[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®KWO: FopbyHoB Anekceit AnekcaHapoBuy

JlomkHOCTb: 3amMecTuT K BepgMTETa 110 Y4ebHon pabo o
NlaTa nogncanms: zmg}yoﬁﬁ «Cank —iﬁfeTPepil)EyprCKnn yausepcurer I'lIC MUC Poccun»

YHUKanbHbI MPOrpaMMHbIA KIKOY:
286e49ee1471d400cc1f45539d51ed7bbf0e9cc/

PABOYASA ITPOT'PAMMA JUCHUITJIMHBI
TEXHOJIOI'MU OBPABOTKU BOJIBIINX JAHHBIX

CnenuajuTeT MO CNENHATBHOCTH
10.05.03 — UndopmanuonHas 6e30aCHOCTHL ABTOMATH3HPOBAHHBIX CHCTEM

Cnenmnann3anus «AHaJIn3 0€30MaACHOCTH MH(POPMAIMOHHBIX CHCTEM»

Cankr-IlerepOypr



1. lleau 1 3212494 AU CIUILIHHBI

Lesb ocBOeHUS TUCHUTIMHBI:

— (QopmupoBaHue y 00y4aIOIUXCS TEOPETUUECKUX U MPAKTUYECKUX 3HAHUM
B 007aCTH MPUMEHEHHsI UCKYCCTBEHHOTO HHTEIEKTa B chepe HMHPOPMALMOHHON
0e30IaCHOCTH;

— BBIpa0OTKa NMPHUEMOB M HABBIKOB PEIICHHS KOHKPETHBIX 3a7ad Ha 0aze
METOJIOB M TEXHOJIOTUH MCKYCCTBEHHOTO HMHTEJIEKTa B cepe HHPOPMAIIMOHHON
0€30MacHOCTH.

Ilepeyenb KoMIeTeHUMii, (Y OpMHUPYEMBIX B Tpolecce U3YUYeHHs TMCIHHUIIHHbI

Komnerenuuu Coaep:xanue

I1K-5 Cnoco0eH MOIenMpoBaTh M HMCCIEAOBaTh TEXHOJIOTHH TI0 aBTOMAaTH3aIMH
MH(POPMAITMOHHO-aHAINTHYECKON IeATEIILHOCTH B chepe 0€30macHOCTH

3aja4yu QM CHUILIHHBI:

— W3YYCHHUE OCHOBHBIX TOJOKEHUH TEOPHUU NCKYCCTBEHHOTO MHTEIUICKTA;

— wu3ydeHue 3ana4d B chepe nHGOPMAIMOHHON OE30MaCHOCTH, PEIIaeMbIX C
MOMOIIBI0 UHTEIJIEKTYaJIbHBIX CUCTEM U TEXHOJIOTHUH;

— (opmupoBaHHE TPAKTUYECKUX HABBIKOB TPUMEHEHUS TEXHOJIOTHUH,
UCITOJIb3YEMBIX TIPHU pa3pabOTKe WHTEUICKTYabHBIX MPOTPAMMHBIX KOMITOHEHTOB
aBTOMAaTU3UPOBAHHBIX  MH(POPMAITMOHHO-aHAIMTUYCCKUX CHUCTeM B  cdepe
nH(pOpMaIIMOHHOM 0€30MacHOCTH.

2. [lepeyeHb NJIAHNPYEMBIX Pe3yJILTATOB 00y4YeHHUs M CUMILINHBI,
COOTHECEHHBIX € INIAHUPYEMBIMH Pe3yJIbTaTaMHM 0CBOCHHS 00pa30BaTeILHOM
NMPOrpaMMblI

[TnanupyemMsble pe3yabTaTsl 00yueHUs 110

I/IHI[I/IKaTOPI)I JOCTHXKEHHUA KOMIICTCHIINU
JUCHUIIIINHE

Tun 3aga4u n1pogecCHOHATBHON IeATEJIbHOCTH: IKCILNIYATAMOHHO-TEXHOJIOI HYeCKUI

[1K-5.3. AHanmu3upyer COBPEMEHHBIE | 3HAEGT COBPEMEHHBIE TEHACHIUU PA3BUTHSA
TEHJICHLIUU pa3BUTHS TEXHOJIOTHH | TEXHOJOTHI aBTOMAaTH3aIM1 HWH(POPMAITMOHHO-
aBTOMATU3aLUU MH(OPMAIIMOHHO- | aHAJIMTUYECKON JIEATEIbHOCTH OTEUECTBEHHBIH
AQHAJIUTUYECKOU  JCATENBHOCTH; IIPUMEHSET | OCHOBHBIE TEXHOJIOTHH, METO/IBI,
OCHOBHBIE TEXHOJIOTHH, METO/IbI, | UCIIOJIb3yEMBbIE pu paspaboTke
UCIIOJIb3yEMBbIE pu pa3paboTKe | MHTEIIEKTYaIbHBIX IIPOrpaMMHBIX
WHTEJUIEKTYaJIbHbIX IIPOrPaMMHBIX | KOMIIOHEHTOB ABTOMAaTU3HPOBAaHHBIX
KOMIIOHEHTOB aBTOMATH3MPOBAHHBIX | HHPOPMAIIMOHHO-aHATUTUYECKUX CUCTEM B

