Paboyasi nporpamMma qucHUIVIMHBI (MoayJist) «boJibine 6a3bl JaHHBIX», BKIIOYAI0IIAs
OLCHOYHBbIC U METOANIECCKUE MAaTECPHUAJIbI

1. TpeGoBanus K pe3yabTaTamM 00yueHHs N0 JUCHUILINHE (MOAYJIIO)
1.1. Ilepeyenb koMmeTreHuMi, ¢opmMHupyeMbIX JHCHUIVIMHOW (MoOay/J1eM) B Ipouecce
OCBOEHHS1 00pa30BaTeJbLHONH MPOrPaMMBbl

I'pynna komneTeHUM Kareropusi komnereHumii Koapbl u conepkanne KoMneTeH Ml

IIpodeccronanbubie - IIK-2. Co3maer ©  HCHONB3yeET

MpOTpaMMHBIE CpeICTBa 00pabOTKH
OONBIIMX OOBEMOB MAHHBIX, B TOM
YHUCJIE C HCIIOJb30BaHUEM METOA0B
MAallIuHHOI'O O6y‘l€HI/I$I u
HNCKYCCTBCHHOT'O HUHTCIIICKTA,
NPUMEHSET pe3yJIbTaThl 00paboTKU B
pemIeHIH TPOMBIIIUIEHHBIX M OU3HEeC-
3a71a4
1.2. KomnereHUMM ¥ HWHAUKATOPbI MX JAOCTH:KeHHMHA, (POPMHUPYEMbIX JHCHMILIMHOM
(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeJIbHOM NMPOrpaMMbl

Kon Kon
HHIAKATOPA Conep:kaHue HHIAKATOPA KOMIETEHIINA
KOMITETEHIMHU
KOMINeEeTEeHINU
I1K-2 IK-2.1 Biageer MHCTpYMEHTaMH U CPeCTBAMH PaOOThI ¢ 0OJIBIIMMU JITAHHBIMH
T1IK-2.2 BreimonHseT aHaim3 00JBINX JAHHBIX HA OCHOBE TPeOOBAHMIMA
[K-2.3 Co3maer W MpUMEHSIET MPOTPaMMHBIC CHCTEMBI Ha OCHOBE pPE3yJIbTaTOB
00paboTKK OONBIIMX NAHHBIX IJIS PEIICHUS MPOMBIIUICHHBIX U OW3HEC-
3a7a4

1.3. Pe3yabTaTrhl 00y4eHus N0 JUCHUILIHHE (MOIYJIIO0)

Heap u3yveHusi TUCUMILUIMHBI (MOAYJs1) — OCBOCHHME IMPUHIIMIIOB, METOAOB, TEXHOJOTHN U

MHCTPYMEHTOB 00pabOTKU U UCTIOIH30BAHUS OONBIINX JAaHHBIX B HHPOPMAIIMOHHBIX CUCTEMAX.
B pesynbrare nzydeHust JUCIUIUTHHBI (MOIYJIs1) OOYJArOIIHIICS JOJIKEH

3HATh:

e METOJIBI pelieHHs 3aJady OOpabOTKM W aHanmu3a OOJBIIUX JaHHBIX, BO3MOKHOCTH
BBICOKOIIPOU3BOJIMUTENBHBIX BBIYMCIUTEIBHBIX CUCTEM, TEXHOJOTHHM pPACIPEAEICHHBIX
BBIYHCIICHHI, METOJIbI U Mosiei Data Mining.

YMeThb:

e paspabaTeiBaTh W AaHATU3UPOBATh KOHIENTyaJdbHbIE M TEOPETHYECKHE MOJACTH
MPUKJIAIHBIX 33/1a4 aHAIM3a OOJBIINX JaHHBIX;

® CIIOJIb30BAaTh W NPUMEHATH YIIIyOJICHHbIE 3HAHHUA B 00JACTH OOpabOTKM U aHAIM3a
OOJIBIIMX JJAHHBIX;

® OIICHMBATh BPEeMs U HEOOXOIMMBIE alapaTHbIE PECYPCHI IS PEIICHUS 3a7a4 aHAIN3a U
00pabOTKH TaHHBIX;

® CO3/7aBaTh AITOPUTMBI aHAIM3A H 00pa0OTKH OOJBIIOr0 00beMa JAHHBIX C IPUMEHEHUEM
Mozenei Data Mining.

BJIA/I€Th:

® HaBbIKAMHU TPUMEHEHUS TMPOTPAMMHBIX CHCTEM, TPEIHA3HAYCHHBIX I aHalu3a
OOJBIINX TAHHBIX.

2. O0beMm, CTPYKTYpA U COAePKAHME JUCUHUILINHBI (MOLYJIs1)
2.1. O0beM QM CHUIIMHBI (MOIYJIs1)

Buowt yueonoi pabomut Dopmut 00yuenusn

Ounasa

OO01IAasi TPYIOEMKOCTD: 3aUCTHBIC SMHUIIBI/YaChI 4/144
KonTakTHas padora: 64
Jlexuuu 32
JlabopatopHbie pabOThI 32
[IpakTHyeckue 3aHsTHS, CEMUHAPBI 0
IIpoMe:KyTOYHASI ATTECTAIMSA: 334CT C OI[CHKOMN 0




| CamocrosiTesibHas padora (CP) 80

2.2. Tembl (pa3menbl) AUCUMIIMHBI (MOAYJsI) € YKa3aHMeM OTBEIE€HHOr0 Ha HHMX
KOJIN4eCTBa 4acoB 1o (popmam 00pa3oBaTe1bHOM AesITeTbHOCTH

Ounasn popma odyuenus

Buabl yueOHoii padoTsl (B yacax)
Ne | HammeHoBaHue TeM Konrakruas pagora
3ansaTus
n/n | (pa3ueyioB) 3aHATHSA CEMHUHAPCKOr0 THIA CP
JIEKIINOHHOTO THNA
J HNuble 113 C JIP Hubie

1. Ananu3 CHUCTEMBI 4 0 0 0 4 0 10
00paboTKU 00BIITUX
JTAHHBIX

2. CoBpeMEeHHBIE ~ METOMBI 4 0 0 0 4 0 10
BH3YaIH3alUI
nH(pOpMAITHN B
npuiokeHusix Big Data

3. 3agaun  mapauieabHOU 4 0 0 0 4 0 10
00paboTKM  MaHHBIX B
HaYYHBIX UCCICTOBAHUAX

4. OpeitMBOpK Apache 4 0 0 0 4 0 10
Spark Kak cnoco0
00paboTKu 0OIBIIUX
00BEMOB TAaHHBIX

5. AHamu3  MaccMBOB U 4 0 0 0 4 0 10
BPEMEHHBIX PsIOB

6. Bonpocst XpaHCHHS 4 0 0 0 4 0 10
OOJIBIINX JaHHBIX

7. WsBnedenue, cbop U 4 0 0 0 4 0 10
Baymnarst Big Data

8. [IpakTuyeckue mTpUMEpHI 4 0 0 0 4 0 10
npumeHenus Big Data

Ilpumeuanusn:

JI — nexumn, 113 — npaktnueckue 3ansatusa, C — cemunapsl, JIP — maboparopusie padotsr, CP — camocrosrensHas

pabora.

