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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

HucuunnuHa «BBeaeHue B aHanu3 M BHU3YaIW3alMIO0 JAHHBIX» BXOJUT B IMPOTrPaMMy
OakanaBpuata «@yHmaMeHTanpHas HWHQOpPMAaTHKA ¥ HMH()OPMAIIMOHHBIE TEXHOJOTHH» IO
HarpasieHuto 02.03.02 «dynnamMeHTanbHas HHPOPMATUKA U WH(OOPMAIMOHHBIC TEXHOJIOTHNY U
mzydaercs B 1 cemectpe 1 kypca. [ucumnnmny peanusyer Kadenpa wmaremaTHueckoro
MOJIETIMPOBAHUS U UCKYCCTBEHHOTO MHTEIUIeKTa. Juciumirna coctout u3 2 paszaenoB u 11 tem u
HampaBJeHa Ha U3yYEHUE METOJI0B PaOOTHI C IaHHBIMHU.

llenpto OCBOGHMSI JTUCIUIUIMHBI SIBJISICTCSI OCBOCHHE HABBIKOB cOOpa, XpaHEHUs H
0TOOpaKeHHs JAaHHBIX MPU MOMOIIM MPOTpaMM, HAMMCaHHBIX Ha s3bike Python. Kypc cmyxwur
BBEJICHHEM B HayKy o AaHHbIX (Data Science).

2. TPEBOBAHMA K PE3YJIBbTATAM OCBOEHUMA JUCIHUITJIMHDbI

OcBoeHue aucuMILIMHBEI «BBeneHNe B aHaNIM3 M BU3YyalIM3allUI0 JaHHBIX» HAIIPaBICHO Ha
(bopmupoBaHre Yy 00yUarOMUXCS CIEAYIONIINX KOMIIETCHIUN (YaCTH KOMITETEHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yuarowuxcs npu 0ce0eHuu
OUCYUNTIUHBL (Pe3VIbmambvl 0C80eHUS OUCYUNTIUHDL)

