MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA30OBAHU S POCCUNCKON ®EJEPALINN

DeepajibHOE TOCYAAPCTBEHHOE ABTOHOMHOE
oOpa3oBaTe/ibHOE YUpexIAeHne BbICIIEero 00pa3oBaHus
«HaunoHaabHbI HccaenoBaTe bCKU Hukeropoackuii rocyapcTBeHHbI YHUBEPCUTET
uM. H.U. Jlo6aueBcKkoro»

I/IHCTI/ITYT I/IH(bOpMaHI/IOHHBIX TEXHOJIOTUH MaT€MaTUKU U MEXaHUKHU

HepeﬂOBaﬂ HHXXCHCPHAs IKOJId
(dpakysnprer / uHCTHTYT / Prnnan)

YTBEPXIEHO
pewenremM Yuenoro copeta HHI'Y
npotokoia Nel3 ot 30.11.2022

Pabouass nporpaMma QM CHUIIIHHBI

Teopus BeposiITHOCTEN U MATEMAaTHYECKAasl CTATUCTHKA
(HaumeHoBaHue OUCYUNIUHBL (MOOYIS))

YpoBeHb BbIcIIero 00pa3oBaHus

0axajaBpuar

(OakanaBpuatr / Maructparypa / CerualInTeT)

HaHpaBHeHI/Ie IIOATOTOBKU / CIICIUaJIbHOCTD

09.03.03. IIpukaagHasi uHpoOpMaTHKa

(yKa3b16aemc,‘z KOO U HAUMEHOBAHUE Hanpaejlenus Nn0020MOBKU /cneuuaﬂbHocmu)

HanpasienHocTs 00pa3oBaTeIbHON IPOTrpaMMBI

IIpoexTHpOoBaHNE U ABTOMATH3ALMSA POU3BOACTBA M31EJIM MUKPOIJIEKTPOHUKHU

(ykazwisaemcst npo@uns / masucmepcKas npocpamma / Cneyuanu3ayis)

dopma o0yueHHs

OYHas

(ounas / ouno-3a0uynas / 3a04nas)

Hwxuuit Horopon

2022



1. Mecro sucuuninnsl B ctpykrype OIIOIT

JIMCIUIIINHA OTHOCUTCS K 00s3aTCIIBHON YacTH

Ne MecTo AMCcHUIVIMHBI B y4eOHOM | CTaHJAAPTHBIA TEKCT VISl ABTOMATHYECKOT0
Bapu nJ1aHe o0pa3oBaTebHOM 3amoJiHeHus1 B KOHcTpykTOope PII/{
aHTa NMPOrpamMMbI

1 brmox 1. Huctummuael (Moxynu) | Jucuumimna b1.0.08 «Teopust BeposiTHOCTEH
O6;{3aTe_]'[BHa;[ 4yacTh N MareMaTHU4dcCKadad CTATUCTUKA»OTHOCUTCA K
obs3arenbHoil  wactm  OOIl  nampaBneHus
HOATOTOBKU 09.03.03 [Ipuknagnas

nHpOpMaTHKa

2. Ilmanupyemble pe3yJabTAThl 00y4eHUsI O TUCIUIIHHE, COOTHECEHHBIE ¢ MJIAHUPYEMbIMH
pe3yJbTaTaMu 0CBOeHHS 00Pa30BaTeIbHOI NPOrpaMMbl (KOMIIETEHIIUSIMU M MHAUKATOPAMH
AOCTHIKEHUS] KOMIIeTeHIIUi )

IInanupyemMsble pe3yJbTaThl 00yUeHHs M0 JUCHHUILINHE (MOIYJII0), B

npogheccuonanvuvie
3a0ayu ¢ NPUMEHEeHUeM
ecmecmeeHHOHAYUHBIX
U OOWEUHIICEHEPHBIX
3HAHUTL, Memooos
MAMemMamuyecko20
ananusa u

3nams cnocobwl npedcmasnenus b1O0pKU
(pe3ynbmamos NOGMOPHBIX HE3AGUCUMBIX
HabooeHutl Hao CAYYATHBIMU
BeUYUHAMU) u sblOOpoOUHbIE
(AMRupuYecKue) XapaKmepucmuxi.

3namv memoowvl oyenusanus (no evlbopre)
HeUu36eCmMubIX 3aKOHO8 pacnpeodeneHus. U

®opmupyembie COOTBETCTBHH ¢ HHAUKATOPOM A0CTHKEHHSI KOMIIETEHI[HH HanMeHOBaHMe
KOMIeTeHUHH (Ko7, HuaukaTop 10CTHKEHHs OIIEHOYHOT0
coziepKaHue KOMIeTeHIuu™ Pe3yabTaTsl 00yyenus cpecrea
KOMITETEHIIHH ) (xom, comepxanue MO0 AUCHUILTHHE™*
WHIUKATOPa)
OIIK-1. Cnocoben OITK-1.1. Ymemnw gopmynuposams | Cobecedogarue
npumMeHsamos ﬂeMOHcmpupyem COOeinCQm@JZbel@ l’lp06ﬂ€.7l/lbl 6 ¢OPM€
ecmecmeeHHOHAYYHble | 3HAHUe OCHO8 @biculell | BEPOAMHOCMHBIX UL CMAMUCULECKUX
U obweundicereprvie MamemMamui, 3a0ay, cmpoums seposmiocmibie Mooenu
NPOCMbIX  CAYHAUHBIX — IKCNEPUMEHMOE,
3HAHUS, MEMOObl Qusuxu,
. Haxooumu 8EPOSIMHOCMHbBLE
mamemamuyecko2o BbIYUCTUMENLHOU XAPAKMEPUCTIKI CAyUaiinbLX SeTUdUL.
ananusa u MEXHUKU U 3uame  ochnosmubie nowsmMUsL U MenoObl
MOOCUPOBaAHU, npocpammupoearusl. meopuu  8eposmHOCmel, 8 YACMHOCIU,
meopemuiecKozo u mpeboganus K blOOpY INEeMEHMAPHbIX
IKCNEPUMEHMATLHOZ20 UCX0008  CIYAUHO020 — IKCNEPUMEHMA,
uccneo08amns 6 paziuunslie  N00X00bl K  ONpeoeseHuo
np0¢eccu0HaﬂbH0ﬁ eeposmrocmu, K/ZLZCCM(Z)MK(JL{MIO
desmenbHochiu CAYHAUHBIX CcOOBIMULL U onepayuu Hao
CAYHAUHBIMU COOBIMUIMU.
3uameo OCHOBHbIE 6EPOSIMHOCMHbIE
c80UCMBA OOHOMEPHBIX U MHO2OMEPHBIX
CAYHQUHbIX — GEIUYUH, 6  HACMHOCU,
KIaccuurayulo  CIyHAUuHbIX  8EIUYUH,
Ccnocobwl 3a0anusi 3aKOHA pacnpeoeieHus
6EPOSIMHOCMEN  CAYHAUHbIX — GeNIUYUH,
HeKomopble 8UObL pacnpeoeneHuil
OUCKPEMHBIX U HEeNpPepbleHbIX CILYHATHbIX
BENUYUH.
OIIK-1.2. 3nams onpedenenus u cnocobwl Cobeceoosarue
Jlemoncmpupyem BbIUUCAEHUS] YUCTLOBLIX XAPAKMEPUCTUK 3aoaua
ymenue pewams CYHAUHBIX GEIUYUH U CBOUCMBA IMUX Koumponvhas
Xapaxmepucmux. paboma




