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1 Hexau, 3a7a4u ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10 AUCHUIITHHE

[enssMu  TUCHMIUIMHBI SBISIOTCS TOJyYCHHWE TIPEICTABICHUS O TEOPUH (TEXHOJIOTHH)
paboThI ¢ OONBIIUMHU JAHHBIMHU.

YenuTb OCHOBHOE BHHMAaHHE CIIOCOOAM yMEHBIICHHUS Pa3MEPHOCTH JAHHBIX U METOJaM
KIIACTePU3AIIHH.

3amauaMyl TUCIUILTHBI SIBIISTFOTCS:

. OBnaneHrue TEXHOJOTHSAMH, HCIONB3YEeMBIMUA JUIS YMCHBIICHUS Pa3MEPHOCTH
JAHHBIX C MUHUMAIIbHBIMU TIOTEPSMHU HH()OPMATHBHOCTH.

. O3HakOMJICHHE ¢ METOJIaMU KJIacTepU3alliu.

OOyuenne no aucuuimHe «TexHomornu aHanmm3a OOJIBIIMX JAHHBIX» HAIPABJICHO Ha

¢dopmupoBaHue y 00yJaromuXxcs CIEAYIONIMX KOMITETCHIIUHA:

Koa n HamMeHOBaHUe KOMIIETEeH M NuaukaTopbl JOCTHKEHUS] KOMIIETEHIIUT
VYK-4. CiocobeH npuMeHsITh COBPEMEHHBIC VK-4.1. 3nate: npaBuiia 1 3aKOHOMEPHOCTH
KOMMYHUKATUBHBIE TEXHOJOTUH, B TOM YUCJIE | JIMYHOW U JI€JIOBOM YCTHOW U MMMCbMEHHOMN
Ha UHOCTPAaHHOM(BIX) sI3bIKE(aX), IS KOMMYHHUKAITUW; COBPEMEHHBIE
aKaJeMUYECKOro 1 Mpo(hecCHOHaTbHOTO VYK-4.2. YMeTb: IpUMEHSTh HAa IPAKTHKE
B3aUMOJICUCTBUS KOMMYHHKATUBHBIE TEXHOJIOTUH, METO/BI U

CIOCOOBI JICJIOBOTO OOICHUS JIS
aKaJeMHYeCKOro U Mpo(heCCHOHATBLHOTO
B3aHUMOJICHCTBU

VK-4.3. Bnagetb: METOIUKOMI
MEXJIMYHOCTHOT'O JICJIOBOI'O OOIIICHHS Ha
PYCCKOM W MHOCTPAHHOM SI3BIKaX, C
MPUMEHEHHEM MPO(eCcCHOHATEHBIX
SI3BIKOBBIX (POPM, CPEJICTB U COBPEMEHHBIX
KOMMYHHKATHUBHBIX TEXHOJIOTUH

[1K-4. Criocob6eH k pa3paboTKe CHCTEM [1K-4.1. 3nate: Teopus 6a3 TaHHBIX,
yrpaBieHUs 6a3amMu TaHHBIX OCHOBHBIE CTPYKTYPHI IaHHBIX, OCHOBHBIC
MOJICTM TAHHBIX ¥ MX OpraHH3aIlHs,
MIPUHIIMITBI TIOCTPOSHUS S3BIKOB 3aITPOCOB H
MaHUITYJTUPOBAHUS JAHHBIMHU, METO/IBI
00pabOTKM JaHHBIX, OCHOBBI COBPEMEHHBIX
CUCTEM YIpPaBIICHUS 0a3aMH TaHHBIX, METOIBI
MOAJIEPKKH, KOHTPOJISI ¥ ONITUMU3AIHNH 0a3
JTAHHBIX, CHCTEMBI XpaHEHUS U aHaIu3a 0a3
JAHHBIX, METObI TOBBIIICHHUS HAIC)KHOCTH
paboOTHI CUCTEMBI YIIpaBJICHUS Oa3aMu
JAHHBIX, METOJIBI IIOCTPOEHUS 0a3 3HAHUI U
MIPUHIIMITBI TIOCTPOSHUS KCIIEPTHBIX CHCTEM,
CHUHTaKCHC, OCOOCHHOCTH
MIPOrPaMMHUPOBAHUS U CTAHIAPTHBIC
O6ubNIMOTEKH BEIOPAHHOTO SA3BIKA
MPOrPaMMHUPOBAHHUS, KOHCTPYKITUH
pacmpeieIeHHOTO U MapaljIeIbHOTO
MIPOrPaMMHUPOBAHHSI, CITOCOOBI U MEXaHU3MBI
yIpaBJICHUS TaHHBIMU, PUHIIUTIBI
OpraHM3aIiK, COCTaB U CXEMBbI Pa0OTHI
OTIEPAITMOHHBIX CUCTEM, TPUHIIHITHI
VIpaBICHUS peCypcaMu, METOIbI
opranu3anyu QailsIoBBIX CUCTEM, TPUHIUIIBI




MIOCTPOEHHUSI CETEBOTO B3aUMOIEHCTBUS,
OCHOBBI aPXUTEKTYPBI, YCTPOUCTBA U
(YHKIIMOHUPOBAHUS BBIYMCIUTEIbHBIX
CHUCTEM, apXUTEKTypa U IIPUHIUTILI
(YHKIIMOHUPOBAHUS] KOMMYHUKALIHOHHOTO
000pymOBaHUs, YCTPOUCTBO U MPUHITUIIHI

