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JocaigzkeHHs1 KypceiB 3 aHaai3y qaHux npoexry Coursera
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AHoTanisi. Mema Oocniodicenns: BUSBIECHHS OCOOIMBOCTEH METOAUKH
BUKJIaJaHHS JUCUIUIUTIH HA MAaCOBUX OH-JIAalH KypcaX. O6 'ekm 00CaiO#ceHHs.:
MpOLIEC HABYAHHS HA MACOBUX BiJKPUTUX JUCTAHIIWHUX KypcaX. [Ipeomem
00cni0dHceHHs: 3aranbHe 1 0cOONIMBE B METO/IHII BUKJIAZAHHS KYpCiB 3 aHAIIIZY
nanux mpoekty Coursera. 3agdanHs 00CHIOJHCeHHs: B3ATH y4acTb B SIKOCTI
CTYAEHTA B JEKINbKOX OH-JTalfH MacoOBHX Kypcax B KaTeropii «CTaTuctuka ta
aHaJIi3 AaHUX», IPOAaHAII3yBaTH BUIM MPOTPAMHOTO 3a0C3ICUCHHS, SIKE TaM
BHKOPHCTOBYETHCS, IEAATOT1YHI MPUHOMH Ta METOIMYHI MaTepianu. Memoou
docnidocenHs: BKIIOUEHE CIIOCTEPE)KCHHS, KOHTCHT-aHai3, aHaJIi3 IPOIYKTiB
TUSUTBHOCTI. Pesynvmamu 00ciodcenHs: 3aTallbHUM B METOJIMIN BUKIIAJIaHHS
KypciB € cunabyc Kypcy, BUKOPUCTaHHS KOPOTKUX Bijeo-(hparMeHTIB JICKIIiH,
3 yOyJIOBaHHMH TECTAMH Ta TUTPAMH, TIOJIAHHS TEKCTIB JIeKIIiii B popmarax ppt
ta pdf, aBTOMaTH30BaHi TECTH 3 KOXKHOI Temu, GOpy™m Ui CIIJIKYBaHHS Ta
HaJaHHs JoroMord. OCoOIMBUM € CTPYKTypa Ta HalOBHEHHS Bileo JIEKIIiH,
CTaTUCTUYHE TIpOrpamMHE 3a0e3MedeHHs, 3aBJaHHS Ha IPOrpaMyBaHHS,
MHOXXHMHHU JaHUX JJIsI ONPAIIOBAHHS, BHUKOPHCTaHHS [D€EI-OIiHIOBAHHS,
(¢iHaNBHI TPOEKTH, ONOTM BHKIaJada Ta CTYACHTIB. Bucnoeku ma
pexomeHnOayii: y4acTh BUKJIAJIA4iB B SKOCTI CTYJICHTIB y KypcaxX MPOBiITHUX
npodhecopiB BiJl IPOBIAHUX YHIBEPCUTETIB TO3BOJISE O3HAMOMUTHCS 3 PI3HUMH
CTHJISIMU BUKJIaJaHHS, PO3IIUPUTH CBO1 3HAHHS 1 HAYKOBUH KPYT03ip, 3aCBOITH
HOBI BUJIU IPOTPAMHOTO 3a0e3IeUeHHS, OHOBUTH Ta PO3IMIMPUTH 3MICT KYPCiB,
SIKI BUKJIQZAF0ThCS, PO3BUBATH MPOdeCiiiHi 3B’ A3KH, IHTETPYBATHCS B CBITOBY
MeJIArOTIYHY CITIJIHLHOTY.

KarouoBi ciaoBa: MacoBi BIIKpHTI OH-JIAH KypCH; aHali3 JaHUX;
Coursera; cTaTUCTAYHE TIPOTpaMHe 3a0e3NCUCHHS.

L. F. Panchenko. The study of Coursera’s data analysis courses

Abstract. Objective: to identify the particular methods of teaching in
massive open online courses. Research object: a learning process of the
massive open online courses. Resear ch subject: general and special in teaching
methods of Coursera’s data analysis courses. Research goals: to participate as
a student in massive open online courses in category «Statistics and Data
Analysis», to analyze the types of software that is used there, teaching methods
and teaching materials. Research methods. participant observation, content
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analysis, the analysis of the products. Research results: general in the teaching
methodsisthe course syllabus, the use of short video lectureswith built-in tests
and subtitles, lecture’s texts presentation in the ppt and pdf formats, automated
tests on each topic, aforum for communication and assistance. The special are
structure and content of video lectures, statistical software, the tasks of
programming, data sets, the use of peer-assessment, final projects, teacher’s
and student’s blogs. Conclusionsand recommendations: teachers’ participation
as studentsin the courses of leading professors from leading universities allows
to get acquainted with different styles of teaching, to expand their knowledge
and scientific horizons, to learn new types of software, to update and to expand
the content of courses, to develop professional relationships, to integrate into
the global educational community.

Keywords. massive open online courses; data analysis, Coursera;
statistical software.

Affiliation: Luhansk Taras Shevchenko National University, Hoholia Sg.,
1, Starobilsk, 92703, Ukraine.

E-mail: lubov.felixovna@gmail.com.

