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1.HanmeHoBaHue AUCIHUIIJIMHbI

Jucuumnmnza «Teopus BEpOATHOCTEN U MAaTEMATUYECKAsi CTATUCTUKAY

2.I1lepevyeHb IVIAHUPYEMBIX Pe3yJIbTATOB OCBOCHUS 00Pa30BaTe/IbHOI PO IPaAMMBbI

(mepeyeHb KOMIIETCHIMH) C YKa3aHMEM HHANKATOPOB MX NOCTUKEHHUI M INIAHUPYEMbIX
pe3yabTaTOB 00y4eHHS 110 TUCHHMILIUHE

I[I/ICI_II/IHJII/IHa «TCOpI/IH BCpOHTHOCTCI\/II M MaTeMaTHdecKas CTaTHCTHKa» O0O0eCIeurBacT

MHCTpYMEHTapuil popmupoBanus cneayromux komnerenuuii: ITIKH-1, TIKH-2, YK-11.

Pe3yabTaTsl 00yyeHus

HNuaukaropbl MEHHUA U 3HAHUSA
Kon HauMeHoBanue p (v ),
JTOCTHIKEHHUS COOTHECEHHEIE C
KOMIIETEHIIMH | KOMIIETeHIIUU
KOMIIETeHIIUH HHANKATOPAMM 10CTUKEHUSI
KOMIIeTCHIIUHU
1. PaGoraer ¢
WCTOYHUKAMU 3HATh OCHOBHBIC (DAKTHI,
uHpopmaruy, KOHIICTIIINH W TIPUHITATIBI
BBIOMPACT U TEOPHUHU BEPOSITHOCTEN U
OILICHUBAET MaTeMaTHIECKON CTaTHCTHKM;
MIPUMEHUMOCTD YMeTh CTpOro 10Ka3biBaTh
MOJTy4YEHHOMN MaTeMaTH4eCKHe
Chocoben uHpopMmaruu s YTBEPKIICHHS TEOPUU
COBHPATE peleHus BEPOSITHOCTEHN U
b [v3
AHATM3UPOBAT U IIOCTaBJICHHEIX MaTeMaTUIECKON CTaTHUCTHKH,
CHCTEMATH3MPOBATH Hay4HO- BBIEIISIS TJIaBHEIE CMBICIIOBBIE
JaHHBIE HCCIIEN0BATEILCKUX ACIIEKTEI B JIOKA3aTEILCTBAX
COBPEMEHHBIX 3a/1aq
HAay4YHBIX
HUCCIIEIOBAHUI B
IIKH-1 obmactn . 3HATB S3bIK TEOPUU
OPUKITATHOU o
p A 2. Or6upaet s BEPOSITHOCTEHN U
MaTCMaTHKH 1 émeHHf; MaTEMaTHYECKOU CTATUCTHUKU
UHOOPMATUKHU
(% p ’ ElccneszaTenLCKoﬁ JUISL pEIICHUS IPUKJIIQTHBIX
TpEOYCMBIX UL saxaun 3a7a4 C UCIIOJIb30BaHUEM
q)OpMHpOBaf{H’I MATEMATIIECKIE MaTeEMaTHYECKUX METOIOB
3aKJIIOYCHNN 11O METO MBI H MOTEIH YMeTh NpUMEHATh 3HAHUS
TBETCTB UM —_— o
COOTBC yiom OCVILECTBIISCT ’ TEOPUU BEPOSITHOCTEN U
HayqHBIM I };L:e « MaTeEMAaTUYECKON CTATUCTUKHU
HUCCIIEIOBAHUSIM
CCIeno POBEPKY JUTSL pEeLIEHUs TPAKTUYECKUX
aJIeKBaTHOCTH
o 3a/1a4; BRIOUPATh U IPUMEHSATH
MoOJIeJIel, aHaJIn3 1
MaTeMaTHYEeCKHE METOILI 1
MHTEPIPETALNIO
METO/bl MOJEIUPOBAHUS
pe3ynbTaToOB

HCO6XOI[I/IMBIC JUI PCIICHU A
INOCTaBJICHHBIX 3ada4




1.JlemoncTpupyer
3HaHue 0a30BBIX

3HAaTh OCHOBHEIC IIOHSATHS
TEOPHUH BEPOATHOCTEN U
MaTeMaTHUUECKON CTaTUCTUKH;
METOJIMKU PACUYETOB,
WCIIOJIb3yEeMbIE MIPHU aHATIU3€E

MaTEMAaTUUECKUX JAHHBIX; BEPOSTHOCTHBIC U
MOJEJIEH, CTATUCTUYECKHAE METOIBI
IPUMCHSICMBIX B YMerh UCIIOJIB30BaTh
Pa3TUYHBIX WHCTPYMEHTHI OTHCATEITHHON
PEIMETHBIX CTaTHCTUKY W BH3yaTH3aI[IN
oOacrax. JAHHBIX, BEPOSITHOCTHBIC U
CTATUCTUYECKHAE METOIBI JIUIS
petienus npopecCUuOHAIBHBIX
3a1a4
Croco0eH ¢
IIOMOIIIBIO 2 An
o Amantapyer u
MaTEMATHUYCCKOHU . HMeH;{eP[\y m BepOSITHOCTHLIe "
MOJCJIM pCIIaTh Cp €CTBYIOIIHE CTaTUCTUYECKHE MOJCIIH B
ITOCTaBJIEHHYIO i yro 00J1aCTH SKOHOMUKH U
IKH-2 TEOPETHUYECKYIO HIIH MaTeMaTHICCKHC dbuHAHCOB
MOJIENIH IS PELEHUS
HPUKITaAHYIO 3a1a4vy, HOéITaBJ'IgHHOpﬁ Ymerb MoAuUITIPOBATH
pcann30BbIBas pHKIaIHOH HIH MaTeMaTH4eCKHe MOJIEIIU B
AJITOPUTM PCLICHUS B 5 ODETIIECKO] o0J1acTi IKOHOMUKHU U
BHJIC IPOrpaMMHoro | TCOPETHHUCCKON buHaHCOB
MOTYJIS 3aJ1ayn.
3HATH HAaBBIKU PEIICHUS 33729
B 00JIaCTH YKOHOMHUKHU U
(MHAHCOB C HUCIIOJIH30BAaHUEM
uncrpymenrapus Microsoft
3. Bmageer
METOTONOTHE Excel, R, Python (Jupyter
MATEMATIECKOTO Notebook), Wolfram
Mathematica, MATLAB
MOJICITMPOBAHUS
YMeTh UCIIOJIL30BaTh
JUTSL peIICHUS —_— N
uHCTpyMeHTapui Microsoft
poeCCUOHATBHBIX
saman Excel, R, Python (Jupyter
’ Notebook), Wolfram
Mathematica, MATLAB mis
penieHus 3a1a4 B 001acTH
SKOHOMHUKH ¥ (PUHAHCOB
1.AprymenTrpoBaH
HO IEPEXOTUT OT
CrocoGHOCTE K pexoll N 3HaThL OCHOBHELIE
o NepBOHAYAIILHO M _—
IMOCTAHOBKE I[EJIEH U . MaTEMaTUYECKUE MOJEIH U
. CyOBEKTUBHOM
3a71a4 UCCIIEI0BaHNH, METO/Ibl pEIICHUS 3a/1a4
(bopMyIHpOBKH
YK-11 BBIOOPY DOBIEMEL K MaTeMaTHYECKOr0 aHaIn3a.
ONTUMAJBHBIX MTyTeH p YMeTh pemiath THIOBBIE
[EIOCTHOMY _—
1 METOJIOB UX 3a1a4d MaTeEMATUIECKOTO
CTPYKTYpPUPOBAHHO
JOCTHKEHUS a”aan3a
MY OTMUCAHUIO
npoOIeMHOM
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CUTYalUH.

2.000CHOBBIBACT
CHCTEMHYIO
bopMyIupoBKY
IICJTH ¥ TIOCTAaHOBKY
3a1a4u
yIIpaBJICHHUS.

3HAaTh OCHOBHEIC IIOHSATHS
TEOPHUH BEPOATHOCTEN U
MaTeMaTUYECKOH CTaTHCTUKU,
METOJMKU PacueToB,
UCIIOJIb3YEMbIC MIPU aHAIHN3e
JAHHBIX; BEPOATHOCTHBIE U
CTaTUCTHUYCCKUE METOIBI
YMeTh HCIIOIB30BaTh
WHCTPYMEHTHI OTTUCATETHbHOU
CTAaTUCTUKH M BU3yaJIU3aI[UU
JAHHBIX, BEPOSITHOCTHBIC U
CTaTUCTUYCCKUE METOIBI JIs
petenus npopecCUuOHAIBHBIX
3a71a4

3.B3BenieHHo u
CHCTEMHO
MOJIXOHNT K
aHaJN3y CUTYaIliH,
bopMynupoBKe
KpUTEpUEB U
yCIIOBHH BBIOODA.

3HATh BEPOATHOCTHBIE U
CTaTHUCTUYECKUE MOJIENH B
00J71aCTH SKOHOMHKH U
¢uHaHCOB

Ymerh MoaudUIMpPOBaThH
MaTeMaTU4eCKUe MOJEIH B
0011acTH 3KOHOMUKH U
(¢brHaHCOB

4 Kputnuecku
MIEPEOCMBICITUBAET
CBOM BBIOOD,
COTIOCTABJISIS C
albTepHATUBHBIMU
MOJIXOJIaMHU.
OneHuBaeT
MOCIIEACTBUS
MPUHUMAEMBbIX
pelICHUN,
YUUTHIBAs
HEOUEBUIHBIC
HENOYKH
«TIOCIENICTBUS
MIOCJIEICTBUI»
(«TTpUYMHBL
OPUYUHY) U
KOHTYPHBIE CBSI3H.

3HaTh: HEOOXOJMMBIC
NPUEMBI U HABBIKU
CHCTEMHOTO aHalln3a,
00paboTKu 1
CTaTUCTHYECKOTO aHAJIN3a
JAHHBIX JIJISl PEIICHUS
MaTeMaTUYECKUX 33]1a4;
YmMmernb:

PUMEHSTh OCHOBHBIC
IOJIXO/IbI, METO bl i MOJICIIN
TEOPUH UTP JJIS PEIICHUS
OTITUMU3AIIMOHHBIX U
MPUKIIATHBIX 3a7a4;




3HATh:

5. KoppekTHo
0a30BbI€ IPUHLIUIIBI TPAMOTHBIX

VICIIOJIb3YeT

MaTeMaTH4YeCKUX MIOCTAHOBOK
HPOLIEAYPHI

(MHAHCOBO-?KOHOMHYECKHX
1ieJIenoIaraHus,

3aj1ad4, epexo/a ot
JICKOMIIO3UIMU 1

KOHOMHUYECKHUX IMTOCTAaHOBOK
arperupoBaHMs,

3a/1a4 K MaTeMaTUYECKUM
MOJEJISIM U UX aJITOPUTMBI.
YMmerhb: IpUMEHATh
MaTeMaTHYeCKUe MOIX0/Ibl U
METO/1bl TEOPUHU UTP U

aHaJIM3a U CUHTE3a
IIPU PELLICHUH
IIPaKTUYECKUX 3324
YIPABJICHUS U

MOJIFTOTOBKE .

UCCJIEIOBAHUS ONepaluii A
AQHAIUTUYECKUX

OLIEHKH 3(pPEeKTUBHOCTH
OTYETOB. .

yIpaBICHUYECKUX PELICHUI;

3HaTh S3bIK TEOPUU

BEPOSITHOCTEN U

MaTeMaTH4eCKON CTaTUCTUKH
6. Jlornuno,

JUISL pEIICHUS TPUKIIaIHBIX
MOCIIEZIOBATEIbHO U

3aJa4 C UCIOJIb30BAHUEM
yOenuTensHO

MaTE€MaTHYECKUX METOJ0B
YMerb NpUMEHATh 3HAHUS
TEOPUU BEPOSATHOCTEN U

H3JIaraeT B OTYETE
IIeJIM, 3a1a4H,

TEOPHUIO U N

MaTeMaTH4eCKON CTaTUCTUKH
METO/I0JIOTHIO

JUISL pEIICHUS TPAKTHUECKUX
UCCIIEJOBaHUS,

3aJa4; BIOMPATh U MPUMEHSTh
pe3yNbTaThl U

MaTeMaTHYeCKHUe METOIbl U
BBIBO/JIBI.

METOIbI MOJICITUPOBAHUS
HEOOXOUMBIC JIJIST PEIICHHUS
[IOCTABJIEHHBIX 33124

3.MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOH NPOrpaMmMbl

Hucuumnunaa «Teopus BEpOATHOCTEM W MaTeMaTU4ecKas CTaTHUCTUKA» OTHOCUTCA K
MOIYJI0 MaTeMaTuKu | HuHpopMatuku (MHPOPMAIMOHHBIA MOJYJIb) IO HAIpPaBICHUIO
noarotoBku 01.03.02 «IIpuknannas MareMatruka u nHGOpMaATHKa», MPOPUITH «AHATU3 TAHHBIX U
MIPUHATHE PEIICHUA B dKOHOMHUKE U (DMHAHCAX).

N3yuenne pucturmuimabl «Teopus BEpPOATHOCTEM HM MaT€MaTHYECKas CTATUCTUKA»
0a3upyeTcs Ha 3HAHUAX, IMOJYYCHHBIX B paMKaxX H3yYCHHS MaTEMaTHYCCKUX JIHCITUILINH,
Bxojsamux B OIl OakanmaBpa mo wHampasiaeHutro 01.03.02 «Ilpuknagnas maTeMaTHuka W
nHpopMaTHKa»: MaTeMaTUYECKUH aHaln3, (YHKIMOHAJIBHBIA aHAIM3, alreOpa W reoMeTpus,
JTUCKPETHAsI MaTeMAaTHKa, aJITOPUTMBI U CTPYKTYPHI JaHHBIX B s13bIKe Python.

4.00peM TUCHUILVIMHBI (MOAYJIS1) B 32YETHBIX €IMHULAX U B AKAJeMHUYECKHX Yacax C

Bbl/IeJIECHHEM 00beMa ayAuTOPHOM (JIeKIIHM, CEMUHAPBI) U CAMOCTOATEJIbHOMH PadoThI
o0yJarommxcs

Ounas gopma oOydeHus



Buna yue6Hoii padoTsl o Bcero (B 3/en. u Cemeerp 3 (B 9acax)

AUCUMITHHE yacax)
OO01mast Tpy10€MKOCTh AUCIUILTAHBI 4 3au.en. / 144 gac. 144
KonTaktHas paboTa - AyauTopHsie 34 34
3aHATHUSA
Jlexuun 16 16
CeMuHapbl, IPaKTUYECKUE 3aHATUS 18 18
CamocTrosTenpHas paboTa 110 110
Bun npomexyTo4HOM arrecTanuu JK3aM€EH JK3aMEH

5.Conep:kanue TUCHUILIMHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM (pa3jaesiam)
AUCHUILUINHBI ¢ YKa3aHHEM X 00beMOB (B aKaJIeMUYeCKHX YacaxX) U BUAOB Y4YeOHbIX
3aHATHI

5.1. Copep:xanue TMCHUILTHHBI

Paznen 1. BeposiTHOCTH COOBITHI

Onepanuu HajJ CIyYalHBIMH COOBITUSIMHU, CBSI3AHHBIMH C OIBITOM. ['eomeTpuueckue
BEpOSTHOCTU. (CTAaTHUCTUYECKOE «ONPEAEJICHUE» BEPOSITHOCTH M akcuomatuka A. H.
KonMoroposa. BeposiTHOCTHOE IPOCTPAHCTBO KaK MOJIEIIb CIy4alHOro 3KcnepumenTa. Koneunoe
BEPOATHOCTHOE MPOCTPAHCTBO M KJIACCHYECKUU crocol mojcdera BeposiTHOCTeH. JuckpeTHoe
BEPOATHOCTHOE MPOCTpaHCTBO. Benenne B Teoputo Mepwl. [lonstue anreOpbl. AITUTHUBHBIE U
aanutuBHble (QyHKIMH. CuUeTHO-aAAWTHBHAs Mepa. Mepa U BepoATHOCTH. JlexapToBo
IPOU3BEJICHNE MHOXKECTB U Mpou3BeAeHne Mep. bopeneBckue mogMHoxkecTBa B R.

Jlnuna, miomanb, 00beM U Mepa bopens—Jlebera. U3smepumebie (6openeBckue) GyHKIUU.
YcnoBubie BeposiTHOCTU. He3aBucuMble COOBITHS U MPAaBUIIO YMHOXKEHUS BeposiTHOcTel. [lonHas
rpynmna coowiTuii. Popmyna monHoW BeposTHocTH. dDopmyna baiieca. AmnpuopHble |
aroCTEPUOPHBIE BEPOSTHOCTU TUIIOTES.

Cxema MOBTOPHBIX HE3aBUCUMBIX HCIbITaHUN (cxema bepnymin). @opmyna bepuysim.
Haubonee BeposiTHoe uucio ycnexoB B cxeme bepnymmu. [Ipubmmkennsie Gopmynsl Jlammaca u
Ilyaccona. BepoATHOCTb OTKIOHEHHUSI OTHOCUTEIIBHON YaCTOThI OT BEPOSATHOCTH.

Paznen 2. CiayuaiiHble BeJTMYUHbI

CrnydaiiHas BenrurHa Kak G yHKIHS HA POCTPAHCTBE DJIEMEHTAPHBIX COObITHI. DyHKIHSA
pacripefiesieHust ciydaitHoil BeanuuHbl. CBoiicTBa (pyHKUuuU pacnpeneneHus. HezaBucumocThb
Cay4alHbIX BeaWYnH. OYHKIMH OT OJHOM WM HECKOJBbKHX CIYYalHBIX BEJIMYHH.
ApudmeTndeckre onepanuy HaJl CIy4ailHBIMU BETHYNHAMH.

JuckpetHas cinydaitnas BennunHa (JICB) u ee 3akoH pacnpenenenus. OCHOBHBIE YUCTIOBBIE
xapaktepuctuku JICB: matematnueckoe OXHUAaHUE, IUCIEPCHs, CTAHAAPTHOE OTKJIOHEHUE,
KoBapuanusi U kodpduimeHt koppensuuu. Marematuueckoe oxkuaanue (yskiuu ot JCB.
Hepasenctso Mencena. Hcrons3oBaHnme Kiacca scipy.stats.rv discrete juis mocTpoeHms
sx3eMIuIApoB pactpeaeneHus: [JCB. O0wekT scipy.stats.bernoulli kiacca rv_discrete.

CBoiicTBa MaTEMaTUYECKOTO OXUJAHUSA, AUCIEPCUHU, KOBapuauuu Hu Kod(pduureHTta
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KOppensiuuu. BpruncieHne OCHOBHBIX YMCIIOBBIX XapaKTEPUCTHK PpacClpeAesieHUd MeToAamMu
OMOJIMOTEK NUMpPY U SCIpy.

[Iprmepsbl KIacCMYECKUX JUCKPETHBIX pacnpeneneHuil (OMHOMHANbHOE, TyacCOHOBCKOE,
Tr€OMETPUYECKOE) U BBIYMCICHHE MX YHCIIOBBIX XapaKTEpUCTUK. ['mmepreomMeTpuyecKkuil 3akoH
pacnpenenenusi. llomuHomuanbHoe pacnpenenenue. I[lyaccOHOBOCTP CyMMBbI HE3aBHCHMBIX
MyaCCOHOBCKUX CIydyalHbIX BedauuuH. IIpoumsBopsuime ¢yHkuuu. buHOMHManbHas MoOjeENb
1IeH000pa3oBaHus (PMHAHCOBBIX MHCTPYMEHTOB. Peannzanius Mozaeneil TUCKPETHBIX CIIy4alHbIX
BennuuH B makerax Jupyter Notebook, Wolfram Mathematica, MATLAB. O06bektsl binom,
poisson, geom 1 multinomial 6u6 nuoTexu scipy. Peanuzamus Mojenelt TUCKPETHBIX CydaiHbIX
BeJIMYWH B nmakerax R, Jupyter Notebook.

