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AHHOTANMA

JucuuiivHa cCoCTOUT U3 JBYX MOAYJICH:

Monyns 1. OcHoBbl iporpamMMupoBanust Ha Python mist MammuaHOrO 00y4eHus

Moynb 2. OCHOBBI MAIIMHHOTO 00yYEHUS

[To uroram oOydenust obyuaromuiicst Oyaer crnocodeH GopMann30BaTh U aNTOPUTMHU3UPOBATH TOCTABIICHHYIO
3ajaqy, Hamucarb MPOTPAMMHBIAKOJ C WCIIOJIb30BAaHHEM S3BIKOB MPOTPaMMHPOBaHHSA, O(QOPMUTH KO B
COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMHU.

1. lean u 3apa4un

]_le.]'ll) JAUCHUIIINHBI

- COBEpIICHCTBOBAaHME KOMIIETCHIMH CTYACHTOB B 00JAaCTH pelieHus Mpo(hecCHOHAIBHBIX 3a4ad I10
pabote ¢ TaHHBIMU C ITOMOILBI0 OCHOBHBIX METOJI0B MAIIMHHOTO U [IIyOOKOT0 O0y4eHUsI.

3agaum AUCHUTLUTHHBI
- HAyYUTHCS HCIIOIB30BaTh 0A30BbIC THITBI
- copmupoBarh ymMeHHE paboOTarb co

1 KOHCTPYKIIMH SI3bIKa porpammupoBanus Python;
CTaHIAPTHBIMU CTPYKTypamMH AaHHbIX B Python, mmcare

¢ynkunn Ha Python, mpumeHsTh (QyHKUIMOHATIBbHBIE OCOOEHHOCTH s3bIKa, padorarh ¢ (ainamu c

MOMOIIIBIO si3bIKa Python;

- Hay4YuTbCd NPUMCHATb MCXAaHW3Mbl HACJICAOBAaHUA, CO3daBaTb KJIACCbl H pa60TaTb C HHUMHU,

00pabaTkIBaTh NCKITIOYCHHUS,

- c(hopMHpOBaTh YMEHHE HCKaThb M WCHPABIATH OMMOKKM B mporpamme Ha Python, TectmpoBatsb

nporpammbl Ha Python;

- HAyYUThCS MUCATh MHOTOMOTOYHBIN Koj Ha Python, mucark acuaxpoHHbIi Ko Ha Python, paborars ¢
CETBIO, CO3/1aTh CBOE CEPBEPHOE CETEBOE IIPUIIOKEHHUE;

- chopMUpOBaTh YMEHUE TOIH30BaThCs Onbmuorekamu Python mist paGoThI ¢ TaHHBIMY,

- HAYUYUTHCA pCIIaTh OIITUMU3AIMOHHLIC 3a/1a4U C IIOMOIIbIO PythOl’l;

- C(l)OpMI/IpOBaTB YMCHHUC HUCIIOJIb30BATh MaTeMaTH4CCKHI afrapar st pa6OTBI C JaHHBIMH,

- HpI/I06p€CTI/I HABBIKW IMOCTPOCHUA ITPCACKA3BIBAOIINX MOﬂeﬂeﬁ;

- C(i)OpMI/IpOBaTB YMCHHUC OLICHUBATH KaYCCTBO IMOCTPOCHHBIX Moueneﬁ;

- HAYUYUTBCA IPUMCHATD MHCTPYMCHThI PythOI’l JJI pCHICHUA 3a1a4 MAallIMHHOT'O o6yquH${.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-3 CriocoGeH opraHn30BbIBaTh H PYKOBOJIUTH
paboToil KoMaHbI, BEIpadaTeIBas KOMaHIHYIO
CTpATeTuIo JUI JOCTHKECHUS ITOCTABICHHOMN
3a1auu

VYK-3.1 Opranuzyer ¥ KOOpAMHUPYET pabOTy y4acTHHKOB
MPOEKTa, CHOCOOCTBYEeT KOHCTPYKTHBHOMY IPEOIOJICHUIO
BO3HHUKAIOIINX Pa3HOIIIACHNA U KOH(PIUKTOB

VYK-3.4 CnocobeH T1ulaHUpOBaTh KOMaHAHYIO pPadoTy,
pacupenensTh MOpYYECHHS YieHaM KOMaH/Ibl,
OPraHW30BBIBATh 00CYXKICHUE PA3HBIX HJICH 1 MHEHHH

OIIK-5 Cniocoben cobuparb, 00pabaThiBaTh U
MHTEPIPETUPOBATH C UCIOJIB30BAHUEM
COBPEMEHHBIX HH(OPMAIIHOHHBIX TEXHOJIOTUU
JIaHHbIE, HEOOX0MUMBIE /s TpodeccnOHaTBEHON
chepsl JesSTeIbHOCTH

OIIK-5.1 Bnageer 3HaHMSIMH M HaBBIKAMH HCIOJIL30BaHHUSA
WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTUH IS
MOMCKA W HW3YYEHUS HAYYHOM JHUTEpaTypbl, MPUMECHECHHUS
MIPUKJIAJAHBIX IPOTPAMMHBIX MPOTYKTOB

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:




MPUHIIMITBI OPTaHU3ALUH KOAA;
0a30BbIe TUIIBI U KOHCTPYKIIUH si3biKa Python;
HOHSTHS BEKTOpA M MAaTpPHIbI, BEKTOPHOTO MPOCTPAHCTBA, HOPMBI BEKTOPA, OPTOrOHAIBHOCTH U

TUTICPIITIOCKOCTH;

KaK BBITIOJHATH 0a30BbIC OINEpaIK HaJl BEKTOPAMHU M MaTPHULIAMH;

Kak Onbnmroreka NumPy rmoMoraeT B Hay4HbIX BBIYMCICHUSIX M 00paboTKe JaHHBIX;

Ha3HauYeHHE U NpuHIMI padoTel Onbmuorekn NumPy;

OCHOBHBIE METOIbI 00PaOOTKH JaHHBIX, YIIPOINAIOIINE PELICHNE 3a4ad MAIIHHHOTO O0yYeHHUS;

B KaKuX cepax MpUMEHsIeTCsl MalIMHHOE 00y4YeHHE;

OCHOBHBIE ITOHATHSI MAIIMHHOTO 00y4eHus: 1araceT (BbIOOpKa), OOBEKT, IPU3HAK, TAPTEeT, MAaTPHLA

O0OBEKT-NIPU3HAK, MAITHHHOE 00YYEHHUE C YUHUTEIIEM, TapreT, MOJeIb, pecKa3anue, QyHKIHS MOTepb,
napamerp, Tuneprnapamerp;

(hopMalIbHYIO TOCTAHOBKY 3a/1a4M MAIIMHHOTO 00yUYCHHSI C YUUTETIEM;

KaK CTPOUTCSI CBEPTOUHAsI HEHPOHHAS CETbh;

yacto ucnoin3yemble B CNN texnuku (padding, striding, pooling);

pas3yInuHbIe APXUTEKTYPBI, UCTIONIB3YIOLIMECs B MAIIMHHOM O0y4EHHH;

MOHATHE KOJJICKIUH;

Ha3Ha4YeHHe KOJJIEKINH B pa3paboTke;

B KaKHX 3a/1a4aX MAIIMHHOTO OOYYEHUs UCIIONIBb3YIOTCS IMHEUHBIE MOZCIIH;

TeopeMy l'aycca-MapkoBa;

OCHOBHBIC TIOHSITUS TEOPUHU BEPOATHOCTEH;

MOHATHE YCIOBHOM BEPOSITHOCTH, TUCKPETHBIX U HEMPEPHIBHBIX CIyYalHBIX BEJINUNH;
LEHTPaIbHYIO IPEAeTbHYI0 TeopeMy U TeopeMy baiieca;

B KaKHX 3a/1auaXx MOKHO IPUMEHUTh HauBHBIN baliecoBckuii knaccudukarop;

KaK CTPOHUTCS peKyppeHTHast HelipoHHas ceTh (RNN);

pazHoBugHOCTSIMH apxuTeKTypbl RNN — LSTM u GRU;

MpoOJIeMBl 3aTyXalOMIUX U B3PHIBAIOLIUXCS TPATUCHTOB;

MOHSATHE U POJIb CTIEIHATIBHBIX METOIOB KJIACCOB B IporpaMMupoBaHuu Ha Python;
CHOCOObI MOAKIIOUEHHSI MOYJIeH CTaHAAPTHONH ONOITHOTEKY;

MOJYJI CTaHJAPTHON OUOITUOTEKY;

BUJBI TPapUUECKOTO NPEACTABICHUS JAHHBIX M CUTYallMd UX UCTIONb30BaHUS;
BO3MOXKHOCTH OnOnmoreku matplotlib 11 mocTpoeHust pa3IMyHBIX BUJOB TpadUKOB M HACTPOUKH

nx OTO6pa)K6HI/I$I;

(YHKIIMU ¥ UX CBOMCTBA;

KaK HaXOIUTh MPOU3BOIHBIC (DYHKIIUH, YTO TAKOE IKCTPEMYMBI M KDUTUYECKHE TOYKH (DYHKIIUH;
YTO TaKOE rPAJUCHT (QYHKIINY;

METO/IbI ONTHMHU3AIHH;

3aja4y 00pabOTKH €CTECTBEHHOTO SI3bIKA;

MOHSTHS PABIONION00HS B 33/1a4aX MAIMHHOTO 00y4eHUs;

pa3IMYHbIE METPUKH OLCHKU KauecTBa KiacCH(UKaum;

OCHOBHBI€ TIOIXO/IbI TPAAMEHTHOM ONITHMU3AIIH;

OCHOBHBIC TEXHUKH PEryJIIpU3aIMU B IITyOOKOM O0yYCHUH;

METO]] OTIOPHBIX BEKTOPOB, UCTIONIL3YEMBIH JUIS 33/1a4 KIIaCCH(UKAIIMU M PETPECCHOHHOTO aHAJIH3a;
CIIOCOOBI CO3aHMs HETMHEHHOr0 KJIacCU(HUKATOpa ¢ MOMOILBIO TaK Ha3bIBAEMOIO SIEPHOTO TPIOKA

(kernel trick);

KpuTepuu HHOOPMATUBHOCTH: SHTPONHSA U KpuTepuid JHKuHwm;

KaK MCIIOJIhb30BaTh PEIIAIOIINE JICPEBbs B 3aJa4€ PErpeccuu;

OCHOBHBIE HEJIMHEHHbIE (DYHKIINH aKTHBAIUH;

MEXaHU3MBI OOPaTHOTO PacIpPOCTPAHECHUS OIINOKH;

MPHUHIUIBI Pa0OThl ¢ PYHKIUSIMI: CHHTAKCUC (PYHKITUH, CIIOCOOBI 3aJIaHMs apTyMEHTOB U BO3BpaTa

3HAYCHUH;

MOHATHS KJIaccoB  00beKTOB B Python, nux B3anMocBs3b;
0COOEHHOCTH 00BEKTHO-OPHEHTHPOBAHHOM Mozen B Python;
MOHATHE ¥ MEXaHU3MBbI HACIIC/IOBaHHS, €TO POJIb B IPOTPAMMHUPOBaHUY;
MTOJTXOMTBI K 00paboTKe OMHO0K;
MeXaHU3M (OPMHUPOBAHUS UCKITFOUCHUH;
BO3MOKHOCTH OHOMMOTEKH seaborn [Jisi IOCTPOCHUSI Pa3IMYHBIX BUIOB IPaKOB;
OCHOBBI MaTEMaTHYECKON CTATHCTUKU;
pa3IMYHbIC TEXHUKU aHCAMOIMPOBAHUSI U TEOPETUIECKHE TPEANOCHUIKH K X IPUMEHEHHIO;
mponenypy bootstrap, Ha OCHOBE KOTOPOU CTPOUTCSI METOJI aHCAaMOIUPOBaHUs OATHHT;
MPUHIIMAITBI TIOCTPOCHUS CIy4aiHOTO Jieca;
KaK HCIIONIb30BaTh TEXHUKY OJICHIWHTa, KOTOpasl MO3BOJISIET CTPOUTH aHCaMOlIM HE MapauieIbHO

