MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

NMHCTUTYT UHTEJUIEKTYAJIbHBIX KUBEPHETUYECKNX CUCTEM

KA®EJIPA KOMIIbIOTEPHBIX CUCTEM U TEXHOJIOT UM

OJOBPEHO YMC NHUKC
[Tporokon Ne YMC-575/01-1

or 30.08.2021 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

HAVYKA O JAHHBIX 1 AHAJIN3 BOJIBIIMX JAHHBIX (DATA SCIENCE AND BIG DATA

ANALYTICS)
HanpaBnenne noaroToBku [1] 09.04.01 MudopmaTika 1 BEIYUCIUTEIbHAS
(cennanbHOCTB) TEXHHKA
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AHHOTALMS

B HacTosiee BpeMs mporiecc TeHepalii HOBBIX JTAHHBIX MPUOOPEI «JIaBUHHBIN» Xapaktep. B
pesynbrare BceoOmell wWHGOpMATHU3allMd W aKTUBHOTO COBEPIICHCTBOBAHHS ~ COBPEMEHHBIX
BBIYHCIUTEIILHBIX MOIHOCTEH TEMITBI pOCTa 00beMa XPaHUMBIX JTAHHBIX MOXKHO OXapaKTepHU30BaTh
Kak KpaiiHe BbicOKHe. [loMmuMo, COOCTBEHHO, XpaHEHUsI JaHHBIE HYXOArOTCs B 00padoTke. [1pu sTom
aHaJIM3 JaHHBIX B OOIIEM cilydae He sIBJsieTcsl pa3oBbIM. B cienctBum pa3sutust MerogoB DataMining
n xoHunenuuu BigData, crapeie naHHBIE OOBIYHO COXpAHSIOTCA B TMEPBO3JAHHOM BHAE JUIA
MOCIEAYIONIEr0 aHaan3a C Y4YeTOM HOBBIX TEHICHIMM M MOIXO0J0B, KOTOpbIE OTCYTCTBOBAIM Ha
MOMEHT NIEPBOHAYAIILHOTO aHAJIN3a.

B kaudectBe mnpumepa TakuX JAHHBIX MOXHO IPUBECTU: HKCIEPUMEHTAJbHBIE JaHHBIE,
CTaTHCTUKY oOpalieHuii kK BeO-cepBUCcaM, METCOJaHHbBIC, TIOTOK WH(POPMAIIUU U3 COIMAIBHBIX CETCH,
MHUKPOOJIOroB U Ap. B KaKI0M U3 MpeACcTaBiICHHBIX CIy4aeB BO3MOKHO OCYIIECTBUTH MapaJlIeIbHYIO
00paboOTKy TaHHBIX HA PACIPEICIICHHON BEIYUCIUTEIRHON cucTeme. [Ipu 3ToM, HEOOXOIUMBI CUCTEMBI
XpaHEeHHs, CIIOCOOHBI 00padaThIBaTh MUJUTHOHBI JJOBOJBHO MPOCTHIX 1O (hOpME 3aIPOCOB.

1. IIEJIX U 3AJIAYM OCBOEHUS YUYEFHOM JUCITATIINHBI

LenssMu OCBOCHUST YU€OHOH JTUCHUTUIMHBI SBISIFOTCS (POPMHPOBAHUE Y CTYJCHTOB LIEIOCTHOTO
MpPEJICTAaBICHUSI O NPUHIMUIAX pPa3padOTKH, aHalW3a M peamu3alliy MapalljielIbHbIX alrOPUTMOB
00pabOTKH CTPYKTYp HaHHBIX; OCBOCHHME CTYICHTAMH TEXHOJIOTHH pa3padOTKH MPOrpaMMHBIX
MIPOYKTOB ISl CYNEPKOMITBIOTEPHBIX CHCTEM 00pabOTKU U XpaHEHHsI OOJBITNX 00BEMOB JTAHHBIX.

2. MECTO YYEBHOW JUCIHUAILIMHBI B CTPYKTYPE OOII BO

ChopmupoBaHHBIe TPH HM3yYECHUH MJAHHOW IUCIHMILIAHBI KOMITETEHIIUH HEOOXOIMMBI JUIS
BBITIOJTHEHHUSI HAYYHO-HUCCIIEOBATEIILCKOM pPAa0OTHl M TMOATOTOBKA MAaruCTEPCKUX TUCCEPTAIMil T10
poGiieMaTuKe OpraHU3alui BBICOKOTPOM3BOAUTEIbHBIX CUCTEM aHAIN3a TAHHBIX.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanbHbIe H(WIH) 001enpoQeccuoHanbHble KOMIETECHIHH:

Kon n naumeHoBaHME KOMIIETEHITUU Kon n naumeHnoBaHue UHIUKATOPA JOCTUXKEHUS
KOMIIETEHIINH

OIIK-1 [1] — Criocoben 3-OI1K-1 [1] — 3naTh: OCHOBBI MAaTEMATHKH, (PU3UKH,

CaMOCTOSITENIbHO PUOOPETATh, COLIMAJIbHO-?)KOHOMUYECKUX HAyK, BEIYUCIUTEIHHON

pa3BUBATH U IPUMEHSATH TEXHUKU U IPOTPaMMHUPOBAHUS

MaTeMaTU4eCKue, V-OIIK-1 [1] — YMeTh: pemaTh HeCTaHAapTHBIE

€CTECTBEHHOHAYUYHbIE, COLIUAJIbHO- npodeccCHoHANLHBIC 33/1a4H ¢ TPUMECHEHUEM

SKOHOMUYECKHE U €CTECTBEHHOHAYYHBIX, OOIIENHKEHEPHBIX U COL[UATBHO-

npodeccuOHaIbHBIC 3HAHUS /IS SKOHOMUYECKHUX 3HAHUI

pellleHNs] HEeCTaHIAPTHBIX 3a/1a4, B B-OIIK-1 [1] — BnangeTb: HaBbIKaMU pelICHUS

TOM YHCJIC B HOBOW MJIM HE3HAKOMON | HeCTaHAApPTHBIX 3a7a4 MPOo(HeCcCHOHALHOM e TEIIbHOCTH, B

cpelie ¥ B MeXKIUCIUILTTHHAPHOM TOM YHUCJI€ B MEXIUCUUTUTMHAPHOM KOHTEKCTE

KOHTEKCTE




OIIK-2 [1] — Cniocoben
pa3pabaThiBaTh OPUTHHAIBHBIC
QJITOPUTMBI U TIPOTPAMMHbBIE
CpEeJICTBA, B TOM YHCJIE C
HCIOJIb30BAaHUEM COBPEMEHHBIX
HMHTCJUICKTYaJIbHBIX TeXHOHOFI/Iﬁ, JJIA
penieHus mpodecCHoHaNbHBIX 3a7a4

OIIK-3 [1] — Crocoben
aHAJIM3UPOBATh MPOPECCHOHATIBHYIO
nH(pOpMaIKIO, BEIEIATH B HEH
TJIABHOE, CTPYKTYPUPOBATh,
0GOpMIISAT U TIPEACTABIISITH B BUJIE
aQHAIUTUYECKUX 0030pOB ¢
000CHOBaHHBIMHI BbIBOIaMU U
PEKOMEHIANUAMU

OIIK-4 [1] — Cnocoben nmpuMeHsTh Ha
MPaKTUKE HOBBIC HAYYHBIC IPUHITUTIBI
Y METOJIbl UCCIIETOBAHHIA

OIIK-5 [1] — Cnocoben
pa3pabarbIBaTh U MOJCPHU3UPOBATD
NPOrpaMMHOE U arnapaTHOe
oOecnieueHre HHPOPMALIMOHHBIX U

3-OIIK-2 [1] — 3Hatb: coBpeMeHHbIe HH(POPMALIMOHHbIE U
MHTEJJIEKTyalIbHbIE TEXHOJIOTHUH U HHCTPYMEHTAJIbHbIE
cpezcTBa pa3paboTKH aJrOPUTMOB U MPOTPAMMHOIO
o0ecrnevyeHus, arTOpUTMUUECKHE SI3bIKH IPOTPAMMHUPOBaHMS,
OTEPALIMOHHBIE CUCTEMBI U 000JI0UYKH, COBPEMEHHBIE CPE/IbI
pa3paboTKu IpOrpaMMHOTro obecreueHust

