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1. HEJIX OCBOEHUSA INCHUTIIIMHDBI
LlenssMH OCBOEHHUS AUCIUILTHHBI (MOyJ1s1) «CrielHabHble 3aa4l TEOPUH BEPOSATHOCTEN» SABJISAIOT-

Cs:

-Q)OpMHpOBaHI/Ie BEPOSATHOCTHO-CTATUCTUYECKOI'O NMMOAXO0Aa K H3YHECHHUIO JIEHCTBUTEJILHOCTH, TEO-
peTruyecKas noAroToBKa Ajsi NpaKTHIECKOro NPpUMEHEHHUA U PEIICHHU 3a/1a4 € UCII0JIb30OBAHUEM

KOMIIBIOTC PHBIX IPOTpaMM,

-opMupoBaHHe MaTEMATHYECKOU KyJbTYpPbI CTYJEHTOB;
-BCECTOPOHHEE Pa3BUTHE MBILICHHUS CTY/IEHTOB;
-opMHUpOBaHHE CUCTEMATHYECKHX 3HAHUN B 00JIaCTH TEOPHH BEPOSITHOCTEH M MATEMATHYECKOH

CTaTUCTHKH,

-OBJIaJICHHE COBPEMEHHBIM alnapaToM TEOPUH BEPOSTHOCTEH U MaTeMaTHUECKON CTaTUCTHKH UL
JlalIbHEHIIIEro IIPUMEHEHHUS B IPYyTrUX 00J1aCTsAX 3HAHUSL.

-OBJIaJIeHHe MeToJaMi 00pabOTKH pe3yIbTaTOB U3MEPEHUH.

-3HAKOMCTBO CO CJIy4alHbIMH MPOIECCAMH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
Jucuuninmza «CrenuasbHble 3aJaud TEOPUU BEPOSITHOCTEH» OTHOCHTCS K pasaeny «/lucuu-
IUIMHBI 110 BEIOOpPY» yueOHOro miaHa. [{jis oCBOGHUs! JUCHMIUIMHBI UCIIOIB3YIOTCS 3HAHHSL, YMEHHUs
U BU/JbI JCATCIILHOCTH, C(bOpMHpOBaHHI)Ie B [MpOLECCE U3YUYCHHUS BCCX NUCLHHMIINIHH MATECMATHYCCKO-
ro, Gusnuyeckoro cojpepxaHus, MOJy4YEeHHbIE HA MpeIbLAYLIEM ypoBHE oOpa3oBaHMs. D10 (yH/a-
MEHT BBICHIEr0 MaTEMaTHYECKOro oOpa3oBaHMs. 3HAHUS U YMEHHS, MOJIyUCHHBIE B MPOIECCE H3Y-
YEHMs JMCUMIIIMHBL (MOAYJs) OyAyT B JaJbHEHIIEM HCIOJIB30BATLCS B JIPYTHX JHCHHUIIMHAX M
IPAKTHYECKOH JEATEIbHOCTH BBIIYCKHHKA. B yacTHOCTH, IS AHHOM CHEHaTIbHOCTH 0COOEHHO
BaKHO M3YYEHHUE TEM, CBA3aHHBIX ¢ 00pabOTKOM pe3yabTaToB HAOIIOACHHS
3. KOMIIETEHIHUH OBYYAIOIIEI'OCSl, ®OPMUPYEMBIE B PE3YJbLTATE
OCBOEHUSA JUCHUIIJIIMHBI (MOZYJISA)

Kon
KOMITIETEHIMH Copneprxanue [Inanupyemble pe3yJibTarhl
no ®I'OC
[IK-11 | roTOBHOCTH HCIIOJIB30-

BaTb CHUCTEMATU3UPO-
BaHHBIE  TeOpeTUuye-
CKHE M INpPaKTUYECKHE
3HAHUS UL TOCTAHOB-
KM M pEUIeHHs] uccle-
JIOBATENIbCKUX 3a1ay B
obJlactu oOpa3zoBaHus

3HAMb: MAaTEMAaTUYECKUE OCHOBBI TEOPUU BEPOSTHOCTEH.
aKCMOMATHKY TEOPHH BEPOSITHOCTEH OCHOBHBIE TEOPEMbI
TEOPUH BEPOATHOCTEH , OCHOBHBIE JUCKPETHBIE CIlyyaid-
HbIC BEJIMYMHBI U UX YUCIIOBBIC XapaKTEPUCTHKM . 3HATH
CTPYKTYpa M COJEep)KaHUe pasjiena « AHATU3 JaHHbIX»
YMemp: WCNONIB30BaTh TOYEYHBIE OLCHKH MapameTpoB B
CTaTUCTHUKE, NPUMEHSTh MOHATHE O KPUTEPHUAX COIJIaCHs
U MPOBEPKE I'MIIOTE3 , UCIIOJb30BaTh CTATUCTHYECKHUI all-
napar [pu pelleHUH UCCIIEI0BATEIbCKMX 3a/1ay |

61ademp NPUEMaMH BBIYMCIIEHUS BEPOATHOCTEH 110 Kiac-
CHYCCKOU CXeMe C NMPUMEHEHHEM KOMOMHATOPHBIX (hop-
MYJI, OCHOBHBIMHM IIPaBUJIAMHM BBIYMCICHUS BEPOSATHOCTEM
C UCIIOJIb30BAaHUEM TEOPEM CIIOKEHUS, YMHOKEHHS U Y-
TUX TEOpEeM ., MpHEMAMM OpPraHU3alMM U PYKOBOICTBA
y4eOHO-HCCIIeI0BATENBCKON IEATENBHOCTH 00YYalOIINX-
csl ., mpueMamu 00paboTKU pe3ysIbTaTOB U3MEPEHHH U HC-
MIOJIb30BAHHEM TOYEYHBIX OLICHOK W JIOBEPHUTEILHBIX HH-
TEPBAJIOB .

"B coorBeTcTBUM ¢ NPOdEecCHOHATEHBIM CTaHAAPTOM Nejarora (mpuka3 MuHucTepeTBa
TPpyJla U COUMAIbHOM 3amuThl Hacenenus P No 544u ot 18.10.2013r.) mpenoaasatenu B cpeneit
LIKOJIE TIPH pa3pabOTKe W peanu3aluy MporpamMM yueOHbIX TUCIUIUIME B PaMKax OCHOBHOMN 06-




1eoOpazoBaTeIbHOR POrpaMMBI, a TAKKe MPHU MJIAHKPOBAHHH M NIPOBEACHUH YUeOHBIX 3aHATHHI
JOJKHBI BJIAJIETh OOLIEN0Ib30BaTENbCKUMU U oblenenarornueckumu MK T-kommeTeHTHOCTAMH
(MKT - nadopmMaitnoHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHH). "

4. CTPYKTYPA U COAEP/KAHUE JUCHHUITJTIMHBI (MOY JISA)

~

OO61as Tpy10eMKOCTb JUCHHUITIIMHBI COCTABIISIET 3 3aueTHbIX eauHui, 108 uacos.
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OMHaTOpHUKA U
KJIaCCHYECKOEe 8
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dopMyia noJaHOM
BEPOSTHOCTH.
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ca. HezaBucu-
MOCTb JIBYX H 00-
Jjiee COOBITHH.
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OcHOBHBIE AUC- 1/50 | PediTunr-
KPETHBIE pacmpe- KOHTPOJIb |
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MHaJILHOE, pac-
npenenenue [1y-
accona.
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HezaBucumocts
ucnbiTanui. He-
3aBUCHMBIE HC-
nbITaHus bep-
HYJUTH

)

1/50

[IpakTryeckoe
MCII0JIb30BaHHE
NpUOTHIKEHHBIX

dbopmyi.

1/50
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MaremaTuueckoe
0’KMJIaHHE CITy-
YalHOW BEJIHYHU-
Hbl U €€ CBOMCT-
Ba. Jlucnepcus
Clly4alHOH BeJIu-
YUHBI U €€ CBOM-
ctBa. CpenHee
KBaJpaTUHYHOE
oTkJioHeH#ue. [1o-
HITHE O MOMEH-
Tax.
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Peltunr-
KOHTpOJIb 2

Hepaenctro Ye-
ObiieBa. Teope-
ma YeObI1iena.
Teopema bep-
Hysuu. [ToHnsTre
0 LICHTPAIbHOK
IPEACIIbHON TEO-
peme.
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3ajlayu MaTema-
THYECKOM CTaTH-
ctuku. Onenka
napaMeTpoB pac-
npeaesIeHus.

