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BBEJEHHUE
1. Hlean u 3a1a4 U3y4YeHHUs AU CHHUILIMHbI

Henp mucrummuuel:  GopmupoBaHue HaOopa o0menpodecCHOHATbHBIX  KOMIIETEHITUH
OakasnaBpa no HampasieHuto moarotoBku 09.03.02 «MHbopMamoHHBIE CHCTEMBI M TEXHOJIOTHI).

3amaur OCBOCHUS TUCHUIUIMHEL: (OPMUPOBAHUE MPEACTABICHUN O POJIU U MECTE MAaTEMATHUKH
B COBPEMEHHOM MHpE, JTalax pa3BUTHs, YHHUBEPCAIBHOCTH €€ TOHATUH U IpeACTaBJICHHUIA;
(dbopMUpOBaHNE YMEHUI KOHCTPYUPOBAHUS U aHATN3a MATEMAaTUYECKUX MOJIENe 00BEKTOB, CUCTEM U
MIPOLIECCOB MPH PELICHUU 3a]1a4, CBSI3aHHBIX cO cdepoil Oyaymiel mpodeccuoHanbHOM NesSTeIbHOCTH,
OBJIAJICHUE HABBIKAMH TOYHOTO M C)KATOIO BBIPAKEHUS MATEMAaTUYECKOW MBICIM B YCTHOM U
MUCbMEHHOM H3JIO)KEHUH, C HCIOJIB30BAaHUEM COOTBETCTBYIOIIEH CHMBOJIMKH, TEOPETUYECKOTO U
IKCIIEPUMEHTATHHOTO UCCIIEIOBAHMS B MPOPECCHOHAIBHOMN JIESITeIHHOCTH.

2. O0opyaroBaHHe U MaTePHAJIbI
[Ipaktuyeckne paborel 1O gucuuiuinHe «Teopus BEpoOSATHOCTEH U MaTeMaTH4ecKas

CTaTUCTHUKa» IPOBOJATCS B Y4eOHOHW ayAUTOPUM C MyJIbTHMEAMAa O0OpYAOBaHHEM: IPOEKTOP,
KOMIIBIOTED, 3KPaH HACTECHHBIN.

3. HauMeHOBaHHeE NMPAKTHYECKUX PadoOT

Ne HaumeHoBaHMe TeM IMCHUILIMHBI, UX KPAaTKOe Oo0ne N3 unx
TeMblI coJepKaHue M NpaKTHYecKasi
4acoB NOATr0TOBKA,
4acos
4 cemecTp
1 Pemenne ~ KOMOMHATOpPHBIX  3a/Jay:  MEPECTaHOBKH, 4 4
pa3MelICHHs], COUETaHusl.
2 BeposiTHOCTH M CiTy4aiiHbIE TPOLIECCHI. 4 4

Pemienne 3amay  Ha HEMOCPEICTBEHHOE BBIYMCIICHHE
BEPOSITHOCTH COOBITHSI.

3 OcHOBHBIE TEOPEMBI TEOPUH BEPOSTHOCTEN. 4 4
[IlpumeneHnne TeopeM CIOKEHHS W YMHOXKEHHS HpHU
pelIeHNnH 3aa4.

3 Pemenue 3amad Ha npuMmeHeHHE (OPMYJT  ITOTHOM 4 4
BeposTHOCTH, (hopmybl baiieca.

3 Cxema ucnbeitanuii bepnynnu. HauBeposiTHeiliee uucio 4 4
MOSIBJICHUN COOBITUSI B CXEME€ IMOBTOPHBIX HE3aBHUCHUMBIX
WCIIBITAaHU.

3 [Tpubmmxennsie hopmyisl B cxeme bepHysun. 4 4

4 3aKoH pacnpeeseHus: AMCKPETHOU Cy4YailHON BEJIMYMHBL. 4 4

4 BrplunciieHre  YMCIOBBIX  XapaKTEPUCTUK  AUCKPETHOU 4 4
CIIy4YaiiHOM BEJINYMHBI.

5 DyYHKIMU pachpeesieHus U IUIOTHOCTH pacrpeieieHus 2 2
BEPOSITHOCTEM HENPEpPHIBHBIX CIIyYalHBIX BEJIMYMUH, HX
CBONCTBA.

5 UucnoBble  XapaKTEPUCTUKH HEMPEPHIBHBIX CIyYaWHbBIX 2 2




BCJINYHH.

7 BapuanmonHsle psbl U MX rpaduyeckoe n300pakeHue. 2 2
8 Bo16opounslii MeTo1. ToueuHble OLIEHKH. 2 2
9 [lonsatue wuHTEpBambHOTO oOllCHUBaHUA. JloBepurenbHas 2 2
BEPOATHOCTh U TpelenbHas omuOKka BbIOOpKH. OleHKa
XapaKTEPUCTHK TE€HEPAJIbHON COBOKYIIHOCTH IO MaJloi
BBIOOPKE.
10 2 2
CratucTtrueckas poBepKa rUnoTes.
11 Koppensunonnas 3aBUCUMOCTb. Koadduruent 2 2
KOPPEJISILIMH.
12 Jlunetinas perpeccus. Koaddurmentsr perpeccun. 2 2
Hroro 3a 4 cemecTp | 32 32




4. Conep:kanue NpaKTHYECKUX padoT

IIpakTnyeckoe 3anaTHe 1. Pemenune KOMOMHATOPHBIX 3aJa4: IepPecTAHOBKH,
pa3MelleHHs], COUETAHMS.

Heab: ¢opMupoBaHHE OCHOBHBIX IOHATUH KOMOMHATOPUKM U  METOAOB  pELICHUs
KOMOMHATOPHBIX 3a/1a4 B IPUJIOKEHUU K TEOPUU BEPOATHOCTEH.

Teopernyeckas 4acThb:

Komb6unaropuka - BeTBb MaTEMaTHKH, U3y4darolias KOMOMHAIIMKM U IEPECTaHOBKHU MPEIMETOB, -
Bo3Huiia B XVII B. [lodaroe BpeMs Ka3anoch, YTO KOMOMHATOpHMKA JIEKUT BHE OCHOBHOIO pycla
pa3BUTHsI MaTEeMaTHKU M ee npuwiokeHuid. [lonoxeHue aen pe3sko M3MEHWIOCh IOCTE MOSBICHUS
OBICTPOJICHCTBYIOIIMX BBIUUCIUTENbHBIX MAIIMH M CBA3aHHOIO C 3THM paclBeTa KOHEYHOU
matemaTukd. Ceiiuac KOMOMHATOpHBIE METOAbI NPUMEHSIOTCS B TEOPUHU CIIy4alHBIX MPOLECCOB,
CTaTUCTHKE, BEIYUCIUTEIBHON MaTeMaTHKe, INIAHUPOBAHUN YKCIIEPUMEHTOB U T. 1.

Komb6unaropukoil (0T JaTMHCKOro combinareé — COEAMHSTH, COYETaTh) HA3BIBAIOT pa3fel
MaTeMaTHUKH, B KOTOPOM M3YYalOTCsi 3aJaydl  CJICAYIOIIEro THIA: CKOJbKO KOMOWHAIMH,
YAOBJIETBOPSIOLINX TEM WJIK UHBIM YCIOBUSM, MOXKHO COCTaBUTh U3 AJIEMEHTOB JIAHHOTO MHOXECTBA.

OjeMeHTapHbIMH KOMOMHATOPHBIMH KOH(UIypalUsMU SBISIIOTCS COYETaHMs, pa3MEIICHus,
nepectaHoBkU. [[nst mojcuéra umcna 3THX KOH(Urypanmuil HCHOJB3YIOTCS IpaBUia CyMMbl H
IIPOU3BEICHUS.

IIpaBuio cymmbI:

Ecnu snemeHT A MOXHO BbIOpaTh m croco0ami, a 31eMeHT B MoxkHO BeIOpath k criocobamu,
TO BBIOOp 351eMeHTa A nin B MoxHO ocymiecTBUTh m + k cnoco6amu.

O060011eHreM TpaBUIIa CYMMBI SIBJISIETCS. IPABUIIO MPOU3BEICHMUS.

IIpaBuio npousBeaeHus:

Ecnu snemeHT A MOXXHO BbIOpaTh m cmoco0amu, a TOC/E KaXJI0oro BbIOOpa sinemMeHTa A
aneMeHT B MoxHO BbIOpaTh k crocobGamu, Toria, ynopsiio4eHHYIO mapy 3jeMeHToB (A, B) mMoxHO
BbIOpaTh m*k criocoGamu.

IIpumep 1:

CKONBKO TpEeX3HAUHBIX YETHBIX YMCENT MOXHO coctaButh w3 mudp 0, 1, 2, 3, 4, 5, 6, ecnu
uupbl MOTYT MOBTOPATHCS?

Pemenne: n,;=6 (T.K. B KauecTBe MEpBOI 1Pl MOKHO B3ATh J100yI0 udpy u3 1, 2, 3, 4, 5, 6), n.=7
(T.K. B KauecTBe BTOpOH IU(PHI MOXKHO B3ATh Jr00yro mudpy u3 0, 1, 2, 3, 4, 5, 6), n;=4 (T.X. B
Ka4yecTBe TpeThel (Pl MOKHO B3sTh J1t00y0 udpy u3 0, 2, 4, 6). Utak, N=n,*n,*n;=6*7*4=168.
IIpumep 2:

CKOJBKO BCEX YETHIPEX3HAYHBIX YHCEN MOXKHO COCTaBUTH U3 1udp 1, 5, 6, 7, 87
Pemenne: [[ns kaxxaoro paspsiia 4eThIPEX3HAYHOIO 4YHC/A MUMEETCS MMATh BO3MOXKHOCTEH, 3HAYUT
N=5*5%5*%5=54=625.

Pa3memenus
HazoBéM MHOKECTBO, coiepKallee n AIEMEHTOB, N-MHOKECTBOM.
[TocnenoBarenbHOCTH (X1, X2, ..., Xk ) JUTMHBI K 0€3 MOBTOPSIOMIUXCS SJIEMEHTOB U3 AJIEMEHTOB
JTAHHOTO N-MHOXECTBA HAa30BEM k-pa3MelieHrueM.
I
O0603HaYMM CHMBOJIOM AH YHUCJIO pa3MerneHuit u3 n mo k snemenTtoB (ot ¢pan. "arrangement"

k
- pa3mernerue). Mcnomab3yst paBUIo NPOU3BEAECHUS, BBIYUCIUM YHCIIO An .
[Tycth mpon3BoIbHOE pa3MelieHue JUIMHbI k nMeeT BUI:
(X], D, G Xk).
DneMeHT X; MOXHO BbIOpaTh n crnocobamu. Ilocie kaxxnoro BeIOOpa X; JIEMEHT X, MOXKHO

BbIOpath (n-1) cnoco6amu. Ilocie kaxkaoro BeIOOpa 3J€MEHTOB X; U X» 3JIEMEHT X3 MOXKHO BBIOpaTh (n-



2) ciocobamu, u T.1. [Tocne kaxmoro BEIOOpa AIIEMEHTOB X , X2, ..., Xk.| AIEMEHT Xx MOXKHO BBIOpATh N-
(k-1)) = (n-k+1) cmocobamu. Toraa, Mo nmpaBuiTy IPOU3BEACHUS, MTOCIEIOBATEIBHOCTD (X135 X2; 5 ..., Xk )

k
MOJKHO BBIOPATh YHCIIOM CIIOCO0O0B, paBHBIM n(n-1)(n-2) ... (n-k + 1) =Art .
[IpousBeneHue B ICBOW YaCTH PABEHCTBA YMHOXHM U pasnesiuM Ha (n - kK)!, moryanm

A="

(n—Fk)!

Ak

Ecmm B ¢dopyme k = n, To “"# ectb uucino P, mepecraHoBok u3 n snemeHtoB P,=n! (oT

"permutation"- mepecTaHOBKa).

IIpumep 3:

CKOJIBKO CYIIECTBYET JIBy3HAUHBIX YHCEJ, B KOTOPBIX HU(]pa IecATKOB U Hudpa eAUHUL pa3IudHbIE U

HeuyeTHbIe?

Pemienue: T.K. HeUeTHBIX 1UGp MATh, @ UMEeHHO 1, 3, 5, 7, 9, TO 9Ta 3a7a4a CBOAUTCS K BBHIOOPY H

pa3MeNICHHIO Ha JIBE pa3HbIe TIO3UIMH JBYX U3 MATH PA3NIUYHBIX U(]P, T.€. YKa3aHHBIX Yncen OyeT:

5
A2=4-5=20

Coueranus
K-TIOIMHOKECTBO TAHHOT'O N-MHOKECTBA HA3bIBACTCS K-COUCTaHUEM.
k i

O06o03HaunM yepes Cﬂ guciio k-coueraHuid U3 TaHHBIX N AJIEMEHTOB. DopMyITy IS Yucia Cﬂ
MOJIy4uM, paccyxaas cienyromuM ooOpasoMm. Eciam kaxpoe codeTaHwe yHIoOpsIOYUTh BCEMH
BO3MOKHBIMH CITIOCOOAMH, TO TIOJYYHM BCE K-TTocae10BaTeIbHOCTEH U3 N AJIEMEHTOB, 0€3 TOBTOPEHUH,
TO €CTh Bce K-pa3menieHus.

HWHpIMM cllOBaMH,

C¥ekl=4a"
Otkyna

o A Hl
"k (n-k)R

(= ”(”_1)(”_2)..(}1—;“_1)
il

IIpumep 4: CKOIBKUMHU CITIOCOOAMHU YUTATENIh MOYKET BHIOPAThH JIBE KHMKKU W3 IIECTH UMEIOIIHUXCS?
Pemenne: Ynciao cnoco60B paBHO YUCITY COUETAHUHN U3 ILIECTH KHUKEK I10 JIBE, T.€. PaBHO:
6 56
Cie _—_=2_"=15
2140 2t
[Ipennonaras, uro n u k - nensie nonoxurensuele yucna u 0!=1, chopmynaupyeM oCHOBHBIE
CBOMCTBA COYETaHUM.




(O CHOBHBIE CBOMCTBA COYIATAHMI

0
1. YonopHIHCE, UTO CH =

2. € =
3 EEel™

3aoauu u ynpasxcnenun:

1.0npenenutb, Kakol OOBEKT KOMOWHATOPUKM MpPHUMEHSETCS Ul pelleHHs 3aJadd, OO0OCHOBATh
BEIOOD.

2.Pemmts 3a1auy.

1. CKOJBKO TPEeX3HAYHBIX YETHBIX YUCENI MOKHO cocTaBuTh u3 mudp 0, 1, 2, 3, 4, 5, 6, ecimu mudpsr
MOTYT HOBTOPATHCS?

2. CKOJIBKO CYILIECTBYET MATU3HAUHBIX YHCEJI, KOTOPbhIE OAMHAKOBO YUTAIOTCS CJIEBA HAIIPABO U CIIpaBa
HajeBo?

3. B xjacce necsiTb MpeAMETOB U MSATh YPOKOB B JeHb. CKOJBKUMH CIOCOOAMU MOXHO COCTAaBUTh
pacnucaHue Ha O/IMH JI€Hb?

4. CKOJIBKMMH CTIOCO0aMH MOKHO BBIOpaTh 4 aeneraTa Ha KoH(epeHuto, eciau B rpymie 20 yemoBek?
5. CkolbKMMHU CIOCOOAMHM MOYKHO Pa3jIOKHUTh BOCEMb DPA3JIMYHBIX MHCEM IO BOCBMHU Pa3IMYHBIM
KOHBEPTaM, €CJIM B KK/l KOHBEPT KJIAJETCS TOJIKO OJTHO MUChMO?

6. I3 Tpex MaTeMaTHUKOB U JECATH SKOHOMMCTOB HAJ0 COCTaBUTh KOMHCCHIO, COCTOALIYIO U3 JIBYX
MaTEMaTHKOB U MIECTH SKOHOMHUCTOB. CKOIBKUMH CIIOCOOAMHU 3TO MOXKHO CIeNaTh?

7. B xuocke mpoaarT 5 BUAOB KOHBEPTOB M 4 BuAa MapoK. CKOJIBKUMH CIIOCOOAMU MOKHO KYIHUTb
KOHBEPT U MapKy?

8. CkosIbKMMH crIocO0aMM MOKHO BBIOPATh IJIacHYIO U coryacHyro OykBbl 3 cioBa KOHBEPT?

9. HayanpHUK TPaHCIIOPTHOTO 11€Xa MPUTIIACHI HECKOJIBKO YEeJIOBEK Ha coBellanne. Kakaplii yuacTHUK
COBEUIAHUS, BXOAs B KaOMHET, MOXUMaJl pPYKH BCEM MpUCYTCTBYIOIUM. CKOJIBKO 4YeloBeK
y4acCTBOBAJIM B COBEIIAHUH, €CITU OBLJIO BCETO 78 PYKOMOXKATHI?

10. Kpbica 6exUT 1o JaOUPUHTY, KOTOPBIH YCTPOEH TaK, YTO CHayajla OHA JIOJKHA BBIOPATh OAHY W3
JBYX JIBEpEH, 3aTeM OAHY M3 TPEX IBEPEH, a 32 KaKIOM U3 HUX €€ OKMIAI0T 4yeTslpe ABepH. [Ipoias
JIBepb, KpbICa HE MOXKET BEpHYTbCs uepe3 He€ oOpaTHO. CKONBKMMU pa3iIMYHBIMU IMYTSMH KpbIca
MOJKET MPOUTH JTAOUPUHT OT Havaja 10 KOHIA?

IIpakTuyeckoe 3ausitue 2. BeposiTHOCTM W ciayuyaiinble nmpouecchl. Pemienue 3agauy Ha
HeNoCpe/ICTBEHHOE BHIYHCICHHE BEPOSITHOCTH COOBITHS.

Heab: ¢opMmupoBaHWe TOHATHUH  KIACCUYECKOH, TE€OMETPHUUYECKOM, CTATUCTUYECKOM
BEPOSITHOCTH COOBITHSI M CIIOCO0aX WX BHIYMCICHUSI.

TeopeTnyeckas 4acThb:

BeposATHOCTh - OJHO M3 OCHOBHBIX HOHATHI TeOpUH BeposTHOCTEU. CyIEeCTBYET HECKOIbKO
onpezaeneHuil storo nouHstus. [lpuBeneM omnpexneneHue, KOTOPOE Ha3bIBAIOT KiaccudeckuM. [lanee
yKakKeM cllabble CTOPOHBI 3TOTO OMpeeNieHUus U MPUBEIEM ApPyTHUe OMpPEIENICHHUs, MO3BOJISIIONINE
MIPEO0JETh HEJOCTATKU KIIACCUYECKOTO ONPEeSICHUSI.

Paccmorpum npumep. Ilycts B ypHE coaepkutcs 6 OQUHAKOBBIX, TIIATEIBHO MEPEMEIIaHHbIX
mapoB, IpuueM 2 U3 HUX - KpacHble, 3 - cuHHEe U | - Oenbrii. OueBHUIHO, BO3MOXKHOCTh BBIHYTh



Hay/ady M3 ypHBI IIBETHOW (T. €. KPacHBIH WM CUHHIA) map Ooblle, YeM BO3MOXKHOCTH HW3BIIEYb
Oenplit map. MOXKHO JIM OXapaKTepU30BaTh ATy BO3MOXHOCTh 4yuciioM? OKa3bIBaeTcsi, MOXKHO. DTO
YHCII0 W HA3BIBAIOT BEPOSATHOCTBIO COOBITUS (TOSBICHUS IBETHOrO Imapa). Takum oOpa3owm,
BEPOSITHOCTh €CTh YUCIIO, XaPAKTEPUIYIOIIEE CTEIICHb BO3MOYKHOCTH TOSIBJIICHUS] COOBITHSI.

[TocTaBum mepexn coOoi 3aavy AaTh KOJTUYECTBEHHYIO OIICHKY BO3MOKHOCTH TOTO, YTO B3SITHII
HayJauy map nBetHo. [losiBieHue HBETHOro mapa OyaeM paccMaTpuBaTh B KauyecTBE COOBITHS A.
Kaxxapiii 13 BOBMOXKHBIX Pe3yJIbTaTOB MCIBITAHMS (MCIIBITAHHE COCTOUT B M3BJICUCHUH IIapa U3 YPHBI)
HA30BEMOIEMEHMAPHBIM UCXO00M (DNEMEHMAPHLIM COObimuem). DIEMEHTApPHBIC UCXObl 0003HAYHM
yepe3 4%, u 1.1, B Hamem npumepe BO3MOXHBI ClEAyOIIHEe 6 3JIEMEHTAPHBIX HCXOIOB: & -
nosiuuicst Oenbiid map; %%, - mosBuics kpacHbiid map; 4 - mossuncs cunmii map. Jlerko BuaeTs,
YTO TU UCXOJIbI 00Pa3yIOT MOJHYIO TPYIIY MOMAPHO HECOBMECTHBIX COOBITUI (00513aTEIBbHO TOSIBUTCS
TOJILKO OJIMH IIap) ¥ OHM PAaBHOBO3MOKHBI (IIap BHIHUMAIOT HayJlady, Maphl OAMHAKOBBI U TIIATEIHLHO
IepeMeIIaHbl).

Te omemMeHTapHbIE UCXOIBI, B KOTOPBIX HMHTEpECylIlee HAc COOBITUE HACTYHaeT,
HA30BEM 0.1a20NpusmcmeyowumMy 3ToMmy coObITHIO. B Hamem npumepe O6JaronpusiTCTBYIOT COOBITHIO
A (TIOSIBIICHUIO IIBETHOTO I1apa) cieayromue 5 ucxomon: Gi%, %k,

Takum oOpa3om, coObiTHe A HAOIIOAAETCS, €CIIM B MCIBITAHUHA HACTYIAET OJUH, Oe3pa3IuyHO
KaKo#, M3 3JIEMEHTapHBIX HCXOJIOB, OJIATONPHUATCTBYIOMIMX A; B HamleM mpumepe A HaOomaercs,
ecnu HactynuT &g, mwim &y, wm &, wm %, i %, B atom cMmbicie cobbiTue A mojapasfensercs Ha
HECKOJIBKO 3JieMeHTapHbIX coObITHi (%%,%%%); snemenTapHoe ke coObiTHe He moapaszmensercs Ha
Ipyrue coOBITHS. B 3TOM COCTOMT pazinuuue MEXIy COObITHEeM A M 3JIEMEHTAPHBIM COOBITHEM
(371eMEHTapHBIM HUCXOI0M).

OTHoIIeHNe Yuciia OJIArONPHUSITCTBYIOIUX COOBITHIO A 3JIEMEHTAPHBIX MCXOJIOB K UX 00IIEMY
YHCIy HAa3bIBAIOT BEPOSTHOCThIO cOObITHS A M o0Oo3HauaroT 4epe3 P (A). B paccmarpuBacmMom
MpUMEpE BCETrO AIEMEHTAPHBIX UCXO0B 6; U3 HUX 5 OIaronpusiTCTBYIOT coObITHIO A. ClieZjoBaTeIbHO,
BEPOSITHOCTh TOT'O, YTO B3SATBIA IIAp OKaXXETCS LBETHBIM, paBHa P (A) = 5 / 6. DTO unciao u maer Tty
KOJIMYECTBEHHYIO OIEHKY CTEIEeHHW BO3MOXKHOCTH IOSIBICHHS IIBETHOTO IIapa, KOTOPYIO MBI XOTEIH
HaiTu. JlaguMm Tereph onpeiesieHne BEPOSITHOCTH.

Beposmnocmuvio cobvimus A Ha3pIBalOT OTHOIIEHHE 4YHUCIA OJaronpHsATCTBYIOIIUX 3TOMY
COOBITHIO MCXOJ/IOB K OOIIEMY YHCIY BCEX PAaBHOBO3MOXKHBIX HECOBMECTHBIX 3JIEMEHTAPHBIX HCXOJIOB,
00pa3yromux MoaHyto rpynmny. MTak, BeposSTHOCTh COObITHS A ompezenseTcs: GopMyioi

P(A)=m/n,

IJIe M - YUCJIO AJIEMEHTAPHBIX UCXO0B, OJarompUsTCTBYIOMIMX A; N - YUCIO BCEX BO3ZMOKHBIX
AJIEMEHTAPHBIX UCXOJIOB UCIIBITAHHSI.

3mech TPENnoyiaraeTcs, 4YTO JJIEMEHTApHBIC WCXOJbI HECOBMECTHBI, PAaBHOBO3MOXKHBI U
00pa3yroT moyiHyo rpyniy. M3 onpeaencHus BEpOSTHOCTH BBITEKAIOT CIEAYIONINE €€ CBOHCTBA:

CBoiicTBO l. Bepossmrnocms 00cmogepHo2o cobbimus pasHa eounuye.

JIeliCTBUTENBHO, €CIIM COOBITHE JTOCTOBEPHO, TO Ka)bIi 3JIEMEHTApPHBIM HCXOJ| WCIBITAHHS
OnaronpusTCTBYeT COOBITHIO. B 3TOM citydae m = n, cie10BaTeibHO,

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

CBoiicTBO2. Beposmnocmb He8O3MONCHO2O COOLIMUSL PABHA HYTIIO.

JlelicTBUTENBHO, €CITM COOBITHE HEBO3MOXKHO, TO HHU OJHH W3 DIIEMEHTapHBIX HCXOJIOB
UCTIBITaHUS He OJIaronpusTCTBYeT coObITHIO. B 3TOM ciydyae m = 0, cieoBaTensHo,

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

C B o# cT B 0 3.Bepoamnocmv cayuaunozo coObimusi ecmb NOJIOHCUMENbHOE YUCIO,
3AKTIOUEHHOe MeHCOY HYAeM U eOUHUYEl.

