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1. HawumMeHOBaHHe IMCUMILIMHBI

«Teopust BEpPOSITHOCTEN M MATEMATUYECKASI CTATUCTUKAY.
2. IlepeyeHb MJIAaHUPYEMBIX Pe3yJbTATOB OCBOCHHS 00pa30BaTe/IbHON NMPOrpaMMbl
(mepeyeHb KOMIIETEHUMH) € YKa3aHHEM HHAUKATOPOB HX /JOCTHKEHHMS M

IUVIAHMPYEMbIX Pe3yJIbTATOB O0yUEeHUs MO AUCHUIINHE

Kon HanmenoBa | UHauMKaTOPHI Pe3yiabTaTsl 00yyeHus: (yMeHHst
KOMINETEHI[UN | HUe TOCTHKEHU S 1 3HAHUS), COOTHECEHHBIE C
KOMIIETeHI[H | KOMIeTeHIHH HHIMKATOPAMH J0CTUKEHUS
" KOMIeTEeHI[HH

YK-4 (JInsa Cnoco6nocts | 1. Ucnionb3yet 3HaTh: OCHOBHBIE METO/IbI cOOpa
busnec- UCIIOJIb30BaT | OCHOBHBIE METOBI U U TIPEJICTABJICHUS JaHHBIX,
EH%OPMaT“Ka’ OIl |y CpEICTBA MOTY4CHUS, IPUMCHSIEMBIC B TCOPUHU

1 OBas o o
TpaH]Z (opmarms MPHUKIAHOE | MPEACTABICHUS, BEPOATHOCTEH U MaTeMaTHUECKON
yIIpaBIeHs MPOrPaMMHO | XpPaHEHUS U OOPabOTKH | CTATUCTHKE, BKIIOYAs MOAXOIBI K
6u3HECOM) e JAHHBIX. 00paboTKe CTaTUCTUYECKUX
YK-12 (Jina obecnieueHue JIaHHBIX.
busnec- IIPH PEIICHUH
HHpOpMATHKA; npodeccruoHa YMeTh: UCIOIb30BaTh
3eMIIeyCTPOICTBO U

: JBHBIX 33724 MPUKIATHOE TPOTPAMMHOE
kanactpsl; OI1
Lndpossie obecrieuenne aist coopa,
TEXHOJIOTHH B MPEJICTABICHUS U XpaHEHUS
YHpaBJICHUN CTaTUCTUYCCKUX JAHHBIX,
3CMCJIPHBIMA BKJIIOUAs CO3JaHUE U
pecypcamMu U 6
UCTIOJIb30BaHue 0a3 NaHHBIX IS
o0beKkTaMH
HEBHKHMOCTIH) XpaHEHUs IKCIIEPUMEHTATIbHBIX
pe3yiabTaToOB
2. leMoHcTpupyeT 3HaTh: OCHOBHBIC (DYHKITUU U
BJIQJICHUC BO3MOYKHOCTH

npodeCCUOHATILHBIMU | TPOGECCHOHATTBHBIX

MaKeTaMH MPUKIIATHBIX | IPOTPAMMHEBIX MTAKETOB,
MPOTPaMM. UCTIOJIB3YEMBIX JUIS aHAIIN3a
JAHHBIX B TEOPUH BEPOSTHOCTEH
u craructuke (Python).

YMeTh: NpuMeHATh QYHKIMU U
UHCTPYMEHTHI POTPAMMHBIX
IIaKEeTOB /ISl BHITIOJHEHHS
pacueToB, BU3yaIH3alli U
aHaJIM3a JaHHbBIX, BKIIIOYAs
pacueT BepOSTHOCTHBIX
XapaKTEPUCTHK U TIOCTPOCHHE
rpaduKOB pacrpeneneHuit

3. Beibupaer 3HATh: NPUHLHUIIEI BEIOOPA
HE00X0IMMOe MIPHUKJIATHOTO MPOTPAMMHOTO




MIPHUKIIATHOC
MPOrPaMMHOE
obOecrieyeHue B
3aBHCHMOCTH OT
pelaeMoii 3a1a4u.

oOecrieueHus IJIsl aHaanu3a
JaHHBIX, MOI{GJII/IpOBaHI/IH nu
CTaTHCTHYECKOrO aHaI13a B
3aBHCHMOCTH OT 3aIa4d

YMeThb: onpenensaTh NOAX0AsIee
porpaMMHOE OOecTieueHue JIIs
KOHKPETHBIX 3a71a4 B TEOPUU
BEPOATHOCTEH, TAKUX KaK
MpOBEpPKa TUIIOTE3,
pPEerpecCUOHHBIN aHAIHU3 WU
OLICHKA [1apaMETPOB
pacrpeeaeHuil

4. Ucnonb3yer
IPUKJIAJHOE
IIPOrpaMMHOE
obecrieueHue ais
peIICHUSA KOHKPECTHBIX
IPUKJIAIHBIX 3a/1a4.

3HaTBh: OCHOBHBIE TPUEMBbI
pelLeHHs MPUKIIAJAHBIX 33134 C
UCIIOJIb30BaHUEM TEOPUHU
BEPOSITHOCTEN U CTaTUCTUKH,
BKJIIOYasi MOJIEIMPOBAaHUE
CIIy4alHBIX SBJICHUI

YMerb IpUMEHATH IPOrpaMMHBbIE
WHCTPYMEHTHI JIJIs1 PELICHUS
MPaKTUYECKUX 3a/1a4, TAKUX KaK
OLICHKA BEPOSTHOCTHBIX
XapaKTEPUCTUK, TEHEPALIMS
CIIyYalHBIX BEJIMYUH U
MO/ICJINPOBAHUE BEPOSITHOCTHBIX
KCIIEPUMEHTOB

YK-10 (Jina

busnec-

nndopmaruka, OI1

Hudporas
TpaHchopMarus
yIIpaBICHUSA
OuzHECOM)

YK-1
(IIH;I busznec-
nHdopMaTHKa;

3eMIIeyCTPOICTBO U

CriocoOHOCTh
OCYIIECTBIIST
b IOMCK,
KPUTHUYCCKH
aHAITM3UPOBA
Th, 00001IaTE
u
CHUCTEMAaTU3HU
poBaTh
uHpopManu
10,
HCIIOJIB30BAT
b CUCTEMHBIN
ITOJIX O JIJIst
penieHus
[TOCTABJIEHHBI
X 3a7a4

Crnocoben
OCYLIECTBIIAT
b IIOUCK,
KPUTHYECKUI

1. Yetko onmchIBaeT
COCTaB " CTPYKTYPY
TpeOyeMBbIX TaHHBIX U
uHpOpMaLuy,
IPaMOTHO pean3yeT
npoLeccsl ux coopa,
00paboTKu 1
MHTEPIpETanu

3HATh: TUIIBI JaHHBIX U CTPYKTYP
UHPOPMALIUHU, KOTOPBIE
UCIIOJIb3YIOTCSL B TEOPUU
BEPOSITHOCTEW U MATEMATHYECKOU
CTaTHCTHKE, a TAKXKE METOMbI UX
cOopa u cucTeMaTU3aIu

YMersb: onuchIBaTh U
CTPYKTYypUPOBATh JaHHbIE,
UCIIOJIb30BATh TIOIXOISIIIHNE
MeTO/1bl cOopa u 00paboTKH
UH(OPMAITUHU B TIPUIIOKEHUSIX
TEOPUU BEPOSATHOCTEH, BKITFOUYAs
WHTEPIIPETAIMIO PE3YJIbTATOB HA
OCHOBE CTaTHCTUYECKOTO aHaTN3a

2. O0O0CHOBBIBAET
CYITHOCTh
IIPOUCXO/ISIIIETO,
BBISIBIISIET
3aKOHOMEPHOCTH,
MMOHUMAET TIPUPOJTY
BapraOeIbHOCTH

3HaTh: OCHOBHBIEC IPUHIIMIIBI
aHaJIM3a 3aKOHOMEPHOCTEN U
BapruabeIbHOCTH JaHHBIX, a
TaKKe METObI HICHTH(PUKALINN 1
MHTEPIPETALNN CITy4alHbIX
U3MEHEHUH B paMKax
BEPOATHOCTHON MOJIENIH.




kanactpsl; OI1
udpossie
TEXHOJIOTHH B
yIpaBlIeHUU
3eMENbHBIMU
pecypcamu u
00BEKTaMH)

aHaIu3 u
CHUHTE3
nHpopmaruu
, IPUMCHSTH
CHUCTEMHBIN
TTOJIXOJT JIJISt
penieHus
[TOCTABJIEHHBI
X 3aJ1a4

YMerhb: BbISIBIATH
3aKOHOMEPHOCTH B JaHHBIX,
UCTIONIB3Ysl METO/IbI TCOPUHU
BEPOSITHOCTEH U CTATUCTUKHU,
OOBSICHATH TIPUPOY HX
BaprabeIbHOCTH B KOHTEKCTE
peabHbBIX 331a4

3. ®opmynupyer
MIPU3HAK
KJIacCU(PUKALINH,
BBIJICIIIET
COOTBETCTBYIOIIUE EMY
TPYIIIIBI OJTHOPOIHBIX
«OOBEKTOBY,
UACHTUDUIHPYET
o011e CBOMCTBA
3JIEMEHTOB 3THUX TPYIIIL,
OLICHHUBAET MOJIHOTY
pe3yJIbTaToB
KJIacCU(PUKALINH,
[MOKa3bIBACT
MIPUKJIATHOE
Ha3HAYCHUE
KJIacCU(PUKAIIMOHHBIX

IpyIIL.

3HATB: IPUHIIUIIBI
KJIACCHU(PUKAIIMU ¥ TPYITUPOBKHU
JaHHBIX, METOBI BEIIEICHHS
OJIHOPOJIHBIX TPYIII, a TAK)Ke
KPUTEPHUH OIICHKHU MTOJTHOTHI
KJIACCU(PUKALINN B CTATHCTHUKE.

Ymers:

dbopMynupoBaTh MPU3HAKU AJIS
KJIAaCCU(PUKALINU JTAHHBIX,
BBIJICTISITH OJTHOPOJIHBIE TPYIIIIBI
00BEKTOB, UCIIONIb3Yys TEOPETUKO-
BEPOATHOCTHBIE METO/BI.




4. I'paMOTHO, JIOTUYHO,
apryMEHTHPOBAHO
dbopmupyer
COOCTBEHHBIC
CYXICHHS U OIICHKHU.
OtnuvaeT GaxTel OT
MHEHUM,
HMHTEpIpeTaui,
OLICHOK U T.1I. B
PacCy X ICHUSIX IPYTUX
Y4aCTHUKOB
JeSTEIILHOCTH.