HenpepobiBHbIE 1 aOCOJIIOTHO HENpEphIBHbIE clydaiiHble BeluunHbl. CBONCTBA (yHKUUU
IUIOTHOCTH. MareMaThyeckoe OXUAaHUue W JUcnepcHs adCONIOTHO HENpPEephIBHOM ciydyalHON
BEMYMHBL. Maremarnueckoe oxuaaHue (QYHKIMH OT aOCONIOTHO HEMpPepbIBHON ciyyalHOU
BenuuMHbL. Mcnonb3oBaHue Kiacca scipy.stats.rv_continuous Juisi MOCTPOEHUS 3K3EMILISIPOB
pacnpeneneHust HenpepbiBHbIX CB.

PaBHOMepHOE pacripesielieHne Ha OTpe3Ke, TPEYroJbHOE pacrpesiesieHne (pacipeneacHue
CumricoHa), mnoka3zatrenbHOEe (IKCIMOHEHIIMANIbHOE) pachpeneneHue, pacnpeneneHue Koy,
pacnpenenenue Jlamimaca, HOpMaJbHOE U JIOTHOPMAJIbHOE paCIpE/eNieHUs, WX YHCJIOBbBIC
XapakTepucTuku. HopManbHOCTH CyMMBI HE3aBUCUMBIX HOPMAJIbHBIX CIYYalWHBIX BEJIMYHUH.
O6mbexThl uniform, triang, expon, cauchy, norm, lognorm Ou6arOTEKH SCIpy.

HavanbHble U 1IeHTpajgbHble MOMEHTHI CllydailHoW BenuuuHbl. [IpousBopsiias GyHKIuUs
MOMEHTOB. ACUMMETpHS U dKcliecc. Mojia, MeiraHa ¥ KBaHTHIIM HETIPEPBIBHOTO paclpeieTICHusI.

Paznen 3. CiyuaiiHble BEKTOPBI

CoBMeCTHOE pachlpenesieHHe CIy4ailHbIX BeJWYrH. CilydalHbIA BEKTOp. 3aBUCHMBIE U
HE3aBHUCUMBIC Clly4yaiiHble BEKTOpbl. (DYyHKIUS pacnpeiesieHus CIy4ahHOTO BEK Topa M €€
cBoiicTBa. OMHAKOBO paclpeleJIeHHbIE ClydailHble BEKTOpbl. CBsi3b QYHKIHUU paCIpeeICHUS
CIIy4aifHOr0 BEKTOpa ¢ PYHKIHMSIMU pacrpeeIeHIs] €ro KOMIIOHEHT.

JIMCKpeTHBIE Cly4YailHble BEKTOpPbI. BepOATHOCTH MomajaHus IUCKPETHOTO CIY4YalHOIO
BEKTOpPA B 3aJITaHHOE€ MHOKECTBO. 3aKOH PACHPENEIICHHs IBYMEPHOTO AUCKPETHOIO CIIy4alHOTO
BEKTOPA U €T0 CBA3b C PACIPEICIICHUIMU KOMIIOHEHT.

AOCONIOTHO HETPEPBHIBHBIE CIydallHbIE BEKTOpPHI. BEpoATHOCTH TomanaHus aOCOIIOTHO
HEMPEPHIBHOTO CIy4alHOTO BEKTOpa B 3aJlaHHOE MHOXECTBO. CBs3b (DYHKIIMHM TUIOTHOCTH
pacmpeneneHuss CIy4yailHOro BeKTOpa C (YHKIUSMHU IJIOTHOCTH €ro KOMIIOHEHT. DyHKIHs
IJIOTHOCTH ¥ HE3aBUCHUMOCTh KOMIIOHEHT CIIy4allHOTO BEKTOpa. PaBHOMEpHOE pacnpeesieHue B
OorpaHWYeHHON 00nacTH B R.

UncrnoBble XapaKTEPUCTUKH JUCKPETHBIX W a0CONIOTHO HEMPEPBIBHBIX CIyYalHBIX
BEKTOPOB. MaremMaTtuyeckoe OXuJaHue QYHKIUM OT KOMIIOHEHT CJIy4alHOrO BEKTOpa.
KoBapmanmonnass wmarpuna ciiydalHOro BekTopa. HeorpuunarenbHas  ONpeleIeHHOCTD
KOBapUallMOHHOW MaTPHULbI.

HopmansHoe pacnpenenenue B R2, IIIOTHOCTb 1ByMEPHOI0 HOPMAILHOIO pacipeeeH s,
MPUBEACHUE K KaHOHMYECKOMY BuAy. HopMmanbHble cilydaiiHble BEKTOPBI M MX CBOMCTBA.
Peanuzanusa mojienell HeMpephIBHBIX Cly4aliHbIX BEKTOPOB B nakeTax R, Jupyter Notebook.

VY cII0BHBIE pacpeiesieHUs U YCIOBHBIE TUIOTHOCTH. Y CJIOBHOE MaTEMaTUYECKOE OKHUIaHNE
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u ero csouctea. PopMmylsia TOTHOIO MATEMATUYECKOTO OXXHUAAHUS. Y CJIOBHAS JHUCIIEPCUS.
dopmyna MOJHOW IUCHEPCHUU. Y CIOBHAsA KOBAapUAIUS CIyYaWHBIX BEJIMYMH M OTHOCUTEIBHO
CIIy4aiiHOM BeJIM4YUHbI. POopMyIia IOJHON KOBapHaLMHU.

Pasnea 4. IlpenesbHble TeOpeMbl TEOPHH BEPOSATHOCTEH

Hepasenctso MapkoBa u Uebsimesa. [IpaBmiio «rpex curm» B obuiem ciydae. Teopembl
YeopméBa u bepuymmu. I[locnenoBaTenbHOCTH CIy4alHbIX BelWYUH. CXOAMMOCTH IO
BEpPOSITHOCTHU U 3aKOH Oouibinx yuces. Peanuzamus monenu 3bY B makerax R, Jupyter Notebook.

[lonsitue xapakrepuctuueckoil pynkuuu. [lentpansuas npeaenbHas teopema (LIIIT) B
bopme JIsmyHOBa 1711 OAMHAKOBO paCIpe/IeNICHHbIX ClaraeéMbix U B o0uieM ciydae. [Ilpumenenue
LIIT. HepaBenctBo beppu — Dcceena 00 oneHKe MOTPEIIHOCTH MPUOIUKEHUSI B IEHTPATbHON
npenenbHoil Teopeme. Peanuzanus moaenu LIIIT B makerax R, Jupyter Notebook.

Paznea S. Llenu Mapkosa

Onpenenenue u crnocoObl 3aianus neneir Mapkosa. BepostHocTH 1 MaTpuIia nepexo/ioB.
MHoromaroBble BEPOSITHOCTH MEPEXOJOB M TEOPEMA O MATPULE MHOTOLIATOBBIX MEPEXOO0B.
[Ipenenvubie BeposTHOCTH. Vcmonb3oBanme kiacca matrix OWMOMMOTEKM numpy s
MojaenupoBaHus 1eneii MapkoBa cpenctBamu Jupyter Notebook. Teopema MapkoBa o
PEAEIIbHBIX BEPOSTHOCTSX.

MaTtemaTH4yecKasi CTATHCTHKA

Paznea 1. Ciayyaiinbie mponecchbl

Cnyuaiinbie mnporecchl. OCHOBHBIE THITBI CIIy4ailHBIX TpoiieccoB. KoBapuanuonHas
¢byukuusa. ['eomerpuyeckoe OpoyHoBckoe aBuxkeHue. Ciayuaitnoe Omyxxnanue. IlyaccoHoBckuit
nporecc. Moaens Kpamepa—Jlynabepra (mporiecc pucka).

Paznen 2. CTaTUCTHKA KOHEYHOI COBOKYIHOCTH

OMIIMPUYECKUE XapaKTEPUCTUKHU Mpu3Haka: cpeanee, aucnepcus, CKO, acummerpus,
skcuece, GYHKIUS — pachpeiesieHus. OMIUpPUYecKas KOBapHalusi JIByX IPU3HAKOB.
Bapuarnmonnslii psij, pasmax u smnupudeckas Mmenuana. CpegHee apuMeTHIECKOE U TUCTIEPCHS
COBOKYITHOCTH, pa30uToil Ha rpynmnbl. CpeaHee apupMETHIECKOEe U JUCTIEPCHS] WHTEPBAIBHOTO
pactpeneneHus. CBA3b ¢ XapaKTEPUCTUKaAMU UCXOAHOU coBoKynHOCTH. [TonpaBka lennapna.

['enepanbHasi COBOKYITHOCTh, BBHIOOPKa M OCHOBHBIC CIOCOOBI OpPTaHHU3AIMH BBIOOPKH.
OcHOBHBIEC BEIOOPOUYHBIE XapaKTEPUCTHKHU U UX CBOMCTBA. [loBTOpHBIE M 0€CTIOBTOPHBIE BEIOOPKH.
MaremaTnueckoe OKHUJIAaHUE W JucrepcHsi BbIOOpouHOro cpeaHero. KoBapuainus BbIOOPOYHBIX
CPEIHUX JIBYX MPU3HAKOB. MaTeMaTn4ecKoe OKUIaHNe U AUCTICPCHS BBIOOPOYHOMN JOJTH.

Hcnonp3oBanue OMOIMOTEKH numpy JUIsl CO3/IaHUS BHIOOPKH M3 pacTIpeieieH s, (PyHKITIU
beta, binomial, chisquare, exponential, f, gamma, geometric, hypergeometric, lognormal,
multinomial, normal, pareto, poisson, standard cauchy, standard t, uniform makera
numpy.random.

Pazgea 3. TouyeuHble OLIEHKH MapaMeTPOB pacipeae/eHuil
Boibopka wu3 pacnpeneneHus. BapuallMoHHBIM psAl U MOPSJIKOBBIE CTATUCTHKHU.

10



Pacnipenenenne nopsaKoBbIX CTATUCTUK. CTaTUCTUYECKOE OLICHMBAaHUE MapaMeTpoB. ToueuHble
OLICHKH U UX CBOMCTBA (HECMEIIEHHOCTh, COCTOSTENBHOCTD U 3P PeKTUBHOCTD). COCTOATENBHOCTh
U CXOJIUMOCTh IO BEpPOSTHOCTH. ACHUMITOTHYECKAass HOPMaJbHOCTh. HecMmeleHHas oleHKa
Ha4yaJIbHOI0 MOMEHTA MPOU3BOJIBHOr0 Nopsaka. BeibopouHoe cpenHee Kak 3p(eKTHUBHAS OLICHKA
MaTeMaTUYeCKOTo 0KuAanus. Jlo CTaTOUHbIE YCIOBHS COCTOATEIbHOCTH CTATUCTUUECKOM OLICHKH.
CocToATeNnbHBIE OLEHKM HAadalbHBIX MOMEHTOB. HecMelleHHas OLEHKAa —S°TeHepalbHOI
JUCIIEPCUH U €€ COCTOATEIBHOCTD.

HepaBenctBo nnpopmanyu, METO[ MaKCUMAJIbHOTO MPAaBAONOA00US U METOJ MOMEHTOB.
OueHkd napamMeTpoB paclpeiesieHUss METOJAOM MOMEHTOB M HMX COCTOSITENIbHOCTb. MeToj
MaKCUMaJIbHOTO TpaBaomnonobus. Meton cneiicunroB. HepaBenctBo Pao — Kpamepa u
unpopmarss  Oumepa. OtHocutenbHas d(P@exkTuBHOCTh. BbpiOOpouHOE cpenHee  Kak
s dexTUBHAs OLIEHKAa MAaTEMAaTUYECKOT0 0KUIAHHUSI HOPMAJILHOTO paclpe/ie]ieHUs B Kiacce BCex
HECMELIEHHBIX OLIEHOK.

Paznen 4. UHTepBajibHbIE CTATUCTHYECKHE OLEHKHU

WNuTtepBanbHble OICHKM U JOBEpUTENbHBIC o0jacTu. baliecoBCkoe CTaTHCTUUYECKOE
olieHuBaHue. IHTEpBaJIbHBIE OLICHKH MMapaMeTPOB pPaclpeiesiCHus1, JOBEPUTEIIbHAS BEPOSITHOCTD
U TOYHOCTH OIEHKHU. [ToCTpOeHMs MHTEPBAIBHBIX OLEHOK METOJOM LIEHTPAIBHOW CTATUCTUKHU.
3aKkoHBI  pacmpeneNieHusT BBIOOPOYHBIX  XAPAaKTEPUCTUK B  HOPMAJIBHOM  TEeHEPAIbHOM
coBokynHocTu. Pacnpenenenus. Crerogenta u @umepa. OnpenesieHus U NpoCTEMIINE CBOKCTBA.
JIOBEpUTENBHBII MHTEpPBAI [JI1 MATEMAaTUYECKOTO OXHUAAHUS TMPU HU3BECTHOM JUCIIEPCHUHU.
JloBepuTeIbHBIE UHTEPBAJIBI JIJI1 MATEMATUYECKOTO OKUJIAHUS U BEPOSITHOCTH COOBITHS B ClTydae
BBIOOPKHU 00JbIIOro o0beMa. J[oBepUTeNnbHBIN WHTEPBAN JJI MATEMAaTUYECKOTO OXUIAAHUS TIPH
HEU3BECTHOU aucrniepcuu. JloBepUTENbHBIH WHTEpBaN (CUMMETPUYHBIA 1O BEPOSITHOCTH) IS
OUCIIEPCUA TIPU  HU3BECTHOM MAaT€MaTUYECKOM OXHIAHUHU. J{OBEpUTENbHBIA HWHTEpBal
(CUMMETPUYHBIII TO BEPOSATHOCTU) IS JUCIEPCUM MPU HEU3BECTHOM MaTEMaTHUYECKOM
oxxuaanuu. MIHTepBan npeackasaHus.

Pazgen 5. CtatucTuyeckasi NpoBepKa runores3

Cratuctuyeckas MpoBepKa rUMOTe3: OCHOBHBIC TUITBI THIIOTE3 M O0IIas JOTHYECKask cXxema
CTATUCTUYECKOTO KPUTEPHUsl; XapaKTEPUCTUKU KadecTBa kputepus. [IpoBepka cTaTuCTUUECKUX
runore3. Kpurtnueckas obmacte. MomHoCTh kputepusa. OTHOIIEHHE TPaBAONOA00US U JieMMa
Heiimana-ITupcona. [Ipumep moctpoenust Hanbonee MortHoro kpurepus. [Ipoepka rumote3 o0
ONPEAEICHHBIX 3HAUYCHUSAX MapaMEeTPOB HOPMalbHBIX pacupeaencHuil. [IpoBepka rumoressl o
PAaBEHCTBE CPENHUX NPHU U3BECTHOU nucnepcud. [IpoBepka rumoressl 0 paBEHCTBE CPEAHUX MPU
HEU3BeCTHOW nucnepcuu. Ompesenenne U crmocod ero BbrumcieHus. [IpoBepka THmoTes3sl o
paBeHctBe aucnepcuil. Kpurepum baprnerra m Kokpena. Kpurepum cornacus. IIposepka
TUTOTE3bl O COOTBETCTBUH dMIHUPUUYECKUX JAHHBIX TEOPETUUECKOMY 3aKOHY C JaHHOU (PyHKITHEH
pacnipenenenuss no kpureputo Ilupcona. IlpoBepka runore3sl 00 OJHOPOJIHOCTH HECKOJIBKUX
BbIOOPOK 110 KpuTepusiMm [Tupcona u Konmmoroposa — CMupHoBa. CpaBHEHUE HECKOJIBKUX CPEAHUX
METOJIOM JUCIIEPCUOHHOIO aHan3a. Peann3anust Moiesiel MpoOBEPKU CTATUCTUYECKUX TUIIOTE3 B
naketax R, Jupyter Notebook.

Pa3znen 6. OCHOBBI CTATHCTHYECKOI'0 HCCJIEJOBAHUA 3aBHCHMOCTEH
Pemennie CJIY wmeTonoM HauMeHbIIMX KBaapatoB. OOImas agucrepcus Kak cymMMma
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dakTopHOl M ocrarouHol mucnepcun. Kospdumuent nerepmuHamum R? ero cBashp C
kod(ppunuentom koppensuuu. JIuHelHass Molenb mapHOM perpeccuu M Teopema laycca —
MapkoBa. Hecmemennocts MHK-ounenok koadpduumentoB mnapHoil perpeccun. Jucnepcus
MHK-oneHok k03¢ pUIIMEHTOB NapHON pErpeccuu.

5.2.Y4eOHO-TeMaTHYECKHH IJIAH

Ounas gopma oOydeHUs

TpynoeMkocTh B 4acax
KounrakTtHas pabdora
AyauropHasi padora
Ne A P P Dopmbl
HaumeHnoBanue Camoc
n B TeKYIIero
TeM (pa3aesoB) ¢ CeMuna
/ ToAATE N KOHTPOJISt
JTUCHUIJINHBI er Oo6ma pEBI, LHAS
n ) a,BT. | Jleknun NpaKkTH ycneBaeMocTH
pabora
q, yecKue
3aAHATHA
Teopus BeposiTHOCTEH
1. ?:g;::;omn 10 |2 1 2 7
BeicTyruienns y
Cray4galiHBIE
2. YT 15 |3 1 1 8 AOCKH,
BEJTNYNHEI JIOMaIIIHAE
Cnyyalinbie 3ajaHus,
3. BEKTOPBI 20 |5 1 3 6 cobecenoBaHme
I[IpenensHeIe TI0 MaTepnaiy u
4. | teopemsiteopmn |10 |2 2 1 10 obcyxnenne
. pe3yJIbTaTOB
BEPOSTHOCTCH
5. | Ilenum Mapkosa 14 |3 1 1 8
MaTtemMmaTH4decKasi CTATHCTHKA
1, | Coyuaitueie 16 |2 1 1 12
IIPOLIECCHI
CraTHcTHKA
2. | xomeunoi 18 3 1 2 8
COBOKYITHOCTH
Toueunbie BeicTymienus y
3. | oHend 22 |2 1 1 3 JlocKy,
rapameTpoB JIIOMaIIHAE
pacnpeaeeHui 3aJaHM,
HHuTepBalibHbBIC cobecenoBanue
4. | crarucTuyeckue 10 |5 1 2 9 10 MaTepuaily u
OLIEHKH obOcyxaeHme
TaTUCTUYECKAS €3yJIbTaTOB
5. | € e 5 |2 1 2 4 pesy
MPOBEpKa TUIOTE3
OCHOBEI
CTaTUCTUYECKOT
6. CCKOTO 4 |5 1 2 5
HCCIEI0BAHUS
3aBUCHUMOCTEH
CornacHo
B nenom o 144 | 34 16 18 80
TUACIUATUINHE yueOHOMY TIIIaHY:
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KOHTPOJIbHBIE
paboThI