V-OIIK-2 [1] — YMeTb: BBIOUpaTh COBPEMEHHBIE
MH(OPMaLIMOHHbIE U MHTEJUIEKTYaIbHbIE TEXHOJIOTUU U
MHCTPYMEHTAJIbHBIE CPEICTBA pa3pabOTKH aIrOPUTMOB U
MIPOrpPaMMHOTO OOeCTeueHusl, COCTaBISITh aJTOPUTMBI,
IUCaTh U OTJIAXKUBATh KOJbI HA A3BIKE IPOrPAMMUPOBAHMSI,
TECTUPOBATh pabOTOCIIOCOOHOCTH MPOTPAMMBI,
HMHTETPUPOBATh IPOrPAMMHBIE MOAYIIH

B-OIIK-2 [1] — Bnazners: HaBbIKaMU IPUMEHEHUS
COBPEMEHHBIX MH()OPMAITMOHHBIX U UHTEIUIEKTYaJIbHBIX
TEXHOJIOTHH U HHCTPYMEHTAJIBHBIX CPEJCTB pa3padOTKU
QJITOPUTMOB U IPOTPAMMHOT0 0OecrieueHusl, I3bIKaMu
MIPOrpaMMHUPOBAHUS, HABBIKAMU OTJIAJKH U TECTUPOBAHUS
paboTOCIOCOOHOCTH MTPOrpaMM, MPUMEHSIEMbIX JJIsl PELICHHUs
po¢eCCUOHATBHBIX 337124

3-OIIK-3 [1] — 3HaTh: NpUHLIKIIBI, METOIBI U CPENICTBA
aHanmu3a npodeccuoHaIbHOW HHPOPMALIUU C TPUMEHEHHEM
MH(OPMAaLIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH U C
YU€TOM OCHOBHBIX TpeOoBaHUN MH(POPMALTMOHHON
0e30nacHOCTH

V-OIIK-3 [1] — YMeTh: aHanmu3upoBaTh NpophecCHOHATBHYIO
nH(pOpPMalLIMIO, BBIIEATH B HEH IN1aBHOE, CTPYKTYPUPOBATh,
0(OpMIIATH U MPEACTABIATH B BUJIE AHATUTUYECKUX 0030pOB
¢ 000CHOBAaHHBIMU BBIBOJIaMU U PEKOMEHAALMSIMU C
MpUMEHEHHEM MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH U C YYETOM OCHOBHBIX TPeOOBaHUM
nH(POPMALMOHHOHN 6€301MacHOCTH

B-OI1IK-3 [1] — Bnamets: HaBbIKaMu TOATOTOBKH 0030pOB,
aHHOTAllMH, COCTaBIeHUS pedepaToB, HAYUHBIX JOKIIAIOB,
nmyOnaukanui 1 Oubnuorpaduu Mo Hay4yHo-
HCCIIeI0BATENbCKON paboTe ¢ MpUMEHEHHEM
MH(OPMaLIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH C
yueToM TpeboBaHHUI HHPOPMALIMOHHOM 6€30M1acHOCTH

3-OIIK-4 [1] — 3HaTh: HOBbIE HAYYHBIE IPUHLIUIIBI U METO]IbI
HCCIIEI0OBaHUM B paMKax cBoel MpodeccuoHanbHOM
JeSITeIbHOCTH U B CMEXXHBIX 00JacTsIX

V-OIIK-4 [1] — YMeTb: pUMEHATh HA PAKTUKE HOBBIE
Hay4HbIE€ IPUHIUIIBI U METOJbI UCCIEIOBAaHUI

B-OIIK-4 [1] — BnageTs: HaBbIKaMu IPUMEHEHHUSI METOJIOB
COBPEMEHHBIX HAyUYHBIX MCCIIEI0BAHUN

3-OIIK-5 [1] — 3HaTh: coBpeMeHHbIe HH(OPMALIMOHHbBIE
TEXHOJIOTMHM U UHCTPYMEHTAJIbHBIC CPEACTBA pa3pabOTKU
MIPOrPaMMHOTO U anapaTHOro o0ecrneYeHus
MH(OPMAIIMOHHBIX U ABTOMATU3UPOBAHHBIX CUCTEM




ABTOMATU3HUPOBAHHBIX CUCTCM

OIIK-6 [1] — Criocoben
pa3pabaThiBaTh KOMITIOHEHTHI
MPOrpaMMHO-aIapaTHBIX
KOMILIEKCOB 00paboTku nHpopmanuu
Y aBTOMaTU3UPOBAHHOTO
NIPOEKTUPOBAHUSA

OIIK-7 [1] — Criocoben amantupoBaTh
3apyOexHbIe KOMIUIEKCHl 00paboTKH
uH(popMaluu u
ABTOMATU3UPOBAHHOTO
MIPOCKTHPOBAHMSI K HYXIaM
OTEUYECTBEHHBIX MPEATPUITHI

OIIK-8 [1] — Cniocoben
OCYHIECTBIATH AP PEKTUBHOE
yTpaBiieHUE pa3padoTKOM
MPOTPaMMHBIX CPEJCTB U MMPOEKTOB

V-OIIK-5 [1] — YMeTh: BBIOUpATh U IPUMEHSTh
COBpPEMEHHBIC HHCTPYMEHTAJIBHBIE CPENICTBA Pa3padOTKU
MIPOrPaMMHOTO U alMapaTHOTO obecreueHust
WH(POPMAIIMOHHBIX M aBTOMAaTU3UPOBAHHBIX CUCTEM B
COOTBETCTBHUH C PELIAEMbIMHU 3a7a4aMH

B-OIIK-5 [1] — Bnaners: HaBbIKaMu pa3paObOTKU U
MO/JIEpPHU3AIIUH TPOTPAMMHOTI0 M allllapaTHOTO 00ecIeYeHus
WH(POPMAIIMOHHBIX M aBTOMAaTU3UPOBAHHBIX CUCTEM C
MIPUMEHEHUEM COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPE/ICTB

3-OIIK-6 [1] — 3Hatb: coBpeMeHHbIe HH(POPMAIIMOHHbIE
TEXHOJIOTUH U MHCTPYMEHTAJIbHBIE CPENICTBA Pa3padOTKU
IPOrpaMMHO-aINapaTHBIX KOMILIEKCOB 00paboTKH
WHPOPMAIIUY ¥ aBTOMAaTU3UPOBAHHOTO MPOCKTHPOBAHHSI
V-OIIK-6 [1] — YMeTh: BEIOUpaTh U IPUMEHSTh
COBpPEMEHHBIC HHPOPMAIIMOHHBIC TEXHOJIOTHH U
MHCTPYMEHTAJIbHBIE CPEICTBA pa3pabOTKU MPOTPaMMHO-
anmnapaTHbIX KOMIUIEKCOB 00paboTKu HHGOpMauu 1
aBTOMAaTH3UPOBAHHOT'O MPOEKTUPOBAHMS B COOTBETCTBUU C
pelaeMpIMH 3a/1a9aMu

B-OIIK-6 [1] — Biagets: HaBbIKaMu pa3paboTKu
KOMITIOHEHTOB IPOTPaMMHO-AIIaPaTHBIX KOMIUIEKCOB
00paboTKK MHPOPMALIUN U aBTOMATHU3UPOBAHHOTO
MIPOEKTHPOBAHUS

3-OIIK-7 [1] — 3Hatb: coBpeMeHHbIe UH(POPMALIMOHHBIE
TEXHOJIOTUH U MHCTPYMEHTAJIbHbIE CPEJICTBA pa3padOTKU
KOMILIEKCOB 00paboTku HHpOpMaLuu 1
aBTOMATU3UPOBAHHOT'O ITPOEKTUPOBAHUS

