denepanbHOe rocyjlapcTBeHHOe 00pa3oBaTe/ibHOe O/I)KETHOe yUpeXKJeHre
BBICIIIETO 0Opa30BaHUs
«®UHAHCOBBIN YHUBEPCUTET ITPU ITPABUTEJILCTBE
POCCUINICKOU ®EJEPAIIN»
(®PvHaHCOBBIA YHUBEPCUTET)

Kadeapa ucKycCTBeHHOT0 UHTe//IeKTa
dakyabTeT HH(OPMAILHOHHBIX TEXHOJIOTUHM M aHA/TU3a 00/IbIINX JaHHBIX

OoKyMeHT noAnucaH yCUIeHHoN HE‘KEaJ"IL"ICbI.’ILlI.’IpOBaHHOL-’I 3NIEKTPOHHOW NOoANWCLIO

OpraHuzauna: PUHaHCOBLIA yHUBEpPCUTET Npu MNpaBuTenscTee PO
YTeepxeHo: MpopexTop no yyebHoW n meToandeckon pabote E.A. Kameresa
CepTucumkaT: 8B4KXurdxRYF250q5hf9clPD6fCInwQw

OaTta: 19.12.2025 r.

b. Anmu, M.B. KopoTteeB

MamuaHoe 00yueHne

Pabouasi nporpaMmMa JUCLUIUITUHBI

JUIsL CTYZIeHTOB, 00yUaroIuXcsi 110 HarlpaB/ieHUIO MOATOTOBKY:
09.03.03 - IlpuknazsHas UHPOpMaTHKa,
O6pazoBarenbHasi iporpamMma «IIpuknagHbie MHOOPMaI[MOHHBIE CUCTEMbI B 9KOHOMUKE
Y (pvHaHCax»

PexomeHndogaHo
dakyabmem UH(OPMAYUOHHbIX MeXHOA02ULl U aHaAu3a 601blWuUX OAHHbIX
(npomokon Ne 04 om 20.01.2026 2.)

O0obpeHo
Kagedpa uckyccmeeHHo20 uHmennekma

(npomokoa Ne 5 om 16.01.2026 2.)

© Mockesa 2026



COAEPXXAHUE

1. HavimeHOBaHMe TUCLIMIIMHBI 3

2. [TlepeueHb TIAHUPYEMBIX pe3yJbTaTOB OCBOeHUsI OOpa3oBaTeslbHOM IIPOrpaMMbI | 3
(mepeueHb KOMIIETEHLIUM) C yKa3aHMeM HWHAWKATOPOB WX JOCTWKEHUs |
TIJTAHUPYEMbIX Pe3y/IbTaTOB 00yUueHUs 110 AUCLIUATIIHE
MecTo AUCLIUTIIMHBI B CTPYKTYpe 00pa30BaTe/TbHOM ITPOrPaMMbI

4, O0BbeM UCIUIUIMHGI (MOZY/IS1) B 3aU€THBIX eJMHUIIAX U B aKaZleMUUeCKHX Jacax C
BblleJIeHeM 00beMa ayAWTOPHOM (JIeKL[MM, CeMHHaphl) W CaMOCTOSITE/IbHOM
paboThl 00yUaroLUXCS

5. CojgepxaHve  [AUCLUIUIMHBI, CTPYKTypUpOBaHHOe TI0 TeMaM (pa3genam) | 5
JUCLIUIUIMHBI C yKa3aHWeM HuX 00beMOB (B akKaJleMHYeCKMX uacax) W BH/OB
yueOHBIX 3aHATHI

5.1. | ComeprkaHve IUCLUTIIAHBI 5

5.2. | YueOHO-TeMaTHUeCKU T/1aH 7

5.3. | CofepxaHve ceMUHapoOB 8

6. [TepeueHb yuebGHO-MeTOAUUECKOTO OOecrieyeHUs [JIi CaMOCTOSITe/IbHON paboThl | 10
00y4JaroIuxcs 1o AUCLUIUIAHE

6.1. | [IlepeueHb BOMPOCOB, OTBOAUMBIX Ha CAMOCTOSITe/IbHOE OCBOEHUE AUCLIMIVIUHGL, | 10
(hopMBI BHEAYZIUTOPHOM CAMOCTOSITeTbHOW pab0oThI

6.2. | [lepeueHb BONpOCOB, 3ajaHUM, T€M JJ1s1 TOATOTOBKU K TEKYILEMY KOHTPOJIO 12

7. @OHJ, OLIEHOUHBIX CpPEeACTB [J/is1 TIPOBeJEHHs NPOMEXYTOYHOM aTTecTauuu | 16
00yUaroIuXcs 1Mo AUCLUTIIIMHE

8. [TepeueHb OCHOBHOM U IOTIOJTHUTEILHOU yueOHOM UTepaTyphl, He0OX0AUMOM 11s | 25
OCBOEHMUS JUCLIUTIIMHBI

9. [lepeueHb pecypcoB HMH(OpPMaIMOHHO-Te/IeKOMMYHHKAI[MOHHOM cetd | 26
«/HTepHeT», HeOOXOIUMBIX /i OCBOEHHS AUCLIUTITUHBI

10. | MeToanueckue yKa3aHHUs JJ1s1 00yUarOIIUXCs 0 OCBOHUIO AUCIATIIMHEI 27

11. | [lepeueHb UH(POPMALIMOHHBIX TEXHOJIOTHM, WCIOMb3yeMbIX MPU OCYIIeCTBIeHUU | 27
obpa3oBareIbHOTO MpoIiecca o AUCLUTIINHE, BK/IOUasi TiepeueHb Heo0X0AUMOro
TIPOrpaMMHOTO0 o0ecrieueHusI 1 THPOPMAIJMOHHBIX CTIPABOYHBIX CUCTEM

12. | OnmMcaHne MaTepHa/bHO-TeXHUUECKOW 0a3bl, He0OXOAUMOM s OCYIeCTBIeHus | 28

obpa3oBaTe/IbHOTO TIPOIiecca 1o AUCIUTIUINHE




1. HaumeHoBaHHe JUCIHILTHHBI

«MarmHHoe obyueHue».

2. TlepeyeHb IUIAHMPYEMBIX Pe3y/IbTaTOB OCBOEHHsI 00pa3oBaTe/TbHOM
nporpaMmasl (mepeueHb KOMIIETeHI[UI) C YKa3aHHeM MH/UKATOPOB UX /I0CTHKeHMs
U IVIAHUPYeMbIX Pe3y/IbTaTOB 00yueHH s 10 AUCIUIIHHE

Kopg HaumenoBanue WNHavKaTopsl OCTUKEeHUS Pe3ynbTarhl 00yueHus (YyMeHUS U

KOMITeT | KOMIIeTeHL[UU KOMITeTeHLIUU 3HaHUs), COOTHECEHHBIEe C

eHLUU WH/JVIKaTOpaMu JJOCTUKeHHUs

KOMIIeTeHLIUU

I[MTKH-4 | CriocoOHOCTh JeMoHCTpUpyeT 3HaHue 3HATh: OCHOBHbIE TOHSTHS
MPOEKTUPOBAaTh U | OCHOBHBIX MOHATUI MallUHHOI O 00yueHUst u
C03/1aBaTh MaIlIMHHOTO 00yYeHus: U VHTeJIeKTya/TbHOM obpaboTku
VHTe/UIeKTya/IbHbl | UHTeJIJIEKTya/IbHOI'0 aHa/lIn3a JAHHBIX, WX O00/IaCTU TpPUMEHeHUus U
e JIAHHBIX, [TOHUMaHue 00/1aCTH U | CpaBHUTE/IbHbIe XapaKTepUCTUKH
MHGOPMAaLIMOHHBI | TPaHUL] IPUMEHUMOCTH, yMeTb: IIPUMEHATH OCHOBHbIE METO/bI
e CUCTEeMBl, OCHOBHBIe BH/IbI 33134 oOyueHUst C yuuTesneM U 0e3 yuuTesis
BbIOMpATh MeTo/ U1 pelleHusl TUIIOBBbIX Y TIPAKTUKO-
o0OyueHus B OpUEHTHPOBAHHBIX 3a/jay MallMHHOTO

COOTBETCTBUHU C
dHa/IM30M 3a1d4Ur

00yueHMsI ¥ aHa/IM3a JJAHHbBIX

JeMoHCTpUpyeT 3HaHue
TIOTTY/ITPHBIX
WHCTPYMEHTAJIbHBIX CPeJICTB
MaIlIMHHOTO 00yUeHus],
cobHupaeT faTaceT, CTPOUT
MO/Ie/TH, TIPOBOJIUT UX aHaIU3 U
JUArHOCTHKY, /ie/iaeT
cofiep>KaTe/IbHbIe BBIBO/bI

3HaTh: OCHOBHbIE WHCTPYMEHTA/IbHbIE
cpeAcTBa (S3bIKM TTPOTPAMMMPOBAHMS,
OubMOTeKH, (hperMBOpKH) JUTST
00paboTKM [JaHHBIX W MAIIUHHOTO
o0OyueHwUs

yMeTb: TIPUMEHSITh COBPEMeHHbIe W
TOMYJ/ISIPHBIE WHCTPYMEHTAa/IbHbIe
Cpe/CTBa /ISl PelleHusl MPAaKTUYeCKUX
3a/la4y MaITUHHOTO 00YYeHUsI

[Tpe3eHTabenbHO
JIEMOHCTPUPYET Pe3y/IbTaThl
aHa/Iu3a JaHHbIX ¥ MAlIHHHOT'O
oOyuenust B (hopme, JOCTYITHOM
HerpogeccruoHary,
CTPYKTYPUPYET OTUET 110
TIPOBEJIEeHHOMY aHa/TN3y

3HaTh: OCHOBHbIE CPE/ICTBA U NPUEMBI
BU3yaM3aluu JIaHHBIX u
Tripe/iCTaBJIeHUst pe3y/bTaToB
MaIlMHHOTO  OOydYeHUs,  BKJIOYas
OCHOBHbIE MeTPUKHU U
HedYHKLIMOHA/IbHBIE  TpeOOBaHUS K
VHTeJUIeKTyaIbHbIM CUCTeMaM

yMeTb: TIpPe/CTaB/siTh  pe3y/bTaThbl
MPOBEJIEHHOr0 aHaiv3a B (opMe,
TIOHSITHOM HeCTeluanucTy;
BH3Yya/Ii3MPOBaTh JlaHHbIe U
oOHapy>keHHble B HHX 3aBUCHUMOCTH,
TIPOBOJIUTH Tpe3eHTaLUIo
TIPOBE/IEHHOT0 aHaIM3a




3. MecTo AMCOMILUIAUHBI B CTPYKTYype 00pa3oBaTe/IbHOM NMPOrpaMMbI
OuctmriinHa «MarHHOe oOyueHue» OTHOCUTCS K «Ob1iernpodeccrioHabHOMY

LKJTy».

4. O0beM ANCIUIUIUHGBI (MO/y/15) B 3aUeTHBIX eJMHULIAX M B aKaJeMUYeCKHX
yacax C BblJjeJleHHeM o0beMa ayfUTOpPHOM (IeKjUM, CeMHHapbl) U
CaMoCTOATeTbHOU PaboThI 00yUarOIMXCs

OuHo-3a0uHasi popma oOyueHus

Bup yue0Ho# paboThI Mo Bcero Cemectp 3 Cemectp 4
JUCHMITUHE (B3/em (B yacax) (B yacax)
yacax)
OO01ast TPYAOEMKOCTD JUCIIMII/THHBI 6/216 108 108
KonTakTHas padora- 68 34 34
AyauTOpHBIE 3aHATHSA
Jlekum 32 16 16
CeMuHapBbl, NpaKTHYeCKHe 3aHATHSA 36 18 18
CamocTosTe/IbHasA paboTa 148 74 74
By Tekylero KOHTpOJIs KonTponbHas KonTponbHas ITpoekTHas
pabora, pabora pabora
ITIpoekTHas
paboTa
Bui mpomMe)xyTOUYHOM aTTecTaljuu 3auet, JK3aMeH 3auet JK3aMeH




5. Cojep)kaHHe JUCHHUILUIHHBI, CTPYKTYpPHPOBaHHOe MO TeMaM (pa3jesiam)
AMCOMIUIMHBI C yKa3aHHMeM HX 00bpeMOB (B akKajjeMHYeCKHX 4Yacax) U BHJOB
y4eOHBIX 3aHATHH

5.1. CopeprxaHue AMCIUIIUHBI

Tema 1. BBeieHre B MallIUHHOE 00yYeHHE

OCHOBHBIEe TOHSTUS MalIMHHOTO 00yueHus. CBsi3b C APYTMMHU JucHUIUTMHaMU. KoHTeKCT
MaIIMHHOTO O0yYeHHs KaK [JUCHUIUIMHBI - aHaIW3 JaHHBIX W WCKYCCTBEHHBIM WHTEJUIEKT.
Cdepnl ipriMeHeHUsT MaIlIMHHOTO 00yueHusi. TUTIBI 3a/ja4 MallIMHHOTO 00yueHUs - 00yueHue C
yuuTesnieM U 6e3 yunrtesns. CTpyKTypa JaHHBIX [/Is1 MalllMHHOTO 00yueHusi. IHCTpyMeHTa/IbHbIe
CpeZicTBa MaIlIMHHOTO 00yueHus1. I[ToHATHE MOZe/TH MallTMHHOTO 00yUeHHS.

