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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Hucuummuaa «Python s amanusa JgaHHBIX» BXOIUT B TIporpammy OakajaBpHara
«MexIyHapOHBI TOCTUHUYHBIN Ou3Hec» mo HampaBieHuto 43.03.03 «['ocTHHMYHOE ACNIO» H
u3yudaercs B 4 cemectpe 2 kypca. Jucnumnmuny peanusyer Kadenpa maremaTtudeckoro
MOJICIIMPOBAHUS U MHPOPMAIIMOHHBIX TEXHOIOTHH. J(ucuumimaa cocTout u3 4 pa3aenoB u 15 tem

Y HalpaBJieHa Ha U3y4YeHHE OCHOBHBIX MIPUHIMIIOB aHAJIM3a JaHHBIX Ha s3bike Python.
Ilesnpt0 OCBOCHMS AMCLUUILUIMHBI SBJISETCS (OPMHUPOBAHUE HABBIKOB OOpa0OTKM M aHaIU3a
naHHbIX Ha Python st pemenus mpakTHYECKUX 3a1a4.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenne mucruruinHbl «Python uist aHanm3a JaHHBIX» HAMPaBICHO HA (GOPMHUpPOBAHUE y
o0yyaroIuXxcst CASAYIONINX KOMIETEHIIHH (4aCTH KOMIIETSHIIUH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yHarOWuUxcs npu 0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HNHaukaTopbl A0CTHKEHHS] KOMIIeTeHIIHU
Hugp Komnerenuus A PRI N H
(B pamMKax JaHHOW JTHUCIUILIIHEI)
CnocobeH: HCKaTh Hy)KHBIE
WCTOYHHUKH HH(POPMAIIH 1
JaHHBIC, BOCIPUHNAMATH,
aHAIM3MPOBATh, 3AIIOMUHATH U
nepenaBaTh HHPOPMAIIHIO C
e bopman VYK-12.1 OcymiecTBiseT MOUCK HY>KHBIX HCTOYHUKOB HH(POpMAIIH
UCIIOJIb30BaHHEM LIU(PPOBBIX
U TaHHBIX, BOCIIPUHUMAET, aHATM3UPYET, 3aIOMUHAET U TepeiacT
CPEJICTB, a TAKXKe C IOMOIIBIO
nH(opMaIHIo ¢ UCIOIb30BaHNEM IU(DPOBBIX CPEJICTB, @ TAKKE C
ANTOPUTMOB IIpH paboTe C
MOMOIIBIO AITOPUTMOB IIPU PAObOTE € MOTYYEHHBIMHU U3 Pa3IMIHBIX
MOJYYEHHBIMHU U3 Pa3IHYHBIX
YK-12 MCTOYHHMKOB JTAHHBIMHU C LEJbI0 3()(HEKTHBHOTO HCIIOJIb30BAHUS
MCTOYHHMKOB JAHHBIMH C LIEJIBIO o
MOJy4eHHOW MHPOPMALIUH [T PELIeHNs 33134,
3¢ (HEeKTUBHOTO MOJIB30BaAHUS
o YK-12.2 TIpoBouT OlIeHKY HH(POPMALIHH, €€ JJOCTOBEPHOCTS,
MIOJTy4eHHOW MH(OPMALIIH IS
CTPOUT JIOTUYECKHE YMO3AKIIOUCHHNSI HA OCHOBAHUH MOCTYMAIOIINX
penieHus 3a7ad; MpOBOANTD
nH(pOpMaLnH 1 TaHHBIX;
OLICHKY MH(OpMaIHH, ee
JIOCTOBEPHOCTH, CTPOUTH
JIOTHYECKHE YMO3aKIIIOUCHHS Ha
OCHOBaHMH ITOCTYTIAIONINX
nH(pOpMaINK U TaHHBIX
Crioco0OeH NpUMEHATh
texHosornueckue HoBarmu 1 |OIIK-1.1 Onpenenser moTpeOHOCTH B TEXHOIOTHYECKUX HOBAIIMAX
OIK-1 COBPEMEHHOE NPOrpaMMHOE 1 THOOPMAIIIOHHOM 00€CIICYeHUH B OPTaHN3aIHAIX
obecmieuenne B chepe MEXIyHapOJHOU chepr
TOCTETIPUIMCTBA H rOCTEIPHHUMCTBA;
00IIIECTBEHHOTO TIHTAHUS
OIIK-8.1 Onpenensier NOTPeOHOCTH B NCIIOJIB30BAHUH LIU(DPOBBIX
TEXHOJIOTHUH U METO/IOB B
Cnoco0eH MoHNMaTh MPUHIHIIBI . .
npodeccHOHABHOM NEeITeILHOCTH B 00J1aCTH MEXIyHapOTHOM
paboTHI COBPEMEHHBIX
nH(OPMAMOHHBIX TEXHOJIOTUH 1 Chepel roCTeNpHHMCTS,
OIIK-8 p OIIK-8.2 OcymiecTBisieT MOUCK M BHEPEHNE IU(PPOBBIX
UCTIONIB30BATh X JUISI PEIICHHS .
. TEXHOJIOTHHA ¥ METO/I0B B PO(ECCHOHATILHYIO JIESITEIILHOCTD;
3a/1a4 mpoeCCUOHATBHON
ESTENBHOCTH OI1K-8.3 3naeT u yMeeT UCTOIb30BaTh MU(DPOBBIC TEXHOJIOTHH U
METOBI U N3YUEHUS U MOJICTUPOBAHNS OOBEKTOB
MEXTyHapOJHOM TOCTUHUYHOMN UHAYCTPUH;

