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1. HEJIX OCBOEHUA JTUCHUTIINHBI

1.1|popmMupoBanue y 00yuaromuxcs ClioCOOHOCTH OCYIIECTBIIATh PYKOBOJCTBO MPOEKTAMHU MO CO3JJAHHUIO, TTOICPIKKE U
MCIIOJIb30BAHUIO KOMIUIEKCHBIX CHCTEM Ha OCHOBE aHAJMTHKH OOJBIINX JAHHBIX C IPUMEHEHUEM HOBBIX METO/IOB U aIrOPUTMOB
MAIIMHHOTO 00yUYCHHUSI.

2. TPEBOBAHUA K PE3YJBbTATAM OCBOEHUA JUCITUIIJIMHBI

INK-2:Cnocoden PYKOBOAUTH MPOCKTAMHU MO CO3TAHUI0O CUCTEM UCKYCCTBEHHOI'0 MHTEJIEKTA C IPUMEHCHUEM HOBbLIX METOA0B H
AJITOPUTMOB MAITUHHOT'O Oﬁy‘leHI/Ifl CO CTOPOHBI 3aKa34YUKa

NNK-4:Cnocoden PYKOBOAUTH MPOCKTAMH 10 CO3AAHUI0 KOMIIJICKCHBIX CHUCTEM HAa OCHOBE aHAJITMTUKH 00JIbIIUX IAHHBIX B Pa3sJIn4HbIX
OTPAC/IAX CO CTOPOHBI 3aKa34YNKa

B pe3yjabTaTe 0CBOCHUS TUCHUITIHHBI oﬁyqamumiicsn JOJIZKCH

3HaTh:

HOBBIE METO/IbI M AJITOPUTMBI MAIIIMHHOTO 00y4YeHusI (COOTHECEHO ¢ mHauKaropom [1K-2.1)
OCHOBBI AHAJTUTHKU OOJIBIIKX JaHHBIX (COOTHECEHO ¢ uHauKaropom [1K-4.1)

YMeTb:

PYKOBOJUTE pa3pabOTKON apXUTEKTYPhl KOMIIEKCHBIX CHCTEM MCKYCCTBEHHOIO MHTEJUIEKTA CO CTOPOHBI 3aKa3unKa (COOTHECEHO ¢
uHaukaropom I1K-2.2)
CO3/1aBaTh KOMILIEKCHBIE CHCTEMBI HA OCHOBE aHAJIMTUKY OOJIBIINX JaHHBIX (COOTHECEHO ¢ nHauKkaropom [1K-4.2)

Baanern:

HaBBIKAMH PYKOBOJICTBA CO3/IaHUEM KOMIUIEKCHBIX CHCTEM HCKYCCTBEHHOTO MHTEIUICKTa C IPUMEHEHNEM HOBBIX METO/IOB U alTOPUTMOB
MAIMHHOTO 00y4eHHs (COOTHECEHO ¢ MHANKaTopoM T1K-2.3)

HaBBIKAMH PYKOBOJICTBA ITPOEKTAMH I10 MTOCTPOSHHIO KOMIUIEKCHBIX CHCTEM Ha OCHOBE aHAJIMTHKH OOJIBIINX JaHHBIX B Pa3HYHBIX chepax
(cootHeceHo ¢ nuauKaTopom I1K-4.3)

3. CTPYKTYPA U COJAEPKAHUE JUCIUIIJINHbBI

Kox HanmeHoBaHue pa3/ie10B H TeM /BU] 3aHSATUS/ Cemectp / | Hacos Komneren- JlutepaTtypa
|_3aHsATHS Kvpc 1K

Paznen 1. OcHoBBI OCTPOEHHs M PadOTHI ¢ cCUCTEMAMH
AHAJMTHKH 00JIbIINX TAHHBIX

11 Tema 1. Pa3zpaGoTka cHCTEM aHAJTUTHUKH OOJIBIINX JaHHBIX. 3 2 TIK-2 TIK-4 JIT.1 JI1.2J12.1 JI2.2
/JTex/ J2.3

1.2 Tema 2. XpaHeHnue OOJIBIINX TaHHBIX B O0JaKe. 3 4 TIK-2 I1K-4 JI1.1 J11.2J12.1 J12.2
Xpanunuia odmero HazHaueHUs. PopMaThl XpaHEHUS J12.3

naHHbIX. O0MayHOe XpaHWnile. PensiunoHHbIe 0a3bl TaHHBIX.
Hepensunonnsie 6a3el gaHHbIX. CepBUCHI HEPEISIIMOHHBIX
6a3 mannbIXx. Koprmopartusasle xpanmuina qanaex (DWH).

/JTex/
1.3 Tema 2. Xpanenue OonbIINX JaHHBIX B 00JIaKe. 3 12 [K-2 TIK-4 JI1.1J11.2J12.1 J12.2
Xparmnma obmiero HasHadeHUs. @opMaThl XpaHSHUS 2.3

nanHbix. O0nayHoe XpaHuuile. PensuuonHbie 6a3bl JaHHBIX.
Hepenauuonnsie 6a3pl ganHbIX. CepBUCHI HEPEIAIMOHHBIX
6a3 nanHbeIX. KoprnioparusHeie xpanmmmina gansex (DWH).
Brimonanenue 3aganunii ¢ ucnoib3oBanueM Yandex Data Lens,
ClickHouse. /Ip/

1.4 Tema 1. Pa3zpaboTka cucreM aHaIMTHKU OOJIBIINX JaHHBIX. 3 6 TIK-2 I1IK-4 JIT.1 JI1.2J12.1 J12.2
/Cp/ J2.3

1.5 Tema 2. Xpanenne OONbIINX AaHHBIX B 00JIaKe. 3 28 [K-2 TIK-4 JIT.1J11.2J12.1 J12.2
Xpanmwnma odmiero HazHaueHus. PopMaThl XpaHeHUs J2.3

nanHbix. O0nauHoe XpaHuuile. PensunonHbie 6a3bl TaHHBIX.
Hepemnsunonnsle 6a3b! faHHBIX. CepBHUCHI HEPEIAIIMOHHBIX
6a3 nanubeix. KopnioparusHeie xpanunuina ganasix (DWH).
/Cp/

Paznen 2. PazpaGoTka cucteM aHAJIMTHKHA 00IbIINX
JAHHBIX




2.1

Tewma 3. JlocTaBka O0JBIINX JaHHBIX B 00IaKO.

