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1. HauMeHOBaHMe TUCIUILINHBI

Jucnnmnaa 51.0.02.02 «Teopust BeposATHOCTEW U MaTEMaTUYECKAs
CTaTUCTHKAY.

2. llepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 0CBOECHUSI 00pa3oBaTeIbLHOM
nporpaMmmsl (nepeyeHb KOMIIETEHIHI) ¢ YKa3aHUEM HHANKATOPOB MX
AOCTH:KEHMI U IJIAHMPYEMbIX Pe3yJbTATOB 00y4eHHs M0 AUCHUILIHHE

B pesynbrare u3ydeHus TUCHUILUIMHBI Y CTYACHTOB JOJKHBI OBIThH
c(hOopMUPOBaHBI CJICAYIOMINE KOMIICTCHIINU:

Tabnuua 1 — Komnerenuuu, popMupyemblie B pe3yJabTaTe U3yUeHHs AUCIUILIAHBI
«Teopust BEpoATHOCTEN U MaTEMATHYECKasl CTATUCTUKA

2. OcytiecTBisieT
PUKIIATHBIX

WCII0JIb30BaAHUEM
MaTeMaTHYECKUX METOJIOB.

perieHue
3a1a4 c

Kox Haumenosanue Nuaukaropsl JocTuKeHus| PesyabTarhl o0yuenus
KOMIIeTe [KOMITeTeH T KOMIIETEeHIIUH (BnageHus, YMeHUs] W 3HAHMSA),
HIUH COOTHeCeHHbIe c
KOMIIETEeHIIUSIMUA/MHANKATOPAMH
OCTUKEHUS KOMIIETEHIIUH
VK-4 Cr1ocoOHOCTD 1. Bnanmeer 3name OCHOBHBIE (bakThI,
[IPUMEHSTh (byHIaMeHTaTbHBIMU KOHLENIMN M TMPUHIUIBI TEOPHUH
(yHIaMEHTaJIbHbIE [3HAHUSIMU B o0nacTuBepOsATHOCTEH W MaTeMaTH4eCKOMn
3HAHUS, TTOJTyYCHHbBIE [MAaTEeMATHKH. CTaTHCTHUKH;
B 00J1aCTH Ymems»  crporo = mokasbiBaTh
MaTeMaTH4YEeCKUX U MaTeMaTHYeCKHe YTBEPKICHUS
(M) €CTeCTBEHHBIX TEOPUH BEPOSITHOCTEH 7|
HayK, 1 MaTeMaTH4eCKON CTaTUCTHUKH,
MCII0JIb30BAHUE UX B BbIJICTISIE  TJIABHBIE ~ CMBICIIOBBIE
podeccuoHaIbHON ACTIEKThI B JI0KA3aTEIbCTBAX;
NesITeNIbHOCTH

3Hamb A3BIK TEOPUU BEPOSTHOCTEU
M MaTeMaTUYECKOM CTATHUCTUKH IS
pellleHrs TNPHUKIAJHBIX 3a1ad4 C
MCIIOJIb30BAHUEM MaTeMaTUYECKUX
METOJIOB;

Ymems IMPUMCHATHb 3HAHUA TCOPUU
BepOHTHOCTeﬁ U MaTeMaTU4YeCKOM
CTaTUCTHUKH JJIA peaiceHu-d
[MPAKTUYCCKUX 3alal; BLI6I/IpaTI> b4t
[MPUMCHATH MAaTCMaTH4YCCKUC
MCTOIbI U MCTOABI MOJACIINPOBAHUS
HCO6X0)II/IMI:>IC JJIA peHICHUA
IMIOCTAaBJICHHBIX 3a1a




VYK-10 |CnocoGHOCTB 1. Bnageer  3HaHusMU  B{3Hamb OCHOBHBIE IOHSTUS TEOPUU

MIPUMEHSTH U obnactu TEOpUHU HBEPOSITHOCTEH M MaTeMaTH4YeCKOM

MOIU(PHUIIMPOBATH  [METOJOJOTHU CTATHCTUKH; METOJHUKH pPacueTOB,

MaTeMaTHICCKHE MaTEMaTHIeCKOTO HCII0JIb3YeMbIC npu aHaIn3e

MOJETH JIIst MOICTTUPOBAHUSI. TaHHBIX; BEPOSITHOCTHBIC "

penieHus 3a/1a4 B CTATHCTUYECKUE METO/IBL.

obnactu

podeccHoOHATBHON Ymemn UCIIOJIb30BATH

NeSITeNTLHOCTH MHCTPYMEHTHI OIHCaTeTbHOMN
CTATHCTUKH W BU3YaIU3alUU
TAHHBIX, BEPOSTHOCTHBIE "
CTATHCTUYECKUE  METONBI  JUIS
peIICHHUS po(HecCUOHATTLHBIX
3a1au.

2. lemoHcTpUpyeT  yMeHue3namob BEpPOSITHOCTHBIE u

CTPOUTb U MOAU(DUIMPOBATHCTATUCTHYECKUE MOJIETH B O0JIACTH
MaTEeMaTHYECKHE MOJEIN BPKOHOMUKH U (DHMHAHCOB;
007aCTM ~ DKOHOMHUKH M|
(buHaHCOB. Ymemo MOAUGUIIUPOBATH
MaTeMaTH4eCKHe MOJIeNI B 00JacTH
PKOHOMUKHU U (PMHAHCOB;

3. OcymiecTiser penieHue3Hamb HABBIKM PEIICHHs 3a1a4 B
3aay B 00JIaCTH PKOHOMMKHM|O0JIACTH KOHOMHUKH U (PUHAHCOB C

1 (DMHAHCOB C IIPUMEHEHHEMHUCIIONE30BAHUEM HMHCTPYMEHTApHs

COOTBETCTBYIOLIMX Microsoft Excel, R, Python (Jupyter
Matematnueckux mozeneii. |Notebook), Wolfram Mathematica,
MATLAB.
Ymemo HCIIOJIB30BAaTh

uHctpymenrapuii  Microsoft Excel,
R, Python (Jupyter Notebook),
Wolfram Mathematica, MATLAB
05l pewenuss 3aoaw 8 oobaacmu
DKOHOMUKU U PUHAHCOB.

3. MecTO TMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeJbHOM NPOrpaMMbl

Huctumumnaa  «Teopust  geposmuocmeu U MamemMamuyeckas CMamucmuKa»
otHocuTcs K llukmy MareMatuku M WHGOPMATHKH TIO HAMPABICHUIO TMOIATOTOBKH
OakanaBpoB 38.03.05 «busnec-undopmartukay, npopuwib «MUT-MeHemKMEeHT B
ousHece».

N3yuenne aucuumiivHbl «Teopus  eeposmuocmen U MamemMamuyeckasl
cmamucmuka» 0a3UpyeTcs Ha 3HAHMUAX, TOJYYCHHBIX B pPaMKax H3yYCHUS
MaTteMaTU4eCcKuX IucuuIuivg, Bxoasmux B OIl 6akanaBpa no nanpasienuto 38.03.05
«busnec-undopmaruka»: Marematuueckuii aHanu3, DOYHKIHOHAIBHBIA aHAIM3,
Anrebpa u reomerpusi, luckpetHas MmaremMaTrka, AJITOPUTMBI U CTPYKTYPhI JaHHBIX B
si3pike Python.



4. O0bem mucuMIuInHbI « Teopusi BepoITHOCTEH 1 MaTeMaTHYeCKas
CTATHCTHKA» B 32YEeTHBIX ¢AMHULAX U B aKaJIeMHYECKHUX YacaX ¢ BblIeJICHUEM
00beMa ayIUTOPHOM ¥ CAMOCTOSAATEJIbHOM PadOThI

Tabmuua 2 — TpynoeMKkocTs JucuuIIMHbl «Teopus BeposATHOCTEH U
MaTeMaTuyecKkas CTaTUCTUKa» npoduib «bu3Hec-aHAIUTHKAY, OYHO-3a04Has (popma
oOy4eHus

Hanpasaenue noarorosku 38.03.05 «busnec-
uHpopMaTHKa»
Bua yue6Hoi# padoThl OuHno-3a0uHas popma oOyueHust
Bceero (B 3/e u yacax) CemecTtp 5 (B 3/e n yacax)
OO61ast TpyI0€MKOCTh 3/108 3/108
T CITATUTAHBI
KoHnTakTHas pabota - AyIUTOpHbIE 8 8
3aHATHS
Jleximn 12 12
16 16
CeMuHApPHI, TPAKTHYECKUE 3aHATHUS
CamocTosTenbHas paboTta 80 80
KoHTpoJib
3a4yeT
. 3a4yeT
By npoMeXyTOYHO aTTecTaluu

5. Conep:kanue JTUCUUILUIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesiam)
AUCHUILUIMHBI ¢ YKa3aHUEM UX 00beMOB (B aKajeMHYeCKHX Yacax) U BUJA0B
YUeOHBbIX 3aHATHH

5.1. Conep:xanue TMCHUILIHHBI
Teopus BeposiTHOCTEH

Tema 1. BeposiTHOCTH COOBITHII

Onepanu ~ HaJx  CIyYallHBIMH  COOBITUSIMHM, CBSI3aHHBIMH C  OIBITOM.
I'eomeTrpruueckue BepoOSATHOCTU. CTAaTUCTHUECKOE «OMPEIEIICHUE» BEPOSTHOCTU U
akcuomatuka A. H. KoamoropoBa. BeposTHOCTHOE MNPOCTPAHCTBO KaK MOJEIb
CIIy4aiiHOTO KcniepuMenTa. KoHeuHO€E BEPOSITHOCTHOE TPOCTPAHCTBO U KJIIACCUYECKUI
croco0 nojicuera BeposiTHOCTE. [IlucKpeTHOE BEpOsITHOCTHOE MTPOCTPAHCTBO. Benenue
B Teopuro Mepbl. [lonsitue G-anreOpbl. AQAUTHBHBIE W O-aJJUTHBHBIC (YHKIIUU.
CuetHO-agauTUBHAS Mepa. Mepa 1 BepoATHOCTb. J[eKapTOBO MPOU3BEACHUE MHOKECTB
U Npou3BeieHue Mep. bopenesckue nogmMuoxecrsa B BT,

JnmuHa, miomanb, o0beM u mepa bopens-Jlebera. M3mepumbie (OopeneBcKue)
dbyHkMKu. YcnoBHbIE BepoaTHOCTH. He3aBrcUMBbIE COOBITUS M MPABUIO YMHOMXKEHUS
BepositHocTel. [lonHas rpynma coObituii. @opmyia noaHoM BepositTHOCTH. Dopmyna
baiieca. AnpuopHbIe 1 anioCTEPUOPHBIE BEPOATHOCTH THUITOTES.

CxeMa MOBTOpPHBIX HE3aBUCHUMBIX HCIbITaHHM (cxemMa bepuymiun). ®opmyna
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bepuymnu. Hanbonee BeposiTHOE yucio ycnexoB B cxeMe bepuymnu. [IpubnuxeHnnbie
dbopmynsl Jlamnaca u [lyaccona. BepossTHOCTh OTKIIOHEHHSI OTHOCUTEIBHOM YaCTOTHI
OT BEPOSATHOCTH.

Tema 2. CnyuyaiiHble BeJJUYUHbI

CnyyaitHas BeIM4YMHA KakK (DYHKIMS Ha MPOCTPAHCTBE JIEMEHTAPHBIX COOBITUH.
OyHKIMS paciipeaesieHus ciiydaiiHoil BenuurHbl. CBOMCTBA GYHKUMHU pacpeeICHHUS.
HezaBucumocTs ciydalHbiX BenuurH. DOYHKIMM OT OJHOM WA HECKOJIBKHAX
CIIy4alHBIX BEIUYUH. ApudMETHUECKHUE ONepalvy HaJl CIy4ailHBIMU BEJIMYMHAMU.

HuckpetHas cinydaiinas BennunHa ([JICB) u ee 3akoH pacnpenenenusi. OCHOBHBIE
yucnoBble  xapaktepuctuku JICB: Maremartnueckoe OXuaaHue, AUCIEPCHS,
CTaHJApPTHOE  OTKJIOHEHHE, KoBapuamuss U KOIPOUIMEHT  KOPPEJISIIUU.
Matematnueckoe oxupanne ¢ymkmuu ot JCB.  HepasenctBo Mencena.
Hcnons3oBanue Kkiacca SCipy.stats.rv_discrete pmias mOCTpOCHHS IK3EMILIIPOB
pacnpeaenenus JICB. Oobekr scipy.stats.bernoulli ximacca rv_discrete.

CpolicTBa ~ MaT€MaTHYECKOTrO  OXWUJAHUA, JUCIEPCUM, KOBapuallMu U
ko3 puiMeHTa KOppensanuu. BBIYUCICHHE OCHOBHBIX YHCJIOBBIX XapaKTEPUCTHK
pacnpejieieHui MeTogamMu OuOIMOTeK NUMPY U SCIpy.

[Ipumepbl  KJIacCHYECKMX JUCKPETHBIX  pacrpejiencHuid  (OMHOMHAIIBHOE,
MyaCCOHOBCKOE, T€OMETPUUYECKOE) M BBIYMCICHHUE WX YHUCIOBBIX XapaKTEPUCTHK.
I'unepreoMmerpuueckuii 3akoH pacrnpeneneHus. [lomMHOMHaIbHOE pachpeelieHuE.
IlyaccoHO- BOCTP CYMMBI HE3aBUCHMBIX I1YaCCOHOBCKUX CIIyYalHBIX BEJIUYUH.
[MpousBoasimue Gyukuuu. buHOMHManbHas Mozenb IeHOOOpa3oBaHUs (HPUHAHCOBBIX
UHCTPYMEHTOB. Peanusanusa moneneid NUCKPETHBIX CIYYalHBIX BEJIMYMH B IMAaKETax
Jupyter Notebook, Wolfram Mathematica, MATLAB. O6bsexTsl binom, poisson, geom
u multinomial oubnmorexn SCipy. Peamuszaiuss Mojencii AMCKPETHBIX CIIyYalHBIX
BenMuuH B makeTax R, Jupyter Notebook.

HenpepriBHbIE U aOCONIOTHO HEMPEPBIBHBIE ClydyaiiHble BeMuunHbI. CBONCTBA
(GYHKIIMKM TJIOTHOCTH. MareMaThyeckoe OXUAaHUE U JUcHepcHs aOCOIIOTHO
HEMPEPBIBHOM CIIydaliHOM BeIWYWHBI. MaTtemaTtuyeckoe OxujaHue (QYHKIUA OT
aOCOJIFOTHO ~ HENPEPBIBHOW  CiIydailHOW  BedudWHBL. lcmomp3oBaHWe — Kiiacca
scipy.stats.rv_continuous  masi  TIOCTPOSHHUS  JK3EMIUIAPOB  pacIpeIeICHHS
HenpepbiBHBIX CB.

PaBHOMepHOE pacnpeneineHue Ha OTPE3KE, TPEYTrOJbHOE pPacCIpeeiICHUE
(pacnpenenenne CuUMIICOHA), MOKa3aTEIbHOE (IKCIMOHEHLHMAIBHOE) pacrpeiesieHue,
pacnpenenenue Komwu, pacnpenenenue Jlammaca, HOpMaapHOE U JIOTHOPMAaJIBHOE
pacrpeneneHusi, UX YUCIoBbIe XapaKTepucTUKU. HopManbHOCTh CyMMbI HE3aBUCUMBIX
HOPMAJIbHBIX CIy4aiHbIX BeauuuH. O0bekThl UNiform, triang, expon, cauchy, norm,
lognorm ouGmoTexu Scipy.

HavaneHble ¥ 1IEeHTpaJbHBIE MOMEHTHI CIy4YalHOW BenwuduHbl. [IpowsBopsimast
GyHKIIMS MOMEHTOB. AcWMMETpus M OJKcmecc. Moja, MenuaHa ¢ KBaHTUIU
HENPEPBIBHOTO PACIPEAECITICHHUS.

Tema 3. CnyuyaiiHble BEKTOPbI

CoBMecTHOE paclpelielieHue CIy4ahHbIX BelnuyuH. Ciay4allHbId — BEKTOP.
3aBUCUMBIE W HE3aBUCUMBIC CIIy4allHble BEKTOpbl. DYHKIUS pacnpencsicHus
CIy4allHOro BEKTOpa M €€ cBoWcTBa. OJMHAKOBO PACIPEICIICHHbBIE CIy4alHbIE
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BeKTOpbl. CBsA3b (DYHKIMM pacrpelefieHus] CIy4yalHOro BeKTopa ¢ (PYHKIHUSIMU
pacrpeneneHus ero KOMIIOHEHT.

JIuCKpeTHbIE Ccilly4alHbIe BEKTOpPBL. BeposaTHOCTH momagaHus AJUCKPETHOTO
CIIy4allHOrO0 BEKTOpa B 3aJlaHHOE MHOKECTBO. 3aKOH PACHPENEICHUs JBYMEPHOTO
JTUCKPETHOIO CIIy4YailHOTO BEKTOPA M €r0 CBS3b C pACHPEACICHUSIMU KOMIIOHEHT.

