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1. Kparkasi XapakTepucTUKA THCHHILIMHBI (MOTYJIs1)

Pabouas nporpamma aucturuinael (Moayns) «Teopust BepositHocTeil. OCHOBHOM YpOBEHB»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — OakanaBpuar 1o HampasieHuto 02.03.01 «Marematuka u
KOMIIbIOTEpPHbIE HAayKu», npodumib «Pa3paboTka», yTBep>KIEHHbIH NpuKa3oM MuHHUCTEpPCTBA
HayKH ¥ BbIciiero oopaszoBanus Poccuiickoit @enepanuu Ne 807 ot 23.08.2017 roxa.

N3yuenne nucumrummabl (Moayis) «Teopus BeposiTHOCTeH. OCHOBHOM YPOBEHB MO3BOJISIET
oOyyaromemMycss CTPOUTH aJIeKBaTHbIE MOJEIH pPEaJbHBIX IPOLECCOB U OOOCHOBAHHO
UHTEPIPETUPOBATh JaHHBIE B YCIOBHMAX HenojgHoW wuH@opmamuu. Kpome toro, Teopus
BEPOSTHOCTEH  SABISETCI MAaTEeMAaTUYECKMM  (PYHIaMEHTOM  SIBISIETCS  MaTeMaTH4YeCKUM
(GyHAAMEHTOM JJIl CTAaTUCTHKH, MAIIMHHOTO OOY4YeHMs, SKOHOMETPHKM M aHaJIM3a JaHHBIX,
oOecrieunBast HHCTPYMEHTHI JJIs1 pabOThI C HEOTIPEAEIEHHOCTHIO.

MecTo AMCHUILINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosimas nucuunianaa (MOoayJib) BKJIOUEHA B y4e€OHBIH II1aH 0 POorpaMMe MOArOTOBKH
OakanmaBpuata no HampasieHuo 02.03.01 «MaremaTnka U KOMIBIOTEPHBIE HAYKH», TMPOQPHIH
«Pa3paboTka» ¥ BXOAUT B 00s13aTeIbHYIO YacTh bioka 1.

Jucnunnmza (Moaynb) u3ydaetcst Ha 2 unu 3 kypce B 3, 4 wnu 5 cemecTpe Ha BbIOOD.
JlocTymHa rnocsue u3y4eHus OAHOM U3 IUCUUILIUH (Moysei): «OCHOBbI MaTEMATHYECKOT0 aHAJIN3A
U JIMHEeHOM anreOpbI», nian «MaremaTtudeckuil ananus» u «JIunelinas anredpa U reoMeTpusi», Win
«Maremarndeckuii aHanu3 (muioT)» u «JIuneiHas anreOpa u reomeTpus (IUIIOT)».

Heab u3yyeHus: TMCHUIUIMHBI (MOAYJIs1): cHOPMHUPOBATh y OO0YYArOIIEroCsi CUCTEMHOE
MIOHUMAHUE OCHOB TEOPUU BEPOSTHOCTEN W pa3BUTUE HABBIKOB IIOCTPOEHUS W aHalu3a
BEPOSITHOCTHBIX MOJIEIIEH JUIsl pELICHUS ITPAKTUYECKUX 33]1a4 B YCIOBUAX HEONPEIEIEHHOCTH.

3agayun u3y4eHust JMCUUILIMHBI (MOAYJISA):

— OCBOUTh aKCHOMAaTUYECKYI0 OCHOBY TEOPUHU BEPOSITHOCTEW U HAYUYUTHCSI CTPOUTH
BEPOSITHOCTHBIE ITPOCTPAHCTBA JUIS KJIACCUYECKUX U IPHUKIAAHBIX 33]1a4;

— U3YYUTh TIOHSATHE YCIOBHOM BEPOSTHOCTH M HAYYUTHCS MPUMEHATH (hopmyiy
MOJHOM BEPOSATHOCTH U TeopeMy baiieca i1 aHaimn3a runoTe3 U NPUHATHS PELICHUH;

— OCBOMTbH OCHOBHBIE PACIIPEJCIECHUS CIIy4alHbIX BEJIUYUH U YMETh BBIYMCIIATH MX
YHCJIOBBIE XaPAKTEPUCTUKU B OJHOMEPHBIX U MHOIOMEPHBIX 3a7a4ax;

— pa3BUTh HAaBBIKM MPUMEHEHUS IpEJeNIbHBIX TEOpPEeM, BKJIIOYAsi 3aKOH OOJBIIMX
YUCeN U HEHTPAIBHYIO IIPEIEIbHYIO TEOPEMY, UISl aHATIN3a CXOAUMOCTH U OLICHKH BEPOATHOCTEH;

— Hay4HUThCSI MHTEPIIPETUPOBATH PE3YyJIbTAaThl BEPOSITHOCTHOTO aHAIN3a U IPUMEHSATh
UX IpU 00pabOTKE JaHHBIX U NPUHATHH PELICHUN B Pa3IMUHBIX MPEIMETHBIX 001aCTX.

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

3HAMDb:

— OCHOBHBIE aKCHOMBI TEOPUH BEPOATHOCTEN U MIOHATUE BEPOATHOCTHOIO IIPOCTPAHCTBA;

— KJIACCHYECKYIO MOJIEIb BEPOSITHOCTH U IIPUMEPHI €€ IPUMEHEHHS;

— YCIIOBHYIO BEpOSITHOCTb, ()OPMYILY IOJIHOM BeposTHOCTH U TeopeMy baiieca;

— TIOHATHE HE3aBUCUMOCTHU COOBITHI U CITy4alHbIX BEJIMYMH;

— OCHOBHBIE XapaKTEPUCTUKH CIyYalHbIX BEINYNH;

— OCHOBHBIE pacIpeeNICHNs CIy9ailHbIX BEJIMYHMH U UX CBOMCTBA;

— 3aKOH OOJBIINX YHWCEN, LEHTPAJbHYIO MpEeAeNbHYI0 TEOpeMY U JApPyrue OCHOBHBIE
TEOPEMBI TEOPUH BEPOSTHOCTEN.

ymems:

— (¢opMynupoBaTh BEPOATHOCTHBIE 337a4l U MPOBOJIUTH UX aHAIIN3;

— IIPUMEHATH TeopeMy baiieca npu penieHun BEpOSITHOCTHBIX 3a7ad4;

— BBIYUCIIATH OCHOBHBIE YHCIIOBBIE XapAKTEPUCTUKU CIIy4aiiHbIX BEJIMYUH;
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— HCIOJIb30BaTh BEPOATHOCTHBIE HEPABEHCTBA ISl OLEHKH BEPOSITHOCTEM CllydailHBIX
COOBITHI;

— pelarh 3aJa4i Ha CXOJAUMOCTh CIy4YalHbIX BEJTUYHH, B TOM YHUCJIE€ C UCIOJIb30BAaHUEM
3aKOHA OOJIBIINX YHCET;

— TMPOBOJUTH pacueT W AaHAIU3 BEPOSATHOCTEH B MHOTOMEPHBIX BEPOSTHOCTHBIX
MPOCTPAHCTBAX.

6/1a0emb.

