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

Hens quctumuabl: GopmupoBanue Habopa obmenpodeccuoHaIbHbIX KOMIIETCHIIMM OakaiaBpa
no HarnpasyeHuto nmoarotoBku 10.03.01 Muadopmarnmonnast 6€301macHOCTb.

3amaun OCBOCHHS TUCIHIUIHHBL: (POPMUPOBAHUE MPEICTABICHUH O POJIM M MECTE MaTEMATUKH B
COBPEMEHHOM MHpE, JTamax pa3BUTHS, YHUBEPCATbHOCTH €€ TOHATHA W MPEICTaBICHHIA,
(dopMHpOBaHUE YMEHUH HCIOIB30BaTh HEOOXOJIMMbIC MAaTEMATHYECKHE METOMBI Il PEIICHUS 3a7ad
npodecCuOHATBHOMN 1eATETFHOCTH.

2. Ob0opyaoBaHHe U MAaTEPHAJIbI
[TpakTudeckue paboThI Mo qucHUIUIMHE « Teoprsi BEpOSTHOCTEH U MaTeMaTUIECKasi CTATUCTHKAY

MPOBOASATCS B y4eOHOW ayTUTOPUU C MYyJIbTUMEIHa 0O0OPYJOBAaHHMEM: MPOEKTOP, KOMIIBIOTEP, IKpaH
HACTEHHBIN.

3. HammeHoBaHMe NPAKTHYECKHUX PadoOT

Ne HavMmeHoBaHMe TeM JUCHUILIAHBI, HX KPaTKOe Oo0bem M3 Hux
TeMbl cojiep:kaHue 4acoB NpaKTHYecKast
MOJAr0TOBKA,
4acoB
4 cemecTp
1 Pemenne  kOMOMHATOpPHBIX  334ay:  IEPECTaHOBKH, 2 2
pa3MelleHHs], COUeTaHMsl.
2 BepositTHOCTH 1 ciyyaiiHble TPOIECCHI. 2 2

Pemenne 3amady  Ha HEMOCPEICTBEHHOE BBIYHCIICHHE
BEPOSITHOCTH COOBITHSI.

3 OcCHOBHBIE TEOPEMBI TEOPUH BEPOSTHOCTEN. 2 2
[lpumeHeHHEe TEOpEeM CIIOKEHUS W YMHOXCHHS IPH
peLIeHUH 3ajay.

3 Pemienne 3amau  Ha npuMeHeHHEe (HOpMYT  TOJTHOM 2 2
BEpOATHOCTH, hopmyibl baiieca.

3 Cxema wucnbeitannii bepnymum. HauseposiTHeiiiee 4ucio 2 2
TIOSIBIICHUI COOBITHSI B CXEME TOBTOPHBIX HE3aBUCHUMBIX
UCIIBITAaHUM.

3 [Tpubmmxenssle popmyssl B cxeme beprysm. 2 2

4 3aKOH pacnpesie]eHus AMCKPETHON CIy4aiHOM BEJTMYMHBI. 2 2

4 BbruuciieHrie  YMCIOBBIX — XAapPaKTEPUCTHK  JAUCKPETHOM 2 2
CIIy4allHOM BEJIMYHHBI.

5 OyHKIIUA paclpeiesieHuss W TUIOTHOCTH pacIpeIesIeHUs 2 2
BEPOSTHOCTE HENPEPHIBHBIX CIyYalHbIX BEIMYHH, HUX
CBOMCTBA.

o YucnoBble XapaKTEPUCTHKU HENPEPHIBHBIX —CIy4alHBIX 2 2
BEJIMYMH.

7 BapuarnmoHHbIe psIbl U HX rpadudeckoe n300pakeHue. 2 2

8 Br16opounslii Mmetoa. TodeuHble OIEHKH. 2 2




9 [ToHsATHE WHTEpPBAJIBHOIO OLEHUBaHMA. JloBepuTeIbHas 4 4
BEPOATHOCTb U IHpelenbHas omuOka BbIOOpKU. OlieHKa
XapaKTEepUCTUK TIE€HEepaJbHOM COBOKYMHOCTH 110 Majoi
BBIOOpPKE.

10 4 4
Craructuyeckast IpoBepKa FMIOTES.

11 Koppensuuonnas 3aBHCUMOCTb. Koapdumment 2 2
KOPPEJISLHH.

12 Jluneitnas perpeccusi. KoaddunmenTtsr perpeccun. 2 2

Hroro 3a 4 cemectp 36 36




4. ConepkaHue NpaKTUHYECKUX padoT

IIpakTuyeckas padora 1. Pemenne koMOMHATOPHBIX 331a4: NMePeCTAHOBKHU, pa3MeLleHHus],
coYeTaAHMS.

Heasb: ¢opmMupoBaHHE OCHOBHBIX MOHATHH KOMOMHATOPUKA W  METOAOB  PEUICHHUS
KOMOMHATOPHBIX 33/1a4 B IPUIIOKEHUU K TEOPUU BEPOSITHOCTEH.

Teopernueckasi 4acThb:

KomOunHaTopuka - BeTBb MaTeMAaTUKH, N3ydarollas KOMOMHALIMY U NIEPECTaHOBKHU IIPEIMETOB, -
BozHukia B XVII B. Jlonroe BpeMs Ka3aloch, YTO KOMOHMHATOpUKA JIGKUT BHE OCHOBHOIO pycCia
pa3sBUTHsL MaTeMaTUKU M ee npuioxeHuil. [lonokeHue nen pe3Ko M3MEHWJIOCh IOCIE MOSIBICHHS
OBICTPOJCHCTBYIOMINX BHIYMCIUTEIBHBIX MALIMH U CBA3aHHOTO C 3TUM PACI[BETa KOHEYHOI MaTeMaTHKH.
Ceiltuac KOMOMHATOPHBIE METO/bl IPUMEHSIOTCS B TEOPUM CIY4YaWHBIX IPOLECCOB, CTATUCTHKE,
BBIYMCITUTENILHOW MaTeMaTHKe, TUTAHUPOBAHUH SKCTIEPUMEHTOB H T. 1.

KomOunaropukoii (0T JaTHHCKOTO combinare — COEIUHATH, COYETaTh) HA3BIBAIOT pa3fel
MaTeMaTHKH, B KOTOPOM H3y4arOTCS 3aJaud CIEAYIOIIEro THIA: CKOJBKO KOMOHMHAIWA,
YJIOBJIETBOPSIOIIMX TEM WJIM UHBIM YCIOBUSAM, MOXHO COCTaBUTh U3 3JIEMEHTOB JaHHOI'O MHOXKECTBA.

DneMeHTapHbIMH KOMOHMHATOPHBIMH KOH(MUTYpAIUSIMHU SBISIOTCS COYETAHUsS, pa3MeIleHHUs,
nepecTaHoBku. Jlns mojcuéra uyucna 3TUX KOH(UIypauui HCHOJIB3YIOTCS IIpaBUiIa CYMMBI U
POM3BEICHUSI.

IIpaBuio cymmbI:

Ecnu snemeHT A M0xHO BbIOpaTh m crioco0amu, a aneMeHT B MoxHo BbIOpaTh k ciocobamu, To
BbIOOp 31eMeHTa A win B MoxHO ocymecTBuTh m + k cnocobamu.

O0600111eHrEM IPaBUIIa CYMMBI SIBJISIETCS IPABUIIO IPOU3BEICHUS.

IIpaBuJio mpousBeneHus:

Ecnu anemeHT A MOHO BbIOpaTh m crioco0aMu, a ocie KakJJoro BI0OOpa aIeMeHTa A 3JIeMEHT
B moxHO BeIOpaTh k criocob6amu, Toraa, ynopsao4eHHyo napy 31eMeHToB (A, B) moxHO BeIOpaTh m*k
CIOCO0aMH.

IIpumep 1:

CKOJIBKO TpeX3HAYHBIX YETHBIX YMCET MOXKHO cocTtaBuTh U3 udp 0, 1, 2, 3, 4, 5, 6, eciiu uudpsr
MOTYT MOBTOPSATHCS?

Pemenne: n1=6 (T.K. B KauecTBe NepBOM LU(PBI MOKHO B34Th JI00YI0 1udpy u3 1, 2, 3, 4, 5, 6), n2=7
(T.X. B KauecTBe BTOPOH LU(PBI MOXKHO B3sTh Jr00yI0 tudpy u3 0, 1, 2, 3, 4, 5, 6), n3=4 (T.K. B KauecTBe
TpeTheil mudpsl MOXKHO B3ATH JIIOOYI0 dpy U3 0, 2, 4, 6). Utak, N=n1*n*n3=6*7*4=168.

IIpumep 2:

CKOJIbKO BCEX YETHIPEX3HAYHBIX YMCET MOKHO COCTaBUTh U3 1tudp 1, 5, 6, 7, 8?

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

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

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



2) criocobamu, u T.1. ITocie Kax1oro BIOOpa 3J€MEHTOB X1 , X2, ..., Xk-1 DJIEMEHT Xk MOXKHO BBIOpATh n-
(k-1)) = (n-k+1) cnocobamu. Toraa, o MpaBUITY IPOU3BEACHUS, MTOCIEAOBATEIBHOCTD (X1; X2; , ..., Xk )

k
MOYKHO BBIOPATh YMCIIOM CIIOCO00B, paBHbIM n(n-1)(nN-2) ... (n-K + 1) :AH .
[Ipou3BeneHue B IEBOW YaCTH PaBEHCTBA YMHOXKUM M pa3zienuM Ha (n - k)!, momyunm

v H
A=tw
AII:

Ecmn B dopyme k = n, To “"& ecth umcino Pn mepectaHoBok u3 n snemeHTOB Ph=n! (oT
"permutation”- mepecraHoBKa).

IIpumep 3:

CKOIIBKO CYIIECTBYET JIBy3HaUHBIX YHCEJl, B KOTOPBIX IIU(pa IeCATKOB U IU(pa €AUHUL] PA3TUYHbIE U
HEYETHBIE?

Pemienne: T.K. HEYETHBIX IUQP MATH, @ UMeHHO 1, 3, 5, 7, 9, To 3Ta 3amaya CBOAUTCS K BBIOOPY H

PasSMCIICHUIO Ha IBC PA3HBIC MO3UIHWHN ABYX M3 IIATH PA3JIMYHBIX IlI/I(l)p, T.C. YKa3aHHBIX YUCECJI 6y,[[eT:
5
Ao=4-5=20.

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

Ck

k
O603HauuM yepe3 —# uncio k-couetaHuil U3 JaHHBIX N 3JeMeHTOB. DopMyIy Ui dyucia Cu
MOJTy4uM, paccykias cleayoumMm obOpazoM. Eciom kaxiaoe codeTaHue YHOPSIOYUTh BCEMH
BO3MOXKHBIMH CIIOCO0OaMH, TO MOJIYIUM Bce K-TIOCTIeIOBATEIPHOCTEH M3 N AJIEMEHTOB, 0€3 ITOBTOPCHHUH,
TO €CTh BCe k-pa3merneHus.
WupIMu cioBamu,

Cyokl=Ay

Otkyna

"k (kR

C* nln—1n-2).n—k+1)
y =
il
IIpumep 4: CkoabKuMu cioco0aMu YUTaTENb MOXKET BHIOPATh JIBE KHIDKKH U3 IIECTH UMEIOIIUXCS?
Pemenne: Yucio cnoco60B paBHO YUCITY COUYETAHUN U3 IIECTH KHUXKEK I10 JIBE, T.€. PaBHO:

| .
C§ = i = E =15
2140 2k

[Ipenmonaras, uro n u k - nensie monoxxutenbhbie yncna u 0!=1, chopmynupyeM OCHOBHBIE
CBOMCTBA COUETAHUU.

C* A" !




(CHOBHBI¢ CBOHCTEBA CO'IeTAHHE

1]
1. YenoBHAMcE, 9To Cﬂ =1

2 €)=
3. ¢F =gt

=0
3adauu u ynpaxcHenHus.
1.Onpenenuts, kKakoi 00bEKT KOMOMHATOPUKH ITPUMEHSIETCS JJIs PELEHHS 3a7a4u, 000CHOBATh BHIOOP.
2.Pemnts 3aga4y.
1. CKkOIbKO TpEX3HAYHBIX YETHBIX YHCE MOXXHO coctaButh u3 mudp 0, 1, 2, 3, 4, 5, 6, ecnu mudpsl
MOTYT ITOBTOPATHCSA?
2. CKOJIBKO CYIIECTBYET MATU3HAYHBIX YHCEII, KOTOPhIE OJIMHAKOBO YMTAIOTCS CJIEBA HAMPABO U CIIpaBa
HaJeBo?
3. B kimacce gecsth mMpeaMeToB W MSATh YPOKOB B JeHB. CKOJBKUMH CIIOCOOaMU MOKHO COCTaBUTH
pacnycaHue Ha OJUH JIeHb?
4. CKOJBKUMH crIoco0aMu MO>KHO BBIOpaTh 4 nenerara Ha KOH(pepeHIHo, eciiu B rpymnme 20 yenoBek?
5. CKONbKMMHU CcHOCO0aMM MOKHO DPAa3JIOKUTh BOCEMb DPA3JIMYHBIX IHCEM IO BOCBMHU Pa3IMUHBIM
KOHBEPTaM, €CJIM B KXK/bIi KOHBEPT KJIAJIETCS TOJIBKO OJIHO MUCbMO?
6. 13 Tpex MaTeMaTUKOB M JECATH SKOHOMHUCTOB HAJl0 COCTAaBUTh KOMHCCHIO, COCTOSIIYIO U3 JIBYX
MaTeMaTUKOB U HIECTH SKOHOMUCTOB. CKOIBKUMH CIIOCOOAMU 3TO MOYKHO CHeNaTh?
7. B xuocke mpoaarT 5 BUAOB KOHBEpTOB M 4 BHJa Mapok. CKOJBKMMHU COCOOAMH MOXHO KYIHUTb
KOHBEPT U MapKy?
8. CkonbKMMHU crioco0amMH MOKHO BbIOpATh TIACHYIO U coryiacHyto 0ykBbl 3 cioBa KOHBEPT?
9. HavanbHUK TPaHCIOPTHOTO II€Xa MPHUTIACKI HECKOJIbKO YeJIOBEK Ha coBemlanue. Kaxxaplit yqacTHUK
COBEIIAHUs, BXO/I B KAOWHET, NOXKHUMaJI PYKH BCEM MPUCYTCTBYIOMUM. CKOJIBKO YEJIOBEK y4acTBOBAIU
B COBEIIAHUH, €CJIH ObLIO BCEro 78 PyKOMOXKATHIA?
10. Kpbica 6exuT 1o JaOUpHUHTY, KOTOPBIH yCTPOEH TaK, YTO CHayala OHA JIOJKHA BBIOPATh OJHY M3
JIBYX JBEpEH, 3aTEM OJHY M3 TPEX IABEpEH, a 3a KAKIOW U3 HUX €€ 0XKUIAIOT YeThipe nBepu. [Ipoiias
JIBEPb, KpbIca HE MOXKET BEpHYThCS Yepe3 He€ 00paTHO. CKOIBKUMH PA3TUYHBIMU ITyTSIMHU KPbICA MOXKET
MPONTH JJAOUPUHT OT Hayaja 10 KoHa?

IIpakTuyeckas padora 2. BepositHocTH W ciay4aiinble mpouecchl. Pemenue 3agay Ha
HenocpeACTBeHHOE BbIYUCIeHHE BEPOSITHOCTH COObITHS.

Heas: hopmMupoBaHue MOHATHH KIIACCHUECKON, FTEOMETPUUECKOM, CTATUCTUYECKOI BEPOSTHOCTH
COOBITHS U CITOCOOAX MX BBIUMCICHHUS.

Teopernyeckas 4acThb:

BeposiTHOCTh - 0OIHO M3 OCHOBHBIX IMOHATHH TEOPUU BEpPOSATHOCTEH. CyIIECTBYET HECKOIBKO
onpezaeneHuil 3roro noHatus. [IpuBenem ompeneneHne, KOTOpOE Ha3bIBAIOT KiaccuueckuM. Jlanmee
yKa)XeM cl1abble CTOPOHBI 3TOrO ONPENENICHUS M TPUBEIEM IpYTrHe OIpeneeHHs, MO3BOJISIONINE
IIPEOA0IIETh HEJOCTATKH KJIACCUYECKOTO ONPEAEIICHUS.

Paccmotpum npumep. Ilycts B ypHE comepkutcs 6 0MHAKOBBIX, THIATEIBHO MEepeMEIIaHHbIX
[IapOB, MPUYEM 2 U3 HHUX - KpacHbIe, 3 - cuHue U | - 6enbiii. O4eBHIHO, BO3MOKXHOCTh BHIHYTh HayJAady
W3 YPHBI IIBETHOW (T. €. KPACHBIN WM CHHUI) IIap OOJIbIe, YeM BO3MOKHOCTh M3BIICUb OCINBIN Imap.



MoxHO 1M OXapakTepu3oBaTh 3Ty BO3MOXKHOCTH uuciaoM? OKa3bIBaeTcs, MOXKHO. DTO YHCIO U
HA3BIBAIOT BEPOSTHOCTHIO COOBITHS (MOSIBIICHUS 1BETHOTO Imapa). Takum oOpa3om, BEpOSITHOCTh €CTh
YHCII0, XapaKTepU3yIollee CTeeHb BO3MOKHOCTH MOSIBIICHUS COOBITHSI.

[TocraBuMm mepen coboi 3aady AaTh KOJTUYECTBEHHYIO OLIEHKY BO3MOYKHOCTH TOTO, YTO B3STHIN
Haynauy map uBetHoi. [losBneHue 1BeTHOro mapa OyneM paccMaTpUBaTh B KauecTBE COOBITHS A.
Kaxxnpiit 13 BO3MOXKHBIX PE3YJITATOB UCIBITAHUS (UCTIBITAHWE COCTOUT B U3BJICUCHUHU IIapa U3 YPHBI)
HA30BEMIJIEMEHMAPHBIM UCX000M (INeMEeHMAapHbIM cobbimuem). IAeMEeHTapHble UCXOAbl 0003HAYUM
yepe3 i, M2, ®3 4 T.1. B Hamem npumMepe BO3MOXKHBI ClIeyouue 6 3JIEeMEHTAPHBIX HUCXOJIOB: M1 -
MOSIBUJICS OCJBIA IIap; 2, 3 - MOSBUIICS KPACHBIM IIap; M4, ®s, 6 - MOSBHICS CHMHUN map. Jlerko
BUJIETh, YTO TH UCXOJbI 00Pa3yIOT MOJHYIO TPYIIy MOMAPHO HECOBMECTHBIX COOBITHH (00s3aTEIbLHO
MOSIBUTCS TOJIBKO OJIMH IIap) U OHU PaBHOBO3MOXHBI (I1ap BHIHUMAIOT HayJady, IIapbl OJJMHAKOBBI U
THIATETIHHO [ePEeMEIaHbl).

Te ormeMeHTapHbIE HCXOJbl, B KOTOPBIX HWHTEPECYIOIIEE HAc COOBITHE HACTYIAET,
HA30BEM 0.1a20NpUsmcmayouumy 3ToMy coObITUIO. B HamieM npumMepe OiaronpusiTCTBYIOT COOBITHIO
A (TIOSIBIEHUIO IIBETHOTO I1apa) CAEAYIONINE 5 UCXO/I0B: M2, M3, M4, M5, (6.

Takum oOpazom, coObITHE A HAOIOMACTCS, €CITU B MCIBITAHUH HACTYIAST OJUH, Oe3pa3IndHO
KaKOM, U3 3JIEMEHTAPHBIX UCXO/0B, OJAronpHUsITCTBYIONINX A; B HallleM mpuMepe A HaOIro1aeTcs, €Clu
HACTYIHUT (2, WIH M3, WIA O4, WA ©®5, WIH 6. B 3TOM cMbIcie coObiTue A Tojapa3zesseTcs Ha
HECKOJIBKO ~ DJIEMEHTApHbIX  COOBITHH (2, 03, 04, ®5, 6); DJIEMEHTApHOE K€ COObITHE He
MoJIpa3ieisaeTcsl Ha APYrue coObITUSA. B 3TOM COCTOUT paznuune Mexay COObITHEM A U AJI€MEHTAPHBIM
coObITHEM (RJIEMEHTAPHBIM UCXOJIOM).

OTHoleHNe yucia OJaronpusSTCTBYIONIUX COOBITUIO A 3JIEMEHTAPHBIX UCXOAOB K UX OOIIeMY
YHCITy Ha3bIBAIOT BEPOSITHOCTRIO COOBITHS A U 0003Hauatot yepe3 P (A). B paccmarpuBaeMoM mpumepe
BCEro SJIEMEHTAPHBIX MCXOIO0B 6; M3 HUX 5 OmarompusTcTBYIOT coObiTHI0O A. CnemoBaTenbHO,
BEPOATHOCTb TOTO, YTO B3SITHIM IIap OKaXeTCs LBETHBIM, paBHa P (A) = 5/ 6. D10 umucio u gaer Ty
KOJIMYECTBEHHYIO OLIEHKY CTENEHU BO3MOYKHOCTH MOSIBJICHHUS I[BETHOI'O IIapa, KOTOPYIO Mbl XOTENU
HaiTu. Jlanum Tenepp onpeneaeHue BEPOSITHOCTH.

Beposmnocmuvio cobvimus A Ha3pIBaIOT OTHOIIEHHE YHWCIA ONArompHSATCTBYIOUIUX ITOMY
COOBITHIO UCXOJIOB K OOIIIEMY YHCITY BCEX PAaBHOBO3MOXKHBIX HECOBMECTHBIX AJIEMEHTAPHBIX MCXOIOB,
o0Opa3yromux noiaHyr rpynny. Utak, BeposTHOCTb coObITHS A onpenensercs GopMmynoi

P(A)=m/n,

TJIe M - YKCJIO JIEMEHTAPHBIX UCXOJI0B, OIArONPUATCTBYIOMIMX Aj; N - YHCIO BCEX BO3MOKHBIX
AJIEMEHTAPHBIX UCXOJIOB UCTIBITAHHUS.

31ech NpeAnoIaraeTcs, 4To AIeMEeHTaPHbBIE UCXObl HECOBMECTHBI, PABHOBO3MOXKHBI U 00pa3yIoT
MOJIHYIO Tpymiy. M3 onpenenenns BEpoOSTHOCTH BBITEKAIOT CIEIYIOIIUE €€ CBOMCTBRA!

CBoiicTBO l. BeposmHocms 0ocmogepHo2o cobbimus pagHa eouHuye.

JIelCTBUTENTFHO, €CITU COOBITHE JOCTOBEPHO, TO KAXIBIA DJIEMEHTAPHBIA HMCXOJ HWCIIBITAaHUS
OIaronpusATCTBYET COOBITHIO. B 3TOM ciydae m = n, cie1oBaTeNbHO,

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

CBoiicTBO2. Beposmnocms He8O3MONCHO20 COOLIMUS PABHA HYTIIO.

JleficTBUTENTLHO, €CITH COOBITHE HEBO3MOXKHO, TO HH OJIMH U3 AJIEMEHTAPHBIX UCXO/I0OB UCTIHITAHUS
He OIaronpusTcTBYyeT coObITHIO. B 3TOM ciiydae m = 0, creoBareiabHo,

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

C B oW ¢ T B 0 3. Bepoamnocms cnyuaiinoco cobbimus ecmv NOJIOHCUMENbHOE YUCTO,
3aKIIOUEHHOE MeHCOY HYlemM U eOUHUYel.

JleicTBUTENBHO, CIy4ailHOMY COOBITHIO ONArompHsTCTBYET JIMIIL YacTh W3 OOIIEro 4mcia
3JIEMEHTAPHBIX UCXOI0B UCTIBITaHus. B aTOM ciydae 0 <m < n, 3Hauut, 0 <m /n < 1, cinemoBaTenpHO,

0<PA)<I.

Wtak, BepoATHOCTD JI000T0 COOBITHS YAOBIETBOPSAET ABOMHOMY HEPABEHCTBY



0<=P(A)<I1.
3adauu u ynpasxcuenua:

1. B simuke umeetcsa S0 0IMHAKOBBIX JI€TAJICH, U3 HUX 5 OKpalleHHbIX. Hayjauy BBIHUMAIOT OJIHY
Jeranb. HaiiTu BEpOATHOCTB TOTO, YTO U3BJICUEHHAS J€Tallb OKaXXETCSI OKPALLICHHOM.

2. bpourena urpaibHas KOcTb. HaliTh BEpOATHOCTB TOT0, YTO BBINAAET YETHOE YUCIIO OYKOB.

3. YuacTHHUKH >KepeObEeBKH TSIHYT M3 SIIUKa XETOHBI ¢ Homepamu oT | mo 100. Haiitu
BEPOSITHOCTh TOT0, YTO HOMEP MEPBOI0 HayAauy U3BJICUEHHOIO )KETOHA HE CONEPKUT LUPHI 5.

