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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3acejaHuu Kadeapsl BBIUUCINTENBHON TEXHUKU U TPOrPAMMUPOBAHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3aceaHuu Kadeapsl BBIUUCIUTENBHON TEXHUKU U TPOTPAMMUPOBAHUS

IIporokom ot 20 . Ne

3aB. kadeapoii 0O.C. foryHOBa

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roJy Ha 3aceaHuu Kadeapbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMUPOBAHUS

IIporokom or 20 . Ne
3aB. kadenpoii O.C. JlorynoBa

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peamsanun B 2030 - 2031
y4eOHOM roJly Ha 3aceaHuu Kadeapbl BBIYUCIUTETHPHON TEXHUKH U IPOTPAMMHUPOBAHUS

IIporokom or 20 . Ne
3aB. kadenpoii O.C. JlorynoBa

PaGouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogodpena st peanuzanuu B 2031 - 2032
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl BrIYHCIUTENBHON TEXHUKU U IPOTPAMMHUPOBAHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit 0O.C. foryHOBa




1 Heau ocBOeHMS TUCHUIIIHMHBI (MOIYJIS)

LenssmMu ocBOCHUS AUCITUTUIMHBI (MOIyIs1) «O0paboTKa SKCIEPUMEHTATBHBIX JAaHHBIX
Ha OBM) sBisieTcs 03HaKOMJICHHE CTYJIEHTOB ¢ 0a30BBIMU MOHATHIMH U aIrOPUTMaMU
coopa u 00paboTKH MHGOPMAIIMH B XOI€ MPOBEICHUS SKCIIEPUMEHTOB, (opMUpOBaHUE
MIpPe/ICTAaBICHUI 0 METOAAX U aIrOpUTMax 00pabOTKM IKCIEPUMEHTANIbHBIX TAHHBIX, UX
aHaJlM3a U UCIOJIB30BaHUS JJISl PEIICHUS HAYYHBIX U MPUKIIAIHBIX 3a7au.

Jist nocTrykeHus MOCTaBICHHOM 11enu B Kypce «O0paboTka 3KCIepUMEHTaIbHbBIX
JaHHBIX Ha DBM) pemaroTcs 3a1a4u:

— U3y4eHue crnoco00B MPEICTABICHUS U MOJIETICH MOPOKACHUS SKCIIEPUMEHTAIbHBIX
JaHHBIX, MOJEIISAX TaHHBIX U KJIaccu(UKaLUU 3aa4 00paboTKH;

— U3y4eHHue U HccleloBaHue Mpeodpa3oBaHuil U KIIaCTepU3alMK JaHHBIX [T
CHIDKEHHUS Pa3MEPHOCTH, PETPECCHOHHBIX MOJIENeiH;

— U3y4eHHUe METO/[a HAUMEHBIINX KBaIPaTOB sl OLIEHUBAHUS TapaMeTPOB JTMHEHHON
Y HEJIMHEWHOU perpeccuu, BpEMEHHBIX PSAJIOB U CUCTEM YPaBHEHHIA;

— OCBOEHHUE METO/IOB BU3YyaIH3aI[MHU SKCIIEPUMEHTAIbHBIX JaHHbIX;

— OCBOEHUE MPOTPaMMHBIX CPEACTBAX AJisi 00pabOTKU IKCIEPUMEHTATbHBIX TAHHBIX;

— peanu3anuio OCHOBHBIX aITOPUTMOB 00PaOOTKHU IKCIIEPUMEHTANIBHBIX JaHHBIX
CpeICTBaMH MPOTPaMMHOI0 00eCIIeYeHHsI U BEIYUCIUTENbHON TEXHUKY;

— ¢opMUpOBaHKE HABBIKOB IO BHIPAOOTKE PEIICHUI HAa OCHOBE aHAIHM3a PE3yIbTaTOB
00pabOTKH IKCIEPUMEHTANIbHBIX TAHHBIX.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/bHOH MPOrpaMMbl

Jucuuninaa O6paboTka 3KCIepUMEHTANIbHBIX JaHHBIX Ha DBM BxoauT B
00s13aTeNbHYIO YaCTh Y4eOHOT0 T1aHa 00pa3oBaTeNbHOM MPOrpaMMBl.

Jist u3ydeHus TUCIUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
c(OpMUPOBAHHBIE B pE3yNIbTAaTe U3YUYEHUS AUCUMILINH/ IPAKTHUK:

MonaenupoBanne

CucreMHBbIi aHAIN3

[TpoaBrkeHNE HAYYHON TPOTYKIIMU

Maremarnueckas JIOTMKa M JIUCKpETHasi MaTeMaTHKa

Maremarnueckasi CTaTUCTHKA

IIpukiagHas MaTeMaTuka

Nudopmartuka

3HaHus (YMEHUs, BIa/IeHUs ), TOTY4YEHHbIE IPU U3yYEHUU JaHHOMN TUCIUIUINHBI
OyayT HEOOXOAUMBI JJIsl U3YUYEHHUS JUCIUILINH/TIPAKTHK:

IToaroroBka K ciaye U caada rocyJapCTBEHHOIO SK3aMeHa

IIpon3BOACTBEHHAsA — IPEIUIITIOMHAs IPAKTUKA

3 Komnerenuuu odyyarouierocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHHMILIMHBI (MOAYJIs1) M IVIAHUPYeMble pPe3yJabTaThl 00y4eHHus

B pesynbrare ocBoeHus: IUCHUILTHHBI (MOyJs1) «OO0paboTKa HIKCIIEpUMEHTATBHBIX
naHHbIX Ha DBM» oOyuaromnuiics q0mkeH 0061a1aTh CaeIyoIUMI KOMIETEHIUSIMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHKEHUS KOMIICTCHIIN

OIIK-1 Cnocoben MNPUMCHATH CCTCCTBCHHOHAYYHBIC U O6II_ICI/IH)KGHCpHLIC 3HaHHUA, METOJbI
MAaTEMaTUUYCCKOT' O aHAJIM3a U MOACIIUPOBAHUS, TCOPCTUUCCKOT'O U IKCIICPUMCHTAJIIbHOT'O
HNCCICIOBAaHUA B HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH,

OIlK-1.1 Pemaer ctannapTHbie IpoecCHOHATBHBIC 3a/1a4l € IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U OOIIENHKEHEPHBIX 3HaHUH, METO/I0B
MaTEMaTHYECKOro aHaJIN3a U MOAEIHPOBAHUS

OIIK-1.2 Pemraer npodeccruonanbHble 3aa4u ¢ IPUMEHEHHEM METO/I0B




|T€Op€TI/I‘-IeCKOFO 1 OKCIICPUMCHTAJIbHOI'O UCCJICAOBAHU A

OIIK-8 CriocobeH pa3pabaTbIiBaTh aIrOPUTMBI U IPOTPAMMBI, IIPUTOTHBIC IS
MIPAKTUYECKOT0 MPUMEHEHUS;

OIIK-8.1 Omnpenensier cpeacTBa pa3padOTKU MPOTPAMMHBIX CPEICTB JUIS PEIICHHS
NPAaKTUYECKUX 33/1a4 NPOo(hECCHOHATLHON AESTEIbHOCTH
OIIK-8.2 Pa3pabaTbiBaeT alrOpUTMBI U IPOTPaMMBI JJIs PEILIEHUS TPUKIIAIHbBIX

3a/1a4 PA3JIMYHbIX KJIACCOB




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

qHce:

— KOHTaKkTHast pabora — 8,4 akaJ. 4yacos:

— ayIuTOpHas — § akaJl. 4acos;

— BHeayauTopHas — 0,4 akaj. 4acos;

— camocTosTenbHas pabora — 131,7 akaj. 4acos;

— B (popMe IpaKTUIECKOI MOATOTOBKH — 2 aKaj. 4ac;

®opma aTTecTalmu - 3a4€T ¢ OUEHKON

AynuropHas ] o
KOHTaKTHas paboTa E z dopma TeKyIero
Pasien/ Tema 2 (B akan. 4acax) g E{ Bun KOHTPOJISI Ko
> & © | camocrosTenbHOW |  ycIIeBaeMOCTH H
JTUCLUTUTAHBI N £ o . | xommerenyu
g g paboThI TIPOMEKYTOYHOM
Tex. mal. | mpakT. 'S aTTeCTaluu
3aH. 3aH. | O &
1. DKCIIepUMEHT: OCHOBHBIC
TOHATHSA, 1IEJH U 3a]1a41
1. [loaroroBka k
1a00paTOpHOMY
3aHS-THIO
2. Brinoninenue 1. Becena -
1.1 Paccyxnenus 06 nmabopaTopHOit obcyxaeHne OIIK-1.1,
JKCIIEPUMEHTE. 1 12 paboTsI 2. [Iposepka OIlK-1.2,
Knaccupukanus omubok 3. 71a00paTOpHOI OIIK-8.1,
JKCHEpUMEHTA CamocrosTenpHOe paboThI OIIK-8.2
U3y4eHHE 3. YcrHblit onpoc
> yueOHOil u
Hay4HOU
JUTEPATyPhI
1.
CamMmocTosgTeabHOoe OIIK-1.1,
1.2 Tloxgxomapl k 00paboTke 1. Becena -
JKCHEPUMEHTAIIbHBIX 1 12 M3YACHHe o0cyxaeHHe OIK-1.2,
AHHBIX yeOHOH u 2. YcTHBIi onpoc OIK-8.1,
A Hay4YHOU ’ p OIIK-8.2
JIATEPaTyphI
Hroro no paszneny 1 1 24
2. IIporpammHOe 0OecriedeHme
CTaTHUCTHYECKOTO aHAIN3a IS
00pabOTKU SKCIIEPUMEHTAIBHBIX
JTAHHBIX
1. ITogroroska Kk
71a00paTOpHOMY
3aHATHIO
1. Becena -
2. Brimonuenue
. obcyxaeHme OIIK-1.1,
2.1 1 Xapakrepuctuka 71a00paTOpHOI
MPOrpaMMHBIX MOAYNeH st | 5 12 paboThI 2. Iposepka OIK-1.2,
02 AGOTKH TAHHELX 3 71a00paTOpHOI OIIK-8.1,
p A ) paboTHI OIIK-8.2
CamocrosTenpHOE o
3. YcTHbI# ompoc
U3y4yeHHe
yueOHOI
HayJHOU




JUTEPATYPbL

2.2 Texnonorusa Data
Mining — coBpemenHOe

CpeICTBO JOOBIUN U
00pabOTKH TaHHBIX

1. BrinonHeHue
nabopaTopHO’
paboThI

1. Yeraslit onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-8.1,
OIIK-8.2

2.3 O630p pbIHKa

MIPOTPAMMHBIX CPEACTB  JUIs

00pabOTKH TaHHBIX

1.
CaMocCTOsATENBHOE
U3yUYCHHE
yueOHOM
JUTEPATYPHI.

2. AHanm3
UH()OPMAITHOHHBI
X PeCypcoB
MIPOU3BOIUTENEH
MPOTPaMMHOTO
obecrieueHust st
00paboTKu
9KCIEPUMEHTAIIBH
bIX JAHHBIX.

1. TectupoBanue

Wroro no pazneny

20

3. [IpeaBapurenbHas oOpaboTka
IKCIICPUMEHTAIBHBIX JAHHBIX

3.1 Bri6opounsle

XapaKTEePUCTHKU U OTCEB
rpyOBIX MOTpEeIHOCTE

1. [MoaroroBka kK
1a00paTOpHOMY
3aHATHIO
2. Beimonxenue
nabopaTopHOM
paboThI
3.
CamocTosiTensHOe
HU3y4YeHUe
yueOHOM U
HAay4YHOU
JUTEPATYPHI

1. TectupoBanue

OIIK-1.1,
OIIK-1.2,
OIIK-8.1,
OIIK-8.2

3.2 IlpoBepka rumoTe3bl 0

BUJIC PAaCIpeeNICHUS

CIIy4aiiHO! BeTNYMHBI

1. Bemonnenne
nabopaTopHO
paboTsI
2.
CamocTosiTenbHoe
U3yueHHE
yueOHOM U
HAay4YHOU
JUTEPATYPHI

1. IIpoBepka
nabopaTopHO
paboTsI
2. TectupoBanue

OIIK-1.1,
OIIK-1.2,
OIIK-8.1,
OIIK-8.2

3.3 Anroputm
TIpeBapUTEIbHOM
00paboOTKH TaHHBIX

1. Boimonnenue
nabopaTopHOI
paboThI
2.
CamocrosTenpHOe
H3y4yeHHe
yueOHOI U
Hay4YHOU
JUTEPaTyphl

1. KommoxBuym

OIIK-1.1,
OIIK-1.2,
OIIK-8.1,
OIIK-8.2

HWroro no pazaeny

25

4. MHOrOMepHbIE rpyNIUPOBKU

4.1 KnactepHsIif aHAIU3 U

MCEpbI CXOACTBA

1. ITogroroska Kk
1ab0paTOpHOMY
3aHATUIO
2. BeinonHenue
1abopaTopHO’
paboThI

3.

1. TectupoBanue

OIIK-1.1,
OIIK-1.2,
OIIK-8.1,
OIIK-8.2




CamocrosTenbHOE
U3ydeHHE
yueOHO U
HayqHOU
JUTEPATyPHI

4.2 TIpouenypsl
KJIACTEPHOT'O aHaJIu3a

12

1. BeimoniHeHne
nabopaTopHO’
paboThI
2.
CamocrosTenpHOe
n3yvdeHne
yueOHOM U
Hay4YHOU
JIUTEPATYypPbI

1. ITpoBepka
nabopaTopHO’
paboThI
2. TectupoBanue

OIIK-1.1,
OIIK-1.2,
OIIK-8.1,
OIIK-8.2

Wroro no paszneny

21

5. MHO>€eCTBEHHEBIN aHAIIN3
JTaHHBIX

5.1 Dramnsl 00paboTKH
JAHHBIX B MHOKECTBEHHOM
aHaITI3e

1. [loaroroBka k
nabopaTopHOMY
3aHATHIO
2. Beimonxenue
1abopaTopHOi
paboThI
3.
CamocrosTensHOe
n3yJdeHue
yueOHOM U
HayqIHOU
JUTEPATYPHI

