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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma nucuuiuiMHbl (Moayins) «Teopusi BEpOSATHOCTEM M MaTeMaTHyecKas
CTaTHCTHUKA» COCTaBJIEHA B COOTBETCTBUU C (heJiepaIbHbIM rOCYAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaH/IapTOM BBICIIETO 0Opa3zoBaHus — OakanaBpuar no cnenuansHoctu 02.03.01 MaTtemaruka u
KOMITbIOTEPHBIC Hayku, Tpoduis «IIporpamma napyx aumiomoB HUY BIID u 1Y «lIpuknagnas
MaTeMaTHKa U WHPOPMATHKA», YTBEPKICHHBIM NMpHUKa3oM MUHHCTEPCTBA HAYKHU MU BBICIIETO
obpazoBanus Poccuiickoit deaepannu Ne 807 ot 23.08.2017 rona.

N3yuenune aucturiniel (Moaynsi) «Teopust BEpOATHOCTEH U MaTeMaTUUYeCKasi CTATUCTHKA»
MO3BOJIIET CTYACHTaM OCBOUThH (PyHIaMEHTaJbHbI€ MPUHLHUIBI U METO/Abl aHANU3a CIIy4alHBIX
MPOIIECCOB ¥ JIAHHBIX, YTO HEOOXOIUMO Il MPOSKTUPOBAHMS M ONTUMHU3AINUN TEXHHYECKUX
CHUCTEM, a TaK)Ke JIJIsl MPUHATUS 000CHOBAHHBIX PEIICHUH B YCIOBUAX HeomnpeaeneHHocTu. Kpome
TOTO, 3Ta TUCUHUILIMHA (MOJIYJIb) IOMOTAET Pa3BUTh HABBIKM KPUTUUECKOTO MBIILJICHHUS, PEIICHUS
npo0sieM U MpUHATUS 00OCHOBAHHBIX PEIICHUI Ha OCHOBE JAHHBIX, YTO SBISETCS BAaKHEUIIUM
HABBIKOM JUIsI OYIYIIUX CHICIIHATUCTOB.

MecTto 1ucuuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Hacrosimas nucuumnianHa (MoayJib) BKIOYEHA B Y4EOHBIH IJ1aH 110 POrpaMMe MOArOTOBKU
OakanaBpuata mo HampasieHuto 02.03.01 MaremaTtuka U KOMIIBIOTEpHBIE HAYKU, MPOQPHIIH
«IIporpamma ayx qumiomoB HUY BIID u LY «llpuknaanas marematuka U uHGOpMaTUKa» U
BXOJIUT B BapuaTHBHYIO dYacTb broka 1, dopmupyemyro ydacTHHKaMu 00pa30BaTelbHBIX
OTHOLIEHHUM.

JucnuniuHa (MOAYINb) SIBISETCS BBIOOPHOM M JAOCTYIHA 7S M3y4eHHUs Ha 3 uim 4 Kypce
B 5, 6, mim 7 cemecTpe Ha BBIOOP, AOCTYITHA ITOCIIC YCIICITHOTO OCBOCHHUS TUCIHILINH (MOTYJICH):
«Matemarndeckuii aHanu3» U «Jluneiinas anre6pa» nin «OCHOBBI MATEMAaTUYECKOTO aHAIM3a U
JMHEHHOH anreOphI».

Henb u3ydyeHus1 TUCHMIIMHA (MOAYJIb): 3aKIIIOYAETCS B OCBOCHUHU HABBIKOB M 3HAHMIA,
HEOOXOMUMBIX JUIsI aHalu3a U OOpabOTKU [aHHBIX, NPUHATHS OOOCHOBAaHHBIX pELICHUH B
YCIOBUSIX HEOIPENEICHHOCTH M pa3padOTKM MaTeMaTH4YeCKMX MoOJAeNed Uil pelleHus
MPAKTUYECKUX 337124 B PA3IMYHBIX 00IaCTAX.

3agauu u3yyeHus AMCUUIIHHBI (MOAYJIfA):

— (¢opMupOBaHHE 3HAHUM O KOHIEMIMH BEPOATHOCTHOIO MPOCTPAHCTBA U OCHOBHBIX
aKCUOM BEpOSITHOCTH, YCJIOBHON BEpPOSTHOCTH, Pa3HOOOpa3HBIX pACHpENeNeHUsIX CIydaiHbIX
BEJIUYMH M UX CBOMCTB;

— OCBOEHHME YMEHHUI pacyéTa OCHOBHBIX IIapaMETPOB CIy4YalHbBIX BEIMYMH, Pa3pabOTKH
CTpPaTeTMH Ha OCHOBE CTATHCTMYECKUX JAHHBIX M OLICHOYHOI'O aHalIM3a, PEIleHUs 3aJad Ha
CXO/MMOCTh CJIyYallHBIX BEJIMYMH, BKJIIOUYAs MCIIOJIb30BAaHHE 3aKOHA OOJIBIIMX Yucesl paboThl C
BEPOSITHOCTHBIMHA HEPABEHCTBAMY,

— (opMUPOBAaHHE HABBIKOB INMPAKTUYECKOTO NPUMEHEHHUS BEPOSTHOCTHBIX Mojeled K
pea’bHBIM 33JayaM M CLEHapusM, pabOThl C MOJENSIMH MHOTOMEPHBIX paclpeesIeH i,
WCITOJIb30BAaHUS MOJIENIEN TEOPUH BEPOSITHOCTEN NIl aHAJIM3a U PEIICHMS TPAaKTUYECKHUX 3a7a4 B
Pa3INYHBIX 00IACTSIX.

B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOYJIfA) 00YYAKOIMIACS T0JIKEH:

3HAMD:

— KOHILIENINH BEPOATHOCTHOTO IIPOCTPAHCTBA U OCHOBHBIX aKCHOM BEPOSITHOCTH;

— KJIACCUYECKYIO MOJIENIb BEPOSATHOCTH U IIPUMEPOB €€ IPUMEHEHUS;

— YCIIOBHYIO BEPOSITHOCTb U YMETb IPUMEHATH (OPMYITy ITOJIHOW BEPOSTHOCTH;

— TeopeMsbl baiieca 1 €€ MpakTUUEeCKUX NPUIIOKEHUN;

— HE3aBUCUMOCTb COOBITUN M CTYy4alHBIX BETUYMH, UX PA3IMYHBIX XapaKTePUCTHUK;

— pa3HooOpa3HbIe pacupeieNIeHUs CTydYalHbIX BEJIMUYUH U UX CBOMCTB;
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— OCHOBHBIE U MIPOJBHHYTbHIE TEOPEMbI TECOPHH BEPOSITHOCTEH, BKIIOYAsl 3aKOH OOJIBIINX
YHCEJ U LEHTPAIbHYIO IIPEAEIBbHYIO TEOPEMY;

ymems:

— ¢opMyIupOBaTh BEPOSATHOCTHBIC 337a91 U TIPOBOJIUThH UX aHAIIH3;

— 9] ¢eKTUBHO HCMOIB30BaTh Teopemy baiieca aiis pemieHud 3a7a4 B HEM3BECTHBIX
YCIIOBHSIX;

— PacCcUMUTHIBATh OCHOBHBIE MaPAMETPhI CIYYANHBIX BETUYMH;

— paboTtaTh ¢ BEpOSTHOCTHBIMU HEpAaBEHCTBAMH, TAKMMHU KaK HepaBeHCTBa MapkoBa u
UeObIéBa, AJisi OLICHUBAHKS BEPOSTHOCTEH;

— pewiartb 3a/1a4 Ha CXOAUMOCTb CIIy4allHbIX BEJIMYMH, BKJIIOYasl UCIOJIb30BAaHUE 3aKOHA
OONBIINX YHCET;

— IMPOBOJUTh pacyeT W AaHAIU3 BEPOSATHOCTE B MHOTOMEPHBIX BEPOATHOCTHBIX
IIPOCTPAHCTBAX;

— IUIAHUPOBAaTh BBIUMCICHUS W MHTEPIPETAlUMU pPEe3yJbTaTOB B KOHTEKCTE 3ajad
CTaTUCTHUKH;

enademsy'

— HaBBIKOM I[IPAKTUUYECKOT0 PUMEHEHHUS BEPOATHOCTHBIX MOJICIIEH K pealbHbIM 3a/1auaM
U CIIEHAPUSIM;

— HaBBIKOM PabOThI C MOJICTISIMH MHOTOMEPHBIX PacIpe/esiCHHIH;

— CIocOOHOCTBIO pa3padaTbiBaTh U UCIIOJIB30BATh CIIy4YalHble MOJENN AJIs yIPaBICHUS
HEONPEIETIEHHOCTIMU;

— CMOCOOHOCTBIO MHTEPIPETUPOBATh U BU3YAIU3UPOBATH PE3YIbTAThl BEPOSTHOCTHOTO
aHanu3a;

— yMeHueM pa3palaThIBaTh CTPATETUK HA OCHOBE CTATUCTUYECKUX JAHHBIX U OLIEHOUYHOTO
aHanu3a;

— TOTOBHOCTBIO K MCCIEIOBAHUIO U pa3pabdOTKE aJIrOPUTMOB JUIsl BEPOSITHOCTHBIX
pacueTos;

