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1. ITacnopT nporpaMmsl

INonHOE HaMeHOBaHUe

HomonuurenbHast 001ieo0pa3oBaTesibHasi MporpaMma - JoNoTHATeb-
Hast o01epa3BHBatolas rnporpamma «Data Analysis»

Pa3paboTurK 1 opraHy3anys, peaamusyro-
11asi MporpaMmmy

000 «MHHOIIPOI»

HaHpaB]IEHHOCTI:

TexHuueckas

YPOBEHB OCBOEHHA

0a30BbIi

Appecar

JleTr oT 14 yieT ¥ B3pOC/ible

O6nem

80 akafleMHueCKUX 4acoB; MPOJO/DKUTE/IbHOCTh aKaJeMU4eCcKoro yaca
- 45 MUHYT

CpoK ocBoeHust

8 yueOHbIX HefleNb

dopma obyueHust

OuHasi, ¢ MpUMeHeHHeM 3/1eKTPOHHOTO 00yUeHHs U JUCTaHLIMOHHBIX
o0pa3oBare/bHbIX TEXHOIOTUI

Hens

OCBOEHHe MMOCTAaHOBKH aHA/IMTHUECKOH 3a/1auu, 00pabOTKH JaHHBIX U
apryMeHTHPOBaHHOTO TIpe/|CTaB/IeHNs BLIBOZOB

HWToroBbiii 06pa3oBaTe/bHBIN pe3y/bTar

aHa/IMTUUEeCKUM 0TUeT ¥ BOCIIPOU3BOAUMBIN notebook

OcHoBHBIe cpeficTBa 00yUeHHsI

Python, Jupyter, NumPy, Pandas, cpemcTBa BU3yaiu3alyn

dopma POMe)KyTOUHOM aTTecTalyu

[MpakTryeckast paboTa (MPOEKT, KOMIUIEKC 3aZlaHui WM TIpoOHast
pabota) ¥ yCTHOe/MUCbMEHHOe TIOSICHEHHE pe3yJibTara

JIOKyMeHT 110 UToram OCBOEHUsI

HokymeHT 06 00yueHHM yCTaHOBJIEHHOTO OpraHu3anueii obpasia -
IPY HAJIMYHUK COOTBETCTBYIOLIETO JIOKANBHOTO aKTa U BBIOIHEHUH
YCTaHOB/IEHHbBIX YCIOBUH




2. IlosicHuTeIbHAA 3alMCKa

[Tporpamma «Data Analysis» OTHOCUTCS K ZOTIO/JHUTeTBHBIM 00611je00pa-
30BaTe/IbHbIM 00I1lepa3BUBAIOIIUM [MPOrPAaMMaM TeXHUUeCKOM HarpaB/eHHOCTH.
Ona pa3paboTaHa /151 yIOBIeTBOPEHUSI MHANBUIya/IbHBIX 00pa30BaTe/bHbIX T10-
TpebHOCTeli leTeld ¥ B3POC/IbIX, pa3BUTUS MHTE/JIEKTYaIbHbIX ¥ TBOPUECKHUX CIIO0-
cobHoCTe, 1MbPOBOI 'PaMOTHOCTH, a/ITOPUTMHUECKOTO MBIIILJIEHHUS, CAMOCTOsI-
TebHOCTU U KYJIBTYPhI 6e3011acHoi paboThl ¢ MH(OOPMALIMOHHLIMU TEXHOJIOTUSI-
MH.

[Iporpamma He SIBAsIeTCSl JOTMO/JIHUTEBHOM MPOdeCcCHOHa/bHOM MPOrpam-
MO, He HampaB/ieHa Ha MpodeCCUOHaTbHYIO TeperoAir0TOBKY WJIM TOBbIIIEHHE
KBa/IM(PMKALIMM U He TpeJlyCMaTpyBaeT NPUCBOeHKe TTpodeCccru, Criel[uaabHOCTH,
KBa/Ti(UKaIuu 1M00 KBaudUKaALMOHHOTO pa3psifia. O0beM, CpoK, cofiepKaHue,
(hopMBI OpraHu3aluM 3aHATHKM U KOHTpoJist onpegeneHsl OO0 «MHHOITPOI» ¢
yUeTOoM Ijejield PorpaMMbl, 0COOeHHOCTeH 11e/IeBOM ayIUTOPUH U TIPUMEHSIEMBIX

oOpa3oBaTeIbHbIX TEXHOJIOTUM.

2.1. HopmaTruBHBIe 0CHOBaHUS

» denepasnbHbIi 3aKOH OT 29.12.2012 Ne 273-$P3 «O6 obpaszoBanuu B Poc-
curickor deneparm»;

* ipuka3 MuHucTepcTBa mipocBeleHusi Poccuiickon @epepauyu  OT
27.07.2022 Ne 629 «O6 yrtBepxkaeHuu Ilopsjka opraHu3aiid W OCY-
IlecTB/eHUs1 0Opa3oBaTe/bHOW JeSITeTbHOCTA TI0  JJOTIOJIHUTE/IbHBIM
o0b111eo0pa3oBaTe/IbHLIM ITPOrPaMMam»;

 noctaHoBsieHue [TpaButensctBa Poccurickon ®eneparuu ot 11.10.2023 Ne
1678 «O6 yTBepkaeHuu [IpaBus MpuMeHeHWsl OpraHK3alisAMH, OCYIIeCTB-
NSIOIIKMMY 00pa3oBaTesbHYIO [esiTe/IbHOCTb, 37IeKTPOHHOT0 00y4eHust, Ju-
CTAHLIMOHHBIX 00pa3oBaTe/bHbIX TeXHOJOTUN TPU peanu3aluu obpa3oBa-
TeJIbHBIX IIPOrPpaMm»;

 canuTapHsble mipaBunia CIT 2.4.3648-20 v caHuTapHble MpaBuia U HOPMBI
CanlIuH 1.2.3685-21 B npuMeHHUMOM pelaKLInY;

« 'OCT P 7.0.97-2025 B uacTi NpUMeHUMBIX TpeboBaHUI K 0(OPMIIEHUIO
OpraHu3aLMOHHO-PaCIIOPSAUTENIBHBIX JOKYMEHTOB;

* ycCTaB M JI0Ka/ibHble HopMaTtvBHbIe akTbl OO0 «MTHHOIIPOTI ».



2.2. IIpUHIMIIBI IOCTPOEHUS NPOrPaMMBbI

CopeprkaHre BBICTPOEHO 10 TIPUHLMIIAM [10C/1ej0BaTeIbHOCTH, JOCTYITHO-
CTH, NPaKTUUeCKOW HallpaB/IeHHOCTH, IIPOBEPSIeMOCTH pe3y/ibTara U IOCTeIeHHO-
O yBeJIMUeHUsi CaMOCTOSITeIbHOCTU. Kak/ibIii TeMaThuecKyii 610K BK/IFOYaeT 1o-
CTAaHOBKY yueOHOU 3aiauu, TeopeTUueckoe OObsiCHEHUWe, JeMOHCTPALIMIo, TTPaK-
THKY, 00pPaTHYIO CBSI3b ¥ KOHTPOJIb OCBOeHUs1. [1py He0OX0[UMOCTY TIPUMEHSIETCS

VH/VBU/YaIbHBIN yueOHbIM IJ1aH B TIpe/iesiaX cofiepKaHusi U 00beMa MporpaMMBI.



3. AKTyaJ'leOCTb M OT/INYUTe/IbHbIe 0CO00eHHOCTH

AKTya/lIbHOCTb TIPOrPaMMBbI OIpeie/isieTCsl YCTOMUMBBIM CIIPOCOM Ha Lud-
POBbIe HaBLIKM M HEOOX0JUMOCTbI0 (POPMUPOBATH He Pa3pO3HEHHOe 3HaHUe OT-
JleJTbHBIX KOMaH/| UM TIPUEMOB, a CIIOCOOHOCTh CTaBUTh 3ajjauy, BbIOMpATh CII0-
co0 peliieHUs], TI0JyuyaTh BOCIIPOU3BOIMMBIN pe3y/bTar, MPOBEePSITh €ro U apry-
MEHTHPOBaHHO TPe/ICTaB/IsATh. B paMKax mporpamMmmel akL[eHT C/ie/iaH Ha OCBOEeHHe
MOCTAaHOBKY aHa/IMTHUUeCKOM 3a/jaur, 00paboTKY JaHHBIX U apTyMeHTUPOBAHHOTO
Tripe/ICTaB/IeHUs BBIBOJOB.

OTmuurTelbHble 0COOEHHOCTU TMPOrPaMMBbI: TIPAKTUKO-OPHUEHTUPOBAHHAS
CTPYKTYpa; eIuHble KPUTeprHy TIPUeMKH paboT; 0b6s13aTesibHasi CaMOTNIPOBepPKa; CO-
yeTaHWe CHHXPOHHOU paboThI C MperojaBaTesieM U 3/eKTPOHHBIX MaTepUasoB;
COXpaHeHHe UCTOPUU BbITIOJTHEHHBIX 3aZlaHUM; BO3MO)XHOCTb TTIOBTOPHOT'O BBITIOJI-
HeHWUs MoCc/ie 00paTHOM CBsi3W; BHUMaHMe K 0e301acHOCTH, aka/leMudeCcKoit 106po-
COBECTHOCTU U KOPPEKTHOMY MCIO/Ib30BaHUIO JJaHHBIX U MPOTPaMMHBIX UHCTPY-

MEHTOB.



4. Ilenn ¥ 3aja4y NPoOrpaMMsI

Ilesib mporpamMMmel - 0CBOeHUe IMOCTaHOBKM aHaIMTUUeCKOW 3ajjauu, obpa-
OOTKM [JaHHBIX U apTyMEeHTHPOBAaHHOTO TIPe/ICTaB/IeHUS BBIBOJIOB.
OOyuaromnue 3aJaum:
* copMHUpOBaTh MOHSITUHHBIM anmnapar Mo TeMaTUKe MPOrpamMMbl;
* OCBOUTb T0C/Ie[I0BaTe/IbHOCTb pab0Thl C OCHOBHBIMU METO/laMH U UHCTPY-
MeHTaMu;
* Hay4WTb BBITIOJIHATH TUIIOBbIE Y KOMIIJIEKCHbIE MPaKTUUeCKUe 3alaHus;
* chopMupoBaTh HABBIKM TeCTUPOBaHUS, CAMOIMPOBEPKHM W UCIpaBAeHUs
OIINOOK;
* Hay4MTb JJOKyMEHTUDPOBATb U MPe/CTaB/IsATh Pe3y/bTar.
Pa3BuBamoiue 3aiauu: pa3BUBaTh JIOTUYECKOE U CUCTEMHOE MBbIIUIEHHE, CIIOo-
COOHOCTh K JIeKOMIIO3ULIMY, aHa/Iu3y OrpaHUYeHU, TIOUCKYy WH(OpMaiuu, pe-
driekcru 1 mepeHOCy crioco0a pellieHust Ha HOBYIO 3a7iauy.
BocnurarenbHble 3aa4u: (JOpMUPOBaTh OTBETCTBEHHOCTD 3a Pe3YJIbTar,
cobmoaeHure npaBusl 6e3oracHoi paboThl, yBaXkeHUe K UHTe/IIeKTyalbHOU C0b-
CTBEHHOCTH, J00POCOBECTHOCTD ITPU BBITIOJTHEHUH 33[JaHUM U KYJIbTYPY KOHCTPYK-

THUBHOI'O BBHI/IMO,Z[Ei/JICTBI/IH.
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5. Ajpecar, yc/I0BUA NpHeMa U KOMIIJIEKTOBaHHe TPy

[TporpamMma rpefHa3HaueHa Zijiss KaTeropuu: AieTh OT 14 jieT u B3pocIible.
CrierjiasibHbIe TpeOOBaHMS K MPebIAYIleMy YPOBHIO 00pa30BaHMS He yCTaHABIIU-
BalOTCSl, eCJIM MHOEe He TIPeZlyCMOTPEeHO ZI0TOBOPOM 006 06pa30BaHUU WU JIOKA/Tb-
HBIMM aKTaMH. PeKoMeH1yeMblii BXOJHOM YPOBEHb: YBepeHHasI [0/1b30BaTe /IbCKasl
paboTa c koMribloTepoM, bpay3epom, dalinamu U TUUYHLIM KabrHeToM o0pa3oBa-
TenbHOM T1aTdopMsbl. [/1s porpamMm yriy6/ieHHOTO YPOBHSI pEKOMEeH/YeTCs B/la-
JeHre 6a30BbIMU KOHCTPYKIMSIMH ITPOrPaMMHPOBaHUS UM TIPOXOXKI€HHEe BXO/I-
HOU JJUarHOCTUKU.

3aurcieHre OCyITeCTB/ISIETCS Ha OCHOBAHUY 3asiBJIEHUS U JOTOBOPa 00 00-
pa30BaHUM B YCTAHOBJIEHHOM OpraHu3alueii mopsizike. [omyckaetcss oOydeHue
VHIWBUYaJbHO U B TpyIie. UMC/IeHHOCTh TPYIITbI, PeXXKUM 3aHITUM U pacruca-
HUe OMpeestOTCS JIOKAJbHBIM aKTOM, J0TOBOPOM M (haKTHUUeCKMMH OpraHu3a-
I[MOHHBIMU yCJIOBUSIMU C YUeTOM CAHUTAPHBIX TPeOOBAaHUI 1 KaueCTBa 0OpaTHOM

CBA3U.
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6. Ilnanupyembie pe3y/bTaThl

ITo 3aBepiiieHHH TTPOrPaMMbl 00yUarOLUANCS:

3HaeT K/IFoueBble MOHATHS, Ha3HaueHHe ¥ OTpaHUUYeHHs] 0CHOBHBIX METOZIOB
TIPOrpaMMBl;

TIOHMMAeT TIOC/Ie/I0BaTe/IbHOCTL TIOJyUeHUs] pe3y/sibTaTa U KPUTEPHUH €ro
KOPPEKTHOCTH;

yMeeT BBITIOJIHSITh TUIIOBbIE 3a/laHUs C MCII0/Ib30BaHWeM cpefcTB: Python,
Jupyter, NumPy, Pandas, cpefcTBa BU3yasu3aljuy;

yMmeeT pa301BaTh KOMILIEKCHYIO 3a/lauy Ha TIPOBepsieMble 3Tarlbl;
TIPUMEHSIET KOHTPO/IbHbBIE TIPUMEpHI, TeCThI UK MHBIE CIIOCOOBI CaMOIIpO-
BEPKU;

BBLISIB/ISIET W MCIPaB/ISieT TUMMYHbIE OIIWOKH, MUCTIO/b3yeT COODIIeHusT CH-
CTeMbI U 0OpaTHYIO CBSI3b;

oopmisieT pe3yabTaT B COOTBETCTBUM C 3aZlaHUEM U OOBSICHSIET TIPUHATHIE
pellieHus;

cobmromaet ripaBusia 6e3omacHoOM paboThl, aKajeMuueCKoi 00pOCOBeCTHO-
CTH U 3aIlUTHI IaHHBIX;

TIpe/ICTaB/ISIeT UTOTOBBIM pe3y/bTaT: aHaIUTUYeCKUN OTUeT U BOCTIPOM3BO-

TMMbIA notebook.
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7. YueOHBIN IVIAH

Ne |Pa3pen/Tema Bcero | Teop. | IIpakt. | Cam. ITA | ®opma KOHTPO-
pab. Jist

1 |IlocraHOBKa aHaIMTAYeCKOU 3a7aun 5 2 3 0 0 | Texyrmmii KOH-
TpOJIb

2 | NumPy 1 maccuBbl faHHBIX 7 3 4 0 0 | Tekywuii KOH-
TpOJIb

3 | Pandas: 3arpy3ka u rpeobpa3oBaHue 9 4 5 0 0 | Tekyuuii KOH-
TPOJb

4 | OunCcTKa ¥ KaueCTBO JJaHHbIX 7 3 4 0 0 | Texymmii KoH-
TpOJIb

5 | OnwucarenbHasi CTaTUCTUKA 7 3 4 0 0 | Texyrmii KOH-
TpOJIb

6 | I'pynnupoBKa U arperanys 7 3 4 0 0 | Tekywuii KOH-
TpOJIb

7 | Busyanusauus JaHHbIX 8 3 5 0 0 | Texyuumi KoH-
TPO/b

8 |IIpoBepka rumnore3 7 3 4 0 0 | Texyrumii KoH-
TpOJIb

9 | AHanu3 BpeMeHHBIX PsiZiOB 6 2 4 0 0 | Texyrmii KOH-
TpOJIb

10 | ®opmupoBaHUe BBIBOJIOB U OTUeTa 6 2 4 0 0 | Tekywuii KOH-
TpOJIb

11 | ATOroBbIi aHaIUTHYECKWN TIPOEKT 7 3 4 0 0 | TekyIuii KOH-
TPO/b

12 | IIpome)xyTouHas aTrTecTaLus 4 0 0 0 4 | mpome)xyTOouHast
arTecranys

Hroro 80 31 45 0 4

[TprMeuaHue: ecM OTe/IbHbIe YaChl CAMOCTOSATE/TbHOM pab0OThl B yueOHOM

I1JIaHEe He BblJe/IEHbI, CAMOCTOATE/IbHAasA IOArOTOBKAd M CaAMOIIPOBEPKd BK/THOUAKOTCA

B IMTPpAKTHYECKHE YUdChI. HPOMG)KYTOLIHEIH daTTeCTaiysa MOXXeT IIPOBOAUTLCA B PaM-

Kax 3aK/IIOUUTe/TbHON TeéMbI, eC/IM OTAe/IbHbIE UdChI ITA He Bbl/le/IeHEI.
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8. YueOHO-TeMaTUYeCKHUH IVIaH