I/IH(1)OpMaI_[I/IOHHO'aHaHI/ITI/I‘—IeCKI/IX CUCTEM B
cthepe mHDOpPMAITMOHHON OE30MACHOCTH

cthepe mHDOpMaITMOHHON OE30MACHOCTH

YMmeeT HCIONB30BaTh HA MPAKTUKE OCHOBHBIE
TEXHOJIOTHH, METOIbI, WCIIOIb3yeMbIe TIpU
pa3paboTKe MHTEIUIEKTYaJIbHBIX MPOTPAMMHBIX
KOMIIOHEHTOB aBTOMAaTH3MPOBAHHBIX
HHq)OpMaL[I/IOHHO-aHaJII/ITI/I‘-ICCKI/IX CUCTEM B
chepe mH(DOpMaIIMOHHON OE30MACHOCTH




3. MecTo IMCHUILUIMHBI B CTPYKTYpPe OCHOBHOM NMPodecCHOHATBLHOM
o0pa3oBaTeIbHOM NMPOrpaMMbl

HuctumuinHa « TexHonoruu o0paboTKu OONMBIINX TaHHBIX» OTHOCHUTCS K YacTH,
dopmupyeMoOli  ydyaCTHHKaMU 0OOpa30BaTeIbHBIX OTHOILEHHUH, 00pa3oBaTebHON
nporpammel  crienuanutera no crnenuansHocTH 10.05.03 — Undopmanuonnas
0e30MacHOCTh, ABTOMATH3MPOBAHHBLIX CHCTEM, CIEUUANH3alUs - AHaJM3
0e3onmacHoCTH HHGOPMALMOHHBIX CHCTEM.

4. CTpyKTYypa M coaepkaHue TUCUUIIIMHBI

OO6mass TPyIOEMKOCTh JHMCIUIUIMHBI COCTaBIseT 5 3adeTHbix eauHuil, 180
YacoB.
4.1 PacnipenesieHue TPYI0eMKOCTH IMCHUIJIMHBI 0 BUAaM padoT 1o
ceMecTpaM IJisl 04HOI (popmMbI 00yUeHHs

TpynoeMkocTh
. o
Bux yebuoi paboret 3.e. yac. ceMecTpam
9
OOmast ~ TPyIOEMKOCTb  JUCHUIUIMHBI IO 5 180 180
y4eOHOMY IJIaHy
KonrakTHas pabora 74 74
Jlexuun 26 26
[TpakTudeckue 3aHATHS 46 46
Koncynbranus 2 2
CamocrosiTeibHas pabdora 70 70
JK3aMeH 36 +




4.2. TemaTnuyeckuii UIaH, CTPYKTYPUPOBAHHBIN 10 TeMaM (pa3jaeiam) ¢
yKa3aHMeM OTBeICHHOT0 HA HUX KOJIMYEeCTBA aKaJleMUYeCKUX YaCOB U BU/I0OB
Y4eOHBIX 3aHATHI 1JI 04HOH GopMBbI 00yUCHUSA
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1 2 3 4 5 6 7 8
1 |Tema 1 BBengeHue B aHaan3 JaHHBIX 42 8 12 22
2 |Tema 2. Teopust OONBIINX JaHHBIX 42 8 12 22
3 |Tema 3. TexHonoruu aHanu3a OOJIBIIUX JAHHBIX 58 10 22 26
Koncynpranms 2 2
9K3aMeH 36 +
HToro 180 | 26 46 70

4.3 CoaeprxaHue JUCHMUILVIMHBI 1JIs1 04HOH (opMbl 00yUeHUsT

Tema 1. BBeneHre B aHAJIU3 JTaHHBIX

JIeKHI/II’[. MCTOJ_‘[OJ’IOFI/ILIGCKI/IG OCHOBBI M IIPUHIUIIBI OpTaHHU3alUn I/IHq)OpMaI_[I/IOHHO'
ananmuthdeckoii  mesrensHoctd. OCHOBHBIE TOHSTHS HCKYCCTBEHHOTO HHTEJUICKTA.
Janubre. Ilomxoast u omnpeneneHus. JKU3HEHHBIM LMK JAaHHBIX. MeTalaHHbIE.
CraTucTuuecKkue MmakeThl A1 aHaInu3a JaHHBIX.

IpakTnueckne 3ansitusi. Co3ganue npaHHbIX. OOCTyXUBaHUE JaHHBIX.
Cunre3 nansbiX. Hcnonp3oBaHue maHHBIX. [lyOnukamust JaHHBIX. ApXUBaIds
nauubeiX [locTanHoBka 3amau oOydeHust mo mpereaeHTam. OOBEKTHI U TPHU3HAKH.
Perienrie TUIIOBBIX 3a71a4 CTATUCTUYECKON 00pabOTKH JaHHBIX.

CamocrosiTesibHass padora. Tumbl 1kaa: OWHApHBIE, HOMHUHAJIBHBIC,
MOPSAKOBBIC, KoJInuecTBeHHbIE. KoHIlenTyalbHOE 00y4YeHHE: MPOCTPAHCTBO TUIIOTE3,
MOUCK B IIPOCTPAHCTBE THUIOTE3, 00y4aeMOCTh, OLICHKA KaueCTBa PEIICHUS 3aa4H.

Pexomenayemas ureparypa:

OcHoBHas nuteparypa: [1];

JlononHuUTENBbHAS UTEpaTypa: [2].

