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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
ydeOHOM o1y Ha 3acenannu kagenpsl [IpukianHoil MaTeMaTHKU U HHPOPMATHKU

[Iporokonm ot 20 . Ne
3aB. kadenpoii 10.A. U3BekoB

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM rojy Ha 3acefqanuu Kadeapsl [IpukiaaHoi MaTeMaTHKU U HHPOPMATHKA

[Iporokonm ot 20 . Ne
3aB. kadenpoii 10.A. U3BekoB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3acenanuu Kadeapsl [IpukinaaHoit MaTeMaTHKu U HHOOPMATHKH

[Iporokon ot 20 . Ne

3aB. kadenpoit 10.A. U3Bexos

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojy Ha 3acenanuu Kadeapsl [IpukiagHoit MaTeMaTuku U HHOOPMATHKH

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOGHUSI TUCHUIUIUHBI «BONbIINE U OTKPBITHIE JaHHBIE» SBIIAIOTCS:
U3Y4YeHHE MAaTEMAaTHUYECKUX METOOB U MOJIX0JI0B, UCIOJB3YEMBIX B IPOTPAMMHBIX CHCTEMaxX
00paboTKH M aHaIM3a OOJIBITUX JTAHHBIX KOMIaHUU SAS - MUPOBOTO JiHiepa B 00JaCTH
pa3pabotku u BHeapeHus | T pemenuit u ycayr B OM3HEC-aHAIUTHKE, B TOM YUCIIC B
¢uHaHcoBOM 1 0aHKOBCKOH cdepe; pazBuTHE MPO(HEeCCHOHATBHBIX HABBIKOB yUalUXCs 3a
CYET IMOJy4YeHHUs MPAKTHUECKOTro ombITa padoTsl ¢ IT pemenusmu komnanuu SAS B yactu
00paboTKHU U aHamu3a OOJIBIINUX JTaHHBIX.

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

Hucnurnnuna bonbiime u OTKphIThIE JaHHBIE BXOJUT B 4YaCTh Y4E€OHOIO IJIaHa
dhopMUpyEeMyIO yYaCTHHKAMHU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTeIbHOM MTPOTPAMMEI.

JIist u3y4deHwus! TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAJCHHS),
chOpMUPOBAHHBIE B pE3yJIbTaTE U3YUCHUS AUCIUILTNH/ MPAKTUK:

3HaHus (YMEHUs, BIa/IeHUs), IOTYYECHHbIE IPY U3yYEHUU JaHHOM UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOLYJIsS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBOeHUs TUCHMITIMHBI (MOay sl) «bojibliue U OTKpPBITHIE JAHHBIE»
o0yyaromuiics 10JKeH o0s1afaTh CIEAYIOIMMI KOMIIETEHIIMSMU:

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

[TK-1 Cnocoben aHanu3upoBaTh OOJIbIINE JAHHBIE U TPOBOAUTH UCCIEIOBAHUS C UX
TEXHOJIOTUSIMHU

IK-1.1 BeiOupaer MeTo/1bl 1 HHCTPYMEHTAJIbHbIE CPEJCTBA Ul IPOBEICHUS
AHATUTHYECKUX PAOOT ¢ OOJIBIINMU JJAHHBIMU

[IK-1.2 PaszpabatbiBaeT u olleHMBAET MOJIENTN OOJBITUX TAHHBIX

I1K-1.3 OpranusyeT KOHTPOoJIb A3PPEKTUBHOCTH PAOOTHI U MPEAaracT peleHus
PYKOBOIMTEIIO (3aKa34HKY)




4. CTpyKTYypa, 00bEM U COJEpKaAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 68,95 akas. yacos:
— aynuTopHas — 68 akaj. 4acos;
— BHeayauTopHas — 0,95 akaj. 4acos;

— camocTosTenbHas pabora — 39,05 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

