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BusupoBanue PII/] 1,151 ucrioIHEHUS B 04epPeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKeHa U 0100peHa s
ucronaenns B 2027-2028 yueOHoM roay Ha 3aceanny Kaheapol
BrruncauTenbHOM M NPUKJIAIHOW MaTeMATHKHA

[Iporokom ot 20271. Ne

3aB. kadeapoit

BusupoBanue PII/] 1151 ucrioiHEeHUS B 04epeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucronaenus B 2028-2029 yueOHOM roay Ha 3aceganun Kadbeapbl
BrrunciauTenbHOM M NPUKJIAIHON MaTeMATHKHA

[Iporokom ot 2028 . Ne

3aB. kadeapoi

Buzuposanue PII/l 1,151 ucrioIHEHUS B 04epeAHOM Y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, 00CykIeHa ¥ 0100peHa st
ucnonHenus B 2029-2030 yueObHOM Tony Ha 3acenaHuu kadbeaps

BbIunc/MTENbHON U NPUKJIATHOH MATEMATHKHA

[Iporokom ot 2029r. Ne

3aB. kadenpoii

BusupoBanmue PILJ] 1/ ucroiHeHusi B oUepeTHOM y4eOHOM roxy

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa U 0100peHa s
ncronaenns B 2030-2031 yueOHOM roay Ha 3aceqaHuy Kaheaphl

BoruncinTeIbHOM M NPAKJIATHON MaTeMaTHKH

[Iporokomor 2030r. Ne

3aB. kadeapoi




1. IEJIM OCBOEHUSA JUCHHUIIJIMHBI (MO Y JIS1)

1.1|Ienbto AMCHUITIMHEL SBIsieTCS POPMUPOBAHUE KOMIIETEHIMI B cooTBeTCTBUH ¢ TpeboBanusmu @PI'OC BO, a Taxxke
KOMIIETEHIIUH, ONPEJIENIEHHBIX B COOTBETCTBUHU C KOMIIETEHTOCTHO-POJIEBOH MOJIeNbio, paspadborannoit ®I'”AOY BO
«Hammonanbublii nccnenosarensekuii yausepeurer MTMO» B pamkax npoexra TOIT-MUU, B pe3ynabTare 0OCBOSHUS
KOTOPBIX 00YYarONIUHCS CMOXKET MPOBOJIUTH HACTPOUKY CYIIECTBYIOLINX MOJIEINEH NCKYCCTBEHHOTO MHTEIIIEKTa,
noo0ydeHne Mojieel HCKYCCTBEHHOI'O MHTEJIEKTa, HCIIOIb30BaHNE PaHee CO3MaHHBIX MPOrPaMMHBIX OHOIHOTEK U
(GpeiiMBOPKOB IS pelIeH s IPUKIaHbIX 3a1ady.

1.2|B pamKkax JIHCHHUIUTHHBI BBIONHIETCS OCBOCHHE MAaTEMAaTHIECKOr0 arapaTa TEOPHH BEPOSITHOCTEH, TOMOTalomero
MOJICITMPOBATh, aHAJTM3UPOBATh U PeLIaTh HHKEHEPHbIE 33/1a4d | 3a/1aui B ooiactn U, m3ydaTs v IpOrHO3UPOBATh
MIPOLIECCHI U SBJICHUS U3 00JacTH OymyIieil NesiTebHOCTH CTYISHTOB.

1.3|3agaun:

1.4|pa3BuTHE JIOTHYECKOTO M AITOPUTMHUYECKOT0 MBIIIICHUS; JOPMUPOBAHNE HABBIKOB U YMEHHI UCIIOJIB30BaTh TEOPETHKO-
BEPOSITHOCTHBIN anmapat Jyis pelIeHHsI TEOPETHUECKUX U MPUKJIaIHBIX 3a1a4 B obnactu NU;

1.5|popmupoBanue yMEHUI 1 HABBIKOB CAMOCTOSITEIILHOTO HCCIICAOBAHHS,

1.6|pa3BuTHE CTpeMIICHHS K HAYYHOMY IIOMCKY ITyTeH COBEpIICHCTBOBAHUS CBOCH PabOTEI

2. MECTO JMCHUILJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBbI

Huxn (paznen) OIL: |Bl.O

2.1|TpeGoBanus K NpeJBapUTe/ILHON NOAT0TOBKe 00y4al01erocs:

2.1.1|AranuTHYeCcKasi reOMETpHS

2.1.2|MareMaTnuecKnii aHaIu3

2.1.3|VHTerpansl U muddepeHnanbHble YpaBHEHUS

2.1.4|JInneiinas anrebpa v GYHKIUH HECKOJIBKHX MEPEMEHHBIX (CME)KHAS TUCHUILIHHA)

2.1.5|O3HakoMuTeNbHAs TPAKTUKA

2.1.6|Teoperuueckas nHHOpMATHKA

2.2| JncuumianHbl (MOAYJIN) U PAKTHKH, ISl KOTOPHIX 0CBOEHHUE TAHHONH JHCHHILTHHBI (MOTYJIs1) HEOOX0AMMO KAK
npeaumecTByolee:

2.2.1|luckpeTHast MaTeMaTUKa

2.2.2|TIpenanIuioMHas IPaKTHKA

2.2.3|HayuHo-uccienoBarenbckas pabora

2.2.4|BbInoNHEHNE U 3aIUTa BHIMTYCKHOW KBaTHM()UKAIIHOHHON paboThI

2.2.5|TexHonornueckas mpaKTUKa

2.2.6|BBeneHue B MalMHHOE 00y4YeHHE

2.2.7|MaTtemaTHYECKasi CTATUCTHKA JJI1 CUCTEM UCKYCCTBECHHOI'O MHTCIIJICKTA

2.2.8|Merop! OIITUMHU3AIIN

2.2.9|BbruncnuTensHble anropuT™bl it cuctem A

2.2.10|MopenmupoBaHue CHCTEM

3. KOMIIETEHLIUY OBYYAIOLETOCSI, POPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLUATIIMHBI
(MOJYJIST)

OIIK-1: Cnocoden NPUMEHATDH €CTECTBEHHOHAYYHbBIC U Oﬁll[e]r[l{)l(eﬂep}{ble 3HAHUHA, METOAbI MATEMATHYECCKOI'0O aHAJIU3a U
MOJICJIUPOBAHUNA, TCOPETUIECCKOI0 U IKCMIEPUMEHTAJTBHOI'0 HCCJICIOBAHUA B HpO(l)eCCI/IOHaJ]])HOﬁ JACATEJIBbHOCTH

OIIK-1.1. IIeMOHCTpl/lpyeT €CTECTBECHHOHAYYHbIC oﬁmeuﬂmeﬂepﬂue 3HAHUMA, 3BHAHUSA METOJ10B MATEMATHYECCKOI'0 aHA/Iu3a U
MOACJIUPOBAHUS, TEOPETHYECKOI'0 M IKCIICEPUMEHTAJIBLHOI'0 MCCJICIOBAHUSA




3HaTh

(yHIaMeHTaNbHBIE TIOHATHS TEOPHU BEPOSTHOCTEN (BEPOSATHOCTD, CIIydaliHOE COOBITHE, MTPOCTPAHCTBO SIIEMEHTAPHBIX HCXOOB),
akcuomatuky KonMoroposa, kiaccuueckoe, TeOMeTpU4ecKoe U CTaTUCTHUECKOE ONpeesICHHs BEPOSTHOCTH;

OCHOBBI MAaTEMAaTHYCCKOro aHajin3a MPUMCHUTEIIBHO K TCOPUHU BCpOﬂTHOCTCﬁ: IIOHATHA (I)yHKL[I/II/I pacupeacicHus, IIIOTHOCTHU
pacrpeziesIieHHs], X CBOMCTBA; CBSA3b MHTEIPAILHOIO HCYHMCIICHHUS C BBIYUCICHHEM BEPOSTHOCTEH JUISl HEMPEPHIBHBIX CITyYaiHbIX
BEJIMYHH;

METO/Ibl OIIMCAHUS U aHAJIM3a CIIyYailHbIX BEJIMYMH: 3aKOHBI paclpeieNieH s (AUCKPETHBIE U HENIPEPhIBHBIE), YHCIIOBBIE
XapaKTepUCTUKHU (MaTeMaTHYECKOe OXHUIaHNUe, TUCIIEPCHs, MOMEHTHI), UX BEPOATHOCTHBII CMBICI U CBOMCTBA;

npezieTbHbIC TEOPEMbI TCOPUU BEPOSITHOCTEH: 3aK0H Oobinux yucer (B hopme YeObiieBa U bepHyn) U IEHTPATbHYIO
NpeeIbHYIO TEOPEMY, IOHUMAaHKUE UX POJIM B €CTECTBEHHOHAYYHbIX U MHKEHEPHBIX MCCIENOBAaHUSX Ul NIPEeJCKa3aHus Pe3yJIbTaToOB
MAacCCOBBIX CIy4JalHbIX SIBICHUI.

