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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuuruiiHbl (Moaynsi) «CopeBHOBATEIbHBIM aHAIM3 JaHHBIX»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICILIErO 00pa3zoBaHusi — OakanaBpuar 10 HamnpasiaeHuto noaroroBku 38.03.05 busnec-
uHpopmartuka, npopwis busHec U aHaIUTUKA, YTBEPKICHHBIN IpUKa30M MUHUCTEPCTBA HAYKU
u Belcuiero oopasosanus Poccuiickoit denepanuu Ne 838 ot 29.07.2020 rona.

N3zyuenune aucuuiuinHel (Moayisi) «CopeBHOBATEIbHBIN aHANINU3 JAaHHBIX» 00ecreunBaeT
NOHMMaHWE OCHOBHBIX NPUHIMIIOB MPEJCTAaBICHUA U 0OpabOTKM MH(POPMALUU B Pa3IMYHBIX
TEXHUYECKUX U HAy4YHBIX 00JacTAX, a Takke (popMUpYyeT KOMIETEHIMH, HEOOXOIUMBbIE JUIs
pa3pabOTKN COBPEMEHHBIX CHUCTeM OOpaOOTKH CHTHAJOB M 3BYKOB B NPUKIAJHBIX 3a7adax
MaTeMaTHKU U KOMIIBIOTEPHBIX HaYK.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosmas nuciumninuHa (MOAyIb) BKIIOUEHA B Y4€OHBIH IJ1aH 1O IMPOTrpaMMe MOATOTOBKH
OakanaBpuarta 1o Hanpasienuro 38.03.05 busznec-undpopmaruka, npodmibs busnec n aHaaTUTHKA
U BXOJHT B YacTh, (OPMHUPYEMYIO0 Y4aCTHUKAMH OOpa3oBaTEeIbHBIX OTHOIICHWH, bioka 1, kak
JUCLIUILIMHA 110 BBIOODY.

Jucnunnuua (Moayns) u3ydaeTcs Ha 3 wim 4 Kypce B 6,7 unu 8 ceMecTpe Ha BBIOOD,
JIOCTYIHA JUIsl MIPOXOKIEHMSI MPU YCJIOBUU YCIENIHOIO 3aBEpIICHUs JUCHUILIMH «MammHHoe
oOyuenue» u «I'mybokoe oOydeHuey.

LHeap  u3yyeHuss  JMCHMIVIMHBI  (Moayhas)):  ¢GoOpMUpPOBaHHME Y  CTYAEHTOB
(dyHIaMEeHTANbHBIX 3HAHWN M HABBIKOB aHajm3a, 00paOOTKM M MOJEIMPOBAHUS CHTHAJIOB U
3BYKOBBIX JJAHHBIX C IPUMEHEHUEM MaTeMAaTHYECKUX M KOMITbIOTEPHBIX METO/IOB.

3agauu u3y4eHusi AMCUUILIMHBI (MOAYJIA):

— W3y4YUThb OCHOBHBIE THUIIBI 3aJla4 aHaJIM3a JAaHHBIX U OCOOEHHOCTH MX IMOCTAaHOBKHU B
YCIOBUSIX ~ COPEBHOBAHMMA, BKIIOYas KIACCU(UKAIMIO, PETPECCHI0, PAHXHUPOBAaHHE M
MIPOTHO3UPOBAHKE BPEMEHHBIX PS/IOB;

— OCBOWTH dTambl PELIEHHs] COPEBHOBATENHHOM 3a/laud: OT aHalu3a JaHHbIX U feature
engineering 10 00y4eHUsI MOJIeTIEH, BATUAAIMH U TIOATOTOBKU (DUHATILHOTO PEIICHUS;

— HAY4YUTHCS IPUMEHSTh COBPEMEHHBIE METO/Ibl MAIIUHHOTO 00yUEHHsI, METPUKH KauecTBa
U CTpaTEerHy BaJIUIAIMU JJIs TOCTPOEHUS 3((EKTUBHBIX U BOCIPOU3BOUMBIX PELICHUI;

— pa3BUTh HaBBIKU pa3pabOTKM M CpPaBHEHUS MoOjeNel C HCIOoJIb30BaHHEM OHOIMOTEK
python, Takux xak numpy, pandas, scikit-learn, a Taxke MHCTpyMEHTOB BU3YyaJIM3allMU U aHAIM3a
pE3YyIbTATOB;

— OCBOMTH IPAKTUKY pPabOTBl C COPEBHOBATEIbHBIMU IUIATGOPMaMH, OpraHU3alUH
OKCIEPUMEHTOB U AHCAMOJIMPOBAaHUS MOJAEIEeM s JIOCTUKEHHS BBICOKOTO KayecTBa
IIPEICKA3aHUM.

B pe3ysibTare ocBOeHUSs1 JUCHUILIUHBI (MOIYJIs1) 00y4aIOIMIiCS T0JIZKEH

3Hamb:

— OCHOBHBI€ ITPUHLMUIIBI OPraHU3aLMY COPEBHOBAHMM 110 aHAJIN3Y JAHHBIX U MAIIUHHOMY
00y4eHuI0;

— OTambl pelleHHs COPEBHOBATENILHON 3aJaud: MOCTAHOBKA 3a/layM, aHAIMU3 JIaHHBIX,
MOCTPOCHHE IPU3HAKOB, 00yUYeHUE MOJIENIeH, OLIEHKA KauecTBa U MOJrOTOBKA PELICHNUS;

— OCHOBHBIE THIIBI 33/1a4 aHAIM3a JJAaHHBIX (KIacCU(pUKAIM, perpeccusi, paH)KUpOBaHHE,
KJIaCTEpU3allNsl, TPOrHO3UPOBAHUE BPEMEHHBIX PSAIOB U JP.);

— OCHOBHBIE METPUKM KadyecTBa Mojeliei U OCOOGHHOCTHM MX TIPUMEHEHUs B
COpPEBHOBATENbHBIX 33/1a4ax;

— COBpEMEHHbIE METOIbl U MO MAIIMHHOTO 00YYEeHHUsI, UCIIOJIb3YeMbIE IIPU PELLIEHUN
COpPEBHOBATEIIBHBIX 33/1a4;
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NPUHIMIIBI  BAIMJANMU, TPEJOTBpPAlICHUS  TepeoOyueHus U oOecredeHus

BOCIIPOU3BOJUMOCTH PE3yJIbTaTOB.
ymembp:

aQHAJIM3UPOBATh TOCTAHOBKY COPEBHOBATENBHOM 3a1a4u U (DOPMYIHPOBATH CTPATETHIO

€€ pellIeHus;

OJIXOJIbI.

