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1.IEJIA U 3AJAYM OCBOEHMS JUCHUILINHBI (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, oOpabOTKHA U aHaJIM3a JIaHHBIX, a
TaK)ke MPUOOPETEHNE HaBBIKOB MCCIIeIoBaTeNs JaHHBIX (datascientist).

1.2. 3agauyu ocBOeHMS TUCIUIIHHBI (MOIYJIsA):
- 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;
- copMUpPOBaTH YMEHHUS W HABBIKW HCIIOJIb30BAaHUS LU(PPOBBIX TEXHOJOTHH B mpodec-
CHUOHAJILHOM JESTEIILHOCTH.

2. MECTO JUCIUIIJIMHBI (MOAYJIs1) B CTPYKTYPE OIIOII

2.1. YueOnas qucuuiinaa (MoayJs) «Ocuosl BigData u ananusa naHHBIX» OTHOCHTCS
K 4acT, GOopMUpYEeMOM yJaCTHHUKAMHU 00pa30BaTeNbHBIX OTHOLICHUIH OCBauBaeTCsa B 3 CEMeCT-
pe.

2.2 J1ns1 u3ydeHUsl TAaHHOH Y4eOHOI MUCHUIUINHBI (MOIYJs) HEOOXOAUMBI CJIETYIO-
Me 3HAHHUS, YMEHHSl, HABbIKH, ()OPMHUPYeMble NPeIIecTBYOIMMHI JUCHHILINHAM:

- Bricmiast maremaruka, Undpopmaruka.

3HaHus:

- pa3aUYHbIE METOABI U METOJAUKH MOJYYCHUS U MPOBEICHUS aHAJIN3a METATaHHBIX.
Ymenus:
- MHTEPIPETUPOBATH MOJYUYEHHBIE B XOJI€ aHAJIM3a PE3yJbTaThl C TOYKU 3PEHUS IOJArO-
TOBKHU YIIPABJICHUYECKUX PEIICHUN.
HaBbiku:
- BIaJIeTh OCHOBaMH paboThI ¢ OOIBIIMMU MaccuBamMu aHHBIX (BigData).
2.3.ITocaenywuiue ydyedHble TUCHUMIMHBI (MOAYJIH) U (MJIH) MPAKTHKH, IS KOTO-
PbIX HEOOXOAMMBbI 3HAHUS, YMEHUs, HABbIKH, (JOpMUpPYeMble TaHHOWH Y4eOHOM TMCUMILIU-
HOM (MoayJiem):
- CTIeMaNIbHBIE U TTPO(EeCCHOHANIbHBIE JUCITUTUINHBI,
- BBITyCKHAsI KBAMTHPHUKAIMOHHAs paboTa.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHUS 1O JUCHUIIJIMHE (MOAYJIIO)

[Iporiecc ocBOCHUS TUCIUMTIIUHBI (MOIYJISI) HAIIPaBJIeH Ha (OpMUPOBAHUE AIIEMEHTOB Clle-
nytomux komnereHuii B coorerctBuu ¢ ®I'OC BO u OIIOIT BO no ganHOMy HampaBiI€HUIO-
MTOATOTOBKH / CIIEIIMATEHOCTH

a) yausepcansHol (YK): VK-1.



Tabauna 1 — JlekoMno3unusi pe3yJibTaToOB 00y4eHHA

Kon [InanupyemMsbie pe3ynbTaThl OOYYEeHHS 10 JUCIHUILIHHE (MOIYIIIO)
1 Hamﬁgégzii;e KoM= 3Hath (1) YmeTs (2) Brnaners (3)
NyK111 nyKi1.2.1 NyK1.3.1
3HaEeT MPUHIIUIIBI Ywmeet cootHOCUTh | MIMeeT npakTuyeckui
VK-1 cbopa, orbopa u Pa3HOPO/IHBIE SIBJIC- OTIBIT pa0OTHI C UH-
CriocobeH ocyIecTB- 00001eHns HMSI U CUCTEMATU3HU- (opMalOHHBIMU
JISITH TIOHCK, KPUTHYE- nHpopManun pOBaTh UX B paMKax 00BbEKTaMH, OIBIT
CKHI aHaJIn3 U CHHTE3 n30paHHbBIX BUJIOB | Oubanorpaduueckoro
uH(MOpMAIIUH, TPUME- npo(ecCHOHATLHOM | MOMCKA, KPUTUYECKO-
HSTh CHCTEMHBIH MO/ JESITEIIbHOCTH ro aHaJIM3a U CUHTE3a
XOJ ISl peLIeHUs O- MH(pOpPMALIUH, CH-
CTaBJICHHbIX 3a1a4 CTEMHOTO ITOAX0Aa K
PEIIEHNUIO [TOCTaB-
JICHHBIX 3a/1a4

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJIS)

O0beM AUCUMILTUHBL (MOIYJISl) COCTABISEeT 2 3a4€THbIC €UHUIIBI, B TOM uncie 36 4acos,
BBIJICTICHHBIX Ha KOHTAaKTHYIO pa0OoTy oOydaromuxcs ¢ InpernojaBaTesieM (U3 HUX 36 JacoB —
NPaKTUYECKHEe, CEMUHAPCKUE 3aHATHs), U 36 4acoB — HAa CaMOCTOSTEIIbHYIO paboTy o0ydaro-
[IUXCS.

Tabauua 2 - CTpykTypa H cojep:KaHue TUCHUIIHHBI (MOIYJIS)

KonTakTHas pabora CamocTosT. DOpMBI TEKYILETO
o (B wacax) pabota KOHTPOJIS yCIIeBae-
No HaumenoBanue panena 3 MOCTH,
n/n TEMBI = opMa IPOMEXKY-
(remeD) Blnm | m | op | kp | cp | ®opvanpomery
TOYHOH aTTECTAINH
[no cemecmpam]
Beenenne B BigDatan ananms
JIaHHBIX: OCHOBHBIE ITOHATH,
00J1aCTH IPUMEHEHHSI, CO- .
1 P " 4 4 VYcTHBI onpoc.
BPEMEHHBIX TEXHOJIOTHH 00-
paboTKH U aHaIH3a OONBIINX
JIAHHBIX.
Bonpmme nannsie. Opranu- YcTHBIM ompoc.
2 3anus cOopa v XpaHeHHS 4 4 [IpakTnueckoe 3a-
0OJBIIMX HAOOPOB JJAHHBIX. JTaHUE.
OCHOBBI MATEMATHIECKOM 3 Y CTHBI OIDOC
cratuctuku. STATISTICA. poc.
3 o 10 10 [pakTrueckoe 3a-
Hanctpoiika Excel «Ilaket
JaHue.
aHaIM3ay.
IIpenBapurenbHbIil U pa3Be- VYcTHBIM ompoc.
4 JIOYHBEIN aHAJIN3 TaHHBIX B 10 10 [IpakTuueckoe 3a-
Ruu Python. JaHHE.
Busyanmu3zanusganHbIX U pe- .
Y AR P YcTHBIH ompoc.
3yJibTaTOBaHaIu3a. BbIBOIbI U
5 8 8 [IpakTHueckoe 3a-
PEKOMEHIAIUH 110 OpPraHu3a- -
WU TajdbHEeHIei paboThl. )
UTOIo 36 36 3AYET




Tabauna 3 — Marpuua cOOTHeCeHUsI Pa3aeioB, TeM Y4eOHOl TUCUMILIUHBI (MoayJsi) udop-
MHPYeMbIX KOMIIeTeHIU I

Pasnen, Tema Kon- Kox kommieteH- | O6miee komudecTBO KOM-
b
UH o
JUCHUILUIAHBI (MOYJIs) BO9acoB OLK-1 NETEHLIUH

Beenenne B BigDatan ananns maHHBIX:
OCHOBHBIC TIOHSTHS, 00JAaCTH TpPUMCHE- 8

. + 1
HUS, COBPEMEHHBIX TEXHOJOTUH 00pa-
OOTKM U aHaJIn3a OONBIINX TAaHHBIX.
Bonsmme mamubie. Opranmzanus coopa u 8 + 1

XPaHCHUA OOJIBIINX Ha60pOB JaHHBIX.

OCHOBBI MaTEMATHUYECKOW CTATHCTHKH.
STATISTICA. Hanctpoiika Excel «Ila- 20 + 1
KET aHAJIN3ay.

IIpenBapuTenbHbIl U pa3BEelOYHbINA aHa-

nu3 aanHbIX B Rumm Python. 20 " !
BusyanmzanusiiaHHeIX W pe3yIbTaToOBa-
Hanm3a. BEIBOBI M peKOMEHANu 110 Op- 16 + 1
TaHU3aIlMU JalibHEHIIeH paOoThI.

UTOI'O 72 1

Kpartkoe conep:xanue Kax10i TeMbl JMCUUILIHHBI (MO1YJIs1)

Tema 1. Beegenne B Big Data u aHam3 1aHHBIX: OCHOBHBbIE NIOHATHS, 00/1aCTH NIPH-
MEHEeHHsl COBPEeMEHHbIX TeXHOJIOTHil 00padoTKM M aHaJIM3a 00JIbIINX JaHHbBIX

[Tpeamer u 3amaun Kypca. TepMUHOIOTHS, UCTOPUS NOABICHUS. TEeXHUUECKUECTOKHOCTH
pabotsl ¢ 6onbiMu ganHbpiME(BigData). bosbiie nanHbie B MHPOPMAIIMOHHBIX TEXHOJIOTHUSX:
COBOKYITHOCTb TOJXOJI0B, MHCTPYMEHTOB U METOJI0BOOPAOOTKU CTPYKTYPHUPOBAHHBIX M He-
CTPYKTYPUPOBAHHBIX JIaHHBIX OI'POMHBIX 00BEMOB M 3HAYUTEILHOTO MHOTO00pa3Us IS MoJTyye-
HUS BOCIIPUHUMAEMBIX YEJI0BEKOM PE3yJIbTaTOB. /[aHHBIE U METaJaHHBIE.

Tema 2. boabmme nannbie. Opranusanus cOopa u XxpaHeHHus 001bIIMX HA0OPOB NaH-
HBIX.

C6op, xpaneHue, 00paboOTKa, U3BJICUEHUE U aHATTN3 OOJIBLINX MMOTOKOB JaHHBIX. OCHOBHBIE
XApPaKTCPUCTHUKU U THUIIbI 0OABIINX Z[aHHI)IX.(DOpMI)I MNpEaACTaBJICHUA JAaHHBIX, TUIIBIM BUAbLI JTaH-
HbIX. [IpencraBnennst HAOOPOB TaHHBIX.