JlelicTBUTENBHO, CIlydalfHOMY COOBITHIO OJIarONpPUATCTBYET JIMIIb YacTh W3 OOILIEro yucia
AJIEMEHTAPHBIX UCXOJIOB HCIBITaHMs. B 3TOM ciyyae 0 < m < n, 3Ha4ut, 0 <m/n < 1, ciieoBaTenbHO,

0<PA)<I.



Hrak, BepoATHOCTH JIF0OOTO COOBITHS YAOBIETBOPSET IBOMHOMY HEPaBEHCTBY

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

1. B amuke umeercss 50 oquHAKOBBIX JeTajel, U3 HUX 5 okpamieHHbIX. Haynauy BhIHUMaIOT
OJHYy JieTaiib. HallTu BEpOATHOCTH TOT0, UTO U3BJICYEHHAS AETalb OKAKETCSI OKPAIEHHOM.

2. bpomiena urpanbHas KocTh. HaiiTu BepOSATHOCTD TOTO, YTO BBINA/IET YETHOE YHCIIO OYKOB.

3. YuacTHUKH XepeObeBKHM TSAHYT M3 SIIUKa >KETOHBI ¢ HoMepamu oT 1 mo 100. Haiitu
BEPOSTHOCTH TOTO, YUTO HOMEP MEPBOr0 HAy/1ady U3BJICYEHHOT'O )KETOHA HE CONEPXKUT UPHI 5.

4. B Memiouke uMeeTcs 5 OJMHAKOBBIX KyOMKOB. Ha Bcex rpaHsx Kaxaoro KyOWka HamucaHa
oJlHa W3 cienyroumx OykB: o, I, p, ¢, T. HaliTH BEpOSTHOCTH TOTO, YTO HA BBIHYTHIX 10 OJHOMY U
pacroio’KeHHBIX "B OHY JTUHHIO" KyOMKOB MOXKHO OyJIEeT MpoYecTh coBO "cropt".

5. Ha kaxx7o¥i 13 11ecTH 0JIMHAKOBBIX KAPTOUYEK HalleyaTaHa OJHA U3 CIEAYIOIUX OYKB: a, T, M,
p, ¢, 0. Kaprouku TmarenpHo nepeMenianbl. HaliTu BEpOATHOCTH TOrO, UTO HA YETBIPEX, BBIHYTHIX 110
OJIHOHM M PACIIOJIOKEHHBIX "B OJHY JUHHUIO" KapTOYKaX MOYKHO OYyJET mpOoYecTh CIOBO "Tpoc'.

6. Ky0, Bce rpanu KOTOPOTO OKpaIleHbl, PACIIJICH Ha THICAYY KyOUKOB OJMHAKOBOI'O pa3Mmepa,
KOTOpBIE 3aTe€M TIIATEIbHO MepeMenianbl. HaliTi BeposiTHOCT TOrO, YTO HayJauy U3BJICUYEHHBIN KyOuK
OyzeT UMETh OKpAIlleHHBIX IpaHeil: a) oaHy; 0) 1Be; B) TPH.

7. V3 TmatenpHO MEpEeMEIIaHHOTO IMOJIHOro Habopa 28 KocTed JOMHHO Hayjady H3BJICUCHA
KOCTb. HaliTh BEpOSITHOCTH TOTrO, YTO BTOPYHO HayJady H3BJIEYEHHYIO KOCTb MOYKHO NPUCTaBUTh K
MEepPBOH, €CIIM MepBast KOCTh: a) OKa3aiach ayosiemM; 0) He €CTh AyOIb.

8. B 3amke Ha o0mieil ocu mATh AUCKOB. KaxIplid TUCK pa3/ieleH Ha LIeCTh CEKTOpPOB, Ha
KOTOPBIX HAIMCaHbI pa3IMyHble OyKBBI. 3aMOK OTKPBIBAETCS TOJIBKO B TOM CIIydae, €CJIM KaKIbli TUCK
3aHMMAaeT OJIHO OIIPENIECIICHHOE I0JI0)KEHNE OTHOCUTENIBHO KopIllyca 3aMka. HaliTu BeposTHOCTBH TOrO,
YTO IPU MPOU3BOJIHHON YCTAaHOBKE JUCKOB 3aMOK MOYKHO OYJIET OTKPBITb.

9. BoceMp pas3MyHBIX KHUI pPacCTaBIIAIOTCA HayjAady Ha oJHOM moske. Hailtu BeposTHOCTD
TOT0, YTO JIBE OIpE/IeJICHHbIE KHUTH OKaXXyTCs MMOCTABICHHBIMU PSIIOM.

10. bubnnoTeuka COCTOUT M3 JECATH PA3TUYHBIX KHUT, IPUYEM IATH KHUT CTOST 1O 4 pyOis
KaXK7asi, TPU KHUTU — T10 OJAHOMY PYOJIt0 U 1Be KHUTU — 110 3 pyOuis. Haiftu BeposSTHOCTH TOTO, YTO
B3SIThIC HAy/Jjauy JIBE KHUTU CTOST 5 pyOIien.

11. B maptun u3 100 geraneir oTaen TEXHHUYECKOTO KOHTPOJISI OOHAPYKHII 5 HECTaHIAPTHBIX
neraneil. UeMy paBHa OTHOCUTEIIbHAS YacTOTa MOSBICHUS HECTAaHAAPTHBIX JeTaneu?

12. IIpu crpenbbe U3 BUHTOBKM OTHOCHTEIbHAS YacTOTa MOMAaJaHus B LeIb OKa3zajgach paBHOM
0,85. HaiiT yrcno nonaganuii, eciu Bcero Obu1o mpou3sseaeHo 120 BHICTPEINIOB.

IIpakTuueckoe 3ansitue 3. OcCHOBHBbIE TeopeMbl Teopuu BeposiTHOcTell. IIpumenenme
TeopeM CJIOKeHHMS U YMHOKeHHs IIPU pellleHuM 3a1a4.

Heanb: ¢opmMupoBaHue MpencTaBiICHUsT 00 OCHOBHBIX TEOpPEMax TEOPUU BEPOSITHOCTEH U
METOJIaX UX MPUMEHEHHUS IJIsl pelIeHHs 3a/1a4.

Teoperuueckasi 4acTh:

Cymmoni aByx coObiTuii A u B HaseiBaercs coObiTe C, COCTOSINEE B TMOSBICHUH XOTS ObI
OJTHOTO M3 coObITHI A niu B.
Teopema cnooicenus seposimuocmet

BeposSTHOCTE CyMMBI JABYX HECOBMECTHMBIX COOBITHI paBHa CyMME BEPOSTHOCTEH ATHX
COOBITHI:
P(A+B)=P(A)+P(B).

B cnyuae, korma coObiTist A 1 B cOBMECTHBI, BEPOSTHOCTh UX CYMMBI BBIPaKaeTCsl OopMYJIIOi
P(A+B)=P(A)+P(B)-P (AB),
rne AB — npousBenenue codbiTrii A u B.



JlBa COOBITHS Ha3bIBAIOTCS 3aBHCUMBIMHU, €CIM BEPOSTHOCTb OJHOTO M3 HHUX 3aBHCUT OT
HACTYIUICHHMSI WJIM HE HACTYIUIGHHUs JApyroro. B ciyuyae 3aBUCHMBIX COOBITUH BBOJUTCS IOHSTHE
YCIIOBHOU BEPOSITHOCTH COOBITHSI.

VYcenoBHoit  BeposiTHOCTBIO  P(A/B) coObITHS A Ha3zbiBaeTCs  BEPOSTHOCTh  COOBITHA A,
BBIUUCIICHHAS TIPU YCJIOBUH, 4YTO coObiTHe B mpousonuio. Anamoruuno yepes P(B/A) o6o3nauaercs
yCIIOBHAsl BEPOSATHOCTH cOOBbITHS B npu ycnoBum, 4To coObITHE A HACTYIHUIIO.

[IpousBenenuem aByx coObiTHii A u B HaseiBaercsi coObitie C, cocrosiimee B COBMECTHOM
MOSIBJICHUU COOBITUSA A U coObITUA B.

Teopema ymHoodceHUs 6epoOsiIMHOCMEN

BeposiTHOCTh mpou3BefieHHs [BYX COOBITUN paBHA BEPOSITHOCTH OJHOTO M3 HHUX, YMHOKEHHOM
Ha YCJIOBHYIO BEPOSTHOCTD JPYrOro MpH HAJIMYUU TIEPBOTO:

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

CrenctBue. BeposTHOCTD COBMECTHOTO HACTYTUICHHS TIBYX HE3aBHCHMBIX
coObITuit A 1 B paBHa Mpou3BeIEHUIO BEPOATHOCTEH ATUX COOBITHIA:
P (AB) =P(A) - P(B).

CnenctBue. Ilpu mpou3BOAMMBIX N OJJUHAKOBBIX HE3aBHUCHMBIX HCHBITAHUSX, B KaXIOM U3
KOTOPBIX COOBITHE A TOSIBJISIETCS C BEPOATHOCTBIO P, BEPOSTHOCThH IMOSBICHHS COOBITHS A XOTsS OBl
onuH pa3 paBHa 1 - (1 - p)n.

3aiauyu u ynpaxKHeHMsI:

1. MeHemkep uMeeT 8§ KaHIUAATOB JUIA B3ATUS B IITaT (UPMBI, MPH 3TOM 6 >KEHIIMH U 3
My>xuuH. TpeOyeTcs B34Th 3 yenoBeka. KakoBa BEpOsSTHOCTh TOTO, YTO MPH MPOU3BOJILHOM BhIOOpE 3 —
X JIojieit Oyaet BeIOpaHa XOTsI ObI O/THA KEHINMHA.

2. B smumke 12 mapoB, u3 KoTopbiXx 3 Oenbix, 4 KpacHbIX U 5 TonyObix. Haynauy u3BneueHsr 3
mapa. Haiitu BeposITHOCTb, YTO Bee 3 11apa pa3HOro LIBETA.

3. U3 rpynmel cryaeHTOB, B KoTopod 18 ronome m 12 ngeBymiek, B coBeT (hakyabTeTa
n30HparoTcs 1Ba yeaoBeka. KakoBa BEpOSTHOCTb TOTO, YTO CPEAH N30OPAHHBIX OKAXKETCS XOTs Obl OMH
IOHOIIIA.

4. B xop3une 6 Oenbix u 8 yepHbIX Msueidl. Haymauy wusBnekaercs 3 wmsua. Paccumrath
BEPOSITHOCTH:

A - Bce 3 maua Oeble;
B - onuH Ms19 Genblii a 1Ba YEPHBIX;
C - Bce TpH Ms4a YEpHBIX

5. KaxkoBa BepOSTHOCTb TOT0,4TO MPH MOJOPACHIBAHUU JBYX MOHET BBINAJIET XOTS Obl OJIUH Tepo6?
Brimcars npocTpaHCTBO 3JIEMEHTAPHBIX UCXOIO0B.

6. Cpenu 30 OuneToB 5 BBIMTPHIIIHBIX. HauTu BEPOSATHOCTH TOTO, YTO CPEAM JABYX BBIOpAHHBIX
HayraJl OUIeTOB XOTs OBl OMH BBIUTPHIITHBIN

7. Wmeercs 5 OGenblx U 8 4epHBIX IapoB. BeiauMmaroT nBa. HaliTh BEpOATHOCTH TOTO ,4TO OHHU
pa3HoOro LBETA.

8. Hwmeetcs 2 ypHBI: B IEpBOi a O€IbIX U b YepHBIX MIAPOB; BO BTOPOU ¢ Oenbix U d yepHbIX. M3
KaX/10¥ YpHBI BBIHUMAIOT 110 1mapy. HaliTi BeposiTHOCT TOTO, 4TO 00a mapa OyayT OeisiMu (coObITHe
A) ¥ BEpOSITHOCTH TOTO 4TO 00a mapa OyayT pasHoro npeta (coositue B).

9. KakoBa BepoATHOCTh YTO INpPH OJHOBPEMEHHOM OpOCAaHMM JBYX NPABWJIBHBIX HIPAIBHBIX
KyOHMKOB BBINABILIEE YHUCIO OYKOB COCTABUT BEJIMUMHY PaBHYIO 9.

10. B xop3une 6 Oenbix u 8 4epHbIX Msdel Paccuntap BEpOATHOCTB UTO Haylauy B3AThIC JABA MA4Ya
Oenble.

11. B xop3une 6 Oenblx W 8 YEpHBIX OJMHAKOBHIX IO pa3Mepy W Becy MapukoB. Hayran
BbIOUpatoTcs 3 mapuka. Paccuntars BEpOITHOCTH CIAEAYIOUINX COOBITHIA:

* Bce Tpu mapuka Oenbie;
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* OpuH mapuk Oenblil, a 1Ba APYTUX YEPHBIE;

* Bce Tpu mapuka yepHble

12. IlpaBunpHblid UrpanpHbli KyOuk Opocaercss 3 pasa. Ilocuutarh BEpOSTHOCTH ClEIYHOIIMX
COOBITHI:

¢ Bce Tpu pa3a BBIIAJET IECTEPKA,

* Bce Tpu pa3a BbINAJAET OJHO U TOXKE YHUCJIO.

13. Tpu pa3za Opocaercs MOHETa JIOCTOMHCTBOM 5 caHTHUMOB. HailTu BEpOSITHOCTH CIEIYIOIINX
CITy4alHBIX COOBITHI:

A —“Bce Tpu pasa BbIazeT uugpa”,

B - “mudpa Bemager 1 pas”,

C - “mudpa BeImageT 60JIBIIOE YUCIIO pa3, 4eM repd”,
D - “mudpa Beimazger 2 paza”.

14. 3 OykB cnoBa ‘“mionmtoc” Hayraja BBIOMparoTcs ABe OyKBHI JHA 3a JApyroid. Beimmcats
IIPOCTPAHCTBO JIEMEHTAPHBIX HCXO/0B.

15. Koutponep, nposepsis kadectBo 400 uznenuii, ycranoBwi, 4yTo 20 U3 HUX OTHOCSTCS KO 2
COpTy, a OcTalIbHbIE K IepBoMy. HaliTi yactoTy u3zenuii nepBoro copra, 4acToTy U3Jeuil 2 copra.

16. Ctynent 3naer 14 BompocoB u3 20. B ounere coxepxkurcs 3 Bompoca. Hailtu BeposTHOCTD
TOT0, YTO CTYJEHT OTBETUT XOTs Obl HAa OJJUH U3 HUX.

17. U3 smumka, B xotopoMm 90 roaneix netaneit u 10 Heroaelx jaerayedl Haynady BbIOpaHbl 10
neraneil. PaccuuraTh BEpOSTHOCTB TOTO, YTO BCE BHIOPAHHBIE JIETAIM FOHBIE.

18. B smuke 20 nperaneit, 15 u3 koTophIx OkpamieHbl. W3 smuka BeIOMPAOTCS IPOU3BOJIBHBIM
obpa3om 4 neranu. HaliTi BEpOATHOCTB, YTO OHU BCE OKPALIECHBI

19. B simuke 5 OenbIX mapoB, 2 4epHBIX U 3 KpacHbIX. KakoBa BEpOSITHOCTB, YTO JIBa BBIHYTBIX
mapa OyyT OJHOI'O IIBETa.

20. YcTpoiCcTBO COCTOMT M3 ISTH 3JEMEHTOB, U3 KOTOPBIX JIBa W3HONIEHBI. llpu BritoueHuun
YCTPONCTBA BKJIIOYAIOTCS CIy4allHbIM 0Opa3oM JBa »3jeMeHTa. HalT BepoATHOCTh TOro, YTO
BKJIFOUEHHBIMU OKaXYTCSl M3HOIIEHHBIE 3JIEMEHTBI.

21. 3 n wmsnmenuii, cpean KOTOpbiXx Kk OpakoBaHHBIX, Haymady Oepercs k w3nenmii. Kakoma
BEPOSTHOCTb, YTO BCE OHU OpaKOBaHHBIE

22. B ypHe a OenbIx U b 4epHBIX MapoB (a ¢2,b=3 )13 ypHBI BBIHUMAIOT Cpa3y S5 IIapoB.
HaiiTi BeposiTHOCTB p TOr0, YTO 2 U3 HUX OyAYT OEIBIMU U 3 YEPHBIMH.
23. UrpanbHas kocTh OpocaeTcst onuH pa3. HaliTu BeposTHOCTH COOBITHIA -

i a: Ha KOCTH BBINAJIO YE€THOC YHUCJIO OUYKOB
b 0:Ha KOCTH BBIITAJIO HE MEHEE 5 OUKOB
i C: Ha KOCTH BBINAjI0 He 0ojee 5 0ukoB

IIpakTnyeckoe 3ansitue 4. Pemenue 3aqa4y Ha npuMeHeHHue (POPMY.JT NOJIHON BEPOSITHOCTH,
dbopmyas! baiieca.

Heab: ¢dopmupoBaHue MpeACTaBICHUS 00 OCHOBHBIX TEOpeMax TEOpUH BEPOSTHOCTEH U
METOAAX UX MPUMEHEHUS I pEeLIeHUs 3a1a4.

Teopernyeckas 4acThb:

BeposiTHOCTh cOOBITHSI A, KOTOpOE€ MOMKET HACTYNHTh JIMIIb TPU TIOSBICHUH OJHOTO W3
HECOBMECTHBIX COObITHH-THIIOTE3 B, B,,...,B,, o0O0Opasyrommx mnonHyio rpynmy, paBHa CyMMe
IIPOU3BEICHNUI BEPOATHOCTEN KaKIOM W3 THUIOTE3 Ha COOTBETCTBYIOUIYHO YCIOBHYIO BEPOSTHOCTH
COOBITHS A
P(A) = P(B)*Psi(A) + P(B2)*Ps2(A) +...+ P(Bn)*Pg,(A),
rie P(B)) + P(B,) +...+ P(Bn) = 1. IlpuBenennyio ¢opmMyny Ha3bIBAIOT GopMYIol NOIHOU
6epOAMHOCMU.
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Ecnu cobbiTre A yXe MPOU30II0, TO BEPOSATHOCTU

P(B)+P,(A)

P(A)
THIIOTE3 MOTYT OBITH MIepeorieHeHbI 1o (popmyrnam baiieca:
IMpumep.
IIaTh KypCaHTOB OJMHAKOBOE YHUCIIO pa3 CTPEJSIIOT 10 OTAEIBHBIM IIITH MHUIIEHsAM. Pe3ynbrar

CTpEJIbOBI TAKOB:
NIEPBBI U BTOPOM KYpPCAaHTBI MOPAXKAIOT TPH MUIICHU U UMEIOT JIBa Ipomaxa (coOsitue B));
TpeTUil KypCcaHT MOopa)kaeT JABE MUIIEHU U UMEET TpU Ipomaxa (coositue B,);
YETBEPTHIN U MATHIA KypCaHTHI OPAXKAIOT OJHY MUILIEHb U UMEIOT YeThIpe nmpomMaxa (codbitue Bs).

Hayran Oepercss MulleHb, OHa OKa3ajach MOpaXeHHOW (coObiTve A). OnpenenuTs BEpOSTHOCTb
TOT'0, 4TO 3Ta MUILEHb [I0PaXKeHa MEPBBIM KYPCaHTOM.

Pewenne: P(B)) =2/5, P(B,) = 1/5, P(B;) = 2/5, Pui(A) = 3/5, Ppx(A) =

P,(B,)= (i=1,2,...,n)

P(B,)xP, (A)

P(A)
2/5, Pe3(A) = 1/5. Ilo dpopmyne baiieca onpenenumM HCKOMYIO BEPOSTHOCTb:

PA(Bl):

*

P,(B,) 0,6

2
_ 5)
2. 3.1
x4+
5 5 5

3agaum U ynpaskHeHus:

Bapuanm 1. Tlpu uccnenoBaHMM KPUMHMHOTEHHOM OOCTaHOBKHM B HEKOTOPOM TOpOJiEe BCe
MIpaBOHAPYLICHHUSI, COBEPIICHHBIE 3a MOCIEeIHUE 5 MECSIEB, ObUIN paclpeleeHbl 0 TPeM TpyInaM B
COOTBETCTBHHM C paiioHaMH ropoja. B nepsoii rpynne okasanocs 70 %, Bo BTopoi — 23 %, B TpeTheil —
7 % Bcex mpaBoHapyIIeHUH. BepoATHOCTh TOTO, YTO MpaBOHAPYIIUTENEM SIBISETCS YEIOBEK MIIaIe
25 ner mus Kaxao rpynmsl paBHa coorBercTBeHHO 0,6; 0,35 m 0,1. Onpenenurs BEpOSTHOCTH TOTO,
YTO BEIOPAaHHOMY MPOU3BOJILHO MPABOHAPYIIUTEIIO OKaKETCS MEHbIIIE 25 JIeT.

BeiOpaHHOMY TpOHM3BOJBHO MPAaBOHAPYLIMTENIO OKa3ajloch MeHblie 25 user. Haiitu
BEPOSTHOCTH TOTO, YTO 3TOT YEJIOBEK U3 MEPBOU IPYIIIHL.

Bapuanm 2. CtpenkoBoe otaeneHue noiayduwsio 10 BUHTOBOK, U3 KOTOPBIX 8 NPUCTPEISHHBIX,
IBe HET. BeposATHOCTH mMonagaHuss B IEJb M3 NPUCTPEISIHHOM BUHTOBKM paBHa 0,6, a u3 He
npuctpesssHHoil 0,4. KakoBa BEpOSTHOCTB, YTO CTPEJIOK M3 HayAaudy B3STOM BUHTOBKHU IONAJET B IIENb
IIPH OJTHOM BBICTpene?

Crpenok nopazui nenb. KakoBa BEpOATHOCTh, YTO OH CTPENSUI U3 PUCTPEIIIHHON BUHTOBKU?

Bapuaum 3. B paiione 24 yenoBeka 00y4aroTcsl Ha 3204HOM (aKyJbTeTe HHCTUTYTA, U3 HUX 6 —
Ha (uU3MKO-MaTeMaTuyeckoM (akynbreTe, 12 — Ha arpoHOMH4YeckoM (Qakyibrere, 6 — Ha
HSKOHOMHMUYECKOM (paKyibTeTe. BeposATHOCTh yCHENIHO cAaTh BCE HK3aMEHbl Ha MPEACTOALIEH ceccuu
JUI CTYJCHTOB (PU3MKO-MaTeMaTudeckoro ¢akynprera paBHa 0,6, arpoHOMHYecKOro (akynbreTa —

3
5 pu—
2 21
k k=
5 55
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0,76 u sxoHOMHUUYeckoro Qakymnprera — 0,8. HailTu BEpOSATHOCTH TOTO, UTO HAyJady B3SATBHIA CTY/AEHT,
C/IaBILUHI YCIIEIIHO BCE IK3aMEHBI, OKaXETCS CTYIEHTOM SKOHOMHUYECKOTO (haKyybTeTa.

KaxoBa BEpOSITHOCTb, UTO CTYJIEHT CIACT IK3aMEH?

Bapuanm 4. B rpynne MWIHIICHCKOrO KoJuleaka . BproKoBo, cocTosileid U3 PaBHOIrO
KOJIMYECTBA IOHOIIEH U JeBylIeK, 5% Beex roHomel u 0,25% Bcex neBylIeK cTpajatoT JalbTOHU3MOM.
KakoBa BeposITHOCTH TOro, 4TO Hayraj BbIOpaHHOE JHILO cTpajaeT AanbroHusMom? Ecnm Hayrapg
BBIOpPAHHOE JIMIIO CTPAJaeT AaTbTOHU3MOM, TO KaKOBa BEPOSATHOCTH TOTO, YTO 3TO IOHOMIA?

Bapuanm 5. Ha npeanpusiTiy, U3rOTaBIUBAIOIIEM JIBEPHbBIE 3aMKH JIJIs1 aBTOMOOMJICH, MepBhIi
nex npousBoaut 25%, Bropoit — 35%, tperuii — 40% Bcex 3aMKOB. BeposiTHOCTB, YTO 3aMOK OyIeT
BCKPBIT YTOHUIMKAMH, 110 CTaTUCTUKE cocTaBisieT 5%, 4%, 2% coorBercTBeHHO. HailT BEpOSATHOCTH
TOTO, YTO B CIy4YailHO BBIOPAHHOM aBTOMOOWJIE C 3aMKaMH JIAHHOTO 3aBOJa, OyJIE€T BCKPHITA JTBEPb.
Ecnu 3amok okasaiics B370MaH, KaKOBa BEPOSITHOCTh TOTO, YTO OH ObUI MPOU3BEACH B TPEThEM IIEXe
3aBoja?

Bapuanm 6. Ha npombinuiennor 3oae MTK 023/1 paborator aBe Opuraapl paboumx: nepBas
MIPOU3BOAUT B CPEIHEM Y4 MPOIYKIUU C MpolieHToM Opaka 4%, BTopas — %4 NPOAYKIHMH C MPOLIEHTOM
Opaka 6%. HaifTu BepoSTHOCTH TOTO, YTO B35ATOE Hayraja H3Jeiue a) OKaxeTcss OpakoBaHHBIM; O)
W3TOTOBJICHO BTOPOU OpHUrafol mpH yCIIOBUH, YTO U3JICITHE OKAXKETCSI OPAKOBAHHBIM.

Bapuanm 7. B mupamune 10 BUHTOBOK, U3 KOTOPBHIX 4 CHAOKEHBI ONTHYECKUM IPHUIICIOM.
BeposiTHOCTH TOTO, YTO CTPENOK IMOPA3UT MUILIECHb IMPH BBICTPENC U3 BUHTOBKA C ONTHYECKUM
npuiienioM, pasHa 0,95; mis BuHTOBKM 6€3 ontudeckoro npumeia — 0,8. CTpenok nmopasuia MUIIEHb U3
Hay/Ja4dy B3STOM BUHTOBKU. UTO BEpOSITHEE: CTPEJIOK CTPEJSUT U3 BUHTOBKH C ONTUYECKUM MPUIIETIOM
wiu 6e3 Hero?

