[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bﬂa,ElEﬂbLLe

MOo: T A
OVID: Topbyros Arei gy Hff ¢paiibiioe rocynapersennoe GlokeTHOE 06pasoBaTebHOE
JLO/MKHOCTb: 3aMeCTUTENb biIKa w—mag; LREY ARG paboTe
[Jlata nognucanus: 24.09.2024 14:30:28 ‘IpemlleHPle BBICHIECTO 06p33OBaHI/IH
YHUKanbHbI MPOrpaMMHbIA KIKOY: «CaHkT- HeTepﬁyp CKHI YHHBEPCUTET

286e49ee1471d400c f45539d51ed7bbf0e9cc7
T apHoii ciyx061 MUC Poccum»

PABOYASA ITPOI'PAMMA JUCIIAIIJINHBI
OCHOBbI AHAJIM3A BOJIBIIINX TAHHBIX
BbakanaBpuaTt no HanpaBJIeHUIO OATOTOBKH
27.03.03 CucreMHbIi aHAJIM3 U yIIPABJICHHE

HANpaBJeHHOCTH (Mpodguiab) «CHUCTEeMHBIN aHAJIHU3 M YIIPABJICHHUE B
OPraHU3AUMOHHO-TEXHUYECKUX CHCTEMAaX»

Cankr-IlerepOypr



1. leau u 3aga494 AUCHUIIIHHBI

Iesn ocBOEHUA TUCHUTIIUHBI:

— ¢dopMHUPOBaHHE Yy OOYYAIOIIUXCS HEOOXOJUMOM TEOPETHUECKON 0a3bl U
MPAKTUYECKUX HABBIKOB, KOTOPBIC ITO3BOJISAT BCECTOPOHHE M CHUCTEMHO ITOHUMATh
npoOsieMbl 00pabOTKH U aHAM3a UH(OPMAITUH;

— (¢GopMHpPOBaHKE HABHIKOB pa3paOOTKW W aHajdu3a KOHIIENTYaJdbHBIX U
TEOPETUICCKUX MOJIETCH TpH PEIICHUH HayYHBIX W TPHUKIAIHBIX 33/1a4d B 00JacTH
MH(POPMAIIMOHHBIX TEXHOJOTHM.

HepequL KOMHeTeHHHﬁ, (bopanyeMblx B IIpOoHECCC MBYUYCHUA TUCHUIIIMHBI

Komnerenunu Coaep:xanue

MK-2 CIIOCOOHOCTb ~ 3KCIUTyaTUPOBAaTh CUCTEMbl  YNPABICHUS, IPUMEHSTh
COBPEMEHHBIE MHCTPYMEHTAJIbHBIE cpencraa U TEXHOJIOTUH
IPOrpaMMHUpPOBAHUS HA  OCHOBE INPOQECCHOHATIbHOM  IOATOTOBKH,
obecrieunBaroIIne perieHre 3a1a4 CUCTEMHOr0 aHAJIM3a U yIIPaBJICHUs

IK-3 rOTOB  CHeJIaTb  IPOTHO3  PAa3sBUTHA  KPU3MCHOM  CUTyallHH U
IIPOrHO3UPOBAHUE BO3MOXKHBIX IOCIECICTBUNA BO3JIEHCTBUS IOpaKaroIUX
¢akropoB ucrouHukoB YC Ha HaceneHue U TEPPUTOPUIO

3agaun JMCUMILIMHDBI:
— chopmupoBaTh MEIOCTHOE TMPEACTABICHHE O COBPEMEHHBIX IpOoOIeMax
aHajn3a U 00padOTKH OOJIBITUX TAHHBIX;
— BJQJAECTh HaBBIKAMHU Pa3pabOTKM MW aHajduW3a KOHIENTYaJbHBIX |
TEOPETUIECKUX MOJICTICH MPUKIIATHBIX 3a/1a4 aHaIn3a OOIbIINX JaHHBIX;
— yMeTh OIICHUBATh BpeMsS M HEOOXOAWMBIC aIlllapaTHbBIC PECYpChl IS
pEIICHUS 32129 aHAIHM3a U 00pabOTKH JTaHHBIX.

2. IlepeveHb IVIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUsI MO JUCHUILIUHE,
COOTHECEHHBIX C IVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHHS 00pa30BaTe/I1bLHON
MPOrpamMMbl

[Tnanupyemble pe3ynbTaThl 00y4eHUs IO

Nuaukatopbl JOCTUKEHNSI KOMIIETEHIIUN
JUCLUIIINHE

Tun 3agaun npogecCHOHAIBHON AeATEJIbHOCTH: IKCILIYATAIMOHHO-TEXHOJIOTHYECKASA

3HaeT COBPEMEHHbBIE CHCTEMHO-aHAIUTHYECKUE
KOMILJICKCBI, MPOTPaMMHOE O00ECIeYeHUe ISl
paboTtsl ¢ uapopmanmeit 11K-2.1

3Haer

ITakeTn1 IIPUKIaIHBIX nporpaMmm JAJIA
00paboTKH, aHAIK3a MOTy4yaeMoi HHPOpMaLUU
IK-2.1

Bnaneer
HaBbikamu cOopa, o0000meHHs W aHanIM3a
OONTBIIINX JTAHHBIX, peann3yeMbIx

nporpaMMHbIMH npoykramu I1K-2.1.