— HaBBIKOM HCIHOJB30BaHUS MOJENIEd TEOPUH BEPOSITHOCTEW NJIsi aHajdu3a U pPEeleHUs
IPAKTUYECKHX 3a7a4 B Pa3IMYHBIX 001ACTAX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xaHue KOMIeTeHIIHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
AUCHMIJIMHE (MOTYJIIO)
VK-1. Crioco0eH OCYIIeCTBIISATh TIOUCK, VK-1.1. 3HaeT MeTOAbI MIOKUCKA U aHaJIN3a
KPUTHYECKAN aHAIN3 U CHHTE3 nH(pOopMaIuu B 001aCTH
nH()OpMAaITIH, IPUMEHSTh pa3pabOTKH, OCHOBHEIC
CUCTEMHBIH MOAXO/ IS PEIICHUS MIPUHIIUTIBI KPUTHYECKOH OIICHKH
MOCTaBJICHHBIX 33729 HMCTOYHUKOB HH()OPMAITUU U UX
pEJeBaHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WMCTOYHUKYU MH(POPMALIUU U
CHHTE3UPOBATh JIAHHBIC U3
Pa3IMYHBIX ICTOYHUKOB JIJIS
pelIeHus 3a7a4, IPUMEHSTh
CHUCTEMHBIH MOX0/T K aHATTN3Y U
PEIICHUI0 KOMIUIEKCHBIX IPpobeM
YK-1.3. NmeeT npakTU4eCKUN OTIBIT
paboThI C COBpPEMEHHBIMU
WHCTPYMEHTAaMU W TEXHOJIOTUSIMU
IUtst 00paboTKK MHPOpMAIINH,
(dbopMynupoBaHHUHU
CTPYKTypUPOBAaHHUHM 3a/1a4 Ha
OCHOBE NOJTYYeHHOH nH(popMaInu
OIIK-1. Crioco0OeH KOHCYJILTUPOBATh U OIlK-1.1. 3HAeT OCHOBHBIC KOHIICTIIINH U
UCIIOJIb30BaTh TEOpHH B 00JIACTH
¢dbyHIaMEeHTaTbHBIC 3HAHUS B MaTeMaTHYECKOTO aHAIN3a U
o0nacTu MaTeMaTH4eCKOro CMEXHBIX JUCIHIUINH, METOJBI U
aHan3a, KOMIIEKCHOTO U MOJIXO/IbI, UCIIOJIb3YEMbIC B
(YHKIIMOHAIEHOTO aHaJH3a Pa3IMYHBIX 00JIACTSIX
anreOpbl, aHATUTHIECKOH MaTeMaTHKH
reoMeTpud, TudHepeHInaTbHON OIIK-1.2. YMeer npuMeHsITh
TE€OMETPUHU U TOTIOJIOTHH, MaTEeMaTHYECKUE METOJIbI JIs
¢ dhepeHInaNbHBIX yPaBHEHHIA, pelIeHus NpoQecCHOHATEHBIX
JIUCKPETHOM MaTeMaTHKH U 3aa4
MaTeMaTUYECKOU JIOTUKH, TEOPUHN OIIK-1.3. HmeeT npakTUYECKUN OTIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3paboTKHU U peanu3aius
CTATUCTUKM M CIyYalHBIX MaTEeMaTHYECKUX MOJIEIIeH B
MPOIIECCOB, YHCIICHHBIX METOOB, poheCcCHOHATBHOMN
TEOPETUUECKON MEXaHHUKH B JIEATSIIbHOCTH
npohecCHOHANBHON
JICATSIIbHOCTH
OIIK-4. Crioco0eH HaxXOauTh, OIIK-4.1. 3HaeTr 0a30BbIE OCHOBBI

AHAJIN3UPOBATDH, PCAJIM30BbIBATH
MpOrpaMMHO U MCIOJb30BAaTh Ha
IMPAKTUKE MaTEMATUYCCKUEC
AJITOPUTMBI, B TOM YHUCJIE C
MPUMCHCHUCM COBPEMCHHBIX
BBIYHCIUTCIIBHBIX CHCTEM

COBPEMEHHOI'0 MaTeMaTu4ecKoro
anmapara, CBI3aHHOTO C
MPOEKTHPOBAHUEM, Pa3pabOTKOM,
peanu3anmeii 1 OlleHKOW KadyecTBa
MPOTPaMMHBIX MTPOAYKTOB
IIpOrpaMMHBIX KOMITJIEKCOB B
Pa3IMYHBIX 00JIACTSIX
YeJI0BEYECKOU e TeIbHOCTH
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OIIK-4.2.

YMeeT ucnosb30BaTh 3TOT
MaTeMaTUYeCKUH ammapar B
poheCcCUOHATBHOMN
JISSATEIILHOCTH

OIIK-4.3.

NmeeT mpakTHUEeCKUNA OMBIT
MIPUMEHEHUS] COBPEMEHHOTO
MaTeMaTUYeCKOro anmnapara,
CBSI3aHHOTO C MPOEKTUPOBAHUEM,
pa3paboTKOM, pearn3amueii u
OIIEHKOW Ka4ecTBa MPOTPaMMHBIX
MPOJIYKTOB U MPOTPAMMHBIX
KOMIUIEKCOB B PA3JINIHBIX
00macTsx 4enoBedecKon
JIEATETLHOCTH

OIIK-6.

CrnocoOeH pa3pabaThiBaTh
QJITOPUTMBI i KOMITBIOTEPHBIC
[POrPaMMbI, IPUTOIHBIC IS
IMMPAKTHYCCKOT0 IPUMCHCHHNA

OIIK-6.1.

3HaeT aJropuTMBI pa3paboTKHy,
KOMITBIOTEPHBIE ITPOTPAMMBI, a
TaKOKe aJrOPUTMBI

BBIYUCIUTEIHHON MaTEeMaTHKH

OIIK-6.2.

YmMeeT pa3zpabaThiBaTh
MaTeMaTHYeCKHe MPOrpaMMHEBIC
NPOAYKTHI U KOMILIEKCHI C
HCIIOJIb30BaHHUEM COBPEMEHHBIX
TEXHOJIOTHI IPOrpaMMHPOBAHHSI

OIIK-6.3.

Nmeer mpakTUyecKUid ONbIT
pa3pabOTKH MHTEIUICKTYaIbHBIX
WHPOPMALTUOHHBIX CUCTEM IS
BH3YaJIN3alliN PE3yIbTaTOB
HCCIIEA0BAHUM

[K-3.

Cr1oco0€eH UCII0Ib30BaTh METOIBI
MAaTEeMaTUYECKOTO U
AJITOPUTMHYECKOTO
MOJICITUPOBAHUS TIPH PEMICHUN
TeOpeTI/I‘IeCKI/IX n HpI/IKJIaI[HBIX
3a1a4

IK-3.1.

3HaeT OCHOBHBIE METOBI
MAaTeEMaTHYECKOTO 1
ANTOPUTMUYECKOTO
MOJICJIMPOBAHMS, a TAKIKE UX
HpI/IMeHeHI/Ie JJIA peHIeHI/IH
TEOPETUYCCKUX U MPUKIIATHBIX
3a7a4

[K-3.2.

YmMmeeT pa3pabaThiBaTh U
MPUMEHSTh MaTEMATUICCKUE
MOJICNTH M AJITOPUTMBI JIsI
peUICHUA pa3IMYHBIX 3a1a4,
AHAJIIM3UPYA [10JIyYEHHBIE
pe3yIbTAThI

I1K-3.3.

Nwmeet mpakTryecKuid OnbIT
HCIIOJI30BaHUS METOIOB
MaTEMaTHYECKOI0 U
aJTOPUTMHUYECKOTO
MOJICITMPOBAHUS B PEATbHBIX
MIPOEKTAaX MITU MCCIICTOBAHUIX
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
n/n HaumenoBanue Ounas ¢hopma TKY
pa3aena THCOUITHHBI KonTakTHas padoTa (Texymui
(Moays) Jek CeMuHapsbl KoHTpOIIE CamocrosiTe]b KOHTPOJIb
uun | (MpaKkTHYecKue Hasi paboTa yCIeBaeMoCTH)
3aHATHS)
1 | KomOuHaTopuka 1 2 6 Homaraue
3aJIaHus
2 | HuckperHoe 1 2 6 Jomamraue
BEPOSTHOCTHOE 3aJlaHus,
MIPOCTPAHCTBO KOHTPOJIbHAS
pabota
3 | YcrnoBHas BEpOsSTHOCTh 1 2 6 Homaraue
3aJIaHus
4 | IuckpeTHbIE CITy4aiiHbIe 1 2 6 Jomamrane
BEJIMYHUHEI | 3aJaHus,
KOHTPOJIbHAS
pabota
5 | JduckperHsie ciryqaiiHbIe 1 2 6 Jomamrane
BeJINYHUHEI 11 3aaHus
IToaroroBka k
ceMuHapy
6 | AKcHoMaTHKa 1 2 6 JloMarHue
Konmoroposa 3a/1aHUs
7 | OO1ee nousaTHE 1 2 6 JoMaraue
CIIy4ailHOW BEJTMYUHBI, 3a/1aHUs
a0COJIFOTHO HETIPEPHIBHBIC [Moarororka k
ciyyaiiHble BeJIMYuHBI [ CeMUHapy
8 | AOcComoTHO 1 2 6 JloMarraue
HEIpepBIBHBIE CITy4YailHbIe 3aJlaHus
BeJIMUMHEI 11 IToaroroBka k
ceMuHapy
9 | Xapakrepuctudeckre 1 2 6 Jomamraue
(hyHKIINY 1 TIEHTpaTbHAS 3aJlaHus
npeesibHas TeopemMa [Moarororka k
ceMuHapy
10 | OmmcarenpHas 1 2 6 JloMarHue
CTaTHCTHKA 3aJIaHuUs
11 | TodeuHbIe OIICHKH U MIX 1 2 6 JloMarrHue
CBOWCTBa 3aJlaHus
12 | VHTEpBaNbHEIE OIICHKH H 1 2 7 IToxaroroBka k
HUX CBOMCTBA CEMHUHAPy
13 | IIpoBepka rumnores 1 2 7 Jomarnrane
3aJlaHusl
14 | Jluneiinas perpeccus u 1 2 7 INonroroska k
rayCCOBCKHE BEKTOpa ceMUuHapy
15 | YcaosHOe 1 2 7 [ToaroTorka k
MaTeMaTHYECKOe ceMuHapy
oxuganue. Value at Risk
3auem c ouenkoii 6
Hmozo: | 30 60 6 94
Ob6vem oucyunaunovt (Mooyns) 190
(¢ ax. u.)
Obvem oucyunaunvt (Mooyns) 5

