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Kaq)eupa HH(l)OpMaTHKH, NMPUKJIAAHON MATEMATUKHU U METOAUKH HX MPpennoagaBaHUs

YTBEPXIAIO
IIpopekTop mo YMP u KO,

npezcenarens YMC CI'CITY
.%1 — H.H. Kucnosa
f/

MamnHHoe 00yuyeHue ¥ HeliPOHHbIE CeTH

paboyas mporpaMma JUCHUIIMHBI (MOJTYJIsS)
3akpenena 3a Kapenpoi HNudopmaTuku, NpUKJIATHON MATEMATUKU U METOAUKHU UX NMPeENnoAaBaHUsA

VY4eOHsIii TUTaH OMDU-6231THo(4r)
Hanpasnenue noarorosku: 09.03.03 Ilpukiannas nadopmaruka
Hanpasnennocts (mpoduns): «KoprnopaTusHble HHGOPMAIIHOHHBIE CHCTEMBD)

Kpanudukanus O0axanasp

dopma o0yueHNUS O4Has

OOmas TpyaoeMKOCTh 6 3ET

YacoB 1o yuyeOHOMY IUIaHY 216 Bugs! koHTpOIIA B cemecTpax:
B TOM HUCIIE: 9K3aMeHbI 6

ayJIUTOPHBIC 3aHATUS 84

camocCTosTeNIbHas paboTa 132

Pacnpeaenenne YacoB JUCHUIIJIMHBI IO CeEMeCTPpaM

Cemectp(Kypc.Homep cemectpa Ha Kypce) 6(3.2) Hroro
Bun 3anstuit VIT | PITJ | VIT | PITQ
Jlexuuu 32| 32 | 32| 32
JlabopaTtopHbie 52 | 52 | 52 | 52
B ToMm uncine uHT. 16 | 16 | 16 | 16
HUTtoro ayx. 84 | 84 | 84| 84
KonrakrthHas pabora 84 84 84 84
Cam. pabora 132 132 | 132 132
Uroro 216 | 216 | 216 | 216




Hampasnenne noarorosku: 09.03.03 INpuxinagnas nadopMaTHKa
Hampasnennocts (mpoduis): «KoprnopaTuBHble HHOOPMAIMOHHEIE CHCTEMBD)
Paboyast nporpamMma quciuImHEbl «MammHHOE 00y4eHHE U HEHPOHHBIC CETH

IIporpammy cocraBui(u):

ITyrau Onbra McaakoBHa

[Tpu Hanmuuyn 00yYarOIUXCs U3 YUCIIA JIUL C OTPAHUYEHHBIMI BO3MOXHOCTSIMU 3/10POBbsI, KOTOPBIM HEOOXOAUM OCOOBII MOPSI0K
OCBOEHHSI AUCUUIUIMHBI (MOIYIIS), IO UX JKEJIAHUIO pa3pabaThiBacTCsl afalTHPOBAHHAS K OTPaHUMUYCHISIM HX 3J0pPOBbS padoyast
IIporpaMMa JUCUUIUINHBI (MO

Pabouas InporpaMmMa JUCHUIIINHBL

MamunHOe 00yueHHe U HelipOHHBbIE ceTH

paspaborana B coorBercTBuu ¢ ®I'OC BO:

®denepanbHbIi TOCYIaPCTBEHHBI 00pa30BaTeIbHBIN CTAHIAPT BHICIIETO 00pa30BaHus MO HanpasieHuto moarorosku 09.03.03
IMpuknannas undpopmaTtuka (ypoBeHb OakanaBpuara) (mpuka3s MunoopHayku Poccuu ot 19.09.2017 r. Ne 922)

COCTaBJICHA HA OCHOBAaHUU yqe6H0ro IJ1aHa:

Hanpagnenue noarorosku: 09.03.03 IMpukinagHas uapopMaTrka
Hanpagsnennocts (nmpoduins): «KoproparueHbie HHOPMALIMOHHBIE CUCTEMBD)

yrBepxkaeHHoro Yuéusim coBetroM CI'CITY ot 28.10.2022 mpoTokoin Ne 4

Pabouas mporpamMma o00peHa Ha 3aceJaHuH Kadeapsl

I/IH(I)OpMaTI/lKl/l, npmc.ﬂa)moﬁ MAaTEeMAaTUKH U METOAUKH HUX NMpenogaBaHus

IIpoTtokoi ot 25.10.2022 . Ne3
3aB. kadenpoii looyapko T.B.

Hauanenuk YOIT

I H.A. lomanuna
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Hamnpagnenue nonrorosku: 09.03.03 INpuknanxas nHbOpMaTHKa
Hanpasnexnocts (po¢uis): «KopropaTnsHbIe HHPOPMALIMOHHBIE CHCTEMBD)
Paboyast nporpamMma JUCIMILIMHEBL «MalnHHOE 00y4eHHE U HEHPOHHBIC CETH

1. IEJIM U 3AJIAYM OCBOEHUS JUCHUILINHBI (MOJLYJIST)

eap u3yyeHust IMCUMIUIMHBI: 3HAKOMCTBO O0YYAIONIUXCS C OCHOBAMH MHTEJUICKTYalbHOTO aHAJIN3a JaHHBIX

3agaumn u3yyeHust AMCUMILUIMHBI:

- PacCMOTPETh OCHOBHBIE 33a4l 00YUEHHUS 110 MPEHeJeHTaM: KIacCubHKaIHs, KIacTepU3anus, perpeccHs, OHKEHNEe pa3MEpPHOCTEN B
BHUJI€ IBPUCTHUK C 3JIEMEHTAMHU MaTEMaTH4YECKOH TEOPHUH;

- IaTh MPaKTUKY PUMEHEHHS JAHHBIX METOOB Ha 0a3e CyIIeCTBYIOMMX OHOIHOTEK s13bika PYthON ist oTaenpHBIX IPUKIAIHBIX 33/1a4;
- IPOaHAIU3UPOBATh JOCTOUHCTBA, HEAOCTATKH, IPAHUIIBI IPUMEHUMOCTH U B3aUMOCBSI3U C APYTUMU METOJIAMH.

Obaactb npodeccuoHabHOI nesaTeabHocTH: 06 CBsi3b, HHPOPMAIIMOHHBIC H KOMMYHHUKAIIHOHHBIC TEXHOJIOTHH

2. MECTO JUCHUIIJIMHBI (MOAYJIsT) B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

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

2.1| TpeGoBanus k npeaBapHTEIBLHOI 10ATOTOBKE 06YYAIOMIEIOCS:

CO)ICp)KaHI/IC JUCIHUTIIIAHBIL 6a3preTcs[ Ha MaTepuajic:

Maremaruka JUIA aHaJIi3a JaHHBIX

Beenenue B ananm3 JaHHBIX

OO0BEKTHO-OPUEHTHPOBAHHOE IIPOTPAMMUPOBAHNE

Amnanus JAaHHBIX U METOAbI HCKYCCTBCHHOI'O MHTECJIJICKTA

2.2| JucuunianHbl (MOIYJIM) U MPAKTUKH, JJIs1 KOTOPbIX 0CBOCHHE TAHHOMH TUCUUILIMHBI (MOIYJIs1) HEOOX0AMMO KaK
npeaecTByoIlee:

ITogroroBka u 3ammura BKP

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

YK-1. Crioco0eH oCcylecTBJISITh NONCK, KPUTUYECKHI AaHAJIM3 M CHHTE3 HH(pOpMAILMH, TPUMEHATH CHCTEMHBIN MOAXO0/ /Il
pelleHusi NOCTABJIEHHBIX 32124

YK-1.1. Ananau3upyer 3agauy, BblaeJisisi ITanbl ee pelieHusl, AeiicTBUS M0 pPelIeHHI0 3a1a4H

3HaeT: OCHOBHBIC MPUHIMIIBI OTOOPA JAHHBIX IUIsi OOYYCHHUSI W TECTHPOBAHHS MOJCJICH, ATalbl PEIICHHs TUIIOBBIX 337a4 MAIIHHHOTO
00y4eHNs B 00JIACTH pacio3HABaHMs 00PA30B U pedH, HOPSIOK MOCTPOCHYS MOJeNIeil Ha 0a3e HeHPOHHBIX CeTeil.