AOGCOJIIOTHO HENPEpHIBHBIE ClIy4allHble BEKTOPHl. BeposTHOCTH momagaHus
a0COJIIOTHO HEMPEPBIBHOTO CIY4YalHOIO BEKTOpa B 3a/JlaHHOE MHOXKeCTBO. CBS3b
(GYHKIMM TUIOTHOCTH PAacIpeIesICHUs CIIy4alHOTO BEKTOpa ¢ PYHKIMUSIMU TJIOTHOCTH
ero KoOMmIoHeHT. DyHKIHS MUIOTHOCTH M HE3aBUCHUMOCTH KOMIIOHEHT CIYy4ailHOTrO
BeKTOopa. PaBHOMEpHOE pacnpeeneHne B orpaHu4eHHon obsactu B WA

UucnoBbie XapaKTEPUCTUKU TUCKPETHBIX U a0COIFOTHO HETIPEPHIBHBIX CIYYAHBIX
BEKTOpPOB. MaTtemMaTH4ecKoe OKulanne PyHKIIUA OT KOMITIOHEHT CIIy4aiiHOTO BEKTOpA.
KoBapuanmonnas matpuna ciy4aitHoro Bekropa. HeorpunarenbHas onpeaeneHHOCTh
KOBapUallMOHHOW MaTpPHIIbI.

Hopmansnoe pacnpenenenue B W2, II0THOCTE ABYMEPHOIO HOPMAaJIbHOIO
pacnpeneneHus, MNPUBEACHUE K KaHOHMYECKOMY BuAy. HopmanbHbie cllyyaliHbIC
BEKTOPHI U UX CBOMCTBA. Peanu3anus Mojesieil HeMpepbIBHBIX CIy4YalHBIX BEKTOPOB B
naketax R, Jupyter Notebook.

VYcnoBHBIE pacnpefeneHusl U YCIOBHbBIE INIOTHOCTU. Y CIOBHOE MAaTEMaTUYECKOE
OXHMJAHUE U ero cBoiicTBa. Popmysa MOJHOIO MAaTEeMaTUYECKOTO OXKUIAAHUS.
VYcnoBHas nucnepcuss. Popmyna MOJHOM JUCIEPCHH. YCIOBHas KoBapvauus
CIIy4ailHbIX BETUUYUH X U Y OTHOCUTEIBHO CIy4allHOU BeIu4YuHbI Z. Popmysia OJTHON
KOBapHALIUU.

Tema 4. IlpeaesbHbIe TeOpeMbI TEOPUU BEPOSITHOCTEN

HepaBenctBo MapkoBa u YeOsnimieBa. [IpaBuio «rtpex curm» B oOIeM ciydae.
Teopemnr YeObméBa u bepnymau. [locrmemoBaTeIbHOCTH CIIy4alWHBIX BEJTUYHH.
CX0MMOCTh 10 BEPOATHOCTH M 3aKOH OoibImux yucen. Peanusarus monxenu 3bY B
naketax R, Jupyter Notebook.

[TonsiTue xapakrepuctudeckod (GyHkuu. lLleHTpanpHas mpenenbHas TeopeMa
(III1T) B popme JlsmyHoBa 11si ONMHAKOBO pacIpee/eHHbBIX cllaraéMbIX U B 00IIeM
ciydae. [Ipumenenue LIIT. HepaBercTBo beppu - Dcceena 06 orieHKE MOTPEITHOCTH
MPUOMKEHUS B IIEHTPAIBHOW mpenenbHoii Teopeme. Peammzanmst momenu LT B
nakerax R, Jupyter Notebook.

Tema S. Illenn MapkoBa

Omnpenenenue u crnocoObl 3amanus ueneir MapkoBa. BepositTHocTn W maTpuiia
nepexogoB. MHOromaroBble BEpPOATHOCTH IIEPEXOAOB M TEOpeEMa O MaTpuULe
MHOromaroBbix mnepexonoB. IlpenenbHbie BeposTHOCTH. Vcmonp3oBaHuMe Kiacca
matrix 6ubroTeKn NUMPY IS MOJEIMPOBaHUS 1iereld MapkoBa cpenctBamu Jupyter
Notebook. Teopema MapkoBa 0 mpeeIbHBIX BEPOSTHOCTSX.

MaremaTu4yeckasi CTATUCTHKA

Tema 1. CnyuaiiHble mpouecchl

Cnyuaiiaple  npoueccbl.  OCHOBHBIE ~ TUIIBI  CIYYallHBIX  MIPOLIECCOB.
KoBapuarmonnas ¢ynkuus. ['eomerpuueckoe OpoyHOBckoe aBmkeHue. CiydyaiiHoe
onyxnanue. IlyacconoBckuii mnpouecc. Monens Kpamepa-JIynadepra (mporecc
puCKa).



Tema 2. CTaTHCTHKA KOHEYHOH COBOKYITHOCTH

OMIUPUYECKAE XapaKTEPUCTUKH TNpu3HaKa: cpenHee, aucnepcus, CKO,
aCUMMETPHUSI, IKCUECC, QYHKIUS paclpeeieHus. IMIUpUUecKas KoBapuauus IBYX
NIPU3HAKOB. BapmannvoHHBIA psiA, pa3mMax M dMmmoupuueckas Menuana. CpenHee
apu(pMeTHYecKoe U AUCHEPCHs] COBOKYIHOCTH, pa3Outoil Ha rpymnmbl. CpenHee
apugmeTHyeckoe M JAWCHEepCHs UHTepBaJbHOro pachpeaeneHus. CBsa3p ¢
XapaKTEepPUCTUKAMU UCXOAHOM cOBOKynHOCTU. ITonpaska llennapaa.

['enepanbHasi COBOKYIHOCTb, BbIOOPKAa M OCHOBHBIE CIOCOOBI OpraHU3ALMH
BbIOOpKU. OCHOBHBIE BBIOOPOYHBIE XapaKTEPUCTHUKU U UX CBoicTBa. IloBTOpHBIE M
0ecrioBTOpHBIE BBIOOPKU. MaTemMaTHuecKoe OXKHMJIaHWE U JUCIEPCHs BBIOOPOYHOIO
cpennero. KoBapuanus BbIOOPOYHBIX CPEIHMX JIBYX NpPU3HAKOB. MaTtemaThueckoe
OKUJIaHUE U AUCTIEPCHs BBIOOPOYHOU JTOJIH.

Hcnonb3oBanue 6MOIMOTEKM NUMPY Uil CO3/1aHUs BBIOOPKHU M3 paclpe/eeHHUs,
¢yukuuu  beta, binomial, chisquare, exponential, f, gamma, geometric,
hypergeometric, lognormal, multinomial, normal, pareto, poisson, standard_cauchy,
standard_t, uniform makera numpy.random.

Tema 3. ToueuHble OLIEHKH apaMeTPOB pacnpeaeeHui

Bribopka u3 pacnpenenenusi. BapuallMoHHBIN psii M TOPSIKOBBIE CTATUCTHKU.
Pacnpenenenne nopsiAKoBbIX CTaTUCTUK. CTaTUCTUYECKOE OLIEHMBAHHE NapaMETPOB.
ToueyHble OLEHKM W HX CBOWCTBA (HECMEUIEHHOCTb, COCTOSITENBHOCTh U
3¢ ¢pekTuBHOCTh).  COCTOATENBHOCTH M CXOAMMOCTb 0 BEPOSITHOCTH.
AcuMmnToTudeckass HOPMaJIbHOCTh. HecMellleHHas OLleHKa HayaJlbHOIO MOMEHTA
OPOU3BOJIBHOTO TOpsAaKka. BpiOopouHoe cpenHee Kak 3(¢eKTuBHas OLEHKa
MaTEMaTU4YEeCKOro  OXuaaHus.  JlocTaTO4HBIE  YCIOBHSL ~ COCTOSATEIBHOCTH
CTaTUCTUYECKOW  OHEeHKH. COCTOATENbHBIE OLICHKM  HAYaJIbHBIX MOMEHTOB.

Hecmemiennas oneHka S reHEpaIbHOW TUCTIEPCHU U €€ COCTOATENIBHOCTb.

HepaBenctBo nHopManuu, METOJ MaKCUMAIBHOTO MPaBAONOAOOUS M METOJ
MOMEHTOB. OIEHKM NapamMeTpoB paclpelesieHHs] METOJIOM MOMEHTOB U HX
COCTOSITEIBHOCTh. MeToJ MaKCUMaJbHOTO IMpaBaonogoOus. MeToa CHeiHCHHTOB.
HepaBenctBo Pao - Kpamepa wu undpopmarus @Dumepa. OTHOCUTEIbHASA
s dextuBHOCTE. BBIOOpOUHOE CpenmHee kak ¢ (HEKTUBHAS OIEHKa MAaTEeMAaTHYECKOTO
0’KUJAHUSI HOPMAJIBHOTO PACIIPEICIICHUS B KJIACCE BCEX HECMEIIEHHBIX OLICHOK.

Tema 4. UnTepBajibHbIe CTATUCTHYECKHE OLIEHKH

WNuTepBanbHbie  OIEHKM W JOBepuUTenbHbIe  oOmactu.  baifecoBckoe
CTaTUCTUYECKOE OLECHUBaHUE. VIHTEpBAIBHBIE OLICHKA NAapaMETPOB PACIIPEIEIICHUS,
JNIOBEPUTEIIbHASA BEPOSITHOCTD U TOYHOCTbH OLEHKU. [ loCTpOeHNs HHTEpPBAIBHBIX OLIEHOK
METOJIOM LIEHTPaJbHOW CTAaTUCTUKHU. 3aKOHBI paclpeleieHuss BbIOOPOUHBIX
XapaKTepUCTUK B HOPMAJbHON TEHEpPaIbHOW COBOKYMHOCTH. Pacmpenenenust /2.
Creronenta u QOumepa. OnpeneneHuss U OpocTeiime cBOMCTBA. JlOBepHUTEIbHBIN
MHTEpBAJl Ui MaTEMATHYECKOTrO  OXHWJAHUS TPU  HU3BECTHOW  JIMCIEPCHM.
JloBepUTENIbHBIE WHTEPBAJIBlI I MAaTEMaTUYECKOTO OXKHWAAHUS U BEPOSITHOCTH
coObITHUS B cillydyae BBIOOpPKHU OoJiblIOro oObeMa. JloBepUTENbHBIM WHTEpPBAI IS
MAaTEMAaTHYECKOr0 OXHWJAHUS NPU HEU3BECTHOW Aaucnepcuu. JloBepUTEIbHBIN
UHTEpBAJ (CUMMETPUYHBIA 1O BEPOSATHOCTH) [JIs JUCIEPCUH TPU HU3BECTHOM
MaTeMaTU4ecKoM OXugaHuu. JloBepuTeabHBII UHTEpPBaNl (CUMMETPUYHBIA 10
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BEPOSITHOCTU) JJIs1 AUCHEPCHUM MPU HEU3BECTHOM MaTeMaTHYECKOM OXUJAAHHM.
WNHuTepBan npenckasasus.
Tema 5. CraTtucTuyeckasi npoBepKa runores’

Cratuctuyeckas NOpoOBEpKa TUIIOTE3: OCHOBHBIE THUIIBI THUIOTE3 W o0mas
JIOTHYECKasl CXeMa CTATUCTUYECKOTO KPUTEPHS; XapaKTEPUCTUKU KA4eCTBA KPUTEPUSL.
[IpoBepka cratuctuueckux runores3. Kputudeckas o6yiactb. MOUIHOCTh KpUTEpPHUS.
OtHowenue mnpapaononoouss u aemma Heiimana-Ilupcona. I[lpumep noctpoenus
HamOosiee MouHOro kpurepus. [IpoBepka rumore3 00 ONpeNeIEeHHBIX 3HAYCHMSX
[IapaMeTpOB HOPMaJIbHBIX pacnpeaencHui. [I[poBepka runmoTessl 0 paBeHCTBE CPENHUX
Opyu M3BECTHOM paucrnepcuu. IIpoBepka THUIIOTE3BI O PABEHCTBE CPEAHUX NPHU
HEU3BECTHOW aucnepcuu. P-3Hauenue kputepus. OmnpeneneHue U CHocod €ero
BbruncieHus. [IpoBepka runoressl 0 paBeHcTBe aucnepcuid. Kputepun baptierra u
Kokpena. Kpurepun cornacus. IIpoBepka runore3bl 0 COOTBETCTBUUA 3MIUPUUECKUX
JAHHBIX TEOPETUUYECKOMY 3aKOHY C JJaHHOM (PyHKIMEN pachpeleseHusl 0 KPUTEPUIO
[Tupcona. IIpoBepka rumnore3bl 06 0THOPOJHOCTH HECKOIBKUX BHIOOPOK MO KPUTEPUIM
ITupcona u KonmoropoBa - CMmupHoBa. CpaBHEHUE HECKOJIBKUX CPEIHUX METOJIOM
IUCIIEPCUOHHOTO aHanu3a. Peanuzanus Mozenei NpoBEpKU CTaATUCTHUYECKUX THIOTE3
B maketax R, Jupyter Notebook.

Tema 6. OCHOBBI CTATHCTHYECKOI0 UCCJIEI0OBAHUSA 3AaBUCHMOCTEM

Pemenue CJIY meTooM HauMeHbIINX KBaipaToB. OO0mIas Aucnepcus Kak cyMMa

dakropHoi U ocTatrouHOM Aucnepcun. Koadduiment nerepMuHanuu R? u ero cBs3b
¢ koapduimentom koppensuuu. JIMHeHas MozeNnb MapHON PEerpeccuu U Teopema
l'aycca - MapkoBa. Hecmemennocts MHK-omneHok ko3¢ duiueHToB mapHOM
perpeccun. Jlucnepcus MHK-orieHok k03¢ HUITUEHTOB MMapHON perpeccum.

5.2. Y4eOHO-TeMATH4YECKMi IJIAH
TeMbl TUCHMIUIMHBI M BUABI 3aHATHH IJI CTYJICHTOB OYHO-3a0YHOU (HOPMBI
o0yd4eHUs MpeJICTaBIICHBI B Ta0IuIIe 3.
Tabmuma 3 - PacnpeneneHue OropkeTa BpeMEHHU NMPU M3YYCHUHU JTUCIUILUTHHBI
«Teopust BEpOSATHOCTEM M MaTeMaTUYECKas CTATUCTUKA» CTYIEHTAMUA OYHO-3a0YHOM
dbopMbI 00yUCHHUS

Ne /| HammeHoBaHHMe TEeM TpynoémkocTs B yacax DopMbl TEKYLIET0
(pa3nesioB) KOHTPOJIs
AUCHUILTUHBI ycneBaeMoCTH
Bcero | KontakTHas padora- AynutopHast | Camo-
pabora CTOSI-
OOmast, B Jlexun TeJbLHas
T. 4. CeMuHapsl, padora
MPaKTUYECKHE
BaHSITHS
Teopus BeposiTHOCTEH
1. 16 4 2 2 6
BeposTHOCTH COOBITHI BBICTYTIICHUS Y
OCKH, JOMAIlIHHE
. 6 3ajaHus,
CnyuaiiHble BETMYUHBI coBecenopanme o
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32 10 4 6 8 MaTepHany u
Crydaiinple BEKTOPBI o0cyx1eHue
8 pE3yJIbTaTOB
[IpenenbHbIE TEOPEMBI
TEOPUU BEPOSITHOCTEN
[{erru MapkoBa 6
MarteMaTuuyecKasi CTaTUCTHKA
CrnydaitHbIe TTPOIIECCHI 6
CTraTHCTHKA KOHEYHON 8
COBOKYITHOCTH 18 4 2 2
ToueuHsle OLEHKN 20 4 2 2 8
BeIcTyruieHus y
MapaMeTpoB
bacpeneneryii ITOCKH, JOMAIIHHE
8 3agaHusl,
HnTepBabibie cobeceloBaHUE 10
CTATUCTUYECKHE OI[CHKH haTepHATY "
CraTtucTHduecKkast 20 4 2 4 8 .
[MPOBEPKaA THIIOTE3 DE3yIBTATOR
OCHOBEI 8
CTAaTUCTHYECKOTO
HCCIIETOBAHUS
3aBHCHUMOCTEH
B 1ieiom 1o 108 28 12 16 80 CoracHo
TACIUTUIMHE y4eOHOMY TUTaHY:
KOHTPOJIbHBIC
a0O0TEI
Htoro B % 100 26 43 57 74

4.3. ConepxxaHue CEMMHAPOB, NPAKTHYECKHUX 3aHATHIA

HanMeHnoBanmne tem

IlepeyeHb BOPOCOB ISl 00CYKIEHHUSI HA CEMUHAPCKHUX,
NPAKTHYECKUX 3AHATHUAX, PeKOMEH/yeMble UCTOUYHUKH

(pa3neJioB) IMCUMILIMHBI U3 pa3nenoB 8,9 (yka3biBaercsi pa3jes] H MOPSAKOBBINM

HOMeEP UCTOYHHMKA)

Dopmbl
NnpoBeIeHusl
3aHATHH

Teopusi BeposiTHOCTEM

Pa3pea 1.
BepostHOCTH COOBITHI

OnepauI/m Ha CHy‘I&ﬁHBIMPI CO6BITI/I$IMI/I, CBs3aHHBIMU C
OIIBITOM. FCOMCTpI/I‘ICCKI/IC BCPOATHOCTHU. CTaTI/ICTI/I‘leCKoe
«OIIPCACIICHUCY BCPOATHOCTHU u akcuomarnka A.H.
KOHMOFOpOBa. BepOHTHOCTHOC IMPOCTPAHCTBO KaK MOJCJIb
cnyqaﬁHoro OKCIICPUMCHTA.

PeKOMeH}lyeMble NCTOYHUKMN:

[8.1.-85.;9.1,9.2]

KonTpoJib
HAIUYUS U
BBIOOpOYHAS
MpoBepKa
TOMAIIIHEro
3aJaHusl.

