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1. EJIb OCBOEHMUS U CIIUITJINHBI

Hucuunnuua «[IpuknagHas cTaTUCTUKA W aHANW3 JaHHBIX» BXOJUT B MpOrpamMmy
MarucTparypsl «YIpaBieHUE JaHHBIMU U UCKYCCTBEHHBIM UHTEIJIEKT» N0 HanpasieHuto 02.04.02
«DynnamenTanbHas nHGopMaTUKa U HHGOPMAITMOHHBIE TEXHOJIOTUW» U U3ydaeTcs B 1 cemecTpe
1 kypca. Hucuumnuny peanuzyeT Kadeapa nDpuKIagHOTO HCKYCCTBEHHOTO WHTEIIEKTA.
Hucnurmmuna coctout u3 3 pas3nenoB U 18 TeM W HampaBiieHa Ha uU3ydeHue (GOPMHPOBAHUE Y
CTYJICHTOB KOMIIETCHIIMH IO TIIyOOKOMY aHAN3y U MHTEPIPETAIIMU CIOXKHBIX JaHHBIX, OCBOCHUE
METOJIOB pabOThl C MHOTOMEPHBIMU U BBICOKOPA3MEPHBIMU BBIOODKAaMH, a TakkKe Ha pa3BUTHE
HaBBIKOB TIOCTPOEHUS CTAaTUCTUUECKUX MOJENeH Il OTPACIEBBIX, HCCIENI0BATEIbCKUX U
WHXKEHEePHBIX 33Jad B HCKYCCTBEHHOM HHTeluiekTe. JlucuumiamHa (okycupyeTrcss Ha
COBPEMEHHBIX, MPAKTUKO-OPUEHTUPOBAHHBIX ACMEKTaX CTATHUCTHKH, KOTOPHIE BBIXOJAT 3a PaMKU
KJIACCMYECKHX OCHOB OakajaBpuara W TpeOyroT BiaJleHHs CIOXKHBIMH CTPYKTYpamH JaHHBIX U
MOJAXOJaMH K aHAJU3Y.

Llenpto OCBOEGHMS IUCIUIUIMHBI SIBISIETCS HAYYUTh CTYIACHTOB BBIOMpATh U MPUMEHSTH
COBPEMEHHBIE METOJAbl MPHUKJIAJHOM CTAaTUCTUKM M aHalu3a JIaHHBIX JUISl  pEeLIeHHs
MCCIIE0BATENIbCKUX UM MpakTHueckux 3aaad B U, uHTEepnpeTHpoBaTh pe3ynbTaThl B YCIOBUSIX
HEONPENETEHHOCTH, KOPPEKTHO MCMOJIB30BaTh BBIBOJBI JJI MPUHATHS PEIICHUA U MOCTPOCHUS
MO/IeJIel, TPAMOTHO KPUTUKOBATH U 3aIUIIATh MOJYyUYE€HHbBIE BHIBOJIBI.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUIIJINHBI

OcBoenune auctumunHbl «lIpuUKiTamHas CTaTUCTUKA W aHAIU3 JIAHHBIX» HAMpaBJIeHO Ha
(dbopMUpOBaHHE Y 00YUAIOMINXCS CIETYIOMUX KOMIIETCHIIUN (4acTH KOMIIETeHIIUMN )

Tabnuya 2.1. Illepeuenv komnemenyutl, opmupyemuvix y o00y4arOwuxcsi npu 0C80eHUU
oucyuniunsl (pe3yiomamsl 0C80eHUs OUCYUNTIUHBL)