Tema 2. Perpeccus

[TocTtaHoBKa 3ajjauu perpeccud. JIMHeliHas perpeccusi C OAHOW TMepeMeHHOW - (PYHKLHs
TUTIOTe3bl, (DYHKI[US OIIMOKH, METOZ, TPAJIMeHTHOTO CITyCKa. Perpeccuss C HECKOJbKUMH
repeMeHHbIMA - MHOXKeCTBeHHasl JiMHeliHasi perpeccusi, HOpManau3alys TPHU3HAKOB,
NoJIMHOMUaNbHasi  perpeccusi. [IpakTuueckoe TIOCTpDOeHUWE perpeccMM - 3arpyska W
rpefiCTaB/ieHe [aHHbIX, peaju3alds MeToJa TPaJJMeHTHOrO0 CIyCKa, OLleHKa KauecTBa
perpeccuw, 1moi00p CKOpocTH 00yueHws], 3HAaKOMCTBO ¢ 6ubmoTekoi sklearn.

Tema 3. Knaccudukanust

[TocTaHOBKa 3aiau KiaacCU(MUKALMY KaK 3a/laud MAllIMHHOTO 00yueHus. OTIWUMS OT 3aZiau
perpeccun. CTpyKTypa AaHHbIX [s Kiaccudukauuu. Jloructuyeckasi perpeccus - GyHKLUs
TUTIOTe3bl, TPAaHWLIA TIPUHATHS pellleHud, (YHKIUS OIIMOKW JIOTHUCTHUECKOW perpeccuy,
IPaIMEHTHBIA CIyCK [/ JIOTUCTAYECKOW perpeccuy, MHOTOK/IaccoBasi KaacCUdUKaius,
aJIrOPUTM “OJIUH TPOTUB BCeX .

Tema 4. MeToabI 00yueHHS C yUUTEIeM

YHUBepCalbHOCTh METOZIOB 00yueHUs C yuuTesieM, oOljasi TIOCTaHOBKa 3afiaud. JInHeiiHbIe
MOJleJTU - JIMHeWHass M JIOTUCTHUYecKasi perpeccuy - Kak efuHa MoJienb. [losMHOMUaIbHbIe
MoZilend. MeTo/, OINOpPHBIX BEKTOPOB, siipa - JIMHEWHOe, rayccoBo, npyrue. IleprentpoH.
HepeBbsi periennit. K 6mmkaiiiiix cocesieii. HavBHasi GatiecoBckast Mojienb. JIoCTOMHCTBA U
HeZIOCTaTKU pa3HbIX THUIIOB MoOjiesiel, UX CpaBHUTe/IbHas XapaKTepUCTHKA, NMPUMEHUMOCTb.
[TpumeHeHMe 3TUX MO/iesiel Ajisl pellieHus 3a/iau KjacCubUKallui U Perpeccum.

Tema 5. /[HarHOCTHKA CHCTeM MAIIMHHOT'0 00yUeHHsA



Metpuku 3(Q(eKTHBHOCTH MAIIMHHOTO OOyueHWs - CpaBHeHMe C (YHKLUWSMH OLIHMOKU.
TunuuHble MeTpUKKU 3¢ (deKTUBHOCTU A1 Mogenei perpeccur - MAE, MSE, RMSE, MSLE,
MAPE wu gpyrue. Metpuku 3((eKTUBHOCTU [ Mojened KjlacCUPUKalMM - accuracy,
precision, recall, F1, ROC, PR u apyrue. Hemoobyuenue u nepeobyuenue. [Ipobiema bias-
variance. OrjeHKa C/IOXXHOCTH Mogesei. O6oOmaromas CrocoOHOCTb Mojesieli, TeCTOBBIM
Habop, KpuBble 00yueHWs. MeToasl G0OpbOBI C Hemo- U TepeoOyuyeHueM. Perymsipuzariusi.
3ajgaua BeIOOpa MOZie/d - KpPOCC-BalWJAIWsl, TUIIepPIIapaMeTphl Mojesieid, TIOUCK TI0 CeTKe,
Ba/IMALIMOHHBINA HabOP.

Tema 6. [IpeagBapuTe/IbHBIN aHA/IU3 U 00Pad0TKA JAHHBIX

COop JaHHBIX /T MOZiesiel 00yUeHHs C yuuTe/leM - pesiIsiHoHHast (hopMa /IaHHBIX, TIOHSTHE
YNCTHIX  [IAHHBIX, OLeHKa HWCTOYHUKOB W  00BeMOB  JaHHbIX.  OmmcarenbHbBIN
(MpeBapuTeNbHBIN) aHanmu3 AaHHbIX (EDA) - aHa/iM3 penpe3eHTaTUBHOCTH, IIKa/Ibl U THIIHI,
BU3yasmM3alys, rnpobsemMa HecOasaHCUPOBAHHOCTH, OOHApy>KeHUWe KOPPEeSIUM, aHOMajui B
JaHHbIX. OunCTKa W TpeoOpa3oBaHHe [aHHBIX - yJa/JeHHe JIMIIHUX TPU3HAKOB, yareHue
HeroKa3aTe/bHbIX 00bEKTOB, 3ar0/IHEHHe OTCYTCTBYIOIIUX 3HAUEHHM, CO3/IaHHe CYyPpPOraTHBIX
TMPH3HAKOB, TTpeoOpa3oBaHMe IIKajl, BOCIIPOU3BOJUMOCTE ITPeobpa3oBaHus JaHHBIX.

Tema 7. 3asaun 00yueHus 0e3 yuuresisi

3ajaya KJjlacTepu3aluu - I[I0CTaHOBKA 3a/jlaud, CTPyKTypa JaTaceTa, pe3yJjbTaT U
uHTeprpetaiusi. Metog K cpegnux - dopmanusaiius, rurneprapaMeTpbl, NTPUMEHUMOCTb.
Opyrue  wmetoabl  kimactepusaumu - DBSCAN, wuepapxuueckasi, arjioMepaTUBHas
K/acTepu3anys. 3ajaua oOHapy>KeHUs] aHOMaJMk. 3ajjaua TMOHWKEHUSI Pa3MePHOCTH - MeTO[
TJIaBHBIX KOMITOHEHT, METO/l He3aBUCUMBIX KOMIIOHEHT. O0yueHue ¢ MOAKpPeIIeHUEM.

Tema 8. IlpakTHUecKoe UCMO/Ib30BaHHE MOJe/ieil MAIIMHHOTO 00yYeHUs!

CroxacTHuecKWii 1 TTaKeTHBIN rpafiieHTHbIN cryck. OT6op rpusHakoB. YacTuuHoe oOyueHue ¢
yuutesieM. AHcamMbOIupoBaHuWe Mojened - OerrwHr, OyCTHHT, CTAKWUHT, CIy4YaliHBIA Jiec,
XGBoost, CatBoost. KonBetiepu3zaijusi mMoziesieli MaiiiHHOTO 00ydeHusi. OCHOBHBIE 3Tarlbl
TpoeKTa T0 MalIMHHOMY oOyueHuto. Bwu3syanu3anusi, WHTeprpeTalysi, MpeJCcTaBlIeHWe U
aHa/iM3 pe3y/JbTaTOB MallMHHOTO 00yueHusi. Pabora ¢ pa3HbIMA TUMAMM JAHHBIX -
ripeo6pa3oBaHye rpadudeckoil HH(OPMAaIH, MeTO/Ibl BEKTOPHU3al[UH TEKCTa.



5.2. YueOHO-TeMaTUYeCKHH IJIaH

Tpymo0eMKOCTb B yacax
KonTtakTtHasi paboTa - AyauTopHast
Ne | HaummeHoBaHMe Tem(pa3zesoB) pabora Camocrosi
/1 JUCLIUTIMHBI Bcero O6imas, 5 CeMuHapshl, TeJbHadA
T JleK1[uu | TIpaKTHUUeCK pabora
Ve 3aHITUsI

1 BBezeHue B MalllMHHOE 26 4 ) ’ 2
obOyueHue

2 Perpeccus 26 4 2 2 22

3 Knaccudukarys 26 4 2 2 22

4 MeTo bl 00yUeHuUs C yUHuTe/IeM 30 14 6 8 16

5 [luarHocTuka cucreM 30 16 3 8 14
MAaITMHHOTO 00yUYeHust

6 [TpenBapuTe/bHBIN aHAMU3 U 78 12 6 6 16
006paboTKa /IaHHbIX

7 3agauu 00yueHus 6e3 yuuTess 26 8 4 4 18
[IpakTrueckoe UCI0/Ib30BaHUE

8 Mo/ieeli MalllMHHOTO 24 6 2 4 18
o0OyueHust

WToro 216 68 32 36 148




5.3. CojepxaHue ceMUHApPOB

HaumeHoBaHHe TeM
(pa3paesioB)
JUCHUILTHHBI

ITepeyeHb BONPOCOB /11 00CY)K/I€HUA Ha
ceMHHApax, NPaKTHYeCKHUX 3aHATHAX

®opMbI NIPOBE/eHUs
3aHATHH

BBegenure B MalllIMHHOE
obOyueHue

BxofHOU KOHTPO/Ib. VI3yueHre TeXHOI0rMueCcKoro
CTeKa aHa/M3a JIaHHBIX, IOCTPOEHHOTO Ha Oa3se si3bIKa
niporpaMMmupoBanusi Python. 3HakomcTBO C
oubsmorekamu numpy, pandas, matplotlib.
BrIrnosiHeHWe 3a[jaHust TI0 TIPOCTOMY
CTaTHCTUUECKOMY aHau3y JJaHHBIX
WHCTPYMEHTAbHBIMU CPe/ICTBaMU, BKJTFOUAIOII[EMY
TIPO/IBUHYTOE BJla/ieHr e COOTBETCTBYIOIIUMHU
WHCTPYMEHTaMH.

Perniernie 1 o6CyKaeHUEe
3a7ay

Perpeccus

[TocTpoeHre Mojienii perpecciy MeTo/[0M
rPaZIMeHTHOTO CITyCKa CBOUMH PyKaMHu. 3HAaKOMCTBO C
OCHOBaMH 00y4eHHsI TapaMeTpoOB MO/IEH.
[TocTpoeHue Mo/ie/ii MHO>KeCTBEHHOM perpeccru
cBOMMH pyKamH. ITocTpoeHue Mogenu
O6ubMMoTeUHbIMH cpeficTBaMU. CpaBHEHHE
pe3y/nbTaToB. Peany3aiusi Mozie/lu perpeccuu Ha
nipuMepe, 6JTM3KOM K peasibHOMY (zatacet boston).
VIHTeprpeTalysi pe3ybTaTOB MO/Ie/TMPOBaHMSI.

Perienue u o0CyXaeHue
3a71au

Knaccudukarus

Peanuzaiust Mmojenu KiaccupuKaluu (JIorTuCTUUeCKon
perpeccuu) CBOMMH pyKaMH Haroziooue JinHeHoH
perpeccuu. Vicrosnb3oBaHue 61M0MMOTEUHBIX

GYHKLMM.

Pemienue u obCcyxaeHue
3a71au

MeTobl 00yueHus C
yurTenemMm

[TocTpoeHre Mojenu KiacCU(pUKaLMK Ha MPOCTHIX
JaHHbIX. [TocTpoeHre HeCKOIBKUX MOJienei,
cpaBHeHMe UX 3¢ dekTUBHOCTU. [TocTpoeHre Moenu
Ha CJIOXKHBIX JJAHHBIX C HeJTMHEHMHBIMU U CJ1IaObIMU
3aBucuMocCTSIMU. OrjeHKa 3 PeKTUBHOCTH, BBIOOP
Mogeny. ITocTpoeHrie Mo/ieny perpecCuy Ha CI0>KHbBIX
JaHHbIX. [TocTpoeHre pa3HbIX TUIIOB pErpecCcopoB.
Oneska 3¢ b eKTUBHOCTH, BEIOOp MOJIeJTH.

