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1. AHHOTAIUA JTUCIUITJIMHBI

Henp nucuumiavabsl «OCHOBBI MAalIMHHOTO OOyudeHus» - cQOpMHpOBaTH y CTYAECHTOB
CHCTEMaTU3UPOBAHHbIE 3HAHUSA, NPAKTUYECKUE YMEHHS U HaBbIKM B 00JACTH MAalIMHHOIO
oOydeHusi, BKJIIOYas IIOHMMAHUE OCHOBHBIX METOJOB, AJIrOPUTMOB M HPUHLMUIIOB HX
IIPUMEHEHHUS Ul PEIICHUS IPAKTUYECKUX 3a7ja4 aHaJIN3a JaHHBIX.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS JUCHUIIJIMHBI

B ciydae ycnenHoro ocBoeHus Kypca CTyAeHThI Oy ayT:

3HATh

- OCHOBHBIE TIOHSITHSI, TIEJTX ¥ TUIIBI 33/1a4 MAaIlIMHHOTO O0yYeHUS;

- IPUHLUIIBI pabOThI, TOCTOMHCTBA M HEJOCTATKU KJIFOUEBBIX aJlTOPUTMOB;

- METO/IbI OLIEHKU U CpaBHEHUs Mojiesieil, 00pbObI ¢ mepeoOyueHneM;

- OCHOBHbIe Onbnmoreku Python j1st MammHaHOTO 00yUeHMS;

yMeThb

- (hopMynupoBaTh 3a/1a4y B TEPMUHAX MAIIMHHOTO OOYYEeHHUS;

- IPOBOJIUTH Pa3BEOYHBIN aHAIN3 U TPET0OpabOTKY JaHHBIX;

- pean30BBIBaTh, 00yJaTh U TECTUPOBATH MOJIEIH C HCITOJIb30BAaHHEM TOTOBBIX OMOIHNOTEK;
- HHTEPIPETUPOBATh PE3yIbTaThl PAOOTHI AITOPUTMOB,;

- BU3YQJIN3UPOBATh TaHHBIE U PE3YIIBTATHI MOJICIINPOBAHIS,

BJaj1eTh

- HaBBIKAMH IPUMEHEHHUS KJIACCUIECKUX arOpUTMOB ML 115t pernieHus: TUITOBBIX 33/1a4;
- TEXHOJIOTUSIMH KpOCC-BAIMAIINY M HACTPOMKH THIIepIapaMeTpoB MOJIeNeH;

- HHCTpyMeHTaMmu 3kocucteMbl Python s Data Science.

HI/ICHI/IHJ'H/IHa HaITpaBJICHA Ha Pa3BUTHC CIICAYIOIIUX KOMHGTGHHI/Iﬁ H UX UHOAUKATOPOB:

Kon dopmynupoBKa KOMIIETEHIIUU W/WIIK €€ UHIUKaTopa (OB)

KOMIIETEHIINH

OIIK-2. Crnoco0eH ocymecTBIsATH ¢00p, 00pad0TKY U aHAJIN3 JAHHBIX,
He00XO0IMMBIX VISl pelIeHHUs MIOCTABJIEHHBIX YIIPABJICHYECKHX 32124, ¢




HCI0JIb30BAHHEM COBPEMEHHOI0 HHCTPYMEHTAPHUS U
HHTE/UIEKTYAJIbHBIX HH()OPMAIIMOHHO-AHATUTHYECKHUX CHCTEM

OIIK-2-1.

OmnpenensieT UCTOYHUKU AAHHBIX U BEIOMPAET METO/Ibl U MHCTPYMEHTHI
IIOMCKA, KOPPEKTHO OCYLIECTBIISET aHAJIU3 JIMTEPATYPhl U JOKYMEHTOB

OIIK-2-2.

[Tpumensier MeTo bl cOOpa, 0OPaOOTKYU M aHAIN3a JTAHHBIX, HEOOXOIMMBIX
JUISL PEIIeHUs YIPABICHUYCCKUX 3aja4, C HCIIOJIb30BAHUEM COBPEMEHHBIX
U (POBBIX TEXHOJIOTUH, BOCHPHHUMAET, AHAITU3UPYET, 3aIOMHHACT U
nepenaeT HHPOPMAIUIO C HCIIOJIb30BaHHEM IU(DPOBBIX CPEJICTB, a TAKKE C
MTOMOIIBIO AITOPUTMOB TIPU PadOTE C TOTYUYESHHBIMU U3 Pa3IHYHBIX
HWCTOYHHUKOB JJAHHBIMH

OIIK-S.