(6 3au. ed.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Nen/m HaumeHnoBaHue pa3jieiia Conep:xanue THCHUIUIHHBI (MOYJIs1) IO TeMaM
JMCHMIJIMHBI (MO1YJIs1)
1 Kombunaropuka Omnpenenenne. bunomuanehbsie kodddummentsl. Mx cpoiictBa. bunom
HproTona. Ber0op 351eMeHTOB.
2 JuckpetHoe BeposiTHOCTHOE | JIMCKpeTHOE BEpPOATHOCTHOE HPOCTpaHCTBO. (CBoOicTBA BEPOATHOCTH.
MIPOCTPAHCTBO Krnaccuueckoe BEPOATHOCTHOE MIPOCTPAHCTBO. I'eomeTpuueckas
BEPOSATHOCTb.
3 YcnoBHas BEPOATHOCTh VYcnoBHas BEpOATHOCTh, HE3aBHCHMOCTh IONApHAst M B COBOKYIIHOCTH,
¢dhopmyna ymMHOXKeHHUs, popMyTa MOJHOM BeposTHOCTH, popmyia Baiieca
4 JlucKkpeTHBIe cirydaliHbIe Onpenenenne. Knaccuueckue pacnpeneneHus. JMCKpeTHBIN ciay4yailHbIN
BEJIMYUHBI | BekTop. HesaBucumocts. PaciipenerieHne CyMMBI M pa3HOCTH HE3aBHCHMBIX
CIIY4alHBIX BEIHYUH
5 JuckpeTHble ciny4aiHble Marematnueckoe oxwujganue. CBoMcTBa MaTeMaTHYECKOTO OKUAAHUA.
BeIMUuHBI 11 Hucnepcus. Koapuauumsa. Koppemsius. Cs3b  HE3aBUCHUMOCTH U
Hekoppenupyemoctd. HepaBenctBo MapkoBa. HepaBenctBo YeOrsrmesa.
3akoH O0oapmux urcell. Teopema Ilyaccona
6 Axcuomatnka Konmoroposa | BepositHocTHOe mpocTpaHcTBO. BeposTHocTHas Mepa M ee CBOMCTBa.
Bopenesckas curma-ainreopa u mepa Jlebera. [Ipumepsl u cBoiicTBa
BEPOATHOCTHBIX IPOCTPAHCTB
7 Oo6mee nousATHe cayvaitHoit | OmnpeneneHne caydaiHo! BenmauHbl. OYHKIWS pacpefeNieHusl CITydaitHon
BEJIMYMHBI, a0COJIFOTHO BEJINYHMHBI U €€ CBOUCTBA. AOCONIIOTHO HEMPEPBHIBHBIC CITyYaiHBI BEJINYHHBI
HENPEPBIBHBIE CIyJalHbIE W IUIOTHOCTh pachpeneneHuss. CBOMCTBA M NMPUMEHEHHE IUIOTHOCTH.
BEJUYUHBI [ Knaccuueckue  pacnpenenenus.  CoaywailHelid  BekTOop.  IInOTHOCTB
COBMECTHOIO pacnpesaenenus. HezaBuCHMOCTb CiydyalfHbIX BEJTHYMH.
8 AOCOoNIOTHO HeTIpepbIBHBIE | MaTemaTrnieckoe oKuAaHue, TUCTIepCHs, KoBapHalusl, Koppeisiuus. Pacuer
ciayvaliHple BeJTMYuHbI 1 B a0COJIFOTHO HEMPEPHIBHOM ciIydae. MaTpuiia KoBapHallii B €€ CBOWMCTBA.
9 XapakTepucTUUECKUe OnpeneneHue XapaKTEPUCTUYECKUX (hyHKIHIA. CaoiicTBa
(GYHKIUH U TIEeHTpaNTbHas XapakTepucTUUecKuX (QyHKUui. B3anMHO-0IHO3HAUYHOE COOTBETCTBUE.
TpejienbHas TeopeMa LlenTpanpHas npeneiabHast TeopemMa
10 OnucarenpHas CTAaTUCTHKA I'enepanbHast ~ COBOKYIIHOCTS. Bri6opxu. Bapuauuonnsiii  psg.
XapakTepucTUKH BbIOOpKM. ['Hcrorpamma. Omnupuueckas —QyHKIHS
pacnpezenenus. Beitoopounas kBautuib. Teopema Kosimoroposa
11 ToueuHble OLIEHKU U UX Hecmemennocts orenkn. OTEHKA CPEIHETO W CPETHEKBAAPATUIECKOTO
CBOICTBa otkJoHeHHn. CocTosATeNbHOCTD OleHKH. DyHkuus npasaononoous. OnexHka
METOZIOM MaKCHMaJBHOTO mpasaomnoaobus. OmeHka METOJ0M MOMEHTOB.
HepapenctBo Kpamepa-Pao. DddekTHBHBIC OLIEHKH
12 WHTepBanbHble OLIEHKN U X | [JloBepuTenbHas BeposATHOCTh. JloBepuTenbHbI HHTEpBan. I[locTpoenne
CBOICTBa JIOBEpUTENBHOro nHTepBana. Pacnpenenenue CThrofeHTa
13 IIpoBepka rumnores Cratuctuueckass runore3a. AnprepHatuBa. OmmoOku 1-ro u 2-ro pona.
Kputnueckoe wmHOXecTBo. MormmHocTs kputepuit Jlemma Heilimana-
ITupcona, kpurepuii Xu-kBajapat
14 JIuneiinas perpeccus u 3ajmaya JIMHEHHOM pErpeccMd B BEPOATHOCTHOM IIOCTAHOBKE U €€
raycCOBCKHE BEKTOpPa craTucTUdeckoe olleHuBanue. Teopema ['aycca-Mapkosa. IIpoBepka
3HAYUMOCTH IapaMETPOB JINHEWHON PErpeccuu M 3HAYMMOCTb JIMHEHHOMN
perpeccud B 1iesnioM. OnpeieneHne raycCoBCKOro cly4yaiiHoro BeKTopa
15 VYcnoBHoe MaTematndeckoe | OmnpeneneHue, CBOMCTBA YCIOBHOIO MAaT€MaTHYECKOTO OXUAAHHA U

oxnmanue. Value at Risk

npumepsl. HepasencTso MeHcena. YcI0BHOE MaTeMaTHUECKOE OXKHIAHHE U
JIMHEHAs perpeccus B cioydyae rayCCOBCKOIO CIIy4alHOro BeKTopa. Puck n
MOHeTapHbIe Mepbl pucka. Value at Risk, sxoHoMu4eckuii cMbICI, cBOICTBA.
ITapamerpuueckuii, ucropuueckuii VaR, pacuer VaR merogom MonTe
Kapmo. AKTyambHOCTH OIKTECTHHTA OIICHOK. TeCThl IJIsi aJeKBAaTHOCTH
OLICHKHU.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. Teopust BeposTHOCTEH M MaTeMaTH4yecKash CTAaTUCTHKA. MaTemaTuyeckue MOJAETH :
yueOnuk 1uis By3oB / B. JI. Msatnes, JI. A. Ilanuenko, I'. FO. Puszanuenko, A. T. Tepexun. — 2-¢
u3]1., uctp. u 1on. — Mocksa : I3gatenbctBo FOpaiit, 2025. — 321 ¢. — (Briciiee oOpazoBanue).
— ISBN 978-5-534-01698-7. — Tekcrt : anexkTponHbI // O6pazoBaTenbHas miaTdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/561493

2. Kanmununa, B. H. Teopust BeposTHOCTEl N MaTeMaTndyecKas CTATUCTHUKA ;| yYCOHUK ISt
By30B / B. H. Kanununa. — 2-e u3zn., nepepab. u gon. — Mocksa : U3natensctBo FOpaiit, 2023.
— 472 c. — (Boicmiee obpazoBanue). — ISBN 978-5-534-02471-5. — Tekcr : JIEKTPOHHBIHN //
Oo6pasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/510903.

3. Kpemep, H. III. Teopust BeposTHOCTEH W MaTeMaTHUYeCKas CTATUCTUKA : YICOHUK U
npakTukym 11t By3os / H. 1. Kpemep. — 5-e u3z., nepepab. u qon. — Mocksa : M3naTenbcTBo
FOpaiit, 2025. — 538 ¢. — (Bsicmee obpazosanne). — ISBN 978-5-534-10004-4. — Texkcr :
anekTpoHHbIW  //  OOpaszoBarenpHas  miatdpopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/565694.

