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1. OGuue cBeneHust 0 TUCIUIUIMHE (MOAYIE).

ens AuCIUIUIMHBL «AHAIU3 JaHHBIX U MAalTUHHOE OOYUYEHHE) 3aKITI0YaeTCs
B OCBOCHHMM TMpPO(PECCHOHANBHBIX KOMIIETEHIIMI B o0nactu pa3paboTKu |
MPUMEHEHUS HCKYCCTBEHHOTO HMHTEJUIEKTa M METOJOB MAIIMHHOTO OO0Yy4YeHHUS,
MPUTOHBIX JJIA MPAKTUYECKOTO MPUMEHEHHSI U aHAJIN3a TAHHBIX.

3amauell TUCUUIUIMHBL SBJIsieTCs POopMUpOBaHUE y OOyYarOMIMXCS HaBBIKOB
POEKTUPOBAHUS MOJIENIEN UCKYCCTBEHHOT'O NHTEIJIEKTA, MOATOTOBKY JAaHHBIX JJIS
oOydeHHs] Y  OTJQJKH CpPEJACTBAMU COBPEMEHHBIX OMOJIMOTEK  sI3bIKA
nporpammupoBanus Python

2. IlnanupyemMble pe3ynbTaThl 00YUeHHs 110 AUCHUTUTHHE (MOJTYIIIO).

[lepeyenr GopMHUpyEeMBIX pe3yJbTaTOB OCBOCHHSI  0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIIU) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-2 - CroocobGeHn pa3pabaTeiBaTh OpPUTHHAIBHBIE aNTOPUTMBI |
MpOrpaMMHBIE CpPEICTBAa, B TOM UYHCJIE C HCIOIb30BAHUEM COBPEMEHHBIX
WUHTEJUICKTYaJbHbIX TEXHOJOTUM, ISl pelieHus Tpo(ecCHOHaIbHBIX 3a/1ay;

OIIK-3 - CnocobeH aHaIM3UpPOBATh MPOQPECCHOHAIBHYIO HH(MOpMAIUIO,
BBIJICNIATHh B HEW TJIABHOE, CTPYKTYPUPOBATh, ODOPMIISITH U TIPEACTABIISITH B BUJIE
AHATUTHYECKUX 0030pOB ¢ 000CHOBAHHBIMH BBIBOJIAMH U PEKOMEHJAIIUSMU;

OIIK-4 - CriocoOeH NpUMEHSTh Ha MPAKTUKE HOBbIE HAYYHbIE TPUHIUIIBI U
METOJbI MCCJICIOBAHU;

IIK-2 - Cnocoben ocymuiecTBUTh cOOp, OUMCTKY, MOATOTOBKY U Pa3METKy
JTaHHBIX HCToJb3ys Metonojoruio ETL s manpHEimero oOydeHus Mojeiei
UCKYCCTBEHHOI'O MHTEJUICKTA;

IIK-3 - CnocobOeH cnpoeKTHpoBaTh, pa3paboTaTh, OOy4YWUTh, OIICHUTH U
pPa3BEpHYTh MOJIEIM HCKYCCTBEHHOIO HHTEIUIEKTa B  COOTBETCTBHH C
MetoaoJioruein MLOps.

OOGyueHue 1o JuCcUUIUIMHE (MOAYJII0) MPEANOJaraeT, YTo MO0 €ro pe3yibTaram
oOydaromuiics: Oyaer:

3HaTh:

- OCHOBHBIE 33J1a4M, pelIaeMble METOJIaMI MAIIMHHOTO OOYYEHUS 1 aHaIu3a
JIAHHBIX;

- IPUHIHUIIBI TOCTPOCHUS MOJEIIEU UCKYCCTBEHHOTO MHTEIIJICKTA;

- JTalbl TMOJHOTO IMKJIAa paboThl C JaHHBIMU, B cooTBeTcTBUU ¢ ETL-
KOHIICTIIMEH;

- MOJIXOJIbI K O0YUEHUIO MOJIEJIEH NCKYCCTBEHHOTO MHTEIICKTA,



- BO3MOXHOCTM  HMHCTPYMEHTOB  JUIi  pa3pabOTKU  TEXHOJOTUH
HCKYCCTBEHHOI'O UHTEIUICKTA.

YMmern:

- OLICHMBATh KAYECTBO JAHHBIX, IPOBOIUTH aHAIM3 U OTOOP MPU3HAKOB;

- TPOEKTUpPOBaTh, OOy4YaTh, pa3BEPTHIBATH MOJEIU HCKYCCTBEHHOTO
WHTEJIJICKTA;

- TECTUPOBATh M OIEHWBATH PAOOTOCTIOCOOHOCTh MOJEIH HMCKYCCTBEHHOTO
WHTEJIJICKTA;

- MPUMEHSATh MHTCTYMEHTHI JIJI1 BU3YyaIu3aluy padoThl MOJICIICH;

- IHTETPUPOBATH MPOrPAMMHBIE MOYJIU U OUOTUOTEKH.

