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1. HEJU OCBOEHUSA JUCHUIIJIMHBI

Lenb ocBoeHust qucuIuinHbl «CHOPTUBHBIA aHAIN3 JTAHHBIX» - O3HAKOMHUTH CTYJEHTOB C
COBpPEMEHHOM mIaTdopMoii 1yist mpoBeneHus copeBHoBanui "Kaggle .com". CTyIeHTHI y3HAIOT, KakK
UCIIOJIb30BaTh PA3IMYHbIE aJTOPUTMbI M METOJbl aHAlIM3a JAHHBIX JUISI PEHICHHS KOHKPETHBIX
NPUKIAIHBIX 3a1ad. Ha mpakTuke paccMaTpuBaroTCs BCE TUIBI 3a/1ay aHAJIM3a JAaHHBIX: aHAIM3
TaOJIMYHBIX JAHHBIX, aHAIM3 BPEMEHHBIX PAIOB, 00pabOTKa €CTECTBEHHOIO f3bIKa, 00paboTka
n300pakeHuii. B Kypce paccMaTprBaloTCsl METOIbI aHAIM3a 0a30BbIX 0O0YUYEHHBIX MOJIeNei, BbIOopa
U TIPOBEPKU HOBBIX BO3MOXKHOCTEH, ONTHUMAJIbHbIE METO/IbI MOUCKA JIYYIIEero ajlropuTMa pereHus

3aga4u.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

Huctunnmna CHOPTUBHBIA aHaMU3 JaHHBIX OTHOCHUTCA K 4YacTH Yy4deOHOro IuiaHa,
dbopMupyeMoil ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHIA.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYUYEHMUS 11O JUCHUIIJIMHE

[Tnanupyemble pe3ynabTaThl OOy4YEeHHs] MO JUCHUIUIMHE, COOTHECEHHBIE C IIAHUPYEMBIMU
pesyabTatamu ocBoeHust OITOIT (koMreTeHIMAMU U UHANKATOPAMH JTOCTHKEHHUST KOMITETCHIIUN )

DopmupyeMbIE
KOMIICTEHIIUHA
(xom, conepkanue
KOMITETEHITHH)

[Tnanupyemele pe3yabTaThl O0YUYCHHUS 110 TUCIUILIUHE, B
COOTBETCTBUU C UHIUKATOPOM JOCTHKEHUSI KOMIETEHIIUN

Nupukatop noCcTHXEHUS
KOMIIETCHIINU
(x00, codeporcanue unouxamopa

Pesynbrarel 00yueHus no
JHCIUIUINHE

HamnmenoBanue
OLIEHOYHOTO CpPEACTBA

[TK-7. Ciocoben
PYKOBOJIUTH
MPOCKTAMU TI0
CO3JIaHHIO,
BHEJIPEHUIO U
HCTIOJIb30BaHHIO
OJIHOH WJIH
HECKOJIbKHX
CKBO3HBIX
r(hPOBBIX
cyOTexHOMOTUiH
HCKYCCTBEHHOI'O
WHTEJIEKTA B
MPUKIIATHBIX
o0JacTsIx

IIK-7.1. 3naTs:

IIK-7.1.1. npuHUUIEI
MOCTPOCHUS CHCTEM
KOMITBIOTEPHOT'O 3PCHUS,
METOJIbI ¥ TIOJIXOIBI K
TUTAHUPOBAHUIO
peau3aiuy IPoeKTOB IO
CO3J/IaHHUIO CUCTEM
HCKYCCTBEHHOTO UHTEJIJICKTA
HA OCHOBE CKBO3HOM
uppoBOH CyOTEXHOJIOTHH
«KommprotepHoe 3peHne»
[IK-7.1.2. npuHUUIBI
MOCTPOCHUS CHCTEM
00pabOTKH €CTECTBEHHOTO
SI3bIKA, METOJIBI U TIOAXOJIBI K
TUIAHUPOBAHUIO U
peau3anuy IpoeKTOB 10
CO3/IaHUIO CUCTEM
HCKYCCTBEHHOTO MHTEJIEKTA
Ha OCHOBE CKBO3HOI
udpoBoit CyOTEXHOIOTHH
«O06paboTKa eCTECTBEHHOIO
SI3BIKAY

3HaeT: MPUHLHUIIBI
MOCTPOCHHUS CHCTEM
00pabOTKH €CTECTBEHHOTO
sI3bIKA, METO/IbI U TIOAXOJIbI
K IJITAHUPOBAHUIO U
peanu3aiuy MpOeKTOB MO
CO3JIAaHHIO CHUCTEM
HCKYCCTBEHHOTO
WHTEJIEKTa HAa OCHOBE
CKBO3HOU 1n(hpoBoit
CcyOTexXHOIOTUH
«O0paboTKa eCTECTBEHHOTO
SI3BIKAY; COBPEMEHHOE
COCTOSTHHE W MEPCIIEKTHUBBI
Pa3BUTHS HOBBIX
HaIpaBIIeHUH, METOJIOB U
TEXHOJIOTHIA B 001aCTH
HCKYCCTBEHHOTO
WHTEJUIEKTa

YMeer: pyKOBOIUTh
MIPOEKTaMH TI0 CO3/IaHUIO,
BHEJPEHUIO U TOJICPIKKE
CUCTEM HMCKYCCTBEHHOTO

BOHpOCI)I JJI
PEUTHHT-KOHTPOJIS,
TECTOBEBIC 3aJJaHHUS,
3aJaHus s
CaMOCTOSTETbHOMN
paboThI, BOMPOCHI
3adeTa




TIK-7.1.3. coBpemeHHOE
COCTOSTHHE U MEPCIIEKTHBBI
Pa3BUTHS HOBBIX
HaIpaBJIeHUH, METOJIOB U
TEXHOJIOTHH B 00JIACTH
HCKYCCTBEHHOTO WHTEIICKTA

I1K-7.2. Y™meTs:
IIK-7.2.1. pykoBOIUTH
MPOEKTaMH 10 CO3JIaHuIO,
BHEJIPEHHUIO U MOJIICPIKKE
CHCTEM MCKYCCTBEHHOTO
MHTEIUIEKTa Ha OCHOBE
CKBO3HOM (P poBOit
CyOTEXHOJIOTUN
«KomneroTepHoE 3peHHe»
IIK-7.2.2. pykoBOAUTH
MPOEKTaMH 110 CO3AaHUIO,
BHEJIPEHUIO U MOJJIEPIKKE
CHCTEM HCKYCCTBEHHOTO
MHTEIJUIEKTa Ha OCHOBE
CKBO3HOH nu¢poBoit
cyotexnonorun «O0paboTKa
€CTECTBEHHOTO SI3bIKa»

[1IK-7.3. UMeTh HaBBIKH:
IIK-7.3.1. npoBeaeHus
aHaJ3a HOBBIX
HanpaBJI€HUN, METOJOB U
TEXHOJIOTH B 001aCTH
HCKYCCTBEHHOTO WHTEJJICKTA
W ompejieNicHus Hauboree
MEPCIIEKTUBHBIX JJIs
Pa3IMYHBIX 00JIaCTeH
MPUMEHEHUS

WHTEJIEKTa HAa OCHOBE
CKBO3HOU 1 (ppoBOit
CyOTEeXHOIIOTHH
«O06paboTKa eCTECTBEHHOTO
SI3BIKAY

HNmeet HaBBIKU;
MIPOBEICHUS aHAJIU3a HOBBIX
HanpaBjeHUN, METOJIOB U
TEXHOJIOTHHA B 00J1aCTH
HUCKYCCTBEHHOI'O
HWHTEJUICKTA U OMpeIeTICHUs
HanboJee MePCIeKTUBHBIX
JUTSL pa3JIMYHBIX 00JIacTei
MIPUMEHCHUS