Tema 3. OcnoBbl MmatemaTudeckoii craructuku. STATISTICA. Hancrpoiika Excel
«ITaker anaausa».

OcCHOBHBIE aHATUTHYECKHEMETOAbI 00paboTku maHHbIX.IIporecc ananuza. Obmas cxema
ananm3a.llporpaMmMHoe oOecrnieueHre B 001acTH aHaiau3a JaHHBIX.CTaTUCTUYECKUA TOIXOM K
aHanu3y JaHHbIX. ToyeuHoe U MHTEepBaJIbHOEOIIEHNBaHKE. BrisiBnenue B3aumocsszeid. Koppens-
IUOHHBIA aHanu3. Perpeccust.

Tema 4.IpeaBapuresibHblii (pa3Ben04Hblii) aHaMN3 TaHHBIX B R i Python.

[ToarotoBka naHHBIX K aHanu3y. Pabora ¢ BbiOpocamu M NHpOMyIIEHHBIMU3HAUYEHUSMH.
[IpenBaputensHOe HccnenoBanue Dataset: ompenencHue ero OCHOBHBIX XapaKTEPHCTHK, B3aM-
MocBs3el Mex Iy npu3HakaMu. OOpaboTKa MPOITYCKOB.

Tema 5.Busyanu3zauus JaHHBIX U pe3yJbTATOB aHAJIN3A.
BaxxnocTth BHU3YyalIU3allun I[aHHI)IX.OCHOBHBIe IMPUHOUIIBI BU3yaJIn3aliuu. Croco05b1 BHU3Yya-
JU3auyy JaHHbIX. [Ipe3senTanus pe3ysibTaToB.




5. METOAUYECKHUE YKA3AHMA 11O ITPEITIOJABAHHUIO
N OCBOEHUIO IUCHUIIJIMHBI (MOY JIA)

5.1. Yka3anus Ajs npenojaBare/ieil M0 OPraHnu3aluy U NPOBeJeHUI0 Y4eOHbIX 3a-
HATHUH 110 JUCUHUITIMHE (MOTYJIIO)

[Ipn MOATrOTOBKE K 3aHATHIO TPENoJaBaTelb TOJDKEH OOpaTHTh 0co00€ BHUMAaHUE
HalleJICBbIC YCTAaHOBKHM CTYJEHTaM, Y4eOHbIE M BOCIHTATENIbHBIC Ienu 3aHsaTusA. Ilpemnogasa-
TENbJIOKEH 0053aTEIbHO O3HAKOMHUTHCS C PEKOMEHJIOBAHHOM i1 0o0y4daeMbIX JUTEpary-
PO, TIIATEIFHO U3YYUTh MPUMEHSEMbIE HATJISTHBIC TTOCOOUS.

[Mnan mpoBeneHUs 3aHATUH JODKEH BKIIOYATH: y4eOHBIC BOMPOCHI MPHU TPaAJAUIIHOH-
HBIXMETOAaX OOyYeHHs; BOIMPOCHI MPOOJEMHOr0 XapakTepa U MPOOJIEMHBIE CHUTYallUH, €C-
JTUTIPUMEHSIETCS TPOOJIEMHBIA METOJ HW3JI0KCHHS; MyTEBOJUTENbh MPEAbSIBICHUS HILTIOCTPA-
THUBHOTOMATEpHANIA; IUTATHI, IPUMEPHI, ONPEACICHUA, POPMYIUPOBKH; IPYTUE DJIEMEHTHI 10
YKETTAaHUIOTIPENOAaBaTes.

B npouecce o0yueHus CTyIEHTOB MpeAyCMaTpPUBAETCS MPUMEHEHUE WHTEPAKTUBHBIX
UUHBIX ()OPM WHHOBAIMOHHBIX YICOHBIX 3aHSATHH, Pa3BUBAOIIMX Y O0YJAOIINXCS HABBIKHKO-
MaHJHOUM paboOThl, MEKIMYHOCTHOM KOMMYHUKAIIUHU, IPUHATUS PEIICHU, JIHIEPCKUEKAYeCTBa
(BKJIFOWAsi TPOBEJICHHE HMHTEPAKTHBHBIX JICKLUM, TPYNIOBBIX JUCKYCCHUH, POJIEBBIX
UTP,TPEHUHTOB, aHAJIU3 CUTYyallMil ¥ MMHUTAIIMOHHBIX MOJENeH, MpenojaaBaHue AUCLUUILIAH B
(GhOopMEKYypCOB, COCTABICHHBIX HA OCHOBE PE3YJIbTATOB HAYYHBIX MCCIEIOBAHUN, MPOBOIUMBI-
XYHUBEPCUTETOM, B TOM YHCIJIE C YYETOM MOTpeOHOcTel paboromareneii). Peanuzanuskomme-
TEHTHOCTHOTO IMOJX0/1a MPeAyCMaTPUBAET IIMPOKOE UCIIOIb30BaHUE B YUEOHOM IpOIleCcCeaK-
TUBHBIX M UHTEPAKTUBHBIX (JOPM MPOBENECHUS 3aHATHI (KOMIBIOTEPHBIX CUMYJISIUMN,EIOBBIX
U POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYyallMi, JUCKYCCHH) B COYETAaHUU CBHEAYAUTOPHOU
paboToii ¢ 1enpo GOpMUPOBAHUS U PA3BUTHS MPOGECCHOHATBHBIX HABBIKOBOOYJAIOIITNXCSI.

5.2. Yka3aHus 1Jis1 00y4arommXxcs M0 OCBOCHUIO M CUMILITHHBI (MOIYJIIO)

OCHOBY TEOPETUYECKOTO O0Y4EHUs CTYIEHTOB COCTaBIISIIOT CUCTEMAaTHU3UPOBAHHBIE 3HA-
HUS CTyJIEHTaM O HauboJiee CIOKHBIX M aKTyaJbHBIX MpobiemMax u3ydaemoil nucuurinsbl. Ha
3aHATHSIX 0c000€ BHUMaHHE YIEINSETCS HE TOJIbKO YCBOCHUIO CTYACHTAMU M3y4aeMbIX ITPoOieM,
HO ¥ CTUMYJMPOBAHUIO UX aKTUBHOW IIO3HABATEJIBHOM JESITEIBHOCTH, TBOPYECKOIO MBILIUICHUS,
Pa3BUTHIO HAYYHOTO NPOEeCCHOHATbHO-3HAYUMBIX CBOWCTB U KaYeCTB.

OcymecTBiss yuyeOHble AEUCTBUS Ha 3aHATHUAX, CTYJIEHTHI JOJDKHBI BHUMATEIbHO BOC-
IPUHUMATh JEUCTBUS MPENOoIaBaTesl, 3allOMUHATh CKJIaAbIBAIOIIUECs] 00pa3bl, MbICIUTh, JOOU-
BaTbCs NOHMMAHHS M3Y4aeMOIo IpeaMeTa, NPUMEHEHHs 3HAHUM Ha NMpaKTUKE, NPU PEIICHUU
yuebHo-TIpoeccnoHanbHbIX 3a1a4. CTy/IEeHThl TOJKHBI aKKypaTHO BECTH KOHCHEKT. B cimyuae
HEJIOMOHMMAaHUs KaKoi-Tn00 4acTH mpeaMeTa ciaelyeT 3a7aTh BOIPOC B YCTAHOBIEHHOM MOPSiI-
Ke npenojiaBatento. B mpoiiecce paboThl HEOOXOIUMO TaK K€ BBINOIHITH B KOHCIIEKTaX MOJEIN
U3y4aeMoro mnpeaMera (PUCYHKH, CXEMbI, YepTeKU U T.J.), KOTOpbIE UCIOJIb3YeT IMpernoaaBa-
TeJlb.

PaboTy Haj KOHCHEKTOM ClIeAyeT HAaYMHATh C €ro JOpaboTKH, JKENaTeIbHO B TOT JKe
JIeHb, TIOKa MaTepual ellle JIETKO BOCIPOU3BOAUM B mamsTH (uepe3 10 yacoB mocie JIEKIUH B
namsTu octaercs He 6onee 30-40 % matepuaina). 3anMcH TOJKHBI OBITh HATJISATHBIMH, JJIS YETO
clelyeT MPUMEHSTh pa3jNyHble criocoObl BbaeneHuil. B xone nopaboTku KOHCHEeKTa yriayos-
I0TCS, PacIIUPSIIOTCA U 3aKPEIUISIFOTCS 3HAHMS, a TaKXKe JOIOJIHAETCS, UCIIPABIISETCS U COBEP-
IIEHCTBYETCS] KOHCIIEKT.

HenpemeHHbIM ycioBHEM TIIyOOKOTO yCBOGHHs Y4eOHOrO Marepuaia SBJISEeTCsS 3HaHHE
OCHOB, Ha KOTOPBIX CTPOUTCS U3JokeHue MaTepuana. OObIUHO MpernoiaBaTeiab HalOMUHAET, Ka-
KOl paHee U3y4eHHBIH MaTepuan U B KaKOH CTeNeHU TpeOyeTcs MOArOTOBUTh K OYEPEeHOMY 3a-
HaTuio. OOpallleHne K paHee U3Y4YeHHOMY MaTepualy He TOJIbKO ITOMOIaeT BOCCTAaHOBUTH B Ma-



MSITH W3BECTHBIC TIOJIOKEHUS, BBIBOJBI, HO W TPHUBOJUT pPa3pO3HEHHBIC 3HAHHS B CHUCTEMY,
YIITYOJISIeT U PACHIUPSIET UX.

[Ipu pabore ¢ OCHOBHOW M JOMOJTHUTEIBHON JIMTEPATYPOr MPHUAECPKUBATHCS TAKOW I10-
cienoBatenbHocTH. CHavana MpovYMTaTh BECh 33aHHBIA TEKCT B ObicTpoM Temme. Llens Takoro
YTCHUS 3aKJIF0YAETCS B TOM, YTOOBI CO37aTh O0IIee MPeICTaBICHHEe 00 M3ydyaeMOM Marepuale,
MOHATH OOIIMMI CMBICT MPOYUTAHHOTO. 3aTE€M MPOYUTATH BTOPUYHO, OOJiee MEJIEHHO, YTOOBI B
XOJI€ YTCHHUS MTOHATH U 3aIIOMHHUTH CMBICI KKIO0H (pa3bl, KAKJIO0r0 MOJI0KEHUS U BOIIPOCca B I1e-
JIOM.

