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KA®EAPA HNHpopMaLHOHHBIX CHCTEM M NPHUKJIAAHONH HHPOPMATHKH

Pacnpenenelme YacoB TUCHMILIMHBI 110 CeMeCTpaM

Cemectp
(<Kypc>.<CemecTp Ha 4(2.2)
Kypee>) Hroro
Henenb 13 4/6
Bup 3ansaruii VIl | PII | VII PII

Jlexun 14 114 114 |14
IIpakTHueckue 32 (32 |32 |32
Hroro ayn. 46 |46 (46 |46
KonTaktHas pabora 46 |46 |46 |46
Cam. pabora 130 |130 |130 (130
Yacel Ha KOHTPOJIb 4 4 4 4
HUroro 180 |180 |180 (180
OCHOBAHMHE
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1. HEJIX OCBOEHUSA JUCIHUTIINHBI

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

2. TPEBOBAHUSA K PE3YJbTATAM OCBOEHUS JTUCITUIIJINHBI

K-4:Cnoco0eH pyKOBOAUTH MPOEKTAMH 0 CO3JaAHHI0 KOMIIIEKCHBIX CHCTEM HA OCHOBE AaHAJUTHKYU 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 pe3ysabTaTe 0cBOCHMS AMCHMIIJIMHBI 00YYAIOIIUICH J0JKEH:

3HaTh:

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

YMmeTn:

€0371aBaTh KOMIUIEKCHBIE CHCTEMbI Ha OCHOBE aHATUTUKHU OOJBIINX TAHHBIX (COOTHECEHO ¢ UHauKaTopoM ITK-4.2)
VIIPaBJIATH MMOIYUEHUEM, XpaHEHHEM, ITepeiaueii, 00paboTKOM GONBINNX JaHHBIX (COOTHECEHO ¢ MHAnKaTopoM I1K-6.2)

Baagerb:

HaBBIKAMH PYKOBOJICTBA MPOSKTAMH I10 MIOCTPOCHHIO KOMIUICKCHBIX CHCTEM Ha OCHOBE aHAIMTUKHU OOJBIINX JAHHBIX B PA3IHMIHBIX chepax
(cooTHeceHo ¢ unaMKaTOpoM I1K-4.3)
HaBBIKAMH YIIPABIICHHS KAY€CTBOM OOJIBIINX JAHHBIX (COOTHECEeHO ¢ mHauKaTtopom [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 NOCTPOEHUS M MCMOJIb30BAHMUS CHCTEM
00JIBIINX JAHHBIX

1.1 Tema 1. «OCHOBEI CHCTEM OONBIINX JAHHBIX). 4 4 T1K-4 I1K-6 JI1.1 J11.2 J11.3J12.1
IMoustue 6onpmux naHHbIX. Oco6EHHOCTH cOOpa, XpaHEHUs, JI2.2J12.3 J12.4
00paboTKu 1 aHAIN3a OOJIBIIMX MaCCHBOB JaHHBIX.
HcToyHnku OonbIINX AaHHBIX. Ba30BbIe XapaKTEPUCTUKU U
METPHKH KayecTBa OONBIINX NaHHBIX. V3MepeHue 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, OU3HEcCe,
rOCyJIapCTBEHHOM ympaBieHuH. /JIek/

1.2 Tema 2. «MeToas! paboTHI C pacTpeaeIeHHBIMU 4 4 TIK-4 T1K-6 JIT.1 J11.2 JI1.3J12.1
nH(OPMALMOHHBIMH CHCTEMaMH. Y TIpaBJIeHUE KaueCTBOM JI2.2J12.3 J12.4
JaHHBIX).

Hcnonb3oBaHue GppeiiMBOpKa B paclpeielICHHON cpejie.
Peanuzanuu ¢peiimBopka. CocTaB M BO3MOXKHOCTH
IpOorpaMMHOI'0 KOMIIJICKCA. SI3BIKY TOMCKOBBIX 3alpocCoB.
VYnpasieHue KauecTBOM NaHHbBIX. /JIek/

1.3 Tema 2. «MeTozpl pabOTHI ¢ paclpeeICHHBIMU 4 14 [1K-4 TIK-6 JI1.1J11.2 J11.3J12.1
MHGOPMALMOHHBIMH CUCTEMaMH. Y IIPaBJICHUE KaueCTBOM JI2.2J12.3 J12.4
JAHHBIX).