3HaTh:

METO/bI KPUTHYECKOTO aHAIIN3a
nH(pOpMaInH, a TAaKKE CIIOCOOBI
pasnuueHus (HaKkToB,
UHTEpIpETAIU 1 MHCHHH B
CTaTUCTHYECKUX UCCIIETOBAHMSIX.

Ymernb:

dbopMHupOBaTh 00OCHOBAHHBIC
BBIBOJIBI HA OCHOBE aHAJIH3a
JIAHHBIX, OTJINYATh (PAKThI OT
CyOBEKTHUBHBIX OIICHOK U
UHTEPIPETANN, UCTIOB3YS
CHUCTEMHBII

5. ApryMeHTUPOBaHHO
Y JIOTUYHO
IIPEACTABIISIET CBOXO
TOYKY 3pEHUs
IIOCPEJICTBOM U Ha
OCHOBE CUCTEMHOTO
OTMCaHHS.

3HaTh:
B3aUMOCBS3b OCHOBHBIX MOHATUN
TEOPHUH BEPOATHOCTEH.

YMmeTh:

aHAJIM3UPOBATH PEATbHYIO
CUCTEMY 4epe3 BEPOSATHOCTHYIO
MOJICIIb.

3. MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM IPOrpaMMbl

Jucuurnnmuaa «Teopus BEpOATHOCTEM M MaTEMAaTHYECKas CTATUCTUKA SIBJISETCS
mucruuinHOW [{ukima MareMatuku W WH(QOPMATHKHM IO HAMPABICHHUSIM IOATOTOBKH
38.03.05 - busnec-unpopmaruka OIl "HudpoBas Tpanchopmanus yrpaBieHUs
omsnecoM"; 38.03.05 - busznec-unpopmaruka, 21.03.02 3emneycrpoiictBo u kaaacTpsl OI1
"ludpoBble TEXHOJOTMM B YIPABICHUU 3EMEIBHBIMH pecypcaMd H OO0bEKTaMu

HEJBIKUMOCTHU".

4. O0beM JUCUUIJIMHBI (MOAYJIs1) B 32a4E€THBIX €IMHUIIAX U B AKAJIEMUYECKHX Yacax ¢
Bbl/IeJIeHHEM 00beMa ayIUTOPHOM (JIeKIIMU, CEMUHAPBI) H CAMOCTOATEIbHON PadoThI

00yJarmuxcs

38.03.05 - busnec-unpopmaruka OIl "HudpoBas Tpanchopmaiusa yrpaBieHUs

ousznecom"

Taomuna 1.1



. Bcero Cemectp 2
Bup y4yeOHoii padoThl MO JMCUMILIHHE
(B 3/e 1 yacax) (B yacax)
OO0mas Tpya0éMKOCTb 1M CHUNIITUHBI 3/108 3/108
K 0 -
OHmaxKmuasa paboma 108 108
AyoumopHhuie 3anamus
Jlexyuu 16 16
Cemunapyl, npaxmuyeckue 3aHAMUs 34 34
CamocmosamenvHnas paboma 58 58

Bun Tekyiero KoHTpois

KonTponbnas pabora

KonTpomnbHas pabota

Bun npomexxyTouHO aTTecTanuu

3aueT

3aueTr

38.03.05 - buznec-undopmaruka, 21.03.02 3emneycrpoiictBo u kagactpsl OI1
"[udpoBbie TEXHOJOTUU B YIIPABICHUN 3€MEJIbHBIMU PECYPCAMU U 00bEKTaMU

HEJIBHUKUMOCTH"
TaOmuma 1.2
. Bcero Cemectp 3
Bup y4yeOHoii padoThl MO JMCUMILIHHE
(B 3/e m yacax) (B yacax)
OO0mas Tpya0éMKOCTb 1M CHUIITUHBI 3/108 3/108
K. 0 -
oHmaxkmuasa paboma 108 108
AyoumopHuie 3anamus
Jlexyuu 16 16
Cemunapyl, npaxmuyeckue 3aHAMuUs 34 34
CamocmosamenvHnas paboma 58 58

Bup Texyniero KoHTposist

KonTtponsHas pabora

KonTponbHas padota

Bun npomexxyTouHO# aTTecTanuu

DK3aMeH

DOK3aMeH

5. Copaep:kanve JUCUHMIIMHBI,

AMCHUIUVIMHBI ¢ YKa3aHUeM X 00beMOB (B aKaJleMHYEeCKHX 4aCcaX) U BUI0B Y4eOHBIX

3AHATHN

5.1. Conepkanue TUCUMIIIMHBI

CTPYKTYPHUPOBAHHOE

Yacrte 1 — Teopus BeposiTHOCTEH

nmo TtemMaM (pasaenam)

Pazges 1 — DiieMeHTapHAsA TeOpHUsi BEPOATHOCTEN

Tema 1. OcHOBbI KOMOMHATOPUKH. JJIEMEHTAPHbIE ONIPeAe/IeHUs BEPOSITHOCTEH




Beenenne B Teopuro BeposTHocTed. [IpaBuia ClOXKEHUS UM YMHOXEHUS.
bunomuanbabie  KO3QuIMEHTHI W WX cBoiicTBa. (OCHOBHBIE KOH(HUTyparuu
KOMOMHATOPUKHU: COYETaHUs, pa3MEUICHUs, NEepecTaHOBKU. VHTYyUTHBHBIE TOHATHUS
CIIy4aitHOTO COOBITHS M BeposATHOCTH. Kiaccmueckui crmocod mojcyeTa BEpOSTHOCTEH.
I'eomeTpuueckue BEpOSITHOCTH.

Tema 2. KoHeuHoe BEpOSITHOCTHOE IIPOCTPAHCTBO

KoHeuHoe mpocTpaHCTBO 3JeMEHTapHbBIX coObITHI. CiydailHOE COOBITHE Kak
MOJIMHO’XKECTBO B KOHEYHOM IIPOCTPAHCTBE OJJIEMEHTapHbIX coObITuH. Kiacc Bcex
MOJIMHOXKECTB ~ KOHEYHOTO  TMPOCTPAHCTBA  SJIEMEHTAPHBIX  COOBITUHA.  AKCHOMBI
BEPOSITHOCTH M BEPOSTHOCTHOE MPOCTPaHCTBO (Monens). CBoiicTBa BEpPOSTHOCTH
(MOHOTOHHOCTbB, (hOpMyJia BKJIIOUEHUH-UCKIIOUEHHUH, KOHEYHAas IMOJIyaJluTUBHOCTb).
Knaccuueckass mojenb Ha mnpuMmepe 3agauyd o0 OTCYTCTBUM HEMOJBHKHBIX TOYEK
CIIy4alHOU IIE€PECTaHOBKH.

Tema 3. Yc/i0BHBbIE BEPOSITHOCTH U HE3aBHCUMOCTb COOBITHI

YcnoBHBIE BEPOSATHOCTH. TeopemMa yYMHOXKEHHS BEpOATHOCTEN. PopMmysia MOJHOU
BepoaTHOCTH U (opmyibl baiieca. He3aBucumbie coObiTs. IlonapHas He3aBUCUMOCTb U
HE3aBHCUMOCTBH B COBOKYITHOCTH.

CxemMa TOBTOPHBIX HE3aBUCUMBIX HUcHbITaHuM (cxema bepnymim). IlocTtpoenue
Mojienu i cxembl bepnyin. @opmyna bepHymm.

Pa3nen 2 — Cayuaiinble BeJIMYUHBI M BEKTOPBI
Tema 4. BeposiTHOCTHOE IpOCTPaHCTBO (001Mid ciayuyaid). CiyyaiiHble BeJIUYUHbBI U
(GyHKkuuM pacupenesieHus.

Anre6pel n curma-anreOpsl. M3mepumoe mpoctpancTBo. KoHeuHo- M cueTHO-
aJIMTUBHBIE Mepbl Ha anreOpax. OOmiee ompeneaeHre BEPOSTHOCTHOTO MPOCTPAaHCTBA.
JlonmoaHUTENbHBIE ~ CBOMCTBAa  (KpPUTEpUH)  CUETHO-AJJUTUBHBIX  MEp:  CUETHas
NOJyaJlIUTUBHOCTh M HENpPEpPhIBHOCTh B HyJse. bopeneBckas curma-anreOpa Ha
BelecTBeHHON npsiMoi. CiyyaiiHas BenyrHa Kak u3Mepumasi (GyHKIUS Ha TPOCTPAHCTBE
AJIEMEHTapHBIX COOBITUH. Pacmpenenenue ciaydyailHOW BETUYHHBI KaK Mepa Ha MPSIMOM.
OyHKUMS pacnpesesieHuss Ciyd4ailHON BennyuHbl. CBOMCTBAa (YHKIMM pacrpeiesieHusl.

OCHOBHBIC YHCJIOBBIC XapaKTCPUCTUKHU CJ'Iy‘-IElfIHBIX BCINYHWH: MaTCMAaTUYCCKOC OXXHNAAaHUC,
7



MOMEHTBI, JUCIIEPCHS], CTAHAAPTHOE OTKJIOHEHUE, KBaHTWIN. CBOMCTBA MaTEMAaTHYECKOIO
0’KMJIAHUSA, JUCIIEPCHUN.

Tema 5. /IluckperHbie U a0COJIIOTHO-HENPEPbIBHbIE CJIy4aiiHbIC BeJIMYNHBI

HuckpetHas ciyyvaitHas BennunHa (J{CB) u ee 3akon pacnpenenenus. OyHkius ot
JUCKPETHON Ciy4yailHOM BENMYMHBI U apu(MeTHYecKue OmIepaluu HaJ JUCKPETHBIMU
clly4aiiHbIMM BenuuuHaMu. Hekoropele auckperHbie pacnpeaeneHus (bepnHymin,
OMHOMHUANBbHOE, PaBHOBEPOSTHOE, T'EOMETPUYECKOe,  IyacCOHOBCKoe).  [lpumep
HECTYIIEHYaTOM AUCKPETHON (PyHKIINU pacTpeaesieHusl.

MareMaTtnyeckoe 0OKuJaHue JUCKPETHOM CITydailHON BETMYMHBI U (DYHKIIMH OT HEe.

