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1. HamMeHoBaHHe IMCIHUILINHBI

«MamuHHOe 00y4YeHue»

2. IlepeyeHb IUIAHHPYEMBIX Pe3yJbTATOB OCBOEHHS 00pa30BaTeJbHOI

nporpamMmMbl (IepedeHb KOMIIETEHIUI) € YKa3aHHEM WHIMKATOPOB UX

AOCTURKCHUA U IVIAHUPYEMBIX PE3YJIbTATOB oﬁyqunﬂ o ATMCUOMIIJINHE

Kon HanmenoBanme NuaukaTopsl Pe3yabTarsl 00yyenust (yMeHHs
KOMIIEe | KOMIIeTEeHI[UH AOCTHKEHUS U 3HAHHMA), COOTHECEeHHbIe ¢
TeHIHU KOMIIeTEeHIIUHN HHAUKATOPAMH AOCTHKEHUSI
" KOMIIeTeHIIH
IKH-2 | Crioco6GeH ¢ JlemoHCTpHUpYyeT 3HATD: OCHOBHbBIE
IIOMOILIBIO 3HaHUE 0a30BBIX | MaTeMaTUYECKUE MOJIEIIN,
MaTeMaTu4ecKou MaTeMaTUYeCKUX IpUMEHSIEMbIE B  QJITOPUTMAaX
MOJIEJIN PeIIaTh MOJEIIEH, MAaIIMHHOTO O0Y4YeHUs
IIOCTABJIEHH YO NPUMEHSAEMBIX B | YMETDb: npumeHATs aJIrOpUTMBbI
TEOPETUYECKYIO WM | Pa3JIMYHBIX MalIMHHOTO oOyueHuss Ui
MIPUKJIATHYIO MPEAMETHBIX pElIeHUs] NPAKTUYECKUX 3a7ad B
3a1auy, o0nacTsx. Ppa3INYHBIX MPEAMETHBIX
peanu3oBbIBast o0acTax
QJIITOPUTM PELIEHHs | AanTupyer u | 3HATD: MaTeMaTU4YECKHe
B BUJIE MPUMEHSET OCHOBBI AJTOPUTMOB YHCIEHHON
IIPOTPaMMHOI0 CYILIECTBYIOIIIHE ONTUMU3ALHAH MoZeIIen
MOZYJIst MaTeMaTUYeCKHe MAIIMHHOTO 00Y4YeHUsI, OCHOBHbBIE
MOJEIN JUTSL | aJITOPUTMBI O0y4YeHHUs U moadoopa
pereHus rUunepnapaMeTpoB Mojenen
IIOCTaBJIICHHOU YMETDb: npumeHATbh METOABI
MPUKJIATHOMN Wi | 00y4eHus u noadopa
TEOPETHYECKOU TUIIEPIIAPAMETPOB Il PELICHUs
3a/1auu. NPUKIAIHBIX 33]1a4 U3 Pa3InYHbIX
oOnacrei
Bnaneer 3HATD: METOJI0JIOTUEN
METOA0JIOTHEN MIPOBEACHUS HWHTEJUIEKTYaJIbHOTIO
MaTeMaTU4eCKOoro aHaJIM3a JIaHHBIX M MAalIMHHOTO
MOJICIIUPOBAHUS 1T | OOyUYeHUS,
pelieHus YMETDb: nonyuyats BanugHbIE U
MpoECCHOHANIBHBIX | pOOACTHBIC OIICHKH
3azay. PEe3yIbTaTUBHOCTU IIPOBEIEHHOIO
aHalIM3a W MOJCIHMPOBAaHUA U
Jnenartb M3 HUX ~ 3HAYUMBbIE
TIPUKJIATHBIE BBIBOJIBI




3. MecTO AUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

Jucnumimaa «MammunHoe oOyueHue» OTHOCUTCS K
OoOwenpodecCHOHaTbHOMY LMKIY JUCUUIUIMH 1O HaNpaBiICHUIO MOATOTOBKH
01.03.02 - Ilpuknagnas matematuka U uHpopmatuka, OIl «Ananus
JAHHBIX).

N3yuenune nucuumiviabl « MalmmmHHOE 00y4eHUE) OCHOBBIBACTCS HA CyMME
3HAHUM, MOJYUYCHHBIX NPU U3YUYEHUU JAUCHUIIIUHBI « AJITOPUTMBI U CTPYKTYPBI
naHHBIX B si3bike Pythony, “Ananu3 manubeix” nubo “Teopust BeposaTHOCTEH U
MareMarudeckass  cratuctuka’,  “MHocTpaHHbIl  s3bIK,  “JIMCKpeTHas
mMaTemaTHka”. [l u3ydeHus JaHHOW TUCIUIUIMHBI CTYACHT JOJDKEH 00JanaTh
0a30BBIMM  3HAHUSIMU B 001acTd WHGOPMAIIMOHHBIX TEXHOJIOTHMH U

POrpaMMUPOBAHMSI, HABBIKAMHU TPOTrpPaMMHUPOBAaHMS Ha si3bike Python.

4. O0beM TUCHUILVIMHBI(MOAYJISI) B 32YeTHBIX €IMHULIAX U B aKAAeMHYEeCKUX
yacax ¢ BblJeJieHHeM 00beMa ayJAUTOPHON (JIeKIMH, CEMHUHAPbI) H

CaMOCTOAATE/IbHOM Pa00THI 00y4alOLIUXCH

Bun yae6HO# paboThI 1O Bceero Cemectp 3 Cemectp 4
JTUCIIUATIIINHE (B 3.e. M Hacax) (B yacax) (B wacax)
OO01ast TPY10€MKOCTh 8/288 144 144
AUCUMILUIMHBI (B TOM YHCJ/Ie (KypcoBOii MPOEKT
KYPCOBO# IPOEKT) 24 gaca)
Konumaxkmmuan paboma- 100 50 50
Ayoumopmnuie 3anamus
Jlexun 32 16 16
CeMuHaphl, IPaKTHYECKUE 3aHATUS 68 34 34
Camocmosmenvnas paboma 188 94 94
Bun tekymiero KOHTpoJIs Konrtponbnas | KoHtposbHas -
pabota pabota

By npomexyTO4YHOM aTTecTalun 3ader, HK3aMeH 3a4eT JK3aMeH




5. Conepxkanve QTUCHMIUIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMaM (pa3jesiam)
TUCHMILUIMHBI ¢ YKa3aHHMeM UX 00beMOB (B aKaJeMHYeCKHUX 4acax) U BUIOB

Y4eOHbIX 3aHATHI

5.1. ConeprxkaHue TUCHMILIIMHBI

Tema 1. BBenenue B MAalIMHHOE 00y4eHUE

OcHOBHBIE TIOHATHS MamUMHHOTO OOydeHusi. CBsi3b C  JAPYTUMH
qucuuIimHaMu. KOHTEKCT MalllMHHOTO OOy4YeHHUs Kak JUMCUMILIMHBL - aHaJIu3
JaHHBIX U MCKYCCTBEHHbIM wuHTeIeKT. Cdepbl NpUMEHEHUs MAaIIUHHOTO
oOyueHusi. Tunel 3ajja4 MalIMHHOTO OOy4eHMs - OOydeHHE C ydyuTeaeM U Oe3
yuntens. CTpyKTypa JaHHBIX IJis MAallMHHOTO oOydeHus. THCTpyMeHTalbHbIe
CpeICTBa MalIMHHOTO 00y4yeHus. [loHsTHEe MOAETN MAIIMHHOTO O0yYEHUS.

Tema 2. Perpeccus

IlocranoBka 3amaum perpeccun. JIMHEHHass perpeccus ¢  OJHOU
nepeMeHHON - (YHKIUS THUNOTE3bl, (YHKIMS OMIMOKH, METON TPaTUEHTHOTO
cnycka. Perpeccusi ¢ HECKOJIBKMUMU NIEPEMEHHBIMH - MHO>KECTBEHHAs! JINHEWHAS
perpeccus, HOpManM3auus  [PU3HAKOB, IOJMHOMMAJIBHAs  PErpeCcCHsl.
[IpakTyeckoe MOCTPOEHUE PErPECCHUU - 3arpy3ka U IPEACTABICHHUE JIAHHBIX,
peanu3zanus MeTo/1a TpaJueHTHOrO CITyCKa, OIIEHKa KaueCTBa PErpeccuu, noaoop
CKOPOCTH 00y4eHHs, 3HAKOMCTBO ¢ OnbimoTekoit sklearn.

Tema 3. Knaccnpuxauus

[TocTanoBKa 3aauu KjiacCHU(PHUKAIMU KaK 3aJa4d MAIIMHHOTO OOy4YeHUsl.
Otnuumns ot 3amaun perpeccud. CTpPyKTypa HaHHBIX ISl KiacCU(DHUKAIMH.
Jloructuyeckas perpeccus - GyHKIHUS THUIOTE3bl, TPAHUIA TPUHITUS PELICHUH,
GyHKIMS OMMOKM JIOTHCTUYECKOM perpeccuu, TpaJueHTHBIA CHYyCK MJis
JIOTUCTUYECKON perpeccru, MHOTOKIJIacCOBas KilacCUu(PUKalus, alropuTM “oauH

IIPOTUB BCEX .



Tema 4. MeToabl 00y4eHHUS ¢ yUHTEJIEM

YHUBEpCANBbHOCTh METOAOB OOYYEHHS C yduTeleM, o0Ias MmoCcTaHOBKa
3aiauu. JInHelHbIe MOJICNH - JIMHEWHAS U JIOTUCTUYECKasl PETPECCUU - KaK eNHA
Mozenb. llonuHoMuanbHbie MOENH. MeToa OMOpPHBIX BEKTOPOB, sjapa -
JUHEWHOoe, rayccoBo, apyrue. [lepuentpon. JlepeBbs pemenuii. K ommxaitmmx
coceneil. HauBnast OaiiecoBckasi Mojienb. JJOCTOMHCTBA M HEIOCTAaTKU Pa3HBIX
TUTIOB MOJIETIEH, WX CpaBHHUTEIbHAs XapaKTEPHUCTHKA, MPUMEHHUMOCTb.
[Ipumenenue »TUX MO SISl pelieHus 3a/1ay KiacCu(UKAIUU U perpecCHi.

Tema 5. /InarnocTuka cucTeM MAIIMHHOIO 00y4eHUs

Metpuku 5>(QQGEKTUBHOCTH MAIIMHHOTO OOYYEHUsi - CpaBHEHUE C
byakuusimu  ommOku. Tunuunble MeTpuku SG(HEKTUBHOCTH ISl MOJeNen
perpeccun - MAE, MSE, RMSE, MSLE, MAPE u npyrue. Merpuku
3¢ dEeKTUBHOCTH T MOJIeNel Kiaccudukaruu - accuracy, precision, recall, F1,
ROC, PR u npyrue. HemooOyuenue u nepeodyuenue. [Ipodiema bias-variance.
Ornenka cioxxHoctd Mozeiaen. O6o0maromas crmocoOHOCTh MOJEJIEH, TECTOBBIN
HaOop, KpuBbie oOydeHHs. MeTonbl OOpHOBI C HENO- U TMepeodydeHUEM.
Perynspuzanus. 3agadya BpiOOpa MOAEIH - KPOCC-BAIMIAIINS, THIIEPIIAPAMETPHI
MOJiesIeH, TTOUCK 0 CETKE, BaTUJAlMOHHBINA Ha0oP.