Permienue u obCcyxeHue
3a71au

Jvarsoctuka cucreM
MallIMHHOT0 00y4eHUs

Orjenka 3¢ heKTHBHOCTU MO/Ie/Id Perpeccuu ¢
TIOMOLIBIO Pa3HbIX MeTpUK. O1jeHKa 3(peKTUBHOCTU
KJIacCU(YKALMK C TIOMOLLbIO Pa3HbIX METPHK.
[TocTpoenue auarHoctuueckux Kpusbix (PR, ROC)
[u1st OMHApHOM KlaccuduKauu. [JuarHoCcThKa Hesjo-|
riepeoOyueHUst B MO/ied KacCU(UKaL[|U.
[TocTpoeHne KpUBBIX 00yUeHUs], UX UHTePIIPeTarysl.
TecTtoBbiii HAOOp JaHHBIX. [leMOHCTparust
HeoOXOAMMOCTH Kpocc-Bamiaauuu. Mcroms3oBaHue
KPOCC-Ba/IMJIUPOBAaHHBIX OLIEHOK KauecTBa MO/Ie/Iu.
JleMoHCTpaLys ONTUMM3aLMU TUIlepriapaMmeTpoB

Permienue u obCcyxieHue
3a71au




MO/Jie/Iv, UCI10/Ib30BaHKe Ba/TMAdlIMOHHOTI'O Ha60pa
AJIA BBI60pa MO/Je/in. ITouck MOe/Ir OT MPOCTBIX K
CJ/IO’KHBIM.

[TpenBapuTe/bHbIN
aHanu3 u obpaboTka
JAHHBIX

C6op 1 HTerpaLys JaHHBIX U3 pa3HbIX UCTOUYHUKOB.
OcHOBHbIE UHC/IeHHbIe XapaKTepUCTHUKU JaTaceTa,
aHa/Ii3 Ha YkCcTOTYy. HopManu3arus mpr3HaKkoB U
3aroJiHeHre OTCYTCTBYIOLUX 3HaUeHUH Ha
HCKyCCTBeHHOM TipuMepe. [Ipeobpa3oBaHue
KaTeropuajbHbIX TTPU3HAKOB B UUC/IeHHbIe. KpaTkuii
a/IrOPUTM aHa/TM3a JaHHBIX Ha peajibkHOM TPUMepe.
WuTepnpeTtaiiys pe3ynbraTtoB. OTOOpP M MH)KUHUPUHT
TIPU3HAKOB Ha MpuMepe, TIPUOIMPKeHHOM K
peanbHOMY (ZaTaceT titanic).

Periennie 1 06CyKaeHMe
3a7ay

3agauu oO0yueHus 6e3
yUMTesis

Perrenvie 3ajaum Kyactepusalii Ha UCKYCCTBEHHBIX
JanHbix. Metog K-cpepnux. Metoz jIOKTS.
OOHapy>keHre aHOMaJTHI Ha UCKYCCTBEHHBIX JIaHHBIX.
OO6Hapy)keHre aHOMaJTMH Kak 3afiadya
Tpe/IBapUTE/ILHOIO aHasv3a JaHHbIX. [loHKeHre
pa3sMepHOCTH Ha UCKYCCTBEHHBIX JaHHbBIX.
NuTepriperaiius pesysbrata. [loHMKeHMe
pa3sMepHOCTH [ijIs1 BU3ya/IM3aLiuM JaHHbIX.

Perniernie 1 o6Cy>KaeHUEe
3a7ay

ITpakTiueckoe
WCTI0/Tb30BaHKe
Mo/eseli MalllMHHOTO
o0OyueHus

Vicrosib30BaHye TIPOCTBIX aHCaMOJIel Moie/iei.
OnTuMU3alus TUrepriapaMeTpoB Moiesnei.
Busyanusaiusi, UHTeprpeTalusi U rpejcTaBjieHue
pe3y/bTaToOB MAaIlIMHHOTO 00yUeHHs UCXO/Is U3
Ou3Hec-3a1aun MolenipoBanus. [TocTpoeHue
KOHBeMepa MallMHHOro o0yuenus. [ToctpoeHue
Mo/ien KinaccrurKalvy TeKCTOB. 3HAKOMCTBO C
pa3HbIMU MeTO/IaM{ BeKTOPU3al[UU TeKCTOB.
[TocTpoeHre MozienH K1acCUbUKALIUKA M300paykKeHHH.,
INpescTaByieHre U300paykeHUH B BUZIe BEKTOPA.

Permienue u o0CcyxaeHue
3a71au




6. IlepeueHb yue0HO-METOAMUECKOIr0 oOecIeueHHsl /I CAMOCTOATEe/TbHOM
PadoThI 00yJaKOIUXCS MO JUCHUIUTHHE

6.1. IlepeueHb BOMIPOCOB,
AMCUMILIMHBI, (OpMbI BHEQYJUTOPHOM CaMOCTOSTe/TbHOM PadoThI

OTBOJMMBIX Ha4 CAMOCTOATE/IbBHOE€ OCBO€EHHe

HaumeHoBaHue TeM IlepeueHb BONPOCOB, 0TBOAMMBIX Ha ®dopmblI

(pa3pesioB) CaMOCTOATe/IbHOe 0CBOeHHE BHeay/JUTOPHOM

AUCIUIUTHHBI CaMOCTOATEe/TbHOU
padoThI

BBezieHre B MallMHHOE
obyueHue

M3yueHre UCTOPUHU MAIIMHHOTO 00yUYeHust Kak
UCLIATITUHBI, CBSI3U C IPYTUMH 00J1aCTSIMUA 3HAHUS.
N3yueHue 6a30BbIX OUOMMOTEK aHa/IM3a JJaHHBIX Ha
s13bIKe MporpaMMupoBanus Python - numpy, pandas,
matplotlib mo odpumansHOM fO0KyMeHTaLMu (Tipu
HE0OXO/IMMOCTH).

Pabora ¢ yuebHoit
nutepatypoi. Pa3bop
BOTIPOCOB T10 TEMe
3aHATHA. BeIinonHeHye
JIOMalIlIHUX 3a/laHui K
KaXK/IOMY 3aHSITHIO.

Perpeccus 3HaKOMCTBO C HOpDMHUPOBAHKEM JIJaHHbIX, a/lanTUBHOM | Pabora ¢ yue6HOM
CKOPOCTBIO 00y4YeHHsI B PyUHOU peasn3alyi MeTofa | nurepaTypoid. Pa3bop
rpajueHTHOro crycka. BekTopu3saliusi BEIUKMCIEHWH B | BOTIPOCOB TI0 TEMe
MO/ieJId MHOXKeCTBEHHOM perpeccuu. Vicnosib3oBanue | 3aHSTUs. BeimosiHeHre
MHO>KeCTBEHHOW perpeccuu Jjisi MOZeJIMpOBaHus JIOMallIHUX 33/laHuk K
MOJIMHOMUA/IbHBIX NIPU3HAKOB U HEeJTMHEHHBIX Ka)K/IOMY 3aHSITHIO.
3aBUCUMOCTeN (KOpeHb, S5KCIIOHEeHTa, CUHYC,
norapu¢m, obpaTHast IPOTIOPIIMOHALHOCT).

Busyanusanusi ICXO[HBIX JaHHbIX U Pe3y/IbTaTOB
MO/Ie/TMPOBaHMs B peaslbHOM C/1y4ae. AHa/Iu3 U
ripe/icTaB/eHUe pe3y/bTaTOB MO/Ee/INPOBAHUS U
coBepleHKe NpesickaszaHus. CTaTUCTUYeCKUM aHaIu3
JIOCTOBEDHOCTH Mpe/iCKa3aHusl.
Knaccudukarys Peasu3arus aaroputma “ouH npoTtuB Bcex”. OrjeHka | Pabota ¢ yueOHOM

s¢ddexkTrBHOCTH Knaccudukaiyd. CpaBHeHUe IBYX
peanu3alyu.

nmuTepaTtypoid. Pa3bop
BOTIPOCOB T10 TeMe
3aHATHA. BelnonHeHue
JIOMaIlIHUX 3a/laHul K
K&KJOMY 3aHSITHIO.

MeTop1 00yUeHus ¢
yuuTesnem

Bu3yanu3aryst pe3y/ibTaToB K/laCCU(pHUKALIUH.
[TocTpoeHKe U aHa/IM3 OTUeTa OT K/IaCCU(PUKALIUH.
OrieHka CKOpoCTH 00yueHUst U pab0OThl pa3HbIX
Mo/iesiel MallIMHHOTO 00yJeHyst Ha O0/IBIIOM 00beMe
JIAaHHbIX. Bu3yanu3ariyst pe3y/ibTaToB
K/IaCCU(UKALIUM, UHTEPIIPETALIUS TO/TyUeHHBIX
pe3ysibTaTtoB. CoBepiiieHHe MpeJcKa3aHus U OLjeHKa
€ro HaJIe>KHOCTH.

Pabota c yuebHoM
nuteparypoi. Paszbop
BOTIPOCOB T10 TeMe
3aHATHA. BeinonHeHue
JIOMalIlHUX 3a/laHui K
KaXX/IOMY 3aHSITHIO.

lrarHoCTHKa CUCTeM
MaIlMHHOTO 00yYeHust

ABTOMaTH3a1Ms1 TIOCTPOEHUST MOJIEJTH U T0/ICUeTa
BbIOpAaHHBIX MeTPUK. [10CTpOeHKE CBOAHOTO OTUeTa.
Ob6ocHoBaHMe BbIOOPA MeTPUK 3PeKTUBHOCTU

PaboTa c yuebHoM
nuteparypoi. Pasz6op
BOIIPOCOB TI0 TEME
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WCXO/Is1 U3 TIOCTaB/IeHHOM 3aiauM. Busyanusarus
[TMarHOCTUUeCKWUX KPUBBIX /711 MHO>KeCTBEHHOU
Kaccudukaiyu. Mcnonb3oBaHue peryasipr30BaHHBIX
Mozesiel - ridge, lasso, elastic net. [leMoHcTpaLus
TO3UTUBHOTO BJIMSIHUS Pery/isipu3aljii Ha TOUHOCTD
mogend. [ToctpoeHue u pobacTHast oljeHKa

3 GeKTUBHOCTA MO/Ie/T Ha JJAHHBIX, OJTM3KUX K
peanbHBIM. Vcrionb30BaHre KPOCC-Bau/jalvu.
[TocTpoeHue Moenu U ee MOC/IeAyOLIast
orrtumu3aniyst. IlocTpoeHue psifia POCTBIX Mo/iesiel,
JTMAarHOCTHKA W BBIOOP K/lacca MOZeJTH, ONITUMU3AIHsT
1 OLleHKa KauecTBa.

3aHATUA. BrinmosHeHue
JIOMAllIHUX 3alaHui K
KaXXZ,OMY 3aHATUIO.

[TpesBapuTe/bHBIN
aHa/n3 1 06paboTKa
JlAHHBIX

Amnanu3 pacripeiesieHusi KaKZ0ro aTpulyTa U CBSI3b C
LiesieBOl nepeMeHHOW. Busyanu3sauus. OlieHKa
BJIMSIHUSI HOpMa/IM3alliy TPU3HAKOB Ha KaueCTBO
o0OyueHus1. 3aro/iHeHHe OTCYTCTBYIOIUX 3HaUEHUH Ha
peasibHOM mipuMepe. ['pynypoBKa AaHHBIX U
TPOJBHUHYTHIE A/ITOPUTMBI PellTKaTupoBaHus. [1oMHbBIN
a/IrOPUTM aHa/IM3a JaHHbIX Ha peajibHOM TpUMepe.
AHanu3 BIUSIHUS Ha MO/Ie/TMPOBaHUe.
AnroputMuueckuii 0TO0p MPU3HAKOB, 0TOOP 10
WTOraM OLIEHKHW Ba)KHOCTU TTPU3HAKOB T10 UTOraM
TTOCTPOEHHSI POCTBIX MOJIEJIeH.

Pabota ¢ yuebOHoM
nmuTepaTypoid. Pa3bop
BOTIPOCOB T10 TeMe
3aHATHA. BeinonHeHue
JIOMaIIHUX 3a/IaHul K
KaXKX/IOMY 3aHSTHIO.

