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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

enb TUCHUIUIMHBI «AHAIN3 TaHHBIX U MAIIMHHOE O0YYEHHE» 3aKII0YaeTCs
B OCBOCHUU MNPO(ECCHOHAIBHBIX KOMIIETCHIIMH B o00JlacT pa3pabOTKu W
IIPUMCHECHHUSI MCKYCCTBEHHOTO HMHTEIUICKTAa W METOJOB MAIIMHHOTO OOY4YeHHS,
MPUTOJIHBIX JIJIS MPAKTUYECKOTO MPUMEHEHHUS U aHAIN3a TaHHbIX.

3afgadeil TUCUUIUIMHGI SIBIsieTCS (POPMUPOBAHUE Yy OOYyUaAIOIIMXCSI HABBIKOB
MIPOCKTUPOBAHUS MOJIEJICH HCKYCCTBEHHOTO MHTEIIEKTA, MMOJTOTOBKU JaHHBIX IS
oOydeHHs W OTJIAJIKH CPEACTBAMHU COBPEMEHHBIX OMOJMOTEK  sI3bIKa
nporpammupoBanus Python

2. [Inanupyemblie pe3ybTaTbl 00y4YeHHUS 110 AUCIUIUIMHE (MOIYJIIO).

[lepeyenb GopMHpyEMBIX PE3yIbTaTOB OCBOEHHUS  0O0pa30BaTEIbHOU
porpamMmbl (KOMIIETEHLUI) B pe3ybTaTe 00yUYeHUs M0 TUCHMILIUHE (MOIYIIO):

OIIK-2 - Croocoben pa3pabaTeiBaTh OpPUTHHAIBHBIC aITOPUTMBI U
MporpaMMHbIE CPEACTBA, B TOM YHCJIE C MCIOJH30BAHUEM COBPEMEHHBIX
MHTEJUJIEKTYaJbHBIX TEXHOJOTHH, I pelieHus npodecCuoHalbHbIX 3a/1a4;

OIIK-3 - CnocobeH aHanu3upoBaTh TpodeccHoHaIbHY0 HHGOPMAIUIO,
BBIJICJISITh B HEW TVIABHOE, CTPYKTYPUPOBATh, OGOPMIISTh U TIPEACTABIISATh B BHUJIC
aHATUTUYECKUX 0030pOB ¢ 000CHOBAHHBIMH BBIBOJIAMU U PEKOMEHIAIUSIMU;

OIIK-4 - Crioco0eH MpUMEHSTh Ha MPAKTHUKE HOBBIC HAYYHBIC TTPUHITUIIBI U
METOJIbI KCCIECIOBAHUM;

IIK-2 - CnocobeH ocymiecTBUTh cOOp, OYUCTKY, MOATOTOBKY M Pa3METKY
JaHHBIX HcnoJib3ys metononoruto ETL nns manbHeitmero oOyudeHus Mojesnei
HMCKYCCTBEHHOT'O MHTEJICKTA;

IIK-3 - CnocobGeH cnpoeKkThupoBaTh, pa3paboTaTh, OOy4YUTh, OLIEHUTHh U
pa3BEpPHYTh MOJEJIM HCKYCCTBEHHOTO HMHTEJUIEKTa B  COOTBETCTBUU C
Metonoaorueir MLOps.

OOGy4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOJaraeT, YTo Mo €ro pe3yJibraram
oOyuatoruiicst 0yier:

3HaTh:

- OCHOBHBIE 33J]auH, PEIIaeMble METO/IaMU MAaLIMHHOI'O 00Y4YEeHUs U aHaIu3a
JAHHBIX;

- IPUHLIUIIBI IOCTPOEHUS MOJIEJIEH HCKYCCTBEHHOI'O UHTEIUIEKTA;

- JTambl TMOJHOTO [HKJIa paboThl ¢ JAaHHBIMH B cooTBeTcTBUU ¢ ETL-
KOHIICTIIUCH;

- IOAXO/bI K 00YUEHHUIO MOJIEIE HCKYCCTBEHHOTO MHTEIIEKTA;



- BO3MOXXHOCTHU HHCTPYMCHTOB pInIb | pa3pa60TKH TEXHOJIOT U
HCKYCCTBCHHOI'O MHTCIIJICKTA.

Ymers:

- OIICHMBATh Kau€CTBO JIaHHBIX, IPOBOJIUThH aHAJIU3 U OTOOP IMPU3HAKOB;

- I[IPOEKTHpPOBaTh, 00y4aTb, pa3BEpPTHIBATb MOJEIU HCKYCCTBEHHOI'O
WHTEIUIEKTA,

- TECTHpPOBaTh U OLIEHHBATHh PabOTOCHOCOOHOCTh MOJENIM MCKYCCTBEHHOI'O
UHTEIIEKTA;

- IPUMEHATHh UHTCTPYMEHTHI ISl BU3yaIU3alun paboThl MOJENEH;

- UHTETPUPOBATH IPOTrPaMMHBIE MOJIYJIM U OUOJIMOTEKH.

