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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM IOy Ha 3aceaHuy Kapeapbl BBIYMCIUTENHHON TEXHUKH U IPOrPAMMHUPOBAHUS

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

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl BBUUCIUTENBEHON TEXHUKU U TPOTPAMMUPOBAHUS

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

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM roJy Ha 3aceqaHuu Kadeapbl BBIYUCIUTENEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit O.C.foryHOBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanuzanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMHUPOBAHUS

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[enssmMu ocBOCHUS AUCIUTUIMHBI (MOIYI 1) «OCHOBA SKCTIEPUMEHTATBHBIX
uccaenoBanuii Ha 9BM»y sBIIsIeTCsl 03HAKOMJICHUE CTYJICHTOB ¢ 0a30BBIMHU OHATHSIMU U
anropuTMamu coopa u 00paboTKu HHPOPMAIIMH B XOI€ MPOBEICHUS SKCIICPUMEHTOB,
(dhopMHUpOBaHKE MPEICTABICHUN O METOIaX M aJITOPUTMAX 00paOOTKHU IKCIIEPUMEHTATBHBIX
JAHHBIX, UX aHAJIW3a ¥ UCTIOJIB30BaHUs I PEIICHUS HAyYHBIX U MPUKIIATHBIX 33/1a4.

Jlnst mocTrKEHUs TTOCTaBICHHOM el B Kypce «O0paboTKa 3KCIIepUMEHTaATBHBIX
JaHHBIX Ha DBM) pemaroTcs 3a1a4u:

— U3y4YEHHUE CIIOCOOOB MPEICTABIICHUS U MOJIEJICH MOPOXKIACHHSI SKCIIEPUMEHTATBHBIX
JAHHBIX, MOJACIISAX JAaHHBIX U KJIacCU(UKAIIUU 33]1a4 00pabOTKH;

— U3y4YEHHUE U UCCIIeIOBaHNE NMPEe0Opa30oBaHUi M KilacTepU3allui JaHHBIX IS
CHWIKEHUS Pa3MEPHOCTH, PETrPECCHOHHBIX MOJIEIICH;

— U3y4YEHHUE METO/1a HAMMEHBIIINX KBAAPATOB sl OLICHUBAHUS MTapaMeTPOB JIMHEHHON
Y HEJIMHEHHOM perpeccuy, BpeMEHHBIX PSIZIOB U CUCTEM YpaBHEHUH;

— OCBOEHHUE METO/IOB BU3YyaIH3aI[MHU SKCIIEPUMEHTAIbHBIX JaHHbIX;

— OCBOCHHE MPOrPaMMHBIX CPEJICTBAX ISl 00PabOTKH SKCIIEPUMEHTAIBHBIX JTAHHBIX;

— peayi3aIyio OCHOBHBIX aJITOPUTMOB 00paOOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX
CpelICTBaMH IIPOrPAMMHOTO 00ECIICYEHUS U BEIYMCIUTEILHON TEXHHUKH;

— ¢opMUpOBaHKE HABBIKOB IO BHIPAOOTKE PEIICHUI HAa OCHOBE aHAIHM3a PE3yIbTaTOB
00pabOTKHU IKCIIEPUMEHTAIBHBIX JaHHBIX.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Jucuunamna OCHOBA SKCIEPUMEHTANIBHBIX UcclieloBaHUi Ha DBM BxoauT B
00s13aTeNbHYIO YaCTh Y4eOHOT0 T1aHa 00pa3oBaTeNbHOM MPOrpaMMBl.

st u3y4eHus TUCIUTUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
c(hopMHUPOBAHHBIC B PE3YJIbTATE U3YUCHUS TUCIUILTAH/ MPAKTUK:

[TpoaBrkeHNE HAYYHON TPOTYKIIMU

MaremMaTnueckas JJOTUKa U JUCKPETHAsI MaTeMaTUKa

MaremaTudeckas CTaTUCTHUKA

[IpuknagHas MareMaTuka

Nudopmartuka

3Hanus (yMEHHUs, BIAJICHUS ), TOJTYYCHHBIC IPU U3YUCHUU JAHHOM JTUCIIUTIITUHBI
OyIyT HEOOXOUMBI JIJIsI U3YUEHUS TUCIUTIITNH/TIPAKTUK:

[ToaroroBka Kk cgave v caavya rocyJapCTBEHHOTO SK3aMeHa

[Ipou3BOACTBEHHAA — IPEIUIITIOMHAs IPAKTUKA

3 Komnerenuuu ody4yarouierocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHUPYeMble pe3yJIbTaThbl 00yUeHust

B pesynbraTe ocBoeHUs IUCHUIUIMHBI (MOayns) «OCHOBaA SKCIIEPUMEHTAIbHBIX
uccneaoBanuii Ha 9BM»y oOyuaromuiics 10bKeH 0071a1aTh CIeIYIOMMMHA KOMITETCHITUSIMU

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIINNU

OIIK-3 Cniocob6eH pemaTh CTaHAApTHBIC 33/1a4U IPO()ECCHOHATBFHOM ACSITEIBHOCTHA HA
OCHOBE MH(GOPMAITMOHHOHN 1 OubInorpaduieckoi KyJIbTyphbl C IPUMEHEHHEM
MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA U C YI€TOM OCHOBHBIX TPeOOBaHUM
nH(pOpPMaIMOHHOM 06€30MMacHOCTH;

OIIK-3.1 Hcnonp3yeT NpuHIUIBL, METOBI U CPECTBA MHPOPMAIIMOHHOMN U
oubmorpaduueckoi KyJbTyphl I PEIICHUs] CTAaHAAPTHHIX 3aa49
npodeccuoHaNbHOM e TEIbHOCTH C UCIOJIb30BaHue HH(GOPMAIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTH

OIIK-3.2 PemraeT crannapTHble 3a7a4u Mpo(ecCHOHANBHOM esITEIbHOCTH C




| yaerom ocHoBHEIX TpeGoBanmit HHMOPMALHOHHOH 6E30MACHOCTH

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

OIIK-8.1 Omnpenenser cpeacTBa pa3padOTKU MPOTPAMMHBIX CPEJICTB JUIS PEIICHHS
NPAKTUYECKHX 33/1a4 MPO(ECCHOHATLHON AEATEIbHOCTH
OIIK-8.2 Pa3pabarbiBaeT anropuT™Mbl U IPpOrpamMMBbl AJIs PELLIEHUS IPUKIIATHBIX

3aa4 pa3JIMYHbIX KJIACCOB




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

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

qHCIIe:
— KOHTaKTHas pabora — 59,5 akaz. 4acos:

— ayuTopHas — 56 akaj. 4acos;

— BHeayauTopHas — 3,5 akaJl. 4acos;

— camocTosTenpHas padora — 12,8 akaj. 4acos;

— B (popMe paKTUIECKOI MOATOTOBKH — 6 aKaj. Jac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
KOHTaKTHas paboTa E z dopma TeKyIero
o =
B B aKaJl. 4yacax 5 Bu KOHTPOJIS
Paznen/ Tema 3 (B axan ) == A y P Kox
g & © | camocrosTenbHON |  yCIIeBa@MOCTH H
JIACIMTUTAHBI 3 g o . | xommerenyu
O 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
JKCIIEPUMEHTE. 1 2 paboTsI 2. [Iposepka OIIK-8.1,
Knaccupukanus omubok 3. 71a00paTOpHOI OIIK-8.2
JKCHEPUMEHTA CamocrosTenbHOe paboThI
U3y4eHHE 3. YerHblil onpoc
8 yueOHOil u
Hay4HOU
JIUTEPaTypPHI
1.
CamocrosTenpHOe
1.2 Tloxgxomapl k 00paboTke 1. Becena -
U3yUYCHHE OIIK-8.1,
9KCTIEPUMEHTATBHBIX 3 2 N oOcyxaeHue
yueOHOI u M OIIK-8.2
IaHHBIX . 2. YcTHbIN onipoc
Hay4JHOI
JIATEPaTyphI
Hroro no paszneny 4 4
2. IIporpammHOe 0OecriedeHme
CTaTHUCTHYECKOTO aHAIN3a IS
00pabOTKU SKCIIEPUMEHTAIBHBIX
JTAHHBIX
1. ITogroroska Kk
71a00paTOpHOMY
3aHATHIO
1. Becena -
2. Brimonuenue 0BCY ICHHE
2.1 1 Xapakrepuctuka 71a00paTOpHOI K
N 2. [IpoBepka OIIK-8.1,
NporpaMMHBIX Moayieit st | 8 1 2 padoThHI .
nabopaTtopHoOr OIIK-8.2
00paboOTKH TaHHBIX 3.
padoThI
CamocrosTenpHOe o
3. YcTHbI# ompoc
U3y4yeHHe
yueOHOI

HayJHOU




JUTEPATYPbL

2.2 Texnonorus Data
Mining — coBpemenHoOe

CpeICTBO J00BIYU U
00paboOTKH TaHHBIX

1. BeimomHenue
nabopaTopHO
padoThI

1. YcrHslit ompoc

OIIK-8.1,
OIIK-8.2

2.3 O630p pbIHKa

MIPOTPAMMHBIX CPEACTB  JUIs

00pabOTKH TaHHBIX

1.
CaMoCTOsATENBHOE
U3yUYCHHE
yueOHOM
JUTEPATYPBHI.

2. AHanm3
UH()OPMAITHOHHBI
X PeCypcoB
IpOU3BOIUTENEH
MPOTPaMMHOTO
obecrieueHust st
00paboTKu
JKCIEPUMEHTAIILH
BIX JAHHBIX.

1. TectupoBanue

OIIK-8.1,
OIIK-8.2

Wroro no pazneny

3. [IpeaBapurenbHas 00paboTKa
SKCIICPUMEHTAIBHBIX JAHHBIX

3.1 BeibopouHbie

XapaKTepUCTUKU U OTCEB
rpyObIX MOTPEITHOCTEMH

1. ITonroroBka x
nabopaTopHOMY
3aHATHIO
2. Beimonxenue
1abopaTopHOi
paboThI
3.
CamocrosTenpHOE
n3ydeHue
yueOHOM U
HAay4YHOU
JUTEPATyPhI

1. TectupoBanue

OIIK-8.1,
OIIK-8.2

3.2 IlpoBepka rumoTe3bl 0

BUJIC PACIpEICNICHUS]

CIIy4yallHON BEJIUYHHBI

1. Bemmonnenwne
nabopaTopHOi
paboThI
2.
CamocTosiTenbHOe
n3ydeHue
yueOHOM U
HAay4YHOU
JUTEPATYpPbI

1. IIpoBepka
nabopaTopHO
paboThI
2. TectupoBanue

OIIK-8.1,
OIIK-8.2

3.3 Anroputm
TpeIBapUTEIHHOM
00pabOTKH TaHHBIX

1. Boimonnenwue
nmabopaTtopHoOi
paboThI
2.
CamocrosTenpHOe
U3yuCHHE
yueOHOI U
Hay4YHOU
JIUTEPATYpPbI

1. KommoxBuym

OIIK-8.1,
OIIK-8.2

HWroro no pazaeny

4. MHOrOMepHbIE IPYNITUPOBKU

4.1 KnactepHsblil aHanu3 u

MEPBI CXOACTBA

1. [MoaroroBka x
nmabopaTopHOMY
3aHATHUIO
2. Beinonxenue
nabopaTtopHoi
padoThI
3.

