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Hanpasiienuto noarorosku 09.03.01 Mupopmarnka U BEIMUCIUTEIbHASI TEXHHKA (IPHKa3
MunoOpunayku Poccun ot 19.09.2017 r. Ne 929)
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu KaQeapsl BBIYHCIUTENBHON TEXHUKH U IPOTPAMMHUPOBAHUS

[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 peanuzanuu B 2028 - 2029
y4eOHOM roJy Ha 3aceqaHuu Kadeapbl BBIYUCIUTENEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit O.C.foryHOBa

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogodpena st peanuszanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMHUPOBAHUS

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




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 METOjla HAMMEHBUINX KBaJAPaTOB Ul OI[CHUBAHUS apaMeTPOB JIMHEHHOI
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 00pa0OTKH IKCIIEPUMEHTANBHBIX JTAaHHBIX
CpeICTBaMH MPOTPaMMHOI0 00eCIIeYeHHsI U BEIYUCIUTENbHON TEXHUKY;

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

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTeIbHOM MPOrpaMMbl

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

Jis n3yyeHus JUCUUIUIMHBI HE0OXO0IMMBI 3HAHUS (YMEHUS, BIIaICHU),
c(OpMUPOBAHHBIE B pE3yJIbTAaTE U3yUEHUS AUCIUILINH/ PAKTUK:

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 JJIs U3YUYEHUS JUCIUILINH/TIPAKTHK:

IToaroroBka K ciaye U caada rocyJapCTBEHHOIO SK3aMeHa

IIpon3BOACTBEHHAsA — IPEIUIITIOMHAS IPAKTUKA

3 Komnerenuuu odyyarouierocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIs1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHust

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 NPUMCHATH CCTCCTBCHHOHAYYHBIC U 06IJ_[CI/IH)KCHCpHLIC 3HaHHUA, METOAbI
MAaTEMaTUUYCCKOT' O aHAJIM3a U MOACIIUPOBAHUS, TCOPCTUUCCKOT'O U IKCIICPUMCHTAJIIbHOT'O
HNCCICIOBAaHUA B HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH,

OIIK-1.1 Pemaer ctangapTHbeie TpodecCHOHATBHBIE 3a]a4l ¢ TPUMEHEHUEM
€CTECTBCHHOHAYYHBIX M OOIICHHXCHEPHBIX 3HAHUI, METOJIOB
MaTeMaTHYECKOT0 aHAJIN3a U MOJCITHPOBAHHUS

OIIK-1.2 Pemaet npodeccronanbHble 33a4l ¢ IPUMEHEHUEM METOJIOB




|T60peTI/I‘-I€CKOFO 1 OKCIICPUMCHTAJIbHOI'O UCCJICAOBAHU A

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 IPOrpamMMBbl JJIs1 PELLIEHUS IPUKIIATHBIX

3aa4 pa3JIMYHbIX KJIACCOB




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

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

HHUCJIIC:

— KOHTaKTHas pabora — 73,9 akaz. 4acos:

— ayuTopHas — 72 axkaj. 4acos;

— BHeayauTopHas — 1,9 akaj. 4acos;

— camocTosTenpHas padora — 70,1 akaz. 4acos;
— B (popMe paKTUIECKOI MOATOTOBKH — 6 aKaj. Jac;

