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Bugs! koHTpOIIA B cemecTpax:

JK3aMeHEI 6

Kpamudukanms O0axanaBp
®opma 00yueHns OYHas
OOmas TpyaoeMKOCTh 6 3ET
Yacos 1o yueOHOMY IUTaHy 216
B TOM YHCIIE:
ayJIMTOPHBIE 3aHATHS 84
caMOCTOsITeNIbHAsE paboTa 132
Pacnpenenenne yacoB IMCHMILIMHBI 110 ceMeCTPaM
Cewmectp(Kypc.Homep cemectpa Ha Kypce) 6(3.2) Hroro
Bug 3ansTuit VII | PILA | YII | PTIJ
Jlexmuu 32| 32 | 32| 32
JlaGopatopHsbie 521 52 | 52 | 52
B ToM uucIe uHT. 16 | 16 | 16 | 16
HUroro ayx. 84| 84 | 84| 84
KonrakrtHas pabora 84 | 84 | 84 | 84
Cam. pabora 132 132 | 132 132
Uroro 216 | 216 | 216 | 216




Hamnpasnenue noarorosku: 09.03.03 Ipukiaannas nadopmarika
HanpasnenHocTs (npodmuis): «KopropaTieHble HHPOPMALIMOHHBIE CHCTEMBD)
Pabovas nporpamMma JucIMILINHB «MalmnHHOE 00y4eHHE U HEI{POHHBIC CETH)

IIporpammy cocraBui(u):
[Iyrau Onpra McaakoBHa

[Tpu Haymuum 00yYarOIUXCs U3 YUCIIA JIUI C OTPAHNYEHHBIMI BO3MOXHOCTSIMHU 310POBbsI, KOTOPHIM HEOOXOAUM 0COOBIH MOPSIIOK
OCBOEHHS AUCUUIUIMHEI (MOZYJIS), TIO UX JKEJIAaHUIO pa3pabaThIBacTCsl afaNTHPOBAaHHAs K OTPAaHUYEHISIM HX 3J0POBbs padoyas
IporpaMMa JTUCUUTUINHBI (MO IS

Pabouas InporpaMmMa JUCHUIIINHBL

MamunHOe 00yueHHe U HelipOHHBbIE ceTH

paspaborana B coorBercTBu ¢ ®I'OC BO:

DenepanbHblil FOCYAapCTBEHHBIH 00pa30BaTeNIbHbINM CTaHapT BHICILETO 00pa30BaHus 110 HanpasieHuIo noarorosku 09.03.03
Ipuknannas uapopmaruka (ypoBeHb OakanaBpuara) (npuka3z MuHoOpHayku Poccun ot 19.09.2017 1. Ne 922)

COCTaBJICHA HA OCHOBAaHUU yqe6H0ro IJ1aHa:

Hamnpasnenue noarorosku: 09.03.03 Ilpuknannas undpopmMaTHKa
Hanpagsnennocts (mpodunb): «KoprnoparneHbie HH)OPMAIIMOHHBIC CHCTEMBI

yrBepxkaernoro Yuéusim coBetoM CI'CITY ot 26.04.2024 mpotoxon Nel0

Pabouas nporpamma oro0peHa Ha 3aceaHuu Kadeapsl

I/IH(I)OpMaTI/lKl/l, npmc.ﬂa)moﬁ MAaTEMAaTUKH U METOAUKH UX IIPpEeNNoaaBaHUA

[Ipotokoin ot 25.06.2024 r. Nel 1
3aB. kadenpoii looyapko T.B.

Hauansauk YOIT

% H.A. lomannnaa

Crpannua 2 u3 12



Hanpagnenue noaroroeku: 09.03.03 [puknanxas nadpopmaTuka
HanpasnenHocts (podmuis): «KoprnopaTiHeHble HHPOPMALIMOHHBIE CHCTEMBD)
Paboyas mporpamMma JMCIMILINHEB «MalnHHOE 00y4eHHEe U HEIPOHHBIC CETH)

1. LIEJIM M 3AJIAYM OCBOEHMS JUCLHUATLIMHBI (MOJLYJIST)

eap u3yyeHust TMCUMIUIMHBI: 3HAKOMCTBO O0YYAIONIUXCS C OCHOBAMH MHTEJUICKTYaIbHOTO aHaJIN3a TaHHBIX

3agaumn u3yyeHust AMCUMILUIMHBI:

- PacCMOTPETh OCHOBHBIE 33a4l 00YUEHHUS 110 MPEHeJeHTaM: KIacCubHKaIHs, KIacTepU3anus, perpeccHs, OHKEHNEe pa3MEpPHOCTEN B
BHUJIC IBPUCTHUK C 3JIEMEHTaMU MaTeMaTU4eCKOH TeOpHu;

- IaTh MPaKTUKY IPUMEHEHHS JTaHHBIX METO/IOB Ha 0a3e CyIIecTBYIOMMX OHOIHOTeK si3bika PYthON ist oTAenpHBIX IPUKIAIHBIX 33/1a4;
- IPOaHAIU3UPOBATh JOCTOUHCTBA, HEAOCTATKH, IPAHUIIBI IPUMEHUMOCTH U B3aUMOCBSI3U C APYTUMU METOJIAMH.

Obaactb npodeccuoHabHOI nesaTeabHocTH: 06 CBsI3b, HHPOPMALMOHHBIC U KOMMYHUKAITHOHHBIC TEXHOJOTHU

2. MECTO JUCHHATIJIMHBI (MOJIYJISsI) B CTPYKTYPE OGPA3OBATEJILHOM TPOT'PAMMBI

Huxn (pazgen) OIL: |E1.B.08

2.1| TpeGoBanus k npeaBapHTEIBLHOI 10ATOTOBKE 06YYAIOMIEIOCS:

Conep)kaHre TUCHUIUIMHBI 0a3upyeTcsl Ha MaTepuane:

Maremaruka JUIA aHaJIM3a JJaHHBIX

BBe)leHI/Ie B aHAJIM3 JTAHHBIX

OO0BEKTHO-OPUEHTHPOBAHHOE TPOTPAMMHUPOBAHNE

Amnanus JAaHHBIX U METOAbI HCKYCCTBCHHOI'O MHTECJIJICKTA

2.2| JucuumianHbl (MOIYJIM) U PAKTUKH, JUISI KOTOPBIX 0CBOECHHE TAHHOM JUCIHUILJIMHBI (MOAYJI51) HEOOXOUMO KAK
npeAuecTBYIONee:

BeinogHeH e U 3al1UTa BBIITYCKHOH KBalnu(UKaHOHHON paboThl

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JTUCITUIIJINHbI
MOAYJIsl)

YK-1. Cnioco6eH oCcyImecTBJIATh NONCK, KPUTHYECKUH aHAJIN3 U CHHTe3 HH(OPMALMU, IPUMEHTh CHCTEMHBIH MOAX0A AJs
peleHusi NOCTABJIEHHBIX 32124

YK-1.1. Ananusupyer 3agauy, BbleJsisi 3TaNbl ee pellleHus, AeiiCTBHS M0 PeleHnIo 3a1a4

3HaeT: OCHOBHBIC NMPUHIIMITEI 0TOOpA AaHHBIX Ui OOYyYEHHS W TECTUPOBAHHUS MOJEJIEH, Talbl PEIICHHUS THUIIOBBIX 33/1a4 MAIIUHHOTO
o0ydJeHHs B 00J1aCTH pacro3HaBaHUs 00pa30B M PEUH, NOPSIOK ITOCTPOCHHS MOIeNiel Ha 0a3e HEHPOHHBIX CeTeil.

YK-1.2. HaxoauTt, KpUTHYECKH AaHAJU3UPYET U BbIOUPaeT HHPOPMALNI0, HEOOXOTUMYIO 1JIsl pellleHUs1 MOCTABJEHHOI 3aa4u

VYwmeer: OCYIICCTBJIATH BLIGOp HEOOXOIUMBIX METOJAOB U TEXHOJOTUYECCKUX CPEACTB MAIIMHHOI'O 06yqu1/151, HO,Z[GI/IpaTL OIITUMAJIBHBIC
TrapaMeTpbl MOJCIN, HHTCPIIPETUPOBATH HOJ'Iy'{GHHLIﬁ PE3yJbTaT B TCPMHUHAX HpeZ[MCTHOﬁ 00J1acTH.

YK-1.3. PaccmaTpuBaeT pa3ju4yHble BADHAHTHI PellIeHNs 321241, OlleHUBAET X MPEUMYIECTBA U PUCKHU

Bﬂa;[eeT: HAaBBIKAMU IIOKUCKaA U HpaKTH‘IeCKOﬁ pa6OTLI C OTKPBITBIMH JaTaCETAMMU, METOAUKON OLICHKH ITOJTYYCHHBIX MOJIeJICH.