— HaBBIKAMH IPUMEHEHUS BEPOSITHOCTHBIX MOJICIEH K PEIICHUIO TPAKTUYECKUX 3a]1a4;

— HaBBIKAMH pabOTHI C MOJICIIIMH MHOTOMEPHBIX PACIIPEICIICHH;

— HaBBIKAMHM TIOCTPOSHHUS M HCIIOJIB30BAaHUS BEPOATHOCTHBIX MOJEIEH B YCIOBHUAX
HEONPEIeTICHHOCTH;

— HaBBIKAMH MHTEPIPETALUU PE3YIbTATOB BEPOATHOCTHOIO aHAJIN3A;

— HaBBIKAMHM IIPUMEHEHUS BEPOSTHOCTHBIX METOJOB MPH aHAINU3E JAHHBIX U MPUHATHU
peLIeHu;

— HaBBIKAMH KCIIOJIb30BAHUS allliapaTa TEOPUH BEPOSTHOCTEH JUIsl PEIICHUS TPUKIIATHBIX
3a/1a4y B Pa3IMYHBIX MPEIMETHBIX 001aCTIX.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00YyUYeHUsI

Komnerennuu, dopmupyeMble B pe3yibTaTe OCBOCHUS TUCHUILUIMHBI (MOIYIISA) TPH
MPOBEJICHNH YUeOHBIX 3aHATHI B (hOpMe KOHTAKTHON pabOThI 00YYAIOMIMXCS C MeJarornyecKuMu

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

KomnereHnuus Conep:xaHue KOMIeTeHIIHH Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4eHus Mo
JucHMIJInHE (MOIYJIIO)
OIIK-1. Crioco0OeH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHLIE KOHIIEIIIIUHA U
WCIIOTTB30BaTh TEOpUH B 00JIACTH
(GyHIaMEHTATbHBIC 3HAHUS B MaTEeMaTHYECKOT0 aHAIHM3a U
00JacTH MaTEeMaTUIECKOTO CMEKHBIX JUCIUTUIMH; METOIBI U
aHaN3a, KOMIUIEKCHOTO H [TOIXOJTBI, MICTIOb3yEMBIE B
(yHKIIMOHAIBHOTO aHAJH3a Pa3THIHBIX 00JIACTSIX
anreOpbl, aHATUTUICCKOMN MaTeMaTHKU
reometpud, nuddepeHnraTbLHON OIlK-1.2. YMeeT npuMeHsTh
TEOMETPHH U TOTIOJIOTHH, MaTeMaTHIECKUE METO/bI JIIS
I QepeHInaTBHBIX yPaBHEHUH, peueHus npodeccHoHaTBHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTUYECKON JIOTUKH, TEOPHU OIIK-1.3. Hmeer npakTHUECKHUHA OTBIT
BEPOSITHOCTEH, MaTEMaTUYECKOU pa3pabOTKH U peaau3aIiust
CTaTHCTHKH M CITy4alHbIX MaTeMaTHYCCKUX MOJICIICH B
IIpOoUECCOB, YMCICHHBIX METO0B, npoq)eccnoﬂam,}[of/i
TEOPETHIECKOI MEXaHHUKH B JeSITeTbHOCTH
npoheCcCHOHATBHOMN
JIeSITENIbHOCTH
IK-1. Crnioco6en popmynupoBathb [K-1.1. O6nagaer 6a30BBIMHU 3HAHUSMU,
3aJ]a4M ¢ MaTeMaTHIEeCKON MOJTyYSHHBIMU B 00JIACTH
TOYHOCTHIO, 000OCHOBHIBATh MaTeMaTUYECKUX HayK,
YTBEPXKICHUS CTPOTO U [IPOrpaMMHUPOBaHUS U
aHAJIM3UPOBATH TTOTyYEHHBIE “H()OPMAIMOHHBIX TEXHOJIOTHH
pe3ynbTaThl B 00JIaCTH IIK-1.2. YMeeT HaxO/IUTh,
MaTeMaTHKH U KOMIBIOTEPHBIX (hbopMyJIMPOBATh U PEIIaTh
HayK CTaHJIapPTHBIC 33]Ia4H B
COOCTBEHHOH Hay4YHO-
HCCIIEI0BATEIbCKON
JESITEIbHOCTH B MAaTEMaTHKE U
nH(hOpMaTHKE
I1K-1.3. HmeeT omnbIT paboOTHI ¢ 3371a4aMu
B 00J1aCTH MaTEeMAaTUKU U
KOMITBIOTEPHBIX HAayK, BKITIOYast
MPUMEHEHUE MaTeMaTHYECKUX
METOJIOB sl PEIICHUS
MIPAKTHYECKHX 3a/1a4
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3. TemaTuuyeckuii IJIaH

Nerr/ HanMeHOBAH e TpynoeMKocThb, aKajeMHUYecKUe Yachl TKY
n pas/iesia AMCHHILITHHbBI Outasn gopma (Texyumii
(Momyust) AyAutopHas padora CamocTosiTen KOHTPOJIb
Jdexunn | Cemunappr | KOHTpoib Hasi pabora yCIeBaeMoCTH)

1 OCHOBBI 6 12 2 18 JlomarrHee 3a1anue
BEPOATHOCTHOTO KonTponbHas
MOZCITHPOBAHUS pabora

Konrect

2 AKcHOMaTHKa U 8 12 2 26 JlomarrHee 3a1anue

HETPEPhIBHBIC MOJICITH Konrponbhas
pabota
Konrect
3 [IponBHUHYTHIC TEMBI U 8 16 2 26 JlomariHee 3ananne
NPUIOKEHUS KontponbsHas
pabota
Konrect
IK3zamen 6
Hmozo: 42 60 12 76
Ob6vem oucyununvt (Mo0ysn) 190
(6 ax. u.)
Ob6vem Oucyuniunvl (MoOy1s) 5
(6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)
Neni/m HaumeHnoBanue pa3gesa Coaepsxanue TMCHUILTHHBI (MOYJIA) 0 TeMaM
JUCHHIJIMHBI (MO1YJIs1)
1 OCHOBBI BEpOSITHOCTHOTO Kombunaropuka

MOZACIIMPOBAHUS

I[I/ICerTHoe BCPOATHOCTHOC MMPOCTPAHCTBO
VYcnoBHas BCPOATHOCTDH
ﬂI/ICerTHBIe CﬂyqaﬁHBIe BCIIMYHHBI

2 AKcHuoMaTHKa U HeTlpephIBHbIE Axcuomatnka Konmmoroposa
MOJIENIN OOmiee HOHSATHE CIy4YallHOW BEJIMYMHBI, A0OCOJIIOTHO HENpPEpbIBHbIC
CITy4ailHble BEJTMYUHBI
3 [IponBuHyTHIE TEMBI U Xapakrepuctaueckne QyHKIIUH

MPUITOKCHUA

[IpumeHeHne XapaKTepUCTHIECKUX (HYHKLUI

I"ayccoBckue cityyaiiHble BEJIMYMHBI U TAYCCOBCKHE BEKTOPHI
VY ci10BHOE MaTEMaTHUECKOE 0XKUIAHUE

CroumocTts nog puckom (VaR)
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5. Y4e0HO-MeTOaHYECKOE O0ecIIeUeHHe

YHUBEpCUTET  pacnojaraetT MOJHBIM  HAa0OpOM  JIMIEH3UOHHOTO M CBOOOJHO
pacnpocTpaHsieMOro MpPOrpaMMHOT0O oOecredeHus, BKIIOYash MPOAYKTHl OTEYECTBEHHOI'O
IIPOU3BO/ICTBA.

