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AHHOTANMA
JucuuiivHa cCoCTOUT U3 JBYX MOAYJICH:
Monyns 1. OcHOBEI porpammupoBanus Ha Python mist MamuaHOTO 00yUeHUS
Moynb 2. OCHOBBI MAIIMHHOTO 00yYEHUS

[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.]'ll) JAUCHUIIINHBI

- COBEPLICHCTBOBAaHME KOMIIETCHILMH CTYJEHTOB B OOJIACTH peIleHHs NpOo(ecCHOHANBHBIX 3a7ad IO
pabote ¢ TaHHBIMU C ITOMOILBI0 OCHOBHBIX METOJI0B MAIIMHHOTO U [IIyOOKOT0 O0y4eHUsI.

33)13‘11/[ JAUCHUIIINHBI
- HAYUYUTBCA UCIIOJIb30BATH 0a30BEIC TUIIBI U KOHCTPYKIIMU A3bIKa MIPOrpaMMHUPOBAHUA PythOl’l;

- chopmupoBaTh yMeHHE paboTaTh CO CTaHAAPTHBIMH CTPYKTypamMH HaHHBIX B Python, mmcars
¢ynkunn Ha Python, mpumensTh (QyHKUMOHAJIbHBIE OCOOEHHOCTH s3blKa, padoTarh ¢ (aimamu c
MOMOIIIBIO si3bIKa Python;

- HAay4YUTbCA MPUMEHSATh MEXaHW3Mbl HACIEJOBAaHMS, CO3/1aBaTh KJAcChl W paboTaTh C HUMH,
00pabaTkIBaTh NCKITIOYCHHUS,

- copMupoBaTh YMEHHE HUCKaTh M HCIPaBIATH OMMOKKM B mporpamMe Ha Python, TectupoBarh
nporpammbl Ha Python;

- HAyYUThCS MUCATh MHOTOMOTOYHBIN Koj Ha Python, nmucare acuaxpoHHsIii ko Ha Python, paboTars ¢
CETBIO, CO3/1aTh CBOE CEPBEPHOE CETEBOE IIPUIIOKEHHUE;

- chopMUpOBaTh YMEHUE TOIH30BaThCs Onbmuorekamu Python mist paGoThI ¢ TaHHBIMY,

- HAyYUTKCS PeIaTh ONTUMU3ANMOHHBIC 33/1a4i ¢ TOMOINEI0 Python;

- copMHUpPOBaTh YMEHHUE HCIIOIH30BATh MATEMATHICSCKUN anmapar sl paboThI C JAHHBIMH;
- MpruOOPECTU HABBIKHU MOCTPOCHIUS MPEACKA3ZBIBAIOIINX MOJIEIICH;

- cpopMHUpPOBaTh YMEHHUE OIIEHUBATh Ka4€CTBO MOCTPOCHHBIX MOJIEIICH;

- HAyYUTHCS IPUMEHSTh HHCTPYMEHTHI Python mist pemieHus 3a1ady MalmmHHOTO O0YYCHMS.

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

VYK-3.1 Opranuzyer U KOOpAMHHUPYET PadOTy YYaCTHUKOB
VK-3 CriocoGeH Opranu30BbIBaTh U PyKOBOAMTE [IPOEKTA, CIIOCOOCTBYET KOHCTPYKTMBHOMY IIPEOJOJICHUIO
paboTO KOMaH 1B, BHIPA0ATHIBAs KOMAH/HYIO |BO3SHMKAIOIIMX PA3HOIIACHH U KOHQIMKTOB

CTPATETHIO JUIsl TOCTUKCHHS TI0CTaBICHHON VK-3.4 CnocolGeH I1ulaHMpOBaTh KOMaHIHYIO pabory,

3apaqn pacnpeneaTh MOPYyYCHMs YICHAM KOMaH[bl, OpraHM30BaTh
00CyXJIeHUE pa3HBIX UJICH 1 MHEHUI

OIIK-2 CriocoOeH NpuMEeHSTh COBPEMEHHEIE OIIK-2.1 CnocobeH NpUMEHSATH 3HAHWS W HaBBIKK IIO

METO/BI UCCIIEN0BAHM, OLIEHUBATh U HCIIONb30BaHUIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX

MIPENCTABIATE PE3YJIGTAThl BBINOTHEHHON TEXHOJIOTHI 7S TIOWCKA U U3y4YEHUs] HAy4HOH JINTeparyphl,

paboThI [IPUMEHEHHS IPUKIAIHBIX IPOrPAMMHBIX IIPOAYKTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!




