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1.IEJIA U 3AJJAYM OCBOEHMS JUCLUILIMHBI (MOIY.JIS)

1.1. Heasimu ocBoeHusi JUCHUNIUMHBI (Moayasi) «OcHoBbl BigData u ananusa 1aHHBIX»
SBJISICTCSI M3YYCHHE OCHOBHBIX METOJIOB aHAJM3a JIaHHBIX C KMCIOJB30BAaHHUEM COBPEMEHHBIX
KOMIThIOTEPHBIX TEXHOJIOTHH B 3a7a4ax MOWCKa MHGOpMAIMK, 00pabOTKM M aHalM3a JIaHHBIX, a
TakXe MPHOOpPETEeHNE HaBBIKOB HcciieAoBaTels aanubix (DataScientist).

1.2. 3agauyu ocBOeHMSI TUCHUIIUHBI (MOIYJIs1):
- chopMHpOBaTH Y CTYJICHTOB MPEACTABICHUSI O MACCUBAX OOJILIINX JAHHBIX H OCHOBHBIX

METO/IaX aHajdu3a JIAHHBIX;
- HAYYUTh OCHOBHBIX IIPUEMaM MOJYyUYEHHUS IaHHBIX;
- HAYYUTh aJICKBATHOMY BBIOOPY METO/Ia aHAJIN3a P PELICHUH KOHKPETHBIX 33/1a4;
- copMUpPOBAaTh YMEHUS U HaBBIKU HCIIOJIb30BAHUS LUQPPOBBIX TEXHOJOTHH B mpodec-
CHUOHAJILHOM JESTEIIbHOCTH.

2. MECTO JUCIUIIJIMHBI (MOAYJIs1) B CTPYKTYPE OIIOII

2.1. Yuednas aucuuminnaa (moayis) «OcHoBel BigData u aHanm3a JaHHBIX» OTHOCHUTCS
K 4acTH, OopMHUpyeMOW y4acTHUKaMHU OOpa3oBaTelIbHBIX OTHOIICHUW M OCBauBaeTcs B 3 ce-
MecCTpe.

2.2 J1ns1 u3ydeHUsl TAaHHOH Y4eOHOI MUCHUIUINHBI (MOIYJs) HEOOXOAUMBI CJIETYIO-
e 3HAHHUs, YMEHH S, HABBbIKH, ()OpMHpPYyeMble NMPeAIeCTBYOIMMMHU JUCHHILINHAM:

- Bricmiast marematuka, Undpopmaruka.

3HaHus:

- 3HaTh Pa3JIMYHbIE METOJBI U METOJMKH IOJY4YCHUS W IMPOBEIACHUS AHAIM3Aa METAJ/IaH-
HBIX.
Ymenus:
- YMETb MHTEPIIPETUPOBATH IIOJYYEHHBIE B XOJI€ aHAJM3a PE3YJIbTAThl C TOYKU 3PEHUS
IOArOTOBKHU YIIPABIICHUECKUX PELICHUN.
HaBbiku:
- BJIaJIETh OCHOBaMU pabOThI ¢ OONBIIMMH MaccuBaMu JaHHBIX (BigData).
2.3.ITocaenywuiue ydye0Hble TUCHUIIMHBI (MOAYH) U (MJIH) MPAKTHUKH, IS KOTO-
PbIX HEOOXOAMMBbI 3HAHUS, YMEHUs, HABbIKH, (JOpMUpPYeMble TaHHOWH Y4eOHOM TMCUMILIU-
HOM (MoayJiem):
- CIleIaNbHbIE U TPo(ecCrOHAbHBIE TUCITUTUINHBI,
- BBITYCKHAsI KBATHPUKAIMOHHAs paboTa.

3. MIIIAHUPYEMBIE PE3YJIbTATbI OBYUEHUS 11O JUCHUIIVIMHE (MOAYJIIO)

[Iporecc ocBOCHMS TUCIUTIITUHBI (MOTYJISI) HAITPaBJIeH HAa (OpMUPOBAHHUE AIIEMEHTOB Clle-
nytomux komnereHuuii B coorerctBuu ¢ ®I'OC BO u OITOIT BO no nanHOMYy HampaBJIEHUIO
MOATOTOBKH / CITEMAILHOCTH:

a) yausepcansHol (YK): YK-1.



Taoauna 1 — lekoMno3uuus pe3yjabTaToB 00y4eHM st

Kox 1 nanme-
HOBaHHE KOM-

Kon n sanmeno-
BaHUE MHJUKATOpa

[Inanupyemsble pe3ynbTaTbl 00y4eHHUs 10 AUCIUILUINHE

JIOCTUKEHHUS KOM- 3HaTthb (1) YMmets (2) Bnanets (3)
MeTEHIIUU
MIeTEeHIIUU
YK-1.1. Jlemon-
A VK-1.1.1 3naer
CTpUpYET 3HaHUE VYK-1.1.2 Ymeer
. 0COOCHHOCTH CH-
ocoOeHHOCTeH cH- JIEMOHCTPHPOBATh
CTEMHOTO U KpH-
CTEMHOTO U KpHU- 3HAHMA U apry- YK-1.1.3
TUYECKOTO MBIIII-
TUYECKOTO MBIIII- MEHTHPOBaHHO Bnaneer 3na-
JICHUSI, apTYMCH-
JICHUSI, apTyMCH- (dhopmMupoBaTth HUSIMHU 0CO-
TUPOBAHHO HOp- .
TUPOBAHHO HOp- CcOOCTBEHHOE CYX- OeHHOCTEH
MHUpYET COOCTBEH-
MHUpYET COOCTBEH- JICHUE U OIICHKY | CHCTEMHOTO H
HOE CYXJICHUE U
HOE CYXKIICHUE U uHpOpMaIINH, KPUTHYECKOTO
OLIEHKY HH(OpMa-
OIICHKY WH(pOpMa- npuHUMaeT 000c- MBIIIICHHUS.
I[UY, TPUHUMACT
[IUH, TPUHUMACT HOBaHHOE pelIie-
000CHOBaHHOE
000CHOBaHHOE HUE
pelieHue
pelieHue
YK-1.2.3
YK-1 Brnaneer
Criocoben VK-1.2.2 Vmeer HaBBIKAMU
ocvimectensts | Y K-1.2. Ilpumens- | VK-1.2.1. 3naer
o €T JIOTHYECKUE noruyeckue o TMPAMCHATH JTOTH= | TIPHMCHCHIA
TIOHCK, KpUTH P ueckue GOpMBI U JIOTHYECKHE

YeCKUH aHaJIn3
M CHHTE3 HH-
¢dbopmanumy,
HpI/IMCHﬂTL CHU-
CTEMHBIN TOJI-
XOJT JJIs perie-
HUA I10CTaB-
JIEHHBIX 3a1a4

(hopmbI U TIpoIIe-
JTypBI, CIOCOOCH K
pedaekcuu 1o mo-
BOJIy COOCTBEHHOM

U 4y>KOH MBbICIIHU-
TEIILHOM JIeaTelh-

HOCTHU

MBI U TIPOLIEYPHI,
CIoco0€H K pe-
(baekcuu 1o moBo-
1y COOCTBEHHOH U
Yy>KON MBICIIU-
TEIbHOU JIeSITENb-
HOCTHU

IIPOLEAYPBI, CIIO-
coOeH K peduiek-
CHUH 10 IOBOLY
COOCTBEHHOM U
YyKOU MBICIIU-
TEIbHOM JIeATEIb-
HOCTH

dbopMBI U TIpO-

[EAYpHI, CIIO-
co0eH K pe-
dexcuu 1mo
MOBOJY CO0-
CTBEHHOM U
Yy>KOU MBIC-
JIUTEIIbHOU

JESITEIbHOCTH

VYK-1.3. Ananusu-
pYyeT HCTOYHUKHU
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IENTBIO BBISIBIICHUS
UX MPOTHUBOPEUHIt
¥ TIOMCKA JIOCTO-
BEPHBIX CYXJIEHUI

VK-1.3.1 3naer
OCHOBHBIE HCTOY-
HUKH HH(pOpMaLun
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HUSI UX IPOTHUBO-
peduil ¥ IoUCcKa
JIOCTOBEPHBIX
CYXKJIEHUN
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JIBIO BBISIBIICHHSI
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YK-1.3.3
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TUBOPEYUMN U
IIOMCKA 1OCTO-
BEPHBIX CYXK-
JIeHul

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJISA)

OO6mIast TPyJI0EMKOCTh TUCIHUTIIINHBI B COOTBETCTBUM C YUYE€OHBIM TUTAHOM COCTaBIISET 2
3a4eTHbBIC ¢AMHUIIGI (72 yaca).




TpynoeMKOCTb OTAENBHBIX BUJOB y4eOHOU pabOThl CTYIEHTOB OYHOH (pOpMbI 00yUeHHS

npuBeeHa B Taosme 2.1.

Tabauna 2.1. Tpy1oeMKoCTh 0T/AeJbHbIX BUI0B Y4eOHOH padoThl 10 popmam o0yueHus

Bup yuebHoit n BHeyueOHOM pabOTHI JUTSE OYHOH POPMBI
oOydeHus

O0BEM IUCHUILIMHEI B 3aUE€THBIX €IUHUIIAX 2
O0beM JUCIUTUIMHBI B aKaJIEMUYECKHUX Yacax 72
KonTakTHast paboTa oOydaronuxcs ¢ npenojasareiieM (BCEro), B TOM YHCIIe 36
(qac.):
- 3aHATHS JICKIIMOHHOTO THIIA, B TOM YHUCIIE:

- MPaKTUYECKasl TIOJITOTOBKA (€CIIM PEyCMOTpEHA)
- 3aHATUS CEMHUHAPCKOro THIA (CEMHHApBI, MPAKTHYECKUE, J1a00paToOpHbIC), B
TOM YHCIIE: 36

- IPaKTHYECKast TOJITOTOBKA (ECIIH IPEeyCMOTpEHA)
- KOHCYJIbTanus (TIpeadK3aMeHamoHHasl)
- MPOMEXKYTOYHAS aTTECTAIMS M0 TUCIUILTHHE
CaMocTosiTeNbHas paboTa o0yuaronmxcs (4ac.) 36
(dI)’Ic;pMa MPOMEKYTOYHOM aTTECTAI[MK 00y4JaroIIerocs (3a4eT/3K3aMeH), CEMECTp 3auer — 3 cemectp

CO,I[Cp)KaHI/IC AUCHUIIIMHBI, CTPYKTYPUPOBAHHOC 110 TECMaM (pa3z[eJ1aM) C YKa3aHHuEM OT-
BCACHHOI'O HA HUX KOJIMYCCTBA aKaACMHYCCKHX 4aCOB W BUJO0B y‘IC6HI>IX 3aHATHH B CaMOCTOS-

TEIbHOMN paOOThI MPEACTABICHBI B Ta0IHIE 2.2.