CnocodeH HCNOJIb30BATH NPH pelieHnH NPodecCHOHAIBLHBIX 32124
coBpeMeHHbIe HH(POPMAIHOHHBIE TEXHOJOTUH M IPOrpaMMHbIe
cpelcTBa, BKJIIOYasl yIpaBJjeHHe KPYNHbIMH MAaCCHBAMHU JIAHHBIX H HX
HHTE/UIEKTYAJIbHbII aHAJIN3

OIIK-5-1.

Hcnonp3yer mudpoBbie TEXHOIOTHH, BKIIFOYast HHHOPMAIIMOHHBIE CHCTEMBI
1 0a3bl JaHHBIX, CUCTEMbl UCKYCCTBEHHOI'O MHTEIJIJIEKTAa U CUCTEMBI
MHTEJJIEKTYyaJIbHOTO aHaJIu3a U 00paOOTKH aHHBIX JJISl PELICHUS
npodeCCHOHATTBHBIX 3314

OIIK-5-2.

OueHnBaeT BO3MOXXHOCTHU H LENIECO00Pa3HOCTh UCTIONB30BAHUS LIUPPOBBIX
TEXHOJIOTUH B ACATCIIbHOCTU OpraHru3alu, UCIIOJIb3YyET COBPCMCHHBIC

UG POBBIE TEXHOJIOIMU U IPOrPAMMHBIE MIPOJYKTHI JUIs PELICHUs
npodeccuoHaNbHbIX 3a7a4

OIIK-6.

Crnoco0eH NOHMMATH NPHHIUIBI PA00THI COBPEMEHHBIX
HH(OPMALMOHHBIX TEXHOJIOTHI M UCII0JIB30BATH UX /IJIsl pellleHus!
3a71a4 Npo(ecCHOHATLHOM J1eATEeJbHOCTH

OIIK-6-1.

3HaeT npoLecchl, METOIbl OUCKa, cOopa, XpaHeHUs, 00pabOTKH,
MIpeICTaBICHMS], paCpOCTPAHEHUSI HHPOPMAIMK U CIIOCOOBI
OCYIIIECTBIEHUS TAKUX MTPOLIECCOB U METOJIOB; COBPEMEHHBIE
HMHCTPYMEHTAJIbHBIE CPEJIbl, IPOrPaMMHO-TEXHUYECKUE TIIaT(HOPMBI U
IIPOrpaMMHBIE CPEICTBA

OIIK-6.2.

PanmonanbHo BeIOMpaeT coBpeMeHHbIe HH(OPMALlMOHHbIE TEXHOJIOTUH JJIs
pereHus 3a/1a4 npodecCUOHATBHON AeATEIbHOCTH

3. COAEP XAHUME U CTPYKTYPA JUCIUIIJIMHBI

TpyaoeMKocTh (4ac.) o BUIaM YUEOHBIX 3aHITHH

HaszBanue pa3aena/remsl | Beero
4acoB KonTaktHas pabora CamocrosTe
JbHAs
Bcero Jlexuyn CEMHHApBl | paGoTa
Tema 1. BBenenue B
2 30 8 4 4 22
MalTuHHOE 00y4YeHHUE




Tewma 2. [Ipeno6paboTka
TTAaHHBIX

30 8 4 4 22

Tewma 3. JIuneiinbie
MOJICIIM U OCHOBEI 30 8 4 4 22
oOydeHus

Tema 4. AucamOiu Ha
OCHOBE JICPEBHEB 30 8 4 4 22
peleHui

Tema 5. Ouenka,
BaynAanus U HacTporika | 30 8 4 4 22
MoJienen

Tema 6. OOyuenue 6e3
yuutens: kiaactepuzanus | 30 8 4 4 22
Y TIOUCK CTPYKTYPBI

Hroro 180 48 24 24 132

Tema 1. BBenenue B MalIMHHOE 00y4eHHe

[Ipenmer u ncropust MammHHOTO 00yueHus. Tunsl o0yuenus. XKusnennsiil ukia ML-npoekra.
Tema 2. IlpenoopadoTKa JaHHBIX

[Toctpoenne mnaimnaitHoB. KonupoBanue kareropuanbHbiXx rnepemeHHbix (One-Hot, Label
Encoding). MacmrabupoBanue uMciaoBbix mnpusHakoB (StandardScaler, MinMaxScaler).
Pa3nenenue naHHBIX Ha 00YYaOIIYIO U TECTOBYIO BBIOOPKH.

