





JIMcT akTyajm3anuu padoueil mporpaMmbl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa 1 o100peHa s peanmsaruu B 2026 - 2027
y4eOHOM roj1y Ha 3acefnanuu Kadeapsl [IpukinamHoil MaTeMaTHKU U HHOPMATUKH

IIporokom ot 20 1. Ne

3aB. kadeapoii 10.A. U3BexoB

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa 1 o00peHa s peanusaruu B 2027 - 2028
y4eOHOM roj1y Ha 3acefnanuu Kadeapsl [lpukinamHoil MaTeMaTHKU U HHPOPMATUKH

IIporokom or 20 . Ne
3aB. kadeapoii [O.A. 13BekoB

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u oqoopena s peanusanuu B 2028 - 2029
y4aeOHOM roly Ha 3aceqaHuu kageapsl [IpukiaaHol MaTeMaTuku U HHHOPMATUKA

[Iporokon ot 20 . Ne

3aB. xadenpoit 10.A. U3BexoB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
yueOHOM Toy Ha 3acefanuu kageapsl [IpuknanHoit MareMaTuku U HHGOOPMATUKH

IIporokomor 20 . Ne
3aB. kadeapoii [O.A. 13BekoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

LensiMu OCBOGHUSI TUCHUIUIUHBI «BOJbIIINE U OTKPBITHIE JaHHBIE» SBIIAIOTCS:
U3Y4YeHHE MAaTEeMaTHUYECKUX METOOB U MOIX0/I0B, UCIIOJIb3YEMBIX B IPOrPAMMHBIX CUCTEMAaxX
00paboTKH M aHaIM3a OOJIBITUX JTAHHBIX KOMIaHUU SAS - MUPOBOTO JiHiepa B 00JaCTH
pa3pabotku u BHeapeHus | T pemenuit u ycayr B OM3HEC-aHAIUTHKE, B TOM YUCTIC B
¢uHaHcoBOM 1 0aHKOBCKOH cdepe; pazBuTre NpoheCCHOHAIbHBIX HABBIKOB YUAILUXCS 3a
CYET IMOJyYEHHUS MPAKTHIECKOTro ombITa padoThl ¢ IT pemenusmu komnanuu SAS B yactu
00paboTKHU U aHamu3a OOJIBIINUX JTaHHBIX.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JuctummHa borbiyie 1 OTKPHITHIC JAHHBIE BXOAWUT B YaCTh Y4€OHOTO IJIaHa
hopMUpyEeMyIO yYaCTHHUKAMHU 00pa30BaTEeIbHBIX OTHOIICHUH 00pa30BaTeIbHOM IPOTrPAMMEI.

JIist u3ydeHwusI TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAJCHHS),
chOpMUPOBAHHBIE B pE3yJIbTaTE U3YUEHUS AUCIUILTNH/ MPAKTUK:

3HaHus (yMEHUs, BIa/IeHUs), IOIYYEHHbIE IPU U3YUYEHUU JAHHOMN JIHUCLHUILIUHbI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILIMHBI (MOLYJIS1) M IJIAHUPYEMble pe3yJIbTaThl 00y4YeHHs

B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI (MOyJsl) «bBoJbIilne u OTKPBIThIE JaHHbBIE»
o0yyaromuiics 10JbKeH o0s1afaTh CIEAYIOIMMI KOMIIETEHIIMSIMU:

KO)I HHAUKaTopa I/IHI[I/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

ITIK-1 Cnocoben AHAJIU3UPOBATH OoJIbIIINE AAHHBIC U IPOBOJAUTH UCCIICAOBAHUA C HUX
TCXHOJIOTHAMUA

IK-1.1 BeiOupaer MeTo/1bl 1 HHCTPYMEHTAIbHbIE CPECTBA [T IPOBEICHUS
AHATUTHYECKUX PAOOT C OOJIBIINMU JTAHHBIMU

[IK-1.2 Pa3pabartpiBaeT u orlieHMBAET MOJIENN OOJBINTUX JTAHHBIX

I1K-1.3 OpranusyeT KOHTPOJIb 3PPEKTUBHOCTH PAOOTHI U MPEAaracT peeHus
PYKOBOIMTEIIO (3aKa34HKY)




4. CTpykTypa, 00bEM U coiepsKaHue THUCHUIITHHBI (MOYJIs1)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3a4eTHbIX eaunul] 108 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 68,95 akas. yacos:
— aynutopHas — 68 akaj. 4acos;
— BHeayauTopHas — 0,95 akaj. 4acos;

— camocTosTenpHas pabora — 39,05 akaj. 4acos;
— B (popme npakTuieckoil moarotoBku — 0 akai. yac;