2.3. Conepxkanue JMCHMILIMHBI (MOAYJIsI), CTPYKTYPHMPOBAHHOE IO TeMaM (pasjenaMm) H

BUJIaM padoT

Conep:xkaHue JEKIIMOHHOTO Kypca

Ne

w/n HaumenoBanue Tem (pa3zeyioB)

Copnep:xanue JIEKIUOHHOIO Kypca

1. | Agamu3  cucteMbl  0OpabOTKH
OOJIBIINX JTaHHBIX

O0beM reHepupyeMbIX JaHHBIX. MHOTOOOpa3ne OONBIINX NTaHHBIX
CKopoCTh TeHepUpOBaHUs I 00paOOTKH JaHHBIX MI3MEHUMBOCTB,
HecTaOMIIBHOCTB JaHHBIX BO BpeMeHH. JJ0CTOBEpHOCTh, COOpaHHBIX
JaHHBIX TpPyIOEMKOCTh MpOoliecca KOPPESIIMH M IOCTPOCHUS
B3aUMOCBS3€H MEKIY JaHHBIMU.

2. | CoBpeMeHHEIE METOIBI
BU3yanu3anuu  uHGopMamuu B
npuitoxkeHusix Big Data

Cnoxnas cronO9aras amarpaMma. XOpIoBas Juarpamma.
Comneunass gumarpamma. [loTokoBeIi rpaduk. MarpuyuHas
jquarpamma. Jlmarpamma paccesinust. Junarpamma ohlc

3. | 3amaun mapatensHONH 00pabOTKH
JIAaHHBIX B HayYHBIX MCCIIEIOBAHMSIX

[TpoGnemHbIe  TOYKM  Tpollecca  pealnu3aliyd  IPOrPaMMBL.
[MapamenbHble CTPYKTYphI anropuTMoB. [lapamienusM Ha ypoBHE
nHcTpykuui. [lapammenusm Ha ypoBHe 3afad mNapajuleiu3M Ha
YPOBHE aJIrOPUTMOB

4. | OpeiimBopk Apache Spark xax
coco®d  0o0paboTkm  OONBIIHX
00BEMOB JaHHBIX

lopuzonransHas wmacmrabupyemocts. OCHOBHAas —TEXHOJOTHS
pacmapamrenuBanus. Kiactepsr cpensl hadoop. OcobeHHOCTH
CHCTeMbI XpaHeHus. [JaBHbIe KOHKYPEHTBI U BBIYHCIUTEIbHbIC
MOIITHOCTh

5. | AHanM3 MacCHMBOB M BPEMEHHBIX
psizoB

Rolling window estimations. DKCIIOHEHIIMANBEHOE CIJIa)KHMBaHHE,
Mozaens XonbTa-Buntepca. Kpocc-Banmumanuss Ha BpeMEHHBIX
psnax, moadop mapamerpoB. JIuHelHble MOJEIM Ha BPEMEHHBIX
psnax. Uspneuenme mnpmsnakoB (Feature extraction). Jlumneiinas
perpeccus vs XGBoost




Bompocet (1oX11511170:4

JTAHHBIX

XpaHEeHUs

Bomnpocst

0€30IMacHOCTH  OONBIINX  JaHHBIX. PesepBHOE

konupoBanue obOmaka. CoOOCTBEHHBIC AITOPHUTMBI IIH(POBAHHSL.
TunuuHble MpoOIEeMbI

W3Bneyenue, cOOp W BaUIanus
Big Data

Onpeneneane MPOOIEMEIL.
JIAaHHBIX

IToaroroBka
JaHHBIX —

W3Bneuenue JaHHBIX.

— O4YMCTKa JaHHBIX. HOL[FOTOBKa

Hp€O6pa3OBaHI/IC JaHHBIX. Hpez[cxa3aTenLHLIe MOACIIN

IIpakTuueckue
npumeHenus Big Data

IIPUMEPBI

O0630p TPUMEPOB MPAKTUIECKOTO MPUMEHEHUs, YCIEIIHbIE U He
YCIEUIHBIC BAPHAHTHI

Coaep:xkanue 3aHATHII CEMHHAPCKOT0 THIIA

HaumenoBanue Tem (pa3iesioB)

Tun

Copnep:kanue 3aHATHII CEMMHAPCKOT0 THIIA

Anamms CUCTEMBI
OOJBIINX JaHHBIX

00paboTkn

JIP

Wzydenne apXuTEeKTyphbl CHCTEM 00paOOTKH OOIBIINX
nmanabix (Hadoop, Spark, Hive u np.). Usy4enue
OCHOBHBIX KOMITIOHEHTOB CHCTEMBI 00pabOTKN OOJBIINX
nmanebX - HDFS, YARN, MapReduce. Ouenka
MIPOMU3BOIUTEIBHOCTH CHCTEMBI 00paO0TKH OOJBIINX
JIAaHHBIX C UCII0JIb30BAHMEM Pa3IMYHBIX METPUK.
[IpoBenenue anannza cucTeMbl 00paObOTKH OOJBIINX
JAHHBIX OJI BBIABJICHUA BO3MOXKHBIX npo6neM u
ONTHMU3AIMN TPOU3BOAUTEILHOCTH.

CoBpeMeHHEIC METOIBI
BU3yaNM3alud  MHGOpPManud B
npuinokeHusix Big Data

JIP

O030p OCHOBHBIX METOAOB BH3YAJIM3aIllMH JAaHHBIX M HX
npumeHenne B Big Data. CozgaHue WHTEpakTHBHBIX
BU3YyaJM3alUi C HCIONb30BAaHUEM TEXHOJIOTUN, TAKHX KaK
D3.js u Highcharts. [IpuMeHeHHE METOIOB BU3YaIU3aI[UH
JUIs aHauu3a M UHTepnpeTanuu JaHHbIX. OleHka
3G (GEKTHBHOCTH  PA3MYHBIX METONOB  BH3YalIH3aLUU
JIAHHBIX TIPU aHAJIM3e OOJBINX 00BEMOB JIAHHBIX.

3ajaun mapauIeNbHOM 00pabOTKH
JaHHBIX B HAYYHBIX HCCIICIOBAHHAX

JIP

HccnenoBanne  3agay, TpeOYIOIIMX  MapauIelIbHOM
00paboTkn OoipmIX O0O0BEMOB MAHHBIX B HAYYHBIX
uCCeOBaHMsAX. lI3ydyeHHe METOJNOB TMapaliesIbHOTO
nporpamMmupoBaHusi g 3ddexTuBHON  00pabOTKH
OonpiMX 00BEMOB JaHHBIX, Takux kak MPI u OpenMP.
Pa3paboTka U TecTMpoBaHUE MapauICNIbHBIX AJTOPHUTMOB
JUIL  pelleHMs  3aJad  HAay4YHbIX  HCCJIEHNOBaHHU.
CpaBHUTENBHBIN aHATN3 () (HEKTUBHOCTH MApaUISTbHBIX U
MOCIIEJOBATENBHBIX AJITOPUTMOB Ha OONBIIMX 00BeMax
JAHHBIX.

