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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanusarmu B 2024 - 2025
yueOHOM roly Ha 3aceqanuu kagenpsl [IpoeKTHpOBaHUS M CTPOUTENHCTBA 3aHUN

[Iporokom or 20 1. Ne

3aB. kadenpoii M.IO?‘IapKeBH‘I

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u ogo0pena uist peanmsarmu B 2025 - 2026
yueOHOM rojy Ha 3aceganuu Kadeapsl [IpoeKTHpOBaHMS U CTPOUTEIILCTBA 3IaHHI

[Iporoxom oT 20 . Ne

3aB. kadenpoit M.IO._HapKeBI/Iq

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2026 - 2027
y4eOHOM roJly Ha 3aceqaHuu Kadeapsl [IpOCKTUPOBAHUS U CTPOUTEILCTBA 3AHHIMA

[IpoTokomor 20 r. Ne

3aB. kadenpoit M.IO._HapKeBI/Iq




1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOY/JIs1)

Henstmu ocBoeHMs JUCHUILINHBL (MOyis) «O0paboTKa SKCIIEPUMEHTAIbHBIX JAHHBIX HA
OBM npu CcTpOUTENBCTBE M IKCIUTyaTallMM 3JaHUM U COOPYKEHUI» SBIIAETCS O3HAKOMIIEHHE
CTYIEHTOB C 0a30BBIMU MOHATHSIMH U aITOPUTMaMu cOopa u o0paboTku MH(pOpPMAIUU B XOJ€
MPOBEACHUSI HKCIEPUMEHTOB, (OPMHUPOBAHME IMIPEICTABICHHA O METOJaX W aJIropuTMax
00pabOTKM HKCIIEPUMEHTAIBHBIX JAHHBIX, UX aHAIHM3a U UCIOJIB30BAHUS IS PEIICHUS HAYYHBIX
U IPUKJIA/IHBIX 3aa4.

JUia NOCTM>KEHMsI TOCTaBJICHHOM Lieau B Kypce «O0paboTka 3KCIEpUMEHTAIbHBIX
naHHbIX Ha OBM mnpu CTpouTeNnbCcTBE M 3KCILTyaTallud 3JaHUM U COOPYKEHUI» pelaroTcs
CENER 1N

— W3y4CHHE CIIOCOOOB TPENICTABICHUS M MOJEIECH MOPOXKICHHUS SKCIEPUMEHTAIbHBIX
JAHHBIX, MOJIEJISIX TAaHHBIX U KJ1accu(UKalny 3a1a4 00paboTKy;

— U3YyYEHHUE U UCCIIeIOBaHUE Pe0Opa30BaHUi U KJIACTepU3allMM JTAaHHBIX JJI CHUKEHUS
pa3MepHOCTH, PETPECCUOHHBIX MOJETIEN;

— U3Y4EHHE METOJla HAaMEHbBIINX KBaJpaToOB JJIsl OLIEHUBAHUS [1apaMeTPOB JIUHEHHON 1
HEJIMHENHOM perpeccuy, BpEMEHHBIX PsJIOB U CUCTEM YPaBHEHUH;

— OCBOEHME METOJIOB BU3YaJIU3allMH SKCIIEPUMEHTAIbHBIX TaHHBIX;

— OCBOEHHE MPOTPAMMHBIX CPEJICTBAX JJIsl 00pabOTKH IKCIIEPUMEHTAIbHBIX JaHHBIX;

— pealu3alui0 OCHOBHBIX alTOPUTMOB OOpaOOTKH 3KCIEPUMEHTABHBIX JaHHBIX
CpeICTBaMU ITPOTPaAaMMHOT0 00eCTIeYeHUs U BBIYUCIUTENbHON TEXHUKHY;

— (opMUpOBaHHE HABBIKOB IO BBIPAOOTKE pELIEHHI Ha OCHOBE aHaJlM3a Pe3yJbTaTOB
00pabOTKH IKCTIEPUMEHTAIBHBIX TAHHBIX.

2 MecTo TUCHUIIMHBI (MOAYJISA) B CTPYKTYpe 00pa3oBaTeibHOM NMPorpaMMbl

Jucrtummuaa O6paboTka SKCIIEpUMEHTAIBHBIX JaHHBIX Ha DBM mpu cTpouTenscTBE U
SKCIUTyaTallMM 3JaHUd M COOPYKEHHH BXOIUT B 00s3aTENbyl0 YacTh Y4eOHOro IUIaHa
00pa3zoBaTeIbHON MPOTPAMMBI.

Jnisa  u3ydeHus  JUCHUIUIMHBI  HEOOXOAMMbI  3HaHMsS  (YMEHHUs,  BIAJCHUS),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YUCHUS] JUCIUILINH/ IPAKTUK:

MeTo10510T1s M1 METOJIbl HAYYHOTO UCCIIEIOBAHUS

OO6cnenoBaHue, UCHBITAHUE M OIEHKA TEXHUYECKOTO COCTOSIHUSA CTPOUTENBHBIX
KOHCTPYKIUU, 3IaHUI U COOPYKEHUI

Opranu3zanus NpoeKTHO-U3bICKATEIbCKON 1eATEeIbHOCTH

OCHOBBI HAYYHOW KOMMYHUKAIUU

3HaHus (YMEHUS, BJIQJICHUS), MOTYYCHHbIE TPU U3YyYCHUH JAHHOUN AUCUHUILUIMHBI OyIyT
HEOOXO0IUMBI AJIs1 U3YyYSHHS] AUCIUILTUH/TIPAKTHK:

[IpousBoicTBEHHAs - HAYYHO-HCCIIEAOBaTeIbCcKas paboTa

[ToaroToBka K mpoiie1ype 3alluThl U 3allMTa BHITYCKHON KBATH(PUKAITUOHHON paboThI

[IpousBoicTBEHHAS - IPEATUIIIOMHAS TPAKTUKA

3 Kommnerenuun ody4arouierocsi, opMupyembie B pe3yJbTaTe 0CBOCHHUS

AUCHHUILIMHBI (MOLYJIS) U IJIAHUPYEMble Pe3y1bTaThbl 00y4eHust

B pesynbTare ocBOeHMS AUCHUILIUHBI (MOIynsi) «OOpaboTka HKCHEpUMEHTATIbHBIX
JTaHHBIX Ha OBM 1npH cTpOUTENbCTBE U KCIUTyaTalluM 3[aHUN M COOPYKEHUID» o0ydaromuiics
JOJDKEH 00J1a1aTh CIEAYIOIMMU KOMIETEHIUAMU:

KOI[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIITUN

OIIK-2 Cnoco0eH aHanu3upoOBaTh, KPUTUUECKH OCMBICIMBATH M MPEACTaBIATh MH(POpMAIHIO,
OCYIIECTBIATh MOUCK HAYYHO-TEXHHUUYECKOW MH(pOpMAIMH, MPHOOPETaTh HOBBIE 3HAHMS, B TOM
qucie C TOMOIIBI0 MHQOPMAITMOHHBIX TEXHOJIOTUH

OIlK-2.1 OcymecTBisger cOOp U MPOBOJUT CUCTEMATU3ALMIO HAYYHO-TEXHHUYECKOM
nH(pOpMAIIUK O pacCMaTPUBAEMOM OOBEKTE, B T.4. C UCIIOIH30BAHUEM




YH(GOPMAIIMOHHBIX TEXHOJIOTUH

OIlK-2.2 OneHuBaeT JOCTOBEPHOCTh HAYYHO-TEXHHUYECKOW  uWHMOpManuu o
paccMaTpruBacMOM OOBEKTE
OIIK-2.3 Hcnonp3yer cpencTtBa MNPUKIATHOTO MPOTPAMMHOIO OOECHEUYECHHS MJis

000CHOBaHMSI ~ pe3yJbTaTOB  pELIEHUS  3aJauyd  MpoQeccrOoHaNbHOMN
JESITeTbHOCTH




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OOmiast TpyI0EMKOCTh AUCHUILUIMHBI COCTaBIIsIeT S5 3aueTHbIX enunun 180 akan. dacos, B TOM
qucie:
— KOHTaKTHas pabora — 14,9 akaj. 4acos:
— aynuTopHas — 12 akajl. 9acos;
— BHeayIuTOpHas — 2,9 akaj. 9acos;
— camocTosTenbpHas padbota — 156,4 akaz. 4acos;
— B (popMe mpaKTHIECKOM MOATOTOBKY — 3 aKaJl. 4ac;
— IMOATOTOBKA K 9K3aMeHy — 8,7 akaj. gac

dopma aTTecTaluy - SK3aMEH

AynuropHast I =
KOHTaKTHas paboTta E E dopma TeKyILEero
=
Paszen/ Tema 2 (B akan. yacax) g > Bun 3 KOHTPOJIA Ko
> 3 © | camocrosTenpHoOl | ycreBaeMocTH u
JIACIUTUTAHBI % £ = . | xommerenin
o & paboThI MPOMEKYTOTHON
na6. | mpakt. [ £ 8
Jlek. = aTTecTaluu
3aH. 3aH. | O &
1. DKcrnepuMeHT: OCHOBHBIC
TIOHSITHSI, TSN U 3a]1a41
1. IlonroroBka k
nabopaTopHOMY
3aHA-THIO
1. Becena -
1.1  Paccyxnaenus 00 2. Bomoamenme o0cyxieHHe
31'<cne NMEHTE naboparopHoii 2. IlpoBepka OIK-2.1,
P ' 1 12 pPaBOTHI - poBepKa OITK-2.2,
Knaccupukanus — ommbok nabopaTopHOH
3. OIIK-2.3
JKCIEPUMEHTA paboThI
CamocrosiTenpHOe .
| 3. Yernsrit onpoc
2 U3y4YCHHE YYEOHOM
Y HAyIHOH
JIUTEPaTyphl
1.
1.2 Tlopxoapl k 00paboTKe CaMocCTOATENBHOE 1. becena - OIlK-2.1,
JKCIEPUMEHTAIIbHBIX 1 16 |u3ydenue yueOHOM o0cyxieHHe OIlK-2.2,
JAHHBIX Y Hay4HOU 2. YcTHBIN onpoc OI1K-2.3
JIUTEPaTyphI
Wroro no pazaeny 1 1 28
2. TlporpammHoe obecrieueHue
CTaTHCTHYECKOr0 aHaIM3a JUIs
00pabOTKH IKCIIEPUMEHTATBHBIX
JTAHHBIX
1. Iloaroroska x
nabopaTopHOMY
3aHATHIO
1. Becena -
2. Beinonuenne ofCyRIeHIe
21 1 Xapakrepucruka nabopaTopHOM Y OIlK-2.1,
N 2. TTpoBepka
MPOrpaMMHBIX  MOyJei| 2 12 paboThI . OIlK-2.2,
nabopaTopHOM
IUTst 00pabOTKY JaHHBIX 3. AGOTLI OIIK-2.3
CamocrosTensHoe pabor
.| 3. Ycrusrit onpoc
U3ydeHHe yaeOHOH
U Hay4YHOH
JUTEPATYPHI




2.2  Texuomormss  Data
Mining — coBpemenHOE
CPeACTBO JOOBIYHN u
00pabOTKH TAHHBIX

12

1. Beinonnenue
71a00paTOpHOH
paboTHI

1. Yernslit onpoc

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

2.3 O0630p pBIHKA
MIPOrpaMMHBIX CPEACTB IS
00paboTKH TaHHBIX

12

1
CamocrosTensHoe
u3ydyeHue yueOHoi

JIUTEPATYPBL.

2. Ananus
MH(POPMAIOHHEI
X pPecypcoB
MIPOU3BOAUTENIEH
HPOTrpaMMHOTO
obecrieyeHust st
00paboTKI
AKCIEPUMECHTAIBH
BIX JIaHHBIX.

1. TectupoBanue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

Uroro no pazneny

36

3. IlpenBaputensHas 00paboTKa

OKCIICPUMCHTAJIbHBIX JaHHBIX

31 Bri6opounsie
XapaKTepUCTUKU U OTCEeB
IpyOBIX MTOTPEIIHOCTEH

12

1. TloaroroBka k
na00paToOpHOMY
3aHATHIO
2. BeironHenue
nabopaTopHOit
paboThI
3.
CamocrosTenbHOe
U3y4YCHHE YYeOHOM
Y HAyIHOH
JIUTEPaTypbl

1. TectupoBanue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

3.2 TlpoBepka TUMOTE3BI O
BUzIE pacmpeneneHus
CIy4aifHOI BETUYNHBI

16

1. Boimonnenue
nabopaTopHO#H
paboThI
2.
CamocrosiTensHOe
U3y4YCHHE YYEOHOM
Y HAyIHOH
JIUTEPaTyphl

1. ITpoepka
nabopaTopHOH
paboThI
2. TectupoBanue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

3.3 Anroputm
MpeIBapUTENHEHOM
00pabOTKH TaHHBIX

1. Boimonnenue
nabopaTopHOH
paboThI
2.
CamocTosiTensHoe
U3y4YCHUE YUCOHOM
Y HAyIHOH
JIUTEPaTyphI

1. KomnokBuym

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

HUroro no pazneny

36

4. MHOTOMEpHBIE TPYIITHPOBKH

4.1 KnacrepHblil aHaiu3 U
MepBbI CXOCTBA

12

1. IToxroroska x
nabopaTopHOMY
3aHATHIO
2. BeinonHenue
1abopaToOpHOH
paboTsI
3.
CamocrosTenpHoe
n3ydeHne yaeOHoi
U Hay4YHOH
JUTEPATYPHI