Tema 2. Teopusi 00JIbIINX JAHHBIX
Jleknusi. bonpmue nanubie. CUCTEMBI yIIPaBICHUS OONBIIMMHE TAHHBIMU.




IIpakTuyeckne 3aHATHA. ABTOMATU3AIUS MTPOLIECCOB MOJTOTOBKU OOJIBIINX
JMAHHBIX K aHanu3y. Busyanuzamus OONBIIMX JaHHBIX. APXHUTEKTYypa CHUCTEMBI
00paboTKu OONBIIMX JAaHHBIX. [IpUHSATHE perieHuit Ha OCHOBE OOJIBIIUX JaHHBIX.
Pacnipenenennsie ¢aiinoBeie cuctembl. Pacnpenenenubie gpeiiMBopku. CUCTEMBI
pa3BepThiBanus. MuTerpamus naHHeix. basel manaeix NoSQL u HoBble SQL 6a3bl
nanueiX. Ilpwem nmanapix. COOp maHHBIX. AHamM3 nOaHHBIX. [lpenctamicHme
pEe3yJIbTaTOB.

CaMocrosiTesqibHasi padora. OKCIEPTHBIE CHUCTEMbl. THUIOBas CTPYKTypa
AKCHEPTHOM CUCTEMBI U HA3HAUCHUE €€ KOMIIOHEHT. HelpOKOMITBIOTEPHBIE CUCTEMBI.
OCHOBHBIE MTOHATHS TEOPUHU UCKYCCTBEHHBIX HEUPOHHBIX CETEN.

PexoMenayemasi iureparypa:

OcHoBHas nuteparypa: [1];

JlononHuTENbHAS TUTepaTypa: [1].

Tema 3. TexHos1orum aHajan3a 00JbIINAX JAHHBIX

Jlekums. [lapannensHbie anropuTMbl uisi paboThl ¢ JaHHbIMU. [IporpamMMHbIe
1aTGOPMBI U CUCTEMBI JIJIs1 OONBIITUX JTAHHBIX.

IpakTuyeckue 3anaTus. [Iporpammusie cpeacTBa st 0OpabOTKU OONBIINX
JAHHBIX. SI3BIKM MPOTPaMMHUPOBAHUS [JII CTATUCTUUYECKOM OOpaOOTKM MTaHHBIX U
pabotsl ¢ rpaduxoi. Oneparopsl Map u Reduce. JIsmOna-apxurexrypa. Cuctemsl
yIpaBjieHus NOTOKaMHu JaHHbIX. CHUCTeMBbl XpaHeHUsl OoybIIKX JaHHbIX. OOpaboTka
JJAHHBIX B pEaJIbHOM BpeMeHU. AHanuTudeckue minardopmel. OOopymnoBaHue st
00paboTKu OOJIBIINX TAHHBIX.

CamocrosiTesibHasi padora. Kraccudukaiuss CHCTEM OCHOBAHHBIX Ha
3HaHMX. [ eHEeTHYEeCKrEe aNTOpPUTMBI.

PexoMenayemasi iureparypa:

OcHoBHas nuteparypa: [2];

JlononHuTeNbHAS TUTepaTypa: [1].

5. MeToauueckKkue PCKOMECHAAIUM 110 OPraHU3aAlNA U3YYCHUA TUCIHUIIJINHDBI

[Ipu peanuzanuy MTpPOTrpamMMbl TUCHUIUIMHBI HCTONB3YIOTCS JIEKIMOHHBIE U
MPAKTHYECKHUE 3aHITHS.

OOmuMH TeNIIMU 3aHATUN SBISIFOTCS:
— 0000111eHne, cucTemMaru3alus, yrIyOleHue, 3aKpeIuieHHEe TeOpeTUYECKUX
3HAaHUH{ TI0 KOHKPETHBIM TeMaM JTUCUUTIINHBL;
— (GopMupoBaHHE YMEHUN NPUMEHATH TMOJYyYEHHBbIE 3HAHUS Ha MpPaKTHKE,
peanu3anus eJUHCTBA HHTEIUIEKTYa IbHOU U MPAaKTHYECKOM e TEIbHOCTH;
— BbIPa0OTKA MPH PEIICHUU MOCTABICHHBIX 33]a4 MPOo(ecCHOHAIBHO 3HAYNMBIX
KaueCTB:  CaMOCTOSITEIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOU
VUHUIMATUBBI.

LenstMu nEeKUKN SBISIOTCS:
— JaTh  CHUCTEMaTHU3UPOBAHHbIE HAay4yHbIE 3HAHUS MO  JUCHUIUIMHE,



aKLEHTUPOBAaB BHUMAaHNE Ha HaubOoJee CI0XKHBIX BOIIPOCaXx;
— CTUMYJIMPOBaTh aKTUBHYIO MO3HABATEJIbHYIO JIEATEIbHOCTh O0yYaroIInXCs,
croco0CcTBOBaTh (POPMHUPOBAHUIO UX TBOPUYECKOTO MBILUICHHS.

B xome mpakTHUeckoro 3aHATHA OOECIEUMBAETCS MPOILECC AaKTUBHOTO
B3aMMO/ICUCTBUSA OOYyYaroIIMXCs ¢ MpenofaBareiaeM; MprUoOpeTaloTcs MPaKTUIECKUe
HaBbIKM M yMeHUs. llenb MpakTUYEeCKOro 3aHATHS: YIIyOJIeHHEe W 3aKperieHHe
3HAHUH, MOMyYEHHBIX Ha JIEKIWUU, (OPMHUPOBAHHE HABBIKOB MCIOIB30BAaHUS 3HAHUN
JUIS pElIeHUs MPaKTHUYEeCKUX 3aJ]au; BBITIOJHEHHE TECTOBBIX 33JaHUN MO MPOBEPKE
IIOJIYYEHHBIX 3HAHUM U YMECHUM.