HNHauKaTopbl 10CTHKEHHS] KOMIIeTeHIMH
Iudp Komnerenuus A pEI A N I
(B paMKax JaHHOMW NHUCUMUIUIMHBI)
Cnoco0eH: ucKaTh Hy KHbIE
HCTOYHHUKH HH(POPMALMH 1
JTaHHbIE, BOCIIPUHUMATB,
aHATM3UPOBATh, 3ATIOMUHATH U
nepenaBaTh HHPOPMAIIHIO C
e bopman VYK-12.1 OcymiecTBIsieT MOUCK HY>KHBIX HCTOYHUKOB HH(pOpMAIin
HCIIONIb30BaHUEM LIU(PPOBBIX
W TaHHBIX, BOCTIPHHUMAET, aHAIU3UPYET, 3aIOMUHACT U TIEPeaacT
CPEZCTB, a TAK)Ke C TOMOIIBIO
nH(pOpMALHIO € HCIIOIb30BaHNEM IIU(DPOBBIX CPEACTB, a TAKKE C
ITOPUTMOB IIpH paboTe ¢
MOMOIIBIO AJITOPUTMOB TIPH Pa0bOTE C MOTYYEHHBIMU U3 PA3IMIHbBIX
TIOJTY9EHHBIMHU U3 Pa3IHIHBIX
VYK-12 HCTOYHHKOB TaHHBIMHU C IeIbI0 3(pPEeKTUBHOTO UCTIONB30BaAHU
MCTOYHHMKOB JJAHHBIMH C LEJIBIO o
MOJTy4eHHOW MH(OPMALMH JIJIsl PELIeHHs 33134,
3¢ (HEKTHBHOTO HCITOIB30BAHUS
o YK-12.2 TIpoBoauT OLIEHKY HHPOPMALIUH, €€ TOCTOBEPHOCTD,
NOJTy4eHHOW MH(GOPMALMH JIJIsI
CTPOWT JIOTHYECKHE YMO3AK/IIOUeHNS Ha OCHOBAHUHU TIOCTYHAIOIINX
pemieHus 3aja4; IPOBOANUTH
uH(opMaLnK U TaHHBIX;
OIIeHKY HH(pOpMAIINH, e
JIOCTOBEPHOCTb, CTPOUTH
JIOTHYECKHE YMO3aKIIIOUCHHS Ha
OCHOBaHHH ITOCTYTIAFONTIX
nH(popManny U TaHHBIX
OIIK-6.1 3naeT 6a30BbBIe MIPUHITUIEI IA(POBEIX TEXHOJIOTUH H
METO/I0B, HEOOXOJMMBIX B IPO(EeCCHOHAIBHOM JeATEIHOCTH B
oOxacté pyHIaMEHTaNBHON HHPOPMATHKA ¥ HHPOPMAIIHOHHBIX
TEXHOJIOTHH JJISI: N3y4eHUsI © MOAEINPOBAaHUS 00BEKTOB
podeCCHOHAIBHOM NesITeIPHOCTH, aHAIN3a JaHHBIX,
IpeAcTaBICHNs HHPOPMAIUH U TIp.;
Crnoco6en moanmats npuHOUIBl |OIIK-6.2 YMeeT npuMeHATh HEOOXOIUMEBIE B PO ECCHOHATBHOM
paboThI COBPEMEHHBIX JIESITETTFHOCTH ITU(PPOBBIE TEXHOJIOTHH W METOBI B 00JIaCTH
OITK-6 MHGOPMAMOHHBIX TEXHOJIOTHH U |(DyHIaMEHTaIbHOW HHPOPMATHKH B HHPOPMALIMOHHBIX
HCTIONB30BaTh UX JUIA PEIICHUS | TEXHOJIOTHH JJIS: M3YUYSHUS M MOJICINPOBAHUS 0O BEKTOB
3aj71a4 MpoQecCHOHAILHOM npodeccHoHAIEHOM NesITeIbHOCTH, aHaIM3a JaHHbIX,
JeSITeIbHOCTU Npe/ICTaBICHUS HHPOPMALIHH U TIp.;
OIIK-6.3 Bnageet He0OXOAMMBIMH B IPO(hECCHOHATILHOM
JIeSITeIbHOCTH TEXHOJIOTUSIMHA ¥ METOJIaMH B 00J1aCTH
(yHnamMeHTaNIBEHOM MHPOPMATUKY N MHPOPMAIIMOHHBIX
TEXHOJIOTHH JJISI: N3y4eHUs] U MOAEINPOBAaHUS 00BEKTOB
podeCCHOHAIBHON NesITeTbHOCTH, aHAIN3a JaHHBIX,
peACTaBICHNs NHPOPMAIIIH U TIp.;
[K-1 CrocobeH pa3zpabaTeIBaTh U I1K-1.1 3HaeT OCHOBBI IPOTPAMMHUPOBAHHS; COBPEMEHHBIE




I/IH}II/IKaTOPLI JOCTHIKCHHSI KOMIIETCHIINHN

Mudp Komnerennus N
(B pamMKax JaHHOW JAUCIMILIHHEI)

OTJIaXXHMBATh NPOTPAMMHBIN KO |00BbEKTHO-OPUEHTHPOBAHHBIE SI3BIKU ITPOTPAMMHUPOBAHNS;
COBPEMEHHBIE CTPYKTYPHBIE S3bIKH IIPOrPAaMMUPOBAHUSL; S3bIKH
COBPEMEHHBIX OM3HEC-TIPUIIOKEHNUH;

ITK-1.2 ¥YMmeer koaupoBaTh Ha sI3bIKaX MPOrPaMMHUPOBAHHMS;
TECTUPOBATH PE3YJIBTAThl KOJUPOBAHHUS;

[1K-1.3 BnanmeeT HaBBIKaMu pa3paboTKu Koaa HHPOPMAITHOHHON
CHCTEMBI; HABBIKaMH BepHHUKAMU KoJla NHYOPMALMOHHON
CHCTEMBI;

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

JucuuiuinHa «BBeneHune B aHanu3 M BU3YalM3alUI0 JaHHBIX» OTHOCUTCS K 00s3aTesbHOU
yactu 0110ka 1 «/{ucumminael (MoIysn)» 00pa30oBaTeIbHOM MPOrpaMMBbl BBICIIETO 00pa30BaHMS.