[psimas 3arpy3ka gaHHbIX. JlocTaBKa IaHHBIX B 00JIaYHOE
XpaHuiMie oduiero Ha3HadeHus. JloctaBka JaHHBIX B
pemsimuonnsie b/l u xpanmnmma. JloctaBka JaHHBIX B
HepeILIIIMOHHbIe 0a3bl TaHHBIX. J0OCTaBKa TAaHHBIX B
HDFS-coBmectumble xpanunuina. [Ipsimas 3arpyska
MOTOKOBBIX JaHHBIX. OOJaYHbIC CEPBUCHI Pa3BEPTHIBAHNUS
KJIacTepHBIX cucTeM. OOIayHble CepBUCH KOTIMPOBAHUS U
TpaHcdopmaluu 1aHHbIX. /JIex/

6 IIK-2 I1IK-4

JI1.1 J11.2J12.1 J12.2
J12.3

2.2

Tema 3. JlocTaBka OOJIBITNX JaHHBIX B 00JIaKO.

[psimas 3arpy3ka gaHHbIX. JJocTaBKa IaHHBIX B 00JIaUHOE
XpaHUIHIIE 00IIero Ha3HaueHus. JocTaBKa IaHHBIX B
pemsimuonnsie b/l u xpanmnmma. JloctaBka JaHHBIX B
HepeILIIIMOHHbIe 0a3bl TaHHBIX. JOCTaBKA TAaHHBIX B
HDFS-coBmecTumble xpanunuina. [IpsimMas 3arpyska
MOTOKOBBIX JaHHBIX. OOJaYHbIC CEPBUCHI Pa3BEPTHIBAHNUS
KJIacTepHBIX cucTeM. OOIayHble CepBUCH KOTIMPOBAHUS U
TpaHc(opMaIiK TaHHBIX. BBITIONHEHUE 3a1aHH C
ucnonb3oBanueM Yandex Data Lens, ClickHouse. /IIp/

12 TIK-2 I1IK-4

JI1.1 J11.2J12.1 J12.2
J12.3

2.3

Tema 4. AnanuTrka OOJIBIIMX JaHHBIX B O0JIaKe.
WHTepaKTHBHEIN aHATN3 JAHHBIX. AHAIN3 PENSIIHOHHBIX
JIAHHBIX. BCTpOoeHHBIE peakTophl 3aIPOCOB CEPBHCA.
IToToxoBeIi aHanmu3 gaHHbIX. OOIIMe cBeaeHus. I1akeTHbIH
aHaJu3 JaHHBIX. /JIek/

6 TK-2 T1IK-4

JI1.1 J11.2J12.1 J12.2
J12.3

2.4

Tema 4. Ananutrka GOJIBIINX JAHHBIX B O0JIAKE.
VHTepaKkTUBHBIN aHAIU3 JAHHBIX. AHAIN3 PENSLUOHHBIX
JMaHHBIX. BcTpoeHHBIE peakTOPhI 3aIPOCOB CEPBHCA.
IToroxoBrlii aHan3 gaHHBIX. O0IIME cBefeHus. [lakeTHBII
aHaIM3 JaHHBIX. BBINOJIHEHNE 3aaHui ¢ HCIIOJIB30BaHUEM
Yandex Data Lens, ClickHouse. /ITp/

12 IK-2 IIK-4

JI1.1J11.2J12.1 J12.2
J12.3

2.5

Tema 3. JlocTaBka OOJBLINX JaHHBIX B 00JIaKO.

[psimas 3arpy3ka gaHHbIX. JlocTaBKa JaHHBIX B 00JIa4uHOE
XpaHWIUIIE 00IIero Ha3HadeHus. JlocTaBka TaHHBIX B
pemsiunonHsle b/l u xpanmnuma. JloctaBka JaHHBIX B
HepeJsIIHOHHbIe 0a3bl TaHHBIX. JocTaBKa TaHHBIX B
HDFS-coBmectumble xpanunuina. [Ipsimas 3arpyska
MOTOKOBBIX JaHHBIX. OOJaYHbIe CEPBUCHI Pa3BEPTHIBAHUS
KJIacTepHBIX cucTeM. OOIauHble CEpBUCH KOIIMPOBAHUS U
Tpanchopmanuu nqaHueix. /Cp/

28 IK-2 IIK-4

JI1.1 J11.2J12.1 J12.2
J12.3

2.6

Tema 4. Ananurrka OOJIBIINX JaHHEBIX B OOJIaKe.
WnTepakTHBHBIN aHaIU3 JaHHBIX. AHAIU3 PEJIILUOHHBIX
JIaHHBIX. BcTpoeHHBIE peakTOphI 3aIpOCOB CEPBHCA.
ITorokoBelii aHan3 gaHHBIX. OOHIIMEe cBeaeHus. [TakeTHbIH
aHanmu3 naHHbIx. /Cp/

28 I1K-2 TIK-4

JI1.1 J11.2J12.1 J12.2
J12.3

2.7

/DK3amen/

36 IIK-2 TIK-4

JI1.1 J11.2J12.1 J12.2
JI2.3

4. ®OHJ OHEHOYHBIX CPEJICTB

CtpyKkTypa u coiepkanue (oHa OLEHOYHBIX CPEICTB AJIsl POBEJCHUS TEKYILIEH U MPOMEXYTOYHOH aTTECTALUH MTPECTABICHBI B
[punoxennn 1 x paboueii mporpaMMe TUCIHIUINHEL.

