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BBEJIEHHUE
1. Heas u 3a7a4n U3y4YeHUs AUCUUIIIMHBI

Lenp mucrumumHel:  GopmupoBaHHe HaOopa o00menpodecCHOHANBHBIX  KOMIIETCHIIUN
OakanaBpa 1o HampaiieHuto moarotoBku 09.03.02 «MubopmamoHHbIe CUCTEMBI U TEXHOJIOTHUI.

3aaun OCBOCHUS JUCHUILIMHBL: (HOPMHUPOBAHKE TPEICTABICHUN O POJIA M MECTE MaTEMaTHUKH
B COBPEMEHHOM MHpE, JTanax pa3BUTHs, YHHUBEPCAIBHOCTH €€ TOHATUH U TpeACTaBlICHUI;
(dhopMupoOBaHHE YMEHUN KOHCTPYHPOBAHUS U aHAIIM3a MATEMATHYECKUX MOJeNieli 0ObEKTOB, CHCTEM U
MIPOIIECCOB MPHU PEIICHUH 3a7ad, CBSI3aHHBIX co cdepoit Oyayiiel mpodeccHoHaTbHON ACITEIBHOCTH;
OBJIAJICHUEC HABBIKAMH TOYHOTO M CKATOTO BBIPAKCHHUS MAaTEMaTUYECKOW MBICIH B YCTHOM U
MMCbMEHHOM M3JI0KEHHH, C HCIOJIb30BAHUEM COOTBETCTBYIOIIEH CHMBOJMKH, TEOPETHUECKOIO U
IKCIIEPUMEHTAIILHOTO UCCIIEIOBAHUS B IPO(ECCUOHATLHOU e TEIIbHOCTH.

2. Ob6opyaoBaHue U MaTepPHAJIbI
[Ipaktuyeckne paboTel 1o aucuuiuinHe «Teopus BeposSTHOCTEW M MaTeMaThdecKas

CTaTUCTHKA» IPOBOAATCS B Y4eOHOM ayIUTOpPHUHM C MyJbTUMenHa OOOpYyIOBAHHUEM: IIPOEKTOpP,
KOMIIBIOTEP, DKPAH HACTCHHBIN.

3. HammMeHoOBaHMe NMPAKTHYECKUX PadoT

Ne HaumeHoBaHMe TeM QUCHUILUIMHBI, HX KPAaTKOe O0ne N3 uux
TeMbl coJeprKaHue M NPaKTHYeCKast
4acoB MOAr0TOBKA,
4acoB
4 cemecTp
1 Pemenne  KOMOMHATOpPHBIX  3a4ay:  IEPECTAaHOBKH, 4 4
pa3MelleHysl, COUYETaHusl.
2 BeposiTHOCTH U cilydailHbIE ITPOLIECCHI. 4 4

Pemienne 3amay  Ha HENOCPEACTBEHHOE BBIYUCICHUE
BEPOSTHOCTH COOBITHSI.

3 OcHOBHBIE TEOPEMBI TEOPUH BEPOSTHOCTEN. 4 4
[IpumeHeHue TeopeM CIOKEHUS U YMHOXKEHUS IpHU
pELIEHUH 3a]au.

3 Pemenune 3amau Ha npuMeHeHue (GOpPMyIN  IOJHOMN 4 4
BEpOSITHOCTH, popMyibl baiieca.

3 Cxema ucnbeiTannii bepuymu. HauseposiTHelee yucio 4 4
MOSIBJICHUN COOBITHSI B CXEME TOBTOPHBIX HE3aBHUCHMBIX
WCTIBITAHUH.

3 [TpubnmxeHHbie HOpMYJIbl B cxeme bepHysuin. 4 4

4 3aKoH pacnpeaciacHNs JUCKPETHON CIyYalHOM BeIMYMHEIL. 4 4

4 BplunciieHue YUCIOBBIX  XAPAKTEPUCTHUK  JUCKPETHOM 4 4
CIy4alHOM BEIMYMHEL.

5 @yYHKIMK PpaCHpENICTCHUs] U IUIOTHOCTH PaCHpeeICHUs 2 2
BEPOSITHOCTE HEMPEPBIBHBIX CIYYalHBIX BEIUYHMH, HUX
CBOWCTBA.

5 UucnoBble  XapaKTEPUCTUKH HENPEPBIBHBIX CIYYANHBIX 2 2




BCJINYHNH.

7 BapuanuoHHbIe psiibl M MX rpaduIecKoe N300paKECHHE. 2 2
8 Bri6opounsiit meToa. TouedHbIe OIICHKH. 2 2
9 [lonsiTue uWHTEpBaIbHOTO oOlleHUBaHUA. J[loBepuTenbHas 2 2
BEPOSTHOCTh U TMpeneibHas omuOka BbIOOpKH. OlleHKa
XapaKTEPUCTUK TE€HEPAIbHOM COBOKYMHOCTH 10 MaJloi
BBIOODKE.
10 2 2
Craructuueckas IpoBepKa TUIOTE3.
11 Koppensmmonnast 3aBUCHUMOCTb. Koaddurment 2 2
KOPPEJISILIIHU.
12 JIuneitnas perpeccus. KoadduimeHTsl perpeccun. 2 2
Hroro 3a 4 cemecTp 32 32




4. Conep:kanue NPaKTHYECKUX PadoT

IIpakTuueckoe 3ansatue 1. Pemenne KOMOMHATOPHBIX 3aJa4y: MePeCcTAHOBKH,
pa3MeleHusi, CoOYeTaHusl.

Heab: ¢opMupoBaHHe OCHOBHBIX TOHSATUH KOMOMHATOPUKHM U  METOJIOB  pEIICHUs
KOMOWHATOPHBIX 3371a4 B MPUIIOKEHUH K TEOPUU BEPOSTHOCTEH.

Teopernyeckas 4acThb:

KoMmOuHaToprka - BETBb MaTEeMaTUKH, U3yYaroliasi KOMOMHAIINN U TIEPECTAHOBKH NIPEIMETOB, -
BozHukia B XVII B. [lonroe Bpemsi Ka3aioch, YTO KOMOMHATOpHKa JIE)KHT BHE OCHOBHOTO pycla
pa3BUTHSI MAaTeMAaTHKW W ee TpuiokeHud. [lomokeHue nen pe3ko M3MEHWIOCH IOCJE TOSIBICHUS
OBICTPOACHCTBYIONIUX BBIYMCIUTENBHBIX MAIIMH W CBS3aHHOTO C OTUM pacliBeTa KOHEYHOI
MateMatuku. Celiuac KOMOWHATOpHBIE METOAbl MPUMEHSIOTCS B TEOPUH CIyYalHBIX IPOIIECCOB,
CTaTHCTHKE, BEIYUCIUTENLHON MaTeMaTHKe, TNIAaHUPOBAHUN YKCIIEPUMEHTOB H T. .

KomOunaropukoit (0T naTuHCKOro combinare — COEIWHATH, COYETaTh) HA3BIBAIOT pa3iel
MaTeMaTHKH, B KOTOPOM H3YyYarOTCs 3aJadyd CJEAyIOIIero THIMAa: CKOJbKO KOMOWHAIWH,
YAOBJIETBOPSIIOIIUX TEM WM UHBIM YCJIOBHSIM, MOKHO COCTaBUTh U3 SJIEMEHTOB JJAHHOTO MHOXKECTBA.

DJeMeHTapHbIMU KOMOMHATOPHBIMH KOH(UTyparusiMu SIBISIFOTCS COYETaHUs, pa3MelleHus,
nepectaHoBku. [l moxacuéra uMcia JTHX KOH(MUTypalMii HWCIONB3YIOTCS TpaBUjia CYMMBI M
IPOU3BEICHUSI.

IIpaBu10 CyMMBI:

Ecnu snemeHT A MOXHO BBIOpaTh m crmoco0amu, a sneMeHT B MoxkHo BbiOpaTh k criocobamu,
TO BBIOOp 2neMeHTa A nin B MokHO ocymiecTBUTh m + k criocobamu.

O06006111eHreM TIpaBHia CYMMBI SIBJISIETCS MTPABUIIO TPOU3BEICHUS.

IIpaBus0 npousBeaeHns:

Ecnu snemeHT A MOXHO BBIOpaTh m crocobamu, a TOCTEe KaXAoro BbIOOpa snemeHta A
aneMeHT B MoxHO BBIOpaTh k cmocobamm, Torna, yHnopsIoueHHYIO mapy sJaeMeHToB (A, B) MoxHO
BBIOpaTh m*k criocobamu.

IIpumep 1:

CKOJIBKO TpEX3HAauHbIX YETHBIX YHCENl MOXHO coctaButh w3 mudp 0, 1, 2, 3, 4, 5, 6, ecinu
UQPBI MOTYT MTOBTOPSATHCS?

Pemenne: n;=6 (T.K. B KauecTBe NMepBOi HU(PBI MOKHO B3ATh Jt00y0 udpy u3 1, 2, 3,4, 5, 6), n,=7
(T.K. B Ka4ecTBe BTOPOH IUQPBHI MOXKHO B3ATh J0Oyr0 mudpy u3 0, 1, 2, 3, 4, 5, 6), n3=4 (T.X. B
Ka4yecTBE TPeTheil (bl MOXKHO B3SITH M100Y10 udpy u3 0, 2, 4, 6). Utak, N=n,*n,*n;=6*7*4=168.
IIpumep 2:

CKOJIBKO BCEX YETHIPEX3HAYHBIX YUCET MOXKHO COCTaBUTh U3 1udp 1, 5, 6, 7, 8?

Pemenue: /[ xaxaoro paspsiia YeTHIPEX3HAYHOTO YHUCJIA MUMEETCS MATh BO3MOXHOCTEH, 3HAYUT
N=5*5*5*%5=54=625.

Pa3mernenus
HazoBém MHOXXECTBO, cojieprKallee n JIEMEHTOB, N-MHOYKECTBOM.
[TocnenoBarenbHOCTD (X1, X2, ..., Xk ) JJIMHBI K 0€3 MOBTOPSIOIIUXCS JIEMEHTOB M3 3JIEMEHTOB
JTAHHOTO N-MHOYKECTBA Ha30BEM K-pazMerieHnem.
A k
O0603HaYUM CUMBOJIOM “"# YHCIIO pa3MenieHnid u3 n mo k amemenToB (ot ¢pan. "arrangement"

k
- pa3melieHue). Mcnonp3ys npaBuiio MpoU3BEACHUS, BBIYMCIUM YHCIIO An .
[TycTs mpoM3BOIBHOE pa3MeIIeHUe UTMHBI K UMeeT BHI:
(Xl, X2, ey Xk).
DIeMEeHT X; MOXKHO BBIOpaTh n crocobamu. [lociie kaxmoro BeIOOpa X; JIEMEHT X, MOXHO
BbIOpaTh (n-1) cnocobamu. [Tocne kaxxaoro BEIOOpA SIEMEHTOB X U X, 3JIEMEHT X3 MOXKHO BBIOpATh (n-



2) cnocobamu, u T.1. [Tocie kaxmaoro BIOOpa IIEMEHTOB X , X, ..., Xk.| YJIEMEHT Xy MOKHO BBIOpATh
n-(k-1)) = (n-k+1) cnocob6amu. Torma, Mo mpaBuITy MPOU3BEICHUS, MTOCIECIOBATEIBHOCTD (X1; X2; 5 ...,

k
Xk ) MOXKHO BBIOpATh YHCIIOM CIIOCO0OB, paBHBIM n(n-1)(n-2) ... (n-k + 1) =Au .
[Tpou3BeneHnE B JIEBOW YaCTH PaBEHCTBA YMHOKUM H pa3jieiuM Ha (n - k)!, moxyunm

A =Thn
A.ﬁ:

Eciu B dopyme k = n, To “"# ecthb uucno P, mepecrtaHoBok u3 n snemeHtoB P,=n! (ot
"permutation"- mepecTaHOBKA).

IIpumep 3:

CKOJIBKO CYIIECTBYET JIBY3HAYHBIX YHCEJ, B KOTOPBIX IU(pa AECATKOB U U(Ppa eAUHUI] Pa3TUIHBIC 1
HEYCTHEIC?

Pemienue: T.K. HeUeTHBIX IUdp mATH, @ UMeHHO 1, 3, 5, 7, 9, To 3Ta 3a7a4a CBOAUTCS K BHIOOPY H

pa3MeNIeHHIO Ha IBE Pa3Hble TIO3UIINH IBYX U3 MATH PA3IUYHBIX U]p, T.€. yKa3aHHBIX Yncen OyIeT:
A =45 =20.
Coueranusi
K-TIoAIMHOKECTBO JAHHOT'O N-MHOKECTBA HAa3bIBAeTCH K-coueTaHueM.
5y iy

O603HauuM yepe3 —# uncio k-couetanuii U3 JaHHBIX N 37eMeHToB. Dopmyy IS yucna —#
MOJIy4UM, paccyxaas clenyromuM obOpasoMm. Eciam kaxpoe codeTaHue YHOpsSAOYUTh BCEMH
BO3MOXKHBIMH CTIOCO0aMH, TO MOJIy4UM Bce k-Tocie1oBaTeIbHOCTEH U3 n AJIEMEHTOB, 0€3 MOBTOPEHUH,
TO €CTh Bce k-pa3merieHus.

HWHbIMU cTOBaMH,

C*ofl=A"
Otkyna

C,,_A: . H
"k (n-k)R

CF — nln—1)n—2).(n—k+1)
T il
IMpumep 4: CKOJbKUMHU CITIOCOOAMHU YUTATEh MOYKET BHIOPATh IBE KHMKKU W3 IECTH UMEIOIIHNXCS?
Pemenne: Yucino cnoco60B paBHO YUCITY COUYETAHUHN U3 MECTH KHMUKEK I10 JIBE, T.€. PABHO:
S W 15

s =

242k

[Tpennonaras, uro n u k - nensie nonoxurensueie uncna u 0!=1, chopmyaupyemM OCHOBHBIE
CBOMCTBA COUYETAHUM.




(O cHOBHBIE CBOHCTBA COYeTAHH

1]
1. YonoEpMnHCE, 4TO Cﬂ =1

2. € =
3 i eers

=0
3adauu u ynpasrxcrnenun:
1.0mpenenutb, Kakoil OOBEKT KOMOMHATOPUKHM TNPUMEHSETCS A pelIeHus 3aJadyd, 0OOCHOBATh
BBIOOD.
2.Pemnth 3a1auy.
1. CKOJBKO TPEX3HAYHBIX YETHBIX YMCENT MOXHO coctaButh u3 mudp 0, 1, 2, 3, 4, 5, 6, ecnmu uudps
MOT'YT HOBTOPSITHCA?
2. CKOJIBKO CYLIECTBYET IMATU3HAYHBIX YHCEJ, KOTOPbIe OJMHAKOBO YUTAIOTCS ClIeBa HAIpaBoO U CIpaBa
HaJeBo?
3. B kmacce necsaTh MpeaMETOB U MATh YPOKOB B JAeHb. CKOIBKHUMH CIIOCOOaMU MOKHO COCTaBUTh
pacnucaHue Ha OJIUH JICHb?
4. CKoNbKMMH CIOCO0aMH MOKHO BbIOpaTh 4 penerata Ha KOH(epeHuuto, ecau B rpymne 20 yenoBek?
5. CxonpKUMH CIIOCOOaMH MOXHO Pa3ioXHUThb BOCEMb PA3IMYHBIX IMHCEM IO BOCBMH Pa3IMYHbIM
KOHBEpPTaM, €CJIM B KaXKJbIii KOHBEPT KJIaI€TCS TOIBKO OJIHO TUCHEMO?
6. 13 Tpex MaTeMaTUKOB U JI€CATU DKOHOMHUCTOB HAJ0 COCTaBUTh KOMHCCHIO, COCTOSIIYIO M3 JBYX
MATEMATHKOB U IIECTH SKOHOMHUCTOB. CKOJIBKUMU CTIOCOOaMU 3TO MOXKHO CJIeNnaTh?
7. B xnocke mpoaaroT 5 BUAOB KOHBEPTOB M 4 BuIa MapoK. CKOJIBKUMH CIIOCOOaMU MOXKHO KYIIHTh
KOHBEPT U MapKy?
8. CKONBKUMH CTIOCOOaMHU MOKHO BBIOpATh IIACHYIO B coTiacHyto OykBbl U3 ciioBa KOHBEPT?
9. HavyanbHUK TPaHCHOPTHOTO 11€Xa MPUTIachI HECKOJIBKO YeJIOBEK Ha coBerianue. Kaxxaplii yyacTHUK
COBEIllaHus, BXOJAd B KaOMHET, MOXHMMall pPYyKHd BceM NpUCyTCTBYyrOIUM. CKOJIBKO YEeIOBEK
y4acTBOBAJIM B COBEIIAHUHU, €CJIA OBLIO BCEro 78 pyKOmoKaTuii?
10. Kppica 0eXuT Mo JaOMPUHTY, KOTOPBIN YCTPOCH TaK, YTO CHavajia OHa JIOJDKHA BHIOpATh OJIHY U3
JIBYX IBEpEH, 3aT€M OJHY U3 TPEX IABEPEH, a 3a KaXKJOW M3 HUX €€ OXKUIAIOT YeThlpe aBepu. [Ipoiias
JIBEpb, KpbICa HE MOXKET BEpHYThbCs depe3 He€ o0paTHO. CKONBKUMH pPa3iHMYHBIMH NYTSIMH Kpbica
MO>KET MPONTH TaOMPUHT OT Hayaa 10 KOHIa?

IIpakTnyeckoe 3ansaTue 2. BeposiTHocTH M ciaydaiiHble mpouecchl. Pemenue 3axau Ha
HeNnoCpeJACTBEHHOE BbIYMCJIEHHE BEPOSITHOCTH COOBITHS.

Heab: ¢dopMupoBaHHe TOHATUH  KJIACCUYECKOW, TEOMETPUYECKOW, CTaTUCTHYECKON
BEPOSITHOCTH COOBITHS M CITOCO0AX WX BBIUYMCIICHUSI.

TeopeTnyeckasi 4acCTh:

BeposTHOCTh - 0OHO M3 OCHOBHBIX MOHATHI TEOPUH BEpOSATHOCTEW. CylIECTBYET HECKOJIBKO
ONpeAceHu 3TOro noHATUs. lIpuBenem ompenesneHue, KOTOPOE HA3BIBAIOT Kilaccuueckum. Jlanee
yKa)XxeM Cci1a0ble CTOPOHBI 3TOrO ONpENENICHHUS M NpPUBEIEM JpyrHe OINpeAeseHHs, MO3BOJISIONINE
IIPEOA0JIETh HEAOCTATKU KIACCUYECKOTO ONPEACIICHUS.

PaccmoTrpum npumep. Ilycte B ypHE comepXuTcs 6 OJMHAKOBBIX, THIATEIBLHO MEPEMEIIaHHbBIX
[IapoB, mpuyYeM 2 U3 HUX - KpacHble, 3 - cuHHe U | - Oenbrii. O4eBHIHO, BO3MOKHOCTh BBIHYTh



HayJla4dy W3 ypHBI I[BETHOW (T. €. KPacHBIM WJIM CHHUH) IIap OOJbIIe, YeM BO3MOXXHOCTh W3BJICYB
Oenblif map. MOXXHO JIM 0XapaKkTepHU30BaTh 3Ty BO3MOXKHOCTH yucioM? OKa3bIBaeTCsi, MOXKHO. DTO
YUCII0 W Ha3bIBAIOT BEPOSITHOCTHIO COOBITHS (TOSIBJICHUS 1BETHOTO miapa). Takum oOpazom,
BEPOATHOCTH €CTh YHCIIO, XapaKTEPHU3YIOIllee CTENeHb BO3MOXXHOCTHU MOSIBIIEHUSI COOBITHS.

[TocraBum mepen coOoi 3aauy JaTh KOJTUYECTBEHHYIO OIICHKY BO3MOXHOCTH TOTO, YTO B3STHIN
Hayjauy Iap ueTHoi. [losiBneHue 1BeTHOro mapa OyleM paccMaTpUBaTh B KauecTBE COOBITHS A.
Kaxxpiii 13 BO3MOXKHBIX Pe3yJIbTATOB UCIIBITAHUS (MCIIBITAHUE COCTOUT B U3BIICUCHHH IIIapa U3 YPHBI)
HA30BEMAJIEMEHMAPHLIM UCXOO0OM (dNIeMEHMAPHLIM COObIMmuem). DNeMEHTaApPHBIE UCXOIbI 0003HAYNM
yepe3d [, [ g [ « u T.a0. B Hamem nmpumepe BO3MOXKHBI CIEAYIONIME 6 3JIEMEHTAPHBIX MCXOJO0B: [ | -
nosiBWIICS Oenbld map; [ g [ ( - mosBuuics kpacHeiid map; [ , [ . [ . - mosBmicsa cunui map. Jlerko
BHJIETh, YTO ITH MCXOJIbI 00pa3yIOT MOJTHYIO TPYIITY MONapHO HECOBMECTHBIX COOBITHH (00s13aTEIBHO
MOSIBUTCS TOJIBKO OJIMH IIap) U OHM PaBHOBO3MOXKHBI (IlIap BHIHUMAIOT HayJady, Mapbl OJUHAKOBBI U
TIIATEIbHO NEPEMEILAHBI).

Te »snemeHtapHble HCXOAbI, B KOTOPHIX HMHTEpECylolllee Hac COObITHE HACTYIaeT,
HA30BEM 0.1a20npusimcmeayiowumiy 3ToMy coObITHIO. B HameM mpumepe OIaronpusTCTBYIOT COOBITHIO
A (TIOSIBIICHUIO I[BETHOTO mIapa) cieayromue S ucxomon: [ o[ o [, [ o [ +.

Takum oOpazom, coObiTHe A HAOMIOAAETCS, €CIIM B UCTIBITAHUM HACTYMAeT OJUH, Oe3pa3ITuvIHO
KaKoM, M3 DJIEMEHTApHBIX HCXOJ0B, OJArompuUATCTBYIOUIMX A; B HalleM npumepe A HaOmromaercs,
ecnu HAcTynuT [ g, wiu [ (, wim [ ,, wim [ ., wm [ .. B 23ToM cMmbicie coOsiTue A
MoApa3AeNsIeTCs] Ha HECKOIBbKO ayeMeHTapHbIX coObithil ([ 5 [ o [ ). [ . [ +); amemenrapnoe xe
cOOBITHE HE MOApA3JENIeTCS Ha IPYrUe COOBITHSA. B 3TOM COCTOHMT paznuume MEXIy cOObITHEM A U
3JIEMEHTaPHBIM COOBITHEM (DJIEMEHTAPHBIM HCXOJIOM ).

OTHolIeHNe Yuciia OJIaronpUSATCTBYIOIMIUX COOBITUIO A 3JIEMEHTapHBIX UCXOJOB K MX OOHIeMY
YUCJTYy Ha3bIBAIOT BEPOSATHOCTHIO COOBITHS A u obOo3HauaroT uepe3 P (A). B paccmarpuBaemom
MpUMepe BCETO JEMEHTAPHBIX UCXOOB 6; U3 HUX 5 OIaronpusITCTBYIOT coObITHIO A. CrieZioBaTenbHO,
BEPOSITHOCTh TOTO, YTO B3STHIM IIap OKAKETCS IBETHBIM, paBHa P (A) = 5/ 6. D10 yucno u maer ty
KOJIMYECTBEHHYIO OLIEHKY CTEIMIEHH BO3MOXXHOCTH TOSIBIICHUS I[BETHOTO IIapa, KOTOPYIO MBI XOTEIH
HaiiTu. lanum Tenepp onpeaeneHue BEpOSITHOCTH.

Beposmnocmovio cobvimusi A Ha3bIBAIOT OTHOIICHHWE YHCIA OJArOMPUSATCTBYIOIIUX ATOMY
COOBITHIO HCXOJI0B K 00IIEMY YHCIy BCEX PAaBHOBO3MOKHBIX HECOBMECTHBIX 3JIEMEHTAPHBIX HCXOJIOB,
00pa3yIoIMX MOJIHYIO rpyniy. MTak, BeposITHOCTb COOBITHS A omnpenensercss GopMynoi

P(A)=m/n,

IJIe M - YUCJIO JIEMEHTAPHBIX UCXOJI0B, OJAaronpUATCTBYIONINX A; N - YHCIO BCEX BO3MOXKHBIX
3JIEMEHTAPHBIX HCXOJIOB UCITBITAHUS.

3mech TMpenmnoyiaraeTcs, YTO JJIEMEHTapHBIE MCXOAbl HECOBMECTHBI, PABHOBO3MOXHBI U
00pa3yroT MoHYyo rpynmy. M3 onpeaeneHus BEpOATHOCTH BBRITCKAIOT CIICTYIOIINE €€ CBOMCTBA:

CBoitcTBoO l. Beposmnocmv 0ocmoseproco cobvimus pagua eouHuye.

JleficTBUTENTEHO, €CITU COOBITHE JOCTOBEPHO, TO KAl IJIEMEHTAPHBIA HMCXOJ HUCIIBITAHUS
ONaronpusITCTBYET COOBITHIO. B 3TOM ciydae m = n, ciie1oBaTeNnbHO,

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

CBoiicTBO2. Beposamnocms He8O3MONCHO20 cOObIMUS PABHA HYTIIO.

JIeHCTBUTENFHO, €CIH COOBITHE HEBO3MOXKHO, TO HH OJWH W3 JJIEMEHTAapHBIX HCXOJIOB
WCTIBITaHUS HE OJIaronpusaTCTBYET cOOBITHIO. B 3TOM cityyae m = 0, ciiejoBaTenbHO,

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

C B o # ¢ T B 0 3.Bepoamnocms cayuaiino2o coOblmusi ecmov NONOACUMENbHOE YUCTO,
3aKNI0UeHHOe MedHCOY HyAeM U eOUHUYell.

