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Paszgea 1. [lepeyeHb KoMIeTeHUM, C YKA3aHUEM ITAINOB UX
(opMupoBanus B npouecce 0CBOCHHUs M CHUILIHHbI/TIPAKTUKHI

Bunpl onieHOUHBIX cpeacTB/

DopMupyem: [Inanupyemble  pe3ynabTaThl  O0y4YeH Hdp pasena B IAHHOM IO}
KOMIIETEHINH JUCUUIUINHE, XapaKTepI/IEYI-OHlI/Ie
(dbopMHpOBaHUS KOMITETESHIIHNA
IIK-3: Cnoc(3narh: bnok A —3adanus
BBINMOJHHUTDB | OCHOBHBIC TCXHOJIOIMHU TOCTPOCHUS penpodykmugl-lozo VPOBH:1
MOCTAHOBKY | IPOTPAMMHBIX CHCTEM: IPOLETYPHBIE 1T
aHaJIM3a M ¢l 00BEKTHBIE M KOMIIOHEHTHEIE MONENHN; O - Tecm
MPOEKTHBIX |1a0JI0HBI IPOEKTUPOBAHUS IPOTrPAMMH]}
peleHuid | CHUCTEM.
YmMeTh: Bbaoxk B — 3aganus
-IIPUMEHATH aIEKBaTHBIE METOBI U CPEJ] pEKOHCTPYKTUBHOTO YPOBHS
Ul peain3aliy NIpUKIagHbIX 3a0a4
pa3pa6OTKI/I PCATBHBIX MPOrpaMMHBIX CHY - HpaKTI/I‘{eCKI/Ie 3adaHusL
LIEJIBIO AHAJIN3A U CUHTE3a IPOEKTHBIX
penieHui.
Baajaers: Baok C — 3aiaHus npakTHK(
NPaKTHYECKMMU HABBIKAMU PA0OTHI C | OpMEHTUPOBAHHOTO M/HIIU
COBPEMEHHBIMU CHCTEMaMHM ITPOCKTUPOR HCCIIEIOBATEIILCKOTO YPOBHS
pa3paboTKH MPOTPAMMHBIX CHCTEM.
- [IpakTrueckue 3aganus
IIK-4: Cnoc(3HaTh: baok A — 3amanug
NPUMEHATHL (METOIBI M CPEICTBA CO3JAHHS IIPOrPaM] perpOIyKTHBHOTO YPOBHS
COBpeMeHHb] 00ecrieueH sl Ha OCHOBE COBPEMEHHBIX
TEXHOJOT UM | KOMITBIOTEPHBIX TEXHOJIOTUH. - Tect
pa3padoTKu
NpPOrpaMMHE YMeThb: baok B — 3aganns
KOMILTECKCOB HCTI0J1b30BaTh COBPEMEHHBIE KOMITBIOTE] peKOHCTPYKTUBHOTO YPOBHS
OCYLIECTBJISA| TEXHOJIOTUH B pa3pabOTKe MpOrpaMMHb
KOHTPOJIb K4 KOMILJICKCOB. - [IpakTnyeckue 3ananus
pa3padaTbiB
IIPOrpaMMH} Baagern: Bbaoxk C — 3aanus NpaKkTHK(
NPOIYKTOB COBPCMCHHBIMU TCXHOJIOTUAMU pa3pa60 OPUCHTUPOBAHHOI'O /v

MMpOorpaMMHBIX KOMILJICKCOB.

HCCJICAO0BATCIILCKOI'0 YPOBHHA

- HpaKTI/IquKI/IC 3agaHus




Pazgen 2. TexHoJsiornyeckasi KapTa JUCHHUIIAHbBI
Anasutuka boabmmx J[aHHBIX

Kypc 1, cemectp 2, KotuuectBo 3E -3, OTyeTHOCTDH — 3a4eT

HasBaHue Mmoaynei KoHTp dopMa KOHTpPO. g
nucuunnupﬂl;l cornacHo ’§ i ’§ §. :
A TE | ES | S
v [og | €
s | 2% |8
m: |8z | &
1. Beenenue B tekymit | Crnada mpakTudeckux | 5 8 26
OosbLIME NaHHbBIE Nel
pyOexHsiii | Tect Nel 5 8 26
2. Kuznennsid | Texkymmii | Coaua npakTH4ecKuX | 5 9 29
LUKII IPOEKTA MO aHAIUTHUKE No2
OOJIBIINX JaHHBIX pyOesxHsIit | Tect Ne2 5 9 29
3. OcHOBHEIE tekymit | Crada mpakTuyeckux | 5 9 33
TEXHHUKH paboTHI C Ne3, Ne4, No5
OOJIBIIMH TAHHBIMHU pyOexnsrii | Tect Ne3 5 9 33
4. lpunoxxenune tekymmii | Cmaya mpakTUYeCKuX | S 9 35
OOJIBIINX JAHHBIX Neb6
pyOexusbiii | Tect Nod 5 9 35
BCEI'O 3a cemectp 40 70
20 30
[TpomMexyTouHBIH KOHTPOIIb (DK3aMeH)
CeMecCTpOBBIi PEUTHHT 10 JTUCIUILTHHE 60 100
Paznen 3. TunoBble KOHTPOJBbHbIC 3aJaHUA M HMHbIC MaTepuaJbl,

HeoOXoAuMbIe /JIsl OLEHKHM IUIAHUPYeMbIX pe3yJIbTATOB OOy4YeHHMs 10
AUCHUILINHE (OLEHOYHbIE CPeCTBA)

Baok A
1. bBonsmmHCTBO naHHBIX B Mupe B 2011 romy comepkanocs:
i. B upoBom BuIE
ii. B anamorosom Buje

