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1 Hesnn u 3a1a4m U3y4YeHUsl AU CHUIIHHBI
1.1 Ileab ocBoeHMs TUCUMILIUHBI

Henn w3ydeHWs AUCHUIUTUHBI OIpPENENIEHbl TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM BhICHIET0 OOpa3oBaHUS M cooTHeceHbl ¢ obmumu wnemsmu OOIT BO mo
HampaBieHuto moArotoBku  «llpukmagHas wmaremaTnka W uWHpOpMaTtuka»  (YpOBEHBb
MarucTpaTypbl), B paMKax KOTOPOIO IPENnoAaeTcs AMCLUILINHA.

JlaHHasi JUCUUIUIMHA CTaBUT CBOEM HeJdbK H3Y4YEHHE QITOPUTMOB aHalIM3a M
WHTEPIpPETAlud  JaHHBIX, (OPMHPOBAHHWE  MPAKTUYECKUX  HABBIKOB  HCIOJB30BAaHUS
COBPEMEHHBIX IMPOrPAMMHBIX CPEJACTB pELICHMs 3ajad aHajiu3a U HMHTEPHpEeTaluu JaHHbIX,
(OpMYITHPOBKH TUIIOTE3 00 UX CTPYKTYPE.

[Ipouiecc ocBoeHus: NaHHOW IUCUMIUIMHBI HANpaBlieH HA MOJy4YeHHs HEOOXOAWMOIo
o0beMa TEOpeTHUECKUX 3HaHuM, oTBevaromux TpebdoBanusM ®I'OC BO u obecrieunBaroninx
YCIIEIIHOE MPOBEAECHNE MAarCTPOM HayYHO-HCCIIEA0BATEIBCKON U TPOEKTHO-TIPOU3BOICTBEHHOMN
npodeccHoHaIbHON  JesTeNbHOCTH.  Llenu  JMCHMIIIMHBI  COOTBETCTBYIOT — CIIEAYIOLIUM
dbopmupyembim kommerenmusm: [1K-4, TTIK-7, TIK-11.

1.2 3agauy AU CHUIIINHBI

OcHOBHEBIE 3224 JUCITATIINHEI:

— U3YUCHHUEC MCTOJAO0B IMPUKIAJHOTO aHaJIn3a JaHHBIX;
— OCBOCHUEC KOMITBIOTCPHBIX CPCIACTB CTATUCTHUYCCKOT'O aHAJIN34a,

- HpI/I06peTeHI/Ie IMPAKTUYCCKUX HABBIKOB MNPUMCHCHHA CTATUCTUYCCKUX METOJOB JIA
AaHAJIM3a JaHHBIX U ITPOTHO3UPOBAHHA CTOXAaCTHYCCKUX IIPOLECCOB.

1.3 MecTo IMCHMIVIMHBI B CTPYKTYpPe 00pa30BaTeibHOM MPOTrpaMMbl

JucuunnunHa «MeToapl aHalivM3a JaHHBIX» OTHOCHTCA K AMCHUIUIMHAM TIO BBIOOPY
BapuaTtuBHOM 4actu bnoka 1 "Jlucuumimasl (MOAY/IHM)" MOJATOTOBKH Marucrpa, Oasupyercs Ha
3HAHUSIX, MTOJTYYEHHBIX MO0 CTAHJAPTY BHICIIETO 00pa30BaHUsI.

Mecto kypca B mnpodecCHOHaIbHON MOATOTOBKE MAarucTpa OMpPENeNseTcs pPOJbio
METO/IOB aHAJIM3a U WHTEPIPETAllMU JTAaHHBIX B (POPMUPOBAHUU BBICOKOKBATH(PHUIIMPOBAHHOTO
crienuanucTa B Jito0Oi o0nacT 3HAHWM, HCIONB3YIOLIEH MaTeMaTHdeckue Mojenu. Tak Kak
MOJENUPOBAaHUE MHOTHX TPOIECCOB W SBJICHUM, 3aBUCSIIUX OT OOJBIIOr0 KOJIMYECTBA
napaMeTpoB, HEU30€KHO BBI3BIBAET TPYIHOCTH, CBS3aHHBIE C BBISIBICHHEM CTPYKTYPBI
B3aMMOCBS3€H ATHUX MapaMeTpoB, U MPOU3BOJUTCA HA OCHOBE aHaIM3a CTOXaCTHYECKOM
uHpopmanuy, TpeOyrolel OT crenuanicTa 3HaHUH U HaBBIKOB MPUMEHEHHS METOJO0B aHaju3a
JAHHBIX, TUCHUIUIMHA « METOIbl aHau3a JTaHHBIX» SIBJSIETCS BAXKHBIM 3BEHOM B 00ECIICUCHHH
MarucTpa 3HAaHUAMHU, MO3BOJISIIOIIMMU TPHUKIAJHUKY YCIEIIHO BECTH MPOo(ecCHOHATbHYIO
JesITeNLHOCTD B chepe pa3paboTku MaTeMaTHUECKUX MOJENEH, a Takke 00ecreuynBaTh MOJHBIN
LUKII POIECCa MOIETUPOBAHMUS.

HMmMeetcs morudyeckas u COACPKATCIBHO-METOANYICCKAA B3aUMOCBA3b C APYT'UMHU YaCTAMU
OOII BO. I[I/ICL[I/IHJ'II/IHa «MeToabl aHalIM3a JaHHBIX» CBS3aHa C JUCHUIIMHAMU 06a30BOro UKJIa
U ApYruMHu OUCHUIIIMHAMU BapHaTHBHOﬁ qacCTH. I[aHHBIﬁ KypC HanOoJjiee TECHO CBS3aH C
KypCaMu: MATCMATUYCCKUC MCETOJAbI MNPCACTABIICHUSA W aHAJIM3a Moz[eneﬁ, AUCKPCTHBIC U
BCPOATHOCTHBIC MATCMATUYCCKUC MOICIIN.



HeoOxoauMbeiM TpeGOBaHHEM K «BXOJHBIMY» 3HAHUSM, YMEHUSM H OTBITY JESATEILHOCTH
oOyyJaromerocsi Ipyu OCBOCHUU JAHHOW MUCLMIUIMHBI, TPUOOPETEHHBIM B PE3yJabTaTe OCBOCHUS
MPEALIECTBYIOINUX AUCHUILIMH SBIICTCS YBEPEHHOE BIIAJICHUE MATEPUAIIOM KypCcoB «JInHenHas
anreOpay, «Jluckpernas marematuka», « Teopust BEpOSTHOCTH U MaTeMaTHYECKasi CTATHCTUKAY.

[Iporpamma onpenensier oOmMii 00beM 3HAHUH, MO3BOJSIOMINNA CHOPMHUPOBATH Y CTYACHTA
OCHOBBI TEOPETUYECKUX 3HAHUH 110 BOIIPOCAM METOJUKH PUMEHEHHS METOJIOB aHAIN3a JTaHHBIX
Y IPAKTUYECKHUX HABBIKOB IPUMEHEHUS CTATUCTUUECKUX METOIO0B.

1.4 Hepeqeﬂb IJIAHUPYEMBIX pe3yJbTaToB oﬁyt{em/m mo AUCHHUIIINHE,
COOTHECCHHBLIX C INIAHUPYEMBIMHU PE3yJbTaTaMHU OCBOCHUS 06pa30BaTeJ’IbH0ﬁ NnporpamMMmail.

B PE3YIbTATC U3YUCHUA KypCa «METOJAbI aHalln3a JaHHBIX» CTYJACHT JOJIPKCH OBJIAACTh:

Unniexc Coznepxanue B pe3ynbTare nzydenus yudeOHOM TUCIUILTUHBI 00yJaroIuecs
HN;‘; KOMIIETEH | KOMIIETEHIUH (UITH JOJKHBI
o 895051 e€ gactu) 3HATH yMeThb BJIAJICTh
CIIOCOOHOCTEBIO — 3aJa4yy aHa/lM3a | — CTaBHUTh 3aJlayd | — METOJaMM Kia-
pa3pabaTbIBaTh U aHa-| TAHHBIX; WHTEPIIpETAIIiN ccU(UKAIUU  JIaH-
JIM3UPOBATh KOHIIEH-| — IOIXOMBI K | TaHHBIX; HBIX
TyaJIbHBIE U TEOPETHU- aHaJIn3y U | — HCIIOJIB30BATh — METoaaMu KOp-
qecKre MOIENH pelia-| WHTEPIpeTaun OCHOBHBIC METOBI | PEISIIIIOHHOTO |
eMBIX 3a7ad Tpoekt-| AAHHPIX, aHamu3a  BPEMEH- | TUCIIEPCHOHHOTO
HOH WM TIPOM3BOJI- MOJTy9aeMBIX C | HBIX PSJIOB; aHaau3a;
CTBEHHO-TeXHOomoru- | HTOMOLIBIO — TIPUMEHATH OC- | — METOJaMH IIpo-
YeCKOi IeATETBHOCTH PIH(bOpMaHHOHHo- HOBHBIE METOJBI W | THO3UPOBAaHUS
U3MEPUTEITHHBIX aJTOPUTMBI WHTEIN-
1 [K-4 CHICTEM. JIEKTYyalIbHOrO aHa-
— OCHOBHBIE MpHU- | JIH3a.
HITAITBI B METONIUKY
a”anu3a  JaHHBIX,
MPUHITAIIEI cOopa U
MOJTOTOBKH HMCXOJI-
HBIX JaHHBIX;
— OCHOBHBIC IIpH-
HIIWITBl MOJIEITHPO-
BaHHWS  HEolpere-
JIEHHOCTH
CIOCOOHOCTBIO pa3pa-| — Cmoco0bl  HWC- | — CaMOCTOSTENb- | — METONAMH CHH-
0aTeIBaTh M ONTHMHU-| TIONB30BAHUS  CO- | HO BBIOpaTh METOJ | )KCHHS  pa3MepHO-
3UpOBATh Ou3Hec-| BPEMEHHBIX METO- | aHallM3a  JAaHHBIX | CTU JaHHBIX.
2 [IK-7 [|momamsi Hay4yHo-| OB aHAIM3a UL | 33Ja4H
HPHKIAIHBIX TIpoek-| PCHICHHA HAydHBIX | —  HMCIOIB30BATH
TOB Hu MPAKTHYECKUX | COBPEMEHHBIC TeO-
3a1a4y pun 11 BbIOOpa
METO/a.
CIIOCOOHOCTBIO — COBpEMEHHEIE — [PUMEHSTh U3Yy- | — HABBIKAMU HC-
paspabathiBaTh TEHACHLIMU pa3BU- | YECHHbIE METOBI | ITOIL30BaHUA  CO-
AHATUTUYECKHE THSI METOIOB aHa- | aHajaM3a JIAHHBIX | BpEMEHHBIX  IPO-
0030psl  COCTOSIHMs| JIN32 IaHHBIX. NP PEIICHUH pe- | TPAaMMHBIX CpPEICTB
3 [IK-11 |o6nactu npuknamoii aJBbHBIX MIPaKTH- | aHAIN3a JaHHBIX.
MaTEMaTHKU 74 IECKUX 3a/ad,
“H(OPMAITMOHHBIX — CONCPKAaTelIbHO
- WHTEPIPETUPOBATH
u 00OCHOBBIBATh
TIOJTyYEHHBIE




N Wnnekc Conepxanue B pesynbTare nzydenus yuaeOHOM TUCITUILTUHBI 00yYaroIInuecs
o
- 1_1 KOMIIETCH | KOMITCTCHIUY (I HOJIKHBI
o LUU e€ yacTn) 3HATh YMeTh BJIAJETh
pE3yIbTaThL.

Hpouecc OCBOCHMUA AUCHUITIINHBI ((MGTOI[BI aHaJIM3a JaHHBIX» HAIIpPAaBJICH HA ITOJIYYCHUA
HeoOxoauMoro obObema 3HaHMM, oTBevaromux TpedoBanusM PI'OC BO u obecneumBarommx
YCIIEIIHOE BEJIEHUWE MarucTpoM Hay4HO-HCCIIE0BATENbCKOM, MPOEKTHON M MPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOM JACATCIIbHOCTH.

Tak Kak MHOTHE npouecCcol W ABJICHUA  3aBUCAT OT OOJIBIIIOTO  KOJIHMYECTBA
XapaKTCPU3IYIOIUX UX IMapaMCTPOB, YTO O6YCJ'IaBJ'II/IBa€T TPYAHOCTH, CBA3AHHBIC C BLIABJICHHEM
CTPYKTYpPBI B3aHUMOCBS3€M 3THX IapaMeTPOB, MOJEIMPOBAHUE TAKUX IPOLIECCOB IMPOU3BOAUTCS
Ha OCHOBE aHaJM3a CTOXAaCTUYECKOM, HEMOJHOW MH(pOpMaluu, TpeOyrolleld OT creruaincra
3HAHUH 1 HABBIKOB MPUMCHCHUA METOOOB aHAIM3a JaHHbIX.