Pasnean 1.
BeposTHOCTH COOBITHI

YcnoBHble BeposTHOCTH. HeszaBucumble COOBITUS U
[IPaBUJI0O YMHOXEHHs BeposiTHOCTEW. DopMyiia IOJHOHN
BeposTHOCTH. Popmyna baiteca BEpOSITHOCTEN TUIIOTES.
Pexomennyemble ucrounuku: [8.1. - 8.5.; 9.1]
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Paznea 1.
BeposiTHOCTH COOBITHI

HezaBucumsle ucnbitanust. Cxema bepaymnu. BepositHocTh
3aJaHHOTO YHUCJIa YCIIEXOB U Hanboyiee BEPOSTHOE YHUCIIO

KoHTpoJib
HaJIu4us U

yCIeX0B B cxeMe bepHyiuin. BBIOOPOYHAs
[8.1.-8.5.;9.1,9.2] poBepKa
JTOMaIlHEro
3aJlaHusl.
Pazjean 1. Kontpoib
BeposTHOCTH cOOBITHI JlokanpHass W WHTErpajbHas NPUOIIKEHHBbIE (HOPMYIIBIHATHIUS U
Jlanmaca. BeposTHOCTh  OTKJIOHEHUS OTHOCHUTEIbHOMN[BBIOOpOUHAs
4acTOTBl OT BeposATHOCTU. [IpubimmkenHsie (HopMyIBIIPOBEPKA
[Tyaccona. TTOMAIIIHETO
Pexomenayemblie ucrounuku: [8.1. - 8.5.; 9.1, 9.2] 3aJaHusl.
Paznean 2. J/luckpeTHas  ciydaiiHas BelMuMHAa W €€ 3aKoHKoHTpoJsib
CnyyaiiHble BETMUHHBI pacnpenenenus.  [Ipumepbl  JUCKPETHBIX  3aKOHOBHAJIUYMS U
pacrpeaeieHus: OMHOMUAJIbHBIH, r€OMETPUUYECKUM,[BBIOOpOUHAs
TUIIEPTEOMETPUYECKU, ITOJIMHOMHUAJIbHBIN,[ITPOBEPKA
myacCOHOBCKUM. Mcmonmp30oBanue Kitacca  SCipy.stats.rvjmomamisero
discrete. 3aaHUs.
Pexomennyembie nucrounukn: [8.1. - 8.5.; 9.1, 9.2]
Paznea 2. KonTpoJib

Ciy4yaliHble BEJIMYUHBI

MaremaTH4ecKoe OXHAAHUE W JUCIEPCUS] TUCKPETHOU
ciaydaiHO  BenuuuHbl. (CBOWCTBA  MaTe€MaTUYECKOTO
OXUJAHUSI M JUCIEPCUM MPOU3BOJBLHOU  CIydailHOM
pennunubl.  HepaBeHnctBo Mencena. CraHmapTHOe U
CpellHEe TMHENHOE OTKIOHEHHUS

Pexomenayembie ucrounuku: [8.1. - 8.5.; 9.1]

HaIU4Yus U
BBIOOpPOYHAs
poBepKa
TOMaIIHEro
3aJjaHus.

Pa3nean 2.
Cny4aliHble BEJIMYHHBI

Koapwuarnus u ko3¢ duriment koppensuun. [IponsBosiias
GYHKIMS — [ETOYHMCICHHONW CIIydalHOW BEIUYMHBI |
YICIIOBbIE  XapaKTEPUCTHKU  TUIUYHBIX  JUCKPETHBIX
3aKOHOB.  BblunciieHHe  YHCIOBBIX  XapaKTEPUCTHK
cpeacTBaMu NUMPY u SCipy.

Pexomenayemblie ucrounuku: [8.1. - 8.5.; 9.1]

CamoTecTrupoB
aHue.
KonTposib
HAIUYUS U
BBIOOpOYHAS
MpoBepKa
TOMAIIIHEro
3agaHus. 3a4ueT
o
KOHTPOJIbHOM
pabore.

Pasnea 2.
CnyyaiiHble BeJTMYUHBI

AOGCOJIFOTHO HENIPEPHIBHBIC CITyYaHbIC BETHYNHBI.
[110THOCTh BEPOSITHOCTH U €€ CBOMCTBA. MaTeMaTH4ecKoe
OKMJ@HWE U JUCIepCUsi aO0COJIIOTHO  HEIMPEepPBIBHOM
ciydailHOW BenMuuHBL. PaBHOMepHOe pacmpeseneHve Ha
OTpe3Ke U MOKa3aTeNbHOE paclpeiesieHue Ha MOTyIPSIMOM.
MennaHa ¥ KBaHTUIIU HETIPEPHIBHOTO PACIIPEICICHHUS.
Pexomenayembie nucrounukn: [8.1. - 8.5.; 9.1, 9.2]

KonTpoib
HATUYUS U
BBIOOpOYHAS
MpoOBEpKa
TOMAIIIHEro
3aJaHusl.

Paznmea 2.
CnyuaiiHble BETMYUHBI

LleHTpanpHble W HayaldbHbIE MOMEHTHI BEPOSITHOCTHOTO
pacnipeaeneHus. AcuMMeTpusi u dKciecc. [IpousBoasias
(YHKIIMSI MOMEHTOB U €€ CBOICTBA.

Pexomennyemble ucrounuku: [8.1. - 8.5.; 9.1, 9.2]

KoHTpois
HAJINYMS U
BBIOOpOYHAs
poBepKa
TOMaIIHEro

12

3aJaHHAA.




Paznen 2. Hopmanenoe pacnpenenenue Ha npsamoi.  CBoicTBalKoHTPOIIb
CnyvaiiHble BETMYHHBI HOPMAJIBHBIX ~CIydailHbIX BenuuuH. JlorapudmMudeckunamuuus u
HOPMaJIbHOE paclpeieiiCHuE. BBIOOPOYHAs
Pexomennyemble ncrounuku: [8.1.-8.5.; 9.1, 9.2] pOBEpKa
JTOMaIlHEro
3aJlaHusl.
Paznea 3. 3aBUCHMBbIE U HE3aBUCUMBbIE CIIy4yaliHbl€ BEKTOPBI. KoHTpoib
CnyyaiiHble BEKTOPBI OyHKIUSA PACHPEIECICHUS CIy4alHOIO BEKTOpa W ECHaIu4us U
cBoiicTBa. OIMHAKOBO  paclpeleieHHbIE  CIy4YailHbIe[BHIOOpOYHAS
BEKTOPBI. JIMCKpETHBIE CIIy4aiiHbIE BEKTOPBI. [IpOBEpKa
Pexomenayemble HCTOYHMKH: TOMAIlIHEro
[8.1.-8.5.;9.1,9.2] 3aJJaHus.
Paznea 3. AOCOJIIOTHO HETIpEepbIBHBIE CilydailiHble BEKTOphl. CBs3bKOHTpOIb
CrnyyaiiHble BEKTOPBI (YHKIMM MJIOTHOCTH PACIpENIeNeHNs] CIIy4allHOTO BEKTOpaHAIUYUS U
¢ (DyHKIUSMHU IJIOTHOCTH €ro KOMIOHEHT. PaBHOMEpHOEBBIOOpOUYHAsS
pacrpesiesieHue B OrpaHUYEHHON 00J1acTH. MpoBEpKa
Pexomenayemble HCTOYHMKH: TOMAIIHEro
[8.1.-8.5.;9.1,9.2] 3aJJaHus.
Paspnean 3. YCIOBHBIE pacHpeleseHuss M yCIOBHBIE IUIOTHOCTH.KOHTpOIB
Ciy4yaliHble BEKTOPBI YCIIOBHOE MaTeMaTHYECKOE OXKHJAHME M €ro CBOMCTBA.HAUTMYHSI U
dopmyna  MOJIHOTO  MaTEMAaTHUYECKOTO  OKHJaHUs.BBIOOpOYHAsS
YcnoBHas nqucnepens. Dopmyra MOJIHON AUCTIEPCHH. MpoBEpKa
PexoMeHyemMble HCTOYHUKU: TOMaIIHEro
[8.1.-8.5.; 9.1] 3aJaHNsI.
Pasne a 3. MHoromepHO€e HopManbHOE pacnpeaeneHue. IIpusenenne kK Kontpoan
Cny4yaliHble BEKTOPBI KaHOHUYECKOMY Buy. HopmanbHbIe ciTydailHble BEKTOPBI UHAIHYHS U
X CBOWCTBA. BBIOOpOYHAS
Pexomennyembie ucrounuknu: [8.1. - 8.5.; 9.1] MpoBepKa
TOMaIIHEro
3a/1aHuUsl.
Paznen 4. HepaBenctBa MapkoBa u YeOblmeBa. 3akoH 0601bmnX[KoHTpOIIb
[Ipenenbaple  TeopeMmbl [ducen. Teopema UeOnrmeBa. Teopema bepnysm. HaAJTAYXSIT
TEOPUU BEPOSITHOCTEN PexoMeHyemMble HCTOYHUKU: BBIOOpOYHAsS
[8.1.-8.5.;9.1] [poBEpKa
TOMaIIHEro
3a/1aHusl.
Pasnean 4. Xapakrepuctuueckue QyHKuuM u ux cBoiictBa. llenKontpoib
[IpenenbHble  TeOpeMbl [TpajbHas  IpeAesibHAas ~ TeopemMa s OJWHAKOBOHAIMYHUS W
TEOPUU BEPOSITHOCTEN pacnpeieICHHbIX ClaraeMbix. BBEIOOpOYHAsS
Pexomennyembie ucrounukn: [8.1. - 8.5.; 9.1] MpoBepKa
JTIOMAILHEro
3aaHusl.
Paspnean S. Ompenenenne W cnocoObl 3amaHus 1eneil Mapkosa.KonTposs
Llemn MapkoBa BeposTHocTH M maTpuua IepexoAoB. MHOromaroBbleHaAIHMYMS U
BEPOSTHOCTH IEPEXOJI0B W TeopeMa O MaTpHIEBBIOOPOYHAsA
MHOT'OIIArOBBIX MepexooB. Vcrnonb3oBaHue OMOIMOTEKUTPOBEPKA
NUMPY A MOAENMpPOBaHUsA Liened MapkoBa cpeacTBaMHAOMAIIHETO
Jupyter Notebook. 3aaHusl.

PeKOMeH]_IyeMLIe HCTOYHUKMH:

[8.1.-85.;9.1,9.2]

MaremMaTH4yecKasi CTATHCTHKA
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Paznean 1. Ciyuaiinble  nponeccbl. OCHOBHBIE THIBI  CIIy4aHHBIXKOHTPOJIb
CrnyqaiiHble IpoOLECCHI nporeccoB. KoBapuanmonnas gynkmnus. ['eomerpuueckoeanuus u
OpoyHoBcKoe BmkeHue. Crnyvaiinoe OmyxaaHue. BBIOOPOYHAs
Pexomenayemble HCTOYHMKH: [IPOBEPKa
[8.1.-8.5.;9.1] TOMaIrHero
3a/1aHusL.
Pazjean 1. ITyacconosckuii nponecc. Monens Kpamepa- JlynnoepraKonrtpois
CrnyuaiiHble TPOIIECCh (TIporiecc pucka). HaJTU4Hs U
Pexomenayemblie ucrouynuku: [8.1. - 8.5.; 9.1] BBHIOOpOYHAS
[IPOBEPKa
TOMaIIHEro
3a/1aHMUsL.
Paznean 2. OMIUpPUYECKHE XapaKTepPUCTUKU IpU3HAaKa: cpeaHee,[KoHTposb
Craructuka koneunonucnepcus, CKO, acummerpusi, odkciecc, GYHKUUSI[HATHINSA U
COBOKYITHOCTH pacIpeneneHus. BBIOOPOYHAs
PexomengyemMble HCTOYHMKH: MIPOBEPKa
[8.1.-8.5.;9.1] TOMAIITHETO
3a/1aHMsL.
Paznea 2. DMnupuyecKas KOBapHanus JIBYX Ipu3HaKoB.KOHTpPOITH
Crarucruka KOHEYHOHBapuanmoHHbIN psJl, pa3Max ¥ SMIUPHUYECKas MEAUAHA.  [HAJHYMS U
COBOKYITHOCTHU Pexomennyembie nucrounuku: [8.1. - 8.5.; 9.1] BBIOOpPOYHAs
MIPOBEPKA
TOMaIIHEro
3a/1aHusl.
Pa3nean 2. KoHTpouib
CraTHeTiKa KOHequﬁCpeHHeev apudmeTnyeckoe U IUCTEpPCUs COBOKYIHOCTH,| .\ oo
COBOKYIHOCTH pazoutoii Ha Tpymmbl. Cpeanee apudMeTHYECKOE o 6o pouHas
JICTIEPCHA.  MHTEPBANBHOTO  PACTIPENEIICHHS. CBs3b CnpOBepKa
XapaKTEPUCTUKAMU HCXOJIHOM COBOKYITHOCTH. HonpaBKaﬂOMaH_IH ero
[llenmnapna.
3a/1aHusl.
Pexomenayembie ucrounuku: [8.1. - 8.5.; 9.1]
Pazpen 2. ['eHepanbHass COBOKYITHOCTb, BBIOOpKA | ocHOBHBI KOHTPOIIb
CratucTuka KOHEYHOM|c110c06BI opraHu3anuy BeIOOpKH. OCHOBHBIE BHIOOpOYHBIHATHINS 1
COBOKYITHOCTH XapaKTEepUCTUKH M uX cBoicTBa. lloBTOpHBIE UM 6ec-[BBIOOpOYHAst
[MOBTOPHBIE BBIOOPKHU. Hcnonb3oBanue nakera ([IPOBEpPKa
numpy.random uist co3aaHus BRIOOPKH U3 pacipeaeacHus., [IOMAIIHEro
Pexomenayembie ucrounuku: [8.1. - 8.5.; 9.1] 3allaHus.
Pasnean 3. Bribopka w3 pacnpenencHus. Bapuanumonseni psg  ulKoHTpousb
Toueunblie OLICHKHITOPSAKOBbIE CTaTUCTHKU. PacmpeneneHue MNOPSAKOBBIXHAIAYUS U
apameTpoB craticTuK. CTAaTHCTHYECKOE OILECHUBAaHHE IapaMeTpOB.BHIOOpOUHAs
pacrpeneneHun ToueyHble OLIGHKM M WX CBOWCTBAa (HECMEIIEHHOCTH,[IPOBEPKA
COCTOSATENBHOCTh U 3(P(PEKTUBHOCTB). ACHMITOTHYECKAS|IOMAIIHErO
HOPMAaJIbHOCTb. 3a/1aHusl.
PexoMeHyemMble HCTOYHUKH:
[8.1.-8.5.;9.1,9.2]
Paznen 3. CocToATENBPHOCT W CXOAMMOCTb 1O  BeposATHOCTU.KOHTpoib
Toueunsie oueHkHHecmelenHas OIIEHKA HayaJbHOTO MOMEHTAHAJINYUS U
napamMeTpoB [IPOU3BOJILHOTO TOpsi/ika. BpibopouHoe cpenHee KakBHIOOpOUHAs
pacnpe/eneHun HpPeKTUBHAS OI[EHKa MaTEMAaTHYEeCKOTO 0KHUIaHUS. IpOBEpKa
Pexomenayemble HCTOYHHKH: TOMaIIHEro
[8.1.-8.5.; 9.1, 9.2] 3aaHusl.
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Paznea 3.

