degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
3amecTuTeNb AUPEKTOPA

10.0. Co00i1b

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: Huctpyments! Big Data
110 HANPABJICHUIO: [IpukmnagHas MateMaTuka 1 HHGOpMaTHKa
NpopuJIb NOArOTOBKHU: Hayku o naHHbIX

LEHTP JONOJHUTEIBHOTO, JOMOIHUTEILHOTO IPO(eCcCHOHATBHOTO U
onyaitH-o0pazoBanus "Ilyck"

HEHTP AONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnait-oopazosanus "Ilyck"

Kypc: 2
KBaJIMpUKALUS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

AynuTOpHBIX 4acoB: 22 BCETO, B TOM YHCIIE:
JIEKIIMHU: 2 4ac.
cemuHapsl: 20 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 83 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au4. ex.: 3
[IporpamMmy cocraBunu:

II.. AxTaMOB, IpenogaBaTeib
K.A. JlanuH, cTapmmii METOAUCT

[Tporpamma oOCy>X/IeHa Ha 3aCEJaHUU LIEHTPA JOTOJTHUTEIHHOTO, TOTIOITHUTEILHOTO MPOPECCUOHATBHOTO H
oHnaitH-oopazoBanus "I[lyck" 01.03.2025



AHHOTANMA

B Kkypce paccMarpuBaroTCsi OCHOBHBIE MOIXOAbl K aHanu3y Oonpmmx naHHbIX (Big Data). Ilpexne Bcero,
BBOJISITCS. OCHOBHBIE IOHATHS, CBSI3aHHBIE C AQHAIM30M IaHHBIX, PACCMATPUBAETCS CTPYKTypa MAaHHBIX B
COBPEMEHHOH KOMITaHWHM, OCHOBHBIC NMPUHLMIIBI XpPaHEHUS M OOpaObOTKM MH(OPMAILUH, a TAaKKE MOHITHSA,
CBsI3aHHBIE C "PKOocHCTEeMON OONbIIMX MaHHBIX". OTIENbHBIC 3aHSATHUS MMOCBSIICHBI TIOAX0AaM K OpraHU3aliH
mpolecca aHajausa, B T.4. OONbIINX JAHHBIX, B COBPEMEHHOW KOMIIAaHUH, PACCMATPUBAIOTCSA OCHOBHBIE (ha3bl U
MOAXOAbI, 0c000€ BHUMaHME YAEISETCS MOATOTOBKE NaHHBIX, MX IpenoOpaboTKe, BBIACICHHUIO U CHHTE3Y
KIIIOUEBbIX Xapaktepuctuk (feature engineering). PaccmarpuBatoTcsi MeTOABI XpaHEHUS M OpPraHU3aLUU
JOCTyIa K JaHHBIM B OpPraHM3allH, a TAK)Ke OCHOBHBIE TEXHOJIOTHH AJIsl aHAJIN3a IaHHbIX, Takue kak Hadoop,
Apache Spark u T.. [larorcs HEKOTOpbIE aNTOPUTMHUYECKUE TTOAXO/bI, UCTIONIb3yEeMbIe [T aHAJIN3a JAHHBIX, B
T.4. OonbIMX AaHHBIX. OOCYKIAIOTCS TOTOKOBBIE AJITOPUTMBI, MOJUPHUKAIINN "KIaCCUIECKUX" allTOPUTMOB C
yueToM 00beMOB 00pabaTsiBaeMbIX AaHHBIX. OOCYXIal0TCSl METOABI IOCTPOCHUSI MHTEIUIEKTYyaJbHBIX CHCTEM
OCHOBaHHBIX, B T.4. Ha Mojaxoaax oOydeHus ¢ mojakperuieHueMm (reinforcement learning), BEpOSITHOCTHBIX
rpa)OBBIX MOJEIISAX U T.II.

1. leau u 3apa4u

eap AUCUMNIMHBI

- u3y4yeHue O0a30BBIX AJNTOPUTMOB M TEXHOJOTUH MO 0OpabOTKE M aHAIN3y MAaHHBIX, H3y4eHHE
WHCTpyMEHTapus i1 00paboTku, B ToM yuciie “Oonpmux ganHbix” (Big Data), niast ux npuMeHeHus B
peabHbBIX MPOEKTaXx.