MOOENUPOBAHUSL. Memoobl MOYEYHO20 U UHMEPBAIbHO2O
OYEHUBAHUSL HEU3BECMHBIX NAPAMEMPO8
pacnpedenerus
OITK-1.3. Ymems no nosmopmoii evibopke 3aoaua
Jlemoncmpupyem HAX00Uumsb dIMIUpUYEcKue Konmponvnas
Xapaxmepucmuky u HecCMeujeHnble OYeHKU paboma
hanutiue HEeKOMOPbIX YUCTOBIX XAPAKMEPUCUK
npaxkmuieckozco CYUatinOLl 6eUUHDL.
onbima Bnaoemv memooamu evruucienus
meopemuyeckoz2o U 6eposIMHOCMeEl CLYYAHbIX CODbLIMULL C
IKCNEPUMEHMATbHO20 | UCNOTbS06AHUEM KTACCUECKO20 U
2e0MempuyecKo20 onpedeneHull
uccneo008anus
8EPOAMHOCIU.
00veKmos Bnaoems mexnuxoii eviuucienus
npogheccuoHanbHol 8EPOAMHOCMEN CIONCHBIX COOLIMUTL C
oeamenbHOCHI. UCRONb308AHUEM MEOPEM CLONCEHUSL U
VMHOICEHUSL 8EPOSMHOCMEN, (hOPMYTbL
NOIHOU 8EPOSIMHOCU U POPMY b
baiieca.
Brademv memooamu evruucnens
OCHOBHbBIX 6EPOSAMHOCIHBIX
Xapaxmepucmux Ciy4atiHblx 6eIUYUH.
Braoemv memooamu moueunoco
OYEHUBAHUS HEUZBECMHBIX NAPAMEMPO8
pacnpeodenenuli CIy4atiHbIX 8eIUUUH.

3. CTpyKTYypa H cojiep:KaHne TUCIUTTHHbI

3.1. Tpya10eMKOCTh TUCHUTLINHBI

Ounas popma 00yuyeHus
O0mas TpyA0eMKOCTh 93ET
YacoB nmo yuedHOMY IIaHY 324
B TOM YHCJIe
ayIMTOPHBIE 3aHATHS (KOHTAKTHasi padoTa): 142
- 3aHATHS JIEKIHOHHOT0 THIA 92
- 3aHSATHSI CEMHUHAPCKOI0 THIA 62
- Tekyuuii kourpoias (KCP) 4
caMoCTosITe/IbHAsI padoTa 146
IIpome:kyTouHasi aTTecTalUs — 3a4€T, 3a4eT, IK3aMeH 36

3.2. Conep:kanne TUCIUNIHHBI

B tom uncie

KonrakTHas padoTra (padora Bo 8
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OcHOBHbIE TOHATHS TEOPHU BEPOATHOCTEIA. 74 16 14 30 44




CroxacTuueckue SKCIEPUMEHTBHI. IIpocTtpancTeo
3JIEMEHTAPHBIX UCX0J0B. CirydaifHble COOBITHS M ONEpaIun
Hag HUMH. CTaTHCTHYECKOE OMPENIEICHHE BEPOSTHOCTH.
Kiaccuueckoe onpezenenue BepoaTHOCTU. ['eomeTpudeckue
BEPOSTHOCTU. AJTeOpBl U G - anreOpbl. AKCHOMBI TEOPHU
BeposiTHOCTeH. BeposTHOCTHBIE mpocTpaHcTBa. CBOHCTBa
BEPOSITHOCTH. YCIIOBHBIE BEPOATHOCTH M HX CBOMCTBA.
O6oOmenHass  TeopeMa  yMHOXKCHHS  BEPOSTHOCTEH.
®opmyna mnonaHod  BepoatHocTH. Dopmyna  Baiieca.
Ilomapuas He3aBHcUMOCTb coObITHH. He3aBucumocTs B
coBokynHocTtu. Cxema bepnymmu. Teopema Ilyaccona mmus
cxempl bepnymmu. JlokanpHas IpefenpHas — TeopeMa
Myaspa-Jlannaca. IHTerpaneHas TpeaenbHas TeopeMa
Myaspa-Jlamnaca.

OaHoMepHBIe cy4aiiHble BeJIMYUHBI.

OpHOoMepHBIE CIy4aiiHble BEIMYMHBI M OJHOMEPHBIE
¢ynknun pacnpenenenus. Kiaccndukanust 0THOMEPHBIX
CIIlydaliHbIX BeIM4YUH. [{MCKpETHBIE CIy4aiHbIE BEIHMYUHBI.
AOCONIOTHO ~ HETIPEpHIBHBIE  CIydYailHbIE  BEJIMYUHBL
HekoTtopsle BUABI pacrpeaeeHni JUCKPETHBIX CIy4aiHBIX
BeMimunH  (OmHOMManbHOe, pacnpeneneHue IlyaccoHa).
Hekoropsie BHIBI pacrpeneiacHui HENPEPBLIBHBIX
ClIydyallHBIX BeIMYMH (paBHOMEpPHOE, IOKa3aTelbHOE,
HOopMalbHOE). DYHKIMM OJHOTO CIIy4aliHOTO apryMeHTa.
Uucnossle XapaKTEePUCTUKU CIIy4aiHbIX BEJIMYHH.
MaremaTuueckoe 0’KMIaHUE U €ro cBoiicTea. Jlucnepcus u
ee cBoiicTBa. Moja, KBaHTUJIb, ME€IMaHa, MOMEHTBHI BBICIIIUX
HOPSKOB, KO3 PUIIMEHT acCHMMETpHH, IKCIIECC.

58

12

10

22

36

MHoromepHsbie  ciay4yaiiHble  BeJM4YUHBbL.  CucTeMbl
CITy4alHbIX BEITMYUH. MHoromepHsie byHKIMN
pacnpenenenus. OnpeneneHre HE3aBUCUMOCTH CIy4alHBIX
BenuuuH. Kpurepuil He3aBHCUMOCTH [l JTUCKPETHBIX
cly4yailHbIX BenMuuH. Kputepuil He3aBUCHUMOCTH  JUIs
abCoOII0THO HETIPEPHIBHBIX CITyJaitHBIX BETTMYHH.
Maremarnueckoe oOxugaHue (QYHKIMH OT HECKOJIBKUX
CIIy4aiHBIX apTyMEHTOB M ero cBoiicTBa. KoBapuamnus u ee
cBoiictBa. KoaddunueHt xoppensuud U €ro CBOWCTBA.
YcnoBHBIE 3aKOHBI PACIIpeesICHIs JBYMEPHBIX JUCKPETHBIX
CIIy4alHbIX BEJIMYMH. YCJIOBHBIE 3aKOHBI PaCIpElEICHUS
JByMEPHBIX HENPEPBIBHBIX CIYyYaWHBIX BEIMYUH. Y CIIOBHOE
MaTEMaTHYECKOE OXKUIAHHE.

52

10

18

34

IIpenenbubie TeopeMbl Teopuu BEPOSAATHOCTEH.
[MocnenoBaTebHOCTH CIYyYaWHBIX BENUYWH. PaznmyHbie
BUABI CXOJMMOCTH IOCJIEOBATCIFHOCTEH  CIIydalHBIX
BEJIMYMH: CXOJMMOCTb [0 BEPOSTHOCTH, CXOJIUMOCTH C
BEPOSATHOCTBIO | (CXOMUMOCTH  TOYTH  HABEPHOE),
CXOAUMOCTh B CPEIHEKBAIPATUICCKOM CMBICITE,
CXOIUMOCTh TIO pacmhpenencHuto (ciabas CXOIUMOCTB).
3akoH  OONBIIMX  YHCEN  JJIs  TOCIEeN0BATEIBHOCTH
HE3aBHUCHUMBIX CHy‘IaﬁHBIX BCJIMYUH. HeHTpaJ'IBHaS[
npezeabHast TeopemMa JUTSt TOCJIeIOBATEILHOCTH
HE3aBUCHUMbBIX OJMHAKOBO pacupeacJICHHBIX Cﬂy‘{aﬁHBIX
BEJIMYVH.

