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Pabouas mporpamma maucnuiumbbl «Big Data (TexHomoruu O0NbIIMX JaHHBIX)»/ COCT.
AJL KunbuykoBa - Hanpunk: KbBI'Y, 2023. — 39 c.

PaGouast mporpamma npenHa3zHaueHa Ui OpernogaBaHus aucuuiuinael «Big Data
(TexHnomoruu OOJBIIUX MAaHHBIX)» MarucTpaHTaM O4YHOW (OopMbI OOyYECHHS HaIpaBICHUS
noarotoBku 02.04.02 — «dyHnamenTanbHas HHGOPMATHKAa U MHPOPMAITMOHHBIC TEXHOJOTHUM
MarucTepcKo mporpammbl  «MoJIeIMpoOBaHUE CHUCTEM HMCKYCCTBEHHOTO HWHTEIUIEKTa» B 4
cemectpe 2 roja.

PaGouass mnporpamma cocraBieHa ¢ y4€roM (¢eaepaibHOro ToCyAapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJIapTa BBICIIEro 00pa3oBaHUs 1O HampaieHuto nmoAarotoBku 02.04.02 —
«DynnamentanpHas ~ uHpoOpMaTMka W WHPOPMAIMOHHBIE  TEXHOJOTHH»  (YPOBEHB
MarucTpaTypbl), YTBEPKISHHOTO Mpuka3oM MuHHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit
®enepaunu ot 23 asrycra 2017 r. N 811 (¢ u3MeHEHHMSIMH M IOMOJHEHUSIMHU). Pemakuus c
u3menenusMu N 1456 ot 26.11.2020 (3apeructpupoBano B Muntocte P® 13 centsops 2017 .
Peructpanuonssiit N 48168).
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1. Ieab u 321244 OCBOEHHS U CHUILTAHBI (MOTYJIs)
[lenu ocBOCHUS TUCIMILIAHBIL:

- 3HAKOMCTBO CTYJICHTOB C IIPOOJIEMaMU ¥ TEXHOJOTUSMHU PAOOTHI C JTAHHBIMUA OTPOMHOTO
pasmepa (Big Data), hopmupoBanre mpeacTaBIeHUs 0 BOZMOXHOCTSIX U OTPAaHUYCHUSAX
OCHOBHBIX METOJIOB 00pa0OTKHU, aHAIN3a OOJIBIINX JTaHHBIX;

- U3yYCHHUE CTYJICHTAMH COBPEMEHHOI0 cocTosiHus Teopuu Big Data;

- IPUOOPETEeHNE 3HAHUH O TEXHOJIOTHSIX TOJITOTOBKH, XpaHEHHSs, 00pa0OTKH U aHAIHM3a OOJBIITNX
JIAaHHBIX;

- MPUMEHEHHE CTAaTUCTUYECKHX W MAaTEMaTHYECKHUX METOJOB JJIs aHajau3a OOoJbIINX O00BEMOB

uHpOpMaLnu;

- IOJIyYCHHE 3HAHHUI O TEXHOJIOTUAX U MeTo/1ax aHanu3a Big Data u untepriperaryu

pE3yJbTATOB.
3ajaun OCBOCHUS JUCUUIIINHBL:

- I3Y4YCHHME OCHOBHBIX METOJIOB XpaHEHHS M aHam3a OOJIBIUX JJAaHHBIX, B TOM YUCIe B chepe
KOPIIOPATUBHBIX (PMHAHCOB, MUPOBBIX PHIHKOB, IIOCTPOCHUS MOJICJICH U TIPOTHO3UPOBAHNS,

- (hopMUpOBaHKE MIPAKTUIECKOI0 HAaBBIKA 110 paboTe ¢ KIaCTEpPOM XpaHeHHs U 00paboTku Big

Data na npumepe Cloudera Hadoop, BbIOOpY METOIOB U TEXHUYECKUX PEIICHUI B 3aBUCHMOCTH

OT THIIa penraeMoi 3aaun 00padOTKU JaHHBIX U UX 00BEMa;

- YMCHHC UCIIOJIB30BaTh I/IHCTPYMGHTapI/Iﬁ AHAJIM3a JAaHHBIX U UX BU3YyaJIM3alluH.

2. Mecto qucuuniauabl B ctpykrype OIIOIT BO
Juciumuna «Big Data (TexHonmoruu OOJBIINX TAHHBIX )» OTHOCUTCS K 00s3aTeNIbHOM
yacth bnoka 1 «Jlucuumiauebel (MOAYJH)» OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl IO
HanpasieHnuto noaroroBku 02.04.02 «PynnamenTtanbHas nHGOpMaTHKa M MHPOPMALUOHHBIE
TEXHOJIOTUM»  MAarucrepckoil mporpamMmel  «MoJenupoBaHHE CHUCTEM  HMCKYCCTBEHHOTO

MHTEIJIEKTa» U u3ydaercs B 4 cemecTpe 2 roja.

3. TpeOGoBaHus K pe3y/IbTaTaM OCBOCHHUS AMCHUILINHBI (MOAY.JIsI)
ITporecc u3yyeHHs AUCLUILIMHBI HAaNpaBjieH Ha (OPMHUPOBAHUE DJIEMEHTOB CIEAYIOLINX
komnereHnii B cootBerctBUM ¢ ®I'OC BO wum OIIOII BO no naHHOMY HampaBi€HUIO
MOJITOTOBKHU:

yauBepcaibnble (YK):

Koambt Coaepxkanue KoMIeTeHH




VK-1 Crioco0eH OCyIIecTBIATh KPUTHUECKUN aHAIN3 MTPOOIEMHBIX CUTYallHid Ha
OCHOBE CHCTEMHOTO TOJIX0/1a, BEIPA0AThIBATh CTPATETHIO ACHCTBUI

odmenpodeccnonanbubix (OIIK):

Konsl Coaepixanue KoMIeTeH M

CriocoOeH MHCTAILTMPOBATh U CONPOBOXK/IATH MPOTrPaMMHOE 00eCIIeYeHHe
OIIK-5 WH(OPMALIMOHHBIX CUCTEM, OCYIIECTBISITh Y()(PEKTUBHOE yIIpaBIeHUE
pa3pabOTKOM MPOrpaMMHBIX CPEJICTB M MPOSKTOB

npogeccnonaabubix (IK):

Koabl Conepmafme KOMIICTCHIIUHA

Crnioco0eH pyKOBOAUTh IPOEKTAaMU 10 CO3AaHUI0, BHEJPEHUIO U UCIIOJIBb30BaHUIO
[K-7 OJTHOM UM HECKOJIBKUX CKBO3HBIX IIU(POBBIX CyOTEXHOJIOTUI UCKYCCTBEHHOTO
WHTEJUICKTA B MPUKJIATHBIX 00JIaCTAX

B pe3ynbrare ocBOEHUS AUCHUIIIMHBI 00yUYaOLIUICS TO0JKEH:
3HaTh:
- 0COOEHHOCTH MCII0JIb30BaHMsI BHEIIIHUX U BHYTPEHHUX KAHAJIOB CBSI3U IPH Nepeade O0JIbIINX
00BEMOB JIaHHBIX;
- coCTaB M Ha3HaveHue moxayei online/offline 06paboTkH, MOACHCTEM WHACKCUPOBAHUS H
XpaHEeHHS JJAHHBIX;
- (ha3bl U AEWCTBUS, BBIIOIHIEMbIE IPOrpaMMHBIM KapkacoM Hadoop npu ucnonnenuun
MapReduce-nporpammsr;
- coctaB kiactepa Apache Spark u Apache Kafka;
- cocraB kiactepa Apache Cassandra;
- cpeicTBa 00ecreueH sl COTIaCOBAHHOCTH B BBICOKOITPOM3BOAUTENIBHBIX CUCTEMAX XPaHEHUS
JTAHHBIX;
- BUJbl aJITOPUTMOB MAIIMHHOTO OOyuY€HUsl, IPUTO/IHbIE Ul UCTOIb30BaHus B offline-monynsx,
- BUJIBI QJITOPUTMOB MAIIMHHOTO O0YYEeHWsI, IPUTOAHBIE IS UCTI0Ih30BaHus B onfline-MoTysix.
Ymersn:
- TI0JIB30BaThCSl OCHOBHBIMH METPUKAMH TS OIICHKH Ipou3BoauTenbHoctd BigData-cucrewm;
- IPUMEHSTh CTaHJapTHBIE CPEJICTBA Pa3padOTKH JIJIsl OPraHU3alMK MTPOLIECCOB MOTOYHON
00paboTKH OOJBIITUX 0OHEMOB JIaHHBIX;
- IPUMEHATH TEXHOJIOTHIO KoHTelHepu3anuu OpenShift 1s pazBepTbiBaHMS TPOrPaMMHBIX
peleHuii B o0nake;

- OICHUBATH HGO6XO}II/IMyIO MMPONU3BOAUTCIIBHOCTD Y3JI0B CCTU UCXOJA U3 HpOFHOSI/IpyeMOfI




Harpy3KH;

- IPOCKTUPOBATH OTKaSOYCTOfI‘{HBBIG BBICOKOITPOU3BOAUTCIIBHBIC MOAYJIM MHACKCALIUNU JaHHBIX,

npeHa3HAYCHHBIC /ISl IOJICPYKKU KOHKPETHBIX ainroputMmoB BigData-ananutuku;

- IPUMCHATDb I‘I/I6pI/II[HI>IC BBIYHCIIUTCIBHBIC TCXHOJIOTHH B 3aJa4aX MallIMHHOI'O 06y‘ICHI/IH.

Baanersn:

- MeToiaMu aekommosunuu BigData-3anauq;

- CIoco0amMu OpraHu3allvy BHEIIHUX ceTeBbIX nHTepdeiicoB BigData-cucrem u moctpoeHus

moayaei aisa online/offline o6padboTkw;

- IpUHIOHUIIAMHA ITOCTPOCHUA HHTCIPATMOHHOI'O KJIACTCPHOTO I/IHTep(i)eﬁca I OpraHu3anuu

B3aHMO[[€I>'ICTBPISI pacnpeaciiCHHbIX CUCTCM,

- HaBBIKAMU YIIpaBJICHUs )KU3HEHHBIM ukioM Hadoop-knacrepa;

- criocobamu pasBepThiBanust MapReduce-iporpamm B Hadoop-okpyskenuu;

- MaTCMAaTH4YCCKUM allliapaToM TCOpUU BCPOHTHOCTeﬁ U TCOPHUH MAaCCOBOI'O O6CJ'Iy>KI/IBaHI/IH JJIA

MOCTPOESHHSI MOJIeNIel TIOTOKOB JaHHBIX B BigData-cucremax;

- IPUHIIUIIAMHA TPAaHCPOPMALIUU TTOTOKA BXOSIIEH HH(OPMAIH B TOTOK OOBEKTOB XpaHEHUS

Big Data-cucremsr;

- CII0c00aMH ITOBBIILIEHUS MMPOU3BOJUTCIIbHOCTHU aJITOPUTMOB MAIlIMHHOI'O 06yquH$[ C

IMPUMCHCHUCM FI/I6pI/II[HI>IX BBIYHCIIUTECILHBIX TEXHOJIOTHH,

4. Copnep:xaHue H CTPYKTYpa AMCHHIIAHBI (MOILYJI51)

Taonuya 1. Cooepircanue oucyunaunwvt (mooynsn) «Big Data (Texnonozuu 601vuux 0aHHbIX)»

(nepeuens ouenounvix cpedcme u KOHMPOAUPYEMBIX KOMAEMEHYUIL)

Kon
Ne HaumMmeHnoBaHue KOHTpoJmpyemoii | HaumeHoBanue
n/n pasnena/ TeMbl (G 0112 | D U KOMIIeTEHIIUH OIEHOYHOT 0
(W14 ee 4aCTH) cpeacTBa
1 2 3 4 5
ApxuTexTypa OO611ue Bonpochl OpraHu3anuu VK-1 IIpakTrueckas
Big Data Big Data-cucrem. ITpoGiemsr OIIK-5 pa6ora (TIP),
CUCTEM. opranusanuu Big Data-cuctem. ITK-7 JIOMaIllHee
Yacts 1. Krnaccudukanus xapakrepa 3a1a4y 3amanwue (/13),
JUIs BBIOOpa MOAXO0As1IEeN pyOexHBIN
peanuszauuu. MeToasl koHTpoJis (PK)
nexomno3zunuu Big Data-3anau.
1. Metpuku npou3BOAUTEILHOCTH

Big Data-cucrem, coctas u
Ha3HA4YEHUE MOJICUCTEM
BHYTPEHHUX/BHEIIHUX OOMEHOB,
noacuctem online/offline
aHanuTuKu. OcoOeHHOCTH
UCIOJIb30BAHUS BHEIIHUX U
BHYTPCHHUX KaHAJIOB CBSI3U TPU
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nepenadye OOIbIINX 00HEMOB
naHHbIX. OCHOBHBIE METPUKAMHU
JUTSL OTICHKHU TIPOU3BOAUTEIHLHOCTH
Big Data-cucrem. CriocoObI
OpTraHHU3aIMH BHEIITHUX CETEBBIX
unrepdeiicoB Big Data-cucrem n
[IOCTPOEHUS] MOAYJICH JJIst
online/offline 06paboTKH.

Apxurekrypa
Big Data
CUCTEM.
YacTs 2.

MeTpuKy mpou3BOAUTEIHLHOCTH
Big Data-cucrem, cocras u
Ha3HAYEHUE MOJACHCTEM
BHYTPEHHUX/BHEIIHUX OOMEHOB,
nojacuctem online/offline
aHamuTHKH. OCOOCHHOCTH
WCIIOJIb30BaHUSI BHEIITHUX U
BHYTPCHHUX KaHAJIOB CBSI3U TPU
nepeaayde 00JbIINX 00BEMOB
naHHbIX. OCHOBHBIC METPUKAMU
JUTSL OTICHKH TIPOM3BOAUTEILHOCTH
Big Data-cucrem. Crioco0sI
OpTraHHU3aIH BHEITHUX CETEBBIX
unrepdeiicoB Big Data-cucrem n
MMOCTPOEHUSI MOAYJIEH IS
online/offline 06paboTky.

YK-1
OIIK-5
ITK-7

TP, /13, PK

Wndpactpykrypa
Big Data cucrem

CucreMsbl IOCTPOEHUS
BUPTYAJIU3UPOBAHHBIX CETEBBIX
uHppacTpykTyp. CHCTEeMBI
JIETKOBECHOM KOHTEHHEpHU3aIlUH.
Bomnpoce! Buptyanuzanuu
CETeBBIX (PYHKIIMI U MOCTPOCHUS
MIPOTPAMMHO-OTIPEEISIEMBIX
ceTtell. HazHaueHne TeXHOIOrui
SDN/NFV. Mexanu3msl paboTbl
CUCTEM YTPaBIICHUS
BUPTYaITH3UPOBAHHBIMHU
KOHTeHHepaMu. TexHomorus
koHTeHepuzauu OpenShift mst
pa3BEpTHIBAHMS POTPAMMHBIX
peuieHuii B o0nake. [IpuHiumnel
HCIIOIb30BaHUS TEXHOJIOTHI
OpenStack u OpenShift s
OpraHu3ally CeTel BUPTYyaIbHbIX
MAIIIMH U CUCTEM yTIPABJICHUS
KOHTEUHEPAMH.

YK-1
OIIK-5
ITK-7

TP, /13, PK

ITakeTHas
pacmpeneneHHas
oOpaboTka
OOIBIINX
00BEMOB
JTaHHBIX

TexHonorus opranuzanuu
MaKeTHON 00pabOoTKU OOJIBIINX
o6beMoB nanHbIX MapReduce.
@da3bl U ICVCTBUSI, BBITIOJIHIEMBIE
porpaMMHbIM kapkacoM Hadoop
npu ucnonnennu MapReduce-
nporpaMmsbl. Pazpabotka Java-

YK-1
OIIK-5
[TK-7

TP, /13, PK
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MIPUJIOKEHUS, UCTIONB3YIOIIHE
Hadoop a1 BeimoHeHHS
MaKeTHOH 00pabOTKH JaHHBIX TI0
Taiimepy. YnpaBieHus
KU3HCHHBIM ITuKJI0M Hadoop-
kiacrepa. Criocodamu
pa3BeptreiBanuss MapReduce-
nporpamm B Hadoop-okpykeHHH.

Onecuka
IIPOU3BOIUTEITh
noctu Big Data-
CHCTEM

DNEeMEHTHI TEOPUH MACCOBOTO
00CITyKUBaHUS IJIsl OLICHKH
MIPOU3BOAUTEILHOCTH
pacnpeesieHHbIX
BbIUKCINTENbHBIX Big Data-
cucteMm. OCHOBBI TEOPUH
MaccoBOT'0 00CITY)KMBaHUS IS
pacuera UHTEHCUBHOCTHU
MIOCTYIUIEHHUS 3alIpOCOB Ha

Kax el y3en cetu. OueHka
HE00X0IUMOM
MIPOU3BOIUTEIBHOCTH Y3JI0B CETH
HUCXOMS U3 IPOTHO3UPYEMOM
Harpy3ku. Matematuyeckui
anrmapar TeOpHH BEPOSITHOCTEH U
TEOpPUU MacCOBOTO
00CITyKUBaHUS JJIs1 IOCTPOEHUS
MoOjIeTIell MOTOKOB JTaHHBIX B Big
Data-cucremax.

YK-1
OIIK-5
ITK-7

TP, /13, PK

AcCHUHXpOHHas
obpaboTka
0O0JIBIINX
00BeMOB
TAHHBIX

[TpuHIHMITEL PabOTHI C
texHonorue Apache Spark ms
BBINOJIHEHUS] ACHHXPOHHBIX
BBIUUCIIUTENLHBIX ONEPAiil 1
CHCTEMBbI ouepeae s
YIPaBJICHUSI aCHHXPOHHBIMU
nporneccamu B Big Data-
cuctemax. CoctaB KjacTepa
Apache Spark n Apache Kafka.
Opranuzanys 3arpy3Ku/BeITPY3KH
uHpopmanuu B cuctemax Apache
Spark u Apache Kafka.
AMUHHCTPUPOBAHUE CUCTEM
Apache Spark u Apache Kafka,
crioco0amMM OpraHU3aLuu
ACHHXPOHHOI'O B3aMMOJICHCTBHUS
HECKOJIbKUX BBIUMCIIUTENBHBIX
3a1ad.

