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1. HEJIM OCBOEHHUSA IUCHUITJIMHBI

[{enssmu ocBoeHus AUCHMIITHHEBI (MOAYJ1s1) «CrienuanbHble 3a/1a4i TEOPUHM BEPOSITHOCTEH» SABIISIOT-
csl:
-(hopMHpOBaHHE BEPOSTHOCTHO-CTATUCTHYECKOTO TI0/IX0/IA K H3YUCHUIO JCHCTBUTEILHOCTH, TEO-
peTHYECKas MOArOTOBKA Ul NPAKTUUECKOT0 IIPUMEHEHHS U peIlleHHs 3a/]1a4 C UCIOJIb30BaHHEM
KOMITBIOTE PHBIX MTPOTpaMM,
-(hopMHpOBaHHE MAaTEMAaTHYECKOW KYJIbTYPBI CTYAEHTOB;
-BCECTOPOHHEE PA3BUTHE MBILIICHHUS CTY/ICHTOB;
-(hopMHpOBaHHE CUCTEMATHUECKUX 3HAHHI B 00JIACTH TEOPUH BEPOATHOCTEH M MaTeMaTHYECKOM
CTATUCTHKH;

-OBJIa/ICHUE COBPEMEHHBIM alapaTroM TEOPUU BEPOSITHOCTEH U MAaTEeMaTHUYECKON CTATHCTHKH st
JAJIbHEHIIErO IPUMEHEHUS B IpYTHX 00JIacTsIX 3HAHUSI.

-OBJIaJIeHHE MeToJaMU 00pabOTKH pe3ysIbTaTOB H3MEPEHHIA.

-3HAKOMCTBO €O C1y4ailHbIMH MPOLECCAMHU.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOI1 BO
Jucuunimba «CrenuaibHble 3a1a4d TEOPHH BEPOSITHOCTEH» OTHOCHTCS K pasieny «Jlucuu-
[IJIMHBI 110 BBIOOPY» yyeOHOro ruiaHa. Iyt OCBOGHUS AUCHUILUIMHBI HCIIOJIB3YIOTCS 3HAHUS, YMEHUs
¥ BUJIbI I€ATEIbHOCTH, COPMHUPOBAHHBIE B IPOLIECCE M3YYECHUS BCEX AMCLHUIUIMH MAaTEMAaTHYECKO-
ro. (PU3MYECKOro COAEpP:KaHUs, MOJIyUYCHHBbIE Ha MpebIIylIeM YpoBHE obOpa3oBaHus. ITo (yHIa-
MEHT BBICLIETO0 MaTeMaTH4ecKoro oOpasoBaHus. 3HAHUS U YMEHHSs, MOJYYEHHBIC B MPOLIECCE H3Y-
YEHHs JUCUHMIUIMHBI (MOIYJs) OyayT B JajdbHEHIIEM HCMOJb30BAThCS B JPYTHX AMCLMIIMHAX U
PAKTHYECKOH JEATEIILHOCTH BBINYCKHUKA. B 4aCTHOCTH, Ui JIaHHOM CHEHAIbHOCTH OCOOEHHO
Ba)KHO U3YyYEHHE TEM, CBSI3aHHBIX ¢ 00pabOTKOH pe3ysIbTaTOB HAOIIOAEHUS
3. KOMIIETEHIUHU OBYYAIOLIEIOCsl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUS JTUCHUIIJIMHbBI (MOJ1YJIS)

Kon
KOMIETEHIUH Conepxanue [Inanupyemble pe3ynbraTbl
no @I'OC
[IK-1T | rOTOBHOCTb HMCHONB30- | 3HAMb: MATEMAaTUYECKHE OCHOBBI TEOPHH BEPOSATHOCTEH.

BaThb CHCTEMATH3MPO- | aKCHOMATUKY TEOPHH BEPOSATHOCTEH OCHOBHBIE TEOPEMbI
BaHHbIE ~ TEOPETHYE- | TECOPUH BEPOATHOCTEH , OCHOBHbBIE JMUCKPETHbBIC CIyYaid-
CKHE M NPAKTHYECKHE | HbIE BEJIMYMHBI U MX UYUCJIOBBIC XapAaKTEPUCTHKH , 3HAThH
3HaHMs JUI [TOCTAHOB- | CTPYKTypa U COoZiepKaHue pazjiesa « AHAJIM3 JaHHBIX)»

KA W PCLICHHS HCCIIE- | yMemb: WUCIIONIb30BaTh TOUEYHbBIE OLIEHKH MapaMeTpoB B
JIOBATEILCKUX 3a/la4 B | CTATUCTUKE, IPUMEHSTH MOHSITHE O KPUTEPHSIX COrJIacHs
obyactu 00pa3oBaHUsl | M MPOBEPKE FHIIOTE3 , HCIIOJIL30BATH CTATHCTHYECKUI arl-
napaT IIpU PELIEHUH UCCIIEI0BATE/IbCKUX 3a/1ay ;

6/1a0emb NPUEMAMHU BBIYUCIICHUS BEPOSITHOCTEH 0 KJlac-
CHUYECKOH CXeME C NMpUMEHEHHEeM KOMOMHATOpHBIX (Gop-
MYyJI, OCHOBHBIMH IIPABHJIAMH BBIYUCJIECHUSI BEPOSTHOCTEH
C UCIOJB30BaHUEM TEOPEM CIIOKEHUS, YMHONKEHUS U JIPY-
IHX TEOPEM , NpUEMAMM OpraHW3alMHd U PYKOBOJICTBA
y4€0HO-UCCIIEIOBATENILCKON JICATEILHOCTH 00YYarOLINX-
cs , npueMamu 00paboTKU pe3ysIbTaTOB U3MEPEHHH W HC-
N0JIb30BAHUEM TOYEYHBIX OLEHOK W JIOBEPHUTEJIbHBIX MH-
TEPBAJIOB .

"B cooTBeTcTBHH ¢ NpodecCHOHATLHBIM CTaHAAPTOM Tearora (pukas MUHHCTEPCTBA
TpyJla i COUHaIbHOM 3auThl HaceaeHuss PO Ne 544n ot 18.10.2013r.) npenogaBaTeu B cpeHen
IIKOJIE MTPU pa3paboTKe U pealn3aliy NporpaMM y4eOHbIX TUCIUILIMH B PAMKaX OCHOBHOI 00-




11eoOpa3oBaTeNIbHOM MPOrpaMMBI, a TaKXkKe IPH MIIAHKPOBAHUK M [IPOBEACHUH YYeOHBIX 3aHATHI
JIOJKHBI BJIJIETh 0OILEN0JIb30BaTeILCKUMHU U obmmeneaarorndeckumu MK T-komnerenTHoCTAMH
(MKT - nadopMaimoHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHH). "

4. CTPYKTYPA U COAEP KAHUE JUCUHUITJIIUHBI (MOAYJIS)
OO61as Tpy10EMKOCTb JUCLHUITIIMHBI COCTABISET 3 3aueTHbIX eJuHHuIl, 108 yacos.

No O6B- | Dopmel
1/ eM TEKYLLETO
1 yued | KOHTpoJIst
Bubl yuebHoit paboThl, BKIHOYAs HOH Ycnesae-
Paznen (Tema) CaMOCTOSITENIbHYIO padoTy CTyleH- | pabo- | MOCTH (110
JIUCLIATIIIMHBI TOB U TPYA0EMKOCTh( B Uacax) TBIC | HEEIIAM

IpU- | ceMecTpa),
MeHe- | popma

He- NpOMExKy-
HHEM | TOYHOH at-
UHTE- | TeCTaluu
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| CoOpITusi. Kom-
OMHATOpHUKA U
KJ1aCCHYECKOe 812 8 1/50
onpejeseHue Be-
POSITHOCTH.

2. | ®opMmyia noyHoOM
BEPOSITHOCTH.
®opmyisl baite- | 8 2 8 1/50
ca. HezaBucu-

MOCTb IBYX U 60-
jiee COOBITHH.

3. OCHOBHBIE JIUC- 1/50 PeifiTunr-
KpPETHbBIE pacrpe- KOHTpPOJIB |
JleJIeHUs ;. OUHO- 812 8
MHaJbHOE, pac-
npenenenue Ily-
accoHa.

4. HezaBucumocTts
ucnbiTanuii. He-
3aBUCUMBIE HC- 8 2 8




nbiTanus bep-
HYJUTH

1/50

(4]

[TpakTnueckoe
MCII0JIb30BaHUE
PUOITHKEHHBIX

dopmy.

o

1/50

0.

MaremaTtuueckoe
O0KUJIaHUE CIIy-
YalHOH BEJIMUM-
Hbl U €€ CBOMCT-
Ba. /lucnepcus
Clly4yaHOU BeJu-
YHHBI U €€ CBOM-
ctBa. Cpennee
KBaJpaTUYHOE
oTkJIoHeHHe. []o-
HSTHE O MOMEH-
Tax.