2. O0BEM HAKOIUICHHBIX YEJIOBEYECTBOM ITUPPOBHIX JaHHBIX Ha 2012 ros
A3MEpSETCS:

i. IleraGaittamu

ii. 3eTTabaiiTamu

iii.Dk3abaiitaMmu

iv.Morra6aiitamu

3. Ckompko IlerabaiiT B 3erTabdaiite?
4. Vxaxute GakTop, CIOCOOCTBOBABIINI MOSBICHUIO TPEH A OOIBIIIX

JaHHBIX
i MapKkeTHHroBble KaMITAaHUHU KPYITHBIX KOPHOparui




ii. CHIDKEHME U3/IepXKEK Ha XpaHEHUE JaHHBIX

iii. [TosiBneHre HOBBIX TEXHOJOTHI 00pabOTKM MOTOKOBBIX
TaHHBIX

iv. Brimyck 60a3 qaHHBIX ¢ 00paObOTKOM JaHHBIX B TAMSITH

5. Kakue BeposiTHbIE pa3oyapoBaHuUs TpeHJa OOJIbIINX JaHHBIX?

I W3-3a yrpo3sl 6€30MacHOCTH JTUYHOM JKU3HH (privacy)
rpaxaad OyJayT YCIOKHEHBI IPOIeypbl cOOpa TaHHBIX, YTO MPUBEAET K
[1a/IEHUIO [IECHHOCTHU OOJIBIINX JTAaHHBIX.

6. OT™MeThTE 3HAUMMBIC COOBITHS, MMOBIHSBIIKE HA (POPMUPOBAHUE TPECHA
OOJBIINX TaHHBIX:

I Pazpaborka Hadoop

ii. N300perenue npunnuna MapReduce

iii. PaspaboTka s3pika Pyhton

(\2 [To6ena Deepblue B maTue ¢ I".KacnapoBsim.

7. Onpenenenre OONBIINX TaHHBIX:

i bonbime nanabie — 310 00paboTka wim xpaneHue 6onee 1 TO
nHpopMaIuu.

ii. [Tpobnema GOMBIINX AAHHBIX — 3TO Takas mpobiema, Koraa
NP CYIIECTBYIOLIMX TEXHOJOTUAX XPAaHEHHS U 00PaOOTKHU CYLIHOCT-Has
00paboTKa JaHHBIX 3aTPYAHEHA WM HEBO3MOXKHA.

iii. Bonbime ganneie — 3170 orpomHast PR-akius KpymHbIx
BEHJIOPOB U HE OoJiee TOro.

iv. Bonbime ganHble — 3TO sIBIEHUE, KOT1a HU(POBBIE JaHHBIE
Hau0oJIee MOJIHO MPECTABISAIOT U3Yy4aeMblil OOBEKT.

8. BeiOepuTe HEBEpHBIH OTBET:

V. Bonbiue manawie — 910 gaHHbIe 00bEMa cBbimie 1 TO

Vi. [Tpobnema 60nbIINX JaHHBIX — ATO MpodsIeMa, Korjaa npu
CYLIE-CTBYIOIIUX TEXHOJOTUSAX XpaHEHUsI U 00pabOTKH CYIIHOCTHasi 00-paboTka
JAHHBIX 3aTPyJHEHA WK HEBO3MOJXKHA.

Vii. bonbuine nanneie — 310 Tpeua B oonactu UT, monorpeBaemsiii
MApKETUHIOBBIMU KaMIIaHUSMU KPYIIHBIX BEHIOPOB.
Viii. Bosnpuive nanHpie Kak IPaBUIIO HE CTPYKTYPUPOBAHBI.

9. OTMeThTE TE U3 BAPHAHTOB, B KOTOPBIX JaHHBIE CTPYKTYPUPOBAHBL:

iX. JlaHHBIE 0 TTpOAAKaX KOMITAHWH, TTPEICTABIICHHBIE B BUJIC
noMe-cA4YHbIX 0T4ETOB B hopmate MS Word.

X. Tabnuna ¢ exeTHeBHBIMU MOKa3aHUSIMU TeMITePaTyphl
nomenie-aus 3a roj B (aite popmara csv.

Xi. Tekct nemarornyeckoit modmsel A.C. MakapeHko,
npecraBieH-Hblil B popmare PDF.

Xii. bubnuoreka GpuIbMOB, TIpeICTaBICHHBIX B (hopmare mpegd Ha

OJHOM XCCTKOM AUCKCE.

10. [lepeuncnure yeTbipe OCHOBHBIX XapakTepucTuku Big Data:
Xiil, Virtualization, Volume, Variability, Vehicle



Xiv. Variety, Velocity, Volume, Value
XV. Verification, Volume, Velocity, Visualization
XVi. Video, Value, Variety, Volume

11Bp16epuTe HEBEPHOE BBICKAa3bIBAaHUE:!

I. Bounbire 00bEMBI TAaHHBIX IPUBOJAT K CIIA00H HX
CTPYKTYpHU3aLlUHU, TIOITOMY TOSIBIISIETCS TAKOE Pa3HOOOpa3ue NaHHBIX.

ii. VBenmu4HUBIIAsICS TPOU3BOIUTEIILHOCTh
TEJIEKOMMYHUKAIIMOHHBIX KaHAJIOB IIPUBENa K POCTY 00bEMOB IepeaBacMoi
nHpopMaIuu.

iii. VY emieBneHne CUCTEM XpaHSHHS HAa SAMHUITY HHPOPMAITUU
MIPHU-BEJIO K POCTY PHIHKA OOJBIINX TAHHBIX.

v, Bosnbioe pazHooOpa3ue HCTOYHUKOB JTAHHBIX

12. OtMeThTe HEeBepHOE MOHUMaHue Variety B KOHTEKCTE XapaKTepucTuk Big

Data:

I. Bricokas ckopocTh reHepupOBaHUs JaHHbBIX.

ii. Pa3Hble THIBI TaHHBIX B KOJIOHKAaX TaOJIUL PEISILIMOHHBIX
CYBA.

iii. Pa3znoob6pa3zue oTpacieit, SBIAIOLIMXCS UCTOYHUKAMU JAHHBIX.