CamocTrosiTenbHast paboTa oOydarollMxcs HampasieHa Ha yroyOleHue u
3aKpeIVIeHUE 3HAHUM, NOJYYEHHBIX Ha JIEKUUAX U MPAKTUYECKUX 3aHATHUSAX,
BbIpa0OTKY HAaBBIKOB CaMOCTOSITENIBHOIO AaKTUBHOIO IPUOOPETEHUSI HOBBIX,
JIOTIOJIHUTENbHBIX 3HAHUN, TOATOTOBKY K HPEACTOSIINM 3aHITUSIM.

6. OueHoYHbIE MATEPHUAJIBI IO TUCHMUIIJIMHE

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00ECIIEUMBAET OIICHUBAHUE X0J1a OCBOCHHUS
JTVCHUIUINHBI, TPOBOAUTCS B COOTBETCTBUU C COACPKAHUEM JUCHMIUIMHBI 110 BUAAM
3aHATUA B (opMe ompoca, TECTUPOBAHHUsS, PEIICHMs] 3aJad IO PYKOBOJCTBOM
IIPENOIABATEISI U CAMOCTOSITEIBHO.

[TpomexyTouHass artecTanusi 0OECIEYMBAET OIICHUBAHUE MPOMEKYTOUHBIX U
OKOHYATEIbHBIX PE3yJbTaTOB OOy4YeHHsS MO AUCHUIUIMHE, TPOBOAUTCS B (opme
HK3aMEHa.

6.1. IIlpuMepHbBIEe OLIEHOYHbIE MATEPHAJIBI:

6.1.1. Texymiero KOHTpOJIA

Tunossie BONPOCHI AJIs Onpoca:

1. B uyem cmbicn ¢penomena Big Data, u kakoBo ero BiausiHue?

2. Wepapxuyeckue anroputmbl. Hepapxuueckue oOpasbl. [IpeacraBnenue
Pe3yJAbTaToOB UEPAPXUUYECKOTO AITOPUTMA.

3. CnoxHOCTH W TPOOJIEMbI, KOTOPbIE MOTYT BO3HUKHYTH MpPHU MPUMEHEHHUH
KJIACTEPHOTO aHaJn3a.

4. AHanu3 CTpyKTYpUPOBAHHOW MH(OpMAIUK, XpaHsALIehcs B 0a3ax JaHHBIX.

5. Krnaccuduxkanus n kmactepusanus TEKCTOBON HHGOpMALIUU.

6. WudopmanronHbiii moUCK B TekcTax. [lonck mo cimoBapro.

7. OO6pabotka 3anpoca. byneBa Mojens.

8. HoBble airopuT™MBbI 1 HEKOTOpPble MOAU(UKALIMY aJITOPUTMOB KJIaCTEPHOTO
aHaIM3a.

9. KakoBbl mpeamnochulku BO3HMKHOBeHHsT Data Mining kak OTIENBHOIO
HaIpaBJICHUS B aHAJIU3E JAHHBIX?

10. B ueM ocHOBHas 3a/1aua UHTEIUIEKTYaJIbHOIO aHAJIN3a JaHHbIX?

11. Kakue naHHbIE MOXHO aHAJIM3MPOBAaTh C HCIIOJIBb30BaHMEM TEeXHUK Data
Mining?



12. Metonbl BU3yanu3aluu. XapakTepUCTUKA CPEACTB BU3yAIU3AlUU JAHHBIX.

13. Busyanuzanus WHCTPYMEHTOB METOAa aHaiu3a JaHHbIX. Busyanuzanus
MOJIEJIEH.

14. Tlpencrapnenue JOaHHBIX B OJHOM, JBYX M TpeX H3MEpPEHUSIX.
[TpencraBnenue qaHHbBIX B 4 + U3MEPEHUSX.

15. IlpeacraBnenue MMPOCTPAHCTBEHHBIX  XapPaKTEPUCTHK. OcHoBHBIE
TEHJEHUMHU B 00JaCTH BU3yaJIN3al[1H.

16. Moaynu TEeKCTOBOTO aHAU3a.

17. Knaccugukanys HHCTPYMEHTOB aHAJIHM3a TaHHBIX.

18. IIporpammHOE obOecriedeHNe aHaIM3a JaHHBIX JJIS TIOWCKA aCCOIMAaTHBHBIX
npaBul.

19. [IpakTueckoe NpUMEHEHNE UHTEJUIEKTYaIbHOTO aHaN3a JaHHbIX.

20. UndopmaniioHHOe  XpaHWIUIIE(BUTPUHBI  JTAHHBIX, HH(POPMAIMOHHOE
XPpaHWINILE IByXYyPOBHEBOU U TPEXYPOBHEBOM apXUTEKTYPBHI.

