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ABSTRACT

Bachelor’s/Specialist’s/Master’s degree in 02.03.03 — Software and
Administration of Information Systems

Study profile/ Specialization/ Master’s Program “Title” Programming
technology

Course title: Statistical and probabilistic methods in programming

Basic part of Block 1, 5 credits

Instructor: Likhovidov V.

At the beginning of the course a student should be able to: study
independently, be self-organized; lead written and verbal communication in Russian
and foreign languages to solve problems of cross-cultural interactions and
interpersonal relations; ability to work in a team, tolerantly perceiving social, ethnic,
confessional and cultural differences; solve the standard problems of professional
activity using information and bibliographic cultures and applying information and
communication technologies and taking into account the main requirements of
information security; determine general forms and laws of a subject domain; present
own and known scientific results in public; use methods of mathematical and
algorithmic modeling when working with managerial problems in the sphere of
science and technology, economics, business and the humanities.

Learning outcomes: ability to apply knowledge of the mathematical bases of
computer science in professional activity.

Course description: the main concepts and methods of the probability theory
and mathematical statistics, which are necessary for studying fundamental
disciplines related to probabilistic models in natural science and technology and for
using data processing statistical methods in scientific and technological applications.

Main course literature:

1. Gmurman V.E. Teoriya veroyatnostey i matematicheskaya statistika [The
probability theory and mathematical statistics]. Moscow, Yurayt, 2014. 479 p.

http://lib.dvfu.ru:8080/lib/item?id=chamo:796357 &theme=FEFU

2. Venttsel E.S. Teoriya veroyatnostey [The probability theory]. Moscow,
KnoRus, 2016. 658 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:817191&theme=FEFU

3. Baldin K. V. The probability theory and mathematical statistics: - Moskow:
Daskov & K, 2010. - 473 p. - ISBN 978-5-394-00617-
3.http://znanium.com/go.php?id=414902

4. Husnutdinov R.S. Mathematical statistics: - Moskow: INFRA-M, 2015. -
205 p.: ISBN 978-5-16-009520-2 »x3.http://znanium.com/go.php?id=445667

Form of final control: pass-fail exam (the 5" term), exam (the 6™ term).
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AHHOTAIIUA

PaGouass mporpamma aucuMIUIUHBI «CTaTUCTUYECKUE U BEPOSTHOCTHBIC
MOJEIM B MpOrpaMMHUpOBaHUMW» pa3paboTaHa s CTyACHTOB  3Kypca,
obOyuaromuxcss 1o HampasieHuto 02.03.03 «Maremarndeckoe oOeclieueHue u
aIMUHUCTPUPOBAHUE HWHQPOPMAIMOHHBIX CHUCTeM», Tpodmwis «TexHomorus
MPOTrPaMMHUPOBAHUSY.

TpynoemkocTs quctuminHel 5 3adeTHbIx eaunuil (180 gacoB). B 5 cemectpe
JUCLHUIUIMHA COJEePXKUT 36 4yacoB JeKkiui, 36 4acoB MPaKTHUUYECKUX 3aHATUH, 18
4yacoB JIA0OpaTOpHBIX paboT, u3 Hux 0 vacoB Jiekiui, 18 4acoB NMpPaKTUYECKUX
3aHATHH, 18 YacoB 1abopaTOpHBIX pabOT ¢ MCHOIB30BAHUEM METOJO0B AKTUBHOTO
oOyuenus. Ha camocTtositenbHyto paboTy cTyiaeHTaM oTBoauTcs 18 vacos. B 6
CEMEeCTpe MUCIUIUIMHA COJEPKUT 36 dYacoB Jiekiui, (0 4YacoB NPaKTUUECKUX
3aHsTUi, 0 4acoB JabopatopHbIX paboT. Ha camocTosTenbHyo paboTy CTyAeHTaM
OTBOAUTCS 36 4acoB, U3 HUX 27 4acOB Ha MOJITOTOBKY K SK3aMEHY.

Hucuumnaa  «CTaTUCTUYECKUE M BEPOSITHOCTHBIE  MOJAECIM B
pPOrpaMMUPOBAHUMY Oa3zupyeTcs Ha JIUCHUIUIMHAX Kak «Anrebpa u Teopus
yucenm», ‘“‘Maremaruueckuit aHanuz”, «/uddepennmanbupie  ypaBHEHUNY,
«Metoapl BBIYHMCICHUI». 3HaHUSA, TOJYYCHHBbIE TPU €€ U3YYCHUH, OyayT
MCIIOJIB30BaHbl B TUCHUIUTMHE «MeTO bl MAIMHHOTO O0OYYEHUs» Y4eOHOTO MIIaHa.
JlucruminHa peanusyeTcs B 5,6 cemectpe (cemecTpax).

eab qUCHUIUIMHBI — 03HAKOMJIEHUE CTYJICHTOB C OCHOBHBIMU MOHSTHUSIMH U
METOJIJaMU TE€OPUHU BEPOATHOCTEH M MAaTEMAaTHUYECKON CTAaTUCTUKU, HEOOXOIUMBIMU
JUIsT u3ydeHus: (yHIaMEHTAIbHBIX JHUCIMIUIAH, CBS3aHHBIX C BEPOSTHOCTHBIMU
MOJEISIMA B €CTECTBO3HAHMM M TEXHUKE, a TakKXe M1 [pPUMEHEHUs
CTaTUCTUYECKUX METOJIOB 00pabOTKM MHGPOPMAIMK B HAYYHBIX U TEXHUYECKUX
MPUIIOKECHUSX.

3ajauM JTUCUUIINHBI:

1. TToHuMaHue JTOTMYECKUX OCOOCHHOCTEN U B3AaMMOCBSI3€1 B CTOXaCTUYECKHUX
SBJICHUSIX U TIPOIIECCaX, ONMUCHIBAEMBIX Ha SI3bIKE TEOPUU BEPOSITHOCTEI.

2. YMeH#He co3/1aTh WK MoJo0paTh aJeKBaTHYIO MAaTEMATHYECKYIO MOJIETb U
00OCHOBaTh YHUCJICHHBIC QJITOPUTMBI, HEOOXOAWMBIC JJIsi TMPHUHITHUS
CTaTUCTHUYECKU 00OOCHOBAHHBIX PEIICHUMN, TOCTPOCHUS OIICHOK TapaMeTPOB
Y TIPOBEPKH CTATUCTUYECKHUX TUTIOTES.

3. YMeHue uCHoiab30BaTh M pazpadaThiBaTh MPOTrpaMMHBIC CPEACTBA IS
cOopa W aHaiIM3a CTAaTUCTHUYECKUX JIaHHBIX, aBTOMATHU3allMUd MPOIEAYP
00paboTku uHGOpPMAIUH.

s ycnenrHoro u3y4yeHusi AMCHUIIMHBI « CTaTUCTUYECKUE U BEPOSITHOCTHBIE

MOJIENIA B MIPOTPAMMHUPOBAHUN» y OOYYAIOIINXCS JOKHBI OBITH CHOPMUPOBAHBI
CJIEIYIONTUE TPEIBAPUTEIHHBIC KOMITETEHIIUN: CITOCOOHOCTH K CaMOOPTaHU3AINH U



caM000pa30BaHUI0; CIIOCOOHOCTHIO K KOMMYHHUKAIIMM B YCTHOW M MHCHMEHHBIX
dbopMax Ha pyCCKOM U MHOCTPAHHBIX S3bIKAX JUIS PEIICHHS 3a]1a9 MEKITMIHOCTHOTO
U MEXKKYJIbTYpPHOTO B3aWMOJCUCTBHUSA, CIIOCOOHOCTHIO pabOTaTh B KOJUICKTHBE,
TOJICPAHTHO BOCIPHHHUMATH COIMATBbHBIC, ATHUYECKHE, KOH(PECCHOHAIBHBIE W
KyJIbTYpHBIC  Pa3JIW4uusi; CIOCOOHOCTBIO  peIiaTh  CTAaHAAPTHBIC  3a7a4ud
npoecCHOHaNbHON ~ JeATENbHOCTH HAa  OCHOBE  MHGOPMANMOHHOW U
oubnmuorpaduueckoii  KyJabTypbl  C  NPUMEHEHHEM  WHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX ~TEXHOJIOTMA W C Y4YEeTOM OCHOBHBIX TpeOOBaHUU
HH(pOpMAITMOHHOM O€30ITaCHOCTH, CIIOCOOHOCTHIO K OMNPEICIICHUIO 00IuX (popM u
3aKOHOMEPHOCTEH OTHIEIBHOW MPEeIMETHOW O0OJACTH; CIIOCOOHOCTHIO MYyOJIUYHO
MPEJICTaBISITh COOCTBEHHBIC W U3BECTHBIC HAyYHBIC PE3yJbTaThl, CIOCOOHOCTHIO
WCITOJIB30BaTh METO/bl MAaTeMaTHYECKOTO U aJTOPUTMUYECKOTO MOCITHPOBAHUS
P aHAJTA3E YIIPaBICHYCCKUX 3a7a4 B HAYYHO-TEXHUUECKOU chepe, B IKOHOMUKE,
OW3Hece U TYMaHUTAPHBIX 00JIACTSIX.

B pesynbrare uzydeHus TaHHON TUCIUTIINHBI y 00ydaronuxcst GopMupyroTcs
CIeayroIme OOIEeKyIbTypHBIe/ oOImenpodeccronanbubie/ mpodeccroHaIbHbIe
KOMITETEHIIUU (DJIEMEHTHI KOMITETEHIIUHN).

Kona u popmynuposka Jrtanbl GOPMUPOBAHUA KOMIETEHIMH
KOMIIeTeHIIUH

OIIK2 CriocobHOCTH 3Haer TEOPUIO BEPOSTHOCTEN u METO/IbI
MIPUMEHSThH B MaTeMaTHYECKOM CTATUCTHKHU
npodeccnoHanbHOMI Ymeer IIPUMEHATh METOJABl TEOPUH BEPOSTHOCTEH H
NesITeIbHOCTH 3HAHUS CTATUCTHKH NPH pelICHUH 3a]a4
MaTeMaTHYCCKUX OCHOB Brnaneer METOJJaMU HCIOJIb30BAHUS CTATUCTUYECKUX U
UHpOPMATUKU BEPOSITHOCTHBIX MOJIesIeH

Jnst hbopMHpoBaHUs BBIIIEYKAa3aHHBIX KOMIIETEHIIMM B paMKax JUCUUIUIMHBI
«CTaTHCTUYECKHE U BEPOATHOCTHBIE MOJIENIN B IPOTPAMMUPOBAHUNY IPUMEHSIOTCS
CJIEIyIOLIME METOAbl aKTUBHOIO/ WHTEPAKTUBHOIO OOYUEHHsS: METOJ KpPYyTJIOTo
CTOJIa U METOJI MPOEKTOB, TUCKYCCHS.

I. CTPYKTYPA U COJEPXAHUE TEOPETUYECKOM YACTH
KYPCA
TpynoeMKOCTh TEOPETUUECKOM YaCTH Kypca 72 yaca

Tema 1. Cnyuaiinbie COOBITHS U BEpOSATHOCTH (6 dac.)
Krnaccuueckoe ompeneneHue BeposiTHOCTH. ['eomeTpuueckrue BEpOSTHOCTH.
3amaua brodpdona. CnyvaitHpie coObiTHS M onepauud Hajx Humu. OOmee



onpeeneHre BeposATHOCTH. OCHOBHBIE CBOMCTBA BEPOATHOCTU. BeposTHOCTHOE
MPOCTPAHCTBO.

