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1. llesu u 3212494 AU CIUILIHHBI

Lenpro AMCUUIUINHBI SBISIETCSI POPMHUPOBAHHE Y CTYACHTOB (DyHIaMEHTAIbHbIX
TEOPETUYECKUX 3HAHUI U MPAKTHYECKUX HABBIKOB B 00JIACTU MAIIMHHOTO OOy4eHMs,
NOHUMAaHUsI MaTEMAaTUYECKUX OCHOB M IPUHIIMIIOB pabOThl OCHOBHBIX aIrOpUTMOB. B
XOJI€ U3YUYEHUS Kypca CTYJE€HThl OCBAUBAIOT METOABI TOCTPOCHMSI, OOYUEHUS U OLIEHKU
MoJIeJIeH 1S 3a/1a4 KJIacCU(PUKALUU, PETPECCUH, KIIACTEPU3ALUU U PAH)KUPOBAHUS,
y4darcs MPUMEHSATh METPUKH KaueCTBa U MHTEPIPETUPOBATh pe3ysibTaTsl. Ocoboe
BHUMAaHHE YJEISIETCS IITyOOKOMY MOHUMAHUIO pabOThl aITOPUTMOB «I10J] KAIOTOM» Yepe3
PYYHBIE BBIUNCICHUSA U TEOMETPUUECKYI0 HHTEPIIPETALIHAIO, YTO ITO3BOJISET OCO3HAHHO
BbIOMpATh U HACTPaUBaTh MOJAEIH JJIsl PELICHUS IPUKIIAAHbIX 3a/1a4.

Kparkoe conepxxanne JTuCHMILTHHBI

JlucuurinHa OXBaThIBACT KITFOUEBBIC Pa3/ieibl MAIIMHHOTO 00y4eHus: BBeJeHe B ML u
MeToJ] O KaNIIMX coceiel, METPUKH KauyecTBa KJIaCCU(PUKAIIUU U PETPECCUU, JIMHEHHYIO
Y JIOTUCTUYECKYIO PEFPECCUIO C METOJAMH ONITUMU3ALIMHU, METOJI OTIOPHBIX BEKTOPOB C
KECTKUM U MATKHUM 3a30poM. M3ydatoTcs 1epeBbs peleHnii 1 ancamOIu MOJIENIEH,
METOJIbI 0TOOpa MPU3HAKOB U UHTEPIIPETUPYEMOCTH, aBTOMATU3UPOBAHHOE MAIITMHHOE
oOyuenue (AutoML). PaccmarpuBaroTcst anroputMbl moHmwkeHus pasmepnoctu (PCA, t-
SNE, PACMAP), metons! knactepusanuu (K-Means, DBSCAN, uepapxuueckas
KJlacTepu3anus), 3aaada pamkupoBanus u Mmetpuku ROC-AUC, Precision-Recall.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCHUIIMHBI

[Inanupyemplie pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHI1un) 00y4eHUs 110 TUCHUTUTHHE

3HaeT: NPUHLUIIBI ¥ METOAbI MALTMHHOTO O0y4€eHus,
TUIIBI U KJIACChI 33]1a4 MAIlIMHHOTO 00y4YeHus,
meToponoruro ML Ops, cTaTuCTHUYECKUE METOIBI
aHaJIM3a JaHHBIX, KJIaCCUYECKHE METO/Ibl U
QITOPUTMBI MAIIMHHOTO 00yUYEHHsI: TPETUKTUBHBIC -
o0yuyeHHe ¢ yuuTesaeM, JeCKpUIITUBHBIE - 00ydYeHue
0e3 yuutens

YMeeT: colocTaBUTh 3ajjadyaM MpeAMETHON 00acTi
KJIacChI 3a/1a4 MAITMHHOTO 00Y4€HHs1, UCIIOTIb30BATh
CTAaTHUCTUYECKHUE METObl aHAJIN3A JJAHHBIX IpU
peLIeHUH 3aj1a4 MAIIMHHOTO 00y4€eHUs, TPOBOJUTH
CPaBHUTEJBHBINA aHAIN3 U OCYLIECTBISATH BHIOOP,
HACTPOUKY NMPH HEOOXOAUMOCTH, pa3paboTKy
METOZIOB U aJITOPUTMOB ISl pEIICHUS 3a/1a4
MAaIIMHHOTO 00y4YeHHUs

MMeeT npakTUYeCKUi OMbIT: y4acTHsl B pa3padboTKe
QJITOPUTMOB JUIsl pELICHUs 3a/1a4 MAIIMHHOTO
00ydeHHs

OIIK-6 CriocobeH pa3pabaThiBaTh AITOPUTMEI H
KOMIIBIOTEPHBIE MPOTPAMMBbI, IIPUTOAHBIC IS
MPAKTUYCCKOI'O MPUMCHCHU A

OIIK-8 CniocobeH noHMMaTh NPUHLUIIBI pabOThI
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHHA U [MIMeeT NpaKTHYECKUH OIIBIT: IIPOBOIAMUTH

IIPOrPAMMHBIX CPEICTB, B TOM YHCIIE CPaBHUTEJIbHBINA aHAINU3 U OCYLECTBIATH BHIOOP
OTE€YECTBEHHOIO IIPOU3BOJCTBA, U UCIIOJIB30BATh UX [MHCTPYMEHTAIbHBIX CPEACTB I PEILICHU 3a1a4
NpY PELICHUH 33/1a9 PO eCCHOHATEHON MaIIMHHOTO 00y4eHuUs

