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3HAaKOMCTBO C OCHOBHBIMH

1. HEJ OCBOEHUSA TUCHUITJINHBI

LIC.HI) OCBOCHUA AUCHHMILINHBI ((TCOpI/ISI BCpOﬂTHOCTeI;'I n MaTeMaTu4YeCKasa CTaTUCTHKA» — HAay4YHOC

[IpCACTaBlIICHHE O CJy4d

3amaun:

\WHEIX COOBITHSIX W BEIUYHNHAX, a4 TaKXe O MeToldax HX HCCICAOBAHUS,
104CJISIMU 1 METOAAMH MOJICIINPOBAHUS CTOXACTUICCKUX CUCTEM.

| ) w V)
®  YCBOWTH METOBI KOJMYCCTBEHHOM OLEHKY CIIy4alHBIX COOBITUH U BENIMUUH;
®  OBJIAJIETH METOJIAMH CTATHCTHYECKOTO aHAIIN3a;
® HAYUYHTHCS COJEPIKATENHHO HHTEPIPETUPOBATH (HOPMAIbHBIE PE3YIIbTATHL.

|

2. l MECTO JUCHUIIVINHBI B CTPYKTYPE OIIOII BO

Juciymmmna « Teopus BEpOSTHOCTEH ¥ MaTeMATHICCKas CTATHCTHKAY OTHOCUTCS K 0a30BOH HacTh
OIIOII noarororku Gaxamaspos o HanpasieHuto 28.03.01. «Ha"noTexHOMIOrHN 1 MUKPOCHCTEMHASL
TexHUKay», [IpepeKBU3UTHI JIMCIIMIUIMHEL: TUHEHHAs anredpa, MaTeMaTUIeCKUH aHaim3, QyHKIHOHATbHBIA

aHajin3s. |

3. HJIAHHPYEMI)IE PE3YJIBTATHI OBYUYEHUS 11O JUCIUIIMHE

|
HH&HI/IpyeMLIe PE3YJIbTATh] O6y‘~I€HI/I$[ 110 JUCHUIIIMHE, COOTHCCCHHBIC C IIJIAHUPYCMBIMU

pesynpraramu ocsoeHus OITOIT

Koa gopmupyembix KoMnerenimii

¥Yposeus ocsoenus
KOMMETennm

Ianupyembie pe3yabTaTsl 00ygenus 1o AUCUHIIHe,
XAPAKTEPUIYIOWIHE ITANLE GOPMHUPOBAHUSI KOMMETENLUNH
(MOKAZATE/IN OCBOEHMSI KOMIIETEHLIMH)

OIIK-1. CriocoGeH KOHCYITHPOBATH 1 YactuuHoe 3HaTh TEOPUIO BEPOATHOCTER W MaTEMATUYECKYIO

WCTIONA30BATh PYHAAMEHTANLHBIC 3HAHUS B CTATHCTHKY.

06J1aCTH MATEMATHECKOTO aHANN3a, Ymern HCTIONB30BATH MaTeMaTHYeCKUe

KOMIUIEKCHOTO M (h)YHKITMOHANEHOTO aHATIHU34 HHCTPYMEHTAIBHBIE CPelCTBa U1 00pabOoTKH, AHAIW3A

anre6pbl, AHATATHYECKOH FeOMETPHH, W cHcTeMaTM3amuuM  uHOpMAalMH IO TeMme

mdpepeHIMaNbEHON reomerpn@ﬂ U TOTIOJIOTHH, UCCIIEOBAHUA,

naddepeHIMANTEHBIX YPaBHERMH, JUCKPETHOH Bnagers  MeTogamMu  TEOPHM  BEPOATHOCTEH M

MaTeMaTHKK U MaTeMaTu4eckoit JIOTHKH, TeOPUH MaTeMaTHyeCKol  CTAaTUCTHKH M, KPOME  TOTO,

BEPOATHOCTEH, MATEMATHYECKOH CTATHCTHKH H Hay4YUTBCS COICPIKATENBEHO MHTEPIPETHPOBATE

CITy4aiHbIX IIPOLECCOB, YHCIESHHBIX METOMIOB, (bopManbHBIE pe3ybTATEL.

TEOPETUYECKOH MEXaHUKHU B IPO(eCCHOHATLEHOH

JeATENLHOCTH | )

OIIK-3. Crocoben npOBoum‘lL YactuuHoe 3HaTb YHUCJIOBBIE XAPAKTEPUCTUKH W PpaCIpPEACIICHUS

IKCIEPUMEHTANLHBIE UCCIIEIOBAHMA H CIy9aliHbIX BEIIMYHH; OLIEHKY MapaMeTPOB

H3MEpEeHNs, 0BpaGaThIBAT M NPEACTARIATh pacIpeieieHuit; NPOBEPKY CTAaTHCTHUECKUX [HIOTES;

NOJTy4EHHBIE JAHHBIC C YIETOM CHenMpKH OCHOBBI PErpecCHOHHOTO aHAIN3a; CTATUCTHYECKHE

METOJ0B M CPEACTB JIA36PHBIX MCCIEIOBAHUN 1 METO/IBl; + METOBI CHCTEMHOI'O aHAJIU34.

U3MEPCHUH ' YMeTb  COCTaBISITB  CXEMBI  [UIL  TPOBEACHHA
! IKCIIEpPUMEHTANBHEIX UCCIEA0BaHUM; 00pabaThiBaTh,
| aHATU3UPOBATS, IIPEACTABIISITE " oopMAITL
! PE3YJIbTAThl IKCIEPUMEHTANBHBIX UCCIIEN0BAHUN;

I BrapeTs XapakTepHCTHK; HAaBBIKAMH  BBLIIIOJHEHUA
' w3MepeHnii, o0paboTKH JaHHBIX H3MEPHUTENbHbIX
HaboJeHUH, TOJYYeHMS pEe3yJIbTATOB W3MEPCHUA M
I OLEHKH ITOIPEHIHOCTEH; COBPEMEHHBIMH METOJAMH M
‘ CPEACTBAMM WM3MEPCHHA, TIOBEPKH M KOHTPOJA C
MCIOJB30BAHMEM MHPOPMAIMOHHBIX CHCTEM
K-1 ‘ YacTuuHOE 3HaTh; QU3NYCCKUE U MATEMATHUECKUE 3aKOHb] U