OpieHTalliss yHIBEpCUTETCHKOT OCBITH Ha PO3MIMPEHHS TOJIsI HAyKOBO-
JOCTITHOT MiSTIbHOCTI CTYACHTIB, MaiOyTHIX (axiBIiB, BAMAarae OBOJOIIHHS
HUMHM CYYaCHUMH METOJaMH aHaji3y JaHWX Ta BiJIOBIIHUM CTATUCTUYHHM
nmporpaMHuM 3abesnedeHHsM. [Ipodecis aHamiTHKa JaHUX € OJHIEID 3
HaKGITBIT 3aTpeOyBaHNX B €py «BEIMKUX JAHUX». Ii HABITH HA3UBAIOTH «SEXY
job». Och, HANPUKJIAJI, SKUM YHHOM IIPEACTABICHO i7IeaJbHOTO KaHAHIaTa Ha
mocajy aHaJliTHKa JaHux npoekty Coursera[2]:

— CTymiHb Marictpa abo mokTopa ¢imocodii y BiIMOBIOHIN TeXHIYHIN
ramy3i (MpUKIagHAa MaTeMaTHWKa, CTaTHCTHKA, 1HPOpPMATHKa, CKOHOMIKa,
JOCTIDKEHHSI OTIepalliii);

— JIOCBiZl pOOOTH HE MeHIIe 3 POKIB y TayTy3i y BIAMOBIHIA POIi;

— MIATBEP/KCHHS 3JIaTHOCTI TPOBOJUTH HE3aJIC)KHI IOCITIDKCHHS B
MHHYJIOMY;

— BUJIBHE BOJIOJIIHHS MMPUKJIATHOIO CTATUCTHKOIO 1 Bi3yali3aIli€lo JaHuX;

— MOCTIHE TParHeHHs 10 BUBYCHHS HOBUX TEXHOJIOTIH;

— npodeciitHa poboTa: 3 pensmiHuMU 6azamu manux i SQL; xoua 6 3
omHiero MoBoto crieHapiie (Python); 3i cratuctnunamm 13 (R, Matlab a6o
NumPy/SciPy/Pandas);

—y Tporeci CHIKYBaHHS BUKJIAJIAaHHS TEXHIYHMX KOHIEHINH YiTKO 1
JIAKOHIYHO B YCHIW 1 MUCHMOBIH (hopmMax.

OfHMM 13 TEPCHEKTHBHUX MUIAXIB SKICHOI TMIATOTOBKH CTYJICHTIB
VHIBEPCHTETY B Tally3i ONpabOBYBaHHS JAHUX MU BBaKA€MO JOCIIIKCHHS
MepeOBOr0 TOCBIAY BUKJIAJaHHS TUCLIUILIIH 3 aHATI3Y JaHUX TaKOl HOBITHBOT
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(GbopMHU HaBYAHHS, SIK MACOBUM BiIKpUTHI OH-TaiiH Kypc (aHII. massive open
online course, ckopoueno MOOC).

MacoBuii BiIKpUTHI OH-NaifH Kypc — HOBITHS iHHOBaNiiiHa (hopMa OCBITH,
mo 3°sBuUiacd HemiomasHo [1; 6; 7]. Y Takomy Kypci Moxke OpaTH ydacTb
BeJIMKa KUTbKicTh yuacHUKIB (10 100000), skuM HaJaeThes BUTBHUMA TOCTYI 10
ycix MaTtepiaiiB uepe3 Mepexy IntepueT. [Ipobiaemu opraHizanii i MpoBeeHHS
MOOC, ix ocobmuBocTi mochimkyrtbea . [mancom, M. @opci, M. Pinei,
k. Cimencom, C. Haynom, JUx. I'pymom, B. M. Kyxapenkom Ta iH.
[IpoGiieMn pO3BUTKY HaBUYaJIbHO-AOCIITHUIILKOT JiSUIBHOCTI 1 HAayKOBO-
JOCHITHUIBKOT MiSIBHOCTI CTYACHTIB 3HAWIUIM BiJOOpakeHHS y Iparsix
O. B. Anamenko, O. A. Jly6acentok, H. M. Ky3sminoi, C. O. Cemepikosa,
B. O. Cnactponina, €. M. Xpukosa Ta iH.

Mema cmammi: Ha OCHOB1 aHaJTi3y TPOEKTIB MACOBHUX OH-JIAMH BIAKPUTHX
KypciB, 0COOMCTOI y4acTi B Kypcax 3 aHamidy JaHUX OJHOTO 3 HalOiIbIl
nommpennx MOOC — mpoekty Coursera (Www.coursera.org) — BHSBUTU
0COOTIMBOCTI METOIMKY BUKJIAJaHHS TaKUX KypCiB, IporpamMHe 3a0e3neucHHS,
sSIK€ B HUX 3aCTOCOBYETHCSI.

Ha momenT Hanmcanns ctaTti (rpyaeHs 2013) npoekt Coursera BKITIOYaB
oimemr Hik 500 kypciB Big 107 yHiBepCHTETIB, pO3MOAUICHHX 3a 25-Ma
KaTeropisiMi, Ha SIKUX HABYAJUCS OUTBII, HIXK 5 MIIH. CTyAeHTIB 13 190 kpaiH.
Cepen ux kypciB — 33 kypeu B po3aini «CraTUCTHKA Ta aHAI3 JaHUuX»; 31
Kypc TIPEJCTaBICHO aHIIIHCHKOK MOBOKO, 2 KypCH — KHTalChKOIO, 3 KypcH — 3
MOXKJIMBICTIO Bepudikallii ceptudikariB. AHami3 3MICTy KypciB I1i€l kaTeropil
JIO3BOJISIE BUAUTUTH HACTYIHI IiJKATETOpii: MallMHHE HAaBYaHHS, aHai3
JaHUX, aHaJl3 COIlIAJIBHUX MEpeX, aHaji3 MaHux B OioJorii Ta KIHIYHUX
JOCTIDKEHHSIX, B aCTPOHOMIi, reorpadii, B raixy3si (piHaHCIB Ta MEHEKMEHTY
(puc. 1).
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MallUHHE aHanis AaHux aHanis aHani3 AaHUX B aHanis gaHux B BCTYN A0 aHani3 AaHux B iHwWe
HaBYaHHA couiasbHUX Gionorii ta ranysi diHaHcis CTaTUCTMKK anre6pi,
Mepem KAIHIYHUX  Ta MEHEKMEeHTY ACTPOHOMIl,
AOCHIIKEHHAX reorpadii
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Puc. 1. Po3monin kypciB y kareropii «CTaTUCTHKA 1 aHAITI3 TaHIX»