1/50

PelTunr-
KOHTPOJIb 2

Hepasenctro Ye-
Obiera. Teope-
Mma YeOpIiena.
Teopema bep-
nyjuid. [Tousitue
O UEHTPAJIbHOU
npeaenbHON Teo-
peme.

o

10

1/50

3aja4yu MaTeMa-
TUYECKOM CTATH-
ctuku. Orenka
1apameTpoB pac-
npeaeieHus.

o

1/50

9

JloBepHuTENnbHBIE
MHTEpBabL. 3a-
Jlaya 06 oLleHKe
HE3aBUCHMOM Be-
POSITHOCTH 110
4acToTe.

1/50

10

[Tonsitue o xpu-
TEPHUSIX COTJIaCHSs.
[Tonstue o npo-
CTEUIIUX Clly-
YalHbIX IIpoLec-
cax.

o

10

1/50

PelTunr-
KOHTPOJIb 3

Bceero:

10

88

10/50

3a4€T




5. OBPA30OBATEJIbHBIE TEXHOJIOI' MU
N Bubl yueOHol pa- O6pa3oBaTeibHbIE TEXHOJIOIHH
n/n | 60TwI
l. Jlekuus -NIeKIUs-UHGOpMalLIUs C BU3yallM3alluei;
-1npoOJIeMHast JEKIUsl
2, [IpakTnueckue 3aHs- | -CeMHHAp-KOH(EPEHIHs M0 CTYJEHYUCKUM JOKIIAJaM H ICCe;
THUSI -BBIIIOJIHEHUE PACYETHBIX padoT;
-IIOMCK Y aHaJIn3 HHpopManuu B cet MHTEpHET;
-IIPOEKTHBIE TEXHOIOTUHU;
-T€XHOJIOIUsl y4eOHOro UCCIIeIOBaHMsI
3. CamocrosiTenbHas -BHeayJIMTOpHast paboTa CTy/IEHTOB (OCBOCHHE TEOPETHYECKOIO
pabota MaTepuasa, NOAroTOBKa K MPaKTHUYECKUM 3aHATHIM, paboTa ¢
3JIEKTPOHHBIM Y4eOHO-METOIMYECKUM KOMILJIEKCOM, paboTa Ha/l
MPOEKTOM, ITOJArOTOBKA K TEKYLIEMY U HTOTOBOMY KOHTPOJIIO)
4. Texyluid KOHTPOJIb

-peLIeHHUE 3a/1au Ha IPAKTUYECKUX 3aHATHSX
- 3allMTa pacYeTHLIX paboT;

-3al1MTa IPOEKTOB;

-0JJaHOYHOE M KOMITBIOTEPHOE TECTHPOBAHHE




6. OHHEHOYHBIE CPEJICTBA 1JISI TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTHM,
MPOMEXYTOYHON ATTECTAILIMH IO UTOT'AM OCBOEHMS JIUCLIMII-
JIMHBI U YYEBHO-METOJMYECKOE OBECIHEYEHUE CAMOCTOSTEJIb-
HOM PABOTbI CTYJIEHTOB

Peittunr-koutpoan Nel.

TEMA: meToab! cOopa CTaTUCTHYECKUX TAHHBIX (IUCKpeTHAs!
BelM4YMHa). I3MepuMBbIi NIpU3HAK, €r0 SMIUPHUYECKOE
pacnpejesieHue, oCTPOEHUE MOJIMIroHa OTHOCHTEIbHBIX YacToOT,
BBIYMCIIEHHE BEIOOPOYHOIO CPEIHEro, MeJHaHbl, MOJIbI,
BbIDOPOYHOM JUCHEPCUU U CPEHETO KBAPATHYHOTO.

[TocranoBka 3a1a4u: OIHON M3 OCHOBHBIX 3a/1a4 CTATHCTHKH SIBJISETCS HAXOKIEHHE TAKOrO OIH-
caHusi HaOJIIOIEHHBIX aHHBIX, IIPH KOTOPOM 0OCIIelyeMoe sBJIEHHE MOXKET ObITh OXapaKTEPU30Ba-
HO [OCPEACTBOM HEOOJIBIIIOTO YUCIIA TapaMeTPOB.

COBOKYNTHOCTb BCEX BO3MOJMKHBIX 3HAYEHHH CITy4aiiHOH BEJIMUYMHBI HA3bIBAIOT TeHEPAILHOM CO-
BOKYITHOCTbIO. MHOXK€ECTBO 3HaUEHUH CITy4aliHOM BENMYMHBI, MOJIydaeMoe B pe3yJibTare HabIo/1e-
HUH HaJl HEIO, Ha3bIBAIOT BEIOOPKOH. BriGopka MoxkeT ObITh MOBTOpHAS U OECIIOBTOPHAs, HO 00s3a-
TEJILHO pelpe3eHTaTUBHAs (IpeJCTaBUTEIbHAS ).

Cnocobbl cbopa TaHHBIX NOAPA3IEIIsAIOTCS Ha JBa BUA:

I.0e3 pasjenenns renepaibHOM COBOKYMHOCTH Ha YaCTH: MPOCTOM CIlydalHbIH OECIOBTOPHBIH OT-

OOp. MPOCTOH CilyyaiHbIH TOBTOPHBIH O0TOOP,

1. ¢ pasnenenvem reiepalbHON COBOKYITHOCTH Ha YaCTH: THIIMYECKHI OTOOD . MEXaHHUYECKHH OT-
6op, cepuiinbiit 0160p. Cm. B.E.I'Mmypman "Teopus BepoSTHOCTEH U MaTeMaTHYECKas CTATH-
ctuka".2006 cTp.190-191.

CocraB BbIOOPKM CJly4yaeH, [I03TOMY BBIBOJBI O MapaMeTpax reHepaibHOM COBOKYMHOCTH [10

BbIOOPKE MOTYT ObITh J10AKHBIMU. C BO3pacTaHneM 00beMa BHIOOPKH BEPOATHOCTD MPABHIIbHBIX

BBIBOJIOB yBeJIMYMBAETCs.. [105TOMy BCSKOMY pelIeHHIO, IPUHUMAaEeMOMy MO BbIOOpPKE, cTapa

IIPUHUMAEMOTO pEIICHHUSI.

Cryyaiinas BeJMUMHA ONpPEJIENSAETCs 3aKOHOM PaClpe/IeieHHsl U YMCIIOBBLIMU XapaKTePHCTHKA-

MH: MAaTEMaTHYECKUM OXKHJIAHHEM, MEIUAHON, MOIOH, JUCIEepCHer, CpeIHUM KBaJpaTHYHbBIM.

ToyeunbiMM OUEHKAMH STHX TapaMeTpoOB SIBILSIIOTCS BBIOOPOYHOE CpeHee. BbhIOOpOuHas Me-

JMaHa, BbIOOpOYHas MoJa, BEIOOpOYHAs JUCIEpCHsi, BHIDOPOYHOE CpeaHee KBaJpaTHyHoe, 00-

JajalolliMe CBOMCTBAMHU HECMEIIEHHOCTH, COCTOSITENIbBHOCTH M AP PeKTUBHOCTH. CM.
B.E.I'mypman ctp. 198.

Xoa paborel:
I. CocraBuTh BapHALIMOHHBIH psiJ| H3MepeHHid. JlaHHbIe 3aHeCTH B TaOJIHILY

PesynbraThl [IITpuxoBbie AbcosoTHas OtHocutenpHas | OTHOCHUTEIbHAS
M3MepeHHU i OTMETKM  Ha- | 4acToTa 4acToTa HaKOIJIeHHas!
(BapHallMOH- 0o 1eHui h; B IIPOLIEHTAx yactoTta B %
HBIA ps) X &)

(D (2) 3) 4)

B cronGen (1) 3aHocsTCst B nopsijike BO3pacTaHus BCe pe3ybTaThl M3MEPEHHH, B cTober (2) —
IITPUXOBBIC OTMETKHU MOBTOPSIEMOCTH JAHHOIO M3MEPEHUs (KaKAbIA NATBIA IITPUX — FOPU30H-

TaJlbHbIA), B (3) — UX KOJIHMYECTBO, B (4) X OTHOCHMTENILHBIE YACTOTHL, B (5) - OTHOCHTEJbHBIE
HAKOMJIEHHBIE YaCTOTHI.

OnpenenuTs pazMax BapHAHOHHOTO psiaa R=Xax-Xmin.



ﬂf[ﬂ [IPOBEPKHU MPABUJIIBHOCTHU MOACYETA YACTOT BOCIIOJIB30BATHCA COOTHOUICHUEM

Zh, =n

[To abcomoTHBIM YyacToTaM PaCCUYHUTBIBAOTCS OTHOCUTEJIbHBIE YaCTOThI

(hi/n) 100%

Tabnuua yacToT JaeT IMOUPHYECKOE pacrpe/ie/ieHHe ClIy4ailHONW BeTMUHHbI.

2.

(U%)

0.

[ToCTPOUTE MOJUIOH YacTOT: O OCH aOCIMCC OTKIAIBIBAIOTCA BO3MOKHBIE 3HAYEHHS CI1Y-
YaHHOW BEJIMYMHBIL, 110 OCH OpJAUHAT — abCOMOTHBIE 4acTOThl. COCTMHUB MMOJTyUEHHbBIE TOY-
KH, [TOJIyYHM IOJIMIOH YaCTOT HUJIM MHOTOYTOJIbHUK pacIipe/IC/ICHHS.

