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AHHOTANMA
JluciuIuinHa COCTOUT U3 ABYX MOMAYJIEH:
Monyns 1. OcHoBbl iporpamMmMupoBanust Ha Python
Monynb 2. OCHOBBI MAIIUHHOTO 00yYEHHUS

[To uroram oOy4enust oOyuarommiicsi OyJeT crocoOeH GopMaIn30BaTh U AITOPUTMU3UPOBATH MMOCTABICHHYIO
3ajavy, HamMcarh NPOTPAMMHBIA KO C HCIOJB30BAaHHUEM SI3BIKOB IPOTPaMMHPOBaHHUS, O(QOPMHUTH KO B
COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMHU.

1. lean u 3apa4un

]_le.]'lb JAUCHUIIINHBI

- COBEPLICHCTBOBAaHME KOMIIETCHILMH CTYJEHTOB B OOJIACTH peIleHHs NpOo(ecCHOHANBHBIX 3a7ad IO
MAaIIMHHOMY U TIIyOOKOMY O0OY4€HHIO.

3agaum AUCHUTLUTHHBI
- copmMHupOBaTh YMEHHE HCIOIB30BaTh 0A30BBIC THITBI M KOHCTPYKIWHU S3bIKA MPOTPAMMHPOBAHHS
Python;
- chopmupoBaTh yMeHHE paboTaTh CO CTaHAAPTHBIMH CTPYKTypamMH IaHHBIX B Python, mmcars
¢ynknuu Ha Python, mpuMeHsTh (QyHKIMOHAJIbHBIE OCOOEHHOCTH s3biKa, paborarh ¢ (aiimamu ¢
noMOMIbIo si3bIka Python;

- c(hopMHUpOBATh YMCHHE MPUMCHATH MEXaHW3MbI HACJICAOBAHMS, CO37aBaTh KJIACCHI M PabOTaTh C
HUMH, 00pabaThIBaTh UCKITIOUCHUS;

- chopMHpOBaTH YMEHHE HCKaTh W HWCHPAaBISITH OMMOKA B mporpamme Ha Python, TectmpoBath
nporpammbl Ha Python;

- chopmupoBaTh yMEHHE NHCaTh MHOTOIIOTOYHBIM Kox Ha Python, mmcarb acHHXpOHHBIH KOI Ha
Python, paGotarh ¢ ceTho, CO31aTh CBOE CEPBEPHOE CETEBOE MPUIIOKEHHUE;

- chopMupoBaTh yMeHHUE MONIL30BaThCsl OubmuoTekamu Python aiist paboThI ¢ TaHHBIMUY;

- cOopMHPOBATh YMEHHUE PEIIaTh ONTUMU3ALMOHHBIE 33/1a4K ¢ roMolnsio Python;

- c(OopMHPOBATH YMEHUE UCIIOIB30BATh MaTeMaTHYECKUI anmnapar Juis paboThl ¢ JaHHBIMU;

- c(OopMHPOBATh HABBIKH TIOCTPOCHHUS MTPEACKA3BIBAIOIINX MOJIEIICH;

- c(OpMHPOBATH YMEHUE OLICHUBATH KAYECTBO MIOCTPOCHHBIX MOJEIICH;

- copMHPOBATh YMEHUE IPUMEHITh HHCTPYMEHTHI Python 1u1st perenus 3a1a4 ManiMHHOTO 00y YeHHS.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kon 1 HauMeHOBaHHME KOMIIETEHIINH NHIuKaTOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKH TIO
pelleHre MOCTaBIeHHOH 3a/1a4, IPOBECTU HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI, TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

(hU3MKO-MaTeMaTHIeCKUX HAyK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHH

3. [lepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHUS MO JUCHUTLIHHE (MOTYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:




YMETB:

YCIIOBUS IPUMEHEHHS! JINHEWHBIX MOZICIICH;

OCHOBHBI€ TIOIXO/IbI IPAAMEHTHON ONTHMHU3AINH;

(opMaTbHY0 IOCTAHOBKY 337[a4i MAlIMHHOTO OOYYEHUS C YUHUTEIIEM;
(hopMallbHYIO TOCTAHOBKY 32124 JINHEHHOM KJIaCCU(HUKAIINY;
OCHOBHBIC aQpXHUTEKTYPBI;

OCHOBHBIC TIOHSTHS TUHEHHOW aireOpsl;

OCHOBHBIC TIOHSTHSI TEOPUH BEPOSITHOCTEIA;

OCHOBHBIE HEJIMHEHHbIE (DYHKIINH aKTHBAIUH;

crienu(uYecKre CBOMCTBA IEPEBhEB;

(hopMallbHYIO TOCTAHOBKY 3a/1a4u 00pa0O0TKH €CTECTBEHHOTO S3bIKA;
untepdeiic SK-learn;

OCHOBHBIE TEXHUKHU PETYJISIpU3alnH B IITyOOKOM 00y4YeHHUH;
nonsatus Padding, Strides, Pooling;

OCHOBHBI€ TIOHSTHS MAIIMHHOTO 00y4eHUS;

HauBHBIN baliecoBckuii kinaccudukaTop;

JIMHEHHbIE MOAETIHN MAIIMHHOTO 00yYeHus;

Kakue (QyHKIUH MOTeph MPUMEHUMBI TS 3a/1a4¥ KIIacCU(pUKALIUH;
TeopeMy baiieca;

Teopemy I 'aycca-Mapkosa;

Teopemy DkapTa-Sura;

MPUHIIMITBI OPTaHU3ALUH KOAA;

MOHATHUS KOJUIEKIUi 1 pyHknui B Python;

Ha3HaueHUe (DYHKIUHA B A3bIKaX MPOTrPaMMHUPOBAHHS;

ceTeBble TEPMHUHBI (COKETHI, KIIUEHT, CEpBEp);

0a30BbIe TUIBI U KOHCTPYKIHK Python;

POTb KOJUTEKIMK ¥ QYHKIUH B TporpaMmupoBannu Ha Python;
NPUHIMI pabOThI KIIMEHT-CEPBEPHON apXUTEKTYPHI;

MOHATHA KJIaccoB ¥ 00bKTOB B Python, moHMMaeT Mx B3aMMOCBSI3b;
TIOHSITHE HACIICAOBAHNUS;

MEXaHN3MBbl HACJIEAOBaHUS U €0 Poiib B IIporpaMmupoBanuu Ha Python;
6ubnuorexu Python nist 06paboTku JaHHBIX;

[7I€ HAXOQUTCS KaTajaor OMOINOTEK;

TIOHSITHS TECTUPOBAHUS U OTJIAJIKH;

CIOCOOBI CHHXPOHHU3ALUH [TOTOKOB;

0co0eHHOCTH PabOTHI ¢ OOATBHEIM TLTI030M GIL;

HECKOJIBKO BCTPOCHHBIX (PYHKIHH si3b1ka Python;

MOHSITHE 0COOBIX METOJIOB KJIACCOB;

POIH 0CcOOBIX KITACCOB B ITpOrpaMMUpoBanuu Ha Python;
TPUHIMI paOOThl ACHHXPOHHOTO B3aUMOACHCTBHS;

0COO0CHHOCTH 00BEKTHO-OpPUEHTHPOBaHHOM Mojienu B Python;
MeXaHU3M (POPMHUPOBAHHS UCKITIOUCHHIA;

KOHCTPYKLUH s13bIKa Python 111 co3nanust moTOKOB;

pPUMEPBI ACHHXPOHHOTO POTrPaMMHPOBAHHUS;

MpUHIUT paboThl cuctemsl Git;

MOHSITHS TPOLIECCOB U IMOTOKOB,



— BBINOJHATH IPAKTUUECKUE 3aJa4H U IPOEKTHI B KOMAH/IE;
— pemarb 3a7a4u KJIacCU(PHUKALNN U PETPECCHU METOIOM OIDKANIINX COCENEeH;

— HaxOJUTh MPOU3BOJHYIO (PYHKIINH, SKCTPEMYMBI U BBITYKJIOCTH (QDYHKIMH, TPAUEHT;

— TIPOW3BOIHMTH ONTHMHU3AIMIO IAAKHX (PYHKIUH U YCIOBHYIO ONTUMH3AIINIO;

- yIydIlaTh KadecTBO IIPEICKa3aHWN C IIOMOIIbI0 OCHOBHBIX U IPOJIBUHYTBIX TEXHHUK
aHCaMOJIMPOBAHUS;

— HaxXOJHUTh BEPOSATHOCTH U YCIOBHYIO BEPOSTHOCTH;

— OLCHMBATh Ka4€CTBO MOJCIH ISl PEIICHHUS 3a/1a9H KiIacCU(PUKALINY;

— BBINOJNHATH 0a30BbIE ONEPAIMU C BEKTOPAMH U MaTPHUIIAMU;

— pemiarh 33/1a4u JTMHEHHOHN perpeccuu;

— TPOU3BOIUTH MaTpu4HOE paznoxenue SVD;

— pemiarb 3313241 OMHAPHOHN U MYJIBTHKIIACCOBOM KIIaCCU(UKAIINY;

— CTpPOUTH MOJIENb ¢ perynsipusanueii B PyTorch;

— paboTtaTh ¢ BEKTOpaMH M MaTpHLIAMH C TOMOIIbI0 NumPy;

— CHWXKaTh Pa3MEPHOCTh MPU3HAKOBOTO IPOCTPAHCTBA;

—  OILICHWBATH MOJIBBIOOPKY C MOMOIIBI0 KPUTEPHS MHUCKIACCH()UKAIIMN, SHTPOIIMHHOTO KPUTEPHS H
Kpurtepus KuHHY;

— TnpenoOpadaThIBaTh TEKCTOBBIC JaAHHBIC M U3BJICKATh U3 HUX PU3HAKH;

— 3arpy’karb JaHHbIE ¢ moMoursio Pandas;

— peanuzoBsiBaTh ML-pipeline;

— CTPOHUTH JIEPEBO PEILLICHMIA;

— OIIEHUBATh 3HAYUMOCThH IMPU3HAKOB C TIOMOINEI0 moaxoa0B Information gain, LIME, Shap;

— pelaTh IpaKTHYECKHE 33/1a4u ¢ IOMOIIIbI0 HauBHOTO baiiecoBckoro kimaccupukaropa;

— TIPOW3BOJMTH HAYYHBIC BBIYHUCIICHUS C IIOMOIIBI0 SciPy;

— cTpouts rpaduku ¢ Matplotlib;

— peanu30BBIBATh JOIMCTUUEUKYIO perpeccuto ¢ nomoibio PyTorch;

— peaTh 33a4u KJIACCU(UKAIUU U PErPECCHH C IOMOIIIBIO PEIAIONINX IePEBbEB;

— Ppeanu30BBIBAThH IPAAMEHTHBIN OyCcTHHT ¢ omolnkio CatBoost;

— OIIMCBIBATH JIMHEWHBIC ¥ HEITMHEIHBIC 3aBUCUMOCTH C IIOMOILBIO HEUPOCETEH;

— CTpOUTH IpocTeiyro HelipoceTs Ha PyTorch;

— CTPOUTH PEKyPPEHTHYIO HEHPOHHYIO CETh;

— 0opoThCs ¢ MPOOIEeMOIl 3aTyXarOIUXCS TPAIUEHTOB U MTPOOJIEMOH B3PBIBAIOIINXCS TPAJANCHTOB;

— TPHUMEHSTH CBEPTOUHBIE CIIOH JUIsI 00pa0OTKU N300PaKEHHIA;

— pemiath 331a4u KJIaCCH(MKAIMU B PETPECCHU C TOMOIIBIO TPAIMEHTHOTO OyCTHHTa;