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO




Hucuumnuaa «Python panms aHanm3a JMaHHBIX» OTHOCUTCS K 4acTH, (GOpMHUPYEMOi
y4acTHUKaMH  OOpa3oBaTelbHBIX  OTHOIIeHWH  Omoka 1 «Jlucuumiuuel — (MOZYIH)»
00pa30BaTeNbHON MPOTrPAMMEBI BBICIIIETO 00OPa30BaHHUS.

B pamkax oOpa3oBaresbHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOydaIONIMECs TaKKe
OCBauMBAIOT JIpyrMe€ JMCLUUIUIMHBl W/WIM  TPAKTUKH, CIIOCOOCTBYIOIME  JIOCTUKEHHUIO
3aIJTAaHUPOBAHHBIX PE3YJIHTATOB OCBOCHUS TUCHMIUIMHBI «Python 11t aHann3a JaHHBIX».

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux O00CmuiceHur
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHBL

IpenmecrByromue Hocaenyromue
Mud Haumenosanse Zlﬂcﬁl/ll:lﬂPIHLI?’MOIl JIH nncunnﬂnﬂil/;fon JIH
P KOMIIETeHIIHH . YT, . Y,
NPAKTHKH NPAKTHKH
CnocobeH: HCKaTh Hy)KHBIE
WCTOYHHUKH HH(POPMAIHH 1
JaHHBIC, BOCIPUHNAMATH,
aHaIN3UPOBATH, 3AIIOMUHATH
U TiepenaBaTh HHGOPMAIIUIO
C MCIOJIb30BaHUEM
IU(POBBIX CPEACTB, a TAKKE WudopmannonHo-
C IIOMOIIBIO ATOPUTMOB KOMMYHHUKAaTHBHbIE TEXHOJIOTUH B
npu paboTe ¢ MoIyYeHHBIMU npodeccroHanbHOM cdepe; [Iporpammuoe obecnieuenue u
U3 Pa3TUYHBIX HCTOYHUKOB Ipodsunymerii Excel**; aBTOMATH3aIHs B
YK-12 JAHHBIMH C LEJIBIO OcHogbl npocpammuposanus na npodeccrHoHaNBHOH cdepe;
3((HEeKTHBHOTO TOIE30BAHUS Python**; [Ipon3BoaCTBEHHAS IPAKTHKA;
MTOTYYCHHON WHpOpMAUN Hugpoepaghuxa u mexnonoeus
JUIS pEeIIeHNS 3a/1a4; npesenmayuii **,
MPOBOJUTH OLIEHKY
nHpOpMaLNH, ee
JIOCTOBEPHOCTH, CTPOUTH
JIOTHYECKHUe
YMO3aKJIIOUeHHUs Ha
OCHOBaHHH TOCTYIAOIIIX
nHpopMalnK U TaHHBIX
WudopmannonHo-
KOMMYHUKaTHBHBIE TEXHOJIOTHH B
CnocobeH npuUMeHATh o
npodeccHoHaNBHOM cdepe; [IpexaumiomMHas MpakTHKa;
TEXHOJIOTUYECKHE HOBAllUU N k-
Ipodsunymuiii Excel*™; [IporpammHOE oOecnieueHHe 1
U COBpPEMEHHOE
OIIK-1 OcHogbl npocpammuposanus Ha aBTOMaTH3alus B
IIpOrpaMMHOE oOecrieueHne o .
Python**; mpodeccHOHANIBHOI chepe;
B cepe rocrenpunMcTBa U
