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

1.1. Heasimu ocBoeHusi JUCHUNIMHBI (MoayJasi) «OcHoBbl BigData u ananusa 1aHHBIX»
SBJISICTCSI M3YYCHHE OCHOBHBIX METOJIOB aHAJM3a JIaHHBIX C KMCIOJB30BAaHHUEM COBPEMEHHBIX
KOMIThIOTEPHBIX TEXHOJIOTHH B 3aja4ax MOMCcKa MHGopMaIuu, oOpaboTKH M aHaIM3a JaHHBIX, a
TakXe MPHOOpPETEeHNE HaBBIKOB HccienoBaTels aanubix (DataScientist).

1.2. 3agauyu ocBOeHMS TUCIUIIHHBI (MOIYJIsA):
- chopMHpOBaTH Y CTYJICHTOB MPEACTABICHUSI O MACCUBAX OOJILIINX JAHHBIX H OCHOBHBIX

METO/IaX aHajdu3a JIAHHBIX;
- HAYYUTh OCHOBHBIX IIPHEMaM MOJYyUYEHHUS IaHHbIX;
- HAYYUTh aJICKBATHOMY BBIOOPY METO/Ia aHAJIN3a P PELICHUH KOHKPETHBIX 33/1a4;
- copMUpPOBaTH YMEHHUS W HABBIKW HCIIOJIb30BAaHUS LU(PPOBBIX TEXHOJOTHH B mpodec-
CHUOHAJILHOM JESTEIILHOCTH.

2. MECTO JUCIUIIJIMHBI (MOAYJIs1) B CTPYKTYPE OIIOII

2.1. YyeOnas aucuuminHa (moayJsb) «OcHoBbl BigData 1 anann3a JaHHBIX» OTHOCHUTCS
K 4actd, popMHpyeMOH yyaCTHMKaMU OOpa30BaTENIbHBIX OTHOLIEHWH W OCBauMBaeTcs B 3 ce-
MecTpe.

2.2 J1ns1 u3ydeHUsl TAaHHOH Y4eOHOI MUCHUIUINHBI (MOIYJs) HEOOXOAUMBI CJIETYIO-
e 3HAHHUS, YMEHH S, HABbIKH, ()OpMHpPYyeMble MPeAeCTBYOIMMMU TUCHHILINHAM:

- Bricmiast maremaruka, Undpopmaruka.

3HaHus:

- 3HaTh PAa3JIMYHBIE METOJbl U METOAUKH IOIYYEHUS U NPOBEIACHUS aHAIM3a META/IaH-
HBIX.
Ymenus:
- YMETb UHTEPIPETUPOBAThH IOJYUYECHHBIE B XOJE aHAIU3a PE3yIbTaThl C TOYKHU 3PEHHUS
IIOATOTOBKH YIIPABJICHUYECKUX PELICHUMN.
HaBbixkn:
- BJIaJIETh OCHOBaMU pabOThI ¢ OONBIIMMH MaccuBaMu JaHHBIX (BigData).
2.3.ocaenywomue yyedHble TUCUUIIUHBI (MOAYJIH) ¥ (MJIU) NPAKTHKH, A8 KOTO-
PbIX HE00X0AMMBbI 3HAHHUS, YMEHHUS, HABBIKH, (hopMuUpyeMble JaHHON y4eOHOH AUCHUILIN-
HOM (MoayJiem):
- crieMajIbHbIe U TPOQEeCCUOHATIbHBIE TUCIUITIIMHBI,
- BBIITYCKHasI KBaJIM(UKAIIMOHHAas paboTa.

3. MIIIAHUPYEMBIE PE3YJIbTATbBI OBYYEHHWS NO JUCHUNTJIMHE (MOAYJIIO)

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

a) yausepcansHol (YK): VK-1.



Taoauna 1 — lekoMno3uuus pe3yjabTaToB 00y4eHM st

Kox 1 nanme-
HOBaHHE KOM-

Kon n sanmeno-
BaHUE MHJUKATOpa

[Inanupyemsble pe3ynbTaThl OOyUYeHHUs 10 JUCIUIUIMHE

JIOCTUKEHHUS KOM- 3HaTthb (1) YMmets (2) Bnanets (3)
MeTEHIIUU
MeTEeHIIUU
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- (dhopMupoBath HUSIMHU 0CO-
TUPOBAHHO (HOp- .
TUPOBAHHO HOp- CcOOCTBEHHOE CYX- OeHHOCTEH
MHUpYET COOCTBEH-
MHUpYET COOCTBEH- JICHUE U OIICHKY | CHCTEMHOTO H
HOE CYXJICHUE U
HOE CYXJICHUE U uHpOpMaIInHy, KPUTUYIECKOTO
OLIEHKY HH(pOpMa-
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 TPAMCHATH JTOTH= | - TIPHMCHCHHA
TIOHCK, KpUTH P ueckue GOpMBI U JIOTHYECKHE

YeCKUH aHaJIn3
M CHHTE3 HH-
¢dbopmanumy,
MPUMEHSTh CH-
CTEMHBIHN ITO-
XOJI TS perre-
HHS [TOCTaB-
JIEHHBIX 3a1a4

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

U 4y>KON MBICIIU-
TEIILHOM JIeaTelh-

HOCTHU

MBI ¥ IPOLIEYPHI,
CIoco0€H K pe-
(baekcuu 1o moBo-
Iy COOCTBEHHOH U
Yy>KON MBICIIU-
TEIbHOU JIeSITENb-
HOCTH

IIPOLEAYPBI, CIIO-
coOeH K peduiek-
CHUU TI0 IOBOZY
COOCTBEHHOM U
Yy>KON MBICIIU-
TEIbHOM JIeATEIb-
HOCTH

dbopMBI U TIpO-

[EAYpHI, CIIO-
co0eH K pe-
draexcuu o
MOBOJTY CO0-
CTBEHHOM U
Yy>KOU MBIC-
JIUTEIIbHOU

JESITEIbHOCTH

VYK-1.3. Ananusu-
pYyeT HCTOYHUKHU
UHpOpMaIINH C
IENTBIO BBISIBIICHUS
UX MPOTUBOPEYHIt
¥ TIOMCKA JIOCTO-
BEPHBIX CYXJIECHUI

VYK-1.3.1 3naer
OCHOBHBIE HCTOY-
HUKH HH(pOpMaLun
C LENBIO BbIsBIIE-
HHS UX TPOTHBO-
peuYuid U MOUCKa
JIOCTOBEPHBIX
CYXKJIEHUN

YK-1.3.2 YMmeer
aHAITM3UPOBATh
WCTOYHUKHU WH-
(dhopmarnuu c 1e-
JIBI0 BBISIBJIICHUS
WX MPOTUBOPEUUI
Y TIOWCKA JTIOCTO-
BEPHBIX CYXKICHUHN

YK-1.3.3
Bnaneer
HaBbIKaMU
aHaJIn3a uc-
TOYHUKOB UH-
dbopmanuu ¢
LIETIBIO BBISAB-
JIEHUS UX Ipo-
TUBOPEYUI 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 OTIEeNbHBIX BUIOB y4eOHOW pabOThl CTYIEHTOB OYHOM (POpMBI 00yUEHHS

npuBeeHa B Taosme 2.1.

Tabuauna 2.1. Tpy1oeMKoCTh 0T/AeJbHbIX BUI0OB Y4eOHOH padoThl 10 popmam o0ydeHus

Bup yuebHoit n BHeyueOHOM pabOTHI JUISL OUHOMN JUI OYHO- JUISL 3a04HOM
¢hopmer 00y- 3a04HOI Qpopmbl | (popmbl 00Y-
YeHUs o0y4eHus YCHUS
O0beM TUCHUIUIMHBI B 3a4ETHBIX €MHULIAX 5 HE MPeycMOT- 5
PEHO
OO0beM IUCHUIUIMHBI B aKaJeMUYIECKUX Jacax 72 HE MpeycMOT- 72
peHo
KonrakTHast paboTa oOyuaromuxcs ¢ mpernojaBareiemM 36 HE MpeycMOT- 6
(Bcero), B ToM umcie (Jac.): peHo
- 3aHATHA JIEKLIMOHHOTO THUIIA, B TOM YHUCIIE! HE MpeycMOT-
- IpaKTU4ecKas MOATOTOBKa (eciu peHo
MPEeIyCMOTpPEHA) HE TIPEeIyCMOT-
PEHO
- 3aHATHS CEMHUHAPCKOIO THIIA (CEMHHApBI, MPaKTHYE- HE IPeyCMOT-
CKHe, 1a00paToOpHbIE), B TOM YHCIIE: 36 peHO 6
- IpaKTHYecKas OJArOTOBKa (eciu HE IPe/LyCMOT-
MIPeTyCMOTPEHA) DEHO
- KOHCYJbTanus (TIpeadK3aMeHamOHHAs ) HE TIPeIyCMOT-
PEHO
- IPOMEIKYTOYHAad aTTeCTaluA 10 JUCHUILIINHE HE IpCAYyCMOT-
peHo
CamocTosTenpHas padora o0yyarommxcs (4dac.) 36 HE TIPeIyCMOT- 66
PEHO
®dopma IpOMEKYTOUHOW aTTECTallui 00yUYaIOIIErocs 3auer — 3 ce- 3auer — 3 ce-
(3auet/sK3aMeH), cemecTp (bl) MeCTp MeCTp

CO,I[Cp)KaHI/Ie AUCHUIINIMHBI, CTPYKTYPUPOBAHHOC 110 TECMaM (pa3z[eJ1aM) C YKa3aHHuEM OT-
BCACHHOI'O Ha HUX KOJIMYCCTBA aKaACMHYCCKHX 4aCOB W BUJIO0B y‘~IC6HI>IX 3aHSATHH M CAMOCTOS-

TEJIbHOM padoThI MpeCTaBIeHBI B Ta0uIE 2.2.

