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1. HEJIb OCBOEHMUS JUCIIUITJIMHbI

Hucuunnuna «O0paboTka HaHHBIX U BU3yalusalMshy BXOJUT B mporpammy OakanaBpuata
«DynpamenTanbHas HHGopmaTHKa U HHOOPMALMOHHBIE TEXHOJIOruM» 1o HanpasieHuto 02.03.02
«DyHaMeHTalbHas HH(pOpMaTHKa M HH(OPMALIMOHHBIE TEXHOIOTUMW) U H3ydaeTcs B 1 cemecTpe
1 xkypca. Jucuunnuny peanusyer Kadenpa npuxiagnoil nHGOPMATHUKH U TEOPUH BEPOSTHOCTEM.
Hucuunnuua coctouT u3 2 paszgenoB u 11 TeM u HampaslieHa Ha M3ydeHHE METOH0B PaboOThl ¢
JIaHHBIMH.

Lienpio OCBOEHMS MAMCLMIUIMHBI SBISETCS OCBOCGHHE HAaBBIKOB cOOpa, XpaHEHUs H
0TOOpaskeHUs JaHHBIX MPH MOMOLIM NpOrpamMM, HanucaHHbIX Ha a3bike Python. Kypc ciyxur
BBEJIECHHEM B HayKy 0 AaHHbIX (Data Science).

2. TPEBOBAHMS K PE3YJ/IbTATAM OCBOEHUS JUCIUIL/IMHbI

OcBoenue jaucnummMHbl  «OOpaboTka JaHHBIX M BU3yaJu3alMs» HaAOpaBlIeHO Ha
(hopmupoBanue y 00ydaromuxcs ClIeyomnuX KOMIETEHIUH (YacTH KOMIIETEHLIHN):

Tabauya 2.1. Ilepeuenv xomnemenyuil, opmupyemvix y odOyuaowuxca npu oceoeHuu
OUCYUNTUHBL (Pe3VTbIMAMmbl 0CE0EHUA OUCYUNTUHDBL)

Hnan KAaTOpbl JOCTHKEHUA KOMIIETEHIIHH

Mudp KoMmnerenuus _ 3
(B paMKax JaHHOH JHCLMILIHHBI)

Cnocoben:

HCKaTb HYXKHbIE HCTOYHHKH
HHQOPMALIUK 1 JaHHEIE,
BOCIIPUHUMATh, AHAIIH3HPOBATS,
3aIlIOMUHATD ¥ [IEpelaBaTh
HH(OPMALIUIO ¢ HCIIONB30BAHHEM
LUHU(POBBIX CPEICTE, & TAKIKE ¢
IOMOLIBIO AIIFOPUTMOB [IPH
pabore ¢ NoIy4EeHHBIMHE U3

YK-12 pazHYHbIX HCTOYHUKOB
JAHHBIMH € HelIbio A deKTHBHOrO
HCIO/Ib30BAHUS [0JTy4EHHON
HH(OPMALIHH [l PELIeHHs
3aj1a4;

NPOBOJUTE OLEHKY HH(OPMALHH,
€€ JOCTOBEPHOCTD, CTPOUTh
JIOrMYECKHE YMO3aKIIIOUEHUs! Ha
OCHOBaHHU [TOCTYIAOIHMX
HH(OPMaLUK ¥ JAHHBIX

VK-12.1 Cnocoben:

UCKATh HYKHBIE HCTOYHUKK HH(OPMALIHMY H JIaHHbIE,
BOCIPHHUMATh, aHAJIM3HPOBATh, 3aIIOMUHATH U IIEPEAABATEH
UH(OPMALMIO C HCIIOJIL30BAHUEM LH(POBLIX CPEICTB, a TAKKE C
I[IOMOILIBLIO AIFOPUTMOB [PH paboTe ¢ MOILYYEHHBIMH U3 Pa3/IHYHbIX
UCTOYHHKOB JIAHHBIMHU C LENLI0 (P )EKTUBHOIO HCIIOIL30OBAHNS
IOJy4eHHOI nH(OpMaLMK Ul PELLeHus 3a/1aY;

MPOBOUTEL OLCHKY HH(OPMALIHK, €€ J0CTOBEPHOCTE, CTPOUTE
JOrHYECKUE YMO3AKIIIOYEHHS Ha OCHOBAHHH [OCTYHAIOIINX
HUH(OPMALMK U JaHHBIX;