5.3.ConepkaHue CeMMHAPOB, NIPAKTHYECCKHUX 3aAHATHI

IlepeyeHb BONPOCOB /AJisl 00CYKAeHHUS HA
HaunmenoBanme CEeMHHAPCKUX, MPAKTHYECKUX 3aHATHSAX, ®opmbl
TeM (pa3aesoB) peKoMeHyeMble HCTOYHUKH U3 pa3esioB 8,9 NPoBeJAeHUs
AUCHHILINHBI (yka3biBaeTcs pa3jies 4 1o psiiKoBbIi HOMep 3aHATHH
HCTOYHMKA)
Teopus BeposiTHOCTEH
Omneparuu HaJ CIIy4allHBIMU COOBITUSIMH, CBSI3AHHBIMU KoHTpoh
c ombITOM. ['eoMeTpriecKue BEpOsITHOCTH. TS I
CTaTucTUUeCKOE «OTPEIeTICHUE» BEPOATHOCTH U
Paznen 1. BBIOOpOYHAs
. akcnomarnka A.H. Kosmoroposa. BepostTHocTHOE
BeposTHocTH cobsiTuii MPOCTPAHCTBO KaK MOJEIb CTy4aifHOTO SKCIIEPUMEHTA. TpoBCpKa
PexomenryeMble HCTOYHHKHU: AOMALIHETo
[8.1.-85.;9.1,9.2] 3ajaHul
v KonTposb
CJIOBHBIE€ BEpOSATHOCTH. HezaBrcuMbIe COOBITUS 1
MIPAaBUJIO YMHOXEHUS BeposTHOCTEN. POpMyIia MoaHOM HATTHA 1
Pazgen 1. . . BBIOOpOYHAS
. BeposiTHOCTH. Popmyra baiteca BeposiTHOCTEN TUIIOTES.
BepositHocTH coObITHI PeKOMEHIyeMbIE HCTOUHUKHA: IIpOBEpPKa
[8.1.-8.5.;9.1] AOMALLTHETo
3a/1aHus
KonTposb
HeszaBucumbie ucnpsitanusa. Cxema bepnysim. HaJIM4us U
Paznen 1. BeposTHOCTB 3aJ1aHHOTO YKCIIa YCTIEX0B M HanboJee BBIOOpOYHAS
BepostHocTu coObiTuit BEPOSITHOE YMCJIO YCIEXOB B cxeMme bepHymin. IIPOBEpPKa
[8.1.-8.5.;9.1,9.2] JIOMAIITHETO
3a/1aHus
JlokanbHas U UHTETpalibHas TPUOTIKEHHBIE (HOPMYITBI Konrposs
Jlannaca. BeposSITHOCTh OTKJIOHEHUS! OTHOCUTEIBHOMN HAJTHYHS U
Pazpen 1. 4acTOTHI OT BepossTHOCTH. [IpubmmkenHbie hopMyIIbI BBIOOpOYHAs
BepositHOCTH COOBITHI ITyaccona. MpOBEpKa
PexomeHnryeMble MCTOUHUKMU: JIOMaIIHEro
[8.1.-8.5.;9.1,9.2] 3aaHUA
JuckpeTHas ciayyaliHas BEJIMUMHA U €€ 3aKOH
pacnpeneneHus. [IpuMepsl TMCKPETHBIX 3aKOHOB Kontpoub
pacnipefienieHus:: OMHOMHUATbHBIN, T€OMETPHUUECKHUIA, HaJTU4Hs U
Pazpgen 2. TUINIEPTE€OMETPUUECKUH, TOJIMHOMUAJIBHBIM, BbIOOpOYHAs
Ciy4aiiHble BEMYUHBI nmyaccoHOBCcKkUi. Mcnonb3oBanue kiacca IpOBEPKA
scipy.stats.rv_discrete. JIOMAIITHETro
PexomeHnryeMble HICTOUHHKHU: 3a/laHus
[8.1.-8.5,;9.1,9.2]
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MaremaTruuecKkoe 0)KUJaHUE U TUCTIEPCUS TUCKPETHOMN

G o KoHtpoib
ciiy4aitHo# BenuuuHbl. CBOMCTBA MaTEMATHYECKOTO
0>KMJIaHHS U TUCIIEPCUU IIPOU3BOJIBHON CIIy4alHOU Be HaIlmaus 1
Pazgen 2. 2 BBIOOpOYHAs
C . muunHbl. HepaBenctBo Uencena. CranmapTHoe U cpef
JydaiiHble BEIMYUHBI Hee TMHEHHOE OTKIIOHCHMS MpOBEpKa
JOMAIITHETO
PexomenryeMble HCTOUHHKHU: —
[8.1.-8.5.;9.1]
CamoTtectupoBa
HMUE.
KoBapuanus u k03hGUIIHEHT KOPPEITSIIHH. Kontpois
[IpousBosimas GyHKIUS [EIOYUCTCHHON ClTydaiHON HUTAYUS U
Paszen 2 BEJIMYMHBI ¥ YUCITIOBBIE XapaKTEPUCTUKN TUITUYHBIX BBIOOpOUHAS
C a L JTUCKPETHBIX 3aKOHOB. BBIUHCIIEHNE YUCTOBBIX poBepKa
WHBIE BETHYNHBI .
Tyda © Bel XapaKTepPUCTUK CPEICTBAMH NUMPY U SCIPY. JTIOMAIITHEro

PGKOMGHI[yeMBIG HUCTOYHHKU:

3aJaHud. 3auer

[8.1.-8.5.;9.1] o
KOHTPOJIBHOM
pabote
AOQCOJFOTHO HEMPEPHIBHBIE CITy4YaliHbIEC BETUYUHBI.
[110THOCTB BEPOATHOCTH U €€ CBOMCTBA.
KoHntposb
MareMaTtnueckoe 0OKUIaHUE U TUCTIEPCHsT a0COTIOTHO
o NN HaJTU4Hs U
HETIPEPBIBHOM CclTydyallHOW BeM4YuHbl. PaBHOMEpHOE al
Pazgen 2. BBIOOpOYHAS
C . pacrpezneneHrue Ha OTpe3Ke U M0Ka3aTeIbHOE
JTyHauHBbIC BCTHIHEL pacrnpeneneHue Ha noaynpsMoil. Meauana v KBaHTHIIN TpoBepKa
HETIPEPBIBHOTO PACTIPECIICHHUS. AOMAIIHETO
3a/1aHus
PexomenryeMble HCTOUHHKMU: A
[8.1.-8.5.;9.1,9.2]
KonTpoJib
LlenTpanbHble 1 HA4YaJIbHBIE MOMEHTHI BEPOSITHOCTHOIO N
pacnpeneneHus. ACHMMETPHS U 3KCIIECC.
Paznen 2. . BBIOOpOYHAS
. [IpousBoasmas ¢GyHKINS MOMEHTOB U €€ CBOMCTBA.
Crny4aiiHble BEJIMYUHBI IIPOBEpPKa
PexomenyeMble HCTOUHUKMU:
: OMAaIIHEro
[8.1.-8.5.;9.1,9.2] A
3a/1aHus
N N KonTposb
HopmansHoe pacnipenenenue Ha npsimoil. CBolcTBa HATHIS 1
HOPMAaJIbHBIX CIy4aiiHbIX BenuyuH. Jlorapudgmuuecku
Pazpnen 2. BBIOOpOYHAs
C . HOPMAaJIbHOE pacripe/ielieHHE.
Jly4aiiHbl€ BEJIMYUHBI . MIpOBEpPKa
PexomeHnryeMble MCTOUHUKMU:
s OMalIHEero
[8.1.-8.5.;9.1,9.2] A
3a/laHus
3aBUCHMBIE U HE3aBUCUMBIE CITy4allHbIE BEKTOPHI. KonTpo:b
OyHKIUA pacnpeeNeHus CIy4ailHOrO BEKTOpa U €€ HAJUYHS U
Pazpgen 3. cBoiicTBa. OIMHAKOBO paclpe/eiCHHbIE CITyYailHble BEK | BHIGOpOUHAs
CJ‘Iy‘IElfIHLI@ BCKTOPBI TOPEIL. I[I/ICerTHLIe cnyqaﬁHLIe BCKTOPHI. poBepKa
PexomeHnryeMble UCTOUHUKU: JIOMAITHEro
[8.1.-85.;9.1,9.2] 3aaHus
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AOCOIOTHO HENIPEPHIBHBIE ClTydaifHble BEKTOPbIL. CBS3b KoHnTpoas
(YHKIIMY TUIOTHOCTH PACIIPEICIICHHS CITy9aifHOTO BEK HAJIM4Us U
Paznen 3. TOpa ¢ PYHKIHUSIMH IJIOTHOCTH €0 KOMIIOHEHT. PaBHO BBIOOpOYHAs
CiyuaifHbIe BEKTOPBI MEpHOE paclpeieIeHUE B OrPaHUYEHHON IIpOBEpKa
obnactu. PekoMeH1yemMble HCTOUHUKH: JIOMAITHEro
[8.1.-8.5.;9.1,9.2] 3a1aHus
YcnoBHBIE pacipeiesieHus U YCIOBHBIC IJIOTHOCTH. Kontpoiib
VYcn0BHOE MaTEMAaTUYECKOE OKHUIAHNE U €r0 CBOMCTBA. HaJU4us U
Pazgen 3. ®opmyJia MOJHOr0 MaTEMATHYECKOTO OKHUIAHUS. BBIOOpOYHAs
CrnyuaiiHble BEKTOPbI VYcnoBnas nqucnepensi. opmysa MOJIHON AUCIIEPCUH. MpoOBEpKa
PexomeHnryeMble HCTOUHUKHU: JIOMAIITHEr o
[8.1.-8.5.;9.1] 3aJIaHus
KonTposb
MHoromepHoe HOpMalIbHOE pacrpe/iesieHue. P
[IpuBenenne k kaHoHn4eckomy Buny. HopmanbHbie HaIlmaus 1
Paznen 3. o z BBIOOpOYHAS
. CITyJaiiHbIe BEKTOPBI U X CBOMCTRBA.
CrnydaiiHple BEKTOPHI ) MPOBEpPKa
PexomenryeMble HCTOYHHKHU: OMALIHEro
MaIITHer
[8.1.-8.5.;9.1] a
3a/IaHust
KoHntposb
Pasien 4 HepasenctBa Mapkosa u UeOrbimeBa. 3akoH OOJTBITNX HAJIAYUS U
A ) gucen. Teopema UebnimeBa. Teopema beprymn. BBIOOpOYHAs
[IpenenvHblE TEOPEMBI .
. PexomeHnryeMble HCTOUHHKMU: IIpOBEpPKa
TEOPUU BEPOSITHOCTEN .
[8.1.-8.5.;9.1] JIOMAIIHETO
3a/1aHus
. KoHntposb
XapakTepucTuieckue (pyHKIHUU U UX CBOMCTBA. P
Pazpnen 4. LlenTpanbHas npeaenbHas TeopemMa AJisg 0OAMHAKOBO HaJ'%I/I‘II/ISI 1
[penenbHbIe TEOPEMEI pacrpeieIeHHbIX CIaracMbiX. BbIOOpOTHAA
. IIPOBEpPKa
TEOPUU BEPOSITHOCTEN PexomeHnryeMble HCTOUHUKMU: POBEp
4 JIOMaIIHEro
[8.1.-8.5.;9.1]
3a/1aHus
Omnpenenenue u cnocoObl 3aanus Leneir Mapkosa.
BepostHocTu u maTpuiia nepexo10B. MHOromaroBbie KounTpomns
BEPOSITHOCTH IEPEX0JI0B U TEOPEMA O MaTPHULE HaJTU4Us U
Pazpgen S. MHOTOLIAroBbIX NepexonoB. cnonas3oBanue BBIOOpOYHAs
Llenu MapkoBa OuOIMOTEKH NUMpPY A7 MOJACIUPOBAHUS 1IeTei pOBEPKA
MapxkoBa cpeactBamu Jupyter Notebook. JIOMAIITHEro
PexomeHnryeMble UCTOUHHKMU: 3a/1aHus
[8.1.-8.5.;9.1,9.2]
MaremaTudeckasi CTATHCTHKA
. . KoHTpoas
Cnyuaiinbie nporecchbl. OCHOBHBIE TUIIBI CTy4alHbIX
HaJIu4us U
npoueccoB. KoBapuannoHnHas KIIUS.
Pazgen 1. P P ym . BBIOOpOYHAs
N I'eomerpuueckoe 6poyHOBCcKOe MBUkeHHE. CiyyaiiHoe
CrnyuaiiHble POLIECCh . MpOBEpPKa
omyxxnanue. PekoMeH1yeMble HCTOYHHUKH: OMAIIHEro
[8.1.-8.5.;9.1] A
3a/laHus
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KoHtpoib

[TyacconoBckuit nmpouecc. Moaens Kpamepa— HaJIA4YUS U
Paznen 1. Jlynnbepra (mmporiecc pucka). BBIOOpOYHAsS
CrnyuaiiHble MPOIIECCh PexomenryeMbie HCTOYHUKU: MpOBEpKa
[8.1.-8.5.;9.1] JOMAITHETO
3a/1aHus
9 ) KonTpoJib
MITUPUYECKUE XapaKTEPUCTUKHU MTPU3HAKA: CPEIHEE,
Paznen 2. mucnepcusi, CKO, acummerpusi, sxcuecc, QyHKIus HaIlus 1
CratucTtuka KOHEYHOU pacrpeneneHus. BBIOOpOYHAST
COBOKYITHOCTH PexomenryeMbie HCTOYHUKH: TpOBCPKa
[8.1.-85.;9.1] AOMAIHETo
3a/1laHus
KoHntpoib
p ) DMnupuydeckas KOBapualys IByX MPU3HAKOB. HATHYUS U
asael <. . BapuanuonHslii ps, pasMax U SMIApUYEcKas BBIOOpOYHAS
CTaTuCTHKA KOHEYHOM .
MenuaHna. PekoMeHyemMble HICTOYHUKH: MpOBEpKa
COBOKYITHOCTH .
[8.1.-8.5.;9.1] JIOMAITHETO
3a/IaHust
Cpennee apudmMeTHdecKoe U AUCTIEPCHS COBOKYITHOCTH,
paszburoii Ha rpynmbl. CpenHee aprupMETHIECKOE U Kontpork
Paznen 2. JUCIIEPCHSl MHTEPBAJIbHOrO pacnpeneneHus. Cessb ¢ HaIIEs 1
CTaTHCTHKA KOHCYHOM XapaKTEPUCTUKAMH UCXOJIHOM COBOKYITHOCTH. BBIOOpOUHas
COBOKYITHOCTH [Tonpaska llennapaa. TpoBepKa
PexomeH1yeMble HCTOUHHKHU: AIOMALIHETO
[8.1. - 8.5.:9.1] Sa/laHuA
I'enepanbHasi COBOKYITHOCTh, BBIOOPKA U OCHOBHBIE
crocoObl opranu3zaiuu BeIOOpKU. OCHOBHBIE KounTpons
p ) BbIOOPOYHbIE XapaKTEPUCTUKU U UX CBOMCTBA. HaJIM4us U
Ca3z{en ' . [ToBTOpHBIE U OEC MOBTOPHBIE BEIOOPKH. BLIOOPOYHAs
TaTHCTIKA KOHCTHO Hcnonb3oBanue nakera numpy.random asisi co3qaHus IpOBEpKa
COBOKYITHOCTH BLIﬁOpKI/I H3 pacipeaciICHUA. JIOMAaIIITHETO
PexomeH1yeMble HCTOUHUKH: 3ajaHus
[8.1.-8.5.;9.1]
Bri6opka u3 pacnpeaeneHus. BapuaunoHHbIN ps U 110
PSAKOBBIEC CTATUCTUKH. Pacmipenienenre nopsakoBbIX KounTpomns
Pazgen 3. cTaTUCTUK. CTaTUCTUYECKOE OLICHUBAHUE NTaPAMETPOB. HaJTU4us U
Toueunsle oLeHKH ToueuHbIe OLIEHKH U UX CBOICTBA (HECMEIIEHHOCTb, BbIOOpOYHAs
apamMeTpoB COCTOSITENIBHOCTH M 3()(hEKTUBHOCTB). IpOBEPKA
pacnpeneneHui AcUMNTOTHYECKAs HOPMATBHOCTD. JTIOMAIITHETrO
PexomeHnryeMble HICTOUHHKHU: 3alaHus

[8.1.-8.5.:9.1,9.2]
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CocTosTeIbHOCTh M CXOAUMOCTD 110 BeposiTHOCTU. He KonTposb
Pazgen 3. CMeEIIeHHas OlleHKAa HaYaJIbHOTO MOMEHTa HaJIU4us U
ToueuHble OLICHKH MIPOU3BOJILHOTO MOPsiiKa. BeIOOpoUHOE cpenHee Kak BBIOOpOYHAs
napamMmeTpoB 3} peKTUBHAsg OLEHKA MaTEMaTHYECKOTO OXKUIaHUS. IpOBEPKA
pacrpeneneHuit PexomenyeMble HCTOUHUKH: JIOMAIIHETO
[8.1.-8.5.,;9.1,9.2] 3a1aHus
JlocTaTouHbIe YCIOBUS COCTOATETLHOCTH Kortpous
Pasen 3. CTAaTUCTUYECKOM O1IeHKU. COCTOSTEIbHBIE OIICHKH Hamans
TodeuHbie OLIEHKU HAYATEHBIX MOMEHTOB. BBIOOpOYHAS
1TapamMerpos PexomeHnryeMble HCTOUHUKHU: MpoBepKa
pacrpeeneHui y JIOMAIITHEro
[8.1.-8.5,;9.1,9.2]
3a/1aHus
Meto 1 MaKCHUMAaJIbHOTO MPaBIOTIOI00USI K METO/T KonTposb
Pasznen 3. MOMEHTOB. OLIEHKH mapamMeTpOB pacrpeaeaeHus HAJINYUS U
ToueuHrle OIIEHKHA METOJOM MOMEHTOB U X COCTOITEILHOCTE. MeTox BLIOOPOYHAs
rapameTpoB MaKCUMaJIbHOTO TIPaBOIIOI00MSI. IpOBEpKa
pacrpeeneHuit PexomeHnryeMble HCTOYHHKHU: JIOMAIITHETO
[8.1.-8.5.;9.1,9.2] 3a/laHus
KoHntposb
Paznen 3. HepasenctBo Pao — Kpamepa u nundopmarius HaJIAYUs U
TodeuHbie OLIEHKU Ouiepa. DdpdexruBneie no Pao — Kpamepa BBIOOpOYHAS
rapa MeTpoB OLICHKU. PeKOMEeHTyeMble UCTOYHUKHU: IIpOBEpPKa
pacrpeneneHuit [8.1.-8.5.;9.1,9.2] JIOMAaITHETO
3a/1aHus
HHTepBanbHbIE OLICHKU TapaMETPOB paclpeaesieHus, KonTposb
Pazpnen 4. JIOBEPUTENbHAS BEPOSTHOCTh U TOUHOCTh OLICHKH. HAJIMYUS U
I/IHTepBaJIBHbIe HOCTpoeHI/ISI HHTCPBAJIBHBIX OLICHOK METOJ0OM BI>I60p0‘IHa$I
CTaTUCTUYECKHUE LEHTPAIILHOM CTATHCTHKH. IIPOBEpPKa
OLICHKH PexomenyeMble HCTOUHUKMU: JIOMaIIHEro
[8.1.-8.5.;9.1,9.2] 3aJJaHUS
Paznen 4. Pacnpenenenus xu-kBajapat CthrojieHTa U dDuiiepa. KonTpob
WNHurepBanbHbie JloBepuTeIIbHBIC HHTEPBAJIBI [T [TAPaMETPOB HaJu4us U
CTaTUCTUYECKHUE HOPMAJIbHOTO paclpeieseHus. BBIOOpOYHAs
OLICHKHU PexomeHnryeMble UCTOUHUKMU: MIpOBEpPKa
[8.1.-8.5.;9.1,9.2,9.4] JIOMAIIHETO
3a/1aHus
Pazpnen 4. WHuTepBasibHbBIE OIIEHKU U IOBEPUTEIbHBIC 00IaCTH. Kontpoub
WNHurtepBanbHbie BaitecoBckoe cTaTUCTUYECKOE OLICHUBAHUE. HaJIu4us U
CTaTUCTUYECKHUE PexomeHnryeMble HICTOUHHKHU: BBIOOpOYHAs
OIICHKH [8.1.-8.5.;9.1,9.2] poBepKa
JIOMAITHEro
3a/laHus
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Paznen 5. Craructuueckue kputepun. CTaTUCTHYECKAs! TPOBEPKA KonTpoib
Crarucruueckas TUIIOTE3: OCHOBHBIE THITBI TUIIOTE3 M 001I1ast JOrHuecKast HATAYUS U
MIPOBEpKa TUIOTE3 CXeMa CTaTUCTHUYECKOTO KPUTEPHS; XapaKTEPUCTUKHI BBIOOpOYHAs
KauecTBa KPUTEPHUS. MpOBEpKa
PexomenryeMble HCTOUHHKHU: JIOMaIlHEro
[8.1.-8.5,;9.1,9.2] 3a1aHus
Paznen 5. [IpoBepka runore3 00 oNpeeIIeHHBIX 3HAYCHHX TTapa KonTpoJib
Craructuueckas METPOB HOPMAJIbHBIX pacnpenencHui. [Ipoepka HAJIAYUS U
POBEpPKA TMITOTE3 TUIIOTE3bI O PABEHCTBE CPEIHUX IIPU U3BECTHOM BBIOOpOYHAs
qucnepcuu. PekoMeH 1yeMble HCTOYHUKHU: poOBepKa
[8.1.-8.5.;9.1,9.2] JIOMAITHETo
3a1aHus
KoHntpoib
Pasnen 5 [IpoBepka runoTe3sl 0 PAaBEHCTBE CPEAHUX MTPH HAJTUIHS U
& ) HEU3BECTHOM qucriepcur. P-3HaueHue Kputepusi. BBIOOpOYHAS
Cratuctuueckas
DOBEPKA [HIOTES PexomenryeMble HCTOYHHKHU: IpoOBepKa
poBep [8.1. - 8.5.;9.2,9.3, 9.4] JIOMAIITHETO
3aJlaHus
KoHnTtposb
Pasnen 5 [IpoBepka runotes o Buae pacnpeaenenusd. Kpurepuit HaJIU4us U
1 5.
8 IMupcona. BBIOOPOYHAs
CrartucTudueckas )
HDOBEDKA FHIOTES PexomeH1yeMble HCTOUHHKHU: MpOBEpKa
PoBep [8.1.-8.5.:9.1,9.2, 9.4] JIOMAIITHEro
3alaHus
KonTposb
[IpoBepka runoress! 00 OJHOPOIHOCTH HECKOIBKUX
HAJIUYUs U
Paznen 5. BbIOOPOK 10 Kputepusm [lupcona u Koamoroposa —
BBIOOpOYHAS
CratucTtuueckas CmupHoBa.
. MpoBepKa
MIPOBEpKa TUIOTE3 PexomeHtyeMble HCTOUHUKH: IOMALLIHEro
[8.1.-8.5.;9.1,9.2]
3aJlaHus
KonTposb
Pasnen 5 CpaBHEHHUE HECKOJBKUX CPEIHUX METOJOM HaJIM4us U
Ac . JMCTIEPCUOHHOTO aHAJIN3A. BBIOOpOYHAs
Cratuctuueckas )
DOBEDKA [T PexomeH1yeMble HCTOUHHKH: MpOBEpKa
POBEP [8.1.-8.5.:9.1,9.2, 9.4] JOMAIIHEro
3alaHus
Pemenne CJIY mMeTO10M HAaUMEHBIINX KBAJIPaTOB.
o KoHTpoas
Pazgen 6. O6mas aucnepcus Kak cymma GakTopHOM u
OcHoBBI octatoyHoi ntucnepcun. Koadduuent Hanglqﬂﬂ 1
CTaTUCTHYECKOTO JIETEPMMHALIUK U €T0 CBA3b ¢ KOIPHUIMEHTOM BBIOOpOTHA
MpOBEpPKa
HCCJICAOBaHUA KOPPCIAINH. gMaHIJ)HCFO
3aBUCUMOCTEN PeKOMeH,Z[yeMLIe HNCTOYHUKMN: A
3alaHus