1. TectupoBanue

OIIK-1.1,
OIIK-1.2,
OIIK-8.1,
OIIK-8.2

5.2 MHOXeCTBEHHBIH
KOPPEJSIIMOHHBINA aHaIH3

13,9

1. Bemmonnenwne
nabopaTopHO
paboThI
2.
CamocTosiTenbHOe
n3ydeHue
yueOHOM U
HAay4YHOU
JUTEPATYPHI

1. YcTHbli ompoc

OIIK-1.1,
OIIK-1.2,
OIIK-8.1,
OIIK-8.2

5.3 MHOXeCTBEHHBIH
PETpeCcCHOHHBIN aHANIN3

1. Boimonnenue
nabopaTopHOi
paboTsI
2.
CamocrosTenpHOe
u3ydeHue
yueOHOI U
Hay4YHOU
JUTEPaTyphl

1. TectupoBanue

OIIK-1.1,
OIIK-1.2,
OIIK-8.1,
OIIK-8.2

5.4 TloBepka NPUMEHUMOCTH
SMITUPUYECKUX MOJIETIeH

1. BeimonHenwue
nabopaTopHOI
paboThI
2.
CamocTosiTensHoe
H3y4yeHHe
yaeOHOU 1
HAay4YHOU
JUTEPATYPbI

1. [TpoBepka
nmabopaTtopHoOi
paboThI
2. TectupoBanue

OIIK-1.1,
OIIK-1.2,
OIIK-8.1,
OIIK-8.2

5.5 3HayeHue OCTaTKOB MPU
U3Y4EHUU Pe3yNbTaToOB
MHOKECTBEHHOU perpeccuu

8.8

1. BeInosHenue
nabopaTopHOi
paboThI
2.
CaMOCTOSTENbHOE
U3y4yeHHue

1. Konnoksuym

OIIK-1.1,
OIIK-1.2,
OIIK-8.1,
OIIK-8.2




yueOHOM U

HayJHOU
JUTEPATYPbI
Wroro no paszneny 41,7
6. 3auer
TToaroroBka k
6.1 3auer A
3a4ery
HUroro no pazneny
Hroro 3a cemectp 131,7 320
Hroro no aucuuruimae 131,7 3a4eT ¢ OLIEHKOHI




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusie 00pa3oBaTeIbHBIEC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpTaHU3aIMI0 00PA30BATEIBHOTO MPOIECCa U MPEAIOIATAIOUIYI0 IPSIMYIO TPAHCISIIHIO
3HAHUU OT IpenojaBaTessi K aCHUPAHTY.

@opMbl yUeOHBIX 3aHATHH C UCIIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOIOTHI:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

JlaboparopHas paboTa — opranu3amnus yaeOHoi paboTsl C peaTbHBIMU
MaTepHabHBIMU M HH(OPMAIIMOHHBIMH 00BEKTaMHU, KCIIEPUMEHTANIbHAs paboTa ¢
aHAJIOTOBBIMH MOJICJISIMU PEATbHBIX 00HEKTOB.

2. TexHonoruu npoOJIEMHOT0 00ydeHUs — OpraHu3aIys 00pa30BaTEIBHOTO MpoIecca,
KOTOpas MpearnoaraeT NoCTaHOBKY MPOOJIIEMHBIX BOIIPOCOB, CO3JJaHUE y4EOHBIX
MPOOJIEMHBIX CUTYalUi ISl CTUMYJIUPOBAHUS aKTUBHOW TI03HABATENILHON AEATEIbHOCTH
acIHpPaHTOB.

3. VIHTepaKTUBHbIE TEXHOJOTHH — OpraHu3anus o0pa3oBaTebHOrO Ipoliecca,
KOTOpas IperosaraeT akTHBHOE M HEIMHEHHOe B3aUMOJIEHCTBUE BCEX YUaCTHUKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JMYHOCTHO 3HAYMMOTO JUIsl HUX 00pa30BaTeIbHOrO pe3yibTaTa.

DopMbl YUeOHBIX 3aHATHH € UCIIOJIb30BAaHUEM CIELIMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMSA—IPOBOKALIUS (M3JI0’KEHHE MaTepHalia ¢ 3apaHee
3aIlIaHMPOBAaHHBIMU OIIMOKaMHM), IeKIUs-0ece1a, JeKIUA-TUCKYCCHs, JTeKIHs-
KOH(EpeHIIHS.

4. NnpopmManlioHHO-KOMMYHHUKALMOHHBIE 00pa30BaTebHbIE TEXHOJIOIUU —
opraHu3anys 00pa3zoBaTeIbHOIO MPOLECCca, OCHOBAHHAS HA IPUMEHEHUH IIPOTPAMMHBIX Cpell
U TEXHUUYECKUX CPEACTB PAOOTHI CO 3HAHUSAMHM B PA3JIMUHBIX IPEAMETHBIX 001aCTAX.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXCcst

[IpencraBieHo B npuiiokeHuu 1.

7 OueHo4YHbIe CpeAcTBA IJISl IPOBeAeHHUS IPOMEKYTOYHON aTTeCTalluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYECKOE M HH(POPMALIMOHHOE 0O0ecieYeHue TN CHMILTUHBI

a) OcHoBHas JqUTEpaTypa:

1. O6paboTka sKcrIepuMeHTaNbHbBIX AaHHBIX Ha OBM : yuebnuk / O.C. JloryHosa,
[L.IO. Pomanos, E.A. Unbuna. — M. : UH®OPA-M, 2021. — 377 c. — (Bbiciiee
oOpazoBanue: Acrimpantypa). — DOI 10.12737/1064882. - ISBN 978-5-16-015870-9. -
Tekcr : anextponnsIit. - URL: https://znanium.com/catalog/product/1064882 (nata
obpamenusi: 11.05.2021). — Pexxum qoctyma: mo momucke.

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. JlorynoBa, O. C. DKkcriepTHbBIE OLICHKN U CUCTEMBI B METAJLTYPTUU YEPHBIX
METaJUIOB [ DJIeKTPOHHKIHN pecypc] : yaeObnoe mocodue / O C. Jlorynona, E.A. Unbuna, U.N.
Maiiko. - Marauroropck : MI'TY, 2013. — 1 anektpon. ont. nuck (CD-ROM). — Pexxum
noctyna: https://magtu.informsystema.ru/uploader/fileUpload?
name=1059.pdf&show=dcatalogues/1/1119418/1059.pdf&view=true. — MakpooOBbeKT.

2. I'puropneB, A.A. MeTobl 1 anTOPpUTMBI 00pabOTKH TaHHBIX : y4eb. mocoodue /
A.A. I'puropbeB. — M. : UHOPA-M, 2018. — 256 c. + [lon. maTepuansl [ DI€KTPOHHBIA



pecype; Pexxum mocryna http://www.znanium.com]. — (Beiciiee oopa3oBanue:
Bakanaspuar). — www.dx.doi.org/10.12737/221109.

