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1. IlepeyeHb KOMIIETEHUMH € YKa3aHHEM 3TaNoB UX (pOpMUPOBAHUSA B Npoliecce
ocsoenus OIIOIT

B pesynbrare nzyuenus quciuiuinael «Big Data» oOygaromniuecs, B COOTBETCTBHH

¢ ®I'OC BO mno wnampasnenuto mnoarotoBku 09.04.03 Ilpuxmannas uHdopmaTuka,
YTBEPKIACHHOTO MpUKa3oM MuHuctepcTBa obpazoBanusi u Hayku P® ot 19.09.2017
Ne 916, dopMupyroT creayrone KOMIETeHIINH, YKa3aHHbIe B Ta0wuIe 1.

Tabnmna 1
dopMHpOBaHNE KOMIIETEHIMII B mpolecce M3y4eHus JucIUIIMHbI «Big Data»
Kommerenius Nuaukatopel Ortan Bunnl O1LeHOYHbBIE

Kon HaumenoBanue JOCTHKCHUS Bl 3aHATHH I cpelcTBa s
KOMITETECHITU I dbopm | hopMHUpPOBaHH | OIICHKH YPOBHS
HpoBa s c(hOpMHUPOBAHHO
HUS | KOMIIETECHILIMU CTH
KOMIIC KOMIICTEHIUU
TEHIIN
U B
nporie
cce
0CBOE
HUSA
OI1IO
I1
(rom)
1 2 3 4 5 6
OIIK- Crocoben OIIK-3.2. 1 JIEKIINH, cobecenoBaHue,
3 aHaJIM3UPOBATH AHaIM3UpoBaTh nabopaTopHBIE | AOKIIAI,
poQeCCHOHAIBHYIO PO ECCHOHAIBHYIO 3aHATUS TUIIOBOE
nHpopmaruto, uHpopMaruio, 3a/I1aHHKE,
BBIJICTIATH B HEH BBIIENISATE CMBICI U TECTOBOE
rJIaBHOE, CTPYKTYypUPOBATh, 3a7aHue
CTPYKTypHUPOBATh, 0pOpPMITSITh U
oopMIIATh U MIPEJICTaBIATh B
MIPEICTABIISITH B BUJIE BHUJIE
AHAJTMTUYECKUX 0030pOB AHAITUTHYECKUX
¢ 000CHOBaHHBIMH 0030poB ¢
BBIBOJIAMH U 000CHOBAHHBIMU
PEKOMEHIALIUSIMU; BBIBOJAMH U
PEKOMEHIallUsIMU
OIIK- | Cnocoben OIIK-8.2. 1 JICKIIHH, cobeceoBaHuE,
8 OCYIIECTBIISTh [Ipunumats nabopaTopHbIE | TOKJIAT,
s dekTuBHOE pelieHus no 3aHSATHS THIIOBOE
yIIpaBJICHHE nHpopMaTH3aun 3aJlaHue,
pa3paboTKoii MPEANPUATHHI B TECTOBOE
MIPOTPaAMMHBIX CPEACTB | YCIIOBHSIX 3aJJaHue
U TIPOEKTOB. HEONPEIeNEHHOCTH




IMpoduas noaroroBku «IlpoexkrupoBanue HHPOPMAIMOHHBIX CUCTEM))
Komnerenuus OIIK-3 — takke popmupyercs B X0/1€ OCBOEHUS AUCIUTUINH:
CoBpeMeHHbIe THGOPMAIIMOHHBIE CUCTEMBI, TexHomornyeckas (IpoeKTHO -
TEXHOJIOTHYECKas) , BeInoHeHre U 3a1uTa BhIMYCKHOM KBanU(UKAITMOHHON PabOTHI.
Komnerenuus OIIK-8 — takke popmupyercs B X0/1€ OCBOCHUS JUCIUTUINH:
MeTon00Tusl ¥ TEXHOJIOTUS TPOSKTUPOBAHMS HH(POPMAIIMOHHBIX CUCTEM,

BrinmonHenue u 3amuTa BBITYCKHOM KBATH(DPUKAITMOHHON pabOTHI.

2. Onucanue noKasarejied 1 KpUTEepUueB OLCHUBAHUS KOMIIETEHIMH HA
Pa3JIMYHBIX 3TAanaxX UX GopMHUpPOBaHMS, ONIMCAHME KA OLCHUBAHUSA

IlepeyeHb OLEHOYHBIX MATEPHAJIOB

paboTHHKA C 00yYarOIIMMCS Ha TEMBI,
CBSI3aHHBIE C U3YYAaEMOW TUCIUIIIIMHON U
paccYMTaHHOM Ha BBIACHCHHE 00beMa 3HAHHM
00ydJaromerocs 1o onpeaeIeHHOMY pa3aeny

Tabnuua 2
Ne | HaumenoBanue Kparkas xapakTepucTrka OLIEHOYHOTO [IpencraBnenue
n/n OLICHOYHOI'O MaTepuaia OLICHOYHOI'O CPEJCTBA B
MaTepuaia OM
1. | cobecenoBanue CPEICTBO KOHTPOJIS,, OPraHU30BaHHOE KaK BOIIPOCHI IO TEMaM
crenuaibHas Oeceia e1aroru4eckoro JCLATIINHBL:

- IEepeyYeHb BOMPOCOB
JUISL yCTHOT'O OTIpoca

- IEepeyYeHb BOMPOCOB
TUTSt
CaMOCTOSITEIILHOM
paboThl

2. | moxian

IPOAYKT CaMOCTOSITENbHOM paboThI CTyIEHTA,
IpeJICTaBISIIOIIMM cO00H MyOInYHOe
BBICTYIIJICHHE TI0 TIPECTABICHUIO
MOJIYYCHHBIX PE3YJIbTAaTOB PCIICHUA
oTpeielIeHHON y4eOHO-ITPaKTUYECKOH,
y4eOHO-UCCIIeI0BATENLCKON UITH HAyYHOUH
TEMBI

TEMBI JOKJIaJ0B

3. | TumoBoe 3agaHue

COJIEPKUT CPEJICTBO IPOBEPKU YMEHUHN U
HaBBIKOB MCII0JIb30BaHMsI U(POBBIX
TEXHOJIOTHH, MPOTPAMMHOT0 00ECTICUSHHUS JIJIS
pELICHUS aHATUTUYECKUX U YIIPABICHYECKUX
3az1ad4.

