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1 Llenu ocBoeHUST AUCHUTUIMHBI (MOAYJIs)

HenssMu ocBoeHus IUCHMIUIMHBI (Monynst) «OOpaboTka 3KCIEPUMEHTAIBHBIX JaHHBIX Ha
OBM)» sBisieTcss 03HAKOMJICHHE CTYACHTOB C 0a30BBIMH MOHSTHSIMH U aJlTOPUTMaMu coopa u obpa-
00TKH MH(GOPMAITUHU B X0JIC TTPOBEACHUS IKCIIEPUMEHTOB, (()OPMUPOBAHUE TIPEICTABIICHUA O METOAaX
U QIroOpuT™Max 00pabOTKH IKCIIEPUMEHTAILHBIX JTAHHBIX, X aHAIM3a ¥ UCIIOJIB30BAHUS JIJISI PEIICHHUS
Hay4HBIX ¥ TIPUKJIAIHBIX 3a7a4.

JUi1g 1ocTHXEHUS TIOCTaBIEHHOM 1esin B Kypce «O0paboTKa 3KCIIEpUMEHTANBHBIX JaHHBIX Ha
DOBM)» pemarorcs 3a1auu:

— U3YYEHHUE CIIOCOOOB MPECTABICHUS U MOJCIICH TOPOKICHUS IKCIIEPUMEHTAIBHBIX JAHHBIX, MOJIC-
JISIX JaHHBIX ¥ KJIacCU(UKAIUKU 3371a4 00paboTKH;

— W3y4YeHHUE U UCCIICJIOBAHKE MPEOOPa30BaHUN M KIIACTEPHU3AIUU JTAHHBIX IS CHIDKEHUS pa3MEpPHO-
CTH, PETPECCHOHHBIX MOJIEIICH;

— W3YYEHHUE METO/Ia HAMMEHBIINX KBAJAPATOB IS OLICHUBAHUS APAMETPOB JITMHEUHON M HEJTMHEUHOM
perpeccuu, BpeMEHHBIX PSAJIOB U CUCTEM YPaBHEHHIA;

— OCBOCHHE METOJIOB BU3YyaJIU3AIMH SKCIIEPUMEHTAIBHBIX JaHHBIX;

— OCBOCHHME MPOTPAMMHBIX CPEJICTBAX I 00paOOTKH IKCIICPUMEHTAIBHBIX JIaHHBIX;

— pealn3alui0 OCHOBHBIX QJITOPUTMOB 00pabOTKM 3KCIIEPUMEHTAIBHBIX JaHHBIX CPEJACTBAMH IPO-
IPaMMHOT0 O0ECIICYEHUS U BEIYMCIUTEILHON TEXHHUKH;

— (opMHpOBaHHE HABBIKOB IO BBIPAOOTKE PEIICHUH Ha OCHOBE aHAM3a PE3YJIbTaTOB 00PaOOTKHU
AKCIICPUMCHTAIbHBIX JTAaHHBIX.

2 MecTo TUCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHO MPOrpaMMbl
NMOJArOoTOBKM 0akajiaBpa (Marucrpa, cenuaaucra)

JucuumnuHa «O6paboTka 3KCHEPUMEHTANbHBIX JaHHBIX Ha DOBM)» BXOIUT B BapuaTHUBHYIO
qacTh 0110ka 1 00pa3oBaTebHOM MPOrpaMMBl.

JUia u3ydeHus AUCLUUIUIMHBI HEOOXOAUMBI 3HaHUs (YMEHHUs, BiaJieHus), cOpMHUPOBAHHbIE B
pe3yabTare u3ydeHus: MHQOPMATHKH, MaTeMaTHKH, CTPYKTYpbl U MOJIENIM JIaHHBIX, OCHOBBI CTaTH-
CTHYECKON 00pabOTKM TaHHBIX, YHCIEHHBIE METO/BI.

3HaHus (YMEHMs, BIIaJIEHUs), MOJyYeHHbIE NPU MU3yYeHUU JaHHOM IUCIMILIMHBI Oy1yT HEeoO-
XOJUMBI ITPH BBIITOJIHEHUU BBITYCKHOM KBaNM(PUKAIMOHHON pabOTHI.

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS
AUCHUILIMHBI (MOYJIs) ¥ IUVIAHMPYeMble pe3yJbTaThl 00y4eHus:

B pesynbTate ocBoeHuUst QUCHUIUIUHEI (Moylisi) «O0paboTka IKCIIEpUMEHTATbHBIX JAHHBIX Ha
OBM)» obyuarommiicsi JOHKeH 001a1aTh CIEAYIOIIMMU KOMITETCHIIUSIMU:

CrpyKTypHBIH
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHHs

KOMIICTCHIIN

I1K-3 Crioco6HOCTh 000CHOBBIBATH IPUHUMAEMbIE IIPOCKTHBIE PELICHUS, OCYIIECTBISATh TIOCTAHOBKY
Y BBITNOJIHSITH SKCIIEPUMEHTHI IO MPOBEPKE UX KOPPEKTHOCTH U 3 (HEKTUBHOCTHU

3Harb — OCHOBHBIE IOHATHUS PabOTHI ¢ HHPOpPMALUE;
— OCHOBHBIE QJITOPUTMBI 00pabOTKK UH(OpMaLIUY;
— OTJIMYUS SKCIEPUMEHTaIbHON HH(pOpMaluy,

YmMeTh — (QopmynupoBaTh 0OOBEKT, MPEAMET, eI UCCIICIOBAHUS,

—  BBIABIATH CYIIECTBYIOILIUE MPOTHBOPEUUS U POPMYIHUPOBATH CYIIECTBYIOIINE
poOIeMBl,

— TPUMEHATH AJTOPUTM OTCEBa TPYOBIX MOTPEUTHOCTEH K BBIOOpKAM JIFOOOTO
pasmepa,

—  BBINOJHATH [IPOBCPKY 'MIIOTE3b1 O TOM, UTO UCXOAHBIC JaHHBIX IMOAYNHAKOTCA
HOPMAaJIbHOMY 3aKOHY paclpe/ieeHuUs;

Bianers — HaBBIKAMH pabOTHI IO 00PAOOTKE IKCIIEPHUMEHTATBHBIX TaHHBIX TOCPEICTBOM
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CTpyKTypHBII
DIIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

MHOXECTBCHHOT'O KOPPECJSINMOHHOI'O aHaJIN3a,

OCHOBHBIMM METOJAMU OIPEIEICHUS NTapaMETPOB SMIIMPUYECKUX YPABHEHUM;
HAaBbIKAMH OLICHKU IPUMEHUMOCTH SMIIMPUUECKUX MOJICIICH.




4 CTpyKTypa U collepKaHue IMCUMILTUHBI (MO1YJIs1)

OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI COCTABISIET 4 3a4eTHBIX enunuil 144 aka. 9acoB, B TOM YHUCIIE!

