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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enb MUCIUTUIMHBI « AHAIU3 JAHHBIX U MAalTMHHOE 00YYEHHE» 3aKII0YaeTCs
B OCBOCHMHU NPOPECCHOHATBHBIX KOMIIETEHIUH B 00JacTH pa3pabdoTKu |
INPUMEHEHHUS WCKYCCTBEHHOTO WHTEIJIEKTa M METOJOB MAIIMHHOTO OOYYeHH,
HPUTOAHBIX JJISl IPAKTUYECKOTO MPUMEHEHUS U aHAJIN3a JaHHBIX.

3anmadeil TUCHUIUIMHEI SBIseTCS (JOPMUPOBAHHUE Y OOYYAIOMIUXCSl HABHIKOB
MPOEKTUPOBAHUS MOJIETIEH NCKYCCTBEHHOTO MHTEIIEKTA, OATOTOBKU JaHHBIX JIJIS
oOydyeHusT ¥ OTJIQJKA CPEACTBAMU COBPEMEHHBIX OHONMOTEK  S3bIKA
nporpamMmmupoBanus Python

2. [Inanupyembie pe3ynbTaTbl 00yYEHHS MO JUCHUILIMHE (MOIYJIIO).

[lepeuenb GopmMupyeMbIX pe3yJIbTaTOB OCBOEHHUS  00pa3oBaTEIbLHOMU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUeHuUs 10 AUCHMILTUHE (MOYIIO):

IIK-2 - CnocobGeH ocymecTBUTh COOp, OYHMCTKY, MOATOTOBKY M Pa3METKy
JTAHHBIX HCToJb3ys MeTonojoruro ETL s manpHeimero oOydeHus Mojeiei
HMCKYCCTBEHHOI'O MHTEIICKTA;

IIK-3 - CocobGeH mpoeKTHpoBaTh, pa3padbarbiBaTh, 00ydaTh, OIICHUBATH H
pa3BOpavYMBaTh MOJIENIM UCKYCCTBEHHOTO MHTEJUIEKTA B cOOTBETCTBUU ¢ DevOps,
DataOps 1 MLOps METOIOTOTUSIMU.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJII0 ) IPEIoIaraeT, 4YTo 1Mo ero pe3yibTaraM
oOyyJarommiicst Oyier:

3Harth:

- OCHOBHBIE 33J1auH, periaeMble METOJaMU MAllIMHHOTO OOYUEHHS U aHAJIn3a
JaHHBIX;

- IPUHLMIBI TOCTPOEHUSI MOAEJEH NCKYCCTBEHHOTO MHTEIICKTA;

- JTambl TOJHOTO IWKJIAa PaboThl ¢ JaHHBIMU B cooTBercTBHM ¢ ETL-
KOHIICTILIMECH;

- IOJIXO/IbI K 00YyUEHUIO MOJIEJIEH NCKYCCTBEHHOTO MHTEIICKTA,

- BO3MOXHOCTM  HHCTPYMEHTOB  JJIi  pa3pabOTKU  TEXHOJOTUU
HUCKYCCTBEHHOT'O MHTEJIJIEKTA.

YMmeTh:

- OLICHUBATh KAYECTBO JAHHBIX, IPOBOJUTH aHAJIU3 U OTOOP MPU3HAKOB;

- TPOEKTUpPOBaTh, 0OydYaTh, pa3BEPTHIBATH MOJIETU HCKYCCTBEHHOTO
MHTEIICKTA;

- TECTUPOBATh M OIEHWBATH PAOOTOCIIOCOOHOCTH MOJIEIH HUCKYCCTBEHHOTO
MHTEJIJICKTA;



- IPUMEHSTh UHTCTPYMEHTBI JJI BU3yaIu3aluu padoThl MOAEIEH;
- HHTETPUPOBATH IPOrPAMMHBIE MOYJIH U OMOJIMOTEKH.

Baagern:
- HAaBBIKAMU TIOCTPOEHHUS MOJIEIM HWCKYCCTBEHHOTO HWHTEJUIEKTA JJIst

NPUKIIAJHBIX 337a4 U 331a4 Ipo(eCCUOHATIBHON A TENbHOCTH;

- HaBBIKOM OINTUMH3ALIMU MOJIENHN ITyTEM [10100pa NapaMeTpoB;

- HABBIKOM HCII0JI30BAHMS CIIELIMATIa3UPOBAHHBIX OnOInoTek sA3bika Python
JUIS @HAJIM3a JaHHBIX U MAlIMHHOTO 00Y4YeHMS;

- HaBBIKOM NMPUMEHEHHS] HHCTPYMEHTOB pa3pabOTKU MOJIETIEH;

- HaBBIKOM cOOpa, TIOATOTOBKM H TpPeoOpa3oBaHUs JaHHBIX IS
HOCJIEAYIOIEr0 O0yUEHUsT MOJIEH HCKYCCTBEHHOTO NHTEIIEKTA.