OIIK-6.1 3naer OazoBble NPUHLUIL! LU(PPOBLIX TEXHOIOIHHA KU
METO/10B, HEOOXOIMMBIX B PodecCHOHANbHOM JesTeIbHOCTH B
obnacty GpyHaaMeHTANLHOH HH(OPMATUKH U HH(OPMALIHOHHBIX
TEXHOIOIHH JUls: M3Y4eHHs H MOJEIHMPOBAHUS 00BEKTOB
npof)ecCHOHANBLHON JeSTEIBHOCTH, aHAIH3A JaHHbIX,
IIPEICTABICHHs HH(POPMALIUHU H [1p.;
Cnocoben nonumars npusiunel  |OITK-6.2 Ymeer npumMensTs HeoOXoAUMBIE B IPo)ecCHOHANIBHON
paboThl COBPEMEHHBIX JesATeNbHOCTH HH(POBLIE TEXHOIOIHH U METOAb! B 00/1acTH
HH(POPMALMOHHBIX TEXHOIOTHH U |(pyHaaMenTalnbHONH HHPOPMATHKH H HHOPMALHOHHBIX

OIIK-6 G
HCIIOIB30BATh HX NJIA PELICHMA | TCXHOJIOIHH A U3Yy4EeHH W MOJEIIHPOBAHNA 00LEKTOR
3ajaaq leOClJCCC HOHAIBHOM flpO(IJt‘.'CCMOl{aJleOﬂ JCATCIbHOCTH, aHallu3a NJaHHbIX,
JACATEIILHOCTH [peacTaBlcHUA HHI’.])OPM&LI,MM nup.;

OITK-6.3 Bnageer HeoOX01HMBIMH B IIpodiecCHOHANBHOI
JesATebHOCTH TEXHOIOIHSAMH W METOJaMK B 0b1acTy
(byHamenTansHOH HHPOPMATUKH W HH(OPMALIMOHHBIX
TEXHOIOIHH JUls: M3Y4eHHs H MOJEIHMPOBAHUS 00BEKTOB
npof)ecCHOHANBLHON JeSTEIBHOCTH, aHAIH3A JaHHbIX,
IIPEICTABICHHs HH(POPMALIHHU H [1p.;




Hll,ﬂll](a'ﬂ]pl:] JAOCTHAREHHA KOMINETCHIHH

Hludp Komnerenuus R
(B paMKax JaHHOI JUCLUILUINHBL)

ITK-1.1 3naer oCHOBBI IIPOrpaMMHPOBAHUS; COBPEMEHHbBIE
00BEKTHO-OPHEHTHPOBAHHBIE A3BIKH NIPOrPAMMHPOBAHHS;
COBPEMEHHBIE CTPYKTYPHBIE S3BIKH NPOrpaMMHPOBAHUSA; SI3bIKH
COBPEMEHHBIX DH3HeC-IPUI0KEHHI;

ITK-1.2 ¥mMeer koaupoBaTh Ha A3bIKaX HPOrpaMMHUPOBAHMHS
TECTHPOBATE PE3Y/IbTATH KOAHPOBAHHS,

ITK-1.3 Brnajeer HaBblkaMH pazpabOTKH koja HH(OPMALIMOHHOM
CHCTEMbI; HABBIKAMH BepH(HKALIN KoJa HH(OPMALIHOHHOMH
CHCTEMBI;

Crnocoben pazpabaTbiBaTh U

IK-1 o
OT/aKHBATh [POrPaMMHBIA KOJ

3. MECTO JUCIIMILVIMHBI B CTPYKTYPE OII BO

Hucuunnuna «ObpaboTka AaHHBIX U BHU3yalu3alMsy) OTHOCUTCS K 00s3aTENbHON 4acTH
6soka 1 «/lucnuniannst (MOIynn)» 00pa30BaTeIbHON MPOrpaMMBbl BLICIIETO 00pa30BaHHUs.

B pamkax oOpasoBarenbHOH HPOrpamMMbl BbICHIETO 00pa3oBaHUs OOy4aroOIIMECs TaKikKe
OCBaHuBaKOT Apyrue JHUCLHUITITHHBI u/unm NPaKTHKH, CHOCO6CTByI—O]_U,I/IC JOCTHIKCHUIO
3aIJIAHUPOBAHHBIX PE3YJILTATOB OCBOCHHUA AMCHUILITHHBI <(06p&60TK& AaHHBIX U BU3yalInu3alua».