[8.1.-8.5.:9.1,9.2]

18




JIuHeiHas MOJIeIb TTAPHOM PErpecCUy U TeopeMa Konrposb
Paznen 6.

l'aycca — Mapxkosa. Hecmemennocts MHK- onieHOK HaJIu4us U
OCHOBBI U
CTATHOTHIECKOrO Koa(duurenToB napHoi perpeccun. Jucnepcus MHK- BBIOOpOYHAs

OIICHOK KOA((HUIIMEHTOB MapHOU PETrPEeCcCUN. IpOBEPKA
UCCIIeI0BAaHUS

. PexoMeH1yeMble HCTOYHHKH: JOMAITHETO

3aBHCUMOCTEH 4

[8.1.-8.5.;9.1,9.3] 3a1aHus

6.IlepeyeHb yueOHO-METOAMYECKOr0 00ecredeHUs AJIsl CAMOCTOSITEIbHO padoThl
00y4arIMxcs M0 JUCHHUILINHE

6.1.1lepevyeHb BONPOCOB, OTBOJAUMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE TUCIIUILIUHBI,
(popMBbI BHEAYIUTOPHOM CAMOCTOSITEIbHOI PadoThI

BEPOSATHOCTEMN

TCOPCMBbI TECOPUUN

3aKOHa OOJIBIINX YUCET U
HeHTpaHLHOﬁ HpeﬂeHBHOﬁ TCOPCMBI.

HaumenoBanme IlepeyeHb BONPOCOB, 0OTBOAUMBIX ®opMbI BHEAYTUTOPHOM
TeM (pa3aesoB) HA CAMOCTOSITEIbHOE 0CBOEHHE CaMOCTOSITE/IbHOI PadoThI
AUCHMILINHBI
Teopus BeposiTHOCTEH

[IporpamMupoBaHue pa3IHIHBIX
Pazgen 1. BEPOSITHOCTHBIX MOJIETIEH C
BepostHocTn CTaTHCTHYECKOE MOACTMPOBAHKE HCII0JIb30BAHUEM UHCTPY MEHTapus
COOBITHI BCPOATHOCTH «Jupyter Notebook» u «Wolfram

Mathematica»

MoenrpoBaHue pa3Iu4HbIX
Paznen 2. CraTuctuueckoe MOJICITMPOBAHKE pa3 pacrpeeseHuil ¢ UCIOIb30BaHUEM
Cnyyalinbie JIMYHBIX pACTPE/ICTICHUIN ClIydyalHbIX WHCTpYMEHTapus «Jupyter
BEJIMYNHBI BEIINYUH Notebook» u «Wolfram

Mathematica»

MoenupoBaHue pa3IU4HbIX
Paznen 3. CraTtucTHyecKoe MOJICTUPOBAHUE MHOTOMEPHBIX pacipeiecHul ¢
Cnyyaiinbie JBYMEPHOTO HOPMAJILHOTO 3aKOHA WCIIOJIb30BAaHUEM UHCTPY MEHTapUs
BEKTOPbI pacmpe JeleHHs. «Jupyter Notebook» n «Wolfram

Mathematica»
Paznen 4. C

TaTUCTUYECKOE MOJEIIMPOBAHUE

[IpenensHbie Peasmzauus monenu LIIT B

naketax R, Jupyter Notebook.

Pazpnen 5. Ienun
Mapxkosa

Hpe,Z[CJ'ILHLIe BEPOATHOCTH. TeopeMa
MapKOBa O MPCACIbHBIX
BCPOATHOCTAX.

MoaenupoBaHue TUCKPETHBIX
ueneit MapkoBa ¢ UCIIOJIb30BaHUEM
MHCTpYMEHTapus «Jupyter
Notebook» 1 «R»
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MaTtemaTnueckasi CTATUCTHKA

MopenupoBanre BUHEPOBCKOTO U

Pazgen 1. Cnyuaiinble nporieccol. CiryyaiiHoe MyaCCOHOBCKOTO Tpoliecca ¢
Crnyyvaiinble onyxnanue. Moxaens Kpamepa— UCIIOJIb30BAHNEM HHCTPYMEHTAPUS
TIPOIIECCHI Jlyanbepra (mmporiecc pucka). «Jupyter Note book» u «Wolfram
Mathemat ica»
Passien 2 Cpennee apudmerndeckoe u DOMITUPUIECKIE XapaKTePUCTHKU
: TUCTIEPCUST UHTEPBATLHOTO NPU3HAKA C UCTIOJIE30BAaHUEM
Craructuka
. pacnpenenenus. CBsi3b ¢ MHCTpyMeHTapus «Jupyter
KOHEYHOU .
COBOKVIIHOCTH XapaKTEPUCTUKAMH HUCXOTHOU Notebook» n «Wolfram
i : coBokynHoctd. [Tonpaska [llenmapaa. Mathematica»
UwuclieHHbIE METO Il HAXO0XKICHHS
OIICHOK ITapaMeTpoB
Paszpnen 3. 1 P POB,
MeTo1 MaKCUMaTBHOTO UCTIOJIb3yeMbIE METOAaMHU
ToueuHble OLICHKH
T MPaBIOTIOI00MS ¥ METOJI MOMEHTOB. MaKCHUMAaJIbHOTO TIPABIAONION00US U
B — O1eHKH apaMeTpoB pactpeieIeHuUs METOJT MOMEHTOB C
pactip METO0JIOM MOMEHTOB M HX UCII0JIb30BAaHUEM UHCTPYMEHTAPHS
(MaTemaTuueckas
COCTOSITEIIbHOCTb. «Jupyter Notebook» u «Wolfram
CTaTHCTHKA) .
Mathematica». Me Tox
CIIEHCHHIOB.
YucneHHble METO bl HAX0XKACHUS
[TpubnmxeHHble (aCUMITOTUYECKHE) OIIEHOK TTapaMeTpPOB,
Pasen 4 JOBEpUTEIbHBIE HHTEPBAJIBI. UCIIOJIb3YeMbIE METOIaMuU
) JloBepuTenbHbIE HHTEPBAJIbBI IS MaKCHMaJIbHOTO MPaBI0Noa00Hs U
HNutepBanbHbie
MaTeMaTHYECKOTO OKUAAHUS U METOJI MOMEHTOB C
CTaTHUCTUYECKUE
BEPOSITHOCTH COOBITHS B CITydae MCIOJIb30BAaHUEM UHCTPYMEHTapUs
OIICHKHU
BBIOOPKH 00JBIIOrO 0OBbeMa. «Jupyter Notebook» u «Wolfram
WNurtepBan npeackazanusi. Mathematica». Me Tox
CIIEHCHHIOB.
Paznen 5.
CraTHCTecKas [IpoBepka runoressl 00 ogHOpoaHOCTH | Peanusanus mpoBepka rUnoTessl 00
HECKOJIbKMX BBIOOPOK 10 KPUTEPHSIM OJIHOPOJHOCTH B Ta kete «Jupyter
MIPOBEpKa TUIOTE3
(MaTeMaTHuecKas [Tupcona n Konmmoroposa — Notebook» u «Wolfram
CMmupHOBa. Mathematicax.
CTaTUCTHUKA)

Pasnen 6. OcHOBEI
CTAaTUCTUYECKOTO
HUCCIIEI0OBaHUI
3aBUCHUMOCTEN

Pemrenne CJIY MeTO1OM HAMMEHBILINX
KkBasipaTtoB. O0IIas qucnepcust Kak
cyMMa (hakKTOpHOU U OCTATOYHOM
mucniepcun. Koagpouiuent
JETEPMHUHAIMHU U €T0 CBS3b C
KOA(POUITUEHTOM KOPPEISAIIH.

Yucnennslie metoasl pemenus CJIY
METOJIOM HaUMEHBIINX KBaIPaTOB C
MCII0JIb30BAHUEM UHCTPYMEHTApHUs
«Jupyter Notebook» u «Wolfram
Mathe matica».

6.2.Hepequb BOIIPOCOB, 3az1aHni/i, TEM JJIA IIOATOTOBKH K TCKYIIEMY KOHTPOJJII0
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IIpumepHbIii IepeYeHb BONPOCOB K KOHTPOJbHBIM padoTam

1. ChopmynupyiiTe akCUOMBI TEOPUH BEPOSITHOCTEM U HA UX OCHOBE JOKAXKUTE CBOMCTBO
HEMPEPBIBHOCTU BEPOSITHOCTH.

2. Jlaiite onpesienieHUE MOHATUN «HE3aBUCUMOCTh COOBITHIY. Kakue cOObITHSI Ha3bIBAIOTCS
«HE3aBHCHMBIMH B COBOKYITHOCTHY. Crieayet iu u3 paBerctBa P(ABC) = P(A)P(B)P(C) nonapHas
He3aBUCUMOCTh. OTBET 00OCHOBATH.

3. JlaliTe ompeneneHue MOHATUNA «YCIIOBHAs BEPOSTHOCTBY», «IOJIHAS TPYyIIa MO MapHO
HECOBMECTHBIX  COObITHIY). ChopMynupyiite U  JOKaXKUTE TEOPEMBI, YTBEPXKIAIOIIUE
CIIPaBeJIUBOCTh (POPMYJIBI TIOJHOW BEPOSITHOCTEW M (OPMYJbl MOJHOW BEPOSTHOCTEH st
MaTEeMaTHYE€CKOT0 OKUIAHUS.

4. JHaiite onpeneneHue cxembl bepnymiu. BeiBeaute Qopmyny s omnpeaeieHus
BepositHocTH Pn (k) HacTymieHus kK yCIIeXOB B CEPUH U3 N HE3aBUCHUMBIX HCIIBITAHHUSIX.

5. JlaiiTe omnpeneneHue OMHOMHAIBHOTO 3aKOHA pacrpeenenus. Beienure Gopmyny st
HanboJiee BEPOSTHOIO YHCJIAa YCIEXOB B cXxeMe bepHyM W3 n HE3aBUCUMBIX HCIIBITAHUMN.
[TpuBenute Gopmyny NOJIUHOMHAIBLHOTO pPacIpeeICHusI.

6. Chopmynupyiite 1 JoKaxuTe npeaenbuyto reopemy [lyaccona. BeiBenure hopmyny mis
HanboJiee BEPOSITHOTO 3HaUeHUS pacnpeaeneHus [lyaccona.

7. ChopmynupyiTe MOHATHE CITy4YalHON BEJTUYMHBI U (PYHKIIUU pacTIpeieSICHHs] CITydaitHOM
BenuuuHbI. [IpuBecTy mpumep BEpOSATHOCTHOIO MPOCTPAHCTBA U (PYHKIIUM HA HEM, KOTOpasi HE
SIBIIAETCS CIIyYaMHOU BEIIMYUHOM.

8. Haiite ompenenenue (QyHKIMM pacrlpeleseHUs CIydyalHON BETUYMHBI M JOKAXKHTE
OCHOBHBIE CBOMCTBA (QyHKIMH pacnpenenaeHus. Haliqure QyHKIUIO pacnipeenieHusl HHIUKaTopa
COOBITHSI.

9. CdopmynupyiiTe omnpenelicHHe JTUCKPETHOW ClIydallHOHW BeNWYMHBL. BbeiBenuTte
BBIpakKeHUE JUIs (DYHKITUU pacIpeIeICHUS JUCKPETHON CydaiiHON BEJTMYHHEI.

10. JlaiiTe ompenerieHUE HE3aBUCUMOCTH B COBOKYIMHOCTH JHUCKPETHBIX CIIyYalHBIX
BennuuH. [lycth IA,IB,IC - vHAUKaTOPHI TPEX HE3aBUCUMBIX cOObITHH. [TokazaTs, uto IA,IB,IC —
HE3aBHUCHMBbIE CITy4ailHbl€ BEJIUYUHBI.

11. JlaliTe onpenenieHne MaTeEMaTHYECKOTO OKUAAHUS JUCKPETHON CIIy4YallHOW BEJIMYMHBI.
MoskeT nu 1ieJouncaeHHas ciyyaiiHas BeJIMUMHA UMEET MaTeMaTHUeCKOe OXKUaHUE, paBHOE 77
OTBeT 000CHOBATH.

12. ChopmynupyiTe U JOKaKUATE TEOPEMY CIOKCHHS JUISI MAaTEMAaTHUSCKUX OXKUTAHHUM.

13. ChopmynupyiTe U JOKAKUTE TCOPEMY YMHOKCHUS JIJI1 MaTEMaTHICCKUX OXKHMTaHUM.

14. Chopmynupyiite U JOKaXKUTE HEPAaBEHCTBO MapKkoBa.

15. ChopmynupyiiTe U JOKaKUTE HepaBeHCTBO YeObIERa.

16. Cdopmynupyiite ompeaeaeHre MpPOU3BOAANIECH  (GYHKIUM  IETOYHMCICHHOU
HEOTPUIIATETTLHON CcIydailHOW BenmmuuHbl. Haiinure mnpousBoasimue (GYHKIMA OCHOBHBIX
JUCKPETHBIX PACIPEACICHHM.

17.  CdopmynupyiiTe ompeaeaeHre MNPOU3BOAANICH  GYHKIUM  IETOYUCICHHOU
HEOTpUIATEIbHON ciiydyallHOM BenuyuHbl. C MOMONIBIO MPOU3BOIANICH (DPYHKIMU JTOKAKUTE
IMyaCCOHOBOCTh CYMMBbI HE3aBHUCHMMBIX CJIyYalHBIX BEJIWYWH, PACIPEICICHHBIX II0 3aKOHY
ITyaccona.

18. Jaiite onpeneneHue U cPOpMyIUPyUTE OCHOBHBIE CBOMCTBA AUCIEPCUU TUCKPETHOM
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CIly4ailHOW BeMMYuHBL. JloKa)XUTe OJJHOCTOPOHHEE HEPAaBEeHCTBO UeObIERa.

19. Chopmynupyiite v JOKAKUTE TEOPEMY CIIOKEHUS 1JIs1 AUCTIEPCUU CYMMBbI HE3aBUCUMBIX
CIy4alHBIX BelWuYuH. BeiBenute dhopmyny s IUCHEPCUHU MPOU3BEACHUS JBYX HE3aBUCHUMBIX
CIIy4YailHbIX BEJIUYMH?

20. CdopmynupyiiTe omnpeneacHue KOBapUalMM CIyYallHBIX BEJIMYUH U JOKAKUTE
OCHOBHBIE CBOMCTBA KOBapHUAIIUH.

21. Chopmynupyiite omnpeneneHue kodpuirieHTa KOPpeusiuy CIydailHbIX BEIUYUH U
JOKa)XKUTE OCHOBHBIE CBOMCTBA KO3(PPUIIMEHTA KOPPETSLHUU.

22. JlaWiTe ompeaeneHue HEKOPPEIUPOBAHHOCTU CIIYYaWHBIX BeIWYUH. CleayeT Ju u3
HEKOPPETUPOBAHHOCTH HE3aBUCUMOCTh CITy4alHbIX BeIUYuH? OTBET 000CHOBATb.

23. JlaiiTe onpezaeneHusi aCMKMMETPUH U dKclecca pacipeaenenus. Haiinure acummerpuio
Y 9KCIIECC PABHOMEPHOTO paclpeie/icHus Ha oTpe3ke [a; b].

24. BeiBenute (QopMyabl I MAaTEMAaTHYECKOTO OXHMJIAHUS M JUCIEPCUU CIy4yalHOU
BEJIMYUHBI, PACIIPEICIICHHOM M0 HOPMaJIbHOMY 3aKOHY C IMapaMeTpaMu [ U 02.

25. Chopmynupyiite ompeneneHue mnpousBoAsiied (QpyHKiuu mMomMeHTOB. C MOMOIIBIO
pou3Bo el PYHKIIMKM MOMEHTOB JIOKQKUTE HOPMATBLHOCTh CYMMBI HE3aBUCUMBIX CITyYalHBIX
BEJIMYUH, PaclpeIeICHHBIX 10 HOPMAJIbHOMY 3aKOHY.

26. ChopMynupoBaTh U JI0Ka3aTh 3aKOH Ooublux yncen B popme YeObiméBa u bepuym.

27. ChopMynupoBaTh U I0Ka3aTh YTBEP>KIECHUE, U3BECTHOE KaK «00Ilee MpaBuio 3 a».

28. CdhopmynupoBath IEHTpPaIbHYIO MpEASTbHYI0O TEOPEMY W HEpPaBeHCTBO beppu —
OcceeHa 00 OlEHKE MOTPEITHOCTH MPUOIMKEHUS B [ICHTPAJIBLHOU MpeeIbHOM TeopeMe.