4. Ilpoxopos, FO. B. Teopus BeposiTHOCTENl U MaTeMaTHuYecKas CTaTUCTHKA : YYEOHUK U
npaktukym st By3oB / FO. B. IIpoxopos, JI. C. [loHomapeHko. — 3-€ u3A., UCHp. U JOM. —
Mocksa : M3narensctBo FOpaiit, 2025. — 219 ¢. — (Bsicmee o6pa3oBanue). — ISBN 978-5-534-
20239-7. — Texkcr : anexTpoHHbIH // OOpa3oBarenbHas miaardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/557837

Hononnumenvnan r1umepamypa:

1. DOnarckas, H. 0. Teopus BeposTHOCTeM : yueOHuk /it By3os / H. FO. Dnarckas. —
Mocksa : M3narensctBo FOpaiit, 2025. — 204 ¢. — (Bwicmee oopa3oBanue). — ISBN 978-5-534-
01338-2. — Tekct : anexTpoHHbIN // Obpa3oBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/561149.

2. Manyrun, B. A. Teopus BeposTHOcTel : yueOHMK Ui By30B / B. A. Manyrun. —
Mocksa : M3narensctBo FOpaiit, 2025. — 266 ¢. — (Bwicmee oopa3oBanue). — ISBN 978-5-534-
06964-8. — TekcT : anexTpoHHbIN // Obpa3oBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/563987.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKON 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroIIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKH, MPAKTHYECKOW U Hay4dHO-
UCCIIEIOBATEIbCKON PaboT 00ydaromuxcs, NpeyCMOTPEHHBIX YU€OHbBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKLIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTU4YEeCKOro) THMA, TPYNIOBBIX H
WHAUBUAYAJIbHBIX KOHCYJIbTALMHA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOUHON aTTECTalllH, a TaKkKe

DNEeKTPOHHBIA JOKYMEHT
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MOMEIIEHUS Il CAMOCTOATENIBHOM paObOThl U MOMEIIEHUS I XPaHEHUS U NMPO(UIAKTUYECKOTO
oOciyxuBaHusi yaeOHOro 00opynoBanus. [lomenieHns yKOMITJICKTOBAHbBI CIICIIMATU3UPOBAHHON
MeOeNnbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOYUYEHMsI, CIyXKAaIlUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenue qucuuIuIMHbL (MOAYIs) o0ecreunBaeTcs B y4eOHbIX ayIMTOPHSX, OCHAILICHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKHMHU KaJIbKYJISTOPaMHU;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITFOYAs IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

[TomerieHus AJ11 CaMOCTOATENBHOM paboTh! 00yUarOIINXCsl, B TOM YUCIIE IPUCIIOCOOIEHHBIE
JUI WCTOJB30BAHUS WHBAIUAAMHU M JUIAMH C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIIBIOTEPHON TEXHHMKON C BO3MOKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B  3JEKTPOHHYIO  HH(POPMALMOHHO-O0OpPA30BATENBHYIO  CPEdy
YHuBepcurera.

OOyvarommMcsl IPeNOCTaBIAETCA JOCTYNl (B TOM 4YHCIE YJAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMAaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
JTAHHBIX U UH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue moprasia Ccplika
(u31aHusL, Kypca, IOKYMEeHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OubIMoTEKA
2. | baza mannseix g I T-crienuaancTos https://habr.com
3. | Baza mannseix ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIET0 0Opa3oBanus Poccuiickoit deneparuun

5. | ®enepanbhsiii moprai «Poccuiickoe oopazosanue" | https://www.edu.ru/

6. WNudopmarmonnas cucrema "Enunoe okHO noctyna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. Enunast komekius 1udpoBeix 00pa3oBaTebHBIX http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIi HEHTP UHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesIbHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IIPU  OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
IPOrpaMMHOr0  OOecreueHusi, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exunoe | nuuensuonnoe
bpaysepsi:
SIunexc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO PaclpOCTPaHIEMOES
Google Chrome 3apy0exHOe CBODOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NpUI0KEHUS:
Microsoft Imagine (Visio, OneNote) 3apyOexHoe JIMLIEH3MOHHOE
TeXstudio 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apy0exHOe CBO0OOJIHO pacrpocTpaHsIeMoe
IIporpamMmHoe oGecniedeHue 15l IVIAHUPOBAHNUS M Y4eTAa BPeMEHM:
Toggle app | 3apyOexkHOE | CBOOOHO pacIpoCTpaHseMoe
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CucTeMbl YHpaBJIeHHsI MPOEKTAMM:

Microsoft Imagine (Project) | sapyGesksoe | nmmensmonHOE

CucTeMbl ynpaBJjieHus1 0a3aMH TaHHBIX:

Microsoft Imagine (SQL Server) | 3apy6Gexmoe | nuuensnonnoe

Cucrtemsbl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGesxHoe | muuensnonHoe
CnpaBoYHO-IIPABOBbIE CHCTEMBI:

KoncynprantlLmioc: cripaBoOuHO-IIpaBOBast OTCUECTBCHHOE | JIMIICH3UOHHOE

cucTeMa

CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mist 6usaeca OTEYECTBEHHOE | JTUIIEH3MOHHOE
Crampmaprasii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe
Robotic Operating System 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHOoe cBOOOJTHO PACIPOCTPAHIEMOE
IlakeTbl IPOrPaMMHBIX CPEeACTB M OMOJINOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
Cucrtembl ynpapjieHusi 0ndanorpagudeckoii HHGpopManueii:

Zotero | 3apyOeKHOE | CBOOOIHO pacIpOCTpaHsIEeMOe
CepBuchl U C1yKObI:

Bind 3apy0exHOe CBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe

1. MeToauuyecKHe 1 OlleHOYHbIE MaTepHaJIbl
MeToanuyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCHUIIJINHBI (MO)ly.]'[ﬂ)

B nponecce nzyuenust qucuumiuHel (Moayis) «Teopust BeposITHOCTEN U MaTeMaTUyecKas
CTaTUCTHKA» B paMKaX TEKYILEro KOHTPOJS yCIEeBAEMOCTH MCIIOJB3YIOTCS TaKHe BUJIbI yUeOHOM
paboThl, Kak JIEKIMs, CEMUHAaphl, JOMAIHUE 3aJaHusl U KOHTPOJIbHBIE PpabOThI, a TaKkKe
pasM4yHbIe BHUIBl CAMOCTOSITENLHOW paboThl OOydaromuXcs IO 33JaHMUI0 IperojaBaTels,
HaIpaBJIEHHBIE HA Pa3BUTHE HaBBIKOB IPO(ECCUOHATIBHON JIEKCUKHU, 3aKPEIVICHUE TPAKTHUECKUX
npo¢eCCHOHATBLHBIX KOMIETEHIIMH, TOOIPEHNE HHUIATHB.

Jlekyusi — cUCTEMAaTHYeCKO€, IMOCIEAOBAaTEIbHOE, MOHOJOTHYECKOE  M3JIOKEHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOTO XapaKTepa.

B mporecce neknmii peKOMEHIYETCsl BECTH KOHCHEKT JISKIUI: KpPaTKO M CXEMaTHYHO
(UKCUpOBaTH OCHOBHBIE WJEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0AMMO OTMETHUTH BONPOCHI HMIIM MaTepHajbl, KOTOpPHIE
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTU OTBETHI B pEKOMEHJ0BaHHOU nuTepatype. Ecimu
pa3oOpaTbcsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC U 3a7aTh €ro
IPEMno/IaBaTes0 Ha KOHCYJIbTAI[MH WA BO BPEMsI CEMHUHAPCKOTO (TPAaKTHYECKOT0) 3aHSATHS.

Cemunap — 310 (hopma y4eOHOU NeATeTbHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH IO
PYKOBOACTBOM TMpEMoJaBaTesisi, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYKICHHSIX,
MPAKTUYECKUX 3aJJaHMsIX U APYrux (popmax B3auMOACHCTBHUS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCs 3apaHee O3HAKOMUTHCS C TEMOM
3aHATUA W OCHOBHBIMH MaTCpHalaMHu, 4T00BI MMETHh BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
obOcyxaeHnu. Takxke MOJME3HO MOATOTOBUTH BOIMPOCHI U WU ISl OOCYKIEHUS, YTO MTOMOKET
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r1y0Ke MOHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HabOp 3a11a4 IO TEMaM HEJIEIH.

[Ipu pabGore Hax JOMAIIHUMM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMH BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STAlbl, YTOOBI
n30exaTh NEperpy3ku M Jydllle yCBOUTh Marepuai. lcrnonb3oBaTh pa3iWyHble HUCTOYHUKU
uHOpMaLKK, BKIIOYasl YUeOHUKH U OHJIAWH-PECYpCHI, Ui 0osee Ty00KOro MOHUMAHHUS TEMBI.

Koumponvhasa paboma — nucbMeHHas paboTa ¢ Ha0OpOM 3aj1a4, KOTOPbIE HY>)KHO PEIIUTh 32
OTrpaHMYEHHOE BpeEMSI.

[{enb KOHTPOJIBHOM PabOTHI - MOTYYUTh CHEIMAIbHbBIC 3HAHUS 110 OAHON UM HECKOJIBKUM
TeMaM JHUCLUUILUIMHBI (MOAYJS) U IPOJEMOHCTPUPOBATh HABBIKY UX MPAKTUYECKOTO IPUMEHEHUS.

Camocmosmenvras paboma — paboTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYECOHON AUCIMILTUHBI (MOTYJIs).

