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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuuiuimHa «OCHOBBI aHalM3a JaHHBIX B MAIIMHHOM OOYYEHHUW» BXOIHUT B MPOTPAMMY

OakanaBpuata «KubepOe3omacHOCTP B dKOHOMHKE» 10 HampasiaeHuto 38.03.05

«buzuec-

uHpopmaTuka» u m3ydaercsa B 6 cemectpe 3 kypca. Jucnumumny peanusyer Kadenpa teopuu
BEpOATHOCTEH U knbepbe3onacHocTy. JIMCIUIITIHA COCTOUT U3 3 pa3/iesioB U § TEM U HallpaBJIeHA
Ha U3Yy4YCHHUEC OCHOBHBLIX MCTOJ0B MAllIMHHOT'O 06y‘-ICHI/I$I n ux OCO6CHHOCT€I>'I.

[enbo OCBOCHUS NUCUUIUIMHBI SBISETCS 3HAKOMCTBO C OCHOBHBIMU METO/IaMU MAITUHHOTO
OGy‘-IGHI/ISI u OCO6CHHOCT$IMI/I X NPUMCHCHHUA K PCHICHUIO ITPUKIIAIHBIX 3a1a4.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenne qucHUIUIMHBI «OCHOBBI aHAIM3a JAHHBIX B MAIIMHHOM OOyYEHUHW)» HAMPABICHO
Ha GOpMUPOBAHUE Yy 00YUAIOIIUXCS CIEAYIOIUX KOMIIETEHIIUH (YaCTH KOMITETEHITHI):

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

HNHankaTopsl J0CTHKEHHS] KOMIETEHIINT

Hugp Komnerenuus o
(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, aHAJTU3UPYET, 3aIOMUHAET U TIepeiacT
CPEJICTB, a TAKXKe C IOMOIIBIO
HH(POPMALIUIO C UCIOJIH30BAHUEM IIUPPOBBIX CPEICTB, a TAKKE C
JITOPUTMOB NIpH paboTe ¢
MOMOIIBIO AITOPUTMOB IIPU PAObOTE € MOTYYEHHBIMHU U3 Pa3IMIHBIX
MOJYYEHHBIMHU U3 Pa3IHYHBIX
YK-12 MCTOYHHMKOB JTAHHBIMHU C LEJbI0 3()(HEKTHBHOTO HCIIOJIb30BAHUS
HCTOYHUKOB JJAHHBIMH C IIEJIHIO o
MOJy4eHHOW MHPOPMALIUH [T PELIeHNs 33134,
3¢ (GEKTHBHOTO HCIIOIB30BAHHUS
o YK-12.2 TIpoBouT OLIEHKY HHPOPMALIHH, €€ 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
CriocobeH MOHNMAaTh MPUHIUIIBI
paboThl HHGHOPMAIIMOHHBIX OIIK-4.1 3naer meToab1 cOOpa, aHaNHM3a, CHCTEMaTU3allnH,
TEXHOJIOTHH; NCTI0Ib30BaTh XpaHeHHs1 ¥ NOAJIep)KaHHs B aKTyaJIbHOM COCTOSIHUM MH(opManuu
UHPOPMALINIO, METOJIBI U JUIA IPOBEIeHHUsI OM3HeC-aHaIN3a;
OIIK-4 MIporpaMMHEIe cpecTBa ee coopa, |OIMK-4.2 YmeeT npuMeHsITh HHOOPMAIIMOHHBIE TEXHOJIOTHH B
00paboTKM M aHAIM3a IS o0beme, He0OX0IMMOM ISl OM3HEC-aHAIN3a;
nHpopmanmonHo-aHanurnueckot |OIIK-4.3 Ymeer oopmiaTs pe3ynbTaTsl OM3HEC-aHAN3a B
HOJIEP)KKH TIPUHSATHS COOTBETCTBHUH C BEIOPaHHBIMH TTOJIX0/IaMH;
YIPaBICHYECKUX PEIICHUI
CnocobeH npuMeHsTh ITK-2.1 3naeT 6a30BbIit MaTEeMaTHUECKHH anmapar, He0OX0JUMbIH
(byHnaMeHTalbHbIe 3HaHNUS, JUISL peIlieHNs 3a/1a4 POeCcCHOHATIBHON e TEIbHOCTH;
TIOJTyYeHHBIE B 001aCTH [1K-2.2 YMeeT npuMeHsATh 3HAHHUS ¥ METOJIBI U3 001acTH
MK-2 MaTeMaTHYECKUX U (MIIN) MaTeMaTHYECKUX U (MJIN) €CTECTBEHHBIX HAYK JUIS PELICHUS 33134

