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1 Henu v 3ax1a4u U3y4eHUs IUCHUILIHHBI (MOXYJIs)

1.1 llean ocBOeHUS TUCHHUILIHHDI

OCHOBHOW  IIENbIO0  JNUCHMIUIMHBI  SIBISICTCS ~ M3yYEHHE METOJOB  paboThl O
CTPYKTYpPUPOBAaHHBIMH M  HECTPYKTypUPOBAHHBIMH  JaHHBIMH  Ooyiblioro  obwemMa, U
(GbopMHpOBaHUE Y CTYICHTOB HAaBBIKOB BHICOKOIIPOU3BOIUTEIIBHBIX BEIYMCICHHIA.

BocnuratensHOM 1eNbI0 JUCIUILTAHBL SBISETCS ((OPMUPOBAHKE Y CTYJACHTOB HAYYHOTO,
TBOPYECKOTO TMOJXOJa K OCBOCHHIO MAaTEMaTHYECKHUX METOJIOB, TEXHOJOTHH pa3paboTKu
MPOrPaMMHOTO OOECTICUeHUSI.

Otbop Marepuana OCHOBBIBACTCS HAa HEOOXOIUMOCTH O3HAKOMHUTH CTYJCHTOB CO
CIIeTyIOIICH COBPEMEHHOM HayYHO! MH(pOpMAIUEH:

0 TOM, YTO COBPEMEHHBIC IPUKJIAHBIC 3374l B 3HAYUTEILHON MEPEe XapaKTEPU3YIOTCS HE
CIIO)KHOCTBIO OTJICIBHBIX PAcCdeToOB, a OOJBIIMM OOBEMOM JAHHBIX, YYAaCTBYIOIIMX B ITHX
pacuerax;

0 TOM, 4TO JUisi 3(PQPEKTUBHOTO pEIICHUs 3aaad C OOJBIIMMH O0OBEMaMU JTAHHBIX
HEOOXO0JIMMO UCIIOJIB30BaHUE APXUTEKTYP BBIYUCIIUTEIICH C MACCOBBIM MApalICIn3MOM.

ConepxkarenpHOE  HAMOJMHEHUE  JUCHUIUIMHBI  OOYCIIOBJIEHO OOIMMM  3a7adamMu
MOJITOTOBKH MarucTpa.

HayuHoli oOCHOBOW JIsI TOCTPOCHUS MPOrpamMMbl JAHHOW JHUCIUIUIMHBI SBJISIETCA
TEOPETUKO-TIPAarMaTHYECKUI MMOIX0]] B 00yUCHUH.

1.2 3agaun TUCOUILTAHBI

OcCHOBHBIE 33/1a49H JUCIUTUTHHBL:

® O03HAKOMJIEHHME C KJIacCaMM IPHUKJIAJHBIX 3a]a4, TPeOyoUMX 00pabOTKHU OOJIBIINX
00BbEMOB JIaHHBIX;

® 03HAKOMJICHHE C COBPEMEHHBIMH METOJaMM MapajljielbHOW 0O0pabOTKM JaHHBIX Ha
KJIacTepax;

e npuoOpeTeHHEe HABBIKOB HANMCAHUS MPOTpaMM B  CICIUATU3UPOBAHHBIX
¢bpeliMBopKax i paboThI ¢ OONBIIMMHU JAHHBIMU;

®  03HAKOMJICHHE C METOJaMH OPIaHU3aLMU XPAHEHHs! JTaHHbIX.

1.3 MecTo AucuMIuInHbI (MOLYJI1) B CTPYKTYpe 00pa30oBaTeIbHOM MPOrpaMMbl

JucuuninuHa «AHaIUTHKa OOJBIIMX JAHHBIX» OTHOCUTCS K «Yacth, (opmupyemas
yY4aCTHHKaMU 0Opa3oBaTeNbHBIX OTHOIIEHMI» bioka 1 «Aucuumimebl (MOIyNH)» y4eOHOrO
IUIaHA.

1.4 TlepeuyeHb NUIAHMPYEMBIX pe3yJbTATOB 00y4YeHHMs MO AWCHMILIMHE (MOAY.JIO0),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3YJIbTATAMH OCBOCHHA 00Pa30BaTEJbLHOM IPOrPaMMBbI

N3yyenne naHHOW y4uyeOHOW AMCHUUIUIMHBI HampaBleHO Ha (GOpMUPOBaHUE Y
00y4aromuxcsl CIeAyOIUX KOMITETEHIUI:

OIIK-1 CnocofeH camMOCTOSITeJIbHO TNpHOOpPeTaTh, Pa3BUBATh M  NPHMEHSATH
MaTeMaTH4eCKHe, eCTeCTBeHHOHAy4YHble, COIHAIbHO-IKOHOMHYECKHE U
npogeccHOHATbHbIE 3HAHUSA /1JIS1 pellleHNs] HeCTAHIaPTHBIX 32/1a4, B TOM YHCJIe
B HOBOIl MJIM HE3HAKOMOI cpelie 1 B MeKIMCHUIINHAPHOM KOHTEKCTe

3Hatb NOIIK-1.2 (D/29.7 3u.2) Bo3moxnoctu HC, meroapl aHaimmM3a Ha OCHOBE
CUCTEMHOTI'0 IOJIX0/ia
NOIIK-1.3 (D/29.7 3u.3) TexHomoruu BBINOJHEHUS pabOT MO CO3AAHHIO
(Mogndukanun) u conpooxaeHuto MC, MeTopl aHaIM3a HA OCHOBE CUCTEMHOIO
oX0a



YmMmernb

Biaagern

OIIK-3

3HaTh

YmMmeTh

Baanern

OIIK-4

3HaTh

YmMmeThb

Baanern

HOIIK-1.5 (D/01.6 V.1) IIpoBoauTh aHaIu3 UCIIOTHEHUS TPeOOBaHU Ha OCHOBE
CUCTEMHOTO TIOJIX0/Ia, BRIPA0AThIBATh CTPATETHIO ACHCTBHIA

HOIIK-1.11 (D/01.6 ¥Y.2) BwipabaTeiBaTh BapHaHThl peavd3aliiud TPeOOBAHHIA,
BbIpabaThIBATh CTPATETHIO ICHCTBUIA

NOIIK-1.17 (D/01.6 Tn.1) Ananu3 BO3MOXHOCTEH peanu3anuu TpeOOBaHUN K
IIPOrpaMMHOMY O00€CIIEYEeHHI0 Ha OCHOBE CUCTEMHOI'0 MOAX0/1a

NOIIK-1.18 (D/01.6 Tn.2) OueHka BpeMEHH U TPYAOSMKOCTH pealn3aiuu
TpeOOBaHUH K MPOTrpaMMHOMY OOECIIEYEHHIO Ha OCHOBE KPUTHYECKOrO aHaIU3
NpOOJIEMHBIX CHUTyaIui

CnocoGen aHanu3upoBaTh NpodecCHOHAIbHYI0 MHGOPMaNNIO, BbIAEIATH B
Heil TJIaBHOe, CTPYKTYpHpPOBaTh, 0GOPMISITH M NPEICTABIATH B BHJE
AHAJUTHYECKHX 0030pOB ¢ 000CHOBAHHBIMHU BHIBOJAMH U PEKOMEHAAUNAMHU
HOIIK-3.2 (D/29.7 3u.2) Bosmoxnoctu HWC, meTonmbl aHaium3a Ha OCHOBE
CHCTEMHOT'0 TI0IX0/1a

NOIIK-3.3 (D/29.7 3u.3) Texuonoruu BBINOJHEHUS pabOT MO CO3AAHHIO
(Mogudukanun) u conpoBoxaeHuo MC, MeTopl aHaIM3a HA OCHOBE CUCTEMHOI'O
nojxoa

NOIIK-3.5 (D/01.6 ¥Y.1) IlpoBoauTh aHAIN3 UCIIOJHEHUSI TPEOOBAHMUIA HA OCHOBE
CHCTEMHOTO TI0IX0/Ia, BBIPA0aTHIBaTh CTPATETUIO ICHCTBUI

NOIIK-3.11 (D/01.6 VY.2) BwipabGaTpiBaTh BapHaHTHl peanu3anuil TpeOOBaHUH,
BBIPA0ATHIBATh CTPATETHIO JCHCTBHIMA

NOIIK-3.17 (D/01.6 Tn.1) Anamu3 BO3MOXHOCTEW peanu3anuu TpeOOBaHHU K
IPOrpaMMHOMY OOECIIEYEHHUIO Ha OCHOBE CUCTEMHOT0 ITOIX0/1a

NOIIK-3.18 (D/01.6 Tn.2) Ouenka BpeMEHH H TPYAOEMKOCTH peAIN3alUuu
TpeOOBaHMH K MPOrpaMMHOMY OOECIIEYeHHIO0 Ha OCHOBE KPHUTHUYECKOTO aHAJM3
MPOOJIEMHBIX CUTYalUN

Cnoco0eH MPUMEHSITH HA MPAKTHKEe HOBble HAYYHbI€ MPUHIMIBI U METOAbI
HCCJIEIOBAHNH

NOIIK-4.2 (D/29.7 3u.2) Bo3moxunoctu HC, Meroapl aHamM3a Ha OCHOBE
CHCTEMHOT'0 TI0JIX0/1a

NOIIK-4.3 (D/29.7 3u.3) TexHomoruu BBINOJHEHUS pabOT MO CO3TAHMIO
(Mogudukanun) u conpooxaeHuto MC, MeTo1bl aHaIM3a HA OCHOBE CUCTEMHOIO
M0JIX0/1a

NOIIK-4.5 (D/01.6 ¥.1) IIpoBoanTh aHaNM3 UCHOJIHEHUs TPEOOBAaHUI Ha OCHOBE
CHUCTEMHOTI'0 II0JIX0/1a, BbIPA0AThIBATh CTPATETHIO ACHCTBUIM

NOIIK-4.11 (D/01.6 VY.2) BripaOGaTbiBaTh BapHaHThl peanu3aludl TpeOOBaHUH,
BbIpa0aThIBATh CTPATETHIO ACHCTBUIM

NOIIK-4.17 (D/01.6 Tn.1) Ananu3 BO3MOXXHOCTEH peain3anuu TpeOOBaHUM K
IPOrpaMMHOMY O00ECIIEYeHHIO0 HAa OCHOBE CUCTEMHOI'0 MOAX0/1a

NOIIK-4.18 (D/01.6 Tn.2) OueHka BpeMeHH U TPYAOEMKOCTH pealu3aluu
TpeOOBaHUI K NMPOrpaMMHOMY OOECIEYEHHI0O Ha OCHOBE KPUTHUYECKOTO aHaIH3
MPOOJIEMHBIX CUTYyalUl



OIIK-7

3HaTh

YmMmeTn

Baapern

IIK-1

3HaTh

YMmerh

Baanern

IK-2

Cnoco0en pa3padaTpiBaTh U NPUMEHATH MaTeMaTHYeCKHEe MOIeJIH MPOoIecCOB
U O00bEKTOB MPH PpelleHHH 33a7]a4 aHAJu3a W CHHTe3a pacnpeaeleHHBIX
HH(OPMAIMOHHBIX CHCTEM M CHCTEM MO/IeP:KKH NPUHATHS pelleHn i
NOIIK-7.2 (D/29.7 3u.2) Bo3moxnoctn HC, MmeToapl aHanu3a Ha OCHOBE
CUCTEMHOTI'0 IOJIX0/a
NOIIK-7.3 (D/29.7 3u.3) TexHolorWH BBINOJHEHUS padOT IO CO3AAHHIO
(Mogudukanun) u conpoBoxaeHuo MC, MeToIpl aHaIN3a Ha OCHOBE CUCTEMHOIO
0/1X01a

NOIIK-7.5 (D/01.6 ¥Y.1) IlpoBoauTh aHAIN3 UCIIOIHEHUSI TPEOOBAHMI HA OCHOBE
CHCTEMHOTI'0 TI0/IX0/1a, BbIPaOAThIBATh CTPATETUIO AEHCTBHM

NOIIK-7.11 (D/01.6 VY.2) BwipaOGaTbiBaTh BapHaHThl peanu3anuil TpeOOBaHUH,
BbIpabaThIBATh CTPATETHIO IeHCTBUN

NOIIK-7.17 (D/01.6 Tna.1) Anamu3 BO3MOXHOCTEH peanu3anud TpeOOBaHUU K
IPOrpaMMHOMY 00ECIIEYeHHIO0 HAa OCHOBE CHCTEMHOT'O TIOAX0/1a

NOIIK-7.18 (D/01.6 Tn.2) OueHka BpeMeHH U TPYAOEMKOCTH pealu3aluu
TpeOOBaHUN K MPOrPaMMHOMY OOECIICUCHHIO Ha OCHOBE KPHUTHYECKOTO aHAJIH3
MPOOJIEMHBIX CHUTYyaIHi