Inep Kommereruust HNuankaTtopsl JOCTHZKEHHSI KOMIETEeHIHH
(B paMKax JaHHOW TUCLHUTUINHBI)
VK-1.1 3naer npuHnumsl cbopa, ordbopa U 0000IIeHUS
Crroco6eH oCyIIeCTRIATh TTOUCK, |MH(DOpMAIy;
KPUTHUYECKUI aHATIN3 VYK-1.2 YMeeT COOTHOCHTE pa3HOPOIHBIC SIBICHUS
VK- MpoOJIEMHBIX CUTYallni Ha CHCTEMaTH3UPOBATh X B paMKax M30paHHBIX BU/IOB
OCHOBE CHCTEMHOTO MOAX0/a, |MpodeccCnoHanbHOM AeATeNTLHOCTH;
BbIpabaThIBaTh CTPATErHIO VK-1.3 Umeet npakTudeckuit ombIT paboTh! ¢ HH(OPMAITMOHHBIMU
JecTBuit HCTOYHMKAMHU, OTIBIT HAyYHOT'O TIOMCKA, CO3/1aHUsI HAYUHBIX
TEKCTOB.;
VK-2.2 Ymeer onpenenats KpyT 3a7iad B paMKax H30paHHBIX BUAOB
npodeccHoHaNbHOM NeITeNbHOCTH, INTAHUPOBATh COOCTBEHHYIO
CHocoBeH YNpaBsTh MPOSKTOM JESITETTBHOCTD NCXOMAS U3 MMEIOIIIXCS PECYPCOB; COOTHOCHUTh
VK2 1A BCEX YTATIAX Cro JKH3HeHHoro | TAEHOC 1 BTOPOCTENEHHOE, PElIaTh NOCTABICHHEIC 3a/a1H B
KT paMKax n30paHHBIX BUIOB n;zo@eccpIOHam,Hon ACATENLHOCTH;
VK-2.3 Umeet npakTU4ecKuii ONBIT IPUMEHEHNST HOPMATUBHOMN
0a3bl n pereHuns 3a1a4d B 00nacT 130paHHBIX BUIOB
npodeccHoHaNnbHON NesITENbHOCTH;
OIIK-1.1 ObnanaeT pyHIaMEHTATBHBIMU 3HAHUSIMU B 00JIACTH
Crnioco6eH HaXOAUTb, MaTeMaTHYECKUX U €CTCCTBEHHBIX HayK, TEOPHUH KOMMYHUKAIHIA;
(opMyIMpOBaTh M pelIaTh OIIK-1.2 YMeeT ocyniecTBIATH IEPBUYHBIN cOOp 1 aHAIH3
OTK-1 aKTyaJIbHbIC TIPOOJIEMBI Marepuala, HHTepIpeTHPOBaTh Pa3INIHBIC MaTeMaTHICCKHE
TIPUKITaAHOW MaTeMaTHKH, 00OBEKTHI;
¢ynnamenrtanbHoit nHpopmaruky |OIIK-1.3 MMeer npakTHdeckuii onbIT paboThI C penieHueM
¥ MHOOPMAIIMOHHBIX TEXHOJIOTHI |MaTeMaTHYeCKHX 3aj1a4 U MPUMEHSIET €ro B MpodeccHoHaTbHON
JICSITeTIbHOCTH;
Croco6en npoBoauts anamu3  |OIIK-3.1 3HaeT MeTOABI TECOPHH aNTOPUTMOB, METOIBI CHCTEMHOT'O
OIIK-3 MaTEMaTHIeCKIX MOJIEIICH, 1 TIPUKIIATHOTO MTPOTPAMMHPOBAHMSI, OCHOBHBIC TIOJIOKECHUS U
CO3/1aBaTh MHHOBAIMOHHBIE KOHIICIIIIMH B 00JIACTH MaTEMaTHIECKUX, HH(OPMAIIMOHHBIX U




l/IHZ[HKaTOPI)I JOCTHIKCHUS KOMIICTCHIIUMN

Iudp Komnerennust .
(B pamMKax JaHHOW AMCUUILTHHBI)

METO/bI PEIICHUS IPUKIAJHBIX |MMHUTALMOHHBIX MOJCIIEH;
3a1a4 MpoQecCHoHaIbHOM
JEATEIBHOCTH B 00JIaCTH
UHQOPMATHKH H
MaTeMaTH4YECKOTo
MO/JICTHPOBAHHS

3. MECTO JUCIIAIIJIMHBI B CTPYKTYPE OII BO

Hucuummuna «lIpuxnagnas craTUCTHKAa W aHAIM3 JaHHBIX» OTHOCUTCA K 00s3aTesIbHOU
yactu 0sioka 1 «lucuunauasl (Moynu)» o0pa3oBaTelIbHOM MpOrpaMMbl BBICIIIETO 00pa30BaHus.