VK-1
OIIK-5
I1K-7

TP, /13, PK

XpaHeHue
0O0JIBIINX
00BEMOB
JTAHHBIX

Bricokonpon3BoauTeIbHBIE
NoSQL-cucremsr. [Ipeamnocsuikm,
TUTIBI U XapakTepuctuka. Coctan
1 XapaKTePUCTHKHU
BBICOKOIIPOU3BOIUTEIHHBIX
(haliJIOBBIX CHCTEM Ha IIPUMEpE

YK-1
OIIK-5
[1K-7

TP, /13, PK
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GFS, HDFS u NFS v4.1. CoctaB
kimacrepa Apache Cassandra.
CpenctBa obecrieueHus
COTJIACOBAaHHOCTH B
BBICOKOIIPOM3BOIUTEILHBIX
CHCTeMaxX XpaHEHHs JaHHBIX.
Omnpenenenrue HEOOXOUMOTO
THIIa CHCTEMBI XPaHEHHS U CXEMY
YIaKOBKH JJAHHBIX B 3aBUCHMOCTH
ot 3a1aun. [IpuHImmne!
TpaHchopMalry IOTOKa
BXozsueld nHGopMau B HOTOK
o0bekToB Xpanenus Big Data-
CHCTEMBI.

8. | IlocTpoenue Moaynu uHAEKCauuy TaHHBIX IS YVK-1 [P, 13, PK
WHJIEKCOB Big Data-cucrem. Ha3naucuue OIIK-5
MOJyJIEN MHJEKCALlUH TAHHBIX U [IK-7
TpeOOBaHUS K HUM.
[IpoexTnpoBanue
0TKa30yCTOMYMBBIX
BBICOKOTTPOU3BOAUTEIIBHBIX
MOJIyJIeH WHIEKCAIIUH TaHHBIX,
NpeaHa3HauYeHHbIE IS
MOJIEP>KKH KOHKPETHBIX
anroputmoB Big Data-ananuTuku.
[TpuHIMIIBI TOCTPOEHUS U OLEHKU
MIPOU3BOIUTEIHLHOCTH MOACUCTEM
WHJEKCAIlUU IaHHBIX.

9. bubnunorexu AJITCOPUTMBI MAIIMHHOTO VYK-1 ITP, /13, PK
MaIIMHHOTO oOy4eHus1, IpeJHa3HAYECHHBIE TS OIIK-5
oOy4eHus 1Jis MAKETHOW U MOTOYHOH [K-7
Big Data- 00paboTku. Busbl anroputmMon
CHCTEM MAaIIHHHOTO 00yYeHUS,

MIPUTO/HBIE JIJIS1 HCTIOJIh30BaHUS B
offline-momynsx, Bubr
ITOPUTMOB MAITUHHOTO
00yYeHUsI, IPUTOTHBIC JISI
HCIoJIb30BaHus B onfline-
Moxayisix. [lpumenenune
TUOPUAHBIX BEIYMCITUTEIBHBIX
TEXHOJIOTHH B 3aJ1auax
MamuHHOro o0yueHust. Criocoobl
MTOBBIIMIECHUS] POU3BOAUTEIHLHOCTH
QITOPUTMOB MAITUHHOTO
o0y4eHus ¢ MpUMEHEHUEM
TUOPUIHBIX BEIYMCITUTEIBHBIX
TEXHOJIOTHIA.

Obmas Tpynoémkocts aucuuiuinHbl «Big Data (TexHonmoruu Oo0NbIIMX JaHHBIX)»

coctasJsieT 4 3auérHpie enuuuibl (144 yaca).




Tabnuua 2. Cmpyxkmypa oucuunaunst (mooynsa) «Big Data (Texnonozuu 601vuiux 0anHubIx)»

TpynoemkocTs
Buag pab6otsl 9acoB / 3aY4eTHBIX eIHHHIL

4 cemecTp BCEro
OOuast TPy10eMKOCTh (B 4acax) 144 144
KonrakTHasi pa6ora (B yacax): 50 50
Jlexyuonnvie 3anamust (J1) 10 10
Ilpakmuueckue sanamus (113)
Cemunapckue 3anamus (C3) - -
Jlabopamopusie pabomut (JIP) 40 40
CamocrosiTesibHasi padora (B 4acax), B TOM 4YHCJIe 85 85
KOHTAKTHasi padora (BHe ay/INTOPHAs):
Pacuerno-rpaduueckoe 3aganue - -
Pedepar (P) - -
Occe (D) - -
Kontpoinbnas padora (KP) - -
CamocTosTeIbHOE U3YUEHHE Pa3/IeNioB 85 85
Kypcosoii npoexT (KII), kypcoas padota (KP) - -
IToaroToBKa U MPOXOXKACHUE POMEKYTOYHOU ATTECTALIUH 9 9
Buja npomexyTouHO# aTTecCTAaNNU 3a4er 3a4er

Tabnuya 3. Jlekuuonnvie 3auamus

Ne
n/n

Tema

1.

Beoonoe zanamue. Ob1ue Bonpocs! oprannzanuu Big Data-cucrem. ITpoGiembl
opranuzaiuu Big Data-cucrem. Knaccuduxkanuus xapakrepa 3aaad ais Beioopa
noaxojsuieil peanuszanuu. Metoasl nekomnosunuu Big Data-3angau.

Apxumexmypa Big Data cucmem. Yacmo 1. MeTtpuku npousBoautenbHocti Big Data-
CHCTEM, COCTaB M Ha3HaYEeHHE MOACUCTEM BHYTPEHHHUX/BHEIIHUX OOMEHOB, MOACUCTEM
online/offline ananutrnku. OcoOEHHOCTH UCIOJIBL30BAHUS BHEITHUX U BHYTPEHHUX
KaHaJIOB CBSI3U IPH Iepejiaue 60JIbIINX 00beMOB TaHHBIX.

Apxumexmypa BiQ Data cucmem. Yacms 2. CiocoObl HHTETPALIMH TTOJICHCTEM
online/offline 06paboTKH, MOACUCTEM HHAECKCUPOBAHUS U XpaHEHU JaHHbIX. BBeneHue B
MpoOJIEMAaTHKY TIOCTPOCHUSI CHCTEM MOHUTOPUHTA BBIYHCIUTEIBHBIX pecypcoB. CocTaB u
Ha3zHaueHue (Ha MpUMepe CUCTEMbl MOHUTOPUHTIA BBIYMCIUTEIBHBIX PECYPCOB) MOYJIEH
online/offline 00paboTKH, NOJCUCTEM MHIEKCUPOBAHHUS U XpaHEHUS! IaHHBIX.

Hupppacmpykmypa Big Data cucmem. CCTeMbl IOCTPOSHHS BUPTYJIN3UPOBAHHBIX
ceTeBbIX HHPpacTpyKTyp. CHcTEeMBI JIETKOBECHOM KOHTelHepu3auu. Bormpocsl
BUPTYyaJIM3alluH CETEBBIX (PYHKINI U TOCTPOCHHUS IPOTPaMMHO-OTIPEIEISIEMbIX CETEH.
Hasznauenue texnonoruit SDN/NFV. Mexanu3mbl pabOThI CHCTEM YIIPaBICHHS
BUPTYaJIN3UPOBAHHBIMU KOHTEHHEPAMH.

Ilaxemnas pacnpedenennas oopabomka 60abwux 00vemos 0anHvix. TEXHOIOTHS
OpraHu3aIy MaKeTHOU 00paboTKu OoJbIX 00beMoB HanHbIX MapReduce. ®a3sl u
JICHCTBHS, BBITIOJHSAEMBIC TPOrPaMMHBIM KapkacoM Hadoop mipu ucrotHeHun
MapReduce-nporpamMMBsi.
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Oyenka npouszeooumensrocmu Big Data-cucmem. DneMeHTb TEOPUU MaCCOBOTO
00CITy>KUBAHUS JIJIs1 OLICHKH ITPOU3BOIUTEIIBHOCTH PACIIPE/ICIICHHBIX BRIYHCITUTEIIBHBIX
Big Data-cucrem

7. | Acunxponnas obpabomia 6orvuiux 06vemos oanusix. IIpuHIUIBI paOOTHI C TEXHOJIOTHEH
Apache Spark nmst BBITOTHEHHSI aCHHXPOHHBIX BBIYHCIUTEIBHBIX ONEPALUN U CHCTEMBI
ouepeselt s yrpaBieHHs aCHHXpOHHBIMU Tporieccamu B Big Data-cucremax. Cocras
knacrepa Apache Spark u Apache Kafka.

8. | Xpanenue bonvuuux 06vemos dannvix. Beicokonpon3poautenbHbie NoSQL-crucTeMsl.
[IpenmnochuIKy, THITHI U XapakTepucTrka. COCTaB U XapaKTePUCTHKU
BBICOKOITPOMU3BOANTENBHBIX (hainoBeix cucteM Ha mpumepe GFS, HDFS u NFS v4.1.

9. | lHocmpoenue unoexcos. Mopynu wuHAEKcauu JaHHBIX a1 Big Data-cucrtem.
Hasnauenune mopmyneit MHIOEKcalluu TaHHBIX U TpeOoBaHus K HUM. [IpoexTupoBaHue
OTKa30yCTOMYMBEIX  BBICOKOTIPOM3BOAMTEIBHBIX  MOMYJICH  HMHIEKCAIMA  JIaHHBIX,
npeJHa3HAuYCHHbIC U TMOMJCP)KKA KOHKPETHBIX anroputmMoB Big Data-anamutuku.
[TpuHIMIBI TOCTPOCHUS U OICHKH MPOU3BOJUTEILHOCTH TIOACHCTEM WHICKCAIIUU
JAHHBIX.

Tabnuya 4. IIpakmuueckue 3anamus (CemMunapcKue 3aHamus)

Ne Tema

n/n

1. | IlpakTHueckue 3aHATHUS MO TUCIUIUIMHE HE MPETYCMOTPCHBI

Tabnuua 5. Jlabopamopmusie pabomot no oucyuniune (MoOyo)

Ne Tema

n/n

1. | CnocoObl opranu3aiui BHENIHUX ceTeBbIX nHTep(eiicoB Big Data-cucrem u moctpoeHus
monyined aig online/offline 06paboTku.

2. | CranmapTHbIe CpeaCcTBa pa3pabOTKH ISl OpraHU3aIuHU MPOIIECCOB MOTOYHON 00paboTKU
00JIBIITUX 00BEMOB JAaHHBIX.

3. | Haznauenue Texnonoruii SDN/NFV.

4. | Pa3paboTka Java-npunoxeHus, ucrnob3yromue Hadoop as1st BBIIONTHEHNUS! TAKETHO
00paboTKH JaHHBIX 10 TaMeEpy.

5. | MaremaTudeckuii anmapaT T€OpUU BEPOITHOCTEH U TEOPUU MACCOBOTO OOCITY KHBAHHS
JUTsS TOCTPOCHHMSI MOJIeIel TTOTOKOB JAaHHbIX B Big Data-cucremax.

6. | CocraB kiacrepa Apache Spark u Apache Kafka.

7. | Onpenenenue HEOOXOAMMOTO THUIIA CUCTEMBI XPAHEHHUS U CXEMY YIIAaKOBKH JJAHHBIX B
3aBHCHMOCTH OT 33/Ia4H.

8. | [IpoekTpoBaHNE OTKA30yCTOWYMBBIX BHICOKOIIPOU3BOIUTEIILHBIX MOTYJICH WHICKCAIIMH
TAHHBIX, IPEIHa3HAUCHHBIE I MOAEPKKH KOHKPETHBIX anropuTMoB Big Data-
AHATUTHKH.

9. | AnropuTMBl MalIMHHOTO O0yUYeHUs, MpeJHa3HAYCHHBIE JIJIsl TAKETHOW U MOTOYHOM
00paboTKH.

10.| Buas!l anropuTMOB MallTMHHOTO 00YYEHHUS, TPUTOIHBIE SIS UCIIONIb30BaHus B onfline-

MOJTYJISIX.

Taoauya 6. CamocmoamenvHoe usyuenue pazoenoe OUCUUnIunsl (Mooyis)
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BOHpOCbI, BbIHOCHUMBIC HA CAMOCTOATEIbHOC H3YUYCHHE

n/n
1 Crioco0b1 opranu3anyy BHEIIHUX ceTeBbIX HHTepdeiicoB BigData-cuctem n noctpoeHus
" | momyneii quis online/offline 06paboTKH.

5 [TpuHIMTIBI TOCTPOCHUS HHTETPAIIHOHHOTO KJIIACTEPHOT0 HHTepdeiica Uit opraHu3aiu
B3aUMOJICHCTBHSI Paclpe/IeIEHHbIX CUCTEM.

3 [Tpununs! ucrions3oBanus Texnonoruit OpenStack u OpenShift s opranuzanun ceteit
BUPTYaJIbHBIX MAlIMH U CUCTEM YIPABJICHUs KOHTEHHEpaMH.

4 VYnpasienus xu3HeHHbIM 1HKI0M Hadoop-kinactepa. Criocobamu pa3BepThIBaHUS

MapReduce-niporpamMm B Hadoop-oKpy keHHH.

OCHOBBI TEOPHH MAacCOBOTO OOCITY>KMBAHHUSI JIJISl pacieTa MHTCHCHBHOCTH TIOCTYTUICHUS
5. | 3ampocoB Ha Kaxbli y3en cetu. OneHka HeoOX0UMON TPOU3BOIUTEILHOCTH y3JI0B CETH
HCXOJs U3 NPOTHO3UPYEMOM HArpy3KH.

AnmunuctpupoBanme cucreM Apache Spark u Apache Kafka, cnoco6amu opranuzanuu

6 ACUHXPOHHOT'O B3aMMOJECHCTBUSI HECKOJIBKMX BBIYMCIMTEIbHBIX 3a/1a4.

7 [TpuHIMTIIBL TpAaHCHOPMAITUH TOTOKA BXOASIIECH HH(POPMAIIMK B TIOTOK OOBEKTOB XPaHEHHS
" | Big Data-cucremsi.

8 bubmmorexkn mammHHOTO 00yuenus st Big Data-cucrem. AnroputMbl MalImHHOTO

oOyueHus1, IpeJHa3HAYCHHbIE JIJIsl MAKETHOW U MOTOYHOM 00pabOoTKH.

5. OuneHo4Hble MaTepUAJIbI ISl TEKYLIEro U py0e;KHOro KOHTPOJIS yCIleBaeMOCTH
U NPOMEKYTOYHOM aTTecTAlMU

KoneunsIMu pe3ynpTaTraMu 0CBOSHMs NporpaMmbl quctuiinibl «Big Data (Texnonoruu
OONBIINX JQHHBIX)» SBJISAIOTCS C(HOPMHUPOBAHHBIE KOTHUTHUBHBIE JECKPUITOPHI «3HATbY,
«YMETb», «BIIAJIETh», PACHUCAHHbIE IO OTAEIbHBIM KoMIeTeHIUsIM. DOpMUPOBAHHME ATHUX
JECKPUNTOPOB NMPOUCXOIUT B TEUEHHE BCEr0 CEMECTpa IO 3TalaM B paMKax pa3jIMyHOro BUAA
3aHATUH U CAMOCTOSATEIILHONW PabOTHI.

B xoze u3y4yeHus AUCHUILIUHBI IPEyCMaTPUBAIOTCS MeKyuuil, pyoedcHvlll KOHMpOb U
NPOMENCYMOYHAS AMMeCmMayus.

Koumponvnvie meponpuamus no oOucyuniume TIPOBOASTCS B  COOTBETCTBHM C
[TonoxxeHneM o OGamIbHO-PEUTHHTOBOW cucTeMe arrecranuu obydaromuxcs KBI'Y. Onenka
yCIIEBaEMOCTH O0YYarolIerocsi OCyLIECTBISETCS B XOJ€ TEKYIEro M pyOoeKHOro KOHTpOJIS, a
TaK)Ke MPOMEKYTOUHOM aTTeCTallH.

5.1. OueHo4yHble MaTepuaJbl 1JIsl TEKYIero KOHTPOJIS

L]env mexyweco konmpoJis — OLEHKa pe3yJIbTaToB paboThI B ceMecTpe U o0ecrieueHue
CBOEBPEMEHHOM 00paTHOMN CBA3HU, JJIs1 KOPPEKLUUU 00yUeHUs, aKTUBU3ALIUU CAMOCTOSTEIbHOM
paboTsl oOy4atonierocsi. OOGbEKTOM TEKYIIEro KOHTPOJIS ABJISIOTCS KOHKPETU3UPOBAHHBIE
pe3ynbTaThl 00y4eHus (yueOHbIe TOCTHKEHHUS) IO JUCIUILTUHE.

Texywuii KOHmMpOAb YCIEBAEMOCTH OOECleYrBaeT OLEHHUBAaHME XOAa OCBOCHHS

JAUCHUIINIMHBI BKJIIOYACT: OTBCTHI HA TCOPCTHYCCKUC BOIPOCHI HA IMPAKTHYCCKOM 3aHATHUH,
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pellleHne TMpaKTUYECKUX 3aJad M BHIIOJHEHUE 3a/laHuii Ha MPAKTUYECKOM 3aHSTHH,
CaMOCTOSATENIFHOE BBINOJHEHUE WHAUBUIYAIbHBIX JOMAIHUX 3aJaHuil (Hampumep, pelieHue
3a[a4) ¢ OTYETOM (3aIUTOH) B yCTAHOBJIEHHBIH CPOK, HATUCAHUE JIOKIA0B, peheparTos.

OneHka KkauyecTBa TMOJATOTOBKM Ha OCHOBAHWUM BBINIOJHEHHBIX 3aJaHUM  BeaeTcs
npenogaBaresieM (C OOCYXJAEHHEM pe3yJIbTaToB), Oayibl HAYUCIAIOTCS B 3aBHCHUMOCTH OT
CJIO’KHOCTH 3aJIaHus.