B nporiecce camocTosiTensHOM paboThI CTYIEHTHI B3aUMO/ICUCTBYIOT C PEKOMEHI0BAHHBIMHU
MaTepuajiaMH P MUHUMAIBLHOM yYaCTHU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCIIEKTaMH JIeKIui (00paboTka TeKcTa), IOBTOPHOE M3YUCHHE YyUeOHBIX MAaTEpHAIIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIILHBIX TEM, BHIMIOJIHCHHE YU4eOHO-UCCIICIOBATEIIbCKIX
3alaHUU U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ mo JMCIMIIJINHE (MO}IyJ’[lO)

Kpurepun nosrydyeHusi ypoBHSI M OLleHHBAHUS c()OPMUPOBAHHOCTH KOMIETEHUHII M0
aucuumianHe (MoayJio) «Teopusi BeposiTHOCTElN U MATEMATHYECKAsl CTATUCTHKA»

OneHuBaHue YpoOBHSA Y4eOHBIX JOCTHXKEHUH, OOYYaroMIMXCsA MO JUCHUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

I[IpomexyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETCS B (Qopme
3ayema ¢ OWEeHKOW, TIPU ITOM TIPOBOJUTCS OIEHKAa KOMIIETCHIIMM, C(POPMHUPOBAHHBIX TIO
IUCIHATIIHHE.

Jns OueHMBaHUSA TEKYLIErO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUH
UCIIONIb3YETCS JIecATUOAIUIbHAS 1IKajJa OLEHUBAHUS, KOTOpasi COOTHOCUTCS C TpaJWLMOHHON
NATHOAIIBHOM IIKAIO0H CIelyIoIuM 00pa3oMm:

JecaTubannbuas) IlaTtudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Ounenka 3a 3a4eTt
OLIEHKA OLIEHKA 00yuYeHusl Mo TUCHUILTUHE (MOYJII0)
10 OTtnuyaHO 3adreHo CTyIeHT TOIHOCTBIO BJA/eeT 3HAHUSMH,
9 OTIIMYHO 3ayTeHoO HU3JI0KCHHBIMU B pa60qeﬁ nporpamMmme, "

) OTIMYHO - riay6oko  ocMeicnseT aucuuiuHy.  OH
CaMOCTOATENBHO u JIOTUYECKU
TI0CJIe/10BAaTENHHO OTBEYAET HA BCE BOMPOCHI,
aKLIEHTHPys BHMMaHuMe Ha  Haubosee
BaKHOM. Ymeer aHAJIU3UPOBATE,
CPaBHHBATh, KIACCH(PUIIPOBATH, 00001I1ATH,
KOHKPETH3UPOBaTh U CHCTEMATH3MPOBATDH
H3yquHBII>'I Mare€puall, BbIACIIASA KIIFOYCBBIC
MOMCHTBI MW  yYCTaHaBJIMBas TIPUYUHHO-
cle/icTBeHHbIe CBA3U. UeTko dopmymupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pesynbTaThl  aHalU30B M JIPYTHX

PICCJIG)IOBaHI/IfI, a TaxKK€ peliacT CJIOXKHBIC
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JecarudannpHas IlsaTuéannbHas OO0mast XapaKTepuCTHKA pe3yabTaTa
Ouenka 3a 3a4er
OLICHKA OLICHKA o0y4eHUs MO TMCHUTUINHE (MOIYJIIO0)

3amaun. CTyIEeHT XOpOIIO 3HAKOM C
METOJAMH HCCIIEIOBAHUSA, HEOOXOIMMBIMU
JUTSL TIPAKTUYECKON NEATEIBHOCTH, U YMEET
CBSI3BIBATh TEOPETUYCCKUC ACIIEKTHI
JTUCIUTUTAHBL  (MOIyJIsI) C TPAaKTHYECKUMHU

3aJJaYaMH.
7 Xoporio 3auTeHo CryneHT oOnamaeT 3HAHUSAMHU IMpeaMeTa
Xopomio 3a4TeHO IIOYTH B TIOJIHOM oOBeMe pabodei

MPOTPAMMBI U CAMOCTOSITEIBHO, JIOTHUECKH
MOCJICAOBATEIIBHO H BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKI[CHTUPYsT BHUMaHUE Ha
HauOoee 3HaYMMBIX MOMeHTaX. OH ymeer
aHATU3UPOBATH, CPaBHUBATH,
KJIACCU(HUIMPOBATD, 0000maTh,
KOHKPETH3HUPOBAThH M CHCTEMATH3MPOBATH
W3y4YCHHBIH  MAaTepHhal, BBIIENSAS  €ro
KIIFOYECBBIC ACIICKThI u YCTaHaBJ'II/IBaSI
MPUIHHHO-CIICICTBCHHBIC CBSI3H.
DOopMyIUpyET CBOM OTBETHI, YBEPEHHO
HMHTEPIIPETUPYET PE3yIAbTAaThl AHAIU30B U
JPYTUX WCCICIOBAHUM, a TaKkKe pelaeT
CJIOKHBIE CUTYyallnOHHBIC 3a1auu. CTyneHT
XOPOIIO 3HAKOM c METOZaMH
HCCIICOBAHUA, HEOOXOIUMBIMH JUIS
HpaKTH‘IeCKOfI JCATCIIBHOCTH, H yMeeT
CBSI3BIBATH TEOPETUUCCKHUE ACIIEKTHI
mpeaMeTa ¢ IPAKTHYSCKUMHU 3a/1a4aMH.

5 Y 10BIETBOPUTEIHHO 3auTeHo CryneHT oOnamaer 0a30BBIMHU 3HAHHSIMH

4 Y 10BIIETBOPUTEIIBHO 3auTeHo 110 AMCLUIUINHE (MOJLYJII0), HO UCTIBITBIBACT
TPYAHOCTH IIPU CaMOCTOATCIIbHBIX OTBETAX

W MCIIOJIb3yeT HeTOYHBIE (hOPMYIUPOBKHU. B
XO0Jle OTBETOB OH JIONyCKaeT OIIUOKH,
Kacaroliuecs CcyTtd BomnpocoB. CryneHT
CHOCOOEH pelaTh TOJIBKO CaMble MPOCTHIE
3alaud M BJIAJEET JIMIIb MUHUMAaJbHBIM
Ha0OpPOM METOJ0B HCCIIEI0BAHMS.

3 He cnan He 3aureno CrymeHT He OBIazel 00s13aTeIbHBIM
He cIaH He 3auteno MHUHHUMYMOM 3HAaHUU 110 npeaMeTy U HE
1 He cian He 3auTeHo MOJKET OTBETHUTh Ha BOIPOCHI, JaKE €CIIH

npernoaaBaTciib  3a4acT JOIMOJHHUTCIIbHBIC

HaBOJISIIIIE BOTIPOCHI.

Huctumnmua  (moxynb) «Teopust BeposiTHOCTEH W MaTeMaTUyecKas CTaTHCTHUKa
OLIEHUBAETCS CIEAYIOLM 00pa3oM:

AKTHBHOCTH Bec Onucanne

Jlomaiiaue 3aganus 20% | Habop 3ama4d o TemMam Heaenu

DNEeKTPOHHBIA JOKYMEHT



AKTHBHOCTH Bec Onucanne

AynutopHas pabota 20% | AxTiBHas paboTa CTYACHTOB Ha CEMHHApPaX

Kontp

3auer

onbHbIe padoTel | 30% | [TuceMeHHas paboTa ¢ HAOOPOM 3a/1a4, KOTOPBIE HY>KHO PELIUTH 32
OTPaHUYEHHOE BPEMS
C OLIEHKOM 30% | [TucbMeHHas wim ycTHas paboTa HaJl 3alaHKEeM, HAallPABJICHHBIM Ha

MIPOBEPKY IOJIYIEHHBIX 3HAHWN U HABBIKOB IO JUCIHTUINHE (MOIYIIIO)

@®opmya pacyéra HUTOroBOM OHEHKH M0 aucuuiuidde (Moayiaw) «Teopus
BEpPOAAITHOCTE W MaremaTtuueckasi craructuka»: «0,20 X cpemHee 3a noMamrHue 3aaHUS

+0,20 x

cpemHee 3a ayaiuTopHYo padoTy + 0,3 X cpenHee 3a KOHTpoJibHBIE paboThl + 0,30 X 3aver

C OLIEHKOU».

Texkymmii KOHTPOJIb yCIIeBAeMOCTH 00y4aKIIUXCS M0 JUCHUIIHHE (MOAYJII0)

I[IpumepHbIe BONPOCHI 11 NOATOTOBKH K CEMUHApaM

KomOunatopuka

1. Yro Takoe OMHOMHAIbHBIN KOA(DPHUITUEHT M KaK OH OMpeesaeTcs?

2. Kakue ocHOBHBIE CBOMCTBa OMHOMHUATBHBIX KO3()PHUIIMEHTOB BbI 3HACTE?

3. Kak dpopmynupyercs u nokaspiBaercs bunom Hprotona?

4. B yem pa3HHIIA MEXTY pa3MEIICHUSIMU, IEPECTAHOBKAMH U COUYCTAHUSIMU?

5. Kak BBIUUCIUTH KOJHYECTBO CIIOCOOOB BHIOPATh k 311eMeHTOB 13 n 6e3 yuera nopsiaka’?
6. Kak wucnonp3oBaTh ¢GopmMyny OWHOMHAIBLHOTO KOIPPHUIMEHTa [UIS  PEIICHUS

KOMOWHATOPHBIX 3a71a4?

7.

[IpuBenuTe mpumep 3a4a4y Ha BBIYUCIICHUE YNCIIA COYETAaHUN U PEIINTE €€.

