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KA®EAPA HNHpopMaLHOHHBIX CHCTEM M NPHUKJIAAHONH HHPOPMATHKH

Pacnpenenenne YacoB JUCHUILIMHBI MO0 Kypcam

Kypc 2
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TIpakTuyeckue 8 8 8 8
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Yacel Ha KOHTPOJIb 4 4 4 4
HUtoro 180 (180 [180 |180
OCHOBAHMUME

Y4eOHBIi T1aH yTBEPKIeH YIEHBIM coBeToM By3a oT 28.03.2023 mpoTtoxon Ne 9.

[Iporpammy coctaBui(1): K.3.H., TOLEHT, Apyuuau H.A.
3aB. kadenpoii: a.3.H., goreHt l{epbakos C.M.

MeTou4eckiM COBETOM HaIlpaBJIeHUs: M.3.H., AomeHT, [l{epbakoB C.M.



1. HEJIX OCBOEHUSA JUCIHUTIINHBI

1.1|popmMupoBanue y 00ydaromuxcs ClioCOOHOCTH OCYIIECTBIIATh 00pabOTKy OOJIBIINX 00BEMOB JAHHBIX IS PEIICHHS
npodeccnoHanbHbIX 33124, 3)(HEKTUBHO MPUMEHATh METO/IbI, TEXHOJIOTUH U HHCTPYMEHTAIBHBIC CPE/ICTBA aHATN3a OOJBIINX
JaHHBIX B IPO(ECCHOHATIBHOM ACATEIBHOCTH.

2. TPEBOBAHUSA K PE3YJbTATAM OCBOEHUS JTUCITUIIJINHBI

K-4:Cnoco0eH pyKOBOAUTH NPOEKTAMM MO CO3JAHHI0 KOMIIEKCHBIX CHCTEM HA OCHOBE AHAJIMTHKH 00JIbIINX JAHHBIX B Pa3JIHYHBIX
0Tpac/AX €O CTOPOHBI 3aKa3YHKA

MK-6:CnocodeH ynpaBJsiTh ITANAMH KH3HEHHOTO0 UKJIA METOI0JOTHYECKON W TEXHOJIOrM4ecKoii HHPPACTPYKTYPhI aHAIH3A
00JILIINX JAHHBIX B OPraHU3aLUH

B pe3yabTaTe 0cBOCHMS AMCHMILJIMHBI 00YYAKOUINIiCH TOJIKEH:

3HaTh:

OCHOBBI aHATUTHKH OOJIBIINX JTAHHBIX (COOTHECEHO ¢ mHaHKaTopom ITK-4.1)
9TaIbl JXU3HEHHOTO IUKJIa METOIOIOTUIECKON U TEXHOIOTHYECKO HHDPACTPYKTYPHI (COOTHECEHO ¢ uHANKaTopoM ITK-6.1)

YMmeTn:

€03/1aBaTh KOMIUIEKCHBIE CHCTEMbI Ha OCHOBE aHAMUTUKH OOJIBINNX TAHHBIX (COOTHECEHO ¢ HHAUKaTopoM I1K-4.2)
YIIPaBJISATH MMOAYUEHUEM, XPaHEHHEM, ITepeiaueii, 00paboTKOM OONBIINX TaHHBIX (COOTHECEHO ¢ HHANKaTopoM I1K-6.2)

Baagerb:

HaBBIKAMH PYKOBOJICTBA MIPOEKTAMH IT0 IIOCTPOCHHUIO KOMIUICKCHBIX CHCTEM HA OCHOBE aHAJIUTHKH OOJBIINX JaHHBIX B Pa3IHYHBIX chepax
(cooTHeceHo ¢ unaMKaTOpoM I1K-4.3)
HaBBIKAMH YIIPABIICHHS KA4€CTBOM OOJBIINX JAaHHBIX (COOTHECEHO ¢ mHanKaTtopom [1K-6.3)

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHbI

Kox HanmeHoBaHue pa3/e10B H TeM /BH] 3aHATHSA/ Cemectp / | Hacos Komneren- JlutepaTtypa
3AHATUSA Kvnc U

Paznen 1. OcHOBBI MOCTPOEHHS M UCTIOJIb30BAHUS CUCTEM
00JIBIINX JAHHBIX

1.1 Tema 1. «OCHOBBI CUCTEM OOJIBIIUX JAHHBIX). 2 2 T1K-4 I1K-6 JI1.1 J11.2 J11.3J12.1
IMoustue 6onpmux naHHbIX. Oco6EHHOCTH cOOpa, XpaHEHUs, JI2.2J12.3 J12.4
00paboTKy 1 aHaIN3a OOJIBIINX MaCCHBOB IAHHBIX.
VcTouHnKH GONBIINX JaHHBIX. Ba30Bble XapaKTEPUCTUKH U
METPHKH KayecTBa OONBIINX NaHHBIX. VI3MepeHue U oleHKa
Ka4yecTBa OOJIBLIMX TaHHBIX. METOIbl M TEXHOJIOTUI
yIIpaBJIeHHs KaueCTBOM OOJBIIMX AaHHBIX. MeTOAbI OLEHKH
PHUCKOB UCIIOJIb30BaHUs OOJBIINX AaHHBIX. HXKEeHep 1o
KavecTBY JaHHBIX, farta cTroap. Data Steward.
Hcnonb3oBaHue OONBIINX JaHHBIX B HayKe, Ou3Hece,
rOCyJIapCTBEHHOM ympaBieHuH. /JIek/

1.2 Tema 2. «Metobl pabOTHI C pacipeeICHHBIMU 2 4 TIK-4 T1K-6 JIL.1J11.2 J11.3J12.1
nH(OPMALMOHHBIMH CHCTEMaMH. Y TIpaBJeHUE KaueCTBOM JI2.2J12.3 J12.4
JaHHBIX).