Ymers

(hopMyIHPOBATH BEPOSTHOCTHYIO MOZEINb ISl THIIOBBIX MHKEHEPHBIX, €CTECTBEHHOHAYYHBIX 33/1a4 U 3a7a4 B obnactu U,
BBIYHCIISITH BEPOSTHOCTH COOBITHH, YHCIIOBBIE XapAaKTEPUCTUKU CIYIANHBIX BEIHIMH U QYHKIUH OT HHUX, UCIIONB3Ys alapaT
MaTEeMaTHUYECKOT0 aHalln3a;

MPUMEHATH annapaT TEOPUH BEPOSTHOCTEH JUIsl CTATUCTUYECKOIO aHaJIM3a JJaHHBIX;

AHAJIM3UPOBATH 3aBUCUMOCTU MEXITY Cﬂy‘{af/’IHbIMI/l BCJIMYUHAMU C IIOMOLIBKO KOBapUaluyuu 1 KOSCbeI/I]J,I/ICHTa KOppeJIauu,
MHTEPIIPETUPOBATH PE3YNIbTAThl B KOHTEKCTE 3a1a4H;

MPOBOJUTH TEOPETHYECKOE HCCIIE0BAHIE XapaKTEPUCTUK IPOCTHIX CUCTEM, OUCHIBAEMbIX MOJEIISIMU C HCIIOJIb30BaHUEM
CIy4alHBIX BEJIMYHH.

Baaners

HaBBIKaMU PCHICHUSA MPUKIAAHBIX 3a1a4 C UCIIOJIB30BAHUEM BEPOATHOCTHBIX MECTOAOB: OT IIOCTAHOBKH 3aJa41 B TCPMHUHAX TCOPUU
BEPOSITHOCTEH 10 MHTEPIPETALUH [TOJTYYSHHOIO PE3yJIbTaTa;

METO/IaMH pacyeTa BEPOSTHOCTHBIX XapaKTEPUCTHUK JJIsi OCHOBHBIX pacrpeeseHH, IPUMEHSIEMbIX B HH)XEHEPHOH NPaKTHKE;
anrnapaTroM IPOBEPKHU a/IeKBATHOCTH BEPOSTHOCTHON MOZEIN HAa OCHOBE IPE/ICIbHBIX TEOPEM.

OIIK-1.2. IIpumeHsieT ecTecCTBEeHHOHAYYHbIE U 00LIEHHKeHEPHbIEe 3HAHUSI, METOIbI MATEMATHYEeCKOr0 AaHAJIN3a U
MO/IeJTUPOBAHUS, TEOPETHYECKOT0 H IKCIIEPHUMEHTAIBLHOT0 UCCJIEI0BAHNUSA B PO ecCHOHAIBHOI e TeJIbHOCTH

3HaThb

TUTIOBBIC O0JIACTH MPUMEHEHUS TEOPUH BEPOATHOCTEH B PO(ECCHOHATBHOM e TEIbHOCTH;

BEPOSTHOCTHBIC MTOCTAHOBKH MPO(eCCHOHATBHBIX 3aJ1a4: KaK peanbHas WHXCHEPHAs WU UCCIIeI0BaTeNbCcKas mpodaema
(hopManm3yercs B TEPMHHAX CITy4alHBIX COOBITHH, BEIMYMH U UX PACIIPEACICHUIA;

OCHOBHBIC JMCKPETHBIC U HEMIPEPHIBHBIC PACTIPEICIICHHS, UX CBOWCTBA M THIIOBBIE Chepbl IPUMEHEHHS B HH)KCHEPHH U
HCCIIEI0OBAHNM;

METO/IbI aHAJIN3a M MIPUHATHSI PEIICHUH Ha OCHOBE BEPOSITHOCTHBIX MOJICIICH.

Ymers

BBISIBJIATH BEPOSITHOCTHYIO MPUPOJLY 337124 B KOHTEKCTE MPO(eCCHOHATBHON ISATEIBHOCTH M OCYLIECTBISTH BBIOOP aJICKBATHOM
BEPOSTHOCTHOH MOJICIIH AJIsl UX OMHCAHHMS;

PacCUNTHIBATh BEPOSATHOCTHO-CTATUCTUUECKUE XapaKTEPUCTUKH MPO(ECCHOHATBHBIX MPOIECCOB U CHCTEM;

MPUMEHSTH almapaT NpeaeTbHBIX TEOPEeM ISl TPOTHO3UPOBAHMS IOBEICHUS CIOKHBIX CHCTEM M aHAJIN3a YCTOHIHBOCTH
PE3yabTaTOB MACCOBBIX OJJHOPOAHBIX OIlepanuii;

HUHTCPIIPETUPOBATH PE3YJIbTAThl BEPOATHOCTHBIX PACYECTOB U JICJIaTh HA UX OCHOBE COACPIKATCIBHBIC BHIBOAbBI U PCKOMCHAALINHN JIA
npoheCCUOHANTBHON JIeSTENEHOCTH;

Baapern

METOJMKOH IPUMEHEHHSI TEOPUH BEPOSITHOCTEH ISl OLIEHKH PHCKOB U ONTUMHU3AINHI PEIICHHH B YCIOBHIX HEONPEIEIEHHOCTH,
XapaKkTepHBIX st NPOo(ECCHOHANBHON CPepl;

TEXHUKOW UCIONb30BaHUsI HOpMabHOro pactpenenenus u LIIIT ans pemenus 3anay npodeccruoHanbHol chepbl 1 00paboTKu
OKCIICPUMCHTAJIBHBIX JTaHHBIX]

KYJBTYPOil BEPOSITHOCTHOT'O MBIIIJICHHUSI: HABBIKOM OLICHKH BEPOSTHOCTEH M y4eT (pakTopa cnyqdaifHOCTH MpU aHAIN3e
po(heCCUOHATBHBIX CHTYaI[HH.

IIK-3: CnocodeH NpUMeHSITH COBPEMEHHYIO TEOPETHYECKYI0 MAaTeMATHKY AJIsl pa3padoTKU HOBBIX aJITOPUTMOB U
(opmyaupoBanusi mepcneKTHBHBIX 3anauy A

IMK-3.2. [IpuMeHsieT annapaT TEOPUH BePOSITHOCTEH, MATCTATHCTHKH, MATEMATHYECKOIi JIOTUKH W TeOPHUH WHGOPMAINH IS
¢opmyIpoBaHNs M aHAJIN3A 3224 HCKYCCTBEHHOI0 HHTE/LICKTA

3HaTh
BEPOSITHOCTHBIE OCHOBBI MAIIMHHOTO 00y4eHUs: 6a30Bble pacipeesieHs: U UX POJb B IIOCTPOSHUN MOJIETeH;
BaiiecoBckuii momxo K MaIIMHHOMY OOYUYEHHIO.

YMmerh

(hopMynHpoOBaTh 3a/1a4l MAITMHHOT'O 00YYEHHUS B BEPOATHOCTHBIX TEPMUHAX: HHTEPIPETUPOBAThH BHIXO/BI MOJICIIH KaK BEPOSTHOCTH,
(hopMyIIUpOBATh MIPETIONOKEHHUS O PacpeAeICHHH TaHHbBIX

CTPOUTH U aHATM3UPOBATH MPOCTHIC BEPOSTHOCTHBIE I'pa)MueCcKre MOICIH.

Biaanern
HaBbIKaMH 0aileCOBCKOro BBIBOJIA sl OOHOBJICHHS BEPOSTHOCTHBIX YOCXKICHHI MOJICITH HA OCHOBE HOBBIX JIAHHBIX.




TIK-3.3. [IpumeHsieT coBpeMeHHbIi MaTeMaTH4YeCKHIi anmapaT Teopuu BePOSITHOCTEH /ISl HCCiIeJ0BAHUS METO/10B U MojeIeii
MAIIMHHOTO 00yYeHH s

3HaTh

BEPOSITHOCTHBIE OCHOBBI KIIIOUEBBIX Mozenei MO;

0alieCOBCKYIO TPaKTOBKY MAaIlIMHHOTO 00y4eHus: Teopemy baiieca kak 0CHOBY [uist 6alieCOBCKUX MOJIENICH; KOHIECTIIIUU allpHOPHOT0
pacnpenenacHus, pa3audns MEXIy 4aCTOTHBIM M OaiiecoBckuM moaxomamu B MO.