1. TectupoBanue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3




4.2 IIponenypst
KJIACTePHOI0 aHaJIN3a

12

1. Boinonuenue
71a00paTOpHOH
paboTHI
2.
CamocrosTensHoe
u3ydyeHue yueOHoi
U Hay4HOH
JIUTEPATYPEI

1. ITpoBepka
71a00paTOpHOH
paboTsI
2. TectupoBaHue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

Wroro no pazneny

24

5. MBHOXeCTBEHHBIH  aHaIU3

JIAaHHBIX

5.1 DOramsl  00paboTKH
JJAHHBIX B MHOXXECTBEHHOM
aHaiuse

1. IToaroroBka
1a00paTOpHOMY
3aHSATHIO
2. BolnonHenue
nabopaTopHOit
paboThI
3.
CamocTosTenbHOE
u3ydyeHue yueOHoi
U Hay4HOH
JIMTEPATYPBI

1. TectupoBanue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

5.2 MHOXECTBEHHBIH
KOPpENSILIMOHHBINA aHAIN3

8,4

1. BeimonHenue
nabopaTopHOit
paboThI
2.
CamocrosTenpHOe
U3y4YCHHE YYeOHOM
Y HAyIHOH
JIUTEpaTypbl

1. Vernslit onpoc

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

5.3 MHOXECTBEHHBIH
perpeccHOHHBIN aHATH3

10

1. Boimonnenue
nabopaTopHOH
paboThI
2.
CamocTosTensHOe
U3y4YCHUE YYCOHOM
Y HAyIHOH
JIUTEPaTyphl

1. TectupoBaHue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

54 IToBepka
MIPUMEHUMOCTH
SMITUPUIECKUX MOJIETEH

1. BeimonHenue
nabopaTopHOH
paboThI
2.
CamocTosiTensHoe
U3y4YCHUE YUCOHOM
Y HAyIHOUH
JIUTEPaTyphI

1. ITpoepka
nabopaTopHOUH
paboThl
2. TectupoBanue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

HUroro no pazneny

32,4

HUroro 3a cemectp

156,4

OK3aMCH

Hroro o pucruminge

156,4

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguioHHbIe 00pa30BaTENbHBIC TEXHOJIOTUH, OPHCHTUPOBAHHBIE HA OPTaHHU3AIIIO
00pa3oBaTeNILHOTO TpoIlecca MW MPEINOJIATAloIIYI0 MPSMYI) TPAHCISAIUIO 3HAHWA  OT
MpenoaBaTelisi K aCHUpaHTy.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOT Uil

NudopmanmonHas  JeKiuss —  MOCJIEIOBATEIbHOEC  HM3JIOKEHUE  MaTrepuaga B
JTUCHUIITMHAPHOM JIOTUKE, OCYIIECTBIIEMOE IPEUMYILIECTBEHHO BepOaIbHBIMU CpPEICTBAMHU
(MOHOJIOT TIperoIaBaTess).

JlabopaTopHast pabota — opranu3zanus yaeOHoi paboThl C pealbHBIMH MaTepUATbLHBIMU U
MH)OPMAMOHHBIMUA OOBCKTAMH, JKCIEPUMEHTalIbHas padoTa ¢ aHAJOTOBBIMH MOJICIISIMH
peanbHBIX 00BEKTOB.

2. TexHoyoruu MpoOIEeMHOTO OOydeHUs — OpraHu3alvs 00pa30BaTEIILHOTO TpoIlecca,
KOTOpasi MpeJIoJiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JaHUE Y4€OHBIX MPOOIEMHBIX
CUTYAIIMH ISl CTHMYJIMPOBAHUS aKTUBHOM MMO3HABATEIHHOM JACSITEIIBHOCTH aCITUPAHTOB.

3. VHTEepaKkTUBHBIE TEXHOJIOTHH — OpTaHHU3aIis 00pa30BaTEIBHOTO MpoIecca, KOTopas
MpeANoJiaraeT akTUBHOE U HEIMHEITHOE B3aMOJICUCTBUE BCEX YIYACTHUKOB, TOCTIKEHHUE HA ATOU
OCHOBE JTUYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTEIHLHOTO PE3YIbTATa.

®opmbl y4eOHBIX 3aHATHH C WCIIOJIB30BAHHEM CIEIUATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUI:

Jlexuusi «0OpaTHOU CBSI3M» — JICKITUS—TIPOBOKAIUs (M3JI0KEHUE MaTepuaia ¢ 3apaHee
3aIlUTAHUPOBAHHBIMU OIITMOKAMH ), JICKITUS-Oece1a, ISKIH- TUCKYCCHS, JTEKIUS-KOH(EPEHITHI.

4. UupopManimioHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTebHBIEC TEXHOJIOTHN — OPTaHU3aIus
00pa30BaTeNLHOTO TMpoliecca, OCHOBaHHAs Ha MPUMEHEHUU MPOTPAMMHBIX Cpell M TEXHHUUECKUX
cpeacTB pabOThI CO 3HAHUSMU B PA3TUYHBIX IPEIMETHBIX 00IaCTAX.

6 YueOHO-MeToquYecKOe 00ecnedeHue CaMOCTOATEIbHOIH PadoThl 00YYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBeIeHNsI IPOMeKYTOUHOI aTTecTaluu
[IpencraBieHbl B MPUITIOKCHUH 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIIMOHHOE 00ecnieYeHHe AU CIUIIMHBI (MO/TYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. O6paboTka sKCIIEpUMEHTATBHBIX JaHHBIX Ha DBM : yueonuk / O.C. Jlorynosa, I1.1O.
PomanoB, E.A. Unbuna. — M. | UHOPA-M, 2021. — 377 c. — (Bsicmiee oOpa3oBaHue:
Acmupantypa). — DOI 10.12737/1064882. - ISBN 978-5-16-015870-9. - TekcT : 371€KTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1064882 (mara o6pamenus: 11.05.2021). — Pexxum
JOCTYyTIA: TIO TIOJIHCKE.

0) lonostHHUTEIBHAS IUTEPaTypa:

1. Jlorynosa, O. C. DKciepTHbIE OLICHKH U CUCTEMbI B METAJUTYPTUU YEPHBIX METAJJIOB
[DnexrponHuslii pecypc] : yuebHoe mocodue / O C. Jlorynosa, E.A. Unbuna, .M. Marko. -
Maruutoropck : MI'TY, 2013. — 1 snekrpon. ont. auck (CD-ROM). — Pexxum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1059.pdf&show=dcatalogues/1/1119
418/1059.pdf&view=true. — MakpooOBbEKT.

