[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

MO: T A
OVI0: Fopbyros Anexgy @ﬂi peiikiioe roc AapCTBEHHOE Gl0/KeTHOE 05pa3oBaTeIbHOE
,[],Oﬂ)KHOCTb 3amecTuTéNb Ha bHUKaA yHMBepCI/ITeT HOW pabo

Nata nogmucanws: 30.09.2024 14:47:29 quewenne BLICIUEro oOpaszoBaHus
YHMKANbHbI NPOrPaMMHBIA KNHOY: «CaHKT- HeTepﬁypl CKHH YHHBEPCHTET

286e49ee1471d400c f45539d51ed7bbf0e9cc7 .
i tapHoi cay:k061 MUC Poccum»

PABOYASA ITPOT'PAMMA JTUCHUIVINHBI
OCHOBBI AHAJIN3A BOJBbBIINX JTAHHBIX

BakanaBpuat no HanpasJIeHHIO OATOTOBKH
27.03.03 CucreMHBI aHAJIN3 U YIIPABJICHHE
HANpPAaBJeHHOCTH (Mpoduiab) «CuCcTEeMHBbI AaHAJIU3 U YIIPABJICHUE B
OPraHU3aIMOHHO-TEXHHUYECKUX CHCTEMAX»



Cankr-IlerepOypr

1. Ieau ¥ 3a1a4i JUCHUILIMHBI

Iean ocBOeHMA TUCHUILIMHBI:

— (QopmMmupoBaHue y OOydYaronIuXcsi HEOOXOJIUMOW TEOpeTHUEeCKor 0aszbl u
MPAKTUYCCKUX HABBIKOB, KOTOPBIC IO3BOJIAT BCECTOPOHHE W CHUCTEMHO TIOHMMATH
npo0OsiemMbl 00pabOTKH U aHaIM3a UHPOPMALIUH;

— ¢opMupOBaHHWE HABBHIKOB pa3pabOTKM W aHajdn3a KOHIENTYalbHBIX H

TEOPETUYECKUX MOJIEJIEH NMPH pEUICHUWU HAy4YHBIX M MPUKIAIHBIX 3a]lady B 00JacTH
MH(GOPMAIIMOHHBIX TEXHOJIOTH.

IlepeyeHb KoMNeTeHUMI, POPMUPYEMBbIX B IIpOLecce M3YUYeHUs IMCHHMIIHHbI
Komnerenuuu Copepxanue

MK-2 CHOCOOHOCTh  DKCIUTyaTUPOBAaTh CHCTEMbI YIPaBICHUS, TPUMEHATh
COBPEMEHHbBIE  HHCTPYMEHTaJbHbIE  CpEACTBA W  TEXHOJOTUU
MPOrpaMMHUPOBAaHUS HAa OCHOBE MNpO(ecCHOHAIbHOW MOATOTOBKH,
obecreynBarolIfe pelieHre 3a/1a4 CHCTEMHOT0 aHaJIW3a U YIIPaBJICHHS
IK-3 rOTOB  CIeNaTh IPOTHO3  Pa3sBUTHA  KPU3MCHOM  CUTyalluM U
IIPOTHO3UPOBAHUE BO3MOKHBIX IIOCIEACTBUM BO3ACHCTBUS OPAXKAIOMINX
(haktopoB ncrounnkoB YC Ha HaCEJICHHE U TEPPUTOPUIO

3agaun AMCHUILINHEL
— chopMupoBaTh IEJIOCTHOE IPEACTABICHHE O COBPEMEHHBIX MpodieMax
aHajau3a U 00pabOTKH OOJIBIINX JAaHHBIX;
— BIAJACTh HaBbIKAMU pPa3padOTKM M aHallM3a KOHIICNTYyaJbHBIX U
TCOPETUICCKUX MOJICIICH MPUKIIAHBIX 33)1a4 aHaIu3a OOJIBbIINX JaHHBIX;
— yMETh OIICHWBAaTh BpeMs M HEOOXOJHMMBIC allllapaTHBIC PECYpPChl IS
peleHus 3a1a4 aHaau3a U 00pabOTKHU JaHHBIX.

2. IlepeveHnb MJIaHUPYEMBIX Pe3yJbTATOB 00y4eHHs M0 TUCHUIIHHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMHU Pe3yJbTATAMHI OCBOCHUSI 00pa30BaTeIbHOM
NpOrpamMMmbl

[Tnanupyembie pe3ynpTaThl 00ydeHUs 0
WNHaukaTopsl TOCTHKEHUS KOMITIETEHIIUN
JUCITUTLINHE
Tun 3agaum npodeccHOHAIBLHOM 1eATEIbHOCTH: IKCILIYATAMOHHO-TEXHOJ0rHYeCKas
3Haer COBPEMEHHBIE CUCTeMHO- | 3HaeT
aHAJIMTHYECKHE KOMILUIEKCHI, IporpaMMmHoe | [TakeThl ~ MPUKIAAHBIX  [POrpaMM  JUIs
obecrieueHne 1 paboTel ¢ HH(popMmanuel | 06pabOTKH, aHaiamn3a MoJy4aeMoit
IK-2.1 uHpopmanuu [1K-2.1
Bnaneer




HaBpikamu cOopa, o0oOmieHuss W aHaIm3a
00JIBIINX JTAHHBIX, pean3yeMbIx
nporpamMmmHbIMu nipoaykramu 11K-2.1.