— KOHTaKTHas pabora — 76,1 akan. yaca:
— ayauTopHas — 72 akaj. Jaca,
— BHeayautopHas — 4,1 akaj. yaca,

- B (dopMe MPaKTUYECKOI MOATOTOBKH — 6 aKaJl. 4acoB;

— caMocTosTeIpHas padora — 32,2 akaj. Jaca;
— TMOArOTOBKA K 3K3aMeHy — 35,7 akaj. yaca.
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Paznen 1. DkcrieprMEHT: OCHOBHBIE MOHSTHS, IIETU U 7
3a1auu
1.1 Paccyxaenus 00 skcnepumente. Kiaccudukarms 1. TlogrotoBka k nabopatopHOoMy 3aHsi-| 1. becena - o6cyxnenue IIK-3 -3
OImMOOK 3KCTIEPUMEHTa THIO 2. IIpoBepka abopaTopHOH pabOTHI
7 2 2 2 2. Brimonnenue nadopatopHoii paboTsl |3. YCTHBIN ommpoc
3. CamocTosTeNnbHOE U3yUeHHE yueOHOM
W HAyYHOW JINTEPaTyphl
1.2 Tlogxomsr k 00pabOTKE PKCHIEPUMEHTAIBHBIX JTaH- 7 2 2 2 1. CamocrosrensHOe U3ydeHune yuebHoii | 1. becena - o0cyxaenne IIK-3-y
HBIX 1 HAYYHOU JIUTEpaTyphbl 2. YcTHBIN onpoc
HToro nmo pasagen
pasAety 7] 4| s 4
Pasnmen 2. IporpammHOe oOecrie4eHUE CTaTUCTHYEC-
CKOTO aHanm3a il 00pabOTKM SKCHEPUMEHTANBHBIX | 7
JIAaHHBIX
2.1 XapakTepucTHKa MOAYJIeH st 00pabOTKH JaHHBIX 1. [TonroroBka k naboparopHomy 3aHs-|1. becena - o6cyxnenue IIK-3 - 3y8
THIO 2. IlpoBepka 1abopaTopHOil paboTHI
7 2 2 2 2. Bemonnenue naboparopHoii padotsl | 3. Jlokiaz ¢ npe3eHTanuen

3. CamocTosTeNbHOE U3yUeHHE yueOHOH
1 HAY4YHOU JIUTEPaTyphl
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2.2 Texuonorust Data Mining — coBpeMeHHOE cpen- 1. Ycrnslit onpoc ITK-3 - 3y6
CTBO 1OGBINH U OGPAGOTKH i agHHLIX P ped 7 2 2 2 1. BrmonHeHne mabopaTopHOit paboThI P 4
2.3 O030p pHIHKA MPOTPaMMHBIX CPEICTB UIA 00pa- 1. CamocrosrensHOe U3ydeHne yueOHoi|1. TectupoBanme IIK-3 - 3y8
OOTKM TaHHBIX ! 2 2 2 JIUTEPaTypHl
HTroro no pasnexy 7 6 6 6
Pasnen 3. [IpensaputenbHas 00paboTKa SKCIEpUMeH-| 7
TAJIBHBIX TAHHBIX
3.1 BpibopouHble XapaKTEPUCTUKH H OTCEB TPyObIX| 7 2 2 2 1. IMoaroroBka k jgaboparopHomy 3aHs-|]. Tecruposanne TIK-3 - 3y8
MOTpenIHoCcTe N THIO
2. BeimonHeHue 1abopaTopHON padOTHI
3. CamocTOsATENPHOE M3YYCHUE YICOHOM
W HAy4YHOW JINTEPaTypbl
3.2 TlpoBepka THITOTE3BI O BHUIE paclpeneNieHus ciy-| 7 2 2 2 1. Bemmonnenwue taboparopHoit padotsr | 1. [IpoBepka mabopaTtopHoii paboter |[IK-3 — 3y6
YailHON BEJIMYUHBI 2. CamocrosrensHoe u3ydeHune ydeOHol |2. TectupoBanue
W HAyYHOW JINTEPaTyphl
3.3 Anroput™ npeaBapuTeIbHONH 00pabOTKH JaHHBIX 7 2 2 2 1. Bemonuenwue nadoparopHoit padotsl | 1. KommokBuym IIK-3 - 3y8
2. CamocrosTeNnbHOE U3ydeHHe yueOHOU
U HAY4YHOU JIUTEPaTypbl
Hroro no paznenay 7 6 6 6
Paznien 4. MHOrOMepHbIE TPYIITUPOBKU 7
4.1 KnacTepHbIii aHAJIM3 ¥ MEPBI CXOJCTBA 7 5 5 2 1. IMoaroroBka k iabopaTopHOMY 3aHS-|] . Tecruporanne IIK-3 — 3y6
THIO
2. Beimonnenwe 1abopaTopHOH paboTHI
3. CamocrosTensHOE U3ydeHHEe ydeOHOU
1 HAYYHOU JIUTEPaTyphl
4.2 TIpoueaypsl KIaCTEpHOTO aHATU3a 7 5 5 2 1. Beimonuenwue taboparopHoit pabotsr | 1. IIpoBepka nadopatopHoii padoter |[TK-3 — 3y6
2. CamocrosiTenbHOE U3ydeHHe yueOHoii|2. TectupoBanue
W HAy4YHOW JINTEpaTyphl
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Hroro no pazaeny 7 10 10 4
Pasnen 5. MHO>KeCTBEHHBIH aHAINU3 JaHHBIX 7
5.1 Dtamel 00pabOTKM [JAaHHBIX B MHOMXCCTBEHHOM| 7 2 2 2 1. Hoaroroeka k naboparopHomy 3aHs-|1, Tecrupopanue TIK-3 - 3y8
aHamm3e THIO
2. BeimonHeHue 1abopaTopHON paboTHI
3. CamocTosATENPHOE M3YUYCHUE YICOHOM
W HAyYHOH JINTEPATyphl
5.2 MHOXeCTBEHHBII KOPPEIAINOHHBIA aHAJII3 7 2 2 2 1. Bemmonuenne nadopatopHoi padotsl | 1. YcTHEIH ompoc IIK-3 - 3y8
2. CamocrodTeNnbHOE U3ydeHHe yaeOHOU
W HAyYHOW JINTEPATypPhI
5.3 MHOXeCTBEHHBII perpecCHOHHBIN aHaI3 7 2 2 2 1. Bemmonnenne naboparopHoit padotsl |1. TectupoBaHue IIK-3 - 3y8
2. CamocrosaTenpsHOe U3ydeHHe yueOHOH
U HAY4YHOU JIUTEPaTyphl
5.4 TloBepka MPUMEHUMOCTH SMIHUPUUECKUX MOJIENIEH 7 2 3 3 1. Beinonuenune naboparoproii padotsl | 1. [IpoBepka nadopatoproii padotsl |/1K-3 — 3y6
2. CamMocrosiTenbHOE U3yueHHe yueOHoii|2. TectupoBanue
U HAY4YHOU JIUTEPaTypbl
5.5 3HayeHHE OCTATKOB NpPH H3YyYCHHM PE3YJIbTaToOB| 7 2 2 4,2 1. Bemonuenue naboparopHoit padotsl | 1. Kommoxsuym I1IK-3 - 3y8
MHOKECTBEHHOH perpeccuu 2. CamocrosaTensHOe U3yueHne ydeOHOH
W HAyYHOW JINTEPaTyphl
Hroro no pazgeny 7 10 11 13,2
Hroro 3a cemecTp 36 36 32,2
HToro nmo fucHUILINHE 36 36 32,2 JK3aMeH