2. CTpyKTYpa U coep:KaHue AUCHUTITIUHBI
2.1 Pacnipenesnenue TPyA0EMKOCTH AUCHUILUINHBI 10 BUAAM padoT

OO6mast TPyAOEMKOCTh JUCIHUIUIMHBI COCTaBIsSeT 3 3a4eTHBIX eAuHHIBl, 108
aKaJeMHuecKux yacoB (U3 HUX 32 ayautopHbIX). Kypc «MeToipl aHamm3a JaHHBIX» COCTOUT U3
JIEKIIMOHHBIX W JIA0OPATOPHBIX 3aHSTHH, COMPOBOXKIAEMBIX PETYISIPHONW WHINBUIYATIbHOU
paboToii TIpenojaBaTeNs CO CTyIACHTaMH B TIPOIECCE CAMOCTOATEIBHON paboThl. B KoHIIE
ceMecTpa MpOBOAUTCS HK3aMeH. [IporpamMMol IUCHMIUIMHBI MPEeIyCMOTpeHbl 16 YacoB
JIEKIIMOHHBIX M 16 9acoB 1a0OpaTOPHBIX 3aHATHH, a TaKke 49 4acOB CaMOCTOATEILHON pabOThI U
27 4acoB MOATOTOBKH K DK3aMEHY.

3HaHUS W HaBBIKH, MMOJydaeMble OOYJAIOIIMMUCS B pe3ylIbTaTe U3YYCHUS IUCITUTIIMHBI,
HEOOXOIUMBI ISl TOJATOTOBKM K paldoTe ¢ peaJbHbIMH JaHHBIMA B XOJI€¢ BEACHHUS HMHU
poheCCUOHAIBHON JIEATETHHOCTH.

Cemectp
. Bcero
Bun yaeOHoM paboTh (1acs)
4acoB
1
KontakTHasi padora (Bcero) 32,3 32,3
B Tom uucne:
3aHATHS JIEKIIHOHHOI'O TUIA 16 16
3aHATHA CEMUHAPCKOTO TUTA (CEMUHAPHI, TPAKTUYECKHE 3 3
3aHATHUSA)
JlaGopaTopHbIe 3aHATHUS 16 16
HNnas konTakTHas padora:
KonTtpons camocrostensHoit padotsl (KCP) — —
ITpomexxyrounas arrectrauus (MKP) 0,3 0,3
CamocrosiTesibHast padoTa (Bcero) 49 49
B ToM uucne:
Kypcogas pabora - —




Cemectp
. Bcero
Bun yae6HOMI paboThI (1acsr)
4acoB
1

[TpopaboTka yueOHOTO (TEOPETHUECKOTO) MaTeprala 25 25
[ToaroroBka K TeKyIiemMy KOHTPOJIIO 24 24
KoHTpoJb: 3x3amMeH
[ToaroroBka K 3K3aMeHy 26,7 26,7
OO0mas Tpy10eMKOCTh yac. 108 108

B TOM 4YHcJie KOHTAKTHAas

paGota 32,3 323

3a4. ef 3 3

2.2 CTpyKTypa IMCUUIJIHHBI:

Pacnipenenenne BunoB yueOHOM pabOThl M UX TPYTOEMKOCTH TIO pa3jesiaM JUCIUIUIHHEI.
Paznenbr auctuminebl, u3ydaemsie B 1 cemectpe

KosmuaecTBo yacoB
Ne HanmenoBanue pa3nenos AymutopHai | Breaymuropas
Bcero paboTta paborta
JI JIP | xontposr | CPC
1 AHnanmu3 JaHHbIX. OCHOBHBIE IOHATUS U 8 2 2 5 5
poOIeMBI
2 | Hemapamerpuueckue METO bl KITACCH(DUKALINH. 14 2 2 4 6
3 Knaccudukanus JIaHHBIX Ha OCHOBE | 4, 2 2 4 6
CTaTHUCTUYECKUX MOJeei
4 | KnactepHblii aHaIu3 14 2 2 4 6
5 | AHanu3 MaTpUI] UCXOAHBIX JAHHBIX 10 2 2 2 4
6 | MeToabl CHUKEHHS pa3MEPHOCTEN TaHHBIX 10 2 2 2 4
7 | Metopl NpOrHO3UPOBAHNS BPEMEHHBIX PSIIOB 14 2 2 4 6
8 Cuctembl Data Mining. B 3ajadax aHajiu3a M 23,7 2 2 47 15
WHTEPIPETAINH JAaHHBIX
[Tpomexxyrounas arrectanus (MKP) 0,3 — —
Hmozo: 108 16 16 26,7 49

[Ipumeuanue: JI — nexuuu, JIP — maboparopusie 3anarus, CPC — camocrositenbHas pabota
CTYyJICHTA.

2.3 ConepxaHue pa3/iesioB JUCHUILIAHBI:

dopma
HaumenoBanue P
Ne Conepxxanue paszzaena TEKYILETO
paszzaena
KOHTPOJIS
1 2 3 4
IIpoOaema 00pabOTKM MaHHBIX. MaTpuiia JaHHBIX.
AHanu3 TaHHBIX. P P 1 prua 1 Onpoc no
['MmoTe3b KOMITAKTHOCTH M CKPBITHIX (PAKTOPOB. pesyibTaTam
1. |OcHOBHBIE HOHATHS 6 .
CTpykTypa MaTpHUILbl JAHHBIX U 33Ja4l 00pabOTKH. J1abopaTopHOU
Y TIPOOIIEMBI paBoTHI
Martpunia 00beKT-00BEKT U MPU3HAK-TIPU3HAK.




HaunmenoBaunue
paszzaena

Coneprxkanue pazzena

dopma
TEKYILETO
KOHTPOJIA

2

3

4

Paccrosiaue u 6:m3octh. MI3MepeHne npu3HaKoB.
OtHomeHus U ux npeacrapieHue. OCHOBHBIC
npoOsieMbl m3MepeHnid. OCHOBHBIC THIIBI IITKAJ.
[Ipob6nema anexBaTHOCTH. OCHOBHBIE 33/1a4H
aHaJIN3a ¥ HHTEPIPETAIIMH JTAaHHBIX

Hemnapamerpuueckue
METO/IbI
KJIacCU(PUKAIIUH.
Hemnapamerpuueckoe
o0ydeHue
JTUCKPUMHUHAHTHBIX

(byHKIMH.

Pemraromye noBepxXHOCTH U JUCKPUMHUHAHTHBIE
¢bynkuuu. JInHelHpIe TUCKPUMUHAHTHBIEC (QYHKIIUU
KJI1accCu(UKATOP M0 MUHUMYMY PACCTOSHUS.
JInneiinas paznenuMocts. KycouHO-MHEHbIE
TUCKpUMHHAHTHbIE QyHKUMU. Hennnelinele
JUCKpUMHMHAHTHbIE pyHKIMU. [loTeHnanbpHbIe
(YHKIMM KaK JUCKPUMHUHAHTHBIE PYHKIUY.
[IpocTpanctBo Becos. [Iporeaypsl 00yueHus ¢
KOppeKIKel omuOoK: IpaBUiio ¢ (GUKCHPOBAHHBIM
MpUpalieHueM, TPaBUII0 a0COJIIOTHOM KOPPEKIUH,
YaCTUYHO KOPPEKTUPYIOIIEE MPABUIIO.
O0600111eHHbIE TPaIuEHTHBIE METO/IBI.
[lepcentponnsiit kpurepuii. [Ipouenypst o0yueHus
Ha OCHOBE MUHHUMAJIbHOM CPEIHEKBAAPATUYHON
OIMMOKH: TICEBIONHBEPCHBIM METOI, METOT XO-
Kampsana.

Ormpoc 1o
pe3ynbTatam
WHIUBUIYATEHOTO
3aJjaHusl

Knaccuduxkanus
JAHHBIX HA OCHOBE
CTaTHCTHYECKUX
MoIelen

OyHk1MsA noteps. baliecoBckas TMCKPUMUHAHTHAS
¢dbyakuus. [IpunasTHE peneHne Mo MaKCUMyMYy
npaBonoaoous. OnTumanbHas JUCKPUMUHAHTHAS
(GyHKIIUS 1711 HOPMAIBHO pacipeieICHHBIX
o0pa3oB. JluckpumuHanTtHas ¢pyakius Ouimrepa.
MHOKECTBEHHBIN TUCKPUMUHAHTHBIA aHAIH3.
[TomaroBbiii TUCKPUMHUHAHTHBIN aHau3. OMIMOKH
kiaccudukauu. [IpumMepsr mocTpoeHust
CTATUCTUYCCKUX TUCKPUMHUHAHTHBIX (DYHKIIMH 7151
Pa3IMYHBIX CTATUCTUYECKUX HECKOJIBKHX MOJCIICH
naHHBIX. OOy4ueHue ISl CTATUCTUICCKUX
JTUCKPUMHUHAHTHBIX QYHKIMNA. OLEeHKH
MaKCHMaJIbHOTO MPaBI0I0a00us, OalieCOBCKHE
onenkn. Hermapamerpuyeckoe onenuBanue. Meto
HelapaMeTPUIEeCKOTo OIICHUBaHUs Ha ocHOBe K-
OIMIKaMIIero cocencTna.

Omnpoc 1o
pesyabTaTtam
112a00pPaTOPHBIX
pabot

KnacrepHslil ananus

OcHoBHBIE THIIBI 33]1a4 KJIacTep-aHain3a. Mepbl
noao6us u GyHKIUHM paccTosiHus. Beibop kpurepus
Kiactepusanuu. KiiactepHbie METOIbI, OCHOBAHHBIC
Ha eBKJINI0BOI MeTpuke. Mepapxudeckas
knactepusanusa. Meton K-BHYyTpUTpyIIOBBIX
cpennux. Micronb3oBaHue METOI0B Teopun rpadon
B 3aJauax kinacrepuzanuu. Kimacrepuszamus Ha
OCHOBE aHaJIN3a MJIOTHOCTEH BEPOSITHOCTEH

Omnpoc 1o
pe3yapTaTaM
CaMOCTOSTEITbHOM
paboTet

Amnanus marpui
HCXOJHBIX TAHHBIX

MetoA ri1aBHBIX KOMIIOHEHT. KOppeJ'ISILII/IOHHaSI
MaTpula 1 €€ OCHOBHBIC cBoiictBa. COOCTBEHHEIC
BCKTOPHI 1 COOCTBEHHBIC UHCIIa KOppCHSILII/IOHHOﬁ

Omnpoc 1o
pe3yabpTaTam
712a00paTOPHBIX
pabot




dopma
HaumenoBanue
Ne Conepxanue pazjena TEKYLIEro
pasznena
KOHTPOJIA
1 2 3 4
Marpuusl. [IpuBenenne KOppeasIuOHHON MaTPULIbI
K AuaroHanbHoO# opme. ['eomerpudaeckas
WMHTEPIIPETALMS IJIaBHBIX KOMIIOHEHT Ha IJIOCKOCTH.
Monenu dakTopHoro ananmsa. OneHka (hakToOpHBIX
Harpy30K METOJ0M MaKCHUMaJIbHOIO
TIPABJIOIOI00US U ICHTPOUIHBIM METOIOM.
[TonroroBka
Bpamienne GpakTopoB v UX HHTEPIIPETAITHSL. 0630pOB
Hcnonb3oBaHue KiIacTepu3aly NPU3HAKOB TS
MeToabl CHUKEHUS pr3all P A TIpOrpaMMHBIX
. CHIDKEHMS pa3MEpPHOCTU. MHOTOMEPHOE CPEACTB,
6. |pa3mepHOCTEH 9
AHHBIX mkanupoBanue (MHW). Merpuueckuit u Ompoc 1o
HeMeTpuueckuit moaxoq Kk MU. Meto s pesynbTaTam
o 112a00paTOPHBIX
OPTOTOHAJILHOIO MPOEKTUpOBaHus. Henuuelinbie pator
MeToa6l M. MHOroMepHoO€ mKajaupoBaHUe
HEMETPUYECKHUX JaHHbIX. MHOrOMEpHBIE
pa3BEPTKHU.
Knaccudukanus MeTo10B IPOTHO3UPOBAHMUSL.
OueHuBanue TPEHA0B. METObI CKOTB3SIIETO
CPEIHEr0. JKCIIOHEHIMAIIBHOE CTIIAKUBAHUE.
PerpeccrnonHbIil aHaM3 U TPOTHO3UPOBAHKUE.
Merto/16I IPOTHO- JIuHeiHbIe TapaMEeTPUIECKHE MOJICTTH BPEMEHHBIX Onpoc no
_ o pe3ynbTaTaM
7. |3upoBaHMs Bpe psA0oB. MeToibl OLIeHUBaHUSI MOJENIEN HaGOpATOPHBIX
MEHHBIX PsJI0B ABTOPETPECCUU, CKOJIB3SIIET0 CPETHETO U pabot
cMemanHbIx Moaenei. CezonHsie moaenu. [Iporuo-
3UPOBAHME HA OCHOBE NapaMETPUUECKUX MOJEIIEH.
[Iporno3upoBaHue ¢ UCMOIb30BAHUEM HEHPOHHBIX
ceTel.
[TonsiTHEe 00 MHTEIIEKTYabHBIX CUCTEMAX aHAIN3a
¥ uHTeprperaiyu AaHHbix. Data Mining -cucrembl
Cgc'TeMLI Data M3BJICYCHUS HOBBIX SHAHUH U3 IAHHBIX. Tunet TMoxroroska
Mining. B 3agayax  |cuctem Data Mining -npeameTHo- TIPE3EHTALINL.
8. |anHanuza u OPHEHTHUPOBAHHBIC AHATUTHYECKUE CUCTEMBI, 3ammra
UHTEPIPETALUU CTaTUCTUYECKUE MAKEThl, HEUPOHHBIEC CETH, JIEPEBbs | MHAMBHIYAILHOTO
JAHHBIX pelieHuid, oOHapy>KeHHE JTIOTHYECKHX 3aKOHOMEp- Sanams
HOCTEH, FEHETUYECKUE AJITOPUTMBbI, CHCTEMBbI
BHU3YyaJIU3allMM MHOTOMEPHBIX JaHHBIX.