5.1.1. Bonpocwt no memam oucyunaunst «Big Data (Texnonozuu 6oavuiux 0annwix)»
(koumponupyemvie komnemenyuu YK-1, OIIK-5, IIK-7)

Tema 1. Apxumexmypa Big Data cucmem. Yacmo 1.

Oo6mme Bompoce! opranuzanuu Big Data-cucrem. IIpobrnemsl opranuzanuu Big Data-
cucteMm. Knaccupukanus xapaktepa 3amgad JUis BbIOOpa MOAXOASIICH peamu3anuud. MeTombl
nexomnosunuu Big Data-zamau. Merpuku npousBoautensHoctu Big Data-cucrem, coctaB u
Ha3Ha4YeHHE MOJCHCTEM BHYTPEHHHUX/BHEIIHUX 0OMEHOB, mojcucteM online/offline ananutuku.
Oco0eHHOCTH MCIIOIB30BAHUS BHEIIHUX U BHYTPEHHUX KaHAJIOB CBSI3M MPHU Tepenayde O0IbIINX
00beMOB aHHBIX. OCHOBHBIE METPHKAMHM JUIsl OLIEHKH Mpou3BoauTensHocTH Big Data-cucrem.
CnocoObl OpraHu3anMyd BHEUIHUX ceTeBbIX uHTepdeiicoB Big Data-cucrem u moctpoenus
monyneit ana online/offline 06paboTku.

Tema 2. Apxumexmypa Big Data cucmem. Yacmo 2.

Metpuku mnpousBoguTensHocTH Big Data-cucrem, coctaB W Ha3HAYCHHE TOJCUCTEM
BHYTPEHHUX/BHEIIHUX o0oOMeHOB, moxacucteM online/offline anamutuku. OcoOeHHOCTH
WCIIONIb30BAaHUsl BHEUIHUX W BHYTPEHHUX KaHAJIOB CBA3M MpU Tepeauye OoNbIIUX 00bEeMOB
naHHbIX. OCHOBHBIE METPUKAMH ISl OIICHKHU Mpou3BoauTenbHocTH Big Data-cuctem. CriocoOsr
OpraHM3ali BHEIIHUX ceTeBbIX MHTepdeiicoB Big Data-cucrem m moctpoenus monynen ais
online/offline 06paboTKH.

Tema 3. Ungpacmpyxmypa Big Data cucmenm.

Cucrembl TIOCTPOCHHUSI BHUPTYaTU3UPOBAHHBIX CETEBBIX HHPpAcTpyKTyp. CucTeMbl
JIETKOBECHOM KOHTelMHepu3auuu. Bompockl BupTyalin3alMyu CETEBBIX (YHKIMI M MOCTPOEHUs
mporpaMMHO ompeaensieMbix ceTeil. Haznauenue texnonoruit SDN/NFV. Mexanusmsl paboTsl
CUCTEM YIIPaBJICHUS BUPTYAIU3HUPOBAHHBIMU KOHTEWHepamH. TeXHOJOTus KOHTeHHepu3aluu
OpenShift mast pa3BepThIBaHHS MPOTPaMMHBIX pelleHnii B o0sake. [IpHHIUIIBI HCIIOIB30BAHUS
texHosioruit OpenStack u OpenShift nns opranuzanuu cereil BUPTyalbHBIX MAllUH U CHCTEM
yIOpaBleHUs] KOHTEHHEpaMH.

Tema 4. Ilaxemnas pacnpedenennas 06padbomra OOIbUUX 00bEMO8 OAHHBIX.
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TexHonmorus oOpraHM3anuyd TAKETHOW 0OpaOOTKHM OOJBIIKUX OOBEMOB  JTaHHBIX
MapReduce. ®a3pl u JAEHCTBHUS, BBINOJIHSICMBbIC IPOrpaMMHBIM Kapkacom Hadoop npu
ucnonaenun MapReduce-tiporpammer. Paspabotka Java-npunoskenusi, ucnodb3yromue Hadoop
JUTSL BBITIOJTHEHUSI TAKETHOW 00paOOTKU JaHHBIX IO TaiiMepy. YHpaBieHHUs KU3HEHHBIM IIUKIOM
Hadoop-kmnactepa. Criocobamu pa3septhiBanus MapReduce-iporpamm B Hadoop-okpyskeHuu.

Tema 5. Oyenxa npoussooumenvnocmu Big Data-cucmem.

DNeMeHTHl TEOpPHH MAacCOBOTO OOCIY>KMBAaHHS JJISi OLEHKHA IPOU3BOJUTEIIEHOCTH
pacnpeieieHHbIX — BbhIYMCIUTENbHBIX Big Data-cuctem. OCHOBBI  TEOPHUM  MaccoBOIO
o0cyKUBaHUs JJIs pacyeTa UHTEHCUBHOCTHU MOCTYIUICHHUS 3alIPOCOB Ha KaXIbIN y3€ll CeTH.
Onenka He0OXOAUMOM MTPON3BOAUTEILHOCTH Y3JI0B CETU UCXO/IS U3 TIPOTHO3UPYEMON Harpy3KH.
MaremaThueckuil ammapar TEOpPUHM BEPOSITHOCTEN M TEOPUM MacCOBOTO OOCITYXUBaHUS MAJIs
MOCTPOCHUS MOjIeTieil moToKoB aHHbIX B Big Data-cucremax.

Tema 6. Acunxpournas obpabomra 601bUUX 00BEMOE OAHHDIX.

[Tpunmuner  paboTel ¢ TexHonorue Apache Spark pans  BBIOTHEHHS ACHHXPOHHBIX
BBIYMCIIUTENILHBIX ~OMEpalluii ¥ CHUCTEMBbl oOuepeledl Juisl yOpaBJICHUS ACHUHXPOHHBIMU
nporeccamu B Big Data-cuctremax. CocrtaB kimactepa Apache Spark u Apache Kafka.
Opranuzanus 3arpy3ku/Beirpy3ku uHpopmanuu B cucreMax Apache Spark m Apache Kafka.
AnvunuctpupoBanne cucteM Apache Spark um Apache Kafka, cmocobamu opranuzamuu
ACMHXPOHHOI'0 B3aUMOJEUCTBUS HECKOJIbKUX BBIYMCIUTENbHBIX 3a/1a4.

Tema 7. Xpanenue 60abuux 06vemo6 OaHHbIX.

BricokonpousBoautenbabie NoSQL-cuctemsl. [Ipennocsiiky, THIB U XapaKTepPUCTHKA.
CocTaB U XapaKTEpUCTUKU BBICOKONPOM3BOAMUTENbHBIX (halioBbIX cucteM Ha mpumepe GFS,
HDFS u NFS v4.1. CocraB «kmacrepa Apache Cassandra. CpeactBa obecrieueHust
COTJIACOBAaHHOCTH B BBICOKOIPOU3BOJAUTENBHBIX CHCTEMax XpaHeHHs HaHHbIX. OmnpeneneHue
HEOOXOUMOTO THIA CUCTEMbI XpaHEHUSI U CXeMY YMaKOBKU JaHHBIX B 3aBUCHUMOCTH OT 3aJIa4H.
[TpuHIMIIBI TpaHChOpPMAIIUHU NTOTOKA BXOASIIEH MHPOpPMAILMU B MOTOK OOBEKTOB XpaHeHus Big
Data-cuctemsl.

Tema 8. [locmpoenue unoexcos.

Monynu nnaekcanuu aanHbeix ais Big Data-cucrem. Haznauenue Moayneit uHaekcauu
JAaHHBIX ¥ TpeOoBaHMs K HUM. [IpoeKTHpOBaHNE OTKA30yCTOMYUBBIX BHICOKOTIPOU3BOAUTEIIBHBIX
MOJYJIEH WHIEKCAIlMN JaHHBIX, MPeIHA3HAUYCHHBIE TSI TOJJICPKKA KOHKPETHBIX aJTOPUTMOB
Big Data-anamutuku. [TpUHIUIBI TOCTPOCHUS M OICHKH IMPOU3BOAUTEILHOCTH IOJACUCTEM
WHJCKCAINH JJAHHBIX.

Tema 9. bBubnuomexu mawunnoco obyuenus oas Big Data-cucmenm.
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ANTOPUTMBI MAIIMHHOTO 00Yy4YeHHUsI, TpeIHa3HAYCHHbIE JJI TAKETHOM U MOTOYHON 00pabOTKH.
Byl anropuTMOB MalmmHHOTO OOYYEHWsI, IPUTOAHBIC I UCIONb30BaHus B offline-momynsx,
Bunbl anropuTMOB MaIIMHHOTO O0YYEHHUS, IPUTOIHBIE JIJIsl UCIOIb30BaHus B onfline-mMoaymsx.
[IpumeHeHre TUOPUIHBIX BBIYMCIUTENIBHBIX TEXHOJOTUH B 3a/JadaX MAIIMHHOTO OOYyYeHHS.
CnocoObl  MOBBIIIECHUS  MPOU3BOJUTENIILHOCTH  QJITOPUTMOB  MANIMHHOIO  OOyuYeHUs ¢
MPUMEHEHUEM THOPHIHBIX BBIUMCITHTEILHBIX TEXHOJIOTHUHA.
Kpumepuu ¢hopmuposanua oyenok (oyenueanus) ycmuozo onpoca

VYCTHBIN onpocC SBISETCS OJHUM U3 OCHOBHBIX CIIOCOOOB yuéTa 3HAHMN 00YyYarolerocs
no guctuummHae «Big Data (TexHomoruum OonbIMX AaHHBIX)». Pa3BEPHYTHIM OTBET
oOyuarolierocss JO/DKEH MPEACTaBIATh €000 CBSI3HOE, JIOTMYECKH —IIOCJIEN0BATEIbHOE
COOOIIIEHUE Ha 33JJaHHYI0 TEMY, IOKa3bIBaTh €r0 YMEHUE IPUMEHATH OMPEICIICHHUS.

B pE3YIbTAaTC YCTHOI'O OIIPOCAa 3HAHUA, 06yqa}omeroc;1 OLCHUBAIOTCA I10 IIKAJIC:

KoaunuectBo

Kpurepuu oueHuBanus
0aJ1710B P p o

5 OO6yuaromuiics

- TIOJTHO M3J1araeT u3y4eHHBIA MaTepual, 3HaeT Bce (hOPMYITbI, IPUMEHSIEMbIC
METOJIbI U UX TOYHOCTB;

- IOHUMACT MaTePHall, MOXKET 00OOCHOBATH CBOM CYXKICHHS, TPUMCHHUTD 3HAHHUS
IIPH PEIICHUN IPAKTHYECKUX 3a7a4 U JIA0OPATOPHBIX 3aaHUM JUIs
CaMOCTOSTEILHOTO BBIIIOIHEHNS

- M3JIaraeT MaTepuaJl MoCjIeI0BaTeIbHO M IMPABUIIBHO C TOYKH 3PCHHUS HOPM
JUTEPATYPHOTO SI3bIKA.

4 OOyuaromuiicst 1a€T OTBET, YAOBIETBOPAIOIINN TEM K€ TPEOOBAHUSIM, YTO U AJIs
«5» 6aIIoB, HO JOMYCKAET HECYIIECTBEHHBIE OIMOKHU, KOTOPBIE CaM e
HCIIPABIISET, © HEKOTOPbIE HEJJOUYETHI B TIOCTIEA0BATEIHHOCTH M O(OPMIICHUH
M3JIaraeMoro MaTepuaa.

3 OO0yuaronuiicst 0OHapy>KHMBaeT 3HaHWE U IOHUMaHNEe OCHOBHOT'O MaTepuasa 1o
IAHHOU TeMe, HO:

- U3J1araeT MaTepuall HETMOJIHO U TONyCKAET HETOYHOCTH B OIIPEAEIIEHUN
MMOHATHH, 3HAHWIN METOJ0B, X TOYHOCTH,

- HE yMeeT JOCTaTOYHO TIyOOKO U I0Ka3aTeIbHO 000CHOBATH CBOU CYXICHHUS U
MIPUMEHSTHh METO/IbI;

- M3J1araeT MaTepuaj HemocCie0BaTeNbHO, JOMYCKAeT OIUOKH.

2 OO6yuatonuiicst 0OHapy>KMBaeT HEMOJHOE HE3HAHNE HEKOTOPOW YacTH paszzena
U3y4aeMoro Marepuaia, J0nyckaeT onMOKy B GOopMyIHpOBKe U hopMyax, MpH
OLICHKE TOYHOCTH METO/IOB.

1 OO0yuaronuiicst 0OHapy>KMBaeT HE3HAHWE HEKOTOPOW YacTH pasjelia H3yuaeMoro
MaTepuaa, JOMyCKaeT CyIeCTBEeHHbIC OMMMOKHU B (hOPMYTUPOBKE U (hopmyJiax,
P OLICHKE TOYHOCTH METOJIOB.

0 OO6yuatomuiics oOHapy>KMBaeT He3HaHUE OOJIbIIEH YacTh pasjiena u3y4aeMoro
MaTepuasa, JoMycKaeT OIIMOKU B GOpMyIUPOBKE U (hopMmyiax, MpU OLIEHKE
TOYHOCTH METOJIOB.
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bannber  Moryt craBuUThCS HE TOJBKO 32 €IMHOBPEMEHHBIH OTBET, HO U 3a
paccpeoTOUYeHHBI BO BpEMEHH, T.€. 32 CYMMYy OTBETOB, [aHHBIX OOyYaloIUMCS Ha
MPOTSHKCHUU 3aHATHUS.
5.1.2. Ouenounvie mamepuanvt 011 camoCcmoamenbHoll padbomsl 00yuaOwezocs
(munoesvie 3a0auu) (konmpoaupyemoie komnemenuuu YK-1, OIIK-5, ITK-7)
[TepeueHb THUITOBBIX 3a/1a4 JUISI CAMOCTOSITENILHON PaboThl chOPMHUPOBAH B COOTBETCTBHH
C TEMaTUKON MpakTHYEeCKHX 3aHATHH mno aucuuiuimHe «Big Data (TexHomoruwm O0JbIINX
JAHHBIX )».
3aoanus 014 1a0OPAmMOPHLIX 3AHAMULL
1. Tloctpoenus moxyneit st online/offline o6paboTku.
2. Opranuzanus TPOIECCOB TOTOYHOM 00paboTku  OonbmIUX O0BEMOB  JaHHBIX C
MCIIOJIb30BaHUEM CTaHJIAPTHHIE CPEACTBA Pa3paboOTKU.
3. Pazpabotka Java-mpuiiokeHus, wucmoib3ytomme Hadoop s BBIMONHEHHS MMaKETHOM
00pabOTKM JAHHBIX 110 TAHMEDY.
4. Tloctpoenue Mozeneil moTokoB 1aHHBIX B BigData-cucremax.
5. OmpeneneHre HEOOXOAMMOIO THIIA CHCTEMbl XpaHEHUS M CXEMYy YIAaKOBKH JaHHBIX B
3aBHCUMOCTH OT 3aJa4u.
6. IIpoexTupoBaHHE OTKA30yCTOWYMBBIX BBICOKOIIPOU3BOIUTEIBHBIX MOJIYJICH WHIACKCAINH
JAHHBIX, MPeIHA3HAYCHHBIC JIUISI TOICPKKH KOHKPETHBIX anroputMoB. BigData-ananutuku.
7. IlocTpoeHue U OlLieHKa MPOU3BOIUTEIBHOCTH MOJCUCTEM UHACKCAIINH TaHHBIX.
8. CrocoObl  TOBBIIICHUS MPOU3BOAUTEIBHOCTH aJITOPUTMOB MAIIMHHOTO OOYYEHHS C
MIPUMEHEHUEM THOPUIHBIX BBIYUCITUTEIIBHBIX TEXHOIOT M.
Memoouueckue pekomenoayuu no peuienuIo 3a0ay
[Ipuctynas x peuieHHro 3aaad, HEOOXOIMMO BHHMATEIBHO H3YYHTh TEOPETHUECKHIA
MaTepuai Mo TemaM, pa3o0paTh MPUBOAMMBIE B TEOPETHUECKOM MaTrepHalie KaKIO0W TeMbl
npumepsl. [Ipy BRIMOTHEHNH 3a1aHUN UCTIONB3YIOTCA (DOPMYIIBI U METOJIbI, TPECTABICHHBIE 110
KaKIOU TEME.
[ens 3amanuii — chopMHUpPOBATh HABBIK PEIICHUS MPAKTHUYECKUX MPUKIAIHBIX 3ajad,
HaBBIK OIIEHKH TOYHOCTH MOJyYEHHOTO PEIICHHUS 1 aHAIIN3a TIOBEJICHHS OIIHOOK.
Kpumepuu ¢hopmuposanus ouenok no 3adanuam 0nsa camocmoamenbHoul padomul
CamocrosiTennbHast paboTa  OLIGHMBAETCS CTENEHbIO OCBOGHHS  BOMPOCOB ISt
CaMOCTOSITENILHOTO W3YYECHHUS] W WHAUBHIYAbHBIM BBIMOTHEHHEM 3aJaHUN K TPAKTHUYECKUM
3aHSITHSIM.

B pesynbrare 3HaHHA 00y4aroIerocsi OLEHUBAIOTCS 110 CIEAYIOIIEH IIKae.
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KonunuyectBo K
5AILIOB pUTEpPHH OlLlEHUBAHUS

5 OOyuaronuiicst mokasan riyO0OKHe 3HaHUSI MaTepuaa Mo MOCTaBICHHBIM
BOIIPOCAM, IPaMOTHO, JIOTUYHO €r0 U3JIaraet, CBOOOJHO UCTIONIb3YeT
HEoOX0oauMBbIe (POPMYJIBI IPU PELICHUH 3a/1a4.