OaHK THIIOBBIX 3aJaHUI

4. | TecTUpOBaHUE

METO/I, KOTOPBIM MO3BOJISIET BBISIBUTH YPOBEHb
3HAHUHW, YMEHUN U HABBIKOB, CITIOCOOHOCTEHN U
JpPYrUX KadecTB JHMYHOCTH, a TaKkKe HX
COOTBETCTBUE ONPEIEIECHHBIM HOpPMaM IyTeM
aHajam3a croco6oB BBITIOJTHEHUS
00yJaronuMucs psija CeUuaIbHbIX 3aIaHUN

0aHK TECTOBBIX 3aJaHUI




IIporpaMmma onleHMBaHUA KOHTPOJIHPYEMOM JUCHUNIIMHBI

Tabmuia 3
Kon
Ne KonTtposiupyemsie pazaenst KOHTPOJIHUPYEMOM HaunmenoBanue
n/m (TeMBI TUCITUTLTUHBI) KOMIIETCHIINH OLIEHOYHOTO CPE/ICTBA
(wn ee yacTun)
1 2 3 4
1. Onpenenenue u nonck Big Data. OIIK-3 THIIOBOE 3aJaHie, co0eceJOBaHUE
2. Ilouck u onpenenenne OOIBUINX JAHHBIX. OIIK-3 TUIOBOE 33aHHE
3. AHanuTHYeCKUe MIATGOPMBI U IPOTPaMMBIL. OIIK-3, OIIK-8 TUIOBOE 33/1aHHe, TOKJIaJ
4. AHanu3 u n3BiedeHre gaHHbIx. OOIIas cxema aHaIm3a OIIK-3, OIIK-8 THIIOBOE 33JIaHUe
5. CoBpeMeHHBIE TEXHOJOTUN XPaHEHUs! TaHHBIX. OIIK-3, OIIK-8 THUIIOBOE 3aJlaHue, TOKIa]

OnucaHue nokasarejeil 1 KpUTepUeB OLEHUBAHUA KOMIIETEHIMA M0 TUCIUIINHE

«Big Data» Ha pa3JaM4HBIX 3Tanax ux (JOopMHUPOBAHUSI, OTIMCAHHNE IIKAJI

OLlCHUBaHUuMA
Tabnuua 4
Kon | Unauxaro IToka3zaTenn ¥ KpUTEPUH OLIEHUBAHMsI PE3YyJIbTaTOB 00yUEHUs
KOM pbl HIDKE [TIOPOTOBOTO MIOPOTOBBIH IPOJIBUHYT BBICOKUI YPOBEHb
neTe | AOCTHXKEH YPOBHSI YPOBEHb bIif yPOBEHb (oTIIMYHO)
HIIN us (HEey1OBIETBOPUTENBHO | (YIOBIETBOPUT | (XOpOLLO)
U, | KOMIIETEeH €JIBHO)
JTall 1805071
bl
0CBO
eHUS
KOM
nere
HIIH
u
1 2 3 4 5 6
OIl | OIIK-3.2. | oOyyaromuiicst He 3HaeT | oOydJaromuiicss | oOyyaromu | oOydarouuiics
K-3 | AHanmusup | 3HaYUTEIHHON YacTh JEMOHCTpHpYE | MCs JIEMOHCTPUPYET
1 OBaTh IPOTPaMMHOTO T 3HAHUS JIEMOHCTPH | 3HaHME MaTepHaja
rog | mpodeccu | MaTepHaia, MI0Xo TOJBKO pyer 0 BO3MOKHOCTH
OHAJbHYIO | OPUEHTUPYETCA B OCHOBHOT'O 3HaHUe OOJIBIINX JAHHBIX
uHdopmarr | matepuaie bompinue marepuana, Ho | mMarepuana | (Big Data):
1o, nansele (Big Data): HE 3HaeT 0 COBpPEMEHHbBIE
BBIJICNIATh | COBpPEMEHHBIE TIOAXOAbI | IeTalei, BO3MOYKHOC | TIOAXOJIBI K
CMBICII M | K 00paboTKe U JIOITYCKaeT TH 0o0paboTke u
CTPYKTYpPH | XpaHEHHUIO, HETOYHOCTH, KOJIMYECTBE | XPAHEHHUIO,
poBaTh, | TEPMHHOJIOTHS, JIOITyCKaeT HHOT'O U TE€PMUHOJIOTHS,
oopMIIAT | MCTOPUS TIOSIBIICHNS, HETOYHOCTH B | KQUECTBEHH | UCTOPUS MOSBICHHS,
b U TEXHUYECKHE (GOpMYIMPOBK | OT0 aHAJIN3a | TEXHUYECKHE
MPEICTABI | CIOKHOCTH PabOTHI C ax, HapymiaeT | JaHHBIX, CJIO)KHOCTH PabOTHI €
ATh B BUJI€ | OOJIBIIMMU JaHHBIMHU. JIOTHYECKYIO 9TanoB MO | OONBIIMMHU JAHHBIMH,
aHamutrde | He 3HaeT monstue, MOCJIeIOBATENb | MIOATOTOBKE | YETKO M JIOTHYHO
CKHUX CYIIHOCTb U KJIIOUEBbI€ | HOCTbH B JAHHBIX K u3JaraeT MaTepual,
0030pOB C | MPU3HAK-TIPUMEHEHHUS | U3JI0KCHUHU aHaM3y, He | XOpOIIO
00ocHOBa JIONTYCKAET | OPUEHTHPYETCS B