3agauu AU CHUILIHHBI

- TpuoOpeTeHre CTYyACHTaMH HaBBIKOB IO 00paboTKe M aHajdu3y JaHHBIX, CIOCOOHOCTH BBIOHPATH
HEOOXOAMMBbIE MHCTPYMEHTHI U aJTOPUTMBI aHAIN3a JAAHHBIX B 3aBUCHMOCTH OT XapakTepa JaHHBIX,
CTPYKTYPBI U T.IL., @ TAKXKE MOTPEOHOCTEN OPraHn3aluy 110 UX aHAJIH3Y.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMTYHOCTHOTO
U npodeccHOHANBHOTO  Pa3BUTHS,  ONPENeNiTb |
peaTn30BhIBATH MIPUOPUTETHI COBEPIICHCTBOBAHUS
CcOOCTBEHHOM AEATENHHOCTH

YK-6 CriocobeH onpeiessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

VK-6.2 OueHuBaeT CBOIO JIESATEILHOCTb, COOTHOCHUT LU,
CIIOCOOBI W CPEJICTBA BBITIONHEHUS JACITEIHHOCTH C e
pe3ynbTaraMu

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1 CriocobeH pemiars akTyallbHbIC 3aa49H

N . OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
(byHIaMeHTaNIbHON M NPUKIAJHON MaTeMaTHKH

MPUKJIAAHON MaTeMaTHKH U MH()OPMATHKH M CIIOCOOCH HX
OPUMEHATh TPU  pEIIeHHH 3agad  Npo(dhecCHOHATIBHOM
NEATENBHOCTH

OIIK-3.2 Bnazmeer wuccieqoBarebCKUMU METOAAMH U
CHoco0eH HCIONIb30BaTh WX IPH PEIICHUM HOBBIX 337134,
MpUMEHSST 3HaHWS W3 Pa3IMYHBIX OO0JacTell  HayKd
(TeXHHUKN)

OIIK-3 CriocobeH pa3pabaThiBaTh
MaTeMaTHYeCKHE MOJICIIH ¥ TPOBOAUTH UX
aHAJIN3 MIPH PEILICHUH 33/1a4 B 00J1aCTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-3.3 Brnazeer aHaIUTUYECKUMUA U BBIUUCIUTEILHBIMUA
METOJJaMHU pEIICHHUs, 3aJlad, MOHMMAeT W YYUTHhIBaeT Ha
MPAKTHUKE TPAHMIIBI IPUMEHUMOCTH TIOTY4aeMbIX pElICHUH

OIIK-4.1 YMmeer HIPUMEHSTh
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHbIE ~ TEXHOJIOTHH UL

OIIK-4 CriocobeH KOMOMHUPOBATh U
alanTUPOBATh CYIIECTBYIOIINE
MH()OPMAaOHHO-KOMMYHHKAI[HOHHBIE
TEXHOJIOTUH ISl PEIICHHs 3a1a4 B 001aCTH

MOWCKa W aHaimu3a npodeccHoHANBHONH WH(pOpMAaIHy,
BBIZICJICHHST B  HEH  IVIAaBHOTO,  CTPYKTYPHUPOBAaHUS,
oopMIICHHST W TIPEICTABICHUS B BHUJE AHAIUTHYCCKUX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSMHU




pO(HECCUOHATIEHOMN JEATENBHOCTH OIIK-4.3 Cnioco0eH aganTupoBaTh 3apyOeKHbIE KOMITIEKCHI
o0paboTkn  uHPOpPMALMKM U aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€4E€CTBCHHBIX MPEANPHUATHIH