Baanern:

- HaBbIKAMU IIOCTPOCHUS MOJEIU HCKYCCTBEHHOIO HWHTEIJIEKTa IS
NPUKIATHBIX 337a4 U 33134 Ipo¢decCHOHATbHON A TENbHOCTH;

- HaBBIKOM ONTUMH3ALIMU MOJIENIN MTyTeM [10100pa NapaMeTpoB;

- HABBIKOM HCIIOJIb30BaHUs CHEIMAIa3upOBAHHBIX OMOIMOTEK si3bika Python
JUISl aHAJIM3a JIaHHBIX U MAIIMHHOTO 00Yy4YEeHUS;

- HaBBIKOM NMPUMEHEHUS UHCTPYMEHTOB pa3pabOTKU MOJIEIEH;

- HaBBIKOM cOoOpa, TMOJArOTOBKM U TMpeoOpa3oBaHUs JaHHBIX JJiA
HOCIIEAYIOLIET0 O0yUEHUSI MOJENIN UCKYCCTBEHHOI'O MHTEIIEKTA.

3. O0beM TUCTUIUTUHBI (MOJTYJIS).
3.1. Ob6mas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYIIS).

OO6miasi TpyAOEMKOCTh IUCHMIUIMHBI (Moayisi) coctasisier 10 3.e. (360
aKaJeMHUYeCKUX daca(oB).

3.2. O06bem aucCHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOoThI
oOyyaromuxcst €  MENarorM4yecKUMM  paboTHMKaMu W (WIM)  JIUIAMH,
IPUBJIEKAEMBIMH K peajin3aluu o0pa3oBaTesIbHOM MporpaMmbl Ha UHBIX YCIOBHUSIX,
IPU [IPOBEJICHUH YUEOHBIX 3aHATUN:

KonnuectBo yacos
Tum yaeOHbBIX 3aHATHN CemecTtp
Bceero

Ne2 | Ne3

KonrakTHas paboTa 1mpu npoBeieHHH Y4eOHBIX 3aHSATHH (BCEro): 96 48 48
B 1oM uucne:

3aHATHUS JIEKIMOHHOTO TUIIA 32 16 16

3aHATHS CEMUHAPCKOTO THIIA 64 32 32

3.3. O6bemM aucruIUIMHBL (MOAyYJA) B (opMe CaMOCTOSITENIbHONW padOoThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIMXCA C



NeAarorndecKuMu pabOTHUKAMU U (WJIH) JIUIIAMH, TPUBIIEKAEMbBIMH K peaTn3aiu
0o0pa3oBaTeNpbHOM TMPOTrpaMMbl HA HWHBIX YCIOBHUSAX, TMpPH MPOBEACHUU
MIPOMEKYTOUHOM aTTeCTAallMK COCTaBIsAeT 264 akageMuyeckux vyaca (0OB).

3.4. Ilpu oOy4eHunu Mo UHAUBUAYAILHOMY Y4EOHOMY IIJIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCITUIUIMHBI (MOJIYJIsI) MOXKET OBITh pean30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITEIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAKTHOM paboThl 00YyUYarOIIMXCS C MEJarornuecKuMu pabOTHUKaMU U (WJIN)
JUIaMH, TIPUBJIEKAEMBIMU K peaau3aiuu o0pa3oBaTebHON MPOrpaMMbl Ha UHBIX
YCJIOBUSIX, TIPU MPOBEJACHUU TPOMEKYTOUHON aTTECTaIIUH.

4. ConeprkaHue JUCIUTUIAHBI (MOIYJIIA).

4.1. 3aHATHA TEKOIUOHHOTO THUIIA.

/ TemaTtuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
II/11

1 BBCI[CHI/IC B HCKYCCTBCHHBIﬁ HHTCIJICKT.
PaccmarpuBaeMble BOIPOCHL:

- HCTOPHS UCKYCCTBEHHOTO MHTEIUIEKTA;

- TecT ThropuHra;

- cnabbIii 1 cunbHbI MU,

- KJIacCcH(UKaIys METOJJOB MCKYyCCTBEHHOTO MHTEIIIEKTA;
- obmactu mpumenenus NU.

2 |DKCHepTHBIE CUCTEMBI.

PaccmarpuBaeMble BOIPOCHL:

- CTPYKTYpa 9KCIEPTHON CUCTEMBI;

- KJIacCU(UKaIHs IKCIIEPTHBIX CHCTEM;

- HEONPEIeJIEHHOCTh 3HaHUH 1 KO3((UIIMEHT TOBEPHs B IKCIIEPTHBIX CUCTEMAX;
- 3Tamnsl pa3pabOTKU SKCTIEPTHBIX CHCTEM.

3 |DBOIONMOHHOE MOJICTUPOBAHUE.
PaccMarpuBaeMble BOIIPOCHL:

- FCHCTUYCCKUC U 3BOJTIOLMHNOHHBIC aJITOPUTMBI;

- METOAbI CCJICKINU B TCHECTUICCKUX AJITOPUTMAX;

- METOAbI CKPCHINBAHNS B TCHECTUYCCKUX aJITOPUTMaAX.

