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1. HEJIX OCBOEHUA JTUCHUTIINHBI

1.1|¢popmupoBanue y 00y4arOIUXCsi ClIOCOOHOCTH OCYILECTBISATh 00PabOTKY OONBIIMX 00BEMOB TaHHBIX JJISI PEIICHUS
npodeccnoHaNbHBIX 33184, 3D (HEKTUBHO MPUMEHSTh METOIbI, TEXHOJIOTUH U HHCTPYMEHTAIbHBIE CPEICTBA aHATN3a OOJIBIIUX
JaHHBIX B IPO(ECCHOHATIBHOM ACSTEIBHOCTH.

2. TPEBOBAHUA K PE3YJBbTATAM OCBOEHUA JUCITUIIJIMHBI

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

IIK-6:Cnoco6eH ynpaBJsiTb 3TallaMH KM3HEHHOT0 HMKJIA METO0JI0THYECKOH U TEXHOJIO0THYeCKOH HHPPACTPYKTYpPbI aHAIN3A
00JIbIINX IAHHBIX B OPraHU3alNH

B pe3yjabTaTe 0CBOCHUS TUCHUITIHHBI oﬁyqamumiicsn JOJIZKCH

3HaTh:

OCHOBBI aHATUTHKH OOJBIINX TAHHBIX (COOTHECEHO ¢ MHAMKaTopom I1K-4.1)
STAIIbI JKU3HEHHOTO IIUKJIA METOIOJIOTHIECKOM M TEXHOIIOMHYECKOM HH(PPACTPYKTYphI (COOTHECEHO ¢ nHauKaTopom [TK-6.1)

YMeTb:

€03/1aBaTh KOMIUIEKCHBIE CHCTEMbI Ha OCHOBE aHAMTUKH OOJIBINNX TAHHBIX (COOTHECEHO ¢ HHAUKaTopoM [1K-4.2)
VIIPaBJISATH MOJIYUEHUEM, XpaHEHHEM, TTepeiaueii, 00paboTKOM OONBININX TAaHHBIX (COOTHECEHO ¢ MHAMKaTopoM T11K-6.2)

Baanern:

HaBBIKAMHU PYKOBOJICTBA IIPOEKTAMH [0 OCTPOCHHIO KOMIUIEKCHBIX CHCTEM Ha OCHOBE aHAJIUTHKHU OOJIBIINX JAHHBIX B Pa3IMYHBIX cepax
(cootHeceHo ¢ nuauKaTopoM I1K-4.3)
HaBBIKAMH YIIPABJICHHS Ka4eCTBOM OOJIBIINX JaHHBIX (COOTHeCeHO ¢ HHauKaropoM I1K-6.3)

3. CTPYKTYPA U COJAEP KAHUE TUCHUIIJINHBI

Kox HaunmenoBaHue pa3/ie/ioB U TeM /BUJ 3aHATU/ Cemectp / | YacoB Komnerten- Jlutepatypa
3aHATHS Kvbnc IHH

Pasznen 1. OcHOBBI OCTPOEHHS M MCTOJIb30BAHUS CHCTEM
00JIBLIIMX JAHHBIX

1.1 Tema 1. «OCHOBBI CUCTEM OOJIBIIUX JAHHBIX). 3 4 TIK-4 I1K-6 JI1.1 J11.2 J11.3J12.1
IMoustue 6onpmux nanHbIX. Oco6eHHOCTH cOOpa, XpaHEHUs, JI2.2J12.3 J12.4
00paboTKy 1 aHAN3a OOJIBIIMX MaCCHBOB IAHHBIX.
HcToyHnku OonbIIMX AaHHBIX. ba30BbIe XapaKTePUCTUKU U
METPHKH KayecTBa OOJBIINX NaHHBIX. V3MepeHue U oleHKa
Ka4yecTBa OOJIBLIMX TaHHBIX. METOIbl M TEXHOJIOTUI
yIIpaBJIeHHs Ka4eCTBOM OOJBIINX AaHHBIX. METOIbI OLIEHKH
PHUCKOB UCIIONIb30BaHUs OOJBIINX AaHHBIX. HXKEeHep 1o
KavecTBY JaHHBIX, fAarta cTroap. Data Steward.
Hcnonb3oBaHue OONBIINX JaHHBIX B HAyKe, OU3HEcCe,
rOCyJIapCTBEHHOM ympaBieHuH. /JIek/

1.2 Tema 2. «MeTozbl pabOTHI C pacipeeICHHBIMU 3 6 TIK-4 T1K-6 JIL.1J11.2 J11.3J12.1
UH(OPMAIIMOHHBIMY CUCTEMaMHU. YTIpaBIeHHE KaueCTBOM JI2.2J12.3 J12.4
JTaHHBIX).

Hcnonb3oBaHue GppeiiMBOpKa B pacipeielICHHON cpeje.
Peammzanun ppeiimBopka. CocTaB 1 BO3MOXKHOCTH
IporpaMMHOI'0 KOMIIJICKCA. SI3BIKY TOMCKOBBIX 3alpoCoOB.
VYmpaBieHue KauecTBOM NaHHbBIX. /JIek/

1.3 Tema 2. «MeTozpl pabOTHI ¢ paclpeeICHHBIMU 3 18 [1K-4 TIK-6 JIT.1J11.2 J11.3J12.1
MH(POPMALMOHHBIMH CUCTEMaMH. Y IIpaBJIeHUE KaueCTBOM JI2.2J12.3J12.4
JAHHBIX).