JleiicTBUTENBHO, CIyYyalfHOMY COOBITHIO ONArompusTCTBYeT JHIIb 4YacTh M3 OOIIEro 4mcia
AJIEMEHTAPHBIX UCXOJIOB HCIBITaHus. B 3ToM ciydae 0 < m < n, 3Haunt, 0 <m/n < 1, ciemoBaTenbHO,

0<PA)<I.



HTak, BEpoATHOCTH JII0OOT0 COOBITHS YAOBIETBOPSET IBOMHOMY HEPAaBEHCTBY

0<=P(A)<1.
3aoauu u ynpasxcuenua:

1. B smuke umeercss 50 OIMHAKOBBIX JAETaJCH, U3 HUX 5 OKpalleHHbIX. Hayjnauy BbIHMMAIOT
OHY JieTalib. HaliTu BEpOATHOCTH TOTO, YTO U3BJICUCHHAS JETAIb OKAKETCS OKPALIEHHOM.

2. bpouiena urpanpHas KOcTb. HaliTh BEpOSITHOCTB TOT'0, YTO BBINAJET YETHOE YUCIIO OYKOB.

3. YduacTHMKH >XepeObeBKM TSHYT M3 SIIMKa >XETOHbl ¢ HoMmepamu oT 1 mo 100. Haiitu
BEPOATHOCTH TOTO, YTO HOMEP MEPBOI0 Hay/1ady U3BJICYEHHOI'O )KETOHA HE COAECPKUT HUPHI 5.

4. B Mmemouke uMeeTcsi 5 OJIMHAKOBBIX KyOMKOB. Ha Bcex rpaHsX KakJaoro KyOuMKa HamucaHa
OJlHa M3 cleayroumx OykB: 0, M, p, ¢, T. HaliTu BEpOsATHOCTH TOrO, YTO HA BBIHYTHIX MO OJHOMY M
PacoJIOKEHHBIX "B OIHY JIMHUIO" KyOMKOB MOXKHO OyZET MpoYeCTh CcI0BO "criopt”.

5. Ha kaxx70ii U3 11ecT OJIMHAKOBBIX KapTOUEK HareyaTaHa OJlHa U3 cIeAyIoluX OyKB: a, T, M,
p, ¢, 0. Kaprouku TmarensHo nepememansl. HailTu BepoATHOCTb TOTO, YTO HA YETHIPEX, BHIHYTHIX IO
OJTHOM W PACTIONIOKEHHBIX "B OJIHY JIMHUIO" KapTOYKaX MOXKHO OyJeT MpOYeCTh CJIOBO "Tpoc'.

6. Ky0, Bce rpanu KOTOPOTO OKpalieHbl, PACIUIEH Ha THICAYY KYOHMKOB OJJMHAKOBOTO pa3Mepa,
KOTOpBIE 3aTe€M TIIATEIbHO MepeMenianbl. HaliTH BeposSTHOCTH TOT0, YTO Hay1ady M3BJICYECHHBINH KyOUK
OyIeT UMeTh OKpAIlIEHHBIX TPaHei: a) oJHy; 0) B€; B) TPH.

7. VI3 TmartenbHO MepeMeIIaHHOrO TMOJHOTO Habopa 28 KOCTeH JOMHUHO Hayjaady HW3BJIeUeHa
KOCTb. HaliTu BEpOSITHOCTH TOrO, YTO BTOPYIO Hayaady H3BJICUEHHYIO KOCTb MOXHO IPHCTAaBUTh K
TIEPBOIi, €CIIM TIepBasi KOCTh: a) OKa3ayiach 1yosieM; 0) HE €CTh TyOJib.

8. B 3amke Ha oOmeil ocu mATh AUCKOB. Kakaplii AMCK pasfenieH Ha IIeCTh CEKTOPOB, Ha
KOTOPBIX HAIHMCaHbl pa3IMYHble OyKBbI. 3aMOK OTKPBIBAETCS TOJBKO B TOM CIIy4ae, €C Ka)Iblil JUCK
3aHMMAET OJIHO OIPEAEIIEHHOE IOJIOKEHUE OTHOCUTENBHO KOopmyca 3aMka. HaiiTu BeposITHOCTB TOrO,
YTO IPU MIPOU3BOJIBLHOM YCTAHOBKE TUCKOB 3aMOK MOKHO OyJIE€T OTKPBITh.

9. BocemMp pa3IMyHBIX KHUI pacCTaBIIAIOTCS HayAady Ha OoAHOM moike. HailTu BeposTHOCTB
TOTO, 4TO JABE ONPEECICHHbIE KHUTH OKAKYTCS TOCTaBIEHHBIMU PSIOM.

10. bubnuoTedka COCTOUT U3 ACCATH PA3TUYHBIX KHHT, IPUUYEM MSATh KHHUT CTOST 1Mo 4 pyons
KaXKaasi, TPU KHUTH — I10 OAHOMY PYOJIIO U JIBe KHUTH — 110 3 pyOis. HaliTu BeposSITHOCTH TOro, 4TO
B3AThbIC HAy/Jjauy JIBE€ KHUTU CTOST 5 pyOuieid.

11. B maptuu u3 100 getaneit oTnen TEXHUYECKOTO KOHTPOJS OOHAPYXKWJI 5 HECTaHIAPTHBIX
netaneil. Yemy paBHa OTHOCHUTENbHASI YACTOTA NOSIBJIIEHUSI HECTAHIAPTHBIX JeTasen?

12. Ilpu cTtpensOe U3 BUHTOBKA OTHOCHUTEIbHAS YacTOTa MOMAaJaHMs B IIEJIb OKa3aach paBHON
0,85. HaiiTi yncno nomnaganuid, eciau Bcero Obu1o mpoussezeHo 120 BHICTpeoB.

IIpakTuyeckoe 3ansaTue 3. OCHOBHBIE TeopeMbl TeopuM BeposiTHOcTel. IlpuMeHeHue
TeopeM CJIOKEHHUS M YMHOKeHUs NPU PelleHnd 3a1a4.

Heab: dopmupoBaHue mnpeacTaBIeHUs] 00 OCHOBHBIX TeOpeMaX TEOPUHU BEPOSTHOCTEH U
MeTOaX UX MPUMEHEHUS JJIs PEIIeHUs 3a1a4.

Teopernyeckas 4acThb:

CymMmo#t aByx coObiTuii A U B HazweiBaeTcsi coOpite C, coCTOsIIIee B TMOSBICHUH XOTS OBl
OJIHOTO M3 cOOBITUI A i B.
Teopema cnoorcenus eeposmuocment

BeposiITHOCT, CyMMBI JBYX HECOBMECTHMBIX COOBITHI paBHa CyMMeE BEPOSTHOCTEH JTHX
COOBITHI:
P(A+B)=P(A)+P(B).

B cnyuae, korma coObiTusi A 1 B cOBMECTHBI, BEpOSTHOCTh X CYMMBI BBIpayKaeTcsi OpMyYIIOit
P(A+B)=P(A)+P (B)-P (AB),
rae AB — npousBenenue coobiTHii A u B.



JIBa COOBITHS Ha3BIBAIOTCS 3aBUCHMBIMH, €CJIM BEPOSATHOCTh OJHOTO W3 HHUX 3aBUCHT OT
HACTYIUICHHMSI WJIM HE HACTYIUIGHHsS ApYyroro. B ciydae 3aBUCHUMBIX COOBITHI BBOAMTCS TMOHSATHE
YCIIOBHOM BEPOSITHOCTH COOBITHSI.

YcnoBHoit  BeposiTHOCTBIO  P(A/B) coObITHsI A Ha3bIBae€TCs  BEPOSITHOCTh  COOBITHSA A,
BBIUMCIJIEHHAs] TIPH yCIOBHHU, 4TO coObITHE B mpomsonuio. Ananornyno uepes P(B/A) o6o3nauaercs
yCIIOBHAsI BEPOSATHOCTH COOBITHS B npu ycnoBuu, 4To coObITHE A HACTYIUIIO.

[TpousBenennem aByx coObiTHii A u B HasweiBaercs coOwitie C, cocrosiimee B COBMECTHOM
HOSIBJIGHUU COOBITUSA A U coObITHS B.

Teopema ymHOdICEHUS 8EPOAMHOCTEN

BeposiTHOCTh mpou3BeZieHHs IByX COOBITHI paBHA BEpOSTHOCTU OJHOTO W3 HUX, YMHOKEHHOU
Ha YCJIOBHYIO BEPOSTHOCTH IPYTOT0 MPH HATUYHH MIEPBOTO:

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

CnenctBue. BeposTHOCTD COBMECTHOT'O HACTYTIICHUS JIBYX
HE3aBHUCHUMBIX COOBITHI A U B paBHa MpOM3BEICHHUIO BEPOSITHOCTEH STUX COOBITHIA:

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

CnenctBue. Ilpu mpou3BOAMMBIX N OJMHAKOBBIX HE3aBHUCHUMBIX HCIBITAHUSAX, B KaXJOM M3
KOTOPBIX COOBITHE A MOSIBIISIETCSI C BEPOSATHOCTHIO P, BEPOSTHOCTH MOSBICHHUS COOBITHS A XOTSI ObI
onuH pas paBHa 1 - (1 - p)n.

3agauu u ynpaxHeHusi:

1. Menemxep uMmeeT 8 KaHAWIATOB JUISL B3SATHA B IUTAT (UPMBI, NMPH 3TOM 6 KEHUIMH U 3
Myx4arH. Tpebyercs B3aTh 3 yenoBeka. KakoBa BeposITHOCTh TOTO, YTO MPHU MTPOU3BOIHLHOM BhIOOpE 3 —
X JoJieit Oyaet BeiOpaHa XOTsI Obl OJHA KEHIIHUHA.

2. B smmke 12 mapoB, u3 KOTOpbIX 3 OenbiX, 4 KpacHBIX U 5 ronyObix. Haymauy u3BnedeHs 3
mapa. Haiitu BeposITHOCTB, YTO Bee 3 11apa pa3HOro LBETA.

3. U3 rpynmel cTyaeHTOB, B KoTopoil 18 tonomedt m 12 neBymiek, B coBeT (akynprera
n30MparoTcs Ba yenoneka. KakoBa BepOSTHOCTH TOTO, YTO CPer M30PaHHBIX OKaXKETCs XOTs OBl OJTMH
FOHOIIIA.

4. B xop3une 6 Oenbix M 8 uepHbIx Msued. Haynauy wusBiekaercs 3 wmsua. Paccuumtath
BEPOSTHOCTH:

A - Bce 3 Msua Oellble;
B - oguH M4 Genblif a 1Ba YEPHBIX;
C - Bce TpH Msiua YEpHBIX

5. KaxkoBa BepOSTHOCTb TOT0,4TO MPHU MOJOPACBIBAHUM JIBYX MOHET BBINAAET XOTs Obl OAUH rep0?
BrinucaTs NpocTpaHCTBO 3JIEMEHTAPHBIX HCXOJI0B.

6. Cpenu 30 OuneToB 5 BBIMTPHIIIHBIX. HauTu BEposSTHOCTH TOTO, YTO CPEIU JABYX BBIOPAHHBIX
HayraJl OUJIETOB XOTs OBl OJIMH BBIMTPBIIIHBINA

7. Wmeetcsa 5 Oenbix U 8 uepHbIX IIapoB. BeiHumaror nBa. HailiTu BeposSTHOCTH TOTO ,YTO OHHU
pa3HOro LBETA.

8. Nmeercs 2 ypHbI: B IIepBoii a OesbIX M b YepHBIX 1IapoB; BO BTOPOil ¢ Oenbix u d yepHbix. 13
KaX/101 YpHBI BBIHUMAIOT 10 11apy. HaiiTu BeposTHOCTH TOro, uTo 00a mapa OyayT OesnbiMu (COOBITHE
A) ¥ BEpOSITHOCTH TOTO YTO 00a mapa OyayT pa3Horo mnpeta (coositue B).

9. KakoBa BepoOATHOCTh YTO NpPH OJHOBPEMEHHOM OpOCAaHUM JABYX NPAaBUIBHBIX HIPATbHBIX
KyOHKOB BBITTABIIIEE YHNCIIO OYKOB COCTABUT BETUYMHY PaBHYIO 9.

10. B xop3une 6 6enbix U 8 yepHbIX Mstueil Paccuntap BepOsSTHOCTH YTO HayAauy B3sThHIC J1BAa MsS4a
Oenble.

11. B xop3uHe 6 Oenblx MU 8 4YEpHBIX OJMHAKOBBIX IO pa3Mepy M Becy miapukoB. Hayran
BBIOMparoTcs 3 mapuka. Paccautath BEpOSATHOCTH CIEIYIONUX COOBITHIA:

* Bce Tpu mapuka Oensle;
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¢ OpnuH mapuk Oernbli, a 1Ba IPYTUX YEPHBIE;

¢ Bce Tpu mapuka yepHble

12. IlpaBunpHelil UrpanbHbelii KyOuk Opocaercs 3 pasa. IlocuuTarh BEpOSTHOCTH ClEIYIOLIMX
COOBITHIA:

¢ Bce Tpu pa3a BbIIIAJET IIECTEPKA;

¢ Bce Tpu pa3a BbINAJAET OJHO U TOXKE YUCIIO.

13. Tpu pasza Opocaercs MOHETa JOCTOMHCTBOM 5 CaHTUMOB. HailTh BEpOSTHOCTH CIEIyIOIINX
CITy4alHBIX COOBITHIA:

e A —“Bce Tpu paza BeIIAAET Iudpa”,

e B -“nudpa Bemagner 1 paz”,

¢ C - “nudpa BemaaeT OOJIBIIOE YUCIIO pa3, yeM repod”,

¢ D - “mudpa Bemager 2 paza’”.

14. U3 OykB cnoBa ‘“momioc” Hayraj BbIOMpaloTCs JBE OYKBBI JHa 3a Jpyroil. Bwimucartb
IPOCTPAHCTBO 3JIEMEHTAPHBIX UCXO/I0B.

15. Kontponep, npoepsst kauectBo 400 uzpenuid, yctaHoBuI, 4To 20 M3 HUX OTHOCATCS KO 2
COPTY, a OCTaJIbHbIC K IEpBOMY. HaliTh 4acToTy M3Aeuil IEPBOTO COPTA, YACTOTY U3JIEIU 2 copTa.

16. Ctyznent 3Haer 14 Bompocos u3 20. B Ounere conmepxkutcs 3 Bompoca. Haiitu BeposiTHOCTD
TOTO, YTO CTYJIEHT OTBETUT XOTsI Obl HAa OJIUH U3 HUX.

17. N3 ammka, B kotopoM 90 roanbix aeraneid u 10 HeromHwIx nerajneil HayJauy BbliOpanbl 10
netanei. PaccuntaTh BEpOsSTHOCTH TOTO, YTO BCE BHIOPAHHBIE JI€TAIH FOJHBIE.

18. B smmke 20 nmeraneif, 15 u3 xoTophIX OoKpamieHbl. M3 siuka BHIOMPAIOTCS MPOU3BOJIBHBIM
obpazom 4 neranu. HaliTu BepOsSTHOCTH, YTO OHU BCE OKPAIICHBI

19. B smuke 5 6enbIx mapoB, 2 4epHBIX M 3 KpacHbIX. KakoBa BEpOSTHOCTb, YTO J[Ba BBIHYTHIX
mapa OyayT OJTHOTO I[BETA.

20. YcTpoicTBO COCTOMT M3 MATH DJIEMEHTOB, W3 KOTOPBIX [Ba HM3HOUIEHbI. [Ipu BritoueHHH
YCTPOWCTBA BKIIIOYAIOTCS CIydYaHBIM 00pa3oM JBa 3jieMeHTa. HallTu BeposSTHOCTH TOTO, YTO
BKJIIOYEHHBIMU OKAXKYTCSl H3HOIIICHHBIE JIEMEHTHI.

21. 3 n wmsnmenuii, cpeau KoTopblx k OpakoBaHHBIX, Haymauy Oepercs k wm3penuit. KakoBa
BEPOSTHOCTb, YTO BCE OHU OPaKOBaHHBIE

22. B ypHe a 6enbix 1 b yepHbix mapos (a ® 2,b* 3 )U3 ypHbl BbIHUMAIOT cpa3y S mapos. Haiitu

BEPOSTHOCTH P TOT0, YTO 2 U3 HUX OyIyT O€JIBIMHU U 3 YepHBIMHU.
23. UrpanbHas KocTh OpocaeTcs oJiuH pa3. HaliTu BeposTHOCTH COOBITHIA -

. a: Ha KOCTH BBIIAJIO YETHOE YUCIIO OYKOB
. 0:Ha KOCTH BBIITAJIO HE MEHEE 5 OUKOB
. C: Ha KOCTH BBINAJIO HE 0oJiee 5 0O4KOB

IIpakTuyeckoe 3ansaTHe 4. Penienue 3a1a4 Ha npuMeHeHne (popmMyJ1 OJTHOM BEePOSITHOCTH,
(opmyusl baiieca.

Heab: ¢opmupoBanue mnpeacTaBieHUs 00 OCHOBHBIX TeopemMaxX TEOpUU BEpPOSITHOCTEH U
METOAAX UX MPUMEHEHUS JJIs PELICHUS 3a/1ay.

TeopeTnyeckas 4acThb:

BeposiTHOCTE cOOBITHS A, KOTOPOE MOXKET HACTYNUTh JMIIb IMPH MOSBIECHUH OJHOIO U3
HECOBMECTHBIX COOBITHH-TUIIOTE3 B, B,,...,B,, oOpasyromux moJHYIO TpyIly, paBHa CyMMe
IIPOU3BECHUN BEPOSTHOCTEN KaXKIOM M3 TUIIOTE3 Ha COOTBETCTBYIOLIYIO YCJIOBHYIO BEpPOSTHOCTD
coOBITHS A
P(A) =P(B1)*Pgi(A) + P(B2)*Pg2(A) +...+ P(Bn)*Pga(A),
rne P(B;) + P(By) +...+ P(Bn) = 1. IlpuBenennytoo QopMyiry Ha3bIBAIOT (HOpMYIOU NOJHOU
6€pOAMHOCMU.
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Ecmu cobpiTHe A yke NpPOHM30LUIO0, TO BEPOATHOCTH TUIIOTE3 MOTYT OBITh IMEPEOLEHEHBI 110
dhopmynam baiieca:
IIpumep.
[1Th KypCaHTOB OJMHAKOBOE YHUCIIO pa3 CTPEJSFOT IO OTACIBHBIM ISTH MHUIICHSM. Pesynbrar

P(B,)* P, (4)

P,(B)= P(A)

(i =12,...,n)

CTPEJIbOBI TAKOB:

NIEPBBII ¥ BTOPON KypCaHThI MOPAXKAIOT TPU MUILIEHHU U UMEIOT JIBa IIpomaxa (coOsitue B));

TpPEeTUl KypcaHT Mopa)kaeT B MUILIEHU U UMEET TpH rpomMaxa (coobitue B,);

YEeTBEPTHII U NATHII KYPCAHThI MOPAKAIOT OJHY MUIICHb M UMEIOT YeThIpe mpomaxa (coobitue Bs).
Hayran Oepercst muilieHb, OHa OKa3ajiach MnopakeHHOW (coOwiThe A). OmnpenenuTh BEpOSTHOCTD

TOT'0, YTO 3Ta MUILLIEHb MOPAKEHA NIEPBBIM KyPCAHTOM.

Pemenne: P(B;) =2/5, P(B,) = 1/5, P(B;) = 2/5, Pgi1(A) = 3/5, Ppa(A) =2/5, Pg3(A) = 1/5. Ilo popmyne

baiieca onpenennM NCKOMYIO BEPOSITHOCTB:!

p (B)_P(B.)ffa(fl)

A I__ P§A)§ _
PA(B‘)_2*3 1,2 2, =06
R R
55555

1
5
3agauu U ynpaxHeHusi:

Bapuanm 1. Tlpu uccrnepoBaHMM KPUMHHOTEHHOW OOCTaHOBKM B HEKOTOPOM TOpOJAE BCe
MIpaBOHAPYIIEHUS, COBEPILIEHHBIE 3a MOCIEAHUE 5 MecALEeB, ObUIM paclpeiesieHbl [0 TPEM IpyIaM B
COOTBETCTBUHM C paiioHamu ropoza. B nepsoii rpynmne okaszanocsk 70 %, Bo Bropoit — 23 %, B TpeTbel —
7 % Bcex mpaBoHapyuUIeHH. BeposTHOCTh TOro, 4TO MpaBOHAPYIIMTEIEM SIBIISIETCS YEJIOBEK MIIaJIIe
25 ner nns KaxaoW rpynnsl paBHa cooTBercTBeHHO 0,6; 0,35 m 0,1. Onpenennuts BEpOSITHOCTH TOTO,
YTO BbIOpPAaHHOMY NMPOU3BOJIBHO MPABOHAPYIIUTEIIO OKAKETCS MEHbIIIE 25 JIeT.

BriOpanHOMY TPOM3BOJIBHO IPAaBOHAPYIIUTENO OKa3ajJloch MeHbine 25 ner. Haiftu
BEPOSITHOCTH TOTO, UTO 3TOT YEJIOBEK U3 MEPBOM IPYIIIHL.

Bapuaum 2. CtpenkoBoe otaeneHue noiaydmwio 10 BUHTOBOK, U3 KOTOPBIX 8 NMPUCTPEISHHBIX,
JIBe HeT. BeposTHOCT, momajgaHus B IeJIb W3 NPUCTPEISTHHOM BHUHTOBKM paBHa 0,6, a U3 He
npuctpensaion 0,4. KakoBa BEpOATHOCTb, YTO CTPEJIOK U3 HayJlady B3sTOM BUHTOBKH IOMAJET B LIETb
IIpU OJHOM BbICTpese?

Crpenok nopasun nenb. KakoBa BEpOATHOCTb, YTO OH CTPEJISIT U3 IPUCTPEISTHHON BUHTOBKHU ?

Bapuaum 3. B paiione 24 yenoBeka 00y4aroTcsi Ha 3a04HOM (haKyJIbTET€ HHCTUTYTA, U3 HUX 6 —
Ha (u3MKOo-MaremMaTuyeckoM (akynbrere, 12 — Ha arpoHoMuueckoMm ¢akyinpTere, 6 — Ha
SKOHOMHYECKOM (pakynpTeTe. BeposITHOCTh yCHemHo caaTh BCE AK3aMEHbI Ha MPEICTOAIIEH ceccun
JUIL CTYJIEHTOB (hM3HMKO-MaTeMaTtudyeckoro (akynprera paBHa 0,6, arpOHOMHUYECKOro (axyjabTeTa —
0,76 u sxoHomMuueckoro ¢akynbrera — 0,8. HaliTu BeposTHOCTH TOro, YTO HayjAauyy B3SATHIM CTYJEHT,
C/IaBIIMH YCIIEIIHO BCE HK3aMEHbI, OKaXKETCsl CTYAEHTOM SKOHOMHYECKOTO (haKyJIbTeTa.

KaxoBa BeposITHOCTB, UTO CTY/IE€HT CAACT IK3aMeH?

Bapuanm 4. B rpynne MUIMIEHCKOrO KOJUIeIKa I. DBpIOKOBO, COCTOSIIEW M3 PaBHOIO
KOJIMYECTBA IOHOIIEH U JIeBymIeK, 5% Bcex ronomei u 0,25% Bcex AeByIIEK CTPAAaOT JaTbTOHU3MOM.
KakoBa BepoOsITHOCTH TOrO, YTO Hayraj BBIOpAaHHOE JIMIO CTpajaeT JanbToHu3MoMm? Eciu Hayraj
BBIOpAHHOE JIMIIO CTPAJAeT JalbTOHU3MOM, TO KAKOBa BEPOATHOCTh TOT0, YTO ITO FOHOIIA?

Bapuanm 5. Ha npeanpusiTuu, W3roTaBiMBaOLIEM JBEPHBIC 3aMKH JUIs aBTOMOOMIIEH, MepBbIil
uex npousBogut 25%, Bropoit — 35%, Tpetnii — 40% Bcex 3aMKOB. BeposiTHOCTH, 4TO 3aMOK OyAeT
BCKPBIT YTOHIIMKAaMH, 110 CTaTUCTUKE cocTaBisAeT 5%, 4%, 2% cooTBeTcTBEHHO. Hailtu BEeposSTHOCTH
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TOTO, YTO B CIy4allHO BBIOPAaHHOM aBTOMOOWJIE C 3aMKaMH JaHHOTO 3aBOJa, OyJeT BCKPHITAa JBEPb.
Ecnu 3amok okasancs B370MaH, KaKOBa BEpOSITHOCTh TOTO, YTO OH OBLJI MPOU3BENEH B TPEThEM ILIEXE
3aBoja?

Bapuanm 6. Ha npomsbinuiennoit 3oue UTK 023/1 paGoraroT nBe Opuramasl pabouux: mepBast
NPOU3BOJUT B CPEAHEM Ya MPOAYKLUH C MpoueHToM Opaka 4%, BTOpas — 4 MPOAYKIMU C IPOIIEHTOM
Opaka 6%. HailTu BeposSTHOCTb TOTrO, YTO B3ATOE HAyraj HW3JElHe a) OKaKkeTcs OpaxoBaHHBIM; O)
U3TOTOBJICHO BTOPOU OpHUTrafoi mpH yCIOBUH, YTO U3JICIHE OKAXKETCS OpaKOBaHHBIM.

Bapuanm 7. B mupamuzae 10 BUHTOBOK, U3 KOTOpPHIX 4 CHa0XEHBI ONTHYECKUM TPUIICIIOM.
BeposiTHOCT TOTO, YTO CTPENIOK IMOpPa3UT MHUILIEHb IPU BBICTPENIE W3 BUHTOBKH C OINTHUYECKUM
npurenoM, paBaa 0,95; nis BuaTOBKM 6€3 ontuyeckoro npurena — 0,8. CTpenok nmopasuil MUIICHb U3
Hay/auy B3STOM BUHTOBKU. UTO BeposiTHEE: CTPEJIOK CTPENSI U3 BUHTOBKU C ONTHYECKUM MPHULIETIOM
wiu 6e3 Hero?