Kaxxaplii cTyneHT B TedeHHe BCero mnepuoaa OOy4YeHHs IOJIy4YaeT HWHIAWBHIYaJbHBIH
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOMMOTEYHOM  cHcTeMe U AIIEKTPOHHOU
nH(OPMaLIMOHHO-00pa30BaTEeIbHON Cpefle YHUBEPCUTETa. OTHU CHUCTEMBI MPEAOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM 3 J000i TOUKH, TJIe eCTh NOAKIIOUeHHe K ceTn MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 32 €r0 Mpe/IeaMH.

CrynentaMm o0ecriedeH yJaJeHHBIA JOCTYN K COBPEMEHHBIM MPO(EeCCHOHAIBHBIM 0a3aMm
JaHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

OcHnognas numepamypa:
1. IIpoxopos, 0. B. Teopus BeposATHOCTEH M MaTeMaTHyeckas CTaTUCTHKA : YYCOHHK U
npaktukym s By3oB / 1O. B. Ilpoxopos, JI. C. [Tonomapenko. — 3-¢ u3A., UCHp. U JOI. —

Mocksa : U3garensctBo IOpaiit, 2026. — 219 c. — (Bsicmee o6pazoBanue). — ISBN 978-5-
534-20239-7. — Tekct : anexTpoHHbIi // O6pa3oBarensHas wardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/583019.

2. Koran, E. A. Teopust BeposiTHOCTE M MaTeMaThdyeckas cTaTHCTUKa : ydeOHuK / E.A.
Koran, A.A. IOpuenko. — MockBa : HMH®PA-M, 2024. — 250 c. — (Cpennee
npodeccuonansHoe odpazosanue). - ISBN 978-5-16-015649-1. - Tekcr : anmekrponnsiid. - URL:
https://znanium.ru/catalog/product/2078388.

Jlonoanumensvhasn numepamypa:

1. Xycuyrnunos, P. ILI. Teopus BepositHocTel : yueOHuk / P. 1. XycHyTnnnoB. — MockBa
: THOPA-M, 2022. — 175 c. — (Bepicmiee obpaszoBanue: bakanaspuart). - ISBN 978-5-16-
005312-7. - Tekcr : anekTponHbIid. - URL: https://znanium.ru/catalog/product/1844322.

2. llupsie, A. H. BepostHocTh B Teopemax © 3amadax (C J0Ka3aTeIbCTBAMHU U
pewennsimMu). Knura 1: Yue6noe nocodue / Ilupsie A.H., Opnux NU.I'., fAcbkos I1.A. - MockBa
:MIIHMO, 2014. - 648 c.: ISBN 978-5-4439-2082-5. - Tekct : osnektponnbii. - URL:
https://znanium.com/catalog/product/969687.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHWYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U OOeCreunBarolell MpoBeIeHNE BCEX
BHUJIOB JUCUUIIMHAPDHOW M MEXIUCUMIUIMHAPHON TOATOTOBKH, NPAKTUYECKOM W HAay4HO-
MCCJIEI0BATENBCKOM padoT 00yUaIoMUXCsl, TPETYCMOTPEHHBIX YICOHBIM IIJIAHOM.

[TomerieHus1, KOTOpPbIE MPEICTABISAIOT COO0N yueOHbIE ayAUTOPUH AJISl IPOBEICHUS 3aHATHI
JEKUMOHHOTO THWMA, 3aHATHM CEeMUHApCKOro (MpakTU4YEeCKOro) TWIA, TPYHNOBBIX U
WHAUBUAYAIbHBIX KOHCYIbTAIMA, TEKYIIETO KOHTPOJS U MPOMEKYTOYHON aTTECTAIH, a TAaKKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUIEHUS AJIsl XPAHEHUS U MPOPHIaKTUYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomenieHusI yKOMIUIEKTOBaHbI CIICIHATU3UPOBAHHOMN
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMU OOYy4YeHUS, CIy>KalllUMU Ji1 IPEICTaBICHUs y4yeOHOU
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne qucumInHbl (MOIYIIs1) 00ECIIeYnBAETCS B YUCOHBIX ayIUTOPHSIX, OCHAIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKUMH KaIbKYyISTOpaMHU;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0OBaHHEM, BKIIIOUAs IEMOHCTPALIMOHHOE 000PYIOBaHHE.
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https://urait.ru/bcode/583019
https://znanium.ru/catalog/product/2078388
https://znanium.ru/catalog/product/1844322
https://znanium.com/catalog/product/969687

[TomereHust 151 CAaMOCTOSITEIIBHON pabOThl 00YJaIONIUXCsl, B TOM YHCIIE TPUCTIOCOOTICHHBIC
JUI WCTOJb30BAHUS MHBAJIUAAMHU M JHUIAMU C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbS,
OCHAIIIEHbl KOMIIbIOTEPHON TEXHMKOH C BO3MOXKHOCTBIO MOJKIIOUeHMs K cetH «HTepHeT» n
o0ecrieyeHHEeM  JIOCTyNa B  JJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCJIE AJIEKTPOHHBIM OHUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NPO(ecCHOHATBHBIM 0a3zam
JAHHBIX 1 UH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue noprajia CchbliIka
(M3gaHus, Kypca, A0KyMeHTa)
1. | Hayunas snexkrponHas oudnaroteka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMOTEKA
2. | baza mannbix mis I T-coenuanicTos https://habr.com
3. | basa mamneix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBaHus Poccutickoit @enepariim

5. | ®enepanbusiii moptan «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Exannoe okHo gocrymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”

7. | Enunas xosnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHYOPMALTUOHHO - http://fcior.edu.ru/
00pazoBaTeIbLHBIX PECYPCOB

[lepeueHbr WHGOPMAIIMOHHBIX TEXHOJIOTUH, WCIOJNB3YEMbIX IPH  OCYHICCTBICHUU
00pa3oBaTeNbHOIO MpoIiecca 1Mo AUCIUIUTHHE (MOYJII0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MPOrpaMMHOTO  OOecleueHus, COBpPEMEHHble mpodeccHoHalbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHbBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBo JInnen3snonnoe / cB000HO
pacnpocTpaHsiemMoe

OnepanHoHHbIE CHCTEMbI:
Microsoft Imagine (Windows Client, Server) | sapyGesxuoe | nuuensnonHOE
Bpay3zepbI:
Sunexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsieMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) 3apy0eKHOe JIMIEH3HOHHOE
TeXstudio 3apyOekHOe cBOOOIHO pacnpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOoe cBOOOJIHO pacrpocTpaHsIeMoe
IMporpammHoe oGecneveHue IJisl IVIAHNPOBAHHUS M YUeTa BpeMEHH:
Toggle app | 3apyOekHOE | CcBOOOJIHO pacnpocTpaHsIeMoe
CucTeMBbl YIPaBJIeHHs] TPOEKTAMM:
Microsoft Imagine (Project) | sapy6exHoe | muuensuonHoe
CucreMbl ynpapJjieHusi 6a3aMu JaHHBIX:
Microsoft Imagine (SQL Server) | 3apy6exHoe | nuuensuonHOe
Cucremsbl peseppHoro konuposanmns (backup):
Acronis Backup Advanced for HyperV | sapy6exHoe | muuensuonHoe
CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:
Koncynpranrllimtoc: cipaBoyHO-IIpaBoBast OTEYECTBEHHOE JIMLIEH3UOHHOE
cucTeMa
CpencrBa aHTMBMPYCHOM 3aILMTHI:
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Kaspersky Endpoint Security s 6usaeca OTEYECTBEHHOE JULIEH3UOHHOE