JIlucKpeTHOE BEepPOSITHOCTHOE MPOCTPAHCTBO

NoabkowhE

Yro Takoe TUCKPETHOE BEPOSITHOCTHOE MTPOCTPAHCTBO?

Kaxue akcoMbI BEpOSITHOCTH BBIMOIHSIOTCS B IUCKPETHOM ITPOCTpaHCTBE?

Yro Takoe KJIaCCHUECKOE BEPOATHOCTHOE MPOCTPAHCTBO?

Kak onpenensiercs BEpOSTHOCTb COOBITUS B KJIIACCUYECKON Moenn?

Yro Takoe reoMeTpuuecKas BEpOSATHOCTb U B UEM €€ OTIINYUE OT KIACCUUECKOM?
[IpuBeauTte npumMep 3a7aun Ha BIYUCIEHUE T€OMETPUUYECKON BEPOSITHOCTH.
Kaxkue cBolicTBa BEpOSATHOCTH BayKHBI JUIsl IOCTPOECHUSI BEPOSITHOCTHOW MOJIEH?

YcioBHas BEpOATHOCTD

NoakowhE

|
1.
2.
3.
4.

5.

Kak omnpenensiercst ycinoBHas BEpOATHOCTb COOBITHS?

Yo Takoe He3aBUCUMOCTb JIBYX COOBITHIA?

UYem oTiinyaeTcs nonapHas He3aBUCHUMOCTb OT HE3aBUCUMOCTH B COBOKYITHOCTH?
Cdhopmynupyiite 1 00bsicHUTE HOPMYITY YMHOKEHHS BEPOSATHOCTEH.

Kax ¢popmynupyercs u npumensieTcs: opmysia MOIHONW BEPOATHOCTH?

UYro takoe popmyna Baifeca u rie ona ucnonb3yercs?

[IpuBenurte npumep npuMenenus popmyisl baiieca Ha mpakTHke.

HCKPeTHbIE CJIydYaliHble BeJUYuHbI [
UTto Takoe quCKpeTHas ciaydaiiHasi BelIMUnHA?
Kakue kimaccnueckre TUCKpPETHBIE paclpeeieHus Bbl 3HaeTe?
Yro Takoe JUCKPETHBIN CITydyalHbI BEKTOP?
Kak onpenensercss He3aBUCUMOCTh CITy4YaillHbIX BEJIMYHH?
Kak HailiTu pacnpeneneHue CymMMbl JIBYX HE3aBHUCHUMBIX JUCKPETHBIX CIy4alHbBIX

BEJTMYMH?

6.

Kak OMPCACIIUTL paClIpCACICHUC PAa3HOCTU ABYX HC3aBUCHUMBIX CJ'Iy‘-I&fIHBIX BCIIMYUH?

DNEeKTPOHHBIA JOKYMEHT



7. IlpuBenute mpumep 3aJayud Ha BBIYHMCICHUE pACIpeAeseHUs] CyMMbl THUCKPETHBIX
CITyYaifHBIX BEITUYHH.

JlucKpeTHBbIe ciIy4aiiHbie BeJu4nHbl 11

Uto Takoe MaTeMaTUUYECKOE OKUAaHUE TUCKPETHOM CIIy4yailHOW BETUYUHBI?
Kaxkue ocHOBHEIE CBOMCTBA MATEMAaTUUECKOT'0 OKUJAHUA?

Kak onpenensercs aucnepcusi ¥ 4TO OHA XapaKTepU3yeT?

Urto Takoe KoBapUalus U KOpPesius?

B dem pazHuiia Mex1y HE3aBUCUMOCTBIO M HEKOPPETUPYEMOCTHIO?
Cdhopmynupyiite HepaBeHCTBO MapKoBa U MPUBEAUTE IPUMEP €T0 MPUMEHEHHUS.
Urto yTBeprkIaeT 3aK0H OOJIBIIMX YUCET U KaKoBa CyTh TeopeMbl [lyaccona?

NoakowhE

Axcunomatuka Koamoroposa

UYro Takoe BEpOSITHOCTHOE IPOCTpaHcTBO 110 Konmoroposy?

Kakue cBolicTBa uMeeT BeposiTHOCTHAsI Mepa?

UYro Takoe OopeneBckasi curma-ainreopa?

Kak cBs3ana mepa JleGera ¢ BEpOSATHOCTHOM Mepoii?

[TpuBenuTe mprMep BEPOSTHOCTHOTO MPOCTPAHCTBA ¢ OOPEIEBCKON CHTrMa-aareOpoi.
Kakune akcroMbl JOJIKHBI BBITOIHATHCS ISl BEPOATHOCTHOM Mepbl?

[Touemy akcuomaruka KoamoropoBa BaskHa 1Jis1 TEOPUU BEPOSTHOCTEN?

NoakownE

O01ee noHsiTHe caIy4aifHON BeJIMYUHBI, 20c0I0THO HenpepbiBHbIe CB 1

Kak onpenensiercs ciydaiinas BelnuuuHa?

UYro takoe QyHKIHS pacrpeneeHus 1 Kakue y He€ cBoicTBa?

Yro o3HavaeT abCONIOTHASL HENPEPHIBHOCTD CITy4aifHOW BEJIMYUHBI?

Kak cBsi3aHa IIIOTHOCTH pacnpeaeneHus ¢ GyHKIUEH pacrpeneneHus?

Kakue knaccuueckue pacupeeseHus BISIOTCS aOCONIOTHO HEPEPIBHBIMU?

UYro Takoe ciay4aiHblii BEKTOP U INIOTHOCTh COBMECTHOTO pacipe/ieeHus ?

Kak omnpenensercst He3aBUCUMOCTD CIIy4alHbIX BEJIMYHMH YEPE3 INIOTHOCTH COBMECTHOTO
pacripeeneHus?

NoabkowhE

AOCOJI0THO HelpepbIBHbIE cy4yaiiHble BeuduHbI 11

1. Kak BblUHCHSETCS MaTeMaTHYeCKOe OXHAaHue s aOCONIOTHO HEMpPephIBHOM
CITy4aitHOM BETUYUHBI?

2. Kak ompenensiercst fucnepceus B aOCOMIOTHO HEMPEPHIBHOM citydae?

3. Uro Takoe KoBapHaIys U KOPPEISIHSI B KOHTEKCTE a0COTIOTHO HenpepbiBHBIX CB?

4. Kak ¢opmupyercs MaTpuiia KoBapualuu 1 Kakue y He€ cBoiicTBa?

5. [louemy wmaTpuIla KOBapualMH SIBISETCA CHUMMETPHUYHOW H  TIOJIOXXHUTEIBHO
MOJIyOIIpeIeIEHHON ?

6. Kak wucmonp30oBaTh MaTpUIly KOBAapWAIUU IS OICHKH 3aBHCHMOCTH MEXKIY
KOMIIOHEHTaMH BEKTOpa?

7. IlpuBenute mpuMep pacuéra MaTPHIIHI KOBAPUALIMH JIJISI ABYX CITyYalHBIX BEIMYHH.

Xapakrepucrnyeckue QyHKIHMHU M HEHTPAJIbHAsA MpeleJibHAas TeopeMa

1. Yro Ttakoe xapakTepucTUUecKasi GyHKLHUS CIydyaiiHON BETUYUHBI?

2. Kakue oCHOBHBIE CBOMCTBA XapaKTePU3YIOMHUX (YHKIIMH BBl 3HACTE?

3. Kak noxa3pIBaeTcsi B3aMMHO-0/THO3HAYHOE COOTBETCTBUE MEXIY XapaKTePUCTHUECKOM
dbyHK1MEH u pactipeaeneHuemM?

4. B yeM CyTh LIEHTpaJIbHOH npenenbHoit Teopemsl (LITT)?

5. Kakwue ycnoBust HeoOxoaumbl i npumenenust LITTT?

6. Kak ucnonb3yercs xapakTepucTruueckas pyHKIus npu gokazarenabcrse LITT?

7. IlpuBenurte npuMep NpUMEHEHUS [IEHTPAIbHOM NpeAebHON TeOpeMbl Ha ITPaKTHKE.

DNEeKTPOHHBIA JOKYMEHT



OnucarejbHas CTATUCTHKA

Uro Takoe reHepanbHasi COBOKYITHOCTb U BBIOOpKa?

Kak crpoutcs BapuaniuoHHbIi psa?

Kakue xapakTepucTuku BEIOOPKH SIBIISIFOTCS OCHOBHBIMU ?

Uro Takoe rucrorpaMmMa M Kak oHa CTpOUTCs?

Kak omnpenensiercst smnupuueckast yHKIUs pacnpeeseHus?

Uro Takoe BEIOOPOYHAsS KBAHTUIIb U KaK €€ BEIYUCITUTH?

Kaxk dopmynupyercs reopema Konmoroposa 06 smmupudeckoit pyHKIun?

NoakowhE

TouyeuyHbIe OIIEHKH U UX CBOMCTBA
Yro 03HaYaeT HECMCIICHHOCTH OLICHKU?
Kak orieHuBarOTCs CpeiHee U CPeTHEKBAIPATHIECKOE OTKIIOHEHUE BBIOOPKH?
YTo TaKoe COCTOATEIBHOCTD OLICHKH?
Kaxk onpenensiercs GyHkius npaBaomnogoous?
B yem cyTh MeTO1a MAKCUMAIIBHOTO TIPABIOTION00MST?
Kaxk paboTraeT MeTo 1 MOMEHTOB ISl OLICHKH TTapaMeTpoB?
7. Yto yrtBepxmaer HepaBeHCTBO Kpamepa-Pao m kak oHO cBsizaHO € 3()(hEeKTHBHOCTHIO
OLICHKU?