B) MeToanueckue yKazaHus:

1. Jlorynoa, O.C. TectoBble 3aganus mo qucuuiumnae «OopadboTka
sKcriepuMeHTaIbHBIX naHHbIX Ha DBM [Tekcr] / O.C. JloryHoBa, E.A. Unbpuna. —
Marnurtoropek : «MI'TY um. I''1. Hocosa», 2007. — 12 c.

r) [IlporpammHuoe odecneuenne u UHTEpHET-pecypcehI:

IIporpamMmmHoe obecneyenue

HaunmenoBanue .
10 Ne norosopa Cpoxk eiicTBUS JTUIEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 0OecCpovHO
Professional
STATISTICA B.6 |K-139-08 ot 22.12.2008 0eccpovHO
7Zip cB00OIHO pactipocTpansemoe [10 0eccpovHO
Anaconda Python |cBoGoaHo pacmipoctpansemoe [10 0eccpouHo
JetBrains
(F_:,}cl)(riwhni[mi ty cB00OIHO pactipocTpansemoe [10 0eccpovHO
Edition
IIpodeccnonanbubie 62351 JAHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIC CHCTEMBbI
HasBanwme kypca Ccblika

HanmonaneHas uHGOpMamoHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuaekc HaydHoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHII) asp
DnekTpoHHbIe pecypcbl oubnanoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web

9 MarepuajibHO-TeXHUYECKOe ol0ecnedeHne JUCHUIINHBI (MOAYJIs1)

MaTCpI/IaJIBHO-TeXHI/ILICCKOe obOecrnieucHue JUCIMITIIIMHBI BKIIFOYACT!:



npeJcTaBiIeHus HHpopMaluu

2. KomnbrotepHsliii kiaace. [lepconanbHble KOMIIBIOTEPHI C BUPTYAIbHON MallIMHOM
Juist yctanoBkH cepBepHoro I10, Beixogom B UHTEpHET U € TOCTYIIOM B 3JEKTPOHHYIO
uH(}OPMallMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

3. AynuTopuu A CaMOCTOSITENIbHOM pabOThl: KOMITBIOTEPHBIE KJIACCHI; YUTABHBIE
3anbl Oubaunoreku. Bee kimaceet YUT u ACY ¢ nepcoHabHBIMU KOMITBIOTEPAMH, BBIXOIOM B
WHTEpHET U C JOCTYNOM B AJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO CPEy
YHHUBEpPCUTETA.

4. Aynutopuii Ui TPYNIOBBIX U UHAUBUAYATbHBIX KOHCYIbTAIMM, TEKYILIETO
KOHTPOJIS ¥ MPOMEKyTOUHOM aTTectaunu. Ayn. 282 u kinaccel YUT u ACY.

5. [TomemeHus ast caMOCTOSITENbHOM pabOThl 00yUaIOIINXCsl, OCHAIIEHHBIX
KOMIIBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOAKIIOUEHHU K ceTu «VHTepHeT» U HalnyreM
JOCTYTIA B AJIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTeNbHYIO Cpely opranuzanuu. Kiaaccel
YUT u ACY.

6. [Tomemenus ans XxpaHeHUs ¥ MPOPHUIAKTUYECKOTO 00CITYKUBaHUS Y4eOHOTO
obopynoBanus. LleHTp nHGOPMAIIMOHHBIX TEXHOIOTHI — aya. 372.



IIpuioxkeHue 1. YUeOHO-METOUIECKOE 00ecCIIedYeHEe CAMOCTOATEIbHOU PAa0GOThHI O0yUAIOIIUXCA

B TeueHue cemecTpa Kaxapli CTYAEHT BbINOAHAET 1abopaTopHble 3aHATHA.
NabopaTtopHas paboTa Nel.

3agaHue 1. OnpeaennTb NpeaMeTHYO 061aCTb A1 IMIUPUYECKOTO UCCAeA0BaHUA: 06BEKT U NpeaMET Uccaea0BaHuA, GOPMYAMPOBKY LEean NccnesoBaHMA C y4eTOM Lenemn
bYHKLMOHNPOBAHUA 06BbEKTa.

3apaHue 2. na ﬂpeAMETHOﬁ obnactu onpenennTb OCHOBHbIE XapaKTEPUCTUKN NCcaenyemoro npotecca, cnocob6bl nonyyeHnAa gaHHbIX U OTO6pa3MTb B3aMMOCBA3b MexXay
HUMMU B BNAE ADEBOBMAHOVI MEHTa/IbHOM KapTbl.

3agaHue 3. na npeameTHOM 061acTU BbIABUTb CYLLECTBYIOLLME NPOTUBOPEUMA U CHOPMYNMPOBaTL CYLLECTBYOLLME NPOobaeMbl.

3agaHue 4. NoAroToBUTb ONUCaHWe 3a4aHnin 1 — 3 B BUAE 3NEKTPOHHON Npe3eHTaumm 1 danna aNeKkTPoHHbIX Tabnu, C SMIUPUYECKMMUM AaHHbIMM.

KpaTkue yKasaHus:

1) ncxogHble gaHHble ANA UccnenoBaHMA MOryT BbiTb NOA06pPaHbI CAMOCTOATENIbHO UAU U3 UCTOYHMKA OCHOBHOW IUTEPaTYpPbl;

2) KonmyecTBo HabOAEHUI AONKHO COCTaBNATL He meHee 100;

3) ApeBoBMAHAA MeHTalbHaA KapTa [A0/IKHa CoAepKaTb HE MeHee BYX OCHOBHbIX NPU3HAKOB rpynnMPOBKM U HE MEHEe Tpex NapameTpPOB B COCTaBE KaxKaol rpynnbl;
4) NHCTPYMEHTOM AN5 OTOBpPaKeHUss MeHTa/IbHOM KapTbl BbibepuTe MS Visio.

NabopaTtopHas paboTta No2.

3apaHune 1. UcxogHble amnnpuyeckme gaHHble pa3mMecTuTb B nakete Statistica.

3agaHue 2. A MCXOAHbIX SMNUPUYECKMX AaHHbIX onpeaennTb npeanonaraemyto GyHKUUIO OTKAMKA M Habop daKTopoB ¢ 060CHOBaHMEM MO CMbIC/TY 3a434M.
3agaHue 3. AnA UCXOAHbIX AaHHbIX BbIMO/JIHUTL NOCTPOEHME CTONBYATBLIX U KPYrOBbIX ANarpaMm, NUKTorpaduKkos (3 Bnaa), MaTpUUHbIX rpadUKOB M KOHTPO/bHbIX KapT LyxapTa.
3apaHue 4. MoarotoBUTb ONUCaHKe 3aaaHnii 1 n 3 B BUAE CNnanaoB 3/1€KTPOHHOM Npe3eHTaunu.

NabopaTtopHas paboTta No3.



3apaHue 1. 3anuwmnTe Mmakpoc Ana noctpoeHua paboder Tabamubl B cpese Statistica 6.1 pasmepHOCTbIO: KOANYECTBO CTONOLLOB=KO/IMYECTBO BYKB B UMEHW; KONNYECTBO
CTPOK=KoAn4ecTBO BYKB B pammnanm *5.

3agaHue 2. 3anosHuTe Tabaunuy Statistica 6.1, ucnonb3ya pasiNyHbIe 3aKOHbI pacnpeaesieHns, U cYUTanTe 3TU AaHHble B MacCuB.

3agaHue 3. Co3galite npoueaypbl cpeactsammn VB ans pacyeta cpegHero sHaYeHUa AaHHbIX M CpedHero KBaapaTUyHoro no cronbuam. MNosyyeHHble 3HaYeHMs BbiBeAWTE Ha
HOBbIM pabounii AncT.

NabopaTtopHas paboTta No4.
3agaHue 1. 0nA UCXOAHbIX AaHHbIX BbINOJHUTL PacyeT NPOCTbIX CTENEHHbIX CPegHNX, MoAY, MeAuaHy, MoKasaTen Bapuaunm U paccesHus.

3agaHue 2. 114 UCXOLHbIX AaHHbIX BbINOJIHUTb OTCEB rPYObIX MOrpeLHOCTEN MO cTaTUCTMKe CTbioAeHTa. Ha Kaxkaom oTceBa GUKCMPOBaTb: BCE CTaTUCTUYECKME MOKA3aTen (cm.
3afaHue 1).

