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

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa JUis
ucronaenns B 2026-2027 yaueOHOM roay Ha 3aceIannn Kaheapsl
BrruncauTenbHOM M NPUKJIAIHOW MaTeMATHKHA

[Iporokom ot 2026 . Ne

3aB. kadeapoit

BusupoBanue PII/] 1151 ucrioiHEeHUS B 04epeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucronaenus B 2027-2028 yueOHOM roay Ha 3aceqanun Kadbeapbl
BrrunciauTenbHOM M NPUKJIAIHON MaTeMATHKHA

[Iporokom ot 20271. Ne

3aB. kadeapoi

Buzuposanue PII/l 1,151 ucrioIHEHUS B 04epeAHOM Y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, 00CykIeHa ¥ 0100peHa st
ucnonHenus B 2028-2029 yueObHOM rony Ha 3aceqanuu Kadeapbl

BbIunc/aMTebHON U NPUKJIAIHOH MATEMATUKH

[Iporokom ot 2028 . Ne

3aB. kadenpoii

BusupoBanmue PILJ] 1/ ucroiHeHusi B oUepeTHOM y4eOHOM roxy

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa U 0JJ00peHa s
ucronaenns B 2029-2030 yueOHOM roay Ha 3acenaHun Kaheaphl

BoruncinTeIbHOM M NPAKJIATHON MaTeMaTHKH

[Iporokomor 2029r. Ne

3aB. kadeapoi




1. IEJIM OCBOEHUSA JUCHHUIIJIMHBI (MO Y JIS1)

1.1 Heﬂb JUCHUIIINHBI OcBOeHHE MAaTEMAaTHYECKOTO arrapara T€opuun MaTeMaTHUYEeCKOMN CTaTUCTUKH, ITOMOTrarouiero
MOJCINPOBATh, aHAJIM3UPOBATh U P€IIATh MHXXCHEPHBIC 3a/la4U U 3aJla4U B obiacti I/H/I, noMouib B YCBOCHUHU
MAaTe€MaTHYICCKUX METOAOB, JAIOIINX BO3MOXHOCTb U3YUaTh U IPOTHO3UPOBATDH IMPOLCCCHI U SBJICHUA U3 o0yacTu 6yﬂyIHeI>‘I
ACATCIBHOCTH CTYIACHTOB.

2. MECTO JJUCHUILJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Huxn (paznen) OIL: |BI.B

2.1|TpeGoBaHus K MpeABAPUTEILHOI MOAT0TOBKE 00y4aI0OIIerocsi:

2.1.1| AnanuTHYeCcKasi reOMETPHS

2.1.2|MareMaTnduecknii aHaau3

2.1.3|"urerpansl u quddepeHanbHbe ypaBHEHUS]

2.1.4|TIporpamMupoBaHue

2.1.5|KomnbroTepHast MaTeMaTHKa

2.1.6|JIunelinas anredpa U QyHKIIMHA HECKOJIBKUX MTEPEMEHHBIX

2.2| JncuunianHel (MOAYJIM) U PAKTHKH, AJIs1 KOTOPHIX 0CBOEHUE JAHHON JHCHMILTHHBI (MOIYJIs1) HEOOX0OAMMO KAK
npeauecTByoiee:

2.2.1|{MopnenupoBaHHe CHCTEM

2.2.2|BBenieHre B MalIMHHOE 00yYCHHE

2.2.3| ABTOMaTH3HPOBAHHOE MAIIIMHHOE 00YUCHUE

2.2.4|VickyccTBeHHBIE HEHPOHHBIC CETH U TIyOOKOE 00yUueHHe

2.2.5|006maunbIe TEXHOIOIHH M OOJNBIINE JTaHHBIE

2.2.6|bonbuine s36IK0BbIE MOJIETH U TeHepaThBHbIH

2.2.7|lIndpoBas 06paboTKa CUTHAIOB

2.2.8|BrImoHeHHe U 3aIlUTa BEITYCKHON KBATH(UKAIIMOHHONW paOoThI

2.2.9|TIpou3BoncTBeHHAs MTPAKTHUKA

2.2.10|IIpeamuruioMHast MpaKTHKa

2.2.11|Pa3paboTka nporpaMMHOro 00ecreueHus Ul HHTEIUIEKTYalbHOI0 aHaIU3a MpeIIpHATHI

3. KOMIIETEHLIM OBYYAIOLIETOCSI, POPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLUATIIMHBI
(MOJY.JIST)

IIK-3: CnocodeHn pa3paﬁaTblBaTb H TECTUPOBATH NMPOrpaMMHbI€ KOMIIOHEHTBI PEIICHUdA 3aJa41 B CHCTEMaX HCKYCCTBCHHOI'0
HHTEJJIEKTA

IIK-3.2. Pa3pa6aThiBaeT NPUJIOKEHUS] CHCTEM HCKYCCTBEHHOI'0 HHTEJUIEKTA

3HaTh

OCHOBHBIE IOHSATHS MATEMaTHYECKON CTATUCTUKU

YMmernb

MPUMEHSATH 0a30BbIC METO/IbI HEMAPAMETPUIECKOM OIICHKH PaCIpeaeICHH, METO/IbI OLICHKHA CTATUCTUYECKUX JTHHEHHBIX
3aBUCUMOCTEN CITyJalHBIX BEJINYHH

Baapersb

TEpMHUHOJIOTHEN 1 HaBBIKAMM PEIICHHUS 3aJja4 Ha OCHOBE CTaTUCTUYECKHUX Mojenel B cuctemax N

IIK-8: CnocoGeH ocymecTBASATH ¢OOP ¥ MOATO0TOBKY JAHHBIX JIsl CHCTEM MCKYCCTBEHHOI0 MHTEIeKTa

ITK-8.2. BoInoJHsieT MOArOTOBKY M Pa3MeTKy CTPYKTYPHPOBAHHBIX H HECTPYKTYPUPOBAHHBIX JAHHBIX ISl MAIIMHHOT O
o0y4yeHuUst

3HaTh

CTPYKTYPBI M XapaKTePUCTUKH JTAHHBIX, CIIOCOOBI BBISIBIICHUS aHOMAJIMK U BBIOPOCOB, METOIbI HACHTH(DUKAIMS CBs3EH U
KOPPEJISIIUNA MEXTYy TIepeMEHHBIMU