S e

HNHTepBaIbHbIE OLICHKH M UX CBOICTBA

UYro Takoe JOBEpUTENbHAS BEPOSITHOCTD?

Kak onpenensiercss qoBepUTENbHBIA HHTEPBAN?

Kaxue metopl HOCTpOEHUs JOBEPUTEIbHBIX HHTEPBAJIOB BbI 3HaeTe?

Kaxk ucnons3yercs pacnpenenenue CTprofieHTa B HOCTPOEHUU UHTEPBAJIOB?

Yem oTiiMuaeTcs JOBEPUTENbHBIN HHTEPBa AJIs CPEIHEr0 OT MHTEpBaja AJis Juciepcun?
Kak Bnusier ypoBeHb 10Bepusl HA IIMPUHY UHTEpBaia?

[IpuBeauTe npuMep NOCTPOEHUS JOBEPUTEIBLHOTO UHTEPBANA I CPEIHErO 3HAYCHHUSI.

NoakowhE

IIpoBepka rumores

Yro Takoe cTaTUCTHUYECKas TMIOTE3a U AJIbTEpHATHBA?

Kaxue ommOku nepBoro u BTOporo poja CyuecTByT?

YTo Takoe KpUTUYECKOE MHOKECTBO?

Kak onpenensiercss MOIIHOCTD KpUTEPHUS?

B uem cytp nemmbl Helimana-ITupcona?

Kak npumensiercss Kputepuil Xu-KBajpar Jyuisi IpOBEPKU runores?

IIpuBenure npuMep 3alayd Ha MPOBEPKY TMIIOTE3 C UCIOJIB30BAHUEM KPUTEPHUS XH-

NoabkowhE

KBaJpar.

JIuHeiiHasi perpeccusi ¥ rayCCOBCKHE BEKTOpa

Kak popmynupyercs 3agaya TMHEHHOM perpeccuu B BEpOSATHOCTHON MTOCTaHOBKE?
Uro yrBepxkaaeT Teopema ['aycca-Mapkosa?

Kak npoBoanTcsl cCTaTUCTUYECKOE OLICHUBAHKE NTapaMETPOB JIMHENHON perpeccun?
Kaxue meToapl mpoBepKH 3HAYMMOCTH MTApaMETPOB PETPECCUU CYLIECTBYIOT?

Kak oneHnBaeTcsi 3Ha4MMOCTh BCE MOJIENIN JIMHEWHOMN perpeccuu?

YTo Takoe raycCOBCKMI CIIy4alHbII BEKTOP?

KaxoBbI OCHOBHBIE CBOMCTBA IayCCOBCKMX BEKTOPOB?

NoabkowhE

YciaoBHOe maTeMaTH4yeckoe oxkuaanme. Value at Risk

1. Kak onpenensiercs yclIOBHOE MaTeMaTHYECKOE OKuaHue?

2. Kakue OCHOBHBIE CBOWMCTBA YCIIOBHOT'O MaTeMaTHYECKOTO OXKUAaHUS?

3. Kak npuMeHsieTcsl HepaBeHCTBO VeHceHa K YCITOBHOMY MAaTEeMaTHIECKOMY OXKHIAHHIO?

DNEeKTPOHHBIA JOKYMEHT



4. Kak cBs3aHbl YCIOBHOE MaTeMaTHUYECKOE OXMJaHWE M JIMHEHHas perpeccus s
rayCCOBCKHX BEKTOPOB?

5. Uro takoe Value at Risk (VaR) u kakoB ero 5JKOHOMHUYECKU CMBICIT?

6. Kakue metozas! pacuéra VaR cymiecTByroT (mapaMeTpudeckuii, uctopuueckuid, Monre-

Kapno)?

7. IloueMy BaxkeH OPKTECTHHT OIICHOK VaR M Kakue TeCTbl MPUMEHSIOTCS ISl TIPOBEPKU

aIEeKBAaTHOCTU?

HpI/IMepHLIe JAOMAaIIHUE 3a1aHUA

Jlomaninee 3axanue

JomawHee 3agaHme no teme «TodeuyHble U UHTEp-
BalbHble OUeHKU»

1. BAPMAHT 1

AAMAHA T

SAOAHAZ

JAMAHA D

JAMAYA 4

2. BAPWMAHT 2

JAOAMA

2.5 6anna
WmeioTcA aBe Hesaencumee BeiGopion: X, ~ N{a, L) nY; ~ U[—#& &]. Mo vwa noctpoeva
seiiopia Z; = X; + Yi. HaRaw no Hed ouerscy napametpa ff = (a. b) meTonom mosesTos,
2,5 6anna

lnA BriGopey © pacnpegenseHus

i
T".u[\',:'.?-:r ! feB=(1,+m)

Pa(X) = 5) =
h, ;]

1
&
HAROM OLBHKY NapasmaTpa ¢ MeTOgoM MaKCHMANsHOMD NpaBgonoaotua.

2,5 Ganna

fnr eeiGopkw © pacnpepensdwesa U6, 0 + 6] nocTpoll gosepumensiedi wMTepean ©
NOMOLLBHS CTATHCTHIM X .

2.5 Ganna

[lnA BBIGOPKA M3 PACNDENENaHMA C NAOTHOCTEKD

Lt . .
mlr) = ;H.r €023}

1664
NOCTPON TOMMBIA QOEE0MTENEHEA MMTRpEAN ypoeHs gosepud + — (L9 ans napamatpa
€ NOMOLLLHD CTATHCTHEH X, ).
25 Ganna
WmeoTca gee wezasucumeie asbopr: X, ~ Exp(l/a) n Y, ~ N[0, k). Mo sea noctpo=-
eHa Boifopka Z; = X; + Y;. HaRgw no wed oussky napametpa & = (a.b) meTogom
MOMEHTOB.
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3ALAMA 2 2,5 6anna
[ns BuiGopku © pacnpegeneHuem

l > f-1

Pn(.\-l—_—:;I:F. pn[.\1=7l=—‘ e =(1,+ )

HanaM OLeHKy NapameTpa (/ MeToLOM MAKCUMANBHOMo NPasaonoao6s.

| 3ANAYA 3 2,5 6anna

[ins ewBopku ¢ pacnpegenenuent 11| 1.8 nocTpoi posepuTentHbIl MHTEPEaN C NOMO-
WBIO CTATUCTIKK X .

| JANAYA 4 2,5 6anna

Lns 8oiG0pKM 13 pacnpesenasma C NNOTHOCTLID

. 3 :

pelx) = ﬁf{r € [0,34]}

NOCTPON TONHBIA [OSEPUTENBHEN HHTEPBaN ypoBHA goeepun 7 — (1.9 gna napameTpa (/
€ NOMOLLLKO cTaTueTUxK X ().

domalwHee 3agaHune no Teme «AGCONKOTHO HENpepbIB-
Hble CNny4YyanHble Be/IMYUHbI [»

1. BAPMAHT 1

| JAMAYA1 2,5 6anna

MYETh MNOTHOCTE CAYSARHOR BENHYMHE HMEET CREYIOLIMA BH:

() = e, re(1,3);
b 0, =¢[13

Hafima e, P(L3 < £ < 2.5), F(x).

| BAOAMAZ 2,5 Ganna

MyETh NNOTHOCTE CAYUSAHOID BEKTORA (£, 7)) MMEET CNEgYIIUAN BH;

A B el -
_ri'IIJ'.y:I_{l‘lr-'-y"- e [1L2,ye[1.2;
0, HHaYS.

MPOBSEUTE, RENAKITCA MW CYUSAHLE BENWUMHLL HEIZBUCUMEIMM, U Habma F: (), By —

$YHKLHA PECNPEOSNEHHA KA 00M M3 CNYYSAHEX BENMYNH, B HEMD BXOAALLIMI.

| JAMAUA D 2,5 Ganna

MycTe £ WMEET PABHOMEDHOE PACMDEAENEHWE HA OTPEIKE '—'E.ﬁ-_. Haimi nnatHoCTE
CNYUAAHOA BENAUMHE ] = {2 =1

| JAOANA 4 2,5 Ganna

MyeTh £, 1j — HEZEEHCHMEIE CMYUERHEE BENMUMHB, MMEKLLIME SKCNOHEHLWANEHOES pacnpa-

pEnexne C napasmeTpan A = i HElmn pacnpegensHmue ciyusnkoi sennanHel [ = £ + 1.

2. BAPUAHT 2

| FAOANAN 2,5 Ganna

MycTh NAOTHOCTE CAYYSAHON BEMNWYHHE! MMEST CNEOYHILMA BMA;

L) et re-2.0
olx) {n. r & [-2,0].

Hatima o, P{—1,50 < £ < —0,5), Flx).
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3ANAYA 2

3ALNAMA 3

| JADAMA 4

2,56anna

cxly?,
0,

olx,y) = {

wHave

2,5 6anna

CNYYIRMOR pennumbl ) = Ing

2,5 6anna

HNomawHee 3apaHue no Teme «[luckpeTtHble cnyyan-

CNYYRAHOR BoNMMMHBl ( = L — ).

Hble BENMUYUHBI |»

1. BAPMAHT 1

AAMAUA 1

IANAYA 2

JAMAHA 3

AAMAYA 4

2.5 Ganna

MycTh CNYYARHAA BENWYUHA NPMHEMMAET 3HaYeHKA 1,23 0 ¢ OMHEK0B0H BEPOATHOCTEID,

Haigmw P{£ = 2] P{£ < 3).

