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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[lenbio OCBOEHUS NaHHOW AMCUMIUIMHBI SIBISIETCS IOJydyeHHE Oa30BBIX,
TEOPETHUYECKUX 3HAHUI U HABBIKOB B O0JIACTH BH3YAIM3AIUU JAHHBIX C TOMOIIIBIO
O6ubIMOoTEeK Ha s3bIKE MporpammupoBanus Python.

3amaun JUCIUILINHEL:

- ¢dopmupoBaHue y oOydaromuxcs 0a30BbIX IMPEACTaBICHUN W 3HAHUN O
BUJIaX BU3yalu3aluu, GopM OoTOOpa’keHUs JaHHBIX U B3aHMMOCBS3EH, CPEICTBax
BU3YaJIU3IUH Ha S3bIKe porpammupoBanus Python;

- hopMupoBaHKEe y 00YUaIOIINXCS HABBIKOB paboThI ¢ OnbnnoTekamu Pandas,
Matplotlib, Seaborn, Plotly.

2. Ilnanupyemblie pe3ynbTaThl 00YYEHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpyEeMBIX pe3yJbTaTOB OCBOCHHSI 0Opa3oBaTEIbLHOM
porpamMmbl (KOMIIETEHIINI) B Pe3yJIbTaTe 00yUeHUs 10 AUCIUIUIUHE (MOIYIIO):

IIK-3 - CocobeH mpoeKTHpoBaTh, pa3padbarbiBaTh, 00ydaTh, OIICHUBATH H
pa3BOpaYMBaTh MOJIEIN UCKYCCTBEHHOI'O MHTEIUIEKTAa B cOOTBETCTBUU ¢ DevOps,
DataOps 1 MLOps METOI0JIOTHSIMU.

OOGyueHwue 1o JUCUUILUIMHE (MOIYJTIO) MPEANOJaraeT, YTo Mo €ro pe3yJibTaram
oOyyaromuiicst Oyier:

Ymern:

- YCTaHABIUBATh U MOAKIIOUATh OMOJUOTEKH JI BU3yaju3alluu JAHHBIX B
sI3bIKE MporpamMMupoBanus Python;

- HCIOJIb30BaTh WMHCTPYMEHTHI BHU3yajW3allUM JTAHHBIX C I1IE€JIbI0 OIICHKH
MOATOTOBJICHHBIX JAHHBIX JIJIs1 00YUEHUS MOJIeJIeH HCKYCCTBEHHOTO MHTEIIICKTA,

- HCHOJIb30BaTh PE3yJbTaThl BHU3yalM3allMU C 1I€JIbIO OIIEHKH MOeseH
HCKYCCTBEHHOT'O MHTEJICKTA.

3Harth:

- OCHOBHBIC BUIBI (DOPM BU3YaAITH3aIINH;

- OCHOBHBIE MMOJIXO/IbI K TIOJITOTOBKE TAHHBIX JIJISl BU3YaJIU3allNH;

- TPUHIUIBI  paboThl C OWONIMOTEKAaMU BU3YyaJIM3allUd Ha  SI3BIKE
nporpammupoBanus Python.

Baaners:

- HaBBIKOM padOTHI C IaHHBIMU € TTOMOIIBIO0 Onbnroreku Pandas;

- HaBBIKOM TIOCTPOCHHSI CTAaTUYECKOM BH3YyaJM3allMd C TOMOUIBIO
oubmorexu Matplotlib;



- HaBBIKOM TIOCTPOCHUS BH3yaJIM3aIliU MAPHBIX B3aMMOCBS3EH C MOMOIIBLIO
onobmmoteku Seaborn;

- HABBIKOM TIOCTPOCHHS MHTEPAKTUBHON BU3yaJIM3aIMH TAPHBIX C TIOMOIILIO
oubmmotexu Plotly.

3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10€MKOCTb JTUCHUIUIUHBI (MOIYJIA).

OO6miast TPyIOEMKOCTh AUCHUILIMHBI (Monaynsi) coctaBisier 4 3.e. (144
aKaJeMHYeCKuX Jyaca(oB).