4. OBPBEM U CTPYKTYPA JUCHUITVIMHBI

TpymoeMKOCTh TUCIMITIMHBI COCTABIISET 3 3aUeTHBIX eauHuUIb], 108 yacos

TemaTn4yeckui mjiaH

¢hopma o0yueHnusi — ouHast

/11

Hanmenosaune tem n/uinn
pa3aeiioB/TeM JUCLMILINHBI

Cemectp

Henens cemectpa

KonTakTHas padota
oOyJaromuxcs
C MeJIarOrHYeCKIM
pabOTHUKOM

Jlexmun

[pakTruveckue 3aHATUSL
JlabopartopHsie pabOTHI
6 (hopme npakmuueckou

n0020MOoBKU

CaMocrosTenpHas

pabora

Dopmsbl
TEKYILETro
KOHTPOJIA

YCIIEBAEMOCTH,
dhopma
IIPOMEKYTOUHOMN
aTTecTaluu
(no cemecmpam)

O030p HHCTPYMEHTOB,
MPUMCHACMBIX JIS aHaJIn3a
JAHHBIX W MAITUHHOTO O0YYCHUSI.
00630p 6ubmoTexk Numpy
Pabdora ¢ Oubmmotekorr Pandas
(Matplotlib, seaborn)

Moienu MalIMHHOTO 00yYEHUS
JUISL peUIeHUs 3324
KJIACCU(UKAIIH

Mogenu MamuHHOTO 00y4eHHs
JUISL peLICHUs 3a]a4 Perpeccuu
MeTpuku KauecTBa IPH PELLICHUN
3a7a4 KinaccupUKaluy 1
perpeccuu

[IpenBapurensHast 00paboTKa
JAHHBIX TIPH PELICHUH 3a1a4
aHaJIM3a JaHHBIX
IIpeobpa3oBanue u co3naHue
HOBBIX TIPU3HAKOB JJISl pEIICHHS
3a]a4y aHaIM3a JaHHBIX

3-4

MeToap! BbI0OOpa JTyUIINX
MIPU3HAKOB JUIA PELICHUs 3a1a4
KJaccu(pUKAIMH U PETPecCHr
Mertoabl BEIOOpa TyUIIHX
MOJIEJIEW U aNTOPUTMOB JISI
pelIeHHs IOCTABJICHHBIX 3a1a4
aHaM3a JaHHBIX

Mertoapt nondopa runep
MapaMeTpoB MOENE MAIIMHHOTO
o0yueHus u IIOCTPOEHUS
KOHBEWEpOB aBTOMAaTH3ALUH
peleHus 3a1a4 aHalu3a JaHHbIX

5-6

Peittunr-
KOHTpoub Nel

Pabora ¢ BpeMeHHBIMU pAIaMHI

7-8




5 3amaun oOydeHHs O€3 YIUTEIS:
MOHWKEHUE Pa3MEPHOCTH

3amaun oOydeHHs O€3 YUIUTEIS: 3 9-
KJIacTepu3alus 10
3agaun oOyyeHusi 0e3 yUHTEIS:
MOMCK aHOMAaJIM1

6 O6paboTKa eCTECTBEHHOTO SI3BIKA:
peaBapuTesbHas 00paboTKa
O6paboTKa eCTECTBEHHOTO SI3BIKA: 11-
BEKTOPHBIE MOJICITU 3 12 2 2 1 8
O0paboTKa €CTECTBEHHOTO SI3bIKA:
THTIBI PEIIAeMbIX 33124

Peiitunr-
KOHTpOJIb Ne2

7 Bgenenue B HEUPOHHBIE CETH
Heitponnsie cetu s pelieHus
3a/1a4 perpeccuu

Heitponnsie cetu s pelieHus
3a/1a4 KiaccuuKarimm 13-
HelipoHHbIE CeTH s peuleHds | 3 14 2 2 1 8
3aja4 00paboTKu N300pakeHuit
Heliponnsle cetw uisl peLIEHMs
3aa4 00pabOTKH W300PAKEHUIA:
COBPEMEHHBIC aPXUTEKTYPbI

8 Heiiponnsle cetu 111 pelieHus
3aj1a4 00pabOTKH E€CTECTBEHHOTO
SA3bIKa

Heliponnsle cetw [yl pellieHHs | 3 15- 2 2 1 8
3aa4 00pabOTKH €CTECTBEHHOTO 16
SI3BIKA! COBpPEMEHHbBIE
APXHUTEKTYPbI

9 Heiiponnsle cetu st pelieHUs .
17- Peittunr-

3aja4d MpejcKa3aHus BPEMEHHBIX | 3 2 2 1 8
PATIOB 18 KOHTpOJIb Ne3

Bcero 3a 3 cemecrp: 18 18 72 3auer

Hamune B muctmummuae KIT/KP

Hroro no nucuumuinHe 18 18 72 3auer

Conepﬂcaﬂue JEeKIMOHHBIX 3aHATHI M0 ANMCHUILIHHE

1. O0630p UHCTPYMEHTOB MTPUMEHSEMBIX JIJISl aHATN3a JAHHBIX U MAITUHHOTO 00Yy4YeHUS
3HaKOMCTBO ¢ HHCTpyMeHTamu: jupyter notebook, google colaboratory, kaggle kernel.
bazoBsIii GpyHKIIMOHAT U TpreMbl paboThl. OcHOBHBIE MOHATHs Data Science u Machine Learning

0630p 6ubaMOoTEKH NUumpy
[Ipumenenne OMONMMOTEKH numpy A ONEpalys HaJ TEH30paMU M pelleHHs 3a1ad

JUHENHON anreOphl U TeHepali TEH30POB Pa3IMYHON pa3MepHOCTH M0 3aJaHHBIM IIpaBHIaM

Pabota c oubnmorexoit Pandas (Matplotlib, seaborn)




bubnmuorexka myis paboThl ¢ TaOMWYHBIMH JAaHHBIMH pandas: yTeHHWe W 3amuch (aios,
METO/BI MPOCMOTPA JIaHHBIX, MHIEKCAIHS, CPE3bl, PUIBTPAIUs, arperays U COPTUPOBKA JaHHBIX,
BU3YyaJIM3aIisl ITaHHBIX, pa3BeIbIBATCIIbHBINA aHAIN3 JTaHHBIX, 0a30BhIC CTATHCTUKHU.

2. Moaenu MalimHHOTO O0YYEeHHUs ISl pelIeHus 3a/1a4 KiiaccuuKaiuu

[TocranoBka 3a1aun kiaccuukanyuy. Vizydenue alnropuTMoB KI1acCU(PUKAIMHA B MAITHTHHOM
00y4eHHUU: TIOTUCTHUYECKAs Perpeccusi, MalllMHbl OIOPHBIX BEKTOPOB, HauBHEIH baiiec, K Ommkanmmx
cocelieil, IepeBbs pelICHH, aHCaMOJIEBbIC MOICTTU

Mojenu MalmHHOTO 00Y4eHUSs 7S peIIeHHs 3a/1a4 PErPeCcCHH

ITocranoBka 3a1aun perpeccuu. MizydyeHue ailropuTMOB PErpecCUU B MAIIMHHOM OOyYEHUH:
JMHEWHas] perpeccusi, MalliHbl OMOPHBIX BEKTOpOB, K Ommkalmmx cocenei, AepeBbsl pelICHHI,
aHcaMmOuieBble MoJienu. Perynspusanus Mojeneil MalmMHHOro 00y4eHus

MeTtpuku KauecTBa IIpH PELICHUHU 3ajiay KIACCU(PHUKALIMU U PErPECCUU

N3yyenne MeTpUK KadyecTBa MOJEIEM MalIMHHOrO OOy4eHMs Uil KiacCU(UKALUU U
perpeccun. PaccMOTpeHue CUIIBHBIX M CI1a0bIX CTOPOH Pa3IMUYHBIX METPUK Ul Pa3IUyYHBIX 3a/1ad.
IIpuMeHeHne N3y4eHHbBIX METPUK

[IpenBapuTensHas 00paboTKa TaHHBIX MTPU PEUICHUH 33734 aHAIHU3a TaHHBIX
Mertoabl mpeaBapuTebHOM 00paOOTKHU: 3alOJIHEHUE IPOIYCKOB B JAaHHBIX, 00paboTkKa
BbIOPOCOB B JJAHHBIX.

[IpeoOpa3oBanue u co31aHNE HOBBIX MPU3HAKOB IS PELICHUS 33Ja4 aHaJIi3a JTaHHBIX

V3MeHeHMe HenpephIBHBIX TUIIOB JaHHBIX: JIOrapu(MupoBaHHUe, IOCTPOCHUE ITOJIMHOMOB,
JUCKpPETU3alMsl JAHHBIX, CTaHAApTH3alus M HOpMalM3alus JaHHbIX. Pas3inuHble MeTOAbI
npeoOpa3oBaHue KaTeropHaabHbIX JaHHBIX.