HaBbIkOM NIPOrHO3MPOBAHUS CUTyallUM H
IIPEIOCTABIICHUSI PEKOMEHJIALUN 110 BEICHUIO
JESITENbHOCTH B 00JAaCTH NPEAYyNpPEKICHUS U

3Haer

Metoans!
MPEOCTABIICHUS

NPOTHO3UPOBAHUS U
pEKOMEH AN

MMOPsSA0K
10




mukBuaanuu YC MpUpOHOTrO M TEXHOT'€HHOT'O
xapakrtepa [1K-3.2

B03MOXXHBIM UC MPHUPOAHOTO M TEXHOTEHHOTO
xapakTtepa [1K-3.1

Bnaneer

Haprwikamu paboThI c MpOrpaMMHBIM
oOecricueHrueM,  TO3BOJISIOIIUM  TIPOBOJIUTH
MPOTHO3UPOBAHUE qcC MPUPOTHOTO H
TEXHOT€HHOI'0 XapakTepa ¢ BO3MOKHOCTBIO
MPEIOCTaBICHUS pEKOMEH A o
IaJIbHEHUIITIM IECUCTBUAM B YCIOBUAX

cKiaabIBaromeiicss oocranosku [1K-3.2

3. MecTo AUCHMILTUHBI B CTPYKTYpPe OCHOBHOI npodeccHOHATbHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl

I[I/ICIII/IHJII/IHa OTHOCHUTCA K

YacTH,

dbopMupyeMoll  ydacTHUKaMU

00pa30BaTENIbHBIX OTHOIIEHUH OCHOBHOM MpO(ecCHOHATbHOW 00pa30BaTEIbHOM
nmporpaMMbl OakajiaBpyara 1o HarpaiieHHto moarotoBku 27.03.03 CucrtemHbIN
aHAM3 W yIOpaBlieHWE, HaIpaBlIeHHOCTh (mpodwib) CHUCTEMHBIA aHATIW3 W
YIIPABJICHUE B OPraHU3ALMOHHO-TEXHUYECKUX CUCTEMAX.

4. CTpyKTYypa M colepkaHie JTUCHHILITMHBI

OO6mrast TpyI0eMKOCTh TUCIUIUIMHBI COCTaBIIsAeT 3 3aueTHbIe equuuibl, 108 gacos.

4.1 PacnipeneJieHue TPY10eMKOCTH y4eOHOI TUCUMILVIMHBI 110 BUAaM pador,
ceMecTpam u popmam o0ydeHust

JJIS O4HOI (popMBbI 00yUeHUsI

TpyroeMKOCTh
B OHoOIi pabd
uj yaeOHOH paboThI se. aac. CCI\;CCTp

OO0mmas TpyJ10eMKOCTh JUCITUTUIMHBI 10 Y9eOHOMY IJIaHy 3 108 108
KonTakTHas paboTa, B TOM YuCIIe: 54 54
AyIuTOpHBIE 3aHATHSA 54 54
Jlexuun (JI) 24 24
[Mpaktuueckue 3austus ([13) 30 30
CamocronTeanHnasi padora (CPC) 54 o4
3ader ¢ oneHKOH + +




4.2 TemaTu4eckuii IJIaH, CTPYKTYPHPOBAHHBII M0 TeMaM (pa3jesiaMm) ¢
YKa3aHHeM OTBeJIeHHOI0 HA HUX KOJIMYeCTBA aKaJeMHYeCKHX YacOB U BU/10B
y4eOHbIX 3aHATHH

KonnuyecTBO 4acoB no
BH1aM 3aHATHIL, B TOM =
yHcie NpaKTHYecKas g
& 2| 3
No S MOAr0OTOBKA 215 &
ILIIL HanmenoBanmue g @ g = 5
= =)
pa3aejioB U TeEM E - 5 - = E 1
3 = SE | 2/8°
=2 g = =
) = = <
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=9
=
Tema 1. BBeneHue B ananu3 JaHHBIX U MaIlTHHHOE
1 A A 34 8 8 18
o0yJeHne
2 |Tewma 2. Teopusi O0mbIINX JAHHBIX 30 6 6/6** 18
3 | Tema 3. TexHonoruu aHaan3a OOJIBIINUX JaHHBIX 44 10 16 18
3aueT ¢ olleHKOH + +
Htoro 108 24 30/6** 54

* npakmuyeckas no020MO6KA NpuU peanuzauuu OUCUUNIUH OP2AHUZYEmCA nymem
NPOGEeOCHUA  NPAKMUYECKUX U  CeMUHAPCKUX  3aHAMUL,  1AOOPAMoOpPHLIX  padom,
npedycmampuearuux yuacmue o0yuarujuxca é blNOJIHEHUU OMOeNbHbIX IIEMEHm 08 padom,
CEA3AHHBIX ¢ OyOyueli npogheccuonanbHOIl 0essmenbHOCH bIO

** 20e 2 yaca — npakmuueckas no02omoeKa

4.3. CoaeprxaHue JUCUUILIUH JJIs1 00y4alOUIUXCH

Tema 1. BBeneHune B aHAIM3 JaHHBIX M MAIIMHHOE 00y4YeHHUE

Jlekuuu. Jlanusie. Ilogxonpl u omnpeneneHusi. KU3HEHHBIM LMK JAaHHBIX.
Mertanannsie. 3agaun MamuHHOTO 00yueHus. OOydeHue ¢ yaurenem u oOydeHue 6e3
yuntend. Kiaccel 3agau MammHHOro oOydeHus. CTaTUCTHYECKHUE TMaKeThl s
aHajn3a JaHHBIX.

IIpakTuyeckue 3aHsaTus. PemieHne THUNOBBIX 331ad  CTATUCTUYECKOM
00paboTKu naHHBIX. [IpuMeHeHue Mojenel MallMHHOrO OOy4eHHUsS HJisi pelieHUs
3amad perpeccuu. [IlpuMeHeHrne Mojeneld MallTuHHOTO OOYYCHUS JIJIS PEIICHUS 3a1a9
Kiaccudukaruu. Pemenue 3a1ay Ki1acTepHOro aHam3a.

CamocrositeibHast padora. Co3ganue maHHbIX. OOCITy)XKMBaHHE JaHHBIX.
Cunte3 nansHbiXx. Hcnonb3oBaHue JaHHbIX. [lyOnukamust gaHHbIX. (OCHOBHBIC
MOHATHUS TEOPHUH MAIIMHHOTO OOydYeHHs, NPOOJEMBbI, pelIaeMbie MeTOoJAaMu
MAaIIMHHOTO  OOyYeHHs, MOJIeTM MAIIMHHOrO OO0ydeHus (TreoMeTpUYECcKHUeE,
BEPOSITHOCTHBIC, JIOTUUECKHE), Tpu3Haku. IlocraHoBka 3amady OOydYeHHS IO
npeneaeHTaM. OOBEKThl W MpU3HAKU. TNl MIKald: OWHApPHBIE, HOMHUHAJbHBIE,
MOPSIIKOBBIE, KoMuecTBeHHbIE. KoHIlenTyaapHoe 00ydeHne: MPOCTPAHCTBO THUIIOTES,
MOMCK B IIPOCTPAHCTBE TMIIOTE3, 00y4aeMOCTh, OIIEHKA KaueCTBa PEILICHUS 3a/1auu.