4. B Mmemouke nMeeTcsi 5 OJIMHAKOBBIX KyOMKOB. Ha Bcex rpaHsx KaKIoro KyOWKa HamvcaHa
OJlHa U3 cleayrolux OykB: o, I, p, ¢, T. HaliTu BepoATHOCTH TOro, 4TO Ha BBIHYTHIX II0 OAHOMY U
pacIoyoKEeHHBIX "B OJHY JIMHHUIO" KYOMKOB MOXHO OyIeT MpoyecThb CIOBO "cropT".

5. Ha xax0if U3 1IecTH OJIMHAKOBBIX KapTOYEK HaleyaTraHa OfHA U3 CIeayroIux OyKB: a, T, M,
p, ¢, 0. Kaprouku TmiarensHo nepememansl. HaliTu BEpOSTHOCTH TOrO, UTO HA YETHIPEX, BBIHYTHIX I10
OJIHOM U pacmoNIOXKEHHBIX "B OJIHY JUHHUIO" KapTOUKaX MOKHO OyIeT mpodecThb ciIoBo "Tpoc'.

6. Ky0, Bce rpanu KOTOPOro OKpalleHbl, paClJIEH Ha ThICSYYy KyOMKOB OJMHAKOBOTO pa3Mepa,
KOTOpBbIE 3aTeM TIATeNbHO NepemMenianbl. HaliT BepoATHOCTB TOTO, UTO HayAauyy W3BJICUYEHHBINH KyOUK
OyJeT UMEeTh OKpAILEHHBIX TpaHeil: a) oHy; 0) IB€; B) TPH.

7. V3 TmiaTenpHO HepeMelIaHHOIo MOJHOro Habopa 28 KocTell JTOMHMHO HayJaudy H3BJICYEHA
KOCTh. HaliTu BEpOSITHOCTH TOrO, YTO BTOPYIO HayJady H3BJICUEHHYIO KOCTb MOXKHO HMPHUCTAaBUTh K
MEPBOM, €CIIK IepBasi KOCTh: a) OKa3alachk AyOsieM; 0) He eCTh yOJIb.

8. B 3amke Ha 0011eit ocu nsTh JUCKOB. Kaxablil TUCK pa3/ieNieH Ha IIECTh CEKTOPOB, HA KOTOPIX
HalMCaHbl Pa3IMUHble OYKBBI. 3aMOK OTKPBIBAETCS TOJIBKO B TOM Ciydae, €ClIU KaK/bli IUCK 3aHUMAET
OJIHO OIPEJEIIEHHOE I0JIOXKEHWE OTHOCHUTENIBHO Kopilyca 3aMmka. HaliTu BeposITHOCTH TOrO, UTO NpHU
IPOM3BOJILHON YCTAHOBKE AUCKOB 3aMOK MOYKHO OYZ€T OTKPBITb.

9. BoceMb pa3nyHbIX KHUT pacCcTaBiIsAIOTCSA HayAauy Ha o/1HOH noiike. Halitu BeposiTHOCTB TOTO,
YTO JBE ONPEIEICHHBIE KHUTH OKaXYTCs IOCTABICHHBIMU PSIIOM.

10. bubnuoTredka COCTOUT U3 AECATU PA3IMUHBIX KHUT, IPUUYEM ISATh KHUT CTOAT 10 4 pyOis
KaX/1asi, TPU KHUTH — T10 OJTHOMY PYOJIIO U JIBe KHUTM — 10 3 py6ss. Haiitu BeposiTHOCTH TOr0, 4TO
B3SIThIE HayJlauy JIB€ KHUTU CTOAT 5 pyOIIeH.

11. B maptun u3 100 ngeranei oTaen TEXHUUECKOTO KOHTPOJIS OOHAPYXHJ 5 HECTaHAAPTHBIX
netaned. Yemy paBHa OTHOCHUTENbHAS YACTOTA MOSABJICHUS HECTAHIAPTHBIX JeTaeil?

12. IIpu ctpenbbe U3 BUHTOBKM OTHOCUTEIbHAS YacTOTA MOMAJaHMs B 11€Ib OKa3alach paBHON
0,85. HaitTi uncno momaganuii, €Ciau BCero 0bu10 mpousseaeHo 120 BHICTPEOB.

IMpakTuyeckas padora 3. OCHOBHbIe TeopeMbl Teopuu BeposiTHocTeli. I[IpumeHnenue
TeopeM CJIOKeHHUS M YMHOKeHHs NPU pelleHuH 3a1a4.

Heab: popmupoBanue mpeacTaBieHusi 00 OCHOBHBIX TEOPEMax TEOPUHU BEPOATHOCTEH U METOAAX
WX TIPUMEHEHHUS TS PEIICHHS 3a71a4.

Teopernyeckas 4acThb:

CymmMmoit Byx coObiTuii A u B HazpiBaeTcs coObiTue C, cOCTOSIIIIEE B MOSIBICHUH XOTsI ObI OJTHOTO
n3 coObITH A niu B.
Teopema cnooicenusi geposimuocmen

BeposiTHOCTP CyMMBI JBYX HECOBMECTHMBIX COOBITHII paBHa CyMMe BEpPOSITHOCTEH JTHX
COOBITHIA:
P(A+B)=P(A)+P(B).

B ciyuae, korna coObiTrst A 1 B cOBMECTHBI, BEpOSTHOCTD UX CYMMBI BBIpayKaeTcst PopMyoit
P(A+B)=P (A)+P (B)-P (AB),
rae AB — npousBenenue coobiTuii A u B.



JIBa cOOBITUSI HA3bIBAIOTCS 3aBUCUMBIMH, €CJIH BEpPOSITHOCTh OJHOTO W3 HHUX 3aBUCUT OT
HACTYIUICHHUSI WJIM HE HACTYIUICHUs Jpyroro. B ciydae 3aBHCHMBIX COOBITHI BBOJMUTCS TMOHSTHE
YCIIOBHOM BEPOSITHOCTH COOBITHSI.

YcnoBHOH BeposITHOCTBIO P(A/B) coObITHST A Ha3bIBaeTCS BEPOSITHOCTh COOBITUS A,
BBIYKCIICHHAS TIPU yCIIOBUHU, 4TO coObITHE B mpownsomno. Ananornyno yepe3 P(B/A) oGo3navaercs
YCIIOBHASI BEPOSTHOCTH COOBITHS B mpu ycloBuM, 4TO COOBITHE A HACTYIIUJIO.

[IpousBenennem nByx coObiTuii A W B HasbBaercs coOwbitrie C, coCTOfAIIee B COBMECTHOM
MOSIBJICHUN COOBITUSI A 1 coObITHS B.

Teopema ymHodICenus eeposimuocmen

BeposiTHoCTh Tpou3BeieHUsT ABYX COOBITUN paBHA BEPOSATHOCTU OJHOIO U3 HUX, YMHOXKEHHOU
Ha YCJIOBHYIO BEPOATHOCTbH JIPYrOro MpH HAJTUYUU MIEPBOTO:

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

CrnenctBue. BepossTHOCTH COBMECTHOTO HACTYIUICHHSI ABYX HE3aBUCUMBIX COOBITHII A 1 B paBHa
IIPOM3BEACHUIO BEPOSITHOCTEH 3TUX COOBITHIA:

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

CnenctBue. I[Ipy mpou3BOIMMBIX N OJAMHAKOBBIX HE3aBUCHUMBIX MCIBITAHUAX, B KaXKIOM W3
KOTOPBIX COOBITHE A MOSBISETCS C BEPOSTHOCTHIO P, BEPOSTHOCTD MOABICHUS COOBITUS A XOTS ObI OJTUH
pa3 paBaa 1 - (1 - p)n.

3agauu U ynpaxHeHus:

1. Menemxep uMeeT 8 KaHIUAATOB Ui B3SATHS B IITAT (PUPMBI, IPH STOM 6 KEHIIUH U 3 MY>KUHUH.
Tpebyercs B3sTh 3 uenoBeka. KakoBa BEpOSTHOCTH TOTO, YTO MPH MPOU3BOIBLHOM BRIOOpE 3 — X JIIOJICH
Oyznet BbIOpaHa XOTs Obl OJJHA JKEHIIMHA.

2. Bsmuke 12 mapoB, u3 KOTOpsIX 3 0embIX, 4 KpacHBIX U 5 TonyOsIx. Haynauy n3BiedeHsl 3 mapa.
HaiiTu BeposTHOCTB, 4TO BCE 3 11apa pa3HOro IBETa.

3. U3 rpymisl CTYACHTOB, B KOTOpOii 18 roHOIIeH 1 12 neBymiek, B COBET GaKyabTeTa H30UPArOTCs
IBa yesioBeka. KakoBa BEpOSTHOCTb TOTO, UTO Cpeu M30paHHBIX OKaXKETCs XOTs Obl O/IMH IOHOIIIA.

4. B kop3uHe 6 Oenbix M 8 4yepHbIXx Msued. Haynauy wuszBnekaercs 3 wmsaua. Paccuurarth
BEPOSATHOCTH.

A - Bce 3 Msua Oenble;
B - onun M4 Genblil a 1Ba YEpHBIX;
C - Bce TpH MsYa YEPHBIX

5. KaxoBa BeposSTHOCTb TOT0,4TO MPHU MOAOPACHIBAHUHU JABYX MOHET BBINAAET XOTs Obl OUH rep0?
BoinucaTts npocTpaHCTBO 31€MEHTAPHBIX UCXOJI0B.

6. Cpenu 30 6uneToB 5 BBIMIPHIIIHBIX. HauTH BEpOATHOCTH TOTO, YTO CPEAM IBYX BBIOPAHHBIX
HayraJ| OMJIeToB XOTsl Obl OZIMH BBIMTPBIIIHBIN

7. Wmeercs 5 Genbix n 8 yepHBIX mapoB. BerHMMaroT nBa. HaliTi BEpOSITHOCTH TOTO ,4TO OHHU
pa3HoOro 1BETA.

8. Hwmeercst 2 ypHBI: B IepBOi a OeNbIX U b YepHBIX MIapoB; BO BTOPOH ¢ Oenbix u d uepHbIx. 13
KaXJ10¥ YpHBI BBIHUMAIOT 110 1mapy. HaliTu BeposaTHOCTH TOro, 4To 00a mapa 0yayT O6enasiMu (coObiTHe
A) ¥ BEpOSITHOCTH TOTO YTO 00a 1mapa OyayT pa3Horo 1Beta (coosiTue B).

9. KakoBa BepOsSTHOCTh YTO INpPH OJHOBPEMEHHOM OpOCaHMM JBYX NPaBHIIBHBIX HIPAIbHBIX
KyOMKOB BBITIABIIEE YUCIO OYKOB COCTABUT BEIMUMHY PaBHYIO 9.

10. B xop3uHe 6 6enbIx 1 8 uepHbIX Msuell PaccunTab BEpOsSTHOCTh UTO Hay/Jauy B3sTHIE /1B MsS4a
Oenble.

11. B kop3uHe 6 6embIX 1 8 YepHBIX OJJUHAKOBBIX 10 pa3Mepy U Becy mapukoB. Hayras BeiOuparorcs
3 mapuka. PaccuutaTh BEpOSITHOCTH CIEAYIOMIMX COOBITHA:

e Bce Tpu mapuka 6enble;

e OnuH mapuk Oemblid, a 1Ba APYTUX YEPHBIC;
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e Bce Tpu mapuka yepHbie

12. TlpaBwiibHBIA UTpaidbHBIM KyOWK OpocaeTrcs 3 pasa. [locumTaTh BEpPOSTHOCTH CIEAYIOIIUX
COOBITHI:

e Bce Tpu paza BbImaJieT ecTepKa;

e Bce Tpu paza BbInaieT 0JJHO U TOXKE YHUCIIO.

13. Tpu pa3za Opocaercsi MOHETa JOCTOMHCTBOM 5 caHTHUMOB. HaiiTh BEpOSITHOCTH CIEIYIOIIHUX
CITy9aifHBIX COOBITHIA:

e A —“Bce Tpu paza BeImajaeT uudpa’,

e B - “mudpa Beimamer 1 paz”,

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

e D - “mmdpa Beimamer 2 paza’.

14. 13 OykB cinoBa “noiroc”’ Hayraj BblOuMparoTcs 1Be OYyKBBI JHaA 3a Jpyroil. Bwimucartb
MIPOCTPAHCTBO JIEMEHTAPHBIX UCXOOB.

15. KonTtposep, nposepsis kauectBo 400 uznenuit, yctaHOBUI, 4TO 20 U3 HUX OTHOCSITCS KO 2 COPTY,
a ocTaJbHbIE K IepBOoMY. HaliTu yacToTy u3aenuii mepBoro copTa, 4acToTy U3Jeuil 2 copTa.

16. Crynent 3naer 14 Bompocos u3 20. B 6unete cogepkurcs 3 Bonpoca. HaiiTu BEpOsITHOCTB TOTO,
YTO CTYJEHT OTBETUT XOTsI Obl HA OJIUH U3 HUX.

17. U3 smuka, B kotopoMm 90 rognsix aetaneid u 10 HeromHelx neranedt Haynauyy BbeIOpaHbl 10
netanei. PaccuutaTh BEpOSTHOCTH TOTO, YTO BCE BHIOPAHHBIE JIETAIH FOHBIE.

18. B smuke 20 neraneid, 15 W3 KOTOPHIX OKpamieHbl. M3 smimka BBHIOMPAIOTCS MPOU3BOJIBHBIM
oOpa3om 4 neranu. HaiiTu BEpOsSTHOCTD, UYTO OHU BCE OKPAIICHbI

19. B simuke 5 6embIX mapoB, 2 9epHBIX U 3 KpacHbIX. KakoBa BepOsSTHOCTB, UTO /IBa BBIHYTHIX IIapa
OyIyT OJTHOTO IIBETA.

20. YCTpOWCTBO COCTOMT W3 IATH 3JEMEHTOB, W3 KOTOPHIX JBa HM3HOMICHBHL [lpu BKIIOYEHUH
YCTPOMCTBAa BKJIIOYAIOTCS ClAy4alHbIM o0Opa3oM JBa 3ieMeHTa. HailTu BeposSTHOCTb TOro, 4TO
BKJIFOUEHHBIMU OKaXYTCSl H3HOIIEHHBIE AJIEMEHTHI.

21. 3 n wmznenuii, cpenu koTopbix k OpakoBaHHBIX, Haymauy Oepercs k m3nenuit. KakoBa
BEPOSATHOCTb, YTO BCE OHU OpaKOBAHHbIE

22. B ypHe a 6enbix u b uepHbIX mapos (a > 2,b >3 )13 ypHbl BeIHUMaIOT cpa3y 5 miapos. Haiitu

BEPOSATHOCTb P TOTO, UTO 2 U3 HUX OyayT O€NIBIMU U 3 UEPHBIMHU.
23. UrpanpHas kocTh Opocaercs oJiuH pa3. HaliTi BepoATHOCTH COOBITHH -

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

IIpakTnueckas padora 4. Pemenue 3a1ay Ha npuMeHeHue GopMyJI OJTHON BepOSITHOCTH,
(opmyusl baiieca.

Heab: popmupoBanue npencraBieHusi 00 OCHOBHBIX TEOPEMax TEOPUU BEPOATHOCTEH 1 MeTOAaxX
UX IPUMEHEHMSI ISl pELICHUS 3a1a4.

TeopeTnyeckas 4acThb:

BeposiTHOCTE cOOBITHS A, KOTOpPOE MOMKET HACTYNUTh JMIIb IMPH MOSBICHUM OJHOTO W3
HECOBMECTHBIX coObITHii-runore3 Bi, Bpy,...,Bn, o0pasyrommx mnonHyi rpymnmy, paBHa cyMmMMe
IIPOU3BENECHUN BEPOATHOCTEW KaKJI0M W3 TMIIOTE3 HAa COOTBETCTBYIOILYIO YCIOBHYIO BEPOSTHOCTH
cOOBITHS A
P(A) = P(B1)*PB1(A) + P(B2)*Pp2(A) +...+ P(Bn)*Pgn(A),
rie P(B1) + P(B2) +...+ P(Bn) = 1. IlpuBenennyioo ¢opMyily Ha3bIBaIOT (HOpMYaol HOAHOU
6epOAMHOCMU.
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Ecnu coObiTie A yXe HpOU30ILI0, TO BEPOSTHOCTU THIOTE3 MOTYT OBITh MEPEOLEHEHBI IO
dopmynam baiieca:
IIpumep.
I1ate KYpPCAaHTOB OJMHAKOBOC 4YHCJIO pa3 CTPCIIAOT IO OTACIBHBIM IIATH MHUIICHAM. P€3y.]'IBTaT

P(B;)* Py (A)

PA(Bi): P(A)

(i=12,...n)

CTpeJIbOBI TAKOB:

HEPBBIA M BTOPOI KypCaHTBI MOPAXKAIOT TPU MHUIICHU M UMEIOT J1Ba pomaxa (coOwitue B1);

TPETUil KypCaHT HOpaKaeT JIBE MUILICHU U HMEET TP Ipomaxa (coobitue By);

YETBEPTHIN U ISTHIA KypCaHTHI MOPAXKAIOT OJHY MHUILECHb M UMEIOT YeThIpe nmpomaxa (coobitue Ba).
Hayran Oepercss MMIleHb, OHAa OKa3ajach MOPaXeHHOH (coObiTe A). OnpenenuTb BEpOATHOCTh

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

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

Baiieca onpenenuM HCKOMYIO BEPOSITHOCTb:

P(B,)3 P3 (4

PA(Bl): ( gzg( )

RA&)=2*3 1.2 2.1 0°
55 55 55

3agauu U ynpaxHeHus:

Bapuanm 1. Tlpu wuccrnenoBaHuM KPUMHHOTEHHON OOCTaHOBKHM B HEKOTOPOM TOpPOJE BCE
MIPaBOHAPYIICHUSI, COBEPIICHHBIC 3a MOCEeAHNE 5 MECSIEB, ObUIN paclpeieseHbl 0 TPeM TpymrnaM B
COOTBETCTBUU C paiioHamu ropoja. B nepsoit rpynmne okazanock 70 %, Bo BTopoit — 23 %, B TpeThel —
7 % Bcex nmpaBOHApyIIEHU. BeposSsTHOCTB TOTO, UTO MPAaBOHAPYILIUTEIEM SIBISETCS YEIOBEK Myaiie 25
JIET N7l KKI0# rpymnmbl paBHa cooTBeTcTBeHHO 0,6; 0,35 1 0,1. OnpenenuTs BEPOATHOCTH TOTO, YTO
BBIOpaHHOMY MPOU3BOJILHO MPABOHAPYIIUTENIO OKAKETCSl MEHbIIIE 25 JIeT.

BriOpanHOMY TpOU3BOIBLHO MPABOHAPYIITUTETIO OKA3aJIOCh MeHbIIe 25 neT. Haifti BeposiTHOCTh
TOTO, YTO TOT YEJIOBEK U3 NEPBOM I'PYIMIIbL.

Bapuanm 2. Ctpenkooe otnenenue noiaydusio 10 BAHTOBOK, U3 KOTOPBIX 8 IPUCTPEISTHHBIX, ABE
HeT. BeposTHOCTh ONaiaHus B 11€7b U3 MPUCTPENIHHONM BUHTOBKHU paBHa 0,6, a U3 HE NPUCTPEISTHHOMN
0,4. KakoBa BepOsTHOCTb, YTO CTPEJOK M3 HayAaudy B3ATOH BUHTOBKHM MOMNAAET B LIE€JIb IPU OJHOM
BbICTpEne?

Crpenok nopasun 1eib. KakoBa BEpOSTHOCTb, YTO OH CTPEJISI U3 IPUCTPEISTHHON BUHTOBKHU?

Bapuanm 3. B paiione 24 denoBeka o0y4yaroTcs Ha 3a094HOM (haKyIbTeTe HHCTUTYTA, U3 HUX 6 —
Ha (usuko-maremMatuyeckoM ¢akynprere, 12 — Ha arpoHoMHuYeckoM (akyiapTeTe, 6 — Ha
SKOHOMHYECKOM (aKyibTeTe. BeposTHOCTh yCIIeNIHO caTh BCe AK3aMEHbI Ha NMPEICTOAIICH CECCUU IS
CTYIEHTOB (hr3HKO-MaTeMaTHieckoro ¢akynbrera paBHa 0,6, arpoHomuueckoro ¢akynsrera — 0,76 u
9KOHOMHYECKOTO dakynbrera — 0,8. HaiiTi BEpOSITHOCTB TOTO, UTO HayAauy B3SThIM CTY/IEHT, CIaBIIUI
YCIIECITHO BCE IK3aMEHbI, OKaKETCS CTYJAEHTOM 3KOHOMUYECKOTO (paKkybTeTa.

KakoBa BEpOSTHOCTB, UTO CTYJEHT CIACT 3K3aMeH?

Bapuanm 4. B rpynne MWIHIEHACKOr0 KoJuleaka I. BprokoBO, coCTOfAIIEed W3 PaBHOrO
KOJIMYECTBA IOHOIIEH U JeByIIEK, 5% Beex roHowel u 0,25% Bcex AeBylIeK cTpajatoT JalbTOHU3MOM.
KakoBa BeposITHOCTH TOTO, YTO HAyraj BBIOpaHHOE JIMIO CTpamaeT aanbToHM3MoMm? Ecmm Hayran
BBIOpaHHOE JIMIIO CTPaJaeT JAIbTOHU3MOM, TO KaKOBa BEPOSTHOCTH TOTO, YTO 3TO FOHOIIA?

Bapuanm 5. Ha npeanpusiTuu, W3roTaBIWBAIOIIEM JIBEPHBIC 3aMKH JIJIi aBTOMOOWIICH, TIEPBBINA
nex npousBoaut 25%, Bropoit — 35%, Tpetuii — 40% Bcex 3aMKOB. BeposiTHOCTB, 4TO 3aMOK OyaeT
BCKPBIT YTOHUIMKAMM, 110 CTaTUCTUKE cocTaBiseT 5%, 4%, 2% coorBercTBeHHO. HailTu BEpOSITHOCTH
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TOT0, YTO B CIIy4aifHO BIOPaHHOM aBTOMOOMIIE C 3aMKaMH JaHHOT'O 3aB0j1a, OyeT BCKpbITa ABepb. Eciu
3aMOK OKa3aJiCsl B3JIOMaH, KaKoBa BEPOATHOCTh TOTO, YTO OH ObUT IIPOU3BENIEH B TPEThEM IIeXe 3aB01a?

Bapuanm 6. Ha npomsinuienHoit 3oue UTK 023/1 paboraroT nBe Opuraasl pabodmx: repnas
IPOM3BOJUT B CPEAHEM Y4 MPOAYKIUH C MPOLEHTOM Opaka 4%, BTopasi — ¥4 MPOIYKIIMU C IPOIEHTOM
Opaka 6%. HaiiTu BeposSTHOCTb TOTO, YTO B3ATOE HAyraj H3Jelihe a) OKaXKeTcs OpakoBaHHBIM; O)
W3TOTOBJICHO BTOPOU OpHUrafoi mpu yCIOBUH, YTO U3JICTHE OKAKETCS OpaKOBaHHBIM.

Bapuanm 7. B nupamuzae 10 BUHTOBOK, U3 KOTOPHIX 4 CHa0XEHBI ONTHYECKUM TPUIICIIOM.
BeposiTHOCTB TOT0, UTO CTPEIOK MOPA3UT MUIIICHD MPU BBICTPEJIC M3 BAHTOBKH C ONITUYECKUM IIPUIICTIOM,
paBHa 0,95; myis BUHTOBKHM Oe3 ontuyeckoro mpuiena — 0,8. CTpenok mopa3uin MUIIEHb U3 Hayaady
B3STOM BHHTOBKH. UTO BEpOSITHEE: CTPEJIOK CTPEJISUT U3 BUHTOBKH C ONTHYECKHM MPHUIEIOM WK 0e3
Hero?

Bapuanm 8. B cnenmanu3upoBaHHYIO O0JIBHUITY TIOCTYMAOT B cpenHeM 50% c 3aboneBanuem T,
30% - ¢ 3a60oneBanuem K, 20% - ¢ 3a6oneBanuem M. BepoatHocTs nomHoro uzneueHus 6onezuu T paBHa
0,7; nnsa 6one3neit K u M atu BepositHocTu cooTBeTcTBeHHO paBHbI 0,8 1 0,9. KakoBa BeposaTHOCTB TOTO,
YTO MOCTYNUBIINK O0NBbHON OyAeT BbIKcaH 310poBbiM? Ecian 00abHOMN BBIMUCAH 3J0POBBIM, KaKOBa
BEPOSATHOCTH TOT'0, YTO 3TOT OOJIBHOMN cTpajan 3adosieBanreM M?

Bapuanm 9. B xoMnbroTepHOI 6a3e JaHHBIX COAepKATCA JaHHbIe 00 YTOHAX aBTOMAIIIKH 110 TPEM
paiionam ropoja. B cpenHem 3a mecsir u3 nepBoro paiiona nmocrymnaet 10 cooOmienwmii, u3 BToporo — 6,
u3 Tpethero — 4. BeposATHOCTh TOrO, YTO YrHAH JIETKOBOM aBTOMOOWIIb ISl KaXXAOTO U3 PalioHOB
cootBercTBeHHO — 0,9; 0,8; 0,7. KakoBa BepOsSTHOCTH TOTO, YTO OYEPEIHOE COOOIIeHHEe — 00 YroHe
JerkoBoro aBTomo6msis? KakoBa BeposSTHOCTb TOTO, YTO YTHAHHBIHN JIETKOBOM aBTOMOOMIIb U3 TPETHETO
paiiona?