3.2. O6bem pgucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJamommxcs ¢ MEJarorM4YeCKUMH  padOTHUKaAMU U (WIM)  JIHUIaMH,
MPUBJIEKAEMBIMHU K peaau3aiii 00pa3oBaTeIbHON MPOTpaMMbl Ha MHBIX YCIOBHSIX,
[P MPOBEJICHUHN yUEOHBIX 3aHITHI:

KommaectBo yacoB

Tun y4eOHBIX 3aHSTHIT
Bcero | Cemectp Ne2

KonrtaktHas paboTa mpu npoBeneHIH yUeOHBIX 3aHATHH (BCETO): 32 32
B Tom umncne:

3aHATHS JEKIIMOHHOTO THIIA 16 16
3aHATHS CEMUHAPCKOTO TUMA 16 16

3.3. O6bemM muCHUIUIMHBI (MOIyYJisi) B (OpME CaMOCTOSITENIbHOW padOThI
oOydJaroruxcsi, a Takke B (opmMe KOHTAKTHOM pabOThl OOydYaIOIMIMXCA C
NeAarornyecKuMu pabOTHUKAMU U (UJTH) JTUIIAMH, TTPUBJIEKAEMBIMU K peaTn3aliu
o0pa3oBaTeNpHOM MpOTrpaMMbl HA HWHBIX YCIOBHUSX, TPU TPOBEIACHUU
MIPOMEKYTOUHOM aTTecTalu coctapiisier 112 akagemuyeckux vaca (0B).

3.4. Ilpu 0Oy4yeHnH 1o MHAMBUAYAIbHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIE [IPU
YCKOPEHHOM 00y4YeHWU, 00bEeM TUCIUTIIMHBI (MOIYJISI) MOKET OBITh peain30BaH
MOJTHOCTBHIO B (POpME CaMOCTOSITEIHbHON pabOThl 00YyJaIOMuXCs, a Takke B (hopme
KOHTaKTHOM pabOThl O0O0YyYarolIUXCsl ¢ MEAarorHuecCKuMu pabOTHUKaMHU U (WJIH)
JUIAMH, TIPUBIIEKaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha WHBIX
YCIOBUSIX, TIPH MIPOBEICHUHU TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

Busyanusauus 1aHHBIX.

PaCCManI/IBaeMI:Ie BOIPOCHI:

- OCJIb U 3a1a4n HpeﬂBapHTeJ'II:HOfI BU3Yyalin3alli JaHHBIX;
- COpTUPOBKaA U (l)I/IJ'II)TpaIII/Iﬂ JaHHBbIX

- Y4€T U 3all0JIHEHUE IPOITYCKOB;

- IOMCK aHOMAJIU# U BBISIBJICHUE BI)I6pOCOB.

KonunuecTBeHHBIE BU3YATU3aLIUH.

PaccmaTpuBaemble BOIPOCH:

- IEPEBOA TEKCTOBBIX JAHHBIX K KOJHMYECTBEHHOMY OTOOPasKeHHIO;

- CpelCTBa aHANIN3a TEHICHINH BO BPEMEHH: JTMHEHHBIN U TOUCUHBIH rpaduKkm;

- (hopMbI 0TOOpaXkeHHsT BBIOPOCOB: JIMHEHHBIH Ipaduk, TMHEyaTas rHCTOrpaMMa;

- CpCACTBA KOJIMYECTBCHHOI'O CPABHCHUSA: TUCTOIPAMMBbI U TUCTOI'PAMMBI C HAKOIJICHUEM, JIMHEeHJaTas
TUCTOI'paMMa, KpyroBas U TOY€4YHasd AuarpaMmabl.

BHByaJ'II/IBaI_[I/IH pacpeaciCHuA.

PaCCManI/IBaeMHe BOIIPOCHI:

- (I)OpMBI 0T06pa)KGHI/IiI pacnpeaciicHrs JaHHbIX: TOYCUHBIC JUAarpaMMbl U TOUCYHBIC JUAT'PAMMBI C
TJIIaAKUMH KPUBBIMU, THCTOTPAMMBI;

- KOM6I/IHI/IpOBaHI/Ie AdarpamMmm 1Jig 0T06pa>1<eH1/m OTHOIICHHUH B3aHMOCBSI3H.

Busyanusauus nponopuui.

PaccMarpuBaeMble BOIIPOCHL:

- (hopMbI 0TOOpaXKEHHST B3aUMOCBSI3H YacTel LIeJIOro: KpyroBasi JuarpaMMa;
- (hopMBI 0TOOpaXKeHHS TPOIOPIIKI: KPYTOBasi U KOJIbIICBAsl THATPAMMEBL.

Busyanuszanus OTHOIIEHUH.