4 |BBenenue B MalmmHHOE 00y4YCHUE.
PaccmatpuBaeMble BOIIPOCHL:

- OCHOBBI MALLIMHHOT'O O0yYeHH;

- KJTacCU(UKAIMS THIIOB CHCTEM MAIIMHHOTO 00Y4eHHS;
- METOJBI OOYUICHHUS C YUIUTENIEM U 0€3 YIUTes;

- OCHOBHBIE IPOOJIEMBI MAIIMHHOTO O0YYEHUS;

- npo0GJieMa nepeoOyueHnst 1 HeJOOOyUEHUS;

- IPUMeEpBHI 3a]1a4 MAaIInHHOTO 00Y4EHHSL.

5 [Metoab! npenoOpabOTKH JaHHBIX.
PaccMarpuBaemble BOIIPOCHL:

- OIICHKA Ka4eCTBAa NAaHHBIX,

- aHau3 ¥ 0TOOP MPU3HAKOB,




TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

/1
- BUJBbI HpI/ISHaKOB;
- HOPMHPOBKA MPU3HAKOB.
6 |MeTobl CHUXKEHHS Pa3MEPHOCTU JaHHBIX.

PaccmatpuBaemble BONPOCHL:

- MCTO/J I''TaBHBIX KOMIIOHCHT,

- Y4YET H 3al0JIHEHHE MIPOITYCKOB;
- TIOMCK aHOMAaJIN;

- TATUCTUYECKUN aHAJIU3 JaHHBIX;
- oTOENIMBaHNE JAaHHBIX.

Mertoa onopHbIX BEKTOpOB SVM.
PaCCManI/IBaGMBIG BOIPOCHI:

- TUHEHHAasA ¥ HeJIMHEHHas KﬂaCCI/I(l)I/IKaHI/IH;
- KJ'IaCCI/I(l)I/IKaHI/ISI C MAT'KHUM 3a30pOM;

- BBISIBJICHHE BEIOPOCOB.

JInneliHas perpeccus U JJIOTUCTUYECKAs: perpeccus

PaccmatpuBaeMble BOIIpOCH:

- METOJ HAUMEHBIIINX KBaIPATOB;

- IPUHIMI MaKCUMHU3ALUH MaKCHMAIIBHOTO MTPaBIONIOA00MS;

- pa3oXKeHNe OIIMOKHN Ha CMeLIeHHe H pa3dpoc;

- TPaJMeHTHBIN CITYCK;

- METPHUKH, UCTIOIb3YEMBIC B 33a4aX PErPEeCCUM: CPEHEKBaApaTUYHAs OIMOKa, CpeAHss aOCOMOTHAs
omuoKa, K03(QGHUIUEHT IeTEPMUHALIIH.

Knaccudukanus u kmacrepusamnus
PaccmarpuBaeMbie BOTIPOCHI:

- 3a/ma9d ¥ PyHKIHS KIIacCH()UKAIIH;

- IMHEWHAas pa3/IeIUMOCTh IPH3HAKOB;

- TeOMEeTpHYEeCKas HHTEPIPETAIHS OTCTYTIA;

- METPHKH, HCTIOJIb3yEMBIE B 331a4ax KIacCU(PHUKAIMN: BEPHOCTb, MATPHIIA OMINOOK, TOYHOCTb, TIOJIHOTA,
F-mepa, ROC-kpuBas, PR-kpuBas, muroniags ROC-kpuBoi;
- 3aJ1a4a KJIacTepU3allui JaHHbIX;

- 0030p aNTOPUTMOB KJIaCTEPU3alINH;

- Anroput™ k-cpenHux;

- Hepapxudeckas KiIacTepu3arius;

- M3BJICYECHHUE ITPU3HAKOB U3 aJITOPUTMOB KJIaCTEPU3ALIUH.

10

JlepeBbst ¥ rpaIueHTHBIN OYCTHUHT.
PaccMarpuBaeMble BOIIPOCH:

- IEpEeBbS PEIICHU;

- TIPUHIUIIE] HOCTPOCHHS JIePEBa PELICHUI;

- IpUpPOCT MH(POPMAIMU U SHTPOIIHS;

- IepeBbst JUTS 3314 PErPecCHH U KIacCHU(DUKALNH;
- TPaJIMeHTHBINA OYCTHHT;

- OyCTHHT I€pEBbHEB;

- aJTOPUTMBI OyCTHHTa;

- byHKIIIM IOTEPB.

11

Ananuz BPEMCHHBIX PAOOB.
PaCCManI/IBaeMI)IC BOIPOCHI:

- aHAJIU3 JaHHbIX BPECMCHHBIX PSA0B;

- U3BJICUCHUC ITPU3HAKOB U3 BPEMEHHOI'O pAaa.

12

AHcambiu MOyIeH.
PaccmarprBaeMbie BOIIPOCHI:




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

- aHcaMOJIMpOBaHUE MOJIENIECH;

- clly4aliHBIN Jec;

- OOITHHT MOJENEH;

- OIIMOKA MPH UCTIOIB30BaHUM O3TTHHTA;
- CTOKHHT MOJIEIIE;

- OJICHAUHT MOJEIIEH.

13

Beenenue B rimy06okoe o0ydeHue.