Tabauya 3.1. Ilepeuenv xomnonenmos OIl BO, cnocobcmeyrowux O00CmMudiCeHuo
3anIAHUPOBAHHBIX Pe3YIbMAMO8 0CB0eHUs OUCYUNTUHbBL

T Hpeawecreyronue Hocaeayomue
Mudgp AUCHHILTHHBLI/MOIYIH, JAHCUMIIHHBLL/MOAY.IH,
KOMIeTeHIIHH Py i
NPaKTHKH NPaKTHKH

TexHonoruueckas (NPOEKTHO-

Cnocoben: TEXHOIOrHYECKas) PAKTHKA;
HCKaTh HYHHbIE HCTOYHUKH Hayuno-uceneoBarebekas
uH(popMaLUK U JaHHbIE, pabora;

BOCIIPUHHUMATD, [MpeuminoMHas IpaKTHKa;
aHaIM3UPOBATh, 3aIIOMHUHATE Hayuno-ucenenoBatebekas
U nepeaaBaTh HH(OPMALHUIO pabota (nonyueHue

C UCIOJIb30BAHUEM IIEPBUYHBIX HABLIKOB HAY4HO-
HU(POBBIX CPELCTB, & TAKIKE HcCIe0BaTelbeKoil paboThl);
C NOMOLUBIO AJITOPUTMOB TexHonorun
npH padore ¢ NoNy4eHHBIMH HHTEILUIEKTYaIbHOrO aHanmu3a
M3 Pa3IMYHBIX HCTOYHHKOB JaHHBIX U [IPOrHO3UPOBAHMUE;
YK-12 JAHHBIMHY C LIEJIbIO Komnviomepnwitt npakmuxym
addexTuBHOro NO UHMENTEKMYATbHBIM
HCIIOIb30BAHHS ITOIYHeHHOI cucmemam **,
uH(OPMALMH IS PeLLIEHUS Komnviomepnbitt npakmuxym
3ajad; RO CIMAamucCmuiecKomy
LIPOBOJUTL OLIEHKY AHATU3Y OAHHBIX *F;
undopmanuy, ee AHanus OONBUIHX JaHHBIX;
JOCTOBEPHOCTD, CTPOUTD OCHOBBI MALIMHHOI'O
JIOrH4eCcKHe 00y4eHHs 1 HEHPOHHbIE CETH;
YMO3aK/IIOUEHHs Ha O6paborka DOIbIINX AAHHBIX
OCHOBaHMH MOCTYNAOLIMX C UCHOJIb30BAHHEM
HH(pOPMALHY H JaHHBIX MALIHHHOI'O 00YUYCHUS;
CnocobeH OHUMATD Hayuno-uceneoBatesbekas
HIPHHIUIIBL padOThL pabora (nosrydeHue
COBPEMEHHBIX IIEPBUYHBIX HABLIKOB HAY4HO-
OITK-6 HMH(OPMALMOHHBIX yccieloBaTenbekoil padborel);
TEXHOIIOI'Hii M HCIOIL30BaTh Texuonoruueckas (NpoOeKTHO-
HX [UISl pEeLLeHUs 3a1ay TEXHOIOrHYECKas) PAKTHKA;
npoeccHOHATBHOMH Hayuno-uceneoBarebekas
JEATENLHOCTH pabora;
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[MpeppunnoMHas npakTHKA;
Komnviomepnbitt npakmuxym
no Modeauposartio**;
BbIUHCIUTEIBHBIE METO/IBL;
MaremaTnueckoe
MOJIC/IHPOBAHHE;
HmuranmonHoe
MOJIC/IHPOBAHHE;

CereBble TEXHOIIOTHH;
TexHOIOrHH HCKYCCTBEHHOTO
HHTEILICKTA;

JInHeHHBIA U HENMHEHHBIH
perpecCHOHHBIH aHalu3
OOIBIIMX JaHHBIX;

MeTo1bI MALIMHHOTO
o0yueHus [11st aHAIH3a
BPEMEHHBIX PAJOB U
HaHEeNbHBIX JaHHBIX;
Ob6padorka DOIBIIMX JAHHBIX
€ HCIOIB30BAHHEM
MAaLIHHHOIO 00Yy4YeHHS;
AHaIN3 NPHOPUTETHOTr O
JOCTYIA B MYJIbTHCEPBHCHBIX
cersx;