1. TectupoBanue

OIIK-8.1,
OIIK-8.2




CamocrosTenbHOE
U3ydeHHE
yueOHO U
HayqHOU
JUTEPATyPHI

4.2 TIpouenypsl
KJIACTEPHOT'O aHaJIu3a

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

1. ITpoBepka
nabopaTopHO’
paboThI
2. TectupoBanue

OIIK-8.1,
OIIK-8.2

Wroro no pazneny

10

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-8.1,
OIIK-8.2

5.2 MHOXeCTBEHHBIH
KOPPEJSIIMOHHBINA aHaIH3

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

1. YcTHbli ompoc

OIIK-8.1,
OIIK-8.2

5.3 MHOXeCTBEHHBIH
PErpecCHOHHBIN aHAIN3

1. Boimonnenue
nabopaTopHOi
paboTsI
2.
CamocrosTenpHOe
n3ydeHune
yueOHOI U
Hay4YHOU
JUTEPaTyphl

1. TectupoBanue

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-8.1,
OIIK-8.2

5.5 3HaueHUE OCTATKOB IIPU
U3y4eHUU PE3YNIbTaTOB
MHOKECTBEHHOU perpeccuu

0,8

1. BeInosHenue
nabopaTtopHoi
padoThI
2.
CaMOCTOSTENbHOE
U3y4eHHe

1. Konnoksuym

OIIK-8.1,
OIIK-8.2,
OIIK-3.1,
OIIK-3.2




yueOHOM U

HayJHOU
JIMTEPATYPHI
Htoro mo pasneny 5 8 3.8
HWroro 3a cemectp 24 32 12,8 SK3aMeH
Hroro no aucuuruimae 24 32 12,8 SK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

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

@®opMbl yUeOHBIX 3aHATUH C UCIIOJIB30BAHUEM TPATULMOHHBIX TEXHOJIOTHI:

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 CUTYaIUi JAJIsi CTUMYJIUPOBAHNS aKTUBHOW TIO3HABATENILHON 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—TIPOBOKALIUS (U3JI0’)KEHHE MaTepHralia ¢ 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 3HAHUSAMH B PA3JIMUYHBIX MPEAMETHBIX 0071aCTAX.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXCcst

[IpencraBieHo B npuiiokeHuu 1.

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

8 YueOHo-MeTOAMUYEeCKOE M HH(POPMALIMOHHOE 0O0ecieYeHue TN CIMILTUHBI

a) OcHoBHas JUTEpaTypa:

1. O6paboTka sKCIepuMEeHTaNbHBIX AJaHHBIX Ha OBM : yuebnuk / O.C. JloryHosa,
[L.IO. Pomanos, E.A. Unbuna. — M. : UH®OPA-M, 2021. — 377 c. — (Bbiciee
oOpazoBanue: Acrimpantypa). — DOI 10.12737/1064882. - ISBN 978-5-16-015870-9. -
Tekcr : anextponsnsIit. - 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. : UTHOPA-M, 2018. — 256 c. + [lon. maTepuainbl [ DI€KTPOHHBIA



pecype; Pexxum mocryna http://www.znanium.com]. — (Beiciiee o6pa3oBanmue:
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

HaHM%{SBaHHe Ne moroBopa Cpok AeHCTBUS JTUIEH3UN
MS Office 2007 |\, 135 o1 17.09.2007 Geccpoumo
Professional
STATISTICA B.6 |K-139-08 ot 22.12.2008 0OecCpovHO
7Zip cB00O0aHO pactpocTpansemoe [10 O6eccpouHo
Anaconda Python |cBoboaHo pacnpoctpansiemoe I10 0eccpovHO
JetBrains
CPZ)c/)cr:nhniLTi ty cB00OHO pacnpocTpansemoe [10 6eccpodHo
Edition

IIpodeccuonanbHbie 6a3bl JAHHBIX U HH(POPMAINMOHHBIE CIPABOYHbIE CHCTEMBI
HasBanue kypca Cchlnka
OnexTpoHHbIe pecypcsl oubnmoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web
HanmonansHas nuHGOpMaIMOHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuaekc HaydHoro nutupoBanus | https://elibrary.ru/project_risc.
(PMHILI) asp

9 MaTtepuajibHO-TEXHUYECKOe o0ecnevyeHne JTUCUUIIIMHBI (MOIYJIs1)

MaTepI/IaHI)HO-TeXHI/I'—IeCKOG obOecrieueHue JUCIMITIIIMHBI BKIIFOYACT:



npeJcTaBiIeHus HHpopMaluu

2. KomnbrotepHsliii kiaace. [lepconanbHble KOMIIBIOTEPHI C BUPTYAIbHON MallIMHOM
Juist yctanoBkH cepBepHoro I10, Beixogom B UHTEpHET U € TOCTYIIOM B 3JEKTPOHHYIO
uH(GOPMaIMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

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

4. Aynutopuii JUid TPYNIOBBIX U UHAUBUAYAIbHBIX KOHCYIbTAIMM, TEKYIIETO
KOHTPOJIS ¥ MPOMEKyTOUHOM aTTectaunu. Ayn. 282 u kinaccel YUT u ACY.

5. [TomemeHus ast caMOCTOSITENbHOM pabOThl 00yUaIOIINXCsl, OCHAIIEHHBIX
KOMIIBIOTEPHON TEXHUKON C BO3MOXXHOCTBIO MOAKIIOUEHUs K ceTH «HTepHeT» U Hanuuuem
JOCTYTIA B AJIEKTPOHHYIO MHPOPMAIIMOHHO-00pa30BaTeNbHYIO Cpelly opranuzanuu. Kiaccsl
YUT u ACY.

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

HPI/UIO)KeHl/le 1. Y'-le6H0-MeTonnqecm)e ofecrieueHue cCaMOCTOATETbHOMN paﬁonl Oﬁy"lal()llﬂ/lxcﬂ

B TeueHMe cemecTpa Kaxapli CTYAEHT BbINOAHAET 1abopaTopHble 3aHATHA.
NabopaTtopHas paboTa Neol.

3agaHuve 1. OnpeaenvTb NpeameTHYH 061acTb ANS IMIMPUYECKOTo UCCAe0BaHNA: 06BEKT M NpeaMeT UCCAef0BaHNA, GOPMYANPOBKY LLeIM UCCAEA0BAHMSA C YYETOM Liesei

byHKUMOHMpPOBaHMA 06beKTa.