Ciy4aitapie BeKTOpbl. He3aBUCUMOCTD TUCKPETHBIX CIIy4alHbIX BEIUYUH. OyHKIIMA
pacrpeneneHus CIly4yalHOro BEKTOpa M €€ CBOWCTBa. PacnpeneneHue IUCKPETHOIO
CIIy4allHOTO BEKTOPA U €ro KOMIIOHEHT. UHCIIOBBIE XapaKTEPUCTUKH CIIyYalHOI'O BEKTOPA.
KoBapuauust u kosp¢puuuent koppensuuu. DyHKIMM OT OAHOM WM HECKOJBKHX
CJIy4aliHbIX BEITUYMH. ApU(MeTUYECKUE ONepaliiy HaJ| CTy4YallHbIMU BETUYMHAMU.

Mepa JleGera Ha BEIIECTBEHHON MPsSMOIl. AOCOIIOTHO HEMpPEpHIBHBIC CIIyYaiiHbIC
BenuuuHbel (HCB). CpoiictBa (yHkiuu pacrnpeaenenus u mioTHoctu. Hexoropeie AH
pacnpeneneHus (paBHOMEpPHOE Ha OTpE3Ke, IOKa3aTelbHOE, raMMa-pacipe/ieieHue,
HOpPMaJIbHOE, JIOTHOpMasbHoe, Kommn).

HopManbHOCTE CyMMBI HE3aBUCUMBIX HOPMAJIBHBIX CIIyYaWHBIX BEJIUYUH.

Maremarnueckoe OXXHJIAHUE W IUCTIEpCHUs aOCONMIOTHO HETPEPHIBHOW CITydaitHON
BEJIMYMHBL. MaTtemaruueckoe oOXujaaHue QYHKIMH OT aOCOJIOTHO HENpepbhIBHON
CIIy4allHOW BEJIUYMHBI.

Paszpnea 3. IlpeaesbHbie TeOpeMbl
Tema 6. Buabl cX0AUMOCTH M NpeieibHbIE TEOPeMbI

HepasencTtra Mapxkosa 51 YeOpiména. CxomumocTh CIIy4alHbIX
IIOCJICAOBATEIBHOCTEN 110 BEPOATHOCTH, IIOYTH HABEPHOE, B CPEAHEM U CpeaHEM
KBaJ[paTUYHOM, IO PACIIPEICIICHHUIO.

3akonbl O6ompmux yncen YeObrmesa u bepuymmm. Ycunennsiii 364 Konmoroposa.

HGHTpaJIBHaH npcacibHass TCOpEMa I HC3aBHUCHUMBIX OIWHAKOBO pPACIIPCACICHHBIX



cliaracMbix. Pojb HOPMAJIBHOI'O 3aKOHA B IIPUJIOKCHUAX TCOPpHUHU BGpOSITHOCTCﬁ. TeopeMa

Myagpa-Jlannaca u Teopema Ilyaccona nms cxemsl beprymm.

Yactb 2 — MaTeMaTHyecKasi CTAaTHCTHKA
Pazgen 1 — OueHku napameTpoB
Tema 7. Bb100po4HbBIii MeTO

OcHOBHBIC 3aJjayd MaTeMaTHYECKOM CTaTUCTUKH. BpIOOpKa, sMmupuueckoe
pacmpeneneHne W OMIOUPUYECKas  (QYHKIUS  paclpeiesiCHus, BBIOOPOYHBIE
XapaKTepUCTHKH, BapUallMOHHBIM psja. [ucrtorpamma. CXOAMMOCTh  BBIOOPOYHBIX
XapaKTEPHUCTHK K TEOPETHUYECKUM. MoaennpoBaHue BEIOOPOK M CpaBHEHHE BBIOOPOYHBIX
XapaKTePUCTHUK C TEOPETUUECKUMHU.

Hcnonb3oBaHue AJIEKTPOHHBIX TAOJIHIl U OMOIUOTEK numpy, scipy.stats, matplotlib,
statsmodels nisi MOJIETUPOBAHUSI BHIOOPOK, BBIYUCICHUS BHIOOPOYHBIX M TEOPETUUECKHUX
XapaKTePUCTHK U TTOCTPOCHUS AYMITUPUUECKON (PYHKIIMU paCIIPeICIICHUS U TUCTOTPAMMBI.

Tema 8. ToueuyHble OLIEHKH MAPAMETPOB pacinpeaeeHus

IlonsiTHe CTATUCTHUKHM, TOYCYHOM OIlCHKM. CBONWCTBA TOYCYHBIX OI[CHOK:
HECMEIICHHOCTh, AaCHUMITOTHYECKAs HECMECIIEHHOCTh, COCTOSTCILHOCTh, CHJIbHAs
COCTOSITEILHOCTh M aCUMIITOTHYECKasi HOpMaJIbHOCTh. HecMellieHHas OlleHKa JUCTIEPCHUU.
JlocTaTouHOE€  yCJIOBHUE  COCTOSITENBHOCTH.  COCTOSITEILHOCTh  ACUMMOTOTHYECKHU
HOPMAJIbHOM OIIEHKH.

Metonbpl  MOCTPOEHUS  TOYEYHBIX  OLEHOK. Meronq  MOMeHTOB. Meton

MaKCHMAJIbHOI'O HpaBIIOHOI[O6I/I}I.

5.2. Y4yeOHO-TEeMATHYECKUN IIJIAH

Ta0mura 2

TpyroémkocTs B yacax

KonTakTHas padora -
DopMbI TEKYLIET0
HaumeHoBaHue TeM AyautopHasi pa6oTa Camocro
KOHTPOJIsI
(pa3nenoB) Bcero 006 CemuHapsl, | ATeJIbHA
Jlex yCceBaeMoCTH
AUCUHMILINHBI ias, T MpaKTUIecK | s padora
B T.4U.: Ue 3aHATUs

Teopus BeposiTHOCTEH
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DnemMeHTapHasi TEOpHs

CamocTosTelIbHbIE

BEPOSTHOCTEH 39 19 3 14 20 pabotsl. Yuactue B
pellleHnH 3a1a4 Ha

CiydaiiHble BEJIMYUHBI MPaKTUICCKHUX

U BEKTOPBI 35 19 5 14 16 3aHATHSIX.
OO6cyxenue

[IpenenbHbie TEOPEMBI 12 2 2 - 10 PCLICHHBIX 3a/1a4.

MaremMaTHn4yecKasi CTAaTHCTHKA

CaMocCTOSTEIILHBIE
paboThl. YUacTue B
pENICHNH 33]1a4 Ha

OLEeHKH NapaMeTpoB 22 10 4 6 ]2 | MpaKTHECCKIX
3aHATHUSIX.
Ob6cyxnenue
PCILICHHBIX 33/1a4.
CornacHo

B nemnom mo 108 50 16 34 53 y4eOHOMY TUIaHY:

JMCIUTUTAHE KOHTPOJIbHBIC
paboThI

Hroro B % 46% | 32% 68% 54%

*00beM KOHTAaKTHOM paboThl B OYHO-3a0YHOI/3a0uHOl ¢dopMax oOyueHus u
WHANBUAYAIbHBIX Y4YEOHBIX IUIAHAX OMpPENEsieTCs] COOTBETCTBYIOIIUMU YUEOHBIMU

miaHaMu. Tembl, peaqu3yeMmble B BHUJE KOHTAKTHOM paOOThI, ONPENEIIOTCS
IIPETIOJaBaTEIIEM CaMOCTOSITEIIBLHO, HCXO U3 YPOBHS UX CII0KHOCTH.
5.3. Conep:kaHue CeMHHAPOB, MPAKTHYECKUX 3aHATHH
TaOmura 3
HaumeHnoBaHue TeM Ilepeyens BOnpocoB AJs 00CYKIeHHA HA ®opMbI IPOBeEIEHUS
(pa3nesioB) QM CHUIIIAHBI CeMHUHAPCKHUX, MPAKTUYECKUX 3aHATUSAX, 3aHATHH

peKoMeHyeMble HCTOYHUKH U3 pa3aesios 8,9
(Yxa3bIBaeTcsi pa3jies U NOPSIKOBbII HOMeP
HCTOYHHKA)

JJieMeHTapHasi Teopus
BEPOSATHOCTEM

OCHOBHBIE TIOHATHS KOMOWHATOPWKH: IMpaBUiia
CIOXKEHHS] W YMHOMEHHUS, COYETaHMS,
pa3MeleHus, IepecTaHOBKH.

Hcnonb3oBanue KoMOWHATOPHBIX (hopmyn mpu
KJIACCUYECKOM MOJICYETE BEPOATHOCTEM.
I'eomeTpuueckre BEpOSATHOCTH.

IIpocTpancTBO AJIEMEHTAPHBIX COOBITHH.
CnyyaliHoe cOOBITHE KaK IIOJIMHOKECTBO B
MIPOCTPAHCTBE AJIEMEHTAPHBIX COOBITHH.
Anrebpa cOObITHH. AKCHOMBI BEpPOSITHOCTH H
BEpPOATHOCTHOE  mpocTpaHcTBO.  CBolicTBa

-paboTa ¢ TEeKCTOM
JIEKITUH, pa30op BOMPOCOB
IO TeM€ 3aHSTHS;

-U3y4EHHE
PEKOMEHJOBAHHBIX K
3AHSTHIO JINTEPATYPHBIX
HCTOYHHKOB;
-IIOArOTOBKA K
CEMUHAPCKUM U
IIPaKTUYECKUM 3AHSITUM;

- BBIIIOJJHCHHUEC JOMAITHHUX
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BEPOSATHOCTH. ®dopmyna BKJIOYEHUH-
UCKITIOUeHNH. THIMKaTOpBl COOBITHIA.
VYcnoBHbIE BEpOATHOCTU. TeopeMa YMHOXKEHUS
BEpOATHOCTEN. POpMyJia TOJHOM BEPOSTHOCTH
u Qopmynsl baiieca. HezaBucumbie coOBITHS.
Cxema bepnymim.

Pexomenoyemvie ucmounuxu :(n.8.1, 8.2, 8.5,

9.1,9.2,9.4)

3aJaHuN

-paboTa ¢ TeKCTOM
JICKITUH, Pa300p BOIIPOCOB
MO TEME 3aHSITHS;

-U3y4YeHHe
PEKOMEHIOBAHHBIX K
3aHATHIO JTUTEPATYPHBIX
HCTOYHHKOB;

-IIOATOTOBKA K
CEMUHAPCKUM U
MMPAKTHUYCCKUM 3aHATUAM,

-BBITIOJTHEHNE JOMAIITHUX
3aJaHuN

Cay4aiinble BeJIUYMHBI U
BEKTOPbI

JluckpeTHbIe clTydaiiHbIe BEJINYMHBI.
Bbruncnenne  TUCKPETHBIX — paclpeeseHHN.
OCHOBHBIE ~ JMCKPETHBIE  pacHpeaeCHHUS.
3ajaud Ha  BBIYUCICHHE  BEPOSITHOCTEH.
I'padpuku JUCKPETHBIX byHKInl
pacnpenenenus. UYucioBble XapaKTEPHUCTUKU

JICB. Beruucienrne MaTeMaTHIECKUX OXKWTaHHI
u nucnepcuid JICB, nBymepusie JIC BekTOpBHI,
BBIYKCIICHUE MapPTUHAIBHBIX paclpeneieHui,
HE3aBUCUMOCTh, KOBapualus ¥ KO3()PHUIMEHT,
Koppensauui. MOMEHThI OCHOBHBIX AUCKPETHBIX
pactupenenenuit (bepHynnu, OuHOMHANBHOE,
F€OMETPUUYECKOE, TyaCCOHOBCKOE).