AynutopHast ] o
KOHTakTHas paboTa E = dopma TeKyIero
) =
Paszen/ Tema 3 (B axan. uacax) & Bz y KOHTPOIA Kon
g 3 © | caMOCTOSTEBHOM |  ycreBaeMOCTH U
JIACIMTUTAHBI ] e = . | xommeTeHIUH
3 o & paboThI TIPOMEKYTOYHOM
na6. | mpakr. [ .3 aTTecTaluu
Jlek. =ar 1
3aH. 3aH. | O &
1. TexHONOTHH XpaHEHUs U
00paboTku bonplinx qaHHBIX
IIpoBepka
Nzyuenue Hf el?m{
1.1 Beenenue B bonbimue yueOHOil u e
2 2 4 . OCHOBHOMH 1
JaHHBIE Hay4JHOI .
JIOTIOJTHUTENILHOU
JATEPaTypHL.
JIUTEPATYPHI.
Otuer o
N IMoaroToBka k BBITIOJTHEHU T
1.2 Monenpb BEIUUCIIEHUH
4 2 2 2 nabopaTopHOMY 1abopaToOpHBIX
MapReduce
3aHATHIO. pabot. Onpoc,
oOcyxieHHe.
IIposepka
1.3 Peamuzauun U3y9IeHUS
anroputmoB Ha MapReduce. 2 4 1 Pemenwne 3amay. OCHOBHOM 1
OcHoBsbl Hive. JIOTIOIHUATEILHOMN
JIUTEPATYPHI.
HWroro no pazaeny 6 8 7
2. [IporpamMmmupoBaHue
00paboTku u 3arpy3ku bonbmmnx
na"HbIX B SAS
Omnpoc,
oOcyxieHue.
ITogroroBka Kk YK
2.1 OcHoBsl s3b1Ka SAS Otuer o
2 2 4 nabopaTtopHOMY
Base BBITIOJTHEHUN
3aHSTHIO.
71a00paTOPHBIX
pabor.
Ilonroroska x Oruer o
2.2 Maxkpomnpoueccop SAS. 4 A 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 Oraer o
2.4 B3aumoneiictBue SAS u o BBINOJIHEHUU
2 2 1a60paTOpHOMY
Hadoop 7a60PaTOPHBIX
3aHSTHIO.
pabor.
Omnpoc,
oOcykaeHHE.
2.5 OcHoOBBI Ilonroroska YA
Otuer o
nporpaMMupoBanust Ha SAS 4 2 nabopaTopHOMY
BBITIOJTHCHU U
Data Step 2 (DS2) 3aHSTHIO.
1abopaToOpHBIX
pabor.
HWroro no pazaeny 14 10
3. AHanurtuka B OOJIBIINX
JIAHHBIX
3.1 O030p 33134 U METOJIOB
P 3l A [lonroroBka
MAIIMHHOTO 00YYeHHUS 1 Ompoc,
2 4 nabopaTopHOMY
WHTEJUIEKTYaJIbHOTO oOcyxaeHue.
3aHSTHIO.
aHanM3a OOJNBIINX JAHHBIX
N3yuenue
3.2 NHTepakTHBHOE yreH
yueOHOIl u Ompoc,
HCCIIeIOBaHNE TaHHBIX C 4 1 HAVIHO OBCYIRIIeHHE
nomosio SAS VA/VS Y YRACHHE.
JIUTEPaTyphI.
. Nzyuenue
3.3 Tlocrpoenue moaee ¢ GOBHOM 1 Ompoc
nomosio IMSTAT B SAS 4 T it o6 f;ef;m
LASR cepsepe Y YK ’
JIUTEPaATypPhI.
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. Ananutnueckas o6paboTka
CII0KHOCTPYKTYPUPOBAaHHBIX
OOJIBIINX TAHHBIX
IIpoBepka
H3y9IeHUS
4.1 Obpadorxa Texctos B 4 2 Pemenue 3amaq OCH};;HOI?I u
SAS Text Miner A .
JIOTIOTHUTENILHOU
JIUTEPaATypPHI.
KoHuTponbHas
Nzyuenue
4.2  Amnanm3 BpeMeHHBIX N pabora. Ortuer o
yueOHOIt n
psinoB (SAS Forecast 4 2 N BBITIOJTHCHAN
- Hay4YHOU
Studio) 71a00paTOPHBIX
JIATEPaTypHL.
pabor.
N3ydenne
4.3 AHanu3 B3auMocBsizel ¢ yueOHOI u KoHuTponbHas
3 5 N
nomotisio SAS SNA HAYYHOM 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. TpaguumoHHBIE TEXHOJIOTHH 00yUYSHHS, IPENOIaraue nepeaady nHhopmaum
B TOTOBOM BHJIE, JOPMUPOBAHNE YIECOHBIX YMEHHI 110 00PA3Iy: JICKIUI-U3T0KEHHUE, JTCKIUS
-00bsSICHEHHE, IPAKTUYECKNE (CEMUHAPCKUE) 3aHATHS.

