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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [ducnumiuHa «VHWKeHepusA [JaHHBIX» o0ecneuyuBaer (OPMHUPOBAHHE CJIEAYIOIIMX
KOMIIeTeHI[UI C yUéTOM MHJUKATOPOB UX [JOCTH)KeHUsI

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

[TK-1 CriocobeH BecTr pa3paboOTKy ¥ MPOEKTUPOBaHHUE
WH(OPMAIMOHHBIX CUCTEM T10 TpeOOBaHHS 3aKa3urKa, B
TOM 4uMcJie pa3pabaThiBaTh GYHKLMOHATBHBIE POTOTHUIIBI
WH(OPMAIMOHHBIX CUCTEM

IIK-1.2

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Koz Cojiep)xaHue HHAUKAaTOpa Pe3ynbTat 00yueHus
HHJUKaTopa AeP A p y y
[K-1.2 CniocobeH pa3pabarsiBaTh 3HaTh 1. OCHOBBI apXUTEKTYPHI

apXUTEKTypbl UHPOPMALIMOHHBIX | IAHHBIX: TIOHWUMaHWe TIPUHLIATIOB
CHUCTeM, CTPYKTYpPbI 0a3 JaHHbIX | MPOEKTUPOBAHUS U CTPYKTYPUPOBaHUS

MHGMOPMAIIMOHHBIX CUCTEM B JAHHBIX B paMKaX pa3/InuHbIX
COOTBETCTBUM C 0OCOOEHHOCTSIMM | apXUTEKTYD XpaHeHUs], TAKUX Kak oltp,
apXUTEKTYpHOU crielfuduKald | olap, ¥ XpaHW/IUIL] JAHHBIX. 2. TUIbI U

TPOMBIIILJIEHHOT'O HHTepHeTa CTPYKTYPHbI JaHHBIX: 3HaHHE

Belwei (IToT) Pa3/IMUHbIX TUIIOB JJaHHBIX

(pensiLiMOHHbBIe, JOKYMEHTHbIE,
rpadoBbIe U TIP.) ¥ UX XapaKTePUCTHK,
a Takxe (h)opMaToOB XpaHEHUs! JaHHBIX
(json, xml, parquet u T.z.). 3. etl u elt
TIpOLIeCChl: IOHUMaHUe TPoLIeCCOB
W3BJieueHuUs, TpaHCHopMaLu 1
3arpy3ku JaHHbIX (etl) u ux
TpaHCcopMaIMK Ha dTarie 3arpy3Ku
(elt). 4. s13bIKM ¥ UHCTPYMEHTHI [1/1st
00paboTKH AAHHBIX: 3HaHUE S3bIKOB
TPOrpaMMUPOBAHUS U TeXHOIOT UM
JJ1s1 00paboTKU JAaHHBIX, TAKUX KaK
sql, python, r, apache spark u fpyrux.
YMetb 1. IpOEKTHPOBAaTh
apXUTEKTYPHI /ISl XpaHeHUsI JaHHbIX:
yMeTb pa3pabaTbiBaTh MOZIe/IN JAHHbIX
Y apXUTEKTYPHI JJIs1 pa3/TMUHbIX
ClieHapHeB, YUUThIBast TpeOOBaHUS K
TIPOU3BO/IUTENILHOCTH U
MacCIITabMpOBaHUIO. 2. Peali30BLIBATh
etl-mporjeccel: yMeTh pa3pabaTbiBaTh U
BeCTH TPOIIeCChl U3B/IeUeHus,
TpaHC(OpMaLUU U 3arPy3KH JJaHHbIX,
obecrieurBasi UX BLICOKOE KauecTBO .
3. paboTaTh C pesAlMOHHBIMU U
HepeJISI[UOHHBIMU CYO/I: yMeTh
3¢ eKTUBHO yNpaB/sITh, U3BEKATh U




aHA/TM3UPOBaTh JJaHHbIE KaK U3
PeJISIIUOHHBIX, TaK U U3
HepeJLMOHHBIX CUCTeM. 4.
obpabaTbIBaTh U aHATM3UPOBATh
JIAHHbIE: YMeThb UCII0J/Ib30BaTh
WHCTPYMEHTHI U S13bIKH
TPOrpaMMUPOBAHUS JI/Is aHA/IA3a U
BU3ya/lM3al[iM JaHHBIX, BbISB/IEHHUS
WHCAUTOB U (hOPMHUPOBAHUSI OTUETOB.
5. OL|eHUBATh KaueCTBO JJaHHBIX U
TIPOBO/IUTH YUCTKY: YMETh
TeCTUPOBAaTh U OUMILIATh JlaHHbIe,
BBISIBJISISL OLITUOKY Y aHOMAJTHH, a
TaK)ke MPOBO/IUTH MPOLeAYPHI 10
TIOBBIIIIEHUIO X KaueCTRBa.