OIIK-6.1 Crocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI

pemeHus
OIIK-6 Criocoben BbIOupath u (M) OIIK-6.5 CmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3pabaTbIBaTh MOAXO/BI K PEIICHHIO TUIIOBBIX |pa3BUBAThH " NPUMEHSATH MareMaTH4YeCKHe,
Y HOBBIX 33/1a4 B 001aCTH MHPOPMATUKH U €CTECTBEHHOHAy4YHbIC,  COLMAIBHO-DKOHOMHYECKHE U
BBIYMCIIUTEIbHON TEXHUKH, yUUTHIBAS npodeccuoHabHbIE 3HAHUS JIUIsl PEHICHUs] HeCTaHAapTHBIX
0COOCHHOCTHU M OTPaHUUYCHHS Pa3THYHBIX 3aja4, B TOM 4YWCIE B HOBOM WM HE3HAKOMOHW cpene W B
METOJIOB PEIICHHUS MEKIMCHUILTHHAPHOM KOHTEKCTE

OIIK-6.2 CnocobeH paspabaTbiBaTh W MOJCPHU3UPOBATH

pOrpaMMHOE u anrmapaTHoe obecrnieueHue

I/IH(I)OpMaI_[I/IOHHBIX 1 aBTOMAaTU3UPOBAHHBIX CUCTEM

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynberare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh!
- MOAXOJb! K OPraHM3aIlMy XPAHWIMII JAHHBIX B COBPEMEHHOW KOMIIAHHMH, a TAK)K€ TCHACHIMUSIX UX
Pa3BHUTHUS U CIIOCOOBI B3aUMOJICHCTBHS C HUMH;
- TPaIMIIMOHHBIC ¥ «HETPaJULUOHHBICY» UCTOUYHUKHU JTAHHBIX JUIs1 OU3HEeC-aHaAIIN3a;
- pelraemMble B IpOIIecce aHAIN3a TaHHbIX 3a/1a4H;
- OCHOBHBIE CIIOCOOBI U3BJICYCHHS IaHHBIX;
- OCHOBHBIE MTOAXO/IBI M METO/IbI aHATIHM3a JaHHbIX.

YMETh:
- IUTAHUPOBATH PAOOTHI IO BHITIOJIHEHUIO MTPOCKTOB, CBA3aHHBIX C aHAJIM30M, B TOM YHCIIE OOJBIINX,
JaHHBIX;
- HCHOJNB30BaTh HWHCTPYMEHTAPHWH Ul W3BJICUYEHHS JAaHHBIX W3 pPa3nuuHbIX HcTouyHHKOB (B/I,
MyOIMYHBIE Web-CEPBUCHI U T.11.);
- HCTIOJIB30BaTh MHCTPYMEHTAPHI JUIs aHAJIN3a JaHHBIX (CTATHCTUYECKUE TTAKETHl U T.II.), B TOM YHCIIC
B paMKax COBPEMEHHBIX MapajJurM o0pabOTKH JaHHBIX OONBIIMX O0OBEMOB JaHHBIX (map-reduce u
T.IL).

BJIQJICT!

- HaBbIKaMH ITOCTAHOBKHU 3aJ1a41 aHaJIM3a JAaHHBIX B HUHTCPECAX KOMIIaHHNU, criocobamu HpeH06p36OTKI/I
n HpCI[BapHTeHLHOﬁ BU3YyAJIN3allUU JaHHBIX;

- HaBbIKaMH IMOCTPOCHHS aHATIUTUYICCKUX MOJIeNIel 1 METOHOB UX OILCHKH,

- HaBbIKaMU JOHCCCHUS PC3YJIbTATOB dHAJIUTUYCCKHUX UCCIICAOBAHUA 1O 6H3HeC—CHOHCOpOB 1 KOJIJICT.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUast
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Yro TaKoe OosbIme JIaHHBIE. 1 4 17
XpaHuauna OONbIINX JaHHBIX
Oo6paboTka OONBIIMX OOBEMOB JaHHBIX
2 1 4 16
ripu oMot Hadoop MapReduce
AnamutHyeckue (QYHKIUH MPH TOMOIIH
3 . 4 17
Apache Hive




OOpaboTka TNaKeTHBIX JAaHHBIX  HA

4 4 16
npumepe Apache Spark

5 Hepensipionnbie  6a3bl  JaHHBIX U 4 17
nocrpoenue pipeline

Nroro gacos 2 20 83

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (Ocennwii)
1. Uro Takoe GoiblIve AaHHbIE. XpaHUIHIA OOJIBIINX JaHHBIX