HaspikoMm MNPOTHO3HUPOBAHUA CUTyallUu U
MPEJOCTaBICHUSI PEKOMEHAAUN TI0 BEICHHIO
NEATENbHOCTH B OOJIACTH TIPEIYNPEXJACHUS H
mukBuanuu YC npupoaHOro U TEXHOTE€HHOIO
xapakrepa [1K-3.2

3Haer

Meronsl  IPOTHO3UPOBAHUSA W HOPSIOK
IPEeI0CTaBICHUS peKOMeHJanuin o
BO3MOKHBIM YC IpHUpOJHOTO U TEXHOTEHHOTO
xapakrepa [1K-3.1

Bnaneer

HaBbikamu ~ paboTHI C  MPOTPaMMHBIM
obecriedeHreM, TO3BOJIAIONIUM  IPOBOJUTH
nporHo3upoBanre  UYC  mpupogHOTO U
TEXHOTCHHOTO XapakTepa C BO3MOXHOCTBHIO
MIPEIOCTABIICHUS pEeKOMEHTaIHiA 1o
TanbHEHIITNM JIeHCTBUSM B YCIOBUSAX
cKIaapIBaromeiics oocranosku [1K-3.2

3. MecTo IMCHUILTUHBI B CTPYKTYpe OCHOBHOM MpogeccuoHATbLHOI
o0pa3oBaTe/IbHON MPOrpaMMBbl

I[I/ICIII/IHJ'II/IHa OTHOCHUTCA K

YacTH,

dbopmupyemMoii  y4aCTHUKAMH

o0Opa3oBaTeIbHBIX OTHOLIEHUH OCHOBHOHM MNPOQEeCcCHOHAIBHON 00pa30BaTeNbHOM
nporpaMMbl OakanaBpuaTta 1o HampaBieHHI0 moarotoBku 27.03.03 CucreMHbIN
aHaNM3 W YIOpaBJICHHE, HANpaBleHHOCTh (Mpoduib) CHUCTEMHBIA aHANU3 WU
yIpaBieHUE B OPraHU3aIMOHHO-TEXHUYECKUX CUCTEMAX.

4. CTpyKTYpa M colepKaHue TMCIUILTHHBI

OO6mmas TpyI0€MKOCTh TUCITUIUIMHBI COCTaBIsAeT 3 3aueTHble eauHuibl, 108 gacos.

4.1 PacnpejesieHre TPYA0EMKOCTH Y4eOHOM TMCHUIJIMHBI 110 BUIaM padoT,
ceMecTpam 1 popmam 00yueHUs

IJIS1 04HOH (popMBbI 00yUeHHSA

TpynoeMKOCTh
B OHo¥t pad
u1 yaeOHOI paboThI se. ac. CGN;GCTp

OO01mast TpyI0eMKOCTh AUCIUTUIHHEI TI0 y4eOHOMY TIIaHy 3 108 108
KonTakTHas pabora, B TOM YHCIE: 54 54
AyIuTOpPHBIE 3aHATHS 54 54
Jlexrun (JI) 24 24
[Ipaktuueckue 3ansatus (113) 30 30
CamocrosiTennbHas padora (CPC) 54 54
3a4er ¢ O ECHKOH + +




4.2 TemaTu4ecKuii IVIaH, CTPYKTYPHUPOBaHHBIN 10 TeMaM (pa3jenam) ¢
YKa3aHHeM OTBe/JICHHOI0 HA HMX KOJIMYeCTBA aKaleMHYeCKUX YacOB M BH/10B
Y4eOHBIX 3aHATHI

Koaun4yecTBo 4yacoB 1mo
BH/IaM 3aHSATHI, B TOM =
YHcile MPaKTHYECKast <
2 =
Ne S NOAr0OTOBKA A = <
ILIL. HauMeHoBanmue g e -4 E =
pa3JeioB U TeM ° & =N ]
- = Q9 =5 =
@ = O = S|l v &~
Q = T Z| e
=2 g = =R =
3 = = =
= =3 ©
=9
=
Tema 1. BBenenue B aHaIM3 JaHHBIX ¥ MAIIMHHOE
1 . A 34 8 8 18
o0OydeHmne
2 |Tema 2. Teopus OONBIINX TAHHBIX 30 6 6/6** 18
3 |Tema 3. Texnosnoruu a"aiausa OOJBIINX JaHHBIX 44 10 16 18
3a4Jer ¢ OIEHKOH + +
HUroro 108 24 30/6** 54

* npakmuueckaa no020MO6KA NpU peanu3auuu OUCUUNIUH OpP2AHU3YEMCA nymem
npoeedeHUus  NPAKMUYECKUX U  CEMUHAPCKUX  3aHAMUI,  J1a00pamopHuix  padom,
npedycmMampuearwux yuacmue o0yuarouiuxca é 6bIN0JIHeHUU OMOelbHbIX ITNEeMEHN 08 pabom,
C6A3AHHBIX C OyOyuwell npogeccuoHanIbHoll 0esamenbHOCHbIo

** 20e 2 yaca — npakmuueckas no020moeKa

4.3. Conep:xkanue TMCUMIIMH JJs1 00y4al0mmXxcst

Tema 1. BBenenue B aHaJIU3 JaAHHBIX U MAIIMHHOE 00y4YeHHUe

Jlekuuu. Jlanawie. Ilogxoasl u onpenencHuss. KU3HEHHBIM LUK JaHHBIX.
Meragannsie. 3agaun MalMHHOTO 00y4yeHusi. O0yueHue ¢ yuuresaeM u o0yueHue 6e3
yunrtend. Kiaccel 3amauy MammHHOrO o00y4yeHus. CTaTHUCTHYECKUE MaKeThl ISt
aHaJIu3a TaHHbBIX.

IIpakTnyeckue 3aHsaTHA. PelmieHue TUINOBBIX 3a4a4  CTaTUCTUYECKOU
o0paboTku maHHBIX. [IpuMeHeHHe Mojeneil MAIIMHHOTO OOy4YeHUsS JUIsl pelieHUs
3amau perpeccu. [IpumeHeHne Mozenel MalmMHHOTO O0YYEeHHsI JUTsl pEIIeHUs 3a1a9
knaccudukanuu. Permenune 3a1a4 K1aCTEpHOTO aHAIH3a.