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

[TpakTrueckue/ 1ab0OpaTOpPHBIC 3aHATHUS MIPOBOIATCA B (popMe MPaKTUUECKON MOATOTOBKU
B YCIIOBUSIX BBITIOJHEHHS OOY4YarONIMMUCS BUIOB padoT, CBA3aHHBIX C Oymymiedl mpodeccuo-
HaJIBHOM JEATEIHbHOCTHIO M HAIPaBJICHHBIX Ha (POpPMUpOBAHUE, 3aKPEIUICHUE, PA3BUTHE MTPAKTH-
YECKUX HABBIKOB M KOMITETEHITUH 1O IPOGUITI0 00pa30BaTeIbHONU MPOrPaAMMBI

1. TpaguunoHHbie 00pa3oBaTeIbHbIE TEXHOJOTHH, OPHCHTHPOBAHHBIC Ha OPraHU3aIUIO
00pa3zoBaTeNbHOrO MPOLIECcCa U MPEANOIATAOIIYI0 MPSMYIO TPAHCIISIMIO 3HAHUM OT MperojjaBa-
TEJsl K aCIIUPaHTY.

@DopMbl YU4E€OHBIX 3aHATHI C HCMOJIb30BAHHEM TPATUIIMOHHBIX TEXHOJIOTHii:

NudopmarimonHas JISKIUs — MOCIIEI0BAaTEIbHOE U3JIOKEHUE MaTepraia B JUCHUTIIMHAD-
HOW JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOaTbHBIMU CPEICTBAMU (MOHOJIOT MPETO-
JlaBaTe’s).

JlaboparopHas paboTa — opranu3arys y4eOHOW pabOThI ¢ peaTbHBIMA MaTEPHATLHBIMUA U
WH(pOpPMAIMOHHBIMH 00BEKTaMH, AKCIIEPUMEHTAJIbHAs paboTa ¢ aHAJOTOBBIMH MOJIEISAMHU pe-
aILHBIX 00BEKTOB.

2. TexHoJioruM NMPoOIeMHOro 00y4eHHs — OpraHu3alus 0Opa30BaTENBHOIO Ipoliecca,
KOTOpasi MPEAIoIaraeT MOCTAHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHHE YUEOHBIX MPOOIIEMHBIX
CUTYallui s CTUMYJIMPOBAHUS aKTUBHOM 1M03HABATENIBHOMN J€ITEIbHOCTH aCITUPAHTOB.

3. IHTepakTUBHBIE TEXHOJOTHH — OPTaHMU3AIMs 00Pa30BATEIBLHOTO IpOIlecca, KOTopas
IpernoyiaraeT akTUBHOE U HENMHEWHOE B3aUMOJICHCTBUE BCEX YYACTHHMKOB, JOCTHKEHHE Ha
ATOW OCHOBE JMYHOCTHO 3HAYUMOTO JJIsI HUX 00pa30BaTeIbHOTO PE3yibTaTa.

@®opMbl Y4eOHBIX 3aHATHI € MCIOJIb30BAHMEM CHENHATU3HPOBAHHBIX UHTEPAKTHB-
HBIX TEXHOJIOTHIi:

Jlexuus «oOpaTHOM CBSI3M» — NEKLIUSA—TIPOBOKaIMS (M3TI0KEHUE MaTepuaia ¢ 3apaHee 3a-
TJIAHUPOBAHHBIMH OIITHOKAMU ), JIEKIUsI-Oecena, TEeKIUsI-TUCKYCCHS, JIEKITUs-KOH(EepeHIIHs.

4. NudopmManuOHHO-KOMMYHHKAIIMOHHbIE 00pa3oBaTe/ibHbIe TEXHOJIOTHU — OPTaHU-
3ammsi 00pa30BaTEIILHOTO MPOIlecca, OCHOBAHHAS Ha MMPUMEHEHHH MPOTPAMMHBIX CpeJl M TEXHU-
YEeCKUX CPEJICTB PabOTHI CO 3HAHUSAMHU B PA3IMUHBIX MPEIMETHBIX 00IACTSX.

6 YuedHo-MeTOANMYECKOE OOecTieYeHre CAMOCTOATEbHON PadoThl 00yyaromuxcst

B TedeHue cemecTpa Kax bl CTYJCHT BBITIOIHSET JIA0OpAaTOPHBIC 3aHSTHSL.

JlaGopaTtopnast pabota Nel.

3ananue 1. OnpeaenuTh NIpeaIMETHYIO 00JIACTh JUIS SMIIUPUYECKOTO UCCIEIOBAaHUS: 00b-
eKT U MpEeMET UCCIENOBaHUs, (POPMYIUPOBKY €N MCCIECIOBAHUS C YUETOM Lienel (QyHKIHO-
HUPOBaHUS 00BEKTA.

3amanwne 2. [{nsg mpeaMeTHON 001acTH ONpPENeTuTh OCHOBHBIE XapaKTEPUCTUKH HCCIIETye-
MOTO TPOIIecCca, CIIOCOOBI MOYUYEHHUsI JAHHBIX U 0TOOPa3uTh B3aWMOCBSI3b MEXy HUMU B BUJE
JIPEBOBUHON MEHTAIIBHON KAapTHI.

3anmanue 3. Jns npeaMeTHO# 00JacTH BBISIBUTH CYIIECTBYIONIME MPOTUBOPEUUs U cPop-
MYJIMPOBATH CYIIECTBYIOIINE MPOOIEMBI.

3ananue 4. [loaroroButh onucanue 3agaHuii 1 — 3 B BUE 3JIEKTPOHHOM Mpe3eHTalUU U
(aiina 3JIeKTPOHHBIX TaOIHI] C IMITUPUIESCKUMHU JTaHHBIMH.