Ymers

(hopmanmzoBath 3an1auy MO B TepMHHAX TEOPHU BEPOSITHOCTEH: ONPEIENATh, KaKHe CIIydaiiHble BETMUUHbI U UX paclpeaeIeHUs
JIe)KaT B OCHOBE MOJIEIN;

AQHAJM3UPOBATh M CPABHUBATH MOJICIIH, UCCIIEAYS MX BEPOSTHOCTHBIE IIPEATIONOKEHUS ! KPUTHYECKH OLICHUBATh, HACKOJIBKO
TUIIOTE3bl O HE3aBUCUMOCTH WM BUJE PACHPEAEICHUS COOTBETCTBYIOT PEAIbHBIM JaHHBIM;

CTPOUTH HEMapaMeTPHUYECKHUE U MTapaMETPUYECKUE MOICIH [Tl HU3KOPa3MEPHBIX paclpeaeICHUH (IByXMEPHBIX, TPEXMEPHBIX ).

Baanern
anmapaToM aHaJIHM3a CXOIUMOCTH U YCTOMYHMBOCTH CTOXAaCTUYCCKHUX AJITOPUTMOB: TPUMEHEHHUS 3aKOHOB OOJBITUX YUCEIT U
HEHTPaTbHON TPEAeTbHON TeOpEeMBI IIsl 000CHOBaHMS pabOTHI METO/IOB.

B pe3yabTaTe 0cBOEHHS AMCHUNIIMHBI (MOAYJIsI) 00y4YaIOIIUHACH T0JKEH
3.1|13nats:

3.1.1|pyHnnaMeHTaNEHBIC TOHATUS TEOPUH BEPOSITHOCTEH;

3.1.2|nonsaTust GyHKIMU pacnpeieieH s, INIOTHOCTH paclpe/iesieHHsl, UX CBOMCTBA, CBSI3b MEX/y HUMH JUIS HETIPEPBIBHBIX
CITy4alHBIX BEJIMYUH;

3.1.3|npenenbHbBIE TEOPEMBI TEOPHU BEPOSITHOCTEH: 3aKOH OONBIINX YMCEN M LEHTPAIBHYIO IPEIeIbHYIO TEOPEMY;

3.1.4|ocHOBHBIC UCKPETHBIC M HEPEPHIBHBIC PAacIIpe/ICIICHNS;

3.1.5|BepoATHOCTHBIE OCHOBBI MAIIMHHOTO O0YUCHHS;

3.1.6|TumnoBsie 00JACTH IPUMEHEHHS TEOPUU BepOITHOCTEH B obnactu MU
3.2|YmeTn:

3.2.1|BBIYHCIIATH BEPOSATHOCTH COOBITHIA;

3.2.2|BBIMHCITATH YNCIOBBIC XapaKTEPHCTUKU CITyYaiHBIX BEJIMYUH U ()YHKIUI OT HUX;

3.2.3|npyMeHSTh annapat TEOpUH BEPOSTHOCTEH I CTATUCTUYECKOT O aHATN3a JIAHHBIX;

3.2.4 AHAJIM3UPOBATH 3aBUCUMOCTU MCKAY CJ'Iy‘IaﬁHLIMH BCJIMYMHAMU C IOMOIIBIO KOBapualuu 1 KOZ)(I)(I)I/IIII/IEHTa KOPPEIIsAuu;

3.2.5|bopmanu3oBats 3a1auy MO B TepMHHAX TEOPUH BEPOSITHOCTEH;

3.2.6|popMynrpoBaTh BEpPOITHOCTHYIO MOJICNb s 3a/1a4 B obnactu 1,

3.3|Baagern:

3.3.1|HaBbIKaMu peIIeHU NPUKIAAHBIX 3aa4 C UCITOJIb30BAHUEM BCPOATHOCTHBIX METOIOB;

3.3.2|rexHuKOIi UCTIONB30BaHUSA HOpMaIbHOTO pactpeaenenus u LIIT nns pemenns 3axau B obnacru MU,

3.3.3|HaBBIKOM OIICHKH BEPOSATHOCTEI U y4eT (hakTopa CIIy4aifHOCTH IpH aHaIH3e IPO(ECCHOHAIBHBIX CHTYAIIHI

4. CTPYKTYPA U COJAEPKAHHUE IMCIIUIIJIMHBI (MOAY JIS)
HanmeHoBaHue pa3/ie/ioB H TeM /BU] 3aHATUS/

KommneTteH-
U

Kon Yacos

| JAHATHH

Cemectp /
Kyvne

JIntepatypa dopma

KOHTDOJS |

Paznen 1. DieMeHTHI KOMOMHATOPUKH

11 DneMeHTH KoMOUHaTOpHKH /Tema/ 3 0

1.2 OIlK-1.1-3 J1.1J11.2
JI1.3 J11.5J12.3

J12.6

[IpaBuIIO CIIOXKEHUSI U TIPABKJIO TIPOU3BEICHHSI. 3 2 DK3aMeH
YnopsinoyeHHbIe BEIOOPKH (pa3MeIIeH s).
Pasmemienus ¢ nopropeHusiMu. Pa3menienus 6e3
noBropenuid. [TepecranoBku. [lepecranoBku 6e3
MOBTOPEHUH U C IIOBTOPEHHUEM.
HeymopsimoueHHbIe BEIOOPKH (COUSTAHHMS).
Coueranus 6e3 nopropenuit. Coueranus ¢
MmoBTOpeHUsiIMU. CBOMCTBA COUCTAHMA.
ANropuT™m aHanHu3a ycioBUS KOMOWHATOPHOM
3anaun /Jlex/

1.3

Pemenue 3aa4 Ha pacyeT KOIUYECTBA BHIOOPOK.
Kombunaropuka B Python: renepanus
KOMOHMHATOPHBIX 00BEKTOB C UCTIOIb30BAHUEM
O6ubInoTeKH itertools, KOMOMHATOPHBIE PYHKIMA
Moyt scipy.special /TIp/

OIlK-1.1-3
OIIK-1.1-B

JI1.1J11.2
JI1.3 JI1.5J12.3
J12.6J13.1 J13.4

OTBeTHI HA
KOHTPOJIbHBIC
BOIPOCHI




1.4 N3y4eHne KOHCIIEKTa JEKIUN U PEKOMEHIOBaHHOM OIIK-1.1-3 JI1.1J11.2 OtBeThI Ha
JUTEPATypPHl, PEIIeHHe TUTIOBBIX 3314 110 TEME. JI1.3 JI1.5J12.3| xoHTpOIHHEBIE
IMoaroroska k sk3ameny /Cp/ J12.6J13.1 BOIPOCHI
Paznen 2. OcHOBBI TeOpUM BepoSITHOCTEl U
CJYYaiiHBIX COOBITHIA

2.1 CnydaliHbie COOBITHS M OTICPAIH HaJl HUIMHU
/Tema/

2.2 Cny4daiiHbiii kcriepuMenT. Mcxo sKcnepuMeHTa. OIlK-1.1-3 JI.1 J11.2 DK3aMeH
[IpocTpaHcTBO BIIeMEHTapHBIX UCX010B. [ToHsTHE OIIK-1.2-3 |[JI1.3 JI1.5J12.3
CIIy4aiiHOTO COOBITHS. AreOpa COOBITHI. JI2.6
CoBMeCTHMbIE U HECOBMECTHMBIE COOBITHSL.