Hcnonb3oBaHue GppeiiMBOpKa B paclpeielICHHON cpejie.
Peamzanum dpeiimBopka. CocTaB 1 BO3MOXKHOCTH
IpOorpaMMHOI'0 KOMIIJICKCA. SI3BIKY TOMCKOBBIX 3alpocCoB.
VYnpaBieHue KauecTBOM JJaHHBIX. BEIMOTHEeHHe 3a1aHnii ¢
ucnonb3oBanueM Yandex Data Lens, ClickHouse. /IIp/

1.3 Tema 1. «OCHOBBI CHCTEM OOJIBIINX JTAHHBIX). 2 28 TIK-4 TIK-6 JI1.1 J11.2 J11.3J12.1
IMonstue 6onpmux naHHbIX. OcoOEHHOCTH cOOpa, XpaHEeHUs, JI2.2J12.3 J12.4
00paboTKH U aHaM3a OOJIBIINX MACCHBOB JaHHBIX.
HcTouHnKH OONBININX JaHHBIX. Ba30BbIC XapaKTEPUCTUKH U
METPHUKH KauecTBa OONbIINX AaHHBIX. M3MepeHne u olieHkKa
KadecTBa OOJBIINX JAHHBIX. METOIBI M TEXHOJIOTHH
yIpaBJieHUs KAY€CTBOM OOJIBIINUX JaHHBIX. METO/Ibl OLICHKH
PHCKOB HCIOJIb30BaHUsI OOJIBIINX JaHHBIX. HXKeHep 1o
KaveCTBY JAaHHBIX, fata cTroap. Data Steward.
Hcnonb3oBaHue OOJNBIINX JaHHBIX B HAYKe, OU3HECe,
roCyJIapCTBeHHOM ynpasieHun. /Cp/




1.4

Tema 2. «MeToabl paboThI ¢ pacnpeleIeHHbIMU 2
MH(GOPMAIOHHBIMI CHCTEMaMH. YTIpaBIeHHE Ka9eCTBOM
JAHHBIX).

Hcnone3oBaHue GppeiiMBOpKa B pacpeielICHHON cpejie.
Peamuzanuu dpeiimBopka. CocTaB U BOZMOXKHOCTH
HIPOrPaMMHOTO KOMILIEKca. SI3BIKH IIOMCKOBBIX 3aIPOCOB.
VYnpapieHue kauecTBOM JlaHHbIX. /Cp/

36 IIK-4 TIK-6

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

Paznen 2. PazpaGoTka u ucnoJib30BaHUE MPHJI0KEHUH Ha
OCHOBe pacnpeaeJeHHbIX 0a3 JaHHBIX

2.1

Tema 3. «ba3sr nanHbix NOSQL». 2
BapuaHTsl MOCTpOEHHS pacnpeaeIeHHBIX 0a3 TaHHBIX,
perutukanus, pparmenraiust. CormacopanHocTh. CAP-
teopema. Kimaccet NOSQL 6a3 gannbix. [Ipumepsr CYB/]
NoSQL. Cemeiictea cton61ioB. I'padoeie CYB/I. Neod;.
/Jex/

2 I1K-4 TIK-6

JI1.1J11.2 J11.3J12.1
J1227123J12.4

2.2

Tema 3. «ba3bl manubix NOSQL». 2
BapuaHThl MOCTPOCHHS PACTIPECICHHBIX 0a3 JaHHbIX,
perutukanus, pparmenraiust. CornacopanHocTh. CAP-
teopema. Kimaccet NOSQL 6a3 gannsix. [Ipumepst CYB/]
NoSQL. Cewmeiictsa cronbios. I'padossie CYB]I. Neodj.
BrinmosHeHHe 3aJaHuit ¢ ucmonb3oBanuem Yandex Data Lens,
ClickHouse. /TIp/

2 ITK-4 TIK-6

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

2.3

Tema 4. «[l0oKyMEHTHO-OpPUEHTHPOBAHHbIEC PACIIPE/ICIICHHBIC 2
CYBl».

[TonsTue arperara. CoBpeMEHHbIE JOKYMEHTO-
opuentupoBannbsie CYB/I. 3anpockt k CYB/] Ha s3p1ke JSON.
Hcnonb3oBanue GppeiiMBOpKa B JOKYMEHTO-
opuentupoBanHbsix CYB/I. Bemonnenne 3amanmii ¢
ucnonb3oBanueM Yandex Data Lens, ClickHouse. /TIp/

2 I1K-4 TIK-6

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

2.4

Tema 3. «bassr manubix NOSQL». 2
BapuaHThl MOCTPOCHHS PACTIPEICICHHBIX 033 aHHbIX,
perutukanus, pparmenraius. CornacopanHocTh. CAP-
teopema. Knaccet NOSQL 6a3 nannsix. [Tpumepst CYB]]
NoSQL. CemeiictBa cronbuos. I'padossie CYB]I. Neodj. /Cp/

46 ITK-4 TIK-6

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

2.5

Tema 4. «loKyMEHTHO-OPUEHTUPOBAHHbIE PACHIPECICHHBIE 2
CYBl».

IMonstue arperata. CoBpeMeHHbIE JOKYMEHTO-
opuentupoBannbie CYB/I. 3anpockt k CYB/] Ha si3p1ike JSON.
Hcnonb3oBanue (ppeiiMBOpKa B JOKYMEHTO-
opuentupoBannsix CYBII. /Cp/

54 [1K-4 TIK-6

JI1.1 J11.2 J11.3712.1
J12.2J12.3J12.4

2.6

/3auét/ 2

4 I1K-4 IIK-6

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

4. ®OHJ OHEHOYHBIX CPEJICTB

CtpyKTypa u cofepkaHue (oHIa OLEHOYHBIX CPEACTB JUIS MIPOBEICHNUS TEKYIIeH 1 IIPOMEXYTOYHOH aTTeCTallly IIPEACTABICHHI B
IMpunoxennu 1 x paboyeil mporpaMMe JUCIUIUINHEL.

5. YYHEBHO-METOANYECKOE U THOOPMAINIMOHHOE OBECIIEYEHHUE JUCIHUIIINHBI

5.1. OcHoBHas 1uTEpaTYypa

ABTOpBI, COCTAaBUTEIH 3arnaBue W3narenbeTBO, TO1 Konunu-Bo
JI1.1 |Kpyrukos B.H., AHanu3 JaHHBIX Kemepogo: KI'Y, 2014 http://biblioclub.ru/index.
Mereukun B.B. php?
page=book_red&id=2784
26&sr=1

HEOTpaHWYECHHBII JOCTYT
JUTS 3apETHCTPUPOBAHHBIX
0JIb30BaTENICH




ABTOpLI, COCTaBUTCIIN

3arnaBue

W3narenscTBo, TOI

Komnunu-Bo

JI1.2

Annep, 0. I1., YepHsIx,
E. A.

