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JlomoJiHuTEeIbHAsI MPo(ecCuOHATBLHAS MPOrpaMma

MOBbINICHUS KBAJTU(PUKAUA
«Ob6paboTka gaHHBIX Ipu nomolu TexHojoruit BIG DATA»

ropox Mocksa



[IporpamMma pa3paboTaHa B COOTBETCTBHHM C IMpHKa3oM MHHHCTEpCTBa 00pa3oBaHUs U
Hayku Poccuiickoit @enepanun ot 1 wmrons 2013 r. N 499 "O6 yrtBepxknenun Ilopsinka
OpraHM3allil ¥ OCYIIECTBICHHUS OO0pa30BAaTEIbHOW MEATENBHOCTH IO JOMOJHUTEIbHBIM
npodeccrOHaIBHBIM MporpamMmmam".

[ToBpimenne KBamupuKaUKd CIOylIaTeNled, OCYIIECTBIEMOE B COOTBETCTBUU C
POTrpaMMOii, MPOBOAUTCS C HUCIOJB30BAaHUEM MOAYJIBHOTO MPUHIMIIA MOCTPOSHHS Yy4eOHOTro
IUIaHa C TPUMEHEHUEM pa3IM4YHBIX 00pa30BaTENbHBIX TEXHOJOTHH, B TOM YHUCIE
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHHA M 3JIEKTPOHHOTO OOyYeHHUs B COOTBETCTBHHU C
3aKOHOJIaTEILCTBOM 00 00pa3oBaHUMU.

JlononuutenbHas — mpodeccuoHadbHas ~ NporpaMMa  TMOBBINICHHWS — KBalM(uKauuy,
pazpabotaHa oOpa3oBaTeNbHON oOpraHu3alieil B COOTBETCTBHM C 3aKOHOAATEILCTBOM
Poccuiickoit @enepannu, BKIIIOYaeT BCE MOAYJIH, YKa3aHHbIE B yYeOHOM IUIaHE.

Copep:kaHue OLIEHOYHBIX M METOJUYECKHX MaTepHalIOB OIpeneiseTcss o0pa3oBaTenbHOM
OpraHu3aleil CaMOCTOATENBHO C Y4YeTOM IIOJOXKEHHUH 3aKOHOAATENbCTBA 00 0OpazoBaHHMU
Poccuiickoit deneparum.

CrpykTypa  JONMOJHHUTEIBHOH  MpO(GECCHOHANBHOW  MPOrpaMMbl  COOTBETCTBYET
TpeOoBanusiM llopsiaka opraHuM3anyMyd U OCYIIECTBICHHS] 0Opa30BaTENbHON NEATEIbHOCTH IO
JIOTIOJTHUTEIBHBIM MPO(EeCCHOHATBHBIM MPOTrPaMMaM, YTBEPKACHHOTO MpHKa3oM MUHOOpHAYKH
Poccum ot 1 mronsa 2013 r. N 499.

O0beM JONOJHUTENBHOM TNpOo(ecCHOHANBHOM MporpaMMbl BHE 3aBHCHUMOCTH  OT
MPUMEHSEMBbIX 00pa30BaTEIbHBIX TEXHOJOTHH, OJDKEH OBITh He MeHee 16 akageMHuecKHx
yacoB. CpOKH €e OCBOCHHUS OTIPENeNIAIOTCS 00pa30BaTeIbHOW OpraHU3aIlel CaMOCTOSATENBHO.

®opMbl  00yueHHUs ciymaTtenei (o4yHas, OYHO-3a04YHas, 3a04YHasl) OINPEIEISIOTCS
00pa30BaTeNbHON OpraHU3aIe CaMOCTOATENBHO.

K ocBoeHMIO TOMOTHUTENBHBIX MPOGECCHOHATIBHBIX MPOTPaMM JIOITYCKAIOTCSL:

- U1, UMEIoIue cpeaHee npodeccuoHalbHOE U (MIIH) BhICIIEe 00pPa30BaHHUE;

- TUTIa, TTOJTyYaoIne CpeHee MpodecCuoHaIbHOE U (MJTH) BEICIIee 00pa3oBaHUE.