Cnoco6eH mpoBOIUTb PHIHKO-MAaTEMATUIECKOE
MOJENMPOBAHUE KCCIIELYEMbIX MPOLIECCOB
HAHOTEXHOIOTNH 1 06BEKTOB HAHO- 1
MHKPOCHCTEMHOMN TEXHUKM C HCIIOIB30BAHUEM
COBPEMEHHBIX KOMHLmTeprwl: TEXHOJIOTHH

Mojenn GU3MIECKUX MPOIECCOB, JISHALINX B OCHOBE
IPUHIHIOB JEHCTBHS 00BEKTOB HAHOTEXHOJIOTUN 1
MUKPOCHCTEMHON TeXHHUKH;

YMeTh: pemarth 3a1a4n, UCTIONb30BATh
MaTeMaTHUECKUi alnapaT ¥ YACIEHHBIE METO/IBI
KOMITBIOTEPHOTO MOJIENIUPOBAHNS 00BEKTOR
HAHOTCXHOJIOTHM ¥ MUKPOCHCTEMHON TEXHUKH;
Biiagers: MaTeMaTUYeCKHM alllapaToM ¢ METOAaMU
KOMITBIOTEPHBIX  TEXHOJIOTMH I MOZENTMPOBAHUS
OOBEKTOB  HAHOTEXHOJOTHH W MHMKPOCHCTEMHOM
TEXHHKH;




4. OBBLEM M CTPYKTYPA JTUCTTUIIJIMHDBI

TpynoeMKoCTh MUCIMIUIMHBL COCTABNISET 5 3a4eTHRIX euHuL, 180 yacos.

| Dopvib
OGnem TCK I:uero
yueGHo#H Y
KOHTPOSISt
paGoTnl,
c yCrneBaeMoCTH
Buasl yueOHoit paboThl, BKAYAR (no neoeanm
NpHMCHEHNE
CAMOCTOSTENbHYI0 paboTy CTYAEHTOB % cemecnipa)
H TPYA0EMKOCTD (B yacax hopma
pyA ( ) HITEPAKTHB bop
HPOMEIKYTOTHO
HBIX i

MeToa0B
aTTecTauun
(B yacax/

Ne Pazaen (Tema) %) (no cemecmp)

n/n ANCUH TN

CemecTp
Hepens cemecTpa

Jlexuun
[IpakTu4eckue 3aHATHSA
JlaGopaTopHbie padoTsl

CpC

—F

JsleMeHTapHas TEOPH
BEpPOATHOCTEN

Ipenmer TCOPHH
BEPOATHOCTEH.
1 BepositHoCcTHas MOJIETE 3 1-2 4 4 5 4 (50%)
JKCIEePUMEHTa C KOHEGUHBIM
YHCIIOM HCXO/I0B.

HexoTopble, OTIHYHBIE OT
KIaccH4yeckol, Molelu M
2 | pacnpezeneHus | 3 3 2 2 5 2 (50%)
(buHOMWHAJBHOE, |

rEOMETPUYECKOE U IPY[HE)

VYcnosHad BEPOSATHOCTE,
dopmysna Baiteca, anpyopHas
" arnocTepuopHas
BEPOATHOCTS, dbapmyna
HONTHOH BEPOSTHOCTH,
HE3ABUCHMBIE COOBITHS,

3 4-5 4 4 5 2 (50%)

[TpocTrle cly4aitple
BEIMYMHBI  (C  KOHE4HBIM
4 | uncrnom 3Havenui). | 3 5-6 2 2 5 2 (50%)
Yuc/0BbIE  XapaKTEPHCTHKH.
Hepasenctro Hebbimiepa.

PeliTunr-
KOHTpOJIB |

Cxema Bep'}(yﬂnm.
IlpenesnbHble TEOPEMBI]

3aKOH  OOJBINHX  MHCET,
JIOKATLHAS pegIbHas
Teopema, WHTerpaibHasd
npenenbHas T¢OpeMa
Myaspa-Jlamaca, Tgopema
ITyaccona.

3 7 2 2 6 2 (50%)

OneHka BEpOATHOCTH yCIiexa
B cxeme Bbepuymiu
(HecMelueHHas
3(ppeKTHUBHAsA, HEPABEHCTBO
Pao-Kpamepa,
LOBEPUTENbHbIE HHTEPRAJIBI)

3 8 2 2 5 2 (50%)

2 | Cayuaiinsle BETHYHHbBI

Axkcnomarnka Kosimoroposa.
Vi3sMepHuMEIe TPOCTPAHCTBA.

Crroco0bl 33/1aHMA
BEPOATHOCTHBIX ~ Mep  Ha
W3MEPUMBIX TpPOCTPAaHCTBAX.
Obmee oInpeneaeHne

3 | 89 2 2 5 2 (50%)




CIyqaiHOM BEIUMHEL |

Wnrerpan Jle6era. ()6mee
oIpeneNeHye |

MaTeMATU4ECKOTO OKHMIAHMs
W ero cBoicTBa (Teop MBI O
HEPABEHCTBAX 0
TIPEEbHBIX nepexouax o
3HAKOM  MATEeMaTHU¢CKOTO
OKUIAHUA) |

9-10

2 (50%)

VCIIOBHBIE  BEPOSITHOGTH W
YCJIOBHBIE MaTeMaTVl’jeCKI/Ie
OKUJIAHUA OTHOCHTEJIBHO
O -anredp. |

11

2 (50%)

10

Pacnpenenenns cnyt{:;mm,xx
BEJIAYNH; dyHKUMS
PacIpeAeNIeHUs, IU10THOCTb
pacnpeaeseHus (8
OAHOMEPHOM | %}
MHOTOMEPHOM cn)jqaﬂx)
HopwmarHoe pacnipeselienne

12

2 (50%)

Peiftunr-
KOHTPOJIB 2

11

IlpovzBonsine | "
XapaKkTepUCTHICCKUE
dyHKIHN.

13

2 (50%)

12

LleHTpansyas HpeI[E%JILHa}I
TeopeMa IS HE3aBHCHMBIX
O[IMHAKOBO pacnpeuenﬁ:Hme
CIIy4alHBIX BEJIMYHH. |

14

2 (50%)

JJIeMEHTb!
MaTeMaTUYeCKOH ‘
CTATUCTUKH

13

OCHOBHbl€ TIOHATHS U JanaUy
MaTeMaTH4eCKoit
CTATHCTHKH.