PaCCManI/IBaGMHG BOIIPOCHI:

- (opMBI 0TOOpakeHHSI OTHOIICHIH MEXy 3HAUCHUSAMHU: JTHHEHHBIN H TOYCUHBIN rpaduK, Ty3bIpEKOBas
Auarpamma,

- (I)aCGTHLIG CCTKHU.

Anumanus u otoopaxenue 3D-nuarpamm.
PaccmarpuBaemble BOIPOCHL:

- 0TOOpa)keHHe CTATUCTHKY OoJiee YeM 110 IBYM IapaMeTpaM;
- oToOpakeHHe CTATHCTHKH Ha reorpapuyeckux KapTax;

- aHMMAaIMs U3MEHEHUI BO BPEMEHH.

Coznianue OCMBICIEHHBIX BU3YaIU3alUM.

PaCCManI/IBaeMLIC BOIIPOCHI:

- HOH60p THIIa JUarpaMmbl WJIN rpa(bmca JJI peHICHU A 3a/1a4U OLCHKU,
- CTHIIM3aIUs IUArpaMM JUTsl yI000UUTaeMOCTH.

CpenctBa BU3yanu3anuu.

PaccmarpuBaemble BOIPOCHI:

- oubnuoTexa Pandas kak MCTOYHHK JAaHHBIX

- bubsmoTexa Matplotlib: nuHeitHbIe rpad MKy U TOUEUHbIE AUATPAMMBI, TPEXMEpPHBIE rpapUKH, aHUMALIHS;
- bubsimoTeka Seaborn: BU3yalM3alus MapHBIX B3aUMOCBS3EH;

- bubsmoteka Plotly: mHTepakTHBHAs BU3yanu3alys U JUHAMHYecKue rpaduku.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThHI




HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

YcTaHOBKa ¥ HACTPOWKA CpeJibl pa3paboTKy.
B PE3YIbTATC BBINIOJIHCHUSA J'IaGOpaTOpHI)IX pa60T CTYACHTBI OCBCIKAIOT HABBIKU UCIIOJIB30BaHUA CPEbL
pazpabotku PyCharm jyist Hanucanusi, OTIaJKH U 3aITycKa IIporpaMM Ha si3bike Python

YcraHoBKka u HCToib30BaHKue Oubmoreku Matplotlib

B PE3YIbTATC BBINIOJTHCHUSA J'IaGOpaTOpHI)IX pa6OT CTYACHTBI 3HAKOMATCS C yCTaHOBKOﬁ BHCHIHUX ITIAaKETOB
ITOCTAaBIIMKOB OTKPBITOBOTO 1 CBO60,I[HO pacrpocTpaHIEMOTO NCXOJHOTO KOJIa Ha JIOKAJIBHYIO MalllnHy U
HACTPOHKY pa3BEepHYTOTO MpHUiIokKeHus. M3ydaror ¢pyHknnonan oudmrnorexn Matplotlib

BI/I3yaJ'II/I3aI_[I/I$I KOJIMYCCTBCHHBIX JAaHHBIX U OTHOIIICHHH.
B pesynbTaTe BRIIOTHEHHA TA0OPATOPHBIX paOOT CTYICHT ITOJTy4aeT HaBBIKA OTOOPaKEHUS JaHHBIX,

MOCTPOCHUSA JIMHEWHBIX U TPEXMCPHBIX Fpa(l)I/IKOB, TOYCYHBIX JUAarpaMm CpcacTBaMu OUOIHOTEKH
Matplotlib

YcTaHOBKa U HCIIOIL30BaHHE OMOIHOoTEKH Seaborn

B pe3ynbraTe BHIMONTHEHUS Ja00PATOPHBIX pAOOT CTYICHTHI 3HAKOMSTCS C YCTAHOBKOW BHCIIHUX TAKETOB
MOCTABIIHUKOB OTKPBLITOBOI'O CBO60,Z[HO pacnopoCcTpaHdaeMOro HCX0AHOro Koa Ha JIOKaJIbHYIO0 MAllIMHY U
HACTPOHKY pa3BEepHYTOTO MpHUIIOKEeHUA. M3ydaroT ¢pyHKInoHan OudarmoTekn Seaborn

Busyanuszauus pacnpeaeneHum.
B pe3ysbTaTe BHIONHEHNUS Ta00PATOPHBIX pabOT CTYACHT MOTy9acT HABBIKK OTOOPaKEHHS TaHHBIX U
BU3yalM3alMy MapHbIX B3aUMOCBsI3el cpeacTBamMu OubaroTeku Seaborn.