— crpoutb Monenu ¢ nomouisio LSTM u GRU;

— 0opoThCs ¢ mepeoOydeHneM HEUPOCETH C MTOMOILBIO PETYIAPU3ALIH;

— CTpOUTH MH(POPMATUBHBIE BEKTOPHBIE MPEICTABICHUS CIIOB;

— HCIIOJb30BaTh 0A30BbIC TUITBI U KOHCTPYKIMK Python st HanmMcaHus MPOCTHIX MTPOTPAMM;

— COIOCTaBHUTH U BEIOpaTh HEOOXOAUMYIO CTPYKTYPY JaHHBIX Ul KOHKPETHOM MPAaKTHYECKOH 3a1aun;
— COCTaBHTb HEPAPXUIO KJIACCOB M OMUCATh X METOJBI JUISI KOHKPETHOHM NMPAKTUYECKOH 3a/1a4H;

— BBLACTATH B 33/1a4€ HA €CTECTBEHHOM $3bIKE HEOOXOAUMOCTh IPUMEHEHUSI MHOTOIIOTOUYHOCTH;

— BBLACTATH B 3a/lau€ Ha €CTECTBEHHOM SI3bIKE HEOOXOIMMOCTh MPUMEHEHHS 0a30BBIX KOHCTPYKLUI
A3bIKa;

—  ONpeneNuTh W CIPOCKTHPOBAaTh HEOOXOOUMBIE KIIACCHI M METOIbl KJIACCOB JJISi KOHKPETHON
MpeIMETHOM 001acTH;

— C€O03IaTh MIPOrpamMMy, HCIIOJIb3YIOIIYI0 HECKOJIBKO TIOTOKOB, AJISi KOHKPETHOM MPAaKTUIECKOH 3a/1a4u;
— HammcaTh NpocToi kof Ha Python;

— HamnmcaTth coOCTBeHHYIO (PYHKUHMIO Ha si3bike Python;

— HCIIOJIb30BaTh MarMyeCcKHe METObI B HAMMCAaHUU COOCTBEHHBIX porpamm Ha Python;

— TIHCcaTh MHOTOIIOTOYHBIX Kox Ha Python;

CO37I1aTh MPOTPaMMy I10 OIMCAHUIO 33Ja4H HAa €CTECTBEHHOM SI3bIKE C MCIIOJIb30BAHUEM KOJUICKIMH
s3pika Python;

— HCIIOJIb30BaTh KOHCTPYKIMHU TS TeHepaluy UCKIItoueHni Ha Python;

— ycraHoBHUTbH uHTenperarop Python cebe Ha kommbloTED;

— yCTaHOBHTH cpefy pa3paborku PyCharm;

— YUTaTh W 3alMCHIBATh JaHHbBIC U3 (aiiia;

— ycCTaHaBJIMBaTh BHeUTHHE OnOnmoreku B Python;

— wucnoab3oBark Git 171 OTCISKUBAHUS HCTOPUU U3MEHEHUI BEpPCHil Koza;

— mpotecTupoBarh ko Ha Python;

— BPYYHYIO CO3/1aBaTh HJIM yCTAHABIMBATh OMOIHMOTEKH;

— TpoaHaTu3upoBarh Ko Ha Python u ucnpaBuTh OMIMOKHK B MpOrpaMme;

— HCHOJB30BaTh BO3MOXHOCTH OMOIMOTEKH asyncio Ajsl peann3aluy aCHHXPOHHOCTH;

— HCIIOJIb30BaTh KOJUIEKIUH U (QyHKIIMY JUIS HanucaHus nporpamm Ha Python;



BIIAJICTh!
- CTaHJAPTHBIMU CTPYKTYpaMH JaHHbIX B Python, ymenunem mucare ¢yHkimu Ha Python, nmpumensTs
(dyHKIIMOHATILHBIE 0COOEHHOCTH $I3bIKa, padOTaTh ¢ QaiiyiaMu ¢ TOMOIIbIO s3bika Python;
- MEXaHW3MaMH1 HACJICAOBaHMUs, CO3/IaBaTh KJIACCHI M paboTaTh C HUMH, 00padaThIBaTh NCKIIIOYCHHUS;
- HaBBIKAMM BBIOOPA MOIXOSIIETO METO/Ia ONTUMH3ALNH [Tl KOHKPETHOH 3a1a4u;
- HaBbIKaMH TpHMeHeHus1 OmOmmorekn Python s mocTpoeHHs Mopenw JHHEHHOHN perpeccuw,
peLIaoNX JepeBbEB U KOMIIO3UIMNA aJrOPUTMOB, Ul O00y4YeHHS METPUYECKHX alropuTMoB, SVM,
0alieCOBCKUX MOZEIEH.

4. Conep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 OcHoBbI IporpammupoBanus Ha Python 30 30 75
2 OCHOBBI MAIIMHHOTO O0YY€HUS 30 45 60
Hroro yacos 60 75 135
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 270 gac., 6 3ad.en.

4.2. Cogpep:kaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennutit)
1. OcHoBbI mporpammupoBanus Ha Python

1. BBeaenue B nporpamMmMupoBanue Ha Python:
Jlexnnsa

BBonHoe BHIIEO K KypCy

Beenenue B nporpammupoBanue Ha Python

O s3pixe Python

Ycranoska unrteprperaropa Python na Windows
Ycranoska unteprperaropa Python Ha Linux
Pa6ora B IDE PyCharm. [lepBas nporpamma
Beenenue B Python

BBox 1 BBIBOI JaHHBIX

[Ipumeps! npocTeNINX IporpaMm

Wroru 3anarug

[Ipaktuyeckas pabora

Brimonnenue 3ananuil Ha IPOrpaMMUPOBAHHE MO TEME JICKIUH
CamocrostenbHast pabota

CamocTosiTeIbHOE BBIMOJIHEHUE 33/1aHUH 110 TeME JICKLIUHU, U3yYeHHE OTIOTHUTEIbHBIX MaTepUaIoB,
TECTUPOBaHUE

2. Tunsl nanHbIx. KoHCTpYyKINHU S3BIKA:

Jlexnus

Bsognoe Buzeo

UYucnoBble TUIIBI, OLIEPALIUH




CTpOKOBBIl THIT JAHHBIX
Jlornueckuy TUN JaHHBIX
YcnoBHBIN orrepaTop
Wnctpyxknus if-elif-else
Huxa while

Huxoa for

Omneparop continue
Oneparop break
[IpakTuyeckas pabora
BrinonHenue 3aganuii Ha IPOrpaMMHUPOBAHUE MO TEME JICKIHU
CamocrositensHast pabota

CaMOCTOATENIbHOE BBITIOIHECHUE 3aJIaHUM 110 TeMe JICKIIUH, U3YyYCHUEC OOMOJIHUTCIIbHBIX MAaTCPUAJOB,
TCCTUPOBAHUC

3. Konmnekmuu:

Jlekus

[ToHsiTHE CTPYKTYPBI JAHHBIX

MHoxkecTBa

Wnpexcauus crpoku (mpsiMasi, oOpaTHast)

Crpoxka, cpe3bl CTPOK

Crucku

Cpe3bl CITUCKOB

Koprexu

CrnoBapu

[MpakTrueckas padoTa

BrinonHenue 3a1anuii Ha MPOrpaMMHUPOBAHUE IO TEME JICKIHH
CamocrostenbHast paborta

CamoCTOsITebHOE BBINOJHEHUE 3a/IaHHI 110 TeME JICKIMU, H3y4YEeHHE JONOTHUTEIbHBIX MaTepUAIIOB,
TECTUPOBaHHE

4. Oynknuu. Pabora ¢ daiinamu:

Jlexnus

Nmennsie pynkun, nacTpykims def

@Oynxuun, ApryMeHTsl GyHKIHN

JIsasmOna-byHkms

@yHKIHS KaK apryMeHT. JlekopaTopsl

Uckmrouenust B python. Koncrpyxkius try — except

Pabora ¢ ¢daiinmamu: urenue u3 daiina

Pabora c ¢aiimamu: 3anvice B ¢aiin

[IpaBuna 3amucu kona, PEP8

[IpakTuyeckas pabora

BrinonHenue 3aganuii Ha IPOrpaMMHUPOBAHHUE MO TEME JICKIHU
CamocrositensHast pabota

CaMOCTOATENbHOE BBITIOJIHCHUE 3aJIaHUM 110 TeMe JICKIIMH, U3YyYCHUEC NOMOJIHUTCIIbHBIX MAaTCPUAJIOB,
TCCTUPOBAHUC

5. Kiaccel 1 0OBEKTHI:

Jlexmus

Brenenve B 00beKTHO-OpUEHTHPOBAHHOE IPOTPAMMHUPOBAHUE
Kitacchl 1 9K3eMILTApBI KIIACCOB

MeTtonabl

[Ipumep Ha Ki1acchl (MHKANCYIALKS, TOIUMOPHU3M)
[IpakTuueckas pabora

Brimonnenue 3aaHuii Ha TPOrpaMMHUPOBAHKE 110 TEME JICKIIUN
CamocrostensHas pabora

CaMocToaTens,HOE BHIMIOTHCHHUE 3aaHHIA 110 TeMe JISKIIUN, U3YYCHHUE TOTIOTHUTEILHBIX MaTEPHAJIOB,
TECTUPOBAHUE

6. Haciiemoanue:



Jlexnus

Hacnenosanue B Python

Kommozunust kinaccos, mpumep

[Tpumep ncnonb30BaHMs HACIEAOBAHUS

[IpakTuyeckas pabora

BrinonHenue 3aganuii Ha IPOrpaMMHUPOBAHHUE MO TEME JICKIHU
CamocrositensHast pabota

CaMOCTOATENIHbHOE BBITIOIHECHUE 3aJIaHUM 110 TeMe JICKIIMH, U3YyYCHUEC OOMOJIHUTCIIbHBIX MAaTCPUAJIOB,
TCCTUPOBAHUC

7. Ocobble MeTobl K1accoB. MexaHu3M padOThI KJIACCOB:
Jlexnnsa

Oco0ble MeToabI KiIaccoB. MexaHu3M paboThl KJIacCOB
Marundeckue (crenuagbHbIe) METOAbI

[Ieperpy3ka oneparopos

Ureparopst

KonTekcTHBIE MEHEIKEPHI

JeckpunTopsl

[IpakTuyeckas pabora

Brimonnenue 3ananuil Ha TPOrpaMMUpPOBAHKE MO TEME JICKIIUH
CamocrostensHast pabota

CamoCTOsITeBHOE BBINOJHEHUE 3a/IaHHI 110 TeME JICKIMU, H3y4YEeHHE JOTOTHUTEIbHBIX MaTepUaOB,
TECTUPOBaHNE

8. Pabota ¢ ommbkamu.

Jlexnus

Knacce! uckimodenuii u ux o06paborka

I'enepanus neknrod4eHU

Hcxmouenus B requests, mpumep

[IpakTuyeckas pabora

BrinonHenue 3aganuii Ha IPOrpaMMHUPOBAHUE MO TEME JICKIHU
CamocrositensHast pabota

CaMOCTOATENNbHOE BBITIOTHECHNE 3aJIaHUM 110 TeMe JICKIIUH, U3YyYCHUEC OOMOJIHUTCIIbHBIX MAaTCPUAJIOB,
TCCTUPOBAHUC

9. YcraHoBKa BHeITHUX O0uOanorek. Pabora ¢ Git.

Jlexmus

[TonkimroueHre MOMYJIIS U3 CTAaHAAPTHOW OMOTUOTEKH
YcranoBka BHemHUX Onbnnorex Python