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

VYwmeer: OCYIICCTBJIATH BI)IGOp HEOOXOIUMBIX METOJOB M TEXHOJOTHYECKHX Cp€aCTB MAalIMHHOI'O 06yquI/1;1, HOZ[6I/IpaTL OIITUMAJIbHBIC
TrapaMeTpbl MOJACIN, HHTCPIIPETUPOBATH l'IOJ'[yLIeHHI)IIL/'I PE3yJabTAT B TCPMHUHAX HpeﬂMeTHOﬁ 00J1aCTH.

YK-1.3. PaCCManl/IBaeT Pa3/IHYHbIC BADHAHTHI PCIICHUA 324124, OHCHUBACT UX IPEUMYLIECCTBA U PUCKH

Bﬂa;[eeT: HAaBBIKAMU IIOKUCKaA U HpaKTH‘IeCKOﬁ pa6OTLI C OTKPBITBIMH JaTaCETAMMU, METOAUKOM OIEHKH TOJTYYCHHBIX Moaeneﬁ.

YK-1.4. 'pamMoTHO, JTOTHYHO, APTYMEHTUPOBAHHO (OPMHPYET COOCTBEHHDbIE CYKIEHHS U OIeHKH; OTJIn4aeT GaKkThl OT MHEHHH,
HHTEPNpeTANNii, OEHOK B PACCYKIEHHUAX IPYTIHX YYACTHHKOB AeSITEJIbHOCTH

Crioco6eH UCTIOIb30BaTh MOJAEIN MAlIMHHOTO 00yueHHS [yl 000CHOBAHUS MPUHUMAEMbIX TEXHUUECKUX M SKOHOMUYECKHUX DPeIleHuil B
061acTr MpoecCHOHANBHOI TeSTEILHOCTH.

YK-1.5. OnpegensieT ¥ olleHMBAET NPAKTHYECKHE MOCTeICTBHS BO3MOKHbIX BAPDMAHTOB pelIeHNsl 3a/1a4H

CriocoOeH HCIoIb30BaTh OTKPBITBIC AaHHBIC, METOJbl MAallIMUHHOI'O O6y‘{€Hl/Iﬂ JJIA pCHICHHUSA TUIMMYHBIX MNPUKIAAHBIX 3aJa4 B obmactu
OKCILTyaTallunu I/IHCI)OpMaL[I/IOHHLIX CHUCTEM U CEPBUCOB.

IK-5. Cnioco0HOCTb 0CYIIECTBJISITH BeleHNe 0a3bl JaHHBIX M MOAIEPKKY HHPOPMALHOHHOT0 00ecneYeHUsl peleHHs
NPHUKJIATHBIX 32124

IIK-5.1 3naeT NpUHIUNbI, TEXHOJOIHH U IPHEMbI OPraHU3anuy 0a3 JaHHBIX, IPOEKTUPOBAHUS APXUTEKTYPbI
HH(OPMALHOHHBIX CHCTEM, HOPMATHBHBII M OPraHU3AIMOHHbIE ACIIEKThI YIIPABJICHHS J0CTYNIA K JAHHBIM

3HaeT MPUHLMIIBI, TEXHOJIOTHH M MPUEMbl OpraHu3aliH 0a3 JaHHBIX, CTPAaTerHH 0TOOpa AAHHBIX Ul MAIIMHHOTO 00 YyYeHUsI, KPUTEPUH
OLIEHKH TIOCTPOEHHOM MOJIENH, TPOTrHO3a

IIK 5.2 Ymeet npoexktnpoBaTh apxutekTypy MC pa3juyHbIMH HHCTPYMEHTAJILHBIMHU CPeICTBAMH

VYmeer: Ymeer HHTCTPUPOBATH CYIIECTBYIOLINE I/IH(bOpMaHI/IOHHI:IG CUCTEMBI C UHCTPYMEHTAMU MAallIMHHOI'O 06y‘IeHI/I$[

4. CTPYKTYPA U COJEPKAHUE JTUCIHUIIJIMHBI (MOIYJIS)

Kon HaumeHnoBaHue pa3jiejioB U TeM /BUA 3aHATUS/ Cemectp | YacoB |HuTepakr.
3aHSATHS
Paznen 1. MamnnHoe 00yyeHne M HelipOHHbBIE CETH
1.1 Marematuyeckue ocHOBbI ML (mammuuoro o6ydenus)/JIex/ 6 2 2
1.2 Marematrdeckue ocHOBbI ML (MammHHOTO 00yUeHus)/Cp/ 6 10 0
1.3 3anaun knaccupukanyn/Jlex/ 6 2 0
1.4 3anauu knaccupukanyn/Jlad/ 6 4 0
1.5 3agaun xaccuduranmm/Cp/ 6 8 0
1.6 JlepeBbsi B ManImHHOM 00y4eHuu/JIex/ 6 2 0
1.7 JlepeBbsi B MaIMHHOM 00y4eHnn/J1ad/ 6 4 0
1.8 JlepeBbsi B MaImHHOM 00y4eHnn/Cp/ 6 8 0
1.9 Cuayuaiinblii nec/JIex/ 6 2 0
1.10 |Cnyyaiineiii nec/J1a6/ 6 4 0
1.11  [Cnyuaiinslii nec/Cp/ 6 8 0
1.12  |Jluneiinble knaccu(UKaTOpbl: OCHOBHBIEC MOHATHs/ JIek/ 6 2 2
1.13  |Jluneiinble knaccuukaTopbl: OCHOBHbIE MOHsATHs/Cp/ 6 8 0
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1.14 |I'papuentHsiii ciyck/JIex/ 6 2 0
1.15 |I'papuentHsiii cyck/J1a6/ 6 4 0
1.16  [I'pamuentHsrii ciyck/Cp/ 6 8 0
1.17 |Metox onopHbIX BeKTOpOB/JIek/ 6 2 0
1.18 |Metox onopHbIX BekTopoB/J1ab/ 6 4 0
1.19 [Meron omopHbIX BeKTOpoB/Cp/ 6 8 0
1.20 |Heiiponnsie cetn/JIex/ 6 2 0
1.21 |Heiiponnsie cetn/J1a6/ 6 4 0
1.22  |Heiiponnsie cetn/Cp/ 6 8 0
1.23 |BeposrHocTHbIe anroputmbl/JIek/ 6 2 0
1.24  |BepostHocTHBIE anroputmbl/J1a6/ 6 4 0
1.25 [BepositHocTHBIC asropuTMel/Cp/ 6 8 0
1.26  |Ancam6uu anroputmoB: komuter, AdaBoost/JIex/ 6 2 0
1.27  |Ancam6au anropurmoB: komutet, AdaBoost/J1a6/ 6 4 0
1.28  |Ancam6in anropurmoB: komuteT, AdaBoost/Cp/ 6 8 0
1.29  |I'papuentHsiii 6ycTunr/JIex/ 6 2 0
1.30 |I'papuentHsiii Oyctunr/J1a6/ 6 4 0
1.31 |[I'papuentHsiii 6yctunr/Cp/ 6 8 0
1.32  |3apmaum kommbroTepHOro 3penust/JIex/ 6 2 2
1.33  |3amaum kommbroTepHOTo 3peHus/Cp/ 6 10 0
1.34  |PacnosnaBanue guy/JIex/ 6 2 0
1.35 |PacnosnaBanue yuy/JIad/ 6 4 0
1.36 |PacnosnaBanme nuiy/Cp/ 6 8 0
1.37 |MHcTpyMeHTaNbHBIC CpeicTBAa 0OpaOOTKH €CTECTBEHHBIX s3bIKOB/JIeK/ 6 2 0
1.38  |MucTpymeHTaIbHBIE CpeICTBA 0OPaOOTKH €CTECTBEHHBIX s13bIKOB/J1ab/ 6 4 4
1.39 |HMHcTpyMeHTaNbHBIE CpeicTBa 00pabOTKH €CTECTBEHHBIX s3b1KOB/Cp/ 6 8 0
1.40 |Ananu3 peun. ['onocoBbie moMontHuku/JIek/ 6 2 0
1.41  |Ananu3 peun. I'osocosble nmomoutHuky/J1a6/ 6 4 4
1.42 | Ananus peun. ['onocosbie nomoutauku/Cp/ 6 8 0
1.43  |Cunre3 peun/Jlex/ 6 2 0
1.44  |Cuntes peun/JIa6/ 6 4 2
1.45  |Cuntes peun/Cp/ 6 8 0