(\2 PaznooOpasue THIIOB TaHHBIX, BKIFOYAIOIINX B CE0s
CTPYKTYpPUPOBAHHBIE, TOJIyCTPYKTYPUPOBAHHBIE U HECTPYKTYPUPOBAHHBIE.

13. [Mpunun MapReduce cocTouT B TOM, 4TOOBI

i. [Tpon3BOaUTH BRIYUCIICHHUS HA y37aX, T/ie HH(pOpMaIus
M3HAYaAJIbHO ObLJIa COXpaHeHa

ii. M cnonb30BaTh BEIYMCIUTEIbHBIE MOIIHOCTH CUCTEM XPaHEHMS

iii. Hcnonb30BaTh GyHKIMOHAIBHOE TPOrPaMMHUPOBAHUE JUIS
penieHus 3aj1a4 MaCCUBHO-TIapaJIIETIbHON 00paboTKH

14. BriGepuTe 0JHO HEBEpHOE BbICKa3zbiBaHUE po MapReduce:

iv. WuTtepdeiic 11 MmaccoBo-napanienbHoi 00pabOTKU JaHHBIX,
rac BbIYUCIICHUS NPOU3BOJATCA HA y3j1aX, TAC I/IH(l)OpMaHI/IH H3Ha-JaILHO Oblila
COXpaHEHa

V. MapReduce — 310 1Be orepaluu: pacripeaeieHus U COOpKU
JaHHBIX

Vi. MapReduce Ob11 npuayman paspadorunkamu Hadoop

Vii. MapReduce 6b11 aHOHCHpOBaH pa3padboTunkamu Google

15. KakoB TeopeTH4YeCKuii TPUPOCT TPOU3BOAUTEIHLHOCTH TIPH MOJCUYETE
quclia CIIOB B TeKCTe npu pabore MapReduce npu nepexose ot ogHOTO y371a
K 1ByM?

16. Kakue u3 cnenyromux trexnonoruit CYB/] He UCIONb3yIOT MPUHIIUIL
MapReduce

viil. Hadoop
iX. Cassandra
X. HDInsight

Xi. Redis



17. Kakue CYB/I moaHOCTBIO TIOJIaratoTCs Ha ONIEPATHBHYIO AMSTh MPH
XpaHeHUU MHPOPMALIUH:

Xii. Oracle Exalytics
Xiil. SAP HANA
Xiv. BigTable

XV. HBase

18. B uém npeumyIecTBo KOJOHOYHO-opHeHTHpoBaHHbIX CYB/1?

i OHH MO3BOJISIOT BBIMOJIHATE OoJiee ciioxHbie SQL-3ampockl 1o
cpaBHEHUIO C penanuoHHbIMU CYB/]

ii. OHU N03BOJISIIOT JUHAMUYECKHU JOIOJHATH COJIepKaHne
3anucell HOBBIMU MOJISIMU

iii. Onu uMeroT 0oJiee THOKKHE BO3MOXXHOCTH aHAIUTHKH.

iv. Onu n1o3BoJsit0T 3G (HEKTUBHO JIeTIaTh MEKKOJIOHOUHBIE
CpaBHEHUSI.

19. [lyist yero aHATUTUKY HEOOXOIMMa «ITeCOYHUTIA»?

i. Jns1 BBICOKOPOU3BOIUTEIbHOW AHAIMTUKH 32 CUET
MCTIOJIB30BaHUS ONEPAaTUBHOM MaMsATH 1 inDB oneparmii.

ii. Jns1 XpaHeHus BceX MOTYYEHHBIX OT 3aKa3UMKa JaHHBIX.

iii. JIyist mocTpoeHHsI OTYETOB O Pe3ysIbTaTax aHAIM3a

iv. st cHUKEeHUs 3aTpaT, CBA3aHHbBIX C PEIUIMKAIIMEH JaHHbBIX

20. Kakwie u3 cleyIonmx CpeiCTB pa3yMHO HCITOJIb30BATh IS aHATN3a
JAHHBIX, TIPEICTABJIICHHBIX €IMHCTBEHHBIM CSV-(pailiioM pazmepa Oosiee
100I°6:

V. Hadoop

Vi. Data Warehouse

Vil. «Ilecounumay

viii. Python

21. Beibepute BepHOE YTBEPKICHHUE:

iX. Data Warehouse coznatorcst A1 MpOBEPKU THIIOTE3 TIPU
aHanu3e OONBIINX JaHHBIX.

X. «Ilecounniia» UCNOIb3yeTCs A1 CHUKEHUS HAarpy3KH Ha
ocHoBHO Data Warehouse.

Xi. Kaxnprit Data Warehouse 10mkeH coaepkaTh «IIeCOUHHITY.

Xii. «[Tecoununiay HeoOXoaMMAa IJIs TFOOOTO MPOIIEcca AaHATUTHKHY.

xiii.

21. PaccTaBbTe TOCIIEA0BATEILHOCTD ITAIOB MMPOEKTA AHAIUTHKH B
cootBeTrcTBUU ¢ CRISP-DM.

XIV. [Tonnmanue 6usHeca (Business understanding)
XV. [Monnmanue nanHbix (Data Understanding)
XVI. [TonroroBka nanusix (Data Preparation)

XVil. Mognenmuposanne (Modeling)

XViil. Onenka (Evaluation)

XIX. Buenpenue (Deployment)



22. Ha xaxom u3 3tamnoB nporecca CRISP-DM npoucxoaut npoBepka

runores?

