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Hesap nucuumInHbl: Leasamu 0CBOCHHS TUCUUIUIMHBI ABJISETCS pA3BUTHE HABBIKOB
nporpaMmupoBanusi Ha s3eike Python, mpencraBinenust o cOope, o6paboTke u
aHalli3e JaHHBIX B  MHTEPAKTUBHOW  cpeae  Jupyter, BBEIEHUE B
aBTOMaTU3MPOBAHHbICE METOALI PabOThl C JAaHHBIMH, KOTOpbIe OyIyT
MCIIOJIB30BAThCS 17151 00yUeHHUs MOJIeNIel MAIlIMHHOTO O0Y4EHHMs], @ TAK)KE OCHOBHbBIE
IIPUHIIUIIBI CO3/1aHUS CUCTEM UCKYCCTBEHHOI'O MHTEJJICKTA.

3agauM AUCUMILIMHBI: U3YYUTh OCHOBBI paboThl B Python st aHanu3a JaHHBIX;
M3YUYUTh creluaibHble OMOnnoTeku si3pika Python nist ananusa manHbeix: Numpy;
Scipy; Matplotlib; Pandas. ITpro6pectu HaBbIKH PaOOTBI ¢ TEKCTOBBIMU JAaHHBIMHU.
W3yunTh MeTOOWKH cOOpa [OaHHBIX W3 OTKPBITBIX HMCTOYHHKOB H  HX
npeaBapuTenbHas 00paboTka. M3yduTh HaBBIKM TEKCTOBOIO aHAlW3a IaHHBIX.
W3yuuTh HaBBIKU pa3pabOTKH CUCTEM MCKYCCTBEHHOIO MHTEJUIEKTA.

OcHoBHasl IMTEpaTypa Mo Kypcy:

1. Makkunnu, Y. Python m ananmu3 nanseix / Y. MakkuHHU; TEpEeBOJ C
anrymiickoro A. A. CinuHkuHa. — 2-0€ u31., uctp. u gomn. — Mocksa: [IMK
[Tpecc, 2020. — 540 c. — ISBN 978-5-97060-590-5. — TekcT: 21eKTpOHHBI!
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O0beM U BHABI y4eOHOH padoThI:

o CewmecTp: 2.

e OO0mas TpyA0EMKOCTh TUCIUTIINHEL: 72 Jaca.
o Jlexnuu: 16 gacos.

e [lpakTuueckue 3aHsATUA: 32 yaca.

Komnerenuumn:



1. YK-91 Cnocoben mnonumMaTh (yHIaAMEHTaIbHBIE MPUHLUIB PaOOTHI
COBPEMEHHBIX CUCTEM UCKYCCTBEHHOT'O MHTEIIJIEKTA, pa3padaTbiBaTh [IpaBuila
U CTaHAApThl B3aUMOJECHCTBUS 4YEJIOBEKAa U MCKYCCTBEHHOI'O MHTEJUIEKTA U
UCTIOJIb30BaTh UX B COLMATILHON U PO(ECCHOHATBHON eI TEIbHOCTH

Ymeem: TpPUMEHSITH COBPEMEHHBIE METOAbl W HMHCTPYMEHTHI st
IIPEICTABIICHUS PE3YIbTAaTOB HAYYHO-HCCIEA0BATENbCKOM IEATEIbHOCTH.



PexoMeHanum K BbINOJHEHUIO MPAKTHYECKUX PadoT:

Pexomenmauuu kx BbinonHeHuto IlpakTtudeckoir padorel 1 «ba3oBbie

KOHCTPYKIIMU si3bika Python 115t ananu3a naHHbIxX»:

Bonpocsl Ui NpoBepKH YCBOEHUSI MaTepHaJia MPAKTHYECKOH padoThl

Ne
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[lepeuncnure 6a30BbIC TUITHI JAHHBIX.

JlaiiTe ornpejiesieHne U MepevyrciiuTe OCHOBHbIE OCOOCHHOCTH CITUCKOB.
JaliTe onpeaeneHue U NePEYUCIUTE OCHOBHBIE OCOOCHHOCTU KOPTEKEH.
JlaiiTe onpeaeeHre U IEPEIUCITUTE OCHOBHBIE OCOOCHHOCTH CIIOBapei.
JlaliTe onpesenieHUe U IEPEYUCIUTE OCHOBHBIE OCOOCHHOCTH MHOXKECTB.
Jaiite onpenenenne QpyHKIUH.

JlaiiTe ornpeziesieHne Kiiaccy U OOBbEKTY.

OnuIrTe CHHTAaKCUC MOIKITIOYEHUS OUOINOTEK.