Hcnonb30Banue TpaauIIMOHHBIX TEXHOJIOTHI 00eCieunBaeT OpUCHTUPOBAHHUE
CTY/ICHTA B ITOTOKE MH(OPMAIIUH, CBA3aHHON C pa3IMYHBIMU MTOAX0JaMH K OTIPEICICHUIO
CYIIHOCTH, COAEP>KaHUs, METOJI0B, ()OPM Pa3BUTHUS U CAMOPA3BUTHS JTUYHOCTH;
caMoOIIpe/IelIeHUE B BEIOOPE ONTHUMAIBHOTO ITYTH U CIIOCOOO0B JTMYHOCTHO-
po(ECCHOHATBHOTO PAa3BUTHS; CHCTEMATU3ALUIO 3HAHHMA, TIOTyY€HHBIX CTYJICHTaMHU B
nporecce ayAUTOPHON U CaMOCTOSTEIbHOM paboThl. JICKIIMOHHBIE 3aHATHS TIPOBOJSATCS C
WCIOJIb30BAHUEM MYJIBTUMEIUIHBIX cpeacTB. JlabopaTopHbIe 3aHATHS 00€CIICUNBAIOT
pa3BUTHE U 3aKPEIUIEHUE YMEHUI U HABBIKOB ONPEENICHUS LeNel U 3a]ja4 CaMOpa3BUTHS, a
TaKXKe MPUHATUS Hanbosee d3PPEeKTUBHBIX PEIICHUH 10 UX peanu3anuu. [IpakTuueckue
3aHSTUS IPOBOATCS B KOMIIBIOTEPHBIX Kjlaccax BelUUcIUTeIbHOro neHtpa ®I'bOY BO
«WMITY».

B xone npoBeaeHus TEKIIMOHHBIX 3aHATHIA MTPE1yCMaTPUBACTCS: UCIIOIb30BAHUE
ANEKTPOHHOTO JEMOHCTPAIIMOHHOTO MaTepuala o TeMam, TpeOyIoUMM WIITIOCTpalluu
paboTsl porpaMMHbIX poaykroB: MS Word, MS Excel.

B xone npoBenenust 1ab0paTOpHbBIX 3aHITUN MTPElyCMAaTPUBACTCS UCIIOIb30BaHHE
CPEICTB BBIYUCIUTEILHONW TEXHUKH NP BBIMOJIHEHUN UHAUBUAYAIbHBIX 3aJaHUI U
TECTUPOBAHUS.

2. UnTepakTuBHBIC (hOPMBI 00YUYEHHUS, IPEANONATAIONINE OPTaHU3ALNI0 00YUEHHS KaK
MIPOYKTUBHOU TBOPYECKOM JIEATEIBHOCTH B PEKUME B3aUMOJICHCTBUS CTYACHTOB APYT C
JPYroM H ¢ TIpernojaBaTesieM

Hcnonb30BaHne MHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH CIIOCOOCTBYET
MOBBIIICHUIO HHTEPECAa U MOTUBALIUYU YYAIINXCsl, aKTUBU3AI[UU MBICIIUTEIbHON
JeSITeTbHOCTH U TBOPUYECKOIO OTEHIIMAa CTYACHTOB, JiefaeT 6osee 3PpPeKTUBHBIM
YCBOGHME MaTepHaja, MO3BOJSET NHANBUYAIU3UPOBATh 00yYeHNE U BBECTU SKCTPEHHYIO
KOPPEKLHUIO 3HAHU.

B pamkax mucruruivHbl «bonbliie U OTKPBITHIE JaHHBIS» MpeaycMaTpuBaetcs 14
4acoB ayJIMTOPHBIX 3aHATUM, TPOBOJIUMBIX B MHTEPAKTUBHOM.