MPUHIIMITBI OPTaHU3ALUH KOAA;
0a30BbIe TUIIBI U KOHCTPYKIIUH si3biKa Python;
MIOHSATHS BEKTOpa W MAaTPHIIbI, BEKTOPHOTO MPOCTPAHCTBA, HOPMBI BEKTOpPA, OPTOTOHAIBLHOCTH 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 TOHITHS MAallTHHHOTO O0y4YeHUs: AaTaceT (BBIOOpKA), OOBEKT, MPU3HAK, TAPTET, MaTpHIa

00BEKT-NIPU3HAK, MALTMHHOE O00YYCHUE C YYHUTENEM, TapTeT, MOJEIb, peIcKa3anue, GyHKIHS TOTepPb,
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;
BO3MOXXHOCTH OuOnnorekn matplotlib 1st mocTpoeHus: pa3NTUYHBIX BUJIOB IpaUKOB U HACTPOHKH

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 CO3/IaHMsI HEJIMHEHHOTO Kilaccu(UKaTopa ¢ MOMOIIBIO TaK HA3bIBAEMOT'O SIICPHOTO TPIOKA

(kernel trick);

KpuTepuu HHOOPMATUBHOCTH: SHTPONHSA U KpuTepuid JHKuHwm;

KaK MCIIOJIhb30BaTh PEIIAIOIINE JICPEBbs B 3aJa4€ PErpeccuu;

OCHOBHBIE HEJIMHEHHbIE (DYHKIINH aKTHBAIUH;

MEXaHU3MBI OOPaTHOTO PacIpPOCTPAHECHUS OIINOKH;

NPUHIUIB Pa0OThI ¢ PYHKIUSAME: CHHTAKCUC (QYHKIUH, CIIOCOOBI 3a/1aHusI apryMEHTOB U BO3Bpara

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 HMCIIOJIb30BaTh TEXHUKY OJICHIMHTA, KOTOpasi MO3BOJSIET CTPOUTH aHCaMOIW HE MapajuieibHO

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;

—  CONOCTaBJATh M BHIOpaTh HEOOXOIMMYIO CTPYKTYPY AAHHBIX 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 ATl TOCTPOEHHSI OCHOBHBIX BUAOB Ipa)MKOB M HACTpaMBaTh BHEIIHHUH BUA
rpa¢ukoB (IIBET, HOATHNCH, JIETEH/Ia, CETKA);

—  crpouth 3D-m3o0paxenus c momolnbto Oubmmorek Python wm wucmomb3oBaTh WX s 3aaadq
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;

—  momyuuth uMHQOpManuio o DataFrame, BbUMCINTE OmHcaTeslbHBIE CTATUCTUKH JJISl YMCIIOBBIX
JAHHBIX, 00paTUThCA K 21eMeHTaM DataFrame 1o mHIEKCy U OpSAAKOBOMY HOMEPY, H3MEHHUTh HHJCKC;
—  BBINOJHATH NMOUCK, QUIBTpALIO U cOPTUPOBKY DataFrame ¢ mpuMeHneHneM MeTon0B OMOIHOTEKH
Pandas;

—  BBIYMCITH CTATHCTUKY II0 MPHU3HAKaM, MPUMEHATh (YHKUWH K JaHHBIM, PAacCUMTHIBATh HOBBIC
3Ha4YEHUS;

— paboTaTb ¢ HECKOJIBKUMHU TaOJIMLIaMH C TOMOILBIO MHCTPYMEHTOB Oubnuoreku Pandas;

— cTpoutb rpaduku B Pandas;

— moadupars METOIbI, MPU3HAKU M YUCIIO KJIACTEPOB VIS KJIACTEPHU3ALHM;

— OLICHMBATh BIMSIHMWE MPU3HAKOB Ha IMPOTHO3 MOAEIM MAIIMHHOTO OOY4YEeHHS C MOMOIIBIO
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 CTPYKTYpaMH JaHHbIX B Python, ymenunem mucare ¢yHkimu Ha Python, nmpumensTs
(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;

- HaBbIKaMH TpHMeHeHus1 OmOnmmorekn Python s mocTpoeHus Mopenw JHHEHHOH perpeccuw,
peLIaoNX IepeBbEB U KOMIIO3UIMNA aJrOPUTMOB, Ul O0O0y4YeHHS METPUYECKHX alropuTMoB, 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

1.5.4. MeTonpl perpecCHOHHOTO aHajIn3a

Jlexnus

JluneliHbie MOJIENTM MAITUHHOTO O0yUYeHMSI

JInneiinas perpeccust

Teopema I"'aycca-MapkoBa

L1 u L2 perynspuszanus

PewieHne nuHEHHON pErpeccuu U aHaluu3 yCTOUYNBOCTH PEILEHUs
WHTepronsauus 1aHHBIX

[Ipocras nuHeliHas perpeccus

Jluneiinas perpeccus ¢ nomoinsto sklearn
[IpakTuyeckas pabora

Cemunap "['eHeTHUeCKHE AITOPUTMBI U ONITUMHU3AIHS"
CamocrositensHast pabota

JloTIOJTHUTENbHBIE MaTePHAIbI

Tect w1 camonpoBepku

3agaHus Ha IPOrpaMMUPOBAHNE

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

[MocTpoenue rpadukoB B seaborn

Co3nanue BUPTYaJIbHOTO OKPY>KEHHS

WMHCTpyMEHTBI CTaTHYECKOTO aHaIN3a KoJa

Git. Pabora ¢ pacnpeneneHHbIMA CHCTEMaMH YIIPaBICHUS BEPCUAMHU
[IpakTuyeckas pabora

Cemunap "Seaborn u nmpakTHKa o JiepeBbsiM"
CamocrositensHast pabota



JlononHuTEeIbHBIE MAaTEpUAIIb]
Tect w1 camonpoBepKu
3anaHus Ha IpPOrpaMMUpPOBaHHUE