HUngpoepaghuxa u mexnonocus
O0LIECTBEHHOT'O IIUTAHHUS e
npesenmayuti **,
WndopmannonHo-
Crnioco6eH moHuMarh KOMMYHHUKATHBHbIE TEXHOJIOTHUH B
TIPUHITAITE] PaOOTHI mpogeccHoHaIbHOI chepe; IIpousBoaCTBEHHAs IPAKTHKA;
COBPEMEHHBIX IIpoosunymuiii Excel**; IIpenurioMHas MpaKkTHKa,;
OIK-8 MH()OPMALIMOHHBIX OcHogbl npocpammuposanus Ha [Iporpammuoe obecnieuenue n
TEXHOJIOTHH U NCII0JIb30BaTh Python**; aBTOMAaTH3aIUs B
UX JJIS pellleHus 3a1a4 Hungpoepaghuxa u mexnonozus npodeccroHaNbHOM cdepe;
poheCCHOHATBHOMN npesenmayuti **;
JEATETLHOCTH Maremaruka;

* - 3aMONHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHnuii u CYII OI1 BO
** - 3JIEKTUBHBIC TUCIUIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO0111ast TPYA0EeMKOCTb AUCIMIUTHHBI «Python s aHan3a TaHHBIX» COCTABIISET «2» 3a4eTHBIC CAUHUIIBL.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0c8OeHUs 0OPA308amMeNbHOU NPOSPAMMbL 8blCUE20 00paA308aHust OJisi OYHOU (DOpMbl

0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMec4Tp(-1>1)

Koumaxmmnas paboma, ax.u. 34 34
Jlexrun (JIK) 0 0
Jlabopartopusie pabotsl (JIP) 34 34
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 29 29
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 9 9
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 72 72

3a4.e/1. 2 2

OO1m1ast TPyA0EMKOCTh UCHUILTUHBI «Python Jj1sl aHanM3a JaHHBIX» COCTABIISIET «2» 3a4ETHBIC CIUHUIIBI.
Tabauya 4.2. Buowl yuebnoii pabomul no nepuooam 0c8oeHus 00paz08amenbHOl NPOSPAMMbL BbLCULE20 0OPA308aAHUSL OJIsl OUHO-3A0YHOU (hOpMbL

00yuenus.
Bupg yueoHoii padoThI BCETO, ak.u. CeMec6T pCer)
Koumaxmmnas paboma, ax.u. 34 34
Jlexun (JIK) 0 0
Jlabopartopusie pabotsi (JIP) 34 34
IMpaktuyeckue/cemunapckue 3anstus (C3) 0 0
Camocmosmenvras paboma 00y4arOwuxcs, ax.u. 29 29
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 9 9
OO0mas TPYI0eMKOCTh THCIHHILTAHBI aK.4. 72 12
3a4.e/l. 2 2