2. T'puropeeB, A.A. MeTo/bl ¥ aITOPUTMBI 00pPaOOTKH JaHHBIX : yueO. mocodue / A.A.
I'puropses. — M. : UHOPA-M, 2018. — 256 c. + [lon. marepuansl [ DIeKTpOoHHBIH pecypc; Pexum
noctyna  http://www.znanium.com]. -  (Bwicmiee  oOpa3oBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/22119.



B) MeToM4ecKkne yKa3aHu:

1. JlorynoBa, O.C. TecToBble 3a1aHus 110 AucuUIIMHE «O0paboTKa HIKCIIEPUMEHTAIbHBIX
nanubix Ha DBM [Teker] / O.C. Jlorynosa, E.A. Unbuna. — Marautoropek : « MI'TY um. ..
Hocosay, 2007. - 12 c.

r) [Iporpammuoe ob6ecneuenue u UHTepHeT-pecypceb:

IIporpammHoe obecneueHue

HaHMT}I{SBaHHe Ne norosopa Cpok 1eicTBUS IUIICH3UN
MS Off_lce 2007 Ne 135 01 17.09.2007 0eccpouHO
Professional
STATISTICA |K-139-08 ot 22.12.2008 0eCCpOUHO
7Zip CBOOOTHO 0eccpoUuHO
Anaconda cBOOOTHO 0eccpouHO
JetBrains
PyCharm CBOOOJTHO Secepodro
Community pacnpoctpansemoe [10
Edition
IIpodeccuonasibHbie 02361 JAHHBIX 1 HHPOPMAIMOHHBbIE CIIPABOYHBIE CHCTEMBI
Hassanue xypca CcrlIKa
{g’gggﬁ; Bsaghgg(;)TeMa Axazemus Google URL.: https://scholar.google.ru/
Harmmonanbuasa
UH(OPMAIIMOHHO-aHATUTHIECKAs] URL.: https://elibrary.ru/project_risc.asp
cucteMma — Poccuiickiii HHAEKC HAYIHOTO
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9 MarepHajibHO-TEXHHYECKOE o0ecreueHne TUCIUIIHHBI (MOILYJIA)

MarepuanbHO-TEXHHUECKOE 00ecTIedeHne JUCIUIUINHBI BKIHOYACT:

1. JlexuuonHast ayautopuss MynbTUMeAUNHBIE CpEACTBA XPaHEHUs, Mepefaud MU
IpeJcTaBiIeHUs HHPOpMaLUU

2. KomnbroTepHbiii kiacce. IlepcoHanbHble KOMIBIOTEPHI ¢ BUPTYAJIbHON MAalIMHOMN A7
ycraHoBkM cepBepHoro IIO, BbixogomM B MHTepHEeT M € JOCTYIOM B 3JIEKTPOHHYIO
MH(GOPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

3. Ayautopuu Ajsl caMOCTOSITENIbHON paboThl: KOMIIBIOTEPHBIE KJIACCHI; YNTAJIbHBIE 3aJIbI
oubmuoreku. Bee kiaccel YUT u ACY ¢ nepcoHalbHBIME KOMIIBIOTEPAMH, BIX010M B UHTEpHET
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

4. AynuTtopuit Ui TPYNIIOBBIX U MHAWBUIYAIBHBIX KOHCY/IbTAIUH, TEKYIIET0 KOHTPOJIA
U IPOMEXYTOUHOM aTTecTauuu. Aya. 282 u knacesl YUT u ACY.

5. [Ilomemenus s caMOCTOATENBHOW pabOThl  OOYYarOLIUXCS, OCHAIIEHHBIX
KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOJKIIOUEHUS K ceTH «HTepHeT» M Hainuuuem
JIOCTYTa B AJIEKTPOHHYIO HHPOPMALlMOHHO-00pa3oBaTeibHyto cpey oprannsanuu. Kinacest YUT
nACY.

6. Ilomemenuss ans XpaHeHHs M NPOPUIAKTUYECKOTO OOCTYKUBaHHUS Y4eOHOTO
oOopynoBanus. LleHTp nH(MOpMAIMOHHBIX TEXHOJIOTUH — aya. 372.



I[Ipuwio:xeHue 1. Y4eOHO-METOAMUECKOE O0ecIieueHe
CaMOCTOATEJIHFHOM PaGoThI O0yUAIONIUXCA

B Teuenne ceMecTpa KaKIblid CTYJACHT BBITIOJHSCT JIAOOPATOPHBIC 3aHATHS.

Jlaboparopuas pabota Nel.

3ananue 1. OnpenenuTs IpeIMETHYIO 001acTh YIS SMIUPHIECKOTO HCCIIET0BAHUS: O0BEKT
U TpeAMeT UCCIeNOoBaHMs, (DOPMYIUPOBKY I€JIM HUCCICAOBAaHMS C Yy4ETOM  IieJied
(GyHKIMOHUPOBAHUS 0OBEKTA.

3ajmanue 2. Jlng npeaMeTHON 00JIaCTH  ONPENENIUTh OCHOBHBIE XapaKTEPUCTUKH
HCCIIEAYEMOTrO MPOIEcca, CIIOCOOBI MOTYYCHHS JAHHBIX U OTOOPAa3UTh B3aUMOCBS3h MEX Ty HUIMU
B BUJIE JIPEBOBUIHOM MEHTAJIBHOMN KAPTHI.

3ananue 3. Jlng mpenMeTHOM o00MacTH BBISBUTH CYLIECTBYIOIIHME IPOTHBOPEUUS MU
c(hopMyIUPOBAThH CYIIECTBYIONINE MTPOOIEMEI.

3ananue 4. IlogroroButh onucanue 3aganuii 1 — 3 B BUJe 3JIE€KTPOHHON NpE3eHTalUu U
(haiina 3NIeKTPOHHBIX TAOIHI] C SMITUPUUESCKUMU JaHHBIMH.

Kparkue ykazanus:

1) ucxoaHbIe TaHHBIE JUISI UCCIIEIOBAHUS MOTYT OBITh MOJ00paHbl CAMOCTOATENHLHO WM U3
HMCTOYHMKA OCHOBHOM JINTEPATYPHI,

2) KOJIMYECTBO HAOIOICHUH TOJKHO COCTaBIATh HE MeHee 100;

3) npeBoBWAHAs MEHTaJIbHAs KapTa JO/DKHA COJEp)KaThb HE MEHee JIBYX OCHOBHBIX
MIPU3HAKOB TPYIITUPOBKY U HE MEHEEe TPEX MapaMeTPOB B COCTABE KaXKIOW TPYIIIIHI,

4) UHCTPYMEHTOM JUI OTOOpa)KEHUsI MEHTaJIbHOM KapThl BeIOepuTe MS Visio.