VYcraHoBka u ucnonb3oBanue 6ubnuorexu Plotly

B pesynbTaTe BEIIOIHEHUS JIAOOPATOPHBIX PAOOT CTYACHTHI 3HAKOMSTCS C YCTAHOBKOH BHELIHHUX ITAKETOB
HOCTABIIMKOB OTKPHITOBOTO U CBOOOIHO PAacCIpOCTPAHAEMOro HCXOAHOTO KOJa Ha JIOKAIbHYIO MALIUHY U
HACTPOHKY pa3BepHYTOTO MpHUiIokKeHUs. M3ydaror pyHknnonan oudmmotexu Plotly

HHTepakTuBHASA BU3yaIn3anusl.
B pe3ynbTaTe BBIIOIHEHMS Ja00OPATOPHBIX PAOOT CTYACHT MOJTy4YaeT HABBIKU OTOOPasKSHUS
WHTEPaKTHBHBIX JaHHBIX, JHHAMHYECKUX TpauKoB cpencTeaMu oudmmotexu Plotly

BI/I3yaJ'II/I3aI_[I/I5{ TeppHTOpHaHBHOﬁ CTaTUCTHUKH.
B pe3ynbrare BeIMOTHEHHUS Ta00PATOPHBIX PAabOT CTYACHT MOMyYaeT HaBBIKH OTOOPaKEHUS

MHTEPAKTHBHBIX JIAHHBIX, PACIPEAEICHHBIX 110 reorpaduueckuM KOOpANHATAM CPEICTBAMHU OHOINOTEKH
Plotly

4.3. CamocrosiTenpHas padoTa 00y4Jarommuxcs.

/o

Bun camocrosTensHoi# paboTh

HSyLIeHI/IC pCKOMeHHOBaHHOﬁ JIUTCPATYPBHI.

[ToaroToBka K J1a0OpaTOpPHBIM pabOTaM.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

E-N IOl I G R )

IIoarororka k TCKYIIEMY KOHTPOJIIO.

5. llepeueHb wu3AaHWN, KOTOPHIE PEKOMEHIYETCS MCIOJIb30BATh IMPHU

OCBOEHUU JUCHUILUIUHBI (MOYJIA).

Ne
n/n

bubnmorpaduueckoe onucanue Mecro nocryna
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6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPbIE MOTYT HCIOJIB30BATHCS MPH
OCBOCHUU JUCHUUIUIUHBI (MOIYJIA).

DOnekTpoHHO-OMbnmnoTeyHass cucrema HaydHo-TexHMuYecKoW OHOIMOTEKH
PYT(MUUT) (http://library. miit.ru/)

DNEeKTPOHHO-O0NOIMOTEUHAS cucrema U3/1aTeIhCTBA «JIaHbY»
(http://e.lanbook.com/)

DnekTpoHHO-0MOMoTeuHas cucrema ibooks.ru (http://ibooks.ru/)

/. llepedyeHb  JHIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
NpOrpaMMHOT0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO /11 OCBOCHUS AUCIUTIIIMHBI (MOIYJIs).

[TpuxnagHoe mporpaMMHOE oOecrieueHue

Bbpaysep Microsoft Internet Explorer nnu ero ananoru

[Taket opucubix nporpamm Microsoft Office unu ero ananoru
Cpena pazpadotku PyCharm Community Edition

8. OmnucaHue MaTepUaJIbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTUTHHE (MOIYIIIO).

YueOHble ayIUTOPUU ISl MPOBEACHUS YYEOHBIX 3aHATHM, OCHAICHHbBIC
KOMITHIOTEPHON TEXHUKOW M HabOpaMu IEMOHCTPALIMOHHOTO 000PY/I0BaHMUSI.

Jns nabopaTopHbIX pabOT — HaJM4Me NEPCOHAJIBHBIX KOMIIBIOTEPOB
BBIYMCIIUTEIBHOTO KJlacca.



9. ®opMa NpoMEKYTOUHOU aTTECTAIUU:

3adeT BO 2 ceMecTpe.

10. OueHouHbIE MaTEPHAIIBI.

OueHOYHbIE MAaTEpUAIIbI, TPUMEHSIEMBIE TIPU MPOBEICHUH TPOMEKYTOUYHON
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).
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