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PaGouas nporpamma cocrasiena na ocose ®I'OC BO - marucrparypa 1o HaIpaBJIeHUIO
nozarorosky 08.04.01 Crpontenserso (mpukas Muno6puayku Poceun ot 31.05.2017 r. No 482)

PaGouas nporpamma PaceMOTpeHa 1 000peHa Ha 3aceiaHnu Kadepbl Ipoexrupopanus
1 CTPOUTEIILCTBA 3/IaHHIH
26.01.2023, npotokosn Ne 7

: i JO0.H
3aB. xadeapoii oA M.E apKeBHY

PaGouas nporpamma ono6pena Metoauyeckoit komuccueit UCAul
02.02.2023 r. nporokos Ne 4 %
Ilpencenarens O.C. Jlorynosa

Pa6ouas nporpamma cocrasnena:
AoueHt kapenpsr BTull, kany. nep, HaykK

A. Unbuna

2
/%I/(B. Marsees
J

Penensenr:
Jupexrop OO0 "HITO Hanexnocts", kamy. Texy. HayK
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rofy Ha 3acenanuu Kadeapel [IpoeKTHpOBaHUS U CTPOUTEIHCTBA 3IAHHMA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.IO?‘IapKeBI/ILI

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [IpoeKTHpOBaHUS M CTPOUTENHCTBA 3aHUN

IIporokomor 20 . Ne

3aB. kadeapoii M.IO. HapkeBuu




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HenssMmu ocBOeHUST AUCITUTUTHHBI (Mo1yI1si) «O0paboTKa SKCIIEPUMEHTABHBIX TAHHBIX Ha
OBM 1pu cTpOUTENBCTBE M SKCILTyaTalluu 3JaHUM U COOPYKEHMI» SIBISIETCS O3HAKOMJIEHHE
CTYJICHTOB ¢ 0a30BBIMH MOHATHUSMH M ITOPUTMAaMH cOopa U o0paboTku MHPOPMAIIMH B XOJI€
NPOBEICHUS HKCIEPUMEHTOB, (OPMHPOBAHME NPEACTABICHUNA O METOAAaX U aIrOpUTMax
00paboTKH SKCIIEPUMEHTAIbHBIX JAHHBIX, UX aHAJU3a U UCIOJIb30BAHUS JUIS PEIICHUS HAYYHbIX
Y NIPUKJIaIHBIX 33a4.

JUis NOCTHKEHHUs TOCTaBIeHHOM wLenun B Kypce «O0paboTka 3KCHepUMEHTalIbHbBIX
JaHHBIX Ha OBM mpu cTpouTENbCTBE M 3KCIUTyaTallud 3JaHUM U COOpPY)KEHUI» pelIaroTcs
3a/1auu:

— H3Y4YEHHE CIOCOOOB IPEICTABICHUS U MOJEIECH NOPOXKIEHUS AKCIEPUMEHTAIbHBIX
JAHHBIX, MOJIEJISIX IaHHBIX U Kilaccuukanuu 3agad o0padoTKy;

— U3y4YCHHE U UCCIICOBAaHKE NMPEOOPa30BaHUN U KIACTEPU3ALNU JAHHBIX JJISI CHIKCHHS
Pa3MEpPHOCTH, PETPECCUOHHBIX MOJIEIIEH;

— W3Y4YEHHE METOJa HAaUMEHbIINX KBaJpaToB JJIs OLCHUBAHUS [1apaMETPOB JIMHEWHON U
HEJIMHEHHOM perpeccuu, BpeMEHHBIX PsAJIOB U CUCTEM YPaBHEHUI;

— OCBOCHHE METOI0B BU3yaJIN3allMH IKCIIEPUMEHTAIbHbBIX JAHHbIX;

— OCBOEHHUE MPOTPAMMHBIX CPEJICTBAX AJI 00pabOTKH AKCIIEPUMEHTATbHBIX JAHHBIX;

— peaau3alui0 OCHOBHBIX aJlOPUTMOB OOpaOOTKM 3KCHEPUMEHTAIbHBIX JIaHHBIX
CpEICTBAMU MIPOTPAMMHOI0 00ECTI€YeHHS U BBIYUCIUTEIBHON TEXHUKHY;

— (opMHUpPOBaHHE HABBIKOB IO BBIPAOOTKE PEIICHUM HA OCHOBE aHAIM3a PE3YJbTAaTOB
00paboTKH SKCTIEPUMEHTANIbHBIX TaHHBIX.

2 MecTo TMCHUIIMHBI (MO1YJIs1) B CTPYKTYpe 00pa30oBaTe/ibHON MPorpaMmmMbl

Hucuumuimaa O0paboTka SKCIepUMEHTANbHBIX AaHHBIX Ha OBM npu cTpouTenbeTBe U
JKCIUTyaTallMy 3JaHUM U COOPYKEHHM BXOAUT B 0O0s3aTENbHYI0 4YacTh Y4eOHOIro IIIaHa
00pa3oBaTeNbHON IPOrpaMMBbI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCIUIITUH/ IPAKTUK:

MeTto10510THs M METOIbI HAYYHOT'O UCCIIEA0BAHUS

OOcnenoBaHue, HCOBITAHME M OIEHKA TEXHUYECKOTO COCTOSIHUS CTPOMTEIbHBIX
KOHCTPYKIMH, 3AaHUI U COOPYKEHUI

Opranu3zanus NpoeKTHO-U3bICKATEIbCKON 1€ATEbHOCTH

OcCHOBBI HAyYHON KOMMYHHUKAILIUU

3HaHus (YMEHUs, BJlaJIeHus), MOJTYYeHHbIE IPU U3yYEeHUHN JAaHHON AUCLUILIIMHBI OyayT
HEOOXOAUMBI JUISl U3yUeHUS TUCHUIUTNH/TIPAKTHK:

ITpousBocTBEHHAs - HAyYHO-UCCIIEI0BaTeIbCcKast paboTa

[ToaroroBka K npotietype 3aliyThl ¥ 3alIUTa BHITYCKHON KBaTM(PHUKAMOHHOMN paboThI

[Ipown3BocTBEHHAS - IPEAUIIIIOMHAs IPAKTUKA

3 Komnerenuun odyuaromierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) U IJIAHUPYeMble Pe3yJIbTAThI 00yueHust

B pesynbrare ocBoeHHMs AUCHMIUIUHBI (Moayns) «OOpaboTka 3KCHEpUMEHTaTbHBIX
JnaHHbIX Ha OBM npu cTpOUTENbCTBE U AKCIUTyaTallMM 3JaHUNA M COOPYKEHUI» 00yJaroImuics
JIOJDKEH 0071a/1aTh CIICAYIONIMMU KOMIETEHIUSIMU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITNN

OIIK-2 Cnoco0eH aHamu3UpOBaTh, KPUTUYECKH OCMBICIMBATH M MPEACTABIATh MH(POPMAIHIO,
OCYIIECTBIISATh MOUCK HAyYHO-TEXHUYECKON HMH(OpManuu, NpuoOpeTaTh HOBbIE 3HAHUS, B TOM
YHCJIe C TOMOIIBLIO HH(OPMAIIMOHHBIX TEXHOJIOTUH

OIlK-2.1 OcymecTBisger c60p U MPOBOJUT CUCTEMATH3AIMIO HAYYHO-TEXHUYECKOM
nH(pOpMaLIUY O paccMaTpuBaeMoOM OOBEKTE, B T.U. C UCIIOJIb30BAaHUEM