Onumure QyHKIUHA BBOJA-BBIBOJA JaHHBIX.

Pexomennmanuu k BbeimosiHeHUIo IlpakThyeckoi pa6orbl 2 «OCHOBHBIC

oubnuoreku (Math, SymPy) u bynkiuu 1715 paboThl C MATEMATUYECKUM amliapaToM

B si3bIKe Pythony:

Bonpochbl 111 MPpOBEepPKH YCBOEHHsI MaTepHajia NPaKTHYeCKOi padoThl

Ne 2:
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Kaxkas dynkmus okpyrisier 1o Omuxaitiero 6omnsiroro yucia (Math).
Kaxas ¢pynkuus okpyriusier Buu3 (Math).

Kakas ¢pyHkius ucnonb3yercs 11 B3sSTHS Moy s uncia (Math).
Kaxkas ¢ynkims uzBnekaet kBajapaTHbiid kopeHb u3 X (Math).

Jls uero mpuMensieTcst oudnrorexka SymPy.

Oco0eHHOCTH CUMBOJIBHBIX BBIYHCIICHU B SymPy.

[lepeuricnure TUTIBI TAHHBIN C KOTOPBIMH padoTaeT SymPy.

[Tepeuncnure pyHKIMU yIPOIICHUS U UX Ha3HadYeHue (SymPy).

Pexomenmanmu k BoinonHeHnio I[lpakTunyeckoit padorsl 3 «OcCHOBHBIC

¢bynkuun 6ubnmroreku Numpy B 3a7ade MOATOTOBKHM YMCIOBBIX HAOOPOB JAHHBIX

(random, linalg u ap.)»:



Bonpochl 1/ MPOBEPKH YCBOEHHUSI MaTepHajia NPAKTHYECKOH padoThl

Ne 3:
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Oco06eHHOCTH MHOTOMEPHBIX MaCCUBOB.

Oco06eHHOCTH BEKTOPHBIX BHIYUCIICHHUH.

[IpaBwiia MUHAEKCUPOBAHUS U BBIPE3aHMUS.

NEePEUNCITUTE YHHBEPCaJIbHbIE (YHKIUHU: OBICTPHIC TMO3JIEMECHTHBIC
omnepanuu HaJl MaCCUBaMHU.

[Tepeuncnure GyHKIUU 7151 COPTUPOBKHU.

Ycerpanenne AyOMuMKaTOB W JIPYTHE TEOPETHKO-MHOXKECTBEHHBIC
omnepanum.

daiinoBbIN BBOJI-BBIBOJ MAaCCUBOB.

Jlunetinas anre6pa.

I'enepanus ciy4aliHbIX YUCEIL.

Pexomenganuu k BbimosiHEHHIO IIpakTHdeckoid pad6orbl 4 «OCHOBHBIC

bynkuuu OmbnMoTeku Scipy B 3ajade MOATOTOBKHU YHCIOBBIX HAOOPOB JAHHBIX

(ndimage, cluster u ap.)»:

Bonpocsl 1/ MPOBEPKH YCBOEHHUSI MaTepHasia NPAKTHYECKOH padoThl

Ne 4:
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Jliist wero npeaHa3zHadeHa onbmuoTexa Scipy.

Kax mpaBuibHO UMIIOPTUPOBATH OMOIUOTEKY SCipy.

Kakue QyHKIMM mpUCYTCTBYIOT B OMOJMOTEKE IJIsl PEIICHHs 3ajad
MaTeMaTHIeCKON (PU3HKH.

Kakue ¢yHkumm cymiecTByloT B OMONMOTEKE i pElICHUs 3a]ad
JMHEHHOU anreOpsl.

MoskHO 11 ucnoas30BatTh PyHkiuu NumPy u3 Oubnuoreku Scipy.

Pexomenpanmu k BboinonHeHuio IlpakTunuyeckoit padorsl 5 «OCHOBHBIE

MCTO/JIbl BU3YAJIN3alIUU IMOATOTOBJIICHHBIX TAdHHBIX C MCIIOJIb30BAHUCM OMOIMOTEKHU

Matplotlib. O6paboTka nzo6pakenuii B paznuuasix popmarax (JPEG, PDF, PNG u

Tp.)»:



Bonpochl 1/ MPOBEPKH YCBOEHHUSI MaTepHajia NPAKTHYECKOH padoThl

Ne 5:
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9.

Jlnsa gero npeanasHauena 6ubianorexa Matplotlib.

Kaxkoit komanaoit moakimrodaetcs 6ubiaunorexka Matplotlib.