3apaHue 3. OTobpasnTb AMHAMUKY U3MEHEHMA CTaTUCTMUYECKMX NOKa3aTe el B npouecce oTceBsa.

3agaHue 4. BbINo/IHWUTL NPOBEPKY MMNOTE3Y O TOM, YTO UCXOAHbIE AAHHbIX MOAYMHAOTCA HOPMaNbHOMY 3aKOHY pacnpeaeneHua no kputepuio CAO, MupcoHa u
Konmoroposa-CmunpHoBa. [1a Kaxkaoro Kputepua otobpasuntb rpadurueckoe u tabandHoe npeacrasneHune. MNoctpontb TabanLy CpaBHEHMS pe3yabTaToB NPOBEPKMU KpUTEPUEB.

3agaHue 5. OpopmuTb pesynbTaT NpesBapuTesibHON 06paboTKM AaHHbIX B BUAE NMMCbMEHHOMO OTYeTa.
NabopaTtopHas paboTta No5.

3agaHue 1. 1A UCXOAHbIX AaHHbIX BbINOAHUTb pacyeT MaTpuubl KO3OPULMEHTOB CONOCTaBUMOCTM NO paKToOpam M HabAAEHNAM, MaTPULLbI MAPHON Koppensauumn, MaTpuub
paccToAHuMI (cnocob pacyeTa paccTOAHUA COMIacoBaTh C BeAyLWMM NpenogaBaTesiem).

3apaHue 2. BbinoNHUTL Knacrtepusauuto (baKTOpOB no MeTo4y KoppenaunoHHbIX nnean.

3agaHue 3. BbINoNHUTb KnacTepusaumio HabatogeHnin. Konnyectso Knaccos He Ao/KHO bbiTb MmeHee 30.Bbibop npouesypbl KnactepmsaLmMm COrnacoBaTh C BeAyLMM
npenogasaTenem.

3apaHune 4. Od)OpMMTb pe3ynbTtaTt npe,a,BapMTeanoﬁ O6pa60TKM OaHHbIX B BUAE NMCbMEHHOro otyeTa. B otyeTte OTO6pa3MTbI NCXoaHble AaHHbIE, MaTPULLbl Mep CXOACTBA U UX
aHann3, 4eHOpuUT Knactepmsalmmn, CoCtas rpynn, HOBYO MmaTpunuy MCXOAHbIX AaHHbIX.

NabopaTtopHas paboTta No6.

3agaHue 1. InA MCXOAHbIX AaHHbIX MOCTPOEHUE NPOBEPKY MHTEPKOPPENALUM U MYNbTUKONIMHEAPHOCTH.



3agaHue 2. 1A UCXOAHbIX AaHHbIX MPOU3BECTU MOCTPOEHME MHOMKECTBa MHPOPMATUBHBIX U HEMHPOPMATUBHbIX GaKTOPOB.

3agaHue 3. [Ins MCXOAHbIX AaHHbIX M AaHHbIX MOCAE KNacTepu3aLmm BbINOAHWUTb NOCTPOEHME IMHENHOW M MYyNbTUNANKATUBHOM Modeneit. JoKkasaTb MPUMEHMMOCTb Kas a0
MOZENN.

3apaHue 4. [poBepuTb NPEANOCbIZIKM MeTo4a HaMMEHbLUMX KBaApaTOB AN KaXKAoM NOCTPOEHHON MOAENN.
3agaHune 5. BbINONHUTL CpaBHEHME NOJIYYEHHbIX Pe3yibTaToB
3asaHue 6 (gononHuTenbHoe). OLUEHUTb CTPYKTYPHaA CTabUIbHOCTb MCMO/b3YEMbIX MCXOAHbIX AaHHbIX.

CamocTosATeIbHasA NMOArOTOBKA K KO/NOKBMYMY MPOMCXOANT B NPOLLECCE CAaMOTECTUPOBAHNA MO KaXA0M Teme Npu U3y4eHMmn Kypca.

Vkamure 1eficTBHE, KOTOPOE BEITOTHACT JAHHBIH AIrOpHTM:

n

vd,

=1

1. BeraucanTs cpeanee a0COTIOTHOS OTKJIOHCHAES: d =
n

3

4 _0.7979| < &4
3

(7;.

3. Ecn HepaBeHCTBO HCTHHHO, TO HCT OCHOBAHHH OTBCPraTh

()

. Hposcpm'b HCTHHHOCTD HCPAaBCHCTBA!

BBIIBHHYTYIO THIIOTE3Y.

BbiDepWTe OOQUH OTBET:
OT1ces rpyObiX NOrpeLlHOCTEN ANA ManbiX BblOOPOK

OTces norpeLwHocTen Ana 0onbLUKUX BbIDOPOK

MpoBepka runoTessl 0 opMe pacnpeaeneHns ana
BonbLUMX BbIGOPOK

lNpoBepka runoTesbl 0 PopMe pacnpegeneHna ana
MarnbiX BbIDOPOK



KakWe MHCTPYMEHTEl EXCcel MCnonb3yoTeA Npu
npefsapuTensHoR o0padoTke QaHHbLIX?

BoiGepuTe 0OMH MNK HECKONBKD OTBETOB:

[ MoaGop napameTpos
[ MacTtep guarpamm

[ CopTupoBka

[ | BcTpoeHHble dyHKLMN
[ TloMCK pelueHus

]  PucosaHme

Viaxaire aeiicTite, XOTOPOS BAINIOIHAST JAHHBIT IrOPITM:
%4,
1. Bormemis cpeamee a0C0TI0THOC OTRIONCHIC: d = =1,

n

2. IlpoBepHTs HCTHHHOCTD HCPABSHCTBA: |§ -0,7979

< a4 .
¥
3. Ecat HepaBcHCTBO HCTHHHO, TO HCT OCHOBAMHIT OTBCPIaTsh

BBAUIBHIYTY?0 THIOTETY.

BoiGepuTe 0UH OTBET:
Or1ces rpyObix NOrpelwHoCTeR ANA Mansbix sbi60poK
O1ces norpeluHocTen Ans Gonblumnx BHGOPOK

1 Tpoeepka rMnoTesbl O (POpME pacnpeaenesns ang
Gonbiumx sui0OpPoK

) Tipoeepxa runoTessl 0 POpPMeE pacnpeaeneHua Ans
Mansix BeGOPOK



ONa XxapakTepucTUEA CTENEHK B3aMMHOM YOANEHHOCTH
JNEMEHTOB MCNOMNb3YHOTCA

BhLifepUTe OOWH OTBET:
KO3 PUUMEHTRI Pao

KO3MMULMEHTEI CONOCTABUMOCTH
NoKas3aTenu paccTOAHMA
KO3PUUMEHTEI Nogotua

KO3(DDULMEHTEI CBAZM

KnaccHDWKALMA KaKkoW NPoLEaypEl NPUMBENEHA HIHE:

* HWCXOOHBIM ABMASTCA KNACTEP, BHJ'II-D'-IEJULLIIHI""I BCE INeMeHThI
COBOKYNMHOCTH,

» B COOTBETCTBME C BENWYWUHOR nopora MCXOOHBIA KnacTep
pa3bMBaETCA HA OBa MNK GonblUee KoNUMYecTBO Gonee
MENKKX KNacTepOoEs, Ka#abIA U3 KOTOPbLIX NO BHOBb
HasHa4SHHOMY NOporoBomMy 3Ha4EHWMHD CXOOCTEA
pacnpefenieTca CHOBa Ha MPyNN6l W T. . A0 TEX Nop, NoOk=A
B KaAOOoM KNacTepPE HE OKaWETCAH NO OOHOMY SNMEMEHTY.