WH(OPMAITMOHHBIX TEXHOJIOTHUH

OIIK-2.2 OneHuBaeT JOCTOBEPHOCTh  HAYYHO-TEXHHUYECKOW HH(pOpMAIMU O
paccMaTpuBaeMoM 00BEKTe
OIIK-2.3 Hcnonw3yeT cpencrtBa NPUKIAJAHOTO MPOTPAMMHOIO OOCCTICUCHHS IS

00OCHOBaHUs  PE3yJNbTAaTOB  peHICHUS 3amadud  npodeccroHaIbHON
JeSITeNIbHOCTH




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIsIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas paborta — 47,4 akaj. 4acoB:
— aynuropHas — 44 akaJ. 4acos;
— BHeayiuTopHas — 3,4 akaJl. 4acoB;
— caMocTosTenbHas padora — 96,9 akan. yacos;
— B (hopMe mpakTHIEeCKOM MOATOTOBKU — 22 aKaj. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas 3 =
o | KoHTaKTHAS pabota E 5 ®dopma TeKyIero
= g Bu KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) £ B A y P Kon
S & © | caMocTosATENbHOMU | yCIIeBaeMOCTH U
JTACIUTUTAHBI 3 [ .. | xommerenn
O g £ paboTsl MIPOMEXKYTOYHOM
Tlex. mab. | MpaKT. 9 aTTecTalyy
3aH. 3aH. O &
1. DKCHEpUMEHT: OCHOBHBIC
TIOHSTHSI, ISTH U 3aJa4H
1. ITogroroBka k
1a00paTOpHOMY
3aHS-THIO
1. Becena -
2. Beimonnenue
1.1  Paccyxnmenus 00 . o0cyxaeHue
JKCIEPUMEHTE 1aGopaTopHoi 2. [TpoBepka OIK-2.1,
) 1 1 6 paboTs ) . OIIK-2.2,
Knaccupukanus  omubok 71a00paTOpHOI
3. OIIK-2.3
IKCIIEPUMEHTA padoTHI
CamocrosTenpHOe o
.| 3. Ycrnsriii onpoc
3 u3ydyeHue yueOHoi
W1 Hay4HOU
JIUTEPATyPhI
1.
1.2 Tlogxomsl kK 06paboTKe CaMocCTOosATENbHOE 1. Becena - OIIK-2.1,
AKCIEPUMEHTATBLHBIX 1 1 8 |usyuenue yueOHOMU o0CyXIeHHE OIlK-2.2,
JTaHHBIX U Hay4yHOU 2. YCTHBI onpoc OIIK-2.3
JUTEPATyPhI
Hroro mo pazneny 2 2 14
2. TlporpaMmHOe oOecreueHue
CTaTHCTHYECKOTO aHalM3a IS
00pabOTKU SKCIEPUMEHTATBHBIX
JIAHHBIX
1. I[Tonroroska x
71a00paTOpHOMY
3aHSITHUIO
1. Becena -
2. Brimonnenune o6e cHIe
21 1 Xapakrtepuctuka nabopaTtopHoOi YR OIIK-2.1,
. 2. ITpoBepka
MIPOrPaMMHBIX Mopynen| 3 1 1 6 paboThl . OI1K-2.2,
71a00paTOpHOI
Ut 00pabOTKHU TaHHBIX 3. 4GOI OIIK-2.3
CamocrosTenpHOe pabot
.| 3. Ycrusiit onpoc
M3y4YeHHe yaeOHOH
U Hay4yHOH
JIUTEPATypPhI




2.2  Texuomorms Data
Mining — coBpemeHHOE
CpeICTBO JNOOBIYH u
00pabOTKH JTaHHBIX

1. Beimonnenue
nabopaTtopHoi
paboThI

1. VcrHbIi onpoc

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

2.3 0630p pBIHKA
MPOTPaMMHBIX CPEICTB JUIS
00pabOTKHU IaHHBIX

1.
CamocrosTenpHOe
n3ydeHue yueOHoH

JIATEPaTypHL.

2. Ananm3
MHPOPMALTUOHHBI
X PecypcoB
MPOU3BOIUTENEH
IPOrPaMMHOTO
obecrieyeHust At
00paboTku
IKCTIEPUMEHTAIbH
BIX JIAHHBIX.

1. TectupoBaHue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

Hroro no pazneny

18

3. IlpensapurensHas oO6paboTKa

OKCIHECPUMECHTAJIBHBIX JaHHBIX

3.1 Bri6opounsle
XapaKTepUCTHKH M OTCEB
IpyOBIX MOrpeIIHoCTeH

10

1. IloaroroBka k
nabopaTopHOMY
3aHATHIO
2. Beimonnenne
nabopaTopHOi
padoThI
3.
CamocrosTenpHOe
u3ydeHue yueOHon
¥ HAyIHON
JIUTEPATypPhI

1. TectupoBanue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

3.2 TIpoBepka TUNOTE3BI O
BHUJIE pacnpeneneHus
CIy4yalHON BEJTMYUHBL

1. Brimonnenune
nabopaTopHO
paboThI
2.
CamocrosTenpHOe
H3yuYeHHEe yueOHOU
U Hay4yHOH
JUTEPATyPhI

1. ITpoBepka
nmabopaTopHOit
paboThI
2. TectupoBanue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

3.3 Anroputm
MPEJABAPUTENBLHON
00pabOTKN TaHHBIX

1. Brimonnenune
nabopaTopHO
paboTh
2.
CamocrosTenpHOe
H3yuYeHHEe yueOHOU
U Hay4yHOU
JUTEPATyPhI

1. Konnoxsuym

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

Uroro no pazneny

26

4. MHOTOMEpHBIE TPYNITUPOBKU

4.1 KnacrepHblii aHANM3 U
MEpHI CXO/ICTBA

1. [Toaroroska x
71a00paTOpHOMY
3aHATHIO
2. Brimonnenune
nabopaTtopHoOi
paboThI
3.
CamocrosTenpHOe
M3y4YeHHe yaeOHON
U Hay4yHOU
JIUTEPATYPhI

1. TectupoBanue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3




4.2 IMpouenypsr
KJIAaCTEPHOTO aHATN3a

1. BeinonHenue
1abopaTopHO’
padoThI
2.
CamocrosTenpHOe
n3ydeHue yueOHoH
U HAyIHOH
JIMTEpaTyphI

1. ITpoBepka
1abopaToOpHOI
paboThI
2. TecTupoBanue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

Uroro mo pazneny

16

5. MHOXeCTBEHHBIH
JAHHBIX

aHallu3

51 DOransl  06paboTKH
JAHHBIX B MHO)KECTBEHHOM
aHanm3e

1. [Togroroska k
nabopaTopHOMY
3aHSTHUIO
2. Breinonnenue
nabopaTopHO’
padoThI
3.
CamocrosTenpHOe
u3ydeHue yueOHon
¥ HAyIHOH
JIUTEPATypPhI