€CTCCTBCHHBIX HAYK, 1
HUCIIOJIB30BATh UX B
npodeccruoHaTbLHOM

JCSITEIIBHOCTH

npodeccnoHamTbHOM AesITeIbHOCTH;

I1K-2.3 Nmeet npakTHUECKUi ONBIT PEIICHHS CTaHIaPTHBIX
MaTeMaTHYECKUX 3a7[ad ¥ IPUMEHSET ero B Mpo(hecCHOHATBEHON
JICSITETILHOCTH;

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO




I[I/ICI_[I/IHJII/IHa «OCHOBBI aHamM3a JAaHHBIX B MAaIIMHHOM OGy‘IGHI/II/I» OTHOCUTCA K
o0s3aTenpbHOM yacTu 00ka 1 «Jluctummuabl (Moaysn)» 00pa30BaTeIbHON MPOrPaMMbl BBICIIIETO
o0Opa3oBaHUS.

B pamkax oOpa3oBaresbHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOydaIONIMECs TaKKe
OCBaWBAIOT JIpYI'HME JWCHUIUIMHBI ~W/WIA  TPAKTUKH, CIIOCOOCTBYIOIIUE  JIOCTHKCHHUIO
3aIJIAaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS TUCHUIUINHBI «OCHOBBI aHAIIM3a IAHHBIX B MAIIMHHOM
O0Oy4YCHHUM.