[onnas rpynna codbiTuii. PaBHOBO3MOKHBIE
COOBITHS. 3aBUCHUMEIE / HE3aBUCHMBIE COOBITHS,
COBMECTHBIE/ HECOBMECTHBIE COOBITHSI.
[IporuBononoxHeie coObiTHs. DopMyna
BKJIFOUEHU U UCKIIoYeHuH /JIek/

2.3 JleitcTBUsI HA/l COOBITHAMU, TPUMCHEHUE OIlK-1.1-3 JI.1 J11.2 OTBeThI Ha
MIPUHIMIIA BKIIOUEHUN-UCKITIOUEHUH B OIIK-1.1-Y |[JI1.3 JI1.5J12.3| KOHTpONBHBIC
KOMOMHATOPHBIX 3aj[ayax. 3a1a4u o Oecropsakax OIlK-1.1-B J12.6 BOIPOCHI
/Mp/ OIIK-1.2-3

24 W3ydeHne KOHCIIEKTa JEKIUU U PEKOMEHI0BaHHOM OIlK-1.1-3 JIT.1J11.2 OtBeThI Ha
JIUTEPATYpPHI, PELIEHUE TUIIOBBIX 33]a4 10 TEME. JI1.3 JI1.5J12.3] KOHTpOJBHBIE
IMoaroroBka k sxk3ameny /Cp/ J12.6 BOIPOCHI

2.5 Onpenenenue BEpOSTHOCTH. AKCHOMAaTHKa TEOPUU
BepositHocTeit  /Tema/

2.6 OO1ee MOHATHE O BEPOSATHOCTH COOBITHS KaK O OIIK-1.1-3 JI.1J11.2 DK3aMeH
Mepe BO3MOXKHOCTH €ro nosiBiieHus. [1oaxopr K OIIK-1.1-Y |J11.3 J11.5J12.3
OITPEICIICHUIO MOHSTHSI BEPOSTHOCTD: OIlK-1.2-3 J12.6
KJTACCUYECKHM, CTATUCTUYCCKHIA 1 Oalie COBCKHI I1K-3.2-3
noaxo/sl. 'eomeTpuueckasi BEpOSTHOCTb. [K-3.3-3
Axcuomsl KonmmoropoBa. Anredpa u curma-
anrebpa coObITHil. Mepa U BepoATHOCTHAs Mepa
/JTex/

2.7 Brruucnenue BeposTHOCTEH COOBITHI 1O OIIK-1.1-3 JI.1J11.2 OtBeThI Ha
KIJIACCHYECKOMY ONPEAEIEHHIO C IPUMEHEHHUEM OIIK-1.1-Y |[JI1.3 JI1.5J12.3| KOHTpONbHBIE
KOMOWHATOPHBIX METONIOB. BhruucieHuit OIlK-1.1-B J12.6J13.4 BOIPOCHI
reOMeTpPUYECKOi BeposTHOCTU. [IpoBepka cBsi3u OIlK-1.2-3
MEXY YaCTOTHBIM U KJIaCCUYECKUM OIlK-1.2-y
oInpeIeIEHUEM BEPOSTHOCTHU C MOMOIIBIO KO Ha OIIK-1.2-B
Python (MomenupoBaHie OPOCKOB MOHETHI). IK-3.2-y
OrmnpenesneHre BEpOSTHOCTH B CIydae KOHETHOTO I1K-3.2-B
YHCIIa UCXOJIOB HA KOHKPETHOM JlaTaceTe. [1K-3.3-Y
[Mapanoxc nueit poxaenuit  /T1p/

2.8 W3yueHne KOHCIEKTa JIEKIUH U PEKOMEH/10BaHHON OIIK-1.1-3 JI1.1J11.2 OtBeTbI Ha
JIUTEPATYpPbI, pEIICHUE TUIIOBBIX 3a/1a4 110 TEME. OIIK-1.1-Y |JI1.3 JI1.5J12.3| KOHTpONBHBIE
IMoaroroska k sk3ameny /Cp/ OIlK-1.2-Y J12.6 BOIPOCHI

[K-3.2-3
IK-3.2-Y
I1K-3.2-B
I1K-3.3-3

2.9 BeposiTHOCTH CITOXKHBIX COOBITHIA. Y CITOBHASI

BeposiTHOCTh. Dopmyna baiteca /Tema/
2.10 BepoaTHOCTb MPOTUBOIOIOKHOTO COOBITHSL. OIIK-1.1-3 JI1.1 J11.2 OK3aMeH
IpomsBenenue cobbIThil. CymMMa COOBITHIL. OIIK-1.1-Y |JI1.3 JI1.5J12.3
VYcnoBHas BepOSTHOCTE. TeopemMa yMHOKESHUS OIIK-1.2-3 J2.6
BEPOATHOCTEH. BeposSTHOCTE pon3BeACHNS IK-3.2-3
HE3aBHCUMBIX COOBITHI. BeposTHOCTh CyMMBI [K-3.3-3

HECOBMECTUMBIX COOBITHH (TeopeMa CIIOXKECHUS
BeposITHOCTEH). BeposaTHOCTh CyMMBI
COBMECTHMBIX cOOBbITHI. POpMyJia MOIHON
BepositHocTH. Popmyna Baiteca  /Jlex/




2.11 Beruncnenye BeposSTHOCTEH CIIOKHBIX COOBITHA. OIIK-1.1-3 [JI1.1 JI1.2JI1.3| OrtBetsl Ha
TTonnas BepositHOCTD M popmystbl baiteca. Ananus OIlK-1.1-Y [JI1.5J12.3 J12.6| KOHTpOJIbHBIC
ME/IMIIMHCKUX TECTOB OIlK-1.1-B BOIPOCHI
(4yBCTBUTEIBHOCTS/ cCIEU(DUIHOCTD) Uepe3 OIIK-1.2-¥Y
baiiecoBckuii moxxon. 3agaya Mot Xomia. OIIK-1.2-B
ITapagokcel B Teopuu BepositHocTelt  /IIp/ IK-3.2-Y

IIK-3.2-B
MK-3.3-Y

2.12 M3y4yenne KOHCIEKTA JIEKIUU ¥ PEKOMEHIOBAHHON OIlK-1.1-3 [JI1.1 JI1.2 JI1.3| OrtBetsl Ha
TUTEePaTyphl, PelIeHHe TUMIOBBIX 33/1a4 110 TEMe. OIIK-1.1-Y [JI1.5J12.3 JI2.6 | KOHTpOIbHEIE
IMoaroroBka k sk3ameny /Cp/ OIlK-1.1-B BOIPOCHI

OIIK-1.2-¥Y
[K-3.2-3
IK-3.2-Y
I1K-3.2-B
IK-3.3-3

2.13 IToBTOpHBIE HE3aBUCUMBIE UCTIbITaHUsS  /Tema/

2.14 ®opmyna bepuymiu. ®@opmyna ITyaccona. OIlK-1.1-3 [JI1.1 J11.2 JI1.3 DK3aMeH
JlokanbHas 1 uHTErpanbHas Gopmyast Myaspa — OIIK-1.1-Y |JI1.5J12.3 JI2.6
Jlamnaca B cxeme bepuymmu  /Jlex/ OIlK-1.2-3

2.15 Brruncnenue BeposiTHocTel B cxeme bepHynu. OIlK-1.1-3 [JI1.1 J11.2 JI1.3| OrtBetsl Ha
MonenupoBaHue BEIYUCIEHUN BEpOSTHOCTEH OIK-1.1-Y | JI1.5J12.3J13.4 | KOHTpOJIbHEIE
MTOBTOPHBIX HE3aBUCHUMBIX UCIBITAHUN B OIIK-1.1-B BOIPOCHI
MaTeMAaTHUYECKUX MaKeTax, TAOJIHYHOM pellaKkTope, OIlK-1.2-Y
B Python /TIp/

2.16 |M3yueHue KOHCIEKTA JEKIUH M PEKOMEHIOBAHHOW OIIK-1.1-3 |JI1.1 J11.2 JI1.3| OrBersl Ha
JIUTEPATypbl, pEILICHUE TUIIOBBIX 3a/1a4 [0 TEME. OIIK-1.1-Y |JI1.5J12.3 JI2.6 | KOHTpONBHBIE
IoaroroBka k sx3ameny /Cp/ OIIK-1.1-B BOIPOCHI

OIlK-1.2-3

OIIK-1.2-Y

Pa3nen 3. Cayuyaiinble BeJIMUMHBI

3.1 Cnydaiinbie BenuuuHbl  /Tema/

3.2 Ilonsitue cnydaiiHoit BennuuHbl. Buabl cnydailHbIX OIlK-1.1-3 [JI1.1 J11.2 JI1.3 Ok3aMeH
BenuyuH. CliydaiiHas BeTMYMHA Kak () yHKIHS. OIlK-1.2-3 [JI1.5J12.3 J12.6
CaoticTBa QpyHKIMH pactpeneicaus. OnpeneneHue I1K-3.2-3
BHUJIa CITy4allHON BEIMYMHBI B KOHKPETHBIX HabOpax
na"Helx  /JIex/

3.3 T'enepanus ciryqaliHBIX pacnpeIesIeHu 1 OIIK-1.1-3 |JI1.1JI1.2 JI1.3| OrBeTsl Ha
TICeBIOCITYYaifHbIX yrcen B Python  /IIp/ [K-3.2-Y JI1.5J12.3 KOHTPOJBbHBIE