1. TectupoBaHue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

5.2 MHOXecTBEHHBIH
KOPPEIAIIMOHHbBIA aHaIN3

59

1. Brimonnenune
nabopaTopHO
paboThI
2.
CamocrosTenbHOe
H3yueHHe yueOHOU
U Hay4yHOH
JUTEPaTyphI

1. YcrHblit onpoc

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

5.3 MHOXeCcTBEHHBIH
perpeccHoHHbIN aHaIN3

1. Brimonnenune
nabopaTopHO
paboThI
2.
CamocrosTenpHOe
H3yUYeHHE y4eOHOU
U Hay4yHOU
JATEPATyPhI

1. TectupoBanue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

54 IToBepxka
MPUMEHUMOCTH
IMITUPUYECKHX MOAEIEH

1. Brimonnenue
nabopaTopHO
paboThI
2.
CamocrosTenpHOe
H3yueHHEe yueOHOU
U Hay4yHOH
JUTEPATyPhI

1. ITpoBepka
nmabopaTopHOit
paboThI
2. TectupoBanue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

Uroro no pazneny

22,9

Hroro 3a CEMECTpP

22

22

96,9

OK3aMCH

Hroro no JUCHUIIIINHE

22

22

96,9

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunuonHble 0Opa3oBaTeIbHbIE TEXHOJIOTUH, OPUEHTUPOBAHHBIE HA OPraHU3AIII0
00pa30oBaTeNLHOrO MpOIecca W MPEANONaraloIlyl0 MPsAMYI0 TPAHCISAIHMIO 3HAHUWA  OT
IpernoaaBaress K aCHUPaHTy.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

NudopmanvonHas  Jekuuss —  IOCJIEIOBATEIbHOE  U3JIOKEHUE  MaTepuaia B
JTUCHUTUTMHAPHOM JIOTHMKE, OCYIIECTBISIEMOE MPEUMYIECTBEHHO BEpOAIBHBIMU CpEICTBAMH
(MOHOJIOT TpernoaaBaTesl).

JlaboparopHasi paboTa — opranu3anus yaeOHou paboThl C peaTbHBIMU MAaTePUATbHBIMU H
MH(OPMALIMOHHBIMU OOBEKTaMM, DSKCIEpUMEHTalIbHasg padoTa C aHAJIOrOBBIMH MOJAEISMU
peaTbHBIX OOBEKTOB.

2. TexHonoruu MnpoOIeMHOro oOyueHusi — opraHuzanus o0pa3zoBaTENLHOTO Mpollecca,
KOTOpasi MPEAIOJIaraeT MOCTaHOBKY NMPOOJIEMHBIX BOIPOCOB, CO3/IaHUE yYEOHBIX MPOOJIEMHBIX
CUTYalui JUIsl CTUMYJIMPOBAHUS aKTUBHOW MIO3HABATEIHHON €ATEILHOCTH aCIIUPAHTOB.

3. MHTepaKkTUBHBIE TEXHOJIOTUU — OpTaHU3aIMsl 00pa30BaTENFHOTO MPOIEcca, KOTopas
IpeJoiaraeT akTUBHOE M HEJITMHEMHOE B3aUMO/ICHCTBUE BCEX YUACTHUKOB, IOCTHXKEHUE HA STOU
OCHOBE JINYHOCTHO 3HAYMMOT0 JIJISl HUX 00pa30BaTeIbHOTO Pe3yiIbTaTa.

@opMbl Y4eOHBIX 3aHITHI C HCIOJb30BAHHEM CHEIMATU3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexusi «oOpaTHOM CBSI3U» — JICKIUSA—TIPOBOKAIMS (M3JI0KEHHE MaTepHala ¢ 3apaHee
3arJIaHUPOBAHHBIMU OIIMOKAMM), JIEKIHA-0ecea, JTEKIH-TUCKYCCHSL, JISKIINA-KOH(DEePEHIINS.

4. UndopmaninoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTelIbHbIE TEXHOJIOTHU — OPTaHU3alIUs
00pa30BaTeNLHOTO MPOIIecca, OCHOBAaHHAS HAa MPUMEHEHHH MPOTPAMMHBIX CPEll M TEXHUYECKUX
CpeacTB pabOThI CO 3HAHUSAMU B PA3IMYHBIX TPEIMETHBIX 00TIACTIX.

6 YueGHO-MeTOAMYeCcKOe o0ecriedeHUue CAMOCTOSITeJIbHOI PadoThl 00y4aloIuXCs
[Ipencrasneno B mpuioxxenuu 1.

7 OuneHovnblie cpeacrea AJsl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecreyeHue TUCIUITHHbBI (MOTYJIs1)

a) OcHOBHas JIMTEpaTypa:

1. Jlorynoga, O. C. O6paboTka sKCIepUMEeHTaIbHbIX JaHHBIX Ha DBM : yuebnuk / O.C.
Jlorynoga, I1.1O. Pomanos, E.A. Mnenuna. — 2-¢ u3a., ucnp. u jgon. — Mocksa : UHOPA-M,
2021. — 377 c. — (Bsicuiee oopa3oBanue: Acmupantypa). — DOI 10.12737/1064882. - ISBN
978-5-16-015870-9. - Tekct : anexTponHbId. - URL:
https://znanium.com/catalog/product/1064882 (mata oOpamenus: 17.05.2023). — Pexxum
JIOCTYTIA: TIO TIOATTHCKE.

0) lomostHuTeIBLHASI TUTEPaTypa:

1. Jlorynosa, O. C. DkcnepTHbI€ OIIEHKH M CUCTEMBbl B METAJUIYpPTUU YEPHBIX METAJIOB
[DnekrponHblid pecype] @ yueoHoe mocobue / O C. Jlorynosa, E.A. Unbuna, U.M. Mamxo. -
Marunutoropck : MI'TY, 2013. — 1 snekrpon. omnt. auck (CD-ROM). — Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1059.pdf&show=dcatalogues/1/1119
418/1059.pdf&view=true . — MakpooOBbeKT.

2. TD'puropneB, A. A. MeToasl u alropuTMbel 00pabOTKH JaHHBIX : ydeOHOe mocodue /
A.A. T'puropses, E.A. McaeB. — 2-e u31., mepepad. u norn. — Mocksa : UTHOPA-M, 2022. — 383
c. + Jlon. matepuainsl [ DnekTpoHHbIH pecypc]. — (Bricmiee oopa3oBanue: bakanaspuar). — DOI
10.12737/1032305. - ISBN 978-5-16-015581-4. - Tekctr : oanekrponnbid. - URL:
https://znanium.com/catalog/product/1862852  (mata oOpamenus: 17.05.2023). — Pexum
JIOCTYTIA: 110 TOATHCKE.



https://znanium.com/catalog/product/1064882
https://magtu.informsystema.ru/uploader/fileUpload?name=1059.pdf&show=dcatalogues/1/1119418/1059.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1059.pdf&show=dcatalogues/1/1119418/1059.pdf&view=true
https://znanium.com/catalog/product/1862852

B) MeTonuyeckue ykazaHus:

1. JIorynoBa, O.C. TectoBsie 3a1anusi 1o aucuurummae «O0padoTKa IKCIIEPUMEHTATIbHBIX
nanabix Ha OBM [Tekcr] / O.C. JlorynoBa, E.A. Unsuna. — Maraurtoropck : «MI'TY um. I'.H.
Hocogay, 2007. - 12 c.