Pexomenayemas aureparypa:



ocHoBHas [1];
JIOTIOJIHUTENbHAs [2].

Tema 2. Teopusi 00JbIINX JAHHBIX

Jlekuuu. bonbmme manaple. CUCTEMBbl yOpaBiieHUs OOJBIIUMU JAHHBIMHU.
ApxutekTypa cucteMbl 00padOoTKH O0NbIINX AaHHBIX. [I[puHATHE pelieHnii Ha OCHOBE
OOJIBININX JTAaHHBIX

IlpakTHyeckasi MOATOTOBKA. ABTOMAaTH3alUsl  MPOIECCOB  MOATOTOBKH
OOJNBIINX JAHHBIX K aHATU3y. Busyanuzamus O0JbIINX JaHHBIX.

CamocrosiTeibHasi  padora.  PacnpeneneHHble  (GauiiOBbIE  CUCTEMBI.
Pacnipenenennbie ¢gpenmMBopku. Cuctembl pa3BepTbiBaHHs. HHTerpanus TaHHBIX.
bazel nanubix NoSQL u HoBble SQL 0a3bl nanubix. [Ipuem manabix. COOp aHHBIX.
Ananu3 na"HbixX. [IpencraBnenue pe3ynbTaTos.

PexoMennyemas qureparypa:

ocHoBHas [1];

JnonogHuTenbHast [1].

Tema 3. TexHosoruu anajau3a 00JbIIAX JAHHBIX

Jlekuuu. IlapamtenpHbie anrOpUTMBI JUIsI padOTHI C JaHHBIMHU. [IporpammHbIe
wiatGopmMbl U cUCTeMbl JUis OonbIIUX JAaHHBIX. OOopymoBaHue st 00pabOTKU
OOJBIIMX JAHHBIX. S3BIKM TPOrpaMMHUPOBAHUS ISl CTATUCTUYECKON 00pabOTKU
JAHHBIX U Pa0OTHI C TPadUKOM.

IMpakTnyeckne 3anaTus. bazoBbie QyHKIIMU U KOMaHHI si3bika R. YrpaBnenue
JTaHHBIMHU B cpene nporpammupoBanust R. CBogHas cTtaTUCTHYECKas WHPOpPMAIU O
KOJIMYECTBEHHBIX MIEPEMEHHBIX Ha s3bIKe R.

CamocrositenbHas padora. Oneparopsl Map u Reduce. JIamOna-apxutekrypa.
Cucrembl ynpaBlieHHsS TOTOKaMH AaHHBIX. CHUCTEMBbI XpaHCHHS OOJIBIINX JTaHHBIX.
OOpaboTka JaHHBIX B pEAIbHOM BpEeMEHH. AHAIUTUYECKUE IUIATPOPMBI.
O6opynoBanue i1 00pabOTKH OOJBIINUX JAHHBIX.

Pexomenayemasi iureparypa:

OCHOBHas [2];

JloTnoJHuTeIbHas [1].

5. MeTroanueckue peKoOMeHAalUM 10 OPTraHU3AUMU U3YyYeHUs TUCHUTITHHbI

[Ipu peamuzanuu TporpaMMbl TUCHUTIIMHBI «OCHOBBI aHaimW3a OOJBITHX
JTAHHBIX» UCTIOIB3YIOTCS UCTIONB3YIOTCS JIEKIIMOHHBIE U MPAKTHYECKUE 3aHATHS.

OO0UMH ENISIMU 3aHSATUN SIBIISIIOTCSL:

— 00oO0menue, cuctemMaTu3alus, yriyOJeHue, 3aKperieHne TeOPeTHUYECKUX
3HAHHWH MO0 KOHKPETHBIM T€MaM JTUCITUTIINHBL;

— (opMmupoBaHHEe YMCHH TPHUMEHSATH IOJyYCHHBIC 3HAHUS Ha TIPAKTHKE,
pea3anys ¢IMHCTBA HHTEIUICKTYaIbHOW M MPAKTHYECKON NeATETHbHOCTH;



— BBIpa0OTKa TpU PEUICHUH TOCTABICHHBIX 3a4ad MpOPecCHOHATBHO
3HAYMMBIX Ka4eCTB: CaMOCTOSTEIbHOCTH, OTBETCTBEHHOCTH, TOYHOCTH, TBOPYECKOM
WHUIUATHBBIL

LessAMu JIEKIIUU SABIISIOTCA:

— CHCTEMaTU3MpPOBAaHHBIE OCHOBBl HAYYHBIX 3HAaHUM MO JIHUCLUIUIMHE,
pPacKpbIBaTh COCTOSIHUE W MEPCIEKTUBBI PAa3BUTHS COOTBETCTBYIOLIEH 00JIACTH HAYKH
U TEXHUKH;

— KOHIIGHTPUpPOBaTh BHHMMAaHHME OOy4aroUIMXCs Ha HauboJiee CIOXKHBIX U
Y3JIOBBIX BOMPOCAX;

— CTUMYJMpOBAaTb HX AaKTUBHYIO IIO3HABATENbHYIO JCSATEIBHOCTh U
CIOCOOCTBOBATH (DOPMUPOBAHUIO TBOPUECKOTO MBIIILIICHHUS.

