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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuuruiiHbl (Moaynsi) «CopeBHOBATEIbHBIM aHAIM3 JaHHBIX»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BbICIIEro oOpa3oBaHusi — OakanaBpuar 1o HampasieHuto 02.03.01 «Marematuka u
KOMITbIOTEPHBIC HAyKu», Tpodutb «IIporpamma nyx aumiomoB HUY BIID u LY «Ilpuknagnas
MaTeMaTHKa W WH(pOpMATHKa», YTBEPKICHHBIM MPUKa30M MHHHCTEpCTBA HAYKH U BBICIIETO
obpazoBanus Poccuiickoit ®eaepannu Ne 807 ot 23.08.2017 rona.

N3zyuenne aucuurumubl (Moayisi) «CopeBHOBATEIbHBIN aHANINU3 JaHHBIX» 00ecreuyuBaeT
MOHMMAaHUE OCHOBHBIX MPUHLHUIIOB MpeJICTaBiIeHUs U 00pabOoTKM HMHGOpMALUKU B Pa3IHUHBIX
TEXHUYECKUX W HAYYHBIX 00JAcCTAX, a Takke (popMUpyeT KOMIIETEHIIMH, HEOOXOIUMBIE IS
pa3paboOTKH COBPEMEHHBIX CHCTEM OOpa0OTKH CHTHAJIOB M 3BYKOB B MPHUKIAIHBIX 3a1adax
MaTEMaTUKU U KOMIIBIOTEPHBIX HaYK.

MecTto tucuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuuniania (MOayJib) BKJIOYEHA B y4€OHBIH I1aH 10 MPOorpaMMe MOArOTOBKH
OakanmaBpuata o HampasieHuio 02.03.01 «MaremaTnka U KOMIBIOTEPHBIE HAYKH», MPOQPHIH
«[Iporpamma nByx murmiomoB HUY BIID u LY «lIpukiannas mareMaTika ¥ nHGOPMATHKA» U
BXOJUT B BapHaTUBHYI0O 4YacTh bioka 1, ¢opmupyemyro ydaCTHHKaMu OOpa3oBaTeIbHbBIX
OTHOLIEHUH, KaK TUCIUIUIMHA IO BEIOODY.

Jucuumnirza (Moyib) u3ydaercs Ha 3 win 4 Kypce B 5 w7 ceMecTpe Ha BbIOOp, 10CTYIHA
JUISL IPOXO’KJIEHUS MPU YCIOBUM YCIEIIHOTO 3aBEPIICHUs JUCHUILINH «MammHHoe o0yueHue» u
«['my6okoe oOyueHue».

LHeap  u3yyeHuss  JMCHMIVIMHBI  (MoayJsi):  ¢GOpMUpOBaHHE Y  CTYAEHTOB
(dyHIaMEeHTANbHBIX 3HAHWN M HABBIKOB aHajm3a, 00paOOTKM M MOJEIMPOBAHUS CHTHAJIOB U
3BYKOBBIX JAHHBIX C IPUMEHEHUEM MAaTEMAaTUYECKUX U KOMIIbIOTEPHBIX METO/I0B.

3agauu u3y4eHusi IMCHUIIIMHBI (MOAYJIA):

— M3y4YUThb OCHOBHBIE THUIIBI 3aJlau aHAIM3a JAHHBIX M OCOOEHHOCTH MX IOCTAaHOBKU B
YCIOBUSX COPEBHOBaHMM, BKJIIOYas KJIACCU(UKALUIO, PETrPECCUI0, pAH)KUPOBAaHHE U
IIPOTHO3UPOBAHNUE BPEMEHHBIX PS/IOB;

— OCBOMTBH JTallbl PELICHUs COPEBHOBATEILHOW 3aJjauM: OT aHalIM3a JaHHBIX U feature
engineering 10 00y4eHUsI MOJIETIEH, BATUAAIMH U TIOATOTOBKU (DUHATBHOTO PEIICHUS;

— HAY4YUTHCS IPUMEHSTh COBPEMEHHBIE METO/Ibl MAIIUHHOTO 00yU€eHHsI, METPUKH KauecTBa
U CTpaTEerHy BaJUIAIMU JJIs TOCTPOEHUS 3((EKTUBHBIX U BOCIPOU3BOUMBIX PELICHU;

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

— OCBOMTH IPAKTUKY pPabOTBl C COPEBHOBATEIbHBIMU IIaTGOPMaMH, OpraHU3aLUH
OKCIEPUMEHTOB U aHCAMOJIMPOBAaHUS MOJENeW s JIOCTHKEHHS BBICOKOTO KadecTBa
[IPEICKA3aHUM.

B pe3yabTare 0cBOEHUS IMCUMILIUHBI (MO1YJISA) 00y4ar0IUICS 10JIKEeH::

3Hamb:

— OCHOBHBIE IIPUHLIUIIBI OPraHU3aM1 COPEBHOBAHU 110 AHATIN3Y JAHHBIX U MATUHHOMY
00y4eHwuIo;

— OTalbl pelleHHs COPEBHOBATENIbHOM 3aJauu: MOCTAHOBKA 3aJauyd, aHalu3 JaHHbBIX,
MOCTPOCHHE PU3HAKOB, 00yUYeHUE MOJIENIeH, OLIEHKA KaueCTBa U MOJrOTOBKA PELICHNUS;

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

— OCHOBHBIE METPUKM KadecTBa Mojeled U OCOOEHHOCTH MX NPUMEHEHUS B
COpPEBHOBATENbHBIX 33/1a4ax;
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— COBpEMEHHBIEC METOIBI U MOJEII MAIIMHHOTO O0YYCHHSI, UCIIOB3YEMbIC TIPU PEIICHUN
COpPEBHOBATEILHBIX 33]1aY;