V-OIIK-7 [1] — YMmeTh: aHanu3upOBaTh TEXHUYECKUE
XapaKTePUCTUKH 3apyOeKHBIX KOMIUIEKCOB 00pabOTKH
nHpOpPMAINY ¥ aBTOMAaTU3UPOBAHHOTO TIPOSKTUPOBAHUS,
BBIOMPATh U IPUMEHATh COBPEMEHHbIE HH(OPMAIIHOHHBIE
TEXHOJIOTUH U MHCTPYMEHTAJIbHBIE CPEJICTBA Pa3padOTKU
KOMILJIEKCOB 00pab0TKH HH(pOpMALUU U
aBTOMATH3MPOBAHHOTO MMPOEKTUPOBAHMS C IIEIBIO a/IalTalluu
JTAHHBIX KOMITJIEKCOB K HY/1aM OT€4eCTBEHHbIX
HNpEANPUATHI

B-OIIK-7 [1] — BnameTs: HaBbIKaMU aJlaniTaIllly 3apyOeKHBIX
KOMILIEKCOB 00paboTKH nH(pOpMAIMA U
aBTOMATH3UPOBAHHOT'O MMPOEKTUPOBAHMS K HYKAaM
OTEYECTBEHHBIX MPEIIPUSTHHA

3-OI1K-8 [1] — 3HaTh: AelCTBYIOIIEE 3aKOHOJATEIHCTBO B
00J1acTH ynpaBieHus pa3paboTKON MPOrpaMMHBIX CPEJICTB U
MIPOEKTOB, 1I€JI1, IPUHIUIBI, QYHKIUH, OObEKTHI
yIpaBJIeHUs IPOEKTaMU, OCHOBHbIE HHCTPYMEHTBI
MIPOBEJICHUS PENHKUHUPUHTA OU3HEC-IIPOLIECCOB, METO/IbI
cbopa nH(pOpMaIUK, NOIX0AbI K OpraHU3aluu AeATeIbHOCTH
CHEeIU(PUUECKHX CIIYy>KO IO yIpaBIEeHUIO IPOEKTaMH,
OCHOBHBIE METOJIOJIOTHH yIPaBJIEHUS IPOEKTaMHU

V-OIIK-8 [1] — YMeTh: IpoeKTUPOBaTh OPraHU3ALMOHHYIO




VYK-4 [1] — CriocoOeH mpuMeHsITh
COBPEMEHHBbIE KOMMYHHUKATHBHbBIE
TEXHOJIOTHH, B TOM YHCJIC Ha
MHOCTPaHHOM(BIX) SI3bIKE(AX), IS
aKaJIEeMUIECKOTO U
npoeccHoHATBEHOTO B3aUMOICHCTBUS

VYKII-1 [1] — Criocoben pemath
HCCIIeIoBaTeNbCKHUEe, HAyYHO-
TEXHUYCCKUEC U IIPOU3BOJCTBCHHLBIC
3a/1a4¥ B YCIOBUSAX
HEOTPEACICHHOCTH, B TOM YHCIIE
BBICTPanBaTh JCIOBYIO
KOMMYHHKAIUIO U OPTaHU30BLIBATH
paboTy KOMaH/bl C UCTIOIH30BAaHHEM
U(POBBIX PECYPCOB U TEXHOJIOTHH B
uudpoBoi cpeze

VKII-2 [1] — Criocoben k
CcaMO0OYYEeHHIO, CaMOAaKTyalIu3aluu U
CaMOpa3BUTHIO C UCTIOJIb30BAHUEM
Pa3IUYHbIX HU(POBBIX TEXHOJIOTUH B
YCIIOBUSIX X HENPEPHIBHOTO
COBCPUHICHCTBOBAHUA

CTPYKTYPY, OCYIIECTBIISITh PACIIPECICHUE IIOJTHOMOYUN U
OTBETCTBEHHOCTH HA OCHOBE HX JCJIIETUPOBAHUS

B-OIIK-8 [1] — Bnanets: coBpeMeHHbBIMU
WHCTPYMEHTAIBHBIMH CPEJICTBAMU 110 YIIPABICHUIO
MPOEKTaMH, HAaBBIKAMH OPTaHMU3ALUU JESATEILHOCTH 110
YIIPaBJICHUIO MMPOCKTAMHU, METOaMH OLIEHKHU 3((HEKTUBHOCTH

3-YK-4 [1] — 3nath: mpaBwiia 1 3aKOHOMEPHOCTH JIMYHON U
JIEJIOBOM YCTHOM M NMMMUCbMEHHONW KOMMYHUKAIWH;
COBPEMEHHBIE KOMMYHHKATHBHBIE TEXHOJIOTUH HA PYCCKOM U
WHOCTPAHHOM $I3bIKaX; CYIIECTBYIOIINE PO eCCUOHATIbHBIS
cooOrmiecTBa 41 MpoheCCHOHATHFHOTO B3aUMOICHCTBHS
V-VK-4 [1] — YMeTb: NpUMEHATh Ha PAKTHUKE
KOMMYHHUKATHUBHBIE TEXHOJIOTHH, METOJIBI M CTIOCOOBI
JIEJIOBOTO OOIIEHUS JJIs aKaJJeMUIECKOTO U

PO eCCHOHATBPHOTO B3aUMOJICHCTBUS

B-YK-4 [1] — BnageTs: METOAUKON MEXINYHOCTHOTO
JIETIOBOTO OOIICHHS HA PYCCKOM W MHOCTPAHHOM SI3bIKaX, C
MIPUMEHEHHEM MTPO(HEeCCHOHANBHBIX S3BIKOBBIX (HOPM,
CPENICTB 1 COBPEMEHHBIX KOMMYHHUKATUBHBIX TEXHOJIOTUI

3-YKII-1 [1] — 3HaTh cOBpeMeHHBIE ITU(DPOBHIC TEXHOJIOTHH,
WCIIOJIb3YyEMBIE JIJIsl BBICTPAUBAHUS J€JI0BOM KOMMYHUKAIUU
Y OpraHu3aluy MHANBUIYATBHON W KOMaHIHOU pabOThI
V-VKII-1 [1] — YMers noaOupats Hanbosee pejeBaHTHbIE
nru(poBbIE pelIeHUs sl JOCTUKEHUS TTOCTaBICHHBIX IeIei
Y 3a/1a4, B TOM YHUCJIE B YCIOBUAX HEONPEIEICHHOCTH
B-YKII-1 [1] — BnageTs HaBbIKaM# perieHus
HCCIEA0BATENIbCKUX, HAYYHO-TEXHUYECKUX U
MIPOU3BOJICTBEHHBIX 33124 C UCIIOJIH30BAHUEM IU(PPOBHIX
TEXHOJIOTUI

3-YKII-2 [1] — 3HaTh ocHOBHBIE IU(POBBIE MIATHOPMBHI,
TEXHOJIOTH U UHTEPHET PECYPChI UCTIONIb3yEMbIE IIPU OHJIANH
o0ydeHuun

V-VYKI-2 [1] — YMeTh UCcTI01b30BaTh pa3IuvHbIe IUPPOBBIE
TEXHOJIOTUH U1l OpraHu3alui 00ydeHus

B-VKII-2 [1] — BnageTs HaBbIKaM#u caMOOOYyUYEHUS,
CaMOOAKTYJIN3ALMU U CAMOPA3BUTHS C HCIIOJIb30BaHUEM
Pa3IMYHBIX TUPPOBBIX TEXHOJIOTUH

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adaMu W 0OBEeKTamMu (00JIacTIMHU

3HaHUI) MpodecCUOHATBHON eATeTbHOCTH:

3agaua O0bekT nia odaacth | Kox u HamMeHoBanue Kox v HanmenoBanue
npodgeccHOHATbHOM 3HAHUS npodgeccuoHATbHOM HHANKATOPA 10CTHKEHUS
aesteabHocTu (311]1) KOMIIETEeHIIMH; npogeccuoHaILHOM
OcHoBaHue KOMIIETEHIIUH
(mpogeccuoHaTBLHBIN
cranaapt-I1C, ananu3
OnbITA)
Hay4YHO-UCCJIEA0BATEIbCKUI 1 HHHOBALIMOHHBIN