Tema 6. IIpeaBapuresibHbI aHAIN3 U 00pa00OTKA TaHHBIX

COop maHHBIX AJi1 MOJieeil OOy4YeHHs ¢ YUUTENIEM - pesiiuoHHas (popma
JAHHBIX, TIOHSTUE YHMCTHIX JAHHBIX, OIIEHKAa MCTOYHUKOB M OOBHEMOB JaHHBIX.
OnucatenbHblii  (peaBapUTENbHBIN) aHanmu3 gaHHbix (EDA) -  anamus
pEeNpPEe3eHTaTUBHOCTH,  IIKalbl W THUIBI,  BH3yalu3amus, Ipodsiema
HECOATAHCUPOBAHHOCTH, OOHApYXEHUE KOPPEIAlUid, aHOMAJIUA B JIaHHBIX.
OuwncTka u mpeoOpa3oBaHKEe TAHHBIX - YAAICHHUE JINITHUX TPU3HAKOB, yIaJICHHUC
HEIOKa3aTeJIbHBIX 00BbEKTOB, 3aMI0JTHEHNE OTCYTCTBYIOIIUX 3HAUCHUH, CO3/IaHNE
CypporaTHBIX MPU3HAKOB, TMpeoOpa3oBaHHWe IIIKaj, BOCIPOU3BOJAUMOCTD

HpCO6paSOBaHI/IH JaHHBIX.



Tema 7. 3agaun o0yueHus 0e3 yuureist

3ajaya KiacTepu3ali - IIOCTAaHOBKA 3aJayd, CTPYKTypa JaTacera,
pesynabTaT W uHTepnperaums. Metonq K cpennux - dopmanuzanus,
rurnepnapamMeTpsl, IpUMEHUMOCTD. [pyrue meto bl kinactepusanuu - DBSCAN,
uepapxuueckas, arjoMepaTHBHas KiacTepu3anus. 3afada OOHApYKEHHs
aHoManui. 3ajgaya TMOHWKEHHS Pa3MEPHOCTH - METOJ TJIaBHBIX KOMIIOHEHT,
METO/1 HE3aBUCHUMBIX KOMIOHEHT. O0yUYeHHE ¢ OJKPEIICHHEM.

Tema 8. IIpakTHyeckoe HCHOJb30BaHME MOJAeJed MAIIMHHOTO
00y4eHuUs

CroxacTHUeCKUI M MaKeTHBIM TpagueHTHBIA ciycK. OTOOp MPU3HAKOB.
YactuyHoe oOyuyeHue ¢ yduTeneM. AHCaMOIMpPOBaHHE MOJENEW - OErTHHT,
OyctuHr, cTakuHr, ciaydainsiii jec, XGBoost, CatBoost. Konpeliepuzanus
MozeNied MalmMHHOrO 00y4deHusi. OCHOBHBIE 3Tamlbl MPOEKTa MO MAIIUHHOMY
oOyueHuto. Busyanuzauus, UHTEpHpeTalnns, MPEACTABICHUE U  aHaJIU3
pe3yNbTaTOB MalIMHHOrO 00y4yeHus. PaGota ¢ pa3HbIMM TUNAMHU JIaHHBIX -

npeodpazoBanue rpadudeckoit HOOPMAIIMK, METOIBI BEKTOPH3AIIMK TEKCTA.

5.2. Y4yeOHO-TEMATHYECKUH MJIAH

TpyaoemkocTh B yacax
®opmbl
KonrakTHas padora-
HaumenoBanue CamocT | Tekyuiero
Ne AyauTopHasi paéora
TeMbl (pa3aesia) 05ITeJIbH | KOHTPOJIS
n/n Bcero CeMuHapsl,
AUCHUTLTHHBI O6mas, asi ycneBaem
Jlexnnu MPAKTUYECKHUE
B T.4.. pabora OCTH
3aHSTHS
1 |BBeneHue B ompoc,
oOyueHue naboparop
HBIX paboT
2 |Perpeccus orpoc,
36 10 2 8 26 | !PoBepKa
naboparop
HBIX paboT
3 |Kmaccudukamms 36 6 ) 4 30 ompoc,
IIPOBEpKa




nabopaTtop
HBIX paboT
MeTto1b1 00yueHuUs ¢ ompoc,
yuuTeIeM 36 16 6 10 20 poBepKa
naboparop
HBIX padoT
Jnarnocruka OIIpoc,
CUCTEM MalIMHHOIO 36 20 8 12 16 poBepKa
o0y4yeHHs naboparop
HBIX padoT
[IpenBaputenbHbIH ompoc,
aHam3 1 00paboTKa 36 18 6 12 18 MpOBEpKa
JAHHBIX naboparop
HBIX paboT
3anaun 00ydeHus orpoc,
0e3 yuurens 36 12 4 8 24 MpOBEpKa
nabopartop
HBIX paboT
IIpakTrueckoe
orpoc,
UCIIOJIb30BaHUE DOBEDKA
Moieneit 36 12 2 10 24 POBEP
nabopaTtop
MAaIIMHHOTO
HBIX padoT
o0y4deHus
CornacHo
yueOHOMY
B nenom no TJIaHY:
H 288 100 32 68 188 Y
JTUCIUTLTNHE KOHTPOJIb
Hast
pabota
Hroro B % 35 32 68 65
5.3. Conep:kaHue CeMMHAPOB, MPAKTHYECKUX 3AHATHIH
HaumenoBanue | Ilepeyens  BONpocoB s OOCY:XKIECHHSl  HA Dopmbl
TeM (pPa3aesioB) | CEMHMHAPCKUX, NMPAKTHYECKUX 3aHATHUSAX, NpoBeIeHNs
AUCHUILTUHBI peKoMeHJyeMble HCTOYHHUKH U3 pas3genoB 8,9 3aHATHIA
(Yka3piBaeTcsi pas3aeJ MW TOPSIAKOBBI  HoOMep
HCTOYHHUKA)
Beenenue Bxonnoii koHTposb. HM3yueHue TtexHosormyeckoro | Pemenue 51
MalInHHOE CTeKa aHajgu3a JaHHBIX, TTOCTPOCHHOTO Ha 0ase s3bIKa | 00CYXKICHUE
oOyueHue MPOrPaMMHUPOBAHHUS Python. 3HaKOMCTBO c | 3amau
oubimoTexkamu numpy, pandas, matplotlib.
BrimonHnenue 3agaHusi Mo MPOCTOMY CTaTHCTUYECKOMY
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aHaIM3y JaHHBIX HWHCTPYMCHTAJIBHBIMH CpPCIACTBAMU,

BKJTIOYAIOIIEMY MIPOIBUHYTOE BJIaJICHUE
COOTBETCTBYIOIIMMHU UHCTPYMEHTAMHU.
[1-3]
Perpeccus ITocTpoenue MOJIEIIN perpeccun MeronoM | Pemenue
IPaJUEHTHOIO CIyCKa CBOMMH PYKaMH. 3HAaKOMCTBO C | 0OCYyXIeHUE
OCHOBaMHU OOYUYCHHSI TAPAMETPOB MOJICIIH. 3aja4
[ToctpoeHnre Mojenu MHOKECTBEHHOM perpeccuu
cBonmu pykamu. [loctpoenue Moenu OMOINOTEYHBIMU
cpeactBamu. CpaBHEHHE PE3yJIbTaTOB.
Peanuzanus Moaenu perpeccuu Ha mpumepe, OJIM3KOM K
peanbHOMY  (matacer  boston).  HMHrtepmpetarus
pe3yabTATOB MOJCTHPOBAHUSI.
[1-3]
Knaccudukanus Peamuzanus monmenu kimaccuukanuu (Joructudeckoit | Pemenwne
perpeccuy) CBOMMH pyKaMu HamojoOue IuHEHHON | 0OcyxaeHue
perpeccun. Mcrnosnb3oBanne OMOTMOTSYHBIX PYHKIMA. | 33134
[1-3]
Metoastl oOyuenus c| [loctpoenne wmonenu kinaccupukanuu Ha TPOCTHIX | Pemienue
yauTeNneM naHHbIX. [locTpoeHne HECKOMBPKUX MOJIETIECH, CpaBHEHHE | 0OCYKICHHE
ux 3G HEeKTUBHOCTH. 3a/1a4
[Toctpoerne Momenu Ha  CIOXKHBIX JaHHBIX C
HEIMHEWHBIMH U cJa0biMH 3aBUCHUMOCTAMHU. OleHKa
3¢h(PEeKTUBHOCTH, BEIOOP MOJIEIH.
[TocTpoeHne MoJen Perpeccuy Ha CIIOKHBIX JaHHBIX.
[Toctpoerne pa3HBIX THIIOB perpeccopoB. OreHka
3¢ (HEeKTUBHOCTH, BBIOOP MOJIEIH.
BoinonHenue KOHTPOJIBLHOM PabOTHI.
[1-3]
Jnarnocruka Ouenka »¢dexTuBHOCTH MoOjenu perpeccun ¢ | Pemenue
CHCTEM MAIIMHHOTO| MOMOLIbIO PAa3HBIX METPHUK. o0cyxJieHne
oOyueHus Onenka 3pQeKTUBHOCTH KJIACCU(PUKALNUU C MOMOLIBIO | 3a]a4
pasHbIXx  MeTpuk. IlocTpoeHue  AMAarHOCTMYECKHX
kpuBbIX (PR, ROC) myis 6unapHoii kiaccuukanuu.
JluarHocTuka HeIO-M  IMepeodydyeHuss B MOJENH
kinaccupukanuu. [loctpoeHne KpUBBIX OOydYeHHsS, WX
uHTepnpeTanys. TecToBbIi HAOOP JaHHBIX
JleMoHCTpanuss HEOOXOIUMOCTH  KpPOCC-BaJIHAINH.
Hcnonb30BaHue  KpPOCC-BAMAMPOBAHHBIX  OLIEHOK
Ka4ecTBa MOICIIH.
JleMoHCTpanuss ~ ONTUMM3AllMKM  TUIEPHAPAMETPOB
MOJIENTH, MCIIOJIb30BaHUE BATMIAIIMOHHOTO HA0Opa IS
BbIOOpa Mojenu. [louMck Mozenu OT MpOCTHIX K
CJIO’KHBIM.
[1-3]
[Ipensaputensupiii | COOp M MHTErpalus JAaHHBIX M3 Pa3HbIX UCTOYHUKOB. | Perienue
aHanu3 U 00padoTka| OCHOBHBIC YHCIEHHBIE XapaKkTEPUCTHUKHU JaTracera, | 0OCyKIeHue
TAHHBIX aHaJIU3 HA YUCTOTY. 3ama4
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Hopmanuzanus IPU3HAKOB u 3aIl0JIHEHNE
OTCYTCTBYIOIIMX  3HAQUE€HUH HAa  HUCKYCCTBEHHOM
npuMepe.