Cemecrtp: 2 (Becennuit)
2. OCHOBBI MAlIIMHHOTO O0YYeHUS

2.1. Knaccuueckoe oOydeHne C yauTeneM

2.1.1. Beenenue B MammHHOe oOy4yeHne. MeToa Onmmkalmx coceneit
Jlexnus

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

HNHCcTpyK1Ms 0 HACTPOMKE JIOKAJIbHON MamuHbIDain
WucTpyknust o pabote ¢ pa3InyHbIMU OHJIAWH-cpeaMu sl HoyTOykoBDaiin
OCHOBHBIE OHATHS MALTMHHOTO 00YYEeHUs

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

Mertpuku KiaccupuKanium

Peanmzanms kNN B Python

[IpakTuyeckas pabora

Cemunap "MeTton O6mkaimx coceneit”
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

3anaHus Ha IPOrpaMMUPOBAHNE

2.1.2. Cny4aiinocts. HauBHneblit BaliecoBckuii kiaccudukarop
Jlexnus

BepositHocTh. CBOMCTBa BEPOSTHOCTH

YcnoBHas BeposTHOCTh. Teopema baiieca

Hausnbii baliecoBckuii knaccudukatop

Peanuzanus nanBHOro OaliecoBckoro kiaccupukaropa
OMmnupuyeckre QyHKIMN pacrpeesieHus

[TpakTtndeckas pabora

Cemunap "Hausnbiii baiiecoBckuii knaccudukarop”
CamocrositensHast pabota

JloTOJTHUTEbHBIE MaTepHAIbI

3agaHus Ha IPOrpaMMUPOBAHNE

2.1.3. Oorumusanusg

Jlexnus

ITpousBonHast u ee NPUMEHEHUS

I'paguentHas onTumMu3anus

VYcii0BHAs ONITHUMU3ALUSA

Pemenue 3a1au ONTUMHU3ALUH I'PaIUCHTHBIMI METOAMHU
[IpakTuyeckas pabora

Cemunap "Ontumuzanus"

CamocrositensHast pabota

JloTOJTHUTEbHBIE MaTepHAIbI

3agaHus Ha IPOrpaMMUPOBAHNE

2.1.4. 3apava nuHeiHON Kinaccupukanuu. JlorucTruueckas perpeccus
Jlexnus

3a/iaua TMHEHHOM KilacCU(UKaIUN

[Ipasnomnonobue

Jloructrnueckas perpeccust



MynbTHKIIacCOBast KIacCUPUKAIH

[MpakTuyeckas pabora

Cemunap "Jloructuueckas perpeccus”
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

3anaHus Ha IPOrpaMMUPOBAHNE

2.1.5. MeToxa onopHBIX BEKTOPOB

Jlexnus

Meron OOpHBIX BEKTOPOB

HenvHelHbIA METOL OITOPHBIX BEKTOPOB
[pakTuyeckas pabora

BeinonHenue 3aauy Ha IPOrpaMMHUPOBAaHKE TI0 TEME ypOKa
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIIbI

3anaHus Ha IPOrpaMMUPOBAHNE

2.1.6. Pemaromiue nepeBns

Jlexnus

Pewmaromue nepeBbs

[Ipouenypa nocTpoeHus AepeBa pelIeHU
Kputepun nnhopmaruBHOCTH: DHTPONHUS
Kpurepunit [[xuan

Kpurepun B 3agaue perpeccun. YceueHHe 1epEeBbEB
Cneunguueckue CBOWCTBA IEPEBbHEB

[Ipaktrka o nepeBbsmM

[IpakTuyeckas pabora

BeinonHenue 3aaun Ha IPOrpaMMHPOBAaHKE TI0 TEME ypOKa
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAaIbI

3agaHus Ha IPOrpaMMUPOBAHNE

2.2. AHcambOieBble METOJIBI M KJIacCHUeckoe o0ydeHne 6e3 yauTens
2.2.1. Ciy4aiiHblii ec

Jlexnus

Texauka aHcamMOIUPOBaHUS

RSM

JnneMma cmeleHust

CwMmemuBaHue

CrexuHr

AHcamOnu JiepeBbeB

[IpakTuyeckas pabora

BeinonHenue 3aaun Ha IPOrpaMMHPOBAaHKE TI0 TEME ypOKa
CamocrositensHast pabota

JloTIOJTHUTENbHBIE MaTePHAIbI

3agaHus Ha IPOrpaMMUPOBAHNE

2.2.2. Ouenka kayecTBa kinaccudurannu. OleHka 3HAYMMOCTH TPU3HAKOB
Jlexnus

OueHka KauecTBa KJIacCUPHUKALUH

Mertozbl Kpocc-Baaugauuu

Cross-validation riddle

Ornenka 3HaYMMOCTH TIPU3HAKOB

Feature importances

[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAA
CamocrositensHast pabota