Pazpabotka pabounx
TJIAHOB M TIPOTPaMM
MPOBEICHUS HAYIHBIX
HUCCIIEIOBAHUN U
TEXHUYECKUX
pa3paboToK, MOATOTOBKA
OTJIENBbHBIX 3aJIaHUH IS
ucnioauTenei. Coop,
o0paboTka, aHau3 U
CHUCTEMaTH3aIs HAyJHO-
TEXHUYECKON
nH(popMaLU IO TeME
WCCIIeIOBaHUs, BBIOOD
METOIMK U CPEICTB
peuieHus 3a1aqyu.
Pazpabotka
MaTeMaTHYeCKHUX
MOJIEJIEN HCCIIEyEMBIX
MPOLIECCOB U U3JIEIINN.
Pa3zpaboTka MmeToamnk
MIPOEKTUPOBAHUS HOBBIX
MPOLECCOB U U3ICTUM.
Pa3pabotka MmeTonuk
aBTOMAaTH3AIIH
MIPUHSTHS PEIICHUN.
Opranmzanus
MIPOBEACHUS
AKCTICPUMEHTOB U
WCTIBITAHUHN, aHATTU3 UX
pe3yJbTaToB.
[ToaroroBka Hay4yHo-
TEXHUYECKUX OTUYETOB,
0030pOB, MyOIHKaIHil 10
pe3ysbTaTamMm
BBITIOJTHEHHBIX
HCCIIeJOBAHUN.
Bnenpenue pezynbTaToB
Hay4YHO-TEXHUYECKUX
HUCCIIeJOBaHU B
peabHBIN CEKTOP
SKOHOMHKH U
KOMMepHHaaInu3alun
pa3paboTok.

Brruncnurensabie
MaIluHbI, KOMIUIEKCHI,
CUCTEMBI U CETH.
ABTOMaTH3UPOBAaHHBIE
cUCcTeMbl 00pabOTKH
uHbopMaIuu 1
yIpaBJeHUs.
Cucremsl
aBTOMATH3UPOBAHHOTO
IPOCKTHPOBAHUS U
UH(POPMALIMOHHOM
MOJICPIKKH
KU3HEHHOT'O LIUKJIa
IPOMBITIIICHHBIX
U3JICIIUN.
[IporpammHuoe
o0ecrieyeHne CpescTB
BBIYMCIIATEIBHOMN
TEXHUKU U
ABTOMAaTH3UPOBAHHBIX
cucTeM (IIporpammal,
pOTpaMMHBIE
KOMILJIEKCHI U
CUCTEMBI).
Maremarudgeckoe,
MH(pOPMalLMOHHOE,
TEXHUUYECKOE,
JIMHTBUCTUYECKOE,
IPOTrpaMMHOE,
HPrOHOMHUYECKOE,
OpraHU3alMOHHOE U
IIPaBOBOE
o0ecrieueHue
MEPEYUCIIEHHBIX
CHUCTEM.

ITIK-1 [1] - Criocoben
MIPUMEHSTH HAyYHO
000CHOBaHHBIE
MIEPCIICKTHBHBIC METO/TBI
WCCIIETIOBAHMS U PEIIaTh
3aJlaud Ha OCHOBE 3HAHUS
MHUPOBBIX T€HACHIIUN
Pa3BHUTHUS BEIYUCITUTEILHOM
TEXHUKHU U
MH(OPMaLMOHHBIX
TEXHOJIOTHI ¢ BHEPEHUEM
pe3yJIbTaTOB UCCIEOBAHMI
B peaIbHBII CEKTOP
YKOHOMHKH

OcHosanue:
[IpodeccronanbHbIi
crannapt: 06.014

HpOI/ISBO[[CTBeHHO-TeXHOHOFquCKOﬁ

[IpoexktupoBanue u
MIPUMEHEHNE
HWHCTPYMEHTAIIbHBIX
CPEJCTB peaan3alnuu
MIPOrPaMMHO-
anmnapaTHbIX MPOEKTOB.
Pa3paborka MmeTonuk
peanusanuu u

BreruncnurtenbHbie
MAaIlWHBI, KOMIUIEKCHI,
CUCTEMBI U CETH.
ABTOMaTU3UPOBAaHHBIE
CHUCTEMBI 00pabOTKH
UHpOpPMALIUU 1
yHOpaBIeHUS.

Cucremsl

ITK-2 [1] - Criocoben
pa3pabarbiBaTh MOACIN U
KOMITOHCHTBI
BBICOKOITPOU3BOIUTEIIEHOTO
3alUIICHHOTO
MIPOrPaMMHO-AIAPATHOTO
obecrieueHus u
ABTOMATHU3HPOBAHHBIX

3-T1IK-1[1] - 3Hatsb:
MHUPOBBIC TCHICHIINH
Pa3BUTHUS BEIYMCIUTEIBLHON
TEXHUKH U
UH(GOPMAIIMOHHBIX
TEXHOJIOTHI1, COBPEMEHHBIE
METO/bl HAYYHBIX
HUCCIEIOBAHNH,
JIEUCTBYOILIEE
3aKOHO/IAaTEIbCTBO B
obsacTu

MHTEIJIEKTY JIbHOM
COOCTBEHHOCTH |
V-TIK-1[1] - YmeTs:
BBIOMpATh COBPEMEHHBIE
nH(pOpMallMOHHbBIE
TEXHOJIOTMH, HAYYHO
000CHOBaHHBIE
MEePCIEKTUBHBIE METOIbI
WCCTICIOBAHUS U
MIporpaMMHBbIE CPEJCTBA, B
TOM YHCJI€ OTEYECTBEHHOTO
MIPOU3BOJCTBA IIPU
pelieHuy 3a1a4
npodeccuoHaNbHOM
JIeATEeTLHOCTH, BHEAPATH
pe3yabTaThl UCCIEOBAaHUMN
B pEabHBIA CEKTOP
SKOHOMUKH;

B-TIK-1[1] - Bmanets:
HaBbIKAMH PUMEHEHUS
Hay4YHO 000CHOBAHHBIX
MEePCIEKTUBHBIX METO/I0B
HCCTIEIOBAHUS U PEIICHUS
3a/1a4 Ha OCHOBE 3HAHUSA
MHPOBBIX TEHJCHIINI
Pa3BUTHUS BBIYMCIUTEIBLHON
TEXHUKH U
MH(GOPMaIIMOHHBIX
TEXHOJIOTHI C BHEIPEHUEM
pe3yIbTAaTOB UCCIEIOBAHUN
B pEabHBIA CEKTOP
SKOHOMUKH

3-11K-2[1] - 3Hatsb:
COBPEMEHHbBIC
WH(POPMAIIMOHHBIC
TEXHOJIOTUH U
UHCTPYMEHTAJIbHBIE
CpeICcTBa pa3padOTKH
MOJIeJIeH ¥ KOMIIOHEHTOB
BBICOKOIPOU3BOAUTEIIHHOTO




COTIPOBOXKACHHUS
MTPOTPaMMHBIX
npoaykToB. Pa3paboTrka
TEXHUYECKUX 3aJaHUN Ha
MIPOEKTUPOBAHHE
MIPOrPAMMHOTO
obecrieueHus JIs
CPEJICTB YIIPaBJICHUS U
TEXHOJIOTHYECKOTO
OCHAIIICHHS
MIPOMBIIIIJIEHHOTO
MIPOU3BOJICTBA U KX
peanu3anus ¢ TOMOIIBIO
CPEICTB
ABTOMATHU3UPOBAHHOTO
MIPOCKTHPOBAHMSI.
TectupoBanue
MIPOTPaMMHBIX
MIPOAYKTOB U 6a3
naHHbIX. BeIOOp cuctem
obecrieueHus
JKOJIOTHYECKOM
0e301acHOCTH
MIPOU3BO/ICTRA.
[IpoBeneHue UCTIBITAaHUIA,
BHEJIPCHHE U BBOJI B
IKCILTyaTaIuIo
pa3paboTaHHBIX
MIPOrPaMMHO-
anmapaTHBIX
KOMILIEKCOB, 0a3
JIAHHBIX,
MH(OPMALIMOHHBIX
CHUCTEM U
ABTOMATHU3HPOBAHHBIX
cUCTEM 00paboTKH
uHpOpMaLUU U
yIpaBIICHUSI.
Hcnons3oBaHue
MEePEIOBBIX METOJIOB
OIICHKH KauecTBa,
HAaJICXKHOCTH H
UH(OPMALIMOHHOU
0e30IMacHOCTH
MIPOrPaMMHO-
anmapaTHBIX
KOMILIEKCOB, 0a3
JIAHHBIX,
MH(pOPMaIIMOHHBIX
CHUCTEM U
ABTOMAaTHU3HPOBAHHBIX
cucTeM 00paboTKH

aBTOMATH3UPOBAHHOTO
POCKTHPOBAHUS U
UH(POPMALIMOHHOM
MOJICPIKKH
KHU3HEHHOTO LIUKJIa
TIPOMBITIITICHHBIX
U3JIEeIIUN.
[IporpammHuoe
o0ecrieyeHne CpescTB
BBIYMCIIATEIIBHOM
TEXHUKH U
ABTOMAaTH3UPOBAHHBIX
cucTeM (IIporpamMmmal,
IpOTPaMMHBIE
KOMILJIEKCHI U
CUCTEMBI).
Maremarudeckoe,
nH(GOpPMalLMOHHOE,
TEXHUYECKOE,
JMHTBUCTUYECKOE,
IPOTrpaMMHOE,
SPrOHOMHYECKOE,
OpraHU3aIMOHHOE U
PaBOBOE
o0ecrieueHue
NePEYHCIICHHBIX
CHCTEM.