3. O6beM AUCIUTIIUHBI (MOTYJIs).
3.1. O6mas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYIIS).

OO0masi TpyIOE€MKOCTh JTUCHUILTUHBI (Moayssi) coctaBisger 10 3.e. (360
aKaJIeMHUYECKUX Jaca(oB).

3.2. OOvem mucuuIIiMHBI (MOAynsi) B (OpME KOHTAKTHOM pabOTHI
oOyyarommxcsi C  MeJarorM4ecKuMM  pabOTHUKaMU ©W  (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMU K peaju3alii 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBUSX,

IIPU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KonmuecTBo yacos
Tur yqeOHBIX 3aHIATHI Cemectp
Bceero

Ne2 | Ne3

KonrakTHas paboTa Ipu npoBeleHHH yueOHBIX 3aHsTHil (BCero): 96 48 48
B tom uucne:

3aHATHS JEKIIHOHHOTO THIIA 32 16 16

3aHATHS CEMUHAPCKOTO THIIA 64 32 32

3.3. O0bemM aucUUIUIMHBL (MOAYJiA) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyJaroruxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYaroumxcsi C
Mearorn4ecKuMu paboTHUKAMHU U (WIJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTrenpHON TpOrpaMMbl HAa HWHBIX YCIOBHUSAX, TPH MPOBEICHUU
MIPOMEXKYTOUHOM aTTECTALIMU COCTaBIsIeT 264 akaJeMHUYecKuX yaca (0OB).

3.4. ITpu oOy4eHNM IO MHANBUAYATLHOMY Y4eOHOMY IIJIaHY, B TOM YHCIIC IPU
YCKOPEHHOM 00Yy4YeHHH, 00BEeM JTUCHMIUIMHBI (MOJYJIsI) MOXKET ObITh peaTn30BaH
MOJTHOCTHIO B (POpME CaMOCTOSITENNHHON pabOThl 00yUaIoMuXCs, a Takke B (hopme
KOHTaKTHOU pabOThl O0ydYarOMMXCs C MEAarorudeckKuMu pabOTHUKAMH U (WJIN)




JUuaMu, IPHUBJIICKACMbIMHU K pCain3alilin O6paSOBaTCHBHOﬁ IMporpaMmMhbl Ha MHBIX
YCJIOBUAX, IIPU ITPOBCACHUN HpOMe)KYTOQHOI\/'I aTTeCcranuu.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpKaHUE

1 BBC,I[CHI/IC B HCKYCCTBGHHBIﬁ HUHTCIIICKT.
PaccmarpuBaembie BOIIPOCHL:

- UCTOPHSI UCKYyCCTBEHHOTO MHTEIIEKTA;

- TecT ThropuHra;

- cnaObIii u cunbHbIA WU,

- KJIaccU(HKaIsI METOJOB HICKyCCTBEHHOTO MHTEIUICKTA;
- obmactu nmpumenenus NN.

2 |OKCHepTHBIE CHCTEMBI.

PaccMarpuBaeMble BOIIPOCHL:

- CTPYKTYypa 3KCIIEPTHOM CHCTEMBI;

- KIIaccU(UKaIMs IKCIIEPTHBIX CUCTEM;

- HEONPE/IJICHHOCTh 3HaHUI 1 KO3((HULIMEHT TOBEPHUs B SIKCIIEPTHBIX CHCTEMaX;
- 3TaIbl pa3pabOTKH IKCIIEPTHBIX CHCTEM.

3 | 9BOIIOLMOHHOE MOJEINPOBAHUE.
PaCCManI/IBaeMBIe BOIPOCHI:

- TCHCTUYCCKHUC 1 3BOJTIOLMOHHBIC aJITOPHUTMBI;

- MCETOJbI CCJICKINUU B TCHECTUICCKUX AJITOPUTMAX]

- METOAbI CKPCUIUBAHHNS B TCHECTUYCCKUX aJITOPUTMAX.

4 |BBeneHue B MalIMHHOE OOyUYEHUE.
PaccmarpuBaembie BOIIPOCHL:

- OCHOBBI MaILIMHHOTO 00y4YeHus;

- KJaccuQUKaIys THIIOB CUCTEM MAIIMHHOTO 00yYeHUs;
- METOJIbl OOYYCHUS C yUHuTeNeM H 0e3 yuuTes;

- OCHOBHBIC ITPOOJIEMBI MAIIHHOTO O0YYCHUS;

- mpobiiemMa nepeoOydeHns U HeJ0OOyIeH S,

- IPUMEPHI 33]1a4 MAIHHHOTO 00YYCHHSL.

5 [Meroasl npenoOpabOTKH JaHHBIX.
PaccmarpuBaembie BOIPOCHL:

- OIICHKa Ka4eCTBA JaHHBIX,

- aHaNIM3 U 0TOOP MPU3HAKOB,

- BUABI IIPU3HAKOB;

- HOpMHUPOBKA NPU3HAKOB.

