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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) TEXHUKA
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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
MPOJYKTOB JJIsi CYMEPKOMIBIOTEPHBIX CHUCTEM OOpaOOTKM M XpaHEHHUsS OONbIIMX OOBEMOB JaHHBIX
JTAHHBIX.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

CdopMupoBaHHbIe TPU HW3YYCHUH ITAHHOW JUCIUIUITMHBI KOMIETEHIIMH HEOOXOIUMBI JIS
BBITIOJTHCHHUSI HAYYHO-HUCCIIEOBATEIILCKOM pabOThl M TMOATOTOBKA MAaruCTEPCKUX TUCCEPTAIMi T10
npo0JieMaTHKe OPTaHU3aIliy BRICOKOTIPOU3BOAUTEIBHBIX CUCTEM aHAIN3a JTaHHBIX.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATbHI
OBYYEHUA

YHuBepcanbHbIe H(WIH) 001enpoecCuoHaNbHbIe KOMIIETECHIIH:

Kon n nanmeHoBaHNE KOMIIETCHITUN Kon n naumeHnoBaHue WHIUKATOPA JOCTHKEHUS
KOMIIETEHIIUHT

OIIK-1 [1] — Criocoben 3-OIIK-1 [1] — 3HaTh: OCHOBBI MaTEMAaTUKH, (PU3HKH,

CaMOCTOSITENILHO MPUOOPETATh, COLIMAIBHO-?)KOHOMUYECKUX HAYK, BBIUNCIUTEIHHOU

pa3BUBATH U IPUMEHSATH TEXHUKU U IPOTPaMMHUPOBAHUS

MaTeMaTU4eCcKue, V-OIIK-1 [1] — YMeTs: pemiaTs HeCTaHJApTHBIE

€CTECTBEHHOHAYYHbBIE, COIIHAIBHO- npogeCCuOHANBHBIC 33/1a4U C TPUMEHEHUEM

SKOHOMUYECKHE U €CTECTBEHHOHAYYHBIX, OOIIEUHKEHEPHBIX U COIIUATBHO-

npodecCHOHATbHBIC 3HAHUS JIS SKOHOMUYECKHUX 3HAHHUI

peLIeHNs HECTaHAAPTHBIX 3a/1a4, B B-OIIK-1 [1] — Bnaners: HaBbIKaMu pelLICHUs

TOM YHCJI€ B HOBOM WJIM HE3HAKOMOW | HECTaHJAPTHBIX 3a7a4 MpodheCcCUOHATBHON NeITeIbHOCTH, B

cpelie ¥ B MeXKIUCIUILTTHHAPHOM TOM YHUCJI€ B MEXIUCUUTUTMHAPHOM KOHTEKCTE




KOHTEKCTE
OIIK-2 [1] — Cnocoben
pa3pabarbiBaTh OPUTHHAIBHBIE
AJITOPUTMBI U TIPOTrPaMMHBIC
CpeICTBa, B TOM YHUCIE C
HCIIOJIb30BAHUEM COBPEMEHHBIX
WHTEJJIEKTYalbHBIX TEXHOJIOTUH, IS
peneHust mpoeCcCHOHABHBIX 3a7a9

OIIK-3 [1] — Criocoben
aAHAIM3UPOBATH MPOPECCHOHATBHYIO
WH(POPMAIIUIO, BBIICIATH B HEH
TJIABHOE, CTPYKTYPHPOBATH,
0o(hopMIISTh U TIPEACTABIISATh B BUJIC
AQHATTUTUYECKUX 0030POB C
000CHOBaHHBIMH BBIBOJIAMU U
PEKOMCHAaIsAMU

OIIK-4 [1] — CriocoOeH nmpuMeHsITh Ha
MPaKTUKE HOBBIE HAYYHbIEC MPUHIUIIBI
M METOJBI UCCIICOBAHNI

OIIK-5 [1] — Cniocoben
pa3pabarbiBaTh ¥ MOJACPHU3UPOBATH
MIPOrpaMMHOE H aIllapaTHOe

3-OIIK-2 [1] — 3HaTh: coBpeMeHHbIe HH(OPMALIMOHHBIE U
MHTEJJIEKTyalIbHbIE TEXHOJIOTMU U NHCTPYMEHTAJIbHBIE
CpelCcTBa pa3pabOTKU aJrOPUTMOB U MPOTPAMMHOIO
o0ecreyeHns, arOpUTMUIECKUE SI3BIKH TPOTPaMMUPOBAHUS,
OTIepaIIOHHbIE CUCTEMBI U 000JIOUKH, COBPEMEHHBIE CPEebl
pa3paboTKK MPOrpaMMHOTO 00ecTieueHHs

V-OIIK-2 [1] — YMeTh: BbIOUpaTh COBPEMEHHbIE
MH(POPMALMOHHBIE U MHTEJIEKTYalbHbIE TEXHOJIOTHH U
MHCTpYMEHTAJIbHbIE CPEICTBA Pa3pabOTKU alfTOPUTMOB U
MIPOrPaMMHOT0 00eCIIeueHHsl, COCTABIATh AITOPUTMBI,
MUCaTh U OTJIAXKUBATh KOJIbI HA A3BIKE MPOTrPAMMUPOBAHMS,
TECTUPOBATh PAOOTOCIOCOOHOCTH MPOTPAMMBI,
HWHTETPUPOBATH IPOrPaMMHBIE MOAYIIH

B-OIIK-2 [1] — BnaneTrs: HaBbIKaMu IPUMEHEHUS
COBPEMEHHBIX MH(POPMAIIMOHHBIX U MHTEIUIEKTYaIbHBIX
TEXHOJIOTUH U MHCTPYMEHTAJIbHBIX CPEACTB Pa3pabOTKU
QJITOPUTMOB U IIPOrPaMMHOT0 OOeCTieueHus, I3bIKaMu
[IPOrpaMMUPOBAHUS, HABBIKAMU OTJIAJIKU U TECTUPOBAHUS
paboTOCOCOOHOCTH IPOTPAMM, PUMEHSIEMBIX JJIS PEIICHUS
npodeccuOHANbHBIX 3a1a4

3-OI1K-3 [1] — 3HaTh: NpUHIUIIBI, METOBI U CPEACTBA
aHayn3a rnpodeccruoHalbHON HHPOpPMALMK ¢ TPUMEHEHUEM
MH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH U €
y4€TOM OCHOBHBIX TpeOOoBaHUI HHPOPMAIIMOHHOM
6e30macHOCTH