ACATCIIbHOCTHU




3. Mecto aucuumiaibl B cTtpykrype Ol BO

[Tepeuens npenmecTBYOMUX AUCIHUILINH,
BUJIOB pabOT y4eOHOro IjiaHa

[TepeyeHs MOCICTYIONIMX AUCIATLINH,
BUJIOB paboT

1.0.31 OneparioHHbIE CUCTEMBI,
1.0.21 O0BeKTHO-OPHUEHTUPOBAHHOE
MIPOTpaMMHPOBaHHUE

1.0.12 YucneHHble METOIbI MEXAHUKH CILIOLIHBIX
cpex,

1.0.22 HcKyCcCTBEHHBIN UHTEIUIEKT U HEHPOHHBIE
CceTH,

1.0.34 OcHOBBI IPOrPaMMHON HHXEHEPUU

Tpe6OBaHI/I$[ K «BXOJHBLIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJCHTA, HCO6XOI[I/IMBIM
IIpu OCBOCHUU ,HaHHOfI JAUCTUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:

Hucuunimza

TpeboBanus

1.0.21 OObEKTHO-OPUEHTHPOBAHHOE
MPOTpaMMHUPOBaHHE

3HaeT: METOJUKY pa3pabOoTKU IPOTrpamMM C
MCIIO0JIb30BAaHUEM TEXHOJIOIMH OOBEKTHO-
OPUEHTHUPOBAHHOIO MPOTPAaMMHUPOBAHNUS, CHHTaKCUC
3bIKa OOBEKTHO-OPUEHTUPOBAHHOTO
nporpammupoBanusi C++, yCTpOHCTBO U IPUHLIUIIBI
OCTPOEHUS] 00BEKTHO-OPHUEHTUPOBAHHBIX
O01OIMOTEK, OCHOBHBIE BOBMOKHOCTH COBPEMEHHBIX
UHTETPUPOBAHHBIX CPell pa3padOTKU MPOrpaMMHOIO
oOecrieueHns Ha 0ObEKTHO-OPUEHTHPOBAHHBIX
A3bIKaX MIPOrPaMMHUPOBaHUS YMEET: PEaJIN30BbIBATh
MPOrpaMMHO M UCIOJIL30BaTh HA IIPAKTUKE
MaTeMaTHYE€CKUE aITOPUTMBI, C IPUMEHEHUEM
BBICOKOYPOBHEBOTO s13bIKa MporpaMMmupoBanus C++,
aJalTUPOBATh U UCTIOJIBb30BaTh 1a0JIOHBI OOBEKTHO-
OPHUEHTHUPOBAHHOIO MPOTPAaMMHUPOBAHUS IJIs
peleHust mpodeccuoHanbHbIX 3aaa4 Mmeer
NPaKTUYECKHUH OTBIT: Pa3pabOTKN KOMITBIOTEPHBIX
nporpaMm Ha si3bike C++, IpuUMeHEeHUs! OObEKTHBIX
TEXHOJIOTUH pa3pabOTKH MPOTrpaMMHBIX CUCTEM,
pPabOThl C OCHOBHBIMH COBPEMEHHBIMU
UHTETPUPOBAHHBIMH CpEJaMH Pa3padOTKU
POrpaMMHOI0 o0ecriedeHns: Ha 00bEKTHO-
OPHUEHTUPOBAHHBIX SI3bIKAX

1.0.31 OnepanroHHbIE CUCTEMBI

3HaEeT: OCHOBHBIE IMPOKO PACTIPOCTPAHEHHBIE
OTIEpAIIMOHHBIE CUCTEMBI, TPUHLIUIIBI UX PAOOTHI ,
MPHUHIUIIBI HOCTPOCHUSA, Ha3HAYEHUE, CTPYKTYPY,
(GYHKIMH 1 BOJIOLUIO OTMIEPAIIMOHHBIX CUCTEM
'YMeeT: MMpOBOAUTH MHCTAJUIALUIO,
KOH(pUTYypUpOBaHUE U 3aTPYy3Ky ONEPaLlMOHHBIX
CHUCTCM. B TOM 4YUCJIC CCTCBBIX, UCIIOJIb30BATh
CTaHJApTHbIE HUHCTPYMEHTHI COBPEMEHHBIX
OINCPAMOHHBIX CUCTCM IIPU PCUHICHUHA 3a1a4
npodeccronanpHOM nesaTensHocTH MiMeer
HpaKTI/I‘{eCKI/Iﬁ OIIBIT: UCITIOJIB30BaHUA OCHOBHBIX
BUJIOB UHTEP(EICOB OMEPALMOHHBIX CUCTEM,
paGOTBI C OCHOBHBIMH KOMIIOHCHTAMH COBPCMCHHBIX

OICPpallMOHHBIX CUCTEM

4. O0bém M BUABI YUeOHOH PadOTHI



OO6mas Tpy10€eMKOCTh JUCHUIUIMHBI cocTaBseT 3 3.e., 108 4., 72,5 4. KOHTaKTHOM

paboThI
Pacnipenenenne mo cemectpam
Bcero B yacax
Bun yueOHOM paboThI
4acoB Howmep cemectpa
5
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 108 108
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvras paboma (CPC) 35,5 35,5
Pemenve nHaMBUTyaTbHBIX TUTIOBBIX 33/IaHUMA 31,5 31.5
Nzyuenue marepuaina B nocooun "Jluneinas u ) )
norucTudeckas perpeccus”
Nzyuenne matepuana B mocoouu "O1O0p npru3HAKoB" 2 2
KoHcynbTanum u mpoMexXyTouHask aTTeCTalus 8,5 8,5
By koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEeH

5. CoaneprkaHue TUCUHMILIMHBI

N O0beM ayTUTOPHBIX 3aHATUHN 11O
°
HanmeHnoBanue pa3aenoB IUCHUILIMHbI BHJIaM B 4acax
paznena
Bcero J | 113 | JIP
1 |OCcHOBBI MAIIMHHOTO OOYYCHHS U IMHEHHBIC MOJICITH 22 10 0 12
MeTo/pl 00y4eHUS ¢ yUUTENeM U aBTOMaTH3aIHs TOCTPOCHUS
2 . 26 12 0 14
MOJENIeH
3 Metosl 00ydeHus 0e3 yuuTess U Crelaau3upOBaHHbIE 16 10 0 6
3aJja4l MAIIMHHOTO O0y4eHUs
5.1. Jleknun
Ne Ne Kox-
HaumeHnoBaHue nim KpaTKoe coepKaHue JIEKIIMOHHOTO 3aHATUS BO
NeKLuu[pa3aena
4acoB
1 1 Brenenne B ML. Merton Ommxkaimux coceneid. [TpokisiTue pa3sMepHOCTH. )
Hawusnebiii baitec.
2 1 |[MeTpuKH OLICHKH KauecTBa MoJIesIel KI1acCu(UKAIIMU U PETPECCHH. 2
3 1 [Jluneitnas perpeccun. LleneBas ¢pynkius. MeTon rpalueHTHOTO CITyCKa. 2
4 1  [HopmanbHoe ypaBHeHue. JInHeitHas perpeccus sl HENMHEHHBIX MOJEIEH. 2
5 1 Jloructuueckas perpeccusi. bunapHas 1 MHOroksaccoBasi KnacCu(pUKarys. )
Perymnsapusanusi.
6 2 |Merox onopHbIX BeKTOpoB. XKecTkwuii 3a30p. Hinge loss. 2
7 2 |SVM c markum 3azopom. AnepHslii Tprok. Kpocc-panupauusd. Pemeryarsiii nouck.| 2
8 2 |depesss pemnenuii. Kputepuu pazduenus, 6oprda ¢ mepeodyueHuem. 2
9 2 |AHcam0mu nepeBbeB pernieHui. BaXHOCTh TPU3HAKOB. 2
10 2 |Otb6op nmpu3HAKOB, HHTEPIIPETUPYEMOCTb. 2




11 2 |ABTOMaTH3MpPOBaHHOE MaMIMHHOE 00y4yeHue (AutoML) 2
12 3 (lloumxenue pazmepHoctu. PCA, t-SNE, UMAP, PACMAP 2
13 3 |Knacrepusanusa. K-Means, DBSCAN. 2
14 3  |Mepapxudeckas kiactepusamusi. METpUKHU OIEHKU Ka4eCcTBa KJacTepU3alliH. 2
15 3 |3agaua paHKUpoBaHMS. METPUKH OLICHKH KaueCTBA PaHKUPOBAHUSI. 2
16 3 MeTPI/IKa ROC-AUC, xpuast TouHOCTH- TOJTHOTHL. MeToab! decision_function u )
predict proba, HacTpoiika MOporoB /Ui PEIKUX KIACCOB.
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
He npenycmorpenst
5.3. JIaboparopHbie padoThI
Ne Ne y Koa-
sansTspas e HaumenoBaHue win KpaTKoe cofep:KaHue 1adopaTopHOil paboThI BO
4acoB
1 1  [Merton GmmKkalmux cocenei U HauBHBINA OalieCOBCKHUI Kiaccudukarop. 2
) 1 JlabGopatopnas pabota Nel «Metoz Ommkaiimmx coceneit 1 HauBHBIN )
OaifecoBCKHil Ki1accuuKaTopy.
3 1  [KonTpombHas pabora Nel. 2
4 1 JlaGopatopHas pabota Ne2 «JIuneitHas perpeccus». Cnada mabopaTopHOM )
paboter Nel.
5 1 |JTabopatopnas pabora Ne3 «Jloructudeckast perpeccus. 2
6 1 |Cmaua naGoparopHoit paboTsl No2. 2
7 ) JlaGopatopHas pabota Ned «MeToza onmopHBIX BEeKTOpoBy». Crada mabopaTopHOM )
paboThI Ne3.
8 2 |[KonrponbHas pabota Ne2. 2
9 ) JlabopatopHas pabora Ne5 «AHcaMOeBble METOIBI MAITUHHOTO O0YUYCHHUSI. ’
Cnaua nabopatopHoii paboTsl Ne4.,
10 2 |[locTaHOBKa 3a7a4ll MUHU-IIPOEKTA U BEIOOp HAOOpa TaHHBIX. 2
1 ) PazpaboTka u aHaIM3 MozeIel MalMHHOTO 00yYeHUs ZULsL MMHU-TIPOEKTA. )
Hcnonb3oBanue cpencts AutoML. Crnada naGopatopHoit paboThl Ne5.
12 ) Cnaua Jupyter Notebook m1st MUHH-TIpOEKTa M TPOMEKYTOYHBIN KOHTPOJIb )
pEe3yIbTaTOB.
13 2 [3amuTa MUHH-TIPOEKTOB. 2
14 3 JlaGopartopHas pabora Ne6 «Knacrepuszaius v MOHMKEHUE Pa3MEPHOCTH )
TTAaHHBIXY.
15 3 JlabopartopHas pabora Ne7 «MeToasl paHKUpoBaHUs 00bEKTOBY». Caadua )
maboparopHoil paboThl Neb.
16 3 |[KoutpoabHas padora Ne3. Chaya maboparopHoii paboTsl Ne7. 2
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brimonuenne CPC
Crnncoxk nureparypsl (¢ yKa3zaHUEM Koz-
[Toneun CPC pas3zenos, mas, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
PemeHI/ie WHANBUIYAIbHBIX TUTIOBBIX MPIIOKEHHBIE (Daiiiibl C HHIUBUIYaTbHBIMU 5 31.5
3aaHui 3alaHUSIMU
M3yuenune matepuasa B mocooun "JInHenHas[npuiokKeHHOE METOAMYECKOE MOCoOmne 5 2




1 JIOTUCTUYECKasl perpeccust’”

M3yuenne marepuaina B nocoouu "Or6op
[MPU3HAKOB"