[TonroToBka NOKIAA0B, BBICTYIUIEHHH U pedeparoB. Pedepar mpencraBisier muchbMeH-
HBI MaTepuall Mo ONpeeNEHHON TeMe, B KOTOpOM coOpaHa MH(OpMAIHs U3 OJHOTO WM He-
CKOJIbKUX MCTOYHHKOB. B HEM B 0000LICHHOM BHIE€ TPEACTABISIETCS MaTeprall Ha ONpe/IeieH-
HYIO TEMY, BKJIFOUAIONIHKA 0030p COOTBETCTBYIOIIUX JUTEPATYPHBIX U APYTrHUX UCTOYHUKOB. Pe-
(depaTbl MOTYT SBISATHCS U3JI0KEHUEM COJICPKAHUS KaKoW-T1M00 HaydHOU paboThl, CTaThH U T.II.
Hoxnan mpencraBisger myOaudHoOe, pa3BEPHYTOE coodiieHue (MHPOPMHUPOBAHWE) IO OIpeEje-
JEHHOMY BOTIPOCY HJIM KOMILUIEKCY BOIIPOCOB, OCHOBAaHHOE Ha MPHUBJICYCHUU JOKYMEHTAIbHBIX
JIAHHBIX, PE3yJIbTaTOB HCCIICIOBAHNUS, aHAIHM3A JCSITSILHOCTH U T.1I.

[Tpu moaroTOBKE K JOKJIAAy Ha CEMHHApPE M0 TeMe, YKa3aHHOH MpernoaBaTeieM, CTyIeHT
JIOJDKEH 03HAKOMHTBLCSI HE TOJILKO C OCHOBHOM, HO M JIOTIOJHUTEIIBHOM JINTEPATYPOH, a TaKkKe C
MOCJIETHUMH ITYOJIMKAIMSIMU 110 3TOM Tematuke B cetu MuTepHer. HeoOXoauMo moaroToBUTh
TEKCT JIOKJIaJa ¥ WLIOCTPATHBHBIN MaTepHall B BUC Npe3eHTauu. JJoKiaa J0DKeH BKIIOYATh
BBEJICHHE, OCHOBHYIO YacTh W 3akiouenue. Ha goxman orBoautcs 20-25 MUHYT yueOHOTO Bpe-
meHu. OH JOJDKEH ObITh HAaYYHBIM, KOHKPETHBIM, OINpPEICICHHBIM, TIIyOOKO PAacKphIBaTh MPO-
Oonemy u mytu ee pemnieHusi. OCoOGHHO clieyeT 0OpaTUTh BHMMaHHE Ha OE3yCIIOBHYIO 00s3a-
TEJILHOCTh PEUICHHUS JOMAITHUX 337124, YKa3aHHbBIX MPEIoIaBaTelieM K CEMUHapYy.

Tadauna 4 — Conep:xkaHue cCaMOCTOATEIbHON padoThI 00yUYarOIIUXCS

Homep Dopmul
Temvi/6onpocwl, 8viHOCUMbBIE HA CAMOCMOS- Kon-60 G
pasoena paoonibl
meibHoe U3yyeHue yacoe
(memvi)
1 ITorck naHHBIX N0 3aJJaHUIO MTPENOABATEINS 4 IIpoekTHOE3a1aHKE.
2 COop u npeacTaBlieHNe HAMIEHHBIX JaHHBIX 4 [IpoekTHoe 3a1a-
B Buze Dataframe HHE.
3 Pa3BenouHbIi aHANM3 OJYYEHHBIX JAHHBIX 10 [IpoekTHOoE 3a1a-
HHE.
4 VYcranoBneHne B3aMMO3aBUCUMOCTEH U BBI- 10 [IpoekTHoe 3a1a-
BOJIBI HHE.
5 Buszyanuzanus pe3ynbraToB 8 [IpoexTHoe 3a1a-
HHE.

5.3. Buabl u ¢popmMbl NMCbMEHHBIX PadoT, MpelyCMOTPEHHBIX NPH OCBOEHHH JAWCLM-
IUIMHBI, BBINOJIHAEMbIe 00y4al0IUMHUCS CAMOCTOATEIBHO.

Kpurepun oneHuBanus KomnereHuui (pe3yJbTaToB)

- TPaBUIILHOE U3JIOKEHHUS JT0KJIa/1a (aKTyaJlbHOCTb, 1I€Ib U 33J]a4l, COJIep KaHNe, BHIBOJIBI,
pPEKOMEH/Iallu) U COCTaBlIeHHE Mpe3eHTanuu (opopmieHue ciaioB, MHGOPMAIIMOHHOE COJIEp-
’KaHHe, CIUCOK UCTOYHHUKOB HAyYHOU JIUTEpaTyphl);

- YPOBEHb PACKPBITHS TEMBI;

- TEMaTUYECKOE COOTBETCTBUE COACPKAHMS TOKIa/la U PE3eHTaLlNN;

- KOJIMYECTBO MCIIOJIb30BaHHBIX UCTOYHUKOB HAyYHOU JIUTEPATYpHI;

- YPOBCHb BJIaJICHUA MaTCpUaAIOM U TepMHHOHOFHeﬁ Mo AMCHUILIMHE B XOJ€ 3allIMThI KYp-
COBOM pabOTHI.



6. ObPA3OBATEJIBHBIE I THOPOPMAILIMOHHBIE TEXHOJIOT'UA
6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

CrpykTypa ocBoeHus aucuuiuimiel «OcHoBel BigData 1 ananu3 gaHHBIX» IpeaycMaTpu-
BaeT UCIOJIb30BAaHUE CIAEAYIOUIMX 00pa30BaTEIbHBIX TEXHOIOTHM M0 BUIaM y4eOHbBIX paboT:

[TpakTHyeckue 3aHATHS C UCTIOIB30BAaHUEM MYJIbTUMEIUIHOTO 000PYI0BaHHUS.

Bxouenue GecriiaTHOro oHiaiiH Kypea «BigData u Data Science: HauHU TTOTpy>KEHHE C
HYJIsI» Ha oOpa3oBarenbHoi miardopme: Stepik- https://stepik.org/course/101687/promo

JucranuroHHble (OPMBI BBITIOHEHUS 3aJaHH.

Ilpakxmuueckue 3anamusn. OCHOBHOW (HOPMOI SBISIETCS BBINOJHEHHE MPAKTUYECKUX
paboT, 3HAKOMCTBO CO CIELHATU3UPOBAHHBIMUIIPUEMAaMH U MTPOrpaMMaMu paboThI ¢ JaHHBIMU B
unrepHere, B nporpammax MS Excel u STATISTICA u si3pikamu nporpammupoBanus R u Py-
thon.

AKTUBHBIC U HHTEPAKTUBHBIEC ()OPMBI 00YyUEHHSI BKIIIOUAIOT: COOECEOBAHKE IO TIOUCKY U
cOopy TpeOyeMbIX NaHHBIX, alTOPUTMY OOpabOTKH, aHAINU3Y, OOCYXKICHUS PE3yabTaTOB o0pa-
60TkK uH(poOpManuu (paboTa B KOMaHIE U METOJ] IPOCKTOB). AHau3, 0000IIEHUE MAaTEPUATIOB
10 33JJaHUSM, a TaKXKe IPOCMOTP U 0000IeHe MaTepHalOB MIPEe3eHTaLUI.

Ha 3aHaTHsAX MCnonp3yroTcs:

1) yuebHO-HarIs1AHBIE MaTepHAIIBL: POTO-CHaiiAbI, POPMYIIbI, BEIOOPKH;

2) crelHaIn3uPOBAHHBIC POrPAMMHBIC ITPOITYKTHI.

Komnwviomepnuvie cumynayuu B popme pelieHus 3a1ad OLEHKH COOTBETCTBUS MOJIyYEeH-
HBIX PE3YJIbTATOB TUIOTE3€¢ HOPMAIBHOTO PACHpEACTICHHS, XapaKTEPUCTHUKU BapHaOeIbHOCTH
BbIOOPOK, IPOBEPKH 'MIIOTE3 paclpe/ieeHusl U OLICHKH CBSA3U MEX/y IPU3HAKaMHU.

Jluckyccuu o0 DOCTOMHCTBAX M HEJOCTaTKaxX NPUMEHEHHUs NapaMeTPHUYeCKUX HHemapa-
METPUUYECKUX CIIOCOOOB 00pabOTKM MOTYYEHHBIX PE3yJIbTaTOB, BEIOOpaX OCHOBHBIX (DaKTOPOB,
BIIMSFOIIMX HA pacIpeieIeHUe TIOIYYeHHBIX PE3YJIbTaTOB MPH MCIIOIb30BAaHIH TUCTIEPCHOHHOTO
aHanm3a 00pabOTKU TaHHBIX.