YMmernb

BBIJIBUTATh TUIIOTE3bI — HA OCHOBE HAOIIOIaEMBIX 3aKOHOMEPHOCTEH C(hOPMYTHUPOBATH MPEITOT0KECHUS TS TAILHEHIIIETO
TECTHPOBAHHUS B TIPOIIECCE aHATTUTHYECKOM pabOThI

Baapersb

MeToaaMu pa3BeZlO‘IH])IX PICCJ'IC):[OBaHHﬁ, BKJIFOYAs aHAJIN3 BTOpI/l‘{Hle JAaHHBIX, I/l?)y"{CHI/Ie npem—nero OIlbITa, aHAJIU3 KOHKpCTHle
CUTyaluH.

B pe3yabTaTte ocBOeHHMs JMCHUILTUHBI (MOIYJIs1) 00y4aIOIIMIics T10KeH

3.1|3HaTb:




311

METOJIbI TEOPUH BEPOSTHOCTEH W CTATHCTUKHU, HEOOXOAMMEIE JIJIsl pEIICHNs 3a]ad aHAIN3a JAHHbIX, OIIEHKH MapaMeTpoB
MO-JIeJICH M aHaJIM3a CTaTUCTHYECKUX 3aBUCUMOCTEH B 3amadax NN,

3.1.2

TCOPETUICCKHUEC OCHOBBI YU CJICHHBIX METOJOB PCIICHU A 3a1a4 MaTeMaTHYCCKON CTaTUCTUKH,

3.13

MOAXOABI K OYMCTKE 3aIIyMJICHHBIX TaOJMYHBIX JAHHBIX (CIydaiHbIe BETHYHUHEI);

3.14

NOAXOAbI K ITIOMCKY U YCTPAHCHUIO BLI6p0COB B TaOJIMYHBIX JaHHBIX (CHy‘{ﬁfIHBIG BCJ'II/I‘-II/IHI)I);

3.15

TIOAXOABI K 3aII0JTHCHHUIO IIPOITYCKOB B TaOIMYHBIX JAHHBIX

3.1.6

HECTAaTUCTUYCCKUEC METOAbI TCHECPALINN CUHTCTHUYCCKUX JaHHBIX.

3.2

YMeTh:

3.2.1

(bopMynHpoBaTh 3aJa4l MaTEMAaTHYECKON CTATUCTUKH U IIPUBOAUTH UX K MaTEMAaTHIECKO MOZIENIN; OCYLIECTBIAT
MOJIEIMPOBAaHIE Ha OCHOBE CTaTUCTUYECKOI 0 aHAJIN3a;

3.2.2

BI:I6I/IpaTI> ONTHMAJIBHBIN METO/T PpCIICHUA 3a1a4 Ha OCHOBC IMOJTYYCHHBIX 3HaHHﬁ;

3.23

HCII0JIb30BATh METOAbI pa3B€JOYHOI'O aHaJIN3a JaHHBIX;

3.24

HCII0JIB30BAaTh MATEMATUYCCKUC HHCTPYMCHTHI TSI aHAJIn3a CJ'Iy'-IaﬁHLIX IIPpOECCOB U MOJACITUPOBAHUA CUCTEM

CTOXaCTUYCCKOI'0 Xapakrepa

3.3

Baagern:
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HaBbIKaMH PpCHICHUA 3a/1a4, CBA3aHHBIX C MPEACKa3aHUEM CTOXaCTUYCCKUX ITPOLECCOB,

3.3.2

MOJIETUPOBAHUEM CITYYaHHBIX SBICHUH U CIIy4alHBIX MPOIECCOB;

3.33

HaBBIKaMH pa6OTI>I ¢ OMOIIMOTEKAMH SI3BIKA Pyﬂ’lOH JJIA peUICHUA 3a1a4 MaTeMaTU4YECKOM CTaTUCTUKHU

4. CTPYKTYPA U COJAEP KAHMUE IMUCIHUIIJIMHBI (MOY JIA)

Kon HaumenoBanmue pa3nesoB u Tem /Buj 3ausatusi/ | Cemectp / | Yacos | Kommneren- | Jlureparypa dopma
| sangaTus Kvne LUK KOHTDOIA |
Paznen 1. Pazgen 1. Onucarenbnas
CTATHCTHKA M BU3YAJILHbBII aHAJIN3 TaHHBIX

11 Knrouessie nonstus u Gopmyinsl /Tema/ 4 0

1.2 Cpennee apudmermdaeckoe (mean). Meauana 4 4 I1K-3.2-3 JI1.2J12.2
(median). Mona (mode). CtanmapTHoe [K-3.2-y
orkioHeHue (o). KoadduipienT acummerpun [1K-3.2-B
(skewness). Dxcuecc (kurtosis). OcHOBHbBIE [1K-8.2-3
rpaduku. ['ucrorpamma. Boxplot. KDE (snepras [1K-8.2-y
OIICHKA IIOTHOCTH). MIMITOpT OMOIHOTEK. I1K-8.2-B
3arpy3ka IaHHBIX. [IepBUYHBIA OCMOTpP JaHHBIX.