XX. [Tonumanue 6usneca (Business understanding)
XXI. [Monumanwue nannbix (Data Understanding)
XXil. Moaenuposanue (Modeling)

xXiil. Ornenka (Evaluation)

23. Brl siBisieTech BiaieNblieM M aHAIMTHKOM B KoMmriaHuu u3 10 deoBek, B
KOTOPOH TpeOyeTcs MpoaHaIM3upOBaTh Mpoaaxu 3a 1 rox (1 MutH. mpoax).
Kakwue u3 stannoB CRISP-DM M0kHO OITycTUTB:

i ITonumanue 6usHeca (Business understanding)

ii. [TonroroBka nanusix (Data Preparation)

iii. Mopenuposanue (Modeling)

v, Ornenka (Evaluation)

24. Tlpumep GiiaropasymHoro ucnonb3oBanus Hadoop

i. Amnanu3 10 I'6 naHHBIX.

ii. EsxenHeBHOE COXpaHEHHUE JaHHBIX TEMIIEPATYPHI,
MOCTYMHAIOIINX CO BceX ropoaoB Poccu (1o ogHOMY MMOKa3aHHUIO Ha TOPO/I, BCETO
ropoaoB 1100 mT).

lii.[TocekyHaHOE COXpaHEHUE JAaHHBIX TEMIIEPATYPBI, TOCTYIAIOIINX CO BCEX
roposoB Poccuu (o oHOMY oKa3aHUIO Ha Topo, Bcero ropojos 1100 miT).

(\2 [TocTpoenue rpaduka mysbca MaueHTa B peaibHOM BPEeMEHH.

25. HaunHas ¢ KakuxX pa3MepoB JIaHHBIX 00OCHOBAHHO MPUMEHEHHE KJIacTepa
Hadoop ansa xpanenus 1aHHbIX?

V. 10010
Vi. 1TO
Vil. 100To0
viii. 1116

26. Hadoop — aro:

IX. Habop yTuiut, 1 mporpaMMHBIN KapKac 7151 BBIMOJTHEHUS
pacnpeenéHHbBIX MPOorpaMM, paboTaIONIMX Ha KIacTepax.

X. Pacnpenenénnas CYB/I, no3Bonsromas o6padbaTeiBaTh
0O0JbIIIME JaHHEIE.

Xi. SI3bIK BBINIOJIHEHUS 331aHul B mapagurmMe MapReduce.

Xili. Pacnipenenénnas daiinoBas cucremMa, peHa3HAYCHHAS JIS

XpaHeHus (aiinoB 00JabIIOro 00BEMA.

Baoxku Bu C
[IpakTuyeckue 3axaHus

IIpakTuyeckas padora 1. budimoreka NumPy

3ananus:
1. 3arpy3ute maccuB u3 ¢aiina
2. 3menure popmy Maccupa
3. YopsiiouuTe 3J1eMEHTHl MacCHBa



4., Paz0eiiTe 1 00bEIUHUTE MACCUB

IIpakTnyeckas padora 2. AHaan3 Ha0opa 1aHHBIX usa.gov data from Bitly

2011 romy cimyx0a cokpamenuss URL-anpecos bit.ly 3akmounna napTHepckoe
cornamrenue ¢ caiitom mpasurenberBa CIIA USA.gov (https://www.usa.gov/) o
CHUH-XPOHHOM TPEAOCTaBICHUH aHOHHUMHBIX JIaHHBIX O IOJIb30BATENSAX, KOTOPhIE
CO-KpaIlaroT CChIIKH, 3aKaHYHBarommecs Ha .gov wiu .mil. B 2011 roay, momumo
CUHXPOHHOU JIEHTHI, (JOPMUPOBAIHCH €KECUACHBIE MTHOBEHHBIC CHUMKH, JIOCTYII-
HBIE B BUJIE TEKCTOBBIX (aitnoB. B 2017 roay sta ciyxba yke 3aKpblU1ach, HO Mbl
COXPAaHWIU (ailJIbl TaHHBIX ¥ MPUBOJIUM UX B KQ4ECTBE TIPUMEPOB.

3aganusn

1. 3arpy3ute nanusie u3 (aiina
2. IloacunTaiiTe KOMMYECTBO YACOBBIX MOSICOB

I[MpakTuyeckas padora 3. AHaau3 HaOopa nanubix MovieLens 1M

Uccnenoparenbckas rpyrmnmna GroupLens Research
(https://grouplens.org/datasets/ movielens/) mnpemmaraer HeckonbKO HabOPOB
JaHHBIX O peUTHHrax (UIbMOB, MPOCTABJICHHBIX IOJb30BATEISIMU cailTa
MovieLens B koH1e 1990-x — nagaie 2000-x rogos. HaGopsl copepxkaT peUTHHTH
¢buapMOB, MeTaslaHHble 0 GUIbMax (KaHp U TOJ BBIXOJA) U JAeMorpaduueckue
JAHHBIE O TIOJI30BATENSAX (BO3PACT, MOYTOBBIA WHIEKC, TIOJ W POJI 3aHSITHI).
Takue naHHBIE YACTO TMPEICTABISAIOT WMHTEpEC IS pPa3pabOTKH  CUCTEM
PEKOMEHIOBaHUsI, OCHOBAaHHBIX Ha aJITOPUTMAaX MAIIMHHOTO 0OydeHus. M xoTs B
ATOW KHUTE METOAbl MAIIMHHOTO OOy4YeHHUsI HE pacCMaTpUBAIOTCS, s BCE JKe
MOKaXYy, Kak ()OpMUPOBATH MPOJIOJIBHBIE U MOTEepPEU-HbIe pa3pe3bl TAKUX HAOOPOB
JAHHBIX C LEJbIO IPUBECTU UX K HY’)KHOMY BUIY.
3ananus
1. 3arpysute naHHble u3 zip-¢aitia
2. BeiBenuTe HavajIo U KOHEI JAHHBIX
3. BhImonHHUTE CTATUCTUYECKUI aHAIIN3 JAaHHBIX
4. W3mepbTe Hecoraacus B OLEHKAX