Kpatkue ykazanus:

1) ucxoaHbIe TAHHBIE JJIS UCCIIEIOBAHUS MOTYT OBITh MOA00OPaHBl CAMOCTOSATEIHLHO W U3
HMCTOYHUKA OCHOBHOM JTUTEPATYPHI;

2) KOJIMYECTBO HAOJIOICHHH TOJDKHO COCTAaBISITh HE MeHee 100);

3) ApeBoBUIHAS MEHTAbHAS KapTa JIOJDKHA COJIEPKATh HE MEHEE JIByX OCHOBHBIX IIPHU3HA-
KOB I'PYNIUPOBKU U HE MEHEE TPeX MapaMeTPOB B COCTaBE Ka)A0W IPYIIIbI;

4) HHCTPYMEHTOM JJIsl OTOOpaKeHUsI MEHTaIIbHOI KapThl BeiOepuTe MS Visio.

JlaGopaTtopnast pabota Ne2.

3anmanue 1. McxonHbple SMmupuYecKe TaHHbIE Pa3MECTUTH B Makere Statistica.

3ananue 2. /11 UCXOMHBIX AMIMPUYECKUX TAHHBIX OMpPENEIUTh MPEANonaraeMyr QyHkK-



IIUIO OTKJIMKA U HA0Op (PaKTOPOB C 0OOCHOBAHHEM IO CMBICITY 3a/1a4H.

3amanue 3. JIJig MCXOAHBIX JAHHBIX BBINOJHUTH MOCTPOEHUE CTOJNOYATBIX U KPYrOBBIX
JIyarpaMm, nukrorpadukos (3 Buaa), MAaTPUUHBIX TpaduKOB U KOHTPONIbHBIX KapT Lllyxapra.

3aganue 4. [logroroBuTh onucanue 3ajaaHuii 1 u 3 B BUie ClIai0B 3JIEKTPOHHOM MpPE3CH-
TalUH.

JlaGopaTtopnast pabota Ne3.

3anmanue 1. 3anummre Makpoc AJs MOCTPOCHHS padoueit Tabmuisl B cpeae Statistica 6.1
pPa3MEpHOCTHIO:  KOJIMYECTBO  CTOJOLIOB=KOJIMYECTBO OyKB B  HMEHH;  KOJIUYECTBO
CTPOK=KOJINYECTBO OYKB B (hammiuu *5.

3amanue 2. 3anonHUTe Tabauiy Statistica 6.1, UCIONB3ysl pa3IWYHBIC 3aKOHBI pacrpee-
JICHUS, U CUYMTANTE 3TU JaHHBIE B MAacCHB.

3aganue 3. Co3zpaiiTe npoueaypsl cpeacrsamu VB st pacuera cpeHero 3Ha4eHus JaH-
HBIX ¥ CPEJHETO KBAJAPATUUHOTO MO cToj0mam. [lonyyeHHbie 3HaueHusl BRIBEAUTE HA HOBBIN pa-
Oouuii nucT.

JlaGopaTtopnast pabota Ne4.

3ananue 1. [Iy1g MCXOMHBIX JAHHBIX BBIOJIHUTEH PACYET MPOCTHIX CTENIEHHBIX CPEIHUX, MO-
1y, MEJIMaHy, MOKa3aTelu Bapualliy U PacCcestHusl.

3anmanue 2. /{15 MCXOAHBIX aHHBIX BBIMOJHUTH OTCEB IPYOBIX MOTPEUIHOCTEH MO CTaTH-
ctuke CteromenTa. Ha xaxmom orceBa GUKCHPOBATH: BCe CTATHCTUYECKUE MOKa3aTenu (CM. 3a-
nanue 1).

3apanne 3. OToOpa3uTh NTMHAMHUKY U3MEHEHUS CTATUCTUUECKHUX IMOKa3aTese B mpolecce
oTCeBa.

3ananue 4. BIMOIHUTH MPOBEPKY TMIIOTE3Y O TOM, YTO MCXOJIHBIE TAHHBIX MOAUYUHSIOTCS
HOpMalbHOMY 3aKkoHY pacnpeaeneHusi mno kputeputro CAO, Ilupcona u Komnmoropona-
CmupaoBa. Jlyig KaXaoro Kputepus oToOpa3uTh rpaduyeckoe W TaOJIMYHOE MpEeCTaBICHUE.
[TocTpouthb TabNUIly CpaBHEHUS PE3yIbTaTOB IPOBEPKU KPUTEPHUEB.

3amanue 5. OGopMHUTH Pe3yNbTaT MPEIBAPUTETHLHON 00paOOTKM TaHHBIX B BUJIE TUCHMEH-
HOTO OTYeTA.

JlaGopaTtopHnast pabota NoS.

3anmanue 1. /I MCXOMHBIX JAaHHBIX BBIMOJIHUTH pacueT MaTpUllbl KOIPPHUIIMEHTOB COMO-
CTaBUMOCTH TIO (paKTOpaM M HAOIIOJECHUSAM, MATPHUIILI TAPHON KOPPEISIUU, MAaTPULIBI PACCTOS-
HUH (croco0 pacyeTa pacCTOSHUS COTJIAacOBaTh C BEAYIIUM IPENOIaBaTeIeEM).

3amanue 2. BoIMOMHUTH KiIacTepu3aluio (PakTopoB M0 METONY KOPPEISIUOHHBIX TS/,

3ananue 3. BeImomHUTh KiacTepusanuio HabmoaeHuil. KonnyecTBo K1accoB HE JOKHO
0b1Th MeHee 30. Bbibop npouenypsl Ki1acTepu3aliii corjiacoBaTh ¢ BEAYLUIUM MPENo/1aBaTeIeM.

3ananue 4. OGopMuUThH pe3ynpTaT IpeaBapUTeNbLHON 00pabOTKM JaHHBIX B BHJIE MUCHMEH-
HOTO OoT4eTa. B oTuere 0TOOpa3uTh: MCXOIHBIC JTaHHBIC, MATPHUIIBI MEP CXOJACTBA U WX aHAJIM3,
JEHJPUT KJIacTepU3allii, COCTaB IPYII, HOBYIO MAaTPHUILy UCXO/JHbBIX JAHHBIX.

JlaGopaTtopnast pabota Ne6.

3amanue 1. {151 UCXOIHBIX JaHHBIX MOCTPOEHUE MPOBEPKY MHTEPKOPPEISIUU U MYJIbTH-
KOJUTHHEAPHOCTH.

3ananue 2. [[1st HICXOAHBIX JaHHBIX TMPOU3BECTH MOCTPOCHUE MHOKECTBA MH(POPMATHBHBIX
Y HEMH(POPMATUBHBIX (aKTOPOB.

3ananue 3. {15 MCXOIHBIX TaHHBIX U JAHHBIX MOCIIE KJIACTEPU3ALIMH BBIIOJHUTh MMOCTPOE-
HUE JIMHEHON U MYJIbTUIUIMKATUBHON Mozeneil. JlokazaTh MPUMEHUMOCTD KaX 0 MOJIENH.

3ananue 4. [IpoBepuTh NPEeaNOCHUIKM METO/Ja HAMMEHBIIUX KBAJpaTOB ISl KaXJAOW MO-
CTPOEHHOM MOJIETIH.