Ne |Tema Yace1 | Popmbl opranusanuu jearenb- | KoHTpoas
HOCTH

1 |ITocTaHOBKA aHA/MTHYeCKOH 5 o0BsiCHeHMe, IeMOHCTpaLs, TIpOBepKa 3a/laHusl, BO-

3a7iaun rpakTuueckas pabora, obpaTHast | IPOCHI, CaMOIPOBepPKa

CBS3b

2 | NumPy 1 MaccuBbI JaHHBIX 7 06bsicCHEeHME, IeMOHCTpALIuS, TIpOBEepKa 3a/jaHus, BO-
rpakThyeckasi pabora, obpatHas | POCKI, CAMOIIPOBEPKA
CBSI3b

3 | Pandas: 3arpy3ka u npeobpa3oBa- 9 o0BsICHeHVe, IeMOHCTpALs, TIpOBepKa 3a/laHusl, BO-

HUe rpakThueckasi pabora, obpaTtHass | POCKI, CAMOIIPOBEPKA

CBSI3b

4 | OunCTKa ¥ KaueCTBO JaHHBIX 7 00BsICHEHVE, IEMOHCTpALS, TIpOBepKa 3a/laHusl, BO-
rpakThueckasi pabora, obpatHass | POCKI, CAMOIIPOBEPKA
CBSI3b

5 | OnucaresnbHasi CTaTHCTHUKA 7 00BsICHeHME, EMOHCTpALYS, TIpOBepKa 3a/laHusl, BO-
rpakThueckasi pabora, obpaTtHas | POCKI, CAMOIIPOBEPKA
CBSI3b

6 | I'pynmupoBKa U arperarus 7 00BsICHEHME, AEMOHCTpALYS, TIpOBEepKa 3a/laHus, BO-
rpakThueckasi pabora, obpatHas | POCKI, CAMOIIPOBEPKA
CBSI3b

7 | Busyanuzanusi JaHHbIX 8 00BsICHEHME, EMOHCTpALYS, TpOBEepKa 3a/laHusl, BO-
MpakTHueckas pabota, obpaTHast | MPOCHI, CaMOTIPOBEpKa
CBSI3b

8 | IIpoBepka rurores 7 00BsICHEHME, AEMOHCTpALUS, TIpPOBEpKa 3a/laHusl, BO-
MpakTHueckas paborta, obpaTHasi | MPOCHI, CaMOMPOBEpKa
CBSI3b

9 | AHanu3 BpeMeHHbIX PSIIOB 6 00BsICHEHHE, IEMOHCTpALUS, TPOBEpKa 3a/]aHMusl, BO-
MpakTHueckas paborta, obpaTHasi | MPOCKI, CAMOMPOBEPKa
CBSI3b

10 | ®opmupoBaHKe BLIBOZOB U OTYeTa 6 00bsiCHeHUe, IeMOHCTpaLys, IIpOBepKa 3a/jaHus, BO-
MpakTHueckas pabora, obpaTHasi | MPOCKI, CaMOMPOBEPKa
CBSI3b

11 | MiToroBblii aHa/IMTHUeCKUI IIPOEKT 7 00bsicCHeHUe, IeMOHCTpaLys, IIpOBepKa 3a/jaHus, BO-
MpakTHueckas pabora, obpaTHasi | MPOCKI, CAMOMPOBEPKa
CBSI3b

12 | IIpomesxyTouHas aTrTecTaLus 4 00bsICHEHME, IeMOHCTpAIIys, 3alluTa/3auer

TipakThyeckasi pabora, obparHast
CBSI3b
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9. KanenjapHsblii yueOHbIN rpaduk

Hauasio oOyueHust ompe/iesisieTCsi TIPUKA30M O 3auMC/IeHUU W/WIA [JOTOBO-
poM 06 obpazoBaHuu. OOpa3oBaTebHas JesTeTbHOCTb MOXKET OCYIIeCTB/ISTHCS B
TeueHHe KaleHapHOro rozia. KOHKpeTHble JaThbl 3aHsITHI (PUKCUPYFOTCS pacruca-

HyeM. Huke ripuBesieH TUMOBOU rpaduK pacrpe/iesieHrs Harpy3KH.

Hepens | Copepxanue Yacel | Opranusanus padoTsl
1 IMocraHoBKa aHamUTUYeCcKoM 3agaun; NumPy 1 MaccuBbI 10 CUHXPOHHbIE 3aHSTUS, 3/1€KTPOH-
JaHHBIX Hble MaTepuasbl, IPakTHKa U
KOHCY/bTalliu
2 NumPy u MaccuBsl faHHbIX; Pandas: 3arpy3ka u rpeo6- 10 CHHXDOHHBIE 3aHSATHS, 3/IeKTPOH-
pasoBaHue Hble MaTepuasbl, IPakTHKa U
KOHCY/IbTaLu
3 Pandas: 3arpy3ka u rpeo6pa3zoBanue; OUnCTKa 1 Kaue- 10 CUHXPOHHbIE 3aHSTHS, 3/1€KTPOH-
CTBO JlaHHbIX; OnucaresipHas CTaTUCTUKA Hble MaTepuassbl, IPaKTHKa U
KOHCY/IbTaLlu
4 OnucaresibHasi CTaTUCTUKA; [ pynnupoBKa v arperauusi 10 CHHXDOHHBIE 3aHATHS, 37IeKTPOH-
Hble MaTepuassbl, IPakTHKa U
KOHCY/bTaLlu
5 ['pynmupoBka v arperaiyst; Busyanusaiys JaHHbIX 10 CUHXPOHHBIE 3aHATUA, JTeKTPOH-
Hble MaTepuyasbl, IPaKTHKa U
KOHCY/bTallu
6 ITpoBepka runotes; AHaaU3 BpeMeHHbIX PS/IOB 10 CUHXDOHHBIE 3aHATHS, 3/IeKTPOH-
Hble MaTepyasbl, TPakTHKa U
KOHCY/IbTallU
7 AHanu3 BpeMeHHbIX p0B; @OpMUpPOBaHKE BBIBOJOB U 10 CUHXDOHHBIe 3aHATHS, 3/IeKTPOH-
oTyeTa; /ITOroBbIM aHA/TUTUYEe CKUU NTPOEKT Hble Marepyasbl, IpakTHKa U
KOHCY/bTallU
8 VToroBblii aHanuTUUeCKUi IPoeKT; [IpoMexxyTouHas 10 CUHXDOHHBIe 3aHATHS, 3/IeKTPOH-
arrecTarys Hble Marepyasbl, IpakTHKa U
KOHCY/bTallu
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10. Pabouasi mporpamMma y4eOHBIX TeM

B pasgene pacKpeITO cofepKaHue KaXKI0W TeMbI, BUZbI AesITe/IbHOCTH, Ca-
MOCTOsiTe/TbHasi paboTa, TeKYyIUi KOHTPO/b U CBSI3b C UTOTOBLIM Pe3y/IbTaTOM.
dakTUYecKasi Moc/eJ0BaTe/bHOCTh OT/Ie/IbHBIX MPAaKTUUeCKUX 3a/laHul MOXKET
YTOUHSITBCS TIperio/iaBaresieM 6e3 M3MeHeHUs 1ieJieid, TIaHUPYEMbBIX Pe3y/IbTaToB

1 00111ero oObeMa MporpaMmabl.
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10.1. ITocraHoBKa aHA/IUTHUECKOH 3a/iaUH

Mecto TeMbl B porpamme. Tema SIBJsIeTCS YaCTbO 10C/I€[0BaTe/IbHOTO
ocBoeHwusi iporpammebl «Data Analysis» 1 obecrieuriBaeT repexo/; OT TOHUMaHUS
OCHOBHBIX TIOHSTHIM K CaMOCTOSITe/IbHOMY BBITIO/IHEHUIO yueOHOM 3a/jaun. Ee co-
Jilep>KaHre COOTHeCeHO C 0011ell Le/blo MporpamMMbl: 0CBOeHHe TI0OCTaHOBKM aHa-
IUTAYECKOU 3a7iauri, 00pabOTKM JaHHBIX ¥ apTyMEHTHPOBAHHOTO TIPe/ICTaB/I€HUS
BBIBO/IOB.

TeopeTnueckoe coaep)xanue. PaccMaTpuBarOTCsl Ha3HaUeHHE Y TPaHUL[bI
TIPUMEHHUMOCTU U3yuaeMbIX TTOHITUM, 0a30Basi TEPMUHOJIOTHSI, BHYTPEHHSISI JIOTH-
Ka orepaljuii, rocse0BaTe/IbHOCTh /1eCTBUNM U KPUTEPUU KOPPEKTHOTO pe3y/ib-
tata. OTleTbHOe BHUMaHUe yZie/isieTCsl CBSI3W TeMbl C PaHee U3yueHHbIM MaTepu-
ajioM, UT€HUIO0 TeXHUYEeCKOW JOKYMeHTaluH, BbIOOpY MoAxosiero crocoba pe-
IIeHYsl, OTpaHUUeHUsIM MeTo/ia, 6e30macHOCTH paboThl C JaHHBIMU U TUTTAYHBIM
TIPUUMHAM OIIINOOK.

IIpakTuuyeckasi moaroroBka. OOyuaromuiics BhITIOMHSET eMOHCTPALIMOH-
HbIM TIpYMep COBMECTHO C TperofiaBaTesieM, 3aTeM pellaeT TUMOBYIO 3ajauy I0
MHCTPYKLIMA U CaMOCTOSITE/IbHYIO 33/lauy C HEelOIHbIMUA WCXOAHBIMU JIAHHBIMHU.
Pe3ynbTaT NpoBepsieTCst Ha KOHTPOJIBbHBIX IpUMepax. [si paboThbl UCIOTb3YHOTCS:
Python, Jupyter, NumPy, Pandas, cpenctBa Busyanu3anuu. [IpakTiyeckas yacTb
3aBepiiaeTcs hUKcalfen pesyabrara, KpaTKiM 00bsiCHEHWeM TIPUHSATOTO pellie-

HHWA U UCIIpaB/IeHNEM 3aMedaHUi.

Ne DemeHT oCcBOeHUsI TeMbI IIpoBepsieMoe felicTBHE 00yUaIOLerocsi
1  TloHATHMIiHBIA anmapar HWcrnonb3yeT 0CHOBHBIE TEPMUHBIL [10 CMBIC/LY U
pasnuuaet 6JM3KYe TOHSTHS.
2 AnroputrM paboTbl BocripousBoguT nociezi0BaTeNbHOCTb JeHCTBUN U
00BbsICHsIeT Ha3HaueHVe KJTFOUeBbIX ITarloB.
3  IIpaktuyeckoe pelieHue [Monyyaet paboTarouyi, NpoOBepsieMblii ¥ BOCIIPOM3-
BOJMMBII pe3y/bTar.
4 IuarHocTUKa ommboK HaxoguT npruviHy HEKOpPEKTHOT'O MOBeJleHNs,
HCIIOMb3YeT COOBILeH s CUCTeMbI M KOHTPOJIbHBIE
TIPUMEpBI.
5  IlpencrasieHue pesysisTara OdopmiisieT paboTy, MOSICHSIET peLlleHre U yKa3bIBaeT

OrpaHHueHHst BBIOPaHHOTO TIOAX0/A.

CamocTosiTesnbHast padora. [loBTopeHre TePMUHOB; 3aBepIilieHre TTPAKTH-
YeCKOM 3a/1auM; TIOATOTOBKA He MeHee TPeX KOHTPOJIbHBIX PUMEPOB; aHa/Inu3 Off-
HOW TUTIMYHOM OLIMOKY; AopaboTKa pe3ysnbrara mo obpaTtHoi cBsizu. CamMoCTos-

Te/IbHad pa60Ta BBITIOJ/IHAETCA B IIpE€Ae/idX 4dCOB, ITIPeaAyCMOTPEHHBIX y‘-IE6H]:>IM
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T7IaHOM, MO0 B COCTaBe TIPAKTUUECKOW TIOATOTOBKH, €C/IA OT/e/IbHbIe Yachl He
BbI/le/IeHBI.

Tekylmii KOHTPOJIb. [IpOBepsItOTCS M0/IHOTA BBITIOJHEHUS 3aaHUs, KOp-
PEKTHOCTh pe3y/ibTaTa, CaMOCTOsITe/IbHOCTh, COO/MI0ieHre TpeboBaHu K odopM-
JIEHUIO U CTI0COOHOCTH OOBSICHUTS pellieHre. TemMa cuuTaeTcsi 0OCBOEHHOM TpH Ji0-
CTW>KEHUM MOPOTrOBOT0 YPOBHS MO KPUTEPHUSM (POH/IA OLIEHOUHBIX CPEJCTB.

CB#A3b C UTOTrOBBIM pe3yabTaroM. Marepuasnbl TeMbl UCTO/Ib3YHOTCS NIPU
MOATOTOBKe pe3y/bTaTa IporpaMMbl: aHaJIMTUUYeCKHM OTYET ¥ BOCIIPOM3BOAUMBIN

notebook.
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10.2. NumPy 1 MaccuBBI JaHHBIX

Mecto TeMbl B porpamme. Tema SIBJsIeTCS YaCTbO 10C/I€[0BaTe/IbHOTO
ocBoeHwusi iporpammebl «Data Analysis» 1 obecrieuriBaeT repexo/; OT TOHUMaHUS
OCHOBHBIX TIOHSTHIM K CaMOCTOSITe/IbHOMY BBITIO/IHEHUIO yueOHOM 3a/jaun. Ee co-
Jilep>KaHre COOTHeCeHO C 0011ell Le/blo MporpamMMbl: 0CBOeHHe TI0OCTaHOBKM aHa-
IUTAYECKOU 3a7iauri, 00pabOTKM JaHHBIX ¥ apTyMEHTHPOBAHHOTO TIPe/ICTaB/I€HUS
BBIBO/IOB.

TeopeTnueckoe coaep)xanue. PaccMaTpuBarOTCsl Ha3HaUeHHE Y TPaHUL[bI
TIPUMEHHUMOCTU U3yuaeMbIX TTOHITUM, 0a30Basi TEPMUHOJIOTHSI, BHYTPEHHSISI JIOTH-
Ka orepaljuii, rocse0BaTe/IbHOCTh /1eCTBUNM U KPUTEPUU KOPPEKTHOTO pe3y/ib-
tata. OTleTbHOe BHUMaHUe yZie/isieTCsl CBSI3W TeMbl C PaHee U3yueHHbIM MaTepu-
ajioM, UT€HUIO0 TeXHUYEeCKOW JOKYMeHTaluH, BbIOOpY MoAxosiero crocoba pe-
IIeHYsl, OTpaHUUeHUsIM MeTo/ia, 6e30macHOCTH paboThl C JaHHBIMU U TUTTAYHBIM
TIPUUMHAM OIIINOOK.

IIpakTuuyeckasi moaroroBka. OOyuaromuiics BhITIOMHSET eMOHCTPALIMOH-
HbIM TIpYMep COBMECTHO C TperofiaBaTesieM, 3aTeM pellaeT TUMOBYIO 3ajauy I0
MHCTPYKLIMA U CaMOCTOSITE/IbHYIO 33/lauy C HEelOIHbIMUA WCXOAHBIMU JIAHHBIMHU.
Pe3ynbTaT NpoBepsieTCst Ha KOHTPOJIBbHBIX IpUMepax. [si paboThbl UCIOTb3YHOTCS:
Python, Jupyter, NumPy, Pandas, cpenctBa Busyanu3anuu. [IpakTiyeckas yacTb
3aBepiiaeTcs hUKcalfen pesyabrara, KpaTKiM 00bsiCHEHWeM TIPUHSATOTO pellie-

HHWA U UCIIpaB/IeHNEM 3aMedaHUi.