CamocrositesibHass padora. Co3manue naHHbIX. OOCTy)KHBaHUE JIaHHBIX.
Cunre3 nanspiX. Hcrmonb3oBanwe naHHbIX. [lyOnwkanus naHHbiX. (OCHOBHBIC
MOHATHS TEOPUM MAIUHHOTO OOy4YeHHUs, TMpoOJieMbl, pellaeMble METOJAMU
MaIlIuHHOTO  OOy4YeHHWs, MOJEIW MAIIMHHOTO O0y4YeHus: (TreoMeTpUYEeCKHe,
BEPOSITHOCTHBIE, JIOTMYecKue), mnpusHaku. [locraHoBka 3amay  oOOydeHHs] [0
npeueneHtaMm. OOBbEKTbl W MOpu3HAKU. TuUMbl IIKad: OWHApHBIE, HOMUHAJIbHBIE,
MOPSIAKOBBIE, KondecTBeHHbIe. KoHlenTyanbHOoe 00ydeHne: IpOCTPAHCTBO THUIIOTE3,
MIOUCK B IIPOCTPAHCTBE TUIOTE3, 00y4aeMOCTh, OLICHKA KaueCTBa PEIICHUS 3aJauH.



Pexomenayemas Jureparypa:
ocHOBHas [1];
JOTIOJIHUTEIIbHAs [2].

Tema 2. Teopust 001bIINX JAHHBIX

Jleknun. bonbmue nanHbie. CUCTeMBl YIpaBieHUs OOJBIIUMH JaHHBIMHU.
ApxuTekTypa cucteMbl 00padO0TKH 00NbIIKX AaHHBIX. [[pUHATHE peleHnii Ha OCHOBE
OOJIBIINX JaHHBIX

IIpakTHyeckasi MNOATrOTOBKA. ABTOMAaTH3allMsl MPOIECCOB  MOATOTOBKH
OOJIBIIIMX JTaHHBIX K aHAKU3y. Buzyanuzaiust 00JIbIINX JaHHBIX.

CamocrosiTesibHast ~ padora.  PacrmpeneneHHble  (auiioBblE  CUCTEMBI.
Pacnpenenennsie ¢perMBopku. CucTembl pa3BepThiBaHMs. WHTerpaius JTaHHBIX.
bazbr nanabix NoSQL u HoBbie SQL 6a3bl nanubix. [Ipuem nanabix. COOp MaHHBIX.
AHnanu3 nanasiX. [IpencraBieHue pe3ynbTaToB.

Pexomenayemas aureparypa:

ocHOBHas [1];

nonoHUTENbHA [1].

Tema 3. Texnosiorun anajan3a 00JbIIMX JAHHBIX

Jlekumu. [lapanienbHble alropuT™Mbl sl paboThl ¢ naHHbIMU. [IporpammHbie
m1aThOpMbl U CHCTEMBI JJig OonbImMX JaHHBIX. OOopymoBaHue mjii 00paOOTKH
OONBIIMX JaHHBIX. SI3BIKM MPOTPAaMMHUPOBAHMS JUIsI CTATUCTHYECKOW 00paboTKu
JAHHBIX U pabOThI ¢ rpadHKO.

IIpakTuyeckue 3ansiTUsi. ba3oBele QyHKIIMM B KOMaHbI sS3bIKa R. YrpaBneHue
JTaHHBIMH B cpene nporpammupoBanus R. CBogHas craTucTudeckas nuHpopmaius o
KOJIMYECTBEHHBIX MTEPEMEHHBIX Ha si3bIke R.

CamocrosiTesibHasi padora. Oneparopsl Map u Reduce. JIsm6aa-apxutexrypa.
CucreMbl ynpaBlieHUS MOTOKAaMH JaHHBIX. CUCTEMBbI XpaHEHUS OOJBIINX JTaHHBIX.
OOpaboTka JaHHBIX B PpEATbHOM BpPEMEHH. AHAJUTHYECKHE TIUIAT(HOPMBI.
O6opynoBanue 1151 00pabOTKH OOJBITUX TAHHBIX.

Pexomenayemas aurepartypa:

OoCHOBHas [2];

JTONOTHUTEIbHAS [1].

5. MeTtoauyeckue PEKOMECHAAIUH 110 OPraHu3allui U3YICHUA JUCHUILINHBI

[Ipu peanuzanuu nporpaMmbl AUCHUILIUHBI «OCHOBBI aHaiu3a OOJIBIINX
JAHHBIX» UCIIOIb3YIOTCS UCIOJIb3YIOTCS IEKIIMOHHBIE U MPAKTUYECKUE 3aHSTHS.

OO0mUMU 1ETIIMU 3aHATHH SBIISIIOTCS:

— 00001ieHue, cuctemMaTu3zanusi, yriyOJaeHue, 3aKperieHue TeOPETUYECKUX
3HaHUM MO KOHKPETHBIM TeMaM JUCIUILIUHBI;



— (opmupoBaHHe yMEHHMI NPUMEHSITh IMOJYYECHHbIE 3HAHUS HAa NPAKTHKE,
peanu3anus eJMHCTBA UHTEJUIEKTYaJIbHON U IPAKTUYECKOU IESITENBHOCTH;

— BbIpabOTKAa TMpU PEIIEHUH [OCTaBICHHBIX 3a4ad MpodecCUuOHAIBHO
3HAYMMBIX Ka4e€CTB: CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH, TOYHOCTH, TBOPYECKOM
MHULIMATUBBI.

Hensmu JIEKUUU SBIISIIOTCSA

— CHCTEMAaTU3MPOBAHHBIE OCHOBbl HAYYHBIX 3HAHUM 1O JIUCLMILIMHE,
pacKphIBaTh COCTOSIHME U NMEPCHEKTUBBI Pa3BUTHsI COOTBETCTBYIOUIEH 00J1acTH HAYKH
U TEXHUKH;

— KOHUEHTPUPOBATh BHUMaHUE OOy4aroluMxcsi Ha HauOoJiee CIOXKHBIX U
y3J0BBIX BOIIPOCAX;

— CTUMYJIMpPOBaTh WX AaKTUBHYKO IIO3HABATEJIbHYIO JECSATEIBHOCTh U
CIoCcOOCTBOBATh (POPMHUPOBAHUIO TBOPUECKOT'O MBIIIICHHUS .

B xome mnpakTuueckoro 3aHATUS O0ECNEeYMBAETCS MPOLECC AKTUBHOTO
B3aMMOJICHCTBUS OOYYAIOMIMXCSl C IMpErnojiaBaresieM; NpUuoOpeTatoTCsl MPAKTUYECKUE
HaBbIKW U yMeHUS. L{enn mpakTHueckoro 3aHATHS: BIPA0OTKa MPAKTUUECKUX YMEHHIM
U T[pUOOpETeHHE  HABBIKOB, 3aKpelieHWe TMPOMJEHHOr0  Marepuaia 1o
COOTBETCTBYIOIIEN TEME TUCLUIUIMHBI.