Bapuanm 8. B crnenmanu3upoBaHHy0 OONBHHITY TOCTYyHarOT B cpeaHeM 50% c 3aboneBaHuemM
T, 30% - ¢ 3a6oneBanuem K, 20% - ¢ 3aboneBannemM M. BeposiTHOCTB moHOTO M3neueHus 6oae3nn T
paBHa 0,7; nns Gonesneir K m M »tu BepostHocT cooTBeTcTBeHHO paBHBl 0,8 m 0,9. Kakoma
BEPOSITHOCTH TOTO, YTO MOCTYMHUBIIHK OO0JBHON OyaeT BBITMCAH 310poBbIM? Eciin 00bHOM BBIMHCAH
3JI0pPOBBIM, KAKOBA BEPOSTHOCTh TOTO, UTO 3TOT OOJIbHOM cTpaaan 3aboneBanuemM M?

Bapuanm 9. B xommbroTepHO#l 0aze JaHHBIX COJEP)KATCs JaHHbIE 00 yroHax aBTOMAIIHUH IO
TpeM paiioHaM ropona. B cpennem 3a mecsi u3 nepBoro paiiona nocrymnaet 10 cooOuiennit, U3 BTOporo
— 6, u3 TpeThero — 4. BeposiITHOCTh TOTO, YTO YTHAH JISTKOBOW aBTOMOOWIIb ISl KAXJIO0TO U3 pailOHOB
cootBercTBeHHO — 0,9; 0,8; 0,7. KakoBa BEpOsSTHOCTH TOTO, YTO OUYEPEIHOE COOOIIEHHE — 00 yroHe
JIETKOBOTO aBTOMOOWI? KakoBa BEpOSTHOCTH TOTO, YTO YTHAHHBIA JIETKOBOW aBTOMOOWIIL W3
TPETbEro paiiona?

Bapuanm 10. KoManaa CTpenKOB MUJIHMILEUCKOrO KoJulemka ropoga bprokoBo cocTouT w3 5
YeJIOBEK, TPOE M3 HUX IONaaalT ¢ BeposTHocThio 0,8, a nBoe — ¢ BeposAtHocThio 0,6. Haynauy us
KOMaH/Ibl OepeTcsi CTPENIOK U MPOU3BOAUT BhICTpes. KakoBa BEpOSTHOCTh TOTO, YTO CTPEJIOK MOMmaaeT?
Ecnu cTpenok nomnan B 11€b, TO KAKOBA BEPOATHOCTD, YTO 3TO OJUH U3 TpeX (OAUH U3 ABYX)?

IIpakTnyeckoe 3ansaTHe S. Cxema wucnbiTanunii bepnyninu. HauBeposiTHeiimee 4mucio
NOSBJICHUH COOBITHA B CXeMe NOBTOPHBIX HE3ABHCUMBbIX HCIIBITAHUH.

Hean: ¢dopmupoBaHue MpeacTaBICHUsI 00 OCHOBHBIX TEOpPEMax TEOPUU BEPOSATHOCTEH H
METOJaX UX NPUMEHEHUS IS PEUICHMs 3a/1a4.

Teopernyeckas 4acThb:

HcnpiTanue, B pe3ynbTrare KOTOPOTO OKUIAETCS HACTYIUIEHHE MHTEPECYIOUIEro Hac COOBITHS,
MO>KHO MHOTOKpPaTHO IIOBTOPATH. [JIaBHBIA BONPOC KaXXJOrO IOBTOPEHUS — IPOU3OUIET WU HE
MIPOU30MIET 3TO coObITHE? A BO BCeW cepuM MOBTOPEHUI Ba)XKHO 3HATh, CKOJBKO MMEHHO pa3 OHO
MOXET MPOU30MTH WK He npousoiitu. Hampumep, kakoBa BEpOATHOCTb, YTO NPHU ISTH OpOCAHUSAX
MOHETHI «Opei» BbINageT poBHO 4 paza? I[lIBeimapckuit mMarematnk Hadama XVIII Beka ko0
bepaynnu o0bequHUI MOAOOHBIE BONPOCHI B €IMHYIO BEPOATHOCTHYIO CXEMY, KOTOPYIO INPHHATO
Ha3bIBaTh CXeMOil bepHysuim.

PaccMaTpuBaroT n HE3aBUCUMBIX IOBTOPEHHMH OJHOTO W TOIO K€ HCIHBITaHUSA C JBYMS
BO3MOKHBIMH MCXOJAMU: «YCIIEXOM» M «HEyaaden». BeposTHOCTh «ycrnexa» paBHa p, & BEPOSITHOCTb
HeyZauu paBHa (. M3BectHa gopmyna p+q=1. Tpebyetcs HallTu BeposATHOCTH P,(X) TOro, uto B 3THX
ITOBTOPEHUSX MPOU30MIET POBHO X «yCIIEXOBY.
®opmyna bepnyim:

X _ X _n-Xx

pyx)=CnP 4
IIpumep. U3 ypHsl, coneprkaiueil 2 O0enbIx U 6 4epHBIX 1IApOB, Hayauy BbIOMPAETCs C BO3BpAILEHUEM
5 pa3 noapsin onuH wmap. [logcunTaTs BEpOSTHOCTD TOTO, UTO 4 pa3a MOSBUTCA OEJIbIil map.
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Pemenne: B npuBeneHHBIX BbIIIe 0003HaueHUsX n=8; p=1/4; q=3/4; x=5. VIckoMyi0 BEpOSITHOCTbH
BbIUMCIIAEM 110 popmyiie bepryu:
4o
4@l o0 15
edgedg 1024

®opmyna bepHyiy npu 3aaHHBIX YMCIIAX P U N NO3BOJIIET PACCUUTHIBATh BEPOATHOCTD JIF00O0H
qacToTel X (0 £ x £ n). Bo3HHKaeT eCTECTBEHHBIN BOMPOC, KAKOH 4acToTe OyAeT COOTBETCTBOBATH
HanOOJIbINAsT BEPOSITHOCTH?

[Ipeanonaoxum, 4TO Takas 4acToTa CYIIECTBYET, M TOMBITAEMCSI €€ ONPEIEIUTh U3 YCIOBHUS, YTO
BEPOSITHOCTh 3TOM YaCTOTHI HE MEHBIIIE BEPOATHOCTH "Mpeasiayiieit” u "mocneayromneit” 4acTor:

Pu(x) 3 P, (x—1); Pu(x) 3 P,, (x+1) (™)

[lepBoe HepaBeHCTBO (*) mpeacTaBigeTcs B BUJE:

C};cpan— X 3 C;_ lpx- lqn— x+1 ,

q ££
yro skeuBanentro 1~ X+l X yy gx £ pn- px+p . Orcrona crenyer:
p+gEnp+p
xEnp+p

Pemas BTOpoe HepaBeHCTBO (*), MOTyYUM

x3np-q
Takum o00pa3oM, yacToTa, HMEIONAs HAWOOJBIIYID BEPOATHOCTH (HAMBEPOSTHEHINAs YacToTa),
OTIPEIENISACTCS IBOMHBIM HEPABEHCTBOM:

np-qExEnp+p

Ecmu np+p — nenoe umcno (Torgja M np—q — ILEJIO€ YHUCIO), TO JBE YacTOTBI: X=np—q U X=np+p
o0sanaroT HauboJIbIIEH BEPOSITHOCTBIO.

3agaum u ynpaskHeHus:

1. Kaxnpiii nenp akuuu kopnopaunu ABC nmogHMMaroTcs B IEHE WM NMAJA0T B IEHE HA OJWH IMYHKT C
BEpOSITHOCTSIMU cooTBeTcTBEHHO 0,75 1 0,25. HaliTu BepoATHOCTH TOTO, YTO aKLIUU M1OCJIE IIECTH JTHEN
BEPHYTCS K CBOEH NepBOHayalnbHOW LieHe. [IpuHATH ycrmoBue, 4TO M3MEHEHHMs LIEHbl aKUUU BBEPX U
BHHU3 — HE3aBHUCHUMBIC COOBITHS.

2. MoTopsl MHOTOMOTOPHOI'O CaMOJIETa BBIXOJAT M3 CTPOS BO BpeMs MOJETAa HE3aBUCUMO OJUH OT
JIPYTOT0 C BEPOSITHOCTHIO p. MHOTOMOTOPHBIN CaMOJIET MPOIOIIKAET JIETETh, €CJIU paboTaeT HE MEHEE
IIOJIOBUHBI  €ro MOTOpoB. Ilpm Kakux 3HaYeHHMSAX P JIBYXMOTOPHBIM CaMOJET HaIEKHEU
YEeTBIPEXMOTOPHOI'O caMoJiéTa?

3. bpuraga u3 aecsaTy 4enoBek uaéT odenarb. IMEIOTCS ABE OJIMHAKOBBIC CTOJIOBBIC, M KaXIbIH WICH
Opuraapl HE3aBUCHUMO OJUH OT JAPYroro uaét obeaarh B OO0y M3 3THX CTOJNOBBIX. Eciiu B o/iHY U3
CTOJIOBBIX CIy4yaiiHO mpuIET OOJbIE MOCETUTENEH, YeM B Heil UMEEeTCsl MECT, TO BO3HUKAET OYepe/b.
Kakoe HamMmeHbIEe YHCIO MECT JODKHO OBITh B KaXIOW W3 CTOJOBBIX, YTOOBI BEPOSTHOCTH
BO3HMKHOBEHUS odepenu Obi1a menble 0,157

4.Ilycth BCXOXKECTh CeMsH miieHuIbl coctaBisier 90%. Uemy paBHa BEpOSITHOCTH TOTO, YTO U3 7
MOCESTHHBIX CEMSH B30HAYT 57

5. Ecniu B cembe deThipe peOEHKA, 4TO BEPOSITHEES: 3TO JIBA MAIbYUKA U JIBE JCBOYKH, WU TPU PeOEHKA
OJIHOTO ToJia U oAuH Apyroro nona? [IpuHATH BEPOATHOCTH TOTO, YTO JNAHHBIH PeOEHOK — MallbYHK,
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paBHoii 0,5.

6. KanuTtan kopaOis mepen BbICAIKOM JecaHTa MpUKa3al BBITYCTHUTHh MO OEperoBoil moyoce JUIMHOM
200 meTpoB 20 peakTUBHBIX CHApPSJIOB, ONACasICh 3aMAaCKUPOBAaHHBIX OTHEBBIX TOUYeK. Bmosp Oepera B
3eMITIO OBLT BPBIT OYHKEP IITUHOUN 20 METPOB.

a) Haiitu BeposTHOCTH TOTO, 4YTO 4 CHapsIa Mmomnaau B OyHKep.

b) HaiiTu HauBeposiTHe1Iee YuCI0 CHAPSIIOB, MOMABUINX B OYHKEp.

IMpakTnyeckoe 3ausaTue 6. [Ipudau:xennnie popmyJibl B cxeme bepuysiu.

Heas: ¢dopmupoBaHue MpeaCTaBICHUSI 00 OCHOBHBIX TEOpPEMax TEOPUU BEPOSTHOCTEH H
METOJIaX WX MPUMEHEHUS 7Sl pelIeHHs 3a/1a4.

Teopernyeckas 4acThb:

Henocpeacrsennoe npumenenue ¢opMynbl bepHymin mpu OONBLUIOM 4YHUCIE HWCHBITAHUN
CBsA3aHO C TPOMO3IAKUMH BBIYUCICHUAMU. HOBTOMy npu GOHBIHI/IX n BMECTO HEC, KaK IpaBUIIO
UCTIONB3YIOT MpuoImKkeHHbIe popmysl [lyaccona u Myaspa-Jlarmaca.

Dopmyna Ilyaccona
Ecnu yucno ucnpiTaHuil 7 JAOCTATOYHO BEJIMKO, @ BEPOSTHOCTh p JAOCTATOYHO Majia, MPUYEM UX

MPOU3BEJICHUE @ =N >Xp HE Majo U HE BEIUKO (0OBIUHO J0CTAaTO4HO ycnoBuk p <0,1; npg <10), TO

BEPOATHOCTb P, (m) MO>KHO TIPUOJIMKEHHO HalTH 1o ¢opmyite [Tyaccona:

a”

B (m)="——

m!

Jlokanvnan meopema Myaspa-/lannaca

Eciy 4ucno UCHbITaHUN 7 AOCTATOYHO BEJIMKO, & BEPOSITHOCTH p M ¢ HE OYEHb OJIU3KU K

n

Hylmt0 (00bI9HO 1OcTaTodHO YycioBuid n >100; npg >20), TO BeposiTHOCTE P (m) MOXHO

npubImKeHHo HaiiTu 1o ¢popmyse Myaspa-Jlamnaca:

P (m)» \/nlpiq* (x),

- . 1 N
rae x Zw, J (x) = e * - ¢pynknus [aycca.

2
X

Humezpanvnasa meopema Myaspa-/lannaca
B ycnoBusx nokaneHOR (GopmMynasl Myaspa-Jlannaca BeposiTHOCTE P, (ml Emg mz) TOrO, 4TO
YHUCIIO YCHEXOB M 3aKIIOYEHO MEXAy m, U m,, MOKHO IPUOIMKEHHO HAWTH 10 UHTErPaIbHOM
¢dhopmyiie Myaspa-Jlamnaca
P (ml EmEmZ)ZF (xz)- F (xl),

5
X t=
)Y

m=-np . _m-np (y- 2dt - dynxuus Jamaca.
0

__ L
xz—m, F(x)—\/5

rae x, =

 Jnpg

3navenue Gpynkuuii ['aycca u Jlamnaca HaxoaaTCst M0 TaOIUIIAM.

Ipumep. BepostHocTh «cO0si» B paboTe TeneOHHOW CTAHIMM NMPU KaKAOM Bb3oBe paBHa 0,007 .
[Toctyrmmio 1000 Be130BOB. OnipeieiuTh BEPOSITHOCTD JEBIATH «COOEBY.
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Pemenne: Ilo ycnosuro 3amaun n =1000, m =9, p =0,007 . IToCKOABKY 7 - TOCTaTOYHO BEJIHUKO, P -

JIOCTaTOYHO MaJjo (npq < 7), TO IJs BIUUCHEHUS B, (9) MOJKHO HCTIOJIB30BaTh popmyiy [lyaccona.

9 -7

7
HNmeem a =n >xp =1000 0,007 =7, otkyna B, (9) »

»0,1014 .

IIpumep. BeposTHOCTH TOro, 4To MpU AaBTOMATHYECKOW IITAMIIOBKE M3JEIUN OTACIBHOE HU3/EIINE
OKakeTcst OpaKoBaHHBIM, MMOCTOsIHHA U paBHa 0,05. KakoBa BeposTHOCTH TOTO, uTO B maptuu u3 1000

n3nenuit poBHo 40 okaxkeTcst OpakOBaHHBIMU?
Pemenne: Ilo ycnosuro 3amaun n =1000, m =40, p =0,05, g =1- p =0,95. Teopernuecku MOKHO

ucnonb3oBath Gopmyny bepuymin. OnHako MOIy4YyeHHOE BBIpaKEHHE OYAET CIMIIKOM TIPOMO3JKO,

[103TOMY ynoOHei IIPUMEHUTH JIOKAJIBHY IO bopmyiy Myagpa-Jlamnaca.
(npq =1000 0,05 0,95 =47,5 > 20). Tax KakK Jnpq =+/47,5 » 6,829, TO

 _40-10000,05 _ 40~ 50

J47,5 6,892
(3HaueHue GyHKIUU HAXOAUM Mo Tabnuie). CienoBaTensHoO,
P 0,1394

1000 (40) » \/41775 X (- 1,45) »

»-1,45.§ (x)5 (-1,45)= (1,45)»0,1394

0,02

IIpumep. BepostHOCTh MomanaHus B Ledb U3 CKOPOCTPEIBHOIO OpPYAHs MPH OTAEIBHOM BBICTpENE
paBHa 0,75. HaifTH BepOSATHOCTH TOr0, yTO Ipu 300 BHICTPENIOB YMCIIO Nonaaanuil Oynet He MeHee 210,
HO He 6osee 2307

Pemenune: Ilo ycnoBurwo 3anauum n =300, p =0,75,q =1- p =0,25, m, =210,m, =230. Hua

Haxoxaenus BepositHoctd P, (210 £ m £ 230 ) Bocmonb3yemcst mHTErpaibHoi (opmyioir Myaspa-
p 300

Jlammaca.
n>p =3000,75 =225, \Jnpg =4/30030,75%0,25 =,/56,25 » 7,5, Torna
- . 230- 22
p 2210-225 _-15 v, =202 5 67
56,25 7,5 56,25 7,5
CrnenoBaTeibHO,

Py, (210£m £230) =F (0,67)- F (-2) =F (0,67)+F (2)=0,2486+
+0,4772 =0,7258

3agaum U ynpaKHeHHs:

Brumamenvno npoumume ycnosus 3aoadu u evibepume HysxicHyro ¢opmyny (bepnynnu, Ilyaccona unu
Myaspa-Jlannaca)

1. 3aBox msroroBuTeds oTmpaBuia Ha 0azy 12000 moOpokauecTBeHHBIX u3Aenuid. UYucno wmzmenwit
MOBPEXJICHHBIX MIPU TPAHCHIOPTUPOBKE, cocTaBisieT B cpeaHeM 0,05% . HaliTu BeposITHOCTH TOTO, 4TO

Ha 0a3y OCTYIIUT: a) He O0Jiee TpeX MOBPEKICHHBIX U3/ACNNIA; 0) XOTs OBl 1BE MTOBPEKICHHBIC.
2. BeposTtHocTh nosiBiaeHus coObITHS A B KaxxaoM u3 900 He3aBUCUMBIX UCTIBITaHUH paBHA p =0,8.

Haiitu BeposiTHOCTB TOTO, 4TO COOBITHE A Tpou3oiaeT: a) 750 pa3; 6) 710 pas.

3. Bcxoxectp ceMsH naHHoro pacreHus pasHa 0,9. Haiitu BepodtrHocts Toro, uro u3z 900
MTOCAYKEHHBIX CEMSH YMCJIO MPOPOCHINX 3aKaroueHo Mexay 790 u 830.

4. MunieHb COCTOUT U3 TPEX MONAPHO HENepeceKaroluxcs 30H. [Ipy oqHOM BBICTpese 10 MUILEHU
BEPOSATHOCTh MOMAJAaHUs B MEPBYIO 30HY Ui AaHHOro crpenka 0,5. s BTOpoil M Tpered 30H 3Ta
BEPOSITHOCTh COOTBETCTBEHHO paBHbI 0,3 u 0,2. Ctpenok npon3BoauT 6 BeICTpeNnoB 1o MuieHu. Haiitu
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BEPOSITHOCTh TOTO, UTO MIPU ITOM OKaXXeTCs 3 MOMalaHus B IEPBYIO 30HY, 2 MOMaAaHus BO BTOPYIo u |
MOTIaJJaHUS B TPETHIO 30HY.

5. BeposaTHOCTH BBIXOZA U3 CTPOS OJHOTO 3JIEMEHTA YCTPOMCTBA, B TEUEHUH t 4acoB pabOThI, paBHA
0,002. KakoBa BeposSTHOCTH TOTO, 4TO 3a Bpems t u3 1500 He3aBHCHMMO pabOTArONIUX DJIEMEHTOB
BBIAJIET U3 CTPOsL: a) 4 aneMenTa; 0) He Ooee AByX JIEeMEHTOB?

6. Ckonpko pa3 ¢ BeposTHocThio 00,0484 MoOXHO oOXHMmaTh TmosiBIeHUs coObiTus A B 100
HE3aBUCUMBIX UCTIBITAHUSX, €CJIM BEPOSITHOCTh €0 MOSIBJICHUS B OT/ICJIbHOM UCIIbITaHUU paBHa 0,5.

7. BeposATHOCTH NOSIBIIEHUSI COOBITUS A B KakJ1oM U3 900 He3aBUCHMMBIX HCIIBITaHUN paBHa p =0,8.

Haiitu BeposiTHOCTB TOTO, 4TO cOOBITHE A Tipou3oiiner He meHee 710 pas u He Gonee 740.

8. JIBa paBHOCWIJIbHBIX IlIaXMaTHCTa UTPAIOT B IIaXMaThl. YTO BEpoOsATHEE: a) BHIUTPATh OJIHY MAPTUIO
U3 JIBYX WM JBE MapTHH U3 YEThIpeX; 0) BEIUTPaTh HE MEHEE JIBYX MapTHl U3 YEThIPEX WM HE MEHEe
Tpex naptuii u3 natu? Huubr BO BHUMaHWE HE TPUHUMAIOTCS.

9. BeposTHOCTH AOMYCTUTH OMKMOKY MpU HAbOpe TekcTa, cocrosimero u3 1200 3HaKOB, COCTABISET
0,005. HaifTi BEpOSITHOCTH TOTO, YTO TIpH Habope OyneT aomyiieHo: a) 6 omubok; 0) XoTs Obl 0JHA
omuoKa.

10. B ropoge N wu3 kaxabix 100 cemeit 85 uMeroT 11BeTHbIE TeNeBU30pbl. KakoBa BEpOSTHOCTH TOTO,
yto U3 400 cemeit 340 UMEIOT TaKUE ke TEIECBU3OPHI.

11. xakoBa BEpOSITHOCTH TOTO, YTO M3 2450 jamm, OCBEIIAIINX YJIUIlY, K KOHIIY Tofa OyayT roperb
ot 1500 mo 1600 namn? CyurtaTh, 4YTO KakJas jJamra OyAeT ropeTb B TEUEHHH T'ofla C BEPOSITHOCTHIO
0,64.

12. B cembe 6 nereit. HaifTu BeposITHOCTb, UTO B JAHHOM CeMbE HE MEHEE JBYX MaJbYMKOB, HO HE
6osee yeTpipex. CUUTaTh BEPOATHOCTH POXKICHUS MalbuuKka U 1eBovKH 0,5.

IIpakTnyeckoe 3ansiTHe 7. 3aKOH pacnpeaejeHUs CJIYy4ailHON BeJTUYHHbI.

Hean: ¢dopmupoBaHHe NPEICTABICHUA O CIIOCO0AX MOCTPOCHMS 3aKOHA  pacHpeiesCHHs
CIIy4ailHON BEJINYMHBI.

Teopernyeckas 4acThb:

Hapsiny co ciayualiHbIMU COOBITUSIMH, OJJHUM W3 OCHOBHBIX IOHSITUH TEOPHUH BEPOSTHOCTEH
SIBJIIETCS TIOHATHE CIy4allHOM BEJIMYMHBI — BEJIMYMHbBI, YUCJIECHHOE 3HAUEHUE KOTOPOH NpUHUMAET
pa3/InyHbIe 3HAYEHUS B 3aBUCUMOCTH OT pe3yJibTaTa CTOXAaCTHUYECKOrO0 JKCIEPUMEHTa WM OIbITA.
[Ipumepamu ciryyaliHBIX BEJIMYMH MOTYT SIBISTBHCS: YUCIO JOPOKHO-TPAHCIIOPTHBIX ITPOUCIIECTBUM 3a
CYTKH; KOJINYECTBO CTYJEHTOB, OIO3JABIIMX HA 3aHATHS; YUCIO JNAKTWIOKAPT, MOCTYNHBIIMX B
T€YeHHe JHSA Ha HKcnepTtusy. IIpuBeneHHblE NpUMEpbl XapaKTEPU3YHOT CIy4alHbIE BEIMUYUHBL,
MMEIOIINE KOJWYECTBEHHBIE IMapaMeTpbl, T.€. M30JMPOBAHHBIC 3HAYEHUA C ONPEIEICHHBIMHU
BEPOATHOCTSIMU. Takue cilydaiHble BEIMYMHBI HA3bIBAIOT IUCKPETHBIMU.

Ho ecnu oueHWTh KOJWYECTBEHHO Kak IUCKpeTHYI BeauuuHy yucio JTII, To Benmuumna
HMHTEpBaJla BPEMEHU MEXIy IocieqoBareabHbiMiu MoMeHTamMu Hanuuust JTII Moxer mpuHuUMAaTh
ar000€e 3HaUYeHUE B HEKOTOPOM BPEMEHHOM HHTEpBaje — €CTh HEMPEPhIBHOE MHOKECTBO BO3MOKHBIX
3HAUEHUI paccMaTpUBAEMOM BEJIMUUHBL. Takue BEJIMUMHBI HA3bIBAIOT HENPEPBHIBHBIMHU.