22

12

10

DJIeMEHThI TeOPHH cJIy4aiHbIX mpoueccos. OnpeneneHue
CllydyallHOro Ipouecca. KoneunomepHsle  QyHKIMH
pactipenenenus. Kiaccudukanms cirydaifHBIX ITPOIIECCOB.
CranuoHapHble CllydaillHble IPOLECCHL. DProJUUECKUe
CllydaiiHbIe MPOLECCHI.

IlpeaMeTr W OCHOBHBIE 33a4YM  MAaTeMATHYeCKO
cratucTuku. [Ipeamer MareMaTnyecKoW CTATHCTHKUA U €€
CBS3b C TEOpHeH BeposATHOCTEH. 3aaun MaTeMaTHYeCKOM
craTrcTuku. Beioopka. CriocoObl mpeacTaBieHUus] BRIOOPKH

28

10

16

12

4




(BapHaIlMOHHBIN PsiJl, CTATUCTHYECKHUH PsiJl, TAOJUIIA YacTOT
TpyIIUPOBAaHHON BBIOOPKN). CrarucTudeckue
(oMIIIpHYecKre) 3aKOHBI pacIpeneNeHus (IMIupUIecKas
GYHKIUS paclpelesieHHs, THCTOrpaMMa OTHOCHTEIIBHBIX
4acToT IPYIITUPOBAHHOM BBIOOPKH, TIOJIUTOH
OTHOCHTENBHBIX YacTOT) M BBIOOPOYHBIC  YHCIIOBBIC
XapaKTepUCTUKH.  3ajadyd  OLCHUBAaHHWSA  HEHM3BECTHBIX
3aKOHOB pacIpeesICHHs CIIy4ailHbIX BEJIHYHH.

3agaun TOYEYHOI'0 OIlCHUBAHUA HEHU3BECTHBIX
napamMerpoB pacmnpenejienuii. OCHOBHbIE ONpENEICHUS U
o0miass IMOCTaHOBKA 3aJauyd TOYEUYHOI'O  OLCHUBAHHUS.
CBolicTBa TOYEUHBIX OIICHOK (HECMEIIEHHOCTb,
3¢ EKTHBHOCTB, COCTOSITEIIBHOCTB ). Ouenka
MaTeMaTHYeCKOr0  OXUAAHWs  CIydyalHOW  BEJIUYMHBI,
a¢deKTHBHAS B Kilacce JMHCHHBIX HECMEIICHHBIX OICHOK. 26 8 6
HecmemenHast orieHKa BEPOSATHOCTH CITydaifHOTO COOBITHSI.
3amava oleHWBaHUSA (DYHKIUH paclpelesieHus CIydaitHOH
BEJIMYMHEI KaK 3a/jaya TOYEYHOI'0 OIICHUBAHUSA HEH3BECTHBIX
napameTpoB. HecMmeleHHasi OLIEHKa IUCNIEPCUH CITydyalHOU
BEIMYMHBI TIPY U3BECTHOM U HEM3BECTHOM MAaTEMaTHYECKOM
oxugaHuu. MeToag MOMEHTOB. MeToa MakCHMMallbHOIO
IPaBIONOIO0HSI.

14

12

3aga4a HMHTEPBAJLHOIO OLUEHMBAHHA HEH3BECTHBIX
napaMerpoB pacnpe/e/eHui.

OCHOBHBIE ONpENENeHUs U o0las II0OCTAHOBKA 3aJauu
UHTEPBANBHOTO  OINEHMBAHUA.  MeTon  OIEHUBAHUI,
OCHOBaHHBIH Ha O00OOIIEHHOM HepaBeHCTBE YeOblliera. 36 10 3] 16
LleHTpambHBI ~ METOA  IOCTPOCHHS  JTOBEPHTEIBHBIX
UHTEPBAIIOB. JloBepUTENBHEII UHTEPBAI UIs
MaTEMaTHUYECKOTO OXKHIAHUS HOPMAJIbHON  CIIydaiHOM
BEJIMYMHBI IPH M3BECTHOM U HEM3BECTHOM AUCIIEPCHH.

20

3agauM NpPOBEPKHM CTATHCTHYECKHUX rumore3. OCHOBHbBIE
ompezeneHus U o0mas mocTaHoBKa 3amaud. [IpaBuio
MIPOBEPKH MPOCTON OCHOBHOM rumoTe3sl. OmmoOku mpaBuia 32 8 6
mpoBepku. MormHocTe kputepus. Kpurepuit Heiimana-
IlupcoHa nns TPOBEPKU MPOCTOM OCHOBHOW TMIIOTE3BI
IIPOTUB IIPOCTOM aJbTEPHATUBHOM.

14

18

Texymuit koutpois (KCP) 4 4

ITpoMeKyTOYHAs aTTECTALUS — 3QUET, 3a4€T, SK3aMEH 36

Uroro 324 76 62 146

142

TCKYI_I_IHﬁ KOHTPOJIb YCIICBACMOCTU PCAIM3YCTCS B (bOpMaX OIIPOCOB Ha 3aHATUAX CEMHUHAPCKOTIO
THIIA.

[TpomexyTouHasi aTrTecTaiusi MPOXOJAWT B TPamUIMOHHBIX (hopma (3aueT (4,5 cem.), sk3ameH (6
ceM)).

4. Y4eOHO-MeToAU4YeCKOe o0ecrieueHue CaMOCTOsITeIbHOI pa6oThl 00yUarouXcst

CaMocTosiTenbHass padoTa 00yJaromuXcsl BKIIOYaeT B ceOsl BBIMTOJHEHUE JIOMAITHAX TPAKTHYSCKUX
3aJlaHuil MO0 JUCUUIUIMHE, CaMOCTOSTENIbHOE M3yUYeHUE KOHCIEKTOB JICKIUH, MOKA3aTeNbCTBO psjlia
YTBEPKACHUM, cHOPMYIHPOBAHHBIX B JIEKIUSIX U MOATOTOBKY K k3ameHy. CaMmocTosATenbHas padoTa
KOHTPOJIUPYETCSl MPENoJaBareiaeM, Kak BO BpPEMS ayAUTOPHBIX 3aHATUH, TaK MU BO BpeMsd
BHEAYJIUTOPHON pabOTHI (OCYIIECTBIAECTCS BEHIOOPOYHAS MTPOBEPKA TIOMAITHUX PAa0OT MOCIIE KaXI0Tro
MPAaKTUYCCKOI' O SaHHTI/IH). HpI/I BBIIIOJIHCHUU CTYACHTAMU AJOMAIIHUX W KOHTPOJIbHBIX pa60T,
HCIIONB3YIOTCS IPUBENICHHBIE pa3jiene 6 yueOHO-METONYECKUE TOCOOUS ¥ PAKTHUKYMBI.




B Teuyenue Bcero nepuoma uszydeHus «lTeopuu BEpOSTHOCTEM M MaTeMaTU4E€CKOW CTATHCTUKU»
CTYAEHTBI pElIaloT YKa3aHHbIE IperojaBaTesieM 3a7add U3 y4eOHO-MEeTOJUYECKOro MOCOOMs WM
IIPAaKTUKYMa, COOTBETCTBYIOIIETO TEME U3y4aeMOro pasjena JucUUILIMHbL. [[oaroroBka k 3x3aMeny
OCYILECTBIISICTCS C MCIOJIb30BAHUEM KOHCIIEKTOB JIEKLUH U y4eOHOM JIUTepaTyphl, CIIUCOK KOTOPOil

MIPHUBEJICH B pazjedne 6.

5. ®oH/ OLIEHOYHBIX CPEACTB JIJIsl IPOMEKYTOYHON aTTeCTAIIMH 10 THCHHUILJIHHE (MOIYJII0),
BKJIFOYAIOIIINN:

5.1.