JloTOJTHUTEbHBIE MaTepHAIbI



3agaHus Ha MPOrpaMMUPOBAHNE

2.2.3. I'pamueHTHBIH OyCTUHT

Jlexnus

Byctunr

I'panuenTHbIN OyCcTHHT

Busyanuzanus rpaaneHTHOr0 OycTHHTa

CatBoost

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

BeinonHenue 3aaun Ha IPOrpaMMHUPOBAaHKE TI0 TEME ypOKa
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIIbI

3agaHus Ha IPOrpaMMUPOBAHNE

2.2.4. MammnHOe 00yueHne 0e3 yunrens. Kinacrepuzamnus
Jlexnus

Oo6yuenue 6e3 yuurens. Knacrepuzanus

MeTozbl TOHMKEHHS Pa3MEPHOCTH

PexomeHaTenbHbIE CHCTEMbI

BBenenue B Kitacreprszanuio

Pa3znooOpasue 3a1a4 KiacTepu3aiuu

[IpakTuyeckas pabora

BeinonHenue 3aaun Ha IPOrpaMMHUPOBAaHKE TI0 TEME ypOoKa
CamocrositensHast pabota

JloTIOJTHUTENbHBIE MaTePHAIbI

3anaHus Ha IPOrpaMMUPOBAHNE

2.2.5. AATOpUTMBI KJIacTepU3aluu

Jlexnus

K-Means

EM-anroputm

ArniomepaTrBHas nepapxuyeckas KiacTepu3anus

I'pads! 1 MeTOBI HA OCHOBE TUIOTHOCTH TOYEK

Anroputm DBSCAN

[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAN

CamocrositensHast pabota

JloTOJTHUTEbHBIE MaTePHAIIbI

3agaHus Ha IPOrpaMMUPOBAHNE

2.2.6. Beibop mMetozaa knacrepuzanmn. OIeHKa KauecTBa KIIaCTepU3aIuH
Jlexnus

Br16op MeTona kinacrepuzanuu

OneHka KauecTBa U peKOMEHIAI1H

[IpakTuyeckas pabora

BeinonHenue 3aaun Ha IPOrpaMMHUPOBAaHKE TI0 TEME ypOKa
CamocrositensHast pabota

JloTIOJTHUTENbHBIE MaTePHAIbI

3anaHus Ha MPOrpaMMUPOBAHNE

2.3. HefipoceTy 1 OCHOBBI TITyOOKOTO O0yUeHMSI

2.3.1. Brenenue B m1yookoe oOy4eHne

Jlexnus

Hcropus ucKyCcCTBEHHBIX HEHPOHHBIX CETEH

HeiiponHsble cetu

Mexanu3M 006paTHOTO PacIPOCTPaHEHUsI OIINOKU
OYHKIUY AKTUBALUN



HNHTepakTuBHOE NEMO

Heiiponnsie cetu. Utoru

[pocreitmas Heiipocers Ha PyTorch

[IpakTuyeckas pabora

BeinonHenue 3ajaun Ha IPOrpaMMHUPOBAaHKE TI0 TEME ypOKa
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAaIbI

3agaHus Ha MPOrpaMMUPOBAHNE

2.3.2. SGD nopabotku

Jlexnus

SGD nopabotku

Perynspuzanus 8 DL

[IpoGnema nepeoOyueHus

AyrmeHTanus 1 UTOTU

PyTorch: Mmoznens ¢ perynspusaruei

[IpakTuyeckas pabora

BeinonHenue 3aaun Ha IPOrpaMMHUPOBAaHKE TI0 TEME ypOKa
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIIbI

3anaHus Ha IPOrpaMMUPOBAHNE

2.3.3. BexTopHbI€ IpeCTaBICHUS CIIOB

Jlexnus

Bsenenne B NLP

[pensapurenbHas 00padoOTKa TeKCTa

N3Bnedenne npu3sHakoB

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

Busyanu3zanus B Python Ha nmpumepe BEKTOPHBIX TPEICTABICHUH CIIOB
[IpakTuyeckas pabora

BeinonHenue 3ajauy Ha IPOrpaMMHUPOBAaHKE TI0 TEME ypOKa
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

3amaHus Ha mporpaMMupoBanue "l eneparus moa3un"

2.3.4. PexyppentHbie HeliporHble ceT. [Ipobnema 3aTyxaroiero rpaueHTa
Jlexnus

S13BIKOBOE MOZIETMPOBAHUE

PexyppeHTHBIE HEHPOHHBIE CETH

RNN

LSTM

ITpoGiema 3aTyXaromux rpaJieHToB

[TpoGiema B3pBIBArOIIMXCS T'PAIUCHTOB

S3pIKOBOE MOZIeTUpOBaHue: peanu3anus B Python
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAA

CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

3agaHus Ha IPOrpaMMUPOBAHNE

2.3.5. O6paboTka n3zodpaxenuii. CBEpTOUHbIC HEHPOHHBIE CETH.
Jlexnus

CaepToYHbBIE CIIOU

HHTepakTUBHAS AEMOHCTpAIUs

Padding, Strides, Pooling

0O030p apXUTEKTYp



Ceeptku i n300pakeHuid. ba3oBbiii 0030p, MPUMEPHI
[MpakTuyeckas pabora

BeinonHeHune 3a1auu Ha NPOrpaMMHUPOBAHUE IO TEME YPOKa
CamocrositensHast pabota

JlonoHUTENbHBIE MaTepHaIIbI

3ajaHus Ha IPOrPaMMUPOBAHHE

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

Cucrema JUCTaHIMOHHOTO OOY4EHUSI:

OOyuatomieMycss HeOOXOANMO HAJIMUYUE JOCTYIA B CETh HHTEPHET, KOMIIBIOTEP.