Bapuanm 10. Komanaa cTpenkoB MHIMIEHCKOTO KOJUIeMKa ropojga bprokoBo coctouT u3z 5
YeJIOBEK, TPOE€ M3 HUX IONaaalT ¢ BeposTHocThio 0,8, a n1Boe — ¢ BepositHocThiO 0,6. Haynauy us
KOMaH/Ibl OepeTcsi CTPENOK U MPOU3BOAUT BhICTpesd. KakoBa BEpOSTHOCTH TOTO, YTO CTPENOK MOMaeT?
Ecnu ctpesnok monai B 1€k, TO KAKOBa BEPOSITHOCTH, UTO 3TO OJIMH U3 TpeX (OJIMH U3 IBYX)?

IIpakTuyeckass padora 5. Cxema ucnbiTanuii bepuynau. HauBeposiTHeiimmee wumciio
NMOSIBJICHUH COOBITHSA B CXeMe OBTOPHBIX HE3aBUCUMBbIX MCIIBITAHUIM.

Heab: popmupoBanue npencraBieHust 00 OCHOBHBIX TEOPEMAaX TEOPUU BEPOATHOCTEN 1 METOAaX
UX IPUMEHEHUS IS pELICHU 3a1a4.

Teopernyeckas 4acThb:

HcneiTanue, B pe3ynbTraTe KOTOPOTO OXKUAAECTCA HACTYIUIEHUE WHTEPECYIOIIET0 HAaC COOBITHS,
MO>XHO MHOTOKpPAaTHO IOBTOPSTh. [JIaBHBIM BOMNPOC KaXJOIO0 MOBTOPEHHS — IPOU30MAET WIM HE
IPOM30UET 3TO COOBITHE? A BO BCEH cepry OBTOPEHUH BaXKHO 3HATh, CKOJIBKO MMEHHO Pa3 OHO MOXKET
MPOM3ONTH WJIM HE Mpou30WTH. Hampumep, kakoBa BEPOATHOCTh, YTO IMPH MATH OPOCAHUSX MOHETHI
«opem» Beimaner poBHO 4 paza? IlIseinapckmii matematuk Havanma XVIII Bexa Axo6 bepnymmu
00BeIMHUI TTOT00HBIE BOIIPOCHI B IMHYIO BEPOSTHOCTHYIO CXEMY, KOTOPYIO IIPUHSTO HA3bIBAThH CXEMOM
beprymn.

PaccmarpuBaroT n HE3aBUCUMBIX ITOBTOPEHHUW OJHOIO M TOIO € HCIBITAHUS C JABYMs
BO3MOJKHBIMHU UCXOJAMU: «YCIIEXOM» U «HEeynauden». BeposaTHOCTh «ycrexa» paBHa p, a BEPOSITHOCTh
Heyaauu paBHa (. M3BectHa gopmyna p+q=1. Tpebyercs HaiiTh BeposSATHOCTh Pn(X) TOTO, 4TO B 3THX
MOBTOPEHMSIX MMPOU3OMAET POBHO X «YCIIEXOBY.
®opmyna beprymnu:

X __X _Nn—Xx
px)= CnP 4
IIpumep. U3 ypHsbl, coaepkarieil 2 6ebIx U 6 YepHBIX IIapOB, Hay/1ayy BBIOUPAETCS C BO3BpALICHUEM
5 pa3 moxpsin oauH map. [loacuuraTs BEpOSITHOCTB TOTO, YTO 4 pas3a MOSIBUTCS O€JIbIH map.
Pemenue: B mpuBeneHHBIX BbIIe 0003HaueHusx n=8; p=1/4; q=3/4; x=5. VickoMy0 BEpOSATHOCTH
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BbIuncisieM 1o ¢popmyine bepaysiu:

4
J1Y(3) 15
ris)=ci 2] [3)-.2
4)\4) 1024
®opmyna bepHymum npu 3aJaHHBIX YUCIIAX P U N TIO3BOJISET PACCUUTHIBATH BEPOSTHOCTH JIFO0OM
gactoThl X (0 < X < n). Bo3HHKaeT eCTeCTBEHHBII BOMPOC, KAKOH 4YacToTe OyJeT COOTBETCTBOBATH
HanOO0JIbIIIAsT BEPOSITHOCTH?
[Tpenmonoxum, 4TO Takas 4acToTa CYIIECTBYET, U TMOMBITAEMCS €€ ONPEICIIUTh U3 YCIOBUS, YTO
BEPOSITHOCTh 3TOM YaCTOThI HE MEHbIIIE BEPOSATHOCTH "Mpeaplayiiei" u "mocneayromei" 4acTor:

Pn(X) > Pn (X-1); Pn(X) > Pn (Xx+1) (%)

[TepBoe HepaBeHCTBO (*) mpencTaBiIseTCs B BUAC:

C,fpan_x > C’);—lpx—lqn—)ﬁl

4 P
< <
4ro skeuBanento N~ X+1 X y XS PR—pX+p. OTcroza ciemyer:
(p+q)x<np+p
x<np+p

Pemas BTopoe HepaBeHCTBO (*), MOTyYnuM
xznp—q

Takum o00pa3om, dYacToTa, UMEIOMIAas HaWOOJIBIIYI0 BEPOSITHOCTh (HAWBEPOSTHEWINAs YacTOTa),
OTIpe/eIsAeTCs IBOMHBIM HEPAaBEHCTBOM:
np—qg<x<mnp+p

Ecnu np+p — nenoe uncno (Toraa u np—(J — eaoe Yucio), TO IBE YaCTOThI: X=np—q U X=np+p oOnagaror
HauOoJIbIIIEeH BEPOSTHOCTHIO.

3agauu U ynpaxxHeHus:

1. Kasxxnpiii nens akunu kopnopauuu ABC nogHumaroTcs B IEHE WIN NAJA0T B LIEHE HA OJUH IIYHKT C
BEpOATHOCTSIMU cooTBeTCTBEHHO 0,75 1 0,25. HaliTh BeposATHOCTH TOTO, YTO aKLUU MOCIIE IIECTU THEMN
BEPHYTCS K CBOEH NepBOHAYaIbHOU 1ieHe. [IpuHATh ycioBHe, 4TO U3MEHEHMSI LIEHBI KLY BBEPX U BHU3
— HE3aBUCUMBIE COOBITHSI.

2. MoTOopsl MHOTOMOTOPHOTO CaMOJIETAa BBIXOASAT M3 CTPOsl BO BpeMs IOJIETAa HE3aBUCUMO OAMH OT
JIPYTOro C BEPOATHOCTHIO p. MHOTOMOTOPHBIM caMOJIET MPOJOJIKAET JIETETh, €CIM padoTaeT He MeHee
IIOJIOBUHBI €ro  MOTOpoB. IIpm Kakux 3HA4YEHUAX P JABYXMOTOPHBIM CaMOJET HaAEKHEU
YETBIPEXMOTOPHOTO caMoJIéTa?

3. bpurana u3 necaru yenoBek UAET obenarb. MIMeroTcs 1Be OJJMHAKOBBIE CTOJIOBbIE, M KaXIbIM WieH
Opurazpl HE3aBUCUMO OAMH OT APYroro HAET obenaTh B JIIOOYI0 M3 3TUX CTONOBbIX. Eciu B ofHy U3
CTOJIOBBIX CIy4aiHO MpHUIET OOJble MMOCeTUTeNeil, YeM B Hell UMEETCsl MECT, TO BO3HUKACT OUYEpPE/lb.
Kakoe HauMeHblllee YHCIO MECT JOJDKHO OBITh B KaXKIAOW M3 CTOJIOBBIX, YTOOBI BEPOSTHOCTDH
BO3HUKHOBEHUS odepenu Obuia menbiie 0,157

4.Ilycth BCXOXKECTh CeMsiH mmieHuIbl coctaBisier 90%. Yemy paBHa BEpOSTHOCTH TOTO, YTO U3 7
MIOCESHHBIX CEMSIH B30HIYT 57

5. Ecnu B cembe yeThipe peO&HKa, 4TO BEPOSTHEE: ATO JIBAa MAIBYHMKA U JIBE ICBOYKH, HIJIA TPU PEOEHKA
OJTHOTO T0JIa U OJIuH Apyroro nojna? IIpuHATh BEpOSTHOCTH TOTO, YTO JAHHBIM peOEHOK — MaJIbUMK,
pasHoit 0,5.
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6. Kanmuran kopaOiis mepes1 BbICAIKOM JIecaHTa MpUKa3ail BRITYCTUTh 10 OeperoBoii mojoce muHoi 200
MeTpoB 20 peakTUBHBIX CHAPSAI0B, OI1acasiCh 3aMaCKHPOBAHHBIX OTHEBBIX TOUEK. Bonbs Oepera B 3emitto
OB BPBIT OyHKEp MIIMHOM 20 METPOB.

a) HaiiTu BeposTHOCTH TOTO, 4YTO 4 CHapsa monajiu B OyHKep.

b) Haiitu HanBeposTHeiIIIee YUCIO CHAPSIOB, MOMABIINX B OYHKEP.

IIpakTuyeckasi padora 6. [Ipudianxennbie popmyJibl B cxeme bepHysuiu.

Leas: hopmMupoBanue MpeaCTaBICHUS 00 OCHOBHBIX TEOPEMax TEOPUU BEPOSTHOCTEH 1 METO1aX
UX MPUMEHEHHUS JIsl pEIICHUs 3a/1a4.

Teopernueckas 4acThb:

Henocpeactsennoe npumenenue ¢hopmyiisl bepHyiu mpu 60IbIIOM YKCIIE UCTIBITAHUI CBA3aHO
C TPOMO3JKUMHU BbIUUCIEHUAMHU. [loaToMy mpu Oonbmiux N BMECTO Hee, KaK MPaBUIIO UCHOIb3YIOT
npubmkeHHblie popmynsl [lyaccona u Myaspa-Jlannaca.

Dopmyna Ilyaccona
Ecnu yucno ucnpiTanuii N 10CTATOYHO BEJIMKO, @ BEPOSITHOCTh [ JAOCTATOYHO Majla, IPUYEM HX

npousBecHne a=N-P He MaJgo U He BEIUKO (0OBIYHO JOCTaTOYHO yciaoBuii p<0,1; npg<10), To
BEPOSATHOCTH P, (m) MO>KHO IpuOJIMKeHHO Haiitu 1o ¢popmyie Ilyaccona:
a"-e™®
p(m=2"2_
m!
Jlokanvnaa meopema Myaspa-/lannaca
Ecnu yncno ucnpltanuii N 10CTaTOYHO BEJTMKO, a BEPOSITHOCTU ) ¥ ( He OYeHb OJIM3KHU K HYIIO

(06b1uHO mocTatouHo ycnoBuii N>100; npg>20), TO BEpOSTHOCTb Pn(m) MOKHO MPUOIHKEHHO

HaliTh o popmyne Myaspa-Jlamnaca:

P, (m)~ Jj—qw(x),

m-n =
e x= 0P p(x)= e 2 — ¢ynkuus [aycca.

\npq

¥
S

Humezpanvnasa meopema Myaspa-Jlannaca
B ycnosusax nokansHoi ¢opmynsl Myaspa-Jlaniaca BeposTHOCTh P, (m1 <m< mz) TOro, 4TO
9HucIo ycrmexoB M 3akimodeHo Mexay M, u M,, MOXKHO NMPHUOIIKEHHO HAWTH 10 WHTETPaTHHOM
dbopmyrne Myaspa-Jlamnaca
P.(m<ms<m,)=d(x,)-P(x),

t2

m-np - _m,—np

3nauenue Qynkuuii ["aycca u Jlamnaca HaxoasTcst Mo Ta0aUIIaM.

D (x 20t —dynxups Jamaca.

= =le

IIpumep. BepostHOoCcTh «cOosi» B paboTe TenedOHHOM CTaHUUU MpHU KaxJoM Bbi3oBe paBHa 0,007 .
[Moctynuino 1000 Bb130BOB. OnpeieauTh BEPOSATHOCTD JEBATH «COOEBY.

15



Pemenue: Ilo ycnosuro 3agaun n=1000, m=9, p=0,007 . ITockonbKy N —A0CTaTOYHO BEIUKO, P —
nocTatouHo Mano (Npg < 7), To ams Beraucaerns By, (9) MoxHO ucnonb3oath popmyiy Ilyaccona.

7° e’
Hmeem a=n-p=1000-0,007 =7, otkyza Py, (9)= T ~0,1014.

IIpumep. BepoATHOCTHE TOro, 4TO NpPU ABTOMAaTUYECKOM IITAMIIOBKE H3JEIUN OTIEIbHOE W3IEIINE
OKakeTcst OpakoBaHHBIM, MocTostHHA U paBHa 0,05. KakoBa BeposTHOCTH TOT0, uTO B maptuu u3 1000

u3zenuii poBHo 40 oxaxeTcst OpakOBaHHBIMH?
Pemenue: IlIo ycnosuro 3agaun n=1000, m=40, p=0,05 gq=1-p=0,95. Teopernyecku MOKHO
UCTONB30BaTh Gopmyny beprymin. OgHAKO MONYYEHHOE BBIpAXEHHE OYACT CIHMIIKOM TPOMO3IKO,

M03TOMY ynooHeu MIPUMEHUTH JIOKAJIbHYIO bopmyny Myaspa-Jlamnaca.
(npq =1000-0,05-0,95=47,5> 20). Tax KaK ﬂ/npq =.47,5~6,829, TO

o 40-1000-0,05 40-50

J415 6,892

(3HaueHue GyHKIIMU HaxXouM 1o Tabnuie). CregoBareiabHo,

1 0,1394
Pooo (40) ~ ~

-p(-1,45)r ——=0,02
J47,5 7 )

6,892

IIpumep. BeposTHOCTh TonagaHus B Ie]b M3 CKOPOCTPEIBHOTO OPYIUsSl TMPHU OTACIBHOM BBICTpEIIC
paBHa 0,75. HaiiTu BEpOATHOCTH TOTrO, uTO Mpu 300 BRICTPEIOB YKCIIO Tonaaanuii Oyaetr He menee 210,
HO He 6ozee 2307

Pemenne: Ilo yclosuio 3anadu n=300,p=0,75q=1-p=0,25, m =210,m,=230. [lus

HAXO0XJICHUs BEPOATHOCTHU PsOO(ZlOSmSZBO) BOCIIOJIb3yeMCsl MHTerpalibHOi (opMynoit MyaBpa-

~-1,45. ¢(x)=p(~145)= (L 45)~0,1394

Jlamaca.
n-p=300-0,75=225, \/npg =+/300-0,75-0,25 = /56,25 ~ 7,5, Toraa
_210-225 15 . = 280-225_ 5 &

J56.25 7.5

J56,25 7,5
CrnenoBaTeiabHO,

P (210 <M < 230) = @ (0,67) — D (~2) = ®(0,67) + D (2) = 0, 2486 +
10,4772 =0,7258

3agauu U ynpaxHeHHs:

Brumamenvno npoumume ycnoeus sadauu u evibepume HydxucHyo opmyny (bepuynnu, Ilyaccona unu
Myaspa-Jlannaca)

1. 3aBox m3rotoBuTenb ornpaBmwia Ha 0a3zy 12000 moOpokadecTBEHHBIX W3Aenuil. Yucimo wuzaenuit
MOBPEXKICHHBIX IIPH TPAHCIIOPTUPOBKE, cocTaBisieT B cpeaHeM 0,05% . Halitu BeposSTHOCTB TOTO, 4TO
Ha 0a3y MOCTYyNuT: a) He 0osiee TpeX MOBPEKAECHHBIX U3IENNi; 0) XOTs OBl JBE TOBPEK/ICHHEIE.

2. BeposarHocTs mosiBieHus1 cOOBITHS A B KakaoM n3 900 He3aBUCHMBIX McTbITaHUN paBHa P =0,8.
Haiit BepossiTHOCTB TOTO, UTO COOBITHE A mpousoiaeT: a) 750 pa3; 6) 710 pas.

3. Bcxoxectp cemsH gaHHoro pacteHus pasHa 0,9. Haiitu BepostHocTh Toro, urto u3 900
MOCAYKEHHBIX CEMSTH YUCJIO MPOpOCHInX 3aKkiatoueHo Mexay 790 u 830.

4. MuieHb COCTOMT U3 TpeX MOMApHO HelepeceKarommxcs 30H. [Ipi ogHOM BBICTpesne M0 MHILIEHH
BEpPOSITHOCTh MOINAJaHNs B NEPBYIO 30HY Uil JaHHOro crpenka 0,5. g BTOpoi M TpeTed 30H 3Ta
BEPOATHOCTb COOTBETCTBEHHO paBHbI 0,3 n 0,2. CTpenok npon3BoAuT 6 BEICTPENOB 10 MulleHu. Haiitu
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BEPOATHOCTH TOTO, YTO IIPHU 3TOM OKa)KeTCs 3 MomnajaHus B IEPBYIO 30HY, 2 MOMaJaHus BO BTOPYIO U 1
MONaJaHus B TPETHIO 30HY.

5. BeposarHocTb BBIXOJa U3 CTPOS OJHOTO dJIEMEHTa YCTPOICTBa, B TeueHUHU t 4yacoB paboThI, paBHA
0,002. KakoBa BeposTHOCTH TOTO, uTO 32 BpeMs t u3 1500 He3aBruCHMO pabOTaIONINX 3JIEMEHTOB BBIAIET
U3 cTpos: a) 4 aneMeHTa; 6) He OoJiee ABYX AIEMEHTOB?

6. Ckonbko pa3 ¢ BeposaTHOCTHIO 0,0484 MOKHO 0kHIaTh TosiBIICHUs coObITHS A B 100 HE3aBUCUMBIX
UCIIBITAHUSX, €CITH BEPOSITHOCTh €T0 MOSBICHUS B OTJCIBHOM HCTbITaHUH paBHa 0,5.

7. BeposTHOCTH NOsIBIIEHUS COOBITUS A B KakaoM U3 900 He3aBUCUMBIX UcIbITaHul paBHa p=0,8.

Haiitu BepossiTHOCTB TOTO, 4TO cCOOBITHE A TIpon30iiaeT He MeHee 710 pa3 u He O6omnee 740.

8. JlBa paBHOCHJIBHBIX IIAXMATUCTA UTPAIOT B IIaxMaThl. UTO BEpOSTHEE: a) BHIUTPATh OAHY MAPTHIO
U3 JIBYX WJIM JIB€ MapTHH U3 YeThIpeX; 0) BBIMTPaTh HE MEHEe JIBYX MapTUN U3 YeThIpeX WM HE MEHee
Tpex nmaptuit u3 niatu? Huubu BO BHUMaHUE HE MPUHUMAIOTCH.

9. BeposATHOCTH AONMYCTUTH OMMOKY Mpu Habope Tekcta, coctosmiero u3 1200 3HaKOB, COCTaBIISIET
0,005. Haifti BEepOSTHOCTH TOTO, YTO MpHU Habope OymeT AOMyIIeHo: a) 6 omuOoK; 0) XoTs Obl OJHA
omunokKa.

10. B ropoxe N wu3 xkaxasix 100 cemeii 85 UMEIOT 1BETHBIC TeJIeBH30phl. KakoBa BEPOSTHOCTH TOTO,
y1o U3 400 cemeii 340 UMEIOT TaKKe K€ TEIEBU30PHI.

11. xakoBa BEpOSATHOCTH TOTO, YTO U3 2450 1amIl, OCBEIIAIONINX YIIHUILY, K KOHITY ToJia OyayT ropeTsh OT
1500 no 1600 namn? CuutaTh, YTO KaXKJas 1amma OyaeT ropeTh B TEYCHHUH rojia ¢ BeposiTHOCThIO 0,64.
12. B cembe 6 nereil. Haiitu BeposITHOCTB, YTO B IaHHOW CEMbE HE MEHEE IBYX MaJIbUMKOB, HO HE OoJiee
yeTblpex. CUuTaTh BEPOSITHOCTh POKICHUS MaJIbunKa U 1eBoUkH 0,5.

IIpakTnyeckas padora 7. 3akoH pacnpeaeeHus CIy4YaiiHOM BeJNYNHBI.

Heas: dopmupoBaHHe NPEACTABICHHUS O CIOCO0aX MOCTPOSHHS 3aKOHA  pacIpeesieHUs
CIIy4allHOU BEJIMYHHBI.

Teopernyeckas 4acThb:

Hapsiny co cimyyailHBIMM COOBITMSIMH, OJJTHUM M3 OCHOBHBIX INOHSTHUH TEOPUM BEPOSTHOCTEH
ABJIIETCSl TOHATUE CIy4yallHOM BEIMYMHBI — BEJIWYMHBI, YUCIEHHOE 3HAYEHHE KOTOpPOM MpPUHHMAET
pa3jMyYHbIE 3HAYEHUS B 3aBUCHUMOCTH OT pe€3yJbTaTa CTOXAaCTHUYECKOTO JKCIIEPUMEHTA WM OIBITA.
[Ipumepamu ciyyaliHBIX BETMYMH MOTYT SIBISTBCS: YUCIIO JOPOKHO-TPAHCIOPTHBIX MPOUCHIECTBUM 3a
CYTKH; KOJIMYECTBO CTYIE€HTOB, OII03/1aBIINX HA 3aHATHS; YNCIIO JAKTUIIOKAPT, IOCTYIUBIINX B TEUEHUE
IHS Ha oSKcneptusy. lIpuBeneHHbIE MPUMEpPHl XapaKTEPU3YIOT CilydaillHble BEIMYMHBI, HWMEIOLINE
KOJIMYECTBEHHBIE I1APaMETPBI, T.€. N30JIMPOBAHHBIC 3HAUEHUS C OIIPEIETICHHBIMU BEPOSTHOCTAMU. Takue
CIIy4aiiHble BEJIMYMHBI HA3bIBAIOT JUCKPETHBIMH.

Ho ecnu oueHuTh KOJMYECTBEHHO Kak IOUCKpeTHYH BenuuuHy uuciao JTII, To Benmnumna
MHTEpBaJla BpEMEHU MEXKy nocienoBaTebHbIMU MoMeHTamu Hanuuus JTIT moxeT npuHuMars nrodoe
3HaUEHUE B HEKOTOPOM BPEMEHHOM MHTEPBAJIE — ECTh HENIPEPHIBHOE MHOKECTBO BO3MOXHBIX 3HAUEHUI
paccmaTpuBaeMoil BenuuuHbL. Takue BeTNYHHbI HA3bIBAIOT HETIPEPHIBHBIMU.

3axonom pacnpeoenenusi TUCKPETHOW CIyIallHOW BEIMYWHBI HA3bIBAIOT YMCJIO €€ BO3MOXKHBIX
3HAUEHUN U COOTBETCTBYIOLIMX UM BEpOSTHOCTEH. sl mpumepa, eciy B3ATh MOHETY M B TEUEHUE
HEKOTOPOTro BpeMeHH No0packiBaTh ee, Hanpumep 20 pa3, TO B ITOM cllydyae MOT'YT ObITh CUTYaI[lH, YTO
Bce 20 pa3 moHera Oynmer oOparieHa K Bam repooM, unu Bcero 19, 18 u 1. 1. pa3, BIJIOTh 10 TOTO, YTO
MoOkeT BbIacTb 20 pa3 u pemika. MOKHO BBIYHCIUTH BEPOSITHOCTh TOTO, YTO CIydailHas BEIUYMHA
BBINAJICHUsl repba MpUMET 3HA4YeHus OT HyJs A0 ABaguatu. Ho, Kak HaM U3BECTHO, BEPOSITHOCTD
NOSIBJICHUS TepOa WM peliKy oJlHa U Ta ke U paBHa 1/2. Toraa BeposiTHOCTH MosiBIeHUs Tepda 6, 7, 8
pa3 U COOTBETCTBEHHO periek — 14, 13, 12 pa3 Oyayr paBHbI nosiBieHuto repdba — 14, 13, 12 paz u
COOTBETCTBEHHO 0, 7, 8 pa3 — pemku. Takum o0pazom, UIsl TUCKPETHOM CIIydalHOW BETUYMHBI
CYIIECTBYET OIpENIeNIeHHBId 3aKOH paclpelleieHusl, KOTOpPhIH MOXeT ObIThb 3alaH rpaduyeckH,
aHAJIMTUYECKHU U Ta0aM4yHO. B mocneaneM ciyuae 3To pacnpeneseHue 3a1aeTcst TabJIU4HO, I71€ B OAHOM
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CTOJ'I6I_IC 3allMCaHbl BCEC BO3MOXKHBIC 3HAUYCHUA CJIy‘IaI;'IHOI;'I BCJIIMYMHBI, 4 B IPYIrOM - COOTBCTCTBYIOIIUE
UM BCPOATHOCTHU.