[Tpu npoBeneHnM 1a00PAaTOPHBIX 3aHATHI UCIONB3YIOTCS IPYIIOBas paboTa,
TEXHOJIOTUS KOJJIEKTUBHOM TBOPUECKOH EATENbHOCTH, TEXHOJIOTUS COTPYIHUYECTBA,
o0cyxieHue mpoodsieMsl B popMe JUCKYCCHH, 1e0aThl, KpYIIblil cToi. /laHHbIE TEXHOJIOTUU
o0ecreynBaloT BEICOKUH YPOBEHb YCBOECHUS CTY/IEHTaMU 3HAHUH, 3P PEKTUBHOE U yCHEIIHOEe
OBJIaJICHHE YMEHUSIMU M HaBBIKAMU B TIPEIMETHOM 001acTH, (GOPMHUPYIOT MO3HABATEIHHYIO
noTpeOHOCTh U HEOOXOAUMOCTD JabHEUIIIEr0 caMO00Pa30BaHusl, TO3BOJISIOT
aKTUBU3UPOBATh UCCIIEA0BATEIBCKYIO JEITEIbHOCTh, 00eCIeunBatoT 3¢ (HhEeKTUBHBIN
KOHTPOJIb YCBOCHHMSI 3HAHUM.

3. Bo3moxHocTu o6paszoBatensHoro noptana ®I'bOY BO «MI'TY» nis
MPEOCTABIICHUS CTyIeHTaM IparKa caMOCTOSTEIbHON paboThI, paciCaHHs
KOHCYJIbTAIN, 3alaHNui JI1 CAMOCTOSITEJIEHOTO BBIITOJIHEHUSI U PEKOMEHIYEMBIX TEM JUIS
CaMOCTOSITEJILHOTO U3yUYEHUS.

Meroauka, npeanaraemasi Juist U3ydeHus Kypca «boblire U OTKPhIThIE JaHHBIE
OpPHEHTHPOBAHA Ha JIEKLUH NMPOOJIEMHO-UHPOPMALIMOHHOTO XapaKTepa, CEMUHAPCKUE
3aHSATHUS UCCIIEI0BATEIBCKOTO THUIIA U ITOATOTOBKY pedepaTosB.

Hcnonbs3yemblie 00pa3zoBaTesbHbIE TEXHOJIOTHH MO3BOJISIOT aKTUBHO NPUMEHSIThH B
y4eOHOM TPOIIECCe HHTEPAKTUBHBIE ()OPMBI TPOBEICHHMS 3aHATHIA (KOMITBIOTEPHAS
CUMYJISIIHS, pa300p KOHKPETHBIX CUTYAIUi), 9TO CIIOCOOCTBYET (POPMHUPOBAHUIO U
pa3BUTHIO MTPOQeCcCHOHANTBHBIX HAaBBIKOB oOyuatonuxcs. [Ipumensiemble B mporiecce
W3Y4YECHUSI TUCILUIUIMHBI TIOMCKOBBINA U HCCIIEA0BATEILCKUN METO/IbI B TTOJIHOM Mepe
cooTBeTcTBYIOT TpeboBanusmM OI'OC no peanu3anuyu KOMIIETEHTHOCTHOTO TIOIX0/1A.



6 YueOHO-MeTOoAHYeCKOe o0ecniedeHrne cCaMOCTOATEIbHOI padoThl 00y4a0IMXCs

[TpencraBieHo B npuaoxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUs POMEKYTOYHON aTTecTallun
[IpencraByieHbl B TPUIOKEHUU 2.

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

a) OcHoBHas JIMTepaTypa:

Ornesa, M. B. IIporpammupoBanue Ha si3bike C++: MPaKTUYECKUN KypC : yueOHOe
nocobue s By30B / M. B. OrneBa, E. B. Kynpuna. — Mocksa : M3natenscTBo FOpaiiT,
2021. — 335 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-05123-0. — Tekcr :
anekrponHbii // DBC FOpai [caiit]. — URL: https://urait.ru/bcode/473054

0) lonoJIHUTeILHAS JIUTEpPaTypa:

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

B) MeToanuyeckue ykasaHus:

Mapkus, A. B.  TIporpammupoBanne Ha SQL B 2 4. YacTtb | : mpakTukym 11 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 //
3BC IOpaiir [caiit]. — URL: https://urait.ru/bcode/471148

r) IIporpammuoe obecnieuenune u MHTEpHET-pecypchI:

IIporpamMHoe odecnevenue

HaunmenoBanue .
10 Ne norosopa Cpoxk neicTBUS TUIIEH3UH

7Zip cB0OOAHO pacmpocTpansemoe [10 OeccpouHo
Maple 14
Classroom License K-113-11 ot 11.04.2011 6eccpodHo
MathCAD v.15
Education J1-1662-13 ot 22.11.2013 OeccpouHo
University Edition
WordPress cB00OOTHO pacnpocTpansiemoe [10 OeccpovYHO

IIpodeccuonanbHbIe 6a3bI JAHHBIX U HHPOPMALNMOHHbIE CIPABOYHBIE CHCTEMBI

Hazsanme xkypca CchlIKa

HarmonansHast mHGOPMAIIMOHHO-aHATTUTHYECKAS URL:
cucrema — Poccuiickuii nHaeke HaydHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHLY) asp

DrekTpoHHbIe pecypchl onbmmorekn MI'TY um. T'.1. https://host.megaprolib.net/M
HocoBa P0109/Web



https://urait.ru/bcode/473054
https://urait.ru/bcode/472985
https://urait.ru/bcode/471148

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHnue JUCIUIIMHBI (MOYJIs1)

MatepuanbHO-TeXHUYECKOE 00ecIiedeHre JUCITUILIMHBI BKIIOYAET:

MarepuanbHO-TEXHUYECKOE 00eCTIeueHrEe JUCIUTUITUHBI BKIIOYAET:

Jlexuunonnas aynuropus. OcHallleHuE ayJUTOPUU: 10CKA, MYJIbTUMEIUITHBIE
CpeICTBa XpaHCHHUSI, IepeIadyl U MPEICTABICHIS HHPOPMAIIH

Y4eOHbIe ayIUTOPUH IS IPOBEICHUS JTA00PATOPHBIX 3aHATUH, TPYITIOBBIX H
WHJIMBUIYQJIbHBIX KOHCYJIBTAIIMM, TEKYIIEr0 KOHTPOJIS U MPOMEXYTOUHON aTTECTAIlUU:
KOMITBIOTEePHBIN Kiacc. OCHAIICHHE ayIMTOPUH: TIEPCOHAIBHBIE KOMITBIOTEPHI ¢ TakeToM MS
Office, Maple 14 Classroom License 10-29 Users (per User) Academic, MathLab, Mathcad
Education - University Edition (200 pack) u Beixogom B HTEpHET.

[Tomerienust 17151 caMOCTOSTENBHOM paboThl 00ydaronmxcs. OcHaIIeHUE ayTUTOPHH:
nepcoHajbHbIe KOMIbIOTEpHI ¢ makerom MS Office, Beixomom B UHTEpHET U ¢ JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemenue s XpaHSHHSI U TPOYUIAKTUICCKOTO 00CTYKUBAHUS y4EOHOTO
obopynoBanus. OCHAIIIEHUE AYAUTOPHH: CTEIUIAXKH JIUIsI XPAHCHUS YIeOHO-HATIISTHBIX
MOCOOMH 1 y4eOHO-METOIMICCKON TOKYMEHTAIHH.



IIpunoxenue 1
Y4yeOHO-MeTOoAUYeCKOe o0ecTieueHne CAMOCTOSITeILHOIH padoThI

IIo nmucnmmuinHe «bonbliMe W OTKPBITHIE JAaHHBIE» IPEAYCMOTPEHA ayAUTOpHas |
BHEAYAUTOPHAS CaMOCTOSITeNIbHAst paboTa 00yJaroImuXxcs.

AyIuTOpHAs CaMOCTOSATENbHAS padoTa CTYICHTOB MPEATOJIAraeT BHITOJHEHHUE 3aJaHUN
1a00paTOpHBIX PadoOT.

IlIpumepnvie ayoumopnusie 3a0anun:

TepMuHOIIOTHS, NCTOPUS TOSABIICHUS.

TexHuUecKue CI0KHOCTH PadOThI ¢ OOJIBIIMMU JAHHBIMHU.

Pacnipenenennas aiinosas cucrema HDFS.

basosas unes moxenn MapReduce, nmpumep ucrons3oBanust MapReduce.

Mopnenb Beruucinennii MapReduce.

Peanmu3zanus MapReduce B Hadoop.

OcHoBsl Java APL.

[TnanupoBanue BorurciaeHuil. YARN.

[Tpumeps! peanu3aiuu anroputMoB Ha MapReduce (Bkirouasi yMHOKEHHE MATPHII, OTIEPAIIA
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, MPOCTEHIINX AHAIUTHYECKUX IMpOLEAYp U MNPUEMOB Uil TpaHCPOpMALUU
JTAaHHBIX.