@dopma aTTecTaluy - 3a4eT

AynutopHast ] o
KOHTakTHas paboTa E = dopma TeKylero
o =
5 B aKaJ. yacax 5 Bu KOHTPOJIS
Pasnen/ Tema g ( ! : = ? CaMOCTOerHBHOfI ¥ Kon
g 3 yCIIeBaeMOCTH U
JIACIMTUTAHBI ] e = . | xommeTeHIUH
3 g g paboThI TIPOMEKYTOYHOM
Tek. mal. | mpaxT. 'S aTTeCTaluu
3aH. 3aH. | O &
1. TexHosoruu XxpaHeHus U
00paboTku bonplinx qaHHBIX
IIpoBepka
Nzyuenue Hf B:I/I}I
1.1 Beenenue B bonbimue yueOHOil u e
2 2 4 . OCHOBHOMH 1
JaHHBIE Hay4JHOI .
JIOTIOJTHUTENILHOU
JATEPaTypHL.
JIUTEPATYPHI.
Otuer o
1.2 Moxeih BEIHCICHHII IMoaroToBka k BBITIOJTHEHU T
MapReguce 4 2 2 2 nabopaTopHOMY 1abopaToOpHBIX
3aHATHIO. pabot. Onpoc,
oOcyxieHHe.
IIposepka
1.3 Peammsanun W3YYCHUS
anroputmoB Ha MapReduce. 2 4 1 Pemenwne 3amay. OCHOBHOM 1
OcHoBsbl Hive. JIOTIOIHUATEILHOMN
JIUTEPATYPHI.
Hroro no pazpeny 6 8 7
2. [IporpamMmmupoBaHue
00paboTku u 3arpy3ku bonbmmnx
na"HbIX B SAS
Omnpoc,
obcyxieHue.
[Moaroroska k
2.1 OcHoBsl s3b1Ka SAS A Otuer o
2 2 4 nabopaTtopHOMY
Base BBITIOJTHEHUN
3aHSTHIO.
nabopaTopHBIX
pabor.
Ilonroroska x Oruer o
2.2 Maxkpomnpoueccop SAS. 4 BBINOJIHEHUU
2 1 nabopaTopHOMY
SAS SQL 1a60paTOPHBIX
3aHSTHIO.
pabor.
2.3 O630p SAS Data Loader W3zyyenue KonrponbHas
for Hadoop: 2 4 1 yueOHO# u paborta. Ot4er o
ABTOMAaTH3UPOBAHHAS Hay4HOI BBITIOJTHCHU U
3arpyska u o0paboTka JIUTEPaTyphIL. 1a00paTOPHBIX




OOJIBITNX TAHHBIX pabor.
[Toaroroska k Oruer o
2.4 B3aumoneiictBue SAS u o BBINOJIHEHUU
2 2 1a60paTOpHOMY
Hadoop 7a60PaTOPHBIX
3aHSTHIO.
pabor.
Omnpoc,
oOcykaeHHE.
2.5 OcHOBEI IMoaroToBka k YA
Otuer o
nporpaMMupoBanust Ha SAS 4 2 nabopaTopHOMY
BBITIOJTHCHU U
Data Step 2 (DS2) 3aHSTHIO.
1abopaToOpHBIX
pabor.
HWroro no pazaeny 14 10
3. AnanuTtuka B OOJIBIINX
JIAHHBIX
3.1 O030p 33134 U METOJIOB
P 3l A [lonroroBka
MAIIMHHOTO 00Y4eHHS 1 Omnpoc,
2 4 nabopaTopHOMY
WHTEJUIEKTYaJIbHOTO oOcyxaeHue.
3aHSTHIO.
aHanM3a OOJNBIINX JAHHBIX
N3yuenue
3.2 NHTepakTHBHOE yreH
yueOHOIl u Ompoc,
HCCIIeIOBaHNE TaHHBIX C 4 1 HAVIHO OBCYRIIeHHE
nomosio SAS VA/VS Y YRACHHE.
JIUTEPATYPHI.
N Nzyuenue
3.3 TlocTpoenune mMozenei ¢ GOBHOM 1 Ompoc
nomoiueo IMSTAT B SAS 4 yHa aHoi o6c P eH’He
LASR cepgepe Y YA ’
JIUTEPATYPHI.
Otuer o
HOHFOTOBKa K BBIITOJTHCHU U
3.4 SAS Enterprise Miner 2 2 1a00paTOpHOMY
nmabopaToOpHBIX
3aHATHIO.
pabor.
Otuer o
[ToaroroBka k
3.5 OnepanyoHanu3anus BBINOJTHEHUT
. 2 nabopaTopHOMY
Mozenei JTa00paTOPHBIX
3aHATHIO.
pabor.
Wroro no pazneny 14 7
4. Ananmutnyeckas o0paboTKa
CIIOHOCTPYKTYPUPOBAHHBIX
OOJTBIINX TAHHBIX
IIpoBepka
H3y9IeHUS
4.1 OBpadorka Texcros B 4 2 Pemienne 3anau OCH};;HOI?I u
SAS Text Miner A .
JIOTIOTHUTENILHOU
JIUTEPATYPHI.
KoHuTponbHas
Nzyuenue
4.2  Amnanm3 BpeMeHHBIX N pabora. Ortuer o
yueOHOIt n
psinoB (SAS Forecast 4 2 N BBITIOJTHCHAN
- Hay4YHOU
Studio) 71a00paTOPHBIX
JIATEPaTypHL.
pabor.
Nzyuenue
4.3 AHanu3 B3aUMOCBs3€H C yueOHOH u KonrponbHas
3 5 N
nomorteio SAS SNA Hay4YHOU pabora.
JUTEPaTypHL.
Msvuere KonTponpuas
4.4 Pemenue YoreH pabota. Otuer o
yueOHOI
ONITHMU3ALUOHHBIX 33/1a4 B 4 6,05 HAVIHO BBITIOJTHCHU U
SAS/OR 1 Tab0paTOPHBIX
JUTEPaTypHL.