3apaHue 2. Ona npe,a,meTHoﬁ obnactu onpeaennTb OCHOBHbIE XapaKTEPUCTUKN NCcaenyemoro npotecca, cnocobbl nonyyeHnAa AaHHbIX U OTO6pa3MTb B3aMMOCBA3b MeXay
HUMU B BNAE I,CI,p(E‘BOBI/1,E|,H01\;1 MEHTaNbHOM KapTbl.

3apaHue 3. na npeagmeTHON 061aCTH BbIABUTL CYLLECTBYIOLLIME NPOTUBOPEUMNA N chOPMYIMPOBaATL CyLLLECTBYIOLWME NPOBaeMbl.
3apaHue 4. MNoarotosuTb onucaHune 3agaHnin 1 — 3 B BUAE 3/1€KTPOHHOM Npe3eHTaumm 1 dpaina 3NeKTPOHHbIX TabauL, C SMNNUPUYECKUMM AaHHbIMUN.
KpaTkue yKasaHua:

1) NUCXoaHble AaHHble ANA nccnegoBaHUA MOryT bbITb I'IOLI,O6paHbI CaMOCTOATE/IbHO UM U3 UCTOYHMKA OCHOBHOM nnTepaTypbl,;



2) KonnyecTBo HablOAEHUI AONKHO COCTaBNATL He meHee 100;

3) apeBoBMAHAA MeHTaIbHaA KapTa AO/IKHA COAEPKaTb HE MEHee ABYX OCHOBHbIX NMPWU3HAKOB rPYMNMMPOBKU U HE MEHEE TPeX NapamMeTpPoB B COCTABE KaxKAOM rpynmbl;

4) MHCTPYMEHTOM A1s OTOBpaKeHUa MeHTaNbHOM KapTbl Bbibepute MS Visio.

NabopaTtopHana paboTta No2.

3apaHue 1. cxoaHble amMnupUYeckne AaHHble pa3mecTuTb B Nakete Statistica.

3agaHue 2. AnA UCXOAHbIX SMNUPUYECKMX AaHHbIX ONpeaennTb npeanonaraemyto GpyHKLUMIO OTKANKA M Habop paKkTopoB ¢ 06OCHOBAHMEM NO CMbIC/Y 33434M.

3aganue 3. 18 NCXOAHbIX AaHHbIX BbINOJIHUTL MOCTPOEHME CTONBYATbIX M KPYTroBbIX AMarpaMm, MUKTOrpaduKoB (3 BMAa), MaTPUUHbIX TPadUKOB M KOHTPOJIbHBIX KapT LyxapTa.
3apaHue 4. MoarotoBUTb ONncaHue 3aaaHnii 1 n 3 B BUAE C/1aliioB 3/IEKTPOHHOM Npe3eHTauuu.

NabopaTtopHan paboTta Ne3.

3agaHue 1. 3anMwmnTe Makpoc Aaa noctpoeHua pabodeit Tabauubl B cpege Statistica 6.1 pasmepHOCTbIO: KOANYECTBO CTO/N6L0B=K0O/IMYECTBO BYKB B UMEHU; KOANYECTBO
CTPOK=KoAn4ecTBo 6yKB B bamuamnu *5.

3agaHue 2. 3anoaHute Tabanuy Statistica 6.1, ncnoab3ys pasMyHbIe 3aKOHbI pacnpeseneHns, N CYNTANTe 3TU SaHHbIE B MaCCUB.

3apaHue 3. Co3gaiiTe npoueaypbl cpeactsamm VB gns pacyeTta cpegHero sHaYeHMs AaHHbIX M CpeaHero KBaApaTUUYHOro no ctonbuam. MonyyeHHble 3HAaYE€HUA BbiBEAUTE HA
HOBbIM pabounii AnCT.

NabopaTtopHas paboTta No4.
3agaHue 1. 1A UCXOAHbIX AaHHbIX BbINOAHWUTb PacyeT NPOCTbIX CTENEHHbIX CPeaHNX, MOAY, MeanaHy, MoKasaTean Bapuaumm U pacceaHus.

3agaHue 2. 118 UCXOAHbIX AaHHbIX BbINOIHWUTL OTCEB rPy6bIX NOrpewHocTen no ctatucTuke CTbiogeHTa. Ha Kaxaom oTceBa GpUKCMPOBaTb: BCE CTaTUCTMUECKME NoKas3aTenu (Cm.
3agaHue 1).

3apaHue 3. OT06pa3VITb ANHAMUKY U3MEHEHUA CTaTUCTUYECKUX rnokasartesiei B npouecce oTcesa.

3agaHue 4. BbINoNHUTb NPOBEPKY MMNOTE3Y O TOM, YTO UCXOAHbIE AaHHbIX NOAYMHAIOTCA HOPMabHOMY 3aKOHY pacnpeaeneHuns no Kputepuio CAO, MNMnupcoHa n
Konmoroposa-CmupHoBa. a8 KaxKaoro Kputepma otobpasuts rpadurueckoe 1 TabandyHoe npeacrasneHune. MocTpontb Tabanuy CpaBHEHUA Pe3y1bTaToB NPOBEPKM KpUTEPUEB.

3agaHue 5. OpopmuTb pesynbTaT npeasapuTenbHol 06paboTKM AaHHbIX B BUAE MMCbMEHHOro oTYeTa.



NabopaTtopHana paboTta No5.

3aganue 1. Ana NCXOAHbIX AaHHbIX BbINOAHWUTL pacyeT MaTpuLbl KO3GpPUUMEHTOB CONOCTaBUMOCTM No dhaKTopam 1 HabnloaAeHUAM, MaTPULbI NAPHO Koppenaunm, MaTpuLbl
paccTosaHuiA (cnocob pacuyeTta paccToAHMA COrNacoBaTh C BeAyLMM Npenoaasatenem).

3agaHue 2. BbINOAHUTb KnacTepusaunio GakTopoB N0 MeTOAY KOPPENALUMOHHbIX Naess,.