21. Monenu fmaHHBIX (peNLIMOHHAs, CETeBas, HepapXuyeckas MOJAEIU
JTAHHBIX ).

22. KoHuenmust MHOrOMEPHOTO MPEICTABICHNS JaHHbBIX.

23. MeTozp! n3BIEUEHUS 3HAHUN U 00JIACTH UX IPUMEHEHUSI B YKOHOMUKE.

24. MeTop TEOMETPUYECKUX TIPe0Opa30BaHMiA.

25. KonnentyaibHoe MonearpoBaHie HWH(POPMAIMOHHBIX TMOTPEOHOCTEH B
TEXHOJIOTUU XPaHWIHIL JaHHBIX.

26. O030p apXUTEKTYpPhI CUCTEM TOIACPIKKU MPUHATHUS PEIICHHH.

27. IIpuHIUTIBI TOCTPOCHUS M MCTIOB30BAHUSI CUCTEM Ha OCHOBE TEXHOJOTHHU

OLAP.
28. Metonpl aHaim3a U 00pabOTKU JaHHBIX.

TunoBble 3a1aHus 17151 TECTUPOBAHUS:

1. TIpuHATHINA crTOCO0 NPEICTABICHUS JAHHBIX: IOKA3aTENIN JOKHBI ObITh:
1) mo cTpokam;

2) IO siYeHKaMm;

3) mo croomam;

4) no AMaroHaJIu.

2. nTepBaibHble TaHHBIE — 3TO:

1) maHHBIE C HHTEPBAJIOM;

2) KOJIMYEeCTBO M3MEPCHUI B KaXKJIOM UHTEPBAJIC;
3) nanHbIe 00 MHTEPBAJIAX;

4) KONMMYECTBO MHTEPBAJIOB B KAXKJIOM H3MEPECHHUHU.

2. Cpeay HUKe PUBEASHHBIX HEYHCIIOBBIE JAHHBIE CIICIYIOIIHE:
1) Gasutbr;

2) paHru;

3) AMXOTOMHUYECKUE;



4) peiTHHTH.

3. [IpocrTeiimiye CTaTUCTHUCCKAE XapAKTEPUCTUKU — ITO:
1) cpennee;

2) C.K.0.;

3) MareMaTHIeCKOe OXKHJIaHNE;

4)nucnepcusi.

4. Cnenyroniye nporpaMmbl SBIISIIOTCS CHEIIUATU3UPOBAHHBIMU
CTaTHCTHYCCKUMU TTaKETAMH:

1) EXCEL;

2) GRAPHER;

3) SPSS;

4) STATISTICA.

5. [IpoBepka CTaTUCTUYECKON TUIIOTE3bl BKJIIOYAET B CEOsI:
1) panxupoBaHue;

2) BBIYUCIICHHE SMITUPUUCCKOTO 3HAUCHUS;

3) npuHATHE YPOBHS 3HAUNMOCTH;

4) BBIYUCIIEHHE KPUTHUECKOTO 3HAYCHMUSI.

6. KnactepHslif ananu3 npegHa3HaueH s
1) rpynnupoBKy 0OBEKTOB;

2) rpynIMpoBKHU MOKa3arese;

3) pamXupoBaHUs OOBEKTOB;

4) paHXMpoBaHUs MOKa3aTeeH.

7.001MK KJIaCTEpHOTO aHAJINA3a!

1) paccTosiHEE MEXKy IpyIIIaMH;

2) paccTosiHhE MEXAY MOKa3aTesIMU;
3) paccTosiHEE MEXKTy TEJIaMHu;

4) paccTosiHUE MEXITY 0ObEKTaMU;

8.KnacrepHblil aHanM3 pean3oBaH B IPOrpamMmax:
1) EXCEL;

2) SPSS;

3) AGRAPHER,;

4) STATISTICA.

9.CHuxeHue pa3MepHOCTH 3TO:

1) ymeHb1IEHHE YKCIa U3MEPEHU;
2) yMEHBLIEHUE YHCIIa OOBEKTOB;

3) yMeHbIIIEHUE YHCIIa TIOKa3aTelNeH;
4) yMEHBIIICHUE YHCIIa 3HAKOB,;



10.KoMITOHEHTHBIN aHan3 peaqnu30BaH B IporpaMmax:
1) EXCEL;

2) SPSS;

3) AGRAPHER,;

4)STATISTICA.

11.Metoabl, OTHOCSIIMECS K CHHX)KEHUIO PA3MEPHOCTH:
1) paxropHbIii aHATU3;

3) perpeccus;

2) KOMIIOHCHTHBIN aHAJIN3;

4) xoppensuusi.

12. KoMITOHEHTHBIH aHaIN3 TTO3BOJISET:
1) coptupoBars;

2) rpynIipoBarh;

3) paHXXHpOBaTh;

4) yropsi1ouuBaTh.

13.JluxoToMHUeCKas IIKaia 3TO:

1) cocrosimas u3 “ma” u “Her’”’;

2) cocTosias u3 “ucTuHa’ u*“JI0kKp”;
3) cocrosimias U3 ABYX YUCET;

4) cocTosias u3 AByX PaHTOB.

14 K HeunCcIIoBBIM ITKaJlaM OTHOCSTCS:
1) HoMUHaTBHAS;

2) UHTEPBAJIOB;

3) abcomoTHAS;

4) paHroBasi.

15.CymiecTByeT 1MIKaj AJIsl ONMUCAHUS JJaHHbBIX:
1) 4;
2) 6;
3) 5;
4) 7.

16.KonnyecTBO HAOMIOACHUH - 3TO:
1) paamMepHOCTS;

2) HpUHAa;

3) 00bEM BBHIOOPKHU;

4) MOBEPXHOCTH BEIOOPKH.