cucteM 00paboTKH
nH(popMaluu U
yTIpaBJICHUS C
HCIIOJIb30BaHNUEM
COBPEMEHHBIX
WHCTPYMEHTAIBHBIX
CPEACTB U TEXHOJIOTHUI

OcHoeanue:
[TpodeccuonanbHbIN
cranzaapt: 06.028

3aMIIEHHOTO
MIPOTPaMMHO-AIIapaTHOTO
obecrieyeHus u
aBTOMAaTH3HPOBAHHBIX
cucTeM 00paboTKH
nHpopMaluu U
yIpaBiIeHus ;

V-TIK-2[1] - YmeTs:
BBIOMPATH U IPUMEHSTh
COBpPEMEHHBIC
MH(POPMAaLIMOHHbIE
TEXHOJIOTUH U
MHCTPYMEHTAJIbHBIE
CpencTBa pa3paboTKu
MoJiesiel U1 KOMIIOHEHTOB
BBICOKOTIPOU3BOAUTEIBHOTO
3aIIUIIEHHOTO
MIPOTPaMMHO-AIIaPaTHOTO
obecrieyeHus u
aBTOMAaTH3HPOBAHHBIX
cucreM 00paboTKH
nH(popMaluu U
yIpaBJIeHUS B
COOTBETCTBHUH C
pelaeMbIMH 3a/1a4aMu;
B-TIK-2[1] - Bnanets:
HaBBIKAMU pa3pabOTKH
MOJIENIE 1 KOMIIOHEHTOB
BBICOKOIIPOU3BOAUTEIBHOTO
3alAICHHOTO
IPOrpaMMHO-aIIapaTHOr O
o0ecrnieueHus u
aBTOMaTU3HPOBAHHBIX
cucTeM 00paboTKH
UHpOpPMALIUU U
YIPaBJICHUS C
UCTIOJIb30BaHUEM
COBPEMEHHBIX
WHCTPYMEHTAIBHBIX
CPEACTB U TEXHOJOTHI




uHpOpMaLUU U
yIpaBJIECHUS.
Hcnons3zoBanue
MH(OPMaLIMOHHBIX
CEPBHCOB AJIs
aBTOMAaTHU3aINH
MIPUKIIAIHBIX U
MH(OPMALIMOHHBIX
IIPOLIECCOB NPEAIIPUATHI
BBICOKOTEXHOJIOTHYECKHUX
oTpaciiell JKOHOMHUKH.

4. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBI, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:

Ne HaumenoBanue
.1 pasnena yuyeOHOM
JUCIHHUIINHBI

Henenn

Jlexknumn/ Ipaxkr.
(cemuHapsi )/
JlaGopaTopHble
padoThbl, yac.

O0si3aT. Tekymmii

KOHTPOJIb ((popma*,

HeesIs)

MakcnMaJdbHBIN

0aJi1 3a pazgena™*

pasnena (popma*,

ATTecTanusa
HeJ1eJst)

HNuaukaropsl
OCBOEHHUS

IOMIOATAHIINIA

4 Cemecmp

1 Opranmszanus Big Data

- CUCTEM

8/0/8

N
(9]

K-8







Metonsl u  cpeacTsa
OpraHu3auu
pacIpeeIEeHHOro
aHaJIu3a JaHHBIX

9-15

7/0/7

25

KH-15




B-
OIIK-

3-
OIIK-

V-
OIIK-

B-
OIIK-

3-
OIIK-

V-
OIIK-

B-
OIIK-

3-
OIIK-

V-
OIIK-

B-
OIIK-

3-
OIIK-

V-
OIIK-

B-
OIIK-

3-
OIIK-

V-
OIIK-

B-
OIIK-

3-TIK-

V-
TIK-1,




Hmoeo 3a 4 Cemecmp

15/0/15

50

KonTpoabhbie
MepOonpusiTUs
Cemectp

3a

4

50

30







V-
VKII-
L,

B-
VKII-
1 b

3-
VKII-
2,

V-
VKII-
25

B-
VKII-
2

* — COKpaIlleHHOe HauMEHOBaHUE (HOPMBI KOHTPOJISI
** — cyMMa MaKCHUMaJIbHBIX 0ayuioB JojbkHaA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U
(wm) PK3aMeH

COKpaH_ICHI/Ie HaMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJIA U aTTCCTAllUN PA31CJIIOB:

0O603na | IloiHOe HAUMEHOBaHHE
yeHHe

30 3ayer ¢ OICHKOMI

KN KoHTpoJib 1o utoram

3 3auer

KAJIEHJIAPHBIN IIJIAH



Henen | Temsl 3ansaTuii / Cogep:kanue Jlek., | IIp./cem. | JIa6.,

U yac. , yac. yac.
4 Cemecmp 15 0 15

1-8 Opranuszanus Big Data - cucrem 8 0 8

1 BBoaHoe 3ansiTHe Bcero ayiutopHbIX 4acoB
O6mue Bompocs! opranuzanuu BigData-cuctem. [Tpo6iembl 1 |0 |1
opraam3anuu BigData-cuctem. Kimaccudukanus xapakrepa OHnaiin
3aja4 Uil BBIOOpa MOAXOAsIIEeH peaan3anuu. MeToabl 0 0 0
nexomnosunuu BigData-3amay.

2 ApxurekTtypa BigData cucrem. Yacts 1 Bcero aytuTopHbIX 4acoB
Metpuku npousBoauTenbHocTH BigData-cuctem, coctas u 1 | 0 | 1
Ha3HauY€HHE IMOJICUCTEM BHYTPEHHUX/BHEIIHUX OOMEHOB, Ownutaiin
nojcucrtem online/offline anamutuku. OcodbeHHOCTH 0 0 0
MCIOJIb30BaHMs BHEITHUX U BHYTPEHHHUX KaHAJOB CBS3U MU
nepeauye 0oapIIMX 00beMOB JaHHBIX. OCHOBHBIE METPUKAMU
U1l OLlEHKH MpousBoauTenbHocTH BigData-cucrem. Cioco0st
OpraHu3aliy BHENIHUX ceTeBbIX HHTepdeiicoB BigData-

CUCTEM U MOCTpOeHUs Moaynei s online/offline 06paboTku.

3 Apxutextypa BigData cucrem. Yacts 2 Bcero ayutopHbIx 4acoB
Cnoco0b1 nnTerpauuu noacuctem online/offline 06padoTku, 1 [0 |1
MOJICUCTEM HHJIEKCUPOBAaHMsI U XpaHEHUs JaHHbIX. BBenenue B | Onnaiin
po0JIeMaTUKy TOCTPOEHUS CUCTEM MOHUTOPUHTA 0 0 0
BBIUUCIUTENbHBIX pecypcoB. CocTaB U Ha3HaueHHE (Ha
IpUMepe CUCTEMbl MOHUTOPHHIA BHIYUCIIUTENIBHBIX PECYPCOB)
moaynei online/offline 06paboTku, noacucTem
WHACKCUPOBAHUS U XPAHCHUSI TAHHBIX.