Tabauna 5 — O0pa3oBaTebHbIC TEXHOJIOTHH, HCIOJb3yeMble NMPH peanu3aluu y4eOHbIX
3aHATHH

Pa3nen, Tema ®dopma yueOHOro 3aHATHUS
JTUCIUIUIAHBL (MOJYJIS1) Jlexuus IIpakTrueckoe 3aHs- JlaGopatopHas
THE, CEMUHAP pabora
Beesenne B BigDatau anamis3 He npedycmompe- | Bvinonnenue npaxmu- | He npedycmom-
JIAHHBIX: OCHOBHBIE TIOHSTHS, HO yeckux 3a0anui. Mu- peno
00J1aCTH IPUMEHEHHsI, COBPE- HU-NPOeKm UHOUBUOY-
MEHHBIX TEXHOJIOTUi 00paboTKN anvuvii. [ pynnosas
¥ aHaJM3a OOJIBIINX JAaHHBIX. paboma
bonbume nannsie. Oprauusauus | He npedycmompe- | Munu-npoexm unou- | He npedycmom-
cOopa 1 XpaHeHHsT OOJIBIINX HO 6UOYATbHDIIL. peHo
HabOPOB JAHHBIX.
OcHOBBI MaTEMaTHYECKOMH CTa- He npedycmompe- | Ycmmuwvui onpoc. Mu- | He npedycmom-
tuctuku. STATISTICA. HO nu-npoexm.I pynnosas peno
Hancrpoiika Excel «Ilaket ana- paboma
nn3ay.
. He npedycmompe- | YVemmuwiti onpoc. Mu- He npedycmom-
IpenBapuTebHbIN U pa3BeI0y-
HBII aHaJIW3 JaHHBIX B Ruim Ho Hu=np Oelc " uHOueuay- perto
Python. anvuwiu. I pynnosas
paboma
BusyanuzanusaanHeIx u pe- He npedycmompe- | Vemmuwiii onpoc. Mu- He npedycmom-
3y/bTaTOBaHaIM3a.BeiBobI 1 HO HU-NPOEeKm UHOUBUO)- peno



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

PEKOMEHIAIMH 110 OpraHU3aIHN anvuwii. [ pynnosas
JaTbHEHTIIeH paOoTHI. paboma

6.2. UndopManimoHHbIE TEXHOJIOTHH

— Hcnonws3oBanue MHPOPMAIIMOHHOTO pecypca mpernoaaBarelisi (pacchlUlka 3a/laHui,
MPEIOCTABIICHUE BBIIIOJIHEHHBIX pabOT, OTBETHI HAa BOMPOCH], O3HAKOMJICHHE YYallUXCs C OlLEH-
KaMmu);

— Bxmouenue 6ecruiatHoro onnaiiH kypca «Big Data u Data Science: HauHm morpysxe-
HUE ¢ HyJIs» Ha oOpa3oBaTebHoi iatdopme: Stepik - https://stepik.org/course/101687/promo;

— -OTKpBITBIE BUICOJICKIIUT y4eOHBIX KypCoB MI'Y https://teach-
In.ru/course/probability-theory-and-mathematical-statistics-for-geologists

— Hcnonp3oBaHUETEMATUUECKUX CANTOB MO CTATUCTUKE M aHAIM3Y JIaHHBIX, A3BIKY MIPO-
rpaMMHPOBaHUS R: https://r-analytics.blogspot.com :
http://window.edu.ru/catalog/resources/uchebnik-statistika, https://rstudio-pubs-
static.s3.amazonaws.com ,

— Hcnoas3oBanue oopa3opareiabHoro mopraia AI'Y http://learn.asu.edu.ru/

— DnexkTpoHHas OubinMoTeka «ACTpaxaHCKUN TOCYAapCTBEHHBIM YHHMBEPCUTET» COO-
cTBeHHOU reHepanuu Ha miathopme DBC «OnekTponusiii Yurtanbublii 3a1 — bubdmuoTex».
https://biblio.asu.edu.ru. Yuernas 3anuck oopa3zoBatenbHoro nopraia AI'Y

— DnextpoHHOo-0nbnuoreyHas cuctema (3bC) OOO «llomutexpecype» «KoHcynbTaHT
CTyAeHTa». MHoronpoguiIbHbeI 00pa3oBaTeNbHbIA pecypc «KOHCYNBTaHT CTyIEHTa SBISIETCS
ANIEKTPOHHOU OMOJIMOTEYHON CHCTEMOM, MpPeNoCTaBISIONIEH nocTyn uepe3 ceTb MHTepHeT K
y4eOHOM JTUTEpAType U NOMOJHUTEIILHBIM MaTepuaiaM, MpUuOOPETEHHBIM Ha OCHOBAHUU TIPSMBIX
JIOTOBOPOB ¢ TpaBooOiaaarensmu. Karamor cogepkut 6onee 15 000 HanMeHOBaHUHN W3IaHHMA.
www.studentlibrary.ru. Peructpanus ¢ kommnsiotrepoB AI'Y

— DnekTpoHHas 6GubIMoTeuHas cucteMa n3narensetBa FOPAUT, pasnen «JlerennapHbie
kHUTHY. www.biblio-online.ru, https://urait.ru/

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

— DnekTpoHHO-O0ubanoreunas cucrema BOOK.ru

— Hcnonp3oBanue BUpTyalbHON oOyuatomeit cpeasl (LMS Moodle «9nekTponHoe 00-
pa3oBaHHEY)

— Hcnonbs3oBanue cpeicTB MpeICTaBiICHUS yueOHOW HHGPOpMalMU s MPOBEICHUS
JIEKIMK U CEMUHAPOB C UCIOJIb30BAHUEM MTPE3EHTALIHI

6.3. IIporpamMHoe obecnevyeHne,coBpeMeHHbIe NMPogeccCHOHATbHBIE 0a3bl JAHHBIX
U HH(POPMALMOHHBIE CTIPABOYHbIE CHCTEMbI
6.3.1. IlporpammHoe o0ecnieyenne

HaumeHoBaHHe MPOrpaMMHOI0 00ecredeHust Ha3nauenmne

Adobe Reader IIporpamma ass mpocMoTpa
HIICKTPOHHBIX JOKYMEHTOB

[Tnaropma aucranmoHHOro odydenns LMS Moodle ]S;F)’ITayaﬂbHaﬂ oOyuqaromas

Mozilla FireFox Bpaysep

Microsoft Office 2013, [TakeT ohHUCHBIX TPOrpamMm

Microsoft Office Project 2013, Microsoft Office Visio 2013

7-zip ApxuBatop

MicrosoftwWindows 7 Professional OmneparoHHast CHCTeMa

KasperskyEndpointSecurity CpencTBo aHTHBUPYCHOM 3a-
IATHI

Google Chrome Bpaysep

Notepad++ TeKCTOBBIN peaaKToOp
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HaumeHOBaHMEe NPOrpaMMHOIr0 odecreyeHust Ha3nauenue

OpenOffice [Taket ohUCHBIX MpOrpamMm

Opera bpayzep

Paint .NET PacTpoBblii rpaduyeckuii pe-
JIAKTOP

Microsoft Security Assessment Tool. Pexxumpoctymna: [Iporpamms! [utst nHGOPMAIIH-

http://www.microsoft.com/ru- OHHO# 0€30TaCHOCTH

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)

VLC Player MenuanpourpsIBaTeb

WinDjView [IporpamMma a1t mpocMOTpa
(aiinos B hopmare DJV u
DjVu

6.3.2. CoBpemeHHbIe NMpodeccHoHaNbHBIE 0a3bl JAHHBIX U HHPOPMAIIMOHHBIE CIIPa-
BOYHbIE CHCTEMbI

e DnekTpoHHBIH kKatanor Hayanoit 6ubmuorekn AI'Y Ha 6aze MARK SQL HIIO «Uu-
dbopm-cuctemy.https://library.asu.edu.ru

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

e VYHUBepcaJbHas CIPaBOYHO-MH(POPMAIMOHHAS MOJHOTEKCTOBas 0a3a JaHHBIX MEPHO-
mnueckux m3ganuit OO0 "UBUC". http://dlib.eastview.com

Wwms monb3oBarens: AstrGU

[Taposb: AstrGU

e DJeKTpoHHO-OMOIMoTeuHas cucreMa elibrary. http://elibrary.ru

e KoprnopaTuBHBIN MPOEKT ACCONMAINHI PETHOHAIBHBIX OMOIMOTEYHBIX KOHCOPIITYMOB
(APBUKOH) «MexpernonanpHasi aHanutudeckass pocnuch crareit» (MAPC) - cBonnas 6asza
JTAHHBIX, COJIeprKallias MOJIHYI0 aHATUTHYeCKyIo pocnuch 1800 Ha3BaHMI KYpPHAJIOB MO pa3HbIM
OTpacisiM 3HaHWH. YYaCTHHKH MPOEKTa MPEIOCTABISIOT APYT APYTY JIEKTPOHHBIE KOMHUH OT-
CKaHUPOBAHHBIX CTaTeW U3 KHUT, COOPHUKOB, KypHAJIOB, COAEPKAIIUXCs B (poHAax ux Oubauo-
tek.http://mars.arbicon.ru

e CnpaBounas npasoBas cucrema Koncynbrantllntoc. ConepKuTcs OrpoOMHBIN MaccuB
CTIPaBOYHOU NMPaABOBOM MH(POPMALINU, POCCHUHCKOE M PErHOHAIBFHOE 3aKOHOMIATENBCTBO, Cyae0-
HYIO MTPaKTHKY, (PMHAHCOBBIE M Ka/JPOBbIE KOHCYJIbTAIIMH, KOHCYJIBTAIIMM [T OIOPKETHBIX Opra-
HU3aIMid, KOMMEHTapUHU 3aKOHOATEIbCTBA, (POPMBI TOKYMEHTOB, MMPOECKTH HOPMAaTHBHBIX Ipa-
BOBBIX aKTOB, MEXAYHApOJIHbIE IPABOBBIE aKThl, IPABOBBIE AKThl, TEXHUUECKUE HOPMBI U ITPABH-
na.http://www.consultant.ru

e lHdopmanmonHo-npaBoBoe obecneuenne «Cucrema ['APAHT». B cucreme T'A-
PAHT mnpencraBnens! (enepanbHble M PETHOHANBHBIE MPAaBOBBIE aKThl, CyAeOHas MpPaKTHKA,
KHUTH, SHITUKJIOTICTUH, HHTEPAKTUBHBIE CXEMbI, KOMMEHTApUH BEAYIINX CIEIHAINCTOB U MaTe-
pHajbl U3BECTHBIX MPOQPECCHOHATBHBIX M3JaHUN, OJaHKM OTYETHOCTH M 0Opaslbl JOrOBOPOB,
MEKyHAPOIHBIEC COTJIAIICHHUS, IIPOSKTHI 3aKOHOB.