Tab6auna 2.2. CTpykTypa M coaepkaHue JMCHHUIIMHBI (MOLYJ151)

07151 O4UHOU hopmbl 0OYyUeHun

KonrtaktHas paboTa, Jac. ®dopmMma TeKy-
bt 3 JIp IIEr0 KOH-
3 TPOJIs yCleBa-
2 eMOCTH,
CP, s
Paznen, TeMa AUCUIUTUIMHBI (MOTYJIs) KP/ o ¢dbopma mpo-
gac. | = .
B T.4. B T.4. BT.Y. | KII ) MEKYTOYHOH
JI 113 JIP =
1T TIIT TIIT = aTTecTalun
[no cemecm-
pamj
Cemectp 3.
Beenenue B BigData u ananus 4 4 8
JIaHHBIX: OCHOBHEBIE TTOHATHS, 00- N
YcTHbBIN
JIACTU IPUMEHEHHUsI, COBPEMEH-
N orpoc.
HBIX TEXHOJIOTHI 00pabOTKH U
aHaJIn3a OOJIBINNX JAHHBIX.
4 4 8 VcTHbBIN
bonwsmme nannaepie. Opraau3anus OIDOC
cOopa U XpaHeHHsI OOIBIINX poc.
IIpakTuue-
Ha0OPOB JIAHHBIX.
CKOE€ 3aJ1a-




KonrakTHas pabora, yac.

dopma TeKy-

b 13 JIP mIero KOH-
a TPOJIs yCIeBa-
2 €MOCTH,
CP, S
Paznen, Tema qucuminHbL (MOIYIIN) KP/ qac ° ¢opma mpo-
B T.4. 3 BTH. | ;p | BT.H. KIT ) é MEKYyTOUHOH
111 TII1 TII1 = aTTeCTAllNU
[no cemecm-
pam]
HUE.
i Ycrabli
OCHOBBI MaTeMaTHIECKOH CTAaTH- 10 10 | 20 R
cruku. IBM SPSS Statistics. poc.
N IIpakTuue-
Hancrpotika Excel «IlakeT ana-
CKOe 3371a-
JI3a».
HUE.
10 10 | 20 VCTHbIH
IIpenBaputenbHbIil U pa3Benoy- OIIpoC.
HBIH aHanu3 JaHHBIX B R i Py- [IpakTuue-
thon. CKOE 3a/1a-
HUE.
YcrHblid
Buzyanuzanus JaHHBIX U pe3yib- 8 8 16 RS
TaTOB aHAIN3a. BEIBOMBI U peKO- poc.
IIpaktuue-
MEH/IAITUHU TI0 OpPTraHU3aIIH
N CKO€ 33/1a-
JabHEHTIIe padoTEHI.
HUE.
KoHTpoJ1b IpOMEKYTOYHOM
aTTrecTaluu
HUTOI'O 3a cemectp: \ \ 36 \ \ \ 36 \ 72 3aver
0115 3a04HOU hopmbl 00yuenus
KonraktHas paboTa, Jac. ®dopmMma TeKy-
I 3 JIP mero KoOH-
g TPOJIsL yCIIEBa-
2 eMOCTH,
CP, T
Paznen, Tema TUCIUIUIMHBI (MOZYIIS) KP/ ac ° ¢dopma npo-
B T.4. 3 B T.4. JIP BT4. | KII ’ E;: MEKYTOUHOMH
[ 11 11 ~ aTTecTaluuu
[no cemecm-
pam]
Cemectp 3.
Beenenue 8 BigData u ananus 1 7 8
JTAHHBIX: OCHOBHBIC MTOHSTHS, 00- .
YcrHblit
JIACTU IPUMEHEHMUS], COBPEMEH-
N ompoc.
HBIX TEXHOJIOTHI 00pabOTKH U
aHanm3a OOJBIUX JIAHHBIX.
1 7 8 VerHbli
bonpme nanneie. Opranuzanus onpoc.
cOopa 1 XpaHeHHsI OOTBIINX IIpaktuue-
HabOpOB JAHHBIX. CKOE€ 3a11a-
HUE.
i 1 19 | 20 VCTHbIH
OCHOBBI MATEMATHIECKON CTaTH- OHDOC
cuku. IBM SPSS Statistics. poc.
. IIpakTuue-
Hancrpoiika Excel «Ilaker ana-
CKOE€ 3aj1a-
TU3a».
HUE.
IIpenBaputenbHBIN U pa3Beoy- 1 19 20 YcTHEIN
HBII aHaJNM3 TaHHbBIX B R win Py- ompoc.




KonTakTHas pabora, uac. ®dopma Teky-
bt 3 JIP LIEro KOH-
a TPOJIs yCIeBa-
2 €MOCTH,
CP, S
Paznen, Tema qucuminHbL (MOIYIIN) KP/ ° ¢opma po-
gac. | = .
i B T.4. 3 B T.4. JIP B T.4. KI1 g MEXYTOYHOU
111 TII1 TII1 = aTTeCTAllNU
[no cemecm-
pam/
thon. [IpakTuue-
CKO€ 3aja-
HHE.
VYcTHbIi
Buzyanuszanus JaHHBIX U pe3yib- 2 14 1 16 RS
TaToOB aHaiu3a. BeIBOMIBI U PEKO- poc.
IIpakTuue-
MEHJAIUU 10 OpraHu3anuu
NI CKOE€ 3a1a-
JanpHenel paboThl.
HHE.
KoHTpoJb npoMe:KyTOYHOM
arrecraunuu
HUTOI'O 3a cemectp: | | 6 | | | | | 66 | 72 3auer

Tadauuna 3 — MaTpuna cooTHeCeHHsl pa3JeioB, TeM Y4eOHOH JMCHHMIIMHBI (MoayJisi) udop-

MHUDPYEMBIX KOMIIeTeHI Uil

Paszen, Tema Kon-Bo Kox komneren- |  O6mee Koau4ecTBO KOM-
JHCITUTHHBI (MO/YJIA) 4acoB oun MEeTEeHINN
VK-1

Beenenne B BigData n ananus maHHBIX:
OCHOBHBIC TIOHATHUS, 00JaCTH MpPUMEHE- 8 + 1
HUS, COBPEMEHHBIX TEXHOJOTUH 00pa-
OOTKH M aHaIM3a OOJIBIINX JaHHBIX.
bonpmme mannapie. Opranusaiys coopa u 8 + 1
XpaHeHus 0opIINX Ha0OPOB TaHHBIX.
OCHOBBI MAaTEMATHYECKOW CTATUCTHKHU.
IBM SPSS Statistics. Haxctpoiika Excel 20 + 1
«ITakeT anamm3a.
IIpenBapuTeNbHbI U pa3BEelOYHBINA aHa- 20 + 1
13 JaHHEIX B Rumu Python.
Busyanuzamnus IaHHBIX W Pe3yJIbTaTOB
aHanu3a. BpIBOABI M PEKOMEHJALMU 10 16 + 1
OpraHM3aliy JajibHeHIeH padoThl.

UTOI'o 72 1

Kpartkoe coaep:xaHue Kax10i TeMbl JMCUHILIHHBI (MO1YJIs1)

Tema 1. BBenenue B BigData n aHain3 JaHHBIX: OCHOBHbIE MOHATHSA, 00J1aCTH NPH-
MEHEHHsI COBPEMEHHBbIX TEXHOJIOIHil 00padoTKH M aHaJIM3a 00JIbIINX JaHHBIX

[Ipenmer u 3amaun kypca. TepMUHOIOTHS, UCTOPUS MOSIBICHUS. T€XHUYECKUE CIOKHOCTH
pabotel ¢ Oonbimmu nanabIME(BigData). bonbiivie nanHble B HHGOPMAIIMOHHBIX TEXHOJIOTHSX:
COBOKYITHOCTh IOJX0J/I0B, MHCTPYMEHTOB M METO/I0B 00pabOTKH CTPYKTYpUPOBAaHHBIX U He-
CTPYKTYPHUPOBAHHBIX JIaHHBIX OIPOMHBIX O0OBEMOB M 3HAUYUTEIILHOTO MHOT000pa3ust Ui IMOJTy-
YEHHs] BOCIIPUHUMAEMBbIX YEJIOBEKOM pe3yibTaToB. JlaHHbIE U METaJaHHBbIE.




Tema 2. boabmme nannbie. Opranusanusi coopa u xpaHeHusi 00/1bIIKUX HA0OPOB JaH-
HBIX.

Co6op, xpanenue, 00paboTKa, N3BIICUCHNUE U aHAIIN3 OOJIBIINX MOTOKOB JaHHBIX. OCHOBHBIC
XapaKTEepPUCTUKH M TUIBI OOJbIIMX JaHHBIX. POPMBI MPEACTaBICHUS ITAHHBIX, TUIIBI M BHJIbI
nanHbIX. [IpencraBienus HAOOPOB JAHHBIX.

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

OCHOBHBIEC aHATUTUYECKHUE METOIbI 00paboTKu nanHbIX. [Iporece ananmuza. OOmas cxema
ananu3a. [IporpaMmMHoe oOecrnieueHre B 00JIacTH aHamu3a AaHHBIX. CTaTUCTHYECKUN MOIXOJ K
aHaM3y JaHHBIX. TodYeuHOe W MHTEPBAIBHOE OICHMBaHHUE. BuisBieHue B3ammocBsseil. Koppe-
JALMOHHBIN aHanu3. Perpeccust.

Tema 4.IlpeaBapureabHblii (pa3Be04YHbIil) aHAIN3 1aHHBIX B R wiaun Python.

[ToaroToBka maHHBIX K aHanu3y. Paborta ¢ BeIOpocaMu M MPONMYHICHHBIMHA 3HAYECHUSMHU.
[IpenBaputensHoe uccienoBanue Dataset: ornpeneneHne €ro OCHOBHBIX XapaKTEPHUCTUK, B3aH-
MOCBsI3el Mex 1y npu3Hakamu. O6padoTKa MPOMyCKOB.

Tema 5.Busyanuzanusi JaHHBIX U Pe3yJIbTATOB AHAIU3A.
Baxuoctb Buzyanuzanuu JaHHbIX. OCHOBHBIE MPUHLMIIBI BU3yanu3auu. CrocoObl BU3Y-
anusanuu JaHHbIX. [Ipe3eHTanus pe3yabTaToB.

5. METOAUYECKHUE YKA3AHMUA 110 ITPEIIOJABAHHIO
N OCBOEHUIO JIUCHUIIJIMHBI (MOY JIA)

5.1. Yka3anus Ajs npenojaBare/ieil M0 OPraHu3anuy U NPOBeJeHHI0 Y4eOHbIX 3a-
HATHI 10 JUCHHUIIMHE (MOAYJII0)

[Ipu moATrOTOBKE K 3aHSATHUIO MPENoJiaBaTelb JOMKEH o0paTuTh 0cO00€ BHUMAaHHE Ha
1[eJIeBble YCTAaHOBKH CTYyJIeHTaM, y4eOHbIE U BOCMUTATEIbHBIC 1IeNnu 3aHsATUsA. [IpenonaBarens
JIOJKEH 0053aTelIbHO 03HAKOMUTBCS C PEKOMEHI0BAHHOM /711 00y4aeMbIX JIUTEpaTypoH, Tia-
TEJIbHO U3YUYUTh MPUMEHSEMbIE HATJISIHbIE TTOCOOUSI.

[Inan npoBeneHUs 3aHATUN JOJKEH BKJIIOYATh: Y4eOHbIE BOMPOCH! P TPaJAUIIMOHHBIX
METO/axX O0y4YeHHs; BOIPOCH MPOOIEMHOT0 XapakTepa U MpoOJIeMHbIe CUTYalluu, €CIu TpH-
MCHJSECTCA HpO6J’I€MHI>H\/'I MCTOJ M3JI0KCHHA, IMYTCBOJAUTCIIb NPEABABICHUA WIIFOCTPATHUBHOI'O
MaTepHaa; [UTaThl, IPUMEPHI, ONpeaeneHus, GOPMYIHUPOBKH; APYTHe IEMEHTHI MO KEeTaHUI0
MpernoaBaTess.

B mporiecce 00y4ueHus: CTyI€HTOB MpelycMaTpPUBAETCs TPUMEHEHHE UHTEPAKTUBHBIX H
UHBIX ()OPM MHHOBAIIMOHHBIX YUEOHBIX 3aHATHUN, pPa3BUBAIOLIUX Y 00y4arONIMXCsl HABBIKU KO-
MaHJHOHW paOOThl, MEXKITMYHOCTHOM KOMMYHHKAIIUU, TPUHATHUS PEIICHUI, TUIEPCKUE KauyecTBa
(BKJIIOUasi MPOBEICHUE WHTEPAKTUBHBIX JIEKIMH, IPYNIOBBIX JUCKYCCUM, POJIEBBIX UIp, Tpe-
HUHTOB, aHANIU3 CUTyallUii U MMHUTAIIMOHHBIX MOJIENEH, MpenoiaBaHue TUCHUIIIUH B Gopme
KypCOB, COCTaBJICHHBIX Ha OCHOBE PE3yJbTAaTOB HAYYHBIX HCCIICIOBAHUM, MPOBOJUMBIX YHU-
BEPCUTETOM, B TOM YHUCJE C YUeTOM MOTpeOHOCTel paboTonareneil). Peanusamus KoMmeTeHT-
HOCTHOTO TOJIX0Jla MpeayCMaTpUBaeT MIMPOKOE HCIOIb30BaHWE B y4eOHOM IpOIlecCe aKTHB-
HBIX U UHTEPAKTUBHBIX ()OPM MpPOBEIEHUS 3aHATUN (KOMIBIOTEPHBIX CUMYJISIUN, JETOBBIX U
POJIEBBIX UTP, Pa300p KOHKPETHBIX CUTYallUi, JUCKYCCHUH) B COUETAaHUU C BHEAYAUTOPHOU pa-
00TO¥i ¢ 11eNbI0 (OPMHUPOBAHUS U PA3BUTHS MPO(HEeCcCHOHATBHBIX HABBIKOB O0YYAIOIIMXCS.



