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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

JucuunnuHa «AHaMM3 JaHHBIX» (QOPMHUPYET KPUTUYECKH BaKHBIN
MH)KCHEPHBI KOMIIETEHC B KOHBEWEpPE MAIIMHHOTO OOYy4YEeHHsS — CIOCOOHOCTB
OpeBpalaTh ChIpble MACCHUBBI  TEJIEMETPUUECKOH M HMH(PaCTpyKTypHOU
MH(POpMaIIMU B KAYECTBEHHbIE MaTeMaTUUYECKHE OOBEKTHL. B yCIOBUAX HKECTKOTO
UMIIOPTO3aMEIIECHUsI U LHU(PPOBU3ALMU TpaHCHOPTHOW oTpaciu P® peiHOK
WCIBITBIBACT OCTPBIN Ne(UIUT CHEIHATUCTOB, CIIOCOOHBIX MPOBOIUTH TITyOOKHit
pa3BEeIOYHBIA aHAIN3, YCTPAHATh AHOMAJIMUA U KOHCTPYUPOBATh MH()OPMATUBHBIE
npu3Hakd 0e3 MCIOJIb30BaHUS MPONpPHUETapHBIX 00madHblx AutoML-matdopm.
CryneHT norpysaercs B peajbHbIil IPOU3BOICTBEHHBIN MTPOLIECC MPEAUKTUBHOM
aHAIWTUKKA, paboTas C  3allyMJICHHBIMM  BpPEMEHHBIMU  psAJaMUd U
NOJIyCTPYKTYPUPOBAHHBIMU JioraMu. Ha mpakTuke ocBaMBaeTcsl MOJIHBIM LIHUKII
NPUKIAAHOTO AaHalW3a [JaHHbIX — OT [EPBUYHOTO MNPOPUIMPOBAHUA H
CTaTUCTUYECKON MPOBEPKU TUIOTE3 10 T€HEpaluu MPU3HAKOB M O(OPMIICHUS
MHXEHEPHOI0 TNacnopra JaHHbIX. BBIMYCKHUK MOJIy4YaeT MOATBEPKICHHBIM
nopTdesib BOCIPOU3BOAUMBIX PEIICHUN, YTO JENIAET €r0 KOHKYPEHTOCIOCOOHBIM
KaHJMJAaTOM Ha IO3MIMM aHAJIUTHKA JTAHHBIX B BEAyLIUX TpaHcHopTHbIX U UT-
KOMITaHHUSIX.

[{enbto OCBOEHMS AUCHUMILIUHBI SBJIsETCS (POPMUPOBAHHUE y OOyYaIOIIUXCS
CUCTEMHBIX TEOPETHUYECKUX 3HAHWUN W MPUKIAJHBIX WHKEHEPHBIX YMEHUH B
00JIaCTH pPa3BEOYHOIO aHajdu3a JAHHBIX U KOHCTPYUPOBAaHUS IMPU3HAKOB IS
oOecreyeHnss BBICOKOTO KauecTBa BXOAHOW HH(OpManuu, HEOOXOIMMOM MJis
0o0y4eHus1 MoJieNiell UICKYCCTBEHHOI'O MHTENIEKTa B TPAHCTIOPTHBIX CUCTEMAX.

JInst TOCTMO>KEHMS TOCTABJIECHHOM LIEM B PaMKax JUCLUIUIMHBL PEIIAETCS
KOMIUIEKC 3aJay, HamnpaBJIeHHbIX Ha (opmupoBaHHe Yy OOydaroluXcs
CIIOCOOHOCTH: OCYIIECTBIATh KOMIUIEKCHOE MPO(UINPOBAHUE U ayJUT KadecTBa
MHOTOMEpPHBIX MAacCHBOB JaHHBIX, MPUMEHITh CTATUCTHUYECKU OOOCHOBAHHBIE
CTpAaTeruu MMIYTallUM TPOIMYCKOB M (PUIbTpauuu aHOMajui, KOHCTPYHPOBATH
MHOTOMEpHbIE BU3YaJM3alMK JJI1 BBISIBJICHUS CKPBITBIX 3aKOHOMEPHOCTEH,
BBINIOJIHATh KOPPEJSIMOHHBIA aHalu3 M MPOBEPKY CTATUCTUYECKUX THUIOTES,
TeHepUpPOBaTh MPOM3BOAHBIE NMPU3HAKU C JKECTKUM COOJIIOJCHHEM TpeOOBaHMS
OTCYTCTBHSI YTE€UEK JAHHBIX, a Takke Oo(QOopMIIATh pe3yJbTaThl aHalIM3a B BUJE
BOCIIPOM3BOIMMOIO0 HHTEPAKTUBHOI'O OTYETA U TEXHUYECKOTO MACIIOPTA JAHHBIX.

2. Ilnanupyembie pe3yibTaTbl 00yYEHHS MO AUCHUILTUHE (MOIYIIIO).

[Tepeyerr GopMHUpyeMBIX pe3yibTaTOB OCBOCHHS  0Opa3oBaTEIHHOM
porpamMmbl (KOMITETEHIIUI) B PE3yIbTaTe 00yUeHHUs M0 AUCIHUILTAHE (MOIYIIO):



IIK-7 - CnocoOeH ocyliecTBIiATh cOOp, MOJTOTOBKY, pa3METKy U aHaju3
TAHHBIX TSI 00y4YeHHUs MOJIEJIeH NCKYCCTBEHHOTO HHTEIIJIEKTA.