O6uiee onpenesieHne BEPOSITHOCTH, aKCHOMATUKA TEOPUU BEPOSITHOCTEH.

VYciaoBHBIE BEpOSITHOCTH, HE3aBUCUMBbIE coObITUS. Dopmyrna MOTHOU
BepoATHOCTH, (hopmyina baiteca

CxeMa mocnenoBaTelIbHBIX HWCIBITaHUN bepHy/UM, npenenbHas Teopema
ITyaccona. [Ipenenbnas Teopema MyaBpa-Jlannaca.

Tema 2. CrrydaiiHble BeTUYHHBI, pacpeIeieHUs] BEepoITHOCTEH. (6 yac.)

JIucKpeTHbIE CilyyaliHble BEJIMUYUHBL, TpUMEpHL: pactpenenenus llyaccona u
r€OMETPUYECKOE.

HenpepsiBHble pacnpeneneHus, (QpyHKIUS pacnpeleseHuss U IUIOTHOCTH;
IPUMEPBI: PABHOMEPHOE M HKCIIOHEHUMAaJIbHOE pactpeaeneHusda. OyHKIUU OT
CIIy4ailHbIX BEJIMYMH, UX PACIIPEICICHHUS.

["ayccoBckoe (HOpManbHOE) pacipeiesieHrue, €ro CBOMCTBA.

Tema 3. Marematudeckoe OXKUIaHHE, MOMEHTBI CIy4alHbIX BeIMUYUH (8
Jac.)

MaremaTnyeckoe OXHUAAHUE JUIsl JHUCKPETHBIX CIYYalHBIX BEJIHMYHH.
CBoiiCTBa, TPUMEPHI BEIYUCIICHUS.

MaremaTn4yeckoe OXWIAHWUE Ui HENPEPBIBHBIX CIYYaWHbBIX BEJIWYMH.
CBoiCTBa MATEMATUYECKUX OKHUJIAHUM, IPUMEPBI BBIYMCIICHHUS.

Jlucniepcun QUCKPETHBIX M HEINPEPBIBHBIX CIyYaWHBIX BEJIMYMH, CBOMCTBA,
BbIYMCIIeHHE. MOMEHTBI, YUCIIOBBIE XaPAKTEPUCTUKU CIIyYalHbIX BEIUYNH

Xapakrepuctuieckue (QyHKIIHH, UX CBOMCTBA.

Tema 4. CoBMeCTHBIE pacpeiesieHHs], ClydaliHble BEKTOPHI. (8 uac.)

CoBMecTHBIE paclpeAeNieHus] CIydalHbIX BEJIMYWH, CIIyY9alHbIE BEKTOPHI,
KOBapHaIus U KOPPEISIIIHsL.

He3aBucumbie ciyuaiinpie BenuuuHbl. CyMMHUpPOBaHHUE  HE3aBHUCHUMBIX
CIIyYalHBIX BEJIUYUH.

JIByMepHOE HOpMalbHOE pacmpeneieHue. MHOroMepHOe HOpPMallbHOE
pacnpeneneHue, ero CBOMCTBa.

Tema 5. [IpenenbHbie TEOpEMbI TEOpUH BeposaTHOCTEH. (12 yac.)

Cxema cepuil B IPEAEIBbHBIX TEOPEMAX TEOPUH BEPOSITHOCTEN.

3akoH Oosbiux yncen YeonimeBa. 3aKkoH OOJBIINX Yucen B cxeme beprysum.

Merton cratucTuueckux ucneitanuid (Meroq Monte-Kapiio), ero npunoxxeHust
JUISL MOJIETTMPOBAHMS CUCTEM M YUCIEHHOTO HHTETPUPOBAHMS.



CBoiicTBa HEMPEPHIBHOCTH XapaKTEPUCTHUECKUX (PYHKITHIA.

LlenTpanpHas npenenbHas TeopeMa. [Ipumenenne k cxeme bepHyiiu (BbIBOJ
TeopeMbl MyaBpa-Jlamnaca kak cielcTBUE LIEHTPAIbHON IPEAEIbHON TEOPEMBI).

IIpuMeHeHne B aHaIu3e TOYHOCTH CTaTUCTUYECKUX MOJEIIEH.

Tema 6. Pacnpenenenuss (QyHKUMHA OT CIy4alHBIX BEJIMYMH, TOYHBIC
BBIOOpOYHBIE pacnpeaeneHus. (7 Jac.)

I"amma-pacnipenenenue, Oeta-pacupeeeHue, UX CBOMCTBA U IPUMEHEHHS.

MeToapl ¥ IpUMEPBI OCTPOEHUS PACIIPEAEICHUII HEKOTOPBIX (PYHKIMHA OT
cilydaiiHbIX BenuuuH. Pacnpenenenue Komm.

Pacnipenenenune xu-kBagpar, pacnpeneneHue CThIOJEHTa, pacHpeesieHue
Qdurepa.

Jlemma  @wumepa, CBOWCTBA OLEHOK IAPAMETPOB  HOPMAJIBHOIO
pacnpeaeseHusl.

JloBepHUTENbHBIE HHTEPBAJIBI 1JIs1 TAPAMETPOB HOPMAJIBHOTO pacipeieeHus.

Tema 7. MeTo1pl TOCTPOCHUS OIIEHOK MTapaMeTpoB pactpeaeaeHui. (7 Jac.)

CraTuCTUYECKH  DKCIIEPUMEHT, TOBTOpPHAsi BBIOOpKA, BBIOOPOYHBIC
MOMEHTBI, aCUMITOTUYECKNE CBOMCTBA.

CBONCTBA CTATUCTUYECKHUX OLIEHOK, COCTOATEIBHOCTh U HECMEIIEHHOCT.

MeToabpl TOCTPOEHHSI OLICHOK IapaMeTpPOB: METOJI MOMEHTOB, METO[
MaKCHUMAJIbHOTO TMpaBaonooous. [lpumepsl BBIYUCIEHUS OIEHOK IS OCHOBHBIX
pacripeneneHuid. 3agada pa3aeieHus CMECH paclpeIeIICHUM.

3agada perpeccuu, METOl HAaMMEHBIINX KBaJAPaTOB, ONTUMAIHOCTh OLIEHOK
METOJIa HAaUMEHBIIINX KBAAPATOB.

HucneHnHble METOIBI B 33J1a4axX OLCHUBAHUS [1APAMETPOB U PETPECCUMU.

Tema 8. IIpoBepka craTucTUYECKUX TUTIOTES. (8 yac.)

O HenmapamMeTpUyYeCKHMX METOAAX CTAaTUCTHUKU. OMmupuyeckas (QyHKLIUS
pacmpeneneHus, TUCTOrpaMMa; UX CBOMCTBA M NPUMEHEHHE B aHAJIU3E
HaAOJTIOICHHM.

OcHOBHbBIE MOHSTHUSI MPOBEPKH CTATUCTUUECKUX THIOTE3, MPUMEPHI 3aj1ad,
MPUMEHEHUSI CTATUCTUYECKUX BBIBOJIOB.

Kpurepnit cornmacua Ilupcona xwu-kBaapar. Ilpumepsl NpuoKEHUM;
MPUMEHEHUE KPUTEPHS MPU OIIEHUBAHUU MTAPaMETPOB 0 BIOOPKE.

[IpoBepka CTaTUCTUYECKMX THUNOTE3 [Js [APAMETPOB HOPMAIBHBIX
pacnpeneneHuu.

Hemapamerpudaeckuii kpurepuit Koamoroposa; 1ByXBEIOOPOUHBIN KPUTEPHIA
Konmoroposa-CMupHoBa.



Tema 9. Cratuctuueckast unpopmanus u suTponud. (10 gac.)

CraTuctuueckas nHpopmalys, CBOMCTBA, IPUMEHEHHUS.

DKcTpeMalbHble THPOPMAIIMOHHBIE CBOMCTBA HEKOTOPBIX PaCHpeIeIICHUN.

HNudpopmanusa Ouiiepa, CBONCTBA, MPUMEPHI BBIYUCICHUS.

HepasenctBo Kpamepa-Pao. DphekTHBHOCTh CTATUCTHUECKHUX OLIEHOK.

VYcinoBHbIE ~ MaTeMaTHMYeCKUe  OXHJAaHWsA, WX CBOMCTBA, MPUMEpPHI
BbIYMCIIEHHUs. ONTUMaibHbIE CTATUCTUYECKUE OLEHKH, T'ayCCOBCKAsl PErpeccus.
JlocTaTOuHBIE CTATUCTUKH.

Il. CTPYKTYPA U COJIEP KAHUE MPAKTHYECKOM
YACTU KYPCA
IIpakTuueckue 3ansarus (36 yac., 5 cemectp)
1. Pemenue 3ana4 no teme «CiydyaiiHble COOBITHSI U BEpOSATHOCTY (3 4ac.)
2. Pemenme 3amau mo Teme «CiydyaliHbIe BEJIUYHMHBI, paCHpEICICHUS
BEpOSATHOCTEH». (3 Jac.)
3. Pemenue 3amau mo Teme «MaTemMaTHYecKOe OXKHIAHHE, MOMEHTHI
CIIy4ailHbIX BeTu4yuH» (4 yac.)
4. Pemenue 3amad no teme «COBMECTHBIE pacHpeiesiCHHs, CIydailHbie
BEKTOPBI». (4 yac.)
5. Pemenue 3agau no teme «lIpenenbHbie TEOPEMBI TEOPUU BEPOSITHOCTENY. (6
yac.)
6. Pemenue 3ayma4 o reme « TouHble BEIOOpOUYHBIC pacnpeaeneHus». (3 Jac.)
7. Pemenne 3amau mo teme «MeToAbl MOCTPOCHUS OLIEHOK MapaMeTpoB
pacripeneneHui». (4 yac.)
8. Pemenue 3amau o teme «lIpoBepka cTaTuCTUYECKHUX THUMOTE3». (4 Yac.)
9. Pemrenne 3amau o teme «CraTucTUUecKas HHPOpMaUs ¥ SHTPOTUD. (5
yac.)
JlaGoparopHblie padoTsl (18 uac., S cemecTp)

JlabopaTtopnasi pabora 1. MonenupoBaHue CiaydyallHbIX HaOMIOJCHUN Ha
KomIbroTepe (3 yac.)

JlaTumKu CciydalHbIX YMCEN B NMPUKIIAJHBIX MMAKETaX, CBOMCTBA CIYYaWHbBIX
MOCJIEN0BATENBHOCTENW. [IpuMEHEHUsT HMAaTYMKOB 1A TMOCTPOCHUS MOJEJEN
CIIyYaWHBIX SBJICHUM.

Busyanmzanusa ~ pe3ynbTaToB — CTaTUCTUYECKOTO  MOJECIUPOBAHUA — —
JIHarpaMmbl, TUCTOTPAMMBI.

Meton Monre-Kapio. Hucnennoe narerpupoBanre merogom Monte-Kapio.



[TocTpoenne Moaen CTATUCTUIECKOTO IKCIIEpUMEHTa ~’3aa4da brogdona”.

JlabopaTopnass padora 2.JI[uHEelHBIE MOJEIUM PETrPecCHH, METOJ
HaUMEHBIITUX KBaaApaToB (3 Jac.)

Komnrerorepnas Mmonens nuHenHou perpeccuu, oueHku MHK, xoppemsnus,
OLICHKA TOYHOCTHU MOJEIH.

JIByxdakropuas nuHeiHas perpeccus, ounenku MHK. Ilpunoxenune
aHaJIn3y (PMHAHCOBOT'O PHIHKA.