— TPUHIUOB  BAIWJAIUHM, TMPEAOTBpAIICHUS  IepeoOydeHuss U oOecredeHHs
BOCIIPOU3BOJAMMOCTH PE3YJIbTATOB.

ymembp:

— aHAM3HUPOBATh MOCTAHOBKY COPEBHOBATEIHHOMN 3a/1a4ul M ()OPMYIUPOBATH CTPATETHIO
€€ pelleHUs;

— BBINOJIHATH PAa3BEIOYHBIN aHAIHM3 IAHHBIX U BBISBISTH 3aKOHOMEPHOCTH B JIaHHBIX;

— (opmynupoBaTh, IPOBEPATH M HHTEPIPETUPOBATH THIIOTE3bI O JAHHBIX U MOJIEIIAX;

— pa3pabarbIBaTh MPU3HAKH U TIOATOTABIMBATH JaHHBIC /ISl O0OYYCHUST MOJICIICH;

— 00yuaTh, HACTpaNBaTh U CPAaBHUBATH MOJICIIM MAITUHHOTO O0Y4CHUS;

— WCTOJI30BaTh JIOKATBHYIO BAJTHIALUIO JUIsI OIICHKU Ka4yecTBa PEIICHHIA,

— pa3pabarbiBaTh 0A30BbBIC U YIIYUIICHHBIC PEIICHUS I COPEBHOBATEIIBHBIX 33]1a4;

— aHANM3HUPOBATh PE3YJIBTATHl 3KCIICPUMEHTOB M BBIOMpATh HauOolee APPEeKTUBHBIC
TIOJTXOJIBI.

enademp:

— HWHCTPYMEHTaMHM aHajiu3a 1 00pabOTKM JaHHBIX Ha si3bIke Python;

— oubanorexkamu NumPy, Pandas, Scikit-Learn mist pemierust 3a1a4 aHajInu3a J1aHHBIX;

— WMHCTPYMEHTaMH BU3YaIH3AIMH TAHHBIX ¥ aHATN3a Pe3yIbTaTOB YKCIIEPHUMEHTOB;

— MeToAaMH MOCTpOeHHs nmpu3HakoB (feature engineering);

— MeTOJaMH KpOCC-BaJIMJIAllMK, TOA00pa TUIEpHapaMEeTpOB W aHCAMOJHPOBAHHUS
MOJICIICH;

— TPaKTHYECKUMHU HABBIKaMHU PaOOTHI C COPEBHOBATEIHLHBIMH ILIATHOPMAaMU IO aHATTU3Y
JTAHHBIX;

— MOIXOJaMH K OpPraHMU3allMu SKCIEPUMEHTOB, BOCIIPOU3BOJMMOCTH BBIYMCICHUN H
0(OPMJIICHUIO UTOTOBBIX PEIICHUM.
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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:

Komnerennus

Conep:xanue KOMIeTEHIIUN

HNuauxkarop
KOMIIeTeHIMH

Ilepeyensb MIAHHPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JMCHMILIMHE (MOLYJIIO)

YK-1.

Crioco0eH oCyIIeCTBIIATh
MOUCK, KPUTHUYCCKHI aHAJIH3
U CHHTE3 HH(pOpMaIINH,
OPUMEHSITH CUCTEMHBIH
HOXOJ JISI PEIICHHS
MOCTABJICHHBIX 33134

YK-1.1.

3HaeT METObI MONCKA U aHAIIN3a
WHPOPMALUK B 00JIACTH
HCKYCCTBEHHOTO WHTEJICKTA,
OCHOBHBIE TPUHIUITBI KPUTHYECKOH
OLICHKH MCTOYHUKOB HH(POPMAIINU U
WX PEJICBaHTHOCTH.

YK-1.2.

YMeeT KpUTHYECKH OLIEHUBATh
UCTOYHUKHU HH(OpMALUHU U
CHUHTE3UPOBATh JaHHBIC U3
Pa3IUYHBIX UICTOUHUKOB JIJIs
pelieHus 3aja4, IpUMEHSTh
CHUCTEMHBIH MOIXO0A K aHATIHM3Y U
PELICHNUIO KOMIIJIEKCHBIX TPO0OJIeM

YK-1.3.

HmeeTt npakTHUECKHIA OTBIT pabOTHI
C COBPEMEHHBIMU MHCTPYMEHTaMU H
TEXHOJIOTHSIMU /17151 00pabOTKH
nHpopMaIuu, GOpMyIUPOBAHUH H
CTPYKTYPUPOBAHUH 3a/1a4 HA OCHOBE
noJy4eHHol nH(opMamu

YK-2.

CriocobeH onpenensiTe Kpyr
3a7a4 B paMKax
NIOCTaBJICHHOM 1IEJTH
BBI6I/IpaTL OIITUMAJIBHBIC
CIOCOOBI MX peIIeHHS,
UCXOMS U3 JEHCTBYIOLIHX
IPaBOBBIX HOPM,
MMEIOIINXCS PECYPCOB U
OrpaHUYECHUN

YK-2.1.

3HaeT IeUCTBYIONINE TPABOBHIC
HOPMBI, PETYIHPYIOIINE
JIESITETIbHOCTh B 00JIACTH PEIICHUSI
3a7a4, OCHOBHBIE METO/LI M TIOIXOIbI
K ONPEJICIICHUIO KPyra 3aa4

YK-2.2.

YMeeT onpenensaTe Kpyr 3a1a4 B
paMKax IOCTAaBJIEHHOM 1IN,
BBIOMPATH ONTUMAITBHBIE CIIOCOOBI
pelieHus 3ajad, yauThIBast
MMEIOLINECS PECYPCHI U
OTpaHUYEHUS

YK-2.3.