IpyT IpYyTY, a OCIEeI0BaTENbHO;



YMETb:

— BpIMONHATE NpakTHYECKHE 3a7a9H U IPOEKTHI B KOMaH/IC;

— Ycranosuth uHTEpNpeTarop Python Ha kommbroTEp;

— YcranoButh cpeny paspaborku PyCharm;

— Hanwmcars npocroii ko Ha Python;

— HCHOJIB30BaTh 0a30BbIE TUIIBI U KOHCTPYKIMK Python ams HamucaHust MPOCTHIX MPOrpaMM;

— mnpuMeHaTb NumPy 11 paboThl ¢ BeKTOpaMH ¥ MaTpHLIAMH;

— npumenaTs Metog kNN m1s pereHust 3a/1a4 MaltiHHOTO 00yYeHHS;

— o0yy4ars cBepTOUHYI0 HelpoHHYI0 ceTh (CNN);

— HCHOJB30BaTh CBEPTOYHYIO HEHPOHHYIO CETh AJIsi 00pabOTKH U300paKeHUH;

— HCIIOJIb30BaTh BCTpOEHHbIE B Python KoyteKkuuy Ui HamMCaHus IPOTPaMM;

—  CONOCTaBJSTh M BbIOpaTh HEOOXOIMMYIO CTPYKTYPY OAHHBIX AJISi KOHKPETHOH MpakTHYeCKON
3aJauy;

(hopMasIbHO MTOCTABUTH 3a7avy JIMHEHHON perpeccuy;

ucnons3oBath L1- n L2-perynspuzanum s pemeHns 3a1ad MalliHHOTO 00y4eHHMs;

HCIOJIb30BaTh CIIEHAIbHBIE METO/IBI B HAITMCAHUU MPOTPaAMM;

— IPUMEHATh (YHKIMHU AT TOCTPOEHHSI OCHOBHBIX BHIOB Ipa)MKOB M HACTpaMBaTh BHEIIHHN BUJ
rpa¢ukoB (IIBET, HOATHNCH, JIETEH/Ia, CETKA);

—  crpouth 3D-nzobpakeHus ¢ momornibio Oubmuorek Python um ucmonb3oBarh WX Uil 33724y
KOMITBIOTEPHOTO 3PCHUS;

— peluarb 3a7a4y ONTUMU3ALUHU IPAJUEHTHBIMU METO/IaMH;

— mpenoOpabareiBaTh TEKCTOBBIE JaHHbBIC U U3BJIEKATh U3 HUX MPU3HAKY;

— CTpPOUTH MH(POPMATHUBHBIE BEKTOPHBIE MPEICTABICHUS CIIOB;

— pewarb 3a7a4u JMHEHHOW Kiaccu()UKaluy B MAIIMHHOM OOYYEeHHU;

—  WCIONIb30BaTh MOJIENb JIOTUCTHYECKOW pErpeccHy B 3aja4ax OMHAPHOH W MYJIBTUKIACCOBON
Kjaccuukanuy;

— 0opoThcs ¢ nepeoOydeHneM HEHPOCETH C TOMOIIBIO PETYIISPU3ALINHT;

— CTpOHUTH MOJEIb ¢ peryasipusauueii B PyTorch;

— HCIIOJIb30BaTh PEIIAIOIIUE JePEBhs B 331a4aX MAIIMHHOTO 00y4YeHus;

— OMNMKCHIBATH JIMHEHHbIE U HETMHEHHBIE 3aBUCUMOCTH C IIOMOIIBIO HEHpOceTei;

— CTpPOMTH MpocTeiyro HelipoceTh Ha PyTorch;

— HCHOIb30BaTh (PyHKIMH KaK 00BEKT, QYHKINHU BBICIINX ITOPAIKOB, JIAMOIa-QYyHKIUH;

— BBINOJIHUTH YTEHHE U 3aIUCh B (aiii;

— npumeHsaTh pekomeHaanuu PEP 8 nis nanucanus xozaa;

— CO03JaBaTh KJIACChl U UCIIOIb30BaTh METO/BI KJIACCOB;

— TPOEKTHUPOBATH HEOOXOIUMBIE KIIACCHI U METO/bI KJIacCOB;

— IIPOEKTUPOBATH KJIACCHI C UCIOJIb30BAaHUEM MEXaHU3Ma HaCJIe0BaHMUs;

— HCHOJb30BaTh KOHCTPYKLIMH SI3bIKA IJIs1 TEHEpalui UCKItoueHui Ha Python;

— C03/1aBaTb BUPTYaJIbHOE OKPYKEHUE;

— BBINOJIHATH CTATUCTUYECKUI aHAIN3 MPOrPaMMHOIO KOJIa;

— paboraTh ¢ pacnpesielieHHONH cHCTeMON KOHTpolst Bepeuit Git;

—  nonyunts uHpopmanmio o DataFrame, BbIYMCIAMTD OmUcCareNbHbIE CTATUCTHKH JAJISI YHCIIOBBIX
JAHHBIX, 00paTUThCA K 21eMeHTaM DataFrame 1o mHIEKCy U OpSAAKOBOMY HOMEPY, H3MEHHUTh HHJCKC;

—  BBINOJHATH NOUCK, QUIBTpALMIO U cOpTupoBKy DataFrame ¢ npumeHeHneM mMeTon0B OMOIMOTEKN
Pandas;

—  BBIYMCISTH CTATUCTHKY IO NMPHU3HAKaM, MPUMEHATh (YHKIUHM K JaHHBIM, PACCUUTHIBATH HOBBIC
3Ha4YEHUS;

— paboTaTb ¢ HECKOJIBKUMHU TaOJIMLIaMH C TOMOILBIO MHCTPYMEHTOB Oubnuoreku Pandas;

— cTpoutb rpaduku B Pandas;

— moadupars METOIbI, MPU3HAKU M YUCIIO KJIACTEPOB VIS KJIACTEPHU3ALHM;

— OLICHMBATh BIHMSHUE IPU3HAKOB HA IPOTHO3 MOJENM MAIIMHHOTO OOYYEHHUs C ITOMOILBIO
ouommorexku SHAP;

— HCIOJIb30BaTh METOJ KPOCC-BAIMALMHU ISl OLIEHKU KauyecTBa MOJIEIIN;

— nonb3oBareea EM-anropurMom;

— mnoJb3oBaThest MeTonoM DBSCAN;

— pemarp 3a7a4u KJIaCCU(PUKALNN U PETPECCHH C TIOMOIIBIO IPaJHUEeHTHOTO OyCTHUHTA;

— HCIIOIb30BaTh TPAJUEHTHBIN OyCTHHT;

— 3¢ ¢eKTUBHO UCTIONIB30BaTh OONIbLINE 00BEMBI JAHHBIX TOCPEACTBOM MOHMKEHUS UX Pa3MEPHOCTH.

BJIAJIETh:



- CTaHJAPTHBIMU CTPYKTYpaMu IaHHBIX B Python, ymenuem nucars gyHkumu Ha Python, mpumeHsTh
(dyHKIIMOHATILHBIE 0COOEHHOCTH $I3bIKa, padOTaTh ¢ (aiiiaMu ¢ TOMOIIbIO s3bika Python;

- MEXaHW3MaMH1 HACJICAOBaHMUs, CO3/IaBaTh KJIACCHI M paboTaTh ¢ HUMH, 00padaThIBaTh NCKITIOUYCHHS;

- HaBBIKAMM BBIOOPA MOIXOSIIETO METO/Ia ONTUMH3ALNY [Tl KOHKPETHOH 3a1a4u;

- HaBBIKAaMH TpHMEHEeHUs OuOnamorekn Python Ui moOCTpoeHMS MOJENM JIMHEHHOW pPErpeccHH,
peLIaoNNX JePeBbEB M KOMIIO3UIMK aJITOPUTMOB, Ui OOYYEHUS METPHUECKUX alIropuTMoB, SVM,
0alieCOBCKUX MOZEIEH.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OcHoOBBI TIporpaMmupoBanus Ha Python 15 30 90
JUIS1 MAIIMHHOTO O0Yy4eHUs
2 OCHOBBI MAIIIMHHOTO OOYYEHUS 15 30 90
Hroro wacos 30 60 180
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennuii)
1. OcHoBsl mporpamMmupoBanust Ha Python s mammuaHOTO 00y4YeHUs

1.1. Benenne B nporpamMupoBanue Ha Python
Jlexnus

O s3pike Python

Pa6ora B IDE PyCharm. [1epBas nmporpamma
Beenenwne B Python. BBoj 1 BeIBOA JaHHBIX
Tumsl JaHHBIX ¥ ONEpALUK HAJl HUIMHU
YcnoBHBIN ortepaTop

Huxa while

Huxoa for

Oneparops! continue u break

[IpakTuyeckas pabora

Cemunap "Bsenenue B mporpammuposanue Ha Python"
CamocrositensHast pabota

JloTIOJTHUTENbHBIE MaTePHAIbI

YcranoBka uHTepriperatopa Python

Tect w1t camonpoBepku

3agaHus Ha IPOrpaMMUPOBAHNE

1.2. CTpyKTypHbl JaHHBIX ¥ QyHKIHH

1.2.1. Komnekuun

Jlexnus

BceTrpoeHHble CTPYyKTYphl JaHHBIX




MHoecTBa 1 IpUMepsl pabOThl ¢ MHOXECTBAMU
Ctpoxu u mpuMepsl paboThI CO CTPOKaAMHU

Crmcku ¥ mpuMepsl paboTHI CO CITUCKaMHU

Mertonst split() u join() u mpuMepsl padOThl C HUMU
Koprexu

CrnoBapu

[MpakTuyeckas pabora

Cemunap "Komnexkuun"

CamocrositensHast pabota

JloTIOJTHUTEIbHBIE MaTePHAaIbI

Mertonbl CHUCKOB U CTPOK

Tect w1t camonpoBepku

3agaHus Ha IPOrpaMMUPOBAHNE

1.2.2. ®ynknuu. Pabora ¢ daitnamu

Jlexnus

Nmennsie pynkiun, nacTpykims def

BosBpar 3Hauenuii u3 QyHkimn

MHokecTBeHHOE NTPUCBaNBaHNE, 3aIIaKOBKA M PACIaKOBKa 3HAUYCHUH
ApryMeHTHI IO YMOJIYaHUIO U UMEHOBAaHHbBIE apIyMEHTBI
Wuctpyxknust pass(). CornmacoBaHHOCTh apryMEHTOB
OyHkIus Kak 00beKT. DYHKINY BBICIIUX MOPSIKOB
JIssmOna-byHkms

[MpuHIIMTIBL paboTHI ¢ Qaiinamu Ha Python

Pasbop 3amaq Ha paboty ¢ daiinamu

[IpaBuna 3anucu xona PEP 8

[IpakTuyeckas pabora

Cemunap "®ynkiun"