IIpakTnyeckas padora 4. AHaau3 uMeH, KoTtopble naBaau aersam B CIIIA 3a
nepuon ¢ 1880 mo 2010 rox
VYnpasnenue cormanbHoro odecrieuenus CIIA Beutoxmino B CeTh TaHHBIE
0 YacTO-T€ BCTPEUYAEMOCTH JAETCKUX UMEH 3a nepuoj ¢ 1880 roga mo Hacrosuiee
Bpems. Xom Yukxom (Hadley Wickham), aBTOp HecKONbKHX MOMYISIPHBIX
MakeToB A R, 4acTo Mcmosib3yeT ATOT MpUMep Ui WIUTIOCTPALIUN MaHUITYJISILIUMA
¢ naHaeIMA B R.
3ananus
1. Co3znaiite HaboOp JaHHBIX
2. Tloctpoiite rpaduk 00IETo KOTHYECTBO POIUBIINXCS B 3aBUCUMOCTH OT
110J1a ¥ TO/1a POXKACHHUS


https://www.usa.gov/
https://grouplens.org/datasets/movielens/
https://grouplens.org/datasets/movielens/

3. IIpoananu3upyiiTe TEHACHIIMHA B BHIOOPE NUMEH

IIpakTnyeckas padora 5. baza 1aHHBIX 0 MPOAYKTAX NUTAHUSA
MHHHUCTEPCTBA ceJIbCKOro xo3siiicrea CIIIA
MunucrepcTBo cenbekoro xo3siictea CIIIA mybaukyeT qaHHBIE O

MUIIEBON LIEH-HOCTHU NPOAYKTOB nuTanus. [Iporpammuct Duuu Yuiibsime
(Ashley Williams) mpe-o6pazoBan 3Ty 6a3y nanubix B popmat JSON. 3amucu
BBITJISIIST CIEAYIONUM 00pa3oM

{"id": 21441,

"description”: "KENTUCKY FRIED CHICKEN, Fried Chicken, EXTRA
CRISPY, Wing, meat and skin with breading",

"tags": ["KFC"],

"manufacturer™: "Kentucky Fried Chicken",

"group": "Fast Foods",

"portions™: [
{
"amount™: 1,
"unit": "wing, with skin",
"grams": 68.0
2
1
"nutrients™: [
{
"value": 20.8,
"units": "g",

"description": "Protein",
"group": "Composition"

b

-
ky

JIist Ka)K0oro MpOJyKTa MUTAHUSI €CTh Psii MACHTU(PHUIUPYIOMUX aTpUOyTOB U
JIBa CIIMCKA: MUTATEJIbHBIC SJIEMEHTHI U pa3Mephl mopiuii. st aHanu3a TaHHbBIE B
Ta-Koi popMe MOAXOAST MI0X0, TOITOMY HEOOXOIMMO UX mepedopMaTHPOBATh.
3aganua

1. 3arpysure apxuB c caiita

2. Tlokaxwure pacrpeaesiceHue MPOJTYKTOB IMUTAHUS 110 TPyIIIIamMm

3. TloctpoiiTe MenuaHHBIE 3HAYECHUS IIMHKA MO TPYIIE MHUTATEIbHBIX

9JIEMEHTOB



IIpakTuyeckas padora 6. AHaau3 0a3bl JaHHBIX (eaepajbHON U30UPATEIbHOI KOMUCCHUI

@enepanbHas u3duparenbHas komuccuss CIIIA  nyOnukyer paHHbIE O I0KEPTBO-BaHMSX
YY4aCTHUKAM IOJIMTUYECKUX KAMIIAHWW. YKa3bIBA€TCSl MM JKEPTBOBATENSA, POJ 3aHATHH, MECTO
paboThl M cyMMa MOXxepTBoBaHUA. MHTepec mnpexacraBiser Ha-00p JaHHBIX, OTHOCSALIMICA K
npe3uieHTcKkuM Bbibopam 2012 roxa.

3aganusn
3arpys3ute HabOp AaHHBIX U3 (aiina

[TokakuTe CTAaTUCTUKY NOXKEPTBOBAHUH 110 POy 3aHATUI U MeCTy pabOThI

[Toctpoiite rpagux OOmas cymma MOXXEPTBOBAHUH 10 MapTUsAM JJsl POJOB 3aHATHH €
MAaKCUMaJIbHOM CYMMOH IT0KEPTBOBAHUI

BBINIOIHUTE CTaTUCTUYECKUM aHAIN3 JaHHBIX

N3MmeppTe HECOrTacus B OLEHKaX

1.
2.
3.

o

Baoxk D (mpoMe:XyTOYHBII KOHTPOJIB)

Bonpocsl 1 npoBepku ypoBHs o0yyenHoctu 3HATD

1.

HBOo~NOoO O RWDN

13

20

0.
11.
12.

OCHOBHBIE XapaKTEPUCTUKH OOJBIIHX JTAHHBIX.

Ponb GonbIInx JaHHBIX B SKOHOMHUKE.

OcHOBHBIE KOHCTPYKIIHH sI3bIKa R.

HDFS - ocHOBBI opranu3amum.

Apxurextypa Hadoop.

Ucnonunenue Map/Reduce.Mcnionnenue nporpamm B Hadoop.OcuoBel YARN.
AHanUTHKA MMOTOKOBBIX JAHHBIX B uiaTgopme Storm.

Apxutektypa Apache Spark. ATropuT™Mbl Ki1acCU(pUKAIIH.

AJITOPUTMBI KJTaCTEPU3ALIHH.

HeiipoHHbie ceTH kKak peanu3aius alropuTMOB MAIIUHHOTO O0YYEeHHUS.
[TpeTMKTHBHBIC AITOPUTMBI.

[Ipumenenne TexHONOTUN OONBIINX JAHHBIX AT 3a/a4 YOpPaBICHUS B peaTbHOM
BPEMCHH.

. [lonsTre OnU3HEC-aHATUTUKH.
14.
15.
16.
17.
18.
19.
. Buzyanuzanuus naHHbIX.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Krnaccudukanus cpencts «Ou3HeC-aHAITUTUKI.

Ortanel aHaan3a gaHHbeix. KDD.

O6mas xapakrepuctuka QlikView.

O6mas xapakrepuctrka DeductorAcademic.

OO6mrast xapakTepucTHKa CpeJICTB MHTEIUIEKTyallbHOTO aHanu3a SQLServer.
KoHconmupanus qanHbIX.