Bnapers 1. UHCTpyMeHTaMu J1/ist
00paboTKU OOMBIIMX IaHHBIX: B/IA/IETh
COBpeMeHHBbIMU MHCTPYMEeHTaMH IJIs
paboThI C OOJBITMMY JAHHBIMH,
TakuMU Kak apache hadoop, spark,
kafka u gpyrumu. 2.TeXHOIOTUSIMU
XpaHeHUs JJAHHBIX B 00J1ake: B/IafieTh
3HaHUSMHU 0 paboTe ¢ 06/1aUHBIMU
nnaTdopmamu (aws, google cloud,
azure) ¥ UX CEPBUCAMH /IJIS1 XPAHEHUST
1 00pabOTKM JaHHBIX. 3.
WHCTPYMEHTAaMU JIJIsl BU3ya/T3ariun
JAHHBIX: B/aJieTb UHCTPYMEeHTaMH JIJist
BU3ya/IM3al[uH JJaHHBIX, TAKUMU KaK
tableau, power bi, 1 cpeacTBamu
TIPOrPaMMUPOBAHUS, TAKUMH KaK
matplotlib u seaborn. 4. meTogamu
MAIlIMHHOTO 00YUYeHUsT: BIIaJIETh
OCHOBaMHU MaIlIMHHOTO 00yuYeHust U
yMeTb TIPUMEHSITb TEXHOJIOTHH 1151
M3B/eueHUst MH(GOPMAaLUY U3 IaHHbIX.
5. MeTozio/iorusiMi devops: BlaJieTh
ocHOBaMHU devops B KOHTEKCTe
yTIpaB/IeHUs IaHHBIMU, BK/TFOUast
aBTOMAaTU3aLUIO TIPOLIECCOB
pa3pabOTKU ¥ BHEZIDEHHUSI PELeHHI 10
paboTe C JaHHBIMHU.

2 MecTo pauciMIuIiMHbI B cTpyKType OOII

N3syuenue aucuurvHel «VH>KeHepusi JaHHBIX» 0asupyeTcst Ha pe3yJsbTaTaX OCBOEHHS
C/1eyIOIIMX AUCLUIUIMH/TIPaKTUK: «[IprK/iajHOe pUMeHeHre MallIMHHOTO 3peHUsI»

JTMCLIMTUIHA SIB/II€TCS TIPe/IIeCTBYOLIEH [/t AUCLIATUIMH/TIPAKTHK:
3 O0BeM AUCIUILIMHbBI

O0beM AMCHMIITHHBI cocTaBisieT — 3 3ET



Bup yueoHo# paboThI

Tpya0eMKOCTh B aKaJleMHYeCKHX yacax
(OfuH akajeMUueCcKuil yac COOTBETCTBYeT 45
MHHYTaM aCTPOHOMHYECKOT0 Yaca)