o
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JloBepurenbHble
UHTEpBaJbL. 3a-
Jaya 06 OleHKe
HE3aBUCUMOU Be-
POSITHOCTH 110
4acToTe.
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[Tonsitue o kpu-
TEPHSIX COTJIaCHs.
[Tonsarue o npo-
CTEHLINX CITy-
YalHBIX MpolLIec-
cax.
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PelTunr-
KOHTpPOJIb 3
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5. OBPA3OBATEJIBHBIE TEXHOJIOI'HHA
N Bunsl yuebnoit pa- | O6pa3oBarebHbIe TEXHOJIOTHH
n/n | GOTHI
1. Jleknus -JIeKLIMsI-HH(pOPMALIUs C BU3yaTTH3allueH
-npoOsIeMHast JICKIUsI
2 [IpakTHueckue 3aHsi- | -ceMHUHap-KOH(PEPEHIUs 10 CTYJICHYMCKUM JIOKJIaiaM U Jcce;
TS -BBIIIOJIHEHUE PACYETHBIX padoT;
-[IOMCK U aHaJIu3 UHpopManuu B ceth HTepHer:
-IIPOEKTHBIEC TEXHOIOTHHU;
-TEXHOJIOTUsl y4eOHOI0 UCCIICIOBAHMSI
3. CamocTtosTenbHas -BHeayJUTOpHas paboTa CTy/IEHTOB (OCBOCHHE TEOPETHUYECKOT0
paboTta MaTepuaa, HOAroToBKa K MPaKTHUYECKUM 3aHsSTUsIM, paboTa ¢
3JIEKTPOHHBIM Y4€OHO-METOIMYECKUM KOMILIEKCOM, paboTa Hajl
IIPOEKTOM, ITIOArOTOBKA K TEKYIIEMY U MTOTOBOMY KOHTPOJIIO)
4. Texyuuit KOHTPOJIb

-pellleHHe 3a/]a4 Ha PAKTUYECKUX 3aHSATHSIX
- 3alllMTa PacYEeTHBIX padoT;

-3alMTa [IPOEKTOB;

-6J1aHOYHOE U KOMITBIOTEPHOE TECTHPOBAHUE




6. OHEHOYHBIE CPEJACTBA JJISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTHU,
MPOMEXKYTOUYHOM ATTECTALMU IO MTOIAM OCBOEHUS JUCLIUII-
JIMHbI U YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIb-
HOM PABOTBI CTYJIEHTOB

PeliTuHr-koHTpOsIL Nel.

TEMA: MeToab! cO0pa CTaTUCTHYECKUX JaHHBIX (JIMCKpETHAs
BEJIMYMHA). VI3MepUMBIH IPU3HAK, €r0 IMITUPHYECKOE
pacrpeiejieHHe, NOCTPOEHUE TIOJUTOHA OTHOCUTENIBHBIX YacTOT,
BLIYUCIIEHHE BLIODOPOUYHOIO CPEJIHEr0, MEeIMaHbl, MOJIBI,
BbIDOPOYHOM TUCHEPCUU U CPEAHET0 KBaIPaTHYHOTO.

[locranoBka 3aga4u: 0JHON U3 OCHOBHBIX 3a/1a4 CTATUCTHKHM SBJIAETCS HAXOXKIEHHE TAKOIO OIH-
CaHHsl HAOJIIOJICHHBIX JaHHBIX, TPH KOTOPOM 00CIIelyeMOe SIBIICHHE MOKET OBbITh OXapaKTepU30Ba-
HO MOCPEICTBOM HEDOJIBIIOrO YKCIIa TapaMeTpoB.

COBOKYITHOCTh BCEX BO3MOMKHBIX 3HAYCHUM CIIy4aiHOMH BEJMYMHBI HA3BIBAIOT FeHEPaIbHOH CO-
BOKYIHOCTBIO. MHOKECTBO 3HAYEHHH CITydaliHOM BENHYHHBI, OJy4aeMOe B pe3ysibTaTe HaOIo/1e-
HUH HaJl HEIO, Ha3bIBAIOT BEIOOPKOH. BeiOOpKa MOXkeT ObITh MOBTOpPHAs U GeCOBTOpHAs, HO 00s3a-
TEJILHO pernpe3eHTaTUBHAs (MPeACTaBUTEIILHAS ).

Cnocobbl cbopa JaHHBIX MOAPA3IESIOTCS Ha JBa BUA:
1.0e3 pasjesieHust reHepalbHOM COBOKYIMHOCTH Ha YaCTH: [POCTOM CIlydallHbli GECIIOBTOPHBIH OT-
©0p. IpoCTOH Cily4aiiHblii TOBTOPHBIH 0TOOP,

1. ¢ pasjienieHuem renepanbHOR COBOKYITHOCTH HA YaCTH: TUITMYECKUH 0TOOP . MEXaHHUECKHH OT-
bop, cepuitupiit 0160p. CMm. B.E.I'mypman "Teopus BeposTHOCTElH M MaTeMaTHUYeCKast CTaTH-
cruka".2006 ctp.190-191.

CocraB BbIOOPKHM CllyyaeH, MOITOMY BBIBOJbLI O NAPAMETPAX IeHEPANbHOM COBOKYIHOCTH MO

BbIOOpKE MOTYT ObITE N0XKHBIMH. C BO3pacTaHHeM 00beMa BHIGOPKH BEPOSTHOCTD MPABHIIBHbIX

BBIBOJIOB yBENMUYMBACTCS.. [[09TOMY BCAKOMY PELICHMIO, IPHHAMAEMOMY MO BHIGOpKE. CTapa

NPUHUMAEMOTO PEIICHHUS.

Cryuaiinas BeIM4MHA ONPEENAETCS 3aKOHOM PaclpesieNleHUs 1 YMCIIOBBIMH XapaKTepPUCTHKA-

MU MAaTEMAaTHYECKUM OXKHUJAHHEM, MEIMAHOM, MOJIOH, TUCIIEPCHEH, CPEIHUM KBaIPATHUHbIM.

ToyeyHbIMH OlLEHKAMH STHX TMapaMeTpoB SIBISIOTCS BBIGOPOYHOE CpeHee. BBIGOPOUHAS Me-

Jmuaua, BeIOOpOYHas MOJa, BHIOOpOYHAs JHUCIEPCHs, BBIGOPOUYHOE CpeaHee KBaApaTHUHOE. 00-

JafjalolMe  CBOMCTBAMH HECMEIICHHOCTH, COCTOSTENbHOCTH H  shdexktuBnoctn. Cwm.
B.E.I'mypman ctp. 198.

Xoa padorsl:

I. CocTaBuTh BapUALMOHHBIN Psifl H3MepeHuid. JlaHHble 3aHeCTH B TaGIIHLLY

PesynbraTh! [ITpuxoBbie AbcoioTHas OtHocutenbHast | OTHOCHTENbHAS
U3MEpPEeHMH OTMETKM  Ha- | 4yacToTa 4acToTa HaAKOIJIEHHas!
(BapuallmoH- OJIIOIeHU h; B IIPOLIEHTAX gactoTa B %
HBIH psifl) X; (5)
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2
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B cronben (1) 3anocstes B nopsske Bo3pacTaHus Bee pe3yJIbTaThl U3MEPEHUH, B cTosbel (2) —
IITPHUXOBBIC OTMETKH IOBTOPAEMOCTH I@HHOIO U3MEPEHHs (KaX bl MATBIA WITPUX — FOPU30H-

TaJIbHBIN), B (3) — UX KOJMYECTBO, B (4) UX OTHOCHTEJILHBIE YACTOTHL. B (5) - oTHOCHTE/IBHBIE
HaKONJICHHbIEC YaCTOTEHI.

OnpenenuTs pazMax BapHalHOHHOTO paga R=Ximae-Xain.



ﬂﬂﬂ [IPOBEPKHU IMPABUJIBHOCTHU I104CYETA YACTOT BOCITOJIB30BATHCSA COOTHOIICHUEM

Z h, =n
[To abcomOTHBIM YaCTOTaM PaCCUYUTBIBAIOTCS OTHOCUTEIbHBIE YACTOThI
(hi/n) 100%
Tabnuua yacToT HaeT SMOUPUYECKOE paclpeieNieHHe CyYailHON BeJTMUHHBI.

2. I1oCTpOMTH MOJIMIOH YacTOT: MO OCH abCLIMCC OTKIAIBIBAIOTCS BO3MOKHBIE 3HAUEHUS CITy-
YalHOH BEMYUHBI, 110 OCH OPAMHAT — abCOMIOTHBIE YacTOThI. COEIMHUB TTOJIyYeHHbIE TOU-
KH, [10JIyYUM IOJIATOH YaCTOT HUJIM MHOTOYTOJIbHUK pacIipee/ieHHsI.

3. Haiitu BeiGopouHOE cpejiee.

J

x= er, h, . rne h; — abcomoTHas YacToTa Xx;.
n

,
4. Omnpenenuts Meuany X cepeJMHHOE 3HAUEHHe.
Ecin 4uciio usmepenuii HeyeTHO, TO MeIHaHa — 3TO YMCIIO, HAXOJAIIEECS B CEPeIMHE YIIO-
PAOYCHHOH [OC/IEI0BATENLHOCTH psijla H3MEpeHHid. [Ipu 4eTHOM umciie u3MepeHHii BbIGO-
pouyHas MeJHaHa paBHA CpelHeMY apu(PMETHUYECKOMY JBYX. PACIHOJIOKEHHBIX B CepeuHe
3HAYEHUH YyNOPSJOUYEHHOM MOCIeI0BATENILHOCTH.

i

Onpezenuts Moy D — HanGosiee 4acTo BeTpeyaloleecs 3HaueHHe B Psijie
uzMepeHnit. OHa ONpe/IeNAeTCs HEMOCPEACTBEHHO 110 TabHIe YacTOT, KaK 3HAYeHHe MpH-
3HaKa, MMEIOIEro HanbOoBIYIO YaCTOTY.