CrannmapTHbie CpeACcTBa Pa3pabOTKH JIJIsl OpraHU3aIuu
MIPOLIECCOB MOTOYHOM 00pabOTKU OOIBIIUX 0OOHEMOB JaHHBIX.
[IpuHIMITBI TOCTPOEHUSI HHTETPALIMOHHOTO KJIACTEPHOTO
uHTepdeiica A opraHu3aly B3auMOICHCTBHS
pacrnpeesIeHHbIX CUCTEM.

4-5 HNudpactpykrypa BigData cucrem Bcero aytiuTopHbIX 4acoB
CucTreMbl MOCTPOCHUS BUPTYATU3UPOBAHHBIX CETEBBIX 2 | 0 | 2
uHPpacTpyKTyp. CUCTEMBI IETKOBECHON KOHTEHHEPU3AIUH. Ownutaiin
Bonpoce! BUpTyanu3anuu ceTeBblX PYHKIMNA U TOCTPOEHUS 0 0 0
IIPOrPaMMHO OIIPENENSIEMbIX CETEN.

Haznauenue texnonoruit SDN/NFV. Mexanusmbl paboThl
CUCTEM YMPaBIICHUS BUPTYATU3UPOBAHHBIMU KOHTEHHEPaMHU.
Texnonorust kouTeiHepuzauuu OpenShift nns pa3BepTeiBaHUsS
IIPOTPaMMHBIX pelleHui B o0ake.
[Ipuntumne! ucnonb3oBaHus TexHojaorud OpenStack u
OpenShift qyst opranu3anum ceTeil BUPTyanbHBIX MAIIUH U
CUCTEM YIpaBJICHUS] KOHTEHHEPaMH.
6-7 IakeTHas pacnpenesieHHasi 00padoTka 00abmUX 00beMOB | Beero ayiuTopHsIxX 4acoB

JAHHBbIX

TexHOoJIOor s OpraHU3aluy MaKeTHOW 00paboTKM GOIBIINX
o0peMoB nanHbIXx MapReduce.

®a3bl 1 JeicTBUS, BBHIIOIHIEMbIE TPOrPAMMHBIM KapKacoM
Hadoop npu ncnonnenuun MapReduce-niporpaMmel.
Pazpabotka Java-npunoxenus, ucnonssytomue Hadoop s
BBITIOJTHEHHSI TIAKETHON 00paOOTKM TaHHBIX TI0 TaMeEpy.
YnpasieHus xu3HeHHbIM 1MkJIoM Hadoop-kiactepa.

2 K | 2
Ouwuaiia
0 0 0




Cnocobamu pazseptoiBanus MapReduce-niporpamm B Hadoop-
OKPY>KEHHH.

Ounenka npousBoguteabHocTH BigData-cucrem

DJeMEeHTBl TEOPUU MACCOBOTO OOCITY>KUBAHMS [UI OLIEHKU
IIPOU3BOJUTEIILHOCTH PACIIPENEICHHBIX BBIYUCIUTEIBHBIX
BigData-cuctem

OCHOBBI TEOPHH MAaCCOBOTO OOCITY>KMBaHUS JIJIsl pacueT
MHTCHCUBHOCTH IIOCTYIUICHUS 3alIPOCOB HA Ka)KJbIH y3€l CETH.
OrneHka HE0OX0AUMOW IPOU3BOIUTENLHOCTH Y3JI0B CETH
UCXOJs U3 IPOTHO3UPYEMOM Harpy3KH.

MareMaTrueckuii anmnapar TEOpUHA BEPOSATHOCTEN U TEOPUHU
MaccoBOr0 00CITy>KMBaHUS JUIsl TOCTPOEHHS MOJIeNel TIOTOKOB
naHHbIX B BigData-cuctemax.

Bcero ayiuTOpHbIX 4acoB

1 [0 |1

Owntaiin

0 0 0

MeToab! U cpecTBA OPraHU3AIUH PacnpeIeIeHHOTo
aHaJM3a IAaHHBIX

7 0 7

AcuHXpoHHAasi 00padoTKa 00JbIINX 00bEMOB JTAHHBIX
[Tpuntune! paboTsl ¢ TexHonorueit Apache Spark s
BBINOJIHEHUS] ACHHXPOHHBIX BBIYHUCIIUTENIBHBIX ONEPaIUil U
CHCTEMBI Ouepe/ieH UIs YIpaBICHUs] ACHHXPOHHBIMH
nporeccamu B BigData-cucremax. CocraB kiactepa Apache
Spark u Apache Kafka. Opranu3zamnus 3arpy3ku/BbITpy3Ku
nHpopmaruu B cucremax Apache Spark u Apache Kafka.
AnmunucTtpupoBanue cucreM Apache Spark u Apache Kafka,
crioco0amMu OpraHu3alui ACHHXPOHHOT'O B3aUMOJICHCTBHUS
HECKOJIbKUX BBIYMCIIMTENLHBIX 33/1a4.

Bcero AYAUTOPHLBIX YaCOB

2 |0 |2

Omnutaiig

0 0 0

11-12

XpaneHue 00JbIIUX 00bEMOB JAHHBIX
Bricokompoussoautenbasie NoSQL-cucremsl. [Ipenmnocsuiku,
TUIIBI U XapakTepuctuka. CocTaB U XapaKTepUCTUKHI
BBICOKOITPOU3BOIUTEIIBHBIX (DaliJIOBBIX CUCTEM Ha IIPUMEPE
GFS, HDFS u NFS v4.1. Cocras knacrepa Apache Cassandra.
CpenctBa oOecriedeHHsI COTJIACOBAHHOCTH B
BBICOKOIIPOU3BOAUTENIbHBIX CUCTEMAaX XpaHEHUs JaHHBIX.
Onpenenenre HeOOXOUMOTO TUIIA CUCTEMbI XPaHEHUSI U
CXEMY YIIaKOBKH JaHHBIX B 3aBUCUMOCTH OT 3a/1a4U.
[TpuHIHIE TpaHChOPMAIIUU TIOTOKA BXOAIICH HH()OpPMALIUY B
MOTOK 00BEKTOB XpaHeHus BigData-cuctemsi.

Bcero AYAUTOPHLBIX 9YaCOB

2 [0 |2

Omnutaiig

0 0 0

13-14

IocTpoeHue HHAEKCOB

Monynu naaekcanuu JaHHbIX As BigData-cuctem.
Haznauenue Momyneil MHIEKCAUU TaHHBIX U TPEOOBAHUS K
HUM.

IIpoexTpoBaHue OTKa30yCTOWYUBBIX
BBICOKOIIPOU3BOIUTENIBHBIX MOYJIEH HHACKCALIMY JaHHBIX,
MIpeAHA3HAYEHHBIE I NOAJIEPKKN KOHKPETHBIX AJITOPUTMOB
BigData-ananutuku.

IIpuHIUIIBEI TOCTPOEHUS U OLICHKU IPOU3BOAUTEIIBHOCTH
MOJICUCTEM MHJIEKCALUU JAHHBIX.

Bcero aytuTopHBIX 4acoB

2 | 0 | 2

Oniang

0 0 0

15

bubanorexn mamunHoro odyyenus s BigData-cucrem
AJrOpUTMBI MATMHHOTO 00yUYeHUs, IPeJHA3HAYCHHbIE JUIs
MaKeTHOM U MOTOYHON 00pabOTKH.

Buzsl anroputMoB MaliMHHOTO 00y4Y€HHsI, IPUTOAHbIE IS
ucnosnb3oBanus B offline-monysix, Buasl anropurmon
MAaIIMHHOTO 00YYeHHUs], IPUTO/IHBIE JJIsl HCTIOJIb30BaHMSI B

Bcero ayiuTopHsIX 4acoB

1 [0 |1
Oumntaiia
0 0 0




onfline-monynsx. [IpumMeHeHre THOPUAHBIX BRIYHCIUTEIHHBIX
TEXHOJIOTHH B 33Jja4aX MalIMHHOTO 00y4ueHust. CriocoObl
MOBBIIIEHUS POU3BOAUTEIBHOCTH AITOPUTMOB MAITHHHOTO
00yd4eHUsI ¢ MPUMEHEHNEM TMOPUIHBIX BEIYUCIUTEIBHBIX
TEXHOJIOT .