BBITIOJIHSITH Pa3BEOYHbIN aHAIN3 JAHHBIX U BBISBISATH 3aKOHOMEPHOCTH B IAHHBIX;
bopMyIUpOBaTh, IPOBEPATH M HHTEPIPETUPOBATH TUIIOTE3bI O TAHHBIX U MOJCIISX;
pa3pabaThiBaTh IPU3HAKK U MMOJATOTABIMBATH JIaHHBIE /I 00yUYEHUsI MOJICIICH;
o0y4Jarh, HACTpauBaTh M CPAaBHUBATH MOJIEIIH MAIITMHHOTO O0YUeHUS;

WCIIOJIb30BAaTh JIOKAIBHYIO BAJIUIALMIO JIJI1 OLEHKU KaueCTBA PELICHUI;
pa3pabaThiBaTh 0a30BbIC U yAyUYIICHHbIE PEIICHHUS JIJIsl COPEBHOBATEIbHBIX 33/1a4;
aHAJIM3UPOBATh PE3yJbTaThl AKCIEPUMEHTOB W BbIOMpaTh Haunbonee 3¢hdeKkTHuBHBIC

eénaoemsp:

MOJEIEH;

JAHHBIX;

WHCTPYMCHTAMH aHaJIM3a ¥ 00padOTKK JaHHBIX Ha sA3bIke Python;

oubmuorekamu NumPy, Pandas, Scikit-Learn ans pemienus 3agau ananusa J1aHHBIX;
WHCTPYMEHTAMHU BU3yaH3alllMK JaHHBIX M aHAIN3a PE3YJIbTaTOB AKCIICPUMECHTOB;
METOJIJaMH MOCTpoeHus pu3HakoB (feature engineering);

METOJIaMU  KPOCC-BAIHMJAIMHU, IOA00pa THIEepHapaMeTpoB W aHCAMOJIUPOBaHUS

MMPAaKTUICCKUMHU HaBbIKaAMH pa6OTBI C COPCBHOBATCJIbHBIMU HJ'IaT(i)OpMaMI/I 10 AaHAJIN3Y

noaxoJaMm K OpraHusanuu SKCIICPUMCHTOB, BOCIIPONM3BOAUMOCTU BBIUHCIICHHNA H

O0(OPMIICHHUIO UTOTOBBIX PELICHHH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

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

Komnerenuus Conep:xanue Nuaukarop | IlepedyeHb miiaHUpyeMbIX pe3yabTATOB
KOMIIeTEHIIUH KOMIIETEHIIUM | 00y4eHMs MO0 JUCHMILUIUHE (MOYJII0)
VK-1. Crioco0eH OCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI MOKUCKA U aHaJIN3a
MOUCK, KPUTHYECKHIA uH(popManuu B obactu pa3paboTKH,
aHaJIM3 ¥ CUHTE3 OCHOBHbIC MTPUHIIUITBI KPUTHYCCKOM
UH(OPMAITUH, IPUMCHSITH OLICHKH UCTOYHUKOB HH(MOPMAIMU U X
CHCTEMHBIN MOAXOJ st PEJIEBAHTHOCTH.
peIIeHHsI TOCTABICHHBIX VK-1.2. Vmeer KPUTHYECKU OLICHHBATb
3a71a4 HUCTOYHHKH uHpopmaum u
CHHTE3UPOBATh JAHHBIC W3 PA3TUYHBIX
HUCTOYHHKOB  JUIA  PCIICHUS  3a1ad,
OPUMEHSTh  CHCTEMHBIA  MOAXOA K
aHaJIM3y ¥ PEIICHUI0 KOMIUIEKCHBIX
npo0IeM.
YK-1.3. HmeeTt npakTHUECKHUA OTBIT pabOTHI €
COBPEMECHHBIMH HHCTPYMECHTAMH H
TEXHOJIOTHSIMU /17151 00pabOTKH
nHpOpMauK, GOpMYIUPOBAHUH U
CTPYKTYPUPOBAHHH 3a/1a4 Ha OCHOBE
MOJTy4eHHON MHGBOPMAIIHH.
OIIK-2. Crioco0eH poBOIUTH OI1K-2.1. 3HaeT OCHOBHBIE TEHACHIIMA U
HCCIICIOBAHUE U aHAJIN3 XapaKTePUCTUKU PbIHKA
pBIHKA MH(OPMALIMOHHBIX CUCTEM U
nH(pOpMaITMOHHBIX nH(pOpMaMOHHO-
CHUCTEM U KOMMYHUKAIITMOHHBIX TEXHOJIOTUHN
UH(POPMAaIMOHHO- OIIK-2.2. | YMeeT npoBOUTH HCCIEIOBAHUE U
KOMMYHUKAITHOHHBIX aHaJIN3 PHIHOYHOU UH(OPMAIIUU TS
TEXHOJIOTHi1, BHIOUpATh OIICHKH MOTpeOHOCTel Ou3HEca U
paldoHaIbHBIE PEIICHUS BBIOOpA ONTHUMAJIHHBIX PEIICHUN
JUUI yIIpaBiIeHUs OIIK-2.3. NmeeT npakTMUECKUI OMIBIT B
Ou3HECOM pa3paboTKe U BHEPEHUH CTPaTETuil
yrpaBieHus: OU3HECOM Ha OCHOBE
aHaM3a phIHKA HH(GOPMAITMOHHBIX
TEXHOJIOTHH
[TK-2. CniocoOeH MCToIb30BaTh IK-2.1. 3HaeT OCHOBHBIE MaTEMAaTHYECKHUE
COOTBETCTBYIOIIHI METO/Ibl U UHCTPYMEHTAJIbHBIE
MaTeMaTU4YeCKun CpenacTBa, MPUMEHSIEMbIE JIIS
amnmapar u 00paboTKU U aHanu3a nHGOpMaIuu
UHCTPYMEHTAJIbHBIE I1K-2.2. Ymeet 3pPeKTUBHO HCIIOIB30BaATh
cpenacTBa s MaTeMaTUYECKHH ammapar Jist
00paboTKH, aHATH3a U CHUCTEMaTH3aluu JaHHBIX U PEIICHUs
cUCTEMaTU3aluu poeCCHOHANIBHBIX 3a]1a4
UH(pOpMaLUU TI0 TEME [1K-2.3. HMeeT npakTUYECKUi OMBIT paboOThI €
WCCJIEI0BAHMS TSI WHCTPYMEHTAMH aHAIN3a
penIeHus 3a1a4 uH(pOpMaIIUY B paMKax
npoheccCHoHaNBHOM HCCJIEIOBATEIbCKUX MPOEKTOB
JIEATETLHOCTH
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IK-3. Crioco6eH TOTOBUTh IK-3.1. 3HaeT TpeOOBaHUS U CTAaHAAPTHI
HAayYHO-TEXHUYECCKHE odopMIIeHUS] HAYIYHO-TEXHUYECKUX
OTYETHI, IPE3CHTALINH, OTYETOB, MMPE3ECHTAINI U MyOIMKAIUT
Hay4HbIE TyOJIUKAIIIU I1K-3.2. YMeer CTpyKTypupoBaTh U
1o pe3yJbTaTaM MPEJICTABIISITh PE3YJIbTATHI
BBIIOJTHEHHBIX WCCIICIOBAHUM B SICHOM U JOCTYITHOMN
UCCIeI0BaHU I dbopme
I1K-3.3. Nmeer mpakTUUECKU OIBIT
MOJATOTOBKH U MyOJIMKAIIMN HAYYIHBIX
MaTepHasioB, OTPAKAIOIINX
PE3yNIbTAThI BRIIOJTHEHHBIX
HUCCIEeOBaHUN
T1K-8. CrocobeH nox T1K-8.1. 3HaeT NPUHIIUIBI U CTAHIAPTHI
PYKOBOJICTBOM YIpaBJICHUS TPOCKTaMHU
CHeuHaJEHCTa Goree I1K-8.2. YmMmeer pa3zpabaTpiBaTh IJIAHBI U
BBICOKOH KaTeropuu OpPTaHW30BBIBATH MTPOCKTHYIO
OCYIICCTBIIITE JIESITEIIbHOCTh B COOTBETCTBHH C
TTaHUpOBAHHC 1 YCTaHOBJICHHBIMHU CTaHIAPTAMHU
OpraHH3alliio I1K-8.3. HMeeT npakTUYECKUH OIBIT y4acTus
MIPOCKTHOM