29. CopmynupoBath 1 10Ka3aTh NpeaeinbHyo Teopemy Myaspa — Jlamnaca.

30. Maiite ompeneneHue pacnpeneneHuss Komn W JOKaXUTE€ OCHOBHBIE CBOICTBA
CJIy4aitHOW BEJTMUYUHBI, KOTOpasi UMeeT pactipeaenenue Ko ¢ mapamerpamu a u b.

31. JlaiiTe ompeeaeHne JOTHOPMAILHOIO 3aKOHA PACIpe/IeICHUs C HapaMeTpaMy M U 02,
[IpuBeaute GopMysabl C I0KA3aTEIbCTBOM JJII MAaTEeMAaTHUYECKOrO OXHUIAHUS W TUCIIEPCUU
CcJly4aifHO} BEIMYMHEI, KOTOpPas MMEET JOTHOPMAIbHOE pacipeielieHHe ¢ MapaMeTpaMu Mu o 2.

32. Ilepeuncnnte OCHOBHBIE CBOMCTBA (DYHKIIMU TUIOTHOCTH pacTpeeieHUs] ABYMEPHOTO
ciy4yaiiHoro BekTopa. KakuM o0pa3oM cBs3aHbl GYHKIMH IJIOTHOCTH U pacnpeiesieHnus? Y KakuTe
(GYHKIHMIO TUTIOTHOCTH JIJIsl pAaBHOMEPHOTO pacnpeseneHus B oonactu G C R.

33. JlaiiTe onpenesieHHe MIIOTHOCTU ABYMEPHOTO HOPMAJIBHOTO 3aKOHA paclpeaesieHusl Ha
TI0CKOCTHU. JloKakuTe TeopeMy 00 SKBHBAJICHTHOCTH HE3aBHUCHUMOCTU M HE KOPPEITHUPOBAHHOCTH
KOMIIOHEHT X ¥ Y JIByMEpHOTO HOpMasIbHOTO BekTopa (X, Y).

34. ChopmynupyiiTe U JOKOKUTE TEOpeMy 00 YCIOBHOH IIJIOTHOCTH JBYMEPHOTO
HOPMAaJIbHOTO 3aKOHA pacipeieICHUs.

35. Tlycts (X, Y)— AByMepHBIH HOPMaJIbHBINA CIydalHBIA BEKTOp. JlOKaXWTEe, 9TO W3
paBerctBa Cov(X, Y) = O BeITekaeT He3aBUCUMOCTh X U Y.

36. ChopmynupyiTe ornpeiesieHue YCIOBHOTO MaTEMAaTHYECKOTO OXKUJIaHUS CIydail HOU
BeJIMYMHBl X OTHOCUTEIBHO cClydailHOWl BenuuuHbl Y. Jlokaxure ¢GopMynny MOJHOTO
matemarndeckoro oxunanus E(X) = E[E(X|Y)].

37. CdopmynupyiTe oOINpeaeieHrue YCIOBHOM IUCIEPCHUHM CAy4alHOW BeTUYMHBI Y
OTHOCHTEIBHO CiTydaiiHOM BenmuumHbl X. Jlokaxkute dopmyny monHod aucrepcun Var(X) =
E[Var(X|Y)] + Var[E(X|V)].

38. Chopmynupyite omnpeneneHrne YCIOBHOM KOBapHAIllMM CIyYalHBIX BEIWYUH X U Y
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OTHOCHUTEINILHO CiydaiiHOW BenmuuuHbl Z. Jlokaxure popmyiy momHou koBapuarmu Cov(X, Y) =
E[Cov(X, Y|Z)] + Cov[E(X|Z), E(Y|Z)].
IIpumepsl 3a7aHNMH KOHTPOJIBHBIX PadoT

1. JoxaxuTte ( ¢ COOTBETCTBYIOIIUMH MOSICHEHUSIMH B (POPMYJIax IMPH BBIBOJIE), UTO

PAABAC)=P(A)+P(B)+P(C)—2P(A-B)—2P(A-C)—2P(B-C) +

4P(A - B - C). (3nech uepe3 A 0003HaUCHA CUMMETpPUYECKasi pa3HOCTh JABYX COOBITHH, T.C.
A A B =(A\B) + (B\A).

2. Cny4aitnsiii Bektop (X, Y) paBHOMEepHO pacnpeneiieH B TpeyroibHuke x > 0; y > 0; 5x
+ 12y < 60.

1) Haiinure 3nauenune (ynkuuu pacnpenencuus FX(4). 2) Haiigute E(X), Var(X) u
E(X9,Y). 3) Haitnure Cov(X, Y) u p(X, Y).

3. Ilycth cnydaitHble BennuuHbl X M Y HE3aBUCUMBI M Kaxaash HUMEET CTaHAapTHOE
HOpMasibHOE pacnpesencuue. [Tokaxure, uyro ciaydaitHas BennuuHa Z = 12 (X2 + Y2) umeer
nokasareJbHOe pacipezesienue ¢ napamerpom A = 1.

4. Ha otpeske [0; T] naygauy Opocwiu nBe Touku. [IycTh Y — paccTosiHue MEXy HUMHU.
Haitnure ¢pynkiuio pacnpeneneuus y u Berauciure E(y), Var(y), vk(y) =E(yk).

Kputepuu 0a/15IbHOM OLIEHKH PAa3JIHYHBIX GOPM TeKylIero KOHTPOJIA yCIeBaeMOCTH

Kpurepun OamibHONW OLEHKH pa3IUYHBIX (OPM TEKYIIEr0 KOHTPOJIA YCIEeBAEMOCTH
coliepKaTcsi B COOTBETCTBYIOIIMX METOJMYECKUX pexkomeHaanusx KpacHomapckoro dunuana
OuHYHHUBEPCUTETA.

7.®OH OLIEHOYHBIX CPEACTB sl IPOBEICHUS MPOMEKYTOYHOM aTTeCTAIMHU
o0yvyaromuxcs mo AMCUUILIHMHE

IlepeyeHb KOMIETEHLINN C YKa3aHUEM MHIUKATOPOB X JOCTHUKEHUS B IIPOLIECCE
OCBOCHHUS 00pa30BaTEIIbHON MTPOTPaAMMBI COACPKUTCS B pazfene 1. «IlepedeHs uiaHupyemMbix
PE3YNIBTaTOB OCBOCHUST 00pa30BaTEIbLHOM MpOrpaMMbl (TIepeueHb KOMIIETEHIINI) C YKa3aHHEM

HUHAUKATOPOB UX JOCTHKCHUS U ITIAHUPYEMBIX PE3yJIbTaTOB 06yquI/I>I 10 TUCHHILIINHE.
7.1 Onucanue noxkasarejiel U KpuTepueB OLEHUBAHUS KOMIIeTEHIIM A

Ili1anupyembie YpoBeHb 0CBOCHMS
pe3yJbTaThl
OCBOCHUA
KOMIIETEHIIMM |«HEYA0BJETBOPH| «YAOBJIETBOPH
(mHaUKaTOpa TeJIbHO» TeJIbHO»
HOCTHKECHH S
KOMIIETEeHI[HMH)
ITIKH-1 CnocoGen coouparb, aHATH3HPOBATh M CHCTEMAaTH3HPOBATH JAHHbIC COBPEMEHHBIX HAYYHBIX
HCCJIeJOBAHMI B 00J1aCTH NPUKJIAJHOH MaTeMaTHKU U HHPOPMATHKH, TPpeOyeMbIX 115 (POPMHUPOBAHUS
3aKJIIQYEHHUH 10 COOTBETCTBYIOIIMM HAYYHbIM HCCJICAOBAHUAM
PaboTaer c ucrouHukamMu HHGOPMAaLIUHU, BEIOUPAET U OLIEHUBAET IPUMEHUMOCTB MTOJTyYeHHON HH(POpMALIUU JUTS
pElIeHNs TOCTABJIEHHOM HayYHO-HCCIIEN0BATENbCKON 3a/1a4un

Onenounoe
«XOpOoIIo» «OTJINYHO» CpeacTBo
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IL1anupyemsle

YpoBeHb 0CBOEHMS

pe3yJbTaThl
OCBOEHHA
OuenouHoe
KOMIIETEHIIUN |«HEYT0BJETBOPH| «yI0BJETBOPH
«XOpOII0» «OTJTUYHOY CpeacTBO
(uHaUKaTOpa TeJIbHO» TeJIbHO»
MOCTHKEHH S
KOMIIETEHIIMH)
CdopmupoBan
opunp CdopmupoBan
HBIC, HO
3HaTh: ®parMeHTapH HbIE
Henonnbie coJiepKamne
— OCHOBHblE oe CUCTEMaTHUEC
NPEJCTABICHA | OTHACIbHBIC Bormpocsr mist
TIPEJICTaBICHH KHe .
STanb 5100 npoOebI OIICHKHU 3HAaHUN U
e 00 IpeJICTaBICHH .
OCHOBHEIX OCHOBHBIX MpEJICTaBIeHn | < YMCHHM, 3a/TaHUs
NOCTPOEHMNA JTanax 100 B BUJIE
Jranax MTOCTPOCHHUS OCHOBHBIX OCHOBHBIX ACUETHBIX
SKOHOMMKO- MIOCTPOEHHUS P sTamnax P
SKOHOMIKO 9KOHOMHMKO- JTamax HOCTPOCHIS 3aJ1a4, TECTOBBIE
MareMatmndec MaTeMaTH4eCK | IOCTPOCHUS P 3alaHus
MaTeMatHueck | Lo o PKOHOMIKO 9KOHOMHKO-
KO Moaenamn Ol MOIEITH A MaTEeMaTU4ICCK
MaTeMaTHIECK .
. o Mostenu
ot Moenn
YMeTh: B uenom
Hecucremaruue | ycremHoe, HO
@®parmMeHTapHO | CKOE cojepxaniee CdopmupoBann
OCYLLeCTBAATb | € yMEHHUE MIPUMEHEHHE OT/IeIbHbIE o€ yMEeHHE
OCYILIECTBIISITh eHUi poOeIIb OCYIIIECTBIISATh
pa3paboTky I ¥ p i Bormpocsr s
pa3paboTKy OCYIIECTBJISATh | YMCHHE pa3paboTKy OTICHKH 3HARM H
cneundukaum | cnenuukanuu | paspaboTKy OCYIIECTBJIATh | crenudukanum J—-
SKOHOMUKO 9KOHOMHUKO- cnenuduranuu | pa3paboTKy SKOHOMHKO- ™
N SKOHOMUKO-
MaTeMaTH4eCKO | 3KOHOMHUKO- cnenuuKanuyu | MaTeMaTH4YeCcKO
MaTtematmueck | i Moaenu MaTeMaTHYeCKO | SKOHOMMKO- i Mozienu
ol MoLE i Mozienu MaTeMaTH4eCKO
v MOAEW U Moenu

OT6I/IpaeT JJI pCIICHUA HCCJIC,HOB&TeJIBCKOfI 3aga4yd MaTEMaTUYCCKHUE METOJAbI U MOACIIN, OCYIIECCTBIISICT
IIPOBCPKY aICKBATHOCTHU MO,I[CJ'IGI‘/'I, AHAJIM3 U UHTCPIIPETALUIO PE3YJIIBTATOB

CdopmupoBanH
bopmup CdopmupoBanu
bI€, HO
®parmeHTapHO bIE
Henouneie cozieprkalue
3HaTh e cucremarnueck | Bompocsl mis
IIPEICTABJICHUS | OTAEIbHBIE .
- 6a3oBbIE IIPENICTaBICHUE ue OLICHKHM 3HAaHUH U
0 0a30BBIX poOeIIb .
9KOHOMMKO- 0 0a30BbIX IIPEJCTABICHUs | YMEHMM, 3a1aHus
9KOHOMMKO- IIPEJICTaBIICHHUS
MaTEMaTUYECKH | IKOHOMHUKO- 0 6a30BbIX B BUJIE
MaTeMaTHYecKu | 0 6a30BBIX
€ MOJIENIN MaTeMaTH4ECKH 9KOHOMMKO- pacueTHBIX
X MOJEIAX SKOHOMHUKO-
SKOHOMMUYECKH | X MOJEIAX MaTEMaTHYECKU | 3a/1a4, TECTOBBIE
SKOHOMMUYECKUX | MaTeMaTU4YECKH
X IPOLIECCOB SKOHOMHUYECKUX X MOJEIAX 3aJlaHus
IIPOLIECCOB X MOJEIAX
IIPOLIECCOB DKOHOMMYECKUX
9KOHOMHMYECKHUX
IIPOLIECCOB
IIPOLIECCOB
YMmeth O®parmenrapHo | Hecucremarnue | B nenom CdopmupoBanH
- € YMEHHUE CKoe YCIIEIIHOE, HO 0€ YMEHHE Bomnpocer s
MOAUGUIMPOBa | MOAU(PUIIMPOBA | IPUMEHEHUE cozieprkaliee MOIM(UIMPOBA | OLIEHKU 3HAHUH U
Th 06a30BYIO Th 6230BYIO yMEHUHI OT/ZIEIbHBIE Th 6a30BYIO YMEHMH,
9KOHOMHKO- 9KOHOMHUKO- Moau(pUIpPOBa | MPOOEITBI HKOHOMHMKO-
MaTeMaTH4eCKy | MaTeMaTU4yecKy | Tb 6a30BYIO YMEHHE MaTEMaTHYECKY
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Ili1anupyembie YpoBeHb 0CBOEHMS

pe3yJabTaThl

OCBOEHMA
Ounenounoe
KOMIIETEHIIMH |«HEYI0BJIETBOPH| «yIOBJIETBOPH
«XOpOLIO0» «OTJTUYHOY CpeacTBo

(uHaUKaTOpa TeJIbHO» TeJILHO»

AOCTHIKEHHS
KOMIIETEeHIIMH)
10 MOJIETIb B 10 MOJIETIb B HKOHOMUKO- MOIU(UIMPOBA | 10 MOJEIH B
COOTBETCTBUU COOTBETCTBUH MaTeMaTHYeCKy | Tb 0a30BYIO COOTBETCTBUU
co crenu(puKor | co crenmupuKon | 10 MOJICIH B YKOHOMHKO- co crienupuKon
peutaemoit peuraemMoi COOTBETCTBUU MaTE€MaTH4YEeCKy | pelaeMon
3aJ1aui B 3a/1aui B co creuu(puKon | 10 MOJEb B 3a1auu B
obnactu obnactu peraemoit COOTBETCTBUU obnactu
HSKOHOMUKH U HSKOHOMUKH H 3a1a9u B co cnen(uKoi | IKOHOMHKH U
(¢uHaHCOB (uHaHCOB obnactu pernaeMoit (¢uHaHCOB

SKOHOMUKH H 3a1auu B
(¢uHaHCOB obnactu
SKOHOMUKH H
¢buHaHCOB

IIKH-2 Cnoco6eH ¢ moMoumb0 MaTeMaTH4eCKOi MO/ pPeliaTh MOCTABJEHHYI0 TeOPeTHYECKYI0 UJIH
NPUKJIATHYIO 32124y, PEaJIH30BbIBas AJITOPUTM pelIeHHs B BU/IE NIPOrPAMMHOI0 MOIYJIsI

HGMOHCTpI/IpyeT 3HaHue 0a30BBIX MaTeMaTUUECKHUX MO)IeJ'IeI\/II, MPUMCHACMBIX B PA3JIMYHBIX IMTPEAMETHBIX

00J1acTsX.
CdopmupoBanH
bopmup CdopmupoBanH
b€, HO
®parMeHTapHO ble
Hemnomarie coaeprkaniue
e CHUCTEMAaTUYECK
HpeCTAB/ICHHE MPEACTABICHUE | OTACIbHbIC e
3HaTh: P 0 poOOEITBI
0 MIPE/ICTABIICHHE
- OCHOBHBIC CYILISCTBYIOIIN | IIPeACTaBICHUS Bomnpocs qist
CYILLECTBYIOIIHU 0 .
MaTeMaTHYECK x 0a30BBIX 0 OLICHKHU 3HAaHUU U
X 0a30BbIX CYILIECTBYIOIIU N
1€ MOJIENIH U MaTE€MaTUYECKH | CYHIECTBYIOLIU YMEHUH, 3a1aHUA
MaTeMaTHYECKU x 0a30BbIX
METO/IbI X MOJIEIISIX U x 0a30BbIX B BHJIE
X MOJIETISIX U MaTeMaTUYECKH
peleHus anropuTMax MaTeMaTU4ECKU pacyeTHbBIX
anropuTMax X MOJEISAX U
3a1a4 peleHus X MOJENAX U 3a/1a4, TECTOBBIE
peuieHus aIropuTMax
MaTreMaTH4YECK TECOPETHYCCKUX | aJllr'OpUTMax 3aaaHus
TEOpETHYECKnX | -~ LIS penieHus
OT0 aHaJIu3a.
1581071 p TEOPETUUECKUX
MPUKIIATHBIX TEOPETUUYECKUX
MIPUKJIIAHBIX W
3a1a4 WIn
3a1a4 MPUKIIAIHBIX
MPUKIAIHBIX
3a1a4y
3a7a4
Hecucremarnue | B nieitom
dparMeHTapHO CdopmupoBanu
CKO€E yCIELIHOE, HO
€ yMEHUE 0€ yMEHUE
IIPUMEHEHNE coaeprkaliee Bomnpocsr s
YMeTs: perars pemarb .
pelmarb OTHEIbHBIE OLICHKHU 3HAaHUU U
perarh MPUKJIagHBIE MIPUKIIA/IHBIE N
IIPUKIIA/IHBIE poOeITb YMEHMH, 3a1aHUs
TUIIOBBIE 3a7a4M B 3a71a4M B
3a7a4M B YMEHHME pelIaTh B BUJIE
3a7a4u MPEIMETHBIX IIPEAMETHBIX
IIPEAMETHBIX MIPUKJIA/IHBIE pacyeTHBIX
MaTeMaTH4ecKo | 00IacTsX ¢ obnacTsx ¢
obmacTsx ¢ 3a7la4M B 3a/a4, TECTOBBIE
ro aHajausa. MIPUMEHEHUEM MIPUMEHEHUEM
NPUMEHEHUEM | MIPEIMETHBIX 3a7aHus
MaTeMaTU4ECKU MaTeMaTU4ECKU
o MaTeMaTH4eCKH | 00JacTsX ¢ .
X MOJENEN. . X MOJENEN.
X MOJIEJEN. IIPUMEHEHUEM
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Ili1anupyembie YpoBeHb 0CBOEHMS
pe3yJbTaThbl
OCBOEHHUSI
OunenouHoe
KOMIIETEHIIMH |«HEYA0BJIETBOPU| «yA0BJIETBOPH
«X0pOoLIOo» «OTJAHIHO» CpeacTBO
(uHaMKaTopa TeJbHO» TeJbHO»
JOCTHKEHUS
KOMIIETEHIIMH)
MaTeMaTHUIECCKHU
X MOJICIICH.