YK-1.4. 'pamoTHO, T0THYHO, APTYMEHTHPOBAHHO (GOPMHPYET COOCTBEHHBIE CYKIeHHs U OLleHKH; OTIn4aeT GaKkThl OT MHEHHH,
HHTEPNpeTaNNii, OHEHOK B PACCYKACHUSX APYTHX YYACTHUKOB JI€ATeJILHOCTH

Crnoco6eH UCIoB30BaTh MOJCIHM MAIMHHOTO O0y4eHUs st 000CHOBaHHUSI MPUHUMACMBIX TEXHUYECKHX M SKOHOMUYCCKUX PEIICHUN B
001acTH PO eCCHOHATBHON AESTEILHOCTH.

YK-1.5. OnpenensieT ¥ olleHMBAET NPAKTHYECKHE MOCTEICTBHS BO3MOKHBIX BADHAHTOB pellleHHs 321249

Cnoco0eH HCIoIb30BaTh OTKPHITHIE JaHHBIE, METObI MAIIMHHOTO OOYYeHMS IS PEIICHMS THUIMYHBIX MPHKIATHBIX 3a1ad B 00IacTH
HKCIUTyaTaluy HHGOPMALMOHHBIX CHCTEM U CEPBHCOB.

IK-5. Cnnoco0HOCTB 0CyIIECTBJSITH BeleHHe 0a3bl JaHHBIX M MOAEPKKY HH(OPMAIIMOHHOI0 00ecIeYeHus pelieHust
NPHUKJIATHBIX 32124

IIK-5.1 3naeT NpUHIUNbI, TEXHOJOTHH U NPHEeMbl OPraHU3aluu 0a3 JaHHBIX, IPOEKTHPOBAHMS APXUTEKTYPbI
HH(OPMALHOHHBIX CHCTEM, HOPMATHBHBII M OPraHU3AIMOHHbIE ACIIEKThI YIIPABJICHHS J0CTYNIA K JAHHBIM

3HaeT TMPUHOHUIIBI, TEXHOJIOTUN U NTPUEMBI OpTaHU3allun 6a3 HaHHBIX, CTpAaTCruu 0T60pa JAHHBIX JJI1 MalllMHHOI'O O6y‘{CHI/I$I, KpUTCPpUU
OLCHKH HOCTpOGHHOﬁ MOJECJIN, IPOTHO3a

IIK 5.2 Ymeet npoexktnpoBaTh apxutekTypy MC pa3juyHbIMH HHCTPYMEHTAJILHBIMHU CPeICTBAMH

YMeeT HHTerpupoBaTh CYIECTBYIONINE HHPOPMALMOHHBIE CHCTEMBI ¢ HHCTPYMEHTAMH MAIIMHHOTO 00Y4eHHUS

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJIMHBI (MO Y JISA)

Kon HaumeHnoBaHue pa3jiejioB U TeM /BUA 3aHATUS/ Cemectp Yacos HnTtepakr.
3aHATHS
Pazgen 1. MamnnHoe o0y4eHne M HelipOHHBbIE CETH
1.1 |Maremarnueckue ocHoBbl ML(MammHHOTO 00yueHus)/JIek/ 6 2 2
1.2 |Maremarnueckue ocHOBEI ML (MammuaHOTO 00y4enus)/Cp/ 6 10 0
1.3 |3anmauwm knaccuduxanuu/JIex/ 6 2 0
1.4 |3apaum knaccuduxanum/J1ad/ 6 4 0
1.5 |3apmauwm xnaccuduranumn/Cp/ 6 8 0
1.6 |depeBbs B MammHHOM 00y4yeHUH/JIek/ 6 2 0
1.7 |JepeBbs B MammHHOM 00y4denun/J1ad/ 6 4 0
1.8 |/JepeBbs B MammHHOM 00y4eHNn/Cp/ 6 8 0
1.9  |Cuyuaitssrii nec/JIex/ 6 2 0
1.10 |Cayuaiinbrii nec/J1a6/ 6 4 0
1.11 |Canyuaiinsii nec/Cp/ 6 8 0
1.12  |JIuneiinble knaccu(pHUKaTOPbL: OCHOBHBIE MOHATHS/JIeK/ 6 2 2
1.13 |JIuneiiHble KIaccupHUKATOPbI: OCHOBHBIC NOHTHS/Cp/ 6 8 0
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1.14 |I'papuentHblii cnyck/JIex/ 6 2 0
1.15 |I'papuentHsiii criyck/J1a6/ 6 4 0
1.16 |I'paguenTHsIii cryck/Cp/ 6 8 0
1.17 |Meron onopHbIx BekTOpoB/JIek/ 6 2 0
1.18 |Meron onopHbIX BekTOpoB/Jab/ 6 4 0
1.19 |[Merox onopHbIx BekTopos/Cp/ 6 8 0
1.20 |Heiiponnsie cetn/JIex/ 6 2 0
1.21 |Heitponnsie cetn/J1ab/ 6 4 0
1.22 |Heiipornsie cetn/Cp/ 6 8 0
1.23  |BepositHocTHBIC aropuT™MBl/JIek/ 6 2 0
1.24 |BeposiTHOCTHBIC asropuTMbl/J1a6/ 6 4 0
1.25 |BepositHOocTHBIC asropuTMEL/Cp/ 6 8 0
1.26 |Ancambuu anropurmoB: komuter, AdaBoost/JIex/ 6 2 0
1.27 | Auncambmnu anroputmoB: komutet, AdaBoost/J1a6/ 6 4 0
1.28 |Auncambiu agroputmos: komutet, AdaBoost/Cp/ 6 8 0
1.29 |I'papuentHsiii 6ycTunr/JIex/ 6 2 0
1.30 |I'papuentnsiii 6ycrunr/J1a6/ 6 4 0
1.31 |I'papuentnsiii 6yctunr/Cp/ 6 8 0
1.32 |3apgaun koMnbioTepHOro 3penust/JIex/ 6 2 2
1.33 |3amauu komnbroTepHOTo 3peHus/Cp/ 6 10 0
1.34 |PacmosnaBanme jmmny/JIex/ 6 2 0
1.35 |Pacno3naBanue juiy/JIa6/ 6 4 0
1.36 |PacmoznaBanue nuiy/Cp/ 6 8 0
1.37 |UucTpyMeHTaIbHBIC CpelicTBA 00PaOOTKH €CTECTBEHHBIX A3bIKOB/JIeK/ 6 2 0
1.38 |HMHcTpyMeHTalbHbIE CpecTBa 00PabOTKH €CTECTBEHHBIX I3bIKOB/JIab/ 6 4 4
1.39 |MHcTpyMeHTalIbHbIE Cpe/ICTBA 0OPAOOTKH €CTECTBEHHBIX SI3bIKOB/Cp/ 6 8 0
1.40 |Awnanus peun. ['onocoBsie momoniHukn/JIex/ 6 2 0
1.41 |Ananus peuu. I'osiocoBele nomontHuku/JIa6/ 6 4 4
1.42 |Ananus peuu. I'osocoBsle noMomuuxy/Cp/ 6 8 0
1.43 |Cuntes peun/Jlex/ 6 2 0
1.44  |Cunres peun/JIa6/ 6 4 2
1.45 |Cunres peun/Cp/ 6 8 0

5. OneHo4YHbIe U METOAUYECKHE MATEPHAJIBI IO AUCHHUILINHE (MOIY.TI0)

5.1. Conep:xanne ayIMTOPHOI padoThI MO AUCHHUIINHE (MOIYJIIO)

6 cemecTp, 16 Jexnmii, 26 1a60paTOPHBIX 3aAHATHI
Pa3nen 1. MammnHoe o0y4yeHue U HelipOHHBIE CeTH
Jlexrust Nel (2 gaca)
MaremaTrueckue ocHOBbI ML (MaiHHOTO 00y4eHus)

Bompocs! n 3aganns:

1. TIlocranoBka 3amau oOyuyeHus Mo mnpeueneHtaM. OOBEKTHl U NpU3HaKU. TUIBI MIKaN: OMHAPHBIE, HOMUHAIbHbIE, IOPSIKOBEIE,

KOJIMYECTBEHHEIE.
2. Tunsl 3aga4: knaccudukanus, perpeccus, IporHo3UpOBaHNE, PAHKUPOBAHHUE.
3. OcCHOBHBIE TIOHATHS: MOJENb AITOPUTMOB, MeTOJ OOydeHHs, (yHKOHMS MOTepb M (YHKIHOHAN KAa4ecTBA, IPHHIIUII
MHUHUMHM3AIAN SMIIIPUYECKOTO PUCKa, 0000IIAI0Ias CHOCOOHOCTD, CKOJIB3SIIIHMIA KOHTPOIIb.
Jlexuus No2 (2 vaca)
3amaun KnaccuduKanum
Bomnpocs! 1 3apanust:
JlvHeitHBIe MOZIENTH PeTpecCHH U KiaccupuKanuy. MeTox HaMMEHBIIHNX KBapaToB. [loMHOMHABHAS PETrpecCHs.
[Tpumeps! mpUKIaIHBIX 3a0a4.
MeToyKa SKCIIePHMEHTAIEHOTO HCCIEA0BAaHASA U CPAaBHEHHUS alTOPUTMOB Ha MOJIEITBHBIX H PEaTbHbBIX JaHHBIX.
Konkypcsl o ananu3sy naHHbIx kaggle.com. ITonuron anroputMoB kiaccu(pUKauy.
CRISP-DM — mexoTpacieBoii CTaHIapT BeACHNS MPOSKTOB HHTEIUICKTYaIbHOTO aHAIN3a TaHHBIX.
JlaGoparopHoe 3anstue Nel-2 (4 yaca)
3anauu Kiaccu(UKAIHH.

agRroNPE

Bomnpocs! 1 3ananust:

1. JluneitHbIe MOIIENH perpeccuy u Kiaccupukanun. MeTo HaMMEHBIINX KBaApaToB. [loJHMHOMHANBHAS PErpeccHsl.

2. IlpuMepsl IPUKIaJHBIX 3a7ad.

3. Meroauka S5KCIEPUMEHTAIBHOTO HCCIICIOBAHUS U CPABHEHHUS aJITOPUTMOB HA MOJICTIBHBIX U PEATbHBIX TAHHBIX.

4. Konkypcsl 1o aHanu3y naHHbix kaggle.com. [Toiauron anropuTMoB Kiiaccu(PUKaIUH.

Jlexuus Ne3 (2 vaca)
JlepeBbs B MaIMHHOM 00Y4eHHU

Bonpocs! u 3apanus:

1. Pemaroniee nepeBo. XKamHas HUCXOAAIIAs CTpATET s «pasaensii u BiaacTByi». Anroputm ID3. HenocraTku sxaHOM CTpaTeriu
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1 criocoObl ux ycrpanenus. IIpo6iaema nepeobyueHusl.
BbIBOJI KpuTEpHEB BeTBICHH. Mepa HeUHCTOTHI (impurity) pacrpenencHus. DHTPONUHHBIA KpuTepui, Kpurepuid JHKuHu.
Penyknus pemaromux J1epeBbeB: NpeapelyKIus U noctpenykuus. Anropurm C4.5.
Hepesbs perpeccun. Anroputm CART.
Hebpesxubie pemaromue aepesbst (0blivious decision tree)
JlaGoparopHoe 3anstue Ne3-4 (4 gaca)
JlepeBbsi B MallIMHHOM 00Yy4eHUU

akrwn

Bormpocsr u 3aganus:
1. Pematomiee nepeBo. XKanHas HACXOAAIIASA CTpATETHs «pa3zeisil u BiaacTByi». AnroputM ID3. Henocratku sxaiHOM cTpaTeruu
U crocoObl uX ycrpaneHus. [Ipobiema nepeoOydeHus.
2. BrBojg kpuTepues BeTBICHH. Mepa HEYHCTOTHI (impurity) pacrpeaeseHus. DHTPONUHHBIA KpUTSpHi, KpUTepHid JHKUHH.
3. Hepesss perpeccun. Anroputv CART.
Jlexuus N4 (2 vaca)
CryuaitHblii 1ec
Bomnpocs! 1 3aanust:
1. Pematommii nec. Cnyuaiinbiii nec (Random Forest).
2. Pemaroumwmii nenb. buHapuzanus npu3HakoB. AJropuT™ pa3OHeHus 00JacTH 3HAYCHUH NPU3HAaKa Ha HHPOPMATUBHBIE 30HBI.
3. Pemaromwmii circok. YXKamHbIit anroput™ cuHTe3a criucka. [IpeoOpa3oBaHue pEeIaroIIero IepeBa B pEIIaroIInii CITUCOK.
JlaGoparopHoe 3anstue Ne5-6 (4 yaca)
CryuaitHelit 1ec
Bomnpocs! u 3aganus:
1. Pematommii nec. Cnyuaiinbiii nec (Random Forest).
2. Pemaromwmii nenp. buHapuzanus npu3HakoB. AJropuT™ pa3OHeHus 00JacTH 3HAYCHUH NPU3HaKa Ha HHPOPMATUBHBIE 30HBI.
3. Pemaromuii cnucok. XKanHblil aroputm cunresa cnucka. IlpeoOpa3oBaHue pellaronero 1epesa B pelatonii CIMCOK.
Jlextust No5 (2 gaca)
JIuneliHble Ki1acCU()UKATOPHI: OCHOBHBIE ITOHATHUS
Bormpocsr u 3aganus
1. BaifecoBckas Teopus kiaccudukanuu. OntuManbsHbiil 6aiiecoBekuil kinaccupukarop.
2. TenepaTHBHBIE U TUCKPHUMHUHATHBHBIE MOJIEIH KJIACCUDHKALHH.
3. Haugnblit GailecoBckuil knaccupukaTop. JIMHEeWHbI HaUBHBIN OalieCOBCKUH KilacCU(UKATOP B CIy4ae SKCIOHEHIMAIBHOTO
ceMeHCTBa pacpeneneHui.
4. MynpTUHOMHANBHBII HaUBHBIHN OaifiecoBCKuUi K1accuukaTop i KiIaccu(puKanuy TeKCTOB.
Jlextust Ne6 (2 gaca)
I'papuentHslii cryck
Bomnpocs! 1 3aganus:
1. Jluneitnblii knaccugukarop, moaenb MakKanoka-IIurrca, HerpepbIBHbIE alPOKCUMAIMK TTOPOTOBOW (PYHKIIMH HOTEPS.
2. Merox croxactuyeckoro rpaauenra SG.
3. Meroa croxacTuueckoro cpenHero rpaauenra SAG.
4. DBpHCTHKHU: WHUIHMAIU3AINS BECOB, OPSIAOK MPEABSIBICHHS 00BEKTOB, BEHIOOP BEIMUMHBI TPaAUSHTHOTO IIara, «BHIONBAHUE)»
U3 JIOKAJIbHBIX MUHHMYMOB.
JlaboparopHuoe 3ansTue No7-8 (4 qaca)
I'papuentHslii criyck
Bomnpocs! u 3ananus:
1. Jluneitnblii knaccugukarop, moaenb MakKanoka-IIutrca, HerpepbIBHbIE allPOKCUMAIMK TOPOTOBOW (PYHKIIMH HOTEPS.
2. Merox croxactuyeckoro rpaauenra SG.
3. Meroa croxacTuueckoro cpenHero rpaauenra SAG.
Jlexuus Ne7 (2 vaca)
Merton onopHBIX BEKTOPOB
Bomnpocs! 1 3ananus:
1. OnrumanbHas pazzaensomnas runeprsiockocts. [ToHATHE 3a30pa MexXay Kilaccamu (margin).
2. Cnyyau ITMHEHHOW pa3feNUMOCTH M OTCYTCTBHS JIMHEHHOW paszaenuMmocTd. CBs3b ¢ MHHUMHU3ALMEH pPEryssIpH30BaHHOTO
sMIUpHUYecKkoro pucka. Kycouno-nuneitnas GpyHkuus noteps.
3araua KBaJ[paTUYHOTO IPOrPaMMHUPOBAHUS U IBOMICTBEHHAA 3aaa4a. [IoHATHE OMOPHBIX BEKTOPOB.
4. PexoMmeHzanuu no BeIOOpY KOHCTaHTHI C.
JlaGoparopHoe 3ansitue Ne9-10 (4 gaca)
MerToz OITOpHBIX BEKTOPOB

w

Bomnpocs! u 3ananust:
1. OnTumanbHas pa3nensiomas runepwiockocts. [ToHsTHE 3a30pa Mex Iy Kitaccamu (margin).
2. Cnyyau JIMHEHHOW pa3fenuMOCTH M OTCYTCTBHS JIMHEHHOW pasmenuMocTH. CBs3b ¢ MUHHMMH3ALHUEH PerylIsIpH30BaHHOIO
IMIUpHUYECcKOro pucka. Kycouno-nuneitnas GpyHKIus noTepb.
3. 3azmava KBaJPaTUYHOTO MPOTPAMMHUPOBAHUS M ABONCTBEHHAs 3a1a4a. [IOHATHE OMOPHBIX BEKTOPOB.
Jlexuus Ne§ (2 vaca)
Heiiponnsie cetn
Bomnpocs! u 3aganus:
1. bBuonoruueckuii HeWipoH, Mosenb MakKamtoka-ITuTrca kak muHelHbId knaccudukatop. OyHKIMH aKTHBALIUH.
2. TIpobnema momHOTHL. 3amada HCKIIOYaronero win. [1oMHOTa IBYXCIOMHBIX CeTeH B MPOCTPAHCTBE OYyIeBBIX (yHKIMH.
3. AJroputM oOpaTHOTO pacripoCTpaHEHHs OLIHOOK.
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4. BbIcTppic METOJBI CTOXAacTUuecKoro rpaiuenta: Ilomsika, Hecrepoa, AdaGrad, RMSProp, AdaDelta, Adam, Nadam,
JQUaroHalnbHbINA MeTo] JIeBeHOepra-MapkBapra.