JI2.6J13.4 BOMPOCHI

3.4 W3yueHne KOHCIEKTa JICKIIUH U PEKOMEH/I0BAaHHOM OIlK-1.1-3 [JI1.1 J11.2 JI1.3| OrtBetsl Ha
JIMTEpaTyphl, pelicHUE TUIIOBBIX 3a7a4 110 TEME. JI1.5J12.3 J12.6 | OHTpONBHBIC
IToaroroBka k sx3ameny /Cp/ BOIPOCHI

3.5 TTonstue ICB. Pacnpenenenue JICB. YucnoBbie
xapakrepuctuk JICB u ux cBoiicrBa /Tema/

3.6 TToHsATHE TUCKPETHOM CITy4aitHOIN BETHMYHHBI OIlK-1.1-3 [JI1.1 J11.2 JI1.3 Ok3aMeH
(JICB). ITpumepst JICB. ®yHkus pacrnpeneneHus OIK-1.1-Y |JI1.5J12.3 J12.6
JICB, ee rpadnueckoe n300pakeHHe. OIlK-1.2-3
MaremaTr4yeckoe OKHIaHUe, TUCTIEPCHS, IK-3.2-3
crarnaptHoe otkinonenue JICB: onpenenenue,

CYIIHOCTB, cBoiicTBa /JIek/

3.7 3anmch pacnpeeNieHus U BBIYUCICHUE OIIK-1.1-3 |JI1.1 J11.2 JI1.3| OrBetsl Ha
BeposTHOCTeH 1 ¢yHkuuii ot ICB. Brruncienue OIIK-1.1-¥Y JI1.5J12.3 KOHTPOJIbHBIE
xapakrepucTuk JJCB. Mcnons3oBanue OHOIHOTEK OIIK-1.1-B J12.6J13.3 BOIPOCHI
numpy | scipy.stats B Beruucienusx /IIp/ OIlK-1.2-y

OIIK-1.2-B

IK-3.2-Y




3.8 N3y4eHne KOHCIIEKTa JEKIUN U PEKOMEHIOBaHHOM OIIK-1.1-3 JI1.1J11.2 OtBeThI Ha
JUTEPATypPHl, PEIIeHHe TUTIOBBIX 3314 110 TEME. OIlK-1.1-Y [JI1.3 JI1.5J12.3| KOHTpOJbHBIC
IMoaroroska k sk3ameny /Cp/ OIlK-1.1-B J12.6 BOIPOCHI

OIlK-1.2-3

OIlK-1.2-Y

OIIK-1.2-B
MK-3.2-yY

3.9 OcnoBHble 3akoHbI pacnpenenenus ICB  /Tema/

3.10 TurmoBble TUCKPETHBIC paclpeICICHUS: OIlK-1.1-3 JI.1 J11.2 DK3aMeH
pacrnpenenenue bepHymnu, GMHOMHUANBHOE, OIlK-1.1-Y |JI1.3 JI1.5J12.3
reomerpudeckoe pacnpeznencHue [lyaccona u OIlK-1.2-3 J12.6
THIIEPreOMETPHYECKOE paciipe/iesieHue: IK-3.2-3
ompeieNeHre, pacipe/eieHrne, CBOIHCTBa,

(dhopMyIBI I BEIAUCIeHus XapakTepuctuk JCB,
pacrnpeneneHHbIX 0 YKa3aHHOMY 3akoHy  /JIex/

3.11 3anuch pacnpesiesIieHUs! U BEIYUCIICHNE OIIK-1.1-3 JI.1J11.2 OtBeTbI Ha
xapakrepuctuk m3BectHbix [ICB. Ucnonp3oBanne OIlK-1.1-Y JI1.3J11.4 KOHTPOIIbHEIE
o6ubnuorek scipy.stats, numpy. Buzyanuzarms OIlK-1.1-B |JI1.5J12.3 JI2.6 BOIPOCHI
pacnpenenenuii JICB ¢ ucnons3oBanuem OIIK-1.2-Y
mathplotlib/ seaborn  /TIp/ OIlK-1.2-B

IK-3.2-y

3.12 N3yueHue KoHCIEKTA JIEKITUH U PEKOMEHI0BaHHOM OIlK-1.1-3 JIT.1 JI11.2 OTBeThI Ha
JIUTEPATYpPHI, PELIEHUE TUIIOBBIX 33]a4 10 TEME. OIIK-1.1-Y [JI1.3 JI1.5J12.3| KOHTpOJIbHBIE
IMoaroroBka k sxk3ameny /Cp/ OIIK-1.1-B J12.6 BOIPOCHI

OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
[1K-3.2-3
MK-3.2-y
3.13 [Moustne HCB. ®ynkums morHoctu HCB.
UYucnossie xapakrepucruku HCB /Tema/

3.14 [lonsiTue HenpepbIBHOM c1y4yailHON BEIUIHHBI OIlK-1.1-3 JIT.1J11.2 Ok3aMeH
(HCB). ©®ynkuus pacnpenenenuss HCB. @ynkius OIlK-1.1-Y |JI1.3 JI1.5J12.3
miorHoctd HCB: onpenenenue, cBoiictBa. Pacuer OIIK-1.2-3 J12.6
BepositHocteit HCB 1o ee G yHKIMH TIIOTHOCTH I1K-3.2-3
WITH TI0 €€ MHTETPAIbHON () yHKIH
pacnpenenenus. Xapakrepuctuku CB
(MaTreMaTH4YeCcKOe OXKHJIaHHE, IUCTIEPCHS,
aCUMMETPHs], FKCLIECC, MOJIa, Me/IMaHa, KBAaHTUIIb
ypoBH# q, 100q%-ast TOUKa), UX IPAKTUUECKOE
3HaueHHe. PacdeT YHCIIOBBIX XapaKTEPUCTHK
HCB no ¢yskiuu miorHocTd. MOMEHTBI
ciyyaiiHeix BenuuuH  /JIek/

3.15 Brruncnenne BeposiTHOCTEH M HAX0XKICHHE OIIK-1.1-3 JI1.1 JI1.2 OTBeTHI HA
xapaktepuctuk st HCB ¢ momoristo ¢ yHKInu OIlK-1.1-y JI1.3 J11.4 KOHTPOJIbHBIC
TUIOTHOCTH U UHTETPAIbHON () YHKIITHA OIlK-1.1-B JI1.5J12.3 BOIPOCHI
pacrpeiencHus ¢ UCIOIb30BaHHEM OHOTUOTEKH OIlIK-1.2-Y |J12.6J13.2 J13.3
scipy.stats. Busyanuzanus pacnpenencauiit HCB ¢ OIlK-1.2-B
ucnons3oBanreM mathplotlib/ seaborn /Ip/ IK-3.2-Y

3.16 N3yueHue KoHCIEKTa JIEKIIUU U PEKOMEHI0BaHHOM OIlK-1.1-3 JIT.1J11.2 OTBeTH Ha
JIUTEPATYpPHI, PEIICHUE TUIIOBBIX 33]1a4 I10 TEME. OIIK-1.1-Y [JI1.3 JI1.5J12.3| KOHTpOJIbHBIE
IMoaroroBka k sk3ameny /Cp/ OIIK-1.1-B J12.6 BOMPOCHI

OIIK-1.2-3
OIIK-1.2-¥Y
OIIK-1.2-B
[1K-3.2-3
IK-3.2-y
3.17 OcHoBHble 3aK0oHbI pacnpenenenns HCB u ux

Busyanuzauust /Tema/




3.18 3axons! pacnpenenenust HCB: paBHOMepHBI, OIIK-1.1-3 J12.3 DK3aMeH
MMOKA3aTeNbHBIN, HOPMAIBHBIH, TOTHOPMAaIbHBIMH, OIIK-1.1-Y
CTaHIAPTHOE HOPMAJIbHOE pacIpe/ieliCHHE: OIlK-1.2-3
orpenesieHre QYHKIUHU pactpeaeeHus, (yHKIHH [K-3.2-3
TUIOTHOCTH, CMBICIT TIAPaMETPOB 3aKOHA
pacmpeneneHus, GOpMYJIIbI ISl BBIYUCICHHS
BEPOSATHOCTEH, MaTEMAaTHIECKOTO OXXHIAHUS U
macnepcun. Kpusas [aycca u ee cBoiicTBa.

[Ipumepsr HCB, pacnipeneneHHbIX 110 YKa3aHHBIM
3akoHaM. [IpaBuio «rpex curm».
Pacnipenenenus CB, npexacraBnstomux GpyHKIun
HOPMAaJIbHBIX BEJIMYUH: Y2-pacnpeieieHue,
pacnpeznenenue CThIOICHTa, pacipeielieHUe
Odumepa-Crenexopa.