V-OIIK-3 [1] — YMeTh: aHaIM3UpOBaTh NPOPECCUOHANBHYIO
nHOpMaLKIO, BBIICIATH B HEH I1aBHOE, CTPYKTYPHUPOBATH,
0oQOpMIIATH U IPECTABIIATH B BUJIE aHATUTUYECKUX 0030pOB
¢ 000CHOBaHHBIMH BBIBOJIAMH U PEKOMEHIALIUSIMHU C
MpUMEHEHHEM MH(POPMAIMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH U C y4eTOM OCHOBHBIX TPeOOBaHUI
nH(pOPMaLIMOHHON 6E€30MacCHOCTH

B-OIIK-3 [1] — BnageTts: HaBbIKaMU TOJTOTOBKH 0030POB,
aHHOTAIMH, COCTaBJIEHUs peepaToB, HAYUHbBIX JOKIJIAIOB,
nyOnukanuit u 6udnauorpadguu o Hay4Ho-
HCCIIEIOBATENLCKOW padoTe C MPUMEHEHHEM
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH C
ydeToM TpeboBaHWi MHPOPMAITMOHHOHN 0€3011acHOCTH

3-OIIK-4 [1] — 3HaTh: HOBbIE HAyYHbIE IPUHIIMIIBI K METO/IbI
HCCIIeIOBaHMH B paMKax cBoel mpodeccuoHanbHOM
JEeSITEIPHOCTH U B CMEKHBIX 00JIaCTSIX

V-OIIK-4 [1] — YMeTb: npUMEHATH HA IPAKTUKE HOBBIE
Hay4YHbI€ MPUHIUIBI X1 METOAbI UCCIIEIOBAHUN

B-OIIK-4 [1] — BnageTs: HaBbIKaMu IPUMEHEHUS] METOJI0B
COBPEMEHHBIX HayUHBIX HCCIIEA0BAHUN

3-OI1K-5 [1] — 3HaTh: coBpeMeHHbIe HH(OPMAIIMOHHEIE
TEXHOJIOTUHM U HHCTPYMEHTAIbHBIE CPEJICTBA Pa3pabOTKU
MIPOTPaAaMMHOTO M alIapaTHOTO 00ecreueHus




obecrieyeHre NHPOPMALMOHHBIX U
ABTOMAaTHU3UPOBAHHBIX CUCTEM

OIIK-6 [1] — Cniocoben
pa3pabaTbIiBaTh KOMIIOHEHTHI
MPOTPaMMHO-AIAPATHBIX
KOMILIEKCOB 00paboTKH HH(pOpMAIUU
Y aBTOMaTH3HPOBAHHOTO
MIPOEKTHUPOBAHHUS

OIIK-7 [1] — Cnocoben agantupoBath
3apyOeKHBIE KOMILIEKCHI 00pabOTKH
uHpOpMaLUU U
ABTOMATH3UPOBAHHOTO
MIPOEKTUPOBAHHMSI K HYXKAaM
OTCUYECTBCHHBIX MPEATPHUATHI

OIIK-8 [1] — Cnocoben
ocymecTBIATh 3 pexTuBHOE
yIpaBJeHue pa3paboTKoii
MIPOTPaMMHBIX CPEACTB U MPOCKTOB

MH(POPMAIIMOHHBIX M AaBTOMATU3UPOBAHHBIX CUCTEM
V-OIIK-5 [1] — YMeTh: BbIOUpaTh U MPUMEHSTh
COBpPEMEHHBIE HHCTPYMEHTAJIbHBIE CPEJICTBA pa3padOTKU
MIPOrPaMMHOTO U anapaTHOro o0ecrneyeHus
MH(POPMALMOHHBIX M aBTOMAaTU3UPOBAHHBIX CUCTEM B
COOTBETCTBUHU C PEIIAEMbIMH 3a/1a4aMu

B-OIIK-5 [1] — Bnagets: HaBbIKaMu pa3paboOTKH U
MOJIEpHU3ALIMHU IPOTPAMMHOI0 U allapaTHOro obecrneyeHus
MH(GOPMALMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM C
MIPUMEHEHUEM COBPEMEHHBIX HHCTPYMEHTAJIBHBIX CPEJICTB

3-OIIK-6 [1] — 3HaTh: coBpeMeHHbIe HH(OPMALIMOHHbBIE
TEXHOJIOTUH U MHCTPYMEHTAJbHbIE CPEJICTBA pa3padOTKU
MPOTrpaMMHO-aNMapaTHBIX KOMIIJIEKCOB 00pabOTKH
nHpOpPMAaLUU 1 aBTOMAaTU3UPOBAHHOT'O MPOEKTUPOBAHHUS
V-OIIK-6 [1] — YMeTh: BbIOUpaTh U NPUMEHSITH
COBpPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHU U
WHCTPYMEHTAJIbHBIE CPEICTBA pa3pabOTKH MPOTPaMMHO-
annapaTHbIX KOMIUIEKCOB 00pabOTKU MH(POPMALIUH U
ABTOMATH3MPOBAHHOTO MMPOEKTUPOBAHHS B COOTBETCTBUH C
pelaeMbIMH 3a/lauaMu

B-OIIK-6 [1] — Bnaners: HaBbIKaMu pa3pabOTKU
KOMIIOHEHTOB IPOrPaMMHO-aMINapaTHBIX KOMIUIEKCOB
00paboTku nHGOPMAITUU U ABTOMATU3UPOBAHHOTO
MIPOEKTUPOBAHHUS

3-OIIK-7 [1] — 3Hatb: coBpeMeHHbIe HH(POPMAIIUOHHbIE
TEXHOJIOTUH U MHCTPYMEHTAJIbHBIE CPEJICTBA Pa3padOTKU
KOMILIEKCOB 00paboTKH HH(pOpMALMU U
ABTOMATH3MUPOBAHHOTO MTPOSKTUPOBAHHS

V-OIIK-7 [1] — YMmeTh: aHanu3upoBaTh TEXHUUECKUE
XapaKTEPUCTUKHU 3apyOCIKHBIX KOMIUIEKCOB 00paOOTKH
nHpOpMaLUU 1 aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS,
BBIOMPATH ¥ IPUMEHSTH COBPEMEHHBIE HH)OPMAIIHOHHBIE
TEXHOJIOTUH U MHCTPYMEHTAJIbHbIE CPEJICTBA pa3pabOTKU
KOMIUIEKCOB 00paboTKu HH(pOpMALIUU U
aBTOMATH3UPOBAHHOT'O MPOEKTUPOBAHMS C LIEIIbIO alalTalluu
JAHHBIX KOMITJIEKCOB K HYX/IaM OTE€YeCTBEHHBIX
NpEeANPUATHI