IIPUIIOKCHHOC METOAUYICCKOC rnocooue 5

6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTposabHusie meponpusitusa (KM)

HasBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Neo | Ce- Bun
KM|mectp| xoHTposs

Bec

Makc.
Oamn

[Topsigok HauncaeHUs 6aIoB

YVuu-
THIBA-

eTCs B
[TA

Texymmuit | JlaGoparopHas
KOHTPOJIb pabora 1

MaxkcuMasbHasl OIICHKa 32 BBITIOJTHCHUE
1abopaToOpHOM pabOTHI COCTABISET 6
OamtoB + 1 6amn 3a coady B
yCTaHOBJIEHHBIN CpoK. OnuH 6an
HAYKCIISICTCS 32 KOPPEKTHYIO 3arpy3Ky
TaHHBIX, POBEJICHUE PA3BEIOYHOTO
aHaJM3a ¥ CTPaTU(UIIMPOBAHHOE
pa3znenenue BIOOPOK. J[Ba Oama
HauuCIsIoTCs 3a 00ydenne mozaenei (KNN,
GaussianNB, MultinomialNB),
WCCIICIOBAHNE BIIMSHUS YUCIIA COCEACH U
MOCTPOSHHUE rpaHuIl pemeHnit. OnuH 6amt
HAYKCIISICTCS 32 BU3YaATU3AIHIO MaTPHUIL
OIIMOOK U TOTIAPHBIX 3aBUCUMOCTEH
npu3HakoB. OnuH OajuT HAYKUCITSIETCS 3
pacueT METpUK Kiaccuukanuu u
[perpeccuu, a Tak)Ke aHaJIu3 BEIOPOCOB.
OnuH 0a1 HAYUCIIAETCS 3a
(hopMyITUPOBKY 000CHOBAaHHBIX BBIBOJIOB H
OTBETHI HA KOHTPOJILHBIE BOIIPOCHI IPU
3amuTe.

OK3aMCH

Texymmuit | JlaboparopHas
KOHTPOJIb pabora 2

MaxkcuMasbHast OIIEHKa 32 BHITIOJTHEHUE
mabopaTopHON pabOTHI COCTABISIET 6
OamtoB + 1 6amn 3a coady B
YCTaHOBJICHHBIN CpoK. OnuH 6an
HAYUCIIETCS 32 3arpy3Ky IaHHbIX,
BU3YIM3AIHIO U PEATH3AIHNI0 PYHKIIUN
BBIYUCIICHHSI CPETHEKBAIPATUIHOM
omuOKkH. /[Ba Oaia HAYMCIISIIOTCS 3a
CaMOCTOSITEIIEHYIO PeaTU3aIliio
QITOpUTMa IPATUEHTHOTO CITYCKa,
MPOBE/ICHUE SKCIICPUMEHTOB C IIIATOM
00y4YeHUS ¥ MMOCTPOCHNE MHOXKECTBEHHOU
[perpeccuy ¢ HopMaJIu3aluei MPU3HAKOB.
OnuH 6ain HAYUCIIAETCS 32 BU3YATH3AIUIO
MPsIMOI perpeccuu 1 rpaduKoB

CXOMUMOCTH (QYHKIIUHU MOTepb. OauH Ot

OK3aMCH




HAYUCIISETCS 32 CPABHEHHUE PYYHOMN
peanu3aruu ¢ OUOIMOTEYHON 1
MOCTPOSHUE TIOTHHOMHUAIBHON PEerpecCHu.
OnuH OaT HAYHUCISIETCS 32 HATNINe
COACPIKATCIBHBIX BBIBOJAOB U OTBCTHI HA
KOHTPOJIBHBIE BOTIPOCHI IIPH 3aIIUTE.

Texymmii
KOHTPOJIb

JlaboparopHas
pabora 3

MakcuManbHas OLIEHKa 32 BHIMIOJIHEHNE
mabopaTopHON pabOThI COCTABISIET 6
Oasio + 1 6ai 3a cnauy B
yCTaHOBIEHHBIH cpok. OnuH Oasn
HAUMCIISIeTCs 3@ TIOATOTOBKY JAHHBIX U
CaMOCTOSITENIBHYIO PEAJIN3ALMI0 CHTMOU/IBI
1 QYHKIMH [TepeKpecTHON FHTponuHu. JBa
0asua HAYMCIISIOTCS 32 ONTUMHU3ALHIO
[MapaMeTPOB, TOCTPOCHHE JIMHEHHBIX U
HEJIMHEHHBIX TPaHUILl PELICHUH, a TaKxkKe
ricciieIoBaHKe BIUSHUS KoddduirenTa
perynspusanuu Ha nepeodyuenue. Onux
0aJi1 HAYUCISAETCS 3a BU3yalIU3alliio
rpaHUIl PEIICHUN IS pa3IHYHBIX
3HAYEHMI MapaMeTpa peryispu3alnm.
Onun Oann HaYKUCIsIeTCs 3a PeaTn3alfio
MHOTOKJIACCOBOM KilaccH(UKALIUU WITH
perieHue 3agaun cpeacTsamu sklearn ¢
reHepanueil moJIMHOMHAIBHBIX PU3HAKOB.
Onun Oann HauMCIsIeTcs 3a
(hopMyIHPOBKY BBIBOIOB M OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI IIPH 3aIINTE.