B xoxe mnpakTuueckoro 3aHsATHs oOecneuuBaeTcs MpPOLECC AKTUBHOIO
B3aMMOJICUCTBUS OOYYAIOIIMXCS C MpPEeroaBaTeieM; TpUuoOpeTaloTCsl MPaKTHUYECKHE
HaBBIKU U yMeHUs. Llenn npakTuueckoro 3aHsTHs: BBIpaOOTKA IPAKTUYECKUX YMEHUM
U T[pUOOpeTeHHe  HAaBBIKOB, 3aKpEIUICHHE MPOWAEHHOrO0  MaTrepuaia o
COOTBETCTBYIOILIEH TEME TUCIUIUINHBI.

CamocrositenpHass paboTa oOydaroluxcs HallpaBlieHa Ha YIIyOJeHHe U
3aKpeIUICHUE 3HAHUMU, TOJIyYEHHBIX Ha JIEKIUSAX M JAPYIMX 3aHATUAX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEJIbHOTO AKTUBHOTO NPHOOPETEHUS HOBBIX, JOMOJHHUTEIbHBIX
3HAHMM, IOATOTOBKY K IPEACTOSIIIUM 3aHATUSAM.

6. Ol_[eHO‘-IHI)Ie MaTepHaJibl 10 JTUCIHUIITTHHE

Texymmuii KOHTPOJIb yCIIeBaeMOCTH 00eCTICUMBaeT OIICHHBAHUE XO0/1a OCBOCHUS
JUACIUIUIAHBI, TPOBOJUTCS B COOTBETCTBUU C COAECPKAHUEM IUCIUILIMHBI 10 BUIAM
3aHATUH B pOpME OIIpOca M TECTUPOBAHUS.

[IpomexxyTouHast arrectarusi o0€CIeUrBAET OLICHUBAHUE MPOMEKYTOYHBIX U
OKOHYATEIbHBIX PE3YJbTATOB OOYYCHHS IO IUCHUIUIMHE, MTPOBOIUTCA B (opme
3a4yeTa ¢ OL[CHKOM.

6.1. IlpumepHbIe OlIeHOYHBbIE MATEPUAJIBI:
6.1.1. Texymero KOHTpOJIst

Tunossie Bonpocsl AJ1s onpoca:

1. KakoBbl mpeanochbUIKM BO3HUKHOBeHHUs1 Data Mining Kak OTJIEIBHOTO
HaIIPaBJICHUS B AHAJIN3€E JAHHBIX?

2. B yewm ocHOBHas 3a/1a4a HHTEJUICKTYaJIbHOTO aHAIN3a TAHHBIX ?

3. Kakue naHHBIE MOXHO aHAJIM3MPOBATH C HCIOJB30BaHMEM TeXHUK Data
Mining?

4. B uewm cmbicn ¢penomena Big Data, u kakoBo ero Biusinue?

5. MHUepapxuueckue anroputmbl. Hepapxuueckue o0pasbl. [IpencraBnenue
pE3yabTATOB HEPAPXUUECKOTO AITOPUTMA.

6. Cl0oXHOCTH U MPOOJEMbl, KOTOPbIE MOT'YT BO3HMKHYTh MPU MPUMEHEHHUH
KJIACTEPHOI'O aHAJIN3a.



7. HoBble anropuTMbl U HEKOTOPbIE MOAU(PUKALINN AITOPUTMOB KJIACTEPHOTO
aHanm3a.

8. Metoap! Bu3yanu3anuu. XapakTepucTUKa CPEeICTB BU3YaTN3aI[iH TaHHBIX.

9. Busyanuzanus HMHCTPYMEHTOB METOAA aHaIM3a JaHHBbIX. Busyanuzanus
MOJIENIEH.

10. IlpencraBinenue JAaHHBIX B OAHOM, [JIBYX M TpeX HU3MEPEHMUSIX.
[IpencraBnenue qaHHBIX B 4 + U3MEpPEHUSIX.

11. IlpencraBnenue IPOCTPAHCTBEHHBIX  XapaKTEPHUCTUK. OcHOBHbIE
TEHJICHIINHU B 00JIaCTU BU3YyaJIU3aIlHH.

12. Ananu3 cTpyKTypupOBaHHOU WH(MOpMAIINH, XpaHSIIEHCs B 0a3ax JaHHBIX.

13. Knaccudukaius u kiactepusaius TeKCTOBOM HH(HOPMALIUH.

14. UadopmanmonHbid TIoMCcK B Tekcrax. Ilowck mo crmoBapro. OO6paboTka
3anpoca. bynesa Mozerns.

15. Monynu TeKCTOBOro aHaJIn3a.

16. Knaccudukaiys HHCTPYMEHTOB aHaJIM3a TaHHBIX.

17. IlporpaMmMHOe obecriedeHre aHanu3a JaHHBIX TSI MOMCKA aCCOLMAaTUBHBIX
IPaBUIL

18. IlpakTuueckoe MpUMEHEHNE UHTEIUIEKTYaIbHOTO aHAIN3a JaHHBIX.

19. UudopManiioHHoe XpaHWIUIE (BUTPUHBI JIaHHBIX, HHGOPMAITMOHHOE
XpaHWIUIIE TBYXYPOBHEBOW U TPEXYPOBHEBOU apXUTEKTYPHI.

20. Mogenu naHHBIX (peNsIMOHHAs, CETEeBas, HepapxXudeckas MOJEeNU
JAHHBIX).

21. KoHenuusi MHOrOMEPHOT'O MPEeACTABICHUS TaHHBIX.

22. MeTtozpl U3BIeUCHUs 3HAHUH U 00J1aCTH WX IPUMEHEHHSI B 9KOHOMHUKE.

23. MeTronbl TeOMETPHUIECKUX MPeoOpa3oOBaHUN.

24. KoHIlenTyaabHOE MOJENMPOBaHNE HMH(POPMAIMOHHBIX MOTPEOHOCTEH B
TEXHOJIOTUU XPAHWIUII JAHHBIX.

25. O030p apXUTEKTYPbl CUCTEM MOJAJEPIKKU PUHATHUS PEILICHUH,

26. [IpuHIUIIBI TIOCTPOCHHUS U UCIIOJB30BaHUSI CUCTEM HAa OCHOBE TEXHOJIOTHUU
OLAP.