AOGCOTIOTHO HEMpPEepHIBHBIC cllydaiiHbIe
BEJIMYMHBL. 3a/1a4u Ha BBIYMCIICHHUE KOHCTAHTHI
IUIOTHOCTH, BEPOSITHOCTEH cOOBITUH, (DyHKUIMN
pacnpeneNieHuss 1o IUIOTHOCTH M HaoOOpOT.
Borunicnenue MOMEHTOB OCHOBHBIX a0COIOTHO-
HEIPEPHIBHBIX pacrpeencHuil (paBHOMEPHOE,
HOpMaJbHOE, IIOKa3aTenpHOoe). Brruucnenue
pacnpenenennii  GyHKIMHA OT  abCOIOTHO-
HENPEPBIBHBIX  CIY4YallHBIX  BEIUYHH U
BEKTOpOB.  DYHKIMM  OT  HE3aBHUCUMBIX
CITy4aifHbIX BEJIMYHH. Makcumymbl u
MUHHUMYMBI HE3aBUCHUMBIX CITy4alHBIX BEJIMYUH.
CBoiicTBa MOMEHTOB, KOBapHalluH,
Kod(uUIIeHTa KOPPEISAIUH.

Pexomenoyemvie ucmounuxu :(n.8.1, 8.2, 8.5,

9.1,9.2,9.4)

-paboTa ¢ TeKCTOM
JICKITUH, Pa300p BOIIPOCOB
MO TEME 3aHSITHS;

-U3y4YeHHe
PEKOMEHIOBaHHBIX K
3aHATHIO JTUTEPATYPHBIX
HCTOYHHKOB;

-IIOATOTOBKA K
CEMUHAPCKUM U
MPAKTUYCCKUM 3aHATUAM,

-BBITIOJTHEHHE JOMAIITHUX
3aJaHuN
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OuneHkn napameTpos

HccnenoBanue CBONCTB OLICHOK
(HECMENIEHHOCTD, COCTOSITEJIBHOCTD ).
MopenupoBaHue BEIOOPOK U CpaBHEHUE

BBIOOPOYHBIX XapaKTEepUCTUK c
TEOPETUYECKHMHU. Hcnonb3oBanue

DIIEKTPOHHBIX Tabmun, Python u Oubmmorex
numpy, scipy.stats, matplotlib, statsmodels nns

MOJICIINPOBAHUSA BBIOOPOK, BBIYMCIICHUS
BbIOOPOYHBIX U TEOPETHUECKUX XaPAKTEPUCTHUK,
IIOCTPOEHUS SMIIUPUYECKON byHKIAN

pacnpeneneHus U TUCTOTPaAMMBI.
MerTo1bl MOCTPOEHUSI TOYEUHBIX OLEHOK. MeTon
MOMEHTOB. Merton MaKCHMAaJIbHOTO
IPaBOIIOI00MSI.

Pexomenoyemvie ucmounuxu :(n.8.1, 8.2, 8.5,

9.1,9.2,9.4)

- pabota c TeKCTOM
JIEKITUH, pa300p BOMPOCOB
10 TEME 3aHSITHUS;

- W3y4YeHHe
PEKOMEHIOBAaHHBIX K
3aHSTHIO JINTEPATYPHBIX
HUCTOYHHKOB;

- IOATOTOBKA K
CEMUHAPCKAM 1
MPAKTHYECKAM 3aHATHIM;

- BBITIOJTHEHUEC JOMAIITHUX
3aJaHuN

6. Ilepeyenb y4eOHO-METOAMYECKOT0 O0ecleYeHUsl sl CAMOCTOATEILHOM PadoThI
00y4aroIuxXcs Mo JUCHUIJINHE

6.1. IlepeyeHb BONPOCOB, OTBOAUMBIX HA CAMOCTOSAITEJIbHOE OCBOCHHME AUCHUILINHBI,
(¢opMbI BHEAYAUTOPHOI CAMOCTOATEILHOH PA0OTHI

12
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Ilepeuens Bonpocos, ®opMbI BHEAYTUTOPHOM
OTBOJAMMBIX HA CaMOCTOAITEIbHOI padoThI

CaMOCTOATEC/IBHOC OCBOCHHC

HaumeHoBaHHE TEM
(pa3aesioB) AMCHUTIIAHBI

[IpoBepka cueTHOM
QITATUBHOCTH C
UCIOJIb30BaHUEM KPUTEPUEB
CoBMecTHBIC a0COTIOTHO- Pabota c TekcTom Jiekiuu, pazoop
HEMpPEepPHIBHBIC BOIIPOCOB U 33JIJaHUM 110 TEME 3aHATHS,

Cay4aiinble BeJIUYMHBI U
pacnpeziesieHrs, MHOTOMEPHOE | U3yYeHUE PEKOMEH0BAHHBIX K 3aHSITHIO

BEKTOpDI rayCCOBCKO€ paclpeelIeHue, | JUTEpaTypHBbIX UICTOYHHUKOB, IOATOTOBKA
rayCCOBOCTb JJUHEHHON Y HalKMCcaHue KOHTPOJIbHOM paboThI.
KOMOUHAIIMY KOMIIOHET
rayCCOBCKOI'0 BEKTOpa.
3azayu Ha peseIbHbIe Pabora ¢ TekcTom nekuuu, pazdoop
TEOPEMBI BOIIPOCOB U 3a/IaHUM 110 TEME 3aHITHS;
IIpenesabHbIe TEOpeMbl M3Yy4YEHHUE PEKOMEHIOBAHHBIX K 3aHATHIO

JIMTCPATYPHBIX UCTOYHUKOB, ITIOAT'OTOBKA
1 HAallMCaHUC KOHTpOHBHOﬁ pa6OTI>I.

HOHFOTOBKa JAaHHBIX IJIA
aHaJIM3a C UCIOJIb30BAaHUEM
oubnamorek numpy, pandas.
[TocTpoeHwue AIMUKa C yCaMH €
HCIIOJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHUI] 1
OmIIMOTEK Scipy.stats u

Pabota c TexcTom nekiuu, pazdoop
BOIIPOCOB M 33JJaHHIA TI0 TEME 3aHSTHS,
U3y4eHHE PEKOMEH/IOBAaHHBIX K 3aHSATHIO
JUTEPATypPHBIX HCTOYHUKOB, TIOJITOTOBKA
Y HalKMCaHue KOHTPOJIbHON paboThI.

OueHkn napameTpos

seaborn
poBepKa [TpoBepka rumnores o N3ydeHne pekoOMEeH/I0BaHHBIX K 3aHSTHIO
posep napaMerpax HOpMajabHOTO JUTEPATYPHBIX UICTOYHUKOB, ITOATOTOBKA
CTATUCTHYCCKUX THIIOTE3 .
pactpeesIeHus Y HAIMCAHNUE KOHTPOJBHON pabOTHI.

6.2. [lepeyeHb BONPOCOB, 3aJaHNIH, TeM JJIsl NOATOTOBKH K TEKYyIIeMY KOHTPOJIIO

OneHka 3HAaHUM CTYJEHTOB OCYLIECTBISIETCS B Oajulax C YYeTOM OIICHKH pPaldOThl B
ceMecTpe (BBIIIOJIHEHUE OOCYXACHHMS BOIPOCOB M TEM B COOTBETCTBUM C IUIAHAMHU
CEMHUHAPCKUX 3aHATUH; 00CYKICHHUE 3aTaHUI JJI1 CAMOCTOSITEIbHON paboThI; OMPOC CTYEHTOB
10 NPONAEHHOMY MaTepHally; y4acTUE B JUCKYCCHUSX MO MPOOJIEMHBIM TEMaM JUCUUIUINHBL

[TpoMexyTOUHBIN KOHTPOJIb TPOBOAUTCS B popme 3adera/Dk3aMeHa MO UTOTaM MOJIYJIA,
OLICHKM WTOTOBBIX 3HAHUM M B COOTBETCTBHM C KpurepusimMu (DHHAHCOBOIO YHHBEPCUTETA
peamsyeTcs CIeAyIomuM 00pa3oMm:

Ne Bujg oTyeTHOCTH banasl

1. PaGora B monyne 40

2. 3aueT / DK3aMeH 60
Htoro: 100
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®opMBbI TEeKylIero KOHTPOJIS yCIIeBAeMOCTH U UX 0a/llIbHASA OLleHKA

Ne DopMBbI TEKYLET0 KOHTPOJIA KosaunuectBo 6a/10B
l. AxTuBHas paboTa Ha CEMUHAPCKOM 3aHATUU 20
2. BrinorHeHNE KOHTPOIBHBIX PaboT 20

Htoro 40

IIpumepHbIii BADMAHT KOHTPOJILHON PadoThI

1. B maptuu u3 14 neraneit umeercst 7 crannapTHbeix. Haynauy otoOpansl 6 getaliei.
Haiigure BeposITHOCTB TOTO, UTO CpeAr OTOOPAHHBIX AeTaleill pOBHO 4 CTaHJAPTHBIX.

2. B xpyr paauyca 120 naynauy 6pocarorcs 2 Touku. Haiigure BEpOATHOCTB TOTO, YTO
paccTosiHue OT LIEHTpa Kpyra 10 Omkaiinie Touku Oyner He MeHblie 40.

3. BeposTHOCTB ITONIaaHus pHU OJHOM BbIcTpene B MullieHsb 0, 81. Haitaure BepossTHOCTH
XOTs1 ObI OJHOTO TONAJaHus MPU 3 BBICTpEax.