Spark kak
OOJIBIINX

@peiimBopk  Apache
croco0 00paboTku
00BEMOB TaHHBIX

JIP

Beenenne B ¢peiimBopk Apache Spark u ero ocHoBHBIC
KoMITOHeHThl.  Pa3zpaborka  Spark-npwiiokeHuit — mis
00paboTKH OOJIBIINX 00BEMOB JAHHBIX C HCIIOJIL30BAHUEM
s3bIKa TporpamMMmupoBanusi Scala. BeimonHeHue ananmza
MaHHBIX ¢ ucmonb3oBaHmeM Spark SQL m Spark MLIib.
OnTuMu3aus MPOU3BOAUTENFHOCTH Spark-TpruiioKeHni
W aHaJIM3 UX MaclITabupyeMOCTH.

AHanu3 MacCUBOB W BPEMEHHBIX
psnoB

JIP

3HaKOMCTBO C METOJaMH aHaju3a BPEMEHHBIX PSAIOB U
MAaCCHUBOB. HpI/IMeHeHI/Ie OTUX METOOA0B JJIs1
MPOTHO3UPOBAHUS BPEMEHHBIX PSJIOB C HCIOJb30BAHUEM
R mmu Python. HccnemoBanne u cpaBHEHHE Pa3TUYHBIX
METOJIOB aHajn3a MAacCHBOB Ha MpuMmepe OONbITUX
Ha0OpOB naHHBIX. Pa3zpaboTka pekoMeHIaIwid Mo BEIOOPY
HamboJee MOIXOAAIIIX METOOB aHAN3a U Pa3IIMIHBIX
TUIOB JAHHBIX.

Bormpocet 00IBIITHX

JAHHBIX

XpaHCHUA

JIP

PaccMoTpeHre  OCHOBHBIX  MOIXOJOB K  XPaHCHUIO
60J'[I)LHI/IX JaHHBIX, BKJIKOYaA O6Ha‘IHI)Ie U JIOKAJIBbHBIC
XpaHI/IJ'II/IHIa. OL[CHKa HpeI/IMyHleCTB nu HCIOCTATKOB
pa3IHYHBIX THUIOB Xpanuinil, Takux kak HDFS, S3, NAS,
SAN, u T.1. BbiOOp ONTHMATLHOTO pEUICHUS IS
XpaHeHus: OOJBUIMX [AHHBIX HA OCHOBE aHaK3a
TpeboBanuit u OromkeTa. [IpoeKkTHpOBaHUE U peanu3aius
CHUCTEMBbI XpaHEHUS OOJBIIMX JAHHBIX C Y4YETOM
TpeOOBaHUH K TMPOU3ZBOAUTEILHOCTH, JOCTYIIHOCTH U
06E€30IaCHOCTH.




W3snedenue, coop u Banuganus Big
Data

JIP OnpenencHrue WCTOYHHUKOB M THIIOB MaHHBIX, KOTOPBIC
OyIyT HCIOJB30BaThCA B mMpoekTe. OmmcaHue mporecca
M3BJICUCHHS JAaHHBIX M3 PA3NIUYHBIX HUCTOYHUKOB, TAKUX
Kak 0a3wl qaHHBIX, API, daitner u ap. Peanmsanms metomos
cOOpa M OYUCTKH JAaHHBIX, a TAKXKE WX HOPMAJIHM3alUs U
CTaHIapTU3aIvs. Banumarys TaHHBIX ITyTeM MPOBEACHUS
aHajin3a HUX KadeCTBa U COOTBCTCTBUA Tpe6OBaHI/IﬂM

HPOCKTA.

IIpakTuueckue
npumeHeHns Big Data

TIPUMEPBI

JIP | Pa3bop mpumMepoB ycmemHoro ucnoinr3oBanus Big Data B
Pa3IMYHBIX OTPACIAX, TAaKHMX KaK MapKeTHHT, (DHHAHCHI,
MeIMIHUHA U T. 1. AHamu3 3QPEKTHBHOCTH MPUMEHEHHS
Big Data mis perieHns KOHKPETHBIX 3a1ad M MpoOJieM.
BrisBienue MOTEHIMAIBHBIX BO3MOXKHOCTEH u
orpaHMYeHUH ucnonb3oBanus Big Data B pa3HbIxX cdepax.
[MoaroroBka  pekoMeHAalMid MO  ONTHMAILHOMY
ucnonp3oBanuio Big Data B 3aBucHMOCTH OT crielu(pHUKH

KOHKPETHOH OTpaciy Win cepsl AeITEIEHOCTH.

Copep:xxaHue caMOCTOSITE/IbLHOWH PadoThI

HaumenoBaHue TeM (pa3jiejioB)

Cozaep:kanue caMOCTOSITeJIbHOI PaGoThI

Amnanuz CHCTEMBI
OOJIBIINX JAHHBIX

0b6paboTku

Pabora c NTEKIIMOHHBIM MaTEPHAIOM, IOUCK M 0030p JIUTEPATyphl U
JIEKTPOHHBIX HCTOYHHKOB HMH(MOPMAIMKM [0 WHAWBHIYaIbHO
3agaHHoOll mpobnmeme Kypca. V3yueHume TeMm, BBIHECEHHBIX Ha
CaMOCTOSITENIbHYIO popaboTKy. Iouck, aHasus,
CTPYKTYpHpOBaHue U mpe3eHTanust uHpopmanuu. [loxroroska k
OILICHUBAIOIINM MEPOIPUATHSIM

CoBpeMeHHbIE METO/IbI
BU3yanu3anuu ~ uHQOpManuu B
npunoxeHusx Big Data

Pabora ¢ IeKIIMOHHBIM MaTepHAIOM, TOUCK M 0030p JIUTEpaTyphl U
9NIEKTPOHHBIX HCTOYHHKOB HWH(MOPMAIMH 1O HHAWBHIYAJIBHO
3amaHHOM mpobieMe Kypca. M3ydeHme TeM, BBIHECEHHBIX Ha
CaMOCTOSTEIILHYIO popaboTKy. IMowuck, aHaIN3,
CTPYKTypHpOBaHHE M Mpe3eHTauus uHpopmanuu. [loaroroBka K
OLICHHMBAIOIIIUM MEPOPUSITHIM

3ajgaun mapauieNibHON 00paboTKH
JAaHHBIX B HAYYHBIX HCCICAOBAHMSIX

Pabora c NTEeKIIMOHHBIM MaTepHaIoM, TOUCK ¥ 0030p JUTEpaTyphl U
JIEKTPOHHBIX HCTOYHMKOB HMH(MOPMAIMKM [0 HHAWBHUIYaIbHO
3ajaHHOil TpobneMe Kypca. M3ydeHue TeM, BBIHECEHHBIX Ha
CaMOCTOSATEIBHYIO popadboTKy. Ionck, aHaIN3,
CTPYKTYpHpOBaHNE W Tipe3eHTarust uH(opmarmn. [loxroroska k
OLICHUBAIOIIUM MEPOIPUATUSIM

OpeiimBopk  Apache
crnocod  00paboTKH
00BEMOB TaHHBIX

Spark xax
60BIINX

Pabora c NTeKIIMOHHBIM MaTepHaIoM, TOUCK M 0030p JUTEpaTypsl U
QJIEKTPOHHBIX HWCTOYHMKOB HMH(MOpPMAlMK [0 HHAWBHIYaIbHO
3aaHHOil Tpobieme Kypca. V3yueHue TeMm, BBIHECEHHBIX Ha
CaMOCTOSATENBHYIO popaboTKy. IMowuck, aHaIN3,
CTPYKTYpHpOBaHHE U Tpe3eHTanust uH(opmarun. [loxroroska k
OLICHMBAIOIIUM MEPOIPUSITHUIM