BriGepUTe OOWH OTBET:
AIMoMepaTMBHAA NpoLenypa

OMBU3UMHAS KNacTEPHAA NpoUsnypa
CTPYKTYPHbIE NpOLEaypbl

Hewnepapxuyeckue npouesypel
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BuiGepuTe OOWH OTBET:

3HAYEHME YHKLUWKM OTKNMKA (HE3ABUCMMAR BENMYMHA)

cTonfGuUb! 3Ha4eHHA DaKTopos (NPW3HAKOoBE)
KOMWYeCcTeo akTopos

KOMWYECTBO HabMoAEHUA

YCUNUBAET 3HAYEHWE COBNANEHMA GUH AdPHbIX NMPW3IHAKOoB

KO3 PUUHERT

BuiGepHTe OOMH OTBET:
XAMMaHa

Pao
CBA3H
CONOCTaBHMOCTH

pacCTOAHKA



PeaynLTaToM MHOTOMEPHOR rpyNNWPOBKM ABNAETCH

BriGepHUTe OOWH OTBET:
DACYET BEIGOPOMHEIX XAPAKTEPUCTHK

onpefeneHWE CUIbl CBA3W BCeX (haKTOPOE Ha MYHKUMIO
OTKMMER

pacnpefeneHWe COBOKYMHOCTH HabniogeHWiA Ha
OAHOPOAHLIE TPYNMLI

Npeofpa30oBaHie MCXOOHbIX daHHbIX

Ko3MUUMEHTAMK NoAoGUA ABNAKTCA KOIMMUUMEHTEI

Bri0eprTe OOWH MNK HECKONEBKD OTEETOB:
[]  XawmmadHa

) CONMOCTABMMOCTH
I pacCTOAHMA
| Pao

[ cBA3M



PUCYHOK O3HaYaEeT, 41O

2

BoiGepHTe OOWH OTBET:

OUCnepCHA OCTATKOB AOCTHIAET MaKCHMAaNbHOoR
BEMWYKUHBI NPKH CPEAHWX 3Ha4YEHHUAX I'IE[CJEMEHHDIFI X

MaKCHMankHaA AUCNEPCHA OCTATHOE NMPM ManblX
JHAYEHWAX X

OUCnepCHAa OCTATHOEB pacTeET NO MEPE YBENHMYEHWA X

[peanocbNEamMy METOOa HAMMEHBLUWX KEaOPAaTOE ABNAKTCA

BoiGepuTe 0OWH MNK HECKONBKO OTEETOR:
reTepoC KeAaCTHYHOCTE OCTATHOB

HOpManbHOE pacnpeenedHne oCTaThoB
HOPpManbHOE pacnpefeneHie HCXOAHBIX AaHHBLX

MMOCKEIACTHYHOCTE OCTATKOB






IIpmwio:xkeHue 2. OIeHOYHBIE CPEACTBA /IVIA MIPOBEAEHUA IIPOMEKYTOYHOU aTTeCTAIUN

a) MnaHupyemble pe3ynbTaTbl 06y4YeHUA M OLLEHOYHbIE CPEACTBA A/1A NPOBeAeHUA NPOMEXKYTOUYHOM aTTecTauum:

Koa
WHOMKAT
opa

NHAMKATOP AOCTUKEHUSA KOMMETEHLUN

OueHo4Hble cpeacTBa

3KCMepmMMeHTaIbHOro UccNe0BaHNA B MPOdEcCMOHaNbHOW AeATeNbHOCTH

OrlK-1: CnocobeH NPUMEHATb €CTECTBEHHOHAY4YHbIE U O6LLI,EMH)KEHeprIe 3HaHWA, METOAbl MAaTEMATUYECKOTO aHa/In3a U MO ENNPOBAHUA, TEOPETUYECKOTO U

OMNK-1.1 | PewaeTtcTtaHaapTHblenpodeccuoHasibHble3aaauyncnpmmeHeHneMecTecTBeHHOHaYYHbIXMOOLWEeNHKEeHEePHbIX3HAaHMN,MEeTOA0BMa
TemaTuyecKoroaHaaM3anmoaenmpoBaHua
OMNK-1.2 | PewaetnpodeccruoHasibHble3aaauyncnpmmeHeHNeMMeTo40BTEOPETUYECKOTONIKCNIEPUMEHTA/IbHOTOMCC/IEA0BaHMUSA

lepeyeHb meopemuyecKux
gornpocos

1. XapakTepucTmKka Hay4yHoM
LeATeNIbHOCTML.

2. CpepcrtBa 1 meTtoapl
Hay4YHOro uccnefoBaHmA.

3. OpraHusauma npouecca
nposeaeHnA nccaefoBaHUN.

4. ABTOMATU3aLLNA HAYYHbIX
muccnenoBaHuM.

5. OkcnepumeHT M
HabaogeHue.

6. KnaccudmKkauma owmboK B
3KCNepPUMEHTabHbIX
nccnefoBaHMNAX.

7. Uenn v 3agaum
3KCMepMMeHTaIbHbIX
nuccnesoBaHumn.




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

8. MpeacrasneHne NCXOAHbIX
3KCMEePUMEHTANbHbIX
DAHHbIX.

9. Moaynun ans o6paboTku
3KCNEePUMEHTaIbHbIX
[OaHHbIX.

10. TexHonorua DataMining.

11. Knaccudmkauma
NPOrpamMMmHbIX CPeAcTB ANs
06paboTku
3KCNEepPUMEHTa/IbHbIX
OaHHbIX.

12. Cpeactsa BU3yanmsaumm
3KCMepUMEHTAIbHbIX
[OAHHbIX.

13. CratuctMyecKkaa ocHOBa
npeaBapuTenbHom
06paboTKu
3KCNEPUMEHTA/IbHbIX

[JaHHbIX.
Mpakmuueckue 3a0aHUA

1. Onpegenutb NpegMeTHyHo
061acTb ANA 3MNUPUYECKOro
NCCNeL0BaHNA: OOBEKT U




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

npegmeT ucciefoBaHus,
dopMyNMpPOBKY LEenn
nccnesoBaHMA C y4eTom
uenen GYHKLMOHUPOBAHUSA
obbeKTa.

2. Ana npegmeTHoi obnactu
onpeaenuTb OCHOBHble
XapaKTepPUCTUKM
nccaefyemoro npouecca,
CNocobbl NONYYEHUN AAHHbIX
M 0TObpPasnTb B3aMMOCBA3b
MeXay HUMU B BUAe
OPEBOBUAHON MEHTaNIbHOM
KapTbl.

3. 0na npeameTHoM o6nactu
BbISBUTb CYLLLECTBYIOLLME
npoTMBOpeYnn n
chopmynmposaTb
cywecTeytowme npobaembl.

3a0aHus Ha peweHue 3a0a4
U3 npogheccuoHanbHol
0610CMU, KOMIIAEKCHble
3a0aHusA

1. lnAa ncxoaHbixX 4aHHbIX
BbIMO/IHWUTbL PacyeT MaTpuLbl
KoadPpuumeHToB




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

CONOCTaBMMOCTH MO
daKTopam n HabaoaeHUsaMm,
MaTpULbl MapHOM
KOoppenaunmn, matpuubi
paccToAHUN. BbINONAHUTL
Knactepmsaumio GakTopos no
MeTOoZYy KOppPenAunoHHbIX
nneas. BoinonHUTb
Knactepmsaumio
HabaogeHUNA.