5.2. Yka3zaHus 1Jis1 00y4arommxcs M0 OCBOCHUIO M CUMILTHHBI (MOYJIIO)

OCHOBY TEOpPETHUYECKOTO O0yUeHUS! CTYACHTOB COCTaBISIOT CUCTEMATU3UPOBAHHBIE 3HA-
HUS CTyJIEHTaM O HamboJiee CIOKHBIX M aKTyaJbHBIX MpobieMax M3ydaeMoil nuciurinabl. Ha
3aHATUAX 0C000€ BHUMAHUE YAESETCS HE TOJIBKO YCBOGHHUIO CTYACHTAMHU M3y4aeMbIX Mpodiiem,
HO U CTUMYJMPOBAHUIO UX aKTUBHOM IO3HABATEJILHOMN JEATENIHOCTH, TBOPUECKOIO MBIIIIEHUS,
Pa3BUTHIO HAYYHOTO MPOPECCHOHATBHO-3HAYUMBIX CBOWCTB U Ka4eCTB.

OcymecTBisas yuyeOHbIe ASUCTBUS HA 3aHATHUAX, CTYACHTHI JIOJKHBI BHUMATEIbHO BOC-
MPUHUMATH JEUCTBUA MPENoIaBaTesl, 3allOMUHATh CKIIaJbIBAOLIUECS 00pa3bl, MBICIUTh, JOOU-
BaTbCsl NOHMMAHUS H3Y4aeMOI0 IpeaMeTa, NPUMEHEHMs] 3HAHUM Ha NpakTHKE, NPU PELIEHUU
yuebHo-mipodeccnoHanbHbIX 3a1a4. CTyIeHThl TOJDKHBI aKKypaTHO BECTH KOHCIEKT. B ciyuae
HEJOIIOHMMAHHUS KaKOM-TM00 YacTH MpeaAMeTa CIeayeT 3a4aTh BOIIPOC B YCTAaHOBJIEHHOM IOPSII-
Ke npenojiaBatento. B mpouecce paboTbl HEOOXOIUMO TaK K€ BBIIIOJIHATH B KOHCIIEKTaX MOJAEIU
M3Yy4aeMoro npeamera (PUCYHKH, CXEMbI, YEPTEXKU U T.J.), KOTOPbIE MCIOJB3YET MpEnoiaBa-
Teb.

PaboTy Haj KOHCHEKTOM CIIeAyeT HaYMHATH C €ro JOpabOTKH, JKENAaTeNbHO B TOT JKE
JIeHb, TI0OKa MaTepual ellle JIETKO BOCIPOU3BOAUM B mamsTH (uepe3 10 yacoB mocie JEKIUU B
namsaTu ocraercs He 6onee 30-40 % marepuana). 3anucu JOJKHBI ObITh HAIJISIAHBIMU, IS YETO
cleyeT MPUMEHSTh pa3iINdHbIe CrOocOOBl BhieneHuil. B xone nopaboTku KOHCHEeKTa yriayos-
I0TCS, PaCIIUPSIIOTCS U 3aKPEIUISIFOTCS 3HAHUA, a TAK)XKE JOIOJHAETCS, UCIIPABIISETCS U COBEp-
[IEHCTBYETCS] KOHCIIEKT.

HenpemeHHbIM ycliOBHEM TIIyOOKOrO0 yCBOEHHUSI Y4eOHOIro Marepualia sBISeTCsl 3HaHHE
OCHOB, Ha KOTOPBIX CTPOUTCS U3NokeHue mMaTepuana. OObIYHO MpernoiaBaTeib HalOMUHAET, Ka-
KON paHee U3y4yeHHbI MaTepuall U B KaKOW CTereHu TpeOyeTcs MOArOTOBUTH K OYEpEAHOMY 3a-
Hatuio. OOpallieHne K paHee U3Y4YeHHOMY MaTepHally He TOJIbKO MOMOraeT BOCCTAHOBUTH B Ma-
MSITU W3BECTHBIE IIOJIOKEHUS, BBIBOJBI, HO U IPUBOJUT pPa3pO3HEHHBIE 3HAHUS B CUCTEMY,
yrayOIsieT U paciupsieT ux.

[Ipu pabote ¢ OCHOBHOW M JOTOJHUTEIBHON JUTEPATYPOU MPUIEPKUBATHCS TaKOM IO-
cienoBatenbHOCTH. CHavana Mpo4YMTaTh BECh 3a/laHHBIA TeKCT B ObicTpoM Temie. Llens Takoro
YTEHUs 3aKII0YAETCS B TOM, YTOOBI CO3/aTh OOIee MpeJACTaBICHHE 00 N3y4yaeMOM MaTepHuae,
HOHATH OOIIMI CMBICT MPOYUTAHHOTO. 3aTEM MPOYUTATh BTOPUYHO, OoJiee MEAJICHHO, YTOOBI B
XO0JI€ YTE€HHUS MOHATh U 3aTIOMHUTBH CMBICIT KaXA0M (hpa3bl, KaK0T0 MOJI0KEHHS U BOIpoca B I1e-
JIOM.

[lonroroBka noknanoB, BBICTYIJIEHUH U pedeparoB. Pedepar mpencraBiseT NUCbMEH-
HBI MaTepuall Mo ONpeleNéHHON TeMe, B KOTOpoM coOpaHa MH(OpMAIMs U3 OJHOTO MM He-
CKOJIbKMX MCTOYHUKOB. B HeM B 0000111€eHHOM BHJI€ MPEICTaBIsETCSl MaTeprall Ha OINpeseeH-
HYIO TEMY, BKJIIOUYAIOMIMKA 0030p COOTBETCTBYIOIIUX JUTEPATYPHBIX U APYTHMX UCTOYHUKOB. Pe-
(depaTbl MOTYT SIBISATHCS U3JI0KEHUEM COJIEP)KaHUS KaKON-1100 HaydyHOU paboThl, CTaThU U T.II.
Jloknan mpencTaBiseT MyOJnu4HOe, pa3BEpHyTOe cooluieHne (MHGOpMUpOBaHHUE) MO OMpese-
JEHHOMY BONPOCY MJIM KOMILJIEKCY BOIPOCOB, OCHOBAHHOE Ha MPHUBJICYEHUH JOKYMEHTAJIbHBIX
JAaHHBIX, PE3YJIBTATOB UCCIIEN0BAHUS, AHATIN3A AESITEIBHOCTH U T.1I.

[Ipu moaroToBKE K AOKJIAAy HAa CEMUHApE M0 TEME, YKa3aHHOM MperoaaBaTeieM, CTyIeHT
JIOJKEH 03HAKOMUTBCSI HE TOJIBKO C OCHOBHOM, HO M JOIIOJHUTEIBHOM JIUTEPATYpOH, a TaKXKe C
NOCIEAHUMH TyONUKaIUsIMHU 1o 3TOM TeMaTuke B ceTu MHTepHer. HeoOxonuMo moAroToBUTh
TEKCT JO0KJIaJa U WUIFOCTPATUBHBIN MaTepuai B BUJE Npe3eHTanuu. Jlokiaa JoKEeH BKIIIOYATh
BBEJICHHE, OCHOBHYIO YacTh W 3akioueHure. Ha goxman orBoautcs 20-25 MUHYT yueOHOTO Bpe-
MeHH. OH JOJDKeH ObITh Hay4YHBIM, KOHKPETHBIM, ONpPEIeNEeHHBIM, INTyOOKO PacKphIBaTh MPO-
onemy u mytu ee pemieHus. Oco0eHHO cleayeT oOpaTUTh BHUMaHHE Ha 0e3yCIOBHYIO 00s3a-
TEJIBHOCTD PELIEHUS OMAIlIHUX 33/1a4, YKa3aHHbIX [IPENOJaBaTEIeEM K CEMUHAPY.



Tadauna 4 — Conep:xkaHue caMOCTOATEIbHOH PadoThI 00yUaKOIIUXCS

Homep pa3- | Temvi/6onpocel, suinocumvle Ha camocmoamenvhoe | Kon-6o Dopmbi
oena (memot) usyuenue uacoe padomol

1 ITonck MaHHBIX 110 33JaHUIO MPENOoAaBaTeNsd 4 IIpoekTHOE
3a/laHue.

2 COop u mpeacTaBiIeHUe HAWICHHBIX JAaHHBIX B BHJE 4 IIpoekTHOE
Dataframe 3aJIaHUE.

3 Pa3Benounblil aHaIU3 MOYYEHHBIX JaHHBIX 10 IIpoekTHOE
3a/laHue.

4 YcraHOBIEHHE B3aUMO3aBUCUMOCTEN U BBIBOJIBI 10 IIpoekTHOE
3a/laHue.

5 Busyanmsanus pe3ynbTaToB 8 IIpoekTHOE
3a/laHue.

5.3. Buabl U ¢popmMbl NMCbMEHHBIX pPadoT, NpeyCMOTPEHHBIX NPH OCBOEHHH JWCLH-
IVIMHBI, BBINOJIHsIEMbIe 00y4Yal0IHMHUCS CAMOCTOSATEIbHO.

Kpurtepun oueHnBanus KoMneTeHIuil (Pe3yJbTaTOB)

- TPaBUIBLHOE M3JIOKEHUSA JT0KJIa/1a (aKTyalbHOCTb, LI€Tb U 33J]a41, COJIep>KaHue, BHIBOIBI,
PEKOMEH/IAlNN) U COCTaBJICHHUE Tpe3eHTAnnU (0POPMIICHHE CIIaiiI0B, MHPOPMAIITMOHHOE COJIep-
JKaHUe, CIIMCOK UICTOYHUKOB Hay4HOH JIUTEPATyphI);

- YPOBEHb PACKPBITUA TEMBI;

- TEMaTUYECKOE COOTBETCTBUE COACPKAHMS JIOKJIa/1a U MPE3CHTALINN;

- KOJIMYECTBO UCIIOJIB30BAHHBIX HCTOYHUKOB Haquoﬁ JIATCPATYPhI;

- YPOBEHb BIIAJICHUSI MaTEPHAIOM U TEPMHUHOJIOTHEH MO TUCIUIUIMHE B XO€ 3alUThI Kyp-
COBOM paboOTHI.