pabor.




Hroro no pazzneny 3 15 15,05
HWroro 3a cemectp 17 51 39,05 3au€r
Hroro no aucuuruimae 17 51 39,05 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. TpaguIMOHHBIE TEXHOJIOTHUHU O0yUYEHHUS, MPEATIOIAralonie nepeaady nuhopmammuu
B TOTOBOM BHJIE, JOPMUPOBAHNE YICOHBIX YMEHHI 110 00pa3ILy: JCKIUA-U3T0KEHHUE, JTCKIUS
-00bsSICHEHHE, IPAKTUUECKHE (CEMUHAPCKUE) 3aHATHS.

Hcnonp30BaHre TPaTUIIMOHHBIX TEXHOJIOTHN 00€CIIeYNBACT OPUEHTUPOBAHUE
CTYJCHTA B MMOTOKE WH(OPMAIINH, CBSI3aHHON C PA3TUYHBIMU IMOAXO0AaMHU K OTIPEICIICHUIO
CYITHOCTH, COJICPXKAHUS, METOI0B, (hOPM Pa3BUTHS U CAMOPA3BUTHUS JIMYHOCTH;
CaMoOIIpe/IelIeHUE B BEIOOPE ONTHUMAIBLHOTO IIYTH U CIIOCOOOB JTMYHOCTHO-
pohecCHOHATLHOTO Pa3BUTHSI; CHCTEMATU3AIMIO 3HAHUHN, TIOJTYYCHHBIX CTY/ICHTAMU B
nporecce ayAUTOPHON U CaMOCTOSITEIbHON paboThl. JICKITMOHHBIE 3aHATHS IPOBOISATCS C
WCIOJIb30BAaHUEM MYJIbTUMEIUMHBIX CpelicTB. JlabopaTopHbIC 3aHATHS 00ECTICYHBAIOT
pa3BUTHE U 3aKPEIUIEHUE YMEHUN U HaBBIKOB ONPE/ENICHUS el U 3a]ja4 CaMOpa3BUTHS, a
TaKKe NPUHATHS HanOosee 3 (HEKTUBHBIX PEHICHUI 10 UX peanu3anuu. [IpakTudeckue
3aHSTHS IPOBOATCS B KOMIIBIOTEPHBIX KJIaccax BeuucauTenabHoro uenrtpa ®I'bOY BO
«WMITY».

B xone npoBeaeHus TEKIMOHHBIX 3aHITHI MTPE1yCMaTPUBACTCS: UCTIOIb30BAHUE
ANEKTPOHHOTO JEMOHCTPAIIMOHHOTO MaTepHana mo TeMam, TpeOyIOINM UILTIOCTPALIUU
paboTsl porpamMMHubIX poaykroB: MS Word, MS Excel.

B xone npoBeaenust 1ab0paTOpHBIX 3aHITUN MTPEelyCMaTPUBAETCS HCTIOIb30BaHHE
CPEICTB BBIUUCIUTEILHONW TEXHUKH MPU BBIMOJIHEHUN UHANBUAYAIbHBIX 3aJaHUI U
TECTUPOBAHUS.

2. NnTepakTuBHBIE (HOPMBI 00YUYEHHS, IPEATNONIATAIONINE OPraHU3alMI0 00YUEeHUS KaK
MIPOYKTUBHOU TBOPYECKOU NIEATEIHHOCTH B PEKUME B3aUMOJICHCTBUS CTYICHTOB IPYT C
JPYTOM U C MPENoIaBaTeIeM

Hcnonp30BaHre MHTEPAKTUBHBIX 00pa30BaTENIbHBIX TEXHOIOTHIA CITIOCOOCTBYET
MOBBIIICHUIO HHTEPECAa U MOTUBALIMH yUYaIlIUMXCs, aKTUBU3AI[UU MBICIUTEIbHON
JEeSTeIbHOCTH U TBOPYECKOTO MOTEHINANIA CTYACHTOB, AenaeT Oosee 3¢ heKTUBHBIM
yCBOGHHE MaTepuaa, M03BOJISIeT HHANBUAYAIN3UPOBATh O0yYEHHE U BBECTU SKCTPEHHYIO
KOPPEKLHUIO 3HAHU.