HHBIMHM | MaTepuaia, JOMyCKaeT | MPOrpaMMHOrO | CYHIECTBEH | Marepuale, He
BBIBOJIaMH | CYIIIECTBEHHBIC OIIUOKH | MaTepuana HBIX 3aTpyIHSETCS C
u HETOYHOCTE | OTBETOM IMpHU
pPEKOMEHN u BUIOU3MEHEHUH
aruaMu" 3aJaHun
OIl | OIIK-8.2. | oOyuaromumiicst He 3HAaeT | OOyJaronuiicss | oOyJaromm | oOydJaromuics
K-8 | IlpuHuMaT | 3HAaYUTEIHHOM YaCTH JIEMOHCTpHUpYE | HCs JIEMOHCTPUPYET
1 b PEIIECHUs | TPOrPAMMHOTO T 3HAHUS JEMOHCTPU | 3HaHUE MaTepuaa
roj 1o MaTepuaa, mioxo TOJIBKO pyer 0 Bo3MoxHocTu Data
uHpOpMAT | OPUCHTUPYETCS B OCHOBHOT'O 3HaHUE Mining: mousitue o
u3auuu | marepuane Data MaTepuaia, Ho | MaTepuana | TexHojoruu Data
npeanpus | Mining: mousTHe 0 HE 3HAeT 0 Mining, peanuzanus
THN B TexHosioruu Data JieTanei, BO3MOJKHOC | B [TAKeTax
ycaoBusx | Mining, peanu3anus B | qomyckaer TH TIPHUKIIATHBIX
HEoIpe/en | MakeTax MPUKIIaJIHbIX HETOYHOCTH, KOJIMYECTBE | MPOTpamm, CETEBbIC
€HHOCTH | TIPOTPaMM, CETEBEIC JIOTTYCKaeT HHOTO H TexHonoruu Data
TexHojoruu Data HETOYHOCTH B | KauecTBeHH | Mining,
Mining, (GOpMYITHPOBK | OTO aHAIM3a | METOJIUKA
METOJIMKA U3BJICYCHHS | aX, HApyIIaeT | JaHHBIX, U3BIICYCHUS
3HaHui. He 3Haer JIOTHUYECKYIO JTaIoB 110 3HaHuM.YeTko n
MOHSITHE, CYITHOCTh U MocJe0BaTeNb | HOJArOTOBKE | JIOTUYHO M3JIaraer
KITIOUYECBBIC TIPH3HAK- HOCTH B TaHHBIX K MaTepua, XOpOIIo
MPUMEHEHUS U3II0KEHUU aHaJIM3y, HE | OPUEHTHPYETCS B
MaTepuaia, JOIyCKaeT | IPOrpaMMHOrO | AOIyCKaeT | Marepuale, He
CYIIIECTBEHHBIE OLIMOKHU | MaTepuaia CYLIECTBEH | 3aTPYAHSIETCA C
HBIX OTBETOM TIPH
HETOYHOCTE | BUJOU3MEHEHUU
%4 3aJaHul

3. TunoBbie KOHTPOJIbHbIE 32/IaHUSI UJIH MHbIE MAaTEePHUAJIbl, HEO0OX0AUMbIE 15l
OlleHKHU 3HAHWI, YMEeHHUIl, HABBIKOB U (WJIH) ONbITA JAeATEJIbHOCTH,
XapakTepu3yunX 3Tanbl (()OPMUPOBAHNSI KOMIIETEHIIHII B Npolecce 0CBOECHHS
00pa3oBaTeIbHOI MPOrpaMMBbl

3.1. lokaaabl

PGKOMCHI{yeMaﬁ TCMAaTHKa JOKJIAAOB II0 AUCIHUINIMHC IIPUBCACHA B T36HI/IHG 5.

Tabmuma 5
Tembl 10KJIA10B, peKOMEHIyeMble K HAITMCAHUIO NPU U3YyYeHUH TUCHUIIMHBI
«Big Data»
Ne /it TeMbI TOKIIaI0B
1 2

[TporpamMmMHBIe cpesicTBa aHAN3a «OOJBIINX JAHHBIX» C OTKPBITHIM UCXOJHBIM KOJIOM

Pa3paboTka apXHTEKTYpHI ¥ IPOTOTUTIA MHPOPMAITMOHHON CHCTEMBI 00pa0OTKH OOJIBIINX JAHHBIX.
[IpumMeHeHne MeTo10B KiIacCU(pHUKAIKU K OOJBIIUM JaHHBIM

[IpuMeHeHne HEHPOHHBIX ceTel K aHAJIM3Y OOJIBIINX JaHHBIX

Metoap! 1 anroputMbl Data Mining asist aHanmn3a O0NbIINX JAHHBIX (HA TIPETPHSITHN).

5.| KauectBo naHHbIX B cucteMax Big Data: MeTo/Ipl OIIEHKH W YIIYUIICHUSI.

el bd N b

6



Ne /it TeMbl TOKJIa10B

1 2

6.| [TpumeHenune HelipoceTe it 00pabOTKH M aHAIN3a OOJIBINNX JaHHBIX.

7.| Ucnonw3oBanue o3ep AanHbix (Data Lake) mis xpaneHus u ynpaBieHus OOJIbIINMU TaHHBIMU.

8.| BiausHue 6onbIIMX TaHHBIX HA pa3BUTHE POMBINUIEHHOTo nHTepHeTa Bemiel (1oT).

9.| Pa3zpaboTka u onTrMH3aIKs YaTOOTOB C UCIIOJIL30BAHHEM OOJIBIINX JTAHHBIX.

10 IpuMeHeHre MATMHHOTO O0YYEHUS [T aHaIK3a OONBIINX TAHHBIX (HA MPEIPUSITHN).

11 Wmxenepus gannbix (Data Engineering) B KOHTeKCTe OOJBIINAX JaHHBIX.

12 BnwusiHue 60BIINX JaHHBIX HA HCKYCCTBEHHBIH MHTEIUIEKT U €T0 Pa3BUTHE.

13 TenneHIMM 1 IEPCIICKTUBBI Pa3BUTHS HAyKH 0 JaHHBIX (Data Science) B 310Xy OOJBIINUX JaHHBIX.

3.2. TunoBoe 3a1anue

TemaTnka TUNOBBIX 33JaHUM YCTAHABIMBAETCS B COOTBETCTBUU C pa3AciaMu
OUCHUIUIMHBL. TUnoBOoe 3ajaHue moapasneisieTca Ha naBa dtana. Ha mepBom stame
MIPOBOJIUTCS TEOPETHUECKH 0030p 10 Teme 3aHsTHs. Ha BTopoM sTare pemaercs 3aaada
10 JaHHOM TeMe. JIJIst Ka)K10M TEMBI IPEAYCMOTPEH BapUaHT 3a/1aHMUS.