4 OOyuJatromuiicss TBEpI0 3HACT MaTEepUall, TPAMOTHO €ro H3JIaraert, He JOIyCKaeT
CYIIECTBEHHBIX HETOUHOCTEH B MPOLIECCE PELICHUS 3a/1ay;

3 OOyuJaromuiicss UMeeT 3HaHKsI OCHOBHOTO MaTepHaJa 1o MOCTaBICHHBIM
BOIIPOCAM, HO HE YCBOMJI €T0 JIeTaJIe, IOMyCKaeT OTJeIbHbIC HETOYHOCTH TPU
pELICHUM 33j1a4.

OOy4aronuiicss UMeeT HEeTOJIHOE 3HAHUE M TIOHMMaHHe OCHOBHOTO MaTepHa’a 1o

2 MIOCTABJICHHBIM BOIIPOCAM, HE YCBOMJI €TI0 JICTAJICH, IOMyCKaeT HETOYHOCTH MIPU
pELICHUM 33j1a4.

1 OO6yuaromuiicss oOOHapyKMBAET 3HAYUTEIbHEE HE3HAHUE U IOHUMAaHUE
OCHOBHOT'O MaTepHaJa Mo MOCTaBJICHHBIM BOIIPOCAaM, HE YCBOMII €T0 JICTaJICH,
JIONYCKAET CYIIECTBEHHBIC HETOYHOCTH MPH PEIICHUH 33/1a4.

0 OO0yyaronuiics 1ormyckaet rpyObie OIIMOKY B OTBETE Ha MOCTABICHHBIE BOIIPOCHI
U [IPH PEIICHUH 33/1a4.

banner  MoOryt craBUThCS HE TOJBKO 32 €IWHOBPEMEHHBI OTBET, HO U 3a
paccpelOTOUYEHHbII BO BpEMEHHM, T.€. 3a CyMMY OTBETOB, JaHHBIX OOy4YalOIIMMCA Ha
HPOTSKEHUU 3aHITHSL.

5.2. OueHoYHBbIC MAaTEePHAJIBI 1JIs1 PYy0eKHOT0 KOHTPOJIS

Pyb6esicnvlii konmpons TPOBOUTCS € LENBIO0 ONpeIeTICHUS KaueCTBAa OCBOCHUS yU4eOHOTO
MaTepuaia B LEJIOM. PyOexHbIi KOHTPOJIb OCYLIECTBISETCS 1O Oojee WIM MeHee
CaMOCTOSITENIbHBIM pa3fielaM Kypca U NPOBOJUTCA IO OKOHYAHWU HM3yuUEHUs Marepuana B
3apaHee yCTaHOBJIEHHOE BpEMSI.

B TteuyeHue cemecTpa NPOBOJUTCS mpu pPYOEHCHbIX KOHMPOIbHLIX MEPONPUAMUL NO
epaghuxy.

B kauectBe (¢opM pyOEKHOrOo KOHTpPOJII MOXKHO HCIIOJIb30BaTh TECTUPOBAHUE
(MMCPMEHHOE WM KOMIIBIOTEPHOE), NPOBEACHHE KOJUIOKBUYMa WJIM KOHTPOJIBHBIX paboT.
BeimonHsieMble pabOTH JOJKHBI XpaHUTHCS Ha Kadeape B TEUEHHH Y4YeOHOro rojga M 1o
TpeOOBAHUIO PEAOCTABIIATHCS B Y IPaBIeHUE KOHTPOJISI KAUECTBA.

Ha pyOexHble KOHTpOJbHBIE MEpPONPUATUS  PEKOMEHAYETCS BBIHOCUTH  BEChH
IIpOrpaMMHBIN MaTepuall (Bce pa3zeisl) M0 IUCIUIIIMHE.

IIpoBeneHne pPENTUHIOBBIX KOHTPOJIBHBIX MEPONPUATUN NI HMHBAIMJIOB M JUI[ C
OTPaHUYEHHBIMH  BO3MOXKHOCTSIMU 3JI0pOBbS no  JTUCIUIUINHE o0ecnieunBaercs
aJaNTUPOBAHHBIMU  KOHTPOJIbHO-U3MEPUTEIbHBIMU ~ MaTepuajaMl M COOTBETCTBYIOILEH

TEXHOJIOTHEH aTTeCTaIluH.
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5.2.1. Oyenounvie mamepuansvl 0131 KOHMPOILHOU PAGOMBbL, KONTOKEUYMA

(konmponupyemoie komnemenyuu YK-1, OIIK-5, I1K-7)

OueHouHble MaTepuaabl s KOJUIOKBUYMOB TMpuBeiaeHbl B 1.5.1.1, a olleHOuYHbIE
MaTepHabl 11 KOHTPOJIbHOW padoThl — B 11.5.1.2.

Tunogwle 6onpocel K KOHMPOALHBIM pAdOMam

Koumponvnas paboma Ne 1.

O6mwme Bompockl opranm3anuu Big Data-cucrem. Ilpobnemsr opranmzanmu Big Data-cucrem.
Knaccudukanus xapakrepa 3amad Uil BbeIOOpa NOAXOJsIIed peanu3anuu. MeTozsl
nexomnosunuu Big Data-3agady. OcoG0eHHOCTH UCHOIb30BaHUS BHEIIHUX M BHYTPEHHHUX KaHAJIOB
CBsS3M TMpHU Tepenade OOJbIIMX OO0BEeMOB JaHHBIX. (OCHOBHBIE METPUKAMH JUISI OIEHKH
npousBoautTenbHoctd  Big  Data-cucrem. CrnocoObl  OpraHu3aiiii  BHEIIHUX  CETEBBIX
untepdeiicoB Big Data-cucrem u noctpoenust moayieit ans online/offline 06padotku. CriocoOsl
uHTerpanuu mnojacucteM online/offline 0OpaboTKM, MOACHCTEM HMHICKCUPOBAHHMS M XpaHEHUS
JTaHHBIX. BBeneHwe B MpoOJEeMATHKy ITOCTPOSHUS CHUCTEM MOHUTOPHHTA BBIYHCIUTEIBHBIX
pecypcoB. CoctaB W Ha3HaueHHWE (HA MPUMEPE CHCTEMbl MOHHTOPHHIa BBIYHUCIHTEIHHBIX
pecypcoB) moxmyieir online/offline 00paboTKH, MOACHCTEM WHACKCHPOBAHUSA W XPaHCHUS
JAHHBIX.

Konmponvnas paboma Ne 2.

CucreMbl TIOCTPOCHHSI BHPTYaTHU3UPOBAHHBIX CETEBBIX HH(PpacTpykTyp. CucTeMBI
JIETKOBECHOM KOHTeiHepu3auuu. Bompockl BUpTyanu3aluud ceTeBbIX (PYHKIMI U MOCTPOCHUS
nporpaMMHO ompeaensieMbix ceteil. Hasnauenue texnonoruit SDN/NFV. Mexanusmsl paboTsl
CUCTEM YIIPaBJIICHUS BUPTYAIM3HUPOBAHHBIMH KOHTEWHEpaMmu. TEXHOJOTUs KOHTEHHepH3aluu
OpenShift 1 pa3BepThIBaHUS NPOrPaMMHBIX pelIeHH B oOsiake. TeXHOIOrHsl OpraHu3aluu
nakeTHOW 00paboTku Oonbiux 00beMOB gaHHbIXx MapReduce. ®a3pl u  jaeicTBu,
BBITIOJTHSIEMBIE MTPOrpaMMHBIM Kapkacom Hadoop mpu wucmonnenun MapReduce-mporpammel.
Marematuueckuil amnmapaT TEOPUU BEPOSTHOCTEH W TEOPHUH MACCOBOTO OOCITY)KHUBAHHS IS
IIOCTPOEHUS Mozenen IIOTOKOB JAHHBIX B Big Data-cuctemax.

Konumponvuas paboma Ne 3.

[Tpunnunel paboTel ¢ TexHonoruet Apache Spark s BBIONHEHUS ACHHXPOHHBIX
BBIYMCIUTEIBLHBIX ONEpaliidi W CUCTEMBI oOdepeled JUIs YIPaBJICHHUS ACHHXPOHHBIMHU
nporeccamu B Big Data-cucremax. CocrtaB kmactepa Apache Spark m Apache Kafka.
[Toctpoenue wuaekcoB. Monynu uHAekcanuu AaHHBIX s Big Data-cucrem. Hasnauenue
MOJyJied WHIEKCAllMU MaHHBIX M TpeOoBaHWs K HUM. [IpoekTHpoBaHHE OTKAa30yCTOWYMBBIX

BBICOKOTIPOM3BOJAUTEIBHBIX MOYJIEH WHIEKCAIMHA JaHHBIX. BUOIMOTeKn MalmMHHOTO 00y4YeHus
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st Big Data-cucrem AnropuTMmbl MallMHHOTO OOy4eHHUs, NMpeAHa3HAUYEHHbIE JJIs MaKeTHOW U

HOTOYHOU

o0OpaboTku. Buubt

AJITOPUTMOB

MAallIMHHOI'O

oOydeHus,

IMPpUTroJHbIC

JJLA

ucnonb3oBanus B offline-momynsax, Buasl anropuTMoB MallIMHHOTO OO0YYEHHUS, TPUTOAHbIE IS

ucnonb3oBanus B onfline-momysx.

Kpumepuu ghopmuposanusn ouenok no KOHmpoaIbHbIM MoOUKam (KOHMPOIbHBIE PAOOMbL; KOIOKGUYM)

Texywuii u pyoescuwlit KOHmMPOJib

IxaJsa oueHNBAHUA
Cemectp 0-35 6amoB 36-50 6a/10B 51-60 6an10B | 56-70 6a/10B
Yactuunoe nocemenne | [lonHoe nin [TonHoe nnu [Tonnoe
4 ayJTUTOPHBIX 3aHATHUI. YaCTUYHOE MOCEIIEHUE | YACTUYHOE MocCeleHue
HeynoBnerBopurenabHoe | ayIUTOPHBIX 3aHATHI. | MOCEIEHUE ayJIUTOPHBIX
BBITIOJTHEHUE YactuyHoe ayJIMTOPHBIX | 3aHATHIA.
MIPaKTUYECKUX paloT. BBIIIOJIHECHUE U 3aIIUTA | 3aHATHUM. ITonnoe
[1noxas moAroToBKa K npakTuieckux pador. | [lomxHoe BBITIOJTHEHHUE U
O0aJUTPHO-PEUTUHTOBBIM | BhImonHeHne BBITIOJIHCHHE | 3aIllATa
MEPOIPUATHSIM. KOHTPOJIbHBIX padoT, U 3alIM1Ta MPAKTUYECKHUX
OOyyaromuiics He OTBETHI Ha IPAKTUYECKUX | 3aHATHI.
JIOTTyCKaeTcs K KOJUIOKBUYME Ha paboT. Brinonnenue
MIPOMEXKYTOUHOU OIICHKH BrinonHenue | KOHTPOJIBHBIX
aTTecTaluu «YZIOBIIETBOPUTEIBHO». | KOHTPOJIBHBIX | pPabOT, OTBETHI
pabot, OTBETHI | HA
Ha KOJJIOKBUYME
KOJUIOKBUYME | Ha OLICHKHU
Ha OLIEHKU COTJIIMYHOY.
«XOPOIIIOY.

5.2.2. Ouenounvie mamepuanst 011 RPOMEIHCYMOUHOU Ammecmayuu

(konmponupyemoie komnemenyuu YK-1, OITK-5, IIK-7)

Lenvio npomesicymounoti ammecmayuu 1o aucipminae «Big Data (TexHomoruu
OOJBIINX JTAHHBIX)» SBISETCS OLIEHKA KaueCTBa OCBOCHUS JUCIUILIMHBI 00YJYarOIIMUCS.

[IpomexyTouHas arrecTanusi NpelHa3HadeHa s OOBEKTHBHOIO MOATBEPXKACHUS U
OLICHUBAHMSI TOCTUTHYTHIX PE3YJIbTAaTOB 00YUEHHUS I10CIIE 3aBEPIICHUS U3YUEHUS TUCLHUTIIMHBI.
[IpomexyTouHasi aTTecTalMs OCYIIECTBIISIETCS B KOHIIE CEMECTpa W MpEeICTaBisieT coOoil
UTOTOBYIO OILIGHKY 3HaHUIl 1O JUCHMIUIMHE B (opMe NpOBEIEHHUs HK3aMeHa, KOTOPBIM
3aKaHYMBACTCSl W3yYeHHE IUCHHUILTMHBL. OH MOXXET TPOBOIUTHCS B YCTHOW W MHCHMEHHOW
dbopme. YCTHBIN ONMPOC SIBISIETCS OJTHAM M3 OCHOBHBIX CITOCOOOB ydé€Ta 3HAHWI 00ydJaroIerocs
M0 TAHHOW JUCIUILINHE.

Jnist omycka K 3K3aMeHy, o0y4JarolieMycsi HeOOX0JMMO UMETh He MeHee 36 OaoB.

Bonpocul, évinocumoie na 3auem no oucyunaune «Big Data (Texnonozuu d6onvuiux

oannwix)y» (konmponupyemoie komnemenuyuu YK-1, OIIK-5, ITK-7)
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10.

11.

12.

13.

14.

15.

16.
17.

O6mme Bompockl opranm3anuu Big Data-cuctem. IlpoGnemsr opranmszamuu Big Data-
CUCTEM.

Knaccudukanus xapakrtepa 3agad Ui BbIOOpa TOAXOJAIICH peanm3anmud. MeTossl
nexkomrosunuu Big Data-3amay.

Metpuku mnpousBoaurenbHoctu Big Data-cucreM, coctaB M Ha3HayeHHE IOJCHUCTEM
BHYTPEHHHUX/BHEIIHUX 00MEHOB, nojacucrem online/offline ananuruku.

Oco0eHHOCTH WCIOJB30BAaHUSl BHEIIHMX M BHYTPCHHHX KaHAJIOB CBS3M IpPU Tieperade
OOJIBIINX OOBEMOB JTaHHBIX.

Cnoco6s! nHTETparuu nojacuctem online/offline 06paboTku, MoACHCTEM MHACKCUPOBAHUS U
XpaHEHUs JaHHBIX.

BBenenue B mpo0iieMaTHKy TOCTPOCHUS CHCTEM MOHUTOPUHTA BBIYHCIUTEIBHBIX PECYypPCOB.
CocTaB u Ha3HaueHue (HA MPHUMEpPE CHUCTEMbl MOHHTOPHUHTA BBIYUCIUTEIBHBIX PECYPCOB)
mosyieit online/offline 06paboTkH, TOACUCTEM UHIECKCUPOBAHUS U XPaHEHUS TaHHBIX.
CucrteMbl TIOCTPOCHHUS BHPTYATU3UPOBAHHBIX CETEBBIX HHOPPACTPYKTYp. CHCTEeMBI
JIETKOBECHON  KOHTeWHepu3auuu. Bompocbl BUpTyald3allUd CETEBBIX (QYHKIUH U
MOCTPOCHHUS IPOTPAMMHO OIPEIEISIEMBbIX CETEH.

Haznauenwne trexnonoruii SDN/NFV.

TexHoJIOrHsI OpraHU3alyy MakeTHOH 00paboTKK OobIMX 00beMOB JaHHBIX MapReduce.
®da3bl U JIEHCTBUS, BBINIOJIHSAEMBIC TPOrpaMMHBIM Kapkacom Hadoop mnpu wucmonHeHHH
MapReduce-nporpaMmst.

Pa3zpabotka Java-mpunoxxeHus, wucnoip3yromme Hadoop /s BbIMONHEHUS MaKEeTHOU
00paboOTKH JAaHHBIX IO TaliMepy.

DONEeMEHTBl TEOPUH MacCOBOTO OOCITY)KHMBAaHHUS JUIS OICHKH IPOU3BOJUTEIHLHOCTH
pacnpeieieHHbIX BeuucIuTenbHbIx Big Data-cuctem

OCHOBBI TEOpHUH MAaCCOBOTO OOCITYXHBaHHUS JUIS pacyeTa MHTEHCUBHOCTH MOCTYIUICHUS
3aIPOCOB Ha KAXK/bIH y3€II CETH.

Ornenka HEOOXOIUMOW TMPOW3BOJAUTEIHHOCTH Y3JI0B CETH HUCXOAS W3 IMPOTHO3HPYEMOU
Harpy3KH.

[MpuHnunel paboTel ¢ TexHomorue Apache Spark ms BbIMOSHEHHS aCHHXPOHHBIX
BBIUMCIUTENLHBIX ONEpaliii W CHCTEMBbI OdYepelei IS YIpaBJICHUS AaCHHXPOHHBIMU
npoueccamu B BigData-cucremax.

Cocras knacrepa Apache Spark u Apache Kafka.

BricokonpousBoautensasie NoSQL-cuctemsl. [IpeAamnockuiku, THOBI M XapaKTEPUCTHKA.

CocTaB 1 XapaKTepUCTHKU BHICOKOIIPOU3BOIUTENBHBIX (PaitioBbix cucteM Ha npumepe GFS,
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HDFS u NFS v4.1.

18. CocraB kmacrepa Apache Cassandra. CpenctBa oOecrieueHUsi COTJIACOBAHHOCTH B
BBICOKOIIPOU3BOIUTEIBHBIX CUCTEMaX XPaHCHHS JaHHBIX.

19. Monaynu uHaekcanuu aaHHbIX s Big Data-cucrem. HasHadeHue mojyneil WHIEKcanuu
JTAHHBIX ¥ TPEOOBAHUS K HHM.

20. TlpoexkTupoBaHUE OTKA30yCTONYMBBIX BBICOKOIPOU3BOIUTEIBHBIX MOJIYJICH WHICKCALUH
JAHHBIX, TIPEIHA3HAYCHHBIC IS TIOAJICP)KKH KOHKPETHBIX aJITOPUTMOB.

21. TlpuHIUTIIBI TOCTPOCHHUS M OIICHKH ITPOU3BOJINUTEIILHOCTH MOJICUCTEM WHACKCAIIUH JIAHHBIX.

22. ANTOpUTMBI MAIIMHHOTO OOYYEHWs, TpEJAHAa3HAYCHHBIC I TAKeTHOW W TIOTOYHOM
00paboTKu.

23. Bugpsl anropuTMOB MamIMHHOTO OOydYeHHs, NPUTOAHBIE JUIi HUcmonb3oBaHus B offline-
MOJyJIsIX, BBl alropuTMOB MaIlIMHHOTO OOYYCHHMS, TPUTOAHBIC JJIS HCIOJIb30BAHUS B
onfline-momynsx.