B pamkax qucuumninuHbl «boibIire U OTKPBIThIE JaHHBIE) MpeaycMarpuBaetcs 14
4acoB ayJIUTOPHBIX 3aHATUM, TPOBOJIUMBIX B MHTEPAKTUBHOM.

[Tpu nmpoBeneHnn 1a00paTOPHBIX 3aHATUHN HCIIONB3YIOTCS TPYIOBas padboTa,
TEXHOJIOTHS KOJUIEKTUBHOM TBOPUYECKOM AESATENBHOCTU, TEXHOJIOTHS COTPYIHUYECTBA,
oOcyxaeHue npodiaemsl B hopMe AUCKYCCUH, 1e0aThl, KPYTIIbIA cTol. J[aHHbIE TEXHOIOTUU
00ecreunBalOT BHICOKUIN YPOBEHb YCBOCHHUS CTY/IEHTAMU 3HAHUH, 3 PEeKTUBHOE U yCIIEITHOE
OBJIaJICHHE YMEHUSIMH M HaBBIKaMU B TIpeIMETHON 001acTu, ((OPMUPYIOT MTO3HABATEIHHYIO
MOTPEeOHOCTh M HEOOXOAUMOCTh JTAThbHEHUIIIEro caMmo00pa30BaHusl, MO3BOJISIOT
aKTUBHU3UPOBATH HUCCIIEIOBATENBCKYIO ESTEIBHOCTD, 00ecTieynBatoT 3P GEKTUBHBIN
KOHTPOJIb YCBOEHUS 3HAHU.

3. BoamoxknocTH obpaszoBarenpHoro nmopraia ®I'bOY BO «MI'TY» mns
MIPEIOCTaBIICHUS CTYJEHTaM rpadrka caMOCTOSITeTbHOU PaboThl, pacliucaHus
KOHCYNbTAIUH, 3aJaHUH JJI1 CAMOCTOSITEIbHOTO BBIMOJIHEHUSI U PEKOMEHAYEMBIX TEM IS
CaMOCTOSATENIbHOTO U3yUYEHHUS.

Meroauka, npeanaraemasi Juist U3ydeHus Kypca «bosbline U OTKPhIThIE JaHHBIE»
OpUEHTHPOBaHA Ha JIEKIIUU MPOOIEeMHO-UH(DOPMALIMOHHOTO XapaKTepa, CEMUHAPCKUE
3aHSTHS UCCIIEIOBATENILCKOTO TUIIA U MTOATOTOBKY pedepaTos.

Hcnonp3yemble 00pa3oBaTelIbHbIE TEXHOJIOTUY MO3BOJISIOT aKTUBHO IPUMEHSTH B
y4eOHOM TPOIIeCCe HHTEPAKTUBHBIE ()OPMBI TTPOBEICHUS 3aHATHI (KOMITbIOTEPHAS
CUMYJISAIIHS, pa300p KOHKPETHBIX CUTYAIUi), 9TO CIIOCOOCTBYET (hOPMHUPOBAHUIO 1
pa3BUTHIO NTPodeccCHOHATBHBIX HAaBBIKOB oOyyatonuxcs. [IpuMmensemsle B mpoiiecce
W3Y4YECHUSI TUCILUIUIMHBI TIOMCKOBBIA U UCCIIEIOBATEILCKUNA METO/IBI B MTOJIHOM Mepe
cooTBeTcTBYIOT TpeboBanusM OI'OC no peanu3anuu KOMIIETEHTHOCTHOTO TTOIX0/1a.



6 YueOHO-MeTOoaNUYeCKOe o0eceyeHne caMoCTOATEIbHOI PpadoThl 00y4aloIHuXCs

[TpencraBieHo B npusaoxeHuu 1.

7 OueHO4YHbIE CPeICTBA ISl POBEIeHUsI POMEKYTOYHOM aTTeCTAllUN
[IpencraBieHsl B TPUIOKEHUU 2.

8 YueOHo-MeTOAM4YEeCKOEe M HH(POPMALIMOHHOE 00ecnieYeHHe U CHMILTNHBI

a) OcHoBHas JIuTepaTrypa:

Ornesa, M. B. IIporpammupoBanue Ha si3bike C++: IPaKTUYECKUMA KypC : yaeOHOe
nocobue s By30B / M. B. Ornesa, E. B. Kynpuna. — Mocksa : U3natenscTBo FOpaiiT,
2021. — 335 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-05123-0. — Tekcer :
anekTponnsii / DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/473054

0) lono/IHUTeILHAS JIUTEpPATypa:

demopos, /1. FO. TlporpammupoBanue Ha si3bIKe BBICOKOTO ypoBHs Python : yueGHoe
nocobue st By3oB / JI. FO. @enopoB. — 2-e u3n., nepepad. u gom. — Mocksa :
WznarensctBo FOpaiit, 2021. — 161 ¢. — (Bsicmee oopazoBanue). — ISBN 978-5-534-
10971-9. — Tekcr : anexrponnsiii / DbC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/472985