AHanmu3 MacCHBOB W BpPEMEHHBIX
pAI0B

Pabota ¢ neKImoHHBIM MaTepHuaIoM, TIOUCK U 0030p JUTEPaTypHl U
QJIEKTPOHHBIX HWCTOYHMKOB HMH(MOpPMAIMKM [0 HHAWBHIYaIbHO
3a1aHHON TpoOnemMe Kypca. V3yueHune TeMm, BBIHECEHHBIX Ha
CaMOCTOSTENTFHYIO MPOpaboTKYy. [Mounck, aHaJm3,
CTPYKTypHpOBaHue u mpeseHTanust uHdopmanuu. [loxroroska k
OIICHUBAIOIINM MEPOIIPHUATHSIM

Bomnpocet 00IBITIX

JaHHBIX

XpaHEHHS

Pabota ¢ neKIMOHHBIM MaTepHrajIoM, TIOUCK U 0030p JUTEPaTypHl U
ANIEKTPOHHBIX HMCTOYHHKOB WH(OpMAIMK 1O WHAWBUIYAITEHO
3a7aHHON TpobnemMe Kypca. V3yueHume TeMm, BBIHECCHHBIX Ha
CaMOCTOSITENIbHYIO popaboTKy. Iouck, aHaJu3,
CTPYKTypHpOBaHue U mpe3eHTanust uHdopmanuu. [lonroroska k
OIICHUBAIOIINM MEPOIIPUATHSIM

W3Bneuenune, cOOp ©W Bamuaanus
Big Data

Pabora ¢ NTEKIIMOHHBIM MaTEPHAIOM, IOUCK M 0030p JIUTEPATyPHl U
JIEKTPOHHBIX HCTOYHHKOB HMH(MOPMAIMKM [0 WHAWBHIYaIbHO
3amaHHoOil mpobnmeme Kypca. V3yueHume TeMm, BBIHECEHHBIX Ha
CaMOCTOSITENIbHYIO popaboTKy. Iouck, aHasus,
CTPYKTYpHpOBaHue W mpe3eHTanust uH(opmanuu. [loxroroska k
OILICHUBAIOIINM MEPOIPUATHSIM




8. [IpakTudeckue npuMepsl | PabGoTa ¢ IeKIMOHHBIM MaTepHalioM, IIOUCK U 0030p JUTEPATypHl U

npumeHenus Big Data ANEKTPOHHBIX HMCTOYHMKOB HH(OpMAIMM 1O WHAWBUIYAIBHO
3amaHHoOll mpobnmeme Kypca. V3yueHme TeMm, BBIHECCHHBIX Ha
CaMOCTOSITENILHYIO MpopaboTKy. IMownck, aHams,

CTPYKTYPUPOBAHNUEC W MNPE3CHTAUA I/IH(l)OpMaIII/II/I. HOHFOTOBKa K
OLICHUBAIONM MEPOIPUATUAM

3. OneHoYHBbICe MaTepHadbl JJsl IPOBEJCHUS] TEKYIIero KOHTPOJSA YCIeBAeMOCTH H
NPOMEKYTOUYHOM aTTecTalMH 00y4aroluXcs M0 JUCHUILINHE (MOIYJII0)
[lo nucuuruinHe (MOIYJIO) MPEITyCMOTPEHBI CIEAYIOIIME BHUAbI KOHTPOJS KauyecTBa
OCBOCHUSI:
® TEKYLIUH KOHTPOJIb YCIEBAEMOCTH;
® [IPOMEXYTOUHAs aTTeCTalUs O0YJarOIUXCs O AUCHUILTUHE (MOIYJIIO).
3.1.1. OueHouHble MaTepHaJbl 1Jisl NPOBeJAeHUs] TeKylleil aTrecTAMU MO JUCHUILINHE

(Mmoay.110)

Ne | KontposupyeMblie TeMbl (pa3aesibl) HaunMeHoBaHMe OLIEHOYHOTI'O CPe/ICTBA

n/n

1. AHanu3 cucTeMbl 00pa0OTKH OOJIBIINX TAHHBIX YcTHBII onpoc, KOHTPOJIbHAS paboTa
CoBpeMeHHbIE METO/IbI BU3yaJIU3aIiK | YCTHBIH ONMPOC, KOHTPOJIbHAas paboTa
nHdopmanuu B mpuiiokeHusx Big Data

3. 3amaun mapaienbHONH O00pabOTKM MaHHBIX B | YCTHBIN ompoc, KOHTpOJIbHAs paboTa
HAYYHBIX UCCIICTOBAHUIX

4. OpeiimBopk ~ Apache  Spark  kak  cmoco06 | YcTHEI ompoc, KOHTpoJbHAs paboTa
00paboTKK OONBIINX 00BEMOB JAHHBIX

5. AHanu3 MacCHBOB M BPEMEHHBIX PSI0B YcTHBIN onpoc, KOHTpoJIbHAsI paboTa

6. Bormpockl XxpaHeHHs OOJBIINX JTAHHBIX YcTHBIH onpoc, KOHTPOIbHAs padoTa

7. W3Bneuenue, coop u Bamuaanus Big Data YcTHBIH onpoc, KOHTPOIbHAs padoTa

8. [TpakTryeckue nmpumepsl npuMeneHus Big Data YcTHBIN onpoc, KOHTpOJIbHAs paboTa

3.1.1. TunoBbie KOHTPOJIbHBbIE 3aJaHUS UM UHbIe MaTepPHaJbl, HO0OX0AUMBbIE 1JI1 OLEHKH
3HAHWI, YMEHUI, HABBIKOB U (WJIH) ONbITA IeATEJILHOCTH B NMpoLecce TeKYIero KOHTPOJIst
yCIeBaeMOCTH

YcTHbIM onpoc

1. Hauano paGotbl. Ilonsite cruenapus u ys3na oOpaGotku. KoHconmupmamusi JaHHBIX.
Tpanchopmanus 1aHHBIX. Buzyanuzamnus 1aHHBIX.

AccouuaruBHble npaBuia. [lonck accolMaTUBHBIX MpaBUIL.

Knacrepuzanus. Anroput™ kiactepusanuu k-means.

[Iporuo3upoBaHue ¢ MOMOIIBIO JIMHEWHON PETPECCUMN.

Knaccuduxkarus ¢ momMompo HeHpoceTH.

. Knaccudukanus ¢ momMoIpto 1epeBbeB perieHuil.

KonTposabHblii padoTa

1. O3HakoMbTECH C JOCTYMHBIMH CIIOCOOaMU OOpabOTKM NaHHBIX. [ mpeatoskeHHBIX
MpernoaaBaTesieM JaHHbBIX BBITOJHUTE KOHCOIHUIAIUIO, TpaHC(hOpMalKio, BU3YyaIUu3aluio
JTAHHBIX.

2. BeblnonHUTE MOCTPOEHUE ACCOLMATUBHBIX MPABUWII JJIA MPEJIOKEHHBIX MIPENOoIaBaTelieM
JAHHBIX, HUCIOJIb3Yysl Pa3IMYHbIE NapaMeTpbl MOCTPOCHHUS AaCCOLMATHBHBIX IpaBUJL.
CpaBHuTe mOJIydeHHble pe3yiabTaThl. Onummre 4-5 acconuaTUBHBIX PaBUII,
MOJTyYEHHBIX B XOJ€ BBITIOTHEHUS paOOTHI.