Cnocoden 3(p¢eKTUBHO NPUMEHATH AJTOPUTMHYECKHE H TPOrpamMMHbIE
pelieHusi B 00J1acTH HH(OPMANMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOIMii, a
TaK’Ke YYaCTBOBATh B HX IPOEKTHPOBAHUM M pa3padoTke
UIIK-1.7 (D/29.7 3u.8) CoBpeMeHHBIH OTEUECTBEHHBIH U 3apyOEKHBIM OIBIT B
npoeCCHOHATIBHOMN IS TETFHOCTH, AITOPUTMUYECKHAE H TPOTPAMMHBIE PEIICHUS B
o0acTu HH(HOPMALIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTUN
NIIK-1.10 (A/01.6 3H.2) Metoasl M NpUEMBbl AITOPUTMHU3ALNU MOCTABICHHBIX
3aJa4, MporpaMMHbIE pelleHus B 001acTH HH(POPMAMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI
NIIK-1.18 (A/01.6 31.11) OcobeHHOCTH BBIOpaHHON Cpe/bl MPOTPaMMUPOBAHUS B
obnacTu-uHOOPMaAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUM

NIIK-1.20 (D/01.6 VY.2) BeipabaTbiBaTh BapuaHThl peaju3aluu TpeOOBaHUM,
3G GEKTUBHO NPUMEHSTh AITOPUTMUYECKHUE U MIPOrpaMMHbIE peleHHs B 001acTH
MH(OPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TE€XHOJOTHMM, a TakKe y4yacTBOBaTb B HX
IIPOEKTUPOBAHUHU U pa3paboTKe

NIIK-1.21 (D/01.6 V¥.3) IIpoBoauTh OlLieHKY M OOOCHOBAaHHE PEKOMEHYEMBIX
peneHui B 061acTi MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, a TaKXKe
y4acTBOBAaTh B UX IPOEKTUPOBAHUU U Pa3pabOTKe

NIIK-1.30 (D/01.6 Tn.1) Ananu3 BO3MOMKHOCTEH peanu3aluud TpeOOBaHMM K
IpOrpaMMHOMY ObOecriedeHuIo B 007acTd WH(POPMAMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI

UIIK-1.31 (D/01.6 Ta.2) OueHka BpeMeHHM M TPYIAOEMKOCTH pealu3aluu
TpeOOBaHUN K TNpPOrpaMMHOMY oOecredeHuto, H(P(PEKTUBHO TMPUMEHSTh
AITOPUTMUYECKHE U TPOrPaMMHBIE PEILICHUS

Cnoco0en 3(p(peKTHBHO IUIAHMPOBATHL HEOOXOAMMBIC pecypcbl M JITANbl
BBINIOJIHEHUSI PadoOT, COCTABJATHL HA BBICOKOM YPOBHE COOTBETCTBYHOIIUE
TeXHHUYECKHe ONMCAHUS U HHCTPYKIUH C Y4eTOM T€OPHH U NPAKTHKHU



3Hathb HIIK-2.1 (D/01.6 3H.1) BO3MOXHOCTH ¥ KOMIIOHEHTHBIA COCTaB CYIIECTBYIOIICH
MIPOrPaMMHO-TEXHUYECKON apXUTEKTYPBI
HIIK-2.4 (D/01.6 3H.4) MeTOmONOTUM M TEXHOJOTUU TPOEKTUPOBAHUA |
UCIONIb30BaHUsI 0a3  JaHHBIX, KOMIIOHEHTHBIH COCTaB H  apXUTCKTypy
MPOrPaMMHOTO O0ECIICUYEHUS] WM IPOrPaMMHO-ANIapaTHOTO KOMIUIEKCa B
COOTBETCTBUM C €r0 Ha3HAYCHHEM, METOJIbI BHIOOpPA COBPEMEHHBIX ONMTHUMAIBHBIX
TEXHOJIOTUH U CPEJICTB €ro pa3paboTKH U COMPOBOKIACHUS
NIIK-2.6 (D/29.7 31.2) Bo3moxxknoctu MIC, KOMIOHEHTHBIH COCTAB M apXUTEKTYPY
MPOrPaMMHOTO O0ECIIECUYEHUS] WM IMPOrPaMMHO-ANIapaTHOTO KOMIUIEKCa B
COOTBETCTBUH C €r0 Ha3HAYCHHEM, METOJIbI BHIOOpPA COBPEMEHHBIX ONMTHUMAIBHBIX
TEXHOJIOTUH U CPEJICTB €ro pa3paboTKH U COMPOBOKIACHUS

Ymerh HIIK-2.17 (D/01.6 VY.2) BeipabaThiBaTh BapHaHTBl peaqu3alvd TPEOOBAHUH,
3G (HEeKTHBHO OMpPENeIsIiTh KOMIOHEHTHBI COCTaB U apXHUTEKTYPYy MPOTPaAMMHOIO
o0ecreYeHnsT WM MPOrPaMMHO-AIAPAaTHOTO KOMIUIEKCA B COOTBETCTBHH C €ro
Ha3HAYCHUEM, OCYIIECTBIISITh BRIOOP COBPEMEHHBIX ONTHMAIBHBIX TEXHOJOTHI U
CPE/ICTB €Tr0 pa3pabOTKH U COIPOBOMKICHUS
NIIK-2.18 (D/01.6 VY.3) IIpoBoauTh OlleHKYy W OOOCHOBAaHHE PEKOMEHIIYEMBIX
pemeHuid, 3(P(GEKTUBHO ONPEACISITh KOMIOHEHTHBIH COCTaB M apXUTCKTYPY
MPOrPaMMHOTO OOECICUYCHHUST WM TPOrpaMMHO-AIAPATHOTO KOMIUIEKCa B
COOTBETCTBHUM C €ro Ha3HAYCHHEM, OCYIICCTBIATh BbIOOP COBPEMEHHBIX
ONTUMAJILHBIX TEXHOJIOTUH M CPEICTB €ro Pa3pabOTKU M CONPOBOXKICHUS
NIIK-2.22 (A/01.6 Y.4) [IpuMeHSTh CTaHIaPTHBIE AITOPUTMBI B COOTBETCTBYIOILIUX
obmactax, 3(PQPEKTUBHO OMPEICNATh KOMIIOHECHTHBIH COCTaB H apXHUTEKTypy
MPOrPaMMHOTO O0ECIICUYEHUS] WM IPOrPaMMHO-AMIApaTHOTO KOMIUIEKCa B
COOTBETCTBMM C €r0 HAa3HAYCHUEM, OCYIICCTBIATH BHIOOP COBPEMEHHBIX
ONITUMAJILHBIX TEXHOJIOTUH U CPEJICTB €ro pa3pabOTKH U COMPOBOKIACHUS

Baagers UIIK-2.30 (A/01.6 Ta.2) Ouenka kauecTBa opManu3aliy MOCTaBICHHBIX 3a7a4 B
COOTBETCTBUH C TPEOOBAHHSIMH TEXHUYECKOTO 3aJIaHUS WM JPYTUX MPUHATHIX B
OpraHu3alil HOPMATHUBHBIX JOKYMEHTOB, OCYIIECTBISTH BHIOOP COBPEMEHHBIX
ONTUMAJBLHBIX TEXHOJIOTHUH M CPEJICTB €ro pa3pabOTKH M CONPOBOXKICHUS

PesynbraTel 00yueHHs] MO TUCLMILIMHE JIOCTUTAIOTCS B paMKaxX OCYIIECTBICHMS BCEX
BUJIOB KOHTAKTHOM M CAMOCTOSITENIbHOM pabOThl 00y4arOIIKXCsl B COOTBETCTBUH C YTBEPKICHHBIM
y4eOHBIM IIJIAHOM.

WuaukaTtopel  TOCTMXKEHUS  KOMIETEHIMH CUMTAlOTCS  C(OPMHUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB OOyUCHHS.

2. CTpyKTYypa 1 coepKaHue TUCUUILTHHBI

2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMIIMHBI IO BUAaM padoT

O6mast TpyA0€MKOCTh TUCIUIUIMHBI COCTAaBISIET 4 3ad. efl. (144 yaca), ux pacnpeaencHue
1o BUJaM paboT MpPEeACTaBICHO B TabJIHIIe

CemecTtpsl
. Bcero
Bup y4yedHoii padoThl (4acel)
4acoB
KonTakTHas padora, B TOM 4HciIe: 42,2 | 42,2
AyauTOpHBIE 3aHATHS (BCEro): 54 54
3aHsATUS JEKIMOHHOIO TUIIA 14 14
JlaGopaTopHbIe 3aHITHS 28 28




3aHATHSI CEMUHAPCKOTr0 TUIIA (CEMUHAPBHI,
MIPAKTHYECKHUE 3aHATHS)
WNnas koHTakTHasA padora: 0,2 0,2
Kontpousb camocrostensHOM pabotsl (KCP)
[Tpomexxyrounas arrecranus (MIKP) 0,2 0,2
CamocrosiTesibHAsi pad0oTa, B TOM YHCJI€: 102 102
[TpopaboTka yueOHOro (TEOpPETUIECKOTO) 40 40
MaTepuasia
Boinonxnenue MHIMBUYaTbHBIX 3aJaHUM 56 56
(moAroToBKa COOOIIEHUH, MPE3CHTALHI)
[ToaroToBKa K TeKylieMy KOHTPOJIIO 6 6
KouTtpoJs:
[ToaroroBka K 3auery
yac. 144 144
B TOM 4HcCJe
O01mas Tpy10eMKOCTb KOHTAaKTHas 42,2 | 42,2
pabora
3a4. el 4 4

2.2 CTpyKTYypa IMCUMILINHBI

Pacnpenenenue Bu1oB yueOHON pabOThl M UX TPYJOEMKOCTH IO pa3jiesiaM JAUCLUILINHBI.
Paznensl (Tembl) TMCHUILUIMHBI, H3ydyaeMble B 1 cemecTpe

KoJsnyecTBo 9acoB

Bueayn
Ne HaunmeHnoBaHue pa3aesios (Tem) Beero AyaurtopHas pa6oTa HTO;)Ha
padora
J 3 JIP CPC
1 2 3 4 5 6 7
Knaccel 3a1a4, HCTIONIB3YIOIIMX JTaHHBIE
1. 20 2 18
OospIX 006eMOB. VICTOYHHMKH JaHHBIX
2. | Macmrabupyemble KI1acTepHbIe apXUTEKTYPBI 20 2 4 14
3. | Meroasl 06pabotku. Meroa Map Reduce 22 2 6 14
4. | Metoasl peanuzaru. Hadoop 18 2 6 10
5. | Xpanenue ganabix. NoSQL 18 2 6 10
6. | Anroputmsl 22 2 6 14
7. | Ilepcnektussl Big Data 24 2 22
HUTOI'O no pa3nenam IMCUHIJIMHBI 144 14 28 102
KonTpons camoctositenpHol paboTsl (KCP)
[Tpomesxytounas arrecrauus (MKP) 0,2
[ToaroToBKa K TEKyIIEMYy KOHTPOJIIO
O0mas Tpy10eMKOCTb 10 JUCHHUILINHE 144

Ipumeuanue: JI — nexyuu, I13 — npaxmuueckue 3anamus/cemunapul, JIP — nabopamopuvie 3amusmus, CPC —