CTaTHCTHYECKOE YIPABICHHE MPOLECCAMH.
«bonpmme naHHBIe»: yaeOHOE TocoOne

Mocksa: U3marensckuit [Jom
MUCuC, 2016

http://www.iprbookshop.r
u/64199.html
HEOTpaHUYEHHBIN JOCTYI
JUTSL 3apErUCTPUPOBAHHBIX
MOJIb30BaTelIeh

JI1.3

BapcersH A.,
Kynpusinos M.,
Crenanenko B., Xomox
n.

TexHosoruu aHanu3a AaHHeiX: Data Mining, Text
Mining, Visual Mining, OLAP. 2 u3n.

Canxkr-IlerepOypr: BXB-
[etepOypr, 2008

https://ibooks.ru/reading.
php?
short=1&productid=3351
56 HeorpaHUYEHHBII
JIOCTYII JJIst
3apEruCTPUPOBAHHBIX
10JIb30BaTeNei

5.2. lonoHuTeIbHAS JIUTEPaTypa

ABTOpI)I, COCTAaBUTECIIN

3arnaBue

W3narenscTBO, TOI

Komnu-Bo

J12.1

EmenbsanoB A. A.

TpukiaaHas nHGOPMATHKA: XKypHAT

Mocxkga: Cuneprus [TIPECC,
2010

https://biblioclub.ru/inde
x.php?
page=book&id=120321
HeOFpaHPI'-IeHHLIfI JOCTYII
JUUIs 3apErUCTPUPOBAHHEIX
MOJIh30BaTENICH

J12.2

Kyxkosckuit O. U.

WHbopMaOHHbIC TEXHOJIIOTHH 1 aHAJIN3 JaHHBIX:
yueGHOe ocobue

Tomck: Db Kontenr, 2014

https://biblioclub.ru/inde
x.php?
page=book&id=480500
HeOFpaHPI'-IeHHLIfI JOCTYII
IS 3aPErMCTPUPOBAHHBIX
MOJIh30BaTENEH

JI2.3

ITanemos, C. B.

MHTemnekTya bHBII aHAIN3 TaHHBIX: yaeOHOe
nocob6ue

Cawmapa: [ToBomKcKuit
TOCY/IapCTBEHHBII
YHHBEPCHUTET
TETIeKOMMYHHUKAIII 1
unpopmatuky, 2017

http://www.iprbookshop.r
u/75376.html
HEOTPaHUYEHHBIN TOCTYTI
IUTS 3aPETUCTPUPOBAHHBIX
oJib30BaTenei

J12.4

Awnamn3 nannbix. Yacts 2. UHCTpy™MenTs! Data
Mining: Yue6noe mocobue

MockBa: MOCKOBCKUI
TOPOJCKOM Neaaroruaeckui
yHuBepcuret, 2012

http://www.iprbookshop.r
u/26445.html
HEOTpaHUYEHHBIN JOCTyT
JUIA 3apErUCTPUPOBAHHBIX
MOJIb30BaTeNIeh

5.3 IIpodeccuonanbubie 6a3bl JaHHBIX U HHGOPMAaNHOHHbIE CIIPABOYHbIE CHCTEMBbI

HanunonanbHas snekTponnas 6ubnuorexka (HOB) - https://rusneb.ru/

NCC «Koncynwrantllmocy

HCC «Iapant» http://www.internet.garant.ru/

5.4. IlepeyeHs MPOrpaMMHOro0 o0ecreveHust

Yandex Data Lens

ClickHouse

5.5. YueGHO-MeTOAMYECKHE MATEPHAJIbI JJISI CTYA€HTOB ¢ OTPAHHYEHHBIMH BO3MOKHOCTAMH 310POBbS

[Tpu HE0OXOAMMOCTH TO 3asBICHHUI0 OOYYAIOMIErOCs C OTPaHWYCHHBIMH BO3MOXKHOCTSAIMH 37J0POBbSl Y4EOHO-METOJHUYECKHE MAaTepUalIbI
MIPEJOCTABISAIOTCA B OpPMax, aAalTHPOBAHHBIX K OTPaHUUYEHHSM 37I0POBbS U BOCIIPUATHS HH(popManuu. s Ul ¢ HapyIISHUSIMU 3PEHUS: B
¢dopme ayanodaiina; B neyaTHoi popme yBelInYeHHBIM HIpUQTOM. J[JIs U] ¢ HapyIIEHUSIMHU ciyXa: B (JOpMe DJIEKTPOHHOTO IOKYMEHTA; B
neyatHoOH (opme. st M1 ¢ HAPYIIEHUSIMA OTIOPHO-IBUTATENHFHOTO amnmnapara: B GopMe 3JIeKTPOHHOTO JOKYMEHTa; B IeUYaTHOH GopMe.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MO JIST)

IMomemnienus asst Bcex BUAOB padOT, IPEIyCMOTPEHHBIX YI€OHBIM INIAHOM, YKOMIUICKTOBAHbI HEOOXOJUMOH CIIeNaTN3UPOBaHHON yueOHO
MeOEeIbI0 U TEXHUYECKUMHU CPEJICTBAMU O0yUCHUS:

- CTOJIBI, CTYJIbA;

- IEPCOHANBHBIA KOMITBIOTEP / HOYTOYK (TIEpEHOCHOI);

- IPOEKTOP, 3KPaH / UHTEPAKTHUBHAS 10CKA.




[IpakTuueckue 3aHATHS IPOBOJATCA B KOMIIBIOTEPHBIX KiaccaX, paboune MecTa B KOTOPBIX 000pya0BaHbI HEOOXO0AUMBIMH JIMIIEH3UOHHBIMU
W/UIH CBOOOTHO pacnpOCTPaHIEeMbIMU TPOTPAMMHBIME CPEICTBAMH M BEIX00M B MIHTEpHET.

7. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIIAXCA 11O OCBOEHUIO JUCHHUIIVIMHBI (MOZXY JIS)

MeTOZ[I/I'{eCKI/Ie YKa3aHus 10 OCBOCHUIO NNCHUIUIMHBI IIPEACTABJICHBI B HpI/IJ'IO)KeHI/II/I 2k pa6oqel71 nporpaMmMe JUCHUITIUHBI.




IHpuiaoxenue 1
®OH/J ONEHOYHbLIX CPEIACTB

1. Onmucanue moka3areiieii ¥ KpUTepHeB OLeHMBAHUS KOMIIETEHUMII Ha Pa3jMYHbIX 3Tanax HxX
(¢hopMupoBaHUS, ONIMCAHME IIKAJ OLlEHUBAHUSA

1.1. IToka3arenu 1 KpUTEPUH OLICHUBAHUSI KOMIIETEHIIUH:

3YH, cocrapnstomue IToxa3aTenu olleHUBaHUS Kpurepun CpenctBa
KOMITCTEHIIHIO OLICHUBAHMS OLICHUBAHHMS

[TK-4. CiocobeH pyKOBOAXUTH MPOSKTAMH TI0 CO3IAHUIO KOMIUIEKCHBIX CHCTEM Ha OCHOBE aHAJMUTHKH OOJBINMX NaHHBIX B
Pa3IMYHBIX OTPACIIAX CO CTOPOHBI 3aKa3unKa

3.  OCHOBBI  AHAJIHMTHKU | 3HAET  METONOJOTHIO U | NONHOTa W CcomepkaTensHocTh | T3 — TecToBble 3amaHMs
OONBIINX TaHHBIX TIPUHITUITEL PYKOBOJICTBa | OTBETa (1-12), 3 — Bompocs K
MPOEKTAMH 110 CO3JaHHIO, | YMEHHUE MIPUBOAUTH IIPIMEPHI sauety (1-19)
MOAJCPIKKE 7
UCTIONIb30BAHHIO

KOMIUIEKCHBIX CHCTEM Ha
OCHOBE aHAJIMTUKH OOJIBIITNX

JTAaHHBIX
V. co3naBaThk KOMIUIEKCHBIE | PELLAeT 3a/1a4u 1o | MOJTHOTAa W coAepkaTenbHOCTh | [I3  —  mpakTudeckue
CUCTEMBI Ha OCHOBE | PYKOBOJCTBY KOJUIEKTMBHOW | OTBETa samanus (1-2)
AHAIUTUKU OOJIBIINX | TIPOEKTHOM JEATENLHOCTHIO | YMEHUE NPUBOJUTH IPUMEPHI
JTaHHBIX JUISL CO3/1aHMs], MOJACPKKH U | yMEHUE CaMOCTOSITENILHO

HCTONb30BaHUSA HaXOJIUTb peleHue

KOMINJICKCHBIX CHCTEM Ha | IIOCTABJICHHBIX 3aaa4
OCHOBE aHAITUTHKH OOJIBIINX

JIAHHBIX
B. HaBBIKaMH DPYKOBOJCTBA | BEIABIISIET OOJIACTH JENOBOM | MOJNHOTA W COAEpKaTeNsHOCTH | [13  —  mpakTHdecKue
MPOEKTAMH TIO TIOCTPOCHHIO | JEATEIBHOCTH, KOTOpBIE | OTBETa samanus (1-2)
KOMIIJICKCHBIX CHUCTEM Ha IIOTECHIIMAJIBbHO MOryT YMEHUE NPUBOJUTH IMTPUMEPLI

OCHOBC aHAJIUTUKH 6OJ'II)H_II/IX TOJIYYHUTDH oTaavy oT YMEHUE CaMOCTOSATCIIbHO

JAaHHBbIX B PaA3INIHBIX AaHAJIMTHUKN HaXOaUuTh peuIeHue

cthepax MOCTAaBJICHHBIX 33/1a4

ITK-6: CriocobeH ympaBiaTh 3TanaMH JKU3HEHHOTO IMKJIa METOJOJOTMYECKONH M TEXHOJOTMYeCKoW HHQPaCTPYKTYpHI
aHajM3a OOJIbIINX JIAHHBIX B OPraHU3aliu

3. TEXHOJIOTUU, METOAbl M | 3HACT TEXHOJOTHUU, MCTOABI | MOJHOTA W COJACPKATCIbHOCTDH T3 — TectoBbIe 3alaHuA

HUHCTPYMEHTAIIbHBIC u MUHCTPYMEHTAJIbHBIC | OTBETa (1-12), 3 — Bompocsl K
cpencTea 00paboTKH | cpencTBa 00pabOTKH | yMEHUE MPUBOAUTH IIPHIMEPHI 3agery (10-18)
0OJIBLINX JITAHHBIX 0OJNBLINX JTAHHBIX
V. HCIOJB30BaTh METOIBI U | MOJNB3YeTCS METOJaMH U | MONHOTa W coaepkaTensHocth | [13  —  mpakTHdeckue
MHCTPYMEHTBI  TMOJNYYEHUs, | HHCTPYMEHTAMH MOTYy4YEHUs, | OTBEeTa 3amanus (3)
XpaHeHWUs, nepeaayn, | XpaHeHwus, nepeaavn, | yMEHHUE IPUBOANUTH IIPUMEPBI
00paboTkH Oonpmmx | 00paboTKH 0ONBIINX | yMEHUE CaMOCTOSITEITEHO
JIAaHHBIX JIAHHBIX HaxOJHTh peueHne
HOCTaBJICHHBIX 3314

B. (OpMaNn30BaHHOTO | IPOEKTHPYET apXUTEKTYpy | MOJHOTa M coaepxkarelbHocTh | [I3  —  mpakTuueckue
OTIMCAHUS ANTOPUTMOB | HHOOPMAIIMOHHBIX CHCTEM | OTBETa 3amanui (3)
pelieHusl  3aj1a4  aHaJiM3a | HA OCHOBE HEPEJIHMOHHBIX | YMEHHE IPUBOIUTH IPUMEPHI
JTAHHBIX 6a3 JIAHHBIX U | yMeHHe CaMOCTOSTENBHO

pacIpesielleHHbIX ~ CHUCTEM | HaXOJHTh penienne

XpaHeHHs TIOCTABJICHHBIX 3a/1a4

1.2 I1Ikans! OLIEHUBAHHUS:

Texkymuil KOHTPOJb YCHEBAEMOCTH M NPOMEXYTOYHAs aTTeCTalus OCYIIECTBISETCA B paMKax
HAKOMUTEJIbHON OaJIbHO-peUTHHTOBOM cucTeMbl B 100-6ayuibHOM mikase.