3axonom pacnpeoenenuss TUCKPETHOW CITyYalfHOW BEJIMYMHBI HA3bIBAIOT YHCIIO €€ BO3MOXKHBIX
3HAUEHUN M COOTBETCTBYIOLIMX MM BeposTHOCTEH. /[l mpumepa, eciau B3ATh MOHETY M B TEUEHHUE
HEKOTOpPOTo BpeMeHHU NoadpackiBaTh ee, HanpuMmep 20 pa3, TO B 3TOM CiIy4ae MOTYT ObITh CUTYyallUH,
yro Bce 20 pa3 MoHeTa Oyzaer oOpaiieHa K BaM repooM, uiu Becero 19, 18 u 1. 1. pas, BIJIOTH 10 TOTO,
YTO MOXET BbIMacTh 20 pa3 u pemka. MOXXHO BBIYUCIUTh BEPOSATHOCTh TOTO, YTO CIydaiiHasl BEJIMYMHA
BBINAJICHUs] repba MpUMET 3HA4YeHUs OT HyJs A0 aABaauatu. Ho, kak HaM U3BECTHO, BEPOSITHOCTH
MOSIBJICHUSI TepOa WK pelIky OJ1Ha U Ta ke M paBHa 1/2. Torga BepoaTHOCTH MosABIeHUs repda 0, 7, 8
pa3 u coOTBETCTBEHHO peuiek — 14, 13, 12 pa3 OyayT paBHbI nosiBienuto repba — 14, 13, 12 paz u
COOTBETCTBEHHO 0, 7, 8 pa3 — pemku. Takum o0pa3zom, JUisl JTUCKPETHOM CIydyallHOM BETMYHMHBI
CYLIECTBYET OIpPENIEICHHBIA 3aKOH paclpeieieHus, KOTOPhI MOXET OBbITh 3aJaH Tpaduyueck,
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aHAJIMTHYECKU U TabauuHo. B MOCJICOHEM CJIydac 3TO paCpCACIICHUC 3a1aCTCs TaGJII/I‘-IHO, A€ B OJHOM
CTOJ'I6LI6 3aIllMCaHbl BC€ BO3MOKHBIC 3HAUYCHUA CquaﬁHOﬁ BCJIMYMHBI, 4 B JPYT'OM - COOTBECTCTBYIOIIHE
UM BCPOATHOCTH.

Ypcio BeIaJicHUN repba BeposTHOCTB Ywucao BeINAACHUN PEIIKU
0 0,000 20
1 0,000 19
2 0,000 18
3 0,001 17
4 0,005 16
5 0,015 15
6 0,037 14

3agaym U ynpaKHeHHs:

CocTaBuTh 3aKOH pacHpeielIeHNUs BEPOSITHOCTEH ciiyyalfHOW BETUYUHBI X, €CIIH:
1) BepoATHOCTH pabOTHI KaXIOTO U3 YeThipex aBToMoOmiel aBromapka OBJl ropona YpromnuHa 6e3
IIOJIOMOK B TEYEHHE ONpeNeeHHOro BpemeHu paBHa (,9; ciywaiiHas BenuunHa X — YHCIO
aBTOMOOMIIEH, paboTaBIINX OE€30TKA3HO;

2) BEpOSATHOCTh pOXJeHUs Maipbuuka paBHa 0,5; cioyuaiiHas BelWYMHA X — YKUCIO MAaJIbYUKOB B
CEMbSIX, UMEIOIUX YETBIPEX ACTEH;

3) BEpOSATHOCTbH TOTO, YTO MOKYMATeIb COBEPIUIUT NOKYINKY B Marasute 0,4; ciydaiiHas BenuuuHa X —
YHCJIO MOKyIaTeNed, COBEPIIMBILNX ITOKYIIKY, €CJIM Mara3uH NOCETUIIO 3 MOKyIaTes;

4) BeposATHOCTH BbIMajeHusi repdba mnpu Opocanuu paBHa 0,5; ciayyaiiHas BenuuMHa X — YHUCIO
BbINaeHUi repOa, ecau MoHeTa OpoleHa 5 pas;

5) B norepee Ha Kaxzable 100 OwieroB npuxogutcss 15 BbIUTpHILEH (KOJIMYECTBO M pa3Mep
BBIMIpBIILICH IpHUBEACHBI B Talnuie), cilydailHas BedMYMHa X — pa3Mep BBIMIPbINIA B JOTepee,
MIPUXO/SIErocss Ha OJUH OuJeT;

Pa3mep BoIMrphiiia, $ 20 5
KonnyecTBO BRIMTPHIIICH 1 4 10

6) cpemu 10 jnoTepeliHbIX OMIETOB MMeeTcs 4 OUJIET C BHIUTPHIIIEM, Haylady MOKYIMAKT JBa OWIIeTa;
ClTy4aifHasi BeTUYMHA X — YUCIIO BBIUTPHIIIHBIX OWJIETOB CPEAH KYIUICHHBIX;

7) OackerOoymcT nenaeT Tpu mTpadHBIX OpPOCKa, BEPOSTHOCTH TMOIMAMAaHUS MsS4a B KOP3WHY TIPH
KakoM Opocke paBHa 0,7; ciydaiiHasi BeTUIrHA X — YUCIIO TONAJaHUi MI4a B KOP3UHY;

8) B mapTuM U3 25 KOKaHBIX KYPTOK 5 UMEIOT CKPBITHIN Ae(PEeKT, MOKYyNaloT TPH KypPTKH; ClydaiHas
BEeNUYMHA X — YUCIIO 1e(DEKTHBIX KYPTOK CPEIH KYIUICHHBIX;

9) BepOATHOCTH TOTO, YTO TMPU COCTABJIICHUH OYXTaJITEPCKOro OaiaHca JomylieHa omudka, pasHa 0,3;
ayJUTOpy Ha 3aKII0YEHUE MPEICTABICHO TpH OanaHca MpeanpusTHs; CllydyaiiHas BEIMYMHA X — YHCIIO
MOJIOKUTEJILHBIX 3aKITI0YCHHH Ha IpoBepsieMble OallaHCHI;

10)u3 20 3aKkJIIOUYEHHBIX, HAXOAALIUXCS B CIEIACTBEHHOM H30JIATOPE, YETBEPO — MOJIOKE 25 JIET;
MIPOM3BOJILHO BHIOMPAIOT 2 3aKIIOYEHHBIX; CIydaiiHasl BEIMUMHA X — YUCIIO 3aKIIFOYCHHBIX MOJIOXKE 25
JeT cpeay BEIOpaHHBIX.

IIpakTnyeckoe 3anaATHe §. BpluKMcieHHe 4YHCI0OBBIX XAPAKTEPUCTUK JUCKPETHOM
CJIy4aiiHO# BeJTUYMHBI.
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Hean: dopMupoBaHue NpeACTaBICHUH O 3HAYEHUM M CHOCO0AX BBIYHMCICHUS YHUCIOBBIX
XapaKTEPUCTHUK JUCKPETHOU CIIy4allHOW BEJIMYUHBI.

Teoperuyeckast 4acThb:

XapakTEepUCTUKON CPEIHEr0 3HA4YCHUs CIy4allHOM BEJIMYUHBI CIYKUT MaTEMAaTHYECKOE
OXMJaHHe. MaTeMaTU4eCKUM OKHUJAHUEM JHMCKPETHOM CIIy4allHOM BEIWYMHBI Ha3bIBAIOT CyMMY
IIPOM3BENICHUI BCEX €€ BO3MOKHBIX 3HAYCHUM Ha UX BEPOSITHOCTH:

M(X) = X1P1 + Xop2 + .. -+ann-

Jlucnepcueii ciy4yaiiHOM BenMuuMHbI X HA3bIBAIOT MAaTEMAaTHUYECKOE OXXHJIaHME KBajpara
OTKJIOHEHHSI CITy4yaifHOM BETMYMHBI OT €€ MAaTEeMaTUYECKOTO 0KHIaHUs:

D(X) = M(X - M(X))*.
Cpeonum Keéaopamuueckum OMKIOHeHUeM CIIyYallHOW BEJIMYMHBI HA3bIBAIOT KBaJPaTHBIN
KOPEHb U3 TUCIIEPCUU.

3agaum u ynpaxkHenusi: [[ns ciydaiiHOW BENMYMHBI M3 3a/lay MPAKTHYECKOTO 3aHATHsS 7 HAWTH ee
MaTEeMaTUYECKOe 0KUIaHHE, TUCIIEPCUIO U CPEIHEE KBAIPATUUECKOE OTKIOHEHHE.

IIpakTuyeckoe 3aHsaTHe 9. DYHKUMH pacnpedejeHUsi M IUIOTHOCTH pacrnpeaeieHust
BEPOATHOCTEN HeNMpPepPbIBHBIX COAYYAWHBIX BeJIMYUH, HX CBOMCTBA.

Heab: GopmMupoBaHue OCHOBHBIX MPEICTABICHHWA O HA3HAYCHHH M CIIOCO0AX BBIYMCIICHUS
(byHKIMI pacripeieieHus ¥ TNIOTHOCTH HETPEPHIBHOM CITyYaitHOW BEIMYUHBI.

Teopernyeckas 4acThb:

JIns HempepbIBHOW CIIy4yallHOM BEJIWYMHBI TEPSET CMBICT IOHATHE BEPOATHOCTH KaXKIOTrO
KOHKPCTHOT'O 3HAYCHHSA, ITOCKOJIBKY TaKHUX 3HA4YCHUU GCCKOHe‘-IHO MHOI'0, 1 U3 yCJIOBHU, 4YTO CyMMa
BEPOSITHOCTEH BCEX 3HAYCHHWH paBHA 1, CIEIyeT, YTO BEPOATHOCTh KAXKIOTO (UKCUPOBAHHOTO
3HA4YCHHA paBHA HYIJIIO. HOBTOMY OCHOBHBIMHU XapPAKTCPUCTHKAMH, OIHCHIBAOIIUMHA IIOBCIACHUC
HENPEPhIBHON CIy4yallHOW BEJIMYMHBI, SBISIOTCA (yHKyus pacnpeodenenus (MHTErpajibHas (QYHKIHUS
pacmpeneneHusi) U HIOMHOCMb  pachnpedeiienus  BEPOSTHOCTEH  (IJIOTHOCTh  BEPOSITHOCTH,
muddepeHnranbaas GyHKIMS pacpeaesIeHus).

OyHKIUA paclpenesieHus F (x) MPECTaBIsET cO00M BEpOSITHOCTH TOTO, YTO CllydaiiHas
BEJIMYMHA IPUMET 3HaYCHHUE, MEHbIIIEE apryMEHTa 9TON (PYHKLUU:
F(x) =P{X <x}.

[110THOCTH BEPOSITHOCTH (IUIOTHOCTDH pacrpesesieHus) f (x) saBisercs nepBoil NPOU3BOAHON OT

(GyHKIMK  pacrpeesieHus: f (x) =F '(x). I'papux  pyHKIHUH f (x) Ha3bIBAIOT  KPUBOL

pacnpeoenerusl.
[ToHsITHE BEPOSTHOCTH COXPAHSETCS JUIsI HETIPEPHIBHOM CITydaifHOM BETMYMHBI KaK BEPOSTHOCTD
ee  TOmaJaHus B HEKOTOPBIA  HWHTEpPBaJ,  KOTOPYH  MOXKHO  ONPENCIIUTh  Tak:

P{a<X<b} :F(b)'F(a) Win P{a<X<b}:0f(x)dx.

Ipumep. [I10THOCTD BEPOSTHOCTH CITyYaiHON BEIMUMHBI X HMEET BHI:
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i 0, x£0,
fx)=tC@2x- x?), 0<x<2,
Lo, X2 2.
Haiitu:

1) C; 2) F(x); 3) P{0,5< X <1,5}.

Pemenne. 1) M3 ycnoBuss HOPMUPOBAHHOCTH IUIOTHOCTH BEPOSATHOCTU CIEAYET, 4YTO

+¥
(‘)f (x)dx =1. B yamen ciydae
-¥

L (2x- xP)dx =C(x* - ¥*[3)] =C(4- 8/3) =4C/3 =],

0

OTKyZJa C :3/4.

2) CBs3b MEXIY F(X) u f()C) 3a1aeTCs (I)opMynoﬁ F(X) — éf(t)dt
-y

[TosTomy tipu X £0 F(x) = G)dx =0,
-¥
3% ) 3., 1,
mpu 0 < x <2 F(x) ==¢2t- t")dt =x"- —x7,
4, 4 4
3° !
amsg x> 2 F(x) :Z‘d%- tz)dt+‘d)>dx =1.
0 2
i 0, x£0,
13, 1,
CrnemoBatenbHO, F(x) :-I’-Zx - Zx , 0<x<2,
|
t I, x32.

3% 2 3(2 a3/,
3)  P{0S<X <15 == ¢y2x- x)dx ==’ - x*/3)" =0,6875.
4 = 4 0,5
3agauu U ynpakHeHust
1.T110THOCTb BEPOSTHOCTH HENPEPHIBHOM CIIydYaiHOM BETMUMHbl X HMEeT BUJL:
fax®, -3<x<0,

f(x) =]

t0, B OCTaNBHBIX CITydasXx.

a) Haiitu 3nauenne mapamerpa . 0) Iloctpouts Tpaduk GyHKINU pactpencieHHs F (x)
B) HaifTi BeposITHOCTB TOTO, UTO CilydaiiHasi BeIMdMHa X MHpHMET 3HaueHHs U3 uHTepBana (—1; 1).

2.JI10THOCTB BEPOSITHOCTU HEMPEPBIBHOM CITydyalfHOM BETUMYMHBI X umeer BUJ:
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0, x£2,
J(x) =

ax'g/z, x>2.

— 4

a) Haiitn 3nauenne mapamerpa d .
0) [TocTpouts rpaduk GyHKIIUN pacpeieICHUsI.

B) HaliTu BepoATHOCTH TOTO, 4TO CiIy4ailHas BEIMYMHA X IIPUMET 3Ha4Y€HUs U3 uHTEepBana (3;

4).
X, X,.K, X,

3. HeszaBucumbie ciiydallHble BEJIMYHUHBI MMEIOT HOPMAaJbHbIA 3aKOH

pacupeacsiCHuA C IapaMCTpaMu m _1 , S = v 2 . PaCCManI/IBaCTCH cnyqaﬁHasI BCJIIMYHHA

Y =X, +X, +K + X,
. C IIOMOIIBIO  HCPABCHCTBA YeOrnI1IeBa OOCHUTb BCPOATHOCTHU

P(3<Y <13} P{|Y-8[>8}

4. IT10THOCTH BEPOATHOCTH HEMPEPHIBHOM CITyYaHON BETUYUHBI X umeer BUJ:
fax(4- x), 1 <x <4,

f(x) =]
10, B OCTAJIBbHBIX CIy4dasx.

a) Haiitu 3nauenne napamerpa d .

6) ITocTpouts rpaduk GyHKINU pacTpeaeICHHUS.

B) Haiitu BeposTHOCTB TOrO, 4TO Cciy4aiiHas BeIMYUHA X IpUMET 3HaueHus U3 uHTepBaia (3;
5).

5.CnyuaitHas BenmumHa X MMeeT HOPMalbHBIA 3aKOH pacrpeseieHus. H3BecTHO, 4TO

M (X ) =-2 , D (X ) =1. Haitru: a) TIOTHOCTh BEPOATHOCTH CIydYaifHON BeNMUMHEI X U ee
sHavenms B Toukax X =- 1, x =0, x =2; 0) BEpOSITHOCTH P{-Z <X< O}, P{X > 1}.

IIpakTnyeckoe 3anaTue 10. UmncioBble XapaKTePHCTHKH HENPEPBIBHBIX CJIOYy4YalHBIX
BEJIMYMH.

Hean: dopmupoBaHHE OCHOBHBIX MPEACTABICHUNA O HAa3HAYEHWU U CIIOCOOAX BBIYMCICHHS
YHUCJIOBBIX XaPAKTEPUCTHUK HEMPEPHIBHOMN CIIy4allHOM BEIIMUNHBI.

Teopernyeckas 4acThb:

JIist HenpepbIBHOM CIIy4ailHOM BEIWYMHBI MAaTEMAaTUYECKOE OXKUIAHUE, JUCIEPCUS U CPEIHEe
KBaJ[paTHUECKOE OTKJIIOHEHUE ONPEACIAIOTCS CIeIyIOIUM 00pa3oM:
+¥ +¥

M(X) = ()dx, D(X) = f(x)dx- (M(X))", s (X)=D(X).

Ipumep. [II0THOCTH BEPOATHOCTHU CIIy4ailHOM BeIMUMHBl X HMMEET BHJL:

i 0, x£0,
f(x) =1 C2x- x?), 0<x<2,
Lo, x3 2.
BerauciauTs: M(X)a D(X): S (X)
Pemenue:
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37 ) 1 .8 3
M(X)==x(2x- x*)dx ==¢=x* - —x* 1 ==(16/3- 4)=1;
() =4 O e =g v g 21634
2
D(X) =%(‘ycz(2x- x*)dx - 1 =% (x“/z- 5[ -1 :%<8- 32/5)- 1=0,2;
0 0

S (X) =4/0,2 » 0,447.

3ajauu u ynpaxKHeHus :

1.TI10THOCTb BEPOSTHOCTH HENPEPHIBHOM CIIydYaiHOM BETMUMHbl X HMeeT BUJI:

fax®, -3<x<0,
S (x) =

t0, B OCTaJBHBIX CIy4Yasx.

Haiitu M (X)), D(X) uS (X).

2. HaiiTu mMaremMaTH4ecKoe OKUJAHUE W JUCIEPCUI0 HOPMAIBHO PACIPEACIICHHON CIydailHOU

BCJINYHMHBI X , €CJIM U3BECCTHO, YTO

P{X <1} =01 P{X >5 =02
[TocTpouTh KpUBYIO paclpeiesICHUs] U HAUTH €€ MAKCUMYM.

3.I110THOCTH BEPOSTHOCTH HEMPEPHIBHOM CITy4aiHOW BETUYMHBI X umeer BUI:

0, x£2,
S(x) =

-9/2
Haiitu M(X), D(X) uS (X)

—r——ts

ax 7, x>2.

IpakTnyeckoe 3ansiTue 11. BappanunoHnnbie psiibl M X rpaduyeckoe u300pakeHue.

Heab: popmupoBaHre OCHOBHBIX MOHATHI MaTEMaTUYECKOW CTATHCTUKH.

TeopeTnyeckas 4acThb:

MareMatuueckasi CTaTUCTUKA 3aHUMAETCS YCTAHOBJIEHHUEM 3aKOHOMEPHOCTEH, KOTOPBIM
MOJYMHEHBl MAacCOBble Cy4yaiiHble SBJICHMS, Ha OCHOBE OOpabOTKHM CTATUCTUYECKUX JAHHBIX,
MOJIyYCHHBIX B pe3yJbTare HaOmoneHui. [[ByMs OCHOBHBIMU 3aJjauaMy MaTEeMAaTHYECKON CTaTUCTUKH
SABJISIFOTCS:

- oTpezieTieHre CIoco00B cOOpa M IPYHIMHUPOBKH ITUX CTATUCTUYECKHUX JIaHHBIX;
- pa3pa0oTKa METOJOB aHalM3a IOJYYCHHBIX JAHHBIX B 3aBHCHUMOCTH OT LieJeil uccieloBaHUs, K
KOTOPBIM OTHOCATCS:

a) OIICHKa HEHU3BECTHOM BEpPOSTHOCTU COOBITUS; OLIEHKAa HEW3BECTHOM  (yHKUUU
pacnpeneNeHus; OLEHKa 1apaMeTpOB PaclpeAeIeHus], BU KOTOPOro U3BECTEH; OLIEHKA 3aBUCUMOCTH
OT JIPYTUX CIIyYalHBIX BEJTUYHH H T.1I.;

0) mpoBepKa CTaTUCTUYECKUX TMIIOTE3 O BUAE HEM3BECTHOT'O PACIPECNICHHs WM O 3HAUYCHHSIX
MapamMeTpoB U3BECTHOTO paclpeiesIeHusI.

Jis pemieHust 3TUX 3a7ady HEOOXOIMMO BBIOpaTh M3 OOJIBIION COBOKYITHOCTH OJHOPOJIHBIX
00BEKTOB OIrPaHUYEHHOE KOJIMYECTBO OOBEKTOB, MO pe3yJbTaTaM M3yYeHUs] KOTOPBIX MOXHO CAENaTh
MIPOTHO3 OTHOCUTENHHO UCCIIEyeMOTo MPU3HaKa 3TUX 00BEKTOB.
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OmnpenenyiM OCHOBHBIE TIOHATHS MATEMAaTHUYECKON CTaTHCTUKU.

Ienepanvras co6oKynHocms — BCE MHOYKECTBO MMEIOLIUXCSI OOBEKTOB.

Bvibopka — Habop 00BEKTOB, CIlydyaifHO OTOOPAaHHBIX U3 FeHEPATLHONW COBOKYITHOCTH.

Obvem eenepanvHoli cosokynHocmu N H  00bem 6blOOpKU N — YUCIO OOBEKTOB B
paccMaTpuBaeMOl COBOKYITHOCTH.

Bupl BEIOOpKH:

[ToBTOpHAs — KaXXIblii OTOOpPAHHBI OOBEKT IMEpea BHIOOPOM CIEAYIOMIETO BO3BpAIIACTCS B
TeHEePAIbHYI0 COBOKYITHOCTb;

BecnoBTropHas — 0TOOpaHHBINA OOBEKT B TEHEPATHHYIO COBOKYITHOCTD HE BO3BPAIIIACTCS.

Jliist TOoro, 4ToOBl TIO MCCIIEAOBAHUIO BHIOOPKH MOXKHO OBIJIO C/IeiaTh BHIBOIBI O MOBEICHHH
MHTEPECYIOIIET0 HAc NpU3HAKAa T'€HEPaJbHOM COBOKYIHOCTH, HYXHO, YTOOBI BBHIOOpKA IMPaBHIBHO
NpeJCTaBisia TPOMOPIUN TeHEePATbHOW COBOKYITHOCTH, TO €CTh OblIa penpe3enmamueHoll
(mpencTaBUTENbHOM). YUWTHIBas 3aKOH OOJIBIIMX YHCEN, MOXHO YTBEpXKIaTb, YTO 3TO YCIIOBHE
BBITIOJTHSICTCS, €CITU KaXIAbli OOBEKT BBIOpAH CIy4ailHO, MpUYEM IS JH000TO 00BhEKTa BEPOSITHOCTH
HIOTIACTh B BEIOOPKY OMHAKOBA.

[TycTs mHTEpECYIOMIAs HAC CydaliHas BeTndruHa X MPUHUMAET B BEHIOOPKE 3HAUCHHUE X| Ny pas,
k

Xy — My Pa3, ..., X, — N, pa3, IpuueM g n, =n, rae n — obbem BeOOpKkH. Torxa HabmogaeMbie
i=

3HAUEHUS CIy4yallHOW BEJIMYUHBI X|, X2,..., Xx HAa3bIBAIOT BapHaHTaMHU, a Ny, Ny,..., Ny — YaCTOTAMH.

Ecmu pazmenuth Kaxayl 9acToTy Ha OObeM BBIOOPKH, TO MOIYYUM OMHOCUMENbHbIE YACMOMbl

[locnenoBarenbHOCT,  BapuaHT, 3alMCaHHBIX B  TOPAJIKE  BO3PACTAHMS, HA3bIBAIOT
BapUAIlMOHHBIM DPSIOM, a MEepeYeHb BAapHAHT M COOTBETCTBYIOIIMX MM YacTOT MJIM OTHOCHTEIIbHBIX
YaCTOT — CTATUCTUUYECKUM PSIOM.

IIpumep 1:

[Tpu nposenenun 20 cepuii u3 10 GPOCKOB UTPANBHON KOCTH YHCIIO BBINIAICHUH MIECTH OYKOB
okaszanoch paBubiMm 1, 1,4,0,1,2,1,2,2,0,5,3,3,1,0,2,2,3,4, 1.

CocraBum Bapuanuonabii psm: 0,1,2,3,4,5. Cratuctudeckwii psig Juisi aOCONIOTHBIX U
OTHOCHUTEIBHBIX YaCTOT MMEET BHI:

X, ] 1 2 3 4 5
. 3 f 5 3 2 1
w, 014 0,3 0,25 014 01 0,05

Ecnu wuccnemyercss HEKOTOPBIA HEMpEpBIBHBIA TMPU3HAK, TO BapUAIIMOHHBIM pAI MOXET
COCTOSITh W3 OYEHb OOJBIIOrO KOJMYECTBA YHWCelN. B 3TOoM ciiydae yao0Hee UCIOIb30BaTh
IrpyNIUPOBAaHHYIO BHIOOPKY. i ee moiydeHus: UHTepBall, B KOTOPOM 3aKJIIOUEHBI Bce HaOII0gaeMble
3HAUEHUS TPU3HAKA, PA30MBAIOT HA HECKOJIBKO PAaBHBIX YACTHYHBIX MHTEPBAJIOB JUIMHOHM h, a 3arem
HaXOMSAT AJISl KaKJO0T0 YaCTUYHOI'O MHTEpBAJa N — CyMMY YacTOT BapUaHT, MOMABIIUX B 1-i HHTEpBaJl.
CocraBiieHHass TO 3TUM pe3yjbTaTaMm TaOMUIAa HA3BIBACTCS ZPYNNUPOBAHHLIM CIMAMUCTIUYECKUM
PpAOOM.

JUis HarmsAHOTO MPECTABICHUS O MMOBEICHUH HCCIeyeMOM CllydaifHON BEIMYMHBI B BHIOOPKE
MOKHO CTPOUTH paziuuHble Tpaduku. OIUH U3 HUX — MOJUTOH YacTOT: JIOMaHas, OTPE3KU KOTOpOil
COCIMHSIIOT TOYKH C KoopAauHaTamu (X;, np), (Xz, my),..., (Xx, Ng), TA€ X; OTKIAABIBAIOTCS Ha OCH
abciuce, a n; — Ha ocu opauHaT. Ecam Ha ocW OpIWMHAT OTKIIANBIBAaTh HE aOCONIOTHBIE (N;), a
OTHOCUTEJBHBIE (Wj) YACTOTBI, TO MOJTYYUM MOJUTOH OTHOCUTEIBHBIX YacTOT.

DTarbl NEPBUIHON 00pabOTKH BRIOOPKH:
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1.PamxupoBaHre OMBITHBIX JAHHBIX (PACIOJIOKEHUE 3HAYCHUN TNpPU3HAKA MO YOBIBAaHHWIO WU
BO3pACTaHUIO).

2.YactoTHplii aHamu3 (TOCTPOEHUE CTATUCTHUYECKOTO psjia, OMPEIEICHHE OTHOCUTEIbHBIX
4acToT).