Baagern:

- HaBbIKAMU [OCTPOEHUS MOJEIM HMCKYCCTBEHHOIO HWHTEJUIEKTa IS
MPUKIAAHBIX 33]1a4 U 33/1a4 TPOPECCUOHATILHOM €SI TEIbHOCTH;

- HaBBIKOM ONTUMU3ALIMU MOJIEIH IMyTeM oAOOpa MmapaMeTpoB;

- HABBIKOM HCIIOJIb30BaHUS CHEMATa3UPOBAHHBIX OMOMIIOTEK si3bika Python
JUIS @aHAJIM3a JaHHBIX U MAIIMHHOTO 00Y4eHMS;

- HaBBIKOM NPUMEHEHHS] HHCTPYMEHTOB pa3pabO0TKU MOJIETEH;

- HaBBIKOM cOOpa, TIOATOTOBKM M NpeoOpa3oBaHUs JaHHBIX IS
MOCJIEAYIOIETr0 O0YyUEHUs MOJIEIN HCKYCCTBEHHOIO MHTEJUIEKTA.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIMHBI (MOIYJIIA).

OO6miast TPyIOEMKOCTh JUCHMUIUIMHBI (MOayJis) coctaBisier 10 3.e. (360
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem guciuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJarmmxcss ¢ [ENarorMYeCKUMH  pabOTHHKaMu W (WIM)  JUIAMH,
MPUBJIEKAEMBIMHU K peau3aii 00pa3oBaTEIbHON MPOTPaMMBbI Ha MHBIX YCIIOBUSX,
TP MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KonmuectBo yacos
Tun y4eOHbIX 3aHATHI Beero Cemectp
Ne2 | Ne3
KonrakTHas paboTa Ipu NpoBeIeHHH YUeOHBIX 3aHITHI (BCero): 96 48 48
B tom uucne:
3aHATHSA JIEKITMOHHOTO THITA 32 16 16
3aHATUS CEMUHAPCKOTO THIA 64 32 32

3.3. O06bemM nuCHMIUIMHBI (MOAYJsl) B (opMe CaMOCTOATENbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYArOUIUXCS C




Mearorn4ecKuMy pPabOTHUKAMHU U (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K PeaTU3aIliu
oOpa3oBaTeNnpbHON MporpaMMbl HA HWHBIX YCIOBUSIX, MpPU MPOBEICHUU
IPOMEKYTOUYHOM aTTeCTallMK COCTaBIsAeT 264 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4eHnH 10 MHAUBUAYATFHOMY YIEOHOMY IIJIaHy, B TOM YHCIIC IPU
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUIUTHHBI (MOIYIISI) MOXKET OBITh PeaIn30BaH
MOJIHOCTBIO B (POpME CaMOCTOSITENTFHOM pabOThl 00yUaIOUINXCs, a TaKXe B hopMe
KOHTaKTHOM pabOThl 00y4YarONIUXCsl C MEJarornyecCKuMU pabOTHUKaMU U (WJIN)
JUIAMH, TIPUBIIEKAEMBIMH K peaiM3allii 00pa30oBaTeIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSX, TIPU MPOBEACHUHU MPOMEKYTOUYHOM aTTeCTallUU.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
n/m

1 BBeI[eHI/IC B HCKYCCTBCHHLIﬁ HHTCIJICKT.
PaccMarpuBaeMble BOIIPOCHL:

- HCTOPHSL UCKYCCTBEHHOTO MHTEIIIEKTA;

- TectT ThropuHra;

- cnabbIi ¥ cuibHBIN MU

- KJIaccH (UK METOJJOB HCKYCCTBEHHOTO MHTEIUIEKTa;
- obnmactu nmpumenenus UN.

2 |OKCHepTHBIE CHCTEMBI.

PaccmarpuBaemble BOIIPOCHL:

- CTPYKTYpa 3KCIIEPTHON CUCTEMBI;

- KHaCCI/ICbI/IKaHI/Iﬂ OKCIIEPTHBIX CUCTEM,

- HEOIIPE/IeIEHHOCTh 3HaHUH 1 KO3 (HUIMEHT TOBEPHS B IKCIIEPTHBIX CHCTEMAX;
- Tarbl pa3pabOTKK KCIIEPTHBIX CUCTEM.

3 | 9BOIIONMOHHOE MOJIEINPOBAHUE.
PaCCManI/IBaeMLIC BOIIPOCHI:

- FCHCTUYCCKHUC 1 3BOJTIOLNMOHHBIC aJITOPUTMBI;

- METOAbI CCJICKINUU B TCHECTUICCKUX AJITOPUTMAX;

- METOABI CKPEHIUBAHUSA B TCHETUYCCKUX aJITOPUTMaAX.

