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IIporpamMma noBbIIEHHsT KBATH(UKAHH
«AHAJIU3 ¥ IPHHATHE PELIEHHH HA OCHOBE 00JIbIINX AAHHBIX)
(mcTanumonnblii hopmar)




1. Hean peaju3auuu nporpaMmal

Peanusauusi NPOrpaMMbl HAIIpaBj€Ha HA Pa3sBUTHE KOMICTCHTHOCTH

CHeHMATMCTOB M pykopojutesneil xommmura «PK/» B obJylacTAX aHaIM3a
MHPOPMALIMK C UCTIONB30BAHMEM COBPEMEHHBIX TIOAXO/I0B B obaactu Data Mining
1 Machine Learning.

B COOTBETCTBMM C pEIIEHHEM, 3aKPEIUICHHbIM NPOTOKOJIOM 3aCEIaH i
npasnenus OAO «PX/I» Ne 25 or 13.05.2019 r., yrBepikaeHo Ilonoxenue o
Mojienu  kopriopatusHbix Kkomnerentuii OAO «PA/D». B pamkax NporpamMmal
MOBBIIIEHHS KBAIN(DUKAIMH «AHAIN3 U IIPUHATHE PELICHHH HA OCHOBE 00JIbIIHX
JaHHBIX» (IMCTAHIMOHHBIA (OpMaT) PasBUBAKOTCA CICAYIOUIME KOPIOPATHBHBIC
KOMIIETCHIIMH:

—  yNpaBJIeHUE U3MEHEHHUSAMH,

— CHCTEMHOE MBILIJIEHHE,

—  OTBETCTBEHHOCTb 3a PE3YJILTAT.

Ilporpamma  paspaGorana B cooTBeTcTBMM ¢ (DeicpalbHBIM
rOCYJapCTBEHHBIM  00pa30BaTENbHBIM ~ CTAHIAPTOM  BBICLIETO  00pa30BaHMA
(ypoBeHs Bakanaspuar), Hampasienue noaroroskun 09.03.03 [TpuxnaaHas
MH(pOpMaTHKa. B pamKax NporpaMMbl NMOBBINICHUSA KBATM(QUKALMH AHAIM3 H
NPUHATHE PENIEHMH Ha OCHOBE OOJBIIMX JAHHBIX» (IUCTAHUMOHHBIA (opmar)
pa3BUBAETCS CNEAYIONmas NPO(ECCHOHAIBHAS KOMITETEHIIM:

—  CIOCOBHOCTH COOMpaTh ACTaNIbHYI0 HHOPMALHMIO Ul popMaIn3aHu

TpeboBanuii nosp30Barencit 3akazuuka (I1K-6).

2. [lnanupyeMble pe3yJbTaThl 00yyeHHs

[To pe3ynbraTaM NPOXOXKAEHHS NPOrPaMMbl IOBBILICHUS KBaIM()UKALMM
AHaiyu3 W TPUHATHE PEIUCHUH Ha OCHOBE OOJBUIMX JAHHBIX» (AMCTAHLHOHHBIH
(opmar) ciymaresu npuoOperyT:

— 3HaHME OCHOB s3bika Python M OCHOBHBIX aJIrOPUTMHUYECKHX
KOHCTPYKLHUH;

— 3HaHMWe O BUAAX 0a3 JaHHBIX M OCOOCHHOCTSX MX peaju3ally;

— 3HaHue 006 ocobeHHoCcTsIX OnbnmoTekn pandas, popmarax u GyHKLMSIX
aHaJIM3a JaHHbIX;

— 3HAHWE O METOJIaX OLEHKH 3HAYMMOCTH U 0TOOpA NPU3HAKOB;

— 3HAHME O M0KA3aTEeJISIX KAa4ECTBA POrHO3HBIX MOJEIIEH;