3agaHue 3. BbINOAHUTb Knactepusaumio HabatoaeHnit. KonmyectTso Knaccos He A0MKHO 6biTb meHee 30.Bbibop npoueaypbl Knactepusalmm cornacosaTb € BeAyLwmm
npenogasaTtenem.

3agaHue 4. OdopmuTb pesynbTaT npeasapuTenbHol 06paboTKM AaHHbIX B BUAE MMCbMEHHOro oT4eTa. B otyeTe 0T06pasuTb: UCXOAHbIE AaHHbIE, MaTPMLbl Mep CXOACTBA U UX
aHann3, AeHAPUT KnacTepmnsaumnmn, CocTas rpynn, HOBYIO MaTPULLY UCXOAHbIX AaHHbIX.

NabopaTtopHan paboTta Ne6.
3apaHue 1. InAa ncxogHbiX AaHHbIX MOCTPOEHWE NPOBEPKY MHTEPKOPPENALUN U MYJbTUKONIMHEAPHOCTH.
3agaHue 2. Ana UCXOA4HbIX 4AHHbIX MPOM3BECTU NOCTPOEHNE MHOXKECTBA MHPOPMATUBHBIX U HEMHPOPMATUBHBIX PaKTOPOB.

3agaHue 3. 18 NCXOAHbIX AaHHbIX U AaHHbIX NOC/e KnacTepm3aumm BbiNoAHUTL MOCTPOEHUE INHENHOM U MYNbTUNAMKATUBHOW Moaenel. [loka3aTb MPUMEHUMOCTb KaxKaown
Mmoaenu.

3apaHue 4. MNposepuTb NPeaNOCbINKM METOAa HAMMEHDBLLMX KBaAPaTOB ANA KaXKA0N NOCTPOEHHOW MoAEeNN.
3apaHune 5. BbINONHUTL CpaBHEHUE NOJIYYEHHbIX Pe3ybTaToB
3agaHue 6 (monosHMTEeNbHOE). OLLEHUTL CTPYKTYPHAA CTabUAbHOCTb UCMOJIb3YEMbIX MCXOLHbIX AAHHBbIX.

CamocToaTenbHasa NoAroToBKa K KONZTOKBUYMY NMPOUCXOAUT B Npouecce CamoTeCTUpoBaHMA No KaH(LI,OVI TeMe Nnpun n3yvyeHnn Kypca.



Viaxure neficteue, KOTOPOC BBITOIHACT JaHHBI ATITOPHTMI

n
i ¥d,
1. BerancanTs cpeanee a0COTIOTHOS OTKIOHEHNE: d = =1
n

<0’4.
Jn

3. Ecin HepaBeHCTBO HCTHHHO, TO HCT OCHOBAHHI OTBCPraTh

2. IlpoBepHTh HCTHHHOCTD HCPABCHCTBA! ?- 0,7979

BBUIBHHYTYIO THIIOTE3Y.

BbiGepUTe OOUH OTBET:
() Otces rpyObix NOrPELIHOCTEN ANA ManbiX BbIGOPOK

Q OTces norpewHocTen AnsA 0onbLUIKX BIDOPOK

@) [poBepKa runoTesbl 0 QopMe pacnpedeneHna ana
DonbLUKX BbIDOPOK

@) [poBepKa runoTesbl 0 QOopMe pacnpedeneHna ana
MarnbiX BbIOOPOK



KakWe MHCTPYMEHTEl EXCcel MCnonb3yoTeA Npu
npefsapuTensHoR o0padoTke QaHHbLIX?

BoiGepuTe 0OMH MNK HECKONBKD OTBETOB:

[ MoaGop napameTpos
[ MacTtep guarpamm

[ CopTupoBka

[ | BcTpoeHHble dyHKLMN
[ TloMCK pelueHus

]  PucosaHme

Vxaxure aeiicrane, XOTOPOC BAITOTHAST JAHHBUT WIrOpHTM:

.
Xdl
1. Barucmims cpeamnee a0COT0THOS OTRIONCHIS: d = =L .
n

2. IlpoBepHTs HCTHHHOCTD HCPABSHCTBA: g -0,7979

& 04
¥
3. Ecant HepanencTao HCTHHHO, TO HCT OCHOBAMHIT OTBCPraTsh

BBAUIBHIYTY?0 THIOTETY.

BoiGepuTe 0UH OTBET:
Or1ces rpyObix NOrpelHoCcTel Ans Mansix sbi60poK
O1ces norpeluHocTen Ans Gonblumnx BLGOPOK

) TNpoeepka rMnoTesbl O (hopMe pacnpeaenesns Ana
Gonbiumx sui00poK

poBepKa runoTeasi 0 (opMe pacnpeaeneHna Ana
Manbix 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



HPI/IJIO)KQHI/IQ 2, OHQHO‘IHBIQ CpeACTBA /1A IIPOBEACHUA HPOMe)KyTO‘-IHOﬁ aTrrecranuu

a) NhaHupyemble pe3yabraTbl 06yuYeHUA M OLEHOUYHbIE CPpeacTBa A4N1A NpoBeaeHUA NPOMEXKYTOUHON aTTecTauum:

Kopa
MHAOUKaT
opa

NUHan KaTop AOCTUXKEHUA KOMNETEHLU NN

OueHouHble cpecTBa

3KCNEPUMEHTA/IbHOTO nccnegoBaHA B ﬂpOd)ECCMOHa!'IbHOﬁ AEATENIbHOCTU

OrlK-1: CnocobeH NPUMEHATbL €CTeCTBEHHOHAY4YHbIE U O6LLI,EMH)KEHeprIe 3HaHWA, METOAbl MAaTEMATUYECKOTO aHa/1n3a N MoA4eNNpPoBaHNA, TEOPETUYECKOIO U