OcHoBrbl 1 ipo6iemsl Big Data. Apxurektypsl Big Data. Pacnipenenennas daitnoBas cuctema HDFS
— Teoperndeckue ocHOBHI. [Ipakruka mo HDFS

2. ObpaboTtka 6omabimnx 00beMOB AaHHBIX pH oMoy Hadoop MapReduce

Pemienue pacnpenenennbix 3agad. MapReduce. Pacimpenne MapReduce Streaming. [moGanbhas
coprupoBka B MapReduce. Kommiekcubie onepannu B MapReduce.

3. Ananmutnueckue GyHKIuU npu nmomoriu Apache Hive

Apache Hive: Data Definition Language. Apache Hive: Data Manipulation Language. Apache Hive:
MPOJBUHYTHIC OTICPALIHH.

4. O0paboTKa MakeTHBIX JaHHBIX Ha npuMepe Apache Spark

[MpenpicTopuss makeTHOW 00paboTKM HaHHBIX. OCHOBHBIE OINEpalyH IO O00pabOTKe MaKeTHBIX
nansbix: RDD. Pazoupaem 3anaqay B Spark. Spark SQL. Ouepenu coobmenuii Ha npumepe Kafka.

5. Hepensinimonnsle 6a3sl JaHHBIX U MOCTpOeHHE pipeline

OcnoBbl Apache HBase. OcHoBbl Apache Cassandra. Xpanenue naHHbIX Ipu oMom Amazon S3
API. Hacrpoiika pipeline npu momomm Apache Airflow

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

OOyueHue MpOXOIUT C UCIOJIB30BAHUE JUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI
OcHoBHas 1uTeparypa

1. Ananu3s gansbix u perpeccus [Tekct] : B 2-x Boin. Bein.2/®. Moctemnep, x. Teioku , -M.,
®UHAHCHI U CTaTUCTHKA, 1982

2. AnmuaucTpupoBanue 0a3 maHHbX [Tekct] : [yue6. mocodue s By30B] / k. YanaoH ; miep. ¢ aHIIL.
B. U. bynzko, A. U. I[IpoxopoBa .— M. : ®uHaHCH U cTaructuka, 1984 .— 207 c.

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)




He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

ObpazoBarenpHas mwiardopma
Webinar.ru

Zoom

Google Drive

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyIeHTy peKOMEHIyeTCs BHUMATENIBHO CIIyIIaTh JIGKTOPa, CIEIUTh 32 TE€M, YTO HAIMCAHO Ha JIOCKE
WIM TIPEACTAaBICHO Ha Claiijax Npe3eHTAllH, aHAJIM3HPOBATh IOJIyYaeMylo UM uHpopmanuoo. B
cllydae, €CJIM Marepuas JICKIMHA HETOHSTEH, CIeIyeT 3a/JaTh BOIPOC B OTBEICHHOE JUIS BOIPOCOB
Bpemst. CTyeHTy TakKe peKOMEH/yeTCsl KOHCIIEKTUPOBATh MaTepuall JICKIUH B TETPAJIH, YTO YIy4IlIaeT
3allOMHHAaHHE.

[Ipy BBINOJIHEHMH TNPAKTHYECKHX pPAa0OT CTYACGHTY PEKOMEHAYETCS BHHMATEIBHO aHAIM3HPOBAThH
MOCTABJICHHYIO 3aJ[aqy, YIelsisi 0COOCHHOE BHUMAaHUE KPUTEPUSAM OLEHKH TOYHOCTH PEIICHHS 3a/1a49u.
OcoOeHHOE BHUMAHHKE CIIEYEeT YACNATh METO0IOTHUECKIM aclIeKTaM PEIICHHMs 3a/1a4.

