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Hampasnenne noarorosku: 09.03.03 INpuxinagnas nadopMaTiKa
Hampasnennocts (mpoduis): «KoprnopaTuBHble HHOOPMAIMOHHEIE CHCTEMBD)
Paboyas nmporpamMma JMCLMILINHBI «AHAJIN3 JaHHBIX M METOJBI HCKYCCTBEHHOTO MHTEIIEKTa)

IIporpammy cocraBuii(u):

ITyrag Onbra McaakoBHa

IIpu Hamuuy 0OyyarOIKUXCs U3 YUCIIa JIUL C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/J0POBBS, KOTOPBIM HEOOXOIUM OCOOBIH HOPSIIOK
OCBOEHHMSI TUCLIUILTAHBI (MOAYJILS), TI0 X JKENIAHUIO pa3pabaThiBaeTCsl afaNTHPOBAHHAS K OTPaHUYCHHUSIM HX 3J0POBbS padoyast
nporpaMMa JUCIHIUINHEL (MOIYJIS).

Pabouast nporpamMma JUCIUILINHEL

AHaJIU3 JaHHBIX U METO/IbI HCKYCCTBEHHOI'0 HHTEC/IJICKTA

pa3paborana B cootBercTBur ¢ ®I'OC BO:

denepabHBIN TOCYIAPCTBEHHBIH 00pa30BaTEIbHBINA CTAHAAPT BBICIIEr0 00pa30BaHus MO HampapieHuto noArorosku 09.03.03
IIpuknannas undopmaruka (ypoBeHb OakanaBpuara) (mpuka3s MunoopHayku Poccun ot 19.09.2017 r. Ne 922)

COCTaBJICHAa Ha OCHOBAHUM y4eOHOrO ILIaHa:

Hanpasnenue noarorosku: 09.03.03 IpuknanHas nHpOpMaTHKA
HanpasnenHocts (nmpoduis): «Koproparusasie HHGOPMAIMOHHBIE CHCTEMBI»

yrBepkaeHHoro Yuénem coerom CI'CITY ot 28.10.2022 mpoTokosn Ned

PaGouas nporpamma ooOpeHa Ha 3aceqaHuu Kadeapsl

NupopmaTuky, NpUKIAJHOH MATEMATHKHA U METOAMKH HUX NPenoAaBaHUs

IIporokom ot 25.10.2022 r. Ne3
3aB. kadenpoit Jodyapko T.B.

Havanpuuk YOIT

T
i H.A. lomanuna
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Hamnpagnenue noarorosku: 09.03.03 IpuknanHas nHOpMaTHKa
Hanpasnexnocts (po¢uis): «KopropaTnsHbIe HHPOPMALIMOHHBIE CHCTEMBD)
Paboyas nporpamMMa JMCLMILINHBI «AHAIN3 JaHHBIX M METOJIbI HCKYCCTBEHHOTO MHTEIIEKTa)

1. HEJIN ¥ 3AJTAYH OCBOEHUSA TUCIUITIJIMHBI (MOYJIS)

Heab u3yyeHusi TUCHUILINHBI: 3HAKOMCTBO O0YYAIOIIUXCS C OCHOBHBIMH METO/IaMHU 00paboTKH ¢j1abo (opMaTH30BaHHBIX JAHHBIX C
MPUMEHEHUEM METO/I0B UCKYCCTBEHHOTO MHTEIIICKTA.

3amaun u3ydeHus: TUCHUTNINHDI:

- ¢(hopMHUPOBATh CHCTEMATH3HPOBAHHOE MPEACTABICHUE O METOJNAX KJIACTEPU3AlMH U KIACCU(HUKAIMK JTaHHBIX, THIIOBBIX 3aJadax
MAIIMHHOTO 00YUYCHHS;

- O3HAKOMHUTH 00YYAIOIIUXCS C MOHSITUITHBIM anmapaToM B 00iactu MU, MOHATHAME CHIBHOTO U ciaboro MM, oCHOBHBIMH 3a1a4aMH U
chepamu npumenenus NU;

- chopmupoBaTh HaBBIKM paboThl ¢ OuOIMOTEKamMu 00pabOTKM ectecTBeHHBIX s3bIKOB (NLP), pacnosnaBanus o0pa3oB, aHanu3a U
CHHTE3a PeyH;

- TPENOCTaBUTh OOYYAIOIIUMCS BO3MOXKHOCTD IMOJYYHTh OMBIT Pa3pabOTKH MPOCTHIX MPUIOKEHHH (4aT-00TOB, HABBIKOB TOJOCOBBIX
MOMOIITHUKOB, MOOMJIBHBIX MPHIIOKEHUH I 00pa0boTKH (POTO M BUIC0) C MpUMEHEHHeM TexHooruid M.