Bcero Cemectp Ne 3
OO0111ast TPYZI0EMKOCTD IUCITUTTAHBI 108 108
Ay[IUTOpHBIE 3aHATHUSA, B TOM UKC/Ie: 28 28
JIEKITUU 14 14
nabopaTopHble pabOThI 0 0
MPaKTUYeCKHe/CeMUHAPCKUE 3aHSITHs 14 14
CamocrosTenbHast paborta (B T.u. 44 44
KYpPCOBOe MPOeKTUPOBaHKeE)
Tpy0eMKOCTb IPOMEXKYTOUHOM 36 36
arrecTalyuu
Buz npome)xyTO4YHOM aTTecTalyuu
(MTOrOBOTO KOHTPOJISI TIO IUCLIUTI/IMHE) JK3AMEH JK3AMeH
4 CTpyKTypa U co/iep>KaHue JUCLUII/INHBI
4.1 CBojHbIe JaHHBIE M0 COAEPIKAHUIO AUCLHMILIMHbI
Cemectp Ne 3
Bu/bl KOHTAaKTHOH PaboThI
N | Moo | e |y | mscen | ¢ | o
n/n b nﬁl UILUTUHbI Ne Ko Ne Ko Ne Ko, No Ko, KOHimOJISI
Auct 3 UYac. 3 Yac. 3 Uac. 3 Yac. P
1 2 3 4 5 6 7 8 9 10 11
Bgenenue B
1 HWH)XEHEePHI0 1 2 Tect
JaHHBIX
o | AAPXHTEKTypbI 2 2 1 7 Tect
XPpaHeHHWs JdHHBIX
3 |EILWELT 3 2 2 7 Tect
TIPOLIeCChI
4 MogenupoBanue 4 2 Tecr
JaHHBIX
Pa6orta c
5 60/bIITMMU 5 2 Tect
[AdHHBIMA
6 KauecTBO maHHBIX 6 2 Tecr
1 ux 06paboTka
NHcTpyMeHTsI
7 | BU3yamMsAHA 7 2 1 44 Tect
AaHHBIX U
dHa/JIMTUKA
IIpomesxyTouHas 36 SK3aMeH
arTecTauus
Bcero 14 14 80

4.2 KpaTkoe co/iep>xaHue pa3/ie/ioB ¥ TeM 3aHATHH

Cemectp Ne 3

Ne Tema

Kpatkoe copepxaHue

1 BBezieHrie B MHXEHEPUTO

O0630p NMOHATHSI MTH)KEHePUH JJaHHBIX, ee OCHOBHBIX

5




JlaHHBIX

Lesieu u 3ajau. PaccmoTpeHue KiroueBbIX
KOMITOHEHTOB, TakKuX Kak cbop, o6paboTka u
XpaHeHHe AaHHbIX. OOCyXX/IeHre PO UH)KEHEPOB
JAHHBIX B COBPEMEHHBIX OPTaHU3aIUsAX U UX
B3aUMO/IEHCTBUS C IPYTUMH YUaCTHUKAMHU
pa3paboTKwu.

ApPXUTEKTYpbI XpaHeHUS
JAHHBIX

N3yyeHue pa3vMuHbIX apXUTEKTYP CUCTEM XpaHeHUs
JlaHHBIX, BK/IFOYasi peJIILIMOHHbIE U HepeJIsiLIMOHHbIe
0a3bl JaHHBIX, XPAaHW/IHIIA JaHHBIX U peleHus Big
Data. PaccmoTpeHue MPUHLIMIIOB ITPOEKTUPOBAHUSA U
BbIOOpa TEXHOJIOTHH B 3aBUCUMOCTH OT OH3HeC-
TpeOOBaHHIA.

ETL v ELT niponjeccsl

[Toapo6HOe HM3yueHre MeTOJOB U3B/IeUeHHUS,
TpaHcdopmarmu 1 3arpy3ku (ETL) gaHHbIX, a TaKxke
UX anbTepHaTyBbl, Takue Kak ELT. [IpakTuueckue
npumepsl peanu3anuu ETL-mipoijeccoB, BKIrOYas
VHCTPYMEHTBI M TEXHOJIOTUU JI/Is1 UX aBTOMAaTHU3aLUHU.

MopenvupoBaHue JaHHBIX

OCHOBBI KOHLIENTYabHOT' 0, IOTUYECKOTO U
(b13UUeCKOT0 MO/IeTMPOBAHUS JaHHBIX.
PaccMoTpeHnue pa3MuHbIX MeTO/[0/1I0T U
MOZIe/IMPOBaHusl, TakuX Kak ER-auarpamMmel u
HopMasu3alus. O6Cy>keHre IPUHITUITOB
JIOKYMEHTHMPOBaHUsI MOJie/iel JaHHbIX.

Pabora c 6oJibIIMMuU
JAaHHBIMU

BBezieHue B KOHLENLMIO OOMBIINX JAHHBIX, 00beMbI
JAHHBIX U TeXHOJIOTWH, KOTOPbIE TI03BOJISIIOT paboTaTh
¢ HuMU. V3ydeHue ppeiiMBOPKOB, TakuX Kak Apache
Hadoop u Apache Spark, ux apxurekryp u
nIpUMeHeHust B 00paboTKe OOJBIINX JaHHBIX.