5. OneHo4YHbIe 1 MeTOAUYECKHE MATEPHAJIBI IO AUCHHUILINHE (MOIY.TI0)

5.1. Conep:xanne ayIMTOPHOI padoTHI MO TUCHUILINHE (MOIYJII0)

6 cemecTp, 16 Jexnmii, 26 1a00paTOPHBIX 3aHATHI
Pa3nen 1. MammnHoe o0y4yeHue U HelipOHHbIE CETH
Jlexrust Nel (2 gaca)
MaremaTnueckue ocHOBbI ML (MammHHOTO 00y4YeHus)

Bomnpocs! 1 3aganHust:

1. TIlocranoBka 3amau oOy4yeHus o mnpeueneHtaM. OOBEKTHl U MPU3HAKU. THUIBI MIKal: OMHApHbIE, HOMUHAJbHBIC, TIOPSAKOBBIE,

KOJINYECTBEHHBIE.
2. Tunsl 3aga4: kIaccuUKaLus, PErpeccus, IPOrHO3UPOBAHNE, PAHKUPOBAHHUE.
3. OcCHOBHBIE TIOHATHS: MOJENb AITOPUTMOB, MeTOJ OOydeHHs, (yHKOHMS MOTepb M (YHKIHOHAN KAa4ecTBA, IPHHIIUII
MHUHUMHM3AIAN SMIIIPUYECKOTO PUCKa, 0000IIaI0Ias CHOCOOHOCTD, CKOJIB3SIIMNA KOHTPOIIb.
Jlexuus Ne2 (2 waca)
3agaun KnaccupuKauu
Bomnpocs! 1 3agaHus:
JIuneliHbIe MOJETH PErpeccuy U Kiiaccudukayy. MeToJ HaMMEeHBIINX KBaIpaToB. [lonnHOMHaNbHAS perpeccusl.
ITpumepsl NpUKIaAHBIX 3a1a4.
Mertoauka SKCIEPUMEHTAIBLHOTO CCIICIOBAHNS M CPAaBHEHHS aJITOPUTMOB Ha MOJIETIBHBIX U PEATbHBIX JaHHBIX.
Konkypcsl no aHanu3y nanHeIX kaggle.com. ITonuron anmropuTMoB KIIaCCH(PHUKAIINH.
CRISP-DM — mexoTpacieBoii CTaHIapT BeACHNS MPOSKTOB HHTEIUICKTYaIbHOTO aHAIN3a TaHHBIX.
JlaGoparopHoe 3anstue Nel-2 (4 yaca)
3anaum KiaccuuKauu

g E

Bomnpocs! u 3ananust:

1. JIuHeitHbIe MOJIENH PErpeccH | Kiaccupukanuu. MeTo HanMeHbIINX KBaApaToB. [loJHMHOMHANTEHAS PEerpeccusl.

2. IlpuMepsl IPUKIaJHBIX 3a7ad.

3. Meroauka SKCIEPUMEHTAIBHOTO HCCICJOBAHNUS U CPABHEHHUS aJITOPUTMOB Ha MOZCIBHBIX M PEATBHBIX JTaHHbBIX.

4. Koskypcsl 1o aHanu3y naHHbix kaggle.com. [ToauroH anropuTMoB Kiiaccu(GUKaIUH.

Jlexuus Ne3 (2 gaca)
JlepeBbs B MAIMHHOM O0Y4eHHU

Bomnpocs! 1 3a1anus:

1. Pemaroniee nepeBo. XKanHas HUCXOAsAIIAs CTpATEr s «pasaensii u BiacTByi». Anroputm ID3. Henocratku xaqHoit crpareruu
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U crocoObl uX ycrpaneHus. [Ipobiema nepeoOydeHus.
BeiBoz KpuTEpUeB BETBIEHUs. Mepa HeUncToTh! (impurity) pacrpeaeneHus. DHTPONUNHBIN KpUuTepuid, kpurepuil JHKUHH.
Pemyximst permaromux qepeBbeB: MpeapeayKus u nocrpeaykuus. Anroputm C4.5.
Hepesbst perpeccun. Anroputm CART.
Heb6pesxnbie peraromue aepesbs (0blivious decision tree)
JlaGoparopHoe 3ansrue Ne3-4 (4 yaca)
JlepeBbs B MallIMHHOM 00y4eHUU

arwN

Bormpocsr u 3aganus:
1. Pemaromiee nepeBo. XKannas HUCXOAAIIAs CTpATETHs «pa3aeisiii u BiacTByi». AnroputM ID3. Henocrarku xaqHoit crpareruu
U crocoObl uX ycrpaneHus. [Ipobiema nepeoOydeHus.
2. BrBojg kputepues BeTBICHH. Mepa HEYHCTOTHI (impurity) pacrpeaeneHus. DHTPOIUITHBIN KpUTepuid, kKpurepui JKuHN.
3. Hepesss perpeccun. Anroputv CART.
Jlexuus N4 (2 gaca)
CryuaitHblii 1ec
Bomnpocs! 1 3apanus:
1. Pematommii nec. Cnyuaiinbiii nec (Random Forest).
2. Pemarouwmii nenp. buHapuzanus npu3HakoB. AJropuT™M pa3OHeHus 00JacTH 3HAYCHUH IPU3HaKa Ha HH()OPMATHBHBIE 30HBI.
3. Pemaromwmii circok. YXKamHbIit anroput™ cuHTe3a criucka. [IpeoOpa3oBaHue pEeIaroIIero IepeBa B pEIIaroIInii CITUCOK.
JlaGoparopHoe 3anstue Ne5-6 (4 yaca)
CryuaitHelit 1ec
Bomnpocs! 1 3aanust:
1. Pematommii nec. Cnyuaiinbiii nec (Random Forest).
2. Pemaromwmii nenp. buHapuzanus npu3HakoB. AJropuT™ pa3OHeHus 00JacTH 3HAYCHUH NPU3HAaKa Ha HHPOPMATUBHBIE 30HBI.
3. Pemaromumii cimcok. YXKamHblit anroput™ cuHTE3a criucka. [IpeoOpa3oBaHue pEeIarOIIero IepeBa B PEIIAOIInil CITUCOK.
Jlexiust Ne5 (2 yaca)
Jluneiinple KIaccH()UKATOPHI: OCHOBHBIE MOHSTHS
Bomnpocs! u 3aianus
1. bBaiiecoBckas Teopus kinaccuukanuu. ONTHMaIbHbIH 0aieCOBCKHUIT KiacCu(pUKaTop.
2. TeHepaTuBHBIC U TUCKPUMHUHATUBHBIC MOJIENIN KITaCCH(PUKALIUY.
3. HaugHnsblit GailecoBckuii knaccudukaTop. JIMHEHWHBIH HAaUBHBIN 0alieCOBCKUIM KiacCH(UKATOP B CIydae SKCIOHEHIMATBHOTO
ceMelcTBa pacIpeesICHUN.
4. MynsTHHOMHAIEHBIN HAUBHBIHM OallecOBCKUIT Kiaccu(UKAaTOp Ui KiacCH()UKAIMU TEKCTOB.
Jlexuus Ne6 (2 gaca)
I'panuentHsIil ciyck
Bormpocs! v 3aganus:
1. Jluneitnblii knaccugukarop, moaenb MakKanoka-IIurrca, HerpepbIBHbIE alPOKCUMAIMK TTOPOTOBOW (PYHKIIMH HOTEPS.
2. Merox croxactuyeckoro rpaauenra SG.
3. Meroa croxacTuueckoro cpenHero rpaauenra SAG.
4. DBpHCTHKHW: WHUIMAIN3AINS BECOB, TOPSIOK MPEABIBICHUSI 00OBEKTOB, BHIOOP BEMUMHBI IPAAUSHTHOTO IIIara, «BHIOWBAHUE)
13 JIOKAJIbHBIX MUHUMYMOB.
JlaboparopHuoe 3ansTue No7-8 (4 aca)
I'papuentHslii ciyck
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 gaca)
Merton onopHBIX BEKTOPOB
Bomnpocs! 1 3aganus:
1. OnrumanbHas pazzaensomnas runeprsiockocts. [ToHATHE 3a30pa MexXay Kilaccamu (margin).
2. Cnyyau IMHEHHOW pa3feNMMOCTH M OTCYTCTBHS JIMHEHHOW pasaenumoctd. CBs3b ¢ MUHHMH3ALUEH pETyISIPH30BaHHOTO
sMIUpHUYecKkoro pucka. Kycouno-nuneitnas GpyHkuus noteps.
3aaya KBaIpaTUYHOTO IPOrPaMMHUPOBAHUS U IBOMCTBEHHAA 3a1a4a. [IoHATHE OMOPHBIX BEKTOPOB.
4. Pexomenaanuu 1o BeIOOpY KOHCTaHTHI C.
JlaGoparopHoe 3ansTue Ne9-10 (4 gaca)
Merton onopHBIX BEKTOPOB