JlaGopaTopnass paGora 3. AHaIM3 DKCIECPUMEHTAJIbHBIX JIAHHBIX,
OIICHUBAaHHE TTapaMEeTPOB pacipeaesieHuit (2 yac.)

Mopenb TOBTOpPHOH BBIOOPKH, CMECh PACIPEAEICHH, MHOTOMEpHBIE
HaOJIIOICHMUS.

3anada knaccudukaiym, pacno3HaBaHue o0pa3oB, OOHAPYKEHUE CUTHATIA.

OueHuBaHKME IapaMETPOB CMEUYU PACIPEACIICHHA METOJIOM MOMEHTOB U
METOJIOM MaKCUMAaJIbHOTO MPaBO0INOA00Us

JlaboparopHnasi pa6ora 4. [I[porao3upoBanne BpeMEHHBIX psAI0B. (4 4ac.)

Mopnenn aBToperpeccud B aHaIM3€ BpeMEHHBIX psanoB. IlocTpoenue
CTaTUCTUYECKUX MOJIENEH BPEMEHHBIX PSIJIOB.

ITocTtpoeHne mnporHosa BPEMEHHOIO psfa Ha OCHOBE IPOCTOM MOAEIU
aBToperpeccuu. OLeHKa TOUHOCTH MPOrHO3a (PUHAHCOBOTO BPEMEHHOTO psija.

JlaGopaTtopHasi padora 5. AHanu3 HECTAMOHAPHBIX BPEMEHHBIX PSIOB C
Y4E€TOM TPEHIa U CE30HHOCTH. (6 yac.)

Mopaenu TpeH1a U CE30HHOCTH B SKOHOMHUYECKHUX Ipolieccax.

[IpumeHenne MeTOJa HaWMMEHBIIUX  KBagpaTOB  JUIsl  OIICHUBAHUS
HECTAIIMOHAPHOTO BPEMEHHOTO psiJia U MPOTrHO3upoBaHus. OleHKa TOYHOCTH MOJISTH

1. YUYEBHO-METOANWYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIBHOM PABOTHI OBYYAIOIIIUXCS
VY4ebHo-MeToIMueCcKOoe oOecrieueHue CaMOCTOSITEIIbHON paboTHI

oOydarommxcst 1Mo JucuuIimHe «CTaTUCTHYECKHME M BEPOSITHOCTHBIE MOJEIU B
porpaMMUpPOBaHUM» MpeacTaBieHo B llpunoxxennn 1 u BkiatoyaeT B ceOs: IiiaH-
rpaduK BBIMOJIHEHUS CAMOCTOSITENBHOM paOOThl MO AMCIHMIUIMHE, B TOM YHUCIE
IIPUMEPHBIE HOPMBI BPEMEHHM HA BBIIOJHEHHE IO KaXIOMY 3aJaHHIO;
XapaKTepUCTHKA 3aJaHud JJIs CaMOCTOATEIbHOM paboThl oOydaromuxcs |
METOJIMYECKIE PEKOMEH/IAllMU 110 UX BBIOJHEHUIO; TPeOOBaHUS K MPEICTABICHUIO



U OhOPMIICHUIO pE3yJIbTaTOB CaMOCTOATEIBHOW paboThI;

BBINIOJIHEHUS CAMOCTOSITCIIbHOM pa60TI>I.

IV. KOHTPOJIb JOCTUXKEHUS LIEJIEH KYPCA

KPUTEPUH OLEHKH

Ne Kontponupyemsie Kopp! 1 aramst OneHouHble cpeacTaa
n/m pasziesbl/TeMbI dbopMHUpOBaHKsS | HAUMEHOBAHHUE
JIACLIUILTUHBI KOMIICTEHIIU I _
TEeKYIIUH MIPOMEKYTOUHAS
KOHTPOJIb aTTeCTalMs
1 Tema 1. Cnydaiinbie OIIK-2 3unaer | cobecemoBsanue | 3auer 1,2,3
COOBITHS U BEPOSTHOCTH YOI
VYmeer | cobecemoBanue | Dx3ameH 1 - 4
YOl
Bnaneer | cobecenoBanue | 3agaun 1-5
YOl
Tewma 2. Ciiyvaiinbie OIIK-2 | 3naer cobecenoBanue | 3auer 4-5
BEJIMYMHBI, pacpeiesieHus YOl
BEPOSTHOCTEH Vmeer cobecenoBanue | Dk3ameH 5 - 7
YOl
BilageeT | cobecenosaune | 3amauu 10-14
YOl
Tema 3. Marematuueckoe | OIIK-2 | 3naer cobecenoBanue | 3auer 6
0KMJaHHUE, MOMEHTBI VOl
CIIy4alHbIX BEJTUYUH VYmMmeer cobecenoBanue | Dk3amen 8 - 11
YOl
BiIajeer | cobecemoBanue | 3amaum 25-29
YOl
Tema 4. CoBMeCTHBIE OIIK-2 | 3Haer cobecenoBanme | 3auer 6, 7
pacripeneneHus, YOIl
CITy4alHbIE BEKTOPBI Vmeer cobecenoBanue | Ox3amen 12 - 15
YOl
Braneetr | KontponpHas | 3agaum 30-33
paborta
Tema 5. TlpenenbHble OIIK-2 | 3Haer cobecenoBanue | 3auer 8
TEOPEMBI TEOPUHU YOl
BEPOSITHOCTEH YMmeer cobecenoBanne | Dx3ameHn 16 - 17
YOl
Bmaneer | cobecenoBanue | 3agaun 34-35
YOl
Tema 6. Pacipenenenus OIIK-2 | 3naer cobecenoBanue | 3auer 9
GyHKIMHI OT cllydailHbIX YOIl
BEJITIHH, TOTHRIC YmMmeer cobecenoBanue | Ok3ameH 18
BbIOOPOYHBIE
YOl
pacnpeaeneHus
BiIageeT | cobecemoBanue | 3amauu 35-37
YOl
Tema 7. MeToasl OIIK-2 | 3nHaer cobecenoBanne | 3auer 10-11
IIOCTPOEHHUS OLICHOK YOl




apamMeTpoB Ymeer cobecenoBanue | Jk3amen 18-22
pacrpeneneHui VOl
Biageer | cobecemoBanue | 3amaun 38-39
YOl
Tema 8. [IpoBepka OIIK-2 | 3Haer cobecenoBanue | 3auer 12-13
CTaTUCTHUYCCKUX TUIIOTE3 YOl
Ymeer cobecenoBanne | Dk3ameH 23-25
YOl
Braneer | Konrpompnas | 3amaunm 38-39
paborta
Tema 9. CraTuctuueckas OIIK-2 | 3uaer cobecenoBanue | 3auer 14
uHpOpMaIUs U SHTPOIHUS YOl
VYwmeer cobecenoBanue | Jx3ameH 26
YOl
BlIajeer | cobecemoBanue | 3amaun 41-43
YOl

Tumnossie KOHTPOJIBHBIC 3aJdaHNUA, MCTOOIUYCCKHUC MATCpHUAJIbl, OIIPCACIIAIOIINC

MPOIIEAYPHI OLICHUBAHWS 3HAHUHN, YMEHHI Y HABBIKOB U (WJIN ) OTIbITA ACSTEILHOCTH,

a TakKe KPUTEpUM WM TIOKa3aTeIu, HEOOXOIUMBbIC NIl OLEHKW 3HAHUM, YMEHUH,

HABBIKOB M XapaKTEpU3YIOIIKE 3Tanbl (OPMUPOBAHUS KOMIETEHUUH B MPOLECCE

OCBOEHHS 00pa30BaTEIbHON NMPOrPAMMBI, MpecTaBieHbI B [Ipuioxenun 2.

V. CIIMICOK YUYEBHOW JIUTEPATYPbI U UH®OPMAIIMOHHO

METOINYECKOE OBECIIEYEHHUE ANCHUIIJINHBI

OcHoBHas JuTEparypa

. Teopus BeposiITHOCTE M MaTeMaTU4yecKas CTaTUCTHKA: yueOHOe mocooue s
O6akamaBpos / B. E. I'mypman. MockBa: Hpaiit, 2014. 479 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:796357 &theme=FEFU

. I'mypman B.E. PykoBOACTBO K pEHIEHMIO 3a1ad MO TEOPUM BEPOSTHOCTEU M

MareMaTu4yecko cratuctuke.- M., Bricmiee oOpasoanue, 2008. 404
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:384056&theme=FEFU

. Teopus BepositHoctedd / E. C. Benruens. MockBa: KunoPyc, 2016. 658 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:817191&theme=FEFU

. Teopus BeposiTHOCTEN U MaTeMaTUyecKas craTucTuka: YueoHnoe nocooue / C.B.
[laBnos. - M.: ULl PUOP: UH®PA-M, 2010. - 186 c.: 70x100 1/32. -
(Kapmannoe yueOHoe mocobue). (00moxkka, kapMm. dopmar) ISBN 978-5-369-
00679-5/ http://znanium.com/go.php?id=217167

. bannumn, K. B. Teopus BEPOATHOCTEU 51 MareMaTh4ecKas

CTaTUCTHUKA [ DNeKTpoHHBIN pecypc]: Yueonuk / K. B. bannun, B. H. banuibikos,


http://lib.dvfu.ru:8080/lib/item?id=chamo:796357&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:384056&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:817191&theme=FEFU
http://znanium.com/go.php?id=217167

A. B. Pykocyes. - 2-e uzn. - M.: JlamkoB u K, 2010. - 473 c. - ISBN 978-5-394-
00617-3.http://znanium.com/go.php?id=414902

6. Maremaruueckasi ctatuctuka: YueOnoe nocodue / P.II. XycHyrauHos. - M.:
HUL[ HWHOPA-M, 2015. - 205 c.: 60x88 1/16. - (Beicmee
oOpasoBanue:bakanaBpuar). (o6moxka) ISBN  978-5-16-009520-2, 500
aKk3.http://znanium.com/go.php?id=445667

JlonoJiHMTEIbHASA JIUTEpaTypa

1. YuctakoB B.I1. Kypc teopum BepositHocTeil. — Cn6.: Jlawb, 2003. 272
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:357223&theme=FEFU

2. Ilyraues B.C. Teopust BeposiTHOCTEH U MaTeMaTUYeCKasi CTaTUCTUKA. 2-€ U3I.,
HCTIPaBII. U JIOIL - M, ®Ousmaraur, 2002. - 479 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:2589&theme=FEFU

3. I'menenxo b.B. Kypc Teopun BepositHocTel: Yueonuk. M3x. 8-, ucrp. u J01I. -
M.:Equropuan YPCC, 2005 — 448 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:260469&theme=FEFU

4. 3onortapesckas .M. Teopus BeposaTHocTel: 3aiauu ¢ penieHUsIMU: Y4eOHoe
nocoobue. U3xa. 2-e, mepepadb. u nmomn. — M.:Equtopuan YPCC, 2003- 168 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:5803&theme=FEFU

5. Teopus BeposITHOCTEN W MaTeMaTUYEeCKasi CTATUCTUKA: YUYECOHUK JJi1 BY30B IO

sKoHOMHYECKHM crierraiabHocTsIM / B. A. Komemaes, B. H. Kaaunnna.MockBa:
FOHUTH, 2003. http://lib.dvfu.ru:8080/lib/item?id=chamo:5806&theme=FEFU
6. Teopust cmydaiinbix mporieccoB / A. B. bymunckmii, A. H. upse. M.:
dU3MaTINnT, 2003. 399 C.

http://lib.dvfu.ru:8080/lib/item?id=chamo:301909&theme=FEFU
7. Kopmrynos JI.A. u np. COOpHUK 337124 ¥ yIPAKHEHUI IO TEOPUU BEPOSATHOCTEH.