B-OIIK-7 [1] — Bnaners: HaBbIKaMU aJlaliTaliiy 3apyOeKHBIX
KOMIUIEKCOB 00paboTku uHpopMauu u
aBTOMATH3MPOBAHHOTO MTPOEKTUPOBAHMS K HYKIaM
OTEYECTBEHHBIX MPEIIPUATHIHA

3-OIIK-8 [1] — 3HaTh: AeicTBYIOLIEE 3aKOHOATENBCTBO B
00J1aCTH ynpaBlieHUs pa3padOTKOM MPOrpPaMMHBIX CPEJICTB U
MPOEKTOB, 1IeJH, MPUHIUIIBI, QYHKIIUH, 0ObEKThI
YIPaBJICHUS MPOEKTaMH, OCHOBHBIE HHCTPYMEHTHI
MIPOBEJICHUS PEUHKUHUPUHTA OU3HEC-TIPOIIECCOB, METO/IbI
cbopa nHDopMaIHH, TIOTXOBI K OpTraHU3aIUH IEATEITHHOCTH
crenu(prIecKux CiIyk0 Mo ynpaBIeHUIO TPOEKTaMH,
OCHOBHBI€ METOOJIOTUH YIIPABJICHUS IPOCSKTAMHU




YK-4 [1] — CnocobeH mpuMeHsTh
COBpPEMEHHBIE KOMMYHHUKATHBHEIC
TEXHOJIOTUH, B TOM YHCIIEe Ha
MHOCTPaHHOM(BIX) sI3bIKe(ax), IUIs
aKaJeMU4YEeCKOIo 1
npodeccnoHaNTbHOT0 B3aUMOIEHCTBUS

YKII-1 [1] — Cnocoben pemiath
HCCIIeIOBATEIIbCKHUE, HAyYHO-
TEXHUYECKUE U MPOU3BOICTBEHHBIC
3aJIa4M B YCIOBUSAX
HEOMpeAeNIEeHHOCTH, B TOM YHCIIE
BBICTPanBaTh JICJIOBYIO
KOMMYHHKAIUIO U OPTaHU30BHIBATh
paboTy KOMaH/IbI C UCIIOH30BAaHUEM
U(POBBIX PECYPCOB U TEXHOJIOTH B
uupoBoi cpene

VYKII-2 [1] — Crocoben
CaMOOOYYEeHHIO, CAMOAKTYyalu3allui U
CaMOpPa3BHUTHIO C UCTIOJIE30BAHUEM
Pa3TUYHBIX U(GPOBBIX TEXHOJIOTUH B
YCIIOBUAX UX HEIIPEPBIBHOT'O
COBEpIIIEHCTBOBAHUS

V-OIIK-8 [1] — YMeTh: npoeKTUpOBaTh OPraHU3alMOHHYIO
CTPYKTYPY, OCYHIECTBIIATh pacipe/esieHie TOTHOMOYUH 1
OTBETCTBEHHOCTH Ha OCHOBE MX JICJIETHPOBAHUS

B-OIIK-8 [1] — Bnanets: coBpeMeHHBIMU
WHCTPYMEHTAJIbHBIMHU CPEJICTBAMH I10 YIPABJICHUIO
MPOEKTaMH, HABBIKAMHU OPTaHU3AINU JACSITEIBHOCTH IO
yIpaBJIEHUIO POEKTaMH, METOJIaMH OLIEHKH 3 (HEKTUBHOCTH

3-YK-4 [1] — 3HaTh: npaBUiIa U 3aKOHOMEPHOCTH JINYHOU U
JIETIOBOM YCTHOM M MMCbMEHHOW KOMMYHUKAIIWH;
COBPEMEHHBbIE KOMMYHHUKAaTUBHBIE TEXHOJIOTMHU HAa PYCCKOM U
MHOCTPAHHOM $I3bIKaX; CYLIECTBYIOIINE PO eCcCHOHATIbHbIE
coob1ecTBa st Ipo(heCCHOHATHFHOTO B3aUMOICHCTBUS
V-VK-4 [1] — YMeTh: NpUMEHATh Ha MPAKTHUKE
KOMMYHHUKATHBHbBIE TEXHOJIOTUH, METO/IbI M CITOCOOBI
JIEJIOBOTO OOIIEHUs Ui aKaJeMUYECKOro U
po¢eCCUOHATLHOTO B3aUMOICHCTBUS

B-YK-4 [1] — BnageTs: METOAMKON MEXIMIYHOCTHOTO
JIeIOBOTO OOILEHHsI HA PyCCKOM M HHOCTPAHHOM SI3bIKaX, C
MIPUMEHEHHEM MTPO(HECCUOHANIBHBIX S3BIKOBBIX (OPM,
CPEJCTB U COBPEMEHHBIX KOMMYHUKATUBHBIX TEXHOIOTMH

3-VKII-1 [1] — 3Hate coBpeMeHHBIE IUPPOBBIE TEXHOIOTHH,
HCIIOJIb3YEMBIE Ul BHICTPAUBaHUs J€I0BOM KOMMYHHUKAIIUU
Y OpraHu3alvy UHAWBUAYAIbHOM M KOMaHAHOM paboThI
V-VYKII-1 [1] — YMmeTs noadupars Hanbosee peaeBaHTHBIE
U(POBBIE PELICHUS TS TOCTHKEHUS TIOCTABJICHHbBIX LesIei
U 3aJ1a4, B TOM YHCJIE€ B YCIOBUSIX HEONPEAEIEHHOCTH
B-YKU-1 [1] — BnageTs HaBbIKaMK pelIeHUs
HCCIIEI0BATENIbCKUX, HAYYHO-TEXHUUECKUX U
MIPOM3BOJICTBEHHBIX 33/1a4 C UCIOJIb30BAHUEM LIU(POBBIX
TEXHOJIOTHI

3-YKII-2 [1] — 3HaTh ocHOBHBIE LIU(POBBIE TIIAT(HOPMBI,
TEXHOJIOTH U UHTEPHET PECYPCHI UCIIONIb3YEMBbIE IIPU OHJIANH
o0y4yeHun

V-VKII-2 [1] — YMeTh UCTI0NIb30BaTh pa3inyHble HU(POBbIE
TEXHOJIOTUH ISl OPTaHU3alluN 00yIeHUS

B-VYKII-2 [1] — BnaneTs HaBbIKaM# caMOOOyUYEHUS,
CaMOO0AKTYJIM3alUY U CAaMOPa3BUTHS C HUCTIOIb30BaHUEM
Pa3IUYHBIX HUPPOBBIX TEXHOJIOTUH