Hcnonb3oBanue hpeiiMBOpKa B pacrpeeleHHOit cpejie.
Peanuzanuu ¢pperimBopka. CocTaB U BO3MOYKHOCTH
IIPOrPaMMHOT0 KOMIUIEKCA. SI3bIKH IIOMCKOBBIX 3aIIPOCOB.
VYpasneHnue kauecTBOM JaHHBIX. BrlnomHeHe 3a1anuii ¢
ucronb3oBanneM Y andex Data Lens, ClickHouse. /TIp/




1.4

Tema 1. «OCHOBBI CHCTEM OOJIBIIMX JAHHBIX).

[MonsTre 6onbKx qaHHbIX. OCOOEHHOCTH cOOpa, XpaHEHHS,
00paboTKH 1 aHaIM3a OOJIBLINX MACCHUBOB JIaHHBIX.
VcTounuku OONbIINX JaHHBIX. Ba30BbIe XapaKTEPUCTUKHU U
METPHUKH KadecTBa OONbIINX JaHHBIX. Mi3MepeHue u olieHKa
KayecTBa OOJIBIIMX JaHHBIX. METOABI M TEXHOJIOTHU
yIpaBJIeHHs] KAYeCTBOM OOJIBIIMX JaHHBIX. MeTO/Ibl OLIeHKU
PHCKOB HCITOJIb30BaHUs OOJNBIINX JaHHBIX. HXeHep 1o
Ka4yecTBY JaHHBIX, 1aTa cTioap. Data Steward.
Hcnonk3oBanue OONBIINX JaHHBIX B HayKe, OM3Hece,
TOCYAapCTBEHHOM ympasieHuu. /Cp/

18

TIK-4 TIK-6

JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4

15

Tema 2. «MeToJibl pabOTHI C pacipeeICHHBIMU
UH()OPMAILIIOHHBIMU CHCTEMaMHU. YIIPaBIeHUE Kaue€CTBOM
JAHHBIX).

Hcnonb3oBanue ¢ppeiiMBopKa B paclpe/ieIeHHOI cpere.
Peanuzaiuu dpeiimBopka. CocTaB U BO3MOKHOCTH
IPOrpaMMHOT0 KOMIUIEKCA. SI3bIKH MOMCKOBBIX 3aIIPOCOB.
VYnpasnenue kauectBoM AaHHbIX. /Cp/

36

I1K-4 TIK-6

JI1.1J11.2 J11.3J12.1
J12.2J12.3 J12.4

Pa3znen 2. PazpadoTka U HCcHO/1b30BaHUe NIPUJIOKEHUI Ha
OCHOBe pacnpe/e/IeHHbIX 023 TaHHBIX

2.1

Tema 3. «bazsr ganabIx NOSQLY.

BapuaHTsI MOCTpOoeHUS pacnpeereHHbIX 0a3 JaHHbIX,
pemukanusi, pparmenranus. CornacopanHocTb. CAP-
teopema. Kiaccet NOSQL 6a3 nanubix. [Tpumepsr CYB]]
NoSQL. Cemeiicta crondios. I'padossie CYB]I. Neo4j.
/J1ex/

T1K-4 T1K-6

JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4

2.2

Tema 3. «bazel ganabIx NOSQLY.

BapuaHTsI MoCTpoeHUs pactpeereHHbIX 0a3 JaHHbIX,
perukanusi, pparmenranus. CornacoBanHocTb. CAP-
teopema. Kiaccer NOSQL 6a3 nanubix. [Ipumepsr CYB]]
NoSQL. Cemeiicta cronoios. I'padossie CYBI. Neo4j.
Beimonnenne 3amannii ¢ ucronp3oBanueM Yandex Data Lens,
ClickHouse. /TIp/

T1K-4 T1K-6

JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4

2.3

Tema 4. «J{OKyMCHTHO-OPUCHTUPOBAHHbIE PACIPEICICHHBIC
CYB».

Ilonsarue arperata. CoBpeMeHHbBIE JOKYMEHTO-
opuentuposanasle CYB/I. 3anpocs! k CYB]] Ha a3bike JSON.
Hcnons3oBanue GppeiiMBOpKa B TOKYMEHTO-
opuentuposanHHelx CYB/I. /Jlex/

T1K-4 T1K-6

JI1.1J11.2 J11.3J12.1
J12.2J12.3J12.4

2.4

Tema 4. «loKyMEHTHO-OpPUEHTUPOBAHHBIE PACIPEAEICHHBIE
CYB».

Ilonsarue arperata. CoBpeMEHHbBIE TOKYMEHTO-
opuentupoBannbie CYB/. 3anpocsr k CYB/] Ha si3bike JSON.
Hcnonb3oBanue ppeiiMBOpKa B JOKYMEHTO-
opuenTupoBauHbix CYB/I. Bemmonnenue 3aganwmii ¢
ucnosp3oBanueM Yandex Data Lens, ClickHouse. /TIp/

10

T1K-4 T1K-6

JI1.1J11.2 J11.3J12.1
J12.2J12.3J12.4

2.5

Tema 3. «ba3br manasix NOSQL».

BapuaHTbI TOCTPOCHUSI pacTpe/ieIeHHbIX 0a3 JTaHHbIX,
perukanusi, pparmenranus. CornacoBanHocTh. CAP-
teopema. Kitacest NOSQL 6a3 nannsix. [TIpumepst CYB]]
NoSQL. Cemeiicta crononos. I'padoesie CYB/I. Neo4j. /Cp/

36

[K-4 TIK-6

JI1.1J11.2 J11.3J12.1
JI2.2J12.3 J12.4

2.6

Tema 4. «[loKyMEHTHO-OpUEHTUPOBAHHBIE PACIPEACICHHbIE
CYBI».