KauecTBO /JaHHBIX U UX
obpaboTka

OcCHOBBI yIipaB/eHHsI KQUeCTBOM JlaHHBIX. V3yueHue
METOZI0B NIPOBEPKH, OUMCTKH M TpaHCHOopMaLvu
JTAHHBIX /17151 oOecrieyeHus: UX KauecTBa.
PaccMmoTpeHne HHCTPYMEHTOB U MOAXO/|0B J/1s1
MOHUTODHHIA U YIyYllIeHUs] KaYeCcTBa JJaHHbIX.

WHcTpyMeHTbI
BU3ya/IM3aLjuu JaHHbIX U
aHa/IMTUKa

VHCTpYMeHTBI BU3yaIM3alivy JaHHBIX W aHA/TUTHKA-
V3yuyeHre MeTO/IOB BHU3ya/IU3aliuu JaHHBIX U
aHA/IUTHUKU [ U3B/IeUeHHs OH3HeC-UHCAMTOB.
PaccMoTpenue Momny/isipHbIX UHCTPYMEHTOB J1J1s1
BU3yanu3aluu, Takux Kak Tableau u Power BI, a
TaKyKe MPOTPaMMHBIX OUOMMOTEK, TaKMX KaK
Matplotlib u Seaborn a5t Python.

4.3 IlepeueHb 1a0O0pPaTOPHBIX padoT

4.4 TlepeueHb MPAaKTHUECKHX 3aHATHI

JIabopaTopHbIX paboT He TIPeyCMOTPEHO

Cemectp Ne 3

Ne

Tembl NpakTHUeCKHX (CEeMHUHAPCKHX) 3aHATHI

Ko1-Bo akageMnuyeckux
4acoB

1

KoHdurypaiusi cucteMsl /711 XpaHeHUs! IaHHbIX 7
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| 2 | MHCTpyMeHThI U3BesieueHus: JaHHbIX 7

4.5 CamocTosTeTbHasA padora

Cemectp Ne 3

Koi-Bo akapgeMuueckux
YacoB

44

Ne Bupg CPC

[ToAroTOBKA K IPAaKTUUYECKUM 3aHSATHSIM
(y1abopaTopHBEIM paboTam)

B xope npoBegeHus 3aHATHI MO JUCLMIIMHE UCTIO/b3YIOTCS CeAyIOlIe UHTepaKTUBHbIE
MeTo/1bl 00yueHUst: OHJlaiiH KBHU3 10 TeMe KaXK7oi JIeKIuH, BeOHHap

5 IlepeyeHb yueOHO-MeTOANYECKOr0 00ecreueHusl JUCIUTIHHBI

5.1 MeToauuecKue yKa3aHusl /ijisl 00y4arOUXCs 110 0CBOEHHIO JUCIUTIMHBI
5.1.1 MeToauuecKue yKa3aHus /IS 00y4aomMXcs 10 NPAaKTHYeCKUM 3aHATHAM
Haxopstcst Ha aseKTpoHHOM o6pa3oBaTenbHOM pecypce el.istu.edu

5.1.2 MeToauuecKue yKa3aHHus /sl 00y4aromMXcs 110 CaMOCTOSITe/IbHOM pabore:
HaxopsaTcst Ha 3/1eKTpPOHHOM 00pa3oBaTelbHOM pecypce el.istu.edu

6 @DoHj OLEHOUHBIX CPEACTB A/ KOHTPOJIA TeKyllell ycCrneBaeMOCTHM U TPOBe/eHHUsl
NMPOMe)XyTOUHOM aTTeCcTaliu M0 AUCIUIIUHE

6.1 OneHouyHble cpeACTBa /I NIPOBEJAEeHUA TeKyIlero KOHTPOJIs
6.1.1 cemectp 3 | Tect
Omnucanue npoueaypsl.

OK3aMeH MPOXOJUT B YCTHOM BHJe 10 O1ieTaM COCTaB/IeHHBIM 10 KOHTPOJIbHBIM TOTPOCKM, Ha
roArotoBky gaercs 10-15 MuHyT

Kpurepumu onjeHuBanus.
OtnuHo, Xopollo, Y 0B1eTBOpUTe/IbHO, Hey10B/1eTBOpUTe/IbHO
6.2 OneHouyHbIe Cpe/iCTBA /I/I IPOBe/|eHHs IPOMEe)XyTOUHOU aTTecTaluu