Hcnonb3oBanue hpeiiMBOpKa B pacrpeeleHHOit cpejie.
Peanuzanuu ¢perimBopka. CocTaB M BO3MOKHOCTH
IIPOrPaMMHOT0 KOMIUIEKCA. SI3bIKH IIOMCKOBBIX 3aIIPOCOB.
VYmpasneHnue kauecTBOM JIaHHBIX. BrlnomHeHe 3a1anuii ¢
ucronb3oBanneM Yandex Data Lens, ClickHouse. /IIp/




1.4

Tema 1. «OCHOBBI CHCTEM OOJIBIIMX JAHHBIX).

[MousTre 6onpiKx qaHHbIX. OCOOEHHOCTH cOOpa, XpaHEHHUs,
00paboTKH 1 aHaH3a OOJIBIIIMX MAaCCHBOB JaHHBIX.
VcTounnku OONbIINX JaHHBIX. Ba30BbIe XapaKTEPUCTUKHU U
METpPHKH KadecTBa OOJIBIINX JaHHBIX. MI3MepeHue u oneHka
KayecTBa OOJIBIIMX JaHHBIX. METOABI M TEXHOJIOTHU
YIpaBIICHUS Ka4eCTBOM OOJIBIIKX JaHHBIX. METOIbI OIICHKH
PHCKOB HCITIOJIb30BaHUs OOJBIINX JHaHHBIX. IHXeHep 1o
KaueCTBY JaHHBIX, JaTa cTioap. Data Steward.
Hcnonk3oBanue OONBIINX JaHHBIX B HayKe, OM3Hece,
TOCYAapCTBEHHOM ympasieHuu. /Cp/

22

IIK-4 TIK-6

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

15

Tema 2. «MeTobl pabOTHI C pactpeeICHHBIMU
MH()OPMAIIIOHHBIMH CHCTEMaMHU. Y IPaBJIeHUE KaYeCTBOM
JAHHBIX).

HcnonezoBanue GpeiiMBopka B pacnpeaeseHHo! cpeje.
Peanuzaiuu ¢peiimBopka. CocTaB U BO3MOKHOCTH
MPOTPaMMHOT0 KOMIUIEKCA. SI3BIKM MIOMCKOBBIX 3aIIPOCOB.
VYpasiieHHe KauecTBOM JaHHbIX. /Cp/

36

ITK-4 TIK-6

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

Pa3nen 2. PazpadoTka u ucnoJib30BaHUe MPUJI0KEHUH Ha
OCHOBe pacnpeeJIeHHbIX 0a3 TaHHBIX

2.1

Tema 3. «bazsl ganabIx NOSQLY.

BapuaHTsI MOCTpOoeHUS pacnpee’eHHbIX 0a3 JaHHbIX,
perunkanus, ¢pparmenranus. CorsmacoBanHoctb. CAP-
teopema. Kitaccer NOSQL 6a3 nanubix. [Tpumepst CYB]]
NoSQL. Cemeiictpa cronbuos. I'padossie CYB/I. Neo4j.
/J1ex/

IK-4 T1K-6

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

2.2

Tema 3. «bazel ganabIx NOSQLY.

BapuaHTbl TOCTPOCHUSI pacipe/ie/ICHHBIX 0a3 TaHHBIX,
perunkanus, ¢pparmentanus. CoriacoBanHoctb. CAP-
teopema. Kitaccer NOSQL 6a3 nanubix. [Tpumepst CYB]]
NoSQL. Cewmeiictpa cron6uos. I'padoseie CYB/I. Neodj.
Brimonnenue 3amannii ¢ ucnonp3oBanueM Yandex Data Lens,
ClickHouse. /TIp/

IK-4 T1K-6

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

2.3

Tema 4. «[loKyMEHTHO-OPUEHTUPOBAHHBIE PACIPEAEICHHBIE
CYB».

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

[K-4 T1K-6

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

2.4

Tema 4. «loKyMEHTHO-OpPUEHTUPOBAHHBIE PACIPEACICHHBIE
CYB».

Ilonsarue arperata. CoBpeMeHHbBIE JOKYMEHTO-
opuentupoBannbie CYB/. 3anpocsr k CYB/] Ha si3bike JSSON.
Hcnonb3oBanue ppeiiMBOpKa B JOKYMEHTO-
opuenTupoBauHbix CYB/l. Bemonnenue 3aganwmii ¢
ucnosp3oBanreM Yandex Data Lens, ClickHouse. /TIp/

10

[K-4 T1K-6

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

2.5

Tema 3. «basbr manasix NOSQL».