HpO(I)eCCI/IOHaHBHLIC KOMIICTCHIIMM B COOTBCCTBHMM C 3aJadyaMH H 00BbEKTaMU (O6HaCT}IMI/I

3HaHUi) TpPOopeCcCHOHATBLHOM 1A TEFHOCTH:

3apaua
npodeccuoHaIbLHOM
nesiteabnoctu (3I11)

3JHAHUA

O0BeKT 114 00J1aCTh

Kon u HaumeHoBaHue
npogeccuoHaILHOMI
KOMIIeTEeHIIUM;
OcHoBaHue
(npodeccuoHANbHBIH
cranaaprt-IIC, ananus
onbITA)

Kon n nHaumeHnoBanue
HHIMKATOPA J0CTUKEHUS
npo¢eccuoOHATBLHOM
KOMIIETeHIIUH




Hay4YHO-UCCJEA0BATEIbCKUI 1 MHHOBALIMOHHBIN

Pa3zpabotka pabounx
MJIAHOB U IIPOTPaAMM
MPOBEACHUS HAYIHBIX
HCCIIEIOBAHUM U
TEXHUYECKUX
pa3paboToK, MOATOTOBKA
OTJIETBHBIX 3aTaHUH JIJIs1
ucnonuutenen. Coop,
0o0paboTka, aHaJIu3 U
CcUCTEMaTHU3als Hay4yHO-
TEXHUYECKON
nH(pOpMAIIUU TIO TEME
WCCTIe0BaHMs, BEIOOD
METOIUK U CPEICTB
pelieHus 3a1a4n.
Pazpabotka
MaTeMaTHYECKUX
MOJEJIEH UCCIIEyEMBIX
MPOLECCOB U U3JIETUM.
Pa3paborka meTonuk
MIPOCKTUPOBAHUS HOBBIX
MPOLECCOB U U3JIEIINN.
PazpaboTka meToamnk
aBTOMaTU3alM1
MIPUHATUS PELICHUI.
Opranuzanus
MIPOBEACHUS
SKCIEPUMEHTOB U
HCIIBITAaHUHM, aHAIIN3 UX
pe3yabTaTOB.
[ToaroroBka Hay4HO-
TEXHUYECKUX OTUYETOB,
0030poB, myOIUKaIHii Mo
pe3yapTaTaM
BBITIOJTHEHHBIX
HCCIIeJOBaHUH.
Brenpenue pezynbTaToB
Hay4YHO-TEXHUYECKUX
HCCIIEJOBAaHUN B
peaabHBIN CEKTOP
SKOHOMUKH U
KOMMepLHATN3aIuu
pa3paboToK.

BrruncnurensHbie
MaIlliHbl, KOMIUIEKCHI,
CUCTEMBI U CETH.
ABTOMAaTU3UPOBAHHbBIE
CUCTEMbI 00pabOTKHI
UHPOPMALIUU U
yIpaBiIeHUs.
Cucremsl
ABTOMAaTU3UPOBAHHOTO
IIPOEKTUPOBAHUSA U
nH(GOPMallMOHHON
HOJEPIKKH
YKU3HEHHOTO 1IUKJIa
HPOMBIIIJICHHBIX

1763 (SN0707 8
IIporpammuoe
o0ecrnieyeHue cpecTB
BBIYUCIIUTENbHON
TEXHUKHU U
aBTOMAaTH3UPOBAHHBIX
CUCTEM (IIPOrpaMMBbl,
pOrpaMMHBbIE
KOMIUIEKCHI U
CUCTEMBI).
Maremarngeckoe,
UH(POPMALIMOHHOE,
TEXHUYECKOE,
JIMHTBUCTUYECKOE,
IPOrpaMMHOE,
9PrOHOMHUYECKOE,
OpraHU3al[MOHHOE U
IIPaBOBOE
oOecrnieueHue
NIEPEYNCIIEHHBIX
CHUCTEM.

ITIK-1 [1] - Criocoben
IIPUMEHSATH HAyYHO
000CHOBaHHbBIE
MIEPCIIEKTUBHBIE METOIBI
HCCIIE0BAHMS U PEIaTh
3aJ1a4d Ha OCHOBE 3HAHUS
MHPOBBIX TEHCHIINI
Pa3BUTHS BBIYUCIUTEIBHOU
TEXHUKHU U
MH(POPMALIMOHHBIX
TEXHOJIOTH C BHEAPEHUEM
pE3yJIbTaTOB UCCIEA0BAHNN
B pEabHBIA CEKTOP
SKOHOMHMKH

OcHosanue:
[TpodeccnonanbHbIN
cranzapt: 06.014

HpOI/I3BOI[CTBCHHO-TGXHOHOFH‘IGCKOﬁ

[IpoexTupoBanue u
IIPUMEHEHNE
HMHCTPYMEHTAJIbHBIX
CPEICTB peanu3anuu
IIPOrpaMMHO-
anmapaTHbIX IPOEKTOB.
Pa3paboTka MeToIMK

BrruncnurensHbie
MalIuHbI, KOMILUIEKCHI,
CHUCTEMBI U CETH.
ABTOMAaTU3UPOBAHHBIE
CUCTEMBI 00pabOTKHU
uHhopMaIuu u
yIpaBJICHUSI.

[TIK-2 [1] - Criocoben
pa3palaTrbiBaTh MOJCIN U
KOMITOHCHTBI
BBICOKOITPOU3BOIUTEIIEHOTO
3aIMIIEHHOTO
IIPOrPaMMHO-AIAPATHOI'O
obecrneueHus U

3-IIK-1[1] - 3HaTh:
MUPOBBIE TCHICHITHH
Pa3BUTHUS BEIYACITUTEILHOM
TEXHHUKU U
MH(GOPMaLIMOHHBIX
TEXHOJIOT Ui, COBPEMEHHBIE
METOJTbI HayYIHBIX
HCCIIeIOBaHUIM,
JIEUCTBYIOIIIEE
3aKOHOJATEIBbCTBO B
o0nactu
MHTEIJIEKTYalbHOM
COOCTBECHHOCTH |
V-TIIK-1[1] - YmeTs:
BbIOMpATh COBPEMEHHBIE
nH(GOpPMaIMOHHBIE
TEXHOJIOTUH, HAYy4YHO
00OCHOBaHHBIE
MIEPCIICKTHBHBIC METO/TBI
UCCIIETIOBAHUS U
IIpOrpaMMHBbIE CPE/ICTBA, B
TOM UHCJIE OTEYECTBEHHOTO
IIPOU3BOJICTBA MPU
pelIeHnH 3a1a4
poQeCCHOHAIBHON
JIeSITEIbHOCTH, BHEJPSITh
pe3yJIbTaThl HCCIIEI0BAHUI
B pPeaJIbHBIIA CEKTOP
YKOHOMUKH,