CamocrositensHast pabota

JloTIOJTHUTEIbHBIE MaTePHAIbI

Tect w1t camonpoBepku

3agaHus Ha IPOrpaMMUPOBAHNE

1.3. OOBEKTHO-OPHUEHTUPOBAHHOE MPOTPAMMHUPOBAHHE
Jlexnus

BBeznenne B 00beKTHO-OPHEHTUPOBAHHOE TPOrPAaMMHUPOBAHHUE
Kraccsl 1 9K3eMIIIsIphI KI1acCoB

Mertonsr. [Ipumep pedakropunra nporpammsl Ha OOI1
Wukancynswst. [Tomumopduzm

Hacnenosanue xnaccos

Ocobennoct 00beKTHOM MoJienu B Python
DJIeMEHTBI CTaTHYECKOM THIU3aIMU. AOCTPaKTHBIE KIACChl M POTOKOJIBI
MHOXeCTBEHHOE HaclleI0BaHUE

[TpoGiiembl, CBS3aHHBIE C HAC/IEIOBAHUEM
Komnosunus kinaccos

[TpakTHueckue peKoMeHIauu

[IpakTuyeckas pabora

Cemunap "Knaccol 1 00beKTH"

CamocrositensHast pabota

JloTIOJTHUTENbHBIE MaTePHAIbI

Tect w1t camonpoBepku

3anaHus Ha IPOrpaMMUPOBAHNE

1.4. Yrny6nennsriii Python

1.4.1. PaGora ¢ ommbkamMu

Jlexnus

O06paboTka omMOOK B IPOTPAMMHPOBAHUHT



JIBe OCHOBHEBIE CTpaTernu 00PaOOTKH OIMIHOOK
CunTakcuc 00paboTKH OMHO0K

O0paboTKa NCKITFOUCHHH U TIPOU3BOJAUTEIBHOCTD
I'enepanus neknrod4eHUn

HNuctpykuus assert

Knaccs! uckitouenuit

Co3naHue 1moab30BaTeNbCKUX NCKITIOUEHHH
ITpakTHka paboThI ¢ UCKIIIOUCHUSAMHU

[IpakTuyeckas pabora

Cemunap "Pabora ¢ ommokamu"

CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus Ha IPOrpaMMUPOBAHNE

1.4.2. CnenimanbHble METO/IBI KJIACCOB U YCTAHOBKA BHEIIHUX OUOIHOTEK
Jlexnus

CnenunanbHble METO/IBI KJIACCOB

XemunpoBaHue

CneunanbHble aTpuOyThI

[Teperpy3ka oneparopoB

Konnexiuu u ureparopst

KonrtekctHbie MeHeKePbI

WucTpyknust import

Moynu cTaHIapTHOM OUOIHOTEKH

Cosnmanune cpoero Mmomyist Ha Python

YcranoBka BHenTHHX Oubnuotex Python
[IpakTuyeckas pabora

Cemunap "CnernuanbHble METOIBI KJ1accoB”
CamocrositensHast pabota

JloTOJTHUTEbHBIE MaTePHAIbI

Tect w1t camonpoBepku

3agaHus Ha IPOrpaMMUPOBAHNE

1.5. AHanu3 JaHHBIX C MOMOMIBIO MPUKIATHBIX OnbnmuoTek Python
1.5.1. OcHoBbl IMHEHHON anreOpbl B Numpy
Jlexnus

Bekropsl. OCHOBHBIE ONepaly HaJl BEKTOpaMu
Marpuisl. OCHOBHBIE OTEpalluyl Ha/l MaTpUiaMu
Berancnurensabie Gynkipm onbnmmoreku NumPy. MaccuBbl
Bexkropsl. Penienue nuHeiHbIX ypaBHeHH B NumPy
UcnonpzoBanne NumPy B 3amadax o06paboTku qjanHbIX. [eHepaus Menoauu
Pabora ¢ TabMMYHBIMU TaHHBIMU M BEKTOPaMU
bubmuorexa NumPy. Jluneiinas anre6pa B NumPy
3agaya CHHKEHUS pa3MEPHOCTH

Mertox r1aBHBIX KOMIIOHEHT

[IpakTuyeckas pabora

Cemunap "OcHOBBI IMHEHHOH anreOpsl B NumPy"
CamocrositensHast pabota

JloTIOJTHUTENbHBIE MaTePHAIbI

bubmuorexka NumPy

[Tpumepst pabotsl ¢ NumPy

Tect w1t camonpoBepku

3anaHus Ha IPOrpaMMUPOBAHNE

1.5.2. OnucarenpHast cTaTUCTUKA. AHAIU3 JaHHBIX ¢ Tomolnkio Pandas
Jlexnus



OmnucaresnpHas CTaTUCTUKA

bazoBeie onepanuu ¢ DataFrame

Pabota ¢ mpomyckaMu u onepayy HaJ JaHHBIMU

Pabora ¢ HeckonbkuMu Tabuamu (Join)

[Moctpoenue rpadukos B Pandas

OCHOBBI MaTEMaTHYECKOI CTaTUCTUKU

[MpakTuyeckas pabora

Cemunap "OmnucarenbHas CTaTUCTHKA. AHAIN3 JAaHHBIX ¢ moMonibio Pandas”
CamocrositensHast pabota

JloTIOJTHUTEIbHBIE MaTePHAaIbI

[Moctpoenue rpadukos B Pandas

Amnanu3 nanssix B Pandas

Tect w1t camonpoBepku

3agaHus Ha IPOrpaMMUPOBAHNE

1.5.3. IlocTpoenue rpadukos ¢ momoripo Matplotlib

Jlexnus

Meronpl BU3yanu3anuu

bubmuoreka Matplotlib

OcHoBHI TOCTpoeHUS TpaduKoB ¢ oMot Matplotlib
Amnaromus rpaduxoB B Matplotlib

Heckonbko obnacteli pucoBanus ¢ momoinbsio Matplotlib
3D-Buzyanuzanust rpaduKy s MAITUHHOTO 00yYEeHHS

Pabora ¢ nuzobpaxenriem B NumPy

[IpakTuyeckas pabora

Cemunap "Iloctpoenue rpadukos ¢ momoribio Matplotlib. Metoas! perpeccuonnoro ananuza'
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

Tect w1 camonpoBepku

3agaHus Ha IPOrpaMMUPOBAHNE

Tect Ha onleHKy 10 Teme "AHaIN3 IaHHBIX ¢ TOMOIIBIO MPUKIAIHBIX OnbIroTek Python”
1.5.4. MeTonp! perpecCHOHHOTO aHaIn3a

Jlexnus

JluneliHbIe MOJIENTM MAITUHHOTO O0yUYeHHUSI

JInneiinas perpeccust

Teopema I"'aycca-MapkoBa

L1 u L2 perynspuszanus

PewieHne nuHEHHON pErpeccuu U aHalau3 yCTOUUUBOCTH PEILEHUS
WHTeprionsuus 1aHHBIX

[Ipocras nuHeliHas perpeccus

Jluneiinas perpeccus ¢ nmomoinsto sklearn

[IpakTuyeckas pabora

Cemunap "['eHeTHUECKHE AITOPUTMBI U ONITUMHU3AIIHS"
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

Tect w1t camonpoBepku

3agaHus Ha IPOrpaMMUPOBAHNE

1.5.5. IocTpoenue rpadukoB ¢ momomipio seaborn. Padora ¢ Git
Jlexnus

[MocTtpoenue rpadukoB B seaborn

Co3nanue BUPTYaJIbHOTO OKPY)KEHHS

HMHCTpyMEHTBI CTaTHYECKOTO aHaIN3a KoJa

Git. Pabora ¢ pacnpesneneHHbIMHA CHCTEMaMH yYIIPaBICHUS BEPCUIMHU
[IpakTuyeckas pabora

Cemunap "Seaborn u nmpakTHKa o JiepeBbsiM"



CamocrositensHast pabota
JlononHuTEeIbHBIE MAaTEpUAIIb]
Tect w1t camonpoBepku
3anaHus Ha IpPOrpaMMUpPOBaHHUE

Cemecrtp: 2 (Becennuit)
2. OCHOBBI MAlIIMHHOTO O0YYEeHUS

2.1. MaremMaTH4yecKkue OCHOBBI MAITUHHOTO OOyUYCHHUSI
2.1.1. Beenenue B MammHHOe oOy4yeHune. MeToa Onmmkalmx coceneit
Jlexnus

Beenenne. Chepbl npUMEHEHUST MAITHHHOTO 00yYeHHS
BBenenue B ManmHHoOe 00yueHHE

HNHCcTpyKIMs 0 HACTPOMKE JIOKAJIbHOM MamuHbIDain
WucTpyknumst o pabote ¢ pa3InyHbIMU OHJIAWH-cpeaMu sl HoyTOykoBDaiin
OCHOBHBIE TOHATHS MALTMHHOTO 00YYEeHUs

dopmanbHas 331a4a MAIIMHHOTO O0Y4EHHS C YUUTeIeM
Merton k 6mmxkaiimmx cocenei

Mertpuku KiaccupuKanium

Peanmzanms kNN B Python

[IpakTuyeckas pabora

Cemunap "Meton O6mkaimx coceneit”
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

3anaHus Ha IPOrpaMMUPOBAHNE

2.1.2. Cny4aiinocts. HauBHelit BaliecoBckuii kiaccudukarop
Jlexnus

BepositHocTh. CBOMCTBa BEPOSTHOCTH

YcnoBHas BeposTHOCTh. Teopema baiieca

Hausnblii baliecoBckuii knaccudukatop

Peanuzanus nanBHOTO OaliecoBckoro kiaccupukaropa
OMmnupuyeckre QyHKIMN pacrpeeseHUs

[TpakTtudeckas pabora

Cemunap "Hausnbiii baiiecoBckuii knaccudukarop”
CamocrositensHast pabota

JloTIOJTHUTENbHBIE MaTePHAIbI

3anaHus Ha MPOrpaMMUPOBAHNE

2.1.3. Oorumusanusg

Jlexnus

ITpousBonHast u ee NPUMEHEHUS

I'papnentHas onTumMu3anus

VYciioBHAs ONITHUMU3ALUSA

Pemenue 3a1au ONTUMHU3ALUH I'PaIUCHTHBIMU METOAMHU
[IpakTuyeckas pabora

Cemunap "Ontumuzanys"

CamocrositensHast pabota

JloTIOJTHUTENbHBIE MaTePHAIbI

3agaHus Ha IPOrpaMMUPOBAHNE

2.1.4. 3apava nuueiHON Kinaccupukanuu. JlorucTuueckas perpeccus
Jlexnus

3a/iaua TMHEHHOM KilacCU(UKaIUN

[Ipasnomnonobue



Jloructrnueckas perpeccust
MynbTHKIIacCOBast KIacCU(PUKAIH
[IpakTuyeckas pabora

Cemunap "Jloructuueckas perpeccus”
CamocrositensHast pabota
JloTIOJTHUTEbHBIE MaTePHAIbI

3agaHus Ha IPOrpaMMUPOBAHNE

2.1.5. MeToxa onopHBIX BEKTOPOB

Jlexnus

Meron OOpHBIX BEKTOPOB

HenvHelHbIH METO OITOPHBIX BEKTOPOB
[IpakTuyeckas pabora

BeinonHenue 3aaun Ha IPOrpaMMHUPOBAHKE TI0 TEME ypOKa
CamocrositensHast pabota
JloTIOJTHUTEbHBIE MaTePHAIbI

3anaHus Ha IPOrpaMMUPOBAHNE

IIpoext ML Pipeline

2.2. MammHHOe 00y4yeHne

2.2.1. Pemaromiue nepeBns

Jlexnus

Pewmaromue nepeBbs

[Ipouenypa nocTpoeHus AepeBa peLICHUN
Kputepun nnhopmaruBHOCTH: DHTPONHUS
Kpurepunit [Jxuan