2. Ana ucxoaHbIX AaHHbIX
NoCTpPOeHMe NPOBEPKY
NHTEPKOPPENALLUN U
MY/bTU-KONJIMHEAPHOCTH,
NpPoun3BeCTM NOCTPOEHME
MHOKecTBa MHOOPMATUBHbIX
N HeMHPOPMaTUBHbIX
¢daKTopoB.

3. 1nAa ncxoaHbIX AaHHbIX U
AaHHbIX nocne
KnacTepusaumm BbINOJHUTb
NOCTPOEHME IMHENHOM U
MYAbTUNANKATUBHOM
mopaenen. lokasatb
NPUMEHUMOCTb Kaxa0M
Mmoaenu.

4. MNposepnTb NPeanocbisiku




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

MeToZa HauMeHbLINX
KBaApaToB A4 KaxKaok
NOCTPOEHHOM
MOZAEeNN.BbInoNHUTb
CpaBHEHME NoNyYEeHHbIX
pes3ynbTaTos

5. OuEeHUTb CTPYKTYpPHas
CTabMNbHOCTb MCNONb3YEMbIX
NCXOAHbIX AAHHBIX.

Tecmel

1. YKaxuTe noHATHe, Ana
KOTOpOro npueeaeHo
onpegenexHue:

... —3TO NOKa3aTe/y,
BblpaXatolwme COoTHoeHNA
ABYX COMNOCTaB/1AEMbIX
CTaTUCTUYECKUX
XapPaKTePUCTUK:

a)abcontoTHbIE BEINUYUHDI

6) OTHOCUTE/IbHbIE BENNYMHDI




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

B) HaTypa/ibHble eANHULbI

r) HaTypanbHble BE/IMUUNHDI

2. YKaXuTe Ha3BaHue
BE/IMYUHDI, KOTOpPaA
paccumTbiBaeTca no popmyne

X = _?=1xz:

n
a) cpeaHAA rapMoHUYecKan
6) cpeaHAs reomeTpuyeckasn

B) cpegHan apudpmeTnyeckan

r) cpeaHAn KBagpaTuyeckan

3. MOHO 1 TOYHO
onpeaenunTb NoHATME
3KCNepUMeHT?

a) CyuiecTByeT HECKO/IbKO
TOYHbIX MOHATMI

6) TouHOro onpeaeneHus
NMOHATUA He cyllecTByeT

B) ntoboe HabnoaeHMe




Koa

MHAMKAT NHAMKATOP AOCTUKEHNA KOMMNETEHLUN OueHo4Hble cpeacTsa
opa

r) HUKOrga He onpeaensnoch
A) KauecTBeHHoe
HabnogeHne

OrK-8: CnocobeH paspabaTbiBaTb aATOPUTMbI U MPOrPamMmbl, MPUroAHbIE ANA NPAKTUYECKOTO NPUMEHEHUS;

OMNK-8.1 | OnpeaensaetcpeactsapaspaboTKMNPOrpaMmMHbIXCPEACTBA/IAPELLIEHUANPAKTUYECKMX3aaaunpodeccMoHaNbHONAEATENbHOCTH lepeyeHb meopemuyecKux
e8orpocos

OMNK-8.2 | Pa3pabaTbiBaeTaAropuTMbIMNPOrpaMmblaiAapeLleHUANPUKIaAHbIX3a4a4Pa3/IMYHbIXK/IACcCoB

1. 3agaum npeaBapuTenbHoOm
06paboTKN AaHHbIX.

2. OTceB rpybbix
norpewHocTen.

3. MNpoBepKa runoTesbl 0
BUAE pacnpeaeneHus.

4. Anroputmbl
npegBapuTeibHOM
06paboTKMN AaHHbIX.

5. Mpumep pesynbtaTos
npesBapuTenbHOM
06paboTKN AaHHbIX.

6. KnacrtepHblit aHanus: uenu
W 3aZaun.




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

7. Mepbl cxoacTtea
npu3HaKkoB B obLiem Habope
[OaHHbIX.

8. Mpoueaypbl KNAacTepHoro
aHaNN3a AaHHbIX.

9. Knaccnoumkauma npoueayp
K/NACTEPHOro aHain3a
[DAHHbIX.

10. ArnomepaTuBHaA
npoueaypa Knacrepmsaumnm
Mo PacCcTOAHMIO.

11. MeTog, BpOL/1aBCKOM
TAKCOHOMMUMN.

12. MeToa KOppenaLnMOoHHbIX
nneaa.

13. MeTog k-cpeaHux.

14. 3Tanbl NOCTpOEHUA
3MNUPUYECKUX Moaenen.

15. CneunduKkauma
3MNUPUYECKUX MOJENEN.

16. OueHKa napameTpoB
3MMNUPUYECKOTO YPaBHEHMA C
NOMOLLbIO MeToAa




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

HanMeHbLUNX KBaapaToB.

17. OueHKa napameTpos
HEeNMHENHbIX Moaene.

18. OueHKa NPMMEHUMOCTH
3MNUPUYECKUX YPABHEHUN.

19. CpeactBa aBTOMATU3ALMHA
pPerpeccuoHHOro  aHaausa.

20. Ponb ocTatkos npu
N3YYEHUN MHOMKECTBEHHbIX
mogaenen.

lMpakmuyveckue 3a0aHuUs

1. Ana ncxogHolx
3MMANPUYECKUX AAHHbIX
onpepennTb
npegnonaraemyto GyHKLMIO
OTK/IMKa 1 Habop ¢dpaKTopos ¢
060CHOBaHMEM NO CMbICAY
3aga4yn.BoinonHuTbL
NocTpoeHume cTonbyaTbix u
KPYroBbIX Anarpamm,
NUKTOrpaduKoB, MaTPUYHbIX
rpaduKOB U KOHTPObHbIX
KapT LWyxapTa.

2. Ana ncxoaHbIX AaHHbIX




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

BbINOJIHUTb OTCEB rPYObIX
NnorpeLHoCTeln No CTaTUCTUKe
CtblogeHTa. Ha Kaxkgom
oTceBa PUKCMPOBATL: BCE
CTaTUCTUYECKME NOKA3aTeNMN.
OTob6pasunTb AMHAMUKY
N3MEHEHMA CTaTUCTUYECKNX
nokasaTenen B npouecce
oTcesa.

3. BbINOAHWUTb NPOBEPKY
rmnoTesy o TOM, 4To
MUcxoaHble OJaHHbIX
NoAYMHAIOTCA HOPMASIbHOMY
3aKOHY pacnpegeneHus no
Kputepuio CAO, MnpcoHa n
Konmoroposa-CmupHoBa.
[na Kaxporo Kputepus
0T0b6pa3nTb rpadmyeckoe u
TabnnMyHoe npeacTaBieHme.
MocTpounTb Tabaumuy
CPpaBHEHMWSA pe3y/bTaToB
NPOBEPKN KpUTEPUEB.