BhiGopka,  aMmmpHyeckas
dyHkuns pacnipesenenus u
IMIIAPHUECKHE MOMEHTBL.

15

2 (50%)

14

3amaua OLICHHBAHHS
HEU3BECTHRIX  I1apaMeTpOB
pacnpenenenus. IToctpoenne
TOUEUHBIX M WHTEPBAJIbHBIX
OLIEHOK. |

16

2 (50%)

15

3apaua CTaTHCTI/F‘IeCKOI\/'l
NpOBEPKH THITOTE3.
Kpwurepuu cornacus

2 (50%)

16

KoppensunonHo-
PErpecCHOHHEIE 3az[aq14'

17-18

2 (50%)

Petitunr-
KOHTPOJIb 3

Beero 3a 3 cemectp |

36

36

81

36 (50 %)

OKk3amen
(27)

Hroro no gucumniivie

36

36

81

36 (50 %)

OK3amMeH
(27)

Maxcsenna-bBosiiMana,
BEIHUMAHHEM M IapOB I/I3‘ YPHBI C N IIapaMHu.

Pazngen 1. Dnemenr:
Tema

IpHASI TEOPUSI BEPOSITHOCTEH
1-2. HpeHMieT TEOPHH  BEPOSTHOCTEH,
IpocrpancTBO SﬂeMeHTapHHX UCXO/IOB, BEPOSATHOCTHAS HHTEPIPETAIIMS MHOXECTBA ¥ OIlepalliil Haj
MHoOkecTBamu. IlonsTue HLCOBMGCTHBIX coOpITuil. HexoToprie KIaccHYecKue MOJICNTH U pacipeieseHus.
BepoATHOCTHAS MOZENH IKEICPAMEHTA ¢ KOHEUHBIM THCIIOM HCXOJ[0B: BBIOOp € BO3BpalennemM, BeI6op 6e3
BO3BpALLCHUS, ynopsszqu!HLm U HeynopsjodeHnbid. Iloxcder uucna snementapubix ucxomos. CTpykTypa
IIPOCTPANCTBA JJIEMEHTAPHBIX MCXOJOB B 3a7ade Pa3MCIICHH
¢TaTHCTHKa Boze-DtipmTeiina,

[Toctpoenne

CTaTUCTHUKA

Copeprkanne JIEKITHOHHBIX 3aHATHH 110 JUCHUILINHE

BCPOATHOCTHOI'O IIPOCTPaHCTBA.

m IapoB IO n syekaM (CTaTHCTHKA
®epmu-/upaka),

JlyaJlu3M




BosnukHOBeHHE OWHOMHATEHOTO W MYJBTHHOMHAIBHOTO (TIONMHOMHAIBHOIO) paclpeleleHuil B
3ajauax  BBIOOpA C BO3BpalleHneM. BO3HUKHOBEHME TI'€OMETPUYECKOr0 H THIEPreOMETPHIECKOrO
pacIipeieJIeHuH B 3a/1auax BeI0opa Oe3 BO3BpallcHUH,

["'eomeTpuyeckas MOJICITb BEPOITHOCTHOTO IIPOCTPAHCTRA. 3aada o Berpeue. Ilapanokxe beprpana.

Tema 3. YcnosHas | BeposTHOCTB, (GopMyna baifeca, anpuopHas M anmocTepuopHas BepOATHOCTD,
bopmyna noHoi BepOﬂTl;i()C’{‘H, He3aBuCcUMBIE cOObITHS. OlpeesicHHe HE3aBUCHMBIX B COBOKYIHOCTH
coburruit. Tpumepnr. Cxema bepuyium, pacnpeneneHue bepryium, OWHOMHAIBHOE paclpesielieHueE.
Croenuduka BepoSTHOCTHOI'O IIPOCTPAHCTBA JUISl CEPUHU HE3ABUCUMBIX HCIIBITAHUH,

Tema 4-6. Ilpoctble cnydaifHple BeMUYHHH (C KOHEUHBIM UHCIOM 3HaudeHuil). UmcioBele
xapaktepuctuku. HepasenctBo YeOGpimena. Cxema beprymmu. Ilpenesnbneie TeopeMbl: 3aKoH OOIBIIMX
yrcell, JIOKaNbHAs MpeaeiibHas TeopeMa, MHTerpaibHas IpeacibHas Teopema Myaspa-Jlannaca, Teopema
Ilyaccona. Onenka BeposSTHOCTH ycmexa B cxeme bepHymmu (HecMmemmeHHas 3QQeKTUBHAs], HEPABEHCTBO
Pao-Kpamepa, noBepuTeIbHEIC HHTEPBATIHI)

Pazgen 2. Cnyqai‘nﬁme BEJIHYUHLI.

Tema 7-9. Axcuomaruka Konmoropora. M3mepumble mnpocTpancTBa. Anredbpel M O -anreOpsl.
TeopeMbl 0 CYIECTBOBAHHU HAMMEHBIICH anreOpsl U O -areOphl, COAEPIKAIMUX MHOXKECTBA U3 3aJIaHHO
cuctembr MHOXECTB, [locTpoenue Gopenesckoii o -anrebprt B R, R" . Crioco6s! 3a1anus BepOsTHOCTHBIX
MEp Ha W3MCPHUMBIX TIPOCTpaHcTBax (TeopeMbl 00 OKBMBAJEHTHOCTH AKCHOM QJUIUTHBHOCTH U
HETPEPEIBHOCTH BEPOSTHOCTH, O IPOAOIKEHHE MEPhI, O COOTBETCTBUH MEJK/LY BEPOSTHOCTHBIMU MEPAMU H
byuxuusimu pactpenenetiis). [Ipumepsl. OOmee onpeneiieHue cirydaidiHod Besnnuunsl, Murerpan Jlebera.
O6miee ornpe/ie/icHHe MaTeMaTH4ecKOoro OXHUAAHHUS M ero CBOHCTBAa (TeOpeMBI O HEPABEHCTBAX M O
IpeJIeIbHBIX [epexXoIax | MOoJ 3HAKOM MAaTeMaTW4YecKOro OKujlaHus). PasHple BHABI CXOAMMOCTH
TIOCJIC/IOBATCIILHOCTH CJIyMaliHbIX BEJNIMYMH (110 BEPOSTHOCTH, ¢ BEPOSITHOCTHIO 1, MO paclpeleNeHuo).
Y cnoBHBEIE BEPOSATHOCTH U [yCIOBHBIC MAaTEMAaTHUECKUE OXKHIAHUS OTHOCHTENBHO O -ajreop.