2.3.1 3aHaTHA JeKINOHHOI0 THIIA

Paznen 1. IlpoGnema 00paboTku maHHbIX. MaTpunia JaHHbIX. [ MIOTE3bI KOMIIAKTHOCTH U
CKpBITHIX (akTopoB. CTpyKTypa MaTpHIlbl AAHHBIX M 3a1ayd 00paboTku. Matpuiia 0OBEeKT-
00BEKT U MpU3HAK-TpU3HaK. Paccrosuue u 6nm3octs. M3Mepenue mpusHakoB. OTHOLICHHS U UX
npenctaBieHne. OcHOBHble TpoOneMbl u3MepeHuil. OcHOBHBIE TuMbl IIKad. [Ipobrmema
anekBaTHOCTU. OCHOBHBIE 33/1a4M aHANTM3a M UHTEPIPETAIlNK JaHHBIX (2 4.).

Pasznen 2. Pemaromue MOBEPXHOCTH M JUCKPUMHMHAHTHblE (yHKUMU. JIMHeHHbIe
JTMCKPUMHUHAHTHBIE (QYHKIUM KIaccCU(UKATOp MO MHHUMYMY paccTosHus. JluHeitHas
pazaenumocTb. KycouHo-nMHelHble AUCKpUMHUHAHTHBIE (yHKUMU. [ToTeHiuanbHble (QyHKIUU
Kak TUCKpUMUHaHTHble QyHKIMU. [IpocTpancTBo Becos. [Iponenypsl oOyueHust ¢ Koppekuuei
OmMOOK: MPaBWIO C (DUKCUPOBAHHBIM TPHUPAIIEHUEM, MPABUIO aOCOJNIOTHOW KOPPEKIIMH,
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JaCcTUYHO KOppektupyromiee mnpaBuino. OO0OIIEHHBIE TpaJueHTHBIE METObl. [Iporenypsr
oOydeHus HAa OCHOBE MHHUMAJBLHOW CpPEeIHEKBAIPATHYHON OITUOKH: TICEBIOWHBEPCHBIA METO/I,
Metoj Xo-Kambsna. (2.4.).

Pazgen 3. ®ysakums notepb. bailiecoBckas auckpumuHaHTHast ¢(yHkuus. IlpuHsitue
pelieHre Mo MakCUMyMy mpaBaonoaobus. OntuMmanbHas JUCKpUMHHAHTHas (QyHKuus s
HOPMAaJIBHO pacnpeneieHHbIX  00pa30B. JuckpruMyHaHTHAs byHKIMS @uuiepa.
MHOXECTBEHHBI JUCKPUMUHAHTHBIA aHanu3. IlomaroBbli JUCKPUMHHAHTHBIA — aHAJM3.
Ommbkn  knaccupukanuu. llpumepbl TOCTPOCHHS CTATUCTUYECKUX JTUCKPUMHUHAHTHBIX
GYHKUME JUIST Pa3NAYHBIX CTAaTHCTHYECKUX HECKOJIBKUX Mojenel maHHbIX. OOydeHue uis
CTaTUCTHYECKHX JUCKPUMUHAHTHBIX (QYHKIUH. ONEHKH MaKCHMaJIBHOTO MIpaBaoIono0us,
OaiiecoBckne oueHku. Hemapamerpuueckoe oneHMBaHuWE. MeToa  HemapaMeTpUudecKoro
olieHMBaHMs Ha ocHoBe K-Ommkaitiiero cocencrna. (2 4.).

Pa3znen 4. OcHoBHBIE THUIBI 3a/1a4y KJIACTEPHOTO aHainu3a. Mepbl moaoOus v (yHKIHMH
paccrosHua. Bpibop kpurtepus kinactepuszanuu. KiacTtepHble MeTOAbl, OCHOBAHHbBIE Ha
eBKINI0BOM MeTpuke. Mepapxuueckas kiacrepusanus. Meron K-BHYTpUTpYIIIOBBIX CPEAHMX.
Hcnonb3oBanne MeToA0B Teopuu rpadoB B 3a1adax kiactepuszanuu. Kinacrepusaius Ha OCHOBE
aHaJIM3a MJIOTHOCTEH BeposiTHOCTEH (2.4.).

Paznen S. Meron rimaBHBIX KOMIIOHEHT. KoppensnuoHHas Marpuia M €€ OCHOBHBIE
cBoiictBa. CoOCTBEHHBIE BEKTOPhl M COOCTBEHHBIE YHCIA KOPPEISAIMOHHON MaTpHUIBL.
[IpuBeneHre KOppeISIIMOHHOW MaTpullbl K AuaroHanbHoil  ¢dopme. ['eomerpuueckas
MHTEpIIpEeTAIVs II1aBHBIX KOMIIOHEHT Ha IUIOCKOCTH. (2 4.).

Pazgen 6. Mogenu dakropHoro ananmuza. OneHka (aKTOPHBIX Harpy30K METOJOM
MaKCUMAaJIbHOTO TPaBIONOJO0US W UEHTPOUAHBIM MeToJoM. Bpamienue ¢(aktopoB u ux
uHTepnpetanus. lMcnonp3oBaHue KiacTepu3alMyd MPU3HAKOB JJISi CHIDKEHUS pPa3MEpPHOCTH.
Muoromeproe mkanupoBanue (MU). Merpuueckuii 1 HemeTpuueckuii moaxon k MU. Meto bt
OPTOrOHAJBLHOIO MpoekThpoBaHus. Hemuneitneie Metoapl M. MHOTOMEpHOE IIKAaIUPOBAHUE
HEMETPUYECKUX JTaHHBIX. MHOTOMEpPHBIC pa3BepTKH. (2 4.).

Pa3nen 7. Knaccudukamnus MeTo1oB nporHo3upoBanus. OleHMBaHUE TPEHIO0B. MeToapl
CKOJIB34IIETO CPEIHEro. OKCIOHEHIMAIbHOE CriakKUBaHUE. PerpeccCHOHHbIA aHamu3 |
MporHo3upoBaHue. JIMHEHHBIE MMapaMeTPUYECKUE MOJICTH BPEMEHHBIX PsIoB. MeTombl
OIICHUBAHMUSI MOJICICH aBTOPETPECCUH, CKOJB3AIMIETO CPETHEr0 M CMEIIAHHBIX MOJICTCH.
Ce3onnble  Mojaenu. lIporHo3upoBaHme Ha  OCHOBE  MapaMETPUUYECKUX  MOJCTICH.
[Tporuo3upoBaHKe ¢ HCIIOJIb30BaHHEM HEMPOHHBIX ceTei (2 4.).

Pazgen 8. [Tonstre 06 HHTEIUIEKTYATBHBIX CHCTEMaX aHAIN3a U HHTEPIPETAUH JTaHHBIX.
Data Mining-cucreMbl M3BIICYEHHS HOBBIX 3HAHUN M3 JaHHBIX. Tunel cuctem Data Mining-
[PEIMETHO-OPUEHTHPOBAHHbBIE AHATIUTHYECKHE CHCTEMBI, CTATUCTHYECKUE MMAKEThI, HEHPOHHBIE
CEeTH, JIepeBbs pelIeHHH, OOHApY)KEHHE JIOTHYECKUX 3aKOHOMEPHOCTEH, TI'eHETHYECKHE
AJITOPUTMBI, CHCTEMBI BU3yaJIN3allii MHOTOMEPHBIX JaHHbIX. (2 d.).

2.3.2 3aHATHSA CEMHHAPCKOI0 THUIIA

VueOHBIH IIaH HeE npeaycmarpuBacT 3aHITUI CCMHHAPCKOI'0 TUIla IO JUCHHUIIIMHEC
«MeTopl aHaIM3a JaHHBIX).



2.3.3 JlabopaTopHble 3aHATHSA

Ne Ne paznena dopMa TeKylero
P HaumenoBanue n1abopaTopHbIX paboT p yi
paboThI | AMCHUILTHHBI KOHTPOJIS

MeTtoibl U MAKeThl CTaTUCTHUYECKONH 00pabOTKU

1 1 JaHHBIX.  3HAKOMCTBO C  IPOrPaMMHBIM Oruer o JIP
obecnieueHneM. OpraHu3zanusi TaOJIULbl JaHHBIX
B makerax Statistica, Statgraphics, SPSS.

2 3 [IpensapurenbHbIi aHanus3 JTaHHBIX c Oruer 1o JIP
UCIIOJIb30BaHUEM TIaKeTa ImporpamMm Statistica

3 4 N3yuenne MeToI0B IUCKPIMHHAHTHOTO aHAJIM3a Oruer o JIP
C UCIOJIb30BAaHUEM TaKeTa MmporpaMm Statistica

4 5 H3ydenne  METONOB  KlacTep-aHanmmza ¢ Oruer 110 JIP
WCIIOJIb30BAHUEM MaKeTa mporpamMm Statistica

5 6 Nzyuenne wmeTonoB (akTOPHOTO-aHAIHM3a C Oruer o JIP
WCIIOJb30BAaHUEM MaKeTa mporpamMm Statistica

6 7 Knaccugukanus TaHHBIX W W3y4eHHE METOJIOB Oruer 110 JIP
CHIDKEHHS Pa3MEPHOCTH JTAaHHBIX
Nzyuenne METOJIOB MIPOTHO3UPOBAHHUS

7 8 BPEMEHHBIX PSIOB C WCIIOJB30BAHUEM ITaKeTa Orer no JIP
nporpamm Statistica

8 9 Hcnonn3oBanue Texnonoruii Data Mining Oruer no JIP

2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX padoT (IIPOEKTOB)

VY4eOHBI TUTAaH HE TMpeaycMaTpPHBAET KYpPCOBBIX pPabOT Mo auciurimHe «MeTomapl
aHaJIM3a TaHHBIX).

2.4 TlepeyeHb y4eOHO-METOAUYECKOT0 o0ecneyeHHs JJIs1 CAMOCTOATEIbHONH padoThl
o0yyaromuxcs 1o JMCUHIJINHE

[lepedenp y4eOHO-METOIUYECKOTO 00ECTICUCHUS TUCITUTIITUHBI

Ne Bun CPC 10 BBITIOJTHEHUIO CAMOCTOSITETHHON pabOThI
1 2 3
1 |[loaroroBka k Tekymemy|l. bopoBuko B.II. [lomymspHoe BBeneHHE B COBPEMEHHBII

KOHTPOJIIO, TOATOTOBKA
WHIUBUAYAIbHBIX 3a1a—
HUH

aHanu3 naHHbIX B cucteMe STATISTICA. M.: I'opsiuas nuHus-
Tenekom, 2013. 288 C. (+27eKTPOHHBIN pecypc
https://e.lanbook.com/book/11828#authors).

2. Xanmabpsa A.A. IlpombllieHHAs CTaTHCTHKA: KOHTPOJb
KauecTBa, aHaJU3 IMPOIIECCOB, MJIAHUPOBAHUE SKCIEPUMEHTOB B
makere  STATISTICA. M.: URSS: KuHmkHBIE  J0M
"JIMBPOKOM", 2013. 380 c.

3. Meroaunueckue yka3zaHUs MO OPraHU3AlMU U BBINOJIHEHUIO
CaMOCTOSITENIBHON ~ paboThl, YTBEpXKACHHBIE Ha 3acelaHuu
Kadeapbl  MaTeMaTHYecKOro  MOJENUpOBaHHUS  (aKynbTeTa
KOMIIBIOTEPHBIX TEXHOJIOTMM UM MPUKIATHON MaTeMaTUKH
®I'bOY BO «Ky6I'Y», npotokos Ne 10 ot 30.03.2018



https://e.lanbook.com/book/11828#authors

Y4eOHO-METOAMUECKUE MaTepHalbl JJIs CaMOCTOSITEIBHON paboThl 0Oydaromuxcs u3
YHUCJIa UHBAJIUAOB M JIUI C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMU 3710poBbst (OB3) npenocraBistoTcs
B (hopMmax, alalTUPOBAHHBIX K OTPAHMYCHHUSM UX 37I0POBbS U BOCHPUATHS HH(OPMAIIHH:

JUnist U1 ¢ HApyIICHUSIMUA 3PCHHS:

— B 1e4aTHOU (hopMe yBeTUUEeHHBIM HIPUPTOM,

— B opMe DIEKTPOHHOTO JIOKYMEHTA.