Uwcrno BeITIaICHHI repOa BepostHoCcTh Hucno BbIAJICHUN PELIKU
0 0,000 20
1 0,000 19
2 0,000 18
3 0,001 17
4 0,005 16
5 0,015 15
6 0,037 14

3agaum u ynpaskHeHus:

CocTaBUTh 3aKOH pacipeiesICHUsI BEPOSITHOCTEH CIy4aifHOW BETMYUHBI X, €CIIH:

1) BeposATHOCTH PabOThI KAXKIOr0 M3 4eThipex aBTOMoOMiel aBromapka OB/l ropoma Ypromuna 6e3
II0JIOMOK B TEUEHHE OIIpeiesIeHHOro BpeMeHU paBHa 0,9; ciiydaiiHas BenuuuHa X — YUCJI0 aBTOMOOMIIEH,
paboTaBmKx 6€30TKa3HO;

2) BEpOSTHOCTb POXKICHHUS MajibunKa paBHa 0,5; ciydaiiHasi BeTMUMHA X — YUCIIO MATLYUKOB B CEMBSIX,
UMEIOIIUX YeThIpeX AeTeH;

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

4) BeposTHOCTh BhINJCHHUS repbda mpu Opocanuu paBHa 0,5; ciydaiiHas BeaMYMHA X — YHCIIO
BbINajieHui repOa, ecinu MoHeTa OpoleHa 5 pas;

5) Botepee Ha kaxabie 100 OuaeTOB IPUXOIUTCS 15 BRIMTpHINICH (KOTUYECTBO U Pa3MeEp BHIUTPHIIICH
IpUBe/eHbI B Tal0aMIe); caydyaiHas BeIMUnHA X — pa3Mep BBIMTPHIIIA B JIOTEpEe, MPUXOAALIETrocs Ha
OJIUH OWIIET;

Pa3mep Bourpeima, $ 20 5 1
KonnuecTBo BHIMTpHIIIEN 1 4 10

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

7) OackerboaMCT aenmaeT TPH MITPadHBIX OpOCKa, BEPOSTHOCTH MOMAJaHUs MsA4a B KOP3MHY TPH
KaxJ1oM Opocke paBHa 0,7; cmydaiiHasi BeJIMUMHA X — YHCIIO TIOTAIaHU Msiua B KOP3UHY;

8) B mapTuu u3 25 KOXKaHBIX KYPTOK 5 UMEIOT CKPBITHIH Ae(eKT, MOKYIatoT TpH KYpTKH; CiIydaiHas
BeIMUMHA X — YUCIO0 Je(EKTHBIX KYPTOK CPEeIU KYIJIEHHBIX;

9) BepOATHOCTH TOTO, YTO MPU COCTABJICHUU OYXTaJITepCKOTo OajaHca JomyiieHa onmobka, pasHa 0,3;
ayIUTOPY Ha 3aKJIIOYCHUE TPEICTABICHO TPU OajaHca MPEANPHUSTHS; CIydaiiHas BEIHYMHA X — YHCIIO
MOJIOKUTEBHBIX 3aKITFOUCHUN Ha MPOBEpsSeMbIe OalaHCHI;

10) u3 20 3aKIFOYEHHBIX, HAXOMAIIMXCS B CJIEACTBEHHOM H30JISITOPE, YETBEPO — MOJOXKe 25 JeT;
MPOU3BOJIBHO BBIOUPAIOT 2 3aKIIOYCHHBIX; CIydaliHas BeIMYMHA X — YHCIIO 3aKJIFOUEHHBIX MOJIOXKE 25
JIeT cpeiy BHIOpAaHHBIX.

IIpakTnyeckas padora 8. BoruncjieHne YNCI0BBIX XaPAKTEPUCTUK THUCKPETHOM ci1yyaiiHO|
BCJINYUHBI.
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Hean: dopMupoBaHue NpeACTaBIEHUH O 3HAUYEHUM M CHOCO0AX BBIYMCIEHUS YHCIOBBIX
XapaKTEPUCTUK JUCKPETHOM CIIy4aiiHOW BEJIMYHHBI.

TeopeTnyeckas 4acThb:

XapakTepUCTUKOM CpPEIHEr0 3HAYEHUs CIy4alHOW BEIMYMHBI CIY)KAT MaTeMaTH4eCKOe
OXpJaHue. MareMaTH4ecKUM OKUIAHWEM JIHUCKPETHOW CIlydalHOW BEJIIMYMHBI HA3bIBAIOT CYMMY
IIPOU3BEJICHUN BCEX €€ BO3ZMOXKHBIX 3HAYEHUH HA UX BEPOSTHOCTU:

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

Jlucnepcueti cnyd4ailHOM BeNWYMHBI X HA3bIBAIOT MAaTEMaTHYECKOE OKUJIAHWE KBajpara
OTKJIOHEHHSI CIIy4ailHOM BEJIMYMHBI OT €€ MaTEMaTUYECKOr0 OXKUIaHUS:

D(X) = M(X — M(X))2.
Cpeonum xeaopamuyeckum OmkIOHeHueM CITy4aitHOM BEeIMYMHBI HA3bIBAIOT KBAPATHBIN KOPEHb
U3 JIMCIIEPCHUH.

3agaum m ynpaskHenusi: J{ns ciy4yailHOM BeNMUYMHBI M3 33]a4 MPAKTUYECKOrO 3aHATUS 7 HAUTH ee
MaTeMaTUYECKOE OKHUIAHUE, JUCIIEPCHUIO U CPEAHEE KBAPATUUECKOE OTKIOHEHHUE.

IIpakTnueckass padora 9. @yHKIMH pacnpejlejieHHss W IUIOTHOCTH pacipeaejeHHus
BEPOSITHOCTEl HenmpephIBHBIX CJYy4YalHbIX BeJIMYUH, UX CBOICTBA.

Heab: ¢opmupoBaHHE OCHOBHBIX MPEJICTABICHUH O HAa3HAYEHUU M CIIOCO0AX BBIYMCICHUS
(GyHKIMI pacnpeesieHns U INIOTHOCTU HENPEPbIBHOM cllyyailHOW BETMYMHBI.

Teopernyeckas 4acThb:

Jlnst HenpepbIBHOM CIIy4YalHOM BEJIWYMHBI TEPSET CMBICH IOHATHE BEPOATHOCTU KaXJIO0I0
KOHKPETHOTI'O 3HAu€HMsl, TOCKOJIbKY TaKUX 3HAue€HHH OECKOHEYHO MHOIO, U U3 YCIOBHS, YTO CyMMa
BEPOSTHOCTEW BCEX 3HAUCHHI paBHA 1, cIeyeT, YTO BEPOSITHOCTH KAXKI0TO (PMKCUPOBAHHOTO 3HAYCHHUS
paBHa Hymt0. [I03TOMY OCHOBHBIMH XapaKT€pPHCTUKAMH, OMHCHIBAIOIIMMH TOBEACHUE HENPEPHIBHOM
CIIy4aiiHOM BEJIMYUHBI, ABJISIOTCS PYHKYUs pacnpedenenus (MIHTETpaabHas QYHKIHS pacpeeeHns) U
NIOMHOCMb pacnpeoeienuss BEPOSITHOCTEH (IUIOTHOCTh BepOSTHOCTH, AuddepeHnmanbHas QyHKIMS
pacrpeiesieHus ).

OyHKIUA pacHpenciIeHUs F (X) MpeacTaBisieT co00i BEPOATHOCTh TOTO, UTO CiydaiHas
BCJIMYMHA TPUMET 3HAUCHUC, MCHBIICC apr'yMCHTA 3TOU (I)YHKLII/II/IZ
F(x) =P{X < x}.

[T10THOCTH BepOSATHOCTH (IUIOTHOCTH pactpenencHus) f (X) siBiseTcst mepBoi MPOU3BOIHON OT

pyuxumn  pacnpenenerms: [ (X) =F'(X). Tpapux ¢ynxumu  f(X)  nasemaor  xpusoii

pacnpeoeneHus.
[ToHsITHE BEPOSITHOCTH COXPAHSETCS [T HEMPEPHIBHOMN CITy4aifHON BEJIMYMHBI KAK BEPOSITHOCTD
e¢c  TmMomajaHuss B HCKOTOPHIM  HWHTEPBAI,  KOTOPYO  MOXHO  ONpEACIWTh  Tak:

P{a<X <b}=|:(b)—|:(a) WIH P{a<X<b}:_Tf(x)dx.

Ipumep. [TIOTHOCTH BEPOSTHOCTH CITyJaifHON BeMMdHEbBl X HMEeT BHI:

0, x<0,
f(x)={C(2x-x?), 0<x<2,
0, X2>2.
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Haiitu:
1) C; 2) F(x); 3) P{0,5< X <1,5}.

Pemenne. 1) I3 ycioBusT HOPMUPOBAHHOCTH IUIOTHOCTU BEPOSITHOCTU CIEAYET, 4YTO

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

—00

2

Jc@x—x?)dx=c(x* - x3/3)‘2 —C(4-8/3)=4C/3=1,
0 0
OTKyna C = 3/4

2) CBs13b MEXKITY F (X) u T (X) 3aaeTcs GopMyIIon F(X) = j f (t)dt-

Iostomy mpu X < 0 F(x) = IOdX=0,
_37 g 32 1o
mpu 0< X <2 F(x)—Z!;(Zt—t )dt—zx i
37 X
a i X > 2 F(x):ZJ(Zt—tz)dt+IO-dx:l
0 2
0, x<0,

3 1
CrnenoBarensHo, F(x)= Z X% — Z x}, 0<x<2

1, x=2.

1,5
3)  P{05<X < 1,5}:% [@x—x*)dx = %(x2 ~x*/3]"° =0,6875.
0,5 0,

5

3aga4u M ynpaskHeHust

1.IITOTHOCTB BEPOATHOCTH HENPEPBIBHON CIIy4allHON BEITMYHUHBI X umeer Bu:

ax?, -3<x<0,
f(x) =

0, B OCTaJIbHBIX CJIy4YasiX.
a) Haiitu 3Hauenue napamerpa A . 6) [Toctpouts rpaduk GyHKIUK pactpeeeHus F (X) . B)
Haiitn BEposTHOCTB TOT0, 4TO CIIy4aiiHasi BETMYHHA X NpUMeT 3HaueHus u3 naTepsana (—1; 1).
2.IT1OTHOCTH BEpOSTHOCTH HEMPEPHIBHOW CITyJaitHON BETMIHHBI X umeer BUJ:
0, x<2,
f(x)= o2
ax—’c, x>2.

a) Haiitu 3Hauenune mapamerpa d .
0) [TocTpouts rpaduk GyHKIIUU pacTpeeICHHUS.
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B) HaliTu BeposATHOCTH TOrO, 4TO Cily4aiiHas BEJIMYMHA X IIPUMET 3Hau€Hus U3 uHTepBaia (3;
4).

X Xy Xy

3. HesaBucumbie ciaydailHble BEIUYHUHBI MMEIOT HOPMaJIbHBIM 3aKOH
m=1 o=+ 2 P o
pacmpeneneHus ¢ IapaMeTpaMu , . PaccmarpuBaercsa ciiydaiiHas BeJIM4YMHA

Y=X+X,+...+ X,
. C nomomipro HEPABCHCTBA YeOrpimena OLICHUTb BCPOATHOCTHU

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

4. [In10THOCTH BEpOSITHOCTH HETIPEPHIBHOM CITy4aifHOW BEIHMUHHBI X umeer BU/I:

() = ax(4—x), 1< x <4,

a) Haiiti 3Hauenue napamerpa d .
0) [Toctpouts rpaduk QyHKIUU pacTipeaeeHusI.

O, B OCTAJIBHBIX CJIy4dasiX.

B) HaiiTu BeposTHOCTB TOTO, UTO CIy4aiHas BEJIMYMHA X IpUMeT 3HaueHus U3 uHTepBaia (3;
5).
5.CiyyaiiHasi BelIMYMHA X umeer HOPMAJIBHBI 3aKOH pacupezaeiieHus. M3BecTHO, 4To

M (X) = —2, D(X) =1. Haiiru: a) IJIOTHOCTh BEPOSITHOCTH CIyYalHOW BEITHMYMHBI X uee
snauenus B Toukax X =—1, X=0, X =2; 0) BEpOSTHOCTH P{—2 <X < 0}, P{X > 1}-

IIpaktnueckass padora 10. YuciaoBble XapaKTePUCTHKH HeNpPePbIBHBIX CJIYy4YailHbIX
BeJIMYMH.

Hean: ¢opmupoBaHHE OCHOBHBIX MPEJICTABICHUNA O Ha3HAYEHHUU M CIIOCOOAX BBIYMCICHHUS
YHUCJIOBBIX XAPAKTEPUCTUK HEMPEPHIBHOMN CIIy4aliHOW BEJIMYNHBI.

Teopernyeckas 4acThb:

JInst HenpepbIBHOW CIIy4aiiHOM BEJIWYMHBI MAaTEMATHYECKOE 0KMIAHME, AUCIEPCHS U CpeaHEe
KBaJJPaTHUECKOE OTKIIOHEHUE ONPEIEISIOTCS CIeIyIOIUM 00pa3oM:

M (X) :Txf (x)dx, D(X) =Tx2f(x)dx—(M(X))2, o(X) = /D(X).

IIpumep. ILIOTHOCTE BEPOATHOCTHU CIy4alHON BETMYHHBI X umeer BH:

0, x<0,
f(x)=4C(2x-x?), 0<x<2,
0, X>2.
Beruncanrs: M(X), D(X), G(X).
Pemenue:
_32 ovgy _3(2.5 1 4\2_3 —1
M(X)—ZI[X(ZX—X )dX—Z(gx —ZX jo—z(16/3—4)—1,
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2
D(X) :%sz(zx— xz)dx—lzg(x“/Z— x°/5 2—1:%(8—32/5)—1: 0,2;
0 0

o(X) =+/0,2 ~ 0,447.

3agaum u ynpakKHeHus:

1.IIn0THOCTB BEPOSTHOCTH HEMPEPBIBHOM CIIy4yailHOM BETMYUHBI X umeer Bu:

ax?, —3<x<0,
f(x)=
0, B OCTAJBHBIX CIIy4YasiX.
Haiitn M(X), D(X) u O'(X),

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

BCINMYHMHBI X , €CJIM U3BCCTHO, YTO

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

3.I110THOCTH BEpOSITHOCTH HENPEPHIBHOM CITy4ailHONM BETMYHUHBI X umeer BUJ:
0, x<2,
f(x)=
(%) 92
ax

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

. X > 2.

IMpakTunyeckas padora 11. BapuannoHHble psaabl U X rpaguyeckoe H3odpaxeHue.

Heab: popmupoBaHre OCHOBHBIX MOHSATHI MaTeMaTUYECKOW CTATUCTUKH.

Teopernyeckas 4acThb:

Marematuueckass CTaTUCTHKA 3aHUMAETCsl YCTAaHOBIIEHHEM 3aKOHOMEPHOCTEH, KOTOPBIM
IIOOYUHCHBI MACCOBBIC CJ'Iy‘-IZlfIHBIG SIBJICHHUA, Ha OCHOBC 06pa6OTKI/I CTaTUCTUYCCKUX JOaHHBIX,
MOJTyYEHHBIX B pe3ynbTare HaOmoaeHuil. [[ByMs OCHOBHBIMH 3a/ladaMH MaT€MaTUYEeCKOW CTaTHUCTUKH
SABJIAKOTCSA:

- oTpe/eNieHrne Crocob0B cOopa U IPYNIUPOBKH STUX CTATUCTHUUECKUX JTaHHBIX;
- pa3paboTKa METOJOB aHAJM3a IOJIYYCHHBIX JAHHBIX B 3aBHUCHMOCTH OT II€JICH HCCIIeIOBaHUS, K
KOTOPBIM OTHOCSTCS:

a) OIICHKA HEM3BECTHOM BEPOSTHOCTH COOBITHS; OIIEHKA HEU3BECTHOM (PYHKIIMH pacrpeieiicHuUs;
OIICHKa TapaMeTpOB paclpeieNieHusi, BUJ KOTOPOrO H3BECTEH; OIEHKAa 3aBHCHUMOCTH OT APYTUX
CHy‘-I&fIHBIX BCJIIMYHH U T.[1.,

0) mpoBepKa CTaTUCTHUYECKHUX TUIIOTE3 O BHUJIC HEM3BECTHOTO PACIPENCTCHUS WU O 3HAYCHUIX
napaMeTpPOB U3BECTHOTO PACTIPEICIICHHS.

s pemieHus: 3TUX 3a7a4 HEOOXOAMMO BBIOpPATh M3 OONBINONW COBOKYMHOCTH OJHOPOIHBIX
00BEKTOB OrPaHUYEHHOE KOJIMYECTBO OOBEKTOB, MO Pe3yiIbTaTaM HM3yYEHUS KOTOPBIX MOXKHO CAENaTh
MPOTHO3 OTHOCUTENBHO HCCIEAYEMOTO MPU3HAKA STUX 0OBEKTOB.

OnpenenHM OCHOBHBIE ITOHATHUS MaTeEMAaTUUECKON CTaTUCTUKH.

T'enepanvras co6oKynHocms — BCE MHOYKECTBO UMEIOLUXCSl OOBEKTOB.

Buibopxa — Habop 00BEKTOB, CITy4aitHO OTOOPAHHBIX U3 TEHEPATLHON COBOKYITHOCTH.

22



Obvem eenepanvHoli cosokynHocmu N U 00vem 6blOOpKU N — YUCIO OOBEKTOB B
paccMaTpuBaEMOUN COBOKYITHOCTH.

Bupl BEIOOpKH:

[ToBTOpHAs — KaXIblii OTOOpPAHHBIA OOBEKT IMEpel BHIOOPOM CIIECIYIOIIETO BO3BpAIIACTCS B
TeHEPaJIbHYIO0 COBOKYITHOCTb;

BecrioBTOopHas — 0TOOpaHHBI OOBEKT B TeHEPaTbHYIO COBOKYITHOCTh HE BO3BPAIIIACTCS.

Jliist TOro, 4ToOBl TIO0 MCCIIEIOBAHHIO BHIOOPKH MOXKHO OBIJIO C/IElaTh BBIBOIBI O MOBEICHHU
WHTEPECYIOIIEr0 HAac MPU3HAKA TEHEPAbHON COBOKYITHOCTH, HYXKHO, YTOOBI BHIOOpKA MPaBHILHO
NpE/CTaBisia TPOMOPIUN T'eHEPATbHOW COBOKYIIHOCTH, TO €CTh OblIa penpe3eHmamugHoll
(mpencTaBUTENBHOM). YUUTHIBas 3aKOH OOJBIIMX YHCET, MOXHO YTBEPXKIAaTh, YTO STO YCIOBHE
BBITOJIHSICTCSI, €CIIM KaX/Iblii 00BEKT BBIOpAH CIy4aiHO, MpPUYEM Ui JIF000ro 00BhEKTa BEPOSITHOCTH
HIOTIAaCTh B BEIOOPKY O/IMHAKOBA.

[Tycth mHTEpECyIONIas HAaC ciydvaiiHas BeJruunHa X MPUHUMAET B BBIOOPKE 3HAaYeHHUE X1 N1 pas,

k

X2 — N2 pas, ..., Xg — Nk pa3, Ipu4emM z Nn,=nN.raen— 00beM BeIOOpKH. Torna HabIrogaeMble 3HAUCHHS
i-1

CIIy4aifHO! BETUYMHBI X1, X2,. .., Xx Ha3bIBAIOT BapUaHTaMH, a Ny, Ny,..., Nk —yactotamu. Ecnu pa3nenuts

KayKJ[yl0 4aCTOTy Ha 00beM BBIOOPKH, TO MOIYYUM OMHOCUMENbHbLE YACTOMbL ©; = % .

[TocnenoBarenbHOCTh BApUaHT, 3alIMCAHHBIX B MOPSIIKE BO3pACTaHUs, Ha3bIBAIOT BapUallMOHHBIM
pAIOM, a TMepeyeHb BapUAaHT M COOTBETCTBYIOIIMX WM YacTOT WM OTHOCHUTEIBHBIX YacTOT —
CTAaTUCTUYECKUM DPSIIOM.
IIpumep 1:

[Tpu npoBenenun 20 cepuit u3 10 GPOCKOB UrpabHOM KOCTH YUCIIO BHINAJACHUHN IIECTH OYKOB
okasasiock paBubm 1, 1,4,0,1,2,1,2,2,0,5,3,3,1,0,2,2,3,4, 1.

CocraBum Bapumarmonusii psg: 0,1,2,3,4,5. Cratuctudeckuit psig aias  aOCONIOTHBIX U
OTHOCHUTEJIbHBIX YACTOT UMEET BU:

X, 0 1 2 3 4 5
n, 3 B 5 3 2 1
w, 0,15 0,3 0,25 0,15 0,1 0,05

Ecnn nccnenyercs HEKOTOPBIN HENPEPBIBHBIN MPU3HAK, TO BAPUALMOHHBIN PSAJl MOXKET COCTOSATH
U3 O4YeHb OOJBIIOro KoJMdecTBa yucel. B aToM ciiyyae ynoOHee MCHOIb30BaTh I'PYHIIUPOBAHHYIO
BBIOOpPKY. Jl71s1 ee mosyueHust HHTepBal, B KOTOPOM 3aKJII0UEHbI BCe HAaOI01aeMble 3HAUEHUs TPU3HAKa,
pa30uBalOT Ha HECKOJIBKO PABHBIX YACTHYHBIX MHTEPBAJIOB JJUHON h, a 3aTeM HaXOJAT IJs Ka)10To
YaCTUYHOTO MHTEPBaJia Nj — CYMMY YacTOT BapHAHT, MONABIIUX B i-if nHTepBasl. CocTaBieHHas 110 3TUM
pe3ynbTaraM TaOauIa Ha3bIBACTCS 2PYHNUPOBAHHBIM CIAMUCTIUYECKUM PAOOM.

JUist HarasAHOTO NPECTABICHUS O TOBECHUM UCCIIEyeMON CIy4aiiHOM BelTM4MHBI B BEIOOpKE
MOKHO CTPOUTH paziuuHble Tpaduku. OIUH U3 HUX — MOJUTOH YacTOT: JIOMaHas, OTPE3KU KOTOpOil
COEIMHSIOT TOYKH C KOOpIUHATaMH (X1, N1), (X2, N2),..., (Xk, Nk), T/I€ Xi OTKJIAJBIBAIOTCS HA OCU a0CIIHCC,
a nj — Ha ocu opauHaT. Eciu Ha ocM Op/IMHAT OTKJIA/IbIBATh HE a0COMIOTHBIC (i), @ OTHOCHTENbHBIC (Wi)
4aCTOTBI, TO IIOJYYUM IOJUTOH OTHOCUTEIBHBIX YaCTOT.

Dransl NepBUYHON 00pabOTKHU BHIOOPKHU:

1.PamxupoBaHue ONBITHBIX JAHHBIX (PacIojoKEHHE 3HAYEHUH NMpHU3HaKa M0 YOBIBAaHUIO WU
BO3PaCTaHUIO).

2.YactoTHblli aHaIN3 (IIOCTPOEHUE CTATUCTHUYECKOIO psifia, OINPENEICHHE OTHOCUTENIBHBIX
4acToT).

3.I'pynnupoBka (4acToTHAs TAOYISIUS BEIOOPKH).
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3ajauu U ynpakHeHHsi:

1. Mmetotcst cnenyromue gaHHble 00 ycrieBaeMocTd 20 CTYACHTOB TPYMIIBI MO CTATUCTHKE B
neTHioro ceccuto: 4,4,3,5,2,2,5,3,3,3,5,3,2,4,3,2,3,5,5, 4. llocTpoiite: psia pactpenaeicHus
CTYICHTOB I10 OajyiaM OILEHOK; Sl paclpeieieHus: CTYACHTOB I10JI YPOBHIO yCIIEBAEMOCTH, BBIJICIIHB B
HEM [IBe TPYIIbl CTYIEHTOB: HEyCHeBalollue W ycnearomue. M300pa3ute Kaxkablii U3 psAIoOB
rpadu4ecKy.

2.IlocTpouTh KPUBYID M THCTOTPaAaMMy CYMMBI HAJIOTOBBIX HEYIUIAaT, 3aUKCHUPOBAHHBIX I10
YCIIOBHBIM PETHOHAM CTPaHbI, JAHHbIE [0 KOTOPBIM MPHUBEIEHBI B TabmuIe (B MIH. pyo.):

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.I[8.Ha HCXOaHasA BLI60pKa I10 POCTY U BE€CY CTYACHTOB I'PYIIIIbI:

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

Omnpenenure 00beM BoIOOPKU. COCTaBbTE paHKUPOBAHHBIN U BAPUALIMOHHBIN PSIBI IO KAXKIOMY
U3 MPU3HAKOB.

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

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

Mo  nwmamm | 17,2 16,9 15,5 151 16 17,7 18,2 18,3 19,7
IPOKYpaTyphl

5.Tpu BapuaHTa UCXOJHBIX JAHHBIX TAOJUIBI HUXKE — PE3YJIbTAThl TeIe(OHHBIX IEPErOBOPOB B
MHUHYTaxX COTPYAHHMKOB TpEX OTHENBHBIX CIyXk0 B TeueHHe pabOouero aHs. Tpebyercsi COCTaBHUTH
MHTEPBAJIBHBIN Psi/i pacipeiesieHusl.