Bapuaum 8. B cnenmanu3upoBaHHYI0 OOJIBHHUILY MOCTyMalT B cpeaneM 50% c 3aboneBanneM
T, 30% - ¢ 3a6oneBanuem K, 20% - ¢ 3ab6oneBanuem M. BeposiTHOCTB moHOTO M3nedeHus: 6onesnn T
paBHa 0,7; nnsa Gonesneit K m M a3t BepositHocTH coorBercTBeHHO paBHbl 0,8 u 0,9. Kakosa
BEPOSTHOCTh TOTO, YTO MOCTYNUBIIUKA OOJBHOM OyneT BbIMKCaH 3710poBbIM? Ecnu 601bHON BhINHCAH
3JI0POBBIM, KAKOBA BEPOSITHOCTH TOTO, YTO ATOT OOJIBHOM cTpajan 3aboneBanueM M?

Bapuaum 9. B xomnbloTepHON 0a3ze JaHHBIX cofepaTcs JaHHbIE 00 yroHax aBTOMAIIHUH IO
TpeM paiioHaMm ropoja. B cpennem 3a mecsiy u3 neporo paiiona nocrymnaer 10 cooOmienuit, U3 BToporo
— 6, u3 Tperbero — 4. BeposSTHOCTH TOTO, YTO yTrHAH JIETKOBOW aBTOMOOMIIb JJI Ka)XJI0ro U3 pailOHOB
cootBerctBeHHo — 0,9; 0,8; 0,7. KakoBa BEepOSTHOCTh TOTO, YTO OYEpEIHOE COOOIIeHHEe — 00 YroHe
nerkoBoro aBTomMoOmia? KakoBa BepOSTHOCTh TOr0O, YTO YIHAHHBIM JIETKOBOW aBTOMOOWIb W3
TpeTbero paiiona?

Bapuanm 10. KomaHna CTpelKOB MWIMIIEHCKOTO KOJUIEXKa ropoja bprokoBO cocTout u3 5
4eJI0OBEK, TPOE M3 HUX MOMagaroT ¢ BeposTHOCThIO 0,8, a nBoe — ¢ BepositHOcThiO 0,6. Haynauy us
KOMaH/Ibl OEpeTcsi CTPEsIOK U MPOU3BOJIUT BhICTpen. KakoBa BEpOSITHOCTh TOTO, YTO CTPEJIOK MOonaaet?
Ecnu ctpenok monai B 1€k, TO KAKOBa BEPOSITHOCTb, YTO 3TO OJIUH U3 TpeX (OAUH U3 ABYX)?

IIpakTHyeckoe 3ansaTHe S. Cxema wucnbiTaHuii Bbepnysum. HauBeposiTHelilee 4mciio
MOSABJICHUI COOBITHS B CXeMe MMOBTOPHBIX HE3ABHCUMBbIX HCIIBITAHUH.

Heas: ¢dopmupoBaHue MpPEACTaBICHUS 00 OCHOBHBIX TEOpPEMax TEOPUH BEPOSTHOCTEH U
METOJIaX UX MPUMEHEHUS ISl PELICHMs 3a/1a4.

Teoperuyeckast 4acThb:

VcnbiTanue, B pe3ysbTaTe KOTOPOro 0KMJAETCS HACTYIUICHHE MHTEPECYIOLIEro Hac coObITus,
MOXHO MHOTOKpPaTHO IOBTOPATH. [JIaBHBIA BONPOC KaXXIOIO IMOBTOPEHUS — INPOU30MICT WU HE
IIPOU30HIET 3TO coObITHE? A BO BCell cepuM NOBTOPEHHMH BaXXHO 3HATh, CKOJbKO MMEHHO Pa3 OHO
MOJKET MPOU30UTH WM HE Mpou30iTh. Hampumep, KakoBa BEpOSTHOCTb, YTO IMPH IMATH OpOCaHMAX
MOHETBHI «Opel» BhIMaAeT poBHO 4 pasza? lleeinapckuii marematuk Hadaina XVIII Beka Sko6
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bepaymnu oO0beauHun 1monoOHBIE BOMPOCHI B €IUHYIO BEPOSTHOCTHYIO CXE€MY, KOTOPYIO HPHUHSTO
Ha3bIBaTh cxeMoil bepuyn.

PaccmaTtpuBaroT n HE3aBUCUMBIX MOBTOPEHUN OJHOIO W TOTO K€ HCIBITAaHUS C JABYMS
BO3MOXXHBIMH HCXOJIaMU: «YyCIIEXOM» U «HEeyaaueil». BepoaTHOCTh «ycrexa» paBHA p, a BEPOATHOCTh
Heynaun paBHa q. M3BectHa opmyna p+q=1. TpeOyercs HaliTH BeposSTHOCTH P,(X) TOrO, 9TO B 3THUX
MOBTOPEHUSIX MIPOU30MIET POBHO X «YCIIEXOBY.
®opmyna bepnyiu:

CX X _n—
Px)= “nP 4
IIpumep. U3 ypHusbl, coaepkarieil 2 6enbIx U 6 YepHbIX IapOB, HAayAayy BBIOMPAETCS ¢ BO3BPALIECHUEM
5 pa3 nmoxpsin oauH mwap. [loacunraTs BEpOSITHOCTH TOTO, YTO 4 pa3a MosiBUTCS Oeiblil map.
Pemenne: B npuBeneHHbIX Bbime oOo3HadeHUsX n=8; p=1/4; q=3/4; x=5. VckoMyi0 BEpOSTHOCTbH
BbIUHUCIIsieM 1o Gpopmyie bepryim:
p 5= 11*/3]_15
8 21 4] \4] 1024
®opmyna bepHyN npu 3aJaHHBIX YHCIAaX P M N MO3BOJSET PACCUUTHIBATH BEPOSITHOCTD JIFOO0M
gactoTel X (0 < X < n). Bo3Hukaer ecrecTBeHHBIN BONpOC, Kakoil yactore OyJeT COOTBETCTBOBATH
HauOoJIbIIast BEPOSTHOCTH?
[TpenmnonoxuM, 4YTo Takas 4yacTOTa CYIIECTBYET, U MOMbBITAEMCS €€ ONPEAETUTh U3 YCIOBUSA, YTO
BEPOSITHOCTh 3TOM YaCTOTHI HE MEHBIIIE BEPOATHOCTH "Mpepiaymiei" u "mocneayomeit" yacTor:

X

Pu(x) = P, (x—1); Pa(x) = P, (x+1) (¥*)
[TepBoe HepaBeHCTBO (*) MpeaCTaBIACTCS B BHJIE:
X X n—x x—=1 x—1 n—x+1
¢,pq =2C, p° q

-

=]

q

uro skeuBanentao 1 XY+l Xy

— S T T B S
qr == PXT P Orciona cenyer:

lp+qglx =np+ p
X=np+p

Pemast BTOpoe HepaBeHCTBO (*), momyyum
X EIp- g

Takum o00pa3oM, dYacToTa, HMEIOMAs HAUOOJBIIYI0 BEPOATHOCTH (HAMBEPOSTHEWINAS YACTOTA),
oTpe/ieNsieTCsl IBOWHBIM HEPABEHCTBOM:
np- ¢ =x =np+p

Eciu np+p — nenoe uucno (torra M np—q — LEJNOE YUCIO), TO ABE YAaCTOThL: X=np—q U X=np+p
o0nanaroT HauboNbIIEH BEPOSATHOCTHIO.

3aiayu u ynpaxKHeHHsI:

1. Kaxnapiii nenp akiuu kopropainun ABC nogHUMaroTcs B IIEHE WM NaJai0T B LIEHE Ha OJIUH ITYHKT C
BEPOATHOCTSIMU cOOTBETCTBEHHO 0,75 1 0,25. HaliTh BEepOSATHOCTh TOTO, YTO aKIMU MOCIE IECTH JHEH
BEpHYTCSl K CBOEH MepBOHavyalbHOU lLieHe. [IpuHATh ycioBue, 4TO MU3MEHEHUs LIEHbI aKIUU BBEPX U
BHHU3 — HE3aBUCHMBIC COOBITHS.

2. MoTtopbsl MHOTOMOTOPHOTO CaMOJETa BBIXOAST U3 CTPOsl BO BpeMs MOJIETA HE3aBUCUMO OJIUH OT
JPYTOro ¢ BEPOSITHOCTBIO p. MHOTOMOTOPHBIN CaMOJIET TIPOJOJIKAET JIETETh, €CJI paboTaeT HE MEHEee
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MOJOBUHBI €ro MOTOpoB. Ilpy KakuxX 3HAa4YeHUSIX P JABYXMOTOPHBIM CamMOJIET HaAEKHEN
YETBIPEXMOTOPHOTO caMoieéTa?

3. Bpurana u3 gecatu denoBek UAET obenatb. MMeroTcs 1Be OJMHAKOBBIE CTOJOBBIC, M KAXKIbIH WieH
Opurajibl HE3aBUCUMO OAMH OT APYroro uaET obenath B JIIOOYIO U3 3TUX CTOJNIOBBIX. Eciiu B oiHYy U3
CTOJIOBBIX CIIy4ailHO HMpUAET OOJbIIE MOCETUTENCH, YeM B HEHl MMEETCs MECT, TO BO3ZHUKACT OUepe/b.
Kakoe HanMeHblliee YHUCIO MECT JOJDKHO OBITh B KaXJOW M3 CTOJIOBBIX, YTOOBI BEPOSTHOCTH
BO3HHKHOBEHUS odepenu Obuia menbiie 0,157

4.Ilyctp BCXOXecTh CceMsiH miueHulbl cocraBisier 90%. Uemy paBHa BEpOSATHOCTh TOIO, 4TO M3 7
IIOCESIHHBIX CEMSH B30MAYT 57

5. Ecnu B cembe ueThipe peOEHKA, YTO BEPOSITHEE: 3TO JIBA MAaJbUYHMKa U JIBE I€BOYKH, WIHA TPH peOEHKA
OJTHOTO TIOJIa U OAMH Jipyroro moja? IIpuHATH BEpPOSTHOCTH TOTO, YTO JAAHHBINM PEOEHOK — MAJIbUUK,
pasHoii 0,5.

6. Kanutan xopabinst nepeq BbICAAKOM JecaHTa MPHUKa3al BBITYCTUTh MO OEperoBoi IOJOCE AJIUHON
200 meTpoB 20 peaKTHBHBIX CHapsAO0B, OMAcasCh 3aMaCKMPOBAHHBIX OTHEBBIX TOYEK. Bionb OGepera B
3eMJTIO OBL BPBIT OyHKEp ATUHOK 20 METpOB.

a) Haiitu BeposiTHOCTB TOTO, YTO 4 CHapsa momnaau B OyHKep.

b) Haiitu HauBeposTHeiiIee YuCIIo CHApsAI0B, OMABIIUX B OYHKEP.

IIpakTuueckoe 3ansaTue 6. [Ipudankenusie popmyJinl B cxeme bepuysiu.

Heab: ¢opmupoBaHue mpencTaBieHuss 00 OCHOBHBIX TEOpPeMax TEOPUU BEPOSITHOCTEH U
METOJIaxX UX IPUMEHEHUS JUISl PELICHUS 3a1a4.

TeopeTnyeckas 4acThb:

Hemocpenacreennoe mnpumeHnenue ¢(opMysbl bepHymmn mpu OONBIIOM 4YHCIE HCHBITAHUN
CBSI3aHO C TPOMO3IKMMHU BbIUUCIeHUsAMU. [loaTomMy mpu Oonpmux ! BMecTo Hee, KakK IPaBHIIO
WCIIONB3YIOT NpuoImKeHHbie hopmyssl [Tyaccona u Myaspa-Jlarutaca.

Dopmyna Ilyaccona

o 1
Ecnu yucioo ucneitanmii M A0CTAaTOYHO BCJIIMKO, a BEPOATHOCTD ! A0CTAaTOYHO Majia, MIPHUYEM HX

g =n-p i P < Ll npg <10

MMPOU3BCACHUC HC MaJI0O 1 HE BCJIIMKO (O6BI‘IHO AO0CTAaTOYHO YCJIOBU ), TO

> )

BEPOSTHOCTh ' MOXHO IIPHOIMKEHHO HalTh 1o hopmyre [Tyaccona:

¢ i
Plml =
m!

Jlokanvnaa meopema Myaspa-/lannaca
o 3 i
Ecam gmncno ucnpitanuii /' 10CTaTOYHO BEIMKO, @ BEPOSTHOCTH 7y Y He ouens GuusKH K

o

=100 npg =20 o AR
! ), TO BEpPOSTHOCTh MOYHO

HyJTI0 (OOBIYHO JOCTATOYHO YCJIOBHI
npubsIMKeHHo HaiiTu 1o popmyne Myaspa-Jlamnaca:

Plml = @hx)

npg
- np P 1 =

!
— =
rjae i =T dbynkus [aycca.

Hnmezpanvnasa meopema Myaepa-/lannaca

15



. Plm =m=m,)
B ycnoBusix nokanbHOM (Gopmynsl Myapa-Jlamiaca BeposITHOCTh : ° TOrO, 4TO

i . o o
YHUCJIO YCIICXOB 11 3aKIII0YEHO MCKIAY T H -, MOXHO HpI/I6J'II/I)I(eHHO HAaWTU IO HUHTCrpaJibHOU

dbopmyne Myaspa-Jlammaca
Pl =m =m. ) =Dl |- Dy ]

b

I LT L - N 1 P : l 'Im —

X E—e— ., =————, x| =
) 1|I|.lr Iy ' g
rz[e .||l A .||l A

3navenne GyHkiui ['aycca n Jlaruraca HaxoasTCs IO TaOIHIIaM.

¢dbynkuums Jlamaca.

o 0,007
IIpumep. BeposatHocTh «cOos» B paboTe TesneOHHOM CTaHLUUHU MPU KaKIOM BBI30BE paBHA .

[Toctynmiio 1000 Be130BOB. OmpeieuTh BEPOSITHOCTD IEBSITH «COOEBY.
i =1000, m =9, p =0,007

- 1

PemeHHe: HO YCJIOBHUIO 3a1a41 . HOCKOHBKY JO0CTaTO4YHO BCJIMKO, f
) Jrl.'J[.-{T] f‘m'f 9]

JOCTATOYHO MAJIO ! , TO JUTSL BBIYUCTICHUS ' MOKHO HCIOJIB30BaTh hopmyiy IlyaccoHa.

'Ir" Kl I: ";' I = s

Nmeenm & =17 =1000-0,007 =7 , OTKya ]

HpnMep. BGPOHTHOCTB TOro, 4TO IIpu aBTOMATHMYECKOM IITAMIIOBKE H3ACIHUM OTIEIBHOE H3JCIIHE
0,05

=01, 1014

OKaXkeTcs OpakoBaHHBIM, OCTOSIHHA U PaBHA . KakoBa BeposiTHOCTB TOTrO0, uTO B maptuu u3 1000

u3nenuii popHo 40 okaxxeTcs OpakOBaHHBIMU?

—_— —_— —_— - —_— - —_— k -
Pemenne: 1o ycnoBuio 3amadn ' =1000, m =40, p =0,05, g =1- p =0,95 TeopeTuuecku MOKHO

ucnons3oBath Gopmyny bepHymin. OgHaKo MONYYEHHOE BBIpaKEHHE OYIET CIHMIIKOM TPOMO3IKO,
MOATOMY yI00HeH NPUMEHUTH JIOKAJIbHYO bopmyiry Myagpa-Jlamnaca.

( = 0,05 0,95 =47.5 =201 f =J47.5 =0,82
Cipg =000 0,05 0,95 =475 = 20| . Tax <aK npg =475 = (‘I..w_k?’ 0
_40-1000-0,05 40- 30

= = == |, 45 o . . G
\,n'_p‘_q fLE0Y gloal =¢l- 1,45 =gl 1L45) =0,1394
(3HaueHue QyHKIMH HaXOAUM 110 Tabnwmie). CiieroBaTenbHO,
o , I (K
P, 140) = - 1,45) =——— =0,02
: 17,5 f,e42

IIpumep. BepostHOCTh monagaHusi B LIE€Nb U3 CKOPOCTPEIBHOIO OPYIHUs MPU OTAEIBHOM BBICTpEIE
paBHa 0,75. HalTH BEpOSATHOCTH TOTO, uTO TipH 300 BRICTPEIIOB YKCIIO TIonaganuii OyaeT He meHee 210,
HO He Ooutee 2307

=3 =075 =1- p =025 =210, 0w, =230
Pemenne: Ilo ycioBui0 3amauu n =300,p =0.75.g =1- p =0.25, m, =210.m. . Ml
P20 = =230) . .

HAXO0XJICHUS BEPOSTHOCTHU BOCIIOJIb3YEMCSl MHTETpaIbHON (hopmyroli Myaspa-
Jlannaca.
n-p =300 0,75 =225 Jpg =J300 0,75 0,25 =,f50,23 ~7.5 rorma

210-225 15 230-225 3
ro= = a2 N, S—_— = =[], 07

J30.25 7.5 ©Js02s s
CnenoBartenbHO,
P 210 =m <2300 =D 0,071 - (-2 = (0,671 + D 2) =0,2450+
+0,4772 =0,7255
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3ajavu u ynpaxHeHHs :

Brumamenvno npoumume ycnogus 3adauu u evibepume Hyxcuyio gopmyny (bepnyanu, Ilyaccona unu
Myaspa-Jlannaca)

1. 3aBox msroroButenb ormpaBmi Ha 6a3y 12000 moOpokauecTBEeHHBIX u3nenwit. UYucino uzgenuii

0,05%, o
MOBPCKKACHHBIX TP TPAHCTIOPTUPOBKE, COCTABJISICT B CPCAHEM . Haittu BEPOATHOCTDH TOT'O, UTO

Ha 0a3y moCTynuT: a) He 0oJiee TpeX MOBPEKICHHBIX U3JCNNi; 0) XOTs OBl JABE MOBPEKICHHBIC.
2. BeposTHOCTb MOSBICHUS COOBITHS A B KaxaoM 13 900 He3aBUCHMBIX MCIIBITAHUI paBHA ' =08
HaiiTi BeposiTHOCTB TOTO, 4TO COOBITHE A Tpom3oiineT: a) 750 pa3; 6) 710 pas.

3. BcxoxecTh cemsiH gaHHoro pacteHusi paBHa 0,9. Haiitm  BeposiTHOCTh TOro, uro u3z 900
MOCAKEHHBIX CEMSIH YMCIIO IPOPOCIINX 3aKIt0deHo Mexay 790 u 830.

4. MullleHb COCTOUT M3 TPEX MONApPHO HEmepeceKarommxcs 30H. [Ipy 0lHOM BBICTpeIie MO MUIIEHU
BEPOSATHOCTh IONAJaHusl B NEPBYIO 30HY Ul JaHHoOro crpenka 0,5. [lnst BTopodt M Tperel 30H 3Ta
BEPOATHOCTH COOTBETCTBEHHO paBHbI 0,3 1 0,2. CTpenok mpou3BOAUT 6 BEICTPENOB o mulieHu. Haittu
BEpPOSITHOCTh TOT'O, UTO MIPU 3TOM OKAXKETCA 3 MOMaJaHus B IEPBYIO 30HY, 2 MONaJaHusi BO BTOPYIO U 1
MOTIaJITaHUS B TPETHIO 30HY.

5. BeposaTHOCTH BBIXOJa U3 CTPOS OJHOTO DJIEMEHTa YCTPOWCTBA, B TEUCHHH t 4acoB pabOThI, paBHA
0,002. KakoBa BeposITHOCTH TOro, uTo 3a BpeMs t u3 1500 He3aBHCHMO pabOTAOIMIMX 3JIEMEHTOB
BBIIZIET U3 CTposi: a) 4 aneMeHTa; 0) He OoJiee IBYX SJIE€MEHTOB?

6. Cxompko pa3 c BeposTHOCThIO 0,0484 MOXHO OXUAaTh TosiBIeHUS coObitust A B 100
HE3aBUCUMBIX UCTIBITAHUSX, €CJIM BEPOSTHOCTh €r0 MOSIBJICHUS B OT/ICJIbHOM UCIIBITaHUU paBHa 0,5.

o y =5
7.  BeposTHOCTb MOSBICHUS COOBITHS A B KaxaoM u3 900 He3aBUCHMBIX UCIIBITAHHII paBHA "

Haiitu BeposiTHOCTH TOTO, YTO COOBITHE A TIpou3oiineT He MeHee 710 pa3 u He 6omnee 740.

8. JIBa paBHOCWIJIBHBIX IIaXMAaTHUCTa UTPAIOT B IaXMaThl. YTO BeposiTHEE: a) BHIMTPATh OJHY MapTHIO
U3 JIBYX WM JBE MApPTHH U3 YEThIpEX; 0) BBIUTPATh HE MEHEE IBYX MAPTHH M3 YETHIPEX WM HE MEHEe
Tpex maptuil u3 natu? Huuby Bo BHUMaHHE HE IPUHUMAIOTCS.

9. BeposATHOCTH JOMYCTUTH OMIMOKY MpH Habope TekcTa, coctosmiero u3 1200 3HAKOB, COCTaBIISICT
0,005. HaiiTu BEpOATHOCTH TOTO, YTO MpU HaOOpe OyaeT momymieHo: a) 6 omuobok; 0) XOTsS Obl OJHA
omuoOKa.

10. B ropone N wu3 kaxabix 100 cemeii 85 umeroT nBeTHBIE TelaeBU30pbl. KakoBa BEpOSTHOCTH TOTO,
yto U3 400 cemeit 340 UMEIOT TaKUe ke TEIEBU3OPHI.

11. xakoBa BEPOSITHOCTH TOTO, YTO U3 2450 namri, OCBEIIAIONINX YUy, K KOHIYy roja OyayT ropeth
ot 1500 no 1600 namn? Cuurarh, 4TO KakJas Jamia OyJeT ropeTb B TEUYEHUH I'0Jla C BEPOSITHOCTHIO
0,64.

12. B cembe 6 nereil. HaliTu BEepOSITHOCTH, UTO B JaHHOM CEMbe HE MEHEE JBYX MaJIbUMKOB, HO HE
6osee yeTbipex. CUUTATh BEPOSITHOCTD POKICHUS MallbuiKa U 1eBOUKH 0,5.

IIpakTHyeckoe 3ansitue 7. 3aK0OH pacnpeaeeHus CJIy4YaiiHON BeJUYUHbI.

Heanb: QopmMupoBaHuE NPEACTABIECHHUS O CHOCO0AX IOCTPOCHHS 3aKOHA  pacIpeeieHUs
CITy4aiiHOM BEJTUYUHBI.

TeopeTnyeckas 4acThb:

Hapsiny co crmydallHBIMH COOBITHUSIMH, OJIHUM W3 OCHOBHBIX MOHSTHHA TEOPUU BEPOSTHOCTEH
SIBJISICTCSl TIOHATHUE CIYyYalHOW BEJMYMUHBI — BEIUYHMHBI, YHCIECHHOE 3HAYECHUE KOTOPOM NPUHHUMAET
pa3inuHble 3HAYEHHUS B 3aBUCHUMOCTH OT pe3yjbTaTa CTOXACTUYECKOTO JKCIEpUMEHTa WM OIbITA.
[Ipumepamu cirydaiflHBIX BEJIMYUH MOTYT SIBIATHCS: YUCIIO JOPOKHO-TPAHCTIOPTHBIX MPOUCIIECTBUN 32
CYTKH; KOJIMYECTBO CTYIEHTOB, OMNO3JaBIIUX Ha 3aHATUSA;, YHUCIO JAKTUIOKApT, MOCTYNHUBIIMX B
TEUEHUE JHSA Ha DOKcnepTusy. [IpuBeeHHBIE NpPUMEPHl XapaKTEPHU3YIOT CIydalHbIE BEJIUYUHBI,
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UMEIOLIME KOJIMYECTBEHHBbIE IIapaMeTpbl, T.€. W30JIMPOBAaHHbIE 3HAUYEHUS C OMNPEICICHHBIMU
BEPOATHOCTSIMU. Takue ciydaiiHble BEIMYMHBI HA3bIBAIOT IUCKPETHBIMHU.

Ho ecin ouneHUTH KOJIMYECTBEHHO KaK JUCKpeTHYO0 BenmuuHy yucio JTII, To Benmnuuna
MHTEpBajla BPEMEHU MEXIy MocieaoBarenbHbiMu MoMeHTamu Hainuuus JTII moxker nmpuHMMAaTh
mr000e 3HaUeHHE B HEKOTOPOM BPEMEHHOM HHTEPBaJie — €CTh HEMPEPHIBHOE MHOMXKECTBO BO3MOXKHBIX
3HaYEHHUI paccMaTpuBaeMoOil BeIMYMHBI. Takue BeTNYHHbI HAa3bIBAIOT HETIPEPHIBHBIMH.