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue .
10 Ne norosopa Cpoxk neiicTBuUS JTULIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional
STATISTICA |K-139-08 ot 22.12.2008 6eccpoyHO
7Zip CBOOOTHO 0eccpouHO
Anaconda ¢BOOOHO 0OECCPOUHO
JetBrains
PyCharm CcBOOOIHO Secepodro
Community pacnpoctpansiemoe [10
Edition
IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI
HasBanue kypca Ccblika
DNEeKTPOHHBIE  pecypchl  OMOIMOTEKU ) . _
METY 1. LI Hocona https://magtu.informsystema.ru/Marc.html?locale=ru
HauunonansHast
HH()OPMAIIMOHHO-aHATUTHICCKAs URL: https://elibrary.ru/project_risc.asp
crucrema — Poccuiickuii MHIEKC HAYYHOTO
%ggé?gghg%em Axagemma Google URL.: https://scholar.google.ru/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

MatepuranbHO-TEXHUUYECKOE 00ecriedeHNe IUCIUIUIMHBI BKIIIOYAET:

1. JlekuuonHas ayauTopusi MynbTUMEIUNHHBIE CpEICTBA XpaHEHUs, Mepeaadyud |
npezcTaBieHns HHGopMaIu

2. KomnbroTepHslii kiace. IlepcoHanbHbIE KOMITBIOTEPHI C BUPTYAIBHON MAITMHON ISt
ycraHoBkH cepBepHoro IIO, Beixomom B VHTEepHET M C JOCTYIIOM B 3JIEKTPOHHYIO
nH(pOPMaAIIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCHUTETA.

3. Ayauropuu Al CaMOCTOSITEIbHON paboThl: KOMITBIOTEPHBIE KJIACCHI; YNTAIbHBIE 3aJIbI
6ubmuorexu. Bee kiaccel YUT n ACY ¢ nepcoHalbHBIMU KOMITBIOTEpaMH, BbIX0A0M B MIHTEepHET
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CpEly YHUBEPCUTETA.

4. AynuTopuil 1uisi TPYNIOBBIX U MHAWBHUIYAJTbHBIX KOHCYJIbTALUN, TEKYIIIETO KOHTPOJIS
U IPOMEKYTOUHOM artectauuu. Aya. 282 u kiaccsl YUT u ACY.

5. Tlomemenust Juiss CcamMOCTOSTENbHOM pabOThl  O0yYaromMXcCs, OCHAIIEHHBIX
KOMIIBIOTEPHON TEXHMKOW C BO3MOYKHOCTBIO MOJKIIOYEHMS K ceTu «HTepHET» M HaaudueM
JIOCTYTIA B AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBaTeabHyi0 cpeny opranusamun. Kimaccer YUT
nACY.

6. IlomemeHuss ans XpaHEeHUS H MPOQWIAKTUYIECKOTO OOCITY)KUBaHUS Y4eOHOTO
o0opynoBanus. LleHTp nH(pOpMALIMOHHBIX TEXHOIOTUH — aya. 372.


https://magtu.informsystema.ru/Marc.html?locale=ru
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

IIpuino:xkenue 1.

YuyeOGHO-MeTOoAuUYEeCKOe O0eclieueHue CaMOCTOATEILHONU PA0OThI
0O0yUaroImXxca

B Tedenue cemecTpa KaKAbli CTYIEHT BBIMOIHACT JJAOOPATOPHBIC 3aHITHS.

JlaGopaTtopnast pabota Nel.

3apanue 1. OnpenenuTs NpeIMETHYIO 00J1aCTh ISl SMIIMPUYECKOTO UCCIEI0BAHUS: OOBEKT
U TpeaAMeT HuccienoBaHus, (OPMYNIHPOBKY 1eIM HCCIEAOBAHUA C y4ETOM  Liefeit
(GyHKIMOHUPOBAHUS OOBEKTA.

3amanue 2. Jlnsg mnpeaMerHOM 00IacTHM  ONpENENUTh OCHOBHBIE XapaKTEPUCTHUKH
HCCIIETyEMOTO MPOoLIecca, CIIOCOOBI MOMYyYSHUS JAHHBIX U OTOOPa3UTh B3aMMOCBSI3b MEKAY HUMU
B BUJIE JIPEBOBUIHON MEHTAJLHOM KapThI.

3aganue 3. JIng mnpenMeTHOH OONACTH BBIABUTH CYIIECTBYIOIIUE IMPOTUBOPEUHS U
c(hOopMyIIMPOBATh CYIIECTBYIOIINE TPOOIEMBI.

3ananue 4. [logroroButh onucanue 3agaHuii 1 — 3 B BUAE 3JIEKTPOHHON MpE3EHTAUU U
daiina ANeKTPOHHBIX TaOIUIL C IMIUPUIECKUMU TaHHBIMH.

Kparkue ykazanus:

1) ucxoHble JaHHBIE JJI1 UCCIEIOBAHUS MOTYT OBITh MOJOOPAHbI CAMOCTOSITENILHO WIH U3
HCTOYHHKA OCHOBHOH JIUTEPATYPHI,

2) KOJIMYECTBO HAOJIOICHHUH TOJDKHO cOocTaBisITh He MeHee 100;

3) npeBoBHMIHAs MEHTajbHAas KapTa [JOJDKHA COJEp)KaTh HE MEHEE JBYX OCHOBHBIX
MPU3HAKOB TPYIIIUPOBKU M HE MEHEE TPEX MapaMeTPOB B COCTABE KAXkJI0M TPYIIIILI;

4) MTHCTPYMEHTOM JUIsl OTOOpaKEHUSI MEHTAIIbHOM KapThl BeIOEpUTE MS Visio.

Jlaboparopnas pabota No2.

3anmanue 1. McxoaHbple SMIIUpUYECKUE TaHHBIC Pa3MECTUTh B TakeTe Statistica.

3aganue 2. Jlns MCXOAHBIX SMIMPUYECKUX JAHHBIX OIPENEeNIUTh IPEIoIaraeMyro
(GYHKINIO OTKIIMKA ¥ HA00p (haKTOPOB ¢ 0OOCHOBAHUEM TI0 CMBICITY 3a7IauH.

3amanue 3. Jlyig MCXOAHBIX JAaHHBIX BBINOJHUTH MOCTPOCHHE CTOJOUYATHIX M KPYTOBBIX
IrarpaMm, nukTorpadukos (3 Buaa), MATPUIHBIX TPagHUKOB U KOHTPONBHBIX KapT Lllyxapra.

3ananue 4. IloaroroBuTh onucanue 3a7aHuil 1 u 3 B BUAE CHAWIOB 3IEKTPOHHOU
Mpe3eHTalUH.

JlaGopatopHas pabota Ne3.

3amanue 1. 3anuimuTe Makpoc I MOCTpoeHust padodeit Tabmuibl B cpene Statistica 6.1
pPasMEpHOCThIO:  KOJIMYECTBO  CTOJIOI[OB=KOJMYECTBO OYKB B  HMEHHM;  KOJUYECTBO
CTPOK=KOJINYECTBO OYKB B pammiinu *5.

3aganve 2. 3anonmHuTe Tabmuiy Statistica 6.1, uCHONB3ys pa3IMUYHbIE 3aKOHBI
pacnpenenenus, U CUUTaiTe 3TU JTaHHbIE B MAaCCUB.

3ananue 3. Co3gaiiTe mpolenypsl cpecTBaMu VB 11 pacueTa cpeiHero 3HauyeHUs JaHHbIX
U CpeIHEro KBaJpaTuyHoro mno croiaoduam. [lonydyeHHble 3HaUeHNs BBIBEIUTE HA HOBBIM pabouuit
JIMCT.

JlaGopaTtopHnast pabota Ne4.

3aganue 1. /g MCXOAHBIX JAHHBIX BBIMOJHUTBH pacueT MPOCTHIX CTEMEHHBIX CPEAHHUX,
MOJly, MEIUaHy, oKa3aTeJId BapHalliy U PacCesHus.