Jns ompeneneHus CTPYKTYpbl TOMOJHUTEIBHOW MPO(ECCHOHATBHOM MpPOrpaMMbl U
TPYJOEMKOCTH €€ OCBOCHMSI MOYKET IMPHUMEHSTHbCS CHUCTEMa 3a4eTHbIX enuHull. KosnuecTBo
3aUETHBIX EIWHUIl TO JOMOJHUTEIbHOW MpodecCHOHANbHOM MporpaMMe YCTaHABIUBAETCS
OpraHu3aIUEn.

OOpa3oBarenbHas JEATENBHOCTh CHyIIATENed MpeaycMaTpUBAET CIEAYIONIUE BHJIBI
yUeOHBIX 3aHATHH M Yy4YeOHBIX paloT: JEKIHH, NPAaKTUYECKHEe W CEMHHAPCKHE 3aHATHS,
nabopatopHble pabOThI, KPYTJble CTOJBbI, MAaCTepP-KIacchl, MACTEPCKHE, JI€JIOBBIE UTPHI, POJIEBBIC
UTPHl, TPEHUHTH, CEMHHApbl 1O OOMEHY OIBITOM, BBHIC3IHBIC 3aHATHS, KOHCYJbTAIHUH,
BBIMIOJTHEHUE AaTTECTAIIMOHHOW, IUINIOMHOW, MPOEKTHOW paboThl W Apyrue BHUIBI YYEOHBIX
3aHATUH U y4eOHBIX paboT, OTPE/IeTICHHBIC YUCOHBIM TUTAHOM.

AnHotanus. Texnonorun oOpabotku maanHbiX BIG DATA mo3BOJSIOT MOACTYNUTHCS K
TaKUM 3aJiadaM, JUIs PEelICHHs] KOTOPBIX OyJeT HeAOCTAaTOYHO JakKe CaMOT0 MOIIHOTO cepBepa.
Ha xypce Cnymatenu HayyaTcsl OonpeaeisiTh 00JacTh MPUMEHEHHsI ceMelCTBa TEXHOJIOTUN AJis
paboThl ¢ «OOJIBIITUMH JAHHBIMUY», OCBOST OCHOBHBIC TPUEMBI M WHCTPYMEHTBHI, Pa3MECTIT
pellIeHus Ha TOMYJIAPHBIX 00JIaYHbIX MIaThopMax.

Leas mnporpamMMmspl: TmporpaMma TIOBBIICHHS KBAIM(UKAIMK  HAlpaBlieHA Ha
COBEPILIEHCTBOBAaHME U (WIM) TMOJyueHHE HOBOM KOMIIETEHIIMM, HEOOXOIUMON  JUIs
poQeCCHOHATIBFHOMN IS TeIbHOCTH, U (W) MOBBIIICHNE MTPOPECCHOHATFHOTO YPOBHS B paMKax
UMeEIoILeHCs KBAIN(UKALIUH.



No | KomneteHnnus Hanpagsienue noaroTroBku

OEJIEPAJIBHOI'O
I'oCYJAPCTBEHHOI'O
OBPA3OBATEJIBHOI'O
CTAHIAPTA

BBICHIEI'O OBPA30OBAHN A
[10 HAITPABJIEHNIO
[MOAI'OTOBKMH 09.03.02
NHO®OPMALIMOHHBIE
CHUCTEMBI 1
TEXHOJIOI'MU (YPOBEHb
BAKAJIABPUATA)

Kox xommerennmun

1 CrocoOHOCTE IPOBOANTH BHIOOP MCXOTHBIX JAHHBIX IS T1IK-4
MPOEKTUPOBAHUS

2 Cr1ocoOHOCTD UCITOIL30BATh MATEMATUYECKHE METOBI TIK-25
00paboTKH, aHAIIN3a U CHHTE3a PE3yIbTaTOB
MpodeCCHOHANBHBIX UCCIICTOBAHUIN