CamocTrosiTenbHass paboTa o0OydarolUMXCs HampasjieHa Ha YriyOJleHue u
3aKpeIUIeHUE 3HaHWM, MOJTYYEHHBIX Ha JICKUUAX M JPYrHMX 3aHATUAX, BBIPAOOTKY
HaBBIKOB CaMOCTOSITEJIbHOTO AKTMBHOT'O NPHUOOPETEHMsS HOBBIX, JOMOJHUTEIBbHBIX
3HaHUH, OATOTOBKY K IPEACTOALIUM 3aHATUIM.

6. OueHo4YHbIe MAaTEPHAJIBI 10 TUCIMILTIAHE

Texymuit KOHTPOJIb ycIeBaeMOCTH 00ecTieYMBaeT OIICHUBAHHUE X0J1a OCBOCHUS
JTUCHUTUIAHBI, TIPOBOJUTCS B COOTBETCTBHH C COACPKAHUEM IHUCIMIUIMHBI 10 BUIAM
3aHATUN B OopMe OIpoca U TeCTUPOBAHUS.

[IpomexxyTodyHasi aTTecTands OOCCIeYMBAeT OIICHUBAHHE IMPOMEXKYTOUHBIX H
OKOHYATEJIbHBIX PE3YyJIbTATOB OOyUYEHHs I10 JHUCIMIUIMHE, MPOBOAUTCA B (Gopme
3a4eTa C OICHKOM.

6.1. IlpuMepHbIEe OLIEHOYHbIE MATEPUATIBI:
6.1.1. Texkymero KOHTpoOJIs

Tunossie BONpoOCHI AJIs Onpoca:

1. KakoBbl mpeAnochUIKM BO3HMKHOBeHMs Data Mining Kak OTIEIbHOTO
HaIpaBJICHUs B aHAJIM3€ TaHHBIX?

2. B d4em ocHOBHas 3a/1aua WHTEIUICKTYaIbHOTO aHAN3a TAHHBIX?

3. Kakue manHbIe MOXXHO aHAJIM3UPOBATH C WCIOJh30BaHWEM TexHUK Data
Mining?

4. B uewm cmbica ¢penoMena Big Data, u kakoBo ero BiusHue?



5. Hepapxuueckue anroputmbl. Hepapxuueckue o6passl. [lpencraBnenue
pe3yabTaTOB UEPAPXUIECKOTO aJIrOPUTMA.

6. CnoXHOCTH W MPOOJIEMBI, KOTOPhIE MOTYT BO3HUKHYTHh NMPU NPUMCHCHHUH
KJIACTEPHOI'O aHaJIU3a.

7. HoBble anropuTMBI U1 HEKOTOPBIC MOAU(PUKAIIMKA aITOPUTMOB KIACTEPHOTO
aHanM3a.

8. MeTtonbl Bu3yanm3anuu. XapakTepUCTUKA CPEJCTB BU3YATH3aAIlUU JaHHBIX.

9. Busyanmzainus WHCTPYMEHTOB METOJa aHaiW3a JaHHBIX. Bu3yamuzamms
MOJIEJIEH.

10. TlpencraBineHre JaHHBIX B OJHOM, JBYX H TpPEeX HM3MEPCHHSIX.
[IpencraBnenne JaHHBIX B 4 + H3MEPEHUSX.

11. TlpencraBneHue MPOCTPAHCTBEHHBIX  XapaKTCPUCTHK. OcHOBHBIC
TEHACHITMHU B 00JIaCTH BU3yaJIU3aIIHH.

12. AHanmu3 CTPYKTYpPUPOBAHHOW MH(POPMAIIMH, XpaHSIICHCS B 0a3aX JaHHBIX.

13. Knaccudukanus v KiacTepusanus TCKCTOBOW HHPOPMAIIHH.

14. lnpopmanimonnsii mouck B Tekcrax. [lomck mo cnoBapro. OO6GpaboTka
3anpoca. bynesa mozelns.

15. Moaynu TeKCTOBOTO aHAIM3A.

16. Knaccudukaius HHCTpYMEHTOB aHaM3a TaHHBIX.

17. TlporpamMHOe oOecriedyeHre aHaln3a JAaHHBIX JJI MTOMCKA aCCOLMAaTUBHBIX
IPaBUIL

18. TlpakTuueckoe mpruMeHEHNE UHTEIJIEKTYaIbHOTO aHAIN3a JaHHBIX.

19. ndopmanimonHoe XpaHwiHile (BUTPUHBI JaHHBIX, HHPOPMALMOHHOE
XpaHWJIHINE IBYXYPOBHEBOU U TPEXYPOBHEBOH aAPXUTEKTYPHI.

20. Monenun naHHBIX (peJsIMOHHAs, CeTeBasl, HUepapxuyeckass MOJEH
JAHHBIX).

21. Konneniusi MHOTOMEPHOTO MPEICTABICHUS JaHHBIX.

22. MeTtoabl U3BJIeUEHUS 3HAHUH M 00JIACTH UX MPUMEHEHHUS B YKOHOMUKE.

23. MeTtoabl reoMeTpUIECKUX ITPeoOpa3oBaHUH.

24. KonnenTyajabHOoe MOJACIUPOBaHNE HWHPOPMAIMOHHBIX MOTPEOHOCTEH B
TEXHOJIOTUN XPAHWIIUII] TaHHBIX.

25. O0630p apXUTEKTYpPbI CUCTEM TOJEPIKKHI MPUHATUS PEIICHUH.

26. IIpyHIUTIBI TTOCTPOSHUSI U WCIIOJIB30BAHUS CUCTEM HA OCHOBE TEXHOJIOTHH
OLAP.

27. MeToasl ananm3a u 00padoTKu AaHHBIX. KiactepHbin aHamms.

TunoBble 3agaHus 1JIs1 TECTHPOBAHUSL:

1. TIpuHATHIA CTIOCO0 MPEACTABICHHS TaHHBIX: IIOKA3aTeH JIOJDKHBI OBITh:
1) mo cTpokawm;

2) 1o sTuerKam;

3) 1o cros0mam;

4) 1o AMaroHaIH.