OK3aMCH|

Texymmi
KOHTPOJIb

JlaGoparopHas
pabora 4

MaxkcruMallbHas OIlCHKA 33 BHIIOJHECHHUE
1abopaTOpHOM pabOTHI COCTABISET 6
OansoB + 1 6amn 3a cnady B
YCTaHOBJICHHBIN cpok. OnauH Oasnit
HAYUCIISIETCS 32 3arpy3Ky JTUHEIHO U
HEJIMHEWHO pa3JeMMbIX BEHIOOPOK U UX
NEepBUUHYIO BU3yanu3aiuto. [[Ba Oasa
HA4HCIIIOTCS 32 00y4YeHHUE JIMHEWHOTO 1
HenumHeHoTo SVM, HccieaoBaHue
BiIHsTHES TapameTpoB C U v, a Takke
no00p rUneprnapamMeTpoB ¢ MOMOIIBIO
Kpocc-Banuaanuu. Oaun 0ant
HAYUCIISIETCS 32 BU3YyaIU3allUio
Pa3ICISIONIUX TUTIEPILIOCKOCTEH U TPaHMII
pelIeHni sl pa3nuyHbIX saep. OnuH
0aJIJ1 HAYUCIISICTCS 32 aHAJIN3 BIIUSHUS
MpeaBapUTEILHON HOPMATHU3AINH JaHHBIX
Ha METPHUKH Ka4eCTBA M PEIICHHE
MPUKIIATHON 3a/1aud KJIacCU(PUKAIUH.
OnuH 0ajl HAYUCIIeTCs 32 HaJIudne
000CHOBAaHHBIX BBEIBOJOB M OTBETHI Ha
KOHTPOJILHBIC BOIIPOCHI ITPH 3aIIHTE.

OK3aMCH

Texymui
KOHTPOJIb

JlaGoparopHas
pabora 5

MakcumabHasi OIIEHKa 32 BBITIOJIHEHHE
nabopaTopHoii paboThI cCOCTaBISAET 6
OasutoB + 1 6an 3a cnady B
YCTAaHOBJICHHBIN CpoK. OnuH Oast
HAUUCIISIETCS 3@ IOJTOTOBKY JIaHHBIX U

0a3oBoe 00yueHHe MosieTIel cTydyaitHOro

OK3aMCH|




neca v rpaJiueHTHOro Oyctunra. /[sa
0aJsia HAYUCIIAIOTCS 32 HACTPONKY
rUrneprnapaMeTpoB aHcaMmOIIel ¢ TOMOIIIBIO
PEIIeTYaToOTo MOUCKa M KPOCC-BAIH 1AM,
a TaKKe MOCTPOCHHE KPUBBIX 00yUECHHUSI.
OpnuH 62T HAYMCTISETCS 32 BU3YaTH3aIIHI0
11 CPAaBHCHHE BaXHOCTH MTPU3HAKOB
metonamu MDI u Permutation Importance.
OnuH 0aI HAYUCIAETCS 34 UTOTOBOE
CpaBHEHHE METPUK KaueCTBa M BPEMEHHU
00y4eHHUs1 OAMHOYHOTO JIEPEBa,
ciy4yaiHoro Jieca u Oyctuara. OauH 6amt
HayucIseTcs 3a GOpMyITMPOBKY BBIBOJIOB U
OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI MPH
3allnTe.

Texymmii
KOHTPOJIIb

JlaboparopHas
pabora 6

MakcuManbHasl OIIEHKA 32 BHITIOJTHEHNE
mabopaTOpHOM pabOTHI COCTABIAET 6
OamoB + 1 6amn 3a cnady B
YCTaHOBJICHHBIN CpoK. OnauH Oasit
HAUMCIISIETCs 32 HOPMATU3allnIo0 JTaHHBIX U
[MPUMECHEHUE METOIOB ITOHIKEHUS
pasmepHoctu (PCA, t-SNE, UMAP) ¢
BH3yal3aIueit pe3ynsraroB. JBa Oanna
HAYMCIISIIOTCS 32 IPUMEHEHHUE aITOPUTMOB
kinactepusanuu (K-Means, DBSCAN,
epapxuueckasi), onpeiencHue
ONTHMAJIFHOTO YHCIIa KJIACTEPOB METOIOM
JIOKTS U IOCTpOeHHe AeHaporpamm. OauH
0aJIT HAYKMCIIACTCS 32 BU3YaTH3AIHIO
KJIACTEPOB B IPOCTPAHCTBE IMIABHBIX
KOMITOHCHT W aHAJIH3 O0HApPYKEHHBIX
BbIOpOCOB. OKH Oai HAYUCHIAeT s 3a
pacueT U CpaBHEHUE METPHK KauecTBa
knactepuzanun. OauH 6an HaduCIsIeTCs
3a HaJUYHe BBIBOJIOB M OTBETHI HA
KOHTPOJILHBIE BOIIPOCHI MPH 3aIIUTE.
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Texymmii
KOHTPOJIb

JlaboparopHas
pabora 7

MakcuManbHasl OIIEHKa 32 BHITIOJTHEHHE
1abopaTOpHOM pabOTHI COCTABISET 6
OansoB + 1 6amn 3a ciady B
YCTAaHOBJICHHBIN cpok. OnauH Oasnit
HAYHUCIISIETCS 32 KOPPEKTHYIO 3arpy3Ky
TaHHBIX, Pa3BEIOYHBIN aHAIIN3 U
creruduIecKoe pas3iesaeHne BHIOOPOK 1Mo
naeHTHuduKaropaMm 3arnpocos. J[Ba Oaia
HAYUCIISIFOTCS 32 O0y4YeHHE MOJIEIH
PaHKHPOBAHMS, TTOJJOOP TUTIEPIIAPAMETPOB
U aHaIIM3 MpeICKa3aHHbIX CKOpoB. OnuH
0aJlT HAYMUCIIAETCS 3a pacuer
CHEIHAIN3UPOBAHHBIX METPHUK
pamxupoBanust (NDCG, MAP) u
MOCTPOEHHUE TPAPUKOB CXOTUMOCTH
Monenu. OauH 0as HAYUCISIETCs 3a
BU3YaJIN3AIMIO BAXKHOCTH MPU3HAKOB U
CpaBHECHHE Ka4eCcTBa MOJICIH JIO U TIOCIIC
HacTpoiiku. OnuH 6an1 HauucaseTcs 3a

(hopMyTHMpOBKY 000CHOBAHHBIX BHIBOJIOB 1

OK3aMCH|




OTBCTHI HA KOHTpOJIBHBIe BOHpOCBI HpI/I
3aIINTE.