6 |MeToxbl CHIKEHUS pa3MEPHOCTH TaHHBIX.
PaccmarprBaeMbie BOTIPOCHI:

- METOJI IJIaBHBIX KOMITOHEHT;

- YYeT ¥ 3aM0JHEHUE TPOITYCKOB;

- TIOMCK aHOMAJIHi;

- TATUCTUYECKHUI aHAJIN3 JaHHBIX;

- oTOeIMBaHKE JIAHHBIX.
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Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

MeTton onopHbIX BEKTOpoB SVM.
PaccmarpuBaembie BOIIPOCHL:

- IUHeHHAs U HelMHeWHas KilacCu(QUKaIus;
- KJJacCU(UKAIIUA ¢ MATKUM 3a30POM;

- BBIBIICHUE BHIOPOCOB.

JInnelinas perpeccus U JOTUCTUYECKAs] pErPeCcCHst

PaccmarprBaeMbIe BOIIPOCHL:

- METOJl HAUMEHBIIINX KBAJPaTOB;

- IPUHIMI MaKCUMHU3alUH MaKCHMaJIbHOTO MTPaBIONIOT00HS;

- pa3JiokeHHe OIMMOKH Ha CMEMIeHHe u pa3dpoc;

- TPaJIMEHTHBIH CITYCK;

- METPHKH, UCIIONB3YEMBIC B 33/1a4aX PErPECCUH: CPeIHEKBAAPATUYHAS OMINOKa, CpeIHss aOCOTIOTHAS
omnoKa, KO3(PHUIUEHT TeTePMUHALIIH.

Knaccudukanus u knacrepuzarus
PaccmartprBaeMbie BOTIPOCHI:

- 331291 ¥ PyHKIHS Kiaccu(UKaII;

- TUHEWHAas pa3fAe’INMOCTb IPU3HAKOB,;

- TEOMETpUYIECcKasi HHTEPIIPETAIHS OTCTYTIA;

- METPHKH, HCIIONB3yEeMbIC B 3a7a4aX KIaCCU(PHUKAINA: BEPHOCTh, MATPHIA OIINOOK, TOYHOCTD, TIOJTHOTA,
F-mepa, ROC-xpuBas, PR-kpusas, niomans ROC-kpuBoii;
- 33/1a4a KJIaCTEPU3aIluH TaHHBIX;

- 0030p aJrOPUTMOB KJIACTCPHU3AIIHU;

- AnropuT™ k-cpenHux;

- MepapXuyeckas KiIacTepu3aius;

- M3BIICYCHHUE TIPU3HAKOB U3 aJITOPUTMOB KJIaCTEpU3aIliH.

10

JlepeBbs U TpaIueHTHBIN OYCTHHT.
PaccmarprBaeMble BOIIPOCHI:

- JIepEBbsl PEILCHHI;

- IPUHIMIIBI IOCTPOEHUS JIepeBa PeLIeHNN;

- IPUPOCT HH(POPMALMN U SHTPOINS;

- IIepeBbsL AT 3a]1a4 PErPecCHU U KIIacCU(HUKAINY;
- TPaJMeHTHBII OyCTHHT;

- OYCTHHT JIepEBbEB;

- QJITOPUTMBI OyCTHHTa;

- QyHKIINH TIOTEPE.

11

AHann3 BpeMEHHBIX PSOB.
PaCCManPIBaCMBIe BOIPOCHI:

- dHAJIW3 TaHHBIX BPEMCHHBIX PAOB;

- U3BJICUCHUC MTPU3HAKOB U3 BPEMEHHOT'O psa.

12

AHcamM0II1 MOTyJICH.
PaccmarpuBaemble BOIPOCHL:

- aHCaMOJIMPOBaHUE MOJICIICH;

- CIy4alHBbIH Jec;

- O3ITHHT MOJIEIIEeH;

- omnOKa IMpH MCIIOIb30BaHNH O3ITHHTa;
- CT3KHHT MOJeeH;

- OJIEHAUHT MOJEIEMN.

13

Bgenenue B rimy6okoe o0ydeHue.
PaccmarpuBaembie BOIPOCHL:
- CpaBHEHHE ITyOOKOro 00y4YeHHS M KJIACCHYECKHX MOAXO0/I0B K MAIIHHHOMY 00y4YeHHIO;




TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

n/m
- IOBTOPHOE HCIIOJIF30BAHKE 3apaHee 00y ICHHBIX CIIOCB;
- IIIy0oKoe 00y4eHHe ¢ OAKPEIIEHUEM.

14 |Onenka Monenei.

PaccmarpuBaembie BOIIPOCHL:

- METOJIUKH OLIEHKH MOJIeJIeH;

- HHCTPYMEHTHI MOHUTOPHHTA PaOOTHI MOJETICH;
- HCTPYMEHTHI BU3yaJIH3aliH PabOTHI MOJIEITH.