®opma aTTecTalmu - 3a4€T ¢ OUEHKON

AynuropHas ] o
o KOHTaKTHas paboTa E z dopma TeKyIero
= . s X Bu KOHTPOJIS
Paznen/ Tema 3 (B aan. uacax) == 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 OIIK-1.1,
JKCIIEPUMEHTE. 1 2 6 paboTsI 2. [Iposepka OIlK-1.2,
Knaccupukanus omubok 3. 71a00paTOpHOI OIIK-8.1,
JKCHEpUMEHTA CamocrosTenpHOe paboThI OIIK-8.2
U3y4eHHE 3. YerHblil onpoc
7 yueOHOil u
Hay4HOU
JIUTEPaTypPHI
1.
CamMmocTosgTeabHOoe OIIK-1.1,
1.2 Tloxxonsl k 00paboTKe MOCTOATCILH 1. Becena -
U3yUYCHHE OIIK-1.2,
9KCTIEPUMEHTATBHBIX 3 2 6 N oOcyxaeHue
AHHBIX y1ebHoi 2. YcTHBIH onpoc OIK-8.1,
A Hay4YHOU ’ OIIK-8.2
JIATEPaTyphI
Hroro no paszneny 4 4 12
2. IIporpammHOe 0OecriedeHme
CTaTHUCTHYECKOTO aHATIM3a JUIS
00pabOTKU SKCIIEPUMEHTAIBHBIX
JTAHHBIX
1. ITogroroska Kk
71a00paTOpHOMY
3aHATHIO
1. Becena -
2. Brimonuenue
. obcyxaeHme OIIK-1.1,
2.1 1 Xapakrepuctuka 71a00paTOpHOI
MPOrpaMMHBIX MOAYNeH st | 7 1 2 2 paboThI 2. Iposepka OIR-1.2,
og AGOTIH JAHHELX 3 71a00paTOPHOI OIIK-8.1,
p A ) padoThI OIIK-8.2
CamocrosTenbHOe o
3. YcTHbI# ompoc
u3ydyeHue
yueOHOI

HayJHOU




JUTEPATYPbL

2.2 Texnomorus Data OIIK-1.1,
- 1. Beimonxenue
Mining — coBpemenHoe N . OIIK-1.2,
4 nabopaTopHO’ 1. Yeraslit onpoc
CpeICTBO JOOBIUN U AGOTLI OIIK-8.1,
00pabOTKH TaHHBIX p OIIK-8.2
1.
CamocrosTensHOe
n3yvdeHune
yueOHOM
JUTEPATyPBI.
2. Ananms OIIK-1.1,
2.3 O630p pbIHKa
HHPOPMAITHIOHHBI OIIK-1.2,
MPOTPaMMHBIX CPEICTB IS 4 1. TectupoBanue
00pabOTKH TaHHBIX X pecypeos OrK-8.1,
pousBoautTeneit OIIK-8.2
POTPaMMHOTO
obecrieyeHus ISt
00paboTKu
9KCIIEPUMEHTAIbH
BIX JaHHBIX.
HWroro no pazaeny 10
3. [IpeaBapurenbHas oOpaboTka
9KCIIEPUMEHTAIBHBIX JTaHHBIX
1. [loaroroBka k
1a00paTOpHOMY
3aHATHIO
2. Beimonxenue
3.1 BuiGopoutsie nabopaTopHOM OIlK-1.1,
pabdoTsl OIIK-1.2,
XapaKTepUCTUKU U OTCEB 6 3 1. TectupoBanue OINK-8.1
rPYGLIX HorpemHocTeii CamocrosTensHoe OIlK-8.2
U3yuCHHE
yueOHOM U
HAay4YHOU
JUTEPATYPHI
1. Bemmonuenwne
nabopaTopHO
padotet 1. IIpoBepka OIIK-1.1,
3.2 TIpoBepka runoTe3sl o 2. .
BUJIE pacTpeaeeHus 6 CamocTosiTenbHoe 1aGopaTopHoi OIK-1.2,
CJIY4aiiHOW BEJIMUMHEI H3y4YeHHUe paboTet OIIK-8.1,
Y yreHy 2. TectupoBaHue OIIK-8.2
yueOHOM U
HAay4YHOU
JUTEPATYPHI
1. Boimonnenue
nabopaTopHOI
paboThI :
3.3 Anaroputm 2. 82?_1;'
TIPEABAPUTEIBHOMN 6 CamocrosTenpHOe 1. KomutoxBuym OHK-8.1Y
00paboOTKH TaHHBIX U3yueHHE OITK-8.2
yueOHOI U
Hay4YHOU
JUTEPATYPbI
Hroro no paszaery 18
4. MHOrOMepHbIE rpyNIUPOBKU
1. [MoaroroBka x
o OIK-1.1,
4.1 KnactepHsblii aHanmu3 1 OIIK-1.2,
6 2. BeimonHenue 1. TectupoBaHue
MepBI CXOACTBA H260DATOPHOI OIIK-8.1,
patop OI1K-8.2
paboThI

3.