ITonsarue arperata. CoBpeMeHHbIE JOKYMEHTO-
opuentuposanubie CYB/I. 3anpocs! k CYB/] Ha s3bike JSON.
Hcnonb3oBanue ppeiiMBOpKa B JOKYMEHTO-
opuentupoBanubix CYBJ[. /Cp/

36

TK-4 T1K-6

JI1.1J11.2 J11.3J12.1
J122J123J12.4

2.7

/3auét/

TK-4 TIK-6

JI1.1J11.2 J11.3J12.1
JI2.2J12.3 J12.4

4. ®OHJ OHEHOYHbIX CPEACTB

Crpykrypa U cofepxkanue (HOHAa OLEHOYHBIX CPEJICTB A1 IPOBEAEHHS TEKYLIEH U IPOMEKYTOUHON aTTeCTalUU NIPEACTABIEHbL B
IMpunoxennu 1 x paboyeit mporpamMMe TUCHUIIIHHEL.




5. YYHEBHO-METOJMYECKOE U THOOPMAINIMOHHOE OBECIIEYEHUE JUCHUIIINHBI

5.1. OcHoBHasi IMTepaTypa

ABTODBI, COCTaBUTEIHN

3arnaBue

W3nmarenscTBO, TO

Konnu-Bo

Bapcersin A.,
Kynpusino M.,
Cremanenko B., Xonox
H.

Texunonorun ananuza gaHHeIX: Data Mining, Text
Mining, Visual Mining, OLAP. 2 u3z.

Cankr-IlerepOypr: BXB-
[etepOypr, 2008

https://ibooks.ru/reading.
php?
short=1&productid=3351
56 HeorpaHMYECHHBII
JOCTYTI JUIst
3apCruCTpUpPOBaAHHBIX
10JIH30BATENICH

J11.2

Annep, 1O. I1., YepHsIx,
E. A.

CraTHCTHYECKOE YIPABJICHHE MTPOLECCAMHU.
«bonpimue nanHBIe»: yyeOHOE mocodue

Mocksa: U3mparensckuii [Jom
MUCuC, 2016

http://www.iprbookshop.r
u/64199.html
HEOTpaHUYEHHBIHN JOCTYI
JUISL 3apErUCTPUPOBAHHBIX
MOJIb30BaTelIeh

JI1.3

Kpyruxos B.H.,
Memeukun B.B.

AHan3 JaHHBIX

Kemeposo: KI'Y, 2014

http://biblioclub.ru/index.
php?
page=book_red&id=2784
26&sr=1
HeOFpaHI/I'-IeHHLli/'I JO0CTYII
JUIA 3apErUCTPUPOBAHHBIX
MOJIh30BaTENEH

5.2. lonosHuTeIbHAS JIMUTEPaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue

HSZ[aTeJ'ILCTBO, ron

Komnu-Bo

J12.1

Kykosckwuit O. Y.

WHpopMaImoOHHbIe TEXHOJIOTHH 1 aHAIIN3 JaHHBIX:
yueGHOe ocobue

Tomck: Db Konrenr, 2014

https://biblioclub.ru/inde
x.php?
page=book&id=480500
HeOFpaHI/I'-IeHHHﬁ JO0CTYII
JUUI 3apErUCTPUPOBAHHEIX
MOJIh30BaTENEH

J12.2

ITanemos, C. B.

WHTenmneKkTyansHbIi aHaJIN3 JaHHbBIX: ydeOHOoe
noco6ue

Camapa: IToBomkckuit
rOCyIapCTBEHHBIN
YHUBEPCUTET
TEJIEKOMMYHUKAIAH 1
unpopmatuku, 2017

http://www.iprbookshop.r
u/75376.html
HEOTpaHUYEHHBIN JOCTyT
JUIA 3apErUCTPUPOBAHHBIX
MOJTH30BATENEH

JI2.3

Awnamn3 nannbix. Yacts 2. UHCTpy™MenTs! Data
Mining: YueGuoe nocoGue

MockBa: MOCKOBCKHI
FOpOJCKOH Me1arorundecKuit
yHuBepcuret, 2012

http://www.iprbookshop.r
u/26445.html
HEOTpaHUYEHHBIN JOCTYTI
JUIA 3apErUCTPUPOBAHHBIX
MOJTH30BATENEH

J12.4

Emenbsinos A. A.

IMpuxnagHas vHGOPMATHKA: KYPHAI

Mocksa: Cuneprus [IPECC,
2010

https://biblioclub.ru/inde
x.php?
page=book&id=120321
HEOTpaHUYEHHBIN JOCTyT
JUIA 3apErUCTPUPOBAHHBIX
oJib30BaTenei

5.3 IIpodeccuonanbubie 6a3bl JaHHBIX U HHGOPMALMOHHDbIE CIIPABOYHbIE CHCTEMbI

HanwnonanbHas snextponnas 6ubnunorexka (HOB) - https://rusneb.ru/

Koncynpranr+

lNapanr

5.4. IlepeyeHb MPOrpaMMHOIo oGecneyeHust

Yandex Data Lens

ClickHouse




5.5. YueOHo-MeTOANYECKHE MaTepuaJibl 1JIsl CTYACHTOB C OrPAHUYECHHBIMH BO3MOKHOCTAMHU 3/10POBbSA

Ilpr HEOOXOAUMOCTH MO 3asBICHHIO OOYYArOMIErOCs C OrPAHMYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbsI y4EOHO-METOAMYECKHE MaTepHalIbl
MPEIOCTABISIIOTCS B popMax, alanTHPOBAHHBIX K OTPaHUYCHUSM 30POBbS M BOCIIPHUATHS HHPOPMAIWK. J[JIs TUI ¢ HAPYIICHUSIMH 3PCHHUS: B
¢dopme aynuodaiina; B meyarHoi Gopme yBenrueHHbIM mpudToM. JIJis UL ¢ HAPYIICHUSMH CiiyXa: B (popMe DIIEKTPOHHOTO IOKYMEHTA; B
neyatHoO# (opme. st U ¢ HAPYIICHUSIMA OTIOPHO-/IBUTATENBHOTO amnmnapara: B popme 3JeKTPOHHOTO JOKYMEHTA; B IIEYaTHOH hopme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOY JIST)

ITomemnenus st Bcex BUAOB padOT, IPEIyCMOTPEHHBIX YUeOHBIM [UIAHOM, YKOMIUIEKTOBAHBI HEOOXOANMOH CHEeHaIn3upOBaHHOMN yIeOHOM
MeOebl0 U TEXHUYECKUMU CPEICTBAMU O0Y4YEHUS:

- CTOJIBI, CTYJIbS;

- IEPCOHANIbHBII KOMIIbIOTED / HOYTOYK (IIEpEHOCHOIT);

- IPOEKTOP, 3KPaH / UHTEPaKTHBHAS 10CKA.