27. Metoapl aHanmm3a U 00paboTkH naHHbIX. KimacTepHbIn aHAU3.

TunoBble 3a7aHus 111 TeCTHPOBAHMS

1. ITpuHATBIH CIIOCOO MPEICTaBICHUS JaHHBIX: ITOKA3aTeIN JODKHBI OBITh:
1) mo crpokawm;

2) 10 sTuYerkam;

3) mo croadiam;

4) 1o auaroHaH.

2. nTepBasibHBIC JaHHBIE — ATO:

1) MaHHBIC C HHTEPBAJIOM;

2) KOJMYECTBO U3MEPECHUH B KaKJIOM HHTEpBAJIC,
3) naHHbIe 00 MHTEpBAJIAX;

4) KONMNYECTBO MHTEPBAIOB B KAXKIOM U3MEPEHHH.



3. [Ipocreninue cTaTUCTHYECKHE XapaKTEPUCTUKH — ITO:
1) cpennee;

2) C.K.0.;

3) MaTeMaTU4ecKoe OXKHIAHHE;

4)nucnepcusi.

4. Cnenyroniye mporpaMmMsbl SIBJISIFOTCS CTICIIUATU3UPOBAHHBIMU
CTaTUCTUYECKUMHU NTaKETaMMU:

1) EXCEL;

2) GRAPHER;

3) SPSS;

4) STATISTICA.

5. [IpoBepka cTaTUCTUYECKOU TUIIOTE3bI BKIIOYAET B CEOSI:
1) panxupoBaHHKE;

2) BBIYUCIICHHE YMITUPUICCKOTO 3HAYCHYS,

3) npuHATHE YPOBHS 3HAYHMMOCTH;

4) BBIYMCIIEHHE KPUTHYECKOTO 3HAUCHHUS.

6. Knacrepubid ananmm3 npeaHa3HayueH IS .
1) rpynnupoBKy OOBHEKTOB,;

2) rpynIMpoBKY MTOKA3aTeNEH,

3) pamXupoBaHUsI OOBEKTOB,

4) paHXUPOBaHUS MOKA3aTENEH.

7.0nuuu KJIacTepHOro aHaIM3a:

1) paccrosiHue MexXy rpyrnnamu;

2) pacCTOSIHHE MEXK]Ty ITOKa3aTeIISIMH;
3) paccTosiHrE MEX/Ty TeJIaMHu;

4) paccTosiHHE MEXTy OObEKTaMH,

8.KnacrepHbid aHanmu3 peajin30BaH B MpOrpaMmax:
1) EXCEL;

2) SPSS;

3) AGRAPHER;

4) STATISTICA.

9.CHukeHune pa3MepHOCTH ITO:

1) ymMeHbLIEHUE YKCIIa U3BMEPEHUH,
2) yMeHBIIIEHUE YHClia 00BEKTOB;

3) yMeHbIIIEHUE YUCIIA TIOKA3aTENCH;
4) yMEHbBIIIEHUE YNCIIa 3HAKOB;

10.KoMIIOHEHTHBIN aHAJIN3 PEATM30BaH B MPOTrpaMMax:

1) EXCEL;



2) SPSS;
3) AGRAPHER;
4)STATISTICA.

11 .MeTto/bl, OTHOCAIIIUECS K CHHXKEHUIO Pa3MEPHOCTH:
1) pakTOpHBIW aHAU3;

3) perpeccusi;

2) KOMIIOHEHTHBIW aHAJIN3;

4) KoppesIus.

12. KoMIIOHEHTHBIW aHaJIU3 MO3BOJISIET:
1) coptupoBars;

2) rpymnnupoBarh;

3) paHXXKHpOBaTh;

4) yropsiiourBaTh.

13.JIluxoToMmu4eckas mKajia 3To:

1) coctosimmas u3 “na” u “Her’’;

2) cocrosias u3 “UcThuHa U “JI0XKb
3) cocTosias U3 ABYX YHCEIL;

4) cocrosias U3 JByX PaHTOB.

14 K HeYuCI0BBIM IIKajgaM OTHOCSITCS:
1) HoMUHaTbHAS,

2) UHTEPBAJIOB;

3) abcomroTHas;

4) paHroBasi.

15.CymecTByeT mIKam AJis ONUCAHUS JaHHbBIX:
1) 4;
2) 6,
3) 5;
4) 7.

16.KonuyecTBO HAOIIOACHUH - 3TO:
1) pa3amepHOCTB;

2) MHUpuHAa,;

3) 00bEM BBIOOPKH;

4) MOBEPXHOCTH BHIOOPKH.

17. DnemeHThI TAOIUIBI CONPSHKEHHOCTH HA3bIBAIOTCS:
1) KoopAMHATHI;

3) ckopocCTH;

2) JUTMHBI;

4) 4acTOTHI.



18.Metob! aHaM3a TAOJIHI] COMPSHKEHHOCTH:
1) Kpurepuu Pozenbayma;
2) XU-KBaJIpar;
3) Kputepuu KonmoropoBa-CMupHOBa;
4) kputepur dOuiepa.

19.B xoze ananm3a TaGaUIIbl CONMPSHKEHHOCTH BBITIOJIHSICTCS:
1) mpoBepka Ha COOTBETCTBUE;
3) nmpoBepKa Ha HEMTPOTUBOPEUNBOCTD;
2) npoBepKa Ha MOHOTOHHOCTB;
4) mpoBepKa Ha 3HAYUMOCTb.

20.MakcumanbHasi pa3MEPHOCTh TAOJIHIIBI COPSIKEHHOCTH MOYKET OBITh:
1) 3;

3) 5;

2) 10;

4) kakasi yroaHo.

21. BeiGepute crmocod 60prOBI ¢ IepeodydeHuEM

1) ynpocTuTh MOJIENb (HAPUMEpP, YMEHBIIUTD [NIyOHHY PEIIAIOIIero JIepeBa)
2) YCI0XKHHUTH MOJICITH (HAIpuMep, YBEIHMUUTD TITyOHHY PEIIaroIiero 1epeBa)
3) CMEHHUTH SA3BIK MPOrPAMMHUPOBAHUS

4) cMEHUTH MOJICITb KOMITbIOTEpa

22. 3adyeM Tpu MOCTPOCHUU W OOYUYEHHWH MOJENTH MAIIMHHOTO OOydYeHHUs OT
JITOPUTMA CKPBIBAIOT YacTh IaHHBIX?