3ananuie 5. BBINOJHUTH CPaBHEHUE MOTYYEHHBIX PE3YJIbTATOB

3ananue 6 (gomosHUTENbHOE). OLUEHUTh CTPYKTYypHas CTaOWUIBHOCTH MCHOJB3YEMbBIX HC-
XOJTHBIX JIaHHBIX.

CamocTosTenbHasi TOArOTOBKA K KOJUIOKBUYMY MPOMCXOJIUT B MPOLIECCE CAMOTECTHPOBA-
HUS 110 KaXKJ0M TeMe Mpu U3y4eHUH Kypca.
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Viamure neiicreue. KOTOPOC BBITOIHACT JAHHBIH ATITOPHTM!

vd,

-

-1

1. BeramcanTs cpearee a0COTIOTHOS OTKJIOHCHHE: d =
n

0.4

In

3. Ecom HepaBeHCTBO HCTHHHO, TO HCT OCHOBAHHIH OTBCPraTh

2. [IpoBepHTh HCTHHHOCTD HCPAaBCHCTBA: g— 0,7979| <

BBUIBHHYTYIO THIIOTE3Y.

BbiOEpUTE OUH OTBET:
() Otces rpyObix NOTPELIHOCTEN ANA ManbiX BbIGOPOK

() OTces norpelHocTen Ana GonblMX BuiBOPOK

Q IpoBepka runoTessl 0 PopMe pacnpedeneHna ana
DonbLUKX BbIDOPOK

@) lpoBepKa runoTesbl 0 PopMe pacnpedeneHna ana
MarnbiX BblDOPOK

KakWe MHCTPYMEHTEl Excel MCnonk3yoTca npu9
npensapuTensHoi obpabtoTke QaHHLIX?

BuiGepuTe OOWH MK HECKONBKO OTEETOB:

[ MopgGop napameTpos
[ MacTtep guarpamm

[ CopTvpoBKa

[|  BCTpoeHHble YHKLMK
[ TIOMCK pelueHus

PUCOBaHWE

O



Vxazarre aeiicTsiie, XOTOPOS BAIMOIHACT JAHHBIT AIrOpiTM:

vd,
1. Bormcmims cpeamnee a0CoMOTHOS OTKIIONCHIC: d = =
n
04
< .
I
3. Ecast HepaBeHCTBO HCTHHHO, TO HET OCHOBAMIIT OTBCPIaTh

BBAUIBHICYTY?0 THIOTETY.

2. ITpoBepHTS HCTHHHOCTE HEPABCHCTBA: g -0,7979

BribepuTe oauH OTBET.
O1ces rpyObix NOrpelHoCcTen AnR Manbix suiGopoK

O1ces norpeluHocTen Ana Gonblumx BLIGOPOK

MpoBepka rmnoTessl 0 (OpPME pacnpeaeneHlns AnA
Gonbiumx suiGOpoK

[poBepKa runoTessi 0 (hopMe pacnpeaeneHna AN
Manbix EGOPOK

[NA XxapakTepUCTHUEW CTENEHW B3aMMHON YOAaneHHOCTH
SNEMEHTOB MCNOMNb3YHITCA

BuibepuTe OOMH OTBET:
) koadbuumMeHTE Pao

) Ko3(hOUUMEHTBI CONOCTABMMOCTH
() NOKa3aTenW paccTOAHWUA
) Ko3pUUMEHTEl nogobua

) KO3 EPOUMUMEHTEI CBA3M

KnaccHdHKaLWA KaKoR NpoLUeaypsl NPMBENEHA HWHE:

* MHCXOOQHbIM ABMASTCA KNacTep, BKI'IFD"-IaIDLL[Hﬁ BCE INEMEHTHI
COBOKYNMHOCTH,

* B COOTBETCTEME C BENWYHHO nopora MCXOAHBIA KnacTep
pa3bKMBacTCA HA OBa MNK GonblUee KonKMYecTBo Gonee
MENKKX KNacTepoe, KaxabIA 13 KOTOPbIX NO BHOBb
HaiHa4SHHOMY NOporogomMy 3Ha4eHWH CXOOCTEA
pacnpeaenAeTCa CHOBa Ha MpYnnbl W T. A. A0 TeX nop, NoKa
B KaA0OM KNacTepe HE OKaWETCA NO OOHOMY SMEMEHTY.

BbIGepUTE OOWH OTEET:
() ArmomepaTtMEHad npouedypa

() [OMBM3MMHAA KNacTepHaA npouegypa
() CTpyKTypHble npoueaypbl

() Hewepapxuyeckue npousaypel
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BhifepnTe OOWH OTBET:
3HaYEHWE (YHKLMKM OTKMMKA (HE3aBUCUMAaR BENWYMHA)
CTONGLE! 3HAYEHUA DAKTOPOE (MPU3HAKOE)

KOMWYECTBO (haKTOPOB

KOMWYECTEC HAONHAEHWH

YCHNMBAET 3HAYEHWE COBNAaAeHUiA GUHAPHbLIX NPU3HAKOB
KO3MULMEHT

BbIGepUTE OOWH OTBET
XammaHa

Pao
CBA3M
CONOCTAaBUMOCTH

pacCTOAHKMA

Pe3ynsTaTOM MHOTOMEDHOM TpYNNUPOBKM ABNAETCH

BhifepnTe OOWH OTBET:

pacyeT BbIOOPOYHLIX XAPAKTEPUCTHK

ONMpefeneHWE CUMbl CBAZW BCEX (DAKTOPOE HA MYHKLMIO
OTKMUKA

pacnpefdeneHWe COBOKYMHOCTH HAONKAEHWA Ha
OIHOPOAHLIE TPYNMLI

npeofpasoBaHWe MCXOOHBLIX AaHHbLIX



KoathHUMEHTaMKM NogoBuA SBNAHTCA KOSMMULWMEHTL

BblifepHTe 0OMH HNKW HECKONBKO OTBETOB:
XKaMmaHa

CONOCTAaBHMOCTH
pacCTOAHHA
Pao

CBA3N

PUCYHOK O3HaYEET, 4TO

v,

BoiGepHTE OOMH OTBET:

OUCNeEpPCHA OCTATHKOB AOCTHIAET MaKCMMATNEHOA
BEMNWYKHHBI NPH CPEAHWX 3Ha4YEHHWAX I'IE[CJEMEHHOIFI X

MaKCHManNeHAAR AUCNEPCHA OCTATHKOE NP Manblx

SHAYEHWAX X

OUCNeEpPCHA OCTaTHOB pacTeET No MEPE YBENMYEHWA X

MNpegnoceNKaMH METO0E HaMMEHBLUWX KBEAOPATOB ABNAKTCA

BoiGepuTe 0OWH MNK HECKONBKO OTBETOR:
METEPOCKEQACTHHYHOCTE OCTATHOB

HOpMaANbHOE pacnpeacenede OCTaTRoB
HOpManNbHOE pacnpefcnedHle HCXOAHBIX AaHHbX

MOMOCKE0aCTHYHOCTE OCTATHOB
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) l'[.nalmp €MBIC PE3YJbTAThI Oﬁy‘leHI/IH H OLCHOYHLIC CpeaACTBA AJIsI IPOBCACHUSA l'[pOMe)KyTO‘lH()ﬁ arrecranmm.