Cucremsl MOANECPKKH PUHATHS PELIEHUM.
XpaHWINIIA TaHHBIX.

Pa3zmepHOCTHBIE MOIEIH.

OLAP-xy0.

Tabnuira pazmepHOCTEH.

Tabnuua ¢axTos.

Cpasuurenbubiii ananu3z OLAP u OLTP-cucrem.
Koncommpamus nannsix B R. Buzyanu3zanus B R.
Opranuzanus gaHHbix B Apache Spark.
O6pabotka nanubix B GraphX.Data Mining. CnepctBa o6pabotku Data Mining.
DNEMEHTBI MATEMAaTUYECKOW CTATUCTHKHU.



32. OnucaTenpHas CTAaTUCTHKA.

33. Onepanuu arperupoBaHus TaHHBIX.

34. I'padmyeckue cpeacTBa aHAIH3A.

35. [luarpamma paccesiHusl.

36. I'ucrorpamma.

37. Haganpubie stanst KDD. ETL.

38. CpenctBa OYMCTKH U TpaHCHOPMAITUU JTaHHBIX.

39. Knaccudukanus - MeTo mpeaoopadOTKH U OUMCTKU JAHHBIX.
40. Metoabr 00pbOBI C aHOMATUSIMH.

41. Slmeunas nuarpamma.

42. O0uiast XapaKTepUCTHKA 33/1a4 KJIACTEPHOTO aHAIIN3A.
43. MeTpHKH KJIaCTEPHOTO aHAJIH3a.

44, Metoibl OTIpeieICHUsI OJTM30CTH MEKIY KIIaCTepaMH.
45. Vepapxudeckasi KJlacTepU3aIusl.

46. Jlenmorpamma.

47. Metop K-CpeIHHX.

48. OnpeniesieHne perpecCUOHHON MOIETH.

49. JlorucTrueckas perpecCHOHHAsT MOJIEIb.

50. AcconaTuBHBIC MMPABUJIA.

51. CBoiicTBa aHTUMOHOTOHHOCTH.

52. MeTpHKH MOCTPOSHHSI aCCOITUATUBHBIX TPABUIL

3ananus Aas nposepku ypoBHs o0yueHHoctu YMETD u BJIAJIETD
1. Tlocrpoiire rpadux OOuast cymMma MOKEpTBOBAHUMN 1O MAPTUSIM ISl POJIOB 3aHATUH C
MAaKCHUMaJIbHOM CYMMOM IOKEPTBOBAHUN
[Tokaxwure pacnpeneneHue NpoAyKTOB MUTAHUS 10 TPyIIIaM
[Toctpoiite MearaHHbIE 3HAUEHUSI LIMHKA 10 TPYIIE MUTATEIbHBIX 3JIEMEHTOB
[TocTpoiite MeTpuku ACCOIMATUBHBIX TPABUIT
Omnpenenure 6IU30CTh MEXKIY KIacTEpaMHU.
[TocTpoliTe perpeccnoHHyI0 MOJEIb
IToctpoiite quarpaMmy paccesHus U THCTOTpaMMy
[MTocrpoiite OLAP-ky6

PN UTA WM

Ipumep

3K3AMEHAIIMOHHBIN BUJIET MIPOMEXYTOYHOI'O KOHTPOJIA Ne
1. Bompocs! mu1s nposepku ypoBHs o0yueHnHoct 3HATD
1.1 OcHOBHBIE KOHCTPYKLIUY si3bIKa R.
1.2 O6mas xapakrepuctuka DeductorAcademic.

2. 3amanwue nys mpoepku ypoBHs ooydeHHoctn YMETD u BJIAJIETH
Onpexnenute 6IU30CTh MEXKAY KIIacTEpaMH.

Paznen 4. Meroanyeckne MaTepuaJibl, ONpenesiiOlde NPOLeAYPbl OLECHHUBAHUSA
3HAHMH, YMEHHMiH, HABBIKOB M (MJIM) ONBITA [JAEATEJbHOCTH, XAPAKTEPU3YIOUIUX ITaNbI
(opMupoBaHus KOMIIETEHIM A

Onucanue nokasarejieil 1 KpUTepUeB OLECHUBAHUS KOMIIETCHU MM, ONMUCAHHE IIKAJ
OLICHUBAHNSA

HpI/IMeHHeMBIC OLICHOYHLIC CPCACTBA:



e (Cpada npaKkTUYECKHX pabOT Ha MPAKTHYECKUX 3aHATUSX B COOTBETCTBUU C
TEXHOJIOTMYECKOW KapTOH TUCHUIUIMHBI (TeKylasi i pyOexHas aTTeCTallus),

e Tect;

e [IucbMeHHBIN onpoc M0 3K3aMEHALMOHHBIM OmiieTaM (IIPOMEKYTOYHAsl aTTECTALUS -
3a4eT C OILCHKOM).

Bce BHUJIbI OLICHOYHBIX CPCACTB OLICHUBAKOTCA B COOTBETCTBUHU CO HIKAJIaMH OLICHUBAHUS.

YcTHBII OMPOC HAa NMPAKTHYSCKUX 3aHATHSAX MO OTACIBHBIM TeMaM MPOBOAUTCS B TCUCHUE
BCErO IepuoAa OOy4YeHUs IUCHMIUIMHE. Pe3ynbTaThl Onpoca y4YHUTHIBAKOTCS HPU OLICHHBAHUU
MPAaKTUYECKUX padoT.