MeTo/bl HCKYCCTBEHHOIO
HHTEIUICKTA;
AJIMHHHCTPHPOBaHHE
CETEBBIX MOJCHCTEM;
AJIMHHHCTPHPOBaHHE
JIOKAJIBHBIX CETel;

OcHoBbI (hopMaIbHbIX
METO0B OIUcaHus OH3HeC-
IPOLIECCOB;

VipagiaeHue npoeKraMu
pazpaborku
HH(OPMALHOHHBIX CHCTEM;
Beenenue B yripaBicHHe
HH(OKOMM YHHKALHMH;
Pazpaborka nH(popMalHOHHO-
aHAJIMTHYECKHX CHCTEM;
Texuonoruu
HHTEJUICKTYaIbHOrO aHalu3a
JAHHBIX U [IPOrHO3UPOBAHHE;
Merob!l MALIMHHOIO
obyueHHs;

Maiuunnoe ody4eHue B
TEIEKOMM YHUKALIUAX;
HurennexryaibHble
ofyuaroLye CHCTEMBL;
Ananns OONBIINX JaHHBIX IPH
MOJEIHPOBAHHH CIIOHHO-
CTPYKTYPHPOBAHHBIX CHCTEM;
Mojgenuposatue cereil
fepeauy JaHHbIX;
Hapannenbroe
npozpammuposanue **,
Hpuriadnoi ananusz OaHHbIX ¢
UCNOABIOBAHUEM A3BIKA
Python**,

Komnviomepnwitt npakmuxym




[udp

HaumeHnosanne
KOMNETEHUHH

Hpeamecreyromue
AHCHHILTHHLL/MOJYJIH,
NpaKTHKR*

Hocaenyrommue
AHCHMILTHHLI/MOJYJIH,
npakKTHKH™

RO UHMEATEKMVATBHbBIM
cucmeman =¥,
Komnviomepnvitt npakmuxym
RO CAMUCMUYeCKOMY
AHATUZY OAHHBIX ¥,
AJIropUTMBI MALTHHHON
rpaukn 1 obpaborky
H300parKeHHit;

Teopus aBTOMaToB H
(hOpMaILHBIX S3BIKOB;
CroxacTHueckuil ananms
BecripoBOIHBIX ceTell;
UHTennekTyalbHbIe CHCTEMBI;
ITporpaMMHas HHIKEHEPHSI;
Komnviomepnbitt npakmuxym
no HH(!?GP_-’I»-.'GI{MOHHP}I_M
MEXHONOcUAM *F

OCHOBBI MALIHHHOTO
oOyuyeHHs! 1 HEHPOHHBIE CETH;
Komrmsiotepnas reomerpus;
[Mpukna ubie 321241 TEOPHH
MAacCcOoBOI0 00CITyKUBAHUS;
Ceru MaccoBoro
00Cy:KUBaHU U NX
MPUMEHCHUS;

CnocodeH paspabarbiBaTh U
OTIIaXKMBATh NPOrPAMMHbIIi
Kol

Hayuno-uccieoBarenbekas
pabora;

TexuHonoruyeckas (MPOEKTHO-
TEXHOJIOrHYEeCKast) MPaKTUKa;
ITpepuninoMHas MpakTHKa;
Texuonorus
[POrpaMMHPOBAHUS;
Komnviomepnbitt npakmuxym
no mModeauposartio**;
Ananu3 OONBLIINX JaHHBIX;
TexHOIOrHH HCKYCCTBEHHOTO
HMHTEILICKTA;

MeTo/1bl MAIHHHOTO
o0y4eHust [U1st aHa/IM3a
BPEMEHHBIX PS/I0B H
MaHeNbHBIX JIAHHBIX;
MeTo/bl HCKYCCTBEHHOIO
UHTEJUICKTA;

OcHoBbI (hOpMaILHBIX
METO/0B OIUCcaHus OU3HEC-
MPOLECCOB;