6.2.1 Kpurepun u cpeiacTBa (MeToJbl) OLeHUBAHUS WHAMKATOPOB [IOCTHKEHHSA
KOMIIETeHI[UM B PAMKaX MPOMEXYTOUHON aTTeCcTal[uu

CpeactBa
(MeToABI)
VHuKaTop AOCTHKeHHs
KpuTtepuu onleHMBaHUs OLIeHUBAaHUS
KOMIIeTeHI{HH .
MPOMEKyTOUHOH
arTecTanuu
[K-1.2 CrniocobeH paspabareiBaTh apXUTEKTYphI | BoeimonHeHye
WH(QOPMAIIMOHHBIX CHUCTEM, CTPYKTYPBI | UHOWUBUYaJTbHOTO
6a3 faHHBIX UHPOPMALIMOHHBIX CUCTEM B | 3a/jaHUs u
COOTBETCTBUH C 0COOEHHOCTSIMU | TIDAKTUYECKUX




apXUTEKTYPHOU crieriuKkauy | pabor.
TPOMBILIJIEHHOTO ~ WHTEpPHEeTa  Beleid
(IIoT)

6.2.2 TunoBbIe O1|eHOUHBbIE CPeACTBA NPOME)XXYTOYHO! aTTecTaniuu

6.2.2.1 Cemectp 3, TunoBble oLleHOYHbIE CPeACTBA /ISl NPOBe/JeHUs K3amMeHa 1o
JHUCIHILIHHE

6.2.2.1.1 Onucanue npoueaypsbl

OK3aMeH MPOXOJUT B YCTHOM BHZe 110 O1ieTaM COCTaB/IeHHBIM 10 KOHTPOJIbHBIM TOTPOCKM, Ha
1noArotroBky gaercs 10-15 MuHyT

6.2.2.1.2 Kpurepuu orjeHuBaHUsA

Y noBierBopuTe/lbH
OT1/mMmuHO Xopoiuo o HeypoBieTBopuTe/1IbHO
JJ1s1 TIOJTyYeHUst JU/1S1 TIOJTyYeHUst Hns nonyuyeHus CrygeHT nosiyyaet
OLIEHKU «OTJIMYHO» | OL[€HKH «XOPOILIO» OLIeHKH OLIEHKY «He
Heo6XoMMO HeobXx0uMOo «y/IOBJIETBOPUTEJ/IBHO | Y/[OBJIETBOPUTE/IbHO»
TTOJIHOCTBEO TIPaBUJILHO » IOCTaTOYHO €CJIU He BbITIOJTHUII
PacKpbITh BBITIOJIHUTD BCe TIPaBUJILHO pacyeT WM pacyeThl
TeOpPeTUYeCKYO pacyeTsl COIJIaCHO BBITIOJIHUTD BCe BBITIOJIHEHbI He BEpPHO.
4yacTb C BbIIaHHbIM pacueTsl COIJIaCHO C
BBITIOJTHEHHOU 3a/laHleM U BepHO | BblJaHHBIM 3a/JaHUEM.

paboThI, IPaBUIBHO
BBITIOJTHUTB BCE
pacueTsl COracHo
C BBIJJAHHBIM
3alaHueM U BEPHO
OTBETUTH Ha BCE
YTOUHSIIOLIEe
BOIIPOCHI

OTBETUTH Ha
YTOUHSAROIHE
BOIIPOCHI
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1. CBoOOAHO pacmpocTpaHsieMoe MporpamMmHoe obecrieuenue . Microsoft Windows (IToamucka
DreamSpark Premium Electronic Software Delivery (3 years). Cy06mmiieH3UOHHBIN
noroBop Nel14527/MOC2957 ot 18.08.16r.)

12 Marepua/ibHO-TeXHHUYECKoe ofecrieyeHue AUCIUILTHHBI

1. KommnbtoTep "Intel Core i3/DDR 4Gb/HDD 1Tb/GF 1Gb/LCD23' /UBIT"
2. Kommnetotep "Intel Core i3/DDR 4Gb/HDD 1Tb/GF 1Gb/LCD23' /UBIT"
3. Kommneiorep "Intel Core i3/DDR 4Gb/HDD 1Tb/GF 1Gb/LCD23' /UBIT"

4. Komnsrotep "Intel Core i3/DDR 4Gb/HDD 1Tb/GF 1Gb/LCD23' /UBIT"
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