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

Wroro no pazneny

10

10

12

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
KOPPEJSAIMOHHBIH aHAITN3

3,9

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
PErpecCHOHHBIN aHAIN3

1. Boimonnenue
nabopaTopHOi
paboTsI
2.
CamocrosTenpHOe
n3ydeHune
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
nabopaTtopHoOi
paboThI
2. TectupoBanue

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

5.5 3HaueHUE OCTATKOB IIPU
U3y4YEHUU PE3yIbTaToB
MHO>XECTBEHHOM perpeccuu

4,2

1. BeInosHenue
nabopaTtopHoi
padoThI
2.
CaMOCTOSTENbHOE
U3y4eHHe

1. Konnoksuym

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




yueOHOM U

HayJHOU
JUTEPATYPbI
Hroro no pazzneny 11 12 18,1
HWroro 3a cemectp 36 36 70,1 320
Hroro no aucuuruimae 36 36 70,1 3a4eT ¢ OLIEHKON




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. TpaguumonHsie 00pa3oBaTeIbHBIC TEXHOIOTUH, OPUEHTUPOBAHHBIE HA
OpTaHU3aIMI0 00PA30BATEIBHOTO MPOIECCa U MPEAIOIATAIOUIYI0 IPSIMYIO TPAHCISIIHIO
3HAHUU OT IpenojaBaTessi K aCHUPAHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

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

JlaboparopHas paboTa — opranu3amnus yaeOHoi paboTsl C peaTbHBIMU
MaTepHabHBIMU M HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMU MOJEIISIMU PEATIbHBIX O0OBEKTOB.

2. TexHonoruu npoOJIEMHOT0 00ydeHUs — OpraHu3aIys 00pa30BaTEIBHOTO MpoIecca,
KOTOpas MpearnoaraeT NoCTaHOBKY MPOOJIIEMHBIX BOIIPOCOB, CO3JJaHUE y4EOHBIX
MPOOJIEMHBIX CUTYAIUi JJIsl CTUMYJIHPOBAHUS aKTUBHOM TTO3HABATEILHON JIEATEIIEHOCTH
aCIMpPaHTOB.

3. aTepakTUBHBIC TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNbLHOrO MpoIiecca,
KOTOpasi IperonaraeT akTHBHOE U HEJIMHEWHOE B3aMMOJIEHCTBUE BCEX YUACTHUKOB,
JOCTHKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAYUMOTO /71l HUX 00pa30oBaTeIbHOTO pe3yibTara.

@opMbl yUeOHBIX 3aHATHI C UCMOJIB30BAHUEM CIEIMATM3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlekuus «oOpaTHOM CBA3M» — NEKIUSI—TIPOBOKALIMS (M3I0KEHIE MaTepHala ¢ 3apaHee
3aIIaHUPOBAHHBIMU OIIMOKaMu), TEeKIUsA-0ecea, TeKIUI-TUCKYCCUs, JTeKIUs-
KOH(EpeHIIHS.

4. UudopmanmoHHO-KOMMYHHUKAITMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH —
opranmzaius 00pa3oBaTeIbHOr0 MPOoIecca, OCHOBAHHAS HA IPUMEHEHUU MPOTPAMMHBIX CPEJl
U TEXHUUYECKUX CPEACTB PaOOTHI CO 3HAHUSAMH B PA3JIMUYHBIX MPEAMETHBIX 0071aCTAX.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXCcst

[IpencraBieHo B mpuioxeHuu 1.