JlabopaTtopnast pabota No2.

3ananue 1. Micxomuble SMOMpUYECKHE TaHHBIE pPa3MECTUTh B TakeTe Statistica.

3amanue 2. Jlng MCXOAHBIX AMIMPUYECKUX JAHHBIX OINPEAETUTh MPEAnoIaraeMyko
(YHKIIHIO OTKJIMKA U Ha0op (hakTOpOB ¢ 0OOCHOBAHUEM IO CMBICITY 3a/1a4H.

3amanue 3. [l MCXOAHBIX JAaHHBIX BBINOJHUTH MOCTPOEHHE CTOJIOYATBHIX U KPYTOBBIX
quarpaMm, mukTorpadukoB (3 BUa), MAaTPUYHBIX TpauKOB 1 KOHTPOJIbHBIX KapT [llyxapra.

3apganue 4. IloaroTtoBuTh omnucaHue 3anaHvii | m 3 B BUIE CIANAOB AJIEKTPOHHOU
MIpe3eHTaI1H.

JlaGopaTtopnasi padota Ne3.

3amanue 1. 3anmumuTe MaKpoc s MOCTPOCHUs pabodeil Tabmuibl B cpene Statistica 6.1
pa3MepHOCThIO:  KOJIMYECTBO  CTOJOLIOB=KOJMYECTBO OYyKB B  HMEHHM; KOJHUYECTBO
CTPOK=KOJINYECTBO OYKB B (hammiiuu *5.

3amanue 2. 3anosHMTEe TaOimiy Statistica 6.1, HWCHOMB3YyS pa3IMYHBIE 3aKOHBI
pacnpeseneHus, U CUMTalTe 3TU JaHHbIE B MACCHUB.

3ananue 3. Coznaiite npoueaypsl cpenctsamu VB 1iis pacdyera cpeiHero 3Ha4€HUs TAHHBIX
U CpelIHero KBaJpaTHUYHOTO 1o crosidnam. [lonydeHHble 3HaueHNs BhIBEIUTE HA HOBBIN pabouunii
JIUCT.

Jlaboparopnas pabota Ne4.

3amanue 1. {7 MCXOAHBIX NAHHBIX BBINOJHUTH PAacyeT MPOCTHIX CTENEHHBIX CPEIHUX,
MOy, MeIuaHy, MOKa3aTeIl BapuaIllul U PACCESHHUS.

3amanue 2. Jlnsg WCXOAHBIX JaHHBIX BBIMOJHUTH OTCEB TPYOBIX MOTPEIIHOCTEH I10
craructuke CtprofieHTa. Ha kaxxioM oTceBa (PUKCHPOBATh: BCE CTATUCTUYECKHE MOKA3aTENH (CM.
3amanue 1).

3amanue 3. OTOOpa3uTh NTMHAMHUKY U3MEHEHHsI CTATUCTHMUYECKUX TMOKas3aTelel B mpoliecce
OTCEBa.

3ananue 4. BoIMOIHUTE MPOBEPKY TUMIOTE3Y O TOM, YTO UCXOTHBIC NAHHBIX MMOJUUHSIOTCS
HOpMaJIbHOMY 3aKOHY pacnpeaenenus no kpureputo CAO, ITupcona u Konmoroposa-CmupHoBa.
s kaxaoro Kputepus oToOpa3uTh rpaduyeckoe M TabmuyHOoe mpeacraBieHue. [loctpouts
TaONMUIly CPAaBHEHUS PE3YyJIbTaTOB MIPOBEPKU KPUTEPHUEB.

3amanue 5. OdopmuTh pe3ynbTaT MpelBapUTENbHON 00pabOTKM JaHHBIX B BUJEC
MHUCbMEHHOTO OTYETA.



Jlaboparopuas pabota No5.

3amanue 1. [l MCXOAHBIX JAHHBIX BBIIOJHHUTH pPacdyeT MaTpulbl Ko3(pduumueHToB
COMOCTAaBUMOCTH MO (aKTOpaM W HAOIIOACHUSM, MAaTPULBl MAPHON KOPPENSAINH, MaTpPHUIIbI
paccrosiHMii (crocod pacyeTa pacCTOSHUS COTIACOBATh C BEAYILIUM IPENoJaBaTeseMm).

3ananue 2. BBIMOMHUTE KIIACTEPU3AIHIO (PAKTOPOB IO METOTY KOPPEISIIUOHHBIX IIICS .

3amganue 3. BoimoaHUTh Kiactepusamuio HabmoneHuid. KoandecTBo KiaccoB HE JIOJKHO
Ob1Th MeHee 30. BeiOop mporneaypsl KilacTepHu3ainuy COrIacoBaTh C BEAYIIUM MPEToIaBaTeIIeM.

3amanue 4. OQopMUTH pe3ylbTaT MPEABAPUTEIBHON O0OpabOTKM JaHHBIX B BHUJC
MIMCBMEHHOTo oT4yeTa. B oTuere 0ToOpa3uTh: UCXOAHBIE TaHHBIE, MATPULIBI MEP CXOJCTBA U UX
aHaJIu3, IEHAPUT KJIacTepU3aIH, COCTAB IPYIII, HOBYIO MATPUILy UCXOJHBIX JaHHBIX.

Jlaboparopuas paboTa Nob.

3amanue 1. Jlng HCXOOHBIX MJAaHHBIX TOCTPOEHUE IPOBEPKY HMHTEPKOPPESALUN U
MYJIbTUKOJUIMHEAPHOCTH.

3amanue 2. J{st HICXOQHBIX JAaHHBIX MPOU3BECTH IMOCTPOCHUE MHOYKECTBA WH(POPMATUBHBIX
1 HeMH(OPMaTUBHBIX (PaKTOPOB.

3ananue 3. [Ins MCXOOHBIX JaHHBIX W JAHHBIX I[IOCJE KJIACTEpU3AlMH BBINOJHUTH
IIOCTPOCHHE JIMHEWHONW M MYJbTUILNIMKATUBHON Mozened. /oka3aTb NMPUMEHHMOCTb KaxKJIOH
MOJIENH.

3aganue 4. IIpoBepuTh MNPEANOCHUIKM METOJa HAWMMEHBIIMX KBAAPATOB IS KaXIO0M
MOCTPOECHHOW MOJIENH.

