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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Ilenp wu3ydyeHus IUCLUILIMHBL «TE€XHOJIOIMM aHaIW3a JAHHBIX» SBIAETCA
dbopmMupoBaHHE  KOMIIETEHIIMM B  OOJAaCTH  WCHOJB30BaHUS  COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJOTHM aHamu3a JaHHBIX HpPH PEHIeHUH MPaKTHYECKHX
3a71a4 B NPO(eCCUOHATBHOM 1E€ATEIbHOCTH.

1.2 3agauyn u3y4yeHUs AUCHUTNIMHBI

B coorBerctBun ¢ TtpeboBanusiMu PIOC BO Kk pesynabTaraM OCBOEHUS
MporpaMMbl OakajaBpyara 3a1a4aMy U3yUeHUs TUCIUTUTHHBI SBIISICTCS:

1) dopmupoBaHre HAy4YHOTO TIPEJCTABIEHUS O COBPEMEHHBIX METOAax
VWHTEJUICKTYAIbHOTO aHAIM3a JaHHbIX;

2) mpuoOpeTeHne 3HAHWK O TMPUHIMIAX W aITOpUTMax, JeKalluX B OCHOBE
COBPEMEHHBIX UHTEIUIEKTYAIBbHBIX CUCTEM aHAIM3a JaHHbIX;

3) oBIaneHHE TEXHOJOTHSIMH UM METOJUKaMu cOopa, TpeIBapUTEIHLHOM
MOJATOTOBKY U aHAIN3a YKCIIEPUMEHTAIbHBIX JAHHBIX;

4) npuoOpeTeHHe TPAKTHUYECKUX HABBIKOB PpabOTBl ¢ KOHKPETHBIMH
MIPOrPaMMHBIMU CPEACTBAMH UHTEJUIEKTYATbHOIO aHAIN3a TAHHBIX.

N3yuenne gucnumiuHbl  «TexHOIOrMM  aHaIW3a  JaHHBIX»  MO3BOJISIET
chopmMupoBarb y CTYACHTOB KOMIIETEHIIMH, HEOOXOIUMBIC JJIi aHATUTUYECKOM,
MPOEKTHOMN Y MPOU3BOJACTBEHHO-TEXHOJIOTHYECKOMN JEITEITbHOCTH.

1.3 IlepeyeHb IUIAHHPYEMBIX Pe3yJdbTATOB O0YYEeHHUS MO JUCUHHUILIUHE
(MOyJ/10), COOTHECEHHbIX ¢ IUIAHMPYEMbIMHM Pe3yJbTATAMH  OCBOCHHUS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MHaOnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninunHe
OOCTUWXEeHNA KoMmneTeHunmn

OIIK-2: CnocoGeH mOHUMAaTh NPUHUIMIIBI Pa00ThI COBPeMEHHbIX MH(OPMALIMOHHBIX
TeXHOJIOTMH ¥ POrPAMMHBIX CPeJACTB, B TOM YHCJIe 0Te4eCTBEHHOI0 NPOM3BO/ACTBA, U
HCII0/Ib30BaTh MX NMPHU pelieHust 3a/1a4 npogeccHoHaJbLHOM 1esiITeJIbHOCTH;

OIIK-2.1: 3HaeT coBpeMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTHH
U TIPOrpaMMHBIE CPE/ICTBA, B
TOM YHCJIE OT€YECTBEHHOTO
IPOM3BOJICTBA MIPH PEILICHUH
3ama4 mpodecCuOHATbHON
JeSITeIbHOCTH

OIIK-2.2: YMmeet BbIOUparh
COBpPEMEHHBIC
UH(POPMAIIMOHHBIE TEXHOJIOTHH
U IPOTpaMMHBIE CPE/ICTBA, B
TOM YHCJI€ OT€YECTBEHHOTO
IPOM3BO/ICTBA MPH PEIICHUH
3ama4 npodeccuoHaTbHON
JeSITeTbHOCTH




OI1IK-2.3: UMeeT HaBBIKU

IPUMEHEHHUS] COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJIOTUI
Y IIPOTPAMMHBIX CPEJCTB, B TOM
YHUCJIE OTEYECTBEHHOTO
IIPOM3BOCTBA, IPU PELICHUU
3a1a4 mpodeccuoHATbHON
JESATEIIbHOCTH

OIIK-8: Cnioco0GeH ocyuiecTBJIATH NONCK, XpPaHeHHe, 00pad0oTKY 1 aHAJIN3
l/lH(l)OpMaIll/[l/l U3 pa3jiMYHbIX UCTOYHUKOB U 0a3 AAHHBIX, IPEACTABJIATH €€ B
TpedyeMoM ¢opMaTe ¢ HCNOJIb30BaHMEeM HH(POPMALMOHHBIX, KOMIIbIOTEPHBIX H
ceTeBbIX TEXHOJIOTHi.