6. OBPABOBATEJIBHBIE I TH®OPMAIIMOHHBIE TEXHOJIOT U
6.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

CrpykTypa ocBoeHus aucuuiumibel «OcHOBEI BigData u ananu3 gaHHBIX» MpexycMaTpu-
BAeT UCIOJIb30BAHUE CIEAYIOIINUX 00pa30BaTeIbHBIX TEXHOJIOTHIA 1O BUAAM y4eOHBIX paboT:

[IpakTUyeckue 3aHATHS C UCTIOIH30BAHUEM MYJIBTUMEIUHHOTO 000PYIOBaHHS | CIICI[HA-
JU3UPOBAHHOTO NPOIPAMMHOI0 0O€CIIeYeHus.

Bxumouenue OecrutatHoro onnaiiH kypca «BigData u DataScience: HauHu norpyskeHue ¢
HyIIsD» Ha 00pa3oBarenbHOI mardopme: Stepik- https://stepik.org/course/101687/promo.

Bxurouenune 6ecriiaTHOro oHilaiH Kypca «AHainuTika B SPSS: oT HoBHYKa 10 yBepeHHO-
ro OM3HEC-TI0Ib30BATEIIS» Ha o0pa3zoBaTenbHON miargopme: Stepik-
https://stepik.org/course/153842/promo.

JlvcTaHIIMOHHBIE (POPMBI BBHITIOJTHEHUS 331aHUH.

Ilpakmuueckue 3anamusn. OCHOBHOW (OPMOMN SBJISIETCS BBITIOJHEHUE MPAKTHYCCKUX
paboT, 3HAKOMCTBO CO CIELUAIN3UPOBAHHBIMU NPHEMaMHU U MPOrpaMMaMH pabOoThl C JTaHHBIMU
B MHTepHeTe, B mporpammax MS Excel u IBM SPSS Statistics u si3pikamu nporpammupoBanus R
u Python.

AXTUBHBIC U HHTEPAKTUBHBIC ()OPMBI O0YyUEHHSI BKITFOUAIOT: COOECEOBAHKE IO TIOUCKY U
cbopy TpeOyeMbIX AaHHBIX, AITOPUTMY OOpaOOTKM, aHANIM3Y, OOCYKAEHUS pe3yabTaToB oOpa-
60TkH uH(poOpManuu (paboTa B KOMaHIE U METOJ] MPOCKTOB). AHanu3, 0000IIIEHHEe MAaTEPUAIIOB
10 33JJaHUSAM, a TaKXkKe IPOCMOTP U 0000IIEHHE MAaTepHaIOB MTPE3EHTAIUH.

Ha 3aHaTHsAX uCnons3yroTcs:

1) yueOHO-HarIs,iHbIE MaTepHaibl: (POTO-CIai bl (OPMYIIbI, BHIOOPKH;



https://stepik.org/course/101687/promo
https://stepik.org/course/153842/promo

2) crieruaIn3upOBaHHbIC MPOTrPAMMHbBIE TPOYKTHI.

Komnbromepnoie cumynayuu B Hopme pemieHUs 3a/1a4 OICHKHA COOTBETCTBHSI MOJTYUCH-
HBIX PE3YJIbTATOB THUIOTE3¢ HOPMAIBHOTO PACHPECIICHUS, XapaKTEPUCTUKH BapuaOeITbHOCTH
BBIOOPOK, ITPOBEPKHU THITOTE3 PACIIPEICICHHS M OLICHKHU CBSI3U MEXK]Ty PU3HAKAMH.

Jluckyccuu 0 NOCTOMHCTBAX M HEIOCTaTKaX MPUMEHEHUS MapaMeTPUYECKUX M Hemapa-
METPHUYECKUX CIOCOO0B 00paOOTKH MOJYYCHHBIX PE3yJIbTaTOB, BHIOOPAX OCHOBHBIX (DaKTOPOB,
BIIUSIONINX HA PACHpPE/ICIICHNE MOJYICHHBIX Pe3yJIbTaTOB MPH UCTIOIb30BAHUH JUCIIEPCHOHHOTO
aHajan3a 00pabOTKH JaHHBIX.

Tabauma 5 — O0pa3oBaTe/ibHble TEXHOJOTHH, UCIIOJIb3yeMble MPH Peajn3alui Y4eOHbIX
3aHATHI

Pa3nen, rema ®opma y4eOHOT0 3aHATHUS
JTUCIHUIUIAHBI (MOJTYJIS) Jlexums [TpakTdeckoe 3aHs- Jlaboparopnas
THE, CEMUHAP pabora
Beexenue B BigData n ananus He npedycmompe- | Bvinonnenue npaxmu- | He npedycmom-
JIAHHBIX: OCHOBHBIE TIOHSTHS, HO yeckux 3a0anui. Mu- peHo
001acTH IPUMEHEHHs, COBpE- HU-NPOEeKm UHOUBUO)-
MEHHBIX TEXHOJIOTHM O6pa60TKH anvuvii. 1 pynnoesas
¥ aHaKM3a OOJBIINX TaHHBIX. paboma
Bonbiive naunbie. Opranusauust | He npedycmompe- | Munu-npoexm unou- | He npedycmom-
c6opa " XpaHCHUSA OOJIBIINX HO 6M0ya/lebl12. peHo
HaOOpOB JAHHBIX.
OcHOBbI MaTeMaTH4ecKkoii cra- | He npedycmompe- | Yemmuwiii onpoc. Mu- | He npedycmom-
tuctuku. IBM SPSS Statistics. HO HU-NPOEKMm. prnno- PeHo
Hancrpoiika Excel «[laker aHa- eas pa60ma
nu3ay.
. He npedycmompe- | Yemmuwiti onpoc. Mu- | He npedycmom-
[IpenBapuTeNbHBIN U Pa3BEN0Y- ] UGUOV- oo
HBII aHaNU3 JaHHBIX B Runn Ho Humnp Oef 7 UROUSUCY P
Python. anvuwli. I pynnosas
paboma
Busyanusanus JaHHBIX U pe- He npedycmompe- Yemuwwi onpoc. Mu- He npedycmom-
3yJIbTAaTOB aHan3a. BeIBOBI 1 HO HU-NPOEeKm UHOUBUOY- peHo
PEKOMEHIAIMH TI0 OPraHU3aIHH anvuwli. I pynnosas
JAbHENIIe paboTh. paboma

6.2. UndopmanmoHHble TEXHOJIOTHH

— Hcnonp3zoBanue MHGPOPMALMOHHOTO pecypca MpenojaBareis (pacchlika 3aJaHuil,
NPEJIOCTABIICHUE BHIMOJIHEHHBIX PadOT, OTBETHI Ha BOIIPOCHI, O3HAKOMJICHHE yUaIlUXCs C OICH-
KaMHu);

— Bxmouenue G6ecrutatHoro onnaiiH kypca «BigData u Data Science: HauHu morpyxe-
HHE C HyJIsI» Ha oOpa3oBatensHOH miatdopme: Stepik - https://stepik.org/course/101687/promo;

— -OTKpBITHIC BUJICOJICKIINN y4eOHBIX KypCOB MI'Y https://teach-
in.ru/course/probability-theory-and-mathematical-statistics-for-geologists

— Hcrnonp30BaHHE TEMAaTUYECKUX CAHTOB MO CTATUCTHKE W aHAJIM3y JaHHBIX, S3BIKY
IpPOTpaMMHUPOBAHUS R: https://r-analytics.blogspot.com
http://window.edu.ru/catalog/resources/uchebnik-statistika, https:/rstudio- pubs-
static.s3.amazonaws.com ,

— Hcnons3oBanue odpaszoBarenpHoro noprana AI'Y http://learn.asu.edu.ru/

— DnekTpoHHass OMONIMOTEKa «ACTpaXaHCKUH TOCYNapCTBEHHBIH YHHBEPCHUTET» COO-
cTBeHHOW reHepanuu Ha miaatpopme OBC «OnexTponHbt Ynrtanbubli 3a1 — bubdmuoTex».
https://biblio.asu.edu.ru. Yuernas 3anuck oopazoBaTenbHOro nopraina AI'Y



https://stepik.org/course/101687/promo
https://teach-in.ru/course/probability-theory-and-mathematical-statistics-for-geologists
https://teach-in.ru/course/probability-theory-and-mathematical-statistics-for-geologists
https://r-analytics.blogspot.com/
http://window.edu.ru/catalog/resources/uchebnik-statistika
https://rstudio-pubs-static.s3.amazonaws.com/
https://rstudio-pubs-static.s3.amazonaws.com/
http://learn.asu.edu.ru/
https://biblio.asu.edu.ru/

— DnextpoHHO-6ubmmoreynas cuctema (ObC) OO0 «Ilomutexpecype» «KoHCymbTaHT
cTyneHTa». MuoronpoguibHbI 00pa3zoBaTeIbHbIN pecypc «KOHCYIbTaHT CTYACHTA» SIBISETCS
AIIEKTPOHHON OMOIMOTEUHONW CHCTEMOH, MPEIOCTaBIAIONICH IOCTyn uepe3 cerb MHTepHeT K
yueOHOI TUuTepaType U TOMOJHUTENIbHBIM MaTepualiaM, IpUuoOpPETEHHBIM HAa OCHOBAHHUH MPSMBIX
JOTOBOPOB ¢ mpaBooOnamarensimu. Katamor comepxut 6osnee 15 000 HauMeHOBaHWA W3IaHUIA.
www.studentlibrary.ru. Perucrpanus ¢ kommnprotepo AI'Y

— DiekTpoHHas 6uGIHoTeuHas cucTema u3atensctsa FOPAUT, pasnen «Jlerennapubie

KHUTH». www.biblio-online.ru, https://urait.ru/

— DnekrponHas oubnuoreunas cuctema [IPRbooks. www.iprbookshop.ru

— DnekTpoHHO-O0ubmoreunas cucrema BOOK.ru

— Hcnons3oBanue BUpTyasibHON oOyuatomieit cpensl (LMS Moodle «29nexrponHoe 00-

pa3oBaHHEY)

— Hcnonp3oBaHue CpEACTB MpENCTaBICHUS y4eOHOM WHPOpPMAaLUU Ui TPOBEICHUS

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

6.3. IlporpammHoe o0ecrnieueHune, cOBpeMeHHbIe MPodeccCHOHAIbHbIE 0a3bl JAHHBIX

U MH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
6.3.1. IlporpammHoe odecnieuyeHune

HaumeHoBaHHe MPOrPaMMHOI0 ofecrneyeHus

Ha3znauyenne

Adobe Reader

[Iporpamma aiis mpocMoTpa
3JICKTPOHHBIX JOKYMEHTOB

[Tnardopma nucranumonHoro odoyuenus LMS Moodle

Buptyansnas o6yyaromas
cpena

Mozilla FireFox

bpaysep

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

[TakeT opucHBIX TpOrpamMm

7-zip

Apxuarop

Microsoft Windows 7 Professional

OHepaHI/IOHHaH CHUCTEMA

Kaspersky Endpoint Security

CpencTBo aHTUBUPYCHOM 3a-
HIATHI

Google Chrome

bpaysep

Notepad++

TeKCTOBBIN peaaKkTop

Open Office

[TakeT ouCHBIX TpOrpamMm

IBM SPSS Statistics 21

[Iporpamma juist cratucTuye-
CKOM 00pabOTKM JAHHBIX

R [IporpammHas cpena BbramcIIe-
HUU
Paint .NET PacTpoBbriit rpaduyeckwmii pe-

JTAKTOP

Microsoft Security Assessment Tool. Pexxwum nocryna:
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 HHPOpMAITH-
OHHOM 0€30IMacHOCTH

VLC Player MeauanpourpsIBaTeb
Win DjView [TporpamMma 1t MpocMOTpa
¢aitnos B popmate DIV n