B) MeToanuyeckue ykasaHus:

Mapxkus, A. B.  TIporpammupoBanne Ha SQL B 2 4. YacTtb | : mpakTuKyMm 1 By30B /
A. B. Mapkun. — 2-e u3., nepepad. u gon. — Mocksa : M3natensctBo FOpaiit, 2021. —
403 c. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-12256-5. — TekcT : 31eKTpOHHBIN //
OBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/471148

r) IIporpammuoe obecnieuenune u MHTEpHET-pecypchl:

IIporpammHuoe o0ecnieuenune

HaunmenoBanue .
10 Ne noroopa Cpoxk neicTBUS TUIICH3UH
MS Office 2007
Professional Ne 135 o1 17.09.2007 06eccpouHo
7Zip cB0OOTHO pacnipocTpansemoe [10 0eccpovHO
Maple 14
Classroom License K-113-11 ot 11.04.2011 06eccpouHo
MathCAD v.15
Education 1-1662-13 ot 22.11.2013 06eccpouHo
University Edition
WordPress cB000JHO pacnpocTpansiemMoe 110 0eccpouHo
Ipodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI
Hassanme kypca CchlIKa
OnexTpoHHbIe pecypcsl oubnmoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web
HannonansHas nHGOpMamoHHO-aHATUTHYECKAS URL:
cucreMa — Poccuiickuii nuaekc Haydroro nutuposanus | https://elibrary.ru/project_risc.
(PUHIT) asp




9 MaTepuajibHO-TeXHHYeCKOe o0ecneuyeHue TUCHUILINHBI (MO1YJIs1)

MartepuanbHO-TEXHUYECKOE 00ecredeHre JUCITUIIMHBI BKIIOYAET:

MarepuanbHO-TEXHUYECKOE 00ecTieueHrEe JUCIUTUIUHBI BKIIOYAET:

Jlexunonnas ayautopus. OcHallleHue ayIUTOPUU: JOCKa, MYJIbTUMETUNHbBIC
CpeICTBa XpaHCHHUSI, IEPEIadrl U MIPEICTABICHUS HHPOPMAIIH

Y4eOHbIe ayAUTOPUH IS TPOBEICHUS JIA0OPATOPHBIX 3aHSATHH, TPYIITIOBBIX U
WHJIMBUIYQJIbHBIX KOHCYJIBTAIIMM, TEKYIIEr0 KOHTPOJIS U MPOMEXYTOUHON aTTECTAIlUU:
KOMITBIOTEePHBIN Kiacc. OCHAIICHHE ayIMTOPUH: TIEPCOHATBHBIE KOMITBIOTEPHI ¢ TakeToM MS
Office, Maple 14 Classroom License 10-29 Users (per User) Academic, MathLab, Mathcad
Education - University Edition (200 pack) u Beixogom B IHTepHET.

[TomereHust A1t CAMOCTOSITENILHOM paboThl 0Oydaromuxcs. OCHaICHUE ayTUTOPUU:
nepcoHajbHbIe KOMIbIOTEpHI ¢ maketom MS Office, Beixomom B UHTEpHET U ¢ 1OCTYIIOM B
3JIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA.

[Tomemenue s XpaHSHHsI U TPOYUIAKTUISCKOTO 00CTY)KUBAHUS y4eOHOTO
obopynoBanus. OCHAIIIEHUE AYAUTOPHH: CTEIUIAXKH JUISI XPAHCHUS YIeOHO-HATIISTHBIX
MOCOOMH 1 y4eOHO-METOIMICCKON TOKYMEHTAIHH.



IIpunoxenue 1
Y4yeOHO-MeTOoAUYeCKOe o0ecTieueHne CAMOCTOSITeILHOIH padoThI

IIo mucnmmuinHe «bonbliMe W OTKPBITHIE [AaHHBIE» IIPEAYCMOTPEHA ayAUTOpHas |
BHEAYAUTOPHAS CaMOCTOSITeNIbHAst paboTa 00yJaromuXcs.

AyIuTOpHAs CaMOCTOSATENbHAS paboTa CTYJJCHTOB MPEAINOJIaraeT BHIIOJHEHNE 3a1aHUI
1a00paTOpHBIX padoT.

IlIpumepnvie ayoumopnusie 3a0anun:

TepMuHOIIOTHSL, NCTOPUS TOSABIICHUS.

TexHuueckue cl0)XKHOCTH padbOThI ¢ OOIBIIUMHU JaHHBIMHU.

Pacnipenenennas aiinosas cucrema HDFS.

basosas unes moxenn MapReduce, nmpumep ucrons3oBanust MapReduce.

Monenb Beruncinennii MapReduce.