4 |BBeneHue B MalIMHHOE OOyUYEHUE.
PaccmarpuBaemblie BOIIPOCHL:

- OCHOBBI MAIIIMHHOTO 00yYCHHUS;

- KJIaccU(UKaIKs THIIOB CHCTEM MalIMHHOTO 00yJYeHUs;
- METO/IbI O0YYEHHS C YUUTEJIEM B 0e3 yUHUTes;

- OCHOBHBIE NTPOOJIEMBI MAIMHHOTO 00yYeHUS;

- npo0JieMa nepeoOyUeHNsI U HeJOOOYUEHUS;

- IPUMeEPHI 3a]1a4 MaIIMHHOTO 00Y4EHMS.

5 |Merobl mpeaoOpabOTKU JaHHBIX.
PaccmarpuBaemble BOIPOCHI:
- OIICHKA Ka4yeCTBA JAaHHBIX,

- aHANM3 U 0TOOP IPU3HAKOB,




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/1
- BUJBbI HpHSHaKOB;
- HOPMHPOBKA PU3HAKOB.
6 |MeTobl CHUKCHHS Pa3MEPHOCTH JaHHBIX.

PaccmarpuBaeMbie BOIPOCHI:

- METOJI IIABHBLIX KOMIIOHEHT;

- YYeT | 3aIll0JTHCHHE TPOITYCKOB;
- TIONCK aHOMaJINH;

- TATUCTUYECKUN aHAJIU3 JaHHBIX;
- oTOENMBAaHNE JAHHBIX.

MeTton onopHbIX BEKTOpoB SVM.
PaCCManI/IBaeMI:Ie BOIPOCHI:

- IMHEeWHas 1 HeJIMHEHHAas Knaccn(bnxauna;
- KJ'IaCCI/I(bI/IKaHI/I)I C MAT'KHUM 3a30pOM;

- BBIIBIIEHUE BHIOPOCOB.

JInnelinas perpeccus U JOTHUCTUYECKAS] PErPECCHs

PaccmarpuBaeMble BOIIPOCHL:

- METOJ HAUMEHBIIINX KBAJPaTOB;

- IPMHIMI MaKCUMHU3aLUH MaKCHMaIIbHOTO MPABIONIOT00HS;

- pa3oxeHHe OIIMOKY Ha cMelleHue U pa3opoc;

- TPaIuEHTHBIN CITYCK;

- METPHUKH, UCTIOJIb3YEMBIC B 3a[ja4aX PErpecCUr: CpeJHEKBaIpaTHdHas OIHOKa, CPeAHssI aOCONI0THAs
omuoka, K03 HUIUCHT AeTCPMUHAILINH.

Knaccudukanus u knacrepuzarus
PaccmarpuBaeMbie BOTIPOCHL:

- 3amaun ¥ QYyHKIHS Kiaccu(UKaII;

- TUHEWHAas pa3AeINMOCTb IPU3HAKOB,

- TEOMETPUYECKasl HHTEPIIPETAIHS OTCTYTIA;

- METPHUKH, HCITIOJIb3yEMbIC B 337[a4aX KIaCCU(PHUKAIIMU: BEPHOCTh, MATPHIIA OIIIMOOK, TOYHOCTD, MIOJIHOTA,
F-mepa, ROC-xpuBas, PR-kpuBas, miomans ROC-kpuBoif;
- 3a/1a4a KJIaCTePU3aIlii JTaHHbIX;

- 0030p aJIrOPUTMOB KJIACTCPHU3ALIHU;

- Anroput™ k-cpenHux;

- HepapXuvecKas KJIacTepu3arus;

- I3BIICYCHHUE MIPU3HAKOB U3 aJlTOPUTMOB KJIaCTEpU3aIliH.

10

JlepeBbst ¥ rpaJUeHTHBIN OYCTHHT.
PaccMarpuBaeMbie BOIIPOCHL:

- IEpEBbsI PELICHMUI;

- IPUHIUIIBI IOCTPOCHUS IEPEBA PELLIECHUN;

- IpUPOCT UHGOPMAIMK 1 SHTPOIIHS;

- IepeBbs TS 337144 PErPECCHU U KITaCCH(DHKAIINH;
- TpaJMeHTHBII OyCTHHT;

- OyCTHUHT JIepeBbEB;

- aJITOPUTMBI OYCTHHT,

- (DyHKIMH OTEPb.

11

AHann3 BpeMEHHBIX PSIOB.
PaccmarpuBaemble BOIPOCHI:

- AHAJIW3 TaHHBIX BPEMCHHBIX PAIOB;

- U3BJICUCHHE IPU3HAKOB M3 BPEMEHHOTO PSfa.

12

AHcamM011 MOTyIeH.
PaCCManI/IBaCMLIe BOIPOCHI:




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- aHCcaMOJIMpOBaHNE MOJICIIEH;

- Clly4alHBbI JIEC;

- O3ITHHT MOJIENICH;

- OIIMOKA MIPY UCTIOB30BaHUM O3ITHHTA;
- CTIKHHT MOJIETIeH;

- OJIEHIUHT MOJEIICH.

13

Beenenue B rirybokoe o0ydeHHe.