3amanue 2. J[ns MCXONHBIX JAHHBIX BBINOJHUTH OTCEB TPYOBIX MOTPEIIHOCTEH IO
cratuctuke CthiofieHTa. Ha kakjoM oTceBa (PUKCUPOBATh: BCE CTATUCTUYECKHE [TOKA3aTeIH (CM.
3aganue 1).

3amanne 3. OToOpa3uTh TMHAMUKY U3MEHEHHS CTaTHCTHYECKUX IMMOKa3aTele B mpoliecce
OTCEBA.

3ananne 4. BBIOJIHATE MPOBEPKY TUIIOTE3Y O TOM, YTO MCXOHBIE JAHHBIX ITOTYHHSIOTCS
HOpMaJIbHOMY 3aKOHY pacnpeaenenus no kpureputo CAO, ITupcona u Konmmoroposa-CMupHoBa.
Jnst kaxxmoro Kputepusi oToOpasuTh rpaduyeckoe U TabiuyHoe mpeacTaBieHue. [locTpouTs
TaOJIMILy CPaBHEHHUS PE3YJIbTaTOB MIPOBEPKH KPUTEPHEB.



3amanue 5. OQopMHUTH pe3ynbTaT MpeIBAPUTEILHON OO0pabOTKU HaHHBIX B BUJC
MUCHbMEHHOTO OTYETa.

Jlaboparopnas pabota No5.

3amanue 1. JI1s MCXONHBIX MJAHHBIX BBIMNOJIHUTH pacdyeT MaTpuilbl Kod(hduineHToB
COMOCTaBUMOCTH MO (akTOopaM W HAONIOACHUSM, MATPHUIIBI MMAPHOW KOPPENSLUU, MATPHUIIBI
paccTosiHui (croco0 pacyeTa pacCTOSHUS COIIaCOBATh C BEIYILIUM MPETOAaBaTEIEM).

3aganue 2. BRIMOIHUTH KJIACTEPHU3ALHIO (PAKTOPOB 11O METOLY KOPPEISLUOHHBIX TS,

3amanne 3. BeIMoNHUTH KilacTepusanuio HaOmoaeHnid. KonmrmuecTBo Ki1accoB HE JOKHO
0bITh MeHee 30. Bbibop npouenypsl KilacTepu3alii COrjacoBaTh ¢ BEAYLUIUM MIPENO01aBaTEIEM.

3amanne 4. OdopMuTh pE3yabTaT MNPEABAPUTEIBLHON 0O0paOOTKM JaHHBIX B BHJIC
MUCBMEHHOTO OT4eTa. B oTueTe 0TOOpa3uTh: UCXOAHBIE NaHHBIC, MATPUIIBI MEpP CXOJCTBA M UX
aHaJIN3, JEHAPUT KJIacTepU3aIlH, COCTAaB IPYII, HOBYIO MaTPUILy UCXOJHBIX JaHHBIX.

Jlaboparopuas pabota Ne6.

3amanue 1. Jlns WCXOAHBIX MJAHHBIX IOCTPOEHHE MPOBEPKY HHTEPKOPPEISILUU U
MYJIbTUKOJUTMHEAPHOCTH.

3ananue 2. [{1s1 MICXOAHBIX JaHHBIX MPOU3BECTU MOCTPOCHNE MHOXKECTBA HH(POPMATUBHBIX
Y HEMH(POPMATHUBHBIX (PAKTOPOB.

3amanue 3. Jlnd MCXOOHBIX JAaHHBIX W JAHHBIX IIOCJIE KIJIACTEPU3AllMU BBINOJIHUTH
MOCTPOEHUE JIMHEMHOW W MYJIbTUIUIMKATUBHOM Mojenel. Jlokazarh NMPUMEHUMOCTbh KaXKIOW
MOJIETIH.

3amanne 4. [lpoBepuTh NPEANOCHUIKM METOJA HAMMEHBIIUX KBAJIPaTOB I KaxkIOU
MOCTPOCHHOI MOJIENH.

3ananue 5. BBIMOJHUTH CPaBHEHUE MOTYYEHHBIX PE3YJIHTAaTOB

3amanue 6 (momomHuUTenbHOE). OIEHUTH CTPYKTypHas CTaOMIBHOCTH HCIOJIb3yEeMbIX
MCXOJIHBIX JTAHHBIX.

CamocTosATenbHas  MOATOTOBKA K  KOJUJIOKBUYMY  INPOHMCXOAUT B TIpoIEcce
CaMOTECTUPOBAHUS IO KXI0M TEME ITPH U3YUYCHUH Kypca.

Vkamure neifcTBHE, KOTOPOE BEITOIHAST JAHHBI ATrOpHTM:

vd,
1. BeraucanTs cpeaHee aOCOTIOTHOS OTKJIOHCHAS: d = =1
n
40,7979 < %3
3

o [IPOBCpHTb HCTHHHOCTD HCPaBCHCTBA!

g
3. Ecom HCPABCHCTBO HCTHHHO, TO HCT OCHOBAHHI OTBCpraTh

BBIIBHHYTYIO THIOTE3Y.

BbiDepuTE OOQUH OTBET:
OTceB rpyObiX NOrpeLlHOCTEN ANA ManbiX BblOOPOK

OTces norpelHocTen AnA 0onbLUKX BbIDOPOK

MpoBepka runoTessl 0 opMe pacnpeaeneHns ans
BonbLuMX BbIGOPOK

lNpoBepKa runoTesbl 0 PopMe pacnpegeneHns ana
MarbiX BbIDOPOK



Kakne HHCTRYMeHTE! EXcel MCnonb3yTeA npu
npeasapuTensHon odpadoTke 4aHHbIX?

BhblGepuTe OOMH MNK HECKONBKO OTBETOR:

[ MNoabop napameTpos
[ MacTtep guarpamm

[ CopTuposka

[ BCTpOeHHbIE yHKLMK
[ TOMCK pelueHus

]  PucosaHwe

Vxazare aeiicTsie, XOTOPOE BAINOIHACT JAHHBIT AIrOpiTM:

"
¥d,
1. Baruemisms cpeamee a0COTOTHOC OTRIONE e d = =L,
n

(0.4.
I

3. Ecm HCPABCHCTBO HCTHHMO, TO HCT ocHoBaMITit oTsCpraT™

2. ITpoBepHTs HCTHHHOCTS HEPABCHCTBA: g. -0,7979

BALIBHIYTY?0 THIIOTCTY.

Buifepute OauH OTBET:
O1ces rpyObix NOrPeWHoCTeN ANR Mansix sbiGopoK
O1ces norpeluHocTen Ang GonblUMX BROGOPOK

MpoBepka rMnoTe3bl O (POpMe pacnpeaenenns Ana
Gonbiumx suiBOpoK

rpoBepKa runoTessi 0 (POPME pacnpeaeneHia Ana
Manbix BGOPOK

[Na xapakTepUCTHEN CTENEHW B3AMMHON YOANEHHOCTH
3NEMEHTOSE MCTOMb3YIOTCA

BuiOepuTe 0OWH OTBET:
) Ko3thdUUMeHTEl Pao

) KO3 PHUUMEHTB! CONOCTABMMOCTH
() MNOK33aTeny pacCcTOAHWA
) KO3(PHUUMEHTBI NOOCOKA

) Ko3PHULUMEHTEI CBA3M



KnaccMOWKALWMA Kakon NPoLEayphl NPUBENEHA HIKE:

* WCXOOHBIM ABMNASTCA KNACTEP, BIU'II-D'-IE[[[JU.LHI""I BCE INeMeHThI
COBOKYNMHOCTH,

* B COOTBETCTBME C BENWYWUHOR nopora MCXOAHBIM KnacTep
pazbuBeasTCA HA OBa MNK GonblUee KoNWYecTBO Gones
MENKKX KNacTepos, KaXabIi U3 KOTOPbLIX N0 BHOBb
Ha3Ha4SHHOMY NOpOorogomMy 3Ha4eHWHD CXOOCTEA
pacnpefendeTca CHOBa HA rpyNnbl W T. 4. A0 TeX Nop, NoKa
B Ka#H0OM KNacTepe HE OKaHETCA MO OOHOMY JMEMEHTY.