CTpyKTypHBIii
AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIE CpEACTBA
KOMIETEHINH

ITK-3 Crioco6HOCTH 000CHOBHIBATH MPUHUMAEMBbIE TIPOEKTHBIE PELICHUS, OCYIIECTBIATH IIOCTAHOBKY M BBIIOJIHATH SKCIIEPUMEHTHI 110 ITPOBEPKE UX KOPPEKTHOCTH
u 3¢ dexTuBHOCTH

3HaTh —  OCHOBHBIE TIOHATHS paboTHI ¢ uHGopManu- | [lepeuens meopemuueckux 60npocos

eu; . XapaKTepUCTUKA HAYYHOU JIEITEIbHOCTH.
—  OCHOBHBIE aITOPUTMBI 00paboTKH UHPOP- . CpencTBa 1 METO/Ibl HAYYHOT'O UCCIIEIOBAHUS.
Mall1H; . Opranu3zanus npouecca IpoBeACHUs UCCIETOBaHUM.

. ABTOMaTH3alMsl HAyYHBIX MCCIIEJOBAHUM.

. DKCIIEpUMEHT U HAOIIOCHHE.

. Knaccuguxkanus ommb0ok B 3KCIIEpUMEHTAIBHBIX UCCIIEIOBAHUSX.
. Llenn u 3aa4¥ SKCIEPUMEHTAIIBHBIX UCCIICTOBAHHM.

. IlpeacraBienne UCXOIHBIX SKCIEPUMEHTAIBHBIX JAHHBIX.

. Monynu i1t 00pabOTKH IKCIIEPUMEHTATBHBIX JTaHHBIX.

10. Texnomnorust Data Mining.

11. Knaccuduxarusi nporpaMMHBIX CPEICTB U1 00paOOTKU SKCIIEPUMEHTAIbHBIX JAHHBIX.
12. Cpencrsa Buzyaiau3alMy SKCIIEPUMEHTAIbHBIX JTaHHBIX.

13. Craructrueckas OCHOBA IPEABAPUTEIHHON 00paOOTKH SKCIIEPUMEHTAIILHBIX JaHHBIX.
14. 3agaun npeaBapuTeNbHON 00PaOOTKHU TaHHBIX.

15. OtceB rpyObIX TOTPEIIHOCTEMH.

16. IlpoBepka runoTe3bl 0 BUJIE paclpeieeHusl.

17. AaropuTMmBl peiBapUTENbHON 00pabOTKU JaHHBIX.

18. IIpumep pe3ynbTaToB MpeaBapUTEILHON 00paOOTKH JaHHBIX.

19. KnmacTepHBbIi aHaIU3: 1IEJH U 3a]1a4H.

20. MepslI cX0CTBa MPU3HAKOB B 0011IeM HAOOpe JTaHHBIX.

21. Tponenypsl KJIACTEPHOTO aHAIN3A JAHHBIX.

22. Knaccuukanus npoueayp KiIacTepHOTo aHaJIn3a JaHHBIX.

23. ArmomeparuBHas MPOIIEypa KIaCTePU3aIluU 10 PACCTOSTHHIO.
24. MeTtoJ1 BpOIJIABCKOM TaKCOHOMMHU.

OTJIMYUS SKCIIEPUMEHTATLHON HHPOPMAIINH;

O OO ~NO Ol W —




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

25. MeTo KOppeNISIMOHHBIX TUICSII.

26. Meron k-cpenHux.

27. DTtarbl TOCTPOCHUSI SMITMPUUECKUX MOICIICH.

28. Cnerudukaius SMIMAPUICCKUX MOJICIICH.

29. O1ieHKa MapamMeTpoB SMIIMPUIECKOTO YPAaBHEHHS C TOMOIIBI0 METO/Ia HAUMEHBIIIUX KBa/I-
paros.

30. OneHka mapaMeTpoB HETMHEHHBIX MOJICTICH.

31. OueHka NPUMEHUMOCTH SMITUPUIECKUX YPABHEHUH .

32. CpencTBa aBTOMaTU3AIMK PErPECCHOHHOTO aHaln3a.

33. Ponb 0cTaTKOB MpH M3yYE€HUH MHOKECTBEHHBIX MOJIEIICH.

YmeTs

— (opmynupoBaTh 0OBEKT, IPEIMET, LIEITb
UCCIIC/IOBaHMS;

—  BBISBJIATH CYIIECTBYIOUINE TPOTHBOPCUHS
1 GOpMYIHPOBATH CYIIECTBYIONIUE MPOOIEMBI;
— HPUMCHATH AJITOPUTM OTCCBA FPY6BIX I10-
TPEIIHOCTEN K BBIOOpKaM JIFOOOTO pa3mepa;

—  BBINOJIHAThH NMPOBEPKY TUIIOTE3bI O TOM, YTO
UCXOJHBIC TAHHBIX MOTYHHSIIOTCS HOPMAJIbHO-
MY 3aKOHY paclpeieIeHus,

Ipakmuyeckue 3a0anus

1. OnpenenuTs MPEAMETHYIO 00NaCTh JJI SMIIMPUUYECKOTO MCCIIEIOBAHUS: OOBEKT U MPEIMET
ucclieloBaHus, (GOPMYIHPOBKY LIEIH MCCIEIOBaHUS C YU€TOM Lienel (pyHKIMOHUPOBaHUS 00b-
eKTa.

2. JIns npeqMeTHOM 067acTH ONpeeIuTh OCHOBHBIE XapaKTEePUCTUKU UCCIEyeMOro mpoliecca,
CHOCOOBI MOJYYEHUS TaHHBIX U OTOOPa3UTh B3aUMOCBSI3b MEXAY HUMH B BHJIE JIPEBOBHIHOU
MEHTaJIbHOW KapThl.

3. lns npeaMeTHON 00JIacTH BBISIBUTH CYLIECTBYIOIIME MPOTUBOPEUHs U CPOPMYIHPOBAThH CY-
IIECTBYIOIIUE TPOOIEMBI.