ITpoGnema B3peIBa rpasiueHTa U 3BpucTuka gradient clipping.

Merton ciyyaifHbIX OTKII0YeHUH HelipoHoB (Dropout). Matepnperaiun Dropout. O6pathsiit Dropout u L2 -peryssipu3zanms.
Oynxnun aktuBanun ReLU u PReLU. IIpoGiema «mapaniyay cetu.

DBpHUCTUKY JUTs GOPMHUPOBAHUS HAYATBHOTO MPUOIMKEHHSI. MeTo/T MOCIOWHON HACTPOWKH CETH.

[TonGop CTPyKTYpHI CETH: METOIbI IIOCTEIIEHHOTO YCIIOKHEHHUS CETH, ONTHMAaIbHOE NPOpEeKUBaHHE HEHPOHHBIX ceTeil (optimal
brain damage).

©oo~No g

JIab6opaTopHoe 3anstue Nell-12 (4 gaca)
Heiiponnsie cetn

Bomnpocs! u 3aganus:

1. Beictpeie Meronsl croxactuueckoro rpaauenrta: Ilomsika, HecrepoBa, AdaGrad, RMSProp, AdaDelta, Adam, Nadam,
JuaroHalbHbIH MeTo] JleBenOepra-MapkBapara.
Ipo6Giema B3pbIBa rpaaneHTa U 9BpucThka gradient clipping.
MeroJ ciydaiiHBIX OTKIIIOUeHUH HelipoHoB (Dropout). MaTepnperanuu Dropout. O6patasiiit Dropout u L2 -perynsapusanus.
Oynkiun aktuaui ReLU u PReLU. IIpo6nema «mapanauyay ceTu.
OBpUCTUKY 1151 HOPMUPOBAHHS HAYaIbHOTO MPUOIIKEHNUL. MeTox NocIoiiHON HacTpoiiku ceTH.
ITonbop cTPYKTYpEI CETH: METOABI TOCTENIEHHOTO YCIOKHEHHUS CEeTH, ONITHMAIbHOE POPEKHBaHNE HEHPOHHBIX ceTel (optimal
brain damage).

eooak~®N

Jlextust No9 (2 gaca)
BeposaTHOCTHBIE alNrOpUTMBI
Bormpocsr u 3aganus:

1. BeposTHOCTHas MOCTaHOBKA 3a7ayM Kiaccupukauy. [I[puHIMNn MakcCUMyMa MpaBIorno1o0usl.

2. BeposarHocTHas MHTEpIpeTanysi peryjsipu3aliii, COBMECTHOE MNpaBAONOA0OHMe AaHHBIX W Mojend. [IpuHIMI MakcuMyma
armoCcTepruoOPHON BEPOSTHOCTH.

3. TayccoBckuii u IamIaCOBCKUIl peryssipu3aTopsbl.

4. Jloructuueckass perpeccus. [IpuHIMI MakcHMyMa MpaBAonoaoOus u Jyorapupmuueckas GyHKIUS moTepb. Meron
CTOXaCTUYECKOT0 TpajueHTa Iy JorapudMuueckodl (QyHKIUM HOTepb. MHOrokiaaccoBas JIOTHCTHYECKas pPErpeccus.
PerynspusoBaHHas joructudeckas perpeccusi. Kanubposka [Tnarra.

JlaGoparopHoe 3anstue Nel3-14 (4 yaca)
BeposTHOCTHBIE aNTOPUTMEI
Bomnpocs! u 3ananus:

1. BeposiTHOCTHAs TOCTAHOBKA 3a1au¥ Kiaccuukanuy. [[pHHIAIT MaKCHMyMa paBIoofo0usl.

2. BeposaTHOCTHas HMHTepIpeTanusl Peryispu3allii, COBMECTHOE MpaBIONOJo0ue NaHHBIX M Mojend. [IpuHIun makcumyma
aTrl0CTEPUOPHON BEPOSTHOCTH.

3. TayccoBckuii U IaMJIaCOBCKUI perysipu3aTopsbl.

4. Jloructuueckash perpeccus. I[IpuHIMI MakCUMyMa NpaBIONoOAoOus u Jorapupmuueckas (yHKOUS moteps. Meron
CTOXaCTUYECKOTO TpajueHTa s Jorapudmuueckoidl (QyHKIUM HOTepb. MHOrOKIaccoBas JIOTHCTHYECKas PErpeccus.
PerynsipuzoBanHas oructudeckas perpeccust. Kamubposka I[Tnarra.

Jlexiust Nel0 (2 gaca)
Ancam06iu anroputMoB: komuret, AdaBoost
Bomnpocs! u 3ananus:
OCHOBHBIE TTOHATHS: 6a30BBIi aNTOPUTM, KOPPEKTHPYIOIIAs ONlepaLusl.
ITpocroe ronocoBanue (KOMUTET OONBIINHCTBA).
CTOXacTHYECKHe METOBL: O3TTHHT M METOJI CITy4allHBIX HOATIPOCTPAHCTB.
Crnyyvaiineiii tec (Random Forest).
B3BernrenHoe rojocoBanue. [IpeodpazoBaHue MPOCTOrO TOJOCOBAHUS BO B3BEILICHHOE.
Anroputm AdaBoost. DKcrnoHEHIMaNbHAS aNMpPOKCUMAIUs MOPOroBOM (YHKIMM MOTepb. [Ipoliecc MociIeq0BaTeIbHOTO
00yueHus 6a30BbIX anropuTMoB. Teopema o cxoaumocTt OycTuHra. MneHTnduKkanys HeTUITHYHBIX 0OBEKTOB (BHIOPOCOB).
7. Teoperuueckue obocHoBanus. O600MIaIOmAs CHOCOOHOCTH OyCTHHTA.
8. basoBsle anropuT™el B OycTrHre. Pemaromue mHw.
9. CpasHenue O3rruHra 1 OycTHHrA.
10. Anropurm ComBoost. O6001ieHHe Ha 6OJIBIIOE YHUCIIO KJIACCOB.
JlaGoparopHoe 3anstue Nel5-16 (4 yaca)
Ancambmnu anroputMoB: komuteT, AdaBoost

ook~wNE

Bormpocs! u 3aganus:

OCHOBHbIE TOHSTHS: 0A30BbII AJITOPUTM, KOPPEKTHPYIOLIAs ONEPAIIHsL.

IIpocToe rojgocoBanue (KOMUTET OOJIBIINHCTBA).

CToXacTH4eCKHe METOIbI: OSTTHHT M METOJ] CITyYalHBIX MOINPOCTPAHCTB.

Crnyyaiinsiii tec (Random Forest).

B3genieHHoe ronocoBanue. [IpeodpasoBaHme MPOCTOrO rOIOCOBAHHS BO B3BELICHHOE.

Anroputm AdaBoost. DKkcroHeHNMadbHas AaNIPOKCHMANUs HOPOroBOH (yHKIMH NOTeph. lIpomecc MOCIETOBAaTEIEHOTO
00yueHHs 0a30BBIX aNropuT™MOB. Teopema o cxoaumocT OycTuHra. MneHTrduKanust HETUITUYHBIX 0OBEKTOB (BEIOPOCOB).
7. Teoperuueckue o6ocHoBanus. O600LIAOMIAs CIOCOOHOCTh OYCTUHTA.

8. bBazoseie asnroputMbl B OycTHHre. Pemaromue mHu.