HUcnonb3oBanne nceBaoHnMoB. MHCTpyKIHS from

Coznanme cBoero Moy Ha Python

YcranaBka python-makeToB ¢ IOMOIIBIO Pip

Otnanka

TectupoBanue

Git, pabota ¢ pacnpenenEéHHbIMA CUCTEMAMU YIIPABJICHUS BEPCUSIMHU
[IpakTuueckas pabora

Brimonnenue 3aaHuii Ha TPOrpaMMHUPOBAHKE 110 TEME JISKIIUN
CamocrostensHas pabora

CaMOCTOSsITeNbHOE BBINOJHEHUE 3a/IaHHI 110 TeME JICKIIMU, H3y4YEeHHE JONOTHUTEIbHBIX MaTepUaIOB,
TECTUPOBaHNE

10. IIporecchl 1 MOTOKH.

Jlexnus

[Iponecchl u noTOKH

ITpouecc u ero xapakTepuCTUKU
Coznanue nmporeccos

Co3pnaHue NoToKOB
CuHXpOHU3ALNA TOTOKOB
Hcnonp3oBanue motokos threading



MHoronporieccopHost 06pabotka multiprocessing
[MpakTuyeckas pabora

BeinonHenue 3a1aHuii Ha MPOrpaMMUPOBAHKE 110 TEME JICKLIUH
CamocrositensHast pabota

CaMOCTOATENbHOE BBITIOJIHCHUE 3aJIaHUM 110 TeMe JICKIIMH, U3YyYCHUEC NOMOJIHUTCIIbHBIX MAaTCPUAJIOB,
TCCTUPOBAHUC

11. Pabora ¢ cerpro. COKETEHL.

Jlexmus

Pabota ¢ ceThro0, COKETHI

CoxkeTsl, TporpaMMa KIIMEHT-CepBep

TaiimMayTsl 1 06paboTKa CETeBBIX OMINOOK

OpnHoBpeMeHHast 00paboTKa HECKOIBKUX COSAMHCHHMA
[IpakTuueckas pabora

Brimonnenue 3a1aHuii Ha TPOrpaMMHUPOBAHKE 110 TEME JICKIIUN
CamocrostensHas pabora

CaMOCTOSsITeBHOE BBHINOJHEHUE 3a/IaHHI 110 TeME JICKIIMU, H3y4YEeHHE JOMOTHUTEIbHBIX MaTepUaIOB,
TECTUPOBaHUE

12. ACMHXPOHHOE MPOTrpaMMHUPOBAHUE.

Jlexnus

ACHHXPOHHOE NTPOTPaMMHUPOBAHHUE

O0paboTka 3arpocoB B OJIMH IMOTOK, MOJYJIb select

HTeparopbl 1 TeHepaTophl, B 4eM pasHHULa?

I'eneparopsl u corporpaMmsl

[IpakTuyeckas pabora

BrinonHenue 3aganuii Ha IPOrpaMMHUPOBAHUE MO TEME JICKIHU
CamocrositensHast pabota

CaMOCTOATENNbHOE BBITIOIHCHNE 3aJIaHUM 110 TeMe JICKIIMH, U3YyYCHUEC OOMOJIHUTCIIbHBIX MAaTCPUAJIOB,
TCCTUPOBAHUC

13. 3auer
Cemecrtp: 2 (Becennuit)
2. OCHOBBI MALIMHHOTO O0YyYeHHUs

1. Monyne 1. Maremarndeckuie OCHOBBI MAITUHHOTO 00yUYeHUS
1.1. JIuneiinas anredpa. bubnmoreka NumPy

Jlexmus

Lenu v m1aH 3aHATHS

Beenenne. Cepsl npuMEHEHUS! MAITMHHOTO 00yYEeHHS
BexTopsl. OCHOBHBIE OmepaIuu HaJi BEKTOPAMH

Marpunbl. OCHOBHEIE OTIEpaIliK HAJl MaTPUIIaMHU

HNucTpykius no HACTPOUKE JIOKATbHOM MaIIMHBI

bubnuorexa NumPy. Jluneitnas anre6pa B NumPy
[IpakTuueckas pabora

Brimonnnenue 3aaHus Ha MPOrpaMMHUPOBAHUE
CamocrostensHas pabora

CaMocToaTensHOE BBITOIHEHUE 3aJaHHi 110 TeMe JISKIIUY, U3yYeHHUE JOMOTHUTEIBHBIX MaTePHUaIoB.

1.2. Metox Onmxailinmmx cocenei

Jlexmus

Lenu v m1aH 3aHATHS

OCHOBHBIC TIOHSTHSI MAITUHHOTO 00yUYeHUS
dopmanbHas 3a1a49a

Merton k ommxaimx cocenei
Peanmuzanus kNN B Python



[IpakTuyeckas pabora

BeinonHenue 3a1aHus Ha IPOrpaMMUpPOBaHHE

CamocrositensHast pabota

CamMocTosiTebHOE BBINOJIHEHHE 3aJaHUi TI0 TeMe JICKIINH, H3yUeHUE JIOTIOTHUTEIbHBIX MaTePHAIOB.

1.3. Cnyuaitnocts. HauHbIl baliecoBckwii knaccudukarop

Jlexnus

Llenu u aH 3aHATHS

BepositHocTh. CBOMCTBa BEPOSTHOCTH

YcnoBHas BeposTHOCTh. Teopema baiieca

Hausnbiii baliecoBckuii knaccudukatop

Peanuzanus nanBHOTO OaliecoBckoro kiaccupukaropa

OMmnupuyeckre QyHKIMN pacrpeeeHus

[IpakTuyeckas pabora

Beinonnenue 3aiaun Ha IpOrpaMMHUPOBAHUE 110 TEME YPOKa, TECTUPOBAHUE
CamocrositensHast pabota

CamocTosiTenbHOE BBIIIOJHEHUE 3aJaHUi 110 TEME YPOKa, U3yUEHUE JOIOJIHUTENIbHBIX MaTeprajoB

1.4. Onrrumuszanust

Jlexmus

Llenu u maH 3aHATHS

[IpousBogHas u ee MpUMEHEHUS

I'panuenTHas onTUMU3ALHS

VcioBHas ONITUMM3AIAS

Pemmenne 3agaun onTUMU3aNNN TPAJUSHTHBIMU METOAAMHU
[IpakTuyeckas pabora

BrinosiHeHHE 3agaHui 110 TEME JICKITUU

CamocrositensHast pabota

CaMocroaTenbHOe BBITOTHEHUE 3aJ]aHui 110 TeMe JIEKIIUH, U3yUYeHUe JOMOTHUTENbHBIX MaTepUaioB

1.5. 3agaua perpeccun. JIuneitHas perpeccus

Jlexnus

Ilenu u aH 3aHATHS

JluneliHbIe MOJIENTN MAITUHHOTO O0yUYEeHMSI

JInneiinas perpeccust

Teopema I'aycca-MapkoBa

L1 u L2 perynspuszanus

PewieHne nuHEHHON pErpeccuu U aHaluu3 yCTOWYNBOCTH PEILEHUS
[IpakTuyeckas pabora

Beinonnenue 3azaun Ha IpOrpaMMHUPOBAHUE 110 TEME YPOKa, TECTUPOBAHUE
CamocrositensHast pabota

CamocTosiTenbHOE BBIIIOJHEHUE 3aJaHUi 110 TEME YPOKa, U3yUEHUE JOIOJIHUTENIbHBIX MaTeprajoB

1.6. O0paboTKa 1 BU3yanmu3amus JaHHbIX. MaTpryHbIe pa3IoKeHUS

Jlexnus

Ilenu u aH 3aHATHS

3azaua CHUKEHUS Pa3MEPHOCTU

Merton r1aBHBIX KOMIIOHEHT

Busyanu3zanus B Python Ha nmpumepe BEKTOPHBIX TPEICTABICHUH CIIOB

[IpakTuyeckas pabora

Beinonnenue 3azaun Ha IpOrpaMMUPOBAHUE 110 TEME YPOKa, TECTUPOBAHUE

CamocrositensHast pabota

CamocTosiTenbHOE BBIIIOJHEHUE 3aJaHUi 110 TEME YPOKa, U3yUEHUE JOIOJIHUTENIbHBIX MaTeprajoB



1.7. 3amaua xnaccudukanmu. Jloructuaeckas perpeccus
Jlexnus

Ilenu u aH 3aHATHS

3a/aua TMHEHHOM KilacCU(UKaIUN

[Ipasnomnonobue

Jloructrnueckas perpeccust

MynbTHKIIacCOBast KIaCCUPUKALM

Mertpuku KiaccupuKanium

bazosoe BBenenne B PyTorch

[IpakTuyeckas pabora

BeinonHenue 3aaun Ha IPOrpaMMHUPOBAaHKE TI0 TEME ypOKa
CamocrositensHast pabota

CamocTosITeNbHOE BBIIIOJIHEHHUE 33JaHUH [0 TeMe YPOKa, N3y4eHHUE JOMOIHUTEIbHBIX MAaTepHUaIoB

2. Monyns 2. MammnaHoe o0y4yeHne

2.1. MeTon onopHbIX BeKTOpoB. OlieHKa KadecTBa kiaccudukannu. MeTobl Kpocc-Balu Al
Jlexnus

Ilenu u aH 3aHATHS

Merton OnOpHBIX BEKTOPOB

HenvHelHbIA METOL OITOPHBIX BEKTOPOB

OueHka KauecTBa KJIacCUPHUKALUH

Mertozbl Kpocc-Baaugauuu

Cross-validation riddle

[IpakTuyeckas pabora

Beinonnenue 3azaun Ha IpOrpaMMUPOBAHUE 110 TEME YPOKa, TECTUPOBAaHUE

CamocrositensHast pabota

CamocrosiTenbHOE BBIIIOJHEHUE 3aaHUi 110 TEME YPOKa, U3yUEHUE JOIOJIHUTENbHBIX MaTeprajoB

2.2. Pemaromue JiepeBbs U TEXHUKH aHCAMOJIMPOBAHUS
Jlexnus

Ilenu u aH 3aHATHS

Pewmaromue nepeBbs

[Ipouenypa nocTpoeHus AepeBa pelIeHU

Kputepun nnhopmaruBHOCTH: DHTPONHUS

Kpurepunit [[xuan

Kputepuu B 3aiaue perpeccuu. YceueHue 1€peBbEB
Cnennguueckue CBOWCTBA IEPEBbEB

[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAN
CamocrositensHast pabota

CamocTosiTenbHOE BBIIIOJHEHUE 3aJaHUi 110 TeME JIEKLIMH, U3yUEeHUE JOIOIHUTEIIbHBIX MaTEepUaoB

2.3. Seaborn M mpaxkTHKa MO JePEBbIM

Jlexnus

Ilenu u aH 3aHATHS

Seaborn 1 mpakTHKa 1O IEPEBbAM

[IpakTuyeckas pabora

BeinonHenue 3aauy Ha IPOrpaMMHUPOBAaHKE TI0 TEME ypOKa

CamocrositensHast pabota

CamocTosITeNbHOE BRIIIOIHEHHUE 33JaHUH [0 TeME YPOKa, N3y4eHHUE JOMOIHUTEIbHBIX MAaTepPHUaIoB

2.4. Criyuaiinbiit nec. [IpoBHHYTHIE TEXHUKH aHCaMOUpoBaHUs. [lueMMa cMelIeHUs - TUCTIEPCHH.
Jlexnus
Ilenu u aH 3aHATHS



Texauka aHcamOIUPOBaHUS

RSM

JnneMma cmeleHust

CwmemuBanue

CrekuHr

[IpakTuyeckas pabora

BrinonHenue 3aaun Ha IpOrpaMMHUPOBAaHKE 110 TEME YPOKa, TECTUPOBAHHE

CamocrositensHast pabota

CamocTosITeNnbHOE BBIIIOJIHEHHUE 3aJaHUH [0 TeMe YPOKa, N3y4eHHUE JOMOIHUTEIbHBIX MAaTepPHUaIoB

2.5. I'pagueHTHBIH OYyCTHHT.

Jlexnus

Llenu u maH 3aHATHS

Bbyctunr

I'panueHTHBIN OyCTHHT.