Nwmeet mpakTuyecKuid OnbIT
MIPUMEHEHUS 3HAHUU O MPABOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYaIusX, pa3pad0TKU U
peanu3anuu peleHui B
COOTBETCTBHH C YCTAHOBJICHHBIMHU
OTpaHUYCHUSIMU

OIIK-1.

Cnoco0eH HaXOIUTh,
(GopMyIHMpoBaTh U permarb
aKTyaJibHbIC ¥ 3HAYUMBbIC
MPOOIJIEMBI TPUKIATHON U
KOMITHIOTEPHON MaTeMaTHKU

OIIK-1.1.

3HaeT OCHOBHBIC METOABI U IMOAXOAbI
K PCHICHUIO 3a1a1 HpHK.]'IaI[HOfI n
KOMHLIOTepHOfI MaTE€MaTHKH,
BKJIrO4as aJirOPUTMBI,
MAaT€MAaTU4YCCKOC MOACTIUPOBAHUC
TCOPHIO OIITUMHU3AIUH, d TAKIKEC
COBPCMCHHBIC MHCTPYMCHTBI U
TEXHOJIOTUH, UCII0JIB3YEMBIC B 3TOH
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obiactn

OIIK-1.2. VYMeeT aHaIM3UpOBaTh U
(hopMyTUpOBaTH MaTEMaTHIECKHE
3aJa4i, IPUMEHATh
COOTBETCTBYIOIINE METOBI 1
ITOPUTMBI ISl MX PEUIeHHs, a
TaK)ke MHTEPIPETUPOBATH U
NPEACTABIATH Pe3yIbTaThl B
MOHSITHOM U JOCTYIHOU popme
OIIK-1.3. Nmeet mpakTHYECKUH OTBIT pabOTHI
HaJ MPOEKTaMHU WA
WCCIIETOBAHNSAMH B 00JIaCTH
MPUKJIAAHONW U KOMIIBIOTEPHOU
MaTEeMaTHKH, BKJIIOYasi y4acTHe B
KOHKypCaXx, OJTUMIIHNAIAX WITH
HAyYHBIX MyOJIUKAIUIX, T1Ie ObLIH
peLICHBI aKTyaJbHbIC U 3HAYNMBIC
3a7auu
IK-1. Crioco6en popmymnupoBathb IK-1.1. 3HaeT METOBI M MOAXOIBI K
3a/1a4¥ ¢ MaTeMaTHIEeCKON (hopMyITUPOBaHUIO 337a4, a TAKKE
TOYHOCTBIO, 000CHOBEIBAThH OCHOBHBIC MTPHHIIUIIBI
YTBEPKICHUS CTPOTO H MaTEeMaTHYECKOTO JI0Ka3aTenbCTBa H
aHATM3UPOBATH TIOTYUYCHHEIC aHasu3a pe3yIbTaToB.
pe3ynbTaThl B 00JI1aCTH IK-1.2. ‘YMeeT KOppPEeKTHO CTaBUTh U
MaTeMaTHKH U (bopMyIUpOBaTh MaTEMaTHUYCCKHE
KOMITBIOTEPHBIX HaYK 3a]]auu, IPUMEHSTh CTPOTHE METOJIBI
JI0Ka3aTeNbCTBa U aHATM3HPOBATh
MOJTyYeHHBIE PE3YIIbTATHI.
T1K-1.3. NmeeT onbIT paboTHI ¢ 3371a4aMul B
00J1acTH MaTEMAaTUKU U
KOMITBIOTEPHBIX HAYK, BKIFOUAs
MIPUMEHEHUE MaTEeMaTHIECKUX
METO/JIOB ISl PEIICHUS
MPaKTUYECKUX 3a7a4
[K-2. CriocobeH pemarhb THIIOBBIE [K-2.1. 3HaeT OCHOBBI HH()OPMAIIMOHHOW U
3aa4u pohecCUOHATBHON oubrorpadnIeckoit KyIbTyphl, a
JIESITEIIbHOCTH B 00JIaCTH TaK)Ke MPUHIUITB HHPOPMAITMOHHOMN
HCKYCCTBEHHOTO 0e3011acHOCTH ¥ IPUMEHEHUS
WHTEJIEKTa, OMUPAasCh Ha UHPOPMAIMOHHO-
WHQOPMAITMOHHYIO 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B
oubnnorpaduyecKyro po(eCcCUOHATBHOMN IEATEIbHOCTH
KYJIBTYpPY, UCIONb3YsI IIK-2.2. Ymeet 3¢ (heKTHBHO HCIIONB30BATh
UHPOPMAITHOHHO- UHPOPMAITMTOHHO-
KOMMYHHKAIIHOHHBIE KOMMYHHKAIIMOHHBIE TEXHOJIOTUH
TEXHOJIOTHH U YIUTHIBAS JUTSI pEIICHUS] CTAHJAPTHBIX 3a/1a4
OCHOBHBIE TPeOOBaHMUS npodecCHOHAIBHON e TeNHHOCTH,
MHQOPMAITIOHHON YYUTBIBast TPEOOBAHHUS
Oe3omacHocTH WHPOPMAITMOHHON 0€30MaCHOCTH
[K-2.3. NmeeT onbIT paboThI €