O6sacTh NpodeccHoOHAIbHON TesiTeJbHOCTH . 06 CBsi3b, HHPOPMAIIMOHHBIC U KOMMYHHKAIIMOHHBIC TEXHOJIOTHH

2. MECTO JUCHHTIIUHBI (MOJIYJISI) B CTPYKTYPE OGPA3OBATEJILHOM TPOT'PAMMBI

Llnk (pasgen) OIT: [51.B.05

2.1|Tpe6032um;| K NMpeJIBapUTeJbHOI NOAT0OTOBKE 00y4alomerocs:

CozepxaHue AUCIUILIMHBI 6a3upyeTcsl Ha MaTepHae:

BBenenue B aHanu3 qaHHBIX

O6’BeKTHO-0pI/ICHTI/Ip0BaHHO€ IIpOorpaMMHUpPOBaHUC

bass1 gaHHEBIX

2.2| JucuumianHbl (MOIYJIM) U MPAKTUKH, JUIs1 KOTOPBIX OCBOEHHE AAHHON THCHMIIIMHBI (MOYJIs1) HEOOXOAUMO KaK
npeauecTByoIlee:

MaiuHHOoe 00yueHHEe U HEHPOHHBIC CETH

BrInonHeHe U 3al[UTa BBITYCKHOW KBATH()UKAIHOHHOH paboThI

3. KOMIIETEHL{Y OBYYAIOIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATITAHBI
(MOJYJIST)

YK-2. CiocoGeH onpeaesisiTb Kpyr 3a1a4 B paMKax MOCTABJIEHHO# 11eJI ¥ BLIOUPATh ONTHMAJIbHbIE CIIOCO0BI NX pelieHnsl,
HCXO0s1 U3 AeHCTBYIOIMX MPABOBBIX HOPM, HMEIOIIMXCSI PECYPCOB M OTPaHHYeHMI

YK-2.1. ®opmyJHpyeT COBOKYIHOCTL B3aHMOCBSI3aHHBIX 32/1a4 B PAMKAaX I10CTABJeHHOM 1eIM PadoThl, 00eceYHBAIOLINX ee
Jgoctukenne. OnpenelsieT 0skuaaeMble pe3yJbTaThl pelIeHHs 0CTABJICHHbIX 32124

3Haer: POPMyIUpPYET COBOKYIMHOCTh B3aMMOCBSI3aHHBIX 3a[a4 B paMKax I[TOCTaBJICHHOH MpOONeMbl aHanu3a OOJBIIMX JIAaHHBIX H
noxoupaeT HeoOXOANMBIN HHCTpYMeHTapuil (bnbanorexku Python)

YK-2.2. [IpoekTupYyeT penieHue KOHKPETHO 3a1aul MPOEKTa, BLIOUPasi ONTUMAJIBHBII COCO0 ee pellieHns], HCXO/sI U3
JefiCTBYIOIIMX NPABOBBIX HOPM H HMEIOIIHXCS PECYPCOB U OTPpaHNYeHHUId

Ymeer: pazpabaTbiBaTh, peain30BbIBATh U BHEIPSATh CUCTEMbI «MCKYCCTBEHHOTO HMHTEIUIEKTa» (4aT-0O0ThI, TOJIOCOBBIC MMOMOIIHUKH,
«YMHBIHA TOM»).

YK-2.3 KayecTBeHHO peniaeT KOHKpPETHbIE 3a1a4U (MCCJIe0BaHNs, IPOEKTA, N1esATeJIbHOCTH) 32 YCTAHOBJICHHOE BpeMsi

BJ'[aIlCCTZ COBPEMCHHBIMU TEXHOJIOTUSIMU OLICHKH HpO(l)eCCI/IOHaJ'IbHO'J'll/I‘lHOCTHle Ka4CCTB roCyJapCTBEHHBIX I'PAXKIAAHCKHUX CJIYyKallluX.

YK-2.4. Ily6u4uno npeacTaBJisieT pe3yJIbTaThl pelIeHUs 32124 HCCJIe0BAHUS, POEKTA, eI TeJbHOCTH

Brnaneer COBPEMCHHBIMU TCXHOJIOTUAMH aHaJIM3a JOaHHBIX, IIOCTPOCHUA OKCHEPTHBIX CHUCTEM, CHCTEM C HCIIOJIb30BAHUEM
TICCBAOMHTCIIJICKTYaJIbHBIX pemeﬁuﬁ (‘{aT-6OTOB, T'0JIOCOBBIX TOMOIIHUKOB, KYyMHOTI'O Z[OMa»).

4. CTPYKTYPA U COJIEP’KAHME JUCIHUAIIIMHBI (MOJLY.JIsT)

Kon HaunmenoBaHue pa3/iesioB U TeM /BU/ 3aHATHSI/ Cemectp| Yacos HuTepakr.
3aHATHSA