5. YYHEBHO-METOAMYECKOE U THOOPMAINIMOHHOE OBECIHEYEHWE JUCIHUIIITNHBI

5.1. OcHoBHas TuTEpaTYypa

ABTOpBI, COCTaBUTEIH

3arnaBue

H3paTensCcTBO, rOJ

Komanua-Bo

Annep, 0. I1., YepHsIx,

CraTucTHyecKoe yrpaBiIeHHe POIecCaMu.
E. A. «bonpuine naHHbIe): yueOHOe mocodue

Mocksa: U3narenbckuii lom
MUCuC, 2016

http://mww.iprbookshop.r

u/64199.html

HEOTpaHUYEHHbINH 10CTYT
JUTS 3apEerHCTPUPOBAHHBIX

M0JIb30BaTEeIICH




ABTOpBI, COCTaBUTEIH 3arnaBue W3narensctBo, rox Konnu-Bo
JI1.2  |3bikoB Poman Poman ¢ Data Science. Kax monetusuposats 6onbuue|Cankr-ITerepGypr: [Tutep, | https://ibooks.ru/reading.
nanuele. — (Cepust «IT st GuzHEcay) 2021 php?
short=1&productid=3770
33 HeorpaHUYEHHBII
JOCTYTI JUIst
3aperucTpUPOBAHHBIX
110JIb30BaTeNe
5.2. lonoiHUTeIbHASA JIUTEPATypa
ABTODBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TO Konnu-Bo
JI2.1 |EmenbsHoB A. A. [Ipuxnannas vHGOPMATHKA: HKYPHAI Mocksa: Cuneprus I[IPECC, | https://biblioclub.ru/inde
2010 X.php?
page=book&id=120321
HEOTpaHWYEHHBIN JOCTYII
JUIS 3apETUCTPUPOBAHHBIX
ToJIb30BaTeNei
JI2.2  |Ilon Jetiten, Xapeu Python: VckyccTBEeHHBII HHTEIUIEKT, OOJbIINE Canxr-IlerepOypr: TTurep, | https://ibooks.ru/reading.
JHetviten JIaHHEIE ¥ 00JIaYHbIE BEIYUCIICHHS 2021 php?
short=1&productid=3717
01 HeorpanuyeHHBII
JOCTYII JUIst
3aperucTpUPOBAHHBIX
110JIb30BaTeNei
JI2.3 |Kagsiposa, H. O., Crarnctudeckuii ananm3 OonmbIux qaHHbX: oaxoy |Cankr-IletepOypr: Cankr- | https://www.iprbookshop.
[TaBnoga, JI. B. Ha OCHOBE MAIIIFH OMTOPHBIX BEKTOPOB: yuecOHOE IMeTepOyprekuit ru/128651.html
rmocobue MOJIUTEXHUYECKUI HeOFpaHI/I‘{CHHHﬁ JOCTYIL
YHUBEPCUTET HeTpa JUIA 3apErUCTPUPOBAHHBIX
Benuxoro, 2022 0JIb30BaTenei

5.3 IIpodeccuonanbuble 6a3bl JAHHBIX U MH(POPMANINOHHBbIE CIIPABOYHbIE CHCTEMBI

HanmonanbHas snexTponHas 6ubnuoreka (HIB) - https://rusneb.ru/

Koncynpranr+

I'apanr

5.4. IlepeyeHs MPOrpaMMHOro odecreveHust

Yandex Data Lens

ClickHouse

5.5. YueGHO-MeTOANMYECKHE MATEPHAJIBI VISl CTYA€HTOB € OTPAHHYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS

[Mpu HE0OXOAMMOCTH TO 3asBICHHUI0 OOYYAIOMIEroCs C OTPaHWYECHHBIMH BO3MOXKHOCTSIMH 37I0POBBSl Y4EOHO-METOJHUYECKHE MAaTepUalIb
MPEIOCTABISIIOTCS B OpMax, afaNTUPOBAHHBIX K OTPAaHWYCHHSM 3I0POBBS M BOCIIPUATHS HH(POpMAIKK. J{JIs JIUII ¢ HapyIIeHUsSIMU 3pEHUS: B
¢dopme ayanodaiina; B neyaTHoil popme yBelnnYeHHBIM HIpUQTOM. J[JIs UL ¢ HApyIIEHUSIMHU ciyXa: B ()OpMe DJIEKTPOHHOIO IOKYMEHTA; B
neyatHOH dopme. [t M| ¢ HAPYIIEHNUSIMHA ONOPHO-IBUTATENHFHOTO anmapara: B GopMe 3JIeKTPOHHOTO JOKYMEHTa; B IEUYaTHOH GopMe.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOY JIST)

IMomemnenus A7st BcexX BUAOB padOT, PEIyCMOTPEHHBIX YUeOHBIM IUIAHOM, YKOMIUIEKTOBAHBI HEOOXOAMMOH CIIEIMAIN3UPOBAHHON YaeOHOH
MeO0eIbi0 U TEXHUIECKUMHU CPEJICTBAMU O0YyUCHUS:

- CTOJIBI, CTYJIbA;

- IEPCOHAIBHBIA KOMITBIOTEP / HOYTOYK (IIepeHOCHON);

- IPOEKTOP, 3KPaH / UHTEPAKTHBHAS TOCKA.

ITpaxTHyeckue 3aHATHS IPOBOIATCS B KOMIIBIOTEPHBIX KilaccaX, paboune MecTa B KOTOPBIX 000pyA0BaHbl HEOOXOAUMBIMU JINLIEH3UOHHBIMU
W/UIH CBOOOTHO PacHpOCTPaHIEeMbIMU IPOTPAMMHBIMU CPEICTBAMH M BBIXOA0M B VIHTEpHET.

7. METOAUYECKHUE YKA3AHUA JJI OBYYAIOIIIUXCSA 11O OCBOEHHUIO JUCHUIIIMHBI (MO/Y JIS)

MeTOI[I/I‘ICCKI/IC YKa3aHus 10 OCBOCHHUIO JUCHUIIIIMHBI IPEACTABJICHBI B HpI/IJ'IO)KCHI/II/I 2k pa6oqe171 nporpamMme JUCHUITIUHEI.