I[OCT&TO‘-IHBIC YCJIOBUSA COCTOATCIIBHOCTU CTaTUCTHUYECKOM

KoHTpoJib

Toueunsle OLEHKH onieHKU. COCTOATENbHBIE OIIEHKH HAYaJIbHBIX MOMEHTOB.  |[HAJIMYMS U
mapaMeTpoB Pexomenayemblie ucrounuku: [8.1. - 8.5.; 9.1, 9.2] BBEIOOpOYHAS
pacrpeneneHnn [IpOBEpKa
TOMaIrHero
3aJJaHusI.
Pasjean 3. Kontpoib
Toueunsle oLeHKN MeToa ~ MakCHMaJIBHOTO  TPABIAONONOOMS W METOMHAIHYUS U
mapamMeTpoB MoMeHTOB. OIIEHKH TTapaMeTpoB pacipenaeseHust MeTogoMBribopodnas
pacripeiesieHuit MOMEHTOB M UX COCTOSATEIBHOCTh. METO MaKCHMaJIbHOTO[TPOBEPKa
paBOII0100usI. TOManrHero
Pexomenayemblie ucrounuku: [8.1. - 8.5.; 9.1, 9.2] 3aJaHusl.
Paznen 3. HepasenctBo Pao - Kpamepa u unpopmanus ®dumepa.Kontposs
ToueuHble OLIEHKN D¢ddextuBHbIe 0 Pao - Kpamepa onenku. HaJIu4us U
mapaMeTpoB PexomeHayemMble HCTOYHUKH: BBIOOpOYHAs
pacripeneneHuit [8.1.-8.5.;9.1,9.2] poBepKa
TOManrHero
3aJJaHNsI.
Pasznea 4. KonTpoib
HHTepBaIbHBIC WHTepBaNbHbIE OIEGHKA TapaMeTpPOB  PacIpeeTICHHS,HATHIUS 1
CTaTUCTHYECCKHE OLECHKM  |[TOBEpUTENIbHAS BEPOSTHOCT M  TOYHOCTh  OIIEHKH.BBIOOpOUYHAS
[TocTpoeHus WHTEPBATBbHBIX OIICHOK METOIOMIIPOBEPKA
[IEHTPAIEHOW CTATUCTHKH. TOManrHero
Pexomenayemblie ucrounuku: [8.1. - 8.5.; 9.1, 9.2] 3aJaHus.
Pasnen 4. Pacnpenenenns xu-xBagpar Crerogenta u  ®Pumepa.Kontposs
WHTepBaNbHEIC JloBepHTeIbHBIC HHTEPBAJIBI TSI ITAPAMETPOB HOPMATBHOTOHAIUYUS U
CTaTUCTHYECKHE OI[CHKH  [paclpeieeHusl. BBIOOpOYHAs
Pexomennyembie ucrounukn: [8.1. - 8.5.; 9.1, 9.2, 9.4] |nposepka
TOManrHero
3aJJaHusI.
Paznen 4. VHTepBanbHbIE OLEHKM M JOBEpUTEIbHBIE 00sacTu.KOHTPOIIb
HHTepBabHBIC baliecoBCKOE CTaTUCTUYECKOE OLICHHBAHHE. HATAYHS U
CTaTUCTHYECKHE OLICHKH  |PexkoMeHayeMble HCTOYHUKH: BBIOOpOYHAs
[8.1.-8.5.;9.1,9.2] [poBEpKa
TOManrHero
3aJJaHu.
Pa3znea S. KonTpoib
CraTtucruieckas npo |Craructuueckue kpurepud. CTaTHCTHYECKas MPOBEPKAHAIUYUS U
BepKa ruIoTe3 TUIIOTE3: OCHOBHBIC THIIBI THIIOTE3 M OOIIas JIOTMYECKasBHIOOPOYHAS
CXeMa CTaTHCTUYECKOTO KPHUTEpHUS; XapaKTePHCTUKHU[IPOBEPKA
Ka4eCTBa KPUTEPHUSI. TOMaIIHero
Pexomenayembie ucrounukn: [8.1. - 8.5.; 9.1, 9.2] 3aJaHus.
Paznean S. [Iposepka rumoTe3 00 ONPENENEHHBIX  3HAYEHUAXKOHTPOIb
CraTtuctuveckas npo |MapamMeTpoB HOpPMalbHBIX pachpeneneHuid. IlpoBepkalpamnuus u
BEpKa rUIoTe3 TUIIOTE3BI O PABEHCTBE CPEIHUX PH H3BECTHOM AUCTIEPCUM. [BEIOOPOUHAS
Pexomennyemble necrounukn: [8.1. - 8.5.; 9.1, 9.2] NpoBepKa
TOMAIIIHEro
3aaHusl.
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Pa3znea S. [IpoBepka rurnoTessl 0 PpaBEHCTBE CPEAHUX IIPU Kontpouib
Craructuueckas Mpo  |HEU3BECTHOM aucnepcuu. P-3HaueHue Kkpurepus. HATHYUS U
BEepKa rUInoTe3 PexoMeHyemMble HCTOYHUKU: BBHIOOpOYHAs
[8.1.-8.5.; 9.2, 9.3, 9.4] MpOBEpKa
TOMAITHEro
3a1aHusl.
Pasznea S. [IpoBepka rumnores o BuAe pacupeaeiieaus. Kpurepuit KonTpoJib
Craructuueckas npo (IIupcona. HAJIA4YUS 1
BEpKa THIIOTE3 Pexomenayembie ucrounukm: [8.1. - 8.5.; 9.1, 9.2, 9.4] |Beibopounas
MpOBEpKa
TOMAaIITHEro
3a/1laHusl.
Paznea 5. [IpoBepka runoTe3sl 00 OJTHOPOTHOCTH HECKOIBKUX KoHTpons
Cratuctuueckas mpo  [BeIOOpOK o kputepusiM [Tupcona u Komvoropoga - HATHYUS U
BepKa TUIoTe3 CmupHOBa. BBHIOOpOYHAS
Pexomennyembie ucrounukn: [8.1. - 8.5.; 9.1, 9.2] poBEpKa
TOMAaITHEro
3a/IaHMUsl.
Pasznea S. CpaBHEHHE HECKOJIBKUX CPEAHUX METOJIOM KonTpoib
Crartuctuueckas Mpo  |TUCTIEPCHOHHOTO aHAJIU3a. HATHYUS U
BepKa THITOTE3 Pexomennyembie ucrounuku: [8.1. - 8.5.; 9.1, 9.2, 9.4] |BeiGopounas
MpOBEPKa
TOMAaITHEro
3aJaHusl.
Pa3nen 6. KonTpoJib
OcHoBbl cTaTcTHyeckoro |Permenne CJIY MeTo10M HaUMEHBIIHX KBaapaToB. OOMas [HaIudus u
MCCIeTIOBAaHUS mcrepcus Kak cymMmma (akTOpHOM U 0CTaTOYHOM BBIOOpPOYHAsS
3aBUCHUMOCTEN mucniepcuu. Koadduunent nerepmunanuu R 1 ero cBs3b C [IpoBepKa
K03 PHUITMEHTOM KOPPETAIUH. TOMAaITHEro
Pexomenayemblie ucrounuku: [8.1. - 8.5.; 9.1, 9.2] 3aJaHus.
Pasnen 6. JIuHeitnas Moienp mapHou perpeccuu u reopemMa ['aycca - [KoHTposib
OcHOBBI cTaTHCTHYECKOTO  (Mapkosa. Hecmemennocts MHK- oneHok HaJIMYUS U
HCCIIE0OBAHUSA koapumenToB napHoi perpeccuu. Jucnepcuss MHK-  [Bei6opounas
3aBUCHUMOCTEH OIICHOK KO3 (UIIMEHTOB MapHOW perpeccuu. MpoBepKa
PexomenayemMble HCTOYHHKH: TOMAIIIHEro
[8.1.-8.5.;9.1,9.3] 3aJaHNs.

6. [lepeueHb yueOHO-MeTOAUYECKOT0 O0ecneYeHUsI AJIsl CAMOCTOSITeILHOI

padoThI 00YYaAKOIIMXCS MO AUCIUIIHHE

6.1. Ilepeyennb BONpPOCOB, OTBOJAUMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE
AUCUMILIAHBI, POPMBI BHEAYIUTOPHOH CAMOCTOATEIbHOI PadoThI

BepOHTHO CTU COOBITHI BCPOATHOCTHU

BCPOATHOCTHBIX
M CITIOJIb30BAHUEM
HMHCTPYMEHTapHs
Notebook» nu
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HanmenoBanue TeM| IlepedyeHb BONPOCOB, OTBOAUMBIX HA ®opmMbI BHEAYIUTOPHOM
(pa3neJioB) CaMOCTOATEJbHOE OCBOCHHE CaMOCTOSITEIbHOM PadoThI
MU CHUIINHBI

Teopus BeposiTHOCTEH
Pa3z[e.11 1./CtaTtuctuueckoe MOJCIINPOBAHUC HpOFpaMMI/IpOBaHI/Ie pa3IM4YHBIX|

mMonene

«Jupyter
«  Wolfram




Mathematica»

Pa3znen 2. Ciyyaiinble
BCINYNHBI

CraTuctuieckoe MOJEIIMPOBAHUE
Pa3IMYHBIX PACHPENCICHUNA CIy4alHbIX
BEJIMYNH

MonennpoBaHue Ppa3IMYHBIX
pacrpeaeneHui c
MCII0JIb30BAHUEM
MHCTPYMEHTapUs

«Jupyter Notebook» u
« Wolfram Mathematica»

Pa3znea 3. Cryuaiinble
BEKTOPBI

CraTuctuueckoe MOJEIIMPOBAHUE
JIBYMEPHOTO HOPMAaJIbHOTO 3aKOHQ|
pacrpenieneHus.

Mo enupoBaHue Ppa3IMYHbBIX
MHOTOMEPHBIX paclpereieHui ¢
MCII0JIb30BAHUEM

WHCTpYMEHTapUs «Jupyter
Notebook» wu «  Wolfram

Mathematica»

Pasznea 4. [IpenenvHbie

CTaTHCTUUECKOE MOJCIIMPOBAHUEC 3aKOHA

Peanuzanms wmoxaemu ILIIT B

TeOpEMbI TeopuOOTBIIMX  YHCEN M UeHTpaibHOMmakerax R, Jupyter Notebook.

BEPOATHOCTEH peenbHO TEOPEMBI.

Paspnen S. Llenu [IpenenbHble  BeposAsTHOCTH.  TeopemaMonenupoBaHWe  JUCKPETHBIX

MapkoBa MapkoBa 0 IpeIeIbHbBIX BEPOATHOCTAX.  [LIETIEH MapxkoBa C
MCII0JIb30BAHNEM
WHCTPYMEHTApUS

«Jupyter Notebook» u «R»

MartemaTHn4eckasi CTATHCTHKA

Pasnen 1. Cinydaiinbie
[IPOLIECCHI

Cnyqalinbie npouecchl. CiydaitHoe
onyxmanue. Monens Kpamepa-
JlynnOepra (mporecc pucka).

MoenupoBaHlE BUHEPOBCKOTO
M IyaCCOHOBCKOTO IIpolecca ¢

M CITIOJIb30BAHUCM
MHCTPYMEHTapUs «Jupyter
Notebook» wu «  Wolfram

Mathematica »

Pa3nen 2. Cratuctuka
KOHEYHOU

COBOKYITHOCTH.

Cpennee apudmMeTuyeckoe W JIUCHEPCUS
WHTEPBAJIbHOrO pacnpeneneHus. Cs3p ¢
XapaKTEePUCTUKAMHU HCXOJIHOU
coBokynHocTH. [Tonpaska lllenmapaa.

OMIIUPUYECKUE XaPAKTEPUCTUKHU
[IpU3HAKa C HCIIOJIb30BAHUCM
MHCTPYMEHTapUs

«Jupyter Notebook» u

« Wolfram Mathematica»

Pa3znen 3. Toueunsie
OLIEHKH  MapaMeTpoB
pacnpeeneHun
(MaTemaTuueckas
CTaTHCTHKA)

MeTo MaKCUMaJIbHOTO MPaBIOTION00HS U
MeToZ, MOMEHTOB. OIleHKH MapaMeTpoB
pacrnpenescHuss METOJI0OM MOMEHTOB U HMX
COCTOSITEJIbHOCTD.

YuciaeHHbIC METOBI|
HaXO0XXICHUA OILICHOK]
[mapamMcTpoB, HCIIOJIb3YEMBIC
MCTOJaMU MaKCHUMaJIbHOT'O
HpaBI[OHOI[O6I/I$I n METO /|
MOMCHTOB C HCIIOJIB30BAHUEM
MHCTPYMEHTapUs

«Jupyter Notebook» u

«  Wolfram  Mathematica».
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Pasnean 4. [TpubmmxeHHbIE (acumnroTrueckue ) YucaeHHbIe METO/Ib]]
NuTtepBanbHbIe TOBEPUTEIIbHbIE MHTEPBAJIbL.HAX0XKACHUS OILICHOK
CTaTUCTUYECKUE JloBepuTesbHbIE HHTEPBAJIbI JUIAIapaMeTPOB, UCIOJIb3yEMbIE
OLICHKH MaTeMaTH4EeCKOTo OKUJJaHUS uMeTOo1aMu MaKCHMaJIbHOI'O
BEPOATHOCTH COOBITHS B CIIydae BBIOOPKHU[IPABIOIOA00US U METOJ1
0OJIBIIIOTO obbema. HNHTepBanMOMEHTOB € HCHOJIb30BaHUEM
[pEJICKa3aHMUs. WHCTPYMEHTApUS
«Jupyter Notebook» u
«  Wolfram  Mathematica».
MeTo]1 CIIEVICUHTOB.
Pazaen 5.IIpoBepka rTuNote3sl 00 OJHOPOIHOCTHPeanu3alus MpoOBEpPKa TUMOTE3bI
CraTuctuueckas HECKOJIBKUX BBIOOPOK IO KpUTEpHUsIMO0O OJHOPOJHOCTH B IAKeTe
[poBepKa runote3[Iupcona u Konmoroposa - CmuproBa.  [«Jupyter Notebook» u « Wolfram
(MaTemaTHueCKast Mathematicax.
CTATUCTHUKA)
Pasnen 6. OcHOBBI UucneHHble METOAbl pEelIeHUs
CTaTUCTUYCCKOTO Pemenne CJIY wMetomom HamMeHRMX/CJIY  MeTomoM  HaWMEHBIIHX
MCCJICAOBAHNA kBazaparoB. OO0mas Aucnepcusi Kak CyMMaKBaapaToB C HCIOJIh30BAaHUEM
3aBHCHMOCTEH (akTOPHOM M OCTATOYHOM AMCIEPCHU.MHCTpyMEHTapus «Jupyter
Koaddunment nerepmunHanym R u eroNotebook» u  «  Wolfram
CBsI3b C KOY()DHUIIMEHTOM KOPPEIISIIUU. Mathematica ».

6.2. Ilepeyenn BONpPoOCOB, 3aJaHNI, TeM /JJI5l HOATOTOBKH K TeKylIeMY KOHTPOJII0
IIpuMepHbBIii NepevyeHb BONPOCOB K KOHTPOJbHBLIM padoTam

1. ChopmynupyiiTe akKCHOMBI TCOPHUU BEPOSITHOCTEH M HAa WX OCHOBE
JTOKa)XUTE CBOWCTBO HEITPEPHIBHOCTH BEPOSITHOCTH.
2. JlaliTe ompencieHUE TOHATHH «HE3aBUCUMOCTH COOBbITHI). Kakue

COOBITHS HA3bIBAIOTCSl «HE3aBUCHUMBIMU B COBOKYMHOCTH». ClieyeT Ju U3 paBEHCTBA
P(ABC) = P(4)P(B')P(C’) nonapHasi He3aBUCUMOCTh. OTBET 000CHOBATD.

3. JlaiiTe onpenesieHne NOHATUI «yCIIOBHAsA BEPOATHOCTBY, «IIOJIHAS TPYIIIA
MOTIAPHO HECOBMECTHBIX COOBITHIY). ChopMyTupyHTe W JOKAKHUTE TEOPEMBI,
YTBEPKJIAIOIINE CIPABEUTMBOCTh (OPMYJIbI TOJHONW BEpPOSTHOCTEH u  (POpMyIIbI
MIOJIHOM BEPOATHOCTEN ISl MATEMATUYECKOTO OKHUIAHUS.

4, Haiite ompenenenue cxeMmbl beprymm. BeiBenute dopmyny s
OnpeieNIeHNs] BEPOSITHOCTU Py, (k) HaCTYIJIEHHS K YCIIEXOB B CEPUU U3 1 HE3aBUCHMBIX
HCTIBITAHUSAX.

o. JaliTe onpeneneHne OMHOMHAIBHOTO 3aKOHA pacnpeaeneHus. BeiBegure
dopmynny nis Hamboyiee BEpPOATHOTO YHCIA YCIEXOB B cxeme bepHymnmu w3z n
HE3aBUCUMBIX UCTIBITaHuH. [[puBenuTe GopmMyy MOTMHOMHATIBEHOTO pacpe/eIeHUS.

6. ChopmynupyiitTe u JmOKakuTe TpenenpHylo Teopemy Ilyaccona.
BeiBeaute dhopmyiny st Hauboliee BEpOSITHOTO 3HaueHusl pacapenenenus [lyaccona.

1. ChopmynupyiiTe MOHATHE CIAydYalWHOW BETUYMHBI ©  (QYHKIIUHU
pacnpeneneHus CIy4yalHOW BeauuyuHbl. [IpuBecTM mpuMep BEPOSITHOCTHOIO
MPOCTpPaHCTBA U PYHKIIUK HA HEM, KOTOpasl HE SIBJISCTCS CIy4ailHON BEITMYMHOM.

8. Jlaiite onpenenenue (QyHKIUU paclpeaeeHus CIy4yalHON BEIMYUHBI U
JIOKQKUTE€ OCHOBHBbIE CBOMCTBa (yHKIMU pacnpenenenus. Halaure QyHKIMIO
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pacnpeeNeHus UHIUKAaTopa COOBITHUS.

Q. Chopmynupyiite omnpeneiaeHue AUCKPETHOW ClydyaHOW BEJWYWHBI.
BeiBenure BbIpakeHHE s (DYHKUMHM paclpeiesieHus AHCKPETHOM ClydalHOU
BEJIMYUHBI.

10. Jlaiire ompeneneHre HE3aBUCUMOCTH B COBOKYINHOCTH JUCKPETHBIX
cinyvaitHeix BenuuuH. Ilycts 14, 13, 1¢ — uHAMKATOPHI TPEX HE3ABUCUMBIX COOBITHIA.
[Tokazath, uto 14, 1p, 1¢ — He3aBUCHMBIE CITyYailHbIC BEJIMYHUHBI.

11. JladiTe omnpeaeleHHEe MaTEMaTHYECKOTO  OXHUAAHUS  JTUCKPETHOH
CIIy4YallHOM BeIWYMHBL. MOXET /M LEIOYMCIICHHAs CllydyalhHas BeJIW4YMHA HUMeEeT
MaTeMaTU4ecKoe Oxuaanue, paBHoe 517 OTBeT 000CHOBATH.