CoNoOA~WNE

Ilpumepnvie unousudyanvhuvie oomawinue 3aoanusn (U/13):

1. Jlan ©HaOGop JnaHHBIX  3aJaHHOW  CTpyKTypel —u mporpamma SAS  Data  step,

IPO-U3BOAAINIAs ONPEAETICHHYIO0 00pa0OTKY M BHIYMCIEHUS C UCTIOIb30BaHUEM JAHHOTO Ha0opa.
[Tepenumute 3Ty mporpammy Ha SAS DS2 ¢ ucnonb3oBaHueM MapajuledbHbIX HUTEH U
CO3/1aHMEM I0JIb30BATEIBCKOTO MaKeTa, YTOObI pe3ysbTaT 00pabOTKU COXpaHWICA TEM K€, HO
KOJ1 MOT BBITIOJIHATBCS B apaJlIeNIbHOU cpe-Jie.

Jan wHabop 3agaHHOW CTPYKTYpPBI, IOCTPOHTE MOJENb MPOTHO3HUPOBAHUS OT-KIHKA C
UCIIOJIb30BaHUEM Mpoleaypbl impstat ¢ amroputmom random forest ¢ 3amaHHBIM YHCIIOM
nepeBbeB. [I[puMeHnTe MOTYyYSHHYIO MOJIENTb K TECTOBOMY HA0OPY JaHHBIX TOU YK€ CTPYKTYPHI,
BU3yanu3upyire mo-mydeHHsld rpaduk Lift. ITloctpoiite Ha ToM ke Habope Moelb C
UCTIOJIb30BaHUE BBICOKOTIPOU3BOUTEh-HOM Bepcun Metona GLM. Ilpumenure x TecToBOoMy

HaOopy. CpaBuure pesynbratel GLM 1 Random Forest mo AUC.

Ilpumepnuie ayoumopnuvie Konmpoavhwie pavomsl (AKP)

JlaH TEKCTOBBI KOpPIYC JOKYMEHTOB, JISKAIIUX B YKa3aHHOH JUPEKTOPHUHU.
Co3snaiite B SAS Tex Miner mpoekt, KOTopblii: BeIOepeT ¢aitnsl ¢ pacimpenuem pdf; ocymecTBuT
HapCcHHT Habopa ¢ OMpee/ICHHEM YacTeil peud M COXpAaHCHHWEM B MPU3HAKOBOM MPOCTPAHCTBE
TOJIBKO CYIIECTBU-TEIBbHBIX U TJIAr0JI0B; OCYIIECTBHUT (QHIBTPAINIO JOKYMEHTOB U TIPU3HAKOB C
UCIIOIb30BaHUEM 3aJaHHON CXEMOU OIpeesIeHusT BECOB JiekceM (Hampumep, Ha ocHose tf-idf);
BBIJICTIMT 33JJAHHOE KOJIMYECTBO KIIF0UYE-BhIX TeMaTHK 1o Merony SVD. B orBete ykaxkute Tom 5
KJIIOYEBBIX CJIOB BO BTOPO BBISIBICHHOM TemaTuke. Kakoil JOKyMEeHT nmeeT HanOOIbIINI BeC B
3TO TEMaTHUKE?



NG~ E

Bomnpocsl 111 MTOrOBOM OLIEHKH 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 B3anmoeiicteust 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 AJisi NIpoOBECACHUS l'IpOME)KyTO'lHOﬁ aTTeCTallumn

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

Kon
WHIUKaTOpa

Nunukarop
IOCTHKEHUS
KOMIIETEHIIUHU

O1neHOYHBIC CPEACTBA

I[IK — 1: CnocobeH aHamu3upoB

TECXHOJIOTHAMUA

arb OOJbIINE JaHHBIC W TPOBOAUTH HCCICAOBAHHA C HX

IIK-1.1

BriOupaet MeTo b1
"
WHCTPYMEHTAJIbHBIE
cpeacTBa JyIs
MIPOBEICHUS
AHATUTUICCKUX
pabot ¢ 60IBITUMU
JTaHHBIMU

Ilepeuenv meopemuueckux 60npocos:

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

2. MHOTOMEpHBIC CBSI3U, ACCOIMAINH, KOPPEIISIIIH.
HenpepbIBHOCTS MOCTYMAIOMNUX OOHOBICHUH Kak
XapakTepHas YepTa aHaau3a OOJBIITNX JaHHBIX.