B-TIK-1[1] - Bnanets:
HaBBIKaMH TIPUMCHEHUS
HAy4YHO 0OOCHOBAHHBIX
MIEPCIICKTHBHBIX METOJ/IOB
WCCJIETOBAHMSI U PEILICHUS
3a]1a4 Ha OCHOBE 3HaHUs
MUPOBBIX T€HACHIIUN
Pa3BUTHUS BEIYUCITUTEIHLHOM
TEXHHUKU U
MH(OPMaLMOHHBIX
TEXHOJIOTHI ¢ BHEJPEHUEM
pe3yJIbTaTOB UCCIECTOBAHUI
B peaIbHBII CEKTOP
9KOHOMHKH

3-TIK-2[1] - 3uats:
COBpEMEHHBIE
MH(POPMALMOHHBIE
TEXHOJIOTHH U
WHCTPYMEHTAIILHBIC
CpeacTBa pa3pabdoTKu
MOJIEJIE U KOMIIOHEHTOB




peanuzanuu u
COTIPOBOXKICHHS
MIPOrPaMMHBIX
npoaykToB. Pa3paboTrka
TEXHUUYECKUX 3a/IaHUN Ha
MIPOCKTUPOBAHUE
MIPOrPaMMHOTO
oOecrieueHus Jyist
CPEICTB YIpaBJICHUS U
TE€XHOJIOTHYECKOT0
OCHAIIICHUS
MIPOMBIIIIICHHOTO
MIPOU3BOJICTBA M HIX
peanuzanus ¢ HOMOIIbIO
CPEICTB
ABTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHHSI.
TectupoBanue
MIPOrPaMMHBIX
MIPOJYKTOB U 6a3
naHHBIX. BeIOOp cucteM
o0ecnieueHus
JKOJIOTUYECKOU
0e30MacHOCTH
MIPOU3BOJICTBA.
[IpoBenenue ucnbITaHUM,
BHEJIPEHHE U BBOJ B
JKCILTyaTaluIo
pa3zpaboTaHHBIX
MIPOTrpaMMHO-
anmnapaTHBIX
KOMILJIEKCOB, 0a3
JTAaHHBIX,
MH(OPMALIMOHHBIX
CUCTEM U
ABTOMATHU3HPOBAHHBIX
cucTeM 00paboTKH
nH(popMaluu U
yIpaBIeHUsI.
Hcnons3zoBanue
MepeIOBBIX METOJIOB
OIICHKU KauecTBa,
HAJEKHOCTH U
nH(OPMaLOHHOU
0e30MacHOCTH
MPOrpaMMHO-
anmnapaTHBIX
KOMILJIEKCOB, 0a3
JTAaHHBIX,
MH(OPMALIMOHHBIX
CUCTEM U
ABTOMATHU3MPOBAHHBIX

Cucremsl
aBTOMAaTU3UPOBAHHOTO
NPOCKTHUPOBAHUS U
nH(GOPMallMOHHON
HOJIEPIKKH
YKU3HEHHOTO 1IUKJIa
IPOMBIIIJICHHBIX
W3JIeTTU .
IIporpammuoe
o0ecrnieyeHre cpecTB
BBIYUCIUTENEHON
TEXHUKHU U
aBTOMAaTH3UPOBAHHBIX
CUCTEM (IIPOrpaMMBbl,
pOrpaMMHBIE
KOMIUIEKCHI U
CUCTEMBI).
MaremaTndeckoe,
UH(POPMALIMOHHOE,
TEXHUYECKOE,
JIMHTBUCTUYECKOE,
IPOrpaMMHOE,
9PrOHOMHUYECKOE,
OpraHU3alIOHHOE U
IIPaBOBOE
o0ecrnieueHue
IIEPEYUCIIEHHBIX
CHUCTEM.

aBTOMATHU3HPOBAHHBIX
cucteM 00pabOTKH
uHpOpPMAaLIUHU U
YIPaBJICHUS C
UCTIOJIb30BaHUEM
COBPEMEHHBIX
WHCTPYMEHTAIBHBIX
CPEACTB U TEXHOJIOTHI

OcHosanue:
[TpodeccronanbHbIit
crannapt: 06.028

BBICOKOTIPOU3BOAUTEIBHOTO
3aIUIIEHHOTO
IPOTrpaMMHO-aIapaTHOT O
o0ecrniedyeHus: u
aBTOMaTH3MPOBAHHBIX
cucTeM 00paboTKH
UHpOpPMALIUU U
yIpaBJICHUS ;

V-TIK-2[1] - YmeTs:
BBIOMPATH U TPUMEHSTH
COBpPEMEHHBIE
nH(pOpPMallMOHHbBIE
TEXHOJIOTUH U
WHCTPYMEHTAJILHBIE
CpeaCTBa pa3padoTKu
MOJIEJIEM 1 KOMIIOHEHTOB
BBICOKOTIPOU3BOAUTEIBHOTO
3aIUIIEHHOTO
[POTrpaMMHO-aIIapaTHOT O
o0ecrnieueHus: u
aBTOMaTH3MPOBAHHBIX
cucTeM 00paboTKu
uHpOpPMaLIUU U
YIpPaBJICHUS B
COOTBETCTBHUH C
pelaeMbIMH 3a/1a9aMHu;
B-TIK-2[1] - Bnanets:
HaBbIKaMU pa3padOTKU
MoJiesiel 1 KOMIIOHEHTOB
BBICOKOTIPOU3BOAUTEIBHOTO
3alUIIEHHOTO
MIPOTPaMMHO-AIIapaTHOTO
obecrieueHus u
aBTOMAaTH3HPOBAHHBIX
cucrteM 00paboTKH
nH(poOpMaluu U
yIpaBJIECHUS C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
WHCTPYMEHTAIBHBIX
CPEACTB U TEXHOJIOTUI




cucteM 00paboTKH
nH(popMalu U
yTpaBJICHUSL.
Hcnons3oBanue
MH(POPMALIMOHHBIX
CEpBHCOB AJIsi
aBTOMAaTHU3aLNH
MPUKIIAIHBIX U
MH(POPMALMOHHBIX
MIPOLIECCOB MPEAIPUATHI
BBICOKOTEXHOJIOTMYECKHUX
OTpacyieil SJKOHOMHKH.

4. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Paznensl yueOHOM QUCHUIUIMHBL, UX 00bEM, CPOKH U3Y4eHUS U (HOPMBI KOHTPOJIS:

Ne HaumenoBanue
.0 pasaesia yueOHOH
JTUCIHHUIINHDI

Henean

Jlexknuu/ Ilpaxr.
(cemmuHapsi )/
JlaGopaTopHbIe
padoThbl, yac.

O0s13aT. TEKyIIMH

KOHTPOJIb (popma*,

HeaeIs)

MakcuMaJabHBIH

0aJ1 3a pazgea™*

pasnena (popma*,

ATTecTanus
HeJeJs)

HNuaukaropsl
OCBOCHHUS

KOoMIdeTeHIInum

4 Cemecmp

1 Opraamzanus Big Data
- CUCTEM

16/0/8

[\
(V)]

KHU-8







Mertoael W cpenctsa
Opra"usanuu
pacrpeneseHHOTO
aHaJIn3a JaHHBIX

9-15

14/0/7

25

KH-15

OIIK-

OIIK-

B-
OIIK-

3-
OIIK-

V-
OIIK-

B-
OIIK-

3-
OIIK-

V-
OIIK-







HUmoeo 3a 4 Cemecmp

30/0/15

50

KonTpoJabnbie
MepOoNnpUsTHSA
Cemectp

3a

4

50

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-
OIIK-

V-
OIIK-

B-
OIIK-

3-
OIIK-

V-
OIIK-

B-
OIIK-

3-
OIIK-

V-
OIIK-

B-




3-
VKII-
25

V-
VKII-
2,

B-
VKII-
2

* — COKpallleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OanioB noypkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH

CokpailieHne HauMEeHOBaHHUM (POPM TEKYIIETO KOHTPOJIS U aTTECTAIlMU Pa3/IeioB:

Oo6003ua | Ilo1HOe HAUMEHOBaHME
YeHHue

KN KoHTposb o uroram

3 3auer

KAJIEHJIAPHBIN IVIAH



Tembl 3ansaTuii / Conepxxanue

Jlek., | IIp./cem. | JIa6.,
qac. , yac. yac.

4 Cemecmp

30 0 15

Opranuszanus Big Data - cucrem

16 0 8

BBoaHoe 3ansiTHE

O6mue Bompocs! opranuzanuu BigData-cuctem. [Tpo6iembl
opraam3anuu BigData-cuctem. Kimaccudukanus xapakrepa
3aja4 Uil BBIOOpa MOAXOAsIIEeH peaan3anuu. MeToabl
nexomnosunuu BigData-3amay.

Bcero ayiuTopHBIX 4acoB

2 | | 1

Owntaiin

ApxurekTtypa BigData cucrem. Yacts 1

Metpuku npousBoauTenbHocTH BigData-cuctem, coctas u
Ha3HauY€HHE IMOJICUCTEM BHYTPEHHUX/BHEIIHUX OOMEHOB,
noacucteM online/offline ananutuku. OcobeHHOCTH
HCIIOJIb30BAaHUS BHEIIHUX U BHYTPEHHUX KaHAJIOB CBSI3U MPU
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.

Bceero AYAUTOPHLBIX 4YaCOB

2 | |1

Omutaiin

Apxurekrypa BigData cucrem. Yactp 2

Cnoco0b1 nnTerpauuu noacuctem online/offline 06padoTku,
MOJICKICTEM MHCKCUPOBAHUS U XpaHEHHsI JaHHBIX. BBeeHue B
po0JIeMaTUKy TOCTPOEHUS CUCTEM MOHUTOPUHTA
BBIUUCIIUTENLHBIX pecypcoB. CocTaB v Ha3HaUYeHUE (Ha
IpUMepe CUCTEMbl MOHUTOPHHIA BHIYUCIIUTENIBHBIX PECYPCOB)
moxynei online/offline 06paboTku, moacucTem
MH/IEKCUPOBAHUS U XPAaHEHUS TaHHBIX.

CrannmapTHbie CpeACcTBa Pa3pabOTKH JIJIsl OpraHU3aIuu
MIPOLIECCOB MOTOYHOM 00pabOTKU OOIBIIUX 0OOHEMOB JaHHBIX.
[TpUHIUIIBI TOCTPOCHUS HHTETPAIIHOHHOTO KJIACTEPHOTO
uHTepdeiica A opraHu3aly B3auMOICHCTBHS
pacrpeieeHHBIX CUCTEM.

Bcero ayiutopHsIX 4acoB

2 | | 1

Omniaiig

HNudpacrpykrypa BigData cucrem

CucTreMbl MOCTPOCHUS BUPTYATU3UPOBAHHBIX CETEBBIX
uHPpacTpyKTyp. CUCTEMBI IETKOBECHON KOHTEHHEPU3AIUH.
Bonpoce! BUpTyanu3anuu ceTeBblX PYHKIMNA U TOCTPOEHUS
IIPOrPaMMHO OIIPENENSIEMbIX CETEN.

Haznauenue texnonoruit SDN/NFV. Mexanusmbl paboThl
CUCTEM YIPaBJIEHUS BUPTyaIM3UPOBAaHHBIMU KOHTEHHEPAMHU.
Texnonorust kouTeiHepuzauuu OpenShift nns pa3BepTeiBaHUsS
IIPOTPaMMHBIX pelleHui B o0ake.

[Ipuntumne! ucnonb3oBaHus TexHojaorud OpenStack u
OpenShift s opranuzanum ceTeil BUPTyaJIbHBIX MAIIMH U
CUCTEM YIpaBJICHUS] KOHTEHHEPaMH.

Bceero AYAUTOPHLBIX 4YaCOB

4 | |2

Ownutaiin

ITakeTHas pacnpenegeHHas 00padoTka 00JbIINX 00bEMOB
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.

Bceero AYAUTOPHLBIX YaCOB

4 | | 2

Owntaiin




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

2 | |1

Owntaiin

MeToab! U cpecTBA OPraHU3AIUH PacnpeIeIeHHOTo
aHaJM3a IAaHHBIX

14 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

4 | |2

Omnutaiig

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

4 | | 2

Omnutaiig

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

4 | | 2

Oniang

15-16

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

2 | | 1

Omniaiig




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

Opranmnsanus Big Data - cucrem
Opranmzanus Big Data - cuctem

MeToabl U cpeCTBA OPraHU3aALMHU pacnpeaeIeHHOro
aHaJIN3a JaHHBIX

Mertoabl U CpelicTBa OpraHU3alMU PACPEICICHHOTO aHAIN3a
JIaHHBIX

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[IpoBeneHue nekmuii mNpemxycMaTPUBAET HCIOJBb30BAaHUE TEXHMUUECKHX CPEACTB OOyUCHHS
(TCO) nnst mokaza mpe3eHTalui, WITIOCTPAIMU Tpoliecca pa3paboTKH, OTIAIKA U MPOPUITUPOBAHMS
IPOTrpamM.