24. TlpumMeHeHUe rHOPUIHBIX BEIYMCIUTEIBHBIX TEXHOJIOTHH B 33a7]a4aX MAIIMHHOTO O0OYUCHHSI.

25. CnocoObl TOBBIIICHHS MPOM3BOAUTEIBLHOCTH aJTOPUTMOB MAIIUHHOTO OOYYEHHUS C
NPUMEHEHUEM THOPUIHBIX BBIYHCIUTEIBHBIX TEXHOJIOTHIA.

Kpumepuu ghopmuposanun oyenok no npomexcymounoi ammecmayuu

CymMma 0a/1JI0B TeKyLero u Cymma 0a/1JI0B Ha Oo6mas cymma
Ounenka
PYO€eKHOTr0 KOHTPOJIsI 3ayerte 0aJ1J10B
36-70 1o 30 61-100 3a4eT
36-60 0 36-60 HEe3a4eT
<36 - - HEOIYCK

6. MeToguueckue MaTepuaJbl, onpeae/siiouue Npoue1ypbl OeHUBAHUS 3HAHUI, yMEHUI,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH

VYyebHast paboTa 1O JAUCUUIUIMHE COCTOUT W3 KOHTAKTHOW paboThl (JIEKIMH,
MPAKTUYECKHE 3aHITHSI) U CAMOCTOSTEIbHOU PabOTHI.

MakcumanbHass cymma (100 OGamtoB), HaOupaemas OOydYarOUIUMCS MO JTUCHUIIIAHE
BKIIIOUAET JIBE COCTABISIOIINE:

— nepeas cocmasnawuias — OICHKA PETYJISPHOCTH, CBOEBPEMEHHOCTHM U KadecTBa
BBITIOJTHEHHS 00ydaronmmcs yueOHoi paboThl MO0 U3YYEHUIO JUCHUIUIMHBI B T€YEHHE MEepHoja
W3Yy4YeHUs TUCIUTIINHBI (CeMecTpa, WIH HECKOJIBKUX CEMECTPOB) (cymma — He Oosee 70 GamioB).
bamel, xapakTepu3yronue ycrneBaeMoCTh 00yJaromierocsi 1Mo JUCIHUIUIHHE, HAOUPAarTCsS UM B
TEUYEHUE BCEro mnepuoja oOyueHHs 3a M3y4YEeHHE OTIENbHBIX TEM U BBINOJHEHHE OTAEIbHBIX
BUJIOB padoT.

— emopas cocmaendrnwas — OLCHKa 3HAHHHI 06}"13}011[61"005[ o pe3yjabTataM
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MIPOMEKYTOUYHOM aTTecTanuu (He 6omee 30 —0amioB).

OOmmit Gamn Tekymero u pyOeKHOrO0 KOHTPOJISI CKIAIBIBACTCS U3  CIEIYIONINX

COCTaBIISIOIIUX
Kpumepuu oyenku kauecmea 0c60eHUA OUCUUNTIUHDL

Ouyenka «omauunon— om 91 oo 100 6annoe — TeopeTHUECKOE COACP)KAHHUE Kypca
OCBOCHO TOJIHOCTBIO, 0€3 TPoOesoB, HEOOXOIUMBbIC MPAKTUYECKHE HABBIKM pPadOThI C
OCBOCHHBIM MarepualioM chopmupoBaHbl. Bce TpeaycMOTpEHHBIE MPOrpaMMON OOydYeHUs
yueOHbIe 3aJaHHs] BBITIOJHEHBI, KAUeCTBO UX BBHIMOJHEHUS OLEHEHO YMCIOM 0ajioB, OJIM3KUM K
MakcuMaibHOMy. Ha  osk3amene  oOywaromiuiicss OE€MOHCTpUpPYET TIIyOOKHE  3HaHUs
NPEeIyCMOTPEHHOTO TIPOTpaMMON MaTepuana, yMeeT YeTKO, JIAKOHWYHO U JIOTUYECKH
MOCJIEI0BATEIFHO OTBEUATh HA MOCTABJICHHBIE BOITPOCHI.

Ouyenka «xopowo» — om 81 0o 90 ébannoce — TeopeTHUecKOoe coAepKaHUE Kypca
OCBOEHO, HEOOXOJMMbIe TPAKTUYECKHUE HAaBBIKM pPa0OTHl C(HOPMUPOBAHBI, BBIIOJHEHHBIC
y4eOHBIC 3amaHUs COACpXAT HE3HAYWTeNbHbIe oOmmOku. Ha »dk3ameHe oOydJarommiics
JEMOHCTPHUPYET TBEPAOE 3HAHUS OCHOBHOTO (IIPOrpaMMHOT0) MaTepuaia, YMEET YeTKO,
rPaMOTHO, 06€3 CYIIECTBEHHBIX HETOYHOCTEH OTBEUaTh Ha MOCTABJICHHBIE BOIIPOCHI.

Ouyenka «yoosnemsopumensvno» — om 61 0o 80 dannoe — TeopeTnveckoe coaepKaHue
Kypca OCBOEHO HE IOJIHOCTBIO, HEOOXOUMBIC TIPAKTHUECKHUE HABBIKH PAOOTHI C(HhOpPMHPOBAHBI
YaCTHYHO, BBITIOJIHEHHBIC Yy4YeOHBIC 3alaHus cojaepkar rpyoOble ommOku. Ha »sk3amene
oOydaromuiicss JAEMOHCTPUPYET 3HaHHWE TOJbKO OCHOBHOI'O MaTepuaja, OTBETHl COJEpKaT
HETOYHOCTH, ClIad0 apryMEeHTHPOBaHbI, HApyIlIeHa MOCIeI0BATEIbLHOCT U3JI0KEHUS MaTepuaa

Ouenka «neyooenemeopumenvnoy — om 36 0o 60 6annoe — TeopeTHUecKoe
CoJlep’KaHWE Kypca HE OCBOCHO, HEOOXOIUMBbIC TIPAKTHUECKUE HABBIKH pabOTHl HE
c(hOopMHUPOBaHbI, BHITIOJHEHHBIE YUeOHBIE 3aJaHHs COJIEPKaT rpyObie OMIMOKH, JOMOTHUTENbHAS
camocTosTeNnbHas paboTa HajJ MaTepUajIoM Kypca He MPUBEAET K CYIIECTBEHHOMY MOBBIIICHUIO
KauecTBa BBINMOJIHEHUs Yy4eOHBIX 3amaHuii. Ha »sk3amMeHe o00ydaromuiicss JIEMOHCTPUPYET
HE3HaHWE 3HAYUTEIILHON YacTH MPOTrPaMMHOIO MaTepHalia, CYIMeCTBEHHBIC OMIMOKH B OTBETAaX

Ha BOIIPOCHI, HCYMCHUC OPUCHTUPOBATHCA B MATCpUATIC, HC3HAHHUC OCHOBHBIX TIOHATHUH

ITUCLUAIUINHEI,
Pacnpeoenenue 6a1108 mexkywiezo u pyoercHo20 KOHmMpois
No Cymma 0as10B
- Bua koHTpoOJIs
n/n o p Obmas cymma 1-s1 TOuKka | 2-91 TOUKA | 3-91 TOUKA
B 0aJ11ax
1. | IHHocewenue 3aHATHI 10 3 3 4
2. | Tekymuuii KOHTPOJIb: no 30 ao 10 ao 10 a0 10
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BrimonnHeHue caMOCTOATEIHHBIX 0-5 0-5 0-5 0-5
3a/IaHui (perieHue 3a1a9)

3. | PyDOe:xxHblil KOHTPOJIL no 30 a0 10 a0 10 a0 10
mecmupoganue 0-12 0-4 0-4. 0- 4.
KOJIOKBUYM 0-18 0-6 0-6 0-6

4. Hroro cymma Tekyiiero u no 70 ao 23 ao 23 no 24
PYO0esKHOr0 KOHTPOJIs
[TepBbslii 3Tan (6a30BbIil ypOBEHB) HE MEHEe HE MEHEE | HE MEHEE | HE MEHee
— OIICHKA «YJIOBJICTBOPUTEIHLHOY 36 12 12 12
Bropoii stan (mpoaBUHYTHIH MeEHee MeEHee MEHEe MEHEE
YPOBEHB) — OLIEHKA «XOPOIIIO» 70 (51-69) 23 23 24
Tperuii 3tan (BeIcoKui HE MCHee HE MEHEE | HE MEHee | He MEHee
YPOBEHB) - OIICHKA «OTIUIHOY 70 23 23 24

HCJ'IBIO IIPOMEKYTOYHBIX aTTecTalui 1o JUCHHUIIINHE SABJIACTCA OLICHKA Ka4€CTBa

OCBOCHUHA NUCLHHIIIINHBI O6y‘laIOIJ_II/IMI/IC$I.

[IpoBomuTCST KOMIUIEKCHAsi TIpOBEpKa OOYYArOIIMXCS Ha OMNpeJesieHHe CTEeTeHU

OBJIaAICHUA 3HAHUSAMH, YMCHUSAMH W HABBIKAMH, IMOJIYYCHHLIMU Ha 3aHATUAX, 4 TAKIKC HYTéM

CaMOCTOSITEIbHOM pa6OTbI.

Tunossle 3aJaHusd, 06ecneana}omI/Ie (bOpMI/IpOBaHI/Ie KOMIIETECHIINI NpCACTaBJICHbI B

Tabimuue 7.

Taobnuya 7. Pe3ynomamaol 0céoeHus yueoHoul OUCUUNIUHBL, NOOTIeXHcauiue nposepKe

Bua oeHo4HOro

OcHOBHBIE MOKA3aTeIH

HNuaukaTopsl
Pe3ysbTaThl MarepuaJa, OLIEHKH
JOCTHKEHUSI .
0o0y4eHHs . o0ecneYnBAOIIUH pe3yJbTaTOB 00y4eHus
KOMIIeTeHIIMi
(koMMeTeHNH) ¢dopmupoBanue
KOMIIeTeHIH I
YK-1. Cnocoben | YK-1.6. Tunossle oueHounble | YK-1.6. 3-1. 3naer
OCYILECTBIIATh OcymiectBisieT MaTepUalIbl JJIs MIPUHLMUIIBI 3aLIUTHI IPaB
KPUTHYECKHI 3alIUTy MpaB YCTHOTO OIpoca pe3yabTaToOB
aHanus3 pe3yJIbTaTOB (m. 5.1.1); MHTEIJUIEKTYalIbHON
MPOOJIEMHBIX MHTEIUIEKTYJIbHOMN THUIOBBIE OLICHOYHBIE | JEATEIIbBHOCTH U CPEACTB
CUTYyallMil Ha JIEATENIbHOCTH U MaTepUaJIbl JUIs VHABULYAIU3aLUU TIPU
OCHOBE CpENCTB KOHTpPOJIbHOM paboThl | CO3/1aHUU
CHCTEMHOTO VHIUBUY IU3ALIUU (m. 5.1.2); MHHOBALMOHHBIX
I0IX0/4, IIPU CO3AaHUU TUIOBBIE OLICHOYHBIE | MPOAYKTOB B
BBIpa0aThIBATh VHHOBAIIMOHHBIX MaTepUalIbl K npodeccnoHaNbHOM
CTpaTETHIO IIPOJIYKTOB B sK3aMeHy (1. 5.2.2) JIEATEITbHOCTH
JEeHCTBUN npodeccuoHaTbHON VK-1.6. V-1. ¥meer
JIEATETbHOCTH OCYILECTBIIATH 3AIIUTY

IIpaB PE3yJIbTATOB
WHTEJUIEKTYaJIbHON
JIEeATEIILHOCTH U CPEJICTB
WHJVBHTyIM3aLAN [TPU
CO3JJaHUH
MHHOBALIMOHHBIX
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IIPOAYKTOB B
npo¢eCCHOHATBHON
JIESITEIIBHOCTH

OIIK-5. CniocoGen
WHCTAJTTUPOBAThH U
COIIPOBOXK/IATh
POrPaMMHOE
obecrnieueHue
UH(POPMALIMOHHBIX
CHCTEM,
OCYIICCTBIISATh

s dexTuBHOE
yIpaBlieHUE
pa3paboTKOI
POrPaMMHBIX
CpEe/ICTB U
MIPOCKTOB

OIIK-5.2.
Hacrpausaer,
KOH(pUTYpHUpYeT U
alanTHPyeT
POTPaMMHBIC
CpeICTBa CUCTEMHOTO
MOJICIIUPOBAHUS JISI
MMOCTAaHOBKH U
peleHus 3a/1a4 B
chepe
UCCIIEIOBATEIhCKON
JeSITeTIbHOCTH

Turmossie OllEHOYHbBIE
MaTepuabl s
YCTHOTO OTIpoca

(m. 5.1.1);

TUTIOBBIC OIICHOYHBIC
MaTepuabl s
KOHTPOJILHON pabOThI
(m. 5.1.2);

TUTIOBBIC OIICHOYHBIC
MaTepuaibl K
sK3ameny (1. 5.2.2)

OIIK-5.2. 3-2. 3naer
MPUHIUIEI paboTHI,
CHCTEMHYO
ApXUTEKTYpY U
OCHOBHBIE TEXHUYECKHE
XapaKTePUCTUKU
HPOTrPaMMHBIX CPEZICTB,
UCTIOJIB3YEMBIX IS
CHCTEMHOTO
MOJIeTUpOBaHUs B chepe
MCCIIEZI0BATEIILCKOM
JeSITETbHOCTH
OIIK-5.2. ¥V-2. Ymeer
KOH(HUTypUPOBaTh U
aJlanTUPOBATh THIIOBHIC
IPOTPaMMHBIE CPEACTBA
CHCTEMHOT0 aHaJIh3a 1
MOJICIIUPOBAHUS JIS
peuieHus 3a1a4 B cpepe
HCCIIEN0BATEIbCKON
JeSATEIbHOCTH

IIK-7. Cniocoben
PYKOBOJIUTH
MIPOEKTAMH 10
CO3JIaHHIO,
BHEJPCHUIO U
MCIIOJIb30BaHUIO
OJTHOH MIIH
HECKOJIbKUX
CKBO3HBIX

U (PPOBBIX
cyOTexHOIOTHI
HCKYCCTBEHHOTO
WHTEJIICKTA B
TIPUKJIATHBIX
obnacTsax

IIK-7.4. PyxoBoaut
IPOEKTaMHU B 00JIaCTH
CKBO3HOW ITU(PPOBOI
CyOTEeXHOJIOTHH
«Pacno3zHaBanue u
CHHTE3 peun»

TunoBeie OLICHOYHBIE
MaTtepHuabl s
YCTHOTO Oofpoca

(m. 5.1.1);

TUTIOBBIE OIICHOYHBIE
MaTepHuabl 1Jis
KOHTPOJIbHON pabOoThI
(m. 5.1.2);

TUTIOBBIE OIICHOYHBIC
MaTepHuabl K
sK3ameny (1. 5.2.2)

I1K-7.4. 3-1. 3naer
MPUHIIMIIBI TOCTPOCHUS
CHCTEM pacrio3HaBaHUS
Y CHHTE3a Pe4H, METOIbI
1 TIOAXOJTBI K
TUTAHUPOBAHHIO U
pea3ayy IPOeKTOB
10 CO3/IaHUI0 CUCTEM
HCKYCCTBEHHOTO
MHTEJUIEKTa Ha OCHOBE
CKBO3HOH TP POBOI
CyOTEeXHOIOTHH
«Pacno3HaBanue u
CHHTE3 peumn»

[1IK-7.4. V-1. Ymeer
PYKOBOJIUTH NPOEKTAMHU
10 CO3/IaHUIO,
BHE/IPEHUIO U
MOJIIEPIKKE CUCTEM
HCKYCCTBEHHOTO
WHTEJUIEKTa Ha OCHOBE
CKBO3HOM 1T pOBOH
CyOTEeXHOJIOTHHI
«Pacno3naBanue u
CHHTE3 PeUumn»
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7. YueOHO-MeTOoAnYecKOoe 00ecneyeHre I CUIIIHHbI
7.1. Hopmamueno-3akonooamesnvnole aKkmol
[Tlpuka3 MunoOpuayku Poccum ot 05.04.2017 Ne301 "OG6 yrtBepxknenun [lopsiaka
OpraHu3allil M OCYILECTBJIEHUS 00pa30BaTEIbHOM JEATEIBHOCTH MO 00pa30BaTebHbIM
nporpaMMaM  BbIcHIero o0Opa3oBaHus - IporpamMmaM OakajaBpuara, IporpaMmam
crenuaiuTeTa, mnporpammaMm maructparypbl’ (3apeructpupoBaHo B MuHiocte Poccun

14.07.2017 Ne 47415),

. @enepalibHbIl TOCYIapCTBEHHBI 00pa3oBaTeNbHBIA CTaHIAPT BBICHIETO OOpa30BaHUS I10

HarmpaBieHuto  moarotoBku  02.04.02 -  «®DyngameHTanpHas ~— WHPOpPMATHKA U
UH(POPMALIMOHHBIE TEXHOJIOTMKW» (YPOBEHb MAarucTpaTypbl), YTBEpXKAECHHBIH IMPHUKA30M
MunucrepcrBa oOpa3oBanus u Hayku Poccuiickoit ®@eneparm ot 23 aprycra 2017 r. N 811
(3apeructpupoBano B Muntocte PO 13 centsiops 2017 r. Peructpaunonnsiii N 48168) (c
U3M. U JI011., BCTYI. B cuiy ¢ 01.09.2021).