Peanmuzanus MapReduce B Hadoop.

OcHoBsl Java APL.

[TnanupoBanue BorurciaeHuil. YARN.

[pumeps! peanu3aiuu aaroputMoB Ha MapReduce (Bkirouast yMHOKEHHE MATPHILI, OTIEPAIIU
pensiuroH-Hou anredpsl). Kosnonounsle opmatel xpanenus (Ha npumepe ORC).

10. OcHossl Hive.

11. M3yueHne OCHOB POTPaAMMHUPOBAHUS Ha s3bIKe SAS: CTPYKTYpHI SI3bIKA, 3aIlyCKa M OTIAIKU
IpOTrpaMMbl, MPOCTEHININX AHAIUTHUECKUX MpPOLEAYp U MNPUEMOB Uil TpaHCPOpPMALUU
JTAaHHBIX.

CoNoOA~WNE

Ilpumepnvie unousudyanvhuvie oomawinue 3aoanusn (H/13):

1. Jlan ©HaOop JaHHBIX  3aJaHHOW  CTpyKTypel U mnporpamma SAS  Data  step,

IPO-U3BOAAINIAs ONPEAETICHHYIO0 00pa0OTKY M BHIYMCIEHUS C UCTIOIb30BaHUEM JAHHOTO Ha0opa.
[Tepenumute 3Ty mporpammy Ha SAS DS2 ¢ ucnonb3oBaHueM NapajuleidbHbIX HUTEH U
CO3/1aHMEM I0JIb30BATEIbCKOTO MaKeTa, YTOObI pe3ysbTaT 00pabOTKU COXpaHUIICA TEM K€, HO
KOJ1 MOT BBITIOJIHATBCS B apaJljIeIbHOU cpe-Jie.

Jan wHaOop 3agaHHOW CTPYKTYpPBI, IOCTPOHTE MOIENb MPOTHO3HUPOBAHUS OT-KIHKA C
UCIIONIb30BaHUEM TMporeaypbl impstat ¢ amropurmom random forest ¢ 3amaHHBIM YHCIOM
nepeBbeB. [IpuMeHnTe MOTyYeHHYIO MOJIENTh K TECTOBOMY HA0OpY AaHHBIX TOH K€ CTPYKTYPHI,
BU3yalnu3upyire mo-mydeHHsld rpaduk Lift. Iloctpoiite Ha ToM ke Habope Monelb C
UCTIOJIb30BaHUE BBICOKOTIPOU3BOUTENb-HOM Bepcun Metoqa GLM. Ilpumenure x TecToBoMy

HaOopy. CpaBuure pesynbratel GLM 1 Random Forest mo AUC.

Ilpumepnuie ayoumopnuvie konmponavhie pavomst (AKP)

JlaH TEKCTOBBII KOpIYC JOKYMEHTOB, JICKAllUX B YKA3aHHOH JHPEKTOPHUHU.
Co3spnaiite B SAS Tex Miner mpoekt, KOTopslii: BeIOepeT (aitnsl ¢ paciumpenuem pdf; ocymecTBuT
HapcHHT Habopa C ONpelesIeHHEM JacTeil peud M COXpaHEHHEM B IPHU3HAKOBOM IPOCTPAHCTBE
TOJBKO CYIIECTBU-TEIBHBIX U TJIAr0jOB; OCYIIECTBHUT (HIBTPALNIO JOKYMEHTOB U MPU3HAKOB C
UCIIOIb30BaHUEM 3aJaHHON CXEMOM OIpe/Ie/IeHUsT BECOB JiekceM (Hampumep, Ha ocHoBe tf-idf);
BBIJICTIMT 33JJAHHOE KOJIMYECTBO KIIFOUYE-BhIX TeMaTHK 1o Merony SVD. B orBete ykaxkute Tom 5
KJIIOYEBBIX CJIOB BO BTOPOM BBISIBICHHOM TemaTnke. Kakoil JOKyMEeHT nmeeT HanOOIbIINi BeC B
3TO TEMATHUKE?



NG~ E

Bomnpocsl 111 MTOrOBOM OILEHKHM Ka4eCTBA OCBOEHHS Kypca:

Hadoop kak TexHOJI0THs XpaHeHUs U 00paOOTKH OOJIBIINX JTaHHBIX.

Crioco0bl 3arpy3ku nanHbix B Hadoop. ba3oBeie omnepaiiuu ¢ JaHHBIMH.

[Mpodunuposanue, nenyrmkanus. Beimoanenue npouecco Data Quality Bayrpu Hadoop.
Wurerparus ¢ SAS In-Memory Analytics Server.

00630p B3aumoeiicteust SAS u HADOOP.

Uurepdeiic SAS ACCESS 8 HADOOP (HIVE).

Brimonnenue Beipaxenuii Pig, HDFS, Map Reduce ye-pes PROC HADOOP.