9. CpaBHeHHe O3TTHHTa M OyCTHHTA.

10. Anropurm ComBoost. O60011eHHe Ha 0OJIBIIIOE YHCIIO KJIACCOB.

ok wnE
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Jlexuus Nell (2 yaca)

I'pasueHTHBIN OYCTHHT
Bomnpocs! 1 3aanust:
Bunpl ancamoOieii. TeopeTnueckue 000CHOBaHHUS. AHAJIN3 CMEIICHUS U pa30poca JUisl POCTOr0 TOJI0COBAHUS.
I'paguentsiil 6ycTunr. CToXacTU4eCKUil rpaJAueHTHBIA OyCTHHT.
BapuanTsl Oyctunra: perpeccust, Anroputm AnyBoost, GentleBoost, LogitBoost, BrownBoost, u apyrue.
Anroputm XGBoost.
Anropurm CatBoost. O6paboTka KaTeroprajibHbIX PU3HAKOB.
CtaokuHr. JIMHEHHBII CTAKHUHT, B3BEIICHHBIH 110 IPU3HAKAM.
CMech alNropuT™MOB (KBa3MJIMHEHHAS KOMITO3HIINS ), 00JIACTh KOMIIETEHTHOCTH, MIPUMEPbI PYHKIIUHA KOMIETEHTHOCTH.
Beinykibie ¢pyHKIMM oTepb. MeTo bl HOCTPOCHUS CMECEH: T0CIIeA0BATEIbHbIA U HePAPXUUECKHUIA.
IMocTpoeHre cMecH anropuT™MoB ¢ omMotipio EM-1of06H0T0 anropurMa.

JIab6opaTopHoe 3anstue Nel7-18 (4 uaca)
I'pasueHTHBIN OYCTHHT

wCoNoOR~wNE

Bomnpocs! u 3aganus:
Bunpl ancamoOieit. TeopeTnueckue 000CHOBaHHUS. AHAJIN3 CMEIICHUS B pa30poca JUis POCTOr0 TOJI0COBAHUSL.
I'paguentHslil 6ycTuHr. CTOXacTUYECKU IPaAUCHTHBIA OyCTHHT.
BapuanTsl Oyctunra: perpeccusi, Anroputm AnyBoost, GentleBoost, LogitBoost, BrownBoost, u apyrue.
Anroputm XGBoost.
Anroputm CatBoost. O6paboTka KaTeropuaibHbIX TPU3HAKOB.
Jlexuus Nel2 (2 yaca)
3a1aun KOMIBIOTEPHOTO 3pEHUS

g E

Bomnpocs! u 3aganus:
1. IIpuknajgHsle 3alaudl KOMIIBIOTEPHOTO 3pEHUS
2. bubmmorexu Python xommbrioTepHOTO 3peHMs
3. IlpumMeHeHHe KOMIBIOTEPHOrO 3pEeHHS B OSCIMIOTHBIX almapaTax
Jlexrust Nel3 (2 gaca)
PacnoznaBanue nui
Bormpocsr n 3aganus:
1. IlpuknajgHsle 3alauyl PacIO3HABAHMS JIUILL
2. bubmmorexu Python pacmosnaBanust uig
3. IlpuMeHeHHNe KOMIBIOTEPHOTO 3pEHHS B CUCTEMaxX 0€30MaCHOCTH U «YMHBIH TOM»-«Y MHBIH TOpOI»
JlaGopatopHoe 3austie Nel19-20 (4 vaca)
PacnoznaBanue nuig
Bomnpocs! u 3apanus:
1. TIIpuknagHsle 3alauyl PacIO3HABAHMS JIUILL
2. bubmmorexu Python pacrosHaBaHus JUIT
3. IlpuMeHeHHE KOMIBIOTEPHOTO 3pEHHS B CUCTEMaX 0€30MaCHOCTH U «YMHBIH TOM»-«Y MHBIH TOpOI»
Jlexrus Nel4 (2 gaca)
WHcTpyMeHTanbHbIE cpeicTBa 00pabOTKN €CTECTBEHHBIX S3bIKOB
Bomnpocs! u 3ananus:
1. 3apmaua TeMaTHYECKOIO MOJIETMPOBAHUS KOJUIEKIIMU TEKCTOBBIX JOKYMEHTOB. MeTO MaKCUMyMa IIPaBAOION00HS.
2. JlemMa 0 MAaKCHMH3aLlUH TJ1aJKON QYHKIIMM Ha cUMILIeKcax (mpumeHeHue ycnonii Kapyma—Kyna—Takkepa).
3. AnnuTuBHasS peryispusalys TeMaTudeckux mopeneil. PerymsapusoBanusiii EM-aaroputm, TeopeMa O CTallMOHAPHOW TOUYKE.
OnemeHTapHas uHtepnperanus EM-anropurma.
4. BeposTHOCTHBIH JaTeHTHBIH ceManTH4YecKui ananu3 PLSA. EM-anroputm.
5. JlarentHoe pasmemenue [Qupuxie LDA. Merton mMakcuMyMa anocTepuopHOil BeposTHOCTH. CriakeHHasi 4acTOTHAsl OLEHKa
ycIoBHOM BeposiTHOCTH. HebatiecoBekas natepnperanus LDA.
6. PerymsapuzaTopsl pa3peXuBaHus, CrIIQXKUBAHUS, YACTUIHOTO 00YUEHHs, EKOPPEITUPOBAHHS.
JlaGoparopHoe 3anstue Ne21-22 (4 yaca)
HHcTpymeHTanbHbIe cpeicTBa 00pabOTKN €CTECTBEHHBIX S3bIKOB
Bomnpocs! u 3ananust:
1. DnementapHas unrepnperanus EM-anropurma.
2. JlatentHoe pasmemenue [upuxie LDA. MeTox MakcuMyma amocTepHOPHOH BeposTHOCTH. CriiakeHHasl YacTOTHAsI OLCHKA
ycIoBHOM BeposiTHOCTH. HebatiecoBekas nntepnperanus LDA.
Jlexuus Nel5 (2 yaca)
Ananu3 peun. ['onocoBble MOMOITHUKN
Bomnpocs! 1 3ananus:
1. IIpumepsl rOI0COBBIX TOMOIHUKOB
2. Co3anue HaBBIKa JUIS TOJIOCOBOTO MIOMOIIHUKA CpeicTBaMu Ouoarorek PYthon
JlaGoparopHoe 3anstue Ne23-24 (4 yaca)
Amnanu3s peuu. ['010cOBbIE TOMOLIHUKH
Bormpocsr u 3aganus:
1. IIpuMepsl TOIOCOBBIX TOMOLIHUKOB
2. Co3nanue HaBBIKA JIJIsl TOJIOCOBOTO MOMOIIIHKKA cpeicTBamMu 6ubnuorek PYthon
Jlexuus Nel6 (2 yaca)
CuHTe3 peun
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Bomnpocs! u 3aganust:
1. [IpumeneHne cuHTE3a peur B MPHUKIATHBIX 3a/1adax
2. Wicnionp3oBaHue CpesICTB CHHTE3a PEeUH IS YIIy4lIeHUs KauecTBa xxu3Hu ul ¢ OB3

Bormpocsr u 3aganus:
1. [IpumeHeHNe CHHTE3a peuy B MPUKIIAJHBIX 3a/1a4ax
2. Vcnonp30Banue cpecTB CHHTE3a pedr ISl YIydIIeHus KauecTBa sxu3aH Jui ¢ OB3