17. DneMeHTBhI TaOIUIBI CONPSHKEHHOCTH HA3BIBAIOTCS:



1) KoopaAWHATHI,
3) ckopocTH;

2) IJIUHBI;

4) 4acTOTEHI.

18.MeTtomapl aHanM3a TAOIUIl COMPSKEHHOCTH
1) Kpurepuii Pozenbayma;

2) XU-KBaJIpar;

3) Kputepuit Konmoroposa-CMmupHOBa;

4) xputepuii Ouiepa.

19.B xone ananu3a TaOIUIlbl CONPSXKEHHOCTU BBITIOJIHSIETCS:
1) mpoBepka Ha COOTBETCTBUE;

3) mpoBepka Ha HEMPOTHUBOPEUUBOCTH;

2) npoBepKa Ha MOHOTOHHOCTb;

4) npoBepKa Ha 3HAYUMOCTb.

20.MakcuMaspHas pa3MepHOCTD TaOJIUIIbI CONMPSIKEHHOCTH MOXKET OBITh:
1) 3;

3) 5;

2) 10;

4) kakas yroJHo.

21. Ompenenenne paHra mokapa Ha OCHOBE aHajM3a IEPBUYHBIX JaHHBIX
ABJISICTCS 3a7AUEH ...

1) perpeccun

2) KknaccuuKaIm

3) kiacrepusanun

6.1.2. IIpoMe:KyTOUHON aTTeCTAllUH
IIpumepHbIii NepeyeHb BONMPOCOB, BLIHOCHMBIX HA IK3aMeH

1. [lonsitue OGonbuime nanHbie. Ponb mudpoBoit uHpopmanuu B 21 Beke.
[Ipob6nembl aHanm3a U 00pabOTKU OONBIIOT0 00beMa JaHHBIX.

2. bazoBble npuHLUIIBI 00PaOOTKH OOJIBIINX JTaHHBIX.

3. Onpenenenne TupaXXupoBaHus 3HaHUM. [Iporecc mocTpoeHust Moeu.

4. Bonpockl a1 onpeieiieHus: 6a30BOro ypOBHSI:

5. Texnonoruu obpaboTku Oombmx maHHbIX: NoSQL, MapReduce, Hadoop,
R.

6. Metonuka u3Bnedenus 3Hanuii Knowledge Discovery in Databases (KDD).
Ortansl KDD.

7. Data Mining. IlocTaHOBKa OCHOBHBIX 3aj1ay.



8. MammuaHOe oOy4eHHe. buzHec-pemieHuss ¢ momoIniplo anroputMoB Data
Mining.

9. Knmaccudukanusa I[1O B obmactu Data Mining u KDD. Tumnoas cxema
CHCTEMBI Ha 0a3e aHATMTUYECKOU TIaT()OPMEI.

10. [TonsiTHE  accOIMATUBHOTO TpaBuia | TpaH3akmuu. OmnpeneicHue
HNOJICPKKKM U JOCTOBepHOCTH. OmpeeneHne 3HAYUMOCTH U TOJIE3HOCTHU
aCCOLMATUBHBIX MPABUJI, TOKa3aTeNId UX XapaKTEePU3YIOIIHE.

11. ®opmanbHasi MOCTAHOBKA 3a7a4u Kiactepusanuu. Llenun knacrepuzanuu.

12. OcHoBHbIe THaru anroput™a k-means. YcioBre OCTaHOBKH ajlroputma k-
means. [IpenmymiecTBa u HeAOCTaTKU anroputMa k-means.

13. KnacTtepuzarus ¢ TOMOIIBIO0 caMOopraHu3ylomieics kapTel Koxonena

14. Oranel npoBeneHus: kinaccudukanuu. O030p METOIOB KiacCUPUKAUU U
perpeccuu.

15. 3agaun TUHEHHON 1 JJOTUCTUYECKOM pEerpecCHm.

16. Onpenenenne nepeBa pemieHuil. CTpykTypa aepeBa pemieHuid. Bwibop
arpulyTa pa3OueHus B y3Je.

17. AnroputMm ID3.

18. Anroput™m C4.5.

19. Ob6yuenwne ¢ yanteneM 1 o0ydeHHe 0e3 yIuTelIs.

20. Kmaccbl 3amad  MammHHOTO OOYYeHHs: perpeccusi, Kiaccuukaius,
KJIACTEPHBIN aHAJIU3.

21. TloctaHOBKa 337241 PETPECCUOHHOTO aHAIIN3A.

22. IlapHas TMHEWHAS perpeccusl.

23. MHOXeCTBEHHAS JIMHEWHAS pErpecCHsl.

24. ToueuHbI! U UTHTEPBAJILHBIN MPOTHO3 MO0 MOJIETTH PETPECCUH.

25. JIuHeiHbIe anTopuTMbl KilaccuUKaIum.

26. Jloructuueckasi perpeccusi.

27. IloHsiTHE O IEPEBBAX PEUICHUM.

28. MeTpuku KadecTBa KilacCUpUKAINH

29. TlocTanoBKa 3a/1a4¥ KJIACTEPHOTO aHAIIM3A.

30. Meron K-cpenunx

6.2. lllkana oueHMBaHUsl Pe3yJbTATOB NPOMEKYTOYHON aTTecTauuu W
KPUTEPHUHU BHICTABJICHHUSA OLEHOK
CucreMa OIIEHUBAHUS BKJIKOYAET:

dopma [Tokazarenu
Kpurepun BeICTaBIEHNS OLIEHOK [IIkana oneHnBanus
KOHTPOJIL | OLICHUBAHMS
9K3aMEH | NPaBUWJIBHOCTH | JaH IPAaBWIbHBIM, IIOJHBIM OTBET HA OTJINYHO
U TIOJIHOTA MOCTaBJICHHBIN BOIIPOC, MMOoKa3aHa
OTBETa COBOKYIIHOCTb ~OCO3HAHHBIX 3HAaHHUM IO