w

Bomnpocs! 1 3ananus:
1. OnrumaneHas pazzaensomnas runeprsiockocts. [ToHATHE 3a30pa MeXIy KiaccaMmu (margin).
2. Crnyuan nNWHEHHOW pa3leNMMOCTH M OTCYTCTBHS JHHeitHON pasgemuMocTd. CBs3b ¢ MUHHMH3AOUEH pPeryIspH30BaHHOTO
sMnupHyeckoro pucka. Kycouno-nuneitnas GpyHkuus noteps.
3. 3ajava KBaZpaTHYHOTO IIPOTPAMMHPOBAHUS U JBOMCTBCHHAS 3a4a4a. [I0HATHE OMOPHEIX BEKTOPOB.
Jlexuus Ne§ (2 gaca)
Heliponnsie cetn
Bormpocsr u 3aganus:
1. Buonoruyeckuii HeilpoH, Moaens MakKannoka-ITurrca kak nuHeHHbIH k1accupukarop. OyHKIUY aKTUBALUY.
2. TIpobnema momHOTHL. 3aaya HCKIIOYaromero win. [1oiHOTa IBYXCIOHHBIX ceTel B IPOCTpaHCTBE OYIIEBBIX (DYHKIIHIL.
3. AJroputM oOpaTHOTO pacripoCTpaHEHHs OLIHOOK.
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4. BeicTphle METOIBI CcTOXacThyeckoro rpamueHra: Ilomska, HecrtepoBa, AdaGrad, RMSProp, AdaDelta, Adam, Nadam,
JuaroHalbHbIH MeTo] JleBenOepra-MapkBapara.

5. TIpobGnema B3pbIBa rpaarieHTa U 3BpHcTHKa gradient clipping.

6. Merox caydaliHEIX OTKIIOUeHHH HelipoHOB (Dropout). MaTepnperannu Dropout. O6pathsril Dropout u L2-perynaspuzanus.

7. ®ynkuun aktuBanud ReLU u PReLU. TlpoGnema «mapanuyay ceTu.

8. DOmpuctuku s GOpMUPOBAHHS HAYATBHOTO MPUOTKEHUsI. METOI MOCTIOMHON HACTPOIKH CETH.

9. Tlombop CTPYKTYPHI CETH: METOBI MOCTEIICHHOTO YCIOKHEHHUS CETH, ONTHMAIIbHOE POPEKUBaHNe HEHPOHHBIX ceTel (optimal

brain damage).
Jlab6opaTopHoe 3anstue Nell-12 (4 gaca)
Heiiponnsie cetn
Bomnpocs! u 3aganus:
1. BeicTpble METOABI CTOXacTHYecKoro rpamuenrta: Ilomska, Hecreposa, AdaGrad, RMSProp, AdaDelta, Adam, Nadam,
JuaroHalbHbIH MeTo] JleBenOepra-MapkBapara.
[Ipob6nema B3pbIBa rpaaneHTa U 3BpHCcTHKA gradient clipping.
MeroJ ciydaiiHBIX OTKIIIOUeHUH HelipoHoB (Dropout). MaTepnperanuu Dropout. O6patasiiit Dropout u L2 -perynsapusanus.
Oynkiyn aktuaiui ReLU u PReLU. TIpoGiiema «mapaniyay ceTu.
OBpUCTUKY 1151 HOPMUPOBAHHS HAYaIbHOTO MPUOIKEHN. MeTox NOocI0iHONH HaCTpoiiku ceTH.
ITonbop cTPYKTYpEI CETH: METOABI TOCTENIEHHOTO YCIOKHEHHUS CEeTH, ONITHMAIbHOE POPEKHBaHNE HEHPOHHBIX ceTel (optimal
brain damage).

eooak~®N

Jlexrtust Ne9 (2 gaca)
BeposaTHOCTHBIE alNrOpUTMBI
Bormpocsr u 3aganns:

1. BeposTHOCTHas MOCTaHOBKA 3a7a4yM Kiaccupukanuu. [I[puHIMT MaKCUMyMa MPaBIONO 00HS.

2. BeposTHOCTHas HHTEpIPETalusl PETyIspU3allii, COBMECTHOE MPAaBIONOJA00MEe NaHHBIX M MoJend. [IpuHIUN MakcuMyma
aroCTepUOPHON BEPOSTHOCTH.

3. TayccoBckuii U aMIaCOBCKHUIl perysipu3aTOpHbI.

4. Jloructuueckass perpeccus. [IpuHIMI MakcMMyMmMa NpaBAONOAOOMs M Jorapupmuyeckas QyHKIHUS TOTepb. Meroj
CTOXaCTHYECKOTO TpajueHTa sl Jorapu@Muueckodl (QYHKIUM TOTepb. MHOTOKIAaccoBast JIOTHCTHYECKAs pPErpeccusl.
PerynspuzoBannas norucrudeckas perpeccus. Kamibposka [Tnarra.

Jla6oparophoe 3anstue Nel3-14 (4 gaca)
BeposaTHOCTHBIE alIrOpUTMBI
Bompocs! n 3aganus:

1. BeposTHOCTHas MOCTaHOBKA 3a7a4yM Kiaccupukanuu. [[pHHINIT MaKCUMyMa MPaBIONO 00HS.

2. BeposTHOCTHas HMHTEpIPETalUsl PETYIspU3allii, COBMECTHOE IMPaBAONONO0OMEe NAaHHBIX W MOJIENH. [IpHHIMII MaKkCHMyMa
aroCcTepUOPHON BEPOSTHOCTH.

3. TayccoBckuii U JIaTNIaCOBCKUI peryssipu3aTopsbl.

4. Jloructuueckash perpeccus. I[IpuHIMI MakCUMyMa NpaBIONoOAoOus u Jorapupmuueckas (yHKOUS moteps. Meron
CTOXaCTUYECKOTO TpajueHTa IJis JorapupmMuueckodl GYHKIME HOTepb. MHOTOKIAcCOBasl JIOTHCTHYECKAs PErpeccus.
PerynsipuzoBanHas soructideckas perpeccus. Kamaoposka [lnarra.

Jlexuus Nel0 (2 yaca)
Ancam06iu anroputMoB: komuret, AdaBoost
Bormpocs! u 3aganus:
OCHOBHBIE TIOHATHS: 6a30BBIH aNTOPUTM, KOPPEKTHPYIOIIAs OTIeparys.
ITpocroe ronocoBanue (KOMUTET OONBIINHCTBA).
CTOXacTHYECKHe METOBL: O3TTHHT M METOJI CITy4allHBIX TOJIPOCTPAHCTB.
Crnyyvaiineiii tec (Random Forest).
B3BernrenHoe rojocoBanue. [IpeodpazoBaHue MPOCTOrO TOJOCOBAHUS BO B3BEILICHHOE.
Anroputm AdaBoost. DkcrnoHeHIMalbHAs ANNpPOKCUMAIMS MOPOroBoW (YHKIUH IMOTepb. [Ipolecc MocaenoBaTeIbHOTO
00yueHus 6a30BbIX anroputMoB. Teopema o cxoaumocTu OycTunra. Mnentudukanys HeTUIHYHBIX 00BEKTOB (BBIOPOCOB).
7. Teoperuueckue obocHoBanus. O600MIaIOmAs CHOCOOHOCTH OyCTHHTA.
8. baszoBsle anropuT™el B OycTrHre. Pemaroniye mau.
9. CpasHenue O3rruHra 1 OycTHHrA.
10. Anropurm ComBoost. O600611eHre Ha 0OJBIIOE YHCIIO KJIACCOB.
JlaGoparopHoe 3ansitue Nel5-16 (4 yaca)
Ancam6iin anroputMoB: komuret, AdaBoost

ook~wNE

Bomnpocs! u 3apanust:

OCHOBHBIC MTOHSATHS: 0a30BEIH aNTOPHTM, KOPPEKTUPYIOIIAs OTIEPaLIHSL.