Ne DemeHT oCcBOeHUsI TeMbI IIpoBepsieMoe felicTBHE 00yUaIOLerocsi
1  TloHATHMIiHBIA anmapar HWcrnonb3yeT 0CHOBHBIE TEPMUHBIL [10 CMBIC/LY U
pasnuuaet 6JM3KYe TOHSTHS.
2 AnroputrM paboTbl BocripousBoguT nociezi0BaTeNbHOCTb JeHCTBUN U
00BbsICHsIeT Ha3HaueHVe KJTFOUeBbIX ITarloB.
3  IIpaktuyeckoe pelieHue [Monyyaet paboTarouyi, NpoOBepsieMblii ¥ BOCIIPOM3-
BOJMMBII pe3y/bTar.
4 IuarHocTUKa ommboK HaxoguT npruviHy HEKOpPEKTHOT'O MOBeJleHNs,
HCIIOMb3YeT COOBILeH s CUCTeMbI M KOHTPOJIbHBIE
TIPUMEpBI.
5  IlpencrasieHue pesysisTara OdopmiisieT paboTy, MOSICHSIET peLlleHre U yKa3bIBaeT

OrpaHHueHHst BBIOPaHHOTO TIOAX0/A.

CamocTosiTesnbHast padora. [loBTopeHre TePMUHOB; 3aBepIilieHre TTPAKTH-
YeCKOM 3a/1auM; TIOATOTOBKA He MeHee TPeX KOHTPOJIbHBIX PUMEPOB; aHa/Inu3 Off-
HOW TUTIMYHOM OLIMOKY; AopaboTKa pe3ysnbrara mo obpaTtHoi cBsizu. CamMoCTos-

Te/IbHad pa60Ta BBITIOJ/IHAETCA B IIpE€Ae/idX 4dCOB, ITIPeaAyCMOTPEHHBIX y‘-IE6H]:>IM
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T7IaHOM, MO0 B COCTaBe TIPAKTUUECKOW TIOATOTOBKH, €C/IA OT/e/IbHbIe Yachl He
BbI/le/IeHBI.

Tekylmii KOHTPOJIb. [IpOBepsItOTCS M0/IHOTA BBITIOJHEHUS 3aaHUs, KOp-
PEKTHOCTh pe3y/ibTaTa, CaMOCTOsITe/IbHOCTh, COO/MI0ieHre TpeboBaHu K odopM-
JIEHUIO U CTI0COOHOCTH OOBSICHUTS pellieHre. TemMa cuuTaeTcsi 0OCBOEHHOM TpH Ji0-
CTW>KEHUM MOPOTrOBOT0 YPOBHS MO KPUTEPHUSM (POH/IA OLIEHOUHBIX CPEJCTB.

CB#A3b C UTOTrOBBIM pe3yabTaroM. Marepuasnbl TeMbl UCTO/Ib3YHOTCS NIPU
MOATOTOBKe pe3y/bTaTa IporpaMMbl: aHaJIMTUUYeCKHM OTYET ¥ BOCIIPOM3BOAUMBIN

notebook.
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10.3. Pandas: 3arpy3ka u npeodpa3oBaHue

Mecto TeMbl B porpamme. Tema SIBJsIeTCS YaCTbO 10C/I€[0BaTe/IbHOTO
ocBoeHwusi iporpammebl «Data Analysis» 1 obecrieuriBaeT repexo/; OT TOHUMaHUS
OCHOBHBIX TIOHSTHIM K CaMOCTOSITe/IbHOMY BBITIO/IHEHUIO yueOHOM 3a/jaun. Ee co-
Jilep>KaHre COOTHeCeHO C 0011ell Le/blo MporpamMMbl: 0CBOeHHe TI0OCTaHOBKM aHa-
IUTAYECKOU 3a7iauri, 00pabOTKM JaHHBIX ¥ apTyMEHTHPOBAHHOTO TIPe/ICTaB/I€HUS
BBIBO/IOB.

TeopeTnueckoe coaep)xanue. PaccMaTpuBarOTCsl Ha3HaUeHHE Y TPaHUL[bI
TIPUMEHHUMOCTU U3yuaeMbIX TTOHITUM, 0a30Basi TEPMUHOJIOTHSI, BHYTPEHHSISI JIOTH-
Ka orepaljuii, rocse0BaTe/IbHOCTh /1eCTBUNM U KPUTEPUU KOPPEKTHOTO pe3y/ib-
tata. OTleTbHOe BHUMaHUe yZie/isieTCsl CBSI3W TeMbl C PaHee U3yueHHbIM MaTepu-
ajioM, UT€HUIO0 TeXHUYEeCKOW JOKYMeHTaluH, BbIOOpY MoAxosiero crocoba pe-
IIeHYsl, OTpaHUUeHUsIM MeTo/ia, 6e30macHOCTH paboThl C JaHHBIMU U TUTTAYHBIM
TIPUUMHAM OIIINOOK.

IIpakTuuyeckasi moaroroBka. OOyuaromuiics BhITIOMHSET eMOHCTPALIMOH-
HbIM TIpYMep COBMECTHO C TperofiaBaTesieM, 3aTeM pellaeT TUMOBYIO 3ajauy I0
MHCTPYKLIMA U CaMOCTOSITE/IbHYIO 33/lauy C HEelOIHbIMUA WCXOAHBIMU JIAHHBIMHU.
Pe3ynbTaT NpoBepsieTCst Ha KOHTPOJIBbHBIX IpUMepax. [si paboThbl UCIOTb3YHOTCS:
Python, Jupyter, NumPy, Pandas, cpenctBa Busyanu3anuu. [IpakTiyeckas yacTb
3aBepiiaeTcs hUKcalfen pesyabrara, KpaTKiM 00bsiCHEHWeM TIPUHSATOTO pellie-

HHWA U UCIIpaB/IeHNEM 3aMedaHUi.

Ne DemeHT oCcBOeHUsI TeMbI IIpoBepsieMoe felicTBHE 00yUaIOLerocsi
1  TloHATHMIiHBIA anmapar HWcrnonb3yeT 0CHOBHBIE TEPMUHBIL [10 CMBIC/LY U
pasnuuaet 6JM3KYe TOHSTHS.
2 AnroputrM paboTbl BocripousBoguT nociezi0BaTeNbHOCTb JeHCTBUN U
00BbsICHsIeT Ha3HaueHVe KJTFOUeBbIX ITarloB.
3  IIpaktuyeckoe pelieHue [Monyyaet paboTarouyi, NpoOBepsieMblii ¥ BOCIIPOM3-
BOJMMBII pe3y/bTar.
4 IuarHocTUKa ommboK HaxoguT npruviHy HEKOpPEKTHOT'O MOBeJleHNs,
HCIIOMb3YeT COOBILeH s CUCTeMbI M KOHTPOJIbHBIE
TIPUMEpBI.
5  IlpencrasieHue pesysisTara OdopmiisieT paboTy, MOSICHSIET peLlleHre U yKa3bIBaeT

OrpaHHueHHst BBIOPaHHOTO TIOAX0/A.

CamocTosiTesnbHast padora. [loBTopeHre TePMUHOB; 3aBepIilieHre TTPAKTH-
YeCKOM 3a/1auM; TIOATOTOBKA He MeHee TPeX KOHTPOJIbHBIX PUMEPOB; aHa/Inu3 Off-
HOW TUTIMYHOM OLIMOKY; AopaboTKa pe3ysnbrara mo obpaTtHoi cBsizu. CamMoCTos-

Te/IbHad pa60Ta BBITIOJ/IHAETCA B IIpE€Ae/idX 4dCOB, ITIPeaAyCMOTPEHHBIX y‘-IE6H]:>IM
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T7IaHOM, MO0 B COCTaBe TIPAKTUUECKOW TIOATOTOBKH, €C/IA OT/e/IbHbIe Yachl He
BbI/le/IeHBI.

Tekylmii KOHTPOJIb. [IpOBepsItOTCS M0/IHOTA BBITIOJHEHUS 3aaHUs, KOp-
PEKTHOCTh pe3y/ibTaTa, CaMOCTOsITe/IbHOCTh, COO/MI0ieHre TpeboBaHu K odopM-
JIEHUIO U CTI0COOHOCTH OOBSICHUTS pellieHre. TemMa cuuTaeTcsi 0OCBOEHHOM TpH Ji0-
CTW>KEHUM MOPOTrOBOT0 YPOBHS MO KPUTEPHUSM (POH/IA OLIEHOUHBIX CPEJCTB.

CB#A3b C UTOTrOBBIM pe3yabTaroM. Marepuasnbl TeMbl UCTO/Ib3YHOTCS NIPU
MOATOTOBKe pe3y/bTaTa IporpaMMbl: aHaJIMTUUYeCKHM OTYET ¥ BOCIIPOM3BOAUMBIN

notebook.
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10.4. OuKcTKa ¥ Ka4eCTBO JJaHHBIX

Mecto TeMbl B porpamme. Tema SIBJsIeTCS YaCTbO 10C/I€[0BaTe/IbHOTO
ocBoeHwusi iporpammebl «Data Analysis» 1 obecrieuriBaeT repexo/; OT TOHUMaHUS
OCHOBHBIX TIOHSTHIM K CaMOCTOSITe/IbHOMY BBITIO/IHEHUIO yueOHOM 3a/jaun. Ee co-
Jilep>KaHre COOTHeCeHO C 0011ell Le/blo MporpamMMbl: 0CBOeHHe TI0OCTaHOBKM aHa-
IUTAYECKOU 3a7iauri, 00pabOTKM JaHHBIX ¥ apTyMEHTHPOBAHHOTO TIPe/ICTaB/I€HUS
BBIBO/IOB.

TeopeTnueckoe coaep)xanue. PaccMaTpuBarOTCsl Ha3HaUeHHE Y TPaHUL[bI
TIPUMEHHUMOCTU U3yuaeMbIX TTOHITUM, 0a30Basi TEPMUHOJIOTHSI, BHYTPEHHSISI JIOTH-
Ka orepaljuii, rocse0BaTe/IbHOCTh /1eCTBUNM U KPUTEPUU KOPPEKTHOTO pe3y/ib-
tata. OTleTbHOe BHUMaHUe yZie/isieTCsl CBSI3W TeMbl C PaHee U3yueHHbIM MaTepu-
ajioM, UT€HUIO0 TeXHUYEeCKOW JOKYMeHTaluH, BbIOOpY MoAxosiero crocoba pe-
IIeHYsl, OTpaHUUeHUsIM MeTo/ia, 6e30macHOCTH paboThl C JaHHBIMU U TUTTAYHBIM
TIPUUMHAM OIIINOOK.

IIpakTuuyeckasi moaroroBka. OOyuaromuiics BhITIOMHSET eMOHCTPALIMOH-
HbIM TIpYMep COBMECTHO C TperofiaBaTesieM, 3aTeM pellaeT TUMOBYIO 3ajauy I0
MHCTPYKLIMA U CaMOCTOSITE/IbHYIO 33/lauy C HEelOIHbIMUA WCXOAHBIMU JIAHHBIMHU.
Pe3ynbTaT NpoBepsieTCst Ha KOHTPOJIBbHBIX IpUMepax. [si paboThbl UCIOTb3YHOTCS:
Python, Jupyter, NumPy, Pandas, cpenctBa Busyanu3anuu. [IpakTiyeckas yacTb
3aBepiiaeTcs hUKcalfen pesyabrara, KpaTKiM 00bsiCHEHWeM TIPUHSATOTO pellie-

HHWA U UCIIpaB/IeHNEM 3aMedaHUi.

Ne DemeHT oCcBOeHUsI TeMbI IIpoBepsieMoe felicTBHE 00yUaIOLerocsi
1  TloHATHMIiHBIA anmapar HWcrnonb3yeT 0CHOBHBIE TEPMUHBIL [10 CMBIC/LY U
pasnuuaet 6JM3KYe TOHSTHS.
2 AnroputrM paboTbl BocripousBoguT nociezi0BaTeNbHOCTb JeHCTBUN U
00BbsICHsIeT Ha3HaueHVe KJTFOUeBbIX ITarloB.
3  IIpaktuyeckoe pelieHue [Monyyaet paboTarouyi, NpoOBepsieMblii ¥ BOCIIPOM3-
BOJMMBII pe3y/bTar.
4 IuarHocTUKa ommboK HaxoguT npruviHy HEKOpPEKTHOT'O MOBeJleHNs,
HCIIOMb3YeT COOBILeH s CUCTeMbI M KOHTPOJIbHBIE
TIPUMEpBI.
5  IlpencrasieHue pesysisTara OdopmiisieT paboTy, MOSICHSIET peLlleHre U yKa3bIBaeT

OrpaHHueHHst BBIOPaHHOTO TIOAX0/A.

CamocTosiTesnbHast padora. [loBTopeHre TePMUHOB; 3aBepIilieHre TTPAKTH-
YeCKOM 3a/1auM; TIOATOTOBKA He MeHee TPeX KOHTPOJIbHBIX PUMEPOB; aHa/Inu3 Off-
HOW TUTIMYHOM OLIMOKY; AopaboTKa pe3ysnbrara mo obpaTtHoi cBsizu. CamMoCTos-

Te/IbHad pa60Ta BBITIOJ/IHAETCA B IIpE€Ae/idX 4dCOB, ITIPeaAyCMOTPEHHBIX y‘-IE6H]:>IM
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T7IaHOM, MO0 B COCTaBe TIPAKTUUECKOW TIOATOTOBKH, €C/IA OT/e/IbHbIe Yachl He
BbI/le/IeHBI.

Tekylmii KOHTPOJIb. [IpOBepsItOTCS M0/IHOTA BBITIOJHEHUS 3aaHUs, KOp-
PEKTHOCTh pe3y/ibTaTa, CaMOCTOsITe/IbHOCTh, COO/MI0ieHre TpeboBaHu K odopM-
JIEHUIO U CTI0COOHOCTH OOBSICHUTS pellieHre. TemMa cuuTaeTcsi 0OCBOEHHOM TpH Ji0-
CTW>KEHUM MOPOTrOBOT0 YPOBHS MO KPUTEPHUSM (POH/IA OLIEHOUHBIX CPEJCTB.

CB#A3b C UTOTrOBBIM pe3yabTaroM. Marepuasnbl TeMbl UCTO/Ib3YHOTCS NIPU
MOATOTOBKe pe3y/bTaTa IporpaMMbl: aHaJIMTUUYeCKHM OTYET ¥ BOCIIPOM3BOAUMBIN

notebook.
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10.5. OnucarenbHasA CTaTUCTUKA

Mecto TeMbl B porpamme. Tema SIBJsIeTCS YaCTbO 10C/I€[0BaTe/IbHOTO
ocBoeHwusi iporpammebl «Data Analysis» 1 obecrieuriBaeT repexo/; OT TOHUMaHUS
OCHOBHBIX TIOHSTHIM K CaMOCTOSITe/IbHOMY BBITIO/IHEHUIO yueOHOM 3a/jaun. Ee co-
Jilep>KaHre COOTHeCeHO C 0011ell Le/blo MporpamMMbl: 0CBOeHHe TI0OCTaHOBKM aHa-
IUTAYECKOU 3a7iauri, 00pabOTKM JaHHBIX ¥ apTyMEHTHPOBAHHOTO TIPe/ICTaB/I€HUS
BBIBO/IOB.

TeopeTnueckoe coaep)xanue. PaccMaTpuBarOTCsl Ha3HaUeHHE Y TPaHUL[bI
TIPUMEHHUMOCTU U3yuaeMbIX TTOHITUM, 0a30Basi TEPMUHOJIOTHSI, BHYTPEHHSISI JIOTH-
Ka orepaljuii, rocse0BaTe/IbHOCTh /1eCTBUNM U KPUTEPUU KOPPEKTHOTO pe3y/ib-
tata. OTleTbHOe BHUMaHUe yZie/isieTCsl CBSI3W TeMbl C PaHee U3yueHHbIM MaTepu-
ajioM, UT€HUIO0 TeXHUYEeCKOW JOKYMeHTaluH, BbIOOpY MoAxosiero crocoba pe-
IIeHYsl, OTpaHUUeHUsIM MeTo/ia, 6e30macHOCTH paboThl C JaHHBIMU U TUTTAYHBIM
TIPUUMHAM OIIINOOK.