Texymnmii
KOHTPOJIb

MuHu-11poexT

15

MUuHU-IPOEKT olleHuBaeTcs B 15 0asios,
KOTOPBIE PACIPEACIISIOTCS MEXTy TpeMs
HTaraMu CIIa4y CIeIyIOIUM 00pa3oM. 3a
MepBbII Tar, yTBepKAeHne Habopa
TTAHHBIX M MTPOBE/ICHUE Pa3BEI0OYHOTO
aHanu3a, Hauucsercs 3 6ana.
KputepusiMu OIleHKH Ha TAHHOM dTare
SIBJISTIOTCSI 000CHOBAHHOCTh BBIOOpa
Ha0Opa TaHHBIX, COOTBETCTBUE
(hopManbHBIM TPeOOBaHUAM MO 00BEMY U
[pPa3MepHOCTH, COIEPIKATEITHHOCTh
[MOCTABJICHHOM 3a/1auyl U e€ MpaKTHYeCcKas
3HAaYNMOCTD, & TAK)Ke ITyOMHA ¥ Ka9€CTBO
BBITTOJIHEHHOTO Pa3BEI0YHOIO aHaJIH3a
JTAHHBIX C BU3yalu3aluei. 3a BTOpoH Jrar,
caady mpomexxytogroro Colab-noyTOyka ¢
MEPBBIMH MOJICIISIMU, HAUUCIIsIeTCs 4
6amna. KpurepusMu OlEHKH BBICTYHAIOT
KOPPEKTHOCTh MPeo0paOdOTKH TaHHBIX,
Hajndue padoraromeii baseline-monenw,
MPUMEHEHHE XOTsI OB OJTHOTO METO/A
MAaIIMHHOTO 00yUYeHHS,
BOCIIPOM3BOJANMOCTD PE3YJIETATOB U
aKKypaTHOCTh 0(OopMIIeHHs KoJa. 3a
TPETHIi ATal, BKIIOYAIOUINI (PUHATBHBIN
Colab-HOyTOYK, IpE3eHTaINIO U YCTHYIO
3alUTy, HAYUCIsieTcst § 0aioB, U3
KOTOPBIX 4 Oajia OTHOCATCS K Ka4eCTBY
¢uHanbHOrO HOYTOYKA U 4 6ania — K
KaueCTBY NPE3CHTAIMH U 3AIIUTHI.
Kputepusimu orieHKH (PUHAITEHOTO
HOYTOYKa SIBJISIFOTCS TTOJTHOTA PUMEHEHUS
3asIBJICHHBIX METOJIOB, HAIMYHE U
COZEPIKATENILHOCTD PE3yJIbTaTOB
MMOHMKEHUS pa3MEPHOCTH, KOPPEKTHOE
npuMeHeHre AutoML, 060cHOBaHHOCTB
CpaBHEHUsI MOJIEJIeH, Ka9eCTBO KOJa
oopmienus. Kpurepusimu oreHku
MPE3CHTAINH U 3aIUTHI SBIISIOTCS
KaueCTBO BU3YaJIbHOTO O(OPMIICHUS
CJIaliIOB, SICHOCTh U CTPYKTYPUPOBAHHOCTb
YCTHOTO BBICTYIUICHUS, IITyOHHA
MMOHUMaHHS TPUMEHEHHBIX METOJIOB,
CrocoOHOCTH 000CHOBATh BBIOOP Moennen
Y TUTIEpIIapaMeTPOB, Ka9e€CTBO
WHTEpIpPETAIMU PE3yJIbTaTOB, a TAKXKe
VH/IMBUYATBHBIA BKIIA/ KaXKI0TO
Y4aCTHHKA KOMaH]Ibl U OTBETHI Ha BOIIPOCHI
MpEToaBaTes U IPYTHX CTY/ICHTOB.

3a HapylIeHHe CPOKOB C/Iauu Ha KaXI0M
13 TPEX TAINOB MPEAYCMOTPEHO CHIDKEHHUE
MTOroBOM OlleHKH Ha 1 G6amt. Takum
00pa3oM, MaKCUMaJIbHOE CyMMapHOe

CHMIKCHHC OLICHKU 3da HAPYHICHUC
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nennaitHoB coctanisiet 3 6ata. HTpad
HAYUCIISICTCS] HE3aBHCUMO OT KaueCcTBa
BBITTOJTHEHHOM paboThl ¥ PUMEHSIETCS IPU
(hakTe MPOCPOUYKH cllaum dTarna 6e3
YBaXUTEIIbHOW IIPUYUHBL.

Texymui
KOHTPOJIb

NunuBuyanbHbIe
saganud 1

3amaHue OLIEHUBAETC 110 IIIECTHOAIIIBHOM
CHCTEME, TIE 3a KAXKIYI0 U3 IIECTH 3a]a4
HAUMCIISIETCS] OIUH OaJlI MPU YCIIOBUH
[MOJTHOTO ¥ BEPHOTO BBITIOJIHEHHUS BCEX
TpeOyeMbIX BEIYUCIICHUIN U MTONyYeHUs
KOPPEKTHOTO UTOTOBOTO pe3yJIbTaTa.
3ajaHus OXBaTbIBAIOT TayCCOBCKUM 1
MYJIBTHHOMHATbHBINA HAaWBHBIN
OaifecoBckmil Ki1accuuKaTopbl, METO
OMVKANIITNX COCENIeH, a TAKKe METPUKH
KaueCcTBa KJIacCU(DUKAIINU U PETPECCHH.
MakcuMaJIbHEIN 0aJlJT COCTABIISET IECTh
0aJIoB.
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10