Pa3z[e.11 1. Anajiu3 AAHHBIX 1 ME€TOAbI UCKYCCTBCHHOI'0 MHTEIJICKTA

1.1 |AHaiu3 AuHAMHKH 00OBEKTOB M NpoleccoB. BpemeHHbie psiabl/Jlex/

1.2 AHanu3 TMHAMUKH 00BEKTOB U mporieccoB. Bpemennbie psiap/Cem/

1.3 AHaNM3 IMHAMUKH 00BEKTOB U npolieccoB. Bpemennsie psiapl/Cp/

1.4 |IIpocteiimme MeToabl NporHo3upoBanus. JIuneitnsle Mmoxenu/JIex/

1.5  |IIpocreiimye MeTo b1 IporHo3upoBanus. Jlnneitasie Mogenn/Cem/

1.6 Ipocreiimme MeTo 6! TPOrHO3upoBaHws. JInHelHble Mogenn/Cp/

1.7 AnHcam0iieBble MOieaH. MeTpuku kauectpa./JIek/

1.8 Amncamb6iiebie Mojienn. Merpuku kadectsa./Cem/

1.9 Amncam6iieBsie Mojie. MeTtpuku kadectsa./Cp/

1.10 |OGyuenue 6e3 yuurens. Metoas! knactepuzanuu/JIex/

1.11 |O6yuenue 6e3 yunrens. Metoas! knactepuzammu/Cem/

1.12 |O0yuenue 6e3 yuurens. Metoasl knacrepuzauun/Cp/

1.13 |Meroapl MOHWKEHUs pa3MepHOCcTH/JIek/

1.14 |Metoabl noHmwxkeHus pasmeproctu/Cem/

1.15 |Meroabl noHmwxkeHus pasmepHoctu/Cp/

1.16 |PexkoMennmarenpHble ccTeMBI/JIEK/

1.17 |Pekomenmarensubie crcreMmbl/Cem/

[o2] ko2]F 2] [o2] Ker] [o2] Ko2] Kor]l Kor]l For) For) or) Kor) Ker] Ker] Kor] Hop} Kop)
QOININ|OININ|OININ|OININ|OININ]|oOININ
(@] 1) S]] V] | V] o] (o] [e] [a] | V] [e] | V] (o] (o] (o] o] (o] (o] o)

1.18 |Pexomennarenbhbie cucteMbl/Cp/
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Hanpasnenne noarorosku: 09.03.03 Ilpuknannas napopmaTHKa
Hampasnennocts (mpoduis): «KoprnopaTuBHble HHOOPMAIMOHHEIE CHCTEMBD)

PaGouast rporpamMma IuCUUIIIINHBI «AHaJIN3 TAHHBIX U METOJIbI HCKYCCTBEHHOI'O MHTCIICKTa»

1.19 |dakropHbiii anannz/Jlex/ 6 2 0
1.20 |®akrophblii ananns/Cem/ 6 8 0
1.21 |®PakropHslii aHamm3/Cp/ 6 10 0
1.22  |OcHoBbI HelipoHHBIX cereit/JIek/ 6 2 0
1.23  |OcHoBsl HelipoHHBIX cereit/Cem/ 6 8 2
1.24  |OcHoBHI HeiipoHHBIX ceTeil/Cp/ 6 10 0
1.25 |Cna6srit U u ero npumenenue/JIex/ 6 2 0
1.26 |CnaGwiii U1 u ero npumenenue/Cp/ 6 10 0
1.27  |Pacro3nHaBaHue 00pa3oB M TEKCTOB/JIeK/ 6 2 0
1.28 |Pacmo3HaBanue 006pa3oB u TeKcTOB/Cem/ 6 8 0
1.29 |PacnosnaBanue o0pa3oB u Tekctos/Cp/ 6 10 0

5. OuneHo4YHble U MeTOAUYECKHE MATEPHAJIBLI 0 TUCHHUILIMHE (MOIY.T10)

5.1. Conep:xanne ayIMTOPHOI padoThI O AUCHUILINHE (MOIYJII0)

6 cemectp, 10 sexnuii, 18 ceMuHapCKuX 3aHATHI

Paznen 1. AHaaIM3 JaHHBIX U METOABI HCKYCCTBCHHOI'0 HHTEJ/IJIEKTA

Jlextmst Nel (2 gaca).
AHanu3 AUHAMHUKY 0OBEKTOB U NPOIECCOB. BpeMeHHbIE psibl
Bompock! u 3aganus
1. JIuneiiHas perpeccust BO BpeMEHHBIX psiiax
2. Tpennst
3. AHanu3 ce30HHOCTU
Jlextust No2 (2 gaca)
IIpocTeiimue MeToab! TPOTHO3UPOBaHUs. JIMHEHbIE MOIENN
Bompock! u 3aganus
1. [IpumeHeHue BpeMEHHBIX PSJI0B JJIS IPOrHO3UPOBAHUSI.
2. IlonmuaoMuaneHas perpeccust. Busyamusanus cpexcrsamu DT u Python/Mathplotlib/
3. Ipyrue BUIbI HETUHEHHOU perpeccu, oosactu npumenenus. [londop mozxemnu.
Jlexrust Ne3 (2 gaca)
AHcamOneBble MoJeIH. MeTpUKU KayecTBa.
Bompock! u 3aganus
1. Ancamb6ieBble (ruOpUIHbBIE MOJEIIN)
2. MeTpuku KadecTBa MoJenei
3. CpaBHenue Mojeneil. COpeBHOBaHHUS M XaKaTOHbI B 00JIACTH MOCTPOCHHUS MOJICIICH.
Jlextust No4 (2 gaca)
OO6yuenue 6e3 yuutens. MeTobl KiacTepu3auu
Bomnpocs! u 3ananus
1. MeToab! KiTacTepu3anny U KiIacCU(QUKAIMN: OCHOBHBIE MOHSTHUS
2. lepeBbst KnaccUpUKALUH.
3. Meton k-cpeannx
4. Meton 6mxaiImx coceneit
Jlexrust No5 (2 gaca)
MeTozab! NOHMKEHUS pa3MEPHOCTH
Bomnpocs! 1 3ananus
1. Merop! NOHIKEHUS pa3MepHOCTH (0030p)
2. Metop riaBHBIX KOMIOHEHT
3. IIpumeneHre MeTo1a IMIaBHBIX KOMIIOHEHT B pa3pabotke cucteM KPI u onenke nepconana
Jlexuus Ne6 (2 gaca)
PeKOMCH}]aTeJ'[bHBIC CHCTEMBI
Bomnpocs! 1 3ananus
1. CucteMsl QuIbTpalMi KOHTEHTa. PeKoMeHaTeNnbHbIC ABHKKU
2. KonnaGopoTuBHas GuibTparus
3. KontentHas punbTparus
4. DKcrepTHBIE CUCTEMBI
Jlexuus No7 (2 vaca)
DaKTOpHBINA aHATIU3
Bomnpocs! 1 3ananus
1. Knmaccnueckuii pakTOpHBIN aHamM3. MeTO TIaBHBIX (PaKTOPOB
2. nctpymenTsI (hakTopHOTO ananu3sa B Python u R
Jlexuus Ne§ (2 vaca)
OCHOBBI HEMPOHHBIX CeTel
Bomnpocs! 1 3ananus
1. Tlpouecc 0OyueHuUs epcenTpoHa
2. Mogenuposanne OR; XOR ¢ nomoursto TensorFlow.js
3. O0yueHue 1 NPUMEHEHUE HEHPOHHBIX CETe IS 3a/1a4 KIIaCCU(PHUKALINU COTPYIHUKOB
Jlexuus Ne9 (2 yaca)
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Hampasnenne noarorosku: 09.03.03 INpuxinagnas nadopMaTiKa
Hampasnennocts (mpoduis): «KoprnopaTuBHble HHOOPMAIMOHHEIE CHCTEMBD)
Paboyasi mporpamMMa JIMCLMILINHBI KAHAJIN3 JTaHHBIX M METOJIbl HCKYCCTBEHHOTO MHTEIIEKTa