Tadauna 2.2. CTpyKTypa U coepxkaHue TMCHUILINHBI (MO1YJIs1)

07151 O4UHOU hopmbl 0OyUeHun

KonrtakTHas paboTa, yac. ®dopmMma TeKy-
1 3 JIP IET0 KOH-
3 TpOJIA ycHeBa-
3 eMOCTH,
CP, T
Paznen, TemMa nUCIAIDIHHET (MOJTYJIS) KP/ o (hopma mpo-
qac. | o N
11 B T.4. 3 B T.4. JIP BT.Y. | KII S MEXKYTOYHOH
111 TII1 TII1 = aTTeCTallU
[no cemecm-
pam]
Cemectp 3.
Beenenue B BigData u ananus 4 4 8
JIaHHBIX: OCHOBHBIE ITOHATHSA, 00- o
Y cTHBIN
JIACTH TIPUMEHEHISI, COBPEMEH-
N omnpoc.
HBIX TEXHOJIOTHI 00pabOTKH U
a”ajan3a OOJIBIINX JAHHBIX.
4 4 8 VcTHBIN
bonwimme nannesie. Opranu3anus ormpoc.
cOopa 1 XpaHeHHsI OOTBIINX IIpaktuue-
Ha0OPOB JIAHHBIX. CKOe 3aja-
HHE.
. 10 10 | 20 YcrHbIid
OCHOBBEI MaTEMaTHYECKOM CTaTH- RS
cruxu. IBM SPSS Statistics. poc.
. [IpakTnue-
Hancrpoiika Excel «Ilaker ana-
cKoe 3aja-
JIH3ay.
HHE.
[IpeaBapurtenbHblil U pa3Benoy- 10 10 | 20 VY cTHBIN
HBIA aHAN3 JaHHBIX B R nim Py- o1poc.
thon. [IpakTuue-




KonTakTHas pabora, uac. ®dopma Teky-
bt 3 JIP LIEro KOH-
a TPOJIs yCIeBa-
2 €MOCTH,
CP, S
Paznen, Tema qucuminHbL (MOIYIIN) KP/ ° ¢opma mpo-
gac. | = .
i B T.4. 3 B T.4. JIP B T.4. KII g MEXYTOYHOU
[T TIIT TIIT = aTTeCTalluA
[no cemecm-
pam/
CKO€ 3aja-
HHE.
8 8 | 16 VeTHBIi
Busyanuszanus n1aHHbIX U pe3yiib- OIDOC
TaToB aHaiu3a. BeIBOMIBI U PEKO- poc.
IIpakTuue-
MEHJAIMH 110 OpraHnu3alun
o CKO€ 3aJa-
JanpHenIel paboThl.
HHE.
KoHTpOoJIb MpOMeKYTOUHOM
arTrecranuu
HUTOI'O 3a cemectp: | | 36 | | | | |36 | 72 3auer

Tadauua 3 — MaTpuna cooTHeceHHsl pa3/eioB, TeM Y4eOHOH TMCHUIIMHBI (MOayJisi) udop-

MHUPYEMBIX KOMHeTeHHHﬁ

Paszen, Tema Komn-Bo Kox xomneren- | O6mee konmuecTBO KOM-
JMCLAIUTHHBI (MOJYJI) 4acoB o NeTeHIU
YK-1

Beenenne B BigData u ananns gaHHBIX:
OCHOBHBIE TIOHATHS, 00JacTH TpUMEHe- 8 + 1
HUS, COBPEMECHHBIX TEXHOJOTUH 00pa-
0O0TKH 1 aHaM3a OONBIITUX JaHHBIX.
Bonpmme mannpie. Opranusarus coopa u 8 + 1
XpaHeHus: 00bIINX HaOOPOB TaHHBIX.
OCHOBBI MaTEMaTHYECKOW CTATHUCTUKH.
IBM SPSS Statistics. Haacrpoiika Excel 20 + 1
«[Taker ananmza.
[IpeaBaputenbHblii U pa3BelOUYHBINA aHa- 20 + 1
73 JaHHbX B Rutu Python.,
Busyanuzanus JaHHBIX M PE3yJbTaTOB
aHanu3a. BBIBOJBI M pEeKOMEHIAIMU TI0 16 + 1
OpraHu3alyy JajibHeHIeH padoThlI.

HUTOI'O 72 1

Kpartkoe conep:xaHue Kax10i TeMbl JMCHUILIAHBI (MO1YJIs1)

Tema 1. Beenenne B BigData n aHan3 JaHHBIX: OCHOBHbIC IIOHATHSA, 00J1aCTH NPH-
MeHEHHs COBPeMEeHHbIX TEXHOJIOTHil 00padoTKH M aHAIN3a 00JIBIINX JAHHBIX

[Tpeamer u 3amaun Kypca. TepMUHOIOTHS, HCTOPUS MOABICHUS. TeXHUYECKHUE CIONKHOCTH
pabotel ¢ Oonbimmu nanHbIME(BigData). bonbiiie nanHbie B HHGOPMAIIMOHHBIX TEXHOJIOTHSX:
COBOKYITHOCTH TOJXO/IOB, HHCTPYMEHTOB M METOJIOB OOpabOTKH CTPYKTYpHpPOBAHHBIX W He-
CTPYKTYPHUPOBAaHHBIX JIaHHBIX OIPOMHBIX OOBEMOB M 3HAUYUTEIILHOTO MHOT000pasusi Ui IMOJTy-
YEeHUsT BOCIIPHHUMAEMBIX YEIIOBEKOM pe3yJIbTaToB. J[aHHBIC ¥ METalaHHbIE.

Tema 2. bBoabmue nanHble. Opranu3anusi coopa U XpaHeHust 60JIbIIMX HAOOPOB 1aH-

HbIX.




COop, xpaneHnue, 00paboTKa, U3BICUCHHUE U aHAIIN3 OOJBIINX MOTOKOB AaHHBIX. OCHOBHBIC
XapaKTEPUCTHKN M TUIBI OOJBIINX MaHHBIX. DOPMBI MPEACTABICHUS TAHHBIX, THITBI ¥ BHIIBI
naHHbIX. [Ipeacrapnenus HAOOPOB JaHHBIX.

Tema 3. OcHoBbl MaTeMaTH4eckoii cratucTuku. |IBM SPSS Statistics. Haacrpoiika
Excel «IlakeT anaamn3a».

OcCHOBHBIEC aHATUTUYECKHUE METOIbI 00paboTKu nanHbIX. [Iporece ananmuza. O0mas cxema
ananu3a. [IporpaMMHoe oOecrnieueHre B 00JIacTH aHamM3a AaHHBIX. CTaTUCTUYECKUN MOIXOJ K
aHaM3y JaHHBIX. TodYeuHOe W MHTEPBAIBHOE OICHMBaHHE. BhisBieHue B3ammocBsseil. Koppe-
JALMOHHBIN aHanu3. Perpeccusi.

Tema 4.IlIpeaBapureabHblii (pa3Be04YHbIil) aHAIN3 JaHHBIX B R wiaun Python.

[ToaroToBka maHHBIX K aHanu3y. PaboTta ¢ BeIOpocaMy M MPOMYIIEHHBIMUA 3HAYECHUSMHU.
[IpenBaputensbHoe uccienoBanue Dataset: ornpeneneHre €ro OCHOBHBIX XapaKTEPHUCTUK, B3au-
MOCBsI3el Mex 1y nmpuzHakamu. OOpadoTKa MPOMYCKOB.

Tema 5.Busyanusanusi JaHHBIX U Pe3yJIbTATOB AHAIU3A.
BaxHocts Buzyanuzanuu JaHHbIX. OCHOBHBIE MPUHLMIIBI BU3yanu3auu. CrocoObl BU3Y-
anusanuu JaHHbIX. [Ipe3eHTanus pe3yiabTaToB.

5. METOJAUYECKHUE YKA3AHUAA 110 ITPEITIOJABAHUIO
N OCBOEHUIO JIUCHUIIJIMHBI (MOY JIA)

5.1. Yka3anus Ajs npenojaBare/ieil M0 OPraHu3anuv U NPOBeAeHHI0 Y4eOHbIX 3a-
HATHI 10 JUCHHUILIMHE (MOAYJII0)

[Ipu moAroTOBKE K 3aHSATHUIO MPENoJiaBaTelb JOIKEH o0paTuTh 0cO00€ BHUMAaHHME Ha
1[eJIeBble YCTAHOBKH CTYyJIEHTaM, y4eOHbIE U BOCIUTATEIbHBIC 1enu 3aHsATusA. [IpenonaBarens
JIOJDKEH 00513aTeIbHO 03HAKOMUTHCSI C PEKOMEH0BAaHHOM 1111 00y4aeMbIX JTUTEpaTypoOu, TIa-
TEJIbHO U3YUYUTh MPUMEHSEMbIE HATJISIHbIE TTOCOOUSI.

[Inan mpoBeneHus 3aHATUM JOJDKEH BKIIIOUATh: YY4EOHBIE BOTIPOCH! MPH TPATUIIUOHHBIX
METO/ax O0y4YeHHs; BOIPOCH MPOOIEMHOr0 XapakTepa U MpoOJIeMHbIe CUTYalluu, €Clu TpH-
MEHSIETCS MPOOJIEMHBIN METOJ HM3JI0KEHUS;, MyTeBOJAUTENb MPEAbIBICHUS HILTIOCTPATUBHOTO
MaTepHaa; [UTaThl, IPUMEPHI, ONpeaeneHus, GOPMYIHUPOBKH; APYTHE IEMEHTHI MO KEeTaHUI0
MpernojaBaTes.

B mporiecce 00y4ueHus: CTyIEHTOB MpelycMaTpUBAETCSl TPUMEHEHHE UHTEPAKTUBHBIX U
WHBIX ()OPM MHHOBAIIMOHHBIX YUYEOHBIX 3aHSATUM, PA3BUBAIOIINX Y OOYJAIOIIUXCS HABBIKH KO-
MaHJHOUW pabOThl, MEXKITMUYHOCTHOM KOMMYHHKAIIUU, TPUHATHUS PEIICHUI, TUIEPCKUE KauyecTBa
(BKJIFOYAsi TIPOBEJICHUE WHTEPAKTUBHBIX JIEKIIUH, TPYMIOBBIX JUCKYCCHUM, POJIEBBIX WUTpP, Tpe-
HUHTOB, aHAllU3 CUTyalluii U MMHUTAIIMOHHBIX MOJENEH, MpenoiaBaHue TUCLUUIIIUH B (dopme
KYpPCOB, COCTaBJICHHBIX Ha OCHOBE PE3yJbTAaTOB HAYYHBIX HCCIIEIOBAHUH, MPOBOJUMBIX YHU-
BEPCUTETOM, B TOM YHUCJIE C YUeTOM MOTpeOHOCTell paboTonaTeneil). Peanusamus koMmneTeHT-
HOCTHOT'O TIOJIXOJ[a MPEeayCMaTPUBAET MIMPOKOE HMCIOJIb30BAHHE B yU€OHOM IPOIIECCE aAKTUB-
HBIX U UHTEPAKTUBHBIX ()OPM MpPOBEIEHUS 3aHATUN (KOMIBIOTEPHBIX CUMYJISIUN, JETOBBIX U
POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYaIlMi, JUCKYCCHH) B COYETAaHWH C BHEAYIUTOPHOMU pa-
00TO¥i ¢ 11eNbI0 (OPMHUPOBAHUS U PA3BUTHS MPO(HEeCCHOHATBHBIX HABBIKOB O0YYAIOIINXCS.