®enepanbhblil 3akoH "OO0 obpasoBanuu B Poccuiickoit @enepanuun” ot 29.12.2012 N 273-

®3 http://www.consultant.ru/document/cons doc LAW 140174/

7.2. Ocnosnan numepamypa
DU A22 Advances in Data Mining. Applications and Theoretical Aspects: 16th Industrial
Conference, ICDM 2016, New York, NY, USA, July 13-17, 2016. Proceedings, Cham:
Springer International Publishing, 2016.
DU A22 Advances in Knowledge Discovery and Data Mining: 20th Pacific-Asia
Conference, PAKDD 2016, Auckland, New Zealand, April 19-22, 2016, Proceedings, Part I,
Cham: Springer International Publishing, 2016.
OU b 82 OcuHosrl paboTtsl ¢ Texnomorueit CUDA: Mocksa: JIMK Ilpecc, 2010
OU C 18 Texnonoruss CUDA B mpuMepax: BBeIEHHE B IPOrpaMMHUPOBAHUE IPahuUECKUX
npoueccopoB: Mocksa: JIMK Ilpecc, 2011.
Co3nanme 0a3 mamneix B CYBJ] MS ACCESS 2010. Ipaktukym. DnrymoBa E.K.,
Xammposa T.1O., Anmanacosa 3.B. Hanpuuk. KBI'Y, 2015 (41 3k3.)

7.3. /lononnumensnas numepamypa

1. 510 A45 Anroputmsl: OCTpOeHUE U aHanu3, Mocksa [u ap.]: Bunbsamc, 2011

2. 004 I118 ITapannensusle Berunciiennss Ha GPU. ApxutekTypa u nporpaMmHasi MOJIeb

CUDA: yueGHoe nocobue, Mocksa: U3narensctBo MockoBckoro ynusepcurera, 2012

7.4. Humepuem-pecypcol
1. http://fcior.edu.ru/

2. http://www.yandex.ru/
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http://www.rambler.ru/

http://www.taurion.ru/

o g~ w

http ://www.consultant.ru

http ://www.garant.ru

ITpu mpoBeneHnU 3aHATUN JEKIMOHHOIO THUIA MPAKTUYECKUX (CEMUHAPCKHMX) 3aHATUI

UCIIOJIB3YIOTCS CBEJIEHUS 00 AJIEKTPOHHBIX MH(OPMALIMOHHBIX pecypcax, K KOTOPhIM o0ecreueH

JIOCTYTI J1s IoJib3oBaTeel onommoreku KBI'Y.

Ilepeuens akmyanbHix 31eKMPOHHBIX UHPOPMAUUOHHBIX OA3 OAHHDIX,
K Komopuim odecneuen oocmyn nonavzoeamenam KbI'Y (2023-2024 yu. 200)

Ne | HaumeHoBaHme Kparkas Anpec caiita HaumenoBanue YcaoBusi
1/ | JJIEKTPOHHOTO | XapaKTepHCTHKA OpraHu3anmum- aocTyna
pecypca BJIA/IeNIbIIA;
PEKBH3HTHI J0TOBOPa
1. | Hayunas OnexTp. http://elibrary.ru 000 «H2b» [TonHbIit
3JIeKTPOHHAS oubnmoreka JIuueH3noHHOE IOCTYI
OndMoTeka Hay4HBIX cornamenue Nel4830
(HOb PO®N) My OTuKaIui - ot 01.08.2014r.
okoJ0 4000 beccpounoe
MHOCTPAHHBIX U
3900
OTEUECTBEHHBIX
HAYYHBIX
’KYPHAJIOB,
pedepaTsl
nmyonukanui 20
TBIC. XXYPHAJIOB, a
TaKKe OMUCAHUSI
1,5 miH.
3apyOeKHBIX U
POCCHUNCKHX
nucceptaruit; 2800
pocc. )KypHaJIOB Ha
0e3B0O3ME3THOM
OCHOBE
2. | 9BC 13800 uzmanmii mo | http://www.stud | OOO «Koucynbrant | [TomHbrit
«KoHcyabTanT | BceM 00sacTsIM medlib.ru CTYZCHTa» JIOCTYI
CTYIEHTa» 3HaHUH, http://www.med (r. Mocksa) (peructparnus
BKJIOUYaeT Ooee collegelib.ru Jorosop no [P-agpecam
gem 12000 Ne750KC/07-2022 KBI'Y)
y4eOHUKOB U Ot 26.09.2022 1.
Y4eOHBIX TTOCOOUH AKTHBEH JI0
st BO u CIIO, 30.09.2023r.

864 HaMeHOBaHUI
XKypHasoB u 917
MOHOTpaduil.
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http://www.rambler.ru/
http://www.taurion.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/

«duaexTponnas | Komneknus http://www.stud 000 ITonusrit
oubJIHOTEKA «Memununa (BO) | medlib.ru «ITomuTexpecype» JIOCTYTI
TEeXHHUYECKOro I'DOTAP-Menua. (r. Mockga) (peructparus
By3a» (OBC Books in English Jorosop nio IP-anpecam
«KoncynpTant | (KHUTH Ha Ne849KC/03-2023 KBI'Y)
CTYJAEHTAa) AHTJIMICKOM or 11.04.2023 r.

SI3BIKE)» AKTHUBEH J10

19.04.2024r.

IBC «Jlanb» DNEeKTPOHHBIC https://e.lanbook | OOO «3BbC JIAHby (r. | [TonHsbrit
BEpPCUU KHUT .com/ Cankr-IletepOypr) JIOCTYTI
BEIYIIMX Jorosop Ne41EI1/223 | (peructpauust
U3IaTEIbCTB ot 14.02.2023 r. no IP-agpecam
y4eOHOU 1 AKTHUBEH J10 KBI'Y)
Hay4YyHOH 15.02.2024r.

JIUTEpPaTyphl (B TOM
qucle
YHUBEPCHTETCKHX
W3/1aTeNbCTB), TaK U
ANEKTPOHHBIC
BEPCHH
MIEPHOTUICCKHIX
U3IaHUH 10
Pa3IMIHBIM
00JacTsIM 3HaHHIA.

IBC «Jlanb» Komnexmus https://e.lanbook | OOO «3bC JIAHb (r. | [TonHsbrit
ANEKTPOHHBIX .com/ Cankt-IlerepOypr) JOCTYT
n3nanni «PITY. Jorosop (perucrpanus
10-11 xi. U3xa-Bo Ne246EI1/223 no IP-agpecam

«IIpocsemienue». or 31.07.2023 1. KBI'Y)
O61eo0Opa3oBatens AKTHBEH 110
HBbIE MTPEIMETHI. 01.09.2024r.
HamuonanbHas | OO0beTUHEHHBIN https://rusneb.ru/ | ®I'BY «Poccuiickas | Jloctym ¢
3J1eKTPOHHAS 3JIEKTPOHHBIN rocyJapCTBEHHAs 3JIEKTPOHHOT'O
OnbIMoTeKA KaTayior JOH/I0B OnOIMOTEKA» YUTATHHOTO
PI'b POCCUICKHX Jorosop 3aia
OHOIHOTEK, Nel01/HDOB/1666-11 oT | OMOIHOTEKH
COZEpIKALLNI 10.09.2020r. KbI'Y
4 331542 Bbeccpounsiii
ANEKTPOHHBIX
JTOKYMEHTOB
00pa3oBaTeNbHOTO
Y HAy9IHOTO
Xapakrtepa 1o
pa3IMYHBIM
OTpaciisiM 3HAHUH
9bC 107831 http://iprbooksh O0O0 «Aii ITu Dp [MonHbIi
«IPSMART» nyOnuKanui, B T.4.: | 0p.ru/ Menuay JIOCTYTI
19071 — yueOHBIX (r. Mockaa) (peructparus
u3nanum, 6746 — Jorosop Ne75/EIl- | no IP-anpecam
HayYHBIX U3JIaHUH, 223 KBI'Y)
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http://iprbookshop.ru/
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700 KOJIEKIINH,
343 xypnana BAK,

or 23.03.2023 r.
AKTHBEH TI0

2085 02.04.2024r.
ayAMOU3IaHHIl.
8. IBC TemaTtnueckas http://iprbooksh 000 «Aii ITu Op [TonubIit
«IPSMART» KOJUIEKIIUS op.ru/ Menuay» JIOCTYTI

(0P PKN) «Pycckuit s13b1k Kak | http://www.ros- (r. Mockga) (peructparnus
WHOCTPaHHBIN edu.ru/ Horosop Nel42/EII- | no IP-anpecam
N3parenbckue 223 KBI'Y)
KOJUIEKLIUHU: ot 18.05.2023 1.
«3matoycry; CPOK TPEIOCTABICHUS
«Pycckuii A3bIK. JIULEH3HH:
Kypcoi»; «Pycckuit ¢ 01.06.2023 o
s361K» (Kypcebr 01.06.2024
YMK «Pycckuit
SI3BIK CETOJIHA» - 6
KHUT)

9. | 9BC «lOpaiit» | DneKTpOHHbBIE https://urait.ru/ 00O «Dnekrponnoe | [Tomubrii

nas CITO BEpPCHH YICOHOU U W31aTEIbCTBO JIOCTYyT
Hay4YHOU FOPAWT» (r. MockBa) | (perncrpamus
JTUTEpaTyphl Horosop Ne305/EII- | o IP-agpecam
U31aTeIbCTB 223 KBI'Y)
«¥Opaiit» s CI1O O127.10.2022 r.
Y DJIEKTPOHHBIE AKTHBEH J10
BEpPCHUU 31.10.2023 .
MEePUOINIECKHUX
W3JaHUI 110
pa3IMYHbIM
00JIaCTsIM 3HAHUH.

10. | 9BC «lOpaiiT» | DneKTpoHHbIE https://urait.ru/ 00O «3Onekrponnoe | ITomHbIi

aas BO Bepcun 8000 W3/1aTeIbCTBO JIOCTYI
HanMEHOBaHUM FOPAWT» (r. MockBa) | (perncrpanus
y4ueOHOM U Jorosop Ned44/EIl- | no [P-anpecam
Hay4HOU 223 KBI'Y)
JUTEPaTyphl O116.02.2023 r.
HU3JaTeIbCTB AxtuseH ¢ 01.03.2023
«¥Opaiit» ns BO T.
U DJIEKTPOHHBIE 1o 29.02.2024 r.
BEpCHH
MEePUOINIECKUX
W3JaHUI 110
pa3IUYHBIM
o0acTsM 3HaHUM.

11. | Polpred.com. 0630p CMU http://polpred.co 00O «Ilonmpen Hoctyn mo IP-
HoBoctu. O630p | Poccun u m CIIPAaBOYHUKH aapecam KbI'Y
CMM. Poccust m | 3apyOexps. be3Bo3mesnHo (6e3
3apyoexbe [TonHbIE TEKCTHI + opHUINATBEHOTO

a"HamuTuka u3 600 JIOTOBOPA)
W3aHui 1o 53
OTpaciisiM
12. | Ipe3uaentckas | boree 500 000 http://www.prlib OI'bY ABTOpH30BaHH
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0M0JIMoTEKA M. | DJIEKTPOHHBIX JIu «lIpesunenrckas BI 1OCTYI U3
B.H. Eanuuna JIOKYMEHTOB TI0 ouobinmorexka uMm. 5.H. | OuOimorexku
HUCTOPUHU Enpuunay (r. Cankr- | (aya. Nells,
OreyecTBa, [TerepOypr) 214)
POCCUICKON Coramenue ot
roCy1apCTBEHHOCT 15.11.2016r.
U, PyCCKOMY SA3BIKY beccpounslii
U IIPaBy

7.5. Memoouueckue yKazanus no npoeeoenuIo pa3iudHulx y4eonsvix 3aHAmMuil, K Kypcogomy
NPOEKMUPOBAHUIO U OPYZUM 6UOAM CAMOCMOAMENbHOU PAdOmbl

VYueOHnas pabora no mucuumuinae «Big Data (Texnonorun O0NBIIMX JaHHBIX)» COCTOMT
U3 KOHTAKTHOW pabOoThI (JIEKIMH, TPAKTUYECKHUE 3aHATHUS) U CAMOCTOSTEIILHONW PaOOTHI.

Ienp Kypca - MOAroToBKa 00y4aromMXCcsl K Hay4YHO-UCCIIE10BaTEIbCKON JIeSTEIbHOCTH B
00J1aCTH NPUKIAJHOW MaTeMaTUKM, K YMEHUIO MPUMEHATh IOJIY4YECHHBIE 3HAHUS K PELICHUIO
INPUKIAIHBIX 3aJa4 MareMaTudeckod ¢usuku. I[lpuctynas K M3yYEHUIO JUCLMILIUHBL,
oOyuyaromemMycss HEOOXOIUMO O3HAKOMHUTBCS C TEMATWYECKHM IUIAHOM 3aHSTHHA, CIHMCKOM
pPEKOMEH/I0BaHHON y4yeOHOW sureparypbl. llpu u3ydeHUM JUCHMIUIMHBI, OO0ydYaroluecs
BBIMOJIHAIOT CIEAYIOIIME 33JaHus: M3y4yaloT pPEKOMEHJOBAaHHYI0 Y4YeOHYI0 M Hay4dHYIO
JUTEpaTypy; MULIYT KOHTPOJIbHBIE PA0OTHI, TOTOBAT COOOIICHUS K MPAKTHUYECKUM 3aHATHIM;
BBITOJHSIOT CaMOCTOSITENIbHBIE PAa0OThI, Yy4aCTBYIOT B BBIIOJHEHUM MPAKTUYECKUX 3aJaHUM.
VYpoBeHb U ITyOMHA YCBOCHUS TUCIMITIIMHBI 3aBUCAT OT aKTUBHOM M CUCTEMaTHUYECKOW pabOThI
Ha JIEKUMAX, UW3Y4YCHHs PEKOMEHJOBAaHHOW JINTEPAaTyphl, BBIIIOJHEHUS KOHTPOJBHBIX
NUCbMEHHEIX 3aJJaHuN

Kypc wusyuaercs Ha JeKUMsIX, IPU CaMOCTOSTENbHOM W WHAMBHUIyaJIbHON pabote
oOyuaromuxcs. OOydaromuiics Uisi TOJHOTO OCBOCHHSI MaTepuana JIOJDKEH HEe MpPOIyCKaTh
3aHATUS M AKTUBHO Yy4YacTBOBaTh B ydeOHOM mporiecce. JIeKIMM BKIIOYAIOT BCE TEMBI U
OCHOBHBIC BOIPOCHI TEOPUM U MpaKTHKH. [[nsg MakcuManbHON >(PQPEKTUBHOCTH H3yUYECHHUs
HEO0OXOJUMO TOCTOSIHHO BECTHM KOHCIEKT JIEKUUH, 3HaThb PEKOMEHAYEeMYI0 IpernojaBaTesieM
JUTEPaTypy, MO3BOJSIONIYIO JONOJHUTh 3HAHUSA M JIydllle MOJATOTOBUTHCS K MPAaKTHUUECKUM
3aHSTHSIM.

B coorBercTBUM ¢ y4eOHBIM IJIAHOM Ha KaXIYI0 TEMY BBIIEIEHO HE0OX0IuMoe
KOJIMYECTBO YaCOB MPAKTUUYECKUX 3aHATHH, KOTOPbIE TPOBOASITCS B COOTBETCTBUU C BOIPOCAMH,
PEKOMEH/IOBaHHBIMU K M3yYEHHUIO [0 ompeneraeHHbIM TemaMm. OOydaromuecs JOJKHBI
PETYJISIPHO TOTOBUTHCA K MPAKTUYECKUM 3aHATHSIM M y4acTBOBaTh B OOCYXJEHHUHU BOIPOCOB.

HpI/I MNOATOTOBKEC K 3aHATHAM CICAYCT PYKOBOJACTBOBATHCSA KOHCIICKTOM JeKIUN u
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PEKOMEHIOBaHHOHN JiTepaTypoi. TemaTudeckuil ITUTaH JUCHUIUIMHBI, y4eOHO-METOIUYECKHE
MaTepuaibl, a TAKKE CTUCOK PEKOMEHI0BAHHOU TUTEPATyphl MPUBEIACHBI B paboueii mporpamme.
Memoouueckue pekomenoayuu npu padbome HA0 KOHCREKMOM 60 6PeMsA NPOGEOEHU NeKUUU

B mpouecce NEKIMOHHBIX 3aHATUH 11€7€CO00pa3HO KOHCIEKTHPOBATh Y4EOHBIH
MaTepuai. J{as 3Toro UCHoab3yIOTCS 00IUE U YTBEPAUBIINECS B MPAKTUKE MPaBUiIa, U IPUEMbI
KOHCIIEKTUPOBAHMS JICKIUH:

KoncnekTtupoBanue JIEKUHUM BEAETCA B CIELMAIBHO OTBEICHHOW IJIA 3TOr0 TETPAH,
KOKIBIA JUCT KOTOPOW JIOJDKEH HKMETh TMOJs, Ha KOTOPBIX [eNaloTCcs TIOMETKH U3
PEKOMEHIOBAaHHOW JUTEepaTyphl, AOIMOJHAIONIME MaTepuan MPOCIYIIAaHHOW JIEKIUHU, a TakKke
MOTYEPKHUBAIOIINE OCOOYIO BAXKHOCTh TE€X HJIM MHBIX TCOPETUUYECKUX MTOJOKCHHIM.

[lenecooOpa3Ho 3aMUCHIBATh TEMY U IUIAH JICKIHA, PEKOMEHIYEMYIO JINTEPATYPY K TEME.
3anucu pa3iesoB JIEKIUH JOJKHBl MMETh 3arojOBKH, IMOJA3aroJIOBKHU, KpacHble CTpOKH. Jlis
BBIJICTICHHS Pa3/IeJIOB, BHIBOAOB, ONPEAEICHII, OCHOBHBIX M€ MOXKHO MCIOJB30BaTh I[BETHHIC
KapaHJamu 1 (JIOMacTephl.

Ha3BanHble B NEKIMH CCHUIKA HAa MEPBOUCTOYHUKY HAJI0 TOMETUTH Ha MOJSIX, YTOOBI IPU
CaMOCTOSITeNIbHOM paboTe HaWTHM W BOUCaTh HUX. B KOHCIEKTE JOCIOBHO 3allMCHIBAIOTCS
onpezeNieHus] TOHATUN, KaTeropuii W 3akoHOB. OCTalbHOE [IOJDKHO OBITH 3alHCAHO CBOUMU
CJIOBaMH.