DjVu




6.3.2. CoBpemMeHHbIe NpodeccuoHaIbHbIE 0a3b1 JAHHBIX U HH(POPMALMOHHBIE CIIPa-
BOYHbIE CHCTEMbI

e DnekTpoHHBIH kKaranor Hayunoit 6ubmuorekun AI'Y Ha 6aze MARK SQL HIIO «Uu-
bopm-cuctem».https://library.asu.edu.ru

e DnexTpoHHbIH Katanor «Hayunsie xyphansl AI'Y»: http://journal.asu.edu.ru/

e VYHuBepcaJbHas CHPaBOYHO-WH(POPMALMOHHAS MOJTHOTEKCTOBas 0aza JaHHBIX MEPHO-
mnueckux usganuit OO0 "UBUC". http://dlib.eastview.com

Nwms nonw3oarens: AstrGU

[Tapons: AstrGU

e DieKkTpoHHO-OMONMMoTeuHas cucreMa elibrary. http://elibrary.ru

e KopnopaTtuBHblil IPOEKT ACCOLMALINN PETHOHATBHBIX OMOIMOTEYHBIX KOHCOPIITYMOB
(APBMKOH) «MexpernonanpHasi aHaauTHdeckas pocnuchk crareit» (MAPC) - cBogHas 6a3za
JaHHBIX, COJIeprKalliasl MMOJIHYI0 aHAJTUTHYECKYI0 pocnuch 1800 Ha3BaHUI KypHAJIOB IO pPa3HbIM
OTpacyiiM 3HAHUNA. YUaCTHUKU MPOEKTa MPEAOCTABISIIOT APYTr APYrY AJIEKTPOHHBIE KOMHH OT-
CKaHMPOBAHHBIX CTaTeW M3 KHUT, COOPHHUKOB, KypHAJIOB, COAEpKaMXcs B poHmax ux Oubmmo-
tek.http://mars.arbicon.ru

e CnpaBounas npaBoBas cucrema Koncymnprantllntoc. Conepkurcst OrpoOMHBIN MacCUB
CIPaBOYHON MPaBOBOM MH(POpPMAIMHU, POCCUIICKOE U PETMOHATIBHOE 3aKOHO/ATENbCTBO, Cyn€e0-
HYIO MPAaKTHUKY, (DMHAHCOBBIC U KaJIPOBbIE KOHCYIbTAI[MH, KOHCYIbTALIUU 1JI OI0JKETHBIX Opra-
HU3aLUH, KOMMEHTApUU 3aKOHOJIaTeNIbCTBA, (DOPMBI TOKYMEHTOB, IPOEKTHl HOPMATUBHBIX IIpa-
BOBBIX aKTOB, MEX/IyHAPOJIHbIE MPABOBbIC AKThI, TPABOBHIE aKThl, TEXHHUECKHWE HOPMBI U MPABU-
na.http://www.consultant.ru

e Hudopmanmonno-npaBooe obecneuenue «Cucrema ['TAPAHT». B cucreme T'A-
PAHT mpencraBnensl (enepanbHble M PeTHOHANBHBIE NPAaBOBBIC aKThHI, CyAeOHAs NpaKTHKa,
KHUTH, SHIUKJIONEANH, HTHTEPAKTUBHBIE CXEMbI, KOMMEHTAPUH BEIYIUX CHEIMAIMCTOB U MaTe-
pHalibl U3BECTHBIX MPOPECCUOHANBHBIX HM3IaHUN, OJAHKW OTYETHOCTH M OOpasibl JOTOBOPOB,
MEX1yHapO/AHbIE COTJIAIIEHMS, IPOEKTHI 3aKOHOB.

e JlpenocraBusier AOCTYHN K (peepatbHOMY M PETHOHAIBHOMY 3aKOHOJATENbCTBY, KOM-
MEHTapUsM U Pa3bsICHEHUSIM U3 Beayliux npodeccruoHanbHbix CMU, kHUraM U 0OHOBIIIEMBIM
SHUMKIIONEUSIM, TUIIOBBIM (pOpMaM TOKYMEHTOB, Cy/leOHOH MpaKTUKe, MEXAYHAPOIHBIM JIOTO-
BOpaM M JIpyroil HopmMaTuBHOW MHpopManuu. Beero B Hee BkitoueHo Oosiee 2,5 MIIH JOKYMEH-
ToB. B mporpamme mnpezacraBieHsl JokyMeHTHl 6onee 13 000 ¢enepanbHbIX, peTHOHANBHBIX U
MECTHBIX 3MHUTeHTOB.http://garant-astrakhan.ru

e Enmnoe okHO mocTymna Kk 00pa3oBaTelabHBIM pecypcam http://window.edu.ru

e MuHHUCTEPCTBO HaykM U Bbicmiero oOpaszoBanus Poccuiickoit ®Deneparuu
https://minobrnauki.gov.ru/

e MunuctepctBo nmpocenieHus Poccuiickoit ®eneparmu https://edu.gov.ru

e Odunumanbublil nHbOpManroHHbIH mopTan EI'D http://www.ege.edu.ru

e desepanbHOE areHTCTBO 10 jAeiaaM Mojoaeku (Pocmoroaexs) https://fadm.gov.ru

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

e (Caiit rocyaapcTBeHHOW mnporpammbl Poccuiickoit @enepanuu «JlocTtynmHas cpena»
http://zhit-vmeste.ru

e Poccuiickoe ABMXEHHE MIKOILHUKOB https://pamn.pd

e OdunuanbHbIi caliT ceTeBO akagemMun cisco: Www.netacad.com

7. @OHJ ONEHOYHBIX CPEACTB JUIsI IPOBEJEHUS TEKYIIETO KOHTPOJISA
N ITPOMEXYTOUYHOU ATTECTALIMH 11O JTUCIUITVIMHE (MOAYJIIO)

7.1. IlaciopT GoHIAA OLIEHOYHBIX CPEACTB


https://library.asu.edu.ru/
http://journal.asu.edu.ru/
http://dlib.eastview.com/
http://elibrary.ru/
http://mars.arbicon.ru/
http://www.consultant.ru/
http://garant-astrakhan.ru/
http://window.edu.ru/
https://minobrnauki.gov.ru/
https://edu.gov.ru/
http://www.ege.edu.ru/
https://fadm.gov.ru/
http://obrnadzor.gov.ru/
http://zhit-vmeste.ru/
https://рдш.рф/
http://www.netacad.com/

IIpy npoBeneHUN TEKYILETO KOHTPOJIS U IIPOMEKYTOYHOM aTTECTAllUU II0 JUCLUIIIMHE
(momymo) «OcHoBbl BigData u anann3a maHHBIX» PoOBEpseTCcs: CPOPMUPOBAHHOCTH y 00ydaro-
HIMXCsI KOMITETEHINH, YKa3aHHBIX B pa3fiesie 3 HACTOAIICH MporpaMMBbl. DTamHOCTh (hOpMHUPOBa-
HUS JTAHHBIX KOMIIETEHIIMI B TPOIIECCE OCBOCHUSI 00pa30BaTeIbHON MPOrpaMMBbl ONPEIEIISIETCS
[I0CJIE0BATEIbHBIM OCBOCHUEM AUCLUMILINH (MOIyJIE) U MPOXOKIEHUEM IIPAKTHK, a B IIpoLiec-
CE OCBOCHUS TUCIMILIMHBI (MOYJIS) — MOCIIEAOBATENIHHBIM TIOCTHKEHHEM PE3YJIbTaTOB OCBOCHHS
COJZIEPXKATETHHO CBSI3aHHBIX MEXKIY COOOH pa3aesioB, TEM.

Ta6auua 6 - CooTBeTcTBHE Pa3ejoB, TeM TUCHUILIUHBI (MOYJIs1), pe3yJbTaTOB 00y4eHus
1O AMCHUIJINHE (MOAYJI10) U OLIEHOYHBIX CPEICTB

HanmenoBanue
No | Konrponupyemsbie pazuensl (Tembl) nuciu- | Kom koHTpoaupye-
. OLIEHOYHOT'O Cpea-
/11 TJTUHBI MOW KOMIIETEHIIUU
CTBa
Beenenne B BigData u ananus manasIx: oc-
HOBHBIC TIOHSTHS, 00JIACTH MPUMEHEHHS, CO- N
1 ’ b YK-1 YceTHBII onpoc.

BPEMEHHBIX TEXHOJIOTUN 00pa0OTKM U aHaIn3a
OOJIBIIINX TAHHBIX.

VYcTHbIi onpoc.
2 Bonbmme nannsie. Opranusanus coopa u xpa-

YK-1 [IpakTrueckoe 3a-
HeHUs O0JIBIITNX HAOOPOB JIaHHBIX.
JIaHue.
OCHOBBI MaTeMaTHIECKON CTAaTUCTHKH. |IBM Y CTHBIN OmpocC.
3 SPSS Statistics . Hanctpoiika Excel «Ilaker YK-1 IIpakTrueckoe 3a-
aHaJM3ay. JaHUE.
N . . YcTHBII onpoc.
CABAPUTCIIbHBIN U PA3BCAOYHbBIN aHAJIN3
4 peasap passezl YK-1 [IpakTuueckoe 3a-
nanubeix B Rumu Python.,
JIaHue.
Busyanu3zanus T1aHHBIX U PE3yJIbTATOB aHAJIHU- YcTHbIN onpoc.
5 3a. BEIBOJIBI M pEKOMEH/IAIMH TI0 OPTaHU3aInH VK-1 [IpakTnueckoe 3a-
JaJIbHEHIIIeH paboThI. TaHUE.

Jljig olleHUBaHUS pe3yNbTaTOB 00Y4YEHMs B BUJE 3HAHUM HCIIOJIb3YIOTCS CIIECAYIOLIUE TH-
Il KOHTPOJIS:

- YCTHBIH OIIpOC;

- INCbMEHHBIE OTBETHI Ha BOIIPOCHI,

- IPOEKTHBIE 3aJJaHUSI.

JlaHHBIE THUIBI KOHTPOJS MPOBOAATCA MO pa3pabOTaHHBIM BOIPOCaM IO OTIEIBHOMY
y4eOHOMY 3JIEMEHTY MPOrPaMMBbI.

JUis oueHuBaHUs pe3yJbTaToB OOyueHHUs B BUAE YMEHUW M BIIAJEHUI HCHOJIB3YIOTCS
CJIEIYIOIINE TUIIBI KOHTPOJISL:

- MpaKTUYECKUE 3aJlaHusl, BKIIOYAIOUINE OJHY MM HECKOJIbKO 33/a4 B BHJIE KpaTKOMN
(bopMyIHPOBKH AEUCTBUM (KOMIUIEKCA IEHCTBHIA), KOTOpPBIE CIIEAYET BBIOJHUTD U OMHUCATh MO-
Jy4EHHBIN PEe3yNbTaT (CAENaTh BHIBOI).

OreHka KadecTBa MOATOTOBKM OOYYAIOIIMXCS BKJIIOYAET TEKYIIYI0 M IMPOMEXYTOUHYIO
aTTeCTalllIo 3HaHUI — 3a4eT U 3k3aMeH. J[aHHbIe THIBI KOHTPOJIS CIIY>KaT OCHOBHBIM CPEJICTBOM
oOecrieyeHns B yueOHOM mpoliecce «0OpaTHOM CBSA3M» MEXIY NpernofaBaTeieM U CTYACHTOM,
HEOOXOIMMOW ISl CTUMYJIMPOBAHUSI PAOOTHI 00YYAIOIIUXCS M COBEPIICHCTBOBAHUS METOIUKHU
IpernoJiaBaHus yueOHOM TUCIIUITIIHHEI.