AnanTtupyer U MpUMEHsET CYIECTBYIOIHNE MAaTEMAaTUYECKUE MOAEIIN Il PELIEHUS ITOCTaBICHHOU

MIPUKJIIATHOM WJIM TEOPETUUECKOM 3a1auHu.
Cdopmuposann | ChopMupoBaHH
dparmenrapHo pIe, HO 13(S
3 (& P P Henoxmrre C0£[€ yKalme CUCTEMATUYECK
HaTb: MpeACTaBICHUS P
- OCHOBHBIC IpeaACTaBJICHUC o OTACIBHBIC ne
o) IpoOeIIBI [IPEICTABIEHUS
aJIrOPUTMBL 1 MaTeMaTHuecku | D p Bormpockr st
IDAEMEL MaTeEMAaTHYECKHA MPEICTABJICHUS | O o
p X MOJENSIX UL OIIEHKHU 3HAaHUN U
X MOJEISX I MaTeMaTHYEeCKA | MaTEMaTHYECKHU .
HUCCIICIOBAHUA peueHus YMEHHM, 3aJ1aHU
pereHus X MOAEISX UIA | X MOIEIAX UIA
C KOHKPETHBIX B BUJIE
KOHKPETHBIX pereHus penieHus
HCII0JIE30BaHU TIPUKIIATHBIX pacyYeTHBIX
MIPUKIIATHBIX KOHKPETHBIX KOHKPETHBIX
€M METOJIOB 3aaad, 3aga4, TECCTOBBIC
3ajad, HOIXOMAX K MIPUKJIIATHBIX MIPUKJIIATHBIX SanaHs
MATEMATUIECK | qonxomax K 3ajad, 3a71ad,
Oro aHaaM3a HPUMCHCHHUIO
- MIPUMEHEHUIO IOIX0IaX K OAX0IaxX K
MaTeMaTH4YECKU
MaTeMaTH4ECKU " MIPUMEHEHUIO MIPUMEHEHUIO
o X MoJeaen
X MoJenei MaTEMATHYECKH | MaTEMATUYECKU
X Mojeei X Mojesei
B niei1om
y Hecucremaruue | ycrnemHoe, HO
METh:
dparMeHTapHO | CKOE coJeprkaliee CdopmupoBanH
- aIanTUPOBATh
A P € YMEHUE MIPUMEHEHHUE OTIENbHBIE 0€ yMEHUE Bomnpocs! s
MaTeMaTUYECKU N o
& MoxCIH aJanTUpOBaTh U | YMEHUU poOebI aJanTUPOBATh U | OLICHKU 3HAHUIN U
sanaun MPUMEHSTh aJanTUpOBaTh U | YMEHHUE MIPUMEHSITh YMEHUH, 3a1aHUs
I/ICHOJII:S}’}I MaTEeMaTUYECKU | IPUMEHSTh aJanTUpPOBaTh U | MATEMATUYECKU | B BUJE
OHSITHS 1 € MOJIEIN IS MaTeMaTUYECKU | MPUMEHSTh € MOJIEIH IS pacyeTHBIX
METO b peleHus € MOJEIU IS MaTeMaTUYECKU | PEIICHUS 3aJ1a4, TSCTOBBIC
MaTeMaTHgecko | TPUKIAIHBIX peleHus € MOJIEIH IS MIPUKJIaIHBIX 3aJaHusA
O AHAIH3A. 3a71a4 MPUKJIATIHBIX pelieHus 3a7ad4.
3a7ad4. MIPUKJIAHBIX
3a71au4.
Bnageer meTonooruei MaTeMaTHUIeCKOTO MOJISTUPOBAHMS JJIs PEIICHHS PO (heCcCHOHATbHBIX 3a/1a4
CdopmupoBanH
®parmeHTapHO (bopmup CdopmupoBanu
3HAaTE: Henonnsre Ble, HO
e Bl Bonpocsr mis
- COBPEMEHHbIE MPEACTABICHUS | COJEprKalllne Ny
MpeACTABICHUE CHUCTEMATHUYECK | OIEHKHU 3HAHUH U
CHUCTEMEI O COBPEMEHHBIX | OTJEIbHBIE o
O COBPEMEHHBIX ne YMEHUH, 3a/1aHus
MaTeMaTHIECKO CHUCTEMAX poOeITb
CHUCTEMAX MIPE/ACTABICHUS | B BUJIE
ro MaTE€MaTUYECKO | MPE/ICTABICHUS
MaTeMaTHUIECKO O COBPEMEHHBIX | PACUETHBIX
MO/JIETMPOBAHU ro 0 COBPEMEHHBIX
ro cucTeMax 3aJ1a4, TECTOBBIE
s MOJIEIUPOBAHU | CUCTEMAX
MO/JIETUPOBAHU MaTeEMAaTHUECKO | 3aJaHUsI
a MaTeEMAaTHIECKO
a ro
ro
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Ili1anupyembie YpoBeHb 0CBOEHMS
pe3yJbTaThl
OCBOCHHA
Ounenounoe
KOMIIETEHIIMH |«HEYI0BJIETBOPH| «yIOBJIETBOPH
«XOPOLIO» «OTJMYHO» CpeacTBo
(uHaMKaTopa TeJbHO» TeJbHO»
AOCTHKEHUS
KOMIIETEeHIIMH)
MOJIETIUPOBAaHU | MOJEIMPOBAHU
S S
B nenom
Hecucremaruue | ycreumHoe, HO
®parMeHTapHO | CKOE coieprkaliee CdopmupoBann
€ yMeHue MIPUMEHEHHE OT/IeIbHbIE 0€ YMEHHE
peain30BbIBATh | YMEHUN poOesIbl peaTn30BhIBAThH
AJIITOPUTMBI peann30BbIBATh | YMEHUE AITOPUTMBI Borpock! urs
YMmeTs: pelieHus AJITOPUTMBI peaTn30BhIBATh | pEIICHUS .
- dopMupoBaTh | MpodeccuoHa b | peueHus aJTOPUTMBI npodeccuoHalb OTICHIC SHATHH U
MaTeMaTH4eCKy | HbIX 3ajJau ¢ npoQeccuoHallb | pelIeHus HBIX 3aja4 C YMCHITH, 3a/IaHHA
10 MOJIETIb Il | IPUMEHEHUEM | HbIX 3a/1a4 C npodeccuoHanpb | IPUMEHEHUEM ;chiiime
pereHus COBPEMEHHBIX MPUMEHEHHEM | HBIX 3a/1a4 C COBPEMEHHBIX
3a/1aun CUCTEM COBPEMEHHBIX MPUMEHEHUEM | CUCTEM 34014, TOCTOBRIC
MaTeMaTH4eCKO | CUCTEM COBPEMEHHBIX MaTematmuecko | ooenit
ro MaTeMaTH4eCKO | CUCTEM ro
MOJIEIIMPOBAHUA | 'O MaTe€MaTUYECKO | MOJEIUPOBAHU
A MOJIEIMPOBAHU | TO A.
A1 MOJEIMPOBAHU
A1

YK-11 Cnioco6HOCTH K MOCTAHOBKE I1eJIel U 3a/1a4 UccJiel0BaHUi, BLIOOPY ONTUMAJIBHBIX MyTeill U
MeTO010B MX JA0CTHKEHHS

ApPryMEeHTHPOBAHHO MEPEXOIUT OT NEPBOHAYAIIbHOM CyOBEKTUBHON (hOPMYIUPOBKH MPOOIEMBI K LIEITOCTHOMY
CTPYKTYPUPOBAHHOMY OTIMCAHHIO MPOOIEMHON CUTYaIIUH.

3HaTh:

J

CIIOCOOBI
IIOCTaHOBKH
enen U 3agay
HCCIICIOBAHUH,
BBIOODA
OINTUMAaJIbHBIX
IIyTeu U
METOHO0B HX
JIOCTHKCHHS
YMeTh:

J

BBISBIISTE U
apryMeHTHUpOBa
HHO
MEePEXOUTh OT
MepBOHAYAILHO
"
CyOBEKTUBHOM

dparMeHTapHO
e
MIpEACTABICHUE
0
MaTeMaTHYECKH
X METOJIax 1
MOJIENSX K
aHaIU3y
CIIy4alHbIX
SIBIICHUU U1 UX
ONMCAaHUs U
MMOHUMAaHMS,
YMEHHUH
MIPUMEHATD
METObI
(GyHKIMOHATIBH
OT0 aHaIu3a u
pemaTh 3a1a4u
U3 pa3JIeNioB
KOMIIJIEKCHOTO
aHajiIMn3a

Henomnnsie
MPEJCTaBICHUS
0
MaTeMaTU4YeCKU
X METOJax U
MOJICIISX K
aHaIU3y
CIIy4ailHbIX
SIBIICHUU U1 UX
OIMCAHUS U
MMOHUMAaHU,
YMEHUU
PUMEHATH
METOIbI
(yHKIMOHATIBH
Oro aHaJIN3a U
pemarh 3a1a4u
13 pa3aesioB
KOMIIJIEKCHOTO
aHajm3a

CdopmupoBanH
bI€, HO
coJieprKalue
OT/IebHbIC
poOebI
pEICTaBICHUS
0
MaTeMaTHYeCKU
X METOoJax u
MOJETSAX K
aHaIU3y
CIIy4alHbIX
SIBJICHUM TSI UX
OTIMICaHUSA U
MOHUMAaHHSI,
YMEHHUH
MPUMEHSITh
METO/IbI
(GYHKIIMOHAIBH
OTO aHanmu3a u
peliaTth 3a1a4uu

CdopmupoBanH
bI€
CUCTEeMaTUYECK
ue
MPEJICTaBICHUS
0
MaTeMaTHYeCKU
X METOoJax u
MOJETSAX K
aHaIU3y
CIIy4alHbIX
SIBJIEHUM IJIST UX
ONMCAHMS U
MOHUMAaHHSI,
YMEHUHU
MPUMEHSITh
METO/IbI
(bYHKIIMOHATIBH
OT0 aHaJIN3a U
peaTh 3a/1a4n
U3 pa3JelioB

Bompocsr qist
OLIEHKH 3HAHUU U
YMEHUH, 3a/1aHus
B BHUJIE
pacyeTHBIX
3aJ1a4, TECTOBBIE
3aJlaHus

27




Ili1anupyembie YpoBeHb 0CBOEHMS
pe3yabTaThl
OCBOEHUS
OuenouHoe
KOMIIETEHIIUN |«HEYI0BJIETBOPH| «YAOBJIETBOPH
«XOPOLIO» «OTJMYHO» CpeacTBo
(uHaMKaTopa TeJbHO» TeJbHO»
AOCTHKEHUS
KOMIIETEHIIMH)
(hopMyITUPOBKHU U3 pa3/iesioB KOMILJIEKCHOTO
poOIeMBI K KOMIUIEKCHOTO | aHajIu3a
L[EJIOCTHOMY aHaJn3a
CTPYKTYpPUPOBaA
HHOMY
OTIMCAHUIO
poOIeMHOMN
CUTYaIIH
OOGOCHOBBIBACT CUCTEMHYIO (POPMYJIMPOBKY 1I€JTM U MMOCTAHOBKY 3a7]a4M YIIPABJICHUSI.
3HaTh
CdopmupoBann
OTIpENENICHUS U e, Ho CdopmupoBanH
MIOHATHUSA — ®parmeHTapHO ’ ble
Hemnomarie coJiepKanue
1eNb, 3a/1a4a, e CHUCTEMAaTHYECK
MPEACTABICHUS | OTACIbHBIC
MMOCTaHOBKA MpeACTaBICHUE ue
O pelIeHNH poOeIIb
3a/1a4w, 0 peleHnun MIPEICTABJICHUS
3a/1a4 MIPE/ICTABJICHUS
ANTOPUTM 3a/1a4 0 pelIeHUH
MaTeMaTHYECKO | O pEeHICHUU Bomnpocs! qist
pereHus MaTeMaTH4ECKO 3a1a4y .
ro aHajin3a 3a1a4y OLICHKH 3HAaHUU U
3a/1auy, ro aHaji3a . MaTeMaTHYECKO .
. MPUKITIATHOMN MaTeMaTHYECKO YMEHUH, 3a/1aHUs
MOJIeNb. YMETh | IPHUKIAJTHOU ro aHaJinsa
MAaTeMaTUKW B | TO aHauu3a . B BHJIE
BBITIOJTHATh MAaTE€MAaTHKU B . MPUKIIATHON
€CTECTBEHHOHA | IPUKJIaJHOU pacyeTHBIX
ITOCTAaHOBKY €CTECTBEHHOHA MaTE€MaTHKH B
YUHBIX U MaTE€MaTHUKH B 3a/1a4, TECTOBBIE
3a/1a4u U YUYHBIX U €CTECTBEHHOHA
T'YMAaHUTApHBIX | €CTECTBEHHOHA 3a/1aHus
(GOpMYIUPOBKY | TYMaHUTApHBIX YUHBIX U
JUCUUILIMHAX, | YYHBIX U
LETIH; JUCUUIIIINHAX, T'YMaHUTapHbBIX
ONTUMAJIBHOIO | TYMaHUTAPHBIX
MIPUMEHSATH ONTUMAaIBHOTO JUCLUIIIINHAX,
YOPABJICHUS U | AUCLUIUIMHAX,
ONTUMAJIbHBIE | YIPABJICHUS U ONTUMAaJIBHOTO
UHPOPMATUKU. | ONTHUMAJILHOTO
METO/IbI MH(OPMATUKH. YIPABJICHUS U
YIPABJICHUS U
JOCTHKEHUS UH(OPMATUKH.
nH(pOpMaTUKH.
e

B3BenieHHoO U CUCTEMHO MOAXOUT K AHAJIN3y CUTYyalluHu, (I)OpMy.]II/IPOBKe

KPUTEPUEB U YCIOBHI BEIOOpA

3HaTh -
SKOHOMHUKOMAT
e€MaTHYECKHUeE,
rpadguveckue,
SKOHOMETpHUYEC
KHE,
MaTpUYHBIE
MOJICIIH ISt
JIOCTYKCHHS
IMOCTaBJICHHBIX
neneun
OITUMAJIbHBIM
METOJIOM.
YMmeTh

®parmMeHTapHO
e
MIpEeACTABICHUE
00 OCHOBHBIX
MOHATHUSX,
KOHIICTILIVH,
pe3ynbTaTax,
TEOPETUKOBEPO
SITHOCTHBIX
METOJIOB
aHanu3a,
METOJIOB
BbIOODA
TEOPETHUECKUX
MoOJIeeH,

Henonneie
MPEJCTaBICHUS
00 OCHOBHBIX
MTOHATHUSIX,
KOHIIEMIINH,
pe3ynbTarax,
TEOPETUKOBEPO
SITHOCTHBIX
METOI0B
aHaau3a,
METOJ0B
BBIOODA
TEOPETUUECKUX
MoOJIeeH,
METOJIMKOM

CdopmupoBanu
bIC, HO
coJiepKaIue
OTJICIIbHBIC
po6ebl
Npe/ICTaBJICHUS
00 OCHOBHBIX
TOHSATHSIX,
KOHIICTIIUH,
pe3ynbTaTax,
TEOPETUKOBEPO
SITHOCTHBIX
METOJIOB
aHaJm3a,
METOJIOB

CdopmupoBanu
bIC
CHCTEMATHYECK
ue
Npe/ICTaBJICHUS
00 OCHOBHBIX
TOHSATHSIX,
KOHIICTIIUH,
pe3ynbTaTax,
TEOPETUKOBEPO
STHOCTHBIX
METOJIOB
aHam3a,
METOJIOB

BbIOOpA

Bomnpocsr s
OIICHKHU 3HAHUM U
YMEHUH, 3a1aHUs
B BUJIC
pacyeTHBIX
3a/1a4, TECTOBEIC
3aJIaHus
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Ili1anupyembie YpoBeHb 0CBOEHMS
pe3yJbTaThbl
0CBOCHMS
OuenouHoe
KOMIIETEHIIMH |«HEYA0BJIETBOPU| «yA0BJIETBOPH
«XOPOLIO» «OTJMYHO» CpeacTBO
(uHaMKaTopa TeJbHO» TeJbHO»
AOCTHKEHUS
KOMIIETEeHIIMH)
- METOIUKON BBIYMCIICHUS BBIOOpA TEOPETUYECKUX
AQHAJIM3UPOBATH | BBIUUCICHUS YUCIIOBBIX TEOPETUYECKUX | MOJENEMH,
CUTYallHH, YUCIIOBBIX XapaKTepUCTUK | MOJEJEH, METOIUKON
(bopMyITUpOBaT | XapaKTEPUCTUK | CTOXACTUYCCKH | METOIHKOM BBIYMCIICHHS
b KPUTEPUHU U CTOXaCTUYECKH | X Mojelen BBIYUCIICHHS YHUCIOBBIX
YCIOBHUS X MOJenen YUCIIOBBIX XapaKTEPUCTHUK
BBIOODA XapaKTepPUCTUK | CTOXACTHYECKH
CTOXaCTHYECKH | X MOJeneH
X MoJienel

Kputnuecku nepeocMbICIBaeT CBOM BBIOOP, CONOCTABIISAS C allbTEPHATUBHBIMU NoAxo1aMu. O1ieHUBaeT
ITOCJIEACTBUS IPUHUMAEMBIX PEIIEHUM, YUUTHIBAsE HEOUEBHIHBIE LETIOYKHU «IIOCIEACTBUS MTOCIEICTBHIN
(«IpUYMHBI TPUYHUHY») U KOHTYPHbIE CBSI3H.

3HaTh
AIbTePHATHBHBI
€ TIOJIXOJIBI K
PEILICHHUIO
MTOCTABJIEHHBIX
3azad.

- YMeTh
OIICHUBATh
MOCJIEICTBUS
MIPUHUMAEMBbIX
peLICHH,
YUUTHIBAsS
HEOUYEBH/IHBIC
LEMOYKH
«TIOCJEICTBUS
OCJIEACTBUIN
(«ITpUYUHBI
MIPUYUHY) U
KOHTYpHbIE
CBSI3H.

®parMeHTapHO
e
Mpe/ICTaBJICHHE
0 pelIeHUH
3a/1aun
BBIYHCIUTEIIHHO
ro Xapakrepa B
obnactu
TEOpUU
BEPOSITHOCTEH U
MaTeMaTH4eCKO
W CTaTUCTUKHU

Hemnmomnuslie
MpeACTaBICHUS
0 pelIeHun
3aJa4n
BBIYHCIIATENILHO
ro Xapakrepa B
obnactu
TEOPUH
BEPOSITHOCTEH U
MaTeMaTH4YECKO
W CTaTUCTUKHU

CdopmupoBann
bI€, HO
coJieprKalue
OT/IebHbIE
npoOebI
MPEJICTaBICHUS
0 pelIeHUH
3a1a4n
BBIYHUCITUTENLHO
ro Xapakrepa B
obnactu
Teopuu
BEPOSITHOCTEHN U
MaTeMaTHYeCKO
W CTaTUCTUKH

CdopmupoBanH
1308
CHCTEMaTHYECK
ne
MIPEICTABJICHUS
0 pelIeHUH
3a1a4u
BBIYMCIIUTENHHO
ro Xapakrepa B
oOnactu
TEOPUH
BEPOSITHOCTEHN U
MaTeMaTHIECKO
W CTaTUCTUKH

Bomnpocs quist
OIICHKH 3HAHUH B
YMEHHH, 3a1aHUs
B BHJIE
pacyeTHBIX
3a71a4, TECTOBBIE
3aJaHUs

KOppeKTHO HCIOJIB3YCET IMPOUCAYPHI
IIpU pCIICHUHN NPAKTUYCCKHUX 3a/1a4d

nejacnojaranuAa, ICKOMIIO3MIUK U arpCrupOBaHusA, aHaJIM3a U CUHTE3a

YIIPpAaBJICHHUA U 11O

TOTOBKC aHAJIUTHUYCCKHUX OTUYCTOB.