IIpumep TunoBoro 3aganus. Tema: XpaneHue 00JIbIIUX JAHHBIX

Onucate MOAENb OpPraHU3alMM XPAaHWIWINA JAHHBIX. 3arpy3vuTh JAaHHBIE B

RStudio. OpranuzoBarh CBsi3b MEXY 3arpy>KeHHbIMHU TaOiHIlaMu ¢ rnomMolibio SQL-
3anpocoB. OCyHIECTBUTH BBITPY3KY HH(OpMaMM [JI8 OPOCMOTpPA OIMHCATEIbHBIX
CTaTUCTHUK. HamucaTh OTUET C BBIBOIAMM.

3.3 IIpoMeskyTOYHAS ATTECTAIUSA.
B cooTBeTcTBMU C y4eOHBIM IJIaHOM IO HarpasieHuto nmoarotosku 09.04.03
[Tpuknannas nHGOPMATHKA BUJ] MPOMEKYTOYHON aTTECTALUU — 3a4eT.
[enpro mpoBeAeHNS 3aUeTa MO JUCIHUILTHHE SIBISIETCS OTPEIeIIeHNe
(haKTUYECKOTO YPOBHS TEOPETUUECKIX 3HAHUN W HABBIKOB 0OydJarommxcs. B Bompocax
IS 3a4€Ta pacyeTHhIEC 3aaHUST OTCYTCTBYIOT.

Bomnpockl, BBIHOCHMbIE Ha 3a4eT

Onpeoenume cywrocms nousamusi "o6onvuiue oarnwvle”.
Onuwume mMemoouxu anaiusa Ooabuux OaHHbLIX.
IIpoyecc ananumuxu ananuza 60abUWUX OAHHDIX.
Ocobennocmu xpamerusi OOIbUUX OAHHBIX.
Jlaume xapaxmepucmuxy Big Data na muposom puvinke.
Oxapaxmepusyume Big Data ¢ Poccuu.
Onpeoenume nonsmue Data Mining.
Bonpocwvi 6ezonacnocmu 6onbuux 0aHHbIX.
. .B uem cocmoum xoeHumueHbwlll aHAIU3 OAHHDIX.
10..Kakue mooenu oaumwvix 6wl 3uaeme?
11.OcHosmubie onucamenvhvie CMamucmuKu.
12..0Ocobennocmu npumenHenus KOppeisyuoHHO-pecpecCUOHH020 AHAIU3A

OOLUUX OAHHBIX.

CoNoaRrWDE



13.Cywynocms knacmeproeo ananusa. llpumenenue xk 6016UUM OAHHBIM.

14.11louck accoyuamugnvix npasut 8 6OIbUUX OAHHDBLX.

15.Knaccuguxayus ¢ nomowvio oepesves peuieHull.

16.11poecpammnuvle cpeocmea amanuza 6orvuiux oanuwix. Statistica, SPSS,
Excel;

17.ux npeumywecmea u neoocmamxu.

18.0OcrHos6ubie  803MOdICHOCMU  XpaHeHUs. OONbUUX OAHHBIX 8 A3bIKe
npoepammuposanus R

19.0cHosuble 603MOdCHOCMU  A3bIKA NpocpaMMuposanusi R K ananusy
OoLUIUX OAHHBIX

20.0cHogHble  803MOJCHOCU  XPAHEHUs OOAbWUX OAHHBIX 6 s3blKe
npoepammuposanus Python

21.OcnogHble 803MONCHOCIU A3bIKA Npocpammuposanus Python k ananusy
OOLUIUX OAHHBIX

22.Kaxobl 0CHOBHblE XapaKmepucmuku O0I6uUx OAHHbIX?

23.Kakue munvi OaHHbIX MOXCHO OMHECMU K OOIbUUM OAHHBIM?

24.Kaxosbl npeumyujecmea Ucnoib308anusi O0IbuUx OAHHbIX 8 OusHece?

25.Kaxkue 6b1308b1 603HUKAIOM NpU pabome ¢ 6ONbUUMU OAHHBIMU?

26.Kax mexnonoeuu coopa u xpanenusi OAQHHbIX GIUAIOM HA AHAIU3 OONLULUX
O0auHbIx?

27.Kaxue ocHosHble 5manvl ynpasieHus 601buumu OAHHbIMU?

28.Kaxosa poib MemaoanHulx 8 YNpasieHuu 601buumu OGHHbIMU?

29.Kax obecneuusaemcsi 6e30naCHOCMb OAHHLIX 8 CUCMEMAX OONbUUX
O0auHbIx?

30.Kaxue memoowl ucnonv3yromes 0ist OYUCKU U NOO2OMOBKU OAHHBIX?

31.Kax oyenums Kauecmeo 60abuux OaHHbIX?

32.Yem omauyaemcs KocHUmMUBHoOe ynpasieHue om mpaouyuoHHo20?

33.1lepeuucrume mamemamuueckuii uHcmpymenmaputi Data Mining.

34.Hazosume ocHosHY10 yeb anaiusa OaHHbIX?

35.1lpusedume naubonee pacnpocmpamenmvie onpeoeieHus UHpopmayul.

36.1Ipusedoume opmanuzosannoe onucanue haxma.

37.Ymo nazvieaemcs paxmozpaguueckumu OaHHbIMU?

38. Ilepeuuciume ocHoBHble cocmasisawjue IKCNePmHOLL cucmemol?

39. Hazosume mpu yposHs ananuza ungopmayuu. Yem onu omauuaromes?

40.Yem omauuaemces kraccugukayus om Kiacmepuzayuu?

41.Ha3zosume pasznuuue medxicoy OAHHbIMU U 3HAHUAMU.

42.0npeoenume nouamue Data Mining

43.Knaccugukayus ¢ nomowwbto Hetpocemu.