(G YHKIMOHUPOBAHUS WH(POPMAITHOHHBIX
CHCTEM, CTaHIaPThl HH()OPMAITHOHHOTO
B3aMMO/JICHCTBUS CUCTEM, IPUHLIUIIBI
OpraHu3alyi HHPOKOMMYHUKAITMOHHBIX
CUCTEM, OCHOBBI HH(POPMAIIMOHHOM
6€3OHaCHOCTI/I, IIoaAX04dbl K aBTOMAaTHU3allnuu N
CTaH/IapThl aBTOMATU3ALIUN OpraHU3aIH,
JIOKAJIbHBIC ITPABOBLIC AKTHI, I[GﬁCTByIOLL[HG B
OpraHu3allK, aHTJIMICKHUI SI3bIK HA YPOBHE
YTEeHUS TEXHUIESCKOU JAOKYMCHTAIlMU B
obnactu nHOOPMAITMOHHBIX U
KOMIIBKOTCPHBIX TEeXHOJIOT U

[1K-4.2. Ymers: UnentudummpoBars Kinacc
pa3pabaTbIBaeMOil CUCTEMBI YIPaBICHUS
0a3amMM TaHHBIX B 3aBUCHUMOCTH OT
BBIITOJIHACMBIX CHO 3a1a4, OMPCACIICHHBIX B
TEXHUYECKOM 3aJ]aHUH Ha pa3pabOTKy
CHUCTCMBI YITPABJICHUA 6a3aMI/I JaHHBbIX,
UIEHTU(DHUIIMPOBATH KJIacC pa3padaThIBaEMOM
CHUCTCMBI YIIPABJICHUA 6a3aMI/I JAaHHBIX B
3aBHCHMOCTH OT amlmnapaTHbIX CPECTB,
OMMPCACIICHHBIX B TCXHUYCCKOM 3a/IaHUU Ha
pa3pabOTKy CHCTEMBI YIIpaBJiICHHUs OazaMu
JaHHBIX, CO31aBaThb 6HOK-CXGMBI AJITOPUTMOB
(YHKIIMOHUPOBAHUS pa3padaThIBAEMBbIX
KOMITOHCHTOB CUCTCMbI YIIPABJICHUSA 6aBaMI/I
JAaHHBIX, OIICHUBATh BHIYMCIUTEIbHYIO
CJIO’KHOCTB QJITOPUTMOB (DYHKITHOHUPOBAHHUS
pa3pabaTbIBaeMbIX KOMIIOHEHTOB CUCTEMBI
yIpaBieHus: 6a3aMu T1aHHBIX, TPUMEHSTH
SI3BIKM IPOTPAMMHPOBAHMUS, ONIPEICIICHHbIC B
TEXHUYECKOM 3aJJaHUH Ha pa3pabdoTKy
CUCTEMBI yIpaBJIeHUs 0a3aMu JaHHbBIX, IS
HalmMCaHudg NporpaMMHOro KoJa,
OCYILIECTBIISATH TIOJTOTOBKY U COXpaHEHHE
PEe3EpBHBIX KONUU JaHHBIX, IPUMEHATH
HOPMAaTUBHO-TEXHUYECKYIO JJOKYMEHTAIUIO
IIPU UCIIOJIb30BAHUM CUCTEM YIIPABIICHUS
0asamMu JaHHBIX

[1K-4.3. BnaneTs: HaBbIKaMH TIOJTYYEHUS
TEXHUYECKOH JTOKYMEHTAIINH Ha Pa3padOTKy
CUCTEMBI yIIpaBlIeHUs 0a3aMu JaHHBIX,
HU3YUCHUA TeXHUYECKOU JOKYMCHTAIlUU Ha
pa3pabOTKy CHCTEMBI YIIpaBJICHHUs OazaMu
TAHHBIX, pa3pabOTKU CTPYKTYPbI CUCTEMbI
yrpapiieHus: 6a3amMu JTaHHBIX B IEJIOM U €€




OTIENFHBIX KOMIIOHEHTOB, CO3JJaHHS OJIOK-
CXEMBI CHCTEMBI yIpaBlieHUs 0a3aMu
TaHHBIX, pa3pabOTKN CHCTEMBI
MHOT'033/Ja4HOT0 U MHOTOTIOJIb30BATEIHCKOTO
PEXKUMOB, pa3pabOTKH CUCTEMBI
aJIMUHUCTPUPOBAHUS JAHHBIX, Pa3pabOTKH
CHCTEMBI TIOJICP’KKH TPaH3aKIIMOHHBIX
MEXaHU3MOB, Pa3padOTKU CHCTEMbI
MacmTabuPyEeMOCTH CUCTEMBI YIIPABICHUS
0a3aMu JaHHBIX, Pa3padOTKU CHCTEMBI
KOHTPOJIS IIETIOCTHOCTH JJAHHBIX, pa3paboTKu
CHCTEMBbI 0€30IaCHOCTH CHCTEMBI
yrIpaBieHus: 0a3aMu JJaHHBIX, pa3pabOTKu
CHCTEMBI PE3ePBHOI0 KOITMPOBAHUS,
HAIMCAHUSUCXOTHOTO KO/Ia CHCTEMBI
yrpaBieHus: 6a3aMul TaHHBIX Ha SI3bIKE
MPOTPaMMHUPOBAHUS CHCTEMBI YITPABIICHHUSI
0a3aMu JaHHBIX, IEpPeJadd HCXOJHOTO KOJIa
CHCTEMBI yIIpaBlieHHs 0a3aMu TaHHBIX Ha
TECTHUPOBAHUE

2 MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/bHOM MPOrpaMMbl

JIuCMIUIMHA OTHOCHTCA K 4acTH, (OpMHUpPYEeMOH YyYacTHUKaMH 00pa30BaTEIIbHBIX
oTHomeHui) 6s10ka b1 «JluctumiuHb! (MOTYIH)».

JucuumumHa «TexHonornu aHann3a 60IbIINX JAHHBIX)» MPEANoJaraeT yCIeuHoe OCBOCHNE
CTYACHTAMH JUCIUIUIMH MaructpaTypbl «TeXHOJOTMH aHaim3a OOJBINUX JaHHBIX» (BXOAUT B
BbazoByro yacts), «bosnblire JaHHBIE U TEOPUS BBIYUCIUTEIHHOTO SKCTIEPUMEHTA.