6. ®OHJ OLIEHOYHBIX CPEJCTB

@®OoH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILINHE 00€CIeYrBaeT MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3yabTaToB O0y4YeHHs (KOMIIETEHIIMA W UX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIEro,
PYOEIKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJIS IO JUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIIETCHIMSMH H (OpMaMH KOHTpPOJII HMX OCBOCHHS
MIpe/icTaBjeHa B ceayIoueil Tabnuie:

KomnereHnuus NHaukaTopbl 0CBOEHUS ATTecTaAllMOHHOE MePONIPUATHE
(KII 1)
OIIK-1 3-OIIK-1 3, K-8, KU-15
Y-OIIK-1 3, KU-8, KU-15




B-OITK-1 3, KU-8, KU-15
OIK-2 3-OI1K-2 3, KU-8, KU-15
V-OI1K-2 3, KU-8, KU-15
B-OITK-2 3, KU-8, KU-15
OI1K-3 3-OI1K-3 3, KU-8, KU-15
V-OI1K-3 3, KU-8, KU-15
B-OI1K-3 3, KU-8, KU-15
OITK-4 3-OIK-4 3, KU-8, KU-15
V-OIIK-4 3, KU-8, KU-15
B-OITK-4 3, KU-8, KU-15
OI1K-5 3-OI1K-5 3, KU-8, KU-15
V-OIIK-5 3, KU-8, KU-15
B-OTIIK-5 3, KU-8, KU-15
OIIK-6 3-OI1K-6 3, KU-8, KU-15
V-OIIK-6 3, KU-8, KU-15
B-OITK-6 3, KU-8, KU-15
OIIK-7 3-OI1K-7 3, KU-8, KU-15
V-OIIK-7 3, KU-8, KU-15
B-OIK-7 3, KU-8, KU-15
OIIK-8 3-OI1K-8 3, KU-8, KU-15
V-OIIK-8 3, KU-8, KU-15
B-OTIK-8 3, KU-8, KU-15
TK-1 3-TTK-1 3, KU-8, KU-15
V-IIK-1 3, KU-8, KU-15
B-TIK-1 3, KU-8, KU1-15
TK-2 3-1TK-2 3, KU-8, KU-15
V-IIK-2 3, KU-8, KU-15
B-TIK-2 3, KU-8, KU-15
VK-4 3-VK-4 3, KU-8, KU-15
V-YK-4 3, KU-8, KU-15
B-YK-4 3, KU-8, KU-15
VYKII-1 3-VKII-1 3, KU-8, KU-15
V-VKII-1 3, KU-8, KU-15
B-VKII-1 3, KU-8, KU-15
YKII-2 3-VKII-2 3, KU-8, KU-15
V-VKII-2 3, KU-8, KU-15
B-VKII-2 3, KU-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 CHG,HYIOH_[CI‘;I IIKaJIOM:

Cymma Orenka mo 4-ex Ouenka | TpebGoBaHUS K YPOBHIO OCBOCHHIO
0asIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUTLINHBI

90-100 5 — «omauuHo» A O1eHKa «OTJIMYHO» BBICTABIIAETCS




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.

OHCHO‘{HHG CpCACTBa ITPHUBCACHLI B HpI/IJ'IO)KeHI/II/I.

7.  YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCHUILINHBI

OCHOBHAZ JIMTEPATYPA:

1. DU A22 Advances in Data Mining. Applications and Theoretical Aspects : 16th Industrial
Conference, [CDM 2016, New York, NY, USA, July 13-17, 2016. Proceedings, Cham: Springer
International Publishing, 2016

2. 91 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 nHayka o nanssix : , Cankr-IlerepOypr:
ITurep, 2020

4. 91 b 82 OcHossl pabotsl ¢ Texnonorueir CUDA : , Mocksa: IMK Ilpecc, 2010



5. 9U C 18 Texunonorus CUDA B npumepax: BBEJICHUE B IPOrPaMMHUpPOBaHHE IpapruuecKux
nporieccopoB : , Mocksa: JIMK Ilpecc, 2011

JOITOJIHUTEJIbHA S JIMTEPATYPA:
1. 510 A45 Anroputmsl : mocTpoeHue U aHanu3, Mocksa [u ap.]: Bumesmc, 2011

2. 004 1118 ITapannensusle Beuncienus Ha GPU. Apxurektypa u nporpamMmMHas mozenb CUDA :
yuebHoe nocobue, Mocksa: M3natenbctBo MockoBckoro yuusepcuteta, 2012

[MTPOI'PAMMHOE OBECITEYEHUE:

CrenranbHOe MporpaMMHoOe oOecriedeHne He TpedyeTcs
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

CrennanbHOe MaTepualbHO-TEXHUYECKOe oOecrieueHne He Tpedyercs

9. YYEBHO-METOAUYECKHUE PEKOMEHJIALUU JJIA CTYAEHTOB

1. YkazaHus Ui NpoCTyIIMBaHUS JEKIUN

[lepen HayamoM 3aHATHI O3HAKOMUTHCS C YUYEOHBIM IJIAHOM M CIUCKOM PEKOMEH/JI0BaHHOM
JUTEPATYPHI.

[lepen mocemeHneM OYEpEIHOW JIEKIUH OCBEXHTb B TAMATH OCHOBHBIC KOHIICTIUU
npoiiieHHOTo paHee Mmarepuaina. [loAroToBUTH mpu HEOOXOAMMOCTH BOMPOCH! MpemnojaBareiro. Ha
K0 JIeKIIMH CIIeyeT 3a/aBaTh BOMPOCH KaK 10 MaTepHaly TEKyIIeW JIGKIIWW, TaK U M0 paHee
MIPOYUTAHHBIM JICKIUSIM.

IIpy wu3y4yeHMH JEKIMOHHOIO MaTepuana oO0S3aTeNbHO CIEAYEeT CONOCTaBIATh €ro C
MaTepHaloM CEMHHAPCKHUX U Ja00paTOPHBIX 3aHATHH.

Jns OGonee moApoOHOro H3ydeHUs Kypca cienyer padoTaTh C PEKOMEHIOBAaHHBIMHU
JIUTEPAaTypHBIMU HCTOYHUKAMH U MaTepHajamMu u3 cetu Internet.