Cranmaprasiii Russian Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apy0exHOe CBOOOJTHO pacpOCTPaHIEMOe
Bash (Unix shell) 3apyOekHOE CBOOOJIHO pacnpocTpaHsIeMOe
Anaconda 3apyOekHOe CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHOe cBOOOHO pacIpOCTPAHIEMOE
CopelliaSim 3apy0exHOoe CcBOOOHO pacIpOCTPaHIEMOE
Google Colaboratory 3apy0exHOe CBOOOJTHO pacpoOCTPaHIeMOe
IlakeThl NPOrpaMMHBIX CPeJICTB M OHOJTHOTEK:

AutoPsy 3apyOekHOe CBOOOJTHO pacIpoCTpaHsIEeMOe
Interactive Disassembler (IDA) 3apy0exHOoe CcBOOOHO pacIpOCTPaHIEMOE
Cucremsbl ynpapieHusi onéanorpaguyeckoi HHpopManmeii:

Zotero | 3apy6exnoe | cBoGoIHO pacmpocTpansiemMoe
CepBHCBI B CITYXKOBI:

Bind 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIEeMOe

7. MeTtoanuyecKkue v OlleHOYHbIE MATEPUAJIBI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce wusywenust aucummiiuHbel (Monyisi) «Teopust BepositHocTeil. OcHOBHOM
YPOBEHb» B paMKax TEKYILEro KOHTPOJSI YCIIEBA€MOCTH HCHOJBb3YIOTCSA TaKHe BUIbI Y4eOHOM
paboThl, KaK JIEKIUs, CEMUHAPBI U JIOMAILIHUE 3a/IaHUsl, KOHTECT, KOHTPOJIbHBIE PA0OTHI, a TAKXKE
pasyinyHble BHUJBl CAMOCTOSTEIBHONH pabOThl O0YYaIOLIMXCA IO 3aJaHUI0 IpernojaBaTes,
HaIpaBJIEHHbIE HA Pa3BUTHE HABBIKOB IPO(ECCUOHATIBHON JIEKCUKHU, 3aKPEIUICHUE TPAKTUUECKUX
npodeCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE UHUIMATHUB.

Jlexyus — cHCTEMAaTHYeCKOe, TIOCIEOBATENbHOE, MOHOJOTHYECKOE  H3JI0KEHHE
nmpenoAaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUYECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIYeTCS BECTH KOHCIICKT JICKIMHA: KPaTKO W CXEMaTUIHO
¢dbuKkcupoBaTh OCHOBHBIC HJIEU, BBIBOJABI M OOOOIICHHS JIEKIMH, BBIICTSITh BaKHBIE MBICIH,
KITIOYEBBIC CIIOBAa M TEPMHUHBI. HEoOXOAMMO OTMETHTH BOIPOCH WJIH MaTEpHabl, KOTOpPHIE
BBI3BIBAIOT 3aTPYAHECHHUS, U TOMBITAThCS HAWTH OTBETHI B PEKOMEHI0BaHHOM nmuTepatype. Eciu
pa3o0parbcsi B Marepuane HE YHaercs, CleAyeT c(GOpMYIHpOBaTh BOMPOC W 3adaTh €ro
MPernoAaBaTeNo Ha KOHCYIbTAUU UM BO BPeMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 (hopma yueOHOUM NesATeTbHOCTH, IPOBOAUMAs B Y4€OHOM 3aBEEHUU IO/
PYKOBOACTBOM IpemojaBaTesii, TI/€ CTYACHThl AaKTUBHO YYacTBYIOT B OOCYXKIEHUSX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlns ycrenrHoi MoAroTOBKUA K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATUA W OCHOBHBIMH MaTCpHalaMu, 4TOOBI MMETH BO3MOYKHOCTH AKTHBHO y4aCTBOBAaTh B
obcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOMPOCH U UJEU ISl OOCYKIEHUS, YTO TMOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Konmecm — wHTepakTuBHas miaTdopMa C 3aJaHUSMHU PAa3HOTO YPOBHS CIOKHOCTH H
ABTOMATHYECKON TTPOBEPKOM pe3yIbTaTOB.

KonTecT mo3BosisieT onepaTuBHO OIEHUBATh YCBOCHHE MaTepuaiia M BBISBISATH MPOOETHI B
3HAHUSAX dYepe3 TECThl W TMpaKTUYeCKHWe 3amadd. Takoil (opmaT CrocoOCTBYET pEryJsIpHON
CaMONPOBEPKE U MOBBIIIAET MOTUBALMIO K U3YYEHHUIO JUCIUTIIINHBI.

Konmponvnas paboma — nucbMeHHasi pabota ¢ HaOOpOM 3a1a4, KOTOPbIE HY>KHO PEIIUTH 32
OTpPaHHYEHHOE BpEMSI.
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[{enb KOHTPOJIBHOM PabOTHI — MOJYYUTH CHEIHATbHbIE 3HAHUS IO OJJHOW UJTM HECKOJIBKUM
TeMaM JUCUHUILUIMHBI ¥ TIPOIEMOHCTPUPOBATH HABBIKK UX MPAKTUIECKOTO TPUMEHEHUS.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMaTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBarh 3aJaHus Ha JTarmbl, YTOObI
n30exarh MEeperpy3kd M JIydille yCBOUTH Marepuai. Mcmonap3oBaTh pa3iWyHble HMCTOYHHKHU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAWH-PECypChl, I 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

bonycnvie 6annbl — 3TO OIEHKH, KOTOPBIE CTYIEHTHI MOTYT IOJIyYUTHh 32 BBIOJHEHHE
JIOTIOJIHUTEIIbHBIX 3aJaHUH.

@®opmar OOHYCHBIX OajUIOB TIO3BOJIIET CTYJCHTaM YIYYIIUTh OOMIYI0 OLEHKY IO
JUCLHUIUIMHE (MOYJII0) U CTUMYJIMPYET YIiyOJIeHHOE U3ydeHHe MaTepHaia.

Camocmosmenvnas paboma — paboTa CTYJCHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
W3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B miporiecce camocTosITebHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAaHHBIMHU
MaTepuaiaMH MPYU MUHUMAIIBLHOM y4YacTHH MpenojiaBates. 3a1auu CTyJeHTa BKIOYa0T padoTy
C KOHCIIEKTaMHu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepPUAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOIHUTEIBHBIX TEM, BHIMOIHEHHE YU4eOHO-HUCCIIEI0BATENIbCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHs 10 JUCHUILIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi U OlleHUBaHUA CPOPMUPOBAHHOCTH KOMIETEHUHHA MO
aucuuminHae (Moay./o) «Teopusi BepositHOCcTeid. OCHOBHOI YPOBEHb»

OueHuBaHuEe ypOBHSI Y4EOHBIX JOCTHKEHHUH, OOydYaIOIMMUXCA MO AUCHUILIUHE (MOJIYIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEXKYTOUYHOMN aTTeCTaIUH.

IIpome:xxyTouHasi arrectaumsi MO JUCIHUIUIMHE (MOIYJIO) OCYIIECTBIISIETCS B (opme
9K3amMeHa, Py YTOM TPOBOJUTCS OLIEHKA KOMITETEHITNH, C(HOPMUPOBAHHBIX 10 TUCIUTLINHE.