OO0yueHue 1o JuCUUILUIMHE (MOAYJII0) IPEANOIaraeT, YTo MO0 €ro pe3yJibTaTam
oOyyarormuiicst Oyier:

3HaTh:

- KOHLENTYaJIbHbIE OCHOBBI pPAa3BEJAOYHOIO aHalM3a JAaHHBIX U €ro
KPUTHUYECKYIO POJIb B KOHBEIlEpe MAIIMHHOTO O0yUYEeHUS;

- MaTeMaTHYECKU anmapat ¥ MPOorpaMMHbBIE METOAbI aBTOMAaTU3UPOBAHHOTO
npoGUIMPOBAHUS MHOTOMEPHBIX MAaCCUBOB JJaHHBIX;

- KIaccu(PUKAII0 MEXaHU3MOB BO3HUKHOBEHUS MTPOITYIIEHHBIX 3HAUCHUN U
METO/Ibl UX CTAaTUCTHUUECKON UIECHTU(UKALINN;

- TEOPETUYECKUE OCHOBbI OOHApyX eHHs BBIOPOCOB W aHOMAIUH B
OJIHOMEPHBIX 1 MHOTOMEPHBIX pPaCIpeeICHUSX;

- QJITOPUTMBI U CTPATETUU MMITYyTALlMU MPOIYIICHHBIX 3HAYEHUN C YyYETOM
BPEMEHHON U PU3NYECKOU MPUPOIBI TPAHCHOPTHBIX TaHHBIX;

- METO/bI (PMIIBTPAINH [ITyMa U MAaTEMaTHUECKOTO CTIIaKHBaHUS BPEMEHHBIX
PSIOB TEIEMETPHH,

- NPUHIUIBl KOTHUTUBHOM BU3yalM3alMM M TpaMMaTHKy TpaUKOB s
UCCIIEJIOBAaHUSI MHOTOMEPHBIX ITPOCTPAHCTB;

- THUIOJOTHIO CTaTUCTHUYECKHX BHU3yaJlM3allUi B KOHTEKCTE MPHUKIaIHBIX
TPAHCIIOPTHBIX 33]1a4;

- MaTeMaTUYECKHH armapar OI[eHKH KOPPEIAIUOHHBIX CBSI3eH U TPaHMIIBI MX
MPUMEHUMOCTH;

- KOHIEMINIO MPOBEPKH CTATUCTHYECKHUX TUIMOTE3 U KPUTEPUU 3HAYNMOCTH
MIPH aHAJIN3E YMIIUPUIECKUX BHIOOPOK;

- (EHOMEH JIO)KHOM KOppeNsiliMM M METOAbl KOHTPOJS CMEIIMBAIOIINX
EPEMEHHBIX;

- TEOPETUUYECKHNE OCHOBBI KOHCTPYHMPOBAHHUS MPU3HAKOB M €r0 BIUSHUE Ha
000011aI01IYI0 CTIOCOOHOCTh MOJIETIEH;

- MaTeMaTHYeCKHE METOJIbl TEHEPAIlNH JIATOBBIX MEPEMEHHBIX, CKOJIB3SIINX
OKOH ¥ BPEMEHHBIX arperaruii;

- IPUHIIMITBI U3BJICUYCHUS TPU3HAKOB U3 TIOTYCTPYKTYPHUPOBAHHBIX TAHHBIX;

- KOHIIETIHIO YTEYKHM JaHHBIX M apPXUTEKTypHbIE MAaTTEpHBI €€
MPEIOTBPALIECHHS PU TpaHC(HOPMaLIUU 1aTaCceTOB;

- METOAbl OIEHKM BaXXHOCTU TMPU3HAKOB M aJITOPUTMbl yCTPaHEHUS
MYJbTUKOJTUHEAPHOCTH;

- TPUHIMIBI  CHIDKEHUS  Pa3MEpHOCTH JAaHHBIX W COXPaHEHUS
UH(OPMATUBHOCTH MATPULIbI OOBEKTOB;



- cTaHjapTthl O(OpPMIIEHHS MHXKEHEPHOW JOKYMEHTAlMd U TPUHIIUIIBI
a0COIOTHON BOCTIPOM3BOAUMOCTH aHAJTUTHUYECKOTO KOJa.

Ymersb:

- YMETh MPOBOJUTH KOMIUIEKCHOE MpO(QHUIMpPOBaHHE U ayAUT KauecTBa
MHOTOMEpPHBIX MAacCHBOB JIaHHBIX IIpU IOMOLIM HHCTpyMeHTOB Pandas u
crenuanau3upoBaHHbIX 0Mbmuorek EDA B ycinoBusiX paOoOThI € 3allyMJIEHHBIMU
TEJIEMETPUUECKUMHU [TOTOKAMU;

- YMEThb NPUMEHATh CTATUCTUYECKHM OOOCHOBAHHBIE CTPATETHMH MUMITYyTallUU
MPOIYCKOB U (pUIbTpaliiy aHOMaNUW Mmpu oMoy MetoaoB NumPy u SciPy ¢
y4eTOM (PU3NYECKON MPUPOIBI TaTYMKOB U BPEMEHHBIX METOK;

- YyME€Th KOHCTPYMpPOBaThb MHOTOMEpHBIE BHU3yalHM3alUU JIS BbISIBICHHS
CKPBITBIX 3aKOHOMepHOcTel npu nomoiu Matplotlib u Seaborn B pamkax srtara
Pa3BeJOUHOr0 aHAJIN3a TPAHCIIOPTHBIX JAHHBIX;

- YMETb BBINOJHATh KOPPEISLUUOHHBIN aHaIN3 U MPOBEPKY CTATUCTHUECKUX
TUIOTE3 NPHU IOMOIIM IAapaMETPUYECKUX M HENApaMETPUYECKUX TECTOB IS
OTCEBA JIOXKHBIX 3aBUCUMOCTEN B MHOTOMEPHBIX BBIOOPKAX;