ABTOpY CTATTI MOIIACTIIIO HaBYaTUCS mpoTsirom 2012-2013 pp. B sikocTi
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CTyJeHTa Ha HACTYNHHX Kypcax: «MamunHe HaBuanHs» («Machine
Learning», Stanford University), «Amnami3 corfaneHux mepex» («Social
Network Analysis», University of Michigan), «MogenbHe MHUCTEHHSD)
(«Model Thinking», University of Michigan), «Ananiz manux» («Computing
for Data Analysis», Johns Hopkins University), «Benuki mani B ocBiTi» («Big
data in Education») mpoekty Coursera.org.

V T1abnm. | mpenctaBieHO MPOaHANi30BaHi KypcH: HasBa Kypcy;
YHIBEpPCHTET, SIKUi MPOIOHYE HOro; aBTOp; MPOrpaMHE 3a0e3MeUCHHS, SKe
BUKOPHCTOBYETHCS Y KypCi; BUIU 3BOPOTHOTO 3B’ SI3KY.

Tabruys 1
Kypcu kareropii «Ctarucruka ta aHajai3 JaHHX»,
NMPOAHAJII30BaHI B MeKaX H0C/iIKeHH
= ]
=
= |2
S| =3
Mporpavme | & | 2| 2| €
Ha3sBa xypcy | YHiBepcurter | ABTOp porp gl =| 8| .E
3a0e31meYyeHHs ﬁ g 2|5
==l e
2 5
=&
Machine Lear- :
ning (MammHHe Stanford - Uni-| Andrew Octave, Matlab | + | +
versity Ng
HaBYaHHsI)
Model Thinking University  of| Scott E.
(MopnenbHe Muc- Michioan Page Netlogo +
JICHHS) 9
Social Networks
Analysis (Anamis|University  of| Lada .
comiansaux Me-|Michigan Adamic Netl.ogo, Gephi | + | + |+ +
pex)
Computing  for
Data AnaIyS|SJohns Hopking Roger
(O6uncneHHs . . R + |+
. University D. Peng
U aHaNi3y xaa-
HUX)
Data AnaysisJohns Hopking Jeff R wlal+ls
(Ananiz nanux) |University Leek
Passion Driven
Statistics («ITpu-|Wesleyan Uni-| Lisa | SASondemand
. . . . + + |+
CTpacHa»  cra-|Versity Dierker | inAcademics
THUCTHKA)
Introduction  to|University  of| Bill | Tableau, Python, | + + |+
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AE
= =
S| =3
Mporpavue | 5| 2| 2| €
Ha3ea xypcy | VHiBepcurer | ABTOp porp 21 2| 8| .E
3abe3mevennst | & S| 3| %
e
2 5
=1
Data  Science|Washington Howe SQL
(Bctyn no Hayku
PO JaHi)
Big Data in Edu-|Teachers Colle- A
) . . | Ryan Rapidminer,
cation (Bemukilge  Columbia +
) o A Baker Excel
JIaH1 B OCBITI) University

OnuiieMo  JIeTaJIbHIIIE 0CO0IMBOCTI METOIMKH  BUKIJIQJaHHS
MPOaHaIII30BaHNX KypCIB.

VY kypci «MamuHHe HaB4aHHs» EHapro Hr, ofHOTO i3 3aCHOBHHKIB
npoekty Cousera, BiguyBasiacsi METOJMYHA MIPOAYMAHICTh Y BChOMY. YBECH
HEOOX1IHUI MaTepiall MICTUBCS B JISKIIISX, HA Claiiiax Mmpe3eHTallii Bxke Oyiu
JIesIKi 3arOTOBKH, SIKi B XOJ1 JICKIIiT JI0J]aBaITUCS 1 PO3IIUPIOBAIINCS JIEKTOPOM,
MPUYOMY 3 BUKOPUCTAHHSM KOJILOpOBUX (prioMacTepiB. BiH sikoch 3i3HaBcH,
10 Y BUTBHUH Yac IFOOUTH 3aiMaTHCS BJIOCKOHAJICHHSM CBOiX KOHCIEKTiB. Jlo
3aBJIaHb 3 POrPaMyBaHHs, SKi TpeOa 0yJI0 BAKOHYBATH Y BIJIbHO ITOMTUPEHOMY
cepenounii Octave, aHajory Matlab, Oyno po3poOiieHo cremiaibHi roToBi
OJIOKH, B SIKi CTY/JICHTHU MOBHHHI OyJIM BCTABUTH HEBEIHKI MOPIIi KOy, 1 Bce
pasoM 1€ JO3BOJISUIO BHUPIMIUTH JIOCHTh CEpWo3HI 3aBmaHHi. Ham
3amam’sitanacs gpasa Exapro mpo Te, mo Matlab — 1ie rapra mporpama, aie
JIy’Ke HeJlelleBa, 1 He KOKeH Moxe co0i ii jo3BosuTH. ToMy BCi IeMOHCTpaIlii
npoBomiHcs B cepenoBumi Octave. Y METONMYHHX MaTepialaX AETalbHO
OITHCYBARBCS MPOIIEC IHCTAIALIT IIPOTPaMHOTO 3a0e3MeUeHHS ISl OIepaiiiHuX
cucteM Windows, MacOS, Linux. Ha BWKOHaHHS 3aBIaHb CTyJCHTaM
nasayiocs 1o 100 cripo6 1 [Ba THXKHI CTPOKY, 3aBAaHHS MPUHMAITKCS 1 MTi3HIIIe
IeIUTaiiHy, ale «3 MEHalbTi». SIKII0 3aBOaHHS BUKOHAHO IPABHIBHO (BOHH
MEPEeBIpSUIMCS aBTOMATHYHO), CTYAEHT OTpPHMYyBaB NoBimomiieHHS «Nice
work».