Texymui
KOHTPOJIb

KonTtponbHas
pabora 1

KoHTposibHas paboTa OLIeHUBAETC 110
[1eCcTHOAIUTHHOM CUCTEME, TIE 32 KaXKIYIO
u3 TPEX 3a7ay HaYKMCIsAeTCs ABa Oajia mpu
YCIIOBHH TIOJTHOTO ¥ KOPPEKTHOTO
BBITIOJTHEHUS BCEX BBIYMCIICHUHN. 3adaHus
BKJTIOUAIOT MPUMEHEHHE METOIOB
KJacCU(UKAIIUU, MYTbTHHOMHABHBIH
OaifecoBckuil kinaccudukarop A TEKCTa
U pacu€T METPHK KauecTna.
MakcumanbHbIN 0asut 32 KOHTPOJIBHYIO
paboTy COCTaBIsAET MIECTh OAJIIOB.
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Texymui
KOHTPOJIb

NunuBuyanbHbIe
3amaHud 2

3aJaHue OLIEHUBAETCA 110 IIECTHOAIIIBHOM
CUCTEME, TJIE 3a KOKIYI0 U3 IECTH 3a1a4
HAYUCIIACTCS OMH 0aJul MPU yCIOBHH
MOJIHOTO ¥ BEPHOTO BHITIOJIHEHUS BCEX
TpeOyEMBIX BBIYUCIICHUH U TIOTyYSHUS
KOPPEKTHOT'O UTOTOBOTO pPE3yJbTarTa.
3aaHns OXBaThIBAIOT JIMHEHHYIO
perpeccuto (pelieHue yepe3 HopMaiIbHOE
ypaBHEHUE U METOJ] TPATUECHTHOTO
CITyCKa), JIOTHCTHYECKYIO PETPECCUI0
(aHaTM3 TPAHUIIBI PEIICHUA U 00yYCHHE
MOJIETT! METOJIOM I'PaJIMEHTHOTO CITyCKa),
METO]T OTIOPHBIX BEKTOPOB C JKECTKUM
3a30poM, a TaKke QyHKIUIo moteps Hinge
Loss. MakcuMaJIbHBIH 0aJIlT COCTaBIISET
MIecTh OAJIOB.
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Texymmi
KOHTPOJIb

KontponbpHas
pabora 2

KoHTponpHast paboTa OIIEHUBAETCS T10
[1eCTHOAIUILHON CHCTEME, THE 3a KaXKIyI0
13 TPEX 3a]1a4 HAUMCIIsieTcs 1Ba Oaia npu
YCIIOBUU TIOJTHOTO M KOPPEKTHOTO
BBITIOJIHEHUS BCEX BBIYUCIICHUH. 3aaHus
BKJIIOYAIOT PELICHHE 3a]1a4M JIMHEHHON
perpeccuu (HOpMaJlbHBIM YPaBHEHUEM WITU
rpaJuEeHTHBIM CITyCKOM), aHAJIU3 WU
00y4YeHNe MOJIETTU JIOTUCTUIECKON
[perpeccuu, a Takke NOCTPOCHHE

a3I[eJI$IIOH.IeI71 THIICPIITIOCKOCTHU B MCTO/IC
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OTIOPHBIX BEKTOPOB WJIM BHIYHCIICHUE
¢bynkuun nmotepsr Hinge Loss.
MakcuMaIbHBIN 0allT 32 KOHTPOJIBHYIO
paboTy COCTaBIIAET IMIECTh OAJITIOB

13| 5

Texymnii
KOHTPOJIb

WHauBHTyanbHbIE
3agaHud 3

3a/aHue OLIEHUBAETCS MO MIeCTHOAIbHOM
CUCTEME, IJI€ 3a Ka)XKIyI0 U3 IIECTH 3a]1a4
HAuMCIISIeTCs] OIUH OaJll MPU YCIIOBUH
[IOJIHOTO 1 BEPHOT'O BBIITOJIHEHUS BCEX
TpeOyeMbIX BHIYMCIICHUI U MOTy4eHUs
KOPPEKTHOTO UTOTOBOTO PE3YNbTaTa.
3a/1aHusl OXBATHIBAIOT JIEPEBBS PELICHUM
TUIs 3a71a4 KJIACCU(UKALIMU U PETPECCUH,
arIOMEPaTUBHYIO HEPAPXUUYECKYIO
KJ1acTepusanmio, anroput™m K-Means u
WHEKC CUITy3Ta, METO/ ITIaBHBIX
KOMIIOHEHT, a TAaK’K€ METPUKH KaueCcTBa
pamxupoBaHusl. MakcuManbHbIN 0asl
COCTaBJISIET MIeCTh OAJUIOB.
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Texymumii
KOHTPOJIIb

KontpomnbHas
pabora 3

KoHTposibHas paboTa OLIeHUBAETC 110
[1eCTUOAJUIBHON CHCTEME, /€ 3a KaXKIyI0
U3 TpEX 3a]1a4 HaYMCIIsIeTcs ABa O6auia npu
YCIIOBUU TIOJTHOTO ¥ KOPPEKTHOTO
BBITIOJTHEHHS BCEX BBIUYMCIICHUN U
OCTpOeHUs TpeOyeMBbIX TpaduIecKux
WUTIOCTpaLUi. 3alaHusl BKIIIOYAIOT
[MOCTPOEHHUE JIEPEBLEB PEILICHUH, 3a1a4H
KJIACTEPU3ALIAN, METOJ ITIaBHBIX
KOMITOHEHT U Pacy€T METPUK KaueCcTBa
paHXUpOBaHUsA. MakcuMalbHBIN Oast 3a
KOHTPOJIbHYIO pa0OTy COCTaBIISIET IECTh
0aJIoB.
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ITpome-
KYTOYHAs
aTTecTanus