Tabauya 3.1. Ilepeuenv xomnonenmos QOII BO, cnocobcmsyrouux 00CMUICEHUIO
3AN1AHUPOBARHbLX pe3)1bmamoe OC60€HUA auCI/[I/H’lJlqul
IIpenmecTByommue IMocaenyrwommue
g Hauwenosanue IIPICIP;I/II:[JII/IHBI;,MOI;II JIM ﬂncunnnnllll}ll,l/;auoz[ JIN
p KOMIIETEHIINH % i, * Yy,
MPAKTHKH NMPAKTHKH
CriocoOeH: HCKaTh HYKHBIC ApPXUTEKTypa MPEANPUATHS U
UCTOYHUKY UH(POPMAIIUH U aHaIN3 YSA3BUMOCTEH;
JTaHHBIC, BOCIIPUHUMATb, udporas rpaMOTHOCTH B
aHAJIM3UPOBATh, 3AIIOMUHATH UH(POPMAITUOHHO-
U TIepenaBaTh HHPOPMAUIO | KOMMYHHKAIIMOHHBIX TEXHOJOTHIX
C HCIIOJIb30BaHHEM u Ou3Hece; [IpoekTHas mpakTHUKa
TUQPPOBBIX CPEICTB, a TAKKE OCHOBEBI HUCITOJIE30BAHUS (TorydeHne HaBBIKOB
C TIOMOIIBIO aJITOPUTMOB HCKYCCTBEHHOTO HHTEIUICKTA B OpTraHU3aIMOHHO-
pu paboTe ¢ TOITYICHHBIMU HHPOPMALNOHHO- yIpaBIeHYeCKOH H
U3 PA3TUYHBIX HCTOYHUKOB KOMMYHHUKAITUOHHBIX TEXHOJIOTHSX | HCCIIENOBATEbCKON
VK-12 JIAHHBIMU C LIEJIBIO u Ou3HECE; JIeSITENBHOCTH);
3¢ GEKTHBHOTO DTHKA WCIIOIb30BAHMS [IpenaurioMHas mpaKkTHKa;
HCTIOJIb30BaHUS MOJTYUSHHOM HCKYCCTBEHHOT'O MHTEIIJIEKTa B [IpakTukym mo
uH(OopMaLUK IS pELICHUs UH(OPMALMOHHO- KnOepOe30nacHOCTH
3a/1a4; MPOBOJUTH OLIEHKY KOMMYHHKAIIMOHHBIX TEXHOJIOTUAX | mpeanpusaTust. Jacts 2;
uHpOpMauH, ee u Ou3Hece,
JOCTOBEPHOCTD, CTPOUTH TeXHOIOTHH U IPaKTHKA
JIOTHYECKHUE MIPOrPaMMHPOBAHUS Ha S3BIKE
YMO3aKIIOYCHUS Ha Python mist TexarIecKHX
OCHOBaHHH TIOCTYMAIOIINX CIIELIMAIILHOCTENH;
WHPOPMAIIUU ¥ JAHHBIX
CrocoOeH OHUMATh [IpoekTHas mpakTHKa
MPUHITAIEI PaOOTHI (TomyueHne HaBBIKOB
HH(POPMAITHOHHBIX OpraHu3aIMOHHO-
TEXHOJIOTHil; HCTIONB30BaTh | MoJenupoBaHue U aHAINU3 OU3HEC- | yNpaBJICHUYECKOH U
UHPOPMALINIO, METOJIBI U IIPOLIECCOB; UCCJIEI0BATENIbCKOM
OIIK-4 [IPOrPAMMHBIE CPEACTBA €€ ApPXUTEKTypa NPeANpUATHS U JIeSITeTTbHOCTH);
cbopa, 00pabOTKH U aHATI3a aHaIN3 ysSI3BUMOCTEH; Praky nHGOpPMAaIHOHHO-
U HTHPOPMAITHOHHO- KOMMYHHUKAITHOHHBIX
AHAIUTUYECKOM MOAJIEPIKKHI texHoznoruit u Unaycrpus 4.0;
MIPUHATHSI YIIPABICHYCCKUX Jlu3aiiH MbIIIUICHHUE;
peuieHui
[IpoexTHas mpakTHKa
. (ToyueHNe HaBBIKOB
CrniocoOeH MPUMEHSTh MaremaTiuecKuii aHaIu3;
N OpraHu3aIMOHHO-
(hyHI1aMeHTanbHBIE 3HAHUS, Jluneiinas anreopa; N
yIpaBleHIeCKON 1
MIOJIy9C€HHBIE B 00JIACTH JIucKpeTHass MaTeMaTHKa, N
HCCIIC0BATEIBLCKOM
MaTeMaTHYECKUX U (MIIN) KoHuennuu coBpeMeHHOro
IK-2 JIeSITETTbHOCTH);
€CTECTBEHHBIX HayK, U €CTeCTBO3HAHUS,
N IpeaauIuioMHast MPaKTHKA;
HCII0JIb30BaTh MX B Teopus BeposiTHOCTEN U
. Texnonoruun
poheCCHOHATBHOM MaTeMaTHYeCKas CTaTUCTHKA,;
pacrpesielieHHOTo peecTpa
JIeSITeIbHOCTH .
Blockchain;

* - 3aMoJIHAETCS B COOTBETCTBUM ¢ MaTpuueil komnereniuidi u CYII OIT BO

** - 3JIEKTUBHBIC TUCIMIUIMHBI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPYA0EMKOCTh JUCHUILTAHBI «OCHOBBI aHAJIN3a JAHHBIX B MAIlIMHHOM OOYUYEHHHY» COCTABIISIET «3» 3aUeTHBIC CTUHHMIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMeCGT pCED)
Koumaxmmnas paboma, ax.u. 54 54
Jlexrun (JIK) 18 18
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 27 27
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 27 27
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 108 108
3a4.e/1. 3 3




5. COAEPKAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Bun
Homep HaumenoBanmue pazaesna .
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
pasjaena JUCHHUITHHBI %
padoThI
3HAKOMCTBO C aHAJU30M JaHHBIX H
OcHoOBHbIE TIOHATHUSL. METOAO0OTUs IPOBEACHUS aHAIK3a IaHHBIX B
1.1  |mamwmHHBIM 00y4eHHeM. Jlornueckue MEeTObI JIK, C3
MalIMHHOM 00y4ueHuH. Pemaromiye nepeBbsl.
KjaccupuKaIiu
MeTtpuyeckre METO bl KilacCU(pUKAIINY. N . N
12 PY ¢ Merton k-0mmxaiiux coceneit. Hactpoiika mapamerpoB kNN. JIK, C3
Pasnen | Bgenenue. bazoBrie MeTO b JluHeliHple METO BT KIIacCH(UKAIIH
KJ1acCU(UKAIMU U PErPecCHU. MeTto[1 ONIOPHBIX BEKTOPOB U JIorucTudeckas | Meron onopHsIX BeKTpoB. Jloructudeckas perpeccus. MeTpuku
13 perpeccusi. MeTpuku KauecTa KadecTBa KJaccu(pUKauuu (10151 BEPHBIX OTBETOB, TOYHOCTb, JIK, C3
KjaccuuKaIiu nosHoTta, F-mepa, PR, ROC)
JIuneiinas perpeccus. [lonmxenue N .
14 perp Moaens nuHeiHOM perpeccun. [ pagHeHTHBIH CITyCK. JIK, C3
Pa3MEpPHOCTU M METOJ INIABHBIX KOMIIOHEHT
Pacmmpenue npezncrasiieHus 2.1 Komnozuuyu anropurMoB Cwmemienue u pa3opoc. Ciyqaiinsiii nec. ['panneHTHbIN OycTHHT. JIK, C3
Pasnen 2 |o MeTomax MalIMHHOI'O 2.2 Heliponnsie cetu OpnHOCHOKWHBIE 1 MHOTOCIIOMHBIE HEMPOHHBIE CETH. JIK, C3
00y4YeHHS. 2.3 Knacrepuzauus u Bu3yanusanus Kinactepusanus u Bu3yanuzanusi. JIK, C3
IIpuknanneie Mmoaenu [Ipumeps! npuKIaAHbIX 33]1a4, PEIIaeMbIX C UCIIOJIb30BAHUEM
Pasnen 3 P A A 3.1 MammHHOe 00y4eHHe B MPUKIIAIHBIX 3a/1a9ax P PEI TP A Aad, p JIK, C3
MaIIMHHOTO 00YYeHUS MaIIMHHOTO O0YYCHHSI.

* - 3anonasieTcs Toabko mo OUHOW dopme odyuenus: JIK — nexyuu; JIP — nabopamopusie pabomul; C3 — npakmuueckue/ceMuHapcKue 3aHamus.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropun

OcHaleHue ayauTopun

Cneuunajau3supoBaHHoe
yueOHoe/1adopaTopHoe
obopynoBanme, IO u
MaTepuabl 1J1s1 0CBOCHHSA
AUCHUTLTAHBI
(mpu HE0OXOAUMOCTH)

JlexumnonHnas

Aynuropus JUIs IPOBEICHUS 3aHATUI
JICKIIMOHHOTO THIIa, OCHAIICHHAS
KOMIUICKTOM CIEIUATH3UPOBAHHON MEOeIH;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU
CpeJICTBAMU MYJIbTHMEIHA MTPE3CHTAIIHIA.

Kommbrorep/HOYTOVK,
noctyn k ObC PYJIH, MS
Office, SIngexc Tememoct
WJIA aHAJIOT

CemuHapckas

AyauTopus Juisl IPOBEICHUS 3aHATUN
CCMHUHAPCKOI'0 TUIlA, TPYHIIOBBIX U
VHJIMBU1YaJIbHBIX KOHCYJIBTALIN, TEKYILEro
KOHTPOJIA U POMEKYTOUYHOM aTTECTALUH,
OCHAILIEHHAs] KOMIUIEKTOM
CHeIMaTU3UPOBAHHON MeOeH U
TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEANA
IIPE3CHTALNMN.