3. Meronsl BBIOOpa JIyYIIMX MPH3HAKOB JUISI PEIICHUs 3aaad KiacCU(UKAIUH |
perpeccuun

Metoabl 0oTOOpa Jy4IIUX JUIsl PEIICHUS TOCTABICHHOW 3aJauyd TPU3HAKOB B 3ajlavyax
KJaccu(UKAIMH M PErpecCHr: Ha OCHOBE CTATHCTHYECKUX IOAXO0J0B M METOJOB MAITHHHOIO
o0Oy4eHus

MeTtoasl BeIOOpa NMydIIMX MOJENEd M alrOPUTMOB JJSl PEIIeHHs MOCTABJICHHBIX 3a7ad
aHaJn3a JaHHBIX

[Ipuembl oTOOpa Jy4ymIMX MoOJENeH IS pelIeHUs MOCTaBIEHHBIX 3ajad. PasnuuyHbie
METOIMKHU pa30ueHus BHIOOPOK JyTsi 6osee cTabUIbHON U MPaBA0NIOA00HOM OLIEHKH

Meroasl mogbopa rurep MmapaMeTpoB MOEIEH MAITUHHOTO OOYYEHUS U TMOCTPOCHUS
KOHBEMepoB aBTOMAaTH3alMM PELICHNs 3ajay aHajIu3a JaHHbIX

WNHcTpyMeHTBI MOCTPOEHUSI KOHBEWEpOB OOPAaOOTKM JAaHHBIX B MAIIMHHOM OOYYEeHMH.
MeTtoabl U MHCTPYMEHTHI aBTOMAaTHYECKOTo MoA0Opa TUIEp MapamMeTpoB MoOJeNeil MaIlWHHOTO
o0ydeHus, a TaKkKe 1moadopa caMux MoOJIee U METOI0B MpeBapUTeIbHON 00paboTKH

4. Pabota ¢ BpeMeHHBIMU psAaMH

[ToHsATHE BPEMEHHOTO psZla U €70 COCTABIAIOIIME MIEMEHTBL. METOIbI IPOTHO3UPOBAHUS HA
OCHOBE YKOHOMETPHYECKHX IMOAXOAOB. METObl MPOrHO3UPOBAHUS HA OCHOBE PETPECCHOHHOTO
NOJAX0/a M MojeNell MalmMHHOTO oO0ydeHus. ['eHepanus HOBBIX BPEMEHHBIX MPU3HAKOB IS
BPEMEHHOTI'O psja.



5. 3agaum oOyueHus 0e3 yuuTens: HOHWKEHUE Pa3MEPHOCTH
OO630p 3amau oOydeHust Oe3 yduTenss M HMX HPUMEHHMOCTh Ha HpakTHKe. MeToJsl
MOHMKEHUS PAa3MEPHOCTH U MX MPAKTHUECKUE TPHIIOKECHHS

3anaun oOy4yeHus 0e3 yuuTess: KiaacTepu3amus

O030p METOJI0B KJIACTEPHU3AIUU U UX CPABHHUTEIILHBIC XapaKTEPUCTHKH. METOIbl OLCHKH
ONITUMAJIBHOTO YKcia KiacTepoB. Kiactepusanus uist cerMeHTanuu u ananusa. Kinacrepusanus, Kak
METO]T CyKaThsl MH(DOPMALIUHU U CHUYKEHHSI PAa3MEPHOCTH.

3amaun 00yueHus 0€3 yUUTEIs: TOUCK aHOMAJIUH
TlocTaHoBKa 3a71aui NOMCKA aHOMAJIUN U BBISIBJICHUS HOBU3HBI. METO/IBI TOMCKA aHOMaIUN
Ha OCHOBE ITOJIX0/I0OB MAIITMHHOTO OOy4CHHS.

6. O06paboTKka ecTeCTBEHHOTO S3bIKA: MpeBapuTeIbHas 00paboTKa
3HaKOMCTBO C 3agadaMd OOpa0OTKM €CTECTBEHHOTO s3bIKa.. MeTonbl NEepBUYHON
npeBapUTeIbHOW 00pa0OTKU TEKCTOB: OYMCTKA, TOKCHU3AIIHS, JIEMMATH3AIIHsI, CTEMMUHT.

O06paboTKa eCTECTBEHHOI'O SI3bIKa: BEKTOPHbIE MOJIENIN

[IpeoOpa3oBaHue TEKCTa B BEKTOPHOE MPOCTPAHCTBO. CTATUCTHYECKUE METOIBI IIOCTPOCHUS
BEKTOpHBIX Mozeneil: memok cioB, OHE, tf-idf. Temaruueckoe MmonenupoBaHHe: JATEHTHOE
pasmenienue Jupuxiue (LDA), narentHslil cemantuueckuii ananus (LSA). HelipoceTeBbie moaenu:
word2vec, fastText, GloVe.

O06paboTka ecCTECTBEHHOIO S3bIKA: TUIIBI PEIIaeMbIX 33124
PaccmoTpenue criektpa 3agay 00pabOTKH €CTECTBEHHOTO S3bIKA: MOJCIMPOBAHUE S3bIKA,
KJ1accu(UKalus, TOUCK UIMEHOBaHHBIX CYIIHOCTEH, CyMMapu3alus, TeHeparus.

7.  BBeneHue B HEHPOHHBIE CETU
ba3oBble mOHATUS HEHUPOHHBIX ceTel: HEMpoH, oOyueHue HeilpoHa, HEHpOHHas CETb,
oOyueHHne HelpoHHOH ceTH. DYyHKIMH OTEPh U METPUKHU KauecTBa.

Heliponnsle cetu [uid pelieHus 3a1a4 perpeccuun

[Ipumenenue HEHpOHHBIX ceTel I perieHus 3anau perpeccuu. Creuupuueckue s
perpeccur (pyHKIMM aKTUBAIlMM HEHMPOHOB M METPUKHM KayecTBa. MeTOnbl MpeaBapUTEIIbHON
00pabOTKHU JaHHBIX.

HetiponHsle ceT 1 petieHus 3a1a4 Kiaccupukaum

[TpumeHeHre HEHPOHHBIX ceTel I pelIeHus 3a1a4 kinaccupukanuu. Crnenndudeckue Jist
KJIacCUM (PYHKIMM AaKTHBAallMM HEWPOHOB W METPUKH KadecTBa. MeToapl IpeaBapuTEIbHON
00pabOTKH JaHHBIX.

HeiiponHnsle cetu /Ui pelieHus 3a1ad 00paboTKu U300paxeHnit
3HaKOMCTBO € 3ajadyamMu 0O0pabOTKu u300pakeHHil. M3yueHHe CBEpTOUHBIX HEWPOHHBIX
cereid. [TonsiTue siapa, CBEpTKH U MOJABBIOOPKH.

Heiiponnsle cetu ans pemieHus 3anad  oOpabOTKM HM300paKeHMH: COBpEMEHHBIE
apXUTEKTYPHI

W3ydeHnne COBpEeMEHHBIX apXUTEKTyp HEHPOHHBIX CEeTeH Ui pelieHus 3ajgady oOopaboTKH
uzobpakenuii: VGG-16, VGG-19, ResNet, Inception, Xception, DenseNet, MobileNet, EfficientNet.

8. Hetiponnsie cetu /ytst penieHus 3a1a4 00pabOTKU €CTECTBEHHOTO SI3bIKa



ApPXUTEKTYpbl HEHPOHHBIX CETEH IJIsl peuieHus 3a1ad 00paOOTKH €CTECTBEHHOTO S3bIKA:
OJIHOMEpPHBIE CBEPTOYHBIE CETH, PEKYPPEHTHBIE HEHPOHHBIE CETH.