JInst AL ¢ HapyleHUs MM CIyXa:

— B TiedaTHou (opme,

— B opMe DIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amnapara:

— B IiedaTHou (opme,

— B opMe DIEKTPOHHOTO JIOKYMEHTA.

JlaHHBI TIepeueHb MOXET OBbITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHI€HTA
00yJaronuxcs.

Lenbto caMocTOSITENLHOW pabOTHl ABIAETCA YIAyOleHHE 3HAHUM, IOJYYEHHBIX B
pe3yibTare ayJUTOPHBIX 3aHATHH, BRIPaO0OTKAa HaBBIKOB MHMBHUIYaIbHON paOOTHI, 3aKpeTICHHE
HaBBIKOB, CPOPMHUPOBAHHBIX BO BpeMsl TAOOPATOPHBIX 3aHATHH.

CamocrosiTenpHas paboTa TOApa3yMeBaeT IMOJATOTOBKY CTYIEHTOB K JabOpaTOPHBIM
3aHATHUSAM, a TaKKe TOJArOTOBKY WHAMBHIYAJTBHOTO HWTOTOBOTO 3aJaHUs MO OTICIBHOW TeMe
COTJIACHO Y4eOHOW MpOorpaMMe JUCIUTUTHHEI.

CamocrosTenpHOI paboTe 1Mo MOATOTOBKE HHIMBUIYATHHOTO 3aIaHMS OTBOIUTCS 0CO00€e
Mmecto. [IpenonaBareneM MPOBOAATCS KOHCYJIbTAIMH, KOTOPHIE CTYJEHT MOXKET TOCEIaTh 0
KETaHHIO.

HaumeHoBaHnue padoTbl KoJu-Bo ®opma KOHTPOJIS
4yacos

[IpopaboTka TEOPETHIECKOTO 25 Temaruueckue cooOmIeHUs Ha
Marepuana 71a00PAaTOPHBIX 3aHITUSIX
[TogrotoBka Kk  J1aGOpaTOpPHBIM 24 OOcyxXIeHne TeMaTUYeCKUX BOIPOCOB
3aHSTHUSIM (B TOM YyucIie Ha Ja0OpaTOPHBIX 3aHATHUAX, 3alUTa
MOATOTOBKA W 3allUTa UTOTOBOIO UTOTOBOTO 3a/IaHus
3a/1aHHS)
Bcero wacoB camocTosATENnbHOM 49
paboTsl

3. O0pa3oBaTesibHbIEC TEXHOJIOTHH

B cootBerctBuu ¢ Tpedoanusmu GI'OC BO no HampaBieHHIO MOATOTOBKH MarucTpoB
mporpaMma Mo AUCUHUIUINHE «MeToAbl aHanu3a JaHHBIX» MpPeAycCMaTpUBaeT UCIOJIb30BaHUE B
yu4eOHOM Tpolecce CIEAYIIUX 00pa3oBaTelbHble TEXHOJOTUH M METOJIOB (OopMUpPOBaHUS
KOMIIETEHIIMI: BBIMOJHEHHE KOHKPETHBIX TEXHUYECKHX YINPaKHEHUH, 3HAKOMCTBO C
KOHKPETHBIMU IPOTPaMMHBIMU IPOAYKTAMH aHaJIu3a U UHTEPIpETallui JaHHBIX, TOCTAHOBKA U
peumieHre MNpoONIeMHBIX 3adad W T.A. s peanu3anuu  TEXHOJOTUH  KOJUIEKTHBHOTO
B3aMMO/ICHCTBUS OT/IEIbHOE 3aHITHE OpraHu3yeTcs B (popme mpe3eHTaluii UTOTOBBIX 3aIaHUN C
3JIeMEHTaMU JUCKYCCHIA.

Ha nexmmsax wucnonb3yercs HMHTEpaKTHBHAs I[0/aya Marepuaia ¢ MYJIbTUMEIUIHOM
cucteMoil. JlabopaTopHble 3aHSATHSA MPEIYCMaTPUBAIOT KOMITBIOTEPHBIE SKCIEPUMEHTHI. Takoe
COUYETAaHUE T03BOJISIET ONTUMAIBHO MCIIOJIb30BaTh OTBEIEHHOE BPEMS M PACKPBIBaTh JIOTHKY U
COJIepKaHNe TUCIUILTUHBIL.
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Oo0mee
Hcnoab3yemble HHTEPAKTHBHBIE 00pa3oBaTeJIbHbIC
Cemectp |Bua 3ansrus KOJIN4€eCTBO
TEeXHOJIOTHH
4acos
Cnaiin-nexuuu. IlpencraBieHue MHAWBHUIYaJIbHBIX 4
3aJlaHu#, 00CYKJICHHUE.
1 Ne Tema KOJINYECTBO YacoB
1 1 | BeneHue B aHaNM3 JaHHBIX 2
9 Cucrembr Data Mining. B 3a1a4ax aHaiu3a u 5
UHTEPIIpETAllMU JaHHBIX
P KoMmnbroTepHble 3aHATHS B pEKUMAX B3aUMOACHCTBHS 4
«IIpernoaBaTesb — CTYACHT» U «CTYIEHT — CTYJIEHT»
Hmoeo: 8

Henb nexkyuu — 0030p METONOB aHAIM3a W WHTEPIPETAMU JaHHBIX, 3HAKOMCTBO C
npooieMaMu U TOAX0aMH.

Lens nabdopamopnozo 3amamua — HAy4IUTh NPUMEHATh TEOPETHYECKUE 3HAHUSA IIPH
pEelIeHHH W UCCIENOBAaHUM KOHKpPETHBIX 3afad. JlaboparopHble 3aHATHS MPOBOJATCA B
KOMITBIOTEPHBIX KJIaccax, MPH 3TOM MPAKTUKyeTcs paboTa B IpyImax.

B xonme naGopaTopHbIX 3aHSATHI CTYAEHT JOJDKEH NPUOOPECTH HAaBBIKM pelIeHUs
TUMAYHBIX 33]1a9; MPUMEHEHUS MPOTPAMMHBIX CHCTEM, TIPEIHA3HAYCHHBIX JJIs aHAJIM3a JaHHBIX,
a TaKKe TECTUPOBAHUS NPOTPAMMHBIX MOJYJCH Ha MOJEIBHBIX JaHHBIX; HWCIIOJIH30BaHUS
COBPEMEHHBIX BU3YaJIbHBIX METOJIOB aHAJIN3a JAHHBIX U MPUMEHEHHS UX JIJISl CTATUCTUYECKOTO
BbIBOJIAa M (OPMYIHMPOBKU TUIOTE3 O CTPYKTYpe NaHHBIX; CTPOUTH aJeKBaTHBIE a/JallTUBHbIC
MOJENU JUIsl MPOTHO3HPOBAHUS PEAIbHBIX JAaHHBIX M MPOBOAMTH MO HUM IMPOTHO3UPOBAHUE;
OCYILIECTBIISITh MPOBEPKY aI€KBATHOCTU M TOYHOCTU MOCTPOEHHBIX MOJIEJEH; CaMOCTOSATENbHO
MPUHUMATD PEIICHHUs B 3a[ja4ax 1o BbIOOPY METOA0B aHAIN3a B MPAKTUYECKUX CUTYaAIUIX.

Jlig ui ¢ orpaHMYeHHBIMH BO3MOXHOCTSMHU 370POBbS MPEIyCMOTpPEHA OpPraHU3alus
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM AJIEKTPOHHOM MOYTHI.

4. OueHO4YHbIE CPEACTBA IS TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH M MPOMEKYTOYHOM
aTTecTaluu

VYyeOHasi NeATeNbHOCTh MPOXOJUT B COOTBETCTBHM C rpadukoM y4ueOHOTro Impoliecca.
[Ipouecc camocTosTENbHON pPAOOTHI KOHTPOJIUPYETCS BO BpeMsl ayAUTOPHBIX 3aHATHH U
WHIUBUAYAIbHBIX KOHCYIbTAIIHH.

Lenpo TeKyliero KOHTPOJIA 3HAHUN SIBISIETCS TMPOBEPKA PUTMUYHOCTH PabOTHI
o0yuaeMbIX, OLIEHKAa YCBOGHHUS TEOPETHUYECKOr0 M MPAKTUYECKOro MaTepuaga, a TaKxKe
MPHUOOPETEHHBIX 3HAHUHN, YMEHHI U HABBIKOB.

Texymuii  KOHTPOJIb  OCYLIECTBIISIETCS HA  KaXJAOM  JIa0OpaTOPHOM  3aHATUU
IpernojaBaTesieM, MNPOBOAALIMM  OTH  3aHATHS.  [eKymIMA  KOHTPOJb  BBITIOJIHEHUS
CaMOCTOSITENILHOM pabOThI OCYIIECTBIISIETCS TIPETOIaBaTeeM Ha KOHCYIbTAIIHUSIX.

@DOHJT OIICHOYHBIX CPEACTB JUCHUIUIMHBI COCTOUT M3 CPEACTB TEKYIIEro KOHTPOIs (CM.
CIHUCOK JabOpaTopHBIX PadOT, TEM M BOMPOCOB Ui CaMOTIOATOTOBKH, TeM pedepaToB) U
MIPOMEXYTOYHOM aTTecTaluu (9K3aMeHa).

OO0s13aTeNbHBIM ~ YCJIOBHEM JOMyCKa CTYIAEHTa K OK3aMEHY SBIIETCS YCHEIIHOE
BBITIOJIHEHUE UHIUBUYAIBHOTO 33a/IJaHUS ¥ TaOOPpaTOpHBIX paboT.

OueHka yCIIEBa€MOCTH  OCYILECTBIISIETCS 1O  PE3yJbTaTaM:  CaMOCTOSITEIIBHOTO
BBITIOJTHEHUS 1a00PAaTOPHBIX PabOT, YCTHOTO OMpoca MPHU cade BBHIOJHEHHBIX JIA0OPATOPHBIX
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3aJJaHU{ U 3aIUTHl HHIUBUAYaIbHOTO 33[aHUs1, OTBETA HA SK3aMEHE.

DK3aMeH MPOBOAMTCS YCTHO, €My NPEAIISCTBYET 3allUTa WHIUBHYaIbHbBIX 3aJaHHM,
BBITIOJTHEHHE KOTOPHIX TpeOyeT 3HaHMS KaK TEOPETHUYECKOTO MaTephalla, TaK U MPAKTHUYECKUX
HaBBIKOB pemieHus. MHIuBuayanbHOE 3aaHue SBIAETCS BAXKHBIM 3JEMEHTOM TEXHOJOTHH
aJlaTUBHOTO O0y4eHUsI.

1.

CooTBeTCTBHE KOMHeTeHIIHﬁ, Q)OpMpreMbIX MpH U3YYCHUU TUCHUILIMHBI, H BUI0OB

3aHATHI
Tepeuens Bunel 3auatuit
. DopMBI KOHTPOJIA
KOMIIETEHIAN 1 11a6 CPC
K-4 + + + |- Tloaroroska pedepara;
— 3ammTa WHIUBUIYAILHOTO 33 aHHs
IK-7, IIK-11 + + |- IloaroroBka pedepara;

— Ompoc o pe3ynbpTatam BBITIOTHEHUS
1a00paTOPHBIX 3aaHU;

— Ompoc 1o pesyapTaTaM  CaMOCTOSATEIHHOM
paboTHI;

— IloaroroBka MpEe3EHTALNU )44 3amnTa
VHIUBUTyAJIbHOTO 3aJaHuUs

4.1 ®oHA OLIEHOYHBIX CPEeICTB ISl MPOBeeHUs TeKYIero KOHTPOJIist

TunoBbie KOHTPOJIbHbIE 32JaHUS UM HHbIE MaTepUAJIbl, He00X0AMMbIe ISl OLIEHKH
3HAHUI, YMEHHH, HABBIKOB U (HJIH) ONBITA AeSITeJIbHOCTH, XaPAKTEePU3YIOIIHE ITATbI
¢dopmMupoBaHUs KOMIIETEHUMIA B Ipolecce 0CBOCHUS 00pa30BaTeIbHOI NMPOrpPaMMbl

IIpumepHbIe 3a1aHUA HA J1a00paTOPHbIE padoTHI

1. MeToapl ¥ TAKEThl CTATUCTUYECKON 00pabOTKH TaHHBIX. 3HAKOMCTBO C IIPOrPAMMHBIM
obecnieucnreM. Opranu3aius TaOIUIbl JaHHBIX B TakeTax Statistica, Statgraphics,
SPSS.PacTskeHne mI0CKOCTH € AJUTMITUYECKUM OTBEPCTUEM

2. TlpenBapuTenbHBIN aHAINU3 JAHHBIX C HCIIOJIB30BAaHMEM TTaKeTa Iporpamm Statistica
Hamnpsbkenue B BepiinHe TPEIIMHBI HOPMAJILHOTO OTPHIBA B YCIIOBHSX IJIOCKOTO
HaIPSHKEHHOTO U IJIOCKOTO J1e(hOPMUPOBAHHOTO COCTOSIHUM B UACATBHO TIACTHYECKOM

Martcpualie

3. I/IsyquHe MCTOAOB JUCKPUMHWHAHTHOI'O aHa/Ikn3a C UCIIOJIb30BAHUCM IIAKETa IPOoIrpaMm

Statistica

No ok

nporpamm Statistica

N3ydeHne MeTo10B KlacTep-aHAJIM3a C UCIOIB30BaHUEM TTaKeTa mporpaMm Statistica
N3ydenne MeTo10B (hakTOpHOTO-aHANIM3a C UCIIOJIB30BaHUEM MaKeTa mporpamm Statistica
Knaccudukarus JaHHBIX U U3yU4E€HHE METOJIOB CHIKEHUS Pa3MEPHOCTH JaHHBIX
N3yuenne MeTo0B MPOTHO3UPOBAHUS BPEMEHHBIX PSIIOB C UCIIOIb30BAHUEM ITAKETA

8. Hcnonb3oBanue texHosoruit Data Mining

IIpumepHbIe 3axaHus IS YCTHOTO ONIPOca

B 4uem cocTodaT uenu MHOTOMCPHOI'O aHaJIn3a ,Z[aHHLIX?
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~No

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.