Tema 10. Pacnpenenenus ciydaliHpIX — BENHYMH: (YHKIHS — paclpeleNeHus, IJOTHOCTb
pacrpenenieHdst (B OZHOMEPHOM M MHOTOMEpHOM ciydasx). IIpumepwl pacmpenenenuii. Hopmanbhoe
pacIpesicneHue. '

Tema 11-12. ITpousBojisinue U xapakrepucTuueckue QpyHKUHUHA. OnpeneneHus, CBOUCTBA, IPUMEPEL
LenTpanbHas npeaeabHast reopema Julst HE3aBUCUMBIX OJIMHAKOBO PACIIPEICIICHHBIX CIYYalHbIX BEJIUYMH.

Paznen 3. DeMeHTHI MATEMATHYECKOH CTATHCTHKH,

Tema 13. OcHOBHbIE TOHATHS U 3a7audl MaTeMaTU4ecKoil crarvcruku. BuiOopka, sMmupuyecKas
(pyHKIHs pactpeieSIeHuUs i SMIIMPUIECKUE MOMEHTEL.

Tema 14. 3ajaua |OLEHWBAHMS HEW3BECTHBIX MNApaMeTPoB pachpefeienns. CBOMCTBA ONEHOK
(HecMenleHHOCTh, 3((eKTMBHOCTE U COCTOSITENIbHOCTH), METOJIbl 1IocTpoeHUs. [locTpoeHne TOUEUHBIX U
WHTEPBAILHBIX OINCHOK. Pacmpenmenenms «xu-kBagpar», CTwlosienTa, ®umepa-Cremekopa. Teopema
Ounepa.

Tema 15. 3amaua craructudeckoil nmposepku runore3. Omubku [ u II pona. Ilonsarre momuocTH
kpuTepus. [IpaMephl cTaTHCTHIECKHUX THIIOTE3 O IIaPAMETPaxX PaclpeNcICHHs, U O 3aKOHAX PACIPEICIEHNs,
Kpurepnu cornacus. '

Tema 16. KoppessMOHHO-perpeccHOHHbIE 3ajaun. Jlunefinas perpeccus. OLEHKH MeTona
HAMMEHBIIUX KBAJPaTOB.

Conep:xkandae NPaAaKTHYECKUX 3AHATHH MO AUMCIHUTLIHHE

Pazzmen 1. DnemenTapHasi TEOPHS BEPOATHOCTEMH
Temer 1-6. Pemenng 3amad.

Pazpen 2. Cnyuakinbie BeJIMIHHBI

Temrnr 7-12. Pemenne 3amad.

Pasjien 3. DaeMenThl MATEMATHYECKOH CTATHCTHKHA
Temer 13-16. Peruenne 3anay.

| S. OBPA3OBATEJILHBIE TEXHOJIOT T

B mpenomaBannu| jucnMIUIAHBL  «Teopust BeposTHOCTEW ¢ MaTeMaTH4yecKas CTaTHCTHUKA»
HCIIONB3YIOTCS pasHooOpasHble 00pa3oBaTeIbHbIe TEXHONOTHH KaK TPAIUIMOHHBIE, TaK U C IPUMEHEHHEM
AKTUBHBIX ¥ HHTEPAKTHBHBLIX MCTOJOB 00YyUICHHUSI.

AXTUBHBIC ¥ MHTEPAKTHUBHBIE METO/IbI O0YUECHHUS:

® UHTCPaKTUBHBIC JIEKIUH (II0 BCEM TEMAM).



6. OLIEHOYHBIE CPEJACTBA JIUISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IIPOMEKYTOUYHOMN ATTECTAIIMN 10 UTOI'AM OCBOEHMS JUCIIAILIMHBI U
YYEBHO-METOJUYECKOE OBECIIEUEHUE CAMOCTOSTEJbHOU PABOTEI
CTYAEHTOB

Texkymmii KOHTPOJAb YCII¢BAEMOCTH

Peitrunr-konrposn Nel
KOIITPOJ‘IBHaH padota Nel «DnemenTapHasi TEOpUsl BEPOSITHOCTEN»
Bapuanrt 1

1. Ha crennaxe B Oubnmoreke croaT 15 y4eOHMKOB, NpU4éM IAThL U3 HUX B IEPEIIETE.
bubauorekaps Oepér Haynady Tpu ydeOHMKa. Haifjiute BEpOSITHOCTH TOTO, UTO XOTs OBl OJUH M3 B3ATHIX
y4eGHHKOB OKAXETCS B HIEPEIETE.

2. ITo menn 1pOU3BOJAT 5 BBICTPENOB C BEPOSTHOCTBIO IOTANAHHS B IICIb 0,75. Hatinute
BEPOSATHOCTE: &) POBHO 4eThIpEX momananuit, 6) He MeHee 4eThIpEX T1011a/[aHuil, B) MEHEeE TPEX Nonatanni.

3. B marasus Ha mpoaaxky MOCTYIUIN XOJIOMIBHUKKA ¢ TPEX 3aBooB. IIpogykius ¢ mepBoro
3aBojia cojiepxuT 10% X0ioMIpHUKOB ¢ AedhexkToM, BToporo — 15% u Tpethero — 5%. KakoBa BEpoSITHOCTS
nproOpereHus ncnpaBHoréo XOJIONUITFHUKA, €CTU B Mara3uH MOCTYIHJIO 25 XOJIOJIMJIBHUKOB C IIEPBOTO
3aBoza, 40 — co BTOporo u 35 — ¢ TpeTbero?