HIKAJIA OHEHUBAHUSA TECTA (py0e:kHbIi KOHTPOJIb)

e B ogHOM TECTOBOM 3ajaHIH HEKOTOPOE KOJIUYECTBO 3aKPHITHIX BOIIPOCOB.

e K 3amaHusM [aroTcs TOTOBBIE OTBEThIl Ha BBIOOP, OJWH NPABWIBHBIM U OCTaJbHBIC
HETPaBUIbHBIE.

e OOyuaromemMycs HEOOXOIMMO TOMHHUTh: B KaXIOM 3aJaHUU C BBIOOPOM OJHOTO
MIPaBHJIBHOTO OTBETA MIPABUIBHBIM OTBET IOJIKEH OBITh.

e 3a KaX/bIil TPaBUIHHO OTBET — 5 0asIoB

e Ormnpenensercss cyMMa HaOpaHHBIX 0aJUIoB.

e Brpuucnsercss OTHOIICHWE HAaOpaHHBIX OaIOB K MaKCHMAaJbHO BO3MOXHBIM 32 TECT.
OTtmetka Boipaxkaercs B %.

HIKAJIA OHEHUBAHUS IPAKTUYECKUX (IABOPATOPHBIX) PABOT
(TeKkyuuii KOHTPOJIb)

e 85-100 % - JlemoHCTpHpyeT TIOJHOE€ TIOHMMaHWe TpoOsieMbl. Bce TpebGoBanwms,
MPEIbSBIISEMbIE K 3a/IaHUIO0, BHITIOJTHCHBI.

e 70-84 % - JlemoHCTpHpyeT 3HAYUTEIHLHOC IOHWMAaHHE NpoOJieMbl. Bce TpeboBaHws,
MPEIbSBIISEMbIE K 3a/IaHUIO0, BHITIOJTHCHBI.

e 60-69 % - /leMOHCTpHpYET YaCTHYHOE TTOHMMAHHUE TPOOJIEeMbl. BOJBITUHCTBO TpeOOBaHUIHA,
MPEIBSIBIIEMBIX K 3aJIaHUIO BBHITIOJTHCHBI.

e 31-60 % - JlemoHcTpHupyeT HEOOJBIIOE TOHUMaHWE TPOoOJieMbl. MHOTHME TpeOOoBaHWS,
MPEIBSIBIIIEMbBIC K 33/IaHUI0 HE BBITIOTHEHBI.

e 0-30 % - JlemoHCTpHpyeT HENMOHHMAHHUE TMPOOJIEMBI U JIake HE OBUIO TOMBITKH PEIIUThH
3ajauy.

HIKAJIA OHEHUBAHUS IMCBMEHHOTI'O OITPOCA
(mpomexyTouHbIi KOHTPOJb — «3HATbY)
Otmerkoit (7-10- 06amioB) OIEHMBAETCS OTBET, KOTOPBIA IOKAa3blBae€T MPOYHBIE 3HAHUS
TEOPETHYECKUX OCHOB IHMCIWIUIMHBI, TIOHUMAaHWE W MPAaBHIBHOE NPHUMEHEHHE TEPMUHOJIOTHH,
npaBuiibHbIE 0TBETHI Ha 75-100% Bompocos
Otmetkoii (5-7 6anaoB) OIEHUBAETCS OTBET, KOTOPBIN MOKA3bIBAET 3HAHUE TEOPETUYECKUX OCHOB
JMCLUUIUIMHBI, HO HEIMOJHOE MOHMMAaHHE M HE BCErja NpaBUIbHOE MPUMEHEHUE TEPMHUHOJIOIHH,
JaHbl TpaBWIbHBIE OTBETH Ha 50-74% BOMPOCOB, B OTBETaX MOMYIIEHO HEKOTOPOE KOJUYECTBO
HETOYHOCTEH.
Otmetkoii (3-4 6anioB) OLEHUBAETCS OTBET, CBUAECTEILCTBYIOIIUNA O 3HAKOMCTBE C HEKOTOPBIMHU
TEOPETUYECKMMHU OCHOBAaMM AMCUMIUIMHBL JlaHBl TpaBUiIbHBIE OTBETHI Ha 25-49% Bompocos,
JOMYLIEHbl HETOYHOCTH U OLIMOKH.



Otmerkoii (2 Gayra) OIEHUBAETCS OTBET, OOHAPYKUBAIONIMH HE3HAHHE TEOPETHUECKHX OCHOB
TUCHUIUTMHBL. OTMEYaeTCss OTCYTCTBHE JIOTUYHOCTH M MOCIICIOBATEIbHOCTH B oTBeTe. Menee 25%
NPaBUWIBHBIX OTBETOB. [lOMYIIIEHBI Cephe3HbIC OIMOKH B COIEPKAHUH OTBETA.

Otmetkoii (0-1 Gamn) omeHHUBAeTCS OTBET, IPU KOTOPOM CTYACHT JIEMOHCTPUPYET HETIOHHMMAaHUE
MIOCTABJICHHBIX BOIPOCOB, MJIM HET OTBETA.

IKAJA OLIEHUBAHUSI TIPAKTUYECKUX 3AJIAHUI
(mpomeskyTouHBIiT KOHTPOJIL — «YMETD u BJIAJIETb»)
Otmetkoii (8-10 6amaoB) OIEHHMBAETCS OTBET, NMPH KOTOPOM CTYICHT IMPaBUIBLHO OTBEYaeT Ha
MOCTaBJIICHHBIE BOIPOCH, JleMOHCTpUpyeT moiHOe MOoHMMaHue mpobiembl. Bcee TpeboBanwms,
MpeIbsBIsiEMbIE K 3a/1aHUIO, BBITIOJTHEHBI.
Otmertkoii (5-7 0a/ioB) OIEHUBACTCS OTBET, MPU KOTOPOM CTYJIEHT B OCHOBHOM IPAaBHJILHO
OTBEUYAET Ha IMOCTABJICHHBIE BOIPOCHL. JlEeMOHCTpUpYET 3HAUMTEIbHOE MOHHMMaHUE MPOOIEMBI.
BonbmmHCTBO TpeOOBaHUH, TPEIBSIBISIEMBIX K 3aIaHUIO, BBHITIOJTHEHBI.
Otmetkoii (2-4 0assioB) OLIEHWBAETCS OTBET, MPU KOTOPOM CTYAEHT B OCHOBHOM HE IMPaBUJIHHO
OTBEYACT Ha IIOCTABJIEHHBIE BONPOCHI. JIEMOHCTPUPYET YACTHYHOE WJIM HEOOJIbIIOE IOHWMaHUE
npo6yembl. MHOTHE TpeOOBaHMsI, IPEABSIBISEMBIC K 33/1aHNI0, HE BHIITOJIHEHBI.
Otmetkoii (0 -1 Gam) olleHHMBAETCsA OTBET, IPU KOTOPOM CTYAEHT JIEMOHCTPUPYET HEIIOHUMaHUE
pOoOGJIeMbI HIIM HET OTBETA U JJaKe HE ObUIO MOMBITKU PELIUTh 33/1a4H.