MHPOPMALMOHHBIMH PECypcCaMu 1
TEXHOJIOTHSIMU B 00J1acTH
WCKYCCTBEHHOTO MHTEIJIEKTa,
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BKJTFOYAs COOJTFOICHIE HOPM
nH(pOpMAITMOHHON 0€30TTaCHOCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas gpopma
AyaurtopHas
HaumenoBanue padora
paszaeia AMCHUILITMHE 2 T}( M
(MoayJin) = 3 = CamocrosiTeIbHAs (TeKyLMii KoTpoits
§ 2 E KouTpoJn paGora ycneBaeMOCTH)
E | E:
= | g5
=3
=
1 Beenenue B 6 6 24 CopeBHOBaHHE
COpPEBHOBAHHS
2 TabnuuHbIe 8 8 34 CopeBHOBaHUE
COPEBHOBAHMUS Hoxnan
3 O6paboTka 8 8 34 CopeBHOBaHME
€CTECTBEHHOTO SI3bIKa
4 KommbrotepHoe 3peHne 8 8 34 CopeBHOBaHHE
3auém c oyenkoii 4 [IpoekT
Hmozo: 30 30 4 126
O6vem oucyuniunst (M00y1s) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOIYJIs)
Nen/m HanMmenoBanue pasgea Conepxanue TUCHUNIHHBI (MOYJIs1) IO TeMaM
AUCHHUIJIMHBI (MOLYJIs1)
1 BBejieHue B COpeBHOBaHMSI BBenieHue B COpeBHOBaHMSI, BBOJIHAS JICKI[HsI, OTKPBITOE 3aHITHE
2 Tabnu4yHbIe COPEBHOBAHMUS Pemienne copeBHOBaHMS, OCOOCHHOCTH W TPIOKH  TaOJIMYHBIX
COpEBHOBAaHUI
3 O0paboTKa eCTECTBEHHOTO sI3bIKa | PellleHne COpeBHOBaHUS, OCOOEHHOCTH H TPIOKA  TEKCTOBBIX
COpPEBHOBAHUM
4 KommeroTepHoe 3penue Pemienre copeBHOBaHUS, OCOOCHHOCTH M TPIOKH  BH3YyaJbHBIX
COpEBHOBaHUI
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

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

2. [Inaronos, A. B. MamunHoe o0y4enue : yueOHHK a1 By30B / A. B. IlnaroHoB. — 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 oDecrevyeHmne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JIEMCTBYIOIINM MTPOTHBOIIOKAPHBIM TPaBUJIaM U HOPMaM M 00ECTIeYHBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTUYECKOW M HAay4dHO-
HCCJIEIOBATENIBCKOM paboT 00ydaromuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH AJIsl TPOBEACHUS 3aHATHH
JEKIIMOHHOTO  THUMA, 3aHATHH CEMHHApPCKOro (IMPaKTHYEeCKOTO0) THWIA, TPYNIOBBIX W
UH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIIEr0 KOHTPOJIS M MPOMEXYTOUHON aTTeCTalluH, a TAKKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHON pabOThl M IOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOcity>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMU OOy4YeHUSs, CIyXKallUMU JJI NPEICTaBICHUs y4yeOHOMN
uHpopManuu OOJIBIION ayTUTOPUH.

N3ydeHne quCUMIUIMHBL (MOyJIsl) 00ecrieunBaeTcs B yueOHBIX ayAUTOPHSIX, OCHALICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKHMH KaIbKYJISITOpaMHU;

— CIEeUMaIU3UPOBAHHBIM 000PYI0BaHUEM, BKIIIOUasl J€MOHCTPALIMOHHOE 000pyI0BaHUE.

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00YJaIOMIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUI WCHOJb30BAHUS WHBAJIUAAMU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 370POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYEHHS K ceTu «HTepHeT» 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-TEIEKOMMYHHUKAITMOHHON ceTH «/HTepHeT», 3MEeKTPOHHBIM pecypcaM (B TOM
YHCIIe JJCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue nopraiia CcbLika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas 6ubmuoreka 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 00pa3oBaTenbHBIM pecypcam”
7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB
[lepeuenr WHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX IPH  OCYIICCTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILINHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaIMOHHBIE CIIPABOYHBIE CHUCTEMBI:
HaunmenoBanue I1O IIpousBoacTBoO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe
OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | muuensmonHoe
bpaysepsbl:
Slupexc.bpaysep OTEUYECTBEHHOE | CBOOOJHO PacIpoCTpaHsIeMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NpUIOKEHHUS
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE
TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o0ecneyeHne Uisl IVIAHUPOBAHHUSI M YYeTa BPeMEHH:
Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexHoe | nuuensuonnoe
Cucrtembl ynpapjieHHs1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapy6exnoe | nurensnonnoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exHoe | muuensnonHOe
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 PACIIPOCTPAHIEMOE
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
MeToauyeckne yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B mpouecce uzyueHuss aucuuIuinHbl (Moayisi) «CopeBHOBATENbHBIA aHAINU3 JaHHBIX» B
paMKax TEKyIIero KOHTPOJS yCIIEBAEMOCTH HCIIOJIB3YIOTCS TaKhe BHABI y4eOHOW paboThl, Kak
JEKIMH, CEMHHAapbl, JOMAIIHUE 3a/JaHMsl, KOHTECTbI, IPOEKT, a TAKXKE pa3JIMYHbIE BUJBI
CaMOCTOSITENIbHOM pa0OThl 00yYaroIIMXCS M0 3aJaHUI0 IPENoJaBaTelis, HAlpaBICHHbIE Ha
pa3BUTHE  HAaBBIKOB npoeccCHOHANbHOM ~ JIEKCUKH,  3aKperieHue IIPAKTUYECKUX
npoecCHOHANBHBIX KOMIETEHIIUN, TOOIIPEHNUE MHULIUATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, IOCIEIOBATEIBHOE, MOHOJOTHYECKOE  H3JI0KEHUE
npernoiaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO 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 WMJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMs, U MOMBITATbCS HANTH OTBETHl B PEKOMEHJ0BaHHOW nuTeparype. 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 yueOHOM IesATeTbHOCTH, TPOBOAMMAs B Y4eOHOM 3aBEICHUM 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 OCHOBHBIMU MaTCpUAJIaMHU, YTOOBI MMETH BO3MOYKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxke MOJNEe3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTD.