12. Cdopmynupyiite U JOKaXUTE TEOPEMY CIIOKEHHS IJISI MATEMaTHUECKHUX
OKHUJaHUM.

13.  Cdopmynupyiite U TOKaXUTE TEOPEMY YMHOXKEHHUS JIsl MATEMATHYECKHUX
OKHUJaHHUM.

14. CdopmynupyiiTe U JOKaXKUTE HEPABEHCTBO MapKoBa.

15.  Cdopmynupyiite u JoKaxuTe HepaBeHCTBO YeObIiERa.

16. CdopmynupyiiTe onpeaeieHue Nponu3Boasiieii PyHKIIUY 11eT0YUCTICHHON
HEOTpUIATEIbHOM ciydailHOM BenuuuHbl. Halinute npousBonasdmue (QyHKIIUH
OCHOBHBIX TUCKPETHBIX pacipeieICHUH.

17.  Cdopmynupyiite onpeneneHue npou3BoAsaeil QyHKINUN [eT0YHCICHHON
HEOTpULIaTEIbHON Cily4aiHON BenuuuHbl. C NOMOIIBIO NMPOU3BOAALIEH (YHKIHUU
JOKQXUTE  IyaCCOHOBOCTb  CyMMBl  HE3aBUCHUMBIX  CIy4yallHBIX  BEJIMYUH,
pacnpeziesieHHbIX 10 3akoHy Ilyaccona.

18.  Maiite onpenenenue u cHopMynupyiTe OCHOBHbIE CBOMCTBA JUCIIEPCUU
JUCKPETHOM ciyyallHOM BenWYMHBIL. J[OKaXUTE OJHOCTOPOHHEE HEPABEHCTBO
YeObImména.

19. Cdopmynupyiite u 10KaXKUTE TEOPEMY CIOKEHUS ISl JUCTIEPCUU CYMMBI
HE3aBUCUMBIX CIyyallHbIX BeIWYMH. BeiBenute Qopmyilny A JAUCIEpPCUU
IPOU3BEJICHU IBYX HE3aBUCUMBIX CITy4allHBIX BEJIUYUH?

20. CdopmynupyiTe ompeacieHUe KOBapHalldd CIIyYalHBIX BEIWYUH H
JIOKa)KUTE OCHOBHBIE CBOWCTBA KOBapHAalLUU.

21. Cdopmynupyiite onpenenenue kKodhuimeHTa KOppesiuu CIydanHbIX
BEJIMYUH U JIOKQXXUTE OCHOBHbIE CBOMCTBA KO3(PPUIIEHTA KOPPEISIIHH.

22. Jlaiite ompeneneHUE HEKOPPEIHMPOBAHHOCTH CIIYYaHBIX BEIHYMH.
Crnenyer 1M U3 HEKOPPEJIMPOBAHHOCTH HE3aBHCHMOCTBH CIIydalHbIX BeJMUMH? OTBET
000CHOBATb.

23. Jaiite
ONpeJe/ICHUs] aCUMMETPUH U JKcllecca pacnpencnenus. Haiinure acummeTpuio u
HKCIIECC PAaBHOMEPHOI'O pacipeie/icHUs Ha OTpe3kKe [; ].

24. BeiBegute (HOpMyIBl IS MAaTEMAaTHYECKOTO OXHUIAHUS WM JAUCTICPCUU
CJIIy4allHOM BEJIMYMHBI, PACTIPEAECIECHHON 10 HOPMAJIIBHOMY 3aKOHY C IapameTpaMu m
u a.

25. CdopmymupyiTe ompeacicHue MPOU3BOAAIIeH (yHKIIMH MOMEHTOB. C
MOMOIIBI0 MPOU3BOASIIEH (YHKIIMHM MOMEHTOB JOKAXXUTE€ HOPMAJIbHOCTH CYMMBI

HEC3aBHCHMBIX CJ'Iy‘-IElfIHBIX BCIIMYHKH, paCIIPCACIICHHBIX 110 HOPMAJIbHOMY 3aKOHY.
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26. CdopmynupoBath U JOKa3aTh 3aKOH O0JbIINX yncell B hopme YeObléra
u bepnymm.

27. CdopmynupoBaTh U JOKa3aTh YTBEP)KICHUE, M3BECTHOE KaK «oOliee
MPaBUIO 310»

28. CdopmynupoBaTh LHEHTPAIBHYIO MPEACIbHYI0 TEOPEMY M HEPABEHCTBO
Bbeppu - Dcceena 00 onieHKe MOTPENIHOCTH MPUOIMKEHUS B HEHTPATBHON IPEIeIbHOM
TEOopeME.

29. CdopmynupoBath U 10Ka3aTh NpelelbHy0 Teopemy Myaspa - Jlamnaca.

30. Jaiitre ompeneneHue pacnpenesieHus Kol W JOKaXKUTE€ OCHOBHBIC
CBOMCTBa CIy4YalHOM BEJNWYWHBI, KoTopas wuMeeT pacnpeaenenue Kommu ¢
napamMeTpamu H .

31. Jlaiite ompeneneHUEe JIOTHOPMAJIBHOIO 3aKOHA paclpelesieHus C
mapamerpamu  m u  <J?. Ilpueaure (OpMyIBl €  JIOKA3aTEIbCTBOM ISt
MaTeMaTHYECKOTO OXKHMJAHHUS W JUCIIEPCUM CIyYalHOW BEJIMYMHBI, KOTOpas HWMEET
JIOTHOPMAIILHOE PactpeIeNIcHHE ¢ apaMeTpaMu 71 U a2,

32. Ilepeuucnure OCHOBHBIE CBOWCTBA (DYHKIIUU TIJIOTHOCTH pacrpe/leTIeHUs
JIBYMEPHOTO cliy4aiiHoro BekTtopa. Kakum oOpa3om cBsi3aHbl (DYHKIIUU TJIOTHOCTH U
pacnpeneneHus? Ykaxute (pyHKIUIO TUIOTHOCTH ISl PABHOMEPHOIO paclpe/eeHus B
obnactu G ¢ R.

33. Jlaiite omnpeneneHue TIUIOTHOCTH JBYMEPHOTO HOPMAJIBHOIO 3aKOHA
pacnpeneneHuss Ha IUIOcKocTd. JlokaxkuTte TeopeMy 00 9SKBHUBAJIEHTHOCTH
HE3aBUCHUMOCTH U HEKOPPEITMPOBAHHOCTH KOMIIOHEHT X U Y IBYMEPHOI'O HOPMaJIbHOTO
BekTopa (X, Y).

34. CdopmynupyiiTe u JOKaXHUTe TeopeMy 00 YCIOBHOM IUIOTHOCTH
JBYMEPHOTO HOPMaJIbHOTO 3aKOHA PacIpeieIeHUsI.

35.  Ilycts (X, Y) - 1ByMepHBI HOPMaJIbHBIN CIy4ailHbIA BEKTOP. JlokaxkuTe,
yro u3 paBerctBa Cou(X, Y) = O BeITekaeT HE3aBUCUMOCTh X U Y.

36. CdopmymupyiiTe onpeaeieHrue YCIOBHOIO MAaTEMAaTHUECKOTO OXKHIaHUS
CITy4yalHOW BeJTMYMHBI X OTHOCUTEIBHO CIIy4aitHOM BeTMUMHBI Y. JlokaxuTte popmyy
nojaHoro Mmatematuueckoro oxumanus E(X) = E [E(X|Y)].

37. Cdopmynupyiite omnpeaeieHne YCIOBHOW JUCIEPCUU  CIy4alHOM
BEJIMYMHBI X OTHOCHUTEIBHO CiIydyalHOW BenuuuHbl Y. Jlokaxkute GopMyny MoaHOM
mucriepcun Var(X) = E[Kar(X[|Y)] + Var [E(X|Y)].

38. Cdopmynupyiite omnpeaeneHne YyCIOBHOW KOBapHAIlMU CIyYalHbBIX
BenUYMH XU Y OTHOCHUTEIBHO CIydalHOU BenmuuuHbl Z. Jlokaxkute GopMyny MOTHON
koBapuanuu Cov(X, Y) = E[Cov(X, Y|2Z2)] + Cov[E(X|Z), E(Y|Z)].

IIpumepsl 3a1aHNii KOHTPOJBHBIX Pa00OT
1. Cnyyaitasiii BexTop (X, Y) pacnpenenen no 3akony P(X =1,Y =1) =0,11; P(X =1,
Y=2)=019,P(X=1Y=3)=0,19;,P(X=2Y=1)=0,17; PX=2,Y =2) =0,1;
P(X=2,Y =3)=0,24. Haiinure ycioBHYyI0 BeposiTHOCTh P(X =2|Y =2).
2. Haiimute pacnipenencuue ciydaitHon Besmmauabl Z = max(d, X — Y) u E (Z2), ecnu
M3BECTHO paclpeieieHne JUCKPETHOTO cliydyaiiHoro Bektopa (X, Y):
X=3 X=4 X=5

Y=_02 1 1 1
4 6 8
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Y=—1

1
8

1
4

1
12

3. Tano: P(X = 40) = 0,4, P(X = 60) = 0,6, E(Y[X = 40) = 4, E(Y|X = 60) = 1. Haiizure

Cov(X, Y).

4. Cnydaiinbiii BekTOp (X, Y) UMeeT IJIOTHOCTh pacnpeieIeHUs

aua-Xt+Cy,ecmn0<x<2,0<y<3,
[(x,y) = {®

7J—I7

,0, B OCTaJIbHBIX TOYKAX.
Haiinute konctanty Cu P(X +Y > 1).

5. [InmoTHOCTH pacmpeaesneHus ciaydaiiHoro Bekropa (X, Y) umeer BUa:

Haiinure Var(Y|X = x).
6. Ciyuaiinbie Benuuuabl X ¥ Y HOpManbHO pacnpeaeneHsl M(0; ?) 1 He3aBUCHMBL.
Jlokazats, 4TO OTHOLIEHUE Z = - UMeeT pactpenesenue Komm.

1 -5x2-3xy-6x-y>-4y-4
/x’r(x,y) =2

Kpurepuu 0a/1/1bHOM OLIEHKH Pa3JIUYHBIX (DOPM TEKYUIEr0 KOHTPOJISI
ycIneBaeMoCTH

Kpurepun 6annpHON OIEHKH pa3IMYHBIX (DOPM TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH COAEPKATCA B COOTBETCTBYIOIIUX METOIUUYECKUX
pexomeHaanusax JlemapramenTa aHaiu3a JaHHBIX U MAIIMHHOTO 00y4YeHUsI.

/. ®OH/I OLIEHOYHBIX CPEJICTB /ISl POBeIeHUsI POMEKYTOYHOM aTTeCTANNH

Oﬁy‘l AIIUXCA MO JUCIHUIIINHE

[lepeyeHb KOMIIETEHIIMH C YKa3aHHEM WHIAWKATOPOB WX TOCTIIKEHUS B
IpoIlecce OCBOCHHUsI 00pa30oBaTEbHOM MPOTPAMMBI COICPKUTCS B paszeie 2.
oOpazoBaTeIbHOM
C YKa3aHHEeM WHIWKATOPOB WX

«IlepeueHpb
IpOrpaMMBbl

TUTAHUPYEMBIX
(mepeyeHb KOMIIETCHIUMN)
TOCTIKEHUS U TUIAHUPYEMBIX PE3YJIHTATOB O0YUEHUS 10 AUCIIUILTAHEY.

pe3yJIbTaTOB

OCBOCHMUA

7.1 Onucanue noxkasaresjed 1 KPpUTEpPUeB OLlEHNBAHUS KOMIIeTEHIIH I

Ili1anupyembie Onenounoe
YpoBeHb ocBOCHMS
pe3yJabTaThl CpeacTBO
0CBOEHMSI
KOMIIeTEeHIIM U
«HeY/I0BJIETBO | KyAOBJETBOPH
(uHaMKaTopa «XOPOLIO» «OTJIHYHOY
pPHUTEIBHO» TeJbHO»

JOCTUKEHMSI

KOMIIETEHIIMH)
YK-4 CnocobHOCTh MpUMEHSTH GyHIAMEHTAIbHBIE 3HAHHS, TOJTyYeHHBIE B 00JIACTH MaTeMaTHYECKIX
1 (W) €CTeCTBEHHBIX HAYK, U UCTIOJIh30BAaHUE HX B MPOECCHOHATBHON AEITeTbHOCTH
Brnazneer ¢dbyHnaMeHTaNbHBIMU 3HAHUSIMH B 00JIACTH MaTEMAaTHKH.
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IInanupyemsie OunenouHoe
YpoBeHb 0CBOEHMSI
pe3yabTaThl CPeIcTBO
O0CBOEHUSA
KOMIIeTeHIIHU U
«HEY/I0BJIETBO | «yA0BJETBOPH
(uHaMKaTopa «XOPOILLO» «OTJIMYHO»
pPUTEIbHOY» TeJbHO)
AOCTHKEHUS
KOMIIETEHIIMH)
3HaTh: ®parmenra Henomnnsie CdopmupoBann | Chopmuposa | Borpocsr
— OCHOBHBIE p-HOE MpecTaBIIe- b€, HO HHBIE JUTSI OLICHKHU
(baxTsl, npeiacTaBie | Hus o0 coJieprKalue CUCTeMaThye | 3HAHUU U
KOHIICIIIIUU U Hue 00 OCHOBHBIX OTACIBbHBIC CKHUEC yMeHHfI,
MIPUHITUTIBI OCHOBHEIX dakrax, poOebI MPEJCTABICH | 3aJaHUs B
TEOpUHU (dakrax, KOHIICTIIINH U MpeACTaBICHUsT | usl 00 BHJIC
BEpPOSTHOCTEH KOHIICTIIIHI MPUHITUTIAX 00 OCHOBHBIX OCHOBHBIX pacyeTHBIX
u u TEeopun ¢akrax, ¢akrax, 3ajad,
MaTeMaTH4ecK | IPUHIUIIAX BEPOSITHOCTEH | KOHIEMIIUU U KOHIICTIIINN U | TECTOBBIE
Ol CTATUCTUKK | TEOpUHU u MPUHITUTIAX MIPUHITUTIAX 3a/IaHust
BEPOSATHOCT | MaTeMaTU4YeCK | TEOpPUU TEOPUH
en u on BEPOSITHOCTEN U | BEPOSITHOCTE
MaTeMaThde | CTaTUCTUKH MaTeMaTH4ecKo | W H
CKOM W CTaTUCTUKHU MaTeMaTH4deC
CTAaTUCTUKH KO
CTaTUCTUKH
YMeTs: O®parmenrap | Hecucremarnu | B nienom CdopmupoBan | Borpocsl
— CTpOro HOE YMEHHE | €CKOe YCHEIIHOE, HO HOE YMEHUE JUISl OLICHKHU
JIOKa3bIBaTh JIOKa3blBaTh | IPUMEHEHUE cojeprxaniee JI0Ka3bIBaTh 3HaHUU U
MAaT€MAaTHYECKH | MaTeMaThdyec | BO3MOXKHOCTH | OTACJIbHbBIC MaTeMaTH4eCK | YMEHUHN
€ yTBEpXKIeHUs1 | Kue JI0Ka3bIBaTh npoOesbl yMeHue | ue
TEOPHH YTBEPKJICHUS | MATEMAaTUUYECK | TIOKA3bIBaTh YTBEPKACHUS
BEPOSITHOCTCH M | TEOPHH ue MaTeMaTHUYECKUE | TEOpUU
MAaTE€MAaTUYECKO | BEPOSITHOCTE | YTBEPKACHUS | YTBEPIKICHUS BEpPOSATHOCTEN
1 CTaTUCTHUKH, 17871 TEOPUHU Teopuu u
BBIJIEIISS MaTeMaTU4yeC | BEPOSITHOCTEH | BEPOSTHOCTEM M | MAaTEMaTUYECK
TJIaBHbIE KO u MaTeMaTHYeCKON | O
CMBICJIOBBIE CTaTUCTUKH, | MATEMATUYECK | CTATUCTHUKH, CTaTUCTHUKH,
aCIEKThI B BBIJICJISIS OM CTaTUCTHUKH, | BBIAEISAA IJIaBHbIE | BBLACISISA
JI0Ka3areyibcTBa | IJIaBHbBIE BBIJICIISIS CMBICJIOBBIE IJIaBHBIE
X CMBICJIOBBIE€ | TJIaBHBIE aCIeKTHI B CMBICJIOBBIE
aCIEKThI B CMBICIIOBBIE JI0Ka3aTelIbCcTBaX | aCHeKThl B
JI0Ka3aTelIbCT | aCIEKTHI B JI0Ka3aTeIbCTB
Bax JI0Ka3aTelIbCTB ax
ax