Cnabsiit U u ero npuMeHeHne
Bomnpocs! 1 3a1anus
1. U1 B Tros10COBBIX MOMOIIHHUKAX U 4aT-00Tax
2. UN B cucremax YMHBIH IOM
Jlexums Nel0 (2 yaca)
Pacno3naBanue 00pa3oB U TEKCTOB
Bompocs! u 3ananns
1. Knmaccuueckue MeTozpl pacrio3HaBanus. baliecoBckuii moaxon
2. NadopMaIMoHHbIe CHCTEMBI paCcIiO3HABaHUS 00pa30B
3. Pacno3zHaBaHue rpaguyeckux 0ObEKTOB
Cemmunapckoe 3anarue Nel (2 gaca)
AHanM3 IMHAMHUKHA OOBEKTOB U IIPOLIECcCOB. BpeMeHHbIe psb
Bomnpocs! 1 3a1anus
1. ITonroroBka AaHHBIX: HOBTOpeHMe. [IpomyIieHHbIe 3HaYeHHS, KaTeropHalbHbIe IepeMEHHBIE, IPUBEICHUE JaHHBIX K
COIOCTaBUMOMY BHILY.
2. Jluneiinas perpeccust BO BpeMEHHBIX psiaax. TpeHab
3. AHanu3 ce30HHOCTU
CemmuHapckoe 3anarue No2 (2 gaca)
[IpocrTeiimue MeToab! TPOTrHO3UPOBaHuUs. JINHEHbIE MOAETH
Bompock! u 3aganus
1. [IpumeHeHue BpeMEHHBIX PAJI0B JJIS IPOrHO3UPOBAHUSL.
2. lMonmuromuanbHas perpeccus. [Tondop Moaemn.
3. [TokasarenpHble PYHKIMU. DKCIIOHCHIUAIBHBIN POCT.
Cemmuapckoe 3aaarue Ne3 (2 gaca)
AncamOneBble MoJeIH. MeTpUKU KayecTBa.
Bompocs! u 3aganus
1. 'ubpunnsie (aHcamMOieBbIe) MOJETH.
2. MeTtpuku kadecTBa
Cemunapckoe 3anarue Ned (2 yaca)
OO6yuenue 6e3 yuutens. MeTo bl KiacTepu3aliu
Bomnpocs! u 3aganus
1. MeToab! KiTacTepu3anny U KiIacCU(QUKAIMN: OCHOBHBIE MOHSTHUS
2. lepeBbst KnaccUpUKALUH.
3. Meton k-cpeannx
4. Meton 6mxaiIux coceneit
CemmuHapckoe 3aaatue No5 (2 gaca)
MeTozab! NOHMKEHUS pa3MEPHOCTH
Bomnpocs! u 3ananus
1. Merop! NOHWKEHUS pa3MepHOCTH (0030p)
2. MeTox r1aBHBIX KOMIIOHEHT
3. [IpuMeHeHre MeTo/1a TJIAaBHBIX KOMITOHEHT B pa3paboTke cucteM KPI 1 ornieHke mepcoHana
Cemunapckoe 3anarue Ne6 (2 yaca)
PexoMeHIaTeTbHBIE CHCTEMBI
Bomnpocs! u 3ananus
1. Cucremsl GUIBTpaMU KOHTEHTa. PeKOMeHIaTeNbHbIE IBIKKU
2. KonnabopotusHas GpuibTparus
3. KontentHas GpuinbTparus
4. DKCHEpTHBIE CUCTEMBI
Cemunapckoe 3anstue Ne7-10 (8 gacoB)
@dakTopHbIi aHAIN3
Bomnpocs! 1 3ananus
1. Knaccuueckuii hakTopHbIH aHanu3. MeTos IM1aBHEIX (HaKTOpOB
2. UaCcTpyMeEHTHI (hakTopHOTO aHanmm3a B Python u R
Cemunapckoe 3anstue Nel1-14 (8 yacos)
OCHOBBI HEHPOHHBIX CeTei
Bomnpocs! 1 3ananus
1. IIponiecc 0OyueHus nepcentpoHa
2. Mopenuposanne OR; XOR ¢ momorrsto TensorFlow.js
Cemunapckoe 3anarue Nel5-18 (8 yacos)
Pacnio3naBanue 00pa3oB 1 TEKCTOB
Bomnpocs! 1 3ananus
1. Knmaccuueckue meroas! pacrio3HaBanus. baiiecoBckuit moaxon
2. UnpopMamoHHbIe CUCTEMBI PaCIIO3HABaHUS 00Pa30B
3. Pacnio3naBanue rpaduuecKux 00bEKTOB
4. OcuosHble noHstust NLP, pacnosHaBanue peuu (0630p)