BapuaHTbI OCTPOCHUSI pacTpeieseHHbIX 0a3 JTaHHbIX,
perutukanust, pparmentanus. CoraacoBanHocTb. CAP-
teopema. Kitacesr NOSQL 6a3 manusix. [Tpumepst CYB]]
NoSQL. Cemeiicta crondnos. I'padoesie CYB/I. Neod;j. /Cp/

36

IK-4 TIK-6

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

2.6

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

ITonsarue arperata. CoBpeMeHHbIE JOKYMEHTO-
opuentuposanubie CYB/I. 3anpocsl k CYB/] Ha si3p1ke JSON.
Hcnonb3oBanue ppeiiMBOpKa B JOKYMEHTO-
opuentupoBanubix CYB/[. /Cp/

36

IK-4 T1K-6

JIT.1J11.2 J11.3J12.1
J12.2J12.3J12.4

2.7

/3auét/

IK-4 TIK-6

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

4. ®OHJ OHEHOYHBIX CPEJICTB

CrtpyKkTypa U coepkaHue OoHAa OLEHOYHBIX CPEJICTB IS POBEJCHUS TEKYILEH U NPOMEXYTOYHOM aTTecTalluy MPeCTaBICHbI B
[Mpunoxenun 1 k paboyei mporpaMme JUCHUTLTAHBL.




5. YYHEBHO-METOAMYECKOE 1 TH®OPMAINIMOHHOE OBECIHEYEHHUE JUCHUIIINHBI

5.1. OcHoBHas1 JUTEpaTYypa

ABTODBI, COCTaBUTEIHN

3arnaBue

W3parenscTBO, TOI

Konnu-Bo

Kpyrtukos B.H.,
Memeukun B.B.

AHan3 JaHHBIX

Kemeposo: KI'Y, 2014

http://biblioclub.ru/index.
php?
page=book_red&id=2784
26&sr=1
HeOFpaHH‘{eHHLIfI JOCTYII
JUI 3apETUCTPUPOBAHHBIX
OJTh30BaTENICH

JI1.2

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

CraTHCTHYEeCKOE YIIPaBJICHHE MTPOIIECCAMH.
«bonpmme naHHBIe»: yaeOHOE mocoone

Mocksa: Uznarensckuii Jom
MUCuC, 2016

http://www.iprbookshop.r
u/64199.html
HeOFpaHI/I‘{eHHHﬁ JOCTYII
IS 3aPErMCTPUPOBAHHBIX
0JIb30BaTeNnei

JI1.3

Bapcersin A.,
Kynpusinos M.,
Cremanenko B., Xonon
u.

TexHosoruu ananmu3a faHHbIX: Data Mining, Text
Mining, Visual Mining, OLAP. 2 u3n.

Canxkr-IlerepOypr: BXB-
IetepOypr, 2008

https://ibooks.ru/reading.
php?
short=1&productid=3351
56 HeorpaHUYCHHBIN
JOCTYI AJIsd
3apETUCTPUPOBAHHBIX
0JIH30BaTENICH

5.2. lonoiHUTEIbHASN JIUTEPATypa

ABTOpLI, COCTaBUTCIIN

3arnaBue

HSZ[aTeJ'ILCTBO, ron

Komnu-Bo

J12.1

EmenssnoB A. A.

IIpuknagHas nHbOPMATHKA: XKypHAI

Mockga: Cuneprus [IPECC,
2010

https://biblioclub.ru/inde
x.php?
page=book&id=120321
HeOFpaHI/I'-IeHHLli/’I JOCTYII
JUJI 3apErUCTPUPOBAHHEIX
MOJTH30BATENEH

J12.2

Kykoscxkuit O. U.

NHbOpMAaIMOHHBIC TEXHOIOTHU 1 aHAIH3 JaHHBIX:
yueGHOe rocobue

Tomck: Db Kontenr, 2014

https://biblioclub.ru/inde
x.php?
page=book&id=480500
HEOTpaHUYEHHBIN JOCTyT
JUIA 3apErUCTPUPOBAHHBIX
oJib30BaTenei

J12.3

ITamsmos, C. B.