OCYH_ICCTBJ'ISICT peICHUC NPUKIIAJIHBIX 3a/1a4 ¢ UCIIOJIb30BAHUCM MATECMATUUCCKUX MCTOZIOB.
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IInanupyemsie OunenouHoe
YpoBeHb 0CBOEHMSI
pe3yJbTaThl CPeIcTBO
OCBOCHHA
KOMIIeTeHIIUH
«HEYI0BJIETBO | «yI0BJETBOPH
(mHaUKaTOpa «XOpOLIo» «OTJIUYHO»
PUTEJIBHO» TeJIbHO»
AOCTUKEHU S
KOMIIETEHIIMH)
3HaThb @®parmenrap | Henosnbie Cdopmuposannsl | Chopmuposan | Borpocsr
- SI3bIK TEOPUHU HOE IPEJCTaBICHUS | €, HO HBbIE JUI OLIEHKU
BEPOSITHOCTEN U | MIPE/ICTABIEH | O SI3bIKE coJieprKalue cuUcTeMaTuyec | 3HaHWM U
MaTeMaTH4ECKO | U€ O SI3bIKE Teopuun OT/IEeIbHbIE KHe YMEHUH,
W CTAaTUCTUKH TEOpUun BEPOSITHOCTEH | TPOOEIIbI MIPEJICTaBICHH | 33/1aHUS B
JUIS pelIeHUs BEpPOSITHOCTE | U MIPEJICTABJICHUS O | 51 O S3bIKE BUJIE
MIPUKIIATHBIX nu MaTeMaTH4eCK | 3bIKE TEOpUU TEeOpUu pacueTHBIX
3a7a4 C MAaTeMaTH4eC | Ol CTATUCTHKU | BEPOATHOCTEN M | BEPOSITHOCTEH | 3a7ad,
UCIOJIb30BaHUE | KOM JUISL peIIeHUs MaTeMaTHYeCKON | U TECTOBbBIE
M CTaTHUCTUKHM | MPHUKJIAIHBIX CTaTHCTUKH JUISl | MaTeMaTU4yeCK | 3a/laHus
MaTeMaTHYeCKU | JUId pelleHus | 3a/ady C pelieHus Ol CTaTUCTUKHU
X METO/IOB MPUKJIAIHBIX | UCIOJb30BaHKUE | MPUKIIAAHBIX JUISL peIICHUS
3aza4 ¢ M 3aja4 ¢ MPUKIIATHBIX
WCIOJIb30BaH | MaTeMaTUYeCK | MCIOJIb30BAaHUEM | 3aJ]1ay C
uem HX METOJIOB MaTEeMaTHYeCKUX | UCTOJIb30BaHU
MaTemMaTHiec METOJI0B eM
KHX METOJIOB MaTeMaTH4ecK
UX METOJIOB
YMeTh O®parmenrap | Hecucremarnu | B nienom CdopmupoBan | Borpocsl
- IPUMEHSTh HOE YMEHHE | €CKoe yCIIELTHOE, HO HOE YMEHUE IUIS OLIEHKU
3HaHUS Teopur | 3PGHEKTUBHO | MPUMECHEHHUE cojeprKariee 3¢ (HEeKTUBHO 3HaHUHU U
BEPOSITHOCTE U | IPUMEHSTh IPUMEHSTh OT/eIbHbIE MPUMEHSITD YMEHHH,
MaTeMaTH4eCKO | 3HaHHS 3HAHMS TEOPUU | IPOOENbl YMEHUE | 3HAHUS
W CTaTUCTUKH TEOpUun BEPOSITHOCTEH | IPUMEHSITh Teopuu
JUIS pEIIeHUS BEPOSITHOCTE | U 3HAHUS TEOPUU BEPOSITHOCTEH
MIPAKTUYECKUX 1787} MaTEeMaTHYeCK | BEPOSITHOCTEH U | U
3azay; MaTeMaTHyeC | OM CTaTUCTUKU | MaTeMaTHYECKOW | MaTeMaTHYecK
BBIOMpATH U KoM JUIS pEIICHUS CTaTHCTUKH ISl | O CTAaTUCTHKHU
MPUMEHSITh CTaTHUCTUKH | MIPAKTUYECKHUX | PeIIeHUs JUISL pEIICHUS
MaTeMaTH4eCKH | JUIsl pelIeHUs | 3a7ay; MPAKTHYECKUX MPAKTHYECKUX
€ METObl U NPAaKTHYECKU | BBIOMpATh U 3aja4; BBIOMpaTh | 3a7ady;
METO/IbI X 3a/1a4; IPUMEHSITh U IPUMEHSATD BBIOUpATH U
MOJENUPOBAaHUS | BBIOMpATh U | MATEMAaTUYECK | MATEMAaTUYECKUE | IPUMEHSTh
HE0OXO0TUMBIE IPUMEHSITh Ue METObl U METO/IbI U MaTeMaTH4ecK
JUISL PELLIECHUS MaTeMaTH4eC | METOJbI METO/IbI ue METOBI U
IIOCTABJICHHBIX | KM€ METOJAbl | MOJEIUPOBAHU | MOJEIUPOBAHUS | METOMbI
3a1a4 Y METO/bI s HE00X0/IUMBbIe MOJEIUPOBaH
MOJICIUPOBaH | HEOOXOIUMBIE | JUIS PEeLICHHS us
us JUISl pELIEHHUS MIOCTABJIEHHBIX HE00X0/IUMBbIe
HEOOXO/IMMBI | TIOCTaBJIEHHBIX | 3a/a4 JUISL pELICHHUS
e s 3az1a4 IIOCTABJIEHHBIX
pelIeHus 3a1a4
IIOCTABJIEHHBI
X 3a/1a4

YK-10 CriocoGHOCTh PUMEHSITh U MOAU(PHUIIMPOBATH MaTEMATHIECKHE MOACTH JIJIsl peIIeHUs 3a/1a4 B
obnactu npodeccuoHAIBHON e TEeIHHOCTH
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IInanupyemsie OunenouHoe
YpoBeHb 0CBOEHMSI
pe3yJbTaThl CPeIcTBO
OCBOCHHA
KOMIIeTeHIIUH
«HEYI0BJIETBO | «yI0BJETBOPH
(uHaMKaTopa «XOpOLIo» «OTJIUYHO»
PUTEJIBHO» TeJIbHO»
AOCTUKEHU S
KOMIIETEHIIMH)
Bnazneer 3HaHuAMH B 00J1aCTH TEOPUU U METOJOJIOI MU MAaTEMAaTUYECKOIO MOIETMPOBAHUS
3HaThb @®parmenrap | Henosbie Cdopmuposannsl | Chopmuposan | Borpocsr
- OCHOBHbIE HOE IpEJCTaBICHUE | €, HO HbIE U1 OLIEHKU
TIOHATHUSA IPEJCTaBIEH | O OCHOBHBIX coJieprKalue cUCTeMaThyec | 3HaHWH U
TEOpUU ue o HOHSTHSIX OT/IeTbHbIE KHe YMEHHUH,
BEPOATHOCTEH OCHOBHBIX TEeopuun poOeIIb MPEJICTaBICHH | 33/1aHUA B
" MTOHATHUSX BEPOSITHOCTEH | IPEJICTABJICHUSI O | € O OCHOBHBIX | BUJE
MaTeMaTH4eCcKo | TEOpHUH U OCHOBHBIX MOHITHSIX pacueTHBIX
1 CTATHCTHKH BEpPOSITHOCTE | MAaTEMaTUYECK | MOHATHUSAX TEOPUU | TEOPUHU 3ajad,
METOTUKI nu Ol CTaTUCTHKH; | BEPOSITHOCTEN U | BEPOATHOCTENW | TECTOBBIE
pacyeros, MaTeMaTH4ec | METOIUKE MaTeMaTHYeCcKoN | U 3aJlaHus
ucrons3yemple | KOH paceros, | CTATHCTHKN; MaTeMaTHECK
TpY aHAH3E CTaTHCTUKH; | UCIOJIb3YeMOM | METOJUKE ol
JAHHBIX; METO/IUKE IIpU aHaJIN3e pacyeros, CTaTHCTUKH;
BeposTHOCTHBIe | PACICTOB, JTAaHHBIX; UCIIOJIb3YeMOMH METO/IUKE
- HCIOJIb3YeMO | BEpPOSITHOCTHBI | MIPU aHAlI3e pacueTos,
cratierndecky | A TPH eu JTAHHBIX; UCIO0JIb3YeMOMH
& METObI aHaymze CTaTHUCTUYECKU | BEPOSITHOCTHBIC U | TIPU aHAIM3E
JTAHHBIX; € METOIbl CTaTHUCTUYECKUE | IaHHBIX;
BEPOSITHOCTH METO/IbI BEPOSITHOCTHBI
ble U eu
CTaTHUCTUYECK CTaTHUCTUYECK
1€ METOIbl 1€ METOIbl
YMeTh O®parmenrap | Hecucremarnu | B nienom CdopmupoBan | Borpocsl
- UCIIOJIb30BaTh | HOE YMEHHE | €CKOe yCIIELTHOE, HO HOE YMEHHUE IUIS OLIEHKU
UHCTPYMEHTHI peuiarthb IpUMEHEHUE coJieprkaiiee peliartb 3HaHUU U
omnucaTeIbHOU IpUKIATHbIE | pelaTh OT/IebHbIC MIPUKIIaTHBIE YMEHHH,
CTaTUCTUKU U 3a/1aud B MPUKIIaTHbIE npoOesibl yMeHHe | 3a7a4yu B 3a/laHus B
BHU3YyaJIU3aIHH IpEeIMETHBIX | 3a/1a44 B pemiarb MpEeIMETHBIX | BHJE
JTAHHBIX, obnacTsx ¢ peIMETHBIX MPUKIIaTHBIC obnacTsx ¢ pacueTHBIX
BEPOSITHOCTHBIC | IPUMEHEHHE | 00JIacTsX ¢ 3a1a4d B MpUMEHEHHEM | 3a/1ad,
u M OPUMEHEHUEM | IPEIMETHBIX MaTeMaTH4eCK | TECTOBBIC
CTaTHUCTUYECKUE | MaTeMaTH4eC | MaTeMaTH4eck | o0yacTsx ¢ UX MOJIeIeH. 3a/laHus
METO/IbI JIIst KHUX MOJIEJICH. | UX MOJIENIEH. MPUMEHEHHEM
peleHns MaTEMaTHYECKUX
npogeccuoHanb MOJETEH.
HBIX 33/1a4.

Z[eMOHCTpI/IpyCT YMCEHHE CTPOUTHL U MOI[I/I(i)I/II_II/IpOBaTL MAaTeMaTH4YCCKHUC MOICIIN B obOmacTu

OKOHOMMHMKH U (1)I/IH8.HCOB .

BEPOSTHOCTHBIE
u
CTAaTUCTHYECKHE
MOJIENIN B
obnact
SKOHOMUKH U

®parmenrap
HOE
IIpEACTABIICH
ue o
MaTeMaTuiec

KHUX MOACIAX

Henonusie
MPEACTABIICHUS
o
MaTeMaTH4YeCK
UX MOJIEIISIX
JUISL PELICHUS

CdopmupoBaHHBI

€, HO
coJieprkalue
OTJICNIbHBIE
npooebI

MPCACTABJICHU

CdopmupoBan
HbIE
CHCTEMAaTHYeC
KHUe
Ipe/ICTaBICHH
.0

Bomnpocer
JUIsL OLICHKHU
3HaHUU U
YMEHUH,
3a/laHus B
BUJIE
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IInanupyemsie OunenouHoe
YpoBeHb 0CBOEHMSI
pe3yabTaThl CPEACTBO
OCBOCHHA
KOMIIeTeHIIHU U
«HEY/I0BJIETBO | «yA0BJETBOPH
(uHaMKaTopa «XOPOILLO» «OTJIMYHO»
pPUTEIbHOY» TeJbHO)
AOCTHKEHUS
KOMIIETEHIIMH)
(¢uHAHCOB JUTSI peIICHUs | KOHKPETHBIX MaTeMaTHUYECKUX | MAaTEeMaTHYECK | PACUETHBIX
KOHKPETHBIX | MPUKIIATHBIX MOJEJISIX IS UX MOJEIAX 3az1ay,
NPUKIAAHBIX | 3a7ad4, petieHus JUTSL PEILICHUST | TECTOBBIE
3a/ad, HOJIX0aX K KOHKPETHBIX KOHKPETHBIX 3a/1aHust
MOIX0JaX K MPUMEHEHUIO | TIPUKIIAIHBIX MPUKIIATHBIX
IIPUMEHEHHIO | MaTEMaTUYeCK | 3aJad, MOAXO0Jax | 3ajad,
MaTeMaTH4ec | UX Mojenen K PUMEHEHHIO MoaXoJax K
KHX MOJIeJIeH MaTeMaTUYeCKUX | MPUMEHEHHUIO
MoJienen MaTeMaTH4eCK
UX MOJIeNen
YMers: @®parmentap | Hecucrematnu | B nenom Cdopmuposan | Borpocsr
- HOE YMEHHE | €CKOe YCHENIHOE, HO HOE YMEHUE U1 OLICHKHU
MOJM(UIMPOBA | aganTHPOBAT | MPUMEHCHHUE coacpkamiee aJanTUPOBaTh | 3HAHWM U
Tb b U yYMEHUN OT/IEIbHBIE Y IPUMEHATh | YMEHUH,
MaTeMaTU4€CK1 | IPUMEHSTh aJalTUpPOBaTh | MPOOENbl YMEHHE | MaTeMaTU4yecK | 3a/laHus B
€ MOJCJIN B MareMaTtu4dec | U IPUMEHSITH aganTupoBaTh U W€ MOJICIH IIIsL | BUIE
obnactn KHE MOJIEIM | MAaTEMATUYECK | MPUMEHATH peneHus pacyeTHBIX
SKOHOMHKH U JUTSI PeIICHUS | M€ MOJICTH Ul | MAaTeMaTHYECKUE | TIPUKJIAIHBIX 3a1ad4,
¢unancos NPUKIAAHBIX | PEHICHUS MOJEIH IS 3ajad. TECTOBBIC
3a1a4 MPUKJIIATHBIX penieHus 3a/1laHus
3az1ay. MIPUKJIIATHBIX
3azad.
OcymiecTBiiger penieHue 3aja4d B 0071acTi SKOHOMUKH U (DUHAHCOB C TPUMEHEHHUEM
COOTBETCTBYIOIIMX MaT€MATUYECKUX MOJEIIEH
3HaTh: O®parmenrap | Henmosinbie CdopmupoBannbl | ChopmupoBan | Bompocsr
- HaBBIKU HOE NIPEACTABIICHUS | €, HO HbIE JUISl OLICHKHU
peuieHus 3a1a4d | NPEACTABIEH | O pEUICHUU cojepxKanme CHUCTEMAaTH4yeC | 3HAHWM U
B 005acTH ue o 3a/1a4 B OT/EJIbHbIE KHE YMEHUH,
SKOHOMUKH U peLIeHUN obnactu poOeIIbI MIPEACTABJICHU | 33JIaHUS B
(buHaHCOB ¢ 3a/1a4 B SKOHOMHUKH U MIPE/ACTABICHUS O | 51 O PEIIEHUH | BUJE
UCIOJIb30BaHUE | 00JIACTH ¢buHaHCOB ¢ pelIeHny 3a1a4 B | 3aJa4 B pacyeTHBIX
M SKOHOMHKH M | UCIIOJIb30BaHUE | 00JIacTH obnactu 3aziady,
UHCTpYMEHTapu | GpuHAHCOBC | M SKOHOMHUKH U SKOHOMUKH U | TECTOBBIE
st Microsoft UCIIOJIb30BAaH | MHCTPYMEHTap | (pUHAHCOB C ¢buHaHCOB C 3a/1aHust
Excel, R, Python | uem usa Microsoft HACIOJB30BAHUEM | MCIIOJIB30BaHU
(Jupyter uHcTpyMeHTa | Excel, R, UHCTPYMEHTApHs | eM
Notebook), pust Python Microsoft Excel, | uactpymenrap
Wolfram Microsoft (Jupyter R, Python ust Microsoft
Mathematica, Excel, R, Notebook), (Jupyter Excel, R,
MATLAB. Python Wolfram Notebook), Python
(Jupyter Mathematica, | Wolfram (Jupyter
Notebook), MATLAB Mathematica, Notebook),
Wolfram MATLAB Wolfram
Mathematica, Mathematica,
MATLAB. MATLAB
YMers: Oparmenrap | Hecucrematnu | B nenom Cdopmuposan | Bonpocsl
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IInanupyemsie OunenouHoe
YpoBeHb 0CBOEHMSI
pPe3yJabTaThl CpeacTBO
OCBOEHMA
KOMMeETEeHI[HH
«HEYJ0BJIETBO | «yI10BJETBOPH
(mHAMKATOpa «XOpOIIO0» «OTJTHYHOY»
pUTEIBLHOY» TeJIbHO»
JMOCTHKEHH S
KOMIIETEHIIMH)
- HCTIONIB30BATh | HOE €CKOe YCIIEIIHOE, HO HOE YMECHHE IUTSL OLIEHKH
WHCTPYMEHTAPH | TIPE/ICTABJICH | IPUMEHEHUE coJiepxKariee UCTIOJIb30BaTh | 3HAHUH U
i Microsoft ue o0 yMeHui 00 OTJCTIbHBIC UHCTPYMEHTAp | YMCHUIA,
Excel, R, Python | ucnonp3oBan | ucrnosap3oBanu | mpoOenbl ymenue | uit Microsoft 3aJ1aHUS B
(Jupyter uu u pean30BbIBATH Excel, R, BUJIC
Notebook), HHCTPYMEHTA | HHCTPYMEHTap | Mcrosb3oBanuue | Python pacyeTHBIX
Wolfram pust ust Microsoft Hcrpymentapus | (Jupyter 3ajad,
Mathematica, Microsoft Excel, R, Microsoft Excel, | Notebook), TECTOBBIE
MATLAB ons Excel, R, Python R, Python Wolfram 3aJaHNs
pewenus 3aday | Python (Jupyter (Jupyter Mathematica,
6 obracmu (Jupyter Notebook), Notebook), MATLAB ons
IKOHOMUKU U Notebook), Wolfram Wolfram peuienus
punarncos Wolfram Mathematica, | Mathematica, 3a0au 6
Mathematica, | MATLAB ons MATLAB ona obnacmu
MATLAB onsn | pewenus 3a0au | peuwieHus 3a0a4 8 | SIKOHOMUKU U
peuieHus 6 obracmu obnacmu ¢unarncos
3adau 6 IKOHOMUKU U IKOHOMUKU U
obnacmu ¢unamncos ¢unamncos
IKOHOMUKU U
Gunarncos