— 3HaHME KJIIOYEBBIX METOJIOB MAIIMHHOIO 00yueHus: U ux 3QHEeKTUBHOE
2
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IIPUMCHCHHUE B ['lpOl‘HO’}HOl\;l AHAJIMTHKE;
— YMCHHC IIPOBOAUTDL C'l'aTldC'I‘H‘{CCKHﬁ aHaJIu3 JIJaHHBIX H pCﬁJIH'&()BblBaH)

ero B Python;

—  yMEHHE  T[0JIb30BaThCA  OJOKHOTAMH Apache Zeppelin A

KOIMPOBAHH ]
— YMEHHC 3arpyxartb H UCII0JIb30BaTh CBIPbIE JaHHbIE H3 JIHOOBIX

HUCTOYHUKOB;

— yMenue cobuparh JCTaNbHYI0 HMH(GOPMALMIO UL bopManTH3aLHH
TpeGoBaHuil [I0JIb30BATEIIEH 3aKa34HKa;

— yMeHHe 3arpy’kath JaHHbIC M3 0a3 JaHHBIX C MCIOJIL30BAHHEM A3bIKA
3anpocoB SQL;

— yMEHHE NOoJIy4yaTh JaHHbIE C UCIIOIb30BAHHEM REST/JSON API;

— yMEHHE BBIABUIaTh U TCCTUPOBATH IHIIOTE3bI;

— YMEHHE MCKaTh 3aKOHOMEPHOCTH M aHOMAlMH, BBIABIATH CYTh H
MPUYUHBI AHOMAJIHH;

— YMCHHC BBIIBJIATH OCHOBHbBIC d)aKTOpr, BJIMSKOLIME HaA IIOBCACHHEC

CHCTEMBI;
— yMeHHE BbIOMpaTh M NPUMCHATH 3(P(EKTHBHBIE METOIbI MAIIMHHOIO
00y4eHHs B IPOTHO3HOM aHAJIUTHKE,
—  yMEHME NPECTaBIATh MHYOPMALHMIO YI00HOM ULl BOCIIPUSITHS BUJIE;
— YMEHHE OLIEHMBATH [I0KA3aTE/IM Ka4eCTBA IIPOTHO3HBIX MOZEIIEH;
— [OHMMAaHHE IPOTHO3HPOBAHMS BEPOSTHOCTH COOBITHH WJIM 3HAYEHHH
OyayLHX ITapaMeTpPOB;
— IIOHMMaHHE METOJOB  AaHalM3a  TEKCTOBBIX  JOKYMEHTOB U

ABTOMATHYECKOI'O ITPUHATHS PCLICHHS 110 HUM.

3. Coaepkanue nNporpaMmbl
YyeOublii niian

Kareropun ClelllaTCJlCﬁ! CIICHAJIMCTBI M1 PYKOBOJAUTEIIN OIICPALIMOHHOIO U

TAKTHYECKOro YpoBHEH yrpasieHus xonaunra «PACy.
HopMmaTuBHbIi CPOK 0cBOeHHs IporpaMmebl: 50 akaleMUYECKHMX 4acoB.

Ipoao/KUTEILHOCTL O0YYeHHMSI 110 NporpamMme: B COOTBETCTBUU C

COIJIACOBAHHBIM KaJICHJAPHBIM yUeOHBIM rpadukoM.




®opma o0yuyenusi: oyHas (¢ OTpeIBOM 0T paboOThI), ¢ HCIOJIb30BAHHEM

AUCTAHIIMOHHBIX 06pﬂ'5OBa'ICJIbelX TEXHOJIOT M.