15

PasBepTeiBanMEe MOAEIIEH.
PaccmarpuBaembie BOIPOCHL:

- (opmartsl Mozeneii;

- XpaHUJIUIIA MOJIETIEH;

- nogxoa MLOps.

16

HpOHCCC yYhpaBJIC€HUA ITOJHBIM IMUKIOM pa6OTBI C JaHHBIMH
PaccMaTprBaeMble BOTIPOCHI:
- xornermus ETL (Extract, Transform, Load).

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

n/o

HaumenoBanue 1abopaTtopHbBIX paboT / KpaTKoe coJiep:KaHue

Busyammuzanus nanasix B Matplotlib.
B pesynbraTe BHIMONHEHHS Ja00PATOPHBIX paOOT CTYICHT MOJIyYaeT HABBIKU OTOOPaKCHUS TaHHBIX,

MOCTPOSHHUSI INHEHHBIX M TPEXMEPHBIX rpahKOB, TOYSYHBIX JHarpaMM CpelCTBaMH OUOIHMOTEKN

Matplotlib

Busyanu3zanus nanseix B Plotly.
B pesynbpTaTe BBIIOIHEHHS Ta00PATOPHBIX PabOT CTYACHT ITOJIyYaeT HAaBBIKH OTOOpaKeHHUs
WHTEPAaKTHBHBIX JaHHBIX, JHHAMHYECKUX TpauKoB cpeacTBaMu oudmmotexu Plotly

Busyanuzanus nansaeix B Seaborn.
B pesynbTaTe BBIIOIHEHHUS Ta00PATOPHBIX PaOOT CTYACHT MOJTyYaeT HaBBIKU OTOOPaKCHUsI JaHHBIX U
BU3yaJIM3al[M MapHBIX B3aMMOCBs3eil cpencTBamMu 6ubimorexu Seaborn.

AHanus u onieHKa gaHHbBIX B Pandas.
B pe3synbrare BRINOTHEHHUS Ta00PAaTOPHBIX PA0OT CTYAEHT MOMy4YaeT HaBBIKM IIEPBUYHOTO aHAIN3A,
00pabOTKHU M OIIEHKH JAHHBIX, MAaHUITYJIUPOBaHUSA U COPTUPOBKH B Pandas

AHanu3 ¥ olleHKa 1aHHbIX B NumPy.
B PE3yJbTAaTC BBINIOJHCHUSA .]'Ia60paTOpHBIX pa60T CTYACHT MOJYYa€T HABbIKU NEPBUYHOTO aHAJIM3a,
00pabOTKHU M OIICHKH JaHHBIX, Pa0OTHI ¢ BEKTOpaMHu U MaTpuliamu B NumPy.

AHanu3 ¥ olleHKa JaHHbBIX B SciPy.
B pesynbTaTe BBIIOIHEHUS Ta00PAaTOPHBIX PAOOT CTYAEHT IOIy4aeT HaBbIKK IIEPBUYHOTO aHAJIN3a,
00pabOoTKN M OIIEHKH JAHHBIX, TONCKAa MUHIMYMOB B MaKCUMyMOB (hyHKIHH B SciPy.

3anaum perpeccun U kiaccuduxanuu B XGBoost

B pesynbrate BhINOIHEHUS TA00PATOPHBIX Pa0OT CTYICHT I10JIy4aeT HaBBIKM HCIIOJIb30BAHMS
rpaJIMeHTHOTO OyCTHHra B 331a4ax perpeccuu cpeactsamu onoimorekn XGBoost, momyvaeT HaBbIKH
MCIIOJIb30BaHMs TPAJMEHTHOTO OyCTHHIa B 3a/a4ax Kilaccuukanuu cpeactsamu onbmmorexn XGBoost.

3amaun knaccudukanuu B XGBoost
B pe3yiibTate BbINOIHEHHS JTA00OPATOPHBIX PAOOT CTYIEHT MOIy4YaeT HABBIKM HCIOIb30BaAHMUS
rpagreHTHOTO OyCcTHHTA B 33/1a4ax Kiaccuduranuu cpeactamu 6nbdiamorexn XGBoost




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

3anaun perpeccun B LightGBM
B pesynbrate BINOIHEHHS TA0OPATOPHBIX PaOOT CTYICHT IT0JIy4aeT HaBBIKM HCIIOJIb30BAHUS
rpaIMeHTHOr0 OyCTHHra B 33/1a4ax perpeccuu cpeacrBamu o6ubmmorexu LightGBM

10

3agauu perpeccun B CatBoost
B pesyibTaTe BEIIOIHEHHUS Ta00PAaTOPHBIX PadOT CTYJEHT MOJTyYacT HABBIKU UCIOJIb30BAHNUS
rpagreHTHOTO OyCTHHTA B 3a/1a4ax perpeccuu cpencteamu ondmmorekn CatBoost