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

8 YueOHO-MeTOAMUYEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHue TUCIHUIINHBI

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 [ DIIeKTpOHHEBIHN pecypc] : yauedHoe mocodue / O C. Jlorynona, E.A. Uneuna, 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. MeToibl B aNTOPUTMBI 00paOOTKH TaHHBIX : y4eb. mocodue /
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) lIlporpammHuoe odecnneuenne 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 6236l JAHHBIX U HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Cchlnka
HanmonansHas nHGOpMaIMOHHO-aHATUTHYECKAS URL:
cucrema — Poccuiickuii nuiekc HaydHoro nutupoBanust | https://elibrary.ru/project_risc.
(PMHLY) asp
DrexkTpoHHbIe pecypchl onbmmorekn MI'TY um. I'.1. https://host.megaprolib.net/M
Hocora P0109/Web

9 MaTtepuajibHO-TEXHUYECKOe o0ecnevyeHne JTUCUUIIIMHBI (MOIYJIs1)

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



npeJcTaBiIeHus HHpopMaluu

2. Komnbrotepuslii ki1acc. [lepcoHanbHble KOMIBIOTEPHI C BUPTYAIbHON MalllMHOM
Juist yctanoBkH cepBepHoro I10, Beixogom B UHTEpHET U € TOCTYIIOM B 3JEKTPOHHYIO
uH(GOPMaIMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

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

4. Aynutopuii Ui TPYNIOBBIX U UHAUBUIYAIbHBIX KOHCYIbTAIIMM, TEKYILIETO
KOHTPOJIS ¥ MPOMEKYTOUHOM aTtrectanuu. Aya. 282 u knaccel YUT u ACY.

5. [TomemeHus ast caMOCTOSITENbHOM pabOThl 00yUaIOIINXCsl, OCHAIIEHHBIX
KOMIIBIOTEPHON TEXHUKON C BO3MOXXHOCTBIO MOAKIIOUEHUs K ceTH «HTepHeT» U Hanuuuem
JOCTYTA B JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeNbHYIO Cpelly opranusanuu. Kinaccel
YUT u ACY.

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

IMpunoxenue 1. YueOHO-MeTOAUYECKOE 00ecTIeYeHUE CAMOCTOSITEIbHON PadoThl 00y4aKIIMXCH

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

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

3apaHue 2. na ﬂpeAMETHOﬁ obnactu onpenennTtb OCHOBHbIE XapaKTEPUCTUKN Nccaengyemoro npotecca, cnocob6bl nonyyeHnAa OaHHbIX U OTO6pa3VITb B3aMMOCBA3b Mmexay

HUMW B BUAE APEBOBUAHON MEHTaNbHOM KapTbl.
3agaHue 3. na npegmeTHON 061aCcTH BbIABUTL CYLLECTBYHOLME NPOTUBOPEUNA N CHOPMYNNPOBaATb CyLLLECTBYOLWME NPobaeMbl.
3agaHue 4. MNoarotoBUTb oNMcaHue 3agaHnii 1 — 3 B BUAE 3/1eKTPOHHOM NpeseHTauuMu U paitna 3N1eKTPOHHbIX TabauL, ¢ SMNUPUYECKUMU SaHHBIMU.

KpaTkue yKasaHus:



1) ucxogHble AaHHble ANA UccneaoBaHUA MOryT 6biTb NOA06PaHbI CAMOCTOATEIbHO MU U3 UCTOYHMKA OCHOBHOM NNTepaTypbl;

2) KonnyecTBo HabOAEHUI AONXKHO COCTaBAATL He meHee 100;

3) apeBoBMAHAA MeHTaIbHaA KapTa AO/IKHA COAEPHKaTb HE MEeHee ABYX OCHOBHbIX NMPWU3HAKOB rPYMMMPOBKU U HE MEHEE TPeX NapamMeTpPoB B COCTABE KaxKAOM rpynmbl;

4) MHCTPYMEHTOM A5 OTOBpaKeHUa MeHTaNbHOM KapTbl BbiI6epute MS Visio.

NabopaTtopHana paboTta No2.

3apgaHune 1. cxogHble amnnpuYeckme gaHHble pPa3mMecTuTb B nakeTe Statistica.

3apaHue 2. [1na NCXoAHbIX SMNUPUYECKMX AaHHbIX onpeaenuTb npeanonaraemyto GyHKUUIO OTKIMKA U Habop ¢aKkTopoB ¢ 060CHOBaHMEM MO CMbIC/Y 3a4a4M.