Hurepdeiic SAS ACCESS 8 HADOOP (Impala)



[Tpunoxenue 2

OIIeHO‘lHLIe cpeacrea Jid MpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

a) Ilnanupyemsblie pe3yabTarbl 00y4eHUs] M OLCHOYHBIEC CPEACTBA /IS NPOBEICHUs
NPOMEKYTOYHOM aTTecTAlMHU:

Kon
WHIUKAaTOpa

Nunukarop
ITOCTHKEHUS
KOMIIETEHIIUHU

O1neHOYHBIC CPEACTBA

I[IK — 1: CnocobeH aHamu3upoB

TEXHOJIOTHAMUA

arb OOJbIINE JaHHBIC KW TPOBOAUTH HCCICAOBAHHA C HX

I[IK-1.1

BriOupaet meTo b1
"
WHCTPYMEHTAJIbHBIC
cpeacTBa JuIs
MIPOBEICHUS
AHATUTUICCKUX
pabot ¢ 60IBITUMU
JTaHHBIMU

Ilepeuens meopemuueckux 60npocos:

1. AHaIUTHYECKHE METObI, TPUMEHUMBIC K OOJIBIIHM
00BéMaM JTaHHBIX.

2. MHOTOMEpHBIE CBSI3U, aCCOIUAINH, KOPPEIISAIIHH.
HenpepbIBHOCTS MOCTYMAIOMNUX OOHOBICHUH Kak
XapaKTepHas YepTa aHajan3a OONbIIUX JaHHBIX.

3. [Ipumepsl 06pabOTKH HECTPYKTYPUPOBAHHBIX JTAHHBIX.

4. TIoHsATHS HEOJHO3HAYHOCTH U HEIOCTOBEPHOCTH
JAHHBIX.

Ilpumepnvle npakmuueckue 3a0anun:

1. O0630p B3aumoaeiictBus SAS u HADOOP.

1. Hurepdeiic SAS ACCESS 8 HADOOP (HIVE).

2. Brmonnenue Boipaxenuit Pig, HDFS, Map Reduce
ye-pe3 PROC HADOOP.

3. Hureppeiic SAS ACCESS B HADOOP (Impala)

Hnoueuoyanvnoe oomauinee 3adanue:

[IporpamvupoBanue Ha si3p1ke DS2.

I1K-1.2

PazpabGareiBaer wu
OLIEHUBAET MOJIEIN
OOJBIINX JIAHHBIX

Ilepeuenv meopemuueckux 60npocos

1. bazosiil pynkunonan SAS EM - onpenenenue
IIPOCTOrO MPOEKTA, 3arpy3Kka U U3BMEHEHHE JIaHHBIX.
PerpeccroHHbBIE MOZIENN U 1EPEBbsSI PELICHUM.

2. Tlowck cTraHmapTHBIX MyTeH MO UCTOPUH TPOIIECCOB,
YaCTOTHBIN aHAJIU3 U BBISIBJIEHUE OTKJIOHEHUH.

3. JlmarHocTHKa M OIIeHKa KadecTBa Mojeneil. [Ipumepsr:
KPEIUTHBIE MOJIENIM U OLIEHKA PUCKOB.

Ilpumepnvie npakmuueckue 3a0anus

1. IIpumeps! Bu3yanuzauuii 6a30BOro CTaTUCTUYECKOTO
aHanmu3a, noctynHeix B SAS VA/VS.

2. ArperupoBaHHE U YaCTOTHBIN aHAJIH3.

3. JlmarpaMMmbl nepexooB B CHCTEMAax C IMPOLECCAMHU.
Knactepuzauus u ¢hakTopHbIil aHATU3.

4. ba3oBas TUarHOCTUKa MOJENEH.

5. Ilpumep npoekra - 100aBiIeHNE JaHHBIX, TU3aWH
BU3yaJIN3aLUN.

Hnoueuoyanvnoe oomauinee 3adanue:

1. O0630p aHAIUTHUYECKOTO CepBEpa INMEMmory aHaJIUTUKH

2. SAS LASR. 3arpy3ka nannaeix Ha LASR cepsep.
Uccnenoanne nanubix. [logroroska nanueix. O630p
aNropuTMOB MammHHOTO 00yueHnus B IMSTAT.




Nupukarop

Kon
JOCTHKEHUS OneHoyHbIE CpECTBA
UHIMKATOpa
KOMITETEHIINH
I1K-1.3 Opranusyer Ilepeuens meopemuueckux 6onpocos
KOHTPOJIb 1. TlonsTHe onepanroHATN3ALUN MOJIECH.
3 PEKTUBHOCTH 2. TlocraHoBka Mozeseii Ha periaMeHTHOE TepeodydIeHre U
paboTsI MIPUMEHEHHUE.
npeayiaract 3. Monutopunr kauectBa mozeneid. Co3mganue m1abiIoHOB
pelieHus MOCTPOCHHUS MOJIETICH.
PYKOBOAMTEIIIO 4. ABTOMAaTM4eckoe MOCTPOEHUE MOJAENEH IO CEerMEeHTaM
(3aka3uuKy). JTAHHBIX.