1) Ha 3 THX 00BEKTaX U3MEPSETCS KaueCTBO

2) 13-32 5KOHOMHYECKOMN BBITOJIBI

3) MO3BOJISIET YMEHBIIUTh OTYETHOCTh

23. C 4ero CTOWT HayaTh PEIICHUE 3aa4l MAIIMHHOTO 00yJYeHNUs?

1) ¢ co3nanmst 6a30BOM MOJICIH

2) C IpUAYMBIBAHUS XOPOIIUX PU3HAKOB

3) ¢ co3nanus MOJIEIH, KOTOPAasi UCIIOJIb3YeT BCE CaMbIe COBPEMEHHBIC
aJITOPUTMBI MAITUHHOTO 00YYEHUSI

24. OrmpeneneHue paHra IMo)kapa Ha OCHOBE aHaIM3a IMEPBHYHBIX JaHHBIX
SIBJISIETCA 3aJa4eH ...

1) perpeccun

2) KIacCH(pUKAIUN

3) kIacTepu3aIum

25. Kpocc-Banmuaarus - 3710 ...



1) moxxo JIA OICHKH 000OMIAIONICH CITOCOOHOCTH ajiropuTMa MAIIHHHOIO
0o0y4yeHMs, IpU KOTOPOM BCE H3BECTHBIE JaHHbBIC NEIAT HAa HECKOJIbKO 4acTel, a
MOTOM CKPBIBAIOT MO OYEpPEAM KaXKIyI0 W3 OTUX YacTei, oOydas airoputM Ha
OTKPBITHIX JAaHHBIX U OIICHUBAsI KAYeCTBO aIrOPUTMa Ha CKPBITHIX JaHHBIX.

2) GyHKIUS, H3MEPSIONIas Ka4eCTBO MOJICIH MAIIMHHOTO O0yYCHHS.

3) otkpeiTas I1wIATGOpMa IS MPOBEACHUS KOHKYPCOB [0 MAIMHHOMY
O0y4YEHHIO ¥ IPEANKTUBHON aHAINTHKE.

4) (yHKIMSA, U3MEpsIoNmas OTPULATCIbHBIA 3(P(eKT OT paszmuuus MexIy
(paKTUIECKUM U 3aIaHHBIM KypPCOM.

26. Knactepuzanus - 370 ...

1) 3amaya MaIIMHHOTO OOYydYEHHUs, B KOTOPOW METKH OOBEKTOB MPUHHUMAIOT
OrpaHUYEHHOE YHCIIO 3HAYEHUH, HallpIMep, TOPOJI MTPOKUBAHKE, MOJT KJIMCHTA.

2) 3ajada MAaIIMHHOTO OOYYEHHs, B KOTOPOH METKH OOBEKTOB MPUHUMAIOT
Mr000€ YMCICHHOE 3HAaYCHHEe, HAallpUMep, CTOMMOCTh KBapTUPBI, CyMMa KpPEIUTa.

3) 3aj1aya MaNIMHHOTO OOYYCHHs, 3aKJTFOYAOMIAsACS B OOBSTUHECHUH TTOX0XKHIX
O00BEKTOB B OTHOPOJIHBIC TPYIIITHI.

27. Cpenu HUXKE PUBEAEHHBIX HEYHMCIIOBHIC TAHHBIC CIICTYIOIIHNE:
1) 6asrer,

2) paHru;

3) IUXOTOMUYECKUE;

4) peUTHHTH.

6.1.2. IIpoMeKyTOYHOM aTTeCTAIUU
IIpuMepHbBIii IepevyeHb BONMPOCOB, BHIHOCMMBIX HA 3a4eT ¢ OLl€HKOMH

1. Tlonstue Oomnbimue nanuble. Ponb 1udpoBoit mHpopmanuu B 21 Beke.
[TpoGaembl aHanm3a U 06pPadOTKH OOJILIIOT0 00bEMa TaHHBIX.

2. bazoBble MPUHLIUIIBI 00PAaOOTKH OONBIINX JAHHBIX.

3. Omnpexaenenue TupaxkupoBaHus 3HaHui. [Iporiecc mocTpoeHus: MOJIEIH.

4. Bompocsl aiis onpeaeneHusi 6a30BOro ypoBHS:

5. Texnonorum o6padotku 6ompiux qanHbix: NoSQL, MapReduce, Hadoop,
R.

6. Meroauka usBneuenus 3Hanuii Knowledge Discovery in Databases (KDD).
Ortanel KDD.

7. Data Mining. [locTaHOBKa OCHOBHBIX 3a]1a4.

8. Mammnnoe oOy4yeHue. busHec-pemieHus ¢ MOMOIIbI0 anropuTMoB Data
Mining.

9. Knaccuduxamus IO B obmactu Data Mining u KDD. TumoBas cxema
CHUCTEMBI Ha 0a3e aHATUTHYECKOMN TIaT(OPMBI.

10. [lonaTHEe acconmMAaTHBHOTO TIpaBWiIa U TpaH3aknuu. OnpenerncHue
NOJIEPXKKU W gocToBepHOCTH. OrmpeneneHre 3HAYUMOCTH M IOJIE3HOCTH
aCCOIMATHBHBIX MPaBWJI, TOKA3aTeNN UX XapaKTEPU3YIOIIHE.



11. ®opmanbHas MOCTaHOBKA 3a7ja4u Kiiactepusanuu. Llenu knactepuzanuu.

12. OcHoBHBIC maru aiaroputma k-means. YcioBue OCTaHOBKH airoputma k-
means. [IpenmyiiiecTBa 1 HeOCTaTKU anroputMma k-means.