OnkK-1.1 PELLIGETCTaHAapTHbleI'Ip0¢eCCMOHaﬂbele3aﬂ,aHMCﬂpMMeHEHMEMECTECTBEHHOHayLIHbIXMOGLLI,EMH)KEHeprIX3HaHMﬁ,METOAOBMa
TeMaTU4YeCKOroaHaanMsanmoaeamposaHuA
OlK-1.2 PELLIEIETI'IpOd)ECCVIOHaJ'IbeIESaAaHMCI'IpMMeHeHMeMMETOAOBTeOpETMHECKOFOMaKCHepMMEHTa!'IbHOFOMCC!’IEAOBaHMﬂ

lepeyeHb meopemuyecKux
eoripocoe

1. XapaKTepuCcTMKa Hay4yHoM
AeATeNbHOCTH.

2. CpeacrtBa 1 meToapbl
HAy4YHOro UCCcNeoBaHMUA.

3. OpraHnsauyma npouecca
npoBeAeHNA UcciefoBaHNUN.

4. ABTOMATM3aUMA HAYYHbIX
nccnenoBaHuM.

5. OkcnepumeHT U
HabnogeHue.

6. Knaccuoukaums owmnbokK B
9KCNEePUMEHTasIbHbIX




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

NCccnefoBaHUAX.

7. Uenn v 3agaum
3KCMEepPUMEHTANbHbIX
uccnenoBaHuUM.

8. NpeacraBneHne UCXoaHbIX
3KCNepUMEHTa/IbHbIX
OaHHbIX.

9. Moaynun ana ob6paboTku
3KCNepUMEHTa/IbHbIX
LaHHbIX.

10. TexHonorua DataMining.

11. Knaccudukauyma
NPOrpamMmMHbIX CpeacTs ana
06paboTKu
3KCNEPUMEHTAJIbHbIX
OaHHbIX.

12. Cpeactsa BM3yanmsauum
3KCMEepPUMEHTANbHbIX
OAHHBIX.

13. CraTnucTMyecKkan oCcHOBa
npegBapuTeIbHOM
06paboTku
3KCNePUMEHTaNIbHbIX




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

OaHHbIX.
lMpakmuyeckue 3a0aHUSA

1. Onpenenntb NpegmeTHYO
obnacTb 414 IMNNPUYECKOTO
nccnenoBaHus: 06beKT U
npeameT uccnefoBaHus,
GOpPMYNMPOBKY LEen
NCcCNef0BaHNA C yYeTOM
uenen GyHKLMOHMPOBAHMA
obbeKTa.

2. Ana npegmeTHoi obactu
onpeaenuTb OCHOBHble
XapaKTepPUCTUKM
nccaefyemoro npouecca,
CNocobbl NONYYEHUN AAHHbIX
M 0TobpPasnTb B3aMMOCBA3b
MeXAy HUMU B BUAE
OPEBOBUAHON MEHTaIbHOM
KapTbl.

3. Ana npeameTHol obnactu
BbIABUTL CyLLECTBYHOLLNE
NpoTUBOPEYUA U
cbopmynunpoBatb
CyLLecTBytowme npobaembl.

3a0aHus Ha peweHue 3a0a4




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

u3 npogheccuoHanbHol
obs1acmu, KOMMAEeKCHble
3a0aHuA

1. lnAa ncxoaHbixX AaHHbIX
BbIMONIHWUTbL PacyeT MaTpuULLbl
Ko3pdnumMeHTOB
COMOCTaBMMOCTM NO
daKkTOpam 1 HabwaeHUAM,
MaTpPULbl MapHOM
Koppenaumm, maTpuLbl
paccToAHUN. BbINONHUTL
Knactepmsaumio GakTopos no
MeToay KoppensunmoHHbIX
nnesgq. BoinonHWTL
K/lacTepusaLuio
HabnoaeHUN.

2. 0na UCcXoAHbIX AaHHbIX
NocTpoeHMe NPOBEPKY
WNHTEPKOPPENALUN U
MY/IbTU-KONIMHEAPHOCTH,
Npou13BEeCTU NOCTPOEHME
MHOeCTBa MHPOPMATUBHBIX
N HeMHPOPMATUBHbIX
¢daKTOpOB.

3. Ana ncxogHbIX AaHHbIX U
[AHHbIX nocne
KlacTepusaunm BbINOAHUTD




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

NOCTPOEHME IMHENHOM U
MYAbTUNNKATUBHOM
mopaenei. [lokasatb
NPUMEHMMOCTb KaXKa0M
Mozaenu.

4. MNposepnTb NPenocCbI/IKK
MeToAa HauMeHbLLNX
KBaA4paToB AN1A KaXKaok
NOCTPOEHHOM
moAaenn.BoinonHntb
CpaBHEHWE NONYYEHHbIX
pe3ynbTaTtos

5. OueHUTb CTPYKTYypHan
CTabUNbHOCTb MCMNO/Ib3yeMbIX
WNCXOOHbIX OAHHbIX.

Tecmebi

1. YKaxkute noHATMeE, AnA
KOTOPOro npuseaeHo
onpeaeneHue:

... —3TO NOKa3aTe/y,
Bblpa*kaouwpne CooTHoWweHNA
ABYX CONOCTaB/IAEMbIX




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

CTaTUCTUYECKUX
XapPaKTePUCTUK:

a)abconoTHbIe Be/IMUYUHbI
6) oTHOCUTE/IbHbIE BEINYNHDI
B) HaTypanbHble eANHULbI

r) HaTypasibHble BEMYNHbI

2. YKaXuTte Ha3BaHue
Be/IMYUHDI, KOTOpPaA
paccumTbiBaeTca no popmyne

n
— i1 Xi
X = i=1 I.:
n
a) cpegHAA rapmoHuYeckas
6) cpeaHns reomeTpuyeckas

B) cpeaHnsn apubmeTnyeckas

r) cpeaHAn KBaapaTMyeckas

3. MO»HO /11 TOYHO
onpeaennTb NOHATUE
3KCNEPUMEHT?

a) cyulecTByeT HECKOJIbKO




Koa

MHAMKAT NHAMKATOP AOCTUKEHNA KOMMNETEHLUN OueHouHble cpeacTBa
opa

TOYHbIX MOHATUMN
6) ToyHOro onpeaeneHuns
NOHATUA HE CyLLecTByeT
B) ntoboe HabnogeHne
r) HMKorga He onpeaenanoch
A1) KauecTBeHHoe
HabnogeHne

OMK-8: CnocobeH pa3pabaTtbiBaTb a/IFOPUTMbI U MPOrPaMMbl, MPUTOAHbIE A5 NMPAKTUYECKOTro NPUMEHEHUS;

OlK-8.1 | OnpegenseTcpeacTsapaspaboTKUNPOrpamMmmMHbIXCPEeACTBANAPELLEHNANPAKTUYECKMX3a434NPodecCnOHaIbHONAEATENbHOCTU llepeyeHb meopemuyeckux
8onpocos

OrlK-8.2 | Pa3pabaTbiBaeTanropuTMbIMNPOrpammblansapeLleHUANPUKIaaHbIX3aaa4ypasInyHbIXKNaccoB

1. 3agaum npepBapuTebHOM
06paboTKKN AaHHbIX.