YnpasieHue npoekraMu
pazpaborku
HH(OPMALHOHHBIX CUCTEM;
BeejieHue B yripaBieHue
HH(OKOMM YHHKALUMHK;
Pazpaborka nH(popMalHOHHO-
AHAJIMTHYECKUX CHUCTEM;
Texuonoruu
MHTEJUICKTYaJIbHOIO aHa/Iku3a
JAHHBIX U [IPOrHO3UPOBAHUE,
MeTo/1bl MalMHHOT O
o0yueHHs;
HHuremiekTyaibHbIE
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oby4aroLue CHCTEMBL;
MojenupoBanue cereit
nepeaayn JaHHbIX;
Hapanaenvbroe
npozpammuposaniie **,
Tpuxaadnon ananus OanHbIX ¢
HCROIBIOBAHUEM A3BIKA
Python**,

Komnviomepnvitt npakmuxym
RO UHMELTEKMVATbHBIM
cucmemam *¥;,
Komnviomepnvitt npakmuxym
RO CAMUCMUYeCKOMY
aHanu3y OaHHbIx *¥,
AJITOPUTMBI MallIHHHOH
rpaukn 1 obpaborky
H300parKeHHit;

OCHOBBI MALIHHHOT'O
oOy4yeHHs! 1 HEHPOHHBIE CETH;
Teopust aBTOMaTOB H
(hopMaIbHBIX SI3LIKOB;
CroxacTH4eckHil aHau3
OecrpoBOIHbIX ceTeil;
HHrenneKkTyalbHble CHCTEMBL;
[MporpaMmHas HHIKEHEPHUs;
ApXHTEKTypa KOMIILIOTEPOB U
oIepaLHOHHBIE CHCTEMBI;
K(}_-HJ'I.‘).F(JJ'}IEPHP)IIQ nPpaxKmuKym
no HH(!)G}MIal{h‘r’)HHbL’lrf
MEXHOTOSUAM ¥
Komnsrorepnas anrebpa;
KoMmnblotepHas reoMeTpus;
MammnHoe obyueHune B
TEIEKOMM yHHKALIHUsX;
Ob6paborka OOBIINX AaHHBIX
€ HCIOIB30BAHHEM
MAaLIHHHOIO 00Yy4YeHHS;
AHanu3 OONBUIHX JaHHEIX TIPH
MOJEIHPOBAHHHU CIIOHHO-
CTPYKTYPHPOBAHHLIX CHCTEM;

* - 3ano/HAETCA B COOTBETCTBUH ¢ MaTpuuei komnerenuuii u CYII OIT BO
F¥ - 9lIeKTHBHBIE JUCLIUILIMHEL /TIPAKTUKY




4. OB bEM JIJUCHUILIMHBI ¥ BUJIbl YYEBHOM PABOTHI

O01as Tpy10eMKOCTh AUCHUITIHHBL «O0padoTKa JaHHBIX U BU3yaAIH3aLUs» COCTABISET «4» 3a4€THBIE €IUHHUIIBL.
Tabauya 4.1. Buowl yuebnou pabomuvl no nepuooam 0ceoeHus o0OpazoeamenbHOl NPocpammbl 6blCUieco 06pazosanus Ois OYHOU Hopmbl
0OyYeHUs.

Buj yuednoii padorsl BCEI'O, ak.u. CemeclTp(-bl)
Konmarxmuas paboma, ax.u. 54 54
Jlexuun (JIK) 18 18
Jlabopatopusie paborsl (JIP) 36 36
Ipakruyeckue/cemunapekue 3anstus (C3) 0 0
CamvocmosmenbHas paboma o6y4aowuxcs, ax.u. 63 63
Konmponw (sx3amen/3auem ¢ oyenkol), ax.u. 27 27
Oowas Tpy10eMKOCTh AHCIHILINHBL aK.4. 144 144
3a4.ell. 4 +