3akonom pacnpeodenenuss TUCKPETHON CIIy4allHON BEJIMYMHBI HA3BIBAIOT YHMCIIO €€ BO3MOXKHBIX
3HaYEHU M COOTBETCTBYIOUIMX MM BepoATHOCTeW. Jlyig mpumepa, eciid B3sTh MOHETY U B TEUEHHE
HEKOTOpPOTo BpeMeHHU moadpackiBath ee, Hanpumep 20 pa3, TO B 3TOM ciy4dae MOTYT ObITh CHUTYyallWH,
yto Bce 20 pa3 MoHeTa OyaeT oOpaleHa K Bam repoom, uiau Bcero 19, 18 u T. A. pa3, BIUIOTh 10 TOTO,
4TO MOKeET BbInacTh 20 pa3 u peuka. MoKHO BBIUUCINUTh BEPOSITHOCT TOTO, YTO CIIy4aiHas BEJIMYMHA
BbIMaJIeHUsl rep0a MpUMET 3HAueHUs OT HyJs A0 ABaauatd. Ho, kak HaM M3BECTHO, BEPOATHOCTD
MOSBIICHHUS rep0a WM PEeIIKy OJIHA U Ta ke U paBHa 1/2. Torna BeposATHOCTH MOsBJIeHUs repba 0, 7, 8
pa3 U COOTBETCTBEHHO pemiek — 14, 13, 12 pa3 OyayTt paBHBI nosiBiieHHto repba — 14, 13, 12 pa3z u
COOTBETCTBEHHO 0, 7, 8 pa3 — pemku. Takum o0pa3om, sl JUCKPETHON CIy4aillHOW BEJIWYHHBEI
CYILIECTBYET OINpEACNICHHbI 3aKOH pachpeiesieHusi, KOTOpPbIH MOXKET ObITh 3a7aH rpauuecku,
aHAJTUTUYECKH W TabimuuHo. B mocinenHeMm ciydae 3To pacmpezefieHHe 3afaeTcss TaOJIU4HO, TIE B
OJTHOM CTOJIOlLle 3amucaHbl BCE BO3MOJXKHBIE 3HAYEHHUS CIy4YallHOM BETWMYMHBI, a B JIPYIOM -
COOTBETCTBYIOILIME UM BEPOSTHOCTH.

Uwuciio BeimaieHuii repba BeposTHOCTB YUucno BbINAJCHUN PEIIKU
0 0,000 20
| 0,000 19
2 0,000 18
3 0,001 17
4 0,005 16
5 0,015 15
6 0,037 14

3agauu U ynpaxHeHus:

CocTaBUTb 3aKOH pacrpeiesieHUs: BEpOATHOCTEN CIy4yailHON BEeIMYUHBI X, €CIIU:
1) BeposATHOCTH PabOTHI KAXKIOro M3 4yeThipex aBTomoOmieil aBronapka OBJ] ropoxa Ypronuna 6e3
IIOJIOMOK B TEUYEHHE OINpeleneHHoro BpeMeHM paBHa 0,9; ciydaiiHas BenmmuumHa X — YHUCIO
aBTOMOOMIIEH, paboTaBIINX 0€30TKa3HO;

2) BEpOATHOCTb POXJAEHHUS Manbyuka paBHa 0,5; cmyuailiHas BenuuMHa X — YHUCIO MaJlbYMKOB B
CEMbSIX, UMEIOLINX YETHIPEX JI€TEN;

3) BepOSATHOCTH TOTO, UTO MOKYIATENIbh COBEPIIUT MOKYNKY B MaraszuHe 0,4; cmydaiiHas BenuunHa X —
YHCIIO MOKYyNaTesel, COBEPIINBIINX MTOKYIKY, €CIM Mara3uH MOCETWIO 3 MOKyNaTes;

4) BeposATHOCTh BhIMAJeHUs repOa mpu Opocanun paBHa 0,5; ciydaiiHas BenuyuHa X — YUCIO
BbINaJieHU# TepOa, eciu MoHeTa OpolieHa 5 pas;

5) B norepee Ha kKaxable 100 OwineroB mnpuxoautcs 15 BeIMrpbIIIeH (KOJIUYECTBO U pa3Mep
BBIMTPBINICH TMpUBEEHb B TaONHUIE); ClyyailHas BelnduMHa X — pa3Mep BBIMTPHINIA B JIOTEpEE,
MPUXOJAIIETOCS Ha OAUH OUJIET;

Pa3mep BbIurpsbiia, $ 20 5
KosnnuecTBO BBIMTpHILIEH 1 4 10

6) cpeau 10 noTepeliHbix OnIeToB UMeeTcs 4 OMIIET ¢ BBIMTPHILIEM, Haylady MOKYIAOT JBa OuUIeTa;
Cly4aifHasi BeTUYUHA X — YHCIIO BBIUTPBINIHBIX OMJIETOB CPEIH KYTUICHHBIX;
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7) OGackerOonucT aenaeT TpU MTpadHBIX OpPOCKa, BEPOATHOCTH IMOMAJAaHHS MsA4a B KOP3MHY IPH
KaxJ10M Opocke paBHa 0,7; cimydaiiHas BeIMUMHA X — YHUCIIO MOIAaHui Ms4a B KOP3HUHY;

8) B mapTHM U3 25 KOXKaHBIX KypTOK 5 MMEIOT CKPBITHII Je(eKT, MOKYNarT TPH KypTKHU; CIIydaiiHas
BeIMYMHA X — YUCIO Ne(EKTHBIX KyPTOK CpPelln KyIUIEHHBIX;

9) BEpOSATHOCTH TOTO, YTO MPH COCTABJICHUH OYyXTaJTepcKoro OaliaHca JomylieHa ommoka, pasHa 0,3;
ayJIMTOPY Ha 3aKIJIFOUEHHUE IMPE/ICTAaBICHO TP OaslaHca MPEeANPUsNTHs; ciay4aiiHas BeauunHa X — YUCII0
MOJIOKUTETBHBIX 3aKTFOUCHUN HA TIPOBEpsieMble OaIaHCHI;

10)u3z 20 3aKJIFOYEHHBIX, HAXOJANIUXCSI B CIEACTBEHHOM H30JSTOpPE, YETBEPO — MOJIOXKE 25 JIeT;
MIPOM3BOJIBHO BRIOUPAIOT 2 3aKITFOYCHHBIX; CIydaliHasi BEIMYMHA X — YHUCIIO 3aKITFOYCHHBIX MOJIOKE 25
JIET Cpeid BHIOPAHHBIX.

IIpakTHyeckoe 3ansitue 8. BblumMciaeHMe 4YHCIOBBIX XAPAaKTEPUCTHK JHCKPETHOM
CJIy4aiiHO# BeJIMYHUHBI.

Hean: dopmupoBaHHe MNpeNCTaBICHUA O 3HAYECHMH M CIIOCOOAX BBIUMCICHUS YHCIOBBIX
XapaKTePUCTUK TUCKPETHOMN CIy4ailHON BETUYMHBI.

TeopeTnueckas 4acThb:

XapakTepUCTUKONW CpEJHEro 3HAYEHUS CIy4YallHOM BEJIMYMHBI CIIyKUT MaTeMaTh4ecKoe
OXKHMJaHHME. MaTreMaTu4ecKuM OXUIAHUEM JIUCKPETHOM CIydallHOM BEJIMYMHBI HAa3bIBAlOT CYMMY
IIPOU3BEJICHUI BCEX €€ BO3MOXHBIX 3HAUEHUI HA UX BEPOSITHOCTHU:

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

Jlucnepcueti ciydaitHoi BenuuuMHbI X Ha3bIBAlOT MAaTEMAaTHYECKOE OXKMJIAHHWE KBajpara
OTKJIOHEHHMS CITy4yalfHOW BEJTMUMHBI OT €€ MaTeMaTHUYECKOTrO OKUJaHUs:

D(X) = M(X - M(X))~.
Cpeonum keaopamuveckum OMKIOHeHUeM CIy4alHOW BEIMYMHBI HA3bIBAIOT KBAJAPATHBIN
KOPEHb U3 TUCIIEPCUH.

3apaum U ynpaxkHenusi: J[ns cirydailHOM BENMUYMHBI M3 3a7a4 MPAKTHUYECKOTO 3aHATUA 7 HAWTH €
MAaTeMaTUYECKOE OKUIAHUE, JUCIIEPCUIO U CPEAHEE KBAIPATUUECKOE OTKIOHEHUE.

I[IpakTuyeckoe 3anaTHe 9. DYyHKUMU pacnpeneeHdss M IUIOTHOCTH pacnpeaeaeHust
BEPOSITHOCTEN HeNpPepPbIBHLIX CJIYYaliHbIX BeJIMYMH, X CBOMCTBA.

Heanb: GopmupoBaHUEe OCHOBHBIX NPEJCTABICHUN O HA3HAUYEHUU U CIOCO0AX BBIUYMCICHHUS
(GbyHKIMA pacripeieNIeHns U ITIOTHOCTH HETIPEPHIBHOU CIyYaliHON BETUYHHBI.

Teoperuyeckasi 4acTh:

Jlis HempephIBHOW CIIy4alHOM BEIMYUHBI TEPSIeT CMBICI MOHSTHE BEPOSTHOCTH KaXKJOTO
KOHKPETHOTO 3HAYCHHS, TTOCKOJIbKY TAaKUX 3HAUYCHWUH OECKOHEYHO MHOTO, U M3 YCJIOBHS, YTO CymMMa
BEPOSTHOCTEH BCeX 3HAue€HUN paBHa 1, clieqyeT, uYTO BEPOSTHOCTb KaXIOro (PUKCHPOBAHHOTO
3HaueHUs paBHa HYyJI0. [[03TOMY OCHOBHBIMU XapaKTEPUCTHKAMH, OINMHUCHIBAIOIIMMHU IOBEJICHUE
HENpPEpPBHIBHON CIydyallHOW BEJIMYMHBI, SBISIOTCS (YHKyus pacnpedenenuss (MHTErpalibHas (yHKIUS
pacnpeneneHusl) W WIOMHOCMb — pacnpeoenenus — BEpOsATHOCTEH  (IUVIOTHOCTb  BEPOSATHOCTH,
muddepennmanbaas GyHKIUS pacnpeaeacHus).
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OyHKIUA pacIpeneieHus F (X) NpeCTaBisieT co0OW BEPOSTHOCTh TOTO, YTO CiIydaiiHas
BEJIMYMHA IPUMET 3HaYeHHE, MEHbIIIee apryMeHTa 3Tol QyHKIUU:

F(x)=P{X<x}.

[110THOCTH BEPOATHOCTH (IUIOTHOCTH pacipeneseHus ) f (x) sBisercs NepBoi MPOU3BOAHOM OT

GyHKIMU pacnpeneneHus: f (X ):F '(X ) . I'padux ¢ysxuun f (X Ha3bIBAIOT KpUBOU

pacnpeoenerus..
[ToHsiTHE BEPOSITHOCTH COXPAHSICTCS I HEPEPHIBHOM CITyYailHOUM BETMYMHBI KAK BEPOSTHOCTh
ee  TOMaJaHusl B  HEKOTOPBIA  HMHTEpPBAJ,  KOTOPYD  MOXHO  ONPEIEIWTh  TaK:
b

P{a<X<b|=F(b)-F(a) P{G<X<b}:{ F(x)dx

IIpumep. [11OTHOCTH BEPOSTHOCTHU CIyHaiHOIN BEIUYMHBI X umeer BU]I:

N

0, x<0,
f(x)={c(2x-x%), 0<x<2,
0, x>2.

Haiitu:

1)C; 2JF(x); 3)P[0,5<X<1,5].

R Pemenne. 1) 13 ycnoBus HOPMHUPOBAHHOCTH IUIOTHOCTH BEPOSITHOCTH CIEIYET, YTO
0
ff(x)dx:
—00
C(Zx—xz)dx:C(xz—x3/3)\[Z)ZC(4—8/3):4C/3:1,

C=3/4.

B namewm ciyuae

O ey N0

— |
2 Con ey F1X) w f(X) SE— F (x):_foof (¢)dt
Hosroy mpn X<0 =] Xde:o,
o 0<x<2 Plx)=3 ] (20-¢)a= v

:
aamn X=2 Flx)= %{(% t’) dt+j0dx 1.
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0,x<0,

F(x)= §x2—1x3,0<x<2,
4 4
1,x>2.
CrnenoBaTeinbHO,
1,5
3) Pl05<X<15)=2 [ (2x—x)dx==(x—x¥3|25=0,6875.
405 4 0.2

3agayu U ynpaxHeHust

1.IIn0THOCTH BEPOSITHOCTH HENIPEPHIBHOM CIIy4ailHON BEIMYNHBI X imeer BUJL:

e
)b -3¢, i
a) Haiitm 3nauenme mapamerpa 9 . 6) Iloctpouts rpaduk (QyHKIMH paclpeneIcHus

F (X) B) HaiiTu BeposATHOCTH TOro, 4TO cCilydaiiHas BEJIWYHMHA X [pUMET 3HAYECHUSA U3
uHTepBana (—1; 1).
2.I1n10THOCTH BEPOSTHOCTH HENPEPHIBHOM CIIy4yaliHOW BETMUMHBI X MMEET BUJ:

0 i

a) Haiitu 3nauenue mapamerpa 4
0) [Toctpouts rpaduk GyHKIIUN pacpeIeICHUsI.

B) Haiitu BeposTHOCTH TOTO, YTO CilydaiiHasi BeJIUYUHA X IIPUMET 3HA4YCHUS U3 MHTEpBaJIa

X, X, X

(3; 4).

3. HezaBucumbie ciydailHble BEITWYUHBI 8  HMeIT HOpPMAIBHBIH 3aKOH

pacmupeneineHus ¢ mapaMmeTpaMu m=1 , 0=V 2 . PaccmarpuBaeTcsa ciyvailHas BeJIMYHMHA

Y=X+X +..+X
1 2 8 C IIOMOIIBHO HepaBeHCTBa LIe6I;IH.IeBa OLICHUTH BepO}ITHOCTI/I

P(3<y<13]  P(|Y-8[>8]

4. I110THOCTh BEpPOATHOCTH HEMPEPHIBHOMN CITyUYaiHOW BETUYUHBI X uveer BUI:

= -] dexed (440

a) Haiitu 3nauenue mapamerpa 4
6) [loctpouts rpaduk GyHKIMM pacipeesIeHus.

B) HaiiTi BEpOATHOCTH TOTO, YTO CITydYaifHasi BeIMYHHA X NPUMET 3HA4YeHHs U3 WHTEepBaja
(3;5).
5.CnyuaiiHasi BelMYMHA X umeer HOpPMaJIBHBI 3aKOH pacrpezaeiceHus. M3BecTHO, 4TO

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

9

. Haiitu: a) nIoTHOCTh BEPOSITHOCTH CIy4allHOW BETMYMHBI
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P{-2<X<0},

M €¢ 3HAUCHUS B TOUKaX - , , ; 0) BEpOATHOCTHU

P{X>1].

IIpakTnyeckoe 3anaTue 10. YmncioBble XapaKTePHCTHKH HENPEPBIBHBIX CJIOy4YalHBIX
BeJMYHH.

Hean: ¢opmMupoBaHHE OCHOBHBIX MPEJCTABICHUNA O HA3HAYEHUH M CIIOCO0AX BBIYMCICHUS
YHUCJIOBBIX XapaKTEPUCTUK HENPEPHIBHON CITy4alHOW BEJINYUHBI.

Teopernyeckas 4acThb:

st HenpepbIBHOM CIIy4ailHOM BEIWYMHBI MAaTEMaTHYECKOE O0XKHUAAHME, AUCIIEPCHUS U CpeaHee
KBaJIPaTHUECKOE OTKJIIOHEHUE ONPEACIAIOTCS CIeTyIOIUM 00pa3oM:

M(X):_fo(x)dX’D(X):_L xzf(x)dx—(M(X))2,0(X):m.

IIpumep. ILIOTHOCTE BEPOATHOCTH CIy4alHON BEIUYHMHbI X MMEET BUJ:

0, x<0,
fx)= C(2x—x%), 0<x<2,
0, x=>2.
Brraucnuts: M<X)’ D(X)’ G(‘X)
Pemenue:
2
Evf 2 x—x* dx—é 23 1x4\ (16/3 4)=1
40 413 4 0 4

2
Ef (2x—x)dx—1=3(x* 12— x/5))2—1=2(8-32/5|~1=0,2;
4 4 0o 4

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

3amayu M ynpakKHeHUs :

1.I1710THOCTD BEPOSITHOCTH HerepLIBHOﬁ cnyqaﬁHoﬁ BeMMuMHBI X uMeer BUJI:

{1zt 0 -3 i

M(X) D(X) o(X)

Hatitu , u

2. HaiiTu MaremaTuyecKkoe OXKUJaHWE M JUCIIEPCHUI0 HOPMAJIBHO pacHpeAesieHHON cily4alHOH

BCIINYHHBI X , €CJIM U3BCCTHO, 4YTO

P{X<1}=0,1 P{X>5}=0,2
[TocTpouTh KpUBYIO pacpeiesICHUs] U HAUTH €€ MAKCUMYM.

3.I110THOCTH BEPOSITHOCTH HENIPEPHIBHON CITy4YailHON BEIMUYNHBI X MMEET BUJ:
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R0 AL

M(X)  D(X) , ofX

Hatitu , )

IIpakTHyeckoe 3ansaTHe 11. Bapuanmonnslie psaabl 4 UX rpaduyeckoe H300pakeHue.

Hesab: popMHUpOBaHUE OCHOBHBIX MOHATUNH MaTeMaTHUECKOW CTATUCTHUKH.

TeopeTnyeckas 4acThb:

MaremaTnueckast CTaTMCTUKA 3aHMMAETCSl YCTAHOBJIEHHEM 3aKOHOMEPHOCTEH, KOTOpBIM
MOJYMHEHBl MAacCOBBIE CIlydailHbIe SIBJICHHS, Ha OCHOBE OOpabOTKM CTAaTUCTUYECKHX JaHHBIX,
MOJIyYEHHBIX B pe3yJbTaTe HaOMoeHUNA. J[ByMsl OCHOBHBIMU 3a/jJadyaMU MaTEeMaTHYECKON CTaTUCTUKU
SIBIISTFOTCSL:

- OTpe/ieIeHne Croco00B cO0pa U rPyNIMUPOBKH 3TUX CTATUCTUYECKHX JIaHHBIX;
- pa3paboTKa METOJIOB aHajH3a IOJYYEHHBIX JAaHHBIX B 3aBUCHMOCTH OT LIEJeW HCCIETOBAHUS, K
KOTOPBIM OTHOCSITCS:

a) OICHKa HEW3BECTHOM BEPOSTHOCTH COOBITHS; OIEHKAa HEW3BECTHOW  (YHKIUHU
pacripeie/ieHus]; OLlEHKa MapaMeTpoB paclpesieeHus, BUJ KOTOPOro M3BECTEH; OLEHKAa 3aBUCHUMOCTHU
OT JIPYTHX CITyYailHBIX BEIMYHH U T.1.;

0) mpoBepKa CTaTUCTUYECKUX T'MIIOTE3 O BUJI€ HEU3BECTHOTIO PACHpEAEICHUs WU O 3HAYECHUSIX
MapaMeTPOB U3BECTHOTO PACIIPECIICHHS.

Jlis pemieHust 3THX 3a7a4 HE0OXOAMMO BbIOpAaTh M3 OOJBIION COBOKYIHOCTH OJHOPOAHBIX
00BEKTOB OIpaHMYEHHOE KOJMYECTBO OOBEKTOB, IO PEe3yJbTaTaM M3y4YeHHs KOTOPHIX MOXHO CHIENaTh
IIPOTHO3 OTHOCUTEIBHO UCCIIEyEeMOT0 NMPU3HAKa 3TUX O0BEKTOB.

OnpenenmM OCHOBHBIE TIOHATHS MAaTEMAaTHUYECKON CTaTHCTUKHY.

I'enepanvras co8oKynHocms — BCeE MHOXECTBO UMEIOLIUXCSI OOBEKTOB.

Bovibopka — HabOp 00BEKTOB, CITy4aifHO OTOOPAaHHBIX U3 TeHEPATbHONW COBOKYITHOCTH.

Obvem eenepanvHoli cosokynHocmu N WU 00bem 6blOOpKU N — YUCIO OOBEKTOB B
paccMaTpuBaeMoOU COBOKYITHOCTH.

Bunbr BEIOOpKH:

[ToBTOpHAs — KaXIblid OTOOpPAHHBIA OOBEKT TEpe]l BHIOOPOM CIICAYIOIIETO BO3BPAINASTCS B
TeHEPaJIbHYIO0 COBOKYITHOCTb;

BecnioBropHas — 0ToOpaHHBIN 00BEKT B TEHEPATBHYIO COBOKYITHOCTh HE BO3BPAIIACTCH.

Jis Toro, 4yToOBl MO MCCIEA0BAaHUIO BBIOOPKM MOXKHO OBIJIO C/€IaTh BBIBOABI O MOBEACHUU
MHTEPECYIOMIET0 HAc TpU3HAKa T'€HEPaJbHONH COBOKYITHOCTH, HYXHO, YTOOBI BBIOOpKA MPaBHIEHO
NPEJCTaBysla TMPONOPLUUN T'eHEpPaTbHOM COBOKYITHOCTH, TO €CTb ObUIa penpe3enmamueHoll
(mpencTaBUTENbHOM). YUWTHIBas 3aKOH OOJNBIIMX YHCEN, MOXHO YTBEpXKAaTh, YTO 3TO YCIOBHE
BBINOJIHACTCS, €CIM KaX/blii 00bEeKT BBIOpaH Cly4aiHO, MpHUYeM Ui JIF0OOro 00beKTa BEpOATHOCTh
MOTIaCTh B BEIOOPKY OJMHAKOBA.

ITycts nHTEpeECytolIas Hac ciyvaifHas BeluurnHa X NMPUHMMAET B BHIOOpKE 3HAUEHHE X| N; pas,

k

2N, =n

X, — Ny pas, ..., Xx — N pa3, npuyem  i=1 , TIe n — oobem BeIOOpKU. Torma HabmrOmaeMbie
3HAYEHUSI CIy4YallHOW BEIMYHHBI X|, Xa,..., Xx HA3bIBAIOT BAPUAHTAMHU, a Ny, No,..., N — YacToTamu. Eciu
n;
w.=—

Pa3ACINTh KaXKAYHO 4aCTOTY Ha 00BeEM BBI60pI(I/I, TO MOJIYUYUM OMHOCUME/IbHbLE YACmMONntbl
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[locnenoBarenbHOCT,  BapuaHT, 3alUCaHHBIX B  TOPSJIKE  BO3PACTAHMS,  HA3bIBAIOT
BapUAlMOHHBIM PSIOM, a MEPEeYeHb BAPUAHT M COOTBETCTBYIOIIMX MM YacTOT WM OTHOCHUTEIbHBIX
YaCTOT — CTATUCTHYECKUM PSOM.

IMpumep 1:

[Tpu nposenennn 20 cepuii u3 10 6pOCKOB UTrpaTbHON KOCTH YUCIO BBIMAJCHUN IMIECTH OYKOB
okazajioch paBubM 1, 1,4,0,1,2,1,2,2,0,5,3,3,1,0,2,2,3,4, 1.

CocraBum Bapuarnmonsusii psg: 0,1,2,3,4,5. Cratuctuueckuil psin Jisi  aOCOJIOTHBIX U
OTHOCHUTEIIBHBIX YaCTOT MMEET BHI:

X, o 1 2 3 4 5
m, 3 6 5 3 2 1
W, 015 02 0,25 015 oA 0,04

Ecnu wuccnenyercss HEKOTOPBIM HENPEPHIBHBIA IPU3HAK, TO BAPUALMOHHBIN PSAI MOXKET
COCTOSATh M3 OYEHb OONBIIOrO KoJMYecTBa 4Ymceld. B 3Tom cinyyae yaoOHee HCHONIb30BAThH
IpyNIUpPOBaHHYIO BHIOOPKY. Jlisl ee moyydeHus: HHTepBaj, B KOTOPOM 3aKJIIOUEHBI Bce Hab0jaemMble
3HAYCHMs MPU3HAKA, Pa30MBAIOT HA HECKOJIBKO PABHBIX YACTUYHBIX MHTEPBAJIOB JJIUHOW h, a 3atem
HAXOZAT AJISl KaKJO0T0 YaCTUYHOIO MHTEpBAJia N — CyMMY YacTOT BapUaHT, MOMABUIMX B i-il HHTEpBa.
CocraBieHHass MO 3TUM pe3yjbTaTaM TaONMIA HA3BIBACTCSA 2PYNAUPOBAHHBIM CMAMUCIUYECKUM
psoom.

JUist HaTTSTHOTO TPEACTABICHUS O TIOBEJICHUN UCCIIEAYEeMOU CIy4YaiiHOW BEJIMYMHBI B BEIOOpKE
MOKHO CTPOUTH pazinuuHble Tpaduku. OIuH U3 HUX — MOJIMIOH YacTOT: JIOMaHasi, OTPE3KH KOTOPOU
COCIUHSIOT TOYKU C KOOpAMHATAMHU (X1, N1), (X2, N2),..., (Xk, Nk), TJE X; OTKJIAABIBAIOTCS HA OCH a0CIHCC,
a n; — Ha oc opauHaT. Eciu Ha ocu opAMHAT OTKIIAIbIBaTh HE aOCOMIOTHBIE (N;), @ OTHOCUTENbHBIE (W)
YacTOTHI, TO MOJIYYUM TOJIMTOH OTHOCUTENIbHBIX YaCTOT.

DTarbl NEPBUYHOM 00pabOTKH BHIOOPKH:

1.PamxupoBanue OMNBITHBIX JAHHBIX (PACIONIOKEHUE 3HAUYCHUN MPU3HAKA MO YOBIBAHUIO WUIIU
BO3pACTaHUIO).

2.YactoTHblli aHamu3 (IOCTPOEHUE CTATUCTHYECKOIO psJia, ONPEIEICHUE OTHOCUTEIbHBIX
4acToT).

3.I'pynnupoBka (4acToTHAs TAOYISIUS BEIOOPKH).

3agauu U ynpaKHeHus :

1. UmeroTcs cnenyromme JgaHHbie 00 ycneBaeMocTd 20 CTYJACHTOB TPYIIIBI 10 CTAaTHCTHKE B
netHIow0 ceccuto: 4,4, 3,5,2,2,5,3,3,3,5,3,2,4,3,2,3,5, 5, 4. Iloctpoiite: psia pacupeneneHus
CTYJICHTOB I10 0au1aM OICHOK; PsJT PACIIpeIeCHHS CTYJACHTOB IT0JI YPOBHIO YCIICBACMOCTH, BBIJICIHB B
HEM JIBe TPYMIBI CTYACHTOB: HEYCIEBAIOIIMe U YycrneBarommue. M300pa3ure Kaxabldi W3 PsAIOB
rpaguIecKy.