Busyanuzanys craTUCTHYECKOW HH(OpMAIH ¢
MIOMOIIBIO SAIIMKOB ¢ ycamu. OnpeneneHue
MEXXKBapTHIBHOTO pa3mMaxa 1 BeIOpocoB. BinsHue

3.19 UccnenoBanue Brnusiaus napametpo HCB Ha OIlK-1.1-3 JI.1 J11.2 OTBeTHI Ha
W3MEHEHUS PYHKIMH PACIPEICICHUS C TOMOIIBIO OIK-1.1-y | JI1.3J11.4 KOHTPOJIbHBIC
BukeToB B Jupyter Notebook /TIp/ OIIK-1.1-B |JI1.5J12.3 J12.6 BOIPOCHI

IK-3.2-y

3.20 Briuucnenue BeposATHOCTEN U HaXOXKICHUE OIlK-1.1-3 JI1.1J11.2 OTBeTHI Ha
xapakrepuctuk st HCB, pacnpeneneHHol 1o OIK-1.1-Y |JI1.3 JI1.5J12.3| xoHTpONbHBIE
PaBHOMEPHOMY, HOPMaJIbHOMY, TOKa3aTEIBHOMY OIIK-1.1-B J12.6 BOIPOCHI
3aKOHY pacrpeeiieHus. Padora ¢ 6ubGimorekoit OIlK-1.2-Y
scipy.stats /ITp/ MK-3.2-y

3.21 Omnpenenenne TUIA pacipeaeieHns MPU3HaKa, OIlK-1.1-3 JIT.1J11.2 OTBeTH Ha
oTpeieNIeHIE €r0 YHCIOBBIX XapaKTePUCTUK 1 OIlK-1.1-y JI1.3J11.4 KOHTPOJIbHEIE
aHaJTU3 IAHHBIX C TOMOIIBIO SIIUKOB C YCaMH Ha OIIK-1.1-B [JI1.5J12.3 J12.6 BOIIPOCHI
KOHKPETHBIX IpuMepax B Jupyter Notebook ¢ OIlIK-1.2-Y
ucrnosib3oBanueM Oubnuorexku pandas  /Ilp/ OIIK-1.2-B

IK-3.2-y

3.22 W3ydeHne KOHCIIEKTa JEKIUU U PEKOMEHA0BaHHOM OIlK-1.1-3 JI.1J11.2 OtBeThI Ha
JIUTEPATYpPBI, PELIEHUE TUIIOBBIX 33]a4 10 TEME. OIlK-1.1-y JI1.3 J11.4 KOHTPOJIBHBIE
IMoaroroBka k sk3ameny /Cp/ OIIK-1.1-B [JI1.5J12.3 JI2.6 BOIPOCHI

OIIK-1.2-3
IK-3.2-3
IK-3.2-y
Paznen 4. MuoromepHble ciiy4yaiinble
BeJIHYHHBI

4.1 MHoromepHsIe ciydaiiHbie Beaudunbl  /Tema/

4.2 CoBmecTHoOe pactipenenenue. [lonsrue OIlK-1.1-3 JIL.1J11.2 Ok3aMeH
MHoromepHoi CB. Tumbl MHOIOMEpHBIX OIIK-1.1-y [JI1.3 JI1.5J12.3
pacnpenenenuii. [Ipumepsr MHOTOMEPHBIX OIlK-1.2-3 J12.6
pacrpeienicHui. Y CIIOBHBIE 3aKOHbBI I1K-3.2-3
pacnpenenenus. OyHKIUS pacnpeneaeHus u
IUIOTHOCTh BEPOSTHOCTHU ABYMEPHOH ciydyaitHoN
BEJIMYHMHBL. YHCIIOBBIE XapaKTEPUCTHKH
MHOTOMEPHOM CiTydaifHoi BenmauHbl  /JIex/

4.3 OnpeneneHne BRIPaKCHUST COBMECTHOM IIOTHOCTH OIlK-1.1-3 JI1.1J11.2 OTBeTHI Ha
u QyHKIMH pactpeneneHns 1ByMepHoi CB; OIIK-1.1-Y [JI1.3 JI1.5J12.3| KOHTpOJIbHBIE
TUTOTHOCTH U (YHKIMH pacrpeeIeHus OIIK-1.1-B J12.6 BOMPOCHI
OJTHOMEPHBIX COCTaBJIAIONINX. Beraucnenue OIIK-1.2-Y
YHCIIOBBIX XapaKTEPUCTUK JABYMEPHO# CydaiHON OIlK-1.2-B
Benuuunsl  /TIp/ IK-3.2-y

4.4 W3yueHne KOHCIEKTa JICKIIUH U PEKOMEH/I0BAaHHOM OIlK-1.1-3 JI.1 J11.2 OTBeThI Ha
JIUTEpaTyphl, pEIIcHUE TUIOBLIX 3aJa4 10 TEME. OIIK-1.1-Y |J11.3 JI1.5J12.3| xoHTpOIbHBIE
IMoaroroBka k sx3ameny /Cp/ OIIK-1.1-B J2.6 BOIPOCHI

OIIK-1.2-Y
OIIK-1.2-B
4.5 YucoBble XapaKTEPUCTUKU 3aBUCUMOCTH IBYX

CITyJaiHbIX BesmdnH /Tema/




4.6 3aBHUCHMBbIE U HE3aBUCHMBIE CITydaiiHbIe OIIK-1.1-3 JI.1J11.2 DK3aMeH
BesmunHbl. KoBapuarwst u ko3 puimeHT OIlK-1.1-Y [JI1.3 JI1.5J12.3
KOppensnuu. BiusiHue koppensiuu Ha OIlK-1.2-3 J12.6
nocrpoenue moneneit  /Jlex/ [K-3.2-3

I1K-3.3-3

4.7 OnpeeneHue 3aBUCUMOCTH MEKAY CITy4aiiHbIMU OIlK-1.1-3 JI.1J11.2 OTBeThI Ha
BEJIMYMHAMU. AHAJIU3 3aBUCUMOCTEH Ha OIK-1.1-Y JI1.3 J11.4 KOHTPOJIbHBIE
KOHKPETHBIX NpuMepax B Jupyter Notebook ¢ OIIK-1.1-B [JI1.5J12.3 J12.6 BOIPOCHI
UCIIOBb30BaHueM Oubmmoreku pandas/ seaborn OIIK-1.2-Y
(bynxkiuu distplot, joinplot, pairplot) /TTp/ OIlK-1.2-B

MK-3.2-y
IK-3.3-Y

4.8 W3yueHne KOHCIEKTa JICKIUHN U PEKOMEH/I0BAaHHOM OIlK-1.1-3 JI.1 J11.2 OTBeThI Ha
JUTEepaTyphl, pelIeHre TUIIOBBIX 33]1a4 [0 TEME. OIlK-1.1-y JI1.3J11.4 KOHTPOJIbHBIE
IMoaroroBka k sx3ameny /Cp/ OIIK-1.1-B |JI1.5J12.3 J12.6 BOIPOCHI

OIIK-1.2-3
OIIK-1.2-Y
IK-3.2-3
MK-3.2-y
I1K-3.3-3
[K-3.3-Y
Pa3gen S. 3akoH GosbIIMX YKces M MPeJebHbIe
TeopeMbl

5.1 BepositHocTh 1 yacrora. [{eHTpansHas
IpesenbHas TeopeMa. 3aKoH OONBIINX YUCelT
/Tema/

5.2 CX0IMMOCTh ITOCNIEA0BATEIBHOCTEH CIIy4aiiHbIX OIIK-1.1-3 JI1.1J11.2 DKk3ameH
BesinuuH. OCHOBHBIE HEPABEHCTBA B TEOPUU OIIK-1.2-3 |JI1.3 JI1.5J12.3
BeposTHOcTel. [IpenenbHble TEOPEMBI B TEOPUU I1K-3.2-3 J2.6
BepositHOcTel  /JIex/ I1K-3.3-B

5.3 Beruncienue BeposiTHOCTEH COOBITHH C OIlK-1.1-3 JIT.1J11.2 OTBeTHI Ha
KCIIOJIb30BAHUEM IPEACIBHBIX TEOPEM. OIlK-1.1-Y JI1.3J11.4 KOHTPOJIbHbBIE
TIpumenenne neHTpaTBHOMN MPEAeTFHON TEOPEMBI OIIK-1.1-B [JI1.5J12.3 JI2.6 BOMPOCHI
Ha MpakTrKe. Busyanusaius 3akoHa OOJBIIMX OIlK-1.2-Y
gucen B Jupyter Notebook: skcriepuMeHT, OIlK-1.2-B
MOKAa3bIBAIOILUA, YTO NPU OOJIBIIOM KOJIMYECTBE [K-3.2-y
CIIy4alHBIX BEJIMYUH 3HAUEHUE CPEAHETO HE I1K-3.3-B
CHJILHO OTKJIOHSIETCSl OT MaTeMaTH4ECKOT0
oxunanust  /IIp/