MHTennexTyansHbIi aHaTN3 TaHHBIX: yaeOHOe
nocobue

Cawmapa: [ToBomkckuit
roCyJapCTBEHHBIN
YHHUBEPCHUTET
TENEKOMMYHUKaLUH 1
uHpopmatku, 2017

http://www.iprbookshop.r
u/75376.html
HEOTpaHUYEHHBIN JOCTYT
JUIA 3apErUCTPUPOBAHHBIX
MOJIb30BaTeIeh

J12.4

Amnamn3 nanseix. Yacts 2. MHCTpYMeHTH Data
Mining: Yue6Hoe nocobue

MockBa: MockoBCKHIA
TOPOJICKO Megarornyeckuit
yHuBepcureT, 2012

http://www.iprbookshop.r
u/26445.html
HeOFpaHI/I‘{CHHHﬁ JAO0CTYII
JUISL 3aPErUCTPUPOBAHHBIX
M0JIb30BaTeNen

5.3 IIpodeccuonaiibHble 6a3bl AAHHBIX U HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

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

NCC «Koncynsrantllaoc»

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

5.4. IlepeyeHb MPOrpaMMHOIo odecreyeHust

Yandex Data Lens

ClickHouse




5.5. YueGHO-MeTOAHYeCKHE MaTePHAJIbI ISl CTYJeHTOB C OTPAHHYEHHbIMH BO3MOKHOCTSIMH 310POBbS

Ilpr HEOOXOAUMOCTH IO 3asBICHUIO OOYYAIOMIErocs C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI Y4eOHO-METOAMYCCKHE MaTepHalIbl
MPEIOCTABISIIOTCS B popMax, afanTHPOBAHHBIX K OTPaHUYCHUSIM 3I0POBbS U BOCTIPUATHS HHGOpManuy. JJist NIl ¢ HAPYIICHUSIMU 3PSHUS: B
¢dopme aynnodaiina; B neyatHoi GopmMe yBenrueHHbIM mpudToM. i IHIl ¢ HAPYIICHUSIMU CIyXa: B JOpPME JIEKTPOHHOTO JOKYMEHTA; B
neyatHo# (opme. st U] ¢ HAPYIICHUSIMU OTIOPHO-IBUTATENBLHOTO ammnapara: B GopMe 3JIeKTPOHHOTO JJOKYMEHTa; B IEUYaTHOH opMe.

6. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JUCITUIIJIMHBI (MOY JIS1)

ITomemnenus amst Bcex BUAOB padOT, IPEIyCMOTPEHHBIX YUeOHBIM [UIAHOM, YKOMIUIEKTOBAHBI HEOOXOANMOH CHEeHaIn3upOBaHHOMN yIeOHOM
MeOebl0 U TEXHUYECKUMH CPEJICTBAMU O0Y4eHUS:

- CTOJIBI, CTYJIbS;

- IEpPCOHANIbHBII KOMIIBbIOTED / HOYTOYK (IIEpEHOCHOIT);

- IPOEKTOP, 3KpaH / HHTEPAaKTHBHAS T0CKa.

[pakTHyeckue 3aHATHS IPOBOIATCS B KOMIBIOTEPHBIX KJlaccaX, pabodne MecTa B KOTOPBIX 000pYI0BaHBI HEOOXOANMBIMH JINIIEH3HOHHBIMH
W/WIM CBOOOIHO PacIpOCTPaHAEMbIMH ITPOTPAMMHBIMHU CPEJICTBAMH M BHIXOZIOM B VIHTEpHET.

7. METOAUYECKHUE YKA3ZAHUWSA JJI5S1 OBYYAIOIIUXCS IO OCBOEHUIO JTUCHUILITMHBI (MOY JIST)

Meroaudeckue yka3aHHs 110 OCBOSHHIO TUCIUILIHHEI IpescTaBlieHsl B [Iprioskernn 2 k padodeil mporpaMme AUCIUILIHHEL