0. OmnpezenuTh BEIOOPOUHYIO JINCIIEPCHIO (HECMEIIEHHYIO H COCTOSTENbHYIO
OLCHKY reHepalbHOM AUCIIEPCHH )

By l bl
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Haiitu Be1bopounoe cpennee kBagpaTHyHOe. § = /§

7. Bce nonyyeHHble TaHHbIC 3aHECTH B TAOIHILY

X X D

[IpoBecTn 06pabOTKY pe3ynbTaToB HAOMIOAECH S Ha KOMITBIOTEPE.

PeliTHHr-konTpon Ne 2

TEMA: 06paboTka CTaTHCTHYECKHX JaHHBIX HENPEPhIBHOl CIlydailHOU
BEJIMYNHBL. MHTEpBaTbHAS rPYyNITHPOBKA JaHHBIX, I0OCTPOEHHE
THCTOIPaMMbI, BBIYMCIIEHHE BBIOOPOUYHOIO CPEIHETO,

BBIOOPOYHOM JIMCTIEPCHH, BEIGOPOYHOTO CPEIHEro KBApa-
THYHOTO.

Xoj paboTml:
I..CocTaBuTh BapHALIMOHHBIN P M3MepeHUH. JlaHHbIE 3aHECTH B tabauny (cM.paboty Ne 1).

Pesyinbrare HITpuxossie AbGcooTHas OtHocurenbHas | OTHOCHTEND-
M3MepeHH i OTMETKH  Ha- | yacTora yacTora Hasg  Hakor-




(BapualMoH- OJIIOIEHU I JIeHHas  4yac-
HBIU psill) X; h; TOTAa

(1) 2) €)) 4) (3)

[Ipu GonbioM uKcsie u3MepeHHil HEeNpepbIBHON CIy4YalHOM BENMYMHBI CIIEAYET NPHOErHYTh K
rpyNIUPOBKE M3MEPEHUH, 00beMHAS UX B oauH kiacc. (CraparhCcs He JONYCKAaTh COBMAJEHMUS
rpaHUIl HHTEPBAJIOB C pe3ysibTaTaMu U3MepeHHH. Ecin e coBmaseHue mpou3omio, To pe3ysibTaT
3aCYMTBIBACTCS B KAX/IbIH IPABbI KOHEL MHTEpBaIa(MJIM B KaKIbIH JIEBBIH, WK 110 0.5 B KakI0M
U3 COCEIHUX MHTEPBAJIOB M0 JIOTOBOPEHHOCTH)..

[Ipu BeIOOpE 1MpPHHBI HHTepBasa d ClieflyeT YUHTHIBATH, YTO BLIOOP MHTEPBAJa 3aBHCHUT OT YHC-
Jla Mi3MEPEHMH U OT pa3Maxa BapualldOHHOTO psijia

R:Xmux'xmin-
Crientyer BbIOMpATh WMPUHY MHTEPBAJIA TaK, YTOOBI IOJyYHIIOCH HE MeHee 6 U He Gomee 20 uHTEp-
BaJIOB. PekoMeHnayeTcs onpenensTh KOJIHYECTBO HHTEPBAIOB K IIPU 3aJaHHOM N M3 COOTHOLICHHS

K< 5 1gn.MOKHO OpHEHTHPOBATECS Ha CIIEAYIOLIME 3HAYEHUS YHCIa HHTEPBAIOB B 3aBHCHMOCTH OT
YMCIIa U3MEPEHUH

n 50 100 500 1000 10000

k 8 10 13 13 20

R
[IInpuna unteppana d ~ p

2. CocraBuTh TabIHILY

rpaHu- HITpH- abco- OTHOCH- OTHO- | Cepe- cepearHa
bl UH- | XOBbLIC JIIOT- TECJIbHas CH- JHHa YCJIOBHOT'O
TEepBa- OTMET- Has qacToTa TCJb- HHTEP- HHTEpBaJia
JIOB KH 4acTo- Hast BaJia Cm=
Ta hm Ha- U 1{/” — f” emhm emzh
KoII- (/ m
JICH-
Hast
M | @ ) |uwac | (6) ERECERY
(3) TOTA
)
pP= Q:

HHH IPOBEPKHU ITPABUIIBHOCTH IIOJICYETA YACTOT BOCIIOJIB30BATHCH COOTHOIIEHUEM Zh“' =n
m

1o abcomoOTHBIM YacTOTaM pacCYMTHIBAIOT OTHOCHTENLHBIE YACTOTHI (hy/n) U oTHOCHTENIBHBIE Ha-
KOIUICHHbIE 4aCTOThI. Tabnuua yacToT aet sMnupuyecKoe pacnpezeiieHue Cy4aiHOW BEJIMYHHBI.

3. TocTpouTs rucrorpammy. st HOCTPOEHHS THCTOrPAMMBI 110 OCH aGCIHCC OTIOKHT TPaHHUIIbI
MHTEPBAIOB (M3 TAabIMLBI 2), IO OCH OPAMHAT — abCOMOTHbIE YaCTOTHI (CcTONGEN 3) U OCTPOHUTH
AJId KaI0ro MHTEpBaia NpsaMOyroJibHUK. [10TydeHHbIH CTyneHYaThblii MHOrOYTOIbHHK Ha3bIBAETCS
TMCTOrpaMMOM.

”HOFI[EI yﬂ06Hee CTPOHUTBL T'MCTOTPAMMY OTHOCHUTEJILHBIX YaCTOT, KOTla MO OCH OpAMHAT OTKJIa/lbl-
BalOTCsA OTHOCHUTEJIbHBIC YaCTOThI.




I'PaHUIbI HHTEPBAJIOB

4. Haiitu BeiGopouHOE cpennee, BEIOOPOUYHYIO AMCIEPCHIO, MEIMAHY, MOJLY M BLIGOPOUHOE Cpejl-
Hee KBaJpaTHYHOE.

st ynpolenusi pacyeToB BBHIOGOPOYHOTO CPEHETO M JMCIIEPCHH BOCIIOJB3YeMcsi BBEICHHEM
BCTIOMOTaTeIbHOM BEJIMYHHBI CEPEJIMHBI HHTEPBAlIA ¢ HAUOOJIBIIEH YaCTOTOM (JIOKHBIA HYJIb) X, .

Torpa X=X,+k,

€ K MOIIpaBKa, KOTopas MmoJjiydaeTcst U3 CJICAYIOIINX npeo6pa3OBaHHﬁ

o 1 o 1 - 1 B
X= z hm”m =" Z hm (“/H X + Xu) = Z hm (“/N Xy ) +- Z h/nxu =
n n n n

1 y
= n Z /7/11 (”m - ’\-u ) + xu

1 ] d v d U, =%, o
k: n Z //l/l/ (ll//l - '/\‘L/ ) = ;:[ Z /7171 (l[IH - 'x(/ ) = ; Z 17/[1 (7 Wéilim ) = ;7 P 2 F’He
D u, _‘)‘711 u, —X(’
P= th( " =) = them. 5 rae e, = — 0 CEPEIMHBI YCIOBHbIX
¢ ¢

HHTEpBaIOB (cTonbew 7). B cronben 8 BHecTH npousBeneHus e,
CyMmMmy 9THX mpou3BeaeHui 0603HauuM yepes P.
CrneoBaTebHO,

5. OmnpenenuM BBIGOPOYHYIO MeIHaHy MO TaOJHIIE Y4acTOT. JUls 4ero CYMMHpyeM abCOJIIOTHLIE
4aCTOThI BIUIOThL 10 HHTEpBAJA, I KOTOPOro cymma Oy/ieT paBHa HJIM HEMHOrO MeHbIe n/2. To-

rjaa BbI60pO‘{H8.51 MCIHaHa pacrojaracTcs B CJICAYIOIIEM MHTEpBAJIC U 38 X MOXHO [TPUHSATH CE-
PEAHHY 5TOro HHTEpBAJIa.

I. Onpenennte MOy Kak cepe/iMHy HHTEpBAsa ¢ HAUGOIbIIEH YacTOTOH.

D=
7 Bbraucinte BHIOOPOUHYIO AHCIEPCHIO (HECMEIIEHHYIO | COCTOSITENILHYIO)

el Z(\‘ -x)h, = i{ —(()—{)f)
' n-1 TR T a1 g
rje

P= Z h, (”m;xu . 0= Z h, (,lffﬂ,, ; X4 e z /7/”5,”3
¢

[
S=s - BbI6Op011HO€ CpeIHEE KBaApaTUYHOE.

8. Pesynbrarhl BHECTH B Tabiuily
X X D

[N}

[TosecTn 06paboTKy pesynbTaToB H3MepeHuil Ha KOMIIbIOTEDE.