Jns
CaMOCTOSITEIbHON
paboTsl

AyIuTOpHS JUIS CAMOCTOSITEIILHOU PaOOTHI
oOyJaronuxcs (MOXKET UCIOJIb30BATHCA IS
MPOBE/ICHUS] CEMUHAPCKUX 3aHATUH U
KOHCYJIbTAIIHi), OCHAIIEHHAS KOMIIEKTOM
CreLMaNIN3UPOBaHHON MeOenu U
KoMibroTepami ¢ goctynoM B QUOC.

Kommsrotep/HOYTOVK,
noctyn k ObC PY/IH, MS
Office, SIanekc Tememoct
WJIH aHaJIor

* - ayIUTOPHS JJIsL CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykassiaetcs OBA3ATEJIBHO!

7. YYEBHO-METOJWYECKOE
JTACHMIUINHBI

OcHosHas numepamypa.

1. Bopontos K. B. Marematuueckue MeTo il 00yueHus 1o npeneaeHTam. Kypc nexuuid.
[DnexTpoHHBIH pecypc] / Pexxum noctyna:
http://www.machinelearning.ru/wiki/images/6/6d/voron-ml-1.pdf, cBoboaHbIit (1aTa oOparieHus

28.03.2021).

Jononnumenvnas numepamypa:
1. 'acaukoB A. B. CoBpeMeHHbIE YUCICHHBIE METOIbI ONITUMHU3ALINU. MeToa
YHUBEPCAITHHOTO TPAJUEHTHOTO ciycka: yueOHoe mocooue / A. B. 'acuukoB. — M. : MOTH,
2018. —291 c. — U3zx. 2-e, non. ISBN 978-5-7417-0667-1

2. I'pac /1. Data Science. Hayka o gaHHBIX ¢ Hy/s: [lep. ¢ aHrI.- 2-¢ 3., mepepad. u
nor. — CI16.: BXB-Ilerepoypr, 2021. — 416¢.: un.
3. Tpack O. I'pokaem rimybokoe ooydenue. — CI16.: [Tutep, 2019. — 352 c.: un. ISBN 978-

5-4461-1334-7

n HNHOPOPMAIIMOHHOE

OBECIIEYEHHUE

4. BacunwseB A.H. Python na npumepax. [Ipaktudeckuii Kypc o nporpaMMUpOBaHUIO. —
Cn6ro: Hayka u rexnuka, 2016. — 432c¢.: un.

5. ®enopos, /. YO. IIporpammupoBanue Ha si3bIke BBICOKOTO YpoBHA Python : yueGHoe
nocoOue it npukiiagHoro 6akanaspuara/ Jl. FO. denopo. — M.: Uznatenscto FOpaiit, 2017.

— 126 c.




Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepnemy»:
1. ObC PYIH u croponnue 9bC, Kk KOTOPBIM CTYA€HTHl YHUBEPCUTETA UMEIOT JOCTYII
HA OCHOBaHUH 3aKJIIOYCHHBIX JOTOBOPOB
- DnekTpoHHO-0mOmmoTeunas cucrema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web
- ObC «YHuBepcurerckas 6ubimoreka onnaita» http:// www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- ObC «KoHcynbpTaHT cTyeHTay www.studentlibrary.ru
- OBC «Tpounkuii MmocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBbI
- DIIEKTPOHHBIN (HOHJT TPABOBON M HOPMATUBHO-TEXHUYCCKOM JJOKYMEHTAITUU
http://docs.cntd.ru/
- mouckoBas cucreMa SHaekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a ganabeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 0151 CAMOCMOAMENbHOU paboOmul 00Y4AOWUXCA NPU
0CB80EHUU OUCYUNTUHBL/MOOYIA*:
1. Kypc nexnuit mo quctmmuinae «OCHOBBI aHAIM3a TAHHBIX B MAIIMHHOM O0yYSHUM.

* - Bce y4eOHO-METOIUYCCKUE MATePUANTBI JJII CAMOCTOSITEIIBHONH PabOThl 00ydJarOIUXCsI
pa3MeIIarTcs B COOTBETCTBUHU C ACHCTBYIOUINM MOpsiAKoM Ha cTpanulle aucuuruinasl B TYUC!
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