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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-4 CnocoOHOCTh MPUHUMATH YYaCTHE B MATEMATHYECKOM U KOMITBIOTEPHOM
MOJIEJIMPOBAHUY B TEIJIOBOW U BO30OHOBIISIEMOI DHEPIETUKE
N/1-3 3HaeT 1 npUMEHsEeT Ha IPAKTUKE COBPEMEHHBIE SI3bIKH IPOTPAMMUPOBAHUS IS
aHan3a, MOJICIIMPOBAHUS M IPOrHO3UPOBAHUH PAOOTHI 0OBEKTOB TEIJIOBOM U
BO300HOBJISIEMON SHEPTETUKU U MAITUHHOTO 00Yy4YeHUS

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanmzanuu: CmemanHas Gopma

1. TectupoBanue "Bpenenue B Python" (IIporpammupoBanue (kox))
2. TectupoBanue "Ilakers! 11t padboTel ¢ AanHbIMU" (IIporpammupoBanue (kon))

. TectupoBanue "[lakeTsl 111 pa3pabOTKU MaTeMaTHYECKUX MOEIeH MEeTOJ0M TIIyOOKOro
3.T "1 0 0
o0yuenus" (IIporpammupoBanue (kox))

. TecrupoBanue "[lakeTsl U1 pa3pabOTKU MaTeMaTUYECKUX MO/l MeTOJJOM MalllMHHOTO
4. T "1 0
o0yuenus" (IIporpammupoBanue (kox))

BPC aucuuniavHbl

7 cemecTp
Beca KOHTpOJIBHBIX MEepONIpUATHIL, %
N WNupekc KM- | KM- | KM- | KM-
SACT e KM: 1 2 3 4
Cpox KM: 4 8 12 15
Bsenenue B Python
Bgenenue B Python +
[Touemy Python Tak nmomymnsipeH. +
Huctpubyrussl Python. +
Cpensl pa3pabotku Ha Python. +
Omneparopsl. +
BceTpoeHHBIE TUIIBI TaHHBIX. +
OcCHOBHBIE AITOPUTMUYECKHE KOHCTPYKLIHH. +




Mopynu.

[TakeTs! 11t pabOTHI C JTAHHBIMH

NumPy.

Maccubl NumPy.

Pandas.

O0mbekTHI Series u DataFrame.

Busyanuzanus ganHbix ¢ moMolursio naketoB Matplotlib u Plotly.

[TakeTs! 17151 pa3pabOTKU MaTEMaTHUECKUX MOJIEIEH METOI0M
MAaIIMHHOI'0 00y4YeHuUs

Uro Takoe MammHHOE 00yUYeHUE.

Scikit-learn.

JInnelinas perpeccus.

JepeBps perieHunii 1 cily4ailHbId Jiec.

MeTo/ riiaBHBIX KOMIIOHEHT.

Bpemennsie psibl.

Prophet.

Mopens ARIMA.

[TakeTs! 11 pa3pabOTKU MaTEMaTUYECKUX MOJIENEeH METOIOM
rJ1y0OKOro o0y4eHus

Urto Takoe rirybokoe oOydeHue.

Pytorch.

PyOD.

Monens 0OHapyKeHUS aHOMAIIbHBIX JAHHBIX B BPEMEHHOM PSIIY
Ha 0a3ze ABTOPHKOIEpA.

Bec KM:

20

20

30

30

$06m1as gacts/JIy1s1 MPOMEKYTOYHOM aTTecTarund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE

I1K-4 NI-3nk-4 3Haer u | 3HaATh: TectupoBanue "Beenenue B Python" (IIporpamMmvupoBanwme (ko))
NpUMEHseT Ha MpakTUKe | 3HaTh COBpeMeHHbIe s13bIku | TectupoBanue "[lakerst 11t pabotsl ¢ ganubiMu" (IlporpammupoBanue
COBPEMEHHBIE SI3BIKH | IPOIPaMMMPOBAHHUS IS (xon))
POrPaMMHUPOBAHUS IUTsL | aHaTu3a MOJICTTUPOBAHUS U TectupoBanue "llakeTsl 11 pa3paboOTKU MaTeMAaTUYECKUX MOJeNel
aHalM3a, MOJICIIMPOBAHUS U | IPOTHO3HPOBAHUS PAOOTHI MeToaoM MamrHHOTO 00y4deHus" (IIporpamMmmupoBanme (Koxn))
MPOTHO3UPOBAaHUH  PabOThl | 0OBEKTOB TEIIOBOM U TectupoBanue "llakeTsl U1 pa3pabOTKU MaTeMAaTUYECKUX MOeNeil
O0OBEKTOB  TEIUIOBOM M | BO3OOHOBISIEMOI MeTo1oM riryookoro odydenus" (IIporpammupoBanue (Kox))
BO300HOBJIsIEMON SHEPreTHKU
OHEPreTUKM W MAUIMHHOIO | YMETh!

oOydeHus

Hcnonb30BaTh HA MpaKTUKE
MIPOTPaMMHBIC MTAKETHI JIJIs
pa3paboTku
MaTeMaTUYECKUX MOJENEH
METOJIOM MAIlTUHHOTO
o0y4eHwus1, co3aBaTh
MOJIETT MAIlIMHHOTO
00y4eHHS C TOMOIIIBIO
nakeToB Scikit-learn u
Prophet

Hcnonb30BaTh HA MPAKTUKE
MIPOTPaMMHBIE ITAKETHI JIJIs
pa3paboTku
MaTeMaTHYECKUX MOJeIei
METOJIOM TTyOOKOTO
00yueHusl, HICKyCCTBEHHBIE




HEWPOHHBIE CETH, MAKEThI
Ui pa3paboTKu Mojiesei
MCKYCCTBEHHBIX HEMPOHHBIX
cereit Ha Python
IIpuMeHATH Ha IPAaKTUKE
MIPOrpaMMHBIE MaKeThI JJIs
00paboTKH JaHHBIX,
paboTaTh ¢ JaHHBIMU
tesnemerpun B Python
(bunbTpanms u
BHU3yaJIU3aIusl JaHHBIX)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. TectupoBanue ""Bpenenne B Python'

®opmbl peamuzanun: CMmemanHas Gopma

Tun KOHTPOIbHOT0 MeponpusiTus: [IporpammupoBanue (Kox)

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeeHUs1 KOHTPOJIbHOr0 MeponpusTusi: CTyJIEHT BbIJIa€TCA 33JlaHUe, B TCUCHUE
OJIHOTO Yaca MOJArOTaBINBAETCS OTBET Ha KOMITBIOTEPE.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
Hammcartn ImporpamMmy, KOTopasd HaXOAUT IEPECCUCHNU 3JICMEHTOB JIBYX 3aJJaHHBIX CIIMCKOB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: 3HaTh COBPEMEHHBIE SA3BIKU 1.OcHoBHBIE TPUHLIUIIBI pabOTHI ¢ MaccuBamu B Python
IPOTPAMMHUPOBAHUS UISI aHAJIN3a
MOJICTTUPOBAHUS u
MIPOTHO3UPOBAHUS paboTsl
00BEKTOB TEIJIOBOM u
BO300HOBIISIEMON SHEPTETHKH

Onucanue MKAJbI OIl€CHUBaHUMA:

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-2. TectupoBanue "I[lakers! 1151 padoThI ¢ JaHHBIMH''

®opmbl peanuzanun: Cvemannas Gopma

Tun KoHTpoJILHOTO MeponpusiTusi: [IporpaMmupoBanue (Kox)

Bec koHTpOobHOrO0 Meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJIbHOTO MeponpusaTusa: CTyAEHT BbIJAeTCs 3a/laHue, B TeUEHUE
OJIHOTO Yaca MOJArOTaBIMBAETCS OTBET HA KOMIIBIOTEPE.

KpaTlcoe CoA€cpKaHME 3alaHUA:
Hanucate nporpammy, KOTopasd HaXOAUT IIEPECCUCHHUA CKATIAPHOC MMPOU3BCACHUC BEKTOPOB

(Matpuir) ¢ momotipo makera NymPy.