Kaxxnomy oOyuaromemycss HEOOXOIUMO BbIPaOOTaTh W UCIOJIB30BaTh JIOIYCTUMBIC
COKpaleHus: HanboJiee paclpoCTPAHEHHBIX TEPMUHOB U MIOHSATHH.

Memoouueckue pekomenoayuu no nO020mMoeKe K NPAKmu4ecKum u 1a00pamopHbvim

3aHAMUAM

[IpakTrueckue u abOpaTOpHBIE 3aHATHS — COCTaBHAs YacTh y4eOHOTO mMpolecca,
MPOXOISIINE MPU aKTUBHOM YYacTHH CTYyA€HTOB. OHU CIIOCOOCTBYIOT YIiyOJIeHHOMY H3yUEHUIO
Haubosee CIOXKHBIX NpoONeM HAyKH M CIyXKaT OCHOBHOW (oOpMOii MOABENEHUS HWTOTOB
CaMOCTOSITENIbHOW paboThl oOywaromuxcs. llenpio mpakTudeckux M 1a0OpaTOPHBIX 3aHATUN
SBJISIETCS] YTITyOJICHHE U 3aKPEIICHUE TeOPETUUECKUX 3HAHUM, TTOJYYCHHBIX 00YUYaroIIMMHCS Ha
JIEKIUSAX U B MPOIECCE CAMOCTOATEIHHOTO M3yUeHHUs y4eOHOro maTepuana, a, cleI0BaTelbHO,
dbopMUpOBaHUE Yy HUX OIPEICTICHHBIX YMEHHUI U HABBIKOB.

B xome moAaroTroBkM K AITHUM 3aHATHSAM HEOOXOJMMO MPOYUTATH KOHCIIEKT JIEKIWH,
M3YYUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMHUTHCS C JOMOTHUTEIHHOU JTUTEPATyPOH, BBHITIOJHUTH
BBIIaHHBIE TIperojaBaTelieM TMpakTUuecKue ©u jabopaTopHble 3amaHus. [Ipum sToM ydecThb
pPEeKOMEHIallMK TpenoAaBarenss U TpeOoBaHus mporpammbl. JlopabaTeiBaTh CBOM KOHCIIEKT

JIEKIMH, Jieasi B HEM COOTBETCTBYIOIINE 3allMCH U3 JTUTEPATYPHI.
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XKenatenbHO mHpHM NOArOTOBKE K NPAKTUYECKUM M JAOOPATOPHBIM 3aHATUSAM 110
JUCLIUIUINHE OJJHOBPEMEHHO HCII0JIb30BAaTh HECKOJIIBKO MCTOYHHUKOB, PACKPHIBAIOLINX 33/IaHHBIC
BOMPOCHL. B 3amanusx k mabopaTOpHBIM paboTaM MPUBOAATCS PEKOMEHIyeMasi IUTepaTypa.

Ha mnpaktudeckux 3aHATHAX OOydYarolluecs ydarcsi I'paMOTHO u3jaraTb NpOOJIEMBI,
CBOOOJHO  BBICKa3bIBaThb CBOM  MBICIM M CYXJIEHHUS, pPACCMATpUBAIOT  CUTYyalHH,
CIOCOOCTBYIOLIIME Pa3BUTUIO TMpOo(ecCHOHANbHOM KoMIeTeHTHOCTH. Ha  mabopaTopHbBIX
3aHATUSAX OOydYaroIiuecss ydarcs TpPaMOTHO CaMOCTOSITEIbHO —peliaTh —IpeuiaraeMble
UHMBUYAJIbHO JUI KaX10T0 3aJlaHMsl, a 3aTeM UX 3alllUIIaTh.

Memoouueckue pekomeHoauuu no Op2anu3ayuy cCamocmoAmeabHou padomst

Jnist caMOCTOSITEIbHOM paboThl MMEIOTCS MOMENICHHSI, OCHAIIEHHBIE KOMITBIOTEPHON
TEXHUKOH C BO3MOXKHOCTBIO TMOIKITIOUEHHs K ceTn «VHTepHeT» M olecrieueHHeM J0CTyIma B
JJIEKTPOHHYIO0 OMOIMOTEKY. MIMeeTcst 311eKTPOHHBINH BapUaHT KOHCIEKTA JEKIHH,

CamocrosrenbHas paboTa 0OydYarOUIMXCS — CIIOCOO AKTUBHOIO, IIEJIEHAIPABICHHOTO
nproOpeTeHus: 0O0yJaromMMCcs HOBBIX Ui HETO 3HAHUM W yMEHWH 0e3 HermocpeICTBEHHOTO
ydacTusi B OTOM TMpolecca mpernojaBarenieid. [IoBBIIIEHHE pONM CaMOCTOSATEIBLHON pPaOOTHI
00yyaroImuxcs Npy MPOBEICHUH Pa3IMYHBIX BUJOB YUEOHBIX 3aHATHH peonaraer:

- ONTUMM3ALMIO METOJIOB 00y4€eHUs1, BHEIPEHHE B YUE€OHBIN NPOLIECC HOBBIX TEXHOJIOTUI
OoOy4eHHs, TOBBILAKOIMX  IPOU3BOAUTEIBHOCTh  TpPyJAa  HpenojaBareisi, aKTUBHOE
UCTIOJIb30BaHUE MH(POPMALMOHHBIX TEXHOJIOTHH, MIO3BOJIIONINX 00ydJaronieMycst B y100HOe s
HEro BpeMsi OCBauBaTh y4eOHBIH MaTepHal;

- IIUPOKOE BHEAPEHUE KOMITBIOTEPU3UPOBAHHOIO TECTUPOBAHUS;

- COBEpIICHCTBOBAHNWE METOAMKHU IPOBEAEHUS IMPAKTUK M HAyYHO-HCCIEI0BaTENIbCKON
paboTel 00ydarolIMXCsl, MOCKOJIbKY MMEHHO 3TH BMJIbI yueOHOW paboThl B NEPBYIO Ouepellb
TOTOBST 00YYAIOMIUXCSI K CAMOCTOSATEIIbHOMY BBIITOJIHEHHIO MTPO(eCCHOHANBHBIX 3a/1a4;

- MOJEPHHU3ALMIO CUCTEMBI KypCOBOTO M TUIUIOMHOT'O MPOEKTUPOBAHUS, KOTOPAsl TOJKHA
MOBBILIATH POJIb 00y4Yaromerocsi B o100pe Marepuana, HOUCKe MyTeil perieHus 3a1ad.

CaMmocrosiTenbHass paboTa HNPUBOIUT OOYYAIOUIErocs K IMOJYYEHHIO HOBBIX 3HAHMM,
YIOPSIOUEHUIO M YIUIyOJEHHUI0O MMEIOUIMXCS 3HaHWH, (GOpMHUpOBaHUIO NPOQEeCcCHOHATBHBIX
HaBBIKOB M yMeHUU. CamocTosTeNnbHast paboTa BBIMOIHAET P (yHKITHIA:

- Pa3BUBAIOIIYIO;

- HH(OPMALIMOHHO-00YYaIOIILY1O;

- OPUEHTHUPYIOLLYIO U CTUMYJINPYIOLLYIO;
- BOCIIUTBIBAIOIYIO;

- UCCIICOOBATCIIBCKYIO.
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B paMkax Kypca BBINOIHAIOTCS CIEAYIOIINE BUABI CAMOCTOSTENbHON paboThI:

1) mpopaboTka yuebHOr0o MaTepuaia (1o KOHCIIEKTaM, Y4eOHON 1 HAyYHOU JIUTEepPaType);
2) BBIIIOJIHEHHUE Pa3HO YPOBHEBBIX 3a/1a4 U 3a/laHui;

3) paboTa ¢ TecTaMH U BOIIPOCAMHU Ul CAMOIIPOBEPKH;

4) BBIIMTOJTHEHNE UTOTOBON KOHTPOJIBHOM pabOTHI.

OOyuaronemMycst peKOMEHAyeTcs C C€aMOoro Hadala OCBOCHHMS Kypca paboTarh c
JUTEPATypOi M MpeAsiaraeMbIMU 3aJaHUSIMUA B (hOpME TIOATOTOBKU K OYEPEAHOMY ayAUTOPHOMY
3aHATHIO. [Ipy 3TOM aKkTyanu3upyroTCs HMEIOIIMECs 3HaHMs, a Takke co3jaerca Oaza s
YCBOEHMsI HOBOI'O MaTepuaja, BO3HUKAIOT BOIPOCHl, OTBETHl HAa KOTOpbIE OO0ydYaroLIuiics
[I0JTy4aeT B Ay UTOPHH.

Heo06xomuMo OTMETUTB, YTO HEKOTOpbIE 3aJaHus IS CaMOCTOSITENbHOW paboThI 1O
Kypcy HMEIOT omnpejaeneHHyo crneuuduky. [Ipu ocBoeHunm Kypca oOyyaromIMHCS MOXKeET
HOJIb30BaThCsl OMOIMOTEKON By3a, KOTOpas B IOJHOM Mepe oOecreyeHa COOTBETCTBYIOLIEH
JUTEpaTypoil. 3HAYUTENbHYIO IIOMOIIb B MOATOTOBKE K OYEPETHOMY 3aHSATHIO MOXET OKa3aTh
UMEIOIIUICS B y4eOHO-METOAMYECKOM KOMILJIEKCE KPATKHI KOHCIIEKT JIEKIUH U J1aOOpaTOpHBIN
npakTukyM. OH k€ MOKeT HCIIOJIb30BaThCsl M JJIS 3aKPEIUICHUS IMOJYYEHHOTO B ayIUTOPHU
MmarepHaa.

CamocrosiTenbHass pabora O00y4arolMXCs MPEeaycCMOTpeHa Y4YeOHbIM IUIaHOM U
BBITIOJIHSICTCSI B 00sI3aTEIILHOM TOpPSIIKE. 3aaHus MPEUIOKEHBI 10 KaKIOH U3ydaeMoi TeMe U
MOTYT TOTOBUTbCS MHIUBHIyaJbHO WM B rpynne. [lo HeoOxoauMocTu o0ydaromuiicss MOXKeT
oOpamiatbesi 3a KOHCYJIbTallMed K IpernojaBaTesto. BolnoigHeHne 3a1aHuil KOHTPOJIUpPYETCS U
OLICHUBAETCS MpenoaBaTeieM.

JUis  yCHENIHOTO CaMOCTOSITEIBHOTO HW3Y4YEHMs MaTepuana CEeroJHs HCIOJb3YIOTCS
pasn4Hble cpeacTBa OOyudeHHs], CpeIu KOTOPBIX 0c000€ MECTO 3aHMMAal0T MH(POPMALMOHHBIE
TEXHOJIOTUM PA3HOTO YPOBHS W HANpaBIEHHOCTH: AJIEKTPOHHbIE YYEOHUKH U KypChI JIEKLUH,
0a3pl TECTOBBIX 3a/JaHUN U 3ajjady. DJIEKTPOHHBIN y4eOHHMK NpeacTaBisieT co00i MporpaMMHOE
CPEJICTBO, MO3BOJISIOLIEE MPEACTABUTH AJIS M3YUEHUs] TEOPETUUYECKUN MaTepuai, OpraHu30BaTh
anpoOupoBaHHe, TPEHAX U  CAMOCTOSTEIbHYIO TBOPYECKYI0 paboTy, IMoOMoraroiee
00yyaroImuMcs 1 MPeroiaBaTellio OLlEHUTh YPOBEHb 3HAHUH B ONPEEICHHOM TeMaTHKe, a TaKkKe
coJiepkaliee HEOOXOAMMYIO CHPaBOYHYIO HH(OpMAIUio. OJIEKTPOHHBIH YUYEOHHK MOKET
UHTETPUPOBATh B ce0€ BO3MOXHOCTU Pa3IWYHBIX MEAArornyecKux MPOrpPaMMHBIX CPEICTB:
00yyaromux nporpamMm, ClipaBOYHUKOB, YU€OHBIX 0a3 TaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIIUX

IIPOrPaMM.
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JIst ycmeniHoW OpraHM3allii CaMOCTOSATEILHON pabOThl BCE aKTHMBHEE MPUMEHSIOTCS
pasHooOpa3Hble 00pa3oBaTeNbHBIE PEeCcypchl B ceTH VHTEpHET: CHUCTEMBbl TECTUPOBAHUS IIO
pa3NMYHBIM  00JacTsM, BHPTYaJbHbIE JIEKIWH, Ja0OpaTOPHH, TPU OSTOM IIOJH30OBATEINIO
JIOCTaTOYHO MMETh KOMIIBIOTEp M IOJKIIOYeHue K VHTepHeTy [uid TOro, 4roObl cBs3aTbCs C
IIpernoaaBareiieM, PellaTh BRIYUCIUTEIbHBIC 331a4U U II0y4daTh 3HaHUs. Vcnonb30BaHue ceren
YCHUIIMBAET POJIb CAMOCTOSITEIBHOM pabOThI 00y4Jaroierocsi ¥ MO3BOJSET KapAUHAIBHBIM 00pa3oM
W3MEHUTh METOJUKY MPENOIaBaHusl.

OOyuaronuiics MOXeT MOJIy4aTh BCE 3aJaHMs U METOJMYECKHE YKa3aHUs Yepe3 cepBep,
YTO JA€T €My BO3MOKHOCTb IIPUBECTH B COOTBETCTBUE JIMYHBIE BO3MOXKHOCTH C HEOOXOAMMBIMU
JUIA BBIIOJHEHHUA PaboOT Tpyznosarparamu. OOydaromuiics MMEeT BO3MOXKHOCTH BBITOJHSTH
paboty ngoma wiM B ayautopud. bombmioe BocmuTaTensHOE M 00pa3oBaTeIbHOE 3HAYCHUE B
CaMOCTOSITEJIbHOM Y4eOHOM TpyZe OOyYaroIlerocss MMeeT CaMOKOHTpPoJib. CaMOKOHTPOJb
BO30YKJaeT M TMOAJCPKHMBAET BHUMAHME W HHTEPEC, IOBBIIIAET AKTUBHOCTh MAMATH U
MBIIICHHS, TIO3BOJISIET 00YYaOIIEMyCsl CBOEBPEMEHHO OOHAPY)KUTh U YCTPAHHUTD JIOMYIICHHBIC
OMMOKH ¥ HEIOCTAaTKH, OOBEKTHBHO OINPEACIUTh YPOBEHb CBOWUX 3HAHHM, MPAKTHYECKUX
ymenuii. Camoe JOCTyIHOE H IIPOCTOE CPEACTBO CAaMOKOHTPOJS C IPUMEHEHUEM
UH(POPMALIMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTMH — 3TO PsJI TECTOB «on-line», KOTOpble
MO3BOJIIOT B PEKUME PEAJIbHOIO BPEMEHH ONPEENIUTh CBOM YPOBEHb BIIAJICHUS IPEIMETHBIM
MaTepUajIoM, BbISIBUTh CBOU OIIMOKU U MOJIYYUTh PEKOMEHAALINHU 10 CAMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pexomenoayuu no padome c 1umepamypoi

Bcro nuteparypy MOXHO pa3/ieuTh Ha YYeOHUKH M ydeOHbIE TOCOOUS, OPUTHHATIBHBIE
Hay4yHble MOHOTpapuUecKrue UCTOYHUKHU, HAyuHble MMyOJIMKAllMU B NMEpUOAUYECKOl nevyaTtu. M3
HUX MOJHO BBIICIUTh JIUTEPAaTypy OCHOBHYIO (PEKOMEHIYEMYIO), IOIMOJHUTEIbHYI0 U
JAUTEpaTypy Uil yIrIIyOJIeHHOTO U3YUYEeHUs AUCHUIIUHBI.

W3ydenne NUCHUIUIMHBI ClIEAyeT HAYMHATH C y4eOHHKA, MOCKOJIbKY YYE€OHHK — 3TO
KHUra, B KOTOPOW H3JI0’)KEHbl OCHOBBI HAyYHBIX 3HAaHUN IO OIpPENEICHHOMY MpEAMETY B
COOTBETCTBHUHU C LIETSAMH U 3a/1a4aMH 00yUYEeHMUsI, yCTAHOBJICHHBIMU IIPOrPaMMOii.

IIpu paborte ¢ nuTeparypoil HEOOXOAWMO YUUTBIBATh, YTO MUMEIOTCS PA3IUYHBIE BUIBI
YTEHHUS, U KaXKIbII U3 HUX UCIOJb3YETCs HA ONPECIICHHBIX 3Tallax OCBOEHUS MaTepHaa.

IIpeosapumenbHoe uTeHNE HANPABICHO HA BBISIBJICHHUE B TEKCTE HE3HAKOMBIX TEPMHHOB
M TIOMCK WX 3HA4YEHMs B CIPABOYHOM JmTepaType. B dYacTHOCTHM, NpH YTEHUM YKa3aHHOU

JUTEpaTypbl HEOOXOAUMO MOIPOOHEHIIINM 00Pa30M aHAIU3UPOBATH MTOHATHSL.
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Ck603HOe umenue TIpEAIIONAracT MPOYTEHNE MaTeprana oT Hadana 10 KoHia. CKBO3HOe
YTEHUE JIUTEPATYPhI U3 MIPUBEJACHHOTO CIHCKA 1a€T BO3MOKHOCTH 00y4arorieMycst ChOpMUPOBATH
CBOJ OCHOBHBIX MMOHSTHH U3 I/I3y‘-IaeMOI7I o0J1acTu 1 CBO6OI[HO BJIaACTh UMU.

Bwibopounoe — Ha000pOT, UMEET 1IETBI0 MOUCK U OTOOp MaTepuana. B pamkax naHHOTO
Kypca BEIOOpOYHOE YTEHHUE, KaK CIIocO0 OCBOCHUS COIEPKaHUS Kypca, JOIDKHO UCIIONIb30BAThCS
IPY TOATOTOBKE K MPAKTUYECKUM 3aHATHIM IO COOTBETCTBYIOIUM pa3zieiaM.