[IpeoOpazoBaHne  KaTeropualbHbIX IMPU3HAKOB B
YHCJICHHBIE.

KpaTtkuil ajroputM aHamusa [aHHBIX Ha peajbHOM
npumepe. MHTeprperaus pe3yabTaToB.

OTO60p ¥ WHXUHUPUHI TPU3HAKOB HA IPUMEDE,
MpUOJIMKEHHOM K peabHOMY (J1aTacer titanic).

[1-3]

3amaun  0OydeHUs
0e3 yuurens

Pemienne 3amaum kimactepuzalMd Ha HCKYCCTBEHHBIX
nanHbix. Meron K-cpennux. MeTton nokTs.
OO6HapyXeHrHe aHOMAJIMK HAa MCKYCCTBEHHBIX JAHHBIX.
ObnapyxeHue aHOMaJIU KaK 3agada
MIPEABAPUTEIILHOTO aHAN3a JIAHHBIX.

[ToHmxeHnne pasMepHOCTH HAa UCKYCCTBEHHBIX JAHHBIX.
WNuTtepnperanus pezynbrara. IloHM>KEHNE pa3MEpHOCTH
JUTSL BU3yaJIN3alliu JaHHBIX.

[1-3]

Pemenue

o0cyXIeHNE

3aga4

IIpakTnueckoe
HCIOJIb30BaHUE
Mozenen
MAIIMHHOTO
oOyueHus

Hcnonp3oBaHMEe  TPOCTBIX  aHcaMOJed  Mojenei.
OnrtuMu3anus runeprnapaMmeTpoB MoJIeTeH.
Buzyanuszanus, uHTEpnpeTanuss W NpPEACTaBICHUE
PE3yJIbTaTOB MAIIMHHOTO O0YYEHUS UCXOJIs U3 OM3Hec-
3a/1a4u MOJAEIIUPOBAHUA.

[TocTpoeHne kKoHBelepa MallIMHHOTO 00y4€eHuSI.
[Toctpoenue  Monmenu  Kiaccu(UKAMM  TEKCTOB.
3HaKOMCTBO C pa3HbIMH METOJAaMHU BEKTOPHU3AIHH
TEKCTOB.

[TocTpoenne momenu kiaccuukanuu HU300paKEeHUH.
[IpencraBienne n300paxeHUl B BII€ BEKTOPA.

[1-3]

Pemenune

o0CyXKCHHE

3a1a4

6. IlepeueHb y4eOHO-METOAUYECKOT0 oO0ecriedeHHs JJsi CAMOCTOSTEIbLHOI
padoThI 00Yy4aOUIUXCH MO TMCIHUIINHE

6.1. IlepeueHb BONPOCOB, OTBOAUMBIX HAa CAMOCTOSITEJIbHOE OCBOCHHE

AUCHMILUIMHBI, POPMBI BHEAYAUTOPHOI CAMOCTOATEIbHON PA00THI

HaunmenoBanue
TeM (pa3aesioB)
JUCHHUILIHHBI

IlepeyeHb BOPOCOB, 0OTBOAMMBIX HA

DopMbl

CaMOCTOSITeTLHOE OCBOEHHE BHeayINTOPHOMI

padoTshI

CAMOCTOATEIbLHOM

Bsenenue B
MAaIllMHHOE

N3yuenne ucropuu MamuHHOrO oOydyeHus kak | Pabora ¢ yuyeOHoii
JWCLUUIUIMHEL, CBSA3M C JPYTMMM OOJACTSAMH | JIMTEPATypOM.

Paz6op
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oOydeHue

3HAHMSL.
N3ydenne 6a30BbIX OMOIMOTEK aHAN3a TAHHBIX
Ha sI3bIKe mporpammupoBanus Python - numpy,

BOIIPOCOB o TEME
3aHATUSI.  BbINOJIHEHUE
NOMAIIHUX 3aJaHuil K

pandas, matplotlib o ouImanbHON | KaXIOMY 3aHITHIO.
JOKyMEHTAIuU (IIpy HEOOXOIMMOCTH ).

Perpeccus 3HAaKOMCTBO C HOPMHpPOBaHMEM JaHHBIX, | Pabota ¢ ydeOHOH

QIalITUBHON CKOPOCTBIO OOy4YeHHMs B pY4YHOH | nmuTeparypoil.  Pas3bop
peanu3alnuy MeTo/1a TPaJAMeHTHOTO CITYCKa. BOIPOCOB IO  TeMe
Bekropuszauuss ~ BBIYKCIECHHM B MOJIEN | 3aHATUSA.  BbIogHeHue
MHOKECTBEHHOM perpeccuu. lcnonp3oBaHue | JOMAIIHUX —3aJaHUM K
MHOKECTBEHHOM PErpecCuu JJisi MOJICIUPOBAHUS | KAKIOMY 3aHSTHIO.
MOJIMHOMHUANIBHBIX MPU3HAKOB U HEJIMHEHWHBIX
3aBUCUMOCTEN (KOpPEeHb, DJKCIIOHEHTAa, CHHYC,
norapudm, o0paTHas MPOMOPIUOHATBHOCTD).
Busyanu3zanus ICXOIHBIX TAHHBIX U PE3YJIbTATOB
MOJICJIMPOBAHUS B pealbHOM ciy4yae. AHaIU3 U
MIPE/ICTABJIICHUE PE3yJIbTaTOB MOJCIUPOBAHUS U
coBepuieHre rmpeackazanusa. CraTHCTHYECKUN
aHaJIN3 JJOCTOBEPHOCTH MPEICKa3aHUS.

Knaccudukanms Peanuzanus anropurma “oguH mpoTuB Bcex. | Pabota C yueOHOI
Onenka  3(QQGEKTUBHOCTH  KJIaCCU(UKAIMU. | JINTEPATYPOH. Pa36op
CpaBHeHuE IBYX peallu3aluid. BOIPOCOB IO  TeMe

3aHATHSA.  BbIonHeHue

JOMAIIHUX 3a,I[aHI/II>’I K
KaXXJ10MYy 3aHATHIO.

Metoasl 00yuenus ¢ | Busyanuzanus pesynpraToB Kiaccudukanuu. | Pabota ¢ yueGHOI
yuuTeNneM ITocTpoenue 51 aHau3 oT4eTa OT | IUTEpaTypoil. Paz6op
KJIacCU(pUKaLIUU. BOIIPOCOB [0 TeMe
Ornenka ckopocTd OOydeHHUs U pabOThl pa3HbIX | 3aHATHUA.  BelnmonHeHue
MoOJieJied MAaIIMHHOTO O0y4YeHWs Ha OOJIBIIOM | JOMAIIHUX 3aJaHui K
00beMe JaHHBIX. KaXIO0MY 3aHATHIO.
Busyanuzanus pe3ynbTatoB  Kiaccuukanuw,
UHTEPIIPETALMSL  IOJIYYEHHBIX  PE3YJIbTaTOB.
CoBepiieHne MNpeAcKa3aHusd U OLEHKa ero
HaJIe)KHOCTH.
Jlnarnoctuka ABTOMaTH3aIMs TOCTPOSHUS MOJIENH U roficueTa | Pabota ¢ ydeOHOM
CHCTeM MallMHHOro | BhIOpaHHBIX MeTpuk. IlocTpoenue cBoaHoro | nureparypoil.  Pas3bop
06yHeHHs oTyeTa. BOIIPOCOB IO  TeMe
ObocHoBanmne BbIOOpa MeTpUK 3(PeKTUBHOCTH | 3aHATHUA.  BbimonHeHue
MCXOS U3 MOCTABJICHHOM 3a/1aun. Bu3yanuzanus | IOMalllHUX 3aJaHUul K

JTUATHOCTHYECKUX KPHUBBIX ISl MHOXKECTBEHHOU
KJIacCU(PUKAIIIH.
Hcnonp30BaHue pEryNsIpU30BaHHBIX MOJENeH -

ridge, lasso, elastic net. JlemoHcTpamnus
NO3UTUBHOTO  BIMSHHUS  peryisipu3allud  Ha
TOYHOCTH MOJICIIH.

[Toctpoenue U poGacTHas OLICHKA

3 PeKTUBHOCTH MOJIENH HA JAHHBIX, OJM3KHUX K

KaXXJI0MY 3aHATHUIO.
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peanbHbIM. M crionb30BaHne KpOCcC-BaTUAAIINH.
[Toctpoenne Mozxenu U €€ MOCIEAyoLas
ontummzanus. IloctpoeHune psga MOPOCTHIX
MoOJIeJIeH, TMarHOCTHKA U BBIOOp Kjlacca MOJENH,
ONTUMM3AIIMS U OIICHKA KaueCTBa.

[IpenBaputenbHbIN
aHanu3 1 0opaboTka
TaHHBIX

AHanu3 pacrpeneieHusl Kaxaoro arpubyra u
CBSI3b C LIEJIEBOM ITIEpeMEHHON. Busyanuzamusi.
Ouenka BIMSHUS HOpMaIMU3AlMKM IPU3HAKOB Ha

Ka4eCcTBO o0Oy4eHusl. 3amonHeHne
OTCYTCTBYIOIIIMX  3HAYEHHH HA  peajbHOM
npuMepe.

['pynnupoBka  JaHHBIX W MPOJABHHYTHIC
AJITOPUTMBI PCIIKAJIUPOBAHUA.

[TonHBIA ~ QJTOPUTM  aHAIW3a JAHHBIX Ha
pearbHOM TpuMepe. AHaIW3 BIUSHUA Ha
MOJICTTUPOBAHHE.

ANTopuTMHYECKH OTOOp MPU3HAKOB, OTOOP MO
UTOTr'aM OLIEHKU Ba)KHOCTH MPU3HAKOB 10 UTOr'aM
IIOCTPOEHHUS MTPOCTHIX MOJEIIEH.

Pab6oTa c
JIUTEPATypPON.
BOITPOCOB

y4aeOHOH

Pa36op
(0} TEME
3aHgATHsA.  BbBImoJHEeHUE
JOMAaIllHUX 3aJaHuil K
KaXJ0MY 3aHATHIO.

3amaun 00y4ueHUs
0e3 yuurens

Pemenne 3agaum KiacTepu3aluy Ha PEATbHBIX
JnaHHbIX. IHTEepnpeTanus pe3yibrara.
OOHapy)XeHue aHOMaJMil B peajbHbIX JaHHBIX.
WuTepnperanust pe3yabTaToB.