23.
24,
25.

26.

217.
28.
29.
30.

Haiitre popmanbHOE ONMMCaHWE TAHHBIX, UCHOJIB3YyeMOE€ B MHOTOMEPHOM CTAaTHCTUYECKOM
aHaIM3e, U OMUILIUTE MPEACTABICHUE JAaHHBIX B JIGKTPOHHOM BHUJIE.

Omnpenennre OCHOBHBIE IITKAJIbI U3MEPEHUI B MHOTOMEPHBIX BEIOOPKAX.

Kak mpousBecty npeoOpazoBaHue JaHHBIX U3 OJHOW IIKAJIBI B APYTYIO?

Omnpenenure MOHATHE TUAMA30H 3HAYCHHUN MPU3HAKA M CIIOCOOBI OIMPENEICHHS JIHUara3oHa
3HAYEHUU.

Ha3oBute cBOMCTBA SMIIMPUYECKUX TEOPUH.

HazoBute xputepun nHGOPMATUBHOCTU MPU3HAKOB.

OxapakTepu3yiite Mepbl OJM30CTH MEXAY NpPU3HAKaMH, H3MEPEHHBIMH B IIKaje
HAaMMEHOBaHUM.

OxapakTepu3yiTe Mepbl OJIM30CTH MEXK Ty PU3HAKAMU, U3MEPEHHBIMHU B IIIKAJIC MTOPSAKA.
HazoBuTe OCHOBHBIC XapaKTEPUCTUKH MHOTOMEPHOU BHIOOPKH.

Kak  paccuMThiBaroTCSi OCHOBHBIE  XapaKTEPUCTUKH  MHOTOMEPHOM  BBIOOPKH B
MpeABaApPUTEIILHOM aHAJIM3€E TaHHBIX?

Ornpenenure cpeAcTBa BU3YATH3alUK TAHHBIX B TIPEIBAPUTEILHOM aHAIN3E JaHHBIX.

Jy1s1 4ero UCToJB3YIOTCS MOJIEIbHBIE TaHHBIE TIPH PEIICHUH 33]]a4 MHOTOMEPHOTO aHamu3a?
B gem cocTouT nnes Metoaa HEpaBHOMEPHOW PYyIETKU?

B gem cocTout unes meroga oTOpakoBKuU?

Omnpenenute crmocoObl MOICTUPOBAHUS CITyJatHBIX Yrcel BHIOOPOK B Excel.

Ornpenenute MPUHIIUAIIBI MOISTUPOBAHUS MHOTOMEPHOTO HOPMAJILHOTO PACTIPEISTICHUS ?
Omnpenenure mpoodIeMy poOaCTHOCTH B aHAJIU3E TaHHBIX.

Uto moHmmaeTcss moj TpyObIMH OIMMOKaMH W KaKOBBI TIOCIIEJCTBUS WX MPOSBICHUN B
CTATUCTUYECKON COBOKYITHOCTH?

HazoBute n3zBecTHbIC BaM KpUTEpUH POOACTHOCTH.

JlaiiTe XapaKTepUCTUKY aJTOPUTMOB OTIPEICTICHUS «I10I03PUTETHHBIX» 00BEKTOB BHIOOPKH.
KakoBbl mociencTBusi OTCYTCTBUSI 3HAQUEHUH B MHOTOMEpPHOM BBIOOpKE M KaK C HUMU
OOpOTHCHI.

Kaxkue cymecTByroT ciocoObl 00paboTKH IPpyObIX OmHUO0K?

Ha3oBute BUIBI HOPMUPOBKHU JAHHBIX.

YUTo noHUMAETCs MOJ CTaTUCTUYECKOW TMIIOTE30M U KaKUE XapaKTEepHbIE IPU3HAKK JUIsS Hee
CYILIECTBYIOT?

Kakoro pona omuOku MOTYT IONYCKAaThCs U Y€M OINpEAeNsieTcs] JOCTOBEPHOCTh BBHIBOJOB
IIPU IPOBEPKE CTATUCTUYECKUX TUIIOTE3?

Onpenenure NpeANOChUIKYA IPUMEHEHUs Kpurepust Puiiepa.

Onpenenure NpeAnOChHUIKA IpUMEHeHUs kpurepusi CTbIOJEHTA.

Kax nmoacuuteiBaercs cymma paHros B Kputepun Buiikcona?

Kaxoe pacnpenenenue ucrnosp3yercs B kpurepuu Buiikcona?

IIpumepHbIil BApDUAHT BHEAYAUTOPHOI'O 32/ IaHUSA

1. Ucnonb3ys daiin ¢ qanHbpIMu HaOII0A€HUN 00 ypOBHE pek B kpae monitoring.xls, mpoeaute
CPaBHUTEIBHBINA KOPPEISIIIMOHHO-PErPECCHOHHBIN aHATU3 JaHHBIX B LIEJIOM 10 PETHOHY U TIO
yKa3aHHOMY PaliOHY, a TAKKe MO ATOMY paliOHY C YYETOM €ro IUIOIIA N 1 KOJTHYECTBA
JaTYHKOB.

2. [IpoBeaute KnaccupUKaINO paiioHOB MO YPOBHIO YIPO3bI N1aBOJIKA.

3. IIpoBeanTe GakTOPHBINA aHATU3 UCXOIHBIX JJAHHBIX 00 YPOBHE BOJBI B peKax.

IIpumepHbie TeMbl pedepaToB

1. Meroasl aHaIM3a 3HAHUM.
2. Teopus u3MepeHHi.
3. AHanu3 JaHHBIX, 3HAHUH U CTPYKTYP B CUCTEMaX UCKYCCTBEHHOT'O MHTEIJICKTA.
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©ooNo A

[IporHo3upoBaHue MHOIOMEPHBIX BPEMEHHBIX PSIJIOB.
MeTo/1bl aHaIM3a CTPYKTYPHBIX OOBEKTOB.
IIporpaMMHBI€ IPOTYKTBI U1l HUHTEIUIEKTYaIbHOTO aHAIN3A.

Mertoap! Knaccuukanuy npuzHakoB. KiactepHslil ananus u AepeBbst KiacCu()UKaIum.
Merozp! IIaHUPOBaHUS YKCIIEPUMEHTA.
OOyuaromuecs FeHeTUYECKUE aJITOPUTMbI TPOrHO3UPOBAHMUSL.

10 DKCHEPTHBIE CUCTEMbI (Ha3HAYEHUE, MOJICTU TIPE/ICTABIICHUS 3HAHUM, JOCTOMHCTBA).

4.2 @D oHJ O1LIEHOYHBIX CpPpEaACTB 1Jisl MIPOBEACHUSA l'[pOMe)KyTO'lHOﬁ arrecranmun

OcHoBHBIE TPEOOBaHUS K pe3yJIbTaTaM OCBOCHUS AUCIUILTUHBI IPEACTABICHBI B TAOIUIIE
B BHJIC IPU3HAKOB C(HOPMHUPOBAHHOCTH KOMHETEHIMH. TpedoBanust (HopMyImHpyrOTCsS MO JABYM
YPOBHSIM: TIOPOTOBBIA UM TOBBIIIEHHBII U B COOTBETCTBUU CO CTPYKTYpo#, mpunsroii B ®I'OC
BO: 3nartb, ymeTh, BIaACTh.

Ha3Banue xomme-
TeHIUHU (MJIU ee
YacTH)

CTpyKTypa KOMINeTeHIIH U

OcHOBHbIE NPU3HAKHU
chopMHPOBAHHOCTH KOMIETEHIMH

IIK-4 crmocoOHOCTEIO
paszpabaTsiBaTh U
aHAIM3UPOBATH
KOHIICTITYaIbHBIC
TEOPETUUYECCKUE
MOJIENTH peIaeMbIX
3a7a4 MPOECKTHOU U
MIPOM3BOJICTBEHHO-
TEXHOJIOTHISCKOM
IEITEILHOCTH

3HaTh. OCHOBHBIE TIOHATHUS |
3a1a9u a”Ham3a JTaHHBIX,
MOJIXOAbI K UX PELICHHIO

3HaeT OCHOBHBIC IIOHATHSI W 3a1a4yu
aHaJIu3a JaHHBbIX, IO AXOJbI K
peIICHHIO

nux

3HAeT OCHOBHBIE MPUHIUIIBI U METOJUKY
aHaJlM3a JaHHBIX, NPUHIUNBI cOopa u
MOATOTOBKH MCXOJIHBIX TAHHBIX

3HaeT TEOPETHUYECKYID OCHOBY METOJIOB
aHaJIM3a JaHHBIX

VYMeTh. CTaBUTDH
WHTEPIpETAIH TAHHBIX.

3a1a49n

YMeeT cTaBUThH 3alaud MHTEpIpeTaluu
JTAHHBIX

YmMmeer INPUMEHATH OCHOBHBIC MCTOABI U
AJIT'OPUTMBI HHTCJIJICKTYaJIbHOT'O aHAJIM3a

Brnaners: OCHOBHBIMH METOJaMU
aHalIM3a JAaHHBIX B MPUKIAJHBIX
nporpammax

Brnageer Meromamu  kiaccudukanuu
JIaHHBIX, KOPPEJISIIMOHHOTO H
JIUCTIEPCUOHHOTO aHaJli3a Pa3HOTUITHBIX
JIaHHBIX,

Bnaz[eeT MCTOAOM IIPOTHO3HUPOBAHUA B
MMPUKIAAHBIX ITPpOI'paMMax

IIK-7 criocoOHOCTEIO
pa3pabaTbIBaTh U
ONTUMH3HUPOBATH
OM3HeC-IIaHbI
HAYYHO-TIPUKIIATHBIX
MIPOEKTOB

3HAaTh CIIOCOOBI UCIIOJIH30BAHMS
COBPCMCHHLIX MCTOZOB aHAJIKM3a
Il pCIICHUA HAYYHBIX U
IMPAKTUYCCKUX 3aaa4

3Haer CIIOCOOBI HCIIOJIB30BaHUA
COBpPECMCHHLIX MCTOAOB JId PCHICHUA
HAaYYHBIX U INPAKTHUYCCKUX 3a1a4,

3Haer IIPUHIMAIIBI BLI60pa MCTOAOB H
CpeaAcCTB N3Yy4YCHUA MaTeMaTU4eCKOM
MO ACIIN

YMeTh caMOCTOSATENBHO BLI6paTL

YMeeT UCnoib30BaTh COBPEMEHHBIE TEO-
puu 17151 BBIOOpa MeTo1a.
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Ha3panue komiie-
TeHUHHU (UK ee
4yacTH)

CprKTypa KOMIICTCHIIUH

OcHOBHbBIE TPU3HAKHU
chopMHPOBAHHOCTH KOMIIETEHIHH

MCTO/J aHaJIn3a JaHHBIX 3aJJa4n

YMeer mpoBeCTH CpaBHEHHE METOJIOB,
CaMOCTOSTEIIHLHO BBIOWPATH METO
aHajau3a JaHHBIX 3aJa4M, JT0Ka3bIBaTh €ro
3¢ (HEeKTUBHOCTH

Brnaners MeTOaMu CHUKEHUSA
pPa3MEepHOCTH JAaHHBIX.