CoBepIIeHCTBYEMbIE KOMIIETEHIIMU B COOTBETCTBHH C TPYAOBBIMU (PUKLIUSAMH MTPOPECCHOHATEHOTO
crarnapra « CUCTEeMHBIH aJJMHHACTPATOP UHPOPMAIIMOHHO-KOMMYHUKaTMOoHHBIX cucteM” ([Ipuka3
MuHncTepCcTBa TpyAa U cOIUabHOMN 3amuTel PD oT 5 okTs10ps 2015 1. N 6841 "O0 yTBEep X ICHUH
npodeccuoHabHOro cragaapra "CUCTeMHBIH aIMUHUACTPATOp HHPOPMAITHOHHO-KOMMYHHKAIIMOHHBIX
cuctem").

No | KomneteHuus Hanpasnenue noaroToBKu

OTd [TPO®ECCUOHAJIBHBIN CTAHJIAPT
«CurcTeMHBIN aIMUHUCTPATOP
MH()OPMAITIOHHO-KOMMYHHUKAIIMOHHBIX

CHCTEM»
TpynoBele GyHKIMU (KOXT)

1 B5 B/01.5 YcraHoBka NpUKIaJHOTO
AIMUHUCTPUPOBAHHNE MPUKIIATHOTO IPOrPaMMHOT0 00eCICUeHHS
IPOrpaMMHOI0 00eCTICUeHUs B/02.5 OteHka KpUTHYHOCTH
WHPOKOMMYHHKALIMOHHON CHCTEMBI BO3HHKHOBEHHSI MHIIUACHTOB NpU padoTte
OpTaHu3aluu NPUKJIaIHOTO IPOrPaMMHOr0 00ecTIeYeHusI.

B/03.5 Onruvuzarus GyHKITHOHUPOBAHUS
MPHUKJIATHOTO IPOTPAMMHOI'0 00CCIICUSHHUSI
B/04.5 WnTerpamnus npukiagHOTOo
MIPOTPAMMHOTO OOECIICUCHHS B €TUHYIO
CTPYKTYpYy UHGDOKOMMYHHUKAIIMOHHON
CHCTEMBI.

B/05.5 Peanu3zamnus pernmaMmeHToOB
obecrieueHns HHHOPMATMOHHOM
0e30MacHOCTH MPUKIIAJHOTO MPOTPAMMHOTO
obecmeyeHus.

B/06.5 Pa3paboTka HOpMaTHBHO-
TEXHUYECKOW JTOKYMEHTAIIMH Ha MPOLE Ty Phl
YIpaBICHHUSI TPUKIIATHBIM TPOTPAMMHBIM
obecrieueHueM.

B/07.5 Pa3paboTka TpeGOBaHMIA K
anmnapaTHOMy 00ECIICUCHHUIO U




MO ACPKUBAIOLIEH HHPPACTPYKType IS

s pexTuBHOTO HYHKIIMOHUPOBAHUS

MPUKJIATHOTO IPOrPaMMHOT0 00ecTiedeHusI.

Ilnanupyemblii pe3yJIbTaT 00y4eHHs:

ITocsie okonuanus odyuenns Ciaymaresb OyeT 3HATH:

e [lapagurmer BIG DATA
e Tlonynsapusie miatdopmbl

ITocae okonuanus o0y4uenns Ciaymaresb OyaeT yMeThb:

o Ilonumats nmpuHLIMIIBI 00paOOTKU HaHHBIX B napagurme BIG DATA

e CosznmaBath nmpocTeie pernieHus Ha 6a3e Texnonoruii BIG DATA
e Hcnonp3oBatek nomysspHble 001ayHble MIATGOPMBI I pabOThI ¢ «OOIBIIUMHU

JaHHBIMI)

YyeOHBbIi JIaH:

Kareropus ciaymaTesieii: pa3paboTUNKH MPHIOKESHUN, 00padaThIBAIOIINX OOBIINE 00BEMBI

JaHHBbIX.

TpeGoBanus K MpeABaAPUTEIbLHON MOAT0OTOBKE:

OCHOBBI nporpaMMupOBaHud U 0a3 JaHHBIX WX 3KBHBAJICHTHAA IIOATOTOBKA.