11

3anaun kinaccudukanuu B CatBoost
B pesynbTaTe BBIIOTHEHHS J1a00PATOPHEIX PabOT CTYAEHT MOJIyJacT HaBBIKH HCIIOJIb30BaHU
rpagreHTHOTO OyCcTHHTA B 3a/1a4ax Kiaccupukanuu cpenctamu oubmmorekn CatBoost

12

3amaun knaccudukanum U Kiacrepusanuu ¢ oubmmorekoit Scikit Learn

B pe3yinbTate BBIMTOIHEHHS Ta00PATOPHBIX PA0OT CTYAEHT IOTyYaeT HABBIKU TIEPBUYHOTO aHAIN3A,
00paboTKU ¥ OLICHKH JaHHBIX, OCIEAYIONIEr0 00yUEH s MOJIENH TS 3a/1a4 KITacCU(UKAIIMU CPEACTBAMU
oubmmoteku Scikit Learn, mepBuuHOro aHanusa, 00pabOTKHU 1 OLEHKHU JIAaHHBIX, TIOCIENYIOLIEro 00yueHus
MOJIENN IS 33124 KacTepru3anuu cpenctsamu oubmmoreku Scikit Lear.

13

3anmaum perpeccun ¢ budbmmorekoit Scikit Learn

B PE3yJIbTAaTC BBINIOJTHCHUA J'Ia60paTOpHBIX pa60T CTYACHT NOJY1aCT HABBIKU MCPBUIHOI'O aHAIN3a,
06pa6OTKI/I 1 OLICHKHU JAaHHBIX, MMOCICAYIOLICTO 06y‘16HI/Iﬂ MOACIN AJIA 3a/lav perepcCcruu CpeACTBAMU
oubnuotexu Scikit Learn

14

['my6okoe obyuenue ¢ ¢ppeiimBopkom PyTorch
B pesyinbraTe BHINOIHEHUS Ta0OPATOPHBIX pabOT CTYICHT MOTy4YaeT HABBIKU UCTIONIb30BAHUA U OTJIAJKU
METOJIOB TITyOOKOro 00y4eHHUs! NCKYCCTBEHHOM HEpOHHOM ceT cpeacTBamu ¢peiimBopka PyTorch

15

I'my6okoe o0yuenue ¢ pperimBopkom TensorFlow
B pesynbTaTe BRINOTHEHHA TA0OPATOPHBIX PAOOT CTYIEHT IIOJIydaeT HaBBIKM MCIIOJIB30BAHUS U OTIIAIKH
METOZOB TITyOOKOT0 00y4eHH UCKYyCCTBEHHOH HeHpOHHOI ceT cpenctBamu ppeiimBopka TensorFlow

16

['mybGokoe oOyuenue ¢ ¢ppeiimBopkom Keras
B pe3synbrare BRIIOIHEHHUS Ta60PaTOPHBIX PA0OT CTYIEHT MOJy4YaeT HABBIKU MCIIOIB30BAHUSA U OTIAAKH
METOJIOB TIIyOOKOT0 00yUeHHs NCKYyCCTBEHHON HEHPOHHOH ceTu cpencTBamu (peiimBopka Keras

[IpakTrueckue 3aHATHS

o/

TemaTuka MpakKTUYECKUX 3aHATUNA/KPATKOE COJEPIKAHNE

VYcraHoBKa U HACTpOMKa cpesibl pa3padOoTKH.
B xoze mpakTHUecKux 3aHATUHN CTYACHTHI OCBEXAIOT HABBIKM MCIIOJIB30BaHUA cpenibl pa3padoTku PyCharm
JUISl HAaIIMCaHMs, OTJIaJIKH U 3aIlycKa IIporpaMm Ha si3bike Python

OcHOBBI TpOrpaMMHUpOBaHus Ha s3bike Python.
B x0Je mpakTHYeCKUX 3aHATHH CTYAEHTHI IOBTOPSAIOT OCHOBBI IPOrpaMMHpPOBaHHMs Ha s13bIke Python,
CHHTAKCHC sI3bIKa ITPOTrPaMMHPOBaHNUS, BCTPOSHHBIE (DYHKIIMH, THITBI M CTPYKTYPBI ITaHHBIX.

VYcraHoBka 1 ucnonb3oBaHue 6ubauoreku Matplotlib

B xo/1e mpakTHUECKHUX 3aHATHH CTYAEHTHI 3HAKOMSTCSI C YCTAaHOBKOW BHEIIHUX ITAKETOB IIOCTABIUKOB
OTKPBITOBOT'O U CBOOOJTHO pacipocTpaHsIeMOro HCX0IHOTO KO/ia Ha JIOKaJIbHYIO MAaIlIMHY M HACTPOHUKY
pasBepHYyTOTO NpUiIoxkeHus. M3yuator ¢pyHKImonan oubmmotexku Matplotlib