camocmosmeilbHas pa6oma cmydel—tma

2.3 Coaep:xanue pa3iesioB (TeM) THCHUTLIAHBI

2.3.1 3ausaTHA JeKIHOHHOI0 THIIA




®opma
Ne HaumenoBaHue pa3aeiia (TeMbl) Copep:xanue pa3szesia (TeMbl) TeKyl1ero
KOHTPOJIsI
1 2 3 4
Hayka o nmaHHBIX — OOHapy>eHHe 3aKOHOMEpPHOCTEH B
JTAaHHBIX, W3BJICUYCHUE 3HAHUH W3 TaHHBIX B 0000IMEHHOI
¢dopme. Kiaccmueckne MCTOYHMKM OONBIINX JaHHBIX -
UHTEpHET Belled U COIMallbHbIE MeIua, BHYTPEHHSA
Knaccwl 3an1a4, uHpOpMAaIH MpeanpUiTUil u OpraHM3alui,
HCIOJB3YIOINX TaHHBIC ACTPOHOMHUYECKHE HaOIroNeHus, HENPEPbIBHO
OOJIBLIINX 0OBEMOB. MOCTyMAlONINe [AaHHbIE C M3MEPHUTENBHBIX YCTPOICTB,
" COOBITHSI OT PaJHOYaCTOTHBIX MAEHTH(PHUKATOPOB, IOTOKH
CTOHHKH TAHHBIX COOOIIEHNH M3 COIMANBHBIX CeTeil, MEeTeOpOoIOTHIEecKHe
JTaHHbIe, JaHHBIC JVCTAHIIMOHHOTO 30HIUPOBAHUS 3eMIIH,
MOTOKH JAHHBIX O MECTOHAaXO)KICHHM a0OHEHTOB CeTel
COTOBOM CBSI3U, YCTPOMCTB ayIM0- U BUJICOPETUCTPALIIH.
bazoBblii mpuHImMnm  00paboTKM  OONMBINMX  JAaHHBIX
TOPU30HTAJbHAS MacmITabupyeMoCTh, OOecIeunBaroNIast
00pabOTKy TaHHBIX, PACIIPEAENEHHBIX HA COTHH U THICSUH
BBIYHCITUTEIBHBIX Y3JIOB, 6e3 Jerpajanuu
MaCIHTa6I/Ipy€MI)I€ MPOM3BOUTEIILHOCTH. AnnapaTHO-IIPOrpaMMHEIE
KJIACTEPHBIC aPXUTEKTYPhI KOMILJICKCBI, JIJIs .06pa60T1<1/1 6OJ'ILI_.HI/IX aHHBIX: -Aster
MapReduce appliance, Oracle Big Data appliance,
Greenplum appliance. [locTpoeHne KIacTepoB Ha OCHOBE
MEePCOHAIBHBIX KOMIIBIOTEPOB. Kommbrotepst c
apxurexrypoit SIMD.
[MapannenbHas (pacmpenencHHas) o0pabOTKa JaHHBIX.
BeruncneHuss B KOMIIBIOTEPHBIX ceTsiX. Pacnpenenenue
BBIYMCIIMTENILHOW HAarpy3kd MO y3iaM. bamaHcupoBka
Mertobl O6pa6OTKI/I. Meron Harpy3KkH, CTaTHYeCKas M AMHAMHUYEcKas OalaHCHPOBKA.
M ap Reduce Meron kommanuu Google mpencraBieHus MapauieabHOTO
mpouecca  BeluucieHuil. Ilpumepsl  ucnonb3oBaHUS.
IIpumepsr nmomp3oBatensckux GyHkuuit g cragun Map,
craauu Reduce.
IMpoext ¢ponna Apache Software Foundation - cBoOomgHO
pacmpocTpaHseMblii  HaOOp  yTHIMT, OHONIHOTEK |
¢peiiMBopk 1yt pa3pabOTKM M BBINOJHEHHS
pacmpenenéuusix nporpamm. Moaynu Hadoop Common
(cBsByrolee  MporpaMMHOE — o0ecrieueHne -  Habop
WHPPACTPYKTYPHBIX MPOTPAMMHBIX OHONHMOTEK W YTHIINT),
HDFS (pacnpenenénnas daiinoBas cucrema), YARN
(cuctema mId TUTAaHUPOBAHMS 3aJaHUH W yHpaBICHHS
knactepom) u  Hadoop MapReduce (mmardopma
NPOTPAaMMUPOBAHUS ¥ BBINOJHEHUS PacIpeneEHHBIX
MapReduce-sbrunciennii). OGecrneueHre ropu3oHTaIbHON
MaciitabupyemocT kiactepa B Hadoop.
Otka3z ot tpeboBanuit ACID k CYBJl mpu xpaHeHUH
00paboOTKe  JaHHBIX BO  MHOTHX  NPUIOKEHHSAX,
paboTaromux c OONBIIMMH JAaHHBIMH. AJBTEpHATHBHEBIE
PETSIMOHHBIM TOJXOJBl K XPAaHEHHIO MJaHHBIX. THIbI
5. XpaHEeHUE JaHHBIX. NOSQL CHCTEeM: «KITF0Y - 3Ha4YeHne» (Key-value store), «cemeiicTBO T
CTOJIOIOBY (column-family store), JIOKYMEHTO-
opueHtuposanHsle (document store), rpacdoere. [Ipumepsr
xpannmung - Berkeley DB, Amazon DynamoDB, Apache
HBase, Neo4j.
ANTOpUTMBI, B KOTOPBIX OCHOBHOH aKIEHT JeTaeTcss Ha
YMEHBIIEHH! €MKOCTHOH CIIO)KHOCTU TIPU YCIOBHH, YTO
OoJIbIlIE TAaHHBIE HE YMEIAIOTCSI B ONEPATHBHON MaMsTH
komnbloTepa. IlotokoBele anroputmbel. @unsTp bityma,
anroput™ Dnaxone-MapTuHa, aJrOPUTM BBIYUCICHHS K-
sapa rpada.
Cranosinenne temaruku Big Data kak Hay4HOH B pamKax
HayKH O JAHHBIX M  BBICOKOIPOM3BOJHUTEIHHBIX
BBIYHCIICHUH. MeXIyHapoaHble HaydHBIE KOH(EpEHINH,
Hay4YHBIE JKYPHAJIBL.

4. | Meroasl peanuzaruu. Hadoop

6. | ANropuTMBI

7. | lepcniektussl Big Data

Ipumeuanue: JIP — omuem/3auwuma nabopamopnoti pabomol, KII - svinonnenue kypcosozo npoexma, KP - kypcosoti
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmupoganue, P3 — pewenue 3aday.



2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

He npenycMmotpeHsl.

2.3.3 JlaGopaTopHble 3aHATHS

®opma
Ne HaumenoBanmue pasaesna (Tembl) HaumenoBanue 1adopaTopHbIX padoT TEKYIIero
KOHTPOJISI
1 2 3 4
Macmrabupyemsbie
1. 124 DMynsnus Kiactepa JIP
KJIACTEPHBIE ApXUTEKTYPhI
MeTtoasr 06paboTku. Meto
2. A p A IMoctpoenue cxembl Map Reduce asist mpukiiaaHoi 3amaqn JIP
Map Reduce
Peanuszarmss B Hadoop BeluuMCieHWH U1 TPUKIAIHON
3. MeTonas! peanuzanumu. Hadoop JIP
3amadn
Pa3paboTka onucaHus npeIMeTHOH o0J1acTH ISl OHOM 13
4. | Xpanenue qanabix. NoSQL CYBJ1 xateropin NoSOL JP
5. AJ'IFOpI/ITMLI Peanuzanuu u uccnenoBaHne MOTOKOBBIX allTOPUTMOB JIP

Ipumeuanue: JIP — omuem/3awuma rabopamopnou pabomul, KII - evinonnenue kypcosoeo npoexma, KP - kypcosotl
pabomwl, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —

mecmuposanue, P3 — pewenue 3aoau.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

He npenycmoTtpeno.

2.4 llepeyeHb y4eOHO-MeTOAMYECKOr0 00ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yarouuXcs Mo JUCHUILINHE (MOIYJIIO)

[TepedyeHn yueOHO-METOIUIECKOTO 00€CTICUCHUS TUCITUTLITUHBI

Ne Bun CPC 0 BBINOJIHEHUIO CaMOCTOSITENbHOM paboThI
1 2 3
1 |U3yuenue Metoaudeckue yka3zaHUs IO OpraHU3alid CaMOCTOSITEIBHOM
TEOPETUYECKOTO paboThI CTYJEHTOB, YTBEPKICHHbBIE Kadenpoit
MaTtepuaa MH(OPMALIMOHHBIX TeXHOJ0rui, mpotokos Nel ot 30.08.2019

2 Pemrenne 3amau

Meronuueckue ykKazaHusi MO OpPraHU3aldd CaMOCTOSITEIBHOM
paboThI CTYZEHTOB, YTBEPKICHHbBIE kadenpoit
MH(OPMALIMOHHBIX TeXHOJ0rui, mpotokos Nel ot 30.08.2019

Y4eOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYYaIOIIUXCS W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSAMHU 310poBbs (OB3) mpenocrasnsiores
B (hopMax, aJanTUPOBaHHBIX K OTPAHHYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAITIH:

Jist T ¢ HapyIIEHUSIMH 3pEHHSL:

— B MieyaTHOM popme yBeTHMUEHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHoi (opme Ha s3bike bpaits.
JInst an ¢ HapyIEHUAMH CITyXa:

— B Ie4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOI' O TOKYMEHTA.
JUist Ta1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:




— B IIeYaTHOM opme,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3MPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBun ¢ tpedboBanusmu OGI'OC B mporpaMma TUCHMILIMHBI MIPETyCMaTPUBACT
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAyoLMX o0pa30BaTelIbHbIE TEXHOJOTHH: UYTCHHE
JEKIMA C HWCIOJb30BAHUEM MYJBTUMEAUWHBIX TEXHOJOTUH; METOA MajbIX Tpymr, pa3dop
IPAaKTUYECKUX 3a/1a4 U KEeHCOoB.
[Tpu 06yueHnn UCIOIb3YIOTCS CIEAYIOIUE 00pa30BaTEIbHbIE TEXHOIOTHHU:

— TexHomorus KOMMYHHKAaTUBHOrO OOy4eHUs — HampaBieHa Ha (GOpPMUpPOBaHUE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJI€HTOB, KOTOpas sBJseTcsa 0a30BOM, HEOOXOIUMOM 1Ist
a/IanITallid K COBPEMEHHBIM yCJIOBUSM MEXKYJIBTYPHOU KOMMYHHKAIIHH.

— TexHonorust pazHoypoBHeBoro (auddepeHunpoBaHHOTO) OOYYEHHsT — NpEAIoiIaraet
OCYILIECTBJICHHE I03HABATEIILHOW JEATEILHOCTU CTYAEHTOB C YY€TOM MX WHAMBUIYalbHBIX
CIIOCOOHOCTEH, BO3MOXHOCTEH M HMHTEPECOB, MOOIIPSI MX PEAIN30BHIBATH CBOW TBOPYECKHUH
noreHiuan. Co3gaHue M UCHOJIb30BAHUE JIMATHOCTUYECKHUX TECTOB SBIIAETCS HEOThEMIIEMON
YaCThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MoAyiapHOro OOy4YeHHS — MpeAyCMaTpUBaeT JEJEHUE COAEpHKaHUS
JTUCIUILIMHBI HA JIOCTATOYHO aBTOHOMHBIE pa3/iesibl (MOIYJIH ), UHTETPUPOBAaHHBIC B OOIIMIA KypC.
— HWudopmannonno-kommyHukanmonnsie TexHojgoruun (MKT) - pacmmpsoor pamku

00pa30BaTEILHOrO IPOLIECCa, MOBBIMIAS €r0 INPAKTUYECKYI HANPaBIEHHOCTb, CIOCOOCTBYIOT
UHTCHCU(UKALIMM CaMOCTOATENIbHOM padOoThl ydyallMXCsl W IOBBILIEHUIO I103HaBaTEIbHON
aktuBHOCTH. B pamkax VKT BoiensatoTcs 2 Buaa TEXHOIOTHI:

— TexHONOTHsI KCHOJB30BAHUS KOMIIBIOTEPHBIX NPOTpaMM — MO3BOJIsIET 3(h(HEKTUBHO
JIOTIOJTHUTB Mpo1riecc 00yUeHHMs A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHOJIOrMM — MPEAOCTaBISAIOT IIMPOKUE BO3MOXKHOCTH JUI  IIOMCKaA

uHpOpMannH, pa3padOTKA HAYYHBIX IPOEKTOB, BEICHHS HAYYHBIX UCCIICIOBAHUMH.

— TexHonoOrusl MHAWBUAyAIN3allMi OOydYEHHsS] — TOMOTAeT PEANN30BHIBATH JIMYHOCTHO-
OPUEHTHPOBAHHBIN TIOAXOJl, YYHTBHIBas HMHIUBHIyaJbHbIE OCOOEHHOCTH M MOTPeOHOCTH
yUaIIuxcsl.

— [IlpoekTHass TEXHOJOTMsI — OpPUEHTHPOBaHA Ha MOJEIUPOBAHME COLHAIBHOIO
B3aMMOJICHCTBUS yYalllUXCsl C IEJbI0 pElIeHUs 3aJadd, KOTopas OIpelessieTcss B paMKax
npodecCrOHATBHON MOATOTOBKH, BBIAEIS Ty UM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonoruss oOy4eHUS B COTPYIHHYECTBE — peaIM3yeT HJICI0 B3aUMHOIO OOy4YeHMS,
OCYHIECTBIISIE KaK WHAMBUAYAJIbHYIO, TaK U KOJJIEKTHBHYIO OTBETCTBEHHOCTh 3a pEIIEHHE
yueOHBIX 3a/1a4.

— MHrpoBas TeXHOJIOTUSI — MO3BOJIET PAa3BUBATh HABBIKM PACCMOTPEHHs pslia BOZMOXKHBIX
CTIIOCO0OB pelIeHUsT MPOOIIeM, aKTUBU3UPYS MBIIUICHHE CTYJICHTOB M PAaCKPhIBas JTHYHOCTHBIN
MNOTEHIMAJ Ka)KJJ0r0 y4arerocs.

— TexHonorust pa3sBUTHS KPUTHUYECKOTO MBIIIICHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOM KPUTHUYECKH OTHOCUTHCA K WHGOpMaluu, YMEHHUIO
0oTOMpaTh HH(OPMALIHIO [T PELICHNS TOCTABICHHON 3a/1auu.

KommuiekcHoe Hcronb30BaHHE B Yy4E€OHOM IMpOIIECCE€ BCEX BBIIIEHA3BaHHBIX TEXHOJIOTHH
CTUMYJIUPYIOT JIMYHOCTHYIO, HHTEJUIEKTYaJbHYI0 aKTHMBHOCTb, pPa3BMBAIOT II03HABaTENIbHBIC
MPOIIECCHI, CIMOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETCHIIMH, KOTOPBIMH JOJKEH 00J1a1aTh
Oyaymuii CrielnanucT.

OcCHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIBHBIX TEXHOJIOTUI BKIIFOYAIOT B CEOSI:



— pabora B MaJIbIX Tpymnax (KOMaH/e) - COBMECTHasI ACATEIbHOCTD CTY/IE€HTOB B TPYIIIIE MO
PYKOBOJICTBOM JIM/I€pa, HAIIpaBJICHHAs HA peIlIeHHe 00IIel 3a1auu My TEM TBOPUYECKOTO CIIOKECHUS
pe3yJabTaTOB HMHIMBUAYAIbHOW pabOThl 4YICHOB KOMAaHJIbl C JIEJIEHUEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHAas TEXHOJIOTHUSA - WHAMBHUIYaIbHAS UM KOJUIEKTUBHAS JESITEIBHOCTH 110 0TOOPY,
pacnpeesIeHUI0 U CUCTEMAaTU3allii MaTepuaa o ONPEIEIICHHON TeMe, B pe3ysbTaTe KOTOPOu
COCTaBIISIETCS IIPOEKT;

— aHaTU3 KOHKPETHBIX CUTYallMi - aHalIM3 pealbHBIX MPOOJEMHBIX CHTYalMid, MMEBIIMX
MECTO B COOTBETCTBYIOILEH 00JacTH Mpo(ecCHOHANBHOM NeATeNbHOCTH, U MOMCK BapUaHTOB
Jy4IIUX PELEHUN;

— pa3BUTHE KPUTUYECKOTO MBIIUICHUS — 00pa3oBaTeNbHast JesITeIbHOCTD, HalpaBJIeHHAas Ha
pa3sBUTHE Y CTYJIEHTOB pa3yMHOTr0, pe(IeKCUBHOTO MBILIEHHSI, CIIOCOOHOTO BbIIBUHYTH HOBBIE
UJIEU U YBUJIETh HOBBIE BO3MOKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afady M CUTyalMd MIIMPOKO MCIOJB3yeTCs Kak
npenojaBaTesieM, Tak U CTYJAEHTaMHM BO BpeMs JIEKLUi, Ja00paTOpHbIX 3aHATUN M aHalIu3a
pe3yJIbTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBICHO TEM, YTO MPHU HUCCICIAOBaHUU U
peLIeHNH KaX /101 KOHKPETHOM 3a/1a4i UMEEeTCsl, KaK IIPaBHII0, HECKOJIBKO METO/I0B, a 3TO TpeOyeT
pa30opa 1 OLIEHKH L(eJ10i1 COBOKYITHOCTH KOHKPETHBIX CUTYalUH.

KOJIH4eCTBO
Hcnonb3yeMble HHTEPAKTHBHbIE 00pa3oBaTebHbIe
Cemectp | Bua 3ansaTus HHTEPAKTUBHBIX
TEeXHOJIOTHH
4acoB
[IpakTrueckue 3aHATUSA B pexuMax
JIP B3aMMOJEHCTBUS «IIPENOJABATENb — CTYIAEHT» M
«CTYAEHT — CTYJICHT»
Hroro

IHpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3zansamus/cemunapsi, JIP — nabopamopnuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma

Tembl, 3amanusi U BOMPOCHI JIUIsI CAaMOCTOSITENILHOW PabOThI MPU3BaHBI c(HOPMUPOBATH
HaBBIKM TOWCKAa HMH(OPMAIMM, YMEHHUS CaMOCTOSTEIbHO PpacIIUpSTh W YIIyOJATh 3HAHMS,
TIOJTyYCHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHATHA.

IToxxoxn pazbopa KOHKPETHBIX CUTYallui MIMPOKO UCTIONIB3YETCs KaK MperoiaBaTeseM, Tak
U CTyJIEHTaMH{ TIPU TIPOBENICHUH aHAIIN3a PE3yJIbTaTOB CAMOCTOSTEILHON PaOOTHI.

JUis a1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTpPEHA OpraHMU3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

Jist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B IIe4yaTHOU (popMe yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist Tu1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist Il ¢ OrpaHWYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI TIPEIYCMOTPEHA OpTaHHM3aINs
KOHCYJIBTAIIMH C MCIIOJIb30BAaHUEM DJIEKTPOHHOM MOYTHI.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00ydaronuxcs.

4. OneHoYHbIe M METOAUYECKHE MaTECpPHAJIbI



4.1 OueHouyHble CpeaACTBa
NMPOMEKYTOUHOI aTTeCTAlNU

AJAsl  TeKyllero KOHTPOJIi  yCIeBaeMOCTH U

OneHouHbIC CpeACTBA MpPEIHA3HAYEHBI JJIsi KOHTPOJS M OLEHKH 00pa30BaTEeIbHBIX
JOCTHDKEHUH O0O0YyYaroIuXxcsi, OCBOMBIIUX IPOrpaMMy Y4YeOHOW IUCIMILIMHBI «AHAIUTHKA
OOJIBIINX TAHHBIX).

O1eHOYHBIC CPEJCTBA BKJIFOYACT KOHTPOJIbHBIC MATEpPHAIIBI Ul MMPOBEACHUS TEKYIIero
KOHTPOJIsA B ()OpMe TECTOBBIX 3aJIaHUH, JOKJIAJa-IPE3CHTAIMH 110 MPOOIEMHBIM BOIIPOCaM, H
NMPOMEKYTOYHOM aTTecTau B popMe BOIPOCOB U 3aJIaHUI K 3a4eTy.

OneHouHBIC CpEACTBA JUIsl WHBAJIUAOB W JHUI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH

3JI0POBbSI BEIOUPAIOTCS C YIETOM MX UHAWBUAYAIBHBIX IICUXO(QU3NIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH MHBATIUIAM | JIUIIAaM C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3I0POBbSI
NPEJOCTABIISETCS JOMOJIHUTEILHOE BPEMS JIJIs TIOATOTOBKH OTBETA HA 3a4eTe;

— MPU MPOBEICHUU MPOIEYPhl OLICHUBAHUS PE3yJIbTATOB 00yUCHUS MHBAIHUIIOB U JIUI C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBS TPEIyCMATPUBACTCSI UCIIOIB30BAHUE TEXHHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX HHIUBUIYATbHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JIJIsl 00YYArOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbSI
U WHBAJIWIOB IMIpPOILEypa OICHUBAHHUS PE3YyIbTaTOB OOYYCHHUS 10 JUCIHILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUs PE3yJIbTATOB OOYYCHHUS WHBAIUIOB W JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JUCHHUIUIMHE (MOJIYJIIO) TPEIyCMAaTPUBACT IPEIOCTABICHHE
uHpopManuu B QopMmax, aTanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUts 11 ¢ HapyIICHUSIME 3PCHUS:

— B I1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B hopMe JIEKTPOHHOTO JIOKYMEHTA.

J1J1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B TIe4aTHOM opme,

— B hopMe PIEKTPOHHOTO TIOKYMEHTA.

JIJtst I ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B I1e4aTHOM (opme,

— B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

CprKTypa OLCHOYHBIX CPEACTB AJIA TeKymei/i u l'lpOMe)KyTO‘-IHOﬁ aTrTreCcTalumn

. HaumenoBanue
Koz koHTpOnmpyemoii
Ne | KonTponupyembie pa3zeinsl (TeMbI) OLICHOYHOT'O CPeJICTBA
- KOMIIETCHIIMH (MJIH ee
/i JIMCUUTITHHB . [TpomexyTouHas
YacTH) Texymmit KOHTPOIIL
aTTecTalys
OIIK-1
HOIIK-1.2 (D/29.7 31.2)
HOTIK-1.5 (D/01.6 V.1)
MOIIK-1.17 (D/01.6 Ta.1
Kitacchl 3a1ad, o ( A.1) | TunoBbie TECTOBbIE
- 3aganus | Bomnpoc Ha 3auete
HCIIOJIB3YIOIIHX JAHHBIC NOIIK-3.7 (D/29.7 31.8)
Lle 6 HOIK-320 (D016 y.2) | |MmoBbIC 13
OJILITHX OOBEMOBE. HOIIK-3.30 (D/016 TI[I) KOHTPOJIBHBIC OT'—ICT o JIP 1
HcTouHnky naHHbIX -1 saaHms 1
WTIK-1.6 (D/29.7 31.2)
WTIK-1.17 (D/01.6 V.2)
MIIK-1.30 (A/01.6 Tn.2)
OIIK-4 TunossIe TeCTOBBIC | Bonpoc Ha 3aueTe
I B A HOCA 11 (Dot y2) | o2 46
KJIaCTE€PHBIE aPXUTEKTYPbI -4. 6.
p P yp MOIIK-4.18 (D/01.6 Tx.2) Oryer 1o JIP 1




OIIK-7
WIIK-7.10 (A/01.6 31.2)
UIIK-7.21 (D/01.6 V.3)
WIIK-7.31 (D/01.6 Ta.2)
MK-2

WIIK-2.1 (D/01.6 31.1)
UIIK-2.18 (D/01.6 V.3)
WIIK-2.30 (A/01.6 Ta.2)

Tumnossie
KOHTpPOJIbHBIE
3amaHus 2

MeTtoasr 06paboTku. Metog
Map Reduce

OIK-1
WOIIK-1.2 (D/29.7 31.2)
HOIIK-1.5 (D/01.6 V.1)
HOIIK-1.11 (D/01.6 Y.2)
HOIIK-1.17 (D/01.6 Tx.1)
MK-1

WIIK-1.18 (A/01.6 3m.11)
UIIK-1.20 (D/01.6 V.2)
UIIK-1.21 (D/01.6 V.3)
WIIK-1.30 (D/01.6 Ta.1)
MK-2

WIIK-2.4 (D/01.6 31.4)
WIIK-2.22 (A/01.6 V.4)
UIIK-2.30 (A/01.6 Tx.2)

TunoBsie TECTOBBIE
3aIaHudg 3
Tunoseie
KOHTPOJIBHEIC
3aJaHug 3

Bomnpoc Ha 3auete
7-9
Ortuer o JIP 2

MeTtons! peanuzanumu.
Hadoop

OIK-1
HOIIK-1.2 (D/29.7 31.2)
HOIIK-1.5 (D/01.6 V.1)
WOIIK-1.17 (D/01.6 Tx.1)
OIIK-3

WOIIK-3.7 (D/29.7 31.8)
HOIIK-3.20 (D/01.6 Y.2)
HOIIK-3.30 (D/01.6 Tx.1)
MK-6

UIIK-6.6 (D/29.7 31.2)
UIIK-6.17 (D/01.6 V.2)
WIIK-6.30 (A/01.6 Ta.2)

TunoBbie TeCTOBBIE
3aganus 4
Tunossie
KOHTpPOJIbHbIE
3aganud 4

Bompoc Ha 3auere
10-12;
Ortuer o JIP 3

Xpanenue ganabix. NoSQL

YK-1
WUYK-1.3 (D/29.7 31.3)
WUYK-1.11 (D/01.6 V.2)
UVK-1.18 (D/01.6 T1.2)
MK-3

UIIK-3.10 (A/01.6 31.2)
UIIK-3.21 (D/01.6 V.3)
WIIK-3.31 (D/01.6 Ta.2)
MK-2

WIIK-2.1 (D/01.6 31.1)
WIIK-2.18 (D/01.6 V.3)
UIIK-2.30 (A/01.6 T.2)

THITOBEIC TECTOBBIC
3aJaHud 5
Tunoseie
KOHTPOJIbHBIE
3a7aHus S

Bompoc Ha 3auere
13-15;
Ortuer o JIP 4

AnropuTMBI

OIK-3

WOIIK-3.2 (D/29.7 31.2)
HOIIK-3.5 (D/01.6 V.1)
MOIIK-3.11 (D/01.6 V.2)
MOIIK-3.17 (D/01.6 Tx.1)
OIIK-4

MOITK-4.18 (A/01.6 31.11)
HOITK-4.20 (D/01.6 V.2)
MOIIK-4.21 (D/01.6 ¥.3)
MOIIK-4.30 (D/01.6 Ta.1)
K-2

UIIK-2.4 (D/01.6 3u.4)
UTTK-2.22 (A/01.6 V.4)
WTIK-2.30 (A/01.6 Ta.2)

THITOBEIE TECTOBBIE
3ajaHus 6
Tunoseie
KOHTpPOJIbHBIE
3aMaHus 6

Bormpoc Ha 3auere
16-18;
Ortyer o JIP 4

[MepcnexTursr Big Data

OIK-7

HOIIK-7.2 (D/29.7 31.2)
MOTIK-7.5 (D/01.6 Y.1)
MOTIK-7.11 (D/01.6 V.2)
MOIIK-7.17 (D/01.6 Ta.1)
MK-1

WTIK-1.18 (A/01.6 31.11)
HTIK-1.20 (D/01.6 V.2)
WIIK-1.21 (D/01.6 V.3)