PaccmaTprBaeMble BOTIPOCHI:

- cpaBHEHHE ITyOOKOro 00y4YeHHS M KJIIACCHYECKUX TOIXO0I0B K MAIIMHHOMY O0yUYeHHIO;
- IOBTOPHOC HUCIIOJIb30BAaHUC 3apaHee 06y‘leHHLIX CJIOCB,

- riryOoKOe 00YYICHHE C TTOKPETIICHAEM.

14

Onenka mozenei.

PaccmarpuBaeMble BOIpOCHI:

- METOJUKHU OIICHKHU MOJICIICH;

- HHCTPYMEHTHI MOHUTOPUHTA pabOTH MOeNel;
- HCTPYMEHTBI BU3yaJIM3alluK PabOThl MOJIEITH.

15

PazBeprhiBaHue MOIETIEH.
PaCCManI/IBaGMBIG BOIPOCHI:

- opmaTsl MOTETICI;

- XpaHWIKIIA MOJEIIEH;

- moaxoa MLOps.

16

[Tporecc yrpaBieHHs MOJHBIM IIUKJIOM pa0OTHI ¢ JaHHBIMU
PaccMaTprBaeMble BOIIPOCH:
- konrenmusa ETL (Extract, Transform, Load).

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlaGopatopHbie paOOThI

HaumenoBanue mabopatopHbIx paboT / KpaTKoe coepKaHue

Busyanuzanus nanuaeix B Matplotlib.
B PE3YyIbTATE BLINTOJIHCHU S J'Ia60paTOpHI>IX pa60T CTYACHT NOJIYy4aCT HAaBbIKN OTO6pa)K€HI/IH JaHHBbIX,

MOCTPOCHUA JIMHEHHBIX 1 TPCXMCPHBIX Fpa(l)I/IKOB, TOUCYHBIX JUAarpaMm CpcacTBaMu OUONMHOTEKH
Matplotlib

Busyanuzanus nanasix B Plotly.
B pe3ysbrarte BBIIOIHEHUS JJa0OPATOPHBIX Pa0dOT CTYICHT MOJyYaeT HABBIKA OTOOPaKCHHUS
WHTEPaKTUBHBIX JaHHBIX, JHHAMHYECKUX TpapuKoB cpencreamu ondmuorexu Plotly

Busyanuzanus nanubeix B Seaborn.
B PE3YyIbTATE BLINTOJIHCHU S J'Ia60paTOpHI)IX pa60T CTYACHT NOJIYy4a€T HAaBbIKN 0T06pa)K€HI/IH JAaHHBIX U
BU3yaJIM3allMK TIAPHBIX B3aMMOCBSI3eH cpeicTBaMu Onbimoreku Seaborn.

AmHanus 1 orieHka gaHHbeIX B Pandas.
B pesynbrate BbINOIHEHHS 1a00PATOPHBIX PAOOT CTYIEHT I0JIy4aeT HaBBIKU IEPBUYHOTO aHANIN3A,
00paboTKH U OLIEHKH JaHHBIX, MAHHUITYJIMPOBAHUS 1 COPTUPOBKH B Pandas

AHau3 1 OlleHKa JaHHbIX B NumPy.
B pesyupTaTe BBITONHEHHS JTa00paTOPHBIX PAOOT CTYACHT MOJTyYaeT HAaBbIKM IIEPBUYHOTO aHAJIH3a,
00pabOTKH U OIICHKH JaHHBIX, pabOTHI ¢ BEKTOpaMu U MaTpuiamu B NumPy.




HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

AHanu3 ¥ orieHKa TaHHbIX B SciPy.
B pesynprare BRIIOTHEHHUS Ta00paTOPHBIX Pa0OT CTYAEHT MOydaeT HABBIKKA IIEPBUYHOTO aHAIIN3a,
00pabOTKH M OLIEHKH JaHHBIX, IONCKA MUHIMYMOB U MakCUMyMOB (pyHKImit B SciPy.

3anauu perpeccuu U kinaccudukanmuu B XGBoost

B pe3ysbTare BBIIOIHEHHUS JJa0OPATOPHBIX PA0OT CTYACHT MTOJyYaeT HABBIKKA UCIIOJIb30BAHS
rpaJlMeHTHOr0 OyCTHHra B 3a71a4ax perpeccuu cpeactBamu 6ubimmorexu XGBoost, moyyaer HaBbIKA
HCTIOB30BaHMUS TPAJUEHTHOTO OYCTHHTA B 331a4ax KiaccuuKanuy cpeactsamu ondmrorexn X GBoost.