4. Jlerann, U3rOTOBJICHHBIE B LIEXE, MTOMATAOT K OJHOMY U3 2-X KOHTPOJIEPOB.
BepostHOCTB TOTO, 4TO A€Tainb NONanET K 1-My KoHTponEpy, paBHa 0, 3; ko 2-my — 0, 7.
BeposiTHOCTB TOTO, 4TO JeTanb OyAeT npu3HaHa CTaHaapTHOM 1-M KoHTpoaEpoMm paBHa 0,
95; 2-m xoHTpONEpPOM - 0, 98. M3roroBneHHas aetaib Mpy MpoBepKe OblIa Mpru3HaHa
cTa”aapTHOM. HailiuTe BEpOSITHOCTD TOTO, YTO 3TY JIETalb IPOBEPSIT 1-i KOHTPOJIED.

5. OTpe30K JUIMHBI 5 TOAENEH Ha JIBE YAaCTH JIJIUHBI 2 U 3 COOTBETCTBEHHO, 9 TOUEK
MOCJICTOBATEIHLHO OPOCAIOT CIIyIaifHBIM 00pa30M Ha ATOT OTpe30K. HaliauTe BEepOATHOCTH
TOTO, YTO KOJIMYECTBO TOYCK, IMOTMABIINX HA OTPE30K JUTMHBI 2, HE OyIeT paBHO 4.

KpnTeplm 0aJJILHOM OLCHKHU Pa3JIMIHbIX (l)OpM TEKYIIEro KOHTPOJISA YCIIEBAEMOCTH

Kpurepuu 6a15HOM OLIEHKH pa3IMuHbIX (POPM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
coJiepKaTcsi B COOTBETCTBYIOIIUX METOIMUYECKUX PEKOMEHIAIUAX Kadeapbl MATEMAaTUKU
Y aHaJIKM3a JaHHbBIX.

7. ®OoHA OUEHOYHBLIX CPEACTB /IS MPOBeJeHUS] NMPOMEKYTOUYHOH ATTeCTAUMHU
00y4aromuxcs Mo JMCUUIJINHE
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HCpG‘lGHB KOMHGTGHI_[I/II‘/JI C YKA3aHHCM HHIAHUKATOPOB HX OOCTHKCHHSA B IIPOLICCCC

OocBOeHUs1 00pa30BaTeNbHON MporpamMmbl coaepxutcs B m.2. «IlepeyeHb MiIaHUPyeMBbIX

pe3yJbTATOB OCBOCHHUSI 00pa30BaTeJIbHOM NMPOrpamMMbl (MepevYeHb KOMIIETCHUM) €

YKasaHue€M MHIAMKATOPOB HUX NOCTHKCHUA H IUNIAHUPYEMbBIX pPE3yJabTaToB oﬁyqemm

o JTUCHMUILINHE» .

TunoBbie KOHTPOJIbLHBIE 32IaHNSI MJIM MHBIE MATEPHAJIbI, HEOOX0AMMbIE JIJI OLIEHKH
UHIMKATOPOB JOCTHKEHHS KOMIIETEHUIMH, YMCHUUA U 3HAHUU

Tabauma 5
HanmenoBanue | HammenoBanue Pesynbrarsl TunoBele KOHTPOJIBHBIE 3a1aAHUS
KOMIIETEHIINH | WHAWKATOPOB o0y4YeHHs
TOCTHKEHUS ( yMeHHS U
KOMIIETEHIINU 3HaHUA),
COOTHECEHHBIE C
WH/INKAaTOpaMH
JOCTHKEHUS
KOMITCTEHIINH
YK-4 1. Hcnons3yer | 3HaTh: 1. KakoBbI CBOWICTBA SMITUPUIECKON PYHKINT
(s busnec- OCHOBHBIC OCHOBHBIC pacrpeneneHus’?
unpopmarura, OIL | yrerorpp U | MeTO/IbI cOopa u
Tpg{fgg;;iim CpeacTBa npencrasienust | 2. [loctpouTs sMnupudeckyro GyHKIINIO
yripaBeHus HOJY4CHUS, JTAHHBIX, pacripeiesieHust o BBIOOPKE TaHHBIX,
6U3HECOM) NPEJICTaBICHUS], | IPUMEHSIEMbIE B | UCIIOJb3Yys OMOINOTEKY
YK-12 XpaHeHUs U | TEOpUH statsmodels.distributions.empirical _distribution
(st busuec- 00paboTKH BeposiTHOCTEW U | (Python).
unhOpMATHKE; | apgyprx. MaTeMaTHYECKO
3eMiieycTpocTBO M
1 xazacTpsi; Ol i cTaTucTuke,
Lindpossre BKJTIOYAs
TEXHOJIOTUH B IoAX0dbI K
YynpaBeHuu obOpaboTke
3CMCIIbHBIMH CTATHCTHYECKHX
pecypcamu u JTAHHBIX.
00BEKTaMU
HEJBW)KUMOCTH)
CrnocoGHOCTh YMerb:
HUCIIOJIB30BaATh HUCIIOJIB30BaTh
MIPUKIAIHOE PUKIIaTHOE
MPOTPaMMHOE 1IPOrpaMMHOC
obOecrieyeHmue oOecrieueHue
IIpU  pEIICHUU st coopa,
npodeccruonanp NIPE/ICTABJICHUS
HBIX 3aJa4 H XpaHCHHA
CTaTUCTHYECKUX
JAHHBIX,
BKJTIOYAs
CO3/aHHE U
UCTIOJIb30BaHUE
0a3 JaHHBIX I
XpaHCHHSI
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AKCIIEPUMEHTAIIb
HBIX
pe3yinbTaToB

2.
JeMmoHCcTpHpyeT
BIIQJICHUE
npodeccuoHaNIbH
BIMH  TIAKeTaMH
MPUKIIATHBIX
porpamm.

3HaTh:
OCHOBHBIC
GYHKIIUHU |
BO3MOYKHOCTH
npoheccuoHab
HBIX
IPOTPaMMHBIX
MaKETOB,
UCTIOIB3YEMBIX
JUTS aHAITU3a
JTAHHBIX B
TEOPHUH
BEPOSATHOCTEN U
CTaTUCTHKE
(Python).

Ymers:
PUMEHSTh
GYHKIIUU |
UHCTPYMEHTHI
IPOTPaMMHBIX
MIAKETOB JIJIS
BBITIOJTHECHUS
pacyeTos,
BU3YaJIU3aIlUN U
aHam3a
JAaHHBIX,
BKJTIOYAsl pacyer
BEPOSTHOCTHBIX
XapaKTEPUCTHK
U TIOCTPOCHUE
rpadguKoB
pacnpeneneHui

1. Kakue QpyHKIMH UCTIONB3YIOTCS IS
BBIYHMCIICHHS OLICHOK pacIipeiesieHuit?

2. CopmupoBaTh BEIOOPKY JaHHBIX, KOTOPHIE
IPEATOJIararoTCs XU-KBaIpaT
pacrpeneéHHBIMU C HEU3BECTHBIM YUCIIOM
creneHeit cBo001bl. OLEHUTh BBIOOPOYHBIE
CpelHee U TUCTIEPCHUIO, UCTIONB3YS METO.
MaKCHMAJILHOTO MPaBIONIO00HS ISl OLIEHKU
apamMeTpoB.

3. Bribupaer
Heo0XoauMoe
MIPHUKIIATHOC
POrPaMMHOE
obecreucHue B
3aBUCUMOCTH  OT
petraemoit
3a7a4H.

3HaTh:
IIPUHIIAITBI
BBIOOpA
HPHUKJIATHOTO
IPOrPaMMHOTO
obecneyeHus
JUISL aHaJIn3a
JIAHHBIX,
MOJICTTUPOBAHUS
u
CTaTHCTHYECKOT
0 aHaju3a B
3aBHCUMOCTH OT

1. Kakue 6ubnmoreku Ajs BU3yainu3aluu
CTaTUCTHYECKUX JaHHBIX Hanboee
MONYJISIPHBI?

2. J1ns naHHOM BBEIOOPKU OLIEHUTH MapameTpa
HOPMAaJIbHOTO pacipeiesieHUs U MPOBEPUTH
TUIOTE3bI O HYJIEBOM 3HAUYEHUU CPETHETO.
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3aga4dun

Ymern:
ONPEAEIATh
noAXoAsIIee
MPOrPaAMMHOE
obecrieueHue
TSl KOHKPETHBIX
3a/1a4 B TEOPUU
BEPOSATHOCTEM,
TaKUX Kak
MpOBEpKa
TUIIOTE3,
PETPECCUOHHBIN
aHaJIU3 WiIn
OLICHKA
napameTpoB
pacnpeneeHui

4. Ucnonp3yer
IPUKIIATHOE
IpOrpaMMHOE
oOecrnieueHue 1is
peLeHus
KOHKPETHBIX
HPUKIIAJIHBIX
3aja4.

3HaTh:
OCHOBHBIE
IIPUEMBI
petieHus
MPUKIATHBIX
3az1a4 ¢
UCII0JIb30BaHUE
M TE€OpUH
BEPOSATHOCTEH U
CTaTUCTHUKH,
BKJIFOYAst
MOJIETUPOBAaHUE
CIIy4alHBIX
SABJICHUI

Ymernb
IPUMEHSTh
IPOrpaMMHbIE
UHCTPYMEHTHI
JUISL peLIeHUs
PaKTUYECKUX
3a/1a4, TaKUX Kak
OLIEHKa
BEPOATHOCTHBIX
XapaKTePUCTHK,
reHepanus
CIIy4alHBIX
BEJIMYUH U
MOJIEJIUPOBaHHE
BEPOATHOCTHBIX
9KCHEPUMEHTOB

1. KakoBbI TeOpeTHYECKHE€ OCHOBBI METO/IA
Mounrte-Kapno?

2. BbIuCIuTh NPUOIMKEHHO HHTETPaJl OT
3amanHoi pyHKMu MeTogoM MonTe-Kapsio.
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YK-10
(Jinst Busnec-
nndopmaruka, OI1

Hudporas
TpaHchopMaIHs
yIpaBJICHUS
OM3HECOM)

CnocoOHOCTh
OCYIIECTBIIATH
ITOMCK,
KPUTHYECKH
aHAJIM3UPOBATH,
0000111aTh "
CUCTEMATH3UPO
BaTh
UH(POPMALHIO,
HCIOJIL30BATh
CUCTEMHBIN
MOAXOJ IS
pelieHus
IMOCTABJIEHHBIX
3a7a4

YK-1
(Iins Busnec-
HHPOPMATHKA;

3eMiieyCcTpOCcTBO
u kagactpsel; OIT
Hudpossie

TCXHOJIOTUHU B
yIIpaBJICHUA
3CMCJIIbHBIMU
pecypcaMu u
00BEKTaMN)

Cnocoben
OCYIIECTBIISTh
MOWUCK,
KPUTHYECKUI
aHaIN3 U
CUHTE3
nHpopmanuu,
MIPUMCHSITH
CHUCTEMHBII
MOAXOJ 115t
pelieHus
MTOCTABIICHHBIX
3a/1a4