CopesHosanue — OpPraHU30BAaHHOE MEPOIPHUATHE, B paMKax KOTOPOTO YYaCTHUKH
COTIEPHHUYAIOT JIPyr C APYTOM JUISI JOCTHDKCHHS OIPEACIICHHOW IIeNH, JEMOHCTPUPYS CBOU
HABBIKH, 3HAHUS WU CIIOCOOHOCTH B 33/IaHHOM 00JIacTH.

Hoknao — 310 CTPYKTYpHUPOBAaHHOE YCTHOE WJIM MMUCHbMEHHOE Mpe/ICTaBIeHNue HHPOPMALUH
110 ONPEJIEICHHON TeMe, IpeJHa3HaYeHHOE JI1 HHPOPMUPOBAHUS UM 00CYXKIEHUS.

Meronnyeckue peEKOMEHJALMU 110 MOATOTOBKE K JOKJIaay BKIIOYAIOT TIIATEIbHOE
U3y4eHHe TeMbl U cOOp HEOOXOIMMBIX MaTepUaioB, a TAK)KE CO3JaHHE YETKOM CTPYKTYpHI U
IIPAKTUKY 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 b6annbl — 3TO OLIEHKH, KOTOPBIE CTYACHTHI MOTYT IOJYYHUThH 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 JUCIUTUTHHBI (MOIYIIS).

B nporiecce camocTosTeNbHON pabOThI CTYICHTHI B3aUMOICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepHrajaMH [P MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3aauul CTyICHTa BKIIOYAIOT paboTy
C KOHCTIEKTaMH JIeKIni (00paboTKa TeKcTa), MIOBTOPHOE U3yUCHHE YICOHBIX MAaTEPUAIIOB IIJIAHOB
U TE3MCOB OTBETOB, U3YUCHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHCHHUE YU€OHO-HUCCIIEIOBATEIBCKUX
3aJJaHUI U IPYTOE.

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

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA CPOPMUPOBAHHOCTH KOMIIETEHUH 10O
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) OCYIIECTBISCTCS B (popme
3auéma ¢ OWeHKOW, TIPU ITOM TIPOBOJUTCS OIlEHKAa KOMIICTCHIIMH, C(OPMHUPOBAHHBIX IIO
JUCILIUILINHE.

Jns oueHMBaHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCcTaluu
WCIIOJIB3YETCS JIECATHOAIIbHAS IIIKaJla OIEHUBAHMS, KOTOpask 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 OTIN9HO CaMOCTOSITETIbHO M JIOTMUYECKU IIOCIIEIOBATENbHO OTBEYAET Ha

BCE BOIIPOCHI, aKICHTHPYS BHUMaHHE Ha HauW0O0JIEC BaXKHOM.
YMeeT aHATU3UpPOBaTh, CPABHHUBATH, KJIACCH(PHUIIUPOBATH,
0000maTh,  KOHKPETU3UPOBAaTh U  CHCTEMATH3HPOBATh
HSYIICHHBIﬁ Marc€puall, BBLACIAA KIIOYEBBIC MOMCHTBI H
yCTAaHABIMBAs  NPUYUHHO-CIACACTBEHHBIC  CBA3M.  YETKO
(bopMyJIIpyeT OTBETHI, YBEPEHHO MHTEPIIPETUPYET PE3YIIbTATHI
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 CrygeHT obnamaeT 3HAHUSAMHU TMpPEIMETa 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 aHaJM3WpOBaTh, CpPAaBHUBATh, KIACCU(PHUIIMPOBATS,
0000maTh,  KOHKPETH3WPOBATh W  CHCTEMaTH3UPOBATh
V3YYCHHBI MaTepuaj, BBIICTSAS €ro KIIYEBBIC ACIEKTHl U
yCTaHaBIMBAs MPUIMHHO-CIIEICTBEHHBIE CBs3U. DopmynupyeT
CBOM OTBETHl, YBEPECHHO HHTEPIPETUPYET PE3YyIbTAThI
aHAM30B U JIPYTHX UCCIIEIOBAaHUH, a TAK)KE PEIIaeT CI0KHbBIE
cUTyalMoHHbIe 3a7a4i. CTyIeHT XOPOIIO 3HAKOM C METOIaMHU
HCCIICIOBAHMSI, HEOOXOAMMBIMH IS TPaKTUYECKOU
NI TEIbHOCTH, U YMEET CBI3BIBATh TEOPETUYECKHE ACIIEKTHI
MpeaAMeTa ¢ MPaAKTUYECKUMU 3a1a4aMHu.

5 Y noenetBoputensHo| CTyaeHT o0iagaeT 0a30BBIMH 3HAHUSAMHU 10 JUCIUIUIMHE

4 'V 10B1€TBOpHTENBHO, (MOYJIIO), HO HCIIBITHIBACT TPYAHOCTU [PU CAMOCTOATENBHBIX
OTBETaX W HCIIOJB3YeT HETOYHbIC (OpMyIupoBkH. B Xxoze
OTBETOB OH JIOIYCKAET OIIMOKH, KACAIOIIMECs CYTH BOIIPOCOB.
CTyneHT crocoOeH peliaTh TONBKO caMmble MPOCTHIE 3aJa9d 1
BJIaJICCT  JIMIIb  MHHUMAJIBHBIM  Ha0OpOM  METOJIOB

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.