3agauu oO0yueHus 6e3
yUMTesis

PemeHuie 3a1auM K/1acTepu3aljii Ha peasbHbIX
naHHbIX. HTepripeTaus pe3yabrata. OOHapyxeHHe
aHOMaJ/Iuil B peasbHbIX JJaHHbIX. VIHTeprpeTarus
pe3ysbTaToB. [IoHWKeHre pa3MepHOCTH /1 3a/jauu
CHWKeHUs o0bema JJaHHbIX. [ToHwKeHe
pa3MepHOCTH KaK MHXUHUPUHT [TPU3HAKOB.

Pabota c yuebHoM
nutepatypoi. Pa3bop
BOIIPOCOB TIO TeMe
3aHsATHS. BhinosmHeHue
JIOMAIIIHUX 3a7laHui K
Ka&)KJJOMY 3aHSTHIO.

ITpakTiyeckoe
WCTI0/Tb30BaHKe
Mo/eseli MalllMHHOTO
o0OyueHust

CrnoxxHbele ancaMbu mogeneii - XGBoost, CatBoost.
OnTuMU3aI|s TUTeprapaMeTpoB, BLIOOP MOIEH.
Vcrnonb3oBaHue pa3MyYHbIX TUIOB TPa(UKH,
vHborpadyKy /151 ONTUMAaIbHOTO MPeICTaB/IeHUS
pe3y/bTaToOB MO/Ie/TMPOBaHUsI. 3HAKOMCTBO C
pa3HBIMU 3a/jlauaMi 00pabOTKH TeKCTa - pyOpHKaIys,
repeBo/l, aHa/IM3 TOHAJTLHOCTH, TeHepaLysl.
3HAaKOMCTBO C Pa3HbIMHM 3a/jJauaMH aHaIu3a
M300pakKeHUH - UAeHTHdUKALHS 00beKTa,
oOHapy’keHHe 00BeKTa, pacrio3HaBaHHe 00beKTa.

Pabota c yuebOHoM
nuteparypoi. Pas6op
BOIIPOCOB TIO TeMe
3aHATHS. BhImosHeHye
JIOMAIIHUX 3aZlaHui K
Ka)XJOMY 3aHSITHIO.
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6.2. IlepeyeHb BOMPOCOB, 3a/jaHM, TeM /JA MOATOTOBKH K TeKyIIemMy
KOHTPOJII0

ITpumepHbie 3a0aHus 01 KOHMPO/AbHOU pabombl

1. 3arpy3uTth BCTpoeHHbI B 6ubmoTteky sklearn gatacet “Upuck”. OnvcaTb OCHOBHBIE
KO/IMYeCTBEHHbIe  XapaKTepUCTUKM Jaraceta. Bu3yanu3upoBaThb pacrpejiesieHue
Ka)KJOro TMpu3HaKa, BXOAdILero B jaraceT. Bu3yanu3npoBaTb COBMECTHOE
pacripefie/ieHMe Ka)K[JOro TIpU3HAKa M LefeBoM mnepemeHHOM. ChenaTb BBIBOJ, O
JIMHEeWHOW pa3ze/IMMOCTU K/1aCCOB.

2. 3arpy3uTb BCTPOeHHbIN B 6ubmmoTteky sklearn garacet “Hpucer”. ITocTpouTs Moze/b
TapHOM K/lacCU(UKAI[MY KaXKA0ro MpU3HakKa U 1je/ieBoi rnepeMeHHOU. O11eHUTb METPUKHU
3¢ (eKTUBHOCTU ueThIpex Mojesel kaaccudukaiuu. Chenatb BbIBOJ, O 3HAUMMOCTU
Ka)K/J]OTO MpU3HaKa /151 KacCuUKaluu.

3. 3arpy3uTh BCTpPOeHHBIM B 6Mb/oTeKy sklearn maracer “Mpucer”. OmnrcaTbh OCHOBHbBIE
KO/MYeCTBeHHbIe XapaKTEePUCTUKW JaTaceTa. [locTpoutb Mojenb KiaacCUpUKaLuu
00BEKTOB 10 BCeM 4YeThbIpeM IIpHU3HAaKaM, WCII0/b3ysi MeTO[] JiepeBbeB pellleHuUH.
[TocTpouTh OTUeT O KIacCU(PUKALIUU, OLEHUTh OCHOBHble METPUKH KJjacCHdUKaluu -
TI0JTHOTY, TOYHOCTh, F-MeTpuKy. Crenath BbiBOA 00 3¢h(eKTUBHOCTH KacCU(UKaIvm.

4. 3arpy3uTth BCTPOeHHbIH B 6nbmoTeKky sklearn gatacet “Upuchk”. OnvcaTth OCHOBHBIE
KO/IMYeCTBeHHbIe XapaKTePUCTUKW JaTaceTa. [locTpoutb Mojenb KiaaccuUKaLuu
00BEKTOB T10 BCEM UeThIpEM TMpH3HAKaM, WCI0JIb3ysl MEeTO/ JIOTUCTUUEeCKOW pPerpecCuu.
[TocTpouTh OTUeT O KIaCCU(PUKALIUU, OLeHUTh OCHOBHbIe METPUKH KJjaccudUKaluu -
TI0JTHOTY, TOYHOCTh, F-MeTpuKy. Crenatb BbiBOA 00 3¢h(eKTUBHOCTH KacCu(UKarim.

5. 3arpy3uth BCTpOeHHbIM B 6ubmoTeKy sklearn matacet “Upuckr”. OmucaTb OCHOBHBIE
KO/IMYeCTBeHHbIe XapaKTePUCTUKW JaTaceTa. [locTpoutb Mojenb KiaaccudUKaluu
00BEKTOB IO BCeM YeTbIpeM IIpU3HAKaM, HCIIOAb3ysl METOJ, OIOPHBIX BEKTODOB.
[TocTpouTh OTUeT O KiIacCU(UKALIUU, OLeHUTh OCHOBHble METPUKH KJjaccudUKaluu -
TI0JTHOTY, TOYHOCTh, F-MeTpuKy. Crenath BbiBOA 00 3¢h(eKTUBHOCTH KacCu(UKarim.

6. 3arpy3uTtb BCTpOeHHbIH B 6ubamoreky sklearn gatacer “Mpuck”. Onmcatb OCHOBHbBIE
KO/MYeCTBeHHbIe XapaKTePUCTUKW JaTaceTa. [locTpoutb Mojenb KiaaccuduKaluu
O00BEKTOB TI0 BCEM UeThIpEM TIpU3HAKAM, WCIOAb3ys MeTOJ, MHOTOC/TOWHOTO
nepiienTpoHa. [locTpouTh OTueT O KiacCcUdUKal[UM, OL[eHUTb OCHOBHbIe METPUKHU
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K/1acCU(UKAI[IHU - TIOTHOTY, TOUHOCThb, F-MeTpuky. CrenaTe BbIBOJ 00 3¢ HeKTUBHOCTH
K/1accubuyKalyiu.

7. 3arpy3uThb BCTpOeHHbIM B 6ubmmoteky sklearn gatacetr “Upucer”. TTocTpouTs Mojenb
K/accupUKalii 00BEKTOB T0 BCeM YeThIpeM TpU3HaKaM, HWCIO/b3ys 000 MeTof
knaccrudukayyi. OnNTUMHU3UPOBATh rUIeprnapaMeTpbl MO/ie/Td TIPU MIOMOIIM TIOUCKa TI0
cetke. CzenaTh BbIBOZ, 00 yiyurieHnr 3¢ GheKTUBHOCTH KIaCCU(MUKALIAM.

8. 3arpy3uth BCcTpoeHHbIN B 61bmmoTeky sklearn matacet “Mpuckr”. ITocTpouTh Mozeb
K/accuduKalii 0OBbeKTOB M0 BCeM YeThbIpeM MpH3HAKaM, MCMO/b3ys 000N MeTo.
OueHuTh 3(PPeKTUBHOCTL MOJIe/TM TIPU TIOMOILIY T[epeKpPecTHON TMpoBepKu (Kpocc-
Basuzanuu). Cuenath BEIBOZ, 00 3 HeKTUBHOCTH KIaCCU(HKALIH.

9. 3arpy3uTh BCTpPOeHHbIM B 0OubOivoTeky sklearn pgatacer “Upucei”. IToHU3WUTH
pPa3MepHOCTh JlaTaceTa [0 JBYX W3MepeHHH. BusyanusupoBaTh MOMYUHBIIHHACS HaOOP
JJaHHBIX Y4YMTBIBas 3HaueHWe lieieBoM nepeMeHHOM. CJesaTh BbIBOJ, O JIMHEMHOU
pa3zesIMMOCTHU K/1aCcCOoB.

10. 3arpy3uTh BcTpoeHHBI B Oubmuoreky sklearn pgaracer “boctoH”. OmucaTb
OCHOBHbIe KOJIMUeCTBEHHbIe XapakKTepUCTUKU Jaraceta. (OxapakTepu3oBaTh LIKaly
V3MepeHus1 KaKJOro npu3Haka (BUJ LIKaabl, MUHUMAa/JIbHOE, MaKCMMalbHOEe 3HaueHue,
KO/IMYeCTBO 3HaueHWH). Bu3yanusnpoBaTb COBMECTHOe pacripefiejieHue KaK[oro
TpU3HaKa U LieJieBou repeMeHHOU. CrieniaTh BBIBOJ, O 3HAUMMOCTU KaXKOro TMpU3HAKa
[J151 perpecCuu.

11. 3arpy3utb BCcTpoeHHbIM B 6ubmuoteky sklearn mgaracer “Bocron”. IlocTpouThb
MO/ieJib MHOXXeCTBeHHOUM perpeccud. OLIeHUTb MeTPUKU 3(PeKTUBHOCTH perpeccumu.
Cpenatb BbIBOJ, 00 3 (eKTHBHOCTH TTOTYUUBILIEHCS MO/IEH.

12. 3arpy3utb BCTpoeHHbIM B 6Oubmuoteky sklearn mgatacer “Bocron”. ITocTpouThb
Mojle/lb perpecCMu 10 BCeM TIpU3HAaKaM, WCIOb3ys Jio0OM MeTOJ perpecCcuu.
OnTtumMursMpoBaThk TUrepriapameTpbl MOZenu TPy MOMOLLM MoUcKa 1o cetke. Crenatb
BbIBO/] 00 ysryuriieHn# 3¢ (HeKTUBHOCTH Perpeccuu.

13. 3arpy3utb BcTpoeHHbIM B 6Oubmuorteky sklearn mgaracer “Bocron”. ITocTpouTh
Mojle/lb pEerpeccud II0 BCeM TIpWU3HaKaM, WCMOoAB3ys Jiobo Merton. OIeHUThb
3¢ (eKTUBHOCTL MO/Ie/IU TpY TIOMOILLM TlepeKpPecTHOW TpOBepKU (KpoCC-Baivjaliun).
Cpenatb BbIBOJ, 00 3 (heKTHBHOCTH perpecCcHm.
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14. 3arpy3uTh BCTpOeHHbIii B Oubmmoreky sklearn pgatacer “Bocton”. I[TOHU3UTH
pPa3MepHOCTh JaTaceTa /0 [ByX W3MepeHWN. Bu3yanmm3upoBaTh MOMYUYMBIINNCA Habop
JJaHHBIX YUWTHIBAsi 3HaUeHUe LiesieBou nepeMeHHOU. CriesiaTh BBIBOJ,.

15. 3arpy3utb BcTpoeHHBIM B Oubmuoreky sklearn maracet “Lludpoi”. ITocTpouTh
MojleNlb KacCUUKAIii 0OBEKTOB, WCII0/Ib3ysl MeTOJ, MHOTOC/OMHOTO TepIieNTpPOoHa.
[TocTpouTh OTUeT O KIacCU(UKALIUU, OLeHUTh OCHOBHble METPUKH KJjacCHudUKaluu -
TIOJTHOTY, TOYHOCTh, F-MeTpuKy. Crenath BbiBOA 00 3¢h(eKTUBHOCTH KacCu(UKarim.

16. 3arpy3utb BcTpoeHHbIM B Oubmuoreky sklearn maracet “Lludpoi”. ITocTpouTh
MoJiesib  Kjaccu(uKaluyuyu 0ObeKTOB, UCIO/b3ysi Ji000W MeTo[, KiacCU(UKaIUU.
OnTUMHU3MPOBaTh ryIieprapaMeTpbl MOJe/ny Mpy MOMOIIM TMOUCKa 1o cetke. Crenatb
BbIBOZ, 00 ynyurieHuu 3¢peKTUBHOCTH KnacCuUKalum.