50-100 6amnoB (3a4er);

0-49 6amnoB (He3auer).

2. TunoBble KOHTPOJIbHbIE 32JaHUSI WJIM MHbIe MaTepuajbl, HeOOXOAMMbIE IS OLEHKH 3HAHWIA,
YMEHU, HABbIKOB M (MJIM) OMBITA IeAITEeIbHOCTH, XaPAKTEPU3YIINX 3Tanbl (OPMUPOBAHUS KOMIIETEHIIHI



B Ipolecce 0CBOeHHUs 00pPa30BaTe/IbHOM POrpaMMbl

Bomnpocsl k 3a4ety
[TonsiTue bonpmUX JaHHBIX.
Ocobennoctu cOopa, XpaHeHHs1, 00pabOTKH U aHaIu3a OOJIBIIUX MACCUBOB JJAHHBIX.
HcTounuku OONBIINMX JaHHBIX.
Hcnonb3oBaHue O0JIBIINMX TaHHBIX B HAyKe, OM3HECE, TOCYIapCTBEHHOM YIPaBICHUH.
Hcnons3oBanue ppeiiMBOpKa B paclpeieICHHON Cpe/ie.
Peanuzamum ¢peitmBopka.
SI3BIKM MTOMCKOBBIX 3aIIPOCOB.
VYrpaBieHue KayeCTBOM JaHHBIX.
BapuanTsl mocTpoeHus pacrpeneneHHbIX 0a3 JaHHBIX, perumkanus, pparmenTtanus. CorimacoBaHHOCTb.
0. CAP-Teopema.
. Kitaccet NoSQL 6a3 naHHBIX.
12. TTpumepsr CYBJI NoSQL.
13. CemeiicTBa cTONOIOB.
14. T'padoBeie CYB/I. Neo4;j
15. IlonsiTue arperara.
16. CoBpemenHbie JoKkyMeHTO-opueHTupoBanHbie CYB/I.
17. 3anpocst k CYB/I.
18. Ucnonb3oBanue ppeiiMBopka B JokyMeHTO-opueHTHpoBaHHbIX CYB/I.

BOoo~NoOR~WNE

[
[

3auemnoe 3adanue @KIOYAem 064 G0ONpoca — OOUH HMeOpemuyecKuil 6Onpoc u O0O0HO
NPAKMUKO-0PUEHMUPOSAHHOE 3A0aHUe U3 YUCIA NPUGECOEHHBIX HUMCE NPAKMUYECKUX 3A0aHUL.

Kpumepuu oyenusanus:

- 50-100 GamnoB («3aueT») — H3JIOKEHHBIA MaTepuand (PaKTUUECKH BEPEH, HAIUYUE TIyOOKUX
MCYEPIIBIBAIOIINX 3HAHUN B 00BbEMe MPOIIEHHON MPOTPaMMBbI TUCIUILINHBI B COOTBETCTBUH C TIOCTaBICHHBIMHU
IporpaMMoil Kypca HLENsIMH M 3ajladyaMd OOY4eHHs; NpaBUIbHbIE, YBEPEHHbIE NEMCTBUSA MO NPUMEHEHHUIO
MOJTyYCHHBIX 3HAHWHA Ha TPAKTHKE, TPAMOTHOE W JIOTUYECKH CTPOMHOE HM3JIOKEHHE MaTephalia Ipu OTBETE,
YCBOEHHE OCHOBHON M 3HAKOMCTBO C JIONIOJHUTEIBHOM JINTEpaTypoil; HAIMYKUE TBEP/BbIX U JOCTATOUYHO IMOJIHBIX
3HaHUI B 00BbEME MPOIIEHHONH MPOTPaMMbl TUCIMILIMHBI B COOTBETCTBUH C LESIMH OOYYEHUS, TIPABUIIbHBIC
JeWCTBUS N0 NPUMEHEHUIO 3HAaHUM Ha MPAKTHUKE, YETKOE M3JIOKEHHE MaTepuala, JIOMYCKaroTCs OT/ENbHbIe
JOTHYECKUE W  CTHIMCTUYECKHE TIOTPEIIHOCTH, OOYYAIOIIMICS YCBOWJI ~ OCHOBHYIO  JIUTEPATYpY,
PEKOMEHI0BAaHHYIO B paboyell mporpaMme AMCUMIUIMHBL, HAJHMYUE TBEPBIX 3HAHUH B 00bEMe NMPONUEHHOTO
Kypca B COOTBETCTBHHM C LEISIMH OOYYEHHUsS, W3JIOKEHHE OTBETOB C OTICIBHBIMH OIIMOKaMH, YBEPEHHO
UCTPABJICHHBIMU TOCTIE JIOTOJIHUTENBHBIX BOIPOCOB; MPAaBUIIbHBIE B IIEJIOM JEHCTBUS 110 MPUMEHEHUIO 3HAHUI
Ha MPaKTHKE;

- 0-49 GamoB («HE3a4yeT») — OTBEThI HE CBSI3aHbl C BOIPOCAMM, HaJIM4YHe TPyObIX OLIMOOK B OTBETE,
HETMIOHUMAaHWe CYIIHOCTH M3JIaraéMoro BOIpoca, HEYyMEHHE MPUMEHSATh 3HAHUS Ha MPAKTHKE, HEYBEPEHHOCTh U
HETOYHOCTH OTBETOB Ha JIOTMIOJHUTENIbHBIE M HABOJISIINE BOTIPOCHI.