ITpocroe ronocoBanue (KOMUTET OONBIINHCTBA).

CToXacTHYeCKHe METOABI: O3TTHHT M METO]] CIIyJaifHBIX ITOIPOCTPAHCTB.

Cnyyaiineiii tec (Random Forest).

Bsgemennoe ronocoBanue. [Ipeobpa3oBaHme MPOCTOTO TOJOCOBAHHS BO B3BEIIEHHOE.

Anroputm AdaBoost. DkcrnoHeHIMalbHas ANMpPOKCHMAIMS MOPOroBoW (YHKIUH IMOTepb. [Ipolecc MociaenIoBaTeIbHOTO
00yueHHs 0a30BbIX anropuTMoB. Teopema o cxoaumocTu OycTuHra. MneHTudukanys HeTUITUYHBIX 00BEKTOB (BEIOPOCOB).
7. Teopernueckue obocHoBanus. O6o0Iaromas ciocOOHOCTh OyCTHHTA.

8. Ba3oBsle anropuTMEI B OycTHHTe. Pemaromnuie mHu.

9. CpaBHeHHe O3TTHHTa M OyCTHHTA.

10. Anropurm ComBoost. O60611eHre Ha 00JIBIIIOE YHCIIO KJIACCOB.

ookrrwnPE
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Jlexuus Nell (2 yaca)

I'pagueHTHBII OyCTUHT
Bormpocsr u 3aganus:
Bunel ancam6uieif. Teoperudeckue 060CHOBaHMS. AHAIN3 CMELIEHH U pa3dpoca Uit IPOCTOro TOJI0COBAHUS.
I'papuentHbiii OycTuHr. CTOXAaCTHYECKUN TPAUEHTHBIH OYCTHHT.
Bapuantsl OycTunra: perpeccus, Anroput™ AnyBoost, GentleBoost, LogitBoost, BrownBoost, u npyrue.
Anroputm XGBoost.
Anropurm CatBoost. O6paboTka KaTeroprajibHbIX PU3HAKOB.
CtokuHr. JIMHEHHBII CTAKHUHT, B3BEHICHHBIH 110 IPU3HAKAM.
CMech anropuT™MoB (KBa3HWIIMHEIHHAS KOMITO3HIINS ), 00JIACTh KOMIIETEHTHOCTH, IPUMEPBI (GYHKIIUI KOMIIETEHTHOCTH.
Beinykible ¢pyHKIMU I0Teph. MeTobl HOCTPOSHUS CMECEH: IOCIEeJ0BATENbHBIM U HepapXUUECKU.
IMocTpoeHne cMecH alnropuTMOB ¢ IoMoIIbI0 EM-110106HOTO 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'paguentHsiil 6ycTuHr. CTOXaCTUUECKU IPaAuCHTHBIM OYCTHHT.
BapuanTsl Oyctunra: perpeccusi, Anroputm AnyBoost, GentleBoost, LogitBoost, BrownBoost, u apyrue.
Anroputm XGBoost.
Anropurm CatBoost. O6pab0Tka KaTeropraibHbIX PHU3HAKOB.
Jlexuus Nel2 (2 yaca)
3a1aun KOMIBIOTEPHOTO 3pEHUS

g E

Bomnpocs! u 3aganus:
1. IlpuxnagHble 3a1a4l KOMITBIOTEPHOTO 3pEHHS
2. bBubmmorexu Python koMIbIOTEpHOTO 3peHUS
3. IIpuMeHeHHE KOMIBIOTEPHOTO 3PSHHUS B OSCIIMIOTHBIX aIapaTax
Jlexius Nel3 (2 gaca)
PacnosnaBanue nui
Bomnpocs! u 3aganus:
1. IlpuxnagHble 3a1a4y pacHO3HABAHHS JIHI]
2. bubmmorexu Python pacrosnaBanus i
3. TIpuMeHeHHE KOMIIBIOTEPHOTO 3PCHUS B CHCTEMaX O€30IaCHOCTH M «YMHBII JOM»-« Y MHBIH TOPOI»
JlaGoparopHoe 3anstue Ne19-20 (4 yaca)
Pacno3naBanue nuiy
Bormpocs! v 3aganus:
1. TIIpuknagHsle 3alauyl PacIO3HABAHMS JIUILL
2. Bubmmotexu Python pacrosHaBaHuUS UL
3. IlpuMeHeHHE KOMIBIOTEPHOTO 3pEHHS B CUCTEMAaX 0€30MaCHOCTH U «YMHBIH 10M»-«Y MHBIN TOpOI»
Jlexrus Nel4 (2 gaca)
HHcTpyMmeHTanbHbIe cpeicTBa 00pab0TKU €CTECTBEHHBIX SI3bIKOB
Bompocsl u 3aganus:
1. 3apmaua TeMaTHYECKOIO MOJIETMPOBAHUS KOJUIEKIIMU TEKCTOBBIX JOKYMEHTOB. MeTO MaKCUMyMa IIPaBAOION00HS.
2. JlemMa o MaKCHMH3aIMH TTaIKOH (QyHKIMH Ha cUMILTeKcaX (IpuMeHeHue ycnosuit Kapyma—Kyna—Takkepa).
3. AnnuTuBHas peryispusalis TeMaTHuecKux monenei. PerymspusoBanusiii EM-aaroputm, TeopeMa O CTallMOHAPHOW TOUYKE.
OnemeHTapHas uHTepperanus EM-anropurma.
4. BeposTHOCTHBIH JaTeHTHBIH ceManTHYecKuil aHanu3 PLSA. EM-anroputm.
5. JlatenTHoe pasmemenue [dupuxie LDA. MeTox MakcuMyMma anocTepHOpHOH BeposTHOCTU. CriakeHHasi 4aCTOTHAs OLEHKA
ycIoBHOM BeposiTHOCTH. HebatiecoBekas natepnperanus LDA.
6. PerymspusaTopsl pa3peXHBaHN, CIIAKHBAHNS, YaCTHIHOTO O0YUCHUS, IEKOPPEIUPOBAHHSL.
JlaGoparopHoe 3ansitue Ne21-22 (4 yaca)
HHcTpyMeHTanbHbIE CpelcTBa 00paO0TKU €CTECTBEHHBIX S3bIKOB
Bomnpocs! u 3ananust:
1. DnemenrapHas unTepnperauus EM-anropurma.
2. JlarentHoe pasmemienue Jupuxie LDA. Merton makcuMyMa anoctepuopHoil BeposiTHOCTH. CriiakeHHasi 4acTOTHAs OLEHKA
ycloBHO# BeposiTHOCTH. HebaliecoBckas nntepnperanus LDA.
Jlexuus Nel5 (2 yaca)
Amnanu3s peuu. ['os10coBbIE TOMOLIHUKH
Bormpocsr 1 3aganus:
1. ITpuMepsl rOI0COBBIX IOMOLIHUKOB
2. Co3aHue HaBBIKA JUIs TOJIOCOBOTO MIOMOLIHKKA cpeAcTBaMu oubinoTek PYthon
JlaGoparopHoe 3ansitue Ne23-24 (4 yaca)
Amnanu3 peun. ['010cOBBIE TOMOIITHUKH
Bomnpocs! u 3aganus:
1. [IpumepsI TOJOCOBBIX IIOMOIITHUKOB
2. Co3paHue HaBbIKa JUI TOJOCOBOIO IOMOLIHUKA cpeAcTBaMu 6ubauorex PYthon
Jlexuus Nel6 (2 yaca)
CuHTe3 peun
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Bormpocsr 1 3ananns:
1. IIpumeHeHne CHHTE3a Ppeyud B IIPUKJIAIHBIX 3aa4ax
2. Ucnonp30Banue cpeCcTB CHHTE3A PEUH IS YIIydIIeHus KauecTBa >xu3au Jui ¢ OB3

Bomnpocs! 1 3a1anus:
1. [IpumeHeHNe CHHTE3a peuy B MPUKIIAJHBIX 3a/1a4ax
2. Vcnonp30Banue CpeACTB CHHTE3A PEeUH ISl YIIydIIeHusI KadecTBa sku3Hu Jur ¢ OB3