3.I'pynnupoBka (4acToTHAst TAOYISAIUS BEIOOPKH).

3agauyu U ynpaKHeHusl:

1. Nmerotcs cnenyromue aaHHbie 00 ycneBaeMocTd 20 CTYJIEHTOB TPYIIIBI 10 CTATHUCTHKE B
neTHIo ceccuto: 4,4, 3,5,2,2,5,3,3,3,5,3,2,4,3,2,3,5, 5, 4. lloctpoiiTe: psn pacrpeaecieHus
CTYJICHTOB I10 0ajyiaM OLICHOK; PSIJT paclpeesICHHsI CTYICHTOB I10JI YPOBHIO YCIIEBAEMOCTH, BBIJICIUB B
HEM JIBe TPYyMNbl CTYACHTOB: HEYCIIEBAIOIIME M YycreBawommue. M3o00pa3uTe KakIplid U3 PSIOB
rpaguvecKy.

2.IlocTpouTh KpHUBYIO M THUCTOIpaMMY CYMMBI HAaJOTOBBIX HEYIUIAT, 3a(UKCHUPOBAHHBIX IO
YCIIOBHBIM PETHOHAM CTPaHBI, JAHHBIE TI0 KOTOPBIM MPUBEJICHBI B TabauIe (B MITH. pyo0.):

21 43 72 84
22 54 75 32
26 49 77 45
27 53 78 65
28 54 81 12
32 58 83 34
34 61 84 54
37 65 84 34
39 68 88 41

3.lana ucxoHasi BBIOOpKa 110 pOCTY M BECY CTYJE€HTOB IPYIIIbIL:
Focr | 160 | 168 | 175 | 169 | 170 | 169 | 162 | 166 | 163 | 160 | 158 | 173 | 162 | 173 | 136
Bec | 48 | 58 | 69 | 64 | 60 | 70 | 51 | 60 | 67 | 54 | 48 | 38 | 44 | 50 | 36

Onpenennte o0beM BbeIOOpKH. CoOCTaBbTe paHXUPOBAHHBIA W BAPUAIMOHHBIN PSIBI  TIO
Ka)kJIOMy M3 IIPU3HAKOB.

4.IlocTpouTh THCTOrpaMMy HAarpy3KH Ha OJJHOTO CII€A0BATENS IO PacCiI€JOBAaHHBIM YTOJIOBHBIM
JieJiaM 10 JTAHHBIM TaOJUIIbI:

Cozbr 1995 [ 1996 | 1997 | 1998 [ 1999 [ 2000 | 2001 | 2001 [ 2003
Mo osmuun| 63,2 | 49,6 41 31,5 | 323 | 324 | 37,9 | 342 | 362
MB/JI

Ilo M | 17,2 16,9 15,5 15,1 16 17,7 18,2 18,3 19,7
IPOKYPATYPhI

5.Tpu BapuaHTa UCXOJHBIX JAHHBIX TAOJUIBI HHXKE — PE3YJIbTAThl TeJIe(OHHBIX IEPErOBOPOB B
MUHYTaX COTPYJHHKOB TpeX OTICJIBHBIX CIIy>)KO B TeueHue pabouero aHs. TpeOyercss COCTaBUTH

WHTEPBAIBHBIA Psil pacpe/IeIICHHUS.
Ne 1 2 3 4 5 6 7 8 9
BBIOOPKH
Cayxba 1 1,9 2,6 3,1 33 2,1 2,0 4,7 0,9 2,8
Cayxba 2 6,9 1,1 3,6 1,0 7,0 2,1 8,7 1,0 8,0
Cayxba 3 4,7 6,8 3.8 3,1 1,8 7,1 9,2 8,1 4,0
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6. [lana BeIOOpKa 7,3,3,6,4,3,5,1,2,1,3. IloctpouTh BapuanmoHHbIA psa. OnpenenuTs pazMax
BBIOOPKH.

IIpakTyeckoe 3ansTue 12. Boidoopounsblii MmeToa. TouyeyHble OLEHKH.

Hean: ¢dopmMupoBaHHE OCHOBHBIX IOHITUH MaTeMaTHYECKOM CTAaTHUCTUKU Ipu 00paboTke
pe3yabTaTOB YKCIIEPUMEHTA.

TeopeTnyeckas 4acThb:

UucioBble  MOKa3aTeNM, XapaKTEpU3YIOIIME TEHEPAJbHYK)  COBOKYIIHOCTb,  HA3bIBAIOT
napamempamuy, a  YHACIOBbIE  IIOKA3aTelH,  XapaKTEPU3YIOLIME  BBIOOPKY,—  6bI00pPOUHbIMU
xXapaxmepucmukamy WA cmamucmukamy. BbIOOpOYHbIE XapaKTEePUCTUKU SIBIISIIOTCS NPHOMKEHHBIMU
OLICHKaMHM TEHEPAJIBHBIX IapaMETPOB. OJTO BEIMYMHBI CIIy4alHbIE, BapbUPYIOLIUE BOKPYT CBOUX
napameTpoB. OIIEHKHM TE€HEpaJbHBIX MapaMeTPOB IO BHIOOPOYHBIM XaPaKTEPUCTHKAM MOTYT OBITH
TOYEYHBIMU U UHTEPBAJIbHBIMU.

I'eHepanbHble XapaKTEPUCTUKU, WM TapaMeTpbl, MPUHATO 0003HAYaTh OYKBaMH TPEYECKOI0

andaBuTa, a BHIOOPOYHBIE XapaKTEPUCTUKH - JIATHHCKOTO. BeiOopouHas cpeusist X sBIsETCS OLEHKOM
reHEpabHON CcpelHell @, BhIOOpOYHAs IUCIepcHs S,°—OLEHKOH TeHepanbHOM auchepcuu S 2, a
CpelHee KBaApaTMYECKOE OTKIOHEHHE S, — OLEHKOW CTaHJapTHOrO OTKIOHEHUS S |,
XapaKTEPHU3YIOUIETO TeHEPATbHYI0 COBOKYITHOCTb. JTO moyeuHsle oyeHKu, TIPEICTABIISIoONINe co00i He
WHTEPBAJBI, @ YUCIa («TOYKHUY ), BRIYUCIISIEMBIC T10 CITYYaifHON BEIOOPKE.

Tpeoosanus, npedvagiaemoie K MOYEUHBIM OUYECHKAM.

BriOopouHble XapakTepUCTUKU KaK BEJIMYHUHBI ClIydalHbIe, BapbUPYIOIIUE BOKPYT CBOUX
reHepajbHbIX NTapaMeTpOB, B OCHOBHOM HE COBMAJAIOT C HUMH MO a0COMOTHOM BenuuuHe. J{i1g Toro
9TOOBI CTATUCTUUYECKHE OICHKH JABAlId «XOPOIIUE» MPUOIMKEHHS OICHUBAEMBIX MapaMETpPOB,
OHU JOJKHBI yAOBJIETBOPATH OMNpeleleHHbIM TpeOoBaHUsAM. OLEHKU JTOJKHBI YIOBIETBOPATH IO
MEHBIIIEH Mepe CIETYIOINM TPEOOBAHUSIM: OBITh COCTOSITETLHBIMU, 3()()EKTHBHBIMU H HECMEIICHHBIMH.

ToueuyHas OlLleHKa CTaTUCTHKU HAa3bIBACTCA COCMOAMENbHOU, €CIU TPU YBEIUUYEHUH OOBeMa
BBIOOPKM OHA CTPEMUTCS K BEJIMYMHE TE€HEPAIbHOrO MapameTrpa. Tak, Il TeHepajdbHOM CcpeaHeit
COCTOSITETIbHOM OLICHKOM SIBIISIETCS] BHIOOPOYHASI CPEHsIs, AJIsl TeHEepalbHON JUCHIEPCUHN COCTOATENbHOMN
OIICHKOH OyJeT BEIOOpOYHAS TUCTICPCHSL.

Toueunas oneHka Ha3bIBaeTCs 9¢hghekmusHol, €cliu OHAa HMMEET HAUMEHBIIYIO JUCIIEPCUIO
BBIOOPOYHOTO PACTIPEIENICHHS TI0 CPABHEHHIO C JPYTUMH aHATOTUYHBIMU OIICHKAMHU, T. €. OOHAPYKHBaeT
HAaUMEHBIIYIO CIy4YailHyI0 BapUaLUIoO.

OneHka HAa3bIBACTCS HecMeujeHHOol, €CITU MaTeMaTHYeCKOe OXHJIaHHE €€ BbIOOPOYHOrO
pacrpeneneHus COBIaJaeT co 3HaAYEHUEM I'eHEpaJIbHOIO ITapameTpa.

Bri0opounasi cpeanss

[lycTp 1151 M3y4yeHusi reHepalbHOW COBOKYITHOCTH OTHOCHUTENIBHO KOJMYECTBEHHOI'O MpPU3HAKA

X u3BnedyeHa BEIOOpKa 00bEMa n.

BoiGopouHoit cpemHelt X, Ha3bIBAIOT CpeqHee apH(pMETHYEeCKOe 3HAuCHHE IIpH3HAKa
BbIOOPOYHON COBOKYITHOCTH.

Eciu Bce 3HaueHus Xl N X2 geees X IMpU3HaKa BBI60pKI/I o0béMa n pa3jindHbl, TO

n

_X Hxy o,

X

8

n

25



Ecnu >xe 3HaueHuA IIPpHU3HAKa xl N xz geeey xk HUMCIOT COOTBCTCTBCHHO 4YaCTOThI ﬁ ’f; ""fk , TO

&

ax.f
X(, —_i4 .

3ameuaHue. BBI60pO‘-IHa$I CpcaHsiA, HaﬁﬂeHHaﬂ 10 JaHHBIM OI[HOﬁ BLIGOpKI/I, €CThb, OYCBUIHO,

onpenenéHHoe yncio. Eciau jxe u3Bnekarh Apyrue BHIOOPKH TOTO K€ 00bEMa U3 TOM e TEeHepaTbHOMI
COBOKYIIHOCTH, TO BLI60pO‘{Ha$I CpCaHAA 6y,ueT HU3MCHATBHCA OT BBI60pKI/I K BLI60pKe. Taxkum o6pa30M,
BBIOOPOYHYIO CPEIHIOI0 MOKHO pacCMaTpUBaTh KaK CIydyailHYIO BEJIMYMHY, a, CJIEI0BAaTEIbHO, MOXKHO
TOBOpUTb O PaCHpPCUCICHUAX BLI60quHOﬁ Cpe)IHCI\/'I H O YHCIOBBIX XapaKTCPUCTHUKAX ISTOI'O
pacripenenienusi (€ro Ha3bIBaIOT BBIOOPOYHBIM), B YACTHOCTH, O MATEMaTUYECKOM OXKHMJIAHUU U
AUCTICPCUU BLI60pO‘IHOrO pacupeaciICHU.

Boi0opounas nucnepcus
Jlis Toro, 4yToObl OXapakTepHU30BaTh paccesHUEe HaONI0aeMbIX 3HAYEHUH KOJIMYECTBEHHOI'O

NpH3HaKa BBIOOPKH BOKPYI' CBOErO CPEJHEr0 3HAYeHWsA X,, BBOJAT CBOJHYIO XapaKTEPUCTUKY —

BBIOOPOYHYIO JUCTIEPCHIO.
Bri6opounoii qucnepcueii [, Ha3bIBalOT cpepHee apuMETHUSCKOES KBAAPATOB OTKIOHCHHUS

Ha0JIr0JaeMbIX 3HAYEHUI NPU3HAKA OT UX CPEIHEro 3HAYECHHs X, .

Ecmu Bce 3nauenns x|, X, ,..., X,, IPU3HaKa BEIOOPKU 00BEMA N Pa3JIMYHEL, TO

n

9 — 2

a(‘xi-‘x(;
D :i:l

8

n
Ecnu 3HaueHus npusHaka X, X, ,...,X; UMEIOT COOTBETCTBEHHO YacTOTHI f|, f5,..., f; , Ipuuém

fitf,+..+f, =n,T0

Qo ~
—
=

1
=|
=)
p—

3]
~

D :izl

Jlerko «ucnpaBUTHY BHIOOPOYHYIO JUCTICPCHUIO TaK, YTOOBI €€ MAaTEMAaTHIYECKOE OXKUAaHUE OBLIO

PaBHO reHepanLHoﬁ AUCIICPCHUH. I[OCT&TOHHO AJId 9TOr0 YMHOKHUTDH De Ha ,[[p06b . C,Z[CJ'IaB 9TO,

n -
2
MOJTyYUM HUCHPABICHHYIO TUCIIEPCHIO, KOTOPYIO OOBIYHO 0003HAYAIOT Yepe3 S :

k k
[ —_ 2 [ —_ 2
a (‘xi - xe) ﬁ a (‘x[ - xe) ﬁ
2 _ N __n g _ =l
sT = . = =
n-1 n-1 n n-1
HcnpasneHHas qucniepcus sBISETCs, HECMEIIEHHON OLICHKOM T€HEPaIbHON TUCIIEPCHH.

I/ITaK, B Ka4YC€CTBC OIICHKHU FCHepaHLHOﬁ JUCIICPCHUH NIPUHUMAIOT UCIIPABJICHHYIO JHCIICPCUIO

k

° —\2

a (x;- x) f,
g2 =il

n-1
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Kpome nmucnmepcun [uis XapaKTEpUCTUKM pacCesHUs 3HAUYCHUH NpU3HAKa BBHIOOPOYHOM
COBOKYITHOCTH BOKPYT CBOET'O CPEJHETO 3HAYEHMsI NOJIB3YIOTCSA CBOJHON XapaKTEPUCTUKON — CPEIHUM
KBaJPaTUYECKUM OTKJIOHEHUEM.

BbIOOpOUHBIM ~ CpelHUM  KBaJpaTHUYECKUM  OTKJIOHEHHWEM  (CTaHJapTHBIM)  Ha3bIBAalOT

KBapaTHBIH KOPEHb U3 BBIOOpOUHOIt qucniepenn: S , =,/ D, .

Jist OLleHKM K€ CpEeAHEero KBaJgpaTHUYeCKOrO OTKJIOHEHUS TIe€HEpaJbHOW COBOKYHMHOCTU
UCIIOJIB3YIOT «HUCIPABICHHOE» CpeaHee KBaJIpaTHUYECKOEe OTKIOHEHHE, KOTOPOE PAaBHO KBaJApaTHOMY

k
2 =32
a ('xi - xh‘) f;
KOPHIO U3 MCIIPABJIEHHON aucnepenn: s =12 "
’/l -
: ;
— \2 — \2
ax-x)f a (- x)° f;
3ameuanue. CpaBuuBas (Gopmynsl D, =-2 s’ =2 1 , BUIHUM, 4TO
n n-

OHM OTJIMYAIOTCA JIMIIL 3HaAMeHaTe sIMU. O4EeBUIHO, MPU JOCTATOYHO OONBIIMX 3HAYCHHUSIX N 00bEMa
BBIOOPKHM BBIOOpOYHAST M UCHpaBIeHHAs AWCIIEPCUHU PA3NIMYAIOTCs Majo. Ha mpakTuke Mmonb3yroTcs
WCIIPABJIICHHOMN AucIiepcueit, eciu npumepHo n<30.

Ipumep. Cpean cBHHOMATOK XO03AHCTBa ObUIO BbIOpaHO 64 CBMHOMATKH, NaHHBIE IIO
OTIOPOCaM CPEIM KOTOPBIX CJICAYIOIIHE:

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; §; 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 cpelHee BHIOOPOYHOE YUCIO MOPOCAT B mMoMeTax 64 CBUHOMATOK M BBIYUCIUM
MOKa3aTeJI BapUaIuu JJIsl 3TOH BEIOOPKHL.

Perenue:

Br10opouHas cpenHsist 9uciia mopocsT B ONIOpocax:
[o]

X, :e!,i}ﬁ =528/64=825

Bri6opounas nucnepcust yucia mopocst:

k
<] —\2
a (xi - X 8) f;
D, =-2 =218/64 =341
n
BBI60pO‘lHO€ Cp€aAHCC KBAAPATHUICCKOC OTKIIOHCHUC YHCJIa ITIOPOCAT B OIIOPOCAX:

S, :\/Dg :\/3341 =185 nopocsr.
VcnipaBieHHas BHIOOPOUHAst IUCTIEPCHS 9HCIIA TIOPOCAT:

2= " D =64/63%218 =3,46.

S =
n-

HCHpaBJ’IGHHOG CpE€AHEC KBAAPATHICCKOE OTKIIOHCHUE YK CJIa IIOPOCAT B OIIOpOCax:

S Z\/S72 :\/3,46 :1,86 MOpPOCHT.

Wrtak, HaMu HaliIeHBI CIEAYIOIIHE TOYCYHBIC OLICHKH 110 JTaHHOU BBIOOpPKE:

TOYEYHas OLEHKa CPeJHEro 4Yucia MOpPOCAT B OMOpocax JJis IeHepajJbHOW COBOKYIMHOCTHU
(TO ecThb Mo BCceMy XO3SIUCTBY): 8,25 mopocsT;

TOYeYHas OIlEHKa CPEeJHEro KBaJApaTUYECKOTr0 OTKJIOHEHHUS 4YHcia MOPOCIT B TeHepaIbHOU
coBOKynHocTu: 1,86 mopocsT.

3agaum U ynpaskHeHus:
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[To nanHBIM BBIOOPKH, YIOBIETBOPAIOIICH HOPMATLHOMY 3aKOHY pacIlpeesIeHHs], BBIYUCITUTh:
1) BEIOOpOYHOE CpenHee;
2) ucnpaBlieHHOE BEIOOPOYHOE CpeIHEE KBAPATUICCKOE OTKIOHEHUE.
A)80 -1.1 13.5 10.0 2.4 4.1 20.0 12.4 13.4 48 7.8 0.0 109 13.7 6.6

b)31.6 349 46.9 42.8 36.0 26.2 28.6 48.5 27.7 45.8 32.0 41.2 39.8 33.1 36.3 53.5 43.9 35.8
329 344

B)25.4 31.1 13.2 23.0 19.1 26.5 23.2 29.2 24.8 26.6 29.3 21.4 28.2 38.2 19.9 30.6 24.5 23.2

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

IpakTnueckoe 3ansitue 13. IloHsAiTHe HMHTEepBAJBLHOIO oOueHMBaHUA. /loBepurenbHasi
BEPOSITHOCTHL M MpelejbHasi omMOKa BbIOOpKH. OneHKa XapaKTepHuCTHK TIeHepaJbHOi
COBOKYITHOCTH I10 MaJI0i BHIOOpKe.

I_[e.m.: q)OpMI/IpOBaHI/Ie OCHOBHBLIX ITOHSATHIM HHTCPBAJIbHOI'O OLCHHMBAHUA W MCTOAOB OLICHKU
XapaKTEPUCTUK T€HEPATTbHON COBOKYITHOCTH 10 MajlOi BBIOOPKE.

Teopernyeckas 4acThb:

[Ipu BbIOOpPKE Majoro oObEMa TOuUeYHasl OIEHKAa MOXKET 3HAYUTEIbHO OTIMYaThCA OT
OLIEHUBAEMOT'0 MapaMeTpa, T. €. MPUBOJUTH K IpyObiM ommuOkam. [1o 3Toit npuunHe npu HEOOIBIIOM
00BbEME BBIOOPKU CIIEAYeT MOJb30BaThCSl WHTEPBAJIbHBIMH OICHKaMHU. VIHTepBaibHON HAa3bIBAIOT

OILICHKY, KOTOpasi ONpeIesieTCs IBYMsI YUCIaMHU — KOHLIAMH MHTEpBaJia.
*
[IycTh HaiileHHAas 1O JAaHHBIM BBIOOPKH CTaTHCTHYecKas xapaktepuctuka Q  ciyxur

oneHkoii HemssectHoro mapamerpa Q. Bynem cunrats Q mocrosrEbIM unciom (Q Moxer GBITH U

*
CJIy4anHOU BGHI/I‘-II/IHOI/I). HCHO, qTOo Q TEM TOYHCC ONpCACIACT IMapaMceTp Q, Y€eM MCHbIIC

<d, 10

* *
abCOMIOTHAS BEIMYMHA PA3HOCTH ‘Q - Q |. Jpyrumu cnosamu, ecmu d >0 u ‘Q - Q

uem Menbime d, Tem onenka Tounee. Taxum oOpasoM, mosnoxuTensHOoe uncno d Xapakrepusyer
TOYHOCTb OIICHKH.

*
O,[[HaKO CTATUCTUYCCKUC MCTOABI HC MO3BOJIAIOT KATCTOPUUCCKH YTBCPIKAATh, UYTO OLICHKA Q

<d ; mMoxHO nUIIL TOBOPUTH O BeposTHOCTH J, ¢ KOTOpOH

ES
YAOBIIETBOPSIET HEPABEHCTBY ’Q - Q

OTO HEPABCHCTBO OCYIICCTBIIACTC.

*
HaI[C)KHOCTLIO (I[OBCpHTCHLHOﬁ BCpO}ITHOCTLIO) OLICHKHU Q 110 Q HAa3bIBAKOT BEPOATHOCTDH g 5

~ * .. ..
C KOTOpPOM OCYIIECTBIIACTCA HCPABCHCTBO ‘Q' Q ‘<d . O06bI4HO HaACKHOCTh OLICHKH 3aJac€TCsAa

Hanepén, npuuéM B KadectBe § Oepyr umcio, Onmskoe k enuHuue. Hambonee wacto 3amaroT
HaJIEKHOCTB, paBHyo 0,95; 0,99 u 0,999.

IIycTh BEPOATHOCTH TOTO, YTO ‘Q - Q*’ <d, pasna Q: PlQ - Q*‘ <d J:g .

< d PaBHOCUIIBHBIM €MY ,Z[BOﬁHBIM HCPABCHCTBOM

*
3aMeHUB HCPAaBCHCTBO ‘Q = Q

* * * * *
-d<Q-Q <d,um Q -d<Q<Q +d, umeem P[Q -d<Q<Q +dJ:g.
9T10 COOTHOLICHUEC CIEAy€ET IIOHUMAThb TakK: BEPOATHOCTDH TOTO, qTo HHTEPBAI

(Q* - d,Q* +d) sakmouaer B cebe (mokphiBaeT) HemssecTHblt mapamerp Q, pasma .
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JloBepUTENIbHBIM HA3bIBAIOT HWHTEPBAJ (Q* - d,Q* +d), KOTOPBI TOKPBIBAET HEU3BECTHBIN
IapaMeTp € 3aJaHHON HaIEKHOCTBIO J .

JdoBepuresibHbIe MHTEPBAJbI IJIS OLEHKH MATEMAaTHYeCKOr0 OKMIAAHUS HOPMAJIbLHOIO
pacnpeejeHusi IPUA N3BECTHOM S .

[IycTh KOMMYECTBEHHBIM NPU3HAK X TE€HEPAJIbHOW COBOKYIHOCTH PAaCIpENEeNéH HOPMAJbHO,
npudéM CpellHee KBaJpaTHUeCKoe OTKIOHEHHE S JTOro pacmpeaesieHus H3BecTHO. Tpebyercs
OIIEHUTh HEM3BECTHOE MATEMaTHYECKOE OKUIaHWE ( IO BBIOOpOUHON cpemneil X . [locTaBum cBoeit
3a/1a4el HaliTU JOBEPUTEIIbHBIC HHTEPBAJIbl, IOKPBIBAIOLIME ITapaMeTp d C HaAEKHOCTHIO J .

Ecnu cnyvaiinas Benuumba X pacrpejeieHa HOPMalbHO, TO BbIOOpouHasi cpemmsisi X ,
HalllecHHas 110 HEe3aBUCUMBIM HaOJIOAEHUSAM, TakXKe pacrnpeaeneHa HopMmaibHO. Ilapamerpsl
pacnpezenenuss X TaKOBBI:

— — S
M(X)=a, s(X)=—.
Jn

[TpuHsIB BO BHMMaHME, YTO IO YCJIOBHIO HaM 3ajJaHa BEPOSATHOCTH {, MoiydaeM CIeIyIOUyio
bopmysty (4TOOBI ONTYYHUTE PaboUyr0 HOPMYITy, BEIOOPOIHYIO CPEIHIO BHOBH 0003HAYMM Yepe3 X )

Paay?- 5 <a <f+tig:2cb0(t) =g.

& Jio

CMBbICIT TIOJlyYEHHOTO COOTHOILEHHUS TakKOB: C HAA&KHOCTbIO J MOXHO yTBEpXKIaTb, 4TO

x _ s 0
JIOBEPHUTCIIBHBI MHTEPBANl GX - X + ——= = NOKpBIBa€T HEW3BECTHBIM INapaMeTp d ; TOYHOCTH
e

5
Jn" Ang

IAS]
onenkn d =— .

Jn

YkaxeM ewgé, 4o uyncino ¢ onpenensiercst u3 pasencrsa 2@, (1) =g, wm D (¢) :E; 1o
tabmune QyHkuuu Jlammaca HaXOISAT apryMEHT f, KOTOPOMY COOTBETCTBYET 3HA4YCHHE (YHKIMU
Jlannaca, paBHOE —.

Hanéxnocts {§=0,95 yka3biBaeT, 4TO €CIM MPOU3BENEHO JOCTATOYHO OOJIBIIOE YUCIIO

BBIOOPOK, TO 95% M3 HHUX OIpeleNseT Takue OBEpUTEIbHbIE HHTEPBaJbl, B KOTOPHIX IMapaMeTp
JIEMCTBUTENILHO 3aKIIOYEH;, JUIIb B 5 % ciaydaeB OH MOXKET BBINTH 3a TPAHUIIBI JOBEPUTEIHLHOTO
UHTEpBaa.