4. KaxoBa BepOSITHOCTE TOTO, YTO CyMMa IBYX HayTaJ B3ATHIX MOJIOKUTEIBHBIX YUCEN, KaXKI0¢
M3 KOTOPBIX He OOJBIIIE TPEX, HE IIPEB30HIET TpeX, a MX NpousBeAeHHe OyneT He Oonple 27

5. Tenedonnas cranius odcnyxupaet 1000 abonenToB. B Teuenue yaca 060l aOOHEHT HE3ABUCUMO
OT OCTAJILHBIX MOXET cAe/laTh BhI3OB ¢ BepositHOocThIO 0,005. Tpebyercs HaliTH BEPOSITHOCTH TOIO, YTO B
TeueHune gaca OplIo He 0oJice 3 BEI3OBOB.

Peiirnar-konTposn Ne2
KonTponraas pabota Ne2 «CrnygaifHble BETHINHBD
Bapuanr 1

1. IlynKT oXpaHbl CBSA3aH C TPeMsl OXpaHAEMBIMH 00beKTaMH. BeposTHOCTE MOCTYILIEHHs CHTHATA C
sTHX 00BeKTOB coctaniser 0,2, 0,3 u 0,6, COOTBETCTBCHHO,

CocTaBUTh 3aKOH pACIPE/IEICHUs CIly4alHON BeJIMYUHBI — YHcia OOBEKTOB, C KOTOPBIX IOCTYIIUT
CUTHAI.

Haiitn MaTemaTigeckoe 03KUJIaHUE M TUCIIEPCHIO 3TOU CIy4yailHON BETMUUHBEL.

2. IInoTHOCT BEpOSATHOCTH CIIy4allHOM BEIUYHMHE] X UMEET BUJ:

?Q Bpux<d,
i,?_;'{ |l o
@13@;—‘;&—3{” e
E.
iﬂ* B> B

Haiitu: a) napametp b; 0) mareMaruueckoe OXWIIAHUE U JUCIIEPCHIO CIIyHaliHON BElIUYMHBI X,

3. Cymma BkJIama kjiuenta cOeperarelibHOro OaHKa — 9TO CllydaiiHas BEJIUYHHA ¢ MaTeMaTHYCCKUM
oxxunanueM 15 Teic. py06. u nucnepcuein 0,4. Mcnonb3ys HepaBencTBo UebbleBa, OLIGHUTH BEPOSITHOCTH
TOTO, YTO CyMMa BKJIaaa Imynaqy B3SITOTO BKJIQJUHKA OyAeT 3aKimoueHa B rpanumax ot 14 teic. py0. mo 16
TEIC. pyO.

4. X — HOpMaJIBHO paclipefeNnéHHas cliydaifHasi BelIMYrHa ¢ napamerpamu a = 5, ¢ = 1. Haiiti P(4 <X
<6).

5. Ciryuaiinas BesimuuHa (X, Y) IpUHHMAeT 3Ha4eHUs B TpeyroiabHuke X > 0,y > 0, x +y <1 ¢
PaBHOMEPHOH IIIOTHOCTEI). BEMUCTUTE K0dDPUITHEHT KOPPEIAIIH.



PeriTuar-koHnTpoas Neld
KonTponsHas padota Ne3 «3neMeHTh MaTeMaTUYECKOM CTaTUCTUKI

Bapwuanr 1

3agava 1.

l. HpeﬂCTaBH’ﬂL HCXOJHYIO BRIOOPKY B BUJE CTATHCTHYECKOI'O Pslia U H300pa3UTh ero
rpadugecku. IIpuBecTd rpadmK SMIUPUIECCKON QYHKITAN PacIIpe/ICIICHHUSL.

2. OIpeseIuTh MOJLy ¥ MCIHANY.

3. OmpeneuTh TOYCUHbIE OIIEHKH I CPEHET0 apu(hMETHUECKOTO, IUCIICPCHH,
CPEIHEKBAAPATHYECKOTO OTKIOHEHHSL.

4. Onpenenuﬁb MHTEPBAIBHBIC OTICHKY JUIT MATEMaTHUECKOTO OKUJIAaHUS C YPOBHSIMHU

saayumoctd o, = 0,05 1 o= 0,01.
BapuanTel 3a/1annii:

Nel 50.0;61.7;72.1; 80.9; 90.9; 51.2; 61.9; 73.4; 81.3; 91.3; 52.7;
62.8;74.5; 82.4; 92.1";; 63.7,76.7, 82.9; 64.0; 77.7; 83.7; 66.1;
64.1; 78.1; 65.8; 65.2; 79.8; 66.1; 68.5; 66.8; 67.4; 70.1.

3ajgaua 2

C nenwio onpeﬂeneé]-msl cpenHeil MPOJOIDKUTEILHOCTH OOCIYKUBAHHUSI KJIMEHTOB B IEHCHOHHOM
domnye, uMCIO KIMEHTOB| KOTOPOIO OYEHbL BEIHKO, IO cXeMe COOCTBEHHO-cIydalHnol OGecrnoBTopHOMN
BBIOOPKH [IPOBEIICHO 06CH¢HOBaHHe 100 xkimenToB. Pe3ynsTarsl 00CeI0BAHUS IIPE/ICTABIICHBI B TabHIIe:

Bpewms o6cn§/>KI/IBaHH${, MuH, |<2|2-4[4-6|6-8|8-10|10-12 | >12 | Utoro

Yncno KIHEHTOB 6 |10 21|39 15 6 3 100

Wcnonssyst X -kpurepuil |[lupcona, ma yposHe 3HaummoctH 0,05 MPOBEPHTL THIIOTE3y O TOM, HTO
ciydaiiHas BelM4YMHA X—| BpeMsl OOCHY)XMBaHUS KIHEHTOB — pachpejeficHa M0 HOPMaJLHOMY 3aKOHY.
IlocTpouTs Ha OJHOM YEpPTEKE TUCTOrPAMMY 3MIIMPUYECKOTO pACHpeleNicHUS U COOTBETCTBYIONIYIO
HOPMAIBHYIO KPUBYIO.