[TonmxeHne pa3MEepHOCTH IS 3a7a4l CHUKEHUS
o0bema naHHbIX. [[OHMKEHHE pa3MEPHOCTH Kak
VHXVUHUPUHT IIPU3HAKOB.

Pab6oTa c
JIUTEPATypPOMl.
BOIIPOCOB (0] TEME
3aHgaTHA.  BreImoigHeHHe
JIOMAaIllHUX 3aJaHuil K
KaXJ0MY 3aHSATHIO.

yueOHOU
Pa36op

IIpaxTueckoe
HCIIOIb30BaHUE
MoJielIed
MaIIMHHOTO
oOy4eHust

Crnoxaele ancamMOmu wMoxaenen - XGBoost,
CatBoost. OnrtuMuzanus TuUIlEpIapaMeETPOB,
BBIOOP MOJIEIH.

Hcnonp30BaHue pa3IMYHBIX TUIIOB TpaduKy,
uHporpapuku IS ONTUMAJILHOTO
NPECTAaBICHUS PE3YIIBTATOB MOJICIIUPOBAHUSI.
3HaKOMCTBO C pa3HBIMH 3aJadyaMH 00pabOTKU
TEKCTa - pyOpUKamus, TepeBOJl, aHAIU3
TOHAJIBHOCTH, T€HEepaLHsL.

3HaKOMCTBO C pa3HBIMH 3aJadyaMH aHalu3a
u3o0pakeHnit - uAeHTH(UKanus O00BEKTa,
0oOHapyXeHHE 00BhEKTa, paclio3HaBaHHUE OOBEKTA.

PabGora c
JUTEPaTypOU.
BOIIPOCOB o TEME
3aHgATHA.  BreImoigHeHUe
JIOMAaIllHUX 3aJaHuil K
KaXJ0MY 3aHSATHIO.

yueOHOI
Pa360p
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6.2. IlepeyeHb BONMPOCOB, 3aJaHUI, TeM JJIA NMOATOTOBKH K TeKyIIEeMY

KOHTPOJII0

Ilpumepot 3a0anuit 0131 KORMPOALHOU PAdOMbL

1. 3arpy3uTth BcTpoeHHbIH B 6ubmmoTeKy sklearn natacet “Upuckr”. Onucath
OCHOBHBIE KOJIMYECTBEHHBIE XapaKTEPUCTUKHU JaTaceTa. BusyanuzupoBarthb
pacnpeneseHue  KaXxJoro  Ipu3HaKa, BXOJAIIEro B JaTacerT.
Busyanu3upoBarb COBMECTHOE pacHpeleieHre KaxJoro IMpU3HAKa U
ueneBord nepeMeHHoW. Crenate BBIBOJ O JMHEHHOH pa3fgeIuMOCTH
KJIACCOB.

2. 3arpy3utb BCTpoeHHBbIH B Oubmuoreky sklearn maracer “Upucor”.
[TocTpouts MoOAENb MHapHOM KIAaCCUPUKAIMU KAXKIOrO TMpU3HAKA U
1eneBoil nepeMeHHo. OueHUTb MEeTpUKU 3PQPEKTUBHOCTH YEThIPEX
Mozenel kinaccudukanuu. Crenarb BBIBOJ O 3HAYMMOCTU KaXJIOTrO
MpU3HaKa JJIsl KJIacCU(UKAIUU.

3. 3arpy3uth BcTpoeHHbIN B Onbmmoteky sklearn maracet “Upucer”. Onucarthb
OCHOBHBIEC KOJIMYECTBEHHBIE XapaKTEPUCTUKU jgaTtaceta. I[locTpouTh
MOJelb KiacCu(UKaMM OOBEKTOB IO BCEM YETHIPEM MpPU3HAKAM,
UCNOJIB3YsSl  METOJX  JepeBbeB  pemeHud. [loctpouts otuer o
KJ1accuUKaIiu, OLICHUTh OCHOBHBIE METPUKH KJIACCU(UKAIIUU - TIOJTHOTY,
TOYHOCTh,  F-merpuky. Cpaenatb  BbBOA 00  3(p(EKTUBHOCTH
KJ1accu(ukaImu.

4. 3arpy3uTh BCTpOCHHbIN B OnbmoTeky sklearn natacet “Upucer”’. Onucath
OCHOBHBIE KOJIMYECTBEHHBIC XapaKTEPUCTUKU jgaTtaceta. I[locTpouTh
MOJENb KiacCUpUKAMK OOBEKTOB TIO BCEM YETHIpEM NpH3HAKaM,
UCIIONIb3Ysl METOJ JIoTHUCTUYecKoW perpeccud. [locTpouth oOTYeT O
KJ1accu(uKaIym, OIeHUTh OCHOBHBIE METPUKHU KIacCU(BUKAITUH - TIOTHOTY,
TOYHOCTh,  F-merpuky. Cpaenatb  BbBOA 00  3(p(EKTUBHOCTH

KJIaCCU(pUKAIUH.
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3arpy3uTh BCTpOEHHBIN B 0nbimoTeky sklearn naracer “Upucer”. Onucarb
OCHOBHBIE KOJMYECTBEHHbIC XapaKTEpUCTUKU JnartaceTa. [locTpouTsh
MoOzeNb KiaccupUKalMu OOBEKTOB IO BCEM YETHIPEM IPU3HAKaM,
UCIIONIb3Ysl  METOJl ONOpHBIX  BekTopoB. IlocTpouth oTHeT O
KJIaCCU(UKAILIMHU, OLICHUTh OCHOBHBIE METPHUKH KJIACCU(UKALIUY - TIOJTHOTY,
TOYHOCTh,  F-merpuky. Cpaenatb  BbBOA 00 3¢ (HEKTUBHOCTH
KJ1accu(uKaImm.

3arpy3uTh BCTPOCHHBIN B OnOroTeKy sklearn gatacer “Upucer”. Onucatb
OCHOBHBIEC KOJIMYECTBEHHBIC XapaKTEepUCTUKU JaTtaceta. I[locTpouTh
MOJIeTh KJIacCH(PHUKAIMU OOBEKTOB MO BCEM YETHIpEM MPHU3HAKAM,
UCIOJIB3Ysl METOJ MHOTOCIOMHOro mnepuentpoHa. Iloctpouts oTder o
KJIaCCU(UKAIINH, OLICHUTh OCHOBHBIE METPHUKH KJIACCU(PUKALINH - TIOTHOTY,
TOYHOCTh,  F-merpuky. Cpaenatb  BbIBOA 00  3(p(EKTUBHOCTH
KJ1accu(ukanuu.

3arpy3uTh BCTpPOEHHbIM B Oubnunoreky sklearn partacetr “Upuckr’.
[Toctpouts Momens kiaccuukanuu OOBEKTOB IO BCEM YETHIPEM
MpU3HaKaM, UCIOJIb3Ysl 000U MeToa Kiaccupukamu. OnTUMU3UPOBATDH
rUrneprnapaMeTpbl MOICTH MpY MTOMOIIIH MOUCKa 1o ceTke. Caenarh BEIBO
00 ynydieHun 3hPEeKTUBHOCTH KI1acCU(DUKAIUY.

3arpy3uTh BCTpPOEHHbIH B Oubnunoreky sklearn partacer “Upuchr’.
[Toctpouts Momens kiaccuukauu OOBEKTOB IO BCEM YETHIPEM
MpU3HaKaM, UCTIONB3Ys 1000 MeTon. OneHuTh 3PHEeKTUBHOCTh MOJIEIH
NPy TIOMOIIM TEePEeKpecTHON mpoBepku (Kpocc-Banuaaruu). CrenaThb
BBIBOJ 00 2((HEeKTUBHOCTH KIaCCU(PUKAIIHH.

3arpy3uTh BCTpOEHHbIM B Oubnunoreky sklearn partacetr “Upuchr”.
[ToHM3UTH Pa3MEPHOCTH JaTaceTa 10 ABYX U3MEpEeHUN. BusyanusupoBatb
NOJTyYMBIIUICS HAOOP JAHHBIX YUUTHIBAs 3HAUCHUE LIETICBOM ITEpEMEHHOM.

Cnenatb BBIBOJI O JIMHEHHON pa3/IeTMMOCTH KJIACCOB.

13



10.3arpy3uTh BcTpoeHHBIH B Onbmnoreky sklearn natacer “bocron”. Onucathb
OCHOBHbBIE KOJIMYECTBEHHbBIC XapaKTePUCTUKH JaTacera.
OxapakTepu30BaTh MIKATY U3MEPEHUS KaKJIOro Mpu3Haka (B IIKAJIbI,
MUHUMAJIbHOE, MAaKCHUMaJbHOE 3HA4YCHHE, KOJIMYECTBO 3HAYCHUIN).
Busyanu3upoBatb COBMECTHOE pacHpeesieHHe KaXJ0ro Mpu3HaKa u
neneBoil nepemeHHoi. CrnenaTh BHIBOJ O 3HAUMMOCTH KaXI0T0 MpU3HAKA
JUTSL PETPECCHH.

11.3arpy3uth BcTpoeHHBIM B Oubmmoreky sklearn mparacer “bocron”.
[Toctpouts MoJenb MHOXKECTBEHHOM perpeccun. OLIEHUTh METPUKU
s dextuBHOCTH perpeccur. Cpaenath BbIBOA 00 3h(PEKTUBHOCTH
HOJTyYUBIIEHCS MOJIEIH.

12.3arpy3uts BcTpoeHHBI B Oubmumoreky sklearn maracer “bocton”.
[TocTpouth MOAENHs perpeccur MO BCEM MPHU3HAKAM, WCIOJB3Yys JH000M
MeTon perpeccud. ONTUMU3UPOBATH TUIEpIApaMETPbl MOJEIU TpU
noMoIM Toucka 1o cerke. Crenarb BbIBOA 00  YIy4IICHUU
3¢ (HEKTUBHOCTH PETPECCHH.

13.3arpy3uth BcTpoeHHBI B Oubmmoreky sklearn partacer “bocTon”.
[TocTpouth MOAENH perpeccur MO BCEM TMPHU3HAKaM, WCIOJIB3Ys JHO00M
mMeTol. OueHuth 3)HEKTUBHOCTh MOJENU MPU MOMOIIU MEPEKPECTHON
npoBepku (Kpocc-Banuaauuu). CrenaTe BbIBOA 00 3(DPEKTUBHOCTH
perpeccuu.

14.3arpy3uths BcTpoeHHbI B Oubmmoreky sklearn nmaracer “bocton”.
[ToHM3UTH Pa3MEPHOCTH IaTACETa 10 ABYX U3MEpEeHUN. BusyanusupoBarb
MOJTyYMBIIUICS HAOOP JAHHBIX YUUTHIBAsk 3HAUCHUE LI€TIEBOM MIEpEMEHHOM.
CnenaTb BBIBOJI.