Onucanue MKAaJ OleHUBAHUS pe3yabTaToB oﬁyqe}mﬂ o JTMCIHMIIJINHE

YpoBenn Ixana oueHuBaHusi chOPMHPOBAHHOCTH KOMIIETEHIIUH
chopmMupoBaH
HOCTH HEYJO0BJICTBO | YIOBJICTBOPH
1J10X0 X0pouo OYeHb XOpOII0 OTJIHYHO MPeBOCX0THO
KOMHETQHHPIFI PHUTEJIBHO TEJAbHO
(MHAMKaTOpPa
OCTHKEHHSI
A _ He 3aureno 3a4TeHo
KOMIeTEeH i)
OtcytcTBHE
3HaHUH
YpoBeHb YpoBeHb
TEOPETHIECKO . N
YposeHb MuHuManpHO | 3HAHWM B 3HAHWUU B Yposenb
ro Marepuaia. . . o
3HAHUM HIDKE | JTOIyCTHMBIH obObeme, o0beme, 3HaHUH B YpoBeHb
MHHHMATb- 0BEHb COOTBETCTBYIO COOTBETCTB obbeme 3HaHU B
Heso3moxxnoC yp N yiom yrom ’
Th OLEHHTH HBIX 3HAHUIL. €M Iporpamme €M IporpaMme COOTBETCTBYIO | 0OBEME,
3HaHus nomoTy TpeboBaHHI. JonymeHo MIOJIrOTOBKHU. MIOJArOTOBKH. meM IIPEBBILIAONIE
— Nmenu mecto | MHOTO HomnyteHo Jomymeno rporpamme M Iporpammy
BCENICTBHE rpyObIe HETpyObIX HECKOJIBKO HECKOJIBKO [IOJTOTOBKH, MIOJrOTOBKH.
oTKasa OmmOKH. OIINOKH. HEerpyOBIX HECYIIECTBEHH 0e3 omuooK.
omKOoK BIX OLINOOK
o0yyarorieroc
sL OT OTBETA
IIponemoHncTpu IIponemoHncTp
IIponemoHcTp
POBaHEI Bce IMponemoHCTpH | MPOBAHBI BCEe
OtcyTcTBHE HPOBAHBI IMponemoncTp
Ipu pemenun OCHOBHbIE pOBaHBI BCe OCHOBHBIE
MUHHUMaJIb- OCHOBHBIE HpOBaHbI BCE
N CTaHIAPTHBIX YMEHUs. OCHOBHBIE yMEeHHUs,
HBIX YMEHHI. YMEHHS. OCHOBHEBIE
3a1a4 He Pemensr Bce YMEHHSI. peIeHs! Bce
HeBo3mox- Pemensl YMEHU,
MIPOJEMOHCTP OCHOBHbIE Pemiens! Bce OCHOBHBIE
HOCTB THUITOBBIE peleHs! Bce
HPOBAHbBI 3a1a4u C OCHOBHBIC 3a1a4U C
OLIEHUTH 3a7aqH C OCHOBHEBIE
OCHOBHEIC Hel’“py6l>IMl/I 3aJavuu. OTACIIBHBIMHA
YMmenus HaJIn4ue HerpyObIMH 3a1a4M.
N yYMEHHUS. OIIHOKAMH. BemonHeHs! Bce | HecymecT-
YMeHHI OIIHOKAMH. Bemonaenst
BrrmonHeHs! Bce | 3amaHus, B BEHHBIM
BCJICACTBHC BrinoaHeHbI BCC 3aJlaHMs,
Nmenu mecto 3a/laHusd, B IMOJITHOM HEao4YCTaMHu,
OTKa3za BCE 3a/IaHM, B TIOJTHOM
rpyObIe TIOJTHOM obbeme, HO BBITIOJTHEHBI
oOyuaromero- HO HE B o0beMe 0e3
OILITHOKH. ob6beMe, HO HEKOTOPBIE C BCE 3aJ]aHUS B
cs OT OTBeTa MIOJTHOM HEJI0YeTOB
HEKOTOPBIE C HEJJ0YeTaMH. TIOJTHOM
oOneme.
HEJI0UeTaMH. obObeme.
OrcyrctBue IIpu pemienun | Umeercs IIponemoncT- [IpoaemoncTpu I
0JIEMOHCT
BJIaZICHUSA CTaHJAPTHBIX MUHUMAaJIbHEI PHUpOBaHEI pOBaHbI P P [TponemoHcTp
. HUPOBaHBI
MaTepHaioM. 3a7a4 He i Habop 0a30BEIE 0a30BEIE p HUpOBaH
HaBBIKH TIPH .
HeBO3MOKHOC | mpogeMOHCTp | HABBIKOB IS HaBBIKH TIPH HaBBIKH TIPH P TBOPYECKHUH
CIICHUU
Tb OLICHUTDH HMPOBaHbI peumeHus peueHuun pemeHun P MOJIX0/ K
Hapbixu HEeCTaHJapTH
HaJIM4ue 6a3oBble CTaHJAPTHBIX | CTaHJAPTHBIX CTaHJAPTHBIX 6 PELLEHUIO
BIX 3aJau 0e3
HaBBIKOB HaBBIKU. 3a1a4 ¢ 3a1a4 ¢ 3aa4 0e3 6 HECTaHJapTH
OLIMOOK U
BCJIC/ICTBHC HEKOTOPBIMU HEKOTOPBIMU OIIMOOK 1 BIX 3aJ1a4.
HEJIOYETOB.
OTKa3za Nwmenn mecto HEJ0YeTaMU. HEeJI04YeTaMu HE0YETOB.
olyuaromeroc | rpyobie




s1 OT OTBETa OIITHOKH.

IIkana oneHKH NpU MPOMEKYTOYHOM aTTeCTAlMH

OIIeHKa Yponem, nOoATOTOBKH

Bce kommereHnny (YacT KOMITETCHINH), Ha (POPMUPOBAHHE KOTOPHIX
ITpesocxomo HarpaBJieHa TUCIHUIUINHA, cOpMUPOBaHEI Ha YPOBHE HE HIDKE
«IIPEBOCXOTHO»

Bce kommereHnmu (4acTu KOMIleTEHIMIT), Ha (GOPMHUpPOBAaHHE KOTOPHIX

OTau4HO HaTpaBJieHa TUCIHUIUINHA, CPOPMHUPOBAHBI HA YPOBHE HE HUKE «OTIIHMIHOY,
mpU 3TOM XOTsA OBl OJHA KOMOETCHIMs CGOPMHUpPOBaHA Ha YPOBHE
«OTIIMYHOY
Bce kommereHmmu (Y4acTH KOMIICTCHIMI), HAa (OPMHUPOBAHUEC KOTOPBIX
329TEHO OdeHb XOpoIIo HampaBjieHa TUCIHUIUIMHA, CHOPMHPOBAHBI HA YPOBHE HE HUXKE «OUYCHBb

XOpOLIOY», TIPH 3TOM XOTs OBl 0/IHa KOMIIETeHIMsI ¢(hOPMHUPOBAHA HAa YPOBHE
«OUYCHb XOPOLIO»

Bcee kommereHImM (YacTH KOMIIETEHIMH), Ha (OPMHPOBAHHE KOTOPBIX
Xoporto HarpaBjeHa JUCIUIUINHA, CPOPMUPOBAHBI HA YPOBHE HE HIKE «XOPOIIOY,
IpH 3TOM XOTA OBl OJHAa KOMIIETEHIMS c(OpMHpPOBaHA HA YpPOBHE
«XOpOoIIO»

Bce xoMnereHumu (4acTH KOMIICTEHIMI), Ha ()OPMHPOBAHHE KOTOPBIX
Y 10BIETBOPHUTEIBEHO HanpaBjeHa JAWCHMIUIMHA, CGOPMUPOBAHBI Ha ypPOBHE HE HIDKE
«yIIOBJICTBOPHUTENILHO», IpPU O3TOM XOTS OBl OJHA KOMIIETEHIIUS
c(hOpMHUpPOBaHA HA YPOBHE «YJOBJIETBOPUTEIHLHO