OIIK-8.1: 3naet popmarsl
npeJcTaBlIeHus UH(OpMaLny,
IIOJIy4aeMOM U3 Pa3IMYHbIX
UCTOYHUKOB U 0a3 JaHHBIX

OIIK-8.2: ITpuMeHseT A3bIKU
OTIMCAHVSI 1 MAHHITY THPOBAHUS
JTAHHBIMH, HAaBBIKH PA0OTHI C
CHUCTEMaMU YTIpaBJieHHs 0azamMu
JAHHBIX JJIs Pa3pabOTKU
MIPOTPAMMHBIX CUCTEM MPHU
peIleHnH 3a/1a4
npodeccCHOHATBHON
JESITEIbHOCTH

OIIK-8.3: ImeeT HaBbIKK
MOMCKA, XPaHEHUS U aHATTN3a
uHbopMaImu ¢
HCIIOJIb30BAHHMEM COBPEMCHHBIX
WH()OPMAIIMOHHBIX,
KOMITBIOTCPHBIX U CETCBBIX
TEXHOJIOTUN MPU PEIICHUHN
3ama4 npodeccuoHaTbHON
JESTSIIbHOCTH

1.4 OcobOeHHOCTH peajiM3alUu AMCHUIINHbI
SI3BIK peanu3anuu TUCUUILIMHBL Pycckwil.

Jucturuinaa (Moayis) peanusyercs ¢ npuMmenenueM D0 u JJOT

URL-anpec u Ha3BaHue 3JEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=23039.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 0,56 (20)
npemnoaaBaTeseM:
3aHATHS JICKHUOHHOTO THUIA 0,22 (8)
MIPAKTHYCCKUE 3aHATHS 0,33 (12)
CamocrosiTesqbHas padora 4,19 (151)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomesxyTounas artecranus | 0,25 (9)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
Bcero yucne B
aINoC

B Tom
Bcero yucne B
3n0C

B Tom
Bcero YHCIIE B
DUOC

1. Cucrembl NOJICP’KKH NPUHATHSA PelIeHHil

1. Cucrema noanepKku NpUHATUA peieHuil. TexHomorus
xpanuiuil 1auHbix. Beenenue B ocnoBel OLAP. CtpykTypa
OLAP-ky0a. I3mepenusi, uepapxus uamepenuit OLAP-
KyOoB. Onepanuu, BEITIOTHsIEMbIE HaJ Tuniepkyoom. Cpes,
BpalleHrne, KOHCOHM AU U AeTanu3anus. Tadnuia ¢pakToB
u u3mepeHuid. Apxutektypsl OLAP-cuctem.

2. CucreMa NoAJIep>KKHU MPUHATHS pelieHuil. TexHonorus
xpaHwiuil 1aHHbIX. Beenenue B ocHoBel OLAP. CTpykTypa
OLAP-ky6a. U3mepenusi, uepapxust usmepennit OLAP-
KyOoB. Onepanuu, BeIMOJIHsIeMble HaJ runiepkyoom. Cpes,
BpalleHue, KOHCOMUAAUs U aeTanu3anusd. Tadbnnua pakro
u u3mepenuit. Apxurektypsl OLAP-cucTem.




3. Cucrema noaaep KK NpUHATUA peieHnil. TexHomorus
Xpanuiunl JaHHbIX. BBenenue B ocHoBel OLAP. CtpykTypa
OLAP-ky0a. I3mepenusi, uepapxus uamepeauit OLAP-
KyOoB. Onepanuu, BEIOTHsIEMbIC HaJ Tuniepkyoom. Cpes,
BpalleHre, KOHCOM AU U AeTanu3amnus. Tadnuia ¢pakToB
u u3mepeHuid. Apxutektypsl OLAP-cuctem.

40

2. UnKkeHepusi MAIIMHHOTO 00YYeHUSA

1. Metononorus DevOps. )Kusnennsiit iukia DevOps.
Metononorus MLOps. Xuznennsiii nuka MLOps.
Bupryanusanusa u koHteliHepusauus. HenpepsiBHas
WHTETpanus. Y IpaBIeHUE JaHHBIMHU.

2. Merononorusa DevOps. XXu3znennsiii uukin DevOps.
Metononorus MLOps. XKuznennsriit muxia MLOps.
Bupryanusauus u konteliHepusauusa. HenpepsiBHas
WHTErparus. YpaBicHUE JaHHBIMU.

3. Metognonorust DevOps. )Kusnennsiii nuxin DevOps.
Merononorus MLOps. Xu3znennsiit uukia MLOps.
Bupryannsanusa n koHTelHepu3anns. HenpepsiBHas
MHTETpanus. Y IpaBIeHUE JaHHBIMHU.

40

3. Process Mining

1. BBenenue B process mining. 3agaun process mining.
ABTOMaTH3aIMs BBITIOJHEHUS OW3HEC-TIPOIIECCOB. AHATN3
nporeccoB. Metoasl Process Mining.

2. Beegenue B process mining. 3agaun process mining.
ABTOMaTH3aMs BHIIOJTHEHUS OM3HEC-TIPOIIECCOB. AHAIN3
nporeccoB. Metoasl Process Mining.