BhiGepWUTe OOWH OTBET:
ArmoMepaTMBHAA NpoLenypa

OWMEM3UMHAZA KNacTEPHAA NpoUsnypa
CTpYKTYpHbIE NpoUeaypbl

HewepapxMyeckue npouedypel

I{I’.“ID,,.'.I;E[I:I‘-IH AAHEEMH 178 KIACTSPHOIO AHATNEA SBTACTLA MAaTPHIA HEG.'[HJ\J,E}IHE

(W =y ot A xy)

0 L+

i 1
¥y Ey Xy A x
o Ey oy A

A A A A A
i» x, x; A x

rac vi

BriGepWUTe OOWH OTBET:

3HAYEHUE DYHKLWK OTKNMKA (HEZABUCMMAR BENUYMHE)
CTONGUBI 3HAYEHWIH (DAKTOPOB (NMPW3HAKOB)
KONWYECTEO (DAKTOPOE

KOMWYECTBO HAGMIAEHUA

YCMNUBAET 3HAYEHWE COBNaaeHUn GUHAPHbLIX NPU3HAKOB
KO3MPUUNEHT

BrifepuTe OOWH OTBET:
XammaHa

Pao
CBA3M
CONOCTABUMOCTH

pacCcToOAHHWA



Pe3yNkTAaTOM MHOTOMEDHO TPYNNUPOBKK ABMNAETCH

Bri0epUTe OOMH OTBET:
DACYET BhIGOPOYHEIX XAPAKTEPUCTHK

OnpefdeneHWe CUMbl CBA3ZW BCeX (haKTOPOE Ha MyHKLMIO
OTKMUKS

pacnpegensHUe COBOKYNHOCTH Habn HOEHWIA Ha
0OQHOpOAHbLIE TPYNNBI

npeofpa3oBaHHe MCXOAHbIX OaHHbLIX

KosdUuHeHTamMK nogobna ABNAKTCA KO3PDHLHEHTLI

BoibepuTe 0OWH MNKM HECKONBKO OTEETOB:
XAMMaHA

CONOCTaBUMOCTH
paccToAHKA
Pao

CBA3M

PUCYHOK O3Ha4aET, 4TO

Y

BriGepUTE OOWH OTBET:

AdUCnepCHA OCTATHOB OOCTUIAET MaKCHMansHOM
BENWYKWHEI NP CpEdHMX 3Ha4YEHHMAX I'IEpEMEHHOIFI X

MakCHManeHaA QUCNEPCHA OCTATROE NPKM Manblx
JHAYEHHAX X

AdUCnepCHA OCTaTHOB pacTeET No Mepe YBEENWMYSHWA X



MNpegnoCeNE3MK METOEa HAMMEHBLUWX KEEOPATOB ABNAKTCA

BblGepuTe OOMH MNKM HECKONBKO OTBETOR:
] MeTepoCkelacTHYHOCTE OCTHATROB

O HOpManbHOE pacnpeieneHle OCTaTHoOB
] HOpMaANbEHOE pacnpefeneHWe HCXOOHBIX AgHHbIX

] MmMockedac THYHOCTE OCTATKOB



IIpuioxkenue 2.

O11eHOYHbIE CPEACTBA /IS IPOBEAEHUS IIPOMEKYTOYHOM aTTeCTAIlNH

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OIICHOYHLIC CpEeACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘IHOfI arrecranumn.

Kon

I/IH,I[I/IKaTO JOCTHIXCHHA KOMIICTCHLIMH O1eHOYHEBIE CpeJICTBA
HHAWKaTOopa P H pea

OIIK-2: CnocoGeH aHaTu3upOBaTh, KPUTHIECKU OCMBICIUBATH U IPECTABIATh HHPOPMALIUIO, OCYIIECTBIATH MOMCK HAYYHO-TEXHUUECKOW HH(DOPMAITIH,
IproOpeTaTh HOBbIEC 3HAHMSI, B TOM YHUCJIE C TOMOIIBIO HH(POPMALIMOHHBIX TEXHOJIOT U

OIIK-2.1 OcymectBiisieT cOOp U MPOBOJAUT llepeuenv meopemuueckux 60npocos
CUCTEMATU3ALMI0 HAYYHO-TEXHUYECKOU 1. XapakTepucTrKa Hay4YHOU J1eATEIbHOCTH.
nH(popMaIIUK 0 paccMaTpuBaeMoM 00bekTe, B | 2. CpeacTBa U METOIbI HAYYHOTO HCCIIEIOBAHUS.
T.4. C UCTIOJIB30BaHUEM MH(OPMAITHOHHBIX 3. Opranu3zanus nmporecca MpoBEACHHS UCCIECTOBAHUN.
TEXHOJIOTHI1 4. ABToMaTu3anys Hay4HbIX UCCIIEIOBAHUN.

5. DKCIIepUMEHT 1 HaOJIOICHHE.

Ilpaxmuueckue 3a0anus

1. Ompenenuths TpeIMETHYIO 00JacTh JJII SMIMPUYECKOTO HCCIEAOBAHHS: OOBEKT U
nOpeaMEeT HCCIeAOBaHUs, (OPMYIMPOBKY IIENH HWCCICJOBAaHHA C YYeTOM ILelnei
(GYHKIMOHUPOBaHUS 00bEKTA.

3aoanus na pewenue 3a0ay u3z npogeccuonanbHou 001acmu, KOMNJIEKCHble 3a0aHUs

1. JI71s1 ICXOAHBIX TaHHBIX BHITIOJIHUTH PacdeT MaTpHIIbl KO3()(HUITMEHTOB COTOCTABUMOCTH
no QaxkTopaM M HaOIIOACHMSM, MATpPHUIBI MApPHOM KOPPENSLUHN, MaTPULbl PAaCCTOSHUH.
BeimonmHuTh KitacTepu3anuio (pakTopoB 1Mo METOAY KOPPETSIMOHHBIX TUIesi]]. BEITOIHUTE
KJIaCTEepU3aLMI0 HAOMIOACHUH.

OIlK-2.2 OnenuBaet JIOCTOBEPHOCTS | [lepeuenv meopemuyueckux 60npocos

Hay4YHO-TEXHUUECKOH nH(popManuu o | 1. Knaccugukanus ommO0K B SKCIIEPUMEHTAIBHBIX UCCIEI0BAHUAX.

paccMaTpuBaeMOM O0ObEKTe . Ilenn n 3agaumn 3KCIIEPUMEHTAJIBHBIX UCCIIEIOBAHUM.

. [IpencraBienne NCXOMHBIX SKCIIEPUMEHTAIBHBIX JaHHbBIX.

. Monynu a1t 06paboTKH 3KCIIEPUMEHTABHBIX JTaHHBIX.

. Texnomnorus Data Mining.