Xors  Obl  OmHA ~ KOMIICTCHIUS  CcPOpMHpOBaHA  Ha  ypPOBHE

He 3AUTEHO HeynosnerBopuresbHo «HEYZOBIICTBOPUTEIBHO», HU OJIHA M3 KOMIIETEHLUH He copMupoBaHa Ha
YPOBHE «ILIIOXO»
[Tnoxo XoTs 051 07JHa KOMIIETEHIIHS COPMHUPOBAHA HAa YPOBHE «ILIIOXO0Y»

HpOMe)KyTO‘IHI)II\/JI KOHTPOJIb Kade€CTBa YCBOCHHA CTYACHTAMU COACPIKAHUA AUCHUILIIMHBI
MpOBOAUTCA B (I)opMe 3aueTta. B PE3YIbTATC BBICTABIIAACTCA OLICHKA «3auTeHOY (COOTBCTCTByeT
YPOBHAM OLICHKH KOMHGTGHHH?I «YOOBJICTBOPUTCIIBHO» U BI)IHIC) i «He 3aureHoy (COOTBGTCTByeT
YPOBHAM OLCHKHU KOMHCTGHHI/Iﬁ «III0X0» U ((HeyI[OBJ'IeTBOpI/ITCJ'ILHO»). Hrorossriit KOHTPOJIb
KaueCTBa YCBOCHUA CTYACHTAMH COACPKAHUA JUCHUIINIMHBI TPOBOAUTCA B BHJAC 3K3aMCHA, Ha
KOTOPOM ONPCACIIACTCA:

L4 YPOBCHBb YCBOCHUA CTYACHTAMHW OCHOBHOTI'O yqe6H0ro Marepurajia rno JUuCHUIIINHEC,

® YPOBE€Hb NOHUMAaHUA CTYACHTAMHU U3YUCHHOI'O MaTCpHraia

L4 CIIOCOOHOCTH CTYACHTOB HUCIIOJIB30BATh MOJYYCHHBIC 3HAHUSA JJI PCIICHUSA KOHKPETHBIX
3aaa4.

OK3aM€H BKJIIOYAeT YCTHYIO M MHCbMEHHYIO YacTh. Y CTHAs 4acTh DK3aMEHA 3aKJo4acTcs B
OTBETE CTYACHTOM Ha TEOpPETHMYECKHE BOMPOCHl Kypca (C MpeABapUTEIbHONW MOATOTOBKOW) H
nocjenyomeM codeceoBaHMM B paMKax TemaTtuku Kypca. CobecenoBaHue MpOBOAUTCA B Gopme
BOIIPOCOB, Ha KOTOpbIE CTYIEHT JOJDKEH JAaTh KpaTkuil oTBeT. IlpakThueckas yacTh SK3amMeHa
IIpelycMaTpuBaeT pelieHue 3anaqu. [1o pesynbpraraMm sk3amMeHa IPOCTaBIISAETCS OLEHKA.

5.2. Tunosble KOHTPOJIbHbIE 3aJAHUSA HJIM HHbIE MATEPHAJbI, HEOOXOAUMbIE Il OLIEHKH
pe3yabTaToOB 00yUeHH s

5.2.1 KoHTpoJbHbIE BONPOCHI

Bonpocwi Koo ¢popmupyemoii
Komnemenyuu




1. Chiyuaiinblii sxkcriepuMenT. IIpocTpaHCTBO 3J1€MEHTapHBIX UCXO/I0B. OIlIK-1

2. Cmy4aiiHble COOBITHS M OTIEPAINN HAJ HUMHU. OIIK-1

3. Aurebpsi u O -anreOpsl. 3MepruMBbIe IPOCTPaHCTBA. OIIK-1

4. CrarucTHYECKOE ONPENEICHNE BEPOSITHOCTH. OIIK-1

5. Jluckpernas BeposiTHOCTHass Mozenb. Ompenenenue BepositHocTH B | OITK-1
paMKax AUCKPETHOH BEPOSTHOCTHOM MOJEINH.

6. Kiaccuueckoe onpenesieHne BEpOSTHOCTH. OIIK-1

7. Teomerpuyeckoe OmpenelicHUEe BEPOSTHOCTU. 3ajada o BcTpeue AByX | OITK-1
JIUIL.

8. AxcumoMaTHuYecKoe  OIpeIeNiecHHE  BEposATHOCTH.  BepostHocTHOE | OITK-1
MPOCTPAHCTBO.

9. OcHOBHbIE CBOWCTBA BEPOSTHOCTEH. OIlIK-1

10. VYcnoBHbIE BEpOATHOCTH M MX CBOMCTBA. OIlIK-1

11. TeopeMmsbl CIOKCHUS 1 YMHO)KEHHS BEPOSTHOCTEH. OIlIK-1

12. HesaBucumsle ciiy4aiiHble COOBITHSI. OIllIK-1

13. dopmyina nosHOM BeposiTHOCTH U hopMya Baiieca. OIlIK-1

14. TlocnenoBaTeIbHOCTH HE3aBUCUMBIX HcTbITaHUI. Cxema bepHysu. OIIK-1

15. TlocnenoBarenbHbIE HE3ABUCHMBIE HCIBITAHUS JI0 TIEPBOTO «ycCIIeXay. OIlK-1

16. Cnyuaiinas BenmuuHa. OyHKIMS pacnpeaeneHus cirydaiiHol Benuuussl, | OI1K-1
€€ CBOICTBA.

17. IluckperHas ciydaifHas BesmumHa. Psp pacripemenenust auckperHod | OI1K-1
CIy4YailHON BEIMYUHBI.

18. HempepoiBHast ciydaiiHas BenwuwHa.  IlmotHocTe pacnpenenenus | OI1K-1
BEPOSITHOCTEM, €€ CBOMCTBA.

19. Pacnpenesnenue GyHKIHIA OT OJHOTO CIIy4aifHOTO apryMeHTa. OIllIK-1

20. MaremaTH4eckoe OXKHIaHUE CIIy4ailHON BEJIMYHMHBI, €0 CBOWMCTBA. OIllIK-1

21. [ucnepcus CITy4aifHOH BEJIMYHHBI, ee cBoiictBa. | OIIK-1
CpeHeKBaIpaTHIECKOE OTKJIOHEHHE.

22. buHOMHManbHOE M TEOMETPUYECKOe pachpesaeneHus BepositHocTed. | OITK-1
Pacnpenenenne Ilyaccona. ['unepreomerpuueckoe pacrnpeencHue.

23. PaBHOMepHOE M HOPMAJBHOE paclpeieIeH st BEPOSITHOCTEH. OIlIK-1

24. YucnoBble XapaKTEPUCTUKH  CIy4YalWHOW  BEJIMYMHBI:  MOMEHTHI, | OITK-1
K03((PUINEHT aCHMMETPHH, SKCIECC, MeIMaHa, MOJId, KBAHTHIIb.

25. MHoromepuble  ciyuaiiiele  BeiauuuHbl.  CoBmecTHas — ¢yHkuus | OITK-1
pacmpenienieHus1, ee cBoiicTBa. YacTHbe QYHKIIMHU pacrpeieeHusl.

26. MHoromepHble HeIpepbIBHbIC ciy4aiiHble BenuuuHbl. CoBmectHast | OITK-1
IUIOTHOCTh ~ pacmpesiefieHus, €€ CBOWCTBa. YaCTHBIE IUIOTHOCTH
pacupeseneHusl.

27. MHoromepHbIe IUCKPETHBIC CllydaiiHble BelnYuHbl. Psn pactpenenenus | OITK-1
JIBYMEPHOH TUCKPETHOMN CIIy4aiiHON BEJIMYUHBIL.