I[J'IS[ OLCHUBAHWA TCKYHICTO KOHTPOJIA YCIICBACMOCTU H HpOMe}KyTOLIHOI\/'I arTeCTanmuu
HCIIOJIB3YCTCA I[GCHTI/I6aJ'IJ'IBHa$I IIKajla OLHCHHBAHUA, KOTOpass COOTHOCHUTCA C TpaI[I/IIII/IOHHOI\/'I
MATUOAUIBHOM IIKAIOH CJICAYIOIUM o6pa30M, €CJIM UHOC HC YKa3aHO B cnnna6yce JUCHUIIIIMHBI.

[ecatudannbHas IlarudanabHas Oo0masn xapakTepHCTHKA pe3yJabTaTa 00y4eHus 1o
OLleHKA OLIEHKA AMCHMILINHE (MOYJII0)
10 OTtnuyaHO CTyIeHT MOJHOCTBIO BJaJeeT 3HAHUSMH, H3JI0)KEHHBIMH B
9 OTAMYHO paboueii mporpaMme, U TIIyOOKO OCMBICISIET AUCHUILIHHY. OH
8 OTIM4HO CaMOCTOSTEIBHO U JIOTUUECKH MIOCIIE0BATEILHO OTBEYALT HA

BCE BOIIPOCHI, aKLEHTUPYsS BHUMaHHE Ha HauOoJee BaXKHOM.
YMeer aHaIM3WpOBaTh, CpPaBHUBATH, KIACCH(UIIMPOBATE,
0000mmaTh, KOHKPETH3UPOBaTb M  CHCTEMaTHU3UPOBATH
W3YYEHHBIH MaTepuall, BBIACNAS KIIOYEBBIE MOMEHTHl H
yCTaHaBNMBas MPUINHHO-CIEACTBEHHBIE CBA3W. YeTko
¢dopMynupyeTr  OTBETHI, YBEPEHHO  WHTEPIPETUPYET
pe3ynapTaThl aHATW30B W JPYTHMX HCCIENOBAHWN, a TaKKe
pemaer crnoxHele 3amaund. CTyOeHT XOpOIIOo 3HAKOM C
METOAaMH HCCIIE0BaHNsI, HEOOXOIMMBIMH JJIS TPAKTUIECKOM
JIESTEIbHOCTH, ¥ YMEET CBS3BIBATh TEOPETHUECKHUE ACTIEKTHI

JAUCIHUITIINHBI (MO,Z[y.]'IH) C MMPAaKTUYCCKUMMU 3aJa4aMU.

ONEeKTPOHHBIA JOKYMEHT



JlecaTndaIbHAA
OIleHKA

IIaTnoannnLHas
OLICHKA

Oo0mas XapaKkTepHCTHKA Pe3yJIbTAaTa 00yYeHHUsI 10
AUCUUIINHE (MOIYJIIO)

7

Xoporo

6

Xoporo

CryneHT o0namaeT 3HAHWSIMH TMPEAMETa MOYTH B TOIHOM
o0beMe paboueit mporpaMMBI M CAMOCTOSTEIHHO, TOTHICCKH
MOCJIEIOBATEIILHO M BCECTOPOHHE OTBEUYACT HA BCE BOTPOCHI,
aKIICHTUPYS BHUMaHUE Ha HAUOOJIee 3HAYMMBIX MOMECHTAX.
OH yMmeeT aHaIH3UpOBaTh, CPABHUBATH, KIACCU(UITUPOBATH,
0000111aTh, CUCTEMAaTU3UPOBAThH
W3yUYCHHBIH MaTepHal, BBUICISISI €r0 KIFOUCBbIC aCIEKThl U

KOHKPETHU3HUPOBATH u

yCTaHaBJIUBas MIPUYMHHO-CIEACTBEHHbBIC CBSI3U.
@opMyIHpYyET CBOM OTBETHl, YBEPEHHO HHTEPIPETUPYET
pe3ynbTaThl aHAJU30B M JIPYTUMX HUCCIEIOBAaHUM, a TaKKe
pelIaeT CIoXKHbIE CUTyallMOHHBIE 3aaui. CTYJEHT XOPOIIIO
3HAKOM C METOIaMH HCCIEeIOBaHUS, HEOOXOAMMBIMH IS
MPaKTUYECKOU CBSI3BIBATH

JACATCIBHOCTH, n yMEET

TCOPETUUYCCKUEC AaCIICKTbl IMpEAMETa C MPAKTUIYCCKUMU

3aJadaMu.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

Crynent obnanaet 0a30BbIMH 3HAHUSIMH 110 JUCLUIUIMHE, HO

WCTIBITBIBACT TPYTHOCTH IPHU CaAMOCTOSTEIBHBIX OTBETAX W
UCIIOJIb3YeT HETO4HbIe (OPMYNIHUPOBKU. B Xome oTBETOB OH
JIOITyCKaeT OMIMOKH, Kacarolluecs CyTH BOMpPocoB. CTyAeHT
CIOCOOEH pelarh TOJIBKO CaMmble MPOCTHIE 3a/1a4d U BIIaJeeT
JMIIb MUHUMAaJIbHBIM Ha0OpOM METOZIOB HCCIIECIOBAHMUS.

He cman

He cnan

He cnan

CryneHT He OBNIajeN 00s3aTeIbHBIM MUHIMYMOM 3HAHHUU 110
MpPEAMETY U HE MOXET OTBETUTh Ha BOIPOCHI, JaXKE€ €CIU
JIOTIOJIHUTEIbHBIE  HaBOIALINE

MperoAaBare’ab  3a7aeT

BOTIPOCHI.

Hucturnnuna (monynb) «Teopus BepositHOcTeil. OCHOBHOM YpOBEHB» OIEHHUBACTCS
CJIEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec |KoaunyectBo Onucanue

Jomamnwve 3aganns | 15% 14 Habop 3amad o remam Henenn

Kontponsnas padora | 30% 3 [Mucermennas pabota ¢ HabOpoM 3a1ad, KOTOPbIE HYKHO
PELIUTh 3a OTPAaHHYEHHOE BPEeMs

Konrect 15% 3 WHTepakTUBHBIE 3aJaHUS PAa3HOTO YPOBHS CIIOKHOCTH C
aBTOMATUYECKOM IIPOBEPKOM pe3ysIbTaTOB

Ox3ameH 40% 1 [TuceMeHHast WM ycTHast paboTa HaJl 3a1aHUEM,
HanpaBJICHHBIM Ha MPOBEPKY MOJyYEHHBIX 3HAHUH 1
HaBBIKOB 110 TUCHUIUINHE (MOZYIIIO)

B paMKax U3yudCHUA JUCHUIIIINHBI (MOI[}/'JBI) BO3MOJXHO ITOJTYYCHUC 6OHYCHBIX 0aJioB.

®opmysa pacyéTa HUTOrOBOi OHNEHKH M0 AUCHHMILVIMHE (MOAYJII0)

«Teopus

BeposiTHOcTel. OcHOBHOI ypoBeHb»: «0,15 X cpemnee 3a qomanmaue 3amanus + 0,3 x cpenHee
3a KOHTpoJbHBIE paboThl + 0,3 x cpenHee 3a koHTecT + 0,3 X IK3aMeH».

Texkymuii KOHTPOJIb YCIIEBAeMOCTH 00y4aloLIUXCs 110 TUCHMILIMHE (MOLYJIIO)

IIpumepHbIe TOMaLIHUE 32 IAHUS
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Jlomainee 3aganue 1.