JIaboparopHoe 3ansTHEe Ne25-26 (4 gaca)
Cunres peun

5.2. Conep:kanue caMoOCTOSITeIbHOI paGOThI 1O AMCHUNINHE (MOAYJIIO)

Conep:xaHue 00513aTe/IbHOI CAMOCTOATEILHOI padOThI 10

JUCIHUIIJINHE

Ne n/m TeMbl IHCIHMILIAHBI Conep:kaHue caMOCTOSITeJbHOI padoThl IIpoayKThI 1eATEILHOCTH
1 MaremaTnueckue Brinonnenne ynpakaenuit Ha Kaggle.com B | 3auTeHHBIA 3JEMEHT HMHTEPAKTHBHOTO
ocHOBBl ML(MammHHOTO| WHTEPaKTHBHOM JaTaceTe Kypca, OTYeT IO pe3yJibTaTaM aHajIn3a
00y4eHus)
2 3agaun knaccuukanuy | BoimonHenwe ynpakHeHunit Ha kaggle.com B | 3auTeHHBIM 3JEMEHT HWHTEPAKTHBHOTO
WHTEPAKTHBHOM JIaTacere Kypca, OTYET M0 pe3yJibTaTaM aHaJInu3a
3 JlepeBbsi B MaIIMHHOM BoimonHeHune ympaxkHeHuit Ha kaggle.com B | 3auTeHHbBIH 3JEMEHT HMHTEPaKTHBHOTO
00y4eHnu WHTEPAKTHBHOM JIaTacere Kypca, OTYET [0 Pe3yJbTaTaM aHaJIn3a
4 Crny4aiiHbIi nec BoimonHenune ympaxkHeHuit Ha kaggle.com B | 3auTeHHBIH 3JEMEHT HMHTEPaKTHBHOTO
WHTEPAKTHBHOM JIaTacere Kypca, OTYET IO Pe3yJbTaTaM aHaJIn3a
5 Jluneiiable Bemonsenne ympaxsennii nHa Kaggle.com B | 3aureHHbI 3MEMEHT HHTEPAaKTHBHOTO
KJ1acCU(HUKATOPBI: UHTEPaKTUBHOM JaTaceTe Kypca, OTYET IO pe3yJIbTaTaM aHaJInu3a
OCHOBHbIE TOHATHS
6 I'papueHTHBIi cryck BoimonHeHune ympaxkHeHuit Ha kaggle.com B | 3auTeHHBIH 3JEMEHT HMHTEPaKTHBHOTO
WHTEPAKTHBHOM JIaTacere Kypca, OTYET IO Pe3yJbTaTaM aHaJIn3a
7 Merto] OOPHBIX BoimonHeHune ympaxkHeHuit Ha kaggle.com B | 3auTeHHBIH 3JEMEHT HMHTEPaKTHBHOTO
BEKTOPOB UHTEPaKTUBHOM JaTaceTe Kypca, OTYET IO Pe3yJIbTaTaM aHaJIn3a
8 Heiiponnsie cetn Bemonsenne ympaxsenuin Ha Kaggle.com B | 3aureHHbI 3MeMEHT HHTEPAKTHBHOTO
UHTEPaKTUBHOM JaTaceTe Kypca, OTYET IO Pe3yJIbTaTaM aHaJIn3a
9 BeposTHocTHBIE Bemonsenne ympaxsenuin nHa Kaggle.com B | 3aureHHbI 3MeMEHT HHTEPAKTHBHOTO
ITOPUTMBI WHTEPAKTUBHOM JIaTaceTe Kypca, OTYET MO Pe3yJIbTaTaM aHaJIn3a
10 AHcaM0iu anroput™moB: | BeimonHenne ynpaxksernit Ha Kaggle.com B | 3auTeHHBIH 3JEMEHT HMHTEPaKTHBHOTO
komuTteT, AdaBoost WHTEPAKTHBHOM JIaTacere Kypca, OTYET M0 Pe3yJIbTaTaM aHaJIn3a
11 I'paguenTHbIi OycTuHr | BrimonmHenne ynpaxksennit Ha Kaggle.com B | 3auTeHHBIH 3JEMEHT HMHTEPaKTHBHOTO
WHTEPAKTHBHOM JIaTacere Kypca, OTYET M0 Pe3yJIbTaTaM aHaJIn3a
12 3ajaun KOMITBIOTEPHOTO | BhImonHeHWe yrmpaxHeHuit Ha kaggle.com B | 3auTeHHBIH 3JEMEHT HHTEPAKTHBHOTO
3peHHust UHTEPaKTUBHOM JaTaceTe Kypca, OTYET MO Pe3yJIbTaTaM aHaJIn3a
13 PacnioznaBanue iy Bemmonnenne ynpaxaenuit Ha Kaggle.com B | 3auTcHHBIA 3IEMEHT HMHTEPAKTHBHOTO
UHTEPaKTUBHOM JaTaceTe Kypca, OTYET IO pe3yJbTaTaM aHajln3a
14 MNHucTpy™MeHTanbHbIe Bemmonnenne ynpaxksaenuit Ha Kaggle.com B | 3auTcHHBIA 3IEMEHT HMHTEPAKTHBHOTO
cpencTBa 00paboTKH UHTEPaKTUBHOM JaTaceTe Kypca, OTYET 110 pe3ybTaTaM aHalu3a
€CTECTBEHHBIX SI3bIKOB
15 AHanu3 pequ. Bemmonnenne ynpaxaenuit Ha Kaggle.com B | 3auTcHHBIA 3IEMEHT HMHTEPAKTHBHOTO
I"0J10cOBBIE TOMOIHUKY | MHTEPAKTUBHOM JaTaceTe Kypca, OTYET MO Pe3yJIbTaTaM aHaJIn3a
16 CunTes peun Beimonnenne ynpakaenuit Ha Kaggle.com B | 3auTcHHBIA 3IEMEHT HMHTEPAKTHBHOTO
MHTEPaKTUBHOM JaTaceTe Kypca, OTYET 10 Pe3yJIbTaTaM aHajlu3a
Copep:kaHue cCaMOCTOATeIbHOI PadoThl 10 AMCIUIIJIMHE HA BHIOOP
Ne i/t TeMbl THCHUTINHBI Coaep:kanue caMOCTOSITeTbHON paboThI IIpoayKThl AesiTeJILHOCTH
1(12) 3amaun KOMITBIOTEpHOTO|YuacTue B THpOQHIBLHOM KOHKypce, xakaroHe mo|CepTH(HKAT ydacTHHKA

3peHus

KOMIIBIOTCPHOMY 3PCHHIO

5.3.00pa3oBaTe/ibHbIE TEXHOJOTHH

ITpu opranu3anyuy U3y4eHUs JUCLHUIUIMHBI OYAYT UCHOIb30BaHbI CIECAYIONE 00pa3oBaTebHbIe TEXHOJIOTHH:
MH(POPMAIOHHO-KOMMYHHUKAI[OHHBIE TEXHOJIOTHH, TEXHOJIOTHS OPTaHU3aIIH CAMOCTOSTEIIBHON PabOTHI, TEXHOJIOTUS
pedaekcuBHOrO 00yUCHHUS, TEXHOIOTHS MOLYILHOTO 00y4IeHHsI, TEXHOIOTHSI UTPOBOTO 00YUEHHMsI, TEXHOJIOTHU TPYNIIOBOH
JICKYCCHH, UHT€PAKTHBHBIE TEXHOJIOTHH, TEXHOJIOTHS IPOOIEMHOI0 00y4eHH s, TEXHOJIOTHsl OpraHu3alul
y4e0HO-HCCIIE0BATEILCKON JEITEIbHOCTH, TEXHOIOTHSI IPOSKTHOTO 00YYEHHSs, TEXHOJIOTHS Pa3BUTHSI KDUTHUECKOTO MBIILICHHUS.

5.4. Texkymmii KOHTPOJIb, IPOMEKYTOYHbII KOHTPOJIb M IPOMEKYTOYHAS ATTECTALUS

BannpHO-peiiTrHrOBast KapTa AUCLUILIMHBEL 0POpMIIeHA KaK NPHIIOKEHHE K paboueil mporpaMMe IUCIUIUIHHBL.
®DOoH/1 OLIEHOYHBIX CPEJICTB LIS NPOBECHUS IPOMEXKYTOYHOM aTTeCTallMi 00YYaIOIUXCs 10 AUCHUILTHHE 0(OPMIICH OT/ICIIbHBIM
JIOKYMEHTOM.