®OH/J ONEHOYHbLIX CPEIACTB

[Ipunoxenue 1

1. Onucanne mokasaresieil M KpUTepHEeB OLECHMBAHHUS KOMIIETCHIWH HAa Pa3IMYHBIX ITANax MX

¢opmupoBanus, onucaHue

1.1. Ioka3zarenu u K

IIKaJI OIlCHUBAaHUA

PUTEPHHU OLICHUBAHUWA KOMHCTCHHHﬁ:

3VH, cocrasisromnie
KOMIIETEHIUIO

IToka3aTenu oLeHUBaHUS

Kpurepun
OLICHUBAHMS

CpencrBa
OLICHUBAHHMSI

IIK-2. Cnocoben PYKOBOJUTH IMPOCKTAMH IO CO3JaHHUI0O CUCTEM HMCKYCCTBCHHOI'O HMHTCJUICKTA C
MCTOAOB 1 AJITOPUTMOB MAIIMHHOI'O 06yqu1/1;1 CO CTOPOHBI 3aKa34yuKa

NMPUMECHCHUCM HOBBIX

3. HOBBIE METOJIBI U aNTOPUTMBI | 3HAET (YHKIMOHAIBHOCTD | MOJHOTA n|T3 —  TecroBsle
MAaIIAHHOTO 00yYCHUS COBpPEMEHHBIX COJEPIKAaTEIbHOCTh OTBETA 3amanus (1-12), O —
UHCTPYMEHTAJbHBIX CPEACTB W | yMEHHUE MIPUBOAUTE | BONPOCH! K 3K3aMEHY
CHUCTEM IIPOrpaMMMPOBaHUS B | MPUMEPEI (1-8)
obyacT co3maHusl MoJened u
METOZOB MAITHHHOTO 00yJeHUs
Y. pykoBOmWTH pa3paboOTKOil | IpUMEHSET COBPEMEHHBIE | IOJHOTA u | 113 — mpakrmueckue
ApXUTEKTyphl ~ KOMIUIEKCHBIX | HHCTPYMEHTAJIBHBIE CPEICTBA M | COAEPIKATEIFHOCTH OTBETA samanus (1-2)
cUCTEM HCKYCCTBEHHOTO | CHCTEMBI  IPOTPaMMHUPOBAHUS | YMEHHE MIPUBOJAUTH
HMHTEJUIEKTa co CTOPOHBI | JJIs pa3padOTKU HOBBIX METOIOB | TIPUMEPHI
3aKa3umKa u Moenei MaIInHHOTO | YMEHHUE CaMOCTOSTEITFHO
oOyueHus HaXOJIUTh peteHne
MIOCTaBJICHHBIX 3aJ]a4
B. HaBbIKaMH  pYKOBOJCTBA | PyKOBOAUT BBINOJIHCHUEM | MOJHOTA u | II3 — mpaktuueckue
CO3/1aHUEM KOMILJICKCHBIX | KOJJICKTHBHOM IIPOEKTHOM | COAEp)KaTeIbHOCTh OTBETA samanus (1-2)
CHUCTEM HCKYCCTBEHHOTO | AEATENBHOCTH JJs CO3JaHMA, | YMEHHE IIPUBOAUTH
HHTEJUIEKTa C MPUMEHEHHEM | MOMJICPXKKH U HCIOJIb30BAaHUS | MPUMEPHI
HOBBIX METO/IOB M QJTOPUTMOB | CHCTEM HCKYCCTBEHHOTO | YMEHHE CaMOCTOSITENIEHO
MAIIMHHOTO 00yYeHHUs UHTEJIEKTa HaXOJUTh pelieHue

IIOCTaBJICHHBIX 3aJ1a4

[NK-4. CiocobeH pyKOBOAUTH TIp

PA3JINIHBIX OTPACIIAX CO CTOPOHBI 3dKA34YHKa

OCKTaMH I10 CO3JaHHNIO KOMINJICKCHBIX CHCTEM Ha OCHOBEC aHAJIMTUKU OOJBIINX JaHHBIX B

3. OCHOBBI aHAJTUTHUKYU OOJBIINX | 3HACT METOI0IOT U0 U | MOJHOTA nu| T3 —  TecroBble
JTAHHBIX MPUHIIUITBI PYKOBOJICTBA | COJEPIKATENLHOCTh OTBETA 3aganust (1-12), D —
OpOeKTaMd 1O CO3/aHUI0, | YMEHHE MPUBOJUTE | BOIPOCHI K IK3aMEHY
MOJICP’)KKE W HCIOJIB30BAHUIO | TIPUMEPHI (9-17)
KOMIUIEKCHBIX ~ CHCTEM  Ha
OCHOBE AHAJUTHKH OOJBIINX
JIAHHBIX
Y. co3naBaTh KOMIUIEKCHBIE | pellaeT 3a/1a4u M0 PYKOBOJCTBY | MOJHOTA u | [I3 — npaxruueckue
CHCTEMBI HA OCHOBE aHAJMTHKHU | KOJUIEKTMBHON MIPOEKTHOHN | COMEPIKaTeIbHOCTh OTBETA 3ananus (3)
OOJIBIINX TAHHBIX JIeITENIbHOCTBIO JJISl CO3J[aHusl, | yMEeHHe MIPUBOJIUTH
NOJJIEP)KKA U HUCIIOJIb30BAaHHS | IPUMEPBI
KOMIUIEKCHBIX ~ CHCTEM  Ha | yMEeHHE CaMOCTOSTEIHHO
OCHOBE aHAMTUKU OOJIBIINX | HAXOAUTH pelieHue
JIAHHBIX MOCTABJICHHBIX 3aJ1a4
B. HaBblkaMH PYKOBOJICTBA | BBISBISIET 00JAacCTH  JIEJOBOH | MOJHOTA u | [1I3 — mpakruyeckue
NPOEKTAaMHU TI0  MOCTPOCHUIO | JEeSTEILHOCTH, KOTOpBIE | COJIep)KATEIBHOCTh OTBETA 3aganust (3)
KOMIUIEKCHBIX ~ CHCTEM  Ha | MOTEHIHAJIbHO MOTYT IOJYYHUTh | yMEHHE MIPUBOJIUTH
OCHOBE AaHAIUTHUKK OOJBUIMX | OTJAa4y OT aHAJUTUKH MIPUMEPHI
JIAaHHBIX B Pa3IM4HBIX chepax yMeHHe CaMOCTOSITEIIHHO
HaXOJIUTh pelieHue

TIOCTAaBJICHHBIX 3a/1a4

1.2 [Ikanbl OneHUBAHUS:

Texymuii KOHTPOJIb YCIEBAEMOCTH M MPOMEXKYTOUHAs aTTeCTallds OCYIIECTBISETCS B paMKax
HaKOMUTENbHOM OamibHO-peiTHHrOBOM cuctembl B 100-0amipHOi mkane:

84-100 6anmnoB (OLIEHKA «OTIUIHOY),

67-83 6aToB (OIIEHKA «XOPOIII0Y),

50-66 6annoB (OIEHKA «YAOBIECTBOPUTEIBLHOY),

0-49 GaiioB (OIEHKA «HEYTOBICTBOPHTEILHOY).