e [lpenocraBusier AOCTYN K (eaepanrbHOMY U PETHOHAIIBHOMY 3aKOHOJATEIbCTBY, KOM-
MEHTapHsIM U Pa3bACHEHUSAM U3 BeAylux npodeccuoHanbHbix CMMU, KHUraM 1 0OHOBIISIEMBIM
SHIUKJIOTICIIMSIM, THITOBBIM (popMaM TOKYMEHTOB, CyIeOHOH MpaKTHKE, MEXITYHAPOTHBIM JIOTO-
BOpaM U JIpyroil HopmMaTuBHOHN nHpopManuu. Beero B Hee BKIItOYeHO Oojiee 2,5 MIIH JTIOKyMEH-
ToB. B mporpamme npezactaBieHsl gokymeHTHl O0ojiee 13 000 dhenepanbHBIX, perHOHAIBHBIX U
MECTHBIX 3MUTeHTOB.http://garant-astrakhan.ru

e EauHOe OKHO J0CTyIa K 00pa3oBaTeabHBIM pecypcam http://window.edu.ru
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e MuHHCTEPCTBO HayKM U Bbicmiero oOpaszoBanus Poccuiickoit  ®eneparyu
https://minobrnauki.gov.ru/

e MunuctepctBo npocenieHus Poccuiickoit ®eneparuu https://edu.gov.ru

e Od¢unmanbueiii nHbOpMaMoHHbIH noptan EI'D http://www.ege.edu.ru

e OdenepanbHOE areHTCTBO 10 Jenam Mosoaexu (Pocmononesxs) https://fadm.gov.ru

o @ecnepanbHas cinyx0a 1Mo Ham3opy B chepe obOpazoBanust u Hayku (PocoOpHanzop)
http://obrnadzor.gov.ru

e (Caiit rocyaapcTBeHHOM mporpammbl Poccuiickoit @epepanuu «JlocTtynmHas cpena»
http://zhit-vmeste.ru

e Poccuiickoe ABMKEHHE MIKOJILHUKOB https://pam.pd

e OdunuanbHbIA CaiiT ceTeBOM akaaeMuH cisco: WwWw.netacad.com

7. @OHJ OHEHOYHBIX CPEACTB JUIs1 IPOBEJEHUS TEKYIIETO KOHTPOJISA
N ITPOMEXYTOYHOU ATTECTAIIUM 11O JUCIHUIIVIMHE (MOAY JI1O)

7.1. lacnopT (poH/IA OLIEHOYHBIX CPEICTB

[Tpu mpoBeneHWM TEKYIIEro KOHTPOJIS U MPOMEXKYTOUYHOW aTTeCTallud MO TUCHUILIMHE
(Momymio) «OcHoBel BigData u aHanmm3a 1aHHBIX» MPOBEPsieTCss CPOPMHUPOBAHHOCTH Y 00y4aro-
IIMXCsl KOMIIETEHLIMH, YKa3aHHBIX B pa3zese 3 HacTosIel nporpaMMel. DTarHOCTh (hOPMUPOBa-
HUS JTaHHBIX KOMIIETEHIMI B TPOIIECCE OCBOCHUSI 00pa30BaTEIbHON MPOTrpaMMBbl OTIPEENIIeTCs
HIOCJIEIOBATEIbHBIM OCBOCHUEM JUCIMIUIMH (MO Iel) U MIPOXOXKACHHEM MPAKTHK, a B MPOIIEC-
Ce OCBOGHUS TUCIMIUIMHBI (MOIYJIS) — MOCIEAOBATENHHBIM TOCTHKEHHEM PE3YJIbTaTOB OCBOCHHS
COZIepIKaTeNIbHO CBA3aHHBIX MEKTy COOOI pa3ziesioB, TeM.

Ta6auna 6 - CoorBeTcTBHE pa3/e/ioB, TeM JUCHUILINHBI (MOYJs1), pe3yJIbTATOB 00yYeHH sl
MO JUCHUIIHHE (MOAYJII0) H OLIEHOYHBIX CPEJICTB

HanmenoBanue
Ne Kontponupyemsie pa3iensl (TEMbl) JUCLHU- Kon xonTponupye-
. OLIEHOYHOTI'0 Cpe-
n/m TUJTUHBI MOM KOMITETEHIINN
CTBa
Beenenne B BigDatan ananus JaHHBIX: OCHOBHBIC
HOHSATHSL, 00JIACTH NIPHUMEHEHHS!, COBPEMEHHBIX .
1 S p P VK-1 VY cTHBIN onpoc.
TEXHOJIOTHI 00pabOTKH M aHa/IM3a OOJIBIINX
JaHHBIX.
B 0 5 YcTHBIN onpoc.
OJIBIIIUEC JAaHHBIC. raHu3anusa coopa u XpaHe-
2 A P . pa i xp YK-1 IIpakTnueckoe 3a-
HUs OOJIBIITUX HAOOPOB JIAHHBIX.
JaHHe.
OCHOBBI MaTEMaTHYECKOH CTATHCTHKY. YcTHBIN onpoc.
3 STATISTICA. Hancrpoiika Excel «IlakeT aHa- VK-1 [IpakTrueckoe 3a-
n3an. JaHUeE.
N . . YcTHBII onpoc.
€ABAPUTCIIBHBIN U Pa3BCIOYHbBIN aHAJIN3 JJaH-
4 pbeasap pasaelt A YK-1 IIpakTnueckoe 3a-
HbIX B Rus Python.
JTaHHe.
BusyanusanuusijaHHbIX M pe3ysIbTaTOBaHAIM- YcTHBIN onpoc.
5 3a.BBIBOIBI M peKOMEHIAIINH 110 OPTaHHU3aI[HH VYK-1 [IpakTnueckoe 3a-
TanpHEeHIIe paboThI. JaHue.

21.]'[51 OLICHUBAaHHUA PE3YJIbTAaTOB 06yquI/1$1 B BUC 3HAaHUH HCIIOJIB3YIOTCA CICAYIOIIHUE THU-
16l KOHTPOJIA:

- YCTHBIH OIpoC;

- IMCbMEHHBIE OTBETHI Ha BOIPOCHI,

- IPOCKTHBIE 3aJaHUS.
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JlaHHBIE THIBI KOHTPOIS TPOBOAATCA MO pa3pabOTaHHBIM BOMPOCAM IO OTACTHLHOMY
y4eOHOMY 3JIEMEHTY ITPOTPaMMBI.

Jlnst onleHUBaHUs Pe3yJbTaTOB OOYYEHMsS] B BUJE YMEHUW M BIAJCHUN HCIOIB3YIOTCS
CJIEAYIOUIME TUITBI KOHTPOJIA:

- MPAKTUYECKHUE 3aJaHus, BKIIOYAIOIIME OAHY WM HECKOJBKO 3a7ad B BUJE KPaTKOU
(bOpMYIUPOBKHU JAEUCTBUH (KOMIUIEKCA IEHCTBHIA), KOTOPBIC CIEAYET BBHIMOJIHUTH U OMHUCATH T10-
Jy4YEHHBIN Pe3yNbTat (CAeNaTh BBIBOI).

OrneHka Ka4yecTBa MOJTOTOBKH OOYYAIOIIMXCS BKJIIOYACT TEKYIIYIO W IPOMEKYTOUHYIO
aTTECTALMIO 3HAHUM — 3a4eT U DK3aMeH. JlaHHbIE TUIIBI KOHTPOJIS CIIY’KAaT OCHOBHBIM CPEJICTBOM
obecrieueHrss B yueOHOM MpoIecce «0OpaTHOM CBSA3M» MEXIY IMpernofaBaTeIeM U CTYICHTOM,
HEOOXOUMOM JJIsi CTUMYJIUPOBAHUS PAOOTHI OOYYAIOIIUXCS U COBEPIICHCTBOBAHUS METOIMKHU
MIpEnoIaBaHus y4eOHOW TUCIUILIAHEI.

3auet no nucturuirae «OcHOBBI BigData u ananu3 nanHbIX» c1aércsi B MUCbMEHHOH (op-
Me 1o Omietam. [Ipu 3TOM CTyIEHT JTOJDKEH OTBETHTh Ha 1 BOMPOC M3 MPUMEPHOIO MEPEYHs BO-
MIPOCOB U BBITIOJIHUTH | MPAaKTHUECKYIO 3a1a9y.

7.2. Onucanue mokasartejied u KPUTEPUECB OLCHUBAHUS KOMHeTeHIIHﬁ, OIMMCaHue
IIKaJI OCHUBAHUA

Ta6auna 7 - IlokazaTesin olleHUBAHHS Pe3yJIbTATOB 00y4YeHUsI B BU/le 3HAHU I

[IIxana oue- Kpurepuu onennBanus
HUBaHMSI
5 JE€MOHCTPHUPYET INTyOOKOe 3HaHUE TEOPETUUECKOro MaTepuana, yMeHue 000CHO-
COTIHOy, | BAHHO M3IaraTh CBOM MBICIH 110 00Cy’KIaeMbIM BOIIPOCaM, CIIOCOOHOCTb TOJTHO,
IIPABUJILHO M apT'yMEHTHPOBAHHO OTBEYaTh HA BOIIPOCHI, IPUBOJIUTH IPUMEPHI
4 JEMOHCTPUPYET 3HAHHE TEOPETHYECKOIO MaTepuana, €ro IMOCIEA0BaTEIbHOE
«XOpOIION U3JI0KEHHE, CIIOCOOHOCTh MPHUBOJAUTH MPUMEPHI, JOMYCKAeT €AUHUYHbIE OINO-
KM, UCIIPABJIIEMBbIE 110CJIE 3aMEeUYaHMsl MPENOo1aBaTeNs
3 JEMOHCTPHPYET HEIMOJIHOE, ()parMEeHTapHOE 3HAHHE TEOPETUYECKOro MaTepha-
«Y10BIETBO- na, TpeOyrolee HaBOASIUX BOIPOCOB MPENOAaBaTeNs, JOMYCKAeT CYIIEeCTBEH-
PHTCITBHOY HbIE OIIMOKHU B €r0 U3JIOKEHHUH, 3aTPYAHSIETCS B IPUBEAECHUN IIPUMEPOB U Pop-
MYJIMPOBKE BBIBOJIOB
2 JE€MOHCTPHPYET CYLIECTBEHHbIE MPOOEIIbl B 3HAHUU TEOPETUUECKOT0 MaTepuania,
«HEYZOBJIE- | HE CIOCOOEH €ro M3JI0XKHUTh U OTBETUTh HA HABOJSIINE BOIPOCHI MpernoaBaTe-
TBOPHUTEIBHOY | JIsl, HE MOKET IPUBECTU IPUMEPHI

Ta6auua 8 - [loka3aTesin OLeHMBAHUSA Pe3y/IbTATOB 00y4YeHHsl B BUJe YMEHMIl 1 BJIajeHUH