TecToBbIC 3a1aHUA
1. Ha ocHOBe Kakoro si3bIka ObLT CO3/1aH SI3bIK MpOrpaMMHUpoBaHus R?

a. C

b. S

c. Java
d. Python

2. BoibepuTe BepHbIil OTBET
a. OombInue TaHHBIE — 3TO 00paboTka WK xpaHenue 6osee 1 T6 nuapopmanuu
b. mpobGiema OONMBIINX JaHHBIX — 3TO TaKas MPOOJIEMa, KOT/ia MPU CYIIECTBYIOIIUX TEXHOJOTHIX XPaHECHHSI
1 00pabOTKH CyIIHOCTHAs 00paboTKa TaHHBIX 3aTPyAHEHA U HEBO3MOXKHA
C. Oombluue JaHHbIE — 3TO orpoMHasi PR-akuus kpynHbIX BEHIOPOB U HE Oosiee TOro
d. OousblIMe qaHHBIC — 3TO SBJICHHE, KOTIa IU(POBLIC JaHHbIC HAH0O0JIEE IOJTHO MPEICTABISIIOT U3ydaeMblit
00BEKT
3. Yero He MOTYT cTaHAapTHbIe persironabie 6a3bl (MySQL, Oracle, MS SQL)?



d. XpaHUTb JAHHBIE C U3MEHSIOUIEHCSA CTPYKTYpPOU
b. XpaHWTbH HaHHBIC HA HECKOJBKUX (PU3MUYCCKHUX CepBEpax
C. XpaHUTH OONBIIHE 00BEMBI (TEpaOaUTHI+)
d. oOpabaTbiBaTh 3aMPOCHI OOJIBIIOTO KOJIUYECTBA KIIMEHTOB (MHJUIHOHDI )
4. JIns 4ero aHAIMTUKY HeoOXoauMa "mecoununa’?
a. JUid BBICOKOTIPOM3BOJUTEIBHON AHAIMTUKU 3a CUET MCIIOJIB30BAHMS OMNEpaTHBHON mamsatTd u inDB
onepanuii
b. s XpaHeHHUs BCEX MOIYYECHHBIX OT 3aKa34yMKa JaHHBIX
C. s IOCTPOEHUS OTYETOB O pe3ysibTaTax aHajan3a
d. JuIs cCHYDKEHHS 3aTpart, CBSI3aHHBIX C PEIUTMKAIIUCH JTaHHBIX
5. HazoBuTe mpeumyiecTBa si3blka MporpaMMmupoBanus R, xak uHcTpyMeHTa data mining, mepen ApyruMu
SI3BIKAMH
a. ObICTpOJICHCTBHE
b. Oombioe Koa-Bo OMOIMOTEK AIropuTMOB MA /] M CTATUCTUYECKUX MTAKETOB
C. ynmoOHas paboTa ¢ JaHHBIMU
d. pabota c GOJBIIMMHU TaHHBIMU
6. Beibepute HeBepHOE BhICKa3bIBaHUE:
a. Oosipmme OOBEMBI JAHHBIX TPUBOASAT K CIIA00OM WX CTPYKTYPH3AIUH, TOITOMY IOSBISETCS TaKOe
pa3zHooOpas3ue TaHHBIX
b. yBenuuuBIIasCS MPOM3BOIUTEILHOCTh TEJICKOMMYHHUKAIIMOHHBIX KAHAJIOB IMPHBEIa K POCTYy 00BEMOB
nepenaBaeMoit nHpopmanuu
C. YJACIICBICHUE CHCTEM XPaHCHUS HA SIUHUITY HHPOPMAIUH MPUBEJIO K POCTY PhIHKA OOJIBINUX JaHHBIX
7.Bb1bGepuTe TEXHOIOTUY aHalIM3a OOJBIINX JAHHBIX:
a. buonunueckuit ananus

b. Kpaynacopcunr

C. MamunHoe 00yueHre U HEMPOHHBIE CETU

d. Pa3paboTka MaTeMaTH4eCKHX alIrOPUTMOB
e. Data Mining

f. IlpoekTupoBaHHE aHATUTUYECKUX CHCTEM

8. MamuuHoe o0yueHue — ...

a. CHeIHMaTM3UPOBAHHBIN MPOTrpaMMHBIN perieHne (Ui Habop pelieHuil), KOTOpbIi BKIIIOYaeT B ceds Bce
MHCTPYMEHTBI JJIs1 U3BJICUEHUSI 3aKOHOMEPHOCTEHN U3 CHIPBIX TaHHBIX

b. sTa rpynmupoBka o0bekToB (HaOmromeHwuii, coObITHI) HA OCHOBE JaHHBIX, OIMMCHIBAIOIIMNX CBOWCTBA
00BEKTOB

C. HabOp MJAaHHBIX, KaXaas 3alucCh KOTOPOIO IMpEACTaBiseT co0oi y4yeOHBIH NpuMep, CoJeprKallero
3a/IaHHBIM BXOJHOM BIIMSHHE, YTO U OTBEYAET €MY IPABWIBHBIN BBIXOJIHOM pe3yJIbTar.

d. mompasgeneHHe HCKYCCTBEHHOTO WHTEIUICKTa H3YYalOMIMil METOAbl IOCTPOCHUSI aIrOPUTMOB,
CIOCOOHBIX 00y4YaThCsl Ha JJAaHHBIX

9. OOyuatorias BeIOOpKa — ...

a. 3Ta IrpynmupoBKa OOBEKTOB (HAONIOAEHMH, COOBITHII) HA OCHOBE JAHHBIX, ONMUCHIBAIOIIMX CBOMCTBA
00BEKTOB

b. maGop maHHBIX, KaXjas 3alMKMCh KOTOPOTO MPEACTaBIsSET COOOW Yy4eOHBIH MpPHMEp, COIACPKAIICTO
3aJIaHHBIA BXOJIHOM BIIMSHUE, U COOTBETCTBYIOIINM €My NTPaBUIIbHBIN BBIXOIHOM pe3ysbTar

C. BBIABJIEHHE B CBHIPHIX JaHHBIX paHEe HEU3BECTHBIX, HETPUBHUAJIbHBIX, MPAKTUYECKH IOJIE3HBIX U
JOCTYIHBIX MHTEpHpeTalvy 3HaHWN, HEOOXOAMMBIX JUI NPUHATHUA PEHIEHUH B Pa3IUYHBIX chepax
YEJIOBEYECKOU EATEIbHOCTH