15.3arpy3uth BcTpoeHHBIM B OuOmmuoreky sklearn partacer “Iludpsr’.
[Toctpoutrs Momenb KiaccUpUKAUKU OOBEKTOB, HCHOJIB3Ys] METO.

MHOTOCJIOMHOTO INEpUucCIITpoOHaA. HOCTpOI/ITB OTYECT O KJIaCCI/I(I)I/IKaHI/II/I,
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OLICHUTh OCHOBHBIE METPHUKHU KJIacCU(PHUKAIUU - MOJHOTY, TOYHOCTb, F-
MeTpuky. Caenatsb BbIBOJ 00 3((EKTUBHOCTH Ki1acCU(DUKAIINH.

16.3arpy3uth BcTpoeHHBIM B OuOmmuoreky sklearn partacer “Iludpsr”.
[TocTpouTs MOnENb KIaccu(pUKAIMU 00BEKTOB, UCIOJB3YS JII0O0H METO
knaccupukanmu. ONTUMU3MPOBATh THIEpPHAPAMETPHl  MOJEIH  TpU
nomMomy Tnoucka 1o cerke. Craenmarb BbIBOJ 00  yIy4IlIEHUU
3¢ (HEKTUBHOCTH KIacCU(UKAITUH.

17.3arpy3uth BcTpoeHHBIM B OuOmmoreky sklearn matacer “Iludpsr”.
[Toctpouts Mozenpb Kiaccu(puKaluu 00ObEKTOB, UCHOJIB3YS OO0 METOI.
Otnenuth 3QGEeKTUBHOCTH MOJICIH TPU MTOMOIIHU MTEPEKPECTHON MPOBEPKHU
(xpocc-Banmuaanuu). Caenarb BbIBOA 00 3P hEeKTUBHOCTH KiTaCCUPUKAIIUU.

18.3arpy3uts BcTpoeHHBIM B Oubmmorexy sklearn maracer “Lludpsr”.
[ToHM3HUTH pa3sMEpPHOCTH JaTaceTa 10 ABYX M3MEpeHui. BusyanuzupoBathb
MOJIYYMBIINICS HA0OP TaHHBIX YUYUTHIBAsI 3HAUCHUE 1IEJICBOM TEPEMEHHOM.

Cnenatp BbIBOJ O JIMHEMHOW Pa3AEIMMOCTH KJIaCCOB.

Ilpumepnas memamuka Kypcoeoii padomot

1. JleCKpUNTUBHBIN aHAIN3 YMCIEHHOTO HabOpa JIaHHBIX C UCIIOJIb30BAaHUEM

TEXHOJIOTUM BU3YyaAJIU3aLUU.

2. JIeCKpUNITUBHBIN  aHaMM3  KaTeropuajdbHOro Habopa JaHHBIX C

HUCHOJIb30BAHUEM TEXHOJIOTUU BU3YyaJIN3alluu.

3. JleckpunTUBHBINA aHAIN3 CMEIIAHHOTO HA00pa JAHHBIX C UCTIOJIb30BAaHUEM

TEXHOJIOTUM BU3YyaJW3allUU.
4. CpaBHEHHE METOJIOB PETPECCUU Ha pEeaIbHBIX HA00Opax JaHHBIX.

5. CpaBHeHHE METOJI0B KJIacCU(PUKALIMU HA PealIbHbIX HAaO0Opax JaHHBIX.
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HpCI[BapI/ITeJII)HHﬁ dHAJIN3 JAaHHBIX WU IIOCTPOCHHC

IMPU3HAKOB

00pabOTKu (PUHAHCOBOM M SKOHOMHUYECKON HH(POPMAIIH.

HpCI[BapI/ITeJII)HHﬁ dHAJIN3 JAaHHBIX WU IIOCTPOCHHC

paciio3HaBaHus 1oJjioca.

HpCI[BapI/ITeJII)HHﬁ dHAJIN3 JAaHHBIX WU IIOCTPOCHHC

paciio3HaBaHusd TCKCTA.

HpGIIBapI/ITGJIBHHﬁ dHaJIN3 JAaHHBIX WM IIOCTPOCHHC

pacrno3HaBaHus 00BEKTOB Ha (oTorpadumu.

10.ITpeaBapuTenbHbIN aHATN3 JAHHBIX U MOCTPOCHHE

cokaTusi THGOpPMAIIIH.

11.ITpenBapuTeNbHBIA aHATU3 JAHHBIX U MOCTPOCHHE

ITIOBBIMICHUA Ka4C€CTBA 1/1306pa>1<eHH171.

12.TlpenBaputenbHblid aHATN3 JAHHBIX U TMIOCTPOCHHE

I/II[eHTI/I(bI/IKaI_[I/II/I JIMYHOCTH IIO I'0JIOCY.

13.IlpenBaputenbHblii aHATN3 JAHHBIX U TIOCTPOCHHE

UJISHTH(PUKAIINY JIMIHOCTH 110 N300paKEHHUIO.

14 .TTpenBapuTeNbHbINA aHAIU3 JAHHBIX U MOCTPOCHHE

00pabOTKH TEKCTOB HAa €CTECTBEHHBIX S3bIKAX.

15.1TpeaBapuTeNbHBIN aHATN3 JAHHBIX U MOCTPOCHHE

MAaIlIMHHOTO TIEpPEeBO/IA.

16.IIpeaBapuTenbHbIN aHATN3 JAHHBIX U TIOCTPOCHHE

pacino3HaBaHHA TEMbI TCKCTA.

17.1lpenBaputenbHbli aHATU3 HAHHBIX U MOCTPOCHUE

HOpMaJIM3alru CJIOB TCKCTA.
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IMPHU3HAKOB

IMIPU3HAKOB

IIPHU3HAKOB

IIPU3HAKOB

IIPU3HAKOB
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IIPU3HAKOB

IPU3HAKOB

MIPU3HAKOB

MIPU3HAKOB

B

3aJadax

3aJadax

3aJadax

3aJavdax

3aJavdax

3aJadax

3aadax

3aadax

3aadax

3azadax

3aJadax

3aJadax



18.HpC,Z[BapI/ITeJII>Hblﬁ dHAJIN3 JAaHHBIX W IOCTPOCHHUC IIPU3HAKOB B 3aJadax

WU3BJICUCHUS 3HAHUM U3 AyJANOdaHHBIX.

19.HpC,Z[BapI/ITeJII>Hblﬁ dHAJIN3 JAaHHBbIX W IMOCTPOCHHC IMPU3HAKOB B 3aJadax

MCHHHHHCKOﬁ JUAarHOCTHUKU.

ZO.HpCI[BapI/ITeJII)HHﬁ dHAJIN3 JAaHHBbIX W IMOCTPOCHHC IMPU3HAKOB B 3aJadax

WU3BJICUCHUS 3HAHUM U3 BUACOJAaHHBIX.

Kpumepuu 6annonoii oyenxu paznuunvix Gopm mexkyueco KOHmMpOs
YCNesaemMocmu  cooepicamcs 68  COOMBEemCmeyIowuUx  MemooudyeckKux
pexkomenoayusax Jlenapmamenma auanu3a OAHHGIX U MAWUHHO20 O0OVYeHUs

Dakynvmema UHGOPMAYUOHHBIX MEXHOIO2UN U AHATU3A OONLUIUX OAHHDIX.

7. @OH/ OLIEHOYHBIX CPEACTB AJI MPOBEIeHUS NPOMEKYTOYHOM aTTecTAluU

00y4arIMXCcs M0 JUCUUIITIMHE

[lepeueHb KOMIETEHIMN C YKa3aHUEM HHJUKATOPOB UX JOCTUXKEHUS B
MPOIIeCCe OCBOCHHUS 00pa30BaTEIbLHON MPOrpaMMbl COAEPKUTCS B pasiese 2.
«IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB OCBOCHHS 00pPa30BaTeJbLHOM
NnporpaMmbl (mepevyeHb KOMIETEHIMI) ¢ yKa3aHHEM HHIMKATOPOB HX

JAOCTHKCHUA U IVIAHUPYEMBIX PE3YyJabTaTOB oﬁyqumI 0 AMCIMIIJINHE)>.

TunoBbie KOHTPOJIbHBbIE 32JaHUA WM HHbIE MATEPUAJIbI,
Heo0XoaMMBbIe VISl OUEHKH HHAUKATOPOB I0CTUKEHHUSI KOMIIETEHIU,
YMEHHMH ¥ 3HAHUH

HaumenoBanne | HaumenoBanme Pe3yabTaThl 00yueHust TunoBbie KOHTPOJIbLHbIE
KOMIIeTEHIIN U HHIMKATOPOB (yMenusi W 3HaHusA), 3agaHus
HOCTHKEHHSA COOTHECeHHbIe c
KOMIIeTeHIIM U HHIMKATOpaMH
AOCTHUKEHUS
KOMIIETCHIINH
MKH-2 JleMoHCTpupyeT 3HATD: OCHOBHBIE | 3arpy3uTh BCTPOEHHBI B
Criocoben c | 3HaHHe 0a30BBIX | MaTeMaTHUYECKUE MojenH, | OubnnoTeky sklearn maracer
TTOMOIUIBIO MaTeMaTUYECKUX MIPUMEHSIEMbIE B | “bocton”. [locTpouTsh MOIETH
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MaTeMaTHYECKON
MOJIEJIN  PEeIIaTh
[IOCTaBJICHHYIO
TEOPETUYECKYIO
WIH TPUKIATHYIO
3ajgaqy,
peann30BbIBast
ITOPUTM
pelieHuss B BUIE
IIPOTPaMMHOI'0
MOJYJISI