BJIaIlCCT HaBbIKaMU OIITUMH3AlINHU
00paboTKH 0OJIBIIOTO 00BEMA TAHHBIX

IK-11 ciocoOHOCTHIO
pa3zpabaTbiBaTh
AHAJIUTUYCCKUC
0030pbI COCTOSIHUSI
00J1aCTH TIPUKIIATHOM
MaTEMaTuKu U

3HaTh OCHOBHBIE aJITOPUTMBbI
aHaM3a JIaHHBIX, TPYNITHPOBATH
MIEPBUYHBIE SKCIIEPUMEHTAILHBIE
JIAHHBIE, IPEJICTABIISTh UX B
rpaduueckoit popme

3HaeT OCHOBHBIC AJITOPUTMBI  aHAJIM3a
JaHHBbIX, OCHOBHBIC MAaTCMaTUYCCKUEC U
CTaTUCTHYCCKHUEC MCETOJbI HMCCIICOIOBaAHMA,
HCIIOJIB3YEMBIC ITPU aHAJIU3€ JaHHBIX

YMmers rpaMoTHO 00paboTaTh 1

YMmeeT rpaMoTHO 00paboTaTh U U3BJIEUD

MH(POPMAMOHHBIX U3BJIEYb U3 COOPAHHBIX JaHHBIX |13 COOpaHHBIX JaHHBIX MaKCHMYM
TCXHOJIOTH nH(popMalnio, rpyNnnupoBaTh nHpopMaiyn
MEPBUYHbIE SKCTIEPUMEHTANIbHBIE | YMEET CHCTEMaTU3UpOBaTh U
JTAHHBIE, TPEICTABIISITh UX B AHAJIN3MPOBATDh JAHHBIC
rpaudeckoi popme VMeeT NpoBOUTH (PaKTOPHBIN
KJIACTEpPHBIN aHaIN3 JaHHBIX
YMeeT nporHO3upoBaTh OyyIee
HOBEJCHUE HEKOTOPOTO BPEMEHHOTO psizia
YMeer rpynnupoBaTh EPBUYHbBIE
9KCIIEPUMEHTANIbHbIE TaHHBIE,
MIPEACTABIISATH UX B rpadudeckoit hopme
Brnaners uHcTpyMeHTanbHBIMM | Bnaneer MHCTPYMEHTAIbHBIMU
CpeACTBaMU JUIsl peIlIeHUs CpeACTBaMHU ISl pEIIEHUs] KOHKPETHOM
KOHKPETHOM 3a7auul Ha 3aJjauu Ha KOMIIBIOTEPE,
KOMIIbIOTEPE coJiepKaTeabHON UHTEPIpETaLuN
pe3ynbTaToB
IlepeyeHb BONPOCOB, BBIHOCHMBIX HA IK3aMeH
1.  OcHoBHbIE 331241 aHAJIM3a U UHTEPIPETALIMU JAHHBIX.
2. Marpuua gaHHbIX. [ MIOTE3b KOMIAKTHOCTH U CKPBITHIX (PaKTOPOB.
3. Pemaromiye noBepXHOCTH U JUCKPUMUHAHTHBIE (DYHKIUH.
4.  Oynkuus noteps. baifecoBckas TUCKpUMUHAHTHAS (QYHKIIHSL.
5. IlpuBeneHue KOppeIsLMOHHON MAaTPULBI K JMAarOHAIbHOM (opme.
6. MeTo/bl CTATUCTUYECKOTO OLICHUBAHUS U CPAaBHEHHSI BEIOOPOK.
7.  Hemnapamerpuueckre MeTO/Ibl IPOBEPKU OJTHOPOJHOCTH BEIOOPOK.
8.  U-kputepuit Manna-Yuruu (Bunkcona).
9. JlucnepCHOHHBIN aHAIH3.
10. KiactepHble METO/1bI, OCHOBAaHHbIE HA €BKJINJOBOM METPHUKE.
11. Hcnonb3oBaHME KJacTepHU3alMU MPU3HAKOB JUIS CHIPKEHUS pa3MEPHOCTH.

12.
13.
14.
15.

MHOFOMepHOG ITKaJIMPOBAHUC.

Pel"peCCI/IOHHHﬁ AHAJIN3 U IPOTHO3UPOBAHUC.
JInHeiliHbie napaMeTpuiICCKUC MOJCIN BPCMCHHBIX PAOOB.
HpOFHO3I/IpOBaHI/IC C UCIIOJIb30BaAHHEM HCﬁpOHHLIX CETeH.
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16. TIlIpoBepka runoressl ¢ momouisio F-kputepus

17. Metonpl 00pabOTKH PAHTOBBIX TaHHBIX.

18. Kosdoumnment accoumaruu FOma. PanroBas xoppemsiums. Kpurtepuit 3nakoB. Metombl
MIPOBEACHUS SKCIIEPTHBIX HUCCICIOBAHUN M aHAJIN3 JaHHBIX OI[CHOK AKCIIEPTOB.

19. MeToapl MOJEIUPOBAHMS CIIy4alHBIX BETUYHH. MeToJ HEpaBHOMEPHOU pyneTku. Meron
OTOpaKOBKHU.

20. BeICcTpBIi C1TOCOO MOICIUPOBAHUS OAHOMEPHOTO HOPMAJILHOTO PaCTIpeICICHHS.

21. MogenupoBaHre MHOTOMEPHOTO HOPMAIIBHOTO PacTIpe/IeICHUSI.

22. Ompenenenne Data Mining. 3agaun aHanu3a JaHHBIX.

23. Metonas! u Mmosaenu Data Mining.

24. Crannapter Data Mining: Crangapr CWM; crannapt CRISP; cranmapt PMML.

25. T'eHeTHYECKHE AITOPUTMBI.

OrneHOUYHBIC CpEICTBA JUISI WHBAIUAOB M JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3JI0POBbSI BRIOMPAIOTCS C YIETOM MX WHAUBUIYAITHHBIX TICUXO()U3HIECKAX 0COOCHHOCTEH.

— TpU HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTPAHWYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBS MTPEIOCTABIISICTCS JOMOJHUTEIIEHOE BPEeMsI JUTs TIOJITOTOBKY OTBETA HA 3K3aMEHE;

— MPU MPOBEICHUU TIPOIICTYPhI OTICHUBAHMS PE3yJbTATOB 00YUEHUS MHBAIHJIOB U JIUI] C
OTPAaHWYEHHBIMH BO3MOXHOCTSMH 3JI0POBBS MPETYCMATPUBACTCS UCIOJIB30BAHNE TEXHUICCKHX
CPEICTB, HEOOXOIUMBIX UM B CBS3H C UX WHIUBUIYATLHBIMU 0COOCHHOCTSIMH;

— TIPH HEOOXOAMMOCTH TSI OOYJAIOIIUXCS C OTPAaHHYESHHBIMUA BO3MOXHOCTSMH 3JI0POBBS
W WHBAIUAOB TMpOIEeaypa OIICHUBAHHS PE3yJIbTATOB OOYYEHHUS I10 JUCIHMIUIMHE MOXKET
MIPOBOJIMTHCS B HECKOJIBKO JTAIlOB.

[Iponemypa oneHWBaHUS Pe3yIbTATOB OOYYEHHUS WHBAIUIOB W JIMII C OTPAHWYCHHBIMU
BO3MOYHOCTSIMH 3JIOPOBBS TI0 TUCITUILIMHE TIPETyCMaTPUBACT MPEIOCTaBICHHEe HHOOPMAIUK B
(dbopmax, aTanTHPOBAHHBIX K OTPAHHMYCHHUSM MX 370POBbS U BOCHIPUSATHS WH(OPMAIIHH:

J1J1s1 TUT] C HApYIICHUSIMHA 3PCHHS:

— B IIeYaTHOU (popMe yBEIIMUECHHBIM IIPUPTOM,

— B JopMe DIIEKTPOHHOTO JIOKYMEHTA.

J11s1 U1 ¢ HapyIIEeHUSIMH CITyXa:

— B IIeUaTHOU opme,

— B JopMe DIIEKTPOHHOTO JIOKYMEHTA.

J1J1st T C HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO amiapara:

— B IIeUaTHOU opme,

— B JopMe DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA
00yJaronuxcs.

MeToanyeckne peKOMEHIAIUH K cave IK3aMeHa

DK3aMeH SBIISETCS 3aKIIOUUTENbHBIM 3TaloM Mpoiiecca (OPMUPOBAHUS KOMIIETECHIUH
CTYACHTA MPH U3yYECHUU JAUCHUIUIMHBI WA €€ YaCTU U UMEET LIeJIbI0 MPOBEPKY U OIICHKY 3HAHUU
CTYICHTOB 0 TEOPUU U MPUMEHEHHIO MOJTYYCHHBIX 3HAHUI, YMEHUN U HABBIKOB IPH PEIICHUU
MPAKTUYECKUX 3a/ady. DK3aMEeHbl MPOBOAATCA MO PACHHCAHHUIO, CHOPMUPOBAHHOMY Y4EOHBIM
OTJIEJIOM U YTBEP)KICHHOMY MPOPEKTOPOM MO Yy4eOHOU paboTe, B CPOKH, MPETyCMOTPEHHBIE
KaJeHaapHbIM TpadukoM ydyeOHOTO Tporiecca. Pacnucanue sk3aMeHOB JIOBOJUTCS 10 CBEIECHUS
CTYJICHTOB HE MEHEE 4YeM 3a JIB€ HEeJEeiu J0 Havajla SK3aMEHAllMOHHOM CeCCUU. DK3aMEHbI
MPUHUMAIOTCS TIPETI0IaBaTeIsIMU, BEAYIIIMMHU JIEKIIMOHHBIE 3aHATHS. B OTAETBHBIX Cllydasx MpH
OOJIBIIIOM KOJHMYECTBE T'PYMI y OJHOTO JIEKTOpa HJIM MPH OOJIBIION YHCIEHHOCTH TPYIIBI C
paspellieHus 3aBeAyromero kadeapol IOMycKaeTcss MPHUBJICYEHHE B IOMOIIbL OCHOBHOMY
JIEKTOPY MPENoAaBaTesl, MPOBOAMBIIETO MIPAKTUUECKUE 3aHATHUS B TpyMIax.

16



DK3aMeHBl TPOBOJATCA B YCTHOM (¢opme. DK3aMeH TNPOBOJUTCA TOJIBKO MpHU
IIPEIBSABICHUMN CTYACHTOM 3aYETHOW KHMKKHM W IIPU YCIOBHM BBIIIOJIHEHUS BCEX KOHTPOJIBHBIX
MEpPONPUATHH, MPEITyCMOTPEHHBIX Y4eOHBIM IJIAHOM W paloyeil mporpaMMoil 1mo u3y4aeMoit
mucuuiuiiHe. CTyaeHTaM Ha dK3aMeHe IMPEJOCTaBIIACTCS MPaBO BBIOpATh OAWH W3 OHIIETOB.
Bpewms noaroroBku k otBeTy cocrasisieT 60 MuHyT. [0 ncTeueHnH yCTaHOBJIEHHOTO BPEMEHU
CTYIEHT JOJDKEH OTBETUTh Ha BOIPOCHI HK3aMEHAIMOHHOIO OMJeTa M IPEJOCTaBUTh PEIICHHE
3ama4. Pe3ynpTaThl 3K3aMeHa OLICHMBAIOTCS [0 YETHIPEXOAUIBHOW cucTeME («OTIMYHOY,
«XOPOILIO», «YAOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHO») U 3aHOCATCS B 3K3aMEHAIIMOHHYIO
BEJIOMOCTh W 3aUeTHYI0 KHIKKY. B 3aueTHyr0 KHMXKKY 3aHOCSTCS TOJBKO IOJIOKUTEJbHbIE
OLICHKH.

KpnTepml BbICTABJICHUSA OLICHOK

OneHka «omauuHo»:

— CHUCTEMAaTHU3UpPOBaHHbIE, IITyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jiesiaM JUCIUILINHEL, a
TaK)Ke N0 OCHOBHBIM BOIIPOCAM, BBIXOSIIIUM 32 IPeJiesibl y4eOHOM MporpamMmBbl;

— TOYHOE MCIOJIb30BaHNE HAYYHON TEPMHUHOJIOTUN CUCTEMATUYECKU TPAMOTHOE U
JIOTMYECKH MPABUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

— O6e3ynpeyHoe BiaJileHue MHCTPYMEHTapueM y4eOHO! JUCIMILIMHBI, YMEHUE €T0
3¢ (GEeKTUBHO UCIOJIB30BaTh B IOCTAHOBKE M PEIICHUH HAyYHBIX U MPAKTUYECKUX 3a/1a4;

— BbIp@)XEHHAsI CIIOCOOHOCTh CaMOCTOSITENIbHO U TBOPUYECKU PEIaTh CJI0KHbIE MPOOIeMbl U
HECTaH/IapTHbIE CUTYaIlUH;

— THOJIHOE U TITy0OKO€ YCBOCHHE OCHOBHOM U JIOTIOJIHUTENBHOM JINTEPATYpHI,
PEKOMEHI0BaHHOM yueOHOM MporpaMMoi Mo JUCIUILIIHNHE;

— YMEHHUE OPUEHTUPOBATHCS B TEOPHSX, KOHLETIIUAX U HAIIPABJICHUAX IUCLHUIUIMHBI 1
JaBaThb UM KPUTUYECKYIO OLIEHKY, HCIIOJIb3Ysl HAyYHBIE JOCTUKECHHS IPYTUX AUCLHUIIINH;

—TBOPYECKAsi CAMOCTOSITENbHAs pa00Ta Ha MPAKTUYECKUX 3aHATHUSAX, AaKTUBHOE y4acTHE B
IPYIIOBBIX 00CYXAEHUAX, BBICOKUI YPOBEHb KYJIbTYphl HCIIOJIHEHUS 3a1aHUM;

— BBICOKHH ypOBEHb C(HOPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpamme
KOMIIETEHIIU.