IIpakTuuyeckasi moaroroBka. OOyuaromuiics BhITIOMHSET eMOHCTPALIMOH-
HbIM TIpYMep COBMECTHO C TperofiaBaTesieM, 3aTeM pellaeT TUMOBYIO 3ajauy I0
MHCTPYKLIMA U CaMOCTOSITE/IbHYIO 33/lauy C HEelOIHbIMUA WCXOAHBIMU JIAHHBIMHU.
Pe3ynbTaT NpoBepsieTCst Ha KOHTPOJIBbHBIX IpUMepax. [si paboThbl UCIOTb3YHOTCS:
Python, Jupyter, NumPy, Pandas, cpenctBa Busyanu3anuu. [IpakTiyeckas yacTb
3aBepiiaeTcs hUKcalfen pesyabrara, KpaTKiM 00bsiCHEHWeM TIPUHSATOTO pellie-

HHWA U UCIIpaB/IeHNEM 3aMedaHUi.

Ne DemeHT oCcBOeHUsI TeMbI IIpoBepsieMoe felicTBHE 00yUaIOLerocsi
1  TloHATHMIiHBIA anmapar HWcrnonb3yeT 0CHOBHBIE TEPMUHBIL [10 CMBIC/LY U
pasnuuaet 6JM3KYe TOHSTHS.
2 AnroputrM paboTbl BocripousBoguT nociezi0BaTeNbHOCTb JeHCTBUN U
00BbsICHsIeT Ha3HaueHVe KJTFOUeBbIX ITarloB.
3  IIpaktuyeckoe pelieHue [Monyyaet paboTarouyi, NpoOBepsieMblii ¥ BOCIIPOM3-
BOJMMBII pe3y/bTar.
4 IuarHocTUKa ommboK HaxoguT npruviHy HEKOpPEKTHOT'O MOBeJleHNs,
HCIIOMb3YeT COOBILeH s CUCTeMbI M KOHTPOJIbHBIE
TIPUMEpBI.
5  IlpencrasieHue pesysisTara OdopmiisieT paboTy, MOSICHSIET peLlleHre U yKa3bIBaeT

OrpaHHueHHst BBIOPaHHOTO TIOAX0/A.

CamocTosiTesnbHast padora. [loBTopeHre TePMUHOB; 3aBepIilieHre TTPAKTH-
YeCKOM 3a/1auM; TIOATOTOBKA He MeHee TPeX KOHTPOJIbHBIX PUMEPOB; aHa/Inu3 Off-
HOW TUTIMYHOM OLIMOKY; AopaboTKa pe3ysnbrara mo obpaTtHoi cBsizu. CamMoCTos-

Te/IbHad pa60Ta BBITIOJ/IHAETCA B IIpE€Ae/idX 4dCOB, ITIPeaAyCMOTPEHHBIX y‘-IE6H]:>IM
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T7IaHOM, MO0 B COCTaBe TIPAKTUUECKOW TIOATOTOBKH, €C/IA OT/e/IbHbIe Yachl He
BbI/le/IeHBI.

Tekylmii KOHTPOJIb. [IpOBepsItOTCS M0/IHOTA BBITIOJHEHUS 3aaHUs, KOp-
PEKTHOCTh pe3y/ibTaTa, CaMOCTOsITe/IbHOCTh, COO/MI0ieHre TpeboBaHu K odopM-
JIEHUIO U CTI0COOHOCTH OOBSICHUTS pellieHre. TemMa cuuTaeTcsi 0OCBOEHHOM TpH Ji0-
CTW>KEHUM MOPOTrOBOT0 YPOBHS MO KPUTEPHUSM (POH/IA OLIEHOUHBIX CPEJCTB.

CB#A3b C UTOTrOBBIM pe3yabTaroM. Marepuasnbl TeMbl UCTO/Ib3YHOTCS NIPU
MOATOTOBKe pe3y/bTaTa IporpaMMbl: aHaJIMTUUYeCKHM OTYET ¥ BOCIIPOM3BOAUMBIN

notebook.
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10.6. I'pynnupoBKa M arperanus

Mecto TeMbl B porpamme. Tema SIBJsIeTCS YaCTbO 10C/I€[0BaTe/IbHOTO
ocBoeHwusi iporpammebl «Data Analysis» 1 obecrieuriBaeT repexo/; OT TOHUMaHUS
OCHOBHBIX TIOHSTHIM K CaMOCTOSITe/IbHOMY BBITIO/IHEHUIO yueOHOM 3a/jaun. Ee co-
Jilep>KaHre COOTHeCeHO C 0011ell Le/blo MporpamMMbl: 0CBOeHHe TI0OCTaHOBKM aHa-
IUTAYECKOU 3a7iauri, 00pabOTKM JaHHBIX ¥ apTyMEHTHPOBAHHOTO TIPe/ICTaB/I€HUS
BBIBO/IOB.

TeopeTnueckoe coaep)xanue. PaccMaTpuBarOTCsl Ha3HaUeHHE Y TPaHUL[bI
TIPUMEHHUMOCTU U3yuaeMbIX TTOHITUM, 0a30Basi TEPMUHOJIOTHSI, BHYTPEHHSISI JIOTH-
Ka orepaljuii, rocse0BaTe/IbHOCTh /1eCTBUNM U KPUTEPUU KOPPEKTHOTO pe3y/ib-
tata. OTleTbHOe BHUMaHUe yZie/isieTCsl CBSI3W TeMbl C PaHee U3yueHHbIM MaTepu-
ajioM, UT€HUIO0 TeXHUYEeCKOW JOKYMeHTaluH, BbIOOpY MoAxosiero crocoba pe-
IIeHYsl, OTpaHUUeHUsIM MeTo/ia, 6e30macHOCTH paboThl C JaHHBIMU U TUTTAYHBIM
TIPUUMHAM OIIINOOK.

IIpakTuuyeckasi moaroroBka. OOyuaromuiics BhITIOMHSET eMOHCTPALIMOH-
HbIM TIpYMep COBMECTHO C TperofiaBaTesieM, 3aTeM pellaeT TUMOBYIO 3ajauy I0
MHCTPYKLIMA U CaMOCTOSITE/IbHYIO 33/lauy C HEelOIHbIMUA WCXOAHBIMU JIAHHBIMHU.
Pe3ynbTaT NpoBepsieTCst Ha KOHTPOJIBbHBIX IpUMepax. [si paboThbl UCIOTb3YHOTCS:
Python, Jupyter, NumPy, Pandas, cpenctBa Busyanu3anuu. [IpakTiyeckas yacTb
3aBepiiaeTcs hUKcalfen pesyabrara, KpaTKiM 00bsiCHEHWeM TIPUHSATOTO pellie-

HHWA U UCIIpaB/IeHNEM 3aMedaHUi.

Ne DemeHT oCcBOeHUsI TeMbI IIpoBepsieMoe felicTBHE 00yUaIOLerocsi
1  TloHATHMIiHBIA anmapar HWcrnonb3yeT 0CHOBHBIE TEPMUHBIL [10 CMBIC/LY U
pasnuuaet 6JM3KYe TOHSTHS.
2 AnroputrM paboTbl BocripousBoguT nociezi0BaTeNbHOCTb JeHCTBUN U
00BbsICHsIeT Ha3HaueHVe KJTFOUeBbIX ITarloB.
3  IIpaktuyeckoe pelieHue [Monyyaet paboTarouyi, NpoOBepsieMblii ¥ BOCIIPOM3-
BOJMMBII pe3y/bTar.
4 IuarHocTUKa ommboK HaxoguT npruviHy HEKOpPEKTHOT'O MOBeJleHNs,
HCIIOMb3YeT COOBILeH s CUCTeMbI M KOHTPOJIbHBIE
TIPUMEpBI.
5  IlpencrasieHue pesysisTara OdopmiisieT paboTy, MOSICHSIET peLlleHre U yKa3bIBaeT

OrpaHHueHHst BBIOPaHHOTO TIOAX0/A.

CamocTosiTesnbHast padora. [loBTopeHre TePMUHOB; 3aBepIilieHre TTPAKTH-
YeCKOM 3a/1auM; TIOATOTOBKA He MeHee TPeX KOHTPOJIbHBIX PUMEPOB; aHa/Inu3 Off-
HOW TUTIMYHOM OLIMOKY; AopaboTKa pe3ysnbrara mo obpaTtHoi cBsizu. CamMoCTos-

Te/IbHad pa60Ta BBITIOJ/IHAETCA B IIpE€Ae/idX 4dCOB, ITIPeaAyCMOTPEHHBIX y‘-IE6H]:>IM
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T7IaHOM, MO0 B COCTaBe TIPAKTUUECKOW TIOATOTOBKH, €C/IA OT/e/IbHbIe Yachl He
BbI/le/IeHBI.

Tekylmii KOHTPOJIb. [IpOBepsItOTCS M0/IHOTA BBITIOJHEHUS 3aaHUs, KOp-
PEKTHOCTh pe3y/ibTaTa, CaMOCTOsITe/IbHOCTh, COO/MI0ieHre TpeboBaHu K odopM-
JIEHUIO U CTI0COOHOCTH OOBSICHUTS pellieHre. TemMa cuuTaeTcsi 0OCBOEHHOM TpH Ji0-
CTW>KEHUM MOPOTrOBOT0 YPOBHS MO KPUTEPHUSM (POH/IA OLIEHOUHBIX CPEJCTB.

CB#A3b C UTOTrOBBIM pe3yabTaroM. Marepuasnbl TeMbl UCTO/Ib3YHOTCS NIPU
MOATOTOBKe pe3y/bTaTa IporpaMMbl: aHaJIMTUUYeCKHM OTYET ¥ BOCIIPOM3BOAUMBIN

notebook.
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10.7. Busyanusanus JaHHBIX

Mecto TeMbl B porpamme. Tema SIBJsIeTCS YaCTbO 10C/I€[0BaTe/IbHOTO
ocBoeHwusi iporpammebl «Data Analysis» 1 obecrieuriBaeT repexo/; OT TOHUMaHUS
OCHOBHBIX TIOHSTHIM K CaMOCTOSITe/IbHOMY BBITIO/IHEHUIO yueOHOM 3a/jaun. Ee co-
Jilep>KaHre COOTHeCeHO C 0011ell Le/blo MporpamMMbl: 0CBOeHHe TI0OCTaHOBKM aHa-
IUTAYECKOU 3a7iauri, 00pabOTKM JaHHBIX ¥ apTyMEHTHPOBAHHOTO TIPe/ICTaB/I€HUS
BBIBO/IOB.

TeopeTnueckoe coaep)xanue. PaccMaTpuBarOTCsl Ha3HaUeHHE Y TPaHUL[bI
TIPUMEHHUMOCTU U3yuaeMbIX TTOHITUM, 0a30Basi TEPMUHOJIOTHSI, BHYTPEHHSISI JIOTH-
Ka orepaljuii, rocse0BaTe/IbHOCTh /1eCTBUNM U KPUTEPUU KOPPEKTHOTO pe3y/ib-
tata. OTleTbHOe BHUMaHUe yZie/isieTCsl CBSI3W TeMbl C PaHee U3yueHHbIM MaTepu-
ajioM, UT€HUIO0 TeXHUYEeCKOW JOKYMeHTaluH, BbIOOpY MoAxosiero crocoba pe-
IIeHYsl, OTpaHUUeHUsIM MeTo/ia, 6e30macHOCTH paboThl C JaHHBIMU U TUTTAYHBIM
TIPUUMHAM OIIINOOK.

IIpakTuuyeckasi moaroroBka. OOyuaromuiics BhITIOMHSET eMOHCTPALIMOH-
HbIM TIpYMep COBMECTHO C TperofiaBaTesieM, 3aTeM pellaeT TUMOBYIO 3ajauy I0
MHCTPYKLIMA U CaMOCTOSITE/IbHYIO 33/lauy C HEelOIHbIMUA WCXOAHBIMU JIAHHBIMHU.
Pe3ynbTaT NpoBepsieTCst Ha KOHTPOJIBbHBIX IpUMepax. [si paboThbl UCIOTb3YHOTCS:
Python, Jupyter, NumPy, Pandas, cpenctBa Busyanu3anuu. [IpakTiyeckas yacTb
3aBepiiaeTcs hUKcalfen pesyabrara, KpaTKiM 00bsiCHEHWeM TIPUHSATOTO pellie-

HHWA U UCIIpaB/IeHNEM 3aMedaHUi.

Ne DemeHT oCcBOeHUsI TeMbI IIpoBepsieMoe felicTBHE 00yUaIOLerocsi
1  TloHATHMIiHBIA anmapar HWcrnonb3yeT 0CHOBHBIE TEPMUHBIL [10 CMBIC/LY U
pasnuuaet 6JM3KYe TOHSTHS.
2 AnroputrM paboTbl BocripousBoguT nociezi0BaTeNbHOCTb JeHCTBUN U
00BbsICHsIeT Ha3HaueHVe KJTFOUeBbIX ITarloB.
3  IIpaktuyeckoe pelieHue [Monyyaet paboTarouyi, NpoOBepsieMblii ¥ BOCIIPOM3-
BOJMMBII pe3y/bTar.
4 IuarHocTUKa ommboK HaxoguT npruviHy HEKOpPEKTHOT'O MOBeJleHNs,
HCIIOMb3YeT COOBILeH s CUCTeMbI M KOHTPOJIbHBIE
TIPUMEpBI.
5  IlpencrasieHue pesysisTara OdopmiisieT paboTy, MOSICHSIET peLlleHre U yKa3bIBaeT

OrpaHHueHHst BBIOPaHHOTO TIOAX0/A.

CamocTosiTesnbHast padora. [loBTopeHre TePMUHOB; 3aBepIilieHre TTPAKTH-
YeCKOM 3a/1auM; TIOATOTOBKA He MeHee TPeX KOHTPOJIbHBIX PUMEPOB; aHa/Inu3 Off-
HOW TUTIMYHOM OLIMOKY; AopaboTKa pe3ysnbrara mo obpaTtHoi cBsizu. CamMoCTos-

Te/IbHad pa60Ta BBITIOJ/IHAETCA B IIpE€Ae/idX 4dCOB, ITIPeaAyCMOTPEHHBIX y‘-IE6H]:>IM
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T7IaHOM, MO0 B COCTaBe TIPAKTUUECKOW TIOATOTOBKH, €C/IA OT/e/IbHbIe Yachl He
BbI/le/IeHBI.

Tekylmii KOHTPOJIb. [IpOBepsItOTCS M0/IHOTA BBITIOJHEHUS 3aaHUs, KOp-
PEKTHOCTh pe3y/ibTaTa, CaMOCTOsITe/IbHOCTh, COO/MI0ieHre TpeboBaHu K odopM-
JIEHUIO U CTI0COOHOCTH OOBSICHUTS pellieHre. TemMa cuuTaeTcsi 0OCBOEHHOM TpH Ji0-
CTW>KEHUM MOPOTrOBOT0 YPOBHS MO KPUTEPHUSM (POH/IA OLIEHOUHBIX CPEJCTB.

CB#A3b C UTOTrOBBIM pe3yabTaroM. Marepuasnbl TeMbl UCTO/Ib3YHOTCS NIPU
MOATOTOBKe pe3y/bTaTa IporpaMMbl: aHaJIMTUUYeCKHM OTYET ¥ BOCIIPOM3BOAUMBIN

notebook.
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10.8. IIpoBepka runores

Mecto TeMbl B porpamme. Tema SIBJsIeTCS YaCTbO 10C/I€[0BaTe/IbHOTO
ocBoeHwusi iporpammebl «Data Analysis» 1 obecrieuriBaeT repexo/; OT TOHUMaHUS
OCHOBHBIX TIOHSTHIM K CaMOCTOSITe/IbHOMY BBITIO/IHEHUIO yueOHOM 3a/jaun. Ee co-
Jilep>KaHre COOTHeCeHO C 0011ell Le/blo MporpamMMbl: 0CBOeHHe TI0OCTaHOBKM aHa-
IUTAYECKOU 3a7iauri, 00pabOTKM JaHHBIX ¥ apTyMEHTHPOBAHHOTO TIPe/ICTaB/I€HUS
BBIBO/IOB.

TeopeTnueckoe coaep)xanue. PaccMaTpuBarOTCsl Ha3HaUeHHE Y TPaHUL[bI
TIPUMEHHUMOCTU U3yuaeMbIX TTOHITUM, 0a30Basi TEPMUHOJIOTHSI, BHYTPEHHSISI JIOTH-
Ka orepaljuii, rocse0BaTe/IbHOCTh /1eCTBUNM U KPUTEPUU KOPPEKTHOTO pe3y/ib-
tata. OTleTbHOe BHUMaHUe yZie/isieTCsl CBSI3W TeMbl C PaHee U3yueHHbIM MaTepu-
ajioM, UT€HUIO0 TeXHUYEeCKOW JOKYMeHTaluH, BbIOOpY MoAxosiero crocoba pe-
IIeHYsl, OTpaHUUeHUsIM MeTo/ia, 6e30macHOCTH paboThl C JaHHBIMU U TUTTAYHBIM
TIPUUMHAM OIIINOOK.