3aganue 3. 18 NCXOAHbIX AaHHbIX BbINOJIHUTL MOCTPOEHME CTONBYATbIX M KPYTroBbIX AMarpaMm, MUKTOrpaduKoBs (3 BMAa), MaTPUUHbIX TPadUKOB M KOHTPOJIbHBIX KapT LyxapTa.
3apaHue 4. MoarotoBUTb oNncaHue 3agaHnii 1 n 3 B BUAE C1ainaoB 3/IEKTPOHHOM Npe3eHTauunm.

NabopaTtopHana paboTta Ne3.

3agaHue 1. 3anuwnte Makpoc 411 NocTpoeHus paboyelt Tabanubl B cpeae Statistica 6.1 pasmepHOCTbIO: KOANYECTBO CTO/6L,0B=KO/MYECTBO BYKB B MMEHM; KO/IMYECTBO
CTPOK=KOAN4ecTBO BYKB B pammnanm *5.

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

3apaHue 3. Co3gaitTe npouenypbl cpeactsamm VB gns pacyeTta cpegHero sHaYeHUs AaHHbIX U CpeaHero KBaapaTMUYHOro no crtonbuam. NMonyyeHHble 3HaYeHMA BbiBEAUTE HA
HOBbIM pabounii AnCT.

NabopaTtopHas paboTta No4.
3agaHue 1. 0nA UCXOAHbIX AaHHbIX BbINOAHUTL PacyeT NPOCTbIX CTENEHHbIX CPeAHMUX, MOAY, MeAnaHy, MoKasaTen Bapuaumm U pacceaHus.

3agaHue 2. [11A UCXOAHbIX AaHHbIX BbINOMHWTL OTCEB rpy6bix NorpelwHocTen no cratucTuke CTbiogeHTa. Ha Kaxkaom otcesa GUKCMPOBaTh: BCE CTaTUCTUUYECKME NMOoKasaTenn (cm.
3agaHue 1).

3apaHue 3. OT06pa3VITb ANHAMUKY U3MEHEHUA CTaTUCTUYHECKUX rnokasartenen B npouecce oTcesa.

3agaHue 4. BbINoNHUTb NPOBEPKY MNOTE3Y O TOM, YTO UCXOAHbIE AAHHbIX NOAYMHAOTCA HOPMasbHOMY 3aKOHY pacnpeaeneHnsa no Kputepuio CAO, MupcoHa u
Konmoroposa-CmupHoBa. 1A KaxKaoro Kputepma otobpasuts rpadurueckoe 1 TabandHoe npeacrasaeHune. Moctpoutb Tabanuy cpaBHeHUA pe3ynbTaToB NPOBEPKN KpUTepUes.



3agaHue 5. ObopmuTb pesynbTaTt nNpeasapuTeibHon 06paboTKM AaHHbIX B BUAE MUCbMEHHOMO OTYeTa.
NabopaTtopHana paboTta No5.

3agaHue 1. Ana NCXOAHbIX AaHHbIX BbINOAHWUTL pacyeT MaTpuLbl KO3pPUUMEHTOB CONOCTaBUMOCTM No paKTopam U HabaAeHUAM, MaTPULLbl NaPHO Koppensaunmn, MaTpumubl
paccTosaHuiA (cnocob pacueTta paccToAHMA COrNacoBaTh C BeAyLMM Npenoaasatenem).

3agaHue 2. BbINOAHUTb KNacTepusaunio GakTopoB N0 METOAY KOPPENALMOHHbIX NAeAs.

3agaHue 3. BbINOAHUTb Knactepusaumio HabatogeHuit. KoamyecTso Knaccos He AoKHO 6biTb meHee 30.Bbibop npoueaypbl Knactepusalumm cornacosaTtb ¢ BeAyWwmm
npenoaasaTtenem.

3agaHue 4. OdopmuTb pesynbTaT npeasapuTenbHoi 06paboTKM AaHHbIX B BUAE MMCbMEHHOro oT4yeTa. B oTyeTe 0T06pasnTb: UCXOAHbIE AaHHbIE, MaTPMULLbl Mep CXOACTBA U UX
aHann3, AeHAPUT KnacTepmnsaummn, CocTas rpynn, HOBYIO MaTPULLY UCXOAHbIX AaHHbIX.