Jucnumimza (Moaynb) «CopeBHOBATENbHbBIN aHAIN3 JaHHBIX)» OLIEHUBAETCS CIIEYIOIINM
obpa3zom:

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: AMCUUILIIMHBI (MOYJIs1) BO3MOXKHO MOJIydeHHUE OOHYCHBIX 0aloB.

dopmyJia pacyéTa UTOrOBOM OLEHKH M0 JUCHUILIMHE (MOAY110) «CopeBHOBATEJIbHBIH
aHaJu3 faHHbIx»: «0,7 X cpegnee 3a copeBHoBanus + 0,15 X gokmazg + 0,15 X 3a4€T ¢ O1eHKOM».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOLIHUXCS 110 IMCHHUIINHE (MOLYJII0)

IIpumepHoe onucanue 3aJaHUsl U KPUTEPUHU OLCHUBAHNUS 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 MPAaBWJIBHOCTH JIOKAJTLHOM Bamuaanuu (Hampumep, train-val split nmm kpocc-
BaJIUJIAITH );

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

— MHTEpIpETanusi pe3ylbTaToB: aHaJN3 OMIHMOOK, CpaBHEHHE C 0a30BBIM DPEIICHHEM,
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€/b, TPOBECTH BATHIALIUIO
U OTIIPABUTH MPEACKA3AHUS.

Kpurepun onenuBanus:

— KOPPEKTHOCTh 00pabOTKM TEKCTOBBIX JAHHBIX M BbIOOp MOIXOJAIIET0 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);

— YUTAaeMOCTh KOJla M CTPYKTypa HOYTOyKa: HaJIW4YHe KOMMEHTApWEB, JIOTHYIHAS
MOCIIEI0BATEIHHOCTD 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 NMpeaoopaboTKu n300pakeHni (HopMau3anus, gopmar);

— 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. OcuoBuble 1aThOpMBI IJIs1 COPEeBHOBaHMIA 1o aHanu3y AaHHbIX Kaggle Competitions ai
Zindi u X 0cOOEHHOCTH

2. TunuyHas CTPYKTYpa COPEBHOBAHUS MOCTAHOBKA 33/1a4H JAaHHBIE METPUKa JIUAepOOPI
CPOKH

3. Crparerum yuacTusi B COPEBHOBAHHIX OT baseline 1o medal kak BeICTpamBaTh MyTh
yIy4IIeHus

4. Pa3Benounsblii aHanu3 JaHHBIX EDA B TaOIMUYHBIX COPEBHOBAHUAX BBISIBIICHUE aHOMAJIHI
pacrpeesIeH!i U CKPBITIX NATTEPHOB

5. Meronag! feature engineering Juist TAOJMYHBIX TaHHBIX CO3/IaHUE arperaToB
B3aUMO/JICHICTBUI BPEMEHHBIX ITPU3HAKOB

6. bopbba ¢ yreukoii nanubix data leakage B COpeBHOBaHUSX TUIMYHBIE OIIMOKU M CIIOCOOBI
ux n3bexaHus

7. Kpocc-Banmaaus B COpeBHOBATENBHBIX 337a4ax cTpaTeruu pa3oueHus stratified time-
series group

8. AHcaMOimpoBaHUE MOJIEIel CTEKHHT OJCHIUHT ¥ UX MMPUMEHEHHE IS YTy IIICHHS
Ka4yecTBa

9. Hcnonp3oBanue LightGBM XGBoost n CatBoost B TaOIMYHBIX COPEBHOBAHHSIX
CpaBHEHHE HAaCTpOWKa 0COOEHHOCTH

10.ITpeno6paboTka TEKCTOBBIX JAHHBIX TOKEHU3AIM HOpMAIIN3alusl yAaJeHHEe IIIyMa B
NLP-copeBHOBaHUsAX

11.Ucnons3oBanue npenodydeHHbIX aMoe1auHroB 1 TpancgopmepoB BERT RoBERTa B
TEKCTOBBIX COPEBHOBAHMSIX

12. AyrMeHTanms TEKCTOBBIX JAHHBIX TEXHHUKH JUIs yBEIHUEHHs 00ydaroniel BEIOOPKU B
NLP

13.TIpenobpaboTka H300pakeHN HOpMaTH3anus ayrMeHTalus neHTpupoBanue B CV-
COPEBHOBAHMSIX

14.Ucnonbs3oBanue npenodyuennbix moseneit ResNet EfficientNet u fine-tuning B
COPEBHOBAHMX IO KOMITBIOTEPHOMY 3PEHUIO

15.CoBpemeHHbIE TPEHbI B COPEBHOBATENILHOM aHalln3e JaHHbIX AutoML HelipoceTeBbie
apxutektypsl MLOps B COpeBHOBaHHUAX

Kpurepun oueHuBaHust 10KJIa/1a

— COOTBETCTBHE COJIEpPKaHUS OKIIAJIa 3asBJICHHON TeMe U INTyOUHA PACKPBITHS KIFOUYEBBIX
ACIIEKTOB;

— JIOTUYHOCTb CTPYKTYPHI BBICTYIIJIEHUS: HAJIMYUE BBEIECHNS, OCHOBHOM YacTH, BHIBOJIOB U
MIPUMEPOB;

— MHCIIOJIb30BaHKE aKTyalIbHBIX IPUMEPOB U3 pealbHbIX copeBHOBaHMi (kaggle,
competitions.ai u Jp.) JUIsl WIITIOCTPAIIUU UICH;
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KaueCTBO BU3YaJbHOTO COMPOBOXKICHUS: YUTAEMOCTh CIIAiI0OB, YMECTHOCTh TPadUKOB,
Ta0JINII, CXEM;

TPaMOTHOCTh U3JIOKEHUS: OTCYTCTBHE (DAKTHUECKUX OLTHOOK, KOPPEKTHOE
UCIIOJIb30BaHUE TEPMUHOJIOTHH;

YMEHHUE OTBEYaTh Ha BOIPOCHI U BECTHU JUCKYCCHIO IO TEME JIOKIIA/IA;

COOJTI0ICHHE peryIaMeHTa BBICTYIUICHUS (00bIYHO 7—10 MUHYT).