B pamkax oOpa3oBaTesbHOM IPOrpaMMbl BbICHIETO OOpa30BaHUS OOydYarOLIMECs TaKKe
OCBaMBAIOT  JIpyr'M€ JWCLUUIUIMHBI W/WIK  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTUKEHHUIO
3aIlJIAaHUPOBAHHBIX PE3yJIbTaTOB OCBOCHMS TUCLUIUIMHBI «BBeneHue B aHanu3 U BU3yaIHU3alUIO
JAHHBIX».

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrowux 00CmMudsiCeHUuro
3aNIAHUPOBAHHBIX PE3YIbMAaAmMo8 0C80EeHUS OUCYUNTIUHBI

IIpenmecrByrommue Iocienyromue
Hludp Haumenosanne uncﬂninnﬂblyMoI;ynu, nncunnnnil{)l:l/ﬁlouynn,
KOMIeTeHI[U! * %
NMPaKTHKH NMPAKTHKH
Cnoco0eH: ucKaTh HyKHbIE Hayuno-uccnenoBarenbckas
HUCTOYHHUKH MHPOPMAIIUH U paboTa (mmoydeHue
JTaHHEIE, BOCIIPHHUMATB, MIEPBUYIHBIX HABBIKOB HAyYHO-
aHATU3UPOBATH, 3aTIOMUHATH HCCIIeIOBATEIHCKON paboTHI);
U TIiepenaBaTh HHPOPMAIUIO HayuHo-uccnemoBarenbckas
C UCIIONTb30BaHHEM paborta;
TUQPPOBBIX CPEJICTB, a TAKIKE [penaumuioMHast MpaKTHUKA;
C TIIOMOIIBIO AITOPUTMOB Komnwvromepnuiii npaxmuxym
npu paboTe ¢ MoIy4eHHBIMU nO CIMAmucmu4ecKomy
13 pa3INyHbIX UCTOYHUKOB aHanuzy OaHHuIX**;
YK-12 JTAHHBIMU C TIEIBIO Komnvrlomepnwiii npaxmuxym
3¢ HEeKTHBHOTO 10 UHNENNEKMYATbHbIM
HCTIOJIB30BaHU MTOJTydYeHHOM cucmemam**,
WHPOPMALUH [T PEIICHUS AHanm3 OONBIINX TaHHBIX;
3a7a4; MPOBOJUTH OICHKY OCHOBBI MAIIMHHOTO
uHpOpMaIuH, ee o0ydJeHHs 1 HeHPOHHEIE CETH;
JOCTOBEPHOCTD, CTPOUTH TexHOJIOTHN U IPaKTHKa
JIOTHYECKUE MIPOTPaMMHPOBAHUS Ha SI3BIKE
YMO3aKIIIOUeHHs Ha Python ayist TexHHYEeCKHX
OCHOBaHHH TTOCTYTAOIIHX CIeHaIbHOCTEH;
uHGOPMAILIUU ¥ JAHHBIX
AJTOPUTMBI U aHAIH3
CJIOYKHOCTH;
Crioco0eH MOHNMAaTh BrruucaurenbHble METOIBI,
MIPUHITAIEI PaOOTHI MaremaTnueckoe
COBPEMEHHBIX MO/IEITMPOBAHHE;
OIK-6 I/IH(I)OQM&IHI/IOHHLIX WmurannonHoe
TEXHOJIOTHI N HCIOJIb30BaTh MO/IEITMPOBAHHE;
WX JJIS pEIICHUS 3a1a9 CTOXacTH4eCKUH aHaIH3
npodeccHoHAIBLHOM 0eCIPOBOTHBIX CETEH;
JeSITeIbHOCTH Teopust aBTOMaToB U
(hopMaNTbHBIX SI3BIKOB,
DKOHOMETPUKA,