— CIIo.: JlaHsb. — 2004. 192 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:247856&theme=FEFU
8. Kpamep I'. Marematudyeckue MeTOAbl CcTaTUCTHKU. — M., Mup, 1975.

http://lib.dvfu.ru:8080/lib/item?id=chamo:59233&theme=FEFU

9. Xactunrc H., [Tukok J[>x. CripaBOYHUK 1O CTATUCTUUYECKUM PaACIIPEICTCHUIM. —
M., Craructuka, 1980. 95 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:42930&theme=FEFU

10.Bentuens E.C., OBuapoB JI.LA. Teopus BepOATHOCTEH U €€ HHKEHEpHBIE

MIPUIIOKCHUSL. - M.: Bricmas [IKOJIA, 2007. — 491 C.
https://lib.dvfu.ru:8443/lib/item?id=chamo:384488&theme=FEFU
11.EmenpsanoB I'.B., CkutoBuu B.II. 3agaynuk mo Teopuu BEpOATHOCTEH U

MaTE€MaTHYEeCKOM  CTaTHUCTUKE. —  M.: Jlams,  2007. - 336¢.
http://lib.dvfu.ru:8080/lib/item?id=chamo:281951&theme=FEFU



http://znanium.com/go.php?id=414902
http://znanium.com/go.php?id=445667
http://lib.dvfu.ru:8080/lib/item?id=chamo:357223&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:2589&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:260469&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:5803&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:5806&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:301909&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:247856&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:59233&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:42930&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:384488&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:281951&theme=FEFU

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKANUOHHOH CeTH
«AnTepHe
1. DnexkrpoHHas OoubnoTeuHas cucrema ZNANIUM.COM

http://znanium.com/

2. CtyneHueckass dJIGKTpOHHas  OuOmuoreka  «KOHCYJIBTaHT — CTyJICHTa»
http://www.studentlibrary.ru/cgi-bin/mb4x

3. Hayunas 6ubmuoteka [IBOY. DnexrponHsii katanor http://lib.dvfu.ru:8080/

IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHII U POrPAMMHOI0 00ecreYeHust

Jlekiuym mpPOBOIATCS € HCIIOJIB30BAaHUEM IIPOEKTOPA W MYJIBTUMEIMMHOTO
KOMIUIEKCA JUIA TPOBEACHUS JIEKIMW BHYTPEHHEW cucrteMsl noprana JJ(BOYVY.
JlaGopatopHble 3aHATUS TMPOBOJATCS B CHELMATU3UPOBAHHOM KOMIIBIOTEPHOM
Kjacce. [l cocraBiaeHUs NOKYMEHTAIlUU HCIOJIb3YETCS TEKCTOBBIA IIPOLIECCOP
(LibreOffice mmu MicrosoftWord).

VI. METOANYECKHUE YKA3AHUSA 11O OCBOEHUIO JUCHUIITIMHBI

JucuuninHa wW3y4yaeTcs B CIEAYIOIIHMX  OpPraHM3alMOHHBIX  (QopMax:
JIEKIIMOHHOE 3aHATHE; JIaDOpAaTOPHOE 3aHATHE; CaMOCTOSITENbHOE H3yYEHUE
TEOPETUYECKOI0 Marepuaia; CaMOCTOSITEIIbHOE BBIIIOJIHEHUE WHIAMBUIAYAIbHOIO
MIPOEKTA; NHAUBUIYAJIBHBIE U TPYIIOBbIE KOHCYJIbTALINH.

OcHOBHOM (OpMON CaMOCTOSITEIbHONW pPabOThI CTYJEHTA SBISETCS H3Y4YCHHE
KOHCITEKTa JIEKIIMI, UX JOMOJIHEHUE PEKOMEHAOBAHHOU JINTEPATYPOU, BBITIOJTHEHUE
MPOEKTAa, a TAK)KE aKTUBHAsA pab0oTa Ha J1a00PATOPHBIX 3aHATHSIX.

K nmpocnyimnBaHuIo JIEKIUHU CIIETYET TOTOBUTHCS, ISl 3TOT0 HEOOXOJMMO 3HATh
IpOorpaMMy Kypca M peKOMEHJOBAHHYIO JUTepaTypy. Torma B mpouecce JIEKIUU
Jerye OTACJIMTH IJIaBHOE OT BTOPOCTENEHHOIO, JIETYE COPUEHTUPOBATBHCA: 4YTO
3amucarb, 4YTO CaMOCTOSITENIBHO MpPOpadoTaTh, 4YTO SBISETCA TPYAHBIM IS
ITIOHMMAaHMS, a YTO JIETKO YCBOUTb.

KoHTpoJ1b 32 BHITOTHEHHUEM CaMOCTOSITEIBHON pabOThHI CTYACHTA TPOU3BOAUTCS
B BUJIE KOHTPOJIS KaXA0T0 ATarna padoThl, OTPAXKEHHOTO B JOKYMEHTALIMH U 3aIlUThI
IIPOEKTA.

CryfaeHT JAOKEeH IUIaHUpOBAaTh TpaduK CaMOCTOATENbHONM paboThl 1O
JUACLUILIAHE U TIPUIEPKUBATHCS €TO0.

Pexomenpanuu 1mo riiaHUPOBAHMIO M OPraHU3AIMUA BPEMEHH,
OTBEJICHHOI'0 HA U3Y4YeHHEe AUCHUIIIUHBI
OcBoeHME IUCHMIUIMHBI CJIEAYeT HAYyWHATh C HM3y4YeHUs paboueld ydeOHOMU
MPOTpaMMbl, KOTOpasi COJEPKUT OCHOBHBIE TPEOOBaHUS K 3HAHUSM, YMEHHSIM U


http://znanium.com/
http://www.studentlibrary.ru/cgi-bin/mb4x
http://lib.dvfu.ru:8080/

HaBblkaM. 0s3aTeNbHO CIEAYeT YYUTHIBATH PEKOMEHIAIUU IIPEToaBaTers,
JTAaHHBIE B XOJI€ YCTAHOBOYHBIX 3aHATH. 3aTeM — NPUCTYyNaTh K H3YYCHUIO
OTJICJIBHBIX PA3/IEJIOB U TEM B MOPSIIKE, MPETyCMOTPEHHOM MPOrPaMMOM.

[lonyunB mpencraBieHrue 00 OCHOBHOM COJEpKaHUM pasjliesa, TEMBbl,
HEOOXOJMMO U3YYHTh MaTepuall C TIOMOIIbI0 PEKOMEHIYEMON OCHOBHOM
mutepatypbl. llenecooOpa3HO coCTaBUTh KpAaTKUM KOHCIIEKT WM CXEMY,
OTOOpaXalollyl0 CMBICI M CBSI3M OCHOBHBIX MOHATHA MaHHOTO pas3jena u
BKJIIOYEHHBIX B HETO TeM. O0s13aTeIBHO CIEAYET 3alUChIBATh BOZHUKIITNE BOIIPOCHI,
Ha KOTOpbIE HE YJAI0Ch OTBETUTH CAMOCTOSATEINBHO.

[ToaroToBKY K Hayay 00y4eHHUs BKJIIOYAET HECKOJIbKO HEOOXOUMBIX ITYHKTOB:

1) HeoOxomumo co3maTh st ceOsl PalMOHAJBHBIA W SMOIMOHAIBHO
JIOCTATOYHBIM YPOBEHb MOTHUBAIIMM K TMOCIEI0BATEIbHOMY U IUIAHOMEPHOMY
W3YUYEHUIO JUCIUTLIIMHBI.

2) HeoOXxoamMo W3YyYHTh CIHMCOK  PEKOMEHJIOBAaHHOH OCHOBHOW W
JIOTIOJIHUTEJILHON JUTEpaTypbl U yOeIUThCS B €€ HaIu4yuu y ceOs [oMa Wid B
OubnuoTeKe B OyMakKHOM WJIU DJIEKTPOHHOM BHJIE.

3) JKenarenpHO B caMOM Hadvajie Tepuoja OOydYCHHs BO3MOXKHO TINATEIIbHEE
CIUTAaHMPOBATh BpPEMsi, OTBOJMMOE Ha paboOTy C MCTOYHUKAMH U JUTEPATYpOM IO
JTUCLUUIUIMHE, MPEICTaBUTh ATOT IUIAH B HarisaHou (opme (rpaduk paboThl ¢
JaTaMHi) U B JaJbHEHIIIEM €ro MpUIepKUBAThCSA, HE JOMYyCKas CPbIBOB rpaduka
WHJMBUAYAJbHOU paOOThI U «aBpajia» B MPeACeCCUOHHBIN nepuo. [Ipenedpexenue
TUM MYHKTOM MPUBOJUT K MEPEYTOMJICHHIO U PE3KOMY CHUKEHHIO KadyecTBa
YCBOGHHS y4eOHOT'0 MaTepHaa.

Pexomenaanuu mo padore ¢ JuTepaTrypou

1) Bcro yueOHyIO aUTEpaTypy JKEJNaTeIbHO M3ydaTh «I0J KOHCIEKT». llenb
HalMUCaHUsl KOHCIIEKTa MO AUCHUIUIMHE — C(POpMHpPOBATh HABBIKU IO TOHUCKY,
oTO0Opy, aHAIU3y U (GOPMYJIUPOBAHUIO YUEOHOTO MaTepuaa.

2) Hammcanume KOHCIEKTa JO/DKHO OBITh TBOPYECKMM — HYXHO HE
MEPENUChIBaTh TEKCT U3 WCTOYHUKOB, HO TBITAThCA KPATKO H3JaraTb CBOUMMH
CJIOBaMHU COJIEp’KaHHE OTBETA, IPU 3TOM MAKCUMAJbHO CTPYKTYPUPYS KOHCIIEKT,
WCITIOJIb3YSI CHMBOJIBI M YCJIOBHBIE 0003HAYCHUSI.

3) Ilpu HamMCcaHWU KOHCIEKTa KaX<Ibli HOBBIH BOMPOC HAYMHACTCS C HOBOTO
JUCTa, JUIST KaXJIO0TO SK3aMEHAIMOHHOTO BOIpPOCa OTBOAMUTCS 1-2 CTpaHMIIBI
KOHCTIEKTA.

5) Ilpu paboTe HaJg KOHCIIEKTOM OOSI3aTCIIBHO BBIABISIOTCS M OTMEUYAIOTCS
TPYAHBIE JJISI CAMOCTOSITEIbHOTO HW3YYEHHSI BONPOCHI, C KOTOPBIMH YMECTHO
oOpaTUTBCS K TIPEMOJABaTeNII0 TPHU TIOCEIMICHUH YCTAHOBOYHBIX JICKIUNA W
KOHCYJIbTAIINM, THOO0 B MHIMBUTYAIBHOM TIOPSI/IKE.



6) Ilpu yreHun yaeOHON U HAYYHOH JTUTEPATYPhI BCET/Ia CIEAUTH 32 TOYHBIM H
IIOJIHBIM ~ IIOHMMAaHUEM 3HAYEHHUs TEPMUHOB U  COACPXKAHUA  IOHATUM,
UCIIOJIB3YEMBIX B TEKCTE.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCHUITJINHBI
Jlekiuy pOBOAATCS € MCHOJIB30BAHHEM IPOEKTOPA U BHYTPEHHEW CUCTEMBI
noptana JIBOY. JlabopaTtopHble 3aHATHs MPOBOIATCS B KOMIIBIOTEPHOM KJIacce.