- YMETh T'€HEpUPOBaTh MPOU3BOJHBIE MPU3HAKU MPU MOMOIIU BEKTOPHBIX
onepauuii Pandas c¢ »xecTkum coOJtoieHHueM TpeOOBaHUSA OTCYTCTBUS YTEUEK
JaHHBIX;

- YMETh OCYLIECTBJIATh OTOOP MH(OPMATHUBHBIX MPHU3HAKOB U YCTPAHEHUE
MYJITUKOJJIMHEAPHOCTH TMPU MOMOUIM METOAOB OLEHKH Ba)KHOCTH U MAaTpPHII
KOPPEJSILIUMA JUIsl TOATOTOBKH (PUHATIBHOW MaTpPUILIbI OOBEKTOB;

- yMeTb OQOpPMIISITH pe3yJbTaThl aHaM3a B BUJE BOCIHPOU3BOAMMOIO
MHTEPAKTUBHOIO OTYETA U TEXHUYECKOIO MACIOPTa JAaHHBIX IIPHU MTOMOILU CPEICTB
Markdown 1 o@UCHBIX MakeToB B COOTBETCTBHM CO CTaHIAPTaMU HH)KEHEPHOU
JOKYMEHTAIUU.

Baagers:

- HaBbIKAaMHM pabOThl B MHTEPAKTUBHBIX Cpelax pa3padOTKH Al BEIEHUS
BOCIIPOM3BOIMMBIX JKYPHAJIOB aHAJTUTUYECKOTO KOAA;

- IpUEMaMHU BEKTOPHBIX BBIYUCIECHUN M OKOHHBIX (DYHKIMH 1151 00paboTKU
BPEMEHHBIX PSOB TEJIEMETPUU;

- METOJaMU HACTPOWKH [MapaMeTpOB MHOTOMEpPHOW Trpaduku s
KOTHUTUBHOTO NPEJICTABIICHUS PE3YIbTAaTOB UCCIICIOBAHUS;

- HaBbIKaMH 0(OPMIICHHS MHKEHEPHOU JOKYMEHTAIIMH U MacIIOPTOB TaHHBIX
B OT€YECTBEHHBIX O(MCHBIX MaKeTax.

3. O0beM TUCHUIUTUHBI (MOJTYJIS).

3.1. O6mias Tpy10€MKOCTh AUCIUTIIIAHBI (MOIYJIs).



OO6mass TPyIOEMKOCTh JAUCHUILIMHBI (Moayssi) coctaBisier 4 3.e. (144
aKaJeMHYeCKuX Jyaca(oB).

3.2. OOvem mucuuriMHbl (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMU K pean3aiuy 00pa3oBaTeIbHON MpOTrpaMMbl Ha UHBIX YCIOBUSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHTHIA
Bcero | Cemectp No5

KonrakTHas paboTa Ipu NpoBeleHNN yUeOHBIX 3aHATHI (BCEro): 64 64
B Tom uucne:

3aHATHSA JIEKIIHOHHOTO THIIA 32 32
3aHATHSI CEMUHAPCKOTO TUIIA 32 32

3.3. O6bemM auCHUIUIMHBL (MOIYJisA) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyJaronmmxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl 0OyYaroumxcs c
nearoruaeckKuMu paboTHUKAMHU U (WIIH) JIUIIAMU, IPUBIIEKAEMBIMU K peau3aiiu
oOpa3oBaTenpHON TIpOrpaMMbl  HAa HWHBIX  YCIOBHSAX, TP IPOBEICHUU
MPOMEXYTOYHOM arTecTanuu coctanisieT 80 akageMrUIecKkux yaca (OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYAJIbHOMY YYEOHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00y4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET ObITh pealii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOM PabOThl 00YYaIOIIUXCSl C TEAArorMuecKuMU paOOTHUKAMU U (WJIHN)
JUIIAMH, TIPUBIIEKaEMbIMH K peau3alliid 00pa30BaTeIbHON MPOTrpaMMbl HA WHBIX
YCIIOBUSIX, TP MPOBEICHNUU TPOMEXKYTOUHON aTTECTAIIHH.

4. ConeprxaHue TUCIUIIIAHBI (MOTYJIs).

4.1. 3aHITHA JEKIUOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPAaTKOE COJEPKaHNE
/T

1 |BBenenue B pa3Be0UHbIN aHAIN3 JAHHBIX U POQIINPOBAHHE

PaccmarpuBaembie BOIPOCHL:

- KOHIIeNTyaJbHbIe OCHOBEI EDA 1 ero kputndeckas poib B KOHBeHepe MalIMHHOTO 00ydeHHS;
- MaTeMaTUYeCKUH anmapaT ¥ MporpaMMHBIE METOABI aBTOMATH3UPOBAHHOTO NMPO(UIMPOBAHUSL
MHOT'OMEPHBIX MaCCHBOB.