IMpenobpaboTka nanubIx. [IpoBepka Ha
nporycku. OunbTpanus JaHHbIX. V3MeHenne
TUNOB AaHHbIX. /Jlek/ 1

/Jlex/

1.3 Perrennie 3a1a4 Ha pacu€T KITFOUEBBIX 4 4 I1K-3.2-3 JI1.2J12.1
CTaTUCTUYECKUX XapaKTEPUCTHUK. [K-3.2-y
CamocrosTenbHoe 3a1anue.  [IpakTuueckoe I1K-3.2-B
3a/aHue. Pemenue 3a1a4 ¢ HCMONB30BaHUEM I1K-8.2-3
Python: u 6ubnmorex pandas, numpy, matplotlib, IK-8.2-yY
pyplot, seaborn  /J1a6/ I1K-8.2-B
/J1a6/

1.4 H3yueHne KOHCIEKTA JICKIIUU U 4 2 I1K-3.2-3
PEKOMEHIOBAHHOM JINTEPATYPHI, PEIICHHE [K-3.2-y
TUIIOBBIX 3aa4 110 TeMe. IToaroroBka k I1K-3.2-B
Ox3ameny /Cp/ /Cp/ [1K-8.2-3

IK-8.2-Y
I1K-8.2-B
Pa3nen 2. Pa3nen 2 OcHoBHBIE 33124
MaTeMaTH4YeCKOH CTATHCTHKH

2.1 MonenipoBaHue CITy4alHbIX BETUYHH U 4 0
9KCIIEPUMEHTHI HaJl OCHOBHBIMH
pactpeaencausmu /Tema/




2.2 BnusHue napaMeTpoB Ha B[ paciipeeieHHs. IK-3.2-3 JI1.2J11.1
CyTb 3KCIIEPUMEHTOB | CIIOCOOBI BU3YyaJIN3aI[HH IK-3.2-Y
pe3ynbraToB. KonndyecTBeHHas OlieHKA IK-3.2-B
cxoauMocTH. Buzyanusarus ckopoctu T1K-8.2-3
CXOIUMOCTH. DMIHUpHUYecKast HYHKIHS [K-8.2-Y
pactpenenenust (ECDF). Meton QQ-plot mis I1K-8.2-B
neranpHOro cpaBHeHus. [lpumenenue B U
[IpoBepka npeanonoxeHuit Mozesel (Hanpumep,

HOP-MaJIbHOCTU OCTaTKOB)

CpaBHeHue pacnpezesicHuii B A/B-TrectupoBaHun
Banunanus renepatuBHbix Monenei (GAN, VAE)
/JTex/

/JTex/

2.3 OrneHuBaHKe TapaMeTPOB PaCIpeIeIICHUN: METOT MK-3.2-3 |JI1.2 JI1.1J12.1
MOMEHTOB U METOJl MaKCUMAaJIbHOI'O MK-3.2-Yy
npasaononoous. [IpakTudeckuii OJIOK: METO TIK-3.2-B
MoMeHTOB. [IpakTuueckuii Onok: Byrcrpan u T1K-8.2-3
JIOBEpUTENIbHBbIC UHTEpBaJIbl. CaMOCTOSATEIbHEIC 3a- [K-8.2-Y
nanus. /J1a6 / /J1a6/ I1K-8.2-B

24 W3yueHne KOHCIEKTa JICKIIUHN U PEKOMEH/I0BAaHHOM T1K-3.2-3 JI1.2 J11.1
JIUTEPATYpbI, pEILICHUE TH-TIOBBIX 3a/1a4 110 TEME. [K-3.2-Y
IMoaroroska k Dx3ameny /Cp/ /Cp/ [1K-3.2-B

T1K-8.2-3
IK-8.2-Y
I1K-8.2-B

2.5 [IpoBepka craTucTHueckux runore3. Kpurepun
corjacus ¥ cpaBHeHHe BEIOOpoK /Tema/

2.6 I'unoressl. Hynesas rumno-resa (“craTyc-kBo”). IK-3.2-3 J1.2J11.1
AJnbTepHATHBHAS TUIIOTE3a IK-3.2-Y
Omm6ku. Omuodka I poga. Omubka Il pona. P- T1IK-3.2-B
value I1K-8.2-3
Ces3b ¢ M. Banunanus moneneii: CpaBHeHHE IIK-8.2-Y
TOYHOCTH alIropuTMoB (A/B-TecTsl). T1IK-8.2-B
Awnanuz naHsbix: [IpoBepka HOPMATBHOCTH
MPU3HAKOB Niepe]] IPUMEHEHUEM METOI0B
MalMHHOr0 00ydeHus. HTepnperanms
pe3ynbTaToB: OLeHKa 3HAYUMOCTH HalEHHBIX
3aKOHOMepHOCTei. OOLIMI anropuT™ MPOBEPKU
runore3. OCHOBHBIE KPUTEPUHU U UX IPUMEHEHHE:

A. Kpurepuu cornacus (nmpoBepka
pacripenenenus). B. Kpurepuu cpaBHeHns
BbIOOpOK. [Tapamerpuyeckue vs. He-
napameTpuueckue Kpure-pun. /Jlex/ 3
/JTex/

2.7 [pakruueckuii 6ok 1: TToxroroBka u reHepanus T1K-3.2-3 JI.1J12.1
naHHbIX. IMnopt 6ubnuorek. ['enepanust [K-3.2-y
BBIOOpOK. Busyanu3zanust Beioopok. bazosbie [1K-3.2-B
craructuky. [Ipakruyeckue 3ananus 1 u 2. T1K-8.2-3
. [Ipaktuueckuii 61ok 2: Kpurepuu coriacus c IK-8.2-Y
TeOpeTUUECKUM pacnpeaeneHuem. Ilposepka Ha T1K-8.2-B
HOpManbHOCTh. Busyanuzaius ECDF (Empirical
CDF). [Ipaktuueckoe 3aaanue (CaMOCTOSATENBHO).
3aganue 1. AHann3 peaabHBIX JaHHBIX (YPOBEHB!
6a30BbIH). 3aganue 2. ONTUMH3AIMS JaTaceTa
(ypoBeHb: MpoaABUHYTHIN). 3aganue 3. A/B
TECTUPOBAHUE MOJEIH (YPOBEHb: SKCIIEPTHBIH).
3ananue 4. TBopueckas 3agada (ypOBEHbB:

HCCIIEIOBATENbCKUH).
/J1a6/

2.8 V3y4yeHne KOHCIIEKTa JIEKIMU 1 PEKOMEHIOBaHHOM [K-3.2-3 J1.1
JIUTEPaTyphl, PEIICHNE TUIIOBBIX 3a/ad 110 TEME. [K-3.2-Y
IMoaroroeka k Dx3ameny /Cp/ [1K-3.2-B

T1K-8.2-3

IK-8.2-Y

I1K-8.2-B
29 Koppensuuonnslii ananus u perpeccus /Tema/




2.10 Koppemsiuus. 1. Koaddu-tment [upcona IK-3.2-3 JI1.2 JI1.1
(Pearson). 2. Koaddunment Criupme-Ha [K-3.2-Y
(Spearman). JIuneitnas perpeccust. [TonuHOMU- IK-3.2-B
anpHas perpeccus. Yek-nmuct nonnmanus. Mimmopr I1K-8.2-3
HEOOXOJIMbIX OUOJTHOTEK. [1K-8.2-Y
3arpyska 1 NepBUYHBIN aHAIN3 JaHHBIX. BbiOOp I1K-8.2-B
MPU3HAKOB I aHaim3a. [IpenoopaboTka TaHHBIX.