Busyanuzanus rpaaneHTHOro OycTHHTa
CatBoost

[IpakTuyeckas pabora

BelnonnHeHue 3aaHuil 110 TEME JIEKIIAN
CamocrositensHast pabota
CamocTosITenbHOE BRIIIOIHEHHUE 3aJaHUH [0 TeMe JISKIMH, U3yUYeHHE JOTIOTHUTEIIbHBIX MaTepHalOB

2.6. I'paguieHTHBIN OyCTUHT HA MPaKTHKE

Jlexnus

Ilenu u aH 3aHATHS

I'panuentHpiii 6yctunr. [Ipumepsr

I'panuentabiii 6yctunr. [Ipumenenue B Python

[MpakTuyeckas pabora

BrinonHenue 3ajaun Ha IPOrpaMMHUPOBAaHKE TI0 TEME ypOKa

CamocrositensHast pabota

CamocTosTenbHOE BBIIIOJIHEHUE 3aJaHUH [0 TeMe JISKIMH, U3yUYeHHE JOTIOTHUTEIIbHBIX MaTepHalOB

2.7. OneHKa 3HaYNMOCTH IPU3HAKOB.

Jlexnus

Llenu u maH 3aHATHS

Information gain u mpoure MOIXOBI AJIsl IEPEBHCB

LIME

Shap

[IpakTuyeckas pabora

BrinonHenue 3aaun Ha IpOrpaMMHUPOBAaHKE TI0 TEME YPOKa, TECTUPOBAHHE

CamocrositensHast pabota

CamocTosTenbHOE BBIIIOJIHEHUE 3aJaHUH [0 TeMe JISKIMH, U3yUYeHHE JOTIOTHUTEIIbHBIX MaTepHalOB

2.8. Beenenue B mybokoe oOy4eHue.
Jlexnus

Ilenu u aH 3aHATHS

Hcropus ucKycCTBEHHBIX HEHPOHHBIX CETEH
HeiiponHsble cetu

Mexanu3M 006paTHOTO pacIPOCTPaHEHUSI OIINOKU
OYHKIUY AKTUBALUN

HNHuTepakTuBHOE NEMO

Heiiponnsie cetu. Utorn

[pocreitmas Heiipocers Ha PyTorch
[IpakTuyeckas pabora



Brimmonnenue 3agaHui 1o TeMe JIEKITUHA
CamocrositensHast pabota
CaMocrosaTensHOE BBHITOTHEHUE 3aJJaHui 110 TeMe JIEKIIUH, U3yUYeHUe JOMOTHUTENbHBIX MaTepUaioB

3. Monynb 3. ['lmybokoe oOyueHue

3.1. SGD nopabotku

Jlexnus

Llenu u aH 3aHATHS

SGD nopabotku

Perynspuzanus 8 DL

[IpoGnema nepeoOyueHus

AyrmeHTanus 1 UTOTu

PyTorch: moznens ¢ perynspusaruei

[IpakTuyeckas pabora

BeinonHenue 3ajauy Ha MPOrpaMMHUPOBAHKE TI0 TEME ypOKa
CamocrositensHast pabota

CamocTosTenbHOE BBIIIOJIHEHUE 3aJaHUH [0 TeMe JISKIMH, U3yUYeHHE JOTIOTHUTEIIbHBIX MaTepHalOB

3.2. BexTopHBbI€ NPEACTABICHUS CIIOB.

Jlexnus

Llenu u maH 3aHATHS

Bsenenne B NLP

[pensapurenbHas 00padOTKa TeKCTa

N3Bnedenne npu3sHakoB

Bexkropnoe npencraenenne cioB (Word Embeddings)

Bexropusbie npeacrasienus cinoB. Busyanuzanus. (Word embeddings visualization)
Buzyanu3zanus B Python

[MpakTuyeckas pabora

BrinonHenue 3ajaun Ha IPOrpaMMHUPOBAaHKE TI0 TEME ypOKa

CamocrositensHast pabota

CamocTosTenbHOE BBIIIOJIHEHUE 3aJaHUH [0 TeMe JISKIMH, U3yUYeHHE JOTIOTHUTEIIbHBIX MaTepHalOB

3.3. PexyppenTHbie HelipoHHbie ceTh. [Ipobiema 3aTyxaroniero rpajiueHTa.
Jlexnus

Llenu u maH 3aHATHS

SI3BIKOBOE MOZIETMPOBAHUE

PexyppeHTHBIE HEHPOHHBIE CETH

RNN

LSTM

ITpoGiema 3aTyXaromux rpaJieHToB

[TpoGiiema B3pBIBAIOIIMXCS TPAIUCHTOB

S3pIKOBOE MOZIeTMpOBaHue: peanu3anus B Python

PexyppeHTHBIC HelipOHHBIE ceTH: peann3anus B Python

[IpakTuyeckas pabora

Beinonnenue 3aiaun Ha IporpaMMHUpPOBAaHUE 110 TEME YPOKa
CamocrositensHast pabota

CamocTosiTenbHOE BBIIIOJHEHUE 3aJaHUi 110 TEME JIEKLIMH, U3YUEeHHE JOIOIHUTEIIbHBIX MaTEpUaoB

3.4. O6paboTka n3obpaxkenuii. CBeprouHbie HelpoHHBIE ceTH. YacTh 1.
Jlexnus

Ilenu u aH 3aHATHS

CaepToYHbBIE CIIOU

HHTepakTUBHAS AEMOHCTpAIUs

Padding, Strides, Pooling



[IpakTuyeckas pabora

BrinonseHue 3a1aHuil 0 TEME JIEKIIUU

CamocrositensHast pabota

CamocTosITeNnbHOE BBIIIOJIHEHUE 3aJaHUH [0 TeMe JICKIMH, U3yUYeHHE JOTIOIHUTEIIbHBIX MaTepHalOB

3.5. O6paboTka n3obpakenuii. CBeprouHble HEMPOHHBIE ceTH. YacTh 2.

Jlexnus

Llenu u aH 3aHATHS

0O030p apXUTEKTYp

Ceeptku i n300pakeHuid. ba3oBwiii 0030p, MPUMEPHI

[pakTuyeckas pabora

BeinonHenue 3aauy Ha IPOrpaMMHUPOBAaHKE TI0 TEME ypOKa

CamocrositensHast pabota

CamocTosTenbHOE BBIIIOJTHEHHUE 33JaHUH [0 TeMe JISKIMH, U3yUYeHHE JOTIOIHUTEIIbHBIX MaTepHalOB

4. 3auer.
5. VITOroBbIi IPOEKT

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Cucrema JUCTaHIMOHHOTO OOY4EHUSI:

OOyuatomieMycs: HeOOXOANMO HAJIMYUE JOCTYIA B CETh HHTEPHET, KOMIIBIOTEP.

[IpenonaBarento Kypca HEOOXOAUMO HAIMYHUE JOCTYIa aAMUHUCTPATOpa Kypca 1 000pynoBaHue AJist
MPOBECHNUS TUCTAHIIMOHHBIX CEMUHAPOB (BEOMHAPOB), KAUECTBEHHBIN OTKAa30yCTOWYMBLIM JOCTYI B
CETh UHTEPHET.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Python u ananu3 naHHbIX, DJIEKTPOH. BepcHsl ned. myonukauuu / Y. Makkuan. — Mocksa, JIMK
[Ipecc, 2020

2. Python u ananu3 nanusix, [lepBuyunast 06paboTka JaHHBIX ¢ IpuMeHeHreM pandas, NumPy u
[Python / Y. Makkunu. — Mocksa, JIMK Ilpecc, 2020.— URL: https://e.lanbook.com/book/131721
(nara obpamenus: 26.01.2021). - [Momusrit Teket (Pexum nocryna : u3 cetu MOTU / YnanenHsii
JIOCTYTI)

3. Kypc nuddepennnanbroro u uHTErpagbHoro ucuncieHus : B 3 T. T. 1 : y4eOHHK JUTst By30B : PeK.
M-BoMm o6pazoBanus Poc. ®eneparuu / I. M. @uxrteHTonb ; ipes. u npuM. A. A. OIOpUHCKOTO .—
8-e m3n. / .— M. : @uzmarnur, 2001, 2003, 2006, 2007 .— 680 c.

4. Kypc aHaIMTHYECKOM TeOMETPHH U IMHEHHOM anreOps [ Tekct], yueOnuk asns By3oB /J1. B.
bexnemumes. -CII6., Jlans, 2019

5. Jlexkuu o MaTeMatudeckoMy aHanuzy. B 3 dactax, Hacts 1, DyHKINN OJHON TEPEMEHHOM,
yueOHUK 111 By30B/S. M. JIeiMapckwuii ,-Mocksa, MOTH, 2020

6. Python u mammnHoe oOyuenue [Tekcr], kpaiiHe HeoOX0AMMOE U3JaHUE MO HOBEHUIIEH
Ipe/ICcKa3aTelbHON aHaJIUTHKE 11 0oJiee TITyOOKOro MOHMMAHUS METOOJIOT MU MAIIMHHOTO
o0yuenus/C. Pamka, -M., JIMK Ilpecc, 2017

JomnonHutensHas auTeparypa

1. BBesieHne B TeOpHIO BEPOSTHOCTEH U ee mpuiioxkenus [Teker] : B 2 T : yue6. mocobue st By3oB. T. 1
/ B.®emnnep ; nep. ¢ nepecmotp. 3-ro anri. uzg. FO. B. [Ipoxoposa ; [mpunecn. A. H. Koamoroposa] .—
M. : Mup, 1984 .— 528 c.

2. AHanmuTHYeCKasi TeOMETpUs U JInHelHas anreopa [Tekcer] : B 2 4. : yue6. mocobue st By30B. Y. 1/

A. E. YMHOB ; M-Bo 00pazoBanus u Hayku Poc. denepanmn, Mock. pu3nKo-TeXH. UHH-T (TOC. YH-T .—
2-e n3n., uenp. u gon. — M. : M3n-so MOTU, 2006 .— 272 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)



Think Python [DnekTponHnslii pecypc] — Pexxum gocryna -
https://greenteapress.com/wp/think-python-2e/

Automate the Boring Stuff with Python [Qnexrponnsiit pecypc] — Pexum nocrymna -
https://automatetheboringstuff.com/

Dive Into Python 3 [DnekrponnsIii pecype] — Pexxum moctyna
-http://diveintopython3.problemsolving.io/

Problem Solving with Algorithms and Data Structures using Python [Onekrponnsiii pecypc] — Pexxum
nocrymna -https://runestone.academy/runestone/static/pythonds/index.html

Swaroop Chitlur. A Byte of Python [DnexTponnslii pecypc] — Pexxum gocryna -
https://wombat.org.ua/AByteOfPython/AByteofPythonRussian-2.02.pdf —2020.