. Knnaccugukanus nporpaMMHBIX CPeICTB Il 00pabOTKU SKCIIEPUMEHTAIBHBIX TaHHBIX.
. CpencrBa BU3yaln3aluy SKCIEPUMEHTAIbHBIX TaHHBIX.

. Craructuyeckasi OCHOBA MPeABapUTEIHLHON 00paObOTKH SKCIEPUMEHTAIBHBIX JaHHBIX.
IIpakmuueckue 3a0anus

O ~NONWnN B WN —




Kon
AHAUKATOPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

1. Jlns mpenMeTHOM OOJIaCTH OMPEIENIUTh OCHOBHBIE XapaKTEPUCTHKU HCCIEyeMOro
mporecca, CnocoObl MOMYYCHHS TAHHBIX U 0TOOPA3UTh B3aUMOCBSI3b MEKy HUMH B BUJIE
JIPEBOBUIHON MEHTAJIBHOM KapThI.

2. 11 mpeIMETHOM 00JIACTH BBISIBUTH CYIIECTBYIOIINE MPOTUBOPEUHS U CHOPMYTUPOBATH
CYLIECTBYIOIINE TPOOIEMBI.

3adanus na pewerue 3a0au u3 nPogpheccuoHaIbHOU 00IACTU, KOMNIEKCHbLE 3A0AHUS

1. Jlns  HCXOAHBIX JAHHBIX IIOCTPOCHHE MPOBEPKY  HHTEPKOPPENALUUA U
MYJIBTU-KOJUIMHEAPHOCTH, TPOU3BECTH IOCTPOCHHE MHOXKECTBA HWH()OPMATHBHBIX U
HerH(pOpMaTUBHBIX (DAKTOPOB.

2. JInsg MCXOMHBIX JIAHHBIX M JAHHBIX ITOCJE KIACTEPU3AIHMH BBITIOJHUTH MOCTPOCHUE
JUHEHHON U MYIBTUILTUKATUBHON Mojeneil. Jloka3arh MPUMEHUMOCTh KaX 10l MOJIETH.

3. IlpoBepuTh MPEIMOCHIIKA METO/Ia HAMMEHBIINX KBAJAPATOB JIJISI KAXKION IMOCTPOSHHOM
MoJIeNIU. BBIOTHUTH CpaBHEHHUE MMOTYYEHHBIX PE3Yy/IbTATOB

4. OUEHUTH CTPYKTYPHAsI CTAOMIBHOCTD UCIIOIB3yEMBIX UCXOIHBIX JIAHHBIX.

Tecmul
1. Ykaxurte noHsTHe, Il KOTOPOTO MPUBEACHO OIpE/ICICHUE:

— 9TO TIOKa3aTelid, BBIPAKAIONIME COOTHOIICHUS JBYX  COIOCTaBJISEMBIX
CTaTUCTUYECKUX XAPAKTEPUCTHUK:

a) abCOJIIOTHBIE BETUYHHBI; 0) OTHOCUTENbHbIE BETUYUHbI
B) HaTypaJIbHbIE €IUHULIBI; I') HaTypaJbHbIE BETMUYNHBI
n
— i—1 X{
2. VKaxuTe Ha3BaHHUE BEJIMUMHBI, KOTOPasi PaCCUUTHIBAETCS 1O popMmysie X = % :
a) CpeJHssl rapMOHHMYecKas; 0) cpeaHss reoMeTpruecKas
B) cpenHsis apumeTHIecKas; T) CpeaHsis KBaapaTuieckas

3. MOKHO JTU TOYHO ONIPEAETUTH MOHATHE IKCTIEPUMEHT?

a) CYIIECTBYET HECKOIBKO TOUYHBIX MOHATUN

0) TOYHOTO OMPEICTICHUS TOHATHS HE CYIIECTBYET

B) JTr000€ HAOII0IeHNE T') HUKOT/Ia HE ONPEIETSAIOCh 1) KaueCTBEHHOE HaOI0/ICHNE




Kon
AHAUKATOPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

OIIK-2.3

Hcnonb3yeT cpeacTBa MPUKIaIHOTO
MIPOrpaMMHOT0 00€CTIeUeHUs JITIst
000CHOBaHHUS PE3yIbTATOB PEIICHHS 33JauK
npodeccCHoHALHOM e TEIBHOCTH

Ilepeuenvb meopemuyeckux 60npocos

. 3a/1a4u IpeIBapUTEILHON 00paOOTKU JaHHBIX.

. OtceB rpyObIX MOTPEIIHOCTEH.

. [IpoBepka runoTe3sl 0 BUAE paclpeneacHusl.

. AJITOpPUTMBI MIpe/IBAPUTENBHON 00paOOTKU JaHHBIX.

. [Ipumep pe3ynbTaroB npeaBapuTeIbHON 00pabOTKU TaHHBIX.

. KnactepHblil ananu3: nenu u 3agayu.

. MephbI cx0/1cTBa IPU3HAKOB B 001IeM HAOOpe JaHHBIX.

. [Ipouiegyps! KI1acCTEepHOTO aHaIN3a JAHHBIX.

. Knmaccngukamus npouenyp Ki1acTepHOro aHaIU3a JaHHBIX.

10. ArmomeparuBHasi mporeaypa KiacTepu3aluu M0 PacCTOSTHUIO.

11. MeToa BpOIJIaBCKOM TaKCOHOMUHU.

12. Metoa KOppeasiiuOHHbBIX TS/,

13. Meton k-cpennux.

14. Dranbl TOCTPOCHUS SMIIMPUUECKUX MOZEIICH.

15. Cnenudukanus IMIUPUIECKUX MOJIETIEH.

16. Ouenka napamMeTpoB SMIIUPUIECKOTO YPABHEHHS C TOMOIIBIO0 METOAa HAUMEHBIIIHNX
KBaJIpaToB.

17. OueHka napameTpoB HEIMHEHHBIX MOAEIEHN.

18. OueHka NPUMEHUMOCTH AIMIUPUUYECKUX YPABHEHUH.

19. CpencrBa aBTOMaTU3aluN PETPECCHOHHOIO  aHAJIM3a.

IIpakxmuueckue 3a0anus

1. JIns MCXOOHBIX AMIMPUYECKUX JJAHHBIX OMPENCIUTh MPEANoNaraeMyro (QYHKIHIO
OTKJIMKa ¥ HAOOp (akTOpOoB ¢ 000CHOBAHUEM I10 CMBICITY 3a7[a4i. BBITIOIHUTE MTOCTPOCHUE
CTONOYATBIX ¥ KPYIOBBIX JHarpamMM, MUKTOTpauKOB, MATPUUHBIX TpaduKoB U
KOHTPOJIBbHBIX KapT Ilyxapra.

2. JInsi MCXOAHBIX NAHHBIX BBIMOJIHUTH OTCEB TPYOBIX MOTPEUTHOCTEH IO CTATUCTHKE
Creronenta. Ha kaxnoM oTceBa (UKCHUpOBaTh: BCE CTAaTHUCTUYECKHE IOKAa3aTellu.
OT00pa3uTh TMHAMUKY U3MEHEHUS CTaTUCTUYECKUX MOKa3aresel B mpoliecce OTceBa.