Tema 3. JInHeiiHbIe MOJEJIH M OCHOBBI 00y4eHUsI

JluneiiHas u noructuyeckas perpeccus. OcHOBBI onTtuMu3auuu. MHTepmperanus BecoB
npu3HakoB. KoHuenuus peryispusanuu.

Tema 4. AHcaMO0J11 HA OCHOBe JlepeBbeB pellleHu i

Henocratku mnpocTeix Mozenei. AHcamOneBbix MeTofoB: O3rruHra (Random Forest) u
oycrunra (Gradient Boosting).

Tema 5. Ouenka, Baiuganus 1 HACTPOMKa MojeJiei

Boei6op merpuk (Accuracy, Precision-Recall, ROC-AUC). Meroas! kpocc-Banunanuu (k-
Fold). ABromatuzupoBanHblil noxdop runepnapamerpoB (GridSearchCV).

Tema 6. O0yueHue 0e3 yunTeasi: KJIACTEPU3ALMS U NIOMCK CTPYKTYPHI

Anroputmbl 6e3 yuutens K-means. CHmwxkenue pasmepHoctu (PCA) s Bu3yanuzanuu U
YIPOIIEHHUS.

4. OHEHOYHBIE CPEJICTBA U ITIPUMEPHI 3A TAHUM IS OHEHKH
PE3YJIBTATOB OCBOEHUA INCHUIIJINHBI
4.1 Tekymmuii KOHTPOJIb

OreHka 3a Kypc CKJIaIbIBACTCS U3 CIEAYIOUINX BUAOB 3aJJaHUN TEKYIIEr0 KOHTPOJIS, KX bl
13 KOTOPBIX 00J1a/1aeT CBOMM BECOM B O0ILIEH CUCTEME:

KommnoHeHTBI IIpoueHT B HTOroBOIi
OLICHKE

BbINIOIHEHNE TECTOB 110 TEOPETUYECKON YACTH 20%




BrimmosHeHME JOMAITHUX 3aaHUH 30%

[TpeseHTanus mpoexTa 50%

Ecnmn mo pe3ynbraram TEKyIIEro KOHTPOJIS CTYJEHT IMOJTYYHJ MOJIOKHUTEIbHYIO OLICHKY (HE
HUXKE «YyJIOBJIETBOPUTEILHOY»), OIEHKAa 3a MPOMEXKYTOUHYIO AaTTECTAallMI0 BBICTABISETCS
ABTOMATUYECKH.

BrinosiHeHHe TECTOB MO TEOPETHYECKON YACTH

JlaHHBII KOMIIOHEHT OIIEHUBACTCS TI0 CIASAYIOIINM IMapaMeTpaM:

- KOJINYECTBO BEPHBIX OTBETOB Ha MOCTABJICHHBINA BOIPOC;

- MIOJTHOTA OTBETA MPH HATMYHUH OTKPBITHIX BOIIPOCOB.

JlomaimHue 3a1anus

BrinonHnenue 1oMamHux 3a1aHuid OLIEHUBAETCS O CIEIYIONINM IapamMeTpam:

- IOHUMAaHHE OMMCHIBAEMBIX MPOIIECCOB U SIBJICHUM;

- MOJIHOTa MaTepHualia, CBHAETENbCTBYIOMIAs 00 OCBOGHUHU MaTepualia Kypca, TPaMOTHOCTb
WCIIOJIb30BaHUS TEPMHUHOB, OIIPEICIICHHM, (DaKTOB;

- BBITIOJTHEHUE CPOKOB CIIauH.

I'pynnoBasi paGoTa HaJ NPoEeKTOM

O1neHnBarOTCA

- 00mMi pe3yibTaT padOTHI TPYMIIBL: 3a/1a4a BBHIMOJHEHA B YCTAHOBJIECHHBIE CPOKH, MPUHSIIN
y4acTHE BCE WICHBI TPYMIIBI B COOTBETCTBUU CO CBOMMH POJISIMH, PE3yIbTAaThl IPEICTABICHbI
B COOTBETCTBHUU C 33JIaHHBIMU yCIIOBUSIMH.

- MHJIMBUTyalIbHBIM pe3yNbTaT: CTYIEHT ACHCTBOBAT B COOTBETCTBUU CO CBOEH POJIBIO, BKIIA]
B paboTy TpyNIbl CYHIECTBEHEH, CTYACHT IOJHOCTHIO BIAJCET MaTePHUAIOM, C KOTOPBIM
paboTana rpymnmna, BeIpakaeT TOTOBHOCTh JOTOJHHUTH/MUCTIPABUThH JIPYTHUX CTYIEHTOB, YETKO
OTBEYAET Ha BOIMPOCHI MTPEIMO/IaBaTENS.