2. NaTepBasibHBIC JaHHBIC — 3TO:



1) naHHBIC C HHTEPBAJIOM;

2) KOJMYECTBO M3MEPEHHUH B KaXKJIOM HHTEPBAJIE;
3) naHHbIe 00 MHTEPBAJIAX;

4) KOTMYECTBO UHTEPBAJIOB B KAYKJIOM H3MEPEHHH.

3. IlpocTeuinme cTaTUCTUUECKUE XAPAKTEPUCTUKU — ITO:
1) cpennee;

2) C.K.0.;

3) MaTeMaTHYECKOE OKH/IaHUE;

4)nucnepcus.

4. CH@IIYIOH_II/IC HpOFpaMMBI ABJIIAKOTCA CHGL[I/IaJII/ISI/IpOBaHHBIMI/I
CTAaTUCTNUYCCKHNMMU IIaKCTAMMU.

1) EXCEL;

2) GRAPHER;

3) SPSS:

4) STATISTICA.

5. [IpoBepka cTaTUCTUYECKOW THUIMOTE3bl BKIIIOUAET B CEOsI:
1) parwKupoBaHuUE;

2) BBIYHCIICHUE SMITUPUICCKOTO 3HAUCHHUS;

3) npuHsTHE YPOBHS 3HAYUMOCTH;

4) BBIUNCIIEHUE KPUTHYECKOTO 3HAUEHUSI.

6. KnactepHsid aHaIM3 TIpeAHA3HAYCH JIJIA
1) rpynnmupoBKH 0OOBEKTOB;

2) rpynInypoOBKY MOKa3aTeleu,

3) paHKupOBaHUS OOBEKTOB,;

4) paHXupOBaHMS TTOKa3aTeNCH.

7.001mu KJ1acTepHOIo aHAJIN3a!

1) paccrosiHne MexXy rpyIIamu;

2) pacCTOsSIHUE MEXKAY MOKa3aTEISIMU;
3) paccTosiHHE MEXIy TellaMHu,

4) paccTosiHME MEXIY O0BEKTAMU,

8.KnmacrepHbii aHam3 peaan3oBaH B MIPOrpamMMax:
1) EXCEL;

2) SPSS;

3) AGRAPHER,;

4) STATISTICA.

9.CHmxeHrne pa3MEepPHOCTH 3TO:
1) yMeHBIIICHHE YHCIIa H3MEPEHUH;



2) yMEHbIIEHHE Yncia O0BEKTOB;
3) yMCHBIIICHHE YHCIIa TOKa3aTeNeH;
4) yMEHBIIICHUE YUCJIa 3HAKOB;

10.KOMMOHEHTHBIW aHAJIU3 PEAIM30BaH B MPOrpamMMax:
1) EXCEL;

2) SPSS;

3) AGRAPHER,;

4)STATISTICA.

11.MeTompl, OTHOCSIIUECS K CHUKCHUIO PAa3MEPHOCTH:
1) bakTopHBIN aHATH3;

3) perpeccus;

2) KOMIIOHCHTHBIN aHAJTH3;

4) KoppensIus.

12. KOMIIOHEHTHBIW aHAJIU3 TTO3BOJISICT:
1) coptupoBars;

2) rpynnupoBarh;

3) paH>XUpPOBAaTh;

4) ynopsi104MBaTh.

13.luxoToMHuYeCcKas IIKaja 3To:

1) cocrosmas u3 “na” u “Her”;

2) cocTodmias u3 “UCTUHA U JIOKD ;
M

3) cocTosiiias u3 IByX YHCEN;

4) cocTosimas u3 IByX PaHroB.

14 K HeuynCIIOBBIM IIKaJIaM OTHOCSTCS:
1) HoMUHaNbHAS;

2) UHTEPBAJIOB;

3) abcomtoTHas;

4) paHroBasi.

15.CymiecTByeT IKai JJisi OMUCAHUS JAHHBIX:
1) 4;
2) 6;
3) 5;
4) 7.

16.KommuecTBo HAOIIOICHUH - ITO:
1) pazmepHOCTB;

2) UpuHa;

3) 00BEM BBHIOOPKH;



4) MOBEpXHOCTh BHIOOPKH.

17. DnemeHTHI TAOJIULIBI CONPSKEHHOCTH HA3bIBAKOTCS:
1) KoopaAUHATHI;

3) ckopocTH;

2) NIMHBI;

4) 4acTOTHI.

18.MeTtopl aHanu3a TabIUIL] CONMPSKEHHOCTH:
1) Kpurepuu Pozenbayma;
2) XU-KBaJIparT;
3) Kpurepuu Konmoroposa-CMupHoBa;
4) xpurepun duriepa.

19.B xone aHanm3a TaOIUIBI COMPSIKEHHOCTH BBITIOTHSACTCS:
1) mpoBepka Ha COOTBETCTBHUE;
3) mpoBepKa Ha HENPOTUBOPEUNBOCTH;
2) npoBepKa Ha MOHOTOHHOCTb;
4) nmpoBepKa Ha 3HAYUMOCTb.

20.MakcuMaibHasi pa3MepHOCTh TaOJIUIIBI COMPSHKEHHOCTH MOYKET OBITh:
1) 3;

3) 5;

2) 10;

4) KaKast yroHo.

21. Bei6epute criocod 60prOBI ¢ mepeodydeHueM

1) yrpocTuTh MoEIb (HAIPUMEP, YMEHBIINUTE TIYOHHY PELIAIOIIero AepeBa)
2) YCIIOKHHUTD MOJIEIb (HAITPUMEP, YBEIHUUTh INTyOHUHY PEIIAOIIeTo epeBa)
3) CMEHHUTB SI3BIK MPOTPAMMHUPOBAHUS

4) cMEHUTHh MOJICITh KOMIIBIOTEPA

22. 3adyeM TIpW TIOCTPOCHUH U OOYYCHHH MOJIETH MAITUHHOTO OOYYEeHHS OT
aNITOpPUTMA CKPHIBAIOT YaCTh TAHHBIX?