5.2. Yka3zaHus 1Jis1 00y4arommXxcs M0 OCBOCHUIO M CUMILTHHBI (MO1YJIIO)

OCHOBY TEOpPETHUECKOTO O0yUYeHUs! CTYACHTOB COCTaBISIOT CUCTEMATU3UPOBAaHHBIE 3HA-
HUS CTYJCHTaM O HanboJyiee CIOXKHBIX M aKTyaJbHBIX MpoOlieMax M3ydaemMon AUCHMUILTUHBL. Ha
3aHATUSAX 0CO00€ BHUMAHHE yIESETCS HE TOJIBKO YCBOSCHHUIO CTY/IEHTAMH M3Y4aeMbIX MPoOIIeM,



HO M CTUMYJHUPOBAHUIO MX AaKTUBHOM MO3HABATEILHON JIEATEIBHOCTH, TBOPYECKOTO MBIIIICHUS,
Pa3sBUTHIO HAYYHOT'O MPO(PECCUOHATBHO-3HAUUMBIX CBOMCTB U KaueCTB.

OcymiecTBiss yuyeOHbIe JACHCTBUS HA 3aHATHUAX, CTYIEHTHI JOJDKHBI BHUMATEIHHO BOC-
IPUHUMATh JEHCTBHS IpenojaBaTess, 3al0MUHATh CKJIabIBatOLIecs 00pa3bl, MbICIUTh, J0OU-
BaThCsl MMOHMMAHUS M3Yy4aeMOro MpeaMeTa, NMPUMEHEHUs 3HAHWHM Ha NPaKTHKE, MPH PELICHUU
yueOHo-nipoeccoHaNIbHBIX 3afad. CTyIeHThbl TOJIKHBI aKKypaTHO BECTH KOHCIEKT. B ciydae
HEJOIIOHMMAHUs KaKOM-TM00 yacTH MpeaMeTa CIeyeT 3a4aTh BOIIPOC B YCTAHOBJIEHHOM IOPSII-
Ke IpernojaBaTeinto. B mponecce paboThl HEOOXOMMO TaK e BBIIOJIHATh B KOHCIIEKTaX MOJIEIH
M3Yy4aeMoro mnpeamera (PUCYHKH, CXEMbl, YEPTEKU U T.J.), KOTOPbIE MCIOIb3YET Ipenojana-
TeJlb.

PaboTy Haj KOHCHEKTOM CIIEAYeT HAaYMHATH C €ro JOpabOTKH, JKENaTeNbHO B TOT JKe
JIeHb, [10Ka MaTepuaj elle JErko BOCIPOU3BOAUM B namsaTH (depe3 10 yacoB mocie JEeKIHUH B
namstu octaercs He 6onee 30-40 % matepuaina). 3anMcH TOJKHBI OBITh HATJIATHBIMH, JJIS1 YETO
cileflyeT NMPUMEHATh pa3MuHble CIIocO0b! BhJENeHUH. B xone nopaboTku KoHcnekra yriayous-
I0TCS, PacCIIUPSIIOTCA U 3aKPEIUISIFOTCS 3HAHUA, a TAK)XKE JOIOJIHAETCS, UCIPABIISIETCS U COBEP-
IIEHCTBYETCSI KOHCIIEKT.

HenpemeHHbIM yclioBHEM TIIyOOKOTO yCBOEHHUS YYEOHOIro mMarepuala SIBISETCS 3HaHHE
OCHOB, Ha KOTOPBIX CTPOUTCS M3JI0)KeHHe MaTepuana. OObIYHO MpenojaBaTeilb HATOMUHAET, Ka-
KO paHee M3y4yeHHbI MaTepuall U B KaKOW CcTeleHU TpeOyeTcs MOArOTOBUTh K OUEPETHOMY 3a-
HaTHi0. OOpallieHre K paHee U3y4YeHHOMY MaTepualy He TOJIBKO IOMOraeT BOCCTAHOBUTH B Ma-
MSITU W3BECTHBIE IIOJIOKEHUS, BBIBOJbI, HO U IPHUBOJUT pPa3pO3HEHHBIE 3HAHUS B CUCTEMY,
yIIIyOJIsieT U pacIIupsieT ux.

[Ipu pabote ¢ OCHOBHOM W JOMOJHUTEIBHON JIUTEPATypO MPUIEPKUBATHCA TAKOM IO-
cienoBatenbHocTH. CHavana Mpo4YMTaTh BECh 33JaHHBIA TEKCT B ObicTpoM Temie. Llens Takoro
YTEHUS 3aKII0YAeTCsl B TOM, YTOOBI co37aTh o0IIee mpeAcTaBIeHne 00 U3ydaeMoOM MaTepuaie,
HOHATH OOIIMI CMBICT MPOYUTAHHOTO. 3aT€M MPOYUTATh BTOPUYHO, OOJiee MEUIEHHO, YTOOBI B
XO0JI€ YTE€HUS MOHATh U 3alIOMHUTH CMBICI KaXA01 (hpa3bl, KaK0r0 MOJI0KEHHS U BOIIPOCa B 1ie-
JIOM.

[TonroToBka NOKIAA0B, BBICTYIUIEHHH u pedeparoB. Pedepar mpencraBiser muchbMeH-
HBI MaTepuall 1o OnpelenéHHON TeMe, B KOTOpoM coOpaHa MH(pOpMaIys U3 OJHOTO MM He-
CKOJIbKMX MCTOYHUKOB. B HeM B 0000111€eHHOM BHJI€ MPEICTaBISETCS MaTeprall Ha ONpeseeH-
HYIO TEMY, BKJIIOUYAIOMIUKA 0030p COOTBETCTBYIOIIUX JUTEPATYPHBIX U APYTHMX UCTOYHUKOB. Pe-
(depaTbl MOTYT SIBISATHCS U3JI0KEHUEM COJIEP)KaHUS KaKON-1100 HaydyHOW paboThl, CTaThU U T.II.
Jloknan mpencTaBiseT MyOJNu4HOe, pa3BEpHyTOEe cooOuieHne (MH(GOpMUpOBaHHUE) MO OMpese-
JEHHOMY BOMPOCY WMJIM KOMILJIEKCY BOIPOCOB, OCHOBAHHOE Ha MPHUBJICYEHUH JOKYMEHTAIbHBIX
JTAHHBIX, Pe3yJIbTaTOB MCCIIEI0BAHNUS, aHAIHU3A JESTEIbHOCTH U T.[.

[Ipu moaroToBKe K AOKJIaAy Ha CEMUHape IO TeMe, YKa3aHHOU MpernojaBaTesieM, CTYACHT
JIOJKEH 03HAKOMUTBCSI HE TOJIBKO C OCHOBHOM, HO M JONOJHUTEIBHON JINTEPATYPOH, & TaKXKe C
NOCIeAHUMH MyONUKaIUsIMHU 1o 3TOM TeMaTuke B ceTu MHTepHer. HeoOxonuMo moaAroToBUTh
TEKCT JIOKJIa/Ja U WIIIOCTPATUBHBIN MaTepuall B BUJE Mpe3eHTaluu. JJokiiaa JoKeH BKIOYaTh
BBEJ/ICHHE, OCHOBHYIO YacTh W 3akitoueHue. Ha goxman orBoautces 20-25 MUHYT yueOHOTO Bpe-
MeHH. OH JOJDKeH OBbITh Hay4YHBIM, KOHKPETHBIM, ONpPEIeNeHHBIM, INTyOOKO PacKpbIBaTh MpO-
onemy u mytu ee pemieHuss. OcoOeHHO cneayeT oOpaTUTh BHUMaHUE Ha OE3YyCIOBHYIO 00s13a-
TEJIbHOCTh PELICHHUs JOMAITHUX 33Ja4, YKa3aHHBIX MIPEroiaBaTesieM K CeMUHapy.

Tadauuna 4 — Conep:xkaHue cCaMOCTOATEIbHON PadoThl 00yUaKOIIUXCS

Homep pas- | Temvl/sonpocul, evinocumvle na camocmosmensioe | Kon-60 Dopmbl
oena (memot) uzyyeHue 4acoe pabomel
1 [Torck AaHHBIX 1O 3aaHUIO TPEMOIaBaATEIS 4 ITpoekTHOE
3a7aHue.
9 COop u peCcTaBICHUE HAWICHHBIX JaHHBIX B BHJIC 4 [TpoekTHOE
Dataframe 3aaHue.




3 Pa3BenouHbIi aHAJIN3 TOJTYYEHHBIX JAHHBIX 10 [IpoekTHOE
3aJIaHue.

4 VYcTaHOBJIEHHE B3aMMO3aBUCUMOCTEN 1 BBIBOIBI 10 [TpoekTHOE
3aJlaHue.

5 Busyanuzanus pe3ynbpTaToB 8 [TpoexTHOE
3aJlaHue.

5.3. Buabl U ¢popMbl NMCbMEHHBIX padoT, NPeyCMOTPEHHBIX NPH OCBOCHHH JAWCLH-
IIMHBI, BBINOJIHsIEMbIe 00y4Yal0IHMHUCS CAMOCTOSITEIbHO.

Kpurepun oueHuBanusi KomnetreHuui (pe3yJbTaToB)

- TpaBUJIBHOE M3JI0KEHUS JO0KIIa/a (aKTYalbHOCTb, 1IEJIb U 3aJ1a4H, COJIEpKAHUE, BHIBOBI,
PEKOMEH/Ialli1) U COCTaBJIEHUE Mpe3eHTanuu (opopmiieHue ciaiiioB, MHGOPMAIIMOHHOE COJEp-
’KaHue, CIMCOK MCTOYHUKOB HAyYHOU JINTEPATyphl);

- YPOBEHb PACKPBITHS TEMBI;

- TEMaTUYECKOE COOTBETCTBUE COACPKAHMS IOKIa/la U IIPE3EHTALNN;

- KOJIMYECTBO HCIIOIb30BAHHBIX HCTOUHUKOB HAYYHOU TUTEPATypHI;

- YPOBEHb BJIQJICHHUS MAaT€PUATIOM U TEPMHUHOJIOTHEH 0 TUCHUILIMHE B XOJI€ 3aIlUThl Kyp-
COBOM pabOTHI.

6. OBPA3OBATEJIBHBIE U UHO®OPMALMNOHHBIE TEXHOJIOI'MHU
6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

CrpykTypa ocBoeHus aucuuiuinibl «OcHoBbl BigData u ananu3 gaHHbIX» npeaycMarpu-
BACT MCIOJIB30BAHUE CIIEAYIOMNUX 00pa30BaTEIbHBIX TEXHOJIOTHIA IO BUAAM y4eOHBIX paboT:

[IpakTHyeckue 3aHATUS C UCIOIb30BAHUEM MYJIbTUMEIUIHOIO 000PYA0BaHUSL.

Bxutouenne GecruiaTHoro oHNaiiH Kypca «BigData n DataScience: HauHu morpyxeHue ¢
HYJIsD» Ha oOpa3oBaresbHoi iaTdopme: Stepik- https://stepik.org/course/101687/promo

JlucraHuroHHble (OPMBI BBHITTOJIHEHUS 3aJaHH.

Ilpakmuueckue 3anamus. OCHOBHOU (OpPMOHN SBISETCS BBINOJHEHHWE MPAKTUYECKUX
paboT, 3HAKOMCTBO CO CIIEIHMANTU3UPOBAHHBIMU MPHEMaMHU U TIPOTpaMMaM# pabOTHI ¢ TaHHBIMH
B MHTEpHeTe, B mporpammax MS Excel u IBM SPSS Statistics u si3sikamu iporpammupoBanust R
u Python.