Marepuansl TUCIUILTHHBI BOCTPEOOBaHBI NMPH M3YYEHUH Kypca «AHATU3 NaHHBIX» U TPHU
BBITTOJIHEHUH BBITYCKHOW KBaTH(PUKAIIMOHHOMN paboThI.

3 Crpykrypa ¥ cofep:RkaHue TUCHUTIIAHBI
OO0mast Tpy10eMKOCTh TUCIHUTUIHNHBI COCTaBisieT 3 3a4eTHbIX(e) enuHut(pl) (1084acoB).

3.1 Buabl y4eOHoi1 padoThbl M TPYA0EMKOCTD
(o ¢popmam o0y4eHus1)

3.1.1 Ounas popma oOydeHUs

Ne . KoaugecTBo CemecTpbl
Bun yueOHo# padboThbI
n/n 4acoB 2
1 | AyauTopHble 3aHATHS 18

B ToMm yucie:

1.1 | JIeknuu 12 12

1.2 | CemuHapckue/IpakKTUYECKHE 3aHATUSL

1.3 | JlaGopaTopHbIe 3aHIATHS 24 24

2 | CamocTosiTeqIbHAsA padoTa 72 72

3 | IIpoMexkyTOYHASI ATTECTALUSA IK3aMEH
Uroro: 108




3.1.2 Ouno-3a04Has popma 00yUeHUS

3.1.3 3aounas ¢popma oOyueHus

3.2 TemaTu4yecknii JIAaH U3yYeHUS TUCHUTINHBI
(o ¢popmam o0y4eHus1)

3.2.1 Ounas popma oOydeHUs
TpyaoeMKocTh, 4ac
AyauTopHasi paéora
Camoc
J]‘:‘/-’ Pasienl/TeMbl CeMHH/ap Ja6op | Tpakr | oo
AHCIAILTHHEL Beero | Tlex CKHUe aTOpH | MYecKa | .
1 MpaKTU4e| BbIC b
005078 padort
CKHE | 3aHATH | IOAIOT | ©
3aHATUS s OBKa
1 Jlekmg JI-1. 27 3 6 18
3aa4ya MOHM)KEHUS Pa3MEPHOCTH
JTAHHBIX
2 Jlexuums JI-2. 27 3 6 18
Merton rinaBubix komnoneHT (PCA) u
POACTBEHHBIE C HUM METO/IbI
3 Jlexmmg JI-3. 27 3 6 18
Peanuzanus Meroaa riaBHbIX
KOMIIOHEHT C HCIOJIb30BaHUEM
HEHPOHHBIX CETEN
4 Jlexuus JI-4. 27 3 6 18
Mertoibl KilacTepu3aln
Hroro 108 12 24 72
3.3 Conepkanne TUCHUIINHBI
JI-1 | 3amaya MOHMKEHUSI Pa3MEPHOCTHU JAHHBIX

Kparkoe coneprkanue (nmepedeHb pacCMaTPUBaeMbIX BONIPOCOB) JIEKIIUM:

[Tpo6nembl, BOZHUKAIOIIHE TP aHAJIN3E JaHHBIX OOJIBIIOTO pa3mepa.
JlBa pesxuma COKpalieHus JaHHBIX.
TpeboBaHMs K aJITOPUTMAM CHIDKEHHS pa3MEPHOCTH JTaHHBIX.

KoHTpoJibHbIE BONIPOCHI:

XA B W=

—_
M=o

Yr1o Takoe «OOJIbIINE JaHHBIE?»

Uewm Oonblie NaHHBIE OTINYAIOTCS OT TPATUITMOHHBIX ?

B 4yem cxoncTBO MEXIy OONBIIMMU TaHHBIMU U TPAAUIIMOHHBIMU JaHHBIMU?
Pucku, cBsi3aHHBIE C OOJIBITUMU TaHHBIMHE?

I'ne Gomnpinye faHHBIE MOYXKHO UCIIOIB30BaTh?

Kakyto cTpykTypy uMeroT Baiu OoJibline JaHHbIe?

st wero HyxHa 3¢ dekTuBHAS GUIABTPAKS OOTBIINX JaHHBIX?

Uro no3BosisitoT 00Hapy)UTh BeO-nanubie?

YT0 Takoe cerMeHTanus KJIMEHTOB?

UTto Takoe TeaeMaTUYECKUE JaHHBIE U KaK UX MOXXHO HCIIO0Ib30BaTh?

Yto Takoe MHTEIIEKTyallbHbIE CETH U KaK UX JJaHHbIE MOKHO MCIIOIb30BaTh?
[IpomernenHsie ABUTraTenu u o6opyaoBanue. Kak ncmnonb30BaTh JaHHbBIE, IOTYYCHHBIE OT
NATYUKOB?




13.

Kakue nanHbie MOXKHO TOJIYYUTh U3 COIUATIBHBIX CETEH?