Hefiponnbie cetu s penieHus 3aiad oOpabOTKU €CTECTBEHHOTO SI3bIKA: COBPEMEHHBIE
APXUTEKTYPHI

O0630p coBpeMeHHBIX MOIU(DUKAIMIA HEHPOHHBIX CETEH IS pelieHHs 3aaad 00paboTKU
€CTECTBEHHOTO sI3bIKa: TpaHchopMephl, MexaHnu3M BHUMaHus, BERT

9.  HeiipoHHble ceTu AJis pelIeHus 3a/1ay MpeJICKa3aHusl BPEMEHHbIX PSIIOB

IIpuMeHeHHEe HEHWpPOHHBIX CETEW Ul PELICHUs 3aJadd IIPOTHO3UPOBAHUS BPEMEHHBIX
PAIOB: OAHOMEPHBIE CBEPTOYHBIE HEMPOHHBIE CETH, PEKYPPEHTHBIE HElipoHHBbIE ceTh. WaveNet s
IIPOTHO3UPOBAHNE BPEMEHHOI'O psija

Coz[epmanne .J'Iaﬁ()paTOPHLIX 3aHSTHH 10 JUCUHUILIAHE

1. 0O0630p HTHCTPYMEHTOB, UCIIOJIb3YEMBIX JJIs aHAJIN3a JAHHBIX U MAIIMHHOTO 00y4eHusl.
0630p 6ubanorekn Numpy. Pabora ¢ 6bubnuorekoit Pandas (matplotlib, seaborn)

2. Moieny MamMHHOTO 00YYEHUS /IS peIIeHus 3a/1a4 Kilaccu(uKaum

3. Mogenu MalmmHHOTO 00y4YeHHUS ISl PEIICHUS 3a/1a4 PErPeCcCHH

4. MeTpuku KauecTBa IpU PEILICHUH 3a]]a4 KJIAaCCU(PUKALUU U PErpPecCUu

5. [IpenBaputenbHas o0paboTKa MAaHHBIX MPH pEIICHWU 3a7ad aHalIu3a JaHHBIX.
[IpeoOpa3oBanue U CO31aHNE HOBBIX MTPU3HAKOB /ISl PEIICHUS 3a/1a4 aHAIN3a JAHHBIX

6. MeTtoapl BeIOOpa IydlIMX NPU3HAKOB Ui pELICHHS 3a1ad KilacCUpUKalUU U
perpeccuun

7. MeTop1 mog0Opa rurnep napaMeTpoB MoJIee MAITUHHOTO O0YYEHHS U TOCTPOCHU S
KOHBEHEepOB aBTOMATH3AIMH PEIICHUS 3a/1a4d aHaIn3a JaHHBIX

8. PaboTa ¢ BpeMEeHHBIMH psiIaMU

9. 3amaun oO0yueHHs 0€3 YUYUTelNs: MOHWKCHHE Pa3MEpHOCTH. 3amaun oOydeHus Oe3
YUUTENS: TIOUCK aHOMAaIUui

10. O0paboTka eCTECTBEHHOTO SI3bIKA: MPEABapUTEIbHAS 00padoTKa

11. O0paboTka eCTECTBEHHOTO S3bIKa: BEKTOPHBIE MOIETH

12. Beenenue B HelipoHHbIE ceTH. HelipoHHBIE CEeTH 1S pelIeHus 3aa4 perpecCuu

13. HeiipoHHble ceTu 1151 pelieHus 3a1a4 KiacCupuKanum

14. Hetiponnsble cetu ans pemeHus 3agad o0pabOTKU N300pakeHui

15. Heiiponnble cetu ans pemieHust 3aaady oOpabOTKU HM300paKeHHUH: COBpEMEHHBIE
APXUTEKTYPHI

16. HeiipoHHble ceTu A5 pelieHus 3a1a4 00paboTKH eCTECTBEHHOTO s3bIKa

17. Heliponnble cetu ans  peuieHust 3aaad  oOpaOOTKM  €CTECTBEHHOTO  sI3bIKa:
COBpPEMEHHBIE apXUTEKTYPBI

18. Heiiponnsle ceTn Ui pemieHns 3aad NpeIcKa3aHnus BpeMEHHBIX PSI0B

5. OHEHOYHBIE CPEJACTBA JISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAIIMHA IO UTOT'AM OCBOEHUA JUCIHUATNIITAHBI
1 YYEBHO-METOJINYECKOE OBECIIEYEHHUE CAMOCTOSTEJIBHOM PABOTHI
CTYIAEHTOB

5.1. Tekyluii KOHTPOJIb yCIIEBAEMOCTH

PeiiTuHr-konTpoab Nel

1. O0630p HHCTPYMEHTOB, IPUMEHSEMBIX ISl aHAIM3a JAHHBIX U MAITUHHOTO O0yUYeHHUsI.
2. 00630p 6ubmMoTeKM Numpy

3. Pa6ora ¢ 6ubnmorekoit Pandas (Matplotlib, seaborn)



4, Mopenu MalmuHHOTO 00yYeHUS ISl peIIeHuUs 3a/1a4 KiIacCu(UKaIuu

o. Mojenu MalmmHHOTO O0YYeHUs 7S pEIeHUs 3a/1a4 PErpecCHu

6. MeTpuKH KadyecTBa IPH PEIICHUH 3aa4 KJIACCH(PUKAIIUN U PErPECCUU

1. [IpenBaputenbHas 06paboTKa JaHHBIX IPU PEIICHUH 3a/1a4 aHAJIN3a JAHHBIX

8. [TpeoOpa3zoBaHye U CO3/IaHNE HOBBIX MPU3HAKOB JIJIsl PEIICHUS 3a/1a4 aHAIM3a JAHHBIX

9. Metoapl BbIOOpa JTy4IIUX NPU3HAKOB MJIS pelIeHHs 3afad KiaccuuKamud u
perpeccuu

10. MeToap! BEIOOpa JIydIIHX MOJIENIEH U aJTOPUTMOB IS pEIICHUS TOCTaBICHHBIX 3a1a4
aHaJgM3a JaHHBIX

11. Mertoap! mogbopa runep napameTpoB MoOJIeNIei MAITMHHOTO O0YYEHHUs ¥ IOCTPOCHUS

KOHBCﬁCpOB aBTOMaTHU3allu1 pEIICHUSA 3aJa4 aHaJIM3a JaHHBIX

PedTMHI-KOHTPOJIbL N2

Pabota c BpeMeHHBIMU psiiaMU

3agaun o0ydeHus 0e3 yunuTens: MOHKEHUE Pa3MEPHOCTH
3anaun 00ydeHHs 0€3 yUUuTeNsl: KiIacTepu3aIus

3agaun o0ydeHus 0e3 yUnuTens: MOMCK aHOMAaJIHA

O06paboTKa ecTeCTBEHHOTO S3bIKA: MPEABAPUTEIbHAS 00pabOTKa
O0paboTKa eCTEeCTBEHHOTO S3bIKA: BEKTOPHBIC MOJIEIIN
O06paboTKa eCTeCTBEHHOTO S3bIKA: THUITBI PEIIAeMBbIX 3a71a4

NoookrwnpE

PeliTuHr-kouTpoab Ne3

1. BBenenue B HelipoHHBIE CETH

2. Heitponnsie ceTu aJisi pelieHus 3aaaq perpeccuu

3. HeiiponHble ceTu a5 pelieHus 3a1a4 KiacCupuKanum

4. Heiiponnsle cetn /i penieHus 3a1ad 00padoTKH H300paKeHUH

S. Heiiponnble cetu ais pemeHus 3agady oOpaOOTKM H300pa)KeHUN: COBpEMEHHBIE
apXUTEKTYPHI

6. HeiiponHsble ceTu 115 pelieHus 3a1a4 00paboTKH eCTECTBEHHOTO s3bIKa

7. Heiiponnble cetm mansi pemeHUs 3amad  OOpaOOTKM €CTECTBEHHOTO  SI3bIKA:
COBPEMEHHBIE apXUTEKTYPBI

8. HeliponHsbie cetn [u1s peleHus 3aaa4 NpeAcKa3aHusl BPEMEHHBIX PsI0B

5.2. HpOMe)KyTO'—IHaﬂ aTrrecranus 110 u”ToraM OCBOCHUA AUCIUITIHNHBI (3aqem

Crnmcok nmpuMepHbIX BONMPOCOB 1Jis1 3ayeTa:

1. HazoBure KiroueBble THUMNBI JaHHBIX, KOTOpble MOryT OBITh B 3ajayax
MHTEJJIEKTYyaJIbHOTO aHaJIn3a JaHHbIX.

2. HazoBure 3aaun, KOTOpbIE MOTYT peIIaThCsl MPU O0ydeHHE MOjeNeld MAalIMHHOTO
oOyueHus ¢ yuuteneM. [IpuBenure npumMepsl Takux 3a1ad.