PaccMarpuBaeMbie BOIIPOCHL:

- CpaBHEHHUE TITy6OKOr0 O0YUCHHS M KIIACCHYCSCKHX MOAXOM0B K MAIIMHHOMY O0Y4CHHUIO;
- IIOBTOPHOE HCIIOJIb30BAHKE 3apanee 00yIeHHBIX CIOCB;

- riry0oKoe 00yueHHe ¢ OAKPEIIEHUEM.

14

Ornenka Moaenei.

PaccMarpuBaeMble BOIIPOCHL:

- METOJUKHU OIIEHKH MOJICIICH;

- HHCTPYMEHTH MOHUTOPUHTA PaOOTHI MOJIEIEH;
- HCTPYMEHTHI BU3yaJIH3aIiH PabOTHl MOJICITH.

15

Pa3BepThiBaHuE MOIEIIEH.
PaccMaTpuBaembie BOIPOCH:

- (opmaTsl MOICTICIH;

- XpaHUJuIIa MoJIeNel;

- moaxoa MLOps.

16

Hpouecc YIipaBJICHUS MMOJIHBIM [TUKJIIOM pa6OTBI C JaHHbIMH
PaccMaTpuBaembie BOIPOCH:
- konnermus ETL (Extract, Transform, Load).

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

o/

HanmenoBanme nmabopaTtopHbix paboT / KpaTKoe cojiepKaHue

Busyanuzanus nanasix B Matplotlib.
B pesynbrare BeIMOIHEHNUS Ta00PATOPHBIX PAabOT CTYACHT NMOMyYaeT HaBBIKH OTOOpaKeHUS JaHHBIX,

MOCTPOEHHUSI INHEHHBIX M TPEXMEPHBIX IPpa)IKOB, TOYEYHBIX JHarpaMM CpelICTBaMH OUOIHOTEKN

Matplotlib

Busyanu3anus nanssix B Plotly.
B pe3ynbTaTe BBIIOIHEHMS JTa00PATOPHBIX PAOOT CTYACHT MOJIy4YaeT HABBIKU OTOOPasKSHUS
WHTEPAaKTHBHBIX JaHHBIX, JHHAMHYECKUX TpauKoB cperacTBamu oudmmotexu Plotly

Busyanu3zanus ganHeix B Seaborn.
B pe3ynbTaTe BBINOIHEHUS JTa00OPATOPHBIX PAOOT CTYACHT MOJIy4aeT HABBIKU OTOOPaKSHUsI JaHHBIX U
BU3yaJU3aIH TApHBIX B3aMMOCBS3eH cpeacTBaMu OnbmuoTexu Seaborn.

AmHanus 1 orieHKa JaHHeIX B Pandas.
B pesynprarte BRIIOIHEHHUS Ta00PaTOPHBIX PA0OT CTYIEHT MTOMy4YaeT HABBIKM IIEPBUYHOTO aHATN3A,
00pabOoTKU M OIIEHKH JaHHBIX, MAHUITYTUPOBAHUS U COPTUPOBKH B Pandas

AHanmu3 ¥ olleHKa 1aHHbIX B NumPy.
B PE3YIbTATC BBINIOJIHCHUSA J'Ia60paT0pHI:IX pa60T CTYACHT NOJIYy4a€T HaBbIKU IIEPBUYHOI'O aHAINU34a,
00paboTKN ¥ OLICHKH JaHHBIX, pa0OTHI ¢ BEKTOpaMy 1 MatpuiiaMu B NumPy.




HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

AHanu3 U OlleHKa JaHHbBIX B SciPy.
B PE3YIbTATC BBINIOJIHCHUSA J'Ia60paTOpHI)IX pa60T CTYACHT MNOJIYy4a€T HaBbIKU ITEPBUYHOI'O aHAJIN34a,
00paboTKU 1 OLICHKH JaHHBIX, TOUCKa MUHUMYMOB 1 MaKCUMYMOB (QyHKIMH B SciPy.

3amaun perpeccuu u kinaccudukanuu B XGBoost

B pe3ysbTaTe BHIIONHEHUS Ta00PAaTOPHBIX PA0OT CTYIEHT MOTy4acT HABBIKU UCIOJIb30BAHNUS
rpagreHTHOTO OyCTHHTA B 3a/1a4ax perpeccuu cpenctBamu ondnmmorekn XGBoost, momy4yaet HaBBIKK
WCIIONIB30BaHU TPaJHEeHTHOTO OyCTHHTA B 33/1a4ax KiIacCHpuKanuu cpeactamu onbimmorekn X GBoost.