[Ipy BeneHWM CaMOCTOSTENBHON pPabOThl CTYJCHTY PEKOMEHIYeTCs BHUMATEIbHO IOAXOOUTh K
M3Y4YCHUIO HAyYHBIX CTarei, oOpamiarh BHMMaHWE Ha 3HAYMMOCThH IIOJYYEHHOTO pe3yJibrara, Ha
TpeboBanus K 00yJaroiied BEIOOpKE, HA CKOPOCTh Pa0OTHI MpeJIaracMbIX alTOPUTMOB, HA PE3YIILTATHI
UX CpaBHEHHS C CyNIECTBYIOUIMMHU. B ciyuae, eciam HM3ydaeMblii Marepuai TOHSITEH HE 0 KOHIIA,
peKOMeH 1yeTcst 00palieHue K IONOIHUTENIBHOM JInTepaType.

CryzeHTy peKOMEeH/1yeTCsi BHUMATEJIbHO aHAIM3UPOBaTh BOIPOCH! B 9K3aMEHAMOHHOM Ouere. OTBeT
Ha DK3aMEHAIIMOHHBIA OWJIET NODKeH OBITh MOAPOOHBIM M YETKHM, BCE peJlIeBaHTHBIC (HOpMyIIbI
JOJDKHBI OBITh TIPUBEACHBI U MOsSCHEHBI. [Ipy oTBeTE Ha BONPOC CTYACHT JOJDKEH NPOSIBUTH HE CTOIb
yYMEHHE 3allOMHHUTh MaTepual, CKOJIb IIyOOKoe ero moHnMaHue. PexoMenpyercs n3derarb npuBeaCHUS
B OTBETE MaTepHasa, He OTHOCSIIEroCs K OuIieTy.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Hayku o ganHbIX

HEHTP JONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnaitH-oopazosanus "Ilyck"

LEHTP AOMOJHUTEIBHOTO, JOMOIHUTEILHOTO NPO(eCcCHOHATBHOTO U
onyait-o0pazoBanus "Ilyck"

Kypc: 2

KBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH
PaspaGorunkm:

IL.H. AxTsimoB, nipeniofgaBareib
K.A. Jlanun, cTapmuit METOAUCT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoeccHOHANBHOTO  Pa3BUTHS,  ONPEHENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

VK-6.2 OueHuBaeT CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBHIMOJHEHUS JIESTEILHOCTH C €€
pe3yabTaraMu

OIIK-1 CriocobeH pemiars akTyallbHbIC 3aa49H
($yHIaMEHTaNbHOHN U NPUKIIAJAHON MaTeMaTHKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MPHUKIAIHON MaTeMaTHKH W MH(QOPMATHKH W CIIOCOOCH WX
OPUMEHATh TpPHU PpEelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

OIIK-3 CniocobeH pa3pabaTbiBaTh
MaTeMaTHYeCKHe MOJEIN U IPOBOAUTH X
aHaJIM3 MPU PEIICHUH 33/1a9 B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-3.2 Biazeer wuccieqoBareIbCKUMU METOJaMU U
CIIOCOOEH WCTONh30BaTh WX MPH PENICHWH HOBBIX 3a/ad,
NpUMEHSIST 3HAHWUS W3 pa3jIMyHBIX O0JNacTel Hayku
(TexHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKMMH U BBIYUCIUTEILHBIMHA
METOJaMHU pEeIIEHHUs, 3aJlad, MOHMMAaeT W YYUTHIBaeT Ha
MPAKTUKE TPAHULIBI IPUMEHUMOCTH MOIYYaEMbIX PEIICHUM

OIIK-4 Criocoben KoOMOMHUPOBATh U
aJlanTHPOBATH CYIIECTBYIOIINE
MH()OPMaHOHHO-KOMMYHHKAITUOHHBIE
TEXHOJIOTUH ISl PELICHHs 3a/1a4 B 001aCTh
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-4.1 Ymeer MIPUMEHSTh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJIOTHH IS
MOWCKa W aHanmm3a NpoQEeCCHOHANBHON WH(pOpPMAIINH,
BBIJICJICHUS B  HEH  DIABHOTO, CTPYKTYpUPOBAHUS,
oopmMIICHHS M TIPEICTABICHUS B BHUJAE AHAINTHYECKHX
0030pOB ¢ 000CHOBaHHBIMH BBIBOJITAMH ¥ PEKOMEHIAIIHSIMHU