JlaGoparopHoe 3ansTre Ne25-26 (4 yaca)
CuHres peun

5.2. Conep:kanue caMoCTOSITeIbHOI paGoThI 1O AW CHUILINHE (MOIYJII0)

CoaepixaHue 00s13aTeJILHOM CAaMOCTOSITEIbHON padoThl 0 AMCHHUILIMHE

Ne n/n TeMbl JUCHHMILINHBI Conep:kaHue caMOCTOSITeJbHOI padoThl IIpoayKThI NesiITEILHOCTH
1 Maremarudeckue OCHOBBI | BoimosnHenue yrnpaxuenuii Ha kaggle.com B | 3auTeHHBIH 3JIEMEHT HHTEPAKTHBHOTO
ML (mamuHHOTO HMHTEPAaKTUBHOM JlaTacere Kypca, OTYeT IO pe3yJibTaTaM aHajIn3a
00yUeHHS)
2 3anaun Knaccuukanun Breimonnenne  ynpakaenuit Ha Kaggle.com B | 3auTeHHBIA 3JEMEHT HMHTEPAKTHBHOTO
WHTEPAKTHBHOM JIaTacere Kypca, OTYET [0 pPe3yJIbTaTaM aHaJln3a
3 JlepeBbs B MallIUHHOM BemonHenne ympaxHeHuil Ha Kkaggle.com B | 3ayreHHBIH 3JIEeMEHT HHTEPAaKTHBHOTO
00y4eHHH WHTEPAKTHBHOM JIaTacere Kypca, OTYET [0 Pe3yJbTaTaM aHaJIn3a
4 CryyaifHblit ec Boimonnenue  ynpaxHenunit Ha kaggle.com B | 3auTeHHBIM 3J€MEHT HMHTEPAKTHBHOTO
UHTEPaKTUBHOM JaTaceTe Kypca, OTYET 110 pe3yJbTaTaM aHalu3a
5 JIuneitnsie Bemonsenne ympaxsennii Ha Kaggle.com B | 3aureHHbIii 3MeMEHT HHTEPAKTHBHOTO
KIacCU(UKATOPHI: UHTEPaKTUBHOM JaTaceTe Kypca, OTYET 110 pe3yJIbTaTaM aHalu3a
OCHOBHBbIE MTOHATHS
6 I'papuenTHsIi criyck Bemonsenne ympaxsennii Ha Kaggle.com B | 3aureHHbIi 3MeMEHT HHTEPAKTHBHOTO
UHTEPaKTUBHOM JaTaceTe Kypca, OTYET 110 pe3yJIbTaTaM aHalu3a
7 MerTon omopHBIX Boimonnenne  ynpaxkHenunit Ha kaggle.com B | 3auTeHHBIM 3J€MEHT HMHTEPAKTHBHOTO
BEKTOPOB UHTEPaKTUBHOM JaTaceTe Kypca, OTUET 110 pe3yabTaTaM aHaIu3a
8 Heiiponnsie cetu Bemonsenne ympaxsenuin Ha Kaggle.com B | 3aureHHbI 3MeMEHT HHTEPAKTHBHOTO
UHTEPaKTUBHOM JaTaceTe Kypca, OTYET 110 pe3ybTaTaM aHalIu3a
9 BeposiTHOCTHBIE BemonHenne ympaxHeHuii Ha Kkaggle.com B | 3ayreHHBIH 3JIeMEHT HHTEPAaKTHBHOTO
AJITOPUTMBI WHTEPAKTHBHOM JIaTacere Kypca, OTYET M0 Pe3yJIbTaTaM aHaJIn3a
10 AHcamO0nu aqropuTMOB: BemonHenne ympaxHeHuii Ha kaggle.com B | 3ayreHHbBIH 3JIeMEHT HHTEPAaKTHBHOTO
komuTteT, AdaBoost WHTEPAKTHBHOM JIaTaceTe Kypca, OTYeT IO pe3yJIbTaTaM aHajln3a
11 I'pagueHTHBIN OyCTHHT Bemmonnenne ynpaxkaenunit Ha Kaggle.com B | 3auTcHHBIH 3IEMEHT HMHTEPAKTHBHOTO
UHTEPaKTUBHOM JaTaceTe Kypca, OTYET 110 pe3yJIbTaTaM aHalu3a
12 3araun KOMIBIOTEPHOTO Bemmonnenne ynpaxaenuit Ha Kaggle.com B | 3auTcHHBIA 3IEMEHT HMHTEPAKTHBHOTO
3peHUs UHTEPaKTUBHOM JaTaceTe Kypca, OTYET 110 pe3ybTaTaM aHalIu3a
13 PacnoznaBanue nuig Bemmonnenne ynpaxaenuit Ha Kaggle.com B | 3auTcHHBIA 3IEMEHT HMHTEPAKTHBHOTO
UHTEPaKTUBHOM JaTaceTe Kypca, OTYET 110 pe3yIbTaTaM aHalu3a
14 WuctpymenranbHble BemonHenne ympaxHeHuii Ha Kkaggle.com B | 3ayreHHbBIH 3JIeMEHT HHTEPAaKTHBHOTO
cpencTBa 00pabOTKH WHTEPAKTHBHOM J1aTacere Kypca, OTYeT IO pe3yJibTaTaM aHaJln3a
C€CTCCTBCHHBIX S3bIKOB
15 Awnamus peun. [omocossie | Boimonnenue ynpaxueHuit Ha Kaggle.com B | 3auTeHHBIH 3JEMEHT HHTEPaKTHBHOTO
ITOMOIIIHUKH UHTEPaKTUBHOM JaTaceTe Kypca, OTYET 110 pe3ybTaTaM aHalIu3a
16 CuHnres peun BemonHenne ympaxHenuin Ha Kaggle.com B | 3ayreHHbIH 3JeMEHT HHTEPAaKTHBHOTO
WHTEPAKTHBHOM JIaTacere Kypca, OTYET 0 Pe3yJIbTaTaM aHaJIn3a
Copep:kaHue caMOCTOSATEIbHOI padoThl N0 AMCHUIIJIMHE HA BLIOOP
Ne ni/m TeMbl TUCHUTIMHBI Coaep:xkanue caMOCTOSITeTbHON padoThI IIpoayKThl AeTeJILHOCTH
1(12) 3agaun  KOMIbBIOTEpHOro|Ydactue B TNpoQMIBHOM KOHKypce, XakaroHe I0|CepTH(HKAT yuacTHHKA
3pEHMS KOMIIBIOTEPHOMY 3PEHUIO

5.3.00pa3oBaTe/ibHbIE TEXHOJOTHH

ITpu opranu3anyuy U3y4eHUs JUCLHUIUIMHBI OYAYT UCIOIb30BaHbI CICAYIONE 00pa3oBaTebHbIe TEXHOIOTHH:
MH(POPMAIOHHO-KOMMYHHUKAI[OHHbBIE TEXHOJIOTHH, TEXHOJIOTHS OPTaHU3aIIH CAMOCTOSTEIIBHON PabOTHI, TEXHOJIOTUS
pedraekcuBHOrO 00yUeHHUS, TEXHOJIOTHS MOIYIBHOTO 00YUIEHUsI, TEXHOJIOTHSI UTPOBOTO 00YUEHHS, TEXHOIOTHH TPYIIIOBOH
JICKYCCHM, UHT€PAKTHBHBIE TEXHOJIOTHH, TEXHOJIOTHS IPOOIEMHOI0 00y4eHH s, TEXHOJIOTHsl OpraHu3alul
y4e0HO-HCCIEOBATEILCKON JEITEIbHOCTH, TEXHOIOTHS IPOSKTHOTO O0YUCHHUS!, TEXHOJIOTHS Pa3BUTHSI KPUTHUECKOTO MBIIUICHHS.

5.4. Texkyumii KOHTPOJIb, IPOMEKYTOUHbIH KOHTPOJIb M POMEKYTOYHAS ATTECTAIUS

BannpHO-peiiTrHroBast KapTa AUCLUILIMHEL 0pOpMIIeHA KaK NPHIIOKEHHE K paboueil mporpaMMe IUCIMIUIUHBL.
®DOoH/1 OLIEHOYHBIX CPEJICTB LIS NPOBECHUS IPOMEKYTOYHOI aTTeCcTallMi 00YyJaloIUXCs 0 AUCHUILTHHE 0()OPMIIEH OTICIEHBIM
JIOKYMEHTOM.

6. YHAEBHO-METO/MYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE

6.1. PekoMeHyemMas JJuTepaTypa

6.1.1. OcHoBHas JuTepaTypa
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ABTOpBI, COCTaBUTENH | 3arjiaBue, CChUIKA HA JJIEKTPOHHYIO OMOIMOTEUHYI0 CUCTEMY W3pnaTenscTBo, rox
JI1.1 |Kpyrukos, B. H. AHanu3 1aHHBIX: y4eOHOe mocobue KemepoBo: KemepoBckuit
URL.: https://biblioclub.ru/index.php?page=book&id=278426 |rocymapcTBeHHsIii yHHBepCcHTET, 2014
JI1.2 |Idenyapko, B. M. OCHOBBI IPOrpaMMHUPOBAHUS HA SI3bIKE BBICOKOTO YPOBHS PocroB-Ha-JloHy; Taranpor: KOxHblit
Python: yue6HO€ mocobue (dhenepanbHblil yHuBepcuTert, 2017

URL: https://biblioclub.ru/index.php?page=book&id=500056
6.1.2. JlononHuTeIbHAS JUTEPATYpPa

ABTOpEI, COCTaBHUTENH | 3arjiaBue, CCHUIKA Ha YIEKTPOHHYIO OMOIHOTEIHYIO CHCTEMY H3narenscTBO, TOX
JI2.1 |Kapskun, M. U. TexHoMOTMK IPOrPAMMHUPOBAHUS ¥ KOMITBIOTEPHBIH PoctoB-na-/lony; Taraupor: FOxxHb1it
IIpakTUKyM Ha s3bike Python: yue6Hoe ocobue (enepanbHblil yHUBEpcuTeT, 2022

URL.: https://biblioclub.ru/index.php?page=book&id=698687
6.2 Ilepeyennb MPOrPaMMHOTO 00ecTeYeHHst

- Acrobat Reader DC

- Dr.Web Desktop Security Suite, Dr.Web Server Security Suite

- GIMP

- Microsoft Office 365 Pro Plus - subscription license (12 month) (ITaket mporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher, Teams, OneDrive, Yammer, Stream, SharePoint Online).