2. OTceB rpybbix
NorpeLwHocTen.

3. lMposepKa rmnoTessbl 0
BMAE pacnpeneneHus.

4. Anroputmbl
npesBapuTenbHOM
06paboTKN AaHHbIX.




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

5. Mpumep pesynbtaTtos
npeaBapuTeibHOM
06paboTKKN AaHHbIX.

6. KnactepHblit aHanms: uenu
ZIEEVERIZR

7. Mepbl cxoacTsa
npu3HaKkoBs B 0bLLem Habope
[DAHHbIX.

8. Mpoueaypbl KNacTepHoro
aHaNN3a SaHHbIX.

9. Knaccudukaumsa npoueayp
KJ1aCTePHOT0 aHan3a
[OaHHbIX.

10. ArnomepaTuBHaA
npoueaypa Knacrepmsaumm
Mo PacCcTOAHMIO.

11. MeTog, BpOL/1aBCKOM
TaKCOHOMMUMU.

12. MeToa KOppenaLNOHHbIX
nneag,.

13. MeTog k-cpeaHux.

14. 3Tanbl NOCTpOEHUA




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

3MMUPUYECKUX MOAENEN.

15. Cneundukauus
3MNUPUYECKUX MOAENEN.

16. OueHKa napameTpos
3MMNPUYECKOTO YPaBHEHUA C
NOMOLLbI0 METOA3
HaUMeHbLUMX KBAAPaTOB.

17. OueHKa napameTpos
HEe/IMHENHbIX MOLEeNen.

18. OueHKa NpUMeHNMOCTH
3MNUPUYECKUX YPABHEHUN.

19. CpeactBa aBTOMATU3ALMM
perpeccMoHHoro  aHaausa.

20. Ponb ocTatkos npu
N3y4YeHUN MHOKECTBEHHbIX
mozenen.

Mpakmuueckue 3a0aHUA

1. AnAa ncxogHbix
3MMNUPUYECKUX SAHHBIX
onpeaenunTb
npeanonaraemyo GyHKUMIO
OTK/IMKaA 1 Habop paKTopoB ¢
0b60CHOBAHMEM MO CMbICAY




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

3a4a41.BbinonHuTL
NOCTPOeHMe CToNb4YaTbIX U
KPYroBbIX Anarpamm,
NUKTOrpaPuKoB, MaTPUUHbIX
rpaduKOB U KOHTPOIbHbIX
KapT LyxaprTa.

2. ina ncxoaHbIX AaHHbIX
BbINOJIHUTb OTCEB rPYObIX
NnorpeLHoCTel No CTaTUCTUKe
CrblogeHTa. Ha Kaxkgom
oTceBa PUKCMPOBATL: BCE
CTaTUCTUYECKME NOKA3aTeNMN.
OT0b6pasunTb AMHAMUKRY
N3MEHEHMA CTaTUCTUYECKNX
nokasaTenen B npouecce
oTCceBa.

3. BbINO/IHUTb NPOBEPKY
rmnoTesy o TOM, YTo
NCXOAHbIe AaHHbIX
NoAYMHAIOTCA HOPMAIbHOMY
3aKOHY pacnpegeneHus no
Kputeputo CAO, MNMupcoHa n
Konmoroposa-CMmupHoBa.
[na Kaxporo Kputepus
0TOb6pa3mnTb rpadumyeckoe u
TabnnMyHoe npeacTaBieHme.
MocTpounTb Tabnunuy




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

CpaBHEeHWs pe3ynbTaToB
NPOBEPKMN KpUTEPUEB.

3adaHus Ha peweHue 3a0a4
u3 npogheccuoHanbHol
061aCcMU, KOMIIeKcHble
3a0aHuA

1. Ana ncxoaHbIX AaHHbIX
BbINO/MHUTb pacyeT MaTpuLbl
Ko3pdMuUMeHTOB
COMOCTAaBMMOCTM NO
bakTopam n HabnoaeHUAM,
MaTpULbl MapHOM
Koppenaumm, maTpuLbl
paccToAHMM. BbINONHUTD
Knactepmsaumio GakTopos no
MEeTOoAY KOPPENALNOHHBIX
nneas. BbiInonHUTb
Knactepmsaumio
HabaoaeHUN.

2. Ana ncxoaHbIX AaHHbIX
NOCTPOEHME NPOBEPKY
MHTEPKOPPENALUN U
MYJIbTU-KONIMHEAPHOCTH,
NPOU3BECTU NOCTPOEHUE
MHOXKecTBa MHGOPMATUBHBbIX
N HEMHDOPMATUBHbIX




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

¢dakTOopOB.

3. Ana ncxogHbIX AaHHbIX U
[aHHbIX nocne
KNlacTepm3aLLnm BbIMOAHUTD
NOCTPOEHME IMHENHOM U
MYNbTUNIMKATUBHOM
mogaenen. lokasatb
NPMMEHUMOCTb KarKaom
moaenw.