3auet no nucuuiuinae «OcHoBbl BigData u ananu3 nanHbIX» caércst B MUCbMEHHOH (op-
Me 1o 6uneram. [Ipu 3TOM CTyJIeHT JOKEeH OTBETUTh Ha 1 BOMpPOC U3 MPUMEPHOTO MEPEYHs BO-
IIPOCOB U BBIMIOJHUTH | MPaKTUYECKYIO 3a/1a4y.




7.2. Onucanue mokasarejeil M KpUTepHeB OLECHMBAHUS KOMIICTCHIHil, ONHCaHUe
LIKAJI OLleHUBAHUHA

Tadauna 7 - [loka3aTesin oleHUBAHHSI Pe3yJIbTATOB 00y4YeHHs B BU/Ie 3HAHM

[IIxana ore- Kputepuu onenuBanust
HUBaHUS
5 JEMOHCTPHPYET TITyOOKOe 3HAHUE TEOPETHUECKOro MaTepuaia, yMeHue 000CHO-
OOy | BAHHO M37araTh CBOM MBICIH TIO 00CyXIaeMbIM BOIIPOCaM, CIIOCOOHOCTH TIOJTHO,
MPAaBUJIHHO M apTyMEHTHPOBAHHO OTBEUYATh HA BOIPOCHI, IPUBOJIUTH IPHMEPHI
4 JEMOHCTPHPYET 3HAHUE TEOPETUUYECKOr0 MaTepuaia, €ro IOCIeI0BaTelbHOE
«XOpOIoY U3JIOKEHHE, CIIOCOOHOCTh MPUBOJIUTH MPUMEPHI, OMYCKAET AMHUYHBIC OIINO-
KW, UCITPABIIIEMBIC ITOCJIC 3aMEUYaHUs MPEI01aBaTes
3 JEMOHCTPHPYET HETOJHOE, (parMeHTapHOE 3HAHHE TCOPETUYECKOTO MaTepha-
«YOBACTBO- na, Tpedyrolee HABOAAIIUX BOMPOCOB MPENOIaBATElIs, JOIMYCKAeT CYIIEeCTBEH-
PHTEHHOY HBIC OIIMOKHU B €r0 M3JIOKEHHUH, 3aTPYJHICTCS B TIPUBEACHUU TPUMEPOB U (Pop-
MYJIMPOBKE BBIBOJIOB
2 JEMOHCTPHUPYET CYIICCTBEHHBIC MPOOEIbI B 3HAHUU TEOPETUYECKOTO MaTepHaa,
«HEYIOBJIE- | HE CIOCOOCH €ro M3JI0KHUTh U OTBETHTh Ha HABOJAIINE BOIPOCHI MPETOIaBaTe-
TBOPUTEILHOY | JIsI, HE MOXKET MPUBECTH MPUMEPBI

Ta6auna 8 - Iloka3zaTesin olleHUBAHMS Pe3y/IbTATOB 00y4eHUs] B BU/Ae YMEHUIl 1 BJIaJeHU il

[IIxana oue- Kpurepuu onenuBanus
HUBaHMSI
JE€MOHCTPUPYET CHOCOOHOCTh MPUMEHSATh 3HAHME TEOPETUYECKOro MaTepualia
5 IIpY BBINIOJIHEHUU 3aJ]aHHM, MOCJIEJOBATEIbHO U IPABHJIBHO BBINOJIHSET 3a]a-
«OTIUYHO» | HUA, yMEeT 0OOCHOBAHHO M3J1araTh CBOM MBICIH U JIeJIaTh HEOOXOAUMBIE BBIBO-
T
JE€MOHCTPHPYET CHOCOOHOCTh MPUMEHSATh 3HAHME TEOPETHYECKOro MaTepualia
4 IIpY BBINIOJIHEHUU 3aJJaHHM, MMOCJIEJOBATEIbHO U MPABHIJIBHO BBINOJHSET 3a]a-
«XOpOIION HUS, yMeeT 000CHOBAaHHO M3JIaraTh CBOM MBICIH U JieNlaTh HEOOXOIMMbIE BBIBO-
Ibl, TOTYCKaeT €UHUYHbIE OIIMOKHU, UCIPABIIIEMbIE MOCE 3aMEUYaHUs Mperno-
JaBaTess
JNEMOHCTPUPYET OT/EIbHbIE, HECUCTEMAaTU3UPOBAHHbIE HAaBBIKH, HE CIOCOOEH
3 IIPUMEHNUTDH 3HaHUE TEOPETUYECKOT0 MaTepuasa IpHU BBIIOJHEHUH 3a/laHUM, UC-
«YAOBIIETBO- | MBITHIBAET 3aTPyJHEHUS U JIOMYCKAET OLUIMOKM MPU BBIOJIHEHUU 3aJlaHUH, BBI-
pPUTEIbHO» | MOJHSET 3a/laHue NpU MOJCKa3Ke IperojaaBaTelis, 3aTpyaHseTcss B (GOopMyH-
POBKE BBIBOJIOB
2 HE CII0COOEH MPaBUIIBHO BBHIIOJIHUTH 3a7aHNe
«HEyJl0BJIE-
TBOPHUTEIBHO)

7.3. KonTpoJibHbIe 32IaHNSI UJIM WHBbIE MaTepuajibl, He0OX0AUMbIe IS OLEHKH 3Ha-
HHMH, yMEHUI, HABBIKOB M (WJIN) ONbITA 1eATEIbHOCTH

Tema 1. Beenenne B BigData u aHau3 JaHHBIX: OCHOBHbIE IOHATHS, 00J1aCTH NPH-
MEHEHHUsI COBPeMEHHBIX TeXHOJIOTHil 00padoTKM U aHAJIM3a 0OJIBIIUX JAHHBIX.

Bonpocs! 1151 00cyKIeHAs:
1. Yro Takoe BigData u Data Science
2. YeM 3aHUMAIOTCS CIIELHATUCTHI IO aHAIM3Y JAaHHBIX U MIOYEMY OHU TaK BOCTPEOOBAHBI

cenlyac.




3. [Ipu3Haku 1 X KIaccupuKanus JaHHBIX.

4. JlanHbIe ¥ METaTaHHBIC.

5. UTo Takoe COBOKYIHOCTh?

6. O0JyiacTi IpUMEHEHUs aHaJIM3a MeTaIaHHbBIX

Tema 2. boabme nanHbie. Opranuzanus cOopa u XpaHeHus1 00JIbIINX HAOOPOB J1aH-
HBIX.

BonpocsI 1151 06CyKIeHUs:
1.McTrounnky OONBIINX JaHHBIX

2. Kak uckatb OONbIlIMe JaHHbBIC?

3. Opranuzanus coopa OOJBIIKMX JaHHBIX
4. XpaHeHue OONBIINX JAHHBIX

IpakTuyeckas padora Ne 1: «[lonck 00IbIINX JAHHBIX»:

1. HaiiTu B ceTH MHTEpHET WU JIPYIHMX UCTOYHHKAX U COCTABUTH MACCHB JAHHBIX OIHOTO
tumna oobemoM 100 equHUI], ¢ KOTOPBIMH MOYKETE CTOJIKHYTCS B CBOEH Oyaytieit mpodeccuu.

2.CoxpaHUTh MOJTYYCHHBIN pe3yNbTaT Ui AalbHEHIIeld paboThl B IPOrpaMMHOM TaKeTe
Microsoft Excel.

Tema 3. OcHoBbl MaTeMaTH4eckoii cratucTuku. |IBM SPSS Statistics. Haacrpoiika
Excel «Ilaker anajaunsa».

Bomnpocel pi1s1 00Cy:KaeHus:

1. Yto Takoe aHaau3 OOJBIINX JAHHBIX

2. ITakeTs! 1151 00pabOTKU JAaHHBIX

3. Hayunble mpo6yiemMbl 11 OOJbIINE TaHHBIC

4. Ucnionb30BaHKE CIIEUATU3UPOBAHHBIX MPOTPAMMHBIX MTAKETOB VISl aHATN3a JaHHBIX

IIpakTuyeckas padora Ne 2: «Pacder CTaTUCTUUECKUX TAPAMETPOBY:

1. CrpynnupoBarh NOJy4Y€HHBIE JIaHHbIE B BapUALIMOHHBIA pSAJl U paccUUTaTb OCHOBHBIE
CTaTUCTHUYECKHUE MapaMeTphl B IporpaMMHoM nakere Microsoft Excel.

2. CuenaiiTe BBIBOJIBI O XapaKTepe paclpeiesieHus TaHHBIX BHYTPH MacCHBa.

Tema 4. IIpenBapurebHblii (pa3Bef04YHbIN) aHaau3 faHHBIX B R niu Python.

IMpakTnyeckas paGoraNe 3 «O0paboTKa JaHHBIX»:

1. JInst TOJTy4eHHOTO MacCHBa JIaHHBIX MMPOBECTH Pa3BEIOYHBIN aHAIHM3 TaHHBIX U MpOaHa-
JHM3UPOBATh JTAaHHBIE C LENbIO BHISABICHUS B3aUMOCBSI3H, B3aMMO3aBHCUMOCTH U 3aBUCHMOCTH OT
BHEITHUX (haKTOPOB.

2. IIpoBecTr perpecCHOHHbIN aHaIH3 C IIeTbI0 TPOTHO3UPOBAHMUS TANTBHEHIIIETO TIOBEICHHS
naHHbIX. CHenarh BHIBOIBI.

Tema 5. Buzyaju3auusi JaHHbIX M Pe3yJbTATOB aHAIU3a. BbIBOABI 1 pekoMeHaaLMU
10 OPraHN3anMu AaJIbHe el padoThl.

Bonpocs! 1is1 00cyKIeHust:

1. Tumsl npeacTaBICHUS JaHHBIX.

2. BpIOOp ONTUMAaNIBbHOTO THUIIA BU3YyAIU3aLluN
3. Ilpe3eHTanus pe3yabTaToB



IIpakTyeckas padora Ne 4. «Busyanuszanuusi JaHHBIX»:

1. BuzyanusupoBath pe3yabTaThl IpaKTUYeCKOl padoThl Ne 2 1 3 ¢ HCTIOIBb30BaHUEM TIPO-
rpamMHBIX takeToB Microsoft Excel u IBM SPSS Statistics, si3p1k nmporpamMupoBanus R.

2. Tloctpouts amarpammbl pasmaxa (Box & Wiskers Plot), rucrorpamMmbl, HOpMallbHbIE
BepositHocTHbIC rpaduku (Normal Probability plot). Onucats u caenath BHIBOIBI.

1
2.
3

BOl'[pOCLI AJIA MOATOTOBKH K 3a49€Ty MO TUCHUILJIMHE

[TousTHS 00 UCHBITAHUSX, COOBITHUSAX U BEIUYMHAX.
[Tpu3Haky u X KiIaccUpUKaIus.
['enepanbHas COBOKYIHOCTb U BBIOOpKA.

4. Craructryeckuii mporpammMusiii maker IBM SPSS Statistics.

©o~No® o

10

11.

[Mporpammusrii maker MS Excel.

Teopust BEpOSITHOCTH.

3aKOH HOPMAJIBHOTO PACIIPEICIICHHUS.

HopMupOBaHHOTO OTKIIOHEHHUS.

OCHOBHbBIE CTATUCTHYCCKHIE MTAPaMETPBI.