NabopaTtopHan paboTta Ne6.
3apaHue 1. 0nAa ncxogHbiX AaHHbIX MOCTPOEHWE NPOBEPKY MHTEPKOPPENALUN U MYNbTUKOI/IMHEAPHOCTW.
3apaHue 2. Jna NCXOAHbIX AaHHbIX NPOU3BECTM NOCTPOEHNE MHOXKECTBA MHPOPMATUBHBIX U HEMHPOPMATUBHBIX GAKTOPOB.

3agaHue 3. 18 NCXOAHbIX AaHHbIX U A@HHbIX NOC/Ae KAacTepm3aumm BbiNOAHUTL MOCTPOEHUE IMHENHOM U MYNbTUNAMKATUBHON Mogdeneit. [loka3aTb NPUMEHUMOCTb Kaxaon
Mmoaenu.

3apaHue 4. MNposepuTb NPeaNOCbINKM MeTOAa HaMMEHbLLMX KBaApaToOB A/1A KaxA0N NOCTPOEHHON Moaenu.
3apaHue 5. BbINONHUTL CpaBHEHUE NOJIYYEHHbIX Pe3yAbTaToB
3apaHue 6 (aononHuTenbHoe). OUEeHUTb CTPYKTYPHAA CTabUABHOCTb MCMOb3YEMbIX MCXOAHbIX AAHHbIX.

CamocToaTenbHasa NoAroToBKa K KONZTOKBUYMY MPOUCXOAUT B NpoLecce CaMmoTeCTUPOBaHMA NO KaH(AOVI TemMme npu nyvyeHnm Kypca.



Kakne WHCTPYMEHTHI EXCel MCNonb3yHTCA NpW
npefsapuTencHoi o0padoTke JaHHbIX?

BoiGepuTe OOMH MMM HECKONBKD OTBETOB:

[ Mogbop napaMmeTpos
[ MacTtep guarpamm

[ CopTHpoBKa

[ BCTpoeHHble dyHKLMK
[ TIOMCK pelueHus

[l PucoeaHue

Vxazaire aeiicTaie, XOTOPOE BAINOIHACT JAHHBIT AIropiT:

"
:dl
1. Barsemims cpeane a0ComoTHoC oTRIoNC e d = =L,
n

< 04 .
Jn
3. Ecam MecpaBencTBo HCTHHHO, TO HET OCHOBAMMHIT OTBCPraTh

BBAUIBHNYTY?0 THIOTEIY.

2. IpoBepHTs HCTHHHOCTE HCPABCHCTBA: é -0,7979|

Boifepute o0auH OTBET:

O1ces rpyObix NOrpelHocTe AN mansix suiGopok
O1ces norpeluHocTen Ana GonbLUKX BLIGOPOK

) TNpoeepka rMnoTesbl O (hopMe pacnpeaeneHns ang

Gonblumx siGOpoK

) Tpoeepka runoTessi 0 (OpMe pacnpeaeneHa Ana

Manbix BeGOPOK



Viamure nelicreue, KOTOPOC BBITOIHACT JAHHBI ATTOPHTM!

yd,

e

1. BeramcanTs cpeanee a0COTIOTHOS OTKIOHCHHE: d = =L
n

<0,4
7;.

3. Ecm HCPABCHCTBO HCTHHHO, TO HCT OCHOBAHHI OTBCpPraTh

2. IlpoBepHTh HCTHHHOCTD HCPABCHCTBA! g— 0,7979

BBIIBHHYTYIO THIIOTE3Y.