3anaun kinaccudpukanuu B XGBoost
B pe3ynprarte BRIIOIHEHUS Ta00PaTOPHBIX Pa0OT CTYIEHT MOTydaeT HaBBIKU MCIIOB30BAHM
rpaIMeHTHOTO OyCTHHra B 3a1a4ax Kiaccudukamu cpeacreamu oudmmnorekn XGBoost

3amaun perpeccuu B LightGBM
B pe3ynbTaTe BBIMOTHEHHS 1a00PATOPHBIX PaOOT CTYACHT MOIYYaeT HABBIKH HCIIOIb30BAHUS
rpaJMeHTHOro OyCTUHTA B 3a/1a4ax perpeccuu cpencrBamu oubnuoreku LightGBM

10

3amaum perpeccuu B CatBoost
B PE3YyIbTATC BBINIOJTHCHUSA na60paT0prIx pa60T CTYACHT NOJYy4aCT HaBbIKU UCIIOJIb30BAHUS
rpaIreHTHOTO OyCTHHTA B 3a/1a4ax perpeccuu cpencrsamu oudmmorekn CatBoost

11

3amaun knaccudukanuu B CatBoost
B pe3ynbraTe BHIMONHEHUS JTa00PaTOPHBIX pabOT CTYICHT MOJyYaeT HABBIKK HUCIIOIb30BaAHHUS
rpaJIMeHTHOro OycTHHra B 331a4ax kiaccudukamu cpencrsamu oudnuorexn CatBoost

12

3amaun kinaccuukanum U Kiacrepusanuu ¢ onbmmorekoi Scikit Learn

B pe3ynbTaTe BBIMTOIHEHHS Ta00PATOPHBIX pAOOT CTYICHT MOJTyYaeT HABBIKK IIEPBUYHOTO aHAIN3a,
00pabOoTKU ¥ OLICHKH JAaHHBIX, OCIEAYIONIEr0 00YUeH s MOJIEIH JUTS 3a/1a4 Ki1acCU(UKAIIMU CPEACTBAMU
oubmmoteku Scikit Learn, mepBudHOTrO aHamm3a, 00pabOTKA M OIICHKH JaHHBIX, MOCIECIYIOMIETO 00yIeHUS
MOJIENTN IS 33124 KIacTepru3anuu cpenctBamu oubmmorekn Scikit Lear.

13

3anmaun perpeccun ¢ oubnuorexoit Scikit Learn

B pesynpTarte BRINOIHEHHUS Ta60PaTOPHBIX PA0OT CTYIEHT MTOTy4YaeT HaBBIKM IIEPBUYHOTO aHAITN3A,
O6pa60TKI/I 1 OLICHKHU JaHHBIX, MOCICAYIOUICTO O6y‘IeHI/Iﬂ Mo€In IJId 3aJlad pErepCccruu CpeacTBaMu
oubnuorexu Scikit Learn

14

I'my6oxoe o6yuenue ¢ pperimBopkom PyTorch
B pesynbTaTe BBIIOIHEHHS TA0OPATOPHBIX paOOT CTYICHT ITOJIy4aeT HaBBIKM MCIIOJIB30BAHMS U OTIIAJIKU
METOOB TITYOOKOT0 00yUeHHs HCKYCCTBEHHOH HeHPOHHOH ceT cpencTBamu (peiiMmBopka PyTorch

15

I'my6oxoe ob6yuenue ¢ ¢pperimBopkoM TensorFlow
B pe3ynbTate BbINOIHEHHS 1a0OPAaTOPHBIX paOOT CTYICHT I0JIy4aeT HaBBIKU MCIIOJIb30BAHUS U OTIAIKU
METOJIOB TIyOOKOro 00y4YeHHUs! ICKYCCTBEHHOI HEHPOHHOI ceTu cpecTBamu GpeiimBopka TensorFlow

16

['mybGokoe obydenue ¢ ¢ppeiimBopkom Keras
B pe3ynbrare BeIMOTHEHHS Ta00PATOPHBIX PabOT CTYACHT MOJMyYaeT HABBIKKM MCIIOJIb30BAHUS U OTIAJAKH
METOOB TITYOOKOT0 00yUeHHs HCKYCCTBEHHOH HEHPOHHOH ceTH cpencTBamu ppeiimBopka Keras

[IpakTrueckue 3aHATHS

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

VYcTaHoBKa M HACTpoOWKa cpefibl pa3pabOTKH.
B xoze mpakTH9YecKuX 3aHATHI CTYACHTHI OCBEKAIOT HABBIKHM HCIIOIB30BaHUs cpesl pa3padboTku PyCharm
JUTS HAIMCAHUS, OTJIAKH | 3aITycKa MporpaMM Ha s3b1ke Python

OcHoBBI TporpaMMupOBaHus Ha si3bike Python.
B X0A€ NPAKTUICCKUX 3aHATHI CTYACHTBI HOBTOPAKOT OCHOBLBI IPOrpaMMHUPOBAHUS HA S3BIKE PythOl’l,
CHUHTAKCHC A3bIKa [IPOrpaMMHUpPOBaHNs, BCTPOCHHbBIC q)yHKHI/II/I, TUIIbI U CTPYKTYPHI JTaHHBIX.