17. 3arpy3utb BCTpoeHHbIM B Oubmuoreky sklearn maracet “Lludpoi”. ITocTpouTh
Mo/ienb Krnaccuukay 00beKTOB, UCTI0/B3Ys 060l MeTo. OrieHUTh 3(h(HEeKTUBHOCTD
Mo/Ie/Tv TIPYU TIOMOIIM TiepeKpeCTHOW MpoBepku (Kpocc-Banuaaiuu). Caenats BeIBOZ, 00
3¢ eKTUBHOCTH K/1acCU(HKAIUH.

18. 3arpy3uTh BcTpoeHHbIM B 6OubmioTteky sklearn gatacer “Liudpbi”. [ToHU3UTH
Pa3MepHOCTh JlaTaceTa [0 JBYX W3MepeHHH. BusyanusupoBaTh IMOMYUHBIIHHACS HaOOP
JJaHHbIX y4YWTbIBasi 3HaueHWe LefleBoM TMepeMeHHOU. (CrenaTb BBIBOJ, O JIMHEHWHOU
pa3/leTMMOCTH K/1aCCOB.

ITpumepHbie 3a0aHus 015 NPOEKMHOU padbombl

1. TlporHo3uvpoBaHve IleH Ha HeJABWKHUMOCTh: pa3paboTaTb MO7ie/ib MaIlIMHHOTO
oOyueHusi [ijisi TIPOrHO3UPOBAHUS 1jeH Ha HeJBM)XUMOCTh B Topofie BoCTOH Ha ocHOBe
pa3/IMUHbIX XapaKTepUCTHK JOMOB. [IpoBecTH aHaM3 B/IUSIHUS pa3/IMUHbIX (DaKTOPOB Ha
LIeHbI Y OL|eHWTE MPOU3BOJUTEIBHOCTh MOJIEJIHN.

2. CermeHTalUsi K/IWEHTOB Jjisi MapKeTHHIOBbIX CTpaTervi: TPHUMEHUTb MeTO/bl
K/lacTepu3alyy [Ji1 BblfleJIeHUsI CETMEHTOB KJ/IMEeHTOB. AHa/lM3UpOBaTh IMOBEJEHUE
Ka)KJOr0 CerMeHTa W TMpeAyioKUTh MapKeTUHIOBble CTpaTeruy [J/sl  yJaydlleHus
B3aMMO/€HUCTBUSA C KaXKJO0W CPYIIIION.

3. [IporHo3upoBaHre BpPeMeHHBIX PS/IOB: pa3paboTaTh Moje/b sl POrHO3UPOBaHUS
3/1IeKTpPOIIOTpeb/ieHrsi Ha OCHOBe BpeMeHHbIX DPsifioB. OLleHUTbh TOYHOCTh MPOTHO30B U
orpeJeUTh BIWSHUE BpDeMEeHU CYTOK, AHS HeZleJid U APYTUX (hakTOpOB.
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4. Nneatudukaiysi 06beKTOB Ha M300pa>keHUsIX: MCII0/Ib30BaTh TIyOOKHe HeWpOHHBbIe
ceT s HAeHTHGUKAIMH 00BeKTOoB Ha wu3o0pakeHmsx wu3 mparacera CIFAR-10.
O11eHUTD TTPOU3BO/IUTETLHOCTh MOZIe/I ¥ TIPOBECTH aHA/IN3 OIITHOOK.

5. Ilpefcka3aHre OTTOKa K/MEHTOB: pa3paboTaTh MOe/b AJis MpefcKa3aHhs OTTOKa
K/INeHTOB B TeJIeKOMMYHUKALIMOHHOW KomMaHuu. Viccie1oBaTh (hakTOpHI, BAUSIOIIME Ha
pellieHe KIUEHTOB O TIpeKpallleHUM WCI0J/Ib30BaHUsl YCIYT, U MPeJJI0XKUTh CTpaTeruu
ylep>KaHusl.

6. Knaccudukaimsi BHAOB 1BETOB: pa3paboTaTh MOZenb A/ KaacCU(HUKALIMK BHUIOB
I[BETOB Ha OCHOBe u300pakeHui. [IpoaHamM3upoBaTh, KaKHe XapaKTEPUCTUKH BIIUSIOT
Ha MIPaBU/IbHOCTb K1aCCU(PUKALIUU.

7. Tlpencka3zaHue pesynbrata (yTOOMBHBIX MaTueid: pa3paboTaTh Mojenb AJis
TIPOTHO3UPOBAHUS pe3y/bTaTOB (PyTOONMBHBIX MaTyell Ha OCHOBE HCTOPHUYECKUX
JaHHbIX. OLeHWUTb TPOU3BOAUTENLHOCTh MOJENW W TPOBECTH aHalu3 YCHelHOCTH
TIPOrHO30B.

8. [Ipesicka3aHrie BpeMeHM [JOCTaBKH: pa3paboTaTh MOAesb /s peicka3aHusi BpeMeH!
JIOCTaBKM 3aKa30B B 3/IEKTPOHHOU KoMMepLud. O1jeHUTb, Kakvie (aKTopbl BAUSIIOT Ha
CPOKH [IOCTaBKU, Y TIPEJIOKUTD CITIOCOOBI UX OMTHUMU3AL[|H.

9. OileHKa KpeJWUTOCIIOCOOHOCTA K/IMeHTOB: pa3paboTaTb Mojielb [l OLIeHKU
KPeAUTOCTIOCOOHOCTY K/IMeHTOB HAa OCHOBe WUX KpeAUTHOM wuctopud. OILeHUThb
K/ItoueBble (haKTOPhI, BJUSIOLINE Ha pellleHre O Bbifaue KpeauTa.

10. AHanu3 J[aHHBIX O TI0e3/KaxX Ha TakCU: pa3paboTaTtb Mojenb [jis TpejcKa3aHUs
MPO/IO/DKUTENTbHOCTH TI0e3/10K Ha Takcu B Hreio-Mopke. WccnenoBaTh (PakTOpBHI,
BJIMAIOLME HA BPeMS MOE3KH, U MPeJJIOKUTh CTPAaTErMM ONTUMH3AL[MX MapLIPYTOB.

Kpumepuu 6a11bHOU OYeHKU pasauuHblx (popM meKyuwje2o KOHMpo/s ycneeaemocmu
colepycamcsi 8 coomeemcmgyrowjux memoouueckKux pekomeHoayusix Kageopnbl
UCKYyCcCmeeHHo20 uHmesnnekma Paxkyabmema UHGOPMAYUOHHbBIX MexHOA02Ull U aHaAU3a
601bWUX OAHHBIX.
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7. MOHJ OI€HOUHBIX CPe/ICTB /I/is IPOBeIeHHsI MIPOMEXYTOUHOH aTTeCcTaluu
00y4JaroIHUXCS M0 JUCIUTUTHHE

[TepeueHh KOMITETEHI[MH C yKa3aHWeM WHAWKATOPOB WX JJOCTVKEHUS B Ipoliecce
ocBOeHUs1 00Opa3oBaTe/lbHOM TMpOrpaMMbl  COZIeP)KUTCS B pasgene 2. [lepeueHb
naaHupyemblX pe3yAbmamos 0c8oeHusi 06pa3oeamenbHOU npozpammbl (nepeueHb
KomnemeHyuli) C yKd3aHueM UHOUKAMOPO8 UX OOCMUNCEHUsl U NAaHUpPYeMblX
pe3ynbmamos obyueHusi no OUCYunIuHe.

TunoBbie KOHTPO/IbHBIE 33/JaHUA WX MHbIE MaTepHaJsibl, He00X0AUMBIE /I OLleHKH
HH/IMKATOPOB JOCTI)KeHHs KOMIeTeHLUH, yMeHHH U 3HaHUM

ITKH-4 Crioco0HOCTH MNPOEKTHPOBATH U CO31dBATb UHTEC/IVIEKTYd/IbHbIE I/IH(l)OpMaI_[I/IOHHbIE
CHUCTEMBI, Bblﬁl/lpaTb MeTo/ Oﬁy‘lEHl/lﬂ B COOTBETCTBHUHU C dHA/ITU30M 3aAdUH

1) AEMOHCTPI/IPYET 3HaHHE 0CHOBHLIX MOHATHI MAIlIMHHOTI0 OGyHEHI/Iﬂ U HHTEC/VIEKTYAd/IbHOI'0
dHa/IN3d JdHHBIX, IOHUMdHHe o0/1acTH ¥ rpaHUL] IPUMEHHUMOCTH, OCHOBHbIE€ BHU/bI 3d/1d4

PEBYJ'IBTaTbI 06yqe1-ma (yMEHI/IH H 3HaHI/IH), COOTHECE€HHbI€ C THAUKATOPAMH JOCTHXKEHUA
KOMIIeTeHIIUHN

3HaTh: OCHOBHBIE TIOHATHS MAllIMHHOTO 00yUeHHs1 M MHTe/JIeKTyaTbHOM 00pab0TKM JaHHBIX, UX
o6s1acTy IpUMeHeHUsI ¥ CpaBHUTe/IbHbIe XapaKTepPUCTUKU

YmMmeThb: MPUMEHATE OCHOBHEIE METObI 06y‘l€HI/IH C yunTejieM U 0e3 yuuTesid A1 pelieHns TUIIOBbIX 1

MPAKTUKO-OPHEHTHPOBAHHBLIX 3aJa4 MAIIIMHHOI'O O6yI—I€HI/IH W aHd/IM3ad JdHHBIX

Tunonblie KOHTPOJ/IbHBIE 3adHUA

MeTtop rpaiIueHTHOrO CITyCKa J/1s1 TapHOW JIMHEeHMHOU perpeccuun

2) /leMOHCTpHUPYeT 3HaHHeE MOMYJ/IAPHBIX HHCTPYMEHTA/IBHBIX CPeJACTB MAIIMHHOT0 00yJeHusl,
coOupaer JaTaceT, CTPOUT MO/Ie/Td, MPOBOJAUT UX aHA/IN3 U AMAarHOCTHUKY, /le/laeT
cojep)KaTe/ibHbIe BHIBOJbI

Pe3yibTaThl 00yueHus (yMeHUs M 3HAHHUsI), COOTHECEHHbIe ¢ HHANKATOPaMH J0CTH)XeHHUs
KOMIeTeHI[UH

3HaTh: OCHOBHbIE MHCTPYMEHTA/IbHbIE CPE/ICTBA (SI3bIKY TIPOrPAMMHPOBaHUS, OMOTMOTEKH,
dbpeiliMBOpKH) /17151 00pabOTKM JaHHBIX M MALLIMHHOTO 00yUYeHUs

YMmeThb: MMPUMEHATL COBPEMEHHBIE U TIOMYJ/IIPHbIE MHCTPYMEHTA/IbHbIE CPEACTBA [JIA PeIIeHUA
MPAKTUYECKHUX 3d/ia4 MaIllTMHHOT' O O6y‘-IEHI/IH

Tunonblie KOHTPOJIbHBIE 3d/ldHUA
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3arpy3uTh BCTpoeHHbIH B Onbmmoreky sklearn matacet “Liudpei”. [ToHM3UTb pa3MepHOCTH JaTaceTa Jio
JBYX W3MepeHWH. Bu3yanu3upoBaTb TOMYyUMBINMICA HAOOP JAaHHBIX YUMThIBasi 3HaUeHUe L[e/IeBO
niepemeHHOU. Cie1aTh BbIBOJ, O JIMHEWHOM Pa3fie/IMMOCTH K/1aCCOB.

3) IIpe3eHTabe/1bHO AEMOHCTPHUPYET pe3y/IbTaThl aHA/IM3a JJAHHBIX ¥ MAIlIUHHOTO 00y4YeHUsI B
(opme, focTynHOU HenpodeccuoHany, CTPYKTypHPYeT 0TUeT 10 NPOBeAeHHOMY aHa/IU3y

Pe3ynbrarhl 00yyeHns (yMeHHsI U 3HaHHSA), COOTHECEHHbIe ¢ HHAHUKATOPAMH JAOCTIDKeHHS
KOMIIeTeHI[UH

3HaTb: OCHOBHbIE CPe/ICTBA U MIPUEMbl BU3ya/u3aljuu JaHHBIX U MIpe/iCTaB/IeHysl pe3y/IbTaToOB
MaIllMHHOTO 00yueHus1, BK/TFOUasi OCHOBHbIe METPUKHY U He(hyHKIIMOHA/IbHBIEe TpeOOBaHUS K
VIHTe/I/IeKTYa/bHbIM CUCTEMaM

YMerTh: npeacCTaB/IATh pe3yJ/IbTAaThI IPOBEAEHHOI'O dHAJ/IM3d B (l)opMe, MOHSITHOM HeCcTiequaInCTy,;
BU3YA/IM3WUPOBATH JdHHbIE U O6Hapy)KEHHLIe B HUX 3aBUCHUMOCTH, ITIPOBOJUTDL IMPpe3eHTaLIIO
MpOBEeAEHHOI'0 daHAJ/IN3d

TunoBbie KOHTPOJ/IbHbIE 3a/ldHUA

3ar py3uTb BCTpPOeHHbIM B OubmoTeky sklearn maracer “Liudper”. [ToHU3UTH pa3MepHOCTb JaTaceTa
[0 IBYX U3MepeHU. BusyanusupoBaTh MoJyuMBILIKICS HabOp JaHHBIX yUWTHIBasi 3HauUeHHe LiesleBOi
nepeMeHHOU. CiesiaTh BbIBOJ, O JTMHEHMHOM pa3/ie/IMMOCTH KJ/1aCCOB.