[IpenonaBarento Kypca HEOOXOAUMO HAIMYHUE JOCTYIa aAMUHUCTPATOpa Kypca 1 000pynoBaHue AJist
MPOBECHUS TUCTAHIIMOHHBIX CEMHUHAPOB (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, [lepBuunast 06paboTka gaHHBIX ¢ IpruMeHeHneM pandas, NumPy u
[Python / Y. Makkunu. — Mocksa, JIMK Ilpecc, 2020.— URL: https://e.lanbook.com/book/131721
(mara obpamenus: 26.01.2021). - [Momusrit Teket (Pexum nocryna : u3 cetu MOTU / YnanenHsii
JOCTYTI)

3. Kypc nuddepennnanbaoro u uHTErpagbHoro ucunciaeHus : B 3 T. T. 1 : y4eOHHK JUTst By30B : peK.
M-BoMm ob6pazoBanus Poc. @eaeparuu / I. M. @uxrteHronb ; mpes. u npuMm. A. A. OIOpUHCKOTO .—
8-e m3a. / .— M. : dusmariaur, 2001, 2003, 2006, 2007 .— 680 c.

4. Kypc aHaIMTHYECKOM TeOMETPHH U IMHEHHOM anreOps [ Tekct], yueOnuk amns By30B /J1. B.
Bexnemumes. -CII06., JIans, 2019

5. Jlexkuu o MaTeMatudeckoMy aHanuzy. B 3 dactax, Hacts 1, DyHKINN OJHON TEPEMEHHOM,
yueOHUK 11 By30B/S. M. JIeiMapckwuii ,-Mocksa, MOTH, 2020

6. Python u mammnHoe oOyuenue [Tekct], kpaiiHe He0OXOAMMOE U3JaHHUE N0 HOBEHUIIEH

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



Jluteparypa u3 cpencts Kadenpsr:

1. Think Python [Onekrponnsiii pecypc]| — Pexxum nocrymna -
https://greenteapress.com/wp/think-python-2e/

2. Automate the Boring Stuff with Python [DnexTponsstii pecypc] — Pexxum gocryna -
https://automatetheboringstuff.com/

3. Dive Into Python 3 [Qnekrponnslii pecypc]| — Pexxum noctyna
-http://diveintopython3.problemsolving.io/

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

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

6. @enopos, /1. 0. [IporpammupoBanue Ha s3bIKe BRICOKOTO ypoBHS Python : yueGHOE ocobue asist
BYy30B — 3-¢ u31., nepepad. u gor. — Mocksa : UznarensctBo HOpaiit, 2021. — 210 ¢

7. Caeiirapt 3. ABroMaTH3anus pyTHHHBIX 33134 ¢ ioMonibio Python [Tekct]: mpakruyeckoe
PYKOBOJCTBO JUIs HaYMHarommx — Jluanekruka, 2021. — 672 c.

8. Kuwmra mznarennctBa O'Reilly (moctynHa onnaiin, anmi.): https://docs.python-guide.org/

9. Jlyru, Mapk. Uzyuaem Python: aBroputeTHBIN Kypc 00BEKTHO-OPUEHTUPOBAHHOTO
nporpammupoanus / Mapk JlyTi; nepeBox ¢ anrmuiickoro FO. H. Apremenko. — 5-e uza. — Mockaa:
Huanextuka; Cankr-IlerepOypr: duanektuka, 2020.

10. YueOnas cratbs: https://docs.python.org/3/tutorial/errors.html

11. Mapp, b. UckyccTBeHHBI HHTEIUIEKT Ha npakTHke: 50 KeiicoB ycnemHnbix komnanui / beprapa
Mapp, Matt Yopx; niep. ¢ aHmi.

E. Ilerporoii. — M.: ManH, MBanoB u ®epbep, 2020. — 316 c.

12. Mumn, 11. Kak Alibaba ucronb3yeT HCKyCCTBEHHBII HHTEIUIEKT B OusHece: CereBoe
B3aUMOJICHCTBUE 1 aHamu3 JaHHbIX / 1338 MuH; niep. ¢ kut. — M.: Anbnuaa [Tabnumep, 2022. — 360
C.

13. Ameiizen 3. Coznanue NpUIOKEHUH MalIMHHOTO 00YYEeHHS: OT UAEU K POIYKTY.

[lep. ¢ aam1.— CII6.: [urep, 2023. — 272 c.

14. Bratsis, 1. The Al Product Manager's Handbook: Develop a product that takes advantage of machine
learning to solve Al problems. — Packt Publishing Ltd, 2023 . — 250 p.

15. Kevin Patrick Murphy. Probabilistic Machine Learning: An Introduction. MIT Press, March 2022.
URL: https://probml.github.io/pml-book/book1.html

16. On60n K. Mammnnoe oOy4yenue ¢ ucnonbs3zoBanueM Python. Coopuuk peuentos: Ilep. ¢ anmt. —
CI16.: BXB-IIetepoypr, 2020. — 384 c.