1. Yetko
OIIHCHIBAET
COCTaB H
CTPYKTYpPY
TpeOyeMbIX
JTAHHBIX
nHpopmaruu,
IpaMOTHO
peanusyer
IPOIIECCHI UX
coopa,
00paboTKH 1
UHTEPIpETAUN

3HaTh: TUIIBI
TAHHBIX U
CTPYKTYp
uHpOpMaLuy,
KOTOpBIE
UCTIOJNIB3YIOTCS B
Teopuun
BEPOSATHOCTEUN U
MaTeMaTHYeCKO
M CTaTHCTHUKE, a
TaK>Ke METOJIbI
ux coopa u
CUCTeMaTH3aI[1

Ymern:
OIIMCHIBAThH U
CTPYKTypUpOBAT
b JIAHHEIC,
UCIIOJIb30BaTh
IO IXOJISATITHE
METO/Ibl cOopa u
00paboTku
uHpopmaiuu B
TIPHJIOKEHUSIX
Teopuu
BEPOSATHOCTEM,
BKJIIOUast
WHTEPIIPETAIHIO
pe3ynbTaTOB HA
OCHOBE
CTaTHCTUYECKOT
0 aHanm3a

1. HazoBHTE OCHOBHBIE CBOICTBA pa3HbIX
THIIOB pacIpeneIeHAN

2. CoctaBuTh JIOTapU(HMUIECKYIO (PYHKIIHIO
IPaBAONoA00us I TapaMeTpa
pacnpenenenus [lyaccona

2. O00OCHOBBIBAET
CYIIHOCTb
MIPOUCXOJISAIIETO,
BBISBIISIET
3aKOHOMEPHOCTH,
[TOHUMAET
npupoay
Bapra0OeIbHOCTH

3HaTh:
OCHOBHEIE
TIPUHITAITBI
aHanuza
3aKOHOMEPHOCTE
Hu
BaprabeIbHOCTH
IaHHBIX, a
TaKK€ METO/IbI
UICHTU(DHUKAITIN
51
UHTEPIPETAINHI
CIIy4aHBIX
W3MEHEHHH B
paMkax
BEPOSATHOCTHOM
MOJICIIH.

YMmerh:

1. OOBsicHHUTE CYTh IEHTPATBHOMN MPENETbHOM
TEOpPEMbI

2. Jloka)kuTe aCUMITOTUYECKYIO
HOPMAaJIbHOCTH OIEHKH MaKCUMaJIbHOTO
npasaononoous g pacnpenenenus [lyaccona
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BBISIBIISITh
3aKOHOMEPHOCT
U B IaHHBIX,
UCTIOJNB3YS
METO/IbI TEOPUU
BEPOSATHOCTEUN U
CTaTUCTHKH, U
OOBSCHSITH
PUPOY MX
BaprabeIbHOCTH
B KOHTEKCTE
pPEaTBbHBIX 3a/1a4

3. ®opmynupyeT | 3HAThb: 1. Ha3Batb OCHOBHBIE pacIpeesICHHs
IPU3HAK HPUHIUIIBI BEPOSATHOCTEN U KJIaCCU(PHUIHUPOBATH UX 110
KjIaccu(uKanuy, | KIacCupUKamuy | KaKOMy-ITHOO MPU3HAKY
BBIJIEJIIET U TPYIIMPOBKHU
COOTBETCTBYIOIIHN | TAHHBIX, 2. BBIUUCIUTE pactpeielieHne CyMMBI ABYX
€ eMy I'pYIIIbI METO/IbI HE3aBUCHMBIX CIIy4alHbIX BEJIMUYHUH C
OJTHOPOJTHBIX BBIJICIICHUS TE€OMETPHUYECKUM PACTIPEACTICHUEM C
«0OBEKTOBY, OJTHOPOJTHBIX apaMeTpoM p.
UICHTU(PUIHUPYET | TPYIIL, a TAKKE
o011ye CBOMCTBA | KpUTEPUHU
DIIEMEHTOB 3TUX | OIICHKH
rpymni, HOJTHOTBI
OLICHUBAET KJaccu(puKanuu
HOJHOTY B CTaTUCTHKE.
pe3yabTaToB
Kj1accuukanuy, | YMerb:
MOKa3bIBACT ¢dbopmynupoBaTh
IPUKJIAJHOE HPU3HAKY 115
Ha3Ha4YeHHE KJaccu(puKanuu
KJacCU(UKALMOH | JaHHbIX,
HBIX TPYIIIL. BBIJICIISAT

OJTHOPOJIHbIE

TPYTIITBI

00BEKTOB,

UCTIONB3YS

TEOPETUKO-

BEPOSITHOCTHBIE

METO/IbI.
4. I'pamoTHO, 3HaTh: 1. Yro Takoe ypoBEHb 3HAUUMOCTH
JIOTHYHO, METO/IbI CTaTUCTHYECKOI0 KpUTepus?
apryMEHTHPOBAH | KPUTHYECKOTO
o (hopmupyer aHanu3a 2. [TpoBepuTh rUNOTE3y PABEHCTBO HYJIIO
COOCTBEHHBIE uHpopmanuy, a | K03 dumenTa KoppesIu ABYX BEIOOPOK,
CYXJIEHUS U TaKXe CocoObl | C/IeNaTh BbIBOA U OOBSCHUTH PE3yJIbTar.
OLICHKHU. pa3IMyYeHHS
Otnuuaet gaxThl | HaKkTOB,
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OT MHEHMH, MHTEPIPETALMI
WHTEpIpETalil, | M MHEHUH B
OILICHOK U T.1I. B CTaTUCTUYECKUX
pacCy)ICHHUSAX HCCIIEIOBAHUSIX.
APYrux
Y4aCTHHUKOB Ymers:
JeATEIbHOCTH. dbopmMupoBath

000CHOBaHHbIE

BBIBOJIbI Ha

OCHOBE aHAJIN3a

JTAHHBIX,

OTINYaTh (PAKTHI

oT

CyOBEKTHUBHBIX

OILICHOK 1

WHTEpIpeTaLui,

UCIIONIb3YsI

CHUCTEMHBII

OAXO0A U

CTaTUCTUYECKHE

METO/bI IS

000CHOBaHUS

peuIeHui.
5. 3HAaTH: 1. Kak B3auMocCBsi3aHbl QYHKIHS U TUIOTHOCTD
ApPryMEHTHpPOBaH | B3aUMOCBSI3b pacrpeienieHusi, BCeraa JIu CyIIeCTBYET Kaxaas
HO U JIOTHYHO OCHOBHBIX n3 Hux? [IpuBectu npumMepsl.
MPEJCTABIISIET MOHATHI TEOPUH
CBOIO TOUKY BEPOSITHOCTEH. 2. OnucaTh BEPOSITHOCTHYIO MOJENb CXEMBI C
3peHus JIBYMsI YPHAMH, COJICPKAILUMU Pa3InyHOE
MOCPEICTBOM U Ymers: KOJIMYECTBO 1IAPOB JIBYX LIBETOB, B KOTOPOU U
Ha OCHOBE AHATM3UPOBATE | ypHBI U APl BHYTPU KaXKJI0M YPHBI
CHUCTEMHOTO pealbHyo BbIOMpAIOTCS Hayaavy.
OITMCAHUSI. CHUCTEMY 1€PE3

BEPOSATHOCTHYIO

MOJIEJIb.

BBI6paB mapamMCTpbl CAaMOCTOATCIIBHO.
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IIpumepsnl NPAKTHKO-OPUEHTHPOBAHHBIX (CUTYANIMOHHBIX) 3a1aHUI

3ananue no teme Toueunsie oneHku B Excel u Python

1. B Excel cmomenupoBath BEIOOPKY M3 HOpMalbHOTO pacupesnenenus oobemom 2000,

2. BerancnauTh ciemyromniue BBIOOPOYHBIE XapaKTePUCTUKH: BEIOOPOYHOE CpeaHee,
CMEUIEHHYIO ¥ HECMEIICHHYIO BBIOOPOYHYIO JUCIEPCUIO, COOTBETCTBYIOLIUE UM

BBI60pO‘-IHBIG CTaHIAPTHBIC OTKIIOHCHUA, MCAWAHY, KBAPTHUIIN U KBAHTHUIIN YPOBHA 0.95 )




0.99 -- Tpems cnocobamu

a) UCTONb3ys cymMmmupoBaHue B Excel mo dopmynam u3 jgeKkiuu (TOJIBKO BEIOOPOUHBIS
MOMEHTHI)

6) ¢ momompo Gopmyn B Excel (pynkumun CP3HAY, JJUCILI, AUCILB.,
KBAPTWJIb.BKJI, [TPOLUEHTWUJIb.BKIJL.) B uem otnuuue JVCILI u JUCILB ?

B) BBI30BOM OMHCATEIbHON CTAaTUCTUKU (MeHIO: JlaHHbIe/ AHAU3 JaHHBIX/ONKcaTeIbHas
cTatucTuka. Eciii B MEHIO HET, TO MOAKITIOYUTS:
daitn/Ilapamerpe/Hanctpoiiku/ Y npasnenue -- HaacTpoiiku Excel -- [lepeiitu/[lakeT
aHaJIn3a)

3. CpaBHUTH BRIOOPOUYHBIE XapPAKTEPUCTUKU C COOTBETCTBYIOIIUMHU TEOPETUUECKUMU.

4. 3arpy3utb BeIOOpKY U3 Excel B Python.

5. IloBTOPHUTH 11.2. UCTIONB3YS QYHKIIUH IJIS1 HAXOXKICHUSI BRBIOOPOYHBIX XapaKTePUCTHK:
import numpy as np

from scipy import stats as sts

np.mean(), np.median(), np.var(), np.quantile()

sts.describe().variance

sts.scoreatpercentile()

6. TOBTOPHTH 11.3: HAUTH TEOPETHUECKHUE XapAKTEPUCTHKU 1 0)OPMHUTH CPAaBHEHUE B BU/IE
tabuibl pandas.DataFrame.

HoxymenTtarus: https://docs.scipy.org/doc/scipy/reference/generated/scipy.stats.norm.html
7. Moctpouts B Python rpadguku smnupuyeckoit (s n=10, 50, 200, 2000) u
TeopeTudeckor (QyHKUUMN pacrpeneaeHus], UCIOJIb3Ys METOT

statsmodels.distributions.empirical _distribution. ECDF

IIpuMepHBbIe BONPOCHI AJIA MOATOTOBKH K 3a4€Ty

1. OcHOBHBIE TOHATHSI KOMOMHATOPUKH

2. CBoiicTBa OMHOMHAIIBHBIX KO3 (HUIIUEHTOB.

3. Kitaccnueckuii cniocod mojcuera BeposTHOCTEM.
4. I'eomeTpryecKue BEPOSATHOCTH.

5. Koneunoe BCPOATHOCTHOC IIPOCTPAHCTBO.
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6. YCI0BHBIE BEPOSTHOCTH.

7. ®opmyiia YyMHOXKEHHS.