5. COJEPKAHUE JUCIUITI/IMHDI

Tabauya 5.1. Codeporcanue oucyuniunsl (MoOyis) no euoam y4edHou pabomul

Bua
Homep | HaumenoBanue pazjena .
Coaep:xanue pa3jesa (TeMbl) yuednoit
pasjela AHCHHILIHHLI ST
padoThl
11 Yeraunoska [10: pgAdmin, Jupyter Notebook, JIK, JIP
SageMath
1.2 IIpocroii oneparop SELECT JIK, JIP
13 I\Aﬂlﬁ;"amme ¢dyukuuun COUNT, SUM, AVG, MIN, K. JIP
CHctema ynpasieHus Hcrnonb3oBaHue B 3a1poce HECKOIBKHX HCTOYHHKOB
Paszen 1 |6asaMu faHHBIX 1.4 i P JIK, JIP
PostereSQL 3anuceit
Henons3osanue kioyesbix cioB SOME (ANY) u
13 ALL c npenukaramu cpasHenus. [Ipeobpasosanue | JIK, JIP
tunos u oneparop CAST. Oneparop CASE
TpaauUHOHHbIE OIIEPALMU HAJl MHOXKECTBAMU H
by oneparop SELECT ARl
2.1 Hauasto paborst B Python JIK, JIP
29 Vipapigiomue KOHCTPYKIHH W CTPYKTYPBI JaHHBIX. JIK, JIP
Iuxiel ¥ GyHxuuu B Python
Pasnen 2 |3nakomcrso ¢ Python 23 Pabora c daiinamu u Tekcrom B Python JIK, JIP
2.4 Pabora ¢ rabnumamu B Oudinunorexe Pandas JIK, JIP
25 Bmyauu?aum{ JAHHBIX ¢ IOMOLbI0 OHONIHOTEKH JIK, JIP
Matplotlib

* - sanonusiercs Tolbko o QOUHOM dopme obyuenus: JIK — aexyuu; JIP — rabopamopnvie padonivi; C3

CEMUHAPCKUE 3AHATNUA.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHUE JIUCHHUIIVIMHBI

Tabnuya 6.1. Mamepuanbro-mexHuieckoe obecneyenue OUCHUnIuHb

Tun AYIUTOPUH

OcHamenune AYAHUTOPHH

Cnenuaiu3npoBaHHoe
yyebOnoe/s1aboparopuoe
obopynosaunue, I10O u
MATEepPHAJIbI LISt OCBOEHHS
AUCHHILTHHBI
(npu HeOOXO0AUMOCTH)

Jlexkunonuas

AyauTtopus [Uis IPOBEICHUS 3aHATHI
JIEKIIHOHHOrO THIIA, OCHALIeHHAS
KOMILIEKTOM CHEHUAIU3UPOBAHHON MeOeIH;
JOCKOH (9KpaHOM) U TEXHUYECKHUMHU
CpeACTBAMHU MYJIbTUMEINA NPE3ECHTALIMI.

KomnsrorepHsiii
KJ1acc

KomnbrorepHblil Ki1ace i NpoBeIeHMs
3aHATHUH, FPYIIOBBIX U UHIUBUIYaIbHBIX
KOHCYJIbTAIMit, TEKYILIEr0 KOHTPOJIS U
[IPOMEKYTOHHOH aTTecTaluy, OCHAIIEHHAS
NEePCOHAILHBIMI KOMITBIOTEPaMH (B
KOJIMYECTBE 22 11IT.), JOCKOH (IKpaHOM) U
TEXHUYECKUMU CPEJICTBAMU MYJIbTHUMEINA
MpEe3eHTAaLIU.

Python.

Hna
CaMOCTOSATEILHOM
paboThl

AyauTopus Ui CaMOCTOATENbHON paboThl
0o0ygaronuxcs (MOKeT HCITOJIb30BATHCS JIJIs1
MPOBEICHUS CEMUHAPCKHUX 3aHATHI U
KOHCYJIbTAllHii ), OCHAIICHHAS KOMIUICKTOM
cHeuaJu3upoBaHHON Mebenu 1

Komnsiotep/HOoyTOYK C©
nocrynom cetu Uurepuer
M DJIEKTPOHHO-
obpa3zoBaTenbHOI cpese
Yuusepcurera, Opaysep,




KomnbtoTepami ¢ goctynom 8 DUOC. 1O ans nmpocmotpa PDEF,
MS Teams. Python.

* - aynuTopHs JUis camocrosTensHoi padborel odyuatomuxes ykassisaercst OBA3ATEJILHO!