IIIxana ore- Kputepuun onennBanus
HUBaHUSA
JEMOHCTPUPYET CIMOCOOHOCTh NMPUMEHSTHh 3HAHHE TEOPETUUYECKOrO MaTepHalia
5 MpU BBINIOJIHEHUU 3aJaHUi, MOCIEJ0BATENIbHO U MPABUIBHO BBHINOJIHAET 3a/a-
«OTJIUYHO» | HUA, yMEEeT 0OOCHOBAHHO M3JIaraTh CBOU MBICIIU U JIeJIaTh HEOOXOIUMBIE BBIBO-
IIBI
JIEMOHCTPHUPYET CIOCOOHOCTh MPUMEHSATh 3HAHHE TEOPETUYECKOTO MaTepuaia
4 MIPU BBITIOJIHEHUH 3aJaHUH, TOCIE0BATEIbHO U MPABUIBLHO BBHITIONHSET 3a/1a-
«XOpOIIOY HUS, YMEET 000CHOBAHHO HM3J1araTh CBOM MBICIH U JIeNaTh HEOOXOIUMBIE BBIBO-
JIbI, JIOMTYCKAeT €IMHUYHBIC OIIMOKH, WCTIPABIIEMbIC MOCE 3aMEYaHUs MPero-
JaBaTeis
3 JEMOHCTPUPYET OTIEIbHBIC, HECHCTEMATH3UPOBAHHBIE HABBIKU, HE CIIOCOOCH
«YIOBJIETBO- | IPUMEHUTH 3HAHHWE TEOPETUUYECKOTO MaTepHalia MPH BBINOJIHEHUU 3aJaHUM, HC-
PUTEIHHO» | MBITHIBACT 3aTPYAHEHUS M JOIMYCKAET ONIMOKU MPHU BBHIOJTHEHUH 3aJIaHUMN, BBI-




MOJIHAET 3a/laHue MpH TOJCKa3Ke MpernojaBaTelis, 3aTpyaHseTcs B (opMyiu-
POBKE BBIBOJIOB

2 HE CII0COOEH NPaBUIIbHO BBIIIOJIHUTH 3a7aHNE
«HEyI0BJIE-
TBOPUTEIBHO»

7.3. KoHTpOJIbHBIE 32IaHUS UJIM HUHbIe MATePUaJIbl, HEO0OX0UMBbIE JISI OLlEHKH 3HA-
HHUH, YMeHMi, HABBIKOB H (MJIM) ONBITA JeSITeJILHOCTH

Tema 1. Beenenne B Big Data u anaiu3 1aHHBIX: OCHOBHbIE MOHSITHA, 00JIACTH NPH-
MeHEHHSI COBPEMEHHBIX TEXHOJOTruii 00padOTKU M aHAJIN3a 00JIbIINX JTAHHBIX.

Bomnpoce! 1i1s1 00cy:KkaeHus:

1. Yrorakoe Big Data u Data Science

2. YeM 3aHMMAIOTCS CIEIUANNCTHI IO aHAIM3Y JAaHHBIX U MMOYEMY OHU TaK BOCTPEOOBAHBI
cenyac.

3. [Ipu3Haku u ux knaccupukanus JaHHBIX.

4. ]JlaHHbBIC U METaJaHHBIC.

5. Urto Takoe COBOKYITHOCTb?

6. O0JyiacTi MpUMEHEHUs aHAJTN3a METaJaHHBIX

Tema 2. bBoabmue nannble. Opranu3anusi c6opa u XpaHeHusi 001bIIMX HAOOPOB J1aH-
HBIX.

Bomnpocel a1 00Cy:KaeHus:
1.McTrouynnku OONBIINX JaHHBIX

2. Kak uckarp Oonplive qagabie?

3. Opranu3anus coopa OOIBIINX JAaHHBIX
4. XpaHeHue OONBIINX JAHHBIX

IpakTnyeckas pa6ora Ne 1: «[louck 60NBIINX JaHHBIX»:

1. HaiiTu B ceTu MHTEpHET WU JIPYIMX UCTOYHHKAX U COCTABUTH MAacCCHB JAHHBIX OJHOIO
tuna oobsemMoM 100 enuHUIL, ¢ KOTOPBIMU MOXETE CTOJIKHYTCS B CBOeH OyayIet npodeccuu.

2.CoxpaHUTh MOJTYYEHHBIH pe3yNbTaT Ul AajbHEeiIIed padoThl B IPOrpaMMHOM IaKeTe
Microsoft Excel.

Tema 3. OcnoBbl MatemaTuyeckoil cratuctuku. STATISTICA. Haagcrpoiika Excel
«ITakeT aHAIN3a».

Bomnpocs! pi1s1 00CyKaeHus:

1. Yro Taxoe aHanmu3 OONBIINX JAHHBIX

2. I1akeTs! 151 00pabOTKH TaHHBIX

3. Hayunble nmpo6emsbl ¥ OOJbIINE TaHHBIE

4. Vicnonp30BaHKE CIICUATM3UPOBAHHBIX TPOTPAMMHBIX TTAKETOB ISl aHAIH3a JaHHBIX

IMpakTuyeckas padora Ne 2: «Pacyer cTaTUCTHUECKUX MTApaMETPOBY:

1. CrpynnupoBaTh MoJydYeHHbIE JaHHBIE B BapUALMOHHBIA pSAZ U PacCUMTaTh OCHOBHBIE
CTaTHCTUYECKHE TapaMeTphl B porpaMMHoM Takete Microsoft Excel.

2. CaenaiiTe BBIBO/IBI O XapaKTepe paclpeleleHus TaHHbIX BHYTPH MacCHBa.

Tema 4. IlpeaxBapurte/ibHbIN (Pa3Be104YHbII) aHAAN3 JaHHBIX B R nim Python.




IMpakTuuyeckaspadoralNe 3 «O0paboTKa JAHHBIX):

1. JInAnoy4eHHOr0 MacCuBa JIaHHBIX IIPOBECTU Pa3BEIOYHbIN aHAIU3 JAaHHBIX U [IPOAHa-
JM3UPOBAThH JTAaHHBIE C IENBIO BBISIBICHUS B3aMMOCBSI3U, B3aUMO3aBUCHMOCTH U 3aBHCUMOCTH OT
BHEIIHUX (DaKTOPOB.

2. IlpoBecTr perpecCHOHHBIN aHAIN3 C TIETBI0 IPOTHO3UPOBAHUS TaIbHEUIIICTO TIOBEICHUS
JAaHHBIX. C[[GJ'I&TB BBIBOJbI.

Tema 5. Buzyanu3auusi JaHHBIXH Pe3yJIbTATOB aHAJIN3a. BbIBOAbI U peKOMEHIAUMHU
10 OPraHu3aluM JajibHeleil padoThbl.

Bomnpoce! pi1s1 00cy:KkaeHus:

1. Tunel npeacTaBIeHUs JaHHBIX.

2. BbI00p onTHMAaIBHOTO THIIA BU3YyaTU3aIHH
3. Ilpe3eHTanus pe3ynbTaToB

IpakTuyeckasipadora Ne 4: «Busyanuzamus JaHHBIX»:

1. Buzyanu3upoBath pe3ysbTaThl MPakTHYECKOW paboThl Ne 2 ¥ 3 ¢ MCIOIB30BAHUEM TIPO-
rpamMHbIX taketoB Microsoft Excel u STATISTICA, si3bik porpammupoBanus R.

2. Tloctpouts muarpammbl pasmaxa (Box&WiskersPlot), ructorpammbl, HopMalbHBIE Be-
postaoctHbie Tpaduku (NormalProbabilityplot). Onucarts u caenaTh BHIBOIBI.

©CoNo~wWNE
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11.

BOl'[pOCI)I AJI MOATOTOBKH K 3a49€Ty MO0 TUCHUILIMHE

[TousTHS 00 UCIBITAHUSX, COOBITUSAX U BEIUYHHAX.
[Ipu3Haky u ux KiIaccupuKanus.

['enepanbHasi COBOKYITHOCTD U BBIOOpKA.
Cratuctuueckuit nporpamMmmusbiit maker STATISTICAV.6.
[Mporpammusrii maker MSEXcel.

Teopust BEpOsSTHOCTH.

3aKOH HOPMAaJIBHOTO PaCTIpe/ICTICHHUS.

HopmupoBaHHOTO OTKJIOHEHUS.

OCHOBHBIE CTATUCTHYECKHE MTAPAMETPHI.

Ponb cpennero apupmeTnyeckoro.

Ponb u cratucTHyecKuii CMBICT TUCTIEPCHH W KO PHUIIMEHTa BapHAIUU B CTATUCTH-

gyeckoii 00paboTKe JaHHbIX.

12.
13.
14.

Ou1H.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

OrneHky MOJIbI, METUaHbI U CPEAHETO apu(METHIECKOTO.
OneHka Jucrepcuy, CTaHAAPTHOTO OTKIOHEHUS U KO3((DUIIMEHTOB BapHallUH.
OmmOKu cpeaHero, TUCHEPCUH, CTAaHJAPTHOTO OTKJIOHEHUs U Kod(dulmeHTa Bapua-

CratucTuyeckue runoTesbl.

[TapameTpuyeckrie METO/IbI MPOBEPKHU CTATUCTUYECKUX THIIOTES.
CpaBHeHME IBYX M HECKOJIBKHX Aucnepcuil. CpaBHEHHUE IBYX CPEIHHUX.
Kpurepuii Cteronenta. Kpurepus ®umepa. t-tecr.

Koppensmus. Koagdunuent koppensiuu. KoppensiimoHHbIii aHamu3.
Perpeccus. Koaddunuent perpeccun. Perpeccnonsslil ananms.
Jucnepcuonnsiit ananu3.OqHO- U IBYX(aKTOPHBIM TUCTIEPCUOHHBIN aHAIU3.
Henapamerpuueckrie METO/IBI MATEMAaTUYECKON CTATUCTHKHU.
Kpurepun Bunkokcona,Mans-Yutan,Koimmoroposa-CMmupHoBa.
[Tousitue bonpmue nanueie (BigData).

Pounpb nudposoit unpopmaruu B 21 Beke.

[TpoGiemb! ananu3a U 00pabOTKU OONBIIOTO 00beMa JaHHbBIX.



27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

BbazoBbie mpUHIIUTIEI 00paOOTKH OOJBIINX JAHHBIX.

[TonroToBKa JaHHBIX K aHATTU3Y.

OO0mas cxema aHanu3a JaHHBIX.

[Tonyuyenue Dataset u mpeobpasosanue B Dataframe.

[Tomryuenue nHGOPMAITUH 110 METATAHHBIM.

VYcraHoBIEHHE B3aMMO3aBHCHMOCTEM.