JACATCIIBHOCTH Ha
OCHOBC CTaHAApPTOB

YIIPABJICHUS IPOECKTaAMHU

B IIPOEKTHOI padoTe, BKIOYast
IUIAHUPOBAHKUE M KOOPIMHAIUIO 33124
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkKocTh, akageMH4YeCKHE YAChI
n Ounas gpopma
AyaurtopHas
HaumenoBanue padora
pa3jaena AMCHUIIHHBI T}( M
= (Tekymuii KOHTPOJIb
(MoayJin) = 2 K CamocTosiTeIbHAs cleBaeMocTH)
= 5 OHTPOJIb paGora y
g S
= 5}
Q
1 Beenenue B 6 24 CopeBHOBaHUE
COpPEBHOBAHHS
2 TabnuuHbIe 8 8 34 CopeBHOBaHUE
COPEBHOBAHUS Joknan
3 O6paboTka 8 8 34 CopeBHOBaHUE
€CTECTBEHHOTO SI3bIKa
4 KommbrotepHoe 3peHne 8 8 34 CopeBHOBaHHE
3auém c oyenkoii 4 [TpoekT
Hmoczo: 30 30 4 126
Obvem oucyuniunsl (Mooyisn) 190
(6 ax. u.)
Oovem Oucyunaunvl (M0o0ys) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOIYJIs)
Neni/m HaumenoBanme pasgeia Coaepsxanue TMCHUILTHHBI (MOYJIA) 0 TeMaM
AMCHUIIMHBI (MOYJINA)
1 BBejieHue B COpeBHOBaHMSI BBenieHue B COpeBHOBaHMSI, BBOJIHAS JICKIHsI, OTKPBITOE 3aHITHE

2 Tabnu4yHbIe COPEBHOBAHMUS Pemienne copeBHOBaHMs, OCOOCHHOCTH W TPIOKH  TaOJIMYHBIX
COpEBHOBAaHUI

3 O0paboTKa eCTECTBEHHOTI'O SI3bIKa | PemieHne copeBHOBaHMS, OCOOCHHOCTM M  TPIOKH  TEKCTOBBIX
COpPEBHOBAHUM

4 KomnsiotepHoe 3penune Penrenne copeBHOBaHUS, OCOOCHHOCTH U TPIOKH BH3YaJIbHBIX
COpEBHOBaHUI
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IMOIydaeT HWHIUBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 3a €T0 NpEACIaMu.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. AHanu3 maHHBIX : Y4eOHUK JUIsl By30B / on pegakuueit B. C. Mxurapsina. — Mocksa :
WznatenbctBo FOpaiit, 2026. — 448 ¢. — (Briciiee oOpa3oBanue). — ISBN 978-5-534-19964-2.
— Texct : osnexktponHsli // OOpa3oBatenpHas mnatdopma Hpaiit [caiit]. — URL:
https://urait.ru/bcode/583032.

2. [lnaronos, A. B. MamunHoe o0y4enue : yueOHUK a1 By30B / A. B. [lmatonoB. — 2-¢
u3ll. — Mocksa : U3narensctBo FOpaiit, 2026. — 78 c. — (Bricuiee o6pazoBanue). — ISBN 978-
5-534-22200-5. — Tekct : anexTponHbi // OOpazoBarenbHas miatdopma FOpaiit [caift]. —
URL: https://urait.ru/bcode/600893.

/Jlonoanumensvhasn numepamypa:

1. KpuBonanos, C. f. BBeaenume B ananu3 gaHHbIX. [IOMCK CTPYKTYphl JAHHBIX C
npuMeHeHueM s3bika Python : yuebnoe nocobue / C.5. KpuBonanos. — Mocksa : UTHOPA-M,
2026. — 177 ¢.— (Bsicuiee oopazoBanue). — DOI 10.12737/2082643. - ISBN 978-5-16-019001-
3. - Tekcr : anexrponnsiid. - URL: https://znanium.ru/catalog/product/2262008.

6. MartepuajbHO-TeXHHYECKOe ofecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JIEMCTBYIOIINM MTPOTHBOIIOKAPHBIM TPaBUJIaM U HOPMaM M 00ECTIeYHBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M Hay4yHO-
HCCJIEI0BATENIBCKOM paboT 00ydaromuxcsl, IPeayCMOTPEHHBIX YUEOHBIM MJIAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH AJIsl TPOBEACHUS 3aHATHH
JEKIIMOHHOTO  THUMA, 3aHATHH CEMHHApPCKOro (IMPaKTHYEeCKOTO0) THWIA, TPYNIOBBIX W
WH/IMBUYaJIbHBIX KOHCYJIbTAIUI, TEKYIEro KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluy, a TaKkxKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHON pabOThl M IOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOcity>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMU OOYy4YEHUS, CIyXalllUMU JJIsl MPEICTaBlIeHUs yuyeOHOU
uHpopManuu OOJIBIION ayTUTOPHH.

N3ydeHne quCUMIUIMHBL (MOYJIsl) 00ecrieunBaeTcs B yUeOHBIX ayAUTOPHSIX, OCHALLICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKHMH KaIbKYJISITOpaMHU;

— CIEeUHaIU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUYasl JIEMOHCTPAIIMOHHOE 000pyI0BaHUE.

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00YJaIOMIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUI WCHOJb30BAHUS WHBAJIUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYEHMs K ceTu «MHTepHeT» u
o0ecrieyeHHEM  JIOCTyNa B  3JEKTPOHHYIO  HH(POPMALMOHHO-00pPA30BATENIbHYIO  CPEdy
YHuBepcurera.
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https://urait.ru/bcode/583032
https://urait.ru/bcode/600893
https://znanium.ru/catalog/product/2262008

OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIIe 3JCKTPOHHBIM OHOJIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(ECCHOHAIBLHBIM 0a3am

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHnoBanue nmoprajia Ccblika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas oubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
onbnmoTeka
2. | ba3za mannbix s | T-crienuanvcTos https://habr.com
3. | ba3a nanneix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbii cailT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/
BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu
5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue” | https://www.edu.ru/
6. | Uudopmarmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenpHBIM pecypcam”
7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB
[lepeuenr WMHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX IIPH  OCYIICCTBICHUHU
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILINHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIEH3NOHHOTO
MpOrpaMMHOTO  OO€clieueHus, COBpPEMEHHble mpodeccuoHadbHble 0a3bl  JaHHBIX U
WH(pOpPMAIMOHHBIC CIIPABOYHBIC CHCTEMBI:
HaunmenoBanue I1O IIpousBoacTBoO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe
OnepannoHHble CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nuremsuonnoe
bpaysepsbl:
Sunexc.Bpaysep OTEYECTBEHHOE | CBOOOJIHO PaclpOCTPaHIEMOE
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NpUIOKEHHUS
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE
TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IporpamMmmHoe oGecniedeHune 15l ILIAHMPOBAHHUS M YY€TA BPEMEHM:
Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexHoe | nuuensuonnoe
Cucrtembl ynpapjieHHs1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHOe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | 3apy6exHoe | nuuensnonHOE
CnpaBoYHO-NIPAaBOBBIE CHCTEMBI:
Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE | JIMIICH3UOHHOE
cucTeMa
CpeicTBa AHTHBUPYCHO#i 3aIUTHI:
Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE | JIMIIEH3UOHHOE
Cranpmapraeiid Russian Edition
Cpeabl pa3padoTkm:
Visual Studio Code 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO PaCIPOCTPaHIEMOE
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Anaconda 3apyOexkHOE CBOOOHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
CucTteMbl ynpasjieHHs1 0ubanorpapudeckoii nugopMmanueii:

Zotero | 3apyOexKHOE | CBOOOHO pacIpOCTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

7. MetoanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B mpouecce uzyueHuss aucuuIuinHbl (Moayisi) «CopeBHOBATENbHBIA aHAINU3 JaHHBIX» B
pamMKax TEKYIIEero KOHTPOJIS YCIEBAEMOCTH HCIIONB3YIOTCS TaKWe BHIBI yU4eOHOW pabOThI, Kak
JIEKIMU, CEMUHAPBI, TOMAIIHUE 3aJaHusl, COPEBHOBAHUE, JOKJIAJ, IPOEKT, a TAKKE pa3jIMYHbIC
BUJIbI CAMOCTOSTEIBFHOU pa0O0Thl 00yYaIOIIUXCsl TI0 3aJJaHHIO0 MTPETIoaBaTells, HallPaBJICHHBIC Ha
pa3BHUTHE HaBBIKOB po(heCcCUOHATTLHOM JIEKCUKH, 3aKpeIUICHUE MPAKTUYECKHUX
npoecCHOHANBHBIX KOMIETEHIIUN, TOOIIPEHNE MHULIUATHB.

Jlexyus — cHUCTEMaTHYEeCKOe, IIOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHUE
npernoiaBaTesieM yueOHOro MaTepuaa, Kak paBuiio, TEOPETHYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JIEKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI W OOOOIICHUS JICKIIMW; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WM MaTEpUANbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHCHHS, ¥ MONBITATHCS HAWNTH OTBETHI B PEKOMEHIOBaHHOM uTeparype. Eciu
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT chopMyIupoBaTh BOIMPOC W 3a1aTh €ro
IPENo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma yueOHOUM IesATeTbHOCTH, TPOBOAMMAs B Y4e€OHOM 3aBEIEHUM TI0]T
PYKOBOACTBOM TMpemNojaBaTess, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlns ycrenrHoi moAroTOBKA K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHA WU OCHOBHBIMHU MaTCpUaIaMH, YTOOBI MMETH BO3MOXKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxke MOJNEe3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTD.

CopesHosanue — OpPraHU30BaHHOE MEPOIPHUATHE, B paMKax KOTOPOTO YYaCTHUKH
COTIEPHUYAIOT JIPYr C APYrOM JUIsl JOCTHOKCHHS OIPEACIICHHOW IIeJIM, JEMOHCTPUPYS CBOU
HABBIKH, 3HAHUS UK CIIOCOOHOCTH B 33/IaHHOM 00JIacTH.

Hoknao — 310 CTPYKTYpHUPOBAaHHOE YCTHOE WJIM MMUCHbMEHHOE Mpe/ICTaBIeHNue HHPOPMALUH
110 ONPEJIEICHHON TeMe, IIpeJHa3HaYeHHOE 1711 THPOPMUPOBAHUS UIH 00CYKIEHUS.

Meronnyeckue peEKOMEHJALMU 110 MOATOTOBKE K JOKJIaay BKIIOYAIOT TIIATEIbHOE
U3y4eHHe TeMbl U cOOp HEOOXOIMMBIX MaTepUaioB, a TAK)KE CO3JaHHE YETKOM CTPYKTYpHI U
IIPAKTHKY MIPEICTABIEHUS C aKIIEHTOM Ha OCHOBHBIE MOMEHTHI U BU3yaJIbHbIE MaTEPUAIIbI.

Ilpoexm — wuccnenoBatenbckas paboTa MO IUCHUILUIMHE (MOAYNIO) M Mpe3eHTAlUS
pe3yJIbTaTOB.
Jns ycrienHoi nMoAroTOBKU K MPOEKTY PEKOMEHAYETCS: UETKO OMPEAENUTD LIeJId U 3a7a4u
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MIPOEKTA; COCTABUTH IUTaH PabOTHI, pa30MB MPOCSKT Ha ITAlbl C YKa3aHHEM CPOKOB BBITOJIHCHUS
KaXJI0OT0 U3 HUX; UCIIOJIb30BaTh pa3HO0Opa3Hble MCTOYHUKU MH(OPMAIMA U UHCTPYMEHTHI IS
WCCJICIOBAHMSI TEMBI; PErYJISIPHO MPOBEPATH MPOrPECC M BHOCHTHh KOPPEKTUBHI B IUIAH, €CIIH 3TO
HEOOXO0INMO.

bonycnvie b6annvl — 3TO OLIEHKH, KOTOPBIE CTYACHTHI MOTYT IOJYYHThH 32 BBITOJHEHHE
JOTIOTHUTEIIBHBIX 33/1aHUH.

@®opmar OOHYCHBIX OajUIOB TMO3BOJIIET CTYACHTaM YIYYIIUTh OOMIYI0 OLEHKY IO
TUCIUILIMHE (MOAYJII0) U CTUMYJIUPYET YIIIyOJIeHHOE H3yYeHHEe MaTepuasa

Camocmosmenvnasa paboma — paboTa CTYJCHTOB, HANpaBICHHAs Ha YIIIYOJECHHOE
U3y4EHHE OT/ICIIbHBIX TEM M BOIPOCOB Y4eOHOM JUCIUTUTMHBI (MOIYJIS).

B nporiecce camocTosTeNbHON pabOThI CTYICHTHI B3aUMOICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepHrajaMH [P MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3aauul CTyICHTa BKIIOYAIOT paboTy
C KOHCTIEKTaMH JIeKIni (00paboTKa TeKCcTa), MIOBTOPHOE U3YyUCHHE YICOHBIX MAaTEPUAIOB IIJIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIBHBIX TEM, BBIIIOJHEHUE YI€OHO-UCCIIEIOBATEIBCKUX
3aJJaHUI U IPYTOE.

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

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA cPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuuminHe (Moay./10) «CopeBHOBaTeJbHbIN AHAJIU3 JAHHBIX»

OueHuBaHue ypoBHSI YU4E€OHBIX JOCTHKEHHUH, OOyUYaIOMIMUXCA MO AUCIHUIUIMHE (MOIYJIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEXKYTOUYHOM aTTeCTaIUH.

IIpomexyTouHasi aTTecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISeTCS B (hopme
3auéma ¢ OWeHKOW, TIPU JTOM TIPOBOJUTCS OIEHKAa KOMIICTCHIIMH, C(POPMHUPOBAHHBIX IIO
JUCILIUILINHE.