6. YHAEBHO-METO/MYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE

6.1. PekoMeHiyemMas JiuTepaTypa

6.1.1. OcHoBHas JuTEepaTypa
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ABTODBHI, 3arnaBue, CChUIKA Ha DIIEKTPOHHYIO OHOIHOTEUHYIO CHCTEMY W3 natenscTBo, ron
COCTaBUTENU
JI1.1  |Kpyrukos, B. H. AHanu3 1aHHBIX: y4eOHOe mocobue KemepoBo: KemepoBckuit
URL.: https://biblioclub.ru/index.php?page=book&id=278426 |rocymapcTBeHHsIil yHHBepcHUTeT, 2014
J1.2 |Hlenyabko, B. M. OCHOBBI IPOrpaMMHUPOBAHUS HA SI3bIKE BBICOKOTO YPOBHS PocroB-Ha-JloHy; Taranpor: FOxuHblit
Python: yue6HO€ mocobue (dhenepanbHblil yHuBepcuTert, 2017

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

ABTODEIL, 3arnaBue, CChUIKA Ha JIEKTPOHHYIO OUOIMOTEUHYIO CUCTEMY W3pnaTenscTBo, rox
COCTaBUTEINH
JI2.1  |Kapskun, M. U. TexHoMOTMK IPOrPAMMHUPOBAHUS ¥ KOMITBIOTEPHBIH PoctoB-na-/lony; Taraupor: FOxxHb1it
IIpakTUKyM Ha s3bike Python: yde6HOe mocobue (enepanbHblil yHUBepcuTeT, 2022

URL.: https://biblioclub.ru/index.php?page=book&id=698687
6.2 IlepeyeHb MporpaMMHOro odecreveHust

- 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 Ilepeuenb nHGPpOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, MPO(ecCHOHATBHBIX 023 JAHHBIX
- OBC «YHuBepcurerckas OMOIMOTEKa OHIIAWHY
- baspl nansbix Springer eBooks
7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI (MOY JISI)

7.1|HanmeHOBaHME CHEIMANBHOIO IIOMEIIEHMs: ydeOHas ayAuTopust JUld IPOBEICHHS 3aHATUH JICKIIMOHHOIO THIIA,
mabOpaTOPHBIX ~ 3aHATHH, TPYNIOBBIX KOHCYJbTalWi, WHAWBUIYaNbHBIX KOHCYJABTAIlMH, TEKYIIETO0 KOHTPOJIS,
IIPOMEXXYTOYHOMH aTrTecTanuy, YuebHas ayautopus. OcHaleHHOCTh: MenoBast jocka-1mr., KoMmiuiekT yue6Hoi Mebenu
7.2|HanmeHOBaHME CIIEIMATBHOTO MOMENICHHS: OMEIIEHHEe AJsl CAaMOCTOATENbHOW paboThl, UnTaiabHbIi 3ai. OCHAIIEHHOCTD:
[MK-4mt. ¢ BO3MOXXHOCTBIO MOJKIIOYECHUS K ceTH «HTepHeT» 1 00ecreyeHneM J0CTyIa B SIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazosatenbhyio cpeny CI'CITY, ITuceMennsiit cron-4 wr., [Tapra-2 mir.

8. METOANYECKHE YKA3ZAHUWSA ITO OCBOEHHUIO JUCIUTIJIMHBI (MOAYJIS)

PaboTa Hajl TEOPETUUECKUM MaTEPUAIOM NPOMCXOIUT KPAaTKO, CXEMATHYHO, IIOCIEN0BAaTENbHO (UKCUPOBATH OCHOBHBIC ITOJIOXKEHMS,
BBIBOJIBI, (DOPMYIHPOBKH, 0000LICHHS; TOMEYaTh Ba)KHBIE MBICIIH, BBIIEISTH KITIOYEBhIE CJIOBA, TEPMUHEL. [[poBepKa TEPMUHOB, IOHSTHIA
C IOMOILIBIO SHIMKIONEAUH, CloBapel, CIPaBOYHHKOB C BBHINUCHIBAHHEM TONKOBAaHMH B TeTpaib. OOO3HAUUTH BOIPOCHL, TEPMHHBI,
MaTepHuall, KOTOPBIH BBI3BIBAET TPYIHOCTH, IOMETHTH U IONBITATHCSA HAWTH OTBET B peKOMEHIyeMoil ureparype. Eciu camocTosTensHo
He yaaeTcs pa3o0parhes B MaTepHane, Heo0XxoauMo chopMyIUPOBaTh BOIPOC U 3a/1aTh NPENOAABATENIO.
IIpopaboTka paboyei mporpaMMbl AUCIUIIMHBI, yAesAs 0co00e BHUMAHHE LEIsIM M 33/1a4aM, CTPYKTYPE M COAEPKaHUIO TUCIMIUINHBL.
KoHcnekTHpoBaHHEe MCTOYHUKOB, IIOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCaM, IIPOCMOTP PEKOMEHIYeMOH JHuTepaTypsl, paboTa ¢
MHGOPMAaMOHHBEIMU HCTOYHUKAMH B Pa3HBIX (hopMaTax.
Taxoke B rporecce M3y4eHHUs TUCUUIUIMHBI METOIMYECKUE PEKOMEHIAIIMU MOTYT ObITh W3JIaHbI OT/ICJIbHBIM JIOKYMEHTOM.
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BaﬂHBHO-peﬁTHHFOBaH KapTa JUCHHUITIIINHBL «MariuHHOE O6y‘IeHI/Ie u HeﬁpOHHLIe CETU»

Kypc 3 Cemectp 6

IIpunoxxenne

Bun xoHTpOIS MuHHAMaNTBEHOE KOJHYECTBO MaxkcuMaabHOe KOJINIECTBO
6aynoB 6amioB

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

KoHTponbHOE MEPONPHATHE TI0 Pa3Iely

ITpoMexyTOUYHBINH KOHTPOJIb 20 40

ITpoMexxyTo4Has aTTecTalys 36 60
Hroro: 56 100

Bun xonTpons
KOJIMYECTBO OaJIOB

[lepedens uny mpuMepsl 3aJaHU, KPUTEPUH OLIEHKH U

Tewmsb! U1 u3yyeHns 1 o0pa3oBaTeNbHbIE PE3YIbTAThI

Tekyumii KOHTPoJb Mo pa3aeny «MammnHHoe 00yueHHe U HelipOHHBbIE CeTH»

AynutopHas paborta JlaGopatophas pabora Nel. 3agaun KiaccupuKauu

TEKYIIHE MMOKAa3aTECIIN.

4acTh 1a00paTOpHO paboTHI,

2 Oama - BBINOJTHEHA
JOTIONHUTEITbHAS(MHANBHYaIbHas )
naboparopHoii paboTsl. Utoro — 13x2=26 6amios

Oa3oBas

Ha ocHoBe nannbix o By3ax (MMHWJI) BbIMONHUTH uX
Ki1accupukanuio Ha 3-5 rpymmn, 0OOCHOBaTh, IaTh
YCIIOBHbIE HauMeHOBaHMsA. OTHECTH BY3bl 33JJaHHOTO
OKpyra K TOW WJIM WHOW KaTeropHH, HCIOIb3Ys

Kpurepuii onenusanust: 1 6aun — BbloiHEeHa 6a3oBas

HacCTb

Temsr:

MaremaTtuyeckue ocHOBbI ML(MamnHHOTO 00yueHus)/
3aga4yn KIaccupUKaum

JlepeBbst B MAIIMHHOM 00y4YeHUN

CryuaitHblit 1ec

JluneiiHble K1acCH()UKATOPHI: OCHOBHBIE OHITHS
I'papuentHslii criyck

Meton OnOpHBIX BEKTOPOB

MeTto/1 OTIOpHBIX BEKTOPOB

Heiiponnsie cetn

BeposTHOCTHBIE aNTrOpPUTMBI

Ancambimu anroputMoB: komurteT, AdaBoost
I'papueHTHBIN OyCTHHT

3aaun KOMIBIOTEPHOTO 3pEHUS

PacnoznaBanue nuig

WHcTtpymeHTanbHbIe cpeicTBa 00pabOTKK €CTECTBEHHBIX S3bIKOB
Amnanus peun. ['010coBBIE TOMOIIHUKH

CuHTes peun

Pesynbrarel 00yueHus:

3HAeT: OCHOBHBIC TIPUHOUIIBI 0T6opa JAaHHBIX JJIs O6y‘{CHI/I$[ 1 TECTUPOBAHUSA MOHGHeﬁ, 9TaIbl pEeHICHUS TUIIOBBIX

3a7a4 MalIMHHOIO 0OydeHHs B 0OJIACTH pacIO3HAaBaHMs 00Opa30B M PedH, MOPSIOK
HEHpOHHBIX ceTel;