TunoBkie TeCTOBBIE
3amanus 7
Tunoskie
KOHTPOJIbHBIE
3aalus 7

Bompoc Ha 3auere
19-21;
Ortuer mo JIP 4




WIIK-1.30 (D/01.6 Ta.1)
MK-2

WIIK-2.4 (D/01.6 31.4)
UIIK-2.22 (A/01.6 V.4)
WIIK-2.30 (A/01.6 Ta.2)

Ioka3aTesiu, KpUTEPUHU M HIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH NI

CootBercTBe MOPOrOBOMY VPOBHIQ OCBOCHHS KOMIETCHLUUN IJIAHHUPYEMbIM
pe3ysibTaTaM o0yueHHs M KPUTEPUSAM UX OLICHHUBAHUS (OLICHKA: 3a4TEHO):

OIIK-1 CpoocobeH caMOCTOSITEIbHO TPUOOpeTaTh, Pa3BUBATh M  NPUMEHSITh
MaTeMaTHYeCKHe, eCTeCTBEHHOHAYYHbIe, COIHAJIbHO-IKOHOMHYECKHE U
npogeccHoHATIbHBIE 3HAHNS /IJIsI pelIeHUs] HECTAHAAPTHBIX 32/1a4, B TOM YHCJIE
B HOBOIi HJIM HE3HAKOMO¥ cpeie 1 B ME:KIUCHHMIIJIMHAPHOM KOHTEKCTe

3Hatb NOIIK-1.2 (D/29.7 3u.2) Bo3moxnoctu HC, meroapl aHaiM3a Ha OCHOBE

CHCTEMHOT'0 TI0IX0/1a

NOIIK-1.3 (D/29.7 3u.3) TexHoioruu BBINOJIHEHUS pPabOT MO CO3JAHHUIO
(Mogudukanun) u conpoBoxaeHuo MC, MeTopl aHaIM3a HA OCHOBE CUCTEMHOI'O
MoJIX0/1a

Ymerh HOIIK-1.5 (D/01.6 V.1) IIpoBoauTh aHaIU3 UCIIOTHEHUS TpeOOBaHU Ha OCHOBE
CUCTEMHOTI'0O II0JIX0/1a, BbIPA0aThIBATh CTPATErHIO ACHCTBUIM
NOIIK-1.11 (D/01.6 VY.2) BrlpabaTbiBaTh BapuaHTBl peanu3aluud TpeOOBaHUIA,
BBIpabaThIBATh CTPATETHIO ICHCTBHIA

Baagers MOIIK-1.17 (D/01.6 Ta.l) Ananu3 BO3MOXXKHOCTEH peanu3anui TpeOOBaHUH K
IPOrpaMMHOMY O0€CIIEYeHHI0 Ha OCHOBE CUCTEMHOI'0 MOAX0/1a
NOIIK-1.18 (D/01.6 Tn.2) OueHka BpeMeHH U TPYAOEMKOCTH pealu3aluu
TpeOOBaHUI K MPOTrpaMMHOMY OOECIIEYEHHIO Ha OCHOBE KPUTHYECKOTO aHaIU3
MPOOJIEMHBIX CUTYalUN

OIIK-3 Cnoco0eH aHAIM3UPOBATH NPOodecCHOHATBbHYI0 HH(OpMaNuIo, BbIACIATH B
Hell TIJIaBHOe, CTPYKTYpPHPOBaTb, OQOPMJSTHL M TMPEICTABJATH B BHJE
aHAJUTHYECKHX 0030POB ¢ 000CHOBAHHBIMYU BHIBOJAMH U PEKOMEHAANNAMHU

3unatb NOIIK-3.2 (D/29.7 3u.2) Bo3moxnoctu HWC, mMeronbl aHammM3a Ha OCHOBE
CHCTEMHOT'0 TI0JIX0/1a
NOIIK-3.3 (D/29.7 3u.3) TexHomoruu BBINOIHEHUS pabOT MO CO3AAHMIO
(Mogudukanun) u conpooxaeHuto MC, MeTopl aHaIM3a HA OCHOBE CUCTEMHOIO
M0JIX0/1a

YMmerb NOIIK-3.5 (D/01.6 V.1) IlpoBonuTh aHaln3 UCMOJHEHUSI TPEOOBAHUI HA OCHOBE
CHCTEMHOT'0 TI0/IX0/1a, BEIPA0aThIBaTh CTPATETHIO AEHCTBHIMA
NOIIK-3.11 (D/01.6 VY.2) BelpabaTbiBaTh BapHaHTbl peaiu3aluud TpeOoBaHU,
BbIpabaThIBATh CTPATETHIO JIEHCTBUIA

Baagers MOIIK-3.17 (D/01.6 Tn.1) Ananu3 BO3MOXHOCTEH peanu3aluu TpeOOBaHUN K
POrpaMMHOMY 00€CIIEYEeHHIO0 Ha OCHOBE CUCTEMHOTI'0 MOAX0/1a
NOIIK-3.18 (D/01.6 Tn.2) OueHka BpeMeHH U TPYAOEMKOCTH pealr3aluu
TpeOOBaHUI K NMPOrpaMMHOMY OOECIIEYEHHI0 Ha OCHOBE KPUTHUYECKOTO aHaJH3
MPOOJIEMHBIX CUTYyalUl



OIIK-4 CnocoGeH nmpuMeHsITh HA NMPAKTHKe HOBble HAYYHbIEe MPUHIUNBI U METOAbI
HCCJIeIOBAHNH

3Hathb NOIIK-4.2 (D/29.7 3u.2) Bosmoxnoctu HC, meTonmpl aHaau3a Ha OCHOBE
CHCTEMHOTI'0 TI0IX0/1a
HNOIIK-4.3 (D/29.7 3n.3) TexHoysoruu BBINOJTHEHUS pabOT MO CO3/IaHHUIO
(Momudukanum) u conpoBoxaeHuto MC, MeToIpl aHanu3a Ha OCHOBE CUCTEMHOTO
oJIX0/1a

Ymerh HOIIK-4.5 (D/01.6 V.1) IIpoBoauTh aHaIU3 UCIIOJHEHUS TPeOOBAaHU Ha OCHOBE
CHCTEMHOT'0 TI0/IX0/1a, BEIPA0AThIBATh CTPATETHIO ICHCTBHIMA
HNOIIK-4.11 (D/01.6 ¥Y.2) BwipabaTeiBaTh BapHaHThl pead3alliu TPeOOBAHHIA,
BbIpabaThIBATh CTPATETHIO ICHCTBUIA

Baagers UOIIK-4.17 (D/01.6 Ta.1) Ananu3 BO3MOXHOCTEH peaiau3anuu TpeOOBaHUU K
IIPOrpaMMHOMY OO€CIIEYEeHHI0 Ha OCHOBE CUCTEMHOI'0 MOAX0/1a
NOIIK-4.18 (D/01.6 Tn.2) OueHka BpeMEHH H TPYAOEMKOCTH pEAIN3aluU
TpeOOBaHUI K MPOrpaMMHOMY OOECIIEYEHHIO Ha OCHOBE KPUTHYECKOTO aHaIu3
POOJIEMHBIX CUTYaIni

OIIK-7 Cnoco0en pa3padaTbiBaTh U MPUMEHATH MaTeMaTHYeCKHe MO/IeJIH MPOLeccoB
U 00BbEeKTOB NpPH pelleHHH 33Ja4 aHAJIW3a M CHHTe3a pacnpeaeleHHbIX
HHGOPMALMOHHBIX CHCTEM U CHCTEM INOAePKKH NPHUHITHSA peleHui

3HaTh NOIIK-7.2 (D/29.7 3u.2) Bo3moxnoctn HWC, Mmerompl aHanmm3a Ha OCHOBE

CHCTEMHOI'0 I0IX0/1a

NOIIK-7.3 (D/29.7 3n.3) TexHOIOTMU BHINOJHEHHUS PabOT MO CO3JaHUIO
(Moaudukanum) u conpooxaeHuto MC, MeTo/1pl aHanKu3a Ha OCHOBE CUCTEMHOTO
MOJIX0/1a

YMmerb NOIIK-7.5 (D/01.6 V.1) IlpoBoauTh aHaln3 UCIOJHEHUSI TPEOOBAHUI HAa OCHOBE
CHCTEMHOTI'0 TI0/IX0/1a, BbIPA0aThIBATh CTPATETHIO AEHCTBHIMA
NOIIK-7.11 (D/01.6 V.2) BelpabaTbiBaTh BapUaHThl pealu3aluu TpeOOBaHU,
BbIpabaThIBATh CTPATETHIO IeHCTBUIA

Baagers UOIIK-7.17 (D/01.6 Ta.1) Ananu3 BO3MOXHOCTEH peanu3aluu TpeOOBaHUN K
MIPOrPaMMHOMY 00ECITEYCHHIO Ha OCHOBE CHCTEMHOTO TTOIX0/1a
NOIIK-7.18 (D/01.6 Tn.2) OueHka BpeMEHH M TPYAOEMKOCTH pean3aluu
TpeOOBaHUH K MPOrPaMMHOMY OOECIICUCHHIO Ha OCHOBE KPHUTHYECKOTO aHAIH3
MPOOJIEMHBIX CUTYyalul

IK-1 Cnocoben 3¢ ¢exkTUBHO NPUMEHATH AJITOPUTMHUYECKHE H IPOrpPpaMMHbIE
peuieHHs1 B 00JacTH MHPOPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHH, a
TaK’Ke YYacTBOBATh B X MPOEKTHPOBAHUM U pa3padoTke
3HaTh UIIK-1.7 (D/29.7 31.8) CoBpeMeHHBIN OTEUYECTBEHHbI M 3apyOeKHBIH ONBIT B
poeCCHOHATTFHOMN I TETFHOCTH, AITOPUTMUYECKHIE M TPOTPAaMMHBIEC PEIICHHUS B
o0acTi HH(HOPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOT U
NIIK-1.10 (A/01.6 3H.2) Metoasl U MpUEMbl AITOPUTMHU3ALUU MOCTABICHHBIX
3aja4, MporpaMMHbIe pelieHns B 001acTu HH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI
NIIK-1.18 (A/01.6 31.11) OcobeHHoCTH BEIOpaHHOW Cpebl POrPaMMUPOBAHUS B
o01acTu-uH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI



YMmeTh

Biaagern

IK-2

3HaTh

YMmerh

Baanern

UIIK-1.20 (D/01.6 VY.2) BripaGaTbhiBaTh BapHaHThl peaqu3alid TpPeOOBaHMIA,
3 PEKTUBHO MPUMEHATH ANTOPUTMUYECKUE U MPOrpaMMHBIC PEUICHUS B 00J1acTh
MH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJOTUH, a TAaKKEe Y4acTBOBATh B HX
POEKTUPOBAHUY U Pa3paboTKe

UIIK-1.21 (D/01.6 ¥.3) IlpoBoauTh OIEHKY M OOOCHOBAaHHE PEKOMEHIYEMBIX
peuieHuii B o6mactu HHGOPMAMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH, a TaKKe
y4acTBOBAaTh B UX NMPOEKTUPOBAHUU U pa3paboTKe

UIIK-1.30 (D/01.6 Tn.1) Ananu3 BO3MOXXKHOCTEH peanu3anuu TpeOOBaHUM K
MIPOrpaMMHOMY OOECHEeYeHHI0 B 001acTh MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TE€XHOJIOTHI

HIIK-1.31 (D/01.6 Ta.2) Ouenka BpeMEHHM W TPYJAOSMKOCTH peau3ariu
TpeOOBaHMII K TporpaMMHOMY oOecredeHHio, J(P(EKTUBHO MPUMCHSITH
AITOPUTMHUYECKHE U TPOrPaMMHBIE PELICHUS

Cnocoben 3¢ ¢eKTHBHO IUIAHMPOBATH HEOOXOAHMbIC PeCypchl U ITANbI
BBINIOJIHEHUSI PadoOT, COCTABJIATH HAa BBICOKOM YPOBHEe COOTBETCTBYIOIME
TeXHUYeCKHe ONMCAHNS U HHCTPYKIUH C Y4€TOM TE€OPHH U MPAKTHKHU
NIIK-2.1 (D/01.6 3n.1) Bo3MOXHOCTH W KOMIIOHEHTHBIA COCTaB CYyIIECTBYIOIICH
MIPOrPaMMHO-TEXHUYECKON apXUTEKTYPHI
UIIK-2.4 (D/01.6 3uH.4) Meromoioruu M TEXHOJOTUM NPOCKTHPOBAHUS U
UCIONIb30BaHUs 0a3 JaHHBIX, KOMIIOHEHTHBIH COCTaB H  apXUTEKTypy
MPOrPaMMHOTO 00ECHEeYeHUs] WM TMPOrPaMMHO-ANIApaTHOTO KOMIUIEKCAa B
COOTBETCTBUH C €r0 Ha3HaYCHHEM, METOJIbI BHIOOpA COBPEMEHHBIX ONTHUMAIbHBIX
TEXHOJIOTUH U CPEJICTB €ro pa3pabOTKU U COMPOBOKICHUS
NIIK-2.6 (D/29.7 31.2) Bo3moxHoctu C, KOMIOHEHTHBIN COCTAaB U apXUTEKTYPy
MPOrpaMMHOTO OOECHEeYeHHUs WM MPOrpaMMHO-aIapaTHOrO KOMIUIEKCa B
COOTBETCTBUM C €r0 Ha3HAYEHUEM, METObl BbIOOpa COBPEMEHHBIX ONTHMAJIBHBIX
TEXHOJIOTUI U CPENICTB €ro pa3padOTKH U COMPOBOKICHUS