[IpuBeauTe KO AJI MOCTPOEHUS MPOCTOTO JUHEHHOTO rpaduka.
[IpuBeauTe KO AJIA MOCTPOEHUS MPOCTOTO JUAarpaMMbl PaCCEUBAHUSI.
[IpuBeauTe KOA MJIs1 TOCTPOEHUS IPOCTOTO THCTOTPAMMBI.

Kaxkoit komaHa0#1 MOKHO JOOABUThH HAJIMKUCH Ha Tpaduke.

Kaxkoii komaH10# MOKHO ITOMEHSTH IIBET rpaduka.

[IpuBenure Kox U1 IOCTPOEHUS IIPOCTON KPYTOBOW THMArpamMMBl.

IIpuBenuTe KOA Mg MOCTPOEHUS POCTOM TEMJIOBOM KAPTHI.

Pexomennmanuu k BbeimosiHeHHIo IIpakThyeckoi pa6orbl 6 «OCHOBHBIC

METOJbl TMOATOTOBKH, IpeoOpa3oBaHus HM 0O0pabOTKM HAOOpPOB MJAaHHBIX C

UCHOJIb30BaHuEM OmOnnorekn Pandas s JanpHEWUIIEr0 WX WCIIOJIb30BAHUSA B

OOy4EeHHH CUCTEM UCKYCCTBEHHOTO MHTeIekTa. O0bekThl Series u DataFrame.»:

Bonpochl 1Ji MpOBepKH YCBOEHHUSI MaTepuajia NPAKTHYECKOH padoThl

Ne 6:
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Jlnist wero npeana3zHayeHa oudnauorexa Pandas.

Kakoii komangoit umnoptupoBath 6nbnoTeky Pandas.

JaiiTe onrcanue oObEKTy Series.

Jaiite onucanne o0bekTy DataFrame.

Haiite onncanue o0bekTy Index.

Pacckaxxute anatomuto Python Pandas DataFrame — Column, Index,
Data.

. Uto o3Ha4aeT BHIOOP MOAMHOKECTBA.

Hamumure KO )11 U3BJICUYCHU S OTACIBHBIX KOMIIOHCHTOB DataFrame.

Kakwne tumbr JaHHBIX MOT'YT OBITh Y KOMIIOHCHTOB.

10. Hanmumure xom Juisi BRIOOpA HECKOJBKHX CTOJIONOB C TOMOIIBIO

ornepanruu MHACKCAIIUH.



11. Hanmummre kox mis BbIOOpKM maHHBIX M3 Pandas DataFrame c

momouisko .loc.

12. HanmummTe kKo 1y1st BBIOOpa CTPOK U CTOJIOIIOB OJJHOBPEMEHHO ¢ .loc.

Pexomennmanuu k BbeimosiHeHUIo IlpakTuyeckoi pa6orbl 7 «OCHOBHBIC

METOAbI IJIA CO34aHUA TCKCTOBBIX Ha60pOB JaHHBIX.»:

Ne 7:

OTaIllbl

Bonpochl 1Ji1 IPOBEPKH YCBOEHHSI MaTeprajia NPAKTHYEeCKOH padoThl

S e e

WNuctpymenTs! BBoga-BbiBoaa (Teker, CSV, HDFS u np.).

Yewm tun StringDtype oTirdaercs oT Tuma object.

[lepeuriciure OCHOBHBIE METOABI JUIsl pA0OTHI CO CTPOKAMHU.

Onummte meton split v mpuBeaUTE KOA ISl IpUMeEpa.

Onwumure MeTof replace u mpuBeAUTE KOA ISl IPUMEDA.

Kax npoBectu nHaeKCHpOBaHUE C TOMOIIBIO .Str, PUBEINUTE KO IS

npuMmepa.

Pexomennmanuu k BbeimosiHeHUIo IlpakThyeckoi pa6orbl 8 «OCHOBHBIC

p213pa60TKI/I U BHCAPCHHUA CHCTCM HMCKYCCTBCHHOI'O HWHTCIUICKTA B

npodeccroHanbHy0 00JIaCThY:

Ne 8:

Bonpochbl 111 MPpOBEepPKH YCBOEHHsI MaTepHajia NPaKTHYeCKOi padoThl

[lepeuricniure OCHOBHBIE ATaMbl Pa3pabOTKH CUCTEM HMCKYCCTBEHHOTO
UHTEJUIEKTA JIJIs1 pabOThI C U300pAKEHUAMH.