JUCHHUIIIINHEC, JO0Ka3aTcJIbHO PACKPBITEI
OCHOBHBIC TIIOJIOKCHHA BOIIPOCOB; MOTYT
OBITh AOIIYIICHBI HEAOYCThI, UCITPABIICHHBIC
CaMOCTOATCIIBHO B ITPOLICCCC OTBCTA.

JlaH TPaBUJIbHBIA, HEAOCTATOYHO MOJHBIN XOPOIIIO




OTBET Ha ITOCTaBJICHHBLIN BOIIPOC, ITOKA3aHO
YMCHHC BBIACIINTD CYIICCTBCHHBIC n
HCCYHICCTBCHHBIC IIPHU3HAKH, JIIPUYXMHHO-
CICACTBCHHBIC CBs3U, MOTYT OBITE
A0ONYIICHBI HEAOYCThI, HMCIPABICHHBIC C
IIOMOIIBIO IMMPEIIOAAaBaTCIIA.

JaH HCIOCTAaTO4YHO HpaBI/IJII)HI)II;'I W TIOJHBIN YAOBJICTBOPUTCIIbHO
OTBCT, JJOTUKa H oCJICA0BATCIbHOCTD
H3JI0KCHUA HMMCIOT HApyIICHHA, B OTBCTC
OTCYTCTBYIOT BbIBOJBI.

OTBET IMpEJCTaBIseT COOOW pPa3pO3HEHHBIE | HEYAOBIECTBOPUTEIHLHO
3HaHUS C CYLIECTBEHHBIMU OIIMOKAMM I10
BOIPOCY; MPUCYTCTBYIOT (hparMeHTapHOCTbD,
HEJIOTMYHOCTb U3JI0KEHUS;
JOTIOJIHUTEIbHBIE U YTOUHSIIOUIUE BOIPOCHI
HE NpPHUBOJAT K KOPPEeKUMH OTBETa Ha
BOIIPOC.

7. PecypcHoe o0ecrieyeHre JMCHHUIIIHHBI.
7.1. JIMeH3MOHHOE ¥ CBOOOIHO pacpoCTpaHsaeMoe POrpaMMHOe
ob0ecnieyenmne

[lepeueHb JMIEH3MOHHOTO M CBOOOJHO PaCHpOCTPaHIEMOro MPOrpaMMHOIO
oOecrnieueHusi, B TOM YUCIJIE OTE€YECTBEHHOTO MPOU3BOJICTBA!

1. Jlnensus Ne217800111-ore-2.12-client-6196

Boigana «®I'bOY BO Cankr-lletepOyprekuii  yauepcutrer [TIC MUYC
Poccun» Ha npaBo ucnoias3oBanus: Astra Linux Common Edition penus Open

Cpok neiicTBus: 0€CCpOUHO

2. JIuuensus Ne217800111-alse-1.7-client-medium-x86_64-0-14545

Boimana «®I'bOY BO Cankr-lletepOyprekuii  ynuepcurer [TIC MUYC
Poccumn» Ha npaBo ucnonbs3oBanus: Astra Linux Special Edition

Cpox aeiicTBus: 6eccpodHO

3. JIutiensus Ne217800111-alse-1.7-client-medium-x86_64-0-14544

Boigana «®I'bOY BO Cankr-IlerepOyprekuit  yausepcurer ['TIC MUC
Poccumn» Ha nmpaBo ucnons3oBanus Astra Linux Special Edition

Cpox aeiicTBus: O€cCpoyHO

4. T1O «P7-Oduc. [IpodeccronanbHBIM

Brigana: «®I'BOY BO Canxkr-Ilerepbyprckuii yauepcuter MUC Poccuny»

Cpok neiicTBus: 0€CCpOIHO

7.2. IIpodeccuoHaibHbIe 0a3bl JAHHBIX U MHPOPMALMOHHbIE CIIPABOYHbIE
CHCTEMbI

1. CepBep opraHoB rocyaapcTBeHHOM Biactu Poccuiickoit ®enepaiuu
http://poccus.pd/ (cBoOOIHBINH HOCTYM);
2.  Tlopran otkpeiThix nanHbIX Poccuiickort ®eneparnuu https://data.gov.ru/



http://россия.рф/
https://data.gov.ru/

(cBOOOAHBIN JOCTYI);

3. denepanbubiii opran «Poccuiickoe oOpasoBanme» http://www.edu.ru
(CBOOOHBIN AOCTYII);

4.  Cucrema OQHIMAIBHOTO OMYOJMKOBAHUS  MPABOBBIX AaKTOB B
aIIeKTPOHHOM BHIe http://publication.pravo.gov.ru (cBoOOaHBIM JOCTYI);