NIIK-2.17 (D/01.6 VY.2) BeipabaTbiBaTh BapuaHThl peaau3aluu TpeOOBaHUM,
3G HEKTUBHO ONpeAEsATh KOMIIOHEHTHBI COCTaB U apXUTEKTYpy MPOrpaMMHOTO
oOecrnieueHns WM MPOrpaMMHO-aNNapaTHOrO KOMIUIEKCAa B COOTBETCTBHH C €ro
Ha3HAUYE€HUEM, OCYIIECTBIIATh BHIOOP COBPEMEHHBIX ONTUMAJIBHBIX TEXHOJIOTUH U
CPEACTB €ro pa3pabOTKH U COIPOBOKACHUS

NIIK-2.18 (D/01.6 V¥.3) IlpoBoauTh OILIEHKY M OOOCHOBAaHHE PEKOMEHIYEMBIX
pemieHnid, 3((EKTUBHO ONpeNeNsTh KOMIIOHEHTHBI COCTaB U apXUTEKTYpy
IPOrpaMMHOr0 00eCHedeHUs] WM IMPOrpaMMHO-aNMapaTHOr0 KOMIUIEKCAa B
COOTBETCTBUM C €ro Ha3HAuYE€HHUEM, OCYIIECTBISATh BBIOOP COBPEMEHHBIX
ONTUMAJIBHBIX TEXHOJIOTUI U CPEJICTB €ro pa3paboTKH U CONPOBOXKACHUS
NIIK-2.22 (A/01.6 V.4) [IpumeHsTh CTaHIapTHBIE AITOPUTMBI B COOTBETCTBYIOILINX
obmnacTsaX, APQPEKTUBHO OIpeNeNiaTh KOMIIOHEHTHBIH COCTaB U apXHUTEKTypy
MIPOrpaMMHOTO OOECHeYeHUs WM MPOrpaMMHO-aIapaTHOrO KOMIUIEKca B
COOTBETCTBHUM C €ro Ha3HAYeHHEM, OCYILIECTBIATh BbIOOp COBPEMEHHBIX
ONITHMAJIbHBIX TEXHOJOTUHN U CPEICTB €ro Pa3pabOTKU U COIPOBOXKICHUS

NIIK-2.30 (A/01.6 Ta.2) Onenka kadecTBa hopMain3aIiiy TOCTABICHHBIX 3371a9 B
COOTBETCTBUH C TPEOOBAHHUSIMH TEXHUYECKOTO 3a/IaHUsl WM JAPYTUX MPUHSATHIX B
OpraHHW3aliii HOPMATHBHBIX JTOKYMEHTOB, OCYIIECTBISATH BHIOOP COBPEMEHHBIX
ONITUMAJIFHBIX TEXHOJOTUH U CPEACTB €ro pa3paboTKH M COMPOBOXKICHUS



TunoBbie KOHTPOJIbHbIE 3aJaHUSI WU HHbIE MATEPHAJIbI, He00X0AUMbIe /1JIsl OLleHKH
3HAHM, YMEHHUH, HABBIKOB M (MJIH) ONbITA [EATEJbHOCTH, XapPaKTePHU3YINIIUX ITANbI
(popMupoBaHus KOMIEeTEHIIUI B IIpoLecce 0CBOCHUSA 00pa30BaTeIbHOI MPOrpaMMbl

TunoBbIe TeCTOBbIE 3aJaHUA
1. TunuuHBIMU 3aJladaM¥, UCIIOJIb3YIOINMHA 6onpiIre 00bEMBI JaHHBIX, 1 TUIIMYHBIMHA
HMCTOYHHUKAMH OOJIBIINX JaHHBIX ABJIAIOTCA:

©)

O O O O O O

3aJ]auy MPOCKTUPOBAHUS CaMOJICTOB, KOpaOJiel, aTOMHBIX AJICKTPOCTAHIIUI
COIIOMPOCHI U UX 00paboTKa

CEHCOpHBIE CETH

MarasuHbI, IPUHAJICIKAIINE TOPTOBBIM CETSIM

YHHKQJIbHOE HAyYHOE 000pyI0BaHHE

uH(pOpMAIIUS U3 COIMATBHBIX CeTeH

3aJ]auu SKOHOMUYECKOT0 aHajm3a paboThl 3aBojIa

2. Kunacrep kak anmnapaTHOE CPeICTBO MYJIbTHIIPOIIECCOPHON 00pabOTKU XapaKTepru3yeTcs:

O O O O O

0O0JIBIINM LEHTPAJIbHBIM 3aI0OMUHAIOIIMM YCTPOMCTBOM

ucrosib30BaHueM cynepOBM

BBICOKOCKOPOCTHOH IIMHON 0OMeHa 1aHHBIMHU

HajMuueM OonbIIoro koauyectsa OBM HEBBICOKOM POU3BOAUTEIBHOCTH
MCII0JIb30BaHUEM CTAHJIAPTHBIX KAHAJIOB CBS3U

3. O6paboTka O0JBIINX JAHHBIX (B KOHTEKCTE Kypca) XapaKTepH3yeTcs:

@)
@)
@)

O

AJ'IFOpI/ITMaMI/I MMOJIMHOMHUAIILHOM CIIOKHOCTH

AJ'IFOpI/ITMaMI/I BKCHOHGHHI/IaJIBHOfI CJIIOKHOCTH

HapaJ'IJ'IGJ'IBHBIMI/I BBIUHUCJICHUAMHA Ha MHOT'OAACPHBIX KOMIIBIOTEPAX C O6I.I.[CI>1
naMsATbIO

PaCHpeIleJ'IeHHBIMI/I BBIYUCICHUSIMU

4. VYkaxuTe KaKhe MOIyJIH BXOsT B cocTaB Hadoop:

O

0O O O O O

GENERAL
COMMON

HDFS

REDUCE

YARN

Hadoop MapReduce

5. Vkaxwure xakue CYB/] TpaIuIIMOHHO CUATAIOTCS OTHOCSIIMMHECS K Kitaccy NOSQL:

o

0O O O O O O O

MySQL

Berkeley DB
Microsoft Access
Amazon DynamoDB
dBase

Apache HBase
Neo4j

Oracle Database



6.

7.

=

o

Aunroputwmsl uis Big Data:

O OIICHUBAIOTCS MPEKIE BCETO 0 BHIYUCIUTEIBHON CII0KHOCTH
OLICHUBAIOTCSI IPEXKE BCEro MO0 €MKOCTHOM CIIOKHOCTH
OPHEHTHPOBaHbI HCKJIFOUUTEIBHO Ha MOJYYEHUE TOYHOTO Pe3yJibTara
MOT'YT HUCIIOJIb30BATh IOAXO/bI, HE TAPAHTHPYIOLINE TOYHOCTH
oTHOcATCS K Kiaccy NP-TONHBIX alropuTMoB
OPHEHTHPOBAHbI Ha HCIIOJIHEHHE Ha JIOKAILHOM CYIIEPKOMIIBIOTEPE
OPHEHTHPOBAHbBI Ha HCIIOJIHEHHE B PACIIPE/ICICHHBIX CUCTEMAX

O O O O O O

B xommbroTepHBIX Haykax TeMaTrka Big Data:

O SBIISETCS JOBOJIBHO 3aMKHYTOM 00JIACTHIO CO CBOMM MAaTEMAaTHYECKUM aImapaToM
HE BHOCHUT HUYETO HOBOTO B TEOPETUUCCKUE Pa3JIeibl, SIBISISICH YACTO MPUKIIATHON
AKTUBHO UCIIOJIb3YET BBIYHUCIIUTEIBHBIC METObl YPABHEHUH B YACTHBIX TIPOU3BOIHBIX
UCIIOJIE3YET TCOPHIO U MTPAKTUKY IMAPAILICIBHBIX U PACIIPEICICHHBIX BBIYUCICHUN
NPUBEIET K CO3/IaHUIO HOBOTO KJlacca allrOPUTMOB
OyJIeT T0JIb30BATHCS YKE U3BECTHBIMU aJITOPUTMAMU

O O O O O

TunoBbie KOHTPOJIbHBIC 3a1aHUSA

Omynsmus kiactepa. PeannzoBaTs pu3nUecKuii KilacTep U3 JOCTYITHOTO KOJINYECTBA
KOMIBIOTEPOB. [Ipn OTCYTCTBHH BO3MOKHOCTH (PU3HUECKON pean3anny SMyJIUPOBaTh
KJIACTEP HA OJJHOM KOMIIBIOTEPE.

[Toctpoenue cxembl Map Reduce i npuknannoit 3anaun. Ha noctpoeHHOM uiu
SMYJUPOBAHHOM KJIACTEPE PEIINTH 3a]auy MOJICUeTa YaCTOThl OYKB pycCcKOro ajagaBuTa Ha
OCHOBE TEKCTa Xy0kecTBeHHOro npoussenenus A.C.IIymknHa, umeromerocs B
WuTepHere B OTKpbITOM AocTyne. Mcnonp30BaTh A 3TON eI OJIMH U3 YHUBEPCATbHBIX
SI3BIKOB ITPOTrPaMMHPOBAHHUS.

Peanuzanus B Hadoop Berumcnenuii ans npukiagHoi 3agaun. C UCIOIb30BaHUEM
nporpamMmHoro obecrieuenust Hadoop Ha ocHoBe cxembl Map Reduce pemruts 3amauy
oTbIckaHusi MHOXKecTBa 13 1000 Hanbosee 4acTo UCIOJIb3YEMBIX CJIIOB PYCCKOTO SI3bIKA B
npousBeneHusax M. A bynrakosa.

Pazpabotka onucanus npeameTHoit obnactu s ogHoi u3 CYBJ] kateropun NoSQL
Bri6pats nHan6onee noaxoasiryo CYB]] kareropun NoSQL u pazpabortath 11 Hee
IpeJcTaBiIeHNe Tuneprpagos.

3a4yeTHO-IK3aMEHALMOHHbIE MATEPHAJIBI /Il IPOMEKYTOYHOM aTTeCTALUN
Bonpocs! 1J1s1 NOATOTOBKH K 3a4eTy

Xapaxrepuctuka HTEepHeTa Bellei Kak ICTOYHHUKA TaHHBIX OOJIBIINX 00HEMOB.
XapakTepucTUKa BHyTpeHHEH HH(OpMaIK IpeANpUITUN U OpraHu3aluii Kak HCTOYHUKA
IaHHBIX OOIBIINX 00HLEMOB.

XapakTepucTUKa HayYHBIX TPUOOPOB (paguoTeneckorn Xao0:1, aipoHHbII KoJIaiep) Kak
WCTOYHHKA JaHHBIX OOJBIINX 00OHEMOB.

ApPXHUTEKTYpPbl KOMIIBIOTEPHBIX KJIACTEPOB.

MacmrabupoBaHue KOMIIbIOTEPHBIX KJIACTEPOB.

banancupoBka Harpy3kH KjacTepa.



7. Mertox Map Reduce. ITpumeps! daszsr Map.

8. Mertox Map Reduce. ITpumeps! da3sr Reduce.

9. Mertoap! paciapajuieTMBaHus PaOOTHI.

10. Xapaxkrepuctuka moayns Hadoop Common.

11. Xapakrepuctruka moayist Hadoop HDFS.

12. Xapaxrepuctuka moayiist Hadoop YARN.

13. Meroasl npeacrasineaus nadopmarmu B bJI Apache HBase.

14. Merons! npencrasnenus unpopmarmu B bJI Amazon DynamoDB.

15. Meronsl npeacrasineHus nadopmaryu B b/ Neodj.

16. IToTOKOBBIE ANTOPUTMBI.

17. BeposSITHOCTHBIE aIrOPUTMBI.

18. Anroput™mel penyKiuu rpagos.

19. Pous Big Data B coBpeMeHHO# HayKe O JaHHBIX.

20. Otpaxenue Tenaennuii Big Data B rematuke (tOPICS) HayuHBIX KOH(PEPEHITHIA.

21. Orpaxenue TeHaeHimii Big Data B TemaTrke craTeil Hay4HBIX XKYPHAIOB (3a MOCICIHUEC
2 roga).

4.2 Metoanueckue MaTepualibl, onpeaessiioline Npoueaypbl OHeHUBAHUS 3HAHUIA,
YMeHHI, HaBBIKOB W (MJIH) ONBITAa [AeATEJbHOCTH, XAPAKTEPU3YKOIIMX 3TANbI
(opMupoBaHUS KOMIETEHUM

MeTtoauyeckue peKOMeHAAlNH, ONpeAe/sIolne Npoueaypbl OleHUBAHUS TECTOB:

Tect npoBoautcst ontaiin B cucteme Moodle wau Google DOCS 1 orpaHuYeH 1Mo BpEeMEHH.
Ha cnauy Tecta naercst 1Be NONbITKU. TecT cuMTaeTcsl yCHEIIHO MPOMIEHHBIM €CIH CTYIEHT
npaBuiIbHO O0TBETHII Ha 70% BOMPOCOB.