3. HazoBuTe OCHOBHBIE ATAlbl PEUICHMS 33/1a4U MHTEIUIEKTYaIbHOIO aHAJIN3a JAaHHBIX.

4. Onummre, Kakylo NpeaBapUTeIbHYI0 00pabOTKyY U MOJTOTOBKY JaHHBIX HEOOXO0IUMO
IIPOBECTU IpU paboTe ¢ 3a7ayaMH Ha H300PaKEHHUSX.

S. Kakue nHCTpYMEHTHI U MOJIEH MOAXOAST Ul paboThl ¢ M300pakeHUAMU?

6. OnwumuTe, KaKyro MpeaBapuTesIbHy0 00padoTKy U MOATOTOBKY JaHHBIX HEOOXO0AUMO
MIPOBECTHU IpU paboTe ¢ 3aJauaMy Ha TEKCTOBBIX JaHHBIX.

7. Kakne MHCTpYMEHTBI U MOJIENIN MOAXOIAT sl pabOThI ¢ TEKCTOBBIMU JaHHBIMU?

8. OmmmmTe, Kakyr TpeABapUTEIbHYI0 00pabOTKYy W TOATOTOBKY MAHHBIX HEOOXOIMMO
MIPOBECTU NpHU paboTe ¢ 3a7jauaMH Ha TAOIUYHBIX JAHHBIX.
9. Kakuie ”HCTpYMEHTHI B MOJIEJIH TIOJIXO/AT /ISl pabOTHI ¢ TAOJMYHBIMU TaHHBIMU?



10. Yto u3 cebs mpeaCcTaBIsIOT BPEMEHHBIE PSI/IBl U B Y€M OCOOCHHOCTH Pa0OTHI C 3a/1auaMu
Ha TIpeJICKa3aHne BPEMEHHBIX PSI0B?

11. Kakuwe wMojend MAIIMHHOTO OOYy4YeHUs MPUMEHSIOTCS U1 pelleHdus 3aJad  Ha
IIpe/ICKa3aHUe BPEMEHHBIX PsIIOB?

12. Yto Takoe BEKTOpHOE MpEACTaBICHHE TeKcTa? 3aueM OoHO HYxkHO? Kakue BEeKTOpHBIC
MO/IENH BBl 3HaeTe?

13. HazoBuTe moaxo/pl kK 00paboTKe MpOIyCKOB B JaHHBIX. Kakue MeTONMKH 3amoHEHUS
MPOITYCKOB BbI 3HaeTe? Kakue y HUX 0COOCHHOCTH

14. Yto takoe HOpMallM3alus U WIKATUpOBaHUe JaHHBIX? [l 4ero oHM HY>KHBI B 3a/1a4am
aHaJIM3a JaHHBIX?

15. Kakue noaxo/ipl K KOAMPOBAHUIO KaTErOpUaIbHbIX ITPU3HAKOB Bbl 3Haere? [IpuBenure
MIPUMEPHI, KOT/1a TPUEMIIEMO UCIIOIB30BaTh KAXKIBIH U3 MOIXOI0B.

16. Kakue npusHaku ajisi 00y4eHre MOeNId MalInHHOTO O0Y4YeHHsT MOKHO M3BJI€Yb U3 TUIIOB
TaHHBIX «timestampy» u «datetime»?

17. Kakue npu3HaKd MOXHO H3BJIEYb U3 BPEMEHHOTO psila, YTOOBI IMOJYYUTh BO3MOXKHOCTh
PENINTh 33/1a4y BPEMEHHOTO PsiJia TIOCPEICTBOM JIMHEHHOW MOJIeH?

18. HazoBute MeTonapl yBenuueHHUs OOydaromield BHIOOPKH B ClIy4yae pELICHUS 3aJadu
aHaJIM3a JaHHBIX HA M300paKEHUSIX.

19. OnummTe KitOUeBble METPHUKHU KayecTBa MOJENIeH MAalIMHHOTO OOY4eHHUs MPH PElIeHUN
3amaun Kiaccupukamuu. Kakue u3 HUX He YyBCTBUTEIbHBIC K HECOATAaHCHPOBAHHBIM JIAHHBIM?

20. OnummTe KII0YEBble METPUKU KauecTBa MOJIENEeH MAalIMHHOTO OOYy4eHHUs MPH pelIeHUN
3aJla4d PErpecCcuu

21. OnumuTe npoiecc BbIOOpa MPU3HAKOB, KOTOPBIE MOJIOKUTEIHHO BIUSIOT Ha KaYECTBO
WUTOTOBOM MOJICTTH MAITUHHOTO OOYUCHHSI.

22. ]lns yero Hy»Ha OIIEHKa KadecTBa mojenu. Kakue moaxolbl K MpPOBEpKE KadyecTBa
Mojienielt Bol 3HaeTe? HazoBuTe MpemMyIecTBa U HEAOCTATKA OCHOBHBIX ITOIAXO/IOB.

23. HazoBuTe TUNBI aHCaMOJIEBBIX MOJIETIC MAIIMHHOTO O0YYEeHHUS.

24. Pacckaxute ocobeHHOCTH paboThI ¢ ppelimBopkom XGBoost

25. Pacckaxute ocodeHHOCTH paboThI ¢ ppeiimBopkom LightGBM

26. Pacckaxute ocobeHHOCTH paboThI ¢ pperimBopkom CatBoost

27. Onumure ycTpoicTBO BPEMEHHOTO PAJa.

28. Kakue MHCTPYMEHTBI JJIsl IPOTHO3MPOBAHMUS BPEMEHHOTO psifia BBl 3HaeTe?

29. OnumuTe Npolecc npeiBapuTeIbHON 00paboTKH TEKCTOBOM HH(pOpPMAIIHH.

30. PacckaxwuTe uro Takoe tf-idf.

31. Onummre ycTpolCTBO UCKYCCTBEHHOIO HEMpPOHA

32. Onummre npouecc 00y4eHUs] HCKyCCTBEHHOTO HEUpOHA

33. Onumute GyHKIMM aKTUBAIMM, KOTOpbIe BbI 3HaeTe. [IpoBeante ux
CpPaBHUTEIBHBIN aHAIIN3

34. Onummre ycTpolCTBO MOTHOCBSI3HOU HEHPOHHOU CETH.

35. Kakwue 3amaun MoxeT pemiars HelipoHHas ceTb? Kak u3MeHseTcst BBIXOJHOU CI0U U
(yHKIMS aKTUBAIMK Ha BBIXOJHOM CJIO€ B 3aBUCHMOCTH OT pelIaeMoi 3ajauu?

36. Onummre npouecc 00yueHus: HelpoHHo# cetu. Ha uem ocHOBaH MeTo 00paTHOTO
pacrpocTpaHeHHsI OIUOKH?

37. Pacckaxute npo METPUKM Ka4yeCcTBA HEUPOHHBIX CETEH JJI PEUICHUS PA3ITUYHBIX
3ana4. [IpoBenuTe cpaBHUTENBHBIN aHATIN3

38. Pacckaxute npo QpyHKINN NOTEPh HEMPOHHBIX CETEH ISl PELICHHS pa3TUYHbIX
3ana4. [IpoBenuTe cpaBHUTENBHBIN aHATIN3

39. Yro Takoe nepeoOydeHre HepoHHOM ceTn? Kakue MeTo 11 00phOBI €
nepeoOyueHreM Bbl 3HaeTe? Kak MOKHO BBISIBUTH (DakT nepeoOyueHus?

40. Kaxkue runep mapamerpsl HepoHHOM ceTu BbI 3HaeTe? Ha uto onn Bimsitor? Kak

MIPOUCXOIUT MPOIIeCC oI00pa TUTep napameTpoB?



4]. Yrto Takoe rpagueHTHbIN cmyck? ONUIMTEe Kak paboTaeT rpalueHTHBIN CITyCK U
CTOXaCTUYECKUM I'PaIMCHTHBIN CITyCK.