Cpok o0yyenusi: 24 akaieMUYECKMX 4acoOB, B TOM 4HcClie 16 ayIUTOPHBIX, 8 CAMOCTOSITEIHHO

(CPC).

®opma 00ydeHHUsI: OUHAas, OUHO-3a04UHas, 3aouHas. [lo sxemanuto ciymatens Gpopma oOydeHus

MOYET OBITh M3MEHEHA W/WIN NOIIOIHEHA.

Pesxkum 3aHAITHII: THEBHOWM, BEYEPHUN WM TPYNIbI BBIXOJHOTO JHS, OHJIAH WHIWBUIYaJTbHOE

oOydeHue.
No O6ma | Beer | B tom uncie | CPC | ®opm
1
n/m o 0 Tex | TIpaxt 4 allA
HaumenoBanue Mmonynei TpyRo | ayn. OUHA | 3aHAT
eMKOC | 4 .
0 POrpaMme ui
Th
(akag.
4acoB)
. Mopyns 1. [TocTaHoBKa 3a1a4un 4 4 4 0 0
) Monyns 2. [Tapagurma BIG DATA 10 6 2 4 4
3 Monyns 3. [HomynspHslie maatgopMsl 10 6 2 4 4 | JlaGop.
pabora
24 16 8 8 8

' TIA — IpoMeKyTOYHAs ATTECTAIUS.




Hrorosas arrecramus Jlaboparopnas pabota

Jlns  BceX BHUAOB AYIUTOPHBIX 3aHATUN AKaJAEMMYECKUM 4Yac YCTaHAaBIIMBACTCS
MPOAOJIKUTEIIBHOCTBIO 45 MUHYT.
KonndecTBo ayTMTOPHBIX 3aHATUN MPU OUHO-3204HON (opme oOyueHHst coctaBiser 20-
25% oT 001Iero KOJINYECTBA YacOB.
®opwma IIpomexxyTounoii atrecranuu — cM. B JIHA «Ilonoxenne o nmpoBeaeHNH MPOMEKYTOUHOM
aTTeCTalluu cnymaTeneﬁ 1 OCYHICCTBJICHUU TCKYLICT'O KOHTPOJIA UX YyCTICBACMOCTU» m.3.3.

1. Kanennapublii yueOHblil rpadpuk

Kanennapusiii yueOHbIit rpaduk GopMUPYETCs PU OCYIIECTBICHUN OOYYCHHUSI B TCUCHHE
BCero KajeHmapHoro roaa. Ilo mepe HaGopa rpymi ciymaTteneid mo MporpaMMe COCTaBIISETCS
KaJCHIApHBIA TpadUK, YIUTHIBAIOIINN OOBEMBI JICKIUH, TPAKTUKH, CAMOITOJITOTOBKH, BBIC3/IBI
Ha OOBEKTHI.

1 2 3 4 5 6 7 | Hroro
Hemens oOydenus JacoB
/ieHb Henenm IH BT cp qT T c6 BC
1 Hemena 4 - 4 - 0 - - 8
CPC 2 - 2 - 0 - - 4
2 Henens 4 - 4 1A - 0 - - 8
CPC 2 - 2 - 0 - - 4
Hroro: 8/4 - 8/4 - 0 16/8

IIpumeuanue: A — Utorosas arrecranus

2. PaGoune nporpamMMsbl yu4eOHBIX NPeIMETOB

Monayas 1. [locTanoBka 3agauu

e IIpoGnembr 00pabOTKK OOJNBIINX TAHHBIX
o Kiaccuueckue moaxo bl

Mogayas 2. [Tapagurma BIG DATA

o KitoueBble pUHLIKIIBI

o Ilpumep Nel (ouens npocToit)
e Heo0xoanMble KOMIIOHEHTBI
o Ilpumep Ne2

e OO6nacTb MpUMEHEHHUS

Mopnyas 3. llonyasipabie niaaTgopmbl

e Amazon (AWS)
e Google

e Microsoft

e Hortonworks

4. OpFal—[I/I33HHOHHO-HCI[3FOFH‘1€CKI/I6 yYciaoBud

CoOmoneHne TpeOOBaHWUK K KAJPOBBIM YCIOBHSIM peaIM3allid  JOMOJTHUTEIBHON
npodecCUOHATBLHON MPOTPAMMBI:

a) TIPEnoJaBaTEIbCKUN COCTaB 00pa30BaTEIbHOW OpraHu3aIii, OO0CCICYHBAOIINN
o0Opa3oBaTeNbHBIA Tpolecc, 00JaaeT BHICIIMM OOpa30BaHMEM M CTaXEM IMpENoJaBaHUs IO