3ananue 5. BEINOTHUTH cpaBHEHUE MOTYUYEHHBIX PE3YIbTaTOB

3ananue 6 (momosHuTenbHOE). OIEHUTHh CTPYKTYpHas CTaOMJIBHOCTH HCHOJIBb3YEMbIX
WCXO/IHBIX JTAHHBIX.

CamocTodTenbHass  MOATOTOBKAa K  KOJUIOKBUYMY  IMPOMCXOJUT B IIpoIecce
CaMOTECTUPOBAHHUS M0 KaXKJIOM TeMe pU N3y4YeHUH Kypca.

Vkamure neifcTBHE, KOTOPOE BEITOIHAST JAHHBI ATrOpHTM:

vd,
1. BeraucanTs cpeaHee aOCOTIOTHOS OTKJIOHCHAS: d = =1
n

4 _0.7979] < &4
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



IIpuiaoxkeHue 2. OIeHOYHbIE CPEACTBA JAJIA MIPOBEAEHUSA IPOMEKYTOYHON aTTECTAIUH

a) HHaHpreMbIe PE3yJdbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CPEACTBA NJISl IPOBCACHUSA HpOMe)KyTO‘lHOﬁ aTreCranmum:

Kon
HHOUKAaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpeICTBA

OIIK-2: Cioco0OeH aHanu3upoBaTh, KPUTUYECKU OCMBICIMBATH U MPEACTABIATh HH(POPMALINIO, OCYLIECTBIIAThH IOMCK HAYYHO -TEXHUYECKON HHpOpMaIuH,
IPHOOpPETaTh HOBBIE 3HAHUS, B TOM YHCJIE C TOMOLIBI0 HH()OPMALIMOHHBIX TEXHOJIOTUI

OIlK-2.1 OcymectBiisieT cOOp U MPOBOJAUT Ilepeuenv meopemuueckux 60npocos
CUCTEMAaTHU3AIUI0 HAYYHO-TEXHUYECKOMN 1. XapakTeprucTuka HayqdHOU J1€ATEIbHOCTH.
nH(popMaluu 0 paccMarpuBaeMoM 00bekTe, B | 2. CpencTBa U METO/Ibl HAYYHOT'O MCCIIEI0BaHUSI.
T.4. C HCTIOJIb30BaHUEM UH(GOPMAITMOHHBIX 3. Opranu3zanus npoiecca MpoBEACHUS UCCIISIOBAHUH.
TEXHOJIOT MU 4. ABTOoMaTu3aiys Hay4YHbIX UCCIEIOBAHUM.
5. DKCniepuMeHT U HaOIoIeHHE.
IIpaxmuueckue 3a0anus
1. Onpenenuth NpeaMeTHYIO 001acTh A SMIMPHUUYECKOTO HUCCIEAOBAHMS: OOBEKT U
OpeaMeT HccleoBaHus, (GOPMYIMPOBKY IEJNH HCCIAENOBaHUS C Y4eTOM  Liemei
(GYHKITMOHUPOBAHUS 0OBEKTA.
3aoanus na pewenue 3a0a4 uz npogheccUuoHaIbHOU 001ACMU, KOMNIEKCHble 3A0aHUS
1. JInst MCXOAHBIX JAHHBIX BBIIOJHUTH pacueT MaTpUllbl K0A(G(UIIUEHTOB COMOCTaBUMOCTH
no (akropaM U HaAOMIONEHHSIM, MATPUIBl MApPHON KOpPPENAlUH, MaTPULbl PACCTOSHUM.
Boinmonuuth Kinactepu3anuio (GakTopoB MO METOAY KOPPEISLUOHHBIX Iuiesd]. BrimoaHuTh
KJIaCTepU3aLIUI0 HAOIIOIECHUH.
OIIK-2.2 OueHuBaet JIOCTOBEPHOCTS | [lepeuenvy meopemuyeckux 80npocos
Hay4YHO-TEXHUYECKOMI uHpopManuu o | 1. Knaccudukanus omuboK B SKCIIEPUMEHTATBHBIX UCCIEA0BAHUSX.

pacCMaTpuBacMOM 00BEKTE

2. llenu u 3a1a4n SKCIIEPUMEHTAIIBHBIX UCCIIEIOBaHUI.

3. IlpencraBienue NCXOIHBIX IKCIEPUMEHTAIBHBIX TaHHBIX.

4. Monynu 11t 00pabOTKM 3KCIIEPUMEHTAIbHBIX TaHHBIX.

5. Texnonorust Data Mining.

6. Kimaccuguxanus nporpaMMHBIX CPEJICTB JUTsl 00paOOTKM SKCIEPUMEHTAIbHBIX TaHHBIX.
7. CpencrBa BU3yaln3allui SKCIIEPUMEHTAIbHBIX TaHHBIX.

8. Craructuueckast 0OCHOBA IPEABAPUTEIbHOIN 00pabOTKM SKCIIEPUMEHTATbHBIX TaHHBIX.
IIpakmuyeckue 3a0anus

1. JIna mpenmeTHON OOMAacTH OMNpPEAETUTh OCHOBHBIE XapaKTEPUCTHKH HCCIETYEMOTO
npoiiecca, CnocoObl MOTY4YEeHHUS JaHHBIX U 0TOOPa3UTh B3aUMOCBS3b MEXAY HUIMU B BUJIE




Kon
HHOUKATOpa

Nuaukatop JOCTUKEHUSI KOMIIETEHIUN

OneHouHbIe CpeCcTBA

JPEBOBUHON MEHTAIIBHOU KAPTHI.

2. Jlns nmpeaMeTHOM 00IacTH BBISIBUTH CYLIECTBYIOIINE TIPOTHBOPEUHS U C(HOPMYIHPOBATH
CYIIECTBYIOIIHE TTPOOIEMBI.

3adanus na pewtenue 3a0au u3 NPOHeccuOHAILHOU 00IACTU, KOMNJLEKCHbIE 3A0AHUSL

1. Jlma  UCXOmHBIX  JAaHHBIX  TOCTPOEHUE  TIPOBEPKY  HHTEPKOPPEIALMH U
MYJIBTU-KOJUTMHEAPHOCTH, TPOU3BECTH TMOCTPOCHHUE MHOXKECTBA WH(POPMATHBHBIX U
HeMH(POPMATUBHBIX (PAKTOPOB.

2. Jlns MCXOMHBIX JAHHBIX W JaHHBIX TOCJE KJIACTEPU3AIMU BBITIOJHUTH MOCTPOCHHE
JMHEWHON U MYIBTUIUIMKATUBHON Mozenel. JlokazaTh MPpUMEHUMOCTh KaXI0H MOJCIIH.