Posb cpeanero apudmMeTnyeckoro.

PoJib U CTaTUCTHYCCKHUI CMBICT TUCHEPCHH U KO3 PHUIIMEHTa BapHAIIMUA B CTATUCTH-

YeCKOM 00pabOTKe TaHHBIX.

LUH.

Ka.

12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

OrieHKH MOJIBI, METUAHBI U CPEAHETO apU(hMETHIESCKOTO.
OlLieHKa TUCTIEPCUH, CTAaHJAPTHOTO OTKJIOHEHUS U KOA()(PHUITMEHTOB BapHaIliy.
OmmoOKu cpeHero, TUCTICPCUH, CTAHJAPTHOTO OTKIOHCHHS W KO3 (UIlMeHTa Bapua-

CraTtucTu4ecKkue runoTesbl.

[TapameTpuyeckue METO/IbI TPOBEPKH CTATUCTUYECKUX THIIOTES.
CpaBHeHuE IBYX U HECKOJIbKUX qucnepcuil. CpaBHEHHE JBYX CPEIHUX.
Kpurepuii Creronenta. Kpurepus ®umepa. t-tecr.

Koppemsuus. Koapduuuent xoppensaunu. KoppensaunoHHsiii aHams.
Perpeccus. Koagdunment perpeccun. PerpeccuonHbli aHamu3.
Jucnepcuonnsiit ananu3. OAHO- U IBYX(aKTOPHBIN AMCTIEPCUOHHBIN aHATH3.
Henapamerpuueckne METOIbl MATEMAaTHYECKON CTAaTUCTUKH.
Kputepun Bunkokcona, Mann-Yuruu, Konmoroposa-CMmupHoBa.
[Mousitue Bonbe nanusie (Big Data).

Ponb nndposoii unpopmanuu B 21 Beke.

[TpoGiemb! ananu3a U 06padOTKU OONBIIOT0 00beMa JaHHbBIX.

ba3oBble npuHIUIEI 00paOOTKH OOJBIINX JAHHBIX.

[TonroroBka JaHHBIX K AHATU3Y.

OOmas cxema aHau3a JaHHBIX.

[Tonyuenne Dataset u npeoopazosanue B Dataframe.

[Tomy4yenue nHbOpMAaIUU IO METATaHHBIM.

VYcTaHoBIIEHNE B3aHMO3aBUCUMOCTEM.

[TpunsiTHE yrpaBiIeHUECKUX PELICHUI Ha OCHOBE aHaJIN3a JaHHBIX
Tunsl BU3yanus3anuu JaHHBIX.

[IpencraBieHue pe3yabTaTOB aHAIN3a JaHHBIX.

Ponp Big Datan ananuza TaHHBIX B pa3iMYHBIX cepax KU3HENSSATEIBHOCTH YeIOBe-

Tadiauua 9 — IlpuMepsl OLIEHOYHBIX CPEIACTB ¢ KIHYAMH IPABUJIbHBIX OTBETOB

Ne

/1

. Bpewms BbI-
Tun 3ama- [IpaBunbHbII
DopmynHpoBKa 3aTaHISI MIOJTHEHUS
HUSA OTBET
(B MHHYTaX)

YK-1 cnocoben ocyuiecmeiiamsb NHOUCK, Kpumuuecxuﬁ aHaiu3 u cunmes undwpmauuu, RPpUMEHAMDb




Bpewms BbI-

Ne | Tum 3aga- [IpaBunbpHbII
W - DopMyITHPOBKA 3aJaHHS oTBCT MTOJTHEH S
(B MUHYTaX)
CUCHEMHBLI N0OX00 0J151 peuieHUs NOCMABAEHHbIX 340aY
1. Bamanue | Eciu 3Hauenue xod(duim- 4 1
3aKpBITOTO | eHTa KOPPEIALUUA COCTABIIA-
THIIA et 0,8 TO CBS3b MEXIy B3a-
MMOCBSI3aHHBIMA  TIpU3HA-
KaMu
1. ymepeHnHas
2. 3aMmeTHas
3. cmabas
4. TecHas
2. CepenuHHOE 10  HOMEpY 1 1
3HAYEHUE PaHKUPOBAHHOTO
psAia AaHHBIX, KOTOPOE pas3-
OuBaeT psJ Ha MO KOJIHYe-
CTBY BapHaHT YacCTH:
1. Menuana
2. Moga
3. Cpennee apudmeru-
YeCcKoe
4, CpenHee B3BEIICH-
HOE
3. YkakuTe UICTOUHUKH OOJBIINX 1,2,3 2
JAHHBIX:
1. Cratuctuka TIOBEJE-
HUS TI0JTh30BATEIICH Ha
caiiTe W B MPUIIOKE-
HUY,
2. CoruanbHbIC OMPOCHI;
3. 3ammcu ¢ Kamep BH-
JI€OHAOIIONCHUS
4, Busyanusanus aHanuTU4eCKuX | AHUMHPOBAHHBIC MOJCIH WIIN 3
AaHHBIX — 3TO rpaduKu, CO3aHHbIE HA OCHO-
Be OOJIBIINX JAaHHBIX.
5. B kakux orpacisix yxe uc- 1,2, 3 2
none3ytoT BigData?
1. TIpOMBINIIEHHOCTH
2. Menuunua
3. UWnrepner Bemeit
6. 3ananue | [TocpemcTBOM Kakux ToOKa- | JlaHHBIE —aHanmm3mpyro TIpe- 3
OTKPBITOTO | 33TeIed AHAJIM3UPYIOT JaH- | MUMYIIECTBEHHO C IOMOUIBIO
TuIa HbIE? CTAaTHCTHYCCKUX IIOKa3aTeIIeH.
DTH TOKa3aTeln JTOKHBI OBITh
paccuuTaHbl 4yepe3  KoJauye-
CTBEHHO — KayeCTBEHHEIC Xa-
PaKTEPUCTUKU KaKOro — TO
CBOWCTBA TPYNIbl €AUHUIL] CO-
BOKYITHOCTH WJIM COBOKYITHO-
CTH B IICJIOM.
7. B uwem cyts JlocTtoBepHOCTH | JIOCTOBEPHOCTh  IMOJPA3yMEBACT 5

JTAHHBIX?

[IOJIHOTY W OOMIyI0 TOYHOCTb
naHHbIX. VIMeHHO Ha OCHOBE JI0-




" Bpewms BbI-
Ne | Tun 3ana- [IpaBunbpHbII p
DopMyITUpPOBKaA 3aJaHUS MIOJIHEHUS

/1 HUS OTBET
(B MUHYTaX)

CTOBEpHBIX JTAHHBIX OpraHU3alHU
¥ KOMITAaHUY IPUHUMAIOT Ba)KHBIE
peuienusi. TeM He MeHee CTOMNPO-
LIEHTHasl JIOCTOBEPHOCTH TPeOy-
ercsi He Bcerga. lTak, 3TO0 HEKpH-
TUYHO JUIS YacTO OOHOBISEMBIX
JIaHHBIX U3 collceTel. [laxke eciau
HECKOJIBKO JIECSITKOB WM COTEH
3ammuceil OKaXyTCcS HEBEPHBIMH,
Ha OOIIyI0 CTaTHCTUKY OTO He

TIOBJIHSCT.
8. KakoB  kpurepuit oObema | TepMuH  «OONbIIUE  JTAHHBICH 5
BOJIbBIINX naHHBIX? MIPEIJIOKIIT PEAKTOp IKypHaja

Nature Kmuddopn Jlmay B
creneimycke 2008 roma. OH ro-
BOPHII O B3PBIBHOM pOCTE OOBe-
MOB wuH(popMmarmu B wMupe. K
OoJIpIINM JaHHBIM JIMHY OTHEC
r00ble MacCHUBBI HEOJHOPOIHBIX
nmaHHbIX Oomee 150 I'6 B cyTtkw,
OJTHAKO EIWHOTO KPHUTEpHUs [0
CHX TIOp HE CYIIIECTBYET.

9. Hns  gero crpykrypupyot | BigData cTpykTypupyroT cHadamda 3

OompIve JaHHbIE? IUTSL TOTO, YTOOBI OTOOPAThH TOIB-
KO T€, YTO HY>KHBI JIJIsl aHAITN3a.

10. SBnsercs 1m  HeoOxomuMmoin | OmucarenbHast aHaJIUTHKA 5
npu aHanuse gaHHbix Omuca- | (descriptive analytics) — camas
TeJbHAs aHaAJIMTUKA | pacIpOCTPaHEHHBIN 3JIEMEHT
(descriptive analytics) u moue- | amanm3a maHHbIX. OHa OTBEYaeT
My? Ha Bompoc «Uto mpousouuio?»,

aHaJM3UpPYeT NaHHBbIE, MOCTyMa-
IOIIHEe B PEalbHOM BPEMEHH, H
ucTopuveckue jaaHHele. [ naBHas
LeJb — BBUICHUTh NPUYMHBI U
3aKOHOMEPHOCTH YCIIEXOB HIIH
HeyJa4 B TOW WJIM MHOU cdepe,
YTOOBI HCIIOJIB30BATh 3TH JAaHHbIE
Uit HanOonee 3(pPeKTUBHBIX MO-
neneit. Jlns omucaTenbHOM aHa-
JUTUKUA  HUCIOJIB3YIOT — 0a3oBble
MaTeMaThueckue ¢QyHKuun. Tu-
IIMYHBIM [IPUMEP — COLMOJIOTH-
YecKHe WCCIIeIOBaHUsI WM JIaH-
Hble BEO-CTaTHUCTUKH, KOTOpBIE
KOMIIaHUSl  TOJlydaeT  4depes
Google Analytics.

[ToyHBI KOMIUIEKT OIICHOYHBIX MATEPUAIOB MO AUCHUIUIHHE (MOAyINt0) (hOoHA OIeHOY-
HBIX CPEJICTB) XPAHHUTCS B JICKTPOHHOM BHJIe Ha Kadeape, yTBEpKIaolme pabouyro nmporpam-
My TUCIUIUIUHBI (MOyIst), ¥ B LIeHTpe MOHUTOpPUHTA U ayJuTa KauecTBa 00yUeHHsI.

7.4. Meroan4yeckue MaTepHaJibl, ONpeeJsonie Npoueaypbl OeHUBAHUN 3HAHUIA,
YMEHUIi1, HABBIKOB U (MJIM) ONbITA JeATeJIbHOCTH



OneHka pe3yabTaToB M O0y4YeHUS CTYIEHTA BBINONHSETCA B cOOTBeTCTBHM ¢ «llomosxe-
HUEeM 00 OaTbHO-PEHTHHIOBOM CHCTEME OIICHKU yUYEOHBIX JOCTH)KCHUU CTYIEHTOB», YTBEp-
JKJIEeHHBbIM perieHueM YueHoro coBeta @I'bBOY «AcTpaxaHCKuid ToCyJapCTBEHHBIN YHUBEPCHU-

e oT 30 nexadps 2013r.