3amaun kinaccudukanun B XGBoost
B PE3YyIbTATE BBIITOJITHCHU S J'Ia60paTOpHBIX pa60T CTYACHT NOJYy4a€T HAaBbIKW UCTTIOJIb30BaHU
TpaJieHTHOTO OYCTHHTA B 337a4ax KiaccupuKanuu cpeacrsamu oudmmorexn X GBoost

3anauu perpeccun B LightGBM
B pesynbTaTe BBIIOTHEHHS Ta0OPATOPHBIX PAOOT CTYACHT MOJTyYaeT HABBIKU HCIIOIb30BAHUS
IpaJMeHTHOro OyCTHHTA B 3a/1a4ax perpeccuu cpencteamu oubnmmorekn LightGBM

10

3amauu perpeccuu B CatBoost
B pesynbTaTe BBIIOMHEHHS Ja00paTOPHBIX PAOOT CTYACHT MOTyYaeT HaBbIKU HCIIOIb30BaHUS
rpagreHTHOTO OyCTHHTA B 33/1a4ax perpeccuu cpenctBamu oubmmorekn CatBoost

11

3amaun kinaccudukanuu B CatBoost
B PE3YyIbTATE BBINTOJTHCHU Ha60paTOpHBIX pa60T CTYACHT NOJY4a€T HABbIKW UCTIOJIb30BaAHU
rpaJlMeHTHOT0 OyCTHHra B 3aa4ax Kiaccudukanmu cpencrsamu ondmmorexkn CatBoost

12

3anaun kraccudukanyy U Kiactepusanuu ¢ oudnmorekoit Scikit Learn

B pesynbrate BbINOIHEHHS 1a00PATOPHBIX pAOOT CTY/IEHT M0JIy4YaeT HaBbIKU MIEPBUYHOTO aHANN3A,
00pabOTKH U OIICHKH JAHHBIX, ITOCIEIYIOIEro 0OYIeH!S MOACTH TS 33134 KJIACCH(PHUKALINN CPEICTBAMH
o6mbmmotexn Scikit Learn, mepBrdHOTO aHANMM3a, 00paOOTKH U OLIEHKH TaHHBIX, TIOCIEAYIOMIETO 00yUeHHS
MOJIENH JIIS 33/1a4 KIlacTepu3anuu cpenctamu onbimorexn Scikit Lear.

13

3amaun perpeccuu ¢ oubnmorekoi Scikit Learn

B PE3YyIbTATE BBINTOJTHCHU Ha60paT0pHLIX pa60T CTYACHT NOJIY4a€T HABbIKU MCPBUYIHOI'O aHAJIU3a,
06pa6OTKI/I 1 OLICHKHU JaHHBIX, MOCICAYIOLICTO O6y‘{€HI/IH MoJeJIn JJId 3a/iavd perepccruu CpeaCcTBaMu
oudmmotexu Scikit Learn

14

I'my6okoe obyuenue ¢ ppeiimBopkom PyTorch
B pesynbTaTe BBITOIHEHHS JTa00paTOPHBIX PAOOT CTYACHT MOJTydYaeT HaBbIKK HCIIOIb30BAHUS U OTIIAIKU
METOJIOB TITyOOKOT0 00Yy4eHHUs HCKYCCTBEHHOW HEMPOHHOMU ceTn cpeacTBamu (ppeiimBopka PyTorch

15

I'my6okoe ob0yuenue ¢ ¢pperimBopkom TensorFlow
B pesynbrate BITOIHEHHS Ta0OPATOPHBIX paOOT CTYICHT ITOJTydaeT HAaBBIKM MCIOIB30BaHMUS U OTJIA/IKN
METOJIOB TIIyOOKOTr0 00yUeHHUsI HCKYCCTBEHHOH HEHpOHHOI ceTn cpencrBamu ¢peiimBopka TensorFlow

16

I'my6okoe obyueHue ¢ ¢ppeiiMBopkom Keras
B pesynbrate BbINOIHEHHS 1a00PATOPHBIX paOOT CTY/ICHT M0JIy4aeT HaBbIKU MCIOJIBb30BAHUS U OTJIA/IKA
METOJIOB TJTyOOKOro 00y4eHHUsI HCKYCCTBEHHOW HEHPOHHOM ceTu cpeacTBamu (peiimBopka Keras

HpaKTI/I‘IGCKI/IC 3aHATHUA

/1

Tematuka MPAKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

YcTaHoOBKa M HACTPOMKA Cpebl pa3paboTKH.
B xo/e nmpakTHUECKHUX 3aHATHH CTYJICHTHI OCBEXKAIOT HABBIKU MCIOJIBb30BaHuUs cpelibl paspadborku PyCharm
JUIsL HAITMCaHKs, OTIIAJIKM U 3aIlycKa MporpamMm Ha sizbike Python

OcHOBBI MpOrpaMMHUpPOBaHUsl Ha si3bike Python.
B xoze mpakTHYecKux 3aHATHH CTYIESHTHI IOBTOPSIOT OCHOBHI IIPOTPaMMHUPOBaHNUs Ha si3bIke Python,
CHUHTAKCHUC sA3bIKa IIPOTpaMMUPOBAHNS, BCTPOCHHBIC (l)yHKIII/II/I, TUIIBI U CTPYKTYPbI JaHHBIX.