Kpurepun B 3agaue perpeccun. YceueHHe 1epeBbEB
Cnennguueckue CBOWCTBA IEPEBbHEB
[Ipaktrka o nepeBbsmM

[MpakTuyeckas pabora

BrinonHenue 3ajaun Ha IPOrpaMMHUPOBAaHKE TI0 TEME ypOKa
CamocrositensHast pabota
JloTOJTHUTEbHBIE MaTepHAIbI

3agaHus Ha IPOrpaMMUPOBAHNE

2.2.2. Cry4aiiHbIil 1ec

Jlexnus

Texauka aHcamMOIUPOBaHUS

RSM

JnneMma cmeleHust

CwMmemmBaHue

CrexuHr

AHcamOnu JiepeBbeB

[IpakTuyeckas pabora

BeinonHenue 3aaun Ha IPOrpaMMHUPOBAaHKE TI0 TEME ypOKa
CamocrositensHast pabota
JloTIOJTHUTEbHBIE MaTePHAIbI

3agaHus Ha IPOrpaMMUPOBAHNE

2.2.3. Ouenka kadecTBa kinaccuduranuu. OneHka 3HAYMMOCTH MPU3HAKOB
Jlexnus

OueHka KauecTBa KJIacCUPHUKALUH
Mertozbl Kpocc-Baauganuu
Cross-validation riddle

Ornenka 3HaYMMOCTH TIPU3HAKOB

Feature importances

[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAA



CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

3agaHus Ha IPOrpaMMUPOBAHNE

2.2.4. I'paiueHTHBIN OyCTUHT

Jlexnus

Byctunr

I'panuenTHbIN OyCcTHHT

Busyanuzamus rpaaneHTHOro OycTHHTa

CatBoost

CpaBHeHME TPaJUEHTHOTO OyCTHHTA C IPYTUMH aHCAaMOJIEBBIMU METOAAMHU
Peanuzanus rpaguentHoro Oyctunra B Python
[IpakTuyeckas pabora

BeinonHenue 3aaun Ha IPOrpaMMHUPOBAHKE TI0 TEME ypOKa
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

3anaHus Ha IPOrpaMMUPOBAHNE

2.2.5. MammnHOe 00yueHue 0e3 yunrens. Kinacrepuzanus
Jlexnus

Oo6yuenue 6e3 yuurens. Knacrepuzanus

MeTozbl TOHMKEHHS Pa3MEPHOCTH

PexomeHnaTenbHbIE CHCTEMbI

BBenenue B Kiacreprsanuio

Pa3znooOpasue 3a1a4 KiacTepu3aniu

[IpakTuyeckas pabora

BeinonHenue 3aauy Ha IPOrpaMMHUPOBAaHKE TI0 TEME ypOKa
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

3agaHus Ha IPOrpaMMUPOBAHNE

2.2.6. AITOpUTMBI KJIacTepU3aluu

Jlexnus

K-Means

EM-anroputm

ArniomepaTrBHas nepapxuyeckas KiacTepu3anus

I'pads! 1 MeTOBI HA OCHOBE TIOTHOCTH TOYEK

Anroputm DBSCAN

[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAN

CamocrositensHast pabota

JloTIOJTHUTENbHBIE MaTePHAIbI

3anaHus Ha MPOrpaMMUPOBAHNE

2.2.7. Beibop mMetoaa knacrepuzanun. OIeHKa KauecTBa KIIaCTepU3aIiu
Jlexnus

Br16op MeTona kinacrepuzanuu

OueHka KauecTBa U peKOMEHIaINH

[IpakTuyeckas pabora

BeinonHenue 3aauy Ha IPOrpaMMHUPOBAaHKE TI0 TEME ypOKa
CamocrositensHast pabota

JloTIOJTHUTENbHBIE MaTePHAIbI

3agaHus Ha IPOrpaMMUPOBAHNE

2.3. I'my6oxkoe oOyueHue

2.3.1. Brenenue B m1yookoe oOy4eHne

Jlexnus

Hcropus ucKyCcCTBEHHBIX HEHPOHHBIX CETEH

HeiiponHsble cetu



Mexanu3M 006paTHOTO PacPOCTPaHEHUsI OIINOKU

OYHKIUY AKTUBALUU

HNHuTepakTuBHOE NEMO

Heiiponnsie cetu. Utorn

[pocreitmas Heiipocers Ha PyTorch

[IpakTuyeckas pabora

BeinonHenue 3aaun Ha IPOrpaMMHUPOBAaHKE TI0 TEME ypOKa
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

3agaHus Ha IPOrpaMMUPOBAHNE

2.3.2. SGD nopabotku

Jlexnus

SGD nopabotku

Perynspuzanus 8 DL

[IpoGnema nepeoOyueHus

AyrMeHTanys 1 UTOTU

PyTorch: moznens ¢ perynspusarueit

[IpakTuyeckas pabora

BeinonHenue 3aaun Ha IPOrpaMMHPOBAaHKE TI0 TEME ypOKa
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAaIbI

3agaHus Ha IPOrpaMMUPOBAHNE

2.3.3. BexTopHbI€ IpECTaBICHHS CIIOB

Jlexnus

Bsenenne B NLP

[pensapurenbHas 00padoOTKa TeKCTa

N3Bnedenue npu3HakoB

Bexkropnoe npencraenenne cioB (Word Embeddings)
Bekropnbie npeacrasienus cinoB. Busyanuzanus. (Word embeddings visualization)
Buzyanu3zanus B Python

Busyanu3zanus B Python Ha nmpumepe BEKTOPHBIX TPEICTABICHUH CIIOB
[IpakTuyeckas pabora

BeinonHenue 3aaun Ha IPOrpaMMHPOBAaHKE TI0 TEME ypOKa
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAaIbI

[IpoexT "I'eneparust moa3un"

2.3.4. PexyppeHTtHble HeliporHbIle ceTH. [Ipobnema 3aTyxaroiero rpaueHTa
Jlexnus

S13BIKOBOE MOZIETMPOBAHUE

PexyppeHTHBIE HEHPOHHBIE CETH

RNN

LSTM

ITpoGiema 3aTyXaromux rpaJieHToB

[TpoGiiema B3pBIBAIOIIMXCS TPAIUCHTOB

S3pIKOBOE MOZIETMpOBaHue: peanu3anus B Python
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuil 110 TEME JIEKIIAN

CamocrositensHast pabota

JloTOJTHUTEbHBIE MaTepHAIbI

3anaHus Ha IPOrpaMMUPOBAHNE

2.3.5. O6paboTka n3zodpaxenuii. CBEpTOUHbIC HEHPOHHBIE CETH.
Jlexnus

CaepToYHbBIE CIIOU

WHTepakTUBHAS AEMOHCTpAIUs



Padding, Strides, Pooling

0O030p apXUTEKTYp

Ceeptku [yt n300pakeHuid. ba3oBbiii 0030p, MPUMEPHI
[IpakTuyeckas pabora

BeinonHeHnue 3a1auu Ha NPOrpaMMHUPOBAHUE IO TEME YPOKa
CamocrositensHast pabota

JlomoHUTENbHBIE MaTepHaIIbI

3ajaHus Ha IPOrPaMMUPOBAHHE

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHNS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

Cucrema JUCTaHIMOHHOTO OOY4EHUSI:

OOyuatromieMycss He0OXOANMO HAJIMYUE JOCTYIA B CETh HHTEPHET, KOMIIBIOTEP.

[IpenonaBarento Kypca HEOOXOAUMO HAIMYHUE JOCTYIa aAMUHUCTPATOpa Kypca 1 000pynoBaHHe 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. myonukauun / Y. Makkuan. — Mocksa, JIMK
[Ipecc, 2020
2. Python u ananu3 nanusix, [lepBuyunas 06paboTka gaHHBIX ¢ IpruMeHeHneM pandas, NumPy n
[Python / Y. Makkunu. — Mocksa, JIMK Ilpecc, 2020.— URL: https://e.lanbook.com/book/131721
(mara obpamenus: 26.01.2021). - [omusrit Teket (Pexum nocryna : u3 cetu MOTU / YnanenHsii
JOCTYTI)
3. Kypc nuddepennnanpaoro u uHTErpagbHoro ucunciaeHus : B 3 T. T. 1 : y4eOHHK JUTst By30B : PeK.
M-Bom ob6pazoBanus Poc. ®eaeparuu / I. M. @uxrteHToNbI ; ipes. u npuM. A. A. OIOpUHCKOTO .—
8-e m3a. / .— M. : dusmariaurt, 2001, 2003, 2006, 2007 .— 680 c.
4. Jlexunu o MatemMaruyeckoMy aHanuzy. B 3 gactax, Hacts 1, @yHkumuu oHOM nepeMeHHOM,
yueOHUK 17151 By30B/S. M. JIpiMapckuii ,-MockBa, MOTH, 2020
5. AnanuTrueckas TeoMeTpHs U JInHeiHas anredpa [Teket] : B 2 4. : yue6. nocobue ais By3os. Y. 1/
A. E. YMHOB ; M-Bo 00pa3oBanus u Hayku Poc. ®enepanuu, Mock. pusnuko-TexH. uH-T (Toc. yH-T .—
2-e u3n., uctp. u gomn. — M. : I3a-so MOTU, 2006 .— 272 c.
Jlureparypa u3 cpeacTs kadeapsr:
1. Mamunnoe obyuenue. [larrepusl npoektupoBanust: Ilep. ¢ anr./ B. Jlakmmanan, C. Pobuncon, M.
MymHH. - CI16.: BXB-IletepOypr, 2022. - 448 c.
2. Ilpaktuyeckas craructuka i cienuanuctoB Data Science: Ilep. ¢ anr. / I1. Bproc, O. bproc, I1.
lenex. — 2-e u3n., nepepad. u gon. — CI16.: BXB-Iletepbypr, 2021. — 352 c.
3. Ilpoctoit Python. CoBpemenHslii cTuib nporpammupoBanud. b. Jlro6anosuu. - CIIO., [Tutep, 2018

JlononHuTenbHAs TUTEpaTypa
1. BBenenue B Teopuio BEpOsITHOCTEH U ee mpuioxenus [Teker] : B 2 T : yue0. mocoOue st By308B. T. 1
/ B.®emnnep ; nep. ¢ nepecmotp. 3-ro anri. uzz. FO. B. [Ipoxopoga ; [mpunecn. A. H. Koamoroposa] .—
M. : Mup, 1984 .— 528 c.
2. Kypc ananutuueckoil reoMeTpus 1 JInHEHOH anreOpsl [Tekct] : yueObnuk s ByzoB / /1. B.
bexnemumeB .— 12-e uza., ucnp. — M. : ®uszmaraut, 2008, 2009 .— 312 c.
3. Python u mammnHoe oOy4enue [Tekct], kpaiiHe He0OXOAMMOE U3JaHHUE MO HOBEHUIIEH

npecKa3are’IbHON aHaJTUTHKE JIsl OoJiee TTyOOKOTO TOHUMaHHS METOIOJIOTHH MAallIMHHOTO
o0yuenus/C. Pamka, -M., JIMK Ilpecc, 2017

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



OdunuaneHbi caitt Python - https://www.python.org/

BBenenre B aHanmu3 AaHHBIX ¢ ToMolnkio Pandas - https://habr.com/ru/post/196980/
Cpena pazpabotku IDE PyCharm - https://www.jetbrains.com/pycharm/

PEP 8 — Style Guide for Python Code - https://peps.python.org/pep-0008/
OdunuansHas qokymenTtanus (anrt.): https://docs.python.org/3/