Jns omeHMBaHHS TEKYIIETO KOHTPOJS YCIEBAaEMOCTH M IMPOMEKYTOUHOW aTrTecTaluu
UCIIOJIB3YETCS JIECATUOAIIbHAS IIIKaJla OIEHUBAHMS, KOTOpAasi COOTHOCUTCS C TPAaJAUIIMOHHON
NATUOAIIILHOM IIKAJION cienyromuM 00pa3oM, eciiu MHOE HE yKa3aHo B Cuil1adyce NUCHUIUIMHBIL:

Jecarudannbuas IlsTndanabHas O0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OlleHKAa OLlEHKA AUCUHMIJIMHE (MOIYJIIO)
10 OT1inyHO CTyeHT TOJHOCTBIO BIIaJICET 3HAHUSIMH, H3JIO)KCHHBIMU B
9 OTIUYHO paboueii nmporpaMme, U TIYOOKO OCMBICISIET TUCIHUILTUHY. OH
8 OTIMYHO CaMOCTOSITETIbHO M JIOTMUYECKU IIOCIIEIOBATENbHO OTBEYAET Ha

BCE BOIIPOCHI, aKICHTHPYS BHUMaHHE Ha HauW0O0JIEC BaXKHOM.
YMeeT aHATU3UpPOBaTh, CPABHHUBATH, KJIACCH(PHUIIUPOBATH,
0000maTh,  KOHKPETU3UPOBAaTh U  CHCTEMATH3HPOBATh
H3yquHBIﬁ Marcpuall, BBLACIAA KIIOYEBBIC MOMCHTLI H
yCTaHABJIMBass ~ MPUYAHHO-CIICACTBEHHbIE  CBA3U.  YeTKO
(bopMyupyeT OTBETHI, YBEPEHHO MHTEPIIPETUPYET PE3YIbTAThI
AHAITM30B W JIPYTUX HCCIICMOBAHUMN, a TAKKE PEIIACT CIO0XKHBIC
3agaun. CTyJIEeHT XOPOIIO 3HAKOM C METOJaMHU HMCCIICAOBAHHMS,
HeOGXOIII/IMI)IMI/I JUISA HpaKTI/I‘IeCKOI\/’I ACATCIIBHOCTHU, U YMECT
CBA3BIBATH TCOPETHUCCKHE ACTICKThI JUCIUIUTUHBI (MOIYIS) C
MPaKTHIECKUMH 33aJa4aMH.

7 Xoporio CrygeHTt obramaeT 3HAHUSAMHU MpeAMeTa IMOYTH B TIOJTHOM

Xopomo o0veme pabodell MPOrpaMMbl U CAMOCTOSITENIEHO, JIOTHYECKH
MOCJIETOBATEIFHO M BCECTOPOHHE OTBEYAECT HA BCE BOMPOCHI,
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decaTubannbuas Ilarudanasuas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA AUCUHUIJINHE (MOIYJIIO)

aKIICHTUPYS BHUMAaHUE Ha HauOoJiee 3HaYMMbIX MOMeHTaX. OH
yMeeT aHaJIM3WpOBaTh, CPAaBHUBATh, KIACCHU(HUIIMPOBATH,
0000maTh,  KOHKPETH3MPOBATb W  CHCTEMAaTH3UPOBATh
V3YYCHHBI MaTepuaj, BBIICTSAS €ro KIIYEBBIC ACIEKTHl U
yCTaHaBIMBAs MPUIMHHO-CIIEICTBEHHBIE CBs3U. DopmynupyeT
CBOM OTBETHl, YBEPECHHO HHTEPIPETUPYET PE3YyIbTAThI
aHAIM30B U JIPYTHX UCCIIEIOBAHUH, a TAK)KE PEelIaeT CIOXKHBIE
CUTyallMOHHbIE 3aa4i. CTyIEHT XOPOIIO 3HAKOM C METOIaMU
HCCIICIOBAHMSI, HEOOXOAMMBIMH IS TPaKTUYECKOU
NI TEIbHOCTH, U YMEET CBI3BIBATh TEOPETUYECKHE ACIIEKTHI
MpeaAMeTa ¢ MPaAKTUYECKUMU 3a1a4aMHu.

5 Y noenetBoputensHo| CTyaeHT o0iagaeT 0a30BBIMH 3HAHHUSIMU [0 JUCIUTUIMHE

4 y,E[OBHeTBOpI/ITCHI)HO (MO,Z[y.TIIO), HO MCIBITBIBACT TPYAHOCTU ITPU CaMOCTOATCIIbHBIX
OTBETaX W HCIIOJB3YeT HETOYHbIC (OpMyIupoBkH. B Xxoze
OTBCTOB OH OOITYyCKAcT OIHI/I6KI/I, Kacaromuecs CyTH BOIIPOCOB.
CTy,Z[CHT CII0CcOOcH peuraTte TOJBKO CaMBIC IIPOCTHIC 3a1a4r U
BJIaacecT JIMIIb MHHUMAJIbHBIM HaGOpOM METOO0B

UCCIICIOBAHUS.

3 He cnan CryneHT He OBNaJieN 00sA3aTeIbHBIM MUHUMYMOM 3HaHUH 110

He cnan MpEAMETY U HE MOXKET OTBETUTH Ha BOIIPOCHI, JaXKE ECIH

1 He cian IpenojaBaTenb  3aJaeT  JAOMNOJHUTEIbHbIE  HAaBOAALINE
BOIIPOCHI.

Juctummaa (Moayib) «CopeBHOBATEIBHBIN aHAIN3 JTAHHBIX)» OIICHUBACTCS CIICTYIOIIHM
obOpazoM:

AKTHBHOCTH Bec |KoanuectBo Onucanne

CopeBHOBaHUE 70% 7 Opranu3oBaHHOE MEPOTIPHUATHE, B paMKaX KOTOPOTO
YYACTHUKHU CONEPHUYAIOT APYT C APYTOM JUTS JOCTHIKCHUS
OIPEIEIICHHOMN e

Hoxumazn 15% 1 CTpyKTypHpOBaHHOE YCTHOE MITH MMUCbMEHHOE
npeIcTaBIeHre NHYOPMAIHH T10 OTIPEeTICHHOI TeMe

" = A :
3a4éT ¢ OLEHKOHU 15% 1 IIpoexT - UccnenoBarenbckasd padoTa mo JUCHUAIIINHE
(MOIYJTI0) ¥ TIPE3EHTAIHSI PE3YJIbTATOR

B pamkax u3yueHus: AMCUUILUIMHBI (MOYJIs1) BOSMOXKHO MOJIy4eHHE OOHYCHBIX 0alIoB.

®opmyJia pacyéra UTOrOBOM OLEHKH 0 JUCHHUILIMHE (MOAY.110) «CopeBHOBATEIbHBIN
aHaJu3 anHbIx»: «0,7 X cpeanee 3a copeBHoBanus + 0,15 X gokmazg + 0,15 X 3a4€rt ¢ O1eHKOM».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOLIHUXCS 110 IMCHHUIINHE (MOLYJII0)

I[IpumepHoe onucanue 3a1aHUSA U KPUTEPHUHN OLCHNBAHUS K COPEBHOBAHUIO
CopeBHoBanmue 1.

Ileab copeBHOBaHMA: NPUMEHHTh HAaBBIKM aHaIM3a TAOJWYHBIX JAaHHBIX, MOCTPOCHMS
NPU3HAKOB M OOy4YeHHs MoJeleld MalIMHHOrO OoOyueHus i pellleHus 3ajaud OWHapHOMN
KJIaccu(uKaIum.