YcraHoBKa U ncnoib3oBanue oubnuorexku Matplotlib

B X04€ MPAKTHYCCKUX 3aHATHH CTYACHTBI 3BHAKOMATCS C yCTaHOBKOﬁ BHCHIHHUX ITAKCTOB IIOCTABININKOB




TemaTuka NpakTUUYECKUX 3aHATUI/KPATKOE COlepKaHHe

OTKPBITOBOTO ¥ CBOOOJHO PacIpoCTPaHAEMOTI0 HCXOAHOTO KOJIa Ha JIOKAJIBHYIO MAIINHYy U HACTPOHKY
pa3BepHyTOro npuinoxenus. M3yuaror pynkumonan 6ubnmmorexu Matplotlib

YcTaHoBKa 1 HCTIOB30BaHKue Onbroreku Plotly

B X04€ NPAKTUICCKUX 3aHATUN CTYACHTBI 3BHAKOMATCA C YCTaHOBKOﬁ BHCIIHUX ITAKETOB IIOCTAaBIINKOB
OTKPBITOBOT'O U CBO60,HHO pacopoCcTpaHdeMOro HCXO0AHOro KoJa Ha JIOKaJIbHYIO MalllUHY U HaCTpOﬁKy
pa3BepHyTOTO MpHiIokeHus. M3ydaror ¢pyakunonan 6ubmmnorexu Plotly

YcraHoBKa U UCIIOJIB30BaHUE OMOIIMoTeEKH Seaborn

B xXonae HpaKTI/I‘IeCKI/IX 3aHﬂTPII>i CTy,Z[eHTBI 3HAKOMIATCS C YCTaHOBKOﬁ BHCITHUX ITAKETOB ITOCTABIINKOB
OTKPBITOBOTO M CBOOOTHO PACIPOCTPAHAEMOT0 NCXOTHOTO KO/Ia Ha JOKAIBHYIO MAIIMHYy U HACTPOUKY
pa3BepHYTOro MpuioxeHus. M3ydart ¢pyHkimonan oudanoreku Seaborn

YcTaHoBKa U ucrnoib3oBanue 6udnanorexku Pandas

B x0/ie TPaKTHYECKUX 3aHATHIA CTYACHTHI 3HAKOMSITCSI ¢ YCTAHOBKON BHEIIHUX MAKETOB MTOCTABIINKOB
OTKPBITOBOTO U CBOOOHO PaCpOCTPAHASMOT0 HCXOAHOTO KOJIa Ha JIOKAJIbHYIO MAIIMHY U HACTPOUKY
pa3BepHYTOro MpHiIoKeHus. M3ydarot ¢pyHkmmonan oudmrmorexu Pandas

YcraHoBKa 1 ucnoibp3oBanue Oudmuorekn NumPy

B xo/ie MpakTUYECKHUX 3aHSATHUIH CTYICHTHI 3HAKOMSTCS C YCTAHOBKOM BHEIIHUX MAKETOB MOCTABIHMKOB
OTKPBITOBOT'O U CBOOOJIHO PacIpOCTPaHIEMOro HCXOIHOTO KO/ Ha JIOKAIbHYIO MAIIHHY U HACTPOMKY
pa3BepHYTOro MpuioxeHus. M3ydart ¢hyHkimonan oudarnoreku NumPy

VYcTaHoBKa U HCHOIb30BaHKE Oubnuoreku SciPy

B xo/e MpakTHUEeCKHUX 3aHATHH CTYICHTHI 3HAKOMSITCSI C YCTAHOBKOH BHEIIHNX MTAKETOB TOCTABIIHKOB
OTKPBITOBOT'O M CBOOO/JHO PACIPOCTPAHIEMOr0 HCXOJHOTO KO/ Ha JIOKAJIBHYIO MAIIMHY U HACTPOHKY
pa3BepHyTOTO MpHUiokeHus. M3ydarot pyHkmonan 6udamoteku SciPy

VYcraHoBKa U Mcnojib3oBaHue Onbanoreku XGBoost

B xo0/1e MPaKkTUYECKHUX 3aHATUH CTYICHTHI 3HAKOMSTCS C YCTAHOBKOW BHEUIHUX MAKETOB MOCTABIIUKOB
OTKPBITOBOT'O U CBOOOJTHO PACIPOCTPAHIEMOr0 HCXOIHOTO KO/Ia Ha JIOKAJbHYI0 MAIIMHY U HACTPOUKY
pa3BepHyTOTO NpuioxeHus. M3yuatot ¢pynkiuonan oudmmorexku XGBoost

10

VYcraHoBka 1 ucnoib3oBanue oudnuorexku LightGBM

B X0/ie IPaKkTHYECKUX 3aHATUIl CTYACHTHI 3HAKOMSTCS C YCTAHOBKOW BHEIIHHX [TAKETOB MOCTABIIHKOB
OTKPBITOBOT'O M CBOOO/IHO PACHPOCTPAHIEMOr0 HCXOJHOTO KO/Ia Ha JIOKAJIBHYIO MAIIMHY U HACTPOHKY
pa3BepHyTOrO MpHiIoxkeHus. M3ydaror pyakumnonan 6udmnorekn Light GBM