YcraHoBKa U ucnosib3oBaHue Oubauorexku Matplotlib

B X0A€ MPaKTUICCKUX 3aHATHI CTYACHTBI 3HAKOMATCS C yCTaHOBKOﬁ BHCHIHUX ITAKCTOB MMOCTaBIIMKOB




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

OTKPBITOBOTO U CBOOOIHO PACIIPOCTPAHSEMOr0 HCXOIHOTO KOJIa Ha JIOKAIBHYIO MallliHy U HACTPOUKY
pa3BepHyTOTO NpritoxkeHus. M3yyaroT pyHkmonan oudmuorexkn Matplotlib

YcraHoBKa U ucnosnb3oBanue oubanorexu Plotly

B X0A€ MPaKTUICCKUX 3aHATHI CTYACHTBI 3HAKOMATCS C YCTaHOBKOﬁ BHCHIHHUX ITAKCTOB IIOCTAaBIIUKOB
OTKPBITOBOT'O M CBOOOIHO PACIIPOCTPAHIEMOT0 HCXOAHOTO KO/Ia Ha JIOKAJIbHYIO MAIlIMHY M HACTPOHKY
pa3BepHYTOro nprioxkeHus. M3yyaroT QyHkimonan oudmuorexu Plotly

YcTaHoBKa U UCIOJIb30BaHKE OMOIMOTEKH Seaborn

B Xo0z1e npakTHYeCKUX 3aHATHH CTYAEHTHI 3HAKOMSTCS ¢ yCTAHOBKOW BHEIIIHUX ITAKETOB IIOCTABIINKOB
OTKPBITOBOTO U CBOOOHO PACIIPOCTPAHSIEMOr0 HCXOIHOTO KOJIa Ha JIOKAIBFHYIO MallliHy U HACTPOUKY
pa3BepHyTOro npriIoxkenus. Mzyyaror ¢pyHKIroHan o6nbarorekn Seaborn

VYcraHoBKa ¥ UCIIONIb30BaHue O0ubanoTeku Pandas

B X0A€ MPaKTUICCKUX 3aHATUN CTYACHTBI 3HAKOMSATCS C YCTaHOBKOfI BHCHIHUX IMAKETOB IIOCTABIIIMKOB
OTKPBITOBOT'O M CBOOOIHO PACIIPOCTPAHIEMOr0 HCXOAHOTO KO/Ia Ha JIOKAJIbHYIO MAllIMHY U HACTPOHKY
pa3BepHYTOro NMpuiokeHus. M3yyaroT QyHkimoHan oudauorexu Pandas

YcTaHoBKka U ucroisib3oBanue 6udanoreku NumPy

B X0I€ MPAKTUICCKUX 3aHATHI CTYAC€HTBI 3HAKOMSATCS C yCTaHOBKOﬁ BHCINHUX IMAKECTOB ITOCTABIINKOB
OTKPBITOBOI'O U CBO6OZ[H0 PaCpoOCTPaHACMOTO UCXOAHOTO KOZAa Ha JIOKAJIbHYIO MAalllUHy 1 HaCTpOP‘IKy
pa3BepHyTOTO NpritoxkeHus. M3yyaroT Gyakmmonan oudmuoreka NumPy

VYcTaHoBKa U MCTIOIb30BaHUE OubInoTeku SciPy

B X0A€ MPAaKTUICCKUX 3aHATHI CTYACHTDBI 3HAKOMATCS C YCTaHOBKOﬁ BHCHIHHUX ITAKCTOB IIOCTAaBIIUKOB
OTKPBITOBOTO M CBOOOJIHO PaCcIpOCTPAHSIEMOr0 UCXOAHOTO KOJia Ha JIOKAIBHYIO MaIllMHy U HACTPOUKY
pa3BepHYTOro npriokeHus. M3yyaroT GpyHKIpoHan oudnuorexu SciPy

YcTanoBka u ucrosb3oBanue 6udanorekun XGBoost

B xo/1e MpakTHUECKHUX 3aHATHH CTYICHTHI 3HAKOMSATCS C YCTAHOBKOW BHEIIHUX ITAKETOB ITOCTABIKOB
OTKPBITOBOTO M CBOOOJTHO PacrpoCTPaHsIEMOro NCXOAHOTO KO/ia Ha JIOKAJIBHYIO MAIIMHY W HACTPOUKY
pasBepHyTOro nprioxkenus. Mzyuaror ¢pynknuronan ondnunorekn XGBoost

10

YcranoBka 1 ucnosib3oBanue oubnuorexku LightGBM

B X0A€ MPaKTUICCKUX 3aHATHI CTYACHTBI 3HAKOMATCS C YCTaHOBKOﬁ BHCHIHHUX IMAKCTOB IIOCTABIIUKOB
OTKPBITOBOTO M CBOOOJIHO PaCcIpOCTPAHSIEMOr0 UCXOAHOTO KOJIa Ha JIOKAIBHYIO MAIllMHY U HACTPOUKY
pa3BepHyTOro npuioxkeHus. M3yyaroT pyHkiponan oudmuorexu LightGBM

11

VYcra"oBka U ucroiib3oBanme ononmnorexku CatBoost

B xone HpaKTI/I‘IeCKI/IX 3aHATUI CTyI[CHTLI 3HAKOMSTCSA C yCTaHOBKOﬁ BHECIIHUX IMTAKCTOB ITOCTABIIIUKOB
OTKPBITOBOI'O U CBOGO,Z[HO PacnpoCcTpaHsacMOro UCXOAHOTO KOJAa Ha JIOKAJIbHYIO MAalllUHy 1 HaCT‘pOﬁKy
pasBepHyTOro npritoxenus. M3yqaror ¢pynkunonan oudmnorexn CatBoost