17. Haitzenpot M., @eiizan A., On Y. Maremaruka B MmamaaoM o0yyennu. — CII6.: [Tutep, 2023. —
512 c.

JomnonHutenbpHas auTeparypa

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

2. AHanmuTHYeCKasi TeOMETpus U JInHelHas anreopa [Tekcr] : B 2 4. : yue0. mocobue st By30B. Y. 1/

A. E. YMHOB ; M-Bo 00pazoBanus u Hayku Poc. denepanmn, Mock. pu3nKo-TeXH. UH-T (TOC. YH-T .—
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CamocrosiTenbHass paboTa MoApas3feisieTcss Ha ayAWTOPHYI0 U BHEAyAUTOPHYIO. AYIMTOPHYIO
CaMOCTOSTEIIFHYIO pabOTy COCTaBIISAIOT NPAKTHYECKHUE 3aJaHHs, KOTOPHIC BHIIOIHSIIOTCS CITyIIATEIISIMU
BO BpeMs YyueOHBIX 3aHATHH, pe3yJbTaThl €€ BBIIOJHECHUS IPOBEPSIOTCS U OIICHHBAIOTCS
IpernojaBaresieM B yueOHOM Mporiecce.

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

OCHOBHBIMH KPHTEPHSMH KayeCTBa OPraHM3allMU CAMOCTOSTENBHOH pabOThl CIYXXKUT HalIndue
KOHTPOJISl PE3YJBTATOB CAMOCTOSTEIBHON paOOTHI.

OCHOBHBIMU COBPEMEHHBIMU (h)OpPMaMH OPTaHU3ALUU CAMOCTOSITEIILHOM PaOOTHI SABIISIOTCS TBOPYESCKHE
pabothl 1 pabora ¢ HHHOPMAITMOHHBIMU KOMITBIOTEPHBIMH TEXHOJIOTHSIMH.
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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

YK-3.1 Opranmzyer U KOOPAUHHUPYET PaOdOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTMBHOMY MPEOJOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VYK-3.4 CnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenensaTh IOpY4YeHUsl YileHaM KOMaH[bl, OpraHU30BaTh
o0CyXJIeHUE pa3HBIX UJIeH 1 MHCHHMA

OIIK-2 CriocobeH npuMeHSITh COBpEMEHHBIE
METO/IbI UCCIIEIOBAaHUS, OLICHUBATD U
MIPEACTABIATH PE3YIbTAThl BBEIOIHEHHON
pabotbl

OIIK-2.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL «OCHOBBI MAIIIMHHOTO U FJ'IY6OKOFO 06y‘leHI/I$[)> O6y‘IaIOH_H/II\/’IC$I JOJDKCH:

3HAThb:




MPUHIIMITBI OPTaHU3ALUH KOAA;
0a30BbIe TUIIBI U KOHCTPYKIIUH si3biKa Python;
MIOHSATHS BEKTOpa W MAaTPHIIbI, BEKTOPHOTO MPOCTPAHCTBA, HOPMBI BEKTOpPA, OPTOTOHAIBLHOCTH 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 TOHITHS MAallTHHHOTO O0y4YeHUs: AaTaceT (BBIOOpKA), OOBEKT, MPU3HAK, TAPTET, MaTpHIa

00BEKT-NIPU3HAK, MALTMHHOE O00YYCHUE C YYHUTENEM, TapTeT, MOJEIb, peIcKa3anue, GyHKIHS TOTepPb,
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;
BO3MOXXHOCTH OuOnnorekn matplotlib 1st mocTpoeHus: pa3NTUYHBIX BUJIOB IpaUKOB U HACTPOHKH

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 CO3/IaHMsI HEJIMHEHHOTO Kilaccu(UKaTopa ¢ MOMOIIBIO TaK HA3bIBAEMOT'O SIICPHOTO TPIOKA

(kernel trick);

KpuTepuu HHOOPMATUBHOCTH: SHTPONHSA U KpuTepuid JHKuHwm;

KaK MCIIOJIhb30BaTh PEIIAIOIINE JICPEBbs B 3aJa4€ PErpeccuu;

OCHOBHBIE HEJIMHEHHbIE (DYHKIINH aKTHBAIUH;

MEXaHU3MBI OOPaTHOTO PacIpPOCTPAHECHUS OIINOKH;

NPUHIUIB Pa0OThI ¢ PYHKIUSAME: CHHTAKCUC (QYHKIUH, CIIOCOOBI 3a/1aHusI apryMEHTOB U BO3Bpara

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 HMCIIOJIb30BaTh TEXHUKY OJICHIMHTA, KOTOpasi MO3BOJSIET CTPOUTH aHCaMOIW HE MapajuieibHO