/Jlex/ 4
/JTex/

211 [paktuueckuii 6;10k: KoppensiuoHHbIi aHaTH3 T1K-3.2-3 JI.1J12.1
[pakruueckuii 6iok: [TocTpoeHne TUHEHHON [K-3.2-Y
perpeccun. [IpakTryeckuii OI0K: I1K-3.2-B
[TonuHOMHMaNbHAS perpeccus. TIK-8.2-3
Mp/ IK-8.2-Y

I1K-8.2-B

212 W3ydeHne KoHCIIEKTa JeK-1IUU U IK-3.2-3 JI1.1
PEKOMEHI0BaHHOM JINTEPATYPHI, PEIICHUE TH- IK-3.2-Yy
MOBBIX 3a/1a4 1o Teme. [loaroroBka k Jk3aMeny. TIK-3.2-B
/Cp/ /Cp/ [K-8.2-3

[1K-8.2-Y
[1K-8.2-B
Pazgen 3. Pa3pen 3. CraTucTnyeckuii anaius
pe3yJbTaTOB MojieJieii MAaIIMHHOI0 00y4eHusI

3.1 [MpumeHeHne METOOB MaTeMaTUIECKON
CTaTHCTHKU JUIS aHAJIM3a MOAENeil Ma-IIMHHOTO
obydyenus: /Tema/

3.2 KiroueBble 3a1auu: OLICHKA KayecTBa MOZEINEH: [K-3.2-3 JI1.2 JI1.1
METPUKH: accuracy, precision, recall, F1, ROC- [K-3.2-Y
AUC; pacuét 10BepUTEITHHBIX HHTESPBAJIOB,; TIK-3.2-B
cpaBaeHHe Mojeneld. Accuracy (TodHOCTB). T1K-8.2-3
Precision (To4HOCTH MOJTOKUTEIHLHOTO [1K-8.2-VY
npezackaszanus). Recall (ITonnora). F1-score. I1K-8.2-B
Marpuua ommb6ok 1 ROC-ananu3. Mertoapt
OLIEHKH CTAOMIIBHOCTH.

[TapHble TecTh (KOraa MOJEIH TECTUPYIOTCS Ha
OoIHUX MaHHEBIX): Tect MakneMapa Juist OuHapHOM
KITacCU(UKALNK; t-KPUTEPUA I HOpMaJIbHO
pacnpenenéHHBIX pa3HUI] METPUK; 3HAKOBEIH TECT.
/JTex/ 5

/Jlex/

3.3 Ipaxruuecknii 610k 1: [ToaroToBKa JaHHBIX U [K-3.2-3
o0yuenue mozneneii B Python. immopt [K-3.2-Y
HE0OXOAMMBIX OHMOIHOTEK. 3arpy3ka u TIK-3.2-B
MpeABapUTENIbHBIN aHAIN3 JaHHBIX. Pa3ienenue Ha TIK-8.2-3
00YJaIOIIyI0 U TECTOBYIO BEIOOpKH. OOyUeHne [1K-8.2-Y
MOZENEH. T1IK-8.2-B

[paktuueckuii 610k 2: Pacuér u naTepnperarus
MeTpuk. [lomyuenne npenckaszanuii Moene.
IMocTpoenue u aHanu3 MaTpuIlbl OIIKMOOK. Pacuér
ocHOBHBIX MeTpuK. [locrpoenre ROC-kpuBoii u
PR-kpuBoii. I'mydokuii aHaIIN3 METPUK.
Ipaxruaeckuii 610k 3: Kpocc-Banumanus n
JIOBEPUTEIIbHBIE UHTEPBAJIBI.

[paktuueckuii 610k 4: CTaTucTu4eckoe
CpaBHEHHE MOJIEIIEH.

[paktuueckuii 6ok 5: CamocTosiTebHbIC
3aJaHus.

3anmanue 1. CpaBHenune ¢ moxenbio SVM.
3anmanue 2. byrcTpamn-oneHka TOYHOCTH.
3ananue 3. A/B TectupoBaHue MoJeNeH.
3ananue 4. AHaIM3 BaXKHOCTH ITPU3HAKOB M UX
BIUSTHUS HA MeTpukH. /J1ab/

/J1ab/




3.4 W3yueHne KOHCIEKTa JIEKIUH U PEKOMEH/10BaHHON IK-3.2-3 JI1.2 J11.1
JIATEPaTyphl, PEIIeHNe TUIIOBBIX 3a1a4 IO TEME. IK-3.2-Y
IMoaroroeka k Dx3ameny /Cp/ /Cp/ I1K-3.2-B

I1K-8.2-3
I1K-8.2-Y
I1K-8.2-B
Paznen 4. Paznen 4. EM-ajaroputm n
KJIACTEPU3aIus

4.1 [Touck OlEHOK MaKCH-MaIbHOIO TPaBIOIOA00HS
apaMeTpoB B CIy4ae 3a-BUCUMOCTH MOJIENU OT
CKPBITBHIX TIepeMeHHbIX  /Tema/

4.2 EM-anropurm (expectation-maximization, IK-3.2-3 JI1.2 J11.1
oxuanue-makcummsanust). 1. E-mar (Expectation). IK-3.2-Y
2. M-miar (Maximization). I1K-3.2-B
Cwmech rayccua (GMM). OTBETCTBEHHOCTh I1K-8.2-3
(responsibility. OOHOBNeHHE TapaMeTpoB (M-1iiar). I1K-8.2-y
Kpurepun ocranoBku. Cessb ¢ k-means. /JIek 6/ T1IK-8.2-B
/JTex/

4.3 [pakruueckuii 6mok 1: ITonroroBka gaHHBIX IK-3.2-3 JI1.2 J11.1
[Ipaktuueckuii 6ok 2: Peanmuzanus EM- IK-3.2-Y
ajropuTMa. I1K-3.2-B
4. TIpaktuueckuii 650k 3: CpaBHenue ¢ k- I1K-8.2-3
CpEHUMH. T1IK-8.2-Y
[paktuueckuii 6110k 4: AHAJIN3 BIHUSHUS TIK-8.2-B
HaYaJbHBIX MAPaMETPOB.