12

VYcraHoBka ¥ ucnonb3oBanue ouoanoreku Scikit Learn

B X0A€ MPaKTUICCKUX 3aHATUN CTYACHTBI 3BHAKOMATCS C YCTaHOBKOﬁ BHCHIHUX IMAKCTOB ITIOCTABIIIUKOB
OTKPBITOBOTO M CBOOOJIHO PaCIPOCTPAHSIEMOr0 UCXOAHOTO KOJJa Ha JIOKAIBHYIO MalllMHy U HACTPOUKY
pasBepHyTOro npuiioxxenus. Mzyqaror GpyHkiuonan oubnuoreku Scikit Learn

13

Ycranoska Jupyter Notebook

B X0I€ MPAKTUICCKUX 3aHATHI CTYACHTBI 3HAKOMATCA C yCTaHOBKOfI BHCHIHHUX ITaKETOB ITIOCTABIIUKOB
OTKPBITOBOI'O U CBO60ﬂHO PacCpoCcTpaHsICMOro UCXOAHOTO KOAa Ha JIOKAJIbHYIO MalllUHy 1 HaCTpOﬁKy
Pa3BEPHYTOr0 MPUITOKCHUSA

14

VYcranoBka ¢peiimBopka PyTorch

B X0A€ MPaKTUICCKUX 3aHATHI CTYACHTBI 3HAKOMATCS C yCTaHOBKOﬁ BHCHIHHUX IMTAKCTOB ITIOCTABIIUKOB
OTKPBITOBOTO M CBOOOIHO PACIIPOCTPAHIEMOT0 HCXOAHOTO KOAA Ha JIOKAJIBHYIO MAITMHY B HACTPOUKY
Pa3BEPHYTOTO MPHIOKEHHS

15

YcranoBka ¢peiimBopka TensorFlow
B X0I€ MPAKTUICCKUX 3aHATHI CTYAC€HTBI 3HAKOMATCA C yCTaHOBKOfI BHCHIHHUX ITaKETOB ITIOCTABIIUKOB




/ TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe
n/m

OTKPBITOBOTO M CBOOOIHO PACIPOCTPAHIEMOTO UCXOIHOTO KOIa Ha JIOKAJIHHYIO MAITMHY B HACTPOUKY
Pa3BEPHYTOTO MPHIOKEHAS

16 |YcranoBka ¢pelimBopka Keras

B X0A€ MPAaKTUICCKUX 3aHATHI CTYACHTDBI 3HAKOMATCS C ycTaHOBKOfI BHCHIHHUX ITAKCTOB IIOCTAaBIIUKOB

OTKPBITOBOT'O M CBOOOIHO PACIPOCTPAHIEMOr0 HCXOAHOTO KO/Ia Ha JIOKAJIbHYIO MAallIMHY W HACTPOHKY

Pa3BepHYTOTO PUIIOKEHUS

4.3. CamocrosiTenbHas paboTa 00y4darOImuXCs.

No o
Bua camocrosiTesHOM paboThI
n/n
1 |H3ydeHue peKOMEHIOBAaHHOW JIUTEPATYPHIL.
2 |[ToaroroBka K 1a0OPaTOPHBIM U MPAKTHYECKUAM 3aHSATHSM.
3 | IloaroroBka K MPOMEKYTOYHON aTTECTAIUU.
4 | [loArotoBKa K TeKyIIeMy KOHTPOJIO.

5. llepeueHb wu3AaHUN, KOTOpPBIE PEKOMEHIYETCS HCIOJb30BaTh IMPHU
OCBOCHHH JTUCIUTLTUHBI (MOIYJIs).

No

i bubnmnorpaduueckoe onucanue Mecro nocryna

1 Kemnexep, 1. Hayka o manubIX: 6a3oBbiii Kypc | https://znanium.ru/catalog/product/1221800
/ Nxon Kennexep, Bpennan Tupnu ; miep. ¢ (nata obpamenus: 09.04.2025)

aHry.. - Mocksa : Anpniuna [TaGmumep, 2020.
- 222 c. - ISBN 978-5-9614-3170-4. - Tekcr :

SJIEKTPOHHBIN
2 Annponosa, O. FO. HckyccTBeHHBII https://e.lanbook.com/book/462479 (nara
MHTEJUIEKT U S3BIK IPOrPaMMHUPOBAHUS obpauenns: 09.04.2025)

Python : yge6HO€ ocobue / O. 0.
Anpnponosa, . 1. Bacunbesa, H. A.
I'mesgunoBa. — Enen : EI'Y um. NLA.
bynwnna, 2024. — 106 c. — ISBN 978-5-
00151-413-8. — TekcT : 37IeKTPOHHBII

3 Makkunnwu, Y. Python u ananus nanseix / Y. | https://e.lanbook.com/book/131721 (nara
MaKK1HHY ; IEPEBOJI C AHTIIMICKOTO A. A. obparenmst: 09.04.2025)

CnuHkrHA. — 2-0€ U3[I., UCIIP. U JOI. —
Mocksa : JIMK IlIpecc, 2020. — 540 c. —
ISBN 978-5-97060-590-5. — Tekcr :
3JIEKTPOHHBIN

4 Ma, K. TpexmepHoe riybokoe oOyueHue Ha https://e.lanbook.com/book/455303 (mara
Python : pykoBoactso / K. Ma, B. Xerne, JI. | o0pamenus: 09.04.2025)

Nonban ; IEpEeBOJI ¢ aHrIuickoro A. B.
JlorynoBa. — Mocksa : JIMK Ilpecc, 2023.