OueHka «xopouio:

— JIOCTaTOYHO MOJIHBIC U CUCTEMATU3UPOBAHHBIC 3HAHUSI TIO TUCIUILIIMHE;

— YMEHUE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHUETIUAX U HAIIPABJICHUAX
JUCHUMIUTMHBI ¥ 1aBaTh UM KPUTHYECKYIO OLICHKY;

— HCTMOJIb30BAaHUE HAYYHOU TEPMUHOJIOTUH, TUHIBUCTUYECKU U JIOTUYECKU MPABUILHOE
M3JI0KEHHE OTBETA HAa BOMPOCHI, YMEHHE JIeJIaTh 000CHOBAHHBIC BHIBO/IBI,

— BJIQJICHUE UHCTPYMEHTAPUEM [0 AUCLMILUIMHE, YMEHUE €r0 UCII0JIb30BATh B IOCTAHOBKE
U pellIeHUH HayYHBIX U IPOo(ecCHOHATBHBIX 3a/ay;

— YCBOGHHUE OCHOBHOM JIUTEpATyphl, PEKOMEHOBAaHHOHN y4eOHOI mporpaMmmoi 1o
JHUCIMILINHE;

— caMocCTOsITeNbHAs padoTa Ha MPAKTUYECKUX 3aHITHUSIX, yIaCTHE B TPYIIIOBBIX
00CYKJIEHHSX, CPETHUI YPOBEHb KYJIbTYPbl UCTIOTHEHHUSI 3aIaHUN;

— CpeIHHI ypoBeHb C(hOPMUPOBAHHOCTH 3asBJICHHBIX B pabodeil mporpaMmme
KOMIIETEHITUMNA.

O1eHKa «y0061emeopumenbHow:

— JI0CTaTOYHbII MUHUMAaJIbHBIN 00beM 3HAHUN MO AUCIUILIHNHE;

— YCBOEHHE OCHOBHOM JIMTEpaTyphl, pEKOMEH/I0BaHHOM y4eOHOI MporpaMMoi;

— YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUAX, KOHLIENILUAX U HAIIPABJICHUAX 110
JUCLMIUIMHE U 1aBaTh UM OLIEHKY;
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— UCIIOJIb30BAHNE HAYYHOU TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE U3JI0KECHUE
OTBETa Ha BOMIPOCHI, yMEHHE JIeNIaTh BHIBOJIbI 0€3 CYIIECTBEHHBIX OIIHOO0K;

— BJIa/ICHUE UHCTPYMEHTAapUEM yueOHOM TUCIUIUIMHBI, YMEHUE €r0 UCII0JIb30BaTh B
pEeLIeHUH TUIIOBBIX 3a/1a4;

— YMEHHME 101 PYKOBOJICTBOM IIPENOIaBarells peuaTh CTaHJapTHhIC 331a4H;

— paboTa 1oJi pyKoBOACTBOM IPEIOAAaBATENS] HA IPAKTUUECKUX 3aHATUAX, TOIYCTUMBIN
YPOBEHB KYJIBTYPbI HCIIOJIHEHUS 3a/1aHNN;

— JI0OCTATOYHBII MUHUMAIILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B pabodei
[IpOrpaMMe KOMIIETEHIIUM.

O1ieHKa «HEeY0061emE8oOpPUMENbHO:

— (parMeHTapHbIE 3HAHUSI 110 TUCHUIUINHE;

— OTKa3 OT OTBETA;

— 3HAHUE OTJEJbHBIX HICTOYHUKOB, pEKOMEH/I0BaHHBIX Y4eOHOI nmporpamMmoit 1o
JTUCLUIUINHE;

— HEYMEHHE HCII0JIb30BaTh HAYUHYIO TEPMUHOJIOTHIO;

— HaJINYMe rpyobIx OMHOOK;

— HU3KUW YPOBEHb KYJIbTYpPbl UCIIOJIHEHHMS 3aJaHUI;

—HU3KHH  ypoBeHb C(HOPMHUPOBAHHOCTH  3asiBIIEHHBIX B palouell mporpamme

KOMITETEHIH.

5. IlepeyeHb OCHOBHOW W JOMOJHHUTEJbLHOH y4eOHOW JUTEPaTypbl, HEOOXOAMMOM
AJIS1 OCBOEHMS THCHUTITIHHBI

5.1 OcHoBHas JiMuTEpaTypa:

1. Boposukos, B.II. IlomymspHoe BBeneHHWE B COBpEMEHHBIH aHAIM3 JaHHBIX B CHUCTEME
STATISTICA. M.: T'opsiuas muaus-Tenexkom, 2013. 288 c. [DnekrponHblil pecypc]. - Pexum
noctyma: https://e.lanbook.com/book/11828.

2. Kpsnes, A.B. Metpudecknii anann3 u oopaborka maHHbiX / A.B. Kpsues, I'.B. Jlykun,
K. Yaymsan. M.: @usmaraut, 2012. 308 c. [DaextpoHHbIll pecypc]. - Pexum poctyma:
https://e.lanbook.com/book/59523.

3. XamagsH, A.A. IlpombllieHHass CTaTUCTHKA: KOHTPOJIb KauecTBa, aHAIU3 IIPOLECCOB,
mnanupoBanre  akcrepumeHtoB B maketre  STATISTICA.  M.:  KuawxkHbli  J0M
"JINBPOKOM", 2013. 380 c.

Z[J'Iﬂ OCBOCHHA JUCHUIIIMHBI HHBAJIWAAMHU U JJUIaMK C OrpaHU4YCHHBIMH BO3MOKHOCTAMU
3J0POBbA UMEIOTCA U3AaHHA B OJICKTPOHHOM BH/IC B 3JICKTpOHHO-6I/I6JII/IOTeqHBIX CHUCTEMaAx.

5.2 lono/iHUTe/IbHASL JIUTEpaTypa:

1. TloaxopsiToBa O.A., CokxonoB M.B. Ananu3 Bpemenusix psanoB. CIIO.: FOpaiit, 2017.
266 c. [DnexTpoHHBI pecypc]. - Pexum nocryna: https://www.biblio-online.ru/book/7132122F-
D176-4118-AD03-D43A9FA2FF86).

2. Xanadpsu A.A. MaremaTnueckas CTaTUCTHKA C 3JE€MEHTAMH TEOPUU BEPOSTHOCTEH.
STATISTICA 6 BUHOM-IIpecc, 2011. 491 c.

3. Xamadsu A. A. Craructuueckuii ananu3 aaHHeix. STATISTICA 6. M.: BUHOM-
IIpecc, 2010. 522 c.

4. UYyoykoBa WN.A. Data Mining. M.: HWurepHer-YHuuBepcutrer MNHDOpMAIIMOHHBIX
Texunonoruii: BUHOM. Jlaboparopus 3nanwuii, 2008. 382 c. + [DnexkrpoHHsIi pecypc]. — Pexxum
noctyna: http://biblioclub.ru/index.php?page=book&id=233055.
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5.3. llepuoguyeckue U3IaAHUA:
He ncnons3yrorcs.

6. Ilepeyenr pecypcoB  HHPOPMAIMOHHO-TEJEKOMMYHMKAIIMOHHON  CeTH
«HTepHET», HEOOXOAMMBIX /IJISI OCBOEHUS THCIHHUILINHBI

1. Crarucruka http://statsoft.ru
2. XKypuan «MammHHOE 00yueHHE U aHAIM3 TaHHBIX» http://jmlda.org/ru/

7. MeToauveckne yKa3aHus Uil 00y4AKOLIHUXCS 10 OCBOEHHUIO JUCHUNIMHBI

AHanu3 JaHHBIX CJIEAyeT pacCMaTpuBaTh KAK M3YYEHHE METOAMK IPAKTHYECKOTO
IIPUMEHEHHSI TEOPETUYECKUX METOJIOB, IPEXKJIE BCETO METOJOB MATEMAaTHYECKOW CTATHCTHKHU.
[IpukmagHoN XapakrTep, HW3y4aeMOM JUCHUUIUIMHBI IIOJYEPKUBACTCS OpUEHTAlMed €€ Ha
KOHKPETHBIE ITPOTPAaMMHBIE IPOIYKTHI.

B mpouecce wu3ydeHHs NUCHUIUIMHBI OOy4aeMble TOTOBST 0030pbl IPOrPaMMHBIX
CPEICTB, IpeIHA3HAYCHHBIX JUIsl IPOBEJAeHUs aHamu3a JaHHbIX. O030p B 0043aTeNIbHOM MOPSIIKE
BKJIIOYAET OOLIME CBEIECHUSA O CHUCTeMe, MH(OpMAIMI0 O €€ Ha3HAaYeHWHM M KOMIIOHEHTaX,
peaIn30BaHHBIX METO/IbI aHATM3a U BO3MOXKHOCTSIX MTPE/ICTaBICHHSI ITaHHBIX U Pe3yJIbTaTOB.

B pamkax camocTOsITENbHONH pabOThl CTYJAEHT TOTOBUT WHIWBUAYAIBHYIO pPabOTYy.
Kaxxaplii cTyieHT BBINOJIHAET paboTy MO OAHOM Teme. B KoHIle cemecTpa CTYACHT MPeACTaBIseT
paloTy B BUJIE IPE3EHTALUH U CAAET OTYET MPEMNOAaBaTEIIO.

IlepeyeHb BONMPOCOB /UIsi CAMOMOATOTOBKH

1. MeToapl M NAKeThl CTATUCTUYECKOW OOpabOTKM JAHHBIX. 3HAKOMCTBO C IPOrPAaMMHBIM
obecnieuenreM. Opranu3aius TaOaUIBI JaHHBIX B MakeTax Statistica, Statgraphics, SPSS.

2. Bunsl rpadukos. ['paduuecknii aHaIU3 TaHHBIX.

3. OrmucarenbHbIE CTATUCTHKHU, TOYCUHBIC U MHTEPBATHHBIC OIICHKH NTApaMETPOB TeHEpaTbHOM
COBOKYITHOCTH.

4. TlpoBepka craTHCTHYeCKUX rumnore3. [lapameTpudeckue W HemapaMeTPUYECKUE METOJIbI
MIPOBEPKH.

5. Henunelinple TUCKPUMHUHAHTHBIE (PYHKIUU.

6. Meroapl uccie0BaHMs B3aUMOCBSI3€i: KOPPEIALMOHHBIN aHAU3.

7. Merompl uccieq0BaHMs B3aUMOCBSI3ei: aHaIN3 TaOIuIL.

8. JlucnepCHOHHBIN aHATH3.

9. PerpeccuoHHbIi aHAU3.

10. MHoroMepHbIi AUCTIEPCUOHHBINA aHAIIH3.

11. KanoHuueckuit KOppEISIHOHHBIA aHAIN3.

12. Meroabl CHIKEHUS pa3MEPHOCTH: (PAKTOPHBIN aHAIIU3.

13. MHoromMepHOe MIKaJIupOBaHHUE.

14. Meroap! kinaccuuKayi MHOTOMEPHBIX HAOIIOICHUN: KITACTEPHBINM aHaH3.

15. Meroab! kinaccuuKayi MHOTOMEPHBIX HAOIIOICHUN: TUCKPUMUHAHTHBIN aHAIN3.

16. AHanu3 MHOTOMEpPHBIX HAOIIOJCHUI METOI0OM HEHPOHHBIX CETEH.

17. TlepcenTpOHHBIN KpUTEPHIA.

18. T'paduueckoe nmpeacraBieHne pe3ynbTaTOB UCCIEIOBAHMUS.

19. MopaenupoBaHre MHOTOMEPHOTO HOPMAJIBHOTO PacHpeeIeHHUs.

20. Crnoco6sl renepanmu nanablx B EXCEL. Mertoapl pa3mHOeHHS BbIOOpOK (OycTpeO-
METO/IbI).

21. Metompl BEIUMCIICHHS YCTOWYMBBIX CTaTUCTUYECKUX olleHOK: [lyankape, Bunsopa, Xybepa.

22. T'eHeTnyeckue aaropUTMBIL.
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23. Ompenenenne Data Mining. 3agaun aHanu3a JaHHbIX.