Crpasounuk 1o ¢pynkuusM DAX [DnexkrponHslii pecype] — Pesxum nocryna -
https://docs.microsoft.com/ru-ru/dax/dax-function-reference

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Jokymenranus Postgres nmpo cpaBHeHHE CTPOK -
https://postgrespro.ru/docs/postgrespro/9.5/functions-matching

Jokymenrarus Postgres mpo apyrue GyHKImuy paboThl CO CTPOKAMH -
https://postgrespro.ru/docs/postgrespro/9.5/functions-string

TecTep perymsapHbIX BbIpaKEHHI - https://www.regextester.com

WnrepaktuBHbiil yueOHuk o SQL -http://www.sql-tutorial.ru/ru/content.html

Brenenuve B ananu3 maHHbIX ¢ ToMotibio Pandas - https://habr.com/ru/post/196980/

Hauano pa6otsl ¢ Power BI -
https://docs.microsoft.com/ru-ru/power-bi/fundamentals/desktop-getting-started
[MpodeccnonanbHbIil HHPOPMAITMOHHO-aHATUTUIECKUI PECYPC, MTOCBSIICHHBI MAIIMHHOMY
00yu4eHHIO, pacTio3HaBaHUIO 00PAa30B M MHTEIJICKTyaIbHOMY aHAJIN3Y JaHHBIX —
http://www.machinelearning.ru/

Wudopmannonnas cucrema «EquHoe okHO nocTtymna k oOpaszoBarenbHbM pecypcam» (UC «Enunoe
OKHO») — http://window.edu.ru/

[Mnardopma otkpeiToe obpaszoanue — https://openedu.ru/

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CamocrosiTenbHass paboTa MoApas3feisieTcss Ha ayAWTOPHYI0 ¥ BHEAyAUTOPHYIO. AYIMTOPHYIO
CaMOCTOSTEIIFHYIO pabOTy COCTaBIIAIOT NPAKTHYECKHUE 3aJaHHsl, KOTOPHIC BHITIOIHSIIOTCS CITyIIATEIISIMU
BO BpeMs YyueOHBIX 3aHATHH, pe3yJbTaThl €€ BBIIOJHECHUS IPOBEPSIOTCS U OIICHHBAIOTCS
IpernojiaBaresieM B yueOHOM Mporiecce.

BHeaynuTopHas camocTosTeNbHas padoTa BKIIOYaeT (POpMbI: U3yUeHUE JOMOTHUTEIBHOM TNTEPaTypHl,
HOJI'OTOBKA UTOTOBBIX IIPOEKTOB MO MOJYJISIM, TOATOTOBKA IIPOEKTA.

OCHOBHBIMH KPHTEPHSMHM KayeCTBa OPraHM3allMU CAMOCTOSTENBHOH pabOThl CIYXXKUT HalIudue
KOHTPOJISl PE3YJBTATOB CAMOCTOSTEIBHON PaOOTHI.

OCHOBHBIMU COBPEMEHHBIMU ()OPMaMH OPTaHH3ALUN CAMOCTOSITEIILHOM PadOTHI SABIISIOTCS TBOPYESCKHE
pabotbl 1 pabora ¢ HHHOPMAIIMOHHBIMU KOMITbIOTEPHBIMH TEXHOJIOTHSIMH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: IIyukoBO-1JIa3MEHHBIE CUCTEMBI U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit

HEHTP AONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnait-oopazosanus "Ilyck"

Kypc: 1
KBaJIMpUKALUS: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer

2 (BeceHHHiN) - 3ayer
PazpaGoTunkm:

A.O. Byrpuii, cTapmmii METOIUCT
JK.U. 3ybuioBa, xaua. (hus.-MaT. HayK, TOICHT
P.I" Heitues, cTapmmii npenoiaBaTeib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
pelleHue MOCTaBIEHHOH 3a/1a4, IPOBECTU HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI, TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPaTypHl,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOTYKTOB

(hU3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHH

2. Illoka3arei OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIbTATC NU3YUYCHUA JUCIIUITIINHBL «OCHOBBI MAIIIMHHOTO U FJ'IY6OKOFO 06y‘leHI/I$[)> O6y‘IaIOH_H/II\/’IC$I JOJDKCH:

3HAThb:




yMeTh:

YCIIOBUS IPUMEHEHHS! JINHEWHBIX MOZICIICH;

OCHOBHBI€ TIOIXO/IbI IPAAMEHTHON ONTHMHU3AINH;

(opMaTbHY0 IOCTAHOBKY 337[a4i MAlIMHHOTO OOYYEHUS C YUHUTEIIEM;
(hopMallbHYIO TOCTAHOBKY 32124 JINHEHHOM KJIaCCU(HUKAIINY;
OCHOBHBIC aQpXHUTEKTYPBI;

OCHOBHBIC TIOHSTHS TUHEHHOW aireOpsl;

OCHOBHBIC TIOHSTHSI TEOPUH BEPOSITHOCTEIA;

OCHOBHBIE HEJIMHEHHbIE (DYHKIINH aKTHBAIUH;

crienu(uYecKre CBOMCTBA IEPEBhEB;

(hopMallbHYIO TOCTAHOBKY 3a/1a4u 00pa0O0TKH €CTECTBEHHOTO S3bIKA;
untepdeiic SK-learn;

OCHOBHBIE TEXHUKHU PETYJISIpU3alnH B IITyOOKOM 00y4YeHHUH;
nonsatus Padding, Strides, Pooling;

OCHOBHBI€ TIOHSTHS MAIIMHHOTO 00y4eHUS;

HauBHBIN baliecoBckuii kinaccudukaTop;

JIMHEHHbIE MOAETIHN MAIIMHHOTO 00yYeHus;

Kakue (QyHKIUH MOTeph MPUMEHUMBI TS 3a/1a4¥ KIIacCU(pUKALIUH;
TeopeMy baiieca;

Teopemy I 'aycca-Mapkosa;

Teopemy DkapTa-Sura;

MPUHIIMITBI OPTaHU3ALUH KOAA;

MOHATHUS KOJUIEKIUi 1 pyHknui B Python;

Ha3HaueHUe (DYHKIUHA B A3bIKaX MPOTrPaMMHUPOBAHHS;

ceTeBble TEPMHUHBI (COKETHI, KIIUEHT, CEpBEp);

0a30BbIe TUIBI U KOHCTPYKIHK Python;

POTb KOJUTEKIMK ¥ QYHKIUH B TporpaMmupoBannu Ha Python;
NPUHIMI pabOThI KIIMEHT-CEPBEPHON apXUTEKTYPHI;

MOHATHA KJIaccoB ¥ 00bKTOB B Python, moHMMaeT Mx B3aMMOCBSI3b;
TIOHSITHE HACIICAOBAHNUS;

MEXaHN3MBbl HACJIEAOBaHUS U €0 Poiib B IIporpaMmupoBanuu Ha Python;
6ubnuorexu Python nist 06paboTku JaHHBIX;

[7I€ HAXOQUTCS KaTajaor OMOINOTEK;

TIOHSITHS TECTUPOBAHUS U OTJIAJIKH;

CIOCOOBI CHHXPOHHU3ALUH [TOTOKOB;

0co0eHHOCTH PabOTHI ¢ OOATBHEIM TLTI030M GIL;

HECKOJIBKO BCTPOCHHBIX (PYHKIHH si3b1ka Python;

MOHSITHE 0COOBIX METOJIOB KJIACCOB;

POIH 0CcOOBIX KITACCOB B ITpOrpaMMUpoBanuu Ha Python;
TPUHIMI paOOThl ACHHXPOHHOTO B3aUMOACHCTBHS;

0COO0CHHOCTH 00BEKTHO-OpPUEHTHPOBaHHOM Mojienu B Python;
MeXaHU3M (POPMHUPOBAHHS UCKITIOUCHHIA;

KOHCTPYKLUH s13bIKa Python 111 co3nanust moTOKOB;

pPUMEPBI ACHHXPOHHOTO POTrPaMMHPOBAHHUS;

MpUHIUT paboThl cuctemsl Git;

MOHSITHS TPOLIECCOB U IMOTOKOB,



— BBINOJHATH IPAKTUUECKUE 3aJa4H U IPOEKTHI B KOMAH/IE;
— pemarb 3a7a4u KJIacCU(PHUKALNN U PETPECCHU METOIOM OIDKANIINX COCENEeH;

— HaxOJUTh MPOU3BOJHYIO (PYHKIINH, SKCTPEMYMBI U BBITYKJIOCTH (QDYHKIMH, TPAUEHT;

— TIPOW3BOIHMTH ONTHMHU3AIMIO IAAKHX (PYHKIUH U YCIOBHYIO ONTUMH3AIINIO;

- yIydIlaTh KadecTBO IIPEICKa3aHWN C IIOMOIIbI0 OCHOBHBIX U IPOJIBUHYTBIX TEXHHUK
aHCaMOJIMPOBAHUS;

— HaxXOJHUTh BEPOSATHOCTH U YCIOBHYIO BEPOSTHOCTH;

— OLCHMBATh Ka4€CTBO MOJCIH ISl PEIICHHUS 3a/1a9H KiIacCU(PUKALINY;

— BBINOJNHATH 0a30BbIE ONEPAIMU C BEKTOPAMH U MaTPHUIIAMU;

— pemiarh 33/1a4u JTMHEHHOHN perpeccuu;

— TPOU3BOIUTH MaTpu4HOE paznoxenue SVD;

— pemiarb 3313241 OMHAPHOHN U MYJIBTHKIIACCOBOM KIIaCCU(UKAIINY;

— CTpPOUTH MOJIENb ¢ perynsipusanueii B PyTorch;

— paboTtaTh ¢ BEKTOpaMH M MaTpHLIAMH C TOMOIIbI0 NumPy;

— CHWXKaTh Pa3MEPHOCTh MPU3HAKOBOTO IPOCTPAHCTBA;

—  OILICHWBATH MOJIBBIOOPKY C MOMOIIBI0 KPUTEPHS MHUCKIACCH()UKAIIMN, SHTPOIIMHHOTO KPUTEPHS H
Kpurtepus KuHHY;

— TnpenoOpadaThIBaTh TEKCTOBBIC JaAHHBIC M U3BJICKATh U3 HUX PU3HAKH;

— 3arpy’karb JaHHbIE ¢ moMoursio Pandas;

— peanuzoBsiBaTh ML-pipeline;

— CTPOHUTH JIEPEBO PEILLICHMIA;

— OIIEHUBATh 3HAYUMOCThH IMPU3HAKOB C TIOMOINEI0 moaxoa0B Information gain, LIME, Shap;

— pelaTh IpaKTHYECKHE 33/1a4u ¢ IOMOIIIbI0 HauBHOTO baiiecoBckoro kimaccupukaropa;

— TIPOW3BOJMTH HAYYHBIC BBIYHUCIICHUS C IIOMOIIBI0 SciPy;

— cTpouts rpaduku ¢ Matplotlib;

— peanu30BBIBATh JOIMCTUUEUKYIO perpeccuto ¢ nomoibio PyTorch;

— peaTh 33a4u KJIACCU(UKAIUU U PErPECCHH C IOMOIIIBIO PEIAIONINX IePEBbEB;

— Ppeanu30BBIBAThH IPAAMEHTHBIN OyCcTHHT ¢ omolnkio CatBoost;

— OIIMCBIBATH JIMHEWHBIC ¥ HEITMHEIHBIC 3aBUCUMOCTH C IIOMOILBIO HEUPOCETEH;

— CTpOUTH IpocTeiyro HelipoceTs Ha PyTorch;

— CTPOUTH PEKyPPEHTHYIO HEHPOHHYIO CETh;

— 0opoThCs ¢ MPOOIEeMOIl 3aTyXarOIUXCS TPAIUEHTOB U MTPOOJIEMOH B3PBIBAIOIINXCS TPAJANCHTOB;

— TPHUMEHSTH CBEPTOUHBIE CIIOH JUIsI 00pa0OTKU N300PaKEHHIA;