[TpunsITHE yIpaBICHUYECKUX PEIICHUI Ha OCHOBE aHAIIN3a JaHHBIX

Tunsl BU3yanu3aluy JTaHHbIX.

[TpencraBieHue pe3yabTaTOB aHATHM3a JTaHHBIX.

Pous BigDatau ananusa JaHHBIX B pa3IHUHBIX chepax KU3HEAEITEILHOCTH YeI0BEKa.

Tabauna 9 — [IpuMepbl OLEHOYHBIX CPEICTB € KJIIYAMH NPABUJIbLHbIX 0TBETOB

Ne
/1

Tum 3aga-
HUS

. Bpewmst BbI-
IIpaBunbHbII
DopMyIMpOBKa 3a0aHUS TIOJIHEHUS

OTBET
(B MUHYTaX)

YK-1 cnocoben ocywgecmenamo nouck, Kpumuyueckuil AHAIU3 U CUHME3 UHPOPMAYUN, RPUMEHAMb
CUCEMHBLIL N0OX00 0151 PeUleRUsl ROCIMABIAEHHbIX 3a0ay

1.

Baganue | BEcnu 3Hauenue Kod(pduuu- 4 1

3aKpBITOTO | eHTa KOPPEIALUHA COCTaBIA-
THmna er 0,8 To CBA3b MEXIy B3a-

MMOCBSI3aHHBIMH  TIPHU3HA-
KaMH

1. ymepenHnas

2. 3aMeTHas

3. cmabas
TeCHas

CepenuHHOE 10 HOMEpY 1 1
3HAYCHUE PAHKUPOBAHHOTO
psila NaHHBIX, KOTOPOE pa3-
OMBaeT psa Ha MO KOJIHYe-
CTBY BapUaHT YacTH:

1. Menuana

2. Moga

3. Cpennee apupmern-

yecKoe

CpennHee B3BEIICHHOE

VYKaXuTe HICTOYHUKH OOJBIINX 1,2,3 2
JAHHBIX .

1. Cratuctuka mnoBezne-
HHs II0JIb30BaTeNIeH HA
caiiTe W B NPHIOXKE-
HUH;

2. CouuanbHble ONPOCH;

3. 3Bammcu ¢ kamep BU-
JeoHaOMI0ICHUS

Busyanusanus aHaIMTUYECKUX | AHUMHUPOBAHHBIC MOJIEITH WITH 3
JaHHBIX — 3TO rpaduku, co3qaHHbIC HA OCHO-
Be OOJIBIINX JaHHBIX.

B Kakux oOTpacisx yxke Hc- 1,23 2
nons3ytoT Big Data?
1. TIpoMBINUIEHHOCTh
2. Meagununa
3. MHutepner Bemieit

3amanue | [TocpenctBoM Kkakux moka- | JlaHHBIE —aHAIM3UPYIO  TIpe- 3




/1

Tun 3ama-
HUSA

DopMyIUpPOBKA 3aIaHUS

[IpaBunbpHbII
OTBET

Bpewms BbI-
HOJTHEHUS
(B MUHYTaX)

10.

OTKPBITOI'O
THIIa

3aTejiei aHAM3HPYIOT JIaH-
HblE?

HMYIIECTBEHHO C IOMOIIbIO
CTAaTUCTUYSCKUX ITOKa3aTeleH.
OTH MOKAa3aTeNM JOJKHEI ObITH
paccuuTaHbl Yepe3Koauye-
CTBEHHO — KauyeCTBEHHBIE Xa-
PaKTEpUCTUKH KAaKOro — TO
CBOMCTBA TPYMIbl €IUHUI] CO-
BOKYHHOCTI/I NI COBOKyHHO-
CTH B LIEJIOM.

B uem cyrs JloctoBepHOCTH
JTAHHBIX?

JocToBepHOCTE  TTOZIpa3yMeBaeT
MOJTHOTY H OOMIYI0 TOYHOCTH
naHHpIX. IMEHHO Ha OCHOBE 0-
CTOBEPHBIX JaHHBIX OpPTaHU3AINU
Y KOMITAaHUH TPUHUMAIOT BaXKHBIE
peuienus. Tem He MeHee CTOIPO-
IIEHTHasT JIOCTOBEPHOCTh TpeOy-
ercs He Bcerpga. Tak, 3TO HEKpHU-
TUYHO AJI1 4YacCTO O6HOBJ]5[CMBIX
JIaHHBIX U3 colceTen. Jlaxe ecnm
HECKOJIBKO JIECSTKOB WM COTEH
3amucell OKaXyTCs HEBEPHBIMHU,
Ha OONIyI0 CTaTUCTHKY 3TO HeE
TIOBJIUSIET.

KakoB  xputepmii  oOBbema

BOJIBIIINX manHbIX?

Tepmun  «Oonbplive  JTaHHbBIC»
NPEIOKUIT  PEAAKTOp JKypHaia
Nature Kmuddopn Jluau B
creusbintycke 2008 roga. OH ro-
BOPWJI O B3pPBIBHOM pOCTE 00bBe-
MOB uWHpopManmuun B Mupe. K
OosplMM  AaHHBIM JIMHY OTHeEC
J00ble MacCHUBBI HEOJHOPOAHBIX
naHHeIx Oojiee 150 I'6 B cyTkw,
OJIHAKO E€JMHOTO KPHUTEpHUs JI0
CHX IO HE CYIIECTBYET.

JInst  4ero  CTPYKTYPUPYIOT
0O0JIbIIIME TaHHBIE?

Big Data ctpykrypupyroTcHadaga
JUISL TOTO, YTOOBI 0TOOPATh TOJb-
KO T€, YTO HY>KHBI JJIs] aHAJIN3A.

SBnsgercs M HeoOXOOUMOU
npu aHanuse aaHHbxOmnwca-
TeJbHas aHAJIMTUKA
(descriptiveanalytics) u moue-
My?

OrnucarenpHas aHAITUTHKA
(descriptiveanalytics) — camas
pacnpoCTpaHEeHHbIN 3JIEMEHT
aHanu3a JNaHHbIX. OHAa OTBEYaeT
Ha Bompoc «YUto mpouzouuio?y,
aHAJTM3UPYyeT IaHHBIC, ITOCTYIIA-
IOIllIME€ B PEAJTbHOM BpPEMEHHU, U
HCTOpUYECKHE AaHHbIE. [naBHas
IIeTb — BBIICHUTH TPUYMHBI U
3aKOHOMEPHOCTH YCIIEXOB WJIH
HeyJa4 B TOH WM WHOU cdepe,
94TOOBI HCIIOJIE30BaTh 3TH JTAHHBIS
Ut Haubonee 3(h(EeKTUBHBIX MO-
nmeneii. Jlns ommcarenbHOR aHa-
JUTHKU  HWCHOJB3YIOT  0a30BbIe
MateMaruueckue QyHkuuu. Tu-




Ne | Twum 3anma-

dopMynupoBKa 3a1aHUS
/1 HUS PMYJHp o

[IpaBunbpHbII
OTBET

Bpewms BbI-
HOJTHEHUS
(B MUHYTaX)

NAYHBIA MIPUMEP — COLUOJIOTHU-
YCCKHUE HCCICOOBAaHUSA HIIM OaH-
HBIC BC6-CTaTI/ICTI/IKI/I, KOTOPBEIC
KOMITaHUA nojry4yact qgepe3
Google Analytics.

[ToyHBII KOMILIEKT OIICHOYHBIX MATEPUAIOB MO JUCHUILUIUHE (MOIyI0) (hOHI OLleHOY-
HBIX CPEJCTB) XPAHUTCS B JCKTPOHHOM BUJE Ha Kadeape, yTBepKaaromei padouyio nmporpam-
My TUCIHUIUIUHBI (MOAYIs), ¥ B LIeHTpe MOHUTOpPUHTA U ayJUTa KauecTBa 00yueHus.

7.4. Metoauyeckue mMaTepualjibl, onpeaejJsoliue Npoueaypbl OeHUBAHUSI 3HAHUM,
YMeHHUI, HABBIKOB H (MJIH) ONBITA 1eATeIbHOCTH

OneHka pe3yapTaToB U O0y4YeHHS CTYJEHTA BBINOJHSETCA B cOOTBETCTBUM C «llomoxe-
HUEeM 00 OaJJIbHO-PEHTHHIOBOI cHCTEME OLIEHKM Y4YEeOHBIX TOCTHUIKEHUH CTYAEHTOB», YTBEp-
KJCHHBIM peleHueM YyeHoro coBeta ®I'BOY «ActpaxaHCckuil rocy1lapCTBEHHbINH YHUBEPCHU-

ter» oT 30 nexabps 2013r.

Taouuna 10 — TexHoJiornyeckasi KapTa peMTHHIOBBIX 0AJ1JIOB 110 JUCHHILINHE (MOIYJII0)

MakcumansHoe
KomnnuecTtBo mepo- Cpoxk npenocTas-
Ne /i KoHTponupyembie MEpONpHUsITHS . KOJIMYECTBO
MPUSITHI/ OaJIbI JICHUS
OamioB
OcHOBHOI 0J10K
[TosHBINi OTBET IO BOIIPOCY 9 (306) 27 0 PacIMCaHUIO
JlomnonHenue 9 (16) 9 TI0 PacIUCaHHIO
BrInosiHeHHE TPAKTHYECKOTO 3aIaHuUs 9 (56) 45 10 PaCIHUCaAHUIO
4 | BeIrmoyTHeHWE WHAUBUIYAILHOTO 3a- 9(16) 9 Vkazan B Moodle
JIaHus
Bcero 90
Baok 6onycoB
IMocerenne 3aHATHIA 9 (0,56) 5
AKTHBHOCTb CTyJICHTa Ha 3aHSATHH 9 (0,56) 5 1O pacicanutio
Bcero 10
JonoaHuTenbHbINH 0J10K
5 [3auer 0 PacIMCaHUI0
Bcero
UTOoro 100
Tab6auna 11 — Cucrema mrpagos (1 OAHOT0 3aHATHA)
IToka3zaTens bamn
Onoznanue (1Ba u 60ee) -2
He roroB k npakTniyeckon 4acTu 3aHATHS -3
Hapymienne yaeOHON qUCITUTITMHBI -2
[Tpomyck 3aHsATHS 6€3 YBOXKUTEIBHON MPUYH- -4
HBI (32 OJTHO 3aHSTHE)
Hapymenne npaBui TeXHUKU 6€30MIaCHOCTH -1




Taoauna 12 — IlIkaga nepeBoaa peidTHHIOBBLIX 0AJJIOB B UTOTOBYI0 OLIEHKY 3a CeMeCTp
1o JUCHUNJINHE (MOAYJII0)

Cymma 0auioB Onenka 1o 4-0aIpHOM 1IKane
90-100 5 (OTIIMYHO)
85-89
;g:gj 4 (xopomo) 3auTeHo
6569 3
60-64 (YIOBIETBOPHUTEIIBLHO)
Huxe 60 2 (HEeyIOBJIETBOPUTEIHHO) He 3aureHo

[Ipu peanu3zanuu JUCUUILUIMHBL (MOJYJIA) B 3aBUCUMOCTH OT YPOBHSI MOATOTOBIEHHOCTU
00y4aromuxcsi MOTYT OBITh HCIHOJB30BaHbl MHbIE (OPMBI, METOABI KOHTPOJII U OICHOYHbBIE
CpencTBa, UCXOAS U3 KOHKPETHOW CUTYyAalUH.