JloBepuTe/ibHbICe MHTEPBAJIBI I OLUEHKH MaTEeMaTHYECKOI0 OKHIAHMA HOPMAJIBHOIO
pacnpeaeleHus NPU HEU3BECTHOM S

IlycTp KONMMYECTBEHHBIM NMpU3HAK X TE€HEpPaIbHOM COBOKYIIHOCTH PAaCIpENesI€H HOPMAJIbHO,
npu4éM cpefiHee KBaJpaTH4YecKoe OTKIOHEHHE S Hens3BecTHO. TpeOyercss OLEHUTh HEU3BECTHOE
MaTeMaTU4YeCKOe OXKHUJaHUE ( C TOMOIIBIO JOBEPUTEIBHBIX MHTEPBAIOB. Pazymeercs, HEBO3ZMOXKHO
BOCIIOJIb30BaTbCS  pe3ysbTaTaMU MpenblIyliero naparpaga, B KOTOpOM S Ipeanosiarajioch
U3BECTHBIM.

Oxa3zpiBaeTcsi, 4YTO MO  JAaHHBIM  BBIOOPKM  MOXXHO  IOCTPOUTH  CIIy4alHYIO

X-a

K

Benuuuny [ = , koTopas umeet pacrpenencHue CterofeHTa ¢ k = n-1 creneHsMu cBOOOIbI;
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snech X - BHIGOPOYHAS CPEMHSs, S — HUCIPABICHHOE» CPEIHEe KBAIPATHUECKOE OTKJIOHGHHE, N —
00BEM BBIOOPKH.
[Tone3ysice pacnpenenenueM CThIOIEHTA, HAXOIUM:
& 1,5 — 1,80
P§X- <a<X+—=7=¢.

Jn Vn g

e t,s tgsé

9 5
\/;9

3HAYUT, TOBEPUTEITHHBIA HHTEPBAI é}? - X + — 3, MOKPBIBACT HEM3BECTHBIA MapaMeTp
ng
a ¢ HaIE&xXHOCThIO J.

IIpumep. CnyuyaitHas BennuuHa X — BeC MOJYrOJ0BaJIOT0 MOPOCEHKA B XO34KCTBE (TO €CTh B
TeHepaITbHOW COBOKYITHOCTH) - pacmpeneicHa HopManbHO. [lo BeIOOpke 00BEéMa n = 16 HalmcHBI
BbIOOpOUHas cpefnss X =20,2 KT U «UCIPABICHHOE» CpPeHEe KBaJpaTuieckoe OoTKIoHeHue s=0,8 Kr.
OneHnTh HEM3BECTHOE MATEMAaTUYECKOE OXUJAAHHWE IMPU TMOMOIIM JOBEPUTEIHLHOTO HWHTEpBajia C
Haa&xkHocThIO 0,95.

Pemenne: Haiiném l‘g . [lonb3ysce Tabnuneit, no §=0,95 u n = 16 nHaxonum tg =2,13.

Haitném noBepuTenbHbIe TPaHULIbL:

t.s

7- 190 00 2308 16 1mae,
Jn Ji6
t.s

74095 20004+ 2308 o0 6265k

n V16

Wrak, ¢ HaaéxHocThio 0,95 HEN3BECTHBIN NapaMeTp ¢ 3aKJIIOYEH B IOBEPUTEIBLHOM HHTEpBAJIE
19,774<a <20,626 (xr).

JoBepuTe/IbHbIe MHTEPBAJBLI 1/ OLEHKH CPeJHEero KBaJApaTH4eCKOro OTK/JIOHeHU:A S
HOPMAJILHOI'0 paclpeaeleHus

IIycts KOMMUYECTBEHHBIM NpHU3HAK X TI'EHEPaIbHOW COBOKYIIHOCTH pacHpeneia€¢H HOPMAaJbHO.
TpeOyercst OLEHUTh HEU3BECTHOE TIEHEPAIbHOE CpEAHEe KBaJpaTUYECKOE OTKIOHEHHE S 1o
«HCTIPaBICHHOMY» BBIOOPOYHOMY CpPEIHEMY KBaJpaTUYECKOMY OTKJIOHEHHMIO §.

JIOBEpUTENIbHBI WHTEPBaj, MOKPHIBAIOIMIMK MapaMeTp S ¢ 3aJaHHOM HaAE&KHOCTBIO (

HaXOJIAT 10 CIIeAYoIIel hopmyie:

s(1- g)<s <s(1+q).

3n1ech mapaMeTp ¢ ONpeAeIsioT, TOIb3YIOTCS TAOIUIeH MPUITOKEHHS 2, a S HAXOIAT 10
BBIOOpKE.

IIpumep. Cnyuaiinas BenuurHa X — BEC MOIYT0A0BaJIOro MOPOCEHKA B XO3sIICTBE — (TO €CTh B
reHepalbHOM COBOKYIHOCTH) pacnpenenéH HopManbHO. [lo BbIOOpke o00bEMa n=25 HalineHO
«HUCTPABJICHHOE» CpefHee KBaapatuueckoe oTkiaoHeHue s=0,8 kr. HaliTu noBepuTenbHBIM MHTEpBA,
MOKPBIBAIOIINI F'€HEPAIBHOE CPEIHEE KBAAPATHUECKOE OTKIIOHEHHE S ¢ HalIEKHOCThIO 0,95.

Pemenue: [1o Tabnuue no nanasiM J =0,95 u n=25 naiiném q=0,32.

M ckoMblli TOBEPUTENIBHBIN UHTEPBAJ TAKOB:

0,8 (1-0,32)<s <0,8 1(1+0,32), nnu

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

3ameuanue. Ecnu g>1, To HEpaBEHCTBO IPUMET BUJ

0<S <s(1+q).

3agaum M ynpaxHeHus:
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3agaua 1. [lo naHHBIM BBIOOPKH, YAOBJIETBOPSIOUICH HOPMAILHOMY 3aKOHY paclpe/ieieHus,
BBIYMCIIUTD:

1) noBepurenbHBI MHTEpPBAN I MAaTEMaTUYECKOrO0 OXUAAHMUS IPU JIOBEPUTEIHHOU
BEPOSITHOCTH );

2) NOBEpUTEIbHBIM HMHTEpBAJ JJIsl CPEIHEro KBAJAPaTUYECKOIO OTKJIOHEHMS MJIsi TOTO XKe
3HA4YCHMUS ).

A)y=0.999
8.0 -1.1 13.5 10.0 2.4 4.1 20.0 12.4 13.4 4.8 7.8 0.0 109 13.7 6.6

b) y=0.95
31.6 34.9 46.9 42.8 36.0 26.2 28.6 48.5 27.7 45.8 32.0 41.2 39.8 33.1 36.3 53.5 439 35.8
329 344

B) y = 0.999
25.4 31.1 13.2 23.0 19.1 26.5 23.2 29.2 24.8 26.6 29.3 21.4 28.2 38.2 19.9 30.6 24.5 23.2.

3anaua 2. [lo maHHBIM BBIOOPKH, yIOBJIETBOPSIONIEH HOPMAIHHOMY 3aKOHY pacIpeaeieHus
CO CpCAHHMM KBAaAPAaTUUYCCKHUM OTKIIOHCHUCM § , BBIYHUCIUTH Z[OBepHTeHBHBIfI HUHTCpBAI JJId
MaTeMaTHYeCKOT0 OKUAAHUS TIPU TIOBEPUTETIHLHONU BEPOSTHOCTH .

s=7,7=0.99

134 86 22.1 2.3 14.6 13.0 11.1 294 233 1.7 13.6 2.1 21.6 6.1 8.6 6.6 16.0 11.6 16.6
1.6 15.8 18.9 10.6 11.9 0.1 10.7 3.8 -3.6 154 79

4.5 17.7 10.8 19.6 18.5 155 93 21.7 6.6 10.5 104 82 16.0 22.6 20.5 11.6 23.2 23.0 9.5
11.3 149 199 13.4 139 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 16.5 123 99 11.9
17.6 6.6 20.3 9.7 13.2 17.4 5.1 13.0 23.3 6.8 9.8

155 16.2 184 9.2 5.7 109 88 7.4 162 99

IIpakTnyeckoe 3ansaTue 14. CtaTncTHYecKkas NpoBepKa runores.

Hean: chopmupoBaTh NpeAcCTaBICHUE O METOAAX W NPHUHLUIAX MPOBEPKU CTATUCTHUECKUX
TUIIOTES.

Teopernyeckas 4acThb:

CraTucTiuecKkoi Ha3bIBalOT TUIIOTE3Y O BUJ/I€ HEM3BECTHOI'O PACIIPENEICHMS, UM O TapaMeTpax
W3BECTHBIX pacnpeneneHuil. Hapsay ¢ BBIIBHHYTON TMIIOTE30M pacCMaTpPUBAIOT U MPOTHUBOPEUYALTYIO
el runore3dy. Ecnu BblIBHHYTas rumore3a OyJIeT OTBEprHyTa, TO MMEET MECTO MpOTHBOpevalas
runote3a. [1o 3Toi mpuYnHE STH THUMOTE3BI 1IeTIECO00pPa3HO PA3INIATh.

HyieBoii (OCHOBHOIT) Ha3bIBAIOT BBIABHHYTYIO THIioTe3y .

KoHKypupyromieil (ajlbTepHaTHBHOW) HA3bIBAlOT THIOTe3y [, KOTOpas NpPOTHBOPEYUT

HYJIEBOM.

BoiiBuHYyTas runore3a MoKeT ObITh NMPAaBUIBHOM WM HENPaBUIBHOW, MOATOMY BO3HHKAET
HeoOxoauMocTh €€ mpoBepkH. [TockonbKy MpOBEpKY MPOU3BOAST CTATUCTHUECKUMU METOJaMH, €€
Ha3bIBAIOT CTAaTHUCTUYECKOM. B mTOre crarncTuyeckoil NMpOBEPKH TMIIOTE3Bl B JIBYX CIydasX MOXKET
OBITh IPUHATO HETIPABUIIBHOE PELICHHE, T. €. MOTYT OBITh JOIMYIIEHbI OIIMOKH JBYX POJOB.

Omunbka nepBoro poja COCTOUT B TOM, YTO OyJieT OTBEprHyTa MpaBuibHas runoresa. Ommdka
BTOPOT'O pO/ia COCTOUT B TOM, UTO Oy/IeT MPUHATA HEMPaBUIbHAS TUIIOTE3a.

31



Jlist TpoOBEPKU HyJIEBOM THIOTE3bl HUCIONB3YIOT CHEHMAIbHO MHOAOOPAHHYIO CIIyd4aiiHyIo
BEJIMYMHY, TOUHOE WM NPUOIMKEHHOE paclpeielieHne KOTopoil u3BecTHO. O003HAUNM 3Ty BEIUUHHY
B ensax oomuocTy uepes K .

Cmamucmuueckum kpumepuem (AIK IPOCTO KPUTEPHEM) HA3BIBAIOT CAydailHyI0 Bennunny K ,
KOTOpasi CIIYKUT ISl IIPOBEPKH HYJIEBOM TUIIOTE3BI.

[ocne BBHIOOpa ONPENENEHHOTO KPUTEPHsS MHOKECTBO BCEX €ro BO3MOKHBIX 3HAYCHHI
pa30MBaKOT HA JBA HENEPECEKAFOMIUXCS MOAMHOXKECTBA: OJHO M3 HUX COACPKUT 3HAUEHHUS KPHTEPUS,
HpI/I KOTOpI)IX HyﬂeBafI THUIIOTE3a OTBepraeTCﬂ, a z[pyrafl — HpI/I KOTOpBIX OHa HpI/IHI/IMaeTCﬂ.

Kpurrdeckoii 061aCTbI0 HA3bIBAIOT COBOKYITHOCTh 3HAYEHHMH KPUTEPHS, IPH KOTOPHIX HYIEBYIO
TUIIOTE3y OTBEPTraloT.

OG1aCThIO TIPUHATHS THIIOTE3HI (06IACTHIO TOMYCTUMBIX 3HAYEHMI) HA3bIBAIOT COBOKYITHOCTH
3HAYEHHI KPUTEPUS, IPU KOTOPBIX TUIIOTE3Y NMPHUHUMAIOT.

OCHOBHOW NPHMHLUII HPOBEPKU CTATHCTUYECKHMX THIIOTE3 MOXKHO C(OPMYIMPOBATH TaK: €CIIH
Ha0JII01aeMO€e 3HAYEHHE KPUTEPUs MIPUHAJIEKUT KPUTUUECKOH 0OJIACTH — THIIOTE3y OTBEPraloT, €Cin
HabIIoaeMoe 3HA4YeHHE KPUTEpUS HPUHANUICKUT O0OJaCTM IIPUHATHS THUIIOTE3bl — THUIOTE3Y
MPUHUMAIOT.

B 00macTy CTaTMCTMKM M OMOMETPMM B YAaCTHOCTH NPUMEHSIOT JBAa BHIA CTATUCTHYECKHX
KPUTEPUEB: napamempuyeckue, TOCTPOCHHLIE HA OCHOBAHUM IAPaMETPOB JAHHOW COBOKYITHOCTH

(manpumep, Xx M S§°) M IpejacCTaBjsionme (QYHKIUHM JTUX [apaMeTpoOB, M HenapamempudecKue,
NpeCTaBISOMKEe coO00i (QYHKITNH, 3aBUCAIINE HETIOCPEICTBEHHO OT BApHAHT JaHHOW COBOKYMHOCTH
¢ ux yactoramu. llepBbie ciayxaT Ui MPOBEPKH THUIOTE3 O TMapaMeTpax COBOKYIHOCTEH,
pacmpenensieMbIX 0 HOPMAJILHOMY 3aKOHY, BTOPbIE — JUIS IPOBEPKU paO0YMX THUIIOTE3 HE3aBUCHUMO OT
(hopMBI pacrpenienieHusi COBOKYITHOCTEH, W3 KOTOPBIX B3AThl CpaBHHBAaeMbIe BBIOOPKH. [IpumeneHue
napaMeTPUICCKUX KPUTEPUEB CBA3aHO ¢ HEOOXOIUMOCTBIO BBIYMCICHHS BEIOOPOUHBIX XapaKTEPUCTHK —
CpeIHel BeIMYUHBI U TOKa3aTeliel BapualluM, TOTJla KaK MPU HMCIOJIb30BAaHUM HEMapaMeTPUUYECKUX
KPUTEPHUEB TaKasi HEOOXOAMMOCTh OTITa1acT.

t-kpurepuii CtblogeHTa (t-pacnpenenenme). AHmickuii  Matematuk B. T'occer
(meuartapmuiics mox nceBgoHUMOM CThrofieHT), B 1908 1. Hamen 3aKkoH pacupeeeHus BEIUYUHBI

_x-m

_s/\/;’

Hamecll 3adKOH pacnpedeﬂeHuﬂ 3HAYeHUU

t B KOTOPOH I'eHepalbHbIA MapaMeTp o 3aMEHEH Ha €r0 BEIOOPOYHYIO XapaKTePUCTUKY Sy, T. €.

_x-m

l’_—
S/\/;'

OTxkpeIThiii CTBIOJCGHTOM M TEOPETHUYECKH 000CHOBaHHBIA P. dumiepoMm 3akow t-pacnpedenenus
CIIy>)KUT OCHOBOI TaK Ha3bIBa€MOW TEOPHM MajOl BBIOOPKH, KOTOpasi XapaKTEpPU3yeT paclpejieieHue
BBIOOPOYHBIX CPEIHMX B HOPMAJIBHO paclpeessionieiics COBOKYIHOCTH B 3aBUCHUMOCTH OT o0bema
BBIOOPKU. t-pacrpeiefieHue 3aBUCUT TOJIBKO OT YHUCIa CTeNeHedl cBobomel k = n—I1, mpuuem c
yBelIMueHueM oObeMa BBIOOpKHM n f-pacrpesiesieHne ObICTpo MNpUOIKaeTcss K HOPMaJdbHOMY C
napamerpaMu 4 = 0 u ¢ = 1 u yxe npu n>30 He OTIAMYAETCS OT HEr0. ITO BUIHO U3 TaOIMIIBI
HUXKE, B KOTOpPOW TMpUBENEHBbl TaOyJUPOBAaHHbIE 3HAYEHUS [-paclpeleNieHHss U HOPMaJbHOTO
pacnpeneneHus 11l pa3HbIX 3HAYEHUH 1.

HopmupoBanHoe OTK/IOHEHUE ¢
P
ACHIPEACIIEHHE 05 1.0 ] 15 | 20 | 25 30 | 35
HopmainsHoe 0,383 | 0,683 | 0,866 | 0,955 | 0,988 0,997 0,9995
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CThIOJICHTA TTPU 0,333 |1 0,577 | 0,728 | 0,816 | 0,870 0,905 0,927
n=3
n=20 0,377 | 0,670 | 0,850 | 0,940 | 0,978 0,993 0,998

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

Oyenxa pasnocmu cpeonux. CpaBHUBas IpYr C APYrOM JBE HE3aBUCUMBIE BBHIOOPKH,
B3AThI€ U3 HOPMaJbHO pacHpeAesIONNXCId COBOKYMHOCTEH ¢ mapaMmeTpaMu f; U i,. Pa3HOCTb
Ui~ [y DTHX TIAPAMETPOB 0003HAUUM uepe3 D, TO ecTh i ;- 1,=D, a AUCIEepCUIo 3TOi PasHOCTH o7 p.
3HauyeHUs TeHEepalbHBIX MapaMEeTPOB HEU3BECTHBI, OJHAKO MO BBHIOOPKAM MBI MOXKEM HaWTH

BCIIMY M HBI BLI60pO‘lHBIX CpCAHNX U PAa3HOCTb MCXKAY HUMHU X, = X, , KOTOPYIO 0003HaYUM d, TO

Hyneas runoresa cBOAUTCA K NPEAIIOI0XKEHUIO, YTO U ;=HU 2, TO €cTb D=0. Kpurepuem s
npoBepku Hy-rumoressl Ci1y>KUT OTHOILECHHE

_d-(m-m)

Sq

4

rjic ¢ — TepeMeHHas BEIWYHMHA, clieaylomas t-pacnpeacineHnio CThIOJCHTA C YHCIOM
creneHei cBoOoabl k = n; +n, — 2, a sp - omrOKa yKa3aHHOM Pa3HOCTH, a 1; U M, - 00bEMBI IEPBON U
BTOPOI BEIOOPOK COOTBETCTBEHHO.

Tax kak, cormacHo Hy-rumorese, u;=u,, TO (-KpUTEpHd BBIpa)KaeTCs B BHJEC OTHOIICHHS
pPa3HOCTHU BBIOOPOYHBIX CPEIHUX K CBOCH OIIMOKE, T. €.

Ho-runoredy  orBepraioT, eciu  (aKTHUECKH  YCTAHOBJICHHAs BEIIMYMHA  I-KPUTEPHS
(o6o3HauaeMast fy) IPEB3OIMIET MM OKAXKETCA PaBHON KPUTUYECKOMY 3HAUYEHHUIO fy, ITON BETMUHUHEBI
JUISL IPUHSTOTO YPOBHS 3HAUMMOCTH 0. ¥ YHCIIA CTEeNIeHel CBOOObI k = n; +ny; — 2, T. €. IPHU YCIOBHH
Ip = trp

OmmbKy pa3HOCTU CPEIAHUX Sp ONMPEIEIIIOT M0 (hopMyJie:

o] 2 o T \2 .
a (x,-x) +a (xj - X,) B, +n, 0
n+n, -2 mn, g

Sp

Ipumep. N3yuanu BnusiHue KoOanbTa Ha Maccy Tella KpoaukoB. OMbIT MPOBOIMIN HA JABYX
IpyNIax >HWBOTHBIX: ONBITHOM W KOHTPOJBbHOW. bbuIM HcCcienoBaHBl KpPOJIHMKU B BO3pacTe OT
noJiyTopa /10 AByX MecsieB, mMaccod tena 500—600 r. OmbeIT nmpoJoKajicsa MOJATOopa Mecsla.
JKuBOTHBIX 00€WX TPYyNI COJAEPKAINA HA OJJHOM U TOM XK€ KOPMOBOM paruone. OJHAKO OMBITHBIE
KPOJUKHA B OTIMYHE OT KOHTPOJBHBIX €XKETHEBHO MONydYanu AOO0aBKY K pallioHy B BHJIE BOJHOTO
pactBopa mo 0,06 T xmopucToro koOambTa Ha | Kr >XKMBOW Macchl Teja. 3a BpeMs OIBITA
YKUBOTHBIE JaJU ClieyIolIe NpuOaBKU AKUBOM Macchl Tena:

[Ipusecsl, r Otknonenus ot cpeaneit  |KBagpatel oTKIOHEHMI

apuMeTHIECKON
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OIIbIT KOHTpOJ'IL OIIBIT KOHTpOJ'II) OIIBIT KOHTpOJ'II)
(x, - x,) (x,- x,) (x-x) | (x-x)
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
470 56 q 3136
>=5104 Y =4734 _— D >=18174 > =28 632
x, =638 x,=526 | — — Z =46806

Cpennue apudpMeTUYECKUE TPUBECOB:
B onbiTe x, = 5104/8=638 1,

B KOHTpoJe Xx,=4734/9 = 526 r. Pa3uuna x, - x, =d = 112 r. UToObl yCTaHOBUTb,
JIOCTOBEPHA UJIH ClIy4yailHa 3Ta pa3HULA, HY’)KHO OIPEIEIUTh OUIMOKY Pa3HOCTH CPEIHHX:

5y =] 0800 2B+99 _ 7368 =27,14.

8+9-2 &89 g

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

[To Tabmune st ypoBHs 3HauuMocTtd o = 0,01 u yucna cremneneit cBodoasr k = 9+8—2= 15
HaxomuMm fy, = 2,95. Tak Kak fy > f;, HyJeBas TI'MIIOTE3a ONPOBEPracTCs Ha BBICOKOM YPOBHE
3HauumocTH (P<0,01). Pazuuna mMexay cpeAHUMH BeJIMYMHAMU ONbITAa U KOHTPOJIS OKa3ajach
B BBICIIEH CTENEHU JI0CTOBEPHOM.

[IpaBunbHOE MPUMEHEHHE MapaMETPUUECKUX KPUTEPUEB ISl MPOBEPKU CTATUCTUYECKUX TUIIOTE3
OCHOBAHO Ha MpPENIOJIOKEHUM O HOPMAJIBHOM pacClpelesieHU COBOKYIHOCTEH, M3 KOTOPBIX B3SThI
cpaBHUBaeMble BbIOOpKH. OJIHaKO 3TO HE BCErjJa MMEET MEeCTO, TaKk KaK He Bce OMOJOTMYecKue
OpU3HAKU paclpelessioTcs HopMalibHO. HeManoBakHbIM SBISIETCS M TO OOCTOATENBCTBO, 4YTO
HCCJIEIOBATEIIO MMPUXOJAUTCA UMETh JEJI0 HE TOJIbKO C KOJMYECTBEHHBIMHU, HO U C KAUECTBEHHBIMU
IPU3HAKAMU, MHOTHE M3 KOTOPBIX BBIPAKAIOTCS MOPSAAKOBBIMM HOMEPAMH, MHIAEKCAMHU U JAPYTMMHU
YCJIIOBHBIMH 3HaKaMU. B Takux ciyyasx HE0OX0IMMO UCTIOIb30BATh HENApaMempuiecKue Kpumepuu.

W3BecTeH wnenblii psaa HenmapaMeTpUUECKHMX KPUTEPHUEB, CPEAM KOTOPBIX BUAHOE MECTO
3aHUMAIOT TaK Ha3bIBAEMbIE paHe08ble Kpumepuu, TPUMEHEHHE KOTOPBIX OCHOBAHO HA PaHXUPOBAHUU
YJIEHOB CpPaBHHUBAaEMbIX Ipymnil. IIpu 3TOM CpaBHHMBAIOTCS HE cCaMM MO ce0e UIEeHbl PaHXMPOBAHHBIX
PAI0B, a UX NOPSAJKOBBIE HOMEpA, WM paHrd. Jlanee Mbl pacCMOTPUM HEKOTOpbIE HEMapaMeTPHUECKUe
KPUTEPHUH, IPUMEHSAEMBIE ISl IPOBEPKU HYJIEBOW TMIOTE3Bl NIPU CPABHEHUM KaK HE3aBUCHMBIX,
TaK ¥ 3aBUCHMBIX BEIOOPOYHBIX T'PYIIIL.

U. KpuTepuii YWikokcona (Manna—Ywuram). [vunoresy o npuHaaieKHOCTH CpaBHUBAEMBbIX
HE3aBUCHUMBIX BBIOOPOK K OJHOW M TOH K€ I'eHepajlbHOM COBOKYIHOCTH WJIM K COBOKYIHOCTSIM C
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OJIMHAKOBBIMU TapaMeTpamH, T. €. Ho-runore3y, MOXXHO MPOBEPUTH C MOMOIIBIO pAH208020 Kpumepus
Yunxoxcona (Manna—Yumnu).

Hns pacuera U -KpuTepust HE0OXOIUMO:
1. PacnonoxuTh 4ucioBble 3HAaYEHHUSI CPAaBHUBAEMbIX BHIOOPOK B BO3pACTAIOLIEM MOPSIKE

B OJIMH OOLIUI P M IPOHYMEPOBATEH YIEHBI 00LIETO psiaa oT 1 10 N =n, +n,. (3ru nomepa
1 OyIyT «paHTramMu» 4JIeHOB psija.)
2. OTnenpbHO A KaX10W BHIOOPKH HAMTH CyMMBI PAHTOB U ONPEACIUTh BEJIUYHUHEI,

U1 :Rl _ nl(nl +l)

n,(n, +1)
2

KOTOpbIE 0TOOPa)XarT CBSA3b MEXAY CyMMaMH PAaHTOB MEPBOU U BTOPO BHIOOPKH.