AR L e o ML A D IR N
ks [ B ToMm uucie
CTaXKH-
JIEKLUH, [Tpome-
POBKH,
TPEHHUHIH, KyTOY-
Ne HaumenoBanue Bcero, | IIpaKTH-
o 3JIEKTPOH. | CEMUHApBI, Hast
n/n| ydeOHbIX MOAYJIEH | ak.yac | 4eckas, ‘
00y4eHHe | KOHCYJIbTa- aTTecTa-
camocTos-
MU LM
TebHAA

| mucr. |aya. | paGora

1 |Ocrossl Python 10 | 10 ,
2 |OcHoBbI paboThl € o 5
0a3amMu JaHHBIX
3 |C6opu noaroroska | 10 | 10 i ‘
JTAHHBIX . |
4 |Anamus gammbx n 10 “T g |
BH3YyaJIH3aLuUs
uHGOpMaIH ‘
5 |[Toctpoenue 14 | 14 '
Ipe/icKa3aTesIbHbIX
Mojenen
Hrorosas arrecrauus 1 TectupoBanue
Uroro yacos 1o 50 49
IporpaMme J
Buasl  yuyeOHbIX  3aHSTMH M y4yeOHbIX  pabor:  cemuHap,

IpeIyCMaTPUBAIOIMI  MCIOJBb30BAHME  JMCTAHLMOHHBIX  0Opa30BaTEIbHBIX
TEXHOJIOTHIA, OTPabOTKY NPAKTUYECKUX YIPAKHEHHUH, paboTy B MajbIX rpyrax,

aHaJIN3 IIPAKTUYCCKUX CUTYALMH, UTPOBBIC YIIPAKHEHHS.
PaGouas nporpamma

[Tpuioxenue 1. Pabouas nporpamma yuebnoro moayist «OcHobl Python»

MPOrpaMMBbl IIOBBILICHUS KBATM(DUKALMN «AHAJINM3 U IPUHSATHE PEILCHUH HA OCHOBE
OOJILIIMX JaHHBIX» (AUCTAHIIMOHHBIH (hopmar).

[Tpunoxenue 2. Pabouas nnporpamma yue6Horo MmoayJist «OCHOBBI paboThI ¢
4
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6a3aMM JAHHBIX» TIPOrPAMMBI IIOBBIICHUS KBAIH(pHKALIH «AHQJIN3 U NIPHHATHE
pelIeHMii Ha OCHOBE OOJIBLIMX JAHHBIX» (amMcTaHUMOHHbIHA (Gopmar).
Ipunoxenne 3. Pabouas nporpamma yueGHoro moayns «Coop

[10JI'OTOBKA JAaHHBIX» IPOIpaMMbl [TOBBILUCHUA KBaJlM(bHKaIlHH «AHWIM3 H

H

NPUHATHE PCIICHUH Ha OCHOBE OOJILIINX AaHHBIX? (aMCTaHLMOHHBIH hopmar).
[Ipunoxenue 4. Pabouast nporpamma yueBHOIo MOJ1yJisl «AHAIN3 JIAHHBIX H
BU3yaln3alus HHGOPMAIMK) IPOrpaMMbl IOBBILICHHA KBaTH(pUKALMH «AHAIH3 H
NPUHATHE PELIEHNH HA OCHOBE OOJIBIIMX JIAHHBIX (aucTaHUMOHHBIHA Gopmar).
[Ipunoxxenue 5. Pabouas mporpamma yuebHoro momyns «llocrpoenue
IpeCKa3aTeIbHBIX MOJIENIEH» IIPOrPaMMbl IIOBBILICHHA KBaIM(pUKALUH «AHATH3 H
[PHHATHE PEIIEHNI Ha OCHOBE OOJILIIMX IAHHBIX) (aucTaHUMOHHBIHA popmar).

4. Kanenjapuslii yueOublii rpagux

Kanenmapublii  yueOHbI — rpaduk  cOIIacoBBIBAETCA € 3aKa3qHKOM

JIOIIOJIHUTEJIBHO.
55 (I)Oprl arrecTaluyu, ONeHOYHbIe MATEPHAJIBI H HHBbI€ KOMIIOHEHTBI

[Io OKOHYAHHIO NPOrPaMMBbI MOBBIICHHA KBaIM(HUKALMH NPEAyCMOTPCHA
yTOroBas arrecTaunds B (opMe TECTHMPOBAHMS, 3aTPardBarolICro BCE yueOHbIE