IIpakTuuyeckasi moaroroBka. OOyuaromuiics BhITIOMHSET eMOHCTPALIMOH-
HbIM TIpYMep COBMECTHO C TperofiaBaTesieM, 3aTeM pellaeT TUMOBYIO 3ajauy I0
MHCTPYKLIMA U CaMOCTOSITE/IbHYIO 33/lauy C HEelOIHbIMUA WCXOAHBIMU JIAHHBIMHU.
Pe3ynbTaT NpoBepsieTCst Ha KOHTPOJIBbHBIX IpUMepax. [si paboThbl UCIOTb3YHOTCS:
Python, Jupyter, NumPy, Pandas, cpenctBa Busyanu3anuu. [IpakTiyeckas yacTb
3aBepiiaeTcs hUKcalfen pesyabrara, KpaTKiM 00bsiCHEHWeM TIPUHSATOTO pellie-

HHWA U UCIIpaB/IeHNEM 3aMedaHUi.

Ne DemeHT oCcBOeHUsI TeMbI IIpoBepsieMoe felicTBHE 00yUaIOLerocsi
1  TloHATHMIiHBIA anmapar HWcrnonb3yeT 0CHOBHBIE TEPMUHBIL [10 CMBIC/LY U
pasnuuaet 6JM3KYe TOHSTHS.
2 AnroputrM paboTbl BocripousBoguT nociezi0BaTeNbHOCTb JeHCTBUN U
00BbsICHsIeT Ha3HaueHVe KJTFOUeBbIX ITarloB.
3  IIpaktuyeckoe pelieHue [Monyyaet paboTarouyi, NpoOBepsieMblii ¥ BOCIIPOM3-
BOJMMBII pe3y/bTar.
4 IuarHocTUKa ommboK HaxoguT npruviHy HEKOpPEKTHOT'O MOBeJleHNs,
HCIIOMb3YeT COOBILeH s CUCTeMbI M KOHTPOJIbHBIE
TIPUMEpBI.
5  IlpencrasieHue pesysisTara OdopmiisieT paboTy, MOSICHSIET peLlleHre U yKa3bIBaeT

OrpaHHueHHst BBIOPaHHOTO TIOAX0/A.

CamocTosiTesnbHast padora. [loBTopeHre TePMUHOB; 3aBepIilieHre TTPAKTH-
YeCKOM 3a/1auM; TIOATOTOBKA He MeHee TPeX KOHTPOJIbHBIX PUMEPOB; aHa/Inu3 Off-
HOW TUTIMYHOM OLIMOKY; AopaboTKa pe3ysnbrara mo obpaTtHoi cBsizu. CamMoCTos-

Te/IbHad pa60Ta BBITIOJ/IHAETCA B IIpE€Ae/idX 4dCOB, ITIPeaAyCMOTPEHHBIX y‘-IE6H]:>IM
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T7IaHOM, MO0 B COCTaBe TIPAKTUUECKOW TIOATOTOBKH, €C/IA OT/e/IbHbIe Yachl He
BbI/le/IeHBI.

Tekylmii KOHTPOJIb. [IpOBepsItOTCS M0/IHOTA BBITIOJHEHUS 3aaHUs, KOp-
PEKTHOCTh pe3y/ibTaTa, CaMOCTOsITe/IbHOCTh, COO/MI0ieHre TpeboBaHu K odopM-
JIEHUIO U CTI0COOHOCTH OOBSICHUTS pellieHre. TemMa cuuTaeTcsi 0OCBOEHHOM TpH Ji0-
CTW>KEHUM MOPOTrOBOT0 YPOBHS MO KPUTEPHUSM (POH/IA OLIEHOUHBIX CPEJCTB.

CB#A3b C UTOTrOBBIM pe3yabTaroM. Marepuasnbl TeMbl UCTO/Ib3YHOTCS NIPU
MOATOTOBKe pe3y/bTaTa IporpaMMbl: aHaJIMTUUYeCKHM OTYET ¥ BOCIIPOM3BOAUMBIN

notebook.
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10.9. AHanu3 BpeMeHHBbIX PA/I0B

Mecto TeMbl B porpamme. Tema SIBJsIeTCS YaCTbO 10C/I€[0BaTe/IbHOTO
ocBoeHwusi iporpammebl «Data Analysis» 1 obecrieuriBaeT repexo/; OT TOHUMaHUS
OCHOBHBIX TIOHSTHIM K CaMOCTOSITe/IbHOMY BBITIO/IHEHUIO yueOHOM 3a/jaun. Ee co-
Jilep>KaHre COOTHeCeHO C 0011ell Le/blo MporpamMMbl: 0CBOeHHe TI0OCTaHOBKM aHa-
IUTAYECKOU 3a7iauri, 00pabOTKM JaHHBIX ¥ apTyMEHTHPOBAHHOTO TIPe/ICTaB/I€HUS
BBIBO/IOB.

TeopeTnueckoe coaep)xanue. PaccMaTpuBarOTCsl Ha3HaUeHHE Y TPaHUL[bI
TIPUMEHHUMOCTU U3yuaeMbIX TTOHITUM, 0a30Basi TEPMUHOJIOTHSI, BHYTPEHHSISI JIOTH-
Ka orepaljuii, rocse0BaTe/IbHOCTh /1eCTBUNM U KPUTEPUU KOPPEKTHOTO pe3y/ib-
tata. OTleTbHOe BHUMaHUe yZie/isieTCsl CBSI3W TeMbl C PaHee U3yueHHbIM MaTepu-
ajioM, UT€HUIO0 TeXHUYEeCKOW JOKYMeHTaluH, BbIOOpY MoAxosiero crocoba pe-
IIeHYsl, OTpaHUUeHUsIM MeTo/ia, 6e30macHOCTH paboThl C JaHHBIMU U TUTTAYHBIM
TIPUUMHAM OIIINOOK.

IIpakTuuyeckasi moaroroBka. OOyuaromuiics BhITIOMHSET eMOHCTPALIMOH-
HbIM TIpYMep COBMECTHO C TperofiaBaTesieM, 3aTeM pellaeT TUMOBYIO 3ajauy I0
MHCTPYKLIMA U CaMOCTOSITE/IbHYIO 33/lauy C HEelOIHbIMUA WCXOAHBIMU JIAHHBIMHU.
Pe3ynbTaT NpoBepsieTCst Ha KOHTPOJIBbHBIX IpUMepax. [si paboThbl UCIOTb3YHOTCS:
Python, Jupyter, NumPy, Pandas, cpenctBa Busyanu3anuu. [IpakTiyeckas yacTb
3aBepiiaeTcs hUKcalfen pesyabrara, KpaTKiM 00bsiCHEHWeM TIPUHSATOTO pellie-

HHWA U UCIIpaB/IeHNEM 3aMedaHUi.

Ne DemeHT oCcBOeHUsI TeMbI IIpoBepsieMoe felicTBHE 00yUaIOLerocsi
1  TloHATHMIiHBIA anmapar HWcrnonb3yeT 0CHOBHBIE TEPMUHBIL [10 CMBIC/LY U
pasnuuaet 6JM3KYe TOHSTHS.
2 AnroputrM paboTbl BocripousBoguT nociezi0BaTeNbHOCTb JeHCTBUN U
00BbsICHsIeT Ha3HaueHVe KJTFOUeBbIX ITarloB.
3  IIpaktuyeckoe pelieHue [Monyyaet paboTarouyi, NpoOBepsieMblii ¥ BOCIIPOM3-
BOJMMBII pe3y/bTar.
4 IuarHocTUKa ommboK HaxoguT npruviHy HEKOpPEKTHOT'O MOBeJleHNs,
HCIIOMb3YeT COOBILeH s CUCTeMbI M KOHTPOJIbHBIE
TIPUMEpBI.
5  IlpencrasieHue pesysisTara OdopmiisieT paboTy, MOSICHSIET peLlleHre U yKa3bIBaeT

OrpaHHueHHst BBIOPaHHOTO TIOAX0/A.

CamocTosiTesnbHast padora. [loBTopeHre TePMUHOB; 3aBepIilieHre TTPAKTH-
YeCKOM 3a/1auM; TIOATOTOBKA He MeHee TPeX KOHTPOJIbHBIX PUMEPOB; aHa/Inu3 Off-
HOW TUTIMYHOM OLIMOKY; AopaboTKa pe3ysnbrara mo obpaTtHoi cBsizu. CamMoCTos-

Te/IbHad pa60Ta BBITIOJ/IHAETCA B IIpE€Ae/idX 4dCOB, ITIPeaAyCMOTPEHHBIX y‘-IE6H]:>IM



33

T7IaHOM, MO0 B COCTaBe TIPAKTUUECKOW TIOATOTOBKH, €C/IA OT/e/IbHbIe Yachl He
BbI/le/IeHBI.

Tekylmii KOHTPOJIb. [IpOBepsItOTCS M0/IHOTA BBITIOJHEHUS 3aaHUs, KOp-
PEKTHOCTh pe3y/ibTaTa, CaMOCTOsITe/IbHOCTh, COO/MI0ieHre TpeboBaHu K odopM-
JIEHUIO U CTI0COOHOCTH OOBSICHUTS pellieHre. TemMa cuuTaeTcsi 0OCBOEHHOM TpH Ji0-
CTW>KEHUM MOPOTrOBOT0 YPOBHS MO KPUTEPHUSM (POH/IA OLIEHOUHBIX CPEJCTB.

CB#A3b C UTOTrOBBIM pe3yabTaroM. Marepuasnbl TeMbl UCTO/Ib3YHOTCS NIPU
MOATOTOBKe pe3y/bTaTa IporpaMMbl: aHaJIMTUUYeCKHM OTYET ¥ BOCIIPOM3BOAUMBIN

notebook.
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10.10. ®opmupoBaHue BbIBOJOB U 0TUeTa

Mecto TeMbl B porpamme. Tema SIBJsIeTCS YaCTbO 10C/I€[0BaTe/IbHOTO
ocBoeHwusi iporpammebl «Data Analysis» 1 obecrieuriBaeT repexo/; OT TOHUMaHUS
OCHOBHBIX TIOHSTHIM K CaMOCTOSITe/IbHOMY BBITIO/IHEHUIO yueOHOM 3a/jaun. Ee co-
Jilep>KaHre COOTHeCeHO C 0011ell Le/blo MporpamMMbl: 0CBOeHHe TI0OCTaHOBKM aHa-
IUTAYECKOU 3a7iauri, 00pabOTKM JaHHBIX ¥ apTyMEHTHPOBAHHOTO TIPe/ICTaB/I€HUS
BBIBO/IOB.

TeopeTnueckoe coaep)xanue. PaccMaTpuBarOTCsl Ha3HaUeHHE Y TPaHUL[bI
TIPUMEHHUMOCTU U3yuaeMbIX TTOHITUM, 0a30Basi TEPMUHOJIOTHSI, BHYTPEHHSISI JIOTH-
Ka orepaljuii, rnocse0BaTe/IbHOCTh /1eCTBUNA U KPUTEPUU KOPPEKTHOTO pe3y/ib-
tata. OTleTbHOe BHUMaHUe yZie/isieTCsl CBSI3W TeMbl C PaHee U3yueHHbIM MaTepu-
ajioM, UT€HUIO0 TeXHUYEeCKOW JOKYMeHTaluH, BbIOOpY MoAxosiero crocoba pe-
IIeHYsl, OTpaHUUeHUsIM MeTo/ia, 6e30macHOCTH paboThl C JaHHBIMU U TUTTAYHBIM
TIPUUMHAM OIIINOOK.

IIpakTuuyeckasi moaroroBka. OOyuaromuiics BhITIOMHSET eMOHCTPALIMOH-
HbIM TIpYMep COBMECTHO C TperofiaBaTesieM, 3aTeM pellaeT TUMOBYIO 3ajauy I0
WMHCTPYKLIMA U CaMOCTOSITE/IbHYIO 33/lauy C HEeNOJIHbIMUA WCXOJHBIMU JIAaHHBIMHU.
Pe3ynbTaT NpoBepsieTCst Ha KOHTPOJIBbHBIX IpUMepax. [si paboThbl UCIOTb3YHOTCS:
Python, Jupyter, NumPy, Pandas, cpenctBa Busyanu3anuu. [IpakTiyeckas yacTb
3aBepiiaeTcs hUKcalfen pesyabrara, KpaTKiM 00bsiCHEHWeM TIPUHSATOTO pellie-

HHWA U UCIIpaB/IeHNEM 3aMedaHUi.

Ne DemeHT oCcBOeHUsI TeMbI IIpoBepsieMoe felicTBHE 00yUaIOLerocsi
1  TloHATHMIiHBIA anmapar HWcrnonb3yeT 0CHOBHBIE TEPMUHBIL [10 CMBIC/LY U
pasnuuaet 6JM3KYe TOHSTHS.
2 AnroputrM paboTbl BocripousBoguT nociezi0BaTeNbHOCTb JeHCTBUN U
00BbsICHsIeT Ha3HaueHVe KJTFOUeBbIX ITarloB.
3  IIpaktuyeckoe pelieHue [Monyyaet paboTarouyi, NpoOBepsieMblii ¥ BOCIIPOM3-
BOJMMBII pe3y/bTar.
4 IuarHocTUKa ommboK HaxoguT npruviHy HEKOpPEKTHOT'O MOBeJleHNs,
HCIIOMb3YeT COOBILeH s CUCTeMbI M KOHTPOJIbHBIE
TIPUMEpBI.
5  IlpencrasieHue pesysisTara OdopmiisieT paboTy, MOSICHSIET peLlleHre U yKa3bIBaeT

OrpaHHueHHst BBIOPaHHOTO TIOAX0/A.

CamocTosiTesnbHast padora. [loBTopeHre TePMUHOB; 3aBepIilieHre TTPAKTH-
YeCKOM 3a/1auM; TIOATOTOBKA He MeHee TPeX KOHTPOJIbHBIX PUMEPOB; aHa/Inu3 Off-
HOW TUTIMYHOM OLIMOKY; AopaboTKa pe3ysnbrara mo obpaTtHoi cBsizu. CamMoCTos-

Te/IbHad pa60Ta BBITIOJ/IHAETCA B IIpE€Ae/idX 4dCOB, ITIPeaAyCMOTPEHHBIX y‘-IE6H]:>IM
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T7IaHOM, MO0 B COCTaBe TIPAKTUUECKOW TIOATOTOBKH, €C/IA OT/e/IbHbIe Yachl He
BbI/le/IeHBI.

Tekylmii KOHTPOJIb. [IpOBepsItOTCS M0/IHOTA BBITIOJHEHUS 3aaHUs, KOp-
PEKTHOCTh pe3y/ibTaTa, CaMOCTOsITe/IbHOCTh, COO/MI0ieHre TpeboBaHu K odopM-
JIEHUIO U CTI0COOHOCTH OOBSICHUTS pellieHre. TemMa cuuTaeTcsi 0OCBOEHHOM TpH Ji0-
CTW>KEHUM MOPOTrOBOT0 YPOBHS MO KPUTEPHUSM (POH/IA OLIEHOUHBIX CPEJCTB.

CB#A3b C UTOTrOBBIM pe3yabTaroM. Marepuasnbl TeMbl UCTO/Ib3YHOTCS NIPU
MOATOTOBKe pe3y/bTaTa IporpaMMbl: aHaJIMTUUYeCKHM OTYET ¥ BOCIIPOM3BOAUMBIN

notebook.
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10.11. VIToroBbi¥ aHA/IUTUUECKUM MPOEKT

Mecto TeMbl B porpamme. Tema SIBJsIeTCS YaCTbO 10C/I€[0BaTe/IbHOTO
ocBoeHwusi iporpammebl «Data Analysis» 1 obecrieuriBaeT repexo/; OT TOHUMaHUS
OCHOBHBIX TIOHSTHIM K CaMOCTOSITe/IbHOMY BBITIO/IHEHUIO yueOHOM 3a/jaun. Ee co-
Jilep>KaHre COOTHeCeHO C 0011ell Le/blo MporpamMMbl: 0CBOeHHe TI0OCTaHOBKM aHa-
IUTAYECKOU 3a7iauri, 00pabOTKM JaHHBIX ¥ apTyMEHTHPOBAHHOTO TIPe/ICTaB/I€HUS
BBIBO/IOB.