2.ITocTpouTh KPUBYKO M THCTOTPAMMY CYMMBI HAJOTOBBIX HEYIUIAT, 3a(UKCUPOBAHHBIX IIO
YCIIOBHBIM PETHOHAM CTPaHbl, JAHHBIC IT0 KOTOPBIM IPUBE/ICHBI B Ta0JIuUIIE (B MJIH. 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
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37 65 84 34
39 68 88 41

3.Jlana ncxojHasi BBIOOpPKa MO POCTY M BECY CTYJCHTOB I'PYMIIbI:
Focr | 160 | 168 | 175 | 169 | 170 | 169 | 162 | 166 | 163 | 160 | 158 | 172 | 162 | 173 | 156
Bec | 48 | 5% | 89 | 64 | 69 | 70 | 51 | 60 | 67 | 54 | 48 | 3% | 44 | 30 | 56

Onpenenure o0beM BbIOOpKU. COCTaBbTE pPAHKUPOBAHHBIM M BapHALMOHHBIA PSABI IO
KaKJIOMY U3 IPU3HAKOB.

4.ITocTpouTh TUCTOTPAMMY Harpy3kd Ha OJHOTO CJEI0BAaTelNs M0 Pacciae0BaHHBIM YTOJIOBHBIM
JieJaM O JAHHBIM TaOJIHLIBL:

Tozpl 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2001 | 2003
Mo swmmuu| 632 | 49,6 41 31,5 | 323 | 324 | 379 | 342 | 36,2
MB/I

I[lo  nuuum | 17,2 16,9 15,5 15,1 16 17,7 18,2 18,3 19,7
IPOKYPATYPhI

5. Tpu BapuanTa UCXOTHBIX JaHHBIX TAOJHUIBI HUXKE — PE3yJIbTATHI TeJICPOHHBIX TIEPETOBOPOB B
MUHYTax COTPYJIHUKOB TpeX OTAENBHBIX CIyXk0 B TeueHue pabodero aus. Tpedyercss cocTaBUTH

WHTEPBAJIbHBIN PSJ pACIPEACIICHUS.
Ne 1 2 3 4 5 6 7 8 9
BbIOOPKH
Cnyxba 1 1,9 2,6 3,1 33 2,1 2,0 4,7 0,9 2,8
Cnyxba 2 6,9 1,1 3,6 1,0 7,0 2,1 8,7 1,0 8,0
Cayx0a 3 4,7 6,8 3,8 3,1 1,8 7,1 9,2 8,1 4,0

6. Jlana BeIOOpKa 7,3,3,6,4,3,5,1,2,1,3. TlocTpouts BapuamuoHHBIA psii. Omnpenenurs pazmax
BBIOOPKH.

IIpakTnueckoe 3ansitue 12. Boioopounbiii MeToa. ToueyHbie OlleHKH.

Hean: ¢dopmMupoBaHHe OCHOBHBIX IOHIATHH MaTeMaTHUECKOW CTaTHCTHUKU TpuU 00paboTke
PE3yJIbTaTOB 3KCIIEPUMEHTA.

Teopernyeckas 4acThb:

YucnoBble MOKa3aTeNld, XapaKTepU3YIOLIME TEHEPAIbHYI0  COBOKYIHOCTb,  HAa3bIBAIOT
napamempamu, a  YHACIOBbIE  TIOKAa3aTeNM,  XapakTepU3YIOIIUEe  BBIOOPKY,—  B8bI00pOUHbIMU
Xapakmepucmukamyu WA cmamucmuxkamy. BbIOOpOUYHbIE XapaKTEPUCTUKU SIBISIOTCS HPHOIMKEHHBIMU
OLICHKAaMM TEHEPAJIBHBIX IAapaMeTpPOB. OJTO BEJIMYMHBI CIIy4alHbIE, BapbUPYIOIIME BOKPYI CBOMX
napaMmeTpoB. OLEHKH TeHepaJIbHBIX MapaMEeTPOB MO BHIOOPOYHBIM XapaKTEPUCTUKAM MOTYT ObITh
TOYEYHBIMU ¥ UHTEPBAJIbHBIMHU.

['eHepanbHble XapaKTEPUCTUKU, WIHM MapaMmeTpbl, MPUHATO 0003HA4YaTh OYKBaMU IpeuyecKoro

andaBuTa, a BBHIOOPOUYHBIE XapPaKTEPUCTUKHU - JIATUHCKOTO. BbIOOpouHas cpenHsis SIBIISIETCS

OIICHKOM TCHCpaHBHOﬁ cpez(Heﬁ a, BBI60pO‘-IHa$I AUCTICPCUA SXZ—OHGHKOﬁ reHepanLHoﬁ AUCIICpCUA o

xz, a CpCAHEC KBAAPATHUYCCKOC OTKJIOHCHUE S, — OILICHKOM CTAaHAAPTHOTO OTKJIOHCHUA 0 X

XapaKTePU3YIOIIEro reHepalbHy0 COBOKYIHOCTb. JTO moyeuHvle oyeHKy, TPEACTaBIsIone coooi He
WHTEPBAJIBI, @ YUCIA (CTOYKHY ), BRIYUCIIEMBIE 110 CITy4aifHON BBIOOPKE.
Tpebosanusa, npedvaenaemvie K mOUYEUHBIM OUECHKAM.
Br16opouHbie XapaKTepUCTUKU KaK BEIWYMHBI CIIydailHbIe, BapbHPYIOUINE BOKPYT CBOUX
reHepajbHbIX MapaMeTPOB, B OCHOBHOM HE COBIAJAIOT C HUMHU IO a0CONIOTHOM BenuuuHe. g Toro
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YTOOBl CTATHCTHYECKHE OICHKU JaBAIM «XOPOIIME» MPHUOJIMKEHHUS] OLEHHBAEMBIX IMapaMeTpoOB,
OHHU JIOJKHBI YJIOBIIETBOPSATH OMpeAeieHHbIM TpeOoBaHUsIM. OIEHKU TOJKHBI YAOBIETBOPSTH IO
MEHBIIIEH Mepe CIEAYIOIUM TPEOOBAHUAM: OBITH COCTOSITETLHBIMU, 3(D(PEKTUBHBIMU ¥ HECMEIIICHHBIMHU.

ToueuyHasi OLleHKa CTATUCTUKHU HA3BIBACTCS COCMOAMENbHOU, €CIU TPU YBEJIHMYEHUH o0bheMa
BBIOOPKM OHAa CTPEMHTCS K BEJIMYMHE TEHEepaJbHOro mapamerpa. Tak, Jjis TeHepalbHOW cpeaHen
COCTOSITEIIbHON OLIEHKOM SIBJISIETCS BBHIOOpPOUHAs CPeIHss, I TeHepaJbHON AUCIEPCUU COCTOSTEIbHOU
OLIEHKOH OyAeT BEIOOpOUYHAS TUCTIEPCHSL.

ToueuHass oueHKa Ha3bIBaeTCs 9¢hghekmuenol, €ciu OHAa HMEET HAMMEHBIIYI0 JUCIIEPCUI0
BBIOOPOYHOTO pacIpe/ieNICHUs] 10 CPABHEHHUIO C JPYTHMH aHAIOTMYHBIMU OLICHKaMHU, T. €. 00HApYKHBAET
HAMMEHBUIYIO CIIy4aiHYyIO BapHaLHUIO.

OneHka HAa3bIBACTCS HeCcMeWjeHHOl, €CITU MaTeMaTHYeCKoe OXXKHJaHUE €€ BBIOOPOYHOTO
pacrpesiesieHHs COBIAIaeT CO 3HAYEHHUEM T'eHEepaJIbHOro apaMmeTpa.

Boi0opounasi cpeaHss

[Tycth st M3yueHus: reHepalibHON COBOKYITHOCTH OTHOCHUTENBHO KOJIMUYECTBEHHOIO MpHU3HAKa

X u3BnedeHa BpIOOpKa 00BEMa n.

o . X
Bri0opouHoii cpenneit ¢  Ha3pIBAIOT cpenHee apu(METHYECKOoe 3HAaueHHe IpHU3HaKa
BBIOOPOYHON COBOKYITHOCTH.

X, Xoyeons X .
Eciu Bce 3HaYeHuUs 172 N mpu3HaKa BHIOOPKM 00BEMA N pa3NUYHBL, TO
. X Xy Fo X
¢ n
X[\ Xyseeer Xy fiofyf
ECHI/I K€ 3HAYCHUA HpI/I3HaKa 1 2 HNMCHOT COOTBCTCTBCHHO 4aCTOThI 1212 k
k
Z x;f
5 ==l
=0
TO n

3ameuanue. BeibopouHas cpenHss, HaiiieHHAas MO JaHHBIM OJHON BBIOOPKH, €CTh, OUYEBUIHO,
omnpeaenéHHoe uucno. Eciu ke n3Bnekarb Apyrue BHIOOPKU TOro ke 00bEMa U3 TOH ke TI'eHepalbHON
COBOKYITHOCTH, TO BBIOOpOUHAsi cpeAHsisi Oy/IeT U3MEHSThCSI OT BHIOOPKHU K BbIOOpKe. Takum oOpazom,
BHIOOPOYHYIO CPETHIOI0 MOXHO paccMaTpUBaTh KaK CIyYalHYIO BEIMYHHY, a, CIEI0BATEIHHO, MOKHO
TOBOPUTH O paClpeleleHUsIX BHIOOPOYHONW CpelHel M O YHCIOBBIX XapaKTEPUCTUKAX ATOTO
pacnpezeneHusi (€ro Has3bplBalOT BBIOOPOYHBIM), B YAaCTHOCTH, O MAaTEMaTU4YECKOM OXUIAHUU U
JUCTIEPCUH BBIOOPOYHOTO PaCIpe/IeICHHUS.

Bri0opounas nucnepcus
g Toro, yToOBl OXapakTepU30BaTh paccesHUE HAONI0aeMbIX 3HAYEHUH KOJIWYECTBEHHOTO

X
MpHU3HaKa BBIOOPKU BOKPYT CBOETO CPEHEro 3HAU€HHs 6 , BBOJAAT CBOJHYIO XapaKTEpUCTHKY —
BBIOOPOYHYIO JHCIIEPCHIO.

Bri6opounoii qucnepcueit ¢  Ha3bpIBAIOT cpesiHee apu(METHUECKOe KBAIPaTOB OTKIOHEHUS
o X
Ha0JI01aeMBbIX 3HAYCHUH PU3HAKA OT UX CPEJHEro 3HAUeHusi 6

X, X0y, X .
Ecnu Bce 3Hauenuss 1772 N MpHU3HaKa BEIOOPKU 00BEMA N Pa3IUUHBL, TO
n

Z(Xi_xe)z

D:i=1

8

n
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X, Xy,.00,X
Ecnu 3HaueHusi mpu3HaKa P72 %k UMEIOT COOTBETCTBEHHO YaCTOTHI f 1’f 2 f k
.. +7 . +...+7, =n

MpUYEM fl f2 fk , TO

k

< \2
(x,—%,)°f,
i=1
D =
n .
JIerko «uCrpaBUTh» BHIOOPOYHYIO IUCTICPCHIO TaK, YTOOBI €€ MaTeMaTHYECKOe OKUIaHUE ObLIIO

n
o D n—1
PaBHO TeHepabHOM Jucrepcuu. JIOCTaTOYHO s STOTO YMHOXHTh 6 Ha Jpo0b . Crienas
2
3TO, MOTY4HM HCIIPABICHHYIO JUCIEPCHIO, KOTOPYIO OOBIYHO 0003HAYAIOT uepe3 S
k k

Z(xi_)?e)zfi Z(Xi_)?e)zfi
2= n __n_i=1 _i=1
n—1 ¢ n-—1 n n—1

HcnpasnenHas aucniepcus sIBISETCS, HECMEIIEHHOM OLIEHKOW I'€HEPaJIbHOW TUCTIEPCUMU.

I/ITaK, B Ka4Y€CTBC€ OILICHKH FeHepaﬂBHOﬁ AUCTICPCUN NPUHUMAIOT HCIPABJICHHYIO JUCIICPCHIO
k

Z(Xi_;‘k)zfi

2__i=1
s =

n—1
Kpome nucmepcun ajis XapaKTEPUCTHKU PACCESHHS 3HAYCHWH MpU3HAKa BBIOOPOUYHOM
COBOKYITHOCTH BOKPYT CBOEIO CPEAHETO 3HAUYCHUS MOJIb3YIOTCS CBOJIHOM XAPAKTEPUCTUKON — CPETHUM
KBaJIpaTUYECKUM OTKJIOHCHHEM.
BpiOOpouHBIM  cpeHUM  KBaJpaTUYECKUM  OTKJIOHEHHEM  (CTaHIApTHBIM)  Ha3bIBAIOT

y ) 0,=VD,
KBaJ[paTHBIN KOPEHb U3 BEIOOPOYHOMN JAUCIICPCUH: .
]_IJ'IH OLICHKHU K€ CpEAHCIo KBaApaTHYECKOI'O OTKIOHCHUA FeHepaﬂbHOﬁ COBOKYITHOCTH
HCIOJIB3YIOT «HMCIIPABJICHHOC)» CPCAHCC KBAAPATUYCCKOC OTKIIOHCHHC, KOTOPOC PAaBHO KBAaJAPaTHOMY

KOPHIO U3 UCIPABICHHOMN JAUCIIEPCHUHU: n—1 .
k k

3ameuanne. CpaBHuBas (HOPMYIIbI ¢ n " n—1 , BUIHUM,
YTO OHU OTJIMYAIOTCA JHIIb 3HaMeHaTensMu. OUeBHIIHO, MPH JOCTATOYHO OOJNBIIMX 3HAYEHHUSX N
00BEMa BBIOOPKM BBIOOpOYHAST W HWCIpPABICHHAS JUCIEPCHH pa3IW4aroTcs Mmano. Ha mpakTtuke
MOJIB3YIOTCA UCTIPABICHHON JUCIIEpCHEl, eciii mpuMepHo n<30.

IMpumep. Cpean CBHHOMATOK XO3siicTBa OBUIO BBIOpaHO 64 CBHHOMATKH, JaHHBIE IO
OTOpocaM cpear KOTOPBIX CIEeAYIOIIUE:

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

OnpenenuM cpeHee BRIOOPOYHOE YHCIIO MOPOCAT B TTOMeTax 64 CBUMHOMATOK M BBIYUCITHM
MOKa3aTeNu BapHaIluu sl STON BHIOOPKH.

Pemenune:

Bri6opouHast cpeaHsist 4ucia mopocsT B OMOpocax:
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X, 25 =528/64 =8,25
¥ ,

Br16opounas aucniepcust unucia nopocsT:
k

Z (Xi—ie)zfi

D == =218/64=3,41
n

BBI60p0‘1HO€ CpeaHCC KBAAPATUICCKOC OTKIIOHCHUEC YU CJIa TIOPOCAT B OIIOPOCAX:
0,=yD,=+3,41=1,85
IMOPOCHT.

HcnipaBnenHast BBIOOpOYHAas TUCHIEPCHS YUCIIA TOPOCHT:

sZ:LlDS:64 /63%218=3,46
n_

I/ICHpaBHeHHOG CpE€AHEC KBAAPATHICCKOC OTKIIOHCHHUEC YK CJIa ITIOPOCAT B OIIOpOCax:

S:\/?:\/3,46:1586 OPOCST.

Wrtak, HaMu HalJIEHbI CIEayIONMe TOYCYHbIE OI[EHKH 0 JaHHOU BBIOOPKE:
TOYEYHasi OLEHKA CPEAHEro 4ucia MOpocsST B ONOpOcax JJisl T€HEPaJIbHON COBOKYIHOCTH
(TO ecTh 1O BCeMy XO3AMCTBY): 8,25 mopocHT;
TOYEYHAsl OLIEHKA CPEJHEr0 KBaJAPAaTHYECKOr0 OTKJIOHEHMS 4YHUCJa MOPOCAT B I'€HEpaJbHOU
COBOKynHOCTH: 1,86 mopocsr.
3agaum u ynpakHeHus:
[To maHHBIM BBEIOOPKH, YAOBIETBOPSAIONIEH HOPMAILHOMY 3aKOHY pacIipe/ieiIeHHsI, BHIYUCIUTD:
1) BEIOOpOYHOE CpeHEE;
2) ucnpaBlieHHOE BHIOOPOYHOE Cpe/iHee KBaIPaTUYECKOE OTKIOHEHHE.
A)8.0 -1.1 13.5 10.0 2.4 4.1 20.0 12.4 13.4 48 7.8 0.0 10.9 13.7 6.6

b)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
32.9 344

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.

IIpakTnyeckoe 3ansaTue 13. IloHsiTHe WHTepPBaJBLHOIO oOuLeHUBAHMA. JloBepuTeJbHAs
BEPOSITHOCTL M MpelejbHasi oOmHUOKAa BbIOOPKH. ONEeHKa XapaKTePUCTHK TIeHepabHO
COBOKYITHOCTH 110 MaJ10i1 BbIOOpKe.

Heab: GopmMupoBaHUE OCHOBHBIX MOHSITHI HHTEPBAIBHOIO OIECHUBAHHUS U METOJOB OLIEHKH
XapaKTEPUCTUK T'€HEPATIbHOM COBOKYITHOCTH 110 MaJIOi BBIOOPKE.

TeopeTnyeckas 4acThb:

IIpu BBIOOpPKE Masoro oO0bEMa TOYEUHAs OIEHKA MOXXET 3HAYUTEIbHO OTIMYAThCA OT
OLIGHMBAEMOT0 MapaMeTpa, T. €. MPUBOIUTH K TpyObiM omrOkam. [1o 3Toil npuunHe mpu HEGOIBIIOM
00bEéMe BBIOOPKH CIIEAYEeT MOJb30BATHCS WHTEPBAIBHBIMU OIEHKaMH. HTepBasbHOW Ha3bIBAIOT
OLICHKY, KOTOpasi ONpeeiseTcsl AByMs YMCIIaMHU — KOHLIaMU MHTEpBaJa.
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@L

OLICHKOM HEW3BECTHOI'O IapameTpa e bynem cunrats ®  nocrosHubIM guCIoM ( 0 Moxer

HYCTB HaﬁHeHHaH 10 JaHHBIM BLI60pKI/I CTAaTUCTHUUYCCKAA XapPAKTCPUCTHKA CIIY)KHUT

(4
OBITh W CITy9allHOW BETWYMHON). SIcHO, d9TO C) TEM TOYHEE OIPEAENseT MapaMerp C) , 4eM

0-0

MEHBIIIE a0COJIOTHAS BEJIMYMHA PAa3HOCTH . JlpyruMu  clI0BaMH, €Cliu >0
0-0°|<§

0 XapakTepU3yeT TOUYHOCTh OLIEHKH.
OaHako CTaTUCTUYECKHE METO/bl HE MO3BOJISIIOT KaTErOPUYECKH YTBEPXKAATh, YTO OLEHKA

i
o' 0-0°|<6
YAOBJICTBOPACT HCPABCHCTBY
KOTOPO#i 3TO HEPABEHCTBO OCYMIECTBISAETCS.

, TO 4EM MCHbBIIC 6 , TCM OLICHKA TOYHECC. Takum 06p2130M, MOJIOXKHUTCIBbHOC YHUCIIO

; MOYKHO JIMIIIb TOBOPUTH O BeposiTHocTH V€

4
HanéxuocTpio (IOBEpPHUTENBHON BEpPOSTHOCTHIO)  OIEHKU C) o C) Ha3bIBAIOT
0-0°|<§

OLICHKHU 3a7aéTcsi Hamepén, mpudéMm B KauectBe [  OepyT uucio, 6am3koe k equuuie. Haunbornee
4acTo 33/1al0T HaJIEKHOCTh, paBHYO 0,95; 0,99 u 0,999.
o o]
Plo-67<d|=y

C‘
—0°|<§
HyCTB BepO}ITHOCTB TOro, 4To ‘@ @

1
-0’
3aMEHUMB HEPABEHCTBO @ @ 6 PaBHOCHIIBHBIM €My JIBOWHBIM HEPABEHCTBOM
6 6 6
—0<0-0<$ , WM O'—-6<0<O"+6 nMeeM

I8 b
O'—6<0<O'+§|=y

910 COOTHOLIICHUEC CJIcayecT IIOHUMAaTh Tak: BCPOATHOCTH TOro, qTo HUHTCPpBAI

(0°~6,0'+65)

BEPOSITHOCTh /' , C KOTOPO# OCYIIECTRIIACTCS HEPABEHCTBO . OOBIYHO HAAEKHOCTH

,paBHa Y

P

3aKiovaeT B ce0e (IOKPHIBAET) HEM3BECTHBIN IMapameTp C) , paBaa Y

G 6
— +6) § 5
I[OBepI/ITeJILHLIM Ha3bIBAKOT I/IHTepBaJI (@ 6’ @ 5 KOTOpBH/I HOKpLIBaeT HCU3BCCTHBIU

napameTp ¢ 3a3JaHHO# Haa&KHOCThIO Y

JloBepuTebHbIe MHTEPBAJBI I OLEHKH MATEeMATHYeCKOI0 O0KHAAHUS HOPMAJIBHOIO
pacnpeaejeHus Npu U3BECTHOM 9

IIycTe xonuuecTBEHHBIM INMpU3HAK X TEHEPAJIbHOW COBOKYIIHOCTH PAaCIpEACNIEH HOPMAJIBHO,
npudéM cpejiHee KBaJpaTHUeCKOe OTKJIOHeHHe O  3TOro pacmpeneneHus u3BecTHo. Tpebyercs
OLIEHUTh HEH3BECTHOE MATeMaTHUeCKoe OXkujaHue d 1o BEIGOpouHoi cpenmein X . IToctaBum
CBOEH 3aJayell HaWTU JOBEPUTEIIbHBIC MHTEPBAIbI, MOKpPLIBAIOIIME napamerp 9 ¢ HaIEXKHOCTBIO

Y

Ecnu cnyuaiinas BenuumHa X pacrpezelieHa HOpMajbHO, TO BBIOOpOYHAs CPEAHSS X ,
HalileHHass 10 HE3aBHCUMBIM HAOJIOACHUSAM, TakXKe pacrpeaereHa HopMmainbHO. [lapamerpsr

pacnpezeneHus X Takomsr:

M(X)=q, o(X)=Z

Vn
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[TpuHsB BO BHUMAHHUE, YTO 110 YCIOBHIO HAM 3a/laHa BEPOSTHOCTh [ , MOJIydaeM CIIeAyHOLIyIO
bopmyity (4TOOBI TONTYYHTH pabouyro HOPMYITY, BHIOOPOUHYIO CPEIHIOI BHOBb 0003HAYNM Yepe3 X

_ o _ . to
P|X——=<a<x+-——=|=2®,(t)=y
Vn Vn
CMBICIT TIOJy9E€HHOTO COOTHOLIEHHS TAKOB: C HANEKHOCTBIO | MOXKHO yTBEpHKIATh, YTO
to _ (o
X +——

ViV

X_

JOBEPUTEIIBHBIA HHTEPBAI IIOKPBIBAET HEW3BECTHBIM Iapamerp I ;

5=-2

TOYHOCTH OLICHKH \/H

5 2®0():Y 2 .
YkaxeM emié, 4To YKCIIO ¢ OMPEACIIIeTCS U3 PABEHCTBA , WIN ; 10
tabmuie QyHkiuu Jlammaca HaxomsT apryMeHT f, KOTOPOMY COOTBETCTBYET 3HAueHHE (QYHKIUH

Y

Jlanmaca, paBHOE 2

Hanéxuocts ¥ =0,95 ykassiBaeT, 4TO0 €CIM TPOM3BEIEHO JOCTATOYHO OOJIBIIOE HYHCIIO
BBIOOPOK, TO 95% W3 HUX oOmpeneNseT Takue IOBEPUTEIbHBIC WHTEPBAIBI, B KOTOPHIX MapaMeTp
JNEHCTBUTEIBHO 3aKIIIOUEH; JIMIIb B 5 % CIIy4aeB OH MOXKET BBIMTH 3a TPaHUIBI JTOBEPUTEIBHOIO
MHTEpBaJa.

JloBepuTesibHbIe MHTEPBAJBI JJIS OHEHKH MAaTEeMATHYeCKOr0 O0KHAAHMS HOPMAJIBLHOIO
pacnpeeeHus NPU HeU3BeCTHOM O

IlycTe xonuuecTBeHHBIM INMPU3HAK X TE€HEPAJIbHOW COBOKYIIHOCTH PaCIpPENesIEH HOPMAJIBHO,
npudéM CpesiHee KBaJpaTUUeCKOoe OTKIOHeHHEe O  Heu3BecTHO. TpeOyercs OLIEHUTh HEU3BECTHOE
MaTreMaTU4YecKoe oXugaHue 9 ¢ MOMOIIBIO JOBEPUTEIbHBIX UHTEPBAIOB. Pazymeercs, HEBO3MOXHO
BOCIIOJIb30BaThCS  pe3yJbTaTaMH MpeAblayliero mnaparpada, B KotopoM O MpeAnonaraioch
U3BECTHBIM.