HIngp

HanmeHnoBanue
KOMIIETEHI[HH

IIpenmecTBylommue
JAUCHHILTAHBI/MOYJIH,
NMPaKTHKUH*

Mocnenyrwomue
JUCHMILTHHBI/ MOYJIH,
NMPaKTHKUH*

KomnbroTepHas reoMeTpHs;
OcHOBBI (hOpMaTBHBIX
METOJIOB ONUCaHMs OM3HEC-
MPOIIECCOB;

BBenenue B ynpasieHue
UH()OKOMMYHHUKAIUSIMU;
OCHOBBI MaIIMHHOTO
00yd4eHHs U HEHPOHHBIE CETH;
[MakeTbl CHMBOJIBHBIX
BBIYUCIICHUH B
npoeCCHOHATBHOMN
JCSITeTBHOCTH;
KomnbrotepHas anreopa;
BbIuucIUTEIEHBIC CHCTEMEI,
CCTH U TEIICKOMMYHHUKAIHH;
HayuHno-uccnenoBarenbckas
paboTa (mmoydeHue
MEPBUYHBIX HABBIKOB HAYYHO-
HCCIIeIOBATEIHCKON paboTHI);

IK-1

CriocobeH pa3pabaTbiBaTh U
OTJIAKMBATH TIPOTPAMMHBIH
KOJ

Hayuno-uccnenoBarensckas
paborta;

IIpenaunioMHas npakTHKa;
MogaenupoBanue cereit
nepenaydy JaHHbIX;
TexHoMornM UCKYCCTBEHHOTO
UHTEJUICKTa;

Teopust aBTOMaTHU3aLUU U
YTIpaBICHUS;

Baenenue B o0yueHue ¢
TIOJIKPETIICHUEM;

BBenenne B poOOTOTEXHHUKY:
6a30BbIe AITOPUTMBI
METOJIBI;

MamuHHOe 00y4yeHue B
TENeKOMMYHHKaIHSX;
MeTo/1bl HCKYCCTBEHHOTO
UHTEIUICKTa;

OCHOBBI TEOPHUH CHCTEM;
I'myboxkoe oOy4eHue, 6oibIIIe
SI3BIKOBBIE MOJIENIN U X
IIPUMEHEHHE;
Komnvromepnuiii npakmuxym
nO CIMAamucmu4eckomy
aHanu3y OaHHuIX **;
KomnviomepHulii npakmuxym
1o UHMENNEeKMYATbHbIM
cucmemam**,
KomnviomepHulii npakmuxym
no mooenuposanuio **;
KomnviomepHulii npakmuxym
nO UHPOPMAYUOHHBIM
mexuonocuam**;
ApXHUTEKTypa KOMIIBIOTEPOB U
OTIePAIIMOHHBIE CUCTEMBI;
[{udposas rpaMOTHOCTB,
TEXHOJIOTHUS
MIPOrpaMMHPOBAHUS;
AJTOPUTMBI U aHAIH3
CJIOYKHOCTH;




IIpenmecTBylomme ITocnenxyrommue
HIngp Hanvenosanue IIPICIP;I/IZ:[JII/IHLI?,MOI;)’JIH nncunnnni—ll)lr,l/ﬁloaynn
9 9

KoMueTeHmH NpaKTHKA* NpaKTHKH*

Teopust aBTOMaTOB U
(opManbHBIX S3BIKOB;
PacniosnaBanue 00pa3oB u
00paboTka M300paKeHUIA;
Ilapannenvnoe
npozpammuposarue**,
Ipuxnaounoii ananu3s OaHHwvIX ¢
UCNOTL30BAHUEM A3BIKA
Python**;

Practicum in Artificial
Intelligence**;
WHTennexTyaabHbIe METOMBI
paszieNieHns CETeBBIX

pecypcoB;

* - 3aMOJIHACTCS B COOTBETCTBUM ¢ MaTpuueit komnereniuii u CYII OII BO
** - 3JIeKTUBHbIC AUCIMIUIMHBI /TIPAKTUKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCIUIUTHHBI « BBeIeHNEe B aHAIN3 M BU3YaIU3aIUIO JAHHBIX)» COCTABISACT «3» 3a4CTHBIC CIUHUIIBI.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeclT pCeD)
Konumaxmmnas paboma, ax.u. 36 36
Jlexuuu (JIK) 0 0
JlaGopartopusie pabotsl (JIP) 36 36
IMpaktuueckue/cemunapckue 3austust (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 72 72
Koumponw (sx3amen/3auem c oyenkou), ax.u. 0 0
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3