B pamkax o0Opa3zoBaTeNbHONW MpOTrpaMMBbl BBHICIIErO OOpa3oBaHHS OO0yYaroluecs TakkKe
OCBaMBAaIOT JApYyrue JUCHUIUIMHBI W/WIK  NPakTUKH, CHOCOOCTBYIOIIUE  JOCTHKEHHIO
3alUIAHUPOBAHHBIX PE3YyJIbTATOB OCBOCHUSI JUCHUIUIUHBI «lIpukiagHas CTaTUCTUKA W aHAINU3
JTAHHBIX.

Tabnuya 3.1. Ilepeuenv romnonenmos QOII BO, cnocoocmeyowux 00CMUNCEHUIO
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUsL OUCYUNIUHDBL

IIpemmecTByrommue IMTocaenyromue
HIugp Hanvenonanne nncﬁn)imnﬂm/yMol;me IIHCHHHHHiII)]iI/ﬁIOIIyJH/I
9 9

KoMmeTeHim TMPaKTHKH* NMPAKTHUKH*

TexHnomormueckas (MIPOEKTHO-
TEXHOJIOTUYECKas) MPaKTHKA
(yueOnas);

Texnonoruueckast (pOEKTHO-
TEXHOJIOTHYECKast) MPaKTHKA
(mpousBoACTBEHHAS);
OOy4eHne ¢ MOJKPEIIICHUEM;
VYmpaieHrue IpoeKTaMu B
cthepe UCKYCCTBCHHOTO
WHTEJUICKTA,;

MeTo1pI OITHMHA3 AN,

CnocobeH ynpasisTh
VK-2 MIPOEKTOM Ha BCEX ATanax
€ro *KM3HEHHOTO IIMKJIa

IMpemmioMHast IpaKkTHKA;
HayuHo-uccnenoBaTensckas
pabota (yaeOHast);
HayuHo-uccnenoBatensckas

Crioco6eH OCyIIECTBIATh
TIOMCK, KPUTHUYECKHUI aHAITN3
NpoOJIEMHBIX CUTYallni Ha

VK-1 paboTa (IPON3BOACTBCHHAS);
OCHOBE CHCTEMHOTO
I'my6okoe oOyuenue amst NLP;
MT0JIX0/1a, BEIPA0ATHIBATh .
. . Hckycemeennulii unmennexm
CTpaTeruio neiCTBIN -
no ompacaam**,
Crrocoben HaXOINTh,
OpPMYJIUPOBATH U peIaTh
opmyzmp P OO0yueHne ¢ TOAKPENICHUEM;
aKTyaJIbHbIE MPOOIEMbI
PUKTAIHON MATEMATHKI I'nmy6okoe obyuenue mist NLP;
OIIK-1 P . MamwuHHOe 00yUueHne Ha
¢dbyHIaMeHTaIbHON
OOJIBIIINX TAHHBIX;
HHPOPMATHKA U
MHPOPMAITMOHHBIX
TEXHOJIOTU M
CrocobeH MpoBOANTH
poBon I'my6oxoe o6yuenue nns NLP;
aHaJIN3 MaTeMaTHYECKUX
MoJereli, Co31aBaTh MeTo/ 16! ONITUMH3ALINH;
OIIK-3 ’ I'my6oxoe obyueHue B

WHHOBAITHOHHBIC METOTBI
peuIicHusA MpUuKIagHbIX
3a/1a4 npoQeCcCHOHANTBHON

KOMIILIOTEPHOM 3pCHUMN;