2 |llpupona mpoOMyIICHHBIX 3HAUYCHHH

PaCCManHBaGMLIC BOIPOCHI:

- KJ'IaCCI/I(l)I/IKaIII/IH MCXaHU3MOB BO3HUKHOBCHUS IIPOITYCKOB;

- MCTOJbI CTaTHUCTUYECKOM I/I,Z[CHTI/I(l)I/IKaIII/II/I THUIIA IMIPOITYCKOB B TPAHCIIOPTHLIX JaTaCCTaXx.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

OO0HapyxeHrne aHOMaJINil U BEIOPOCOB

PaccmarpuBaembie BOIIPOCHL:

- TEOPETUUECKUE OCHOBBI AETEKIMU BEIOPOCOB B OJHOMEPHBIX U MHOTOMEPHBIX PacIpe/ie/ICHHX;
- cnenu¢uKa IOUCKAa aHOMAIM{ B IOTOKAX TeJIEMETPUU U JaHHBIX C AATYMKOB HH(PPACTPYKTYPEL

CTpaTCFI/II/I HMITYyTallluH JaHHBIX

PaccmarprBaeMbIe BOIIPOCHL:

- QJITOPUTMBI 3AIIOJIHEHHUS IIPOITYCKOB M OLICHKA MX BJIMSHUS Ha CTATHCTUYECKUE CBOIMCTBA BHIOOPKH
- METOJIbl BOCCTAHOBJICHHSI LIEJIOCTHOCTH BPEMEHHBIX PSIIOB U IPOCTPAHCTBEHHBIX JTaHHBIX.

>

OO0paboTka 1rymMa 1 CTiaXHBaHUE CUTHAIIOB

PaccmarpuBaembie BOIIPOCHL:

- ME€TOAbl MAaTCMATHUYCCKOI'O Crijla>KMBaHUs U q)HHLTpaIII/II/I BBICOKOYAaCTOTHOT'O LIyMa;

- banaHc MCKIY COXpPAaHCHUEM ITOJIC3HOT'O CUTHAJIa U YJaJICHUEM apTe(l)aKTOB HU3MEPCHUA.

rpaMMaTI/IKa I‘pa(bI/IKOB 1 KOTHUTHUBHAA BU3YyaJIN3alUl

PaCCManI/IBaeMHe BOIPOCHI:

- IPUHIUIIBI KOTHUTUBHOT'O BOCIIPHUATHUA rpa(bnqecxoﬁ I/IH(i)OpMaLII/II/I 1 5THKa BU3yaJIn3aluu;
- BBI60p OIITUMAJIBHBIX THUIIOB Fpa(I)I/IKOB JJIA pCHICHUS aHAJIMTUYICCKUX 3aaad.

MHOroMepHbIi BU3YyaJIbHBIN aHAIN3

PaccmaTrpuBaeMble BOIIPOCHI:

- TUIIOJIOTHsl BU3YalIU3alui 1JI UCCIIEJOBAHMS PACIIPEIEIICHUN, B3aUMOCBSA3EH U KOMIIO3ULINIA;
- HHCTPYMEHThI HHTEPAaKTHBHOI'O UCCIIEA0BAHUs JaHHBIX B cpenie Jupyter.

Marematuueckuit alIapaTt KOppCIsIUOHHOI'O aHaJli3a
PaccmaTprBaeMble BOTIPOCH:

- MapaMeTPUYECKHE 1 HeTlapaMeTPUIECKIE MEPHI CBS3H;

- HHTEpIpeTanys K03(Q(HUIMEHTOB KOPPEISIUH U TPAHUIBI UX TPUMEHUMOCTH.

[IpoBepka CTaTUCTUYECKHUX TUIIOTES

PaccmarpuBaembie BOIIPOCHL:

- KoHUenuus p-value, noBepurenbHbie HHTEpBabl 1 omnOkH I u 11 poxa;

- IPUMEHEHHE KPUTEPUEB 3HAYMMOCTH JIJIsl CPAaBHEHUsI BRIOOPOK U OLleHKH 3 hexToB.

10

JloxxHEBIE KOppeJisinuU U CMCIINBAKOIINEC IICPEMCHHBIC

PaccmaTprBaemble BOIIPOCHI:

- (heHOMEH JI0XKHOW KOPPEIISIIMK ¥ METOJ(bI KOHTPOJISI CMEIINBAIOIINX (PAKTOPOB;

- pa3nume MeXy KOppeJIIIHOHHON 3aBHCUMOCTBIO M IPUYNHHO-CIIEACTBEHHON CBS3BIO.

11

TeopeTnyeckre OCHOBbI KOHCTPYUPOBAHHS MTPU3HAKOB

PaccmarpuBaembie BOIPOCHL:

- BIMSIHUE KaYyeCTBa MPU3HAKOB Ha 0000IIAIONIY 0 CIIOCOOHOCTh MOJIETIEN MallTMHHOTO O0YYEeHNUS;

- pOJIb TIPEIMETHOM 00JIaCTH M SKCIIEPTHBIX 3HAHUI B reHepanuu runotes s Feature Engineering.

12

FeHepauH;I MPHU3HAKOB U3 BPCMCHHBIX PAJ0B

PaCCManI/IBaeMBIe BOIPOCHI:

- MaTeMaTu4CeCKUe METOAbl CO3JIaHUA JIAaroOBbIX NMEPEMEHHBIX U CKOJIB3AIINX OKOHHBIX CTATUCTHUK;
- KOAUPOBAHUEC NUKIIMYCCKUX MATTEPHOB U CE30HHOCTU B TPAHCIOPTHBIX MpoOLECcCax.

13

W3BnedeHne Npu3HAKOB U3 MOIYCTPYKTYPUPOBAHHBIX TAHHBIX
PaccmarpuBaembie BOIPOCHL:

- METOJIBI TAPCHHTA W BEKTOPH3AINH BPEMEHHBIX METOK, JIOTOB U TEKCTOBBIX aTPHOYTOB;
- paboTa c reonpoCTpaHCTBEHHBIMH KOOPAWHATAMH M pacyeT AUCTAHIMOHHBIX METPHK.