3. Hcmonp3yss MeXaHHM3M KJacTepu3allud, peaJu30BaHHBIM Ha anroputMe k-means,
OCHOBBIBasICb Ha JIaHHBIX, NPEUIOKEHHBIX IPENOJABaTENEeM, pEIIUTe 3aJady
pacmpeneneHrs aHHbIX Ha KJIacTepbl W BBISBICHHUS CKPBITBIX 3aKOHOMEPHOCTEH.
[Ipoananu3upyiTe MONYYUBIIYIOCS KAPTUHY PACIPEACICHUS.

4. TloctpoiiTe mNpOrHO3 Uil NPEAJIOKEHHBIX TMPENOAaBaTeIeM [aHHBIX C IMOMOUIBIO
IuHEenHoON perpeccuu. IIpoaHanu3upyWre IIOCTPOCHHYXO C IIOMOIUBIO JIMHEWHOH
perpeccuu MOJeNb MPOrHo3a.

5. Iloctponite kapTthl KoxoHeHa [UIsl TNPEASIOKEHHBIX IPENOAABATENIEM  JIAHHBIX.
[Tpoananuszupyiite pe3ynbTaThl. Icoab3ys pasnnyHbie oToOpakeHus kapTel KoxoHeHa,
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noctpoire 3-4 npasuia.

6. IloctpoiiTe pAepeBO pelmieHHUs I8 NPEAJIOKECHHBIX MPENoJaBaTeIeM JaHHBIX.
[TorpoOyiiTe HKCHONB30BATH paA3IMUYHBIE 3HAUEHHUS IapaMeTpoB OOYyYeHHUs JepeBa
pelIeHns U CpaBHUTE IOJIyYeHHBbIE JepeBbs. BriBeaute 5 mpaBuil U3 MOCTPOSHHOIO
nepesa pemenuil. [Tpusenure 4-5 npuMepoB, 1u1sl KOTOPBIX MOXHO HCIOJIB30BAaTh METO
00pabOTKH IEPEBO PEIICHUA.

3.1.2. MeTtoanueckue MaTepHaJbl, ONpeAe/sOle MPOLeAyPbl OLCHHMBAHUS 3HAHWIA,
YMeHHH, HAaBbIKOB M (WIH) ONbITA [IeATEJbHOCTH B XOJAe TeKylero KOHTPOJs
yCIeBaeMOCTH
YcTHBIH 0TBET

Onenka 3HaHuil npeanonaraer AuddepeHIupoBaHHbIN MOAX0] K 00yJaromemMycs, y4yer
€ro MHIAMBUYaJIbHBIX CIOCOOHOCTEH, CTeNeHb YCBOEGHUS M CUCTEMAaTU3allud OCHOBHBIX MOHITHIA
U Kateropuil mo gucuuiuinHe. Kpome Toro, oreHuBaeTcss HE TOJBKO TJIyOMHAa 3HaHUI
MOCTaBJIEHHBIX BOIIPOCOB, HO M yMEHHME HCMOJIb30BaTh B OTBETE MPAKTUYECKUI Marepual.
OnenuBaeTcs KyabTypa pedH, BlIaJeHUE HaBBIKAMU OpaTOPCKOT0 UCKYCCTBA.

Kpumepuu oyenusanus: nocienoBaTebHOCTb, MOJHOTA, JOTHYHOCTD U3JI0KEHHUS, aHAIIN3
pPa3NMYHBIX TOYEK 3pPEHHs, CaMOCTOsATeNIbHOEe 0000IIeHne MarepHuaia, MHCIOJIb30BaHNe
po(ecCHOHANBHBIX TEPMHUHOB, KYJIbTypa pe4H, HaBBIKM OpaTOPCKOro MCKyccTBa. M3noxeHue
MaTepuaina 0e3 (paKTHUYECKUX OINOOK.

OueHka «omauyHO» CTAaBUTCS B Cllydae, KOTJa MaTepuall M3JlaraeTcs MCUepIbIBAIOIIE,
MIOCJIEZI0BATENBHO, TPAMOTHO M JIOTMYECKH CTPOMHO, IPH 3TOM pPAacKpbIBAIOTCA HE TOJBKO
OCHOBHBIE TOHATHUS, HO U aHAIU3UPYIOTCS TOUKH 3PEHHS Pa3IMYHBIX aBTOpoB. OOyuaroniuiics
HE 3aTPYJHSETCS C OTBETOM, COOTIONAET KyJIbTypy PEeUH.

OneHka «xopouwto» CTaBUTCS, eclii 00ydJarolUics TBEpO 3HAET MaTepuaj, rpaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, 3HaeT MPAaKTHYeCKylo 0a3y, HO IpU OTBETE Ha BONPOC JOIYCKAeT
HECYIIIECTBEHHbIE MOTPEIIHOCTH.

OneHka «ydoseiemeopumenbHo» CTaBUTCS, €CIM OOYYaIOUIMICS OCBOMJ TOJBKO
OCHOBHOM MarepHal, HO HE 3HAeT OTIENIbHBIX JeTajiel, 10MyCKaeT HETOYHOCTH, HEJOCTATOYHO
npaBUiIbHbIE (POPMYJIHMPOBKH, HapylIaeT IOCIEeI0BaTeIbHOCTh B M3JIOKEHHUM MaTrepuana,
3aTpyJHSIETCS C OTBETaMM, IIOKa3blBa€T OTCYTCTBHE JIOJDKHOW CBS3M MEXAYy aHalu30M,
apryMeHTaluen U BIBOJAMM.

Ouenka «HeyOoosremeopumenvHoy CTaBUTCS, €CAM OOydalouluiicss He OTBe4YaeT Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

KounTtpoubHas padora

OrneHuBaeTcss HE TOJNBKO INIyOWHA 3HAHUM IMOCTABJICHHBIX BONPOCOB, HO U YMEHHE
U3JI0KUTh TUCHbMEHHO.

Kpumepuu oyenueanus: mociaen0BaTeNbHOCTb, TOJHOTA, JOTMYHOCTD U3JI0KEHHUS, aHAIIN3
pa3IMuYHBIX TOYEK 3PEHHUS, CaMOCTOsATEeNbHOE 00001IeHne MmaTepuana. M3noxeHue marepuana
0e3 (paKTUIEeCKHX OIIMOOK.

OneHka «omauyHo» CTaBUTCS B Cllydae, KOTJa COOJII0/IEHbI BCE KPUTEPUU.

OrneHka «xopouioy CTaBUTCS, €Ci 00y4aroIIUics TBEPIO 3HAET MaTepuai, rpaMOTHO U
[0 CYLIECTBY H3JIaraeT €ro, 3HaeT MpaKTHYecKyko 0a3y, HO JOIMYyCKaeT HeCYIIeCTBEHHbIE
MOTPEIIHOCTH.