Haiitu BeIOOpOYHOE cpesHee.

- 1
= — Z x,h,, rae hi —abcomoTHas YacToTa X;.
n 1

Onpenenutbh MeIMaHy X CepeMHHOE 3HAUYEHHUE.
Eciu yucio usmMepenuii He4eTHO, TO MeIMaHa — 9TO YKCIIO, HAXOIAIeecs B CepeIMHe yIlo-
psSZI0YEHHOH OCIIEN0BATENILHOCTH psiia u3MepeHuid. [1pu 4eTHOM vmciie u3MepeHuit BbiGO-

pouHasi MeJJMaHa paBHa CPeHEMY apHU(PMETHUECKOMY JIBYX. PACIIOJOKEHHBIX B CEpejInHE
3HAYEHUH YyNOPsS0YEHHOM MOCIIeI0BAaTEIbHOCTH.

Onpenenuts Moy D — Hanbosnee yacTo BeTpeyarolieecs 3HaueHHE B Psijie
usMepeHui. Ona onpeesseTcs HeMOCPEACTBEHHO 10 TabJIMIe YAaCTOT, KaK 3HAYEHME I1PH-
3HAKa, UMEIOLIEro HauOOJIbIIYIO YacTOTY.

Onpenenuth BoIGOPOUHYIO TUCIEPCHIO (HECMEIIEHHYIO H COCTOSTENLHYIO
OLIEHKY I'eHepalbHOU JUCTIEPCHUH)

D 1 2
§sc=——> (x,=%X)"h
n—1 Z,:

o - [
HaiiTi BeIOOpOYHOE cpe/iHee KBaJpaTHUHOE. § = -/ §

[}

Bee nonyueHHble jaHHbBIE 3aHECTH B TaOJHILY

X X D K Ky

(S}

[IpoBecTn 06paboTKy pe3ynbTaToB HaOIIOICHHS HA KOMITBIOTEPE.

PeliTuHr-KOHTpOJIBL No 2

TEMA: o6paboTka cTaTHCTHYECKHX JIAHHBIX HENPEPBHIBHOM CIIydaiiHOi

BeIIMYMHBL. MIHTepBabHas rpynnupoBKa JaHHbIX, IOCTPOEHHE
THCTOIPaMMBI, BBIYUCIIEHHE BBIDOPOYHOTO CPEHETO,
BbIOOPOYHOM TMCIIEPCHH, BEIDOPOYHOIO CPEIHETO KBaIpa-
THYHOTO.

Xoa paborsr:
I..CocTaBuTh BapMAaLMOHHBIN psijt U3MEpeHHUH. JlaHHble 3aHecTH B Tabuiy (cM.paboty No ).

PesynbraTh [IITpuxoBsie AbcomroTHas OtHocuTenbHas | OTHOCHTEb-
U3MEPEHU OTMETKM  Ha- | 4acToTa 4acToTa Hasi ~ HaKoIm-




(BapHalMOH- OnoneHui J€HHas  4ac-
HBIH psill) X; h; TOTA

(1) (2) (3) 4 (5)

[Ipu GonbLIOM uYKClIE H3MEPEHUH HENPEepPHIBHON CIIy4aiflHON BEJIMUMHBI CIEAYET NPUOETHYTh K
rpYNIMPOBKE M3MEPEHUH. 00beUHAS UX B oauH knacc. (CrapaThCs He JONYCKAaTh COBNAJEHMUS
IPaHUIl MHTEPBAJIOB ¢ pe3ybTaTaMd W3MepeHuH. Eciu ke coBmageHue npou3oiuio, TO pe3yibTar
3aCYMTHIBAETCS B Ka)K[bIH IIPABbIM KOHEI MHTEpBaIa(MJIM B KA/l JIEBBIA, HIIM 110 (.5 B Ka)10M
M3 COCEAHUX MHTEPBAIOB 110 JJOTOBOPEHHOCTH)..

[1pu BBIOOpE 1IMPHHBI HHTEpBaNa d ClielyeT yYUThIBATh, YTO BEIOOP MHTEPBAA 3aBUCHT OT YMC-
Jla UBMEPEHUH H OT pa3Maxa BapuallMOHHOTO psijia

R:Xnmx'xmin-
Caenyer BbIOMpaTh MIUMPHHY HHTEPBAJIA TaK, YTOOBI MOMYUHIIOCHh HE MeHee 6 U He Gonee 20 uHTEp-
BaIOB. PekoMeHayeTCst onpeaessiTh KOJHMYECTBO HHTEPBAIOB K MPH 3aJaHHOM N M3 COOTHOLIECHUS

K< 51gn.MoxKHO OpHEHTHPOBATHCS Ha CIIEAYIOIHE 3HAYEHHUS YUCIIA HHTEPBAIOB B 3aBUCHMOCTH OT
YUCTIa U3MEPEHUHI

n 50 100 500 1000 10000

k 8 10 13 15 20

R
[lInpuna nnTepsana d ~ ¥

2. CocTaBUTh TabIHUILY

paHu- HITpU- abco- OTHOCH- OTHO- | C€pe- cepearHa
bl UH- | XOBbIC JIFOT- TECJIbHAs CH- JAUHa YCJIIOBHOI'O
TCpBa- OTMET- Hasl 4acToTa TCJIb- | UHTEP- | HHTEpBAJla
JIOB KH 4acTo- Has BaJia Cm=
Ta hm Ha- U 1,(W — X“ emhm cmzh
KOII- d m
JICH-
Has
(1) (2) (4) yac- (6) (7) @& | O
(3) TOTa
(3)
P Q=

ﬂ)’[ﬂ NPOBEPKHU MPABHUIIBHOCTH I1OJCYETA YAaCTOT BOCIIOJIL30BATHCSA COOTHOLIEHHUEM th =n
m

[To abcoJIIOTHBIM YacToTam PaCCYUTBIBAIOT OTHOCHTEIJIIbHBIEC YAaCTOThI (hm/n) U OTHOCHUTECJIbHbIC Ha-
KOIIJICHHbIC 4aCTOThI. Ta6Jmua 4acCTOT AA€T SMIOUPHUYECKOEC paClpeICICHHE cnyqafmoﬁ BCJIMYHUHBI.

3. IlocrpouTh ructorpammy. Jliist HIOCTPOCHUSE TUCTOTPAMMBI MO OCH abCHMCC OTIO0KHTH TPAHULIBI
MHTEPBAIOB (M3 TaOJMULI 2). IO OCH OPJMHAT — abCOJIOTHBIE YacTOThI (CTONOEIL 3) M MOCTPOUTh
AUISL KQK/JI0r0 MHTEpBaia npsaMoyrojibHMK. I[logydeHHbIH cTyneHYaThiii MHOrOYTrOJbHUK Ha3bIBAETCS
FHCTOrPAMMOM.

Muorna yIlO6H€€ CTPOUTDL TMCTOrpaMMy OTHOCHTEJIBHBIX YaCTOT, KOrJa 1o OCH OpJIMHAT OTKJIa[bI-
BarOTCA OTHOCHUTEJIbBHBIC YACTOTHI.




IPaHULIbl HHTEPBAIOB

4. Haittn BeIGOpOYHOE CpesiHee, BEIOOPOYHYIO AUCIEPCHIO, MEUaHy, MOY M BHIOOPOUHOE Cpe/i-
Hee KBaJIpaTHYHOE.

Jist ynpouenus pacyeToB BBIOOPOUHOIO CPEIHEr0 M JIMCIIEPCHHM BOCIIOJB3YEMCS BBEICHHUEM
BCIIOMOTATe/IbHON BEIHYMHbI CEPEIMHbI MHTEPBAJIa ¢ HAMOOJIBIIEH YaCTOTON (JIOKHBIA HYJIb) X
Torna X=X,+k,

a

IJie K nonpaBKa, KOTOpas MoJy4aeTcsi U3 ClelyOMIUX Mpeodpa3oBaHuii

1 1 1 ) 1 )
X = n th“m = # th(“m Xy + "\‘u) . }'] zhm(“m _,\‘”) + ’;ZITINXU =

1 d d U, —Xx d
k= h/n u, — ‘\7/ = hm U, = xu == h/// = “)=-P R PIS
2w, =x) =" D, )=~ 2k (=) =~

Y, —X u, —xX,
P= th( " ; <) = them, . roe e, == . CEPEJIMHBI YCIIOBHBIX
(¢ ¢

uHTEpBaNIOB (cTonbew 7). B cronben 8 BHecTH npoussenenus ¢k,
CymMy 9THX NpOU3Be/IeHUH 0003HaYUM depe3 P.
CrnenoBaTesibHO,

d
x=x,+ P
n

5. Omnpenenum BBHIOOPOYHYIO MeIMaHy MO TabJHIE YacTOT, Ul Yero CyMMHUpYeM abCOIOTHDIE
4acTOThI BIUIOTH JI0 MHTEPBAJIA, U1 KOTOPOro cymMma OyJeT paBHa WM HEMHOro MeHblie n/2. To-

rjaa BbI60pO‘{HaH ME€JlHaHa pacroJaraeTcs B CJICAYIOUICM HHTEpBajle U 382 X MOXKHO [IPUHATH CE-
pPE€AUHY 3TOIO HHTEpBAJIA.