CokpallieHHbIC HAUMEHOBAHMS OHJIAH OMIUIA:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual
11JI ITonmHOTEKCTOBBIE JCKIIMU
BM Buneo-marepuainsl

AM Aymo-marepualsl

I1p3 [Ipe3enTanmun

T Tectbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEpPHUAJIbI
ncC M HTEepaKTUBHBIN CANUT

TEMBI JIABOPATOPHBIX PABOT

Heneau | Tembl 3ansiTuii / Conepxanue

4 Cemecmp
1-8 Oprannsanus Big Data - cucrem. Hadoop
Opranmzanus Big Data - cuctem. Hadoop.
9-12 TexHonornu 00padoTKu 00JIBIINX JAHHBIX

TexHomornn 06pabOTKK OOJIBIINX JTAHHBIX.

13-15 | AudpacTpykTypa
NudpacTpykTypa.

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[IpoBeneHne JeKIMid TPETyCMATPHBACT HCIOIB30BAHUE TEXHHYECKHX CPEICTB OOydeHUs
(TCO) nyst moka3a Mpe3eHTalMi, WUTIOCTPAIMU TIpoliecca pa3pabOTKH, OTIAIKA U MPOPUITUPOBAHMS
POTPaMM.

6. ®OH/J OHEHOYHBIX CPEICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILINHE 00eCIeYrBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEKHOTO ¥ TIPOMEKYTOYHOT'O KOHTPOJIS IO JUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEeMBIMH KOMITETCHIMSMH H (OopMaMH KOHTPOJII HUX OCBOCHHS
Mpe/icTaBjeHa B cleayIoueil Tabnuiie:

KoMnerennus NHaukaTopbl 0CBOEHUS ATTecTAlIMOHHOE MEPONIPUATHE
(KI1 1)
OIIK-1 3-OI1K-1 30, K-8, K1-15
V-OIIK-1 30, KH1-8, KI-15




B-OTIK-1 30, K-8, KU-15
OIK-2 3-OI1K-2 30, KU-8, KU-15
V-OIIK-2 30, K-8, KU-15
B-OI1K-2 30, K-8, KU-15
OI1K-3 3-OI1K-3 30, K-8, KU-15
V-OI1K-3 30, K-8, KU-15
B-OI1K-3 30, KU-8, KU-15
OIIK-4 3-OIK-4 30, K1-8, K1-15
V-OIIK-4 30, K-8, KU-15
B-OTIK-4 30, K-8, KU-15
OI1K-5 3-OIK-5 30, K-8, KU-15
V-OIIK-5 30, KU-8, KU-15
B-OTIIK-5 30, K-8, KU-15
OIIK-6 3-OI1K-6 30, KU-8, K115
V-OIIK-6 30, K-8, K1-15
B-OI1K-6 30, KU-8, KU-15
OIIK-7 3-OI1K-7 30, K-8, K1-15
V-OIIK-7 30, K-8, KU-15
B-OIK-7 30, KU-8, KU-15
OIIK-8 3-OI1K-8 30, K-8, KU-15
V-OIIK-8 30, KU-8, KU1-15
B-OTIK-8 30, K-8, KU-15
TK-1 3-TTK-1 30, K-8, KU-15
V-TTK-1 30, KU-8, KU-15
B-TIK-1 30, K-8, KU-15
TK-2 3-1TK-2 30, KU-8, KU1-15
V-ITK-2 30, K-8, K1-15
B-TIK-2 30, KU-8, K1-15
VK-4 3-VK-4 30, K-8, KU-15
V-YK-4 30, K-8, KU-15
B-YK-4 30, KU-8, K1-15
VYKII-1 3-VKII-1 30, K-8, KU-15
V-VKII-1 30, KU-8, KU-15
B-VKII-1 30, K-8, K1-15
YKII-2 3-VKII-2 30, KU-8, KU-15
V-VKII-2 30, K-8, K1-15
B-VKII-2 30, K-8, KU-15

I xanbl oneHKU 00pa3oBaTeILHBIX JOCTHXKEHU I

[[Ikana Ka)XAOro KOHTPOJIBHOI'O MEPOINPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIEHHOTO
MakcUMaJbHOTO Oajia BKIIOUMTENbHO. MTOoroBast arrectanus mo IucuuiuinHe oneHuBaercs mo 100-
OayIBbHOM IIKaJe U MpeACTaBIseT coboi cymmy 0asuioB, 3apab0TaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHUI B paMKaxX TEKYIIETO U MPOMEXKYTOYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTABJISICTCA B COOTBETCTBUHU CO CJ'Ie,I[YIOH_[Cﬁ IIKaJIOM:

Cymma Orenka mo 4-ex Ouenka | TpebGoBaHUS K YPOBHIO OCBOCHHIO
0asIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUTLINHBI
90-100 5 — «omauunoy A O1cHKa «OTJIHYHOY» BBICTABJISACTCS




CTYZCHTY, €CIIM OH IITyOOKO U MPOYHO
YCBOMWJI IIPOTPAMMHBINA MaTepHall,
WCYEPIBIBAIOIIE, ITOCIEA0BATENBHO,
YETKO U JIOTUYECKHU CTPOMHO €ro
W3JIaraeT, yMeeT TECHO yBS3bIBATh
TEOPHIO C PAKTUKOH, HCTIONB3YET B
OTBETE MaTepHall MOHOTPapHUECKOM

JIMTEPATYPHI.
85-89 B O11eHKa «XOPOIII0Y» BBHICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEPJIO 3HAET

MaTepual, TPaMOTHO U TI0 CYLIECTBY
M3JIaraeT ero, He JIOMyCKast

D CYIIIECTBEHHBIX HETOYHOCTEU B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OlieHKa «yI0BJIETBOPUTEIHHO

BBICTABIISICTCS CTYJICHTY, €CJIM OH UMEeT
3HAaHMS TOJILKO OCHOBHOTO MaTepuaia,
3- HO HE YCBOWII €ro JeTajei, JomycKaeT
60-64 «Y00871emMEOPUNENLHOY E HETOYHOCTH, HEZIOCTATOYHO NTPABHIIbHBIC
(hopMyITMPOBKH, HAPYIICHUS
JIOTUYECKOH MOCIIE0BATEIBHOCTH B
M3JI0’)KeHHU IPOTPAaMMHOI0 MaTepHaIa.

OrneHka «HEYJOBIETBOPUTEIBHO»
BBICTaBJISIETCS CTYEHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
MIPOrpaMMHOI0 MaTepuaa, 10IMyCcKaeT
H 60 2-— F CyIecTBeHHbIe OmnOKu. Kak mpasuio,
HoKe «Hey0081emBOPUMENILHOY OLICHKA «HEYJOBJIETBOPUTEIILHO
CTaBUTCA CTYJEHTaM, KOTOpbIE HE MOTYT
MIPOJIOJKUTE 00yUeHue Oe3
JOTOJIHUTENBHBIX 3aHATHI 1O
COOTBETCTBYIONIEH NUCIUIIIIMHE.

7.  YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. 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

2. 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

3. 004 C 36 Ocnossl Data Science u Big Data. Python u nayka o nannsix : , Cankr-IlerepOypr:
[Turep, 2020

4. 91 b 82 OcnoBsl pabotsl ¢ Texnonorueir CUDA : , Mocksa: JIMK Ilpecc, 2010

5. 31 C 18 Texunonorus CUDA B npumepax: BBeJCHIE B MPOrpaMMHUPOBAHUE rpapUuecKuX
npoueccopos : , Mocksa: JIMK Ilpecc, 2011



JOIIOJIHUTEJIBHAA JINTEPATYPA:
1. 510 A45 Anroput™msl : mocTpoeHue U anaiu3, Mocksa [u ap.]: Bunbsmc, 2011

2. 004 1118 ITapannensusle Beuucienus Ha GPU. Apxurektypa u nporpamMmmHuas mozeinb CUDA :
yueOHoe rnocobue, Mocksa: U3natenbctBo MockoBckoro yausepcuteta, 2012

I[MPOTPAMMHOE OBECITEYEHUE:

CrenanbHOE IporpaMMHOE oOecriedeHne He TpedyeTcs

LMS 1 UHTEPHET-PECYPCBI:

1. Kadenpa "Kommbrorepasie cuctemsl U TexHomorun" (http://dozen.mephi.ru.)
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJBHO-TEXHMYECKOE OBECIIEYEHUE YYEBHOI
JUCLMIIIMHBI

CrnenuaibHOE MaTepUaIbHO-TEXHUYECKOE oOecrieueHre He TpeOyeTcs

9. YYEBHO-METOAUYECKHUE PEKOMEHJIALIUU JJIA CTYAEHTOB

1. Yka3zanust Jj1si IpOCTYIIMBaHUS JIEKIH

Ilepen HayamoM 3aHATHI O3HAKOMUTHCS C YYEOHBIM IIAHOM M CIIMCKOM PEKOMEH/JI0BaHHOM
JUTEPaTYpBHI.