®OH/JI OLIEHOYHBIX CPEJICTB

IHpuiaoxenue 1

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

1.1. IToka3arenu 1 KpUTEPUH OLICHUBAHUSI KOMIIETEHIIUH:

3VH, cocraBiusroniue
KOMITETEHITHIO

Iloka3aTenu olleHUBaHUS

Kpurepun
OLICHUBAHMS

Cpeactsa
OLICHUBAHHUS

[TK-4. CriocobeH pyKOBOAUTH

IMPOEKTaAaMHU 10 CO3AAHUIO KOMIIJIEKCHBIX CUCTEM Ha OCHOBE aHAIIMTHUKH OOJIBIINX JaHHBIX B

Pa3IMYHBIX OTPACIAX CO CTOPOHBI 3aKa34yruKa

3. OCHOBBEI aHAJIMTHKHU
OOJIBIINX JAHHBIX

3HaeT  METOHOJIOTHIO U
TIPUHITUITEL PYKOBOJICTBA
MPOEKTAMH 110 CO3[JaHHIO,
TTOJICPIKKE u
HCITOJIb30BaHUIO
KOMIUIEKCHBIX CHCTEM Ha
OCHOBE aHAJIMTUKH OOJIBIITNX
JAHHBIX

MOJHOTA W COJEPXKATEIBHOCTh
OTBETa
YMEHHUE IPUBOANTH IIPUMEPHI

T3 — TecToBBIE 3amaHUs
(1-12), 3 — Bompocs K
sauety (1-19)

V. co3gaBaTh KOMIUIEKCHBIC

CHUCTEMEI Ha OCHOBE
AHAITUTUKHA OOJIBIINX
JTaHHBIX

peaer 3aa4u o
PYKOBOJCTBY KOJUIEKTUBHOM
IIPOEKTHON JEATEIIbLHOCTBIO
JUISL CO3/1aHUsl, MOIACPIKKH U
HCTONb30BaHUSA

KOMIUIEKCHBIX CHCTEM Ha
OCHOBE aHAJIUTHUKN OOJNBIINX

IIOJHOTA M COJAEPKATEIbHOCTh
OTBETa

YMEHUE NIPUBOAUTD IIPUMEPBI
yMeHue CaMOCTOSTENBHO
HAaXOIUTh pelieHue
IIOCTABJICHHBIX 33124

I3 - mnpakTudeckue
samanus (1-2)

JAaHHBIX
B. HaBwIKamMm PYKOBOACTBA | BBIABIISACT obnactu ,I[CJ'IOBOI71 MOJIHOTa MW COACPIKATCIBbHOCTD 113 - MNPAKTUYCCKUC
IMPOCKTaMH MO MOCTPOCHHIO | ACATCIBHOCTH, KOTOPBIC | OTBCTA 3aJaHus (1'2)
KOMIUICKCHBIX CHUCTCM Ha | IIOTCHIUAJIbHO MOTYT | YMCHUC IIPUBOANUTHL TPUMEPBL
OCHOBE aHAITUTHKH OOJIBIINX TOJIYYHUTDH oTaavy OT | YMCHUE CaMOCTOATCIIBHO
JaHHBIX B PA3JINYHBIX | AaHAJIUTUKHU HaXoauThb peuIeHue

cthepax

IMOCTAaBJICHHBIX 3aJa4

ITIK-6: CrocoGeH ympaBisTh

9TallaMHM KHM3HCHHOI'O IIHUKJIa

aHanu3a 0OJIBIINX JIAHHBIX B OpraHyU3aluu

METOJIOJIOTUYECKOH M TEXHOJIOTHUECKOH HH(PacTpyKTyphl

3. TEXHOJIOTMHM, METOABl M

3HACT TCXHOJIOTMH, MCTOJbI

IMOJIHOTa W COJACPKATCIbHOCTDH

T3 — TectoBBIE 3amaHUs

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  TOJNYYEHUs, | HHCTPYMEHTAMH MONTy4YeHUs, | OTBeTa 3amanus (3)
XpaHeHWUs, nepeaayn, | XpaHeHwus, nepeaavn, | yMEHHUE IPUBOANUTH IIPUMEPBI
00paboTkH Oonpmmx | 00paboTKH 0ONBINX | 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  33j1a4  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 MaTepHajibl, HEOOXOAMMbIE IS OLEHKH 3HAHMIA,
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 ¢peiimBopka.
SI3BIKM MTOMCKOBBIX 3aIPOCOB.
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 3A0aHUEe U3 YUCIA NPUGEOEHHBIX HUMCE NPAKMUYECKUX 3A0aHUL.