3. ITpoBepuTh MPEANOCHUIKA METOJa HAMMEHBIIIUX KBAIPaTOB ISl KaXJI0W MOCTPOECHHOM
MojieH. BBIMOTHUTE cpaBHEHUE MOTYUYE€HHBIX PE3YJIbTaTOB

4. OneHuTh CTPYKTYpHAs CTAOMIIBHOCTD MCTIOIB3YEMBIX UCXOIHBIX JTAHHBIX.

Tecmul
1. Ykaxute noHsTHE, Il KOTOPOTO MPUBEACHO OINPEICICHUE:

— 9TO TIOKa3aTelid, BBIPAXKAIONIUE COOTHOIICHUS JIBYX COIOCTAaBIISIEMbBIX
CTATUCTUYECKUX XapaKTEPUCTHUK:

a) abCOTIOTHBIE BEJTMYHHBI, 0) OTHOCHUTEIIbHBIC BETUYHHBI
B) HaTypaJbHbIC CIUHUIIBI; ') HATYPaJIbHbIC BETUYNHBI

— E?: 1Xi
2. YKaXuTe Ha3BaHHUE BEIIMYMUHBI, KOTOpask paCCUUTHIBAETCS 10 GopMyrne X = E—
a) CpeIHss TapMOHUYECKas; 0) cpemHssl reoOMeTpUYecKast
B) CpeaHss aprupMeTHUIECKas; T') CpeIHss KBaapaTHIecKas

3. MO3KHO JIM TOYHO ONPEACIUTD MOHATHE YKCIICPUMEHT?

a) CYIIECTBYET HECKOJIbKO TOYHBIX MOHSITHI

0) TOYHOTO ONPE/ICIICHHS MTOHSITHUS HE CYIIECTBYET

B) M000€ HaOI0IeHNE ') HUKOTIa HE OMPEAeIsUIOCh 1) KaueCTBEHHOE HAOII0ICHIE




Kon
HHOUKATOpa

Nuaukatop JOCTUKEHUSI KOMIIETEHIUN

OneHouHbIe CpeCcTBA

OIIK-2.3

Hcrnonb3yeT cpeacTBa MpUKIAIHOTO
MIPOTPaMMHOTO 00ecTieueHuUs JIIst
000CHOBaHHMS Pe3yJIbTATOB PEIICHHS 3a1a41
podecCHOHATBHON IEeATEITFHOCTH

llepeuenvy meopemuueckux 6onpocos

. 3a/1a4u TIpeIBapUTEIHLHOM 00paOOTKU JTaHHBIX.

. OtceB rpyObIX IOTPELIHOCTEMH.

. IIpoBepka rumnore3sl 0 BUIE paclpeaeiieHus.

. AITOpUTMBI NIpeABAPUTETLHON 0OPAOOTKH JTaHHBIX.

. [Ipumep pe3ynbTaToB MpeIBapUTEIHLHON 00paOOTKU TaHHBIX.

. KnnactepHsblii aHanmu3: 1enu U 3a1a4u.

. MepnI cxocTBa MpU3HAKOB B 00IIEM HAOOpe JaHHBIX.

. IIponiemypsl KJIacTEpHOTO aHAIM3a JaHHBIX.

. Kimaccudukanus mporieayp KI1acTepHOTO aHaIu3a JaHHBIX.

10. ArnmoMeparuBHas Mpoueaypa KIacTepHU3aliu MO0 PACCTOSHUIO.

11. MeTon BpOIIJTaBCKOM TAKCOHOMUH.

12. MeTon KoppenssliMOHHBIX e,

13. Meton k-cpennux.

14. DTanbl TOCTPOCHUS IMITUPUUECKUX MOJCIICH.

15. Cnenmdukanus SMIUPUYECKUX MOJICTIEH.

16. OnieHka napamMeTpoB SMIMPUYECKOTO YPAaBHEHHUS C MOMOIIBIO METO/1a HAUMEHBIIINX
KBaJIpaToB.

17. Onenka napamMeTpoB HETMHEHHBIX MOJIEIICH.

18. OnieHKa NPUMEHUMOCTH AMITUPUUYECKUX YPABHEHHUIA.

19. CpencrBa aBTOMaTH3alMU PErPECCUOHHOIO  AHAJIN3A.

IIpakxmuueckue 3a0anus

1. JIns UCXOOHBIX SMIHMPUYECKUX JAHHBIX OMNPEACNUThH IMpeanoiaraeMyro (QyHKIHIO
OTKJIMKA U Habop (hakTOPOB C 000CHOBAHUEM I10 CMBICITY 33/1a4i. BBHIOTHUTH MOCTpOCHUE
CcTON0YaThIX M KPYrOBBIX JAMAarpaMM, MUKTOTPaUKOB, MAaTPUYHBIX TpaduKoB U
KOHTpobHBIX KapT Lllyxapra.

2. JIns MCXOMHBIX IAHHBIX BBIMOJHUTH OTCEB TPYOBIX MOTPEHIHOCTEH MO CTATHUCTHKE
Creiomenta. Ha kaxaoM oTceBa (UKCHpOBaTh: BCE CTATHCTUYECKHE IMOKa3aTellu.
OT0Opa3uTh IMHAMUKY U3MEHEHUS CTAaTHCTUUYECKUX MOKa3aresel B mpoiecce OTceBna.

3. BBINOJHUTH TMPOBEPKY THUIOTE3Y O TOM, YTO MCXOJHBIE JAHHBIX MOJIYMHSIOTCS
HOPMaJIbHOMY  3akoHYy pacnpenenenuss 1o  kpureputro  CAO, Ilupcona wu
Konmoroposa-CmupHoBa. J{7s kKaxa0r0 KpUTEepHUsi 0T00pa3uTh rpaduyeckoe u TabIuyHoe
npencrasienue. [locTpouTs Tabnuily cpaBHEHHsI pe3yIbTaTOB MPOBEPKH KPUTEPHUEB.

O 0 1IN DN B WN —




Kon
HHOUKATOpa

Nuaukatop JOCTUKEHUSI KOMIIETEHIUN

OneHouHbIe CpeCcTBA

3adanus na pewtenue 3a0au u3 NPOHeccUOHAILHOU 00IACTU, KOMNJLEKCHbIE 3A0AHUSL

1. JI71st MICXOHBIX JAHHBIX BBIMIOIHUTH PACYET MATPHUIIBI KOA(DPUIIMEHTOB COMTOCTABUMOCTH
no (akropaM W HAOTIONCHHSIM, MATPUIBI TAPHOW KOPPEISIIUN, MATPHUIII PACCTOSTHHMA.
BeimonmHuTh Ki1actepu3aiuio (akTopoB MO METOAY KOPPEISIUOHHBIX TUIes]. BBIMOTHUTE
KJIAaCTEPHU3aLUI0 HAOTIONEHUH.