3. [Ipumepsl 06pabOTKH HECTPYKTYPHUPOBAHHBIX JTAHHBIX.

4. TloHATHS HEOJHO3HAYHOCTH M HEJIOCTOBEPHOCTHU
JAHHBIX.

Ilpumepnsvie npakmuyeckue 3a0anun:

1. O0630p B3aumoaeiicTBuss SAS u HADOOP.

1. HUurepdeiic SAS ACCESS 8 HADOOP (HIVE).

2. Brwimonnenue Beipaxenuii Pig, HDFS, Map Reduce
ye-pe3 PROC HADOOP.

3. Hurepdeiic 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 BBISIBJICHUE OTKJIOHEHUH.

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

Ilpumepnvie npakmuueckue 3a0anus

1. IIpumeps! BU3yanuzauuii 6a30BOro CTaTUCTUYECKOTO
aHanu3a, noctynHeix B SAS VA/VS.

2. ArperupoBaHHE U YaCTOTHBIN aHAJIH3.

3. JlmarpaMMmsbl nepexoioB B CHCTEMAax C MPOLECCAMHU.
Knactepuzauus u ¢hakTopHbIil aHaTU3.

4. ba3oBasi TUarHOCTUKA MOJEIEH.

5. Ilpumep npoekra - 1o0aBiIeHNE JaHHBIX, JU3aWH
BU3yaJIN3aLUN.

Hnoueuodyanvnoe oomauinee 3aoanue:

1. O0630p aHAIUTHYECKOTO CEepBEpa INMEMmory aHaJIUTHKH

2. SAS LASR. 3arpy3ka nansbix Ha LASR cepsep.
Uccnenoanne nanubix. [logroroska nanueix. O630p
aNrOpUTMOB MammHHOTO 00yueHus B IMSTAT.




Nupukarop

Kon
JOCTHKEHUS OneHouyHbIE CpECTBA
UHIMKATOpa
KOMITETEHIINH
I1K-1.3 Opranusyer Ilepeuens meopemuueckux 6onpocos
KOHTPOJIb 1. TlonsTHe onepanroHATIN3ALNUN MOJIETCH.
3 PEKTUBHOCTH 2. TlocraHoBka Mojeseii Ha periaMeHTHOE TepeodydIeHre U
paboTsI MIPUMEHEHHUE.
npeayiaract 3. Monutopunr kauectBa mopeneil. Co3manue m1abIoHOB
pelieHus MOCTPOCHUS MOJIETICH.
PYKOBOAMTEIIIO 4. ABTOMAaTuM4eckoe MOCTPOEHUE MOJEIEH IO CEerMeHTaMm
(3aka3uuKy). JTAHHBIX.

5. Okcnopt u npumenenue moaeneit B CYB/I. Tlpumenenue
MOJeJIel B HMHCTPYMEHTaxX aHAJIUTUKA B PEAJbHOM
Bpemenu (SAS Decision Manager, SAS Event Stream
Processing).

Hnoueudyanvnoe 3aoanue:

@opMyJIMpOBKAa U PEIICHHE 3aJad JIMHEHHOTO, HEJIMHEWMHOro U

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 ONTUMHU3ALIY.




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

[IpomexxyTouHas arTecTanus 1o IMCUUILInHe «boJbIne U OTKPBITHIE IaHHBIE)» BKIIOYACT
TEOPETUUECKHE BOIIPOCHI, TO3BOJISIFOIINE OLICHUTh YPOBEHb YCBOCHHS 00y4YaIOIUMUCS 3HAHUH, U
MPAKTUYECKUE 3aJaHusl, BBISBIISIIONIME CTENEeHb (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, CBO0OIHO BBITIOIHSICT MPAKTHUSCKUE 3a/IaHuUs1, CBOOOTHO OTIEPUPYET 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 MOPOTOBbIN 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 P OTIEPUPOBAHIH 3HAHUSMHU U YMEHHUSIMU ITPU UX IIEPEHOCE HAa HOBBIC
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.

s mommydenus 3adera HeoOXoAUMO HaOpaThk TpH Oasuia.