1) Ha 3THX 00BEKTAX U3MEPSICTCS KAa4eCTBO

2) n3-3a SJKOHOMHUYECKOM BBITOJIbI

3) TI03BOJISICT YMEHBIIIUTH OTYCTHOCTD

23. C 9ero CTOWUT Ha4YaTh pEIICHUE 3a]]a4l MAIIMHHOTO 00yJYeHMS?

1) ¢ co3manust 0a30BOM MOZCIIH

2) ¢ IPUAYMBIBAHUS XOPOIIMX PU3HAKOB

3) ¢ co3maHust MOJIEIH, KOTOpasi UCIOJIb3yeT BCE CaMble COBPEMEHHbBIE
QJITOPUTMBI MAIIIMHHOTO O0YYCHHMSI



24. OmnpepneneHue paHra Ino)kapa Ha OCHOBE aHaju3a MEPBHYHBIX JIaHHBIX
SABJIACTCS 3a7a4YeH ...

1) perpeccun

2) KnaccuuKaIum

3) kIactepu3anuu

25. Kpocc-Banuaanus - 370 .

1) moaxom sl OLICHKH 0606ma}0men CIIOCOOHOCTH AJITOPUTMa MAIIMHHOTO
oOydeHHUs, MpPU KOTOPOM BCE H3BECTHBIC JAHHBIE JEISAT Ha HECKOJBKO 4YacTeu, a
IOTOM CKpBIBAIOT IO OYEpPEAM KaXAYI0 M3 JTUX YacTed, oOydas aJroputM Ha
OTKPBITBIX IAHHBIX U OLIEHUBAsl KAU€CTBO AJITOPUTMA HA CKPBITHIX IaHHBIX.

2) GyHKIMSI, U3MEPSIFOIAs KAYeCTBO MOJICIIA MAIIMHHOTO O0YYCHUSI.

3) orkpbiTas miatrgopMa IS TPOBEICHHS KOHKYPCOB MO MAIIMHHOMY
O0Oy4YEHHUIO U MPEANKTUBHON aHAIUTHKE.

4) (yHKIMS, H3MEPSIONIas OTPUIATEIBHBIN APPEKT OT pasindus MEXITy
(aKTUYECKUM U 33IaHHBIM KYPCOM.

26. Knactepuzanus - 3710 ...

1) 3amavya MalIMHHOTO OOY4YEHUS, B KOTOPOW METKH OOBEKTOB MPUHHUMAIOT
OTrpaHUYEHHOE YHCJIO 3HAYEHUM, HallpuMep, TOpO/1 IPOKUBAHUE, 110J1 KIIUEHTA.

2) 3ajaya MaIIMHHOTO OOYYeHUs, B KOTOPOHl METKH OOBEKTOB NPHHUMAIOT
1r000€ YUCICHHOE 3HaUeHHUe, HallpuMep, CTOMMOCTb KBapTUPbI, CyMMa KpeInTa.

3) 3a7aya MANIMHHOTO OOYYEHWUs, 3aKII0YAIOIIascs B OObEAMHEHHN TOX0KUX
O00BEKTOB B OAHOPOAHBIE TPYIIIIHL.

27. Cpenu HIDKE TIPUBEIEHHBIX HEYHUCIIOBBIC JaHHBIC CIICIYIOIIHE:
1) Gasutbr;

2) paHrH;

3) AMXOTOMHYECKUE;

4) peHTHHTH.

6.1.2. IIpome:KyTOUHOI aTTeCTALNH
IIpuMepHBbI IepeYeHb BONPOCOB, BBIHOCUMBbIX Ha 3a4eT ¢ OLEHKOM

1. Tloustue Oonpmme nanHbie. Pomb mudpoBoit mHpopmaruu B 21 Beke.
[Tpo6nemsbr aHanm3a 1 00pabOTKH OOIBIIOTO 00beMa TaHHBIX.

2. bazoBbie mpuHIHATIBI 00PaOOTKH OONBIINX TAHHBIX.

3. Omnpenenenne TupaxxupoBaHus 3HaHui. [Iporiecc mocTpoeHus MOACIH.

4. Bomnpock! ajist onpeaeneHus 0a30BOro ypoBHSL:

5. Texnomoruu o6padboTku Oonbmux gaHHbIX: NoSQL, MapReduce, Hadoop,
R.

6. Metoauka u3BnedeHus 3Hanuii Knowledge Discovery in Databases (KDD).
Ortanbl KDD.



/. Data Mining. [loctaHOBKa OCHOBHBIX 3a]1a4.

8. MammunHoe oOyuyeHue. busHec-pemieHus ¢ MOMOUIBIO anroputmoB Data
Mining.

9. Knaccudukamus [10O B obnactu Data Mining u KDD. Tunosass cxema
CHCTEeMBbI Ha 0a3e aHATUTUIECKON TTaT(HOPMEI.

10. ITonsiTue accomuaTUBHOrO TpaBWia U TpaH3zakuuu. OnpegeneHue
NOJJEPKKA W JOCTOoBepHOCTH. OrmpeneneHre 3HAYUMOCTH M TOJE3HOCTH
acCOIMATUBHBIX MTPABHII, IOKA3aTEeNIN UX XapaKTePU3YIOIIIHE.

11. ®opmanbHas MOCTAaHOBKA 3aa4d KiacTepusanuu. Llenu kinacrepusanum.

12. OcHoBHbIe maru aiaroputMa k-means. YciioBue oCTaHOBKU anroputma k-
means. [[penmyIiecTBa u HeIOCTATKH anropuT™Ma k-means.

13. Knacrepuzamnus ¢ moOMOIIbI0 caMmoopranu3yomieiics kaptel Koxonena

14. Dranbl npoBeneHust kinaccudukanuu. O030p METOAOB KilacCUPUKALMKM U
perpeccumu.

15. 3amaun TUHEMHON U TIOTUCTUYECKON PErpecCcum.