5.  ®depepanbubiii  mopran  «COBEpIICHCTBOBAHME  T'OCYIAPCTBEHHOIO
yrpasiieHus» hitps://ar.gov.ru (cBoOOAHBIH TOCTYTI);

6. DJeKTpoHHAs onobnnorexka YHUBEPCUTETA http://elib.igps.ru

(aBTOpU30BaHHBIN JTOCTYT);

1. OnekrpoHHO-OmOMMoreyHass  cucrema  «9bC  IPR BOOKS»
http://www.iprbookshop.ru (aBropu3oBaHHBIN JOCTYII).

8. DnekTpoHo-OnOaMoTeuHass cucrema "Jlamp"  https://e.lanbook.com
(aBTOpU30BaHHBIM JIOCTYTI).

7.3. Jluteparypa

OcHoBHas JUTEpaTypa:

1. Annep, FO. II. Craructuueckoe ympapieHue mporeccamu. «bombiiue
naHHbie»: ydeOHoe mocobue / FO. Il. Amgnep, E. A. Uepubix. — Mocksa :
M3narensckuii [Jom MUCuC, 2016. — 52 ¢. — ISBN 978-5-87623-969-3. — Tekcr :
ANIEKTPOHHBIN // DnekTpoHHO-O0ubnnoreunas cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/64199.htmi

2. Boponos, B. 1. Data Mining - TexHomoruu o0pab0oTKH OONBIINX JaHHBIX :
yuebHoe nocobue / B. U. Boponos, JI. 1. Boponosa, B. A. YcaueB. — Mockaa :
MoOCKOBCKUI TEXHUYECKUN YHUBEpPCUTET CBsi3u U uHbopmatuku, 2018. — 47 ¢. —
ISBN 2227-8397. — TekcT : AIEeKTpOHHBIN // DIEKTPOHHO-OMOIMOTEUHasl cUCTeMa
IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/81324.htmi

JlonoJIHUTEIbHASA JINTepaTypa:

1. Kagpiposa, H. O. Cratuctuueckuii aHaiau3 OOJBIINX JAHHBIX: IOJIXOM Ha
OCHOBE MAIlIMH OIMOPHBIX BEKTOpOB : ydebHoe mocobme / H. O. Kanwiposa, JI. B.
[TaBnoBa. — Cankr-IlerepOypr : Cankr-IleTepOyprckuii  MONMTEXHUYECKUMA
yauBepcutet Iletrpa Benukoro, 2022. — 60 c. — ISBN 978-5-7422-7813-9. —
TexcT : anexkrpoHHbIi // Lludposoii odpazosarenbhbiil pecypc IPR SMART : [caiir].
— URL.: https://www.iprbookshop.ru/128651.html (mara obpamenus: 28.02.2025).
— Pexxum noctymna: 1js aBTOpU3Hp. MOJIb30BaTeei

2. XenesnoB, M. M. MeToapl ¥ TEXHOJOTUU OOPAOOTKH OONBIINX
JNaHHBIX : yuyeOHO-MeToanueckoe mocodue / M. M. JKenesnoB. — Mocksa :
MUCHU-MI'CY, 9BC ACB, 2020. — 46 ¢. — ISBN 978-5-7264-2193-3. — Tekcr :
snekTponHnblil / Ludposoii oOpazoBarensubiii pecypc [IPR SMART : [caift]. —
URL: https://www.iprbookshop.ru/101802.html (mata oOpamenus: 28.02.2025).
— Pexxum noctyma: 11 aBTOPU3HP. MOJIb30BaTENeH

7.4. MaTepuajibHO-TeXHUYECKOE o0ecrieyeHune
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JUis mpoBeneHUss W 00ECHEUYEHMs JIEKIMOHHBIX 3aHSATUHA HCIIOJIb3YIOTCS
HOMEUIEHUSI, KOTOPbIE MPEACTABIAIOT COO0M yueOHblEe ayAUTOPUU Ul MPOBENCHUS
y4EOHBIX 3aHATHH, MPEAYCMOTPEHHBIX MPOrpaMMON CHEIUAINTETa, OCHAIIECHHBIE
00OpyIOBaHUEM U TEXHUYECKUMHU CpPEICTBAMH OOY4YEHHs: aBTOMATU3UPOBAHHOE
paboyee MecCTO MpenojaBareis, MapKepHas IOCKa, MYIbTUMEIUWHBIA IPOEKTOP,
JIOKyMEHT-KaMepa, MOCaJ0YHbIe MECTa O0yYatOIUXCS.

[lomemiennst i NPAKTUYECKUX 3aHATAA M CAMOCTOSITENBHOM pabOThI
0OyyYaroluxcsi OCHAaUIEHbl KOMITBIOTEPHOM TEXHUKOW M3 pacyeTa | KoMmblOTEp Ha
OJHOr0 O0OY4YaromIerocs, C BO3MOXHOCTBbIO MOJKIIOYEHUS K cetu «WHTepHeT» u
oOecrieueHreM JOCTyIa K 3JEKTPOHHOUW HHQPOPMAIIMOHHO-O00pPa30BaTEIbHONU Cpesie
YHUBEPCUTETA.

ABTOpP: KaHIWJAT TEXHUYECKUX HayK, JOUEeHT MarBeeB AJekcaHip
BrnagumupoBud, KaHAUMAAT TEXHUYECKUX HayK, AOLEHT MakcuMoB AJIEeKCaHIp
Bukroposuu.