4. JIns MCXOAHBIX AMIIMPUYECKUX JAHHBIX ONPEAENTUTH MpeanoiaraeMyo QyHKIMIO OTKINKA U
Habop (GakTopoB ¢ 0OOCHOBAHUEM IO CMBICITY 3a/1aud. BBIMOIHUTE NOCTPOEHUE CTONIOUATHIX U
KpPYTOBBIX UarpamMm, MUKTOrpadrukoB, MaTPUYHBIX TpaduKOB U KOHTPOJIbHBIX KapT Lllyxapra.
5. 151 UCXOIHBIX TAaHHBIX BBIOJIHUTH OTCEB IPyObIX MorpemHocteil no craructuke CThroaeH-
ta. Ha xaxaom orceBa pUKCHUpOBaTh: BCE CTaTUCTUUYECKUE Noka3areau. OToOpa3uTh AUHAMHUKY
W3MEHEHHUs CTaTUCTUYECKUX MTOKa3aTelel B IPoLecce OTCEBa.

6. BBIOTHATE IPOBEPKY THUIIOTE3Y O TOM, YTO UCXOIHBIC JAHHBIX MOJYUHSIOTCSI HOPMATbHOMY
3akoHy pacnpenenenus no kpurepuro CAO, ITupcona n Konmoroposa-CmupHoBsa. Jliis kaxao-
ro KpuUTepus OToOpa3uTh Trpaduueckoe u Tabnu4HOE mpeactarieHue. [locTpouTs Tadbmuily
CPaBHEHHs PE3YNBTATOB MPOBEPKHU KPUTEPUEB.
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CTpyKTypHBIii

AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OrneHOYHBIC CPEICTBA
KOMIICTCHITHH
Bnaners — HaBbIKaMM paboTHI 110 006pabOTKE JKCIIE- 3aoarnus na pewenue 3a0ay u3z npogpeccuoHarbHoU 0oaacmu, KOMNIEeKCHble 3a0aHUS

PUMEHTAJIBHBIX JAHHBIX MTOCPEICTBOM MHOXKeE-
CTBEHHOT'O0 KOPPEJISIIITUOHHOTO aHAJN3a,

— OCHOBHBIMH METOJIaMHU OTIPE/ICTICHUS T1a-
paMeTpOB SMIUPUIECKUX YPaBHEHUH;
HaBBIKAMH OLIEHKU TPUMEHUMOCTH SMITHpPUYE-
CKUX MOJIEIEH.

1. JIns MCXOMHBIX JAHHBIX BBIOJHUTH pacdeT MaTpUIlbl K03()(PHUIIMEHTOB COMOCTABUMOCTH 10
(hakTopaM 1 HaOIIOACHUAM, MAaTPULIbI TAPHOI KOPPESIUU, MAaTPHUIIbl PACCTOSIHUI. BhINmonHUTh
KJIacTepu3anuio (PakToOpoB MO METOAY KOPPEISIIMOHHBIX TUICS]. BBIMOIHUTE KIacTepU3aIuio
HaOJIFOAEHUIA.

2. Jlns WCXONHBIX JAHHBIX TIOCTPOCHHE TMPOBEPKY HWHTCPKOPPEISAIHMA W  MYJIBTH-
KOJUTMHEAPHOCTH, MPOU3BECTH OCTPOCHHE MHOXKECTBa MH(POPMATUBHBIX U HEMH(OPMATUBHBIX
(hakTopoB.

3. 1714 UCXOHBIX JAaHHBIX U JAHHBIX MOCIE KJIACTepU3alliy BHIIOTHUTH MOCTPOCHUE THHEHHON
Y MYJIBTUILUIMKATUBHOUN Mojienei. Jloka3arb TPUMEHUMOCTD KaX 0l MOJIEIIH.

4. TlpoBepUTh MPEANOCHUIKH METO/Ia HAMMEHBIINX KBAJAPATOB ISl KaXI0M MOCTPOSHHOU MO-
Jienv. BBIMOJHUTH CpaBHEHHUE MOJYYEHHBIX PE3YJIbTAaTOB

5. OLeHUTH CTPYKTYpHAs CTAOMIBHOCTD MCIOJIb3yEMbIX UCXOJHBIX TAHHBIX.
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0) Ilopsinoxk mpoBeJAeHHs] NMPOMEKYTOYHOM aTTeCTAIlMU, TMOKA3aTeJId M KPUTePHHU
OlleHUBAHMS:

[TpomexxyTounas arrectanus 1o auciumiinae «O0paboTka IKCIEPUMEHTAIBHBIX JaHHBIX
Ha DBM)» BKIIIOYaeT TEOpETUUECKHE BOMPOCHI, TO3BOJISIONINE OLICHUTh YPOBEHb YCBOEHHUS 00Y-
YAIOUMMHCS 3HAHUM, W TPAKTUYECKUE 3aJaHMs, BBIABISIONIME CTENEHb CPOPMHPOBAHHOCTH
YMEHH U BIaJIeHUi, IpoBoaAUTCS B hopMe B hopMe IK3aMeHa.

DK3aMeH M0 TUCIHILIMHE MPOBOIUTCS B YCTHOH (OpME MO 3K3aMEHAIMOHHBIM OHIIEeTaM,
KK U3 KOTOPBIX BKIIIOYAET JIBA TEOPETUUECKUX BOIPOCA U OJTHO MPAKTUUECKOE 3aJaHHe.

IMoka3aTeu U KPUTEPHU OLIEHUBAHNS 324€Ta ¢ OLIEHKOI:
— Ha OIICHKY «OTJHUYHO» (5 6aimioB) — oOyJarouuiics JeMOHCTPUPYET BHICOKUH YpOBEeHB c(hop-
MHUPOBAaHHOCTH KOMIIETCHIIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe U IIIyOOKOe 3HaHHWE y4eOHOro
MaTepuaia, CBOOOJHO BBIMOJIHAET MPAKTHUYECKHE 3a/laHus, CBOOOJHO ONEpUpPYET 3HAHUSMHU,
YMCHHSIMH, TPUMCHSICT UX B CHTYAIHSIX MTOBBIIICHHON CJIIO)KHOCTH.
— Ha OLICHKY «Xopomo» (4 6amna) — o0yyarouuiicss AeMOHCTPUPYET CPEIHUI YpOBEeHb chopmu-
POBAaHHOCTH KOMIIETEHIIMIA: OCHOBHBIC 3HAHUWS, YMEHHsSI OCBOCHBI, HO JOIYCKAIOTCS HE3HAUU-
TeJIbHBIE OIIUOKH, HETOYHOCTH, 3aTPyTHEHUS IPU aHATUTUYECKUX ONEPALIUAX, IEPEHOCe 3HAHUN
¥ YMEHHIA Ha HOBBIC, HECTAH/IaPTHBIC CUTYAIIHH.
— Ha OLICHKY «YyI0BJIEeTBOPHUTEJBLHO» (3 6amia) — oOyyarouuiicss JeMOHCTPUPYET MOPOTOBBIN
YpOBEHb C(OPMHPOBAHHOCTH KOMITETEHIIUI: B X0JI¢ KOHTPOJBHBIX MEPONPHUSATHHA JOMYCKAIOTCS
OIIMOKH, MPOSIBISAETCS OTCYTCTBHUE OTACNbHBIX 3HAHUM, YMEHMI, HABBIKOB, O0YyYarOIIUIiCS UcC-
MBITHIBACT 3HAYUTENBHBIC 3aTPYIHCHUS TIPHU ONIEPUPOBAHUYN 3HAHUSAMU M YMCHUSMH TIPH UX IIe-
peHoce Ha HOBbIE CUTYAIIUH.
— Ha OLIEHKY «HEeyJ0BJIeTBOPUTEJIbHO» (2 0ayuia) — oOyyaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6omnee 20% TeopeTUYECKOro MaTepuasa, AOMYCKaeT CYIIECTBEHHbIE OMIMOKH, HE MOXKET IMOKa-
3aTh MHTEJUICKTYabHBIC HABBIKU PEIIEHUS MPOCTHIX 3a/1a4.
— Ha OILICHKY «HeyIO0BJIeTBOPHUTeIbHO» (1 Oamn) — oOydarouuiics He MOXKET MOKa3aTh 3HAHUS
Ha YPOBHE BOCIIPOM3BENCHUS U OOBSCHEHUST HH(OPMAIINH, HE MOKET TIOKa3aTh HHTEIJICKTYallb-
HBIC HABBIKU PEIIEHUS MPOCTHIX 3a/1a4.