AKTUBHBIE U HIHTE€PAKTHUBHBIE ()OPMBI 00yUEHHSI BKIIIOUYAIOT: cOOECe0BaHKE M0 TIOUCKY U
cOopy TpeOyeMbIX TaHHBIX, aIrTOPUTMYy OOpabOTKH, aHAIM3Y, OOCYKJIEHHS pe3yIbTaTOB 00Opa-
60Tku uHpOpManuu (paboTa B KOMaHIe U METOJ] MPOCKTOB). AHanu3, 0000IIIEHHEe MAaTEPUAIIOB
10 33JJaHHSM, a TAaKXKe MTPOCMOTP U 0000IIEHIE MaTEPHAIOB MTPE3CHTAIHH.

Ha 3aHATHAX HCIIONB3YIOTCA:

1) yueOHO-HarnsAHbIE MaTepUabl: GOTO-ClaiiIbl, (GOPMYJIIbI, BHIOOPKHU;

2) crielraIn3upOBaHHbIC TPOTPAMMHBIC IPOTYKTHI.

Komnvromepnoie cumynayuu B hopme perieHus 3a1a4d OLEHKU COOTBETCTBUS MOJyYeH-
HBIX PE3YyJIbTAaTOB TUIOTE3€ HOPMAIBHOTO pPACHpEAENICHHs, XapaKTePUCTHUKU BapHaOelbHOCTH
BBIOOPOK, TPOBEPKH THITOTE3 PACTIPEIEIICHNUS M OIICHKH CBSI3U MEXY IPU3HAKaAMHU.

JucKyccuu 0 NOCTOMHCTBAX M HENOCTATKaX MPUMEHEHHUs MapaMeTpUdecKUX M Hemapa-
METPUYECKUX CHOCOO0B 00pabOTKH MOJYyYEHHBIX PE3YyJIbTaTOB, BHIOOpPaX OCHOBHBIX (DaKTOPOB,
BIIMSIOIIMX Ha paclipeieIeHUue MOTYYeHHBIX Pe3yIbTaTOB MPH MCIOJIb30BaHUH TUCTIEPCHOHHOTO
aHajam3a 00pabOTKHU JaHHBIX.



https://stepik.org/course/101687/promo

Tabauna S — O0pa3oBaTebHbIC TEXHOJIOIHH, UCMOJIb3yeMble NPH pealnu3aluu y4eOHbIX
3aHATHI

Paznen, Tema dopma y4eOHOT0 3aHATHUS
JTUCHUTITUHBI (MOYJIs1) Jlekuus [IpakTnueckoe 3aHs- Jlaboparopuas
THE, CEMUHAP pabota
Beenenne B BigData n anamus He npedycmompe- | Bvinonnenue npaxmu- | He npedycmom-
JIAHHBIX: OCHOBHBIC TIOHSTHSI, HO yeckux 3adanuii. Mu- peno
001acTH IPUMEHEHHSI, COBpE- HU-NPOEKmM UHOUBUOY-
MEHHBIX TEXHOJIOTHH 00paboTKU anvuwii. [ pynnosas
¥ aHanu3a OOJBILINX JIAHHBIX. paboma
Bonemue nannbie. Opranusauus | He npedycmompe- | Munu-npoexm unou- | He npedycmom-
cOopa 1 XpaHEHHUs OOJIBITHX HO BUOYALbHBILIL. peno
Ha0OpPOB JAHHBIX.
OcCHOBBI MaTEMaTHYECKOMH CTa- He npeoycmompe- | Yemmuwiti onpoc. Mu- | He npedycmom-
tuctuku. IBM SPSS Statistics. HO HU-NPOEKM. prnno_ PEHO
Hancrpoiika Excel «Ilaker ana- 6as paboma
JM3aY.
. He npedycmompe- Yemuwui onpoc. Mu- He npedycmom-
HpCZ[BapHTCJ'H)HI)II/I " pa3Bcao4- _ a 0 _
HBIH aHaNM3 JaHHBIX B Rumn o Hunp 065( 1 UROUGUOY peno
Python. anvHulll. I pynnosas
paboma
Busyanusanus JaHHBIX H pe- He npedycmompe- Yemuwui onpoc. Mu- He npedycmom-
3yJIBTaTOB aHaM3a. BBIBOIBI 1 HO HU-NPOEKmM UHOUBUOY- peHo
PEKOMEH/IAIMH 10 OpraHU3aUuK anvHulll. I pynnosas
JagbHEHTIIe padoTHI. paboma

6.2. UndopmanmoHHble TEXHOJIOTHHI

— Hcnonp3oBanue MHGPOPMALMOHHOIO pecypca ImpenojaBareis (pacchlika 3aJaHuil,
IPEJOCTaBIIEHUE BBIMOJIHEHHBIX Pa0OT, OTBETHI HA BOIIPOCHI, O3HAKOMJICHHE yJallluXcs C OLIeH-
KaMH);

— Bxumrouenne GecrimaTHoro oHyaiiH Kypca «BigData u Data Science: HauHU morpysxe-
HUE ¢ HyJIs» Ha oOpasoBatenbHoi iatdopme: Stepik - https://stepik.org/course/101687/promo;

— -OTKpbITHIE BUJICOJIEKLIUU yueOHBIX KypCOB MLy https://teach-
in.ru/course/probability-theory-and-mathematical-statistics-for-geologists

— Hcnonp3oBaHne TEMATUYECKUX CAWTOB IO CTATUCTUKE M AHAJIN3Y JAHHBIX, S3BIKY
IPOTrPaMMHUPOBAHUS R: https://r-analytics.blogspot.com
http://window.edu.ru/catalog/resources/uchebnik-statistika, https://rstudio- pubs—
static.s3.amazonaws.com ,

— MHcnone3zoBanue obpaszoBarensHoro noprana AI'Y http://learn.asu.edu.ru/

— DnexTpoHHas OubnMoTeka «ACTpaxaHCKUMN TOCYAapCTBEHHBIM YHHMBEPCHUTET» COO-
CTBeHHOH reHepauuu Ha miargopme OBC «Onexktponnblii YuntaneHblil 3am — bubmuoTex».
https://biblio.asu.edu.ru. Yuernas 3anuck oopa3zoBaTenbHOro mopraina AI'Y

— DnektpoHHO-6ubmmoreyHas cuctema (ObC) OO0 «Ilomutexpecype» «KoHCynbTaHT
cTyaeHTa». MHoronpo@uibHbI 00pa3oBarenbHbId pecypc «KOHCYIbTaHT CTYAEHTa» SBISETCS
AIIEKTPOHHON OMOIMOTEUHONW CHCTEMOM, MPEeNOCTaBIAIONLICH oCTyn uepe3 cerb MHTepHET K
yueOHOM TUTepaType U TONOJHUTENbHBIM MaTepraiaM, MpUOOPETEHHBIM HAa OCHOBAHHUH MPSMBIX
JOTOBOPOB ¢ TMpaBoobnanarensimu. Katamor comepxut 6onee 15 000 HanMeHOBaHHMA H3TaHUIA.
www.studentlibrary.ru. Peructpanus ¢ kommbtorepo AI'Y

— DreKTpoHHas 6ubIHOTeuHas cucTeMa u3natenscta FOPAMT, pasnen «Jlerenmapueie
KHUTHY». www.biblio-online.ru, https://urait.ru/

— DnextponHas 6ubnunoreunas cuctema [IPRbooks. www.iprbookshop.ru

— DnekTpoHHO-O6ubamoreunas cucrema BOOK.ru
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— Hcnonws3zoBanue BUpTyanbHOU oOyuatommeit cpeasl (LMS Moodle «9nexTponHoe 06-

pa3oBaHHEY)

— Hcnonp3oBaHue CpEACTB MpENCTaBICHUS y4eOHOM WHQPOpPMAaLUU Ui TPOBEICHUS

J'IeKI_[I/Iﬁ U CEMHHAPOB C UCIIOJIb30OBAHHUEM HpCSCHTaHI/Iﬁ

6.3. [IporpammMHoe obecrieyeHne, COBpeMeHHbIe MPo(eccHoHAIbHbIE 0a3bl TaHHBIX

U MH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
6.3.1. IlporpammHoe odecnieuyeHune

HaumenoBanue IMpOorpaMMHoOro odecrneyeHus

Ha3nauenune

Adobe Reader

[Iporpamma asis mpocMoTpa
3JIEKTPOHHBIX JTOKYMEHTOB

[Tnardopma nucranumonHoro odoyuenus LMS Moodle

Bupryanbsnas o6yuatomias
cpena

Mozilla FireFox

bpayzep

Microsoft Office 2013,
Microsoft Office Project 2013, Microsoft Office Visio 2013

[TakeT opucHBIX TpOrpamMm

7-zip

Apxuarop

Microsoft Windows 7 Professional

OHepaHI/IOHHaH CHUCTCMa

Kaspersky Endpoint Security

CpencTBo aHTUBUPYCHOM 3a-
IIUTEI

Google Chrome

bpaysep

Notepad++

TeKCTOBBIN pegaKkTop

Open Office

[Taket oducHBIX MporpamMm

IBM SPSS Statistics 21

[Iporpamma juist cratucTuye-
CKOM 00pabOTKH JaHHBIX

R [IporpammHas cpena Bbr4mcIIe-
HUU
Paint .NET PactpoBslii rpaduueckuii pe-

JAKTOP

Microsoft Security Assessment Tool. Pexxum nocrymna:
http://www.microsoft.com/ru-
ru/download/details.aspx?id=12273 (Free)

Windows Security Risk Management Guide Tools and Tem-
plates. Pexxum mocryna: http://www.microsoft.com/en-
us/download/details.aspx?id=6232 (Free)