28. 3aBuCUMBbIC U HE3aBUCUMBIC CIIy4alHble BETMYHHBI. OIlIK-1

29. OyHkMKM OT Choy4alHBIX aprymeHToB. YwmciioBble xapakrepuctuku | OITK-1
(yHKIMIA OT CiTydaifHBIX apryMEHTOB.

30. YcioBHBIE pacnpenesieHHss JBYMEPHBIX IHCKPETHBIX ciy4alHblX | OITK-1

BCIIMYHH.




31. YcioBHBIe pacnpeaeieH s HeNPEPhIBHBIX CIy4ailHbIX BEJIHYHH. OIlIK-1

32. KoaddummenTsr koBapnannuyu 1 KOppesiiuy ABYX CIydaiHbIX BennunH, | OITK-1
HX CBOMCTBA.

33. Cuayuaiinbie IOCJIEI0OBATEIHLHOCTH. CX0anMOCTb ciyyaiinpix | OlK-1
MOCJIEIOBATENILHOCTEH MO BEPOSTHOCTH, C BEPOSTHOCTBIO 1, 1O
pacrpe/ieieHHIO.

34. 3akoH OonbLIMX 4YHCEN, LEHTpajJbHas TpeaenbHas teopema ( B | OIK-1
npocTedmux hopmax).

35. Boibopka. CrocoObl  mpejcTaBieHds:  BbIOOpKU.  Owmmupuueckue | OIIK-1
xapaktepuctuku. Teopema I nnBeHko.

36. 3amaua  TOYEYHOTO  OIIGHMBAHUS ~ HEW3BECTHBIX  mHapamerpoB | OIIK-1
pacripeneneHuid. CBOWCTBa OIEHOK (HECMEIIEHHOCTh, 3((EeKTHBHOCTS,
COCTOSITENBHOCTD). OIleHKa MaTeMaTH4ecKOro OKHJIAHMS ClIydaiiHOW
BENUYMHBI, 3PEKTUBHAS B KJIaCCE JIMHEHHBIX HECMEIICHHBIX OIICHOK.

37. HecmerieHHas OlleHKa BEPOSITHOCTH CIIy4aiiHOTO COOBITHS. OIlK-1

38. OueHka (QyHKIMH pacnpejeNeHHs Cly4aiHO BeqnuuHbl Kak 3amada | OIIK-1
TOYEYHOMN OLICHKH HEeM3BECTHBIX APAMETPOB.

39. HecmemieHHass oOLEHKAa JUCHEPCHU  CllydaHOW BenuuuHbl 1pu | OIIK-1
HU3BCCTHOM U HCU3BCCTHOM MATEMATUYCCKOM OXKXHIAAHUU.

40. HecmemenHast omeHka k — To HauyanbHOrO MOMEHTa ciydaifHoit | OIIK-1
BeJIMYMHBL. MeTol MOMEHTOB.
41. Metoa MaKCUMaJIbHOTO MPaBIOIOA00US. OIIK-1

42. 3ajaua MHTEPBAJIHHOTO OLCHMBAaHHMS HEWU3BECTHBIX mapamerpoB | OlIK-1
pacripeneneHuil  ciaydalHbIX —~ BEIWYMH. MeToa  MHTEpBaJIbHOTO
OlICHMBaHMs, OCHOBAaHHBII1 Ha 0000IIEeHHOM HepaBeHCTBe YeObiena.

43. lleHTpanbHBIH METOJ IOCTPOCHUS JOBEPUTENBbHBIX HHTepBajoB. | OlK-1
JloBepuTeNbHBII ~ MHTEpBaJ  JUIi  MaTeMaTHYeCKOro  OXKHAAHHS
HOPMAJIbHOW CIIy4ailHOM BEJIMYUHBl IIPU WU3BECTHOM U HEU3BECTHOU
JIUCTIEPCHU.

44, 3ajava TpOBEpKH CTAaTHUCTUUecKHX rumore3. Ilpocteie u cnoxubie | OlK-1
runote3sl. [IpaBuio MpoBepKH MPOCTON OCHOBHOW THnoTe3sl. Oumokn
IIEPBOT0 U BTOPOro poja. MoIHOCTh KPUTEPHSL.

45. Kputepuit Heiimana — IlupcoHa i mpoBepkd NpocToil ocHoBHOW | OITK-1
TUIOTE3bl IPOTUB NPOCTON aJbTEPHATUBHOM TUIIOTE3bI.

46. CmyuvaiiHbIe IOCJIEI0OBATEILHOCTH. CX0auMOCTb ciyyaiinpix | OlK-1
[OCJIE/IOBATENILHOCTEH [0 BEPOSTHOCTH, C BEPOSTHOCTBIO 1, 1O
pacIpeieNieHHIO.

47. 3akoH OOJIBIIUX 4YHCEN, IEeHTpaibHas mpejaenbHas Tteopema ( B | OlK-1
mpocTedmux Gopmax).

48. Beibopka. CrocoObl  mpejcraBieHuss  BbIOOpku. Owmnupuueckue | OlK-1
xapaktepucTuku. TeopeMa [ uBeHKo.

5.2.3. TunoBble 3aga4m 1151 onleHKH chopmMupoBaHHOCTH KomneTeHnnn OIIK-1

B 3aganusx 1 - 5 paccMarpuBaioTCs HEKOTOpBIE CIydaiHble SKCIIEPUMEHTHI. sl KaK0ro U3
HUX HY)KHO ITOCTPOUTH TIPOCTPAHCTBO JIEMEHTAPHBIX UCXO0B () W OMHCATh yKa3aHHbBIE CIydJaiiHbIe
COOBITHS KaK MOAMHOXeCTBa Q2 .
1. Y3 xononpl kapT B 32 jucTa Hayaady BBIOMpArOTCs JIB€ KapThl (MPUKYN MPU WUIPe B
npedepanc). CodbitTue A = {06e KapTbl - Ty3bl}.

2. [Ipu Habope TenedoHHOTO HOMEepa a0OHEHT 3a0bUT JIBE TOCICIHUE IUQPHI 1 HaOUpaeT ux
HayJla4y, TOMHs TOJIBKO, YTO OHU HeueTHBIC U pa3Hble. CoObiTHe A = {HOMep HaOpaH BEPHO}.

3. I3 mecTu3HaYHbBIX TeNeQOHHBIX HOMEPOB, HE COAEPKAIINX OJMHAKOBBIX HU(D, HAyAAdy
BbIOupaercs oguH. CobObitre A = {1idpsl HOMEpa CIEAYIOT B MOPSIKE BO3PACTAHHUSA |.



4. Tpu wurpanbHble KOCTH moaOpackiBaroTca oauH pa3. CoObitus: A = {cymMma OYKOB,
BBINIABIIMX Ha BEPXHUX TPaHAX KOCTeH, paBHa 12}; B= {Ha mepBoii KOCTH BBIIAIO YETHOE YHCIIO
oukoB}; C = {Ha BceX KOCTSX BBINAJI0 OJUHAKOBOE YHCIO OYKOB .

5. Tpu 3aHyMepOBaHHBIX IIapa pacKIaAbIBAlOTCA HayAauyy MO TpeM SIHUKaM. B Kaxaplil sSimuk
MOYET TIOMECTUTHCS Jr000¢e yncio mapoB. CoObiTus: A = {Bce mapsl MomaayT B OJUH SAMMK}; B =
{B mepBbI AMKUK MONaTyT 1Ba mapa}; C = {B KaXAbIl AMIKK ITOMAJET 10 OJHOMY Iapy}.

B 3agavax 6 — 7: A,B,C,D — cnyuaiinbie coObiTus. VConb3yst onpeneneHus onepanuid Ha
COOBITHSIMH U CBOICTBA 3TUX ONEPAIIUN, ONIPEICTUTH, BEPHBI MM HET yKa3aHHBIC PABCHCTBA.