13. KnacTtepu3zaiius ¢ TOMOIIBI0 caMOOpraHu3ymolecs kaptel KoxoneHa

14. Dranbl npoBeneHusa kiaaccupukanuu. O030p METOAOB Kiaccu(pukauuu U
perpeccumu.

15. 3agayu TMHEHHOMN U JOTUCTUUYECKON perpeccuu.

16. Onpenenenue nepeBa pemienuit. CTpykTypa jAepeBa pemieHuid. Brioop
aTpuOyTa pa30ueHus B y3Ie.

17. AnroputMm ID3.

18. Anroputm C4.5.

19. OOyuenue c yunurteneM u oOyueHue 0e3 yuauTes.

20. Knaccel 3aga4  MamIMHHOTO OOYyYeHHUs: perpeccus, KiaccuuKaius,
KJIACTEPHBIN aHAJIM3.

21. IloctaHoBKa 3aa4ul PErPECCUOHHOTO aHAIM3a.

22. IlapHas TMHEWHAS pEerpeccusl.

23. MHOXecTBEeHHAas JIMHEWHAas perpeccus.

24. To4yeuHbI U UHTEPBAIBHBINA MTPOrHO3 MO MOAETH PErPECCHH.

25. TlocranoBka 3aauy KiaccupuKaIuy ¢ 00ydeHuEM.

26. JIuHeliHbIe adrOpUTMBI KJIaCCH(pUKAIIUH.

27. Jloructuyeckas perpeccusi.

28. TlousTHE O AEPEBBHAX PEIICHUN.

29. MeTpuku KadyecTBa KjlacCU(pUKAIINH

30. [TocTaHoBKa 3aa4M KJIACTEPHOTO aHATN3A.

31. Meton K-cpennux

6.2. llIkasa oneHUBaAHUA Pe3yJIbTATOB MPOMEKYTOYHOI aTTeCTALMHU H
KPUTEPUM BBICTABJICHUS OLICHOK

Cucrema OLICHUBAHUW BKIIOYACT:

®opma [TokazaTenu
Kpurepuu BbicTaBIICHNS OLEHOK [ITkaia oneHUBaHUS
KOHTPOJISI OllEHUBaHUS
3a4eT ¢ MPaBWIbHOCTh U | IaH NPABUWJIbHBIMA, MOJIHBIA OTBET Ha OTIIMYHO

OIICHKOM MOJIHOTA OTBETA | MOCTABJIEHHBIA  BONPOC,  ITOKa3aHa
COBOKYITHOCTh OCO3HAaHHBIX 3HAHUMU I10
JUCUUIUIMHE, JTOKa3aTEIbHO PACKPBITHI
OCHOBHBIE  TOJIO)KEHHSI  BOIPOCOB;
MOTYT OBITh JOMYIICHBI HEIOYETHI,
WCIIPABIICHHBIE  CaMOCTOSITENIBHO B
MPOILIECCE OTBETA.

JIaH TIPaBUJIbHBIN, HEIOCTATOYHO MOJIHBINA XOPOILIO
OTBET HA  IIOCTAaBJECHHBIA  BOIIPOC,
IIOKa3aHO YMEHHE BBIICIUTH
CYILIECTBEHHBIE M HECYILECTBEHHbBIE
MIPU3HAKH, MIPUYHHHO-CJIEICTBEHHbBIE
CBSI3U; MOT'YT OBITh JIOMYIIEHBI HEIOYETHI,




UCIIPABJICHHBIE c TIOMOLLBIO
IIPENOIABATENIS.

JJaH HEAOCTATOYHO IPABUIIBHBIA M | YIOBJIETBOPUTEIBHO
IIOJIHBIN OTBET; JIOTHKa u
IIOCJIEI0BATEILHOCTD W3JI0KEHUS
MMEIOT  HapylleHHs; B OTBETE
OTCYTCTBYIOT BBIBOJIBL.

OTBET MIPECTaBIISCT co0OM | HEyJOBJIETBOPUTEIBHO
pa3pO3HEHHbIE 3HAHUS c
CYLIECTBEHHBIMU oLMOKaMu o
BOIIPOCY; MIPUCYTCTBYIOT
(parmMeHTapHOCTb, HEJIOTMYHOCTb
U3JIOKEHUS;  JIONOJNHUTEIBHBIE U
YTOYHSIOIIUE BOIPOCHI HE IPUBOASAT K
KOPPEKLUU OTBETA HA BOIIPOC.

7. PecypcHoe obecniedeHue JUCHUIINHBI
7.1. JluneH3MOHHOe M CBOOOJHO pacnpocTpaHseMoe NPOrpaMMHoOe
o0ecrieyeHre 0TE4eCTBEHHOr0 MPOM3BOANTEIA

[lepeueHb JNHLIEH3MOHHOIO U CBOOOJHO PacHpOCTPAHSIEMOIrO IPOrpaMMHOIO
obecreyeHus:

- Cratucrtuueckas jguanmoroBas cuctema STADIA [IIO-6FF-561] -
Cratuctnueckass nuanoroBas cucteMa [JIuuensnonnoe. Homep B EauHom peectpe
POCCHUUCKHUX MPOTPAMM JIJIsl AJIEKTPOHHBIX BBIUUCIUTEIBHBIX MAIIUH U 0a3 TaHHBIX -
9064]

- SMath Studio [TTO-A68-516] - [IporpammHOe 0OecriedeHre s BEIYUCICHHS
MaTEMaTUYECKUX BBIPAXKEHUH U mocTpoeHust rpadukoB QyHkiuil [CBoOOAHO
pacripoctpanssemoe. Homep B EauHOM peectpe pPOCCHUHCKUX MNpOrpamMm it
DJICKTPOHHBIX BHIYUCIUTEILHBIX MAIIMH U 0a3 JaHHbIX - 12849]

- MoiiO¢duc O6pazoBanue [[10-41B-124] - TlomHbIid KOMIUIEKT pPEIaKTOPOB
TEKCTOBBIX JIOKYMEHTOB M 3JEKTPOHHBIX TaONUIl, a TaKXe WHCTPYMEHTapuil aJis
paboTel ¢ Tpadmyeckumu npeseHTarusaMu [CBoOomHO pacmpocTtpansemoe. Homep B
Enunom peectpe poccHiiCKUX Mporpamm JUist 3JIEKTPOHHBIX BIYMCIUTEIbHBIX MallTuH
1 0a3 JaHHBIX - 4557]