Oxka3biBaeTcsi, YTO IO JAaHHBIM BBIOOPKM MOXHO TOCTPOUTH CIy4yailHyl0 BeIUUYHUHY

T:X—a

7
\/n , kotopass mMmeetr pacnpezaesnenue CrterojieHTa ¢ K = n-1 cremeHsMu cBOOOJBI; 3/1eCh

X BBIOOPOYHAS CPEIHSS, S — KHUCIIPABICHHOE» CPEAHEE KBAIPATUIECKOE OTKIIOHCHHE, N — 00BEM
BBIOOPKH.
[onw3ysice pactpenenenueM CTbIOICHTA, HAXOHM:

_tS _tS
P| X —t=<a<X+t=|=y
n n
t's ts
X — YT , X+ %
3HaLII/IT, ,[[OBepI/ITCJ'IBHLH\/'I HHTCPBAJI n n , IIOKPBIBACT HEU3BECTHBIN

napamerp 9 ¢ HagéxHOCTBIO V
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Ipumep. Cayuaiinas BennunHa X — BEC MOJIYTOJ0BAJIOTO MOPOCEHKA B XO35UCTBE (TO €CTh B
reHepaJIbHONH COBOKYMHOCTH) - pacmpeneiieHa HopMaibHO. [lo BbIOOpKEe 00béMa n = 16 HalaeHBI

BeIOOpOUHast cpemusisi X =20,2 KI' ¥ «UCIPABICHHOE» CpeIHEe KBaapaTHYecKoe OTKIoOHeHue s=0,8
Kkr. OICHUTh HEW3BECTHOE MATEeMATHYECKOE OXKHJAHWE IPH IOMOIIU JOBEPUTEILHOTO MHTEpBajia C
HanéxHocTteio 0,95.

N | . t
Pemenune: Haiingm V. [lons3ysice tabmuueit, o Y =0,95 un= 16 naxoqum ¥ =2,13.
Haitném nosepurenbHbIe TPAaHULIBL:

ot 2 1308
x—12=20,2-2398 _19 7741
%n V16
t.s .
202423308 _o0 e6ke.

oy ¥ —
X+—==
Vn V16
Hrak, ¢ wHamé&xHOoCcThIO 0,95 HemsBecTHBIN mapamerp @  3aKiIOU€H B JIOBEPUTEIHLHOM
uHTepBaie 19,774< a <20,626 (xr).

JloBepuTebHbIe HHTEPBAJIBI JJIs1 OLCHKH CPeJHero KBaJpaTH4eCKOro OTKJIOHeHHsa O
HOPMAJILHOTO pacnpee/JeHus

IlycTp KOnMMUYeCTBEHHBIM NpU3HAK X TI'EHEPAIbHONM COBOKYIHOCTH PacHpeleNéH HOPMAJbHO.
TpebOyercs OLEHUTh HEHW3BECTHOE T'EHEpAIbHOE CpElHee KBaJpaTU4ecKoe OTKIOHeHHe O 1o
«HCTPABJICHHOMY» BEIOOPOYHOMY CpelHEMY KBaJpaTHUECKOMY OTKJIOHEHHIO S.

JloBepHUTENBbHBIA WHTEPBAN, MOKPHIBAIOIIMI Mapamerp O ¢ 3aJaHHOW HaAE&KHOCTBIO VY
HAXOJAT 1O clieayomei hopmye:

s(1—q)<o<s(1+q)

31ech nmapaMeTp g ONPEAEISIOT, NOAB3YIOTCs Ta0IULEH MPUIIOKEHHS 2, a S HAXOIAT 110
BBIOOpPKE.

IIpumep. CnyuaiiHas BenuurHa X — BEC MOJIYT00BAJIOT0O IOPOCEHKA B XO31CTBE — (TO €CTh B
TreHEpaIbHONH COBOKYITHOCTH) pacmpenenéH HopMmainbHO. [lo BbIOOpKe o00BEMa n=25 HalaeHO
«HCIIPaBJIICHHOE» CpefHee KBaJpaTuueckoe oTkioHeHue s=0,8 xr. HaliTu noBepuTenbHbIN MHTEpBa,
IIOKPBIBAIOLIUI TEHEPAJILHOE CPEIHEE KBAIPATUUECKOE OTKIOHEHHE 9 ¢ HaaéxHocThio 0,95.

Pemenue: ITo tabmmie mo ganuaeiM ¥ =0,95 u n=25 naiiném q=0,32.
W ckoMBbIi OBEPUTEIBHBIN HHTEPBAJ TAKOB:

0,8(1-0,32)< ¢ <0,8 1(1+0,32), wim

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

3ameuanue. Ecnu g>1, To HEpaBEeHCTBO NPUMET BU]L

0< 0 <s(1+q).

3agayu U ynpaxHeHHus:
3agauva 1. [lo naHHBIM BBIOOPKH, yIOBJIETBOPSIONICH HOPMAILHOMY 3aKOHY pacIipeesieHus,
BBIUUCIIUTh:
1) noBeputTenbHBIH MHTEpBAJI s MaTeMaTHUYECKOIO OXHUAAHUSA TpU JOBEPUTEIBHON
BEPOSITHOCTH ;
2) noBepUTEIbHBIM HMHTEpBAJ ISl CPEIHEr0 KBaJAPAaTHUECKOIO OTKIOHEHUS JUIsl TOrO JKe
3HAYEHU ).

A)y=0.999
8.0 -1.1 13.5 10.0 2.4 4.1 20.0 12.4 134 48 7.8 0.0 109 13.7 6.6
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b) y=0.95
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 34.4

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.

3agauya 2. [lo gaHHBIM BBHIOOPKH, yIOBJIETBOPSIOUICH HOPMAJIbHOMY 3aKOHY paclpeeieHUs
CO CpEAHHM KBaJpaTUUYECKUM OTKJIOHEHHEM S , BBIUUCIUTH  JIOBEPUTENbHBIM HWHTEpBAN IS
MaTEeMaTHYECKOTO OKUIAHUS MIPU TOBEPUTEIHLHON BEPOSITHOCTH .

s=7,y=0.99

134 8.6 22.1 2.3 14.6 13.0 11.1 294 233 1.7 13.6 2.1 21.6 6.1 86 6.6 16.0 11.6 16.6
1.6 15.8 18.9 10.6 11.9 0.1 10.7 3.8 -3.6 154 7.9

4.5 17.7 10.8 19.6 185 155 93 21.7 6.6 10.5 104 8.2 16.0 22.6 20.5 11.6 23.2 23.0 9.5
11.3 149 199 134 139 19.5 19.8 21.0 3.2 14.0 19.1

179 8.6 11.2 16.2 139 16.2 17.1 7.7 12.5 2.7 16.5 20.2 15.5 145 5.6 165 123 99 119
17.6 6.6 20.3 9.7 13.2 17.4 5.1 13.0 23.3 6.8 9.8

155 162 184 9.2 5.7 109 88 7.4 162 99

[MpakTuyeckoe 3anaTue 14. CrtaTuctuyeckas NpoBepKa runores.

Heab: chopmMupoBaTh MpeACTaBICHUE O METOAAX U MPUHIMUINAX MPOBEPKU CTATUCTHUYECKUX
THUIIOTE3.

TeopeTnyeckas 4acThb:

CratucTuueckoi Ha3bIBalOT TUIIOTE3Y O BUJIE HEU3BECTHOTO PACIIPEACIICHUS], U O MapaMeTpax
M3BECTHBIX pacnpeneneHuid. Hapsay ¢ BBIIBUHYTON T'MIIOTE30i paccMaTpUBAIOT U MPOTHUBOPEUAIIYIO
el runore3y. Ecnu BeIgBUMHYTas Tumore3a OyZeT OTBEPrHYTa, TO HMMEET MECTO MPOTHBOpEYarias
runote3a. [1o 3Tol mpuyuHe 3TH TUIIOTE3HI LIeJIecO00pa3HO pa3IudaTh.

HyneBoii (0cHOBHOI) Ha3bIBAIOT BHIABUHYTYIO THIIOTE3Y 0

Konkypupyromeit (aJbTepHaTUBHOI) HAa3bIBAIOT TMIIOTE3Y 1| xoropas MPOTHBOPEUUT
HYJIEBOM.

BoiiBuHyTas rumnore3a MoKeT ObITh MPaBUIBHON MM HENPAaBUIBHOM, MO3TOMY BO3HHMKAET
HeoOXxoauMocTh €€ MmpoBepku. [10CKONIbKY MPOBEPKY MPOU3BOIAT CTATUCTUUYECKHMMH METOJlaMu, €€
Ha3bIBAIOT CTATUCTHUYECKOW. B mTOre crarvcTuyeckoil mMpoBEepKU THMIOTE3bl B JIBYX CIIydasX MOXKET
OBITh MIPUHATO HETIPABUIILHOE PELICHHUE, T. €. MOTYT OBITh JOMYIIEHBI OMIMOKHU IBYX POIOB.

Ommbka nepBoro poja COCTOUT B TOM, YTO OyJieT OTBEprHyTa IpaBuibHas runore3a. Ommoka
BTOPOT'0O pO/ia COCTOUT B TOM, UTO OyJIeT NPUHATA HEMPaBUJIbHAs TUIIOTE3A.

JUis mpoBepKHM HYJEBOW THIIOTE3bl HCIOJIB3YIOT CIEUUAIbHO MOJ00paHHYIO Cly4yaiHyto
BEJIMUMHY, TOYHOE WU NPUOIKEHHOE paciipesieieHre KOTOpol u3BecTHO. O003HAUMUM 3Ty BEIUUUHY

B IEJISIX OOITHOCTH Yepe3 K
Cmamucmuyeckum Kpumepuem (AT TPOCTO KPUTEPUEM) HA3BIBAIOT CIYYaWHYIO BEJIUYUHY

K KOTOPAst CIIy?KUT JIJIs1 IPOBEPKU HYJIEBOW TMIIOTE3BI.

[Tocne BbIOOpa OMpeAEeNnEHHOTO KPHUTEPUS MHOXKECTBO BCEX €ro BO3MOXHBIX 3HAYCHHM
pa30MBaIOT Ha JIBa HENEPECEKAIOIINXCS OMHOKECTBA: OJTHO U3 HUX COJEPKUT 3HAUEHMS KpPUTEPHUS,
IIpY KOTOPBIX HYyJIEBas TUIIOTE3a OTBEPraercs, a Apyras — Ipu KOTOPBIX OHA IPUHUMAETCS.

Kputnueckoii 001acTbio Ha3bIBalOT COBOKYITHOCTh 3HAUYEHUI KPUTEPHS, IIPU KOTOPBIX HYJIEBYIO
TUIIOTE3Y OTBEPIraroT.
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O0J1acThIO0 MPUHSATHS TUIIOTE3BI (0OJACTHIO JOMYCTHMBIX 3HAYCHUN) HA3BIBAIOT COBOKYITHOCTH
3HAYEHHUH KPUTEPHs], IPU KOTOPHIX TUIOTE3y MPUHUMAIOT.

OCHOBHOUW TPUHIUI MPOBEPKH CTATHCTUYECKUX THUIOTE3 MOKHO C(HOPMYIHpPOBATh TaK: €CIH
Ha0II0/1aeMoe 3HaYCHHE KPUTEpHUsl MPUHAUICHKUT KPUTHUIECKONH 00JIacTH — TUIOTE3Y OTBEPraioT, €Cliu
HAOIf0/ITaeMOe 3HAYCHHE KPUTEpUS MPHUHAUICKUT OOJIACTH TMPUHSATHS TUNOTE3bl — THUIIOTE3Y
MIPUHUMAIOT.

B oOnacti cratuctukn W OMOMETPUHM B YAaCTHOCTH MPUMEHSIOT JIBa BHAA CTATHCTUYECKUX
KPUTEPHUEB: napamempuyeckue, TOCTPOCHHbIE HA OCHOBAHHWU IapaMETPOB JaHHONW COBOKYMHOCTH

(manmpumep, X u s°) W mpencTaBnsionme (YHKIMM OTHX NApaMeTPOB, U HENapaMempuieckue,
NpEICTaBISIONINE cO00H (DYHKITNH, 3aBUCSIIIE HEIOCPEICTBEHHO OT BAPUAHT JaHHOM COBOKYMHOCTHU
¢ ux uyactotamu. [lepBble ciyXaT Aad NPOBEPKH THUIOTE3 O MapaMeTpax COBOKYITHOCTEH,
pacrpenensieMpIX 10 HOPMAILHOMY 3aKOHY, BTOpbIE — JUIsl TIPOBEPKH PaOOUMX TUIOTE3 HE3aBHCHUMO OT
(GopMBI pacrpesielieHlss COBOKYITHOCTEH, M3 KOTOPBIX B3AThl CpaBHHBaeMble BbIOOpkH. IIpumenenue
napaMeTPUYECKHX KPUTEPHEB CBA3aHO C HEOOXOIMMOCTBIO BBIYMCIICHHUS BBIOOPOYHBIX XapaKTEPUCTUK —
CpeHel BENMMYMHBI U IOKa3aTeneill Bapualuy, TOra KaK IPU HCHOJb30BAHMM HENapaMeTPUUYECKUX
KpUTEPUEB TaKasi HEOOXOJUMOCTh OTMalaeT.

t-xputepuii  CrblogeHTta (t-pacmpenesienue). Anmmiickuid marematuk B. Toccer
(nevaraBmumiics nox nceBroHuMoM CtThrofeHT), B 1908 r. Hamien 3akoH pacupenesieHusl BEJIUUYUHBI

_X—p
==L
o/\n , B KOTOPOW TeHEePaJIbHBIA MapaMeTp ¢ 3aMEHEH Ha €r0 BHIOOPOYHYIO XapaKTEPUCTUKY
Sy, T. €. HALIeJNl 3aKOH pacnpeoeyeHus 3HayeHull

.
sln

OtkpeIThiil CTBIOJCHTOM M TEOPETHYECKH 00OCHOBaHHBIN P. duiepoM 3axowu t-pacnpeoenenus
CIIy’)KUT OCHOBOM Tak Ha3blBa€MOIl TEOpHM Majoil BBIOOPKH, KOTOpas XapaKTepu3yeT paclpeiesieHHe
BbIOOPOYHBIX CPEAHUX B HOPMAJIBHO PacIpe/eisoIencss COBOKYITHOCTH B 3aBUCHMOCTH OT 00bema
BBIOOPKH. t-pacmpelielieHHe 3aBUCUT TOJBKO OT 4YMCla CTemeHeil cBoboabl k = n—I1, mpuyem c
yBEJIMYEHHEM O0beMa BBIOOPKH 7 f-paclipefielieHue ObICTpO MpHOIMKAeTCsi K HOPMaJIbHOMY C
napameTrpamMu 4 = 0 u ¢ = 1 u yxe npu n>30 He oTIMYaeTcs OT HEro. ITO BUAHO U3 TAOJIUIBI
HUXKE, B KOTOpOM TMpUBEICHbl TaOYyJIMpPOBaHHbIE 3HAYEHUS [-pacupelesieHus W HOPMalbHOTO
pacnpeeseHus 11 pa3HblX 3HAYEHUN 1.

HopmupoBanHoe OTK/I0HEHHE ¢
Pacnipenenenue
0,5 1.0 1.5 2,0 2,5 3,0 3,5

Hopmansnoe 0,383 | 0,683 | 0,866 | 0,955 | 0,988 0,997 0,9995
CrbrozieHTa nnpu 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

Oyenka pasnocmu cpeonux. CpaBHUBas APYT C IPYyIOM JBE€ HE3aBHUCHMbIE BBHIOOPKH,
B34TbI€ U3 HOPMAJIbHO PaclpeeIsIoIIUXCcsd COBOKYITHOCTE!N ¢ mapaMeTpaMu (; U i2. PasHOCTD p;-
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[> DTHX HApaMEeTPOB 0003HA4YuUM 4epe3 D, TO eCTh i;- u»=D, a AUCIEPCUIO DTOM Pa3sHOCTH O p.
3HayeHUsl TeHEpalbHBIX MapaMeTPOB HEU3BECTHBI, OJHAKO IO BHIOOpKAM MBI MOXEM HAWTH

X,—X,
BEJIMYMHBI BBIOOPOYHBIX CPEAHUX U PA3HOCTh MEXIy HUMH 1 “2 | KOTOpyr 0003HA4YMM d, TO
2 L]

X1
ecTh

HyneBas runore3a CBOAUTCS K MPENOJOKEHUIO, UYTO U ,;=i2, TO ecTb D=(. Kputepuem s
poBepKkHu Ho-rUmoTessl CiIly’KUT OTHOIIECHUE

_ d—(p—p,)
t=
Sd
rae ¢ — mepeMeHHas BeJIWuYWHa, cleayromas f-pacupeneineHuio CThIOJEHTa € YHCIOM

cTerneHneil cBoOoabl k = n; +n; — 2, a sp - omMOKa yKa3aHHON Pa3HOCTH, a #; U M, - 00BEMBI IEPBOIl U
BTOPOI1 BEIOOPOK COOTBETCTBEHHO.

Tak kak, cormacHo Ho-rumorese, u;=u., TO (-KpUTepHil BBIpa)KaeTcs B BHUJIE€ OTHOUICHUS
Pa3HOCTH BBIOOPOYHBIX CPEJIHUX K CBOEH omHOKe, T. €.

HO‘FI/IHOTG?)Y OTBEPraroT, CCJIn (baKTI/ILIeCKI/I YCTaHOBJICHHAsA BCJIMUMHA [-KpUTCpHUs
(oGo3HaYaeMast #,) MPEB30OUIET WM OKAXKETCSA PABHOW KPUTHYECKOMY 3HAUYCHUIO fy, ITOM BETUYUHBI
ISl IPUHATOrO YPOBHS 3HAYMMOCTH ¢ M YUCJIa CTENEHe cBoOOabl k = n; +n; — 2, T. €. IPU yCIOBUU
ty = tip.

OwubKy pasHOCTH CPEAHUX Sp ONPEAEISIOT 10 hopMyIIe:

Z (Xi—><_1)2+z (Xj_x_z)z_ n,+n,

n1+n2—2 n,n,

Sp=

Ipumep. W3yuanu BnussHuEe KOOaabTa Ha Maccy Tesia KpoJuKOB. ONBIT MPOBOAMIN HA JIBYX
rpyImnax >HUBOTHBIX: OINBITHOM W KOHTPOJbHOW. BbBIIM HccienoBaHbl KPOJUKH B BO3pacTe OT
ojyTopa 10 AByX MecsueB, mMaccoi Tena 500—600 r. OnbIT mpojoJixkajics IMoJTopa Mecsla.
XKuBoTHBIX 00€eUX IpyINN cOAepk alu HA OJHOM U TOM K€ KOPMOBOM parmoHe. OIHAKO OIBITHbBIE
KPOJIUKH B OTJIMYME OT KOHTPOJIBHBIX €KEJHEBHO IOJy4yald A00aBKYy K pPallMOHY B BHUJE BOJHOIO
pactBopa mo 0,06 r xjmopuctoro koOambTa Ha 1 KIr >KMBOM MaccChl Tena. 3a BpeMs OIBITA
JKMBOTHBIC JJaJIU CJIEIYIONME NPUOaBKHU KMBOM MacChl TeJia:

[TpuBecsl, T Otknonenus ot cpeaneit | KBagpaTsl oTKIIOHEHMH
apudmernyeckon
OITBIT KOHTPOJIb OIIBIT KOHTPOITh OITBIT KOHTPOJIb
— — _\2 —\2
(Xi_xl) (Xj_XZ) (Xi_x1) (Xj_xz)
580 504 58 22 3364 484
692 560 54 34 2916 1156
700 420 62 106 3844 11236
621 600 17 74 289 5476
640 580 2 54 4 2916
561 530 77 4 5929 16
680 490 42 36 1764 1296
630 580 8 54 64 2916
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470 56 3136
T=5104 Y —4734 — =18 174 | £=28632
X —638 X =526 - % =46806
Cpennue apupMeTHIECKUE IPUBECOB:
Bomste N1 =5104/8= 638 T,
X X —X

B KOHTpOJIE Y —4734/9 = 526 1. Pa3znuna 17X —g = 112 r. Yro6m YCTaHOBUTD,
JIOCTOBEpHA WJIU CiIy4yaiiHa 3Ta pa3HUIA, HYKHO ONPEAEIUTh OIMIMOKY Pa3HOCTH CPEIHUX :

46806 |[8+9
S D— :
8+9-2 189

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

[To Tabmurne mns ypoBHs 3Hauumoct o = 0,01 u dncna creneHeit cBo6oasr k = 9+8—2= 15
HaxomauMm ty, = 2,95. Tak kak t; > t,, HyJeBas THIIOTe3a ONPOBEPraeTcs Ha BBHICOKOM YpPOBHE
3HaunMocTu (P<0,01). Pazauna Mexay CpeJHUMU BEJIMYMHAMHU ONBITA U KOHTPOJS OKa3zalach
B BBICIIIEH CTEMEHH TOCTOBEPHOM.

[IpaBunbpHOE MpUMEHEHHNE TAPAMETPUUECKUX KPUTEPHUEB ISl IPOBEPKU CTATUCTUYECKUX TUTIOTE3
OCHOBAaHO Ha TMPEIMOJIOKEHHH O HOPMALHOM pacIpelelieHHHd COBOKYITHOCTEH, M3 KOTOPBIX B3STHI
cpaBHUBaeMble BBIOOpKH. OTHAKO 3TO HE BCErJa MMEET MECTO, TaK KaK He BCe OMOIOTHUYECKHUE
MpPU3HAKUA PaCIpPEeNeNsioTCd HOpMallbHO. HeManoBaKHBIM SBISETCS U TO OOCTOATENBCTBO, UTO
HCCIIeIOBATEIII0 TPUXOJIUTCS UMETh JIEJI0 HE TOJBKO C KOJTUUYECTBEHHBIMH, HO M C KAYECTBEHHBIMU
MPU3HAKaMU, MHOTHE M3 KOTOPBIX BBIPAXKAIOTCS MOPSAKOBBIMU HOMEpAaMHU, MHAEKCAMU U JPYTUMU
YCIIOBHBIMH 3HaKaMH. B Takux cirydasx HE0OXOIUMO HUCTIOIB30BATh Henapamempuieckue KpUmepuu.

W3BecTeH wenblid psl HemapaMeTPUUYECKUX KpPUTEpPHUEB, CpPEAM KOTOPBIX BHUAHOE MECTO
3aHMMAIOT TaK Ha3bIBAEMBIE PaHe08ble Kpumepuu, TPUMEHEHUE KOTOPBIX OCHOBAaHO Ha pPaHKUPOBAHUH
YJICHOB CpaBHMBaeMBbIX Tpymm. [Ipu 3ToM cpaBHUBAIOTCS HE caMu MO cebe YIeHbl paHKHUPOBAHHBIX
PSAIOB, a UX MOPSAJIKOBBIE HOMEpPA, WU paHTU. Jlaree Mbl pacCCMOTPUM HEKOTOpBIE HEMapaMeTPpUYECKUE
KpUTEpUHU, IPUMEHSEMbIE JJIsI TPOBEPKU HYJIEBOW THUIOTE3bl MPU CPABHEHHHU KaK HE3aBHUCUMBIX,
TaK ¥ 3aBUCUMBIX BBIOOPOUYHBIX TPYIII.

U - kpuTepuil Yuikokcona (Manna—Ywuram). [ vnoresy o npuHaAIe KHOCTH CPAaBHUBAEMBIX
HE3aBHUCHUMBIX BBHIOOPOK K OJHON M TOHM K€ TeHEpabHOW COBOKYIHOCTH HJIM K COBOKYITHOCTSIM C
OJIMHAKOBBIMM IapaMeTpaMy, T. €. Ho-runores3y, MOKHO MPOBEPUTH ¢ OMOIIBIO PAH208020 Kpumepus
Yunxoxcona (Manna—Yumnu,).

Hns pacuera U -KpUTEpHUs HEOOXOAUMO:
1. PacmoyioxuTh YUCIOBBIC 3HAYEHUSI CPABHUBAEMBIX BHIOOPOK B BO3PACTAIONIEM IO PSIKE

N:n1+n2

=+/736,8=27,14.

B OJUH OOIIMHI psiA U NPOHYMEpPOBaTh 4ieHbl oOmero psaa or 1 mgo
HOMepa U OyyT «paHraMu» 4JICHOB psja.)
2. OTnenpHO IS KaXJA0W BIOOPKU HAWTH CYMMBI PAHTOB U ONPEACIUTHh BETUUYHHBI,
n,(n+1)
U=R-—— —

. (Otmn
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n,(n,+1)
2

KOTOpbIE 0TOOpakaroT CBSI3b MEX/y CyMMaMU PaHTOB IIEPBOW M BTOPOIl BEIOOPKHU.

U,=R,—

3. B kauectBe U -KpUTEpHUsl HCIIOIb30BaTh MEHBIIYIO BEIUYHHY ¢ , KOTOpYIO
CPaBHUTH C TaOJUYHBIM 3HAYCHHEM kb Venosuem JUIs coXpaHeHus NpuHATOM Ho-runoress
CIIy’KUT HEPaBEHCTBO b > Tk Kpurnueckue Touku U -KkpuTepus KW s ng, no u

NPUHUMAEMOr0 yPpOBHS 3HAYUMOCTHU o coaepxarcsa B Tabnune 3 Ilpunoxenus.

IIpumep. Ha nByx rpynnax 1adopaTOpHBIX MbILIIEH — ONBITHOM (77; = 9) U KOHTPOJIbHOH (1
= 11) — u3yvanu Bo3aeiicTBHE HAa OpraHU3M HOBOI'O Ipenapata. McnbslTanue npoaoxkanoch OAUH
Mmecsl. [locie aToro macca Tena )XKUBOTHBIX, BIpaKEHHAsl B T'paMMax, BapbUpOBaJia CIEAYIOLIIUM
obpazom:

B onsiTHO rpynne 80, 76, 75, 64, 70, 68, 72, 79, 83.

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

X X
Brruncnum no Beibopkam: 1 =74,1u 2 =68,8.

U

[IpoBepum ¢ MOMOIIBIO -KpUTepus, SBISIETCS JIM Pa3HOCTh B Macce Tejla MEXIy
ONBITHOW U KOHTPOJbHOM IpyINIaMH MBbIIIEH CTATUCTUYECKH TOCTOBEPHOM.