— 226 ¢. — ISBN 978-5-93700-202-0. —
Teker : 2neKTpOHHBIN

5 | Mursxkos, E. C. UckyccTBennslit naTeiekT u | https://e.lanbook.com/book/450827 (nara
MalIuHHOE 00ydeHue : yueOHoe nocobue st | oOpamenus: 09.04.2025)

By30B / E. C. Mutskos, A. I'. [lImenesa, A. U.
JlaneiauH. — Cankr-IlerepOypr : Jlans, 2025.
— 252 ¢. — ISBN 978-5-507-51465-6. —
Tekcr : 2neKTpOHHBIN

6 T'agapos, ®. M. Heiiponnsie cetu B PyTorch : | https://znanium.ru/catalog/product/2173433
yuebHoe nocobue / ®. M. 'aapos, A. ©. (nara obpamenns: 09.04.2025)
I'mnem3sinoB. - Kazans : Kazanckuit

benepabHbIl yHUBEpCUTET, 2024. - 106 c. -
TekcT : 3IeKTPOHHBIN

7 AHtonuno, /[. bubanoreka Keras — https://e.lanbook.com/book/111438 (nata
MHCTPYMEHT I'TybOOKOro 00y4eHHus. obpamenus: 09.04.2025)

Peanuzanus HEMPOHHBIX CETEN C MOMOIIBIO
ou6mmorex Theano u TensorFlow / /1.
AnTonuo, I1. Cymxur ; nepeBoj ¢
aarmmiickoro A. A. CinuHkuH. — Mockaa :
JIMK TIlpecc, 2018. — 294 ¢. — ISBN 978-5-
97060-573-8. — TeKcT : 3IeKTpOHHBII

8 IToromaxusn, B. B. PomanTuka https://e.lanbook.com/book/93578 (nata
MCKYCCTBEHHOTO HHTeIIekTa / B. B. obparenmst: 09.04.2025)

IToronaxun. — Mocksa : JIMK IlIpecc, 2017.
— 170 c. — ISBN 978-5-97060-476-2. —
TeKCT : ANEKTPOHHBIN

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHATBHBIX 0a3 MaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBICE MOTYT HCIOJB30BAaThCS IPHU
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIS).

- Hayuno-texunueckas o6uonmnoreka PYT (MUUT) (http://library.miit.ru);

- HWudopmanmonnsiii mopran Hayunas snexkTpoHHas OubinoTEKa
eLIBRARY.RU (www.elibrary.ru );

- OOpazoBarenbHas mwiaThopma «HOpai» (https://urait.ru/);

- DIEKTPOHHO-0MOIMOTeUHAs cucremMa W31aTEbCTBA «JIanb»
(http://e.lanbook.com/).

7. IlepeueHb  JUIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
porpaMMHOro OO€CTeUeHus, B TOM YHCJIE OTEUYECTBEHHOI'O IPOU3BOJICTBA,
HEO0OXOIMMOTO JIJIs1 OCBOCHMS TUCITUTIIIUHBI (MOIYJIs).

[TpuxiagHOE MPOrpaMMHOE OOecTIeueHIE
Bbpay3zep Microsoft Internet Explorer unu ero ananoru



[TakeT opucubix mporpamm Microsoft Office uiu ero ananoru
Cpena pa3pabdotku PyCharm Community Edition

8. OnucaHue MaTepuagIbHO-TEXHUYECKOW 0asbl, HEOOXOAMMOW st
OCYIIIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUIUTMHE (MOIYJIIO).

VY4eOHble ayauTOpUM IS MPOBEACHHUS YYEOHBIX 3aHSATUN, OCHAILEHHBIE
KOMITBIOTEPHON TEXHUKON 1 HA0OpaMu 1I€MOHCTPAMOHHOTO 000pY0BAHMS.

Jist  mpakTUYEeCKUX 3aHATUH U J1abOpaTOpHBIX paboOT — HaIuyue
NEPCOHAIBHBIX KOMIIBIOTEPOB BHIYMCIUTENIBHOTO Kiacca.

9. ®opMa MPOMEKYTOUHOM aTTECTAINU:

3a4eT BO 2 ceMecTpe.
DK3aM€EH B 3 ceMecTpe.

10. OneHoYHBIE MaTEpHUAIBI.

OueHouHble MaTepuabl, IPUMEHSEMbIE MTPU MPOBEACHUH MPOMEKYTOUHOM
aTTecTally, pa3padaThIBAIOTCS B COOTBETCTBUM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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