IIpenmecrByromue Hocnenyromue
Mudp Haumenonanmue nnczrﬁmnHLJMol:ynn ZIHCHHHHHZ:I)]/;I/;IOH}’J]H
9 9

KoMueTenim NMpAKTHKH* NpaKTHKH*

JEATEIBHOCTH B 00JaCTH
HHPOPMATHKA U
MaTeMaTH4eCKOro
MOJCIHUPOBAHUSI

* - 3aMoNHACTCS B COOTBETCTBUH ¢ MaTpuiei kommnerenuii u CYII OIT BO
** - 3JICKTUBHBIC TUCIUTUTAHBI /TIPAKTUKA




€ < RER
801 801 ‘hoie MMHUIFTAIINY 91LI0MWI0VAdL BemgQ
0 0 “hAD (MOMHINO D WIhDE/HIWDENE) AW OAUHON]
7/ 7/ "hMD ‘BoXNmMowndgo puiogod ¥DHALIWEOUIDOWD))
81 81 (€D) BuLEHRE OMMOdeHMNOD/QUMOoORULYed] |
0 0 (d1r) 9rooed orandoiedogeyr
81 81 (1) uumia
9¢ 9¢ “hAD ‘DUOgDd BDHUMDUIHO)]
! ‘BYE ‘QIADd 19.00ed HOHQIhA THY

(19-)droana)

"BNHOhAQO

1awdogh nouno wre ENHD90DAQO 02omo199 19WWpdeodu NOHAWIWDIOEDAQO BNH20920 Wpgondou ou 19uogvd nougand 1png ‘[f vhnrgn]
"IIIMHULQ JI9HLIORBE «£» LIBIERLI0D «XITHHRL EUIBHE U BXULIOULRL) BeHIRINMUd] [» ISHUIIIUIIOUY 9LO0MNIOTAIL Kemo()