CTyIeHTH BHCOKO OIIIHWJIM Iel Kypc, Ha (opymi Ha rimm «Thank You
Prof Ng and Goodbye» mictuthcsi 394 mocTd Bif BASYHUX CTYACHTIB, 637
rojocyBanb, 8907 mepernsmiB. Ilicas 3akiHYeHHS Kypcy BCiX Oakarouymx
3ampocuin 10 CTeHPOopIy Ha OYHY 3yCTpIid.

Kypc «Amamiz comianpaux wmepex» Jlamu Apnmamik Takox OyB
mo0OyJOBaHUH HA OCHOBI BUIBHOTO IPOTPaMHOro 3ade3medeHHs. CepeoBuIe
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Netlogo BHKOpHCTOBYBaJIOCS IS aHAJi3y TOTOBUX MEPEKEBUX MoJeiei,
CTBOPEHHSI HOBHX Yy Me)kaX HEeoOOB’S3KOBHX 3aBIaHb 3 IPOrpaMyBaHHS.
IIpuyomy, SKIIO BUHHMKAMM SIKICh MPOOJIEMH, MOB’A3aHI 3 BUKOPUCTaHHSAM
CTYJIeHTaMH Pi3HHUX MPHUCTPOIB, MIATPOPM, YCi BOHHU IIBHIKO BUPIIIYBAIUCS.
IHcTpyKTOp OCOOMCTO Meperisiiana MoBioOMIIEHHS Ha GopyMi 1 BiAmoBizana
Ha feski 3 HuX. [Ipu mpobiemax 3 mporpaMHuM 3abesneueHHsM JI. Anamik
3BepTanacs 6e3mocepeHbO 10 HOro Po3pOOHMKIB, 1 BOHM AOIIOMAraly i inum
HazycTpid. Tak, mpu skuxoch mpobiemax B Netlogo Jlama 3BepHynacs 3a
JIOTIOMOTOI0  Oe3nocepefHb0 710 Koro TBopist Ypi Binencekoro. Jlns
OTpUMaHHA JaHux 3 Mepexi Facebook korierm aBTOpa Kypcy (BOHa TeX €
criBpobiTHukoM Facebook) Hamamum mporpaMHuii MOAYJb, SKUH JO3BOJISB
BUTSTHYTH YaCTHHY MEPEXi, OB’ s3aHy 3 OOJIIKOBHM 3allMCOM CTyJIEHTA 4d
rpynamu, y SKHX BiH mepeOyBae i MpeacTaBUTH iforo y Burisai rpaga. [ms
aHayily Takux TpadiB, OOYMCIIEHHA pI3HHX METPHK 1 Bizyasizarlii
BHKOPHCTOBYBasIacsi BiibHa mporpama Gephi. Mu anamisyBamm 1 OymyBamm
rpa¢ cBoix Apy3is, rpad apysiB Jlagwm, a TakoX A (iHATBHOTO MPOEKTY
KOXKEH CTYyAEHT MigIIyKyBaB JaHi, SIKi HOro IiKaBiIsATh, aHANi3yBaB i
MPEACTaBISAB 3BIT Mpo mel aHami3 (HAIpUKIag, aBTOp CTaTTi MOOyAyBaB i
npoaHaitizyBas rpa¢ rpynu vAcademia B Facebook).

Jis o1liHIOBaHHSI TAKOTO (DiHATBHOTO MPOEKTY KypCy BUKOPHCTOBYBAJIOCS
OI[IHIOBAHHS PIBHUMH 32 PaHTOM — OI[IHIOBAaHHS CTYJEHTAMH OJIUH OJHOTO 3
BHKOPHCTAHHSM CIIELIAIEHO PO3pOOIEHOT IS IIFOT0 aBTOPaMHU KypCy HIKaJIH
(Tabmn. 2).

Cepen muTaHb /s OIIHIOBaHHA Oyno 1 Take: «Yu 3aciyromye
PO3TISHYTHI TIPOEKT Ha Te, MO0 Horo 3ramamy y QiHampHIN Jekmii?». 1 3a
pe3yJIbTaTaMH OIIHIOBaHHS Yy (IHAIBHINA JeKiii OyJM pOo3TIsSHYTI Kparii
MPOCKTH.

CratucTika  Kypcy  «AHami3  comiampHHUX  Mepexk»: 60000
3apeectpyBanucs, 2300 — mivinmum 1o ¢inamy, 1300 — oTpumai 3BHYaHUT
ceptudikat, 107 — cepTudikar i3 3aBAaHHAMH 3 IPOTrPAMyBaHHS.

VY kypci «BeTyn 1o Hayku mpo aaHi» mpoekty CourseraTake OmiHIOBaHHS
«PIBHUMH 33 PaHTOM» BHUKOPHCTOBYBAJIOCS TPUYi. 30KpeMa, JJIs MEepeBipKH
OBOJIOZIHHSIM 3aC000M [UIs Biyaumizarii marux Tableau.