1. Hailinute MOIIHOCTH MPOCTPAHCTBA 3JIEMEHTApHBIX MCXOJOB IIPU OpOCKE ABYX
UTPATbHBIX KOCTEH M BBIYHCIUTE BEPOSTHOCTH COOBITHS, COCTOSIIETO B TOM, YTO CyMMa OYKOB
paBHa 7,

2. C noMoI1bt0 KOMOMHATOPUKH OIPEIeTIUTE KOJINYECTBO CIIOCOOOB BHIOPATh 3 KHUTH
u3 10 1 HaliiuTe BEPOSATHOCTH TOTO, YTO CPEAX BRIOPAHHBIX — JIBE ONpPECIEHHEIC;

3. B nuckpeTHOM BEpOSTHOCTHOM IIPOCTpPaHCTBE 3a1aHbl coobiTust A 1 B: P(A) = 0.4,
P(B) =0,5, P(A N B) =0,2; naiinure P(A U B), P(-A), P(A\ B);

4. Cucrematuveckoe YCTpOMCTBO paboTaeT B JBYX peXHMax: HOPMaIbHOM

(BeposTHOCTh 0,8) 1 aBapuitnoM (0,2); BEepOosSTHOCTh OTKa3a B HopMaiabHOM pexkume — 0,05, B
aBapuitHoM — 0,6; HaliIUTE MOJHYIO BEPOATHOCTh OTKa3a CUCTEMBI;

5. B ycnoBusix mpenpiaymieil 3ajadd cucTeMa OTKa3aiach, HalluTe BEPOSTHOCTH
TOT0, YTO OHA HAXOJWJIACh B aBaPUITHOM pekuMe, mpuMeHuB popmyny baiieca;

6. HuckpetHas caydailHas BenuuMHa X nOpuHAMaeT 3Hadenus 0, 1, 2 ¢
BepositHocTsiMu 0,2, 0,5, 0,3; naitaure M[X] u D[X];

7. 3akomMMuThTE pereHus B Bujge Markdown-gaiina B Betky feature/hw 1-probability
u co3naiite Merge Request ¢ onrcanuem npuMeHEHHBIX (HOPMYII.

Jlomainee 3aganue 2.

1. [TposepsTe, 3amaét mm pyakmus F(x) = 0 npu x < 0, F(x) = x/2 mpu 0 <x <2, F(x)
=1 mpu X > 2 KOPPEKTHYIO QYHKIIUIO PACIIPEICIICHUS; €CIIH JJa — HalauTe MI0THOCTH f(X);
2. Crny4aifHas BenuunHa X UMeEeT IJIOTHOCTH f(x) = ¢-X Ha oTpeske [0][3]; HaliauTe

KOHCTaHTY HOPMHUpPOBKH c, (yHKIUIO pacnpeneneHus F(x), mMaTtematndeckoe OXUIAHHE U
JUCIIEPCHUIO;

3. Hokaxwure, yto ¢yHkuus f(x) = (IN@2n))-eN(—x%2) YIIOBJIETBOPSIET aKCMOMam
BEPOSTHOCTH U 331aET CTaHAAPTHOE HOPMAIBHOE pacIpeiesieHNE;

4, Crnyuaiinas BenmnumHa X pacrpezielieHa paBHOMEpHO Ha [a][b]; BeiBemuTe oOmume
dopmynst st M[X], D[X]u P(c <X <d),rne a<c<d<b;

S. Haiinure BEpOATHOCTH TOrO, 4YTO HENpEPBIBHAS CilydailHas BeauuuHa X C
HKCHOHEHIMAIBHBIM pactnpenenenueM (A = 0,2) npumer 3HaueHue 6onbiie 10;

6. [ToctpoiiTe rpadmk MIOTHOCTH W (QYHKIUM pACTpEACTICHUS Ui OJHOTO W3
pPacCMOTPEHHBIX pacnpezeneHuii ¢ momouibio Python win Bpyunyio;

7. 3akoMMUTHTE pelieHust U rpaguku B BeTky feature/hw2-continuous u coznaiite

Merge Request ¢ mosICHEHHEM CBOICTB HENPEPHIBHBIX CIIy4allHbIX BEJIMYHH.

Jomamnee 3aganue 3.

1. HaiinuTe xapaktepuctudeckyro GyHKIHO ¢(t) A crydaitHoi BennunHbl X ~ N(0,
1) u nokaxxute, 4TO OHA paBHa e\ (—t%/2);

2. Hcnonb3ys cBOMCTBAa XapaKTEPUCTHUECKUX (DYHKIUI, BBIBEAUTE paclpeesieHue
CYMMBI JIByX HE3aBUCHUMBIX HOPMAJIBHBIX CITyJalHbBIX BEIINYHH;

3. Jlokaxxute, 4To JTMHEHHOE TpeoOpa3oBaHUE I'ayCCOBCKOIO BEKTOPA TAKXKe SBIISAETCS
TayCCOBCKHM; TMPHUBEIUTE MPHUMEP IBYMEPHOTO HOPMAILHOTO paclpeleieHus U HalIuTe ero
MapruHajIbHbIE paclpeeIeHus;

4. s nBymepHO#l aOCONIIOTHO HEMPEPHIBHOM CIydyalfHOM BETUYMHBI C COBMECTHOM
WIOTHOCTHIO f(X,y) HaliauTe ycinoBHOe MatemMaTnueckoe oxxuaanue M[X | Y = y] u nosicHuTe ero
CMBICIT KaK MTPOTHO3a;

5. [TycTh mopTdens nMeeT HopMaJIbHOE pacHpeieNieHHe JOX0AHOCTH CO CpeTHUM 5%
U cTaHAapTHBHIM oTKIOHeHHEM 10%; Haiinute VaR Ha ypoBHe noBepus 95% 3a ofuH JICHB;

6. OObscHUTE, Kak YCIOBHOE MaTeMaTHYECKOE OXKUIAHHWE MHCIIONb3yeTCs B
MIPOTHO3UPOBAHNUH M OIICHKE PHCKOB; MPUBEANTE TIPUMeEp M3 PHUHAHCOBOH chepsr;