[pakTHyeckue 3aHATH IPOBOIATCS B KOMIBIOTEPHBIX KilaccaX, paboune MecTa B KOTOPBIX 000pyI0BaHbl HEOOXOANMBIMH JTUIIEH3NOHHBIMU
1/WiM cBOOOIHO PaCIPOCTPaHAEMbIMH ITPOTPAMMHBIMH CPEJICTBAMH U BBIXOZIOM B VIHTEpHET.

7. METOAUYECKHUE YKA3ZAHUA 1)1 OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHHUIIVIMHBI (MOY JIS)

Meroaudeckue ykazaHHs 110 OCBOSHHIO TUCIHUILIMHEI IpescTaBiieHsl B [Ipruioskenny 2 k padodeil mporpaMMe JUCIUIUIAHEL.




®OH/J ONEHOYHbLIX CPEIACTB

IIpunoxenue 1

1. Onucanune nmokasarteiieii U KpUTepHeB OLEHUBAHUS KOMIETEHIMI HA Pa3jJMYHBIX 3Tamax HUX

(hopMupoBaHUsl, ONIUCAHHE IIKAJ OLlEHUBAHUSA

1.1. [Tokazarenu 1 KpUTEPUU OLICHUBAHUS KOMITETCHIIUN:

3VH, cocrasisromnie
KOMIIETEHIUIO

IToxa3aTenn oIicHUBAHUS

Kpurepun
OLICHUBAHMS

Cpenctsa
OIICHUBAHMS

IIK-4. CriocoOeH pyKOBOIUTh

IMPOCKTaMM 1O CO3JaHUI0 KOMIUJICKCHBIX CUCTEM Ha OCHOBE aHAJITUTUKU OOJIBIINX JaHHBbIX B PA3JIMYHBIX
OTpacjiAX CO CTOPOHBI 3aKa34yuKa

3. OCHOBBI aHATUTHKHU
OOJIBIIUX JAHHBIX

3HACT METOAOJOTHIO M  MPUHIHUIIBI
PYKOBOJICTBA IIPOEKTaMH 10 CO3JJaHHIO,

MOJHOTAa W COACPKATCIBHOCTH
OTBCTa

T3 — TecToBbIE 3a7aHUsI
(1-12), 3 — Bompocsl K

MOJJIEPIKKE u HCIIOJIb30BAHUIO | YMEHHE MPUBOJIUTH IPUMEPHI 3agety (1-19)
KOMIUIEKCHBIX ~CHUCTEM Ha OCHOBE
AQHAJTUTHKH OOJBIINX TAaHHBIX
V. co3naBaTh KOMIUIEKCHBIE | pelllaeT 3aJadd Mo PYKOBOJACTBY | MOJIHOTa W cojepxkatenbHocTh | [I3  —  mpakTtudeckue
CHUCTEMBI Ha OCHOBE | KOJUIEKTUBHOM IIPOEKTHOHM | OTBETA samanus (1-2)
AHATUTHKH OONBIINX | AEATEIEHOCTHIO TUTS CO3/1aHMs, | YMEHHE IPUBOJUTH IPUMEPHI
JTAaHHBIX IO PIKKH u HCTIOJB30BAHUS | YMEHUE CaMOCTOSITEITFHO
KOMIUICKCHBIX ~CHCTEM Ha OCHOBE | HAXOJAWUTh pemreHue
AQHATUTHKH OOJNBIINX TAHHBIX MTOCTaBJICHHBIX 33724
B. HaBBIKAaMH pPYKOBOJACTBA | BBIABISCT obmactu JIEIOBOM | TIONTHOTa M cojepxarenbHocTh | [13  —  mpakTmueckue

MPOEKTAMH TI0 MOCTPOCHHIO
KOMIIJICKCHBIX CHUCTCM Ha
OCHOBE aHAJUTHUKU OOJIBIIUX
JAaHHBIX B paSHI/I‘-IHLIX

chepax

ACATCIIBHOCTHU, KOTOPBIC NOTCHIHUAJIBHO
MOTYT MOJYYHUTH OTAa4y OT aHAJIUTUKU

OTBETA

YMEHUE IPUBOAUTH IPUMEPBI
yMEHUE CaMOCTOATEIILHO
HaXOOUTh peuieHue
IIOCTABJICHHBIX 3aJa4

saganus (1-2)

I1K-6: CnocobeH ympaBisiTh

STalnaMH >KM3HEHHOT'O [HUKJIA METOJOJIOTHYECKOW M TEXHOJIOTMYECKONH WH(PPACTPYKTYphl aHAH3a
OOJIBIINX TAHHBIX B OpraHU3aIMU