[IporpaMmel 1151 HHPOpPMAITH-
OHHOM 0€30I1acHOCTH

VLC Player MeananpourpsIBaTeb

Win DjView [IporpamMma 1t MpocMOTpa
¢aitnos B popmate DIV n
DjVu

6.3.2. CoBpemeHHbIe npodeccuoHaIbHbIe 02361 JAHHBIX U HH(POPMALIMOHHBIE CIIPa-

BOYHbIC€ CUCTEMBbI

e DiekTpoHHbIN KaTanor Hayunoit oubnmoreku AI'Y na 6aze MARK SQL HIIO «U=-

bopm-cuctemy.https://library.asu.edu.ru

e DnexTpoHHbIH Katanor «Hayunsle xypHansr AI'Y»: http://journal.asu.edu.ru/
e VYHHBepcalbHas CIPaBOYHO-MH(OPMALMOHHASI TIOJHOTEKCTOBAs 0a3a JaHHBIX MEpHO-

nnueckux u3nanuii OO0 "MBUC". http://dlib.eastview.com
Wms one3oBarensd: AstrGU
[Taposb: AstrGU

e DieKTpoHHO-OMOIMoTewHas cucreMma elibrary. http://elibrary.ru
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e KoprmopaTuBHbIi MPOEKT ACCOLMALINN PETHOHATBHBIX OMOTMOTEYHBIX KOHCOPITTYMOB
(APBMKOH) «MexpernonanpHasi aHaauTudeckas pocnuchk crareit» (MAPC) - cBogHas 6a3za
JaHHBIX, COJIeprKalliasl MOJIHYI0 aHAJTUTHYECKYI0 pocnuch 1800 Ha3BaHUI KypHAIOB IO pPa3HbIM
OTpacyiiM 3HAaHUNA. YUaCTHUKU MPOEKTa MPEAOCTABISIIOT APYr APYrY AJIEKTPOHHBIE KOMHH OT-
CKaHMPOBAHHBIX CTaTeW M3 KHUT, COOPHHUKOB, XypHAJIOB, COAEpKaIMUXCs B poHmax ux Oubmmo-
tek.http://mars.arbicon.ru

e CnpaBounas npaBoBas cucrema Koncynprantllntoc. Conepkurcst OrpoMHBIN MaccuB
CIPaBOYHOW NMPaBOBOM MH(POPMALIMU, POCCUHCKOE M PErHOHAIBFHOE 3aKOHONATENBCTBO, Cyae0-
HYIO MPAaKTHUKY, (DMHAHCOBBIC U KaJIPOBbIE KOHCYIbTAI[MH, KOHCYJIbTAIUU 1Ji OI0JKETHBIX Opra-
HU3alUH, KOMMEHTApUU 3aKOHOJIATENbCTBA, (DOPMBI TOKYMEHTOB, MTPOEKTHl HOPMATHBHBIX TIpa-
BOBBIX aKTOB, MEX/IyHAPOJIHbIE MPABOBbIC AKThI, IPABOBHIE aKThl, TEXHUUECKHWE HOPMBI U MPABU-
na.http://www.consultant.ru

e HMudopmanmonno-npaBoBoe obOecnedenne «Cucrema ['APAHT». B cucreme T'A-
PAHT npencrasnensl (enepaibHble M pEerMOHANbHBIC NPABOBBIE aKThl, CyJeOHasl MPaKTUKA,
KHUTH, SHIUKJIONEINN, HTHTEPAKTUBHBIE CXEMbI, KOMMEHTAPUHU BEAYIIUX CICIHAIUCTOB U MaTe-
pHalibl U3BECTHBIX MPOPECCUOHANBHBIX HM3/aHUN, OJAHKA OTYETHOCTH M OOpasibl JOTOBOPOB,
MEX1yHapOAHbIE COTJIAIIEHMS, IPOEKTHI 3aKOHOB.

e [Ipenocrapnser noctyn K deaepaibHOMy U PETHOHAIBEHOMY 3aKOHOJIATENbCTBY, KOM-
MEHTApUsAM U Pa3bsICHEHUSIM U3 BeAymux mnpodeccronanbHbix CMU, kHUraM u 0OHOBIIIEMBIM
SHIUKIIONEIUSAM, TUIIOBBIM (hOpMaM JIOKYMEHTOB, Cy/1Ie0HOM MPaKTHKE, MEXIYHAPOIHBIM J10T0-
BOpaM M JIpyroi HopmaTuBHOU MHopMaiuu. Beero B Hee BkitoueHo Oosee 2,5 MIH JOKYMEH-
ToB. B mporpamme mnpeactaBieHsl gokymeHThl 6ojiee 13 000 denepanbHbIX, perHOHAIBHBIX U
MECTHBIX 3MUTeHTOB.http://garant-astrakhan.ru

e EnuHOe OKHO JocTyma K 00pa3oBaTeabHbIM pecypcam http://window.edu.ru

e MuUHHCTEPCTBO HayKM W BbICHIero oOpaszoBanust Poccuiickoit Deneparuu
https://minobrnauki.gov.ru/

e MunuctepcTBO npocBemieHus Poccutickoit ®enepanuu https://edu.gov.ru

o OdunumanbHblii nHGOpMannoHHbIH moptan EI'D http://www.ege.edu.ru

e desepanbHOE areHTCTBO 10 jAeiaaM Mojoaexu (Pocmonoaexs) https://fadm.gov.ru

o ®denepanbHas ciyx0a 1mo Hag3opy B cdepe oOpazoBanus U Hayku (PocoOpHanzop)
http://obrnadzor.gov.ru

e (CaiiT rocynapcTBeHHON mnporpammsl Poccuiickoin @enepauuu «locTynHas cpena»
http://zhit-vmeste.ru

e Poccuiickoe nBMKEHHE MIKOIBLHUKOB https://pamt.pd

e OdunuanbHbIH caliT ceTeBOM akaaeMuH cisco: Www.netacad.com

7. ®OHJI OLIEHOYHBIX CPEJICTB JIJ151 MPOBEJAEHUS TEKYIIETO KOHTPO.JIS
U IPOMEKYTOYHOM ATTECTALIMM MO JUCUMIIJIMHE (MOAY.JII0)

7.1. TacmopT (pOHIA OLIEHOYHBIX CPEICTB

[Ipu mpoBeeHNM TEKYIIErOo KOHTPOJS M MPOMEKYTOYHOM aTTECTAlUM MO JUCUUILIAHE
(Mmomymro) «OcHoBbl BigData u ananuza JaHHBIX» MPOBEpsSeTCs cHOPMUPOBAHHOCTH Y 00ydaro-
IIUXCSl KOMITETEHIINM, YKa3aHHBIX B pasziesie 3 HaCTOSIIEeH MporpaMMbl. DTATHOCTh (hOPMUPOBa-
HUS JaHHBIX KOMIIETEHIIMI B MPOIIECCE OCBOEHUSI 00Pa30BaTEIbHOM MPOTPaMMBI OIPEIesIeTC s
MOCJIEIOBATEILHBIM OCBOSHUEM JUCITUIUIHH (MOIYJIEH) U MPOXOXKACHUEM MPAKTHK, a B TIPOIIEC-
CE€ OCBOCHHS JUCHUIUIMHBI (MOAYISI) — MOCIEIOBATENFHBIM JOCTIKEHUEM PE3YJIbTATOB OCBOCHUS
COZIepKaTeNbHO CBA3aHHBIX MEXKIY COOOM pa3zesioB, TEM.

Ta6auua 6 - CooTBeTcTBHE Pa3aeioB, TeM TUCHUILIUHBI (MOIYJIsl), pe3yJbTaTOB 00y4eHUs
1o JUCHUNINHE (MOAYJII0) H OLIEHOYHBIX CPeICTB
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HanmenoBanue
No | Kontponupyemsbie pazaensl (Tembl) nuciu- | Koa KoHTponupye-
. OLIEHOYHOI'O Cpeli-
/11 TLJIMHBI MOW KOMIIETCHIIMU
CTBa
Beenenne B BigData u ananus manasIx: oc-
HOBHBIC TIOHSTHS, 00JIACTH MPUMEHEHHS, CO- N
1 T P VK-1 YcTHBIN omnpoc.
BPEMEHHBIX TEXHOJIOTHUH 00pabOTKM U aHATN3a
OOJIBIINX TAHHBIX.
5 0 5 YcTHBIN onpoc.
oJblKe nanHble. Opranusaiys coopa u xpa-
2 A p ! p P YK-1 [TpakTnueckoe 3a-
HeHUs 00JIBITNX HAOOPOB JIaHHBIX.
JAHUE.
OCHOBBI MaTEeMaTHIECKOH CTATUCTHKH. |IBM YcrHblit onpoc.
3 SPSS Statistics . Hanctpoiika Excel «Ilaker VK-1 IIpakTrueckoe 3a-
AHaJIN3a)). JaHue.
b o . YcTHBIN onpoc.
€/IBapUTEIIbHBIN U pa3BeIOYHBIN aHATN3
4 peABap pasBedl VYK-1 [TpakTnueckoe 3a-
nanueix B Rumu Python.
JAHUE.
Busyanusanus JaHHBIX U pe3yIbTaTOB aHAIH- Y CTHBIN OmpocC.
5 3a. BEIBOJIBI M pEKOMEH/IAIMH 10 OPTaHU3aIuH VK-1 [IpakTnueckoe 3a-
JaJIbHEHIIIeH paboTHI. JIaHUE.

Jljig olieHHBaHUs pe3yNbTaTOB 00YUYEHMs B BUJE 3HAHUM HCIIOJIb3YIOTCS CIIEAYIOLINE TH-
bl KOHTPOJIS:

- YCTHBIH OIpOC;

- IUCbMEHHBIE OTBETHI HA BOIIPOCHI,

- IPOEKTHbIE 3aJJaHUSI.

JlaHHBIE THUIBI KOHTPOJS MPOBOAATCA MO pa3pabOTaHHBIM BOIIPOCaM IO OTICIILHOMY
y4eOHOMY 3JIEMEHTY IIPOrPaMMBbl.

JUisg oueHuBaHUS pe3yJbTaTOB OOyueHHUs B BUAE YMEHUH M BIIAJEHUN HCIHOJb3YHOTCS
CJICAYIOIIME THIIBI KOHTPOJIS:

- NpPaKTUYECKUE 3aJlaHusl, BKIIOYAIOUINE OJHY WM HECKOJIbKO 3a/1ad B BMJIE KpaTKOMN
(bopMyIHPOBKH AEUCTBUM (KOMIUIEKCA IEHCTBHIA), KOTOpPbIE ClIeAYeT BBIOJHUTh U OMHUCATh MO-
Jy4eHHBIN pe3yabTaT (CAeNaTh BBIBON).

OrneHka KadecTBa MOATOTOBKM OOYYAIOIIMXCS BKJIIOYAET TEKYIIYI0 M IMPOMEXYTOUHYIO
aTTeCTallMIO 3HAaHUI — 3a4eT U 3K3aMeH. J[aHHbIe TUIBI KOHTPOJIS CIIY>KaT OCHOBHBIM CPEJICTBOM
oOecrieyeHns B y4eOHOM Hpoliecce «0OpaTHOM CBSA3M» MEXIY NpernofaBaTeleM U CTYACHTOM,
HEOOXOIMMON ISl CTUMYJIMPOBAaHUSI PAOOTHI 00YYAIOIIUXCSA M COBEPIICHCTBOBAHUS METOIUKHU
npernoiaBaHus yueOHOM TUCIMITIIMHBI.

3auet no nucuuiuinHe «OcHoBbl BigData u ananu3 naHHbIX» caércsi B MMCbMEHHOM (hop-
Me 1o 6uneram. [Ipu 3TOM CTyIeHT JODKeH OTBETUTh Ha 1 BOMpPOC U3 MPUMEPHOTO MEPEUHs BO-
IIPOCOB U BBINIOJHUTH | TPaKTUYECKYIO 3a/1a4y.