14. Yem ornmyaercs TpaJULMOHHASI U COBPEMEHHAs apXUTEKTypa aHAIUTUYECKONW CUCTEMBI?

15. Yto Takoe MaccoBO-MapauieIbHbIE CHCTEMbI 00paboTKH?

16. Yro Takoe 0OIavHbIC BHIYMCIICHUS?

17. Mogens MapReduce?

18. Uro Takoe aHanMTHYECKas MECOYHHUILIA, €€ OIpeesIeHIe U chepa MPUMEHEHUS?

19. IlpeumyiiecTBa aHATUTUYECKON MTECOYHHUIIBI.

20. Yro Takoe aHAMUTUYECKUI HAOOp JaHHBIX?

21. Yto BXOIUT B aHAJTUTHYECCKUN HAOOP JAHHBIX MPEATIPUITHS?

22. CBojaHbIC TaOJIUIIBI U MPEACTABICHUS?

23. BcTpoeHHBIN CKOPHHT.

24. Kakas 3BOJIIOIUS TPOU30IILIA B AaHATUTHYECKUX METO1ax?

25. Tlpunun paGoThl TPYITIOBBIX METOIOB.

26. Yro Takoe 3KCIpecc-MOAENb?

27. Kakue uMerTcs crmocoObl MPUMEHEHHUS dKCTIpecc-Moaeen?

28. Kax npou3BoauTCs aHaIu3 HECTPYKTYPUPOBAHHBIX JaHHBIX?

29. Kak npoucxoauso pacipocTpaHeHue rpa@uIecKrx MoJIb30BaTEIbCKUX HHTEp(eiicoB?

30. TIlouemy HaOMparOT MOMYJISPHOCTh TOUCUHBIEC PELICHUA?

31. CoBpeMeHHbIE CpEICTBA BU3yAITU3AIUU

32. B 4em Ba)XHOCTb BU3yaJIU3alUU ISl IEPEIOBOM aHATUTUKU?

33.  Yewm oTnnyaeTcs aHaIM3 U OTYETHOCTH?

34. Kakue KpuTepuu XopoIlero aHaumsa?

35. Uewm otnnuaetcs 6a30Bast aHATUTHKA OT YIIyOJIEHHON aHAIUTUKHU?

36. UYrto Takoe craTucTUYECKasi 3HAYUMOCTh?

37. Ko Takoii npodeccronan B 00JacTH aHATUTHKA?

38. Uro Takoe JOCTATOYHO YUCTLIE JaHHBIE?

39. Tlouemy HEOOXOAMMO BHIOpATh HYKHBIH YPOBEHb JETaTU3AIUH?

40. Hyxna 11 aHATUTUKY cepTHHUKAITISA?

41. Kakue ciocoObl COKpalieHus JaHHBIX BbI 3HaeTe?

42. Tlepeuncnure TpeOOBAHMS K aITOPUTMaM CHUKEHUS Pa3MEPHOCTH JTAHHBIX.
J-2

Meron rnaBubix KoMnoHEeHT (PCA) 1 poJCTBEHHBIE C HUM METO/IbI 3 ak. yacoB

Kparkoe cogeps;kanue (nepe4eHb pacCMaTPpHBaeMbIX BONIPOCOB) JICKIMH:

OCHOBHBIE dTAIlbI METOIA.
HaxoxneHnue mydiero npocTpaHCTBa MEHbIIEW pa3MEPHOCTH.

MerTop ri1aBHBIX KOMIIOHEHT Yepe3 KpUTEPU MUHUMH3AIMK OLIHOKH TPOSKTUPOBAHUS HA

TUTEPIIOCKOCTb.
MeTo/ riaaBHBIX KOMIOHEHT Kak METOJl MAaKCHMHU3AllUK pa3dpoca TaHHBIX.
OrneHka NorpenHoCTH MeTo/1a TJIaBHBIX KOMITOHEHT.

[TonsiTvie 0 BEpOSTHOCTHOM METO/I€ TJIABHBIX KOMITOHEHT.

SnpoBoii (HEMMHEHHBIN ) METO/ TIIaBHBIX KOMIIOHEHT.

[Tonsitue o meroae He3aBUCUMBIX KOMITOHEHT (ICA).

[IporpamMmMHas peanusanusi METO/1a TJIABHBIX KOMIIOHEHT.

KoHTposbHbIE BOIPOCHI:

43.
44.
45.
46.
47.
48.
49.
50.

Jl1g yero Hy»KHO UCCIIeI0BaTh JaHHBIE Ui IpuMeHeHus Mertona PCA?
Kak noarorosuts JaHHEBIE K HCIOJIL30BAHUIO MeToa?

Urto Takoe KOBapUaIlMOHHAsI MaTpuIia’?

CoOcTBeHHBIC BEKTOpa U 3HaUCHUS (alTreHTIaphl)?

Kak ncnonp3yercsi cHuxenue pasmepHocTH (mpoekiusi) B PCA

Kak nmpou3BoauTCsI BOCCTAHOBJICHUE JAHHBIX?

Urto Takoe reoMeTpuuecKasi HHTEPIPETALHs METOIA TJIABHBIX KOMIIOHEHT?
Kak paccunThIBaloTCSl HOTPEIIHOCTH METO 1A TJIABHBIX KOMIIOHEHT?




51.  Kak copmynupoBaTb BEpOATHOCTHYIO MOJIEJNIb AJIl METO/1a TJIaBHBIX KOMIIOHEHT

52. Kak ocymuiecTBisieTcss BBIOOp YnCIia TIaBHBIX KOMIOHEHT?

53.  UYro Takoe smpoBast GyHKIHS?

54. Ha xakux nonymeHusx u 3¢ dexrax 6azupyercss MEeTo1 He3aBUCHMBIX KOMIIOHEHTaX?
JI-3

Peamuzamnusg MeToa riIaBHLIX KOMIIOHEHT C UCIIOJIb30BaHUEM 3 ak. yaca
HEWPOHHBIX CETEU .

Kpatkoe cogep:kanue (nmepeyeHb paccMaTPpHBaeMbIX BOIPOCOB) JIEKIIHH:

AnTopuT™M 00y4YeHUST HEHPOHHOU CEeTH 03 YUUTEIIS.

[IpaBuno Xe066a n 0o6o01meHHOe TpaBmiIo Xe06a i afanTaluy BECOB HEHPOHOB.
O0600611eHHbIH anropuT™ Xeb0a It aHaJIN3a TTIaBHBIX KOMIIOHEHT.

OreHka MOrpenrHocTH 0000IICHHOT0 aNropuTMa Xeb0a it HelpOHHO ceTH.