Ilpunoscenue 1

MMHHCTEPCTBO OBPA30BAHUS U HAYKH POCCUHCKOM ®EJIEPALIN
denepabHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIET0 0Opa30BaHUs
«/laibHEeBOCTOYHBIH (pelepaibHbIH YHUBEPCUTET»

(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJAYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM PABOThI
OBYYAIOIIINXCA

no auctuminae «CTaTHCTHYECKUE U BEPOSTHOCTHBIE MOJICITH B TPOTPAMMHUPOBAHUI
Hanpassienne noarorosku — 02.03.03 «MaremaTnyeckoe odecrniedyeHue U aIMIHUCTPHPOBAHHE
UHGOPMATMOHHBIX CHCTEM

npoduins «TexHOJIOoTHs MPOrpaMMUPOBAHUS
@®opMa NOATOTOBKHU (04HAS)

BaaanBocTok
2015



[Tnan-rpaduk BBHIMTOIHEHUS CAMOCTOSITENILHON PaObOThI MO TUCIUTLINHE

Ne | Bun camocTosiTenbHOM JlaTa/cpoku [Ipumepnbie | opma
W/ paboTHI BBITIOJTHCHUST | HOPMBI KOHTPOJIS
BpEMEHU Ha
BBITIOJTHCHHE
Yrenue koHcriekTa | 1-36  Henmens | 27 yacoB [1P-7
JEKLMH o0yueHus
Pentenne 3amau 1-18 wHenensa | 12 yacos [1P-11
oOyueHus
[ToaroToBka k | 1-18 Hemens | 15 wacos [1P-6
nabopaTopHbIM paboTam | 0OydeHUs

TpeGoBanus K npeacTaBIeHUI0 U 0()OPMJICHUIO Pe3yJIbTATOB
CaMOCTOAATE/IbHON PadOThI

CamocrosiTenbHass padoTa BKIIOYAET B c€0Sl MOBTOPEHHE TEOPETUYECKOIO U
IIPaKTUYECKOI0 MaTepHalla JUCUMILIMHBI, 3aCIyIIMBAEMOTO U KOHCIIEKTUPYEMOTO B
X0JI€ ayAUTOPHBIX 3aHATUI; U3yYEHHE OCHOBHOM U JIONIOJIHUTEIBHOU JIUTEPATYPHI,
yKa3aHHOH B paOouell ydeOHOM mporpaMMe AUCLUUILIMHBI, CAMOKOHTPOJIb OTBETOB
Ha OCHOBHBIE MPOOJIEMHBIE BOIIPOCHI I10 TEMaM 3aHATUH, CAMOCTOSATEIbHBIN IOBTOP
JEHUCTBUM, OCYILECTBIIIEMbIX B XOJ€ BBINOJHEHUs JIA0OPATOPHBIX PaboOT, B TOM
yucie npu paboTe co CreluanbHbIM IPOrPaMMHBIM 00€CIIEUEHHUEM.

Pe3ynbTaThl camMoCTOSTENBHOM PabOThl MPEACTABISAIOTCS U OQOPMIIAIOTCS B
BHJIC IOKYMEHTAIIMH, TI0 TeME JJabopaTopHOil pabOTHI.

KpuTtepumn onieHKU BbHITIOJHEHHS CAMOCTOSITEIbLHOH PadoThl
Kpurepuu o1eHK BBITIOJIHEHUSI CaMOCTOSTENIbHON pabOThl — MPaBUIBHOCTH
OTBETOB Ha BOIPOCHI IO T€MaM TEOPETHUYECKOW YaCTH JUCIHILTAHBI, TOCTIKCHHE
MPaBUJIBHOTO pE3yJIbTaTa TPU OCYIICCTBIICHHH COOCTBEHHBIX JICHCTBUH I10
J1a00paTOPHBIM paboTaM.



Ilpunoscenue 2
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MMacnopt ®OC

Kon n popmyimmposka

KOMIICTCHIMHU

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

OIIK2 Crioco6HOCTH
MIPUMEHSTH B
npodeccnoHaTbEHOM
NeSITeIbHOCTH 3HAHUS
MaTeMaTHYECKUX OCHOB
nH(pOpMATHKH

3Haer

TEOPUIO

BEPOATHOCTEN
MaTE€MaTUYeCKOW CTaTUCTUKH

u METOJIbI

VYmeer

IIPUMEHATh METOABl TEOPUH BEPOSTHOCTEH H
CTATUCTUKHU NIPU PEILICHUH 3a1a4

Bnaneer

METOJAaMHU HCIOJIb30BAHUS CTATUCTUYECKUX U
BEPOSITHOCTHBIX MOJIEIICH

IV. KOHTPOJIb JOCTUXKEHUS LIEJIEH KYPCA

No Kontponupyemsie Kongw! 1 3Tansl O1neHoYHbBIE cpelicTBa -
n/m pa3aesnsl/TeMbl dopMupOBaHUS | HAUMEHOBAaHUE
JIACIIUILTUHBI KOMIIETEHIIU I Texymit Sy ——
KOHTPOJIb aTTeCcTaIus
1 Tema 1. Cny4aiiabie OIIK-2 3naer | cobecenosanue | 3auer 1,2,3
COOBITHSI U BEPOATHOCTH YOl
VYmMmeer | cobecenoBanue | Dx3amed 1 - 4
YOl
Bnaneer | cobecenoBanue | 3agaun 1-5
YOl
Tema 2. Cryqaiinbie OIIK-2 | 3Haer cobecenoBanue | 3auer 4-5
BEJIMYUHBI, pacIpeeIeHUs YOl
BEPOSATHOCTEM Ywmeer cobecenoBanue | Dk3ameH 5 - 7
YOl
BIajzeeT | cobecemoBanue | 3amaun 10-14
YOl
Tema 3. Marematnueckoe | OIIK-2 | 3naer cobecenoBanme | 3a4eT 6
OKHJTaHUE, MOMCHTEI VOl
CITy4alHbIX BEJIMYUH YMmeer cobecenoBanne | Dx3amen 8 - 11
YOl
BIageeT | cobecenoanue | 3agaum 25-29
YOl
Tema 4. CoBMecTHEIE OIIK-2 | 3Haer cobecenosanue | 3auer 6, 7
pacnpeneneHus, YOIl
CIIy4aiiHbIe BEKTOPBI Ymeer cobecenoBanue | Jx3ameH 12 - 15
YOl
Brnageer | Kontponmpnas | 3amaum 30-33
pabota
Tema 5. [IpenenvHble OIIK-2 | 3Haer cobecenoBanue | 3auer &
TEOpPEMBI TEOPUU YOl
BEPOSITHOCTEH YwMmeer cobecenoBanue | Jk3amen 16 - 17




YOl
Bmaneer | cobecenoBanue | 3agaun 34-35
YOl
Tema 6. Pactipenenenus OIIK-2 | 3Haer cobecenoBanue | 3ayer 9
(GYHKIHHA OT CTy4aiHbIX YOl
BCIIHYHH, TOTHBIC VYmeer cobecenoBanue | Dx3aMeH 18
BbIOOPOYHbIE VOl
PaclIpeAc/IcHuA Biageer | cobecemoBanue | 3amaum 35-37
YOl
Tema 7. Meroasl OIIK-2 | 3Haer cobecemoBanue | 3auer 10-11
MIOCTPOEHUS OLIEHOK YOl
napameTpoB YmMmeer cobecenoBanue | Dx3ameH 18-22
pacnpeneneHuin YOl
BIazceT | cobecemoBanue | 3amaun 38-39
YOl
Tema 8. IIpoBepka OIIK-2 | 3Haer cobecenoBanue | 3auer 12-13
CTaTUCTHYCCKUX TUIIOTE3 YOl
VYmMmeer cobecenoBanue | Dx3ameH 23-25
YOl
Binaneer | KonrponpHas | 3amgaum 38-39
paborta
Tema 9. CraTuctuueckas OIIK-2 | 3Haer cobecenoBanue | 3auer 14
uH(pOpMaLKs U SHTPOIHUS YOl
Ywmeer cobecemoBanne | Dk3aMeH 26
YOl
BIIageeT | cobecenoBanue | 3agaum 41-43
YOl

IIkana oueHUBaHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIIUMN

Kon u Jransl GOpMHPOBAHHA KpUTEpHUHU MoKa3areju
(opmysIMpoBKa | KOMIETEHMH

KOMIIETCHIIUH

OIIK2 TEOPUIO 3HaHue CrnocobHOCTB
CrnocoOHOCTB BEPOATHOCTEH U | OCHOBHBIX 1aTh

IIPUMEHSTH B 3HAeT METO/IbI NOHATHUH, popMyn | onpeaeneHus
npodeccuoHab | (MOPOTOBBIA | MAaTEMAaTUYECKOW | U TEOpEeM MTOHSATHH,

HOI YPOBEHD) CTaTHUCTUKH (bopMyIHPOBOK
NEeATEIbHOCTH TEOpeM, PUBECTU
3HAHUS (bopmyIb
MaTeMaTU4YeCKH | yMeeT IIPUMEHATH Ymenune Hannune

X OCHOB (MIpOABUHYTHI | METOJIBI TEOPUU | IPABUIBHO PELIEHHBIX 3a]a4
nH(pOpPMaTUKU i) BEPOSITHOCTEN U | IPUMEHSATH c




CTaTHCTUKH NPU | POPMYIIBI TIPH HCIIOJIb30BAHUEM
pEIICHUH 3a1a9 pEIICHNH 3a1a4 dbopmy
METOIaMH Biagenue CrocoOHOCTh
HCITOJI30BaHUS METOJaMHM MIPUBECTH
BIIaJICET CTAaTHCTUYECKUX | MPOBEPKH o0oCHOBaHHUE
(BBICOKHIA) Y BEPOSATHOCTHBIX | MPABUIBHOCTH MOJTYYEHHBIX
MoJieaei MOJTY9E€HHBIX pe3yIbTaTOB
pelIeHMI peleHus

Texkyumuii KOHTPOJIb
CocTouT B  IPOBEpKE NPABWIBHOCTA  BBIIOJIHEHUS  33JaHUNA  II0
caMoCTOsITeNIbHOM paboTe. 3agaHue 3auTeHO, eciu HeT omubok. [lo Tekymum
OIMOKaM JTAatOTCSI TIOSICHEHMSI.

OIICHO‘IHBIC cpeacrea s TeKymeﬁ aTrecranumu

3amaum 1JiM TeKyero KOHTpOoJst

Ilpumeuanue. B 3aauax, CBSI3aHHBIX CO CITyYaHBIMH COOBITUSMHU, 3HAUOK ©

HaJ COOBITHEM a 0003HAYAET MMPOTUBOIIOIOKHOE COObITHE A° (A° €CTh TONOJIHEHUE
MHOXkecTBa A), A+B o603HauaeT oObequHeHe MHOKeCTB A U B, AB o6o3Hauaer
nepeceyeHre MHOXeCTB A u B (coBMecTHOE HacTyrieHue coObIThii A u B).

1.Ecnu A, B, X- ciy4aiiHbie COOBITHS, TO MPU KAKUX X CIPABEUIUBO CIEAYIOIIEE

PaBEHCTBO
(A + B)(A® + X)(AX)°= AB .

2. Onpenenuts, kakoMy u3 cooutuii 1) A°B 2) ABC  3) AB 4) A“BC
PaBHOCUJIBHO COOBITHE
(A+B)(A+B°)(A°+B).

3.EcauA\B o603nauaer ABS, To kakomy u3 coobrtuii 1) A°B 2) AB¢  3)
A°B¢  4) AB pasaocuibHO cobbitue A\(A\B) .