BbiGEpUTE OOUH OTBET:
(1 OTces rpy0Obix NOrpeLIHOCTEN ANA ManbiX BbIGOPOK

() OTces norpelwHocTeNn AnA 0onNbLIKMX BIDOPOK

() TipoBepka rMnoTessbl 0 OpMe pacnpeenesna ansa
BonbLuKux BbIGOPOK

() TipoBepka rMnoTesbl 0 OpPME pacnpeenesna ansa
Marnbix BbIGOPOK

Ona xapakTeprUcTHEA CTENEHK B3aMMHOA YOANEHHOCTH
JNEMEHTOB MCNOMNb3YHITCA

BifepuTe OOWH OTBET:
) Ko3thdUUMeHTEl Pao

() KO3MDOWUWEHTHl CONOCTABUMOCTH
() NOKa3aTenW paccTORHUA
) Ko3OMUMEHTB noaobua

) KO3 DMUHEHTHl CBAZM



KnaccMWKaLWA Kakon NPoLeayphl NPUBENEHA HIKE:

* WCXOOHBIM ABNASTCA KNACTEP, BIU'II-D'-IEH[JLLLHI""I BCE INeMeHThI
COBOKYNMHOCTH,

= B COOTBETCTBME C BENWYWUHOR nopora MCXOAHBIM KnacTep
pa3bueasTcA HA OBa MNK GonblUee KoNWYecTBO Gones
MENKKX KNacTepos, KaXabIi U3 KOTOPbLIX N0 BHOBb
HasHa4SHHOMY NOpOorogoMy 3Ha4eHWHD CXOOCTEA
pacnpefendeTca CHOBa Ha rpyNnbl W T. A. A0 TeX Nop, NoKa
B Ka#OOM KNacTepe HE OKaHETCA MO OOHOMY IMEMEHTY.

BriGepHUTe OOWH OTBET:
AIMoMepaTMBHAA NpoLenypa

NWEM3UMHAZA KNacTEPHAA NpoUsnypa
CTpyKTYpHbIE NpoUeaypbl

Hewnepapxuyeckue npouedypel



Hexomesms TaHEERMT 178 KIacTEpHOID AHATNEA SETHETCE MATPHIA HADTHIeHIH
(¥ oy xm A g

¥ Xy xpm A ox

F+) ml
M Fy Xy A xg

A A A A __:: YCMNMBAET 3HAYESHHE COENAOSHWA THH dPHLIX NPH3H3K0B
e = v A x i. KOS PULMEHT
£ae ¥i

BhifepWTe OOUH OTBET:

BuiGepuTe 0OWH OTBET: ) Xaummaua
3HaYeHWe MYHKLUUW OTKNKUKA (HE33BUCUMAR BENWYMHE) Ban
cTonOUbl 3HAYEHWI (DaKTOpOB (NPWU3HAKOE) CEAZN
KOMM4ECTBO (PAKTOPOB CONOCTABUMOCTH
KOMWHECTBO HAONKAEHWA paccTOAHMA

Pe3ynsTATOM MHOTOMEDHON TPYNNUPOBKK AENAETCHA

BuibepuTe OOMH OTBET:

PACYET BIDOPOYHLIX XapaKTEpPHCTHK

ONpefensHWe CUMbl CBA3IW BCEX (DAKTOPOE Ha MyHKLMWIO
OTKIMKR

pacNpedeneHne COBOKYMHOCTH HAOMKAEHWIA Ha
OAHOPOAHLIE TPy ML

nNpeobpa3oBaHHE MCXOAHBIX OaHHbLIX



KosdpUuHeHTamMK nogobua ABNAKTCA KO3PHOHULHEHTLI

BoiGepUTe OOMH MITH HECKONbKO OTBETOE:
Xammada

CONOCT3aBUMOCTH
pacCcToAHKMA
Pao

CBA3M

PUCYHOK O3HaYaeT, 4YTo

£

BbiGepWTe OOWH OTBET:

OUCNepCKHA OCTATHOB AOCTHIAET MEKCHMaNbHOM
BENWYKUHBI NPH CPEAHHX 3HaYEHHUAX I'IE[CJEMEHHOIFI X

MakCHManbkHaA AUCNEPCHA OCTATROE NPKH Manblix
FHAYEHHWAX X

OJUCNepCHA OCTATHOEB pacTET NoO MEpe YBENWYEHWA X



MNpegnoCeNKaMK METO3 HAMMEHBLUWX KEa0PATOB ABNAKTCH

BblGepuTe OOMH MM HECKONBKO OTESTOR:
] METepoCKedacTHYHOCTEL OCTATHOB

O HOpManbHOE pacnpefenedHne OCTaThoB
] HOpMaNbHOE pacnpedenedHMe HCXOOHBIX AaHHbIX