3HaThb

- METOJBI
JNEKOMIIO3HIINH,
arperupoBaHusl,
aHanu3a u
CUHTE3a IpHU
pelieHnu
MIPAKTUIECKUX
3a1a4
yIPaBJICHUS U

®parmMeHTapHO
e
NIPEACTABICHUE
O IPUMEHEHUH
MaTeMaTU4ECKU
€ METOJIOB U
MoOJeJNIeH K
aHaIu3y
CIIy4aiHBIX

SIBJICHUM IS UX

Henonnsie
IIPEACTABIICHUS
0 IPUMEHEHUU
MaTeMaTUYECKU
€ METOH0B U
MOJeNEH K
aHanu3y
CIIy4alHBIX
SIBJICHUH I UX
ONUCAHUS U

CdhopmupoBaHH
bl€, HO
coJiepxarue
OT/JETbHBIC
pooebl
IpE/ICTaBICHUS
0 IPUMEHEHHHU
MaTeMaTu4ecKu
€ METOJIOB U
MoOJeJIeH K

CdhopmupoBanH
bIe
CHCTEMAaTHYECK
ue
Ipe/ICTaBICHUS
0 IPUMEHEHHH
MaTeMaTu4eCKu
€ METOJIOB U
MoOJeJIeH K
aHAJIM3Y

Bomnpocsr muis
OIICHKHU 3HAHUM U
YMEHUH, 3a1aHus
B BUJIC
pacyeTHBIX
3a/1a4, TSCTOBLIC
3aJlaHus
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Ili1anupyembie YpoBeHb 0CBOEHMS

pe3yJbTaThbl

0CBOCHMS
Ounenounoe
KOMIIETEHIIMH |«HEYA0BJIETBOPU| «yA0BJIETBOPH
«X0pOoLIOo» «OTJIMYHO» CpPeACTBO

(uHaMKaTopa TeJbHO» TeJbHO»

AOCTUKEHM S
KOMIIETEeHIIMH)
MOJIFOTOBKE OIUCAHUS U MMOHUMAaHU, aHan3y CIIy4alHbIX
AHAJIMTUYECKUX | IOHUMAaHUS, MIPUMEHEHUH CIIy4alHbIX SIBJICHUM JIJI51 X
OTYETOB. NPUMEHECHUH METOJIOB SBJICHUW JUJIS UX | ONIMCAHMS U
YMeTh METOJIOB MaTeMaTUYECKO | OMMUCAHUS U MMOHUMAaHU,
- UCIIOJIb30BaTh | MAaTEMATUYECKO | TO MMOHUMAaHU4, MIPUMEHEHUN
MPOLETYPbI ro MOJICJIMPOBAHU | IPUMEHEHUU METOJIOB
LIEJICTIOJIATaHUs | MOJICIMPOBAHU | A B METOJIOB MaTeMaTU4ECKO
, B €CTECTBO3HAHU | MAaTEMATHYECKO | TO
JEKOMIIO3HUIMU | €CTECTBO3HAHU | U ro MOJIETUPOBAHU
" " MOJICTTMPOBAHHU | 5 B
arperupoBaHus, g B €CTECTBO3HAHU
aHanu3a u €CTECTBO3HAHU | U
CUHTE3a MpHU u
peLIeHnn
MPAKTUYECKHUX
3a1a4
YIPABJICHUS U
MTOJTrOTOBKE
AHATTUTUYECKUX
OTYETOB.

JlornuHo, MOCIEA0BATEIBHO U YOSAUTEIIBHO U3JIaraeT B OTYETE 1IEJTH, 3a]]a49H, TEOPHIO U METOJI0JIOTHIO
WCCIICIOBAHUS, PE3YIbTAThI M BBIBOIBI

3HaTh

- I'OCT no
hopmMupoBaHH
10 OTYETOB B
cpene
TEKCTOBBIX
MIPOLIECCOPOB.
YMmeTb
dbopmynupoBar
b BBIBOJIbI Ha
OCHOBaHUU
MOJTy4EHHBIX
pe3ynbTaToOB

dparMeHTapHO
e
MIpEACTABICHUE
O peLIeHUHU
MPAKTUYECKUX
3aj1a4, npuémMax
ONMCaHUs
Hay4HbIX 33724,
MIPUMEHEHHE
WHCTPYMEHTapU
s 17151 PELLIeHUS
MaTeMaTHYECKH
X 3a7a4
MPUKIATHON
MaTeMaTHKU U
UH(POPMATUKU

Hemnomnnelie
MPEJCTaBICHUS
0 pelICHUHU
MPAKTUYECKUX
3aj1a4, npuémMax
OIMCaHUs
HAy4YHbIX 33/1a4,
MIPUMEHEHHUE
UHCTPYMEHTApHU
s U1 pEIICHUS
MaTeMaTUYEeCKH
X 3a1a4
MIPUKIIATHON
MaTeMaTUKH U
UHPOPMATUKU

CdopmupoBanH
bI€, HO
coJieprKalue
OT/IebHbIC
poOebI
peJICTaBICHUS
0 pelIeHUH
MPAKTHYECKUX
3aj1a4, mpuéMax
OTIMCAHUS
HAy4YHBIX 33/1a4,
pPUMEHEHUE
UHCTPYMEHTapU
s IS pEIICHUS
MaTeMaTHYeCKU
X 3a/1a4
MIPUKIIAHOMN
MaTeMaTHKU U
UHPOPMATUKU

CdopmupoBanH
1305
CHCTEMaTHYECK
ne
MPEJCTaBICHUS
0 pelICHUU
MPaKTUYECKUX
3a7a4, mpuémMax
OITMCaHMS
Hay4dHbIX 337124,
MIPUMEHEHUE
WHCTPYMEHTApU
S UIS1 PeLLICHUS
MaTeMaTUYECKU
X 3a7a4
MIPUKIIAJHON
MaTE€MaTUKU 1
UHPOpPMATUKU

Bompocsr qist
OLIEHKH 3HAHUU U
YMEHUH, 3a/1aHus
B BUJIE
pacyeTHbBIX
3aJ1a4, TECTOBBIC
3aJlaHus

7.2 3ajaHus WM UHBbIE MATEPHAJIbl, HEOOXOAUMBbIE VISl OLEHKH 3HAHUN U YMEHMI,
Xapakrepu3yrumux ¢popMupoBanue komnereHuui B npouecce ocsoenus OII BO
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Bonpocet 0nsa ouenku 3HaAHUN U YyMEHUll, Xapaxmepuzyrwuwiux Qopmuposanue
KomnemeHuui
Hludp
KOMIIETECHIA Bonpocsl IIpaBunbHbINA OTBET
"
1. 3akoHOM pacnpeeneHus COOTBETCTBUE MEXKIY BO3MOKHBIMHU
JUCKPETHOM CITy4aHOUN BEJTMYUHBI 3HAYEHUSIMU CIY4allHON BEJIMYUHBI U UX
Ha3bIBACTCS BEPOSITHOCTSIMU
2. MaremMaTH4eCKUM OKHJIaHUEM .
o N CyMMa IIPOM3BEJIECHUN BCEX €€ BO3ZMOKHBIX
JTUCKPETHOM CITy4aitHOUM BEJIMYUHBI v
3HAYEHHI Ha UX BEPOSITHOCTH
Ha3bIBAETCS
. NI MaTeMaTU4eCcKOe 0XKHMJIaHUe KBapaTa
3. ducnepcueit ciyyaitHOM .
OTKJIOHEHUSI CITy9aifHOM BEJIMYUHEI OT €€
BEJIMYMHBI X Ha3bIBAETCS
INKH-1 MAaTeMaTUYECKOTO OKUIAHUS:
OTIPEIETISIONIast BEPOSATHOCTH TOTO, YTO
4D . CilyJaiiHasi BeTMYMHA X B PE3yJIbTATE
- COYHKIMCH pacnpene;;eHm[ WCIIBITAaHUS IPUMET 3HAYCHUE, MEHBIIIEE X ,
CITyJaitHOM BEJTMYHMHBI X HA3BIBACTCS
Oynxms F(x), re. Fx) =pX<x)=)Y pX= xi)f re
CYMMUPOBAHHUE PACTIPOCTPAHSIETCS Ha BCE 1,
JJIs1 KOTOPBIX Xi<X
5. Teopema ciioeHHsT BEpOSTHOCTEN
HECOBMECTHMBIX COOBITHI P(A+B) =p(A) + p(B).
1. Teopema yMHOKEHUS
) . AB)=p(A) pa (B
BEPOSTHOCTEMN P(AB)=p(A) pa (B)
2. Teopema Cl0KEeHUs BEPOSITHOCTEMN
. A+ B) =p(A) + p(B) [ p(AB).
COBMECTHBIX COOBITHI p( ) =P(A) +p(B) - p(AB)
n
3. ®opmyna NOJIHOK BEPOSITHOCTH U (
' . A) = Bypgi (A
dopmyinsl Baiieca p - P(Bypsi (4)
i=
IKH-2 _
4. ®opmyna bepuynnu P, (k) = Ckp*q™* rneq=10p.
1 k—-np
5. ®opmyna Ilyaccona. JIokanbHas u po(k) ~ — o(x),x = —
MHTETpalibHas TeopeMbl MyaBpa— Ve 5 v
b 20e p(x) = —e*"/2
aruiaca Nz
bunomuansHOE pacrnpeaenexue,
6. IIpuMepbl TUCKPETHBIX
. Pacnpenenenue Ilyaccona, ['eomerpuyeckoe
CIIy4ailHbIX BEJIMYMH
pacnpeieneHue
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1. CoGbITHE HOCTOBEpHOE

CCJIU IPU BCCX HCIIBITAHUAX PACCMATPHUBACMOC
coOBITHE BCET/1a HACTYIAET

2. CobpbITHE CiTy4yaitHOE

€CJIA B PE3yJbTaTe UCIIBITAHUS COOBITHE
MOKET MOSBUTHCS WU HE MOSBUTHCS

3. BepositTHOCTBIO COOBITHS A
HA3bIBACTCSl OTHOLICHHE YMCIIa M
0J1arONpUATCTBYIOIINX ITOMY
COOBITHIO HCXOJIOB K OOIIEMY YHCITY
N PaBHOBO3MO>KHBIX HECOBMECTHBIX
AIIEMEHTAPHBIX UCXOJIOB HCITBITAHHSI
1 0003HavaeTcs

P(A)=m/n

YK-11
4. TlepecTaHOBKaMU Ha3bIBAIOT
KOMOHWHAITNH

COCTOAIMUE U3 OJJHUX U TCX KEC Pa3IMYHBIX
3JIEMCHTOB U OTINYAaIOUIUXCA TOJIBKO
HOPAIKOM ClIeJOBaHMs. Yucno Beex
BO3MOJXXHBIX IIEPECTAHOBOK M3 N PA3JIMYHBIX
3J€MEHTOB paBHO P n! n =.

5. CoyeTaHusIMH

Ha3bIBAaKOT KOM6I/IHaHI/II/I, COCTaBJICHHBIC U3 N
PA3JIMYIHBIX 3JIEMCHTOB I10 k , KOTOPBIC
OTJIMYAIOTCSI COCTABOM dJIeMEHTOB. Umnciio

BO3MOXXHBIX COYCT aHPII)'I n3 n pa3qume
n!

37eMeHTOB 110 k paBHO CF = e

6. JIuckpetHbie ciydaitHbIe
BEJTMYHMHBI — 3TO

CllydaiiHble BEJIMYUHBI, KOTOPbIE TPUHUMAIOT
He 00Jiee CYETHOTO MHOKECTBA OTJENIbHBIX
BO3MOKHBIX 3HAUEHUH C OMpe/IeTICHHBIMU
BEPOSITHOCTSIMHU.

Ilpakmuko-opuenmupoeannsie 3a0anus

Hudp
KOMIIeTeHIN
u

IIpakTHKO-OPHEHTHPOBAHHBbIE 3a1aHUA

IIpaBuibHbBI OTBET

IIKH-1

0,819

Hucno conHEeUHbIX JHEH B TOY s JaHHOM
MECTHOCTH SIBJISIETCS HOPMAJILHO paclpeieICHHOM
CIIy4allHOU BEJIMYMHOMU CO CPEJHUM 3HAYECHUEM 75
JTHeW u aucnepcuei 25 nueit. OnpenenuThb

BEPOATHOCTH TOT'O, UTO B CJICAYIOIIICM I'O4Y B HaHHOﬁ

MECTHOCTH OKaxkeTcs He meHee 70 u He OoJiee 85
COJIHEYHBIX THEH.

HopmaneHo pacnpeneneHHas ciydaiiHasi BEJIMYNHA
X nmeer MX =2 u DX = 0,09. Haiitu BeposiTHOCTB
TOr0, 4TO X IPUMET 3HAYEHHE, YIOBJIETBOPSIONIEE
HepaBeHCTBY 1,55 <X <2,3.

0,775

Haiitu BepoATHOCTB MoNaanusi HOPMaJIbHO
pacrnpeneneHHo ciayvaitHoil Beanuunsl JI' B
unTepsai (3, 10), ecnn MaTeMaTHYEeCKOE OXKUIaHHE
MX paBHo 6, a qucniepcust DX paBHa 9

~0,75
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BeposiTHOCTB TOTO, 4TO HayAayy BbIOpaHHAs J€Tajlb
OKa)KeTCsi OpaKOBAaHHOM, MTPH KaXI0H MpOBEpKe
ocTaercsi o1HOM u Toi xe u paBHa 0,02. OnpenenuTsb
BEPOATHOCTH TOTO, YTO cpenu S0 HayraJ BRIOpaHHBIX
JeTaneil OpakOBaHHBIX OKAXKETCsl MeHee 6.

=0,994

B nmaptun u3 10 neraneit 7 crangaptaeix. Haiitu
BEPOSITHOCTh, YTO Cpe/iu 6 B3ATHIX HayAady JeTaiei
4 craHapTHBIX

0.5

B niepBoii ypHe 3 GenbIX U 5 yepHbIX LIapOB, BO
BTOPOii 6 OenbIX U 4 YepHBIX MIapOB, B TPETheH |
Oenblii U 2 yepHbIX m1apa. bpocaroT urpanbHyro
kocTh. Ecnu Beimamaer 1 wim 2, To OepyT map u3
niepBoit ypHbl. Ecniu Bemmagaer 4, 5, 6, To 6epyt map
13 TpeTber ypHbl. HaliTh BEpOSTHOCTH TOTO, YTO
HayJia4y B3sIThIM IIap OKa)KeTCsl OEIIbIM

0.39

N3BectHO, uTo 5% Beex myxunH u 0,25% Bcex
KEHIIMH JanbToHUKHU. CiydyaliHO BBIOpaHHOE JIUIO
OKa3aJI0Ch MAbTOHUKOM. KakoBa BEpOsITHOCTB, UTO
9T0 OyJeT MyKUHHa

0.95

IMKH-2

H3BectHO, uTO 80% BCEro Ymncia N3roTaBIMBAECMBIX
3aBOJIOM M3JCIUHN SBIISTFOTCS U3JICTUSIMU TIEPBOTO
copra. [Ipuemiuk Hayran Beroupaet 200 u3genuid.
Uemy paBHA BEpPOATHOCTH TOTO, YTO CPEIN HUX
okaxetcst oT 110 no 160 uznenuii nepBoro copra?

=0,5

BeposTHOCTh HACTYIIIIEHUS COOBITHS A B KaX0M
ucnbiTanuu paBHa 0,4. Micrnonb3ys HEpaBEHCTBO
UYeOpImieBa, OIIEHUTH BEPOSITHOCTD TOTO, 4TO B 15
000 ucmpITaHUSIX OTKJIIOHEHHE OTHOCUTEIIBHOM
YaCTOTHI TTOSIBJICHUSI COOBITHS A OT €r0 BEPOSITHOCTH
HC npeB3oieT 1o abcomtoTHo# BemmumnHe 0,01.

>0,84

CKOJIBKO ClIeTyeT MPOBEPUTH ACTalICH, YTOOBI C
BEpPOSATHOCTHIO, He MeHbIIel 0,96, MOXKHO OBLIO
0KHJAaTh, YTO a0COJIFOTHAS BEIMYMHA OTKIOHCHHS
OTHOCHUTEJIBHOM YaCTOTHI TOJIHBIX JCTaJCH OT
BEPOSATHOCTH J€TalId OBITh TOHOM, paBHOM 0,98, He
npesbicut 0,027

> 1225

BeposTHOCTB TOTO, UTO pacxo 3JIEKTPOIHEPTUH B
MIPOJIOJIKEHHE OJHUX CYTOK HE MPEBBICUT
YCTaHOBJIEHHOW HOpMBI, paBHa p = 0,9 . Haiitu
BEPOSITHOCTH TOTO, UTO B OJIDKANIINE 5 CyTOK
pacxo/1 AMEKTPOIHEPTUH B T€UEHHUE 3 CYTOK HE
MIPEBBICUT HOPMBI

0,59049

B ypHe Haxoaarcs 99 uepHbIx 1 1 Oesnblii map.
IIpoussBoautcs 200 n3BieYeHN apa U3 ypHb,
IIPUYEM I0CIIE KaXJA0T0 U3BJICUECHHUS L1ap
BO3BPALIACTCS B YPHY, U IIapbl IEPEMEILINBAIOTCA.
HaiiTi BeposTHOCTB MOSIBIIEHUS HE MEHEE BYX
OeJbIX I1apOB.

0.59

YK-11

Jloxo bl J)KUTENeH ropoia UMEIOT MaTeMaTHYECKOe
oxxupanue 10 Toic. py0. U cpeaHee KBapaTUYecKoe
OTKJIOHEeHHE 2 ThIC. py0. (B Mecsn). Haiitu

0,9876.
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BEPOSITHOCTh TOT'0, 4TO cpeanuit noxon 100
CIIy4aifHO BBIOPAHHBIX KUTENECH COCTaBUT OT 9,5 /10
10,5 TBIC. PYO.

B pe3ynbpTaTe Ka)K10T0 BU3UTA CTPAXOBOTO areHTa
JIOTOBOP 3akiitouaercs ¢ BepositHocThio 0,1. Haiitu
HaWBEPOSTHEUIIIEE YHCIIO 3aAKITFOYEHHBIX JJOTOBOPOB
rocse 25 BUBHTOB.

CrpaxoBas komnanus 3akiatouniia 40000 1oroBopos.
BeposTHOCT CTPaxoBOTO ciydas 10 KaKIAOMY U3
HUX B TeueHHe roja cocrasiseT 2%. Haiitu

BEpPOSTHOCTH, UTO TAKUX CIIy4aeB OyJeT He Ooee
870.

0.9938

Kypc akmmu 3a 1eHb MOYKET MOJHATHCS Ha 1 MyHKT ¢
BepOSTHOCTBIO 50%, onmycTUThes Ha 1 MyHKT ¢
BepOsATHOCTHIO 30% ¥ 0CTaThCsi HEM3MEHHBIM C
BEpOSTHOCTHIO 20%.

Haiitn BEposATHOCTB TOTO, YTO 3a 5 THEN TOProB
KypC TIOJJHUMETCS Ha 2 MyHKTA.

0.17

CyrouHasi noTpeOHOCTb IEKTPOIHEPTHH B
HAaCEJIEHHOM ITYHKTE SBJSETCA CIyd4alHON
BEJIMYMHOM, MaTeEMaTHYECKOE OKHUJaHHE KOTOPOit
paBHo 3500 kBT 4, a nucnepcus cocrapisieT 2200
(xkB1-4)2. OuieHUTh BEPOSATHOCTD, YTO B ONMKaiiime
CYTKH PacxoJ JIEKTPOIHEPIHH B 3TOM HACEICHHOM
nyHkre 6yner ot 2500 mo 4500 kBT 4.

= 0,998

B 400 ucnbiTanusix bepHyiin BEpOSITHOCTh ycIiexa B
Ka)kJ0M UCIbITaHUM paBHa 0,8.

C nmomoristo HepaBeHCTBa UeOpleBa OIEeHUTh
BEPOSITHOCTh TOTO, UTO Pa3HULIA MEXK]LYy YHCIIOM
YCIIEXOB B 3TUX HCIIBITAHUSIX U CPEIHUM YHCIOM
ycnexoB Oyzaet MeHblie 20

0,9876

®upma uMeeT TpH UCTOYHUKA ITOCTaBKU
KoMIutekTyromux — pupmel A, B, C. Ha nomnto
¢bupmbl A npuxoautcs 50% obmiero oobema
nocraBok, B —30% u C — 20%. U3 npaktuku
W3BECTHO, YTO CPEAM MOCTABIAEMbIX pupmoit A
neraneit 10% OpakoBaHHbIX, pupmoii B — 5% u
¢bupmoii C — 6%. KakoBa BepoOsITHOCTb, YTO B3siTast
HayraJ JeTajlb OKaKeTCsl TOJHOM?