KoHTposbHbIE BOIPOCHI:

55.  UYto 3HAYMT MOHATHE «OOYyUEHHS O€3 yUnuTess» B TECOPUU PacTio3HABaHUs 00pa3oB?

56. Kakwue TUITbI BXOJHBIX JaHHBIX HCIIONB3YIOTCS B alTOPUTMAax O0y4YeHHS HelpoceTu 0e3
yuuTens?

57. Kakwue 3a7aun MOXKHO peliaTh ¢ TOMOIIBIO AITOPUTMOB 00yUYeHHUs HelpoceTH 6e3
yuutens?

58. Kakwue ¢pyHKIIMM aKTHBAIMK HEHPOHOB MCIIOIB3YIOTCS B HEHPOHHBIX CETIX Xe00a?

59. IlpuBenuTe NPpUHIMIHAIBHYIO CXEMY HEHPOHHOM ceTn Xebba

60. Kak KOppeKTUpYIOTCS Beca CBsI3ei HEMPOHOB B ceTH Xe0b6a?

61. JIng Kakux 1enei OCyIIecTBIIEeTCS COKpallleHHe Pa3MEPHOCTH B 000OIIICHHOM alropuT™Me
Xeb6a?

62. Kak onpenensercst morpenHocTh anroputma Xeboa?

JI-4 | MeTobl KnacTepu3anuu

Kparkoe coneprkanue (nmepedeHb pacCMaTPUBaeMbIX BONIPOCOB) JIEKIUM:

[TocTanoBKka 3aaum K1acTepU3alUy.

HexoppekTHOCTB 3a1a4u KIacTEpU3aluu.

[lenu knacTepusanuu.

THUIBI KITaCTEPHBIX CTPYKTYP.

Mertoabl Ki1acTepU3aIiK, UCIIONb3YIOIIHE TpadBbl.

Hepapxuueckas KiIacTepU3aLysl.

Cratuctudeckre MEeTOIbI KJIACTEPU3aLUu.

Busyanusanus Ki1acTepHON CTPYKTYPBL.

Knaccudukanus npu nomonm camoopranusytomuxcs kapt Koxonena.

KoHTposbHbIE BOIPOCHI:

63.
64.
65.
66.
67.
68.
69.
70.

Jlig kakux 1enei npou3BOANTCS KiIacTepu3alns JaHHbIX?

Kakue meToas! KjacTepusanyy Bbl 3HaeTe?

Kaxkue Turbl BXOJHBIX TaHHBIX UCTIOJB3YIOTCS MPU KilaccTepu3auu’?
Yrto Takoe QyHKIHS pacCTOSHHUS?

UTto Takoe anropuT™ KiacTepu3auun?

Crpyktypa cetn Koxonena?

AnroputM, peanusyromuii cetb Koxonena?

Ocobennoctu Moaeu cetu Koxonena?

Pacprzeaemwz codepofcaHue membvl

3.4 TemaTnKa CEeMHHAPCKUX/MIPAKTHYECKUX U JIA00PATOPHBIX 3aHATH I

JlaGopaTtopHas padora 1.
3a/1aya NOHM>KEHUS Pa3MEPHOCTH JTaHHBIX




JlaGopaTtopHnas pabora 2.
Merop rnaBHbix kKoMnoHEeHT (PCA) 1 poJCTBEHHBIE C HUM METO/IbI

JlaGopaTtopHnas pabora 3.
Peanuzanus Mmetoa rimaBHbIX KOMIIOHEHT C UCIIOJIb30BAHUEM HEUPOHHBIX CETEN

JlaGopaTtopHas pabora 4.
Mertobl KJIacTepU3aLu

3.5TemaTnka KypcOBBIX NPOEKTOB (KypPCOBBIX pador)

He npenycmotpeno

4 YuyeOHO-MeTOaAMYECKOEe M HHPOPMALMOHHOE o0ecneYeHue

4.1 HopmatuBHblie 10kyMeHTbI 1 'OCToI

1.denepanbpHBIA TOCYIAPCTBEHHBIH 00pa30BaTEbHBIA CTAaHAAPT BBICHIETO OOpa30BaHUS
(ypoBeHb MarucTparypbl) mo HampasieHuto noarotoBku 01.04.02 Ilpuxnagnas MaTeMaTuka U
uH(pOpMaTUKa, YTBEPXKICHHBIH MpHKa3oM MUHHCTEpCTBA HAyKHM M BbICIIEro 00pazoBaHUs
Poccuiickoit ®enepanun ot 10.01.2018 Nel3.

2. Ilpuxa3z Muno6prayku Poccuu ot 09.02.2016 N 86 "O BHecenuun nuzmeHenuit B [Topsigok
IPOBEICHUS IOCYIapCTBEHHON UTOrOBOM aTTeCTallMK o0 00pa30BaTEIbHBIM
IIporpaMMamM BBICIIET0 00pa30BaHUA - NMporpaMMamM OakajaBpHaTra, MporpaMMaM CleluaInuTeTa u
nporpaMMaM MarucTpaTypbl, YTBEpXKIACHHBIH MNpuKa3oM MUHHCTEpCTBAa Opa3oBaHUS U HAyKU
Poccuiickoit ®eneparuun ot 29 wurons 2015 1. N636"(3apeructpupoBano B Muniocte Poccun
02.03.2016 N 41296).

3. Ilpuka3 pexropa MockoBckoro nonutexauyeckoro yausepcurera ot 01.09.2016 No 128-
O/l o BBeicHHE B ICHCTBUE MOJIOKEHUS O OPSAIKE IPOBEACHMS TOCYAapCTBEHHON UTOrOBOM
aTTecTanuu (enepaTbHOr0 roCy1apCTBEHHOTO OI0IKETHOTO 00Pa30BaTEILHOTO YUPEKICHHS
BhICIIIEro oOpa3oBaHus «MOCKOBCKU MOMTUTEXHUIECKUI YHUBEPCUTET.