3adaHus Ha peweHue 300a4
u3 npogheccuoHanbHol
0bsacmu, KOMrneKcHole
300aHuA

1. AnAa ncxoaHbIx aHHbIX




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

BbINOJIHUTb PacyeT MaTpULLbI
KoadPpuumeHToB
CONOCTaBMMOCTU MO
dakTopam n HabnoaeHUAMm,
MaTpULbl MapHOM
KOppenaunm, maTpumubl
PaccTofAHUIM. BbINOAHUTb
Knactepusaumio GpakTopos no
MEeTOoAY KOPPEenaLMOHHbIX
nnesas. BoinonHuTb
Knactepusaumio
HabAoaeHUNA.

2. Ana ucxoaHbIX AaHHbIX
NOCTPOEHME NPOBEPKY
MHTEepKoppenaummn un
MY/bTU-KONJIMHEAPHOCTH,
NpPOu13BECTU NOCTPOEHME
MHOXecTBa MHGOPMATUBHBIX
N HeMHPOPMaTUBHbIX
¢dakTOopOB.

3. AnA McxogHbIX AHHBIX U
AaHHbIX nocne
KnacTepusaumm BbINOJHUTb
NOCTPOEHME IMHENHOM U
MYAbTUNNKATUBHOM
mogenei. [lokasaTtb
NPUMEHUMOCTb Kaxa0M




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

moaenu.

4. MpoBepuTb NPeANOCbIIKK
MeTo[a HaMMeHbLUNX
KBa4paToB A1A KaxaoMm
NOCTPOEHHOoM
moaenn.BoinonHnTb
CpaBHeHUEe NoayYeHHbIX
pe3ynbTaTos

5. OuEeHUTb CTPYKTYpPHas
CTabUNbHOCTb UCNOb3YEeMbIX
NCXOAHbIX AAHHbIX.

Tecmeol
1. «BbibopKa» — 310

a)uactb
reHepasibHOMCOBOKYMHOCTUS
JIeMEHTOB, KOTOpas
OXBaTbIBAETCA HabtoaeHVEM

6)4acTb HeKol
nocnefoBaTeNbHOCTU
3/1IEMEHTOB, He ABNAOLMXCA
COBOKYMHOCTbIO

B) 4acCTb 3/1eMeHTOB




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

PacnofioOXKEeHHbIX B
3HaYuTeNbHO 6an3ocTn

APYr K Apyry

I')‘-IaCTb 3/1EMEHTOB
PacnoN0OXeHHbIX
HE3aBNUCMMO OT PaCCTOAHUA

2.KnactepHbIn aHanus aT1o...

a)3TO COBOKYMHOCTb
METO/0B, MO3BO/AOLLMX
MOHATb CMbICA BbITUA

6) 3TO COBOKYMHOCTb
MEeTOZ0B, MO3BO/AOLLMX
CKNafpblBaThb BCE AaHHble
BMecTe

B) 9TOCOBOKYMHOCTb
MEeTOZ0B, MO3BO/AOLLMX
KnaccuouumposaTtb
MHOromepHble HabntoaeHus

3. K rpybbim owinbKam
oTHOCATCA

1) npocyeTsl
aKCMnepMMeHTaTopa

2) cbou BblUUCNUTENBHOM




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

TEXHUKU

3) aHomanuu B paborte
n3mepuTenbHbIX NPUbopoB




6) NopsaaoK NpoBeAeHMA NPOMEKYTOUHOM aTTecTauum, NoKasaTeau U KpUTePUKU OLLeHUBaAHWUA:

MpomexkyToYHan aTrecTaums no ancumnanHe «ObpaboTKa aKcnepMMeHTaNbHbIX AaHHbIX Ha IBM»
BK/IlOYAET TeOpeTUYeCKne BONpPOChl, MO3BOAAIOLLNE OLLEHUTb YPOBEHb YCBOEHMA 0byYatoWmmmncs
3HaHWUI, U NPaKTUYECKME 3aJaHuA, BbiABAAOLWME cTeneHb CPOPMUPOBAHHOCTM YMEHWUI U BAaAEHUN,
nposoauntca B opme B popme 3a4eTa C OLLEHKOM.

3a4eT C OUEeHKOM No AUCUMUNIMHE NPOBOAMTCA B YCTHOM popme Mo 3aaHMAM, KarKAoe U3 KOTOPbIX
BK/IlOYAET ABa TEOPETUYECKMX BONPOCA M OAMH NPAKTUYECKUIA.

MokasaTtenu n KPUTepun oL,eHMBAHUA 3a4eTa C OLLEHKOM:

— Ha OUEHKY «oTAnYHOY (5 6annoB) — 0byyatoWMIiCa 4EMOHCTPUPYET BbICOKUIA YPOBEHD
cpOpPMMPOBAHHOCTM KOMMETEHLMIA, BCECTOPOHHEE, cUCTEMATMYECKOE U ryboKoe 3HaHWe yyebHoro
MaTepurana, cBobOAHO BbIMOJHAET NPaKTUYECKUE 334aHUSA, CBOOOAHO ONepupyeT 3HaHUAMM,
YMEeHUNAMMU, NpumeHaeT UX B CUTyaumnax NMOBbILLEHHOMN CNOMKHOCTHU.

— Ha OLEHKY «xopowo» (4 6anna) — obyyatowmiica 4EMOHCTPUPYET CPEAHUI YPOBEHD
cPOpPMMPOBAHHOCTM KOMMNETEHLMIA: OCHOBHbIE 3HAHWUSA, YMEHWUS OCBOEHbI, HO AOMYCKatoTCA
He3HauyuTe IbHble OWNOKKN, HETOYHOCTH, 3aTPYAHEHUS NPU aHAZIMTUYECKUX Onepauusax, nepeHoce
3HaAHWI U YMEHWNI Ha HOBblE, HECTAHAAPTHbIE CUTYaLLUM.

— Ha OLLEHKY «yAO0BAETBOPUTENIbHO» (3 Banna) — obyyatoWwmincs 4eMoHCTPMpPYET NOPOroBbIi YPOBEHb
chOpPMUPOBAHHOCTN KOMMETEHLMNI: B XOAE KOHTPOJIbHbIX MEPONPUATUIN AONYCKAOTCA OWNOKK,
NpoAB/AETCA OTCYTCTBUE OTAE/NbHbIX 3HAHWUIN, YMEHWNIA, HABbIKOB, 06YYaOLWMIACA UCMbITbIBAET

3HauYMTe NbHbIE 3aTPYAHEHUA NPU ONEPUPOBAHMUM 3HAHUSMMU U YMEHUAMM MPU UX NEPEHOCE Ha HOBbIE
cUTyaumm.

— Ha OLLEHKY «HeyAoBAeTBOPUTENbHO» (2 6anna) — obydyaroLmnncs AeMOHCTPUMpPYET 3HaHUA He Bonee
20% TeopeTUYecKoro Matepuana, AOMyCKaeT CyLLEeCTBEHHbIE OLIMOKM, HE MOXKET NoKasaTb
WHTENIEKTYaIbHbIE HaBbIKM PeLLIeHMs NPOCTbIX 3a4a4.

— Ha OLEeHKY «Heya0BneTBoOpUTENbHO» (1 6ann) — obyyaloWwminca He MOXKET NOKa3aTb 3HAHMA Ha YPOBHeE
BOCMpOu3BeAeHNA U 06bACHEHUA MHPOPMALUKN, HE MOXKET NOKa3aTb UHTENNIEKTYa IbHbIE HaBbIKK
pelleHna NPOCTbIX 3a4au.