Ouenka «ydogremseopumenvbHoy CTaBUTCS, €cClId OOy4YaloIIUMHCS OCBOMJI TOJBKO
OCHOBHOM Marepuall, HO HE 3HAeT OTAEJIbHBIX JETaJel, T0MYyCKaeT HETOYHOCTH, HELOCTATOYHO
MpaBWIbHbIE (OPMYIHMPOBKH, HapyllaeT MOCIeA0BaTEIbHOCT, B M3JIOKEHUH MaTepHana,
3aTpyJHSETCS C OTBETAMM, IIOKA3bIBAET OTCYTCTBHE JIOJDKHOM CBS3M MEXAY aHAJIU30M,
apryMeHTalnuei 1 BbIBOJaMH.

OneHka «HeyoosnemeopumenbHo» CTaBUTCS, €ClIM OOydalolMHCS He OTBeYaeT Ha
MOCTaBJIEHHbIE BOIPOCHI.

3.2. OueHo4HbIe MAaTEPHAJIbI JIs1 IPOBEACHHUS IPOMEKYTOYHON aTTeCTaAlluH
3.2.1. Kpurepuu OueHKH pe3yJIbTaTOB 00yUYeHHUs 110 JTUCHUILIMHE (MOLYJII0)



xana
OLICHUBAHUS

Pe3yabTartsl
00yueHust

Iloxa3aTenn oneHMBaHUS Pe3yIbTATOB 00yYeHHA

OTJIMYHO

3HaeT:

- oOyyarommiicss TIyOOKO M BCECTOPOHHE YCBOMJI MaTepHall, YBEpPEHHO,
JIOTHYHO, MOCIIEA0BAaTEIBHO U TPAMOTHO €r0 M3JIaraeT, ONUpasiCh Ha 3HAHUS
OCHOBHOMH U JOIOJIHUTEIBHON TUTEPATYPBI,

- Ha OCHOBE CHCTEMHBIX Hay4HBIX 3HAHWH JleNlaeT KBaIM(UIMPOBaHHBIC
BBIBOJIbI M 00001IIeHNS1, CBOOOIHO ONEPUPYET KATETOPUSIMH U MOHSATHIMHU.

YmMmeer:

- o0ydJaromuiics yMeeT CaMOCTOSITENIbHO M INPaBUJIBHO peliath y4eOHO-
npodeccHoHaNbHbIe  3aJa4d WM  33JaHds, YBEPEHHO, JIOTMYHO,
HOCIIEIOBATENBHO U apIyMEHTHPOBAHO U3JIaraTh CBOE PELICHHE, UCIIONbB3Ys
Hay4YHBIC TTIOHATHS, CChUIAsICh HA HOPMATHBHYIO 0a3y.

Bmaneer:

- oOydaromuiicsi BIaJeeT pannoHAIBHBIMA METOJIaMHU (C HCIIOJIb30BaHHEM
palMOHATIBHBIX METOJNK) PEUICHHs CIIOXKHBIX NMPOpeCcCHOHATIBHBIX 3ajad,
MPEJCTaBICHHBIX JIEIOBBIMU UTPaMU, KecaMH U T.11.;

IIpu pemennn NpoaeMOHCTPUPOBAI HABBIKA

- BBIJICJICHUS [VIaBHOTO,

- CBSI3KOW TEOPETHYECKHX IMOJOXKEHHH C TpeOOBaHMAMH PYKOBOISIINX
JIOKYMEHTOB,

- M3JI0’KEHHS MBICIIEH B JIOTHYECKOH MOCIEJ0BATENIbHOCTH,

- CaMOCTOSTENIFHOTO aHajn3a (haKThbl, COOBITHI, SIBICHUH, IPOLIECCOB B MX
B3aUMOCBS3U U JUAIEKTHYECKOM Pa3BUTHH.

XOpPOLIO

3HaeT:

- o0ydaroluiics TBepAO YCBOWJI MaTepuall, JOCTATOYHO IPaMOTHO €ro
M3JaraeT, ONMUpasCh Ha 3HAHUS OCHOBHOHM M JONOJTHHUTEIbHON JIUTEPATYPHI,
- 3arpynHsercs B (OPMYIHPOBAHUH KBATU(HUINPOBAHHBIX BHIBOJOB U
0000IIIeHN}, OlepupyeT KaTeropusiMH W TMOHATHUSAME, HO HE Bcernaa
MIPAaBUIBHO HX BEPHQPHUIIUPYET.

YmMmeer:

- 00yyYaroIUiics yMEeT CaMOCTOSATEILHO M B OCHOBHOM TPABHIILHO PEIIATh
y4eOHO-pohecCHOHANIbHBIC 3314l WM 3aJ[aHus, YBEPEHHO, JIOTUYHO,
MOCJIE/IOBATENIbHO M apryMEHTHPOBAaHO H3JlaraTh CBOE pelIeHHE, HE B
MOJHOM MEPE HCHOJB3Yys HAYYHBIC MOHATHUA U CCBIJIKKM Ha HOPMATUBHYIO
0azsy.

Bnaneer:

- o0ydJaroIIiiics B IEJIOM BIAICeT PAlMOHATBHBIMA METOAAMH PEIICHUS
CJIOKHBIX TIPO(ECCHOHANBHBIX 3a/1a4, MPECTABICHHBIX JICTOBBIMU UTPAMU,
KelicaMH U T.10.;

IIpu pemieHun cMOr TPOJAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
NTyOUHHOCTH HABBIKOB,

- BBIZICJICHHS TJIaBHOTO,

- U3JI0’KEHHS MBICJIEH B JOTHYECKOM MOCIIEI0BATEILHOCTH,

- CBS3KH TEOPETUYECKHUX IOJIOKCHUH C TpPEOOBAHHUSIMHU PYKOBOIAIINX
JIOKYMEHTOB,

- CaMOCTOSATENEHOTO aHalu3a (aKThl, COOBITHH, SBICHUMN, MPOIECCOB B MX
B3aMMOCBSI3U U JUAIEKTHYECKOM Pa3BUTHH.

VIOBJIETBO-
PUTEJILHO

3HaeT:

- 00y4aroIuiicss OpUEHTUPYETCSl B MaTepHale, OJJHAKO 3aTPYAHSIETCS B €ro
U3JI0KEHHUH;

- IOKa3bIBa€T HENOCTATOYHOCTb 3HAHUM OCHOBHOM M JOIOJIHUTEIBHON
JHUTEPATyPHI;

- c1abo apryMeHTUpPYeT Hay4YHbIE TOJI0XKSHUS;

- IPaKTHYECKH HE CIIOCOOEH CPOPMYIHPOBATH BEIBOIBI 1 000OIICHNS;

- YaCTHYHO BJIJICET CUCTEMOM MOHSTHH.

Vmeer:

- oOydaromuiics B OCHOBHOM YMEET PELINTh y4eOHO-Npo(decCHOHAIBHYIO
3ajauy WM 3afaHue, HO JOIYCKaeT OMMOKH, C1abo apryMEHTHpYET CBOE
peICHUEC, HEAOCTATOYHO HCIIOJIB3YCT HAYUYHBLIC IMOHATUA U PYKOBOIAALINE
JOKYMEHTBL

Bnaneer:

- oOyuarommuiicss BiageeT HEKOTOPBHIMH pAalMOHAIFHBIMH  METOIaMHU
peIICHUS  CIIOKHBIX ~ TPOPECCHOHANBHBIX  3aJad, MNpPEACTaBICHHBIX
JIeTIOBBIMH UTPaMH, KelicaMu U T.11.;

[Ipu perieHny TPOAEMOHCTPUPOBANT HEAOCTATOUHOCTh HABBIKOB

- BBIJICJICHHS TJIABHOTO,

- U3JIOKEHUS MBICIICH B JJOTHYECKON MOCIIeI0BATEILHOCTH,

- CBS3KH TEOPETUYECKHX TIOJOKEHUH ¢ TpeOOBAaHUSAMHU PYKOBOISIINX
JIOKyMEHTOB,

- CaMOCTOSATEILHOr0 aHanu3a (akThl, COOBITHIH, SBJICHHUH, MMPOIIECCOB B MX
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B3aMMOCBA3H U TUAJICKTUYCCKOM PAa3BUTHUM.