. Onpenenute MOy Kak Cepe/IMHy MHTEpBaJla ¢ HAMOOJIbIIEH YacTOTOM.

D=
7 Bbluucinnte BEIDOPOUHYIO AUCIIEPCHIO (HECMEIIEHHYIO H COCTOSTENILHYIO)

¢) ] 5 C/z P:
s2=— S —xyh =9 (0=,

/7—12( w =), n—l(Q n)
rie

P Z/’lm(“/” (;:‘(?” ). Q _ th (I/IH{ ;X“ 2_ thewl

\‘( B 4 3
§ =1/5" - BbIOOpPOYHOE CpejIHee KBaJApaTHIHOE.

8. PesynbTarhl BHECTH B TabIHILY

b X D 52 s

[losecTn 06paboTKy pe3ynbTaToOB H3MEPEHHH HAa KOMIBIOTEPE.



Pelitunr-konrpoan Ne 3
TEMA: nposepka runoTes3bl 0 HOpMaIBHOM 3aKOHE paciipeiesIeH s,

[TocTaHoBKA 3a1a4M: YHCIEHHBIM METOJIOM OLICHKH TOTO, MPUHAJUICIKHUT JIH JIaHHAs BbIOOpKA re-
o 9 2
HepaJbHOM COBOKYIHOCTH C HOPMAJIbHBIM PACIPE/ICIIEHUEM UK HET, ABjseTcs kputepuid y~ ("'xu"

~KBaﬂ,paT). HHpCOHa. ITo 5TOMY MCETOAY SMIHPHUYCCKOE paCHpeacICHUE CPAaBHUBACTCI C IHIIOTE-
THYECKUM TCOPETHYCCKHUM paclpeaCcICHUEM reHepaanoﬁ COBOKYITHOCTH U B 3aBUCHMOCTH OT BE-
JIMYHHBI OTKIIOHCHUS SMITMPUYCCKOIO pacnpeaciCeHus OT TCOPETHYCCKOIO BbIABHHYTas IHIIOTE3a
IIPUHUMACTCS UJIA OTBEPracTCH.

Xoa pabdoTel. [laHHble B3ATH U3 TabopaTtopHoi paboTel Ne 2. ¥ BHECTH MX B CTOJNOLLI | U 2 Tabiau-
LLBI.

Beiasuraerca Hy — Hynepas runoTesa jaHHbIE MOAYHHSIOTCS HOPMAIBLHOMY 3aKOHY pacnpejele-
Hus. H) — anprepHaTuBHas runoresa — JaHHbIe HE MOAYMHSIOTCS HOPMaJIbHOMY 3aKOHY pacrpe/ie-
JIeHUSI.

Jlns npoBepkM  HyJIeBOH I'MIOTE3bl CPABHUM HabIIOaeMble YaCTOThl — SMIIMPUYECKHE C COOTBET-
CTBYIOUIMMH TEOPETHYECKUMH 4aCTOTAMM TOT'O *e MHTepBaia. TeopeTuuecKkrue BEPOATHOCTH TMOKa-
3BIBAIOT JIOJIO MJIOIIA/IH 110/] I'ayCCOBOM KPHUBOHM paclpe/iesIeHUs] M1y BepXHEH 1 HHKHEH rpaHu-
11aMHM MHTEpBaJIa.

rpa- by 0; =X D(ay,) Pm= NPy !hm' (hm'npm)2 (hm'npm)2
HHLLbI G =70 D(a,)- np,,! np,.
HHTED ‘ D(dy.1)
TEep-
BaJlIOB
DBy

(2) (3) 4) (5) ©) | (M (8) (9)

(1)

Jln1st pacyera TEOPETHIECKUX YACTOT NP, CIAEAYET B3ATh X U § U3 1abGopaTopHOii paboTel Ne 2.

B cronber (3) BHecTu 3Hauenus a, = " | rAe 0, — BEPXHsAs FPaHULA M-Oro MHTepBana. [1o
s

apryMeHTaM a, HaWTH BEPOATHOCTH HOPMAJIBHOrO pacmhpeneneHus(cronden 4) uz tabnun D(x).

Pasnocts ®(a,,)-P(dy.1) 1a€T TEOPETHUECKYIO BEPOATHOCTD Py, M-OI0 MHTEpBaa. (cTonber 3).

B cronbeu (6) BHOCAT Teoperueckue 4acToThl np,, Jlis NPOBEPKH MPABMIILHOCTH BBIYMCICHHMIA

BOCHOJIB30BATHCS CBOMCTBOM ZI’I}) =n

m

| »
>

/ Om-ll Onl ~

3ameuanue: JUIs IEPBOro MHTEPBAJIA Py, BBIYMCISAIOT KaK pa3sHOCTb D(a))-D(- 0 ), a juist nocie/me-

ro HHTEpBaJla BEPOATHOCTb BHIYMUCIISAETCA KaK Pa3HOCTh Mexky D(0) W NpeanocneHuM 3HaueH -
eM GyHkiuu O.



C uenbio [TPOBCPKH T'HITIOTE3bI H() PacCHYUTHIBACTCS BEJIMYUHA KPUTEPHUSI

7° = Z,(,fl,’ﬂ _n!ﬁ
np

m

CootseTcTBYIOIAs NAHHOH pealn3aluy ClydaiiHas BeJIHYMHA NPUOIIMKEHHO UMEET paclpejierie-
a
HHE ¥~ ¢ K-1 cTeneHbro cBOOOIBI, I/Ie K — YHCIIO HHTEPBAJIOB.

3ameuanme: Ui TOro, 4roObl BeIMUMHA KPUTEPHUs MPUOITMIKEHHO 00aasa pacnpeaeneHueM "' Xu-
KBaJpat”, TEOPETHYECKME YacTOThl JOJIKHBI ObITh HE CIHMIIKOM Malibl. J[JIs BCEX MHTEPBAOB
JIOJZKHO OBITB BBIITOJIHEHO COOTHOIIEHHE NP, > 5 .

Eciin B HEKOTOPBIX UHTEpBATAX TO COOTHOLICHHE HAPYIIEHO, COCEHHE HHTEPBAIbI CIEAYET 00be-
JIMHUTDL B OJMH. YKCII0 HHTEPBAJIOB cokpalaeTcs K* . Torga 4ucio crenenei cBOOOILI MOACYUThI-
BaeTcs Kak (K*—2)-1. Beruuraercs 2, Tak Kak JBa mapamerpa X M §  B3AThbl U3 BBIOOPOYHbIX
JIAHHBIX.

BoiGparh ypoBeHb 3HaUMMOCTH &, 1O TabnHLaM pacnpezernenus "Xu-kpagpar' Mpu MojyyeH-
bl

HOM YMCJIe CTeneHen cBOOO0/Ibl HAXOAAT KPUTHYECKYIO TOUKY S

Ecan nns paCC'{I/ITaHHOﬁ BEJIMYHMHBI KPDUTECPHUST Y~ BBIIIOJIHSIETCS HEPABEHCTBO

D bl
X > ,’{’Ikuﬂ(/\'*—l)»l . TO T'HITIOTE3a H() OTKJIOHSACTCS. B IPOTUBHOM CJIy4aC OTKJIOHCHHS HC IIPOUCXOJMT,

TaK KaK pacX0KJICHHE MEKIY TEOPETHYECKMMHU M HAOJIIOaeMBbIMU YaCTOTAMH HE SBJISIETCS 3HAYHU-
MbIM H HHYTO HE NPOTUBOPEYHUT JOIYIIEHHIO O TOM, YTO BBIOOpKA B35iTa MMEHHO U3 I'eHepalibHOM
COBOKYIHOCTH, HMEIOLIEH HOPMAJIbHOE pacrpe/ieieHue.

Ecan nposepsercs runoresa o pacnpenenenun [lyaccona, npu onpeaeneHuy Yucia cTerneHei cao-
0O/ibl M3 YKCJIa MHTEPBAJIOB BBIYMTAETCs |, @ He 2, T.K. /I MOJIyYeHHs] TEOPETUUECKHX 4ACTOT HC-
MOJB3YETCs OAMH BBIOOPOYHBIN TTapamMeTp X .

[IpoBecTn 06pabOTKY pe3ynbTaToB Ha KOMITBIOTEPE.

BapuaHTBI KOHTPOJIBHBIX paGoT.
Kontposnbhas pabora Ne |
| BapuaHr.

I Mmetorest Tpu ypHBI: B 1IepBOi 4 GeNbIX U 6 YepHBIX MAPOB, BO BTOPOH 7 GEJIbIX U TPH YEPHBIX.
B TPETbEH TOJBKO YepHble mapbl. Haynauy BeiOupaeTcst ypHa u u3 Hee ojauH map. OH okasascs
OenbiM. KakoBa BepOSTHOCTB TOT0, Y4TO OH U3 MEPBOH YPHBL.

2. O6uiecTBo coCTOUT M3 5 My*k4uH u 10 sxeHumH. HaliTi BEpOATHOCTB TOTO. 4TO NMpH CIy4aitHO#i

rpyNIKHPOBKE MX 0 TPH YeJI0BeKa B KaXKJI0H rpymnie OyaeT MyK4YKuHa.