4.2 IlpoMe:xxyTO4YHasi aTTeCTALUs

CrynenTtaMm, HaOpaBIIUM TIOCTATOYHBIE JIJIs1 YAOBJIETBOPUTEIHLHOM OIIEHKH 0aJlIbl 32 TEKYIIHMA
KOHTPOJIb, OIICHKA 33 JMCLUUIUINHY BBICTABJISIETCS PABHOM OIIEHKE 32 TEKYLHH KOHTPoJb (CM.
m 4.1)

CryneHTaM, MONYYMBIIMM HEYJOBJIETBOPUTEIBHYIO OLIEHKY II0 pE3yJIbTaTaM TEKYLIEro
KOHTPOJISl, HEOOXOUMO IO COIJIaCOBAaHMIO C MPEMNOAABATENEM CIaTh OJUH MM HECKOJIBKO
KOMIIOHEHTOB TEKyILIero KoHTpois. IIpemonaBaTtens BopaBe NPEUIOKHUTH CTYyJIEHTaM
BBINOJIHUTh 33/IaHUE, HE IOBTOPSIOLIEE 3aJaHHE TEKYILIEro KOHTPOJIA, HO IpOBEpsIoLiee
aHAJIOTUYHBIC 3HAHUS, YMEHHUS U HaBBIKU.

4.3 Ilpumepsl 3agaHui

IIpumepHbIe TeCTOBBIE 3aJaHUS

1. 3amaga, B KOTOpOil 1eneBas IepeMeHHas SBISETCS KaTeropuanbHOl (Hampumep,
«CTIaM»/«HE criam»), Ha3bIBaeTCs:

A) Perpeccus

B) Knaccnduxanus

C) Knacrepuzauus

D) PamxxupoBanue

2. KakoBa oCHOBHas 11e71b pa30MEHNUs JaHHBIX HAa 00YYaloIlyI0 U TECTOBYIO BEIOOPKU?

A) YckopuTth nporecc 00ydeHus
B) OueHuTh cCOCOOHOCTH MOAEN 00001IaTH HA HOBBIX, HEBUAAHHBIX TAHHBIX
C) YMeHbIUTh 00beM TaHHBIX U1 00yUYSHHS



D) CbanancupoBaTh KIacChl

3. Iloyemy BayKHO MacIITAOMPOBATh MPU3HAKH MIEPE]] HCIIOJIBL30BAaHHEM MOJICIICH,
OCHOBAHHBIX Ha rpaJlueHTHOM criycke uinu pacctosHusx (KNN, SVM, K-means)?

A) UTo0bI yCKOPUTH CXOAMMOCTH I'PAJIMEHTHOIO CIIyCKA U N30€e:KaTh TOMUHHUPOBAHUS
NPHU3HAKOB ¢ 00JIBLIIMM Pa3MaxoM

B) UTo0bI crienath NaHHBIE KPACUBBIMU JUIsI TpauKOB

C) Uto6b! yaanutb BEIOPOCH

D) D10 HeoOs3aTeNBHBIN Iar

HpI/IMepHLIe JAOMAaIIHUE 3a1aHUA

Hcnonw3yiite 6ubmmorekn numpy, pandas, matplotlib. He ucnonssyiite sklearn.linear model mis
pean3anuy caMoil Moenu (TOJIBKO JUIsl CPAaBHEHMS).