10. Big Data nnu 6onplue JaHHbIE — 3TO ...

a. CTPYKTYpHUPOBaHHBIE MAaCCHUBBI JAaHHBIX OomibIIoro obbema. Mx o0pabaThiBalOT TPU  TOMOIIH
CMELUANbHBIX aBTOMAaTU3UPOBAHHBIX MHCTPYMEHTOB, 4TOOBI MCIIOJIB30BaTh Il CTAaTUCTUKHU, aHAIU3a,
MIPOTHO30B U MIPUHATHUS PELICHUI.

b. HecTpyKTypHpOBaHHBIE MAaCCHUBBI HaHHBIX OONbImIOr0 oObema. MX 00pabaThIBAlOT MpH MOMOIIN
CHelHabHbIX aBTOMAaTH3WPOBAHHBIX MHCTPYMEHTOB, YTOOBI MCHOJIb30BaTh ISl CTATUCTUKH, aHAU3a,
IIPOTrHO30B U MIPUHSTHS PELLICHUH.

C. 3TO KpYIHbIE MacCHBBI Pa3HOOOpa3HON MHGPOPMAIIMN U CTEK CHEIHATbHBIX TEXHOJIOTUN 11 pabOoThI C
HEH.

d. Bce npuBeieHHbBIC ONPEICIICHNS BEPHBI.

11. Yepes kakue TpU V 4acTO JAAIOT ONpPEeIeHUE OOIBIINX JaHHBIX ?



volume (miep. ¢ aHTII. 00BEM)
visibility (mep. ¢ aHrJI. BHIUMOCTB)
vacant (Tiep. ¢ aHTJ1. CBOOOTHBIH )
velocity (mep. ¢ aHIJI. CKOPOCTh)
e. variety (mep. ¢ aHIJI. MHOTOOOpa3ue)
12.YkaxxuTe, 4TO W3 HIKENEPEUHCICHHOTO SBISETCA IUIATGOPMON sl XpaHEHHS W OOpabOTKH OONbIINX
JTaHHBIX:

cooe

a. NoSQL

b. MapReduce
c. Datawrapper
d. HPCC Systems

Kpumepuu oyenusanus:

W3 nmetomerocst 6anka TecToB GOPMUPYETCS TECTOBOE 3ajlaHue, coaepxaiiee 10 TECTOBBIX BOIPOCOB
U1 0iHOTO o0yyaronierocs. Kaxapiii TeCTOBBII BOIIPOC COAEPKUT 3-4 BapHaHTa OTBETOB, OJIUH WJIM HECKOJIBKO
13 KOTOPBIX — BEPHBIC.

[TpaBuIIbHBII OTBET Ha OAMH TECTOBBIN Bompoc — 1 a1, HenmpaBuiIbHbIN — 0 6aJIoB.

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

IIpakTH4yeckue 3agaHus

[Ipaktuueckoe 3ananue Nel

HacTtpoiika obnaunoit cpeasl u paboueid obmactu MammHHOro o0y4yenus. Co3nanue padbodeit obnactu
MamuHHOTO o0y4yeHus. OTmpaBka cymecTByOmuX AaHHbIX. Co3laHue HOBOTO JKcrepuMeHTa. OOydeHue u
aHanu3 Mozeneil. Co31ath SKCIEPUMEHT U 00YYUTh MOJIENb Ha puMepe Habopa naHHbIX. Co3/1aHue KIacTepoB.
bubnuorexka mammuHoro ody4enus. IIporpamMMHuas mnargopma Juis HanucaHus 3aAaHUN, 0OpadaTHIBAIOIINX
Oonipinre OOBEMBI JAHHBIX. BXoIHbIE HaHHBbIE pa30MBAIOTCAd HA HE3aBUCHUMbBbIC OJIOKH, KOTOpBIE 3aTeM
00pabaTbIBarOTCA MapajlIeIbHO Ha y37Iax Kiacrepa.

[Ipaktuueckoe 3ananue No2

I'padpoBass CYB]I. Ucnonb3ys rpadoyro CYB]I, pazpaboraTe 6a3y JaHHBIX MOJEIBHOW COIUATBHOMN
ceTd. Y3en couuanbHOM cetn umeeT cienyroume atpudytel: ®UO, mosn, Bo3pact, ropof, CIUCOK TPYMI O
uHTepecaM. CeMaHTUKa CBSI3U MEXIY Y3JaMH — JpPY)KECKHE OTHOIIEHHS COOTBETCTBYIOUIMX MEPCOH («A
aBisgercs 1pyrom by). Pazpaborars u mpoTecTupoBaTh 3arpochl Ha BBIOOPKY AAHHBIX U3 CO3JIaHHOU rpadoBoit
0a3bl MaHHbIX. Pa3paboTarh U MPOTECTHPOBATH 3aMPOCHl HA OOHOBIIEHHUE CBOMCTB Y3JI0B rpada v BBHITIOJIHUTH C UX
MTOMOIIBIO BU3YaIU3aIlHIo Tpada.

[TpakTrueckoe 3aganue Ne3

JHoxymenT-opuentupoBanHas CYB/l. Pa3pabotate 0a3y NaHHBIX, MpeJHA3HAUYCHHYIO AT XpaHEHUS
moroB BeO-cepBepa. Jlor Bkimowaer B ce0s cuenytomnme mons: aapec pecypca (URL), IP-ampec
MOJIb30BAaTEIBCKOTO KOMITBIOTEpA, OTMETKAa BPEMEHM Hadaja MPOCMOTpa pecypca, MIUTEIbHOCTh MPOCMOTPA
pecypca. PazpaboTaTh 1 IpOoTECTUPOBATh 3aIIPOCHI HAa BBIOOPKY JaHHBIX U3 CO3AaHHBIX KOJIeKIui. Pa3paboraTs
U IIPOTECTHPOBATh GYHKIMHU (peiMBOpKa JJIs aHAIM3a MTOCEIIaeMOCTH pecypcoB web-cepBepa.