3. TEXHOJIOTHH, METOJbl M | 3HAET  TEXHOJOTWH, METOIbl M | MOJHOTAa W COJEpKaTenbHOCTh | T3 — TecToBble 3ajaHus
HUHCTPYMEHTAIIbHEIC HMHCTPYMEHTAJIbHbIC cpencrsa | OTBeTa (1-12), 3 — BompocH K
cpencTea 00paboTku | 00pabOTKM OONBIINX JaHHBIX YMEHHE IPUBOJUTH PUMEPHI 3auery (10-18)
0ONBIINX TAaHHBIX
V. HCIOJB30BaTh METOIBI U | MOJB3YETCS METOJaMH U | IOJHOTa W cojepxaresibHocTh | [I3  —  mpakTHyeckue
MHCTPYMEHTBI ~ TOJNYYEHUS, | HHCTPYMEHTaMH HOJIy4eHHsI, | OTBETa 3amanus (3)
XpaHeHWUs, nepelayn, | XpaHeHus,  Iepenadd, OOpabOTKH | yMEHHE NPHUBOIUTH IPUMEPHI
00paboTkH OosbIINX | OOJBIIMX JaHHBIX yMeHHe CaMOCTOSITEIHHO
JIAaHHBIX HaXOJIUTh peueHne

MOCTABJICHHBIX 3aJ1a4
B. (OpMaNn30BaHHOTO | HPOEKTHPYET apXUTEKTypy | MOJHOTAa W cojepxkarenbHocTh | [13  —  mpaktuueckue
OTIMCAHUS QITOPUTMOB | MH(OPMALMOHHBIX CHCTEM Ha OCHOBE | OTBETa 3amanus (3)
pelieHusl  3a/1a4  aHau3a | HEpeJSILMOHHBIX  0a3  JaHHBIX U | YMEHHE HPUBOAUTH MPUMEPHI
JIAaHHBIX pacrpeieneHHbIX CUCTEM XpaHEeHHs yMeHHe CaMOCTOSITEIIHHO

HaXOJIUTh peueHne

IIOCTaBJICHHBIX 3aJ1a4

1.2 IIIxanbl OIleHUBAHUSA:
Texymui KOHTPOJb YCIEBAEMOCTH M INPOMEXYTOYHAs aTTECTalus OCYIIECTBISETCA B paMKax
HAKOMUTEJIbHOW OaJuIbHO-peUTHHTOBOM crcTeMbl B 100-6aibHOM mIKane.
50-100 6amnoB (3a4er);
0-49 6amnoB (He3auer).

2. TunoBble KOHTPOJIbHBIC 33JaHMsl WJIH MHbIe MaTepHa/ibl, HCOOXOAMMbIE /sl OLCHKH 3HAHMIM,
YMEHHi, HABBIKOB H (WJIM) ONBbITA AeTEJbHOCTH, XaPAKTEPU3YOLIMX 3TAlbl ()OPMHUPOBAHMS KOMIIETEHLM I
B Npouecce 0CBOCHHUs 00pa30BaTeIbHOI NPOrPaMMbl

AN S

Bonpocsl k 3auery

ITonsaTre boapmmx JaHHBIX.
OcoGenHoctu cOopa, XpaHeHus, 00padOTKHU U aHaIK3a OOIBIINX MACCUBOB JAHHBIX.
HcTounnku OOJBIMX JTaHHBIX.
Hcnonb3oBaHue OOIBIINMX TaHHBIX B HayKe, OM3HECE, TOCYIaPCTBEHHOM YIIPaBICHUH.




5. Hcnonp3oBanue ¢ppeiiMBOpKa B paclpeieIeHHOM cpee.

6. Peamuzamum ¢peiimBopKa.

7. SI3bIKM TOMCKOBBIX 3aIIPOCOB.

8. VYmpaBieHue KaueCTBOM JaHHBIX.

9. BapuaHThI TOCTPOCHHS paclpeaesieHHbIX 0a3 NaHHbBIX, peruuKanus, pparMmeHTanus. CoriacoBaHHOCTb.
10. CAP-teopema.

11. Knaccet NoSQL 6a3 1aHHBIX.

12. TTpumepsr CYBJI NoSQL.

13. CemeiicTBa cTONOIOB.

14. I'padoBbie CYB/I. Neo4dj

15. IlonsiTue arperara.

16. CoBpemeHnHbIe ToKyMeHTO-opueHTHpoBaHHbIe CYB/I.

17. 3anpocs! k CYB/L.

18. Mcnonb3oBanue ¢ppeiiMBOpKa B TOKyMeHTO-oprueHTHpoBaHHBIX CYB/I.

3auemnoe 3adanue @KaKHaAem 06a 60npoca — OOUH MEOPEMUUECKUN 60NPOC U OOHO
NPAKMUKO-0PUEHMUPOSAHHOE 3A0AHUE U3 YUCIA NPUGECOEHHBIX HUMCE NPAKMUYECKUX 3A0AHUL.

Kpumepuu oyenusanus:

- 50-100 ©OamnoB («3auer») — H3IOKEHHBIA MaTepuan (PaKTUYECKH BEpEH, HalW4Yhe TITyOOKUX
MCUEPIIBIBAIOIINX 3HAHUN B 00BbEMe MPOACHHON MTPOrpaMMBbl IUCIUIUIMHBI B COOTBETCTBUU C ITOCTABJICHHBIMH
nporpamMMoil Kypca LeNsMH W 3ajadaMu OOy4deHHs; NpaBUIbHBIC, YBEPEHHBIC JCHCTBUS 1O MPUMEHEHHIO
MOJTyYCHHBIX 3HAHWHM Ha MPAKTHKE, TPAMOTHOE W JIOTUYECKH CTPOMHOE M3IIOKEHHE MaTepuaina IMpH OTBETE,
YCBOGHHE OCHOBHOM M 3HAKOMCTBO C JIONOJTHUTEIBHOH JTUTEPATYpOii; HATMYUE TBEPABIX U JTOCTATOYHO MOJTHBIX
3HaHUH B 00BbEME MPOIIEHHON MPOTPaMMbI TUCIHMILIMHBI B COOTBETCTBUH C LEISIMH OOYYEHUS, TPAaBUIIbHBIC
AEUCTBHS MO MPUMEHCHUIO 3HAHWH Ha TPAKTHKE, YETKOE HM3JIOKCHHE MaTepHaja, JOITYCKAalOTCS OTAENbHBIC
JOTHYECKUE W  CTHIMCTUYECKHE TIOTPEIIHOCTH, OOYYaloUMiiCs yCBOWJI OCHOBHYIO  JIUTEpaTypy,
PEKOMEH/IOBAaHHYIO B pa0odvell mporpamMme IUCHUIUIMHBI; HAJMYUE TBEPIBIX 3HAHUN B 00BbEME MPOWICHHOTO
Kypca B COOTBETCTBHHM C LEISIMH OOYYCHHS, H3JIO)KEHHE OTBETOB C OTICIBbHBIMUA OMIMOKAaMH, YBEPEHHO
UCIIPAaBICHHBIMH TIOCJIE JIOTIOJIHUTEIBHBIX BOIPOCOB; MPABUJIBHBIC B LIEJIOM JCUCTBHS 110 IPUMEHEHUIO 3HAHUN
Ha MPaKTHKE;

- 0-49 GamoB («HE3a4yeT») — OTBEThI HE CBSI3aHBI C BOIPOCAMM, HaJIM4YHe TPyObIX OLIMOOK B OTBETE,
HETMOHUMAaHWe CYIIHOCTH M3JIaraéMoro BOIPOca, HEYMEHHE MPUMEHSTh 3HAHUs Ha MPAKTHKE, HEYBEPEHHOCTh U
HETOYHOCTb OTBETOB Ha JIOTMOJHUTENIbHBIE M HABOISLINE BOIPOCHI.

TecroBble 3a1aHusA
1. Ha ocHOBe Kakoro si3bIka ObLT CO37aH SI3bIK MporpaMmMHupoBaHus R?

a. C

b. S

c. Java
d. Python

2. BeiGepuTe BepHbIi OTBET
a. OosplMe TaHHBIE — 3TO 00paboTka uinu xpanenue 6oiaee 1 TO unpopmarun
b. mpoGiema OONMBIINX JaHHBIX — 3TO TaKas MPOOJIEeMa, KOT/a MPY CYIIECTBYIOIIUX TEXHOJIOTHIX XPaHECHHSI
1 00pabOTKH CYIIHOCTHAsE 00pabOTKa JAaHHBIX 3aTPyTHEHA UM HEBO3MOXKHA
C. Oojblue TaHHBIE — 3TO orpoMHasi PR-akuus KpynmHbIX BEHIOPOB U HE O0jiee TOro
d. OousblMe TaHHBIC — 3TO SBJICHHUE, KOT/Ia IU(POBBIC JaHHBIC HAM0O0JIeEe MOIHO MPEICTABISIOT U3yIaeMblit
00BEKT
3. Yero He MOT'yT cTaHAapTHBIE persiuonHbie 0a3bl (MySQL, Oracle, MS SQL)?
a. XpaHUTb JaHHbIE C U3MEHSIOLIEHCS CTPYKTYpOi
b. XpaHUTH AaHHBIC HA HECKOJBKHUX (PU3NUIECKUX CepBepax
C. XpaHUTbH OoJbIINE 00BEMBI (TepabaiThI+)
d. oOpabaThIiBaTh 3aIPOCKI OOJIBIIIOTO KOJIMYECTBA KINEHTOB (MUJUTHOHBI)
4. J1ng 4yero aHaTUTHKY Heobxoauma "mecoununa?
a. IS BBICOKOIPOW3BOJUTEIHHON AHAIMTHKU 3a CUET HCIOJIB30BaHUS OMEpaTHMBHOM mamsatd u inDB
onepauun
b. st XpaHeHusI BceX MONYYSHHBIX OT 3aKa34MKa JaHHBIX



C. Ul OCTPOCHHS OTYETOB O PE3yNbTaTax aHaIh3a

d. A CHYDKEHHMS 3aTpart, CBSI3aHHBIX C PEIIMKAIIUCH TaHHBIX
5. Ha3zoBure mpemmyIecTBa si3blka IMporpaMMmupoBanusi R, xak mHCTpyMmMeHTa data mining, mepen ApyrUMH
S3BIKAMH

a. ObIcTponelicTBUE

b. ©osbinoe Koi-Bo OMOIHOTEK aropuTMOB MA/J] M CTATUCTUYECKUX TAKETOB

C. ynoOHas paboTa C TaHHBIMH

d. pabota ¢ GOIBIIMMHU JaHHBIMU

6. BoibepuTe HEBepHOE BbICKa3bIBaHUE:!

a. Oousbliue OOBEMBI JAHHBIX MNPUBOAAT K CIAaOOW HMX CTPYKTypHU3alluu, MO3TOMY IMOSBISETCS TaKoe
pa3zHooOpa3ue NaHHBIX

b. yBenMYMBIIASACS MPOM3BOJUTEILHOCTh TEICKOMMYHHKAIIMOHHBIX KaHAJIOB MpHUBEIa K PocTy 00bEMOB
nepenaBaeMoit nHGopmanuu