IMpakTudeckwuii 610k 5: Pabora ¢ peaabHBIME
naHHbIMA. /TIp2/
Mp/

4.4 N3ydeHne KOHCIIEKTa JIEKIIUN U PEKOMEHIOBaHHOM IK-3.2-3 JI1.2 J11.1
JIUTEPATYpPhI, PEIICHUE THIIOBBIX 3a/1a4 MO TEME. TK-3.2-Y
IMoaroroska k Dx3ameny /Cp/ /Cp/ TIK-3.2-B

I1K-8.2-3
I1K-8.2-Y
T1K-8.2-B
Pasnen 5. Paznen S. BaiiecoBcknii moaxon u
anocTepuopHbIe OLeHKH

51 OcHoBEI OaiiecoBckoro noaxoza. /Tema/

5.2 OCHOBHBIE MTOHATHUS 0alleCOBCKOro MOAX0/a. [1K-3.2-3 JI1.2 J11.1
Comnpsix€HHble anpuopbl. ToueuHble 1 IK-3.2-y
uHTEepBalibHbIC onleHKU: 1) MAP (Maximum A [1K-3.2-B
Posteriori);2) cpentee anocrepuopHoOro I1K-8.2-3
pacnpenencHus; 3) JOBEPUTEIBHBIN HHTEPBAI I1K-8.2-Y
(Credible Interval). Buzyanu3sanus S5BOIIONHH YOk I1K-8.2-B
-nennit. /Jlex 7/ /J1lex/

5.3 [pakruueckuii 6ok 1: UmMnopt 6ubnuorek u IK-3.2-3 JI1.1
MepBUYHAS HACTPOUKA. TIK-3.2-Y
[Mpaktuueckuit 61ok 2: Pacuér npasnonomoOus u I1K-3.2-B
aroCTEPHOPHOI0 PACIPEACICHHUSL. [1K-8.2-3
[MpakTuueckuii 6110k 3: AOCTEpPUOPHBIE OLICHKU U TIK-8.2-Y
JIOBEPUTEIIbHBbIC UHTEPBAJIBL. TIK-8.2-B
[Ipakruueckuii 6110k 4: baiiecoBckoe 0OHOBIIEHNE
IO [Iaram.

Ipaktuueckuit 6110k 5: CaMOCTOSITENBHBIC 33 JaHNSI.
[paktuueckuii 65ok 5: Pacimpenue 3anaun Ha
MHOTOMEPHBIC TaHHbIC

Mp3/ /Mp/

5.4 W3yveHne KoHCIIEKTa JEKIUU U PEKOMEHI0BaHHOM [K-3.2-3 JI1.1
JIATEpaTypsl, pELICHUE TUIIOBBIX 3a1a4 110 TEME. IK-3.2-Y
IMoaroroBka k Jx3ameny /Cp/ /Cp/ T1K-3.2-B

I1K-8.2-3
I1K-8.2-Y

[1K-8.2-B




5.5

BeposTHOCTHAS TIOCTAHOBKA 33/1a4 MalllHHHOT'O
obyuyenus /Tema/

5.6 ®opmyna baiieca — UH-CTpyMEHT 711 OOHOBIICHHSA T1K-3.2-3
BepCHil. TIK-3.2-Y
OnrumaneHbil baiiecoB-ckuit knaccugpukarop: TIK-3.2-B
MPUHLUI MUHUMAJIBHOTO PHCKA. I1K-8.2-3
Kirouessie hopmysnbl 1 UX PU3HMYECKUN CMBICI. TIK-8.2-Y
Jloruyeckas ieroyka NpUHSTUS pereHui. /JIex/ T1K-8.2-B
/J1ex/

5.7 IMpaxruueckuii 610k 1: [ToAroToBKa 1aHHBIX. IK-3.2-3
IMpaxruyeckuit 6ok 2: Peanusanys onTUMaIbHOIO IK-3.2-Y
batiecoBckoro knaccupukaropa. IIK-3.2-B
IMpakTrdeckuii 610K 3: AHaNIN3 BIUSHUS I1K-8.2-3
ATIPHOPHBIX BEPOSITHOCTEH. [IK-8.2-YV
[Mpakruueckuii 61ok 4: CamocrosTenbpHas padbora ¢ TIK-8.2-B
pealTbHBIMU JJAHHBIMH.

[Ipaktuueckuii 6ok 5: Pacimpenue 3anaun Ha
MHOTOMEpHBIE JaHHBIE.

KoHTponbHBIE BOITPOCHL ISl CAMOIIPOBEPKH
Mp4/

Mp/

5.8 W3y4yeHne KOHCIIEKTA JIEKIMU 1 PEKOMEHIOBaHHOM IK-3.2-3 J1.2
JIUTEPaTyphl, PeIIeHNe TUIIOBBIX 3a4a4 10 TeME. [IK-3.2-Y
IMoaroroska k Dx3ameny /Cp /Cp/ T1IK-3.2-B

IK-8.2-3
IK-8.2-Y
I1K-8.2-B

5.9 OreHKa ITOTHOCTH pacipeieNICHNs JaHHBIX
/Tema/

5.10 Henapamerpuueckue meronsl. Merox Ilapzena IK-3.2-3
(oxonHoe criaxupanue). Sapo [aycca (Hanbomee TIK-3.2-Y
nonysipHoe). Meton k-Ommkaiimmx coceneit (k- T1IK-3.2-B
NN). T1K-8.2-3
[Tapamerpuueckue MeToabl. /JIek/9 TIK-8.2-Y
/Jlex/ T1K-8.2-B