1. IloaroroBKa 1aHHBIX:
- 3Barpysute naracet boston.csv (wm california_housing.csv mist 6ojiee COBpEeMEHHOTO
aHajora).
- BriOepure onun npusHak (Hanpumep, RM — cpennee konuuectBo koMHat win LSTAT —
IIPOLICHT HACEJIECHUsl HU3KOro cTaTyca) U LejieByto nepemennyto MEDV (ctoumocts noma).
- Busyanusupyiite 3aBUCUMOCTB 11€JIEBOM IIEPEMEHHON OT BHIOPAHHOT'O MPU3HAKA C
IMOMOIIIBIO scatter plot.
- Pas0eiiTe nanHBIC HA OOYYAIONIYIO U TECTOBYIO BBIOOpKH (Hampumep, 80/20).
2. Peanuzanusi TMHEHHON perpeccuu:
- Peammsyiite kiacc LinearRegressionGD ¢ meTonamu:
__init__ (self] learning_rate=0.01, n_iters=1000) — KOHCTPYKTOD.
fit(self, X, y) — meToq oOyueHus ¢ MOMOILBIO IPATUEHTHOTO CITyCKa.
- Ununuanusupyiite Beca w 1 b HysMu.
Peanu3zyiiTe nuKi Ha n_iters uTepanui.
Ha xaxoi utepanuu BeIMUCISANTE MPe/ICKa3aHusl, OIUOKY U IpaIueHTHI.
OOHoBIIANTE Beca W U b 110 MpaBUITy I'PaJAUEHTHOI'O CITyCKa.
- O0GyuunTe MOJeNb Ha TPEHUPOBOYHBIX JTaHHBIX. [locTpoiiTe rpaduk cXo0AMMOCTH (PYHKIMH MTOTEPh
(loss o urepanusm).
3. AHanu3 ¥ CpaBHEHHE:
Ha oxnom rpaduke nzobpasure:
- Ucxonnbie Touku pazdpoca (TECTOBbBIE TaHHBIE).
- JInnuto perpeccun, NOIyYEHHYIO BalIEl MOZEIBIO.
Brruucnure meTpuku kauectBa Ha TecToBoM BeIOOpKe: MSE n R? (koaddunrent
JeTepMUHAIK). Peanu3yiiTe BBIYUCICHNE METPUK CAMOCTOSITENBHO.
- O6yunte monens LinearRegression n3 6ubimotekn sklearn Ha TeX ke JaHHBIX.
- CpaBHuTe TIONyueHHBIE Beca (W, b) u metpuku (MSE, R?) Bameii peanuzanuu u
peanuzanuu u3 sklearn. Pe3ynbTarhl 10JKHBI OBITH TPAKTUUECKU UIACHTUYHBIMU.
CrenaiiTe BBIBO,.

5. YYEBHO-METOJAMYECKOE U WH®OPMAIIMOHHOE OBECIEYEHUE
JUCIHUATLITAHBI

5.1 JIutepatypa
Ilnamonos, A. B. MammnaHOoe 00yueHue : yueOHoe mocooue it By30B / A. B. [lmatonoB. —
2-e 3. — Mocksa : U3narensctBo FOpaiit, 2025.

5.2 DyekTpoHHbBIE 00pa3oBaTe/IbHbIE PecypChl



Marepuansl gucuIuIMHbL pasmentenbl B LMS: https://l.skolkovo.ru/login/index.php

5.3 IIpodeccnonaibHbie 0a3bl JAHHBIX U MH(POPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMBI (P
HAJIUYUH)
CrnpaBounas npasoBas cuctema Koncynbrantlimtoc https://consultantkhv.ru/o-sisteme/

6. JUHEH3UOHHOE U CBOBOJHO PACITPOCTPAHAEMOE ITPOI'PAMMHOE
OBECIIEYEHUE

Omnepanmonnas cucrema Simple Linux, Opay3zep Yandex Opaysep, antuBupycHoe I1O
Calmantivirus;

CBoboano pacnpoctpansiemoe [10, B TOM uuciie 0Te4eCTBEHHOTO MPOU3BOACTBA!

Oducwusrii maket Libre Office, Okular PDF Reader, 7-Zip Apxusarop, GIMP PenaktupoBanus
¢dororpaduii, Inkscape Bexkropnas rpaduka, Blender 3D rpaduxa, Kdenlive Buaeopenaxrop,
Audacity Ayaunopenakrop, VLC Menuamnneep, Thunderbird IloutoBsiit knuent, Flameshot
Coznanue CKpUHILIOTOB

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCLHUITJIMHBI

VYuebHas ayauTopus JUIsl TNPOBENCHMS 3aHATUH JIGKLMOHHOTO THIA, OCHALICHHas
MYJIbTUMEIUIHBIM 00Opy/s0BaHUEM, Y4eOHOH MeOenblo, JTOCKOM WM CO CTEHaMHu C
MapKepHBIM TOKPBITUEM.

VYyeOHast ayauTopusl JUIsl [POBEIEHUS 3aHATHUH CEMUHApCKOro THUIA, OCHAILIECHHAas
MYJbTUMEIUHHBIM 000py/lOBaHHEM, Yy4eOHOH MeOenblo, JOCKOH MM CO CTEHaMHu C
MapKEepPHBIM TTOKPBITHEM.

Aynutopust (KOBOPKMHT) JUJIsl CaMOCTOSITETIbHOM pabOThl, OCHAllleHHas y4eOHOH MeOelnblo,
HOYTOYKamH.

MarepuanbHO-TEXHHUECKOE 00ecTIeyeHre ay AUTOpUil IpeICTaBIeHO Ha O(QUIIMAIBHOM caiTe
https://bbask.ru/sveden/objects/.
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