, C JAETaJbHBIM pa300pOM OTAENIBbHBIX BOIPOCOB JIEKIIMOHHOrO Kypca. Cienyer
MOYEPKHYTh, UTO TOJIBKO I1OCJIE YCBOCHHUS JIEKLIMOHHOTO MaTepuaja C OIpeeIeHHON TOUKU 3peHus (a
UMEHHO C TOH, C KOTOPOl OH M3Jaraercs Ha JIEKUUSAX) OH OyJeT 3aKperisaThcs Ha MPaKTHYECKHX
3aHATUSAX KaK B pe3ysibTaTe OOCYXIEHMsS M aHajau3a JIEKIMOHHOTO MaTepHualia, Tak M C MOMOILBIO
pemieHus NMpoOJeMHBIX CUTyalMi, 3anad. IIpu 3THX yCIOBHSIX CTYIEHT HE TOJBKO XOPOIIO YCBOUT
MaTepuai, HO U HAy4uTCs IPUMEHSTH €ro Ha MPAKTUKE, a TAKXKE MOITYUUT JTOTOTHUTEIbHBIA CTUMYI (U
9TO OYEHb BAXHO) JUI aKTUBHOU MPOPAOOTKH JIEKIUH.

Crnenyer NOMHHUTb, YTO peIIEHUE KaXIoW yduyeOHOM 3afauyd JOJDKHO JOBOAMTHCS 1O
OKOHYATEJIbHOTO JIOTUYECKOT0 OTBETa, KOTOPOro TpeOyeT YCIOBHE, M MO BO3MOYKHOCTH C BBIBOJOM.
[TonydeHHbI OTBET cieayeT MPOBEPUTHh CHOCOOAaMH, BBITEKAIOUIMMH U3 CYILECTBAa JAaHHOW 3aJayu.
[Tone3sHo Takke (ecaM BO3MOXKHO) pELIaTh HECKOJbKHMH CHOCOOAaMH U CPaBHUTh HOJYYECHHBIE
pe3yibTaThl. Pemenue 3a1a4 JaHHOTO TUIA HY>KHO MPOJIOJKATh JI0 IPUOOPETEHNUs TBEPABIX HAaBBIKOB B

HX PCIICHUMU.

4.3. Memoouueckue pexomeHOayuu no cCamonposepke 3HaHui
[Tocne nzydenus onpeeIeHHON TEMBI M0 3aMUCSAM B KOHCIIEKTE U yUYEOHHKY, a TaKKe pelIeHUs

JIOCTaTOYHOTO KOJMYECTBA COOTBETCTBYIOLIUX 3a/lad Ha MPAKTUYECKUX 3aHATHSAX U CAMOCTOSATEIHHO
CTYIEHTY PEKOMEHIYETCSI, MPOBECTH CAMOIPOBEPKY YCBOEHHBIX 3HAHMN, OTBETHB Ha KOHTPOJIBHBIE
BOIIPOCHI 10 U3yYEHHOU TEME.

B ciydae HE0OXOIUMOCTH HYKHO €Ille pa3 BHUMATEIbHO pa300paThcs B MaTepHale.
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NHorna HeZ0CTaTOYHOCTh YCBOGHHUS TOIO WM HHOTO BOMNPOCA BBISICHSETCS TOJBKO IMIpU
W3y4YeHUU JajnbHeiero marepuana. B 3ToMm ciydae Hajg0 BEpHYThCS Ha3aJ] W IMOBTOPUTH IUIOXO
YCBOCHHBII Marepuas. BaxHblii KpuTepuil yCBOEHHUS TEOPETHMUECKOTO MaTepuaia - YMEHHE pelllaTh
3aJaud WM MPOWTH TECTUPOBAHHE IO MpoineHHOMY Marepuany. OAHAaKO clielyeT MOMHHTb, YTO
MPaBUIILHOE PEILICHUE 3a/1a4l MOKET MOJYUYUTHCS B PE3YJIbTaTe MPUMEHEHUSI MEXaHUYECKU 3ayYEHHBIX

dbopmyi 6€3 MOHUMaHUS CYIITHOCTH TEOPETUUECKUX TTOTOKCHHIA.

5.KoHTpoab caMocTOATEIBbHOH PadOThI CTY1CHTOB

B pamkax peMTHHIOBON CHCTEMBI YCIEBAEMOCTb CTYJEHTOB IO Ka)KIOW JUCLMILINHE
OLICHUBAETCA B XOJI€ TEKYLIETO KOHTPOJIS U IIPOMEKYTOYHON aTTECTALIUH.
Tekymmii KOHTPOJIb

PeiiTuHroBasi OleHKA 3HAHUI CTyIeHTA

Ne Bun nestenbHOCTH CTYyI€HTOB Cpoku KonnuecTBo
/11 BBITTIOJTHCHUS 0aJuIoB
1. | IIpakTudeckoe 3aHsATHE D 5 Henens 15
2. | Ilpaktueckoe 3aHaTue 8 8 Henensa 20
3. | Ilpaktnueckoe 3ansitue 12 12 Henens 20
Hroro 3a 4 cemecTp 55
Hroro 55

MakcumanbHO BO3MOKHBIM 0Oalil 3a BECh TEKYIIMM KOHTPOJIb YCTAaHABIMBAETCS PABHBIM 55.
Tekyiiee KOHTPOJIBHOE MEPOTPUATHE CUUTAETCS CAAHHBIM, €CIIM CTYACHT IMOJIyYrsI 32 HETO HE MEHee
60% OT YCTaHOBIEHHOTO [JIi O9TOTO KOHTPOJS MaKCUMaiabHOTrO Oamna. PeituHroBwild Oam,
BBICTABIIIEMBII  CTYIEHTY 3a TEKyIlee KOHTPOJIbHOE MEPOMpPHITHE, CIaHHOE CTYJIEHTOM B
YCTaHOBJICHHBIE TPAPUKOM KOHTPOJIBHBIX MEPOIPHUITHN CPOKH, OTIPECIIICTCS CIICYIOINM 00pa3oMm:

Yposenv évinonnenus xonmponwvnozo | Peiimunzoewiit 6ann (¢ % om maxcumanbHozo
3a0anus oanna 3a KonmpoJavHoe 3a0anue)
Omauunwiil 100
Xopowwuiti 80
Yooesnemeopumenvhuii 60
Heyooenemsopumenwvhuwiii 0
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6. Cincok iuTeparypbl
6.1. [lepeyeHb OCHOBHOIi JTUTEPATYPHI:

I'ycak, A. A. Teopusi BeposiTHocTel. [Ipumepbl u 3amaun [DIEKTPOHHBIN pecypc]|: ydeOHoe
nocoone / A. A. I'ycak, E. A. bpuumkoBa. — DIEKTpPOH. TEKCTOBBIC HaHHBIE. — MUHCK:
TerpaCucremc, 2013. — 287 ¢. — Pexwum gocryna: http://www.iprbookshop.ru/28244.htmi
6.2. IlepeyeHb TOMOJTHUTEILHOM JIUTEPATYPHI:

Kmumos, I'. I1. Teopust BeposTHOCTEH 1 MaTeMaTH4ecKas cratuctuka: yueOnuk / I'. I1. Kimumos.
— MockBa: MOCKOBCKHIA TOCy1apcTBeHHBIN yHHBepcuTeT nMenu M.B. Jlomonocosa, 2011. — 368 c.
— Pexxum nocryna: http://www.iprbookshop.ru/13115.html
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