5.4 N3yueHue KoHCHEKTa JIEKIIUH U PEKOMEHI0BaHHOM OIlK-1.1-3 JIT.1J11.2 OTBeTH Ha
JIUTEPATYPBI, PEICHUE TUIIOBBIX 33124 IO TEME. OIlK-1.1-y JI1.3 J11.4 KOHTPOJIBHBIE
TTonrororka k sxk3ameny /Cp/ OIIK-1.1-B [JI1.5J12.3 J12.6 BOIPOCHI

OIIK-1.2-¥Y
OIIK-1.2-B
[1K-3.3-B
Paznen 6. MapkoBckue ciayvaiinble npouecchbl

6.1 Mapxkosckue e /Tema/

6.2 Onpenenenue ciry4aifHOro mporecca 1 ero OIlK-1.1-3 JI.1J11.2 DK3aMeH
XapaKTepUCTHKH. MapKOBCKUE ClTydaiiHbIe OIlK-1.1-y [JI1.3 JI1.5J12.3
MPOIIECCHI C TUCKPETHBIM COCTOSTHUEM. I1K-3.2-3 J12.6
[lepexomHbIe BEpOSATHOCTU. DPrOIUIHOCTD. I1K-3.3-B
O6nactu nmpuMeHeHus 1eneit Mapkosa  /JIex/

6.3 IIpumeHenue MapKOBCKUX MOJEIIEH: OIIK-1.1-3 J1.1J11.2 OtBeThl HA
MOZIETTUPOBAHHUE ITOTO/IbI, T€HEPAIHSA TEKCTOBBIX OIIK-1.1-Y [JI1.3 JI1.5JI2.3| KOHTpOIbHBIE
JTAHHBIX C TOMOIIBI0 MApKOBCKUX Ieneil B Jupyter OIIK-1.1-B J2.6 BOIPOCHI
Notebook /IIp/ OIIK-1.2-¥Y

OIIK-1.2-B
[K-3.2-y
I1K-3.2-B

I1K-3.3-B




6.4

W3yueHne KOHCHEKTa JEKIUU U 3 3
PEKOMEH/IOBAHHOM JINTEPATYPHI, PELICHUES
THUIOBBIX 33/1a4 110 TeMe. [I0AroToBKa K 3K3aMeHy
/Cp/

OIIK-1.1-3
OIIK-1.1-y
OIIK-1.2-Y
OIIK-1.2-B
I1K-3.2-3
I1K-3.2-Y
IK-3.2-B
IK-3.3-B

J1.1J11.2
JI1.3 JI1.5J12.3
J12.6

OTBeTHI HA
KOHTPOJIbHBIC
BOTIPOCHI

Paszpnen 7. IlpomesxyTouHasi aTTecTanus

7.1

Dx3amed /Tema/ 3 0

7.2

ITpuém sx3amena /MKP/ 3 0,35

OIIK-1.1-3
OIK-1.1-Y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
I1K-3.2-3
IK-3.2-y
I1K-3.2-B
IK-3.3-Y
[1K-3.3-B

J1.1J11.2
J1.3J11.4
JI1.5J12.1 J12.2
J2.3J12.4
JI2.5 J12.6J13.2
JI3.3J13.4

DK3aMeH

7.3

Koncynpranus nepen sk3ameHom  /Kuc/ 3 2

OIIK-1.1-3
OIK-1.1-Y
OIIK-1.2-Y
OIIK-1.2-B
IK-3.2-3
IK-3.2-Y
IK-3.2-B
IK-3.3-Y

JI1.1J12.1 J12.2
J12.3 J12.6J13.2
JI3.3

DK3aMeH

7.4

IMoaroroBka k 3k3ameHy /OKk3amen/ 3 53,65

OIIK-1.1-3
OIK-1.1-Y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
IK-3.2-3
IK-3.2-y
[1K-3.2-B
IK-3.3-Y
I1K-3.3-B

J1.2 J11.3
JI1.5J12.1
JI2.2J13.2 JI3.3

DK3aMeH

5. OHEHOYHBIE MATEPHUAJIbI ITIO JUCIHUIIJIMHE (MOAY JIIO)

®DOoH/1 OLIEHOYHBIX CPEICTB YISl IPOBEJICHUS IIPOMEKYTOUHON aTTECTAlMU 00YUYaIOMIMXCsl TI0 IUCIMIUIMHE MPEJICTABIICH B BUJIC
OLIEHOYHBIX MaTepHaioB U npuBeneH B [IpunokeHnu k pabouei mporpaMme JUCHUILTHHBL (CM. A0KyMEHT «OLieHOYHbIC MaTepHaIbl
1o aucuuIuinHe «Teopust BepoSTHOCTE! JJIsl CUCTEM UCKYCCTBEHHOTO MHTEIUIEKTA))

6. YYHEBHO-METO/JUYECKOE U UH®OPMAIIMOHHOE OBECHEYEHHME TUCIUIIJIMHBI (MO Y JIST)

6.1. Pekomenayemasi 1uTepaTypa

6.1.1. OcHoBHast IUTEpaTypa

Ne ABTOpBI, COCTaBUTENH 3arnaBue UsnarenscrBo, | KommyectBo/
rox HazBanue ObC

JI1.1 |dy6oBukor A.B., BeposTHOCTHBIC U CTAaTHCTHYECKHE pacdeThl | YueOHoe nocodue |Pszans: PUL] ,
Iunopkosa K.A. PI'PTY, 2013, |https://elib.rsre

u.ru/ebs/downl
0ad/1042




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuecrBo/
roJ HazBanue JbC
JI1.2 |Kpemep H.III. Teopust BEpOSITHOCTEH U MaTeMaTHYeCKasi CTAaTHCTHKA : M.:IOHUTU- 5-238-00573-
VYueb. 1 By30B JAHA, 2006, 3,1
573c.
JI1.3 [I'mypman B.E. PyKOBOJICTBO K PEIICHHIO 3a/1a4 110 TCOPHUH BEPOATHOCTEH U M. :Beicmi.obpa3 [978-5-9692-
MaTeMaTUYECKOM CTaTHUCTHKE : Yueb.mocobue ., 2007, 404c. 0145-3,1
JI1.4 |[Twuros, A. H., TasueBa, |O6paborka manubix B Python. OcHoBBI paboThl ¢ Oubnuorekoit |Ka3zanb: 978-5-7882-
P. ®. Pandas : yueGHO-MeTOqMUECKOE TTOCOOUE WzpatensctBo  |3164-8,

KHUTY, 2022, [https://www.ip

116 c. rbookshop.ru/
129244 .html

JI1.5 |I'mypman B.E. Teopust BEpOSITHOCTEH U MaTeMaTH4ecKas craTucTuka : yue6.  |Mocksa: FOpaiir, [978-5-9916-
rocobue Jyis 0akanaBpoB 2012, 480c.; 1589-1,978-5-

TPHJL. 9692-1278-7, 1

6.1.2. lononHUTeIbHAS JIUTEPATYpa
Ne | ABTopsl, cocraBuTEIN 3arnasue WzpatenscrBo, | Komuuecto/
rox Ha3BaHue ObC
JI2.1 |Bentnens E.C., 3a1a4yu ¥ yIpaKHEHUS 110 TSOPUH BEPOSITHOCTEH : yueO. M.: KHOPYC, [978-5-406-
Osguapos JI.A. rnocooue 2010, 493c. 00548-4, 1
JI2.2 |Bentuens E.C. Teopus BeposiTHOCTEH : YUeOHUK Ui BY30B M.:Boicurink.,  |5-06-005688-
2006, 575c. 0,1
JI2.3 |Tpyxan A.A., Teopust BeposITHOCTEH B MHKEHEPHBIX IPUIIOKEHUAX : y4eO. Upxkyrck: 1
Kynpsimes T'.C. nocobue (M36p. nekiun), (aucuuruinHa-MaTeMaTHKa) dopsapx, 2009,
364c.; mpu.
JI2.4 |Konwoxos A.H., Teopus BeposiTHOCTEH: y4eO. mocodue : YueOHoe mocodue Pszans: , 2023, |,
Maimuuna C.H., https://elib.rsre
Iumopkosa K.A. u.ru/ebs/downl
0ad/3764
JI2.5 |YynuHa, E. 1O. Teopust BEpOSITHOCTEH U MaTEMaTHYECKasi CTATUCTHKA : Mocksa: Aii [Tu [978-5-4497-
MIPaKTUKYM Ap Menua, 2024,]2873-9,