PeliTunr-konrposn Ne 3
TEMA: nposepka runoTe3bl 0 HOpMaJIbHOM 3aKOHE pacipe/iesieHH sl

[TocTaHoBKa 3a1a4u: YUCIIEHHBIM METOJIOM OLEHKU TOrO, MPUHAJICIKHUT JIM JlaHHas BHIOOpKa re-
% o 3P
HEPAJIbHOH COBOKYIMHOCTH C HOPMaJIbHBIM paclpeICIEHUEM WIIM HET, SIBJISIETCS KpUuTepuid y - ("xu"

wl(BZl,leaT). HHpCOHa. [To 5TOMY METOLY SMIIMPHUYECKOE PACIIPEAC/ICHUE CpaBHHUBACTCS C THIIOTE-
THHYCCKHM TEOPETUYCCKHUM paClpeaC]ICHUEM reﬂepanbﬂoﬁ COBOKYITHOCTH U B 3aBUCUMOCTH OT BE-
JIMYUHBI OTKJIOHCHHUS SMIIMPHYCCKOI'0 paCHpeICICHUs OT TEOPETHYECKOI'0 BbIABHHYTAsi ruroresa
[IPUHUMACTCA UJIK OTBEPTracTCs.

Xoa paborel. JlanHble B3Th U3 1abopatopHoi paboTel No 2. ¥ BHECTH UX B cTONOLB! | U 2 Tabiu-
11bL.

Beiisuraercs Hy — Hynesas rumnoresa jaHHbBIC NMOJUMHSIOTCS HOPMAILHOMY 3aKOHY pacrpejiesie-
Husti. H) — anprepHaTBHas runoresa — JaHHble He MOAYMHSIOTCS HOPMATbLHOMY 3aKOHY pacrpeje-
JICHUSI.

Jl1st IpoBepKM  HyNEBOH TMIOTE3bI CPABHUM HAOIIOAAEMbIE YaCTOTBI — SMITMPHUYECKHE C COOTBET-
CTBYIOUIUMH TEOPETHYECKMMHU YACTOTAMHU TOTO JK€ MHTepBaia. TeopeTHYecKre BEPOATHOCTH MOKa-

3bIBAOT JIOJIIO IUIOIIAH IO/l TayCCOBOM KPMBOM paclpe/IesieHUst MEeX/ly BepXHEH U HUXKHEH IpaHu-
LlAMH HHTEpBaJIa.

Fpa- hm ()m =X (D(Um) pm: npm !hm' (hm‘npm)2 (hm'npw)2
HULLbI dy = T D(a,,)- np,,! np,,
UHTED ' D(a,,.;)
TEP-
BaJIOB
Opm--Op

2) 3) @ | ®» e o] ® 9)

(1)

Jlns pacueTa TeOpETHYECKHX YaCTOT Np,, CIEAYeT B3ATh X M § M3 JabopaTopHOil paboter Ne 2.

0, —X i

B cronbeu (3) BHectu 3navenust «, =" . rme 0, — BepXHss rpaHuia m-oro uHTepBana. [lo
S

apryMeHTaM a, HalTH BEPOSTHOCTH HOPMAILHOIO pacnpenenenus(cronbern 4) uz tadaun d(x).

Paznocts ®(a,,)-D(a,./) 1aeT TEOPETHUECKYIO BEPOSITHOCTE p» mM-0ro UHTEpBaa. (ctonbdery ).

B cronbei (6) BHOCAT Teoperuueckue 4acToThl np,, s mpoBepku NPaBUIILHOCTH BBIYMCIEHHH

BOCITOJIL30BAThCs1 CBOMCTBOM z np, =n

m

/ Om-J On! N

3ameuanue: 171 epBOro MHTEPBANA Py, BHIYMCISAIOT KaK pasHocTh M(ar)-D(- o). a s nocjeHe-

'O MHTEpBala BEPOSTHOCTh BLIYMCILIETCS KAK Pa3sHOCTh MKy D(o0) M Ipeanocie M 3HaYeH H-
eM (pyHkiuu D.



C uenbio npoBepkH runore3sl Hy paccuuThiBacTCS BEIMUMHA KPUTEPHS

52 (h/u _”1)/11)2
“ _Z np,

COOTBeTCTByXOHJ,aH JIJaHHOH peajiu3zaluu cnyqafmaﬂ BCJIMYHHA HpI/I6J'IH}KeHHO UMEECT pacrpeaece-
HHE Zz C K-1 cTeneHnio CBOGOHLI, 1€ K — YUCJIO HHTEPBAJIOB.

3ameuanue: 1715 TOro, uTOObI BEIMUMHA KPHTEPHS [PUOIMKEHHO obanana pacnpejeneHuem "Xu-
KBaapar". TEOPETHYECKHE YAaCTOTHI JOMKHBI ObITh HE CIMIIKOM Maibl. JIIs BCeX MHTEpBAIOB
JIOJIZKHO OBbITBH BBINOJHEHO COOTHOIIEHHE NP, > 5 |

Eci B HEKOTOPBIX HHTEpBANaX 3TO COOTHOLICHHE HAPYILIEHO, COCEHHE MHTEPBAIIbI CIIEIyeT 00be-
JIMHUTDL B OJIMH. Yucno uHTEpBaioB cokpainaercs K* . Toraa 4ucio creneneil cBOOObI MOICUHThI-
BaeTcs Kak (K*—2)-1. BeuuTaeTces 2, Tak Kak 1Ba napaMerpa X M § B35IThI U3 BBIOOPOYHbBIX
JIAHHBIX.

BbiOparb yposenb 3HaunMocTH ¢, 110 TabnuuaMm pacnpejenenus "Xu-KBaapar' NpH MOJIyuYeH-

HOM YHCJIE CTENEHEH CBOOOIBI HaXOoIAT KPUTHYECKYIO TOUKY Z;,(/\'*—ZH

I3 a2
Ecnu ans paCCYMTAHHOU BEJIMYMHBI KDUTEPUSI )~ BBLINOJIHIETCS HEPABCHCTBO

772 7" aike21, TO rmOTE3a Hy OTKIIOHSETCS. B IPOTHBHOM CJly4ae OTKJIOHEHHUS He MPOUCXOJMUT.

TaK KaK pacXOXJICHHE MEK/Y TEOPETHUYECKUMHU U HAOJIOAaeMBIMHM YAaCTOTAMHU HE SIBJISIETCS 3HAYM-
MBIM M HHYTO HE NPOTHBOPEUMT JOMYIIEHHIO O TOM, YTO BBIOOpKA B3STa HMEHHO W3 reHepalbHOM
COBOKYIMHOCTH. HMEIOLIEH HOPMaJIbHOE pacrpe/ie/icHUE.

Ecan nposepsercs runoresa o pacipesnenennn [lyaccona, mpu onpeesieHny ucia creneneii co-
0o/Ibl U3 YKCIIa MHTEPBANIOB BBIYMTACTCS |, @ He 2, T.K. U1l MOJYUYEHHs TEOPETHUECKUX YACTOT MUC-
M0JIL3YETCs OZIMH BEIOOPOYHBIN MapaMeTp x .

[Iposect 06paboTky pe3ysbTaToB Ha KOMIBIOTEpE.

BapuaHThl KOHTPOJIBHBIX padoT.
KonTtposnbhas paGora Ne |
| BapuaHT.

I MIMeroTcst TpH ypHEI: B 1IepBOii 4 GesibIX M 6 YEPHBIX APOB, BO BTOPOM 7 OEJIbIX U TPU YEPHbIX.

B TPEThEH TOJIbKO YepHble maphl. Haynauy BoiGupaercs ypHa u u3 nee onuu map. OH okasancs

OenbiM. KakoBa BEpOSTHOCT TOro, 4TO OH M3 NEPBOH YPHBI.

ObuiecTBO cocTOUT U3 5 MyskuuH U 10 skeHImH. HaliTh BeposSTHOCTD TOrO, YTO [IpU CllydyalHOM

FpYNIHPOBKE UX 110 TPU YEJIOBEKA B KaXK0H rpymnie OyaeT My>KuuHa.

Haiiti BeposTHOCTE TOTO, 4TO COObITHE A MosBUTCS a) 70pa3 B 243 UCMIBLITAHUSX bepHyiu.

CCJIM BEPOATHOCT HACTYIJICHUS COOBITUS. A B K&X/I0OM MCbITaHuu paBHa 0,25, 6) Gosee 80

pas.

4. Ilpsiannbua obemyskusaer 1000 Bepeten. BepositHocTs 00pBIBa HUTH Ha OJIHOM BEPETEHE B
Tevenue onoro yaca 0,003. HAHTH BEPOATHOCTH TOTO. YTO B TEYEHHE OIHOTO Yaca MPOU30IET
6onee 2 0OpBIBOB HUTH.

o

()

o

BapHUaHT.

I Ilpoussoauntcs BeIGOpKa 00bEMa I U3 reHepaIbHOl COBOKYIHOCTH N 3j1eMeHTOB. Haiitn Bepo-

ATHOCTB TOTO. YTO HH OJIUH M3 JaHHBIX K 3JIEMEHTOB HE BOMJIET B BBIOOPKY. €CITH BBLIOOPKA I1po-

M3BOJIMTCS @) ¢ BO3BpalleHueM, 0) 6e3 Bo3BpalieHus.