HEYJOBJIETBO- 3HaeT: - 00y4aroImiicss He yCBOWII 3HAUUTEIIFHON YaCTH MaTepHaa,;
PUTEJIBHO - HE MOXKET apryMEHTHPOBATh HAy4HBIE [10JIOXKCHHS,;

- He (GOPMYIHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB U 0000IICHHUI;
- HE BIIaJieeT CUCTEMOM MOHATHH.

VYmeer: o0ydJaromuiics He IMOKa3al YMEHHE pelarh y4eOHO-IpodeccCHOHAIBHYIO
3agady WM 33JIaHue.
BnaneeT: HC BBIITIOJIHCHBI Tpe6OBaHI/IH, IPpEABABIIACMBIC K HaBbIKaM, OLICHHBACMbIM

«KYOOBJICTBOPHUTCIBHO».

3.2.2. KonTpoJsbHbIe 3aJaHUsI W/WJIN MHbIE MATEPUAJIBI VISl IPOBeIeHUsI TTPOMEKYTOYHOM
arrecTauuu
Cnucok BONPOCOB /1Jisl YCTHBIX OTBETOB

1.

Wbk WD

13.

14.

15

16.
17.
18.
19.

20.
21.

[Tonsitne bonpmme manneie. Ponp mudposoir mHpopmamuu B 21 Beke. IIpobrmembr
aHanu3a u 00paboTKH OOIBIIOT0 00beMa TaHHBIX.

bazoBbie mpuHIMITBI 00paOOTKH OOJBIINX JTaHHBIX.

Onpenenenue monaenu. CBONWCTBA MOJEIH.

AHaTUTHYECKUN TIOJIXO]] K MOJICITHPOBAHHUIO.

NudbopmainoHHBIN TOIX0]] K MOJEIUPOBAHUIO.

Jluna, ygactByromue B UHGOPMAIIMOHHOM MojearpoBannu. O0Imas cxema aHam3a.
Omnpenenenue THpaxxupoBaHus 3HaHui. [Iporiecc mocTpoeHus Moaeu.

Texnomorun o6padoTku 6onpmux nanHbex: NoSQL, MapReduce, Hadoop, R.

Metonuka usBieueHusi 3HaHuii Knowledge Discovery in Databases (KDD). Drtambr
KDD.

. Data Mining. [TocTaHOBKa OCHOBHBIX 3a]1a4.
. MammmuaHOe 00ydenue. busnec-perienus ¢ momoipto anroputMoB Data Mining.
. Knaccuduxkamus 10 B o6nactu Data Mining u KDD. Tunoas cxema cuctemsl Ha 0asze

aHAJIMTUYECKOHN TIaT(HOPMBI.

[lonaTHe accouMaTHMBHOIO MpaBWwia U TpaH3akuuu. OnpeneneHue MNOJACPKKH U
noctoBepHocTH. OmnpenencHue 3HAYMMOCTU M TOJIE3HOCTH ACCOLUATUBHBIX IIPaBUIL,
MOKa3aTeIM UX XapaKTepu3yrollue.

®dopmanbHas NOCTAaHOBKA 3a7auu knactepusanuu. Llenn kinacrepusanum.

. OcHOBHBEIC IHIAaru ajiropurMa k-means. VYcnoBue 0OCTaHOBKH aJiropurMa k-means.

[IpenmytiecTBa 1 HETOCTATKHU anropuTMa k-means.

Knactepuzanus ¢ moMoIipo camoopranusymoieiics kaptel KoxoHnena

Oransl mpoBeeHus kKiaccudukamnui. O030p METOIOB KiIacCH(DHUKAIINH U PETPECCHH.
3aauu TMHEHHON U TIOTUCTUYECKOU PETrpeCcCrH.

Ompenenenue nepeBa pemenuit. CTpykTypa JaepeBa pemieHuil. Bwibop artpubyta
pa30ueHus B y3Ie.

Anropurm ID3.

Anroputm C4.5.

3.2.3. MeTtoauueckue MaTepuaJbl, OIpeAe/sONINe NPOLEeAyYPbl OLECHHMBAHUS 3HAHWIA,
YMeHMI, HABBIKOB B X0/1€¢ IPOMEKYTOYHOM aTTeCTALNHU

Ilpouenypa oneHuBaHusi 3HAHUM (YCTHBIN O0TBET)

[Ipenen anuTenbHOCTH 10 MUHYyT

IIpennaraemoe KOJUYECTBO 3aJJaHUN 2

ITocnenoBarenbHOCTH BEIOOPKHU BOIIPOCOB u3 | CiydaiiHas
KaXJIOT0 pa3zena

Kpureprnu onenku - TpeOyeMBIit 00bEM H CTPYKTYpa

- U3NIOXKCHHE MaTeprana 6e3 (pakTHIeCKUX OMHUO0K

- JIOTHKA WU3JI0KEHUS

- HCTOJIB30BAHUE COOTBETCTBYIOIICH TEPMHUHOJIOTHH

- CTWJIb PEYH U KYJIbTYpPa pEUH

- MOI00P MPUMEPOB MX HAYYHOU JINTEPATYPhl M IPAKTHKU

«5» ecnun TpeOOBaHMUS K OTBETY BBHIIOJHEHBI B ITOJTHOM 00beMe

«4» ecm B IICJIOM BBbIIIOJTHCHBI Tpe60BaHI/I$[ K OTBCTY, OJHAKO €CTb




HEOOJIBIIME HETOYHOCTH B M3JI0KCHHH HEKOTOPBIX BOIPOCOB

«3» ecnu TpeOOBaHUs BBITIOJHEHBI YACTUYHO — HE BBIIEPIKAaH 00bEM, €CTh
(dakTuyeckue  OMMOKM, HApyIICHA JIOTHKA  HM3JI0XKEHHS,
HEJIOCTaTOYHO HCIIOJIB3YETCS COOTBETCTBYIOMIAsE TEPMUHOIOIHU

4. Y4eOHO-MeTOAUYeCKOe W MAaTepHajbHO-TEXHHYeCcKoe olecnevyeHne IUCHUNIMHBI
(MmomyJisn)
4.1. DJIeKTPOHHbIE Y4eOHbIe N3IAHUA

1. Mxurapsa B.C. - OtB. pen. AHAJIU3 JJAHHBIX. Y4eOHHK il aKageMHYECKOTO
OakanaBpuara: I'pud YMO BO M.:U3narenbcTBO FOpaiir, 2018
https://biblio-online.ru/book/CC38E97A-CCES5-4470-90F1-3B6D35ACC0B4