44.0OcnosHuvie npunyunsl pabomot MHTEI'PYM.

45.Cpeocmea coopa u 00pabomxu OAHHBIX.

46.Buzyanuzayus 60161UUX OAHHBIX.

47.3a0auu aOMUHUCMPUPOBAHUSL 8 CUCTEMAX 0OPAOOMKU OONLUUX OAHHDLX.

48.IIpunyunsvl nocmpoenus cucmem XpameHus u oopabomku OOILULUX
OQHHDIX.



49. Memoouvl obecneuenus kauecmea OAHHbBIX.

50.1/Ipumenenue BigData 6 paznuunwvix cghepax oessmenbHOCMU.

51.Kakue uncmpymenmor u niamgopmvl Hauboiee NONYIAPHbLL OIS
oopabomxu 6ONLUUX OAHHBIX?

52.B yuem omauuue Hadoop om Spark 6 xonmexcme pabomsi ¢ 6orvuumu
OauHbiMu?

53.Kax ucnoavzyiomes 6azvl daunvix NoSQL 0na xpanenus 0O01buux
oanHvlx?

54.Kakue mexnono2uu u3yanu3ayuy OAHHbIX NOMO2AI0M 8 aHAIu3e OONbULUX
oanHvlx?

95.Kakoebl ocHOBHbIE NOOX00bL K MAWUHHOMY OOY4YeHUro Ha OO0IbUUX
oanHvlx?

56.Ymo marxoe xpanunuwe OaHHbIX U KAK OHO OMJAUYAEMCS OM OObIYHOL
b6aszvl OaHHbIX?

57.Kakue apxumexkmypvi Xpanuiuuy OQHHbIX CYyujecmsayom?

58.Kaxoea ponv ETL-npoyeccoé 6 xpanunuwujax OaHHvix?

59.Kak usmenunucb nooxoovl K XpaHeHuro u o00pabomke OAHHBIX 34
nocieoHue oecamo iem?

60.Kakue menoenyuu Habar00aAOMCs 8 I801I0YUU XPAHUAUU, OAHHBIX ?

61.

62.Memoowvr mawunnoeo obyuenuss (machinelearning) u npeduxmueHas
ananumuxa

63.OcHosHble 603MOdNCHOCIIU XpaHeHUs OONbUUX OAHHBIX.

64.0630p n00x0008 Kk ananuzy OOALUUX OAHHBIX 8 IKOHOMUKE U PUHAHCAX U
02PAHUYEHUs. UX NPUMEHUMOCMU

65.hazosvie  npoyedypvi u mexHuku 00pabomxu  OONLUUX OAHHBIX:
npocmetuiuiue

66..Omuyeckue u uHvle 0cpanHudeHus NPUMEHUMOCMU Memo008 aHANU3A
yughposvix Onepayuonnvie pucku IKOHOMULECKUX A2eHMO8, C8A3AHHblE C
yugposvimu Yem onpedensemcsi 2o0mosHocms nepexooa K yugposou
9KOHOMUKe?

4. MeToau4eckne MaTepPHAJIbI, ONPee/sII0IIe MPoue ypPbl OLeHUBAHUS 3HAHMM,
YMEHHMH, HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH, XaPAKTEPHU3YOLIUX ITAlbI
(popmupoBaHus KOMIIETEHIIUI

4.1 Ilpouexypsl OLlcCHNBAHUS 3HAHUI, yMEHHIl, HABLIKOB
U (MJ1M) ONBITA AeATeJIbHOCTH

KoHnTtposnb pe3yiabTaToB 00y4eHUS! CTYACHTOB, 3TAOB M YPOBHSA (POPMUPOBAHUS
KomrereHmi 1o guctmminae «Big Data» ocymiectBisercs depe3 mpoBeaCHUE
TEKYIIIET0, BBIXOAHOTO KOHTPOJIEH M KOHTPOJISI CAMOCTOSITEILHOM paboThI

DOopMBI TEKYIIIETO U UTOIOBOTO KOHTPOJISI U KOHTPOJIbHBIC 3aJJaHuUsl JJIs
TEKYIIETo KOHTPOJIS pazpadaThIBatOTCs Kadeapoit UCXos U3 CeluPuK TUCIUTIINHEI,
Y yTBEPXKIAIOTCS Ha 3aceaHuu Kadeapsl.



4.2 Kputepum olleHKM 3HAHW i, YMeHUI, HABLIKOB U (MJIH) ONBITA 1eATEJIbHOCTH,
XapakTepu3yIMX 3Tanbl ((OPMUPOBAHNS KOMIIETEHIIHII B Npolecce 0CBOCHMS

o0pa3oBaTeyIbHOI MPOrPaMMBbI

Onucanue MIKaJbl OLIEHUBAHUS JOCTHIKEHHUS KOMIIETCHIIMM I10 JUCILUIUIAHE
IpUBEJICHO B TabmuIie 6.

Tabnuua 6
YpoBeHb Otmerka o Onucanue
OCBOGHHUSI | MATHUOAJUIBHOMN
KOMITETCHITHH cucreMe
(3auer)
6bICOKUIL «3aureHo» | OOyuaromuiics OOHapyXWJI BCECTOPOHHEE, CHCTEMaTHYeCKoe U
MIyOOKOE€ 3HaHHME YYeOHOro MmaTepuaia, yMeeT CBOOOIHO
BBINIOJIHATH 3aJaHusl, MPEAYCMOTPEHHBIE MPOrPaMMOM, YCBOMII
OCHOBHYIO JINTEPATypy U 3HAKOM C JIOIIOJIHUTEIILHOM JINTEPaTypoOH,
pEeKOMEHIOBaHHOW mporpammoii. Kak mpaBmio, o0ydarommiics
MIPOSIBIISIET TBOPYECKHE CIIOCOOHOCTH B IOHMMAHWH, U3JI0)KCHUN H
WCIIOJIh30BAHNU MaTepHaia
oazoeuvlit «3aute”Ho» | OOyuaromuiicss 0OHAPYXUJI MOJHOE 3HAHKWE Y4eOHOTro Marepuaa,
YCIICIITHO BHITIOJHACT MPEIyCMOTPEHHBIE B TIpOrpaMMe 3a/IaHus,
YCBOUJI OCHOBHYIO JTUTEPATyPy, PEKOMEHIOBAaHHYIO B IPOTpaMMe
nopozoewlil «3auteHo» | OOyuwaromuiicss OOHapyXuJd 3HAHMS OCHOBHOTO  Y4eOHOTO