[Tosnnas konona kapr (52) nemurest monosnam. HaiiTu BeposITHOCTB TOTO, Y4TO YHCIIO YEPHBIX

KPaCHbIX KapT B 00€UX MOJOBUHAX OYAET OJUHAKOBBIM.

3. Haiitu BeposTHOCTB TOro. uTO COGBITHE MOsIBUTCS 1400 pas B 2400 HCTBITAHMAX. €CITH BEPOSIT-
HOCTb MOSBIICHUsI COOBITHS A B 0iHOM HcmbITanuu 0,6, 6osee 1400 pas.

8]

J
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Kommyrarop o6ciysxusaer 100 aboHenToB. HaiiTi BEpOATHOCTH TOr0, UTO B TEYEHHE OJIHOM
MHHYTBI NO3BOHHUT XOTsl Obl OZJMH a0OHEHT, €CJIH BEPOATHOCTL TOI0. YTO B TEUEHUE OJHOH MU-
HYTbI MIO3BOHUT 0J1MH aboHeHT 0,01

3 BapUaHT.

I, n4enosek, B ToM yncie A u B pacnonararorest B oqun psijt. Haiiti BepoSTHOCTB TOTO. 4TO Me-

K1y A v B Oyner ctosaTh poBHO T uejioBek.

Vimetorest iBe ypHbI: B 1epBO# 3 GeNbIX M JIBa YEPHBIX LIapa, BO BTOPOM 4 GesbIX U 4 YepHBIX

apa. M3 nepBoi ypHbI IepeKIaibiBaOT BO BTOPYIO 2 Iapa M 3aTeM U3 BTOPOM YPHBI BBIHUMA-

10T OUH 1ap. HallTH BepOSTHOCTE TOr0, 4TO OH OeJbli.

3. BeposTHOCTDL nopaxkeHust MUIIEHH TIPU 0HOM BbicTpene 0.8, HalTu BeposSTHOCTB TOr0. YTO
npu 100 BeicTpenax muieHs OyzeT mopaxeHna poBHo75 pas, 6oiee 75 pas.

4. Kommyrarop obemysxuaer 100 aboneHTOB. BeposTHOCTb TOro, 4TO B TeUeHHE OJHOH MHHYTHI
no3BOHUT o/tuH abouenT 0,01. HalTH BEpOsTHOCT TOrO, YTO B TEUEHHE OJHOH MUHYTBI [103BO-
HAT Oosiee 3 aDOHEHTOB.

o

4 BapuaHT.

13 mosiHOH KOJ10/1b1 KapT BBIHUMAIOT cpa3y TpH. KakoBa BEpPOATHOCTE TOTO. YTO 5TO TPOIiKa, ce-
MEpKa, Ty3.

BeposTHOCTE TOr0, YTO HyXKHas JIETallb COACPKUTCS B [IEPBOM, BTOPOM, TPEThEM. YETBEPTOM SILILH-
Ke cooTBeTcTBEHHO paeHa 0,6. 0,7, 0,8, 0,9. HalTi BepOSTHOCTB TOrO, YTO AETAIb COAEPKUTCS
I') He GoJtee ueM B Tpex SIIMKaX, 2) TOJLKO B OJHOM SIIHKE.

BeposatHocTh nosBnenns cobbitust B kakaoMm u3 100 He3aBUCHMBIX HCIBITAHHI pasHa 0.8. HaiiTu
BEPOATHOCTB TOTO, YTO COOBITHE MOABHTCS HE MeHee 75 u He GoJiee 90 pas.

KommyTarop o6enysxusaer 100 aGoHeHTOB. BeposITHOCTB TOT0, 4TO B TeueHHe MHHYTBI [I03BOHUT
o/uH aboneHT paBHa (.02, HallTu BEpOATHOCTD TOTO, YTO B TEUEHHE OIHOM MHUHYTbI I03BOHUT
MeHee 3 aboHEHTOB, OoJjiee S aDOHEHTOB.

n

BapUaHT.
W3 kosioab! kapT (52) BRIHUMAIOT TpH, HaliTH BeposTHOCTH TOTO, 4TO CpEIH BBIHYTBIX KapT €CTh
XOTs1 Obl OJIHA KPACHOM MACTH.
JlBe MalMHICTKY NIeYaTani OIMHAKOBBIH TeKCT. BeposTHOCTE TOro, 4TO nepsas MalMHUCTKa
nonycerut ommbky 0,05, Bropast — 0.1. Ha crpanuue o6napyskena onedarka. Haiitu BEpOSIT-
HOCTB TOT'0, YTO TEKCT I€YaTaIv NepBas MalIMHUCTKA.

3. BeposTHOCTb mOsiBIIeHUs COOBITHS B Kaxkom u3 100 onbiToB pasna 0.8, Haiitu BEPOSATHOCTD

TOrO, YTO COOBITHE MOABUTCS poBHO 80 pas, He MeHee 75 pa3.
4. Yerpoiicto coctout u3 100 371eMEHTOB, BEPOATHOCTb OTKasa Kakioro w3 uux 0.002. Haiiu
BCPOATHOCTH TOT'O, YTO OTK&XKET POBHO 3 3JIeMeHTa, (oJiee Tpex.

[N S]

J

6 BapuaHT.

I.Yxons n3 kBapTupbl N rocteii, UMEIOIINE OJHHAKOBBIE HOMepa 00yBHU. HaJIeBalOT 00YBb B TEMHO-
Te. Kaxiblii MOKET OTIMYHTD [PaBblii GOTUHOK OT JIEBOrO, HO HE MOKET OTAHUYUTH CBOKO 00yBb OT
4y’KOH. HalTi BepoSTHOCTE TOTO, 4TO Ka /bl HAIEHET CBOIO OGYBb.

2. Taccaxup MoxeT 0OpaTHTHECS B OJIHY M3 Kace 3a GUIETOM. Beposarnocth obpalieHus B nepsyio
n3 Hux 0.4. Bropyto — 0.5. tpetsto — 0,1. BeposTHOCT TOro, 9T0 Bee GUIIETDI NPOJIaHEbl B MIEPBOi
kacce (.7, Bropoit —0.8. B tperneii — (.5. [Taccaxup obparuics B OJIHY M3 Kacc v npuobpen Ouer.
KakoBa BeposTHOCTB TOr0. 4T0 9T0 6bINa BTOpAs Kacca.

3. BeposATHOCTE MOsIBIIeHHs COOBITUS B OJIHOM HCTIBITaHuH (.7, [Tpousseneno 2100 ucnbITanuii.
Haiitu BeposTHOCTB TOTrO, UTO COOBITHE MOSIBUTCS HE MeHee 1470 u He Gosee 1500 pa3. poBHo 1450
pas.

5. BeposrtnocTs oTkaza kaxaoro uz 1000 paboraromux tpubopos 0,003. HalTH BEPOATHOCTD TO-
ro, 4TO OTKaeT POBHO 5 NpUOOPOB, XOTS ObI OMH NPHGOP.



3ananus k 3auery.

| BapuaHT.

I.Cpemut 8 M3roTOBJIEHHBIX IECTEPEHOK 3 GpakoBaHHbIX. COCTABUTH 3aKOH pacpeieeHUs Yhcia

FOHBIX HIECTEPEHOK Cpe/iu Haya4y BbIOpaHHbIX 4. HalTn MaTtemMaTnyeckoe 0)KuIaHne, Aucrep-

cHio ¥ (pynkuuio pacnpesenenus. [loctpouts rpadux.

2. BeposTHOCTE BBI3pEBaHHs KyKypy3HOro crebiist ¢ Tpems noyarkamu 0.75. C MOMOLIBIO HepaBeH-

cTBa YeOblleBa OLEHUTH BEPOATHOCTE TOr0, uTo cpeu 3000 crebneit nons crebneit ¢ Tpems mo-

yaTKaMH OyZIET OTIMYATHCS OT BEPOSTHOCTH He 6osee. yeM Ha 0,02 1o abCcoTIOTHOM BETMUYMHE.

HaiiTu Ty e BeposTHOCTB 10 Teopeme Myaspa-Jlannaca.

I, CrnyuaiiHas BelMYMHA HMEET HOPMATBLHOE PACHIPEIECHUE CO CPEHNM KBaJIPaTHYHbIM 5 MM.
Haiit (iinny unTepBana, B KOTOpBIi ¢ BeposaTHOCTBIO (,9973 nonanaer ciyuyaiiHas BeJHUHHA.

Jana Gpyskumns nnornoctu f(x)= 2 sinx , (0<x<z) u paBna 0 BHe 3TOro nnTepBana. Haiitu mate-
MATHYECKOe OXKH/IAHUE, IUCIIEPCUIO U (YHKIHIO PACIIpeIe/ICHHUS.