KoHTpoJibHBIC BONIPOCHI/3aJaHUA:

‘ YMmers: [IpuMeHsATr Ha TNpakTHKE ‘ 1.Kaxkoit pynkuueiri B NumPy npousBoautcs pacuer




pOrpaMMHEIE MaKeThI TSt CKaJIIPHOTO TIPON3BEACHUS BEKTOPOB?
00paboOTKM JaHHBIX, padoTaTh C
JTaHHBIMH Tenemerpun B Python
(punpTpammst W BU3yamM3aIUA
JTAHHBIX )

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIONHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 32,124

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-3. TectupoBanue "Ilakersl A1 pa3pa0oTkn MaTeMaTHYeCKUX MojeJieil MeTo10M
MAIIMHHOIO 00y4yeHus'"

®opmbl peanusanun: Cmenrannas Gopma

Tun KoHTPOBLHOT0 MeponpusTus: [IporpammupoBanue (Kox)

Bec koutposabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeaeHusi KOHTPOJIbHOTO MeponpusaTus: CTyJICHT BbIJIaCTCS 3a/IaHUE, B TCUCHUE
OJIHOTO Yaca MOJTrOTaBINBAETCS OTBET HA KOMITBIOTEPE.

Kparkoe cogep:xanue 3aiaHus:
Hanucats nporpammy, KoTopas ¢ momolnsto nakera Scikit-learn peanusyer Meto1 TMHEHHON
perpeccuu HaJ HAOOPOM MPEACTaBICHHBIX JaHHBIX, Pa3/IeJINB UX HA 00y4YaIOIIEee U TECTOBOE
MIOJIMHO>KECTBA.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMers: Hcnonp3oBare Ha 1.C momorupto kakoit ¢pyHkimu nakera Scikit-learn 6yzer
NPaKTUKEe MPOTPAMMHBIC TaKETHI OCYIIECTBISATHCS 00ydIeHUE Ha MICXOTHON BBIOOPKE?

JUid pa3pabOTKM MaTeMaTHYeCKUX 2.C nomoripto kakoi (yHkiwn makera Scikit-learn Oyaer
MOJeNlell  METOAOM  MAIIWHHOTO OCYIIECTBIISITHCS pa3elIiCeHHe UCXOIHBIX TaHHBIX Ha
oOyuyeHMs, co3JaBaTb  MOJIENU o0yyarolee 1 TECTOBOE OJJMHOKECTBA?

MaIIUHHOTO 00yUYEHHUS C MTOMOIIBIO

naketoB Scikit-learn u Prophet

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHKe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60




OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3nanus: OneHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-4. TectupoBanue "IlakeTs! AJ151 pa3padoTKu MaTeMaTH4YeCKUX MO eJIell MeTOI0M
riyookoro ooyvyenus'

®opmbl peamuzanun: CMmemanHas Gopma

Tun KOHTPOIbHOT0 Meponpustus: [IporpammupoBanue (Kox)

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeeHUs1 KOHTPOJIbHOr0 MeponpusaTusi: CTyJIEHT BbIJIa€TCA 33JlaHUe, B TCUCHUE
OJIHOTO Yaca MOJArOTaBINBAECTCS OTBET Ha KOMITBIOTEPE.

KpaTlcoe CoA€cpKaHMuE 3alaHUA:
Hanucatp nporpammy, KOTopasd HaXOAUT IIEPECCUCHUA MATPUIHOC IMTPOU3BCACHUC NIBYX

TEH30pOB ¢ noMoIbio nakera PyTorch.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTs: Hcnonb3oBars Ha 1.C momompto kakoi ¢pynkuuu nmakera PyTorch Oyzer
IOPaKTUKE MPOTrpaMMHBIE HaKeThl OCYILECTBISATHCS BBIYUCIEHUE MATPUYHOTO

JUIsl pa3pabOTKU MaTeMaTH4ECKHX MIpOU3BEIECHUsA?