MOJYyJIM IIpOrpaMMBIL. BOl’IpOCbI JUIsl TIPOBEACHUS TECTUPOBAHUSA IIpE/ICTaBJICHbI B

[IpuioskeHnH 6.
6. Opranu3auHOHHO-NEJArOrHIeCKHe YCI0BUs
6.1. MaTepHa/IbHO-TEXHHYECKHE YCJIOBHSI PeaIH3alUH NPOrpaMMbl

Jlis  npoxokaeHust — 00yueHuss € IPUMCHCHHEM  JAMCTAaHLMOHHBIX
06pa30BaTe/IbHBIX TEXHOJIOIHH NPUMEHSCTCS y4eOHpIil nopran KoprnopaTuBHOIo
yrusepcutera PXKJT  (https:/Ik.curzd.ru), nopran 3yMm (join.zoom.us), calt
curzd.cloud. Jins BXoma B JM4HbIC KaOMHETHI Ha y4eOHOM mopTane
Koprnoparussoro yausepcurera P u caiire curzd.cloud cnywaTesns nomsydaer

YHHUKaJIbHBIN JIOTMH Y 11apOJIb.

O6opy0BaHke, MaTepuaibl ¥ IPUHAUICKHOCTH, HEOOXOUMBIE IS
peaym3aLyy 00y4eHHs 110 KaKAOMY y4eOHOMY pasjieily IIporpaMMbl:

— KOMIIBIOTEDP C I/IHTCpHCT-COC,’lHHCHHCM;

—  KOJIOHKH J1JIs1 KOMIIBIOTEPA,




—  MHMKpO(OH U1 KOMIIbIOTEPA;

—  KaHUCJIIPCKUE TOBAPBLI.
ﬂOIIOJIHHTCHbeIC MaTepHUaJIbHO-TEXHUYCCKHE yCioBus U peCypChl

OroBapuBarOTCsA € 3aKa34MKOM.

TexHuyeckue TpeGOBAHMUs K KOMIILIOTEPY CIIyLIATEIEH:

— TloaximoyeHne K HMHTEpPHETY - (LIMPOKOINOJOCHBIH) IPOBOJHOH HIIH
6ecniposoanoit (3G wim 4G / LTE).

— JluHamuxu 1 MUKpoQoH - BcTpoeHHble Wi USB mim OecrpoBOAHBIE
Bluetooth.

— Be6-kamepa mmu HD-eG-xamepa - BcTpoeHHas win USB, win HD-
kamepa wi HD-Bujieokamepa ¢ KapToi BH/Ie03axXBaTa.

— Bpaysepsi: Windows: IE 11+, Edge 12+, Firefox 27+, Chrome 30+
Mac: Safari 7+, Firefox 27+, Chrome 30+, Linux: Firefox 27+, Chrome 30-+.

ITpeAnouTHTENBHBIM BAPHAHTOM SBIETCS ceMeiicTBo Gpay3zepos Chrome.

Texuuueckue TpeboBanusa K UIHTEPHET-COCTUHEHHIO:
—  CKOpOCTh COEMHEHHs PEKOMEHIYeTCs He MeHee 5 MouT/c;

LAN-noaxmoudenue (nmposoa) wiu Wi-Fi co cTabuiIbHO XOPOLIUM CUIHAJIOM.

IIpy y4aCTHH B TPEHUHIC C KOMIIBIOTEpA JKEJIATEIIBbHO UCII0JIb30BaATh

I[TnaThopMBl, HCIIOIB3YyEMBIE B y4E€OHBIX pa3/ieiax:

Ne HaumeHoBaHHE ydEOHBIX
n/n MOJTyJIeH
Ocnossl Python

2 OcHoBBbI paboTHI ¢ 6a3amMu

Hcnonp3yemas miatpopma

JIaHHBIX
3 CG6op ¥ MOAroTOBKA JIAHHBIX

[Mopran KoprnopaTuBHOro yHUBEPCUTETA,
Zoom, caiit curzd.cloud

AHaJIU3 JaHHBIX U
BU3yan3auus MHGpopManuu

3 [TocTpoenue
IpeCcKa3aTe/IbHbIX MOJIEIIEH
Wrtorosas aTrecTauys [Topran KoprnopaTuBHOIro yHUBEpCUTETA