Haitu BeposTHOCTE Toro, uTo cobbITHE A nosiBuTes a) 70pas B 243 ucnbitanusx bepHyuu,

€CJIM BEPOSITHOCTD HACTYIIEHHUs COOBITUSL A B KaX/J10M UcnblTannu paBHa (.25, 6) Gosee 80

pas.

4. lpstanabumua o6enyskusaet 1000 Beperen. BeposTHOCTE 06pbIBa HUTH Ha OJIHOM BEpETEHE B

TedyeHne oiHoro yaca 0,003. HaHTH BEPOSTHOCTB TOTO, YTO B T€YEHHE OJHOTO Yaca MPOU30HIeT
6oJsiee 2 0OpbLIBOB HUTH.

(%)

(8]

BapUaHT.

I IIpousBoaures BeibOpka 06beMa I U3 reHepaIbHON COBOKYITHOCTH N dleMeHToB. Haiitu Bepo-
ATHOCTb TOTO. YTO HU OJIMH M3 [@HHBIX K JIEMEHTOB HE BOMIET B BLIOOPKY. €C/IH BBIOOPKA MPO-
M3BOJIMTCS a) ¢ BO3BpallleHUeM, 0) 6e3 Bo3BpallieHHus.

[Tosnast konona kapt (52) nenutest nononam. HaiTu BEpOSTHOCTH TOTO, YTO UMCIIO YEPHBIX U
KpacHbIX KapT B 00euX M0JOBHHAX OYJIeT OAMHAKOBEIM.

Haiiti BeposTHOCTD TOr0. 4TO COOBITHE MOsiBUTCs 1400 pa3s B 2400 HCNBITAHUSX. €CITH BEPOSIT-
HOCTB MOSBJICHUS COOBITHSA A B 01HOM ucnbITanuu 0,0, 6osee 1400 pas.

(B

(%)
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KommyraTop obenyxuaer 100 abonenToB. HailTi BepOATHOCTE TOr0. 4TO B TEUEHHE OJJHOM
MHUHYTBI MO3BOHHMT XOTs Obl OJJMH aDOHEHT, €CJIM BEPOSTHOCTh TOT0, YTO B TEYEHUE OJHON MMU-
HYTbI NO3BOHUT OJUH a0oHeHT (.01

t
i

BapUaHT.
N 4€JI0BEK. B TOM uucne A u B pacnosnaraioTcs B ouH psia. HaiiTu BeposiTHOCTH TOro, 4To Me-
K1y A u B Oyner cTosTh pOBHO I YesIoBeK.
2. Wmerorcs aBe ypHbl: B 1epBoi 3 GelIbIX M JBa YEpHBIX LIapa, BO BTOPOH 4 OesIbIX U 4 4epHBIX
wapa. U3 nepBoi ypHbI nepekiaJibIBalOT BO BTOPYIO 2 1Iapa U 3aTeM W3 BTOPOH YpHbI BEIHMMA-
IOT oMH wap. HaiiTu BeposiTHOCTB TOTO, UTO OH OeJIbIi.
BeposatnocTs nopaxenust muieHu npu ogsom Beictpenie 0.8. HallTu BeposSTHOCTH TOr0, 4TO
npu 100 BeicTpenax MuIeHb OyaeT nopaxena poBHo75 pas, 6onee 75 pas.
4. KommyTtatop obcnyxuBaer 100 aGoHeHTOB. BeposSTHOCTD TOr0, 4TO B T€UEHHE OJHOU MHHYTBI
Mo3BOHUT onMH abonenT 0,01. HaiiTu BeposiTHOCTB TOTrO, YTO B TEUEHHE OJIHON MHUHYTBI 103BO-
HAT Oosiee 3 aDOHEHTOB.

LI

4 Bapuasr.

M3 nosiHo# Kookl KapT BRIHUMAIOT cpa3y TpH. KakoBa BEposSTHOCTH TOro, YTO 9TO TpOHKa. ce-
MEpKa, Ty3.

BeposiTHOCTB TOTO, UTO Hy’KHas JIeTajlb COACPIKHTCS B [IEPBOM, BTOPOM, TPETHEM, UETBEPTOM SILIH-
ke cooTBeTcTBeHHO pasHa (0,6. 0,7, 0,8, 0,9. HaitTu BeposTHOCT TOT0, YTO J€Talb COIEPIKUTCS
1) He Doslee 4eM B Tpex AMUKaX, 2) TOJIBKO B OJJHOM SIIHKE.

BepositHocTh nosiBnenns coObITHs B kaxaoM 13 100 HezaBucHMBIX HcnbITanuii pasna 0.8. Haiitu
BEPOSITHOCTH TOT'0, YTO COOBITHE MOSABUTCS HE MeHee 75 u He Gosiee 90 pas.

Kommyrarop o6cnysxusaer 100 aboHeHTOB. BeposiTHOCTB TOTO, 4TO B TEUEHHE MUHYTHI TO3BOHUT
onuH abonenT paHa 0,02. HaliTH BEpOSTHOCTB TOrO, YTO B TEYEHHE OJHOH MUHYTHI TO3BOHHT
MeHee 3 aDOHEeHTOB, Oosiee 5 abOHEHTOB.

5 BapuaHT.

I M3 konoapl kapt (52) BeiHMMaIOT Tpu, HaifT BEPOATHOCTH TOTO, YTO CPEIH BBIHYTHIX KAPT €CTh
XOTs ObI 0/IHA KPACHOW MacCTH.

2. JlBe MalIMHUCTKM NeYaTali OJMHAKOBBINA TEKCT. BeposSTHOCTB TOro. UTO MepBasi MaIIMHUCTKA
nonyctut owmbky 0,05, Bropas — 0,1. Ha crpannne o6Hapyskena oneuarka. Haiitu Beposit-
HOCTB TOT'0. YTO TEKCT NeYaTaay rneppas MallMHUCTKA.

3. BepositHocTb nosBiienus codbiTust B Kaxaom u3 100 onbitos pasua 0,8, HaiiTu BeposTHOCTD
TOro, 4T0 COOBITHE NOABUTCs poBHO 80 pa3, He MeHee 75 pa3s.

4. YcrpoiicTso coctouT 13 100 351eMEHTOB, BEPOATHOCTH 0TKa3a Kaskoro u3 Hux 0.002. Haiitu
BEPOSITHOCTH TOT'O, YTO OTKAXKET POBHO 3 3JIeMeHTa, GoJiee Tpex.

0 BapuaHT.

I.Yxomst u3 kBapTUphl N rocTeif, MMeIoIIHe OXMHAKOBbIE HOMEpPa 00YBH, HAAEBAIOT 0OYBb B TEMHO-

Te. Kask/iblii MOKET OTIIMYMTH MPaBblii GOTHHOK OT JIEBOIO, HO HE MOKET OTJIMUUTH CBOIO 00YBb OT

4ysK0ii. HalTH BEpOATHOCTB TOTO, YTO KaX/Iblii HAJIEHET CBOIO 00YBb.

2. [Maccanp MOKET 0OpaTUTBCS B OZIHY U3 Kace 3a GuiieToM. BeposTHoCTh obpatieHust B NEPBYIO

3 Hux 0.4. Bropyio — 0,5. TpeThio — 0,1. BeposiTHOCTB TOr0, 4TO Bee GMIIETHI TIPOIaHbI B [IEPBOil

kacce 0.7, Bropoit —0.8. B Tpetbeit — 0.5. [Taccaxup obpartuics B 0JiHy U3 Kacc U npuodpes Ouner.

KakoBa BepoOsTHOCTB TOr0, 4TO 3T0 ObliIa BTOpas Kacca.

3. BepositHOCTb NOsiBiIEHUs COOBITUS B OHOM HCIbITaHUH .7, [Ipoussenero 2100 ucnbIraHui.

Haiitn BeposaTHOCTB TOTO. 4TO coGBITHE MOsiBUTCA He MeHee 1470 u He Gosee 1500 pas. posHo 1450

pas.

5. BeposthocTs otkasa kaxaoro u3 1000 paGoraroummx npu6opos 0,003. HallTH BEPOSTHOCTD TO-
ro, 4YT0 OTKaXKET POBHO 5 NpHOOPOB, XOTS OBl OJIMH NPHOOP.



3ananuns Kk 3adery.

| BapuaHT.

I.Cpenn 8 M3roToBeHHBIX IecTEpeHOK 3 GpakoBanHbIX. COCTABUTH 3aKOH pacpe/Ie/ieH!s Yhca

FOJHBIX MIECTEPEHOK Cpe/i Hayjiady BbIOpaHHbIX 4. HaliTH MaTeMaTnueckoe oKuIaHKe, JucIep-

cuio W hynkumio pacnpeznenenus. [Toctpouts rpadux.

2. BeposITHOCTD BbI3peBaHus KYKypy3HOTo cte6uist ¢ Tpems noyatkamu 0,75. C HOMOILIBIO HEpaBeH-

crBa YeObliieBa OLEHUTh BEPOATHOCTE TOro, 4To cpejim 3000 crebneit noms crebieit ¢ TpeMs 1o-

yaTKamM OyJIeT OTJIMYATLCS OT BEPOSTHOCTH He Gosee. ueM Ha (0,02 1o abcosIOTHOM BEJIMYHHE.