Ne 1 2 3 4 5 6 7 8 9
BBIOOPKHU
Cayxo0a 1 19 2,6 3,1 3,3 2,1 2,0 4,7 0,9 2,8
Cayx0a 2 6,9 11 3,6 1,0 7,0 2,1 8,7 1,0 8,0
Cayxo0a 3 4,7 6,8 3,8 3,1 1,8 7,1 9,2 8,1 4,0

6. Jlana BeIOOpKa 7,3,3,6,4,3,5,1,2,1,3. [loctpouth BapuanmoHHbIN psin. OnpenenuTh pazMax
BBIOOPKH.

IIpakTuyeckas padora 12. Boidoopounblii MmeToa. ToueuHbie OlEHKH.
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Heab: ¢gopmupoBaHue OCHOBHBIX IMOHSATHI MaTeMaTUYECKOW CTAaTUCTUKHU INpu o0padoTke
pe3yJabTaTOB IKCIIEPUMEHTA.

TeopeTnyeckas 4acThb:

UucrioBble  MoOKa3aTelM, XapaKTepU3YIOIIUE T€HEPaJbHYI0  COBOKYIHOCTb,  HAa3bIBAIOT
napamempamuy, a  YHCIOBbIE  IIOKA3aTelld,  XapaKTepH3YIOIIUE  BBIOOPKY,—  8blOOPOYHBIMU
Xapaxmepucmuxkamy W1 cmamucmukamy. BbIOOpOYHBIE XapaKTEPUCTUKH SIBIISIIOTCS NPHOIMKEHHBIMU
OLICHKaMH TEHEpaJIbHbIX IapaMeTpoB. DTO BEIUYMHBI ClIy4allHbIE, BapbUPYIOIIHE BOKPYT CBOHMX
napameTpoB. OIEHKH TEeHEpaJbHBIX MapaMeTPOB IO BHIOOPOYHBIM XapPAKTEPUCTHKAM MOTYT OBITH
TOYEYHBIMU U UHTEPBAJIbHBIMHU.

['enepanbHble XapakTEPUCTUKU, WM MapaMeTpbl, IPUHATO 0003HAYaTh OYKBAMH TPEUYECKOI0O

andaBuTa, a BHIGOPOUHBIC XAPAKTEPUCTHKH - TATHHCKOT0. BerGopounas cpefsii X sSBIISCTCS OIEHKO#M
TeHepaTbHOM cpefiHeil @, BHIOOpOUHas MCIIEPCHS Sx—OIEHKOM reHepanbHoil aucrnepcun O 2, a cpeaHee
KBaJ[paTHYECKOE OTKJIOHCHUE Sx — OICHKOW CTaHIapTHOro OTKIOHeHUs O x, XapaKTepH3yIOIIEro
TeHEPAIbHYIO COBOKYITHOCTb. DTO mMoueyHble OyeHKY, TIPEICTABISIoNne co00il He HHTEepBaJIbl, a Yncia
(«TOYKM»), BEIYUCISIEMBIC TIO CITy9aliHOM BBEIOOPKE.

Tpebosanus, npedvagnaemole K moUeYHblM OUECHKAM.

Br10opouHble XapaKTepUCTUKU KaK BEIWYUHBI CIIy4ailHbIe, BapbUPYIOUINE BOKPYT CBOMX
reHepajbHbIX TapaMeTpPOB, B OCHOBHOM HE COBMAAAIOT C HUMH MO a0COTIOTHOM BennuyuHe. J{isg Toro
YTOOBI CTATUCTUUYECKHUE OLIEHKU JAaBAJIU «XOPOLINE» NPUOINKEHHS OLIEHUBAEMbIX IapAMETPOB, OHU
JOJIKHBI YTOBIIETBOPATH OMpeeieHHbIM TpeOoBanusIM. OLIEHKH JOKHBI YIOBIETBOPSTH 110 MEHbIICH
Mepe CIIEAYIOIIM TPeOOBaHHUAM: OBITh COCTOSTEIHLHBIMH, Y(P(PEKTUBHBIMU 1 HECMEIICHHBIMH.

ToueyHasi olleHKa CTaTUCTUKU HA3bIBACTCS COCMOSAMENbHOU, €CIU MPHU yBEIWYEHHH 00beMa
BBIOOPKHA OHA CTPEMHUTCS] K BEJIMYMHE TE€HEPAIbHOTO IMapameTpa. Tak, s TeHepaJbHOM CpeaHei
COCTOSITENIBHON OLICHKOH SIBJISIeTCSl BHIOOPOUHAs CPEAHss, sl TEHEpabHOM JAMCIIEPCUM COCTOSTEIbHON
OILICHKOM OyAeT BRIOOpOYHAs AUCIIEPCHSL.

Toueuynass oneHka Ha3bIBaeTCad 2¢hghexmusHol, €cau OHAa HMMEET HAUMEHBLIYIO JIUCIIEPCHIO
BBIOOPOYHOTO pacrpeefieHHs 10 CPAaBHEHUIO C APYTMMHU aHAJIOTUYHBIMU OLIEHKaMH, T. €. 0OHapyKUBaeT
HaMMEHBUIYIO CIIy4aliHYIO BapHaLUIO.

OneHka Ha3bIBACTCS HecMeweHHOU, €CIM MaTeMaTHUYeCKOe OKHUJaHHE €€ BhIOOPOYHOro
pacnpeneneHys COBIaIaeT Co 3HaUEHUEM T'€HEPATIbHOIO ITapaMeTpa.

Boi0opounas cpenuss

IlycTs i1 n3ydeHus TeHepalbHOM COBOKYITHOCTH OTHOCUTENIBHO KOJMYECTBEHHOTO IPU3HAKa X

U3BJIeYeHA BHIOOpKA 00BEMa N.

Bei6opoynoii cpenneil X, HasbIBalOT cpeiHee apU(METHYECKOE 3HAYEHHE IIpU3HAKa
BbIOOPOYHOM COBOKYIHOCTH.

Ecnu Bce 3Hauenus X;, X,,..., X, @pu3Haka BbIOOpKM 00bEMA N  pasUyHBL, TO
X+ Xy X
n
Ecnu sxe 3HaueHus npusHaka Xp, X, ,..., X, HUMEIOT COOTBETCTBEHHO YacTOTBI f,, f,,...f, T0

Zk: X; T,
— i=1

n
3ameuanue. BerOopounasi cpemHsisi, HaliieHHAs TI0 JaHHBIM OJTHON BBIOOPKH, €CTh, OYEBHIHO,
onpeaenénHoe uncno. Ecnu jxe u3BiekaTh Apyrue BHIOOPKU TOTO Ke 00bEMa U3 TOU K€ TeHepalbHOU
COBOKYITHOCTH, TO BBIOOpOYHAS CpeHssA OyIeT U3MEHSThCS OT BEIOOPKU K BBIOOpKE. Takum oOpazom,

8

X

6
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BbIOOPOYHYIO CPE/IHIOI0 MOXHO paccMaTpuBaTh KaK CIydaiiHYIO BEJIUYMHY, a, CIEI0BATEIbHO, MOKHO
TFOBOPUTh O paclpeicieHUusIX BBIOOPOUHOM CpeIHEH U O YHUCIOBBIX XapaKTEPUCTUKAX 3TOTO
pacrpenesnieHust (ero Has3blBalOT BBHIOOPOYHBIM), B YAaCTHOCTH, O MaT€MaTHYECKOM OXHJIAHUM U
JMCIEPCUH BBIOOPOYHOTO pacIpeieIeHusl.

Bbi0opounas nucnepcus
Jlns Toro, yToOBl OXapaKTEPU30BaTh paccesHUue HaOIH0AAaeMbIX 3HAYEHUH KOJIMYECTBEHHOI'O

IpU3HAKa BBIOOPKUM BOKPYT CBOETO CPEIHEr0 3HAUCHHs X,, BBOJAT CBOJHYIO XapaKTCPHCTUKY —
BbIOOPOYHYIO JUCIIEPCUIO.

Bei6opounoii aucnepereii D, HasbiBaior cpennee apupmernueckoe KBaapaToB OTKIOHEHHS
HaOJIF0JaeMbIX 3HAYCHUH MIPU3HAKA OT UX CPEIHEro 3Ha4YeHus X, .

Ecnu Bce 3Hauenus X, X, ,..., X,, IpU3HaKa BBIOOPKU 00bEMA N pa3IuUHbL, TO

3 (% - %,)?
D, =& .

8

n
Ecnu 3nauenus npusHaka Xg, X, ,..., X, UMEIOT COOTBETCTBEHHO 4aCTOTHI f,, f,,.... T, npuuém

f+f,+.+f =n 10

Jlerko «UCIIPABUTH» BBI60p0‘{HYIO AUCIICPCUIO TaK, 4TOOBI €€ MaTEMaTHYECKOE OXXHNIAHUC OBLIO

PABHO reHepalbHON aucnepcuu. J{0CTaTouHo Ul 9TOro yMHOKUTh D, Ha 1polb . Cnenas 770,

2
MOJTyYUM UCTPABIECHHYIO TUCIEPCUIO, KOTOPYIO OOBIYHO 0003HAYAIOT uepe3 S
k k
g \2 g \2
Z(Xi _Xg) fi Z(Xi _Xe) fi
2 n n 4 _ =l

n-1 ° n-1 n n-1
HcnpasnenHas qucnepcus sBISETCs, HECMEIEHHON OLICHKON TeHEPaIbHOM TUCIIEPCUMN.
Hrak, B xauecTBe OLEHKU I'€HEPAIbHON AUCIEPCUU NPUHUMAKOT UCIPABICHHYIO AUCIIEPCHIO

Zk:(xi _)_(k)z fi

2 _ i

S

S
n-1

Kpome pucnepcum uis XapakTEepUCTUKH paccesHUs 3HAUEHUH TMpU3HAKa BbIOOPOYHOMN
COBOKYITHOCTH BOKPYT CBOETO CPEAHETO 3HAYECHUS OJIb3YIOTCS CBOJAHON XapaKTEPUCTUKOU — CPEIHUM
KBaJIPaTUYECKUM OTKJIOHEHHEM.

Bb100pOoUHBIM CpeIHUM KBaJpaTHUECKUM OTKJIOHEHHEM (CTaHIapTHBIM) Ha3bIBAIOT KBaIPATHBIH

KOPEHb 3 BBIGOPOUHOM ucniepcun: O, =+/D, .
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HJ’ISI OLCHKHU XK€ CpPEAHCTO KBAaAPATHYCCKOI'0 OTKIIOHCHUSA reHCpaﬂBHOﬁ COBOKYITHOCTH
HCIIOJIB3YIOT «HUCHPABJICHHOC) CPCAHCC KBAAPATUUYCCKOC OTKIIOHCHHEC, KOTOPOC PABHO KBAaJAPaTHOMY

i(xi _)_(3)2 fi

KOPHIO M3 UCTPABICHHON JUCHIEPCUH: S =

k k
Z(Xi _)_(3)2 fi Z(Xi _)_(k)2 fi
3ameuanue. CpaBuuBas Gpopmynsl D, = 2 - ns? =12 - , BUJIUM, YTO OHH
OTJINYAKTCA JIUIIIb 3HAMCHATCIISAMU. O‘IGBI/IHHO, HpI/I JO0CTATOYHO 6OJILH_II/IX 3HAYCHUAX N O6’béMa
BBIOOPKH BBIOOpPOYHAS M HWCIpaBIEHHAs JUCIIEPCHUU paszjinyaroTcs Mano. Ha mpakTuke moyb3yroTcs
UCTIpaBJIEHHOW Aucnepcueit, ecnu npumepHo N<30.
IIpumep. Cpeau CBHHOMATOK XO35HCTBa OBLIO BBHIOpaHO 64 CBUHOMATKH, JaHHBIE TII0
OIIOpPOCaM CPEeAN KOTOPBIX CIEAYIOIIUE:
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; 5; 11; 8; 10; 12;
7,5;7;9;7,10;5;8;9;7,12;8;9;6; 7, 8; 7; 11, 8; 6; 7; 9; 10.
OnpenenuM cpeaHee BHIOOPOYHOE YUCIO MOPOCAT B MOMETax 64 CBUMHOMATOK M BBIYUCIUM
MOKa3aTeH BapUalliy I 3TOH BHIOOPKH.
Pernenne:
Bri6opounas cpenHsis unciia mopocsT B OOpocax:

X_:M:528/64:8,25
N .

Bri0opouHas nucnepcust yucia mopocsr:
k
7 )2
Z (Xi o Xe) fi
_ =l

n
BLI60pO‘{HOG CpeaAHEC KBAAPATHYICCKOC OTKIIOHCHHUEC YUCIIA ITIOPOCAT B OIIOPOCAX:

O, = \/Dg = \/3,41 =185 IOPOCHT.

I/ICHpaBJ'IeHHaSI BLI6OpOLIHaH AUCTICPCHA YUCJIa ITOPOCAT:

s? = nil D, = 64/63*218 = 3,46.

D

8

=218/64 = 3,41,

I/ICHpaBJ'ICHHOG CpE€AHEC KBAAPATUICCKOC OTKIIOHCHUEC YHCJIa ITIOPOCAT B OIIOpOCax:

S= \/S>2 =./3,46 =186 MOPOCHT.

Wtak, HaM1 HalJIeHbI cleyIoIINe TOUYEeUHbIe OLIEHKHU M0 JaHHOU BBIOOpKE:

TOYEYHAs! OI[EHKA CPEIHEro YHcia MOPOCAT B ONOPOcax i TeHepaTbHOW COBOKYITHOCTH (TO
€CTh 10 BCEMY X035HCTBY): 8,25 mopocHr;

TOYEYHAs OLIEHKA CPETHETO KBAJPAaTHUYECKOTO OTKIOHEHHS YUCIIA TOPOCIT B TeHEepaTbHOM
COBOKYINHOCTH: 1,86 mopocHT.

3agaum U ynpaskHeHHs:

ITo naHHBIM BBIOOPKH, YAOBIETBOPAIOLIEH HOPMAILHOMY 3aKOHY pacripeleeH s, BBIYUCINUTS!

1) BEIOOpOYHOE CpeHEE;

2) ucnpaBiieHHOE BRIOOPOYHOE Cpe/iHEee KBAIpaTHIECKOE OTKIOHEHHE.
A) 8.0 -1.1 135 100 24 4.1 20.0 124 134 48 7.8 0.0 10.9 13.7 6.6
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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 53.5 439 35.8
329 344

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

I10.5 5.5 12.6 27.0 25.0 31.2 159 153 17.4 32.8 30.3 9.5 17.7 16.4 15.9.

IIpakTuyeckasi pa6ora 13. IloHsiTHe HWHTepBaJIbHOrO oueHuBaHusi. JloBepurenabHasi
BEPOSITHOCTh W TpelesibHAs oOmMMOKAa BbIOOPKH. OIlleHKa XapaKTePUCTHK TeHepaIbHOM
COBOKYITHOCTH I10 MaJIoi BHIOOpKe.

I_[e.m,: (bOpMHpOBaHﬂe OCHOBHBIX ITOHSITHUU HHTCPBAJIbHOI'O OLCHUBAHUA U MCTOAOB OLICHKU
XapaKTePUCTUK T€HEePaAIbHOI COBOKYITHOCTH MO MOl BBIOOPKE.

Teopernyeckas 4acThb:

[Ipu BbIOOpPKE Majoro oOBEMa TOUEYHAsl OIIEHKA MOXXET 3HAYUTEIBHO OTIMYAThCA OT
OLIGHUBAEMOTO TTapaMeTpa, T. €. MPUBOIUTH K rpyOsiM omuoOkam. 1o 3Toit mpuunHe npu HEOOIBIIOM
00BEMe BBIOOPKU CIIEyeT MOJb30BaThCS HMHTEPBAIBHBIMHU OIlCHKaMHU. VIHTepBaibHOW HAa3bIBAIOT
OLIEHKY, KOTOpasi OIIPEACIIIETCS AByMsI YHMCIaMHU — KOHIIAMU HHTEPBaJIa.

*
I[TycTh HaiieHHas 110 JAHHBIM BEIOOPKHM CTATHCTHYECKAs XapakTepucThka ®  ciyskuT oneHKoit
HeusBecTHOro napamerpa ® . Bynem cuntars & nocrosHHbM ynciom (G MoxkeT ObITh U CilydaiiHOM

BEJIMYMHOMN). SICHO, YTO O rtem TouHee onpenenser napamerp © , yem MeHbIIe aGCONOTHAS BETMYMHA
pasHocTH ‘@ - ®*‘. Jlpyrumu crnosamu, eciu O >0 u ‘@ - G*‘ <0, To 4yeM MeHbIIE O, TEM
olieHKa TouHee. TakuM 06pa3zoM, MOJOKUTENLHOE YUCI0 O XapaKTepu3yeT TOYHOCTh OIEHKH.

OpHako CTaTUCTUYECKUE METO/IbI HE TO3BOJISIOT KaTETOPUYECKU YTBEPXKJaTh, YTO OLIEHKA o}
YAOBJIETBOPSIET HEPABEHCTBY ‘@ - G)*‘ < O ; MOKHO JIHIIIb TOBOPHTH O BEPOSATHOCTH ) , C KOTOPOii 3TO
HEPABEHCTBO OCYILECTBIIAECTCS.

HanéXHOCTBIO (I0BEPHTENBHON BEPOATHOCTBIO) olieHkn © 1o O HasbiBatoT BEPOSATHOCTH )/ ,

*
C KOTOPOM OCYILECTBIISIETCS HEPABEHCTBO ‘@ -0 ‘ < 0. OGBYHO HAZEKHOCTH OLEHKM 3a1aéTcs

Hanepén, mpuyéM B KadecTBe ) OepyT uumcio, Onu3koe Kk enuHuie. Haubonee wacto 3amaroT
HaJE&XHOCTh, paBHyto 0,95; 0,99 u 0,999.

[IycTh BEpOSITHOCTH TOTO, YTO ‘@ — ®*‘ <0, paBHa ) : Ph@ — ®*‘ < §J= Y.

*
3aMeHHUB HEPABEHCTBO ‘@ -0 ‘ < 0 paBHOCHIIEHBIM €My JBOMHEIM HEPABEHCTBOM
* * * * *
—0<0-0 <06,y ® —56<O<O +,umeem P|IO —0<O<O +|=v.
DTO0 COOTHONmEHWE CIHedyeT TOHMMATh TaK: BEPOATHOCTH TOTO, 4YTO  HHTEpBAl
* *
(® —06,0 +0O) 3zaxmouaer B cebe (HOKphIBaeT) HEM3BeCTHHIH mapamerp ), paBHa V.
* * o o
JloBeputensHbiM HaseBatoT uHTepBan (@ — 0,0 + ), KOTOpEIi HOKPHIBAET HEM3BECTHEIH

napameTp € 3aJlaHHOM HaAEKHOCTBIO V.

IlOBepI/ITeJIBHLIe HHTEPBAJBbI AJA OHCHKH MATEMATHYECCKOIo OXHIAAHUA HOPMAJbLHOIO
pacnpenejieHuss Ipu U3BECTHOM O .
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[IycTh kOnMMuecTBEHHBIM MpU3HAK X T€HEPAIbHON COBOKYIHOCTH pacHpelesi€éH HOPMANbHO,
npuuéM cpeiHee KBaJIpaTHueCcKoe OTKJIOHEHHE O 3TOro pacrpezesieHus: u3BecTHO. Tpedyercs OleHUuTh
HEN3BECTHOE MAaTeMaTHYeCKOe OKuaaHue A Mo BeiOOpouHoi cpemneit X . [TocraBum cBoeii 3amaueii
HalTH 10BEPUTEIbHBIE HHTEPBAJIbl, IOKPHIBAIOLIME TapaMeTp & C HAJIEKHOCTBIO ) .

Ecnu cnyvaiinas Bemuumba X pacrpesieieHa HOPMAaIbHO, TO BbIOOpouHast cpemmsst X ,
Hal{leHHass 10 HE3aBUCUMBIM HAOJIONEHUSM, TaKXKe pachpesaeieHa HopMmainbHO. I[lapamerps

pacinpeaciCHus X TAaKOBBI:
o o o
M(X)=a, o(X)=-2.
Jn

[IpuHsB BO BHMMaHHe, YTO 1O YCIOBHIO HaM 3aJ[aHa BEPOSTHOCTb ) , MOJIy4YaeM CIEIYIOUIYIO
bopmyiry (4TOOBI OAYIUTE pabouyro GOpMYIy, BHIOOPOYHYIO CPENHIOK BHOBE 0003HAYNM Yepe3 X )

P )‘(—t—0<a<>_(+t—o- =20,(t)=y.

Jn Jn

CMEBICTT IMOJIYYCHHOTO COOTHOIICHHUA TaKOB: C HaJIE)KHOCTBIO ]/ MOXHO YTBCPXKIaTb, 4YTO

_ to _
JIOBEpUTEIIbHBIN MHTEepBal | X — ——=, X + —— | MOKpPBIBA€T HEU3BECTHHIH MapameTp A ; TOYHOCTh

Jn'n

to
OIIEHKH O = —— .

Jn

VkaxeMm emg, uto uucio t onpexensiercs uz pasencrsa 2@, (1) =y, wm D, = %; o

tabnuie ¢ynakuuu Jlammaca HaXoOAAT apryMeHT t, KOTOpOMY COOTBETCTBYET 3HadeHUE (DYHKIMH
Y
Jlannmaca, paBHoe — .

Hanéxuocts ) =0,95 yka3bIBaer, yTo ecii MPOU3BEACHO JOCTATOUYHO OOJIBIIOE YUCIO BEIOOPOK,
TO 95% W3 HUX ONpENEAET TaKHE JTOBEPUTEIbHBIE MHTEPBANIbI, B KOTOPHIX MTapaMeTp AEHCTBUTEIBHO
3aKJII0UEH; JUIIb B 5 % CIyyaeB OH MOKET BBIMTH 3a IPaHULIbI IOBEPUTEIBHOIO HHTEPBAIA.

JloBepuTebHbIe HHTEPBAJBI JJIsi OLEHKH MATEMAaTHYeCKOI0 OKMJAaHUS HOPMAJIBHOIO
pacnpeneieHus IPH HEU3BECTHOM O

IlycTs KONMMUECTBEHHBIM NpHU3HAK X T€HEPAIBHON COBOKYIHOCTH PaCHpElesI€H HOPMAJIBHO,
npu4yéM CpejiHee KBaJpaTU4YecKoe OTKJIOHEHHWE O Heu3BecTHO. TpeOyercss OLEHUTh HEU3BECTHOE
MaTEMaTUYECKOE O0’KMJIAaHUE & C MOMOIIBIO JIOBEPUTEIbHBIX MHTEPBAIOB. PasymeeTcsi, HEBO3MOXKHO
BOCIIOJIb30BaThCSl Pe3yJbTaTaMU MPEAbIAYIIEro naparpaga, B KOTOpoM O IMPeanoaraioch H3BECTHBIM.

X —a

/ VN
, KoTopast umeer pacnpezaenenne Cterofenta ¢ K = n-1 crenensMu cBoOOIbL; 31ech X - BRIOOpOUHAs
CpemHsisi, S — «MCIPaBICHHOE)» CPe/IHEE KBAAPATHUECKOE OTKIIOHEHHUE, N — 00BbEM BBIOOPKH.
[Tonw3ysicek pacnpenenenueM CTbIOJE€HTa, HAXOUM:
S _ tS

_t
P X-'—<a<X+Z1=|=y.
Jn )7

OKas3bIBaETCs, UTO MO JAHHBIM BBHIOOPKU MOKHO TIOCTPOUTD CITyYaiiHyIO BEJUUUHY | =
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t,s t s

. v _ 7’ g .
3HauuT, JOBEPUTENbHBIN UHTEpBaN | X — ——=, X + —= |, IOKpBbIBAET HEU3BECTHBIN MapaMeTp

Jn' n

x

ad C Ha#EKHOCTBIO ) .

Ipumep. CnyuaiiHas BenuunHa X — BEC IMOJIYTOJI0BAJIOr0 MOPOCEHKA B XO35HCTBE (TO €CTh B
TeHepaTbHOW COBOKYITHOCTH) - paciipeneieHa HopManbHO. [lo BeiOOpke 00BEMa N = 16 HaligeHbI
BeIOOpOUHast cpenusis X =20,2 KI' ¥ «MCIPABICHHOE» CPEHEe KBaJAPATHIECKOe OTKIOHeHHE $S=0,8 KT.
OneHuTh HEU3BECTHOE MAaTeMaTHYeCKOe OXHUAaHWE IPU TOMOIIM JIOBEPUTEIHLHOTO HHTEpBaia C
HanéxHocteio 0,95.

Pemenne: Haiiném t ’- [Monp3ysich Tabauueit, mo ¥ =0,95 u n = 16 Haxonum t p =2,13.