VY 1poMy 3aBIaHHI CTYJCHTH BUBYAIM IMUPOKI MOXJIMBOCTI 3ac00y st
Bizyasizanil nanux Tableau. ¥V ramysi Data Science yacto Tpeba BUKOHYBaTH
MOIITYKOBI Bi3yasi3arlii, SIki MaloTh 3a METy BUKOPHUCTAHHS Bi3yasi3allii He sK
3aco0y mpe3eHTallii, a IK IHCTpyMEHTY aHaii3y. Tableau BUKoprcToByBaIoCs
B Kypci «lIntroduction to Data Science» came 3 Takoro MeToro. CTymeHTaMm
MPOTIOHYBABCSI MACHB JAHUX, MOB’S3aHUHN 13 MHTAHHIMH 3YCTpIdi JITAKIB Ta
nTaxiB y HeOl Ta il HaCiAKaM.

VY mepmmx 5-THM 3aBIaHHAX TOTPIOHO OyJI0O MOPIBHATH CTBOPEHY
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Bi3yaJi3allio i3 3pa3koM, KOPUCTYIOUHCH HACTYITHOO MIKaIoko (puc. 2): 0 6amiB
— Bi3yaJi3alis BiApi3HAEThCS BiA 3paszka; | 0am — € HEeBeNWYKi BiMIHHOCTI,

HalpHKJIaz Kojip; 2 6ann — Bi3yasi3amisi € TOYHOIO KOIII€l0 3pasKy.

Tabnuys 2
IIkaJja ouiHIOBaHHS (PiHAJLHOIO NPOEKTY 3 aHATI3Y coliaJabHOI Mepe:ki

B Kypci «AHaJi3 conianbHUX Mepex» npoekty Coursera

KpuTepiii |Ba.1m
Ompumanus danux
Ommuc, sk gaHi Oyso OTpUMaHO (CTBOPEHO ab0 BUKOPUCTAHO iCHYIOUi),| 2
HaBEJICHHS KOJIY CKPHUITIB JUIsl OTPHMAHHSI JAHUX
[osicHeHHs, AKi KpuTepii OyJ10 BUKOPUCTAHO ISl BKIIOYEHHS BY3TiB Ta| 2
3B’SI3KIB Mi)K HUMH
Yu 1ikaBi Ta OpUTIHAJIBHI JaHi, SIKi IPEJICTaBJICHO B KOJICKITi1 3
Ananiz danux

Uu Oymno 3aCTOCOBaHO 10 JAHWX HE MEHII HDX TPU METPHUKH, SKi| 2
BHBYAJIMCA Y Kypci
Uwu OyJio 3acTOCOBaHO X04a O 0JIHY JIOJIATKOBY METPHKY 2
[TpaBWJIBHICTH Ta JIOIJIEHICTh 3aCTOCYBAHHS Ta METPHK 4
Bigyamizanisi: un qo6aBuia Biyasisallisi HOBOTO PO3YMiHHSI TaHHM 2
Ko mporpamu abo neTaibHi iHCTPYKILii, SKi JJO3BOJISIFOTH BIITBOPUTH| 3
MPOIIEC aHaTI3y

Iumepnpemayis
Yu Oys10 naHi KOPEKTHO aipeCcOBaHO? 3
Uwu Hajamum 1aHi HoBe Oa4eHHs mpoliecy a0o sBUIa’? 2

Evaluation/feedback on the above work

For task 1, titled "1. How Large is Our Data Set?", does the student's visualization match the

template?

0: No, it's quite different.
1:it's close, only differing In minor aspects like colors used.
2: Yes, it appears to be exactly the same.

2: Yes, it appears to be exac[=]

Puc. 2. ®parmeHT hopMU OIIHIOBAHHS «PIBHUMH 32 PAHTOM)
B Kypci «Introduction to Data Science» npoekry Coursera

B ocraHHbOMYy 3aBAaHHI CTYAEHT MaB C(OpMyIrOBaTH BiIacHE
JOCIIiIHUIbKE TMUTaHHS 1 moOyayBaTh maHens 4u jomiky (dashboard) i3
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rpadikamu, ski 6 BiamoBimanu Ha HHOro (puc. 3). JIns OIiHIOBaHHS TaKOTO
3aBJIaHHS POIIOHYBAJAcsA HACTYIHA IIKaJIa:

— HEeMa€ MMHTaHHs, HeMae JOIIKH;

— € TIMTaHHs, € JIOIIKA, aJie He3pO3yMLJIO0, IIPO IO BOHA PO3MOBIJIAE;

—€ JIoIIKa, ajle He 3pOo3yMillo, SK BOHA JONoMarae BiANOBICTH Ha
3aIUTaHHS,

— € JIOIIKa, ajie BOHA BiJINOBiIa€ HA MPOCTE MUTAHHS;

— JIONITKA KOPUCHA JIJIs BIIOBIII HA TUTAHHS Ta JOCIIPKCHHS JIeTaIeh.

Beware Deer on the Runway!

Strike Incidence and Cost by Species Chance of Damage
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Puc. 3. Ilpuknan manesni, ctBopenoi B Tableau mis BiAmoBiai Ha MUTaHHS
«SIki ipecTaBHUKA (hayHH BU3UBAIOTH MIOJIOMKY JIITaKiB?»

KoxHHI CTyIEHT MaB OI[IHUTH TPHOX OJJHOKYPCHUKIB 000B’3K0BO, a MpH
OaxaHHI me JeKuTbka. Ko)kHe JT0MaTKOBE OI[IHIOBAHHS CYIPOBOKYBAIOCS
eMOIIIHHO OKpalmeHow (pa3or, KOXKHOrO pasy iHIIO, Hampukian «Great
dedication!» a6o «Super duper!».