ITpoMexyTOqHAS ATTECTALUSA 10 HTOraM OCBOEHUN IMCIMILIMHBI (JK3aMeH)
Bonpocs! k 3x3ameny

Yacre 1. dieMenTapHast reopysi BepOATHOCTEIA.
1) Ilpenmer Teopru BepOSITHOCTEH, J1Ba IIpH3HAKA CIYYAHOrO SIBJIEHHS, MOCTYIAT TEOPHHM BEPOSTHOCTEH.
I Iprmepsl IOCTPOEHNS MPOCTPAHCTB 37IEMEHTAPHBIX HCXOJIOB.
2) BeposiTHOCTHOE MHpPOCTPaHCTBO B 3ajade BbIOOpa € BO3BpAIllCHHEM: HA0OP YHOPSIOUEHHBIH U
HEYNOPSAOYCHHEIH.
3) BeposiTHOCTHOE HpPOCTPAHCTBO B 3ajaue BbiOOpa Oe3 BO3BpaIleHHs:: HA0Op YHOPSIOYCHHLIH U
HEYNOPSIOUSHHBIH. _
4) BeposITHOCTHOE IMPOCTNAHCTBO B 33Jjaue pa3MelIlleHUs] Pa3IMuuMBIX YaCTHUI] 10 YPOBHSIM: pasMelIeHUE ¢
sanperoM U 6e3 sanpera. (TarucTnka Makcsesa-BonbiMana.
5) BepoaTHOCTHOE IPOCTPAHCTBO B 3a/1a4€ PasMeINeHus] HePa3InIMMbIX YACTHIL IO YPOBHIM: pasMelleHne
¢ 3arperoM u 6e3 3anpeta. Cratiuctuxu Bose-Durnreiina u Gepmu-Jupaka.
6) Iousarue cnyuaiiHoro cOOBITUS, OTIepAIlUU HAJl COOBITHSIMH,
7) Onpenenenne anreGpsl © O —anreOpel COGBITUH, Teopema o CYIIECTBOBAHUM HAWMCHBIICH aireOphn
(o —anrebpsl), conepraneii 3ajanHble COOBITHSL.
8) Onpenenenue anrebpsl u O —anreGpsl COGBITHIA, JOKA3aTh, YTO CHCTEMA COOBITHI, coJieprKarmas
JIOCTOBEPHOE COBBITHE, 3AMKHYTAs OTHOCHTENHHO ONCPAIH OOBCAMHEHHS ¥ JOMOJHEHHS, 00pasyer
anrebpy (o —anrebpy). |



9) Onpenenenne BEpOATHOCTHOM MEpPBI, BEPOSITHOCTh CYMMBI COOBITHI (JUISI HECOBMECTHBIX COOBITHIL ¥ JUIs
Mpou3BoNbHEIX ). Ob1mas Gopmya.

10)  Oupenenenue BepOATHOCTHOM MEPBL, IPUMEPBI KIIACCUUECKON M TeOMETPUICCKON BEPOSTHOCTEN.

11)  Tlapamoxc Beprpana.

12)  IlpmmMepsr KOHEUHBIX BEPOATHOCTHBIX IIPOCTPAHCTB (OHHOMHAIBHOE M IIOJMHOMHUAIBHOE
pacipeseNIeHus], THIIEPreOMETPHUECKOE)

13)  Ompenenenne ycioBHOM BEPOITHOCTH, €€ CBOMCTRA.

14) BeposTHOCTE MPOM3BENCHHUS IIPOU3BOJIBHBIX COOBITHH, 06mmas Gopmyia, hopmyiia Baiteca.

15) . lloynas rpyuma coObITuii, popMyJia MOHOM BEPOITHOCTH.

16) [onnas rpymmna Ct)bbsz.iﬁ, IIOHSTHE ALPHOPHOH M allOCTEPHOPHOU BeposTHOCTEH, Teopema Balieca.
17) Onpenenenue 7 [HE3aBHCUMBIX B COBOKYIHOCTH COOHITHiH. JloKasaTh, 4YTO W3 IO MapHOIf
HE3aBUCHMOCTH HE CIICAYeT HE3aBUCHMOCTE B COBOKYITHOCTH.

18)  * Tlpsmoe mpou3BeICHHE BCPOATHOCTHBIX IPOCTPAHCTB KaK CIICIMATEHOE BEPOSTHOCTHOE
IIPOCTPAHCTBO, CBA3aHHOE ¢ HE3aBUCUMBIMH COOBITHSIMH.

19) Cxema DBepHymmn: TpaIuiMOHHAS NOCTAHOBKA 3aJaddl W IIOCTPOEHHUE  BEPOSITHOCTHOI'O
IIPOCTPAHCTRA.
20) Cxema bepmymmu, JlokanpHas M HHTErpambHas NpeenbHbE TeopeMbl Myaspa — Jlammaca.

HepasenctBo beppu — Decena.
21) Cxema bepraymim. j"lpeﬂenf,Haﬁ Teopema Ilyaccona. Hepasenctso [Ipoxoposa.

Yacerse 2. Ciryuaiinble BeJUYHHDI.

1) Onpenenerne cnyyaltHOH BENMUMHBI M CBS3QHHBIX C HEH TOHATHH: PAaCIpENCICHHS H GbyHKIIAR
pacIpeieeHus.

2) Jluckperubie cnyqaﬁHLie BCJIMYMHBI, 3aKOHBI paCIpefie/icHUs, IpUMeEpHl (pacupenencuue bepuymm,
OHHOMMAJIBHOE pacIpejeneHue, pacnpeaenenne [lyaccona).

3) Maremarnueckoe 0XKUJ[aHIe TUCKPETHON CITy4aiiHOH BETMYHHEBI ¥ €I'o CBOMCTBA.

4) Marematnueckoe OJKHIAHNC THCKPETHOW CIIydaiflHON BEeMYMHEI, MMCIOLIEH pacupeeienne bepHym,
OuHOMHANBHOE paclpene¢Hue, pacupeaecicuue Ilyaccona.

5) Jlucmepcust w0 CpelHEKBAAPATHYCCKOES OTKIOHCHWE JIMCKPETHOM ClydaifHOM BEJMYMHEL CBOHCTBA
JUCTIepCHH, !

6) Ompenenenne HE3aBUCHMBIX CIIYYallHBIX BeIMUMH, MareMaTHuecKoe OKHIaHKe IIPOM3BENIEHUS U
JUCIEPCHS CYMMBI HE3ABHCUMBIX CIIy4aiHBIX BEJIUYMH.

7) Ompenenenue KopapHallky, CBA3b MEXKAY HE3aBHCUMOCTBIO CIyYaiHbIX BEIHUYHH M PABEHCTBOM HYITIO
KOBapHUaIuy.

8) Onpenenenne xoadduumenta koppessiun. JJokasats yTBepIKeHAE:

p(é:l fz)zl & g =ag, te.