Tabauna 10 — TexHoJsioruyeckasi KapTa peiTHHIOBBIX 02J1J10B 10 JUCHHUILINHE (MOAYJIIO)

MakcumanbHoe
KommuectBo mepo- Cpok mpegocras-
Ne i/ KoHTposupyeMblie MEPOTIPUATHS . KOJIMYECTBO
TIPUATHH/ OB JICHUS
OayioB
OcHOBHOI 010K
[TosHbIi OTBET IO BOIPOCY 9 (30) 27 0 PacIHUCaHUIO
JlononHenue 9 (16) 9 10 PACITUCAHUIO
BrlnosHeHNE TPAKTHYECKOTO 3a1aHuUs 9 (56) 45 0 PacIHUCaHUIO
4 | BBINOJHEHHE UHIUBHIYAILHOTO 3a- 9(106) 9 Vkasan B Moodle
JTaHUS
Bcero 90
Baok 6onycoB
IMocerenune 3aHATHIA 9 (0,56) 5
AKTHBHOCTb CTyJICHTa Ha 3aHATHH 9 (0,56) 5 110 paciCcanmio
Bcero 10
JlomoTHUTEILHBIH 0JIOK
S |3ager 0 PACIIHCaHHIO
Bcero
HUTOI'O 100
Tab6auna 11 — Cucrema mrpagos (118 0OAHOTO 3aHATHA)
IToka3zarenb ban
Orno3nanue (nBa u 6oJee) -2
He rotoB K npakTH4ecKon 4acTH 3aHATUS -3
Hapymenne yueOHOM JUCIUIUIMHBI -2
[Tpomyck 3aHsATUS 6€3 YBaXKUTEIBHON NPUYH- -4
HBI (32 OJTHO 3aHSITHE)
Hapymienne npaBui TeXHUKHA 0€30MTaCHOCTH -1

Tadauna 12 — Illkajsa nepeBoaa PpeHTHHIOBBIX 0AJ1JIOB B UTOTOBYIO OLICHKY 3a ceMeCTp

N0 JUCHMILIMHE (MOTYJII0)

Cymma 6amioB

OueHka 110 4-0aJIbHON IKaJIe

90-100 5 (OTIAMYHO)
85-89
;8:33 * (xopoto) 3aureHo
65-69 ;
60-64 (YZIOBIIETBOPHTEIBHO)
Huxe 60 2 (HeYJIOBIICTBOPUTEIILHO) He 3auteHo




[Tpu peanuzanuu AMCUUIUIMHBI (MOAYIISI) B 3aBUCUMOCTH OT YPOBHS MOJATOTOBJICHHOCTH
00y4aroImuxcsit MOTYT OBITh MCIIOJIB30BaHbl MHBIE (POPMBI, METOJbl KOHTPOJS M OLCHOYHBIE
CPEICTBA, UCXO/ U3 KOHKPETHOW CUTYaIUU.

8. VUEBHO-METOJUYECKOE U UTHO®OPMALIMOHHOE OBECIIEYEHUE
JUCLUILIMHBIL (MOLY.JIS)

8.1. OcHoBHas uTEpaTypa

1. Konecunuenko O.}O. Data Science (Hayka 0 JaHHBIX) B CTAaHOBJICHUU MH(OpMAIHU-
oHHOro obmiecTBa : yueoHoe nocooue / Konecanuenko O.}O.. — Mocksa : IIpomerei, 2021.
— 52 c. — ISBN 978-5-00172-110-9. — Texkcrt : anekrponnsiii / [IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/125600.html

2. TMamkeBuu, O. U. Cratuctudeckas o0OpabOTKa SMIHMPUYECKUX JAHHBIX B CHCTEME
STATISTICA : yae6HO-MeTomuueckoe mocooue / O.U. IlamkeBnu. — MuHck : PecniyOinmkan-
CKUIl MHCTHUTYT nipodeccroHansHoro odpazosanus (PUIIO), 2014. — 148 c. — ISBN 978-985-
503-385-2. — Tekcr : anmeKTpoHHbIN // DnekTpoHHO-O0ubIMoTeunas cuctema [IPR BOOKS :
[caiiT]. — URL.: http://www.iprbookshop.ru/67607.html

3. Ilpaktuueckas cratucTtuka g cneunanuctoB Data Science: Ilep. ¢ anri. /I1. bproc,
3. bproc, I1. 'enex. — 2-e u3n., nepepad. u gon. — CII16.: BXB-IlerepOypr, 2021. — 352 c.:
wi. (AmanTUpOBaHHBIM  BapHaHT MPUMEPOB B  BUAE  OJIEKTPOHHOIO  apxuBa -
ftp://ftp.bhv.ru/9785977567053.zip).

4. PykoBOACTBO MO H3yueHHUIO s3bika R u ero wucmnonb3oBanwe B Data Science:
https://proglib.io/p/data-science-with-r

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

6. Xaneesa E.Il. Ananu3 nanHeIx cpeicTBamu si3bika R : yueOHoe mocoOue / Xaneesa
E.Il., Anp-Xananu M.A., JlrotukoBa M.H.. — Caparos: By3osckoe o6pa3oBanue, 2022. — 71
c. — ISBN 978-5-4487-0824-4. — Tekcrt : snexktponnslii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/119442.html

8.2. JlonmosiHuTEIbHAS JIUTEPATYpPA

1. BacuibeBa, 3. K. CraTuctuka : y4eOHHUK IJI CTYJAEHTOB BY30B, 00yYarOLIUXCsS IO
crenuanbHOCTsIM sKoHOMuKHM M ynpasienus (080100) / O. K. Bacunwea, B. C. Jlsnun. —
Mocksa : KOHUTU-JAAHA, 2012. — 398 c. — ISBN 978-5-238-01192-9. — TekcT : 31eKTpoH-

HBII // OnektpoHHO-OuOnmoreunas cuctema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/8581.html
2. 3yes C.B. Metoasl aHanu3a JaHHBIX : yaeOHOoe mocodue / 3yeB C.B.. — Mocksa :

Ait ITm Ap Menua, 2023. — 132 ¢. — ISBN 978-5-4497-2107-5. — TeKcCT : 3JeKTPOHHBIH //
IPR SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/129059.html

3. MWnbnues, A. M. OOmiast Teopusi CTaTUCTUKH : yueOHUK / A. M. Unbimes. — MockBa
: OHUTU-TAHA, 2012. — 536 ¢. — ISBN 978-5-238-01446-3. — TekcT : >JIeKTPOHHBIHA //
DNEeKTPOHHO-ONOIMOTeYHAs cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/10504.html

4. Mengenes I1.B., Matematnueckas 00paboTka pe3yabTaToB UCCIEAOBaHUS : yueOHOe
nocooue / Mensenes I1.B. - OperOypr: OI'Y, 2017. - 99 c. - ISBN 978-5-7410-1772-2 - Tekcr :
AIEKTPOHHBIN // 9BC "KoHcynbTaHT cTyneHra" : [caiiT]. - URL
-http://www.studentlibrary.ru/book/ISBN9785741017722.html

5. Hosuxoga, E. H. KomnbiorepHas 00paboTka pe3yabTaToB U3MEpeHuil : yuebHoe mo-
cobue / E. H. HoBukoga, O. JI. Cepetnuk. — CtaBponoiib : CeBepo-KaBkasckuit ¢enepanbHbIit
yauBepcuret, 2017. — 182 ¢. — ISBN 2227-8397. — Tekct : 21€KTPOHHBIN // DIEeKTPOHHO-
oubanoreunas cucrema IPR BOOKS : [caiir]. — URL.: http://www.iprbookshop.ru/75577.html
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6. Ilonkpatosa, T. A. Cratuctuka. O0mmas TeOpHsi CTAaTUCTUKHU : yueOHOoe nocodue / T.
A. Tlonkparona, O. C. Ky3uenona, O. B. CeknernoBa. — Kemepoo : KemepoBckuii TeXHOJIOTH-
YeCKUW MHCTUTYT MUIIEBON MpoMmbIienHocty, 2011. — 143 ¢. — ISBN 978-5-89289-668-9. —
Tekct : anexTpoHHBIN // DnekTpoHHO-OubOaMoTeunas cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/14390.html

7. Ilmakos, I1. C. MatemaTuyeckas oOpaboTKa pe3ysIbTaTOB U3MEPEHUM : yueOHOE T10-
cobue / I1. C. Inakos, 1O. JI. FOnakoB. — KpacHosipck : Cubupckuii heaepanbHblii YHUBEPCH-
tet, 2014. — 410 c. — ISBN 978-5-7638-3077-4. — TeKkcT : 37EKTPOHHBIA // DIEKTPOHHO-
oubnmmoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/84372.html

8.3 UnTepHeT-pecypchl, HEOOXOAUMbIE [1JIS OCBOCHH S JUCIHUNIMHBI (MOIYJIAA)

1. Dnexrponnas Oubmmoreuynas cucrema (OBC) OOO «llomurexpecype» «KoHCyib-
TaHT CTyACHTa»: WWW.Studentlibrary.ru.

2. DnextpoHHO-0nbmnoreunas cucrema IPR BOOKS: http://www.iprbookshop.ru

3. DOmnekrponnas oubnuorexa AI'Y https://biblio.asu.edu.ru

9. MATEPHAJILHO-TEXHUYECKOE OBECITEYEHUE TACHUATLIAHEI
(MOJY.JIST)

Jlis npoBeieHUs MPAKTUYECKUX 3aHATUI HeoO0Xo1uM oJuH nuctuieiinslii kinace 11K, 00b-
€/IMHEHHBIX B JIOKAJIbHYIO BBIYHCIHUTEIBHYIO CETh C JOCTYIIOM B MHTEPHET M O00OPYHAOBAaHHBIN
MYJIbTUMEAMMHON yCTaHOBKOW (IpoekTopoM). i mpoBeieHus JIEKIMOHHBIX 3aHATHH — ay/u-
TOpUs, 000pyI0BaHHAS MYJIbTUMEIUNHON YCTAHOBKOM.

JUig IpoBeieHUs 3aHATHI 10 JUCUUIUIMHE UMEIOTCS ayAUTOPUM AJIs IPOBEAEHUS JIEKIU-
OHHBIX 3aHATUH, 000pPYIOBAaHHBIE MYJIbTUMEIUNHON TEXHUKON C BO3MOKHOCTBIO MPE3EHTALUU
o0yyaroIux MaTepuanoB, pparMeHTOB (UIbMOB; ayJUTOPUU JJIsl POBEACHHUS CEMHUHAPCKUX U
IIPAKTUYECKUX 3aHATHH, 000pyI0oBaHHbIE Y4eOHON MeOENnbl0 M CpPeICTBAMHU HArJISAHOIO IMpea-
CTaBJIeHHs] y4eOHBIX MaTepHasioB; OMOINOTEKa C MecTaMH, 00OPYAOBaHHBIMU KOMIIbIOTEpaMH,
MMEIOIIHMMHU I0CTYI K ceTH HTEepHeT.

Pabouas mporpamMMa JAUCHUIUIMHBI (MOAYJIS) TP HEOOXOAMMOCTH MOXET ObITh aJanTu-
poBaHa /7151 00y4eHHUs (B TOM YHCIIEe C IPUMEHEHUEM IUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHO-
JIOTH) JIUI] ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMHM 3[0POBbs, MHBAIHIOB. s 3TOrO Tpedyercs
3asiBJICHHE 00YyJaromuxcs, BISIOUMXCS JINLAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbBS,
WHBAJIMJAMHU, WIA HX 3aKOHHBIX IPEJICTAaBUTEICH M PEKOMEHIALMU IICUXO0JIOI0-MEIUKO-
nejarornyecko komuccuu. Jlyis MHBaIMAOB cojliepskaHue padouel MporpaMMbl JHUCHHUIIIMHBI
(MOMyJIsl) MOKET OIPENENIATHCS TaKXKe B COOTBETCTBUU C MHAMBUYAIbHOM MporpaMmMoii peadu-
JUTALMK UHBaIUAA (TIpYU HAIUYUN).
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