MeTtoauyeckue peKOMEHIANMHU, OMNpeJesiiolHe TMPoUeIypbl  OlEeHUBAHHUS
BbINOJIHEHUS] KOHTPOJILHBIX 3aaHMIi:
3a/iaHue CUUTAETCS BBIIOJHEHHBIM NP BBIMOJTHEHUN CIETYIOIINX YCIOBHIA:
— MPEAOCTaBIIEH UCXOHBIN MPUIOKEHUS;
— TPOAEMOHCTPUPOBaHA PAOOTOCIIOCOOHOCTD MPHUIIOKEHHUSI HA KOMITBIOTEPE;
— CTYJICHT MIOHUMAET MCXOJIHBIN KOJI M OTBEUAET Ha BOMPOCHI 10 €r0 OPraHU3aI1H.

MeToanyeckue peKOMeHAaluH, ONpee/sdiouue Npoueayphbl OLeHUBAHUS HA 3a4eTe:

[Ipouenypa npoMeKyTOYHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU C llonoxkeHuem o
TEKYILIEM KOHTPOJIE ¥ MPOMEXYTOUHOH arTectaruu odydatouuxcs PI'BOY BO «Ky6I'V».

Htorosoii ¢opMoil KOHTpOds cHOPMHUPOBAHHOCTH KOMIIETEHIUH y OOy4aromuxcs Mo
JTUCLUIUIMHE sBiseTcs 3aueT. CTyJeHThl 00s3aHbl cIaTh 3a4€T B COOTBETCTBUM C PACHUCAHUEM H
y4eOHBIM TIJITAHOM

DOC npomMexyTOUHOM aTTECTALlUK COCTOUT U3 BOIIPOCOB K 3aUETY, 3a4a4 110 JUCLHUIIINHE
Y Pe3yJIbTaTaM TEKYIIEro KOHTPOJIS.

3ayer mo AMCUUILIMHE MpecienyeT 1eidb OLCHUTh paboTy CTyleHTa 3a KypcC, MOJTydeHue
TEOPETUYECKUX 3HAHUHM, WX IMPOYHOCTb, PA3BUTHE TBOPUYECKOTO MBIIUIEHUS, NMPUOOpETeHHE
HaBBIKOB CaMOCTOSTENbHON pabOThl, yMEHHE NMPUMEHSATH MOJy4YE€HHbIE 3HAHUS JUIS PELICHUs
MIPaKTUYECKHX 3a]1a4.

dopMa poBEACHUS 3a4eTa. MUCbMEHHO.

DK3aMeHaTopy MPEAO0CTaBIIAECTCS MIPaBO 3a1aBaTh CTYJAEHTaM JIOIIOJHUTEIBHBIE BOIPOCHI
1o Bceil yueOHOM nmporpaMme TUCIUITIIHHBI.

Pesynprar cnaum 3aueTa 3aHOCHTHCS ITPENOIABATENIEM B 3a4ETHYIO BEIOMOCTh U 3a4ETHYIO
KHHUXKKY.



OrneHMBaHUE YPOBHSI OCBOCHHSI JMCIUIUIMHBI OCHOBBIBACTCS HAa KAYECTBE BBITOIHCHHS
CTYJICHTOM 3aJIaHU# TEKYIIErO KOHTPOJIS U OTBETOB Ha BOIIPOCHI 3a4eTa.
Kpurepun oneHku:
OII€HKA «HEe3aYTEeHO0» BHICTABJISIETCS B CJIyYae BHINOJHEHHS OJHOTO0 U3 YCJIOBHIi:
— HENOHMMaHWE CYIIHOCTH HW3JIaraéMbIX BOIPOCOB, TPyOble ONIMOKH B OTBETE,
HEYBEPEHHBIC U HETOYHBIC OTBETHI HA JIOTIOJTHUTEIHHBIC BOTIPOCHI;
— BbINOJIHEHO MeHee /0% KOHTPOJIbHBIX 3aJaHui.

OLIEHKA «324TeHO0» B CJIyyae BbINOJHEHUS YCJIOBHIA:

— TBep/ble 3HAHUS MO 33JaHHBIM BOIIPOCAM;

— J1aHbl IPaBUIbHbBIC OTBETHI HA JIOTIOIHUTEIILHBIE BOIIPOCHI;

— C/IaHbI BCE TECTHI U BINOIHEHO HE MeHee /0% KOHTPOJIbHBIX 3aaHUM.

OneHouHble cpencTBa Ui HMHBAJIMIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3J1I0pOBbsI BEIOUPAIOTCS C YUETOM MX UHAUBUAYAIBHBIX ICUXO(U3NYECKUX OCOOCHHOCTEH.

— Ipy He0OXOAMMOCTH MHBAIH/IAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEOCTABIIAETCS JOMOJIHUTEIbHOE BPeMs JJIs IOATOTOBKU OTBETA Ha 3K3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMM 3/10pOBbS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBHIYATbHBIMH OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH AJIsl 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U WHBAIWAOB TPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHS 1O JAUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTATOB OOYUYCHHS WHBAIWIOB U JIUI[ C OTpaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0pOBbsI 110 TUCLMILIMHE NPeAyCMaTpUBAET MPEeAOCTaBlIeHHEe HHPOpMALUU B
dopmax, ananTUpOBaHHBIX K OTPAHUYCHUSAM HX 30POBBS M BOCTIPUSATHS HH(POPMAIIHUH:

JUist I ¢ HapyIIEHUSIMU 3pEHMSL:

— B MieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JIaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00y4aronuxcs.

5. Ilepeyennb y4yeOHO# JuTepaTypbl, HHGOPMALMOHHBIX PECYPCOB M

TEXHOJIOTUH

5.1 OcHoBHas JiuTEepaTypa:

1. TTapamonoB N.1IO., Cmarun B.A., Kocsix H.E., Xomonenko A.J[. Meroasl u Moaenu
WCCJICIOBAHMSI CJIOKHBIX CHCTEM U 00pabOTKHM OONbIINX JaHHBIX: MOHOTrpadus / M3maTenbcTBo
"Jlans". - 236 ctp. - 2020

2. MakmanoB A. B., XKypasneB A. E., Teiasikaps JI. H. bonbmue nannsie. Big Data:
yaeOHUK 1 By30B / M3narenscTBo "Jlawp" - 188 ctp. - 2021

3. Jleckomerny 1O., Pamxapaman A., Yneman [|. AHanu3 Oonbimmx HaOOpOB JaHHBIX /
NznatenberBo "JIMK Ilpecc” - 498 ctp. - 2016

JI71st OCBOCHUS TUCHUTUTMHBI MHBAIUIAMU | JIMIIAMH C OTPAHHYCHHBIMUA BO3MOKHOCTSIMHU
3I0pOBbS MMEIOTCSI M3JaHHsI B DJIEKTPOHHOM BHJIE B JJEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«/lanoy u « FOpaumy.



5.2 JlonoJIHUTEIbHAS JTUTepaTypa:

1. Pamuenko U. A, HukomnaeB M. H. Texnonoruu u undpacrpykrypa Big Data: yueOHOE
nocoone / Cankr-lIlerepOyprckuii  HallMOHANBHBIA ~ WCCIIEIOBATENbCKHA ~ YHUBEPCUTET
WH()OPMAITMOHHBIX TEXHOJIOTHH, MEXaHUKH U ONTUKH. 52 cTp. 2018

2. Yamnasana 1. , Jlakxarapus k. , Mexta Y. , Tlatens K. MySQL 8 st 6ombux
nanubix / U3patenscro "JIMK Ilpecc" - 226 ctp. - 2018

5.3. Illepuoauyeckue u3IaHNs:
1. Basrel manueix komnanun «HMct Breroy http://dlib.eastview.com
2. Onexrponnas oubauoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnuTepHeT-pecypchbl, B TOM 4K cJ/ie COBpeMeHHbIe NPodecCHOHATbHBIE 0a3bl
JAHHBIX U HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Inexmponno-oubauomeynwvie cucmemol (Ib6C):
SBC «HOPAMT» https://urait.ru/
9BC «YHUBEPCUTETCKA$I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3BC «BOOK.ru» https://www.book.ru
ObC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvrvie 6azvt OaHHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Xypnans! uznarenascrsa Wiley https://onlinelibrary.wiley.com/
4
5

agkrowpneE

Hayunast snexkrponnas oubnuorexa (HOb) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXUBBI BEAYIIMX 3aI1aJHBIX HAy4YHBIX )KypHaJI0B Ha Poccuiickoit
iatdopme HayuHbIX )KypHanmoB HOMKOH http://archive.neicon.ru
6. HauuonanmpHast d3nekTpoHHas OuOnIMOTEKa  (HOCTYHm K DJEKTPOHHOM  OuOIMOTEeKe
nuccepTaruit Poccutickoit rocynapcrsennon oubaunorexu (PI'B) https://rusneb.ru/
7. Ilpesunentckas 6udnauorexa um. b.H. Enbunna https://www.prlib.ru/
8.  baza nannbix CSD KemOpumkckoro nenTpa kpucramiorpadudeckux ganubix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9.  Springer Journals: https://link.springer.com/
10.  Springer Journals Archive: https://link.springer.com/
11.  Nature Journals: https://www.nature.com/
12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13.  Springer Materials: http://materials.springer.com/
14.  Nano Database: https://nano.nature.com/
15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlexropuym TB" http://www.lektorium.tv/
17. Yuuepcuretckas unpopmannontas cucreMma POCCUS http://uisrussia.msu.ru

HHd)OpMaZ/}MOHHble CnpasovHrble Cucmembsl

1. Koncynbrant [lmtoc - cripaBovHast mpaBoBasi CUCTeMa (JIOCTYII 0 JIOKAJIbHOM CETH C
KOMITBIOTEPOB OUOINOTEKH )

Pecypcor c6o600n020 0ocmyna

1. KwubepJlenunnka http://cyberleninka.ru/;
2. AwmepukaHckas maTeHTHas 06a3a TaHHBIX http://www.uspto.gov/patft/
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3. MuHuCcTEepCTBO HAyKHU U BHICIIETO oOpa3zoBanus Poccuiickoit deaepannn
https://www.minobrnauki.gov.ru/;

4. ®enepanbubiit moptan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

5. HMudopmanmonnas cuctema "EquHoe okHO JocTyma K 00pazoBaTeabHBIM pecypcam”
http://window.edu.ru/;

6. Enwnas xoutekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoekt ['ocyapcTBEHHOTO HHCTUTYTa pycckoro si3bika uMeHn A.C. [lymkuna
"O06pa3zoBaHue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMaMOHHKIN mopTain "Pycckuii si3b1K" http://gramota.ru/;

9. Cnyx0a TeMaTH4eCKMX TOJIKOBBIX Cl0Bapeil http://www.glossary.ru/;

10. CnoBapu u SHUMKIONEIUU http://dic.academic.ru/;

11. OO6pa3oBarenbHbIN opTant "Yueda" http://www.ucheba.com/;

12. 3akonompoekT "O6 obpasoBanuu B Poccuiickoit @exepanun”. Bonpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie d1ekmporHble 00pazoeamenvhvle U uHpopmayuonusie pecypcol Kyol'V

1. DnexrtpoHHBIH Katanor HayuHoii onbmuoreku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnekTpoHHas 6ubauoreka TpyaoB yueHbix Kyol'yV
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOmyJNbHOTO AMHAMUYECKOTO 00yueHHs http://moodle.kubsu.ru

4. baza y4eOHBIX IUIaHOB, Y4eOHO-METOAMUYECKUX KOMIUIEKCOB, MyOIHKaIil 1 KOH(epeHIIHi

http://infoneeds.kubsu.ru/

5. bubnmnorexa nHOOPMAIIMOHHBIX pecypcoB Kadeapsl HHPOPMAITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH http://mschool.kubsu.ru;

6. DOnexTpoHHbII apxuB gokymeHToB KyOI'Y http://docspace.kubsu.ru/

7. DnekTpoHHbIE 00pa3oBaTeIbHbIE peCypchl Kaeapsl HHPOPMALIMOHHBIX CHCTEM U TEXHOJIOTHM
B oOpazoBanuun KyOI'Y wu nHayuno-meromuueckoro skypHana "IIKOJIBHBIE T'OIbI"
http://icdau.kubsu.ru/

6. Mertoanueckue YKa3zaHusi JIA OOYYAIOLUMXCH IO OCBOCHUIO

AUCHUILIUHBI (MOIYJIs1)

Ilo Kypcy nperyCMOTpPEHO NpPOBEACHHME JIEKIMOHHBIX 3aHATHH, HAa KOTOPBIX JacTcCs
OCHOBHOI CHUCTEMaTH3UpPOBAaHHBIM MaTepuan. B Xoje JEeKIMOHHBIX 3aHATHH pa3duparorcs
METO/Abl XpaHEHUs U OOpabOTKM MJAHHBIX OOJBIIMX OOBEMOB, MPUBOJATCS MPUMEPHl HX
UCIIOJIb30BaHUs, IPOBOUTCS aHAJIN3 HauOoJIee pacIpOCTPAHEHHBIX OINOOK peanu3anuu. [locie
IIPOCITYLIMBAHUS JIEKIIUM PEKOMEHAYETCS BBINOJIHUTD YIPAKHEHUS, IPUBOAUMBIE B ayIUTOPUU
JUISL CAMOCTOSITEIbHON PabOTHI.