Jokymenrarus mo uckimoueHusm: https://docs.python.org/3/library/exceptions.html
Moguens GitFlow: https://nvie.com/posts/a-successful-git-branching-model/

e AN N M

. CoBpemenHnsbIi monxoy kK Bepcuonuposanuio s CI/CD:
https /I'www.atlassian.com/continuous-delivery/continuous-integration/trunk-based-development

9. Kypc «IIporpammuposanue Ha Python»: stepik.org/course/67/
10. Urposoii Tpenaxep mo Python: py.checkio.org
11. NumPy documentation — NumPy v1.24 Manual https://numpy.org/doc/stable/

12. Audio and Digital Signal Processing(DSP) in Python (pythonforengineers.com)
https://new.pythonforengineers.com/blog/audio-and-digital-signal-processingdsp-in-python/

13. MP3 to Numpy and back | Kaggle
https://www.kaggle.com/code/gabrielmilan/mp3-to-numpy-and-back

14. GitHub: Let’s build from here - GitHub https://github.com/
15. Harvard Dataverse https://dataverse.harvard.edu/
16. User Guide — pandas 2.0.2 documentation (pydata.org)

17. Pandas Pivot Table Explained - Practical Business Python (pbpython.com)
https://pandas.pydata.org/pandas-docs/stable/user_guide/index.html

18. MoewM aaraceT: pyKOBOJICTBO 0 OYMCTKE JaHHBIX B Python (proglib.io)
https://proglib.io/p/moem-dataset-rukovodstvo-po-ochistke-dannyh-v-python-2020-03-27

19. pandas documentation — pandas 1.5.3 documentation https://pandas.pydata.org/docs/

20. Comparison with other tools — pandas 2.0.2 documentation (pydata.org)
https://pandas.pydata.org/docs/getting_started/comparison/index.html

21. Comprehensive Guide to Grouping and Aggregating with Pandas - Practical Business Python
(pbpython.com) https://pbpython.com/groupby-agg.html

22. Harnsanas mmapranka no onepanusm ¢ DataFrame B pandas s data wrangling u He TONBKO
(tproger.ru) https://tproger.ru/articles/pandas-data-wrangling-cheatsheet

23. Statistical functions (scipy.stats) — SciPy v1.10.1 Manual
https://docs.scipy.org/doc/scipy/reference/stats.html

24. Understanding Confidence Intervals | Easy Examples & Formulas (scribbr.com)
https://www.scribbr.com/statistics/confidence-interval/

25. 6 Steps to Evaluate a Statistical Hypothesis Testing (enago.com)
https://www.enago.com/academy/evaluate-statistical-hypothesis-testing/

26. 17 Statistical Hypothesis Tests in Python (Cheat Sheet) - MachineLearningMastery.com
https://machinelearningmastery.com/statistical-hypothesis-tests-in-python-cheat-sheet/? _cf chl tk=k9
USfBCvimOWBbBLF2DKPZToD43bZGKm20Yq IvEfWe-1707807813-0-4453

27. IlpodeccronanbHblii THPOPMATMOHHO-aHAIMTHUECKUN PECyPC, MOCBSICHHBIA MAIIUHHOMY
00y4eHHIO, pacTIO3HaBaHUIO 00PAa30B U MHTEIJICKTYyaIbHOMY aHAJIN3Y JaHHBIX —
http://www.machinelearning.ru/

28. Python Numpy Tutorial - https://cs23 In.github.io/python-numpy-tutorial/
29. Learn Git Branching - https://learngitbranching.js.org/?locale=ru RU
30. Deep Learning (deeplearningbook.org) https://www.deeplearningbook.org/

31. Mathematics for Machine Learning (mml-book.github.io)
https://mml-book.github.io/book/mml-book.pdf

32. Unbiased Research https://unbiasedresearch.blogspot.com/

33. Beenenue B MammHHOE 00y4deHHe ¢ moMolibko scikit-learn (mepeBoj mokymeHranumn) / Xadp
(habr.com) https://habr.com/ru/articles/264241/

34. Supervised learning — scikit-learn 1.3.0 documentation
https://scikit-learn.org/stable/supervised learning.html#supervised-learning

35. Knactepuzyem Jtydiie, 4eM «MeToj JOKTs» / Xabp (habr.com)
https://habr.com/ru/companies/jetinfosystems/articles/467745/

36. Knactepuzanus - scikit-learn https://scikit-learn.ru/clustering/



37. 10 6ubnumorek Python ans mamuaHOTO 00yueHHs U McKyccTBeHHOTO MHTeIuiekTa - UPROGER |
[Iporpammuposanue https://uproger.com/10-bibliotek-python-dlya-mashinnogo-obucheniya/?ref=vc.ru

38. TensorFlow https://www.tensorflow.org/?hl=ru

39. Keras: Deep Learning for humans https://keras.io/

40. PyTorch https://pytorch.org/

41. Caffe | Deep Learning Framework (berkeleyvision.org) https://caffe.berkeleyvision.org/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HoxymenTtauus Postgres npo cpaBHEHHE CTPOK -
https://postgrespro.ru/docs/postgrespro/9.5/functions-matching

Joxymenranus Postgres npo npyrue GyHKIHNA paboThl CO CTPOKAMHU -
https://postgrespro.ru/docs/postgrespro/9.5/functions-string

Tectep perysipHbIX BeIpaXXeHHH - https://www.regextester.com

NurepaktuBHbiil yaeOnuk o SQL -http://www.sql-tutorial.ru/ru/content.html

BBenenue B aHanmu3 AaHHBIX ¢ ToMoIkio Pandas - https://habr.com/ru/post/196980/

Hauano pa6otst ¢ Power BI -
https://docs.microsoft.com/ru-ru/power-bi/fundamentals/desktop-getting-started
[podeccuonanbublii HHGOPMAIIMOHHO-AaHATTUTHYECKUH PECypC, MOCBSIIEHHBINH MAITHHHOMY
00y4YeHHIO, pacIIO3HaBaHUIO 00PAa30B M MHTEIUICKTYyaIbHOMY aHAIM3y NaHHBIX —
http://www.machinelearning.ru/

Nudopmanmonnas cucrema «Exnnoe okHo focTymna k oopazoBareibHbM pecypcam» (MC «EnuHoe
OKHO») — http://window.edu.ru/

[Inardopma otkpeiToe obpazosanue — https://openedu.ru/

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CamocrositenpHas paboTa MOmpa3lesercs Ha ayJUTOPHYI) W BHEAYIUTOPHYIO. AYIUTOPHYIO
CaMOCTOSATENIbHYIO paboTy COCTaBIIAIOT NPAKTHUYECKHE 3aJaHNs, KOTOPBIE BHIMOIHSIIOTCS CIIyIIATEII MU
BO BpeMs YYeOHBIX 3aHSATHH, pe3yiabTaTbl €€ BBIMOJHEHUS NPOBEPSAIOTCS U OLCHHBAIOTCS
IpernojiaBaresieM B yueOHOM Iporiecce.

BheaynnTopHas camocTosTenbHas paboTa BKIIIOYaeT (YOPMbI: H3ydeHHE JOIOIHUTEIBHON JIUTEPaTypHl,
MOJTrOTOBKA UTOTOBBIX IPOEKTOB 10 MOAYJISIM, ITOATOTOBKA MPOEKTA.

OCHOBHBIMH KPHUTEPHUSMHU KadeCTBa OPTraHU3aLUH CaMOCTOATENBbHOM pPalbOThI CIIy>KUT HaIU4yhe
KOHTPOJISl PE3yJIbTAaTOB CaMOCTOSTEIbHON pabOTHI.

OCHOBHBIMU COBPEMEHHBIMHU (pOpMaMU OpPraHU3ALH CaMOCTOSTEIbHON paOOThI SBIISAIOTCS TBOPUECKHUE
pabotsl u pabora ¢ UHGOPMALTMOHHBIMU KOMITBIOTEPHBIMH TEXHOJIOTHSMH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: Hayxo€mkre TeXHOIOTHY 1 9KOHOMHUKA HHHOBAIUI

npo¢ujib NOATOTOBKH: BendypHbpie ”HBECTUITUHN ¥ TEXHOJIOTHIECKOE TIPEITPUHUMATEIHCTBO
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
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Kypc: 1
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PazpaGoTunkm:

P.I" Heitues, cTapmmii npenoiaBaTeib

A.Il. UncToB, aCCUCTEHT

M.A. TleBuioBa, METOJUCT

JK.W. 3ybuioBa, xauA. (hus.-Mat. HAyK, IKCIIEPT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-3 CnocobGeH oprann30BbIBaTh H PYKOBOJIUTD
paboToii KoMaH/Ibl, BEIpa0aThIBasi KOMaHIHYTO
CTpATETHIO LIS JOCTHKECHUS IMOCTAaBICHHOMN
3a/1auu

VYK-3.1 Opranuzyer u KOOpAMHUPYET pabOTy y4aCTHHKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VYK-3.4 CnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacrpenessTh HOpYYEHHS YICHaM KOMaH/Ibl,
OpPraHU30BBIBATh O0CYKACHUE PA3HBIX HJIEH 1 MHEHHUN

OIIK-5 Criocoben cobuparb, 00padaThiBaTh 1
MHTEPIIPETUPOBATH C HCIOIb30BAHUEM
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHU
JTaHHBIE, HEOOXOAMMBIE JIJIsl TPOPECCHOHATBHOU
cdepbl e TebHOCTH

OIIK-5.1 Bnageer 3HaHMSIMM M HaBBIKAMH HCIOJIb30BaHHSA
MH()OPMAIIMOHHO-KOMMYHUKAITMOHHBIX ~ TEXHOJOTHH IS
MOWCKA W W3y4YCHHs] HAayYHOH JINTEpaTypbl, MPUMEHEHUS
MIPUKJIATHBIX TPOTPAMMHBIX IPOTYKTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIUA

B pesynbrare nzyueHus AnCHMIUIAHBL « OCHOBBI MAIIMHHOTO U IIIYOOKOTO 00y4eHHs» 00YJarOIUIACs TOTKEeH:

3HATb:




MPUHIIMITBI OPTaHU3ALUH KOAA;
0a30BbIe TUIIBI U KOHCTPYKIIUH si3biKa Python;
HOHSTHS BEKTOpA M MAaTpPHIbI, BEKTOPHOTO MPOCTPAHCTBA, HOPMBI BEKTOPA, OPTOrOHAIBHOCTH U

TUTICPIITIOCKOCTH;

KaK BBITIOJHATH 0a30BbIC OINEpaIK HaJl BEKTOPAMHU M MaTPHULIAMH;

Kak Onbnmroreka NumPy rmoMoraeT B Hay4HbIX BBIYMCICHUSIX M 00paboTKe JaHHBIX;

Ha3HauYeHHE U NpuHIMI padoTel Onbmuorekn NumPy;

OCHOBHBIE METOIbI 00PaOOTKH JaHHBIX, YIIPOINAIOIINE PELICHNE 3a4ad MAIIHHHOTO O0yYeHHUS;

B KaKuX cepax MpUMEHsIeTCsl MalIMHHOE 00y4YeHHE;

OCHOBHBIE ITOHATHSI MAIIMHHOTO 00y4eHus: 1araceT (BbIOOpKa), OOBEKT, IPU3HAK, TAPTEeT, MAaTPHLA

O0OBEKT-NIPU3HAK, MAITHHHOE 00YYEHHUE C YUHUTEIIEM, TapreT, MOJeIb, pecKa3anue, QyHKIHS MOTepb,
napamerp, Tuneprnapamerp;