42. OnumuTe HeoOX0AMMbIe CBOMCTBA (PYHKITUH OMMUOOK, JJISI KOTOPBIX MOYKHO
MIPUMEHHUTD TPATUCHTHBIN CITYCK.

43. Kakune moaudukanuu rpaineHTHOro ciycka Bol 3Haete? [IpoBeaute
CpaBHUTENbHBIN aHaIN3 MOAU(UKALNI TPaTUSHTHOTO CITyCKa

44, Onummre HeAOCTATKAMU MOTHOCBSI3HBIX HEMPOHHBIX CETEH NS peleHus 3a1a4
00paboTKN N300pAKEHUH.

45, OnummuTe yCTpOorCTBO CBEPTOYHON HEHPOHHOM CETH.

46. Onwumute npUHIUN paboThl CBEPTOUYHOTO CIIOSI.

47. Jlns1 9ero HyXHBI siipa B cBepTodHOM cioe? Kak onn moxOuparorcs?

48. Kak npoucxoaut nporecc rnepeHoca o0yueHusi B CBEpTOUHBIX HEHPOHHBIX CETAX?

49. Kakue coBpeMeHHbIE apXUTEKTYPbl HEHPOHHBIX CETEH Ui pellieHus 3a1au
00paboTku n300paxenuii Bel 3HaeTe? [IpoBeanTe KpaTkuil CpaBHUTEIBHBIN aHAIN3.

50. OnumyTe TpUHIMI paboThl HEUPOHHOM CETH ¢ apXUTEeKTypoil ResNet

ol. Onwumute npuHIUI paboThl HEHPOHHOM CETH ¢ apXUTEKTYpoil Inception

52. Onummre npuHLIUI PabOTHl HEMPOHHOMN CETH ¢ apXUTEKTypoit Xception

53. OnuumTe MpUHIMI pabOThl HEHPOHHOU ceTH ¢ apxuTekTypoit VGG-16/19

54. Onummre npuHIUI PaboThl PeKYPPEHTHBIX HEHpOoHHBIX ceTeil? Kakue 3amaun oHu
peraroT?

55. Onummmre npunnun padotsl LSTM 6110ka B HEHpOHHOM ceTu.

56. Onumute npuHin padotsl GRU 6510ka B HEMPOHHOM CEeTH.

57. Onummre npuHLIUI PabOThHI ABYHAIIPABICHHBIX PEKYPPEHTHBIX HEHPOHHBIX CETEH.
JlJ1st 9ero OHU MPUMEHSIOTCS?

58. Kakue 3aiauu pemaroT HEMpOHHBIE CETH MPU PabOTe C H300paKEHUSIMH?

59. Kakwue 3a1auu pemaroT HeUPOHHBIE CeTH TIPH paboTe ¢ TEKCTOBOM MH(MOpManuei?

60. Kakue BekTOpHBIE MOJIeIN TEKCTOB BbI 3HaeTe? [IpoBenuTe UX CpaBHUTEIBHBIN
aHaIMn3

61. Yro takoe word2vec? OnuiuTe nporiecc ero o0y4eHus u 0COOEHHOCTH
MIPUMCHCHHSI.

5.3. CamocTosiTe/IbHASI padoTa 00y4aroIerocs

CamocrosiTenpHass paboTa OOydYarOIMIMXCS 3aKIIOYAETCSl B CAMOCTOSITEIbHOM HW3Y4Y€HUU
OT/ENbHBIX TeM, MPAKTHUECKON pealln3alluy 3aJaHUi KOHTPOJIbHBIX U CaMOCTOSITENbHBIX pabOT MO
5TUM TeMaM. KOHTpOJb BBINIOJHEHUS CAMOCTOSTENHHONW pabOTHl TMPOBOAUTCS TMPH TEKYIIUX
KOHTPOJIbHBIX MEPONPHUATHAX U Ha IIPOMEXKYTOUHOM aTTECTAI[MK IO UTOTaM OCBOEHUS TUCLUITIMHBL.
VYueOHO-MeToIuuecKoe 00eCIeYeHNE CaMOCTOsTEIbHOM PaboThl — OCHOBHAs JiuTeparypa [1-3].

Konumponvnasa paboma Nel

[Tpucoeaunurech K copeBHOBaHUsAM Ha Iuiardgopme Kaggle.com, nmpoBeauTe nepBUYHBIN
aHaJM3 JAHHBIX COPEBHOBAHMS, BBINOJIHUTE MPEIBAPUTEIbHYI0 00paOOTKY NAaHHBIX U MPUMEHSSA
pa3MYHBIE MOJETH MAIIMHHOTO O0Y4YeHHs NOOEHTeCh KayecTBa PEHICHUs YKa3aHHOTO B yCIOBHU
3agaHus. Pemaercs 3agada KinaccupuKaniu 0ObEKTOB.

Koumponvnas paboma No2

[Tpucoenunurech K copeBHOBaHUsAM Ha Iuardgopme Kaggle.com, mpoBenuTe nepBUYHBIMN
aHaJIM3 JAaHHBIX COPEBHOBAHMS, BBIMOJIHUTE MPEIBAPUTEIBbHYI0 00paOOTKY NAaHHBIX U MPUMEHSSA
pa3auyHble MOJENHN MAIIMHHOTO O00y4YeHHs A00eiTech KauecTBa pelleHUs YKa3aHHOTO B YCIOBHH
3amaHus. Pemraercs 3agada perpeccuu.

IIpumepHBbIe 321aHUSA B COCTaBe KOHTPOJIbHBIX padoT:
[Mepeiinure mo ccwpuike https://www.kaggle.com/t/993ac81ad69a477580bd8cflbecadal3?



https://www.kaggle.com/t/993ac81ad69a477580bd8cf1beca9a32

Tam BB yBUAHMTE COpeBHOBaHUE Ha maTdopme kaggle.com

Ha Bknagke «Overview» Bbl yBUIUTE ONMHCAHUE 3aTaHMSI.

Ha Bknaake «Data» Haxonarcs Bce HEOOXOJUMbIE JaHHbIE, KOTOPbIE OYAYT UCIOIb30BaHbI B
COpPEBHOBAHUH.

Ha Bxnaake «Notebooks» B pazzaeine «Public» HaxonuTces 6a30Boe pelieHre ¢ IpuMEPOM Koaa
«BaseLine 1 5».

CxomnupoBaB 0a30BO€ peIlIEHUE U 3aIyCTHB €ro y ceOs, BBl CMOXKETE JOCTUTHYTh TOUHOCTH
okouo0 3Hauenus 0,83.

Bamma 3amaya, u3aMeHss ro0ble mapamMeTpbl apXUTEKTYpbl HEHPOHHOM CETH WM MapaMeTphbl
o0ydeHUst HEHPOHHOM CETH, IOCTUTHYTh HAaUOOJIBIIIEr0 KAYeCTBA MOJICIIH.

Pe3ynbTat cBOMX SKCIIEPUMEHTOB Bbl CMOXKeTe HaOo1aTh Ha BKiajke «Leaderboard» cpasy
MOCIIe 3arpy3KH OTBETa BO BKIagke «My Submissionsy.

Bama menp JOCTUrHYTh KadecTBa MOJENM Ha TecToBbIX AaHHBIX 0.9 u Bbime. Torma Bl
MIPOXOAUTE 3a7aH1E

Koraa ucnonssys LeaderBoard y6eauTech, 4To pe3yibTaT Bac ycTpauBaeT, cKadanTe (haii
CBOETO DELICHHs, KOTOPBIA BBl MOXKETE YBHJIETh, OTKPBIB CBOHl paboumii OJOKHOT B peXHUME
MpoCMOTpa (HO HE peAaKTUPOBAHUS) U MIEPEii/is cripaBa BO BKIaAKy «Outputy.

CkavaHHBIH (aits B (hopMaTe «.CSv» 3arpy3urTe Ha miarGopmy Kypcea.