511 [Mpakruueckuii 65ok 1: ITonroroBka gaHHBIX TIK-3.2-3
[pakruueckuii 6iok 2: Peanuszauus merona [ap- IK-3.2-Y
3eHa I1K-3.2-B
[paxrudeckwuii 610k 3: Peamisamnust merona k- T1K-8.2-3
OmmKalIuX cocenei T1K-8.2-Y
[paktuueckuii 65ok 4: [TapameTpuueckast oleHka TIK-8.2-B
IUIOTHOCTH
[Mpaktuueckuii 6ok 5: Pabora ¢ peanbHbIMU J1aH-

HBIMH
KoHTponbHBIE BOIPOCH 11s camornpoBepki ./I1p5/
Mp/

5.12 W3y4yeHne KOHCIEKTA JIEK-IIUU U PEKOMEHI0BaHHOM IK-3.2-3
JIUTEPaTyphl, pelIeHNe TH- IOBBIX 3a/1a4 110 TEME. MK-3.2-Y
IMoaroroeka k Dx3ameny /Cp/ /Cp/ [1K-3.2-B

T1K-8.2-3
TIK-8.2-Y
T1K-8.2-B
Pa3nen 6. Pasnea 6. baiiecoBckne MmeToanl B
MALINHHOM 00yYeHUHU

6.1 BaiiecoBckuii moaxon vs YacTOTHBIN MOAXOM
/Tema/

6.2 Yacrornsiit noaxon (Maximum Likelihood [K-3.2-3
Estimation - MLE). BaiiecoBckuii moaxo. IK-3.2-y
BaiiecoBckast oneHka | (Ipy U3BECTHOM G”2): I1K-3.2-B
[Ipenmymiecrsa baitecoBckoro momxona: 1) TIK-8.2-3
Perynspuzanus manbix JaHHBIX; T1K-8.2-Y
2) OrieHKa HEONpeIeIEHHOCTH; T1K-8.2-B

3) Nurepnperupyemocts st M.
Tunuunsle omubku. /Jlex/ 10
/JTex/




6.3 [pakruueckuit 610k 1: [ToaroroBka maHHBIX I1K-3.2-3
[paktudeckuii 610k 2: Peanusanus 4acTOTHOTO T1K-3.2-Y
noaxona (MLE). I1K-3.2-B
IMpaxruueckuii 610k 3: Peanuzarus baiiecoBckoro I1K-8.2-3
MOIX071A. TIK-8.2-Y
[pakTrueckuii 610k 4: CpaBHEHHE MTOIX0/I0B Ha I1K-8.2-B
3agave Kiaccuduramu
[pakTuueckuit 610k 5: AHAJIN3 YCTOWYUBOCTH K
MaJbIM JJaHHBIM.

KoHTponbHBIE BOIPOCHL IJIs1 CAMOIIPOBEPKH
Mp6/
Mp/

6.4 W3ydeHre KoHCTIEKTa JEK-IIMU U PEKOMEHIO0BaHHOM [K-3.2-3
JINTEPATYpPBhI, PELIEHUE TH- MOBBIX 3a7a4 110 TEME. TIK-3.2-Y
[Moaroroska k Dx3ameny /Cp/ /Cp/ I1K-3.2-B

I1K-8.2-3
[K-8.2-Y
I1K-8.2-B

6.5 [Ipumenenue baliecOBCKUX METOIOB B pealIbHBIX
3amagax /Tema/

6.6 BatiecoBckast TMHEHHAs perpeccus. I1K-3.2-3
OcHoBHas uaesl. IK-3.2-Y
KiroueBble KOMITOHEHTHI: IIK-3.2-B
1) Anpropnoe pacnpenenenue $ p(w) $; I1K-8.2-3
2) Ipasnononobue $ p(tX, w) $; [K-8.2-Y
3) Anocrepuoproe pacnpenaenenne $ p(w|X, t) $; TIK-8.2-B
4) TlpemMKTHBHOE paclpe-IeliCHHE.

Hawugnsrii baiiec as knaccuukaium.
VYcroituuBocTh K mymy u nponyckam. /Jlex/ 11
/JTex/

6.7 [pakruueckuii 6iok 1: TIpornosupoBanue I1K-3.2-3
BPEMEHHBIX PSIJIOB. TK-3.2-Y
[MpakTrueckuii 61ok 2: Knaccudukarust TIK-3.2-B
TEKCTOBBIX JAHHBIX. I1K-8.2-3
[IpakTrueckuit 610k 3: YCTOHIUBOCTH K IIYMY U T1IK-8.2-Y
MPOITYCKaM. I1K-8.2-B
[paktuueckuii 6510k 4: CaMOCTOSTEIIbHBIC 3aJaHUS
KoHTposibHBIC BOMPOCHI /ISl CAMOIPOBEPKU
Mp7/

Mp/

6.8 W3ydeHne KOHCTIEKTa JIEKIUN U PEKOMEHIOBAaHHOM IK-3.2-3
JIUTEPATyphl, peIICHHE TH-TIOBBIX 33/1a4 110 TEME. IK-3.2-Y
IMoaroroeka k Dx3ameny /Cp/ /Cp/ I1K-3.2-B

I1K-8.2-3
[IK-8.2-YV
T1K-8.2-B

6.9 Br10op Mozenu u peryisipusanms. /Tema/

6.10 DOMIUPUUECKUI U CpeTHUI pUCK: «/IBe cTOPOHBI IK-3.2-3
OIHON Menain». T1K-3.2-Y
Kommpomuce cmernienus u aucniepeun: «I TaBHbIN I1K-3.2-B
6amanc MLy. I1K-8.2-3
®opmyna Bannuka: «Teoperudeckuit IuT ot [IK-8.2-YV
epeoOyICHUSI. TIK-8.2-B

Nudopmanuonnsie kpurepun: AIC u BIC.
[Ipuanun MDL: «Jly4mas mozgens = camblii
KOPOTKHH KOI».