4 Ilycts A, B — ipousBoiibHbIE COOBITHS, ) — HEBO3MOKHOE COOBITHE, €2 -
JIOCTOBEPHOE COOBITHE.

5.ITpoBepuTh 00Pa3yIOT M MOJHYO TPYIITY CIIEAYIOMIHUE MATh coObIThit: A, A°B,
(A+B)%,0,Q.

6.Ecau A u B — nBa ciyyailHbIX COOBITHSA, 1JIsI KOTOPBIX U3BECTHBI BEPOSITHOCTU
p(AB) =0.75 u p(AB®) = 0.15, To HaiiTh BepOSITHOCTh P(A) COOBITHS A.



7.Ha otpe3ske [0,1] caydaitHeiM 00pa3oM BeIOUpAIOTCS JBa uncia: X, y. Haiftu
BeposATHOCTh P{x + y>1,x —y <0}.

8./[Boe cTynmeHTOB oA0packIBalOT MOHETY, 3araaniBas: “‘Ecinu (A) BeimameT oped,
TO TOWIeM B KiHO, eciu (B) BeimmazeT pemika, To B uHTEpHET-Kade, a ecu (C)
ynajeT Ha pedpo, To noiieM Ha Jiekuuwo . HallTu, npu KakoM OTHOIIIEHUU
TOJILIMHBI MOHETHI K €€ AuameTpy Bce Tpu coobitus A, B, C Oyayt
PaBHOBEPOSITHBI.

9.HaiiTi BEposTHOCTB TOTO, IPU HE3ABUCUMBIX 110I0PACHIBAHUSAX CUMMETPUYHOM
MOHETBHI, IEPBBIN pa3 OPEJI BBINAIET B YETHOU IOIIBITKE.

10.B rpymme 10 dgenmoBek: 10 OTIMYHHMKOB, 7 XOPOIIKCTOB, 5 YIOBI., 3 IUIOXO
MOATOTOBJIEHHBIX. OTIIMYHUKH 3HAOT BCE 25 BOMPOCOB, XOPOMIUCTHI — 20, YIOBIL. —
15, mmoxo — 10.  CnyyallHO BBIOpAHHBIM CTYJEHT OTBETHJI Ha JBa 3aJIaHHBIX
Bornpoca. HaliTu BEpOATHOCTH TOTrO, YTO 3TOT CTYJACHT OTHOCHUTCS K KaXKIOW U3
YIOMSIHYTBIX TPYIIIL.

11.Ecnu onuH 60MOAapIUpOBILIMK YHUUYTOKAET LETb C BEPOATHOCTHIO 1/7, TO ©
KaKOU BEpOATHOCTBIO TPU OOMOApIUPOBIIMKA YHUUTOXKAT 11eJ1b? CKOJIBKO
O0MOapIUPOBIIUKOB HEOOXOAMMO UCIIOJIB30BATh, UTOOHI 11€J1h OblJla YHUUTOXKEHA
¢ BepossiTHOCTHIO 0,999?

12.Ecnu BeposSITHOCThH yCIiexa B OT/ICJIbHOM HCTBITAHUU cXeMbl bepHyim paBHa
P, TO HAlTH BEPOSATHOCTH TOTO, YTO K-if 10 MOpsaKy ycrex mpou3oiaer B N-M
ucnbiTaauu (N > K) .

13.13 smuka, copeprkaIiero Tpyu OSNbIX M JIBa YEPHBIX I1apa, Mepesio’KeHO ABa
apa B SIIUK, COACPKaTUil YeThIpe OebIX U YEeThIpe YepHBIX 1mapa. Haitu
BEPOSITHOCTh BBIHYTh TIOCJIC ATOTO M3 BTOPOTO siuka Oenbiii map. C kakon
BEPOSITHOCTHIO TIPH 3TOM U3 TIEPBOTO SIITMKA BO BTOPOM OBILJIO MEPETIOKEHO JIBa
OenpIx mapa?

14. TIpeanosioxkuM, B AIIUKE HAXOAITCS 5 MIapoB 0EJI0T0 U YEPHOTO 1BETA;
KOJIMYECTBO TEX U APYTMX HEU3BECTHO, HO BCE BO3MOXKHBIC HAOOPHI LIBETOB MOYKHO
CUMTATh PABHOBEPOATHBIMU. ECiin U3 siluKa BRIHYTHI JBA 11apa, TO HANTH
BEPOSITHOCTH TOTO, YTO 002 OHU OKAXKYTCsI OCITBIMHU.



15. Ecnu cyvaitHas BenumurHa X €CTh YMCIIO OYKOB, BBIMAIAIOIIEE ITPU OpOoCcaHU
MPaBUJILHOW UTPAJIBHOM KOCTH, TO HAWTH MaTEMATUYECKOE OXKUIAHUE U
JTUCIIEPCHUIO CITy4aiiHOM Bemuuuubl Y = Sin (X/3).

16.IInoTHOCTH pacnpeiesieHus CIIy4aiiHON BEIMYUHBI UMEET BUI P(X) = a
*COS(x), Tie X I3MEHSETCS B MPOMEXKYTKE [-1/2, m/2]. Haiitu KOHCTaHTY a,
MaTeMaTHYECKOE 0XKUIAHUE U JUCIIEPCUIO IS CIIy4alHOM BEJINYMHBI X.

17. Cayuaiinas BeqimurHa X pacnpejieicHa mo 3akony P{x =-1} =0.2, P{x =0} =
0.3, P{x= 1} =0.5. Haiitu MmaTeMaTH4eCKOE OKHJIAaHUE U AUCIIEPCHUIO CIIydaitHON
BEJIMYUHBI X .

18. Cnyuaiinas BenmnumHa X HMEET IMOKA3aTEIbHOE pacipeneieHue,
P{X > x}=e7", x>0. HaiiTu MaTeMaTU4ECKOEC O)KUJAHUE U JUCIIEPCUIO CIyYAUHOU
BenanuuHbI X (1-EXP(aX)).

19.Uepes naHHyI0 OCTAaHOBKY IIPOXOST MApIIPYTHI ABYX aBTOO0ycoB. CpenHee
BpEMsI OKUJIaHMS TIEPBOTO aBTOOYCa COCTABIISAECT 5 MUHYT, BTOPOTO — 7 MUHYT.
CuwnTas BpeMs 0KHIaHUA SKCIIOHEHIIUAIBHO PACIPEACICHHON CIIydYailHON
BEJIMYMHOM U TIpeArnoaras JIBI>KeHHE aBTOOYCOB HE3aBUCUMBIMU JIPYT OT JpyTa,
HAWTHU CpellHee BpeMs 0KHIaHMs aBToOyca Ha 3TON OCTaHOBKE.

20.ITycTp ciydaiiHble BETUIUHBI X,, X, ,..., X, HE3aBUCHUMBI U HIMEIOT
pacnpenenenue P{X, =0}=1/2, P{X, =3=P{X, =—-1}=1/4. HaliTu MaTremMaTu4ecKkoe

0KMJAHUE U JUCIIEPCHUIO CIIYYAaWHOU BEIIMUUHBI S = X, + X, +...4+ X, .

21.Ecnu auckpeTHas ciiydaliHas BEIMYMHA X UMeeT pacipenaenenue P{x = -2} =
P{x=2}=p,P{x=-1} =P{x=1} =P/2, P{x = 0} = q, a Tak:Kke U3BECTHO, YTO
E | COS(nX/2) | = 6/7, TO HAl'TH, YeMy paBHBI P U (.

22.Ecnu ciydaiiHasi BeJIMYMHAa X PaBHOMEPHO paclipesielieHa Ha [-Tt, Tt], TO HalTH
JUCTIEPCUIO U MaTeMaTHYeCKOoe OKuaaHue ciydaiiHoi BenuunHbl y = SIN (X) .

23. [luckpeTHas ciydaiinas BennunHa X umeeT pacnpeneienne P{x = k} = c/k(k +
D(k+2),k=1,2,.... HaliT KOHCTAHTY C ¥ BBIYUCIUTH MAaTEMaTHUIECKOEC
oxugaHue X.



24.113BecTHO, YTO €CJIM HE3aBUCHUMBIE CITydyalHble BETUYMHBI X U Y UMEIOT
IJIOTHOCTH pacnpenesieHus p(x) u q(y), To cymma X + Y pacnpejeiieHa ¢
WIoTHOCTEIO P(x) = | p(x — ) q(y) dy. Haiitu pactpenernerne cymmst X + Y,
xormau P(X) u g(y) ects mmoTHOCTh pactpencnenus Komm, p(x)=1/z(1+x?).

25.Ecnu ciydaiinpie BeTuarHbl X U Y HE3aBUCUMBI U OJTMHAKOBO PACIIPEICIICHBI C
dbyHKIuen pactpeaeneHus f(x), To HAMTH GYHKIIUK pacipeaeIeHUs CIydaiHbIX
BeauunH Z=maxXx {X, Y} u U=min {X, Y}.

26.ITycTh citydaiinbie BennuuHbl X U Y CBsi3aHbI cooTHOIIeHHeM Y =aX + b,
npuyeM MaTematuueckoe oxuganue EX = 1, a qucnepcus D(X)=4,u EY =8,
D(Y) = 16. HaiiTu uncia a u B.

o Y
27. HaiftTu nucniepcuio onpeaeauTens X = U

Z
V" 2D*snemenTtsl koToporo Y,Z,UV

SBJIAIOTCS CIIyYallHBIMHM BEJIMYUHAMHU C HYJIEBBIM MaTEMaTHUYECKUM OKUJAHUEM U
nucnepcueil D.

28. Ilyctb cimydaiinble BenuduHbl X, Y HE3aBUCUMBI U OJJMHAKOBO PACTIPEIEICHBI C
MOKa3aTelIbHBIM pachpe/ielieHueM (ero mIoTHOCTh paBHa e, x >0). Haiitu
IUIOTHOCTH pacIpeesieHus uist ciay4aiHbix Benuuna X + Y u X/Y.

29. YCTpOHCTBO COACPIKUT N OJIMHAKOBBIX OJIOKOB, paOOTAIONIUX HE3aBUCHMO JIPYT
oT Jpyra. Bpems, B TeueHue KOTOpPoro OJIOK OCTaeTcsi pabOTOCHOCOOHBIM — ATO
clTydaliHas BEIMYMHA, UMEIOIIAs SKCITOHCHIIMALHOE PaCpe/IeIICHHE C TapaMeTpOM
A. YerpoiicTBO ocTaercss paboTOCTIOCOOHBIM, TTOKA OCTAIOTCS Pab0TOCIIOCOOHBIMU
X0Ts1 ObI K 0710KOB, k < n, M CTAHOBUTCS HEPAOOTOCIIOCOOHBIM B IIPOTHBHOM CIIy4ae.
[Toctpouth (QyHKIHIO pacnpeneieHus [UIsi BPEMEHH, B TEUYCHHE KOTOPOTO
YCTPOMCTBO OCTACTCsl paOOTOCIIOCOOHBIM.

30. ITycts F(x) — dbynkums pacnpenencaus. CymecTBYIOT U TaKUE 3HAUCHUS A, IPU
KOTOPBIX 1—(1— F(X))* Takke sBiseTcst GyHKIUEH pacipeaeacHus?

31.Cnyuaiinple BEJUYUHBI ¢&,7 HE3aBUCHUMBI M Kaxaas HWMEET HOPMaJibHOE
pacrpeneiaeHre ¢ MaTeOMaTHUECKUM OKUIaHUEM a U aucrepeueii o’ . [loctpouts
KOBAPUALIMOHHYK)  MATpUIy Ui JIBYMEPHOIO  CIy4alHOTO BEKTOpa C
KOMIIOHEHTaMU aé + fn, a&— fn .