2. TunoBble KOHTPOJIbHBbIEC 33JaHUSI WU MHbIE MATEPHAJIbl, HEOOXOAUMbIE JIsi OLEHKH 3HAHMIA,
YMEHHUI1, HABBIKOB U (WJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPU3YIOLIMX 3TANbI (POPMHUPOBAHUS KOMIIETEeHIIHI
B Mpolecce 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMbl

BOHpOCLI K 3K3aMEHY

1. Xpanunuiia oouiero HazHaueHus. @opmaTsl XpaHeHHs JaHHbIX. OOIauHOe XpaHUITUIIIE.

2. Pensiinonusie 0a3bl JaHHBIX.

3. Hepensiumonnsie 6a3b1 JaHHbIX. CepBUCHI HEPENSLUOHHBIX 0a3 JaHHbIX.

4. Kopnoparusnbie xpanuuiia gaaabix (DWH).

5. Xpauunuiia qanabix Tana Data Lake.

6. [Ipsmas 3arpy3ka maHHbIX. JlocTaBka MaHHBIX B 0O0Ja4HOE XPAHWUJIMINE OOIIETO
Ha3HAYCHUSI.

7. IIpsimas 3arpy3ka naHHbIX. JlocTaBKa NaHHBIX B peisiiMOHHbIE b/ n XpaHunuma.

8. [Ipsimas 3arpy3ka gaHHbIX. /locTaBka TaHHBIX B HEPEJSIIMOHHBIE 0a3bl TaHHBIX.

9. [Tpsimast 3arpy3ka nanabix. JlocraBka nanaeix B HDFS-coBmecTnMble xpanunuina.

10. [Ipsimast 3arpy3Ka NOTOKOBBIX JaHHbIX.

11. OO6nauHble CEpBUCH] Pa3BEPTHIBAHMS KJIIACTEPHBIX CUCTEM.

12. OO6rauHbIe CEPBUCHI KOTMPOBAHUS U TpaHC(HOPMAIUHU JTaHHBIX.

13. NHTEpaKkTUBHBIN aHAIU3 TAHHBIX.

14, AHanu3 peIsSIMOHHBIX JaHHBIX.

15. BcTpoenHble pe1akTopsl 3alpoCOB CEpBHCA.

16. IToTrokoBeIil aHanu3 gaHHbIX. OOIINE CBENEHUS.

17. ITakeTHBIN aHannu3 JaHHBIX.

3K3amenauuouuoe 3a0anue GKIIOUAem 084 eonpoca — osa meopemuuecKux eonpoca u 00HO
RPAKMUKO-OPDUECHMUPOBAHHOE 3a0anue u3 yucia npueedelmbtx HUJICe NPAKMUUECKUX 3a0anuil.

Kpumepuu oyenusanus:

- 84-100 6am10B (OIIEHKA «OTIMYHOY») — M3JIOKEHHBIN MaTepruai (pakTHUECKH BepeH, HATMYHNE TITyOOKHX
MCYEPIBIBAIOIINX 3HAHUN B 00beMe MPOUICHHON MPOrpaMMBbl JUCHUILINHBI B COOTBETCTBUU C MOCTABIEHHBIMU
IporpaMMoil Kypca HENsIMH M 3aJladyaMd OOYYEHHs; NpaBWIbHBIC, YBEPEHHbIE NEHCTBUS 1O NPUMEHEHHUIO
MOJyYeHHBIX 3HAHMM Ha MpakTHKEe, TPaMOTHOE U JIOTMYECKH CTPOHHOE M3JI0KEHHE MaTepuana MpHu OTBETE,
YCBOEHHE OCHOBHOW M 3HAKOMCTBO C JIOIIOJIHUTEIILHON JINTEPATYPOH;

- 67-83 OamoB (OLIEHKA «XOPOLIO») — HAJMYUE TBEPABIX U JOCTATOYHO IOJIHBIX 3HAHUH B 0OBEME
MPOIIEHHON TMPOTrpaMMbl JHCHUIUIMHBEI B COOTBETCTBHUHM C IENSIMH OOy4YeHHs, NMPABWIBHBIE NEHCTBHS TI0
IPUMEHEHMIO 3HAHWH Ha MpaKTHKe, YeTKOe M3J0KEHHE MaTepualia, JONMYCKAIOTCs OTAEIbHbIE JIOTHYECKHE U
CTHIIUCTUYECKHE TTOTPEITHOCTH, O0YJarOIIUIICSI YCBOMII OCHOBHYIO JINTEPATYPY, PEKOMEH/IOBAaHHYIO B pabodeid
porpamMMe JAUCHUIUINHBL;

- 50-66 GamtoB (OIEHKA «YTOBJICTBOPUTEILHO») — HAJTMYNAE TBEPJABIX 3HAHHA B 00BEME MPOWIEHHOTO
Kypca B COOTBETCTBUHM C LEISIMHU OOYYEHHs, H3JI0KEHHE OTBETOB C OTIENbHBIMU OIIMOKaMM, YBEPEHHO
WCTIPABJICHHBIMH TIOCTIE JIOTIOTHUTENFHBIX BOTIPOCOB; PABMIIBHBIE B IIEJIOM JICHCTBUS 1O IIPUMEHEHUIO 3HAHUHA
Ha TPaKTHKE;

- 0-49 GamnoB (OICHKA «HEYIOBICTBOPUTEIIEHO») — OTBETHI HE CBSA3aHBI C BOMPOCAMH, HATHYHE TPYOBIX
oLIMOOK B OTBETE, HEMOHMMAaHUE CYIIIHOCTH M3J1araéMoro BOIpoca, HeyMeHHe IPUMEHSATh 3HaHUS Ha MPaKTHKe,
HEYBEPEHHOCTh M HETOYHOCTH OTBETOB Ha JIOTTOJHUTEIBHBIE W HABOISIIINE BOTIPOCHI.