2 3anaHus WM HHbIe MaTepHaJibl, HEOOXOAUMbIE /sl OLEHKH 3HAHWUI M YMEHHWil,
XapakTrepusywiux ¢popMupoBaHue KoMneTeHuii B mpouecce ocsoenusi OIl BO

2.1 Bonpocwvt 0na oOueHKu 3HAHUN U YMEHU, XaAPAKmepuyruwiux g@opmuposanue

X Ha3bpIBaeTCs

OXHNIOaHUA:

KomnemeHuui
[Hudp Bomnpocsl [IpaBuibHBIN OTBET
KOMIIETSHITUHN
YK-4 3aKOHOM paclpeneneHust | COOTBETCTBUE MEXKIYy BO3MOXKHBIMU
JUCKPETHOM CIIy4allHOM BEJIMYMHBI | 3HAUCHUSIMU CIy4YallHOM BEJIMYUHBI U
Ha3bIBACTCS HX BEPOATHOCTSIMU
MartemMaTH4eCKUM OKMJIAaHHEM | CyMMa [pPOU3BEIACHUN BCEX €€
JUCKPETHOM CIIlyJalHOM BEJIIMYMHBI | BO3SMOKHBIX  3HAYEHMM Ha  HX
Ha3kIBaeTCs BEPOSITHOCTH
Hucniepcuent cinydyailiHOM BEJIIMYMHBI | MATEMATHYECKOE OXHJaHHUE

KBaJpaTa OTKJIOHECHHUS CIIy4allHOU
BEJIMYUHBI OT €€ MaTeMaTU4eCKOro

OyHKIMEN

pacnpeneneHus

4qTo

OIpEAENAIONIas BEPOSITHOCTh TOTO,
BeaquuMmHa X B

CIIy4aiiHOM BEJIMYUHBI X Ha3bIBACTCS
¢dbynkmms F(x),

ClIy4aiiHas
pe3yabTare  WCHOBITAHUS — HPUMET
3Ha4YeHue, MeHbluee X , T.e. F(x) =
pX <x) =YpX =xy), re
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CyMMHUpPOBaHHE  PACIpOCTpaHICTCS
Ha BCE 1, U1 KOTOPBIX Xi<X

Teopema CIIOKEHUS BEPOATHOCTEN
HECOBMECTHMBIX COOBITHI

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

TeopeMa yMHOKEHUSI BEPOSTHOCTEMN

P(AB)=p(A) pa (B)

Teopema CIIOKEHUS BEPOATHOCTEN
COBMECTHBIX COOBITHIA

P(A+B) = p(A) + p(B) — p(AB).

dopmysia TOJHOM BEPOSTHOCTH U
dbopmyiel Baiieca

p(4) = ZP(Bi)PBi (4)

®opmyna bepuyiu

P,(kK) = Cipkq™* ,rme q=1-p.

®opmyna Ilyaccona. JlokanpHast u

1 k—-np
X),XxX =
— (%), —

pn (k) =

WHTETpaJlbHas TeopeMbl MyaBpa— s o(x) = e
Jlanmaca coe P\X) = =€
YK-10 Co0bITHE T0CTOBEPHOE €CIM  OpH  BCEX  HMCHBITAHUSX

paccMaTpuBaeMoe COOBITHE BCeria
HacTynaer

CoOmITHE ciyyaiiHOE €CIM B pe3ysibTaTe€ HWCHBITAHUSA
COOBbITHE MOXET MOSBUTHCA WM HE
MOSIBUTHCS

BepositHOCTBIO COOBITHS A | P(A)=m/n

Ha3bIBAETCSl OTHOUIEHUE YHCIa M

OIaronpUsATCTBYIOIINX 3TOMY

COOBITHIO UCXOJ0B K OOIIEMY YHUCITY
N PaBHOBO3MOJKHBIX HECOBMECTHBIX
3JIEMEHTAPHBIX MCXOJI0OB HCIBITAHHUS
1 0003HaYaeTcs

HepeCTaHOBKaMI/I Ha3bIBAKOT | COCTOAIINIME M3 OJHHX H TCEX IXKC
KOM6I/IHaI_[I/II/I Ppa3INIHbIX JJICMCHTOB n
OTJIMYAIOIIHUXCS TOJBKO IIOPAAKOM
CJICAOBAaHUA. Yucno BCECX
BO3MOJXHBIX IICPCCTAHOBOK H3 1
Pa3JIMYHBIX 3JICMCHTOB PaBHO Pnln
CoueTaHUAMHU Ha3bIBarOT KOM6I/IHaLII/II/I,
COCTABJICHHBIC U3 1N Pa3JIMYHBIX
9JICMCHTOB 1o k , KOTOPBIC

OTJINYAIOTCSI COCTaBOM DJJIEMEHTOB.
Yucino BO3MOKHBEIX COUETAaHUU M3 N
pa3IMYHBIX 2JIEMEHTOB N0 K paBHO

n!
Ck=——
o kl(n—k)!
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I[I/ICerTHLIC cnyqaﬁHHe BCINYHHBI
— 9TO

CJIy‘-IafIHBIe BCJINYHNHBI, KOTOPBIC
OPUHUMAIOT HE 0oJee CUYETHOTO
MHOXECTBA OTACIBHBIX BO3MOXHBIX

3HA4YCHUN c OIIPEACIICHHBIMU
BEPOSTHOCTSIMHU.
[IpuMepsl TUCKpPETHBIX CIlydallHbIX | bHHOMHManbHOE paclpeneneHue,
BEJIMYUH Pacnpenenenue ITyaccona,

['eomeTpuyeckoe pacrpeescHue

2.2 IIpakmuko-opuenmupoeanHvle 3a0aHus

[Mudp
KOMIIETEHI[NU

[IpakTHKO-OpHUEHTUPOBAHHBIE 3aJaHUS

IIpaBUIBHBIN OTBET

YK-4

Yucno coNHEYHbIX JHEN B TOY s JAaHHOM
MECTHOCTH SIBJISIETCS] HOPMAJILHO
pacnpeeneHHON Cily4ailHOW BETUYMHOM CO
CpPEIHUM 3HAYECHHEM 75 THEW U Aucnepcuen
25 nHew. OnpeaennuTs BEPOATHOCTh TOTO, YTO
B CIIEAYIOLIEM IOy B JAaHHON MECTHOCTH
okaxercs He MmeHee 70 u He Oouee 85
COJIHEYHBIX JTHEH.

0,819

HopmanbHo pacnpeneneHHas ciaydaiHas
gemnunHa X umeer MX =2 u DX = 0,09.
Haiit BeposATHOCTB TOTO, 4TO X IPUMET

3HauYEHUE, YIOBIETBOPSAIOIEE HEPABEHCTBY
1,55 < X<23.

0,775

Haiitu BepogaTHOCTh ONaAaHUs HOPMAIBHO
pacnpeneneHHon cinydaitHon BeuunHbl JI' B
uaTepsain (3, 10), ecau MaTeMaTnyeckoe
oxumanne MX paBHo 6, a mucriepcust DX
paBHa 9

~0,75

BeposTHOCTB TOTO, 4TO Hay a4y BEIOpaHHAS
JIETaJIh OKAKETCSl OpaKOBaHHOM, TTPU KaXKI0M
MIPOBEPKE OCTACTCS OJTHOM M TOH )K€ U paBHA
0,02. OnpenenuTh BEPOSTHOCTH TOTO, YTO
cpenu 50 HayraJ BEIOpaHHBIX JeTanen
OpaKOBaHHBIX OKKETCS MEeHee 0.

=0,994

B naptuu u3 10 neraneii 7 craHIapTHBIX.
Haiitu BeposTHOCTB, UTO cpeau 6 B3SATHIX
Hayjauy jaeranei 4 CTaHIapTHBIX

0.5

B niepBoii ypHe 3 GenbIX U 5 UepHBIX IAPOB,
BO BTOPOM 6 GeNbIX U 4 YepHBIX 1IAPOB, B
Tpetheil 1 Oenblit u 2 yepHbIX mapa. bpocator
UTpaibHyI0 KOCTh. Eciu Beimagaer 1 uim 2,
TO OepyT map u3 nepBoit ypHel. Eciu
BhIMagaer 4, 5, 6, To OepyT 1map U3 TpeTbeit
ypHBI. HaliTh BEpOATHOCTH TOTO, YTO HAyAady
B3SITHIH 11ap OKAXKETCs OeIbIM

0.39

N3BectHO, uT0 5% Beex myxuuH U 0,25%
BCEX KEHIIUH AanbTOHUKU. CllydaifiHO
BBIOpAHHOE JTUIIO 0KA3aJ0Ch JATbTOHHKOM.
KakoBa BepOsSITHOCTB, UTO 3TO OyJeT

0.95
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MYK4YHHA

H3BectHO, uTo 80% BCcero uucia
M3TOTABIMBAEMBIX 3aBOJIOM H3CIIHI
SBIISIFOTCS U3/ICTHSIMU TIEPBOTO COPTA.
[Ipuemmuk Hayrazg BeiOupaer 200 usaenuil.
YemMy paBHA BEPOATHOCTH TOTO, YTO CPEAU
Hux okaxercst oT 110 no 160 uznenuii
nepsoro copra?

=0,5

BepostHOCTh HacTymieHus: coObITHs A B
Kax10M ucneiTanuu pasHa 0,4. Mcnonb3ys
HEepaBeHCTBO UeObIIIeBa, OICHUTH
BEPOSTHOCTH TOTO, uTo B 15 000 ucnpITanusx
OTKJIOHEHUE OTHOCUTEIHLHOM YaCTOTHI
TIOSIBIICHUSI COOBITUSI A OT €ro BEpOsITHOCTH

HC MPEB30MUJIET TT0 aOCOTIOTHON BETUYNHE
0,01.

>0,84

CKOJIBKO clieTyeT MPOBEPUTH AeTallel, YTOOBI
C BEPOSITHOCTHIO, HE MeHbIeH 0,96, MOXKHO
OBLIO 0XKUJATh, YTO a0COJIIOTHAS BEJIUUMHA
OTKJIOHEHHS OTHOCHUTEIBHOMN YacTOTHI
TOJHBIX JIETAJCH OT BEPOSTHOCTH JACTAIN
OBITH TOTHOM, paBHOM 0,98, HE PEBBICUT

0,02?

> 1225

BepostHoCTh TOTO, 4TO pacxon
ANIEKTPOIHEPTHH B MPOJOJLKEHHE OJHUX
CYTOK HE MPEBBICUT YCTaHOBJICHHOW HOPMBI,
paBHa p = 0,9 . Haiftu BeposTHOCTH TOTO, UTO
B Onmkaiime 5 CyTok pacxon
ANIEKTPOIHEPTHH B T€UEHHE 3 CYTOK HE
MIPEBBICUT HOPMBI

0,59049

B ypHe Haxonsarcs 99 uepHbIx u 1 Genbiid
map. [IpousBoaurcs 200 u3BiaeyeHui mapa
U3 YPHBI, IPUYEM TOCIIE KaXI0TO
U3BJICYCHHUSI 1P BO3BPAIIAETCS B YPHY, U
mapsl nepemenpatorcs. Haitu
BEPOSITHOCTD MOSIBJICHUS] HE MEHEE JIBYX
OCJIbIX MIapOoB.

0.59

YK-10

Jloxo bl KUTENEH TOpoa UMEIOT
MaTemaTtuueckoe oxuaanue 10 Toic. pyo. u
CpelHee KBaJApaTHIeCKoe OTKIOHEHHUE 2 ThIC.
py0. (B Mecsir). Haiftu BeposSITHOCTH TOTO,
yTo cpeanuit goxona 100 ciydaitHo
BBIOpAHHBIX JKUTENEH COCTaBUT OT 9,5 10
10,5 TeIC. PYO.

0,9876.

B pesynbpraTe Ka)xa0ro BU3UTa CTPaXOBOI'O
arcHTa JI0roBOp 3aKJIF0YAETCS C
BeposTHOCThIO 0, 1. Halitn HauBeposiTHeIEe
YHCJIO 3aKJII0YEHHBIX JOTOBOPOB MOCIe 25
BU3UTOB.

CrpaxoBas komnanus 3axarounia 40000
JIOTOBOPOB. BEposATHOCT CTPaxoBOTO Cilydyas
10 Ka)KJIOMY M3 HUX B TEYEHHE roja
cocrtasisieT 2%. HaliTu BEposiITHOCTB, UTO

0.9938
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TakuXx cirydaeB Oyzet He 6oiee 870.

Kypc akuuu 3a 1eHb MOKET NOJHATHCS Ha 1 0.17
IIYHKT C BEpOSATHOCTBIO 50%, OmycTUThCS HA
1 myHKT ¢ BeposTHOCTHIO 30% U ocTaThCs
HEU3MEHHBIM ¢ BeposITHOCTbIO 20%. Hailtu
BEPOSATHOCTH TOTO, YTO 3a 5 JHEH TOProB
KypC IMOJAHUMETCS Ha 2 TyHKTA.

CYTO‘-IHaﬂ HOTpe6HOCTB JJICKTPOIHEPIUH B > 0,998
HACEJICHHOM ITYHKTE SIBJISIETCS CIIy4alHON
BEJIMYMHOM, MaTeEMaTUYECKOE OKUJaHHE
koTopoi paBHo 3500 kBT 4, a nucniepcust
cocrasisiet 2200 (kBt-4)2. Onennts
BEPOSITHOCTh, YTO B OIKANIINE CYTKH
pacxo/ MEKTPOIHEPT U B 3TOM HACETIEHHOM
nyHkTe Oynet ot 2500 1o 4500 kBT u.

B 400 ucneitanusix bepHymim BeposiTHOCTb 0,9876
ycrexa B Kaxa0M ucnsitanuu pasHa 0,8. C
MTOMOTIIBIO HepaBeHCTBa YeOrbITeBa OIIEeHUTh
BEPOSATHOCTH TOTO, YTO Pa3HUIIA MEXTY
YHCIIOM YCTIEXOB B 3TUX UCTIBITAHUSAX U
CPETHUM YHCIIOM YCIIEeXOB OyaeT MeHbIe 20

dupma UMeeT TpU UCTOYHUKA TIOCTABKU 0.923
KoMIiekTyromux — pupmsl A, B, C. Ha nomto
¢bupmbl A puxoautcs 50% oOmiero oobema
noctaBok, B —30% u C — 20%. U3 npaktuku
W3BECTHO, YTO CPEAU MOCTaBIsAEMbIX (UPMON
A neraneit 10% OpakoBaHHBIX, pupMoii B —
5% u dupmoii C — 6%. KakoBa BeposSITHOCTb,
YTO B35ATasi HAyraj JAeTaab OKKETCS TOIHOU?

2.3 Tecmut
[udp TectoBbie 3aaHUs [IpaBunbHbBIN
KOMITIETEHIINH OTBET
YK-4 1. Kakoii oneparuu HaJl COOBITUSIMA COOTBETCTBYET d
PUCYHOK?
A B
a) A+B
b) 4
c) A-B
d) AB
2. Eciin B 3KCTIEpUMEHTE BO3MOKHBI N 3JIEMEHTAPHBIX d

HCXO0OO0B, a coObITHE A HACTYNACT B PE3YyJIbTATC M 13 HUX,
TO BCPOATHOCTDb coObITHd A paBHa:

a) m/(n-mB

b) n/m

¢) (n-m)/n

d) m/n
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3. UTo HY>KHO IPUMEHHUTH JJIs1 BEIYUCIICHHS BEPOSITHOCTH
TOT0, 4TO B 200 MOBTOPHBIX HE3aBUCUMBIX HUCTIBITAHUIX
coObiTHE A pousoiaeT 60 pa3, eciu BEpOATHOCTb
CcOOBITHS A B OTJCILHOM HcnbiTanuu 0,47

a) HWurerpansHyto Teopemy Jlamnaca

b) dopmyny bepuysin

c) doxanbHyro Teopemy Jlamnaca

d) ®dopmyny Ilyaccona

4. BeposTHOCTb MOsBJICHUS COOBITUSI A B 20 TOBTOPHBIX
HE3aBHCHUMBIX UCTIBITAHUSX, TPOBOUMBIX 110 CXEME
bepnynnu, paBaa 0,85. Torma MaTemMaTndecKkoe OKHIaHUE
YHUCJIa MOSBJICHUM 3TOTO COOBITUSI PABHO:

a) 3

b) 2,55

c) 17

d) 16,15

5. Cny4aifHasi BeTUYMHA pacIlpeiesieHa paBHOMEPHO Ha
unrepsaie (0; 6). Toraa ee MaTreMaTnuecKoe 0KUIAHUE U
JUCTICPCHUST COOTBETCTBEHHO PABHBI:

a) 3u3

b) 4udl3

Cc) 2u3

d) 3u?2

6. ITocne BochMU 3a€3710B aBTOMOOUJISI HA OTIPEICTICHHON
Tpacce ObUIH MOIYYEHbI CIEAYIOUUE 3HAYCHHS €T
MaKCUMaJIbHOUM CKOPOCTH (B M/C):
31; 41; 34, 40; 38; 35, 38, 39.