OO01mmas TpyI0eMKOCTh TUCHUIUTHHBI «Python [1st aHamM3a JaHHBIX» COCTABISET «2) 3a4CTHBIC CIUHUIIBI.
Tabauya 4.3. Buowl yuebHot pabomvi no nepuooam 0c80eHUsl 00pPA308AMENbHOU NPOSPAMMbL 8bICULE2O0 00PA308aHUsL OJisl 3A0YHOU PopMbl

00yuenus.
Bupn yyeOHoii padoThI BCETIO, ax.u. 5 Cemectp(-b1) 6
Koumaxmmnas paboma, ax.u. 8 8 0
Jlekiuu (JIK) 0 0 0
Jla6opartopusie pabotsl (JIP) 8 8 0
IMpaktuueckue/cemunapckue 3austust (C3) 0 0 0
Camocmosmensras paboma oby4arowuxcs, ax.u. 60 28 32
Koumponw (sx3amen/3auem c oyenkou), ax.u. 4 0 4
OO6mas TPYA0EeMKOCTh THCIHILTAHBI aK.4. 72 36 36
3a4.el. 2 1 1




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Bup
Homep | HammeHnoBaHue pasnena .
Conep:xanue pasaesa (TeMbl) yueOHOM
pa3nena JUCIHMILTHHBI %
padoThI
1.1 OcuoBsl Python 11st aHanmm3a naHHBIX JIP
Pasnen 1 BBenenue B ananu3 1.2 BBenenue B aHanu3 JaHHBIX JIP
a naHHbBIX ¥ Python 1.3 Pa6ora ¢ Pandas JIP
1.4 Busyanuzanus qaHHBIX JIP
2.1 OuHCTKa TaHHBIX JIP
Pasnen 2 IToaroroBka u 0YUCTKA 2.2 IpenobpaboTka TaHHBIX JIP
a JIAHHBIX 2.3 AHaIu3 pacnpeeNicHus JaHHBIX JIP
2.4 IToaroToBka K MOJECINPOBAHUIO JIP
3.1 JIuneiinas perpeccust JIP
OCHOBBI MaIIMHHOTO 3.2 Knaccudukarms JIP
Paznen 3
00yueHUs 3.3 Knacrepuzanus JIP
3.4 Mojenu Ha OcHOBE aHcaMOeit JIP
PeanbHbIE TPOEKTHI U 4.1 IIpoexkTupoBaHue aHaIN3a JTAHHBIX JIP
Pasnen 4 |TeHAeHIMY B aHAIIM3E 4.2 Kelic-cTraguu B aHanu3e JaHHBIX JIP
JIaHHBIX 4.3 Bynyiee aHann3a JaHHBIX JIP

* - 3anonasercs Toiapko mo OUHOM dhopme odyuenwst: JIK — aexyuu, JIP — iabopamopnsie pabomoi; C3 —
npaKmuiecKue/CeMunapcrue 3aHamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

Crnennann3npoBaHHoOe
yueOHOe/1abopaTopHoOe
odopynoBanme, I1O u
MaTepHuabl 1J1s1 0CBOCHHA
AMCUMILINHBI
(mpu HeOOXOAUMOCTH)

KOMHLIOTCpHBIﬁ KJIaCC IJIs1 MPOBCACHU A
3aH$[TI/II\/'I, TPYINIIOBBIX U MHAWBHUAYAJIbHBIX
KOHCYHBT&HHﬁ, TCKYHICTO KOHTPOJIA U

Microsoft; ['apanT;
Koncynprant [Tntoc;