3. Beenenue B process mining. 3a1a4u process mining.
ABTOMAaTH3aIMs BBIMOJIHEHUS OU3HEC-TIPOLIECCOB. AHATIN3
npoiieccoB. Meroasl Process Mining.

35




4. BIG DATA

1. Beenenue B big data. Opranuzanust cOopa U XpaHSHHS
Oonpimx HabOpoB naHHbIX. Hadoop.

2. Beenenue B big data. Opranmsamust cOopa 1 XpaHeHUs

Oospux HaOOpoB AaHHBIX. Hadoop. 3
3. Beeznenue B big data. Opranuzanus c6opa 1 XpaHeHHs 36
Oosnpiux HaOOpoB AaHHbIX. Hadoop.

12 151

Bcero




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

1. Hukuruna M. U. CucteMbl 1 TEXHOJIOTUU TOJEPKKH MPUHATHUS PELLICHU:
yue6. mocooue(Kpacuospek: UIIL KI'TVY).
2. Jleckoser FO. /1. Ananuz Oonbimnx HabopoB ganubix(Mocksa: JIMK Ilpecc).

3. KeneznoB M. M. MeTtojibl 1 TEXHOJIOTHH 00paOOTKH OOJIBIITNX TaHHBIX:
yduebHo-MeToaudeckoe nmocoone(Mocksa: MUCU — MITCY).
4. Numenun I1. I1., Hoxxenkosa JI. @. MHCTpyMeEHTaAIbHBIE CPEACTBA

MOCTPOEHUSI KOMIUIEKCOB MOJICJICH U aHATUTUYECKUX npuiioxkennii B OLAP-
TEXHOJIOTUH: UC. ... KaH[. TexH. HayK(KpacHospck).

5. Numenun I1. I1., Hoxxenkoa JI. @. MHCTpyMeHTaAIbHBIE CPEACTBA
MIOCTPOEHHUS KOMILJIEKCOB MOJIETIEH U aHANTUTUYECKUX npuiioxeHuidi B OLAP-
TEXHOJIOTUH: aBTopedepar auc. ... Kaua. TexH. Hayk(KpacHospck).

6. JI»m Y. Hadoop B netictBun.(Mocksa: JIMK Ilpecc).

7. Kapay X. U3yuyaem Spark: MmonHueHocHslit aHanu3 gaHHbix(Mocksa: [IMK
[Ipecc).

4.2 JIMueH3MOHHOe W CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 POM3BOACTBA (IIPOrpaMMHoOe
obecrevyeHune, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLIEH3HUI0, a TAK:Ke CBOOOTHO
DacNDOCTDaHsIeMOe MDOrDAMMHOe o0ecreyeHme):

1.  HarterpupoBaHHas cpena pa3paboTKu mporpaMmHoro odecredenuss PyCharm

4.3 UnTepHeT-pecypchl, BKIKYasA NMPodecCHOHATIbHbIE 0a3bl TaHHbIX
U UH(GOPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

1.  DnekrtponHas 6ubiuoreyHas cuctema «COY»

S @oHa OLEHOYHBIX CPeaCTB

OueHouHbIE CpeJCTBA HAXOJATCA B MPUIIOKEHUHU K paboyuM Mporpammam
JUCLUTUIMH.

6 MartepuajbHo-TeXHHYeCKasi 0a3a, HeoOXonMMasi ISl OCYLIECTBJICHHUS
00pa30BaTEJLHOIO MPOLeCcca MO AMCHHILIHHE (MOLY.II0)

VY4eOHble ayAUTOPUH /7Sl IPOBEIEHUS JIEKIIMOHHBIX, IPAKTUYECKUX 3aHATHUH,
TPYMIIOBBIX U WHANBHLY ATbHBIX KOHCYIBTAIMH, TEKYIIEr0 KOHTPOJIS U
POMEXKYTOUHOHN aTTeCTalllH, COACPIKAIIIE CIICITHATH3HPOBAHHYIO MEOEITb,
KOMITBIOTEPHI C TTOAKIIIOYEHUEM K ceTH VIHTepHeT (HeorpaHu4eHHBIH TOCTYI) U
o0ecrneyeHneM J0CTyna K CUCTeME BUPTYaAIbHBIX MALINH; JEMOHCTPALIOHHOE
o0opyA0BaHUE (MHTEPAKTUBHAsA JOCKa 00paTHOI MPOEKLUUHU, IPOEKTOP, IKPaH IS
MIPOEKTOpa), MapKepHas J0cKa, AocTym Kk OecripoBogHoi cetn WI-FI. A takxke
NOMEIIIEHHE ISl CAMOCTOSTENIFHON pabOThI OCHAIIEHHOE KOMITBIOTEPaMHU C
HOJKITIIOYEeHHEM K ceTn VHTepHeT (HeorpaHnYeHHBIN T0CTyI) U 00ecieueHuEM
JIOCTYTIa B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pazoBaTenbHyo cpeny CDOY.
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