IIpumepbl NPAKMUKO-0pueHMUPOBAHHbIX 3A0aHULI

[TpakThueckasi 4acTh TIpeJCTaB/sieT COOOM 3aJjauy 1O aHa/lM3y KOHKPEeTHOro jaTtacera. st
KaKJ0ro 3aiaHus Oyzetr Heob6XxoauMo:

[EN

. 3arpy3uTh AataceT B Python.

No

. OrmmmcaTth HabOp AAHHBIX U pelllaeMylo 3aauy.

3. BelieniTh 11e/1€BYO TIepeMeHHY0 U (haKTOpHbBIe TiepeMeHHbIE.

4. Y nanuTb HeHY)KHbIE JaHHbIe, TIPOAHATM3UPOBATh OTCYTCTBYIOIIHE 3HAUEHUSI.
5. IIpoOKOMMEHTHPOBaTh KOJTMUECTBEHHBIE TTapaMeTphl JiaTaceTa.

6. Pa36uth BLIOOPKY Ha 00yUaroI[yto ¥ TECTOBYIO.

7. Pabora 110 BapraHTaM.

BapuanT 1. OuncTka JaHHBIX U 00yueHue Mozesiei.
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[aHHBI BapuaHT MpeArosiaraeT (OKyCMPOBKY Ha 0OyueHMM HEeCKOJIbKMX BHOB Moesei
obyueHusi ¢ yuurtesneM. B 3aBucHMMOCTH OT Habopa [aHHBIX, MOXKET TPeAIosaraThCs 3ajava
Knaccupukauyd v perpeccurd. Heob6xoaumo Tocie MUHHMA/bHOW TOATOTOBKM JaraceTra K
00yueHHI0 00yUUTh HECKOJIBKO MO/iesield M CPaBHUTH UX 3 (HEeKTUBHOCTS.

Bapuanrt 2. OnucaTelbHbIM aHa/IU3 U BU3ya/n3aliys JaHHbIX.

[aHHbI BapyaHT mpejrnonaraeT (OKyCMPOBKY Ha UCC/Ae[OBAHUU [IaHHBIX U BHU3ya/lW3aluH.
[lpy pemeHWM 3TOrO BapuaHTa CJeflyeT TIPOBECTH KaK MOXHO Oojee T0gpOOHBIN
onucare/bHbIA aHa/lM3 JaHHbIX C HCIOJb30BaHMEM MaKCUMaJbHOTO CIIeKTpa CpeJCTB
Bu3ya/m3anuu. [Ipu 3TOM crefyeT Aenarh 3HauMMble BBIBOJbI 00 0OHApPY)KEHHBIX B [JaHHBIX
3aKOHOMEPHOCTSIX.

BapwuanT 3. [TocTpoeHue Mozenu ¥ ONITUMU3ALMS TUTIepriapaMeTpOB.

[aHHbIN BapuaHT TipeAmnosiaraeT (OKyCHPOBKY Ha Tipoliecce y/yuilieHUs 3¢¢dheKTUBHOCTH
Mogenu o0ydeHusi ¢ yuuresnieM. CTyeHTy cjieiyeT TOJATOTOBUTh JaTaceT K OOy4eHHIo,
00yuuTh OAHY W3 Mojiesleid C yuuTe/lieM CO 3HaueHWssMU TUIepriapaMeTpoB M0 yMO/TUaHUIO,
TIOJTyUUTh 3HaueHue 3(dekTrBHOCTH. [Toc/ie 3TOro BPyUHYIO WM aBTOMAaTUYECKH MOZ00paTh
3HaueHusl TUIepriapaMeTpoB TaKWM 00pa3oM, uTOObI TO/NYYMTh MaKCUMabHBIM TIPUPOCT
3¢ dheKTUBHOCTH.

Bapmuanr 4. Bri6op npr3HaKoB.

[aHHbIM BapuaHT TpeAroJiaraeT (JOKyCMPOBKY Ha YJIydllleHUM MO/ie/d MyTeM BBOZA HOBBIX
NpU3HAKoB B Mozenb. CrefyeT TMOATOTOBUTH MOAeTh K 00yueHUto, 0OyuuTh MOZeNb U
3a()MKCUpPOBaTh HauajbHbIM YpOBeHb 3((PEKTUBHOCTU. 3aTeM CJie[lyeT UCC/Ie/IOBaTh BIIHSHUE
VICKJTIOUEHUS CYLL[eCTBYIOLIUX M BBeJIeHUSI HOBBIX NMPU3HAKOB B MOJe/b Ha 3(¢eKTUBHOCTE.
Kak BapvaHT MOXXHO paccMaTpvBaTh BBe/leHWe TOJIMHOMUA/IbHBIX TIpU3HakoB. CrenyeT
CTPEMUTBCS K MaKCUMabHOMY yBe/nueHunI0 3(pGheKTUBHOCTH MOJEJIH.

Bapwuanr 5. ViccnenoBanve BnusiHAsSE 00ydeHust 6e3 yuuresst Ha 3P GeKTUBHOCTb 00yUueHHs.

IlaHHBIA BapHaHT MpejrojaraeT (OKyCHUPOBKY Ha HCIIO/Ib30BaHUM MeTO/I0B 00yueHus Oe3
YUUTe/Is AJI1 YCKOPEHHWsI WX TIOBBIIeHUsT 3P GeKTUBHOCTH 00yueHHs C yuutenem. Crenyet
TIOJITOTOBUTh MOZENb K 00y4yeHHto, 00yurTh MOZenb U 3aUKCHUPOBAaTh HAaya/bHBIA YPOBEHb
3QheKTUBHOCTH. 3aTeM cjiefiyeT TOoNpoOoBaTh TIPUMEHUTh TOHM)KEHHE pPa3MepHOCTH,
oOHapykeHHe aHOMaaWM WM KiacTepusalyio (B /000M KOMOWHAI[MK) A/ TpaHC(hopMaliuu
UCXO/IHOTO JiaTaceta. B KoHIile paboThl ciefyeT cienaTh 3HAUMMbBIA BBIBOZ 00 W3MeHEHUH
CKOpOCTH U 3(D(HEeKTUBHOCTH 0OYUEHUS C YUUTETIEM.

ITpumepHblie 8onpocbl 0151 N0020MOBKU K 3auenty, IK3ameHy
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IIpuMepHbIe BONPOCHI /I MO/JTOTOBKH K 3aUeTy

1. TlousitTue maumHHOTO OOyueHus. OTAWYMe MAIIMHHOTO OOyuyeHHsi OT JPYrux obmacteii
NpOrpaMMUPOBaHUSL.

2. Knaccudukanys 3azau MalliMHHOT0 00yueHus. [IpyrMepsl 3a/1au U3 pa3/IMUHbIX K/IaCCOB.

3. OcCHOBHbIe TIOHSITUSI MalIMHHOTO O0O0yueHMs: Habopa [aHHbBIX, OOBEKTbI, TPU3HAKH,
aTpubyThI, MOZIeJTH, TTapaMeTphl.

4. CTpyKTypa U Mnpe/icTaB/ieHye JAHHBIX /JIs1 MAllIMHHOTO 00yUeHusl.

5. IHCTpyMeHTa/IbHbIE CPe/ICTBA MAIIIMHHOTO 00YyUeHUsl.

6. 3azjaua perpeccuu: NOCTaHOBKA, MaTeMaThyeckast (hopmanr3ariys.

7. MeTop, rpafilueHTHOTO CITyCKa [i/isl TapHOU JIMHEMHOW perpeccuu.

8. INoHsTHe QyHKLMY OIIMOKK: TpeOOBaHUsI, UCTIOb30BaHKE, TIPUMEDHI.

9. MHO>XeCTBeHHas! U HeJIMHeHasi perpecCru.

10. Hopmanu3saijyis IpU3HakoB B 3a/iauaxX perpeccuu.

11. 3aaua KnaccuduKalyy: oCTaHOBKa, MaTeMaTruueckasi hopMasin3aiiys.

12. MeTo/ TpailueHTHOrO CITycKa A/is 3a/lau KlacCU(pUKaLWK.

13. Jloructuueckasi perpeccus B 3ajjauax KiaaccuUKalvu.

14. MHO>XeCTBeHHasi U MHOTOKJ/IaCCOBasi KjlacCu(ukanysi. AJIrOpUTM “oJJvH MPOTUB BCeX”.
15. MeTo/, OTIOpHBIX BEKTOPOB B 3a/lauax KaacCUdUKal1K.

16. [1oHsTHe siipa U BUIBI Aep B METO/e ONOPHbBIX BEKTOPOB.

17. MeTo/, peluaroluX /lepeBbeB B 33/lauaxX KiacCU(UKaLUU.

18. MeTop k 6mkaliimx cocefiel B 3aiauax KiaacCU(pHUKaIiu.

19. OaHOC/IOMHBIN TIepLIeNTPOH B 3a/lauaxX K/iacCUMUKaIUU.

IIpuMepHBIe BONPOCHI /11 IOATOTOBKH K 3K3aMeHY

1. Tlonstre MammHHOTO O00OyueHHs. OTIMUHE MAIIMHHOTO O0y4YeHMsl OT ApPYrux obJacTei

MpOrpaMMUPOBaHUSI.
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2. Knaccudukarus 3aau MaiimHHOTO obyueHust. [Ipyumepsl 3afiayu U3 pa3/iMiuHbIX K/I1aCCOB.

3.

OCHOBHBIe MOHSITHUS MAaIIWMHHOTO O6y‘—IEHI/IHZ Ha6opa AdHHBbIX, 06'I:eKTbI, IMMPHU3HAKH,

aTpuOyThl, MOJIeJY, TTapaMeTpBhl.

4. CTpyKTypa U npefcTaBieHye JAHHBIX /I MAllIMHHOTO 00yueHusl.

5. lHCcTpyMeHTasbHbIe CPe/iCTBa MALLIMHHOTO 00yueHus.

6. 3agaua perpeccuu: MOCTAHOBKA, MaTeMaTHudeckasi (hopmam3ariusi.

7. MeTop, rpailueHTHOTO CIyCKa [i/isl TapHOU JIMHEWMHOW perpecCuu.

8. TTonsTre GpyHKIMM OLIMOKU: TpeOOBaHMs1, UCIT0/Tb30BaHUE, TIPUMEPHI.

9. MHoO>XeCcTBeHHast U HelIMHelHas perpeccuu.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Hopmasnu3saiiys pru3HaKoB B 3a/lauax perpeccuu.

3ajauva KiaccuduKalu: NoCTaHOBKA, MaTeMaTUuecKasi (popManmu3ariusi.

MeToj rpaZiMeHTHOrO CIyCKa /1J1sl 3a[ja4 K/1acCU(pUKaLiu.

JlorucTudeckasi perpeccus B 3afiauax KiaacCU(UKalyu.

MHo>keCTBeHHasi U MHOTOK/IaCcCOBasi Kiaccudukaliusi. AJropyuT™ “o/IvH TIPOTUB Bcex”.
MeTo/1 OTIOPHBIX BEKTOPOB B 3a/lauaxX KjiacCUdUKaIUU.

[ToHsiTHe sifipa ¥ BU/IBI siZiep B MeTO/le OTIOPHBIX BEKTOPOB.

MeTo/1 pelliarolMX IepeBbeB B 3a/lauax KiaacCU(UKaIiyu.

Metop k 6mkaliimx cocesieli B 3afiauax K/1aCCU(PHUKALIHH.

OpHoC/I0MHBIN TIePLeNTPOH B 3alayax KaacCU(pHKaIUK.

MeTpuku 3(pheKTUBHOCTH M PYHKIMH OIMOKHU: Ha3HAUeHHe, PUMEPHI, pa3/Idnumsl.