Kpumepuu oyenusanus (011 kaxcoozo 3a0anus):

25-30 0. — 3aJ1aHUe BBITOJIHEHO BEPHO;

17-24 6.— mpu BBITIOTHEHUH 3aaHUS OBLITU JOMYIIIEHBl HETOYHOCTH, HE BIUSIONIUE HA PE3YIbTAT;

9-16 6. — pU BBIMOTHCHUH 33JIaHUS OBLTH JIOMYIIIEHBI ONIHOKH;

1-8 6. — pu BHIMOJIHEHUH 3a/IaHUS OBUTH JIOMYIIIEHBI CYIIECTBEHHBIE OMIMOKH.

Makcumanvhoe Koiuuecmeo oannos 3a éce npakmuueckue 3aoanus — 90 (3 3adanus no 30 6annos).

3. Meronnueckue MaTepraJibl, ONpeAesiionye NpoueIypbl OeHNBaHUA 3HAHN, YMEHHN I, HABBIKOB
U (WJIM) ONBITA AEATEIbHOCTH, XapAKTEPHU3YIOLIUX 3TANbI (POPMUPOBAHUA KOMIIETEHIMI

[Iponienypsl OlleHUBAaHMSI BKITIOUAIOT B CE0S TEKYIIUA KOHTPOJIb U MIPOMEKYTOYHYIO aTTECTAIIHIO.
Tekymmii KOHTPOJIb YCINEBAEMOCTH MPOBOJUTCA C HUCIOJB30BAHUEM OIICHOYHBIX CpPEJICTB,
MPEACTABICHHBIX B M. 2 JAHHOTO MPUJIOKEHUs. Pe3yiabTaThl TEKYIIEro KOHTPOJS JOBOJISATCS JO CBEACHUS



CTYJEHTOB JI0 TPOMEXYTOYHOMN aTTeCTallUu.

[IpomexyTouHAsA aTTeCTANMS IPOBOIUTCS B opMe 3adera.

3a4eT MPOBOJUTCS MO PACHUCAHUIO MPOMEXYTOYHOM aTTectanuu. KoinuecTBO BOMPOCOB B 3a4€THOM
3amaHuu — 2 (OJMH TEOPETUYECKUH BOMPOC U OJHO IMPAKTUKO-OPUEHTHpPOBaHHOE 3aaaHue). OObsBlIeHUE
pE3yNIbTaTOB MPOU3BOJUTCS B J€Hb 3ayeTa. Pe3ynbTaThl aTTecTalid 3aHOCSTCS B 3a4€THYIO BEIOMOCTb U
3a4ETHYIO KHIKKY cTyzaeHTa. CTyAeHThI, He MPOUIeAIINe TPOMEKYTOUHYIO aTTECTAUI0 10 TpaduKy CEeCCHH,
JOJKHBI JINKBUAUPOBATDH 33/10J5KEHHOCTD B YCTAHOBJICHHOM TOPSAKE.



IIpunoxenue 2

METOINYECKHUE YKA3AHUA 11O OCBOEHHMIO JUCIITUIIJIMHBI

Y4eOHBIM IIAaHOM MPEAYCMOTPEHBI CIICAYIONINE BUIBI 3aHATHH:

- JIEKII1H;

- IPaKTUYECKHUE 3aHATHSL.

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

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

[Tpy NOArOTOBKE K NPAKTUYECKUM 3aHATHAM KaXKAbIi CTYJEHT JOJKEH:

— U3YYUTh PEKOMEH/IOBAaHHYIO YUEOHYIO JIUTEPATYPY;

— U3Y4YUTh KOHCIIEKThI JIEKIIUH;

— IOJrOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOil TeMe.

B nmpomecce NOArOTOBKM K  MPAaKTUYECKHMM 3aHATUSAM  CTYIEHTBl MOIYT  BOCHOJIb30BaThCs
KOHCYJIbTAllUsIMU IIPENOIaBaTEs.

Bomnpockl, He paccMOTpeHHblE Ha JEKIMAX M NPAKTUUYECKUX 3aHATUAX, JOJDKHBI OBITh H3y4YeHbI
CTYIEHTaMU B XOJIE CaMOCTOSTENIbHON paboThl. KOHTposIb caMOCTOSATENbHOI pabOThI CTYIEHTOB HaJl Y4eOHOM
IporpaMMoil Kypca OCYILECTBISETCS B XOJA€ 3aHATUH METOJOM BBINOJHEHHUS TECTOBBIX M MPAKTHYECKUX
3agaHuid. B xo/1e caMocTOsTeTbHON pabOThl KaXKIBIH CTYACHT 00sI3aH MPOYUTATH OCHOBHYIO U TIO BO3MOXXHOCTH
JONOJIHUTEIbHYIO JIUTEpaTypy IO H3y4aeMOW TeMe, JOMOJIHUTh KOHCHEKThl JIEKLUH HEIOCTAIOIUM
MaTEepUajIoM, BHITUCKAMU U3 PEKOMEH/I0BAaHHBIX IEPBOUCTOUYHUKOB, BBIJICIUTh HETTOHATHBIE TEPMUHbI, HAUTH UX
3HAa4YEeHUE B SHIUKIONEINYECKUX CIOBAPSIX.

CTyneHT J0DKEH TOTOBHTHCS K MPEACTOANIEMY NMPAKTHUYECKOMY 3aHATHIO 10 BCEM O0O3HAYEHHBIM B
paboueil mporpamme JUCHUILIMHBI BOIPOCAM.

JI1st TOATOTOBKU K 3aHATHUSM, TEKYIIEMY KOHTPOJII U MPOMEXKYTOUHON aTTECTallMM CTYAEHTHI MOTYT
BOCIIOJIb30BaThCsl  3JIEKTPOHHO-OMOMMOTEUHBIMU cUcTeMaMH. Takxke oOydaroluecss MOTYT B3ATh Ha JOM
HE0OXOIUMYIO JINTEPATypy Ha aDOHEMEHTE YHUBEPCUTETCKOM OMOIMOTEKN MIIM BOCIIOJIb30BATHCS YNTAIbHBIMU
3aJaMH.