2. Jlmg  UWCXOMHBIX  JAHHBIX [OCTPOEHUE  TIPOBEPKY  HHTEPKOPPEIALMH U
MYJIBTU-KOJUTMHEAPHOCTH, TPOU3BECTH TMOCTPOCHHUE MHOXKECTBA WH(POPMATHUBHBIX U
HeMH(POPMATUBHBIX (DAKTOPOB.

3. Jlns MCXOMHBIX JAaHHBIX W JAHHBIX TOCJE KJIACTEPU3AIMU BBITIOJHUTH MOCTPOCHHE
JMHEWHON ¥ MYIBTUIUIMKATUBHON Mozenel. JlokazaTe MpUMEHUMOCTh KaXJI0H MOJCIIH.

4. IIpoBepuTh NPEANOCHIIKH METOJ]a HAUMEHBIINUX KBAAPATOB ISl KaXKJIOW MOCTPOECHHOMN
Moienv. BBITIONHUTH CpaBHEHHE MTOTYICHHBIX PE3YIbTaTOB

5. OLeHUTH CTPYKTYpHAsi CTAOMIHBHOCTh MUCIIOJIb3YEMbIX UCXOHBIX JIAHHBIX.

Tecmul

1. «Bp1i6opka» — 310

a) 4acCTh T'€HEPATbHOM COBOKYITHOCTH 3JIEMEHTOB, KOTOPasi 0XBaThIBAE€TCS HAOIIONEHUEM
0) 4acTb HEKO MMOCIEOBATEIBLHOCTH 3JIEMEHTOB, HE SIBJISIFOIIUXCS COBOKYITHOCTBIO

B) 4acTh AJIEMEHTOB PACIOJIO)KEHHBIX B 3HAYUTEIbHOW OIU30CTH JIPYT K IPYTY

T') 4aCTh JIEMEHTOB PACIIOJIOKEHHBIX HE3aBUCHUMO OT PACCTOSTHUS

2. KnnactepHblii aHQJIU3 3TO...

a) 3TO COBOKYIMHOCTb METOJIOB, MIO3BOJISIFOIIMX MOHATH CMBICI OBITUSA

0) 3TO COBOKYITHOCTb METOJIOB, MTO3BOJISIONINX CKIIAAbIBATh BCE IaHHBIE BMECTE

B) 9TO COBOKYIIHOCTH METO/OB, IMO3BOJIAIOIIMX KilacCU(PUIUPOBATH MHOTOMEPHBIE
HAOIIOIEHUS

3. K rpyObiM omrOkaM OTHOCATCS

1) mpocyeTsl SKCIEpUMEHTATOPA

2) cO0u BEIYMCITUTENHEHON TEXHUKH

3) aHomanuu B paboTe U3MEPUTENbHBIX TPUOOPOB




0) Ilopsinoxk mpoBeJeHUs] NMPOMEKYTOUYHOH aTTeCTAIUMU, NMOKA3aTeJId M KPUTEPHHU
OLICHUBAHUS:

[Ipomexxyrounasi aTrectanus no aucuumuinHe «O0paboTka SKCIEPUMEHTATBHBIX JTAaHHBIX
Ha OBM 1pu cTpoUTENBbCTBE U AKCIULyaTallUM 3/1aHUN U COOPYKEHUID BKIIFOYAET TEOPETUUECKUE
BOTIPOCHI, TIO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 00YUJarOIIMMUCS 3HAHUH, U TPAKTHYECKUE
3aJJaHus, BBISIBJIAIONINE CTENICHb C(OOPMUPOBAHHOCTH YMEHHH M BIIAJICHUH, TPOBOIUTCS B hopme
B (hopMme 3K3aMeHa.

DK3aMEeH M0 JUCIHILIMHE MTPOBOIUTCS B YCTHOH (OopMe MO IK3aMEHAIMOHHBIM OMiieTam,
KaX/IbI U3 KOTOPBIX BKIIOYAET JIBa TEOPETUIECKUX BOIIPOCA U OJJHO MPAKTHUECKOE 3aJaHHE.

IMoka3aTeu U KPUTEPUH OLEHUBAHUS IK3aMeEHA:
— Ha OLEHKY «OTJIH4YHO» (5 OamnoB) — oOyyarouiuiicss JEMOHCTPUPYET BBICOKUH YPOBEHb
C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEeMAaTHYeCKOe M TIIyOOKOe 3HaHWe
y4eOHOTO Marepuana, CBOOOIHO BBHITIONHSET NMPAKTUYECKHE 3aJaHus, CBOOOIHO OIEpPHUPYET
3HAaHUSIMH, YMEHUSMH, TPUMEHSET UX B CUTYallUSX IMOBBIIICHHON CJIOKHOCTH.
— Ha OLEHKY «xopomo» (4 Oamra) — oOydyaromIuiics JEMOHCTPUPYET CpPEIHUM YpPOBEHBb
Cc(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENbHBIC ONIMOKN, HETOUHOCTH, 3aTPYIHEHHSI TP aHATMTUYECKUX OTIePAIlHsIX, IEPEHOCE
3HaHWH W yMEHWI Ha HOBBIE, HECTAHIapPTHBIC CUTYAIIHH.
— Ha OLIEHKY «yI0BJETBOPUTEJbLHO» (3 Oayna) — oOyyarouiuiicss 1eMOHCTPUPYET MOPOTOBBIi
YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMIA: B XOJIe KOHTPOJBHBIX MEPOIPHITHIA AOTYCKAIOTCSI
OIMOKH, TPOSBISIETCS OTCYTCTBUE OTACTHHBIX 3HAHWH, YMEHHH, HABBIKOB, OOyJaroIIuiics
WCTIBITBIBACT 3HAYHUTENBHBIC 3aTPyTHEHUS TPU OTIEPUPOBAHUM 3HAHUSMH W YMEHUSMHU TIPH UX
MepeHOCe Ha HOBBIE CHTYaIUH.
— Ha OIICHKY «HEYA0BJETBOPUTEILHO» (2 Oamia) — oOyJaromuiicsl IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUEeCKOro MaTepuaa, J0MycKaeT CyleCTBEHHbIE OIINOKH, HE MOKET IOKa3aTh
MHTEJJIEKTyaJIbHbIE HAaBBIKU PEIICHUS IPOCTHIX 3a/1a4.
— Ha OLICHKY «HeYy/0BJIeTBOPUTENbHO» (1 6amt) — oOyJaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BEACHUS U 00BsICHEHHUS HH(GOPMAIH, HE MOKET MMOKa3aTh UHTEJIEKTYaIbHbIE
HAaBBIKU PELIeHUs MPOCTHIX 3a/1a4.
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