4.2 OcHOBHAas JIUTEPATYypa

1. ®poankc, b. Ykponienrne 601bIIUX TaHHBIX: KaK U3BJICKATh 3HAHUS U3 MACCUBOB
nH(pOpMaIUK ¢ TOMOIIBIO TITyOOKOH aHATUTHKU. [ DIEKTPOHHBIN pecypc| — DIeKTpoH. AaH. — M.
: Mann, lBanoB u ®@epbep, 2014. — 352 c. — Pexxum nocryna: http://e.lanbook.com/book/62154

2. ITerpocoB A. A. «Ctparernueckoe IIiaHUpOBaHKUE U MPOTHO3UPOBAHUEY. YueOHOE
nocobue [ DneKTpoHHBIH pecypc] MoCKOBCKUiT TOCy1apCcTBeHHBIN TopHbIN yHuBepcuteT 2001 T —
Pexum noctyna: http://www.knigafund.ru/books/177036

4.3 lonoJTHUTEIbHAS JIUTEpPATypa

1. UybykoBa U. A. « Data Miningy. [DnexTponsslii pecypc] WznarenscrBo: MHTEpHET-
VYuusepcuretr Mapopmannonnsix Texnomnoruit, 2008 r. —Pexum gocryna:
http://www.knigafund.ru/books/177992

2.
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4.4 DsieKTpoHHbIE 00pa3oBaTe/bHbIE pecypchl

1. https://online.mospolytech.ru/course/view.php?id=12081

4.5 JInneH3M0HHOE U CBOOOJAHO PacnpocTpaHsieMoe NPOrpaMMHoOe
ob0ecrieyenue

1. Onepannonnas cucrema, Windows 11 (wnu Hmke) - Microsoft Open License
2. OducnHeie npunoxxerusi, Microsoft Office 2013 (umu Huxe) - Microsoft Open License

4.6 CoBpeMeHHbIe po(ecCHOHANIBbHBbIE 0a3bI JaHHBIX M HH(POPMAIIHOHHbIE
CIIPABOYHBbIE CHCTEMBI

N —

Cevinku Ha pecypcvl OONHCHBL COOepAHCamb AKMYAIbHbIN 2NeKMPOHHbIL adpec U Oblmb
00CmynHviMu 015 nepexooa ¢ 1106020 Komnviomepa.

5 MarepuajbHO-TEXHHYECKOe o0ecreyeHue

5.1 TpeboBanust K 000PYIOBAHHIO ¥ IOMEIICHUIO JUTSI 3aHATHIA

JlabopaTopHble pabOTBI W CaMOCTOATENbHAsE paboTa CTYIEHTOB JOJKHBI MPOBOJUTHCS B
CIELUAIM3UPOBAHHON ayJUTOPHUM, OCHALICHHOW COBPEMEHHOM OPITEXHMKOM W IEPCOHAIbHBIMU
KOMIIBIOTEPAMH C TPOrpaMMHBIM OOECHEYeHHEM B COOTBETCTBHUM C TEMATHKOM H3y4aeMoro
maTtepuana. Yucino pabounx MeCT B ayJUTOPUH JOHKHO OBITH TOCTATOYHBIM Ui OOECTIeUeHUs
WHAUBUAYaAIbHON paboThl cTyneHToB. Pabodee mecto mpernojaBaTelis TOJDKHO OBITh OCHAIEHBI
COBPEMEHHBIM KOMIBIOTEPOM C MOAKIIOYEHHBIM K HEMY MPOEKTOPOM Ha HACTEHHBIM SKpaH, WIH
MHBIM aHAJIOTHUYHBIM 10 (YHKIIMOHATHHOMY Ha3HAUEHUIO 000PYAOBaHUEM.

JlekuioHHbIE 3aHATHS JOJKHBI MPOBOAUTHCS B CIEHUAIM3UPOBAHHBIX AyJIUTOPHUSIX C
KOMILUIEKTOM MYJIbTUMEIUHHOTO 000PYIOBaHUS W/WIIM JOCKOM I 3amuceil MaTepuanioB. Yucio
paboynx MeCT B ayAMTOPHUH JOJDKHO OBITH TOCTATOYHBIM JJisi 00ECIeYeHHs] WHIWBUIYaTbHOM
paboTHI CTYICHTOB.

5.2 TpeGoBaHus K TPOrPaMMHOMY 00€CTICUCHUTO
JInst  BBIMOJNIHEHUS J1a0OpaTOpHBIX pabOT M CaMOCTOATENbHON paboThl HEOOXOIUMO
clietyroniee nporpaMMHoe o0ecTieueHue:

1. Microsoft windows.

2. Oducnsie npunoxenus, Microsoft Office.
3. Be6-6payzep, Chrome.

4. Microsoft Visio

Jlyis poBeCHUS JIEKIIMOHHBIX 3aHSATUN CIENUATBHOTO MPOTPAMMHOIO OOCCIICUEHUS IS
OCBOCHHUS JUCITUTIIMHBI HE TpeOyeTCsl.
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6 MeToanyecKkue peKOMeHIAlNU

6.1 MeToanueckne peKoMeHIalUN ISl IPENoAaBaTeJis 10 OPraHu3anun
00y4eHus1

1. IIpy TOATOTOBKE K 3aHATHUSAM CIEAYET MpeABapUTENbHO MpopaboTaTs MaTepuall 3aHsATHs,
IIPEAYCMOTPEB €r0 MoJayy TOYHO B OTBEACHHOE JUIS 3TOrO Bpems 3aHATHs. ClenyeT NOoAroTOBUTH
HEOOXO/MMBIE MaTepHajbl — TEOPETUYECKHE CBEACHUS, 3a1aund U ap. [Ipu mpoBeaeHuu 3aHATHSA
cleyeT KOHTPOJIMPOBATh MOJady MaTepuaja U pelieHHe 3aJaHhil ¢ yueToM y4yeOHOro BPEMEHH,
OTBEJICHHOTO JIJIS 3aHATHS.