TeopeTnueckoe coaep)xanue. PaccMaTpuBarOTCsl Ha3HaUeHHE Y TPaHUL[bI
TIPUMEHHUMOCTU U3yuaeMbIX TTOHITUM, 0a30Basi TEPMUHOJIOTHSI, BHYTPEHHSISI JIOTH-
Ka orepaljuii, rocse0BaTe/IbHOCTh /1eCTBUNM U KPUTEPUU KOPPEKTHOTO pe3y/ib-
tata. OTleTbHOe BHUMaHUe yZie/isieTCsl CBSI3W TeMbl C PaHee U3yueHHbIM MaTepu-
ajioM, UT€HUIO0 TeXHUYEeCKOW JOKYMeHTaluH, BbIOOpY MoAxosiero crocoba pe-
IIeHYsl, OTpaHUUeHUsIM MeTo/ia, 6e30macHOCTH paboThl C JaHHBIMU U TUTTAYHBIM
TIPUUMHAM OIIINOOK.

IIpakTuuyeckasi moaroroBka. OOyuaromuiics BhITIOMHSET eMOHCTPALIMOH-
HbIM TIpYMep COBMECTHO C TperofiaBaTesieM, 3aTeM pellaeT TUMOBYIO 3ajauy I0
MHCTPYKLIMA U CaMOCTOSITE/IbHYIO 33/lauy C HEelOIHbIMUA WCXOAHBIMU JIAHHBIMHU.
Pe3ynbTaT NpoBepsieTCst Ha KOHTPOJIBbHBIX IpUMepax. [si paboThbl UCIOTb3YHOTCS:
Python, Jupyter, NumPy, Pandas, cpenctBa Busyanu3anuu. [IpakTiyeckas yacTb
3aBepiiaeTcs hUKcalfen pesyabrara, KpaTKiM 00bsiCHEHWeM TIPUHSATOTO pellie-

HHWA U UCIIpaB/IeHNEM 3aMedaHUi.

Ne DemeHT oCcBOeHUsI TeMbI IIpoBepsieMoe felicTBHE 00yUaIOLerocsi
1  TloHATHMIiHBIA anmapar HWcrnonb3yeT 0CHOBHBIE TEPMUHBIL [10 CMBIC/LY U
pasnuuaet 6JM3KYe TOHSTHS.
2 AnroputrM paboTbl BocripousBoguT nociezi0BaTeNbHOCTb JeHCTBUN U
00BbsICHsIeT Ha3HaueHVe KJTFOUeBbIX ITarloB.
3  IIpaktuyeckoe pelieHue [Monyyaet paboTarouyi, NpoOBepsieMblii ¥ BOCIIPOM3-
BOJMMBII pe3y/bTar.
4 IuarHocTUKa ommboK HaxoguT npruviHy HEKOpPEKTHOT'O MOBeJleHNs,
HCIIOMb3YeT COOBILeH s CUCTeMbI M KOHTPOJIbHBIE
TIPUMEpBI.
5  IlpencrasieHue pesysisTara OdopmiisieT paboTy, MOSICHSIET peLlleHre U yKa3bIBaeT

OrpaHHueHHst BBIOPaHHOTO TIOAX0/A.

CamocTosiTesnbHast padora. [loBTopeHre TePMUHOB; 3aBepIilieHre TTPAKTH-
YeCKOM 3a/1auM; TIOATOTOBKA He MeHee TPeX KOHTPOJIbHBIX PUMEPOB; aHa/Inu3 Off-
HOW TUTIMYHOM OLIMOKY; AopaboTKa pe3ysnbrara mo obpaTtHoi cBsizu. CamMoCTos-

Te/IbHad pa60Ta BBITIOJ/IHAETCA B IIpE€Ae/idX 4dCOB, ITIPeaAyCMOTPEHHBIX y‘-IE6H]:>IM
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T7IaHOM, MO0 B COCTaBe TIPAKTUUECKOW TIOATOTOBKH, €C/IA OT/e/IbHbIe Yachl He
BbI/le/IeHBI.

Tekylmii KOHTPOJIb. [IpOBepsItOTCS M0/IHOTA BBITIOJHEHUS 3aaHUs, KOp-
PEKTHOCTh pe3y/ibTaTa, CaMOCTOsITe/IbHOCTh, COO/MI0ieHre TpeboBaHu K odopM-
JIEHUIO U CTI0COOHOCTH OOBSICHUTS pellieHre. TemMa cuuTaeTcsi 0OCBOEHHOM TpH Ji0-
CTW>KEHUM MOPOTrOBOT0 YPOBHS MO KPUTEPHUSM (POH/IA OLIEHOUHBIX CPEJCTB.

CB#A3b C UTOTrOBBIM pe3yabTaroM. Marepuasnbl TeMbl UCTO/Ib3YHOTCS NIPU
MOATOTOBKe pe3y/bTaTa IporpaMMbl: aHaJIMTUUYeCKHM OTYET ¥ BOCIIPOM3BOAUMBIN

notebook.
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10.12. IIpomexyTOUuHasi arTecTanus

Mecto TeMbl B porpamme. Tema SIBJsIeTCS YaCTbO 10C/I€[0BaTe/IbHOTO
ocBoeHwusi iporpammebl «Data Analysis» 1 obecrieuriBaeT repexo/; OT TOHUMaHUS
OCHOBHBIX TIOHSTHIM K CaMOCTOSITe/IbHOMY BBITIO/IHEHUIO yueOHOM 3a/jaun. Ee co-
Jilep>KaHre COOTHeCeHO C 0011ell Le/blo MporpamMMbl: 0CBOeHHe TI0OCTaHOBKM aHa-
IUTAYECKOU 3a7iauri, 00pabOTKM JaHHBIX ¥ apTyMEHTHPOBAHHOTO TIPe/ICTaB/I€HUS
BBIBO/IOB.

TeopeTnueckoe coaep)xanue. PaccMaTpuBarOTCsl Ha3HaUeHHE Y TPaHUL[bI
TIPUMEHHUMOCTU U3yuaeMbIX TTOHITUM, 0a30Basi TEPMUHOJIOTHSI, BHYTPEHHSISI JIOTH-
Ka orepaljuii, rnocse0BaTe/IbHOCTh /1eCTBUNA U KPUTEPUU KOPPEKTHOTO pe3y/ib-
tata. OTleTbHOe BHUMaHUe yZie/isieTCsl CBSI3W TeMbl C PaHee U3yueHHbIM MaTepu-
ajioM, UT€HUIO0 TeXHUYEeCKOW JOKYMeHTaluH, BbIOOpY MoAxosiero crocoba pe-
IIeHYsl, OTpaHUUeHUsIM MeTo/ia, 6e30macHOCTH paboThl C JaHHBIMU U TUTTAYHBIM
TIPUUMHAM OIIINOOK.

IIpakTuuyeckasi moaroroBka. OOyuaromuiics BhITIOMHSET eMOHCTPALIMOH-
HbIM TIpYMep COBMECTHO C TperofiaBaTesieM, 3aTeM pellaeT TUMOBYIO 3ajauy I0
WMHCTPYKLIMA U CaMOCTOSITE/IbHYIO 33/lauy C HEeNOJIHbIMUA WCXOJHBIMU JIAaHHBIMHU.
Pe3ynbTaT NpoBepsieTCst Ha KOHTPOJIBbHBIX IpUMepax. [si paboThbl UCIOTb3YHOTCS:
Python, Jupyter, NumPy, Pandas, cpenctBa Busyanu3anuu. [IpakTiyeckas yacTb
3aBepiiaeTcs hUKcalfen pesyabrara, KpaTKiM 00bsiCHEHWeM TIPUHSATOTO pellie-

HHWA U UCIIpaB/IeHNEM 3aMedaHUi.

Ne DemeHT oCcBOeHUsI TeMbI IIpoBepsieMoe felicTBHE 00yUaIOLerocsi
1  TloHATHMIiHBIA anmapar HWcrnonb3yeT 0CHOBHBIE TEPMUHBIL [10 CMBIC/LY U
pasnuuaet 6JM3KYe TOHSTHS.
2 AnroputrM paboTbl BocripousBoguT nociezi0BaTeNbHOCTb JeHCTBUN U
00BbsICHsIeT Ha3HaueHVe KJTFOUeBbIX ITarloB.
3  IIpaktuyeckoe pelieHue [Monyyaet paboTarouyi, NpoOBepsieMblii ¥ BOCIIPOM3-
BOJMMBII pe3y/bTar.
4 IuarHocTUKa ommboK HaxoguT npruviHy HEKOpPEKTHOT'O MOBeJleHNs,
HCIIOMb3YeT COOBILeH s CUCTeMbI M KOHTPOJIbHBIE
TIPUMEpBI.
5  IlpencrasieHue pesysisTara OdopmiisieT paboTy, MOSICHSIET peLlleHre U yKa3bIBaeT

OrpaHHueHHst BBIOPaHHOTO TIOAX0/A.

CamocTosiTesnbHast padora. [loBTopeHre TePMUHOB; 3aBepIilieHre TTPAKTH-
YeCKOM 3a/1auM; TIOATOTOBKA He MeHee TPeX KOHTPOJIbHBIX PUMEPOB; aHa/Inu3 Off-
HOW TUTIMYHOM OLIMOKY; AopaboTKa pe3ysnbrara mo obpaTtHoi cBsizu. CamMoCTos-

Te/IbHad pa60Ta BBITIOJ/IHAETCA B IIpE€Ae/idX 4dCOB, ITIPeaAyCMOTPEHHBIX y‘-IE6H]:>IM
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T7IaHOM, MO0 B COCTaBe TIPAKTUUECKOW TIOATOTOBKH, €C/IA OT/e/IbHbIe Yachl He
BbI/le/IeHBI.

Tekylmii KOHTPOJIb. [IpOBepsItOTCS M0/IHOTA BBITIOJHEHUS 3aaHUs, KOp-
PEKTHOCTh pe3y/ibTaTa, CaMOCTOsITe/IbHOCTh, COO/MI0ieHre TpeboBaHu K odopM-
JIEHUIO U CTI0COOHOCTH OOBSICHUTS pellieHre. TemMa cuuTaeTcsi 0OCBOEHHOM TpH Ji0-
CTW>KEHUM MOPOTrOBOT0 YPOBHS MO KPUTEPHUSM (POH/IA OLIEHOUHBIX CPEJCTB.

CB#A3b C UTOTrOBBIM pe3yabTaroM. Marepuasnbl TeMbl UCTO/Ib3YHOTCS NIPU
MOATOTOBKe pe3y/bTaTa IporpaMMbl: aHaJIMTUUYeCKHM OTYET ¥ BOCIIPOM3BOAUMBIN

notebook.
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11. OpraHu3anOHHO-NIejaroruyeckKue yCJ10BUs

3aHATHSA TIPOBOJATCS TIPEIo/jaBaTe/ieM B COOTBETCTBHM C paclMCAaHUEM U
yTBEpP)KAE€HHOU TTporpammoii. OCHOBHbIE (DOPMBI: 00BSICHEHHE, JAeMOHCTpALus,
pa30op IIpUMepoB, TTpaKTHUecKasi paboTa, KOHCY/IbTalMs, 00CYy)KX/IeHre pe3y/ibTa-
Ta, CaMOCTOsATe/IbHAasA paboTa U KOHTPOJIb. [IpHOPUTET OTAAeTCS aKTUBHOM fes-
TebHOCTU oOyyatorrierocsi. TeopeTrueckue CBefieHUsI BBOJSATCSA B 00beMe, He00-
XOJTUMOM /1J151 BBITTOJTHEHHUS TIPAaKTUUECKOH 3a/Iauu.

[TperniomaBarens obecrieuMBaeT MOCTAHOBKY I[€/IM 3aHSTHS, J0CTYIHOCTb
VMHCTPYKLIMH, CBOeBPEMEHHYI0 00paTHYIO CBsi3b, (DUKCALIMIO pe3y/IbTaTa v eJUHO-
obpa3Hoe rpuMeHeHre KpuTepreB. OOyJaroIuics MmoTyuaeT BO3MOXXHOCTh Jiopa-
6oTarb paboTy, ec/iv JIOKA/IbHBIMUA aKTaMU WK 3aJJaHEeM He YCTaHOBJIEHO WHOe.
TeMIT ¥ C/IO)KHOCTh MOTYT aZIalTHPOBAThCsI IOCPEICTBOM ZIOTIOJTHUTETbHBIX TIPH-
MEpOB, MO/CKA30K, UHAWBUAYa/lIbHbIX 3aJJaHUM U U3MEHEHHs T0C/ie0BaTeIbHO-

CTU OCBOEHUSA TeM Oe3 YMeHbIIeHHA YCTaHOB/IEHHOI'O obnema.
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12. le/IMEHEHl/IE YJIEKTPOHHOI'O Oﬁy‘IEHHH H JUCTAHIIMOHHBIX

o0pa3oBaTe/IbHBIX TeXHO/IOTHI

OneKTpoHHOe 00yueHue U JUCTAHLIMOHHbIE 00pa30BaTe/ibHbIe TEXHOIOTUN
TIPUMEHSTIOTCS KaK CPeZICTBa peasu3aliui ouHoU (opmbl 0OyueHus. B3anmomeii-
CTBUe OCYILeCTB/IsSIeTCsl uepe3 oOpa3oBaTe/ibHYH0 /1aT(opMy, BUeOKOH(epeHL]-
CBsI3b, 37IEKTPOHHBIE 33/]JaHusl, CUCTeMY COOOIIeHH! U WHbIe YTBeP>KJeHHbIe opra-
HU3aLen CepBUCHI.

OneKTpOHHasi HPOPMaLMOHHO-00pa3oBare/ibHasi cpejia obecrieunBaeT J10-
CTYTI K MaTepraaM, Tiepejiauy 3alaHui, pUKcaluio pe3yabTaToB, 00paTHYIO CBSI3b
1 xpaHeHue UHGopMaluu 06 oCBoeHUU mporpamMmbl. OpraHu3aius uAeHTUu-
UpyeT 00y4arolerocsi Cpe/iCTBAMM yUeTHOM 3arucy U NMPUMeHsIeMOro CepBHca.
[Tpu TexHuueckoM cHoe 3aHsITHE TTePEHOCUTCS, TIPO/I0/KAETC sl uepe3 pe3epBHbIi
KaHas b0 mMarepuars MpefoCTaB/iseTcs B MHOU dopme. PellieHre MPUHUMAETCS

Tak, 4YT0ObI COXPAaHUTb 00bEM U KaueCTBO 00yueHusl.



42
13. Marepua/ibHO-TeXHUYeCKHe YC/JI0BHS

IInst ocBoeHUs1 TIpOrpaMMbl HEOOXOJUMbI KOMIIBIOTED WM HOYTOYK, CTa-
OuIbHOe TOAIK/IIoUeHHe K ceTu VIHTepHeT, rapHUTYypa, Opay3ep akTya/lbHOUN Bep-
cuu U nporpaMMHsble cpefictBa: Python, Jupyter, NumPy, Pandas, cpefctBa Bu3ya-
nmu3aiuu. [Tpor3BoguTeIbHOCTL 000PY/A0BaHKs [JO/IKHA COOTBETCTBOBATh TPebo-
BaHUSIM UCIT0/Ib3yeMOT0 MpOrpaMMHOT0 obecriedeHus. [/isi pecypcoeMKuX cpef
JIOTyCKaeTCsl MprMeHeHre 00/1auHOM MHGPACTPYKTYPhI UK yAaJleHHOTo paboue-
ro MecTa.

Pabouee MeCTO OpraHu3yeTcs C yUeToM 3PrOHOMUKHU, OCBEIleHHOCTH, TIPO-
JIOJDKUATE/TbHOCTH HeTTPepbIBHOM pab0ThI C 5KpaHOM U TlepepbiBoB. OOyUarouiics
00s13aH MCTI0/Tb30BaTh JIMI[EH3UOHHOE JTMO0 TTPABOMEPHO PACIpOCTPaHsieMoe Tpo-
rpaMMHOe obecrieueHue, cOOJTIOAATH TIPaBU/Ia XPaHEHUsS YUETHBIX JAAHHBIX U He

riepefiaBarhb JOCTYII TPeTbUM JIMLIAM.
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14. UndopmaiiuoHHO-MeTOjHYeCKOoe 00ecreueHme

KoMr1/1eKT TIporpaMMbl BK/IFOUaeT: TEKCT TIPOrpaMMbl; pabourie MaTepualibl
10 TeMaM; UHCTPYKL[MHU K TTPaKTUUeCKUM 3alaHUsIM; J€MOHCTPALMOHHbIE TIPUMe-
Pbl; KOHTPOJ/IbHbIE BOIPOCHI; KDUTEPUM OLIeHUBAHUS; 3a/laHUs /ISl IPOMEXKYTOU-
HOM aTTecTal[uu; peKoMeH/jal[uu 1o Oe3oracHoi paboTe; KypHasa ydyeta pe3y/b-
TaTOB; JINCT aKTyaIM3aL1u.