MaTtepuaga B oObeMe, HeoOXOIMMOM i NaibHeWIeil yuedbl u
npenacrosiel padboTsl Mo mpodeccuu, CIpaBiseTCs C BHIMOIHEHHEM
MPAaKTUYECKUX 3aJaHUi, MPEeIyCMOTPEHHBIX MPOrpaMMOM, 3HAKOM
C OCHOBHOM JIUTEpPATYpOH,
JOMYCTUJI IOTPEUTHOCTH B OTBETE HA 3K3aMEHE U MPU BBINOJIHEHUHU

PEKOMEHJIOBAaHHON  MpPOrpaMMOH,

obOmagaer HeOOXOIUMBIMHU

SHaHUAMU IJIA UX YCTPAHCHUS IO PYKOBOACTBOM NPCIIOAaBATCIIA

9K3aMEHAIIMOHHBIX  3aJaHui, HO

«HE€ 3a4TCHO»

OOyuaromuiicss 0O0HapyX uia TMpoOenbl B 3HAHUSAX OCHOBHOTO
y4eOHOTrO MaTepuaina, IOMyCTHJI TPUHIMIHAIBHBIE OIMHMOKH B
BBITMIOJIHEHUH  TPETYCMOTPEHHBIX IPOTPAaMMON  NPAaKTUYECKUX
3a/laHui, HE MOXKET MPOJOJIKUTH OOydyeHUE WM NPUCTYNUTh K
npogeccuoHaTbHON JeSITebHOCTH o OKOHYaHUHU

O6p3.30BaTeJ'ILHOfI OopraHu3anun 0e3 JIOTIOTHUTEIIbHBIX 3aHATHI

4.2.1. Kputepuu OleHKH YCTHOI'O OTBETA IPU NMPOMEKYTOYHOM aTTeCTAlUN
ITpu oTBETE HAa BONIPOC OOYUAIOLIUIICS 1EMOHCTPUPYET:
3HAHMA: meopemuiecKue 0CHO8bl NOCMABIEHHbIX 60NPOCOS.

YMEHHUS:

Gdopmynuposams  Memoovl

NPpUMEHEHRUs AHAIU3a OaHHBbIX 6 3a0ayax

npogheccuoHaIbHOU 0esimelbHOCHU.
BJIa/IeHHe HABBIKAMM: HAGLIKAMU pAOOMbI 8 UHMEZPUPOBAHHOU cpede pa3pabomru
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npoepamm ¢ ucnoavzosanuem mexanusmos QOOII, Ons pewenus npogheccuoHarbHbIx
3a0ay

Kpurtepuu onieHKH

OTJINYHO 00y4aromuics: IEMOHCTPUPYET:

- 3HaHWE MaTepuaia X, MPaKTHKH MPUMEHEHHs MaTepuaa,
WCYEPIIBIBAIOIIE M MTOCIIEI0BATEIBHO, YETKO U JIOTUYHO HU3JIaraeT
MaTepHall, XOpoIIo OPUEHTUPYETCS B MaTepuae, He 3aTPYIHSIETCS C
OTBETOM TIPY BUJIOM3MEHECHUH 3a/IaHU,

- yYMEHHUE Gpopmyauposams yemkue u 00OHO3HAUHble OnpedeseHUs no
B0NPOCAM, UCNONB3YSL NPOCPAMMHBIE NPOOYKMbL U CPeObl
paspabomku,

- YCIIEUIHOE M CUCTEMHOE BJIaJICHHE HABBIKAMU YTCHUS M OIICHKH
3a1a4

XO0pO1Io 00y4aromuics: IEMOHCTPUPYET:

- 3HaHWE MaTepuaia, He JJOMyCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

- B IIEJIOM YCIICIITHOE, HO COJICPIKaIINe OTACIbHBIC MPOOLIIbI, yMEHUE
Gopmyruposamsv wemkue u 0OHO3HAUHbIE ONpedeneHuUs: NO
80NPOCAM, UCTIONB3YSL NPOCPAMMHbBIE NPOOYKMbL U CPEObL
paspabomku,

- B LIEJIOM YCIICIITHOE, HO COJIepIKaliee OTACIbHbIC MPOOEITbI WITH
COITPOBOKIAOIIEECS OT/ICIbHBIMU OITMOKAMU BIIaJICHHE HABBIKAMHU
umeHuUsl U OYeHKU 3a0ay.

YIOBJIETBOPHTETbHO 00y4aromuics AeMOHCTPUPYET:

- 3HaHUS TOJHKO OCHOBHOI'O MaTepuaja, HO HE 3HACT JCTalcH,
JIOITyCKAaeT HETOYHOCTH, JIOMYCKAeT HETOUHOCTH B POPMYIIUPOBKAX,
HapymIaeT JOrHYeCKYIO MOCIIeIOBATEILHOCTD B U3JI0KECHUT
IIPOrpPaMMHOT0 MaTepHaa;

- B IICJIOM YCIEIIHOE, HO HE CHCTEMHOE YMEHHUE POPMYITUPOBATH
YEeTKHE U OJHO3HAYHBIC ONPEICIICHUS 110 BOIIPOCAM, UCTIOIb3Ys
MIPOrPaMMHBIE ITPOTYKTHI U CPEIIbI Pa3pabOTKu;;

- B IIEJIOM YCIEIIHOE, HO HE CUCTEMHOE BIIaJICHHE HABBIKAMU YTEHUS
M OLIEHKH 3a0ad..