3HayeHNEe HECMEIIEHHOW OLICHKH MaKCUMaJIbHON CKOPOCTH
aBTOMOOWJISI PaBHO:

a) 38

b) 31

c) 30

d) 37

e) 33

7. [TpoBeeHO YeThipe u3MepeHus (0e3 CUCTEeMaTHUECKIX
omurOO0K) HEKOTOPOH CiiydaiiHO# BeuurHbI (B MM): 3; 3; 9;
16. Toraa HecMElCHHAS OLIEHKA MATEMATHYECKOTO
O’KUJIaHUs paBHA:

a) 8

b) 7,75

c) 9

d) 9,5

8. U3 reHepabHON COBOKYITHOCTHU U3BIIEY€HA BHIOOPKA
oonema n=50:
Xi 1 2 3 4
pi e1 9 8 7
Torma N1 paBeH:
a) 27
b) 10
c) 26
d) 50
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9. HemnpepsbiBHas cityyaiiHas BennuuHa X 3a/1aHa
GbyHKIHEH pacpeneneHus

0, x < 3;
-3, 3<x <4
FQx) = g 1 x>)il

Yemy paBHA BepOATHOCTH cOObITHA 3,1 < X < 4,57
a) 0,3
b) 0,7
c) 09
d) 0,5

1. HrpanpHas KocTh OpocaeTcst oquH pa3. Torma
BCPOATHOCTH TOT'O, UTO HA BerHeﬁ T'paHU BBINIAACT
3 ouka, paBHa:
a) 0.5
b) 0.1
c) 1/3
d) 1/6

2. B smumke 65 rogHbIX ¥ 35 OpakoBaHHBIX JETAJICH.
Jocratot onHy nerans. UeMy paBHa BEpOSITHOCTH TOTO,
4YTO OHa OpakoBaHHasA?

a) 0.65
b) 7/13
c) 05

d) 0.35

3. MHrpanbHas kocTh OpocaeTcst oiuH pa3. BeposTHOCTb
TOT0, YTO MOSBUTCS O0JIee 5 OUKOB, paBHa:
a) 1/2
b) 2/3
c) 1
d) 1/3
e) 1/6

4. CKOJBKO Pa3IMYHBIX BOCBMHU3HAYHBIX YHCEIL,
HAYMHAKOIIUXCSA HUGPOH 3 1 OKaHYNBAIOIIUXCS
udpoit 7, MokHO cocTaBuTh U3 udp 1, 2, 3, 4, 5, 6,
7, 8 ipu yCIIOBUH, YTO Kaxaas 1udpa B 0003HaUYCHUHN
yuciaa BcTpevaercs 1 paz?

a) 8!/4!
b) 6!

c) 61/412!
d) 6!/2!
e) 8!

5. Ecmu F(x) — byHkuus pacnpenenenus, £(x) —
IJIOTHOCTh PAaCHpeIeNICHUsI CITy4ailHOM BETMYHHBI X,
TO:
a) (x)=0,5-[F(x)-F(0)]
b) f(x)=F(x)—F(0)
c) f)=F!(x)
d) f)=/"" F(x)dx

6. HauOousee oOuum ciaydaem 3aKkoHa OOJIBIINX YHCEI
ABIISICTCS TEOpEMa:
a) MyaBpa — Jlamuiaca
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b) Mapkosa
c) JlanyHoBa
d) YeOniieBa

7. BepositHocTh rogHoro uzaenus 0,5. Uemy
NPUOIKEHHO PaBHA BEPOSTHOCTD, YTO B MAPTHH U3
400 u3nenuii 9ncIIo TOTHBIX JEKUT B mpeaenax ot 180
1o 220?

a) 0,5 D)

b) @(2)

c) d(L,5)

d) 0,5 [D(2)-D(1)]
e) 0,5 [D(1,5)+ D(1)]

8. Jlns BeIOOpKHM 00beMa N = 12 BeIYKCIIEHA BRIOOpOYHAS
muctiepcust D = 132. Torma ncnpaBieHHas
BBEIOOpOUHAs ucHepcrst S% s 3TOi BEIGOPKH paBHA:
a) 120
b) 121
c) 150
d) 144

9. Tlo kakoii hopmyIite ompeIeNIIeTCss MaTeMaTHIECKOES
0XUJAHUE CIyYailHOW BEJIMYMHBI X, pPABHOMEPHO
pacrpezieneHHol Ha oTpeske [, b]?

a) MX=(atb)/12
b) MX=(atb)/2
c) MX=(b-a)/2
d) MX=(b-a)

10. Tlo kako# opmyne onpeaesieTcs: AUCTICPCUs
CIIy4alHOM BEJIMYMHBI X, PABHOMEPHO
pacrpeelieHHoM Ha oTpeske [a, b]?

a) DX=(b-a)¥/12
b) DX=(b-a)%/2
c) DX=(b-a)?

d) DX=(b-a)/2

YK-10

1. ToyeuHas orieHKa MaTEMaTHYECKOTO OXKUIaHUS
HOpMalbHOTO pacnpeacncHus paBHa 11. Toraa ero
WHTEpBaJIbHAs OIICHKA MOXKET UMETh BH/I:

a) (10,1;11)

b) (10,1;10,8)

c) (11;11,9)

d) (10,1;11,9)

2. ToueuHnas OICHKAa MaTEMAaTU4YCCKOT'O OXKHUAaHUA
HOpMasbHOTO pacnpeaenenus pasHa 10. Torna ero
HWHTCPBAJIbHAA OLICHKA MOKCT UMCThb BU:

a) (8,5;11,5)

b) (8,4;10)

c) (8,6;9,6)

d) (10;10,9)

3. BeposITHOCTBIO OLTHOKY MEPBOTO POAa MPH MPOBEPKE
CTaTHCTUYECKHUX TMIIOTE3 Ha3bIBACTCS:

a) CTeneHb CBOOOIbI

b) craTuctuka kpuTepus

C) MOUIHOCTH KPUTEPHSI
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d) ypoBeHb 3HAYMMOCTH

4. Jlana BeiOopka oobwema N. Eciiv 3HaueHue mpu3HaKa y
Ka)kJIOTO 3JIEMEHTa BEIOOPKH YMEHBIIUTD Ha 7 €IUHULL, TO
BBIOOPOYHAs TUCTIEPCHSL:

a) YBCIUYUTCS HA 7 CITUHMIL

b) ymenbimTCs Ha 7 €MHMIL

C) yMeHbIIUTCS B 7 pa3

d) He mamenurTcs

5. B pesynbTare 10 u3mepeHuit HEKOTOPOH PU3NIECKOM
BEJIMYMHBI OJHUM MIPUOOpPOM (0€3 MaTeMaTHUEeCKUX
HOTPEIIHOCTEN) NOJYYEHbI CIEAYIOIINE PE3YIbTAaThI:
92; 94; 100, 102; 104, 104, 105; 107; 110; 112.
Hecmemiennas onieHka 3T0i BEIMYMHBI PaBHA:

a) 94
b) 100
c) 106
d) 103
e) 105

6. OyHKIHUS pacnpeaesIeHUs] BEPOSITHOCTEN JUCKPETHOM
CIIy4ailHOU BEJIMYUHBI X UMEET BU/I

0, x <3
0.2, 3<x <4

FI=106 4<x<é6
1, xX>6
Torma BepositHOCTh P(2 < X <5) paBHa:
a) 0.8
b) 0.6
c) 04
d) 0.2

7. Pacnipenienenne TUCKPETHOM CIIy4ailHON BEJIMYUHBI
3aaHO TAOJIULIEH.

Xi 1 10 15
pi 0,3 0,3 0,4
MareMatuueckoe 0XKUAAHUE PABHO:
a) 11,3
b) 10,1
c) 93
d) 10,9
IKH-2 8. HempepbiBHas ciiyyaiiHas BenuuuHa X 3a/1aHa
¢byHKIHEH pacnpeneneHus
0, x < 3;
x— 3, 3<x<4;
o) = 1, x>4
Haittu DX.
a) 1/12
b) 1/4
c) 1/6
d) 1/3

9. HemnpepbiBHas cityyaiiHast BenuuuHa X 3a/1aHa
¢byHKUMel pacnpeneneHus
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0, x < 3;
x— 3, 3<x <4
1, x >4

Havitu MX.
a) 35
b) 3,2
c) 3.8
d) 3,6

10. Mopa Bapuanmonnoro psiga 1; 2; 3; 3; 4; 6 paBHa: c
a) 4
b) 6
c) 3
d) 20

8. [lepeyeHb OCHOBHOI M JONOJTHUTEILHOMH Y4eOHOI JTUTEPATYpPbl, HEOOXOAUM Oii
JJIS1 OCBOCHUS TMCHUIIIMHBI

a) OCHOBHAas

1 Kpemep, H. III. Teopust BepossiTHOCTEN N MaTeEMaTUYECKasi CTATUCTUKA :
yueOHUK U npakTtukym jist By3oB / H. L. Kpemep. — 5-e uza., nepepad. u gomn. —
Mockga : U3narensctBo FOpaiit, 2023. — 538 ¢. — (Bricmiee o6pa3oBanne). — ISBN
978-5-534-10004-4. — TekcT : anekTpoHHbIH // OOpazoBaTenbHas miatdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/517540 (mata obpamierus: 06.05.2023).

2. CanoxuukoB, II. H. Teopuss BeposiTHOCTEH, MaTeMaTHU4ecKas
CTaTHCTHKA B MpUMEpax, 3ajadax u Tectax: yuyeonoe nocodbue / [1.H. CanoxHukoB,
A.A. Makapos, M.B. Paguonosa. — Mocksa : KYPC: UH®PA-M, 2022. — 496 c. -
ISBN 978-5-906818-47-8. - Tekct : AIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1036516.

3. Koran, E. A. Teopusi BeposiTHOCTE U MareMaTUudecKasi CTAaTUCTHKA :
yuebnuk / E.A. Koran, A.A. IOpuenko. — Mocksa : UHOPA-M, 2024. — 250 c. —
(Cpennee mpodeccuonansHoe obpazopanue). - ISBN 978-5-16-015649-1. - Tekcer :
anekrponnbit. - URL: https://znanium.ru/catalog/product/2078388.

4. Kpusonano, C. S. Hcnomnb3oBanme s3bika Python B Teopum
BeposiTHocTel : yueOHuk / C. SI. KpuBomamnoB. — Mockaa : [Ipomereit, 2022. — 492 c.
— ISBN 978-5-00172-220-5. — Tekct : anexTpoHHBIN // JlaHb : 37ME€KTpOHHO-
oubnmuoreunas cucrtema. — URL: https://e.lanbook.com/book/220814 (marta
obpamenus: 08.05.2023). — Pexxum mocTyma: st aBTOPHU3. MOJIH30BATEIECH. .

0) 10MOJTHUTEJIbHAS:

5.Ilonos, A. M. MaremaTuka j1st 5)KOHOMUCTOB. B 2 u. YacTb 2 : yueOHUK
¥ MPAKTUKYM JUIsl cpeaHero npodeccnoHanbHoro oopasoanus / A. M. Tlomos, B. H.
CoTtHukoB. — 2-¢ u3l., nepepad. u non. — Mocksa : M3gatensctBo FOpaiit, 2023. —
295 ¢. — (IlpodeccumonanpHoe oopazoBanue). — ISBN 978-5-534-09458-9. — Tekct
: anekTpoHHblt // OOpaszoBatensHas 1atdopma FOpaiit [caiit] — URL:
https://urait.ru/bcode/517294 (nara obpamenus: 08.05.2023)

6. I'mypman, B. E. Teopus BeposATHOCTEN U MaTeMaTUYECKas CTATUCTUKA
: yaeOnuk 1715 By30B / B. E. 'mypman. — 12-e u3n. — Mocksa : UsnatensctBo FOpaiir,
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2022. — 479 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-00211-9. — Tekcr :
anekTpoHHbI // OOpaszoBatenbHas 1atdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/488573 (mata oopamenus: 08.05.2023).

7. CpemHukoB, A. A. COOpHUK 3agad IO TEOPUHU BEPOATHOCTEM,
MaTeMaTU4YEeCKON CTAaTHUCTUKE M TEOPHUH CIydalHbIX QPyHKIUI : yueOHOe mocodue / A.
A. CemHukoB. — 5-¢ usn., crep. — Caunkrt-lletepoypr : Jlans, 2022. — 448 ¢. —
ISBN 978-5-8114-0708-8. — Tekcr : snekTpoHHbI // JlaHb : 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/211169 (nata
obpamenus: 08.05.2023). — Pesxxum jqocTymna: 1jis aBTOPU3. TOJIb30BaTENEH. .

9. [lepeyensb pecypcoB HHGPOPMALMOHHO-TEJTEKOMMYHUKAIIMOHHOM ceTH
«HTEepHET», HEOOXOAMMBIX /IJIsl OCBOCHH S JUCIUIINHbI

8.1. MHudbopmanmonHo-odpa3oBaTenbHbIN noprain ®UHAHCOBOIO
yuuBepcuteTa npu [IpaButenbcrse Poccuiickont deneparuu. http://portal.ufrf.ru/.

8.2. CaiiT nemapramMeHTa aHaIU3a TaHHBIX, IPUHSATHUS PEIICHNH 1 (PUHAHCOBBIX
texuojoruit. http://www.fa.ru/org/dep/findata/

8.3. DOmnekrponnas  Oubnuoreka  dunancoBoro  yHuBepcureta (Ob)
http://elib.fa.ru/

8.4. DNEeKTPOHHO-OMOIMOTEeUHAS cucreMa BOOK.RU
http://www.book.ru

8.5. DnexTpoHHO-OMONMOTEUHAss cUcTeMa «YHHUBEpPCUTETCKash OuOIHOTEKa
OHJIAWH» http://biblioclub.ru/

8.6. DNEeKTPOHHO-OMOIMOTEUHAS cucrema Znanium
http://www.znanium.com

8.7. DnexTpoHHO-OMOJMOTEYHAass  CHUCTEMa  HM3JaTeIhCTBa «OPAWT»
https://www.biblio-online.ru/

10. MeToanueckue yKazaHus JJisi 00y4AIOUIUXCSI M0 OCBOEHUIO TUCIM IJIMHBI

CamocrosiTenbHas paboTa CTYJEHTOB MPOXOAUT B KOMITBIOTEPHBIX Kiaccax.
OpraHuzaiyy camMOCTOSITEIFHOW PabOThl CIYKUT KaJleHIAapPHO-TEMAaTUYECKUM TIJIaH
M3YUYEHHUs TUCLMIUIMHBL. B 3TOM MjaHe yka3aHa TeMaTUKa JIEKIUI U MPaKTHYECKUX
3arsaTui. [IpakTrueckue 3aHATUS TPOXOJAT, KaK MPaBUIIO, B MHTEPAKTHBHOUN (dopMme.
WNuTepaktuBHas Gopma - perieHne 1adbopaTopHbIX (MPaKTUYECKUX ) pabOT 10 TEMaTHUKE
3aHATUS B MalblX rpynnax (2-4 cTyAeHTa) ¢ HMCHOJb30BAHHEM HHCTPYMEHTapHs
«Jupyter Notebook», «Wolfram Mathematica», <MATLAB».

11. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX NMPH
OCYHIeCTBJIEHHH 00PAa30BATEIBLHOI0 MPOIEcca MO AMCIHUIIMHE, BKJIKYas
nepe4YeHb HEOOXOAUMOr0 MPOrPAMMHOI0 o0ecneYeHUss U MH(POPMAMOHHBIX
CIIPABOYHBIX CHCTEM

Komnnexm JUYEH3UOHHO20 NPpOcpaAMMHO20 obecneuenus:
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Windows, Microsoft Office, Wolfram Mathematica, MATLAB
Antusupyc ESET Endpoint Security

Coepemennvle npogheccuonarvhsle 6A3bl OGHHLIX U UHPOPMAYUOHHBIE CHPABOUHbLE
cucmemyi:

HNudopmarmonno-npaBosas cuctema «KoncynpranT [lnrocy.
HNupopmarimonHo-npaBoBas cucrtema «l apant.

CepruduIMpoBaHHbIC IPOrPAMMHBIE H AlapaTHBIC CPECTBA 3AIMUTHI HHPOPMAIHH -
HE MPEYCMOTPCHBI.

DxoHoMeTpuueckuil maket «R» u uatepdeiic «RStudio».

bubmuotexu Python mist opranu3zaiiuu pabotsr B «Jupyter Notebooks.

[Mpunoxenus C UCTIOJIb30BAHUEM «Wolfram Mathematica»
https://demonstrations.wolfram.com/

[Mporpamma «MatCalc» https://matcalc.ru/

12. OnucaHue MaTepualbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISt
oCylIecTBJIeHHs 00pa30BaTeJIbHOI0 Mpouecca no JUCUUIIHHE

KOMHBIOTepHBIﬁ KJIacce, OCHaHIéHHBIﬁ CUCTEMOH AUHAMHUYCCKOI'O ITPOCHUPOBAHUNA.
I[J'ISI OCBOCHHA JOHCIMUIIIIMHBI HCO6X0)II/IM KOMIIBIOTCD. HpI/I 9TOM BO3MOXHO
HCITIOJIb30BAHUC KOMITBIOTCPOB B KOMIIBIOTCPHBIX KJIACCaX YHHUBCPCUTCTA.

Bce N3y4aCMbIC TCXHOJIOTUH AOCTYIIHBI HAa JIMYHBIX KOMIIBIOTCPAX CTYACHTOB.
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