ITo xypcy mpeaycMOTpEeHO MNpoBeAeHHE Ta0OpaTOPHBIX 3aHATUH, HA KOTOPBIX JAETCS
NPUKIAHOM CUCTEeMAaTU3UpPOBaHHBIM MaTepuan. B xome 3aHsTHIl pa3OupaioTcs TOTOBBIE
IIPOrpaMMHBIE TPUJIOKEHUSI BBIYMCIICHUS XapaKTEPUCTUK KOMIIBIOTEPHBIX CETEH, a TaKke
MIPUBOJIATCS IPUMEPBI pa3pabOTKH MPOrPaMMHBIX IPUIIOKEHUH 17151 ccaeaoBanus ceteil. [Tocne
3aHATHSI PEKOMEHAYETCS  BBINOJIHUTH  YOPAKHEHUS, MPUBOAUMBIE B ayJIUTOPUU  AJIA
CaMOCTOSITENIbHOM pabOTHI.

IIpu camocrosiTenbHONH paboTe CTYAEHTOB HEOOXOAMMO H3Yy4YUTh JIUTEPATypy,
MIPUBEICHHYIO B IEPEYHSX BBILIE, JJI1 OCMBICTICHUS BBOJUMBIX MTOHATHH, aHATN3a MPEAJI0KEHHBIX
MOJIXOJI0OB U METOJIOB pa3palboTku mporpamMM. Pa3pabarbiBas perieHre HOBOHM 3aJaud, CTYAEHT
JIOJDKEH YMETh BbIOpaTh (P (PEKTHUBHBIE U HAAEKHBIE CTPYKTYPHI JAHHBIX JUIS MPEICTABICHUS
uH(popMalnu, 1oJo0paTh COOTBETCTBYIOIINE aJTOPUTMBI JJIsl UX 00pabOTKH, y4ecTh CEUPUKY
A3bIKa IPOTPAMMHUPOBAHMS, HA KOTOPOM OyJIeT BhINOIHEHA peann3anus. CTyJAeHT JOJKEH YMEThb
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BBINIOJHATh TECTHPOBAHHE M OTJIAJKY aJTOPUTMOB PELICHHUS 33/a4 C IIETbI0 OOHApyXKeHUS H
YCTPaHEHUs B HUX OIIMOOK.

BaxneiimM 3Tamom Kypca sBISIETCS CaMOCTOSITENbHas paboTa mo aucuuiuivHe. B
IPOLIECCE CaMOCTOSITENBbHOW pPabOThl CTYAEHT NPHOOPETACT HABBIK CO3/aHHS 3aKOHUYEHHOTO
IPOTrPaMMHOTO TPOIYKTa.

Hcnonb3yroTcs akTUBHBIE, MHHOBAIIMOHHBbIE OOpa30BaTElIbHBbIE TEXHOJOTHUHU, KOTOPHIC
CIIOCOOCTBYIOT ~Pa3BUTHUIO OOIICKYJIbTYPHBIX, OOIMENPO()eCcCCHOHATBHBIX KOMICTCHIHA U
npodeccuoHaNbHBIX KOMIETEHIINNA 00y4aroInXCsl:

e mpoOsieMHOE 00yUYeHHE;
® pa3HOYpPOBHEBOE OOyUEHUE;
MIPOEKTHBIE METO/bl O0yUCHUS;
HCCIIEI0BATEILCKUE METO/IbI B O0YUCHUH;
o0y4yeHHe B COTPYAHUYECTBE (KOMaH/IHAas, IPYyMIoBas paboTa);
MH(POPMAIIMOHHO- KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.

Jlis Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMHU 370POBbsSI IIPEIyCMOTPEHA OpraHu3alus
KOHCYJIbTAIMi C NCIOJIb30BAaHUEM 3JIEKTPOHHOM MOYTHI.

Y4eOHO-METOUYECKUM 00ecTieYeHeM KypCOBOH pabOThI CTYJCHTOB SIBISIOTCS:

1. yaeOHas muTeparypa;

2. HOpMaTUBHbIE JOKYMeHThI BY 3a;

3. MeToau4ecKue pa3paboTKu JJis CTYACHTOB.

CaMocTosiTenbHast paboTa CTyZACHTOB BKIIFOUYAET:

— opopMIIEHHE UTOTOBOTO OTUETa (TTOSICHUTEILHOM 3aITUKH ).

— aHaJIM3 HOPMATUBHO-METOMYECKOM 0a3bl OpraHU3alllY;

— aHaJIM3 HAay4YHbIX MyOIMKAIMK 110 3apaHee ONpeAeIEHHON TeME;

— a”anu3 U 00paboTKy HHpOpMaLINH;

— paboTy ¢ Hay4YHOMU, y4eOHON U METOIMYECKON JTUTEPATYPOH,

— pabota ¢ koHcnekTamu Jekuuid, IbC.

Jli1 caMoCTOSATENbHON pabOThI MIPEICTABISAETCS Ay JUTOPHUS C KOMIIBIOTEPOM U JOCTYTIOM
B MIHTEpHET, K 21eKTpOoHHOI OHOIIMOTEKe By3a U K HH()OPMAIIMOHHO-CITPABOYHBIM CUCTEMAaM.
[lepeueHp y4eOHO-METOIMIECKOTO 0OECTICUCHNUS:

1. OcHoBHas oOpa3oBarenabHas Mporpamma BbICIIETO MPOPECCUOHAIBHOIO 00pa30BaHMs
(benepaabHOro rocyAapcTBEHHOT0 OIOPKETHOI0 00pa30BaTeIbHOIO YUPEKICHHS
BbIciiero oopazonanus «KybaHckuil rocy1apcTBEHHbBIN YHUBEPCUTET» 110 HAIIPABIICHUIO
MOJATOTOBKH.

2. TlonmoxxeHwe 0 MPOBEACHUH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IMTPOMEKYTOTHOM
aTTecTalluy B eiepaIbHOM rocy1apcTBEHHOM OIO/IKETHOM 00pa30BaTeIbHOM
yUpeXJIeHUU BhIciero oopasoanus «KybaHckuil rocy1apCcTBEHHBIA YHUBEPCUTETY.

3. OO6mue TpeOoBaHMS K TOCTPOSHHIO, COJEPKAHNIO, O(POPMIICHUIO U YTBEPKICHUIO
paboyeii mporpaMMbl IUCHUIIINHBI PeiepalibHOT0 roCyJapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJapTa BBICILIETr0 MPO(eCcCHOHATBHOTO 00pa30BaHHUS.

4. Meroanueckrue peKOMEHIAIUH 110 COJIEP>KaHUI0, O(POPMIIEHHUIO U IPUMEHEHUIO
00pa30BaTeNbHBIX TEXHOJIOTUH U OLIEHOYHBIX CPEJICTB B yUeOHOM Ipolecce,
OCHOBaHHOM Ha DesiepalibHOM TOCYJTapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE.

5. VYueOHbli M1aH OCHOBHON 00pa30BaTeNbHON MPOTrPaMMBbI IO HAPABJIEHUIO TOJTOTOBKH.

6. denmepanabHBII TOCYIapCTBEHHBIA 00pa30BaTEbHBINA CTAHIAPT BBHICIIIETO
npo¢eCCHOHATBLHOI0 00pa30BaHMs [0 HAIIPABJICHUIO MOTOTOBKH.

B ocBoeHnH IMCHUIUIMHBI MHBATUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBbsl OOJIBIIOE 3HAUEHHWE HMEET WHIUBUIyajbHass ydyeOHas paOoTa (KOHCYJIbTal[UH) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHNE Y4eOHOro MaTepHasa.



WnnuBuayanbHble KOHCYJIbTAlMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CIOCOOCTBYIOIUM HHIMBUYaTU3allid O0yUEHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXJy MpernojaBaTeieM W O00y4arollMMCS HWHBAJIWIOM WM JHUIOM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBbSI.

1. HepequL I/IH(l)OpMallI/IOHHbIX TGXHOJIOI‘HVI, HCIOJIB3YEMBIX TIPH
OCYyIIECTBJICHUN 06p330B3TeJILHOFO nmponoecca 1mo IMCIaMuIJJan-He (MOIlyJIIO)

7.1 llepeyenb HHGOPMANUOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTH A

— [IpoBepka nomMantHux 3aJ1aHuii ¥ KOHCYJIbTHPOBAHUE MOCPEACTBOM JICKTPOHHOM ITOYTHI.
— Wcnionb30BaHue 31E€KTPOHHBIX MPE3EHTAIUN IPU MPOBEACHUU JICKIIMOHHBIX 3aHITHI
- Cucrema MOODLE

- [IpoBepka nomamrHux 3a1aHuii U KOHCY IbTUpoBaHue nocpeactsom JOUC Kyol'y

7.2 TlepeyeHb JHMIEH3HMOHHOTO W CBOOOJHO PACIPOCTPAHAEMOr0 INPOrPAMMHOIO
odecreyeHust

OpenOffice

Komnunsarop C++

Oracle VirtualBox 6

VVMware Workstation 16

Putty 0.76 wmu Kitty 0.76

Filezilla 3.57.0

WinSCP 5.19

Advanced port scanner 2.5

Python 3 (3.7 1 3.9)

numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0

matplotlib 3.5.1

PyCharm 2021

Cuda Toolkit 11.6

®peiimBopk Django

Firefox, mrob6as Bepcus

Putty, mro0as Bepcus

Visual Studio Code, Bepcus 1.52+

Eclipse PHP Development Tools, Bepcust 2020-06+

[Tnarua Remote System Explorer (RSE) mst Eclipse PDT

JetBrains PHP Storm

GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1

SWI Prolog 8.4

Intellij 1dea IDE 2021

Mozilla Firefox 96

Google Chrome 97

GitHub Desktop 2.9

PHP Storm 2021

Filezilla 3.57.0

Putty 0.76


https://www.jetbrains.com/community/education/#classrooms

8. MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne 1o JUCHUILIUHE (MOYJII0)

Bu paGot HaumeHnoBanue yueOHON ayTUTOPHH, €€ OCHAILIEHHOCTh
000pyI0BaHUEM M TEXHHUUYECKUMHU CPEJICTBAMU 00yUYEHUs
JlexuuoHHbIe 3aHATUS | AyauTopus, YKOMIUIEKTOBAaHHAs CIELUAIU3UPOBAHHOMN
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMU 00yUYEeHHUSI
JlaboparopHble 3aHATUS | AyAUTOpHUS, YKOMIUIEKTOBAaHHAs CIEeLUaIM3UPOBAHHOMN
MeOenbl0 M TEXHHYECKUMH  CpeiCcTBaMHM  0OydeHwus,
KOMITBIOTEPAMHU, IIPOSKTOPOM, IPOTPAMMHBIM 00ECIICYCHHEM
[TpakTdeckue 3aHsaTHs | AyaUTOpHS, YKOMIUIEKTOBaHHAasI CHeUaIn3upOBaHHON
MeOeNIbI0 U TEXHUYECKUMH CPEJICTBAMH 00yUeHHs
I'pynmnoseie Aypuropus, YKOMIUIEKTOBaHHAas CIeLUaIM3UPOBAaHHON
(MHIMBUyaJIbHBIE) MeOenpl0 M TEXHHYECKUMH  CpeICcTBaMH  O0OydeHus,
KOHCYJIbTallu{ KOMIIbIOTEPaMHU, MPOrPaMMHBIM 0OecledeHueM
Texkymuii  KOHTpoOJIb, | AyauTopus, YKOMILIEKTOBaHHAsI CHeUaIM3UPOBaHHON
IIPOMEKYTOYHAS MeOenpl0 M TEXHHYECKUMH  CpeICTBAaMH  OOydYeHwus,
aTTecTrauus KOMIIbIOTEPaMHU, MPOrpPaMMHBIM 0OeclieueHueM
CamocrosrenbHas Kabuner s caMocTOSTENbHONW pabOTHI, OCHAIIEHHBIN
pabora KOMIIBIOTEPHON TE€XHMKOW € BO3MOXHOCTBIO NOIKIIOYEHHS K
cetn «VHTEpHET»,IPOrpaMMON DKPAHHOIO YBEIMYEHUS U
00€CIEeYeHHbIN JOCTYIIOM B 3JEKTPOHHYI HH(OPMaIMOHHO-
00pa30BaTENIbHYIO Cpely YHUBEPCUTETA.

[Tpumeuanue: KonTkperuszanus ayautopuii u ux ocHaienue onpenensercs OITOIL