2. Tlpu mpoBepke pabOT W OTYETOB CJENYEeT YYHUTHIBATH HE TOJHKO NPABHILHOCTH
BBIMIOJIHEHUS] 3aJaHuil, HO M ONTHMAaJIbHOCTh BBIOPAHHBIX METOAOB pEIICHUS, MPaBUIHLHOCTH
BBITIOJIHEHHS BCEX €r0 I1aroB.

3. Ilpu opraHuzanvyd U TPOBEACHHUS IK3aMEHOB B MPAKTHKO-OPUEHTHUPOBAHHOU (hopme
CJIeMyeT UCIOJIb30BaTh YTBEPKICHHbBIE Kadenpoit MeTonnueckne peKOMEH IalluH.

6.2 MeToanuyeckue yKa3aHus sl 00yYAKOIUXCH M0 0CBOCHUIO JUCHUIINHbBI

N3y4eHne qUCHUILINHBI OCYHIECTBIIAETCSA B CTPOIOM COOTBETCTBUU C LIEJIEBOM YCTaHOBKOW B
TECHOM B3aUMOCBS3M Yy4eOHbIM MIaHOM. OCHOBOM TEOPETUYECKOM IOATOTOBKH CTYIEHTOB
ABIIAIOTCS ayIUTOPHBIC 3aHATHS, JICKLINU.

B mpouecce camocTosITeNbHONM pPAaOOTHI CTYAEHTHI 3aKpEIUIAIOT W yIIIyOJSIFOT 3HaHMA,
MOJIy4YeHHBIE BO BpeMs ayJAMTOPHBIX 3aHATHH, T0opabaThIBAalOT KOHCIEKTHI M 3aIlUCH, TOTOBSATCS K
MIPOBEICHUIO U 00pabaThIBAIOT PE3yJbTATHI JJAOOPATOPHBIX PabOT, TOTOBATCA K MPOMEKYTOUHOM
aTTECTAllUH, a TAKXKE CAMOCTOATEIBHO U3Y4alOT OTAEIbHbIC TEMbI YU€OHOH MPOrpaMMBbI.

Ha 3aHATHAX CTYyOEHTOB, B TOM YHCJE IPEANOJATAIOIINX INPAKTUYECKYIO INESATEIBHOCTD,
OCYILIECTBIISICTCS 3aKPEIJICHUE MOJyYSHHBIX, B TOM YHCJIE M B IPOLIECCE CAMOCTOSTEILHON PadOTHI,
3HaHuil. Oco0oe BHHMMaHHE OoOpallaeTcsd Ha Pa3BUTHE YMEHUH U HABBIKOB YCTAHOBJIEHUS CBSI3U
MOJIOXKEHUN TEOPUH C MPO(ECCUOHATEHON AEATENbHOCTBIO OYAYIIEro CIelUaInCTa.

CamocrosiTenpbHas paboTa OCYIIECTBISETCS WHIUBUIYyAIbHO. KOHTPOIb CaMOCTOATEIbHON
paboThI opranusyeTcs B IBYX (popmax:

. CaMOKOHTPOJIb U CAMOOLICHKA CTY/ICHTA;

. KOHTPOJIb CO CTOPOHBI IIpenoaBaTelieil (TEKYIUi U IPOMEKYTOUHBIN ).

Kputepusimu o1leHKH pe3yJIbTaTOB CaMOCTOSATEIbHON pabOThI CTYICHTA SBISIIOTCS:

. YPOBEHb OCBOCHHSI CTYJICHTOM Y4eOHOTO MaTepuara;

® YMCHUA CTYACHTA HCIOJIB30BATb TCOPCTUYCCKHUC 3HAHHA TIIPU BBIIIOJHCHUU
NPaKTUYECKHX 3a/1a4;

. c(hOpMUPOBAHHOCTH KOMIICTECHIIN;

. odopmIleHHe MaTepuaia B COOTBETCTBHH C TPEOOBAHUSIMH.

7 @oHI OLEHOYHBIX CPEACTB

7.1 MeToAbI KOHTPOJISI M OLICHUBAHNS Pe3yJIbTATOB 00y4eHHUs

B mportiecce 00yueHust UCTIOMB3YIOTCS CIIEAYIOIINE OIICHOYHBIE (POPMBI CAMOCTOSATEIHHON
paboThI CTYIEHTOB, OIIEHOYHBIC CPEICTBA TEKYIErO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOUHBIX
aTTecTalui:

. Bo BTOpOM cemecTpe n3ydeHus JUCHUILUIMHBI: TPOBEPKA JOMAITHUX 3aJaHUM,

OK3aMCH.
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7.2 lllkana u KpUTEPHH OLICHUBAHUS Pe3yJbTATOB 00y4eHUs!

[TpomesxyTounas arrecranus oOy4aromuxcs B (popMe dK3aMeHa IMPOBOAUTCS IO
pe3yabTaTaM BBIIIOJHEHHS BCEX BUIOB yUeOHOM paboThl, MPEeyCMOTPEHHBIX Y4EOHBIM TJIAHOM IO
JAHHOW JUCLMILIMHE (MOAYIIIO), IPU 3TOM YUYUTBHIBAKOTCS PE3YbTAThl TEKYIET0 KOHTPOJIS
yCIIEBa€MOCTH B TedeHue ceMecTpa. OLeHKa CTeNeHH JOCTHXKEHUS 00y4atoIUMHKCS TUITaHUPYEMbIX
pe3yabTaToOB 00Y4YEHUs MO AUCLHUILINHE (MOIYJII0) IPOBOAUTCS MPENOAABATENIEM, BETYLIM
3aHATHS 110 TUCLUIUIMHE (MOYJII0) METOIOM SKCIEPTHON olieHKH. [Io utoram npoMexyTo4Hoi
aTTeCTalllU N0 JUCLIUILUINHE BBICTABIISIETCS OLEHKA KOTIIMYHOY, «XOPOILIOY, «yIOBICTBOPUTEIIBHO
UJIN «HEYAOBIETBOPUTEIILHOM.