24. Meroapl u monenu Data Mining.

25. Ipaxtnueckoe npumeHenue Data Mining.

26. Cpenacra Data Mining. Weka.

27. Crangaptel Data Mining: Crannapt CWM; crangapt CRISP; crangapr PMML.

[Monck wHpOpMamMu JUIsI OTBETOB HA BOMPOCH JUIS CAaMOCTOSATENHHOW pPabOTHI H
BBINIOJIHEHUS 3a/laHUN B HEKOTOPBIX Cllydasx IpeArosaraeT He TOJIbKO H3YYEHHE OCHOBHOM
y4eOHOM JUTEpaTypbl, HO ¥ TPHUBJICYCHHUE JOTOJIHHUTEIBHOW JHUTEPAaTyphl, a TaKKe
HCII0JIb30BaHUE pecypcoB ceTu MHTepHeT.

B pamkax camocTosiTeIbHON pabOTHI CTYICHT FOTOBHT ped)epaTuBHYIO padboTy, oObeMoM
He B paMkax camMocCTOSTENBHON paboOThl CTYINEHT TOTOBHUT pedepar mo BBIOpaHHOW TeMe.
Kaxxaplii CTyIeHT BBINIOJIHAET paboTy 10 OJTHOM TeMe.

Jns nanucanus pedepata HE0OXOAMMO TMOM00paTh JuTeparypy. OOIiee KOJIUYECTBO
JUTEPaTypHBIX HCTOYHUKOB, BKJIOYas TeKCcThl W3 MHTepHera, (myOnukamuu B KypHajax),
JOJIKHO COCTaBJIATh He MeHee 10 HauMeHOBaHUM. YUYeOHUKH B JIMTEPATYpHbIE UCTOYHMKHU HE
BXOJIAT.

Pedeparsl BeimosnHstoT Ha nuctax ¢opmara A4. CTpaHULbl TEKCTa, PUCYHKU, (GOPMYIIBI
HYMEpYIOT, PUCYHKH CHA0)XalOT MOAPUCYHOUHBIMU HAAMUCAMH. TEKCT cleayeT mnedyaTarb
mpudrom Nel4 ¢ uHTEpBaioM MexIy cTpokamu B 1,5 uHTepBana, 0€3 HEIOMYCTUMBIX
cokpaieHuil. B koH1ie paboThl NPUBOIAT CIIUCOK MCIOIb30BAHHBIX HCTOYHUKOB.

O0630p N0MKEH OBITH OJNUCAH MAarUCTPAHTOM C YKa3aHHEM JIaThl €€ 0POPMIICHUSI.

PaboTsl1, BeIMOTHEHHBIE 0€3 COOMIOCHUS TIEPEUNCICHHBIX TPEOOBAHUH, BO3BPAIIAIOTCS HA
TOpaboTKY.

BoinmonnenHas MaructpaHToM paloTa ompenensieTcs Ha IMPOBEPKY IpernojaBaTeslio B
yCcTaHOBJIEHHBIE cpoku. Ecnu y mpenogaBaTens ectb 3aMedaHusi, paboTa BO3BpAILAETCs U MOCIIE
UCIpaBJIeHUH 100 BHOBB OTIIPABIISIETCS HA MMPOBEPKY, €CIIU UCIPABIICHUS CYLIECTBEHHbIE, JTMO0
MPEABSBIAETCS HA SK3aMEHE, T/I€ TPOUCXOINUT €€ 3alUTA.

Jlia npuoOrienust 00ydaeMbIX K MOUCKY U UCCIEI0BaTENbCKOM paboTe, s pa3BUTHS HX
TBOPUYECKOTO MOTEHIIMAJA CJIEIyeT M0 BO3MOXHOCTU M30erarb MpsIMOrO PyKOBOJCTBAa pabOTOM
oOyyarouuxcs MpH BBIMOJHEHUHM MMM T€X WIM WHBIX 33JaHUN, 4Yalle BBICTYNATh B POJH
KOHCYJIbTaHTA, 3KCIEPTA.

[IpennoururenbHbIM SBISIETCS NpeAcTaBieHue pedepatoB B popme KOHPEpEHITUH.

[IpumepHbIe TeMBbI pedepaToB MpeaCTaBICHBI B 1. 4. 1.

B ocBoeHnu AMCHUIUIMHBI MHBAIUAAMU U JULUAMH C OIPAHMYEHHBIMU BO3MOKHOCTSIMHU
30pOBbsi OOJIBIIIOE 3HAYCHHE HMEET WHIUBUAyalbHass ydeOHas paboTta (KOHCYIbTAallMH) —
JOTIOJTHUTENBHOE Pa3bsCHEHHE y4eOHOro MaTepuana.

WnnuBuayanbHble KOHCYIbTAlMM IO TPEAMETY SBISIOTCS BaXXHBIM  (PAKTOPOM,
CHOCOOCTBYIOUIUM HHJWBHIyaTH3aI[MH O0yYeHHS U YCTAHOBIIEHUIO BOCIIUTATEIBHOIO KOHTAKTa
MEXAy ImpernojaBaTeieM W OO0yYarolIMMCS HMHBAIMIOM WJIA JHUIOM C OrPaHUYEHHBIMU
BO3MOKHOCTSIMH 370POBBSL.

8. llepeuenb MHGOPMANMOHHBIX TEXHOJIOTUI, HCNOJIb3yeMbIX MPH OCYIECTBIECHUHN
00pa30BaTeIbHOIO MpoIecca Mo JUCIUNIUHE

8.1 IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOT U

— IlpoBepka MHIMBUAYaTbHBIX 3aJaHUM M  KOHCYJIBTUPOBAaHHE MOCPEICTBOM
IEKTPOHHOMN MOYTHI.

— MHcnonp3oBaHue DJEKTPOHHBIX MPE3EHTAlMd INpU MPOBEIEHUU JIEKIUOHHBIX M
71a00paTOPHBIX 3aHATHUH.

— Hcnonp30BaHnE CTaTUCTHMUECKUX M MaTEMAaTUYECKUX IIAKETOB IPU IPOBEICHHUU
71a00paTOPHBIX 3aHATHUH.
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8.2 TlepeuyeHb HeOOXOAMMOr0 JHUIEH3MOHHOTO W CBOOOJHOIO TPOrPaAMMHOIO
ol0ecreyeHus

=

Omnepanmonnas cuctema MS Windows.

WuterpupoBanHoe oducHoe mpunoxenne MS Office.

3. Ilporpammuoe o0ecrieueHHe Ui OpraHU3alUH  YIPABJISAEMOrO  KOJUICKTHBHOIO U
6e3omacHoro aoctyna B lHTepHerT.

4, MareMmarnueckue nmakeTsl Statistica, Matlab.

N

8.3 Ilepeyenb NHGOPMANMOHHBIX CIPABOYHBIX CHCTEM:

— llopran ®enepanbHOTO areHTCTBA IO TEXHUYECKOMY PEryJIMPOBAHHIO M METPOJIOTHUHU
http://www.gost.ru;

— DnekrponHas oubnuoreunas cucrema "HOpait" (http://www.biblio-online.ru).

— DOnekTtpoHHass OubnuoTeuHas cuctema '"YHuBepcurerckas Oubianmoreka ONLINE"
(http://www.biblioclub.ru).

— DnexkrpoHHas bubnuoTeuHas cucrema u3narenbcera "Jlanp" (http://e.lanbook.com).

— basa nanneix Hayunoii anexrponnsiit 6nommorexu eLIBRARY.RU https://elibrary.ru/

— T'moGanbHbIi HHTEUIEKTYATBHBIN pecypc http://statistica.ru/local-portals/

— ba3el gaHHBIX W aHATUTHYECKHE NyONuKamuu «YHUBEpCUTETCKas WHOOpMaIMOHHAsS
cucrema POCCHUSI» https://uisrussia.msu.ru/

9. MarepuajibHo-TexHuYeckass 0a3a, HeoOXoaumas sl  OCYLIECTBJICHHA
o0pa30BaTeIbHOIO NpoLecca Mo JMCHUIIINHE

MarepuanbHO-TEXHUUECKOE 00eCTICeYeHNE TUCIIUTUTHHBI 1
Ne Bug pador
OCHAIIIEHHOCTH
1. Jlekunonnsie 3aHATHs | JIeKUMOHHAA AayaUTOpUS, OCHAIICHHAs MPE3ECHTAIMOHHON
TeXHUKOW  (MPOEKTOp,  JKpaH,  KOMIIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIIUM TMPOTPAMMHBIM OO€CIIEUeHHUEM, a TaKXe
HE0OX0IMMON MeOeIbIo (JOCKa, CTOJBI, CTYIbS).
(aymutopuu: 129, 131, 133, A305, A307).
2. JlaGoparopHbie KoMmmbroTepHbIi Kiacc, YKOMIUIEKTOBAaHHBIH KOMIIBIOTEpaMu
3aHATHS c JINI€H3UOHHBIM MPOTPaMMHBIM obecrieyeHHneM,
HE0OX0IMMON MeOeIbio (T0CKA, CTOJIBI, CTYJIbS).
(aymuropuu: 101, 102, 106, 106a, 105/1, 107(2), 107(3),
107(5), A301).
3. ['pymnmoBeie Aymatopus s CEMHHAPCKUX 3aHATHH, TPYNIOBBIX U
(MHIMBUAYATHHBIC) UHAUBUIYaITbHBIX KOHCYJbTAIH, YKOMIIJICKTOBAHHBIE
KOHCYJIbTAINH HE0OX0AMMOM MeOeNbIo (1I0CKa, CTOMbI, CTYIbS).
(aymurtopuu: 129, 131).
4, Texymuii KOHTPONIb, | AyIUTOPUS ISl CECMHHAPCKUX 3aHATUH, TEKYIIEr0 KOHTPOJIS U
MIPOMEXKYTOYHAs IPOMEKYTOYHOM aTTecTalyy, YKOMILUIEKTOBaHHAs
arrecTanus HE0oOX0AMMON MeOenbio (I0CKa, CTOJbI, CTYJbs) (ayAUTOPHH:
129, 131, 133, A305, A307, 147, 148, 149, 150, 100C,
A3010, A512), KOMIIBIOTEpAMU C  JIMIIEH3UOHHBIM
IpOrpaMMHBIM obecrieueHreM M BbIxogoM B mHTepHET (106,
106a, A301)
5. CamocrosgTeapHas Kabuner mmst camocToATenbHOM paboOThI, OCHAIIEHHBIN
pabota KOMITBIOTEPHON TEXHUKOW C BO3MOXHOCTBHIO TOIKIIOYECHUS K
cetn «VHTepHET», NPOTPaMMOIl DKPAHHOTO YBEIMUYEHUS,
00€CMeYeHHBIN JIOCTYTIOM B DJIEKTPOHHYIO WH(OPMAIMOHHO-
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MaTepI/IaHBHO'TeXHI/I‘-IGCKOC obOecrieueHue JUCHHUIIIIMHBI 1

No Bun pabor
OCHAIIIECHHOCTb

o0Opa3oBaTelbHYI0  Cpely  YHHBEpPCHTETa, HE0OXO0AUMOi
MeOeIbo (JIOCKa, CTOJIBI, CTYJIbs).
(Aymuropus 102a, untanbHbIi 3a10).

OcymecTBienne y4eOHOTO Tpolecca MPEANoaraeT HaJudue HEOOXOJUMOro IS
peanu3alyM  JaHHOW MPOrpaMMbl  TEPEYHS MaTepUATbHO-TEXHUYECKOTO  00ecTeueHHs:
ayIuTOpuUd, OOOpPYIOBaHHBIE BHICONPOCKIIMOHHBIM O00OpYIOBaHMEM ISl TPE3CHTAIUI
(apoBoit MpOEKTOp, PKpaH, HOYTOYK) W HEOOXOIUMOW MeOelblo (JIOCKa, CTOJIBI, CTYJbS);
KOMIBIOTEPHBIE KJIACChl C KOMITBIOTEPHON TEXHHKOW C JIMIEH3MOHHBIM MPOTPaMMHBIM
obOecrieueHreM U He0OX0AUMON MeOembIo (10CKa, CTOJIbI, CTYIbs) Ui IPOBEICHUS 3aHATUM.

Komnbrorepnas nojiepxkka yuebHoro mnpouecca no Hamnpasienuto 01.04.02 TlpuxnanHas
MaremMaThka W HH(pOpMaTHKa oOecreynBaeTcs N0 BCeM JHUCHUIUIMHAM. DakynbTer
KOMITBIOTEPHBIX TEXHOJIOTUH W TPUKIAIHOW MaTeMaTHKH, OCHAIIEH KOMITBIOTEPHBIMH KIJIACCAMH,
YCTaHOBJIEHA JIOKAJIbHAs CETh, BCE KOMIBIOTEPHI (haKkyabTeTa MOIKIIOYEHBI K ceTh VIHTepHeT.
Maructpantam AocTynHbl coBpeMeHHble [IOBM, coBpeMeHHOE JMIEH3MOHHOE MNpPOTrpaMMHOE
obecrieueHue.

MaructpanTsl W TPENoJaBaTeld By3a HMMEIOT TOCTOSHHBIA JOCTYI K AJIEKTPOHHOMY
KaTaJiory y4eOHOM, METOANYECKOW, HAYIHOW JIUTEpaType, MEePHOIUICCKIM HM3/IaHUSIM H apXUBY
CTaTew.
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