TNOCTPOCHUA MojieNie Ha Oaze
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MPUHLUIBI, TEXHOJOTHH W TMPUEMbl OpraHu3alnuu 0a3 JaHHBIX, CTPATerdH OTOOpa NAHHBIX Ui MAIIMHHOTO
00y4eHH s, KPUTEPUH OLICHKH IIOCTPOCHHOM MO/EIIH, IPOrHO3a

VYMeeT: OCyIIECTBIATh BBIOOP HEOOXOAUMBIX METOJOB U TEXHOJOTHYECKHX CpPEICTB MAIIMHHOTO O0yYeHWUS,
noAOUpaTh ONTHMAIbHBIC IAPAMETPHl MOJCIH, WHTEpPIPETHPOBATh IMONYYCHHBI pe3ylbTaT B TEPMUHAX
MPEJIMETHON O00NAaCTH; yMEeT HMHTEIPHPOBATH CYIISCTBYIOIINE HH(POPMAIMOHHBIE CHCTEMBl C HWHCTPYMEHTaMHU
MAaIIWHHOTO 00yUYCHHS

BrajieeT: HaBBIKAMH MOUCKA U MPAKTUIECKOI pabOTHI ¢ OTKPBITHIMH JATACETAMH; METOJUKON OICHKHU MONYyYSHHBIX
MOJIeIieil; CHoCO0CH HCIOIB30BaTh MOICIH MAIIMHHOTO 00yYeHHUs [UIsl 0OOCHOBAHHS IPUHUMAEMBIX TEXHHICCKHUX U
9KOHOMHYECKUX pPEHICHHH B 00JacTH NPOPECCHOHANBHON JEATEIbHOCTH; CIHOCOOCH HCIIONb30BaTh OTKPHITHIC
JaHHBIC, METOJbI MAIIMHHOTO OOyYeHHMS AU PELICHHS THIMYHBIX MPUKIAIHBIX 33134 B O0JACTH IKCIUTyaTal[HU
MH()OPMAIIMOHHBIX CUCTEM M CEPBHCOB.OOJIAYHBIX BBIYMCICHUH, pa3pabaThIBaTh M COMPOBOXKAATH MPUIOKCHUS,
pa3BepThIBacMbIe B 00IaKax

CamocrosiTenbHas pabora
(00s13.)

BrimonaeHo yueOHOe yrpaKHEHHE 10 TeMe
OOyuaromuiicst OTBeYaeT Ha BOIIPOCHI IO KOy
OOyuaromuicss MOKET OBICTPO U3MEHUTH MapaMeTphl
HPOBOANMOTO UCCIICIOBAHNS
OOyyaromuiics 3HaeT MaTeMaTHYEeCKHUe
MPUMEHSIEMBIX METOJIOB

OOyuaromuiicss 3HaeT CUTHATYPHI W OCOOCHHOCTHU
IpUMeHeHust MeTo 0B 6ubnuorek Python

Kaxnprii kputepuii orienuBaercs B 0-2 6amna. Uroro —
10x2=10 GamoB

OCHOBBI

Tewmsr:

MaremaTtuyeckue ocHOBbI ML(MamuHHOTO 00yueHus)/
3amaun Knaccupukanum

JlepeBbst B MAIIMHHOM 00y4YeHHUN

CryuaitHblit ec

JluHeiiHble Ki1accu(UKATOPbI: OCHOBHBIE TOHSATHS
I'paguentHsIif crryck

MeTo OnOpHBIX BEKTOPOB

MerTto[1 OTIOpPHBIX BEKTOPOB

Heliponnsle cetu

BeposTHOCTHBIE aNTrOpUTMBI

Ancam6nu anroputMoB: komureT, AdaBoost
I'pagueHTHBINA OYCTHHT

3agauy KOMIBIOTEPHOTO 3PEHUS

PacnioznaBanue nuig

WHcTpyMeHTanbHbIE CpeicTBa 00pabOTKH €CTECTBEHHBIX S3bIKOB
Amnanu3 peuu. ['o10coBbIe TOMOLTHUKH

Cunres peun

Pe3ynbraThl 00yueHus:

3HaeT: OCHOBHBIC NMPUHIUIBI 0TOOPA JAHHBIX JJIsI OOYYEHHsI M TECTHPOBAHUS MOJENEH, dTalbl PEIeHHs] THIIOBBIX
3aJa4 MAIIMHHOrO 00y4eHHs: B 00JacTH pacro3HaBaHUs 0Opa3oB W PedH, MOPSIOK MOCTPOSHUST MoJieiei Ha Oaze
HEHUPOHHBIX CETEH;

NPUHOUIIBI, TCXHOJIOTUM W TMPHUEMblI OpraHu3anuu 63,3 HJaHHBIX, CTpAaTEruu 0T6opa JaHHBIX I MAIIMHHOI'O
00y4eHH s, KPUTEPUH OLIEHKH IIOCTPOCHHOM MOZENH, MPOTHO3a

YMeer: ocCylIecTBISATh BHIOOP HEOOXOAMMBIX METOJOB W TEXHOJIOTHYECKUX CPEICTB MAIIMHHOTO OO0ydeHMUs,
noA0upaTh ONTHMAIBHBIE MapaMeTpbl MOJCIH, WHTEPIPETHPOBATh MONYYEHHBIH pe3yibTaT B TEPMHUHAX
MPeMETHON O00NacTH; yMeeT HMHTErPHPOBATh CYIIECTBYIOIINE HH(POPMAIMOHHBIE CHUCTEMBI C HWHCTPYMEHTaMHU
MAaIIMHHOTO 00y4eHHs

BrnaneeT: HaBBIKAMH MOUCKA U MPAKTUIECKOI pabOTHI C OTKPBITBIMH JaTaCETaMH; METOJUKON OLEHKHU MONYyYeHHBIX
MoJienel; cioco0eH MCIOJIb30BaTh MOAEIN MAIIMHHOTO 00YyYeHHUS Ul 0O0CHOBAHMS IPUHIMACMbIX TEXHUYECKUX U
9KOHOMHYECKUX pelieHHd B 00JacTH NpOopecCHOHANBPHON IesTeIbHOCTH; CIIOCOOCH HCIIONB30BaTh OTKPBITHIE
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JAHHBIE, METOJbl MAIIMHHOTO OOYYeHHs JUIs pelleHHs THIWYHBIX MPHUKIAJHBIX 3a]1ad B 00JacTH SKCIUTyaTalluu
MH(OPMALIMOHHBIX CHCTEM M CEPBHCOB OOJNAYHBIX BBIYMCICHUH, pa3pabdaThiBaTb U COIPOBOXKAATH MPUIIOKEHUS,
pa3BepThIBaeMble B 001aKax

CamocrosiTenbHas pabora (Ha
BBIOOD)

OO0yuaroriuecs MPUHAMAI Y4acTHe B KOH(DEPEHIINH,
KOHKYpCE, XaKaTOHE
Hroro 4 6anna

Tema:
3aaun KOMIBIOTEPHOTO 3pEHUS

Pe3ynbraThl 00yueHUS:
VYMeer: OCyIIeCTBISITh BBIOOP HEOOXOAMMBIX METOAOB M TEXHOJOTMYECKHX CPEACTB MAIIMHHOTO OOyYeHHS,
noAdUpaTh ONTHMANbHBIC IAPAMETPBIl MOJCIH, WHTEpPIPETHPOBATh MONYYCHHBIH pE3yabTaT B TEPMHHAX
MPEJIMETHON O00NAaCTH; yMEeT HMHTEIPHPOBATh CYIISCTBYIOIINE WHG)OPMAIMOHHBIE CHUCTEMBI C HHCTPYMEHTaMH
MAIIMHHOTO 00yUYCHHS

KontponsHoe meporpusrue
10 MOJYJTIO

IIpomeskyTOUYHBII KOHTPOIIb
(k011-BO GAJIIORB)

MununmansHoe KojinuecTBo 6amios — 20,
MakcumaiasHoe — 40

[IpomexyTounas aTTecTarust

IIpexncraBnens! B (hoHAE OIEHOYHBIX CPEACTB IS MPOMEKYTOYHOH aTTeCTAUK O TUCHUIUINHE
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