Haiitu Ty e BeposiTHOCTE 110 TeopeMe Myaspa-Jlanaca.

I. Cayuaiinas BelMYHHA HMEET HOPMALHOE PACHIPENENCHHE CO CPEAHHM KBaJIPaTHYHBIM 5 MM.
Haiitu niimny unTepBana, B KOTOpEIi ¢ BeposTHOCTBIO (0,9973 nonanaet ciyyaifHas BeJIHUHHA.

Hana ¢pyukuus nnotHoctr f(x)= % sinx , (0<x<x) u paBna ) BHE 3TOr0 uHTepBaia. Haitu mare-
MaTHUYECKOe 0XKUIaHHE, UCIIEPCHIO H (QYHKIIUIO pactpe/IeeH s,

2 BapuaHT.

BepositHocTh nonananus B 1esb npu ogH0oM Beictpesie 0,8 .HATH YHCIIO BBICTPEIIOB, HEOGXO/IH-
MBIX JUJIsl TOT0, YTOOBI ¢ BEPOSATHOCTbIO, He MeHblIeH (0,9 yacToTa nonajgaHus B 1edb OTIMYa-
Jach OT BEpOATHOCTH He Hoee, ueMm Ha 0,001 o aGconoTHOM BeUUuHHE.

JIBoe pabouMx U3roTOBUIIH OJJMHAKOBOE KOJHYECTBO JeTaneit. UHCio GpakoBaHHBIX AeTalleil sBJis-
eTCsl CIIy4aiiHOW BEJIMYMHOM. 3aKOHBI pacnpe/iesieH s Yucia OpakoBaHHbIX JeTale sl KakKI10-

ro JaHbl
X 0 ] 2 3 4 yi 0 1 2 3
pi 0.15 025 0,25 0,30 0,05 0,05 0,15 045 0,35

CocTaBUTh 3aKOH pacnpe/eneHus obLero yncia GpakoBaHHbIX U3/eNui AByX pabounx. Haiity
(GyHKIHMIO pacnpe/ieNieH s, MaTeMATHUECKOE OKHIAHUE .

3. Ucnonb3ys HepaBeHCTBO UeObliieBa OLEHUTH BEPOSTHOCTH TOTO, YTO JUTHHA H3TOTOBJIEHHOM Jie-
Tanu Oyner He menee 29,95 u ne 6onee 30,05 cM. ecim cpennss juMHA geTann 30 CM. CpeIHeKBal-
patrueckoe 0,02, Cnenath olieHKy 10 Teopeme Jlamaca.

4. lana Gpynxuus mnotHoctu f(x) =3 sindx. et 7/6 <x < 7/3, 0 BHe 9TOro MHTepBana. Haii-
TH (YHKLMIO pacnpe/ie/IeHHs], MAaTeMaTHYECKOe OKUIaHHE U JUCIIEPCHIO.

3 BapuaHT.

I. Bexoxects cemsin noaconHeunnka cocrasisiet 90%. Mcnonb3ys HepasenctBo Yebbiinesa olie-
HHTb KOJIMYECTBO CEMSH, HEOOXOMMBIX JIsl TOT0, YTOOBI C BEPOATHOCTHIO, 6obInei 0,97
MOKHO ObLJIO 0XKHM/IaTh, YTO OTKJIOHEHHE YAaCTOThI OT BEPOATHOCTH He npeBbicuT 0,06 1o abeo-
JIIOTHOH BEJIMYMHE.

HenpepbiBhas cinyyaiinas Bennuuna pacnpeienena Ha untepsaie (0,1) ¢ ruotHocTbio f(x)=2x
Ha (0.1) u 0 BHe 5TOro unTepBana. HaliTu MaTeMaTH4yecKoe 0)kHaHHe, JUCTIEPCHIO ITOM CITy-
YalHOH BEJIMYMHBI.

Jlana GyHKUMS pacnpeaeeHus F(x)=0,ecnu x<0, sinx, 0<x<z /2, u 1, eciu x >

[§]

(&)

7 /2 .Haiitn matemaTuueckoe oxuaHue U GYHKUUIO ITIOTHOCTH.

4. BepoATHOCTb nonajanus B MULICHB IIPH OJHOM BbicTpedie 0,6. CKOJILKO BBICTPEJIOB HAJI0 Mpo-
M3BECTH, YTOOBI C BEPOSTHOCTHIO, He MeHbIIeH 0,99 MOKHO 6BUIO OKUIATH, YTO YACTOTA MOIa-
JIAaHUH OTKJIOHHUTCA OT BEPOSITHOCTH He GoJtee, yeM Ha (0,005 o abCconOTHON BeTHUHHE.

4 BapuaHT.

I. Cnyuvaiinas BelMUMHa pacrpeselieHa 1o mokaarenbHoMy 3akony f(x) = A/ ~* ecnun x>0, 0.
ecan X<0. [Toctpouts rpadux GyHkuun niaotHocTd, GyHKIKHA pactipeaenenus. HaikTu Beposit-



HOCTBb TOI'0, YTO CilyyaiHas BEJIMYMHA IPUMET 3HAUYCHHUE, MEHBIIIEE, YEM MATEMATHYECKOE OIKH-
JTaHHE.
2. BepostHocTh TOrO. 4TO Napa 06yBH, NOCTYIHBIIAS B MarasHH, OyleT MpoaHa B TCUCHHE Hejle-
s pasHa 0,85. [Tonb3ysack HepaBeHCTBOM YelblieBa, OLEHUTh BEPOSTHOCTH TOT0, 4To U3 500
nap o00yBH. OCTYNMBIIMX B MarasuH 3a Helemo, 6yner npoaano ot 400 1o 450 nap. Haittu Ty *
K€ BEPOATHOCTE 110 Teopeme Myaspa-Jlariaca.
W3nemnust Bbiciuero kavectsa cocTanisioT 80%. CKOJIBKO M3€Hi HA/lO0 B3STh. YTOGbI ¢ BEPOSIT-
HOCTBIO ,9973 MO3KHO OBLIO YTBEPXKIATh, YTO YACTOTA U3JIEIIHI BBICIIEr0 KAuecTBa JIEHKUT B
npenenax (0,75;0.85).

5 i . a .
Cnyuaiinas BenmMurMHa uMmeeT (pyHKLMIO INIOTHOCTH f(X) = .. Haiitu ¢pynxumio pacrnpene-

I+ x°

JIEHUsI U BEPOSITHOCTH TOr0, YTO —1 <x<].

wn

BapUaHT.
IIpu o6rouke neraneit Tokaps nomyckaer 10% Gpaka. Haiitu BepositHOCTh Tor0, uTO cpean 500
00TOYEHHBIX J€TANIEH OTKIOHEHHE YaCTOThI OT BEPOSTHOCTH J€TalH ObITh OPAKOBAHHOM He
NPEBLICUT 110 abcomoTHOM Bearunne 0,05.
BepositHocTs posxaenus nepouku 0,485. [Touemy Henb3s npuMeHUTH HepaBeHCTBO YeObiiiesa
AJ1s OLIEHKH TOTO, 4T0 cpejin 3000 HOBOPOKIEHHBIX AeTel YKCIIO IeBOYEK OYIET JiekKaTh B rpe-
aenax 1410, 1510. Kax Ha/io H3MeHHTH JIEBYIO IPAHHUILY, YTOObI MOKHO ObIIO TPUMEHHUTh HEpa-
BEHCTBO. JlaTh OLEHKY 10 Teopeme Myaspa-Jlanaca.
Opana cnyvaiiHas BeJIMYMHA MMEET paclpelelieHue  Xi -2 0 1c¢ BepostHocTMu (.2:
0.7:0.1. npyras umMeeT GHHOMHMANBHOE PacIpE/IECHHE C YUCIOM MCTIBITAHHH 2 U BEPOSITHOCTBIO
ycnexa 0.7. CocTaBUTb 3aKOH paclpese/ieHHs MPOU3BEIEHHs YTUX CIYYaHbIX HE3aBHCHMbIX
BEJIMYMH, HAUTH MaTeMaTHYECKOE 0XKUIAHUE U AUCTIEPCHIO.

4, . 4¢ .
Hana ¢pyukums nnotoctd  f(x) = . HalfTi u 1ocTpouTS GyHKIHMIO pactipeeneHus.
et +e”

ro

0 BapHaHT.

I. CnyuaiiHas BeJM4MHa pacrpeseseHa no 3akony Jlanmaca f(x) =ae A .ecn A > 0. HalTH a.
MOCTPOUTH IpapuK QYHKIHUIA IIOTHOCTH U PACIPEIE]eHHs, HAHTH MaTeMaTHYECKOe OKHIaHHE
U JIUCIIEPCHIO.