6.2. Yuebno-meroanueckoe odecneyenne nporpaMmabl

Jing peanmuzauuu OOYYCHHMs B paMKaX KaxJ0ro y4eOHOro MOMyJis




UCII0JIb3YIOTCH:

—  METOAMYECKHUE MaTepHalbl s caylatesei (B TOM YHC/Ie HHCTPYKLMH H
YEK-JIUCTBI) IS PAOOTHI B OYHOM (JIMCTaHIMOHHOM) (hopmare;

— Meroauyeckoe nocobue s caywareneid «[Ipasuaa  paborsr
3JICKTPOHHBIMH KypcamMm» (B 3JICKTPOHHOM (opmate);

— VHTEPAKTUBHAs MHCTPYKuMs (cumymsiuus paborel ¢ JIM4HBIM
kabuxeroMm) s caymarteneid  Kopnopatusaoro — ynuepcutera  PIKJL;
METOJUUYECKHE MAaTepHalbl I1PEIo/iaBaTeis,

—  MCTOAHUYCCKUE MATEPUAJIBI TTPCIIOAaBATCIIs.

Cnucok peKoMeHAyeMOo# JIHTePaTyphl:

1. Angepcon K. Ananuruueckas kyiasTypa. OT c60pa AaHHBIX 10 OU3HEC-
pe3yibTaTtoB. — M.: Mann, Banos u ®epbep, 2017.

2. Angpeac M., Capa I'. Beenenne B MalIMHHOE OOydYeHHME C NOMOLIBIO
Python. PykoBOACTBO [uisi CIIELMAIMCTOB 110 paboTe ¢ JaHHBIMH. — M.: Buibsamc,
2017,

3. BypkoB A. MaummunHoe oOydenue 6e3 ymmnux cio. — CII6.: Ilutep,
2020.

4. TOCT P UCO 8000-2-2014 KauectBo nanHbIx. Yacts 2. CiioBapsb.

5. TOCT P HUCO/MBK 38500-2017 WudopmauuoHHBIE TEXHOJIOTHH.
Crparernueckoe ynpasienue UT B opranusauuu.

6. Heiren I1., Hdeiiten X. Python. UckyccTBeHHbI MHTEIUIEKT, OObLIKE
nannble 1 obnaunbie Beiuucierus. — CI16.: [utep, 2020.

7. Joycon M. I[Iporpammupyem Ha Python. — M.: [Iporpecc xuura, 2019.

8. Kapay X., KouBuncku D. M3yuaem Spark. MosHuEHOCHBIH aHamu3
naunbix. —M.: JIMK Ipecc, 2015.

9. Maxkkunu Y. Python u ananm3 pannsix. — M.: JIMK IIpecc, 2020.

10. [Taten A. IlpuxiagHoe MamuHHOe oO0yueHue Oe3 yuurens ¢
ucnoan3oBanuem Python. — M.: Bunbsamc, 2020.

11. [Tnac B. Python s cnoxHbix 3azau. Hayka o maHHBIX W MaliMHHOE
obyuenue. — CII6.: ITutep, 2018.

12. Cxuena C. Hayka o raHHbIX. YueOnsblit kypc. — M.: Bubsime, 2020.

13. Crpyxxkun H. ba3pl pansbix: npoextupoBanue. [Ipaktukym. — M.:
IOpaiit, 2020.



14, ®aynep M., Capanamwx I1./0k. NoSQL. Meroao/0rus pa3paboTKH
HepeIALMOHHbIX 0a3 JanHbIX. — M.: JlnaiexTnka, 2020.