5.2. Conep:xanne caMOCTONATEIbHOM PaGoThl IO AW CUMILJIMHE (MOAYJIIO)
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Hanpasnenne noarorosku: 09.03.03 Ilpuknannas napopmaTHKa
Hampasnennocts (mpoduis): «KoprnopaTuBHble HHOOPMAIMOHHEIE CHCTEMBD)
Paboyasi mporpamMMa JIMCLMILINHBI KAHAJIN3 JTaHHBIX M METOJIbl HCKYCCTBEHHOTO MHTEIIEKTa

Conep:kaHue 00513aTe/IbHOIl CAMOCTOSATE/ILHOI Pad0ThI 10 JUCHUILINHE

Ne n/m TeMbl IUCHHMILINHBI Conep:kaHne caMOCTOAATEbHON PAG0ThI IIpoayKThI JeATEILHOCTH
1 Anamu3 nuHaMuKE 00OBekTOB u|BrimonHenwe ynpaxuenuit Ha kaggle.com B|https://www.kaggle.com/learn/time-series
nporeccoB. BpemeHHbIe psibl HWHTCPAKTHBHOM JIATACETE
2 Ipocreiinme Metosl | Beimosnnenue ynpaxuennit Ha kaggle.com B|https://www.kaggle.com/learn/intermedia
MIPOTHO3MPOBAHUSL. JluHelHbIE [MHTEPAKTHBHOM JIaTaceTe te-machine-learning
MOJIEITH
3 Ancambiiebie Mojienu. Metpuku |Beimonnenne ynpaxuenuit Ha kaggle.com B|https://www.kaggle.com/learn/intermedia
KavecTBa. HWHTEPAKTHBHOM JIaTaCeTe te-machine-learning
4 O6yuenue Ge3 yuurens. Merosl |Beimonnenne ynpaxuenuit Ha kaggle.com s|https://www.kaggle.com/learn/intermedia
KIIaCTEPHU3AIHH HWHTEPAKTHBHOM JIATaCETe te-machine-learning
5 Mertobt noHmwkenust | Bemmonnenue  yrmpaxuennii #a  Kaggle.com  B|https://www.kaggle.com/learn/intermedia
pa3MEpHOCTH WHTEPAKTHBHOM JIATACETE te-machine-learning
6 PexoMeHIaTeTbHBIE CHCTEMBI BoimosiHenve ynpakuenuit Ha kaggle.com B|https://www.kaggle.com/learn/intermedia
WHTEPAKTHBHOM JIATACETe te-machine-learning
7 DakTOPHBIN aHAIH3 BouimosniHenve ynpakuenuit Ha kaggle.com B|https://www.kaggle.com/learn/intermedia
MHTEPAKTUBHOM JIaTaceTe te-machine-learning
8 OCHOBBI HEHPOHHBIX CETei BeimosniHenue ynpakHenu#t Ha kaggle.com B|https://www.kaggle.com/learn/intermedia
HHTEPAKTHBHOM JIATaCETe te-machine-learning
9 Cna6wiii U1 u ero npumenenne |BoimonHenue ymnpaxuenuét Ha Kaggle.com B|https://www.kaggle.com/learn/intermedia
HHTEPAKTHBHOM JIaTaceTe te-machine-learning
10 Pacmo3naBanue 06pasoB u|Brmonuenne ymnpaxuennii Ha Kaggle.com s|https://www.kaggle.com/learn/intermedia
TEKCTOB MHTEPAKTUBHOM JIaTaceTe te-machine-learning
CoepsKaHue CaMOCTOSITEILHOI PAaGoThI 10 TUCHHUILINHE HA BHIGOP
Ne ni/m TeMbl TUCHUTLIMHBI CojepskaHue caMOCTOSITeIbHOI padoThI IpoayKThl 1€ TeJILHOCTH
1(9) Cna0siit TN u ero npumenenue  |PaszpaboTath T3, amroputm u npotorun|Yar-60T
npuMeHeHus: cnaboro UMW mis ontumuzanuu
OU3HEC-TIPOIIECCOB

5.3.06pa3oBaTtejibHbIE TEXHOJIOTHHU

[Tpu opraHu3anyy U3y4EeHUS TUCHUIUIMHBI OYIIyT UCTIOJIL30BAHBI CIIEAYIOIINE 00pa30BaTEIbHbIE TEXHOJIOTHH:
MH()OPMAMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH, TEXHOJIOTHS OPTaHU3AIMU CAMOCTOSATENHHON pabOThI, TEXHOIOTHS
[pehIekCMBHOTO 0OYUYEHUS, TEXHOJIOTUS MOAYJILHOTO 00yYEHH S, TEXHOJIOTHS HTPOBOTO O0YUEHHS, TEXHOJIOTHH TPYIIOBON
ITUCKYCCHH, HHTEPAKTHBHBIC TEXHOJIOTUHU, TEXHOJIOTHS MPOOJIEeMHOr0 00y4YeHUs, TEXHOJIOT sl OPraHU3aluu
€0HO-HCCIIEA0BATENbCKOMN NEeSITEIbHOCTH, TEXHOJIOTHS IPOEKTHOTO O0YYEHUS], TEXHOJIOT Ul Pa3BUTHSI KDUTHYECKOTO MBIIUICHHS.