YcraHoBKa 1 ucnoib3oBanue oudnuorexu Plotly

B x0/1e NpakTHYECKUX 3aHATHI CTYACHTHI 3HAKOMSITCS C YCTAHOBKOW BHEIIIHHX ITAKETOB OCTABIINKOB
OTKPBITOBOTO M CBOOOJHO PACIPOCTPAHIEMOr0 HCXOJHOTO KOJIa Ha JIOKAJIBHYIO MAIIMHY U HACTPOHKY
pasBepHyTOro npunoxenus. M3yqator Gpynkunonan 6udimorexu Plotly

VcranoBka u ucrojap30Banne Onbdmmoreku Seaborn

B X0/1e MPaKTHYECKHUX 3aHATUIN CTYICHTHI 3HAKOMSTCS C YCTAHOBKOM BHEIIHUX MAKETOB MOCTABIMKOB
OTKPBITOBOT'O U CBOOOJTHO PACIPOCTPAHIEMOr0 HCXOMHOTO KOJ/Ia Ha JIOKAJIbHYIO MAIIMHY ¥ HACTPOMKY
pa3BepHyTOTO NpriIoxkeHus. M3yyaror ¢pyHKIonan 6udimoreku Seaborn




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

YcranoBka U UCIIONb30BaHue o0ubimoreku Pandas

B Xoae HpaKTI/I‘-IeCKI/IX 3aHHTHﬁ CTy)IeHTI)I 3HAKOMSITCA C yCTaHOBKOﬁ BHCIIHUX MMAKETOB ITOCTABUIUKOB
OTKpI)ITOBOl"O nu CBO60,HHO paCHpOCTpaHﬂeMOFO HUCXOOJHOT'O KOJa Ha J'IOKaJ'H)HyIO MaIIII/IHy nu HaCTpOfIKy
pa3BepHyTOro npuinoxenus. M3yuator gpynkumnonan 6ubnmorexu Pandas

YcTaHoBKa 1 UCTIOIb30BaHKe OnOroTeku NumPy

B X0O€ MPAKTUICCKUX 3aHATHI CTYACHTBI 3HAKOMSTCA C YCTaHOBKOﬁ BHCUIHHUX ITAKCTOB IMOCTABIINKOB
OTKPBITOBOTO M CBOOOTHO PACIPOCTPAHAEMOT0 NCXOIHOTO KO/Ia Ha JJOKAIBHYIO MalllMHy U HACTPOHKY
pa3BepHyTOTO NMpHiIoKeHus. M3yqaroT pyakmmonan oudmmorexn NumPy

YcTaHoBKa U “Cnoib30BaHue Oubmmoreku SciPy

B XOJA€C MPAaKTUIYCCKUX 3aHATHI CTYACHTBI 3BHAKOMATCSA C YCTaHOBKOfI BHCHIHHUX ITAKCTOB IIOCTABIIUKOB
OTKPBITOBOT'O U CBO60,HHO pacopocCcTpaHdeMOro HCXO0JHOIr0 KoJa Ha JIOKaJIbHYIO MAallIUHY U HaCTpOfIKy
pa3BepHyTOro npuinoxenus. M3yuator ¢pynkunonan 6ubnmorexu SciPy

YcranoBka u ucrnonb3oBanue 6ndnuorekn XGBoost

B xoze npakTHUECKHUX 3aHATHH CTYACHTHI 3HAKOMSATCS C YCTAaHOBKOH BHEIIHUX NMAKETOB ITOCTABIIMKOB
OTKpPBITOBOTO U CBOOOJHO PacipocTpaHsIeMOro HCXOIHOTO KO/Ia Ha JIOKAJIbHYIO MAIIMHY ¥ HACTPOHUKY
pa3BepHyTOTO MprioxkeHus. M3yqarot pyakmmonan oudmrmotexn XGBoost

10

YcraHoBka u ucnoib3oBanue oudmmorexkn LightGBM

B xo1e mpakTHYeCKHUX 3aHATHI CTYICHTHI 3HAKOMSTCS C YCTAHOBKO# BHEIIHUX MAKETOB MTOCTABIIHKOB
OTKPBITOBOTO U CBOOOTHO PACIPOCTPAHAEMOT0 UCXOIHOTO KO/ Ha JIOKAIBHY0 MAIIHHY U HACTPOIKY
pa3BepHyTOTO MpuiokeHus. M3yyarot ¢pynkimonan oudaunoreku LightGBM

11

VYcTaHoBKa U Hcnoib3oBanue 6ubanorexku CatBoost

B xoze npakTHYECKHUX 3aHATHH CTYACHTHI 3HAKOMSATCS C YCTAaHOBKOH BHEIIHUX MAKETOB ITOCTABIIKOB
OTKpPBITOBOTO 1 CBOOOHO PacIpOCTPaHsIEMOr0 HCXOIHOTO KO/Ia Ha JIOKAJIbHYIO MAalllMHy W HACTPOHKY
pasBepHyTOTrO NpHnoxenus. M3yqaror ¢pyaxknnonan 6udmmorexn CatBoost