7. YHEBHO-METOJUYECKOE H HHO®OPMAITHOHHOE OBECIIEYEHHE JTUCHHUILTHHBI

OcHosnas tumepamypa:
1. A Byte of Python (Russian). Bepcus 2.02. Ilepeson Baaaumupa Cmouspa. Sphinx,
2020
2. I'pac 1. Data Science. Hayka o nanubix ¢ nyns. — Ilep. ¢ auri. — 2-e usa., nepepad. u
nor. - CI16.: BXB-IlerepOypr, 2021. - 416 c.: un. ISBN 978-5-9775-6731-2
Honornumensuas aumepamypa:
1. ITpoxopenok H. A. Python. Camoe neobxoaumoe. — CI16.: BXB-Ilerepbypr, 2011. —
416 c.: un. ISBN 978-5-9775-0614-4
2. JIyry M. [Iporpammuposanue na Python, Tom I, 4-e uznanue. — [lep. ¢ anrn. — Cnb.:
Cumpon-ITntoc, 2011. — 992 c., un. ISBN 978-5-93286-210-0
Pecypcwbl ungpopmayuornno-meneKoMmyHuKayuonHou cemu « Munmepunemy:
1. ObC PY/IH u croponnue DbC, K KOTOPBIM CTYJEHTbI YHUBEPCUTETA UMEIOT AOCTYII
Ha OCHOBAHMUH 3aK/IHOYEHHBIX JOTOBOPOB
- DnexTponHo-6ubanoreunas cucrema PYJIH — ObC PY/IH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas oubnuoreka onnainy» http://www.biblioclub.ru
- ObC [Opaiir http://www.biblio-online.ru
- 9BC «Koncynsraut crynenray www.studentlibrary.ru
- OBC «Tpounkuit MmocT»
2. ba3bl JaHHBIX ¥ TTOUCKOBBIE CHCTEMBbI
- DJIEKTPOHHBII (OHJ MPaBOBOM U HOPMATHBHO-TEXHUYECKON TOKYMEHTALUH
http://docs.cntd.ru/
- nouckoBas cucrema fAunzgexc https://www.yandex.ru/
- nouckoBas cucrema Google https://www.google.ru/
- pedeparuBHas 6a3a nannsix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memooduueckue mamepuansl 018 camoCcmosmenbHou pabomsl 00yarowuxcs npu
0C80EHUU OUCYUNAUHBL/MOOYIS ;!
1. Kypce nexuuii no aucuunnune «O0paboTka qaHHBIX U BU3yanH3aLus».

* - Bce yueOHO-METOAMYECKHE MaTepHasbl ISl CaMOCTOSITENIbHOM paboTel 00ydatoLIuXCst
pasMelaloTes B COOTBETCTBUU C JICHCTBYIOIMM MOPsIKOM Ha cTpanuie qucturuinisl B TYUC!

8. OLIEHOYHBIE MATEPHAJIbI U BAJLJIbHO-PEUTUHI OBASI CUCTEMA
OIEHUBAHUsI VYPOBHA C®OPMUPOBAHHOCTH KOMIIETEHIIUM 11O
JUCHUITIJIMHE

Onenounsle Marepuanbl U Oa/uIbHO-pEHTHHIOBas cucTeMa® OLICHUBAHHUS YPOBHS
c(OpMUPOBAHHOCTH KOMMOETEHLUMH (4acTH KOMMETEHLHMN) 10 MUTOraM OCBOEHUS UCLUILIHHBI
«O0paboTka JaHHBIX W BU3yanu3auus» npejacrasieHs! B [Ipunoxkenun k nacrosmein Paboueit
[pOrpaMMe JAUCLUILIUHBL.

* - OM u bPC ¢popmupyrorcst Ha ocHOoBaHHH TpeOOBaHHI COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOTO akta PY/IH.




PABPABOTYHUKMN:

Houent kadeaps! npukiIagHoii L/M
HH(POPMATHKU U TEOPUH Mauibix Muxanin
BEPOSTHOCTEH Jmutpuesuu

Honmenocms, VI HModnuce Damunisn H.0O.
AccucteHT kadeapsl DPUKIaIHOM Kpoiitop Oner

/ / b

UH(OPMATHKU U TEOPUHU /?/q/; KoncrantunoBuu
BEpOATHOCTEH Fi

Hoaxcnocms, EVIT Hodnuce Danaua H.O

PYKOBOJUTEJIb BYII:

3aseayromui kadeapoi
IpUKIaJHOH HHQOPMATHKY U
TEOPHU BEPOATHOCTEH EBrenneBuy

CamyitnoB Koncrantun

Hoamcnocms BVIT MTodnuce Danasn H.O.

PYKOBO/UTEJIb OII BO:

3apenyomuii kadeapoi

OpUKIaJHOH HHOPMATUKH U Camyiinos Koncrantun

TEOPUU BEPOSITHOCTEH EBrenneBuy

Hoaxenoems, BVIT Hodnuce Danvaeus H.O.
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