I9L09Vd NOHIThA M9 U IIHAI'TAIDUY WA9LIO b




5. COAEPKAHUE JUCIIUITJINHbI

Tabauya 5. 1. Codeporcanue oucyuniunvl (MOOYIsL) no eudam y4yebHoU padbomvl

Bua
Homep | HammeHoBaHue pazaena .
pamena O — Conep:xanue pasaena (TeMbl) yueOHoit
paboThI*
11 OnucaTtenbHble U BU3yaJlbHbIE METO/bI aHATH32 TIK
MHOTOMEPHBIX AaHHBIX
12 HccnenoBanue pacnpeneaeHuil 1 aHOMaui B TIK
OOJBIINX M HECUMMETPHYHBIX BEIOOpKAX
CoBpEMEHHBIE MCTObI 13 MeTob! OUNCTKH U MIPENPOLIECCHHTa JAHHBIX B K
OINCATENIBHON CTATUCTUKU TIPHIIGAHBIX NPOCKIax
Pasnen 1 Busyanuzauus ciaoxkHbIX U
U pa3BelOYHOTO aHAIN3a
CJOYKHBIX JAHHBIX 1.4 MYJBTHUHAYCTPHATBHBIX JIAHHBIX (heatmaps, C3
pairplot, PCA-npoekuun)
15 I'pynnosoii ananu3 crpareruit noucka u 3
kinaccuukanuu anomaiuii (outliers, missing data)
16 Pa30op peasbHBIX KEHCOB OUUCTKHU H 3
' TpaHchopManyy OOJBIMINX TATACETOB
21 MHOTOMEpPHOE CTATUCTHIECKOE MOICIUPOBAHHE: TIK
perpeccusi, ANOVA, coBpeMeHHBIE KPUTESPHH
29 ITpoBepka cIIOKHBIX TUIIOTE3 Ha OONBIINX JAHHBIX, TIK
' KOPPEKIIHSI ONINOOK, MYJIFTHKOJUTMHEAPHOCTh
23 BatiecoBckre MoIx0b! ¥ BEPOSITHOCTHBIC BHIBO/IBI B TIK
Craructuieckoe 6musHece n naaycTpun NN
Pasnen 2 |MOACTMPOBAHNE, TMIIOTESEI Pewrenne 3ama4 mo nocTPOSHHUIO U HHTEPIIPETALINT
1 MHTEpIpeTalus 24 MoZeJIel MHOXECTBEHHONW PErpeECCHH, BBISIBICHHUE C3
pe3yIBTATOB BIHSIOMNX (HaKTOPOB
OO0cyxaeHne THITIOBBIX OLIMOOK
2.5 MYJBTHKOJUTHHEapHOCTH 1 uX yctpanenus (VIF, C3
peryIsipu3anus)
26 BaiiecoBckre BBIBOABI Ha PEabHBIX JAHHBIX 3
(OuzHec/MemuIuHA/ UHAYCTPHS)
MeTobl CTATHCTHYECKOTO BHIBOJA B 33/1a4aX C
3.1 BBICOKOPa3MEpPHBIMU U HECTPYKTYPHUPOBAHHBIMU JIK
JIAHHBIMHU
32 CoBpeMeHHbIE MOIXOBI K OTICHKE JIOBEPHS B K
mozensax (bootstrap, permutation, cross-validation)
Cratuctriaeckne npo0iIeMbl HHTSPIPETAIAN
33 BEIBOJOB B Mojensx MU (feature importance, JIK
ABaHTapTHBIC TIOAXOTBI SHAP, causal inference)
Paznen 3 |mpuKIIagHON CTaTHCTHKY B [Tpumenenwne bootstrapping 1 permutation tests x
aHanuse naHHblx a1 MU 34 3a/1a4aM IIOCTPOEHUS 1OBEPUTEIbHBIX MHTEPBAJIOB C3
M JUAaTHOCTHUKHU MOJeJel
AHamM3 METOIOB OLIEHKH BaKHOCTH TIPU3HAKOB 1
3.5 MPUYUHHO-CIICACTBEHHBIX cBs3eil (interpretability, C3
causal impact)
Keiicel kpuTHueckoro pazdopa myOiuKaimii:
3.6 CTaTHCTHYECKHUE JIOBYIIKH, HCBEPHBIC C3

nHTepnpeTannu, reproducibility crisis

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI

Tabnuya 6.1. Mamepuanbho-mexnuueckoe obecneyenue OUCYUNIUHBL

* - samonasiercs Toapko o OYUHOMW popme oOyuenns: JIK — nexyuu, JIP — nabopamopheie pabomsi; C3 —
npakmuyeckue/CeMuHapcKue 3aHAmus.




Tun ayauropum

OcHalleHue ayIMTOPUH

CrnenuajJu3upoBaHHOe
yueOHOe/1a0opaTopHOe
odopynoBanmue, I10 u
MAaTepHaJbl JI 0CBOECHHSI
AUCIUTTAHBI
(mpu HeOOXOTUMOCTH)

Jlexumnonuas

AyauTopus sl TPOBEICHUS 3aHATUN
JEKIMOHHOTO THIa, OCHAIIEHHAs
KOMIUIEKTOM CIIeIIMaIM3UPOBAHHON Mebenu;
JOCKOU (3KpaHOM) U TEXHUYECKUMU
CpeJICTBaMU MYJIbTUME/INa Mpe3eHTaIUH.

CemuHapckas

Aynuropus Ui IPOBENEHUS 3aHATUN
CEMUHAPCKOI'0 THIIA, IPYIIIOBBIX U
MHIUBUAYAJIBbHBIX KOHCYJIBTALUN, TEKYLIETO
KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTaluH,
OCHAILICHHAs! KOMILJIEKTOM
CTeLMaTU3UPOBAHHON MeOeIH U
TEXHUYECKUMHU CPEICTBAMHU MYyJIbTUMEANA
MIPE3CHTALUMN.