11

VcranoBka u ucrnoiab3oBanue 6ndanoreku CatBoost

B xo0/1e MpakTUYECKHUX 3aHSATUH CTYICHTHI 3HAKOMSTCS C YCTAHOBKOM BHEIIHUX MAKETOB MOCTABIHMKOB
OTKPBITOBOT'O U CBOOOJIHO PACIIPOCTPAHIEMOr0 HCXOHOTO KO/Ia Ha JIOKAJbHYI0 MAIIMHY U HACTPOUKY
pa3BepHyTOTO NpuioxeHus. M3yyatot ¢pynkimonan oudmmotexu CatBoost

12

YcranoBka u ucnonb3oBanue o6udmuoreku Scikit Learn

B X0/1e TPaKTHYECKUX 3aHATHIA CTYACHTHI 3HAKOMSITCSI C YCTAHOBKOW BHEITHUX MAKETOB MTOCTABIIIHKOB
OTKPBITOBOTO U CBOOOIHO PACIPOCTPAHAEMOT0 HCXOMHOTO KO/ Ha JIOKAIBHYIO MAIIHHY U HACTPOUKY
pa3BepHyTOTrO MpHioxeHus. M3yqaror pyakmmonan oudmmorexu Scikit Learn

13

VYcranoBka Jupyter Notebook

B X0A€ NPAKTUICCKUX 3aHATHI CTYACHTBI 3BHAKOMSATCA C YCTaHOBKOﬁ BHCIIHUX ITAKETOB IIOCTAaBIINKOB
OTKPBITOBOT'O U CBO60)IHO pacopoCcTpaHdaeMOro HCXO0AHOro KoJa Ha JIOKaJIbHYO MAallIUHY U HaCTpOﬁKy
Pa3BEpPHYTOI0 MPUIIOKEHUS

14

YcranoBka ¢peiimBopka PyTorch

B X04€ MPAKTHYCCKUX 3aHATHH CTYACHTBI 3BHAKOMATCS C yCTaHOBKOﬁ BHCHIHHUX ITAKCTOB IIOCTABINNKOB
OTKPBITOBOTO M CBOOOTHO PACIPOCTPAHAEMOTO UCXOJHOTO KOA Ha JIOKAJbHYIO MALTHHY W HACTPOHKY
Pa3BEPHYTOIO MPUITOKCHUA

15

VYcranoBka ¢peitmBopka TensorFlow
B X0A€ NPAKTUICCKUX 3aHSATHI CTYACHTBI 3BHAKOMSATCA C YCTaHOBKOﬁ BHCIIHUX ITAaKETOB IIOCTAaBIINMKOB




/ TemaTuka NpakTUUYECKUX 3aHATUI/KPATKOE COlepKaHHe
n/n

OTKPBITOBOTO M CBOOOTHO PAaCIpOCTPAHAEMOTO UCXOJHOTO KO/Ia Ha JIOKANBHYIO MAITHHY H HACTPOHKY
Pa3BEpHYTOTO MPUIOKEHUS

16 |YcranoBka ¢peiimBopka Keras

B X04€ NPAKTUICCKUX 3aHATUN CTYACHTBI 3BHAKOMATCA C ycTaHOBKOfI BHCIIHUX ITAKETOB IIOCTAaBIINKOB

OTKPBITOBOT'O U CBO60,HHO pacopoCcTpaHdeMOro HCXO0AHOro KoJa Ha JIOKaJIbHYIO MalllUHY U HaCTpOfIKy

Pa3sBEpPHYTOTO MPIIOKEHUS

4.3. CamocrosiTenbHas padoTa 00y4aromuxcs.

Ne .
Bun camocrositenbHOR paboTh
n/n
1 |M3y4eHne pekoMeHOBAHHOM JIUTEPATYPHI.
2 |llogroroBka K JJaOOPaTOPHBIM M MPAKTHYECKUM 3aHATHUSIM.
3 | IloaroroBka K MpOMEXYTOYHOH aTTEeCTALNH.
4 | IloaroToBka K TEKyLieMy KOHTPOJIIO.

5. llepeyeHb wW3MaHUN, KOTOPBIE PEKOMEHIYETCS HCIIOJIb30BaTh IIPH
OCBOCHUHU JUCHUILUIMHBI (MOIYJIA).
Ne
n/m
1 Kemnexep, 1I. Hayka o mannbix: 6a3oBbiii Kype | https://znanium.ru/catalog/product/1221800
/ Ilaxon Kennexep, bpennan Tupau ; nep. ¢ (mata obpamenmst: 09.04.2025)

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

bubnuorpaduueckoe onucanue MecTo gocrymna

AJIEKTPOHHBIN
2 | Auapomnoga, O. 0. MckyccTBeHHBIH https://e.lanbook.com/book/462479 (nata
MHTEJUIEKT M S3BIK IPOrPaMMUPOBAHUS obpawenust: 09.04.2025)

Python : yue6noe noco6ue / O. IO.
Anpnponosa, U. U. Bacunbeesa, H. A.
I'mesgunoBa. — Enen : EI'Y um. .A.
bynwnna, 2024. — 106 c¢. — ISBN 978-5-
00151-413-8. — TekcT : 2IEKTPOHHBIN