— pemiath 331a4u KJIaCCH(MKAIMU B PETPECCHU C TOMOIIBIO TPAIMEHTHOTO OyCTHHTa;

— crpoutb Monenu ¢ nomouisio LSTM u GRU;

— 0opoThCs ¢ mepeoOydeHneM HEUPOCETH C MTOMOILBIO PETYIAPU3ALIH;

— CTpOUTH MH(POPMATUBHBIE BEKTOPHBIE MPEICTABICHUS CIIOB;

— HCIIOJb30BaTh 0A30BbIC TUITBI U KOHCTPYKIMK Python st HanmMcaHus MPOCTHIX MTPOTPAMM;

— COIOCTaBHUTH U BEIOpaTh HEOOXOAUMYIO CTPYKTYPY JaHHBIX Ul KOHKPETHOM MPAaKTHYECKOH 3a1aun;
— COCTaBHTb HEPAPXUIO KJIACCOB M OMUCATh X METOJBI JUISI KOHKPETHOHM NMPAKTUYECKOH 3a/1a4H;

— BBLACTATH B 33/1a4€ HA €CTECTBEHHOM $3bIKE HEOOXOAUMOCTh IPUMEHEHUSI MHOTOIIOTOUYHOCTH;

— BBLACTATH B 3a/lau€ Ha €CTECTBEHHOM SI3bIKE HEOOXOIMMOCTh MPUMEHEHHS 0a30BBIX KOHCTPYKLUI
A3bIKa;

—  ONpeneNuTh W CIPOCKTHPOBAaTh HEOOXOOUMBIE KIIACCHI M METOIbl KJIACCOB JJISi KOHKPETHON
MpeIMETHOM 001acTH;

— C€O03IaTh MIPOrpamMMy, HCIIOJIb3YIOIIYI0 HECKOJIBKO TIOTOKOB, AJISi KOHKPETHOM MPAaKTUIECKOH 3a/1a4u;
— HammcaTh NpocToi kof Ha Python;

— HamnmcaTth coOCTBeHHYIO (PYHKUHMIO Ha si3bike Python;

— HCIIOJIb30BaTh MarMyeCcKHe METObI B HAMMCAaHUU COOCTBEHHBIX porpamm Ha Python;

— TIHCcaTh MHOTOIIOTOYHBIX Kox Ha Python;

CO37I1aTh MPOTPaMMy I10 OIMCAHUIO 33Ja4H HAa €CTECTBEHHOM SI3bIKE C MCIIOJIb30BAHUEM KOJUICKIMH
s3pika Python;

— HCIIOJIb30BaTh KOHCTPYKIMHU TS TeHepaluy UCKIItoueHni Ha Python;

— ycraHoBHUTbH uHTenperarop Python cebe Ha kommbloTED;

— yCTaHOBHTH cpefy pa3paborku PyCharm;

— YUTaTh W 3alMCHIBATh JaHHbBIC U3 (aiiia;

— ycCTaHaBJIMBaTh BHeUTHHE OnOnmoreku B Python;

— wucnoab3oBark Git 171 OTCISKUBAHUS HCTOPUU U3MEHEHUI BEpPCHil Koza;

— mpotecTupoBarh ko Ha Python;

— BPYYHYIO CO3/1aBaTh HJIM yCTAHABIMBATh OMOIHMOTEKH;

— TpoaHaTu3upoBarh Ko Ha Python u ucnpaBuTh OMIMOKHK B MpOrpaMme;

— HCHOJB30BaTh BO3MOXHOCTH OMOIMOTEKH asyncio Ajsl peann3aluy aCHHXPOHHOCTH;

— HCIIOJIb30BaTh KOJUIEKIUH U (QyHKIIMY JUIS HanucaHus nporpamm Ha Python;



BJIA/1eTh:
- CTaHJAPTHBIMU CTPYKTYpaMH JaHHbIX B Python, ymenunem mucare ¢yHkimu Ha Python, nmpumensTs
(dyHKIIMOHATILHBIE 0COOEHHOCTH $I3bIKa, padOTaTh ¢ QaiiyiaMu ¢ TOMOIIbIO s3bika Python;

- MEXaHW3MaMH1 HACJICAOBaHMUs, CO3/IaBaTh KJIACCHI M paboTaTh C HUMH, 00padaThIBaTh NCKIIIOYCHHUS;

- HaBBIKAMM BBIOOPA MOIXOSIIETO METO/Ia ONTUMH3ALNH [Tl KOHKPETHOH 3a1a4u;

- HaBbIKaMH TpHMeHeHus1 OmOmmorekn Python s mocTpoeHHs Mopenw JHHEHHOHN perpeccuw,
peLIaoNX JepeBbEB U KOMIIO3UIMNA aJrOPUTMOB, Ul O00y4YeHHS METPUYECKHX alropuTMoB, SVM,
0alieCOBCKUX MOZEIEH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

TecroBble 3aganus

1. Kaxas Bepcus s3bika Python siBnsiercst aktyansHOU B HacTosiee Bpemsi?
Python 3.X

Python 2.6.X

Python 1.X

Uro Takoe MHCTPYKIHMSA B SA3bIKAX IPOrPaMMHUPOBAHUS?

KOMaH/1a JJ1s1 BBIIIOJTHEHUS KaKoro-JIN0O AeHCTBUS

JOKYMEHT C IEpEYNCIEHUEM BCEX KOMAH/ S3bIKa

JaHHBIE, KOTOPBIE MTOJIB30BATEND BBOAUT C KOHCOJIH B IPOTrpaMMy

e o o o IV

CIICIICUMBOJIbI, UCITIOJIB3YyCMbIC I HAITMCAHU KOAA

3. Kakue 3neMeHTHI HCIIONB3YIOT sl (POPMHUPOBAHUSI CTPYKTYphl nporpammsl B Python? Bribepute
BCE€ BEPHbIE BAPUAHTHI.

poOeTbI
JBOETOYHUE
TaOyISIIHS
(durypHbIE CKOOKH
KOMaH/JIbI SI3bIKa

3HaK #

4. Jhonmmuia numer mporpaMMmy Ha s3bike Python. Kakyro komanmy eff Hy>KHO 3amucarh Ha MECTO
MPOIYCKa, YTO BBIBECTH HA SKPaH CyMMY YHMCEll a U b? 3anuIunre OTBET CTPOUYHBIMU OyKBaMH.

Kon nporpammel JIronMuIeL.
a=2
b=4

[IpakTuyeckue 3anaHus

3anaHue Ha IPOrpaMMUpPOBaHHUE

Iens 3amanuii

B pesynbrare BBIOTHEHNS 3aJaHUN BBl CMOXETE:

® pa3o0paThbCs ¢ 0COOCHHOCTAMU HanucaHus koga B LMS

e mucarb nporpammsl Ha Python ¢ ncnons3oBannemM BBoAa/BeIBOJA B KOHCOIb

3aganus:

1. IlpusercTBuE

Ha Bxonm mporpamma moiydaer CTpOKy — HMs mHosb3oBarens. Cuuraiite e€ W BBIBEIHTE Ha JKpaH
¢dpazy: «[Ipuser, [ums]!».

OOparure BHIMaHKE, YTO BBIBOJMMAs CTPOKA JOJDKHA ObITh HAllMCaHa B TOYHOCTH TaK, KaK B 3aaHUH.
Ecnu Oyner ommuarbes peructp OykB WM OylyT OTCYTCTBOBaTbh 3HAKM IMpPENHHAHHS, MPOrpamMma
3acyMTaHa He OyZeT.

BBon BriBog



Banentun Ilpusert, Banentun!

ABTOpCKO€ pelIeHHE:
name = input()
print('TIpuser, ', name, '!', sep=")

Tectsr

No tecta CranmaptHbiii BBog  OKHUJaeMBIil pe3ysasTar
1 Banentun Ilpuset, Banentun!

2 Nmutpuii [lpuset, Jmutpuii!

3 Mapus Ilpuset, Mapus!

4 ABBIJI123 TIlpuset, ABBI/[123!

2. Briuucnenve 3Ha4eHUsI IPEABLAYIIETO YUCIA U CIETYIOIIEeTO

Ha Bxox mnporpamma mnosyuyaer uenoe uucio a. llomyuure 3HaueHHs NOpPEAbLAYIIEro 4UCia U
cienytouiero. BeiBeaure pesynsrar a—1, a, at1 mo oqHOMY YHCIy B CTPOKY.

BBon Pesynerar
5 4

5

6

ABTOpCKOE penieHne
a = int(input())
print(a - 1)

print(a)

print(a + 1)

TecThr

Tecr 1:

BBOA O’KHIaeMblil pe3yabTar
5 4

5

6

Tecr 2:

BBOA O’KHIaeMblil pe3yabTar
0 -1

0

1

Tecrt 3:

BBO OKMIaeMblil pe3yibTar
-300000 -300001

-300000

-299999



Tecr 4:

BBOl OKHJIaeMbIH pe3yibTar
103 102

103

104

Tecr 5:

BBOA OrkuIaeMblil pe3yabrar

100000000000000000000000000000000000001 100000000000000000000000000000000000000
100000000000000000000000000000000000001

100000000000000000000000000000000000002

3. IIntomery

Erop paspabarbiBaer mpuinoxkenne «Komeuku-cobauku». EMy HyXHO cuMTaTh JaHHBIE O IHUTOMIIE,
KOTOPBIE BBEACHBI B KOHCOJIb, U IOATBEPAUTH UX BBOJ ITyTEM BBIBOJIA Ha SKpaH.

Ha Bxon mporpaMma mojy4aer yeTbIpe mapaMmerpa: uMsl MUTOMIAa (name), BUJ JKUBOTHOrO (animal),
nopoja (breed) u Bo3pacr (age).

Heo0xoarMo BBIBECTH BBEJICHHYIO HHPOPMAIIUIO B BUJIE:
Bam nuromen: animal name

[Mopona nutomma: breed

Bospact nutomua: age

BBox Pesynberar

Kyzs

KOT

MEWH-KYH

5 Bam nutomerr: kot Ky3za

[Topona nuromia: MEHH-KyH

Bospact nutomua: 5

ABTOpCKO€ pelieHne

name = input()

animal = input()

breed = input()

age = input()

print('Bamr mutomer:', animal, name)
print('Tlopona nuromma:', breed)
print('Bo3pact nuromua:', age)
Tecr 1:

Bson BrisBoxg

Kyzs

KOT

MEWH-KYH

5 Bam nutomerr: kot Ky3a
[Topona nuromia: MEHH-KyH
Bospact nutomua: 5

Tecr 2:

Bson BriBoxg

Mapycs

KOIIIKa

OpuTaHcKas JIIMHHOIIEPCTHAS



4 Bam nutomerr: xomrka Mapycst
ITopona nuTomua: OpuTaHcKas ATMHHOLIEPCTHAS
Bo3zpact nutomna: 4

Tecr 3:

Bson BrisBoxg

bonnu

cobaka

OynbJIoT

8 Bamr nuromerr: cobaka bonnu
[Mopona nmutomiia: Oymabaor
Bo3zpact nutomia: 8

IIpumMeps! TECTOBBIX BOIIPOCOB:

1.  OOwekt omnuceiBacTcst 10 uucnoBbiMH Tpu3HakamMu. CKOJBKO MapaMeTpoB y JIMHEHHOMN
perpeccuoHHON MoaenH (1iesieBasi IepeMeHHasi — CKaysp)?

2. B kakoM cny4ae npeanoyTureiabHO BbiOMpate MAE B kauecTBe (YHKUHMM MOTEph B 3ajade
perpeccun?

3. st Kakux ciiyyaeB JOCTYIIHO aHAJIUTUUECKOE PELICHUE 3aa41 perpeccuu?