Jlns
CaMOCTOSITEIbHOMU
paboThI

Aynuropus JUisl CaMOCTOATEIbHON pabOThI
o0yyaromuxcst (MOXeT UCTIOIb30BAThCS TS
MMPOBCACHUSA CEMUHAPCKUX 3aHITHU U
KOHCYJIbTAIHI ), OCHAIIIEHHAS KOMIUIEKTOM
CTIIeIMATU3UPOBAHHON MeOEH U
KoMIbproTepamiu ¢ jocrynom B OMOC.

* - ayTUTOPHS IS CAMOCTOATEIbHOM paboThl odydatommxcs ykaszbiBaetcss OBA3ATEJIBHO!

7. YYHEBHO-METO/MYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE IMCHUIIJINHBI

OcnosHas tumepamypa:

1. AHanu3 AaHHBIX: yUeOHUK 11 By30B / moj peaakuueit B. C. Mxurapsina. — Mockaa:
WznarensctBo FOpaiit, 2024. — 490 c. — (Briciiee oopazosanue). — ISBN 978-5-534-00616-
2. — Tekcer: snexTpoHHbIH // O6pa3zoBaTensHas miargopma FOpait [caiit]. — URL:
https://urait.ru/bcode/536007

2. AHanu3 AaHHBIX : yueOHMK U1t By30B / B. C. MxurapsH [u np.] ; noxa penakiueit B. C.
MzxuTtapsina. — Mocksa: U3natensctBo FOpaiT, 2024. — 448 ¢. — (Briciiee oOpa3oBaHue).
ISBN 978-5-534-19964-2
Lononnumenvnas nrumepamypa:

1. KpuBonamnos, C. 5. AHanu3 naHHbBIX. MeTOABI TEOPUH BEPOSITHOCTEN U
MaTeMaTUYeCKOW CTaTUCTHKH Ha s13bIke Python: yue6HOe mocobue / C.5. KpuBonanos. —
Mocksa: UHOPA-M, 2025. — 678 c. — (Bricmiee odpazoBanue). — DOI 10.12737/2034420. -
ISBN 978-5-16-018616-0. - Tekct: anekTpoHHbIN. - URL:
https://znanium.ru/catalog/product/2034420

2. Cononymkus, C. W. Ilpuknannas cratuctuka: yaeOHoe nmocodue / C. U. Conoaynikus,
N. ®. FOmanoBa. — 2-e u3n. — Mocksa: @JIMHTA, 2024. — 100 c. — ISBN 978-5-9765-
5410-8. — Tekcr: snexkTpoHHbIH // Jlaub: anekTpoHHO-0MOAM0TeuHast cuctema. — URL:
https://e.lanbook.com/book/370718
Pecypcor unghopmayuonno-menexommynukayuontou cemu « umeprempy:

1. O9bC PYIH u croponnue ObC, K KOTOPbIM CTYI€HTbl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHUU 3aKJIIOYEHHBIX IOTOBOPOB

- DnexkTpoHHO-0nOIMOTEeYHast cucteMa PYJIH — OBC PYIH

https://mega.rudn.ru/MegaPro/Web




- OBC «YHuBepcurerckas 6ubiaoreka onnaitn» http://www.biblioclub.ru

- OBC «}OpaiiT» http://www.biblio-online.ru

- ObC «KoncynpTaHT cTyneHTa» www.studentlibrary.ru

- OBC «3nannym» https://znanium.ru/

2. ba3bl TaHHBIX U TIOUCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- HaykomeTpuueckas 6a3a nannbix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvi 0 cCamoCmosImenbHoU pabomsl 00y4arOWUXcs npu
0C80eHUU OUCYUNTUHBL/MOOYIA™:

1. Kypc nexuuii no aucuumuimnae «lIpukiiagnas craTuCTUKa M aHAJIU3 JTaHHBIX ».

* - Bce yuyeOHO-METOJUYECKHE MaTepHallbl JJIsl CaMOCTOSITENIbHON paboThl 00ydaromuXxcs
pa3MemaTcs B COOTBETCTBUHU C JIEHCTBYIOIIMM HOPsAKOM Ha cTpanulle qucuuiuimabl B TYUC!
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