12

YcraHoBKa U ucriob3oBanne onbdmmorekn Scikit Learn

B Xo0jie MPaKTHYECKHUX 3aHATHI CTYAEHTHI 3HAKOMSATCS C YCTAHOBKOM BHEIIHUX MAKETOB MOCTABIIMKOB
OTKPBITOBOT'O U CBOOOJHO PacipOCTPaHsIEMOro HCXOAHOTO KOJIa Ha JIOKaJbHYI MAIllHHy U HACTPOMKY
pa3BepHyTOTO Mpuioxenus. M3yyaror ¢pynkuuronan 6udanoreku Scikit Learn

13

YcranoBka Jupyter Notebook

B XOAC MPAKTUICCKUX 3aHSATHI CTYACHTBI 3BHAKOMSATCA C YCTaHOBKOﬁ BHCIIHUX ITAKETOB IIOCTAaBIINKOB
OTKPBITOBOT'O U CBO6OI[HO pacnpocTpaHdaeMoro HCX0AHOro KoJaa Ha JIOKaJIbHYIO MAIlIKMHY U HaCTpOﬁKy
Pa3BEpHYTOI0 NPUIOKEHUS

14

VYcranoska ¢peiimBopka PyTorch

B XOJ€ MPaKTUICCKUX 3aHATHI CTYACHTBI 3BHAKOMATCA C yCTaHOBKOf/'I BHCHIHHUX ITaAKCTOB ITOCTABUIUKOB
OTKPBITOBOTO M CBOOOTHO PACIPOCTPAHIEMOT0 CXOIHOTO KO/Ia Ha JJOKAIBHYIO MAIIMHY U HACTPOIKY
Pa3BEpHYTOIO IPUIOKEHUS

15

VYcranoBka ¢peiimBopka TensorFlow

B XOJAC MPAKTUICCKUX 3aHATHI CTYACHTBI 3BHAKOMSATCA C ycTaHOBKOﬁ BHCHIHHUX ITAKCTOB IOCTAaBIINKOB
OTKPBITOBOT'O U CBO6OI[HO pacopoCcTpaHdeMOro HCX0JHOIr0 KoJda Ha JIOKaJIbHYIO MAallIUHY U HaCTpOfIKy
Pa3BEPHYTOIrO MPUITOKCHUA

16

VYcranoBka ¢peitmBopka Keras

B XOJ€ MPaKTUICCKUX 3aHATHHN CTYACHTBI 3BHAKOMATCA C yCTaHOBKOﬁ BHCIIHUX ITAKETOB ITIOCTABUINKOB
OTKPBITOBOTO M CBOOOTHO PACIIPOCTPAHSIEMOT0 HCXOAHOTO KO/Ia Ha JIOKAJIbHYIO MAIINHY W HACTPOHKY
Pa3BEPHYTOTO ITPUIIOKEHUS

4.3. CamocrosiTenbHas paboTa 00y4daroImxcs.




No .
Bun camocrositensHOM paboTh
n/m
1 |U3yueHue peKkOMEHIOBAHHOM JIUTEPATYPHI.
2 |[loaroroBka K 1a6OPaTOPHBIM U MPAKTUYECKUM 3aHATHUSIM.
3 | IloaroroBka K MpOMEXYTOYHON aTTeCTALUH.
4 | IloarotoBka K TEKyLIEMY KOHTPOJIIO.

5. IlepeueHp wW3AaHUI, KOTOpPBIE PEKOMEHIYETCS HCIOIb30BaTh IPHU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

11\/{(; bubmmorpaduyeckoe onucanue Mecro nocryna

1 | Kemrexep, /1. Hayka o mannsix: 6a3oBsiii Kype | https://znanium.ru/catalog/product/1221800
/ Ilxxon Kennexep, bpennan Tupau ; mep. ¢ (nata obpamenus: 09.04.2025)
aHrII.. - Mockga : AnpnimHa [Ta6mumep, 2020.
- 222 c. - ISBN 978-5-9614-3170-4. - Tekcr :
3JIEKTPOHHBIN

2 Angnponosa, O. 0. MckyccTBeHHBII https://e.lanbook.com/book/462479 (nata
MHTEJUIEKT M A3BIK IIPOrPaMMUPOBAHUS obpawenust: 09.04.2025)

Python : yge6HO0€ ocobue / O. 0.
Anpponosa, 1. 1. Bacuibesa, H. A.
I'mesgunoBa. — Emen : EI'Y um. U.A.
bynuna, 2024. — 106 c. — ISBN 978-5-
00151-413-8. — TekcT : 31€KTPOHHBIN

3 Makkunnwn, Y. Python u ananus nanasix / Y. https://e.lanbook.com/book/131721 (nara
MaKKUHHH ; IEPEBOJI C AHTIIMICKOTO A. A. obpamenms: 09.04.2025)

CrnuHkrHA. — 2-0€ U3, UCIIP. | JIOI. —
Mockasa : JIMK IlIpecc, 2020. — 540 c. —
ISBN 978-5-97060-590-5. — TexkcT :
JJIEKTPOHHBIN