C. YyJAeILIeBJICHUE CUCTEM XpaHEHUS Ha eUHUILY HHGOPMAIUHU MPUBEJIO K POCTY PhIHKA OOJIBIIUX JaHHBIX

7.Bp10epuTe TEXHOIOTUY aHANIM3a OOJBIITNX JAHHBIX:

a. buoHnueckuii ananus

Kpayacopcunr

MammnHoe o0y4eHne U HeHPOHHBIE CETH

Pa3paboTka MaTeMaTH4YECKUX aIrOPUTMOB
Data Mining

[IpoekTupoBaHye aHATUTUYECKUX CUCTEM
8. MamnHHoe oOyueHue —

a. cneunanmnpOBaHHLm HporpaMMHLIﬁ pemeHne (Miau HaObOp pelIeHui ), KOTOPBIK BKIIIOYAET B ce0s BCe
WHCTPYMEHTBI JJIsl U3BIICUCHUS 3aKOHOMEPHOCTEH U3 CBHIPBIX TAaHHBIX

b. asra rpynmupoBka oObekToB (HaOmronenuii, coObITHII) Ha OCHOBE JAHHBIX, OMMCBHIBAIOIIMX CBOWCTBA
00BEKTOB

C. Ha0Op MAaHHBIX, KaX/das 3alich KOTOPOTO MpPEACTABISET COOOW Y4YeOHBIM TpuUMep, COAepIKallero
3aJIaHHBIM BXOJIHOM BIMSHUE, UTO U OTBEUAET €My IIPABIIIbHBIN BHIXOJHOU PE3ysbTarT.

d. mozapasmeneHue WCKYCCTBEHHOTO HWHTEIUICKTa M3YYalOIIMH METO/Abl MOCTPOCHUSI AITOPUTMOB,
CHOCOOHBIX 00y4aThCs HA JAHHBIX

9. OGyuaromiasi BRIOOpKa — ...

a. 9Ta IpynIHpoBKa OOBEKTOB (HaOMIONEHHUH, cOOBITHII) HA OCHOBE JaHHBIX, ONHUCHIBAIOLIMX CBOWCTBA
00BEKTOB

b. HaOop maHHBIX, Kaaas 3alUCh KOTOPOTO MPEACTABISCT COOOW yd4eOHBIH MpUMep, COJepIKalero
3a/IaHHBIM BXO/IHOM BIIMSIHHUE, U COOTBETCTBYIOIIMI €My ITPaBUJIbHBIN BBIXOAHOW pe3ynnbTaT

C. BBIBJIEHHE B CBHIPHIX JaHHBIX paHEe HEU3BECTHBIX, HETPUBUAIBHBIX, MPAKTHUECKH IOJIE3HBIX U
JIOCTYITHBIX WHTEPHpETaluy 3HAHWN, HEOOXOAWMBIX Ul TPUHATHA PEHICHWH B Pa3UYHBIX chepax
YeJI0BEYECKON JESTEIbHOCTH

10. Big Data nnu Gosnplime 1aHHble — 3TO ...

a. CTPYKTYpMpPOBAaHHBIE MAaCCHBBI JaHHbIX Ooiyboro ooOwsema. Mx oOpabaTbiBaloT NpU [OMOIIU
CHeHabHbIX aBTOMAaTU3WPOBAHHBIX MHCTPYMEHTOB, YTOOBI MCHOJIb30BaTh ISl CTATUCTHUKH, aHAIU3a,
MIPOTHO30B U NPUHATHS PELICHUH.

b. HecTpyKTypupOBaHHBIC MAaCCHUBBI JaHHBIX O0O0JbIIOT0 00BeMa. MX 00pabaTHIBAIOT TpPHU MOMOIIX
CMELUANbHBIX aBTOMATU3UPOBAHHBIX MHCTPYMEHTOB, YTOOBI MCIIOJIB30BaTh Ul CTaTHCTUKH, aHAIIN3a,
MIPOTHO30B U IPUHSATHS PEIICHUN.

C. 3TO KpPYIHBIE MAaCCUBBI Pa3HOOOPa3HOM MH(OPMALUK M CTEK CIEUUATBHBIX TEXHOJIOTUH JUIs paboThl ¢

HEN.

Bce npuBeeHHbIe OIIpeIeIeHUs] BEPHBI.
epe3 Kakue TPU V 4acTo AAI0T OIpe/iejeHre OOIbIINX JaHHbBIX?

volume (mep. ¢ aHri1. 006BEM)

visibility (miep. ¢ aHT. BUIUMOCTH)

vacant (Tep. ¢ aHTJI. CBOOO/IHBIIN)

velocity (mep. ¢ aHT1. CKOPOCTh)

variety (mep. ¢ aHrJ1. MHOroo0Opasue)
12.YkaxuTe, 9YTO U3 HUKENEPEUUCICHHOIO SBJseTCs MmIaThopMoil A XpaHEHHs U 00pabOTKU OOJIBIINX
JAHHBIX:

a. NoSQL

NN ¥

11.

coooTw® oo



b. MapReduce
Datawrapper
d. HPCC Systems

o

Kpumepuu oyenusanus:

N3 umeromerocst 6aHka TecToB (POPMUPYETCs TECTOBOE 3a/aHue, cojeprxaiiee 10 TeCTOBBIX BOIPOCOB
111 OJJHOTO O0y4atomierocs. Kaxpii TeCTOBBIN BOIIPOC CONEPKUT 3-4 BapHaHTa OTBETOB, OJMH MJIM HECKOJIBKO
U3 KOTOPBIX — BEPHBIE.

[TpaBUIBHBII OTBET HA OAMH TECTOBBIN Bompoc — 1 6asi, HenmpaBuiIbHBIN — 0 6aJIIOB.