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 IlepeueHb HHGOPMALMOHHBIX CHPABOYHBIX CHCTEM, NPO(ecCHOHAJIbHBIX 023 JaHHbBIX
- OBC «YHuBepcurerckas OMOIMOTEKa OHIIANHY
- baspl nansbix Springer eBooks
7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJIMHbBI (MOAYJIS)

7.1|HanmeHOBaHME CHEIMANBHOIO IIOMEIIEHMs: ydeOHas ayAuTopust JUld IPOBEICHHS 3aHATUH JICKIIMOHHOIO THIIA,
mabOpaTOPHBIX ~ 3aHATHH, TPYNIOBHIX KOHCYJbTAllMH, WHIWBUAYAIbHBIX KOHCYJABTAIlMH, TEKYIIEro KOHTPOJI,
IIPOMEXXYTOYHOH aTTecTanuy, YuebHas ayautopus. OcHaleHHOCTh: MenoBas gocka-1mr., KoMmiuiekT yue6Hoi Mebenu
7.2|HaumeHOBaHUE CIIEIMATIBHOTO MOMELICHHUS: TIOMEIICHHE AJISi CAaMOCTOSTENbHOW paboThl, UutanbHeild 3ai1. OCHALICHHOCTS:
MK-41mT. ¢ BO3MOXXHOCTBIO MOJKIIOUSHHMS K ceTH «HTepHeT» U 00ecreueHneM I0CTyIa B JJIEKTPOHHYIO HHPOPMAaHOHHO -
oOpazoBatenbhyto cpeny CI'CITY, ITuceMmenHsbii cron-4 wr., [Tapra-2 mr.

8. METOAUYECKHUE YKA3ZAHMS IO OCBOEHNIO JUCHHUIIJIMHBI (MOAY JIS)

PaGoTa Haj TEOPETUUECKUM MATEPUAIIOM IIPOMCXOAUT KPATKO, CXEMAaTHUYHO, MOCJIEN0BATEIbHO (DHKCHPOBATH OCHOBHBIC IOJOXKEHMUS,
BBIBOJIBI, (DOPMYIHPOBKH, 0000LICHHS; TOMEYaTh Ba)KHBIE MBICIIH, BBIIEISTH KITIOYEBhIE CJIOBA, TEPMUHEL. [[poBepKa TEPMUHOB, IOHSTHIA
C IOMOILBIO SHIMKIONEAUH, CIoBapel, CIPAaBOYHUKOB C BBHIIMCHIBAHUEM TOJKOBaHUI B TeTpaiab. O003HAYUTH BONPOCHI, TEPMHHBI,
MaTepuall, KOTOPBIA BBI3BIBACT TPYAHOCTH, IOMETHTH U MOIBITATHCS HAWTH OTBET B peKOMEHAyeMOH utepatype. Eciu camocrosTensHO
He yJaeTcs pa3o0parhbes B MaTepHae, Heo0X0IuMo chOpMyIHPOBaTh BOIPOC U 3a1aTh IPENOaBaTENIoO.
[IpopaboTka paboyeid mporpaMMbl JUCHHUILIAHBI, YA 0c000e BHUMAaHUE IIEIsIM U 3aadyaM, CTPYKTYpe M COJePIKaHHIO TUCIUIUINHEL.
KoHcnekTupoBaHHEe HUCTOYHUKOB, IOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCaM, IIPOCMOTP PEKOMEHIyeMOH JHTepaTyphl, padoTa ¢
MHGOPMAaMOHHBEIMU HCTOYHUKAMH B Pa3HBIX (hopMaTax.
Taxoxe B npouecce N3y4CHUsA JUCHUIIJIMHBI METOAUYCCKUEC PEKOMCHAAIIMU MOT'YT 6blTb H3JaHbl OTACJIbHBIM JTOKYMCHTOM.
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BaﬂHBHO-peﬁTHHFOBaH KapTa JUCHHUITIIINHBL «MariuHHOE O6y‘IeHI/Ie u HeﬁpOHHLIe CETU»

Kypc 3 Cemectp 6

IIpunoxxenne

Buj koHTpOIIS MuHIMaJIbHOE KOJIMYECTBO MakcuManabHOE KOJIUYECTBO
OamoB 0asoB
HanmeHoBaHue pa3jena «MamuHHoe 00yyeHHe U HelipOHHbIE CeTH»
Texymuii KOHTPOJIb 110 pa3aemy:
1 AynutopHas padora 13 26
2 CamocrosiTenbHas pabota (crelnranbHbIe 00s13aTeIbHbIE (HOPMBbI) 5 10
3 CamocrostenbHas paboTa (cnenuanbHble GopMbl Ha BEIOOD) 2 4
KoHTposibHOE MEPONIPHATHE 110 pa3lieny
ITpoMexyTOUYHBINH KOHTPOJIb 20 40
ITpoMexxyTo4Has aTTecTalys 36 60
HWroro: 56 100
Bun xoHTpOIS Ilepeuens wnu IpUMepHI 3aJaHUH, KPUTEPHU TeMsl U1 H3y4eHHsI H 00pa30BaTeNbHbIe Pe3yIbTaThl
OLIEHKH U KOJMYECTBO 0aJUIOB
Texyuuii KOHTPOJIb N0 pa3aesy «MamMHHOe o0yYeHHe U HelipOHHBIE ceTH»
AynutopHas paborta Jlabopatopnast ~ pabora  Nel.  3amaum | Tema:
KJIaccupUKauu MaremaTtuyeckrue ocHOBEI ML (MaIHHOTO 00y4eHus)
Ha ocHoBe mamnbix o By3zax (MHUM)| Tewma:
BBHIMOJHUTh MX Kiaccudukaumio Ha 3-5| 3agaum kimaccuukanuu
rpynm,  oOocHOBaTh, nathk  ycioBHbIe | Tema:
HanMeHoBaHHs. OTHECTH BYy3bl 3aJaHHOTO | JIepeBbsi B MAITMHHOM OOyYeHUH
OKpyra K TOM MiAM HHOM Kareropuw, | Tema:
UCIIOJIB3YSl TEKYIIUE MOKA3aTeI . CityqaiiHblii Jtec
Kpurepuii ouennBanus: 1 6ann — BoimonHeHa | Tema:
0azoBast yacTh 1a6OPaTOPHON PabOTHI, JluneiiHble K1acCH()UKATOPHI: OCHOBHBIE IOHSTHS
2 Oamma — BblmogHeHa Oa3oBas u | Tema:
JONIOJTHUTENbHAS (MHANBUAYAIbHAsI)  YacThb | ['paJMeHTHBIN CITyCK
naboparopHoii pabotsl. Mrtoro — 13x2=26| Tema:
OanoB MeTo[ OTIOPHBIX BEKTOPOB
Tema:
MeTo/1 OTIOPHBIX BEKTOPOB
Tema:
HeliponHsle cetn
Tema:
BeposITHOCTHBIE alNrOPUTMBI
Tema:
AHncam6mu anroputmoB: komutet, AdaBoost
Tema:
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I'pagueHTHBII OyCTUHT

Tema:

3aJauy KOMIBIOTEPHOTO 3pEHUS

Tema:

Pacnio3naBaHue nuig

Tema:

WHcTpyMeHTalbHbIe CpecTBa 00PabOTKU €CTECTBEHHBIX SI3bIKOB
Tema:

Amnanus pedu. ['0J10COBbIE TOMOIIHUKH
Tema:

Cunres peun

Pe3ynbraTsl 00yueHus:

3HaeT: OCHOBHBIC IPHWHIUIBI 0TOOpA TAaHHBIX U OOYUCHHS M TECTUPOBAHUS MOJENEH, STambl PEIICHHs THUIIOBBIX 3a[ad
MalIMHHOTO 00y4YeHHs B 00JaCTH pacno3HaBaHUsA 00pa3oB U pedH, MOPsIOK MOCTPOeHHs Mojenell Ha 6a3e HEHPOHHBIX ceTel;
TPUHINIEL, TEXHOJIOTHH W TPHEMbl OpraHM3anuu 0a3 JaHHBIX, CTpaTeTHH OTOOpa MAHHBIX AT MAIIMHHOTO OOYdYeHUHS,
KPUTEPUU OLIEHKU NTOCTPOEHHON MOJIeIH, IIPOrHO3a

VYMeeT: OCYIIECTBIATh BBIOOP HEOOXOTMMBIX METONOB M TEXHOIOTMUYECKHX CPEACTB MAIMIMHHOTO OOydeHHs, IMoa0HpaTh
ONTHMAJIbHBIE MapaMeTpbl MOJENH, UHTEPIPETHPOBATh MOIYYCHHBIH pe3yiabTaT B TEPMMHAX NPEAMETHOH o0nacTu; ymeer
HMHTETPHPOBATH CYIIECTBYIOIHE HHPOPMAIMOHHBIE CHCTEMbI C THCTPYMEHTAMH MAIIHHHOTO 00yJIeHHS

Brnaneet: HaBbIKAMU ITOMCKA U MPAKTUYECKOH pabOThI ¢ OTKPHITBIMU JaTaceTaMH; METOMUKOMN OLIEHKH MOTY4EHHBIX MOJIeTeH;
CIOCOOEH KCMOJIb30BaTh MOJIEIM MAIIMHHOTO OOy4eHUs Ui 0OOCHOBAaHMS NPUHUMAEMBIX TEXHHYECKHX U HKOHOMMYECKUX
pemreHnit B 061acTi MpodecCHOHANBHOMN IeATeTbHOCTH; CIIOCOOEH HCIIONB30BaTh OTKPHITHIE JaHHbBIE, METOIbI MAIIMHHOTO
O6y‘{€HI/l$I JUIsT pEHICHUS TUIMMYHBIX TNPUKIAAHBIX 3a1a4 B obnactu OKCIUTyaTallun I/IH(i)OpMaLll/IOHHbIX CUCTEM U CEPBUCOB
00IIaYHBIX BBIUHUCICHHH; pa3pabaThIBaTh M CONPOBOXKIATH MPIIOKCHNS, pa3BepTHIBacMBIe B 00JIaKax

CamocrostenbHas paboTta
(00s13.)

BrinonneHo yueOHoe ynpaXHEHHE 110 TeMe
OOyyarormyecss OTBeYaeT Ha BOIPOCHI IO
Koy

OOyyarormyecss MOXeT OBICTPO H3MEHHTH
HapaMeTpsl IPOBOAUMOTO UCCIIEA0BAHUS
OOyyaromupecss ~ 3HaeT  MaTeMaTHYecKHe
OCHOBBI IPUMEHIEMBIX METOJIOB

OOyyarorecss ~ 3Hae€T  CHUTHATYPHI W
0COOEHHOCTH NPUMEHEHUS METOJIOB
o6ubnmorex Python

Kaxnpiit xpurepuit onenusaercs B 0-2
6anna. Mroro — 10x2=10 6amios

Tewma:

Maremarnueckue ocHOBBI ML (MammHHOTO 00y9YeHMS)
Tewma:

3aga4yn KIaccupUKaum

Tewma:

JlepeBbs B MAIIMHHOM O0YYSHUHU

Tewma:

CryuaitHblit 1ec

Tewma:

JluHeliHble K1acCH()UKATOPBI: OCHOBHBIE OHSTHS
Tewma:

I'panuentHslil ciyck

Tewma:

MeTto/1 OTIOPHBIX BEKTOPOB

Tema:

MeTto/1 OTIOPHBIX BEKTOPOB

Tema:

Heiiponnsie cetn

Tema:
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BeposTHOCTHBIE aNrOpUTMBI

Tema:

Ancam06iin anroputMoB: komuret, AdaBoost
Tema:

I'pagueHTHBII OyCTUHT

Tema:

3aaun KOMIBIOTEPHOTO 3pEHUS

Tema:

Pacno3naBanue Juiy

Tema:

WHcTpyMeHTanbHbIe cpeicTBa 00pabOTKU €CTECTBEHHBIX S3bIKOB
Tema:

Amnanu3 peun. ['0J10cOBBIE TOMOLTHUKH
Tema:

CuHres peun

Pe3ynbraTsl 00yueHus:

3HaeT: OCHOBHBIC IPHWHIUIBI 0TOOpa NAaHHBIX I OOYYCHUS M TECTHPOBAHHS MOJENEH, JTalbl PeIIeHHs THIIOBBIX 3a1ad
MAalIMHHOTO 00y4YeHHs B 00J1aCTH pacro3HaBaHKsA 00pa3oB U pedH, NOPAAOK MOCTPOEHUs Mojieneil Ha 6a3e HEHPOHHBIX ceTel;
TPUHINIEL, TEXHOJIOTHM W TPHEMbl OpraHM3anuy 0a3 JaHHBIX, CTpaTerHH OTOOpa JAaHHBIX JUIi MAIIHHHOTO OO0yYeHHS,
KPUTEPUM OLIEHKU NTOCTPOEHHOM MOJIeIH, IIPOrHO3a

YMeeT: OCYIIECTBIATh BBIOOP HEOOXOIMMBIX METOAOB U TEXHOJOTMYECKHX CPEACTB MAIIMHHOTO OOYYeHHs, MONOUpaTh
ONTHMANIHBIC TapaMeTPsl MOJEIH, HHTePIPETHPOBATh ITOMYYCHHBIH pe3yibTaT B TEPMHHAX HPEIMETHOH oOmacTH; ymeer
UHTETPUPOBATH CYIIECTBYIOMINE HHPOPMALIUOHHbIE CUCTEMBI ¢ HHCTPYMEHTaMH MALlIMHHOTO 00y4eHUs

Buasieet: HaBBIKaMH TTOHUCKA M MPAKTHYECKOIT pabOTHI ¢ OTKPHITHIMH JaTaCETaMH; METOANKOM OLEHKH MOTy4eHHBIX MOJIeTeH;
CIoco0eH HCIOb30BaTh MOJCIU MAIIXMHHOI'O O6y‘lCHI/I$I JUISL 000CHOBaHHS NPpUHAUMACMBIX TEXHUYCCKUX U IKOHOMHUYCCKUX
pelreHnit B 061acTH MpodecCHOHANBHOHN eATeTbHOCTH; CIIOCOOCH HCIIOIb30BaTh OTKPHITHIE JaHHBIE, METObI MAITHHHOTO
O6y‘{€HI/l$I Ul pECHICHUS TUIMMYHBIX INPUKIAAHBIX 3a1a4 B obactu OKCIUTyaTallun I/IH(i)OpMaLll/IOHHbIX CUCTEM U CCPBUCOB
00JIaYHBIX BEIYHCICHIH; pa3padaThIBaTh M CONPOBOXKIATH NPIIIOKECHIS, Pa3BepTHIBacMbIe B 00JIaKax

CamocrostensHas pabora (Ha
BBIOOD)

OO0yuaromyecs MpUHUMAI Y4acTHe B
KOH(EPEHIMH, KOHKYPCE, XaKaTOHEe
HWroro 4 6anna

Tewma:
3a1aun KOMITBIOTEPHOTO 3PEHISI

Pe3ymbraTs 00ydeHuHs:

YMeeT: OCyIIeCTBIATh BBIOOP HEOOXOIMMBIX METOAOB U TEXHOJIOTMYECKUX CPEICTB MAIIMHHOTO OOydeHMs, MoA0upaTh
ONTHMAJIbHbIE NapaMeTpbl MOJENIH, UHTEPIPETUPOBATh MOIYYEHHBIH pe3ylbTaT B TEPMHUHAX HPEAMETHOH 00JIacTH; yMeeT
HMHTETPUPOBATH CYIIECTBYIONHE HHPOPMAIMOHHbIE CUCTEMBI ¢ HHCTPYMEHTaMH MAlIMHHOTO 00y4eHHs

KonTponsaoe meponpusitie
10 MOJYJIIO

[TpomeskyTOUHbIH KOHTPOIIb
(xon-BO OAIIIOB)

MmunnManbpHoe KoaudecTBo 0amios — 20,
MakcumanapHoe — 40

HpOMe)KyTO‘IHaSI aTTreCcTauus

HpeHCTaBHCHLI B (I)OH,HG OLICHOYHBIX CPEACTB AJIA HpOMe)I(yTO‘IHOﬁ aTTeCTalyu 110 JUCIHUILIINHE
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