32.HOKa3aTB, qTO €CJIM IMOCJIICO0BAaTCIBbHOCTD CJ'Iy‘-IElfIHLIX BCINYHUH CXOJUTCA IIO
PaCpCACICHUIO K KOHCTAHTC, TO AdHHAA ITOCICA0BATCIIBHOCTD CﬂyqaﬁHLIX BCJINYNH
CXOJUTCA U 110 BEPOATHOCTU K TOM K€ KOHCTAHTE.

33.ITonb3ysick HepaBeHCTBOM UeObIeBa, OIIEHUTh BEPOSTHOCTH TOTO, YTO TIPH
1000 6pocaHusIX MOHETHI YUCIIO BBIMAIeHUI repba OyIeT 3aKII0UeHO MEXTY
450 u 550.

34.I1lycTh ciydaiiHble BETUYHUHBI &, &, ,..., &, ... HE3ABUCUMBI U PABHOMEPHO

pacnipenenensl Ha otpeske [0,1]. C moMolpio eHTpaabHON IpeaeIbHOM
TEOPEMBI OTICHUTH BEPOSATHOCTH COOBITHS

100 10
Hgk < i

35.Haift BepOsITHOCTH TOTO, YTO CIy4aifHasl BEIMYNHA, UMEIOIIAsl pactpeesieHue
CrplofileHTa ¢ 5 cTemeHsMH CBOOOJIbI, MPUHMMAET 3HaueHue Oombinee 1.96.
CpaBHUTBH 3Ty BEPOSATHOCTb C BEPOSTHOCTBIO TOTO, YTO CllyyaiiHash BEJIMYMHA,
UMeIolIas CTaHJapTHOE HOPMAaJbHOE paclpelelieHue, MPUHUMAET 3HAueHUe
oonpiiee 1.96. Uemy paBHa QUCHIEpCHSt KaKION W3 ITHX CIyYalHBIX BEITUYUH?
CBs13aHO 1M pa3Inyue BEPOATHOCTEN C pa3IMUUEM JUCIIEPCHIL?

36.CayyaitHast Benmu4nHa & (XapakTepu3yIomas CpoK CIIyKObI 2JIEMEHTOB
X2
AJIEKTPOHHOM anmnaparypbl) uMeeT pacnpenenenue Penes, F(x) =1- exp[— 3] x>0

. HaiiTu o1ieHKy MakcHUMaJIbHOTO MPaBaONOI00MS 1Jist TapameTpa 0.

37.Ilpenmonaraercss, 9Yro N HAOIIOACHUH  X,,..,X, SBJISIOTCS 3HAUYCHHUSIMU

n

HE3aBUCHUMBIX OJIMHAKOBO PACIpPEICIEHHBIX CIyYalHBIX BEMMYMH  X,,.., X, ,

MMEIOIINX pacrpeeneHre ¢ PyHKIuel IoTHOCTH, paBHOM O mpux <0 W paBHOU
0 exp(—6 x) ipu x >0. MeTogOM MOMEHTOB OLIECHUTH .

38.Ilycth ciydaitHas BeauMuMHA ¢ KMMEET raMMa-pacrnpesiesieHue, T.e. MJIOTHOCTh

pacnpenenesus ¢ UMeeT BUI  P(X) = X“ exp(—i), rae I'(u)- ramma-

1t
LT (o +1)

u+l

bynakus, I'(u) :Ix e *dx.
0

A) Halitu MaTeMaTH4eCKOE OKHUIaHUE U AUCTIEPCHUIO JUIS CIIy4ailHOM BEIMYUHBI & . B)

Ilycte X, X,,...,X, - TOBTOpHas BbIOOpPKa (MOCIEAOBATEILHOCTh HE3aBUCHUMBIX



OJIMHAKOBO PACHpPEICNICHHBIX pealu3aluil cilydailHoil BenuwdyuHbl ¢). Haiftm mo

METOZy MOMEHTOB OLIEHKH NTapaMeTPOB a U [ .

39.Crnydaiinasi BelmMurHa & UMEET PaBHOMEPHOE pacIpeiesiecHne Ha oTpeske [0, 6
+1], npwuem 6 wHewsBecTHO. Mmeercs BBIOOpKA Xy, X,,..,X, HE3aBHUCHMBIX
peanuzanuii £ . B kauecTBe OIleHKH IapaMeTpa § mpeayiaraeTcs HCIob30BaTh JIBE
CTaTUCTHUKHU:

6, = %ZﬁﬂXk —% 0, = max{X,} - ﬁ
Jokazate, uto Ef; = Ef, = 0, To ecTb onieHKH HecMelleHHbIe. Haiitu nucnepcun
D4, u D4, u nokazarpb, 4To IIpHu n — DB, = o(D8,) .

40.Haiitu unpopmanmonHoe KoiaudecTBo duinepa OTHOCUTENIBHO Mapamerpa b,
colepkaiieecss N HaOMIOACHUSX, €CIU HAOJIOJECHHS SIBISIOTCA 3HAYCHHUSIMU
HE3aBUCHUMBIX OJIMHAKOBO pACIHpPEEICHHBIX CIy4YalHbIX BEIMYMH X, ,..., X, ,

UMEIOIINX paclpeaeseHle ¢ PyHKIUEeN TIOTHOCTH, paBHOW 0 mpux <0 W paBHOU
07" exp(—x/0) ipu x> 0.

41.CnyyvaitHas BeJIM4MHA MpUHUMaeT 3HaueHus n =0,1,2,... ¢ BEpOSTHOCTIMU
p, =ap". HaiTu sHTpONMIO pacnpenencHus 3TON CIy4aiHOW BEIUYUHBI.

[Toctpouts rpaduk 3aBucumoctu dHTponwH oT P (0 <p< 1).

42 DHTpONUSl JAUCKPETHOTO paclpeiesieHuss paBHa H = —Y}_,p;In(p,). Haiitu
SHTPOIINIO, COOTBETCTBYIOLIYIO CIEAYIOUIEMY IPOTHO3Y: ~TO JI JOXKIUK, TO JIA
CHET, TO JI1 Oy/€eT, TO JIU HeT...”. I3BeCTHO, UTO B JaHHOE BPEMsI T'0/1a C OCAIKaMU
obiBaeT 75% Bcex HEW, MPUYEM OJTHOBPEMEHHO UATH JOXKAUK U CHET HE MOTYT.
[IpeAnonoxum Takxe, 4To B IEHb C OCAIKaMU CHET U JOKJIUK PAaBHOBEPOSITHHI.

+ oo
43.OHTpOonKs HEMPEPBIBHOTO pacipeaenaeHus paBHa H = — [* p(x) In(p(x)) dx . Kak
MU3MEHUTCS SHTPOIIHS, COOTBETCTBYIOIIAs CIIyYailHON BEIMUYUHE & , B pe3yJbTarTe
JMHEHHOTO NpeoOpa3zoBaHus

n =a+ b&?
O1eHOYHBIE CPeACTBA ISl MPOMEKYTOUHOM aTTecTaAlun
Bomnpocs k 3auety (5 cemecTtp)
1. Crnydalinple COOBITHSI, OTEpAIlMM HAJ] HUMH, BBIYMCIICHUSI, CBS3aHHBIC C

HOPMAJIHBIM PACTIPECICHUEM.



2. 'eomerpuyeckue BeposTHOocTH. 3amada broddona. MonenupoBanue
CIy4aiiHBIX COOBITHI Ha KOMIIBIOTEPE.

3. CxeMa mocnenoBaTeIbHBIX HCIBITAaHUM bepHyIIM, mnpelenbHas TeopeMa

ITyaccoHna.

4. MopenupoBanue  ciy4amHbIX — nociepoBarenbHocTed.  [loctpoenune

pactipeneneHuid 11t GyHKIUU OT CIIy4alHbIX BEJTUYUH.

S. OMnupuyueckast yHKIUS pacipeieNieHus: U TUCTOTpaMMa, UX MOCTPOCHHE.

6. CoBMeCTHBIE pacHpellefieHUus] CIy4YalHbIX BEJIMYWH, CIy4YalHbIE BEKTOPBI,

KOoBapuanusa 1 Koppensius. Beraucinenue korhOUIIMEHTOB KOppEsIuu, IpoBepKa
3HAYMMOCTH.

7. JIByMEepHOE HOpMalbHOE paCIpENENICHUE, €ro CBOMCTBA. MoaenupoBaHue
JBYMEPHOTO HOPMAJIBHOTO paclpeAesieHus Ha KOMIIbIOTEPE.

8. [IpuMeHeHre LEeHTpaIbHOM MpPEeNeNbHON TEOpEMBbI, 3aKOHA OOJBIIMX YHCEN
YeObimea k cxeme bepHymin, oneHuBaHwe  HeoOXoaMMOro  oObema
HKCIIEPUMEHTAJIbHBIX JaHHBIX.

Q. Jlemma @uiiepa, 10BEpUTENBHBIE HHTEPBAJIBI Ul TAPAMETPOB HOPMAIBHOTO
pacnpenesieHus, IPUMEHEHUE B aHAIN3€ DKCIIEPUMEHTAIIBHBIX JaHHBIX.

10. Merox MOMEHTOB, METOJ MAaKCHUMAaJIbHOTO MPaBIONOA00US, MpUMEPHI
MOCTPOEHUS OIIEHOK.

11. 3apmaua perpeccuu, METOJ HAUMEHBIIUX KBaJAPAaTOB, ONTUMAIbHOCTh OLIEHOK
MHK.

12. Hemapametrpuyeckue kputepuii cornacus Ilupcona u Koamoropona-
CMupHOBa, UX IPUMEHEHUE.

13. YucneHHOE MOCTPOCHHE OIIEHOK MaKCUMAJIHHOTO MPaBA0IOI00MS HA OCHOBE
Merona Herorona.

14.  MeTonbl SKCIEPUMEHTAILHON MPOBEPKU TOYHOCTU MOJIEICH perpeccuu u
IPOTHO30B.

Bonpocsl k 3k3ameny (6 cemecTp)

1. Cnyuvaitable coObITHS, omepanuu Hajg HuMU. Kitaccudeckoe omnpeaeneHue

BEPOSTHOCTH.
2. ['eomerpuueckue BepositHocTH. 3amada broddona.
3. VY caoBHBIE BEpOSITHOCTH, HE3aBUCUMBIE COOBITHS.
4. dopMyia noaHoW BeposiTHOCTH, (popmyina baiteca

Cxema mocienoBaTelbHBIX HCHOBITAHUN bepHyuM, mnpenenbHas Teopema
IlyaccoHna.
6. JIucKpeTHbIE ClIydaiHble BEJIMYMHBL, IPUMEPBL: pactpeneseHus llyaccona u

IrcoOMCTPHUICCKOC.



1. HenpepsiBHble pacnpeznenenusi, (QyHKUUS PpaCHpPENENeHUs MU IUIOTHOCTH;
IIPUMEPBL: PABHOMEPHOE U HKCIIOHECHIUAIbHOE PACIIPEICIICHHUS.

8. @OyHKIMU OT CIy4YailHBIX BEJIMYUH, UX PaCIpeleIeHUs], IPUMEPHI.
9.  T'ayccoBckoe (HOpPMajbHOE) pacHpeleleHHue, €ro CBOMCTBA; BBIUYMCICHMS
BEPOSATHOCTEM.

10. Marematuueckoe OXHUAAHUE [JJIS1 JUCKPETHBIX CIIyYalHBIX BEJIWYHH.
MatemaTtuueckoe OXHUAaHue AJI HENPEPBHIBHBIX CIYyYailHBIX BEJIMYHH.