[lonsiTne Habopa [JaHHBIX (JaTaceTa) B MalIMHHOM o0O0yuyeHuu. TpeboBaHus,

nipeficTaByieHue. [IpU3HaKy M 0OBEKTHI.

22.

23.

24.

25.

[ITkanb1 U3MepeHMs NPU3HAKOB. BUBI 1IKa/I, UX XapaKTepUCTHKaA.
[TonsTre uncThIX AaHHbIX. OripejeneHre, OUMCTKA JJaHHbIX.
OCHOBHBIE 3TarTbl MPOEKTa M0 MAIIMHHOMY 00yueHUEO.

[TpeaBapuTebHBIN aHa/IU3 AAHHBIX: 3aaUl, MeTO/bI, Lie/IH.
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26. [Ipo6ieMa OTCYTCTBYIOIIUX JJaHHBIX: PUUMHBI, UCC/IeZIOBAHUE, ITyTU PEIIeHHS.
27. TIpobneMa HecbamaHCUPOBAaHHBIX K/IAaCCOB: UCC/IeJOBaHUe, TTYTH PeIeHusl.

28. TloHsaTve TMapaMeTpoOB U TwUIepriapaMeTpoB Mmogend. OOyueHWe TMapaMeTpoB
rurneprnapameTpoB. [Touck no cetke.

29. INousiTve Hefo- U riepeoOyuenHust. Oripe/esieHNe, MyTH peLleHusl.
30. [lnarHocTrKa Mo/ie/Ti MallIMHHOTO 00y4yeHus. MeTopbl, Lie/.

31. ITpobnema BeIOOpa MO/e/T MallMHHOTO 00ydeHusi. CpaBHeHHe MO/iesei.

u

32. W3mepenue 3(pdeKTUBHOCTH paboThl MoOfesiel MalIMHHOTO Oo0yueHus. MeTpUKH

3¢ (HeKTUBHOCTH.

33. Metpuku 3 PeKTUBHOCTH MOZiesiel KnaccuduKav. Buibl, XapaKTepuCcTHKa, BBIOOP.
34. MeTtpuku 3¢ deKTUBHOCTH MOAeseli perpeccru. Bupl, XapaKTepUCTHKa, BHIOOD.

35. [epekpecTHast TIpoBepKa (Kpocc-Banuaalus). Hasnauenue, cxema paboThl.

36. Konsetiepsl B 6uboreke sklearn. Ha3HaueHue, Mcosib30BaHue.

37. Vcrionb30BaHUe METO/I0B BU3yalM3alliy JaHHbIX [JIs1 [peBapuTe/IbHOTO aHa/u3a.
38. UccriegoBaHue KOppevpoBaHHOCTY NIPU3HAKOB: METO/IbI, L1e/I1, BbIBO/bI.

39. PewmkanupoBaHue [aHHbIX. Buapl, Ha3HaueHue, TipuMeHeHue. Hopmanu3saius
CTaHJApPTU3aLUA JaHHBIX.

40. TIpeobpa3oBaHre KaTeropyaabHbIX TIPU3HAKOB B UMCJIOBBIE.

41. MeTo/1bI BU3yaM3aliy JAHHBIX /1 MAIIMHHOTO 00y4YeHusl.

42. 3amaua Beibopa Mozesu. OrjeHKa 3 heKTUBHOCTH, Ba/THAALIMOHHbIN Habop.

43. KpuBble 00yueHus1 AJ11 JUAaTHOCTUKA MO/IeJiell MalllIiHHOTO 00yJeHus.

44. Perynsipu3aljysi Mojiesiel MallliHHOTO o0yueHus. Ha3zHaueHue, BUbI, (hopManm3ariysi.
45. TIpobnema cOopa ¥ MHTErpaliy JaHHBIX [I/Is1 MAIlTMHHOTO 00yUeHws.

46. IToHsSITHe YHCTBIX JaHHBIX U TPeOOBaHUS K JAHHBIM.

47. OCHOBHBbIe 3a/jauy OIMCaTe/IbHOIO aHain3a JaHHbIX.

48. TTomMHOMMAIbHBIE MO/Ie/TA MAIIIMHHOTO 00y4YeHHsl.
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49. OcHOBHBIe BU/IbI TIpe00Opa30BaHUsl AAHHBIX [JJis TIOATOTOBKHM K MAIllIMHHOMY 00yueHHUIO.
50. 3agaua BbIOOpa MPU3HAKOB B MAILLIMHHOM 00y4YeHHH.
51. 3azauu obyuenus 6e3 yuuTess: ob1iasi XapaKTepUCTHKA, 0COO@HHOCTH, TIPUMEpBI.

52. 3azava knacrepusanyu. Popmanusaiysi, MpUMeHeHye, TpUMephI, 0011jasi XapaKTepUCTHKa.
MeTpuKY KauecTBa KjlaCTepu3aLjiu.

53. AsiroputMm Kiactepusanuu K-cpegHux.

54. Vlepapxrueckas (arJioMepaTvBHasi) KjlacTepy3arusl.

55. ITnotHOCTHBIE anropuTtmel Kinactepusanu. DBSCAN.

56. 3a/jaua MOHWKEHUs pa3MepPHOCTU B MAllIMHHOM 00y4yeHHH. MeTo/| TJlaBHBIX KOMITOHEHT.
57. Anroputm t-SNE. O6I111ast XapaKTepUCTHKa, MpUMeHeHre, 0COOeHHOCTH.

58. 3a/aua 0OHapy>KeHUs] aHOMa/IMi B MallIMHHOM 00yueHHH. Vcrionb30BaHHe MHOTOMEPHOTO
rayccoBa pacripe/ie/ieHusl.

59. Anroputm DBSCAN a5 3aau 06Hapy>keHus1 aHOMaJIvH.

60. AHcaMb/i1 MO/iesieli MallIMHHOTO 00yUeHUsl.

61. CnyuaiiHblii 1ec Kak aHcaM0OJieBasi MOJIEeJTb.

62. CTeKUHT KakK BH/l aHcaMOpoBaHusi Mojienieit. OO11iasi XapaKTepUCTUKa, 0COOeHHOCTH.
63. BerrvHr Kak Buz aHcaMO/UpoBaHus Mozesieit. O011ast XapakKTeprUCTHKa, 0COOEHHOCTH.
64. BycTvHT Kak BUJ aHCaMOMpoBaHus Moiesieit. OO61ijasi XapaKTepUCTHKA, 0COOEHHOCTH.

65. Anroput™m rpaaveHTHOro Oycrunra. O6mjasi xapakrepuctuika. LightGBM, XGBoost,
CatBoost.

IIpumepHbIe 3aJaHuA /ISl IOATOTOBKH K 9K3aMeHYy

1. 3arpy3utb BCTpoeHHbIH B OubmoTeky sklearn maracet “Upuchkl”. Hecko/bKMME criocobamu,
B TOM UMcJjie rpaduueckum, yoeJUThCsl B OTCYTCTBHUU TTPOMYII[eHHBIX 3HaUeHHH.

2. 3arpy3uTh BCTpOeHHbI B OuOmoTeky sklearn maracer “/Inabetr”. Bu3syamusupoBaTh
pacripe/ie/ieHre YeThIpex JF0ObIX MPHU3HAKOB, BXOAIIMX B faTaceT. CuenaTh cofeprKaTesbHbIe
BBIBO/IbI M0 TTO/TYUY€HHBIM JJaHHBIM.

3. 3arpy3uTh BCTPOeHHbI B OuOMMoTeky sklearn gatacer “Pak rpyau”. ITocTpouTh MOeNb
buHapHoO# KnaccupuKauyy r00bIM MeToloM. BbIBeCTH HECKONBKO MEPBBIX TEOPeTUYeCKUX U
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IMITUPUYECKUX 3HAUeHUU 1leieBOM TiepeMeHHOW. CJenaTh BBIBOJBI 110  TIOJYUYEHHBIM
pe3yJibTaTaMm.

4. 3arpy3uTh BCTpPOeHHbIM B Oubmmoreky sklearn gatacer “BunHa”. ITocTpouTh NHMHEHHYIO
Mo/leflb 00yUYeHUsT C yUHTe/ieM, BbIBECTH W MPOUHTEPIIPETUPOBATh KO3 GMUIMEHThI JTMHEHHOH
Mozenu. Kos@duiuyeHTsl [JO/DKHBI BBIBOAUTHCS BMECTe C Ha3BaHHMEM COOTBETCTBYIOLETO
TIpY3HaKa.

5. 3arpy3uTh BCTPOEHHBIM B 61OmoTeky sklearn maracer “Kamudopaus”. TlocTpouts Mo/enb
perpeccu Jit0ObIM MeTOIOM. ONTUMM3HPOBAThb THIepIriapaMeTpbl MOJEeNU TIpU  TTOMOIIHA
roucka 1o cerke. Czenarb BbIBO/BI.

6. 3arpy3uth BCTpOeHHbIi B Oubmmoteky sklearn gatacetr “Vpuchl”. ITocTpouTh Mo/
MHO>KeCTBeHHOM KiaccuduKaiyu itoosiM MeTooM. O1ieHUTh ee 3(pPeKTUBHOCTE MPHU TTOMOILH
Kpocc-Banualuu. Crenatb BbIBObI.

7. 3arpy3uTth BCTpPOeHHbI B OubmmoTeky sklearn maracer “/Iuaber”. ITocTpouTh MOenb
perpeccuu Mo MeTO/y OINOPHBIX BEKTOPOB C JIMHEHWHBbIM si4poM. OLieHUThb ee 3(PPeKTHBHOCTh
10 MeTPUKaM I 2, mae , rmse , mape . CiesiaTb BbIBOZbI O TPUMEHUMOCTH MOZeJIU.

8. 3arpy3uTh BCTpoeHHBI B OuO/moTeky sklearn gatacet “Pak rpyau”. IlocTpouTh MoOenb
OuvHapHO# MHeWHOW KnaccubuKaluu. 3aJaTh 3HaUeHHs aprTyMeHTOB KOHCTPYKTopa 00BbeKTa
MOZe/T!, OT/IMYAIOLIMeCs: OT 3HaUeHUH 0 YMOJT4aHui0. [T0SCHUTE CMBIC/ KaXKI0TO apryMeHTa.

9. 3arpy3utb BCTpOeHHbIM B OuOmMoTeky sklearn gatacer “Buna”. IlocTpouTh Moesb
MHO>KeCTBEHHOM KaCCU(UKALMK TI0 MeTO/y OTNOPHBIX BEKTOPOB C MOJMHOMHUAIBHBIM SPOM.
OrieHuTh ee 3(hPeKTUBHOCTL TI0 METPUKaM accuracy , precision , recall , f 1. Caenatb BBIBO/IBI
O NMPYMEHUMOCTU MOJeJIH.

10. 3arpy3uTh BCTpOeHHbIM B 61bmmoTeKky sklearn gatacer “Kamiudopaus”. [ToctpouTs Moenb
perpeccuu C peryssipu3sanueii. 3a/jaTb 3HaUeHUs] apr'yMeHTOB KOHCTPYKTOpa 00beKTa MO/iely,
OT/IMYAIOIIKecs OT 3HaUeHU 10 yMo4aHui0. [T0siCHUTE CMBIC/T KaXKA0Tr0 apryMeHTa.