3ananmne:
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1. Ha OCHOBe TPENOCTaBIEHHOTO Jaracera ¢ MHpOpManHue O KIMeHTax (memorpadus,
MOBEJICHHUE, TAPU(]BI) TOCTPOUTH MOJEIb, PEACKa3bIBaoNIyI0 (hakT orToKa (churn);

2. BBINOJHUTH Pa3Be/IOUHbIN aHamu3, 00paboTaTh MPOMYCKU U KaTeropralibHbIe MPU3HAKH,
pa30ouTh JaHHBIE, O0YIUTH MOJIENb, TIPOBECTH JIOKATBHYIO BATHIAIIUIO U OTIIPABUTH MPEACKA3aHUS
B 3aJjJaHHOM (hopmare.

Kpurepun oneHuBaHus:

— KOPPEKTHOCTh NMOHUMAaHHs MMOCTAHOBKH 3a/1adyll U BHIOOP COOTBETCTBYIOIIEH METPUKH
Ka4yecTBa;

— KauecTBO  MpeAoOpabOTKM  JaHHBIX: 00paboTKa  MPOIMYCKOB,  KOIMPOBAHUE
KaTeropuallbHBIX MIPU3HAKOB, HOPMAIIU3AIIHS;

— 000CHOBAaHHOCTh BBIOOpPa MOJENM U aJeKBATHOCTb €€ HACTPOWKU B YCIOBHUSX
OTPAaHWYEHHOTO BPEMEHHU;

— HaJIMYWE W MPAaBWIBHOCTH JIOKAJTLHOM Banuaanuu (Hampumep, train-val split uiam kpocc-
BaJIUJIAITH );

— YCHENTHOCTh OTIIPaBKH pelieHus B TpedyemMoM opmarte (csv ¢ kosionkamu id u pred);

— MHTEpIpeTanusi pe3ylbTaToB: aHaJN3 OLIMOOK, CpaBHEHHE C O0a30BBIM PEIICHHEM,
00BSICHEHUE KITFOUEBBIX I1aT0OB;

— COOII0ICHNE TPUHIMIIOB BOCIPOU3BOAUMOCTH: (uKcanus seed, YHTAEMOCTh KOJa,

CTPYKTypa HOyTOYyKa.
CopeBHOBaHmue 2.

Lleab copeBHOBaHMS: IPUMEHUTH METO/IbI 00PaOOTKH €CTECTBEHHOTO S3bIKA JISl PEIICHHUS
3a/1a4il CCHTUMEHT-aHaIN3a Ha TIPUMEPE KPATKUX TEKCTOBBIX OT3HIBOB.

3amanmne:

1. mo TEeKCTaM OT3BIBOB OINPEACIUTh, SBISCTCS JU OT3BIB IOJOXHUTCIBHBIM WM
OTPUIATENIbHBIM;

2. BBHITIOJHUTH 0a30BYI0 OYHUCTKY TeKCTa (yJaJCHHE 3HAKOB IPEIMUHAHHS, CTOI-CIIOB),
TOKeHu3aIuio, Bekropuzanuio (tf-idf uau bag-of-words), 00yuuTs MoI€/Ib, TPOBECTH BATHUIALIUIO
U OTIIPABUTH MPEACKA3aHUS.

Kpurepun onenuBanus:

— KOPPEKTHOCTh 00pabOTKM TEKCTOBBIX JAHHBIX M BbIOOp MOJIXOJAIIET0 MeToJa
BEKTOPH3AIIH;

— 000CHOBAaHHOCTH BHIOOpPA MOJIEJIM MAIIMHHOTO O0YYEHUs U e€ ajanTaius K 3a/1a4e;

— HaJM4Yue ¥ Ka4eCTBO JIOKATbHOW BaJIUAAlMU AJIs OLIEHKH YCTOWYMBOCTUA MOJIETIH;

— ycnemHocTh GOpMUPOBaHMS U OTIIPABKHU Ipe/icka3aHuil B TpeOyemoM ¢opmare (csv: id,
pred);

— WHTEpIpeTanusl pPe3yIbTaTOB: aHATU3 HauOoJiee BAXKHBIX IPU3HAKOB, BBHISBICHHE
TUTTUYHBIX OMIMOOK MOJIENH;

— coOoIeHne OTpaHWYCHUH (HampuMep, 3ampeT Ha HCMOJIb30BaHHE MPEenoO0yYeHHBIX
AMOCIUHTOB);

— YUTaeMOCTh KOJla W CTPYKTypa HOYTOyKa: HaIU4YHe KOMMEHTApUEB, JIOTHYIHAS
MOCIIE0BATEIHHOCTD II1aroB.

CopeBHoBaHmue 3.

Ileab copeBHOBaHHUSI: IMPUMEHUTh 0a30Bble METOJAbl KOMIIBIOTEPHOIO 3pEHUS JUIs
KJIacCU(pUKaUU N300paKeHUN TPEIMETOB OEK/IbI [0 KATETOPHUSIM.

3amanmue:

1. no uzobpaxxeHusM pazmepom 28x28 B OTTEHKAX CEPOTO OMPENETUTh KATETOPHIO 0K/ IbI
(pyrOonka, Oproku, maaTbe u JIp.);

2. 3aTpy3UTh ¥ HOPMAaJIHM30BaTh JaHHBIE, OOYYUTH MOJETH (JOTHCTHYECKAas pPErpeccus,
CJIydaiiHBIN JIeC MU MpOoCTasi HeUPOCETh), MPOBECTH BAIUAALMIO U OTHPABUTH MPEICKA3aHUSA B
CUCTEMY.

Kpurepun onenuBanus:
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— KOPPEKTHOCTH 3arpy3Ku U NMpeao0paboTKu n300pakeHni (HopManmu3anus, gopMmar);

— 000CHOBAaHHOCTH BBIOOpA apXUTEKTYPBI MOJICIH U €€ alanTaus K 3a/1aue;

— HAJMYME W KauyecTBO JIOKAJbHOW Banmuumanuu (pa3/ielicHHe JaHHBIX, OIICHKa
nepeody4eHus);

— YCHENTHOCTh OTIIPaBKH pelieHus B TpedyemoM hopmarte (csv: id, pred);

— UHTEpIpeTaIys pe3yIbTaTOB: aHATU3 OMIMOOK, BU3yaIH3allys MPeICKa3aHmii, CpPaBHEHUE
¢ 0a30BBIM yPOBHEM;

— coOIofIeHNe TPUHIUIIOB  BOCHPOU3BOAMMOCTH:  (PUKCAIUsl CIy4alHBIX  3€peH,
YUTaEMOCTh KOJIa;

— UCMOJIb30BaHHWE WJIM OTKa3 OT ayrMEHTaluu u300pakeHud (OMIMOHATIBHO, C
MOSICHEHHEM ).