5.4. Texyuuii KOHTPOJIb, MPOMEKYTOUYHBIH KOHTPOJIb M MPOMEKYTOUHAS ATTeCTAIMS

[BabHO-peHTHHTOBasI KapTa AUCIUILTHHEI 0hOopMIIeHA KaK PHIIOKEHHE K padodeil mporpaMMe TUCIUILTHHEL.
DOH/T OLIEHOYHBIX CPENICTB VIS IPOBECHHUS IIPOMEXKYTOUHON aTTECTallMK 00yYarOIIUXCs 110 TUCHUIUIMHE 0)OPMIICH OTACIbHBIM
TOKYMEHTOM.

6. YAEBHO-METO/MYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHHE

6.1. Pexomennyemasi qurepatrypa

6.1.1. OcHoBHas JUTEpaTYypa

ABTOpBI, cOCTaBUTENH | 3aryaBue, CChIIKA Ha DJIEKTPOHHYIO ONOIHOTEYHYIO CHCTEMY WznarenbcTBO, 1011
JI1.1 |Kpyruxos, B. H. AHanu3 1aHHbBIX: y4yeOHOe mocooue Kemeposo: Kemepockuii
URL.: https://biblioclub.ru/index.php?page=book&id=278426 |rocymapcTBennsiii yausepcuret, 2014
JI1.2 |Ilenynpko, B. M. OCHOBBI IPOrPaMMHUPOBAHUS Ha SI3bIKE BHICOKOTO YPOBHS PocroB-Ha-/lony; Taranpor: FOxHbII
Python: yueOGHoe nocobue (denepanbHblil yausepcutet, 2017

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

6.1.2. lonoiHUTeIbHASI TUTEPaTypa

ABTOpBI, cOCTaBUTENH | 3ariaBue, CChUIKa Ha 3JIEKTPOHHYIO OUOIHOTEUHYIO CHCTEMY WznarenbcTBo, 1011
JI2.1 |Kapskun, M. H. TexHONOrMK MPOrpaMMUPOBAHUS 1 KOMIIBIOTEPHBIN PocroB-na-/lony; Taranpor: FOxHbIi
IIPaKTUKyM Ha s3b1ke Python: yueGHOe ocodue (benepanbHbIi yHHBEpCHUTET, 2022

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

6.2 IlepeyeHb NPOrPaMMHOTO odecneyeHust

- 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

- Apxusatop 7-Zip

6.3 IlepeueHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM, IPO()eCCHOHAIBHBIX 023 JAHHBIX

- OBC «YHuBepcuTeTcKas OMOINOTEKA OHIIANH)
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- basbl nannbix Springer eBooks

7. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCIUIIJIMHbBI (MOYJIS)

7.1|HaumeHOBaHME CHELMAIBHOTO MOMEILIEHHSA: YydeOHas ayJquTopus JUIl IPOBEJEHUS 3aHATHH JIEKIMOHHOTO THIIA,
7a0OpaTOPHBIX  3aHATHH, TPYNIOBBIX KOHCYNbTAIWH, WHAWBHAYATbHBIX KOHCYINBTAlMH, TEKYIIETOo KOHTPOJH,
IPOMEXXYTOYHOM aTTecTanuu, YuebHas ayautopus. OcHaleHHOCTh: MenoBast jocka-1mrt., KoMmiulekT yue6Hoil Mebenu

7.2|HaumeHOBaHME CHEIMATBHOTO TIOMEIICHHUS: TIOMEIICHUE I CaMOCTOATENILHON paboThl, YuTanbHbli 3a1. OCHAIICHHOCTS:
[MK-41mt. ¢ BO3MOXKHOCTBIO MOJKIIOYCHHUS K ceTH «IHTepHeT» U 00ecneueHreM JI0CTyIa B 3JICKTPOHHYI0 HHPOPMAIIMOHHO -
obpazoBatenbhyto cpeny CI'CITY, ITucemennsiii cron-4 wr., [Tapra-2 mr.

8. METOAUYECKHE YKA3AHMS 110 OCBOEHHUIO JUCIIUITIJIMHBI (MO1YJIS)

PaGora Haj TeopeTHYeCKHM MaTEepHaJIOM IPOHMCXOAUT KPAaTKO, CXeMaTHYHO, IIOCIIEI0BATEIbHO (PUKCUPOBATh OCHOBHBIE IOJIOKEHUS,
BBIBOJIBI, (QOPMYIIUPOBKH, 000OIIEHNST; TOMeYaTh BasKHBIE MBICIIHU, BBLICIIATH KIIOUEBBIE CJIOBA, TSPMHUHBL. [IpoBepka TEpMUHOB, TOHATHI
C MOMOILBIO SHIMKIIONEANH, CJIOBapeH, CIPaBOYHUKOB C BBHIIHCHIBAHUEM TOJKOBaHUH B TeTpaib. O0O3HAYUTH BOIPOCHI, TEPMHHBI,
MaTepHa, KOTOPBIN BBI3bIBACT TPYIHOCTH, IOMETUTD U MOIBITAThCSA HAWTH OTBET B peKOMEHyeMoit tutepatype. Eciu camocTosTensHO
HE yzaetcs pa3o0parbesi B MaTepualie, He0OX0auMO chopMyIHPOBATEH BOIIPOC U 33/1aTh IPETIOIaBATEIIO.