HpnMepnoe OIMMUCaHUE 3aJTaHUA U KPUTEPUH OLICHUBAHUA K IIPOECKTY

Iesn mpoekTa:

OCBOWTH OCHOBHBIC AITOPUTMbI MAIIMHHOTO OOy4eHHs (JIMHEHHAs perpeccusi, AepeBbs
perieHui, ancamosn).

Hayuntbcsi mpUMEHSATP METOABI OLICHKM W BaJMJAUMKA MOJEJEHW, BKIOYas Kpocc-
BAJIMJIALIMIO U PACUET METPUK KAYECTBA.

V3y4nTh TEXHUKW TIOBBIIICHHS KadecTBa MOJCICH: CTEKUHT, OYCTHHT, TOJI00p
TUIEepIapaMeTpoB.

PazobpaTtbcss ¢ mpobieMoit HecOaTaHCHPOBAHHBIX JAHHBIX M METOJaMH OOpBOBI C
epeoOy4eHHEM.

3amayu npoekra:

1.

BpiOpaTth W MOArOTOBUTH JaTaceT ¢ HecOATaHCHPOBAHHBIMH KJIacCaMH JUIS 3aJaud
KJIaccu(pUKaIum.

PeanuzoBath M 00yuuTh 0a30BbIE MOJENU: JIMHEHHYIO pErpeccuro (JIOTMCTUYECKYIO
perpeccuio), 1epeBo peLIeHui.

IToctpouts ancamb6ieBbie Moaenu: Random Forest u Gradient Boosting.

HpOB@CTI/I KpOCC-BAJINAAINIO K OOCHUTDb MOJCJIHU I10 METPUKaAM accuracy, precision, recall,
F1-score.

PeanuzoBaTh CTEKMHI Ha OCHOBE HECKOJBKMX MOJEIEH ISl YJIY4YIICHUS KadyecTBa
MpEeACKa3aHu M.

[Tpumenuts Metoabl GOpbOBI € HecOaTaHCHPOBAHHOCTHIO (Hampumep, oversampling,
undersampling, B3BeIIMBaHKE KJIACCOB) U PETYJIAPHU3AIINIO /151 O0PHOBI C TEPe00yUCHHEM.

[Tonobpats runepnapametpsl ¢ nomouisio Grid Search ninu Random Search.

CpaBHI/ITI) PpE3YIbTAThI, CACTIATE BBIBOJALI O BIMAHUHA MCTOAOB Ha KAYECTBO MOJCIIN.

9Tanbl BbINOJIHEHHS

o s wnh e

6.
7.

IMoAroToBKA JAHHBIX: 3arPy3Ka, aHAIN3, OYMCTKA, Pa3MeTKa KJIacCoB.
Peasiu3auus 6a30BbIX MojeJieii: 00yUeHre U TIepBUYHASI OIICHKA.
IMocTpoenune ancamoueii: ooyuenune Random Forest u Gradient Boosting.
Baimaanus v OleHKa: KpOCC-BaIMIaIus, PacyeT METPHK.

OnTuMu3auMs: CTEKUHT,  1MOoAOOp  THUNEpHapaMeTpoB,  METOAbl  OOpbOBI ¢
HecOaTaHCHPOBAaHHOCTHIO.

AHnanu3 pe3yJabTaToB: CpaBHI/ITCJ'IBHHﬁ aHaJn3 MO)ICJ'ICI\/'I, BU3YyaIn3alugd MCTPUK.
HO}]FOTOBKa oTYéTa " npe3eHTanumn: OIMMcCaHnuc METOA0B, PE3YJIbTATOB U BEIBOAOB.

Kpurepun onenuBanus:

KoppekTHOCTh U MoHOTa oAroToBKH AaHHbIX (10%).
[IpaBunpHas peanuzanus u 00yueHue 6a3oBbix Mojeneit (15%).
KadecTBo mocTpoeHHbIX aHcaMOJeBbIX Mojieneit u crekunra (20%).
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[Ipumenenne u 00OCHOBaHHWE METOJOB OOPHOBI

nepeoOyuerueM (15%).

C HecOATaHCUPOBAaHHOCTBIO U

KauecTBo 1 moiHOTa OLCHKHU MOI[CJICﬁ C HUCIIOJIB30BAHUCM MCTPUK U KPOCC-BalIMAAllUN

(15%).

['myOuHa aHanu3a pe3yabTaToB U 000CHOBAHHOCTH BHIBOAOB (15%).

KauectBo opopmnenus otuéra u npesenrauuu (10%).

KpnTepnn 3alllUThI IPOEKTA:

— YeTkoe U CTPYKTYpUPOBAHHOE U3JI0KEHHUE LIETH U 3a]1a4 IIPOEKTa.

JleMoHCTpanus 3TarnoB paboTHl U MOTYYSHHBIX PE3YJIbTATOB.

OOocHoBaHMEe  BBIOOpa  MOjEJIEH,

HeCcOaJaHCUPOBAHHOCTHIO.

METOJIOB

OIITUMH3alINH n

O0opeOBI €

OTBeTH Ha BOITPOCHI IO TCOPUHN UCIIOJIB3YEMBIX aJITOPUTMOB 1 IIPAKTHYCCKHUM aCIICKTaM.