7. 3aKOMMHTBTE pELICHHs, BBIBOJbl W HHTepHperanuio B BeTky feature/hw3-
applications u co3nmaiite Merge Request ¢ onrcanremM NpakTUYECKOTO TPUMEHEHUS TEOPHH.
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[IpumepHbIe 3a1aHUA 1JI51 KOHTECTA
Konrecr 1.
3ananue 1 (KomOunaropuka)
CKONBbKMMHU crIOcO0aMH MOKHO BbIOpaTh 3 KHUTH U3 10, eciiy mopsiIoK He BaKeH?
Otser: 120
[TpoBepka ymenust npumMeHsTs popmyny coderanuii: C(10,3) = 10!/ (3!-7!)
3ananue 2 (IuckperHoe BepOSATHOCTHOE IPOCTPAHCTBO)
Bpoiensl nBe urpanbubie KocTd. Haliure BEposSTHOCTh TOTO, YTO CyMMa OYKOB paBHa §.
OTBeT OKpyriauTe 10 TPEX 3HAKOB MOCIIE 3AMSATOM.
Ortger: 0.139
Hcnonb30BaHre KIACCHUECKOM CXEMBI: 5 OJaronpusiTHBIX UCXOJ0B U3 36
3aganue 3 (Ycj0BHasi BEPOSITHOCTD)
HzBectHo: P(A) = 0.6, P(B) = 0.5, P(A N B) =0.3. Haiigute P(A|B).
Ortsert: 0.6
®dopmymna: P(AB) =P(A N B) / P(B)
3ananue 4 (PopmyJia MOJIHON BEepPOSITHOCTH)
Jletanu noctynaror ¢ IByX CTaHKOB: ¢ nepsoro — 70%, co Broporo — 30%. bpak: 2% u
5% cootBercTBeHHO. HaliiuTe BEpOSTHOCTH TOrO, YTO CIy4yallHO BbIOpaHHas AETajb
OpakoBanHas. OTBET BBEAUTE B BUJE IECATUUHOMN APOOH.
Ortger: 0.029
P=0.7-0.02 + 0.3-:0.05
3ananmue 5 (JAuckperHsble ciayyaiiHble BeJMYHHBI)
JluckpeTHas ciiyJaiiHas BeTUYMHA X 3aJaHa pacipe/IesieHueM:
X123
P:0.2,05,0.3
Haitnure marematudeckoe oxunanne M[X].
Otser: 2.1
M[X] =1-0.2+2-0.5+3-0.3
Konrecr 2.
3aganue 1 (Akcnomaruka Koamoroposa)
Oynkuums F(x) 3anana kak:
F(x)=0npu x <0,
Fx)=x/4mpu 0<x <4,
F(x)=1 npu x > 4.
Ssnsercs mu F(x) dynkuuneit pacnpenenenus? Beeaure 1, ecau na, 0 — eciu Her.
Otser: 1
ITpoBepka: HeyObIBaroLIast, HEMpepbIBHAas cieBa, lim — 0 u 1
3aganue 2 (IlnoTHOCTH pacnpeaeneHus)
Crnyuaiinas BenuunHa X MMeeT MIOTHOCTH f(X) = c-x Ha orpeske [0][2]. Haligute koHCTaHTY
HOPMHUPOBKH C.
Ortser: 0.5
f2cxdx=1—-c=12
3ananue 3 (PaBHOMEpHOE pacIpeesieHue)
X ~U[2][8]. Haiigute P(3 <X < 6).
Ortser: 0.5
(6—3)/(8—2)=3/6=10.5
3aganue 4 (JKCNOHEHIHAJIBLHOE pacnpeeseHue)
Bpewmst oxxuannst aBTo0yca mMeeT SKCIIOHEHITHaIbHOE pactipeaenenne ¢ A= 0.1 (B mun').
HaiinuTte BepoATHOCTB TOTO, YTO MPUAETCS KaTh 6osee 10 MUHYT.
Otger: 0.368
P(X>10)=¢e"-0.1-10) = e = 0.3679
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3ananue 5 (HopmasabHoe pacnpenesenue)
X ~N(5, 4). Haitgute P(3 <X <7), ucnionb3ysl CTaHAaPTHOE HOPMAIILHOE PACIIPEIETICHUE.
OTBeT OKpyriuTe 10 TPEX 3HAKOB.
Ortgert: 0.683
P1<Z<1)=0.6827
Konrect 3.
3ananue 1 (XapakrepucTtudyeckas pyHKums)
Haiinute 3HaueHWe XapakTepUCTHYECKOW (YHKIMM CTaHAAPTHOTO HOPMAaJIbHOTO
pacrpenenenus npu t = 1. OTBET BBEUTE KaK YUCIIO C TOYHOCTBIO JI0 TPEX 3HAKOB.
Ortger: 0.607
o(t) = eN(—t%/2), p(1) = e(—0.5) = 0.6065
3aganue 2 (IlpumeHeHne XapakTepucTHYecKUX (pyHKIMi)
ITycts X 1 Y — He3aBucuMbIe ciydaitabie BenuduHbl, X ~ N(1,4), Y ~ N(2, 9). Haiigure
nucnepento X + Y.
Otser: 13
D[X+Y]=D[X] +D[Y]=4+9
3ananue 3 (I"'ayccoBcKHe BEKTOPBI)
JBymepHblii BekTop (X, Y) HMMeeT MHOTOMEpPHOE HOPMAaJIbHOE pAaCHpElIeIeHUE C
Maroxuaaarem (0, 0) 1 KoBaprualMOHHON MaTPHIICH:
[[41[2].
[2][9]]
Haiinure koaddunment koppesinuu Mexay X u Y.
Otser: 0.333
p=cov(X,Y)/(oxoy)=2/(2:3)=1/3
3aganue 4 (Ycj10BHOE MaTeMaTHYeCKOe O;KHIAHHUE)
[Tycts (X, Y) — aByMepHBII HOpMabHbIH BeKTOp, Tae M[X|Y=y] =2y + 1. Uemy paBHO
ycnoBHoe oxkuganue M[X|Y=3]?
Otger: 7
IloncranoBka: 2:3 +1=7
3ananue 5 (Croumocth noa puckom, VaR)
JloxoaHoCTh MOpTdens 3a JeHb UMeeT HopMalibHOoe pacmpeaenenue: pu = 0, ¢ = 1000
py6neit. Haiinute VaR Ha ypoBHe nosepus 95% (ucnons3yiite z {0.95} = 1.645). OTBer
BBEJIUTE KaK MOJIOKUTEIBHOE YHCIIO.
Otsert: 1645
VaR =z-6=1.645-1000

IIpumepHbIe 3a1aHNS 1JIs1 KOHTPOJIbHOW padoThl
1. [TpocTpaHCTBO 271EMEHTAPHBIX UCXOA0B COCTOUT U3 10 paBHOBEPOSATHBIX
HCXOJI0B; coObITHE A conepkuT 4 nucxona, coositue B — 6, ux nepeceuenue — 2; Haiiaure P(A
U B) u P(—A).

2. B smuke 3 Genbix 1 7 4€pHBIX MIApOB; HAayAauy U3BJICKAIOT 2 MIapa; HalIuTe
BEPOSITHOCTH TOTO, UTO 00a 1mapa — Oeble, UCIOb3Ys KJIACCUYECKYIO CXEMY.
3. [Tpubop paboTaer B ABYX pekuMax: OCHOBHOH (BeposiTHOCTD 0,7) U pe3epBHBIN

(0,3); BeposATHOCTH OTKa3a B OCHOBHOI pexume — 0,08, B pezepBHOoM — 0,35; HaliIUTE MOTHYIO
BEpPOSITHOCTH OTKa3a Mpuodopa.

4. B ycnoBusix npeasiaymieit 3aaauu npubop oTka3al; HalauTe BEpOITHOCTH TOTO,
4YTO OH paboTai B pe3epBHOM pexxuMe, mpumMeHuB Gopmyny baiieca.

5. Crnyuaitnas BennuuHa X UMeeT TUIOTHOCTH f(X) = ¢-X Ha otpeske [0][4]; Haiigute
KOHCTaHTY ¢, GQyHKUHUIO pacnpenenenus F(x) u marematudeckoe oxxunanue M[X].

6. Crnyuaitnas BenuunHa X ~ N(2, 16); Haiinute P(-2 < X < 6), ucnons3ys tabauiry
CTaHJAPTHOTO HOPMAIBHOTO PACIIPEACIICHHs]; OTBET OKPYTJIUTE JI0 TPEX 3HAKOB.
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7. Hoxaxute, uto GyHKIUS Q(t) = eN(—2t?) ABISIETCS XapaKTePUCTUUECKON
¢byHKIME HEKOTOPOTO paclpeeIeHHUs; OTIPEIEIUTE, KAKOMY HOPMAJIbHOMY paclpe/ielIeHUI0
OHA COOTBETCTBYET.