3 Maxkkunny, Y. Python u ananus nanusix / VY. https://e.lanbook.com/book/131721 (nara
MaKK1HHY ; IEPEBOJI C AHTIIMICKOTO A. A. obpamenmst: 09.04.2025)

CnunkuHa. — 2-0€ U3/, UCTIP. U JIOT. —
Mocksa : JIMK Ilpecc, 2020. — 540 c. —
ISBN 978-5-97060-590-5. — Texkcr :
AJIEKTPOHHBIN

4 | Ma, K. TpexmepHoe TiTy00KOe 00ydICHHE Ha https://e.lanbook.com/book/455303 (nata
Python : pykoBozactso / K. Ma, B. Xerne, JI. | oopamenns: 09.04.2025)

Wonsan ; mepesos ¢ anrmiickoro A. B.
JlorynoBa. — Mocksa : JIMK Ilpecc, 2023.




— 226 ¢. — ISBN 978-5-93700-202-0. —
Tekcr : 37eKTpOHHBIN

5 Murtsikos, E. C. MckyccTBeHHbIM nHTE/UIEKT U | https://e.lanbook.com/book/450827 (nara
MaluHHOE 00ydeHue : yuebHoe mocobue s | oOpamenus: 09.04.2025)

By30B / E. C. Mutskos, A. I'. llImenesa, A. U.
Jlagpiauna. — Cankr-IlerepOypr : Jlans, 2025.
— 252 ¢.— ISBN 978-5-507-51465-6. —
Tekcr : 27eKTpOHHBIN

6 | Fadapos, ®. M. Heiiponnsie cetu B PyTorch : | https://znanium.ru/catalog/product/2173433
yuebHoe mocobue / ®. M. 'adapos, A. ©. (nara obpamenus: 09.04.2025)
I'mnem3sHoB. - Kazans : Kazanckuii

benepanbHplii yHEBEpCHUTET, 2024. - 106 c. -
TeKCT : ANeKTPOHHBIN

7 AnTonmno, J[. bubnmoreka Keras — https://e.lanbook.com/book/111438 (nara
MHCTPYMEHT ITyGOKOr0 00y4EeHHSI. obpamenus: 09.04.2025)

Peanuzanust HEMPOHHBIX CETEN C TOMOLIBIO
ouoimotex Theano u TensorFlow / 1.
AnTonumo, I1. Cymxur ; nepesog ¢
anrmiickoro A. A. CaruakuH. — Mockaa :
JIMK TIlpecc, 2018. — 294 ¢. — ISBN 978-5-
97060-573-8. — TekcT : 2IEKTPOHHBIH

8 IToTromaxun, B. B. PomanTuka https://e.lanbook.com/book/93578 (mara
MCKYCCTBEHHOTO HHTeIIeKTa / B. B. obpamenmst: 09.04.2025)

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

Tekcr : 27IeKTpOHHBIN

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBICE MOTYT HCIOJIb30BAThCS IPHU
OCBOCHHH TUCUUTIITUHBI (MOTYJIS).

DOnexkTpoHHO-0MOIMOoTeYHass cucteMa HayyHo-TexHU4YeckoW OuOIHOTeKH
PYT(MUNUT) (http://library.miit.ru/)

DIIeKTPOHHO-0MOIMOTeYHAS cucTema U31aTeIbCTBA «JIanby»
(http://e.lanbook.com/)

DIeKTpOHHO-0MOMoTeyHas cuctema ibooks.ru (http://ibooks.ru/)

7. llepedyeHb  JMIEH3UOHHOTO U  CBOOOJHO  PacHpoCTPaHSIEMOIo
IpPOrpaMMHOr0 00€cleyeHus, B TOM YHCIE OTEYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHMSI TUCIIUTTUHBI (MOYJIs).

[TpuknagHOE MporpaMMHOE OOecTieueHre
Bbpayzep Microsoft Internet Explorer unu ero anajioru
[Taket oucubx mporpamm Microsoft Office unu ero ananoru



Cpena pazpabdotku PyCharm Community Edition

8. Omnucanue MaTepUaqIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJICHHUSI 00pa30BaTEIBLHOTO Mpoliecca MO AUCIUILTUHE (MOIYIIIO).

Y4eOHbple ayTuTOpPUHU ISl TPOBEACHUS Y4E€OHBIX 3aHSATHI, OCHAIICHHBIC
KOMITBIOTEPHON TEXHUKOW ¥ HA0OpaMH JIEMOHCTPAILIMOHHOTO 000PY/I0BaHUS.

I[JI?I IMPAKTHYCCKUX 3aHATUN — HaJIA4ue IICPCOHAJIBHBIX KOMIIBIOTCPOB
BBIYHCIIMTCIIBHOT'O KJIaccCa.

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3ayeT BO 2 ceMmecTpe.
DK3aMeH B 3 ceMecTpe.

10. OueHOUHBIE MAaTEpHUAIIBI.

OLeHOYHbIE MATEPHUAIIBI, TPUMEHSIEMBIE TIPU NPOBEICHUMN ITPOMEKYTOUYHOU

aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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