CnocoOHOCTh KPUTHYCCKN OLCHUTH Ka4CCTBO MOIIGJIGI;'I U MPECAIIOXKUTH HaﬂbHeﬁMHe

yIy4IIEeHUs.

KauecTBo npe3eHTauuu, yMCHHUC ACHO JOHCCTHU OCHOBHBIC UJICHU U PC3YJIbTATHI.

33}13HI/IH IJIdA l'lpOMe)KyTO'lHOﬁ aTTeCTallui 110 JMCHHUIIJINHE (MO)Iy.]IlO)

Ne 3anganue OtBeTt Komnerenuus
n/n
1 HazoBuTte mepBsIii 3TaI B poliecce pa3BeI0IHOTO 3arpysKa JaHHBIX/ YK-1
ananm3a qafaeix (EDA). AMITOPT TaHHBIX/ cOOp
JAHHBIX
2 [IpuBenuTe mpuMmep THINa JIMKa B JAaHHBIX, KOTopeli | data leakage/ yreuka YK-1
MOJKHO OOHapYXHUTh IIPH aHAIH3E. nmaHHbIX/leak
3 HazoBute ogHy M3 OCHOBHBIX MOJENEH KIIaCCHUYECKOTO JINHEWHAs VK-1
MAIIMHHOTO 00yUYeHHS, H3y4aeMBbIX B Kypce. perpeccusi/random
forest/SVM/norucruue
CKasi perpeccusi
4 VkaxuTe OAHY KIIOYEBYHO METPHKY s OLeHKH | Accuracy/precision/rec YK-2
Ka4ecTBa KJIaCCU(PHUKAI[MH B MAITHHHOM OOyYEeHUH. all/F1-score
5 [lpuBenure HazBaHume oxHoi u3 cxem Bamupanuu | K-fold/holdout/ cross- YK-2
MojIesIel, HCTTOb3YEMBbIX TSl OIIEHKH Ka4eCTBa. validation
6 Has3oBute 0J11H U3 METO/I0B aHCAMOJIMPOBAHHSI MOJICIICH, Bagging/boosting/ YK-2
U3y4aeMbIX B Kypce. stacking
7 YKaXure OAMH U3 CIIOCOO0B YCKOPEHHS BBIYUCICHHN B [apannenuzanms/ OIIK-1
MAaIIMHHOM OOYYEHHH. OTITUMH3ALIUS
aJIrOPUTMOB/
ucnoas3zoBanne GPU
8 [IpuBenure  mpumep  apXHTEKTypbl  Helpocerw, RNN/ LSTM/GRU OIIK-1
MIPUMEHEMOU st 00pabOTKH BpEMEHHBIX PSIOB.
9 Hazosute OIHYy W3 3ajjady  pamkupoBanus, | [Towck/pexoMeHnamnsy/ OIlK-1
paccMaTpUBaeMBIX B Kypce IIyOOKOro 0Oy4eHus.. retrieval
10 IIpuBeauTe  Ha3BaHWE  OJHOTO M3  OCHOBHBIX Attention/encoder/ K-1
KOMITOHEHTOB TPaHC(POPMEPOB. decoder
11 HazoBure mepByro 3amauy oOpaboTku ecrectBeHHOro | Kmaccudukanums/renep [K-1
s3pika (NLP), n3ygaemylo B Kypce. aIysl/IepeBo
12 IIpuBenure npuMep OIHOM M3 33Jlay KOMIIBIOTEPHOIO KJIacCU(UKAIUL [K-1
3penus (CV), u3ydaeMbIx B Kypce. n3o0paxenuii/object
detection/
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cermMeHranus/

MaTYHHT
13 HazoBure oamH w3 momxomoB K pabore ¢ OONBLIIMMHU fine-tuning/prompt [1K-2
s36IKOBBIMH Moziesimu (LLM) B NLP. engineering/ RAG
14 [lpuBeanuTe mpUMEpP OAHOTO W3 METOAOB MaTYMHIA B feature matching/ [1K-2
KOMITBIOTEPHOM 3PEHUH. template matching/
descriptor-based
15 VYxkaxure ogHO U3 TpeboBaHuii uHPopMmanuonHo | KonduaeHunansHOCTD [1K-2
0e30macHOCTH TIPH padoTe ¢ JaHHBIME B Al / IeTOCTHOCTD/
JIOCTYITHOCTb
16 HaszoBure oauH u3 mHCTpyMeHTOB aisi ontummsanmu | NumPy/Pandas/ Dask YK-1
BBIYHCIICHHIH B OOJIBIIUX JIAHHBIX.
17 IIpuBemuTe OMWH W3 TMPHUHITUIIOB KPUTHYECKON OIICHKH PeneBanTHOCTH/ YK-1
HMCTOYHHUKOB WH(popManuu B Al. aBTOPHUTETHOCTE/
AKTYaJIbHOCTh
18 HazoBute onuH M3 crocoOOB cHHTe3a MH(DOpPMANUU U3 | MeTa-aHalu3/0030p YK-2
Pa3IMYHBIX HCTOYHHUKOB. JUTEPaTypBl/HHTETpaIl
Usl TAHHBIX
19 Ykakute 0OHO U3 OTPaHUUuEHHN TIPU BBIOOpPE CIIOCOOOB BBIUMCIIUTEIbHBIE OIIK-1
pemenus 3ana4 B AL pecypcsl/Bpemst/
IPaBOBBIC HOPMBI
20 [lpuBenmuTe oOmWH W3 MaTeMaTHYeCKHX METOJOB | TPAIUCHTHBINA CITyCK/ [K-1
ONTUMHU3ALUU, IPUMEHSEMBIX B ML. T€HETUYECKUE
ANTOPUTMBI/THHEHHOE
pOrpaMMHpPOBaHHUE
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