2,5 Ganna

MycTe BEKTOR [£.7)] MMEET CNEQYIOWES PACNPEAENEHHE!

L -1 o 1 2
W] o8 ef16 3¢/16 c/8
1 e/t /8 | 38 | cf
2 e/d o/ cf2 ofd

Haima pacnpegeneHie «, NPOBERHTE HESABHCHMOLTE a W T

2,5 Ganna

MNycTb £.1) — HEIABMCHMEE OOMHAKOB0 PACTDELENEHHLE CNYUMIHDIE DEMASHHE, HMESD-
WHE TEOMETRHYECKOE PECMPELENEHWE C NEPaMETROM b, HalmW pacnipeaensHue cry4ai-

HOH BEMMMHME { = £ — .

2,5 Ganna

KyGuk SpocasTer 2 paza. OB0aHaYMM yepe3 X — MEHHMANEHOS BRINABISE IHAYEBHEE, 8
V" = MEKCUMankHOE BRINaslLes 3HaveHne. Haimi coemecTHoe pacnpegseneqme (X, 17,

OJEeKTPOHHBIN JIOKYMEHT

MycTb NNOTHOCTL CNY4ailiHoro BexTopa (£. 1)) MMeeT cneayioumn Bra
v e (1,2),y€(1,2);

MNposepuTs, ABNAKITCS NK CRYUAAHBLIE BENWUMHLI KEIZBUCUMBING, 11 HaitTy [ (). I",,l Y) -
ByHKUMK PACNpeaeneHitn KaXA0NH 13 CNYNaRHEX BENKUMH, B HErO BXOARALMX,

MycTs £ UMeET 3KCNOKEHMANBHOR pacnpeseneHie ¢ NapameTpom A. Hanti nNaTHOCTE

Mycts £,1) <= HEIABNCHMLE OAMHAKOBO PACNPEABNEMHNE CNYUANMIE BENUUWKL, HMe-
I0WWME IKCTIONEHUMANBHOE pacnpegencHne ¢ napameTpom A, Hadtk pacnpeaenenme



IIpumepHbIe 3a1aHNsI 10 KOHTPOJIbHOI padoTe

KonTpoubsnas padora Nel

BapuaHT 3

3AMAHA T 2Banna

B nepeoi ypre 2 vBpHLix W 5 Sensi Wapos, B0 BTOROA — 3 Benuix u 1 YépHeA wap. W3 nep-
E0# YOHEI NEQENCEWNK B0 ETORYKD 2 wapa. HalTH BEpOATHOCTE TOTD, 4T NPK BRITAMHMEEHAN
2 Wapos W3 BTOPOR YoM DOBHO OOMH OKAMETCH Gensm,

PELSEHME PacCMOTRHM 3 MHNOTEIL:
. 2
Ap — nepenosmnn 2 yepHey wapa, Pl Ag) = m= 151'.
7T
ul vl
A — nepenosinm 1 yepHeE wap ¥ | Genwit wap, P(A,] = rT-’i.— = rl,,El'-:

o Ay = nepenosonm 2 Genex wapa, P[As) = :—~ = -1;'1'-

38 QaHHYH YACTh PELEHWA CTABUTCH (1.5 fanna. EcnM 378 48cTL HESEPHA, TO AanSe Npo-
BEQKA HE OCYLYBCTENABTCA. PECCMOTPHM EBDOATHOCTH HALWEND COB&TUA NPM rKNOTE3a%

el .
« PO)4g) = 852 = 3
' _ f":"_', _H,
- PCI4) = 52 =
wll gl
« P(Cl4z) =S85 = L.

B

33 paHHy YacTs pelweHnA ctagatea (.5 Ganna. Torga

P{C) = P(Ap)P(C]Ap) + PLALP{C]AL) + P{A2)P(C]Az)
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33 [aHHY JacTk pelweHna ctaeutea | Gann, NMpe Hanme aprdimeTHueckis owMBox, He
BMHAKILE HE X040 DELUEHAA, 38 HamOy M2 Hux chaxastca (.| Sanna.
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FNeKTPHMECHaN Wens COCTARNEHA M0 CHEME, NPUBSOEHHON Ha PHOYHEKE.
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BIMAKILLAX 3 X0U0 EeLUSHMR, 33 Kaoyso 13 Heo cHroxaeTcn (), 1 Ganna.
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33 faHHYH YaCTs pelleHMA cTasuTeR | Bann.

PEWWEHME B cHmy HOPMIADOSI

Tax Kax COBMECTHER NNOTHOCTE PECTIPEASNEHMA T + | HE MOXET ObiTe NPEACTAENEHE B
BMne npouseegesvn Gyrsapi (1) u gly) npw x < [0,1],y £ [0,1], To cnysainsie senv-
WM HE RENAKOTCA HESEEUCHMEI, 33 QAHHYW0 YBCTE DEWEHWR TAKKE CTASHTCA | Bann,

ZA0AHA 4 2 Banna
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Cnyuyainias BensarHa £ npusssaeT sHauesn — 1, (0, +1 ¢ sepoathocTamu 1,3, 1/2, 1/6

MycTe &8 krare Mz 500 cTpassay cogepsomea 100 onevator. Mononssya npHdnseHHe
Mysccola, OUSHNTE BEDOATHOCTE TOND, YTD HE CIyYanHD EBolipaHHoR cTpaHuge Byost
HE MEHES | ONEUSTOK, 3 TEKSE TOND, UTD He SYRET HM CEHON ONEUETRH.

3ananus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO IUCHUILIHHE (MOAYJII0)

Ne 3ananue OTBeT KomnereHnus
n/n
1 | Yxaxure popmMyiry OHHOMHUATIBHBIX C(n,k) / binomial coefficient, VK-1
K03 (HUITUEHTOB. KOMOHMHAIIAN
2 | YkaxuTe MeTo]l CHHTe3a (hOPMYJIbI ITOJTHOM Cymma /summation, YK-1
BEPOSATHOCTH. CYMMHUPOBAaHHE
3 | YkaxuTe  WHCTpyMEHT s aHaiu3a I'ucrorpamma / histogram, VK-1

BI>I60pO‘IHLIX JJaHHBIX.

AuarpamMma 4acTtoT
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4 | VkaxkuTe  aKCHOMY  BEPOSTHOCTH O Enununa / unity, 1 OIlK-1
HOPMHPOBaHHOCTH.

5 | Vkaxute mpumeHenue (opmyssl baiteca B | OOnoBnenue / updating, nepecuér OIIK-1
3a1a9ax. BEPOSITHOCTEH

6 | Ykaxure MPaKTHYECKUI OIIBIT Cumymnstnas / simulation, OIlK-1
MOJEJIUPOBAHUSA OMHOMHUABHOTO MOJCIMPOBaHNE
pacnpenesneHusI.

7 | Ykakure 6a30BbIii MaTeMaTHUeCKuii anmapar | Ksagpar / square, kBaapaTndHoe OIIK-4
IS pacy€Ta JUCIIEPCUU. OTKJIOHCHHC

8 | YkaxuTe yMeHHE NPHUMEHSITh HEPABEHCTBO Orpannyenue / bound, orerka OIIK-4
YeOnImiena. BECPOATHOCTH

9 | VkaxuTe OmBIT peamusanuu anroputMa | ['eHepars / generation, cirydaiiHast OIIK-4
Momnrte-Kapio. BbIOOpKA)

10 | Ykaxute oOmbIT pacyéra JTOBEPUTEIHHOTO Wurepsan / interval, iuana3zon OIIK-4
MHTEpBaJa.

11 | YkaxuTe alroputM METO/Aa MaKCHMAaIbHOTO Maxkcumuszanus / maximization, OIIK-6
MIPaBIOTIOO0USI. ONTUMH3aLKs PyHKLIHK

12 | Ykaxure ymeHue pazpadaTeiBaTh MPOrpamMmy Koz / code, ckpunr OIIK-6
st pacuéra VaR.

13 | Vkaxure yMeHHE NMPUMEHITh KPUTEPUI XU- ITposepka / testing, OIIK-6
KBaJ[paT B KOJIe. CTaTUCTUYECKUM TECT

14 | Ykaxure OIIBIT BU3yaITU3aliU I'paduk / plot, quarpamma OIIK-6
SMIIUPHYECKON QYHKIMH pactpeaeieHusl.

15 | Ykaxure ONBIT CUMYISILUM IEHTPaJIbHOM Cymma / sum, HOpMHUpPOBaHHasI OIIK-6
NpeAeIbHON TEOPEMBIL. CyMmma

16 | Ykaxure METOA MOJICIHPOBAHHS CIyYalHBIX I'enepatop / generator, IK-3
BEJIMYMH. TICEB/IOCITyYaifHbIEC YnCIia

17 | Yxaxkure yMmeHHe TNPHMEHITh JuHeiHyo | OueHnBanue /estimation, IOJroHKa [K-3
perpeccuio B JaHHBIX. MOZACIN

18 | Vkaxure yMeHHE MOJEIMPOBATH YCIOBHOE I[Mporuo3s /prediction, ycrnoBHas [K-3
OXHJTaHUE. cpeanss

19 | Vkaxure ONBIT  peaqM3aldd  MOIEIH Marpuiia / covariance matrix, T1K-3
rayCCOBCKOI'0 BEKTOpA. KOBapralMOHHasA MaTpHLa

20 | Vkaxute onbiT pacuéta Value at Risk ITpomuent / percentile, KBaHTHIIB IK-3

MCETOA0OM UCTOPUYCCKUM.

DNEeKTPOHHBIA JOKYMEHT