8. JIBymepHbIii BekTop (X, Y) IMeeT MHOTOMEPHOE HOPMAJILHOE PaclpeesiCeHUE C
MatoxxuaanreMm (1, 2) u koBapuanuonHoit matpuneit [[9][3], [3][4]]; HaiinuTe ko dumeHT
Koppeysuuy Mexxay X 1 Y.

9. s rayccoBckoro BekTopa (X, Y) u3BectHo, uto M[X | Y =y] = 0,6y + 1,5;
HaIUTE yCIO0BHOE MaTeMaTudeckoe oxuaanre M[X | Y = 5].

10. Joxonnocts noptdens 3a 1eHb UMEET HOpMallbHOE pacnpezenenue: cpeauee 0,

cranaapTHoe otkiioHeHue 2000 pyOuieii; HaliuTe cromMocTh o puckoM (VaR) Ha ypoBHE
nosepust 95% (ucnonwzyitte z_{0,95} = 1,645); oTBeT BBeAUTE KaK MOJOKUTEIHLHOE YUCIIO.

33}IaHHﬂ AJIsd l'lpOMC)KyTO‘lHOﬁ aTTeCTalliM 110 JMCIHUIIJINHE (MO}IyHlO)

Ne ni/m 3aganue OtBer Kommneren
nus

1 | B oraene 10 coTpynHUKOB, W3 HUX 4 UMEIOT BBICIIYIO 0,4 OIIK-1
kBanudukanuio. KakoBa BeposSTHOCTb, UTO CITy4aitHO
BbIOpaHHBIN COTPYIHHMK OKa)KETCs KBATH()UIIMPOBAHHBIM?

2 Kaxk Ha3bIBaeTcs OAXO0MA K BBIYMCICHUIO BEPOSTHOCTH, KJIacCUYecKas OIIK-1
IIpY KOTOPOM BC€ 3JIEMEHTapHbIE UCXO/IbI CUUTAIOTCS BEPOSTHOCTH
PaBHOBEPOSITHBIMU?

3 BepositHOCTB cO0s1 y mocTaBimka A — 0,5, y 0,3 IK-1
noctaBiyka B — 0,6. CoObITHs He3aBUCHUMBI. KakoBa
BEPOSITHOCTH OJTHOBPEMEHHOTO c00s1 y 000ux?

4 BepositHocTh coOBITHSA A BO3pacTaeT MpH HACTYIUIEHUU YCIJIOBHAs IK-1
coowitus B. Kak HazpiBaercs BepositHocTh P(A|B)? BEPOSITHOCTH

5 B mpoekre 10 HE3aBUCUMBIX ATANOB, BEPOSTHOCTh 3 OIIK-1
3anepxku kaxaoro — 0,3. KakoBo maTremaruueckoe
OKUJaHKE YHCTIa 3a/1epiKeK?

6 Cpennee uncno c60eB cepBepa — 2 B JICHb e (=0,135) OIIK-1
(pacnpenenenue [lyaccona). KakoBa BeposiTHOCTD
OTCYTCTBHUS COOEB 32 JCHB?

7 BeposiTHOCTB HapylieHus: KOHTpakTa rnpu ayaure — 0,2. HeT (He3aBHCHMBI) [K-1
BepostHocTs aynuta — 0,5. BeposiTHOCTh HapylIeHUS —

0,4. 3aBHCUMBI T COOBITHUS?

8 Kak Ha3piBaeTcsi MaTeMaTHUECKOE OXKHJIaHUE CIydJaifHO YCIIOBHOE OIIK-1
BEJIMYMHBI yiiepOa Mpy yCIOBUN HACTYTICHUS MaTeMaTH4YecKoe
KOHKPETHOI'O CTPaxoBOro ciryyasi? OKHJIaHUE

9 Kak naszpiBaeTcst pyHKIHSA, 334aF01asT BEPOSTHOCTH hyHKIISA IK-1
HPUHATUS AUCKPETHON CIIy4allHOM BEIMUUHON BeposiTHOCTH (pmf)
KOHKPETHOT'O 3HaYeHHUs?

10 | Kakoit MaTeMaTHYECKUI HHCTPYMEHT UCTIONB3YETCS JUIS XapaKTEePUCTUUECKAS OIIK-1
BOCCTAHOBJICHUS PACIIPENIENeHNs CyMMbI HE3aBHCUMBbIX byHKIMSA
CIIy4alHBIX BEJIMYMH Yepe3 mpeodpazoBanne Pypre?

11 | Kakoii napamerp HopMaJbHOTO pactpenenenus N(i, 6%) | (MaTemaTH4YecKoe OIIK-1
OTIpENeIIseT LUEHTP pacceuBaHus (CpeaHUN YPOBEHb OKU/IaHUE)

OTepsH)?

12 | JJoxox mpoeKkTa paBHOMEPHO PacIIpeeiiéH B Arara3oHe mocrosiaHas (1/(b-a)) IK-1
[2; 6]. Kak Ha3bIBaeTCs MIOTHOCTD PACTIPEICICHNS Ha
9TOM HHTepBaje?

13 Kax ma3sIiBaeTcss MOACIb, OIMCHIBAIONMIAS COBMECTHOC raycCcOBCKHUU OIIK-1
HOPMAaJIbHOE pacupeaeiIeHNe HECKOIbKUX CIIy4ailHbIN BEKTOP
9KOHOMMYECKHX IOKa3aresne (10X, puck)?
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14 | Kak Ha3bIBaeTcsi TeopemMa, 000CHOBBIBAIOLIAS LIEHTpaIbHas OIIK-1
IPUOJIMKEHUE CYMMBI OOJIBIIIOTO YKCiIa MAJIBIX PUCKOB K | IpeAesbHas TeopemMa
HOPMaJIbHOMY pacrpeieleHHI0?

15 | Kak Ha3bIBaeTCsI METPHKA PUCKa, ONPEACISIFOIIAs] VaR (Value at Risk) [K-1
MaKCHUMaJIbHbIE [IOTEPU C 3aJaHHON BEPOSITHOCTHIO
(ypoBHEM moBepus)?

16 | Kak Ha3bIBaeTCs CBOMCTBO CTATHCTHUECKON OLCHKH HECMEUIEHHOCTh OIIK-1
pHCKa, eciii e€ MaTeMaTHIeCKOe OXKHUIAHUE PAaBHO
OIICHHBAaEMOMY TapameTpy?

17 | YUemy paBeH UHTETpaji OT PYHKINHU TNIOTHOCTH 1 IIK-1
BepoatHocTd (PDF) HenpepbIBHOI ciyyailHON BEJIMYMHBI
110 BCEH YMCIIOBOM NpsAMOn?

18 | Hoxom X ~N(0, 1), pacxomst Y ~ N(0, 4), HE3aBUCHMEL. N(0, 5) OIIK-1
Kaxkoe pacripenenenune umeeT npuOsuts Z = X + Y?

19 | B mozaenu pucka uzsectno: M[Yep6 | [Tonroroska] = YCIIOBHOE OIIK-1
0,8xIToaroroBka + 1. Kak knaccudunupyercs sra MaTeMaTH4YecKoe
BeanyuHa? 0XKUJIaHUE

20 | Kak HazbiBaeTcs (hopMasbHast CHCTEMa aKCHOM, JIe)KaIas aKCHOMAaTHKa IK-1
B OCHOBE COBPEMEHHOI'0 OIPE/IEICHUS BEPOSTHOCTHOM Konmoroposa

Mepbl?
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