104 c. https://www.ip
rbookshop.ru/
138384.html

JI2.6 |Yynuna, E. O. Teopust BepOATHOCTEW 1 MaTeMaTHIecKas CTaTUCTHKA : yueOHoe [MockBa: A [Tu 978-5-4497-
nocobue Ap Menua, 2024,]2870-8,

140 c. https://www.ip
rbookshop.ru/
138385.html

6.1.3. Meroguueckue pa3paboTKu
Ne ABTOpEI, COCTaBHTEIHN 3arnaBue Usnarenscrso, | Komnuectso/

rog

HazBanue DbC




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | Komnuecro/
roJ HazBanue JbC
JI3.1 |IIBetrkoB U.A. KomoOuHaropuka : MeTonn4eckue yKa3zaHus Pazann: PULL ,

PI'PTY, 2009, |[https://elib.rsre
u.ru/ebs/downl
0ad/1011

JI3.2 |IIebkun AH., Hcnone3zoBanne Python B HayuHBIX BBIUMCICHUSX: METOA. yKa3. [Ps3anb: PULL ,

Coxonosa 10.C. K J1a0. paboTam : MeToauueckue yKa3aHus PI'PTYVY, 2023, |https:/elib.rsre
u.ru/ebs/downl
0ad/3793

JI3.3 |[Ipmekun AH., HWcnonbzoBanue Python B HayuHbIX Beruncienusx (Yactp 2): Pszans: PULL ,

Coxonosa 10.C. METO]I. yKa3. k 1a0. paboraM : MeToqu4yeckue ykazaHus PI'PTY, 2024, |https://elib.rsre
u.ru/ebs/downl
0ad/3908

JI3.4 |®ponoB E. A., Matemaruka s Data Science : yue6. mocoOue CaHKT- 978-5-8088-

Conéunsiii C. B. TerepOypr: 1837-8,

T'VAII, 2023, 44 |https://e.lanbo

c. ok.com/book/4
61399

6.3 Ilepeyens NporpaMMHOro odecrieueHus H HHPOPMANHOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 IlepeveHb JHIIEH3HOHHOTO U CBOOOTHO PACTIPOCTPAHSAEMOr0 MPOrPaMMHOr0 00eceYeHnsl, B TOM YHCJIe 0Te4eCTBEHHOI0

MPON3BOICTBA
HanmeHnoBaHue
OrneparmonHas cucremMa Windows Kommepueckast TuieH3ust
Kaspersky Endpoint Security Kommepueckast TUIeH3ust
Adobe Acrobat Reader Csob6onnoe I10
LibreOffice Csob6ozanoe 11O
Notepad++ Ceoboauoe I10
Chrome Ceoboganoe I10
Firefox Cso6oxnoe 10
7 Zip Csob6oanoe 1O
PyCharm Community CsobGogmmoe 110
Anaconda3 CB06OIHO pacmpoCTpaHsIeMOoe IPOrPAMMHOE 00€CIICUCHHUE TI0]] TUICH3HUAMU
SMathStudio CeoGozuoe I10
6.3.2 Ilepeyenb nHGOPMALUOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 [Mudopmammonno-npasoBoit mopran [APAHT.PY http://www.garant.ru

6.3.2.2

Cucrema Koncynsrantllntoc http://www.consultant.ru

6.3.2.3

CripaBounasi ipaBoBasi cucrtema «Koncynbrantllntoc» (moroBop 06 mHdpopMmairoHHo# noaaepxkke Nel342/455-100 or
28.10.2011 r.)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MO Y JI51)

106a y4eOHO-aIMHUHUCTPATHBHBIA KOPITYC. AYIUTOpUS s CaMOCTOATENbHOM paborhl 42 Mecra (+15 mecr 3a
KOMITHIOTEPHBIMH CTOJIAMH)

mpoektop BENQ

16 I1K ¢ BO3BMOXKHOCTBIO TIOAKIIIOYCHUS K ceTH «MHTepHET» U 00ecreueHueM JI0CTyIa B AJICKTPOHHYIO HH()OPMAIMOHHO-
00pa30BaTEIbHYIO CPENIY:

LIT: intel 13 3220,

0O3VY: 4 Gb,

M3V: 320-500 Gb (15 mt.)

LIIT: intel i5 6500,
03V: 8 Gb,
I13Y: 500 Gb (1 mT. npenogaBaTeabCKHii)




106a yueOHO-aIMUHUCTPATUBHBIHM KopIyc. YueOHas ayquTopus UL IPOBEIECHUS 3aHATHH JIEKIIUOHHOIO U CEMUHAPCKOIr0
THIA, TPYIIIOBEIX W HHIUBHAYAIbHBIX KOHCYIBTAIlUH, TEKYIIEro KOHTPOIA U IIPOMEXKYTOUHOH aTTecTarmu 42 mecra (+15
MECT 3a KOMITBIOTEPHBIMH CTOIAMH)

npoektop BENQ

16 IIK ¢ BO3MOXHOCTbI0 HOJKIIOUEHUS K ceTH «HTepHEeT» U 00eCleueHUEeM JIOCTYIA B JIEKTPOHHYIO0 HH(GOPMALOHHO-
00pa30BaTeNbHYIO Cpely:

IIIT: intel i3 3220,

O3VY: 4 Gb,

I13VY: 320-500 Gb (15 mT.)

IIT: intel i5 6500,
O3Y: 8 Gb,
T13VY: 500 Gb (1 mT. npenogaBaTeIbCKHIA)

206-1 yueOHO-aIMUHHUCTPATUBHBINA KOpITyC. YueOHas ayAUTOPHS ISl IPOBEICHUS 3aHATHI JIEKIMOHHOIO 1 CEMUHAPCKOT0
THIIa, TPYIITOBBIX M MHAWBUIYAIBHBIX KOHCYIBTALMH, TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOIHOM arTectanuu 42 Mecr,

1 IK:

HIT: Intel 17 6700

O3Y:816

I3VY: 120Gb ssd + 500 I'6 (1 mT. npenonaBaTeabCKHUA)

Tenesuzop: PHILIPS U7PEL4606H/60

nokyment-kamepa: AVER Media POB3 (AverVision 330)

IIOKyMeHT-kamepa: AverVisionF33 POE7D;

206-2 y4eOHO-aIMUHUCTPATHUBHBII KOPIYC. AyIUTOpHS AJIsl CAMOCTOSTENIbHOM paboTel 18 mecr,

Tenesuzop PHILIPS 46PFL3208T/60;

18 TIK ¢ BO3MOXKHOCTBIO MOAKITIOUEHUS K ceTH «MHTepHeT» 1 00ecreueHUeM J0CTYIa B AJIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBaTEeNbHYIO CPEly:

HIT: AMD al0 7800

03VY: 8 Gb

I13Y: 500-1000 Gb (18 mir.)

206-2 yueOHO-aIMUHHCTPATHBHBIH KOpITyC. Y4ueOHas ayIUTOpHUs AJIsi IPOBEACHHUS 3aHATHI JICKIIMOHHOTO U CEMUHAPCKOT0
THIIA, TPYIIOBBIX U UHIUBUIYaIbHBIX KOHCYJIbTAIUM, TEKYILIEro KOHTPOJISl M MPOMEXKYTOUHOM aTTecTanuu 18 mecr,
Tenesusop PHILIPS 46PFL3208T/60;

18 TIK ¢ BO3MOXXHOCTBIO TOTKITIOUCHUS K ceTH «HTepHEeT» u obecrieyeHIeM JA0CTYIa B dJICKTPOHHYIO HH(MOPMAIMOHHO-
00pa30BaTeNbHYIO CPEAY:

LIT: AMD al0 7800

O3Y:8 Gb

3y: 500-1000 Gb (18 mwr.)

8. METOAUWYECKHUE MATEPHAJIbBI IO JTUCITUIIJIMHE (MOZYJIIO)

MeTtoaudeckoe obecrieucHue JUCIHUIUIUHBI IPUBEACHO B IIPUJIIOKCHUU K pa6011e171 nporpaMme OUCHUITIIMHBL (CM. JOKYMCHT
"MGTO,I[I/I‘IECKOG obecIieueHue 1o JUCHOUIIIINHE «Teopml BepOHTHOCTeﬁ JJIsL CUCTEM UCKYCCTBECHHOI'O I/IHT@IIHGKT&)))

[IOKYMEHT NMOAMMUCAH 3IEKTPOHHOW NMOAMMCHIO

KA®E/IPbI
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