5. Okcnopt u npumenenune moaeneit B CYB/I. Tlpumenenue
MOJEJIEH B HHCTPYMEHTaX AaHaJUTUKU B PEaIbHOM
Bpemenu (SAS Decision Manager, SAS Event Stream
Processing).

Hnoueudyanvnoe 3aoanue:

@opMyJIMpOBKAa U PEILICHUE 3aJad JIMHEHHOTO, HEJIMHEHMHOTO H

LEJIOUYUCIICHHOTO TMPOrpaMMUPOBAHHUSA C MOMOLIBIO HPOLEAYPHI
OPTMODEL.

Ilpumepnvie unousudyanvHvle 3a0aHUA:

[pouenypa PROC OPTGRAPH: pa3ouenue rpada, pacueT METpHK
LUEHTPATBFHOCTH M APYTHE alTOpUTMBI Teopuu rpadoB, aHaIH3a
ceTed U ONTUMHU3ALINH.




0) Ilopaook npoeedeHus NPOMEHCYMOUHOU ammecmayuu, NoKazamenu u Kpumepuu
oueHueanus:

[IpomexxyTouHas arTecTanus 1o AucuuIUinae «boJble 1 OTKPBITHIE TaHHBIEY» BKIIOYACT
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOSHUS 00yUYaIOLUMUCS 3HAHUM, U
MPAKTUYECKHE 3aJaHusi, BBISBISIIOIIME CTENeHb (OPCUPOBAHHOCTH YMEHUW U BIAJICHUH,
npoBoAuTCA B (hopme 3aueTa.

Iloxa3aTes M M1 KpUTEPUHU OLeHUBAHMA:

— Ha OIEHKY «OTJINYHO» (5 6anioB) — 00yJatonuiicss JEMOHCTPHUPYET BBICOKUH YPOBEHB
c(hopMHPOBaHHOCTH KOMIIETEHIIH, BCECTOPOHHEE, CUCTEMAaTHIECKOEe U TITyOOKOe 3HaHHE yI4eOHOTO
MaTepuana, CBO00IHO BBITIOIHSICT MPAKTHUSCKUE 3a/1aHuUs, CBOOOHO ONIEPUPYET 3HAHUSAMU, YMCHHUSIMH,
MPUMEHSIET X B CUTYAIIUSAX MOBBIIICHHOHN CII0XKHOCTH.

— Ha OIICHKY «X0pomio» (4 6ayia) — 00y4aroIuiCs TEMOHCTPUPYET CPESIHUHN YPOBCHb
Cc(OPMHUPOBAHHOCTH KOMITCTEHIIM: OCHOBHBIC 3HAHMUS, YMEHHSI OCBOCHBI, HO TOMYCKAOTCS
HE3HAYUTCIIbHBIC OHH/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IPU AHAJIMTUYCCKUX OIICpAlUAX, IICPECHOCE 3HAHUN
U yMEHHI Ha HOBbIC, HECTAH/IAPTHBIE CUTYAIIHH.

— Ha OLICHKY «YI0BJIETBOPUTEIbHO» (3 Oaia) — 00ydaronuics JEeMOHCTPUPYET MOPOTOBBI YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHIIMI: B X0/I¢ KOHTPOJIBHBIX MEPONPHUSTHIT JOITYCKAIOTCS OLINOKH,
IMPOABIIACTCA OTCYTCTBUC OTACIIbHBIX 3HaHI/II\/'I, YMCHHﬁ, HaBBIKOB, o6yqa}01111/11‘/'lc;1 HUCIIBITBIBACT
3HAYUTENBHBIC 3aTPyJHEHHS IIPH OTIEPUPOBAHNM 3HAHUSMHU U YMEHUSIMH ITPU UX NIEPEHOCE HAa HOBBIE
CHUTYaIHH.

— Ha OLICHKY «Hey/10BJIeTBOPUTEJILHO» (2 6asia) — 00ydJarouics: JeMOHCTpUpyeT 3HaHus He Oomee 20%
TEOPETUYECKOT0 MaTepHala, IOMyCKaeT CYIIeCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh MHTEIJICKTYalbHbIE
HaBBIKY PEIICHUsI MTPOCTHIX 3a/1a4.

— Ha OILICHKY «HeYI0BJIETBOPUTEIbHO» (1 6armr) — o0ydaromuiicss He MOXKET IT0Ka3aTh 3HaHUsI HA YPOBHE
BOCIIPOM3BEICHUS U OOBSICHEHUSI MHPOPMAIINH, HE MOXKET [10Ka3aTh MHTEJUIEKTyaIbHbIE HABBIKU PELICHUS
NPOCTHIX 3a/aY.

I[J'IH MOJIy4YCHUA 3a4€Ta HCO6XO,Z[I/IMO Ha6paTL TpH Oama.