7.2. Onucanue mokasartejied u KPUTEPUECB OLCHUBAHUSA KOMHeTeHHHﬁ, OInmucaHue
IIKaJ OCHUBAHUA

Tab6auua 7 - [loka3aTe/in OLeHUBAHUS Pe3y/IbTATOB 00y4eHHsI B BU/Ae 3HAHUI

[IIxana ome- Kpurepun oniennBanus
HUBaHMS
5 JE€MOHCTPHPYET ITy00KOe 3HaHUE TEOPETHUECKOro MaTepuana, yMeHue 000CHO-
BAaHHO M3JIaraTh CBOU MBICIIH 110 00CYKJa€MbIM BOIIPOCaM, CIIOCOOHOCTB IOJIHO,
«OTJINYHO»

IPpaBHUJILHO YU apTYMCHTUPOBAHHO OTBCYATH HA BOIIPOCHI, IPUBOJUTH ITPUMCPBI

4 JEMOHCTPUPYET 3HAHUE TEOPETUYECKOro MaTepuaia, €ro IOcCIeq0BaTelbHOe
«XOpOIIO» | U3JIOKEHHE, CHOCOOHOCTh MPUBOINTH MPUMEPHI, TOMYCKAET €AMHUYHbIE OIMINO0-




KW, UCITPABJISICMBIC ITOCJIC 3aMCYAHU IIPEIIOAaBaATCIIA

JEMOHCTPHPYET HEMOIHOEe, (parMEeHTapHOE 3HAHHE TEOPETUYECKOTO0 MaTepua-

«YHOB?]GTBO_ na, TpeOyrolee HaBOASIUX BOIPOCOB IPENojaBaTels, A0MYCKaeT CYIIEeCTBEH-
PHTCIBHOY HBIC OIIMOKHU B €T0 M3JIOKEHHUH, 3aTPYJHICTCS B PUBEACHUU IPUMEPOB U (Pop-
MYJIMPOBKE BBIBOJIOB
2 JEMOHCTPUPYET CYILECTBEHHBIE TPOOEIbl B 3HAHUN TEOPETUUECKOI0 MaTepHaia,
«HEyJIOBJIe- | HE CIIOCOOEH €ro M3J0XKUTh M OTBETUTh HAa HABOJSILME BOIIPOCH! MpernojaBare-
TBOPUTEIBHOY | JIsl, HE MOKET IPUBECTU IPUMEPHI

Ta6auua 8 - [loka3aTe/in OLeHUBAHUS Pe3y/IbTATOB 00y4eHHsl B BUJAe YMEHMIl U BJIajeHU i

[IIxana ore- Kputepuu onenuBanust
HHUBaHUSA
JEMOHCTPHUPYET CIOCOOHOCTh NMPUMEHSTh 3HAHHE TEOPETUUYECKOrO MaTepHalia
5 MIpU BBINIOJIHEHUM 3aJaHUM, MOCIEI0BATEIIbHO U MPABUIBHO BBHIMOJIHACT 3a/a-
«OTJIUYHO» | HUA, yMeeT 00OOCHOBAHHO M3JIaraTh CBOM MBICIIH U JIeJIaTh HEOOXOIUMbIC BBIBO-
I(BI
JEMOHCTPUPYET CIMOCOOHOCTh NMPUMEHSTh 3HAHHE TEOPETUYECKOr0 MaTepuaia
4 IIPU BBITIOJIHCHUH 3aJaHU#, TOCIEIOBATEIIbHO U MPABUIBLHO BBHITIOJIHSCT 3a/1a-
«XOpOIION HUS, yMEeT 000CHOBAaHHO HM3J1araTh CBOM MBICIH U JIelaTh HEOOXOIMMbIE BHIBO-
IIbI, TOTTYCKAeT €UHUYHBIC OIMUOKH, UCIPABIIIEMbIC TIOCIC 3aMEUYaHMs MPETo-
JlaBaTelIst
JEMOHCTPUPYET OTHEIbHbIC, HECHCTEMAaTU3UPOBAHHbIE HABBIKH, HE CIOCOOCH
3 MIPUMEHUTH 3HAHHE TEOPETUUYECKOr0 MaTrepuaia Mpu BHIMOJHEHUU 3aJJaHUH, HC-
«YIOBIIETBO- | MBITHIBAET 3aTPYJHEHUS U JOMYCKAET OLIMOKU MPH BBHIOJHEHUU 33JIaHU, BBI-
pUTETBHO» | TIOJIHSIET 3aJlaHue MPU TOJCKAa3Ke MPerojiaBaresis, 3aTpyAaHseTcs B QopMyIH-
POBKE BBIBOJIOB
2 HE CIOCOOEH MPaBUIILHO BBITIOIHUTD 3a/1aHHE
«HEYHOBIIE-
TBOPUTEJIHHOY

7.3. KonTpoJibHble 3aIaHNsl UJIM WHbIE MaTepuasibl, He0OXOAUMbIe JIsl OIEHKH 3HAa-
HMi, yMeHUii, HABBIKOB U (WJIM) ONBITA 1eSITeIbHOCTH

Tema 1. Beenenne B BigData n anain3 1aHHBIX: OCHOBHbIC NMOHATHS, 00/1aCTH NPH-
MEHEHHUSsI COBPeMEHHbIX TEeXHOJIOTH 00padoTKH M aHAJIM3a 00/bIIUX JAHHBIX.

Bomnpocs! pJ1s1 00CyKaeHus:
1. Yro Takoe BigData u Data Science
2. Yem 3aHMUMAIOTCS CIIEIHATIMCTHI TI0 aHAINM3Y JAaHHBIX U MIOYE€MY OHHU TaK BOCTPEOOBaHBI

cenyac.

3. [pu3Haku 1 X KiIacCUPUKALUS JTAHHBIX.

4. JlaHHbIC ¥ METaJaHHBIC.

5. UTto Takoe COBOKYITHOCTH?

6. OGnacTu mpuMeHeHUs aHalIM3a METaJaHHbBIX

Tema 2. boabmme nannbie. Opranusanusi coopa u xpaHeHusi 00/1bIIUX HA0OPOB NaH-

HBbIX.

Bomnpocsl pi1s1 00CyKaeHus:
1.McToyHnKu OOJBIINX JaHHBIX
2. Kak nckare OonpIne qaHHeie?




3. Opranuzarusi cOopa OOJBIINX JaHHBIX
4. XpaHnenue OONBIINX JaHHBIX

IMpakTyeckas padora Ne 1. «[lorck OOMbIINX JAHHBIX»:

1. HaiiTu B ceT MHTEpHET WU JPYIMX UCTOYHHMKAX U COCTABUTH MAaCCUB JAHHBIX OJHOIO
tuma oobemMoM 100 equHUIL, C KOTOPHIMU MOYKETE CTOJIKHYTCS B CBOEH Oyyiei npodeccuu.

2.CoXpaHUTh MOJTYYEHHBIH pe3yJbTaT Ul AajbHEHIIed padoThl B IPOrPaMMHOM IaKeTe
Microsoft Excel.

Tema 3. OcHoBbl MaTeMaTH4ecKoii cratucTuku. |IBM SPSS Statistics. Haacrpoiika
Excel «IlakeTr aHaIn3a».

BonpocsI 1151 06CyKIeHUs:

1. Yro takoe aHaian3 OOJIBIINX JaHHBIX

2. IMakets! 1t 00paOOTKH JAHHBIX

3. Hayunsie npobseMbl 1 00IbIIKE TaHHBIC

4. Vcrioyib30BaHKE CIICITUATM3UPOBAHHBIX MPOTPAMMHBIX ITAKETOB ISl aHAIHM3a JTAHHBIX

IIpakTuyeckas padora Ne 2: «Pacyer cTaTUCTUUECKUX TAPAMETPOBY:

1. CrpynnupoBaTh OJly4yeHHbIE JaHHbIE B BapUALMOHHBIA psAZl U PacCUMTATh OCHOBHBIE
CTaTUCTHYECKHUE MapaMeTphl B IporpaMMHOM makere Microsoft Excel.

2. Caenaiite BBIBO/IBI O XapaKTepe paclpe/leeHus JaHHbIX BHYTPH MacCHUBa.

Tema 4. IIpenBapuTe/ibHbIN (Pa3Bel04YHbII) aHATU3 JaHHBIX B R i Python.

IMpakTuyeckas padoraNe 3 «O0paboTKa TaHHBIX»:

1. 1y MOJTy4eHHOTO MacCHBa JJAaHHBIX MPOBECTH PAa3BEIOYHBINA aHAIIN3 JTAHHBIX M MPOAHa-
JIM3UPOBATH JAHHBIC C LCJIbIO BBIABJICHUSA B3aUMOCBA3HU, B3aMMO3aBUCUMOCTH U 3aBUCUMOCTU OT
BHEITHHX (haKTOPOB.

2. IIpoBecTu perpecCHOHHBIN aHAJIU3 C 1IEJIbI0 TPOTHO3UPOBAHUS JATLHEHUIIIETO MTOBEICHUS
naHHbIX. CenaTh BBIBOBIL.

Tema 5. Buzyaausanus JaHHbIX M pe3yJbTAaTOB aHAJM3a. BbIBOABI M peKOMeHAalU
110 OPraHM3alUM JaJIbHel el padoThl.

Bonpocel 1151 00Cy:KaeHus:

1. Tunsl npeacTaBieHus JaHHBIX.

2. Bp100Op ONTUMAIEHOTO THITA BH3yaTH3aI[uU
3. IIpe3enTarus pe3ynbpTaToB

IpakTuueckasi padora Ne 4: «Buzyanuzanus JaHHBIX»:

1. BusyanuzupoBarh pe3ynbTaThl IpakTHUecKoi padoTsl Ne 2 u 3 ¢ UCOIb30BaHUEM TIPO-
rpamMHBIX takeToB Microsoft Excel u IBM SPSS Statistics, si3p1x mporpamMupoBanus R.

2. Tloctpouts muarpammbl pazmaxa (Box & Wiskers Plot), rucrorpamMmbl, HOpMajbHbIC
BepositHocTHBIE rpaduku (Normal Probability plot). Onucats u caenath BHIBOIBI.

BOl'[pOCbI JIS MOATOTOBKHU K 3a49€Ty MO0 AUCHHUIIJINHE
[TousiTus 06 HCIIBITAHUAX, COOBITHSX U BEIIMYMHAX.

1.
2. Tlpu3Haku u MX KIacCUPUKAIHSL.
3. T'enepanbHast COBOKYIMHOCTb U BBIOOpPKA.



4. Craructuyeckuii mporpamMmublil maker IBM SPSS Statistics.

[Mporpammusrii maket MS Excel.

Teopust BEpOATHOCTH.

3aKOH HOPMAaJIBbHOTO PaCTIPE/ICTICHHUS.

HopMupoBaHHOTO OTKJIIOHEHMUSI.

OCHOBHBIE CTATUCTHYECKHE MTAPAMETPHI.

10 Ponb cpennero apudmMeTnueckoro.

11. Ponb M CTaTUCTUYECKHIA CMBICI TUCTIEPCHH U KO3 PHUIMEHTa BapHAIUU B CTATUCTH-

©o~N> o

4yecKoii 00paboTKe JaHHBIX.

ouu.

Ka.

12. Ouenku MOJIbI, METUAHBI U CPETHETO apu(PMETHIECKOTO.
13. Omnenka qucnepcuu, CTaHAAPTHOTO OTKIOHEHUS U KO (DUIIMEHTOB BapHAILIHUH.
14, OmmobKu cpemaHero, AMCIEPCHUU, CTAHIAPTHOTO OTKIIOHEHHUS U Kod(duimeHta Bapua-

15. Craructuyeckue runoTessl.

16. ITapamerpudeckue METOABI IPOBEPKU CTATHCTUYCCKUX THUIIOTE3.

17. CpaBHEHHUE IBYX M HECKOJIbKHX nucriepcuii. CpaBHEHUE JIBYX CPEIHUX.
18. Kpurepwmii Cteionenrta. Kputepus dumepa. t-recr.

19. Koppensauus. Koapdunment koppensunn. KoppensuuoHHbIN aHATH3.
20. Perpeccus. Koaddunuent perpeccun. Perpeccnonnslii anams.