2 BapMaHrT.

BepositHocTh nonananus B uenmb npu oaHOM Bbictpene 0,8 .HaiTH YMCIIO BRICTPENIOB, HEOOXO/IH-
MBIX JUIsl TOTO, YTOOBI ¢ BEPOATHOCTHIO, He MeHbInei 0.9 yacToTa nonajganus B Hejb OTIMYa-
JIaCh OT BEPOSITHOCTH He OoJiee, yeM Ha (0,001 o abCcomoTHON BeIMYUHE.

J1Boe pabounx M3roTOBUIIM OIMHAKOBOE KOJIMYECTBO jeTaneit. Unciio GpakoBaHHbIX JAeTaieil sBis-
eTCsl Cy4alHOM BEJIMUMHOM. 3aKOHBI pacipe/ieieHUst Yhcia OpaKOBAHHBIX JETACH Ul KAKI0-

ro JaHbl
Xi 0 1 2 34 yi 0 1 2 3
pi  0.15 025 0,25 0.30 0,05 0,05 0,15 045 0,35

CocTaBuTh 3aKOH pacrpe/ieeH s 00IIero Yuca 6pakoBaHHBIX H3/Ie/ il JABYX pabouux. Haiitu
(GyHKLMIO pacnpe/ie/ieHns, MaTEMATHYECKOE OJKUIAHHE .

3. Mcnonb3ys nepasencTBo YelblineBa OLEHUTH BEPOATHOCTH TOTO, YTO JUIMHA H3TOTOBICHHOM Jle-
Tayn Oyner He MeHee 29,95 u He 6omee 30,05 cM. eciu cpenHsis anuHa geranu 30 cM, cpeHeKBal-
patunyeckoe 0.02. Cnenathb olieHKy 110 Teopeme Jlamnmaca.

4. Jlana Gpynxuus ninorHoctd f(x) =3 sin3x, ecnt 7/6 < x < 7/3. 0 BHe 3TOro uHTepBaia. Haii-
TH (DYHKIHMIO pacpe/ie/ieHusi, MaTEMaTHYeCKOe OJKUIAHHE U JUCIIEPCHIO.

3 BapuaHr.

I Bexoxects cemsn nmosiconnednnka cocrasser 90%. Ucmoibsys HepaBeHCTBO YelObilena ole-
HUTH KOJIMYECTBO CEMsiH, HEOOXOMMBIX JUISl TOTO, YTOOBI C BEPOATHOCTEIO, Gostbiuei (.97
MOKHO OBIIO 0XKH/IATh, YTO OTKIIOHEHHE YaCTOTHI OT BEPOSATHOCTH He rpesbicuT 0,06 Mo abco-
JIOTHOM BEJIMUUHE.

HenpepeisHas ciyuaiinas Benmunna pacnpenenena va untepsaie (0.1) ¢ NI0THOCTBIO f(x)=2x
Ha (0.1) u 0 BHe 3TOrO HHTEpBaia. HaiiTH MaTeMaTHUeCKoe 0KUIaHHeE, JIMCIIEPCHIO 3TOH CIly-
4alHOW BEJIMYUHBI.

Jana Gynxuus pacnpeneneHus F(x) =0,ecmn x<0, sinx, 0<x<x/2. u 1, ecnu x >

[§9)

(5]

7 /2 Halitn MaTeMaTHueckoe OkMaHUE U GYHKIHIO IIOTHOCTH.

4. BeposaTHoCTh MomaiaHus B MUILEHD TIPH OJHOM BpicTpesie (,6. CKoJIbKO BBICTPENIOB HA/IO MPO-
H3BECTH. YTOOBI C BEPOATHOCTBIO, He MeHbLIei (0,99 MOKHO GbIIO 0KKIATh, YTO YaCTOTA [OMa-
JlaHUH OTKIIOHUTCS OT BEPOSITHOCTH He Godtee, ueM Ha 0,005 1o aGcomoTHOH BeTHUHHE.

4 BapuaHT.

I CryvaiiHas BeTMUMHA pacrpesielieHa 110 oKa3aTenbHOMY 3akoHy [(x) = A/ . ecim x>0, 0.
eciu x<0. I[Tocrpouts rpadux Gpynxunn niaotoctu, GyHkuuu pacrpenenerus. Haittn BEPOSIT-



o

HOCTb TOT0, YTO CiTyyaiiHas BEJIMYMHA TPUMET 3HAUYCHUE, MEHBIIIEE, YEM MATEMATHYECKOE OWKH-
JTaHUe.

BeposTHOCTE TOrO. 4T0 Napa 0OyBH. IOCTYNHUBIIAsA B MarasuH, OyeT Mpo/iaHa B TeueHHe Hejle-
nn pasHa 0.85. [Tonb3ysce HepaBeHcTBOM YeOblleBa, OIIEHHTH BEPOATHOCTL TOr0, uTo U3 500
nap o0yBH, NOCTYNMBLIKX B Marasus 3a HeJemo, 6y et npogano ot 400 xo 450 nap. Haiitu Ty
e BEPOSATHOCTH 110 Teopeme Myapa-Jlanaca.

W3nenust Beicinero kauectna cocTaBisiior 80%. CKOIBKO M3/€NMii HAIO B3STh, UTOObI C BEPOSIT-
HOCTBIO (.9973 MOKHO OBUIO YTBEPIKIATh, YTO YAaCTOTA U3JIEJIMI BBICIIETO KA4ecTBa JICHHUT B
npeaenax (0,75:0,85).

2 . a .
Cuayyaiinas BeqMunHa uMeeT GpyHKUMIO IIoTHOCTH (X) = -, HaiiTu yHKkumIo pacrpe/e-
+x°

JIEHUS U BEPOSITHOCTH TOTO, 4TO —1 <x<] .

S BapUaHr.

I

ro

I1pu obrouke neraneii Tokaps nonyckaer 10% Gpaka. Haiftu BepositHocTh TOTO, uTo cpean 500
00TOYEHHBIX JIETANIEH OTKIOHEHHE YacTOThI OT BEPOSTHOCTH JIETAIH ObITh GPAKOBAHHOM HE
MPEBLICUT 110 abcomoTHOM Bennyune 0,05.

Bepositnocts poxaenus nesouku 0.485. [ToueMy Henb3st TPMMEHHTH HepaBeHCTBO YeGbiniesa
I OLEHKH TOro, 4To cpeu 3000 HOBOPO:KIEHHBIX JETEH YHCIIO JIeBOYEK Oy/IET NeKaTh B Mpe-
aenax 1410, 1510. Kak Haji0 M3MEHHUTE JIEBYIO IPAHHUILY, YTOOBI MOKHO GBLIO IPUMEHHTH Hepa-
BEHCTBO. [laTk oneHky o Teopeme Myaspa-Jlamnnaca.

Onna ciyyaiiHasi BeIMYHHA UMEET pacnpesieeHue Xi -2 0 1c BepostHocTsMH 0.2:
0.7:0.1. npyras umMeer GHHOMHAIBLHOE pACTIPEEIEHHE C YUCIOM HCIBITAHUH 2 U BEPOSTHOCTBHIO
yenexa (.7. CoCTaBUTh 3aKOH pacHpelesieHHsl [POU3BEAEHHUs YTUX CIIYYaHHBIX HE3aBUCHMBIX
BEJIMYMH, HAWTH MaTeMaTHYECKOE OXKUIAHHE U JUCIIEPCHIO.

. 4c
Hana Qpyukums nnornoctn  f(x) = — . Halltu u noctpouts dyHnkuuio pacnpenenenus.
e’ +e”

0 BapHaHT.

1.

2

Cnyuaiinas BeTM4MHA paciipe/ieniena no 3akony Jlammaca f(x) =a e ! ecnn A> 0. waiith a.
MOCTPOUTEL rpaguK (YHKIUH INIOTHOCTH W paclpe/ie/ieHus], HAHTH MaTeMaTHUeCcKoe OKHMaaHHe
U JIUCIIEPCHIO.

BepositHocTh TOro, uto Tpansucrop paGoraetr HopmaibHo 0.9. TTouemy Heb3s, IOJIb3YSICh He-
paBeHCTBOM YeObIlleBa. OLEHUTh BEPOSTHOCTE TOro. 4T0 M3 600 TPaH3MCTOPOB HOPMALHO pa-
Ooraror He menee 520. Kak Hao H3MEHHTL BEPXHIOIO TPAHUILY. YTOOBI 9TO CTATIO BO3MOKHBIM.
CrnenaifTe Oll€HKY /15 HOBBIX I'PaHHII.

Cpeln M31€NMH. U3roTOBIISIEMBIX HA JAHHOM CTaHKe Opak coctapisier 2%. CKONbKO W3aeHil
HAJI0 B3ATh, YTOOBI C BEPOATHOCTBIO (,9951 MOKHO GBUIO 0KHAATE, YTO YACTOTA GPAKOBAHHBIX
M3JICJIMHA OTJIMYAETCS OT BEPOSITHOCTH OIT aOCOJIIOTHOM BentnuuHe He Gostee, yem Ha (0.003.
bporeno n urpanbHpix kocTel. HaifTi 1MCIepCHIO CyMMBI 4MCiia OYKOB., KOTOPBIE MOIYT M105i-
BHTbCSl Ha BCEX BBINABIINX I'PAHSX.