Bepostnocts Toro, uto Tpansucrop paboraer HopmanabHo 0.9. [ToyeMy Heslb3si. MOMB3YSCh He-
paBeHCTBOM YeObllieBa, OLEHHTh BEPOSTHOCTH TOro. uTo U3 600 TPaH3UCTOPOB HOPMANBHO pa-
ooraior He MeHee 520. Kak Ha/l0 H3MEHHTh BEPXHIOIO MPAHHUILY, YTOOBI 9TO CTANO BO3MOYKHBIM.
Chaenaiite OLIEHKY JJIsi HOBBIX TPaHMII.

Cpeny m3fenuii, M3roToBIsIEMbIX Ha JaHHOM CTaHKe Opak cocTtapiseT 2%. CKONbKO W3/e/nii
HAJ10 B3STh, YTOOBI ¢ BEPOATHOCTBIO (.9951 MOKHO GBUIO 0KHAATH, YTO YACTOTA OPAKOBAHHBIX
M3/1eJIMH OTJIMYAETCSA OT BEPOSITHOCTH 0N abCOMIOTHON BerurHe He Goee. yem Ha 0,005,
bpoieno n urpanbhbix kocreit. HaiiTi aucrepcuio cyMMbl 4Mcia OYKOB, KOTOPbIE MOI'YT MOSI-
BUTbCS Ha BCEX BBINABIIUX IPAHSIX.

o

3alaHusl UISI CAMOCTOSATENILHON PaboThI.

2. W3 reHepalbHON COBOKYITHOCTH NN 3IEMEHTOB MPOH3BOIUTCS BbIOOpKA oObema r.
3anoiHUTh Tabuuily GopmyIt s BEIGOPOK

M3 N 10 I YHOPsI0YEHHBIC BLIOOPKH | HEYNOPSIIOYECHHbIE BbI-
O0pKHu

C NIOBTOPEHUSMH DJICMECH-
TOB

0e3 MOBTOPEHHS dJIEMEH-
TOB




Bapuantse! oteetoB: C,', A, n', Cuir"

3 . Umerorcs n siueex 1 r qacTHI. HaﬁIIHTC BEPOATHOCTH TOI'O, YTO 3QHSTHI KaKue-TH0O0 I siyeek B

CTATUCTHKAX
a)MakcBesula-bonbiiMana, oTBer ....... p=
6) boze-DiiniTeiiHa, OTBET........ p=
B) ®epmu-/lupaxa. OTBET....... =

Bapuantsr otBetos: 1) 1/C,", 2)C,"/A,", 3) rl/A,, 4) 1/Cpirs’, 5) Co'/Crirt” 6) A/,
7)1/, 8) 1

3.. IlycTb cobbiTHs A M B ompesiesieHbl B OTHOM M TOM e IPOCTPAHCTBE M HE SIBIISIOTCS TOXKIECT-
BCHHBIMHU. YIIOPANOYHUTH, UCTIOJB3YSI 3HAKH =,>,< CIIEAYIOLIME BEIUYUHBL: (. p(AU B.), p(A/B).

P(A)+p(B). p(4()B)

a) eciid A U B HecoBMecTHBI
6) A u B He3aBUCHUMBI
OrBeT:

a)

0)

4. Moxer JIu 1pu KaKoM-JIH00 3HAYEHHH apryMeHTa

a) hyHKUMs pacripenesnieHus ObITh GobLIe | OTBET.....
0)QyHKLHUS ITOTHOCTH BEPOSTHOCTH GobLie | OTBET.....

B) (YHKIMsl pacrpeieieHusi ObITh OTPULIATENLHON  OTBET. . ...

r) (GyHKIHS NJIOTHOCTH BEPOSITHOCTH OBITH OTPULIATEIBHOM . ....0TBET
OtBet BbIOMpaeTCs U3 IByX BApHAaHTOB A4, HET

5. K cayuaiino# Benuunae X nprubGaBUII HOCTOSHHYIO HECTY4aiHYIO BeIMUMHY a. Kak u3MeHsTest
€€ XapaKTEPUCTHUKHU:

a) MaTeMaTUYECKOE OKHIaHHE OTBET:........
0) nucnepcus OTBET o crc05s
B) Cpe/IHee KBaJpaTHUYHOE OTBET: ss0vn ..

BbiOparh HyKHbBIH OTBET:
1) yBenuuuTcs Ha a, 2) He U3MEHHTCS, 3)YMEHBIIMTCS Ha a

0. Ciyyainyio BenMYnHy X yMHOXHIIM Ha IIOCTOSHHYIO BeJMYMHY a. Kak oT 9Toro u3MeHsTes ee

XapaKTePUCTHKH:

a) MaTeMaTHYeCcKoe 0KUJIaHHE OTBET

0) nucnepcus OTBET.....,
B) CpeJ/lHee KBaJIpaTHUYHOE OTBET..........

BeiOpaTh HyXHBIA BapHaHT:
N
I) He m3meHuWTCH, 2) yBENMUUTCS Ha A, 3) YBEIHYUTCA B a pa3, 4) yBeJIMUUTCS B A~ pa3
7. YCTaHOBMTE COOTBETCTBUE MEMK/IY BHIOM CITy4alHOM BEJMYHMHBI U €6 MATEMaTHYECKUM OIKH/1a-

HUEM
(dopmyna HenpepbIBHAS | JUCKPETHas | clyvaiiHas Be- | cilydaiHas
MaTeMaTU4yecKoro | ciyvaiHas cllyyaiiHas | JIMUWHA, BEJIMUYMHA,
OXKHUIaHHUs BEJIMYMHA BEJIMYMHA UMelolas pac- | UMeroras
IPEJEIICHUE pacpejiesieHue
ITyaccona bepnyiun
M(X)= Zx/ P,
s
M(X)= J,\‘f(.\')d.\‘
o




M(X)= np

M(X)= 4

Berasbre B TabiuIly COOTBETCTBYIOIILYIO (hOPMYITY.

8. YcTaHOBMTE COOTBETCTBUE MEXKLY BUJIOM CIIy4ailHOM BEJIMUYMHBI U €€ JUCIIepCHei

bopmyna qucnepcun

HelpepbIBHAs
ciy4yanHas
BEJIMYMHA

JUCKpeTHast
cayJaifHas
BEJIMYHHA

ciydaiiHas
BEJIMYMHA,
uMerol1ast
pacnpejerne-
Hue Ilyacco-
Ha

ciyyanHas
BEJIMYMHA,
uMeroLas
pacnpeneie-
Hue bepnyn-
1

o’ =npg
o’ =21
o= (x,—pu)’p,

+

o7 = [(x=p) f(x)dx

BeTapbTe B TabnHIly COOTBETCTBYIONIYIO (OPMYITY.

9. MakcumanbHOe 3Ha4eHHE MJIOTHOCTH PaclpeeNeHHsi HOPMAILHO paclpeae/ieHHOM cydaiHo

1
BEJIMYMHBLI X PaBHO — .

Jlucniepcust 3TOro pachpesie/ieHds paBHa

4r

BapuanTel otBeTOB: 4,2, 8, 16.

10. JIe cnyqaiinble BeTMUMHBI HMEIOT HOPMAJIbHBIE pacnpeae]eHus ¢ MAaTeMaTHYECKHM O3KHIaHH-
eM O u nucnepcusmu | ¥ 4 COOTBETCTBEHHO. Y KaKOW CIIydaliHOM BETMYHHBI GOIbILIE BEPOSIT-
HOCTB IPUHSTH 3HaYCHUE B MHTEPBAJIE

(-1.+1).

OtBer nath He nonb3ysach Tabnuuamu. OTBET BBIOPATH U3 ABYX BapHaHTOB: 1) y mepBoii, 2) y BTO-

poi

I'1.YcTanosuTe cOOTBETCTBHE MEXK LY HOPMYIION U ONpeeNeHHOMN MO Hel
BEPOSATHOCTH

dbopmyna Pk p(ki<k<k») p([k-np|<g o)

f(x)
=, TJIE
npq

)
P

f= o

,,f’f 2

3
pr /~*.rned=np

anpkqn-k




l 3 ;,\;
— | ¢ 2dx,rOe

27
r—np
X = s
npq
2d(g). roe
D(e)=
1 Iy _\:
Ljrra
'272- 0

3anojgHuTe COOTBETCTBYIOILIHE KIICTKH Ta6JlI/IHI:I.

12. YcTaHOBHTE COOTBETCTBUE MCXKY BHJOM pACIIPEACIICHUS U €0 MAaTEMATUYECKUM OXKHIAHUEM

I) OMHOMMaIBHOE pacnpe/e/icHue OTBET: 42532
2) pacnpenenenue [lyaccona OTBET
3) reoMeTpHYecKoe pacipe/ielieHHe OTBET
4) paBHOMEpHOE paclpejie/ieHie Ha OTpesKe [a.b] OTBET
5) PpaBHOMEpHOE paclipe/ieieHle Ha [-a, a| OTBET.......
6) pacnpenenenue Kouu OTBE T smuss
7) nokasaTelbHOE paclpe/ieieHHE C apaMeTpoM o OTBET ......
8) pacnpenenenue Jlamnaca OTBET......