14

ApPXUTEKTYpa NPeJOTBPALICHNS yTeUEK TaHHbBIX

PaCCMa’IpI/IBaGMBIe BOIPOCHI:

- maccmbnxaunﬂ YTCUCK JaHHbIX U UX BJIMAHNUC HA BAJIMAHOCTDb MOHGHGﬁ; - IAaTTCPHBbI 0e30I1acHOr0
pa36I/ICHI/IH JaHHBIX 1 TpaHC(bOpMaHHH IIPU3HAKOB BO BPECMCHHU.




/o

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

15

OT00p NPU3HAKOB U MYJIbTUKOJJIMHEAPHOCTD
PaccmarpuBaembie BOIIPOCHL:

- METOAbI OLICHKHU BA)KHOCTU MMPU3HAKOB 1 AJITOPUTMbL 0T6opa;

- AMarHoCTuKa MYJIbTUKOJUIMHCAPHOCTU U METOABI €€ YCTPAHCHU.

16

(DI/IHaJ'II/ISaI_II/IH MaTpUulbl IIPU3HAKOB U HHXKXCHCPHAA OTYECTHOCTD
PaccmaTpuBaemble BOTIPOCHI:

- IPUHINIBI CHIDKEHUS Pa3MEPHOCTH JAHHBIX M COXPaHEHHS HH()OPMATHBHOCTH;

- cTaHAAPTHI O(hOPMIICHHUS NTACTIOPTA AAHHBIX M 00ECIEUESHNS BOCTIPOM3BOANMOCTH KOJIA.

4.2. 3aHATHS CEMHUHAPCKOTO TUIIA.

JlaGopatopHbie pabOThI

n/o

HanmenoBanue mabopatopHbBIX paboT / KpaTKoe coJiep:KaHue

HpO(bI/IJ'II/IpOBaHI/IC " ayJUT Ka4eCTBa JaHHBIX

CTyZaeHT aHaJIM3UPYET CHIPOH MacCHB TEJIEMETPUUECKHUX JaHHBIX — BBISBIISET CTPYKTYpHbIC Ae(EKTHI 1
Ki1accuuuupyeT THITBI IpoIyckoB. Ha ocHOBe mpeaMeTHOl 00nacti opMHpYeTcs CTpaTerus
MEepBUYHOTO ayuTa KauecTBa AaraceTa. FITorom paboThl sIBISIETCS aHaIUTHUECKas 3aMCKa B OpUCHOM
nakere — P7-O¢uc i MoitOduc — ¢ onrcanreM BbISBICHHBIX aHOMaJIHNH.

ABTOMaTH3MpPOBAaHHOE MPO(UIMPOBAHNE TaTaceTa

CryzneHT 3arpy»aeT IOArOTOBICHHBIN Ha IMIPAaKTHYECKOM 3aHSATHH JataceT B cpexy Jupyter Notebook n
HMpUMEHseT ONOIMOTEKN aBTOMaTH3UPOBAHHOTO NpodumpoBanus. B nponecce paboTh reHepUpyIOTCS
CBOJIHBIC TaOIHIBI M 0a30BBIC paclpeneineHus A BepuUKanul pyqHOTo ayauTa. Pe3ynpTaTom ABisieTcs
MHTEPaKTUBHBIN XKypHaJ ¢ IEPBUYHBIM CPE30M KauecTBa JaHHBIX.

HpO@KTI/IpOBaHI/Ie KPUTCPUCB ITOUCKA aHOMaJIMK

CryzneHT uccnenyet (pU3NUeCcKre TpaHuIIbl OKa3aTesel TaTYMKOB U IPOSKTHPYET MaTeMaTHUeCKHe
KPHUTEPHUH JJIsI TOUCKA ITPyObIX BHIOPOCOB. Pa3pabareiBaeTcsi alropuT™ (GUIIbTPALMU aHOMAJIHI C yU4ETOM
MHEPLHOHHOCTH TPAHCIIOPTHBIX MPOLECCOB. MITOrOM CTAaHOBUTCS TEXHUUYECKOE 3a/JaHUE HA OUHCTKY
JIaHHBIX C 33JJaHHBIMH TOPOTOBBIMH 3HAYEHUSIMH.

[IporpammMHas ¢punbTpaiys BHIOPOCOB

CTyZneHT peannsyeT ClIpOeKTHPOBAHHbIE AJITOPUTMBI (DHIIBTPALIMH MIPU TIOMOIIM BEKTOPHBIX ONEparuii
NumPy u Pandas. B koze mpuMeHsitoTCs pa3indyHbie METObI — METOJ] MEXXKBAPTHIIBLHOTO pa3Maxa
M30JIUPYIOIIUH JIec — I yialeHus apTeakToB u3MepeHus. Pe3ynpTaToM paboTHI SBISETCS OYHMIICHHBIN
natadpeiM ¢ 3aQUKCUPOBAaHHBIMUA METKAMU YJIATE€HHBIX CTPOK.

Pa3paboTka cTpaTeruii HIMITyTalluy MPOITYCKOB

CTyZneHT aHaIM3UpyeT NPUPOY NPOIYIIEHHBIX 3HAU€HUH 1 BEIOMPAET ONTUMAJIbHBIC CTPATETHN
MMITyTallMH JUTS PAa3IMYHBIX TPYII Mpu3HaKkoB. [IpoekTupyercst cxema BOCCTaHOBJIEHHUSI BPEMEHHBIX PSJIOB
C y4ETOM C€30HHOCTHU U BHEIIHUX (PAKTOPOB — TAKUX KaK TeMIIepaTypa OKpYsKarollel cpeabl u
MHTEHCUBHOCTD JIBWKEHHA. [ITOroM SBJIsIeTCSl MaTpyIia COOTBETCTBUSI THIIOB ITPOITYCKOB M METOJIOB HX
3aII0JIHEHHUS.