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;
—  CONOCTaBJATh M BHIOpaTh HEOOXOIMMYIO CTPYKTYPY AAHHBIX 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 ATl TOCTPOEHHSI OCHOBHBIX BUAOB Ipa)MKOB M HACTpaMBaTh BHEIIHHUH BUA
rpa¢ukoB (IIBET, HOATHNCH, JIETEH/Ia, CETKA);
—  crpouth 3D-m3o0paxenus c momolnbto Oubmmorek Python wm wucmomb3oBaTh WX s 3aaadq
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;
—  momyuuth uMHQOpManuio o DataFrame, BbUMCINTE OmHcaTeslbHBIE CTATUCTUKH JJISl YMCIIOBBIX
JAHHBIX, 00paTUThCA K 21eMeHTaM DataFrame 1o mHIEKCy U OpSAAKOBOMY HOMEPY, H3MEHHUTh HHJCKC;
—  BBINOJHATH NMOUCK, QUIBTpALIO U cOPTUPOBKY DataFrame ¢ mpuMeHneHneM MeTon0B OMOIHOTEKH
Pandas;
—  BBIYMCITH CTATHCTUKY II0 MPHU3HAKaM, MPUMEHATh (YHKUWH K JaHHBIM, PAacCUMTHIBATh HOBBIC
3Ha4YEHUS;
— paboTaTb ¢ HECKOJIBKUMHU TaOJIMLIaMH C TOMOILBIO MHCTPYMEHTOB Oubnuoreku Pandas;
— cTpoutb rpaduku B Pandas;
— moadupars METOIbI, MPU3HAKU M YUCIIO KJIACTEPOB VIS KJIACTEPHU3ALHM;
— OLICHMBATh BIMSIHMWE MPU3HAKOB Ha IMPOTHO3 MOAEIM MAIIMHHOTO OOY4YEeHHS C MOMOIIBIO
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 CTPYKTYpaMH JaHHbIX B Python, ymenunem mucare ¢yHkimu Ha Python, nmpumensTs
(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;

- HaBbIKaMH TpHMeHeHus1 OmOnmmorekn Python s mocTpoeHus Mopenw JHHEHHOH perpeccuw,
peLIaoNX IepeBbEB U KOMIIO3UIMNA aJrOPUTMOB, Ul O0O0y4YeHHS METPUYECKHX alropuTMoB, SVM,
0alieCOBCKUX MOZEIEH.

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

3agaHue Ha IPOrpaMMHUPOBAHUE

1. IlpusercTBuE

Ha Bxonm mporpamma moiydaeTr CTpOKy — HMs Tonb3oBatens. CuuraiiTe e€ W BBIBEIHTE Ha JKpaH
¢dpazy: «[Ipuser, [ums]!».

OOparure BHUMaHKE, YTO BBIBOJMMAs CTPOKA JOJDKHA OBITh HAllMCaHa B TOYHOCTH TaK, KaK B 3aaHUH.
Ecnu Oyner ommuarbes peructp OykB WM OyIyT OTCYTCTBOBaTbh 3HAKM IpPEHNHHAHHS, MPOrpamMma
3acuuTaHa He OyJIeT.

Bgon Brisog
Banentun [Ipuser, Banentun!

2. Brruucienue 3HaueHUS NpCAbIAYIICTO YUCJa U CIICAYOLICTO

Ha Bxox mnporpamma mnomydaer nenoe 4ucio a. l[lomyuuTe 3HaYEHUS NPEBIIYIIEro 4YHciaa U
cienyrouiero. Beisenure pesynsrar a—1, a, at+l o oqHOMY 4MCIy B CTPOKY.

BBox Pesynberar
5 4

5

6

3. INutomerg

Erop paspabarbiBaer mpunoxkenne «Komeuku-cobauku». EMy HyXHO cuMTaTh JaHHBIE O IHUTOMIIC,
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).

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 BXOA IpOrpaMMhbl IoCTynacT nuejaoc 4nucio — HOpH,Z[KOBLIﬁ HOMCp McECAIIa. Hamwmmure nporpammy,
KOTOpasi BBIBOAUT INOCTPOYHO HA3BAHHUE MECALA U BpEMA Irold, K KOTOPOMY 3TOT MECIAL OTHOCUTCH.
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 ucnonb3yroT I pEIIeHUs] MaTEMaTHYeCKUX 3a/1a4, OJ{Ha U3 HUX — BBIYMCIICHUE CyMMBI
psna. Hanummre nporpammy, Kotopast OyZeT BBIYUCISATh U BBIBOJUTH HA OKPaH LEI0e YHCIO — CYMMY
KBaJ[paToB HaTypasbHbIX uucen 10 N, rme N — HarypanbHoe yncno (N > 1), momaBaemoe Ha BXOI
IPOTPAMMBI.

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

6. MuHUMaIbHOE YUCIIO

IIporpamma cunThiBaeT HarypaibHoe uuciio. Ilo paHHOMYy HaTypajbHOMY YHCIy Halaure
MUHUMaJIBHOE HaTypaJbHOE YHUCIIO, COCTOSIIEE U3 TeX ke HU(p, YTO U JaHHOE, U BBIBEIUTE €ro 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 MapaMeTphl JJIsl KAKI0W N-0i TOYKW: KOOpAMHATY Xi M Maccy mi. O0a nmapamerpa sBISIOTCS
LEeNbIMH YHUCIaMH, Macca SBISICTCS TOJIOKHUTEIbHBIM YHCIOM. [apaHTupyercs, 4YTO CTPOTOro
COBIAJIEHUs MacC JBYX TOYEK B CUMTHIBAEMBIX JIaHHBIX HE BCTPEYAETCsl.