(hopMalIbHYIO TOCTAHOBKY 3a/1a4M MAIIMHHOTO 00yUYCHHSI C YUUTETIEM;

KaK CTPOUTCSI CBEPTOUHAsI HEHPOHHAS CETbh;

yacto ucnoin3yemble B CNN texnuku (padding, striding, pooling);

pas3yInuHbIe APXUTEKTYPBI, UCTIONIB3YIOLIMECs B MAIIMHHOM O0y4EHHH;

MOHATHE KOJJICKIUH;

Ha3Ha4YeHHe KOJJIEKINH B pa3paboTke;

B KaKHX 3a/1a4aX MAIIMHHOTO OOYYEHUs UCIIONIBb3YIOTCS IMHEUHBIE MOZCIIH;

TeopeMy l'aycca-MapkoBa;

OCHOBHBIC TIOHSITUS TEOPUHU BEPOATHOCTEH;

MOHATHE YCIOBHOM BEPOSITHOCTH, TUCKPETHBIX U HEMPEPHIBHBIX CIyYalHBIX BEJINUNH;
LEHTPaIbHYIO IPEAeTbHYI0 TeopeMy U TeopeMy baiieca;

B KaKHX 3a/1auaXx MOKHO IPUMEHUTh HauBHBIN baliecoBckuii knaccudukarop;

KaK CTPOHUTCS peKyppeHTHast HelipoHHas ceTh (RNN);

pazHoBugHOCTSIMH apxuTeKTypbl RNN — LSTM u GRU;

MpoOJIeMBl 3aTyXalOMIUX U B3PHIBAIOLIUXCS TPATUCHTOB;

MOHSATHE U POJIb CTIEIHATIBHBIX METOIOB KJIACCOB B IporpaMMupoBaHuu Ha Python;
CHOCOObI MOAKIIOUEHHSI MOYJIeH CTaHAAPTHONH ONOITHOTEKY;

MOJYJI CTaHJAPTHON OUOITUOTEKY;

BUJBI TPapUUECKOTO NPEACTABICHUS JAHHBIX M CUTYallMd UX UCTIONb30BaHUS;
BO3MOXKHOCTH OnOnmoreku matplotlib 11 mocTpoeHust pa3IMyHBIX BUJOB TpadUKOB M HACTPOUKH

nx OTO6pa)K6HI/I$I;

(YHKIIMU ¥ UX CBOMCTBA;

KaK HaXOIUTh MPOU3BOIHBIC (DYHKIIUH, YTO TAKOE IKCTPEMYMBI M KDUTUYECKHE TOYKH (DYHKIIUH;
YTO TaKOE rPAJUCHT (QYHKIINY;

METO/IbI ONTHMHU3AIHH;

3aja4y 00pabOTKH €CTECTBEHHOTO SI3bIKA;

MOHSTHS PABIONION00HS B 33/1a4aX MAIMHHOTO 00y4eHUs;

pa3IMYHbIE METPUKH OLCHKU KauecTBa KiacCH(UKaum;

OCHOBHBI€ TIOIXO/IbI TPAAMEHTHOM ONITHMU3AIIH;

OCHOBHBIC TEXHUKH PEryJIIpU3aIMU B IITyOOKOM O0yYCHUH;

METO]] OTIOPHBIX BEKTOPOB, UCTIONIL3YEMBIH JUIS 33/1a4 KIIaCCH(UKAIIMU M PETPECCHOHHOTO aHAJIH3a;
CIIOCOOBI CO3aHMs HETMHEHHOr0 KJIacCU(HUKATOpa ¢ MOMOILBIO TaK Ha3bIBAEMOIO SIEPHOTO TPIOKA

(kernel trick);

KpuTepuu HHOOPMATUBHOCTH: SHTPONHSA U KpuTepuid JHKuHwm;

KaK MCIIOJIhb30BaTh PEIIAIOIINE JICPEBbs B 3aJa4€ PErpeccuu;

OCHOBHBIE HEJIMHEHHbIE (DYHKIINH aKTHBAIUH;

MEXaHU3MBI OOPaTHOTO PacIpPOCTPAHECHUS OIINOKH;

MPHUHIUIBI Pa0OThl ¢ PYHKIUSIMI: CHHTAKCUC (PYHKITUH, CIIOCOOBI 3aJIaHMs apTyMEHTOB U BO3BpaTa

3HAYCHUH;

MOHATHS KJIaccoB  00beKTOB B Python, nux B3anMocBs3b;
0COOEHHOCTH 00BEKTHO-OPHEHTHPOBAHHOM Mozen B Python;
MOHATHE ¥ MEXaHU3MBbI HACIIC/IOBaHHS, €TO POJIb B IPOTPAMMHUPOBaHUY;
MTOJTXOMTBI K 00paboTKe OMHO0K;
MeXaHU3M (OPMHUPOBAHUS UCKITFOUCHUH;
BO3MOKHOCTH OHOMMOTEKH seaborn [Jisi IOCTPOCHUSI Pa3IMYHBIX BUIOB IPaKOB;
OCHOBBI MaTEMaTHYECKON CTATHCTUKU;
pa3IMYHbIC TEXHUKU aHCAMOIMPOBAHUSI U TEOPETUIECKHE TPEANOCHUIKH K X IPUMEHEHHIO;
mponenypy bootstrap, Ha OCHOBE KOTOPOU CTPOUTCSI METOJI aHCAaMOIUPOBaHUs OATHHT;
MPUHIIMAITBI TIOCTPOCHUS CIy4aiHOTO Jieca;
KaK HCIIONIb30BaTh TEXHUKY OJICHIWHTa, KOTOpasl MO3BOJISIET CTPOUTH aHCaMOlIM HE MapauieIbHO

IpyT IpYyTY, a OCIEeI0BaTENbHO;



YMeThb:
— BpIMONHATE NpakTHYECKHE 3a7a9H U IPOEKTHI B KOMaH/IC;
— Ycranosuth uHTEpNpeTarop Python Ha kommbroTEp;
— YcranoButh cpeny paspaborku PyCharm;
— Hanwmcars npocroii ko Ha Python;
— HCHOJIB30BaTh 0a30BbIE TUIIBI U KOHCTPYKIMK Python ams HamucaHust MPOCTHIX MPOrpaMM;
— mnpuMeHaTb NumPy 11 paboThl ¢ BeKTOpaMH ¥ MaTpHLIAMH;
— npumenaTs Metog kNN m1s pereHust 3a/1a4 MaltiHHOTO 00yYeHHS;
— o0yy4ars cBepTOUHYI0 HelpoHHYI0 ceTh (CNN);
— HCHOJB30BaTh CBEPTOYHYIO HEHPOHHYIO CETh AJIsi 00pabOTKH U300paKeHUH;
— HCIIOJIb30BaTh BCTpOEHHbIE B Python KoyteKkuuy Ui HamMCaHus IPOTPaMM;
—  CONOCTaBJSTh M BbIOpaTh HEOOXOIMMYIO CTPYKTYPY OAHHBIX AJISi KOHKPETHOH MpakTHYeCKON
3aJauy;
(hopMasIbHO MTOCTABUTH 3a7avy JIMHEHHON perpeccuy;
ucnons3oBath L1- n L2-perynspuzanum s pemeHns 3a1ad MalliHHOTO 00y4eHHMs;
HCIOJIb30BaTh CIIEHAIbHBIE METO/IBI B HAITMCAHUU MPOTPaAMM;
— IPUMEHATh (YHKIMHU AT TOCTPOEHHSI OCHOBHBIX BHIOB Ipa)MKOB M HACTpaMBaTh BHEIIHHN BUJ
rpa¢ukoB (IIBET, HOATHNCH, JIETEH/Ia, CETKA);
—  crpouth 3D-nzobpakeHus ¢ momornibio Oubmuorek Python um ucmonb3oBarh WX Uil 33724y
KOMITBIOTEPHOTO 3PCHUS;
— peluarb 3a7a4y ONTUMU3ALUHU IPAJUEHTHBIMU METO/IaMH;
— mpenoOpabareiBaTh TEKCTOBBIE JaHHbBIC U U3BJIEKATh U3 HUX MPU3HAKY;
— CTpPOUTH MH(POPMATHUBHBIE BEKTOPHBIE MPEICTABICHUS CIIOB;
— pewarb 3a7a4u JMHEHHOW Kiaccu()UKaluy B MAIIMHHOM OOYYEeHHU;
—  WCIONIb30BaTh MOJIENb JIOTUCTHYECKOW pErpeccHy B 3aja4ax OMHAPHOH W MYJIBTUKIACCOBON
Kjaccuukanuy;
— 0opoThcs ¢ nepeoOydeHneM HEHPOCETH C TOMOIIBIO PETYIISPU3ALINHT;
— CTpOHUTH MOJEIb ¢ peryasipusauueii B PyTorch;
— HCIIOJIb30BaTh PEIIAIOIIUE JePEBhs B 331a4aX MAIIMHHOTO 00y4YeHus;
— OMNMKCHIBATH JIMHEHHbIE U HETMHEHHBIE 3aBUCUMOCTH C IIOMOIIBIO HEHpOceTei;
— CTpPOMTH MpocTeiyro HelipoceTh Ha PyTorch;
— HCHOIb30BaTh (PyHKIMH KaK 00BEKT, QYHKINHU BBICIINX ITOPAIKOB, JIAMOIa-QYyHKIUH;
— BBINOJIHUTH YTEHHE U 3aIUCh B (aiii;
— npumeHsaTh pekomeHaanuu PEP 8 nis nanucanus xozaa;
— CO03JaBaTh KJIACChl U UCIIOIb30BaTh METO/BI KJIACCOB;
— TPOEKTHUPOBATH HEOOXOIUMBIE KIIACCHI U METO/bI KJIacCOB;
— IIPOEKTUPOBATH KJIACCHI C UCIOJIb30BAaHUEM MEXaHU3Ma HaCJIe0BaHMUs;
— HCHOJb30BaTh KOHCTPYKLIMH SI3bIKA IJIs1 TEHEpalui UCKItoueHui Ha Python;
— C03/1aBaTb BUPTYaJIbHOE OKPYKEHUE;
— BBINOJIHATH CTATUCTUYECKUI aHAIN3 MPOrPaMMHOIO KOJIa;
— paboraTh ¢ pacnpesielieHHONH cHCTeMON KOHTpolst Bepeuit Git;
—  nonyunts uHpopmanmio o DataFrame, BbIYMCIAMTD OmUcCareNbHbIE CTATUCTHKH JAJISI YHCIIOBBIX
JAHHBIX, 00paTUThCA K 21eMeHTaM DataFrame 1o mHIEKCy U OpSAAKOBOMY HOMEPY, H3MEHHUTh HHJCKC;
—  BBINOJHATH NOUCK, QUIBTpALMIO U cOpTupoBKy DataFrame ¢ npumeHeHneM mMeTon0B OMOIMOTEKN
Pandas;
—  BBIYMCISTH CTATUCTHKY IO NMPHU3HAKaM, MPUMEHATh (YHKIUHM K JaHHBIM, PACCUUTHIBATH HOBBIC
3Ha4YEHUS;
— paboTaTb ¢ HECKOJIBKUMHU TaOJIMLIaMH C TOMOILBIO MHCTPYMEHTOB Oubnuoreku Pandas;
— cTpoutb rpaduku B Pandas;
— moadupars METOIbI, MPU3HAKU M YUCIIO KJIACTEPOB VIS KJIACTEPHU3ALHM;
— OLICHMBATh BIHMSHUE IPU3HAKOB HA IPOTHO3 MOJENM MAIIMHHOTO OOYYEHHUs C ITOMOILBIO
ouommorexku SHAP;
— HCIOJIb30BaTh METOJ KPOCC-BAIMALMHU ISl OLIEHKU KauyecTBa MOJIEIIN;
— nonb3oBareea EM-anropurMom;
— mnoJb3oBaThest MeTonoM DBSCAN;
— pemarp 3a7a4u KJIaCCU(PUKALNN U PETPECCHH C TIOMOIIBIO IPaJHUEeHTHOTO OyCTHUHTA;
— HCIIOIb30BaTh TPAJUEHTHBIN OyCTHHT;
— 3¢ ¢eKTUBHO UCTIONIB30BaTh OONIbLINE 00BEMBI JAHHBIX TOCPEACTBOM MOHMKEHUS UX Pa3MEPHOCTH.
BJa/IeTh:



- CTaHJAPTHBIMU CTPYKTYpaMu IaHHBIX B Python, ymenuem nucars gyHkumu Ha Python, mpumeHsTh
(dyHKIIMOHATILHBIE 0COOEHHOCTH $I3bIKa, padOTaTh ¢ (aiiiaMu ¢ TOMOIIbIO s3bika Python;

- MEXaHW3MaMH1 HACJICAOBaHMUs, CO3/IaBaTh KJIACCHI M paboTaTh ¢ HUMH, 00padaThIBaTh NCKITIOUYCHHS;

- HaBBIKAMM BBIOOPA MOIXOSIIETO METO/Ia ONTUMH3ALNY [Tl KOHKPETHOH 3a1a4u;

- HaBBIKAaMH TpHMEHEeHUs OuOnamorekn Python Ui moOCTpoeHMS MOJENM JIMHEHHOW pPErpeccHH,
peLIaoNNX JePeBbEB M KOMIIO3UIMK aJITOPUTMOB, Ui OOYYEHUS METPHUECKUX alIropuTMoB, SVM,
0alieCOBCKUX MOZEIEH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

3agaHue Ha IPOrpaMMHUPOBAHUE

1. IlpusercTBuE

Ha Bxonm mporpamma moiydaeTr CTpPOKy — HMs moiib3oBatens. Cumraiite €€ W BBIBEAWTE HA JKpaH
¢dpazy: «[Ipuser, [ums]!».

OOparuTe BHUMaHKE, YTO BBIBOJMMAs CTPOKA JIOJDKHA OBITH HAIMCAaHA B TOYHOCTH TakK, KaK B 3aJIlaHHU.
Ecnu Oynmer ommmuarbesi peructp OykB min OyqyT OTCYTCTBOBAaTh 3HAaKW IPENUHAHUS, Hporpamma
3acuuTaHa He OyJIeT.

Bgon Brisog
Banentun [Ipuser, Banentun!

2. Brruucienue 3HaueHUS NpCAbIAYIICTO YUCJa U CIICAYOLICTO

Ha Bxom mporpamma mnosmydaer nenoe yucio a. [lomyunre 3HAYeHMs] MNpEABIAYLIETO YUCIA H
cienyrouiero. Beisenure pesynsrar a—1, a, at+l o oqHOMY 4MCIy B CTPOKY.

BBox Pesynberar
5 4

5

6

3. INutomerg

Erop paspabarsiBaer mpunoxkenne «Komeukn-co6aukn». EMy HyXKHO cuMTaTh JaHHBIE O THUTOMIIE,
KOTOPBIE BBEACHBI B KOHCOJIb, U IOATBEPAUTH UX BBOJ ITyTEM BBIBOJIA Ha SKpaH.

Ha Bxon mporpamma moiyd4aer 4eTblpe mapaMmerpa: UMs IUToMLa (hame), BUJ XUBOTHOro (animal),
nopoja (breed) u Bo3pacr (age).

Heo0xoaMo BBIBECTH BBEJICHHYIO HHPOPMAIIUIO B BUJIE:

Bam nuromen: animal name

[Mopona nutomma: breed

Bospact nutomua: age

Brox Pe3synbrar
Kyzs Bam nmutomerr: kot Kyzs
KOT

MeiH-kyH [lopona nurtomua: MeHH-KyH
5 Bospact nuromua: 5

4. Mecsn u Bpems roga

Ha BXOJ IMpOrpaMMbI MoCTynacT HejIo¢ Yucjio — HOpHI[KOBBIﬁ HOMCp McEcCHIa. Hamwumure nporpammy,
KOTOpasi BbBIBOAWUT INOCTPOYHO HA3BAHUC MECAlLla U BpPEMs roJia, K KOTOpOMY 3TOT MECALl OTHOCHUTCA.
HazBanue MecAla 1 BpEMCHU 1oJia JOJIKHBI BBIBOIUTCA C MaJICHbKOH 6YKBBI.

Ecnu BBOgMMOE umnCIio He monagaet B quana3oH [1; 12], mporpaMma BEIBOIUT “ommuoka’.
Beog BriBoxg
7 HIOJTH



JIETO
15 ommoka

5. Cymma psiga

Python yacTo ncnonb3yroT 715 peIIeHNst MaTeMaTHYeCKuX 3a1a4, OJHA U3 HUX — BBIYMCICHUE CyMMBI
psna. Hanummre nporpammy, KoTopas OyaeT BBIYMCISTh U BHIBOAUTH HA KPaH LEJI0€ YUCIO — CYMMY
KBaJ[paTOB HATypallbHBIX 4ricen 7o N, rme N — HarypanbHoe uncio (N > 1), momaBaeMoe Ha BXOJ
IPOTPAMMBI.

\( 142724372+ AN"2 V)
BBong Pesynerar
20 2870

6. MuHUMaIbHOE YUCIIO

[Iporpamma cuuThbiBaeT HarypaibHOe uucio. Ilo 1naHHOMYy HarypaJlbHOMY 4YHCIy Haijaute
MUHUMaJIBHOE HaTypajJbHOE YHCIO, COCTOSINEE M3 TeX K€ LU(p, YTO U JaHHOE, U BBHIBEIUTE €0 Ha
JKpaH.

Baxno! Uucno ne moxxkeT HaunHaThCs € 0.

Bson BriBox

51 15
121 112
809 809
7063 3067

7. Touku ¢ maccou

Hansl N Touek Ha mpsMod. Y KaKIoW M3BeCTHHI KoopaumHara X M Mmacca M. 3amaua: BBIBECTH
KOOPJIMHATHI TOUEK B MOPSAKE yOBIBAHUS MaCChI.

[Iporpamma cuuTBIBaeT HaTypaibHOE 4MCIO N — KoJuuecTBO Touek. [lasee mporpamma mOCTPOYHO
CUMTHIBAET MapaMeTpPhl ISl KaKI0HW N-0i TOYKU: KOOpAUHATY Xi U Maccy mi. O0a mapamerpa sIBISIOTCS
LEeNbIMH YHCIAaMH, Macca SBJSIETCS MOJOXKHUTEIbHBIM YHCIOM. [ apaHTHpyeTcsi, YTO CTpPOroro
COBIAJIEHUs MacC JBYX TOYEK B CUMTHIBAEMBIX JIaHHBIX HE BCTPEYAETCsl.

[Tporpamma 10KHA BHIBECTH KOOPIMHATHI X1 TOUEK, OTCOPTUPOBAHHBIX 1O YOBIBAHHIO MACChI, KaX/1as
B HOBOM CTpOKE.

BBon Pesynerar

5 1
-1 2
73 7
52 5
15 -1
24

8. JlomeHHBIC UMEHA

[Iporpamma cuuteiBaer URL-anpec caiita (mampumep, https://vk.com). Onpenennre, HaxXonuTcs Jn
CalT B MEXIyHapOIHOM JOMEHE, U €CIIH HET, K KaKOi CTpaHe OH OTHOCHUTCS.

Ecnu nomen sBIsSIETCS MEXIYHapOIHBIM, BBIBEIUTE Ha 3KpaH CI0BO «MexayHapoaHsliy. Eciu nomeH
SIBJIIETCS HalMOHAJIBHBIM, BBIBEIUTE HA SKPaH Ha3BaHUE CTPAHEI.

BapuaHTbI JOMEHOB, KOTOPBIE MOTYT OBITh Ha BXOJIE:
.uk Benukobpuranus

.de T'epmanus

.l Uzpawnnp

An Uanusa

.kz Kazaxcran

.mm MpsHMa

.om Oman



.ru Pocens

.uz Y30ekucTan

.et Duonus

.com MexayHapoIHbII
.org Mex1tyHapoaHbIil

.net Mex1yHapoaHbIil

Brox Pesynsbrar
https://vk.com  MexayHapOIHbIH

9. Yucna dubonayun

Hanumure ¢ynkiuto fibonacci(index), kotopass Haxoaut uucio OuOOHAYYM C HYKHBIM HOMEPOM.
AprymeHT QyHKUIMH index — LeI0e MOIOKUTEEHOE YHCIIO.

[locnenoBarensuocTs PubOHAYUHM 3a7aeTcs HOPMYIION:

F(1)=0

F2)=1

F(IN)=F(N-1)+F(N - 2) myia N >=3

To ecTh, KaxI0€ MOCIEAYIONIEE YUCIO PAaBHO CyMME IBYyX Npenaslaymux uucen. Ecmu Tpebyercs

Oonpmie uvH(pOpMALMKM O JAHHOH TIOCIENOBAaTEIBLHOCTH, BBl MOXKETE OOpaTUTHCS, HampuMmep, K
HUCTOYHHUKY.

Aprymentsl Bo3Bpamaemoe 3HaueHue

1 0
2 1
10 34

10. Ilocnegauii pazpsg

Hanummre ¢ynkouio last discharge(a), koropas B KadecTBe aprymMeHTa MOJIYy4YaeT CTPOKY,
COZIEpIKAIYI0 YUCIO a, ¥ BO3BPAILACT 3TO )K€ YHMCIO, YMEHBIICHHOE Ha €IMHMILy B IOCIIEIHEM €ro
paspsizie B BUJIE CTPOKH.

OObparuTe BHUMaHUE:

® B IIOCJICIHEM pa3psiie MOXKET ObITh HOJIb,

® BXOJHAsl CTPOKA MOXET MPEACTABIATH KaK LIEJI0€ YHCIIO, TaK U YHCIIO C IUIaBAIOLICH TOYKOH,
® BXOJHAsl CTPOKA COACPKHUT YHUCIIO CTPOro OOJbIIE HYJIS.

ApryMeHTsI Bo3sspaiaemoe 3HaueHNE

42 41
45.12 45.11
1.00 0.99
1.0 0.9

Brenenue B MmammaHOE 00yueHue. MeToy OmmKkalmx cocene
11. Ioncuer paccrosHuUit st KNN

B pamkax 3Toil 3amaun HeoOxomumo 3amonHuTh (aiin k nearest neighbor.py B mamke aiisi perieHus
COOTBETCTBYIOIIEr0 HOYTOYKa. BBl MOKETEe OTKPHITH €r0 JIOKAJIbHO WM JKE BOCIIOIB30BATHCS CCBHUIKOW
Ha Colab B manke BbImIE.

[Tocrne BIMONHEHYSI BCEX 1IAT0B B HOYTOYKE M MPOXOXKICHUS JIOKAIBHBIX TECTOB, COXPAHHUTE JIOKAIBHO
Y OTIIPaBbTE MOYYUBIIUANCS .py (aiii crofa.

Baumanwne! Bepaukr OK o3Hadaet, 4to Bair Ko 3aIy CTHIICS.