3ajanus IS caMOCTOATENbHON paboThbl.

13 renepanbHON COBOKYIHOCTH N 2IEMEHTOB [IPOM3BOAMTCS BBIGOPKA 00beMa .

3anoanuTh TabmHIy GopmyJt st BHIGOPOK

M3 N IO I YHOPSAJIOYEHHBIE BBIOOPKH | HEYNOPSII0OUYEHHbIE BBI-
Oopku

C NOBTOPCHHUSAMH DJICMEH-

TOB

6e3 1o BTOPCHHSA SJIEMCH-

TOB




~ T i i N r
Bapuantsl oteetos: C,'. A", n', Cpipg

3. Mmetorest nstueek u r yacTvil. HaifuTe BEpOSTHOCTD TOTO, UTO 3aHATHI KAKHE-THO0 I Sueek B

CTaTUCTHKAX
a)MakcBesuia-bonbsimana, oTBer ....... =
6) bose-DiiniTeiiHa, OIBET ssismess p=
B) ®epmu-/lupaka. OTBET....... =

Bapuante! oteeros: 1) 1/C,", 2)C, /A", 3) /A, 4) 1/Chirt’s 5) Co/Crirt” 6) A,/0".
7)1/, 8) 1

3.. Ilyctb coObiTHs A M B omnpesiesieHbl B 0HOM M TOM e MPOCTPAHCTBE U HE SBISIIOTCS TOK/ECT-
BCHHBIMH. YIIOPAIOUMTE, UCIIONIB3YS 3HAKK =,>,< ClIeYIOIHE BEJIUYUHBI: (). p(AU B.), p(A/B).

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

a) ecad A u B HecoBMeCTHBI
0) A u B HezaBucHMBI
OTtBer:

a)

0)

4. MoxeT 11 pi KakoM-T160 3HaAYEHHH apryMeHTa

a) (hyHKIMs pacripeiesienus ObITh Gonblie | OTBET.....
0)}yHKIMS ITIOTHOCTH BEPOSATHOCTH GoJIblie | OTBET.....

B) GyHKIMs pacnpesiefieHusi ObITh OTPULIATENLHOH — OTBET. ...

r) (yHKUHMS IJIOTHOCTH BEPOSTHOCTH OBITH OTPULATENBHON . ....0TBET
OtBeT BbIOMpaAETCst U3 IBYX BAPUAHTOB 14, HET

5. Kcenyuaiinoit Benvunne X npubaBmiig oCTOAHHYIO HeCTydaiHyIo BelMyuHy a. Kak u3mensTes
€€ XapaKTePUCTHKH:

a) MaTeMaTH4YeCKOe 0KHUJaHNE OTBE T sess 61
0) aucnepcus OTBET........
B) Cpe/IHee KBaIpaTHYHOE OTBET.........

BbiOparb HykHBIN OTBET:
l) yBenumuuTCs Ha a, 2) He M3MEHHUTCA, 3)yMEHBIINTCS Ha a

0. Cnyuaitnyio Benuunny X yMHOKHIIM Ha [IOCTOSHHYIO BETHUMHY a. Kak OT 5TOro H3MeHsTCs ee

XapaKTePUCTHKH:

a) MaTEMaTHYECKOE OKUJaHUE OTBET

0) aucnepcus OTBET.....,
B) CpeZiHee KBAJAPAaTHYHOE OTBET. ; ooor e

Bribparhb HyKHBIH BapyanT:
R
1) He u3MEeHHTCS, 2) YBEIMUUTCS Ha a, 3) YBEJTHYUTCA B a pa3s, 4) yBeJIHUHTCs B @~ pas
7. YCTaHOBHTE COOTBETCTBHE MEK/y BUIOM CIYYaHHON BETHUYHHDI H €€ MATEMATHUECKUM 0KHJ1a-

HUEM

dopmyna HEIIPpCPBIBHAA | IUCKPETHAs | ciiyyalHas Be- | cilydaiiHas

MaTeMaTHYeCKOro | ciyyaiiHas CillyyaiiHass | JM4YMHA. BEJIMYMHA,

OJKHIaH U BEJIMYUHA BEJIMUMHA MUMeEIoas pac- | uMerouias
npenesaeHue pacpeneneHue
IIyaccona bepuysiu

M(X)= ZJ\‘, P,

4o
M(X)= j X/ (xX)dx




M(X)= np

M(X)= 4

BerapbTe B TabmuIly cOOTBETCTBYOMILYIO (hOPMYITY.

8. YCTaHOBHTE COOTBETCTBUE MEXK/LY BHIOM CIIy4ailHOH BEJMUYMHBI M €€ JIUcrepcueit

bopmyna nucniepcun

HelpepbIBHAs
cay4daiHas
BEJIMYMHA

JUCKpeTHAast
cllydyanHasi
BEJIMYMHA

cilyyanHas
BEJIMYMHA,
uMeronas
pacnpezene-
Hue Ilyacco-
Ha

ciy4daiHas
BEJIMYHMHA,
uMerouias
pacrpezeie-
Hue bepnyn-
M

2
(o3

= npq
o’ =1
O-z :Z(xr —/u)z])/
o’ = J‘(.\‘—/J)z‘/'(x)dx

-0

Berasbre B Tabiuiy cootBeTCTBYIONLYIO hopMyITy.

9. MakcumalbHOE 3HaYeHHE MIIOTHOCTH paclpeeieHus HOPMATbHO PACTIPEIeIeHHOMN CilydyalHOH

BEJIMYHHBI X PABHO -

Jlucnepens sToro pacnpeienenus paBHa

= &
/

47

Bapuants! oteeTOB: 4,2, 8, 16.

10. /IBe city4aiiHble BEIMYMHBI HMCIOT HOPMAJTbHbIE PACIIPEIEIICHUS C MATEMATHUECKIM OKHIIAHH-
em O u gucnepcusiMu | 4 cooTBETCTBEHHO. Y KaKoi ClTyqailHON BEIHYMHBI GOJIbIIE BEPOSIT-
HOCTb NIPUHSTH 3HAYEHHE B HHTEpBaJIe

(-1.+1).

OtBer natb He monb3ysch Tabnuuamu. OTBET BLIGPATH K3 ABYX BapuaHTOB: 1) y nepBoii. 2) y BTO-

poi

I'l.Ycranosute cootBeTcTBHE MEXKILY GOPMYIION U OIIPENICIIEHHOM 10 Hel
BEPOSITHOCTH

Gopmyna Pk.n p(ki<k<k,) p(lk-np|<go)

/()

; rue
npy

. G- =
Jx)=——1
27

i

A
/(:'*/ ,rﬂei

=np

K n-K

C .,"'p q




] 6 i \'Ty
IZ 2dx . roe
272' ,

* —np
X = —l = /
npq

2d(g), roe

<I>(g):7

] & X
p— N
127 ;,[

ky

o
Z'k!/‘ l

Ky

3aM0JHUTE COOTBETCTBYIOLIME KIETKH TaOHIIEL.

2. YcTaHOBHTE COOTBETCTBUE MEKAY BHJIOM pACIHIPEICIICHUSI U €70 MAaTEMATUYECKUM OXKHJIaHUEM

I) OMHOMMaTBLHOE pacrpejieieHHe OTBET.......
2) pacnpenenenue [Tyaccona OTBET
3) IeOMETPUYECKOe pacrpeeeHue OTBET
4) paBHOMEpHOE pacHpesie/ieHue Ha oTpeske [a.b] OTBET
5) paBHOMEpHOE paclpe/iesieHule Ha [-a, a] OTBET x5+
0) pacnpenenenue Koiu OTBET.......
7) noKa3aTelbHOE paclpe/ielieHHe ¢ TapaMeTpoM o OTBET 5vues
8) pacnpenenenne Jlamnaca OTBET......

9) HOpMalbHOE pacrpe/e/ieHHe C IapaMeTpaMi a U ¢ OTBeT ......