[lepeuncnuTe OCHOBHBIE 3Tanbl pa3pabOTKU CUCTEM UCKYCCTBEHHOTO
WHTEJUIEKTA JIJIsl pabO0Thl CO CTATUCTUYECKUMU JTAHHBIMH.
[lepeuniciure OCHOBHBIE 3Tanbl Pa3padOTKU CUCTEM MCKYCCTBEHHOTO
WHTEJUIEKTA JIJIs1 pabOThI C BUICOTAHHBIMHU.

[lepeunciurte  OCHOBHBIE  NPUHLMIBI  BHEAPEHUS]  CHUCTEM
VMCKYCCTBEHHOI'O MHTEIJIEKTA B CUCTEMBI CYI€MCTBA.

[lepeuncaure  OCHOBHBIE  NPUHLMIOBI  BHEAPEHUS  CHUCTEM
MCKYCCTBEHHOI'O MHTEJIJIEKTA B CUCTEMBI JJI1 MOHUTOPUHIA COCTOSTHUS

CIIOPTCMEHa.



6. Hepe‘{I/ICHI/ITe OCHOBHBIC IIPUHIHUIIBI BHCAPCHUA CHCTCM
HCKYCCTBCHHOI'O MHTCIJICKTAa B CHUCTCMbBI [IJIsI IIPOIHO3UPOBAHUSA

COCTOAHUMA CIIOPTCMCHA.



Bomnpocsl k 3k3amMeny:
1. Ilepeuncnute 6a30BbIE TUIIBI JAHHbBIX.
. JlaiiTe ornpezesieHne U NEPEUUCINTE OCHOBHbBIE OCOOEHHOCTH CIIMCKOB.
. JlaiiTe onpezeneHue U NepeurnciInTe OCHOBHbIE OCOOEHHOCTHU KOPTEKEH.

. JlaiiTe omnpezeneHne U MepeurciInTe OCHOBHbIE OCOOCHHOCTH CIIOBapEH.

2

3

4

5. Jlaiite onpezeneHue U MNepeurcinTe OCHOBHbIE 0COOEHHOCTH MHOKECTB.

6. Jlaifte onpenenenue QyHKIIUMN.

7. JlaiiTe onpeneneHue Kiaccy U OObEKTY.

8. OmuimTe CHHTAKCHUC MOJKIIOUEHUS OMOINOTEK.

9. Onuiure QyHKIMHU BBOJA-BHIBOJA JAHHBIX.

10.Kakas ¢ynkuus okpyriser A0 onmxaiimero 6omisioro uncia (Math).

11.Kaxkas ¢pynkmus okpyriser BHu3 (Math).

12.Kakast ¢pyHKIMS UCTIOAB3YETCs UIsl B3ATUSI MOy i yucia (Math).

13.Kakas ¢hyHKIMs u3BIeKaeT KBaApaTHBIN KopeHb 3 X (Math).

14.JIna yero npumensiercs: oudmuorexa SymPy.

15.0co0eHHOCTH CUMBOJIBHBIX BbIYMCIEHUN B SymPy.

16.TlepeuncnuTe TUIBI JAHHBIN ¢ KOTOPBIMU paboTaeT SymPy.

17.Tlepeuncnute GyHKIUH YIPOLIEHUS U UX HazHaueHue (SymPy).

18.0co6eHHOCTH MHOTOMEPHBIX MAaCCHBOB.

19.0c0o6eHHOCTH BEKTOPHBIX BHIYMCICHUMA.

20.ITpaBuiia MHACKCUPOBAHUS U BHIPE3aHUSI.

21.mepeyucnure yHUBEpCaNIbHbIE (PYHKIMH: ObICTPBIEC TOJIEMEHTHbBIE
OTepaIfy HaJl MAaCCUBAMH.

22.Ilepeuncnure GyHKIIUHU AJIST COPTHPOBKH.

23.YcrpaHenue ayO0iIHKaTOB U IPYTHUE TEOPETUKO-MHOKECTBEHHBIE OTIEpaIlUU.

24.DaiinoBbIil BBOJI-BBEIBOJI MAaCCHUBOB.

25.JIuneitnas anreopa.

26.['enepanust cryq4aifHbIX YUCETI.

27.]Jlns yero npenHa3HaueHa oubnanoreka Scipy.

28.Kak nmpaBuiIbHO UMIIOPTUPOBATH OMOINOTEKY Scipy.



29.Kakue QyHKIIMM MpUCYTCTBYIOT B OMOIMOTEKE SISl pEeIICHUS 3a/1a4
MaTeMaTU4YeCKON (PU3UKHU.

30.Kakue GyHKIMM CyIIECTBYIOT B OMOIMOTEKE TSl pEIICHUS 3a/1a4 JIMHCHHON
anreOphl.