3. BbINOTHUTH NPOBEPKY THUIOTE3y O TOM, YTO MCXOAHBIE JaHHBIX MOJYUHSIOTCS
HOpPMaJIBHOMY  3aKkOHY pacnpeneneHus 1o  kpurepuro CAO, Ilupcona wu
KomvoropoBa-CmupHoBa. J{Jist Kak10T0 KpUTepusi 0TOOpa3uTh rpadudeckoe U TaOJIUIHOE
npezcrasieHue. [locTpouts Tabnuily cpaBHEHUS pe3ynbTaToB MPOBEPKH KPUTEPHUEB.

O 00 1N DN K~ W —




Kon
AHAUKATOPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

3aoanus na pewenue 3a0ay uz npogheccuoHaIbHOU 00ACMU, KOMNIEKCHbIE 3A0AHUS

1. JInst MCXOAHBIX JTAHHBIX BBIIOTHUTH PAaCUeT MATPHIIBI KOA(D(HUIIMEHTOB COMTOCTABUMOCTH
no ¢akropaM U HaAOMIOAEHUSAM, MATpPUIBl MApHON KOpPPENsSLUU, MATPULBI PACCTOSHUM.
BeImonHUTh Kiactepu3aiio GakTOpoB MO METONY KOPPENISIIMOHHBIX TUIes . BBIMTOTHUTE
KJIaCTepU3aLIUI0 HaOIIOACHUH.

2. Jlms  WCXOAHBIX  JAHHBIX  MOCTPOSHUE IMPOBEPKY  HHTEPKOPPEISIIUH U
MYJIbTU-KOJUIMHEAPHOCTH, MPOU3BECTH IOCTPOCHHE MHOXECTBa HH(OPMATHUBHBIX U
HEeUH(POPMATUBHBIX (DAKTOPOB.

3. JIns MCXOAHBIX JTaHHBIX U JAHHBIX IOCJE KJIACTEPU3ALUU BBIMOJIHUTH MOCTPOCHHE
JIMHEMHON ¥ MYJIBTUIIMKATUBHOW Mozenei. Jloka3arh MpUMEHUMOCTh KayKJI0M MOJEIIH.

4. IIpoBepuTh MPEANOCHUIKH METOJa HAUMEHBIINX KBaJApaTOB ISl KaXKIOW MOCTPOSHHOU
MOJIe)TH. BEITIOTHUTH CpaBHEHHUE ITOTYICHHBIX PE3YJIETATOB

5. OueHuTh CTPYKTypHAsk CTAOUIBHOCTD MCIIOJIb3YEMbIX HCXOAHBIX JaHHbBIX.

Tecmur

1. «Bsibopka» — 310

a) 4acTh T'eHEepaIbHON COBOKYITHOCTHAIEMEHTOB, KOTOpasi OXBaThIBAETCs HAOIIOJCHUEM
0) 4acTh HEKOW MOCIIEIOBATEIILHOCTU 3JIEMEHTOB, HE SIBJISIOIINXCS COBOKYITHOCTBIO

B) 4acTb JIEMEHTOB PACIIOJIOKEHHBIX B 3HAYMTEIbHOM OIM30CTH APYT K IPYTY

T') 4acTh JIEMEHTOB PACIIOJIOKEHHBIX HE3aBUCUMO OT PaCCTOSTHUS

2. KnacTtepHslil aHanus 3710...

a) 3TO COBOKYITHOCTbh METOJIOB, MO3BOJISIFOIIMX TOHATH CMBICI OBITHS

0) 3TO COBOKYITHOCTb METO/IOB, IMO3BOJISIOIINX CKJIA/IbIBATH BCE JJAHHBIE BMECTE

B) O9TO COBOKYIHOCTb METO/IOB, ITO3BOJIAIOIIMX KIACCU(PUIMPOBATh MHOTOMEpHbIE
HaOIIOEHUS

3. K rpyOniM ormmbkaM OTHOCSITCS

1) mpocueTsl 3KcIEpUMEHTATOPA

2) cOOM BBIUUCITUTEIHLHON TEXHUKH

3) aHoManuu B paboTe U3MEPUTENIBHBIX TPUOOPOB




0) Ilopsinox mpoBeJeHUs] NMPOMEKYTOUHOH aTTeCTAIMH, NMOKA3aTeId M KPUTEPHH
OLICHUBAHUS:

[TpomexxyTouHas arrectanus 1o auciuminae «O0paboTka SKCIEPUMEHTAIBHBIX JTaHHBIX
Ha OBM 1pu cTpouTenbeTBE M SKCIUTyaTalK 31aHUI U COOPYKEHUI» BKIIIOYAET TEOPETUUECKUE
BOTIPOCHI, TIO3BOJISAIONINE OLEHUTh YPOBEHb YCBOCHHUS O0YYAIOUIMMUCS 3HAHUHN, U IPAKTUIECKHUE
3aJlaHUs, BBIABIIAIONIME CTENIEHb CHOPMHUPOBAHHOCTH YMEHHUH U BIaJleHUH, IpOBOaUTCA B (hopme
B (hopMe IK3aMeHa.

OK3aMeH 0 JUCLMILIMHE IPOBOJIUTCS B YCTHOH (popMe 10 3K3aMEHAllMOHHBIM OHIleTaM,
KaX/IbIi U3 KOTOPBIX BKIIFOYAET JIBA TEOPETHUECKUX BOIPOCA U OHO MPAKTHUECKOE 3aJaHHE.

IToxa3aTeu 1 KPUTEPHHU OLICHUBAHUS IK3aMeHA:
— Ha OLEHKY «OTJHYHO» (5 OamnoB) — OOyyarouuiicss JEMOHCTPUPYET BBICOKUH YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMATHYEeCKOe U INIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINONHACT IMPAKTHYECKUE 3aJaHMsi, CBOOOIHO ONEpUpYyeT
3HAaHUSMM, YMEHUSIMH, IPUMEHSET UX B CUTyallUsAX MOBBIIIEHHOMN CI0KHOCTH.
— Ha OLEHKY «Xxopomo» (4 Oamna) — oOydYaroIIMIiCS JEMOHCTPUPYET CpPEIHUM YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYJHCHUS IPU AaHATUTHYECKUX OTIEPAIUsX, IepeHoce
3HAHUI U yMEHUH Ha HOBbIE, HECTaHIapPTHbIE CUTYAlIHUH.
— Ha OLIEHKY «YyIOBJIETBOPHUTEJBbHO» (3 Oayia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBIH
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETCHLIMI: B X0JI€ KOHTPOJIBHBIX MEPOIPUATUI JOMYyCKAaIOTCA
OIIMOKH, MPOSBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWH, YMEHHH, HABBIKOB, OOyYaromIUKCS
UCTIBITHIBACT 3HAUUTEJIbHBIE 3aTPYJHEHUs NPU ONEPUPOBAHUU 3HAHUSAMH U YMEHUSMH IPU UX
NepeHOCe Ha HOBBIE CUTYAIIHH.
— Ha OLIEHKY «HeY/JAO0BJIETBOPUTEJIBHO» (2 6ayuia) — o0ydarouuiics JeMOHCTPUPYET 3HaHUS He
6osee 20% TeopeTHuecKoro MaTepuana, I10MyCcKaeT CylleCTBeHHbIE OIMOKHU, HE MOXKET IOKa3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs POCTHIX 3ajau.
— Ha OLICHKY «Hey/0BJIeTBOPUTEIbHO» (1 6ain) — o0ydaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCHPOM3BEACHUSA U 00BACHEHUS UH(OPMAIIMM, HE MOKET II0Ka3aTh UHTEIJIEKTyallbHbIE
HaBBIKH PEUICHUS MPOCTHIX 3a7ad.