Haitném noBepurTenbHbIe TPaHULIBL:

ts .
x> 00221308 1977400
Jn 16
ts .
g1 7> 2024 21308 _ o0 606k

Jn V16

Urak, ¢ HapéxuocTeio 0,95 HEM3BECTHBIN MapaMeTp A 3aKIIOUYEH B IOBEPUTEIILHOM MHTEpPBAJIC
19,774<a <20,626 (kr).

JloBepuTebHbIE UHTEPBAJIBI /sl OLEHKH CPeIHEero KBaJAPaTH4YeCKOro OTKJIOHEHUsi O
HOPMAJILHOT'O pacnpe/iesieHust

[IycTh KOJNMYECTBEHHBIM MpPHU3HAK X TEHEPAIbHOM COBOKYITHOCTH PAaCIpenesi€H HOPMAIBHO.
TpeOyercss OICHHTH HEU3BECTHOE TEHEPATBLHOE CpEIHEe KBAJPAaTHUYECKOE OTKIOHCHHE O IO
«HCTIPaBICHHOMY» BHIOOPOYHOMY CpETHEMY KBaJPaTUYECKOMY OTKIIOHEHHIO S.

JloBepUTenbHBIN HHTEPBAII, TOKPBIBAIOLIUHN apaMeTp O C 3aJaHHOM HAJIEKHOCTBIO )/ HaXOIAT
no cieayrouieit popmyre:

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

3nech mapaMeTp (| ONPEAESIOT, TOIB3YIOTCS TaOIUIeH MPUIIOKEHUS 2, a S HAXOIAT 1O
BBIOOpKE.

IIpumep. Crnyuaitnas BenuurHa X — BEC TOIYTr00BANIOr0 MOPOCEHKA B XO3SICTBE — (TO €CTh B
reHepalbHOH COBOKYIIHOCTH) pacnpeaenéH HopManbHO. [lo BbIOOpke 00bEMa N=25 HaligeHo
«HCTPABICHHOE» CpeAHee KBaJparuueckoe oTkioHeHue S=0,8 kr. HaliTu noBepuTenbHBIN MHTEpBAa,
MOKPBIBAIOLUN F€HEPAJIBHOE CPE/IHEE KBAAPATUUECKOE OTKIIOHEHUE O ¢ HaA&KHOCThIO 0,95.

Pemenne: [1o Tabnuie no nanueiM ¥ =0,95 u n=25 naiiném q=0,32.

HckoMblil TOBEpUTENbHBIM HHTEPBAJ TAKOB:

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

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

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

O<o <s(1+q).

3aga4u M ynpaKHeHus:
3agaua 1. Ilo gaHHBIM BBIOOPKH, YIOBJIETBOPSIOLIEH HOPMAIBHOMY 3aKOHY pacIpe/ieeHuUs,
BBIUNCIIUTD:
1) noBepuTenbHBIM MHTEpPBAN JJs MaT€MaTHYECKOIO OXHUAAHUS TpU JTOBEPUTEIHHOU
BEPOSITHOCTH Y,
2) NOBepUTEIbHBIA HMHTEpBAJI ISl CPEIHEro KBaJApPAaTUUYECKOrO OTKJIOHEHMS JJIsi TOTO XKe
3HAYCHUS ).
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A) y=0.999
8.0 -1.1 135 10.0 2.4 4.1 200 124 13.4 48 7.8 0.0 10.9 13.7 6.6

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

B) y = 0.999
254 31.1 13.2 23.0 19.1 26,5 23.2 29.2 24.8 26.6 29.3 21.4 28.2 38.2 19.9 30.6 24.5 23.2.

3anaua 2. [1o 1aHHBIM BBIOOPKHU, YIOBIETBOPSIONICH HOPMATBLHOMY 3aKOHY Pacpe/IeICHUs CO
CpPEIHUM KBaJpaTUYECKUM OTKIOHEHHEM S , BBIYHUCIHUTH JOBEPUTENIbHBIN HUHTEpBAI IS
MaTEMaTU4YECKOro 0KUAAHUS IIPU TOBEPUTEIBHON BEPOSITHOCTH .

s=7,7=0.99

134 86 221 23 146 130 11.1 29.4 23.3 1.7 136 2.1 216 6.1 86 6.6 16.0 11.6 16.6
16 158 18.9 10.6 11.9 0.1 10.7 3.8 -3.6 15.4 7.9

45 17.7 10.8 19.6 185 155 9.3 21.7 6.6 10.5 10.4 8.2 16.0 22.6 20.5 11.6 23.2 23.0 9.5
11.3 14.9 19.9 13.4 139 19.5 19.8 21.0 3.2 14.0 19.1

17.9 8.6 11.2 162 13.9 16.2 17.1 7.7 125 2.7 165 20.2 15.5 145 56 165 12.3 9.9 11.9
17.6 6.6 20.3 9.7 132 17.4 51 13.0 23.3 6.8 9.8

155 16.2 18.4 9.2 57 109 88 7.4 162 9.9

IIpakTnuyeckas padora 14. CrarucTuyeckasi IpoBepKa ruimores.

Heab: chopMupoBarth NpeaCTaBI€HHE O METOAAX M MPUHILMIAX MPOBEPKU CTATHUCTUYECKUX
TUIIOTE3.

Teopernyeckas 4acThb:

CraTucT4ecKoi Ha3bIBaOT TUIIOTE3Y O BUJIE HEM3BECTHOI'O PACIPEEIICHUS, WIH O TapaMeTpax
M3BECTHBIX pacnpenencHuil. Hapsny ¢ BBIABHHYTOM rHIIOTE30M pacCMaTPUBAIOT U IPOTUBOPEUALLYIO €U
runote3y. Ecnu BeIiBUHYTas runore3a OyeT OTBEpPrHyTa, TO MMEET MECTO MPOTHUBOpeYaliasi THIOTe3a.
[To »Toif MpuYMHE 3TH TUTIOTE3HI 1IEIECO00PA3HO Pa3TUYaTh.

HyseBoii (0OCHOBHOM) Ha3bIBAIOT BBLABMHYTYIO runotesy H .

KoHKypupytomiell  (albTepHATHBHON) Ha3bIBAlOT THIoTe3y H,, KoTopas mnpoTuBOpednT
HYJIEBOMU.

BoiaBuHyTasi rumore3a MOXKeT OBbITh NMPaBUJIBHONW WM HENPABUIBHOM, MOITOMY BO3HUKAET
HeoOxoauMocTh €€ npoBepku. [TockonbKy NMpoOBEpKY MPOM3BOJAT CTATHCTUUYECKUMH METOJaMHu, €€
HA3bIBAIOT CTATUCTHYECKON. B nTore craructuueckoi MpoBEpKHU rUIOTE3bI B ABYX CIy4Yasix MOXKET ObITh
IPUHATO HEMPABUWIBHOE PELICHUE, T. €. MOTYT OBbITh JIOMYIIEHBI OIIUOKHU JIBYX POJIOB.

Ommbka mepBoro poja COCTOUT B TOM, YTO Oy/eT OTBEpPrHyTa MpaBuiibHAs runote3a. Omuodka
BTOPOT'0 PO/Ia COCTOUT B TOM, UTO OyJEeT MPUHATA HETIPaBUIIbHAs THUIIOTE3a.

Jlis TpoBepKH HYJIEBOW TUIOTE3bl HCHOJB3YIOT CIELHaIbHO MOJ00paHHYIO CIydalHYIO
BEJINYHMHY, TOUHOE WU NPUOIMKEHHOE paclpesie]eHne KOTOpoi n3BecTHO. O003HAUNM 3Ty BEIHUUHY
B 1ensx obmuoctr yepes K .

Cmamucmuueckum kpumepuem (MM IPOCTO KPUTEPUEM) Ha3hIBAIOT caydaiinyro Benmrunny K
KOTOpasi CIy>KUT JJIs1 IPOBEPKU HYJIEBOM TMIIOTE3BI.
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[Tocne BbIOOpa oOMpeAeNEHHOTO KpPUTEPUS MHOXKECTBO BCEX €ro BO3MOMKHBIX 3HAUYCHUU
pa30uBalOT Ha JBa HEMEPECEKAIONINXCS MOJAMHOXECTBA: OJHO U3 HUX COACPKHUT 3HAUYCHUS KPUTEPUS,
IIPU KOTOPBIX HYJIEBasi TMUIOTE3a OTBEPraeTcs, a Apyras — Ipu KOTOPhIX OHA IPUHUMAETCS.

KpuTtnieckoii 0061acThi0 HAa3bIBAIOT COBOKYITHOCTh 3HAYECHUIN KPUTEPUS, IIPU KOTOPBIX HYJICBYIO
TUIIOTE3Y OTBEPraroT.

OO05acThI0 MPUHATHS TUIIOTE3bI (0OJACTHIO JOMYCTHMBIX 3HAYCHHI) HA3BIBAIOT COBOKYITHOCTH
3HAUYEHUM KPUTEPUs, TP KOTOPBIX TUIIOTE3Y IPUHUMALOT.

OCHOBHOUW TPUHIUI MPOBEPKH CTATUCTHUYECKUX TUMOTE3 MOXKHO CPOPMYIHPOBATH TaK: €CIU
Ha0JI0/1TaeMOoe 3HaYeHHE KPUTEPUs MPUHAUICKUT KPUTUUECKONU 00IacTH — TMIIOTE3Y OTBEPraroT, eciu
Ha0II0/TaeMO€ 3HAYCHUE KPUTEPHS IPUHAICIKUT 00IaCTH MPUHSATHUS THIIOTE3bl — TUIIOTE3Y TPUHUMAIOT.

B oOmactu cratuctukn u OWMOMETPHUM B YAacTHOCTH MPUMEHSIOT JBa BHUJA CTaTUCTUYECKUX
KPUTEPUEB: napamempuyeckue, TOCTPOCHHbIE HAa OCHOBAHMM IIapaMETPOB JAaHHOM COBOKYIIHOCTH

(Hampumep, X U S%) W HOpeAcTapisiomme (GYHKIMH STUX [apaMeTpoB, U Henapamempudecue,
NPENICTABISIONINE COO0H (YHKIMH, 3aBUCAIINE HETTOCPECTBEHHO OT BAPHAHT JaHHOW COBOKYIHOCTH
¢ ux vyacroramu. IlepBble cayxaT A NPOBEPKM THUIOTE3 O I[apaMeTpax COBOKYIHOCTEH,
pacnpezenseMbIX 110 HOPMaIbHOMY 3aKOHY, BTOpbIe — JUIsSl IPOBEPKU pabOUMX TMIOTE3 HE3aBUCHMO OT
(GopMBI pacrpeieiieHlss COBOKYITHOCTEH, M3 KOTOPBIX B3AThl CpaBHHMBaeMble BbIOOpkH. [IpumeHnenue
apaMEeTPUUECKUX KPUTEPHUEB CBSI3aHO C HEOOXOJMMOCTBIO BBIYMCIIEHHS BBIOOPOUHBIX XapPAKTEPUCTUK —
cpelHell BeIWYMHBI U IOKa3aTeneill BapualMM, TOTJa KaK IpU HCHOJIb30BAHUM HEMapaMeTpUUYECKUX
KPUTEPUEB TaKasi HEOOXOAMMOCTh OTIIIaeT.

t-kpurepuii  Crbroaenra (t-pacmpeaesenme). Anmmiickuii Marematuk B. Toccer
(mevarasmumiics nox nceBroHUMoM CThlozieHT), B 1908 r. Hallen 3akoH pacnpesiesieHuss BEJIUUUHbI

t=2"H
olJdn’

€. HallleJ 3aKOH pacnpeoeneHus 3HaueHull

B KOTOPOU reHepaJIbHBIN MapamMeTp ¢ 3aMEHEH Ha €ro BHIOOPOUYHYIO XapaKTePUCTHKY Sx, T.

toXos
s/v/n-

OtxpbIThiil CTBIOJEHTOM M TEOpETHUYECKH 000CHOBaHHBIN P. ®dumiepom 3akown t-pacnpedenenus
CIIY’)KUT OCHOBOM Tak Ha3bIBaeMON TEOpUM MaJioil BBHIOOPKHM, KOTOpasi XapaKTepU3yeT paclpeielieHue
BBIOOPOYHBIX CPETHUX B HOPMAIBHO PACIPEICISIONIEHCS COBOKYITHOCTH B 3aBUCHMOCTH OT 0ObeMa
BBIOOPKH. t-pacmpenenieHHe 3aBUCHT TONBKO OT YHCla CTeneHed cBoOoabl K = n—I1, mpuuem c
yBenuueHueM oObeMa BbIOOpKM 7 t-pacripeneneHue OBICTpPO MpUONMXKAETCS K HOPMaJIbHOMY C
napamerpamMu 4 = 0 u ¢ = 1 u yxe npu N>30 He oTIUYaeTCs OT HETO. DTO BUAHO U3 TAOIUIIBI
HIDKEe, B KOTOpDOW TIPUBEACHBI TaOyIMPOBaHHBIE 3HAYECHUsS [-pacnpesneneHusi W HOPMaJIbHOTO
pacripeniesieHus 11l pa3HbIX 3Ha4eHUH t.

HopmupoBaHnHoe o0TK/IOHeHHe t

p

actipeiierIerie 051 10 ] 15 | 20 | 25 3.0 35
HopmarmsHoe 0383 | 0683 | 0,866 | 0,955 | 0.988 | 0997 | 09995
CrobroienTa mpH 0333 | 0577 | 0,728 | 0816 | 0870 | 0905 | 0,927

n=3

n =20 0377 | 0670 | 0850 | 0,940 | 0978 | 0993 | 0,998

n =30 0383 | 0683 | 0866 | 0,955 | 0988 | 0997 | 0,9995
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Oyenka pasnocmu cpeonux. CpaBHUBaAs IPYr C APYTOM JIBE€ HE3aBUCUMBbIE BBIOOPKHU,
B3SIThI€ U3 HOPMAJbHO PaCIpe e ISIONIMXCSl COBOKYIHOCTEH ¢ mapamMeTpaMu u1 U 2. Pa3HocTh pi-
U2 PTUX TIapaMeTpoB 00o3HauuM uepe3 D, To ecTh ui- u2=D, a mucmepcuio TOi PasHOCTH o2p.
3HayeHUsT TeHEpPaJIbHBIX MapaMeTPOB HEM3BECTHBI, OJHAKO MO BBIOOPKAM MBI MOXEM HAUTH

BCIINYHNHBI BBI60pO'-IHBIX Cp€AHUX U PA3HOCTb MEXAY HUMHU X, —X, , KOTOPYIO 0003HaYUM d, TO

eCTh Xl _X2 — d.
HyHeBaﬂ TUIIoTe3a CBOAUTCA K HpeI[HOHO)KeHI/IIO, qToO ILL]_:ILLZ, TO €CThb D:O KpI/ITepI/IeM IS
IIPOBCPKHU HO‘FI/IHOTe?)I)I CIIYIKUT OTHOIIICHHUEC

Pl O 1))
Sd
rae t — mnepeMeHHas Bedu4uHA, cienyromas t-pacnpeneneHuto CThIOJEHTAa C YHUCIOM

creneHeit cBo0oasl K = Ny +N2 — 2, a Sp - ommOKa yKka3aHHOM pa3HOCTH, a N1 U N2 - 00bEMBI [IEPBOi U
BTOPO1 BEIOOPOK COOTBETCTBEHHO.

Tax kak, cornacHo Ho-runorese, (11=y2, To t-KpuTepuil BeIpaxaeTcs B BUA€ OTHOLUIEHUS Pa3HOCTH
BBIOOPOYHBIX CPEJHUX K CBOEH OIIMOKE, T. €.

Ho-rumore3y oTBepraioT, eciu (hakTHUECKH yCTaHOBJICHHAs BeanurnHa t-kpurepus (0603Hauaemast
tp) MpeB30iAeT UM OKaXKeTCsl PaBHOW KPUTUUYECKOMY 3HAYEHUIO tkp 3TON BEIMUMHBI AJIs IPUHATOTO
YPOBHSI 3HAYMMOCTH (. ¥ YUCTIa CTeeHel cBoOOIbI K = N1 +N2 — 2, T. €. ipu ycioBuu ty > tkp.

OmubKy pa3sHOCTU CPEHUX Sp OMPEIEINIOT 10 (hopmyIie:

s — Z(Xi—x_l)2+Z(Xj—X_2)2. n,+n,

n+n,—-2 nn,

Hpumep. U3yuanu BausiHue KoOaibTa Ha Maccy Teja KpoauKoB. ONbIT IPOBOAMIN HA ABYX
rpynnax >HUBOTHBIX: ONBITHOW M KOHTPOJBHOW. BBUIM HcciienoBaHbl KPOJHUKH B BO3pacTe OT
nojyropa 0 AByX MecsueB, mMaccoil Tena 500—600 r. OnbIT mpojoikancs MoJaTopa Mecdla.
JKuBOTHBIX 00€MX TPyNN COoAep Kaal Ha OJHOM M TOM K€ KOPMOBOM panuoHe. OHAKO ONBITHHIE
KpPOJHUKHU B OTJIMYHUC OT KOHTPOJIBHBIX CKCIHCBHO IIOJIy4ald )IO6aBKy K pallMOHY B BHAC BOJHOIO
pactBopa 1o 0,06 r xjgopucToro kodanbTa Ha 1 Kr )KMBOIM Macchl Tesa. 3a BpeMs OIbITa )KUBOTHBIE
JaIy cIeAyone NpruOaBKy KUBOW MAaCCHI Tea:

[TpuBecsr, T OtknoHeHus ot cpenHerd  (KBagparel OTKIOHEHHH
apu(pMeTHUECKOI
OTIBIT KOHTPOJTb OTIBIT KOHTPOJTb ONBIT KOHTPOJIb
(4 =%) | (% =x%) 6 =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
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630 580 8 54 64 2916

470 56 q| 3136
> =5104 > =4734 — — >=18 174 |==28632
X, =638 X, =526 — — % =46806

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

B KOHTpOJNE X,=4734/9 = 526 r. Pasuuua X, —X,=d = 112 r. UToGbl YCTAHOBHTS,
JOCTOBEpHA WM CllydaifHa 3Ta pa3HHMIA, HY)KHO OIPEJEIUTh OUIMOKY PAa3HOCTH CPEIHHX

Sy = | 20000 (849 _ 7358 _ 9714,
8+9-2 \ 8-9

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

ITo Tabmuue mis ypoBHs 3Haunmoctr oo = 0,01 u yucna crenenei cBoboasr kK = 9+8—2= 15
HaxoauM tkp = 2,95. Tak kak ty > tkp, HysneBas Tumore3a ONPOBEPraeTcs Ha BHICOKOM YpPOBHE
3Hauunmoctu (P<0,01). Pasuuna Mexay cpeaAHUMH BEeIMYMHAMU ONBITAa U KOHTPOJIS OKa3ajaachk
B BBICIIEHN CTENEHU JOCTOBEPHOM.

[IpaBuiibHOE MPUMEHEHHUE TTAPAMETPUYECKUX KPUTEPUEB IS IPOBEPKU CTAaTUCTHUECKUX THUIIOTE3
OCHOBAHO Ha TIPEAINOJOKCHHA O HOPMAIBHOM pACIPENEIICHHH COBOKYITHOCTEH, W3 KOTOPBIX B3STHI
cpaBHUBaeMble BBIOOpKU. OJHAKO ATO HE BCerja MMEeT MeCTO, TaK KaK He Bce OMOJIOTHYECKHe
NPU3HAKH PACIPEACIAIOTCS HOPMaldbHO. HeMaloBaXXHBIM SBISIETCS W TO OOCTOSTEIHCTBO, YTO
UCCJIEZIOBATEIIO MPUXOIUTCS UMETH JIEJIO HE TOJBKO C KOJTUYECTBEHHBIMHU, HO U C KaUeCTBEHHBIMHU
MPU3HAKAMH, MHOTHE M3 KOTOPBIX BBIPAXKAIOTCS MOPSIKOBEIMH HOMEpaMH, HHJICKCAMU U JAPYTUMHU
YCJIOBHBIMH 3HaKaMu. B Takux ciydasx HE0OXOJIMMO UCTIOIb30BATh HenapamempuyecKue Kpumepuu.

W3BecTeH melnblil psj HelapaMeTpHIeCKUX KPUTEPHUEB, CPEAN KOTOPBIX BUITHOE MECTO 3aHUMAFOT
TaK Ha3bIBAEMBIC paHe08ble Kpumepuu, TPAMEHEHHE KOTOPBIX OCHOBAHO HA PAHXHPOBAHWUH WICHOB
cpaBHUBaeMbIX rpymil. [Ipu 5ToM cpaBHHBaIOTCS HE caMU 1O cebe YIeHbI paHKUPOBAHHBIX PSAOB, a UX
MIOPSITKOBBIC HOMEpa, WM paHTH. Jlaimee MBI pacCMOTPHM HEKOTOPHIE HElmapaMeTpUIeCKue KpUTCPHH,
NpUMEHSEMbIE s MPOBEPKU HYIEBOW THINOTE3bl NMPH CPAaBHEHUU KaK HE3aBUCHUMBIX, TaK H
3aBUCHUMBIX BBIOOPOYHBIX TPYIIIL.

U . KpuTeprii YuikokcoHa (ManHa—YwuTHM). [ Uroresy o NpuHaUIE)KHOCTH CPaBHUBAEMBIX
HE3aBHCHUMBIX BBIOOPOK K OJHOW M TOM XK€ IeHepalbHOW COBOKYMHOCTH WM K COBOKYITHOCTSIM C
OJIMHAKOBBIMU TIapaMeTpamiy, T. €. Ho-runoresy, MO>KHO ITPOBEPUTH C NMOMOILBIO PAH2S08020 KPUMEPUS
Yunxoxcona (Manna—Yummnu).

Jlns pacuera U -KpUTEpUsI HEOOXOUMO:
1. PacnonoxuTe 4ncioBble 3HAYEHHUSI CPAaBHUBAEMbIX BHIOOPOK B BO3pacTaloUIeM MOPSIKE
B OJINH OOLIUH P U IPOHYMEpPOBaTh WiIeHbI 001Iero psaaa ot 1 1o N = N, +N, . (Ot Homepa

U OyAyT «paHraMu» 4IEHOB psia.)
2. OtnenpHO M KaXJ0W BRIOOPKU HAWTH CyMMBI PAHTOB U ONPEAETUTh BETUUYHHBI,

1
u, :Rl_nl(n;+ )
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B n,(n, +1)
2

KOTOPBIE OTOOPAKAIOT CBSI3b MEXK1Y CYMMaMH PaHTOB IEPBOM U BTOPOI BRIOOPKH.

U2:R2

3. B kauectse U -KpUTEpHUs UCIO0JI30BATh MEHBIIYIO BEJIUYUHY U ¢ , KOTOPYIO CPAaBHUTH C

U

TaOJINYHBIM 3HAUYECHUEM

U

3HAYUMOCTH o coaepxkarcs B Tabnune 3 [punoxenus.

Ipumep. Ha aByx rpynmax jabopaTOpHBIX MbIIIEl — OMBITHOHN (71 = 9) U KOHTPOJIBHOM (12
= 11) — u3y4anu BO3JACHCTBUE HA OPTaHM3M HOBOTO npenapara. McnpiTaHue mpoaokanoch OJUH
mecsi. [locne sToro macca tena )XKUBOTHBIX, BBIpaK€HHAs B TpaMMax, BapbUpoBalia clie IYIOIHM
oOpazom:

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

B xoutponsnoii rpynmne 70,78, 60, 80, 62, 68, 73, 60, 71, 66, 69.

kp YcnoBuem aiis COXpaHeHus IPUHATOU Ho-ruroressl City’)KUT HEpaBeHCTBO

b >Ukp. Kputnueckue Touku U -KpUTepus Ukp I n1, N2 U NPUHUMAEMOTO YPOBHS

Beruucnum no Beibopkam: X; =74,1u X, =68,8.

[IpoBepum ¢ nomouibO U -KpPUTEpHS, ABJAETCS JIU PA3HOCTh B MAcCe TeJIa MEXAY ONBITHOU
Y KOHTPOJIBHOM I'PYNIIaMH MBIIIEH CTATUCTUYECKH JOCTOBEPHOM.

CyMmMupys paHTU OTAEIbHO JJIs KaX0W rpYNIIbl, HAXOIUM:

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

R2= 1+2+3+5+7+8+10+11+13+16+18=94.

[ToncTaBnsgeM 3TU JaHHBIE B GOPMYJIBI:

9-10 11.12

U, =112-===67, U,=94-— 22

Menbmryro Bennunny Uz = 22 cpaBHHBaeM ¢ TaOJIMYHBIM U kp 3HaueHueMm s n1=9, n2=11
U ypOoBHsA 3HauuMocTH a=0,01, KOTOpO€ paBHO U kp =19.

ITockonbky U ¢ >Ukp, OTBEPrHyTh NpoBepsieMmyro Ho-runoresy Henb3sa. CienoBaTeNbHO,

paznuuusi, HaOJIrOAaeMble MEXJIY 3THUMHM BbIOOpKAMH, CTaTHCTHUECKH HEIOCTOBEpPHBI. BBIOOpKH He
MMEIOT 3HAYMMBIX OTJIUYUH.