Ananumuueckoe umenue — 3TO KPUTHUECKMH pa3z0bop TEKCTa C MOCIEAYIOIIUM €ro
KOHCHEeKTHpoBaHWeM. OCBOEHHME yKa3aHHBIX NOHATHH OyzaeT HamOonee >(PQeKTUBHBIM B TOM
clly4yae, €CJIM IPHU YTCHUHM TEKCTOB OOydYaroUuiics OyAeT 3aJaBaTh K 3TUM TEKCTaM BOIIPOCHI.
Yacte u3 3tux BonpocoB chopmynupoBana B ®OC B mepeyHe BONPOCOB I coOece0BaHusl.
[lepedenp 3TUX BOMPOCOB OTPAHUYEH, TOATOMY BaKHO HE TOJIKO COJEp)KaHHE BOIPOCOB, HO
caM IMPUHIMI OCBOCHHUS JIUTEPATYPHI C TOMOMIBIO BOTIPOCOB K TEKCTaM.

Llenbto uzyuaroujeco 4reHus SBISETCS TIyOOKOE M BCECTOPOHHEE IMOHMMaHHE y4eOHOMN
uH(popmanuu. EcTh HECKOJIBKO TPUEMOB U3YYAOILIEr0 YTEHHUS:

- YTEHHE TI0 aJTOPUTMY TpEAroiaraeT pa3douenue nHpopmManuy Ha OJOKU: Ha3BaHHUE,
aBTOp, MCTOYHUK, OCHOBHAas HJEs TEKCTa, (PaKTHYECKUil Marepuan, aHalu3 TeKCTa MyTeM
COMNOCTABJICHUS] MMEIOIIMXCS TOUCK 3PEHHS [0 PacCMaTPUBAEMBIM BOIIPOCAM, HOBH3HA;

- IIpUEM TIOCTAHOBKH BOMPOCOB K TEKCTY MMEET CIEAYIONIMH AITOPUTM: MEIJICHHO
MMpOYHTaATh TCKCT, CTapaiaCh IOHATH CMBICII MU3JIOKCHHOT'O; BBIACIUTL KIHOUYCBBLIC CJIOBA B TCKCTC,
HIOCTapaThCsl MMOHATH OCHOBHBIE MJICH, TIOATEKCT U OOLIMI 3aMbICEN aBTOPA.

- IpUEM TE€3UPOBAHHUS 3aKII0UaeTcs B (POPMYJTUPOBAHUU TE€3UCOB B BUJIE MOJIOKEHHH,
YTBEPKJICHH, BBIBOJIOB.

MosxHO 100aBUTH U MHBIE IPUEMBI: IIpHUeM pedepupoBaHusl, IpreM KOMMEHTHPOBAHUSI.

BaxHolt cocraBistomei J1t000ro COJIMIHOIO HAYYHOTO HW3JaHMs SIBISIETCS CIHCOK
JUTEpaTyphl, Ha KOTOPYIO ccbulaeTcs aBTop. [IpM BO3HMKHOBEHHMM HMHTEpeca K Kakoil-To
oOcyxgaemMoli B TekcTe mipo0nemMe BCerja ecTb BO3MOXKHOCTH OOpaTUThCd K  CHHCKY
OTHOCsLIeHcs K Hel aurepaTypbl. B 3ToM ciywyae Bcs mpobOiema kak Obl pa3OuBaeTcsi Ha
COCTABJIAIOLIME YACTH, KaXJas U3 KOTOPBIX MOXET M3y4aThCsl OTAENbHO OT Apyrux. [Ipu stom
Ba)XHO HE TEPATh U3 BUa OOIIMN KOHTEKCT U HE OTPY’KaThCsl Ype3MEPHO B JI€TANIU, IIOTOMY YTO
TaKUM O6p2130M MOXXHO HE€ YBUJICTH I''TaBHOTO.

[ToaroToBka K 2K3aMeHY JOJDKHA MPOBOIUTHCS HA OCHOBE JICKIIMOHHOTO MarepHala,
MarepHala MpaKTHYECKUX 3aHATUH C 00s13aTeNbHBIM OOpaIlleHueM K OCHOBHBIM YYeOHHKAM IO
Kypcy. OTO TO3BOJIUT HUCKJIIOYUTh OIIMOKM B TOHMMAaHUU MaTepuana, OOJErdYuT ero

OCMBICJIICHUE, IPOKOMMCECHTHPYCT MaTCprajl MHOTOYUCIICHHBIMU IIPUMECpPaMHU.
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Memoouueckue pekomenoayuu 011 ROO20MOEKU K 3a4enty

3auer B 4 cemectpe sBIseTcs (OPMOH HTOrOBOTO KOHTPOJS 3HAHUH W YMEHHI,
00yJaromuxcs 1Mo JaHHOW TUCHUIUIMHE, OJYYCHHBIX Ha JICKIHX, MPAKTUYECKUX 3aHATUSIX U B
MIPOLIECCE CaMOCTOSITeNbHON paboThl. OCHOBOHM Ji ONpENENeHUs] OLEHKH CIYKUT YpOBEHb
YCBOCHHUS 00yYaroIIUMUCA MaTepuaa, pelyCMOTPEHHOr0 JaHHO! pabouel mporpaMMoii.

K 3agery pomyckatorcs oOywarommecs, HaOpapmue 36 u Ooyiee OaJIOB MO HTOTaM
TEKYIETo ¥ MPOMEXYTOYHOT0 KOHTpoJisi. Ha 3auere oOyuaronuiics moxket Habpatb ot 15 1o 30
0asioB.

B nepuox mnoaroroBku K 3adery oOywaromiuecs BHOBb OOpamiaroTcss K ydeOHo-
METOMYECKOMY MaTepually U 3aKpEeIUIIIOT IPOMEKYTOUHbIE 3HAHUS.

[ToaroroBka oOy4aroierocs K 3a4eTy BKIKOYAET TPU dTarna:

— camocTosTeNnbHas padoTa B TEYCHHE CEMECTPa;
— HEMNoCpeICTBEHHAas MOJrOTOBKA B JHH, MIPEALIECTBYIONINE YK3aMeHY 110 TeMaM Kypca;
— TOJrOTOBKA K OTBETY Ha 3K3aMEHAIlMOHHBIE BOIIPOCHI.

[Ipn nmoarorToBke K 3ayeTy OOydaroOIMMCS L€1eco00pa3HO MCIIOJIb30BaTh MaTepHAaIb
JEKIHA, y4eOHO-METOJUYECKHE KOMIUIEKCHl, HOPMATHUBHBIE JOKYMEHTHI, OCHOBHYIO H
JOTIOTHUTEIBHYIO TUTEPATYPYy.

Ha 3ager BbiHOCHTCS MaTepuand B o0beMe, IMPEIyCMOTPEHHOM paboueil mporpammoi
y4eOHOH TUCIMITIMHEI 32 CEMeCTp. 3a4eT MPOBOAUTCS B MMCbMEHHOM / yCTHOMH (hopme.

[Ipu mpoBeneHun 3adera B NMUCbMEHHOW (yCTHOHM) (dopme, BeaylmUid MpernojaBaTeib
COCTaBJIIET SK3aMEHAIMOHHBbIE OWJIETHI, KOTOpPbIE BKJIIOYAIOT B ceOs: TECTOBBbIE 3a/IaHUS;
TEOpPEeTUYECKHE 3a/laHus; 3aJaud WM cuTyauuud. DOopMyIHpOBKa TEOPETUUYECKUX 3aJaHMs
coBnasiaeT ¢ (GopMyIMPOBKOM MEpPEeUHs dK3aMEHAIIMOHHBIX BOIIPOCOB, JOBEAEHHBIX 10 CBEICHUS
o0yyJaronuxcsi HaKaHyHe JK3ameHarmoHHou ceccuu. CojepikaHue BOIMPOCOB OIHOTO Owuiera
OTHOCHTCS K pa3IMuYHBIM pa3zesaM MporpaMMBbl ¢ TEM, YTOObI OoJiee MMOJIHO OXBaTUTh MaTepuall
y4eOHOH TUCIMITIIMHBI.

B ayauropuu, TIe TPOBOIUTCS YCTHBIN 3aueT, JOJDKHO OJHOBPEMEHHO HAaXOAMTHCS HE
Oosee mecTd 00y4arOIIMXCsl HA OJTHOTO IperoaaBaress, IpuHUMaronero 3ader. Ha moarorosky
OTBeTa Ha OujeT Ha 3aueTe oTBoAuTCsA 40 MUHYT.

Ipu npoBeIeHrM MMCBMEHHOTO 3a4eTa Ha paboTy OTBOAUTCS 60 MUHYT.

8. MaTtepuajibHO-TeXHHYECKOE o0ecnevyeHre JUCHMIIIMHBI

8.1. Tpebosanusa k mamepuanbHo-mexHuUecKoMy odecneyeHuIo
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Jlnst peanmzanuu  paboueld MporpaMMbl JHUCHMIUIMHBI «HTEUICKTyaIbHBIA  aHAJIN3
JAHHBIX» HUMEIOTCSl CICHUANTbHBIE TMOMEIICHHUS MJIi TPOBEACHHS 3aHATHH JIGKIIMOHHOTO U
CEMHUHAPCKOT0 THIIA, TPYIIOBBIX M WHAWBHIYATbHBIX KOHCYJIbTAIMMA, TEKYIIETO KOHTPOJIS U
NPOMEKYTOUYHOW aTTEeCTallud, a TakKe [OMENICHUs JUIsl CaMOCTOSTENBHOW PabOTHI.
CrienuaibHbIe TIOMEIIEHHSI YKOMIUICKTOBAHBI CIICIIUATM3UPOBAHHON MEOCIIbI0 U TEXHUYCCKHUMU
CpencTBa O0yUYeHUs, CITyKAITUMHU JIJIS TIPECTaBIICHUsT HH(POPMAIIUU OOJBIION ayAUTOPHH.

Jliss mpoBefeHUS 3aHATUH JIGKIIMOHHOTO THUIMA WCIONB3YeTCsS JIEMOHCTPAIMOHHOE
obopynoBaHue, Mo3BoJsIIOIee Hanbosiee 3(PGEKTUBHO OCBOUTH TPEICTABICHHBIN y4YeOHBIN
Marepual.

[Tpu npoBeeHUN 3aHATHI JTIEKIIMOHHOTO/ CEMMHAPCKOTO THIIA 3aHATHH UCIOIb3YIOTCS:

e HaumeHoBaHUe MPOrpamMMbl, IPaBO Capana Cpoxk aeiicTBus
- HCI0JIb30BAHUA KOTOPOil nporpammuoro | Koua-Bo
n/m MPOM CXOKIEHM ST
Npea0CTABISIETCS obecrneyeHust
Onepayuonnas cucmema PEJ] OC. Poccuiickas 12 mecsiieB 1000
Kondghueypayusa: «Pabouas cmanyusy denepanus
CucreMa ONTUYECKOTO Poccwiickas 12 mecsitieB 30
pacnio3naBanus Tekcra SETERE OCR denepanms
ons PO/ OC
JlunieH3us Ha MporpaMMHOE Poccuiickas 12 mecsuies 700
oOecrnieueHre CpeICTB aHTUBUPYCHOM Denepanus
3aIUTHI
Kaspersky Endpoint Security 0.5
busneca — Cmanoapmmuulii Russian
Edition
[TpaBo ucnONB30BaHUS IPOTPAMMHOTO Poccuiickas 12 mecsiiieB 1
obecrnieueHus TS TIaHUPOBAHUS U Ddeneparnus
IIPOBEICHUS OHJIAWH-MEPOIPUATHI
(TpaHCIALNNA, TENIEMOCTOB/ ayIio-
BUICOKOH(epeHINH, BeOMHAPOB)
Webinar Enterprise TOTAL 150
VUACMHUKO8
JluueH3us Ha MPOrpaMMHOE Poccuiickas OeccpouHbIe 32
obecrnievyeHue AJi1 BEKTOPHOTO Oeneparnus
rpau9IecKoro peaaKTopa st
CO3/aHUS U PEIaKTUPOBAHHUS
rpauueckux cxem, yepTexeil u 010k-
CXeM
Acmo-epaghuueckuti pedaxmop
[IpenocTaBiieHNE HEUCKITIOUUTEIbHBIX Poccuiickasa OeccpouHbIe 16
IIpaB HA UCIIOJIb30BAHUE Ddeneparnus
MPOrPaMMHOTO O0ecTieueHust
CucremMsl
Spider Project Professional
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8.2. Ocobennocmu peanuzayuu OUCUUNIUHBL 011 UHEATUOO08 U JIUY C OZPAHUYEHHBIMU
603MONCHOCIMAMU 300P08bA

Jis  oOywarommxcs C  OTpaHMYEHHBIMH — BO3MOXKHOCTSIMH — 37IOPOBBSI  CO3/aHBI
CHElMallbHbIE YCIIOBUS JJisl TOJy4deHUss oOpa3oBaHus. B 1ensx AOCTYNMHOCTH MOJNy4YeHUs
BBICIIErO OOpa3oBaHMsl 1O OOpa3oBaTeIbHBIM MpPOrpaMMaM HHBAIMJIAMU M JHUIAMH C
OTPaHHYEHHBIMHA BO3MOYKHOCTSIMU 37I0POBbSI YHUBEPCUTETOM 00ECIICUNBACTCS:

1. AunprepHatuBHas Bepcus oOQUIMANIBHOTO caidta B cetn « HTepHeTY Ais
CJ1a00BUIAIINX;

2. 115 MHBAMUAOB C HAPYIICHUAMHU 3peHus (cIaboBUISIINE, CIIETIbIE)

- MPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOIIETO OOyYarOIIeMycsi HEOOXOIUMYIO TOMOIIb,
nyOIMpoBaHUE BCIyX CIPABOYHON HMH(OpMAMKU O pAacUCAaHWUU YYCOHBIX 3aHSATHH; HaIMdue
CPEeICTB JUISl YCHIIEHHUS OCTaTOYHOTO 3peHUs, OpalIeBCKOM KOMIIBIOTEPHOW TEXHUKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBU3yallbHOTO JOCTynma K HH(OpManuu, MOporpaMmm-
CHUHTE3aTOPOB PEUYH U JAPYTUX TEXHUUYECKUX CPEACTB MpHEeMa-Tiepeaun yaeOHo! nHpopMaIuu B
JOCTYIHBIX opMax It 00YHAOIINUXCS ¢ HAPYIICHUSIMU 3PCHHUS,

- 3aJ1aHUs JJIs BBITIOJTHEHHS HAa SK3aMEHE 3aUUTHIBAIOTCS aCCUCTEHTOM;
- THUChbMEHHBIC 3aJjaHMsl BBINONHAIOTCA Ha Oymare, HAJMKTOBBIBAIOTCS ACCUCTEHTY
00yyJaromuMmcs;

3. Jliis WMHBAJIMIOB M JUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSMH 3J0POBBSI 1O CIIYXY
(cmabocnplianue, rIyxmue):

- Ha 3a4yeTe TMPUCYTCTBYET AaCCUCTEHT, OKa3bIBAIOIIUN oOyuaromemycs HEOOXOIUMYIO
TEXHUYECKYIO TOMOIINb C YYE€TOM HWHIWBUIYAIbHBIX OCOOEHHOCTEH (OH TOMOTaeT 3aHATh
pabouee MecTo, TepeABUTATLCS, MPOYUTATh U 0OPMHUTH 3aJaHUE, B TOM UYHCIIE 3aMUChIBas MO/
JTUKTOBKY);

- 3aUeT MPOBOJUTCS B MUCbMEHHOHU (hopMme;

4. Jlng WHBAIMAOB M JIUIl C OTPAHUYCHHBIMU BO3MOXXHOCTSMHU 3JI0POBbS, UMEIOIINX
HapyIIEHUsT OMOPHO-JABUTATEILHOIO ammapara, CO3JaHbl MaTepUaTbHO-TEXHUYECKHUE YCIIOBHUSI,
o0OecreunBaroe BO3MOXXKHOCTh OECHPENsITCTBEHHOTO JOCTyMa OO0y4aroluxcs B Yy4ueOHbIE
MOMEIeHUs, 00BEKTy TMUTaHUS, TyaJeTHbIE W JPYyrHe TOMEUICHUS YHHBEPCUTETa, a TaKkKe
npeObIBaHMS B YKA3aHHBIX MMOMEMICHUAX (HAIMYNUE PACITUPEHHBIX IBEPHBIX IPOEMOB, MMOPYUYHEH
U IPYTUX MPUCTIOCOOIEHHI);

- MIUCbMEHHBIE 3a/IaHUs BHIMOIHIIOTCS HAa KOMITBIOTEPE CO CHEIHATU3HPOBAHHBIM TPOrPAMMHBIM
obecreueHneM WM HaJJUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 JKEJIaHHUI0 00YyYaroUIerocs 3k3aMeH MPOBOJUTCS B YCTHOM opMme.
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OOyuaromyecs: U3 yucia JIML ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 310pPOBbsI 00€CTIEYEHbI
AIIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMu B (opMax, aaanTUPOBAHHBIX K OTPaHHYCHHSIM

UX 370POBBS.
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9. JIuct n3MeHeHM il (1OMOTHEHHUIT)
B paboucii mporpamme aucrumuinibl «Big Data (TexHooruu O0JIbIIMX JaHHBIX )» HAIPaBJICHUS

noarotoBku 02.04.02 — dynnamenrtanbHas WHPOpPMATHKAa W MH()OPMAIMOHHBIE TEXHOJOTHU

MaFHCTepCKOﬁ IMporpaMmbl ((MOI[CJ'II/IpOBaHI/IC CHUCTEM HUCKYCCTBCHHOI'O MHTCIUICKTA» HaA

2023-2024 yueOHbIii ro.

Ne IlepeyeHb BHOCHMMBIX
duemeHT (myHKT) PII/] petien . Mpumeyanue
n/n H3MeHeHH (0moJIHeHui)
1.
2.
3.
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