3ayBa)KMMO, IO CTABICHHS YYAacCHHUKIB KypCiB IO peer-oIiHIOBaHHS
HeoJHO3HauHe. Hamr 1ocBif 3ycTpidi 3 TAKMM OIIHIOBAHHIM OYB MTO3UTHBHHH,
CTYACHTH-PEICH3EHTH, SIK HaM 3a€ThCs, OIIHWINA HAll MPOEKT aJeKBATHO.
HanmeBro, me e 3aBxam Tak. HaBememo mutaty crymeHTKH Kypey «Data
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Analysis», ska MOPIiBHIOE JIBa Pi3HUX METOAY OLIHKH: «... PealbHUiA 1paiiB y
MeHe ocobucTo OyB Ha Kypci y Ilenra, komu Tpeba Oyo HarmucaTy mporpamy i
3acyiaTy 1 aBToMaToM Ha mepeBipky. 11100 HamicaTn mpamiorody mporpamy,
JoBenocss puTH IHTepHET i Xenmu, mpoOyBaTH, pBaTH Ha cobi Boyoccs,
o03uBaTu cede Ho0moM, 3a0yBaTu PO COH 1 1KY, 1 B KiHII KIHIIIB, 3MYyCHBIIH
ii, ramuHy, MPALOBATH K Tpeba, 3[aTH 1 XOJUTH TOPAO 3 HOBUMU 3HAHHSIMH.
Ocs 11e OyB npaiiB. IIm0Cc TOBHA BIEBHEHICTH, 10 pe3YJIbTaT HE 3aJIeKaB Hi Bijt
KOT0, KpiM MEHe caMmoi. A TyT, YeCHO Ka)Xy4H, OTpHUMaja po3yapyBaHHI — HE
yepe3 OI[IHKH, a Yepe3 Te, M0 Tak 1 He 3po3yMiia — rapHy sl poboTy 3pobuia,
abo Tax cobi, abo B3arani HisiKy? BoHO MEHe HiKyI1 HE TPOCYHYJIO, OCh B HOMY
CYTh ... 5] He 3HaI0, AKi METOJIM MEPEBIPKU 3HAHb MPABIIIBHI B OHJIAiHI. AJe
TOYHO HE TaKWH, JI€ 3aHaATO 0araTo IO 3aJ€KUTh BiJl TAKUX CAMHUX YaliHHKIB,
sIK TH, 200, 1Ie TipIe, BiJ TUX, KOMY B3araii Oanyxe ...».

Y kypci «[lpuctpacHa craTHCTUKa» BIeplIe MH 3ITKHYJIHCS 3
BHKOPHCTaHHAM HE BUILHOTO MPOrpaMHOro 3a0e3nedyeHHs. [HCTpyKTop Kypey
Jliza Jlipkep mporoHyBaia CTyJJleHTaM BUKOHYBAaTH 3aBJaHHS 3 aHAJI3y JaHUX
y cepemoBuii SAS. Sk Bimomo, SAS — OJIWH 13 MOTYXHHX CTATUCTHYHHX
KOMEpIiHHUX nakeTiB. CTyIeHTH MOBUHHI OyJTH KOPUCTYBATHUCS aKaIeMidHOIO
Bepciero nakery SAS on demand in Academics, siky Mu 3ragyBanu B [3; 5] i
sika OyI1a O€3KOIITOBHOKO TUIBKH Ha TIEPioJl HABYaHHS Ha Kypci. STk BUSBHIIOCS,
SAS nparoe Tinmbku mig ynpasiaiaasM Windows. Kpim toro, SAS on demand
in Academics He NIOCTYNHUN KOpUCTyBayaMm Kinbkox kpaiH: Bipmu, KyOw,
[TiBniunoi Kopei, Cynany, Cupii ta Kurtato. [[is ananizy ganux y iboMy Kypci
CTYJCHTaM IPOITOHYBAIMCS KiJIbKa MacUBIB JaHUX, 00 BOHM 00paiu Ti, sKi
X mikaBJyATh. L{e Oynm acTpoHOMIYHI JaHi mpo Kpatepu Mapca; naHi moB’ si3aHi
31 370poB’sM 1 cucTeMoro oxopoHu 370poB’st CILIA i gani mpoekry Gapminder,
SIK1 BKJTFOYAJIH COIIaIbHI, EKOHOMIYHI Ta MEJIMYHI ITOKa3HUKU KPaiH CBITY.

[ikaBo, 0 croyaTky BCi JaHi Oysno mpencrtaBieHO B (opmati SAS.
A TIOTIM 3a pe3yJIbTaTaMu JUCKYCil Ha (GopyMi OyIIO pO3IIMPEHO iX TaKOX s
anamizy B SPSS, R, Stata, a Tako momaHo y BUDISI csv-¢aiunie. Ha mincTasi
BHOOpY CTYICHTOM JaHWX, KOXXEH TI'eHEepyBaB CTATHCTHYHI TIMOTE3W IS
MepeBipKy, TOTYBaB JaHi JUIsS aHalli3y, MPOBOJMB ONMCOBUN Ta aHATITHIHHN
aHaJli3, a TaKOX OIlIHIOBAaB, IHTEPIPETYBaB 1 MPEACTABISB PE3yJbTATH
JocipKeHb y Oorax (puc. 4). [actpykrop Jliza Jlipkep neperisaania mi 6Joru
1 HaJlaBajia CTyICHTaM ITOCHJIaHHSI Ha Kpallli poooTu. HampukiHIli Kypcy BoHa
JIy’Ke eMOIIIIHO ITiIBea MiICYMKH y CBOEMY OJI031.