Kputepuii 31akoB z. B Tex cnydasx, korja pe3yiabTaThl HAOMIOJEHUN BBIPAXKAIOTCSI HE
YyUCJIaMH, a KAa4YECTBEHHBIMM INPHU3HAKAMHU, NMPUHUMAKOIIMMU JBa PA3JIUYHBIX 3HAYECHUS
(momMevaeM MX 3HAKaMHM IIIIOC (+) U MUHYC (—)), pPa3In4Msl MEXKy ONAPHO CBA3aHHBIMU YWICHAMHU
CpaBHUBAE€MbIX BBIOOPOK OIIEHMBAIOT C MOMOIIbIO Kpumepus 3Haxkos Z. KOHCTpyKLIHS 3TOro
KpuTepusi 0a3upyeTcss Ha BeCbMa MPOCTHIX COOOpPaKEHMSAX: €CIHM MONapHO CpaBHUBAEMbIE 3HAUECHUS
JIBYX 3aBUCHUMBIX BBIOOPOK CYIIECTBEHHO HE OTJIMYAIOTCS APYTr OT JIpyra, TO YHCIO IJIIOCOBBIX U
MHUHYCOBBIX Pa3HOCTEH OKaXKETCsl COBEPLICHHO OJJMHAKOBBIM; €CJIM K€ 3aMETHO MPeoOalaloT MITFOCHI
WIM MHHYCBI, 3TO OyJeT yKa3blBaTh Ha IOJIOKUTEIFHOE WM OTPHILATEIbHOE JECHCTBHE HU3Yy4aeMOro
¢daxTOpa Ha pe3yNbTaTUBHBINA MPU3HAK. bolbliee YncI0 OJHO3HAUYHBIX Pa3HOCTEH CIYKUT B Ka4ecTBE
(dakTHYeCKH HalIeHHON BETMYMHBI Z-KpUTEpUs 3HAKOB. [Ipu 3TOM HyneBble pa3HOCTH, T. €. CIIy4au, HE
JIaBIIIME HU MOJIOKUTEIBHOTO, HU OTPUIIATEIBHOTO pe3yibTara, o0o3Hauaemble nugpoii 0, B pacuer
HE NPUHUMAIOT U YUCIIO MAPHBIX HAOIIOACHUN COOTBETCTBEHHO YMEHBIIIAETCS.
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Kak u Bcskuii npyroii BBIOOpOYHBIN MOKa3aTelb, Z-KPUTEPHUI 3HAKOB SIBJISIETCS BEIUYMHOU
CIly4allHOW; OH CIYXHWUT Jis NpoBepku Ho-rumoressl, T. €. NPEANOJIOKEHUS O TOM, YTO
COBOKYMHOCTH, W3 KOTOPBIX B3SATHl CpaBHUBaeMble BBIOOPKH, HMEIOT OJUHAKOBbIC (DYHKIMU
pacripenenenus. Ho-runoresa orBepraercs, €Ciiu Zy > Zkp AJ1 IPUHATOTO YPOBHS 3HAYUMOCTH 0 U UUCIIa
NapHBIX HAOIONEHUI 71, B3ATHIX 0€3 HyJEBbIX pa3HocTell. KpuTuueckue TOUKH Zkp IS ABYX YpOBHEH
3HAYUMOCTH U YMCJIa MapHBIX HAOIIOIEHNUH coepKaTcs B TaOnuIle.

3ajauu u ynpaxHeHHsI:

1.JIns n3ydenust 3ppeKTUBHOCTH HOBOTO TperapaTa jkeje3a ObUIM BBIOpaHBI JABE TPYIIIIBI
NalMeHTOB ¢ aHemued. B mepBoil rpymnmne manveHThl B T€UEHHUE ABYX HEAENb MOJy4alad HOBBIN
npemnapar, a BO BTOpO#l rpymnmne - noxydanu ruiane6o. Ilocie 3Toro Ob10 MpoBEACHO M3MEpEHUE
ypOBHS reMorio0uHa B nepudepuyeckoit KkpoBu. B mepBoit rpyrmmne cpeaHuii ypoBeHb reMoriio0nHa
coctraBui 115,4+1,2 r/n, a Bo Bropo#t - 103,7+2,3 r/n (nannsle npencraBieHsl B Gpopmare M+m),
CpaBHHMBaeMble COBOKYITHOCTH MMEIOT HOpMallbHOE pactpezeneHue. [Ipu 3ToM 4ucieHHOCTh epBoit
rpynnsl coctaBuia 34, a Bropoil - 40 nauuentoB. Heo6xoaumMo caenaTth BbIBOJ O CTaTUCTHYECKOMN
3HAYUMOCTH TMOJTYYEHHBIX pa3nuyuil u 3PEeKTUBHOCTH HOBOI'O Mpemnapara xelesa.

2. Tlocne mnpoBeaeHuss BaKUUMHALMM OT TpUINA CPeAud CTYJEHTOB MEIUIMHCKOIO
yHUBEpCcHUTEeTa ObUIM MOJBEACHBI pe3ynbTaThl: W3 500 BaKUMHUPOBAHHBIX B MEPUOJ AIUIEMUU
3a6osenu rpunnom 20 yenosek, u3 1600 oTkazaBmIMXCSA OT BaKUMHAIMKU rpumnmnoM 3adonenu 200

yesnoBek. Onenute 3peKTUBHOCTh BaKIMHALUK OT TpUIIA.

3. YueOHoll uyacTbi0O OJIHON U3 Kadeap MEAMIMHCKOIO YHHUBEpPCUTETa OBLIO MPOBEICHO
UCCJIEI0BAaHUE YCIIEBAEMOCTH CTYJJ€HTOB B 3aBUCUMOCTH OT I10CEIAEMOCTH JIeKIUH. /Il CTy1eHTOB,
IOCETHBIINX MEHEE MTOJIOBUHBI JIEKLIHOHHOTO Kypca (n=36), cpeHss OLIeHKa Ha SK3aMEeHe COCTaBuIa
3,2, 61=0,2. lna crynentoB, nocetuBmux Oonee 90% nexkuuit mo npeametry (n=150), cpenuss
OllEHKa Ha »7K3aMeHe cocraBwia 4,5, 62=0,5.Cnenaiite BBIBOJ O JOCTOBEPHOCTH pa3IMUUi
YCIIEBAEMOCTH CTYAEHTOB B 3aBUCUMOCTH OT MOCEIIAEMOCTH JIEKLIUH 1O MPEIMETY.

4. Pesynbrarel TecTupoBaHus 1o 30-O0anbHON miKajme ansg rpynnsl X W Tpynmsl Y
npeacTaBieHbl B Tabnune. CpaBHUTH 3P(EKTUBHOCTH JABYX METOJIOB O0OyUEHHS CTYAEHTOB B JIBYX
Ipynmnax ajis ypoBHs CTaTUCTUUYECKON 3HAUNMOCTH P = 5%.

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

IIpaktnueckass padora 15-16. Koppeasuuonnas 3aBucuMoctb. Koddpdunment
KOppeJsilium.

Heab: popmupoBanue npeacTaBieHus: 00 AeMEHTaX KOPPETISIIUOHHOTO aHATTN3A.

Teopernyeckas 4acThb:

3aBUCUMOCTb MEXAY 3HAUCHUSIMU OJIHOM CIIy4ailHOM BEJIMYMHBI M YCJIOBHBIM MaT€MAaTHUYE€CKUM
0KUJAHUEM JIPYTOM CIIy4alHOW BETMYMHBI HOCUT HAa3BaHHE CTATUCTUYECKOU.

UTo0Bl W3Y4UTh CTATHUCTHYECKYIO 3aBHCHUMOCTH, HY)KHO 3HATh YCIOBHOE MAaTeMaTH4YeCcKoe
O’KHJIaHHWE CITyJaifHOW BeTWYUHBI. J[J1s1 €T0 OIeHKH He0OXOAMMO 3HATh aHATMTHYECKUI BUJI IBYMEPHOTO
pacupenenenus (X,Y). OmHako, cyxaeHHe 00 aHATMUTUYECKOM BHJE IBYMEPHOTO pacCHpeesICHUs,
CAENaHHOTO TIO OTAENIbHON OrpaHMYeHHOM MO 00BEMY BBIOOpPKE, MOXKET MPHUBECTH K CEPHE3HBIM
omubOkaM. [losToMy HAyT Ha yHOpOIIEHHWE U TMEPEXOIAT OT YCIOBHOTO MAaTEMAaTHUYECKOTO OXKUIAHHS

CIIy4allHOM BEJIMYMHBI K YCIOBHOMY CPEIHEMY 3HAUYEHHMIO, T.€. IPUHUMAIOT, YTO I\/(Y)x =Yx

3aBUCHMOCTh MEXKJy 3HAYEHHUSAMH OJHOM CIy4YallHOM BEJIIMYMHBI W YCIOBHBIM CpPEIHUM
3HAYCHUEM JIPYTOH CIydailHON BEIMYMHBI HOCUT Ha3BaHHE KOPPeJsimMOHHOM (0T aHrj. correlation -
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COIJIacOBaHuE, CBSA3b, B3aMMOCBS3b, COOTHOILIEHHE, B3aHMMO3aBHUCHUMOCTh); TEPMHUH BIIEPBbIC BBEICH
l'anpronom B 1888r.

[Tapusriit ko durment koppemsiuu [Iupcona (1896 r.) uamensiercs B npeaenax or -1 go +1.
3nauenue 0,00 uHTEpIpETUPYETCS KAaK OTCYTCTBUE Koppensuuu. Koppensuus onpenenser CTeneHsp, C
KOTOPOM 3HAUEHUS JABYX IEPEMEHHBIX MMPONOPLUOHAIBHEI IPYT IPYTY.

OnpenensitoT ABE uYepThl 3aBUCHUMOCTH MEXIY MEPEMEHHBIMU: BEJIMYMHY 3aBUCHUMOCTH U
HAJIKHOCTH 3aBUCUMOCTH.

HapexHOCTH 3aBHCHMOCTH — MEHEE HAIJISAIHbIE IOHATHS, YEM BEJIMYMHA 3aBUCUMOCTH, OJHAKO
ype3BblYaiiHO BakHa. OHO HEMOCPEJCTBEHHO CBSI3aHO C PENPE3eHTATUBHOCTHIO TOW OMpeaeleHHOU
BbIOOPKH, HA OCHOBE KOTOPOM CTPOSTCA BBIBOABL. J[pyruMu ci10BaMH HaJI€KHOCTb FTOBOPUT, HACKOJIBKO
BEPOSATHO, YTO 3aBUCHUMOCTb MOJ00Has HaiiieHHO#, OyneT BHOBb OOHapyxkeHa (MOATBEpIUTCS) Ha
JaHHBIX JApYroll BBIOOPKM, H3BJIIEYEHHOW W3 TOM Xe camoi mnomymsiuuu. Eciu uccienoBaHue
YIIOBJETBOPSIET HEKOTOPHIM CHEHHAIbHBIM KPUTEPHSIM, TO HAJIeKHOCTh HANJCHHBIX 3aBUCHUMOCTEH
MEXJy TEPEMEHHBIMA BBIOOPKM MOXKHO KOJIMYECTBEHHO OLEHUTh M IMPEJICTaBUTH C MOMOIIBIO
CTaHJApTHOM CTATUCTHYECKONM Mephbl (Ha3bIBAa€MOW p-ypOBEHb, WM CTAaTHCTUYECKUN YpOBEHBb
3HAYUMOCTH).

Cratuctryeckasi 3HAaYMMOCTh pe3yJbTaTa MPEACTaBIseT COO0N OIEHEHHYIO MEPY YBEPEHHOCTH
B €r0 IpaBUJIbHOCTU. YPOBEHb 3HAUMMOCTU WIM P-ypOBEHb, - 3TO IMOKa3aTellb, HaXOJALIUICS B
yOBIBAIOIIECH 3aBUCUMOCTH OT HAJEKHOCTH pe3ynbTaTa. boiee BbICOKMIT p-ypOBEHb COOTBETCTBYET
0oJs1ee HU3KOMY YPOBHIO JJOBEPHS K HalIEHHOM B BEIOOPKE 3aBUCUMOCTH MEX]1y IepeMeHHbIMU. IMEHHO
P-YPOBEHb MPECTABISAET COO0H BEPOSITHOCTh OIIMOKHU, CBSI3aHHOU C pacIpOCTpaHEHHUEM Ha0II01aeMOT0
pe3ynibTaTta Ha BCIO Homyisanuio. Yem cinabee 3aBUCHUMOCTb MEXAY NEPEMEHHBIMHM, TEM OOJIBIIETO
o0bema TpebyeTcsi BBIOOpKA, 4TOOBI 3HAUMMO €€ 0OHapY)uTh. [pyrumMu cioBaMu, eciii 3aBUCHMOCTD
MEXJly HNEpPEMEHHbIMH IIOYTH OTCYTCTBYET, OOBEM BBIOOPKH, HEOOXOIUMBIM JJIs €€ 3HAYUMOro
oOHapy>KeHHsI, TOYTH paBeH 00beMy BCel MOMYJIISAIUH, KOTOPOi MpenoaaraeTcst 06CKOHEUHbIM.

Paboune hopmynsl KOdhPUITMEHTOB KOPPENIAIMHI TPUMEHSIOT C YI€TOM TOTO, C KaKOM BEIOOPKOM
(OonbIIeH MM MaJIO ) MBI IMEEM JIEIIO.

Hamnpumep, aiis Manbsix BEIOOPOK y100HEE BCETO MOJIb30BATHCS CIEAYIONIEH (HOpMYIIoi:

vz, S

—= L @_’ rne

Ex
Q:EQH @:Z@, IJie X-BapUaHTHI IEPBOI0 IPU3HAKA;
m M

y-BapHaHThI BTOPOTO IIpU3HAaKa, N-4nCJIO Ha6J'IIO,[[eHI/II71 B BH60pKC.

3aga4u M ynpaKHeHus:

Onpenenuth 3aBUCUMOCTh cojepkaHus BuTaMuHa C B NpPOAYKTE B 3aBUCUMOCTH OT
JUINTENILHOCTH ero oOpaOOTKH MpH OINpeNeeHHOW TemIeparype Mo pe3ylbTaTaM N=6 H3MepeHui
(oxcniepumenToB). Kakoe xonnyectBo ButamuHa C (B JOJSX K IEPBOHAYAIBHOMY) OyIIET COepKaThCs
B POJIyKTe Mpu 06paboTke ero B Teuenue t 1 u t'2 yacos. [TocTpouTs rpaduk MOMydeHHOMH 3aBHCUMOCTH
U 1300pa3uTh Ha KOOPAWHATHON MJIIOCKOCTH PE3YNbTaThl U3MEPEHUH.

1.
Xi 0,11 0,21 0,31 0,41 0,51 0,61 1 1"
yi 0,97 0,94 0,9 0,86 0,83 0,78 0,25 0,74

2.
| xi | 021 022 | 023 | 0024 0,25 0,26 " t
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[ yvi | 097 0,94 0,9 0,86 0,83 0,78 0,25 0,74
3.
xi | 014 024 | 034 | 044 0,54 0,64 t's t2
yi | 097 0,94 0,9 0,86 0,83 0,78 0,25 0,74

IIpakTuyeckas padora 17-18. JIluneiinas perpeccusi. Koagpuuuents! perpeccun.
Iesan: popmupoBanue npeacTaBieHus 00 31eMEHTaxX U NPUHLUIAX PErPECCUOHHOIO aHaIM3a.
Teopernueckas 4acThb:

Ji1s u3yueHust KOppessIUOHHBIX CBsi3el 00JIbIIOE 3HaUeHHEe NMeeT KO (QUILIMEHT perpeccuu P
, KOTOPBIN MOKA3bIBAET, HACKOJBKO B CPEIHEM M3MEHsIETCA NMpu3HaK (X), €ClIM KOPPEIUPYIOLUN ¢ HUM
npu3Hak (Y) U3MEHsIeTCsl Ha ONPEICICHHYIO BEIUUYHUHY.

Koo HLHEEHT perpeccun B KOHKPETHOI BBIOOPKE HMEET (Ba 3HAUYCHHSI,  UMEeHHO: /O xy H P yX

, T.€. IpsIMOE U O00paTHOE BIUSHUE MPU3HAKOB Apyr Ha apyra. Gopmyna ans pacyera kKoddpuiueHTa
MMeEET BUI:

X _ Sy
5. =l
y X
CratucTrueckyro 3aBUCUMOCTh Y OT X OMHUCHIBAIOT C TOMOIIBIO YPaBHEHUS BUAA

M), =X

rac M(Y)X - YCJIOBHOC MAaTCMAaTUUYCCKOC OXHNAAaHWC BCIWMYHHBI Y, COOTBCTCTBYIOIICC ONAaHHOMY

pr:r

SHAYEHMIO X; X — OT/JelbHbIE 3HaYeHns Bemmamusr X; 1 (X) - HeKoTopass pyHKIHA. ITO ypaBHEHHE
Ha3bIBAeTCs ypaBHEHHEM perpeccun Y Ha X.
OOpaTHyI0 CTaTUCTUYECKYIO 3aBUCMOCTb MOKHO ONMCATh ypaBHEHHEM perpeccuu X Ha Y

N, =)

M(X),

rac - YCIOBHOC MATCMATHYCCKOC OXUIAAHUC BCIINYNHBI X, COOTBCTCTBYIOIIICC HNAHHOMY

3HAYEHHUIO Y CITy4aifHOW BEIUYHUHBI Y; o(y) - HEKOTOpasi PyHKLUS.

OyHKIMH f () u ©(¥) naspisator coorsercTenHO perpeccusimu Y Ha X 1 X Ha Y, a ux rpaduku
— nuHuAME perpeccud Y Ha X U X Ha Y. YpaBHEHMs PErpEeCCUU BBIPAXKAIOT MaTEMAaTHUECKOE OKUIaHUE
ciy4aiiHOM BenuuuHbl Y (uiau X) A8 ciiydasi, Korja Jpyras IepeMeHHas NMPUHUMAeT ONpeJlelIeHHOe
YHCIIO.

B 3aBucumoctu OT BUAA ypaBHEHMH perpeccuu U (opMbl COOTBETCTBYIOIIMX JMHUM perpeccuu
TOBOPAT O pa3IMYHOM (opMe CTATHCTUYECKON 3aBUCHMOCTH MEXIy M3Yy4aeMbIMH BEIMYHMHAMU —
JIMHENHOM, KBaJAPATHYHOM, MOKA3aTEIbHON U T.1.

Ecnu dhyakiuun f(x) ,(P(Y) JIMHENHBIE, T.€. YPABHEHUS PETPECCUU MOKHO MPEACTABUTH B BUJIE:
N, =Ac+E
I\(Di,:C_)‘A[’
rie A,B,C,D — HekoTopbIe mapaMeTphl, TO OIMUCHIBAEMbIC 3TUMH YPABHCHHUSIMH 3aBUCUMOCTH Y OT X H
X or Y Ha3bIBaIOTCS JTUHEWHBIMU; IMHUU PErPECCUU MPHU 3TOM — MpsmMble. Ecnu nuHUS perpeccun He

ABJISIETCS] IPSIMOM, TO TAKYHO 3aBUCUMOCTb Ha3bIBAIOT HEJIMHEWHOM.
Jlnst XxapakTepuCTUKH (POPMBI CBSI3M MEXAY JABYMS CIydailHBIMH BEIMYMHAMH, MOJYyYEHHBIMH B

pe3yibTare BBIGOpO‘-IHLIX Ha6J'IIOI[eHHI>i, HCTIOJIB3YIOT KOPPCIALUOHHYIO 3aBUCUMOCTD Yx =f (X) (I/IJ'II/I
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Xy :¢Y)). YpaBHEeHUS, ONKCHIBAEMbIC TOJOOHON 3aBUCHUMOCTHIO, HA3bIBAIOT BBIOOPOUYHBIMH
YPaBHEHUSIMH PETPECCUH.

Ecmm gynkiun f(x), o(y) JUHEWHBIE, TO BRIOOPOYHBIC YpaBHEHUS JIMHEHHOM perpeccun Y Ha
Xu X Ha Y MOXXHO MPEACTaBUTH B BHJIC:

Y, :,q,)?(—l—b
X =y+d
rie Yx u Xy - ycnoBHbIe cpeanue 3HaueHus Bemmaunn Y u X, mapamerpsr b u d - oenku B u D, Pyx

1 Pxy - BBIGOpOUHBIE OLIeHKH Ko3dpuuuentoB A u C.

Vrnosele kooQduimentsl Py u Pxy JIUHUH perpeccud HOCAT Ha3BaHUsA BHIOOPOYHBIX
koo dunmentoB perpeccun Y Ha X 1 X Ha Y cooTBeTCTBEHHO. OHU OMPEEISIOTCS KaK:
XY — XY XY — XY
Pp=""ez v Py="az
y 2
S, S

y

e S’ :?—(Y)z, S; =W—(V)2.

3agauu M ynpakHeHus:

Haiitu BbIOOpOUHOE ypaBHEHHE NPSAMOI 3_/)( —§/er Z—y(x—)_() perpeccun Y Ha X 1O JaHHOM
KOppesMOHHON TabnuLe. '
1.
Y X Ny
10 15 20 25 30 35
6 4 2 — — — - 6
12 - 6 2 — — - 8
18 - - 5 40 5 - 50
24 - — 2 8 7 17
30 - - — 4 7 8 19
Nx 4 8 9 52 19 8 n=100
2.
Y X Ny
3 13 23 33 43 53
8 4 2 — — — - 6
10 — 6 2 — — —
12 - - 5 40 5 - 50
14 - - 2 8 7 — 17
16 — - — 7 8 19
Nx 4 8 9 52 19 8 n=100
3.
Y X Ny
11 15 19 23 27 31
10 4 2 - — — - 6
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20 - 6 2 - - - 8
30 - - 5 40 5 - 50
40 - - 2 8 7 - 17
50 - - - 7 8 19
Nx 4 8 9 52 19 8 n=100
4.
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 8 19
Nx 4 8 9 52 19 8 n=100
5.
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 - - - 7 8 19
Nx 4 8 9 52 19 8 n=100

5.CIIMCOK JIMTEPATYPHBI
OcHoBHas1 IUTEpPaTYypAa:

I'ycak, A. A. Teopus BepostHocTel. [Ipumepbl U 3amaun [DIEKTPOHHBIM pecypc]: yueOHoe
nocobue / A. A. TI'ycax, E. A. bpuunkoBa. — DneKTpoH. TeKkcToBble JaHHble. — MuHck: TerpaCucremc,
2013. — 287 ¢. — Pexwum noctyna: http://www.iprbookshop.ru/28244.html

JlonosiHUTeIbHAS JIUTEPATYypa:

Knumos, I'. I1. Teopust BeposTHOCTEH U MaTemaTHueckas cratuctuka: yueonuk / I'. I1. Knumos.
— MockBa: MocKOBCKHIA TOCy1apcTBEHHBINH yYHUBepcuTeT nMeHu M.B. JlomonocoBa, 2011. — 368 c.
— Pexum pocryna: http://www.iprbookshop.ru/13115.html
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MHUHUCTEPCTBO HAYKHN U BBICIHETI'O OBPA3OBAHUS PO
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXIEHUE BBICIIIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
[Tsaturopckuit unctutyt (punuan) CKOY

MeToanyeckue yKazaHus

JU1s1 0OYyYaroIMXCsl 0 OPTaHU3AIMKU U IPOBEACHUIO CAaMOCTOSITEILHON pabOThI
o quctuIuinHe « Teopus BeposSTHOCTEH U MaTeMaTHYECKasi CTATHCTHKAY
1S cTyneHToB HampasieHus noarotoBku 10.03.01 Muadopmanmonnas 6€30macHOCTb
HarnpaBJIeHHOCTH (poduiib) be3omacHOCTh KOMIBIOTEPHBIX CUCTEM

IsaTuropck, 2026
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COJAEP)KAHUE

OO01Me noJI0KEHUS
Lenp 1 3a1a4M CaMOCTOSATEIBLHOM PadOThI

TexHoorHYeCcKass KapTa caMOCTOSITEIBHON pabOTHI CTY/ICHTA

M DN e

[Tops 10K BBIMOTHEHUS CAMOCTOSITEILHON pabOThI CTYAEHTOM
4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eOHou iumepamypou
4.2. Memoouueckue pexomenoayuu no no020MmMo6Ke K NPaKMmu4ecKum 3aHamusm
4.3. Memoouueckue pexomenoayuu no camonposepke 3HaHull
5.  Kontpons camocToaTenbHOMi paboThl CTYACHTOB

6. Criucok nuTeparypsl
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1. OO6umue mojoxeHus

CamocrositenpbHast paboTa - MmuaHupyemas ydeOHas, y4eOHO-MCCIeNoBaTelIbCKasl, Hay4dHO-
UCCIieIoBaTeNbCcKasi paboTa CTYACHTOB, BBINOJIHSAEMAas BO BHEAYIUTOPHOE (AyTUTOPHOE) BpeMs IO
3aJJaHUIO U [IPH METOJUYECKOM PYKOBOJCTBE MpEIoaaBaress, HO 0€3 ero HemoCPEeJACTBEHHOTO y4acTHs
(Mpu YaCTUYHOM HEMOCPEICTBEHHOM YYacTHH IPENoJaBaTelis, OCTaBISIOIEM BEAYIIYIO pPOJb 3a
paboToi CTYIEHTOB).