9) lucriepcus  ClUydaifioii  BEJIMYAHBL,  HMEIOMICH pacnpenesncnue  bepHymmu,  OuHOMMAJIbHOE
pacIpeseIeHue., |

10)  Jucnepens ciydaiiioit Benmmunssl, uMetomelt pacripeaenenue Iyaccona.

11)  Jlemma MapkoBa, nepaBeHcTBo Yebbimiena, paBmio "Tpex o'

12)  AGcomoTHO HenpepBIBHBIE CllyuYaliHbIC BETMYMHEL CBOWCTRA TIOTHOCTH pacupeieneHus.

13)  PasHoMepHOe pacmpeesncHue: [UIOTHOCTE M (DYHKIHS DACIPENEIICHUS C rpaduxamu. Ywucirossle
XapaKTePUCTHKH, '

14)  Pacnpenenecune Ko u ero oco6eHnocTy.

15)  HopmansHoe pacnpegeneHHe: IUNIOTHOCTE W (yHKIMS pacrpenesicHust ¢ rpapukamu. CMbICH
[IapaMeTpoB paclpeeaeHusl.

16) ~ MHOroMepele  JMCKpETHBIE — CiydaiiHble —BENMYHHBI  ONpPEACICHHC, COBMECTHBIE  3aKOH
pacrpe/ielienus, OJHOMEPHbIC H YCIOBHbIC 3AKOHBI PACTIPEICIICHELS.



17)  AOCOmMOTHO HempephIBHBEIE [BYMCPHBIC BEJMYHMHBI JBYMEpHAas, OJHOMEDHBIC H YCIOBHBIC
IUIOTHOCTH pacripeesieHus

18)  IInoTHOCTH OBYMEPHOTO HOPMATBHOTO PACIPEEIICHUS, CMBIC/ APaMETPOB pacipe/ieIeHus.

19)  *CoBMeCTHAs IIOTHOCTH [BYX HE3aBHCHMBIX HOPMAIBHO PACIPE/ICTICHHBIX CIIYYailHbIX BETHYUMH.

Jlokasarh yTBEp)KICHHUE:| €Cl JIBYMEpHas CliydaiiHas BeIWYIMHA (fl §2) UMEET HOPMAaNBHOE

pacnpenenenne 1 cov(&, £,)=0,10 & &, - HE3aBUCHMBIC CITyYaHHEIE BEIMTHHEL

20)  DyHKUMYU cayyalHBIX BEJIHYWH, (OPMYIIa I HOBOM INIOTHOCTH pacipeie/icHus.

21)  IInoTHOCTH CyMMBI HE3aBHCUMBIX CIIyYaifHBIX BEJTHUHH.

22)  llpoussopsiiue GYHKIUA: ONpPE/ICICHHE, IPUMEPBI U CBOKCTBA.

23)  llpousBopsaimue GyHKIUN: BEIYUCIICHUE (PAKTOPUATBHBIX MOMEHTOB, TIPHMEPHL,

24)  IlpousBoysinue GyHKIUN CYMMBI HE3aBUCHMBIX CIIydallHBIX BenuuuH. JloKa3aTenscTBO mpeie/ibHOM
teopembl [lyaccona ¢ ucronibp30BaHueM MPOU3BOASIINX (hYHKIIHH,

25)  OmpeneneHue XxapakTepUCTUYCCKON QYHKIUHY CIIyYaHON BEITHUUHBI, IIPUMEPHIL.

26)  XapaxrepucTrueckas GyHKIWS paBHOMEPHOTO PacIIpeNe/IeHu.

27)  Xapaxrepuctrueckast QYHKITHS HOPMAJIBHOTO PACTIPE/ICIICHHSL.

§I’I

MOMCHTEI cnyqaﬁHoﬁ BeJ'lP]'i‘II/IHBI, pacnpeneneHHop"I 10 HOpMAJILHOMY 3aKOHY.

28 Hcronn3yss paBeHCTBO (¢ =i*M ", mig Bcex k<n M < oo, Hafitm uenrpajinunie
yi p P -0 I

29)  Jloxasarh, dTO | CyMMa HE3aBHCHMBIX  CIyYaiHBIX  BEJMYMH, HMEIOIIMX  HOPMAalbHOE
pacIipeielieHIe pacnpeie/ieHa HOpMaIbHO

30)  3akon GOJNBINKX YHCEN.

31)  Ilenrpanbnas mpeacibHas TeopeMa.

Yacrs 3. DiIeMEHTHI MATEMATHYECKON CTATHCTHKH,

1) ITonsatre BBIOOPKH, HOIUIOHBL YACTOT M OTHOCHUTENBHBIX YACTOT, T'MCTOrPaMMa M OMIHMpPHHCCKAs
(byHKIIUS pacmipeneicHus.

2) IonsTHE O CTATHCTHUEECKOM OIEHKE TApaMEeTPOB, CBOMCTBA OLIEHOK (COCTOATENLHOCTD, HECMEIIEHHOCTD,
3 PEeKTHBHOCTS).

3) Ouenka BeposTHOCTH "ycnexa" B cxeMe bepHyuy.

4) OnTEManbHOCTb ONEHKH BeposiTHOCTH "yemexa" B cxeme Bepryiu,

5) MeToap! moNy4YeHusl TOYCHIHBIX OLIEHOK.

6) 3aKoHBI pacnpenenean-i BBIOOPOYHBIX XapaKTCPUCTHK, UCTIOJIL3YEMBIE TIPH OTICHKE ITapaMeTPOB.

7) VlaTepBasibHBIE oueHm}l 11APaMETPOB  PACUPEICIICHUHM: OIpesesieHre, TMOCTPOECHUE JIOBEPUTEIHLHOIO
WUHTEPBAA I MaTeMaTHYeCKOro OXKUIAHUS NPH H3BECTHOH aucnepcuu. (Bpibopka 3 HOPMAIbHOIO
pacupeneneHmsi.)

8) IIpoBepka cTaTHCTHYECKHX I'MIIOTE3 O TTApaMETpax PaclpeelICHHs.

9) 3amaya KOPPENANMOHHOIO aHAIH3A.