16. Ompenenenue nepea pemenuid. CTpykTypa jaepeBa penieHuil. Bruioop
aTpulyTta pa3OueHus B y3Je.

17. Anroputm ID3.

18. Anroputm C4.5.

19. O6yuenue ¢ yuutenem u ooydeHue 0e3 yuuTens.

20. Kimaccel  3aad  MamMHHOTO OOYYEHHS: perpeccus, Kiaccudukaims,
KJIACTEPHBIN aHAJIH3.

21. TloctaHOBKa 3a1a4u PETPECCUOHHOTO aHAIN3A.

22. [lapHas nmuHeWHAs perpeccus.

23. MHOXeCTBeHHAs JTUHEHHAs perpeccus.

24. TodeuHbI! ¥ HHTEPBAIBHBIN IIPOTHO3 10 MOJIECIU PETPECCHH.

25. [locTanoBKa 3aauu KjacCH(pUKAIIUU C 00yIECHUEM.

26. JIuneliHbIe aaTOPUTMBI KilacCU(PUKAITIH.

27. Jloructrueckasi perpeccus.

28. IloHsaTHe 0 IePEBHSIX PEIICHUIA.

29. MeTpuku KayecTBa KiacCUPUKAINH

30. IToctaHoBKa 337291 KJIACTEPHOTO aHAIN3A.

31. Meron K-cpenanx

6.2. lllkana oneHUBaAHUSA Pe3YJIbTATOB MPOMEKYTOUHOIH aTTeCTAIMU U
KPUTEPUH BbICTABJICHHUS OLCHOK

Cucrema OLICHNBAHMA BKIIIOYACT.

dopma [Toxazarenu
Kpurepuu BbicTaBieHHs OIIEHOK [IIxana oueHUBaHUSA
KOHTPOJISI OLICHUBAHMS
3a4eT C MPaBUJIBHOCTb U | IaH TPaBWJIbHBIM, IOJHBIA OTBET Ha OTJIMYHO

OLICHKOM MOJHOTA OTBETA | MOCTABJICHHBIN BOIIPOC, IIOKa3aHa
COBOKYIIHOCTbL OCO3HAHHBIX 3HaHUMN
110 JUCIUIIIINHEC, J0Ka3aTCJIbHO




PacCKpBITBI ~ OCHOBHBIE  TOJIOKEHUS
BOIIPOCOB; MOTYT OBITh JOIMYIICHBI

HCOOYCTHI, HCIIPABJICHHLIC
CaMOCTOSTCJIIbHO B IMTPOICCCC OTBLCTA.
JaH HpaBI/IJII)HI)If/'I, HCIOCTAaTO4YHO Xopomo

TIOJIHBIA OTBET HAa  IIOCTaBJICHHBIM
BOIIPOC, TIOKAa3aHO YMEHUE BBIJICINUTH
CYHIECTBEHHBIE W  HECYILIECTBEHHBIC
MIPU3HAKH, MIPUYMHHO-CJICICTBEHHBIE
CBSI3U;  MOTYT  OBITh  JIOTYIICHBI
HEI0YETHI, UCIPABICHHBIE C MOMOUIBIO

TIPETIoIaBaTETIsl.

JaH HEJO0CTaTOYHO TPABUJIBHBIA U | YIAOBJIETBOPHUTEIHHO
MTOJIHBIA OTBET; JIOTHKa 51

MOCJIEJOBATEILHOCTD HA3JI0KEHUS

UMCIOT HapyHICHHA, B OTBECTC
OTCYTCTBYIOT BEIBOBI.

OTBET MIpe/ICTaBIsIeT co00¥ | HEYAOBIETBOPUTEILHO
pa3po3HEHHbBIE 3HAHUS c
CYIIECTBEHHBIMH  OIMUOKAMH  TIO
BOIIPOCY; MPUCYTCTBYIOT
(bparMeHTapHOCTb, HEJIOTUYHOCTh

U3NIOKEHUSI,  JIOMOJIHUTEIbHBIE U
YTOYHSIIOIIME BOTPOCHI HE MPUBOJAT K
KOPPEKIIMU OTBETa Ha BOMPOC.

7. PecypcHoe o0ecnieyeHue QU CHUNINHBI
7.1. JluueH3HOHHOe W CBOOOJHO pAacNpoOCTpaHsieMOe MPOrPaMMHOe
o0ecreyeHHe OTE4eCTBEHHOI O MPOU3BOAUTES

[lepedyeHb TUIEH3MOHHOTO M CBOOOJHO PACIPOCTPAHSEMOTO MPOTPAMMHOTO
oOecrieueHus:

- Craructuueckast jgmanoroas cucrema STADIA  [IIO-6FF-561] -
Cratuctuueckas auanoroBas cuctema [JlunensnonHoe. Homep B EnnHom peectpe
POCCHICKUX MPOTpamMM IS SJEKTPOHHBIX BBHIYMCIUTEIHHBIX MAIIMH U 0a3 TaHHBIX -
9064]

- SMath Studio [TTO-A68-516] - TIporpammHOe oOecTieueHUE I BBIYUCICHUS
MaTeMaTUYeCKUX BBIPAKECHW W TocTpoeHus rpadukoB ¢yHkiuid [CBoOOAHO
pacnpoctpansiemoe. Homep B EnnHOM peectpe pOCCHUHCKMX NPOTpaMM  JUIA
9JICKTPOHHBIX BBIYUCIIUTEIHPHBIX MAIIMH 1 0a3 JaHHBIX - 12849]

- MoiiO¢duc Obpazosanue [[10-41B-124] - TlonHBIH KOMIUICKT PEIaKTOPOB
TEKCTOBBIX JTOKYMEHTOB M JJICKTPOHHBIX TaOJHI], a TaKKe WHCTPYMEHTapWUid s
paboThl ¢ rpadudeckumu npeseHTanusMu [CBoOoaHO pacmpocTpansemoe. Homep B
EnuHOM peecTpe poCCHUCKHUX TTPOTPaMM IS SJICKTPOHHBIX BEIYHCIUTETHHBIX MAITHH
1 0a3 gaHHBIX - 4557]



- Astra Linux Common Edition penu3 Open [[10-25B-603] - OneparrionHas
cuctema obrrero HazHauenus "Astra Linux Common Edition" [Kommepueckas (Full
Package Product). Homep B EmuHOM peectpe pOCCHICKHX Mporpamm Juis
AJICKTPOHHBIX BBIYUCIIUTEIBHBIX MAIIMH U 0a3 JaHHBIX - 4433]

7.2. IIpodeccuonabHbIC 0a3bl JAHHBIX M HH(POPMALMOHHBIE CIIPABOYHbBIE
CHCTEMbI

1. ®enepanbhbiii mopran «Poccuiickoe oOpasoBanue» http://www.edu.ru
(cBOOOIHBIN JOCTYII).