Cratuctuka kypcy Jlisu [letikep. 3anucanocs 22000 crynentis. 13363
Oynu akTHBHI mij 49ac 1-ro TwxkHs. 2376 moctiB 3a 1-i TwxkaeHb. 51502
TePEeTJIsIIiB MOCTIB.

Kypc «MojenpHe MECICHHS» JEIIO BiPI3HAETHCS BT OMMMCAHUX KYPCIB.
[pesenTanii no Jexuii MicTsITh 3aMaio iHdopmarii, tekrop Cxort E. Tlefimk
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yce BuKiaaae ycHo. lle crBoproe BenMki TpyIHOIIN UId THX, Y KOTO
HE/IOCTaTHBO 3HaHb B Taly3i aHImificbkoi MOBH. MOKHa BHKOPHCTOBYBAaTH
aHMIICBKI CyOTUTPH JUIA TIOJIETIIEHHS PO3YMIHHS, a TaKOX aBTOMAaTH4YHI
cyOTUTpU Ha 0OaraThbOX MOBaxX, y TOMY YHCIi 1 pOCIHCBKOI. ABTOMATHYHI
pociiicbki cyOTUTpU JalieKi BiJ JOCKOHAJIOCTi, ane, MpUHaliMHI, MOXHa
3p0O3yMiTH, NPO 110 iiie MOBa. Y IbOMY Kypci 3aTe MOXHa OyJIo criocTepiratu
HaMsACKpaBIlIMM MPHUKJIA] TOJEPAaHTHOCTI MpPH OIIHIOBaHHI BiANOBiJeH
CTYICHTIB Ha omnuTyBalbHHKH. Ilicns mnepmoi cmpobu BiamoBimi To6i
MOKa3yBaJIM NPABWIbHI 1 HETNpPaBUJIBHI BapiaHTH, a TakoX Oyno HaBeICHO
MOSICHEHHSI PIIICHHS, TPUYOMY 3 ITOCHJIAHHSM Ha Teopito (puc. 5).
== Relatiah

ﬁnﬂﬁhﬁsucmu RBAN r.anhahsDRmKl"G

health SEL Fiiets
CONSUMEETONG
5 ihterh t
__ACTIVITY] ATTITUDES MAJOR P[TA . s
d l:l INEUME”%‘EHIE
l.'.ﬂ t ﬂ é" A OHOLdlnroRﬁncﬁFTﬁeﬁh‘j” I “B.J”RTH
Fcem - 0 BREAST YUy

uhs L Tt B Pt Jn
Rf;;mS € EXPECT AN CYRELISIONsrns=

=abuse e Sexual™

mmn BEHAVIOR = DIFFERENT FEELING
Puc. 4. XmapuHa citiB, 1110 MPEACTABISIFOTh TEMH JTOCIIKCHHSI CTYICHTIB B
Kypci «IIpucTpacHa cTaTHCTHKAY

Bimerr Toro, Ha GopyMi MU 3HAUILIM MOBIIOMJICHHS aBTOPY KypCy BiX
aHOHIMA IPO Te, 110 BiH BTPATHB poOOTY, OCKUTLKH HE OTPHMAaB CepTU(IKaTA 3
omiakoio 100 % 1 mpoxaHHSAM BuIpaBUTH Horo Gamt 3 95,5 % ma 100 %.
Hatiniikasimie, o 1ieit 6an OyB BUTIPABIICHHH 1 aHOHIM ITOTIM JITKYBaB aBTOPOB1
Kypcy. BriMm, 3ayBakuMo, IO i TOCTH BHUKIMKAIA HETATUBHY OLIHKY
yJacHUKIB (opyMy, ska Bmamimacs B MiHyc 19 romociB. A Komm Kypc
3aKiHYMBCS, aBTOP CPOPMYBAB CIHCOK IUIS IMONAIBIIOTO YWTAHHS, KyIU
YBIUIIHM HOTO POOOTH, a TAKOK KHHUTH Ta CTATTi, SIKi 3rayBajics B Kypci.

Kypc «Benuki naHi B OCBIiTi», KU e TpUBAaE B MOMEHT HAITUCAHHSI ITi€1
CTaTTi, NMPUBEPHYB HAIy YBary CBOEI0 CIIPSAMOBAHICTIO Ha JOCIHIIKCHHS
BEJIMKMX MAacHBIB OCBITHIX HaHMX. BiH moOymoBaHWii Ha MO€IHAHHI ABOX
MPOTpaMHUX 3aCO0iB: BUTHHO MOMIMPIOBAHOTO MPOTPaMHOTO CEpeOBHUINA
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Rapidminer 11 iHTeIeKTyanbHOrO aHaMi3y AaHUX 1 koMepuiiiHoro MS Excel.
Ha ¢opymi kypcy 3’sBIsIMCS NMOBIAOMIEHHS y 3B°SI3KYy 3 TUM, L0 JUIs
aKaJIleMiYHUX Ta JOCIITHHUIBKHX I[iJieldl TIOBHHHO BUKOPUCTOBYBATHCS BIJIbHE
mporpaMHe 3a0e3neueHHs, NPONOHyBaaMcsa anbTrepHatuBH MS  Excel:
enekTponHi Tabnuui 3 Open Office i Libre Office, cTBopuiacs i cneniainbHa
rpyna B Google Groups 3 BuKopHucTaHHS R B Mexkax Kypcy «Benuki gaHi B
OCBITI».