TecroBble 3a1aHuA

1. BonbmmHcTBO ManHbIX B MUpe B 2011 roay comepxanocsk:

a) B IU(POBOM BUjIE

0) B aHAJIOTOBOM BH/JIE

2. O0BEM HaKOIUIEHHBIX YEJIOBEYECTBOM LIM(POBBIX AaHHBIX Ha 2012 rog usmepsercs:

a) metabaiTamMu

0) 3eTTabaiiTamu

B) nK3abaiiTamu

r) HoTTabaliTamu

3. Ykaxwure pakTop, criocoOCTBOBABIIHI MOSIBICHUIO TPEHIA OOJIBIINX JAaHHBIX

a) MapKETUHTOBbIE KaMIIAaHUU KPYITHBIX KOPIIOpAIHii

0) CHIDKEHHE M3/ICP)KEK Ha XpaHEHUE TaHHBIX



B) MOSIBJICHUE HOBBIX TEXHOJIOTUI 00paOOTKHU MOTOKOBBIX JTAHHBIX

T') BBIITYCK 0a3 TaHHBIX C 00pPaOOTKON JaHHBIX B MAMSTH

4. Kakue BeposTHbIE pa30yapoBaHUs TPEHAA OOIBIINX JAHHBIX?

a) M3-3a Yrpo3bl 0€30MMaCHOCTH JTUYHOU JKU3HU (privacy) rpaxkaan OyayT YCIOKHEHBI PoIeaypsl coopa
JTAaHHBIX, YTO MPUBEAET K MaJICHUIO LIEHHOCTH OOJBINNX JAHHBIX

0) u3-3a yrpo3sl 0€30MacHOCTH JTMYHOW JKM3HU (privacy) rpaxkian OyayT yIpouieHbl IpoLeaypsl coopa
TAaHHBIX, YTO MPUBEAET K MaJICHUIO LIEHHOCTH OOJBINNX JaHHBIX

B) HET

5. OTMeThTe 3HaYMMBbIe COOBITHS, MTOBIUSABIINE HA (OPMHUPOBAHUE TPEH 1A OONBIINX TAHHBIX:

a) pa3pabdotka Hadoop

0) m3o0perenue npunnuna MapReduce

B) pa3paboTka si3bika Pyhton

r) mobena Deepblue B maTue ¢ I'.KacnapoBbim

6. BriGepute BepHBIN OTBET

a) OospIIMe TaHHBIE — 3T0 00paboTka nin xpanenue dosee 1 TO uadopmaruu

0) mpobOsieMa OOJBIIMX JAaHHBIX — ATO Takas MpoOsiema, KOorja MpH CYIMIECTBYIOIIHUX TEXHOJIOTHIX
XpaHeHUs1 U 00pabOTKH CylHOCTHast 00paboTKa JaHHBIX 3aTPyIHEHA WIM HEBO3MOXKHA

B) OoJbllIMe JaHHBIE — 3TO orpoMHasi PR-akius KpynmHbIX BEHIOPOB U HE O0Jiee TOro

r) OoNpIIMe JaHHBIE — 3TO SIBJICHHE, KOrAa UU(POBBIE NaHHbIE HaWOOJIEee MOJHO MPEIACTABISIOT
U3y4aeMbIil OOBEKT

7. BpiObepuTe HEBEPHBIN OTBET:

A) Gonplie JaHHBIE — 3TO JaHHBIC 00bEMa cBbime 1 TO

b) npoGiiema 60NBIIUX TaHHBIX — 3TO MPOOIEMa, KOTJa MPH CYyHIECTBYIOIINX TEXHOJIOTHAX XPAaHCHUS U
00paboTKu CyIIHOCTHAs 00pabOTKa JaHHBIX 3aTPyJHEHA UM HEBO3MOXKHA

B) 6onpmme manHbie — 310 TpeHa B obmactu UT, momorpeBaeMblii MapKETHHTOBBIMH KaMITaHUSIMH
KPYIHBIX BEHIOPOB

I') 6onb1IME HaHHBIE KAaK [TPaBUIIO HE CTPYKTYPUPOBAHbI

9. OT™MeTbTE T€ U3 BAPHAHTOB, B KOTOPBIX JIAHHBIE CTPYKTYPUPOBAHBI:

a) JaHHBIE O MPOJIAKaX KOMITAHWH, IPECTABJICHHBIEC B BU/IE TOMECSYHBIX OTYETOB B TEKCTOBOM (hopMaTe

0) Tabnuua ¢ e)xxeJHEBHBIMU TIOKa3aHUSIMU TeMIIepaTypbl IOMEIIEHHS 3a ToA B (paiine ¢popmata csv

B) TEKCT negaroruueckoi mosmel A.C. MakapeHko, npescraBieHHbld B popmate PDF

r) 6ubnuoTeka GpuUIBMOB, IPECTaBIEHHBIX B (hopMaTe mpeg4 Ha OJTHOM )KECTKOM JTUCKE

10. TlepeuncnuTe yeThIpe OCHOBHBIX XapakTepuctuku Big Data:

a) Virtualization, Volume, Variability, Vehicle

6) Variety, Velocity, Volume, Value

B) Verification, Volume, Velocity, Visualization

r) Video, Value, Variety, Volume

11. BriGepurte HEBEpHOE BbICKa3bIBaHUE:

a) 6ospime 0OBbEMBI TAaHHBIX MPUBOJAT K €Ia0OW MX CTPYKTYpU3aLUH, MOATOMY MOSIBJISETCS TaKoe
pazHoOOpa3ue JaHHBIX

0) yBEIMUUBIIASACS IPOU3BOAUTEIBHOCTD TEJIEKOMMYHHKAIIMOHHBIX KaHAJIOB MPHUBENa K POCTY 00BEMOB
nepeaaBaeMoi nHdopmaIuu