8. ®opMyJia MOJHON BEPOSTHOCTH

9. popmynnl baiieca.

10. He3aBucumsie coObiTus. [lonapHas He3aBUCUMOCTb U HE3aBUCUMOCTh B COBOKYITHOCTH.
11. Cxema MOBTOPHBIX HE3aBUCUMBIX HcTbITaHU (cxema bepnymnn). ®opmyna bepnyu.
12. AnreOpsl 1 curMa-anreopbl COOBITHI, H3MEPUMOE MMPOCTPAHCTRBO.

13. KoHeuHo- 1 cueTHO-aJyTMTUBHBIC MEPHI Ha anreope.

14. BeposTHOCTHOE TPOCTPAHCTBO (OOIIMIA CITydaid).

15. bopeneBckas curma-ajireopa Ha mpsiMOil.

15. Cinyyalinble BEJIMYUHBI.

16. dynkuus pacnpeaeneHus cirydaiiHoi BennauHbl. CBOMCTBA PYHKIIMH pacTpeeieHusI.

17. Cny4aitneiii BekTop. HezaBucUMOCTh CydalHbIX BeIMYUH. DYHKIMU OT OJHON WIIU
HECKOJIBKMX CIIyYalHBIX BEJINYUH.

18. Apudmernyeckue onepanuu Hajl CIy4YalHbIMU BEIUYHMHAMM.

19. luckperHas ciyyvaitnas BeanunHa (JICB) u ee 3axkoH pacnpeseneHus.

20. @yHKUUSA OT JUCKPETHOM CIy4allHOW BETWYMHBI U apU(PMETHUYECKUE ONepalud Hal
JVICKPETHBIMH CIIyYalHBIMH BEJIMYMHAMU.

21. OCHOBHBIE YHCJIOBBIE XapaKTEPUCTUKH TUCKPETHBIX CIIyYalHBIX BEJIMYMH U BEKTOPOB:

MaTeMaTUYECKOE OXUIAHUE, IUCIIEPCHs, CTaHAAPTHOE OTKJIOHEHWE, KOBAapHalUsi U
KOA(DPUITUEHT KOppESAIUn.

22. Marematudeckoe 0>kuJIaHue PYHKIMH OT TUCKPETHON CIIy4aiiHON BEJIUYUHBI.

23. CaoiicTBa MaTEMaTUYECKOI0 OXXHUIAHMS, TUCIEPCUHU, KOBapualuuu U Kod(dduimenTa
KOPPEJALUH.

24. HekoTopble JUCKpETHbIE pacHpeneiaceHuss (paBHOBEPOSTHOE, OHHOMHAIBHOE,
IIyaCCOHOBCKOE, TEOMETPUUYECKOE), BEIUUCICHUE YUCIIOBBIX XapaKTEPUCTHUK.

25. HempepbiBHBIE U aOCOJIOTHO HEMpEphIBHBIC CllydaliHble BeanduHbl. (CBOHCTBa
(GYHKITUH TIIOTHOCTH.

26. MareMatudeckoe OKUJaHHE W JAHUCIEPCHs aOCOJIOTHO HENPEPHIBHOW CilydailHON

BCJIIMYMHBI.
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27. Maremaruueckoe oxugaHue (YHKIMH OT aOCONIOTHO HEMPEPHIBHOM CiydaitHOM
BEJIMYMHBI.

28. PaBHOMEpHOE paclpeesIeHue CIIy9aiiHON BETMYMHBI Ha OTPE3KE.

29. Iloka3atenbHOE (IKCIIOHEHIMATBHOE) PacHpeIeICHUE CIIyYailHOW BETMYUHBI

30. HopmanbHbIi 3aKOH pacnpeAcieHus CIy4ailHOW BETUYUHBI.

31. 'amma-pacnpeneneHue

32. Pacnpenenenue Kommu

33. Pacmipenenenue QyHKIIMI OT CIIy4yalHBIX BEJIMYUH U BEKTOPOB C a0COJIFOTHO-
HETIPEPBIBHBIM PacIpeeIeHuEM

34. HopManpHOCTb CyMMBI HE3aBUCUMBIX HOPMAJIBHBIX CIIyYalHBIX BEJINYMH.

35. HepaBenctBa MapkoBa u UeOniiieBa.

36. Buapl cCXOOMMOCTH CIIyYallHOM MOCIIEI0BATEIbHOCTH

37. 3axon Oonbiux unceln. Teopema YeOwimena. 3bY B hopme bepaysim.

38. llenTpanbHas mOpenesibHash TeOpeMa s OJWHAKOBO PACIPEIECICHHBIX ClIaraeMbiX.
Teopema MyaBpa-Jlamnaca.

39. Teopema IlyaccoHa.

40. OcHOBHBIE 33Ja91 MAaTEMAaTHYECKON CTAaTUCTHUKMU.

41. IlonsiTne BEIOOPKH.

42. Dmnupuueckas GyHKIUS pacipeiesieHus TUCTorpaMma.

42. BpiOOpoYHBIE XapaKTEPUCTHKH KaK YHCIIOBBIE XapaKTEPUCTUKH SMIIUPHUECKOTO
pacrpeneneHus.

43. IloHsITHE CTaTUCTUK, OPSIAKOBBIE CTATUCTUKU, BAPUAITMOHHBIN PSII.

44. ToueuHble OLIEHKU MTAPAMETPOB PACTIPEACICHUN

45. CpoiicTBa TOYEYHBIX OLEHOK: COCTOSITEIIBHOCTh, CHJIBHAs COCTOSTEIBHOCTD,
HECMEIIEHHOCTD, aCUMIITOTUYECKAsE HOPMAJIbHOCTb.

46. MeTonbl TOCTPOEHUS TOUEYHBIX OLICHOK. METOJ MOMEHTOB.

46. MeToa MakCUMaJIbHOTO TPABIOTIOA00MS.

IIpumep IK3aMeHALMOHHOTO OHJIeTa

®enepanbHOe rocyIapcTBeHHOe 00pa3oBaTe/lbHOE OI0ZKeTHOe yUpeKIeHue
Broicuiero oopasoBanus
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«®AHAHCOBBI YHUBEPCUTET IIPU IPABUTEJILCTBE
POCCUMCKOM ®EJEPALIAN»
(PuHaHCOBDBIT YHHBEPCHUTET)

Kadenpa maremaTiku n aHaian3a JaHHBIX
Jucrtuminza: « Teopust BEpOSITHOCTEH M MaTeMaTHYECKasi CTATHCTHKA
@akynpreT HHPOPMAITMOHHBIX TEXHOJIOTUH U aHATTN3a OOJIBIINX TaHHBIX
®opma o0yuyeHus: ogHas
Hanpasnenue noarorosku: 38.03.05 - busnec-undopmaruka, 21.03.02 3emieycTpoicTBO U KalacTpbl

OIl "LudpoBbie TEXHOIOTHH B YIIPABICHUHU 3€MEIBHBIMU pECypcaMi U 00beKTaMH HEABUKUMOCTH"

VYueOnsiit 2025-2026 rox 3 cemecTp

1. [IpeanoskeHrne UHBECTOPY COACPKUT 7 KOHTPAKTOB Thma A, 5 KoHTpakToB THma B u 9
KOHTpakToB Thna C. BepoATHOCTh TOrO, YTO KOHTPAaKT MpUHECET YOBITOK, paBHa (.18 —
s tuna A, 0.3 — g tuna B u 0.91 — g1 tuna C. Haitgute BepositHocTs P1 Toro, 4to
CIIy4aifHO BBIOpAHHBIN MHBECTOPOM KOHTPAKT OKa)XXeTcsl yObITOUHbIM. KakoBa mpu 3TOM
BEpPOSTHOCTh P2 TOr0, 4YTO BEIOPAHHBIN YOBITOUHBIN KOHTPAKT umen tui C.

2. @yHKIUs TIOTHOCTH f(X) HEMPEPHIBHOM CITydaifHOW BETUYHHBI X HMEET BU/T
Cx?, x € [0,9]
f — { ) )
®=1V0,x ¢ [0,9]

Haiitu koncranty C u matematudeckoe oxunanue E(X).

3. BeposiTHOCTh OLIMOOYHOTO CpadaThIBaHUs KaXKAOT0 OTEIBHOIO JaTuynKa
curHanu3auuu cocrasiger 0.059. Haiinure BepostHOCTh P ommmbo4yHoro cpabarsiBaHus
50 natunkoB u3 900 ycTaHOBIICHHBIX.

4. X = (X4, ... X,,) BbIOOpKa M3 paBHOMepHoro pacmupenenenus U[0,0]. Haiitu ouenky
napaMmerpa 6, UCIoJib3yss MOMEHTBI TPETHET0 MOPSAKA.
Berancnuts ee B ciayyae X = (1,2,3,4)8.