5. COAEP) KAHUE JUCIUAIIJIMHbI

Tabnuya 5. 1. Coodepoicarue oucyuniunsl (MoOyis) no udam y4eOHou pabomol

Bu
Homep HaumenoBanmue pasgeia n
aznea e — HanmenoBanue TeMbl Conep:kaHue TeMbl y4eOHo
P padoThI*
. PaccmarpuBaetcs npouecc yCTaHOBKH U IIEPBOHAYATIBHOMN
VYcranoska I[10: pgAdmin, Jupyter Notebook, P pouece y p
11 SageMath HACTPOUKH HEOOXOTUMOTO IIPOTPaMMHOTO 00EeCTICUeHUS IS JIP
paboTHI ¢ 6a3aMM JaHHBIX M IIPOBEACHUS BBIYHCICHHH.
W3yuaroTcsi OCHOBBI M3BJICUEHUS JAHHBIX U3 TaOJIHI] C TOMOIIBIO
12 [Ipocroit oneparop SELECT 6azoBoro oneparopa SELECT u ¢punsTparun pe3yapTaToB depes JIP
yciaosue WHERE.
[IpumenstoTes arperaTHbie GYHKIUN JUTS BBITIOTHEHUS
Arperatusie pyakaun COUNT, SUM, AVG, P P pymKumH 1 N
13 MIN. MAX CTaTHUCTUYECKUX PACUETOB U MOJyYCHHs CBOAHBIX [T0OKA3aTeleH 110 JIP
Pasnen 1 Cucrtema ynpasieHus 6azamMu ' TpymnaM 3amnuceil.
naHHbIX PostgreSQL 14 Vcnionp30BaHue B 3aIIpOCe HECKOIBKUX Pazbupatorcst MeTo bl 00beTMHEHHS JaHHBIX M3 Pa3HBIX TaOIuI| ¢ P
) HWCTOYHUKOB 3anucei MCTIOJIb30BaHUEM Pa3NUUHbIX TUTIOB coeanHenuii (JOIN).
Henomssoarne kmouesbix cros SOME W3yuarorcs MpoABUHYThIE TEXHUKU (PUIBTpAMU ¢ KBaHTOpaMHU
1 (ANY) u ALL c npenukaTaMu CpaBHEHHS. Y 6 P Y P PaMH,
5 TpeoBpasoBaHme THIOB 1 oneparon CAST SABHOE IIpeoOpa3oBaHue TUIIOB JAHHBIX U PeaTn3anus yCIOBHON JIP
Oﬁepaf op CASE paTop ’ JIOTUKU HEMOCPEACTBEHHO BHYTpH SQL-3ampoca.
T paHLHOHHbIE OMEpALIH HAM MHOKECTBAMMU OO0BscHIETCS TPUMEHEHUE TEOPETHKO-MHOKECTBEHHBIX OIepariii
16 H%He aton SELE CTp (oObenuHEHME, TIEpeCeUeHNe, PA3HOCTh) K pe3yJIbTaTaM BEIOOPOK JIP
patop JaHHbIX B PostgreSQL.
BBonHas TeMa 3HAKOMHUT C CHHTAKCHCOM si3bIka Python
2.1  |Hagaimo pabotsl B Python 5 y ’ JIP
0COOCHHOCTSIMU Cpe/Ibl BBINOJHEHHUS ¥ 0a30BBIMU TUIIAMH JJAHHBIX.
VIIDABISIOLIHE KOHCTPYKLHH H CTPYKTYDbI PaccmaTpuBaroTCst OCHOBHBIE HHCTPYMEHTHI YIIPABICHHUS TOTOKOM
2.2 ):[aHpHLIx kst u ¢ I})gcunn 5P tﬁ(})]n P BBINOJIHEHHS IPOTpaMMBI, padoTa co CIIMCKaMH ¥ CIIOBApsSIMHU, a JIP
' Y Y TaKKe CO3/1aHue COOCTBEHHBIX (DYHKIHH.
Tema mocesiieHa MeTojaM YTEHUS, 3aIIMCH U 00PabOTKH TEKCTOBBIX
Pazmen 2 |3nakomctBo ¢ Python 2.3 |PaOora c daiinamu u Tekctom B Python (aiinos, a TakKe OCHOBaM pabOTHI CO CTPOKAMH U PETYIIPHBIMHU JIP
BBIPOKCHHUSIMH.
W3ydatorcst Bo3MoxkHOCTH OmbnmoTexu Pandas ams 3arpy3ku
2.4  |Pabora c Tabnuuamu B Oubnuorexe Pandas Y A PY3KiH, JIP
OYHCTKH, TpaHC(OPMAINH U aHAIH3a TAOJIMYHBIX JAHHBIX.
Bis3ya/m3atis TaHHbX ¢ TOMOLIBIO 3aBepiaromnias TeMa 00yJaeT MOCTPOCHUIO PA3IMIHbIX THIIOB
25 6I/I6J}T]I/IOTGKI/I Matplotlib rpauKOB U AMATPaMM JUIS HaTJIATHOTO TIPEICTaBICHUS JIP
P Pe3yIbTaTOB aHAJIN3A TAHHBIX.