OIIK-4.3 CnocobeH afanTupoBarh 3apyOeiKHbIE KOMILIEKCHI
o0paboTkn  wHPOpPMALMKM W aBTOMATH3HPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€YECTBCHHBIX MPEANPHUATHI

OIIK-6 CriocoOeH BBIOUpATh U (HITH)
pa3pabaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HH)OPMATUKH U
BBIYMCIIMTEIIbHOW TEXHUKH, YUUTHIBAS
O0COOCHHOCTH U OTpaHUUCHUS Pa3TIMYHBIX
METOJIOB PEIICHUSI

OIIK-6.1 CrocobeHn aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI

peneHus
OIIK-6.5 CmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BHUBATH " NPUMEHSATH MaTreMaTH4YeCKHe,
€CTECTBEHHOHAy4YHbIC,  COIMAIBHO-DKOHOMHUYECKHE U

npodeccroHanbHbIe 3HAHUS JJI PEIICHUS HECTaHIapTHBIX
3a7a4, B TOM YHUCJE€ B HOBOW WJIM HE3HAKOMOH Cpene U B
MEXKIUCHUILIMHAPHOM KOHTEKCTE

OIIK-6.2 CnocobeH paspabaTbiBaTh W MOJCPHU3UPOBATH
pOrpaMMHOE u anmapaTHoe obecrnieueHne
MH()OPMAIIMOHHBIX M aBTOMAaTU3UPOBAHHBIX CHCTEM

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydyenus aucuuiuinael «MHcTpyMenTtsl Big Data» oOyuatomuiics JOIKeH:

3HAThb:

- MOJXONbl K OpraHU3alliy XPAaHWIUI JaHHBIX B COBPEMEHHOIN KOMITAHMH, a TaKKe TEHICHIUSIX UX
Pa3BUTHS U CITIOCOOBI B3aUMOJISHCTBUS C HUMU;

- TPaIMITUOHHBIC ¥ «HETPAJUIIMOHHBIC» HCTOYHUKY JAHHBIX JJIsi OU3HeC-aHaIIn3a;

- pelaeMble B MPOIECCE aHANIN3a JAHHBIX 3a/1a4HU;

- OCHOBHBIE CITOCOOLI M3BICUYEHNUS TaHHEIX;

- OCHOBHBIC TTOJIXOABI M1 METOABI aHAJIM3a JaHHBIX.

yMeTh:




- INIaHUPOBAThH pa6OTLI IO BBINIOJIHCHUIO ITPOCKTOB, CBA3AHHBIX C daHAJIMU30M, B TOM YHCJIC 6OJII>HII/IX,
JaHHBIX

- WCIMOJIb30BaTh HMHCTPYMEHTApHWH JUIsl W3BJICUCHUS JAHHBIX M3 pasdindHbix ucTodHukoB (B/],
myOnraHbIe Web-CepBHCH U T.I1.);

- UCIIOJIb30BaTb I/IHCprMEHTapI/II\/'I JJIA aHaJInu3a JaHHBIX (CTaTI/ICTI/I‘-IECKI/Ie IIaKCThI U T.H.), B TOM 4YHUCJIC

B paMKaX COBPEMEHHBIX MapagurM OO0paOOTKH MaHHBIX OONBIINX O00BEMOB JaHHBIX (map-reduce u
T.IL).

BJIaJeTh:

- HaBBIKAMH TTOCTAHOBKH 33/Ia4M aHAIN3a JaHHBIX B MHTEpECcax KOMIIAHWH, CTIOCO0aMu mpeaoopadboTKu
Y TIPEBapUTEIbHON BU3yalu3allii JaAHHBIX;

- HaBbIKAMHU MOCTPOCHHUS AHAIUTUYECKUX MOJICJICH U METO/IOB UX OLICHKH;

- HaBBIKAMH JIOHECEHUS PE3YIBTATOB aHATUTUICCKUX UCCIIEOBAHMS JO OM3HEC-CITIOHCOPOB H KOJIJIET.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylIeMy KOHTPOJII0

[IprMepHBII IEpeUeHb BOIPOCOB JUIsl TEKYILETO KOHTPOJIA:

1. LenHocTh AaHHBIX JUIsi coBpeMeHHOM kommnaHuu. [lonsite BigData. [lonsitme Data Science.
Mertononorusi, XxpaHeHus, 00pabOTKX 1 aHAIN3a JaHHbIX.