MeToanuyecKue MaTepuaJbl, ONpeaesie Mpoueaypbl OeHUBAHNS 3HAHUI,
YMEHUI U HABBIKOB
[Tpukas ot 01.10.2024 No2187/0 «O06 yTBepxkaeHuu [lonoxxeHus: 0 MpOBEIEHUN TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAIIMHM CTYIAEHTOB, OOYYArOIIUXCS TIO
o0pa3oBaTeabLHBIM MIPOrPaMMaM BBICIIIET0 00pa3oBaHus B DUHAHCOBOM YHUBEPCHUTETE

8. IlepeyeHb OCHOBHOW M IONOJHUTEIbHOI y4eOHOI JJuTepaTypbl, HeO0X0AUMOM 1151
OCBOCHUS JUCIHUIIMHBI

OcHoBHas quTEpaTypa:
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1. Jlebenme A. B., ®aneeBa JI. H. Teopust BeposTHOCTEH M MaTeMaTH4ecKas
cTaTUCTHKA: yueOHUK (4-¢ m3manue)/ A. B. Jlebenes, JI. H ®daneesa. Ilox pen. A. B.
JlebeneBa. U3n. 4-e, mepepad. wm gom. — M. 2018. — 480 .
URL:https://istina.msu.ru/publications/book/120811137/

2. ConoBeeB B. WM. Ananu3 paHHeIX B HKOHOMHKE: Teopus BEpOSITHOCTEH,
MpUKJIagHasl CTATUCTUKA, 00paboTKa U BU3yanu3aius naHHbIX B Microsoft Excel: yueOHuk
/ B.1. ComoBbeB. — MockBa: KHOPYC, 2019. — 498 ¢.— (bakamaBpwuar).
JlonoJIHUTeIbHAS JINTepaTypa:

3. Iupses A.H. BepositHocTh-1: u3n. 7-e, crepeotr. — M.: MITHMO, 2021, 552c.

4. I'mypman B. E. Teopust BeposiTHOCTEM M MaTeMaTH4eCKas CTaTUCTUKA: yuyeOHOe
nocobue — Mockaa : FOpaiit, 2011 - 479c. — Tekcr: HenocpeacTBeHHblil. — To xe. - 2022.
— OBC HOpaiir. - URL: https://urait.ru/bcode/488573 (mara obpamenus: 11.01.2022).. —
TekcT : 3JIeKTPOHHBIN

5. COopHHK 3amad IO TEOPUHU BEPOSATHOCTECH, MAaTEeMAaTHYECKOW CTAaTUCTUKE U
TEOpHUH CIydalHbIX (QyHKIMI: yueOHOe mocodue / mox pen. A. A. CpemnukoBa - CaHKT-
[letepOypr : Jlanb, 2013. - 446 c. - Tekct : HemocpencTBeHHsI. - To xe. — 2021. - ObBC
Jlanb. - URL: https://e.lanbook.com/book/168507 (nata obpamenus: 11.01.2022). - Teker :

AJIEKTPOHHBIN.

9. IlepeueHn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOU ceTH « UHTEepHETY,
HEeO0XOAMMBIX /IJI51 OCBOCHUS M CHUIIMHBI

1. DOnexrponnas 6ubauorexa @uHancoBoro ynusepcurera (3b) http://elib.fa.ru/

2. DOnextponHo-6mbanoreuynas cucrema BOOK.RU http://www.book.ru

3. DnekTpoHHO-OMONMHMOTEUHas cucrteMa «YHuBepcuteTckas Ombmmoreka OHJIAWH»

http://biblioclub.ru/

4.  DnekTpoHHO-OMOMMOTEeYHas cucTemMa Znanium http://www.znanium.com

5. DIeKTpoHHO-OHONIHOTeuHas cucTeMa u3aatenscrea «<FOPAW T https://urait.ru/

6. 3JI€KTpOHHO-6I/I6JII/IOT€LIHaH CHCTCMa n31aTcJIbCTBA HpOCHeKT

http://ebs.prospekt.org/books

7.  DHIekTpoHHO-OMOIMOTEYHAs cUucTeMa u3narenbeTBa «Jlanby https://e.lanbook.com/
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8. Hayunas snexrponnas oubnaunoreka elLibrary.ru http://elibrary.ru

9. HammonanpHas 37eKTpoHHAs OMOIMOTEKa http://H306.pd/

10. BBGIIGHI/IG B CTaTUCTHUKY U IIPOBCPKY I'MIIOTEC3

https://stepik.org/course/204287/promo?search=5768650962

10. MeToanyeckue ykazaHus AJs 00y4aOIIUXCH M0 OCBOCHUIO U CHMILIMHBI

CryaeHTam npu NOATOTOBKE CIEIYET HCIOJIb30BATh HOPMATUBHBIE JTOKYMEHTBI
@UHAHCOBOr0 YHHBEpcHUTETa, MeToIUYecKre PEeKOMEHJAlMU MO0 [UIAHWUPOBAHUIO U
OpraHM3aly BHEAYAUTOPHON CaMOCTOSITENIbHOM padOThl CTYyA€HTOB IO 00pa30BaTEIbHBIM
nporpaMMaM OakanmaBpuata M MarucrpaTypsl B (DUHAHCOBOM  YHUBEPCHUTETE,
yTBepKAeHHbIe npukazoM @unyHuBepcurera oT 11.05.2021 r. Ne 1040 (cMm. cailt
@uUHAHCOBOr0 YHMBEPCUTETA: HA IVIaBHOM cTpaHule pasnen «Ham yHuBepcurer»; naiee
«Enunas  mpaBoBas  0aza  (DuUHYHUBEpPCHTETa»), HCIOIB30BaTh  METOAUYECKUE
pEeKOMeHAaIuu Kadeapsl.
CaMmocrosiTenbHast paboTa CTYyZJEHTOB MPOXOJAUT AayJUTOPHO U  BHEAYAUTOPHO.
Opranuzaiiuu  CaMOCTOATEIBHOW pPal0OTHl CIYXKUT KaJICHIAPHO-TEMATUYECKUI TIIaH
U3y4eHUsl AUCIUIUIMHBL. B 3TOM IIaHe ykKa3aHa TeMaTUKA JIEKUUA W NPAKTUYECKUX
3aHATUMN.

[Ipn mOATOTOBKE K JEKIUU Ie7eco00pa3Ho MPeaBAPUTEIHLHO TTO3HAKOMHUTHCS C €€
COJIEp’)KaHUEM [0 PEKOMEHJOBAHHBIM HCTOYHHKAM U BBIJEIUTH HaubOoiee TpyAHbIE
BOIIpochl. Bo Bpems jekuuid clieqyeT KOHCIEKTHPOBaTh cojepkanue Jyekuuu. [locne
3aHATUN CJIEAYEeT MPOBECTH PabOTy C KOHCIEKTOM: OTPEIAKTUPOBATH 3alHUCH, 0(OPMUTH
KoHcnekT. [Tpu odopmiiennn nenecooOpa3zHo BBIIEIATH CHELMATBHBIM 00pa30M Ha3BaHUS
TeM U (HOPMYIHPOBKHA BOIIPOCOB, OCHOBHBIC OMNpENEICHUSA, (POPMYITHPOBKH TEOpEM U
npuMepbl. CrenaHHblE 3alUCH HY)XHO CONOCTaBUTh C Y4YEOHHKaMH U Y4YEOHBIMU
OCOOMSIMH U B CIIy4ae pacX0xkICHUN MPOKOHCYIbTUPOBATHCS C MPENOaBATEIEM.

Memoouueckue yKazanusa no npoeedeHuI0 NPaKmudecKux 3aHAmuil

[Io cTpykType mnpakTU4YeCKuEe 3aHSATHs CIEIyeT pas3AeauTh Ha YydeOHble U
KOHTPOJIbHBIE.

Yuebuvie npaxmuyeckue 3ansmus CTPyKTYPHO COCTOSIT U3 CIEAYIOLIUX KOMIIOHEHT:
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e [pOBEpKa HAJIMYMS BBIMOJIHEHHOI'O 33JIaHUSI CAMOCTOSITEIbHON PadOThI KaXKJ0r0
CTY/ICHTA;

e BBHIOOpPOYHAs IPOBEPKA KOPPEKTHOCTH BHITIOTHEHHS IOMAIITHETO 3a/IaHus;

e pa30op TUMUYHBIX OIMIUOOK, BOHUKIIUX B CAMOCTOSTEIHHON padoTe;

® pAacCMOTpPEHHME  TEOPETUYECKUX  BOIPOCOB, CBA3AHHBIX C  TEKYIIUM
MPAKTUYECKUM 3aHITHEM;

e  pa30op METOAOB BHITIOJHEHUS MPAKTUUECKUX 3aJaHUN U PELICHHS 3a/1a4;

®  KOPPEKTHPOBKA 3aJaHUI IJI1 CAMOCTOSITEIbHON PabOThI CTYAEHTOB.

Konmponvuvie npaxkmuueckue 3amamus CTPYKTYPHO COCTOST W3 CHEAYIOIIUX
KOMIIOHEHT:

® [POBEACHUE aYJUTOPHON KOHTPOJIbHOM paboThI;

® T[IOABEJACHHE WTOTOB M pa300p TUMNWUYHBIX OIMMMOOK, BO3HUKIIUX TPHU
BBIIIOJIHEHHH KOHTPOJIBHOW paOOThI

® I[IPOBEICHUE KOJUIOKBUYMOB I10 TEOPETUUECKOMY MaTepUaily

CryneHTsl JOHKHBI OOpaTUTh BHMMAHHME Ha IEPEUYE€Hb OCHOBHBIX KOHTPOJBHBIX
MEpONPUATHIA, KOTOPbIE IPOBOIATCS B COOTBETCTBHMM C paboueld Mporpammon
JUCLUIUIVHBI.

KOHKpETHBIE CPOKH NIPOBEACHUS ITUX MEPONPUATUN CBOEBPEMEHHO JOBOJATCS J10

CBCACHUA CTYICHTOB.

11. Ilepeyenbr MHPOPMAIMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHHH
o0pa3oBaTeJIbHOr0 IpoLecca Mo AMCHMIUINHE, BKJIKYAsf INepedyeHb Heo0X0AUMOro
NMPOrpaMMHOI0 o0ecrnevyeHusi U MH(POPMAIUOHHBIX CIIPABOYHBIX CHCTEM

11.1.KoMIUIeKT JTMIEH3HOHHOI'0 POrPAMMHOI0 00eCIIeYeHH S :

[TakeT mpUKIaIHBIX IPOrpamMMm

AntuBupyc Kaspersky
11.2. CoBpeMenHble mpodeccHOHANBHBIE 0a3bl JAHHBIX W HH(OPMAIMOHHbIE
CIIPAaBOYHbIE CHCTEMBbI:

1. Dnextponnas sHukIoneaus: http://ru.wikipedia.org/wiki/Wiki
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2.  Cucrema  KoMmIUleKCHOro  packpbitusi  uHpopmanmuu  «CKPUH» -
http://www.skrin.ru/
11.3. CepruduunpoBaHHble NPOrPaMMHbIe W ANNAPATHbIE CPEACTBA 3AIUUTHI

uH(opMaIMU - HE TTPEYCMOTPEHBI.

12. Onucanue MaTepuaIbLHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM JJIfl OCYLIECTBJICHUSA
o0pa30BaTe/IbHOIO NpoLecca no JUCHUIINHE

I[J'IH OCBOCHHA JUCHHIIIMHBI HCO6XOI[I/IM KOMIIBIOTCP. HpI/I 9TOM BO3MOXKHO
HCIIOJIB30BAHUC KOMIIBIOTCPOB B KOMIIBIOTCPHBIX KJIACCaX YHUBCPCHUTCTA.

Bce HN3Yy4aCMBbIC TCXHOJIOIT'MH JOCTYIIHBI HAa JIMYHBIX KOMIIBIOTCPAX CTYACHTOB.
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