IIpuMepHbIe TeMbl M KPUTEPHH OLEHMBAHUA 115 TOKIa1a
TeMBI JOKJIA0B
1. OcnoBHble TIaTGOPMBI TSI COPEBHOBaHMIA M0 aHanu3y AanHbiXx Kaggle Competitions ai
Zindi 1 uX 0COOEHHOCTH
2. TunuyHas CTPYKTypa COPEBHOBAaHUS IOCTAHOBKA 33/1a4M JAHHBIE METPUKA JUIAEPOOPI
CPOKH
3. Crparernmu ydacTusi B COpPeBHOBaHHsIX OT baseline mo medal kak BBICTpaWBaTh IyTh
yIy4IIeHus
4. Pa3Benounblii aHanu3 naHHbIX EDA B TaOMUYHBIX COPEBHOBAHUSAX BBISABICHHE aHOMAIIUN
pacrpeesIeH!i U CKPBITIX NATTEPHOB
5. Meronpr feature engineering [uis TAaONWYHBIX JAaHHBIX CO3JIaHHE arperaToB
B3aUMO/JICHICTBUI BPEMEHHBIX ITPU3HAKOB
6. boprba ¢ yreukoii manHbix data leakage B cOpeBHOBaHUSX TUITHMYHBIC OITHOKH U CTIOCOOBI
UX U30eKaHUs
7. Kpocc-Banumanusi B COPEBHOBATENBHBIX 33/1a4ax CTpareruu pazomenus stratified time-
series group
8. AHcaMOnupoBaHWE MOJENEH CTEKHHT OJICHAMHT W WX NPUMEHEHHE Ui YIy4lICHUS
Ka4yecTBa
9. Ucnonp3oBanne LightGBM XGBoost u CatBoost B TaOMMYHBIX COPEBHOBaHHSIX
CpaBHEHHE HAaCTpOWKa 0COOEHHOCTH
10.ITpeno6paboTKa TEKCTOBBIX JaHHBIX TOKEHH3AIMS HOpMaI3alus ynaienue nmryma B NLP-
COPEBHOBAHMSIX
11.Ucnonbs3oBanue npenodydeHHbIX 3MOenauHroB u tpanchopmepos BERT RoBERTa B
TEKCTOBBIX COPEBHOBAHMSIX
12. AyrMeHTaIms TEKCTOBBIX JAHHBIX TEXHUKH JUTSl yBEIHUEHHsI 00yvaroieii Beioopku B NLP
13.IlpenobpaboTka M300paKeHUI HOpMaNM3alus ayrMeHTalus LeHTpupoBaHue B CV-
COPEBHOBAHHMSIX
14.Vcnionb3oBanue mnpenodyuyeHHslx Mojeneil ResNet EfficientNet u fine-tuning B
COPEBHOBAHMSIX 110 KOMITBIOTEPHOMY 3PEHHUIO
15.CoBpemeHHbIE TpeHIbl B COPEBHOBATEILHOM aHalu3e JaHHbIX AutoML HelipocereBble
apxutektypsl MLOps B cOpeBHOBaHUSX
Kpurtepuu oneHnBaHus 10K1a1a
— COOTBETCTBHUE COJIEPXKaHMs JOKJIa/1a 3asBICHHON TeMe U TI1yOMHA PacKpbITHS KIFOUEBBIX
aCTIEKTOB;
— JIOTHYHOCTH CTPYKTYPHI BBICTYIUICHHS: HAIMYHE BBEICHUS, OCHOBHON YacTH, BEIBOJIOB H
PUMEPOB;
— HCHOJB30BAHMWE AaKTyaJlbHBIX TPUMEpPOB U3 pealbHbIX copeBHoBaHMM (kaggle,
competitions.ai u p.) Ui WUTIOCTPAIIH HIIEH;
— KayecTBO BHM3YaJbHOTO CONPOBOXKICHHS: YUTAEMOCTh CJIAal0B, YMECTHOCTb I'paUKOB,
TaOJINII, CXeM;
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— IPaMOTHOCTh  U3JIOXKEHHUS:  OTCYTCTBHE  (PAKTHUECKUX  OIIMOOK,  KOPPEKTHOE

HCIIOJIb30BAHUC TCPMHUHOJIOT U,

— yMEHHUE OTBEYaTh Ha BOMPOCHI U BECTU JUCKYCCHIO IO TEME JOKJIAIa;
— coOroieHue perinaMeHTa BhICTyIieHus (00brdHO 7—10 MHUHYT).

I[IpumepHoe onMcaHue 3aIaHNS U KPUTEPUHU OLIEHUBAHMS K NPOEKTY

Iesn npoekra:

OCBOUTH OCHOBHBIC AITOPHUTMbI MAIMHHOTO OOy4eHHs (JIMHEHHAsh Perpeccus, JACPeBbsI
peleHuid, ancamOIIn).

HayunTbcs npuMEHATH METOABl OLIEHKM M BaluJallMiM MOJENEH, BKJIIoYas Kpocc-
BAIMJALIMIO U PacyeT METPUK KauecTBa.

M3yunTh TEXHMKM IIOBBIIIEHUS KadyecTBa MOJEIEH: CTEKUHI, OyCTUHI, m0I00p
TUIIEpIIapaMETPOB.

PazoOpatbest ¢ mpoOiieMoil HecOATaHCHUPOBAHHBIX JAHHBIX W METOAaMU OOpBOBI C
nepeoOy4IeHUEM.

3agaun MPOEKTA:

1.

BriOpaTte W TONTOTOBUTH JaTaceT ¢ HeCcOAJIAaHCHPOBAHHBIMHU KJaccaMH JUIS 3aJ1a4u
KJIacCU(PUKALIHH.

Peanm3oBath W 0Oy4yuTh 0a30BbIC MOJEIH: JHHEHHYIO PETPECCUI0 (JOTHCTUYECKYIO
perpeccuio), IepeBo PeIICHUH.

[Moctpouth ancambaeBbie Moaenu: Random Forest u Gradient Boosting.

HpOB@CTI/I KpOCC-BAJINAAIHNIO U OOCHUTDb MOJICJIU I10 METPUKaAM accuracy, precision, recall,
F1-score.

Peanu3oBaTh CTEKMHT Ha OCHOBE HECKOJBKHMX MOJIEICH I YJIydIIeHUs KayecTBa
MpeCcKa3aHuu.

[Tpumenuts MeTonbl GOpPHOBI C HecOalaHCHPOBAHHOCTHIO (Hampumep, oversampling,
undersampling, B3BeIIMBaHKE KJIACCOB) U PETYIIAPHU3AIINIO /151 OOPHOBI C TEPe00yUCHHEM.

[Tonobpats runepnapametpsl ¢ nomouipio Grid Search i Random Search.

CpaBHI/ITI) PpE3YyIbTAaThI, CACIATE BBIBOJAbI O BIMAHUHA MCTOAOB HAa KAYECTBO MOJCIIN.

9Tanbl BbINOJIHEHHS

o s~ e

6.
7.

IMoAroToBKA JAHHBIX: 3arPy3Ka, aHAIN3, OYMCTKA, Pa3METKa KJIacCoB.
Peasiu3auus 6a30BbIX MojeJieii: 00yUeHre U TIepBUYHASI OI[CHKA.
IMocTpoenune ancamoueii: ooyuenne Random Forest u Gradient Boosting.
Basmaanus v OleHKa: KpOCC-BaIMIaIs, PacueT METPHK.

OnTuMu3auMs: CTEKUHT,  1OAOOp  TUNEpHapaMeTpoB,  METOAbl  OOpbOBI ¢
HecOamaHCHPOBAaHHOCTHIO.

AHaJu3 pe3yJIbTATOB: CPABHUTEIIbHBIN aHAIN3 MOJEIIEH, BU3yalIN3allUsl METPHK.
IToaroroBKa 0T4¢TA M MPE3eHTAIMM: ONIMCAHUE METOJI0B, PE3YJIbTATOB U BBIBOJIOB.