* - zanostHsieTcs Toabko Mo QUHOM dopme obyuenus: JIK — nexyuu, JIP — rabopamopnvie pabomot, C3 — npakmuyeckue/ceMunapcrue 3ansamus.




6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuansHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

CrnenuajJu3supoBaHHOe
yueOHOe/1abopaTopHOe
odopynoBanmue, [10 u
MaTepHaIbI 1JIs1 0CBOECHHSA
AUCHUTLITUHBI
(mpu HeOOXOAUMOCTH)

Aynutopust 11 POBEICHUS 3aHATHI
JIEKIIMOHHOTO THIIA, OCHAIIICHHAS

Kommbrorep/HOyTOYK C
poctynoM cetu MHTepHeT
U 3JIEKTPOHHO-

JlexuuonHas KOMIUICKTOM CIEeIMaIM3UPOBAHHON Mebenn; | oOpa3oBaTelIbHOM cpefe
JOCKOM (9KpPaHOM) U TEXHUYECKUMU YHusepcurera, Opaysep,
CpPEACTBAMH MYJIbTUMEIHA TPE3CHTALUI. [1O st mpocmoTtpa PDF,
Sunexc Tenemoct, Python.
KommnbrorepHslii knacc 11 IpOBEICHUS
3aHATUH, TPYIIOBBIX U UHANBUYAJIbHBIX
KOHCYJIbTAIlUM, TEKYIIETO KOHTPOJIS U : :
KoMnbrorepusii | It OM};)K TO‘IH(’)ﬁ aT}”’FeCTaI_II/II/I OI:)HaH.IeHHa}I OC Windows/Linux,
P p Y ’ Python, PostgreSQL,
KJ1ace MePCOHAIbHBIMUA KOMIIbIOTEpaMu (B
. Jupyter mmu Google Colab
KOJINYECTBE IIT.), TOCKOH (9KpaHOM) U
TEXHUYECKUMH CPEJCTBAMU MYJIbTUMEINA
Mpe3eHTalMi.
. Kommsrotep/HOyTOYK C
AyauTopus JIsl CaMOCTOSATEILHON padOThI
JocTynoM cetu MHTepHeT
oOyJaromuxcs (MOKeT UCTIONIB30BaThCS AJIs
Host o U DJIEKTPOHHO-
. | MpoBeIeHUs CEeMUHAPCKUX 3aHATUN U .
CaMOCTOSITENIbHOU . 0o0pa3oBaTeNbHOM cpefe
KOHCYJIbTaIM ), OCHAIIIEHHAS! KOMILIEKTOM
paboTsl YHuBepcurera, 6paysep,

CHeIUaTu3UPOBAHHON MeOen U
KoMIbroTepamu ¢ gocrynoM B OUOC.