Mojenell  MEeTofoM  IiyOOoKoro

oOyueHus, HCKYCCTBEHHbIE

HEHpOHHBIE CETH, MaKeThl JJIs

pa3paboTku Mojelei

UCKYCCTBEHHBIX HEHPOHHBIX ceTeil

Ha Python

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Onucanue xapaxmepucmuxu 8bINOIHeHUS. SHAHUSL:

Ouyenka: 4
Onucanue xapaxmepucmuxu 8bINOIHEHUS. SHAHUSAL:

Oyenka: 3
Onucanue xapaxmepucmuky 6bINOJHEHUsL SHAHUL:




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1) Tunsl gansbix B Python.
2) bubnuorexka NumPy.
3) IlpakTHueckoe 3a1aHue.

IIpouenypa npoBenenust

CryneHt BbIOMpaeT OWJIeT, B TEYEHHE OJHOTO Yaca MOATOTABIMBAETCS K OTBETY Ha BOMPOCHI B
Ounere (MMCbMEHHO OTBEYAET Ha BONPOCHI B OmieTe M pelaeT 3ajady), Jajee yCTHO OTBEYaeT
npenojasarento. Ilocie mnpenojgaBarens 3alaeT BOIPOCH 0 Marepuanam cemecrpa. OuneHka
omnpenensercss B coorBeTcTBUM ¢ IlonoxkeHneM o GauibHO-pEHTHHIOBOM cucTeMe A CTYICHTOB
HNY «M5W» Ha 0OCHOBaHMHU CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIISIOIINX.

|. Ilepeuens kKomnemenyuil/unOUKamopo8 u KOHMPOIbHBIX 60NPOCOB NPOBCEPKU PE3YIbHAN 06
0CBOCHUA OUCUUNTUHDI

1. Komnerenuust/Uuaukarop: NJ{-3nk-4 3HaeT U npuMeHsieT Ha MPAKTUKE COBPEMEHHBIE S3bIKH
MIpOrpaMMUPOBAHUS ISl aHATIM3a, MOJCIIMPOBAHUS U MPOTHO3UPOBAHUU PAOOTHI OOBEKTOB
TEIIOBOM M BO3OOHOBIISIEMOM SHEPTreTUKU U MAIIUHHOTO O0YYEeHHUS

Bonpocsl, 3aganus
1.I{ukJ1bl, yCIIOBHSI, MACCUBBI, (DYHKIIMH
2.Hamucate nporpammy, KOTOpasi HAXOJUT NEPECEYCHUsI SJIEMEHTOB JIBYX 3aJaHHbBIX CIIUCKOB
3.bubnuoreka NumPy
4.Tuns! nanseix B Python
5.Yto Takoe cioBapb?
6.Yto Takoe cnucok?
7.0 1HOMEpHBIE MAaCCUBBI U MAaTPULBI B IPOrPaMMHOM ITaKETE NUMpPY
8.ITpocMoTp MaccuBa: MOTHOCTHIO, IO YACTSAM, C IOCPOYHBIM BBIXOJIOM.
9.513b1k mporpammupoBanus Python. Konnenmus nanasix. OCHOBHBIE OIIEpaTOPBI.
IIpunopureTs! onepanuii.

MarepuaJsl )i NIPOBEPKHU 0CTATOYHBIX 3HAHUI

1.JIns1 gero Hy»>eH CUMBOJ * B CIEAYIOIICH cTpoke?

from numpy import *
OTtBeTHI:

1. OH HU HA YTO HE BIUSAET

2. I UMITOPTA OTIEepaIiiil YMHOXKEHUS

3. UIst UMIIOPTa BCEX UMEH

4. st UMITOpPTa BCEX UMEH, KPOME HaYMHAIOIINUXCS HE C
BepHnplii otBeT: 4

2.B0o3MOXHO T MHOKECTBEHHOE HaclieoBanue B Python?
OTBeThI:

1. HeT

2. na
Bepnsiit otBeT: 2

[
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeINoHEHa B paMKax "MIPOABUHYTOrO"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKax ""0a30Boro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbI BEpHO. B yacTu Marepuana ecTh HE3HAUYUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
ypoBHs. OCHOBHAs 4acThb 3a/laHus BBIMIOJIHEHA BEPHO.

1I1. IIpasuna évicmasnenun umo2o80i OyeHKU no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OaylbHO-PEHTHMHIOBOM cuUCTeMe AJs
ctynentoB HUY «MDW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIISIOIINX.
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