9) HOpMallbHOE pacHpeie/icHHe C IapaMeTpaMH au & OTBET
Bapuanter otseToB: np.0. He cymectsyer, a, 0, A.q/p. 1/a, (a+b)/2

13. YeraHOBHTE COOTBETCTBUE MEKILY BHIOM PACIpesieeHus H ero UCIepCHei

I) OMHOMHaNbBHOE pacHpeesieHue, OTBET........
2) pacnpenenenue [lyaccona, OTBET.......
3) reoMeTpHYecKoe paclpeie/ieHue, OTBET.......
4) paBHOMEpHOE pacnpeseieHte Ha [a.b], OTBET s ssivs
5) paBHOMEPHOE paclpe/e/ieHne Ha [-a, a| OTBET.......
0) pacnpenenenue Kortru, OTBET......
7) T1oKasarelbHOE paclpe/ieieH|e ¢ apaMeTpoM o , GTBET, . « 505
8) pacnpenenenue Jlamnnaca, OTBET........
9) HOpMalbHOE pacrpele/IeHHe C IapaMeTpaMu A U o OTBET.......
2 2 2 5} 1 2
BapuanTtsl orBeToB: npq.a’/3. q/p”, (b-a)/12, He cymecTByer, A .07, .
a a
I YcraHoBuTE COOTBETCTBUE MEKIY (YHKIMEH U ee TpadhuKoM
GyHKIHS A B C D

F(x)=p(X<x)=

>

¥, <x




v

f{x)=
| lﬁ_f;‘;,’,",
Dr o
. -
f(x)= = I
2
F(x)=
I %=
— [ 7
L A
A) B)
1 7 I A
27 o ﬁ\
a
C) D)
A
A
1
- l.
1 3 3 -

7.YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE JUC-

HUIIJIMHBI (MO1YJIs)

KAPTA OBECHHEYEHHOCTH AUCUUIJIMHBI _
OCHOBHOH U 1ONOJIHUTEJBHON JINTEPATYPOM

No Ha3paHue W BbIXOnHbIE qaHHbIE lFonus- | Koauuectso Hanuuue B KonunuectBo | Obecneue-
n/n (aBTOp, BU U3JAHUsA, U31ATEb- laHus JK3eMIIA- JJIEKTPOH-HOM CTYACHTOB, HOCTb CTY-
CTBO, U3aHUS, poB B 6ub- O6ubamnoreke MCNOJIB3YtO- | ICHTOB JK-
KOJIMYECTBO CTPAHHLL) nHoTeKe Bal'y LWMX yKa- | TepaTy-poi.
YHUBEPCHTE- 3aHHYIO JIU- %
Ta Tepatypy
2 3 4 5 6 7
OcHoBHasi IMTEpaTYpa
| Teopus BeposiTHOCTEH M MaTemaru- ObC «KoHcynb-
yeckas craructuka: Yuebuuk / K. B. TAHT CTYNEHTa)»
Bananu. B. H. bamnsikos, A. B. Py- http://www.stud )
KocyeB. - 2-¢ u31. - M.: Manarenscko- | 2014 entlibrary.ru/bo 20 100%
;(())[l)il()iiazif}i()(‘?ilopauwﬂ Ilaumoa u K. Ol\/ISBN()78539
4021084.html
2 SAxosnes B. I1. Skosnes B. I1. Teo- DBC «KoHeyb-
pyst BEPOATHOCTEH U MaTeMaTHYeCKas 2012 TaHT CTYIEHTaY 20 100%

cratucTuka: YuebHoe nocobue / B.
I1. Slkomuies. - 3-e u3n. - M.: U3na-

http://www.stud




TENBLCKO-TOProBasi KOpropauus
"Jlawkos u K. 2012. — 240 c.

entlibrary.ru/bo
ok/ISBN978539
4016363 .html

(5]

Kouerkos E.C. Teopus Beposit-
HOCTE U MaTeMaTHyecKas cTaTh-
cruka: Yuebnuk / E.C. Kouerkon,

DBC «znanium»
http://znanium.c

0. Cmepunnck .B. Coxko- 2 - 20 100%
o0 ~2e ot nerp. o | om 978-5-16-
M.: @opym: HULL MFHOPA-M, 1ARR6-2 i
2014. - 240 ¢.
Jlono/iHMTE/IbHAS JIHTEpaTypa
| E.H. I'yceBa Teopus seposthocreii 3bC «Koncyib-
W MaTeMaTU4yE€CKas CTAaTUCTUKA : TAHT CTyﬂeHTa»
[2aexTpoHHbIi pecype| yueb. noco- //www.stud
oue / E? H. chsua.yPS-e U3J1.. CTEpEeo- 2011 l:lif)library.rus/b() 20 100%
tun. - M.: ®JIMHTA ok/ISBN978597
6511927.html
2 Knumos I'.I1. Teopusi BeposiTHO- OBC «KoHcyb-
CTei U MaTemaruyeckas CTaTH- TaHT CTYIAEHTa»
CTHKA. - 2-€ U3laHHe, UCTIPaBIIEeH- 2011 http:.//www.stud 20 100%
Hoe. - M.: U3narensctBo Moc- entlibrary.ru/bo
KOBCKOro yHuBepcutera - 201 1. - ok/ISBN978521
368 c. - 1058460.html
3 Tiopun 10.H., Makapos A .A., OBC «KoHncyb-
CumonoBa "1 Teopus BeposT- TaHT CTYEHTa»
HOCTEH: YUeOHHUK 151 SIKOHOM M- 2009 http:.//www.stud 20 100%
YECKHUX M T'YMAHUTApPHBIX CMELHU- entlibrary.ru/bo
anbHocTei. - M.: MLIHMO, ok/ISBN978594
2009.- 256 c. 0575405 .htm]
4 A.C. CononoBHukos, B.A. Ba-
Gaiiues, A.B. Bpaunos Marema-
THKa B DKOHOMHKe. Y. DBC «KoHcynb-
3. Teopus BepoATHOCTEN U MaTeM TaHT CTYEHTa»
aTHye- 5 2008 http:.//www.s/tud 20 100%
CKas CTaTUCTHUKA[ DIEKTPOHHbBIN entlibrary.ru/bo
pecypc] : yueOHuk: B 3-x u. / A.C. ok/ISBN978527
Cononosuukos, B.A. babaiies, 9032686.html
A.B. bpaunos. - M. : ®uHaHCHI
v cratucTuka, 2008 — 345 c..
S [ankun A.C. 3agauu no Beic-
1€ MaTemMaTHKe, Teo- OBC «KoHcynb-
PHU BEPOSITHOCTEH, MaTeMaTHUeC TaHT CTYAEHTa»
KOW CTaTHCTHKE,MaTeMaTH4YECKOM 2010 http://www.stud 20 100%

y NpOrpaMMUpPOBAHHUIO C pelie-
HUAMM [ DnekTpoHHbIH pecypc] /
[ankuu A.C. - M. : Jlawkos u K,
2010. - 432 c.

entlibrary.ru/bo
ok/ISBN978539
4008856.html

,,
b

4.
www.intuit.ru/studies/courses/616/472/info

g

0.

HurepHer-pecypehbl:

https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%B5%D0%B 1 %D 1 %80%

DO0%B0O

http://neerc.ifmo.ru/wiki/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D 1 %80

%D0%B8%D1%82%D0%BC%D1%8B_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B

1%D1%80%D1%8B_%D0%B8_%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D0%B

8_%D1%87%D0%B8%D1%81%D0%B5%D0%BB

http://www.mceme.ru/free-books/pdt/alfutova.pdf

BHJICOKYPC -

[Ipumepsl o Kypey -

http://www.exponenta.ru/educat/class/courses/student/la/examples.asp TecTbl 41st CAMOKOH-

Tpous - fen.distant.ru/test/math/3/test-3.htm

yueOHHUK -

http://wwwedl.bmstu.ru/fnl/LinAlg.pdf




7. ydebHoe nocobue -
http://www.resolventa.ru/metod/student/linalg.htm

[lepyonyeckue u3IaHus:
I Hayuno-nonynspHelit ¢u3uko-maremariuyeckuii xypran "Ksaut"
http://kvant.mcecme.ru/key.htm

2. Kypnan "Ussectus Poccuiickoit akanemun Hayk. Cepust MareMaTHyeckas "
http://www.mathnet.ru/php/journal.phtml?jrnid=im&option_lang=rus

3. CubupCcKUi MaTeMaTHYeCKH i Ky pHa
http://www.emis.de/journals/SMZ/attention.htm

4. Kypnan «MaTemaTuueckue 3aMeTKH
http://www.ams.org/mathscinet/search/journaldoc.html?jc=MATZA
5. JKypHan BEIYMCIIMTENBHON MaTeMaTHKH H MATEMaTHYECKON (DH3UKH.

6. Bectnuk Camapckoro rocy1apcTBEHHOIO TEXHHYECKOro yHuBepcuteTa. Cepust pusnko-
MaTeMaTHyecKue HayKu

8. MATEPUAJIbBHO-TEXHUYECKOE OBECHEYEHHUE JUCHMIIJIMHBI (MOJY-
JIs1)

I JlekuronHas ayuTOpHs C MyJIbTHMEIMIHBIM 1ipoekTopoM U [TK (aym. 230-7).
2. AyIMTOpHs C MHTEPAKTUBHOM JOCKOM (aya. 121-7).
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