I1O nns mpocmotpa PDF,
Annexc Tenemoct, Python.

* - ayIUTOPHS JJIsL CAMOCTOSTENbHOM paboThl o0yuaromuxcs ykaspiaercs OBA3ATEJIBHO!

7. YYEBHO-METOJWYECKOE
JTACHMIUINHBI

Ocnoenas numepamypa:
1. A Byte of Python (Russian). Bepcus 2.02. IlepeBon Bnagumupa Cmomsipa. Sphinx,

2020

n HNHPOPMAIIMOHHOE

OBECIIEYEHUE

2. I'pac /1. Data Science. Hayka o maHHBIX ¢ HyJs. — [lep. ¢ aHTII. — 2-€ U3]1., mepepad. u
nort. - CI16.: BXB-IlerepOypr, 2021. - 416 c.: un. ISBN 978-5-9775-6731-2
Lonoanumenvnasn tumepamypa:

1. ITlpoxopenok H. A. Python. Camoe neo6xoaumoe. — CII16.: BXB-IlerepOypr, 2011. —
416 c.: mn. ISBN 978-5-9775-0614-4

2. JIytu M. IIporpammuposanue Ha Python, Tom I, 4-e uznanue. — Ilep. ¢ anra. — Cno.:
Cumson-ITmroc, 2011. — 992 c., un. ISBN 978-5-93286-210-0

3. JIytu M. [IporpammupoBanue Ha Python, Tom II, 4-e uznanue. — Ilep. ¢ anri. — CII6.:
Cumsoir-ITimroc, 2011. — 992 c., un. ISBN 978-5-93286-211-7
Pecypcwr ungpopmayuonno-menexommyHurayuoHHou cemu « Anmepunemy»:

1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTY/I€HThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBaHMH 3aKJIHOYEHHBIX JJOTOBOPOB




- DnekTpoHHO-0mbmmoTeunas cucrema PYJIH — 9bC PYJIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuTeTcKas oubimoreka onnaita» http:// www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- ObC «KoHcynbpTaHT cTyneHTay www.studentlibrary.ru

- OBC «3nanumym» https://znanium.ru/

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https:/link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpuueckas 6a3a nannbix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanst 015 camocmosmensbHol pabomsl 00y4AOWUXCcs NPU
0CBOCHUU OUCYUNTUHBL/MOOYAAE:

1. Kypc nekuuii no aucuuruinae « BBeenue B aHainu3 U BU3YalU3aluio JaHHBIX».

* - Bce y4eOHO-METOIMYCCKUE MATePUANTBI JJII CAMOCTOSITEIIBHONH PabOThl 00ydJaromuXcst
pa3MeIIarTcs B COOTBETCTBUHU C ACHCTBYIOLIUM NOpsiAKoM Ha cTpanulle aucuuruinasl B TYUC!



PA3PABOTYUKMU:

3aBenyrouuii kadeapoit
MaTEMAaTUYCCKOI'O
MOJICTTUPOBAHHS U

Mansix Muxani

HACKYCCTBEHHOT'O MHTEIUICKTA JAmMutpueBuy
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
AccucrteHt kadeapsl Kpoiitop Oner
MaTeMaTUIECKOI'0 Koucrantunosug
MOJEIUPOBAHUS U
HMCKYCCTBEHHOT'O MHTEJJIEKTA
Jonoxcnocmo, BYIT Tloonuce Damunus 1.0
PYKOBO/UTEJDb BYII:
3aBenyronuii kageapoit
MaTeMaTH4EeCKOI'o
MOJICIIMPOBAHUS U Mansix Muxani
HCKYCCTBEHHOTO MHTEJLJIEKTA JAmutpreBnu
Honocnocmo BYITT Ioonuce Damunus U.0.
PYKOBOJUMTEJD OII BO:
3aBenyrouuii kageapoit reopun
BEPOSITHOCTEN U CamyiinoB Koncrantun
KnOepOe30MmacHOCTH EBrenbeBuu
[Honxcnocms, BYIT Ioonucw Damunus U.0.
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