8. YYEBHO-METOJIMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUILIMHBI (MOLIYJIS)

8.1. OcHoBHas JMTEpaTypa

1. Konecamuenko O.}O. Data Science (Hayka o JaHHBIX) B CTAHOBJICHHH WH(OpMAIIU-
oHHOro oOmiectBa : yuebHoe nmocodue / Konecunuenko O.FO.. — Mocksa : [Ipomereit, 2021.
— 52 ¢. — ISBN 978-5-00172-110-9. — Texkcrt : anekrponnsiii / [IPR SMART : [caiit]. —
URL.: https://www.iprbookshop.ru/125600.html

2. TMamkeBunu, O. M. Cratuctudeckas o0pabOTKa SMIHMPUYECKUX JAHHBIX B CHCTEME
STATISTICA : yuebno-meronundeckoe nocodue / O.M. [TamxkeBnu. — MuHck : Pecniybnukan-
CKUIl MHCTHUTYT TipodeccroHansHOro oopazosanus (PUIIO), 2014. — 148 ¢. — ISBN 978-985-
503-385-2. — TekcT : 31neKTpoHHbIH // DnekTpoHHO-0MOIMoTeyHast cucrema [PR BOOKS :
[caiiT]. — URL.: http://www.iprbookshop.ru/67607.html

3. IIpakrtuueckas cratuctuka /s crnenuanuctoB DataScience: Ilep. ¢ anrm. /I1. bproc,
3. bproc, I1. T'egex. — 2-¢ uzn., nmepepad. u gomn. — CII16.:BXB-IletepOypr, 2021. — 352 c.:
wi. (A#anTUPOBaHHBIM  BapuaHT TPUMEPOB B  BHUJE  DIEKTPOHHOIO  apXuBa -
ftp://ftp.bhv.ru/9785977567053.zip).

4. PykoBOACTBO MO H3y4eHMIO si3blka R u ero wucnonb3oBanue B Data Science:
https://proglib.io/p/data-science-with-r

5. YueOGHO-MeTOoaHnYECKOe nocodue o nporpamme STATISTICA —
http://statosphere.ru/books-arch/statistica-books/88-uch-met-pos.html

6. Xaneesa E.Il. Ananu3 naHHbIX cpeacTBamMu s3blka R : yueGHOe mocobue / Xaneea
E.Il., Anp-Xananu M.A., JlrotukoBa M.H.. — Caparos: By3osckoe o6pa3zoBanue, 2022. — 71
c. — ISBN 978-5-4487-0824-4. — Tekcrt : snexktponnslii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/119442.html

8.2. lonoiHMTEILHAS JIUTEPATYPa

1. BacumbeBa, 3. K. Cratuctuka : y4eOHHUK Jis CTYJACHTOB BY30B, 00YyYalOLIUXCS IO
crenuanbHoCTsIM sKoHOMUKH M yrpasieHus (080100) / O. K. BacunwseBa, B. C. Jlsnun. —
Mocksa : OHUTHU-JTAHA, 2012. — 398 c. — ISBN 978-5-238-01192-9. — TekcT : 351eKTpoH-

HBI // OnektpoHHO-OMOnmoreunas cuctema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/8581.html
2. 3yer C.B. MeToas! aHanm3a JaHHBIX : yaeOHOoe mocooue / 3yes C.B.. — Mockaa :

Al I[Tu Ap Menma, 2023. — 132 c. — ISBN 978-5-4497-2107-5. — TeKcT : 3JAEKTPOHHBIN //
IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/129059.html



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

3. Wnbnues, A. M. OOmiast Teopusi CTaTUCTUKH : yueOHHK / A. M. UnbimeB. — MockBa
: OHUTU-JTAHA, 2012. — 536 ¢. — ISBN 978-5-238-01446-3. — TekcT : 31eKTpOHHBIN //
DIIeKTPOHHO-OUOIMOTEUHAS cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/10504.html

4. Mengenes [1.B., MatemaTtrueckas 00paboTKa pe3ynbTaToB UCCIICIOBAHUS : yueOHOE
nocobue / Measeaes I1.B. - OpenOypr: OI'Y, 2017. - 99 c. - ISBN 978-5-7410-1772-2 - Tekcr :
AJIEKTPOHHBIN // 9BC "KoncynpTant cTynenra” : [caiT]. - URL
-http://www.studentlibrary.ru/book/ISBN9785741017722.html

5. Hosukosa, E. H. KommnbsrorepHas 00paboTka pe3ysbTaToB U3MEPEHUH : y4eOHOE T0-
coobue / E. H. HoBuxoga, O. JI. Ceperauk. — CrtaBpomnoJib : CeBepo-KaBkaszckuii (henepaibHbIi
yauBepcuret, 2017. — 182 ¢. — ISBN 2227-8397. — Tekcr : 31eKTpOHHBIN // DIEKTPOHHO-
oubnmmoreunas cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/75577.html

6. IlonkparoBa, T. A. Craructuka. OOIiast TeOpus CTAaTHCTUKH : yueOHOe mocodue / T.
A. Tlonkparona, O. C. Ky3uenona, O. B. CeknenioBa. — KemepoBo : KemepoBckuii TeXHOJIOTH-
YEeCKH MHCTHUTYT NHIIEBOM mpombinuieHHOCTH, 2011. — 143 ¢. — ISBN 978-5-89289-668-9. —
TekcT : 7eKTpoHHBIH // DnekTpoHHO-O0ubmmoreynas cuctema [IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/14390.html

7. Inaxos, I1. C. MaTematuueckas o0paboTka pe3yabTaToB U3MEPEHUH : yueOHOe Mo-
cobue / I1. C. Hlnakos, 1O. JI. FOnakoB. — KpacHosipck : Cubupckuii heaepanbHblii YHUBEPCH-
tet, 2014. — 410 c. — ISBN 978-5-7638-3077-4. — Tekct : 3MeKTPOHHBIN // DAEKTPOHHO-
oubanoreunas cucrema IPR BOOKS : [caiir]. — URL.: http://www.iprbookshop.ru/84372.html

8.3 UnrtepHeT-pecypchl, HEOOXOAUMBIE 1J15 OCBOEHHS TUCIUIIIHHBI (MOTYJIsI)

1. DOnekrponnas 6ubnuoreunas cucrema (ObC) OOO «llomutexpecypcy» «KoHCymb-
TaHT CTyACHTa»: WWW.Studentlibrary.ru.

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

3. DOmnerponnas 6ubmmorexa AI'Y https://biblio.asu.edu.ru

9. MATEPUAJILHO-TEXHNYECKOE OBECITEYEHUWE TN CHUATITAHBI
(MOJY.JIST)

Jlnist mpoBeieH!s MPAaKTUYECKUX 3aHATUH HeoOX0IuM ofuH auctieinsii kinace [1K, 00b-
€IMHEHHBIX B JIOKAIbHYIO BBIYUCIUTEIBHYIO CETh C JIOCTYIIOM B MHTEPHET U 0OOPYAOBAHHBIN
MYJIbTUMEAMMHON ycTaHOBKOW (mpoekTopoM). st mpoBeeHus JIEKIIMOHHBIX 3aHATHH — ay/u-
TOpUs, 000pyI0BaHHAs MYJIbTUMEIUNHON YCTAaHOBKOM.

JLis ipoBeieHNs 3aHATUHN 10 AUCLHUIUIMHE UMEIOTCS ayIUTOPUH ISl IIPOBEICHHUS JIEKIU-
OHHBIX 3aHATUH, 000pPYIOBaHHBIE MYJIbTUMEIUNHON TEXHUKON C BO3MOXKHOCTHIO IPE3EHTALUU
o0yyaroImux MaTepuanoB, pparMeHTOB (UIbMOB; ayJUTOPUH JJIs MPOBEACHHUS CEMHUHAPCKUX U
PAKTUYECKUX 3aHATHH, 000pyaoBaHHbIE Y4eOHOM MEOEnbl0 M CPEeACTBAMHU HArJITHOTO Mpe.-
CTaBJIeHHs y4eOHBIX MaTepHalioB; OMOINOTEKa ¢ MecTaMH, 00OPYAOBAaHHBIMH KOMIBIOTEpaMH,
MMEIOIIMMHU T0CTYM K ceTH HTEepHeT.

Pabouas mporpamMMa JAUCHUIUIMHBI (MOAYJIS) TP HEOOXOAMMOCTH MOXET OBITh aJanTu-
poBaHa JiIsi o0ydeHus (B TOM YHCIie ¢ IPUMEHEHHEM JIMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTHiA) JIUI] ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMHM 3[10POBbs, MHBAIUAOB. [y 3TOr0 Tpedyercs
3asBJIEHUE 00YYAIOIINXCS, ABJISIONINXCS JIMIAMU C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 37J0POBbS,
WHBAJIMJAMH, WIA KX 3aKOHHBIX IPEJICTAaBUTEIEH M PEKOMEHIALMU IICUXO0JIOIO-MEIUKO-
neaarornyecko komuccuu. s MHBaNIMIOB colep)kaHue pabouell mporpaMMbl JTUCLUTIIUHBI
(MOMyJIsl) MOKET OIPENENIATHCS TaKXKe B COOTBETCTBUU C WHAMBUIYAIbHOM MporpaMmMoii peadu-
JUTALMK UHBaIUAA (TIPYU HATUYUH).
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