IIpuMep 3K3aMeHAI[HOHHOT0 OM/IeTa
OK3aMeHaI[MOHHBIN OuseT Ne

1. Metpuku 3¢ ¢peKTUBHOCTH MoJesnell Knaccuukauyu. Busbl, xapakTtepucTrka, Beioop. (20
0as10B)

2. 3arpy3uTh BCTpoeHHbIN B 6ubmmoreky sklearn maracet “Kamudopnus”. IlocTpouts Mozenb
perpeccuu JrOObIM MeToioM. ONTHUMM3UPOBAaTh THIIEpPHIapaMeTPbl MOJIeId TIPU  TIOMOIIH
rovcka 1o cetke. CzenaTh BbiBO/IbI. (40 6anioB)
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8. IlepeueHb OCHOBHOM ¥ [IOMO/JTHUTEJbHOW Yy4eOHOM JIMATEpPATYpPhbI,
He00X0/JUMOi1 /I/If 0CBOEHHUS ANCHMILIMHbBI

OcHogHas Aumepamypa:

1. KoporeeB, M.B. [IpakTuKy™m 10 MaliMHHOMY oOyueHuto Ha Python. (2 wacthb) :
yueOHOe T0cobue 10 AucHUIIMHe "MammHHoe oOydeHuwe" i1 CTY/I€HTOB,
oOyuaroluxcss 10 HaripaBieHuto: "TlpukmagHasi wHpopMaTHKa', Bcex Tmpodusieit
(mporpamMmbl  MOATOTOBKM OakamaBpoB) / M.B. KopoteeB, B.A. OgunijoBa ;
dunynuBepcutet, Kadeapa aHanmsa AaHHBIX U MaMHHOTO 0OyueHuss Pakynbrera
WHGOPMAI[MOHHBIX ~ TEeXHOJIOTMM M aHajau3a OoJbIIMX  JaHHBIX ~ MOCKBa
dunynuBepcuret, 2024 1 daiin (1,87 M6) : wi1. CBoOOHBIN AOCTYIT U3 ceTH VIHTepHeT
(urenue) http://elib.fa.ru/fbook/books139159.pdf (maTa obpaiienus 22.05.2024) + Tekct
: aniekTpoHHbIN. [BUK ID: RU\FA\books\139159]

2. Konpae, Buktop [mutpueBud CTPYKTYpbl U alrOpPUTMbl 00pabOTKW [IaHHBIX :
YuebHoe mocobve / MOCKOBCKHM HWHCTUTYT 3/IeKTPOHHOW TexHMKu 1 MockBa :
N3narensckuii Llentp PUOP, 2021 296 c. ( Briciiiee o6pa3oBanue: bakanaBpuat ) BO -
bakanaBpuar https://znanium.com/catalog/document?id=398591 ISBN 978-5-369-
01264-2 ISBN 978-5-16-101275-8 ( snektp. usganue ) ISBN 978-5-16-009012-2
( ISBN comspatens ) . [BUK ID: RU\infra-m\znanium\bibI\1230215]

3. KopoteeB, M.B. TlpakThkyM Mo MaliMHHOMY oOyuyeHuto Ha Python : yueGHoe
nocobue no aucuuriHe "MaiiHHOe oOyueHue" [7s1 CTY[eHTOB, 00yJaroluxcsi 1o
HaripasyieHuto: "[lpuknaaHas MHpopMaTuKa', Bcex mpodusieit (TporpaMMbl MOATOTOBKU
OakasaBpoB), MHCTUTYT OHJaiiH-obpa3oBanus / M.B. Koporees, B.A. OgunijoBa, E.C.
[InemakoBa ; ®duHyHuBepcureT, [lerapraMeHT aHajM3a [aHHbIX U MalUHHOIO
oOyueHusi ¢akyyibTreTa WHPOPMALIMOHHBIX TEXHOJIOTUH W aHaiu3a OOJBIIMX JIaHHBIX
Mockga : ®unyHuBepcuteT, 2023 1 daiin (1,64 M6) : un. JocTyn U3 JIoKalabHON ceTH
dunyHuBepcuteta (ureHue) (gata obpaieHusi 16.10.2023) + TeKcT : 371€KTPOHHBIM.
[BVIK ID: RU\FA\books\137315]

JlonoaHumenbHas aumepamypa:
1. 3natononbckud, Jmutpuii Muxannosuu [IporpaMMmupoBaHve: TUMOBbIE 3a/aud,
aJITOPUTMBI, METOZbI : YueOHOe 1ocobue / MOCKOBCKUI TOPOZCKOM ITeJjaroruuecKuii
yHuBepcuTeT 5 MockBa : Jlabopatopusi 3HaHui, 2025 226 c. BO - BakanaBpuar
https://znanium.ru/catalog/document?id=459643 ISBN 978-5-93208-832-6. [BUK ID:
RU\infra-m\znanium\bibl\2191862]
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9. ITepeueHb pecypcoB HH(}pOPMAIMOHHO-TE/IEKOMMYHUKAI[MOHHON CeTH
«/IHTEepHeT», HEOOXOAMMBIX /I/ISI 0CBOEHHUS JUCIIUTLTMHBI

1. OnekTpoHHasi OubO/moreka ®uHaHcoBoro yHuBepcuteta (OB) http://elib.fa.ru/
(http://library.fa.ru/files/elibfa.pdf)

2. OnektpoHHO-0MbO/MoTeuHas cuctema BOOK.RU http://www.book.ru

3. DeKTPOHHO-6M6MMoTeyHast cucTeMa "YHuBepcuTeTcKas 6ubmuoreka OHJIAVH"
http://biblioclub.ru/

4. *3neKTpOHHO-O0MbO/MoTeyHas cucTema Znanium http://www.znanium.ru/
5. O6pasoBaTenbHas maTdopma "FOPAVT" https://urait.ru/

6. *DJIeKTPOHHO-0MbIMOoTeUHAast cucteMa n3JaTesbCTBa [TpocnekT
http://ebs.prospekt.org/books

7. DJIeKTpPOHHO-OMO/MoTeuHasi crucTeMa u3zaresbcTBa "Jlanp" https://e.lanbook.com/

8. "IlenoBass ~ oHslakiH ~ OuOmMoTeka" — u3marenbcTBa  "AnbrnuHa  [TaGmmiep"
http://lib.alpinadigital.ru/en/library

9. HayuHas 3nekTpoHHast bubmoteka eLibrary.ru http://elibrary.ru

10. *HarnoHanbHast 3neKTpoHHast oubmoTeka http://H36.pd/

11. duHaHCOBas cripaBouHas cuctemMa «PrUHaHCOBBINA gupekTop» http://www.1fd.ru/
12. Pylru 1.0.9 https://pypi.python.org/pypi/pylru

13. http://pandas.pydata.org/

14. Python Documentation http://python.org/doc/

15. Python Standard Library https://docs.python.org/2/library/
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10. MeroauuecKue YyKa3aHHs /s O0y4alOm[UXCS 1O OCBOEHHIO
AUCLIUTLIMHBI
[Tpu M3ydyeHHWH TeOpPeTUUYECKOro MaTepuana HeoOXoJuMO OMMpaThCs Ha pabouyro MpOrpaMmy
JUCLMIVIMHBI, MaTepuanbl JIeKUMA M JIMTepaTypy W3 OCHOBHOrO crvcka. Kpome 3toro,
HeoOXOAMMO aKTUBHO paboTarh C VHTepHeT-UCTOYHMKAMU M TI0COOWSMH [PYTMIX aBTOPOB,
IMOMOr'arOIlIMMH YCBOUTH MaTe€PpHaJl OTAE/IBHBIX pAa34e/10B IIPOTPAMMBI.

HEO6XO,E[I/IMO KOHCIIEKTUPOBATh JIEKIIWH, MMOMeUas C/I0KHbI€ W HEIMOHATHbIE MOMEHTHLI C TEM,
YTOOBI 3a4dThb BOIIPOCHI JIEKTOPY B KOHIIE JIEKLIMKU W/IA K€ Ha KOHCYJ/IbTdLIUH.

[Tpu MOATOTOBKE K CEMHUHAPCKUM 3aHATHSIM HEOOXOAMMO W3YUWUTh BOIPOCHI, BEIHECEHHBIE Ha
caMoCTosTeTbHOE M3ydeHre, TaK KaK CeMUHApCKHe 3aHATHS MpeAToaraloT ux o0CcyKaeHre v
JVICKYCCHIO TI0 TeMe; KpOMe TOrO, 3aflaHusl [IJii CaMOCTOsITe/IbHON paboThl HEOOXOAUMBI ISt
TOT0, YTOOBI YCTIEIIHO BLITIOJTHUTb CAaMOCTOSITe/TbHbIE 3a/IlaHKsI Ha CeMUHapax.

I/IHAI/IBI/IAyaJ'IbeIe 3aJlaHuA [JId paﬁDTbI Ha KOMIIbKOTEepe, (baﬁﬂbl C BBITIIOJIHEHHBIMU 3dJdHUAMKA
HEO6XO,[[I/IMO XPAaHUTH B JIMYHOM CeTeBOM IIarike B KOMHI:I-OTEPHOﬁ CeTH BYy3a.

CryzeHTaM Ipd TOATCOTOBKE TEKYIero KOHTPOJIS CjleflyeT UCII0/b30BaTb HOpPMAaTUBHbIE
NIOKyMeHTbl PYMHAHCOBOrO YHUBepCUTeTa, MeToanueckre peKOMeH/Jaliy 10 MJIaHUPOBaHUIO U
OpraHu3allii BHeayJWTOPHOW CaMOCTOSITE/IbHOM paboThI CTYZEeHTOB 10 oOpa3oBaTebHBIM
nporpaMmamM 0OakasiaBpuaTa ¥ MarvucTpaTypbl B @UHAHCOBOM YHUBEPCUTETE, yTBep)KAeHHbIe
npukazom @unyHuBepcuTeta OT 11.05.2021 r. Ne 1040/0 (cm. caut PHUHAHCOBOTO
YHUBepCcUTeTa: Ha I7IaBHOW cTpaHMile pa3zen "Haim yHuBepcureT” — "EnnHast rpaBoBasi 6a3a
dunyHuBepcuteTa" — "OpraHusaius yue6Horo mpoijecca”" — "HopmaTHBHBIE JOKYMEHTBI 110
camocTosiTe/ibHOM paboTe" ).

11. TIlepeueHr uHGpOPMALMOHHBIX TEXHO/JIOTHHA, HWCIO/Ib3yeMbIX MNpPH
OCyIIIeCTB/IeHUH 00pa30BaTe/IbHOr0 MpoLecca Mo JUCHMILIMHE, BK/IIUas nepedyeHb
Heo0X0JUMOro MPOrpaMMHOI0 obecrieueHHusi U HWHGOPMALMOHHBIX CIPABOYHBIX
CUCTEM

Kommniekr JIMIE€H3UOHHOI'0 MPOrpaMMHOIo o0ecreyeHu:
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1. Python 3.8
2. Jupyter Notebook (Windows 10)
3. Anaconda
4. Kaspersky
CoBpemMeHHble TpodeccHoOHA/IbHbIe 0a3bl AaHHBIX M HH(OPMAIUOHHBIE

CIIpaBOYHbIE€ CUCTEMbI:

1. VlHdopMarioHHO-TIpaBoBasi cuctema «['apanT»

2. NndopmarmoHHo-npaBoBasi cucteMa «KoHcynbTaHT [1mtoc»

3. DneKTpoHHas 3HIMKIoneaus: http://ru.wikipedia.org/wiki/Wiki

4. Cuctema KoMIieKCHOTO packpbiTusi uHGopMatu « CKPUH» - http://www.skrin.ru/

CepTuduiiupoBaHHbie NMPOrpaMMHbIe M anmnapaTHble CpeACTBa 3alMThbI
uH(popmanmu:

1. He MpeAyCMOTPEHBI

12. OmnucaHue MaTepHA/ILHO-TEXHHUYECKOW 0a3bl, Heo0XoaMMoM /iAo
0CYIIeCTB/IEHUS 00Pa30BaTe/ILHOI0 MPOI[ecca Mo JUCIHHUILIHHE
1. KoMmbHOTepHBIN KJacc /s TpoBefieHUsT yuyeOHbIX 3aHATUM, TMpeayCMOTPEeHHbBIX
HpOFpaMMOﬁ, B TOM 4YHC/ie TDYIIIOBLIX W HWHAWBUAYAJIBHBIX KOHCYJIbTaL[I/II\/’I, TEKYILETo
KOHTpPOJIA U HpOME)KYTO‘-IHOﬁ dTTeCTalluu, OCH{:ILU"EHHBIﬁ 060py,qOBaHI/IEM U TeXHUYeCKMMHU
cpenctBamu  oOyueHuWs:: MeOeslb ayguTopHast (CTO/BI, CTY/bs, [JOCKAa ayJUTOPHasl),
TepCOHa/TbHbIE KOMIIbIOTEPBI, HAOOP AEMOHCTPAI[MOHHOTO 000pyZA0BaHus (TIPOEKTOP, IKPaH)

2. YueOHas ayAMTOPHSI [/l TIPOBe/IeHNsT yueOHbIX 3aHSTUM, TTPe[yCMOTPeHHBIX TIPOTPaMMOH,
B TOM UHC/Ie TPYINMNOBbIX W WHAWBUIYAJbHBIX KOHCY/JIbTAllUM, TEKYIIEero KOHTPOJS U
TIPOMEXKYTOUHON aTTecTalliy, OCHallleHHas 000py/0BaHWeM W TeXHUYeCKUMHU CpeCTBaMHu
oOyueHusi: MebOenb  ayauTopHass  (CTOMBI,  CTy/bs, [OCKa ayAWTOpHasi), Habop
JIEMOHCTpAI[MOHHOT0 0060pY/[0BaHUs (ITPOEKTOP, IKPaH)
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