B) yJEIICBIEHUE CUCTEM XpaHEHUs Ha eUHUITY HH(DOPMAIIMK TPUBETIO K POCTY PhIHKA OONBIITNX TaHHBIX

12. OT™MeThTE HEBEpHOE TOHMMaHUE Variety B KOHTEKCTe XapakTepucTuk Big Data:

a) BBICOKasi CKOPOCTb F€HEPUPOBAHUS TAHHBIX

0) pa3HbIC TUIIBI TAHHBIX B KOJIOHKaX TaOauIl penssuuoHHbx CYB]]

B) pazHooOpa3ue oTpaciiel, SBISIOMIMXCS HCTOYHUKAMU JaHHBIX

') pa3Hoo0pa3re TUIOB JaHHBIX, BKIIOYAIOIIUX B ce0sl CTPYKTYpUpPOBaHHBIE, MOITYCTPYKTYPUPOBAHHbBIE
U HECTPYKTYPUPOBAHHbBIE

Kpumepuu oyenusanus:

W3 umeromerocst 6aHka TecToB (POPMHUPYETCsl TECTOBOE 3a/1aHue, coneprkaiiee 10 TECTOBBIX BOMPOCOB
111 OTHOTO o0yyarorerocs. Kax sl TeCTOBBIM BOIIPOC CONEPKUT 4 BapHaHTa OTBETOB, OJIMH WM HECKOJIBKO U3
KOTOPBIX — BEpHBIE.

[TpaBUIBbHBII OTBET Ha OAUH TECTOBBIM Bompoc — 1 6as1, HenmpaBUIbHBIN — 0 6asIIOB.

Makcumanvroe Konuvecmeo 6a1106 3a mecmoswie 3aoanus — 10.



[MpakTnyeckue 3agaHus

ITpakTrueckoe 3aganne Nel

Pa3BepThIBaHUE 00JIAYHOTO XPAHUIIHINA OOIIETO HA3HAUCHUS

O6naynoe xpanwiuiie Henocpeactsennoe xpanenue uHpopmaiuu. JlocTymn K HaHeaId MOHUTOPUHTA U
ynpapneHusi. Pabora ¢ xpanwmnuiiem Ha BeO-moprane. Co3nanue 0akeTOB M HACTPOHKA MpaBa JOCTYMA K HUM.
CpaBHeHHE BO3MOXKHOCTEH M OrpaHUYEHHH OOJIaYHBIX XpaHWIMIL OOLIEro Ha3HA4YeHHsS Uil PElICHUS
MIPUKJIATHBIX 3a7a4.

[IpakTnueckoe 3aganue No2

Pa3BepThIBaHUE 00JIAYHBIX CEPBUCOB KOMMMPOBAHUS M TPAaHCHOPMAITUH TAHHBIX

CepBuchl TpaHchopMaIlMi ¥ KOMHUPOBAHUS UTPAIOT BAXXHYIO POJb B MOCTPOCHUU HH(DOPMALMOHHBIX
CUCTEM aHann3a OONbIINX JaHHBIX. TpeOoBaHUs K CepBHCAM XPAaHCHHS M aHAIIN3a MPOTUBOPEUUBEI U HE MOTYT
OBITh YZOBJIETBOPEHBI B paMKaX OJHOTO XPaHUJIMILA, OCOOEHHO KOrJa JaHHbIX MHOT0. YTOOBI yIOBIETBOPUTD
9TH TpeOOBaHUs, HEOOXOAMMO HCIOIB30BaTh XPAHMWIUIIA Pa3HBIX THIIOB U CEPBHUC, KOTOPBIA CBS3BIBACT MX
nHpopmanroHHo. CpeicTBO KaTaloru3aiuu, TpanchopmManuy 1 KONUPOBAaHUS TaHHBIX.

[TpakTueckoe 3aganue Ne3

Pa3BepThiBaHue 00JaYHBIX CEPBUCOB ISl IOTOKOBOT'O aHAJIM3a JAHHBIX

[ToTOKOBBIN aHaNW3 COCTOWT B aHAIM3E MOTOKA B BHUJE IMOCIEAOBATEIHHOCTH COOOIICHHUI, TO €CTh B
MPUMEHEHHUHU aJrOpUTMa aHAIN3a K KKIOMY COOOIIEHUIO MOTOKA. DTOT aHAJIN3 MOXKET COCTOSITh B BbIICTICHUH
W3 BCETO TOTOKa COOOIICHWI, COOTBETCTBYIOIIMX OMPEICIICHHBIM IMPU3HAKAM, HANPUMEpP, COOOIICHHUN 00
omuOKax, KOTOpbHIE IODKHBI OBITh HAMpaBICHbl B OTICIBHOE XPAHWIUIIE WM CEPBUC, 3aHUMAIOIIMICA
00paboTkoi ommoOoK. [IpumMep MpUKIaIHON 33aaun — aHAIU3 OAHKOBCKUX TPAH3AKIUH U OMPEICICHHE B TOM
MOTOKE MOTEHIMAIBHO MOAO03PUTENbHBIX (BblIaya OOJBIION CyMMbI B HETHUIHYHOM 7S TUIaTeNIbIIMKA CTpaHe
WJIM BBIJ]a4a MEJIKMX CYMM B Pa3HBIX OaHKOMATax B TCUCHUE MAJIOTO HHTEPBAJIA BPEMEHHU ).

Kpumepuu oyenusanus (011 kaxirooeo 3adanus):

27-30 6. — 3a1aHKe BBITIOJIHEHO BEPHO;

19-26 6. — npu BBINTOJHEHUHN 3aJaHUsI OBUIN JIOMYIIEHBI HETOYHOCTH, HE BIHSIOIINE HA PE3YIIbTaT;

9-18 6. — mpu BBHINOIHEHUU 33JIJaHUSI OBUIH JOMYIIIEHbI OIIHOKH;

1-8 6. — npu BHINOIHEHUHU 3a/1aHUs OBLIM JOIYIIEHbI CYIIECTBEHHbIE OMIMOKH.

Maxkcumanwvnoe Konuuecmeo d6annoe 3a ece npakmuyeckue 3adanusn — 90 (3 3adanun no 30 6annos).