4. UYro obmero umeror PCA u kKNN?

5. Kakoii crioco0 perynsipuzannu B IUHEHHOH perpeccuy UMeeT TeHICHIIHIO K "0TOopy npu3HaKoB'?
[Ipumep 3ananus Ha IpOrpaMMHUPOBaHUE

B nanHOoM 3amaHuM BaM HEOOXOOMMO peajn30BaTh (PyHKIMM OMMOKH U JIMHEHHOUW PErpeccud U uX
MPOM3BOJHBIE IO TapaMeTpaM, HE MCHONb3ysd aBToMarHueckue anddepeHunponanue. Bece merombl
JOJKHBI OBITH pEAM30BaHbl TOJIBKO C UCIIOJIb30BaHUEM OMOIMOTEKH numpy.

Bama ocHoBHas 3ajada: BbeIBecTH (opmynbl i npousBomHeix MSE, MAE, L1 u L2
PETYJSPU3aLMOHHBIX WIEHOB B BEKTOPHOM ciiydyae (T.e. KOorga M OOBEKT _, M LIEJIeBOE 3HAUYCHHUE _
SIBIIAIOTCS] BEKTOPAMH).

Jnst paboThl BHOBB oOparumcst k Boston housing prices dataset. On ObuT ipeOOpaOOTaH ISl BAIIETO
yao0cTBa u OyaeT 3arpyxeH HUKe.

# Run some setup code for this notebook.

import random

import numpy as np

import matplotlib.pyplot as plt

import json

with open('boston_subset.json', 't') as iofile:
dataset = json.load(iofile)

feature_matrix = np.array(dataset['data'])

targets = np.array(dataset['target'])

I/IMHHCMCHTaHI/Iﬂ (bYHKI_H/II\/’I MOTCPb U MCTOAOB PCTYIIAPU3AIIUH.

Jns Toro, 4ToOBI peMWTh 3aJaHue, BaM HEOOXOJMMO pealli30BaTh BCe MeEToAbl B  (aiine
loss and derivatives.py. BauManuve, B JaHHOM 3a/laHUU HE TPeOyeTCs MCIIOJIb30BaTh CBOOOIHBIN YIeH
(bias term), T.e. TMHEHHAs MOJIENb MPUMET MPOCTOU BH/T

~

EnuandHbIi cTon0e1] Takke He J00aBIsSETCS K MATPUIIE .

Peanuzyiire merons! st MSE, MAE, L1 u L2 perynspu3saiiuu, a TakkKe BIYUCIEHUS UX MPONU3BOIHBIX
(onuoHanbHOE 3a/1aHUE) IO TapaMeTpaM JIMHEHHON MOJIEINH.

Jns Bamero ynoOcTBa AaHHBIE YK€ mpenoOpaOoTaHbl, W HCIOIB30BaHHME JUHEWHOW Mopenu 0e3
CBOOOJIHOTO WICHA He SBJIAETCs OmMOKOH. B 1aHHOM 3a7aHNy OH HE TOJKEH OBbITh MCIIOIb30BaH.

import numpy as np

class LossAndDerivatives:
@staticmethod
def mse(X, Y, w):



nnn

X : numpy array of shape (‘'n_observations’, ‘'n_features")
Y : numpy array of shape (‘'n_observations’, ‘target dimentionality') or ('n_observations’,)
w : numpy array of shape (‘n_features’, "target dimentionality’) or ('n_features’,)

Return : float
single number with MSE value of linear model (X.dot(w)) with no bias term
on the selected dataset.

Comment: If'Y is two-dimentional, average the error over both dimentions.

nnn

return np.mean((X.dot(w) - Y)**2)

(@staticmethod
def mae(X, Y, w):

nnn

X : numpy array of shape (‘'n_observations’, ‘'n_features")
Y : numpy array of shape (‘'n_observations’, ‘target dimentionality') or ('n_observations’,)
w : numpy array of shape ('n_features’, "target dimentionality’) or ('n_features’,)

Return: float
single number with MAE value of linear model (X.dot(w)) with no bias term
on the selected dataset.

Comment: IfY is two-dimentional, average the error over both dimentions.

nnn

# YOUR CODE HERE
return

(@staticmethod
def12_reg(w):

nnn

w : numpy array of shape (‘n_features’, "target dimentionality’) or ('n_features’,)

Return: float
single number with sum of squared elements of the weight matrix (\sum_{ij} w_{ij}"2)

Computes the L2 regularization term for the weight matrix w.

nnn

# YOUR CODE HERE
return

(@staticmethod
defll_reg(w):

nnn

w : numpy array of shape (‘n_features’, "target dimentionality")

Return : float
single number with sum of the absolute values of the weight matrix (\sum_{ij} |w_{ij}|)

Computes the L1 regularization term for the weight matrix w.



nnn

# YOUR CODE HERE
return

@staticmethod
defno_reg(w):

nnn

Simply ignores the regularization

nnn

return 0.

@staticmethod
defmse_derivative(X, Y, w):

nnn

X : numpy array of shape (‘'n_observations’, ‘'n_features")
Y : numpy array of shape (‘'n_observations’, ‘target dimentionality') or ('n_observations’,)
w : numpy array of shape (‘n_features’, "target dimentionality’) or ('n_features’,)

Return : numpy array of same shape as 'w’

Computes the MSE derivative for linear regression (X.dot(w)) with no bias term
w.r.t. w weight matrix.

Please mention, that in case ‘target dimentionality” > 1 the error is averaged along this
dimension as well, so you need to consider that fact in derivative implementation.

nnn

# YOUR CODE HERE
return

(@staticmethod
def mae_derivative(X, Y, w):

nnn

X : numpy array of shape (‘'n_observations’, ‘'n_features")
Y : numpy array of shape (‘'n_observations’, ‘target dimentionality') or (‘'n_observations’,)
w : numpy array of shape ('n_features’, "target dimentionality’) or ('n_features’,)

Return : numpy array of same shape as 'w’

Computes the MAE derivative for linear regression (X.dot(w)) with no bias term
w.r.t. w weight matrix.

Please mention, that in case ‘target dimentionality” > 1 the error is averaged along this
dimension as well, so you need to consider that fact in derivative implementation.

nnn

# YOUR CODE HERE
return

(@staticmethod
def12_reg derivative(w):

nnn

w : numpy array of shape (‘n_features’, "target dimentionality’) or ('n_features’,)



Return : numpy array of same shape as ‘w’

Computes the L2 regularization term derivative w.r.t. the weight matrix w.

nnn

# YOUR CODE HERE
return

@staticmethod

defll_reg derivative(w):
Y : numpy array of shape (‘'n_observations’, ‘target dimentionality') or ('n_observations’,)
w : numpy array of shape ('n_features’, "target dimentionality’) or ('n_features’,)

Return : numpy array of same shape as 'w’

Computes the L1 regularization term derivative w.r.t. the weight matrix w.

nnn

# YOUR CODE HERE
return

@staticmethod
defno_reg derivative(w):

nnn

Simply ignores the derivative
return np.zeros_like(w)

OOparmraem Baimie BHUMaHUE, TPEOyeTCsl peain30BaTh pelicHHE B BEKTOPHOM BHUE (T.€. U KaXIOTro
0o0BeKTa MpejicKa3zaHue ~ SABISIETCS BEKTOPOM C pasMepHocTbio >1. [lpu moxcuere ommOku oOHa
yCpemHseTcsl Kak 1o 00beKTaM, TaK U 110 Pa3MEPHOCTH Y.

Hampumep, mis BekTopa ommOok Ha ogHOM oObekte [1.,1.,1.,1.] 3HaueHne QyHKIMH OmMOKK Oynert
paBHO Y4 (1.+1.+1.+1.)

Jlnist Baiero ynoOCTBa METOJI .mSe y)Ke pean30BaH U Bbl MOXKETE 00paIaThesi K HEMy 3a IPUMEPOM.
J111s poBEpKH CBOETO KOJ/Ia BaM JIOCTYITHO HECKOJILKO assert'oB:

w =np.array([1., 1.])

Xx_n,y_n= feature_matrix, targets

# Repeating data to make everything multi-dimentional
w = np.vstack([w[None, :] + 0.27, w[None, :] + 0.22, w[None, :] + 0.45, w[None, :] + 0.1]).T
y_n =np.hstack([y_n[:, None], 2*y n[:, None], 3*y_n[:, None], 4*y _n[:, None]])

reference_mse_derivative = np.array([
[ 7.32890068, 12.88731311, 18.82128365, 23.97731238],
[ 9.55674399, 17.05397661, 24.98807528, 32.01723714]
D
reference 12 reg derivative = np.array([
[2.54,2.44,2.9,2.2],
[2.54,2.44,2.9,2.2]

D

assert np.allclose(
reference_mse_derivative,
LossAndDerivatives.mse_derivative(x_n, y_n, w), rtol=1e-3



), 'Something wrong with MSE derivative'

assert np.allclose(
reference 12 reg derivative,
LossAndDerivatives.12_reg derivative(w), rtol=1e-3
), 'Something wrong with L2 reg derivative'

print(
'MSE derivative:\n{} \n\nL2 reg derivative:\n{}'.format(
LossAndDerivatives.mse_derivative(x_n,y_n, w),
LossAndDerivatives.l2 reg_derivative(w))

reference_mae_derivative = np.array([
[0.19708867, 0.19621798, 0.19621798, 0.19572906],
[0.25574138, 0.25524507, 0.25524507, 0.25406404]

D

reference 11 _reg derivative = np.array([
[1., 1,1, 1],
[1.,1,1,1.]

D

assert np.allclose(
reference_mae_derivative,
LossAndDerivatives.mae_derivative(x_n, y_n, w), rtol=1e-3
), 'Something wrong with MAE derivative'

assert np.allclose(

reference 11 _reg derivative,

LossAndDerivatives.l1 _reg_derivative(w), rtol=1e-3
), 'Something wrong with L1 reg derivative'

print(
'MAE derivative:\n{} \n\nL1 reg derivative:\n{}'.format(
LossAndDerivatives.mae_derivative(x_n, y_n, w),
LossAndDerivatives.l1_reg_derivative(w))

I'panuenTHBIN CyCcK AJIs pelIeHUs peajbHOM 3a1a4u

Crnenyromasi (yHKIMS MO3BOJSET HAWTH ONTHMANbHBIC 3HAYCHHS [ApaMEeTpOB C  IOMOIIBIO
TPaIMeHTHOTO CITyCKa!
def get w by grad(X, Y, w_ 0, loss mode='mse', reg mode=None, 1r=0.05, n_steps=100,
reg_coeff=0.05):
if loss_mode == 'mse":
loss_function = LossAndDerivatives.mse
loss_derivative = LossAndDerivatives.mse_derivative
elif loss_mode == 'mae':
loss_function = LossAndDerivatives.mae
loss_derivative = LossAndDerivatives.mae_derivative
else:
raise ValueError('"Unknown loss function. Available loss functions: ‘'mse’, ‘mae’")

if reg_mode is None:
reg_function = LossAndDerivatives.no_reg



reg_derivative = LossAndDerivatives.no_reg_derivative # lambda w: np.zeros_like(w)
elif reg_ mode =="12";

reg_function = LossAndDerivatives.12_reg

reg_derivative = LossAndDerivatives.]2_reg_derivative
elif reg mode =="11":

reg_function = LossAndDerivatives.l1_reg

reg_derivative = LossAndDerivatives.l1_reg_derivative
else:

raise ValueError('Unknown regularization mode. Available modes: 117, 12, None')

w=w_0.copy()

for i in range(n_steps):
empirical_risk = loss_function(X, Y, w) + reg_coeff * reg_function(w)
gradient = loss_derivative(X, Y, w) + reg_coeff * reg_derivative(w)
gradient_norm = np.linalg.norm(gradient)
if gradient norm > 5.:
gradient = gradient / gradient norm * 5.
w -=Ir * gradient

if1% 25==0:
print('Step={}, loss={},\ngradient values={}\n'.format(i, empirical risk, gradient))
return w

Paccmotpum npocroit npumep:

# Initial weight matrix

w = np.ones((2,1), dtype=float)

y_n = targets[:, None]

w_grad = get w_by grad(x_n,y n, w, loss_ mode="mse', reg_mode="12', n_steps=250)

Cpasnenue c sklearn

CpaBHHMM peaM30BaHHYIO MOJIENb ¢ Bepcueit u3 sklearn:

from sklearn.linear model import Ridge

Ir = Ridge(alpha=0.05)

Ir.fit(x_n,y_n)

print('sklearn linear regression implementation delivers MSE = {}'.format(np.mean((Ir.predict(x_n) -
y_n)**2)))

plt.scatter(x_n[:, -1], y_n[:, -1])

plt.scatter(x_n[:, -1], x n.dot(w_grad)[:, -1], color='orange', label="Handwritten linear regression',
linewidth=5)

plt.scatter(x_n[:, -1], Ir.predict(x_n), color='cyan', label='sklearn Ridge")

plt.legend()

plt.show()

Craua 3agadus

Cnaiite B 4ekep peanu3oBaHHbIA kinacc LossAndDerivatives. J[ist 3T0ro MoXKeTe CKOIMPOBAaTh BCIO
STYEHKY ¢ KOZIOM (B TOM YHCIIe U MMIIOPTHPOBaHUE numpy) B ¢aiin derivatives.py.