IIpumepnas tematuka CPC:

Camocmosmenvras paboma Nel :

Jan colaboratory notebook ¢ 3aganusmu no 6udnnorexke numpy. BeimonaHurte Bce 3a1aHus U
OTIIPaBbTE CCBUIKY Ha CBOE penieHue B google forms

Ilpumepnuvie mexcmul 3a0anuii:

1. Co3zpaiite oqHOMEpPHBIN MacCuB numpy u3 10 3J1eMEHTOB 3aM0JIHEHHBIN YUCIIoM 1.5

2. Co3zpaiiTe 1ByMEpHBIl MacCUB numpy U3 25 3JIeMEHTOB 3al10JIHEHHbIN YuciioM ()

3. Cosnaiite BEKTOp JUTMHHOH 15 cO CiTyJaifHBIMU IETBIMU YHCIIaMH B Juara3one ot -10
1o 10. Caenaiite peBepc BEKTOpa

4. Cozpnaiite matpuny 5 Ha 5 co ciayyailHBIMU LIEIBIMU YHCIAMH B IMaria3oHe ot -15 1o
15. 3aMeHuTe OTpULIATEIBHBIE DIIEMEHTHI HAa UX KBaJpaThl

5. Hanbl nBe Marpuibl. YOenuTech, YTO MX MOXXHO TEpPEeMHOXHUTH. [IpomsBeaute
OIEPALMI0 YMHOKEHHS MAaTPULL, €CIIM 3TO BO3MOXKHO, HHAY€ BBIBEJIUTE OLIMOKY

6. Jlan BexTOp, poBepuTh ecTh B HeM Nan. [IpoBepuTh ecTh B HEM 3HaK OECKOHEYHOCTH.

3aImoHUTh UX HYJISIMU

Camocmosamenvhas paboma Ne2:

Jan colaboratory notebook ¢ 3aganusimu nmo 6ubnnoteke pandas. Beimonnurte Bce 3agaHus u
OTMPaBbTE CCHUIKY Ha CBOE pelieHue B google forms

Ilpumepnvie mexkcmul 3a0anuii:

Jan HaOop maHHBIX ¢ neMorpaduueckoil mHMOpMAIUEH O JIOIAX, MoTyJaromux oosbiie S0
TBHICSIY JIOJITIAPOB B Toj W MeHble. [Ipoananusupyiite HabOp U OTBETHTE HA BOMPOCHI UCIIONIB3YS
o6ubnuoTeky pandas.

1. CKOJIBKO MYKYHH M KEHIUH (IPU3HAK S€X) MPEeACTaBICHO B 3TOM Habope TaHHBIX?
2. KaxkoB cpennmii Bo3pacT (Mpu3HAK age) KEHITUH?

3. KakoBa mons rpaxnan ['epmanuu (mpu3Hak native-country)?

4. [IpaBna 5y, 4to JHOAM, KOTOpbIe Moiy4aroT Oosbmie 50k, MMEIOT Kak MUHUMYM

BhIcIIee oOpazoBanme? (mpusHak education — Bachelors, Prof-school, Assoc-acdm, Assoc-voc,
Masters wu Doctorate)

5. Cpenu xoro Ooubliiie noiist 3apabaTteiBaromux MHOToO (>50K): cpemu »KeHATBIX WM
XOJIOCTBIX MYX4YMH (Tmpu3Hak marital-status)? JKenatbimu cumtaeM Tex, y koro marital-status



HaunHaetcs ¢ Married (Married-civ-spouse, Married-spouse-absent wau Married-AF-spouse),
OCTaJIbHBIX CUUTAEM XOJIOCTHIMHU.

6. Kaxoe makcumalibHOE YK CII0 4acOB YeJIOBEK paboTaeT B Henento (mpusHak hours-per-
week)? Ckonpko nmofeil paboTaOT Takoe KOJIMYECTBO YacOB M KAaKOB CpeId HHUX MPOIECHT
3apabaThIBAIOLINX MHOTO?

Camocmosmenvras paboma Ne3:

Han colaboratory notebook ¢ 3amanmsmMu mo OmOnmorekam pandas, matplotlib, seaborn.
BrimonHuTe Bee 3a7aHus U OTHPABBTE CCHUIKY Ha CBOE pemieHue B google forms

Ilpumepnvie mexcmul 3a0anuii:

Jan nabop manHbIX ¢ HHPOpMaIUe 00 OMMMIMHCKUX UTpax 3a pasHele roabl. [IpoBeante
MEPBUYHBIN BU3yaJIbHBIN aHAJIU3.

1. [Toctpoiite rpaduku: JUHEHHBIE, CTOIOYATHIE, KPYTOBbIe, TUCTOTPAMMBI, SIIIUKH C
yCaMHU - IO KaX/10My CTOJIOIY JaHHBIX

2. [ToctpoiiTe TOUYeuHBIE T'paUKH, OTPAXKAIOIIUE B3AMMOCBS3b MEXAY Pa3TUYHBIMU
IIPU3HAKaMU

3. IIpoBeauTe KOPPEIALMOHHBIN aHAIN3 U BU3YAIM3UPYWUTE €r0 ¢ IOMOIIBIO TEILNIOBOMN
KapThl

4. CraenaiiTe KpaTKkoe ONMMCaHUEe K KaXI0My rpaduKy, KOTOpoe OTpa3uT HH(OpMAIIHIO,

KOTOPYIO Bbl YBHUJCJIIN HA BU3YyaJIU3allUU.

Camocmosmenvras paboma Ne4:

Jan colaboratory notebook ¢ 3aganusimu mo 6mbnmorekam sklearn. BeimomHuTe Bee 3aaanus
U OTIIPaBbTE CCHUIKY Ha CBOE pelieHue B google forms

Ilpumepnvie mexcmul 3a0anHuiL:

Jan naGop naHHbIX ¢ WH(pOpMalKEHd O CTOMMOCTAX KBApTUP B 3aBHUCUMOCTH OT HUX
napamMeTpoB. BEIONHUTE ciieayomue 3a1aHusl.

1. ITpoBenuTe NEpBUYHBIN aHAIN3: CTATUCTUYECKUN U BU3YaJIbHBIN U IIPE3EHTYUTE €T0.

2. [IpoBenuTe npeaBapUTENbHYI0 00pabOTKY JaHHBIX: 3aIllOJIHEHUE IPOIYCKOB,
00paboTKa BEIOPOCOB, FreHepaIisl HOBBIX IPU3HAKOB.

3. [TpumenuTe pa3IM4HbIE MOJAEIH MAIIMHHOTO OOyUYeHHsS M JOOEHTecCh YKa3aHHOTO B

3alaHUM Ka4eCTBa MOJIEIIH 110 3aJJaHHOW METPUKE.

®onn  omneHouHbix MatepuaioB (POM) gans  mpoBENCHHS — aTTECTAllMU  YPOBHS
Cc(OPMHPOBAHHOCTH KOMIETEHLUH O0OydYaroUmMxcsi MO AMCHUIUIMHE OQOpMIISeTCs OTIeNbHBIM
JOKYMEHTOM.

6. YYHEBHO-METOANYECKOE U UTHO®POPMAIIMOHHOE OBECIIEYEHUE

JUCLUTILINHBI
6.1. Knuroo6ecrneyeHHOCTh
HanmMenoBaHue nuTepaTypbl: aBTOp, Ha3BaHUE, BUJ Ton KHUI'OOBECIIEUEHHOCTD
W3/1aHNs, U31aTeIbCTBO N3AaHUs

Hanuuue B snekrponnom katanore 9bC

OcHoBHas TuTepaTypa

1. XnuBHenko, JI. B. [IpakTuka HeipoceTeBoro 2021 https://e.lanbook.com/book/173811
MOJICIUPOBAHUSA : yueOHOe mocoOue 11t By30B /
JI. B. XimuBHenko, @. A. ITarakoBuu. — 2-¢ u3J.,
crep. — Cankr-IletepOypr : Jlans, 2021. — 200
c.— ISBN 978-5-8114-8264-1. — TekcrT :
AIIEKTPOHHBIN // JIaHb : 3I€eKTPOHHO-
OubnuoTeyHas cucrema.