HM3y4daeMoil TeMaThke He MeHee | rojga m (WJIM) MpaKTHYECKOW paboThl B 00MaCTSIX 3HAHHM,
IIPEyCMOTPEHHBIX MOAYJISIMU IIPOTPAMMBI, HE MeHee 3 (Tpex) JIeT;

0) oOpa3oBarenbHON  OpraHu3alMell HapsAay C  TPAAUIMOHHBIMH  JICKITMOHHO-
CeMHMHAapCKHUMM  3aHATHSAMH  TPUMEHSIOTCS ~ COBpeMEHHble  3((EKTUBHBIE  METOAUKU
IpenoAaBaHusl ¢ MPUMEHEHHEM WHTEPAaKTUBHBIX (OpM OOyueHus, ayAHOBU3YaJbHBIX CPENCTB,
UH(POPMALMOHHO-TEIIEKOMMYHHUKAITMOHHBIX PECYPCOB M HATJISAHBIX Y4EOHBIX TOCOOHIA.

CoOmonenne TpeOOBaHWI K MaTEepHATBHO-TEXHUYECKOMY U YYEOHO-METOAMYECKOMY
00€CTeYeHHIO JOTTOTHUTEIBHOM NMPo(hecCHOHAIBHONM PO paMMBbI:

a) oOpazoBaTeNbHAs OpPTaHMU3AIlMs pacrojiaracT HeOOXOAUMON MaTepruaIbHO-TEXHUUECKON
0a30M, BKJIIOYasi COBpEMEHHbBIE ayUTOPUH, OMOIHOTEKY, Ay JHOBU3yalIbHbIE CPEACTBA O0YUYCHHUS,
MYJIbTUMEAUMHYIO anmnaparypy, OprTeXHUKY, KOMHpPOBAIbHbBIE ammapaTsl. MarepuaibHas 0a3a
COOTBETCTBYET CAHUTAPHBIM U TEXHHUUYECKUM HOpMaM M MpaBWIaM M 00ECIIeYHBAET NMPOBEICHHE
BCEX BUJOB MPAKTUYECKON M AUCHUUIUIMHAPHOM MOJTrOTOBKHU CiIylIaTesied, MpeayCMOTPEHHBIX
y4eOHBIM IIJIAHOM peau3yeMOoil JOMOTHUTEIbHON MPo(ecCHOHANBHOM MTPOrpaMMBl.

0) B ciydae TMpUMEHEHHUS SJEKTPOHHOTO OOYyYEHUSs, MUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJOTHH Kbl OOyYalolIuiicss B TeUEHHUE BCEero mepuoaa oOydeHus oOecreurnBaeTcs
UHAMBUIYalIbHBIM  HEOTPAHUYEHHBIM  JOCTYIOM K  3JEKTPOHHOM  HH(OPMAIMOHHO-
o0pa3oBaTeNbHONW Ccpelle, COAEpKalleld Bce AJIEKTPOHHBIE 00pa30BaTENIbHBIE PECYPCHI,
MEPEYUCIICHHbIE B MOAYJISIX JOTIOJHUTEIBHON MPO(EeCCHOHATLHON MPOrpaMMBI.

S. ®opMbI aTTECTALIUNA ¥ OLICHOYHbIE MAaTEPHAJIbI

OOpa3zoBarenbHas OpraHu3alldsl HECET OTBETCTBEHHOCTh 3@ KAaueCTBO MOJTOTOBKH
CAymaTeJae W peanu3alyio JOMOJHUTEIbHON NpodhecCHOHATBLHON MPOrpaMMbl B TIOJHOM
00BEeMe B COOTBETCTBUH € YYEOHBIM TUIAHOM.