MoJIeJIeH, NrOpUTMax MAIIWHHOTO | MHOXXECTBEHHOH pPerpeccu.
TIPUMEHSIEMBIX B | oOyueHus OneHnTh METPHUKH
Pa3TMIHBIX YMETb: TIPUMEHSATE | 3Q(PEKTUBHOCTH  PETPECCHH.
MPEeIMETHBIX anropuTMbl  MamuHHOTO | CrenaTsb BBIBOJ] 00
00acTsIX. oOyuyenust ansi pemieHus | 3pQPEeKTUBHOCTH
NPAaKTUYECKUX 3a7ad B | [OJyUIMBIIEHCS MOZICIH.
Pa3IMYHBIX MPEIMETHBIX
o0macTsix Jloructuueckasi perpeccusi B
3a/1adax KIacCH(PUKAIINH.
Anantupyer u | 3BHATD: 3arpy3ute BCTpPOEHHBIH B
MpUMEHSIET MaTeMaTH4YecKre OCHOBBHI | Oubmuoteky sklearn nmatacer
CYILIECTBYIOILINE anroput™MoB yucieHHol | “Tludpsr”. [Toctpouts
MaTeMaTHYECKHE ONTUMM3ALUU  MOJENEH | MOJeNb KIaccupuKanuu
MOJIEJIN JUISL PEUICHUs | MalIMHHOTO  00y4YeHwus, | OOBEKTOB, MCHOIB3Ys JIIOOOH
MOCTaBJICHHON OCHOBHBIC  alTOPUTMBI | METOJ KIIacCU(pHUKAINH.
MIPHUKJIaTHON wi | o0ydenuss wu moabopa | ONTUMU3HPOBATH
TEOPETUIECKOM THIIEPIIapaMeTPOB THIIEpIIapaMeTpsl MOJIENTU
3aJauu. Mojenei Opd TOMOINM IOMCKA IO
YMETb: npuMeHsTh | cetke. Craemate BBIBOI 00
METOJBI  OOYyYeHHsS U | YAydlIleHHH 3(PPeKTUBHOCTH
noxoopa KJIACCU(UKAIUH.
THIIEPIIAPaMETPOB ISt
pelieHns — NPHUKIAAHBIX | MeTos IrpaiueHTHOro CIycKa
334a4 U3  PA3IMYHBIX | U1  [apHOM  JHHEHHOU
obmacreii perpeccuy.
Bnaneer 3HATDb: wmetononorueii | OCHOBHBIE STAIbl MPOEKTA 11O
METOAOJIOTHEH MIPOBEIEHUS MAaIIMHHOMY O00Y4EHHIO.
MaTeMaTHYECKOTO WHTEJUIEKTYaIbHOTO
MOJICIIMPOBAHMSL  JJIS | aHaIM3a  JaHHeIX W | [lepekpecTHas npoBepKa
penreHus MAIIMHHOTO O0YYEHHUS, (xpocc-Banmumanys).
podecCHOHANBHBIX YMETb: nonyvats | Haznauenue, cxema paboTHI.
3ajad. BaUJHBIE W POOAaCTHBIE

OLIEHKH
Pe3yIbTaTUBHOCTH
MIPOBEJICHHOTO aHAN3a U
MOJICIIUPOBAHUS U JENATh
us3 HHUX 3HAYUMBIE
MIPUKJIAHBIC BEIBOJIBI

Ilpumeput npakmuko-opueHmupoeannvlx (CUMYAUUOHHBIX 3A0AHUIL)

[IpakTrueckass 4yacTh NpPEACTaBIAET COOOM 3anauyy MO aHAJIU3y KOHKPETHOIO

naracerta. s kaxxmoro 3amanus OyaeT He0OX0UMO:

1. 3arpy3uts garacet B Python.

2. Onucatb HAOOP JAHHBIX U pElIAEMYIO 3ajauy.

3. BbaenuTs 11e51eByI0 IEPEMEHHYIO U (PaKTOPHBIE TEPEMEHHBIE.
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4, YnanuTe HEHY)XHBIE JaHHBIC, MPOAHATH3UPOBATH OTCYTCTBYIOIIHE
3HAYCHHUS.

5. IIpoKOMMEHTHPOBATh KOJIMYECTBECHHBIE TTApaMETPHI 1aTaceTa.

6. Pa30uth BEIOOPKY Ha 00Y4YarOIIyIO U TECTOBYIO.

7. Pabota mo BapuaHTaMm.
Bapuant 1. Ouncrtka TaHHBIX U 00y4eHUE MOJIETIEH.

JlaHHBIN BapuaHT npesnonaraet GOKyCUpOBKY Ha 00yUYE€HUH HECKOJIbKUX BHUIOB
Mojenelt o0yueHust ¢ yuuteneM. B 3aBucuMocTH OT Habopa JaHHBIX, MOXKET
nmpeanojaratbesi 3agada kinaccupukanuu u perpeccud. Heobxomammo mocre
MUHUMAJILHOM MTOATOTOBKH JlaTaceTa K 00y4eHHIO0 00YYUTh HECKOJIBKO MOJIENEH

Y CPaBHUTH UX 3()PEKTUBHOCTb.
Bapuanrt 2. OnucarenbHbIi aHAIW3 U BU3YyalIU3alus JaHHBIX.

JanHblil BapuaHT mpezamnosaraet (GOKyCHUpPOBKY Ha HUCCIAEJOBAHUM MAHHBIX U
BU3yanu3auuu. [lpyu pemieHnn 3TOoro BapuaHTa CleayeT MPOBECTH KaK MOXKHO
Oonee TOAPOOHBIN ONMUCATENBHBIM aHAW3 JIaHHBIX C HCIIOJIb30BAaHUEM
MAaKCHMAaJIbHOT'O CIIEKTpa CPEeACTB Budyanusanuu. [lpm stoMm cienyer nenartb

3HAYMMbIE BBIBOABI 00 OOHAPYKEHHBIX B JaHHBIX 3aKOHOMEPHOCTSIX.
Bapuanrt 3. [TocTpoeHue MoJiesid U ONITUMU3ALIMS TUIIEpIIapaMeTPOB.

Jlanublii BapuaHT mnpeanosiaraeT (OKYCHPOBKY Ha MpOLECcce YIy4YIIEeHUS
s dexTuBHOCTH MOieH 00ydeHus ¢ yuuteneMm. CTyeHTY clielyeT NOATOTOBUTD
naTaceT K 00y4eHHI0, OOYyYUTh OJIHY U3 MOJENIEH C YUUTENIEM CO 3HAYCHHUSIMU
rUIepnapaMeTpoB 10 yMOJIYaHHUIO, MOIY4YUTh 3HaueHue s pexkruBHocTu. [locie
ATOr0 BPYYHYIO WJIM aBTOMAaTHYECKHU MOJ0OpaTh 3HAYEHUs TUIEpIapaMETPOB

TaKUM 00pa3oM, 4TOOBI TTOJIYIUTh MAKCUMATLHBIN MPUPOCT I)PEKTUBHOCTH.

Bapuanrt 4. Bei0op npu3HaKos.
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JlanHblil BapuaHT mpennonaraer (OKyCHpPOBKY Ha YIYYIIEHUH MOJAEIU MyTeM
BBO/Ia HOBBIX ITPU3HAKOB B MOJieJb. ClielyeT MOArOTOBUTh MOJEIb K O0YUEHHUIO,
OoOy4HTh MOJIEh U 3a(DUKCUPOBATh HAYAJIBHBIN YpOoBeHb 3(HEKTUBHOCTH. 3aTeM
CJIEIyEeT UCCIIEIOBATh BIMSHUE UCKITIOYEHUS CYIIECTBYIONIUX U BBEICHHS HOBBIX
IpU3HAKOB B MoJIenb Ha 3¢ (dekTuBHOCTh. Kak BapHaHT MOXKHO paccMaTpUBaTh
BBEJICHHE  TMOJIMHOMHUAJIBHBIX  mpu3HakoB. CremyeT  CTpeMUTbCad K

MaKCHMaJIbHOMY YBETHYECHUIO () (PEKTUBHOCTH MOJICIH.

Bapuanrt 5. MccnenoBanue BiausiHUSL 00yueHus 6e3 yuutesns Ha 3QPeKTUBHOCTD

oOyueHus.

JlanHbIN BapuaHT mpenrnosaraeT (OKyCUPOBKY Ha MCIIONb30BAaHUM METOJOB
oOyuenust Oe3 yuuTeNns JUisl YCKOPEHUS WIM MOBBIIIEHUS 3()QPEKTUBHOCTU
oOyueHust ¢ yuurenem. Cieqyer MOATOTOBUTh MOJENb K 0Oy4eHHI0, 0Oy4UThH
MOJIeJIb U 3a(PUKCUPOBATh HAYAJIbHBIA YPOBEHb 3P(HEKTUBHOCTH. 3aTE€M CIIEIYET
nonpoOoBaTh NPUMEHUTh MOHMKEHHE Pa3MEPHOCTH, OOHAPYKEHHE aHOMAaJIUN
WM KJacTepu3aluio (B 000 KOMOMHAIMK) IS TpaHC(HOpMaIUKd UCXOIHOTO
naracetra. B xoHie paboThl ClieayeT celiaTh 3HAYMMBIN BBIBOJ] 00 M3MEHEHUH
cKOpocTU U 3 (HEKTUBHOCTH OOYUCHHUSI C YUUTEIIEM.

Ilpumepnuie 6onpocwt 0131 NOO20MOBKU K 3auemy

1. Tlonsitue mammHHOrO 00yuYeHusa. OTAMYME MAIIMHHOTO OOYYEHHS OT
JIPYTuX 00yacTel mporpaMMUPOBAHHUS.

2. Knmaccudpukammst 3amau mammaHOro oOydenus. [Ipumepsr 3amau w3
Pa3IUYHBIX KJIACCOB.

3. OcHOBHbBIEC MOHATHS MAIIMHHOTO OOy4YeHHs: HAObOpa JAaHHBIX, OOBEKTHI,

pPU3HAKH, aTPUOYTHI, MOJIEIH, TAPAMETPHI.

CTpyKTypa U IpeICTaBICHUE JAaHHBIX JUIsI MAIIIMHHOTO 00YYEHUSI.

HNHcTpyMeHTaNIbHBIE CPEICTBA MAIIMHHOTO O0YICHHUS.

33,[[8,‘1& perpecCcuu: MOCTaHOBKA, MAaTEMATHYCCKas q)OpMaJII/ISaHI/ISI.

N o o &

Merton rpalueHTHOrO CIyCcKa JUIs TapHOM JIMHEWHOW PErPECCUM.
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8. Tlonstue PpyHKIIMU OMIMOKK: TpeOOBAHUS, UCIIOIB30BAHUE, TPUMEPHI.

9. MHOXeCTBEHHAs U HEJIMHEHHAS PETPECCUM.

10.Hopmanu3zaius npu3HaKkoB B 3a/1a4ax perpeccum.

11.3anava knaccudukanuu: MOCTaHOBKA, MaTeMaTU4ecKas popMaan3aius.

12.MeTon rpalueHTHOTO CITyCKa TS 3a7a49 KJIacCU(PUKAIINH.

13.JIoructuyeckas perpeccus B 3aja4ax KiaccupuKaIuu.

14 MHOXEeCTBEHHAsI 1 MHOTOKJIAcCOBasi Kiaccupukanus. AJTOPUTM “‘OJIUH
MIPOTHUB BCEX .

15.MeTo1 OOPHBIX BEKTOPOB B 3a/1auax KiacCU(pUKAIIIH.

16.TTonsTHE SiApA U BUIIBI SIAEP B METO/E OMTOPHBIX BEKTOPOB.

17.MeTon peniaroniux JepeBbEB B 3a7aUax KiacCUupUKaIiu.

18.Meton k Ommxaiimmx cocenei B 3a1a4ax KiaacCupUKaImu.

19.0nHOCHOIHBIN IEPLETITPOH B 3a7a4ax KiacCu(pUKaIi.