Peanusanus koHBeliepa UMITyTaluu

CryIeHT mporpaMMHpPYeT BEIOpaHHBIE CTPATEr My UMITYTAIlMH, IPAMEHSS HHTEPIIOJSINIO U METOX K-
Oommkalmmx cocenei. Peanmusyercst koHBeiiep 00padOTKH MPOITYCKOB, COXPAHSIOMINI CTAaTHCTHYECKHE
CBOWCTBA UCXOIHOM BBEIOOPKH. Pe3ynpTaToM SBISIETCS MTOTHOCTHIO 3alIOJTHEHHBIN 1aTaceT 0e3
HPOMYIIEHHBIX 3HAYEHUH.

MaKeTI/IPOBaHI/Ie MHOTI'OMCPHOT'O BU3YaJIbHOI'O aHAJIM3a
CryzneHT hopMyJIMpYyEeT THIIOTE3bI O B3aUMOCBSI3HU LIEJIEBBIX METPHUK U (PAKTOPOB OKPYKAIOIIEH Cpebl.
PazpabarpiBaeTcst MakeT anb00OMa BU3yJIM3alni ISl IPOBEPKU STHX TMIIOTE3 C TOUYKH 3PEHHS




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

KOTHUTHBHOTO BOCHPHUATHS. TOrOM CIyXHT IeTanbHast CXeMa PacIoIOKEHUs rpauKoB 1 BeIOOpa
I[BETOBBIX MaJIUTP.

[TocTpoeHre MHOTOMEPHBIX BU3YaTH3allui

CTyIIeHT CTPOUT MHOTOMEPHBIC BH3YaIH3alluH MPH moMoInu oudmuorek Seaborn u Matplotlib cornmacuo
YTBEPKICHHOMY MakeTy. B Kojie HacTpanBarOTCs MapaMeTphl YUTACMOCTH M UHTEPAKTHUBHOCTH JIJIS
JICTAILHOT'O UCCIIEIOBAHMS pacrpeaencHuil. Pesynbrarom siBisercs Habop rpaduueckux aprehakTos,
MOATBEPKAIONIMX UM OMPOBEPTAOIIUX UCXOJHBIC THIOTE3bI.

HJIaHI/IpOBaHI/IC CTaTUCTUYCCKUX TCCTOB U ITPOBCPKHU I'MIIOTE3

CTyI[eHT TUTAHUPYET MMPOBEACHNUE CTATUCTUICCKUX TECTOB Ui OLICHKN 3HAYNMOCTHU BBIABIICHHBIX
BU3YaJIbHBIX 3aKOHOMepHOCTeI>‘I. HO)IGI/IpaIOTCﬂ MapaMeTpUICCKUC U HCMAPpaMECTPUICCKUC KPUTECPUU —
TaKHUC KaK KpI/ITepI/Iﬁ CTI:lO,HeHTa uIu MaHHa-YUTHU — C Y4€TOM HOPMAJIBHOCTU pacr[pez[eneHI/H‘/i
IMMPU3HAKOB. Wtorowm siBnsercs IMPOTOKOJI UCCICAOBAHUA C 3aJaHHBIMH YPOBHAMU 3HAYUMOCTH.

10

KOppGJ’I)II.[HOHHBIfI aHaJIM3 U CTaTUCTHUYCCKUEC TCCThI

CTyZneHT BEIYHCIIIET MAaTPHUIBI KOPPEIAUH 1 NPUMEHSIET CTaTUCTHIECKNE TecThl U3 Oubmmortexu SciPy. B
KOJIC pean3yeTcsi aBToMaTHIecKas (QHIbTPALMS JTOKHBIX KOPPEISAINNA 1 BU3yann3alys TEIUIOBBIX KapT
B3aUMOCBsI3el. Pe3ynbpraTom sBiIseTcs Tabna CTaTUCTHYECKH 3HAYMMBIX (DaKTOPOB, BIMAIOIINX HA
IETIEBYIO TEPEMEHHYIO.

11

IIpoekTupoBaHre KOHCTPYUPOBAHUS TPU3HAKOB

CTyZ[eHT HpOCKTI/IpyeT HOBBIC HpI/I3HaKI/I Ha OCHOBC CKOJIB3AIIUX OKOH U JIarOBbBIX nepeMeHHbe JJISA
HpeﬂI/IKTI/IBHOI‘/’I MOACIINU. P%paGaTbIBaeTCH cxema arperaum/l TeﬂeMeTpI/ILIeCKI/IX JAaHHBIX 3a pa3anH1>1e
BpEMEHHbIE HHTEpBaJIbl. IToroM siBnsiercsi cennguKanus reHepupyeMbIX NPU3HAKOB ¢ PU3HYECKUM
000CHOBAaHHEM MX IOJIE3HOCTH.

12

I'enepanus npu3HaKOB U3 BPEMEHHBIX PAIOB

CryzneHT mporpaMMHpyeT KOHBEHep reHepanny IIPU3HAKOB C UCTIOIb30BAHUEM I'PYNITHPOBOK M OKOHHBIX
¢ynkmii Pandas. B xozie cTporo KOHTpOIMpyeTcst OTCYTCTBHE yTE€UEK AAHHBIX U3 OyAyIIero — 3To
KPUTHYHO NPH PacueTe CKOJIB3AIINX CTATHCTHK. Pe3ynbTaToM ABIISETCS paclIMpeHHas MaTpuIia 0ObEeKTOB
C HOBBIMU MH(OPMAaTHBHBIMH CTOJIOLIAMH.