CymMMupys paHTU OTAEIbHO JJIs KaXOW IpYyIIbl, HAXOIUM:

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

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

[TonctaBnseM 3TU AaHHbIE B GOPMYJIBL:

95-10 11-12
U,=112-===67 U,=94——===22
Menspuryto BenuuuHy U, = 22 cpaBHUBaeM € TaOJIMYHBIM K snavenmem s n=9,
n,=11 n ypoBHs 3HauuMocTH a=(0,01, KOTOpOE PaBHO k=19

[Tockonbky ¢ > UkP , OTBEPrHyTh  ImpoBepsemyto  Ho-rumore3y  Hemnb3sl.
CrnenoBaTenbHO, pa3iuuus, HaONIOJaeMble MEXKAY OTHMH  BBIOODKAMH, CTaTUCTHYECKU
HEJI0OCTOBEPHBL. BEIOOPKHM HE HMEIOT 3HAYMMBIX OTJIMYUIA.

Kpurepnuii 31HakoB 7. B Tex cinyyasx, korja pe3yibTaTbl HaOJIOIEHUN BhIpa)KalOTCSI HE
YUCcJIaMM, a KayeCTBEHHBIMU NpPHU3HAKaAMHU, HNPUHUMAIOUIUMH JBa pa3IWYHBIX 3HAUYCHUS
(moMeyaeM uX 3HakKaMH IUIOC (+) U MHUHYC (—)), paziauuusi MeXJay MOMapHO CBA3aHHBIMU
YJieHaMH CPaBHUBA€MbIX BBIOOPOK OLIEHUBAIOT C MOMOIIbIO Kpumepus 3Hakos z. KoHCTpykuus
ATOTO KpUTEpHsl OazWpyeTcsi Ha BEChbMa IPOCTBHIX COOOPAKEHHSAX: €CIH IOTApPHO CPaBHUBACMEBIC
3HAUEHMs JBYX 3aBUCHMBIX BBIOOPOK CYIIECTBEHHO HE OTIMYAIOTCS JpPYr OT Apyra, TO YHCIO
IUTFOCOBBIX M MHHYCOBBIX DPa3HOCTEH OKaXETCS COBEPIICHHO OJMHAKOBBIM; €CIIM JK€ 3aMETHO
npeoOafaoT IUIIOCHl MM MHUHYCBI, 3TO OyAeT yKa3blBaThb Ha IOJIOKUTEIBHOE HIM OTPULATEIbHOE
JEWCTBHE H3y4aeMoro (akropa Ha pe3yJbTATUBHBIA MpH3HAK. bonbliee YWCIO OJHO3HAYHBIX
pa3HOCTEW CIYXXUT B KauecTBe (DaKTMUECKU HAJICHHOW BEIMYMHBI z-KpuTepus 3HakoB. [Ipu stom
HYyJICBBIE PAa3HOCTH, T. €. CIIydaW, HE JABIIME HH IOJOKUTEIHHOTO, HU OTPUILATEIBHOI'O PE3yJbTaTa,
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o6o3navaembie udpoi 0, B pacyeT HE MPUHUMAIOT U YHCIIO TAPHBIX HAOIIOEHUN COOTBETCTBCHHO
YMEHBIIAETCs.

Kax u Besxuit apyroii BHIOOPOYHBIN MOKA3aTeNb, z-KPUTEPU 3HAKOB SIBISETCS BEIMYMHOU
CIy4yailHOM; OH CHyXUT A m[poBepku Ho-rumorespl, T. €. NPEANONIONKEHHS O TOM, UTO
COBOKYITHOCTH, W3 KOTOPBIX B3SThl CpPaBHUBAEMbI€ BBIOOPKH, HWMEIOT OJMHAKOBBIC (YHKIIUU
pactipenenenusi. Ho-rumoreza oTBepraercs, €cliud zg > Zi, AJIS NPUHITOTO YPOBHS 3HAUYUMOCTH O U
YHCIa TIApHBIX HAONIONEHHN 7, B3ATBHIX 0€3 HYJIEBBIX pa3HocTel. KpuTHudeckue TOYKH zy, IS IBYX
ypOBHEH 3HAUMMOCTh U YMCJIa MapHbIX HAaOMI0ACHUN coiepkaTcs B TabauLe.

3agaum u ynpaskHeHus:

1.JIns n3yuenust 3¢pHEeKTUBHOCTH HOBOTO MpemnapaTa »eje3a ObUIM BhIOpAHbI JABE TPYIIIHI
MMAMEHTOB C aHeMued. B mepBol rpymiie MaiyeHTbl B TEYEHHUE JABYX HEJEb IMOJyYaJId HOBBIN
npemnapar, a Bo BTOpoil rpynmne - nmonyyanu mianebo. Ilocie storo O6b110 MpoBeneHO U3MEpPEHHE
YPOBHS reMoryioonHa B nepudepuieckoid KpoBu. B nepBoii rpyrne cpeaHuii ypoBeHb TeMOTrI00nHA
coctaBuia 115,4+1,2 r/n, a Bo BTrOopoi#t - 103,7+2,3 r/n (maHHbBIe mpeAcTaBieHbl B opmaTe M+m),
CpaBHUBAEMbIE COBOKYIHOCTH HMEIOT HOpMajibHOE pacrpenenenue. IIpu 3TOM YHUCIEHHOCTH
nepBoil rpynmbl coctaBmwia 34, a BTopoil - 40 mamuenToB. HeoOXommmo cuenath BBIBOJ O
CTATUCTUYECKOW 3HAYUMOCTH TIOJNYYCHHBIX pa3nuyuii ¥ 3(PQPEeKTUBHOCTH HOBOTO Ipemapara
xKeresa.

2. llocne mnpoBeneHUs BaKIMHALMK OT TpHUNNA CPEAd CTYJECHTOB MEIUIIMHCKOTO
yHUBepcHUTeTa ObLIM MOJBeACHBbI pe3ynbTaThl: U3 500 BaKUMHUPOBAHHBIX B MEPUOJA IMUAECMUU
3abonenu rpunmnom 20 genoBek, u3 1600 oTkazaBmUXCS OT BaKUMHAUWU Tpunmom 3abdonenu 200

yenaoBek. Onenute 3 PEeKTUBHOCTh BAaKIIMHAIIMN OT TPUIITIA.

3. YueOHOW 4YacThiO OJHOW W3 Kadeap MEIMIIMHCKOTO YHHBEpPCHUTETa OBIIO IMPOBEIACHO
HCCIIEIOBAHUE YCIIEBAEMOCTH CTYJEHTOB B 3aBUCHMOCTH OT TOCEIIAEMOCTH JeKuui. Jls
CTYJEHTOB, IOCETHUBIIMX MEHEE IOJIOBUHBI JICKIIMOHHOTO Kypca (n=36), cpenmHss OIleHKa Ha
sk3ameHe coctaBuna 3,2, 61=0,2. Jlng ctyaeHnToB, nocetuBmux 6onee 90% neknuii mo mpeaMery
(n=150), cpennss oreHKa Ha 3K3aMeHe coctaBuia 4,5, 62=0,5.CnenaiiTe BBIBOJ O JIOCTOBEPHOCTHU
pa3IUYuil yCIeBa€MOCTHU CTYICHTOB B 3aBUCUMOCTH OT MTOCEIIAEMOCTH JIEKIIUM O TPEIMETY.

4. PesynpraThl TecTupoBaHus 1o 30-OampHOW MmKajme sl rpynnbl X W Tpynmel Y
npeacTaBiieHbl B Tabnuie. CpaBHUTH 3P(HEKTUBHOCTH JBYX METOJOB OOYUYCHHS CTYJCHTOB B JIBYX
rpynnax Jjisi ypoBHS CTaTHCTUYECKON 3HaUMMOCTH [ = 5%.

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

IIpakTuuyeckoe 3ansitue 15. Koppeasinuonnas 3apucumoctb. KoagpgpuuueHt koppeassumnu.

Heab: popMupoBaHue NpeACTABICHHUS 00 3JIeMEHTaX KOPPEIALMOHHOTO aHAIN3a.

Teopernyeckas 4acThb:

3aBUCUMOCTb MEXJy 3HAYEHUSMHU OJHOW CIIy4aiHOM BEIWYMHBI M YCIOBHBIM MaTEeMaTHYECKUM
OKUJAHUEM JPYTrOM CIIy4aliHOM BEJIMYMHBI HOCUT HA3BAHNUE CTATUCTUYECKOM.

UTo0Bl M3Y4YMTh CTATUCTHYECKYIO 3aBHUCHUMOCTb, HYXXHO 3HATh YCIIOBHOE MAaTe€MaTHYECKOe
OXKHUJIaHUE CiIyd4aifHOH BeNWYMHBL. J[Is1 €ro OIeHKM HeoO0XOIMMO 3HaTh AHAJIUTHYECKUH BHI
nBymepHoro pacnpenenenus (X,Y). OnHako, cyxkiaeHue o0 aHaJIUTUYECKOM BHJE JBYMEPHOTO
pacripesieieHus], CJIeJIaHHOTO M0 OT/AENbHOM OrpaHMYeHHON Mo 00BEMY BBIOOpPKE, MOXKET NPHUBECTU K
cepp€3HbIM ormmoOKaM. [1o3TOMy HIyT Ha YIPOIIEHHE W MEPEXOIST OT YCIOBHOTO MaTeMaTHYECKOTO
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OXHUJIaHUSl CIy4YailHOW BEJIMYMHBI K YCIOBHOMY CpeIHEMY 3HAU€HHUIO, T.€. IMPHHUMAIOT, 4YTO
M|Y| =Y,

3aBUCUMOCTh MEXAYy 3HAUEHUSMH OJHOM CIy4aiiHOW BEJTMYMHBI M YCJIOBHBIM CpPEIHUM
3HA4YEHUEM JIpyroil ciiyyaiiHOH BEeJIMYMHBI HOCUT Ha3BaHUE KOPPEJIALMOHHOIN (0T aHri. correlation -
COTJIaCOBaHHUE, CBS3b, B3aMMOCBSI3b, COOTHOILICHHE, B3aUMO3aBUCHUMOCTH); TEPMHH BIEPBbIC BBEICH
l"anbroHOM B 1888r.

[Mapusriii kosppunment koppensauuu [Mupcona (1896 r.) usmensiercs B npenenax or -1 go +1.
3nayenue 0,00 uHTEepHpeTUpYyeETCs Kak OTCYTCTBHE Koppensuuu. Koppensanus onpenenser cTeneHb, ¢
KOTOPOH 3HAYCHHS BYX MEPEMEHHBIX NMPOMOPIIMOHAIBHBI APYT JIPYTY.

OnpenenstoT 1Be 4YepThl 3aBUCUMOCTH MEXJy I[E€PEMEHHBIMU: BEJIWYMHY 3aBUCHUMOCTU U
Ha/Ie’KHOCTb 3aBUCUMOCTH.

HajexHOCTh 3aBMCHMMOCTH — MEHEE HArJIsHble IOHATHUS, 4YeM BeJMYMHA 3aBHUCHMOCTH,
OJHAKO Ype3BBIYaHO BakHa. OHO HENOCPEACTBEHHO CBS3aHO C PENpPE3eHTAaTHMBHOCTBIO TOH
OIpE/ICICHHON BBIOOPKH, Ha OCHOBE KOTOPOH CTPOATCS BBIBOJBL. JIpyrMMM CiIOBaMH HaJEKHOCTb
TOBOPHUT, HACKOJIIBKO BEPOATHO, YTO 3aBUCHMOCTbH MOJO0OHAs HaiJeHHOH, OyaeT BHOBb OOHapy>keHa
(moaTBepaUTCA) HA JAHHBIX JPYrol BbIOOPKHM, M3BJIEUYEHHOW M3 TOW ke camoil momyisuuu. Ecmu
UCCIICIOBAaHHUE YJIOBJIETBOPSIET HEKOTOPHIM CIEIHMAIBHBIM KPUTEPUSM, TO HAJCKHOCTh HaWJCHHBIX
3aBUCUMOCTEH MEXIYy MEPEMEHHBIMU BBIOOPKM MOKHO KOJHYECTBEHHO OLICHUTh U INPEACTaBUTH C
IIOMOUIbIO CTaHJAPTHOM CTATUCTUYECKON Mepbl (Ha3plBA€MOM pP-ypOBEHb, WM CTaTUCTUYECKHM
YPOBEHb 3HAYMMOCTH).

CraTtucTuyueckasi 3HAUUMOCTb pe3yibTaTa MPeCTaBIseT COO0H OIIEHEHHYIO MEpY YBEPEHHOCTH
B €r0 IMPAaBWJIBHOCTU. YPOBEHb 3HAYMMOCTH WM P-ypOBEHb, - 3TO IOKa3aTesb, HaXOAALIMNCA B
yObIBaroImeil 3aBUCUMOCTH OT HaJeKHOCTU pe3ynbTara. boiee BBICOKHI p-ypOBEHb COOTBETCTBYET
Oosiee HU3KOMY YPOBHIO JOBEpHsI K HAaWJEHHOM B BBIOOPKE 3aBUCHUMOCTH MEXIY IE€PEMEHHBIMH.
VIMeHHO p-ypOBEHBb MpEACTaBIsET COO0H BEPOSTHOCTH OIIMOKH, CBS3aHHOM C paclpoCTpaHECHHEM
Ha0JII01aeMoro pe3yJibTaTa Ha BCIO NoMyJisiuio. Yem ciabee 3aBUCUMOCTh MEXKIY NIEPEMEHHBIMH, TEM
Oonpaiero oobema TpeOyercsi BBIOOpKA, YTOOBI 3HAUMMO €€ OOHApYKUTh. [pyrumMu cioBaMu, €ciu
3aBUCUMOCTh MEXKIY IMEPEMEHHbIMH IOYTH OTCYTCTBYET, 00BEM BBIOOPKH, HEOOXOAMMBIM Ul ee
3HAYUMOT0 OOHApy)KEHHUs, IOUYTH paBeH o00beMy BCEW NOMYJSAIMHM, KOTOPOH MpeanoiaraeTcs
OECKOHEYHBIM.

PaGoune ¢opmynsl KOdDGUIMEHTOB KOPPEISAIUH MPUMEHSIOT C yYeTOM TOro, C Kakoi
BBIOOpKOH (OOJIBIIIEH WITH MaJION) MBI UMEEM JIEJI0.

Hanpuwmep, mist ManpIx BEIOOPOK yA0OHEE BCETO MOIB30BAThCs CIEAYIOUIeH (HOpMYIION:

_Zx_y_le;zy

(1),

\/ax’ay , TIIe
2 2
_ 2 (Z X ) 2 (Z y )
X n y n
u , TTIe X-BapHUaHTHI IEPBOTO TIPU3HAKA;
y-BapHaHTBI BTOPOTO MPU3HAKA; N-YHCII0 HAOII0IEHUH B BEIOOPKE.

3agaum U ynpaKHeHMs:

Omnpenenuts 3aBUCUMOCTh cojiepkaHuss BuTamuHa C B NOpPOAYKTe B 3aBHCUMOCTH OT
JUINTEIILHOCTH €ro OO0pabOTKU NpHU ONpEAENCHHOH TeMmiepaType MO pe3yibTaTaM h=60 H3MEepeHHiH
(sxcniepumenToB). Kakoe koianuectBo ButamuHa C (B 107X K IEpBOHAYAILHOMY) OyJIET COAEP KaThCs
B NPOAYKTe Npu 00paboTKe €ro B TedeHWe t; W t, 9acoB. IloCTpoMTH TpadMK IONYYEHHOM
3aBUCUMOCTH U U300pa3UTh Ha KOOPAMHATHOMN IJIOCKOCTH PE3YJIbTAaThl H3MEPEHUI.
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Xi 0,11 0,21 0,31 0,41 0,51 0,61 t t,

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

Xi 0,21 0,22 0,23 0,24 0,25 0,26 t t,

Vi 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 t,

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

IIpakTnyeckoe 3anaTue 16. Jinneitnas perpeccus. Koappuuuents perpeccun.

Hean: popmupoBanue npeacraBiaeHus 00 3J€MEHTaX U MPUHIUIIAX PETPECCUOHHOTO aHAIM3a.
Teopernyeckas 4acThb:

J1st u3yueHus: KOPPesMOHHBIX CBs3€H OOJIbIIOE 3HAUYCHHE MMeeT KOA((OUIIMEHT perpeccuu

P, KOTOpBI MOKa3bIBa€T, HACKOJIBKO B CPEJHEM M3MeHseTCs Nnpu3Hak (X), eciii KOppeaupyromui
¢ HuUM npu3HaK (Y) U3MEHsETCs Ha ONpeIeJIEHHYIO BEIUYHHY.

KoaddummenT perpeccun B KOHKPETHON BBIOOpKE MMEET JBa 3HAYCHUS, a HIMEHHO: X wm

P YX | T.e. mpamoe W oOparTHOe BIWSHHME TPU3HAKOB JApyr Ha japyra. dopMmynia s pacdera
K03 dunreHTa nmeeT BUI:

5 )
_:‘. :II'_' _:l. :||I
M 5 Ay 3

2

CTaTI/ICTI/I‘-IeCKYIO 3aBUCUMOCTH Y OT X OIHCBIBAIOT C NMOMOIIBIO YPAaBHCHUA BHUIA
M(Y),=f(x),

M(Y) X

rac X - YCJIIOBHOC MATEMATUYCCKOC OKHUIAHHUC BCINYHUHBI Y, COOTBCTCTBYIOIIIEC HNAHHOMY

3HAYEHMIO X; X — OT/EJIbHbIE 3HAYEHUsI BEJIMUYMUHBI X; f (X ) - HEeKoTopasi PyHKUUS. DTO ypaBHEHHE
Ha3bIBACTCsl ypaBHEHUEM perpeccuu Y Ha X.
OO0paTHy10 CTaTHCTUYECKYIO 3aBUCIMOCTh MOKHO OIHCATh YpaBHEHUEM perpeccu X Ha Y:

M(X),=¢(y),

M(X)
rie Yy - YCIIOBHOE MaTEMaTH4YeCKOE OKMJIAHUE BEJIUYMHBI X, COOTBETCTBYIOUIEE TAHHOMY
3HAYCHMIO Y CIIy4aliHON BEIMYUHBI Y oly) . HEeKoTopasi PyHKIIHSL.

DyHKIUU f (X) u ‘b(}’ ) Ha3bIBAIOT COOTBETCTBEHHO perpeccusiMi Y Ha X U X Ha Y, a uUX
rpaduku — TuHUAMU perpeccud Y Ha X 1 X Ha Y. YpaBHEHUS PErpecCHH BhIPAKAIOT MaTEMaTUYECKOE
OXUJaHWE ciaydaiiHOM BenuuuHbl Y (win X) Uil ciayyasi, Koraa Jpyras IepeMeHHas NpUHUMAaeT
ONpPEEICHHOE YUCIIO.

B 3aBucuMocTH OT BUa ypaBHEHHH perpeccH U (JOPMBbI COOTBETCTBYIOIIUX JTMHUNA PETPEecCHH
TOBOPAT O Pa3IMYHOM (OpME CTATUCTUYECKOW 3aBUCUMOCTH MEXAY H3y4aeMbIMH BEIMYMHAMHU —
JINHEWHOM, KBaJAPATUYHOM, IOKA3aTENbHOM U T.1.

Ecmn ¢yHkunn f (X) , oly ) JUHENHbIE, T.€. YPAaBHEHUS PErpeccud MOXKHO IpPEICTaBUTH B
BUJIE!
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M(Y) =Ax+B

M(X) =Cy+D
(X),=Cy

rae A,B,C,D — HekoTOpbIe TapaMeTpbl, TO ONMHUCHIBAEMBIEC 3TUMHU YPAaBHEHUSIMH 3aBUCUMOCTH Y OT X U

X oT Y Ha3pIBalOTCA JTUHEHHBIMU; JIMHUM PETPECCUHU IIPU 3TOM — IpsiMble. Eciu MHUA perpeccun He

SIBJISIETCS IPSIMOM, TO TaKyIO 3aBUCUMOCTb Ha3bIBAIOT HEJIMHEMHOM.
st XxapakTepuCcTUKUA (POPMBI CBSI3M MEXAY JABYMS CIyYailHBIMHM BeTMYMHAMHM, MOJYYCHHBIMH B

3

y Y =f(x)
pe3yiabTare BBIOOPOYHBIX HAOIMIOIACHUHN, HCIOJIB3YIOT KOPPEISILHUOHHYIO 3aBUCHMOCTD X f

(nwm y _¢(y ) ). YpaBHEHHUs, ONMCHIBAEMBIE TI0JIOOHON 3aBUCUMOCTBIO, HA3BIBAIOT BHIOOPOUYHBIMHU
YPaBHEHUSIMU PETPECCHUU.

Ecnmu dyskimn f (X) , ¢’(y ) JTUHEHHBIE, TO BRIOOPOYHBIC YPaBHEHUS TUHEHHOM perpeccuu Y
Ha Xy X Ha Y MOXHO IIPEACTaBUTh B BUJIE:
Y, =p,Xx+b
= +
X =p,y+d

b

Y

rme * W Y - YCIOBHBIC CpeIHME 3HAUYCHUS BeMW4YMH Y U X, mapameTpsl b u d - ouenku B u D,
P w Py BbIOOpOYHBIE OIeHKH K03 urrentos A u C.

VYrnoBeie k03 PULIHEHTHI P w Py it perpeccur HOCSAT Ha3BaHUS BHIOOPOUYHBIX
koa(ddurmenToB perpeccun Y Ha X 1 X Ha Y cOOTBETCTBEHHO. OHU OMpEEsIOTCs KakK:

Yr-XY , _W7-X7

M=

ot g 2

ST=xT- (NP, ST =r - ()

rac

3agayu U ynpaxKHeHus:

Haiitu BpIOOpOYHOE ypaBHEHHE MPSIMOM
KOppesMOHHON TalnuLe.

perpeccun Y Ha X MO JAaHHOU

1.
Y X Ny
10 15 20 25 30 35
6 4 2 - B B ' 6
12 B 6 2 B B ' 8
18 - B 5 40 5 } 50
24 B B 2 8 } 17
30 B B B 4 7 8 19
Ny 4 8 9 52 19 8 n=100
2.
Y X Ny
3 13 23 33 43 53
8 4 2 B B B )
10 - 6 2 B B } 8
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12 B B 5 40 5 } 50
14 B B 2 8 7 } 17
16 B B B 4 7 8 19
Ny 4 8 9 52 19 8 n=100
3.
Y ny
11 15 19 23 27 31
10 4 2 B B B } 6
20 B 6 2 B B } 8
30 B B 5 40 5 } 50
40 B B 2 8 7 l 17
50 B B B 4 7 8 19
Ny 4 8 9 52 19 8 n=100
4.
Y ny
20 23 26 29 32 35
16 4 2 B B B } 6
19 B 6 2 B B } 8
22 B B 5 40 5 ) 50
25 B B 2 8 7 } 17
28 B B B 4 8 19
Ny 4 8 9 52 19 8 n=100
3.
Y ny
14 18 22 26 30 34
5 4 2 B B B } 6
10 B 6 2 B B } 8
15 B B 5 40 5 } 50
20 B B 2 8 7 } 17
25 B B B 4 7 8 19
Ny 4 8 9 52 19 8 n=100
S5.CIIMCOK JIMTEPATYPbI

OcHoBHas1 JiUTEpaTypa:

I'ycak, A. A. Teopust BepositHocTed. [lpumepsl u 3amaun [DIAeKTpOHHBIA pecypc]: yueOHoe
nocobue / A. A. I'ycak, E. A. bpuumkoBa. — DJEKTPOH. TEKCTOBBIE JaHHBbIE. — MHUHCK:
TerpaCucremc, 2013. — 287 ¢. — Pexum noctyma: http://www.iprbookshop.ru/28244.html

JlonoJIHNTeIbHAS JINTEpaTypa:

Knumos, I'. T1. Teopust BeposiTHOCTEN 1 MaTeMaTtuueckas ctatuctuka: yueonuk / I'. T1. Knumos.
— MockBa: MoCKOBCKHI TOCYJapCTBEHHBIN yHUBepcuTeT nMeHn M.B. Jlomonocosa, 2011. — 368 c.
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— Pexxum poctyma: http://www.iprbookshop.ru/13115.html
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MUWHUCTEPCTBO HAYKU 1 BBICHIEI'O OFPA3OBAHIA PO
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXIAEHUE BBICILIET'O ObPA3OBAHUWA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBIN YHUBEPCUTET»
[Tsaturopckuii naCTUTYT (prmman) CKOY

MeTtoauyeckue yKazaHus
11 00y4aroIIKXCsl 0 OPraHU3alMK U IPOBEJCHUIO CAMOCTOSITETbHOM PaboThI
1o aucuuIumHe «Teoprst BEpOSTHOCTEN M MaTEMaTUYECKAsI CTATUCTHKA
JU1sl CTyieHTOB HarpasiieHust noarotoBku 09.03.02 UngopmManmoHHbIe CHCTEMbI U
TeXHOJIOTMH HANPaBIEHHOCTH (Mpodpuisb) UH(popMannoHHbIe CHCTEMbI
TEXHOJIOTMH 00padoTKH HMPPOBOIr0 KOHTEHTA

IaTuropck, 2024
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COJAEP)KAHUE

OO0111e MoIoXKEeHUs
Llenb 1 3aau caMOCTOSITENIBHOM paObOTHI

TexHonoruueckas KapTa CaMOCTOSITEIbHOM pa60TBI CTYACHTa

b=

[Topsi10K BBIOTHEHHUS CAMOCTOSATENILHON PabOThI CTYJCHTOM
4.1. Memoouueckue pekomenoayuu no pabome ¢ y4eOHol 1umepamypou
4.2. Memoouueckue pexomeHoayuu no N0O20MoeKe K NPAKMUYeCKUM 3aHAMUsAM
4.3. Memoouueckue pexomeHOayuu no camonposepke 3HaHui
5. KouTponb caMocTosTenbHON paboThI CTYACHTOB

6. Crnucoxk nureparypsl
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1. OO0mue MoJIOKEeHUA

CamocrosrenbHas paboTa - miIaHupyemas ydeOHas, y4eOHO-HCCIIeOBATENbCKas, Hay4YHO-
HCCIIeIOBaTeNbCKass paboTa CTYIEHTOB, BBITIOJHSAEMAass BO BHEAYJAMTOPHOE (ayJMTOPHOE) BpeMs IO
3aJJaHUIO U MIPH METOJMYECKOM PYKOBOJICTBE IpEIoaaBaressi, HO 0e3 ero HermocpeACTBEHHOIO y4acTus
(Mpy 4YaCTUYHOM HEMOCPEICTBEHHOM YYacTHH MPENOJaBaTeNsl, OCTABISIONIEM BEAYIIYIO POJib 3a
paboToii CTYICHTOB).