Ilpumepnwvie 60npocevl 013 NOO2OMOBKU K IK3AMEHY

1. Metpuku 3QheKTUBHOCTH U (PYHKIIUU ONIUOKW: Ha3HAYEHUE, MPUMEPHI,
pa3Iuyus.

2. llonatue w©Habopa HOaHHBIX (llatacera) B MAIIMHHOM OOYYEHUH.

TpeboBanus, npeacrabienue. [IpuzHaku 1 0ObEKTHI.

[ITkaynsl n3MepeHUs MPU3HAKOB. BUIBI KA, UX XapAKTEPUCTHKA.

[TonsiTue uncThix nanubix. OnpeaeeHue, OUnCTKa TaHHbIX.

OCHOBHBIC 3TaITBl MPOEKTA M0 MAIIMHHOMY OOYYCHHIO.

HpeI[BapI/ITeHBHI)Iﬁ aHaJIM3 JaHHBIX: 3a4a41, MCTOAbI, ICIIN.

N o g~ W

[TpoGiieMa OTCYTCTBYIOIIMX MAHHBIX: MPHYUHBI, WUCCICIOBAaHUE, IYTH
pEIICHHUS.

8. IIpobrema HecOamaHCHPOBAHHBIX KJIACCOB: UCCIIEIOBAHUE, ITyTH PEIIICHUSI.
9. llonatue mapaMeTpoB U rumnepnapamerpoB mozaenu. OOydyeHue
napaMeTpoB U runepnapamerpos. [louck mo ceTke.

10.TTonsiTue HENnO- M mepeodyueHus. OnpeneneHue, MyTH perieHus.
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11.JlnarHocTuka MOJIEJIM MAIIMHHOTO 00y4YeHusi. MeTo b1, LIeTu.

12.TIpobnema BpIOOpa MOJIEIM MaITMHHOTO 00yueHus. CpaBHEHHE MOEIICH.

13.U3mepenne >pdekTuBHOCTH PabOTHI MOJENICH MAIIMHHOTO OOYyYeHHS.
Metpuku 3¢ PEKTUBHOCTH.

14.Metpuku  3¢¢deKkTUBHOCTH  Mojened  kinaccupukauumu.  Bumsl,
XapaKTepUcCTUKa, BHIOOP.

15.Metpuku 3 dexTuBHOCTH MOojeNell perpeccur. Bubl, xapakTepucTuka,
BBIOOD.

16.I1epexpecTHas nmpoBepka (kpocc-Banuaanus ). Haznauenue, cxema paboThI.

17.MeTon1bl BEKTOPU3aLMK TEKCTOB JIJIS 33]1a4 MAIlIMHHOTO 00YYEHUSI.

18.IlpencraBnenne rpaduueckod HHPOPMANMU B MOJEISIX MAIIMHHOTO
oOy4eHus.

19.3amaun 6e3 yunrens. Knacrepuszamus. Meton k cpenaux.

20.3agaun 6e3 yuurtens. OOHapyKEeHUE aHOMAJTHI.

21.3anaum 6e3 yunrtens. [loamxenue pazmeproctu. Meton PCA.

22 .Koungeiiepsl B 6ubimoteke sklearn. Haznauenue, ncnonab30BaHue.

23.Ucnonp30BaHne METOAOB BU3yaIU3aIlMU JTAHHBIX JIJISl TIPEBAPUTEIHLHOTO
aHanm3a.

24 UccnenoBanue KOPPEIMPOBAHHOCTH MTPU3HAKOB: METO/IbI, 11€ITU, BHIBOJIBI.

25.PemkanupoBanie  NMaHHBIX.  Buael,  Ha3HaueHWE, MPUMCHEHUE.
Hopwmanuzanus u cTanmapTu3aims T1aHHbIX.

26.1TpeobpazoBaHme KaTErOpUATBHBIX IPU3HAKOB B YHCJIOBBIC.

27.AncamOneBble MOJICITN MAllTMHHOTO 00y4eHus. Buabl ancamOiupoBanHus.

28.Kongeiiepu3aiiys MoeNIe MaIMHHOTO 00y4YeHUSI.

29.MeTopl BU3yaIM3alvK JaHHBIX JIJI1 MAIIMHHOTO O0OY4YEeHUSI.

30.3amaua BeIOOpa Moaenu. OreHka 3(PGEKTUBHOCTH, BaIUIAIIMOHHBIN

Habop.

22



Hpumep IK3AMEHAUUOHHO20 ounema

DK3aMeHaMOHHbIN OmieT Ne

1. IlpencraBnenne rtpaduueckord HHPOPMANMA B MOJICISIX MAIIMHHOTO
oOyuenwus. (20 6amioB)

2. Metpuku >PeKTUBHOCTH M (PYHKIIMHM OIIMOKH: Ha3HAYEHUE, ITPUMEPHI,
paznuuust. (20 0anoB)

3. Bapmant 3. [locTpoeHune MoAeny U ONTUMHU3AIINS THIIEPIIapaMeTPOB.
Haracer: https://www .kaggle.com/nandvard/microsoft-data-science-
capstone
(20 6anoB)

8. IlepeyeHb OCHOBHOIi M /IONOJHHUTEJNbHOW Y4yeOHOIi JUTepPaTypBbl,

HE00X0UMOM AJI OCBOCHUSA JUCHMILINHDBI

Ochnoenasn numepamypa:

1.Konmaes, B. JI. CTpykTypsl W ainroputmbl OOpabOTKH [aHHBIX : y4deOHOe
nocobue / B. JI. Kongaes. - Mocksa : PUOP : UTHDOPA-M, 2021. - 296 c. - ObC
ZNANIUM.com. - URL: https://znanium.com/catalog/product/1230215 (nata
obpamenus: 06.02.2023). — TekcT: 27IeKTPOHHBIMN.

Jlononnumensnaa tumepamypa:
2. Haraesa, . A. OCHOBBI anTOPUTMU3AINH U TPOTPAMMHUPOBAHUS: PAKTUKYM

: yaebHoe mocobue / . A. Haraesa, 1. A. Ky3ueros. — Mocksa : bepiu : Jlupexr-
Menua, 2021. — 169 c. — OBC YuuBepcurerckas ouonmmoreka ONLINE. — URL:
https://biblioclub.ru/index.php?page=book&id=598404 (matra  oOpareHus:
06.02.2023). — TekcT : 37eKTPOHHBII.

3. 3natononsckuii, J[. M. TlporpammupoBaHue: TUTIOBBIE 3aJa4yH, aJITOPHUTMBI,
MeTobl: yueOHoe nmocooue / JI. M. 3natononbckuil. — 4-e uza. (311.). — MockBa

: JlabGoparopus 3Hanui, 2020. — 226 c.: uin. — DOBC VYHupepcurerckas
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oubMoTexa ONLINE. —
URL.:https://biblioclub.ru/index.php?page=book&id=222873 ( mara oOpameHus
06.02.2023). — TeKcT: 27IEKTPOHHBIH.

9. IlepedyeHb pecypcoB HHGPOPMANMUOHHO-TEJCKOMMYHUKAIIMOHHOM CeTH

«I/IHTepHeT», HGOﬁXOIlHMI)IX AJIA OCBOCHHUSA NUCIIHUIIJINHBI

1. Dnextponnas Oubmuorexka duHaHcoBoro yHuBepcuteta (Ob)
http://elib.fa.ru/

2. DnexktpoHHOo-0nOoreyHas cucteMa BOOK.RU http://www.book.ru

3. DneKTpoHHO-OMOIMoTeYHasi cucTeMa «YHHUBEpCUTETCKas OubiInoTeka
OHJIAH» http://biblioclub.ru/

4. DIIEKTPOHHO-OUOINOTEeUHAS cucTemMa Znanium
http://www.znanium.com

5.  DIeKTpOHHO-OMONHOTeuHass cucTeMa wm3garenserBa  «FOPAMTY
https://urait.ru/

6. OnexkTpoHHO-OMOIMOTEYHass cucTeMa u3narenscTBa  lIpocnekT
http://ebs.prospekt.org/books

7.  DIEeKTpOHHO-OMONMOTEYHAass  cHcTeMa  m3jaTenabcTBa  JlaHb
https://e.lanbook.com/

8. JlenoBas onnaiin-o0uomnoreka Alpina Digital http://lib.alpinadigital.ru/

9. Dnexktponnas Oubamorexka WM3gaTenbckoro poma «I'peOGEHHUKOBY
https://grebennikon.ru/

10. Hayunas snextponHas 6ubnuoreka eLibrary.ru http://elibrary.ru

11. HanimonanwHas snexktponHas oudnaunoteka http://u36.pd/

12. ®unancoBasg chopaBo4Hasi cucteMa «DUHAHCOBBIM JAUPEKTOPH
http://www.1fd.ru/

13. Pylru 1.0.9 [OnexTponHHslii pecypc]: caiiT. — Pexum moctymna:

https://pypi.python.org/pypi/pylru
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14. Python Data Analysis Library [9nexTponnslii pecypc]: cailT. — Pexxum
nocryma: http://pandas.pydata.org/
15. Python Documentation [DneKkTpoHHBIH pecypc]: cailt. — Pexum

nocryma: http://python.org/doc/

16. Python Standard Library [DnexTpoHHBII pecypc]: caiit. — Pexxum
nocryma: https://docs.python.org/2/library/

17. Scikit-learn Machine Learning in Python [DnextponHsiii pecypc]:
caiiT. — Pexxum moctyna: http://scikit-learn.org

18. The Python Tutorial // https://docs.python.org/3/tutorial/index.html

19. NumPy User Guide // http://docs.scipy.org/doc/numpy/user/index.html

20. Pandas User Guide http://pandas.pydata.org/pandas-docs/stable/

10. MeTounqecmle YKazaHnus 1Jisd oﬁyqaloumxca 10 OCBOCHHIO TN CHHUITI/IMNHBI

[Ipy u3ydeHUU TEOPETUUYECKOr0 Marepuajia HEOOXOJMMO OMUPAThCS Ha
pabouyro MporpaMmy AUCHUIUIMHBI, MaTepHalbl JICKUUH W JIUTEpaATypy U3
OCHOBHOTO criucka. Kpome atoro, Heo6XoauMo akTUBHO padorath ¢ MHTEpHET-
HMCTOYHUKAMU U MIOCOOUSIMHU JIPYTUX aBTOPOB, IOMOTAIOIIUMHU YCBOUThH MaTepHral
OTACIBHBIX Pa3J/ieJIOB MPOTPAMMEBI.

HeoOGxomuMo  KOHCIIEKTHPOBATh  JICKIIMH, IIOMeYas CJIOXKHBIE W
HETOHATHBIE MOMEHTHI C TEM, YTOOBI 33/1aTh BOMPOCHI JICKTOPY B KOHIIE JICKIIUU
WJIU K€ HA KOHCYJIbTAllUH.