HEY/JI0BJIETBOPUTEJIBHO | O0OyJaroluiics:

- He 3HaeT 3HAYUTENBHON YacTH MPOTrPaMMHOI0 MaTepHana, mioxo
OPUEHTHUPYETCS B MaTepHalie IO COBPEMEHHBIM TEXHOJIOTHSIM
aHallv3a JaHHBIX,

- HE yMeeT hopmyauposams yemxue U 00HO3HAUHbLE ONPEOeleHUsl NO
B0NPOCAM, UCTIONB3YSL NPOCPAMMHbBIE NPOOYKMbL U CPEObL
paspabomku,

- oO0yuaronuiicst He BlaJieeT HaBbIKaMH UYTEHUS U OlleHKU 3aday

4.2.2. Kputepuu olleHKH JI0KJIaaa

[Ipu Hanmcanum AoKIIaaa 00YJIarOITUICS JEMOHCTPUPYET:

3HAHHUS: 110 BOIIpOCaM JI0KJIaja

YMEHMSI: QaHAIU3UPOBAaTh M  COJAEPKATEIbHO HMHTEPHPETHUPOBATH  IOJTYYEHHbIC
pEe3yAbTaThl UCCIETOBAHUIM.

BJIaJleHHe HaBBIKAMM: TIOMCKa HWH(pOpMAlMu B TPAJUIMOHHBIX OHOIMOTEKaX U
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UH(OPMAIMOHHBIX pecypcax.

Kpurtepuu onieHKH J10KJIa1a

OTJIMYHO

00ydJaronuics 1eMOHCTPUPYET:

- 3HaHUE MCCIICyeMOU TeMbI (JOKJIaJ CTPYKTYPUPOBAH; HCIIOJIb30BaHbBI
pa3IMYHbBIC TOUYKH 3PSHHUS TI0 PACCMATPHUBAEMOMY BOTIPOCY, CACTIAHbI H
APTrYMCHTUPOBAHBI OCHOBHBIC BBIBO/IbI, ITPOCITYIINBACTCA
CaMOCTOSITENIbHOCTh CY)KJICHH, OCHOBHBIC ITOHSTHUS BOTIPOCA H3JI0KEHBI
0 IpOOHO)

- JOTHYHOCTh M CTPYKTYPHPOBAHHOCTh M3JI0KCHUS MaTepHaa;

- PACHIMPEHHYIO 3JICKTPOHHYIO MPE3ECHTALMIO K JOKJIay Ha 5 CIai/10B

XO0pO1Io

o0y4aromuics AeMOHCTPUPYET:

- 3HAaHHE TEMBI JIOKJIa/1a (JOKJIa CTPYKTYPHUPOBAH; HCIIOIb30BaHbI
pa3iryHble TOUYKHU 3PEHUS [0 pacCMaTPUBAEMOMY BONPOCY, CAETIaHbl U
apryMEHTHUPOBAHbl OCHOBHBIE BBIBO/IbI)

- PacCIIMPEHHYIO 3JIEKTPOHHYIO IPE3EHTAIINIO K TOKJIaly MeHee 5 claifloB

YAOBJIETBOPUTECJIBHO

0o0yyJaromuics 1eMOHCTPUPYET:

- HENOJHOE 3HAaHHWE MaTepHala (B MaTepualie MPEACTaBICHA OJJHA TOYKa
3pEHUsI, OTCYTCTBYET CAMOCTOSATEIBHOCTD CYXKICHHUIA)

- HE MPEJICTaBJICHA JICKTPOHHAS MPE3CHTAIINS

HEYAOBJIETBOPUTEC/IBLHO

oOyyJarouuics:
HE BBITIOJTHHJI JIOKJIA]]

4.2.3. KpuTepuu OlleHKH BBINMOJHEHNSI TUIIOBOIO 3a1aHUs
[Ipy BBITIOTHEHWH KOHTPOJBHBIX (CaMOCTOATENBHBIX) pabOT 00yYaromuics

JIEMOHCTPHPYET:

3HAHUS: COBPEMEHHBIX METOJIOB M MPOTrPAMMHBIX CPEACTB BBISBICHUS TEHICHUUM
M3MEHEHHS TPU3HAKOB, COBPEMEHHBIX SA3bIKOB 3aIIPOCOB

YMEHHS: UCII0JIb30BaTh MHTETPUPOBAHHYIO Cpelly pa3pabOTKH, MPUMEHATH s3bIK SQL
JU1sl pabOoThI, TIO MOCTPOESHUIO 3alIPOCOB, COOpa U MOJATOTOBKU JAHHBIX U BU3YyalU3alluu

JTAHHEBIX |

BJIaJICHUEC HABbIKAMM: HABBIKAMHU HCITIOJIB30BaHUA TCXHOJIOTHMHU aHalIn3a JaHHBIX.

OTJINYHO

00yyaroImuics: 1eMOHCTPUPYET:

- 3HAHMS COBPEMEHHBIX METOJIOB U MIPOTPAMMHBIX CPE/ICTB BBISBICHUS
TE€HJEHUMN U3MEHEHUS] TPU3HAKOB

- YMCHHA aHAJIM3UPOBATH U MPABHUIIBHO UHTCPIPETUPOBATE, IPUMCHATH
WHCTPYMEHTApUl MPOTrpaMMBbl, HCIIOJIb30BaTh HHTETPUPOBAHHYIO
cpeny pa3paboTKu, MPUMEHATH A3bIK SQL 11t paboTHhL.

- BJAJCET HABBIKAMU MCIOJIb30BAaHUS TEXHOJIOTMH aHAJIN3a TAHHBIX.

XOpo1Io

oOydJarouuics 1eMOHCTPUPYET:

- COBpPEMEHHBIX METOJOB U IPOTPAMMHBIX CPEJCTB BBISBICHUS
TEHICHIMI U3MEHEHUS MTPU3HAKOB,

- YMEHUS aHAJIM3UPOBATh U MPABUIHHO HHTEPIPETUPOBATH, TPUMEHSThH
WHCTPYMEHTApHUI MMPOTPaMMBbI, UCIIOJIb30BaTh HHTETPUPOBAHHYIO
cpeny pa3paboTKu, MPUMEHSTH sI3bIK SQL m1st paboThI,

- BJIaACCT HAaBbIKAMHN UCITOJB30BaAHUA TCXHOJIOI'MH aHAJIN3a JaHHBIX

YI0BJIETBOPHUTEILHO

00ydJaronuics 1eMOHCTPUPYET:
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- 3HAHUA 0CJICNOBAaTEIIBHOCTH PEIICHUS 3a1aHus, HE BCEX
HCIOJIb3YEMBIX COBPEMEHHBIX METOI0B U IPOIPAMMHBIX CPEICTB
BBISIBJICHYSI TCHACHIIMI H3MECHEHUS IPU3HAKOB.