Kpurepun ouennBanus:

KoppeKTHOCTh 1 TOJIHOTA oAroTOBKH HaHHbIX (10%).
[TpaBunbHas peanuszanus U ooydyenue 6a3oBbix Moneneit (15%).
KauecTBo mocTpoeHHBIX aHCcaMOIIeBbIX Mojienielt u ctekunra (20%).

[Ipumenenne W 00OCHOBaHHE METOJOB OOpHOBI C HECOATAHCHPOBAHHOCTBIO H
nepeoOyuennem (15%).
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— KadecTBo m momHOTa OLIEHKH MO,I[CJIeﬁ C HUCIIOJIB30BAHUEM MECTPUK M KPOCC-BalWAalluH

(15%).

— TI'nyOGuna aHanu3a pe3yjbTaTOB U 000CHOBAHHOCTH BEIBOJIOB (15%).
y pe3y.

— KauectBo opopmiieaus otuéra u upezerarauud (10%).
p p

Kpurepum 3amursi npoekra:

Yerkoe u CTPYKTYPHPOBAHHOC U3JIOKCHHE LCIIU U 3a1a4 IIPOCKTA.

I[eMOHCTpaI_[I/IH JTaIlIOB pa6OTBI W IIOJYUYCHHEBIX PE3YIbTAaTOB.

ObocHoBanne  BBIOOpPa  MoOJEINEH,

H€C6aJ'IaHCI/IpOBaHHOCTBIO.

METOJ0B

OIITHUMH3alIuN u

OoprOBI €

OTBeTHI HA BOIIPOCHI IO TCOPUHN UCIIOJIB3YCMBIX aJITOPUTMOB U IPAKTUICCKHUM ACIICKTaM.

CriocoOHOCTB KPUTHYECKN OLCHUTH KadYC€CTBO MOI[C.]'ICﬁ H TpCIAIOKHUTDH I[aJ'IBHCfIH.IHC

YIIYUIIECHHUS.

KauectBo npe3ceHTauru, yMCHHUC ACHO JOHCCTHU OCHOBHBIC UJICHU U PC3YJIbTATHI.

3apaHus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO AMCUMILINHE (MOLYJII0)

Ne 3ananue OtBer Komnerenuust
n/n
1 HazoBute nepBblii 3Tan B Npolecce pa3Be10yHOro 3arpyska JaHHBIX/ YK-1
aHanu3a Ja"HbeiX (EDA). UMIIOPT JIaHHEIX/ cOOp
JAHHBIX
2 [lpuBeauTe mpuMep THIIA JMKa B JaHHBIX, KOTOpblid | data leakage/ yreuka VK-1
MOKHO OOHapY>KUTh IIPH aHAJIM3E. nanHbIx/leak
3 HaszoBuTe 01HY M3 OCHOBHBIX MOJEIEH KIACCHUYECKOTO JTHHEHHAs VK-1
MAaIIMHHOTO 00yUeHHS, N3y4aeMbIX B Kypce. perpeccusi/random
forest/SVM/norucrnye
CKas perpeccusi
4 Vikaxknre OJHY KITIOYEBYI0 METPHKY Ui oOueHKH | Accuracy/precision/rec VK-1
KauyeCTBa KJIACCU(PUKAIIUU B MAILTUHHOM O0YYCHHHU. all/F1-score
5 IlpuBenure Ha3Banue ojaHod u3 cxem Bamupammu | K-fold/holdout/ cross- OIIK-2
MOJIEJIeH, UCTIOIb3yEeMBbIX JJIsl OLICHKH KayecTBa. validation
6 HasoBute 01MH M3 METOI0B aHCAMOJIMPOBAHUSI MOJIEIIEH, Bagging/boosting/ OIIK-2
M3y4aeMbIX B Kypce. stacking
7 YKaXuTe OJMH U3 CIIOCOO0B YCKOPEHHS BBIYUCICHHH B [apannenu3zanms/ OIlIK-2
MAaIIHHHOM OOYUYCHHH. ONITUMH3AIIUS
aJIrOPUTMOB/
ucnoas3zoBanne GPU
8 [lpuBeauTe  TpuUMep  apXHTEKTYpbl  HEHWpOCeTH, RNN/ LSTM/GRU OIIK-2
MPUMEHIEMOM 17151 00pabOTKH BPEMEHHBIX PAIOB.
9 HazoBure OMHYy W3 3ajad  pamkupoBanus, | [Touck/pexoMeHaarusy/ T1K-2
paccMaTpUBaeMbIX B Kypce TiIy0oKoro o0yueHusl. retrieval
10 IIpuBenure  Ha3BaHME  OJHOTO W3  OCHOBHBIX Attention/encoder/ TIK-2
KOMIIOHEHTOB TpaHc(hopMepoB. decoder
11 HazoBute mnepBywo 3amady o0pabotku ecrecTBeHHOro | Knaccudukarius/renep TIK-2
s3pika (NLP), n3ygaemyro B Kypce. alus1/mepeBo
12 [IpuBeauTe mpuUMep OMHOW W3 337a4 KOMITBIOTECPHOTO KIaccupUKaIust T1K-2
3penus (CV), u3ydaeMbIx B Kypce. n3o0paxenuii/object
detection/
cerMeHTars/
MaTYUHT

ONEeKTPOHHBIA JOKYMEHT




13 HazoBure oamH w3 momxomoB K pabore ¢ OONBLIIMMHU fine-tuning/prompt T1K-3
s1361K0BEIME MoJtensivMu (LLM) B NLP. engineering/ RAG
14 [IpuBeauTe TpUMEpP OTHOIO W3 METOJOB MATUHHra B feature matching/ I1K-3
KOMITBIOTEPHOM 3PECHUHU. template matching/
descriptor-based
15 Vkaxure omHO w3 TpeboBanmii wWHGOpMaronHol | KoHbuaeHIMaIbHOCT I1K-3
0e30macHOCTH TIPH paboTe ¢ JaHHBIME B Al / IeTOCTHOCTR/
JIOCTYITHOCTb
16 HasoBure omuH W3 WHCTpyMeHTOB i ontummsanuu | NumPy/Pandas/ Dask TIK-3
BBIYUCIICHHN B OOJIBINUX JaHHBIX.
17 IIpuBemuTe OMWH W3 MPHUHITUIIOB KPUTHYECKOW OIICHKH PeneBanTHOCTH/ ITK-8
UCTOYHUKOB MH(MOopMaruu B Al ABTOPUTECTHOCTH/
AKTYaJIbHOCTh
18 HazoBute ogwH M3 crmocoOOB cWHTE3a MHPOpPMAIUN W3 MeTa-aHaim3/0030p ITK-8
pa3IMYHBIX KCTOYHUKOB. JTUTEPaTypPbl/UHTErpail
Yl TaHHBIX
19 VYKaXuTe OJHO W3 OTPaHHYCHUHN IPH BHIOOpE CITOCOOOB BBIYUCIIATEITHHBIC ITK-8
pemrenus 3ama4 B Al pecypchl/Bpemst/
MTPaBOBBIC HOPMBI
20 [lpuBenmuTe OXMH W3 MaTEMaTHYECKHX METOJIOB | TPaJUCHTHBIN CIYCK/ TIK-8
ONTUMU3aLUHU, TpUMEHseMbIX B ML. TEHETUYECKUE
AITOPUTMBI/JTUHEHHOE
IPOrpaMMHUPOBAHNE
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