[Ipy mMOATOTOBKE K CEMHHAPCKUM 3aHSITHSIM HEOOXOAUMO H3YYUTh
BOIIPOCHI, BHIHECEHHBIE HA CaMOCTOATENIBHOE M3yUeHHE, TaK KaK CEMHUHAPCKHE
3aHIATHS TPEIONAraloT ux oOCYKICHHE W TUCKYCCHUIO 10 TeMe; KpOME TOTO,
3aJIaHUS JJIs1 CAMOCTOSITEIbHON paboThl HEOOXOIUMBI JJIsl TOTO, YTOOBI YCIIEIITHO

BBIIIOJTHUTH CaMOCTOATCIIBHBIC 3a/laHWA Ha CCMHUHAapax.
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NunuBuayanbHbele 3amaHust JUisi paOOTBl Ha KOMIIbIOTEpe, (ailibl ¢
BBITIOJITHCHHBIMU 33/IaHUSIMU HEOOXOJAMMO XPaHUTh B JIMYHON CETEBOM IanKe B

KOMHBIOTCpHOI?I CCTHU BYy3a.

Jlnst  BBITIOJIHEHMSI Keiica 3aJaud, PEKOMEHJIYeTCsl HCIOJIb30BaTh  SI3BIK
nporpammupoBanus Python u cnenumanusupoBaHHbie OMOIMOTEKH JIs aHATU3a

JaHHBIX 1 MAaIlIMHHOI'O 06y‘-IeHI/I$I.

CryneHT noikeH mpuciath pabouuid notebook ¢ pemeHueM keiica 3amauu,
KOMMCHTApPHUSIMH KOJIa W aHAIWTUYCCKUMH BBIBOJIAMH JI0 KOHIIA dK3aMEHa Ha

QJICKTPOHHYIO ITIOYTY IIPCIIOaBaTCIIA.
KpI/ITCpHI/I OLCHKH HpaKTH‘lCCKOﬁ 3K3aMeHaHHOHHOﬁ pa6OTBII

1. CTpykTypupoBaHHOCTh OTYeTa. B paboTe m0OKHA NPOCIIEKUBATHCS
YeTKass CTPYKTypa - TMOJTOTOBUTENBHBIM 3Tal, aHalu3 JdaHHBIX,
IIOCTPOEHUE NPOCTBIX MOJEJIEH, CPABHEHNE U aHAJIU3 MOJEJIEH, BBIBOJBI,
MOCTPOEHUE MOJIENIEN C YYETOM BBIBOJIOB, HITOTOBBIN pE3ybTarT.

2. Hanuuue BbIBOIOB. PaboTa noimkHA colepikaTh TEKCTOBbIE 3aMEYaHMs,
NOSICHSIIOIIME KaXAbld 1ar paboTbl CTYAEHTA: YTO JejaeTcs, 3a4eM U
Kakyro uHopmamuio 3T0 HaMm gaeT. OIlleHUBaeTCs TOJIHOTa U
aJIeKBaTHOCTb BBIBOJIOB.

3. Bmyanmmzamus. PaGora momkHa JeMOHCTPUpPOBATH HABBIKM CTY/ACHTA
BU3yanu3upoBath HHPopManuo. OCOOEHHO Ha 3Tamax OMUCATEIbHOIO
aHalM3a ¥ aHainu3a obOyuyaemoctu mojenu. OueHuBaeTcs pazHooOpasue,
HarJISIIHOCTh U THQOPMATUBHOCTh BU3YyaIH3alUU.

4. Vicnonw3oBanue meTpuk dhdextuBHOCTH. OlleHUBaETCs pazHooOpasue u
aJIeKBaTHOCTh 3ajlau€ MPUMEHEHHBIX METPUK 3(P(PEKTUBHOCTH (BKIIOYAs
BpeMsi 00yU€HHs) a TAKXKE MOJHOTA CPABHEHUS U NTPaBUILHOCTH BHIBOJIOB

Y3 CPABHEHUS MOJEJEH 10 PA3HBIM METPUKAM.
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5. Bamugnoctes pesynbraroB. CTYyAEHT JOJDKEH MIPOJEMOHCTPUPOBATH
YMEHUE OIICHUBATh JIOCTOBEPHOCTh HM3MEPEHUS METPUK MoJeleH W
MOBBHIIIIATh €€ C HCIOJb30BaHUEM IIEPEKPECTHOM TMpPOBEpKHU (Kpocc-
Banunanuu). HMcnonb3oBanne k-fold cross validation  sBmsieTcs
MPEAMOYTUTEIBHBIM METOJIOM n3MepeHus 3 PpexTuBHOCTH Moenu. Ecim
MPOUCXOJUT BBIOOP MOJIETH, TO €€ HToroBas 3(PGEeKTUBHOCTH OJDKHA

HU3MCPATHCA HAa YNCTOM Ha6ope JaHHBIX.
Crmcok AaTaCCTOB, HCIIOJIB3YIOINIUXCA HAa 9K3aMCHC!

https://www.kaggle.com/uciml/mushroom-classification

https://www.kaggle.com/lodetomasi1995/income-classification

https://www.kaggle.com/uciml/glass

https://www.kaggle.com/uciml/german-credit

https://www.kaggle.com/zaurbegiev/my-dataset

https://www.kaggle.com/kaushiksuresh147/customer-segmentation

https://www.kaggle.com/deepul109/star-dataset

©© N o g kA W DN -

https://www.kaggle.com/vinesmsuic/star-categorization-giants-and-

dwarfs

9. https://www.kaggle.com/shebrahimi/financial-distress

10.https://www.kaggle.com/teejmahal20/airline-passenger-satisfaction

11.https://www.kaggle.com/amir75/caesarean-section-classification

12.https://www.kaggle.com/sachinsharmall23/performance-prediction

13.https://www.kaggle.com/ninzaami/loan-predication

14 .https://www.kaggle.com/caparrini/beatsdataset

15.https://www.kaggle.com/zhiruo19/covid19-symptoms-classification

16.https://www.kaggle.com/kunalvsingh93/banking-modelclassification

17.https://www.kaggle.com/mansoordaku/ckdisease

18.https://www.kaggle.com/mnassrib/telecom-churn-datasets

19.https://www.kaggle.com/akshayksingh/kidney-disease-dataset
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https://www.kaggle.com/uciml/mushroom-classification
https://www.kaggle.com/lodetomasi1995/income-classification
https://www.kaggle.com/uciml/glass
https://www.kaggle.com/uciml/german-credit
https://www.kaggle.com/zaurbegiev/my-dataset
https://www.kaggle.com/kaushiksuresh147/customer-segmentation
https://www.kaggle.com/deepu1109/star-dataset
https://www.kaggle.com/vinesmsuic/star-categorization-giants-and-dwarfs
https://www.kaggle.com/vinesmsuic/star-categorization-giants-and-dwarfs
https://www.kaggle.com/shebrahimi/financial-distress
https://www.kaggle.com/teejmahal20/airline-passenger-satisfaction
https://www.kaggle.com/amir75/caesarean-section-classification
https://www.kaggle.com/sachinsharma1123/performance-prediction
https://www.kaggle.com/ninzaami/loan-predication
https://www.kaggle.com/caparrini/beatsdataset
https://www.kaggle.com/zhiruo19/covid19-symptoms-classification
https://www.kaggle.com/kunalvsingh93/banking-modelclassification
https://www.kaggle.com/mansoordaku/ckdisease
https://www.kaggle.com/mnassrib/telecom-churn-datasets
https://www.kaggle.com/akshayksingh/kidney-disease-dataset

20.https://www.kaggle.com/henriqueyamahata/bank-marketing

21.https://www.kaggle.com/maajdl/yeh-concret-data

22 .https://www.kagagle.com/hellbuoy/car-price-prediction

23.https://www.kaggle.com/rhuebner/human-resources-data-set

24.https://www.kaggle.com/loveall/appliances-energy-prediction

25.https://www.kaggle.com/elikplim/forest-fires-data-set

26.https://www.kaggle.com/nandvard/microsoft-data-science-capstone

27 .https://www.kaggle.com/shebrahimi/financial-distress

28.https://www.kaggle.com/aungpyaeap/beauty

29.https://www.kaggle.com/vbmokin/ammonium-prediction-in-river-water

30.https://www.kaggle.com/veer06b/marrket-mix-dataset

11. Ilepeyenb uUHGPOPMALNMOHHBIX TEXHOJOIUH, MCHOJb3YeMbIX IPH
OCYHIECTBJICHMH 00pPa30BATEeJIBLHOr0 MpoLecca M0 JMCHUILIMHE, BKJOYasf
nepe4yeHb HEOOXOAMMOI0 MPOrPaAMMHOI0 o0ecriedYeHus1 1 HHPOPMAMOHHBIX
CIPABOYHBIX CHCTEM
11. 1. Kommiekt nporpaMMHOT0 o0ecreueHus, aHTUBUPYC;

1. Bpaysep.

2. Huctpubytus si3pika Python 3.6 (wnu 6omnee mo3aHeit Bepcun) Anaconda

3. O6naunas cpena pazpadbotku Google Colab nnu ananorudnas

4. Cpena paszpabotku Jupyter Notebook
11.2. CoBpemennsie npodeccuoHanbHble 0a3bl JaHHBIX U UHPOPMAITUOHHBIE
CIIPaBOYHBIE CUCTEMBI

- HE UCIIOJIb3YIOTCS

11.3. CepTudunupoBaHHbIe TPOrpaMMHBIC U aIllIapaTHBIC CPEJCTBA 3AITUTHI
uHbopMaIuu

- HC UCIIOJIB3YIOTCs
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https://www.kaggle.com/henriqueyamahata/bank-marketing
https://www.kaggle.com/maajdl/yeh-concret-data
https://www.kaggle.com/hellbuoy/car-price-prediction
https://www.kaggle.com/rhuebner/human-resources-data-set
https://www.kaggle.com/loveall/appliances-energy-prediction
https://www.kaggle.com/elikplim/forest-fires-data-set
https://www.kaggle.com/nandvard/microsoft-data-science-capstone
https://www.kaggle.com/shebrahimi/financial-distress
https://www.kaggle.com/aungpyaeap/beauty
https://www.kaggle.com/vbmokin/ammonium-prediction-in-river-water
https://www.kaggle.com/veer06b/marrket-mix-dataset

12. Onucanme MAaTepUAJbHO-TEXHUYECKOM O0a3bl, HeOOXOAMMOM JIs
OCyIIeCTBJIEHUsI 00pPa30BaTeJIbLHOI0 MPoLecca Mo AMCIUIJINHE.

]_IJ'ISI IMPOBCIACHUA HCKHI/Iﬁ U TIPAKTHYCCKHUX 3aHSATUMN HCO6XOI[I/IMa
ayauTopus, OCHaIICHHAasA IIPOCKTOPOM HW KOMIIBIOTCpaMH C IIOCTOSHHBIM

IMOAKJIIFOYCHUEM K CCTH I/IHTCpHeT.
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