- YMEHUS OIPUMEHATh HHCTPYMEHTAPUI IPOrpaMMbl, IPOBOJIUTH
pacueTsl, He IPUBOSAIINE K TPABUIBHOMY YHCIOBOMY OTBETY.

- BIJIaJI€ET HABBIKAMU COBPEMEHHBIX METOJI0B U IPOTPAMMHBIX CPE/ICTB
BBISIBJICHWSI TCHACHIMM U3MEHEHHS IPU3HAKOB, HE MOXKET
CaMOCTOATEJIBHO COCTABUTD BBIBOZOB I10 PE3YJITATAM PELICHUS
3aJ1a4H.

HEY/T0BJIETBOPUTEIBHO | O0yJaroIuics:

- He 3HAaeT COBPEMEHHBIX METO0B U IPOIPAMMHBIX CPEJICTB BbIABICHUS
TEHACHLIUN N3MEHEHNU IPU3HAKOB

- He yMeeT IPUMEHITh HHCTPYMEHTApUI IPOrpamMMBbl, IPOBOJUTH
pacyersl,

- He BJIAJICeT HABBIKAMU UCIIOJIb30BAHNS TEXHOJIOTMH AaHAJIM3a JAHHBIX.

4.2.4. Kputepum olleHKH COOOIIEeHHS

[Ipu ycTHOM cOOOIIIEHUH O0yJarOUTUNACS T€MOHCTPUPYET:

3HAHMSI: O CTATUCTUYECKOM aHAJIU3€, O MAIIMHHOM OOYy4YE€HUH, O TUIAX JAHHBIX U
0a30BbIX AITOPUTMUYECKUX KOHCTPYKIIUSX, S3bIKaxX [JIsi paOOThl ¢ MacCHUBaMH U
cTpokamu, 0a3oBeIX noHATusX OOIL.

YMeHHsI: TPOBOJIUTh CPABHUTEJBHBIM aHAIU3 METOJOB U WHCTPYMEHTAJIbHBIX
CpeACTB aHainu3a OOJBIIMX JaHHBIX; IUIAHUPOBATh AaHAJIUTHYECKUE pPalOTHI,
UCIIOJIb30BaTh  COBpPEMEHHBbIE HMHGOPMAIIMOHHBIE TEXHOJOTUU  AHAJTUTUKUA  JUIS
MH()OPMAITMOHHO-aHATUTUYECKOTO COMPOBOXKICHUS IEATETLHOCTH.

BJIJIcHUE HABBIKAMM: aHAJIM30M PEUICHUI C TOYKU 3PEHUS JOCTHKEHUS 1IETEBbIX
IOKa3aTesen peleHui.

Kpurepuu onieHKu co001eHus
OTtin4HO o0ydJaromuiicsa AeMOHCTPUPYET:

- BBICOKWH YpOBEHb 3HaHUH B 001aCTH HHPOPMAITUOHHBIX TEXHOJIOTUH B YACTH
MAIIWHHOTO 00Oy4YeHHS U aHANIK3a JaHHBIX, TEMA IIPH BHIMOJIHEHUH COOOILEHHS
pacKkpbITa MOJIHOCTBIO;

- yYMEHHe NPOBOAMUTH CPABHUTENBHBIN aHATN3 METO/I0B M HHCTPYMEHTAIBHBIX
CPEJICTB aHAJIN3A JJAHHBIX.

- BJIaJICCT HABBIKAMH MIOMCKA COBPEMEHHBIX CpeicTB 00paboTku HHPOpMAIHH.
Xopowo o0yJaromuiics AeMOHCTPUPYET:

- oOyyaromuiics MoKa3pIBaeT XOPOIIN YPOBEHb B 001aCTH HHPOPMAITHOHHBIX
TEXHOJIOTHI B YaCTH MAallIMHHOTO OOYYEHHs M aHAJIM3a JaHHBIX, TeMa MPU
BBITIOJTHEHHU COOOIIEHHS PACKPBITAa HOJIHOCTHIO, HO COAEPKUT HETOYHOCTH;

- YMEHHeE MPEeCTaBIATh HHPOPMAIIMOHHBIE TEXHOJIOTUU U TIPOTPaMMHEIE
CpeAcCTBa JUIsl aHaJIN3a JaHHBIX;

- BJIaJIeCT HABBIKAMH HMCIOJIb30BaHMS CIICIMAIILHOW TEPMUHOIOTHU
YaoBaeTBOpuTEIBLHO 00yJaroUuiicss JTEMOHCTPUPYET:

- oO0y4arommiics TOKa3bIBa€T CPEAHUHA YPOBEHb 3HAHUN TI0 TEME COOOIIIEHUS,

TeMa packpseita Ha 50 %

- YMEHHE NMPEJCTABIATh HHPOPMAIIMOHHBIX TEXHOJIOTHH U TIPOTPAMMHBIX

CPEZACTB JJIsl aHAJIN3a JJaHHbIX

- BJIaJICET HABBIKAMH MaJOl YacTH MCIIOJIb30BAaHUS CIIEHMAIBHBIX TEPMUHOB.
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HeynosisierBopurebHO

00yJarouifcs:

- 00y4YaroIIHics OKa3bIBaeT HU3KUH YPOBEHb 3HAHUH 110 TEME COOOIICHHUS,
TeMa TPY BBIMIOJIHEHUU COOOIICHUS HE PACKPBITA, C OJICPIKUT HEJJOCTOBEPHYIO
nH(GOPMAITUIO, OTCYTCTBYET CIICUATbHAS TEPMUHOJIOTHUS

Pazpabomuux: oouenm, Illuoaiikun B.A.

(moamuce)
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