Marepuasbl JO/HKHBI ObITh I0CTYMHBI B YMTaeMoM dhopMaTe, UMeThb TTOHST-
HYI0 CTPYKTYPY U BEDCMOHHOCTb. TexHuuecKasi JOKyMeHTallysl ¥ BHeIlIHUe UCTOU-
HUKH TTPOBEPSIIOTCS MPeTo/jaBaTesieM Ha aKTyaabHOCTh. [Ipy 0O0HOB/IEHHN BEPCHH
MHCTPyYMeHTa MeToAuUeCcKre MaTepHuasbl aKTyaJM3UPYIOTCS TaK, YTOObI H3MeHe-
HUs1 UHTep(delica UM CUHTaKCHCa He MPensTCTBOBA/IU JAOCTW)KEHUIO TJlaHHpYye-

MbIX P€3YJ/IbTdTOB.
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15. KagpoBoe oGecrnieueHue

Peanu3alyio MporpaMmbl OCYIIIECTB/SIET TeJaroruueCcKuii paboTHUK WU
TIPUBJ/IEUEeHHbIN CIeL[UaTuCT, KOMIIeTeHTHbIN B COJepyKaHUU MPOrpaMMbl U MeTO-
nuke oOyueHUs fieTeld v/uu B3poCuibixX. [IpernozaBaresib 10/KeH BIaJieTh UCTIONb-
3yeMbIMU L[U(POBBIMU UHCTPYMEHTaMH, yMETb OPraHW30BaTh NPAaKTUYECKYIO Je-
ATeNTbHOCTb, TIPUMEHSITh KpUTEePUM OlleHUBaHUs1, 00ecrieurBaTh Oe30macHoe B3au-
MO/IefiCTBYEe U COTIPOBOXKAATh 00yuaroi[erocs rMpu TeXHUUeCKUX 3aTPyJHeHHUSIX.

[onyckaeTcst yuacTre Kyparopa, MeTOAUCTa U TEXHUUECKOrO CIeL[haavcTa.
Pacnipegenenve QyHKIUM 3aKperyisieTcsl JIOKaJbHbIMUA aKTaMH, [OJDKHOCTHBIMHA

HMHCTPYKIUAMH WU/IN I'PAXKAAHCKO-TIIPABOBBIMH [10IOBOPAMMU.
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16. YcioBusi focTynmHOCTH M o0yueHue jiui| ¢ OB3 1 HHBA/TU/JHOCTBIO

[Ipy Ha/mMuuMy 3ampoca ¥ COOTBETCTBYHOLIMX PEKOMEHALMKA CO3[at0TCs
crieLianbHble yC/IOBUs, HeOOXO[MMble KOHKPeTHOMY oOyuatoriemycsi. Bo3mox-
Hble Mepbl: yBeJIMUeHHe BPeMeHHU BbIIOJIHeHUs; IpejoCTaB/IeHre MaTepuasoB B
JIOCTYTIHOM 3j/IeKTPOHHOM (hopMarte; MaciTabupoBaHue UHTepdelica; CyOTUTPEI
WM TEeKCTOBBIM KOHCIIEKT; WHAVBUAYa/IbHbIe KOHCY/IbTALMW; aJanTalys Temria
U criocoba mpeabsBIeHUS 3a/laHusT; UCTI0/b30BaHHe COBMECTUMBIX TeXHUUECKUX
CPeCTB.

Apariraiys He IO/DKHA U3MEHSITh CYIITHOCTh TJIAaHUPYEMBIX pe3y/bTaToB 6e3
o opM/ieHusI a[lanTHPOBAaHHOM MporpamMMbl. KOHKpeTHbIe yC/10BUS ONpe/1e/isiioTCs
c yuetoMm pekoMmeHaumi [IMITK /vy MHIWBUYa/IbHOM TIPOrPaMMbl peabuiu-

Talluu U a6I/IJ'II/ITaL[I/II/I, XdpdKTepa IMporpaMmsbl 1 BO3MOKHOCTeM OprdaHHM34dlIvN.
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17. be3onacHoCTb, 3alliiTa JdHHBIX U dKd/JileMH4YeCKadA ﬂOﬁpOCOBECTHOCTb

o Hauana paboTbl 00yYaroIIMiCs 3HAKOMHUTCSI C TIpaBUIaMU Ge30MacHoM
9KCIUTyaTaluy 000pyAoBaHUs], OpraHM3alyy pabouero Mecra, roBe/ileHUsI B CETH
Y JIeliCTBUM NpU TeXHUUeCKOM cOoe. 3aripelijaeTcsi 3ayCK HeM3BeCTHBIX (aiiyioB,
nyOnMKaius maposied ¥ TOKeHOB, Tiepe/jaua MepcoHalbHbIX JJaHHBIX 06e3 rpaBo-
BOTO OCHOBaHUsI, BMeIIaTe/IbCTBO B Uy)KHe CUCTeMbl U UCTOIb30BaHHe YUeOHBIX
HaBBIKOB [I/Is1 HEIPaBOMEPHOT'0 /I0CTYyTIa.

[Tpu paboTe C OTKPBITLIMU JAHHBIMU YUUTBHIBAKOTCS yCJIOBUST UCIIO/b30Ba-
HUSl UCTOYHUKA, OTPaHAYeHUs] aBTOMaTU3MPOBAHHOTO [IOCTYIA U TIpaBa TPeThbUX
nuil. 3aMMCTBOBaHHbIe MaTepuasbl 0003HauaroTcs. Vcrosib30BaHue TeHepaTUB-
HBIX CUCTEM JI0IyCKaeTCsl TOJIBKO B Mpe/ieniax 3a/iaHust; obydaroluiicst 06si3aH no-
HUMarTh, POBEPUTH U 0OBSICHUTD TIPe/ICTaB/IeHHbIN pe3y/bTaT. Bbifaua uyskoii pa-
OOThI 3a COOCTBEHHYIO SIB/ISIETCSI HAapyIlleHHeM aKafieMA4yeCcKod 100p0oCoBeCTHO-

CTH.
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18. Bocniurare/IbHBIH KOMIIOHEHT

BocriiraresnbHast paboTa MHTerpvpoBaHa B yueOHYIO /1eATebHOCTh U Ha-
rpaB/ieHa Ha OTBETCTBEHHOCTb, YBaXKEHUE K [IPYTMM y4aCTHHUKaM, KOPPEKTHYIO
KOMMYHMKAIUI0, COOJTIO/leHre 3aKOHO/IaTe/IbCTBa, ITUUHOe MpPUMeHeHNe TeXHO-
JIOTHM ¥ 0CO3HaHKe 00111e CTBeHHBIX TIOC/Ie/ICTBHM 1[M(MPOBLIX peliieHui. [Iperoza-
BaTesib MO//IeP>KUBaeT KY/IbTYPy apr'yMeHTHPOBAHHOTO 00CYKeHUsI U KOHCTPYK-
TUBHOU 00paTHOM CBsI3U.

B MpoeKTHBIX 3a/laHUSIX PEKOMEH/YeTCs yUUThIBaTh AOCTYIMHOCTh, 6e3ormac-
HOCTb, 3al[UTY JaHHBIX, IOHSATHOCThL UHTepQelica, Hafle)KHOCTh U MOJIe3HOCTh /1S
rioJib3oBaresisi. Pe3y/sbTaT olleHHBaeTCs He TOJIBLKO 110 TeXHUYeCKOM paboTocrocoo-

HOCTH, HO U 110 000CHOBAHHOCTHU pellieHUs U COO/TIOIeHUI0 OrpaHUYeHH.
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19. Cuctema KOHTPOJISl M OLileHUBaHUSA

KOHTPOJ'H: BK/IIOUdeT BXOAHYIO OUATHOCTHUKY IIDHU HEO6XO,£[I/IMOCTI/I, TEKY-

H_[I/Iﬁ KOHTPOJIb I10 T€EMdM U IIPOMEXYTOUYHYIO aTTeCTAlHI0 I10 3dBepIIeHHH IIPO-

rpamMbl. OlleHHMBaHVe HOCUT KpUTepHa/bHbIUM XapakTep. Pe3ynbTaThl (UKCHUPY-

I0TCS1 B )KypHaJie UK 37IeKTPOHHOM cUcTeMe.

Buj KoHTpO/IA

Ha3nauenue u ¢popmsI

dukcanus

BXO,Z[HBH AWarHOCTHKaA

OripefiesieHre CTapTOBOTO YPOBHS; BOTIPOCKI, HEGO/Ib-
11ast 3ajlaua, aHam3 onbita. He vcmosnb3yeTcs Kak
OCHOBaHWe [|jisi CHYDKEHUsSI HTOTOBOM OLIeHKH.

JyarHoctruueckast OTMETKA U
PEeKOMeH/IaI|H.

Teky1yii KOHTpPOb

TTpoBepka 3aJaHui, BOMPOCHI, TECT, HAb/IOEHHE,
CaMOMpOBepKa, MUHHU-TIPOEKT, UCTIPaB/IeHHe OIIUOOK.

Bbann, cratyc BbINo/HEHUS,
KOMMeHTapuii rperiofaBare-
JISL

ITpome)xyTouHas aTrTecra-
s

KomriiekcHast MMpakKTU4yeckKas pa60Ta H TipeJcTaBiie-
HUe pe3y/ibTaTd.

[IpoTokon/BeiOMOCTb; «3a-
YTEHO» WU/IU «He 3aUTeHO».
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20. Texkymuu KOHTPO/Ib

TekyIuii KOHTPO/Ib MPOBOAUTCS TI0 MEpPe OCBOEHHUS TeM U He MpephIBaeT
yueOHbIM Tiporjecc. Obsi3aTeTbHBIMU 00bEKTaMH KOHTPOJIS SIBJISTFOTCS: TIOHUMaHKe
3a/1aur, KOPPEKTHOCTh Criocoba perreHus], paboTocrocoOHOCTh pe3y/bTara, Ipu-
MeHeHUe CaMOIIPOBePKH, opopmeHue u 00bsicHeHre. @OopMbI KOHTPOJISI BEIOMpa-
I0TCSI TTPeTiofiaBaTesieM U3 IpelyCMOTPEHHBIX ITPOrPaMMOM C yUeTOM CO/IeP>KaHHUs
TEMBI.

PaboTra MoeT ObITH BO3BpalljeHa Ha ZI0pab0TKy C KOHKPETHBIM IepeuHeM
3aMeuaHuii. [TOBTOpHas MpoBepKa IOATBEP)KJAeT yCTpaHeHHe OmmOoK. OTcyT-
CTBHE pe3y/bTaTa, HeBO3MOKHOCTb OOBSCHUTh K/IHOUEBbIE PeIlleHHs, HapylleHre
YCJIOBUM 3a/laHusl WM TpeOOBaHMI 0e30MacCHOCTH SIBJITIOTCS OCHOBAaHUEM JIJist

HEIIpUHATUA pa6OTLI 40 YCTpdHEHHA HEAOCTATKOB.
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21. IIpomexyToyHas arTecTanus

[TpoMeskyTouHasi aTTecTalysi TIPOBOJUTCS TIOC/Ae OCBOEHMSI COZep>KaHUs
rporpaMMbl, B TOM 4MC/ie B paMKax TeMbl «I[IpoMe)kyTouHasi aTTecTalusi». Pe-
KOMeH1yemasi (hoopMa - 3aIlyUTa KOMIUIEKCHOW MPaKTUYeCKOW pabOoThl: aHATUTH-
YeCKUM OTUeT U BOCIIPOU3BOAUMBIN notebook. [1/1s1 5K3aMeHal[MOHHBIX TTPOrpaMm
KOMIT/IEKCHOM paboToi sIB/IsSieTCsl TPOOHBINM BapUaHT 1 pa3bop JOMyIieHHbIX OIIH-
OOK.

K arrecraium fjoryckaeTcsi 00yuaroIuiics, BbITIOJIHUBIINM 00si3aTe/IbHbIe
TIpakTUUecKre paboThl MO0 3aKPBIBILINH yCTaHOB/IEHHBIE MperofaBareieM fedu-
LUTHI. ITOTOBBIM CTAaTyC «3auTeHO» yCTaHaBIWBaeTCs npu Habope He meHee 60
TMIPOLIEHTOB MaKCUMaJ/IbHOTO KO/IMueCTBa 0aiyioB ¥ OTCyTCTBUU KPUTHUECKOTO Ha-
pyiieHust TpeboBaHMM 6€30T1aCHOCTH, JOCTOBEPHOCTH W/IM CaMOCTOSATETbHOCTH.

[Ipu pesynbTaTe «He 3auTeHO» OOydYaroIeMycsi TipefiocTaB/sieTcss UHPop-
Malusi 0 JeulMTax ¥ BO3MOXXHOCTh TTIOBTOPHO aTTeCcTal[iy B TIOpsiJKe, yCTaHOB-

JIEHHOM JIOKdJ/IbHBIM dKTOM M /10I'OBOPOM.
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22. DOHJ OLIEHOYHBIX CPe/ICTB

Kpurepuii

Makc. 6a/1

IToka3arenn

[Tonumanue 3afaun

15

TpeboBaHus BbIJIe/IEHb]; OTPAHIYEHHS 1
OXKUJIAeMBIH pe3y/bTaT 00bsICHEHBI.

KoppeKkTHOCThb peltieHUst

25

OcHOBHOV¥ cljeHapuii paboTaeT; OTCyT-
CTBYIOT CyIIleCTBEHHbIE JIOTHUeCKUEe
OLLIOKMU.

[TonHOTa ¥ KauecTBO peain3aluu

20

Peanu3oBaHbl 00s13aTe/IbHBIE 3/IEMEHTHI;
CTPYKTypa MOHSTHA ¥ COOTBETCTBYET
33/IaHUIO.

[TpoBepKa 1 yCTOMUMBOCTh

15

EcTb KOHTpOJIbHBIE TIPUMeEpBI; 00paboTa-
HbI TUITMYHbIE OMIMOKYA UK TPAHUYHbIE
CITyYau.

CaMOoCTOATeTIbHOCTDb 1 00bICHEHHE

15

O6yuatoruiicsi 0ObsICHSIET pellieHye,
OT/IMYaeT COOCTBEHHBIN BKJIa/| U UCTIPaB-
JISIeT OIIMOKY.

OdopmiieHue U nipeicTaBieHne

10

Pe3y/ibTaT BOCIIPOU3BOIWM, [TOATIHCAH,
CTPYKTYPHUPOBaH U Mpe/iCTaB/ieH B Tpeby-
emMoM QopmMare.

HTtoro

100

60-100 - «3auteHo»; 0-59 - «He 3aUTeHO».

KpuTrueckue HapyllleHHs: UCIO0J/Ib30BaHUE pe3y/bTaTra, He MpUHAjJ/Iexa-

iero obyuyarorriemycs, 6e3 0603HaueHUs1 3aMMCTBOBaHUs; HAMEPEHHOe COKPBITHE

HNCTOYHHUKOB; HaDYIIEHHUE 0e301acHOCTH WIH 3dKOHOdTe/IbCTBd, OTCYTCTBHE pd-

6oTocrocob6HOro pe3ysbTaTa pyU HEBO3MOKHOCTU TIPO/IEMOHCTPUPOBATH OCBOEH-

Hble JeliCTBUSI.
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23. MeToguuecKHe peKOMEeH/JalMH MPerno/jaBaTeaio

Kaxkoe 3aHsITHe peKOMeH/1yeTCsl CTPOUTB 110 LIMK/TY: aKTya/in3aliys Tpe/ibl-
Jyliero Matepuana; (opMy/IMpPOBKa MPOBepsieMOi 1]e/ik; KOPOTKOoe 00bsiCHEeHHe;
JIeMOHCTpAaLIYsi; TPaKTHUKa C MOCTeleHHbIM YMeHbllIeHueM MO CKa30K; CaMOoIpo-
BepKa; obpaTHasi CBsi3b; (hUKcalus pe3y/ibTaTa U cefytoiero iara. O6bscHeHUe
He /IO/DKHO 3aHMMaThb BeCb 00beM 3aHsITHS, eC/IU TIPAKTUUeCKH XapaKTep TeMbI
MO3BOJISIET TIEPENTH K JiesiTeTbHOCTH.