Kpocc-Banmunanus: «muranus paboThl Ha HOBBIX
JaHHBIX». /Jlex/ 12

/JTex/




6.11 [pakTrueckuii 610k 1: [TonroroBka JaHHBIX. 4 2 TIK-3.2-3
[IpakTrueckuit 6mok 2: Peanmm3anus kpocce- TK-3.2-Y
BaJIMJIALIUH. T1IK-3.2-B
IMpakTuyeckuii 610k 3: AHaNUTHYECKUE [1K-8.2-3
kpurepuu (AIC/BIC). [1K-8.2-Y
[paktuueckuii 610k 4: [IpuHIMT MUHUMAJIEHOU I1K-8.2-B
mumHbl onucanus (MDL).
[IpakTtmueckuit 6mok 5: Teopus Bamanka-
UepBoHeHKHCA
KoHTponbHbIe BOpOCH! [yt camonpoBepku/IIp8/
Mp/
6.12 W3yueHne KOHCIEKTa JICKIUH U 4 2 TK-3.2-3
PEKOMEHIOBAaHHOM JINTEPATYPHhI, PELICHUE TIK-3.2-Y
THITOBBIX 33124 10 TeMe. [loaroroBka Kk Dk3aMeHy T1IK-3.2-B
/Cp/ /Cp/ T1K-8.2-3
IK-8.2-Y
I1K-8.2-B
Paznen 7. Konrpoan
7.1 Kontpons /Tema/ 4 0
7.2 ITpuem sx3amena /MKP/ 4 0,35 TIK-3.2-3 | JI1.2 JI1.1J12.1
MK-3.2-Y J12.2
[IK-3.2-B
T1K-8.2-3
[1K-8.2-Y
I1K-8.2-B
7.3 KoncynsrupoBanue nepen sx3amenoM /Kuc/ 4 2 K-3.2-3 | JI1.2 JI1.1J12.1
IK-3.2-Y J12.2
IK-3.2-B
T1K-8.2-3
[K-8.2-Y
[1IK-8.2-B
7.4 IMoaroroBka k 3k3ameHy /OKk3amen/ 4 53,65 T1IK-3.2-3 | JI1.2 JI1.1J12.1
[K-3.2-Y J12.2
TIK-3.2-B
T1K-8.2-3
IK-8.2-Y
I1K-8.2-B

5. OHEHOYHBIE MATEPHUAJIBI IO TUCHUITIJIMHE (MOAYJIIO)

@DOoH/1 OLIEHOYHBIX CPEICTB JUCLUUILIUHBI IPUBE/ICH B IPUIIOKEHUN K paboueil mporpaMMe AUCHMIUIMHBL (cM. gokymeHT (09.03.04
MCnCHU  ®OC)

6. YYEBHO-METO/MYECKOE U UH®OPMAIIMOHHOE OBECHEYEHHME JJUCIIUIIJIMHBI (MO Y JIST)

6.1. Pexomenayemasi iutepatypa

6.1.1. OcHoBHas1 JIUTepaTypa

Ne ABTOpBI, COCTaBUTENH 3arnaBue WznarensctBo, | KomumuectBo/
roj Ha3BaHue ObC
JI1.1 |I'mypman B.E. Teopust BepoATHOCTEH 1 MaTeMaTHUECKasl CTaTUCTUKA : yued.  |Mocksa: FOpaiit, [978-5-9916-
nocoGue st 6akaiaBpoB 2012, 480c.; 1589-1,978-5-
TIpUJL. 9692-1278-7, 1
JI1.2 |Taremok O. B., IIpoBepka CTaTUCTUUECKUX THITOTE3 : y4eOHOE MocoOue st CaHKT- 978-5-8114-
Masnrokosa H. B. BY30B TerepOypr: 9843-7,
Jlanb, 2022, 112 |https://e.lanbo
c. ok.com/book/2
38709

6.1.2. lonoTHUTeIbHAS JIUTEPATYypa




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuecrBo/
roj HazBanue JbC
JI2.1 |Kosnroxos, A. H., Teopus BeposTHOCTEH : yueOHOE mocobue Ps3anb: 2227-8397,
Mamnuna, C. H., Pszanckuit https://www.ip
Iumopkosa, K. A. rocymapcrBeHd  [rbookshop.ru/
I 137342.html
pagroTeXHHIeC
KUt
YHUBEPCHUTET,
2023, 48 c.
JI2.2 |YynuHa, E. 1O. Teopust BEpOSATHOCTEH ¥ MaTEMaTHYECKasi CTATHCTHKA : Mocksa: Aii [Tu [978-5-4497-
yueOHOe nmocobue Ap Menua, 2024,]2870-8,
140 c. https://www.ip
rbookshop.ru/
138385.html

6.3 Ilepedyens NpOrpaMMHOro odecrieueHus H HHPOPMANHOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeveHb JHIIEH3HOHHOTO U CBOOOTHO PACIPOCTPAHSIEMOI0 MPOrPAMMHOI0 00ecIeYeH s, B TOM YHCJIe 0TeYeCTBEHHOr 0

MPON3BOJACTBA

HaumeHnoBanue Onucanue

OnepanuonHnas cucreMa Windows

KOMMep‘Ie CKas JIMICH3 U

Kaspersky Endpoint Security

KOMMCpLICCKaﬂ JIMICH3UA

Adobe Acrobat Reader Ceobozuoe I10
LibreOffice Cso6ognoe ITO
Chrome Csob6oanoe 11O
Pyton Ceobonnoe 10
Python Cso6ognoe 1O
Mathcad University Classroom beccpouno. JInnensns Ha ITO PKG-7517-LN, SON — 2469998, SCN — 8A1365510

6.3.2 Tlepeyenb HHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM

6.3.2.1

Nupopmanmonno-npasosoii nopranr TAPAHT.PY http://www.garant.ru

6.3.2.2

Cucrema Koncynprautlnroc http://www.consultant.ru

6.3.2.3

CnpaBounas npaBoBas cuctema «Koncynsrantllmtocy (moroBop 06 mabopmanuonHoi momnepxke Nel342/455-100 ot
28.10.2011r.)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUITJIMHBI (MO Y JISI)