15. ILlapaen B., Maccapon JI., bockertn A. KpynHomacmuTabHOC MallMHHOC
oGyuenue Bmecte ¢ Python. — M.: JIMK Ilpecc, 2018.

16. blu A., Cy K. Teopernueckuii MUHUMYM I10 Big Data. B¢c€ 410 HYKHO

3HaTh 0 Gonpnx ganubx. — CI16.: [Tutep, 2019.

DJIeKTPOHHBIE PECypChbl

1. Dnexrponno-6ubimoreynas cuctema ALPINA DIGITAL — 31eKTpOHHAs
6ubmoteka https://curzd.alpinadigital.ru/.

2. Jlokymentauust o Apache Zeppelin
http://zeppelin.apache.org/docs/0.6.0/

6.3. TpeGoBanus K nNpodeccopcKo-npenoiaBaTeJbCKOMy COCTaBy

K 1penojaBaHuio NPHBIEKAIOTCS JIMIA, COOTBETCTBYIOUIME TPEOOBAHHAM
pasnena «KBanuQukaunOHHbIE XapaKTEPUCTUKU [0JDKHOCTEH PYKOBOJHTENIEH H
CNEIMAIMCTOB  BBICIIEr0  NPO(ECcCHOHAILHOIO M JIOTIOJIHUTEIBLHOIO
npodeccuoHaibHOro 00pasoBanus» EAuHOrO KBaIM(UKALHOHHOIO CIPABOYHHUKA
JIOJDKHOCTEH  pyKOBOAMTENICH, CHEUMATUCTOB M CIYXAllMX, YTBEPKACHHOIO
[Ipuka3oM MHHHCTEPCTBA 3/IpaBOOXPAHECHHS U COLHMAILHOIO Pa3BUTHS P® ot 11

susapst 2011 r. Neln.

6.3. OcoGeHHOCTH peaJH3aluH NPOorpaMMbl

[IporpaMma peanusyercs IIpM  ONOCPEAOBAHHOM (HA  PAacCTOSIHUK)
B3aMMOJICHCTBUY NPEINOIaBaTENsl U CIIyLIaTeIs.

7. CocTaBHUTEIH NPOrPaMMBbI

PaGouas rpynmna:

— Capyenko [II.B., HnavanbHuk LleHTpa OO0yuyeHMs TEXHOJOTHSIM
tpanchopmarmnu 6uzneca AHO IO «Kopnoparusuelii yuusepeute PXK/»;

— Kimmoga E.1O., kan/1. 5k0H. HayK, riaBHblil MeToucT LlenTpa o0yueHust
texHojorussm  tpaHcpopmaun  OusHeca AHO IO «KopnoparusHhsiii

yuusepcuter PIAC»;




— Cesep H.A., Bemymwmii meromuct Llentpa 00y4YCHMA TEXHOJIOTHAM
tpancdopmaumu 6usneca AHO JIT1O «KopriopatusHblii yHHBEPCHTET PK]I».

Hauvansnuk LlenTpa o0ydenus e
TEXHOJIOrMsAM TpaHchopmauy 6r3Heca < = 7~~""""TIB.Casuenxo
&

[IporpamMma MOBbIIICHUS KBAIMPUKALMN « AHAIN3 U IIPUHATHE pelIeHui Ha
OCHOBE OOJIBIIMX JAHHBIX» (IUCTAHLMOHHbIA (opMaT) pacCCMOTPEHA Ha 3aCEJaHNH
y4eOHO-MeToauuecKkol Komuccun  KopropaTWBHOrO  YHHBEPCHUTETA PXI w
PEKOMEH/JIOBAHA K MCIIOJIb30BaHMIO B oOpasoBarenbHoM mporuecce. I[IpoTokos
3acenanus yueOHo-metopuyeckoit komuccuu Ne 50, «25» ccn'rs/;()pﬂ 2020 rona.

3amMecTUTeNb AUPEKTOpa 1/
5 /
10 Hay4HO-METOIM4ECKOH padoTe ,\,’J, A.B.Illo6anos
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