11. Jlucnepcun TUCKPETHBIX U HEMIPEPHIBHBIX CIIYYAWHBIX BETUYUH. MOMEHTHI.
12. Xapakrepuctuueckue QyHKIIUH, UX CBOHCTBA.

13. CoBMmecTHbIE pacmpelefieHus CIy4yalHbIX BEJIMYUH, CIy4alHbIE BEKTOPBI,
KOBapualus U KOPPeJsus.

14. He3aBucumele ciy4aiiHple BeJIMYMHBL. CyMMHUPOBaHHE HE3aBUCHUMBIX
CIIyYalHBIX BEJIMYHH.

15. JIBymepHO€ HOpMaJibHOE paclipe/iejieHue, ero CBOMCTRa.

16. 3akxon 6onpmmx yrcen YeObImeBa, mpuMeHEeHHE K cxeme bepHyum.

17. lleuTpanbHas npeaenbHas TeopeMa, MPUMEHEHHE K cxeMe bepHyiu (BhIBOJ
pacnpenenenus [lyaccona).

18. Pacmpeaenenue Cthionenta. Jlemma duiiepa.

19.  JloBeputenbHBIC HHTEPBAJIBI AJIS TAPAMETPOB HOPMAILHOTO PACIPEICICHHUS.
20. MeToa MOMEHTOB, IPUMEPHI TOCTPOCHUS OI[EHOK.

21. MeToa MakCUMaIBHOTO TPaBIOMOA00uS, MPUMEPHI TOCTPOSHUS OLIEHOK.

22. 3amava perpeccuu, MeTOJ] HaMMEHBIIINX KBaJIpaToB, ONTUMAILHOCTD OIIEHOK
MHK.

23. Kpurepuii cornacus [lupcona xu-kBaapar, ero npuMeHEHHE.

24. IlpoBepka rumores Ajsi IapaMeTPOB HOPMAJIBHBIX PACIIPEICIICHUN.

25. Kpurepuii Kommoroposa-CmupHoBa.

26. Undopmamus umepa. HepaBenctBo Kpamepa-Pao. 3OddextuBHOCTH
OLICHOK.



Oo0pa3zen 3x3aMeHAIIMOHHOI0 OUJIeTA.
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1. CoBMecTHBIC paclpeAeiCHus] CIIy4alHbIX BEIWYMH, CIyYalHbIE BEKTOPHI,
KOBapHaIus U KOPPEIISIIHSL.

2. YCTpOMCTBO COAEPAKUT N OJIMHAKOBBIX OJIOKOB, pabOTAIOIINX HE3aBUCUMO JIPYT
oT Apyra. Bpems, B TeueHrne KOTOporo OJI0K ocTaercs padoTOCIIOCOOHBIM — 3TO
Cly4ailHasi BeJIWYHMHA, WMEIOIIAasi OSKCIOHEHIIMAIBHOE paclpeeieHue ¢
napaMmeTpoM A. YCTpOHCTBO oOcTaeTrcsi pabOTOCIOCOOHBIM, IMOKa OCTATCS
paboTocrmocoOHbIMH ~ XOTS Obl K OJOKOB, k<n, ©  CTaHOBHTCSA
HEepabOTOCIOCOOHBIM B MNpPOTUBHOM  ciyyae. lloctpouts  QyHKUHIO
pacnpenenieHus JUIS BPEMEHH, B TEUYCHHUE KOTOPOTO YCTPOMCTBO OCTaCTCS
PabOTOCTIOCOOHBIM.

DK3aMEHAIMOHHBIN OUJIET COIEPKUT TEOPETUUECKUI BOTIPOC TIO KYPCY JISKITHI
U 3a/1a4y.



IHoaroroBka K NpoMe:KyTOYHOM aTTECTAIMU MO TUCHHUILIMHE: IK3aMEHY
(3auerty)

K arrecranuu A0MycKarTCs CTYIEHThI, KOTOPbIE CUCTEMATUUYECKU B TEUCHHE
BCET0 CeMecTpa Moceniaii U padoTalld Ha 3aHATUSX U TIOKA3alld YBEPEHHBIC 3HAaHUS
B XO/I¢ BBITIOJIHCHUHU J1a00paTOPHBIX PaboT.

HenocpencrBeHHass MOArOTOBKAa K  aTTECTallMM  OCYLIECTBIISIETCS IO
BOIIPOCaM, MIPEICTABIICHHBIM B paboueii yaeOHou mporpamme. TmaTeapHO U3ydnuTe
(OpMYIMPOBKY KaXJI0r0 BOIIPOCA, BHUKHUTE B €r0 CyTh, COCTABbTE IJIAH OTBETA.
OOBIYHO IJIaH BKIIIOYAET B cE€O:

® OMNpEJENeHHEe CYIHOCTH PacCMaTpUBAaEMOIO  BOIPOCA, OCHOBHBIX
MOJIOKEHUH, YTBEPKICHUH, OnpeieieHne HE00X0JUMOCTH X JOKAa3aTeIbCTBRA;

e 3amuch 0003HAUYECHHM, (POpMyI, HEOOXOAUMBIX MJIsI MOJHOTO PACKPBITHS
BOIIPOCA;

e rpaduueckuii marepuan (TaONHIbI, PUCYHKH, T'pauKu), HEOOXOIUMBIE
JUTSL PaCKPBITUS CYIIIHOCTH BONPOCA;

® pOJIb U 3HAYEHUE PACCMATPUBAEMOIO Marepuajia ISl HPAKTUYECKOM
NEATEeIIbHOCTH, PUMEPHI UCIIOIb30BAHUS B MPAKTUYECKOU JIEATCIBHOCTH.

MeToauueckKkue PEKOMEHAANHUH, ONIPECACIAIOIINE MPOUEAYPbI ONCHUBAHUSA
pe3yjbTaToB OCBOCHUA TUCHHUILJINHBI

Tekymasi arrecrtauMsi CTYIeHTOB. TeKylias arrecrauus CTYJACHTOB
MPOBOAUTCS B COOTBETCTBUMU C JIOKAJIbHBIMA HOPMATUBHBIMH akTamu [[BOY u
SIBJISICTCS 00513aTEIILHOM.

Tekymass arrecranus NPOBOAUTCS B (GOpMe 3alllUTHl TMPOCKTA W
OCYIIECTBIISIETCS BEAYIIUM ITPEOIaBaATEIIEM.

OOBeKTaMH OIICHUBAHMS BBICTYIAIOT:

® CTENCHb YCBOCHHS TCOPETHYECCKHX 3HAHUM - OIICHUBAETCS B (opme
cobeceqoBaHus;

® YPOBEHb OBJAJCHUS MNPAKTUYECKUMHU YMEHUSIMH M HaBbIKAMU —
oricHUBaeTCs B (popMe 3aIIHUThI IPOESKTA.

IIpome:kyTouHasi arrectanmsi CTyIeHTOB. [[pomMexxyTouHas arrecTarus
CTYJICHTOB TPOBOJAUTCS B COOTBETCTBHUU C JIOKAJHLHBIMH HOPMAaTHUBHBIMHU aKTaMH
JIBOY u sBuseTcs 00s3aTeIbHOM.

3ager mpoBoauTcs B ycTHOM (dopme (ycTHbIM ompoc B (opme
co0Oece0BaHus), K3aMEH - B MIMCbMEHHOU (hopMme.



Kpurtepun BbICTaBIeHUS OLIEHKH CTY/IEHTY Ha 3a4eTe/ JK3aMeHe 10

AUCHUIIJIMNHE «CTaTucTHYECKHE U BEPOATHOCTHBLIC MO/JICJIN B

NPOrpaMMHUPOBAHUM)

Banasl

(pefTHHroBO
1 OTICHKH)

Onenka 3auera/
IK3aMEHA

(cTanmapTHas)

TpedoBanus K c¢hopMUPOBAHHBIM KOMIIETEHIIHSIM

86-100

«3a4TEHOY/
«OTITUYHO»

O1eHKa «OTIMYHO» BBICTABIISIETCS CTYNICHTY, €CJIM OH TIIyOOKO U
IIPOYHO YCBOWJI IPOTPaMMHBIM MaTepUall, HCYEPIIBIBAOLLE,
[TOCJIEZIOBATENBHO, YE€TKO M JIOTHYECKH CTPOMHO €ro H3JIaraert,
yMEeT TECHO VYBS3bIBaTh TEOPHIO C MPAKTUKOH, CBOOOIHO
CIpaBIA€TCS C 3aJayaMHd, BOIPOCAMH U JPYIrUMH BHUAAMU
[IPUMEHEHUS] 3HAHUM, IPUYEM HE 3aTPYIHSAETCS C OTBETOM IIpU
BUJIOM3MEHEHUH 3aJaHHi, MPaBUIBHO OOOCHOBBIBAET MPHUHSITOE
peuleHue, BIAJCeT Pa3HOCTOPOHHMMM HABBIKAMH U IIPUEMaMU
BBIIIOJIHEHUS TPAKTUYECKUX 3a7a4.

76-85

«3a4TEHOY/
«XOPOIIIOY

OrneHka «XOpOIIO» BBICTABIIAETCS CTYAEHTY, €CIM OH TBEpHIO
3HaeT MaTepuai, IPaMOTHO M IO CYLIECTBY H3JIaraeT €ro, He
JOIyCKasi CYLIECTBEHHbIX HETOYHOCTEH B OTBETE€ Ha BOIIPOC,
MIPaBUJILHO PUMEHSIET TEOPETUUECKHE MTOJIOKEHUS [TPU pEIISHUN
MPAKTUYECKUX BOMPOCOB M 3ajad, BIaJeeT HEOOXOIUMBIMU
HaBbIKaMH U [TPUEMaMH UX BBIITOJIHEHUS.

61-75

«3a4TEHOY/
«yIIOBJIETBOPHUTE
JIBHO»

OneHka «yIOBIETBOPUTEIBHOY» BBICTABIAETCS CTYACHTY, €CIIH OH
UMEeT 3HAHUA TOJbKO OCHOBHOI'O MaTepuajla, HO HE YCBOWII €ro
JeTanei, JOMycKaeT HETOYHOCTH, HEJIOCTaTOYHO IMpPaBHUIbHBIC
(hOopMyIHPOBKH, HApYIIECHHS IOTHYECKON MOCIIeI0BATEIbHOCTH B
W3TI0)KEHUHN MIPOrpaMMHOT0 MaTepuana, WCIIBITHIBAET
3aTpyAHEHHS TIPU BBITIOJTHEHNH PAKTHYECKUX padoT.

0-60

«HE 3aUTEHOY/
«HEYIOBJICTBOPU
TCIIBHO»

OlrieHKa «HEY/IOBJICTBOPUTEILHOY» BBICTABISCTCS CTY/CHTY,
KOTOpbIi HE 3HAET 3HAYUTENIBHOW YacTH MPOrPaAMMHOIO
Marepuana, JI0IyCKaeT CyLIIECTBEHHbIC OLIMOKH, HEYBEPEHHO, C
OOJIBIIUMHU 3aTPYJAHECHHUSMH BBITOJIHICT MPAKTHIECKHE PabOTHI.
Kak mpaBmiio, OLEHKA «HEYIOBJIECTBOPHTEIBHO» CTABUTCS
CTYy/ICHTaM, KOTOpble HE MOTYT MPOJODKUTH OO0ydeHHe 0e3
JIOTIOJTHUTEIILHBIX 3aHSATHI 110 COOTBETCTBYIOIIEH AUCIUTLTHHE.