KoMITBIOTEpHBI | MPOMEKYTOUHOM aTTECTAIINH, OCHAIIICHHAS Windows 7 KMS Corp (OS,
KJ1acc NepCOHATLHBIMUA KOMITBIOTEpaMHU (B Windows); MSOffice
konuyecTBe [[lapamerp] mt.), qocKoi Professional Plus (oducusie
(9KpaHOM) U TEXHUYECKUMH CPEJICTBAMU npunoxenus, MSOffice)
MYyJIbTUMENA MPE3CHTAUN.
AyIUTOpHS ISl CAMOCTOSITENILHOM PadoThI Microsoft; apanT;
oOyuaromuxcs (MokeT ucnoiab3oBathes A | Koncynbrant [Tnroc;
Hns N .
. | TpOBeIeHUs] CEeMHHAPCKUX 3aHATHI U Windows 7 KMS Corp (OS,
CaMOCTOSTENILHON 8 . i -
pabors! KOHCYJIbTAIIHi ), OCHAIIEHHAS KOMIUIEKTOM Windows); MSOffice

CreMANIN3UPOBaHHON MeOenu 1
KoMmbroTepami ¢ goctynom B JUOC.

Professional Plus (oducHbie
npuioxxenus, MSOffice)

* - ayIUTOpHS AJIsI CAMOCTOSATENbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIIbHO!

7. YYEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIAIIJINHbBI

Ocnoenas numepamypa:
1. Boponog, M. B. Cucrtembl HICKyCCTBEHHOTO MHTEJUICKTA : YYCOHUK U MTPAKTUKYM JIJIS

By30B / M. B. Boponos, B. 1. [lumenos, 1. A. HebaeB. — 2-e uzn., nepepad. u norn. — MockBa

: M3patensctBo FOpaiit, 2025. — 268 ¢. — (Bricmee obpazoBanne). — ISBN 978-5-534-17032-

6




0. — Texkcr : anexrponnslii // O6pazoBarenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/567794

2. ®enopos, J. FO. IlporpammupoBanue Ha python : yae6HOE mocobue s By3oB / 1.
10. ®enopoB. — 6-¢ u3a., nepepad. u gomn. — Mocksa : M3znatenscTBo FOpaiit, 2025. — 187 c.
— (Bpicmiee oopazoBanue). — ISBN 978-5-534-19666-5. — TekcT : 3neKTpOHHBIH //
O6pasoBarenbHas iathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/556864
Lononnumenvnasn numepamypa:

1. Bypuames P.A. AHanu3 naHHBIX Ha A3bIKE TporpaMmupoBanus Python: buGnuoreka
Pandas / P.A. bBypuames. — Ka3ans: Kazan. yu-1, 2022. — 25 c.

2. O3eposa ['.I1. OcHoBBI MporpaMMHupoOBaHus Ha si3bIke Python B mpumepax u 3amayax //
YuebHoe mocobue /it By30B. — BriaguBocTok: [lansHeBOCTOUYHBIHN (eiepanbHblil yHUBEPCUTET,
2022. — 128 c. — ISBN 978-5-7444-5217-9.

3. Peranuna C.B. ba3oBeie Bo3MoOKHOCTH s3b1Ka Python 11st ananm3a qaHHbBIX : yueo.-
Metoz. nocodue / C. B. Peiauna. — Ilensa : Us3n-so III'Y, 2022. — 72 c.

Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepuemy»:

1. ObC PYIH u ctoponnue ObC, Kk KOTOPBIM CTYIEHTBI YHUBEPCUTETA UMEIOT JOCTYII
HA OCHOBaHUH 3aKJIIOYEHHBIX JIOTOBOPOB

- DnekTpoHHO-0MOMMoTeuHas cucrema PYJIH — ObC PYJIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuteTckas 6ubianoreka onnan» http://www.biblioclub.ru

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

- OBC «Koncynbrant crynenta»y www.studentlibrary.ru

- OBC «3nanmym» 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 gannbix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 01 camocmoamenbHou pabomol 00YUAOWUXCS NPU
0C80eHUU OUCYUNTUHBL/MOOYIA™:

1. Kypc nexuuit no qucuunnuse «Python 11t ananu3a JaHHBIX».

* - Bce y4eOHO-METOAMYECKHE MAaTepUalIbl Ul CaMOCTOATENBHON paboThl 00ydaromuxcs
pasMelarTcs B COOTBETCTBUH C JIEHCTBYIOIUM NMOPAIKOM Ha cTpaHule auciurinasl B TYHUC!
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