Ilepen mnocemeHneM OYepeqHOW JIEKIMHU OCBEXUTh B TNaMSATH OCHOBHBIE KOHIEIIMH
npoiiieHHoro panee marepuaia. [loAroTOBUTH mpu HEOOXOAMMOCTH BOMIPOCH! MpemnojaBareiro. Ha
KaKJOW JIeKIMHU cleAyeT 3aJaBaTh BOIPOCHI KaKk MO MaTepuady TEKyIleW JEeKIUH, TaKk U IO paHee
MIPOYUTAHHBIM JIEKIIHSIM.

[Ipy wu3ydeHHM JEKIMOHHOTO MaTepuajla o0s3aTeIbHO CIEAYEeT COIMOCTaBISTh €ro C
MaTepHUaJIoM CEMUHAPCKUX U JIa0OPATOPHBIX 3aHATHH.

Jlns Oomee moApoOHOTO W3yuYeHHUs Kypca cleayeT padoTatb ¢ PEKOMEHIOBAaHHBIMU
JAUTEepaTYypHbIMUA HCTOYHUKAMU U MaTepualaMy u3 cetu Internet.

2. VkazaHus U IPOBEACHUS JIaOOPaTOPHOTO MPAKTUKyMa

CoOnronate TpeOOBaHMS TEXHMKH O€30MAacCHOCTH, ISl Yero Npociylmarb HeOoOXOAMMBbIe
pa3bICHEHUS O MPABMIIBHOCTH TIOBEACHUS B JIAOOPATOPHUH.

[lepen BbmosHeHHeM 1aboOpaTOpHON PAOOTHI MPOBECTH CAMOCTOSATEIBLHO MOATOTOBKY K
paboTe U3y4YMB OCHOBHBIE TEOPETHYECKHE TIOJOKEHUS, 3HAaHHWE KOTOPBIX HEOOXOIUMO JUIsS
OCMBICJICHHOTO BBITIOJIHEHUS PaOOTHI.

B mporecce BbIMONHEHUST pabOTHI CleAyeT MOCTOSHHO OOIIAThCS C MpernojaBaTesieM, He
JIOIIyCKasl IO BO3MOXXHOCTH HEMPABUIIBHBIX JIEHCTBUN.

ITpu cpave 3aueta mo paboTe MOArOTOBUTH OTYET O MPOJETAHHONW padoTe, re JOKHBI OBITh
OTpa)XEHbI OCHOBHBIE PE3YJIbTAThl U BBIBOIBI.



3. Yka3aHus 10 BBIMOJIHEHUIO CAMOCTOSITETIbHON paboThI

[Tonmyuuts y npenoaasaTesns 3aJaHue U CIIUCOK PEKOMEHIOBAHHOU JINTEPATYPHI.

N3yueHne TEOpETUYECKUX BOMPOCOB CIEAYET MPOBOAUTH IO BO3MOKHOCTH CAMOCTOSITEIIBHO,
HO TIpH 3aTPYAHEHUSIX 00pallaThCs K MPEroaaBaTesio.

[Ipu BeIMONHEHUH (POHTANBHBIX 3aJlaHUN MO YCMOTPEHUIO IMpemnojaBaTens padoTa MOXKET
ObITh OlleHEHa 0e3 MHCBMEHHOrO OT4eTa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BONPOCHI, MPHU
YCIIOBUM aKTUBHOM CAMOCTOSITENIbHON paOOTHI.

10. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIMU JJI5 IPENOJABATEJEN

1. Ykazanust 17151 pOBEICHUS JIEKIUI

Ha nepBoif BBOOHOW JeKIMM chenaTh oOImME 0030p coxepkaHus Kypca. [late mepeueHb
PEKOMEH/I0BAaHHOM OCHOBHOM JIUTEPATypbl U BHOBb MOSIBUBLIMXCS JIMTEPATYPHBIX HCTOUHUKOB.

[lepen u3noXkKeHUEM TEKYLIEro JIEKUMOHHOIO MaTepuana KpaTKO HAllOMHUTh 00 OCHOBHBIX
BBIBOJIaX [0 MaTepuaiaM MpeablayIel JeKIuH.

BHuMaTenbHO OTHOCUTBCS K BONpOCAM CTYJIEHTOB M TpU HEOOXOJUMOCTH JaBaTh
JIOTIOJTHUTEJbHBIE O0JIee MOAPOOHBIE MOSICHEHHS.

[lepuonuyeckn oOcCBemaTh Ha JIEKUUAX HauOoJjiee BaXKHbIE BOMPOCHI J1a0OpaTOPHOTO
MIPAKTUKyMa, BBI3BIBAIOIIME Y CTY/ICHTOB 3aTPyIHEHHUS.

B cepenune cemectpa (OpUEHTHPOBOYHO TOCTE 8-U JEKIMK) 0053aTeFHO POBECTH KOHTPOJIb
3HAHUU CTYJIEHTOB 10 MaTeprajlaM BCEX MPOUYNTAHHBIX JIEKIINH.

XKenarenbHO UCHONB30BaTh KOHCHIEKTHl JIEKIMH, B KOTOPBIX MCIONb3YETCAd MPUHSTAS
IpenojaBaTesieM cucTeMa 0003HaYeHHIH.

JlaBaTh peKOMEHALUU CTYAEHTaM JUIsl IOATOTOBKH K OYEpeTHBIM J1a00paTOpHBIM paboTaMm.

Ha mnocneaneit nexuuu yaenuTh BpeMst s o030pa HauOojee BaXHBIX TOJOKEHUH,
PacCMOTPEHHBIX B KypCe.

2. VkazaHus Ui IPOBEACHUS JIaOOpaTOPHOTO MPAKTUKyMa

Ha nepBom 3aHsTHH pacckas3aTh O Ja00paTOPHOM HPAKTUKYME B IEJIOM (O IIeNsAX MPaKTHKyMa,
WHCTPYMEHTAJIbHBIX CPEACTBAX JJs BBINOJHEHHS JIA0OPAaTOPHBIX pPabOT, O TMOpPSIKE OT4YeTa IO
nabopaTopHbIM paboTaM), MPOBECTH HWHCTPYKTAX [0 TEXHHKE Oe30macHOCTH mpu pabore B
nabopaTopuu.

JUis BBINOJIHEHUS KaXJ10i j1a0opaToOpHO palbOTHI CTy/IEHTaM BbLAABaTh WHAMBHyalIbHbIE
3aJlaHusl.

[Ipy mpuHATHM OTYeTa MO KaXIoi nabopaTopHOW paboTe 00s3aTeNbHO MOOecenoBaTh C
KKIBIM CTYJIEHTOM, 3aJaBas KOHTPOJIbHBIE BOMPOCHI, HAMPABJICHHbIE HA MOHUMaHHE H3y4aeMoOu B
nabopaTopHOii paboTe mpoOIeMBbI.

ITo kaxmoit pabote puKCUpoBaTh (HAaKT BHITOJHEHHUS U OTBETA HA KOHTPOJIbHBIE BOIPOCHI.

OOmuii 3a4eT MO MPAKTUKyMy JOJDKEH BKIIOYATh BCE 3a4eThl MO KaXIOH J1abopaTOpHOM
paboTte B OTAEIBHOCTH.

3amaHus Ha KaXIyK CIEIYIOUIyI0 Ja0OpaTOpHYIO paloTy CTYIAEHTY BBbIIaBaTh IO Mepe
BBITIOJTHEHUS U CJa4U MTPEbIIYIIHUX padoT.
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