2. YkazaHus Ui IPOBEACHUS J1aDOpaTOPHOTO MPAKTUKyMa

CoOnronate TpeOOBaHMSI TEXHMKH O€30MAaCHOCTH, ISl Yero Npociymarb HEOoOXOAMMBbIe
pa3bsCHEHUS O TPABMIIBHOCTHU TIOBEACHUS B JIAOOPATOPHUH.

[lepen BbImMoONHEHMEM  1abopaTOpHON PaOOTHI TPOBECTH CAMOCTOSATEIHLHO MOATOTOBKY K
paboTe H3y4YMB OCHOBHBIE TEOPETUYECKUE TIOJO0XKEHUS, 3HAHME KOTOPBIX HEOOXOAMMO JUIs
OCMBICJIEHHOT'O BBITIOJTHEHUS paOOTHI.

B npouecce BbImonHeHUs paboThl cielyeT MOCTOSHHO OOWIaThecs C IperojaBaTesieM, He
JIOTyCKast O BO3MOXKHOCTH HEMPABUJIbHBIX AEUCTBUI.



[Ipu cnave 3adera o paboTe MOATOTOBUTH OTUYET O MPOJEIAHHON paboTe, T JAOJKHBI ObITh
OTpakCHBI OCHOBHBIC PE3YJIHTAThl U BHIBO/IBI.

3. Yka3aHus 110 BBIIIOJIHEHUIO CAMOCTOSITENIbHON paObOThI

[TosryunTs y mpenoaBaTelis 3a/laHue M CIIUCOK PEKOMEHIOBAaHHOH JINTEPATYPHI.

N3ydyeHrne TeOpeTHYECKUX BOIIPOCOB CJCAYET MPOBOAMTH MO BO3MOXKHOCTH CaMOCTOSITEIIBHO,
HO TIpH 3aTPYIHEHUSAX 00paIIaThCs K MPETo1aBaTeo.

[Ipu BeIMONTHEHUH (DPOHTAIBHBIX 3aJJaHWA IO YCMOTPEHHUIO TperojaBareiss padoTa MOXKET
ObITh OlleHEHa Oe3 MHCbMEHHOTO OTYeTa Ha OCHOBE OTBETOB HA KOHTPOIBHBIE BOMPOCHI, MpHU
YCIIOBUU aKTUBHOM CaMOCTOSITEIHHON paOOTHI.

10. YYEBHO-METOJWYECKHE PEKOMEHIALIMHA IS IPEIIOJABATEJEN

1. Yka3zaHus 1iid npoBeIeHUs JEKIUN

Ha mnepBoif BBOAHOHM JeKkuuu cienaTb oOumui 0030p coxepkaHus Kypca. Jlath mnepedeHb
PEKOMEH/I0BaHHOM OCHOBHOM JIUTEPATyphbl U BHOBb MOSIBUBLIMXCS JIMTEPATYPHBIX HCTOUHUKOB.

[lepen u3noXkKeHUEM TEKYIIEro JEKIMOHHOIO MaTepuana KpaTKO HAallOMHUTh 00 OCHOBHBIX
BBIBOJIaX 110 MaTepHaliaM MPeIbIIyIIen JeKIIHH.

BHUMaTeIbHO OTHOCUTBCS K BONpPOCAM CTYJIEHTOB U TpU HEOOXOJUMOCTH JaBaTh
JIOTIOJTHUTENbHBIE 00Jiee MOIPOOHbIE MOSICHEHUS.

[lepuonuyeckn oOcCBeIaTh Ha JIEKUUSAX HauOojiee BaXHbIE BOMPOCHI J1abOpaTOPHOTO
MPAKTUKyMa, BBI3BIBAIOIINE Y CTYICHTOB 3aTPyIHEHHUS.

B cepenune cemectpa (OpUESHTHPOBOYHO TIOCTE 8-U JIEKIIUN) 0053aTEIFHO TPOBECTH KOHTPOJIb
3HaHUH CTYJIEHTOB TI0 MaTepHajaM BCEX MPOYUTAHHBIX JICKITHA.

XKenarenbHO UCHONB30BaTh KOHCIEKTHI JIEKIMM, B KOTOPBIX HCIONb3YEeTCSd MPHUHSTAS
npenojaBaTesieM cucTeMa 0003HaYeHHI.

JlaBaTh peKOMEHAALNU CTYACHTaM sl IOATOTOBKH K OYEpETHBIM Ja00paTOPHBIM paboTaMm.

Ha mnocnenneit nexkuuu yaenuTh BpeMst s o0030pa HauOolee BaXHBIX TOJOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. YxazaHus Ui IPOBEACHUS JIabOpaTOPHOTO MPAKTUKYyMa

Ha nepBom 3anstun pacckaszatrh 0 1a00paTOPHOM MPAKTUKYME B IIEJIOM (O LIETSAX MPaKTUKyMa,
WHCTPYMEHTAIIBHBIX CPEACTBaX /IS BBHINOJHEHHS JIA0OPATOPHBIX pPabOT, O TOpPSIKE OTdYeTa TI0
nabopaTopHbIM paboTaM), TPOBECTH HWHCTPYKTAX IO TEXHUKE O€30MacHOCTH TpU paboTe B
nabopaTopuH.

Jlis BBITIOJNIHEHUS KaXJ10iM j1abopaTopHO palbOTHI CTyJIEHTaM BbIAAaBaThb WHAMBHIyallbHbIE
3a/laHusl.

[Ipy npuHATHM OT4YeTa MO Kaxaoi nabopaTopHOil paboTe 0O0s3aTeNbHO MOOECENOBATH C
KKIBIM CTYJIEHTOM, 3aJlaBas KOHTPOJIbHBIE BOMPOCHI, HAMPABICHHBIE HA MMOHUMaHHE H3y4aeMOW B
n1abopaTropHOit paboTe MPOOIEMBI.

Mo xaxmoit pabote puKCUPOBaTh (HAKT BHITOJHEHHUS U OTBETA HA KOHTPOJIBHBIE BOIPOCHI.

OO0mmii 3a4eT MO MPAKTUKYMY [OJDKEH BKJIIOYATh BCE 3a4€Thl MO KaXIAOW JIabopaTOpHOM
paboTe B OTIAEITHHOCTH.

3amaHus Ha KaXOyl0 CIEAYIOLIyI0 JIaopaTOpHYIO paboTy CTYIEHTY BbIAaBaTh MO MeEpe
BBIMIOJTHEHUS U CAAYU TPEIbIIyIIUX padoT.
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