21. NucniepcuonHblil aHam3. OMHO- ¥ 1BYX(aKTOPHBIN IUCTICPCUOHHBINA aHAJIH3.
22. Henapamerpuueckue METOJIbI MATEMAaTHIECKON CTaTHCTUKU.

23. Kpurepun Bunkokcona, Mann-Yutau, Koamoroposa-CmupHoBa.

24. Tlonsrue boabmue nanueie (Big Data).

25. Ponb mudpoBoii unpopManuu B 21 Beke.

26. IIpobnemsbl aHaM3a 1 00PabOTKH OOIBIIOTO 00BEMA TAHHBIX.

27. ba3oBbie MPUHIUIIBI 00PAOOTKH OOJIBIINX JTAHHBIX.

28. TloaroToBka JaHHBIX K aHAIH3Y.

29. OO01as cxeMa aHajin3a JaHHbBIX.

30. TTomyuenue Dataset u mpeodpasosanue B Dataframe.

31. Tlonyuenue nHpopMalMU IO METAJAHHBIM.

32. YcTraHOBJIEHHE B3aMMO3aBHCUMOCTEH.

33. Ilpunsartue ynpaBieHUYECKUX PEUICHUI Ha OCHOBE aHalIM3a JaHHBIX

34. Twumbl BU3yaIM3aluy JaHHBIX.

35. IlpencraBnenue pe3yabTaTOB aHAIHM3a JaHHBIX.

36. Ponp Big Datam ananm3a JaHHBIX B pa3iMYHBIX cepax KU3HEISSITEIBHOCTH YeI0Be-

Tabauna 9 — IlpuMepsl 0LICHOYHBIX CPEACTB € KJIYAMH IPABHJIBHBIX 0TBETOB

Ne | Tum 3ana- [IpaBunbHBIH Bpews Ba-
i s DopMyIHpOBKa 3a1aHHs oTEET HOJHCHHS
(B MHHYTaX)
YK-1 cnocoben ocyuwiecmename nouck, Kpumuueckuii GHanu3 u cCunmes ungopmayuu, npumensams
CUCHEMHBLIL N0OX00 0151 PeUleHUsl ROCIMABIAEHHBIX 3a40ay
1. Baganue | Ecnu 3HaueHue Kod(Quiu- 4 1
3aKPBITOIO | eHTa KOPPEIALMU COCTaBIIsA-
Tamna et 0,8 TO cBA3b MEXIy B3a-
MMOCBSA3aHHBIMU  TpPU3HA-
KaMu
1. ymepennas
2. 3aMeTHas
3. cnabas
4. TecHas
2. CepeavHHOE TIO  HOMEpY 1 1




Bpewms BbI-

Ne | Tum 3aga- [IpaBunbpHbII
i s DopMyITUpPOBKaA 3aJaHUS oTBET MIOJIHEHUS
(B MHHYTaX)
3HaYC€HUE pPaHXUPOBAHHOTO
psAna JaHHBIX, KOTOPOE pas-
OMBaeT psAl Ha MO KOJHue-
CTBY BapHUaHT YacCTH:
1. Menuana
2. Mona
3. Cpennee apudmern-
YecKoe
4. CpenHee B3BEIIICH-
HOE
3. Ykakute UICTOUHUKH OOJBIINX 1,2,3 2
JAHHBIX
1. Cratuctuka mnoBene-
HUS TI0JIb30BaTENEH Ha
caiiTe U B IIPUIOXKE-
HUH;
2. ComnmanbHBIE OIIPOCHI;
3. 3ammcu ¢ Kamep BH-
JIeOHa0II0 ICHUS
4. Busyanuzanus aHaTMTHYECKUX | AHUMHUPOBAHHBIE MOJICTH WIIH 3
AaHHBIX — 3TO rpaduku, CO3/ITaHHbIC HA OCHO-
B€ OOJIBIIINX JTAHHBIX.
5. B kakux oTpacmax yxe Huc- 1,2, 3 2
nonb3ytoT BigData?
1. TIpoMBITIIIEHHOCTH
2. Menuunna
3. HurepHer Bemei
6. 3ananue | [TocpencTBOM Kakux TOKa- | JlaHHBIE —aHanmmM3uWpyro  Ipe- 3
OTKPBITOTO | 3aT€lIed aHAJIU3UPYIOT AAaH- | UMYILECTBEHHO C IIOMOIIBIO
Tana HbIC? CTaTUCTUYECKUX I10Ka3aTesei.
DTH noKa3aTeNu JOJKHBI ObITh
paccuuTaHel 4epe3  KOoJMde-
CTBEHHO — KAa4YEeCTBEHHBIE Xa-
PAKTEPUCTHKA KAKOTO — TO
CBOWCTBA TPYMNIbI €AUHUIL] CO-
BOKYITHOCTA WJIA COBOKYITHO-
CTH B LIEJIOM.
7. B uem cyrp [octoBepHocTH | JJOCTOBEpHOCTH MOAPA3yMEBAET 5
JaHHBIX? MOJTHOTY X OOILIyI0 TOYHOCTb
nanuelX. IMeHHO Ha OCHOBE JI0-
CTOBCPHBIX JTaHHBIX OpraHU3alun
1 KOMITaHUH PUHUMAIOT BayKHbBIE
pemienus. Tem He MeHee cTONPO-
IICHTHAsI JTOCTOBEPHOCTH TpeOy-
eTca He Bcerza. Tak, 3T0 HEKpH-
TUYHO JUISI YacTO OOHOBJISEMBIX
JIaHHBIX U3 corceTei. [laxke eciau
HECKOJIbKO [JIECATKOB WJIM COTEH
3aluceil OKaXKyTCsl HEBEPHBIMU,
Ha OOIIyI0 CTaTHCTUKY JTO He
IIOBJIMSICT.
8. KakoB  kpurepuii  oObema | TepMuH  «Oonbplive  JTaHHBIC) 5




/1

Tun 3ama-
HUSA

DopMyIHpOBKa 3a1aHUS

[IpaBunbpHbII
OTBET

Bpewms BbI-
TIOJTHEHHUS
(B MHHYTaX)

10.

BOJIBIIIMNX nanHHBIX?

MPEIJIOKWIT PENAKTOp KypHasa
Nature Kmaddopn Jluaa B
cnenssirycke 2008 roma. OH ro-
BOPHJI O B3PBIBHOM pOCTE 00Be-
MOB wuH(popmMmaruu B wMupe. K
OonpmM JaHHBIM JIUHY OTHec
Tr00ble MacCUBBI HEOJTHOPOIHBIX
naHHbIX Oosee 150 T'6 B cyTtkw,
OJTHAKO EIMHOTO KPHTEPUS [0
CHIX TIOp HE CYIIECTBYET.

Hdns  yero CTPyKTYpHUPYIOT
OoplIre JaHHbIE?

BigData cTpyKkTypupyroT cHavyana
JUISL TOTO, YTOOBI OTOOPATh TOJIb-
KO T€, YTO HY)KHBI JIJIsl aHAIN3a.

SBnseTcss M HEOOXOIUMOM
IIpyu aHaJIMU3C JaHHBIX OHI/IC&-
TCJIbHasA aHaJIMTUKA
(descriptive analytics) u moue-
Mmy?

OnmucarenpHast aHAITNTHKA
(descriptive analytics) — camas
pacupocTpaHEeHHbIN 3JIEMEHT
aHanm3a nMaHHBIX. OHA OTBEYaer
Ha Bompoc «YTto mpousonuio?y,
aHAJIM3UPYET JaHHBbIC, IOCTYyIMa-
IOIMe B pEAlbHOM BpPEMEHH, M
HACTOpUYECKHE MaHHBIE. | TaBHas
LOejib — BBIACHUTL IIPUYMHBI H
3aKOHOMEPHOCTH YCIEXOB WIIH
Heylmad B TOM wim wHOU cdepe,
‘-ITO6LI HUCII0JIb30BaTh 3THU JaHHbBIC
i Hanbomee d(PPEKTHBHBIX MO-
memeit. Jlnsg omucaTeabHOM aHa-
JUTHKH UCHOJB3YIOT 0a30BbIC
MaremaTnyeckue QyHKud. Tu-
MMAYHBINA TIPUMEpP — COIUOJIOTH-
YECKUE WCCIICAOBaHUS WIH JIaH-
HbIC Be6-CTaTI/ICTI/IKI/I, KOTOpPBIC
KOMITaHUS ~ TIOJMy4aeT  4epes
Google Analytics.

[TosiHBII KOMIIEKT OIIEHOYHBIX MAaTEpUaIOB IO JAUCHUIUIMHE (MOAyIt0) (hOoHA OLeHOY-
HBIX CPEJCTB) XPAHUTCS B 3JEKTPOHHOM BHJEe Ha Kadeape, yTBepKaaromel pabouyto mporpam-
MY AMCHUIUIAHBI (MOAYIs), U B LIeHTpe MOHUTOpPHHTA U ayJUTa KadyecTBa O0yUCHHUS.

yMeHHﬁ, HAaBBIKOB H (I/I.]'II/I) onbITa 1€ATCJIBHOCTH

7.4. MeTonnueckne MaTepuaJibl, onpeae/siomue MNpoueaypbl ONeHUBAHUA 3HAHMIA,

OreHka pe3yabTaToOB M O0Y4YEHHUs CTYAEHTA BBIMOJIHAETCS B cooTBeTCTBUU ¢ «[lomoxe-
HUEeM 00 OalIbHO-PEHTHUHIOBOM CHCTEME OLIEHKU YYEOHBIX JOCTH)KEHUH CTYIEHTOB», YTBEp-
XKACHHBIM pemieHneM YueHoro coera ®PI'BOY «AcTpaxaHCKuil rocy1apCTBEHHBI YHUBEPCH-
teT» oT 30 nexabps 2013r.

Tabuuna 10 — TexHosiornyeckasi Kapra peMTHHIOBBIX 02J1JIOB 110 JUCHHILIMHE (MOLYJII0)

Ner/mm

MakcumanbHoe
KonnuectBo mepo-
KonTtponupyembie MEpONIpHUSITHS o KOJIMYECTBO
NpUATHIA/ OaUTBI SaILIOB

Cpox mpeocTaB-
TICHHS

OcHOBHOI 010K




ITonHBI OTBET IO BOIIpOCY 9 (30) 27 10 pacyCaHuI0
JlononHenue 9 (16) 9 10 PacIHUCaHUIO
BrlnosHeHNE TPAKTHYECKOTO 3a1aHuUs 9 (56) 45 0 PacIHUCaHUIO
4 | BeInosHeHUE UHAUBUIYAILHOTO 3a- 9(16) 9 Vkaszan B Moodle
JTaHUs
Bcero 90
Baok 6onycos
IMocerenune 3aHATHIA 9 (0,56) 5
AKTHBHOCTb CTyJIEHTa Ha 3aHATHH 9 (0,506) 5 110 pacitCcanuio
Bcero 10
JlomoTHUTEILHBIH 0JI0K
5 (3auer 0 PACTIUCAHUIO
Bcero
HUTOro 100
Tabauua 11 — Cucrema mrpadosB (17151 0THOT0 3aHATHSA)
IToka3zareinb bayn
Orno3nanue (nBa u 6oJee) -2
He rotoB K npakTu4ecKkon 4acTH 3aHATUS -3
Hapymienne yue6HON TUCIUILTNHBI -2
[Tpomyck 3aHsATUS 0€3 YBaKUTEIBHON NPUYH- -4
HBI (32 OJTHO 3aHATHC)
Hapymienne npaBust TeXHUKHA 0€30M1aCHOCTH -1

Tadmuna 12 — Illkaja nepeBoaa peMTHHIOBBIX 0AJJIOB B UTOTOBYKO OLICHKY 3a ceMeCcTp

10 JUCUMILIMHE (MOTYJII0)

Cymma 6amioB

OueHka 110 4-0aJIbHON IIKaJIe

90-100 5 (OTIM4YHO)
85-89
;gigj * (xopouo) 3auTeHo
65-69 ;
60-64 (YIOBIETBOPUTEIILHO)
Hure 60 2 (HeYIOBICTBOPUTEIIHLHO) He 3auteHo

HpI/I peam3an TUCHUILIINHBI (MOI[yJ'ISI) B 3aBUCUMOCTU OT YPOBHS IMOATOTOBJICHHOCTHU
06y‘~IaIOHII/IXC${ MOTYT OBITH HCIIOJIb30BAHBI HHEIC (1)0pr1, MCTOAbI KOHTPOJIAI MU OLHCHOYHEBIC
cpeacTBa, UCXOas U3 KOHerTHOﬁ CUTyallnu.

8. YAEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHUE
JTUCIHUATLTAHBI (MOJLY.JI5T)

8.1. OcHoBHas 1uTEparypa

1. Konecunuenko O.}O. Data Science (Hayka o JaHHBIX) B CTAaHOBJICHUU MH(OpMALU-
oHHOro ofOmiectsa : yuebHoe nocodbue / Konecunuenko O.}0.. — Mocksa : [Ipomereit, 2021.
— 52 ¢. — ISBN 978-5-00172-110-9. — Texkcrt : anekrponnsiii / [IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/125600.html



https://www.iprbookshop.ru/125600.html

2. TMamkeBuu, O. U. Cratuctuyeckas o0OpabOTKa SMIMPUYECKUX JAHHBIX B CHCTEME
STATISTICA : yae6HO-MeTomuueckoe nmocooue / O.U. ITamkeBnd. — MuHck : PecriyOnukan-
CKUIl MHCTUTYT npodeccronansHoro odpazosanus (PUITO), 2014. — 148 c. — ISBN 978-985-
503-385-2. — Tekcrt : 251eKTpOoHHBIN // DnexkTpoHHO-OuOIMoTeunas cucrema IPR BOOKS :
[caiiT]. — URL.: http://www.iprbookshop.ru/67607.html

3. [Ilpaktnueckas cratuctuka A cneruanuctoB Data Science: Ilep. ¢ anra. /I1. bproc,
3. bproc, I1. 'enex. — 2-e u3n., nepepad. u gon. — CII16.: BXB-Ilerepoypr, 2021. — 352 c.:
wi. (AmanTUpOBaHHBIM  BapMaHT MNPUMEPOB B  BUAE  JJIEKTPOHHOIO  apxuBa -
ftp://ftp.bhv.ru/9785977567053.zip).

4. PykoBoacTBO MO W3y4eHHMIO s3blka R m ero wucmomp3oBanue B Data Science:
https://proglib.io/p/data-science-with-r

5. Y4eOHO-MeTOoIUUYECKOe nmocobue o nporpamme STATISTICA —
http://statosphere.ru/books-arch/statistica-books/88-uch-met-pos.html

6. Xaneesa E.Il. Ananu3 gaHHbIX cpencTBamu s3bika R : yueOHOe mocobue / XaneeBa
E.Il., Anp-Xananu M.A., JlrotukoBa M.H.. — Caparos: By3oBckoe oOpazoBanue, 2022. — 71
c. — ISBN 978-5-4487-0824-4. — Tekct : snexktponusiii // IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/119442.html

8.2. lomosiHuTEIbHAS JIUTEPATypa

1. Bacunwesa, D. K. Cratuctuka : y4eOHUK IJi1 CTYJI€HTOB BY30B, OOYYarOIIMXCS IO
CHenuanbHOCTAM 3KoHOMUKM W ympasienus (080100) / 3. K. Bacumsesa, B. C. JlsummH, —
Mocksa : KOHUTU-AAHA, 2012. — 398 c. — ISBN 978-5-238-01192-9. — TekcT : 351eKTpoH-

HBIM // DnekrtpoHHO-OmOmmoreuHas cucrtema I[PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/8581.html
2. 3yes C.B. Metoas! aHanu3a JaHHbBIX : yaeOHOoe mocooue / 3yeB C.B.. — Mockaa :

Aii ITm Ap Menua, 2023. — 132 ¢. — ISBN 978-5-4497-2107-5. — TekcT : AIEKTPOHHBIN //
IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/129059.html

3. MHWnpimes, A. M. O0uias Teopust cTaTucTuku : yaeOonuk / A. M. UnbimeB. — MockBa
: JOHUTU-JTAHA, 2012. — 536 ¢. — ISBN 978-5-238-01446-3. — TeKcT : 2MeKTPOHHBIH //
DNeKTPOHHO-ONOINOTeYHAs cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/10504.html

4. Mengenes I1.B., Matematnueckas 00paOoTka pe3yabTaToB UCCIIEAOBaHUS : ydeOHOe
nocooue / Mensenes [1.B. - Operbypr: OI'Y, 2017. - 99 c. - ISBN 978-5-7410-1772-2 - Tekcr :
ANEKTPOHHBIN // 9bC "KoHcynbTaHT cTyneHra" : [caiT]. - URL
-http://www.studentlibrary.ru/book/ISBN9785741017722.html

5. Hosuxoga, E. H. KomnsiorepHas o0paboTka pe3yabTaToB U3MEpeHuil : yuebHoe mo-
cobue / E. H. HoBuxkoga, O. JI. Cepernuk. — CtaBponoiib : CeBepo-KaBkasckuii ¢penepanbHbIit
yHuBepcuret, 2017. — 182 ¢. — ISBN 2227-8397. — Tekct : 31eKTpOHHBIN // DIEKTPOHHO-
6oubanoreunas cucrema IPR BOOKS : [caiir]. — URL.: http://www.iprbookshop.ru/75577.html

6. IlonkpatoBa, T. A. Cratuctuka. O61mast TeopHsi CTaTUCTUKHU : yueOHOoe nocodue / T.
A. TlonkpatoBa, O. C. Ky3nenona, O. B. CexnenoBa. — Kemeposo : KemepoBckuit TeXHOIOTH-
YeCKUH MHCTUTYT NMUIIEBON MpoMmbliieHHocty, 2011. — 143 ¢. — ISBN 978-5-89289-668-9. —
Tekct : anexTpoHHBIN // DnekTpoHHO-OubmMoTeunas cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/14390.html

7. Imaxkos, I1. C. MaTemaTuyeckas oOpaboTKa pe3yIbTaTOB U3MEPEHUN : yueOHOE TT0-
cobue / I1. C. lInakos, 1O. JI. FOnakoB. — KpacHosipck : Cubupckuii heaepanbHblii yHUBEPCH-
tet, 2014. — 410 c. — ISBN 978-5-7638-3077-4. — TekcT : 3JMeKTPOHHBIN // DICKTPOHHO-
oubmmoteunas cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/84372.html

8.3 UnTepHeT-pecypchl, He0OX0AUMbIE 1JIS OCBOCHHSI TUCIUIJIMHBI (MOIYJISA)
1. Dnexrponnas Oubmmoreuynas cucrema (OBC) OO0 «llomurexpecype» «KoHCyib-
TaHT CTyACHTa»: WWW.Studentlibrary.ru.



http://www.iprbookshop.ru/67607.html
https://proglib.io/p/data-science-with-r
http://statosphere.ru/books-arch/statistica-books/88-uch-met-pos.html
https://www.iprbookshop.ru/119442.html
http://www.iprbookshop.ru/8581.html
https://www.iprbookshop.ru/129059.html
http://www.iprbookshop.ru/10504.html
http://www.studentlibrary.ru/book/ISBN9785741017722.html
http://www.iprbookshop.ru/75577.html
http://www.iprbookshop.ru/14390.html
http://www.iprbookshop.ru/84372.html
http://www.studentlibrary.ru/

2. DnextpoHHO-OnOMMoTeuHas cucrema IPR BOOKS: http://www.iprbookshop.ru
3. Dnekrponnas oubmoreka AI'Y https://biblio.asu.edu.ru

9. MATEPUAJILHO-TEXHUYECKOE OBECIEYEHUE JUCHUILIMHBI
(MOJY.JI5T)

Jlnist mpoBeieHs MPAaKTUYECKUX 3aHATUH He0OX0IuM OfuH auctuieinsiit knace 1K, 00b-
€/IMHEHHBIX B JIOKAJIbHYIO BBIYHCIUTENIBHYIO CETh C JAOCTYIOM B MHTEPHET U O00OPYAOBaHHBIN
MYJbTUMEAUMHON yCTaHOBKOH (mpoekTopoMm). i MpoBeNeHUs JEKIMOHHBIX 3aHATHN — ayau-
TOpHs, 000pyIOBaHHAS MYJIbTUMEIUUHON YCTAHOBKOM.

JUig mpoBeieHUs 3aHATHI MO JUCLUINIMHE UMEIOTCS ayAUTOPUH JUIsl IPOBEACHUS JIEKIIH-
OHHBIX 3aHATHH, 000PyIOBaHHbIE MYJIbTUMEAUNHONW TEXHUKOH C BO3MOXKHOCTBIO MPE3EHTALUU
00yJaromux MaTepuanoB, pparMeHTOB (HUIBMOB; ayJUTOPUU AJII IPOBEICHUS CEMUHAPCKUX U
IPAaKTUYECKUX 3aHATHM, 000pynoBaHHbIE y4yeOHOM MeOesbl0 M CpeACTBaMHU HArJIsIHOrO Mpea-
CTaBJIeHHs y4eOHBIX MaTepHasioB; OMOIMOTEKA C MecTaMH, 00OPYAOBaHHBIMH KOMIIBIOTEPAMH,
MUMEIOUIUMU 10CTYN K ceTH VIHTepHeT.

Pabouas mporpamMMa AUCHUIUIMHBI (MOAYIIS) TIPU HEOOXOIMMOCTH MOKET OBITh aJlalTH-
poBaHa /151 00y4yeHHs (B TOM YHUCIIE C IPUMEHEHUEM JUCTAaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHO-
JIOTHIA) JIUI] C OrPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3[J0POBbS, MHBAJIHIOB. s 3TOrO Tpedyercs
3as1BJICHUE OOYUaIOIIMUXCsl, SIBISIOLUIMXCS JIMLAMU C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS,
MHBaJIMJAaMH, WJIM MX 3aKOHHBIX IMPEACTABUTENEH U PEKOMEHAALMU IICHUXO0JIOr0-MEIUKO-
nejaroruyeckoi kommccuu. s mHBaNIMIOB coiepxkaHue paboyel MmporpamMmbl JUCHUIUIMHBI
(MOIyJIs1) MOXKET ONPENENAThCS TaKXKE B COOTBETCTBUU C MHAMBHUIYaJIbHOM IporpaMMon peadu-
JUTAIMW UHBAKAA (TP HAJTUYHH ).


http://www.iprbookshop.ru/
https://biblio.asu.edu.ru/