2. 3agaun cnenuanmcra mo oOpaboTKe MaHHBIX. JKM3HEHHBIH LMK TNPOEKTa aHaluW3a JIaHHBIX.
ITpencraBneHue pe3ysbTaToB aHAIN3A.

3. PerpeccronHbIif aHaIN3: TUHEWHAS U JOTUCTHYECKAs perpeccHus..

4. BepositHocTHBIE TpadoBbie Mosienu. Cetu baiieca. HauBneiii Baiiec.

5. JlepeBbs NpUHATHSA pelieHni. AHAIN3 BPEMEHHBIX PSIOB.

6. PexomennmarenbHble cucteMbl (recommender —Systems): OCHOBHBIC TOHSTHS, HWCTOPHUS
BO3HUKHOBEHHSI H  0a30Bble  MOAXOABI K  IOCTPOCHHUIO,  HENEPCOHATU3UPOBAHHBIE U
[IEPCOHAIM3UPOBAHHBIE  CUCTEMBbl, COBPEMEHHBIE PEKOMEHJATEIbHbIE CHCTEMBI: COBMECTHAas
¢unbTpanus (MoJb30BaTENb-1101b30BaTENb, IPOAYKT-NIPOAYKT,..), QUIBTPALHS COACPKUMOTO.

7. OcoO0EHHOCTH aHaJIN3a IOTOKOBBIX JTaHHBIX.

8. ITOTOKOBBIE AITOPUTMBI M COOTBETCTBYIOIUI HHCTPYMEHTAPHUH.

9. IloHsATHE KOIMINPOBAHNS JaHHBIX, OCHOBHBIE ITOAXOABI WU UX PUMEHEHUE.

10. TTonsiTre X3IIMPOBaHUS, OCHOBHBIE MOAXOABI, ClICHHalbHbIE BUABI xamuposanus (LSH).

11. BepositHOCTHBIE TpagOBbIe MOJEIIH.

12. OcHoBuble noHsTHA U Knaccudukanus. Ceru baiieca.

13. CriocoOsI 3a1aHNs U UCIIOJIB30BaHUSL.

14. OcHOBHBIE CTPYKTYPBI JaHHBIX M THIIBI 3aIIPOCOB K CETH.

15. AHanu3 MOTOKOB BIUSIHUSI.

16. MucTpymenTsl 1t GopMUpOBaHus MoAeleil. BeposiTHocTHOE porpaMMHUpOBaHUE.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

[IprMepHBII IEpEYEHb BOIIPOCOB:

1. Lenu u 3a1aum XpaHeHus, 00pabOTKH U aHalIM3a JTaHHBIX.

2. CoBpeMeHHbIe TeHaeHInH. CTPyKTypa IaHHbBIX B COBPEMEHHON KOMITaHUH.
3. CTpyKTypHpOBaHHBIE U HECTPYKTYPHUPOBAHHBIC JaHHBIE.

4. Ionsarue “Big Data”. [IpuMepbl MPOEKTOB aHAIM3a JJAHHBIX.

5. Ilonsrue “Data Science”.

6. Kitaccuukanus u KpaTkas XapakKTepUCTHKA UCIIOIb3YEMbIX METO/IOB U TIOIXO0B.
7. TpeOoBaHHMsI K KOMIIETCHIUSIM CIICIIUAIINCTA.

8. Mecra crieranucta 1o aHaJIn3y AaHHBIX B IPOEKTaX KOMIIAHHH.

9. MecTo CTaTUCTHUKHU B )KU3HEHHOM LIMKJIE aHAJIN3a JaHHBIX.

10. ITonarue runoressl. [IpoBepka runoressl.

11. OnucarenbHast CTATUCTHKA TPU aHATN3E JAHHBIX.



12. 3naunmocth gaHHbIX JloBepurensHblil nHTEpBa. ANOVA.
13. OcHOBBI BU3yaJIU3alK JAHHBIX.