3amaya 6.
AB UCD =(AuB)(CuD);
(AuB)\C=(A\C)u(B\C);

3amaya 7.
A\B=A\B:
(AuB)\C=AuU(B\C);

3amaya 8.
A\(B\C)=(A\B)uUC;
(A\B)(C\D)=AC\BD;

Bamaua 9.
(AuUB)(AuC)(BuUC) = ABuUAC UBC,;

(A\B)(C\D) = AC \ (BU D);

3amaya 10.
A\(B\C)=(A\B)UAC;
(AuB)\B=A\B;

3amaga 11. Bpemsi pemieHusi KOHTPOJIbHOM 3anauM (B CEKyHAAx) CIy4alHO BBIOpaHHBIMH

y4eHHKaMH 4eTBEPTOr'o Kjlacca MpeJICTaBIEHO B BUAE CIEAYIOIEeH BEIOOPKU

38, 60, 41, 51, 33, 42, 45, 21, 53, 60,

68, 52, 47, 46, 49, 49, 14, 57, 54, 59,

77,47, 28, 48, 58, 32, 42, 58, 61, 30,

61, 35, 47, 72, 41, 45, 44, 35, 30, 40,

67, 65, 39, 48, 43, 62, 54, 42, 59, 50.
[IpousBecTn rpynmupoBaHHe BBIOOPKM M TNPEACTaBUTH €€ B BUAE TPYNIHUPOBAHHOTO
CTaTHUCTUYECKOTO psAa (CTaTUCTUYECKOro psiia TpynnupoBaHHOM BbIOOpKkH). [locTpouTsb
SMIHUPUYECKYIO (DYHKIMIO PACHpEesieHUs] , MOJUTOH OTHOCHUTENBHBIX YacTOT TPYHNIHPOBAHHOM
BBIOOPKM M THUCTOIPaMMy OTHOCUTENBHBIX YacTOT TPYIIHUPOBAHHON BBIOOPKHU. BpuncanTh
BBIOOPOYHOE MaTEMaTHYECKOE OXKHJIaHHE.

3agava 12. Ilycts Xp, XK, X, - pe3ynbTaThl N MOBTOPHBIX HE3ABUCHMbIX HAOJIONEHUN Ha

CIy4yallHOM BeNWYMHON ¢, pacmpeneneHHON 1o 3akoHy I[lyaccoHa ¢ HEM3BECTHBIM MapaMeTpOM
A (A>0). lnst oueHku A BeIOpany cienyromue GyHKIMU OT Pe3yJIbTaTOB HAOIIOICHH:
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) ) Ly
AAn (xl,K : xn): 2x1—Xp: D) n(xl,K , xn)=ﬁ 2 Xj

i=1

2
1 n

2| Xim 2 X
i=1 Nj=1
TpeOyeTcs onpeaenuTsh, IBIASIOTCS JIM COOTBETCTBYIOIINE OLIEHKH HECMEIICHHBIMHU.

C)/%n(xl'K 'Xn):

1N
n.

3amaua 13. CnyvaitHas Beau4rHa ¢ - YHCIIO CEMSH COPHSIKOB B IMpo0OE 3epHa — pacrpeseneHa
mo  3akoHy IlyaccoHa ¢  HEHM3BECTHBIM  MapaMeTrpoM A (1>0), T10 ecTp

ﬁk
fe{012K}, PE-kp=7

PacnipeniesieHne ceMsiH  COpPHSKOB B JTUX npo0dax TNPEACTaBICHO B BHJC CICAYIOIIETO
CTaTUCTHYECKOTO
psna:

e_ﬂ, k=0,12,K . Beuio B3sto Nn=1000 HE3aBUCUMBIX TIPOO 3e€pHA.

X : 0 1 2 3 4 5 6
n;: 405 366 175 40 8 4 2

Haiitn 3HaueHHe OLEHKU HEU3BECTHOI'O mapamMeTpa paclrpcaciaCHuAa HyaCCOHa C HCIIOJIB30BaHUEM
METOJa MOMCHTOB.

3amaua 14. Mmeetcs 5 xapTouek, Ha KOTOPBIX HamucaHa ojHa U3 OYyKB: 0,I,p,c,T. KapTouku
ciyyailHbIM 00pa3oMm pacnonaralorcs B paia. HaliTh BeposSTHOCTH CIIEAYIOIIMX COOBITHIA:
A={nonyuutcs ci0BO «cnopT»}; B={Ha mepBoM mecTe okaxercs OyKkBa «C», a Ha IOCIETHEM —
OyKBa «T»}.

3anauda 15. Ha cOopky TeneBH30pOB MOCTYMAIOT MUKPOCXEMBI OT JIBYX MOCTaBUIMKOB: 60% OT
nepsoro u 40% ot Broporo. bpak Mukpocxem mepBOro nocrabilidka coctasisieT 3%, a BTOpOro —
2%. KakoBa BepOSATHOCTb TOT'O, B35Tasi HayJJauy MUKPOCXEeMa OKa)KeTcsl OpakoBaHHOM?

3anaua 16. Ctpenok BeAeT cTpenb0y 10 MUIIEHHU JI0 IEPBOTo MOMNaaHus, uMes 6oesanac u3 4-
X MaTpoHOB. BeposTHOCTHh monagaHus B 1eNb IpH KaxaoM BeicTpene paBHa 0,6. [loctpouts pan u

dyHKIMIO pacnipesneneHus ciyyaiiHol BenMuMHBI & - YMCIA M3PACXOJOBAHHBIX MATPOHOB. HaiiTu
P{l < § < 3}. Psin pactipesienienust €. B. £ UMEET BHI
3 -2 -1 0 1 2
P 0,1 0,2 0,2 0,4 0,1
TpeOyetcs: &) HaliTH (YHKIUIO paclpeAeieHus] U Ha4epTUTh ee rpaduk; D) HaiTh P(|§| <1),

MaTeMaTU4eCcKoe 0KUIaHUE U TIUCTIEPCUI0 & .
a(x—l)z, X e[1,5]
0, X &[1,5]

Haiitn xoHcranTy @, QyHkimio pacnpeaenenus &, P(3< & <4), maremarnveckoe OXUIAHHE |

3amaya 17. Il1oTHOCTH pachpesieieHust c.B. & uMeeT BUI | g(x):

nucnepcuio & .

3anaua 18. JluckpeTHas c. B. & MMEET psij pacrpeeeHus
& -2 -1 0 1 2
P 0,1 0,2 0,3 0,3 0,1

2
IlocTpouTs psix pacipeneneHus ¢.. 7] = é: +2.
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3amava 19. B kopoOke nexar 15 ogMHAKOBBIX Ha BHJ IIOKOJATHBIX KOH(ET C alKOTOIBHOM
HAYMHKOH, U3 HUX 6 ¢ pomoMm, 4 ¢ JuKepoM H 5 ¢ KOoHbskOM. Haymauy Oepyt 3 xonders. Haiitu
BEPOSTHOCTH COOBITHII: A= {BO BCeX Tpex KoH(eTax pa3Has HauMHKa}; B= {poBHO nBe KOH(eETHI
0Ka3aJIiCh C POMOM }.

3amaua 20. B Tpex smmkax HaxomsITCs COOTBETCTBEHHO: 1) 2 GebIxX U 3 4epHbIX, 2) 4 OenbIX U
3 yepHbIX, 3) 6 OenbIX U 2 YepHBIX mapa. V3 Hayaady B3SATOTO SIIMKA [0 CXeMe CIIy4aiiHOro BBIOOpa
C BO3BpAILIEHUEM U3BJICKIIHM TPH 1apa, 1Ba U3 HUX OKa3aauch OenbiMu. HaliTH BEpOSITHOCTB TOTO, UTO
I1apbl U3BJIEKAIUCH U3 IEPBOIO SLIMKA.