Kpumepuu oyenusanus:

- 50-100 GamnoB («3aueT») — H3JIOKEHHBIA MaTepuand (PaKTUUECKH BEPEH, HAIUYUE TIyOOKUX
MCUEPIIBIBAIOIINX 3HAHUN B 00BbEMe MPOACHHON MTPOrpaMMBbl IUCIUIUIMHBI B COOTBETCTBUU C ITOCTABJICHHBIMH
nporpaMMoil Kypca LelsMd M 3ajadaMu OOy4YeHHMs; MpPaBUJIbHBIC, YBEPEHHbIE NEHCTBUSA MO MPUMEHEHMIO
MOJTyYCHHBIX 3HAHWHA Ha TPAKTHKE, TPAMOTHOE W JIOTUYECKH CTPOMHOE HM3JIOKEHHE MaTephalia Ipu OTBETE,
YCBOCHHME OCHOBHON M 3HAKOMCTBO C JOMOJHHUTEIBHON IUTEpaTypoil; HATMUUE TBEPAbIX U JOCTATOYHO MOJIHBIX
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, OOYYaloUIMiics yCBOWJI OCHOBHYIO  JIHTEPATYpy,
PEKOMEHI0BAaHHYIO B paboyell mporpaMme AMCUMIUIMHBL, HAJHMYUE TBEPBIX 3HAHUH B 00bEMe NMPONUEHHOTO
Kypca B COOTBETCTBHHM C LEISIMH OOYYEHHUsS, W3JIOKEHHE OTBETOB C OTICIBHBIMH OIIMOKaMH, YBEPEHHO
MCHPABJICHHBIMHU MOCTIE JIOTOJIHUTENBHBIX BOPOCOB; MPABUIIbHBIE B LIEJIOM JICHCTBUS 110 IPUMEHEHUIO 3HAHUHN
Ha MPaKTHKE;

- 0-49 GamoB («HE3a4yeT») — OTBEThI HE CBSI3aHbl C BOIPOCAMM, HaJIM4YHe TPyObIX OLIMOOK B OTBETE,
HETMOHUMAaHWe CYIIHOCTH M3JIaraéMoro BOIpOca, HEYMEHHE MPUMEHSTh 3HAHUS Ha MPAKTHKE, HEYBEPEHHOCTD U
HETOYHOCTb OTBETOB Ha JIOMIOJIHUTENIbHBIE U HABOJSIINE BOIPOCHI.

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 niK xpaHenue 6osee 1 T6 nndopmarun
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. OousblIne JaHHBIC — 3TO SBJICHHUE, KOTJa IU(POBHIC JaHHBIC HAMOO0JIEE MTOJTHO TPEICTABIISIIOT U3y4aeMblil
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 0OBEMBI (TEpaOauTHI+)
d. oOpabaTbiBaTh 3aMPOCHI OOJIBIIOTO KOJIUYESCTBA KIIMEHTOB (MHJLIMOHDI )
4. JIns 4ero aHAIMTUKY HeoOXoauMa "mecoununa’?
a. JUid BBICOKOTIPOM3BOJUTEIBHON AHAIMTUKU 3a CUET MCIIOJIB30BAHMS OMNEpaTHBHON mamsatTd u inDB
onepanuii
b. 11 XpaHeHuUs BCeX MOTYYCHHBIX OT 3aKa34MKa JaHHBIX
C. 715 IOCTPOEHUS OTYETOB O pe3ysbTaTax aHaIu3a
d. JuIs cCHYDKEHHS 3aTpart, CBSI3aHHBIX C PEIUTMKAIIUCH JTaHHBIX
5. HazoBuTe mpeumyiecTBa si3blka MporpaMMmupoBanus R, xak uHcTpyMeHTa data mining, mepen ApyruMu
SI3bIKAMU
a. ObICTpOJICHCTBHE
b. Oombioe Koa-Bo OMOIMOTEK AropuT™MOB MA/J] M CTATUCTUYECKUX TAKETOB
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 IpHBEIa K pocTy 00hEMOB
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. MamunHOoe 00yuyeHne 1 HEMPOHHBIE CETU

d. Pa3paboTka MareMaTH4eCKHX alrOpPUTMOB
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 CBIPBIX TaHHBIX

b. sTta rpynmupoBka o0wvekrToB (HaOmronenuii, coObITHI) HA OCHOBE IAaHHBIX, OMUCHIBAIOIINX CBOWCTBA
00BEKTOB

C. HabOp MJAaHHBIX, KaXaas 3alucCh KOTOPOIO IMpEACTaBiseT co0oi y4yeOHBIH NpuMep, CoJeprKallero
3a/IaHHBIM BXOJHOM BIIMSHHE, YTO U OTBEYAET €My IIPABUIIbHBIN BBIXOJHOW pe3yibTart.