2. bopoBkoB A.A. Maremarnueckas craructuka: ydeOnuk CII6.: Jlams, 2010
https://e.lanbook.com/book/3810

3. Kykosckuii, O.. UHpOpMamOHHbIE TEXHOJIOTHH U aHAJIN3 JaHHBIX: ydeOHOe 1mocodoue
Tomck: Db Konrent, 2014 http://biblioclub.ru/index.php?page=book&id=480500

4. Makmanos, A. B. bonbmue nannsie. Big Data : yue6HuK 111 By30B / A. B. MakiaHos,
A. E. XKypasnes, JI. H. Teigsikaps. — Cankr-IlerepOypr : Jlanp, 2021. — 188 c.:
https://e.lanbook.com/book/165835

4.2. DjeKTpOHHBIe 00pa3oBaTe/bHbIE Pecypchl
1. DnextponHas OuGmuoteunas cucrema «IBC IOPAWT» Biblio-online.ru (3BC
«tOpaitt») [Dnextponnsiii pecypc]. — URL: https://urait.ru/.
2. DOnextpoHHO-OuONMMOTeyHas cuctema ZNANIUM [Dnextponnsii pecypc]. — URL:
https://znanium.com/.
3. DmnektponHas OubnuotreyHass cucrema «KOHCYJIbTaHT CTyJIeHTa» [DIEKTPOHHBIH
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas nsnektponHas Oubnmoreka [OnexTpoHHbI pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snextponHas 6ubnmnoreka «KubepJlennnkay» [Dnekrponnsiit pecype]. — URL:
http://cyberleninka.ru/.
6. HNndopmammonnas cucrema «EnnHoe OkHO AocTyma K 0Opa3oBaTelbHBIM pecypcam»
[DnexTponnsiil pecypc]. — URL: http://window.edu.ru/.
7. ®enepanbHBIA LEHTP HWHGOPMAIMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIN
pecypc]. — URL: http:/fcior.edu.ru/.
4.3. CoBpemenHble npodeccuoHaJbHbIe 0a3bl JaAHHBIX U MH(OPMANMOHHbIE CIIPABOYHbIE
CHCTEMBI

OOyuyaromumest  obecrieueH JocTyn  (YOQJICHHBIM JOCTYN) K HIDKE CIEAYIOLIUM
COBpEMEHHBIM TIPO(ECCUOHATBHBIM 0a3aM JaHHBIX H WHQPOPMAIMOHHBIM  CIIPABOYHBIM
CHUCTEMaM:

1. CnoBapm wu »SHuuKIONEeAMM Ha Akagemuke [OnextpoHHslii pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nHGOPMAIMOHHO-TIPaBOBOTO obecrieueHus «['apaHT» [DNEeKTpOHHBIN pecypc].
— http://www.garant.ru/.

4.4. KoMnjieKT JIMIEH3MOHHOT0 W CBOOOJHO PpacnpocTpPaHsieMoro IPOrpaMMHOIO
olecreyeHusi, B TOM YHCJIe 0Te4eCTBEHHOT0 POU3BOACTBA

1. JlumeH3nOoHHOE TpOTpaMMHOE oOOecTeYeHue: oOmepanuoHHas cucreMa Microsoft
Windows, naket oducHbIx npuiiokernii Microsoft Office.

2. CBoOomgHO pacmpocTpaHsieMO€ TpOorpaMMHOE obOecrieueHre: CBOOOJHBIE TMAKEThI
oducHeix mpmnoxenuit Apache Open Office, LibreOffice.

3. IlporpammHoe oOecliedeHHE OTEUYECTBEHHOIO IPOM3BOJACTBA: CIIPABOYHO-IPABOBAs
cuctema «l"apanT» (DneKTpoHHBINA Mepuoanueckuii cnpaBouyHuk «Cucrema TAPAHTY),
obpazoBarenbHas miatgopma IOPAUT (DnektponHas 6ubamoredHas cucrema «OBC
IOPAUMT» Biblio-online.ru (OBC «IOpaiiT»)), >IeKTpOHHO-OUOINOTEUHAs CHCTEMa
ZNANIUM, snexkrponHas OubnnoreyHas cucreMa «KOHCyIbTaHT CTyIE€HTay.

4.5. O0opynoBaHne U TeXHHYECKHE CPEACTBA 00y4YeHHA



http://www.garant.ru/
http://dic.academic.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.studentlibrary.ru/
https://znanium.com/
https://urait.ru/
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Jlns peanuzaliid AUCHUIUIMHBL (MOJYJISl) HCIONB3YIOTCS y4YeOHBbIE ayIuTOPUH U
IMPOBCACHUA yqe6HBIX 33H5[TPII7I, KOTOPBIC OCHAaIICHBI O60py210BaHI/IeM U TECXHUYCCKUMUN
cpeacTBaMu OOydYeHHs, U MMOMEIICHUS JUIsi CAMOCTOATEIbHONW paboThl 00YUYaIONINXCs, KOTOPHIE
OCHAIICHBbI KOMHBIOTGpHOfI TEXHUKOH C BO3MO>KHOCTBIO IIOAKJIOYCHUS K CETH ((I/IHTepHeT» nu
o0ecriedeHbl JOCTYIOM B AJIEKTPOHHYIO HMH(POPMAIMOHHO-00pa3oBaTenbHyto cpeny PXTY um.
JI.11. Menneneena. Jlormyckaercst 3aMeHa 000pYIOBaHUS €T0 BUPTYaTbHBIMHU aHAJIOTaMHU.

HanmeHoBanue y4eOHBIX ayTUTOPHIi 1151 OcHaIEHHOCTH Y4eOHBIX ayAUTOPHIi JJIs1 IPOBeTEHUS
NpoBedeHUsI y9eOHbIX 3aHATHH U Y4eOHBIX 3aHSITHII ¥ IOMEIIEHU VIS CAMOCTOATETbHOI
MOMeIeHHIi 1JI51 CAMOCTOSITEILHOI padoThI 060py10BAHHEM U TEXHHYECKUMH CPeICTBAMHU
padoThI* o0yueHHust
Y4eOHbIC  ayAMTOPHUHM  JUIS  HPOBEACHUS | YucOHAs ayJAMTOPUS YKOMIUICKTOBAaHA CIICIUATU3UPOBAHHOMN
YYeOHBIX 3aHATHA MeOeTIbI0, OTBEYAIONICH BCEM YCTAHOBICHHBIM HOpMaM |

TpeOOBaHUSIM, 000PYIOBAHHEM M TEXHHUYCCKUMH CPEICTBAMU
00yueHus (MOOHIIbHOE MYJIBTUMEANHHOE 000pyAOBaHuE).
[TomemeHne 7151 cCaMOCTOATENEHON PaOOTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHHUKOHM  C
BO3MOXKHOCTBIO ~MHOAKIIOUEHHA K ceth «MHTepHeT» U
obecrieyeHHeM JIOCTyIa B 3JEKTPOHHYIO HH(OPMAIOHHO-
obpazoBatenbHyo cpeny PXTY wum. JI.M. Menneneesa u K
9BC.

* Homep KOHKpETHOW ayAWTOpHH YyKa3zaH B NpuKase o0 ayauTopHOM (OHJAE, paclicaHUM Y4YeOHBIX 3aHATHH U
paciucaHuy IPOMEKYTOUHON aTTeCTalUH.
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