DK3aMeH

100

Kax b1l TeopeTHueCKuil BOIPOC
OLICHMBAETCS MAaKCUMYM B 25 06aJos,
Ka)kJ1as MpakTHYecKas 3aja4a —
MakcUMyM B 25 6aios, utoro 100 6amioB
3a 6usiet. Cto GayliIoB BBICTABIISIETCS, €CIIU
Ha 00a TEOPETUYECKUX BOIIPOCA JIaHBI
HIOJTHBIE OTBETHI C KOPPEKTHBIMU
OTIpeICIIEHUSIMH, KITFOUEBBIMU (POPMYyTaMH
U IpUMepaMH, a 00e IpaKkTUIeCKHe 3aJauu
[pELIEHbI BEPHO C MOJIPOOHBIMU
MOLIArOBBIMU BBIKJIAZIKAMU U

000CHOBAaHHBIMH OTBETAMH.
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6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun

MIPOMEKYTOYHOMN
arTecTalnuu

[Ipouenypa npoBeneHus

Kputepun
OIICHUBAHUS

OK3aMCH

CryneHT nmoiyyaeTt 3K3aMeHAllMOHHBIN OUIIET, Cofep KAl Ba
TCOPCTUUCCKUX BOIMPOCAa U IBC NPAKTUUCCKUC 3a1a4U, U B TCHCHHUC
60—70 MMHYT IOArOTaBIMBAET IMCbMEHHBIE PELLIEHUS B

yepHoBuke. [locne 3toro B reuenne 20—30 MUHYT IPOUCXOAUT
yCTHas 3amuTa Ousera rnepej npenoaaBaTeneM, B XoJe KOTOpon
CTYJIEHT OTBEYAET Ha TEOPETUUYECKHE BOIPOCHI, 00BSICHSIET X0

B cooTBeTCTBUU C
mm. 2.5, 2.6
[lonoxenus




peliCHUd NPAKTUYCCKUX 3aaa4 U OTBCYACT HA YTOUHAIOIIINC
BOIPOCHI. Pazpemnaercst uCnoyib30BaTh HEMPOTPAMMUPYEMBbINA
KaJIbKYJIATOP, CIIPABOYHBIC MATCpUAJIbl HC JOITYCKAIOTCA.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarsl 00yueHUs

Ne KM

7(819(10

11

OIIK-6

3HAeT: MPUHIIMUIIBI U METOJbl MAIIIMHHOTO 00y4eHUsl, THITbI
W KJIacChl 3a7]a4 MalllIMHHOTO 00y4YeHus1, MeToonoruto ML
Ops, CTaTUCTUYECKHE METO/Ibl aHAIN3a JaHHBIX,
KJIACCUYECKUE METO/IbI U aJITOPUTMbI MALTUHHOTO
00y4YeHUs: IPEIUKTUBHBIC - O0yUEHHE C YUUTEIIEM,
TECKPHUIITUBHBIE - 00ydeHne 6e3 yunTens

OIIK-6

'YMeeT: COMOCTaBUTh 3aJjadyaM MPEAMETHON 00IacTi
KJIACCHI 33J1a4 MAIIMHHOTO 00yYeHUs, UCTIOIh30BATh
CTATHCTUYECKHE METOIbl aHAIM3A IAHHBIX TPU PEIICHUN
3aJlady MalIMHHOTO 00y4eHusl, IPOBOJUTH CPAaBHUTEIbHBIIN
aHaJIU3 U OCYIIECTBIISITh BEIOODP, HACTPOUKY HpHU
HEOOXOMMOCTH, Pa3pabOTKy METO/IOB U aJITOPUTMOB JIJIst
pEIIeHNs 3a/1a4 MAIIMHHOTO 00y4YeHus

OIIK-6

Nmeet HpaKTI/I‘leCKI/Iﬁ OIIBIT: Y4aCTH B pa3pa60TI<e
AJITOPUTMOB JJI1 pCIICHUA 3a/1a4 MAllIMHHOT' O O6y‘I€HI/I$I

OIIK-8

MeeT NpakTUYECKUI OMBIT: IPOBOJUTH CPABHUTEIIbHBIN
aHaJIN3 ¥ OCYLIECTBIATh BEIOOP HHCTPYMEHTAIBHBIX

CPE/ICTB JJIsl PEIICHHUS 3a]]a4 MAITUHHOTO O0yUYeHus

+

TumnoBbie KOHTPOJIBHBIC 3a1laHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAILIMOHHOE 00ecredeHUe TUCHUIIMHBI

IleuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMS

@) OCHOBHas

aumepamypa.
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0) OononHumenvbHas Iumepamypa:
1.  Hemupos A. K. ckyccTBeHHBIN HHTEIEKT : yueb. mocodue / A. K.
Hemunos, b. M. Kysumnos ; FOx.-Ypan. roc. yu-1, Kad. [Ipuknaa. maremaruka ;
HOVYpI'Y. - Yensabunck : U3aarensctBo FOYpI'Y, 2008. - 65, [1] c. : u.

8) omeuecmeenHvle U 3apyOedHCHbIe HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmoTpenbl

2) MemoouuecKkue YKazaHus 05 Cmyo0eHmos no 0C80EHUIO OUCYUNTUHDL.

1. Tloco6ue o teme "OTOOp MpHU3HAKOB"

2. TlocoOue o Temam "JIuHeitHas U JIOTUCTHYECKas perpeccus”

U3 HUux. yqe6H0-Mem00uueCKoe obecneverue camocmosmenbHou pd60mbl cmydenma:

1. Tlocobue nmo teme "OT6op MpU3HAKOB"

2. IlocoOue o temam "JIuHeiiHas U JOrUCTHYECKas perpeccus”
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