4 | Ma, K. TpexmepHoe rirybokoe o0yueHue Ha https://e.lanbook.com/book/455303 (nara
Python : pykosozctso / K. Ma, B. Xerne, JI. | obpawenus: 09.04.2025)

Momwan ; mepeBos ¢ aHrmiickoro A. B.
JlorynoBa. — Mocksa : JIMK Ilpecc, 2023.
— 226 ¢c.— ISBN 978-5-93700-202-0. —
Teker : 3IeKTpOHHBIN

5 | Mutsxkos, E. C. MckyccTBeHHBII HHTEIUIEKT U | https://e.Janbook.com/book/450827 (nara
MalIuHHOE 00ydeHue : yueOHoe nocobue qis | oOpamenus: 09.04.2025)

By30B / E. C. Mutskos, A. I'. [lImenera, A. H.
JlappmanH. — Cankt-IlerepOypr : Jlans, 2025.
— 252 ¢. — ISBN 978-5-507-51465-6. —

Tekcr : 3neKTpOHHBIN




6 | I'agapos, @. M. Heiiponnsie cetu B PyTorch : | https://znanium.ru/catalog/product/2173433
yue6Hoe nocobue / @. M. T'aapos, A. . (nara obpamenus: 09.04.2025)
I'mnem3sHoB. - Kazans : Kazanckuii
dbenepanbublii yHUBepcuTet, 2024. - 106 c. -
TeKCT : ANeKTPOHHBIN

7 AnTonmno, J[. bubnmoreka Keras — https://e.lanbook.com/book/111438 (nara
MHCTPYMEHT I'Ty0OKOro 00ydeHus. obpamenus: 09.04.2025)

Peanuzanus HEMPOHHBIX CETEN C TOMOLIBIO
ouoimorex Theano u TensorFlow / 1.
AnTonumo, I1. Cymxur ; nepeBog ¢
anrimiickoro A. A. Cauakud. — MockBa :
JIMK TIlpecc, 2018. — 294 c. — ISBN 978-5-
97060-573-8. — TekcT : 2IEeKTPOHHBIH

8 IToronaxun, B. B. PomanTuka https://e.lanbook.com/book/93578 (nata
MCKYCCTBEHHOTO HHTELIeKTa / B. B. obpamenmst: 09.04.2025)

[ToTomaxun. — Mocksa : JIMK Ilpecc, 2017.
— 170 c. — ISBN 978-5-97060-476-2. —

Teker : 37IeKTpOHHBIN

6. [Ilepeuenb coBpeMEHHBIX NpO(PECCHOHATBHBIX 0a3 JaHHBIX W
MH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPHIE MOTYT HCIOJIB30BaThCS IPHU
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

- Hayuno-texunueckas ouonuorexka PYT (MUUT) (http://library.miit.ru);

- HWudopmanmonnsiii mnopran Hayunas siexkTpoHHas OuOiMOTEKa
eLIBRARY.RU (www.elibrary.ru);

- O6pazoBarenbHas mwiarpopma «tOpaiit» (https://urait.ru/);

- DIIeKTPOHHO-0MOIMOTEUHAS cucrema M371aTeNIbCTBA «JIanp»

(http://e.lanbook.com/).

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpPOCTPAHSIEMOTO
MpOrpaMMHOr0 OOecredYeHus, B TOM YHCJIE OTEUYECTBEHHOIO0 MPOU3BOJICTBA,
HEO0OXOIMMOTO JIJIsI OCBOCHUS AUCITUTIIIUHBI (MOIYJIs).

[TpuxnagHoe mporpaMMHOE OOecrieueHue

Bbpaysep Microsoft Internet Explorer nnu ero ananoru

[TakeT oucubix nporpamm Microsoft Office unu ero ananoru
Cpena pazpadotku PyCharm Community Edition

8. OmnucaHue MaTepuaJIbHO-TEXHUYECKOM ©O0a3bl, HEOOXOIUMOM IS
OCYIIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTITHHE (MOIYIIIO).



VY4eOHble aylUTOpUM ISl NPOBENEHUS YUYEOHBIX 3aHATUH, OCHAILEHHBIE
KOMITBIOTEPHON TEXHUKON U HA0OpaMu IEMOHCTPALMOHHOTO 000pyA0BaHUSI.

JUis mpakTUYecKuX 3aHATHH U J1a00OpaTOpHBIX paboOT — HaIW4He
IIEPCOHAJIBHBIX KOMITBIOTEPOB BBIYMCIUTEIBLHOTO KJIacca.

9. ®opma nMpoMeKYTOUHOU aTTeCTaIUU:

3adeT BO 2 ceMecTpe.
DKk3ameH B 3 ceMecTpe.

10. OneHoYHBIE MaTEpHUAIBI.

OLeHOYHbIE MATEPHUAIIBI, TPUMEHSIEMBIE TIPU NPOBEICHUM ITPOMEKYTOUYHON

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