3agaua 21. IlpoBonsTcs mocienoBaTelbHblE HCIBITaHUS IATH IPUOOPOB HAa HAJEKHOCTb.
Kaxnpiii cienyromuil npuOoOp HUCIBITHIBAETCS TOJIBKO B TOM CIIydae, €CJIM MpeabAyIinid oKa3aics
Ha/ieKHBIM. [locTpouTh psin pacmpesneneHus CIy4aidlHOro 4ucia & MCHIBITAHHBIX HPUOOPOB, €CIH

BCPOATHOCTDH BbIACPIKATH UCIILITAHUC OJId KA’KAOT'O U3 HUX paBHA 0,9

T
Acosx, Xe {—E,E}
3agaua 22. IIIOTHOCTH pacnpeneneHus c.B. & MMeeT BHA | 5(X) = .
Ol X E _E,Z
2 2
. T
Haiitu A n P(|(§| < Z) .
X— 1 xe(1,2)
3agaua 23. [In10THOCTH pacnpenelneHus ¢.B. ¢ umeeT BUA | §(X) = 2’ "’ . Haiitu
0, X (1,2)

1.p. fn(y) cB.n=InE-3.

Bamaua 24. JlBymepHas clydaiiHas BEJIUYMHA f(a))=( l(a;),g 2(a’)) YIMEET IUIOTHOCTh

c(xy+y?), 0<xy<2

pacnpeneneHus f(x, y):{ . HallTu KOHCTaHTy C M YacCTHYK IUIOTHOCTh

0 , X,y —Opyeue

pacrpesieneHus ClIydaiiHON BETHIHHBI & l(a))

3anaua 25. JIBymepHas ciydaiiHas BelmuuuHa £(w )= (éf 1(0)) £ 2(0))) UMEET PsiJl PacIpeeICHHs

Y\ Xi 0 2 4
1 0,1 0,15 0,2
3 0,2 0,25 0,1

Haiitu: a) gacTHbIle psabl pactpeneneHuii; D) yciioBHOe pacrpeaeneHne 51(0)) IIPYU YCJIOBHH,

4T0 52(“’) =3; c)cov(& L E).

3agavya 26. CnydailHble BEIUYUHBI gl(a)) Hu éz(a)) HE3aBUCUMBI, MPUYEM gl(a)) HMEET

HOPMAaJIbHOE pacIpeielieHHe ¢ MaTeMaTUUEeCKUM OXXUJAaHUEM, PaBHbIM | U nucnepcueid, paBHou 4, a
éz(a)) MMeeT paBHOMEpPHOE pacrpeseneHne Ha orpeske [0,2]. Haittu maremarndeckoe OXKHIaHHE

ciydaitHoit Bemmunasl  77(@), eciu: a)n(a))=§1(a))+§2(a)); b) n(w)=§l(a))-§2(a)); c)
n(0)=E (@) - &, (o).
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6. YueOHO-MeTOoAMUYeCcKOEe H HH(OPMALIMOHHOE o0ecTiedeHne JUCIUTIIMHBI

a) OCHOBHas JAUTEpaTypa:

1. ®epotkun M.A. OCHOBBI IPUKIAJHOW TEOPUM BEPOATHOCTEW M CTATUCTUKU. — M.:
Bricmas mkoma. 2006. - 368 c. (90 3k3.)

2. ®enorknH M.A. Mozenu B Teopun BepositHocTei. — M.: ®USMATIIUT, 2012. — 608c.
(196 5k3.).

3. @®enotkud ML.A. Jlekiuu 1o aHanu3y ciydaiHbeixX sBieHuin. — M.: ®U3MATIIUT, 2016. —
404 c. (166 3k3.).

0) OIOJIHUTENILHAS JIUTEPATYDA:

1. 3yokoB A.M., CeBacthsinoB b.A., Uucrsakop B.II. COopHuk 3amad mo Teopuu
BepositHOcTel. — M.: Hayka, 1989. —317c. (595 »k3.).

2. 3ajauu OIlCHUBAHMS HEM3BECTHBIX MapameTpoB pacnpeaeneHuit/ Coct. CmopxkanoBa B.M.
— H. Hoeropox: HHI'Y, 2015. — 51c. ®oun snektpoHHbIX 0Opa3zoBarenbHbiX pecypcoB HHIY.
Peructp. Homep 982.15.08

3. 3amaum mpoBepku craructudeckux rumore3/ Coct. CmopkanoBa B.M. — H.Hosropox:
HHI'Y, 2015. — 23c. ®onpa saekTpoHHBIX 0oOpa3oBarenbHbIX pecypcoB HHI'Y. Peructp. Homep
1017.15.08

4. HMunsman C.B., Konpmmea B.M. Kypc Teopun BeposTHOcTei: Yd. mocobue. —
H.Hosropoa: HHI'Y, 1998. — 154c. (129 5k3.)

5. [lupsieB A.H. BepositHocTh: Yu. moc. Ains By30B - M.: Hayka, 1989. - 640 c. (92 3k3.).

6. Myxun B.1., Cmopkanosa B.M. CFOPHUK 3AJIAY 110 TEOPMH BEPOSITHOCTEI.
Yactp 3. @onp 251eKTpOHHBIX 00pazoBarenbHbiX pecypcoB HHIY. Peructp. Homep 1661.17.06.

7. Myxun B.J., Cmopkanosa B.M. CBOPHUK 3AJIAY 110 TEOPMH BEPOSITHOCTEMN.
Yactb 4. PoHJ 37eKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB HHI'Y. Peructp. Homep 1662.17.06.

B) OporpaMMHOC obecrieueHrne 1 HHTEpHET-PECYPCHI (B COOTBCTCTBHUH C COACPKAHNEM I[I/ICHI/IHJ'II/IHLI):

1. ®onxa obpazoBarenbHbIX 31eKTPOHHBIX pecypcoB HHI'Y nm. JIoGaueBckoro
http://www.unn.ru/books/resources.html
2. OO6mmepoccuiickuii MaTeMaTHYeCKUi nHTepHeT-mopTai http://mathnet.ru

7.MaTtepuajabHO-TeXHUYeCKoe o0ecnevyeHue U CUMIIIMHBI
[ToMerieHust mpencTaBiIsAOT cOO0H yueOHbIe ayTUTOPUN sl TPOBEACHUS YU€OHBIX 3aHATHM,

MPEAYCMOTPEHHBIX MPOTPAMMOM, OCHAIIEHHBIE CTOJIAMH, CTYJIbIMH, YI4EOHOW NOCKOW. YueOHas u
Hay4Has JIUTeparypa, yueOHO-MeTOAuYeCKHe MaTepuallbl, MPeCTaBIeHHbIe B OMOIMOTeUHOM (DOHIE,
B DJICKTPOHHBIX OMOINOTEKAX.

[Tomemenust Ui CcaMOCTOSITETIbHOM pabOThl O0YyYaromUXcs OCHAIEHBl KOMIIBIOTEPHOMN
TEXHUKOM € BO3MOXKHOCTBbIO NOJKIIOUeHHs K cetu "MHTepHer" u obecrneueHbl JOCTYIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEy

[Iporpamma cocraBieHa B cootBeTcTBUM ¢ TpedoBanusimu OC HHI'Y 09.03.03 «IIpuxnannas
UH(POPMATUKAY.

ABTOp K.(.-M. H., JIO1I. [Tpoiinakosa E.B.

Peniensent (b1)

3aBenyroumii kadeapoit I'eprens B.II.
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http://mathnet.ru/

[Tporpamma ooOpeHa Ha 3aceJaHUN METOAMYECKON KOMUCCUM MHCTUTYTA HH()OPMALIMOHHBIX
TEXHOJIOTHI, MATEMAaTHKU U MEXaHUKU

07.12.2022 npotokos No4
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