[Ixana oleHNBaHUSI PE3YJITATOB IPOMEKYTOYHON aTTECTALIUU ONpeesieHa B 11 5.6
«[IonoxeHnu O NMPOBEACHUU TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTeCTaluu
oOyyaromuxcst henepanrbHOro rocy1apCTBEHHOT0 OI0KETHOTO 00pa30BaTENIbHOTO YUPEKACHUS
BhIcIero 00pa3oBaHus «MOCKOBCKUH MOMUTEXHUYECKUN YHUBEPCUTET», YTBEPIKACHHBIM
MpUKa30M pekTopa MOoCKOBCKOTo nojutexuuueckoro ynupepcurera ot 31.08.2017 Ne 843-O/1. B
Clly4ae BHECEHUS U3MEHEHUH B JJOKYMEHT WU yTBEp KAeHUs HOBOro [lonoxenus, cnenyer
YYUTBIBATh IPUHATHIEC TPABKH.

K npomMexyTo4HOM aTTecTanuu AOIMYCKArTCs TONBKO CTYACHTHI, BHIIIOJHUBUIME BCE BUJIBI
yueOHOi1 paboThl, peTycMOTpeHHbIe padoueil mporpaMmMoit AUCHUIUIMHBL [Ipu 3TOM uconb3yeTcs
0aJUIbHO-PEUTHHTOBAs CUCTEMa, BKITFOYAIOIIAs CIEAYIONINEe KPUTSPUH OIICHKH.

Kpurepuii 3HavyeHUe KpUTepus

Brinosninenue MakcumanbHoe 3HadeHue kpurepus — 100 6auos.

9K3aMCHAIIMOHHOT'O 3aJJaHU A

MakcumanbHasi cyMmma HabupaeMbIx 1o aucuuruinae 6amtoB — 100. C Hagamom Kaxaoro
HOBOTO CEMECTpa U3YYCHHS JUCIUIUITMHBI HAOpaHHBIC OaJUTbl OOHYJISFOTCS U PEUTHHT CTyACHTA
BeJieTcst 3aHOBO. [lepeBo HaOpaHHBIX 0aIOB B OIEHKY IMTPOMEKYTOUYHON aTTECTAIlUN
MIPOU3BOUTCS COTIIACHO CIEAYIOIICH TabmuIe.

Onenka 1o 6a/JIbHO-PEHTHHIOBOM .
OueHka 1o HTOroBoi aTTecTanuu
cucreme
0...49 HeynoBnerBopurtenbHO
50...59 Y 10BIETBOPUTENBHO
60 ...75 Xopor1o
76 ... 100 OTan4nHo

7.3 OueHo4YHbIE CPeACTBA

7.3.1 Tekymuii KOHTPOJIb

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOUN ®EJIEPAITAN
OEIAEPAJIBHOE I'OCY IAPCTBEHHOE BIO/DKETHOE OBPA30BATEJIBHOE
YYPEX/IEHUE BBICHIEI'O ObPA3OBAHMA
«MOCKOBCKHU MOJUTEXHUYECKWI YHUBEPCUTET»
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(MOCKOBCKMI1 MOJINTEX)

SK3AMEHAILIMOHHBIN BUJIET Nel
10 TUCLUIUINHE
«Texnonoruu ananusa Big datay
Hanpasienue noaroroBku 01.04.02 IIpukinagHas MaTeMaTHKa U HH(OpMATUKA

BOIIPOCHI:

MeToabl cerMEeHTaIMH KJIMEHTOB.

SAnpoBoii (HEMUHEHHBI ) METO] TTIABHBIX KOMITIOHEHT.

MeTop! KilacTepu3aliy, UCIOIb3YIOIIHE rpadbl

PeanuzoBaTh 00ydueHue HEHPOHHOM CETH C IBYMsI HEMpOHAMHU I10 MpaBmily Xe60a Juist
3agaun kiaccudukanuu. [IpuBectr UCXOAHbBIE TaHHbBIE U PE3yIbTaThl 00YUYEHHUS CETH B
Tabn. 1 (Tabnauna mpuiaraeTcs)

YTBepKIaeHO: / [« » 20 T
HcxoaHble naHHbIe HopMmuposaHHEIe 3HAYEHHS
[Morpebnsemas [Morpebnsiemas
Bxoauele nadHbie Llena, pyo. Llena, pyo.
MOILLIHOCTh, BT MOLIHOCTh, BT
Xa Xz
X1 X1
LG MF-6543AFS 2350 10490 049 0,28
Daewoo KOR-6L65 1800 4990 0,37 0,14
Bosch HMT
75G421 1270 6690 0,26 0,18
BBK 20MWS-
709M/B 1050 4290 0,22 0,12
Panasonic NN-

DS592M 1820 25590 0,38 0,69
Midea AGE2IAIV 1250 6490 0,26 0,18
Rolsen MS1770MU 1150 4290 0,24 0,12

Samsung
MESTKRW-1/BWT 1550 3790 0,32 0.16

TunoBble NpaKkTHYeCKHE 32 JaHUS
1. Peanu3oBath 3a/1auy IOHWKEHUS Pa3MEPHOCTH;
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2. Hcmonp30BaTh METO/ TVIABHBIX KOMITOHEHT JJIS BBISIBJICHUS TIPEINOYTECHHN.
3. Peanu3oBaTh 00ydeHue HEHPOCETH C UCIIOIB30BaHUEM MpaBmia Xe0oa
4. OpraHu3oBaTh CaMOOpPraHu3ymmyrocsa kapty Koxonena .
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