CamMocTosiTeILHAas paﬁoTal CTy1€HTOB

Camocrosarenbras paboTa CTyI€HTa COCTOUT B BLINOIHEHNUH 3a/[aHU Il THIIOBLIX PacyeToB,
0(OpPMIIAEMEIX OTJCIBHBIMI OTYETAMHE U 3aIUIIAEMBIX CTYJCHTOM. MeTOIMUECKUE YKA3aHHA B 3aJaHs 110
pasaenam | 1 2 MOXKHO HaiiTh 1o cebutke: http:/e.lib.vlsu.ru/handle/123456789/1353 ; 110 pasaeny 3 1o
ceenike: http://edib.vlsu.ru/handle/123456789/1351.

@oHJT OIICHOYHBIX leCjJ,CTB JUIA IIPOBENEHHS aTTECTalldd YPOBHS CHOPMUPOBAHHOCTH KOMIIETEHITHIM
00yYarouuXcs Mo JUCIHUILIMHE 0GOPMIIIETCS OTASIBHBIM JOKYMEHTOM.




7. Y‘IEEHO-METOHI/IHECKOE n NHDOOPMAIIMOHHOE OBECIHEYEHUE
ANCHUTIIIMHBI
I
7.1. KuurooGecrne4eHHOCTH
HanMeHoBaHWe TUTEpATYPHI: éaBTOp, Ha3BaHUE, Ton KHHUT'OOBECIIEYEHHOCTD
BUAL H3NaHHA, mHaTFHBCTBO HOREEDIE KomigecTro ax3eMIuispoB Hanuaue B aneKTngi{_(;ﬁ B
. nm3fanuii B GnbnuoTeke oubnuorexe Bal'V
Bal'V B cooTBETCTBIY C
@I'oC BO
1 2 3 4

OcHoBHas auTepatypa

1. Teopust BeposaTHOCTEH U MaTe?\JIaTI/I‘IeCKaH CTATHC 2017 http://www.studentlibrary.ru/bo
THKa [DJIeKTPOHHEIH pecypc]: yILIe6Hm< / MLA. ok/ISBN9789850628558.htm]
Maransixui, I A. Xankesuy - Munck : Beim.

k., 2017. '

2. DNeMeHTapHEIH Kype TEOPUH BEPOATHOCTEL. 2014 http://www.studentlibrary.ru/boo
Croxacruieckue npouecchl 1 GPUHAHCOBAs k/ISBN9785996313174.html
MaTeMaTHKa [DNeKTPOHHBII peﬁypc] / KJL WxyH,

®. AurCaxiua. - M.: BMHOM,|2014 o

3. Mopgenu B TeOpHY BepOATHOCTEH 2012 http://www.studentlibrary.ru/boo

[BnexTponHLIR pecypc] / (DGIIO'i"KHI{ M.A. - M.
OUIMATIIUT, 2012 i

k/ISBN9785922 113847 .htul

I[OHOJIHI/ITCHBHB.?I JNTCparypa

1. Harmsanaas matemMaTvueckas fCTaTI/ICTI/IKa

2015 http://www.studentlibrary.ru/bo
[DnekTpoHHEIN pecypc]: yueGHoe mocodue / ok/ISBN9785996329557.html
Jlarytun M. b. - 5-e m3n. (321.). 1 M.: BUHOM,
2015. | |
2. Bepositnoets: B 2-x k. KH. 2. [DnekTpoHHSIH 2007 http://www.studentlibrary.ru/boo

pecype] / Ilupsies AH. - 4-e w3, nepepaboT. u
aor. - M.: MIUIHMO, 2007.

k/ISBN9785940571063.html

T Iepuonnueckue u3nanus

1. Ycnmexm MaTCMaTI/I‘IiGCKI/IX nayx, xxyprnain PAH (xopuyc 3, ay. 414)

7.3. UHTEpHET-pEcypehI
1. http://window.edu.qu/
2. http://www.exponenta.ru/
3. http://allmath.com/!

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIAIIJINHBI

Jns peanusanuv [aHHON JUCIMIUIMHBI HMCIOTCS CIEIMAIbHBIE OMEIIEHMsS UTS IIPOBEICHHUS
3AHATHH JIEKUMOHHOTO M| IIPaKTHYEeCKOro THma. IIpakrudeckme paGOTHI TPOBOAATCA B 1aGOPATOPHH

YHCICHHBIX MeTO/I0B (405-3).

HepequL I/ICHOJ'IB?:}IJGMOFO JIMOCH3HMOHHOTO ITPOTPaMMHOTO obecneuenus:

1. Microsoft Excel |
2. Maple !



PaGouyto mporpamMmy cocTiaBnna cTapmuii npenogasarens Kacran [0.A. %

! (roarmces)
Peuensent (mpencrasuteinh paGoTomaress): ,/ /)
3aM. JUPEKTOpa II0 pa3BHT’mo 00O «banancy Koxun A. B. ”\4/
i (Tomrvcs)

IIporpamma pa{,LMOTpeHa W % ;eﬂa Ha 3aceanud Kadeaper GAnll >
IIporoxom No roja \ ?(

3aBenyromui Ka(benpou BypKOB B. L.

| (nonrmcz,)
Pabovas mporpamMma pacemoTpeHa u ono6pera Ha 3ace/JaHiH yIeOHO-METOTUYECKO KOMUCCHH
Hanpasiaenus 28.03.01. <<HaIIDTexH0normi 1 MHKPOCHUCTEMHAS TEXHUKAY

ITpoToxon No ff' 409, AolGona /
[Ipencenarens KOMUCCHH: 3aBeﬂy|0LuHH Kadenpoit Apakesan C.M.

A (monnuck)

T

|
I
|
I
| JIUCT NEPEYTBEPKIEHUS
| PABOYEN ITPOI'PAMMBI JUCHUTLIAHBI

Pabouas nporpamma 0,[[061;56}1& Ha yueOHbL Toj,

IIpoTokon 3acenanws Icac])é,ﬂpm No or roja

3aBenyromui kadeapoi

Pa6ouvas nmporpamma 011061P8Ha Ha y4eOHBIH o

|
IIporoxkon 3acenanus Kaq)dinpl-,l Ne or roza

3asenyronmii kadeapoii |

Pabouas nmporpamma omo6pena Ha y4eOHBIN 101

Iporoxon 3acenanus kadeprr Ne OT rona

3aBenyrommi kadenpoit