IIpopaboTka paboueil mporpaMMbl AUCUUILIMHEL, YIS 0co00oe BHUMaHHE LEIIM H 33auaM, CTPYKTYPE H COAEPKAHHUIO AUCIUTUIHHEL
KoHcnektupoBaHue UCTOYHUKOB, IOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, IPOCMOTP PEKOMEHAYEMOH JIUTeparypsl, padbora ¢
“HGOPMAaMOHHBIMI HCTOYHUKAMH B Pa3HBIX (hopMaTax.

Taxoke B rporecce M3y4eHHUs TUCIUIUIMHBI METOTUYECKUE PEKOMEH IAIIMU MOT'YT OBITh W3/JaHbl OT/IEJIEHBIM JIOKYMEHTOM.
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IIpunoxxenne

BaﬂHLHO-peﬁTHHFOBaﬂ KapTa JUCHHUIIIIMHbBL «AHamm3 JaHHBIX U METOJbI HCKYCCTBEHHOT'O UHTCIJICKTa»

Kypc 3 Cemectp 6

Bun xonTpOIS MuHHMalIbHOE KOJIMYECTBO MaxkcuManbHOe KOJMUECTBO
OasuioB OasuioB

HanmeHnoBaHue pa3aena «AHAJIU3 JaHHBIX H MeTOIbI HCKYCCTBEHHOI0 HHTEJLTIEKTA

Texymuii KOHTPOJIb IO pa3iemy:

1 AynutopHas paborta 9 18

2 CamocrostenbHas padoTa (cHenuanbHble 00s13aTesIbHbIe (POPMBI) 10 20

3 CamocrosiTenbHas paboTa (crnenuanbHbie OPMBI Ha BBIOOD) 1 2

KoHTpoJIbHOE MEPOTIPHUATHE 110 PA3ICTY

TIpoMexyTOYHBII KOHTPOJIb 20 40

TIpomexyTouHast aTTecTalus 36 60
HUroro: 56 100

Bun xoHTpOIA Ilepeuens uny NpuMepsl 3alaHUi, KPUTEPUU OLICHKH U

KOJIMYECTBO OAJIIIOB

Tembt JUISL U3YYCHHUA U O6pa30BaT€J'II>HI>I€ Pe3yiIbTaThl

TeKyI]_Il/Iﬁ KOHTPOJIb 110 pa3aeny «AHaJIU3 JAAHHBIX 1 M€TOAbI HCKYCCTBCHHOI'0 HHTCJIJICKTA»

Cemunapckoe 3anarue Nel. AHanu3 AMHAMHUKH OOBEKTOB U
mporeccoB. BpemeHnsIe psipt

Bonpocs! u 3ananus

*naracet obOy4aronuiics noiayuaer ¢ UHMU]I cornacHo BapuaHTty

1. IloaroroBka AaHHBIX: MOBTOpeHHE. lIpomynieHHble 3HaueHMUs,
KaTeropuajbHble  IEpEeMEHHble, IpPHUBEJCHHE  JAaHHBIX K
COINOCTaBUMOMY BHILY.

2. JIuneiiHas perpeccust BO BpEMEHHBIX psax. TpeHasl

3. AHanu3 ce30HHOCTH

Kpurepuii onenuBanus: 1 6ani — BbinojaHeHa 6a30Bas 4acTh
nmabopaTtopHOil paboTHI,

2 Ganna — BbIIOJIHEHA Oa30Bast U

JOTIOJTHUTENbHAS (MHAMBHYalIbHAS ) 9acThb JJAOOpaTOPHOH paboTHI.
Hroro — 9x2=18 6anos

AynutopHas pabota

Tewmsl:

Amnanu3 nTnHaMUKHA 00BEKTOB U MPOLIECCOB. BpeMeHHbIE psbI
IIpocreiimne MeToab! NPOrHO3UPOBaHUs. JIMHEHHbIE MOJIENIN
AHcam06neBble MozienT. MeTpUKH KaduecTBa

OO6yuenue 6e3 yuutens. MeToibl KiacTepu3aluu

MeToibl TOHM)KEHHS pa3MEPHOCTH

PexomeHnpnaTenpHbIE CUCTEMBI

DaKTOpHBIN aHANN3

OCHOBBI HEHPOHHBIX CETeH

Cnabs1ii 11 1 ero npuMeHeHue

PacnioznaBanue 06pa3oB U TEKCTOB

Pesynbrarel 00ydeHus:

3naeT: PopMynupyeT COBOKYIMHOCTh B3aMMOCBSI3aHHBIX 3a/1a4 B paMKaX MOCTABJICHHON NMPOOIeMBbI
aHaiu3a OOJBIINX TaHHBIX U MOJA0MPacT HEOOXOAMMBINH HHCTpYMeHTapuil (Oubmnorexu Python),
Ymeer: pa3pabaTbiBaTh, pealIn30BbIBATh U BHEAPATH CUCTEMbI «HCKYCCTBEHHOTO MHTEJIEKTay (4at-
0OTHI, rOJIOCOBBIE MTOMOIITHUKH, KyMHBIN IOM»);