13

W3BrieueHne NPU3HAKOB U3 MOIyCTPYKTYPUPOBAHHBIX JAHHBIX

CTyIeHT aHATU3UPYyeT NOIYCTPYyKTYPUPOBAaHHBIE aTPUOYTHI U MMPOESKTUPYET METOABI U3BJICYEHHUS U3 HUX
YHCIIOBBIX MPU3HAKOB. Pa3zpabaThIBaroTcs alrOPUTMBI APCHHTA BPEMEHHBIX METOK M TEKCTOBBIX JIOTOB
omnOoK. MITorom cTaHoBUTCA KapTa NpeoOpa3oBaHKs HECTPYKTYPHPOBAHHBIX MOJIEH B YMCIOBBIE BEKTOPBI.

14

[TapcuHr 1 BekTOpHU3anys MOIXYCTPYKTYPUPOBAHHBIX ITOJIEHN

CryneHT peanusyeT (pyHKIIUH U3BICUCHUS IPU3HAKOB, IPIMEHSS PETYIISIPHBIC BRIPAKCHUS U METOIBI
MUKITMIECKOTO KOJUPOBAaHUS BpeMeHH. B koze popMupyeTcst OTACIBHEIH OJIOK TpaHCchopMaIuH,
WHTETPUPYEMBIN B 00N KOHBEWMEp MOArOTOBKH JIaHHBIX. Pe3ynbTaToM SIBJISETCS AaTaceT, 00OTalleHHbII
MPU3HAKAMU U3 JIOTHUECKUX U BPEMEHHBIX METOK.

15

OT60p IMPU3HAKOB U (I)I/IHaJ'II/BaL[I/IH nacropra JaHHbIX

CTyIeHT OlleHUBaeT N30BITOYHOCTh CKOHCTPYHUPOBAHHBIX IIPU3HAKOB U MPOEKTUPYET CTPATETHIO MX
¢unansHOTO 0TOOpPA. PazpabareiBaeTcst popMaT HHKEHEPHOTO MACTIOPTA AAHHBIX JUIS IepeJadl MaTpHLIbI
npuzHakoB ML-umxenepam. Itorom aBnsieTcs CTpyKTypa UTOTOBOIO OTYETa U KPUTEPUU
MYJIbTUKOJJINHEAPHOCTH.

16

OneHka BaXHOCTH MPU3HAKOB U SKCIIOPT MaTPHILIbI

CTyIeHT IpUMEHSET aITOPUTMBI OIIEHKH BaKHOCTH NMPU3HAKOB M BEIYUCIISIET GaKTOP HHOIAIUN
JUCTIepCHU I yaaineHus xyomnei. B xoge dopMupyercs duHAIBHEIN 1aTaceT U aBTOMaTHYECKH
TeHEePHPYETCs YePHOBHK MMAacHopTa JaHHBIX B (hopmare Markdown. Pe3ynbraTom siBiIsseTCsI TOTOBOE
opT(OIHNO ¢ BOCIIPOU3BOIUMBIM KOJIOM M HTOTOBOM MaTpHIEH st 00ydeHHs MOJEIH.

4.3. CamocrosiTenbHas paboTa 00y4daroIMuXCs.




Bun camocrosiTensHO#M paboThI

n/m
1 |U3yueHue peKkOMEHIOBAHHOM JIUTEPATYPHI.
2 |l[logroroBka Kk 1abopaTOpHBIM paboTaMm.
3 | IloaroroBka K MpOMEXYTOYHON aTTeCTALUH.
4 | IloarotoBka K TEKyLIEMY KOHTPOJIIO.

5. Ilepedenr wu3maHui,

OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

KOTOPBIC PCKOMCHAYCTCA HCIIOJIB30BATH IIPpHU

Python : yue6HO€ mocobue st By30B / C. A.
YepubimeB. — Mocksa : U3garensctBo FOpaiir,
2022. — 286 c. — (Bricmiee obpa3oBanne). — ISBN
978-5-534-14350-8. — TeKcT : 2JIeKTpOHHBII

11\/{(; bubmmorpaduyeckoe onucanue Mecro nocryna

1 | Makkunnuy, Y. Python u ananus nanasix / Y. JlaHb : 51€KTPOHHO-OMOIMOTEYHAS
MaKKHHHH ; IEPEBOJL C aHITIHICKOro A. A. cucrema. — URL:
CIMHKHHA. — 2-0€ U3JL., UCTIP. U 1011, — MOCKBa : https://e.lanbook.com/book/131721
JIMK TIpecc, 2020. — 540 c. — ISBN 978-5-97060- | (#ata obpamenus: 19.06.2026)
590-5. — TekcT : 2IeKTPOHHBIH

2 Hemmunosa, JI. A. Pa3BeqounbIil aHATN3 TAHHBIX. JlaHb : 3IEKTPOHHO-ONOIHOTEYHAS
Python : yuebHo-MeToaMuEcKOE Tocobue / JI. A. cucrema. — URL:
Jlemunosa. — Mocksa : PTY MUPDA, 2022 — https://e.lanbook.com/book/310970
Yacts | — 2022. — 107 c. — Teker : onektponnpii | (AaTa obpamenns: 19.06.2026)

3 ITanoB, M. A. AHanu3 JaHHBIX C HCIOJIb30BaHUEM JlaHb : 3IEKTPOHHO-OMOINOTCUHAS
A3bIKa TIporpammupoBanust Python : yueGHoe cucrema. — URL:
noco6ue / M. A. Ianos. — ExarepunGypr : YpI'dY, | hitps/e.lanbook.com/book/481577
2024. — 329 ¢. — TeKcT : 2eKTPOHHBIH (nata obpamenus: 19.06.2026)