2. Wudopmarpionnast cucrema «EQMHOE OKHO JIOCTyna K 0Opa30BaTeIbHBIM
pecypcam» [DrekTpoHHbIld pecypc]. — Pexxum noctyma: http://window.edu.ru/, moctym
TOJIBKO TIOCJIC CAMOCTOSITEIILHOM PErUCTPaLIHK.

3. Hayunas snekrponnas 6ubnuoreka «eLIBRARY.RU» [DnekTponHbIi pecypc].
— Pexxum poctyma: https://www.elibrary.ru/, ocTym TOJNBKO MOCIE€ CaMOCTOSTEIBHON
PETHCTPALIUH.

4. DNeKTpOoHHAS oubnmoTeka YHUBEPCHUTETA http://elib.igps.ru
(aBTOpU30BaHHBIH 1OCTYTI).

3. DNeKTPOHHO-OMOIMOTEeUHAs cucrema  «9bC IPR  BOOKS»
http://www.iprbookshop.ru (aBTOpu30BaHHBIM TOCTYII).

7.3. Jluteparypa

OcHoBHas JuTeparTypa:
1. Amnep, lO. II. Craructuueckoe YympaBieHue mnpoueccamu. «bomibme

naHHeie» : ydebHoe mocobme / FO. Il. Ammep, E. A. Uepneix. — Mocksa :
Mzparensckuii Jlom MUCuC, 2016. — 52 ¢. — ISBN 978-5-87623-969-3. — TekcrT :
ANEKTPOHHBIN // DnekTpoHHOo-0ubmoTeunas cuctema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/64199.html

2. Boponos, B. 1. Data Mining - TexHomoruu o6pabOTKH OONBIINX JAHHBIX :
yaebHoe mocobue / B. W. Boponos, JI. . BoponoBa, B. A. YcaueB. — Mockga :
MOCKOBCKHII TEXHUYECKUN YHUBEPCUTET CBA3U W uHPopmatuku, 2018. — 47 c. —

ISBN 2227-8397. — TekcT : 3IEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAsT cHCTEMa
IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/81324.html

JlonoJIHUTEIbHAS JJUTEpaTypa:

1. XKeneznoB, M. M. MeToasl u TeXHOJIOTHH OOPAaOOTKM OONBITUX JAHHBIX :
yaeOHo-MeToauueckoe mocoone / M. M. KenesnoB. — Mocksa : MUCU-MI'CY,
OBbC ACB, 2020. — 46 ¢. — ISBN 978-5-7264-2193-3. — TekcT : 31eKTpOHHBIH //
OnekTpoHHO-OMONMMoTeynas cucrema IPR BOOKS : [caiit] — URL:
https://www.iprbookshop.ru/101802.html

2. BoponoBa, JI. WM. Machine Learning: perpecCHOHHbIE METObI
MHTEJUIEKTYyallbHOTO aHaldu3a JaHHbIX : yuyeOHoe nocooue / JI. . Boponosa, B. N.


http://www.edu.ru/
http://window.edu.ru/
https://www.elibrary.ru/
http://elib.igps.ru/
http://www.iprbookshop.ru/
https://www.iprbookshop.ru/64199.html
https://www.iprbookshop.ru/81324.html
https://www.iprbookshop.ru/101802.html

BopoHoB. — MockBa : MOCKOBCKUH TEXHUYECKUH YHUBEPCUTET CBSI3U U
unpopmatuku, 2018. — 82 ¢. — ISBN 2227-8397. — Tekct : 3neKTpoHHBIN //
OnekTpoHHO-OnbOMuoTeynas cuctema [PR BOOKS : [caiit] — URL:
https://www.iprbookshop.ru/81325.html

7.4 MaTtepuajibHO-TeXHH4YECKOe o0ecrneyeHue TUCUUILTUHBI

Jlist mpoBeieHns U 00ecrieYeH sl 3aHATHI UCTIOJIb3YIOTCS TOMEILIEHUSI, KOTOPhIE
MPEACTaBIAIOT CO00 yueOHbIE ayaUTOPUHU ISl NPOBEACHUS YYEOHBIX 3aHATHM,
NpEelyCMOTPEHHBIX TMporpaMMoil OakanaBpuara, OCHAILEHHblE O0OpPYJOBaHUEM U
TEXHUYECKUMH CpPEJICTBAaMU OOYy4YeHHs: aBTOMATHU3MPOBAHHOE paboyee MECTO
penojaBaTensi, MapKepHas JOCKa, MYJbTUMEIUNHBIA MPOEKTOP, JOKyMEHT-KaMepa,
N0CaI0YHbIE MeCTa 00YyYarOIIUXCS.

[lomemenuss [y CaMOCTOSITEIbHOM — pabOThl  OOy4aromIMXCsS — OCHAIICHbI
KOMIIBIOTEPHOW TEXHUKOW C BO3MOXHOCTBIO MOAKIIOUEHUs K cetu «MHTepHeT» U
o0ecrieyeHreM JOCTyna K 3JIEKTPOHHOM HWH(POPMAIIMOHHO-00pa30BaTeIbHON Cpeie
YHHUBEPCHUTETA.

ABTOPBI: KaH/l. TEXH. HayK, JOLEeHT MatBeeB A.B., KaH]l. TeXH. HAYyK MakcUMOB
A.B.


https://www.iprbookshop.ru/81325.html
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