CamocrositenpHast pabota crynentoB (CPC) B BY3e sBnsieTcss BaXXHBIM BHJIOM Y4eOHOU U
HAy4YHOU JeaTenbHOCTH cTyneHTa. CaMmoctosTenbHas paboTa CTYJEHTOB UTPaeT 3HAYUTEIbHYIO POJib B
PEUTHHTOBOM TEXHOJIOTHU 00yUEHUSI.

CaMmocrositennbHasi paboTa sBIsETCS BakHEHIIeW ¢GopMoil ycBoeHHMs 3HaHuid. B xome
CaMOCTOSITENIbHOW paboThl CTYACHTHI YSACHSIOT 3HAHHUS IO KOHKPETHOW TeMe ydeOHOro marepuaia,
3aKPEeIUISIOT U YTOUHSIIOT YK€ U3BECTHBIE M OCBAUBAIOT HOBBIE KaTeropuu. CTaaKuBasCh C HEIOCTATOYHO
MOHSITHBIMH AJIEMEHTAMU TEMBI, CTYI€HTBI CTPEMATCS HAXOAUTh OTBETHI UIIU (PUKCHUPOBATH BOIIPOCHI JIJIsT
NIOCTAaHOBKHM W YSICHEHHS MX Ha KOHCYJIBTAIlMM C TIPENOJaBaTeleM WA BO BpPeMs IMPAKTHYECKOTO
3aHATHSL.

3amaun caMOCTOSITEIbHON pabOThI COCTOAT B CIEIYIOIIEM:

1. Pa3BUTh JIOTHYECKOE U AITOPUTMUYECKOE MBIIUICHHUE.

2. BeipaboTaTh epBUYHbBIE HABBIKM MAaTEMAaTHYECKOTO HCCIIEOBAHMUS TPUKIIAIHBIX BOIIPOCOB.

3. BpipaboTaTh HaBBIKM JIOBEIEHHs pEIICHUS 33Ja4dl 10 TNPHUEMIIEMOTO MPaKTUYECKOTO
pesyibTata — 4Mcia, rpaduka, TOYHOIO KauyeCTBEHHOTO BbIBOJA C IPHUMEHEHHEM aJIeKBAaTHBIX
BBIYUCIUTENbHBIX CPEJCTB, TA0IMII, CIPAaBOYHHKOB.

4. BpipaboTaTh yMEHHE CaMOCTOSITENIBHO pa30MpaThCs B MaTeMaTHYECKOM armapare,
NPUMEHSIEMOM B JIUTEPATYpE, CBSI3aHHOH CO CIIEINATbHOCTBIO CTY/ICHTA.

5. Hayuuts onepupoBarb aOCTpPakTHBIMH OOBEKTaMH U  aJ€KBaTHO  YNOTPEOISThH
MaTeMaTHYECKUE MOHATHUS U CUMBOJIBI JUIsl BRIPAKEHUS KOJTMUECTBEHHBIX U KaY€CTBEHHBIX OTHOIIECHHIH.

CamocrodrenbHas paboTa CTyIeHTa 110 y4eOHOM NUCIUIITHHE «Aredpa) BKIIOYAET MOATOTOBKY
K MPAKTHYECKUM 3aHSATHSIM W BBITIOJHEHHWE MPAKTUYECKUX 3aJaHUH, CAMOCTOSATEIBHOE M3yYeHUE TeM
y4eOHOTO MarepHuaja 1O PEKOMEHIYeMOW IMTepaType W C HCIOJIb30BaHHEM WH(GOPMAIIMOHHBIX
pECYpCOB.

CamocrosarenbHass pabora mno aucuuiuinHe «Teopus BeposATHOCTEH M MaTeMaTHdeckas

CTAaTUCTUKA HaIpaBjeHa Ha (OPMHUPOBAHUE CICAYIOMNX KOMIIETEeHIIHIA:

Kox, popmynupoBka [Inanupyemslie pe3ysbTaThl
A, dopmymp Kona, popmynupoBka nHAMKaTOpa Py pesy
KOMIIETEHIINH 00y4YeHHsI 110 TUCHIUTUIMHE
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(MonyITI0), XapaKTepU3YIOIINE
sTansl GopMUPOBAHUS
KOMIIETEHIMH, NHIMKAaTOPOB
OIIK-3 Cnocoben -1 OIIK-3 3naer neoOxomumble | [Ipumenser HE00XO0IUMBIE
UCIOJIb30BaTh MaTeMaTH4YeCcKHe METO/bI JUI | MAaTEMaTHYECKUE METOIbl JJIs
HE00XOAUMBIE peleHus 3a1a4 00ecreueHNs 3aIUThl | PeHICHUs 3a1a4
MaTeMaTHYeCKNUEe METOIbI UH(POPMALIUH. npodeccuOHAIBLHON
JUISL pelIeHus 3a1a4 -2 OIIK-3. Ymerh: NPUMEHATH | NEATEIbHOCTH
npogeccuoHaIbHON COBOKYITHOCTb HEOOXOIMMBIX
JeSTeIbHOCTH; MaTeMaTHYECKUX  METOJOB  JJIS
peleHus 3a1a4 00ecreyeHns 3aInuThl
UH(POPMALTUH.
NJI-3 OIIK-3 HaxgemeH HaBBIKaMH
IPUMEHEHUS COBOKYITHOCTH
HEOOXOIUMBIX MaTeMaTHYEeCKUX
METOIOB  JJIsl  pemieHHus  3ajad
o0ecreyeHus 3aluThl HH(pOopMaluu.

2. Ilean ¥ 3224 CaMOCTOSITETIbHON PadoOThI

Benymas uens opranuzanuu u ocyuectsieHuss CPC coBnagaer ¢ 1enbio 00y4eHus CTyieHTa —
(dopmupoBaHue HabOpa OOLIEHAYUHBIX, IPO(ECCUOHABHBIX U CHEMaIbHBIX KOMIETEHIUI OyayIiero
OaxaaBpa 110 COOTBETCTBYIOIIEMY HAlpPaBICHHUIO OJrOTOBKU

IIpn opranmzanuu CPC BaxHBIM M HEOOXOJIMMBIM YCIOBHUEM CTAaHOBSTCS (POpPMHUpPOBaHUE
YMEHUS CAaMOCTOSITENIbHONU PabOThI JUIs MPUOOPETEHUs 3HAHU, HABBIKOB M BO3MOKHOCTH OpraHU3alluU
y4eOHOI 1 HayuyHOH JesTenbHOCTH. L{enbio camocToATenbHOM paboThl CTY/IE€HTOB SIBIISI€TCS OBJIaJICHHUE
(GyHIaMEHTaIbHBIMU 3HaHUSIMHM, NPO(ECCUOHATBPHBIMA YMEHUSMU W HaBBIKAMU JAESTEIBHOCTU IIO
npo(uiIto, OIMBITOM TBOPYECKOW, HCCIenoBaTeNbCcKol aesrtenbHocTH. CamocrosiTenbHas pabota
CTYACHTOB CHOCOOCTBYET Ppa3BUTHIO CaMOCTOSTEIbHOCTH, OTBETCTBEHHOCTHM W OPraHU30BAHHOCTH,
TBOPYECKOTO MOAX0/1a K peIIEHHUI0 Mpo0sieM y4eOHOro U Mpo(ecCHOHAIBHOTO YPOBHSL.

Zagauamu CPC saBisroTcs:
- CUCTeMAaTH3alMsl U 3aKpEeIUIeHHWE MOJIYYEHHBIX TEOPETHYECKHX 3HAHUH M MPAKTHUYECKUX
YMEHUH CTY/IEHTOB;
- yri1yOJieHHEe U pacIiipeHne TEOPEeTHUECKUX 3HAHUH;
- dopmMHupoBaHHE YMEHHMH  HCIIOJNB30BaTh  HOPMATHUBHYIO, IPAaBOBYIO,  CIIPaBOYHYIO
JOKYMEHTAIUIO U CHelHaIbHYI0 JTUTEpaTypy;
- pa3BUTHE TO3HABATEIbHBIX CIIOCOOHOCTE M AKTUBHOCTH CTYJIEHTOB: TBOPYECKOM
VMHUIMATUBBI, CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;
- (dopMHpOBaHHE CAMOCTOSATENBHOCTH  MBIIUIEHUS, CIIOCOOHOCTEH K CaMOpa3BHUTHIO,

CaMOCOBECPIICHCTBOBAHUIO U CaMOpCaIn3alun;
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- pa3BUTHE UCCIIEOBATEIbCKUX YMEHUI;
- UCIOJIb30BaHUE MaTepHasa, COOPAHHOrO U MOJIIyYEHHOI'O B XOJE€ CAMOCTOSITEIbHbBIX 3aHATHH
Ha CEMUHapax, Ha IPaKTUYECKUX U JJAOOPATOPHBIX 3aHSTUAX, IPY HAITUCAHUU KYPCOBBIX U BBIITYCKHON

KBaﬂH(i)HKaHHOHHOﬁ pa60T, JJIA 3(1)(1)6KTI/IBHOI>'I IIOATrOTOBKH K HTOI'OBBIM 3a4cTaM U DK3aMCHaM.

3.Texnonoruueckas KaprTa CaMOCTOSITEIbHOI paﬁ()TI)I CTya€HTa

OO0BEM 4acoB, B TOM YHCIIE
Ko Bun nestenpHOCTH (akan.)
pea3yeMEIX CTY/ICHTOB CpenctBa u Koutakta
S — TEXHOJIOTUU as pabota
OLICHKH CPC c Bcero
npernojiaBa
TeleM
4 cemecTp
IToarororka k jekuusiMm | KomrmekT 1,62 0,18 1,8
OIIK-3 3aJlaHUM 1
(Hﬂ‘l, I/IH‘Z, BOIIPOCOB 110
WJI1-3) TEMaM
JIMCIHAIIINHEI
OIIK-3 IloaroroBka k Kowmiuiekt
(UJ1-1, UJI-2, | OpakTHYeCKUM paboTam | 3ajaHuii u
NJ1-3) BOITPOCOB I10 6,48 0,72 7,2
TeMaM
JHCIHTIIINHEI
OIIK-3 CaMoCTOsATEIILHOE Komuiekt
(U]1-1, UJI-2, | U3Y4CHHE JIMTEPATYPBI 10 | 3aaHuil 1
1791 8%) Temam 1-12 BOIIPOCOB T10 72,9 8,1 81
TeMaM
JMCITAIIIHHEI
HTroro 3a 4 cemecTp 81 9 90

4.H0pﬂ[l0K BBLINOJHEHHUS CAMOCTOATEIbHOI paﬁoTbI CTYAEHTOM

4.1. Memoouueckue pexomernoayuu no pabome ¢ y4eOHOU 1umepamypou

[Tpu paboTe ¢ KHUTOU HEOOXOAMMO MOA00PATh TUTEPATYPy, HAYUUTHCS MPABIIBHO €€ YUTATh,
BecTn 3amucu. [ mombopa nmTeparypsl B OMONMOTEKE MCHONB3YIOTCS aiaBUTHBIA U
CHUCTEMAaTUYECKHUI KaTaJIoTH.

BaxHO MTOMHUTB, YTO pallMOHAIBHEIE HABBIKU PAOOTHI C KHUTOM - 3TO BCera OOMbIIIast dKOHOMUS
BPEMEHU U CHUJI.

[IpaBunbHBIN MOA00pP YIEOHMKOB PEKOMEHAYETCS TMPEMNo1aBaTesieM, YUTAOIINM JIEKITHOHHBIN

Kypc. Heobxonrmas mutepaTypa MOKeET ObITh TaK)K€ YKa3aHa B METOAMUYECKUX pa3paboTKax 1o JaHHOMY
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N3yuas marepuan no y4eOHUKY, CIE€IyeT MEpexXOauTh K CIEAYIOIEMY BOIPOCY TOJIBKO IOCIIE
NPaBUIBHOTO ySCHEHHS MPEABIIYIIET0, OMUCHIBAs Ha OyMare BCe BBIKJIQJAKH U BEIYUCICHHS (B TOM YHCIIE
TE, KOTOpPBIE B YUCOHUKE OITYILEHBI WM Ha JIEKIUH JaHbI IJIS1 CAMOCTOSTEIBHOTO BBIBOJIA).

[Tpn wm3ydeHun mr000H IUCHUILIMHEL OOJBIIYI0 M BAXHYIO POJIb MIPAET CaMOCTOSTEIbHAS
MHAMBHUAYyalIbHas padoTa.

Ocoboe BHMUMaHHUE CleAyeT OOpaTUTh Ha OMpeeSieHHEe OCHOBHBIX MOHSATHH Kypca. CTyaeHT
JIOJDKEH TOPOOHO pa3dupaTh MpUMEPHI, KOTOPBIC MOSCHSIOT TaKUe OINpPECICHUs, 1 YMETh CTPOUTH
aHAJOTUYHBIE MPUMEPBI CaMOCTOATENbHO. HyKHO MOOMBaThCS TOYHOTO IMPEACTABICHHS O TOM, YTO
u3ydaenib. [1oJe3H0 cocTaBNATh OMOpHBIE KOHCTIEKTHI. [Ipn n3yueHnn Marepuana no yaeOHUKY MoJie3HO
B TeTpaau (Ha CIENHMaJbHO OTBEICHHBIX MOJSAX) JOMOJHATH KOHCIEKT JIeKIMd. Tam ke criemyer
OTMeYaTh BOIIPOCHI, BBIJICJICHHBIE CTYJCHTOM JJIsl KOHCYJIBTALIUH C TIPETIOIaBATEIICM.

BeIBOIBI, TTOTy4EHHBIE B Pe3yIbTaTe H3YUYEHHs, PEKOMEHYETCSl B KOHCIIEKTE BBLACIATH, YTOOBI
OHU TIPY TIEPEUNTHIBAHUH 3aMUCEH JTydIe 3aIIOMUHAITUCH.

OmnBIT MOKa3bIBAET, YTO MHOTHM CTY/€HTaM IOMOTAET COCTAaBJIEHUE JINCTA OMIOPHBIX CHTHAJIOB,
COZIepJKaIller0 Ba)KHEWIIHe W HamboJiee YacTo ymorpeOissiemble (OpMyINbl M TMOHATUS. Takoil ymct
IIOMOT'aeT 3allOMHUTH (POPMYJIbI, OCHOBHBIE TIOJI0KEHHS JIEKLIUH, a TAK)KE MOXKET CITY>)KUTh MOCTOSHHBIM
CTIPAaBOYHUKOM JJIsI CTY/ICHTA.

UreHne HAYYHOTO TEKCTa SBISETCS 4YacThIO ITIO3HABATENbHOW JesTenbHOCTH. Ee memp —
U3BJICUEHHE M3 TeKcTa HeoOxoauMoi mH(opmanuu. OT TOro Ha CKOJBKO OCO3HAaHHA YHUTAIOIIUM
COOCTBEHHAs! BHYTPEHHsIsI yCTAaHOBKA MPU 0OpallleH!H K MeYaTHOMY CJIOBY (HalTH HY)KHBIE CBEJCHMS,
YCBOUTH WH(OPMAIIHIO TIOTHOCTHIO MM YaCTUYHO, KPUTUYECKH TPOAHATM3NUPOBATH MAaTEPHA U T.II.) BO
MHOTOM 3aBUCHT 3(PPEKTUBHOCTH OCYIIECTBISIEMOTO JICHCTBHUS.

Beiaenstot uemuvipe ocnognbvle ycmanoeKu 6 YmeHuu HAY4YHO20 MEKCma:

MH(OPMAaIMOHHO-TIOMCKOBBIN (331a4a — HallTH, BBIIEIUTh UICKOMYIO HH(OPMAIIHIO)

ycBauBaromias (YCHJIMSI YUTaTessl HalpaBiIeHbl Ha TO, YTOOBI KaK MOKHO TOJHEE OCO3HATh U
3aIIOMHHTH KaK CaMH CBEJICHUS M3JIaraeéMble aBTOPOM, TaK U BCIO JIOTHKY €TI0 pacCyKICHHI )

AHATTMTHKO-KPUTHUYECKass  (YATATeNlb  CTPEMHUTCS  KPUTHYECKH  OCMBICIHTH  MaTepuall,
IPOaHaJIM3UPOBAB €0, ONPEICIIUB CBOE OTHOLLICHHE K HEMY)

TBOpYECKasi (CO37aeT y UUTaTeNs TOTOBHOCTh B TOM MJIM MHOM BHJI€ — KaK OTIPABHON ITYHKT IS
CBOMX PACCYXJICHUH, Kak 00pa3 It IEHCTBHSI TI0 aHAIOTHUU U T.II. — UCIIOJIb30BaTh CYXICHUS aBTOpa,
XOJ €r0 MBICIICH, pe3ynbTaT HaOIIOIEHHS, pa3paboTaHHYI0 METOAMKY, JOTOIHUTH HX, MOJIBEPTHYThH

HOBOM ITPOBEPKE).
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4.2. Memoouueckue pexomenoayuu no n0020MoeKe K NPAKMu4eCcKuM 3aHAmusm
it Toro 4ToOBI MPAKTUYCCKUE 3aHATHS TMPUHOCHIN MAKCUMAIBHYIO TOJB3Yy, HEOOXOIHMO

IIOMHUTD, YTO YIPaKHEHUE U PELICHME 3a7au IIPOBOJATCS 110 BHIUUTAHHOMY Ha JIEKIUSIX MaTepuaily u
CBsI3aHBbl, KaK IIPaBUJIO, C JETAJIbHBIM Pa300poOM OTAEIbHBIX BOIPOCOB JIEKIIMOHHOTO Kypca. Cuenyer
HOJYEPKHYTh, YTO TOJIBKO MOCIIE YCBOECHUS JIEKLIMOHHOTO MaTepualla ¢ OIpeeIeHHON TOUKH 3peHus (a
UMEHHO C TOH, C KOTOPOH OH H3Jlaraercs Ha JIEKIUSAX) OH OyIeT 3aKperisThCs Ha MPAKTHYECKUX
3aHATUSX KaK B pe3ysbTare OOCYKICHHMS M aHajdu3a JICKIMOHHOTO MaTepHala, TaK M C MOMOIIBIO
peleHus MpoOJIeMHbIX CUTYalui, 3agad. IIpu 3TUX yCIOBHAX CTYIEHT HE TOJBKO XOPOLIO YCBOMT
MaTepHal, HO U Hay4uTCs IPUMEHSTh €ro Ha MPaKTHKE, a TAKXKe MOJYYUT JTOTOJIHUTENbHBINA CTUMYI (U
3TO OYEHb BAXKHO) J1JIsl aKTUBHOM NMPOPaObOTKU JIEKIUU.

Cnenyer NOMHMTH, YTO pEUICHHE KaxJ0M yueOHOW 3ajaud JIOJDKHO JIOBOJUTHCSA [0
OKOHYATEeJIbHOI0 JIOTMYECKOI'0 OTBETa, KOTOPOro TpeOyeT YCIOBHE, M IO BO3MOYKHOCTH C BBIBOJIOM.
[Tony4yeHHBIH OTBET cilelyeT MPOBEPUTh CHOCOOaMHM, BBITEKAIOIMMH M3 CYIIECTBA JAHHOM 3a/1ayH.
[Tone3no Ttaxke (ecam BO3MOXKHO) pellaTh HECKOJIbKHMHU CIIOCOOAaMU U CPaBHUTH IOJIYYEHHbIE
pe3yabTathl. Pemenue 3a1a4 JaHHOTO TUTIA HYKHO MPOJOJKATH 10 TPHOOPETEHNUS TBEPABIX HABBIKOB B

HUX PCHICHNH.

4.3. Memoouueckue pexomeHoayuu no camonposepke 3HaHull
[Tocne uzydeHus onpeneeHHON TEMBI MO 3aMUCSAM B KOHCIIEKTE U yUYEOHHKY, a TAaKXKE pelIeHUs

JIOCTATOYHOTO KOJIMYECTBA COOTBETCTBYIOLIMX 3a1a4 HAa MPAKTUYECKUX 3AHATHUSIX U CAMOCTOSTEIBHO
CTYJIEHTY PEKOMEHIYETCs, ITPOBECTH CaMOIPOBEPKY YCBOCHHBIX 3HAHMI, OTBETHB HAa KOHTPOJbHBIC
BOIIPOCHI 10 U3Y4YEHHOH TEME.

B ciiydae HE0OXOIMMOCTH HYXKHO €Ille pa3 BHUMATEIbHO pa300paThcs B MaTepHale.

MHorna HenoCcTaTOYHOCTh YCBOEHHUS TOIO WIIM MHOTO BOIIPOCA BBISICHAETCS TOJIBKO ITPU U3yYEHUN
JanbHEHIIero marepuana. B 3Tom ciaydae Hajo BEPHYTHCS Ha3al M IOBTOPUTH IIJIOXO YCBOEHHBIN
Marepualn. BaxxHBI KpUTEPUN YCBOEHHs TEOPETHYECKOTO0 Marepuaja - YMEHHE PellaTh 3aJaud WU
IIPOMTH TECTUPOBAHME IO MPONWJAEHHOMY Marepuany. OQHaKo clIeayeT NMOMHUTb, YTO IPaBHIIBHOE
pelIeHNe 33Jaul MOXKET MOJyYUThCS B pe3yiibTaTe MPUMEHEHUSI MEXaHUUECKH 3ay4eHHbIX (opmyn 0e3

IMOHUMAaHHs CYITHOCTU TCOPETUICCKUX MTOJIOKCHUH.

5.KonTpoab camocTosiTe/ibHOI padoThbI CTY1€HTOB
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B paMkax peHTHHIOBOM CHCTEMBI YCIIEBAEMOCTb CTYIAEHTOB II0 Ka)KIO0M JMCLUILUIMHE
OLICHUBAETCA B XOJ€ TEKYILIEro KOHTPOJI U IPOMEKYTOYHOM aTTECTALUU.
Texkyuuii KOHTPOJIb

PeiiTuHrOBasi OleHKA 3HAHUI CTyIEHTA

Ne Bup nestenbHOCTH CTyIEHTOB Cpoxku KommnuectBo
/1 BBITIOJTHEHUS 0ayuIoB
1. | I[IpakTudeckoe 3aHsATHE 5 5 "Henens 15
2. | IlpakTrnueckoe 3aHsatue 8 8 Henens 20
3. | Ilpaktruueckoe 3ansarue 12 12 uenens 20
HToro 3a 4 cemectp 95
HToro 55

MaxkcuMalbHO BO3MOJKHBIH 0Oamil 3a BeCh TGKYI_[II/Iﬁ KOHTPOJIb YCTAaHABJIMBACTCA PAaBHBIM 55.
TeKYIlIGC KOHTPOJBHOC MCPONPUATHE CUUTACTCA CAAHHBIM, CCJIIM CTYACHT IMOJYYHJI 3a HCTO HC MCHECC
60% ot YCTAHOBJICHHOI'O IJId 3TOI'0 KOHTPOJA MAKCUMAJIBbHOI'O Oamna. PelTHHIOBBIH 68.J'IJ'I,
BBICTABJISICMbIi CTYACHTY 3a TCKYLICC KOHTPOJBHOC MCEPOIPHUATUC, CAAHHOC CTYACHTOM B
YCTAHOBJICHHBIC Fpa(I)I/IKOM KOHTPOJIBHBIX MepOHpI/IHTI/Iﬁ CPOKH, OpCACIACTCA CICAYIOINUM 06pa30M:

Yposenv svinonnenus konmponvnozo | Peiimunzoewtit 6ann (¢ % om maxcumanbHozo
3a0anus oanna 3a KOHmMpoObLHOE 3a0anue)
Omauunbolii 100
Xopowuii 80
Yooenemsopumenvnuiii 60
Heyoosenemsopumenvhwiii 0

6. Cnincox mureparypsl
6.1. IlepeyeHb OCHOBHOI JIUTEPATYPHI:

I'ycak, A. A. Teopust BepositHOcTel. IIpumepsl U 3amaun [DIeKTPOHHBIN pecypc]: yueOHOe
nocobue / A. A. I'ycak, E. A. bpuunkoBa. — DneKTpoH. TEKCTOBbIE JaHHbIe. — MuHck: TerpaCucremc,
2013. — 287 c. — Pexxum nocryna: http://www.iprbookshop.ru/28244 . html
6.2. IlepeyeHb 1ONMOJTHUTEIBHOM JINTEPATYPbI:

Kmumos, I'. I1. Teopus BeposiTHOCTEH 1 MareMaTHueckas cratuctuka: yueonuk / I'. I1. Knumos.
— MockBa: MOCKOBCKHIA TOCYIapcTBEHHBIN yHHBepcuTeT nMeHn M.B. JlomonocoBa, 2011. — 368 c.
— Pexxum noctyna: http:// www.iprbookshop.ru/13115.html
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