2. Tapacos, . E. CrarucTudeckuii aHaIms 2020 https://e.lanbook.com/book/163854
JaHHBIX B HH()OPMAIMOHHBIX CHCTEMAX : YUeOHO-

meroandeckoe mocoodue / U. E. TapacoB. —
Mocksa : PTY MUPOA, 2020. — 96 ¢. — TexkcT




: QIIEKTPOHHBIH // JIaHb : 3IeKTpOHHO-
6ubnuoTeyHas cucreMa

3. Pocrosiies, B. C. VIckyccTBeHHBIC HEHPOHHBIE 2019 https://e.lanbook.com/book/122180
cetu : yueOHuk / B. C. PoctoBiieB. — CaHKT-
[TerepOypr : Jlanp, 2019. — 216 c. — ISBN 978-
5-8114-3768-9. — Tekcrt : anekTpoHHbI# // Jlanb
: QIIGKTPOHHO-O0UOIMOTEYHAs CHCTEMA

JlononHUTENBHAS TUTEPATYPA

1. Knerre, P. Kommeroreproe 3penwue. Teopus u 2019 https://e.lanbook.com/book/131691
anropuT™Msl : yuebnuk / P. Kierre ; mepeBon ¢
anrmiickoro A. A. CnuakuHa. — MockBa :
JMK Ilpecc, 2019. — 506 c. — Teker :
AJICKTPOHHBIN // JIaHb : AIEKTPOHHO-
OubamoTeyHas cucremMa

6.2. Ilepuoauyeckue u3IaHus
1. BecTHUK KOMIBIOTEPHBIX U HH(MOpMalmOHHbIX TexHooruit ISSN 1810-7206.

2. ludposas OuOAMOTEKAa HAYYHO-TEXHHUUECKMX U3JaHWK HHCTUTYTa WHXEHEPOB I10
anekTpoTexHuke U paauodnekrponuke (Institute of Electrical and Electronic Engineers (IEEE)) na
aHIIMICKOM si3bIke — http://www.ieee.org/ieeexplore

6.3. UnTepHeT-pecypchbl

1. Academic Search Ultimate EBSCO publishing — http://search.ebscohost.com

2. eBook Collections Springer Nature — https://link.springer.com/

3. ['yrn Akanemust — https://scholar.google.ru/

4. DnekTpoHHO-OnOMoTeuHast cucrema «Jlanby — https://e.lanbook.com/

5. Yuusepcuterckas oubimoreka ONLINE — https://biblioclub.ru/

6. DnekTpoHHO-0nbaroTeuHas cuctema "bubmmokommiexrarop" (IPRbooks)
http://www.bibliocomplectator.ru/available

7. DJeKTpOHHBIE HHPOPMALMOHHBIE pecypchl Poccuiickoii rocy1apCTBEHHOM
oubmmorexu https://www.rsl.ru/

8. Hayunas anekrponnas oubnnoreka «KubepJlenunkay https://cyberleninka.ru/

9. [Topran poccuiickoro oopasoBanust WwWw.edu.ru

10. [TopTan poccuiickux 3IeKTPOHHBIX OubaroTex WwWw.elbib.ru

11.  HayuyHnas smekTpoHHas Oubnuorexa Www.eLibrary.ru

12. Hayunas 6ubnuotexa Bal'Vy library.visu.ru

13. OnekTpoHHas 6rbnuoTeynas cucrema Bal'V https://visu.bibliotech.ru/

14.  Web of Science Core Collection — http://apps.webofknowledge.com/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHbI

Jlia peanuzanuy 1aHHOM JUCIMILIMHBI UMEIOTCS CIIEHNAIbHbIE IIOMEIIECHUS U1 IPOBEICHUS
3aHSATUNA: 3aHATUH JISKHMOHHOIO THUMA, 3aHiATHUH Ja0OpaTOpHOro THUMA, TPYIIOBBIX H
MHIVBUAYAIbHBIX KOHCYJIBTALUN, TEKYIIErO KOHTPOJIS M MPOMEXKYTOUYHOM aTTEeCTallM, a TaKKe
MTOMEILEHUs ISl CAaMOCTOSITeNNbHOM paboThl. JIabopaTopHbie pabOThI IPOBOASTCS B KOMIIBIOTEPHOM
KJ1acce, 000py/I0BAHHOM MYJIbTHUMEIUHHBIM IPOEKTOPOM C SKPAHOM M 00ECIIEYEHHBIM JOCTYIIOM B
HuTtepner.

[lepeyenp ncnonabp3yeMoro JMIEH3MOHHOTO TPOrPaMMHOT0 00eCIeUeHus:

¢ Onepannonnas cucrema Microsoft Windows 10

e Oducusriii maker Microsoft Office 2016 (MS PowerPoint, MS Word, MS Excel, MS Teams)

e becrutatHo-pacnpocTpansemoe MPOrpaMMHOE obecrnieueHue Python —
https://www.python.org/



http://www.ieee.org/ieeexplore
http://search.ebscohost.com/
https://link.springer.com/
https://scholar.google.ru/
https://e.lanbook.com/
https://biblioclub.ru/
http://www.bibliocomplectator.ru/available
https://cyberleninka.ru/
http://www.edu.ru/
http://www.elbib.ru/
http://www.elibrary.ru/

Pabouyro nporpammy coctaBui Kymukos K.B. 3aB. kad. BTuCVY S
(CDI/IO, JIOJIKHOCTb, HO,Z[HI/ICL) o
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Penensenr il

(mpeacTaBUTENb PabOTONATENS) Y Tenepanbubiii nupextop OO0 "Muarpamma Ipotsaros 1.B.

[Iporpamma paccmoTpeHa u ogo06peHa Ha 3acefganuu kadeapsl BT u CY
IIporokois Ne 1 ot 29 aBrycra 2022 rona A
3aBeayronuit kadenpoit Kymkos K.B. _

Pabouas nporpamma paccMoTpeHa 1 0100peHa

Ha 3acelaHuM ydeOHO-MmeTonuueckoil komuccuu Hampasienus 09.04.01 wunpopmaruka u
BBIUUCIIUTENIbHAS TEXHUKA

IIporokon Ne 1 ot 29 aBrycra 2022 roga S

[Ipencenarens komuccun Kymnukos K.B. 3aB. kad. BTuCY O




JIMCT IIEPEYTBEPXJIEHUSA
PABOYEN TPOI'PAMMBI JTUCITATLIAHBI

Pabouas nporpamma ogob6pena Ha 20 /20 y4eOHBIN TO1a

[Tporoxon 3acenanus kadeapsr Ne oT roaa

3aBenyroumii kadenpoit

Pabouas nporpamma ogobpena Ha 20 /20 y4eOHBIN TO1a

[IpoTokon 3acenanus kaheapsr Ne oT rojaa

3aBenyroumii kadenpoit

Pabouas nporpamma ogo6pena ua 20 /20 y4eOHbIH rosa

[TpoTokon 3acenanus kadeapn Ne oT rojaa

3aBenyromnuii kadeapoit

Pabouas nporpamma ogo6pena ua 20 /20 y4eOHbIH rosa

[Tporokoi 3acenanus kapeapsr Ne oT rojaa

3aBenyronmii kadeapoii

Pabouas nporpamma oo6peHa Ha 20 /20 yueOHbIH roga

ITpoTtokon 3acenanus kadeapst Ne oT roja

3aBeyronuii kadenpoit

Pabouas nporpamma ogo6pena Ha 20 /20 y4eOHBII roja

ITpoTtokon 3acenanus kadeapst Ne oT roja

3aBenytouiuii kadeapoit

Pa6ouas nporpamma ogo6pena Ha 20 /20 y4eOHBI roja

[TpoTokon 3acenanust kaheaps Ne oT roaa

3aBenyroumii kadenpoit




JIMCT PETUCTPAIIMU U3SMEHEHUI
B pabo4yI0 IporpaMmy JUCITHILIHHBI
CnopmusHulii anaius 0aHHbIX

oOpa3zoBartenbHOI Tporpammbl HanpasiieHUs moAroToBku 09.04.01«Mngopmamura u evivuciumenvras
MexHUKa», HaPaBICHHOCTh: MHIIceHepust UCKYCCMBEHHO20 UHMENIEKMA (Masucmpamypa)

Homep BHeceHbl H3MEHEHHS B YacTH/Pa3Ieiibl Hcnonuurens OcHoBaHue
W3MCHECHUS paboueit mporpaMmel 5[] (HOMep | JaTa mPOTOKOJIA
3acenanus kadeapbl)

3aBenyroumii kadenpoit /