8 YueoHo-MeTOqMYEeCKOE U HHPOPMAIHOHHOE o0ecTeyeHre TUCIHUTLTHHBI (MOITYJIs])

a) OcHoBHasi IMTEpaTYpa:

1. ObpaboTka sKcrIepUMEHTANbHBIX AaHHBIX Ha OBM : yueOnuk / O.C. Jlorynosa, I1.1O.
Pomanos, E.A. Unbuna [u ap.]. — Mocksa : UTHOPA-M, 2019. — 326 ¢. — (Bsiciiee o6paso-
BaHue: bakamaBpumar). — www.dx.doi.org/10.12737/textbook_5aafbb5a99fb14.44742313. -
ISBN 978-5-16-013461-1. - Tekcr : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/document?pid=1025509 (nata obpamenus: 29.10.2020).

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. Hagsu, D.I'. Metoasl xpaHeHnusi ¥ 00paboTku mdaHHbIX: YueOuuk / D.I. Jaman—
M.:HULl HWH®PA-M, 2018: 60x90 1/16 ISBN  978-5-16-107039-0  (online).
https://znanium.com/catalog/document?id=53900 (mata obpamierus: 29.10.2020).

B) MeroauvecKkue yKa3aHus:

1. Jlorynosa, O.C. TecroBsie 3amanus no aucuuruinae «O0paboTka 3KCIepUMEHTaTbHBIX
nanueix Ha DOBM [Tekcr] / O.C. JlorynoBa, E.A. Umnpuna. — Maruutoropck : «MI'TY
nm. I'.'11. Hocosa», 2007. — 12 c.

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcehI:

IIpocpammnoe obecneuenue. TUIEH3NOHHOE MPOrpaMMHOE OOECIeueHue: oreparoHHas
CHUCTEMA, O(I)I/ICHI:IG nporpaMMmbl; MAaTCMATUUYCCKUC MMAKCT, CTATUCTUUCCKUC IMAKCThI, YCTAHOBJICH-
HbIE€ Ha KaXIOM IMEPCOHAIIBHOM KOMIIbIOTEpe BbluucauTenbHOro mnentpa ®I'bOY BIIO
«MI'TY».

[lepeueHp JHUILIEH3MOHHOTO MPOTPAMMHOI0 00ECIEUEHHUS 110 CChUIKE:

http://sps.vuz.magtu.ru/Shared%20Documents/Forms/Allltems.aspx?RootFolder=%2FShar



https://znanium.com/catalog/document?pid=1025509
https://znanium.com/catalog/document?id=53900
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence

ed%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%

D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%

B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A

19%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D

0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D

0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%

BE%D0%B5%20%D0%9F%D0%9E& Initial Tabld=Ribbon.Document&VisibilityContext=WSS

TabPersistence

OdunmanpHple CaiiThl TPOMBINUICHHBIX NPEANPHIATHN W opraHu3armid: http://www.mmk.ru,
http://www.creditural.ru, http://www.magtu.ru, http://www.gks.ru u T.1.; pa3pabOTYHKOB IMPO-

rpaMMHBIX TIPOAYKTOB: http://www.statsoft.ru, http://www.microsoft.com, http://www.ptc.com u

T.I,  caiiTel  Jlaboparopuii  KommbioTepHOWM  rpadukm  http://graphics.cs.msu.ru

http://com.graphicon.ru.

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHne JUCHUILIMHBI (MOYJIs1)

MaTepHaJIBHO-TGXHquCKOe o0OecrieucHue JUCHUIIJIMHBI BKIIIOYACT:

Tun n Ha3BaHUE ayJUTOPUH

OcHaiueHue ayuTopun

JlexunoHHas ayguTopus

MynbTUMEIMITHBIE CPEACTBA XPAHEHHUS, IIEPEAAYN U
npeJcTaBiIeHNs HHPOPMALUU

KoMnbrorepHslii knacc

[Tepconanbubic KOMIbIOTEPHI ¢ makeToM Office, BrIxogoM
B IHTEpHET U ¢ AOCTYIIOM B 3JICKTPOHHYIO HH(pOpMAIU-
OHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCHUTETA

Aynuropuu 1Ji CaMOCTOSITENIbHOMN
paboThI: KOMITBIOTEPHBIE KIIACCHI;
YUTAIBHBIE 3aJ1bI OUOJINOTEKH

Bcee knacest YUT u ACY ¢ nepcoHalnbHbIMU KOMIIbIOTE-
pami, BBIXOJOM B VIHTEpHET U C OCTYIIOM B 2JIEKTPOH-
HYI0 HH(POPMAaLIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEP-
cuTeTa

AyauTopuii Jyisi TPYNIOBBIX U UH-
JABUAYAIBHBIX KOHCYJIbTAllUU, TE-
KYILETO KOHTPOJIS U TPOMEKYTOU-
HOMU aTTecTanuu

Ayn. 282 u knaceel YUT u ACY

ITomemmenus 11 caMOCTOSITETbHOM
paboThl 00yJarONIUXCsl, OCHAIIEH-
HBIX KOMIIBIOTEPHOU TEXHUKOH C
BO3MOKHOCTBIO ITOJIKITFOUCHUS K
cetu «ITHTEpHET» U HATMYUEM JO-
CTyIIa B DJIEKTPOHHYIO HH(pOpMa-
[IUOHHO-00Pa30BaTEIBHYIO CPENY
OpraHu3aIuu

Knaccet YUT u ACY

[Tomerienus st XpaHeHUs U IIPoO-
bunakTHUYEeCKOro o0CIyKUBaHUS
y4eOHOT0 000PYyTI0BaHMS

Llentp nHOPMAIIMOHHBIX TEXHOJIOTHH — aya. 379
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