Bnaneer: coBpeMEeHHBIME TEXHOJIOTHSAMH OILICHKH PO(ECCHOHATBHO-INYHOCTHBIX Ka4eCTB
roCyJapCTBEHHBIX IPaXKIAHCKHUX CIY)KaIlHX;

COBpPEMEHHbIE TEXHOJIOTHH aHAJM3a JaHHBIX, TOCTPOCHHUS SKCIIEPTHBIX CHCTEM, CHCTEM C
UCIIOJIb30BAHUEM TICEBIOMHTEIICKTYANbHBIX PEIICHUH (4aT-00TOB, TOJIOCOBBIX TIOMOIHUKOB, KyMHOTO
JIOMay). 00JIaYHBIX BBIYMCICHUH; pa3padaThiBaTh U COMPOBOXK/IATH IPHUIIOKCHUS, Pa3BEPTHIBACMBIC B
obnakax

CamocrosrenpHast pabora BrinonzeHo yueGHOe ynpakxHEHHE IO TeMe

Tewmsr:
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(006s13.)

O0yyaroruiics OTBeYaeT Ha BOMIPOCHI MO KOAY

OO0yuaromuicst MOKET OBICTPO U3MEHHTH TAPAMETPHI
MPOBOJIUMOTO HCCIICIOBAHUS

OOyyarommuiics 3HaeT MaTeMaTHYECKUE OCHOBBI IPUMEHSIEMBIX
METO/IOB

OOyuaromuics 3HaeT CUTHATYPBI H 0COOCHHOCTH TIPUMCHEHHS
MeTo10B Oubnuorek Python

Kaxnplii kpurepuit onennBaercs B 0-2 6amna. roro — 10x2=10
GastoB

AHanu3 AMHaAMUKH 00BEKTOB U IPOoLECcCOB. BpeMeHHbIE psiibl
[Ipocreiimme MeToas! TporHo3upoBanus. Jluneinble Mmoaenu
AHcamOneBble MoJeIH. METpUKU KauecTBa.

OO6yuenue 6e3 yuutens. MeTo bl KiIacTepu3aliu

MeTo/1bl HOHMXEHUSI PAa3MEPHOCTU

PexomeHnaTenbHbBIE CHCTEMBI

DaKTOPHBIN aHAIN3

OCHOBBI HEHPOHHBIX CeTeH

Cnabs1ii 1M 1 ero npuMeHeHue

Pacno3naBanue 00pa3oB U TEKCTOB

PesynbTarhl 00ydeHuUs:

3Haer: OpMyIHPYET COBOKYIMHOCTh B3aMMOCBSI3aHHBIX 3a/1a4 B paMKaX MOCTaBICHHOH MpoOIeMbl
aHanu3a OOJBIINX AHHBIX U MMOI0MpacT HEOOXOAMMBIH HHCTpyMeHTapuil (0ubmnorexu Python);
YMeeT: pa3pabarhiBaTh, pealn30BbIBATh U BHEAPATH CHCTEMbI «UCKYCCTBEHHOTO HHTEIUIEKTay (daT-
0OTBI, TOJIOCOBBIE TOMOIIHUKH, «YMHBIN IOM»);

BiiazeeT: COBpeMEHHBIMU TEXHOJIOTHSIMH OLIEHKH MPO(HECCHOHATBHO-THYHOCTHBIX Ka4eCTB
TOCYapCTBEHHBIX TPAKIAHCKHUX CITYXKAIIHX;

COBPEMCHHBIC TEXHOJIOTHHU aHAM3a TaHHBIX, TIOCTPOCHUSI IKCIIEPTHBIX CUCTEM, CUCTEM C
WCIIOJI30BaHUEM TICEBIONHTEIUICKTYAIbHBIX PEIIeHHUH (4aT-00TOB, TOJIOCOBBIX IIOMOLTHUKOB, «YMHOTO
JioMay).

CamocrosrenbHas padoTa (Ha
BEIOOD)

Pazpaborats T3, aJlropuT™ U IPOTOTUII IPpUMEHEeHUs cinadoro MU
JUISL ONTUMU3AIUH OM3HEC-TIponeccoB (4aT-00T, MOJETb YMHOTO
JoMa/o¢uca, ToJIOCOBOTO IIOMOIIIHHKA)

Hroro 4 6amra

Temsl:
Cnabsiit U1 u ero npuMeHeHue

PesynbTarsl 00ydeHuUs:

COBpCMCHHbIe TCXHOJIOTMHU aHaJIn3a JaHHBIX, HOCTpOCHI/lﬂ SKCHCpTHbIX CUCTEM, CUCTEM C
HCTIOJIb30BAHHUEM TICEBIOUHTEIICKTYABHBIX PEHICHHUH (4aT-00TOB, FOJIOCOBBIX MOMOIIHHUKOB, KyMHOTO
JIoMay).

KonrtponsHoe meponpusitue
10 MOJTYJIFO

IIpomesxyTouHbIi KOHTPOIIb
(x0J1-BO 6AJLIOB)

MuHnManbpHOe KoJaudecTBo 0amioB — 20, MakcumanbHoe — 40

IIpomesxyrounas arTecTanus

HpCL[CTaBJ'ICHbI B ¢)OH}1€ OLCHOYHBIX CPCACTB IJId HpOMC)I(yTO'{HOﬁ aTTeCTalyu 110 JUCIHUIIIINHE

Crpannra 9 uz 9