U, =R, -

3. B kauectse U -KPUTEPHSI UCIOIb30BATh MEHBIIYIO BEIUYHUHY Ud) , KOTOPYIO CPaBHUTb
C TaOJMYHBIM 3HAYCHHUEM Ukp VYcinoBueM s COXpaHEHUs MNPUHATOW Ho-rumoressl CIryKUT

HCPaBCHCTBO U(j) > Ukp- KpI/ITI/I‘IeCKI/IC TOYKHN U -KpUTCpUA Ukp A ng, n 1 IPUHUMACMOTI'O

YPOBHS 3HAYMMOCTHU o cojepxkarcs B Tadauine 3 [lpunoxenus.

IIpumep. Ha nByx rpynmnax 1abopaTOpHBIX MBILIEH — ONBITHON (72; = 9) U KOHTPOJBHOH (71,
= 11) — u3yyanu Bo3JeHCTBHME HAa OPraHU3M HOBOTO Ipemnapara. VMcnbITanue npooakaioch OJ1H
Mmecsl. [locie aToro macca Tena KUBOTHBIX, BBIpa)KEHHAsl B 'paMMax, BapbUpoBaja CIEIyIOIHUM
obpazom:

B onwiTHOM rpynmie 80, 76, 75, 64, 70, 68, 72, 79, 83.

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

Beraucium o Beidopkam: X; =74,1 u X, =68,8.

[IpoBepum ¢ MOMOIIBIO U -KpUTEPHS, ABJISIETCA JIU Pa3HOCTh B MAaccCe Te€jla MEXIy ONBITHON
Y KOHTPOJIbHOM IpyNIiaMy MbIIIEH CTATUCTUYECKU JTOCTOBEPHOM.

CymMMupys paHTH OTAEIbHO ISl KaXKIOW IPYNIbl, HAXOAUM:

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

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

[ToacraBnsgem 3T gaHHBIE B POPMYIIBI:

St 1142
U, =112- 2 0:67; Uy =94- —== =22

Menpmyo BenmuunHy U, = 22 cpaBHUBaeM C TaOJMYHBIM Ukp 3HaAYeHUeM s n;=9,
ny=11 u ypoBHs 3HauuMocTu a=0,01, KOTOpoe paBHO Ukp =19.

[Tockonbky Uqb >U kp » OTBEPrHYTH IpoBepsieMmyto Ho-runoresy nenb3s. CrenoBaTensHO,

pasnuuus, HaOJI0JaeMble MEXJIYy STUMU BbIOOpPKAaMH, CTaTUCTUYECKH HENOCTOBEpPHBI. BBIOOpKHM HE
UMEIOT 3HaYMMBIX OTJINYHUH.
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Kputepuii 31akoB z. B Tex ciyyasx, Koraa pe3yibTaThl HAOJMIOIEHUNW BBIPAX)alOTCS He
YyucIaMH, a KAauyeCTBEHHBIMU NpPU3HAKAMH, NPUHUMAKIUMHU J1BAa pPa3IUYHBIX 3HAYECHUS
(momeyaeM uX 3HakKaMu niawc (+) U MHHYC (—)), pa3inyusi MEXAy IONApHO CBSI3aHHBIMHU
YJIeHaMH CPaBHHBAEMBIX BBIOOPOK OILEHUBAIOT C MOMOIIBIO Kpumepus 3Hakos z. KOHCTpyKuHs
3TOr0 Kputepusi Oasupyercs Ha BecbMa IMPOCTHIX COOOPaKEHUSX: €CIM TONApHO CPaBHHBAEMbIC
3HA4YeHUs JIByX 3aBHUCHMBIX BBIOOPOK CYIIECTBEHHO HE OTJIMYAIOTCS IPYr OT Apyra, TO YHUCIO
IUIIOCOBBIX W MHHYCOBBIX PAa3HOCTEM OKaXKETCS COBEPIICHHO OJUHAKOBBIM; €CJIM K€ 3aMETHO
npeo0IaiaoT IUTIOCHI MM MHUHYCHI, 3TO Oy/leT yKasbIBaTh Ha MOJIOKUTENFHOE WU OTpUIATeIbHOE
JeiicTBHe u3ydaeMoro ¢aktopa Ha pe3ylbTaTHUBHBIA Mpu3HAK. bojblliee 4YuCIO OJHO3HAYHBIX
pa3HOCTEH CIYXXUT B KadyecTBE (PAKTUUSCKU HAMJICHHOW BEIMYWHBI z-KpUTEpHUS 3HAKOB. [Ipm sTOM
HYJIEBBIE PA3HOCTH, T. €. CIy4aW, HE JABIIME HU MOJIOKUTEIBHOIO, HU OTPULIATEIBHOTO pe3yJibTara,
ob6o3Havaembie 1udpoirr 0, B pacyer HE NPUHUMAOT W YHUCIO TMAPHBIX HAOIIOCHUM
COOTBETCTBEHHO YMEHBIIAETCS.

Kak u Bcskuii apyroii BELIOOpOYHBIN MOKA3aTeNb, Z-KPUTEPHUH 3HAKOB SIBJISECTCS BEIUYHMHON
CIIy4alHOM; OH CIyXHUT JJsd IpoBepku Hp-rumoressl, T. €. NPEANONONXKEHUS O TOM, YTO
COBOKYITHOCTH, W3 KOTOPBIX B3SIThl CpaBHHUBaeMble BBIOOPKH, HMEIOT OJMHAKOBBIE (DYHKIUU
pacnpenenenus. Ho-runores3a oTBepraercs, €ClM Zy = Zj, JUIS NPHUHATOTO YPOBHSA 3HAYUMOCTH G U
YHCIIa MAPHBIX HAOIIOJNEHMH 7, B3ATBIX O€3 HyJIEBBIX pasHocTed. KpuTmueckume TOUKM zy, 11 ABYX
YpOBHE 3HAUMMOCTb U YMCJIA MapHbIX HAOMIOACHUH coepKaTcs B TaOIuIe.

3ajauu u ynpaxHeHHs :

1.JIns m3ydyenust 3QppeKTUBHOCTH HOBOTO Iperapara xeye3a ObUIM BHIOpAaHBI JABE TPYIIIBI
MalUeHTOB ¢ aHeMuel. B mepBoil rpynmne mamueHTbl B TE€YEHHE ABYX HEJENb MOJydaldd HOBBIM
npemnapar, a BO BTOpO# rpymme - noxydanu miamne6o. Ilocime 3Toro Obu10 MpOBEIEHO U3MEPEHHE
YPOBHsI TeMOTrI00MHa B niepudepudeckoil KpoBu. B mepBoii rpymnme cpenHuii ypoBeHb reMoriio0nHa
cocraBun 115,4+1,2 r/n, a Bo BTOpoit - 103,7+2,3 r/n (nanHble mpeacTaBieHsl B popmare M+m),
CpaBHMBAaEMbl€ COBOKYIIHOCTH HMMEIT HOpMalbHOE pacnpeneneHue. [Ipu 3TOM 4YHCIEHHOCTH
nepBoil rpynmsl coctaBuna 34, a Bropoil - 40 mammentoB. HeoOGxomumo cpaenaTb BBIBOJ O
CTaTUCTHUYECKOM 3HAYMMOCTH TMOJYYEHHBIX pa3nuuuii U 3¢G(EeKTUBHOCTH HOBOrO Mpenapara
xKesesa.

2. llocne mnpoBeneHus BaKUUMHALMKA OT TpPUIIA CPEAM CTYJAEHTOB MEIULMHCKOTO
yHUBEpCUTEeTa ObUIM MOJBEIEHbI pe3ynbTarbl: W3 500 BaKUMHUPOBAHHBIX B MEPUOJ AMHAECMHH
3abosenu rpunmnom 20 yenoBek, u3 1600 oTkazaBmuxcs OT BakIMHAUWHU rpunmnom 3abdonenn 200
yenoBek. Onenurte 3 eKTUBHOCTD BAaKI[MHALIMK OT TPUIIIIA.

3. YueOHoil 4YacThiO OJHOM W3 Kadenp METUIIMHCKOIO YHHUBEpCHUTETa ObLIO MPOBEACHO
HCCIIEJOBAHUE YCIEBAEMOCTH CTYJEHTOB B 3aBHUCUMOCTH OT NOCEIAeMOCTH JeKiuu. s
CTYyJI€HTOB, IOCETUBIIMX MEHEE IOJOBHHBI JIEKIIMOHHOIO Kypca (n=36), cpeaHss OLEHKa Ha
sk3ameHe cocraBuia 3,2, 61=0,2. [{nsa ctyneHToB, moceTuBmux 0onee 90% nekuii mo mpeaMeTy
(n=150), cpenuss oueHka Ha sk3ameHe coctaBuia 4,5, 62=0,5.Caenaiite BbIBOJ O IOCTOBEPHOCTH
pa3auuui yCeBaeMOCTH CTYJEHTOB B 3aBUCUMOCTH OT MOCENIAEMOCTH JIEKIUN MO IPEIMETY.

4. PesynbraTel TectupoBaHus 1o 30-0anmpHOM miKane ans rpynnbl X W Tpynmsl Y
npenactaBieHsl B Tabnuie. CpaBHUTH 3P (HEKTUBHOCTH JIBYX METOJ0B OOYyUYEHHS CTYJICHTOB B JABYX
rpynmnax ajas ypoBHsS CTaTUCTUYECKOU 3HaUUMOCTH B = 5%.

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

IMpakTnyeckoe 3ansaTue 15. Koppeasuuonnas 3apucumoctb. KodpPpuuuenr koppeassuun.
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Hesb: popMupoBaHUE MPEACTABICHUS 00 IEMEHTaX KOPPEISIMOHHOTO aHAIH3a.
TeopeTnyeckas 4acThb:
3aBUCHMOCTh MEXJY 3HAUEHUSMU OJHOW CIIy4alHOM BEJIMYMHBI M YCJIOBHBIM MaTE€MaTH4YECKUM
OKUJaHHEM JIPYTol CIIy4ailHON BEJIMYMHBI HOCUT HAa3BaHHE CTATUCTHYECKOM.

YroObl M3Yy4YHUTh CTATUCTHYECKYIO 3aBHCUMOCTh, HY)KHO 3HATh YCJIOBHOE MaTeMaTHYECKOEe
OXUJaHWe Cciay4yailHOW BenuuuHbl. i1 ero OLeHKH HeoOXOIMMO 3HaTh aHaJUTHYECKUH BUJ
nBymepHoro pacnpeaenenus (X,Y). OpHako, cyxiaeHue o0 aHAJTUTHUYECKOM BHUJE ABYMEPHOTO
pacnpeneneHus, CAeIaHHOr0 M0 OTAENbHOM OrpaHUuYeHHOU 1Mo 00BEMY BBIOOpPKE, MOXKET MPUBECTH K
cepbé3HbIM ommoOKkam. [1oaToMy MayT Ha ynpouieHHe W MEepPexXolsAT OT YCIOBHOTO MAaTeMaTHYECKOTO
OXXKUJAHUS CIly4allHOM BEJMYMHBI K YCJIOBHOMY CpEJIHEMY 3HA4eHHIO, T.€. NPUHUMAIOT, 4YTO
wlr) =71,

3aBUCUMOCTh MEXIy 3HAYEHUSAMHU OJHON CIIy4alHOW BEJIWYMHBI U YCJIOBHBIM CpPEIHUM
3HA4YeHUEM JIPYTOl CIydyailHON BENMYMHBI HOCUT Ha3BaHHE KOPPeasiuMOHHOM (oT aHri. correlation -
COTJIacOBaHUE, CBS3b, B3aMMOCBSI3b, COOTHOILIEHHE, B3aMMO3aBHUCHUMOCTh); TEPMHUH BIIEpPBbIE BBEICH
lanbronom B 1888r.

[Tapusriit ko duruent xkoppemnsiuu [lupcona (1896 r.) usmensiercs B npeaenax or -1 go +1.
3nauenue 0,00 uHTEpIpETHPYETCS KaK OTCYTCTBUE Koppensaunu. Koppenduus onpenenser cTeneHb, ¢
KOTOPOI 3HaYEHUS JABYX MEPEMEHHBIX MPONOPIHOHAIBHBI APYT APYTY.

OnpenenstoT ABE 4YepThl 3aBUCHUMOCTH MEXIy IEPEMEHHBIMM: BEJIIMYMHY 3aBUCUMOCTH U
Ha/Ie)KHOCTh 3aBUCHUMOCTH.

Hape:xxHOCTh 3aBHCMMOCTM — MEHEE HArJsJHbIE IOHATHSA, YEM BEJIMYMHA 3aBUCHUMOCTH,
OJIHAKO YpE3BhIYAHO BaxxHa. (OHO HEMOCPEICTBEHHO CBSI3aHO C PENPE3EHTATUBHOCTHIO TOM
OTIpe/IeIeHHONW BBIOOPKH, Ha OCHOBE KOTOPOW CTpOSATCS BBIBOABI. [IpyrmMu cioBaMu HaJleKHOCTb
TOBOPHUT, HACKOJIBKO BEPOSITHO, YTO 3aBHCHUMOCThH MOAOOHas HaiieHHOH, OyJeT BHOBb OOHapy:KeHa
(moaTBepAMTCS) Ha JAHHBIX JIPyroil BHIOOPKM, M3BJICYEHHOM M3 TOH ke camoi momyisaiuu. Ecnm
UCCJIEIOBAHHE YAOBJIETBOPSAET HEKOTOPHIM CIHEIHUAIbHBIM KPUTEPHUSM, TO HAACKHOCTh HaWJECHHBIX
3aBHCUMOCTEHl MEXJy NEpEMEHHbIMH BBIOOPKHM MOXXKHO KOJIMYECTBEHHO OLIEHUTHh U IPEJICTaBHTH C
MOMOIIBIO CTAHJAPTHOW CTATHUCTHYECKOWM Mephl (HA3bIBAEMON p-YpPOBEHb, WM CTAaTUCTUYECKHI
YPOBEHb 3HAYUMOCTH).

CraTucTrueckas 3HaYMMOCTb pe3yibTaTa MPECTaBIIAET COOON OLIEHEHHYIO MEpY YBEPEHHOCTHU
B €r0 IpaBUJIBHOCTU. YPOBEHb 3HAYMMOCTH WJIM P-ypOBEHb, - 3TO IOKA3aTellb, HAXOAALIMICS B
yObIBaIOLIE 3aBUCUMOCTH OT HAJEXKHOCTH pe3ysbrara. bojee BBICOKHII p-ypOBEHb COOTBETCTBYET
Oosiee HU3KOMY YpPOBHIO JIOBepUsl K HaiiIecHHOW B BBIOOPKE 3aBHCHMOCTH MEXIY IMEPEMEHHBIMHU.
VIMEHHO p-ypOBEHb NPEICTaBIAET COOOH BEPOSTHOCTH OIIMOKH, CBSI3aHHOW C paclpOCTPaHEHHEM
Ha0JIr0/1aeMoro pe3yibTaTa Ha BCIO MOMyJIALuMio. Yem criabee 3aBHCHUMOCTh MEXK]y IIEPEMEHHBIMU, TEM
Oosbiiero oobema TpeOyeTcst BbIOOpKa, YTOOBI 3HAUMMO €€ OOHapyX HTbh. [[pyrumu cioBamu, eciu
3aBHUCUMOCTh MEXIY IMEPEeMEHHBIMH TOYTH OTCYTCTBYET, O0OBEM BBIOOPKH, HEOOXOIUMBIN aJs ee
3HAYUMOTO OOHapy>KeHHs, IOYTH paBeH o00beMy BCe MOMyJSLUH, KOTOPOH mMpeirnoaaraercs
0OECKOHEUHBIM.

PabGoune Qopmynsl KOIDPUITMEHTOB KOPPENANMHA TPUMEHSIOT C YYETOM TOTO, C KaKoOu
BBIOOPKOIA (O0IbIIeH WM Maoi) MBI UMEEM JIENIO.

Hamnpumep, mns Mansix BEIOOPOK y100HEE BCETO MOIB30BATHCS CIEAYIOIEH (hOpMYyIIOi:

: d 19q )
q 11Xy ——

;s I (1) »THe

\/a,Xa,‘
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la

y )

' é b 2L rhe X-BapHaHTHI IEPBOTO MPU3HAKA;
0 ‘ ' i

y-BapHUaHThl BTOPOTO IIPHU3HAKA; N-YKCIIO HAOIIOICHHUN B BEIOOPKE.

3ajauu u ynpaxHeHus :

Onpenenuth 3aBUCUMOCTh cojaepkaHMs BUTaMMHa C B IPOAYKTE B 3aBUCHMOCTH OT
JUINTENILHOCTH €ro oOpabOTKM HpU OINpPENEeNEHHOW TeMmIeparype MO pe3ysbraTaM n=6 u3MepeHuit
(axcriepumenToB). Kakoe xonmuuectBo ButamuHa C (B A0OJIAX K MEPBOHAYAIBHOMY) OYyAET CONEpKaThCA
B IIPOLYKTE INIpH 0OpabOTKe €ro B TeueHHWe t | M t, 4acoB. IlOCTPOUTH TpauK TMONyYEeHHON

3aBHCUMOCTH U N300pa3uTh Ha KOOPJMHATHON TNIOCKOCTH PE3yJIbTaThl H3MEPEHUH.
1.

Xj 0,11 0,21 0,31 0,41 0,51 0,61 t t,
Yi 0,97 0,94 0,9 0,86 0,83 0,78 0,25 0,74
2.
Xj 0,21 0,22 0,23 0,24 0,25 0,26 t t5
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
IpakTuyeckoe 3ansaTue 16. JIuneiinas perpeccusi. Kodxdppuunenrts perpeccun.
Heab: popmupoBanue npeacTapieHus 00 eMEHTaX U MPUHIIUIIAX PETPECCHOHHOTO aHaIH3a.
Teopernyeckas 4acThb:
Jnst u3ydeHus KOppesLUOHHBIX CBsA3eH O0JbIllIoe 3HaueHHEe uMeeT KOd(P(UIIMEHT perpeccuu
r

, KOTOPBIN MOKA3bIBAET, HACKOJIBKO B CPEJIHEM M3MEHseTCs Mpu3HaK (X), eciau KOppeaupyromui ¢
HUM Tpu3HaK (Y) U3MeHseTCsl Ha ONPEICTICHHYIO BEJIHUNHY.

Koadduiment perpeccun B KOHKPETHON BBIOOpKE MMEET JBa 3HAYEHHUS, a UMEHHO: r xy H

r yx, T.€. IPAMOE€ M OOpAaTHOE BIMSAHWE IPU3HAKOB Apyr Ha apyra. dopmyma mis pacuera

koa¢duLmeHTa UMeeT BUJ:

S X Sy
ry =r<—.r,=r—
S, S,
CTaTuCTUYECKYI0 3aBUCUMOCTD Y OT X OIMHKCHIBAIOT C MOMOIIBIO YPABHEHUS BUIA
MAT), = ()

rac M(Y)x - YCIIOBHOC MAaTCMATHYCCKOC OXHUIAHHUC BCIMYNHBI Y, COOTBCTCTBYIOLICC HaHHOMY

3HAQUYEHMIO X; X — OTJEJIbHbIC 3HAUYEHHUS BEJINYUHBI X; VACOR HeKoTopasi PyHKIMs. JTO ypaBHEHHE
Ha3bIBACTCS YpaBHEHUEM perpeccuu Y Ha X.
OOpaTHYI0 CTaTUCTUYECKYIO 3aBUCHMOCTh MOYKHO OIHMCATh YpaBHEHHWEM perpeccuu X Ha Y:
WXy, =1 ()

M(X),

rac - YCJIOBHOC MATEMATHUYCCKOC OXUAAHHUC BCIIMYNHbI X, COOTBCTCTBYIOIIICC HAHHOMY

3HAYEHUIO Y CIIyYaliHON BenuuuHbl Y; J ) - HeKoTopasi GyHKITHS.
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OyHKIUU S u ] (¥) assisator cootBeTcTBEHHO perpeccusimu Y Ha X 1 X Ha Y, a UX rpapuKu
— nuHuAMH perpeccun Y Ha X M X Ha Y. YpaBHEHHs PETPECCUU BBIPAXKAIOT MATEMaTUYECKOE
OXKHUJlaHue ciaydaiHoW BenuuuHbl Y (uiau X) JUlsl cilydas, KOrja JApyras NepeMeHHas MpUHUMAaeT
ONPEJIETIEHHOE YNCIIO.

B 3aBucuMocTH OT BuAa ypaBHEHHH perpeccud U (pOpMbl COOTBETCTBYIOLIMX JIMHUI perpeccun
TOBOPAT O pa3iauMyHON (opMe CTAaTUCTHYECKON 3aBHCHMOCTH MEXIy H3y4aeMbIMU BEJIMYMHAMH —
JIMHEWHOU, KBaJAPATUYHOM, [IOKA3aTEIBHOM U T. 1.

Ecnu pynkuum S (x) ,j (¥) nuueiinbre, T.c. YPaBHEHUsI PErPECCUUA MOXKHO IIPEJICTABUTh B BUJIC:
WAy, =4 r+38

W(r), =Cy+D>

rae A,B,C,D — HekoTOpble mapaMeTphl, TO OIMCHIBAEMBIE 3TUMU YPABHEHUSMHU 3aBUCUMOCTH Y OT X U
X oT Y Ha3pIBalOTCs JUHEHHBIMU; JIMHUM PErPECCUM IIPU 3TOM — MpsAMble. Ecin nuHus perpeccun He
SIBJISICTCS IIPSIMOM, TO TaKy!O 3aBUCHMOCTD Ha3bIBAKOT HEJIMHEMHOM.

Jnst XxapakTepucTUKU (OPMBI CBSI3U MEXKIY ABYMsI CIydallHBIMHM BEJIMYMHAMM, MOJTYYEHHBIMU B

pe3yibTaTe BHIGOPOUHBIX HAGIIONEHHH, HCIONB3YIOT KOPPEIAMOHHYI0 3aBucuMocts !, = f(X) (wm

X, =] (y)). VYpaBuenus, omnmucelBaeMble TOJOGHONH 3aBHCHMOCTBIO, HA3BIBAIOT BBLIOOPOUHBIMH
YPaBHEHUSIMU PErPECCHH.

Ecnu dynkimu VACY) O ) JUHENHbIE, TO BEIOOPOYHBIE YpaBHEHUS JTUHEWHOW perpeccun Y Ha
Xu X Ha Y MOKHO MPEICTaBUThH B BUJIE:

Io=r, x+b

X

X =1 _y+d’

y

rie YLw X, - YCJIOBHBIE CpeHUE 3HaueHus BenunH Y u X, napamerpbl bu d - orenku Bu D, Ty

r

u ' v - BBIOOpOUHBIE OLIeHKH K03 duineHToB A u C.

Vrinosele kodpduumentsl ' w Tw  uHMil perpeccum HoOcAT Ha3BaHMS BBHIOOPOUHBIX
koa(purmenToB perpeccur Y Ha X 1 X Ha Y cOOTBETCTBEHHO. OHU ONMpeestoTcs Kak:
_XV-XY_  _XV-XV
yx _T’ Xy _?

X y

e S =X2- (X)*, §2=r*- (V)"

r

M

3ajauu u ynpaxHeHus :

- — S =)
Haiitn BBIOOpOYHOE ypaBHEHHME NPAMOH Y -y :rB—yG- X, perpeccun Y Ha X 1O NaHHOH
Sx

KOpPENSIIUOHHON TalnuIe.
1.

Y X ny
10 15 20 25 30 35

6 4 2 - - - -

12 - 6 2 - - - 8

18 - - 5 40 5 - 50

24 - - 2 8 7 - 17

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

OcHoBHas iMTEpaTypa:
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I'ycak, A. A. Teopus BeposatHocTel. [Ipumepbl u 3amaun [DIEKTPOHHBIM pecypc]: yueOHoe
nocooue / A. A. I'ycak, E. A. bpuumkoBa. — DJEKTpOH. TEKCTOBbIE JaHHbIE. — MUHCK:
TerpaCucremc, 2013. — 287 c. — Pexum noctyna: http://www.iprbookshop.ru/28244.html

JlonoJHUTeIbHASA JIUTEpaTypa:

Kmumos, I'. T1. Teopus BeposiTHOCTEH 1 MaTeMaTHueckas cratuctuka: yaeonuk / I'. I1. Knumos.
— MockBa: MOCKOBCKHI1 rocyaapcTBeHHbIM yHUBepcuTeT uMeHu M.B. JlomonocoBa, 2011. — 368 c.
— Pexxum nocryma: http://www.iprbookshop.ru/13115.html
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MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUA PO
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJEHUWE BBICHIETI'O ObPA3OBAHUA
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBI YHUBEPCUTET»
[Taruropckuit unctutyt (pumman) CKOY

MeToanyeckue yKazaHus
TSl 0OYyYarOIIMXCsl IO OPTaHU3AIMHU U TTPOBEACHUIO CAaMOCTOSTEILHON PabOThHI
no nucuuriuHe « Teopust BeposTHOCTEN M MaTeMaTUYECKas CTATUCTUKAY
JU1s1 CTyJIeHTOB HarnpasieHus noArotoBku 09.03.02 UudgopmManmoHHbIE CUCTEMbI U
TeXHOJIOTMH HANpaBleHHOCTH (Mpoduis) UHpopMaunoHHbie cUCTEeMbI
TEXHOJI0ruu 00padoTKkn HMGpPOBOro KOHTEHTA

IsaTuropck, 2025
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COJEPKAHUE

OO011Me TOJI0KEHNS
Iens u 3ama4m cCaMOCTOATETHLHON paOOTHI

TexHomoruueckas KapTa CaMOCTOSITEIIbHOM pa60TBI CTyACHTa

el S

[Topsi10K BBITOJIHEHHSI CAMOCTOATEIBHOM pabOThI CTYIEHTOM
4.1. Memoouueckue pexomenoayuu no pabome ¢ yueOHou 1umepamypou
4.2. Memoouueckue pexomeHOayuu no n0O20MoGKe K NPAKMUYeCKUM 3AHAMUIM
4.3. Memoouueckue pexomeHOayuu no camonposepke 3HaHui
5. KouTponb caMmocToATebHON pabOThHI CTYAEHTOB

6. Cnucok nurepaTypbl
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1. OO01ue moJI0KeHUs

CamocrosrenbHass paboTa - maHupyeMas ydeOHas, y4eOHO-HcCcenoBaTelIbCcKas, Hay4HO-
HCCIeIoBaTeNIbCKass paboTa CTYACHTOB, BBINONHSIEMAas BO BHEAYJIUTOPHOE (ayIUTOPHOE) BpeMs IO
3aJIlaHUIO U MPU METOJUYECKOM PYKOBOJICTBE IMperoaaBaTesis, Ho 6e3 ero HemoCPeJACTBEHHOTO yUacTHs
(Mpy 4YacTUYHOM HEMOCPEICTBEHHOM Y4YacTUU MPENoJaBareisl, OCTABIAIOIIEM BEAYIIYIO POJb 3a
paboToii CTYICHTOB).