OrneHKa KauecTBa OCBOCHHUSI JIOTIOJTHUTEIBHON MPO(PECCHOHAIBPHONW MPOTPaMMBI CIyIIaTeei
BKJIFOYAET TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH U UTOTOBYIO aTTECTALIUIO.

[IpomexyTouHas arrecTanuss IO JAHHOMY Kypcy HpOBOAUTCA B (OpME BBIIOJHEHUS
MPAaKTHYECKUX paboT, K UTOTOBOM aTTeCTallMU IOMYCKAIOTCSA CIYIIATENIH, BBITOJHUBIINE BCE
NPaKTUIECKHE PaOOTHI.

PesynbTarel utoroBoii arrectanuu caymareneit JIII1 B coorBeTcTBUM ¢ opMOil UTOrOBOM
aTTeCTAallN{, yCTAHOBJICHHON Yy4YeOHBIM IUIAHOM, BBICTABISIFOTCA IO JBYX OaJbHOW IIKaie
(«3a4TEHO\HE3aUTCHO ).

CnywaTensM, yCHEIIHO OCBOMBIIKM JIONOJHUTENbHYIO NMPO(ECCHOHAIBHYIO MpOrpammy M
MPOIIEITNM UTOTOBYIO aTTECTALIMIO, BBIIAETCS YIOCTOBEPEHHE O MOBHIIICHUN KBaTU(UKAIIUH.

CnywaTtensM, He MPOLIEAINIMM HWTOrOBOM aTTeCcTaly WM MOJIYYUBIIMM Ha HTOrOBOM
aTTeCTallud HEYJOBJIETBOPUTEIbHBIE pE3yJibTaThl, a TaKXKE JIMIAM, OCBOMBUIMM 4YacTh
JOTIOJIHUTEIBHON MTPOdecCHOHANBHON nporpaMmbl U (MJIM) OTYMCIEHHBIM U3 00pa30BaTeIbHON
OpraHM3alliy, BBIIACTCA CIOpaBKka 00 OOy4YeHHH WM O Mepuoje OOydeHus mo oOpasiy,
CaMOCTOSITCIIFHO yCTaHABIIMBAEMOMY 0O0pa30BaTeIbHON OopraHu3anuedl. Pe3ynbpTaThl UTOroBOM
aTTECTAllMU 3aHOCATCS B COOTBETCTBYIOIINUE TOKYMEHTHI.

WtoroBast arrectanusi NpPOBOIUTCS MO (¢GopMe MPEACTABICHUS Y4YEOHBIX IPOEKTOB U
MOJTOTOBKU JJMYHOTO MOPTQOIHO.

IIpoMesKyTOYHAA aTTecTALMA:
IIpakTHyeckasi padoTa (BBIITIOJIHEHHUE 3aJaHUI):

Nen/n Temamuka npakmuyecko2o 3aHamus Dopma 114

1 Pabora ¢ nomynspasivu iargpopmamu: Amazon (AWS), JlaGopatopHas
Google, Microsoft, Hortonworks pabota




HToroBas arrecranus no Kypey:

Jlaboparopnast pabora - ¢opMa mpoBeneHUS aTTECTAlMU (TEKyIIeH, MPOMEKYTOYHOM,
UTOTOBOM) ¢  menblo  QopMupoBaHusi NpPoPEecCCHOHAIBHBIX  YMEHHH U HAaBBIKOB,
COBEpUICHCTBOBAHUA W (WJM) TMOJy4YEHUS HOBOU KOMIIETEHIIMH, HEOOXOIUMOMN IS
npohecCHOHATBLHOM AEITeIbHOCTH, U (UJIH) TIOBBIIICHHE TMPOPECCHOHATHHOTO YPOBHS B paMKax
UMEIOIICHCS KBaTU(DUKAITUN.

Tema: O6paboTka OOJBIINX JAHHBIX B MOMYJISIPHBIX M1aT(HopMax.