31.MosxHO 11 ucnoib30BaTh PyHKIMKU NumPy u3 Oubnunoreku Scipy.

32. 11 ero npeaHa3zHaueHa onbmuorexa Matplotlib.

33.Kakoii komaH101 noakitouaercs ondimuoreka Matplotlib.

34.ITpuBeante KOA ISl MOCTPOCHHSI MPOCTOTO JIMHEHHOTO rpaduKa.

35.1IpuBenuTe KO AJist MOCTPOEHUS MTPOCTOTO JUATPAMMBI PACCEHBAHUS.

36.I[TpuBeanTe KOA IS MOCTPOCHHSI POCTOTO THUCTOTPAMMBI.

37.Kaxkoit koMaH0i MOXHO TOOABUTH HAAMKCH Ha TpaduKe.

38.Kakoit koMaH10if MOKHO TIOMEHSTh LIBET Ipaduka.

39.1IpuBenure KO AJisi MOCTPOEHUS TPOCTOM KPYTrOBOM AMAarpaMMBl.

40.TIpuBenute KOJ AJI MOCTPOCHUS MMPOCTON TEIIJIOBOM KapThI.

41.]Insa gero npenHa3zHaueHa oubiamorexa Pandas.

42 .Kaxoif koMaHI0i UMIIOPTUPOBATH OubIHoTeKy Pandas.

43.]laiiTe onrcanue 0ObEKTY Series.

44 ]laiite onucanue oobekTy DataFrame.

45.]latiTe onucanue o0bekTy Index.

46.Pacckaxxute anatomuto Python Pandas DataFrame — Column, Index, Data.

47.YT0 03HayaeT BbIOOP MOJIMHOKECTBA.

48.Harmmummre ko1 11 U3BJICUYEHUS OTAEIbHBIX KOMIIOHEHTOB DataFrame.

49.Kakue TUIIbI JAHHBIX MOTYT ObITh Y KOMIIOHEHTOB.

50. HanumuTe Ko A1 BEIOOpa HECKOIBKUX CTOJIOIOB C MTOMOIIIBIO OTIEpaIiH
WHJICKCAIIUU.

51. Hanumure xon 11t BbIOOpKH HaHHBIX U3 Pandas DataFrame ¢ momoripbio
Joc.

52. Hanumute koA /17151 BBIOOpa CTPOK U CTOJIOIOB OJTHOBPEMEHHO ¢ .loc.

53.UuctpymenTsl BBosa-BbeiBoAa (Tekct, CSV, HDFS u np.).

54.Yewm tun StringDtype oTinuaeTcs oT Tuma object.



55.TlepeuncimTe OCHOBHBIE METOIBI JUIsl paOOTHI CO CTPOKAMM.

56.0Onumute Meron split 1 mpuBenuTe KO AJis IpUMeEpa.

57.0nummure MeTon replace u npuBennuTe KO AJIs IpUMeEpa.

58.Kak npoBecTH HHAEKCUPOBAHUE C IIOMOILBIO .Str, IPUBEIUTE KO IS
npumepa.

59.Ilepeuncnure OCHOBHBIE TAMbl Pa3pabOTKH CUCTEM UCKYCCTBEHHOTO
UHTEJUIEKTA JUIsl pabO0Thl ¢ N300paKEHUSIMH.

60.Ilepeuncnure OCHOBHBIE TAMbl Pa3pabOTKH CUCTEM UCKYCCTBEHHOTO
MHTEJUIEKTA JUJIs1 pa0OThI CO CTATUCTHYECKUMU JIAHHBIMH.

61.1lepeuncnure OCHOBHBIE ATAIlbl pa3pabOTKU CUCTEM UCKYCCTBEHHOIO
UHTEJUIEKTA JIJIs1 pa0OThI ¢ BUJICOJAHHBIMH.

62.I1epeuncnure OCHOBHbIE IPUHIIMIIBI BHEAPEHUSI CUCTEM UCKYCCTBEHHOTO
VHTEJUIEKTA B CUCTEMBI CYACHCTBA.

63.Ilepeuncnure OCHOBHbIE IPUHIIUITBI BHEAPEHUSI CUCTEM UCKYCCTBEHHOTO
VHTEJUIEKTa B CUCTEMBI JUIsl MOHUTOPUHIA COCTOSIHUSI CIIOPTCMEHA.

64.Ilepeuncnure OCHOBHBIC IPUHIIUITHI BHEAPEHUSI CHCTEM MCKYCCTBEHHOTO

HHTCJUJICKTA B CUCTCMBI IJIA IIPOTHO3UPOBAHHA COCTOAHUA CIIOPTCMCHA.