0.923

Tecmut

Hludp
KOMIIeTeHIIH
"

TecToBBIC 3a7aHUA

IIpaBuIbHBINA OTBET

IIKH-1

1. Kakoii onepanuu Haji COOBITHSIMU COOTBETCTBYET
pUCyHOK?
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a) A+B
b) 4
c) A-B
d) AB

2. Ecin B 9KkcriepuMeHTe BO3MOXHBI N AJIEMEHTAPHBIX
HCXOJIOB, a COOBITHE A HACTYMAET B pe3yibTaTe M u3
HUX, TO BEPOSITHOCTb COOBITHA 4 paBHA:

a) m/(n-mB

b) n/m

c) (n-m)/n

d) m/n

3. YTo HY>KHO IPUMEHUTB JIJISl BEIYUCIICHHS
BEPOSATHOCTH TOTO, 4YTO B 200 MOBTOPHBIX
HE3aBHUCHUMBIX HCTIBITAHUSIX COObITHE A TIpon3oiineT 60
pa3, eclii BEpOSITHOCTh COOBITHS A B OT/ICITLHOM
ncnertannn 0,47

a) Hurerpanbhyto Teopemy Jlammaca

b) ®opmyny beprymiu

c) ®dokampHyio Teopemy Jlamnaca

d) ®opmyny Ilyaccona

4. BeposSTHOCTH nosiBiieHUs coObITHs A B 20
MOBTOPHBIX HE3aBUCUMBIX HCTIBITAHUSX, TPOBOIUMBIX
no cxeme bepuymnu, pasna 0,85. Torna
MaTeMaTH4eCKOoe OKUIAHHUE YHCIIa TIOSBIICHUIN 3TOTO
COOBITHS paBHO:

a) 3

b) 2,55

c) 17

d) 16,15

5. Ciyuaiinasi BeIMYMHA pacipe/ielicHa pAaBHOMEPHO
Ha unrepsaie (0; 6). Toraa ee MaTeMaTHYECKOE
OKHIIaHWE | JIUCIIEPCHSI COOTBETCTBEHHO PABHBI:

a) 3u3

b) 4u4/3

c) 2u3

d) 3u2

6. ITociie BOCbMHU 3a€3710B aBTOMOOKIISI Ha
OTIPENICIICHHOW Tpacce ObUTH MOTYYCHBI CIICTYIONINE
3HAYEHUS €r0 MaKCUMAJIbHOM CKOpPOCTH (B M/C):

31; 41; 34; 40; 38; 35, 38, 39.
3HaueHUE HECMEICHHON OIICHKH MaKCUMAaJIbHOM
CKOPOCTH aBTOMOOMIJISI PaBHO:

a) 38
b) 31
c) 30
d) 37
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e) 33

7. IlpoBeneHo ueThipe usmepeHus (0e3
CHCTEMaTHUYECKHX OLTMOOK) HEKOTOPO CcirydaitHOU
BeJlnuuHEI (B MM): 3; 3; 9; 16. Torna HecmenienHas
OIICHKA MaTEMaTUYECKOTO 0’KM/IaHUS PaBHA:

a) 8

b) 7,75

c) 9

d) 9,5

8. I3 reHepanbHON COBOKYITHOCTHU M3BJICUEHA
BbIOOpKA 0OBema N= 50:

Xi 1 2 3 4

pi €1 9 8 7

Torma N1 paBeH:
a) 27
b) 10
c) 26
d) 50

9. HenpepriBHas cinydaiiHas BenudyuHa X 3aJaHa
dbyHKIIMEH pacnpeneneHus
F(x) = {0, x<3;x-—3, 3<x<4;1,

x >4
Uemy paBHA BEpOATHOCTH cOObITHsA 3,1 < X < 4,57
a) 0,3
b) 0,7
c) 0,9
d) 0,5

IIKH-2

1. WrpanpHas kocTh Opocaercs oauH pa3. Torma
BEPOSATHOCTh TOTO, YTO HAa BEPXHEH I'paHH
BBITAJIET 3 0YKa, paBHa!

a) 0.5
b) 0.1
c) 1/3
d) 1/6

2. B smuke 65 rogubix u 35 OpakOBaHHBIX JIeTajCH.
JocTratoT onHy nerans. Yemy paBHa BEpOSITHOCTD
TOTO, 4TO OHa OpaKOBaHHAs?

a) 0.65
b) 7/13
c) 05

d) 0.35

3. UrpanbHas kocTh OpocaeTcs 0OJIUH pas.
BeposTHOCTB TOTO, YTO MOSABUTCS OOJIee 5 0UKOB,
paBHa:

a) 1/2
b) 2/3
c) 1

d) 1/3
e) 1/6

4. CKOJIBKO Pa3JIMIHBIX BOCBMHU3HAYHbBIX YHUCCII,
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HAYMHAIOIIUXCS MUPPOH 3 U OKAaHUYUBAKOIIUXCS
udpoit 7, MOXKHO cocTaBuTh U3 udp 1, 2, 3, 4, 5,
6, 7, 8 ipu yCII0BUH, YTO Kakaast uugpa B
0003HaYCHUH YKClia BcTpeuaeTcs 1 pa3?

a) 8l/41

b) 6!

c) 61/412!

d) 6!/2!

e) 8!

Ecmu F(X) — ¢dynkuums pacnpenenenus, f(x) —
IUIOTHOCTb PaCIpeIeICHUs CIIy4YalHOU
BEJIMYUHBI X, TO:

a) f(x)=0,5-[F(x)-F(0)]

b) f(x)=F(x)—F(0)

c) f(X)=F!(x)

d) f0=/"" F()dx

Haunbonee o6mmm cirydaem 3akoHa OOJIBITHAX
YHCET SBIISIETCS TEOpeMa:

a) MyaBpa — Jlamnaca

b) Mapkosa

c) JlanyHoBa

d) YeOsbimieBa

BepostHocTs rogHoro uzaenus 0,5. Yemy
MPUOIMKEHHO PaBHA BEPOSITHOCTD, UTO B MAPTUH
n3 400 u3genuit YMciIo roJHBIX JEKUT B Mpeaenax
ot 180 mo 2207?

a) 0,5 - dQ2)

b) ®(2)

c) @(1,5)

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

e) 0,5 [D(L,5)+ D(1)]

Jlst BEIOOpKK 00beMa N = 12 BeIYMCIICHA
BeIOOpOuHas aucnepeus D = 132. Torna
HCIIpaBJIeHHas BRIOOpOYHas qucrepcus S? s
3TOM BBIOOPKHU PaBHA:

a) 120

b) 121

c) 150

d) 144

ITo xakoit popmyne onpeaensieTcs
MaTEeMaTHYECKOE 0KUAAHHUE CIIyYallHOU
BEJIMYMHBI X, paBHOMEPHO pacipeieeHHON Ha
otpeske [a, b]?

a) MX=(a+b)/12

b) MX=(atb)/2

c) MX=(b-a)/2

d) MX=(b-a)

10.

o xaxoit popmyIie onpenensercss AUCHePCust
CIIy4aiiHOM BEIUYMHBI X, pABHOMEPHO
pacrnpezneneHHol Ha oTpeske [, b]?

a) DX=(b-a)*/12
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b) DX=(b-a)2/2
¢) DX=(b-a)?
d) DX=(b-a)/2

YK-11

1. ToueuHas OIleHKa MaTEMAaTHYECKOTO OKUAHUS
HOpMaJIbHOTO pacnpezeneHus pasHa 11. Toraa ero
HWHTCpBaJIbHAA OLICHKA MOXCET UMCTh BU!

a) (10,1;11)

b) (10,1;10,8)

c) (11;11)9)

d) (10,1;11,9)

2. Toueunas OII€HKa MaTEeMaTHYCCKOI'O OXKUAaHUA
HOpMaJbHOTO pacnpezenenus pasHa 10. Toraa ero
HUHTCpBaJIbHAA OLICHKA MOXET UMCTH BU/:

a) (8,5;11,5)

b) (8,4;10)

c) (8,6;9,6)

d) (10;10,9)

3. BeposTHOCTBIO OLIMOKU IEPBOTO pojia Mpu
MIPOBEPKE CTATUCTUYECKUX TUIOTE3 HAa3bIBAETCS:
a) CcTerneHb CBOOOIBI
b) cratuctuka kpuTepus
C) MOIIHOCTb KpUTEpUS
d) ypoBEHb 3HAYUMOCTH

4. Jlana BeIOOpka o0bema N. Ecnu 3HaueHne mpu3Haka
y K&KJI0TO 3JICMEHTa BBIOOPKH YMEHBIIUTh Ha 7
SIUHMII, TO BEIOOPOYHAS TUCTICPCHS:

a) YBENUYHUTCS HA 7 CIUHHMIY

b) ymenbimTCS Ha 7 €MHMIL

C) yMeHbIIHTCA B 7 pa3

d) He uameHHTCSA

5. B pesynbrate 10 uzmepenuii HEKOTOPOU
(br3UYeCKOl BEIMYMHBI OJJHUM IpubopoM (6e3
MaTeMaTHYEeCKHUX MOTPELIHOCTEN) MOTyYeHbI
CIIeyIOIINe PEe3yIbTaThI:

92; 94; 100; 102; 104; 104; 105; 107; 110; 112.
Hecmemennas orieHka 3Toi BEIMYMHBI PaBHA:

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

6. @yHKUHUS paclpeaesieHUusl BEpOATHOCTEN
JIMCKPETHOM CIIy4alHOU BEJIMYUHBI X UMEET BUJL

F(x) = {0, x<3; 0.2, 3<x<4;06,
4<x<6; 1, x>6
Torna BepositHOCTh P(2 < X <5) paBHa:
a) 0.8
b) 0.6
c) 04
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d) 0.2
7. Pacnipenienenne TUCKPETHOM CIIy4ailHOM BEJIMYHHBI
3aJIaHO TAOJHIICH.

Xi 1 10 1!

pi 0,3 0,3 0,
Maremarudeckoe OXHNJaHUC PABHO! c

a) 11,3

b) 10,1

c) 93

d) 10,9

8. HenpepriBHas cinydaiiHas BenuurHa X 3a/1aHa
(dbyHKIIHMEH pacnipeneneHus
F(x) = {0, x<3;x—3 3<x<41,
x >4
Haiitu DX. a
a) 1/12
b) 1/4
c) 1/6
d) 1/3
9. HenpepriBHas cinydaiiHas BenudyuHa X 3aJaHa
dbyHKIIMEH pactpeaeneHus
MNKH-2 F(x) = {0, x<3;x-3, 3<x<4;1,
x >4

Haiitu MX. a
a) 3,5
b) 3,2
c) 38
d) 3,6

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

8.IlepeyeHb OCHOBHOI U JOMOJHUTEIbHON Y4eOHOH JIUTEPATYPbl, HEOOXOAMMOI /1151
OCBOEHMS TUCHUIINHBI
a) OCHOBHAasN

1. Kpewmep, H. III. Teopus BepoSITHOCTEN M MaTeMAaTHYECKasi CTATUCTUKA : YUEOHHK U
npaktukyMm aiis By30B / H. I1I. Kpemep. — 5-e u3z., mepepad. u non. — Mocksa : U3natenscTBO
FOpaiit, 2023. — 538 c. — (Boicmee obpazoBanne). — ISBN 978-5-534-10004-4. — Tekcr :
aMeKTpoHHBI  //  OOpazoBartenbHas  miarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/517540 (nata oopamenus: 12.01.2023).

2. Comnosees, B. W., AHanu3 1aHHBIX B 9KOHOMUKE: Teopus BEpOSITHOCTEH, TIPUKIIATHAS
CTaTHCTHKA, 00paboTKa u aHanmu3 naHHbIX B Microsoft Excel. : yueOnuk / B. Y. ConoBbeB. —
Mocksa : KnoPyc, 2023. — 497 c. — URL: https://book.ru/book/946789 (nata obOpaienus:
03.07.2024). — TeKcCT : 3JCKTPOHHBI.

3. I'me6os, B. U., AHanu3 gaHHbIX B dkoHOMHKe. COOpHHMK 3ama4. : yueOHuk / B. .
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I'nebos, C. 4. KpuBonanos. — Mocksa : KnoPyc, 2024. — 578 c¢. — ISBN 978-5-406-12582-3.
— URL: https://book.ru/book/952667 (nata oopamenus: 03.07.2024). — TekcT : 3ME€KTPOHHBIH.

0) T1OMOJTHUTEJIbHAS:

4. Makapos, C. W., Beiciias mareMarvka: MaTeMaTHYECKUW aHalu3 U JIMHEHHas
anrebpa : yueonoe nocooue / C. 1. Makapos. — Mocksa : KnoPyc, 2024. — 320 ¢. — ISBN 978-
5-406-13446-7. — URL: https://book.ru/book/954837 (nata obpamenus: 03.07.2024). — Texcr :
JJIEKTPOHHBIM.

5. TatapuukoB, O.B. Teopus BeposiTHOCTEM M MaTemMaTHuecKash CTaTUCTUKA JUJISt
skoHOMHUCTOB ([y1s1 6akanaBpoB) / O.B. Tarapuukos, E.B. IlIsen. - M.: KnoPyc, 2023. - 352 ¢c.—
Texct: HemocpeactBenHwlit. — To xe. - 2023. — OBC IOpaiir. - URL:
https://urait.ru/bcode/488573 (nata oopamierus: 12.01.2023). — TekcT : 2JIEKTPOHHBIA.

6. Xycuytaunos, P.ILI. Teopus BepositHocTeit: Yu. / P.IL. Xycuytaunos. - M.: Madpa-
M,. - 384 c. - Tekcr : HemnocpenctBeHHwii. - To xe. — 2021. - DBC Jlans. - URL:
https://e.lanbook.com/book/168507 (nata ooparenus: 12.01.2024). - TekcT : 3I€KTPOHHBIIA.

9.IlepevyeHnb pecypcoB HH(POPMALNMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «AHTEepHET),
HEO00XO0AUMBIX /ISl OCBOCHUS JUCUUIIUHbBI

1.  HudopmarmoHHO-00pa3oBaTenbHbli MopTad @OWHAHCOBOTO YHHUBEPCHUTETa IPHU
[IpaButennctBe Poccutickoit @enepanuu. http://portal.ufrf.ru/. 9.2. Caiit nemaprameHTa aHaim3a
JAHHBIX, IPUHATHUS pelieHui 1 GuHAHCOBBIX TexHoJorui. http://www.fa.ru/org/dep/findata/

2. DOnekTpoHHas 6ubimoreka @unancoBoro yHuBepcurtera (Ob) http://elib.fa.ru/
3. OnekrponHo-OnbmmoreyHast  cucrema  BOOK.RU  http://www.book.ru ~ 9.5.
DNEeKTPOHHO-OMOIMOTEUHasT  cucTeMa  «YHHBEpCHUTETCKass  OubimoTexa OHJIAMH»

http://biblioclub.ru/
4.  DuekTpoHHO-OMONMHMOTeYHas cucTemMa Znanium http://www.znanium.com

5. DneKTpoHHO-OubIMoTeuHas cucteMa n3gatensersa «FOPAUTy» https://www.biblio-
online.ru/
6. DNeKTpOHHO-0MOIMOTeHas cucTema u3aaTenbeTa «Jlansy https://e.lanbook.com/

7.  Jenomas ommaiiH-OmOnmoreka Alpina Digital http:/lib.alpinadigital.ru/ 9.10.
Hayunast snextponnas 6mbnuoreka eLibrary.ru http:/elibrary.ru 9.11. IIpoexT nemaprameHTa
Matpuunsiit kanskyssTop «MatCale» https://matcalc.ru/

8. Bpaunos A.B. Teopust BepoATHOCTEHM U MaTEMAaTHUUECKasi CTATUCTUKA [DIEKTPOHHBIM
pecypc]: yueonuk-npaktukym/ A.B. bpaunos [u ap.]. - Wbkesck: M3natensctBo « MKWy, 2016. -
414 c. — Pexxum pocryma: http://www.iprbookshop.ru/69368.html.

10.MeToan4yeckue yKazaHus 11 00y4AIOIIMXCH MO OCBOCHUIO TUCHUTLIHHBI

CamocTosdTenbHasi paboTa CTYAEHTOB MPOXOJUT B KOMIIBIOTEPHBIX Kilaccax. Opranuzanuu
CaMOCTOSITEIbHON PabOThI CIYKUT KaJCHAAPHO-TEMATUUYECKUI TUIaH U3Y4YEHUS IUCIUIUINHBL B
ATOM IUIaHE YyKa3aHa TEeMaTHWKa JIEKIUMHA WU NPAKTHYECKUX 3aHATHH. [IpakThueckne 3aHATHA
MpPOXOAST, Kak MpaBUiio, B HUHTEpakTUBHON ¢opme. HHTepakTuBHass Qopma — pelleHue
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1a00paTOPHBIX (MPAKTUYECKHUX) pa0OT MO TEMATUKE 3aHATUS B MaJIbIX Ipymnmnax (2-4 CTyleHTa) C
ucrnoiab3oBaHueM uHctpyMentapus «Jupyter Notebooky», «Wolfram Mathematica», «MATLABY.

11.I1lepeyeHb MHPOPMALMOHHBIX TEXHOJIOT U, HCIIOJIb3yEeMbIX IIPH OCYIIECTBJICHHHU
00pa30BaTEJBHOI0 NPOLECCA M0 JUCHHUILINHE, BKII0Yas Iepe4eHb He00X0AUMOro
NPOrpaMMHOro odecrnedyeHuss 1 MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KoMIIeKT JIMIIEH3UOHHOT'O MPOTrPAMMHOT0 00ECIICUEHHUS:

11.1.10C Astra Linux,

11.1.2LibreOffice,

11.1.3 AutuBupyc Kaspersky

11.2. CoBpemennbie ipodeccuoHatbHble 0a3bl JaHHBIX U MH()OPMAIIMOHHBIE CITPABOYHBIC
CUCTECMBI:

11.2.1. Madopmanmonno-npasoBas cuctema «Koncynprant [Tnrocy.

11.2.2. UadopmanrionHo-npaBoBas cuctema «I'apanry.

11.2.3. Dnexrponnas saumknoneaus: http://ru.wikipedia.org/wiki/Wiki

11.2.4. Cucrema xomiiekcHOro packpeitusi uapopmarmu «CKPUH» - http://www.skrin.ru/

11.3. CepTrduimpoBaHHbIE TPOrPAMMHBIC M allllapaTHBIC CPEJICTBA 3aIUTHl HH()OpPMAIUU
- HE TIPETYCMOTPCHBI.

11.4. DxonomeTpuueckuit maket «R» u uarepdeiic «RStudio».

11.5. bubnuotexu Python mis opranuzamnuu pabotsl B «Jupyter Notebooky.

11.6. [Tpunoxxenus c HCIIOJIb30BaHUEM «Wolfram Mathematica»
https://demonstrations.wolfram.com/

11.7. IIporpamma «MatCalc» https://matcalc.ru/

12.0nucanue MaTepuaabLHO-TEXHUYECKOM 0a3bl, HEOOX0AUMOM ISl OCYIIEeCTBJICHHUSA
o0pa3oBaTeIbHOIO NMpolecca no AUCUUIJINHE

KoMnbroTepHbIil KJIacC, OCHAIEHHBIA CHCTEMOM AUHAMHUYECKOTO MPOeUUpOBaHUs. [
OCBOCHUSI JUCHUIUIMHBI HEO0O0XO0auM KommbloTep. [IpH 3TOM BO3MOXKHO HCIIOJIb30BaHUE
KOMITBIOTEPOB B KOMITBIOTEPHBIX KJIACCAX YHUBEPCUTETA.

Bce n3ydaembie TEXHOIOTMU HOCTYITHBI HA IMYHBIX KOMIIBIOTEPAX CTYICHTOB.
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