CamocrositenpHas pabora crynentoB (CPC) B BY3e sBnsercs BaXHBIM BUIOM y4eOHOW M
HAy4YHOU JeATelbHOCTH cTyneHTa. CaMocTosATeNbHAsE paboTa CTYACHTOB UIPaeT 3HAUYUTENIbHYIO POJIb B
PEUTHHTOBOW TEXHOJIOTUU OOYYEHUS.

CamocTtosiTennbHast paboTa sBIseTCS BakHeHmield ¢opMoil ycBoeHus 3HaHui. B Xxoxe
CaMOCTOSITEITLHOW PAa0OTHI CTYJEHTHI YSACHSIOT 3HAHHUS MO0 KOHKPETHOH TeMe ydeOHOro marepuaia,
3aKpeIUISIIOT M YTOUHSIOT YK€ HW3BECTHbIE M OCBAauMBalOT HOBBbIE Kareropuu. CTamkuBasch ¢
HEJOCTAaTOYHO TIOHATHBIMH DJJIEMEHTAMH TEMbI, CTYACHTHI CTPEMATCS HAXOAUTh OTBETHl WU
(UKCUPOBATh BOMPOCHI JJIsI IOCTAHOBKU ¥ YSICHCHHSI UX Ha KOHCYJIbTAIIMU C MPENOJIaBaTeIeM WM BO
BpEMS TIPAKTHYECKOTO 3aHATHS.

3aaun caMOCTOSATEIBHON PabOTHI COCTOAT B CIEIYIOIIEM:

1. Pa3BuTh nOruveckoe U alrOPUTMHUECKOE MBILIUICHHUE.

2. BeipaboTath MepBUYHBIC HABBIKM MATEMATHUECKOTO UCCIICOBAHUS MTPUKIIATHBIX BOTIPOCOB.

3. BrpaGoTarh HaBBIKM JIOBEACHHS PEHMICHUS 33Ja4d JIO0 IPHEMJIEMOrO TMPAKTHICCKOTO
pe3ynbrata — 4Hcla, rpaguka, TOYHOIO KAayeCTBEHHOIO BbIBOJA C NPHUMEHEHHEM aJIeKBaTHBIX
BBIYUCIUTENBHBIX CPEJCTB, TAOJHUII, CIPABOYHHUKOB.

4. BpipaboTaTh yMEHHE CaMOCTOSITEIIBHO pa3dupaThCsi B MaTEMAaTHYECKOM ammapare,
MIPUMEHSIEMOM B JINTEPATYPE, CBI3AHHON CO CIEIUAIEHOCTBIO CTYICHTA.

5. Hayuuts onepupoBarh aOCTpakTHBIMH OOBEKTaMH U  aJIEKBAaTHO  yHOTPEOIAThH
MaTeMaTHYeCKUe TMOHATHS W CHUMBOJIBI [ BBIPQXEHHS KOJUYECTBEHHBIX M Ka4€CTBEHHBIX
OTHOILICHUH.

CamocrosiTennbHasi paboTa CTyAE€HTa 1O Yy4eOHOW JuCHUITIMHE «AnreOpa» BKIIOYACT
MOJMOTOBKY K IMPAKTUYECKUM 3aHATHUAM U BBIIIOJIHEHUE MPAKTUUYECKUX 3aJaHHi, CaMOCTOSITEILHOE
M3y4YeHHEe TeM Y4YeOHOTro Marepuajia IO PEKOMEHIYeMON JuTepaType U C HCIOIb30BaHHEM

MH(GOPMAIIMOHHBIX PECYPCOB.
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CamocrosrenbHass pabora 1o aucuuiuinHe «Teopus BepoOATHOCTEH M MaTeMaTHYecKas

CTaTUCTUKa» HarpaBjeHa Ha (OPMUPOBAHUE CIIEIYIOIINX KOMIETEeHIUH:

Ilnanupyembie
pe3yJabTaTbl 00yueHust
o AMCIHUILIHHE
Koa, popmynupoBka Kona, popmysupoBka (Mmoay.10),
KOMIIETeHIIUHU HHINKATOPA XapaKTepu3ylouue
3Tanbl (POPMUPOBAHUS
KOMIIETeHIIU M,
HHINKATOPOB
OIIK-1: Criocoben N-1onk1 3HakoM ¢ ocHoBamu | [Ipumensier
MIPUMEHSTh MaTeMaTHKHU, bU3UKH, | €CTECTBEHHOHAYYHBIE U
€CTECTBCHHOHAYYHbBIC U | BRIUUCIUTEIBHOM TEXHUKH U | OOIIEUH)KCHEPHBIC
0OIIIeNH)KCHEPHBIC MIPOrPAaMMUPOBAHUS. 3HAHMUA, METO/IbI
3HAHMSI, METOIbI N -20nk-1 Pemiaet crangapTHbie | MATEMAaTUYECKOTO
MaTeMaTHU4E€CKOro npodecCHOHalIbHBIC 3aJadd  C | MOJICTUPOBAHUS,
aHaim3a u MIPUMEHEHHEM TEOPETUUECKOTO u
MO/JICJIUPOBAHUS, €CTECTBEHHOHAYYHBIX U | 9KCIIEPUMEHTAIbHOTO
TEOPETHYECKOTO U OOIIEMHKEHEPHBIX 3HAHUU, | UICCIICIOBAHUS B
AKCIIEPUMEHTAIIBHOTO METO/0B MaTeMaTU4YECKOro | mpodeccuoHanbHOI
HUCCJICIOBAHUS B aHaJIN3a U MOJICJIIMPOBAHUSL. JIEATSIIbHOCTH
HpO(i)eCCHOHaJIBHOI?'I U A-3onk-1 [IpoBOAUT TEOpETHUECKOE U
NEITEIILHOCTHU OKCIICPUMCHTAJIbHOC HCCICIOBAHUC
00BEKTOB poQeCCHOHATTBHON
ACATCIIBHOCTHU

2. Ilesab u 3a1a4M CAMOCTOSITEILHON PadoThI

Benymiast nens opranmsanuu u ocymectsieHust CPC coBmagaer ¢ 1enbio 00y4eHus CTyIeHTa —
dbopmupoBanre Habopa OOIIEHAYUYHBIX, MPOGEeCCHOHATBHBIX U CIIEIUATBHBIX KOMIIETEHITUN Oy ayIIero
OakayiaBpa M0 COOTBETCTBYIOIIEMY HAIpPaBICHHUIO OATOTOBKU

IIpu opranmzammu CPC BaXHBIM ¥ HEOOXOAWMBIM YCJIOBHEM CTAHOBSTCS (HOpPMHUpPOBaHHE
YMCHUA CaMOCTOSITEILHOU pa6OTBI JJIS HpI/IO6p€TeHI/I$I 3HaHI/II\/JI, HAaBBIKOB M1 BO3MOXHOCTH OpraHu3aliuiu
y4eOHON U Hay4HOU AesTeNIbHOCTH. Llenbio caMmocToATenbHOM paboThl CTYICHTOB SIBJSIETCS] OBJIA/ICHHE
(byHIaMEHTAIbHBIMU 3HAHUSAMH, TPO(ECCHOHATBHBIMA YMEHUSMU U HaBBIKAMU JAESATEIBHOCTH TIO
npo(UII0, OMBITOM TBOPYECKOM, HCCIENOBATENLCKON aearenbHocTH. CamocrosiTenbHas paboTa
CTYICHTOB CIIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIIBHOCTH, OTBETCTBEHHOCTH W OPTaHH30BAHHOCTH,
TBOPYECKOTO MOIX0/1a K PEIIEHUI0 MPo0OsieM yI4eOHOT0 U MPOPECCHOHATBHOTO YPOBHSI.

3agauamu CPC gBusaroTcs:
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- CUCTEMAaTU3alUsd M 3aKPEIUICHUE IOJYyYEHHBIX TEOPETHYECKUX 3HAHUM M INPAKTHYECKUX
YMEHUH CTYy/ICHTOB;

- yriay0JieHre U pacliipeHne TEOPEeTHUECKUX 3HaHU;

- dopmMHupoBaHHE  yYMEHHMH  HCIIOIB30BaThb HOPMATUBHYIO, IPABOBYIO,  CIIPABOYHYIO
JOKYMEHTALUIO U CIIELUAIIBHYIO JIUTEPATYPY;

- pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH M AKTUBHOCTH CTYJIEHTOB: TBOPYECKOM
MHULUATHUBBI, CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH U OPIaHU30BAHHOCTH;

- (dopMHpOBaHHE CAaMOCTOSATEILHOCTH  MBILIUICHHS, CIIOCOOHOCTE K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO M CAMOpEaIn3aluy;

- pa3BUTHE UCCIEN0BATEIBCKUX YMEHNN;

- UCIIOJIb30BaHUE MaTepuaia, COOpaHHOIO U MOIY4YEHHOI'O B XOJI€ CAaMOCTOSITEIbHBIX 3aHATHH
Ha CeMUHapax, Ha MPAaKTUYECKUX U JJaOOPaTOPHBIX 3aHATHUAX, IPU HAITMCAHUU KYypPCOBBIX U BBIITYCKHON

KBaJTM(PHUKAIIMOHHOHN paboT, a5 2pPEeKTUBHOIM MOJTOTOBKH K HTOTOBBIM 3a4€TaM U 3K3aMEHaM.

3.TexHoJioru4ecKkasi KapTa cCaMOCTOATEJIbHOH PadoOThI CTy/AeHTa

OO6beM yacoB, B TOM YHCIIE
Kot Bun pesrenpHOCTH (actp.)
CTYJCHTOB Cpencra n KonrtaktH
peann3yeMbIxX
KOMIIeTeH I TEXHOJIOTHH as pabora
OIIEHKH CPC c Bceero
Mpeno/iaBa
TeJIeM
4 cemecTp
OIIK-1 IToaroroska x Kommiekt
Mna-1,2,3) JIEKIHSIM 3aIaHAMN U
BOITPOCOB IO 2,88 0,32 3,2
TeMaM
JUCIUILTAHBI
OIIK-1 IToaroroBka x Kommiekt
na-1,2,3) MPAKTUYECKUM 3ajaHUl 1
pabotam BOITPOCOB T10 5,76 0,64 6,4
TeMaMm
JUCIUITUHBI
OIIK-1 CamocrosiTenbHOE Kommnekr
(1Ua-1,2,3) W3y4YEHUE JIUTEPATyphl | 3aIaHUH U
o TeMam 1-12 BOITPOCOB I10 63,36 7,04 70,6
TeMam
JUCIUILTAHBI
Hroro 3a 4 cemecTp 72 8 80
Hroro 72 8 80
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4.H0pﬂI[OK BBLINOJTHEHUA CAMOCTOSATEIbHOM paﬁoTbl CTYAECHTOM

4.1. Memoouueckue pekomenoayuu no pabome ¢ y4eOHoU 1umepamypou

[Tpu pabote ¢ KHUTOW HEOOXOIUMO MOA0OPATh JIUTEPATYPY, HAYUUTHCS MPABUIBHO €€ YUTATh,
Bectn 3amucu. [[ns mombopa smTepaTypbl B OHOTMOTEKE HCMONB3YIOTCS —al(aBUTHBIN U
cCHUCTEMaTUYeCKUH KaTaJloru.

BaxHO NMOMHHTB, YTO palMOHAIbHBIE HAaBBIKM PAa0OThl C KHUIOM - 3TO Bcerjga Oosblias
HSKOHOMHMSI BPEMEHH U CHUIL

[IpaBunbHBIN TOI00P YYEOHMKOB PEKOMEHIYETCSl MPETOAaBaTeNIeM, YHTAIONINM JICKIIMOHHBIN
Kypc. Heobxonumass nurepaTtypa MoOXeT OBITh Takke YyKa3aHa B METOAMYECKHX pa3paboTKax Io
JAaHHOMY KYpCy.

Wzydas matepuan nmo y4yeOHUKY, CIEIyeT MEePeXoIuTh K CIEAYIOIIEMY BOIPOCY TOJBKO HOCIE
NPaBWIBHOTO YSICHEHHUSI TPEABAYIINEro, ONMMChIBas Ha Oymare BCE BBIKIAJKHA M BBIYUCICHUS (B TOM
qHCIIe T€, KOTOpbIE B y4eOHHMKE OIMYIIEHbl WIIM Ha JICKIUH JaHbl JUIsl CAMOCTOSATENILHOTO BBIBOJIA).

[Ipu u3ydyenun m000H TUCHMIUIMHBI OOJIBIIYI0 M BAXKHYIO POJIb UIPAET CaMOCTOSITEIbHas
MHAMBHUyalIbHas paboTa.

Oco0oe BHMUMaHME clieAyeT oOpaTUTh Ha ONpEesIEHUE OCHOBHBIX MOHATUH Kypca. CTyaeHT
JIOJKEH MOJAPOOHO pa30uparh MPUMEPBI, KOTOPbIE MOSICHAIOT TAaKue ONpEAETCHUs, U YMETb CTPOUTh
aHAJIOTMYHBIE TPUMEPBI caMoCTosTeNbHO. HyXHO 100MBaThCS TOUHOTO MPEACTABIECHUS O TOM, YTO
u3ydaemb. [lone3HO0 COCTaBIATH ONMOpPHBIE KOHCHEKTHL. [IpM M3ydeHHMM MaTepuaia Mo Y4eOHHKY
MOJIE3HO B TeTpaau (Ha CHENUAIBHO OTBEIEHHBIX IOJISX) JOMOJHATH KOHCIIEKT JIeKnuid. Tam ke
ClIelyeT OTMEYaTh BONPOCHI, BbIJICIIEHHBIE CTYI€HTOM JJIsl KOHCYJIbTALUU C IIPENoiaBaTelIeM.

BbIBOJIBI, ITOSTyYEHHBIE B PE3yJIbTaTe U3YUYEHHUs, PEKOMEHIYETCsl B KOHCIEKTE BBIJCIATh, YTOOBI
OHU TIPH TEPEYUTHIBAHUU 3aITUCEH JTyUIe 3aIIOMHUHAIIHCh.

OmnBIT MOKa3bIBAET, YTO MHOTHM CTYACHTaM IIOMOTAET COCTABIICHHE JINCTA OTMIOPHBIX CUTHAJIOB,
COJIepKallero BakHeHIIMe M Haubosee vacTo ynorpeliseMble GopMyibl U MOHATHA. Takoil aucr
IIOMOTAeT 3allOMHUTH (OPMYJIbl, OCHOBHBIC IIOJIOXKEHUS JIEKIUH, a TaKKE MOXET CIIy)KUTh
MOCTOSIHHBIM CIIPABOYHHUKOM JIJISl CTY/ACHTA.

UreHne HAYYHOTO TEKCTa SBISIETCS YacThiO TIO3HABATENBHOW JesTenbHOCTH. Ee menp —
U3BJICUEHHE U3 TeKcTa HeoOxoauMoi mH@opmanuu. OT TOro Ha CKOJIBKO OCO3HAHHA YMTAIOIIUM
coOCTBEHHAasi BHyTPEHHSAS YCTAaHOBKA MPHU OOpAIlIEHUH K [I€YaTHOMY CJIOBY (HalTH HYXHbIE CBEICHUS,
YCBOUTH MH(OPMAIMIO TOJHOCTHIO MM YaCTHMYHO, KPUTUYECKH MPOAHATU3UPOBATh MAaTEepUal U T.I1.)

BO MHOTOM 3aBUCHUT 3((HEKTUBHOCTH OCYIIECTBISIEMOTO JEHCTBHUA.
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Boiaensor uemoipe ocnoénbie ycmano6Ku 6 UmeHuu HayYHo20 MeKCma:

MH()OPMAIMOHHO-TTIOMCKOBBIH (3a71a4a — HAWTH, BBICIUTH HCKOMYIO HH(POPMAIIHIO)

ycBauBarolas (yCWJIusl 4yuTaTelNsl HalpaBjieHbl Ha TO, YTOObI KaK MOXHO MOJHEE OCO3HATh U
3allOMHUTH KaK CaMH CBEJCHUS M3JIaraéMble aBTOPOM, TaK U BCIO JIOTUKY €r0 PacCy KJICHUMN)

AHATTUTUKO-KPUTUYECKass  (UMTATeNh  CTPEMHUTCS  KPUTHUYECKH  OCMBICIUTH  MaTepual,
[IPOAHAIU3UPOBAB €r0, OIPE/IEIUB CBOE OTHOIIEHUE K HEMY)

TBOpYECKasi (CO3AAeT y YUTATEeNsl TOTOBHOCTh B TOM WJIM MHOM BHJE — KaK OTHPAaBHON MyHKT
JUIS CBOMX DAacCyKIIeHUM, KaKk oOpa3 ISl JEHCTBUS IO aHAIOTUU U T.N. — UCMOJIb30BaTh CYKICHUS
aBTOpa, XOJ| €ro MBICIEH, pe3ybTaT HAOMIOJCHUS, Pa3paOOTaHHYI0 METOJHKY, IOMOJIHUTH WX,

MMOJABEPTHYTH HOBOM MPOBEPKE).

4.2. Memoouueckue pekomeHoayuu no NOO2OMoBKe K NPAKMUYEeCKUM 3aAHAMUAM
Jis Toro 4yToOBbl MPaKTUYECKHE 3aHATHS NMPUHOCUIM MAaKCUMAJIbHYIO MOJb3y, HEOOXOAUMO

IIOMHHTD, YTO YIIPAKHEHUE U PELICHUE 3a1a4 IIPOBOJATCS 10 BBIUUTAHHOMY Ha JIEKLIUAX MaTepuaily U
CBSI3aHBI, KaK MPaBUJIO, C JETAJbHBIM pa300pOM OTIEIBHBIX BOIPOCOB JEKIIMOHHOTO Kypca. Cremyer
MOTYEPKHYTh, YTO TOJBKO IOCJIE YCBOCHUS JIEKLIMOHHOI'O MaTepuasa C OlpeeIeHHON TOUKY 3peHus (a
MMEHHO C TOH, C KOTOpOHl OH M3jaraeTcs Ha JIEKUUSAX) OH OyJeT 3aKperuIsAThcs Ha MPAKTHYECKHX
3aHATHSIX Kak B pe3ylbTaTe OOCY)XICHHMS M aHajIu3a JIGKIMOHHOTO MaTepHuajja, TaKk U C MOMOILBIO
pemeHus MpoOJIEeMHBIX CUTyaluid, 3agad. IIpu 3TUX yCIOBHSAX CTYAEHT HE TOJBKO XOPOLIO YCBOMT
MaTepuai, HO M HayqUTcs NMPUMEHSTh €ro Ha NMPaKTUKE, a TAKXKe MOITYYUT JOMOTHUTEIbHBIA CTUMYJI (U
3TO OYEHb BAXKHO) 11 aKTUBHOM NPOPaOOTKU JEKIHH.

Crnenyer MOMHHUTb, YTO peEIIEHHE KaXJOW ydeOHOM 3aayd JOJDKHO JOBOAMUTHCS [0
OKOHYATEJIbHOTO JIOTUYECKOTO OTBETa, KOTOPOTO TpeOyeT yCIOBHE, U 1O BO3MOXKHOCTH C BBIBOAOM.
[TosmydeHHBI OTBET CielyeT MPOBEPUTH CIOCOOAMU, BBITEKAIOIIMMU M3 CYILIECTBA JAaHHOM 3aJlauM.
ITone3Ho Ttakxke (ecau BO3MOXKHO) peIlaTh HECKOJbKUMH CIOCO0aMM M CpPaBHHUTH I1OJy4YEHHbIE
pe3yabTathl. Pemenue 3ajau JaHHOTO TUMA HY>KHO IMPOIOJIKATh A0 MPUOOPETEHUS TBEP/IbIX HABBIKOB B

UX PEILIEHUU.

4.3. Memoouueckue pekomeHoayuu no camonposepke 3Hanull

[Tocne u3ydeHus oNpeaesIeHHON TEMBI TI0 3alUCIM B KOHCIIEKTE U YYEOHUKY, a TAK)KE PEICHUs
JOCTaTOYHOT'O KOJIMYECTBA COOTBETCTBYIOINUX 3aJa4 Ha MPAKTUYECKUX 3aHATUAX U CAMOCTOSITEIIBHO
CTYJIEHTY PEKOMEHIYETCs, IIPOBECTH CAMOIIPOBEPKY YCBOEHHBIX 3HAHUN, OTBETUB HA KOHTPOJIBHBIE
BOIIPOCHI 110 U3yYECHHOU TEME.

B cnyuae He06X0AMMOCTH HYKHO €I1I€ pa3 BHUMATEIbHO pa300paThCsl B MaTepHUalle.
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HNHorna HEAOCTaTOYHOCTh YCBOGHUS TOTO HJIM WHOTO BOIPOCA BBICHAETCS TOJIBKO IPHU
M3Y4YeHUW JaibHEHIero marepuana. B 3Tom ciiydae Hajgo BEpHYThCS Ha3aj W TMOBTOPHUTH TUIOXO
YCBOGHHBIN Marepuall. BakHblli KpuTepuil yCBOEHHS TEOPETHUECKOro MaTepuaia - yMEHHE pellaTh
3a/layd WIM MNPOUTH TECTHUPOBAHUE IO NPOWJEeHHOMY MaTepuany. OIHAKO CIeQyeT MOMHHUTh, YTO
MPaBUJILHOE PEILICHUE 33/1a4l MOXKET MOJYYUTHCS B PE3YJIbTaTe MPUMEHEHHSI MEXaHUYECKHU 3ayUEHHBIX

dhopmyn 6€3 TOHUMaHUS CYIITHOCTH TEOPETUYECKHUX MOJIOKEHUH.

5.KoHTpOJIb cCaMOCTOATEILHON PadoThI CTYI€HTOB

B pamkax peHTUHIOBOM CHCTEMBI yCIIEBAEMOCTD CTYJEHTOB 10 KaXK10M TUCLIUILUINHE
OLICHUBAETCA B XOJ€ TEKYILEro KOHTPOJI U POMEKYTOYHON aTTECTALUU.
Texkymuii KOHTPOJIb

PeiiTuHroBasi oleHKa 3HAHUI CTyIeHTa

Ne Bun nedarenbHOCTH CTYIEHTOB Cpoxu Konnuectgo
/11 BBITIOJTHCHUS 0aJL10B
1 [IpakTryeckoe 3aHsITHE S 5 "Henensa 15
2. | IIpakTrueckoe 3aHATHE 8 & Henensa 20
3 IIpakTrueckoe 3anstue 12 12 Henens 20
Hroro 3a 4 cemecTp 55
HToro 55

MakcumanbHO BO3MOXHBIM 0ajul 3a BeCh TEKYLIMH KOHTPOJb YCTAHABIIMBACTCS PaBHBIM S5.
Tekyuiee KOHTPOJIBHOE MEPOIPUSATUE CUUTACTCS CAAHHBIM, €CIU CTYJEHT IMOJIY4YWI 3a HETO HE MEHee
60% OT YCTAaHOBJICHHOTO JMJII OSTOT0 KOHTPOJS MAaKCHMalbHOTrO Oamra. PeWTWHTOBBIN Oain,
BBICTaBJISIEMbI  CTYJIEHTY 3a TEKYIlee KOHTPOJbHOE MEPONPUATHE, COAHHOE CTYJEHTOM B
YCTaHOBJICHHBIC TPAPUKOM KOHTPOJBHBIX MEPONPHUATHI CPOKH, OMIPEAEISETCS CIAEAYIOIINM 00pa3oMm:

Yposens svinonnenus konmponvnozo | Peiimunczoewlit 6ann (6 % om makcumanbHo2o
3a0anus oanna 3a KOHmMpoONbHOE 3a0aHUe)
Omauunsii 100
Xopowuti 80
Yooesnemsopumenvhuiii 60
Heyoosenemseopumenvuwiii 0
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6. Crincox suTepatypsl
6.1. [lepeyeHb OCHOBHOM JIUTEPATYPbI:

I'ycak, A. A. Teopus BepositHOCTEeW. [Ipumepbl u 3amaun [DneKTpOHHBIA pecypc]: ydeOHOe
nmocobue / A. A. TI'ycak, E. A. bpuumkoBa. — DIJIEKTpPOH. TEKCTOBBIE JaHHbIE. — MUHCK:
TerpaCucremc, 2013. — 287 ¢. — Pexwum nocryna: http://www.iprbookshop.ru/28244 . html
6.2. [lepeyeHb TONMOJTHUTEIbHOM JIUTEPATYPHI:

Kmumog, T'. T1. Teopust BeposTHOCTEH U MaTeMaTHueckas cratuctuka: yueonuk / I'. T1. Kimumos.
— MockBa: MOCKOBCKHII rocyaapCTBEHHbI yHUBEpcUuTeT MeHn M.B. JlomonocoBa, 2011. — 368 c.
— Pexxum nocryma: http://www.iprbookshop.ru/13115.html
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