206-1 y4yeOHO-aAMUHHCTPATUBHBIA KOpIyc. YdueOHas ayauTOpus [UIS THPOBEACHHS 3aHATHH JICKIMOHHOIO U
CEMHHAPCKOr'0 THIA, TPYIIIOBBIX U HHIUBUIYaTbHBIX KOHCYJIBTAIINH, TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTECTAlluN
42 mecr,

1 TIK:
1 LIIT: Intel 17 6700

0O3Y:8T6

I13VY: 120Gb ssd + 500 I'6 (1 mT. npenomaBaTeIbCKH )

Tenesuzop: PHILIPS U7PEL4606H/60

nokymenT-kamepa: AVER Media POB3 (AverVision 330)

JokyMeHT-kamepa: AverVisionF33 POE7D;

206-2 y4eOHO-aIMUHUCTPATHBHBIN KOPITYC. AYIUTOPHS s CAMOCTOSTENBHON padoThl 18 mecr,

Tenesusop PHILIPS 46PFL3208T/60;

18 K ¢ BO3BMOXKHOCTHIO TIOAKIIFOYCHHUS K ceTH «HTepHET» U 00ecleueHHEeM JOCTYMa B AJICKTPOHHY0 HH(POPMAIIHOHHO-
2 00pa3oBaTeIbHYIO Cpely:

IT: AMD al0 7800

0O3VY:8 Gb

I13Y: 500-1000 Gb (18 mrt.)

206-3 y4eOHO-aIMUHHUCTPATUBHBIA KOpITyC. Y4eOHas aymuTopHs ISl caMOCTOsATeNbHOW paborel IIpoekrop: InFocus

LP640

31 K ¢ BO3MOXXHOCTBIO OAKIIFOUYCHUS K ceTH «HTEpHET» U 00eCleueHUEeM JIOCTYIa B IICKTPOHHYI0 WH(POPMAIIHOHHO-
3 00pa3oBaTeIbHYIO CPEy:

HIT: Intel i7 6700
O3VY:8106
I13Y: 120Gb ssd + 500 I'6 (31 mt.)




206-4 yaeOHO-aIMUHHUCTPATUBHBIA KOpITyC. YueOHast ayAUTOPUS ISl IPOBEICHUS MPAKTHICCKUI 3aHATHIHA, JTAOOPaTOPHBIX
pador 30 IIK ¢ BO3MOXKHOCTBIO HOmKIrOUeHHs K cetn «MHTepHeT» W obecredeHneM MOCTya B 3JIEKTPOHHYIO
HH(OPMAIIOHHO-00pa30BaTEILHYIO CPELY:

IIIT: Intel 15-12400

O3Y:16T6

I13VY:ssd 512 I'6 (18 1mT. MOHOOITOK)

IIIT: Intel i7 6700
0O3V:8T6
I13V: 120Gb ssd + 500 I'6 (12 mrt.)

5 106 y4eOHO-aIMUHUCTPATUBHBIN KOPITYC.

106a y4eOHO-aIMUHUCTPATUBHBIA KOpPIYyC. AyAWTOpPHUS Uil CaMOCTOSTENbHOW paboTel 42 wmecra (+15 mecr 3a
KOMIIBIOTEPHBIMH CTOTAMH)

npoexTop BENQ

16 TIK ¢ BO3MOXXHOCTBIO MOAKITIOUEHUS K ceTH «MHTepHEeT» U 00eCreueHueM JIOCTYIa B JIEKTPOHHYIO MH(OPMaIIMOHHO-
00pa3oBaTeNbHYIO Cpely:

IIIT: intel i3 3220,

0O3VY:4 Gb,

I13V: 320-500 Gb (15 mrr.)

LIT: intel i5 6500,
O3Y: 8 Gb,
I13VY: 500 Gb (1 mr. npenoaBaTeIbCKUii)

110 y4eOHO-aJMHUHHUCTPATUBHBIA KOPIYC. YueOHas ayAuTOpHs AJIsl IPOBEACHUS 3aHATHI JIEKIIMOHHOTO U CEMHHApPCKOT0
THIA, TPYIIIOBBIX M UHIMBHUIYAIbHBIX KOHCYJIbTAlUH, TEKYIEr0 KOHTPOJIS M IPOMeXyTouHOol artecranuu 20 mect (+20
MECT 332 KOMIIbIOTEPHBIMH CTOJIAMH)

Ipoexrop: HITACHI CP-X400 3LCD

7 21 IIK ¢ BO3MOXXHOCTBIO MOJKITIOUEHHS K ceTH «MHTepHeT» 1 o0ecneueHreM JIOCTya B 3JIEKTPOHHYIO WH(OpPMaIOHHO-
00pa30BaTeNbHYIO Cpely:

IIIT: Intel i5-12400

03VY: 16106

T13V: ssd 512 I'6 (20 mr. MoHOOOK + 11T, IIpenogaBaTeIbCKuii)

8. METOAUWYECKHUE MATEPHWAJIbI IO JTUCIHUIIJIMHE (MOZY JIIO)

Meromudueckoe o0ecrieueHre TUCIUIIMHBI TPUBEICHO B MPWIOKEHUHU K padodeii mporpamme AUCHUILIAHBL (cM. mokymeHT 09.03.04
MCnCUH MO)

Onepatop 340 000 "KomnaHus "TeH3op" ——
JOKYMEHT MOAMUCAH SIEKTPOHHOW NOAMUCHIO

noannCcAHO ®reoy BO "PrPTY", PIPTY, OBeukuH FeHHaaui 03.11.26 16:20 (MSK) MNpocTas noanucb
3ABEAYIOLLMM Bnaavmuposwy, 3aBeaytowmin kacdeapoi BNM

KA®E/PbI

NOANNCAHO ®reoy BO "PrPTY", PIPTY, OBeukuH MeHHaaui 03.11.26 16:20 (MSK) Mpocras noanuco
3ABEAYIOLLMM BnaaummpoBuy, 3aBeaytowmii kadeapon BMM

BbIMYCKAIOLLE

KA®E/IPbI