Question 5
Imagine a street on which there exist two sub shops: Big Mike's and Little
John's. Each Saturday, Big Mike's draws an average of 500 people with a
standard deviation of 20. Also on Saturdays, Little John's draws an average
of only 400 people with a standard deviation of 50. If both distributions are
normal, which shop ismore likely to attract more than 600 people on agiven
Saturday?

Xour Score Explanation
nswer
Little «" 1.00
John's
Total 1.00/1.00

Question Explanation

What is the likelihood of an event this far beyond the average? Mike's
distribution is normal with a mean of 500 and a standard deviation of 20, so
600 people would be at least 5 standard deviations above the mean. Little
John's distribution has a mean of 400 but a standard deviation of 50, so 600
people would be only 4 standard deviations above the mean. Therefore, Little
John'sismorelikely than Big Mike'sto draw more than 600 people on agiven
Saturday.

[See 3.2, "Central Limit Theorem"]

Puc. 5. Tlpukinan noscHeHHs pillleHHS 3a1a9i B Kypci «MojieabHe MUCITICHHS

[Toku B Kypci BUKOPUCTOBYBAJIMCS TUTBKH TECTH, JJIs BIAMOBIIECH Ha SKi
MOTPIOHO OYJIO TIPOBECTH aHai3 MPeACTaBICHUX JaHuX. J[aHi B OCHOBHOMY
OyJH He peajibHi, a 3MOJICTIbOBaHI1 ISl PI3HOTO BHY 3aBJaHb. Ha kaib, 6arato
MUATaHb Oy COPMYIIHOBaHI TaK, IO CTYJACHTH HE 3aBXXIH PO3YMIIH, IO MaB
Ha yBa3l aBTop. IHOmI JeKmiHWI Matepian OyB MpEACTaBICHUA B
MOTIEpeAHEOMY MOJYJi, a MUTAHHS 3 HHOTO HaBeACHI B MOJAIBIIOMY 0e3
YCSIKOTO TIOCHJIAHHS, TIPO SIKY TEMY HICThCS.

Craructuka Kypcy «Benmki mani B ocBiti»: 3amucanocs 6mu3eko 3000
CTYACHTIB, HA IepIIUii TecT BianmoBino 1192, na npyruit — 983, Ha Tperiit — 747,
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Ha 4yeTBepTuii — 686, Ha 1’ sTHit — 656.

Bucnoexu. JlocmimkenHs KypciB aHamizy aaHux mnpoekty Coursera
MOKa3aJ0 HAcTylHe. 3arajlbHUM B METOIMIII BUKIAJaHHS KypCiB € cuiiadyc
KypCy, BUKOPHUCTAaHHsI KOPOTKHUX Bifeo-(h)parMeHTIB JeKliil i3 yOyqoBaHUMU
TeCTAMH Ta THTPAaMH, MOJAHHS TEKCTiB Jekuid B dopmarax ppt ta pdf,
aBTOMATU30BAaHI TECTH IO KOXKHil TeMi, popyM Ul CHNKYyBaHHS Ta HAaJaHHS
nonoMoru. OcoOiaMBUM € CTpPyKTypa Ta HAIlOBHEHHS BifIeO JIEKIiH,
CTaTUCTUYHE IIporpamMHe 3a0e3ledeHHs], 3aBJaHHS Ha IPOrpaMyBaHHS,
MHOXHHHU JaHHUX JUI1 OOpOOKHM, BUKOPHCTAaHHS [PEEr-OLiHIOBAHHS, (iHAIbHI
MPOEKTH, OJIOTH BUKJIa/1avua Ta CTYACHTIB.

VY pesynbTaTi AOCHIKEHHS OyJnO pPO3MIMPEHO Ta OHOBJIEHO 3MICT Ta
HaBYAJIBHO-METOAMYHE 3a0e3MeUeHHsI KypCiB 3 aHali3y JAHHUX JUIS CTYACHTIB
pizHux crnenianpHocteld JIHY: «AHani3 gaHux» Ui CTYJCHTIB CIIEI[ialbHOCTI
«ladopmaTikay 3a paxyHOK MIJKIIOUEHHS cepenoBuima R 10 Bxke
BHuKopucToByBaHHX SPSS Ta Microsoft Excel [6; 8]; «MaTemaTnuHi MeToau B
COLIIOJIOTi» IS CTYAEHTIB crieriagbHOCTI «CoLioorishy 3a paxyHOK OJOKYy
«AHaJ3 COLIATPHUX MEpex». YUacTh BHKJIAAAYIB Y SIKOCTI CTYNCHTIB Yy
Kypcax HpOBiTHHUX Mpo¢ecopiB BiJl MPOBIJHUX YHIBEPCUTETIB B I[iKaBii s
HUX TIPEJMETHIN Taimy3i JJ03BOJIAE O3HAHOMHUTHCS 3 PI3HUMH CTHISMU
BUKJIAIAHHS, PO3IMIUPUTH CBOI 3HAHHA W HAYKOBHH KpPYyTO3ip, 3aCBOITH HOBI
BHJIU TTPOTPaAMHOTO 3a0e3IeUeHHs, OHOBUTH Ta PO3MIMPUTH 3MICT KypCiB, SKi
BOHM BHKJIAJal0Th, PO3BUBATH MPOQeciliHi 3B’ I3KH, IHTETPYBATUCS B CBITOBY
MeJJATOTIYHY CITIJILHOTY.

Tooanvuii Hanpsamku 00CaiOHCeHHs TIOB’ sI3aH] 3 TIOTJIMOJICHIM BUBYCHHAM
MOKITHBOCTEH peer-omintoBanHs B MOOC.
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