4 Hemumona, JI. A. UHTeIIeKTYaIbHBIN aHATN3 JaHHBIX | JIaHb : 21eKTpOHHO-OMOIHOTE HAs
Ha a3bike Python : yue6HO-MeTouueckoe nmocobue / | cucrema. — URL:
JI. A. lemunioBa. — Mocksa : PTY MHUPDA, 2021. https://e.lanbook.com/book/218693
— 92 ¢. — TeKCT : HIEKTPOHHBIIT (naTa obpamenus: 19.06.2026)

5 I'py3nes, A. B. IIpenBaputenbHas moAroToBKa JlaHb : IEKTPOHHO-ONOIMOTEUHAS
nansbix B Python / A. B. I'pysnes. — Mocksa : IMK | cucrema. — URL:
IIpecc, 2023 — Tom 1 : MHCTPYMEHTHI 1 BaIHAALHS https://e.lanbook.com/book/314945
—2023.— 816 ¢. — ISBN 978-5-93700-156-6. — | (#ara obpamenns: 19.06.2026)
Tekcr : 27IeKTpOHHBIN

6 Xycnymmus, M. X. MeTtoasl 00paboTKu JaHHBIX : JlaHb : 3JIEKTPOHHO-OUOIMOTEYHAs
yuebHoe nocobue / M. X. Xycuymwmn. — Va : cucrema. — URL:
BI'TIY umenn M. Axmyimsr, 2024, — 92 ¢. — ISBN https://e.lanbook.com/book/498257
978-5-00251-045-0. — TeKCT : 2EKTPOHHBII (nata obpamenns: 19.06.2026)

7 epHbies, C. A. OCHOBBI TPOTPaMMHUPOBAHHMS Ha Obpa3oBarenbHas mathopma

IOpaiir [caiiT]. — URL:
https://urait.ru/bcode/496893 (nara
obpamenus: 19.06.2026)




6. IlepeueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JNaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAThCA TPU
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

OBC «Jlanpy — https://e.lanbook.com/

OopasoBarenbHas wiathopma «FHOpait» — https://urait.ru/

Pandas (oOpaboTka ¥ aHanM3 TaOJMYHBIX JaHHBIX) — OdunmransHas
nokymenTarusi. URL: https://pandas.pydata.org/docs/

NumPy (HayuyHble BBIUMCICHHUS W BEKTOpHbIE omepauuu) — OdunmanbHas
noxymenTarusi. URL: https:/numpy.org/doc/

Matplotlib (6a3oBas Bu3yanmzanus qaHHbIX ) — OurmanpHas JOKyMEHTAITHS.

URL.: https://matplotlib.org/stable/contents.htmi
Seaborn (cratuctuueckas Buzyanuzanus) — OduimaabHas JOKYMEHTAIIMS.
URL.: https://seaborn.pydata.org/

SciPy (cTatucTuueckue TeCThl M MaTeMaTHYCCKUE PyHKINHN ) — OduiinaibHas
nokyMmentarusi. URL: https://docs.scipy.org/doc/scipy/

Scikit-learn (amroputmbl 0TOOpa MPHU3HAKOB M OIEHKU BaxxHOCTH) — API

Reference. URL.: https://scikit-learn.org/stable/api/index.html

7. llepedyeHb  JUIIEH3UOHHOTO U  CBOOOJHO  PacCIpOCTPaHSIEMOIo
IpPOrpaMMHOT0 OOecredeHusi, B TOM YHCIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHUSI TUCIUTLTUHBI (MOYJIs).

Omnepanuonnsie cucteMbl — Astra Linux Special Edition / ALT Linux / PE/]
OC.

Oducubie maketsl — P7-Oduc / MoitOduc CrangapTHbIil (17151 TOATOTOBKH
otuetoB u npe3enTaruii mo 'OCT).

Cpena paspabotku — Anaconda Distribution, Jupyter Notebook / JupyterLab,
VS Code Community Edition / VSCodium.

Texnonornueckuii crek MU u Data Science — Python 3.10+, Pandas, NumPy,
SciPy, Matplotlib, Seaborn, Plotly, Scikit-learn, CatBoost (pa3paboTka SIHnekca),
ydata-profiling.

Pa6ota ¢ API u cersmu — Postman / Hoppscotch, curl.

CYBJl — PostgreSQL / Postgres Pro (B peectpe IO P®), pacmupenue
PostGIS, SQL.ite.

8. OmnmucaHue MaTepUaJIbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYJIIO).



YyeOHble ayIUTOpUM JUIsl MPOBEACHUS YUYEOHBIX 3aHSATUN, OCHAILEHHBIE
KOMITHIOTEPHOU TEXHUKON ¥ HabOpamMu TEeMOHCTPAIMOHHOTO 000pYA0BaHMUS.

Jnst mabopaTOpHBIX 3aHSITUH — HAJIWYUME MEPCOHATBHBIX KOMIIBIOTEPOB
BBIYMCIUTEIBLHOIO KJacca.

9. ®opma nMpoMeKYTOUHOU aTTeCTaIUU:

DK3ameH B 5 ceMecTpe.

10. OueHouHbIE MaTEPHUAIIBI.

OHCHO‘IHLIE? MaTCpuaiibl, IPUMCHACMBIC IIPpU ITPOBCACHUU HpOMG)KYTO‘IHOﬁ

aTTecTaluy, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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