MeToas! ONTHMH3ALMY U PETPECCUOHHOTO aHAIN3a
12. BerancneHne Npou3BOIHBIX

B pamkax sToil 3amaum HeEoOXOOMMO 3amonHUTH ¢aitn ‘derivatives.py’ B mHamnke. W OTHPaBUTh
MONYYUBIIMHCS .py (haiin crona.

Baumanue! Bepauxt OK o3Hadaert, 4To Bai Koj| 3ayCTHIICS.



Pemtenne nomxHo paborarh B python 3.5 u He MCHOIB30BaTh HUKAKWX BHEIIHUX OHOIMOTEK Kpome
numpy u scipy.

Merton onopHbIX BEeKTOpoB. OlieHKa KauecTBa Kiaccudukanui. MeTosl Kpocc-BalnuJaluu

13. SAnpa mst SVM

B pamkax 3T0ii 3a1aun HEOOXOOUMO 3aMONHUTH (ailyl SVM.py MO CChUIKE U OTIPABUTh MOTY4YHBIIHICS
.py Gaiin crona.

Baumanue! Bepaukt OK o3Hadaert, 4To Ba KoJ| 3ayCTHIICS.

Pentenne nomkHo paborarh B python 3.5 u He MCHOIB30BaTh HUKAKWX BHEIIHWX OMOIMOTEK Kpome
numpy, scipy u PyTorch.

Crnyuaiinocts. HauBnbIi baltiecoBckuii kitaccudukarop
14. Pacnpenenenne Jlannaca

B pamkax ortoli 3ajmaum HeoOxomuMmo 3amoiHWTh Gaitn distribution.py B mamke Ui pemICHHS
COOTBETCTBYIOIIEr0 HOYTOYKa. BBl MOKeTEe OTKPBHITH €r0 JIOKAJIbHO WM JKE BOCIIOIB30BATHCS CCBHUIKOW
Ha Colab B manke BbImIE.

[Tocse BHIMOTHEHUS BCEX IIArOB B HOYTOYKE M IMIPOXOKIACHUS JIOKAJIbHBIX TECTOB, COXPAHUTE JIOKAJIbHO
U OTHPAaBbTE MOTYUYUBILUKCS .py (aili.

Buumanue! Bep,Z[I/IKT OK O3HAYacT, YTO Balll KO 3aITy CTHJICA.

Pemienue nomxno paborars B python 3.9 u He MCHoOib30BaTh HUKAKUX BHEIIHUX OMOIMOTEK Kpome
numpy. Mcnonb30BaHne roTOBOTr0 pacipeneieHus U3 Scipy 3aIperieHo!

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

TecToBbIE 3a0aHMA

1. Yto Takoe HHCTPYKLMS B A3BIKAX IPOrpPaMMHUPOBAHUS?

KOMaH/1a JJ1s1 BBIIIOJTHEHUS KaKoro-JIM0O AeHCTBUS

JOKYMEHT C MEpEYNCIEHUEM BCEX KOMaH/ SI3bIKa

JaHHBIE, KOTOPBIE MTOJIB30BATENH BBOAUT C KOHCOJIH B IPOTrpaMMy

CIICIICUMBOJIbI, UCITIOJIB3YyCMbIC I HAlTMCAHU KOAAa

2. Kaxue 3neMeHTHl HCIONB3YIOT Uil (JOPMHUPOBAHUS CTPYKTYpbl nporpamMmMbl B Python? Bribepure
BCE€ BEPHbIE BapUAHTHI.

poOeTbI
JBOETOYUE
TaOyISIIHS
(durypHbIE CKOOKH
KOMaHJIbI SI3bIKa

3HaK #

3. Uro OyneT BbIBE/ICHO B KOHCOJIb ITOCIIE BHIMTOJIHEHMSI KOa?
mylist =["P', 'y, 't', 'h', '0', 'n']

print (mylist [1], mylist [-1])

yn

Pn

ommobka

yP

Py

4. Kakas cTpyKTypa IaHHBIX OyJIeT CO3/1aHa IMOCIe BBIMOJIHEHUS Koa?

fruits = {'apple':'s16moko0', 'banana':'6anan’, 'lemon':'mumon', 'orange':'anenscud', "pear’: ' Tpyma'}
® CIIOBaph

® MHOXECTBO

® MaccuB



® KOpTeX

5. Uro OyneT BbIBE/ICHO B KOHCOJIb ITOCJIE BHIMTOJIHEHMSI KOJa?
a=lambda x, y: return x +y

print (a(20, 15))

omuoKa

35

35.0

None

6. Kak HyxHO 3amucaTh KOMaHJy OTKpBITHs (aia ‘new.txt’ Juis 3amucd, 4YTOOBl MPH OTOM
NepBOHavYalIbHbIE JaHHBIE (hailia COXpaHUIIUCh, 8 HOBbIE ObLIM J0OaBieHb! B KoHell (paiina?

open('new.txt', 'a")
file.open(‘'new.txt')
open('new.txt', 'w')
write('new.txt')

Kaxoe omnpeneneHue BEpHO ONMMCHIBACT MIPUHITUI MTOIUMOPQU3Ma?
OnuHakoBbIi HHTEPQENC ¢ pa3InIHON peann3anueit

OTtneneHue NaHHBIX OT KOJa, KOTOPBIH MX 00padaTeIBacT
OObeanHEeHNE TAHHBIX U KOJIa, KOTOPBI X 00padaTriBaeT

e e 0 o

Pa3zHbie MeTOaBI C OAMHAKOBOM peanu3anuen

8. B kakoii cTpoke nporpaMMsl JOIyIieHa omnoKa?
1 import abc

2 class AbstractFigure:

3

4  (@abc.abstractmethod

5 def draw(self, screen):

6

9. Kakwe TUITbI HCKITFOUEHUI MOXKET BBI3BATH CJIETYFOIIHA KOJ?
x =1/ float(input())

e ZeroDivisionError

e ValueError

e InputError

e OverflowError

10. CxoJIbKO apryMeHTOB IPUHUMAET KOHCTPYKTOp Kiacca Exception?
® 11000€ KOJIMIECTBO

® OaMH

® He Ooree IBYX

® HU OJHOTO

11. IIpeanonoxenwue i.i.d (He3aBUCHMBIE OJUHAKOBO pacipeesieHHbIE) 0OBIYHO MPUMEHSIETCS K ...
HaOJIFOAEHHUSIM
pU3HAKAM
3HAYEHUM IIEJIEBOM IIEPEMEHHOMN

12. B 3ayaue knaccugukauy 1eieBas nepeMeHHas ...
MIPUHUMAET TOJIBKO LEIOYUCICHHBIC 3HAUCHUS
SIBJISIETCA BEKTOPOM U3 JEUCTBUTEIIBHBIX YHCEIN
MIPUHUMAET 3HAYCHHUE U3 KOHEUHOTO MHOXKECTBA OTBETOB



13. Yucno coceneit B Mmetone kNN sBiseres ...
[Tapamerpom
I'nnepriapamerpom
Merpukoit
DyHKIMER IOTEPh

14. ®dynxnus f(x) Ha3bIBaeTCs s Bcex x 0 W3 obnacTu ompesesieHus, eciiu
(lim)(x—x_0) [(f(x)=f(x_0)]

YorIBaro1en

HenpepsiHoi

Brimyknoi

Bo3zpacraroieit

15. Yem Gonbirie HOpMa BEKTOPA, TEM OyneT pyHKIMS pacTH B HAIIPABIICHUU TPAJANCHTA.
Brictpee
Memiennaee

16. Teopema I'aycca-MapkoBa yTBEp>KJIA€ET, UTO ...
Munnmuzauus MAE npuBOIuT K HaWTydIIeil TMHEHHON HeCMEIEHHON OLIeHKe\
Perynspuszauns npuBomuT K 0ojee cTabUILHOMY PELICHHIO 3aJa4l PErpecCcuu
Munnmuzauusa MSE npuBoauT K Hanydied JUHEHHON HeCMEIIEHHON OLIEHKE
OmmbKn HECKOPPETUPOBAaHbI B 33/1a4€ PErpeccuu

17. Ucnons3oBanue SGD ¢ Momentum mo3BoJIseT. ..
YCKOPHUTH CXOAMMOCTb B HEKOTOPBIX CIydasiX.
n30eXKaTh HEKOTOPHIX JTOKAIEHBIX MUHUMYMOB,
M30eKaTh CEIJIOBBIX TOUEK.
MOJTyYUTh AHATUTHYECKOE PEIICHHIE TPOMEKYTOUHON ONTUMHU3ANMOHHON 3a]1a4H.

18. HefipoHHble ceTr MOTYT OBITh IIPECTABICHBI B BHI€ KOMOWHALIHH. .
pelIaoNINX AePEBHEB U IMHEHHBIX (PyHKITHIA.
JUHEWHBIX QYHKIUH 1 HETMHEHHBIX aKTUBALIUH.
pelmarmuX AepeBbEeB U HETMHENHBIX AKTUBALIHI.

19. HefiponHsle ceTu varie Bcero o0y4aroTcsi C HCIOIb30BAHUEM MEXaHU3MA ...
JKaJHOM ONTUMHU3ALUU
TEHETHYECKUX aJTOPUTMOB
IPSAMOIl aKTUBAIH BBIXO/A
00paTHOTrO pacupOCTPaHEHHsI OIINOKU

Kputepun onennBanus

MakcumanpHasi CyMMma, KOTOPYKO MOXXHO HaOpaTh, YCICIIHO BBINOJHHB BCE KOHTPOJBHBIC
Mmeporpustusi, coctaBiusier 100 OamwtoB. [ns MOMyYEeHUS MOJIOKUTEIBHOW OLEHKH «3a4TECHO
HeoOXxoauMo HaOparh He MeHee 30 OamoB.

O1reHKa «3a4TEHO» BBICTABISICTCS CTYIEHTY, €CIIM OH IOKa3aJl BCECTOPOHHUE, CHCTEMAaTH3HPOBAaHHEIC,
n1y0OKUe 3HAHUS Y4eOHOU IPOrpaMMbl TUCLUUILIMHBI M YMEHHUE YBEPEHHO NPUMEHSTh UX Ha MPAKTHUKE
NIPY pEeIICHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE ¥ MPAaBUIIbEHOE 000CHOBAHHE MPUHATHIX PELICHUI.
OreHka «HE 3aYTCHO» BBICTABISIETCS CTYICHTY, KOTOPBHIH HE 3HAaeT OOJbIIeH YacTH OCHOBHOTO
cojiepkaHusl y4eOHOW TpPOTrpaMMbl JUCIHIUIMHBI, JONMYyCKaeT rpyObie OmHUOKH B (OPMYIUPOBKAX
OCHOBHBIX TOHATHI TUCHUIUIMHBI M HE yMEET HCIOJIb30BaTh IOJYYCHHBIC 3HAHUS IPH PELICHUH
THUIOBBIX MPAKTHYECKUX 3a/1a4.

Cocrasisironiiie Tiporiecca 00y4eHus, KOTOpPbIE OIICHUBAIOTCS B X0Jic OOYYEHHs, U MX BKIIaJ B 3a4eT
NPEACTABICHbBI HUXE:



Monynb Bknan B 3a4et,%
Onenka 3a monyins 1 40
Onenka 3a moxyis 2 40
3ager 20

5. MeTonuyeckne MaTepuaJbl, onpeaesole NpoueIypbl OlleHUBAHUS 3HAHWIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

Bo BpCEMs IIPOBCACHUA 3a4CTa O6y‘laIOH_II/IeC$I MOTYT IMOJIb30BATbHCA HpOFpaMMOI\/’I JUCIHUITIIINHBI.