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

[MpakTnyeckune 3a1aHusA

[Ipaktuueckoe 3ananue Nel

Hacrpoiika o6mauHo# cpenbl U pabodeit obaacTu MamuHHOTO 00ydeHus. Co3manue pabodeid obiactu
MamuHHOTO o0y4yeHus. OTmpaBKa CyIIECTBYIOIIUX MaHHbIX. Co3laHue HOBOTrO 3KcrmepuMmeHnTta. O0ydeHue u
ananu3 mozeneil. Co3ath HIKCIEPUMEHT U 00YYUTh MOJIEINb Ha puMepe Habopa naHHbIX. Co3/1aHue KIacTepoB.
bubnmoreka mamuHHOro 00yueHus. IIporpamMuas mnatdopma A HanMCAaHUsS 3aJaHUM, 00padaThIBAIOIINX
Oonpinre oOBEMBbI JAHHBIX. BXonHble HaHHBbIE pa30MBalOTCA HA HE3aBUCUMbBbIC OJIOKH, KOTOpBIE 3aTeM
00pabaTbIBarOTCA MapajuIeIbHO Ha y3J1ax Kiacrepa.

[IpakTuueckoe 3aganue No2

I'padoBass CYB/. Ucnons3ys rpadosyro CYB/I, paspaborats 0a3y NaHHBIX MOJICIBHON COIMAIBHON
CeTH. Y3el COLMaNbHOM ceTH umMeeT cieayromue arpudyTtsl: @O, moin, Bo3pacT, ropojl, CIUCOK TPYIIl IO
uHTepecaM. CeMaHTHKa CBSI3M MEXIY Yy3JIaMH — JAPYKECKHE OTHOUICHHS COOTBETCTBYIOIIMX IEPCOH («A
aBisgercs 1pyroM by). Paspaborars u mpoTecTupoBaTh 3ampockl Ha BEIOOPKY TAHHBIX U3 CO3AaHHON rpadoBoit
6a3bl JaHHbBIX. Pa3paboTaTh U MPOTECTHPOBATH 3aIIPOCH HA OOHOBIIEHHE CBOMCTB Y3JIOB Ipada U BBIOIHUTH C UX
MTOMOIIBIO BU3YaIU3AIHIO Tpada.

[TpakTrueckoe 3aganue Ne3

HoxymenT-opuentupoBanHas CYB/l. Pa3paborate 0a3y naHHBIX, MpeJHA3HAUYCHHYIO AN XpaHEHUS
noroB BeO-cepBepa. Jlor Brimowaer B ceOs  ciemyromme mons: aapec pecypca (URL), IP-agpec
MOJIb30BATEIHCKOTO KOMITBIOTEpA, OTMETKAa BPEMEHM Hadaja MpPOCMOTpa pecypca, MIUTEIbHOCTh MPOCMOTpPA
pecypca. Pazpabotars 1 mpoTeCTHPOBATH 3aIPOCHI HA BEIOOPKY JaHHBIX U3 CO3IaHHBIX KOJUTeKIui. Pazpaborars
U MIPOTECTHPOBATh GYHKIMHU (peiiMBOpKa JIJIsl aHAJIN3a MTOCEIIaeMOCTH pecypcoB web-cepBepa.

Kpumepuu oyenusanus (011 kaxcoozo 3a0anus):

25-30 0. — 3aj1aHUE BBITOJIHEHO BEPHO;

17-24 6.— npu BBINOJIHEHUH 3aJlaHUsI OBUIM JOMYIIIEHbl HETOYHOCTH, HE BIUSIOIINE Ha Pe3yibTaT;

9-16 6. — mpu BBHINIOJTHEHNH 331aHUS OBLTH TOMYIEHBI OITHOKH;

1-8 6. — mpu BBINOJIHEHUHU 3a]aHNs ObUIN JOMYIIEHBI CYIIECTBEHHbIE OLIMOKH.

Maxcumanvroe Koiuvecmeo 6annos 3a éce npakmuueckue 3aoanus — 90 (3 3adanus no 30 6annos).

3. MeTronnueckue MaTepraJbl, ONpeAesiionye Mpouelypbl OeHNBaHUA 3HAHN, YMEHHH, HABBIKOB
U (MJ1M) ONbITA 1eATeJbHOCTH, XapaKTEePU3YIOIIMX 3TaNbI (POPMHUPOBAHUS KOMIIETEHIHI

[Tpoueaypsl OLIEHHBAHUS BKJIIOYAIOT B ¢€0s TEKYILIUI KOHTPOJIb M IPOMEXKYTOUHYIO aTTECTAIIHIO.

Tekymuii KOHTPOJIb YCIEBAEMOCTH IIPOBOJUTCA C HCIOJB30BAHUEM OLICHOYHBIX CpPEICTB,
MPEACTABJICHHBIX B II. 2 JAHHOTO IPUJIOKEHHUs. Pe3ynapTaThl TEKyHIEro KOHTPOJSA JOBOJATCSA 1O CBEACHUS
CTYJIEHTOB 10 IPOMEXKYTOYHOU aTTECTALIUH.

IIpomexyTouHast aTTecTalMs IPOBOIUTCS B popMe 3adeTa.

3aueT MPOBOAMUTCS IO PACHUCAHMIO ITPOMEXYTOYHOHM arrecTanuu. KoandecTBo BONPOCOB B 3a4ETHOM
3ajaHuu — 2 (OAMH TEOPETUYECKUMH BOMPOC M OAHO IMPAKTUKO-OPUEHTHpPOBaHHOE 3aaaHue). OObsBiIeHUE
pe3yiabTaTOB MPOU3BOAUTCS B JCHb 3adeTa. Pe3ynbTaThl aTTECTAllMU 3aHOCATCS B 3a4ETHYIO BEIOMOCTb U
3aYeTHYI0 KHUKKY cTyneHTa. CTyleHThl, He MpOoUIeIlIie NPOMEXKYTOUHYIO aTTeCTalUIO 10 TpaduKy CECCHH,
JOJKHBI JINKBUAUPOBAThH 3a/10JKEHHOCTD B YCTAHOBJIIEHHOM TOPSIAKE.



IIpunoxenue 2

METOINYECKHUE YKA3AHUA 11O OCBOEHHMIO JUCIHIUITJIMHBI

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.