- Astra Linux Common Edition penu3 Open [[10-25B-603] - Oneparmonnas
cucrema odmiero HazHauenus "Astra Linux Common Edition" [Kommepueckas (Full
Package Product). Homep B EnuHoM peecTpe pOCCHHCKHX MpOrpamm st
DJIEKTPOHHBIX BEIYUCIUTEIHHBIX MAIIMH U 0a3 JaHHBIX - 4433]

7.2. IIpodeccuonaibHble 0a3bl JAaHHBIX U NH(POPMALMOHHbIC CIIPABOYHbIE
CUCTEMBI

1. ®enepanbubiii mopran «Poccuiickoe oOpaszoBanue» http://www.edu.ru
(cBOOOMHBIN JOCTYII).



http://www.edu.ru/

2. Wndopmarmonnas cucreMa «EguHOoe OKHO JocTyma K 0Opa3oBaTelbHBIM
pecypcam» [DnekTpoHHbIH pecypc]. — Pexxum nocryma: http://window.edu.ru/, nocrym
TOJIBKO TTOCTIC CAMOCTOSITEITLHON PETHCTPAITHH.

3. Hayunas snexrponnas 6uoimoreka «eLIBRARY.RU» [DnekTponHbIii pecypc]. —
Pexxum  nmocryma: https://www.elibrary.ru/, mocTym TONbKO IOCIIE CaMOCTOSTEIBHOM
pErHUCTpaIuy.

4, DJIeKTpOHHAs oubaroTeKa YHHUBEPCHTETA http://elib.igps.ru
(aBTOpU30BaHHBIN JTOCTYI).

5.  DOnekrponHo-OmbOmmoreunas  cucreMa  «9bC PR BOOKS»
http://www.iprbookshop.ru (aBropu3oBaHHBIH TOCTY).

7.3. Jlutepartypa

OcHoBHas JMTEpaTypa:

1. Apnmep, FO. II. Cratuctuueckoe ympaBieHue mpoueccamu. «bombime
naHHbeie» : yueOHoe mocobme / HO. II. Ammep, E. A. UYepurix. — Mocksa :
Mzmarensckuii lom MUCuC, 2016. — 52 ¢. — ISBN 978-5-87623-969-3. — Tekct
. DJICKTPOHHBIN // DnekTpoHHO-OmOmoTeunas cucrema IPR BOOKS : [caiit]. —
URL.: https://www.iprbookshop.ru/64199.html

2. Boponos, B. . Data Mining - TexHomoruu o0pabOTKH OOJBIINX JAHHBIX :
yueOHoe nocobue / B. . Boponos, JI. 1. BoponoBa, B. A. YcaueB. — Mocksa :
MOCKOBCKUI TEXHUYECKHI YHUBEPCUTET CBSI3M M MH(popMatuku, 2018. — 47 ¢. —
ISBN 2227-8397. — TekcT : aneKTpoHHBIN // DIEKTPOHHO-OMOIMOTEYHAsT CUCTEMA
IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/81324.html

JlonoiHuTeIbHAS JIUTEPATYpA:

1. XKenesznoB, M. M. MeToabl U TEXHOJOTUM OOPAOOTKH OOJIBIIMX JAHHBIX :
yuebHo-meTtoanueckoe nocodue / M. M. XKenesnoB. — Mocksa : MUCU-MI'CY,
OBbC ACB, 2020. — 46 c. — ISBN 978-5-7264-2193-3. — TekcT : 37€KTpOHHBIH //
OnexktpoHHO-OubOmMoreynass cucrema [PR BOOKS :  [caitir]. — URL:
https://www.iprbookshop.ru/101802.html

2. Boponosa, JI. W. Machine Learning: perpeccuoHHbIE METOMbI
MHTEJUICKTYaJIbHOTO aHallu3a JaHHBIX : yuyeOHoe mocooue / JI. M. Boponosa, B. N.

BoponoB. — MockBa : MOCKOBCKMH TEXHUYECKAM YHHMBEPCUTET CBSI3U M
nHpopmaruku, 2018. — 82 ¢. — ISBN 2227-8397. — TekcT : 371eKTpOHHBIN //
OnekTpoHHO-Onbmmoreynass cucrema I[PR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/81325.html
7.4 MaTepHaJIbHO-TeXHUYECKOe ofecriedeHne TN CHUITUHbI

Jlst mpoBeieHrs U 0OSCTICUCHHS 3aHATUH HCTIOIB3YIOTCS IOMEIICHUS, KOTOPhIC
MPEJICTABISAIOT CO0O0M y4eOHbIC ayAUTOPUM MJii TPOBEACHUS YUE€OHBIX 3aHSTHM,
MIPETYCMOTPEHHBIX TPOTpaMMOi  OakajaBpuara, OCHAIEHHBIE OOOpPYTOBaHHEM H
TEXHUYECKUMHU CpEACTBAMU OOYUCHHUS: aBTOMATH3WPOBAHHOE padodee MeCcTo


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

MpEeroiaBaTesi, MapKepHasi J0CKa, MYJIbTUMEIUIHBIA MTPOEKTOp, JOKYMEHT-KaMmepa,
N0CaJ0YHbIE MECTa 00YJaIOIIUXCSL.

[lomemienuss sl CaMOCTOSITENIbHOM — pabOThl  OOYYAIOIIMXCS — OCHAILCHBI
KOMIIBIOTEPHOM TEXHUKOM C BO3MOXKHOCTbIO NOAKIIOUEHUs K ceth «HTepHer» wu
obecrieyeHreM JIOCTyMa K AJIEKTPOHHOM MH(pOPMAIIOHHO-00pa30BaTelIbHOM — Cpeie
YHUBEPCHUTETA.

ABTOpBI. KaHJ. TEXH. Hayk, JoueHT MarBeeB A.B., kaHa. TexH. Hayk
MaxkcumoB A.B.
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