14. VccnenoBanue JaHHBIX U MPEACTABIEHUE PE3YJIbTATOB.

15. Ilpu3Haku 3anTyMIIEHHBIX TaHHBIX.

[TpumepHbIe SK3aMEHAIIOHHbBIE OUIIETHI:

buner Nel:

1. ABromaTu4eckas Kiactepusanusa JaHHbeIX. Mertona K-cpennux.
2. Anroput™m knactepuzanuy. [IpuHINIBI HCTIOTB30BaHMS.

buner Ne2:

1. Onmnpenenenne ontumaiasHoro K. Ornenka pe3ynpTaroB kinactepusanuu. Hepapxudeckas
KJIaCTEePHU3aLIHSL.

2. Cucrembl Bblaun pexomenaanuii (Recommender System). I[lpaBuna accoumanuu. AJTopuT™M
Apriori. O1ieHKa pe3yJIbTaToB.

Kpurepun onennBanus

- omenka «ommuHO (10)»  BBICTaBIsIeTCS  CTYACHTY, IOKa3aBIIEeMy  BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX pELICHUI

- oueHka «ommuuHO  (9)»  BbBICTAaBNSETCS  CTYAOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS y4eOHOMN MporpaMMbl AUCIUIIMHBEL U YMEHUE IPUMEHATh UX
Ha MpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBHIIbHOE 0OOCHOBAaHUE NMPHHATHIX
peleHni

- oueHka  «omm4HO  (8)»  BBICTaBIsieTCS ~ CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOMH MpOorpaMMbl AUCHUIIIMHEL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [P PEIICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OLIEHKA «XOopoIo (7)» BBICTaBISETCS CTYJACHTY, €CIM OH TBEPJO 3HAET Marepuall, FpaMOTHO H, IO
CYILIECTBY, U3JIaraeT ero, yMeeT MPUMEHATh NOIyUYeHHbIC 3HaHHUS HA PAKTHKE, HO JIOITyCKAaeT B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPhIe HETOYHOCTH;

- OLICHKA «XOpOouIo (6)» BBICTABJIACTCA CTYACHTY, CCJIM OH 3HACT MaTcpuall, rpaMOTHO U, 110 CYILICCTBY,
n3jaract €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBECTC HJIK B
peIICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OLIEHKa «X0powIo (5)» BBICTABIISAETCS CTYIEHTY, €CIIM OH 3HAaeT Marepual, U, 0 CyLECTBY, U3JIaraeTt
€ro, yMEeT NMPUMEHATh NOIYUYEHHBIC 3HAHUS Ha NPAKTHKE, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3a]1a4 HEKOTOPbIE HETOUHOCTH;

- OLEHKAa «YIOBJICTBOPUTEIBHO (4)» BBICTABISACTCS CTYNEHTY, IOKa3aBlIeMy (parMeHTapHBbIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapylleHHsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUN [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJAJCET OCHOBHBIMU pa3lelaMyd Y4eOHOHM NporpaMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETOo
00yueHHs M MOXET NPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIUH;

- OILIEHKAa «YyIOBJIETBOPUTENIBLHO (3)» BBICTABIAETCSA CTYACHTY, IOKa3aBIIeMy (parmMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKONW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3[elaMHd Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs U MOXET IPUMEHSTh MOJy4YeHHbIE 3HAHUS MO o0pas3ly B CTaHAApPTHOU
CUTYyalluy;

- OLIEHKAa «HEYJOBJIETBOPHUTENIHLHO (2)» BBICTABISETCSA CTYIEHTY, KOTOPBIA HE 3HAeT OoJibIIed JacTh
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYEeHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a1a4

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYACHTY, KOTOpPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.



5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

HroroBoit KOHTPOJIb IPOXOJAUT B (bopMe sK3ameHa Ha Ims. Ha sk3amen OTBOAUTCsA 4 AKaJCMHUYCCKHUX
qgaca.