[Tpy BO3HMKHOBEHUM OIIMOKU TIpero/iaBate/ib He TIOAMeHsieT oOyuarolie-
rocsi, a TIOMOTaeT JIOKa/I30BaTh MPo0/ieMy: BOCTIPOM3BECTH OIIMOKY, COKPATUTh
ripuMep, MPOBEPUTH TIPe/ITI0/IOKeHNe, UCII0/Ib30BaTh CO0DIeHrsI UHCTPYMeHTa,
CPaBHUTb OXKM/laeMblii ¥ (haKTUUeCKUM pe3ysbTaT. sl CUIbHBIX 00yUaroIuxcs
WCTIO/B3YHOTCS [IOTIO/IHUTE/IbHbIe OTPaHUUeHUs] U paclliMpeHHble CLieHapuu; /s
WCTIBITHIBAIOIUX TPYAHOCTH - TIOILIATOBbIe KAapThl, 00pa3iibl U [OTIOTHUTE/TbHbIE

ITOIIBITKH.
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24. MOHMTOPHMHI Ka4yeCTBa M aKTya/IM3aLus

KauecTBO peanu3aljuy OlLIeHUBAETCs TI0 MOJHOTe OCBOEHHs, pe3y/abTaTam
TEKYI[eT0 KOHTPOJIS U aTTecTaluy, 00paTHOM CBsI3M 00yYaroIIMxCcsl, YUCTy Jopa-
OOTOK, TeXHUUEeCKUM COOSIM U COOJTIOIeHHI0 CPOKOB. MeTOUCT UM OTBETCTBEH-
HOE JIULI0 MepHUOo/InueCKHr TIPOBEPSIeT COOTBETCTBUE MaTepUasioB MporpaMMe, KOp-
PEKTHOCTb KPDUTEPUEB U IOCTYITHOCTb UHCTPYKLIAM.

[Tporpamma akTyanu3upyeTcs: MpYU U3MeHEeHUU 3aKOHO/laTeTbCTBa, JI0Ka/lb-
HBIX aKTOB, UCII0/Ib3yeMOro TporpaMMHOro obecrieueHusi, cofiepKaHusi ouiiy-
alTbHOM IOKYMEeHTALU WY BBISBJIEHUM CUCTEMHBIX 3aTPyAHEeHH 00yJaroluXcsl.
V3MeHeHus1, 3aTparuBaroliiye 1em, o0beM, raaHUpyeMbie pe3y/bTaThl UK yueo-
HBIU T171aH, YTBEPKal0TCsl B YCTAHOB/IEHHOM TIOpsiiKe. TexHUUYeCKue U peakiiv-

OHHbIE€ YTOUHEHUA (l)I/IKCI/IPYIOTCH B JIMCTE aKTyd/IM3dlI1H.



N ok LN

10.
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25. Cnucok HOPDMATHUBHbLIX H HH(bOpMaHl/IOHHle HNCTOYHHUKOB

®enepanbHbIi 3aKOH OT 29.12.2012 Ne 273-$P3 «O6 obpasoBanuu B Poc-
curickou deneparum».

ITpyika3s Munrnipocseiienusi Poccuu ot 27.07.2022 Ne 629.

[Tocranosnenue IIpaButenbcrBa PO ot 11.10.2023 Ne 1678.

CIT 2.4.3648-20 B npMeHUMOU peIaKLIUY.

CanlIuH 1.2.3685-21 B npuMeHUMON pelaKLIvH.

I'OCT P 7.0.97-2025.

OdurmanbHasi JOKyYMeHTalusl MCIo/b3yeMbix cpefcts: Python, Jupyter,
NumPy, Pandas, cpegcTBa BU3yanu3aiuu.

YuyebHo-MeToauueckre Marepuaabl OO0 «MTHHOITPOI'» no mporpamme
«Data Analysis».

. PykoBogicTBa 110 6e30macHoii paboTe ¢ KOMIbIOTEPHOUM TeXHUKOU U 3all[uTe

yUeTHBIX JaHHBIX.
Matepuasnsbl AJig NpakTUUYeCKUX 3alaHuK U (POHJ, OLIEHOYHBIX CPe/ICTB Mpo-

I'PaMMBI.
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26. IIpunoxenue A. UHANBUYya/IbHBIN y4eOHBIN M/IaH

Z

Tema

Yacel

IlnanoBas gara

OCo0eHHOCTH 0CBOeHUd /
OTMeTKa

IMocTaHOBKA aHAIMTUYECKOH 3a/jauu

NumPy 1 MaccuBbI JaHHBIX

Pandas: 3arpy3ka u ripeo6pa3oBaHue

OunCTKa U KaueCTBO JAaHHBIX

OnucaresibHasi CTaTUCTUKA

I'pynnupoBka U arperauyst

BI/I3yan1/13au1/m AaHHBIX

[Iposepka rumnore3

OO ||| W|N|-

Ananu3 BPEMEHHBLIX pPAJ0B

—_
o

dopmupoBaHre BBIBOJIOB U OTUETa

—_
[N

WToroBbIi aHaTUTUUE CKUIA TTPOEKT

—_
N

ITpomerxyTouHas arTecTanus

ANV | N[N J|O(3|u
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27. Ilpunoxenue b. TexHosioruueckasi Kapra 3aHATHSA

Tema 1 HOMep 3aHATUS

IIpoBepsiemas Lieb

BXO,Z[HI:IB 3HaHUuA

O6opy/oBaHue U CePBUCHI

Oran 1. AkTyanusanus

BOHPOCLI 1 KOPOTKO€ NUarHoCThu4veckoe AEﬁCTBHE.

Jrar 2. O6bsicHeHue

KiroueBoe moHsiTHe, IPUMep, OrPaHWYeHHsT U THITUYHAs OLIMbOKa.

Jran 3. JeMoHcTpaLus

IMotiaroBoe nosiyueHve pe3y/ibTara C KOMMEHTUDOBAHUEM DeLleHU.

Oran 4. Ilpaktrka

3azianve Mo 06pa3siy ¥ CaMOCTOSATE/TbHOE 3a/laHUe.

Jran 5. Camornposepka

KOHTpOJILH]:Ie TIpUMEPLI, YEK-/TUCT, UCTIPAB/IEHUE OLIMOOK.

Otan 6. Pediekcus

Yto TIO/TyUH/IOCh, Il€ BO3HUKIIO 3aTpyAHEHUE, CJ'[E,ELyl-O].LlI/IIL/‘I IIIar.

CamocTosTenbHasi paborta

dopma puKcanuy pesysnsrara
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28. Tlpunoxenne B. KapTa npakTuueckoii paboTsbi

Ha3BaHue paboThbI:

Hensn:

NcxogHble JaHHBbIE U OTPAHUYEHUA:

ITopsaok BBINO/IHEHUA:

1. cchopmynrpoBath 0XKUJjaeMblii pe3y/bTarT;
TIO/ITOTOBUTL pabouyto cpe/ly U UCXOZHbIe AaHHbIE;
BBITIOJTHUTE 00s13aTeTbHYI0 UacCTh 110 3Taram;

IMPpOBECTH CAMOIIPOBEPKY HE MeHee UeM Hd TPeX ITPUMepaAX;

ok W

YCTPaHUTD OMIMOKY ¥ 0OPMUTH pe3y/IbTarT;

<

MNPUJIOKUTb KPATKOE IMOACHEHKE U [1ePpeUeHb MCI10/Ib30BdHHBIX MCTOYHHKOB.

@dait/ibl/CChI/IKU pe3y/ibTara:

KomMMeHTapmii 00yuaromerocs:

KoMmMmeHTapui npenojaBaresis:
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29. IIpunoxenue I'. [laciopT UTOrOBOro NMpoeKTa

HaumeHnoBaHve npoekTa

ABTOp

HPO6J'IEMa U T10/1Ib30BaTe/1b

Lless 1 IpoBepsieMblit pe3y/bTar

Obsi3aresibHbIe QYHKIMHN /
37IEMEHTBI

OrpaHuueHus U [IOMyIeHNs

Hcronb3oBanHble nHCTpyMeHTHI | Python, Jupyter, NumPy, Pandas, cpezscTBa Bu3yanm3anum

OTarbl peanu3aLyu

KonTponbHbIe npuMeps! / TeCTsl

Pucku 6e3011aCHOCTH U IaHHBIX

CchbUTKa U KOMIUIEKT (aiiioB

Pe3ynbTarel camMmonpoBepKy
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30. ITpunoxxenue /. OreHOYHbIH JTUCT MPOMEKXYTOUHOM aTTeCcTalul

@.11.0. obyuaroiierocs:

Hara: [TpoBepstOIUN:;

Kpurepuii Makc. Bann KommenTapmii
[Tonumanue 3afaun 15

KoppekTHOCTb pelieHust 25

[TonHoTa peanu3auuu 20

IIpoBepka 1 yCTOMYMBOCTH 15

CaMoCTOSTe/IbHOCTb U 00bsCHEHUE 15

OdopmiieHue U TIpe/iCTaBIeHHe 10

Htoro 100

Pesynbrar: [ 3auTeHo [ He 3auTeHo.

PekoMeH/ja1[iu 1o JopaboTKe:
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31. I[Ipunoxenue E. [IpumMepHbIii KOMIJIEKT KOHTPOJIbHbBIX BONPOCOB

© Nk WD

9.
10.

KakoBa 11e/1b U3y4eHHOT0 MeTO/la WJId MHCTPYMEHTa U KaKyIo 3a/jady OH pe-
1aeT?

Kakue BXo/jHbIe JJaHHBbIE HEOOXOIUMbI M KAKOW Pe3y/IbTaT OXKUAAeTCs?

3 Kakux 3TaroB COCTOUT TUIIOBOM MPOLIECC BBINOJHEHUS 3a/1auu’?

Kakue orpaHyrueHust U TpaHUUHBIE C/Tydyaud TpebyeTcsl yUMThIBaTh?

Kak rpoBepuUTh KOpPPEKTHOCTh pe3ysbTraTa?

Kakwe o11M0OKy BCTPeUaroTCs yallle BCero U Kak JIOKaITu30BaTh UX MPUUHHY?
Kakue TpeOoBaHMsI 6€30I1aCHOCTH U 3aIIUTHI JaHHBIX TIPUMEHUMbI?

Kakue ajbTepHaTHUBHBIE CITOCOOBI PelrieHus BO3MOXKHbBI M KOTZla OHU TIpe/I-
TIOUYTUTEIbHBI?

Kak Bocrpou3sBecT# pe3y/bTar Ha ipyroM pabouem mecrte?

Kak 00BSICHUTD TIPUHSATBIE PellieHusT M0/Ib30BaTe Ti0 UK TIperoiaBaTesito?

Bonpockl KOHKPETU3UPYIOTCS TIPero/iaBaTesieM B COOTBETCTBUM C TeMaMH yue0-

HOTO TI/IaHa ¥ BBITIOJTHEHHOM paboToi.



10.
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32. IIpunoxenue JK. NHCcTpyKLus 1o 6e3onacHou padore

. IIpoBepuTh UCTpaBHOCTb 0OODPYZOBaHUS, YCTOMUMBOCTb TIOAK/IIOUEHUS U

JOCTYTI K yueOHOM yUeTHOM 3aIuCH.

. He nepesaBath napoJiv, TOKeHbI, K/TFOUU [JOCTYTa Y IepCOHaJIbHbIE JaHHbIE

uepe3 OTKPbIThIE KdHAJIbI.

. Mcnonb3oBaTh TOMBKO pa3pellieHHbIe TIpero/jaBaTesieM Pecypchl M TPaBo-

MEPHO YCTdHOBJIEHHOE ITPOTPAMMHOE€ obecrieyeHue.
He 3dIlTyCKaTb HENU3BECTHBIE UCIIO/IHAEMbIE Cl)af/'IJ'IbI N KOMdH/IbI, HA3Hd4YeHHe

KOTOPBIX HE ITOHATHO.

. Ilepen v3mMeHeHHeM JAHHBIX CO3/IaBaTh Pe3ePBHYIO KOIHIO WMJIH MCIIOJIb30-

BaThb yueOHbIN HaboP.

. Ilpu paboTe c BHeIIHUM pecypcoM CoOJIFOaTh ero mpaBu/a U OrpaHUYeHust

dBTOMdTH3KMPOBAHHOI'O JOCTYIIA.

. Jlenatb miepephIBbI ¥ COO/IO/IaTh pEKOMEH/Ial[iH 110 OpraHu3aly pabouero

MecCTad.

. ITpu mpu3HaKax KOMITIPOMeTALMU YUeTHOU 3aIiCH MpeKpaTUTh paboTy U co-

OOIIUTE TIperio/jaBaTe/to Win aJIMUHUCTPATODY.

He npeanpuHMUMaTE MOMBITOK AOCTYIIA K UY>KUM JJaHHBIM, YCTPOKWCTBAM WU/TU
yUeTHbIM 3alMCSIM.

[Tocne 3aHSATHSI COXPAHUTh pe3yJIbTaT, 3aKPbITh JOCTYN K CeKpeTaM U BbIMTH

13 yYeTHOM 3aIliCHy Ha Uy>KOM YCTPOKCTBE.
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33. Ilpunoxenue 3. I'moccapuu

Tepmun Pafouee onpejie/ieHHe B IporpaMme

Anroputm KoHeunas nocefioBaTe/IbHOCTb [IeMCTBUM, IPUBOZAIIAS K IPOBEPSIEMOMY
pesy/bTary.

Apredakr daiisn, IPOeKT, 0TuUeT, HabOp /JaHHBIX WM WHOM pe3y/bTaT yueOHOH JesTesb-
HOCTHU.

Banupaius [TpoBepKa COOTBETCTBUsI pe3y/ibTara TpebOBaHUAM U 0XKUAaeMOMY CLieHapHIo
WCII0/Ib30BaHUsI.

Bepcus 3aduKcrpoBaHHOE COCTOSTHHE MaTepuaa, Ko/a, AaHHbIX WX JOKYMEeHTa.

I'panuuHbIl Cyvai Jonyctumas cuTyalus Ha npejiesie YCJI0BUM 3a/jaull, 4aCTO BBISB/ISIOLAs
OLINOKY.

[Hexommnosuuys Pa3pienieHne cnoXHOI 3a7iaun Ha Gosiee TIPOCThIE U [IPOBEpsieMble YacTH.

Uteparys OpuH 3aBepILeHHbII LUK/ BBIIOTHEHHs], TPOBEPKU U Y/TyUIlleH!s pelleHus].

Kpurepuii Habmozaemblii pU3HaK, 0 KOTOPOMY OLIeHMBAeTCsl KaueCTBO pe3y/bTaTa.

OG6parHas CBsi3b KonkpeTHasi UH($OpPMAaLHsi 0 COOTBETCTBUM pe3y/bTaTa TPeOOBaHUSIM U CII0-
cobax ymyulneHusl.

Pednekcus OcMBIC/IeHHe UCIIO/IB30BAaHHOTO Cr10co0a, pe3ysibraTa, OMHO0K U Cllefyole-
TO Lara.

TecToBBIl TpUMeEp Habop BXOAHBIX J@HHBIX U OXKHZIaeMbIi Pe3yJIbTaT /ISl TPOBEPKU PelleHysl.
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34. IIpunoxenue W. JIncT akTyaau3anyuy nNporpaMmMsbl

Jara

Pa3pen / ocHoBaHue

Copep)xaHue u3MeHeHHUA

PexBu3uTHI yTBep-
JKAeHus

G| W|IN|F-
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35. IIpunoxenue K. )KypHas1 0cCBoeHMs1 IPOrpaMMbI

Z

®.1.0.

Jara

Tema / pabota

Craryc

KommenTapmii

||| ||| W|IN|-

—_
o




I I W [

[
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36. IIpunoxenue JI. KOHTPO/ILHBIN JIUCT TOTOBHOCTH K 3aIyCKY

[Tporpamma yTBep)K/ieHa Ha/jjieyKallliM TIPUKa30M U pa3MelljeHa B yCTaHOB-
JIEHHOM MecTe.

HavMeHoBaHUe, fiaTa U HOMep TPUKa3a COBIA/IaloOT BO BCEX IOKYMEHTax.
YueOHbIi 11aH apu(MeTUUeCKU POBepPeH; CyMMa 4acoB cocTasssieT 80.
[ToaroToB/ieHbI MaTepPHUaIbl, 3a/JaHUS U KDUTEPUH TI0 BCEM TEMaM.
HacTpoeHa 3/1eKTpOHHast Cpefia, PO U OCTYIIbI.

Ha3HaueH npernofiaBaresib 1 OTpe/ie/ieHO paciucaHue.

[TpoBepeHbl (hopMa [OroBOpa, TOPSIOK 3aUMC/IeHUs U WHGOPMUPOBAHHUE
00yuaroIuxcs.

[ToAroToB/IE€HBI YCIOBUS /I TEKYIIIETO KOHTPOJ/IS U TIPOMEXKYTOUHOM aTTe-
CTal[UH.

OOyuarommuMcst HaripaB/IeHbl MpaBu/ia 6€301MacHOCTH, CBSI3U U C/jaud paboT.

OmnpeienieH MOPSIAOK JIeHCTBUM TTPH COOSIX 1 TIOBTOPHOM aTTeCTaI||H.
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