CamocrositensHast pabota crynentoB (CPC) B BY3e siBnsercss BakHBIM BUIOM Y4YEOHOU U
Hay4HOU AesTenbHOCTH cTyaeHTa. CaMmocTodTenbHas paboTa CTYJEHTOB UIPaeT 3HAUUTEIbHYIO POJIb B
PEUTHHTOBOW TEXHOJIOTUU OOYUEHUS.

CamocrosarenbHass paboTa sBiIeTCS BaxHeWeW Qopmoil ycBoeHus 3HaHWd. B xoxe
CaMOCTOSITEIbHOW pa0OThl CTYJEHTHI YSCHSIOT 3HAHHUS 1O KOHKPETHOM TeMe y4eOHOro marepualna,
3aKpEIUISIIOT W YTOUHSIOT YK€ W3BECTHBIE M OCBAaMBAlOT HOBbIE Kareropud. CTalKuBasCh C
HEJOCTATOYHO IMOHSATHBIMU 3JIEMEHTaMH TEMbI, CTYACHTBl CTPEMSTCS HaXOAUTh OTBETHl WIH
(UKCHpPOBATh BOMPOCHI IS TIOCTAHOBKH U YSICHEHHUS MX HA KOHCYJBTAIUU C MPENOaBaTEIeM WIH BO
BpeMs MMPAKTUUECKOTO 3aHSATHUS.

3aaun caMOCTOSITEIHHOM PAOOTHI COCTOAT B CIAEAYIOIICM:

1. Pa3BuUTh JOrnyeCcKoOe U aNrOPUTMHUYECKOE MBILICHHE.

2. BoipaboTarh nepBUYHbBIC HABBIKH MaTEMATUIECKOT'O UCCIICIOBAHUS MPUKIIATHBIX BOIIPOCOB.

3. BrpaGoTaTh HaBBIKM JOBEIACHHUS pEIICHUS 3aadyd 0 MPUEMIIEMOTO IPAKTHYECKOTO
pe3ynbrata — 4ucia, rpaduka, TOYHOTO KAdeCTBEHHOTO BBIBOJA C IMPUMEHEHHEM aJIeKBaTHBIX
BBIUMCIUTENBHBIX CPEJCTB, TAONIHUII, CIPABOYHHUKOB.

4. BeipaboTaTh yMEHHE CaMOCTOSITEIBHO pa30MpaThCsi B MAaTEMaTHYECKOM armapare,
MPUMEHSIEMOM B JIUTEPATYPE, CBA3AHHOM CO CIEIUATBLHOCTHIO CTY/ICHTA.

5. Hayuutp omepupoBaTh aOCTpaKTHBIMH OOBEKTaMH U  aJICKBaTHO  yHOTPEOISAThH
MaT€MaTUYeCKHEe TIOHATUS M CUMBOJBI I BBIPAKEHUS KOJMYECTBEHHBIX M KayeCTBEHHBIX
OTHOIIIEHUH.

CaMocTtosiTennbHasi paboTa CTyACHTa 1O YYeOHOW JUCHUIUIMHE «ANTeOpa» BKIIOYACT
MOATOTOBKY K TPAKTUYECKUM 3aHSATHUSM W BBITIOJHEHHWE MPAKTUYECKUX 3aJaHUN, CaMOCTOATEILHOE
U3yueHHe TeM Y4YeOHOro Marepuaja [0 PEKOMEHIyeMOW JuTepaType U C HCIOJIb30BaHUEM

MH(OPMALIMOHHBIX PECYPCOB.
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CamocrosarenbHass pabora mo aucuuiuinHe «Teopus BepoOATHOCTEH M MaTeMaTHYecKas

CTaTHCTHKAa» HampaBiieHa Ha (POpMHUpPOBAHHE CIECAYIOUIMX KOMIETEeHIHI:

ILnanupyembie
pe3yJbTaThbl 00yUeHust
1o AMCIUTIHHE
Koa, popmysnupoBka Koxa, popmyaupoBka (MoayJin0),
KOMIIeTeH UM HHAMKATOpA XapaKTepu3ymoume
ransbl GOPMUPOBAHMS
KOMIIeTEHIUH,
HHAMKATOPOB
OIIK-1: Cnocoben N-1onk.1 3HakoM ¢ ocHoBamu | [Ipumensier
MPUMEHSTh MAaTEMaTHUKH, (bU3UKH, | ECCTECTBEHHOHAYYHbIE U
€CTeCTBEHHOHAYYHBIC U | BBIYUCIUTEIbHON TEXHUKH U | OOIIEHH)KECHEPHBIC
00IIIeNH)KCHEPHBIE POTPaAaMMHUPOBAHHS. 3HaHMS, METO/IbI
3HAHMUS, METOIbI N -2k PemiaeT ctaniapTHbie | MATEMATUYECKOTO
MaTeMaTH4YECKOTO npodeccuoHaIbHbIe 3a7a4d  C | MOJICIIUPOBAHMS,
aHaJIn3a u MIPUMEHECHUEM TEOPETUYECKOTO u
MOJIEIIMPOBAHU, €CTECTBEHHOHAYYHBIX U | BKCIIEPUMEHTAIBHOTO
TEOPETUYECKOTO U OOIIENHKEHEPHBIX 3HaHHM, | UCCIIEIOBAHUS B
DKCIEPUMEHTAIBHOTO METO/IOB MaTEeMaTUYECKOro | MpodecCHoHaTbHON
VCCIIEIOBAHHUS B aHAJIN3a U MOJICIIMPOBAHHS. NEATENBbHOCTH
npodeccruonanbHOI M/1-3onk1 IIpoBoauT Teopernueckoe u
NEeATEIILHOCTH OKCIICPUMCHTAJIBHOC HCCIICOOBAaHUC
00BEKTOB npodeccrnoHaIbHOM
ACATECIIbHOCTHU

2. Ilesap 1 3272494 CAMOCTOATEJIHHOH PadOTHI

Benymas nens opranuzanuu 1 ocymectsienuss CPC coBnagaer ¢ 11e51pto 00yueHus CTyIeHTa —

dhopmupoBanmre Habopa 00IeHAYIHBIX, TPO()ECCHOHATBHBIX U CTICITHATBHBIX KOMIIETCHIINHN Oy Iyiero

6aKanaBpa IO COOTBCTCTBYIOIICMY HAIIPABJICHUIO ITOJATIOTOBKH

HpI/I OopraHu3anuun CPC BaxHbIM U H606XOI[I/IMBIM YCIIOBUCM CTAHOBATCA (I)OpMI/IpOBaHI/Ie

YMEHHUS CAaMOCTOSATENILHONW pabOThI Ik MPHOOPETEHUS 3HAHUM, HABBIKOB U BO3MOKHOCTH OPTaHU3aLuI
y4eOHON U Hay4HOU AesTebHOCTU. Llenbro caMoCTOSTeIbHON PaOOTHI CTYICHTOB SIBJISIETCS OBJIAJICHUE
(yHIaMeHTaIbHBIMU 3HAHUSMH, MPO(ECCHOHATBHBIMU YMEHHSMH U HaBBIKAMHU JIEATEIBHOCTH 10
npoQuIo, ONBITOM TBOPYECKOH, HCCIeA0BaTeNbCKOM JAedrenbHocTH. CamocTosTenbHas paboTa
CTYACHTOB CHOCOOCTBYET pa3BUTHIO CaMOCTOSTEIBHOCTH, OTBETCTBEHHOCTH W OPraHM30BaHHOCTH,
TBOPYECKOTO MOJX0/a K PEHICHHIO MPpo0ieM yueOHOro 1 npodeccruoHalbHOTO YPOBHSL.

3amauyamu CPC gBiagroTcs:
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- CUCTEMAaTH3alUs M 3aKpEIUICHUE IOJYyYECHHBIX TEOPETUYECKUX 3HAHUU U INPAKTUYECKUX
YMEHUH CTYy/IEHTOB;

- yri1yOJieHHe U pacIliipeHne TEOPEeTHUECKUX 3HaHU;

- ¢dbopMHupoBaHHE  YMEHMHA  HCIOJIb30BaTh  HOPMATHUBHYIO, IPAaBOBYIO,  CIIPAaBOYHYIO
JOKYMEHTALUIO U CIIELUAIIBHYIO JINTEPaTypy;

- pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEM W AaKTHUBHOCTU CTYAEHTOB: TBOPYECKOM
MHULUATUBBI, CAMOCTOSITEIbBHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

- (GopMHpOBaHHE CAMOCTOATENBHOCTH  MBIIUIEHUS, CIIOCOOHOCTEM K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOPEAIIN3aLlUN;

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHNH;

- UCIIOJIb30BaHUE MaTepHasa, COOPAaHHOrO U MOJyYEHHOTO B XOJ€ CaMOCTOSITEIbHBIX 3aHATUI
Ha CeMMHapax, Ha MPAKTUYECKUX U JJaOOPATOPHBIX 3aHATHUAX, IPU HAIMCAHUM KYPCOBBIX U BBIITYCKHOMN

KBaJTU(UKAITMOHHON paboT, 111 2P PEeKTUBHOI MOATOTOBKH K UTOTOBBIM 3a4€TaM U K3aMEHAM.

3.TexHoJoruueckasi KapTa cCaMoOCTOSITeJIbHOM PadoThI CTyeHTa

OO0OBeM 4acoB, B TOM YHCIE
B aKas.
Koot U] IESITETLHOCTH (axan.)
CTYJICHTOB Cpencra n KonTakTH
peann3yeMbIxX
KOMIIETEHIHI TEXHOJIOTMH as pabora
OLICHKHU CPC c Bcero
Mpenojiana
TeJIeM
4 cemecTp
Komrext
3aJlaHui U
OIIK-1 IToaroroBka k !
BOIIPOCOB T10 2,88 0,32 32
(1a-1,2,3) JEKIHSIM
TEMaM
JACIUILTUHBI
Kommext
[TogroroBka k 3aJaHuN U
OIIK-1
MPaKTUYECKUM BOITPOCOB T10 5,76 0,64 6.4
(I/II[_ 1 9293 )
paboram TeMaMm
JUCIATIINHEI
Komiext
CamocTosTeTbHOS 3aJJaHul U
OIIK-1
U3y4YEHHE JIMTEPaTypsl |  BOIIPOCOB I10 63,36 7,04 70,6
(Hﬂ- 1 )2 93 )
o Temam 1-12 TeMaM
JIACIIUILTNHBI
Hroro 3a 4 cemecTp 72 8 80
72 8 80
Htoro
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4.H0pﬂ)10K BBINOJTHEHUS CAMOCTOSITEJILHOM paﬁoTbl CTYAEHTOM

4.1. Memoouueckue pexomenoayuu no pabome ¢ yueOHou iumepamypou

[Tpu paboTe ¢ KHUroi HEOOXOIUMO MOA00paTh JUTEPATYPY, HAYUUTHCS MPABHIBHO €€ YUTATh,
Bectn 3anucu. [ns mombopa nuTeparypsl B OMOJMOTEKE MCHOJB3YIOTCS al(aBUTHBIA |
CHUCTEMaTHUYECKUI KaTaIor!.

BaXHO NMOMHHTB, YTO palMOHAIbHbIE HAaBBIKM PAa0OTBl C KHUIOW - 3TO Bcerjaa Oouiblias
HKOHOMHUS BPEMEHU U CHUIIL.

[IpaBuibHbIN 110100p Y4EOHUKOB PEKOMEHIYETCsl MPEIoiaBaTeIeM, YUTAIOIUM JIEKIIMOHHBIN
Kkypc. HeobGxonumas nurepatypa MOXeT OBITh TakKe yKa3zaHa B METOAMUYECKUX pa3paboTKax IO
JAaHHOMY KypCy.

W3zydas marepuai no y4eOHUKY, CIEIyeT MePeXoIuTh K CIeAyIOIEeMy BOIPOCY TOJIBKO IOCIe
NPaBWIBHOTO YSICHEHHUS TPEABLIYIIEro, ONMChIBas Ha Oymare BCe BBIKIAIKHA M BBIYHCICHUS (B TOM
qucie Te, KOTOpble B y4eOHHKE OMYILIEHbI MM Ha JIEKLUH JaHbl ISl CAMOCTOSITEIBHOTO BBIBOJIA).

[Ipu n3ydeHuwn 000N TUCHMIUIMHBI OOJBIIYI0 M BaXKHYIO POJIb UIPACT CaMOCTOSITEIbHAs
UHIMBUAyaIbHAs paboTa.

Ocoboe BHMUMaHHUE CIIEAYET OOpaTHTh Ha OMpeesieHHEe OCHOBHBIX MOHATHH Kypca. CTyIeHT
JIOJDKEH MOJPOOHO pa3dupaTh MPUMEPHI, KOTOPbIE MOSICHIIOT TaKHE ONpPECNICHUsl, U YMETb CTPOUTH
aHaJIOTUYHBIE MPUMEpPHI caMocTosATeNbHO. HyHO 10OMBAaThCA TOYHOrO HPEICTABICHUS O TOM, UTO
n3ydaenib. [lone3HO cOCTaBIATH OMOpPHBIE KOHCHEKTHL. llpn u3ydeHMHm Mmartepuana Mo y4eOHUKY
IIOJIE3HO B TETpajau (Ha CHEUAJIbHO OTBEJIEHHBIX IOJAX) JOMOJHATH KOHCIHEKT jekuud. Tam ke
clleZlyeT OTMeUaTh BOIPOCHI, BbIJICTIEHHBIE CTYAEHTOM AJIs1 KOHCYJIbTAllUU C IIPETO1aBaTeNIEM.

BbIBOIBI, IOSTyYEHHBIE B PE3yJIbTaTe U3YUCHUS, PEKOMEHAYETCs B KOHCIIEKTE BBIIEIIATh, YTOOBI
OHM IIpY NIEPEUNUTHIBAHUM 3aIMCEN JTyUIlle 3alIOMUHAINCE.

OnbIT NOKa3bIBAET, YTO MHOTUM CTYAEHTaM IIOMOTaeT COCTaBJICHUE JINCTA ONOPHBIX CUTHAJIOB,
coJlepKalllero BakHeHIIMe M HauboJsiee yacTo ymnoTpelssiemble QOpMyJbl U MOHATHS. Takod JUCT
IIOMOTAeT 3allOMHUTH (OPMYJbl, OCHOBHBIE IIOJIOKEHMS JIEKLMH, a TaKXKe MOXET CIYXHUTb
MOCTOSIHHBIM CITPABOYHUKOM JUJISl CTYCHTA.

UreHne Hay4yHOro TEKCTa SBJISETCS YACThIO IIO3HABATENIbHOM JesTenbHOCTH. Ee nenp —
W3BJIEYEHHE W3 TeKcTa HeoOxoaumoil uHpopmanmu. OT TOro Ha CKOJBKO OCO3HAHHA YMTAIOLIUM
COOCTBEHHAs! BHYTPEHHsIsI yCTAaHOBKA IpU OOpallleHUH K MeYaTHOMY CJIOBY (HATH Hy)KHbIE CBE/IEHUS,
YCBOUTH MH(OPMAIUIO NOJHOCTHIO MM YaCTHYHO, KPUTHUYECKH MPOAHATM3UPOBATH MaTepHal U T.II.)

BO MHOTOM 33aBUCHUT 3()()eKTUBHOCTH OCYIIECTBIISIEMOTO ICHCTBHSL.
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Boiaenstor uemoipe 0crosénbie yCmano6Ku 6 UmeHuu Hay4Ho20 MeKcma:

MH()OPMAITMOHHO-TIONCKOBBIN (33a/1a4a — HAWTH, BBIJCIUTh HCKOMYIO HH(OPMAITHIO)

ycBauBaroasi (yCWJIds YUTATeNsl HAIpPaBIIEHbl HA TO, YTOOBI KaK MOKHO IIOJIHEE OCO3HATh U
3aIIOMHUTH KaK CaMU CBE/ICHUS M3JIaraéMble aBTOPOM, TaK U BCIO JIOTHKY €r0 pacCy K IeHHi)

AHAJIUTUKO-KPUTHYECKAss  (YUTATEIb  CTPEMMUTCS  KPUTHUECKH  OCMBICIUTh  Marepual,
MIPOaHAIU3UPOBAB €0, ONPEAEIUB CBOE OTHOLIEHHE K HEMY)

TBOpUEecKas (CO3JaeT y YUTaTelNsi FOTOBHOCTh B TOM MJIM MHOM BHJE — KAaK OTIPABHOM MyHKT
JUIL CBOUX pacCyKIEHMH, Kak oOpa3 il JeHCTBUS MO aHAJOTMM U T.I. — UCHOJIb30BATH CYXKJICHHS
aBTOpa, XOJ €ro MbICIEH, pe3yJabTaT HaONIOAEHUA, pa3pabOTaHHYIO METOJUKY, IOINOJHUThH HX,

MIOJIBEPTHYTh HOBOM MPOBEPKE).

4.2. Memoouueckue pexomenoayuu no n0020MoeKe K NpAKMuYecKuM 3aHAMUsIM
Jlis Toro 4yToObl MPaKTUYECKUE 3aHATHS MPUHOCHIN MaKCUMAJIbHYIO MOJIb3Y, HEOOXOIMMO

TIOMHUTb, YTO YIPAKHEHUE U PEUICHHUE 3a]1a4 MPOBOASTCS M0 BEIYUTAHHOMY Ha JICKIIUSAX MaTepHaly U
CBSI3aHBI, KaK MPaBUJIO, C ACTAIbHBIM Pa300pOM OTAEIBHBIX BOMPOCOB JICKIIMOHHOTO Kypca. CremyeT
MOTYEPKHYTh, YTO TOJIBKO MOCJIE YCBOSHUS JICKIIHOHHOTO MaTepralia ¢ OMPECIICHHON TOYKHU 3peHHMS (a
MMEHHO C TOW, C KOTOPOH OH M3IJIaraeTcsl Ha JIKIHUAX) OH OyAeT 3aKpEeIUIAThCS Ha MPaKTUYECKUX
3aHATUSAX KaK B pe3ysibTaTe OOCYXKIEHHs M aHalu3a JICKIMOHHOTO MaTephalia, TaK U C MOMOIIBIO
pemieHust MpoOJIeMHBIX CUTyanuil, 3agad. Ilpu 3TUX yCIOBHSX CTYACHT HE TOJIBKO XOPOIIO YCBOUT
MaTcpHrall, HO U HAYUYUTCA MPUMCHATH €ro Ha MPAKTUKE, a TAKKE MOJTYUYUT I[OHOJ'IHI/ITCJH)HLIﬁ CTUMYJ1 (I/I
9TO OYEHBb BAXKHO) JIJISl aKTUBHOM MPOPAOOTKHU JICKIIUH.

Cremyer TOMHHUTB, YTO pEIICHUE KaXIOW Y4eOHOH 3ajJaud JOJDKHO JIOBOIMTHCSA 10
OKOHYATEJILHOTO JIOTUYECKOTO OTBETa, KOTOPOTO TPeOyeT yCIOBHE, W MO BO3MOXHOCTH C BBIBOJIOM.
[lomy4yeHHBI OTBET CIEAYEeT MPOBEPHUTH CIIOCOOAMH, BBITEKAIONIMMHU W3 CYIIECTBA JAaHHOW 3aauu.
[Tose3sHo Takke (ecaM BO3MOXKHO) pEIIaTh HECKOJIBKHMH CIIOCOOAaMHU W CPaBHUTH ITOJTYYCHHBIC
pe3ysbTaThl. Pemenue 3a1a4 JaHHOTO TUIIA HY>KHO TIPOI0JDKATh JI0 IPUOOPETEHHSI TBEPIbIX HABBIKOB B

X PCIICHUU.

4.3. Memoouueckue pexomeHOayuu no camonposepke 3HAHul
[Tocne n3ydeHus onpeIe]ICHHON TEMBI 0 3aMUCSAM B KOHCIIEKTE U YUSOHHKY, a TAK)KE PEIICHUS

JIOCTaTOYHOTO KOJMYECTBA COOTBETCTBYIOIIMX 3a/lad Ha MPAKTUYECKUX 3aHITUSIX M CaMOCTOSITEIBHO
CTYACHTY PEKOMEHIYeTCsl, IPOBECTH CaMOINPOBEPKY YCBOEHHBIX 3HaHWH, OTBETUB Ha KOHTPOJIbHBIE
BOIIPOCHI 10 U3YUYEHHOU TEME.

B ciiyyae HE0OX0AMMOCTH HYXKHO €Il pa3 BHUMATEIbHO pa300paThecsi B MaTepHale.
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NHorna HeZoCTaTOYHOCTh YCBOGHHUS TOTO WJIM HHOTO BOMPOCA BBISICHSAETCS TOJBKO MpU
M3Y4YEHUW NalbHEHIIero Marepuana. B 3Tom ciyyae Hago BEpPHYTHCS Ha3al U MOBTOPHUTH ILIOXO
YCBOCHHBII Marepuasl. BaxxHblli KpuTepuil yCBOEHHUSI TEOPETHUECKOro MaTepuaia - yMEHHUE pellaTh
3a/1aud WM TPOUTU TECTUPOBAHUE MO MpoiliecHHOMY Marepuany. OgHako cieayeT NOMHHUTh, YTO
MPaBUJILHOE PEILICHUE 3a/1a4l MOXKET MOJYUUTHCS B PE3yJIbTaTe MPUMEHEHUSI MEXaHUYECKU 3ayUECHHbBIX

dbopmyn 6€3 MOHUMaHUS CYITHOCTH TEOPETUUECKHUX MOJIOKEHUH.

5.KoHTpPOJIb cCAMOCTOSATEILHON PadoThI CTY1€HTOB

B pamkax peHTHHrOBOW CHUCTEMBI YCIIE€BAEMOCTh CTYJIEHTOB MO Ka)J0W NHCIUILINHE
OLICHMBAETCA B X0/1€ TEKYILIET0 KOHTPOJISI U IPOMEKYTOYHOM aTTeCTALUH.
Texkylmuii KOHTPOJIb

PeiiTuHroBasi oueHKa 3HAHUM CTyIeHTa

No Bun nestenbHOCTH CTYIEHTOB Cpoku KommnuecTBo
/1 BBIITOJTHEHUS 0aj10B
1. | IIpakTHuecKoe 3aHATHE 5 S Heaens 15
2. | IIpakTHyeckoe 3aHsiTHe 8 8 Henensa 20
3. | IlpakTuueckoe 3ansatue 12 12 uenens 20
Hroro 3a 4 cemecTp 55
Hroro 55

MakcumanbHO BO3MOJKHBIN Oajil 3a BECh TEKYIIMH KOHTPOJIb yCTaHABIMBAETCS pPaBHBIM S5.
TGKYH_IGG KOHTPOJIBHOC MEPONPUATUC CHUTACTCA CAAHHBIM, C€CJIM CTYACHT MOJY4YUJI 3@ HCTO HC MCHCC
60% OT YCTaHOBJIEHHOIO /Ui 3TOTO KOHTPOJISI MakCUMalbHOro Oamna. PelTuHroBwiid Oani,
BBICTaBJIIEMBIN CTYACHTY 3a TCKYUICC KOHTPOJBHOC MCEPONPUATUC, CHAHHOC CTYACHTOM B
yCTaHOBJICHHbIE TPadUKOM KOHTPOJIbHBIX MEPOMPUSITUI CPOKH, OTIPEEIIIETCS CIEeAYIOINUM 00pa3oMm:

Ypoeenw evinonnenus konmponvnozo | Peiimunzoewlit 6ann (6 % om makcumanvnoz2o
3a0anus oanna 3a KOHmpoJbHOe 3a0anue)
Omauyunolii 100
Xopowuti 80
Yooesnemeopumenwvnuiii 60
Heyooenemsopumenvhuiii 0
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6. Cnincox iurepatypbl
6.1. [lepeyeHb OCHOBHOM JIUTEPATYPHI:
I'ycak, A. A. Teopus BepostHocTel. [Ipumepsl u 3amaun [DIEKTPOHHBIN pecypc]: yueOHOe
nocooue / A. A. I'ycak, E. A. bpuumkoBa. — DJEKTPOH. TEKCTOBbIC AaHHbIE. — MUHCK:
TerpaCucremc, 2013. — 287 ¢. — Pexwum nocryna: http://www.iprbookshop.ru/28244.html

6.2. [lepeyeHb JONOJHUTEIBHON JUTEPATYPHI:
Kmumos, I'. T1. Teopus BeposiTHOCTEH 1 MaTeMaTHueckas cratuctuka: yaeonuk / I'. I1. Knumos.

— MockBa: MoCKOBCKHI1 rocygapcTBeHHbIM yHUBepcuTeT uMeHu M.B. JlomonocoBa, 2011. — 368 c.
— Pexxum noctyma: http:// www.iprbookshop.ru/13115.html
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