B sk3aMeHalNMOHHBIA OWJIET BKJIIOYEHBI JIBA TCOPCTHUYCCKHUX BOIPOCA M IMPAKTHYECKOE
3aJlaHue, COOTBETCTBYIOIIWE COJCPKAHUIO (DOPMHUPYEMBIX KOMIIETEHIIMH. 3adeT C OICHKOM
MIPOBOJIUTCSI B MUChbMEHHOM (hopme. Ha oTBeT u pelieHue 3aaun CTYACHTY OTBOAMTCS 80 MHHYT.
3a OTBET Ha TEOPETHUYECKUE BOMPOCHI CTYACHT MOKET TOJYyYUTh MaKCUMallbHO 15 OamioB, 3a
BBHITIOJTHEHUE MPAKTUYECKUX 3a/IaHui - 15 Ganmos.

[To wToram MPOXOXKICHUS AUCIMILTUHBI M C YYETOM IIKaJ OIICHWBAHHS BCE HAOpaHHEBIC B
pe3ynbrate TeKylled, pyOeKHOM U MPOMEXKYTOYHOM arTecTanuii Oalibl CYMMHUPYIOTCA U
BBICTABJISIETCS OLIEHKA .

[TepeBos 6anyoOB B OLIEHKY:

85 - 100 6ammoB  — «OTIIMIHO»

70 - 84 GamoB ~ — «XOPOIIIO»
60 - 69 6aIOB  — «YJOBIIETBOPHUTEIBHOY
MeHee 60 0amioB — «HEYIOBIETBOPUTEIHHO

Pa3znen 5. Meroanueckue ykazaHusi 1Jsi 00y4aonierocs no 0CBOCHUIO IMCHUIIMHBI U
BBINOJIHEHH 0 KOHTPOJIbHBIX 32/IaHUI

Pexomenmanmu mo opraHu3aiiy caMOCTOATEILHON paOOThI CTYICHTA

1. CoBeTbl TO IJIAHUPOBAHUIO W OPTaHHM3AIMH BPEMEHHU, HEOOXOAMMOTO I W3YYCHHS
JTUCIUTITUHBL. PeKkoMeHayeTcs CcieayromuM o0pa3oM OpraHu30BaTh BpeMs, HEOOXOIUMOE IS
W3Yy4YEeHUs TUCUUILIINHBIL:

V3y4eHne KOHCIIEKTa JICKIIMH B TOT XK€ JICHb, Tiocie Jiekuun — 10-15 MunyT;

W3ydeHne KOHCTIEKTa JISKIINH 3a JIeHb Tiepe] chneaytomieit nekuuei — 10-15 Munyr;

N3yuenne TEOpEeTHYECKOTO MaTepHayia Mo Y4eOHOMY MOCOOMI0 M KOHCHEKTy — | dJac B
HEIEo;

[ToaroToBKa K MPaKTUIECKOMY 3aHATHIO — 2-3 vac.

Bcero B Henento — 4 gaca.

2. Onrcanue nociaea0BaTEeIbHOCTH IEUCTBUM CTY/IEHTa



Jlns moHMMaHusT MaTepHralia U KaueCTBEHHOI'O0 €r0 YCBOSHHUS PEKOMEHIIYETCS CIIeIyIoIas
IIOCJIEIOBATEILHOCTh ACHCTBHUM.

[Tocne mpocnymuBaHuWs JEKIUM W OKOHYAHMS Y4YEOHBIX 3aHSATHH, TMPH IOATOTOBKE K
3aHATHSM CIICIYIOIIEro MJHS, HYKHO CHavajla MPOCMOTPETh M 00JymMarh TEKCT JICKIUH,
npocnymranHoi ceroans (10-15 munyT).

[Ipu moaroTroBKe K JIEKIWU CIEAYIOUIETO JIHS, HYKHO MPOCMOTPETh TEKCT MpEeIbLayIieit
JIEKINH, TIOJ[yMaTh O TOM, KaKasi MOKET OBITh TeMa cieayrorien gekuu (10-15 MmunyT).

B Teuenme wemenu BbIOpaTh Bpems (2-3waca) s paboThl ¢ PEKOMEHIYEMBIMHU
AJICKTPOHHBIMH YI€OHBIMHU TTOCOOUSIMH.

[Ipy MOATOTOBKE K MPAKTUYECKHM 3aHITHSIM CICIYIOIIETO THS, HEOOXOJMMO CHayala
MPOYUTATh OCHOBHBIC TOHSATHS W TOJIXOJBI IO TEME JOMAIHEro 3anaHus. [Ipu BBITTOJHEHHH
VIpaXHEHUS WU 33/1a4¥ HY>)KHO CHaJyayia MOHSITh, 9TO TPeOyeTCs B 3a/1aue, KAaKOW TEOPETUICCKHIA
MaTepuai Hy)KHO UCIIOJIb30BaTh, HAMETUTD IUIAH PELICHUS 3a]auu.

3. PexomeHmanMu MO HCIOJIB30BAHUIO MATEPUATIOB Yy4EOHO-METOJUYECKOTO KOMILICKCA.
Bce pexoMenayeMble yueOHBIE MOCOOMSI pa3MEIIeHbl Ha cepBepax KOMIBIOTEPHBIX KIIACCOB B
CETEBOM IMaIIKe.