Ha stom 3a1aHUC 3aBCPIICHO. HO3,I[paBJ'I$IeM!

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Yo Takoe nmpou3BomHas QYHKIUH?



2. O6sbekt frame umeet tun pandas.DataFrame(). K uemy npusener npumenenue ¢ynkuuu fillna() x
o0bekTy frame B ciydae BbI30Ba (QYHKIUM CcO crlenyromumu  napamerpamu: frame.fillna(”,
inplace=True)?

3. Kak ¢ MaTpu4HBIMH Pa3/IOKEHUSIMH CBSI3aHAa 33/1a4a PEKOMEHAALNN (PUIEMOB MOJIb30BaTENSIM?

4. TlpousBeneHUEM KaKHX MaTPHIL IPEACTABISETCS UCXOAHASI IPY CUHTYJISIPHOM Pa3IOKEHUH?

5. Kak ce0s 1o/mKeH BECTH 1ar TpajiueHTHOro cirycka?

6. Ilouemy mpu momcke MHHUMYMa METOJIOM MMHTALMU OTXHIra JOIMYCKAIOTCS IEPEXOAbl B TOUKHU, B
KOTOPBIX (PyHKIMS MPUHUMAET OOJIbIINE 3HAYCHUS, HEXKEIIU B TEKYIIE?

7. B kakux ciryyasix CTOUT IPUMEHSTh METO/IbI ONITUMM3ALINH, HE UCTIONb3YIOIINE TPATUEHT?

8. Ilpeamonoxxum, 4TO B HEKOTOPOW MOMYJSIIMKM BEPOSTHOCTH NOXUTh no0 60 ner paBHa 0.5, a
BEpOSTHOCTh H0kUTh 10 80 mer — 0.2. KakoBa BEpOSTHOCTb, 4YTO CIy4allHO BBIOpaHHBIH
MIECTUICCATUICTHUH MPEACTaBUTENb HOMYIAINHM JOKUBET O BOCBMHUAECATH? 3alHIINTE OTBET C
TOYHOCTBIO J0 OAHOTO 3HaKa MOCJ]E IECATUYHOM TOYKHM (3aJaBaTh pas3lesMTENb B 3TOM 3amaue H
CIIEIYIOLINX HY>KHO HIMEHHO B BUJIE TOUKN).

9. KaxoBa BepoATHOCTh TOr0O, YTO MNPH HE3aBHUCHMOM MOAOpACHIBAHMM JABYX CHUMMETPHUUYHBIX
IIECTUTPAHHBIX KYOUKOB XOTsl OBl HAa OJHOM M3 HUX BBINAJET OoJblIe TPEX OUKOB? 3alUIINTE TOYHBINA
OTBET B BHJIE IECATUYHOMN IpoOH.

10. Jlns mpoaBMIKEHMs BaIlero IMPOAYKTa PEKJIAMHBIM OTIeN IpeiaraeT HCIOIb30BaTh HOBBIM
Buneoponuk. Ha ¢okyc-rpynmne Bol mokasbiBaere 40 MCHBITYEMBIM HOBBIA M CTapblii BUACOPOIMKH H
CIpalrBaeTe, Kakoi n3 HUX UM HpaBUTCS OoJblie; 62.5% ucnbITyeMbIX BHIOMPatoT HOBBIN. Mcrionb3ys
LEHTPAIbHYIO TPEACTbHYI0 TEOpeMy M NpPaBUIO JABYX CHIM, MocTpoite 95% noBepuTenbHBIN
MHTEpBaJ JJsl 0 YICHOB IIEJICBOM ayIUTOPUH, NMPEANOYNTAIONINX HOBBIH BHAECOPOIMK. Bribepute
BBIBOZ, COOTBETCTBYIOLINI MOCTPOCHHOMY HHTEPBAIIY.

11. BeiOepuTe npu3HaKu, KOTOPbIE MOTYT pacCMaTpPUBATHCS TOJIBKO KaK KaTeropuajibHbIC (M HE MOTYT
paccMaTpuBaThCs Kak OMHApHBIE MU BEIIECTBCHHBIE)

12. Kak MOXHO M30aBUTBCS OT CBOOOAHOTO WIEHA B IMHEHHBIX MOJEIAX?

13. Kakas u3 MeTpUK KauecTBa B 3aJa4axX PErpecCuu SIBISIETCSI HECUMMETPUYHOM?

14. Kak MoxxeT ObITh MHTEPIPETHPOBAH KOXPDDHUITUCHT JeTEpMUHAIH?

15. Kakas ¢ynkuus u3z Mmomyns cross_validation nenaet crparnduiupoBaHHOe pa3OueHHE BEIOOPKH 110
donmgam?

16. [IpennonoxuM, Bbl OLEHUBAETE Ka4eCTBO pabOTHI alropuTMa MPHU MOMOIIM KPOCC-BaJHIALH C
pasouenueM Ha k 61okoB. CKolbko pa3 OyJieT MpoBeACHO 00yUueHe MO ?

17. Ilpu KOMIUIEKCHOM OOCIICIOBAaHUM HECKOJIBKHUX THICAY YENIOBEK IO HM3MEPSIBIIMMCS IMOKa3aTessiM
(Brurouast mynbe, nasienue, DK u T.11.) olleHuBasICs PUCK BOSHUKHOBEHUSI CEPJICUHOTO 3a00JIeBaHMS.
Cra manueHTaM C CaMbIM BBICOKMM PHCKOM ObUIa TNpeAjioKeHa O370pPOBUTENIbHAS Tporpamma,
BKJIIOUAIONIAsl JTUETy, YNPaXHEHUs M NpuéM Npo(UIAKTHYECKUX HpemnaparoB. Yepe3 HECKOIbKO
MecsLEeB MOCIe OKOHYaHWSA IPOrpaMMbl MAMEHTHl CHOBA MPOLUIM AWCIAHCEPU3ALUI0; CPEAHUN
OLICHMBAEMBbIH PUCK BOSHUKHOBEHUSI CEPACYHOTO 3a00JI€BaHUs CYIIECTBEHHO YMEHBIIWICSA. YTO MOXKHO
cka3aTrb 00 3PEeKTUBHOCTH 03A0POBUTEILHON IPOTPaAMMBI?

18. B kakoM city4yae MOKET OHaA00UTHCS MEPEX0/ B CHPSMIISIIOIIEE MPU3HAKOBOE IIPOCTPAHCTBO?

19. Mw paboraem c kinaccupukaropom classifier = linear model.SGDClassifier(). Mbl xoTum
nopoOparh mHapamMeTpbl MOAEIM C IIOMOINBIO TOHMCKAa IO CEeTKe, a JuIi 3TOr0 HaM XO4eTcs
MPEeIBApUTENILHO MOIYYUTh HAOOP HOCTYIHBIX IapaMeTpOB MOAETH ¢ UX 3HaueHusMHU. Kakas komanga
[I03BOJISIET ITO CHENATh?

20. Kakyro ¢opmy OyzneT nmMeTs paszessoniasi IOBepXHOCTh, TOCTPOSHHAs IEPEBOM C YCIOBUSAMH BHIA
[x"] < t] B BepmmHax? CuuTaiite, 4TO B BBIOOPKE J1Ba IPU3HAKA.

21. B uém 3akirouaercs nepenogoop NporHo30B B JHUCTHIX AEPEBa B IPaIUEHTHOM OycTHHTE?

22. Kak MOXHO OILIEHHUTH IO OOydYaroIield BBIOOPKE ampUOpPHYI BEpOITHOCTH kKiacca P(y), ecimu
KOJIMUECTBO 00BEKTOB B 00yUaroniei Beibopke \ell, 3 HUX k knaccy y otHocsTes 1 y?

23. KakuM MOJy4HTCsl ONTHMalbHOE 3HaueHue konmdectBa cocened $$k$$ B merome Ommxauinmx
COCEJIeH, €CJIM HACTPauBaTh €ro Mo KauecTBY padOThI anropuTMa Ha o0ydaromed BHIOOpKe?

24. Yto sBusieTcs pe3ynbTaroM OleHHWBaHUs mHapamerpa \theta mo BbeiOOpke X mpu OaliecoBCKOM
nonxozae?

Kpurepun onennBanus
dopma aTTecTanuy MpeayCcMaTpUBaeT 3a4eT B (popMe TECTUPOBAHHUS.



O1reHKa «3a4TE€HO» BBICTABISICTCS CTYIEHTY, €CIIM OH IOKa3all BCECTOPOHHUE, CHCTEMAaTH3HPOBAaHHEIC,
n1yOoKHe 3HaHHS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO MPUMEHATh X HA MPAKTHKE
NIPY pEeIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE M MPAaBUIbHOE 000CHOBAHHE MIPUHATHIX PELICHUI.
OreHKka «HE 3aUTCHO» BBICTABISIETCS CTYIEHTY, KOTOPBIA HE 3HAET OOJbIIEH YacTH OCHOBHOTO
cojiepkaHusi y4eOHOW TpOTrpaMMbl JTUCIMIUIMHBI, JOMycKaeT rpyOble OmUOKH B (HOPMYIHPOBKAX
OCHOBHBIX TOHATHI TUCHUIUIMHBI M HE yYMEET HCIOJIB30BaTh IOJNYYCHHBIC 3HAHUS TPH PELUICHUU
THUIOBBIX IPAKTHYECKUX 3a/1a4.

MakcumanbHass CyMMma, KOTOPYIO MOXHO HaOpaTh, YCIEIIHO BBITIOJIHUB BCE KOHTPOJIBHBIC
Meponpusitusi, coctaBimsier 100 OamroB. g monmydeHHS TOJOXHUTEIBHOH OINEHKH «3a4TEHO
HeoOxommuMo HaOpath He MeHee 30 6amios.

5. MeTonuueckne MaTepuajbl, ONpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems npoBezieHus 3aueTa 00ydaromuecss MOTYT MOJIb30BAaThCA MPOTrPaMMOIl TUCIUTITUHEI.