[Tporpamma 107KHa BBIBECTH KOOPAMHATHI X1 TOYEK, OTCOPTHPOBAHHBIX MO YOBIBAHMIO 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 (Hampumep, https://vk.com). Onpeanenure, HaxoguTcs JH
CalT B MEXIyHapOIHOM JOMEHE, U €CIIH HET, K KaKOi CTpaHe OH OTHOCHUTCS.

Ecnu nomeH siBisieTcss MeXAyHApOIHBIM, BBIBEAUTE HA 3KpaH clIoBO «MexayHaponHslin». Ecinu 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 ¢ynknuio fibonacci(index), xotopass HaxomuT uncio PuOOHAYYM 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 ectp, Kax10e MOCIEAYIOIIEE YHCIO PaBHO CyMMe ABYX MNpelplaymmx uucen. Ecam Tpebyercs

Oonpme wuHGOpMAMM O JAHHOW TIOCJENOBATEIILHOCTH, BBl MOXeTe OOpaTUTbCs, Hampumep, 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 YUCIIO a, ¥ BO3BPAILACT ATO XK€ YUCIIO, YMEHBIIEHHOE HA EIWHUIY B MOCIECIHEM €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 aTo#l 3amaun HeoOXoauMO 3anmoiaHuTh ¢aiin k nearest neighbor.py B mamke ajis pemieHUs
COOTBETCTBYIOIIEr0 HOYTOYKa. BBl MOKETEe OTKPBITH €r0 JIOKAJbHO WM JKE BOCIIOIB30BATHCS CCBHUIKOW
Ha Colab B manke BbImIE.

[Tocrne BEIMONHEHNS BCEX MIaroB B HOYTOYKE U MIPOXOXK/ICHHS IOKAJLHBIX TECTOB, COXPAHUTE JIOKAITBHO
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 3Toil 3amaum HeoOXOOUMO 3amoyHuThL Gain ‘derivatives.py’ B mamke. WM OTIPaBHUTH
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 3T0i1 3agaun HEOOXOOAUMO 3aMOIHUTG (Al SVM.py MO CChUIKE U OTIPABUTh MOJTYYHBIIUICS
.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 oroii 3ajmaun HeoOXoaMMO 3amoimHUTH (ain distribution.py B mamke ans pemieHus
COOTBETCTBYIOIIEr0 HOYTOYKa. BBl MOKETE OTKPHITH €r0 JIOKAaJbHO WM JKE BOCIIOIB30BATHCS CCHUIKOW
Ha Colab B manke BbImIE.

ITocre BBIMOMTHEHUS BCEX ILIArOB B HOyTOyKE U MPOXOXKAEHHS JOKAIBHBIX TECTOB, COXPAHHUTE JIOKAJILHO
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. Kaxkue sneMeHTbl UCTIONB3YIOT Al (POPMHUPOBAaHUS CTPYKTYpHI mporpammsbl B Python? BriGepute
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 3ammcaThb KOMaHJy OTKpbITHs (aiinma ‘new.txt’ mis 3ammcu, 4ToObI MPH ITOM
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 it Becex x 0 w3 oOmacTw OmpesesieHUs, €Ciu
(lim)T(x—x_0) [fix)=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

MakcumanbHasi CymMMa, KOTOPYKO MOXKHO Ha0parb, YCIELIHO BBINOJHUB BCE KOHTPOJIBHBIC
Mmeporpustus, coctaBusier 100 OamnoB. [l mOMydeHUS MOJOKUTEIBHON OLIGHKH «3a4TEHO»
HeoOXxoauMo HaOparh He MeHee 30 OamoB.

O1reHKa «3a4TEHO» BBICTABISICTCS CTYIEHTY, €CIIM OH IOKa3aJl BCECTOPOHHUE, CHCTEMAaTH3HPOBAaHHEIC,
n1yOOKHe 3HAHMS Y4eOHOW MPOrpaMMBbl AUCIUIUTHHBI U YMEHUE YBEPEHHO NPUMEHSATh MX Ha MPAKTHUKE
NIPY pEeIICHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE ¥ MPAaBUIIbEHOE 000CHOBAHHE MPUHATHIX PELICHUI.
OreHka «HE 3a4TCHO» BBICTABISIETCS CTYIEHTY, KOTOPBIA HE 3HAET OOJIbIIEH YacTH OCHOBHOTO
cojiepkaHusl y4eOHOW TpOTrpaMMbl JUCIMIUIMHEI, JOMycKaeT rpyOble OmUOKH B (HOPMYIHPOBKAX
OCHOBHBIX TOHATHI TUCHUIUIMHBI M HE yYMEET HCIOJB30BaTh IOJNYYCHHBIC 3HAHUS TPH PEUICHUU
THUIOBBIX MPAKTHYECKUX 3a/1a4.

Cocrasrsitoniyie Tiporiecca 00y4eHus, KOTOPbIE OICHUBAIOTCS B Xo7lc 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. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

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