d. mompasgeneHHe HCKYCCTBEHHOTO HHTEIUICKTa H3YYalOMIMil METOAbl TOCTPOCHUSI alrOPUTMOB,
CIOCOOHBIX 00y4YaThCsl Ha JJAaHHBIX

9. OOyuatorias BeIOOpKa — ...

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

b. maGop maHHBIX, KaXaas 3alMMCh KOTOPOTO MPEACTAaBISACT COOOW y4eOHBIM MpPUMEp, COJEPIKAIIETO
3aJIaHHBIA BXOJIHOM BIIMSHUE, U COOTBETCTBYIOIINM €My NTPaBUIIbHBIN BBIXOIHOM pe3ysbTar

C. BBIABJIEHHE B CBHIPHIX JaHHBIX paHEe HEU3BECTHBIX, HETPUBHUAJIbHBIX, MPAKTUYECKH IOJIE3HBIX U
JOCTYIHBIX MHTEpHpEeTaluy 3HaHWN, HEOOXOAMMBIX JUIl MPUHATHS PELUIeHUH B pasiu4HbIX cdepax
YEJIOBEYECKOU EATEIbHOCTH

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

a. CTPYKTYpHUPOBaHHBIE MAaCCHUBBI JAaHHBIX OomibIIoro obbema. Mx o0pabaThiBalOT TPU  TOMOIIH
CMELUANbHBIX aBTOMATU3UPOBAHHBIX MHCTPYMEHTOB, YTOOBI MCIIOJIb30BaTh JJIsi CTATUCTUKH, aHAIN3A,
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 MacCCHUBBI pa3HOOOpa3HON MHGOPMAIUU U CTEK CHEIHAIbHBIX TEXHOJOTHH Ui paboThl C
HEH.

d. Bce npuBeieHHbBIC ONPEICIICHNS BEPHBI.

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



volume (miep. ¢ aHTII. 00BEM)
visibility (mep. ¢ aHTJI. BUTUMOCTD )
vacant (Tiep. ¢ aHTJ1. CBOOOIHBII)
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 OJMH TECTOBBIN Bompoc — 1 6aii, HenmpaBuiIbHbIN — 0 6aiIoB.

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

IIpakTH4yeckue 3agaHus

[Ipaktuueckoe 3ananue Nel

HacTtpoiika obnaunoit cpeasl u paboueid obmactu MammHHOro o0y4yenus. Co3nanue padbodeit obnactu
MalMHHOro oOyueHus. OTnpaBka cyuniecTByrouX JaHHbIX. Co3gaHue HOBOro 3kcrnepuMeHTa. OOyueHue u
aHanu3 Mozeneil. Co31ath SKCIEPUMEHT U 00YYUTh MOJIENb Ha puMepe Habopa naHHbIX. Co3/1aHue KIacTepoB.
bubnmorexka mammuaHOTO 00y4eHMs. [IporpamMmmHuas rurardopma Ui HamUCAHWS 3aJlaHUi, 00padaThIBAIONINX
Oonpinre oOBEMBbI JAaHHBIX. BxXonaHble HaHHBbIE pa30MBAIOTCA HA HE3aBUCHUMbBbIC OJIOKH, KOTOpBIE 3aTeM
00pabaTbIBarOTCA MapajlIeIbHO Ha y37Iax Kiacrepa.

[Ipaktuueckoe 3ananue No2

I'padpoBass CYB]I. Ucnonb3ys rpadoByro CYBJI, pazpaborats 6a3y MaHHBIX MOJEIHHOM COIUATBHOM
CeTH. Y3el COIMaIbHON ceTH umMeeT cieayromue arpudyTtsl: @O, mon, Bo3pacT, ropojl, CIHUCOK TPYII IO
nHaTepecaM. CeMaHTHKa CBSI3M MEXKIY Y3JaMH — JPY)KECKHE OTHOIICHUS COOTBETCTBYIOIIMX IEPCOH («A
aBisgercs 1pyrom by). Pazpaborars u mpoTecTupoBaTh 3arpochl Ha BEIOOPKY JTaHHBIX U3 CO3JaHHOM rpadoBoi
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 IPOTECTUPOBaTh PyHKIIMH (HpeiiMBOpKA IS aHAIHM3a TIOCEIIAaeMOCTH 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.