Bapuantbl oteetoB: np.0, ne cymectsyer, a, 0, A.q /p, 1/a. (a+b)/2

(&

- YCTaHOBHTE COOTBETCTBHE MEXKTY BUJIOM PACIIPE/IEIEHHs | €ro AnCIepeHeii

I
I') GuHOMHaIBHOE pacnpeeleHue, OTBET........
2) pacnpezenenue Ilyaccona., OTBET s\
3) reoMeTpHyYecKoe pacrpeseeHue, OTBET.......
4) paBHOMEpHOE pacripe/ie/ieHne Ha [a.b], OTBET......
5) paBHOMEpHOE paclpejieieH)e Ha [-a, a] OTBET x5 54
6) pacnpenenenue Ko, OTBET......
7) MokasaTebHOE PACIpe/Ie/ieHHE C NTapaMeTPOM « . OTBET........
8) pacnpenenenue Jlamaca, OTBET........
9) HOpMaJIbHOE paclpeesieHHe ¢ napaMeTpamMM a M o’ OTBET.......
2 2 2 , 12
Bapuantel oTBeTOB: npq.a’/3. q/p”, (b-a)7/12, e CylllecTByeT, A ,0° ,—, —
a  a
I, YcranosuTe cooTBeTcTBHE MEK Y DYHKLHEH U ee rpadukom
GyHKHUs A B C D

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

>




[_ 2o
2r o
. 1 _.\:
f(x)= 7—/ 2
2r
F(x)=
‘1,— If_zcl\
'
A) B)
717 }A A
s"iﬂ Ol \
a
Q) D)
A
A
]
— 1.
I 2 3 e

v

7.YYEBHO-METOJAUYECKOE U UH®»OPMAILIMOHHOE OBECIEYEHHUE ANC-

LHHUIIJIMHBI (MOJYJISA)

KAPTA OBECIIHEYEHHOCTH ANCHUIIIAHBI .
OCHOBHOMH U IOTIOJIHUTEJILHOW JUTEPATY PO

Ne Hassanue u BbIXOaHBIE NaHHbIE ['ogus- | Konuuectro Hanuyue B Konunuectso | Ob6ecneuen-
n/n (aBTOp, BMJ U3J1aHUS, H3JATENb- naHus JK3EMILIA- 3JIEKTPOH-HOM CTYNCHTOB, HOCTb CTY-
CTBO, U3/1aHUS, poB B 61O- 6ubnuoTeke MCTIONIb3YIO- | ICHTOB JIU-
KOJIMYECTBO CTPAHMLL) JIMOTEKE Bal'y LLMX yKa- | Tepary-poi,
YHUBEpPCHTE- 3aHHYIO JIK- %
Ta TeEpaTypy
2 3 4 5 6 7
OcHoBHast 1HTEpaTypa
Teopus BeposiTHOCTEH M MaTeMaTH- ObC «KoHcyb-
ucckas cratucTuka: Yuebuuk / K. B. TaHT CTYIEHTa»
basann. B. H. Bausikos, A. B. Py- http://www.stud ’
Kocyes. - 2-¢ w3, - M.: MUsnarenbcko- 2014 entlibrary.ru/bo 20 100%
;(()ﬁzol;eg;zoc?gopaum Jlamkos 1 K, ok/ISBN978539
4021084 .html
2 Axosnes B. I1. }uhconneB B. I1. Teo- IBC «KoHcyb-
PHUs BEPOSTHOCTEH W MaTeMaTHUecKas 2012 TRET CTVISHTES 20 100%
cratuctuka: YyebHoe nocobue / B. T )
[1. SlkoBnes. - 3-¢ u3a. - M.: Uzna- http://www.stud




TENbCKO-TOProBasi KOpnopawus
"lamikos u K, 2012, - 240 c.

entlibrary.ru/bo
ok/ISBN978539
4016363.htm]

(%)

Kouerkos E.C. Teopus peposit-
HOCTEH M MareMaTHyeckas CTaru-
crika: Yyebuuk / E.C. Kouerkos,

DBC «znanium»
http://znanium.c

~ ~ . . 0/
eIl omo7gS-16: | ) O
M.: dopym: HULL UHDPA-M, ROISHEes e
2014.-240 c.
Jonojnure/bHas JuTepaTypa
| E.H. I'yceBa Teopus sepositHocTei 3BC «KoHcyib-
H MAaTEMAaTHUYCCKas CTaTUCTHKA TaAaHT CTyﬂeHTa»
ICKTPOHHBIA pecypc]| yueb. noco- : i
line / E[? H. l"ycg:)aa.y E)S-Ic:ymzl.. cTepeo- 2011 I;tntﬁl/g,\z:);\rj/tgg 20 100%
i, - M.: ®JIMHTA ok/ISBN978597
6511927 .html
2 Knumos I".I1. Teopus BeposTHO- ObC «Koncynb-
CTel ¥ MaTemaTuueckas ctaTh- TaHT CTyJEHTa»
CTHKa. - 2-€ U3/1aHHe, UCIIPABJIEH- 2011 http:_//www.stud 20 100%
Hoe. - M.: U3aarenscTBo Moc- entlibrary.ru/bo
KOBCKOro yHusepcuteTa - 201 1. - ok/ISBN978521
368 c. - 1058460.html
3 Tiopun 1O.H., Makapos A A., DBC «KoHcyub-
Cumonoa .1 Teopus BeposT- TaHT CTyJeHTa»
HOCTEH: yueOHHUK 111 SKOHOMH- 2009 http:.//www.slud 20 100%
YECKHUX U I'YMAHUTAPHBIX CMELH- entlibrary.ru/bo
anbHocTe. - M.: MLTHMO, ok/ISBN978594
2009.- 256 c. 0575405.html
4 A.C. CononoBHukos, B.A. Ba-
Oaiiues, A.B. bpaunos Matema-
THKa B 9KOHOMMUKe. Y. OBC «KoHcyb-
3. Teopusi BEpOSATHOCTEH M MaTeM TaHT CTyAEHTa»
aTuye- ) 2008 http:.//www.stud 20 100%
CKas CTaTUCTHKA[ DEeKTPOHHbIH entlibrary.ru/bo
pecypc] : yuebnuk: B 3-x u. / A.C. ok/ISBN978527
ConoaoBuukos, B.A. Babaiiues, 9032686.html
A.B. bpaunos. - M. : ®unaHcel
v cratucTuka, 2008 — 345 ¢..
S lankun A.C. 3amauu no Bbic-
el MaTeMaTuke, Teo- OBC «KoHcyiib-
pPHH BEPOATHOCTEH, MaTeMaTHueC TaHT CTyIeHTa»
KOW CTaTUCTHKE.MaTEMaTHYECKOM 2010 http://www.stud 20 100%

Y NPOrpaMMUpPOBAHHUIO € peliie-
HUAMM [ DnekTpoHHbI pecypc] /
Wankuu A.C. - M. : Jlawko u K
2010.-432 c.

]

entlibrary.ru/bo
ok/ISBN978539
4008856.html

HMHTEpHET-PECYPCHI;

I https:/ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%B5%D0%B1%D 1 %80%

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

7%0D0%B8%D1%829%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

D0%B0
2.

8_%D1%87%D0%B8%D1%81%D0%B5%D0%BB
3. http//www.meceme.ru/free-books/pdf/alfutova.pdf

4. Buzeokypc -
www.intuit.ru/studies/courses/616/472/info
5. Tlpumepsl 1o Kypey -

http://www.exponenta.ru/educat/class/courses/student/la/examples.asp TecTbl U1 cAMOKOH-

TpoJs - fen.distant.ru/test/math/3/test-3.htm
6. y4eOHHK -
http://wwwedl.bmstu.ru/fnl/LinAlg.pdf




7. y4eOHoe nocodue -
http://www.resolventa.ru/metod/student/linalg.htm

[lepuopuueckue u3aanus:
I. Hayuno-nonynspHslit pusuko-matemarueckuit xypaan "Kpant"
http://kvant.mceme.ru/key.htm

2. Kypuan "HUssectus Poccuiickoii akanemuu nayk. Cepusi Matemarideckas’”
http://www.mathnet.ru/php/journal.phtm|?jrnid=imé&option lang=rus

3. Cubupckuit MaTeMaTHYECKHii KypHaI
http://www.emis.de/journals/SMZ/attention.htm

4. JKypuan «Maremarudeckue 3aMeTKU»
http://www.ams.org/mathscinet/search/journaldoc.html?jc=MATZA 1

5. JKypHall BBIYHCIIMTEIBHOM MaTEMATHKH U MATEMaTHUECKOH (BH3HKH.

0. Becthnk Camapckoro rocy/1apcTBeHHOrO TEXHHYECKOrO YHHBEPCHTETA. Cepus pusuko-
MaTeMaTHYeCKHUe HayKH

8. MATEPHUAJIbHO-TEXHUYECKOE OBECNEYEHUE AUCLUANJIUHBI (MOJY-
JIsD)

1. JlekuMoHHast ayIMTOPHUS C MYJIbTUMEAHHHBIM npoektopoM u [IK (ayn. 230-7).
2. AyJMTOpHS C HHTEPaKTHBHOM 0cKoi (aym. 121-7).
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_ JINCT HEPEYTBEPKIEHUWS
PABOYEN ITPOI'PAMMBI JIMCUUTIJIMHBE (MOJLY JIS51)

Pabouas 1iporpamma ojtodpena Ha ~ y4eOHbIii ro

[porokon sacenanus kadeapob No or roja
3aBeyiotuii kadepoii

Pabouas nporpamma ojgodpetia Ha ~ yueOHbIH rojt
[porokon sacenanus kageapot Noo oT roJj1a
3asejyonnit kadeapoi

Pabouas nporpamma oj100peHa Ha ~vyeOHbIiH ron
[Iporokon saceanns kageapnr No or roJia
Bapeyionuii kadeapoii

Pabouas nporpamma oj106pena Ha yUeOHbIH o
[porokon sacepanns kadepnr No oT ~roja
3aBe/yIolMi kadeapoi

Pabouas niporpamma o1odpena Ha ~yueOnbli roj
[ Iporokou sacenanus kadeapn No oT ~Tojia
3aeyiomuii kadenpoii