3. Meroanyeckne MarepHajbl, onpelejsiiolie NMPoUeIypbl OLEeHHMBAHMUS Pe3yJbTATOB OCBOCHUS
0o0pa3oBaTeJIbHOM MPOrPaMMBbI

[Tpouieaypsl OLICHUBAHUS BKJIIOYAIOT B C€0s TEKYIIUI KOHTPOIb U MPOMEKYTOUHYIO aTTECTAIIUIO.

Texkymuii KOHTPOJIb YCIEBAEMOCTH MPOBOJAMUTCA C HCIOJB30BAaHUEM OLIEHOYHBIX CPEJICTB,
MPEACTABICHHBIX B M. 2 JAHHOTO MPUJIOKEHHUs. Pe3yiabTaThl TEKYHIEro KOHTPOJS JOBOJATCSA JO CBEACHUS
CTYJICHTOB JIO MPOMEXKYTOUYHON aTTECTAIlUU.

IIpomexyToOUHAs aTTECTALMSA MIPOBOIUTCS B OopMeE IK3aMeHa.

DK3aMeH TMPOBOAMUTCS IO PACTHCAHUIO TPOMEKYTOUHOM arrectanmu. KoaudecTBO BOMPOCOB B
HK3aMEHAIIMOHHOM 3aJlaHuu — 3 (1Ba TEOPETUUYECKUX BOIPOCA U OJHO MPAKTUKO-OPUEHTUPOBAHHOE 3aJaHHE).
[IpoBepka OTBETOB M OOBSIBICHHE PE3YIHTATOB MPOU3BOAMWTCS B JICHH JK3aMeHa. Pe3ynbTaThl aTTeCTaIluu
3aHOCATCS B JK3aMEHAI[MOHHYIO BEAOMOCTh M 3aUETHYIO KHIKKY cTyAeHTa. CTyIeHTbl, HE MpOIIeIne
MMPOMEXKYTOUHYIO aTTECTAIUIO TI0 TPaPUKy CECCHH, TOJDKHBI JIMKBUIUPOBATH 33]]0JDKEHHOCTh B YCTAHOBJIICHHOM
MOPSIKE.



[Tpunoxenue 2

METOINYECKHUE YKA3AHHUA 11O OCBOEHHMIO JUCIITUITJIMHbI

Y4eOHBIM IJIAaHOM MPEAYCMOTPEHBI CIICAYIONINE BUIBI 3aHATHH:

- JIEKII1H;

- IPaKTUYECKHUE 3aHATHSL.

B Xxozme nEeKIMOHHBIX 3aHATHM pPacCMAaTPUBAIOTCS OCHOBHBIE TEOPETUYECKHUE BOIPOCHI, AAIOTCA
PEKOMEH AL AJI1 CAMOCTOSITENIbHOM paOdOThl M OJArOTOBKE K IPAKTUUYECKUM 3aHITHUSIM.

B xome mnpakTHyecKMX 3aHATHHA YIUIyOJSIOTCS M 3aKpEIUIAIOTCS 3HAHMUA CTYAEHTOB MO PALY
PacCMOTPEHHBIX Ha JICKIHSX BOIIPOCOB, PA3BUBAIOTCS HABBIKH MPAKTUYECKON pabOTHI.

[Tpy NOArOTOBKE K NPAKTUYECKUM 3aHATHAM KaXKAbIH CTYEHT JOJKEH:

— U3YYUTh PEKOMEH/IOBAHHYIO YUEOHYIO JIUTEPATYPY;

— U3Y4YUTh KOHCIIEKThI JIEKIIHH;

— IOJArOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOM TeMe.

B nmpomecce NOArOTOBKM K  MPAKTHUYECKHMM 3aHATUSAM  CTYIEHTBl MOIYT  BOCHOJIb30BaThCs
KOHCYJIbTallUsIMU MPEI01aBaTENsL.

Bomnpockl, He paccMOTpeHHblE Ha JEKIMAX M NPAKTUUYECKUX 3aHATUAX, JOJDKHBI OBITh H3y4YeHbI
CTYIEHTaMU B XOJIE CaMOCTOSTENbHON paboThl. KOHTposIb caMoCTOATENbHOI paboThI CTYIEHTOB HaJl Y4eOHOI
IporpaMMoil Kypca OCYIIECTBISETCS B XOJA€ 3aHATUH METOJOM BBINOJHEHHUS TECTOBBIX M NPAKTHUYECKUX
3agaHuid. B Xxo/1e caMoCTOsTeTbHON pabOThl KX Bl CTYICHT 00sI3aH MPOYUTATH OCHOBHYIO U TIO BO3MOXXHOCTH
JONOJTHUTEIbHYIO JIUTEpaTypy IO H3y4aeMOW TeMe, JOMNOJIHUTh KOHCHEKThl JIEKIUH HEJOCTAaroIUM
MaTEepUajIoM, BHITUCKAMHU U3 PEKOMEH/I0BAaHHBIX IEPBOUCTOUYHUKOB, BBIJICIUTh HETTOHATHBIE TEPMUHbI, HAUTH UX
3HAa4YEeHUE B SHIUKIONEINYECKUX CIOBAPSIX.

CTyneHT J0DKEH TOTOBHTHCSA K MPEACTOALIEMY NMPAKTHUYECKOMY 3aHATHIO 10 BCEM O0O3HAYEHHBIM B
paboueil mporpamme JUCHUILIMHBI BOIPOCAM.

JU1 MOATOTOBKM K 3aHATHUSAM, TEKYIIEMY KOHTPOJIIO U IPOMEKYTOUHOW aTTeCTallMd CTYAEHThl MOTYT
BOCIIOJIB30BaThCSl  DJIEKTPOHHO-OMOIMOTEYHBIMA CcUCTeMaMH. Takke oOydaromuecss MOTYT B3ATh Ha JOM
HE00XO0AUMYIO JIUTepaTypy Ha a0OHEMEHTE YHUBEPCUTETCKOM OMOIMOTEKH WIIM BOCIIOJIb30BAThCSI YNTAIIbHBIMU
3aJaMH.