4. MNposepnTb NPenocCbI/IKK
MeToAa HauMeHbLLNX
KBa4paToB A4N1A KaXKaom
NOCTPOEHHOoM
moaenn.BeinonHntb
CpaBHEHWE NONTYYEHHbIX
pe3ynbTaTtoB

5. OueHUTb CTPYKTYypHan
CTabUNbHOCTb MCMNO/Ib3yeMbIX
WNCXOOHbIX OAHHbIX.

Tecmeol
1. «BbibopKa» — 310

a)uactb
reHepasibHOMCOBOKYMHOCTUI




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

NNeEMEHTOB, KOTOpaA
OXxBaTbIBaeTCcA Habn rogeHnem

6)4acTb HeKol
nocaef0BaTeNbHOCTH
3/1IEMEHTOB, HE ABAIOLMNXCA
COBOKYMHOCTbIO

B) 4YaCTb 3/1eMEHTOB
PacrnonoeHHbIX B
3HauMTeNIbHOM 6M30CTU

APYr K Apyry

r)yacTb anemeHTOB
PacnoioXeHHbIX
HEe3aBMCUMO OT PaCCTOSAHMUSA

2.KnactepHblit aHanums aTo...

a)3TO COBOKYMHOCTb
MEeTOoA0B, MO3BOAOLNX
MOHATb CMbICA 6bITUA

6) 3TO COBOKYMHOCTb
MEeTO40B, MO3BONAOLMX
CKN1agpblBaTb BCE AaHHble
BMecTe

B) 9TOCOBOKYMHOCTb
MEeTO40B, MO3BONAOLMX
KnaccuouumpoBaTtb




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

MHOFOMepHble HabtoaeHus

3. K rpybbim ownbKam
oTHoCATCA

1) npocyeTsl
9KCMepUMeHTaTopa

2) cbou BblUUCNUTENBHOM
TEXHUKK

3) aHomanuu B paborte
n3mepuTeNbHbIX NpubopoB




6) NopsaaoK NpoBeAeHMA NPOMEKYTOYHOM aTTecTauun, NOKasaTeNn U KpUTEPUM OLLEHUBAHUA:

MpomexKyToYHan aTrecTauma no ancumnamnHe « OCHoBa aKCNEPMMEHTAIbHbIX UCCneaoBaHU Ha IBM»
BK/IlOYAET TeOpeTUYeCKne BONpPOChl, MO3BOAAIOLLNE OLLEHUTb YPOBEHb YCBOEHMA 0byYatoWmmmncs
3HaHWUI, U NPaKTUYECKME 3aJaHuA, BbiABAAIOLWME cTeneHb CPOPMUPOBAHHOCTU YMEHUI U BNageHW,
nposoantca B dopme B popmMe 3K3aMeHa C OLEHKOMN.

3K3aMeH C OLEHKOM NO ANCUMNAMHE NPOBOANUTCA B YCTHOM popMe Mo 3a4aHUAM, KarKA0e M3 KOTOPbIX
BK/IIOYAET [1Ba TEOPETUYECKMX BONPOCA U OAMH NPAKTUYECKUIA.

MoKasaTtenu u KPUTepUn oL,eHMBAHUA 3a4eTa C OLLEHKOM:

— Ha OUEHKY «oTAnYHOY (5 6annoB) — 0byyatoWMIACa 4EMOHCTPUPYET BbICOKUIA YPOBEHD
cpOpPMMPOBAHHOCTM KOMMETEHLMIA, BCECTOPOHHEE, cUCTEMATMYECKOE U ryboKoe 3HaHWe yyebHoro
MaTepurana, cBobOAHO BbIMOJHAET NPaKTUYECKUE 334aHUSA, CBOOOAHO ONepupyeT 3HaHUAMM,
YMEeHUNAMMU, NnpumeHaeT UxX B CUTyaumnax NOBbILLEHHOM CNOXKHOCTH.

— Ha OLEHKY «xopowo» (4 6anna) — obyyatowmiica 4EMOHCTPUPYET CPEAHUI YPOBEHD
cPOpPMMPOBAHHOCTM KOMMNETEHLMIA: OCHOBHbIE 3HAHWUSA, YMEHWUS OCBOEHbI, HO AOMYCKatoTCA
He3HauuTeibHble OWNOKKN, HETOYHOCTH, 3aTPYAHEHUS NPU aHAIMTUYECKUX OnepaLmax, nepeHoce
3HaAHWI U YMEHWNI Ha HOBblE, HECTAHAAPTHbIE CUTYaLLUM.

— Ha OLLEHKY «yAO0BAETBOPUTENIbHO» (3 Banna) — obyyatoWmMncs 4eMOHCTPMPYET NOPOroBbIi YPOBEHb
chOpPMUPOBAHHOCTN KOMMETEHLMNI: B XOAE KOHTPOJIbHbIX MEPONPUATUIN AONYCKAOTCA OWNOKK,
NpoAB/AETCA OTCYTCTBUE OTAE/NbHbIX 3HAHUI, YMEHWM, HABbIKOB, 0OYyYalOLWNIACA UCMbITbIBAET

3HauYMTe IbHbIE 3aTPYAHEHUA NPU ONEPUPOBAHMUM 3HAHUSAMMU U YMEHUAMM MPU UX NEPEHOCE Ha HOBbIE
cUTyaumm.

— Ha OLLEHKY «HeyAO0BAEeTBOpUTENIbHO» (2 banna) — obydatoWminca 4eMOHCTPUpPYEeT 3HaHKUS He Bonee
20% TeopeTUYeCcKoro Matepuana, AOMyCKaeT CyLLEeCTBEHHbIE OLUMOKM, HE MOXKET NOKasaTb
WHTENIEKTYaIbHbIE HaBbIKM PeLLIeHMs NPOCTbIX 3a4a4.

— Ha OLEeHKY «Heya0BneTBoOpUTeNbHO» (1 6ann) — obyyaloWwminca He MOXKET NOKa3aTb 3HAHMA Ha YPOBHeE
BOCMpoun3BeAeHNA U 06bACHEHMUA MHPOPMALUKN, HE MOXKET NOKa3aTb MHTE/IEKTYa /IbHbIE HaBbIKM
pelleHna NPOCTbIX 3a4au.