] MMoCkedaCcTHHHOCTE OCTATKOB






IIpunoxenne 2. OueHoYHbIE CPeACTBA A5 MPOBeIeHUs] IPOMEKYTOYHON aTTeCTAINH

a) MnhaHupyemble pesyabraTbl 06yuYeHUA M OLEHOUYHbIE CPpeacTBa ANA NPoBeaeHUA NPOMEXKYTOUHOM aTTecTauunm:

Koa
MHAONKaT
opa

NHan KaTop AOCTUXKEHUA KOMNETEHLUNN

OueHouHble cpecTBa

3KCNEPUMEHTA/IbHOTO nccnegoBaHUA B ﬂpOd)ECCMOHaﬂbHOVI AEeATENbHOCTU

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

OnkK-1.1 PELLIGETCTaHAapTHbleI'Ip0¢eCCMOHaﬂbele3aﬂ,aHMCﬂpMMeHEHMEMECTECTBEHHOHayLIHbIXMOGLLI,EMH)KEHeprIX3HaHMﬁ,METOAOBMa
TeMaTU4YeCKOroaHaanMsanmoaeamposaHuA
OMK-1.2 PeLLIGETI'IpOd)ECCVIOHaJ'IbeIe3aAaLIMCI'IpMMeHeHMeMMETOAOBTEOpETMHECKOFOMaKCHepMMEHTanbHOI'OMCC!'IELI,OBaHMFI

lepeyeHb meopemuyecKux
eoripocoe

1. XapakTepucTnka Hay4yHoM
[eATeNIbHOCTMU.

2. CpepgcTtBa n metogpbl
HAy4YHOro UccnesoBaHMUA.

3. OpraHusauyma npouecca
nposeaeHNA nccaefoBaHUN.

4. ABTOMATU3aLLMUA HAYYHbIX
nccnenoBaHUM.

5. OkcnepumeHT M
HabnogeHue.

6. Knaccuoukaums owmnbokK B
3KCNepPUMEHTabHbIX
nccnefoBaHMNAX.

7. Uenn v 3agaum
3KCNePUMEHTaNIbHbIX
nccnenoBaHUM.




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

8. MpeacrasneHne NCXOAHbIX
3KCMEepPUMEHTANbHbIX
DAHHbIX.

9. Moaynun ans o6paboTku
3KCNEePUMEHTANbHbIX
[OaHHbIX.

10. TexHonorua DataMining.

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

12. Cpeactsa BU3yanmsaumm
3KCMepUMEHTabHbIX
[OAHHbIX.

13. CraTucTMyeckaa ocHOBa
npeaBapuTenbHom
06paboTKu
3KCNEPUMEHTaNIbHbIX
DAHHbIX.

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 GYHKLMOHNPOBAHUSA
obbeKTa.

2. Qna npegmeTHoi obactu
onpeaenuTb OCHOBHble
XapaKTepPUCTUKM
nccaefyemoro npouecca,
CNocobbl NONYYEHUN AAHHbIX
M 0TObpPasnTb B3aMMOCBA3b
MeXay HUMU B BUAe
OPEBOBUAHON MEHTaIbHOM
KapTbl.

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

3a0aHus Ha peweHue 3a0a4
U3 npogheccuoHanbHol
0610CMU, KOMIIAEKCHble
3a0aHuA

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
KOppenaummn, matpuubl
paccToAHUN. BbINONAHUTL
Knactepmsaumio GakTopos no
MeTOoZYy KOppPenAunoHHbIX
nneas. BoinonHUTb
Knactepmsaumio
HabaogeHUNA.

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

3. [Ana ncxogHbIX AaHHbIX U
AaHHbIX nocne
KnacTepusaumm BbINOJHUTb
NOCTPOEHME IMHENHOM U
MYAbTUNANKATUBHOM
mopaenen. lokasatb
NPUMEHUMOCTb Kaxa0M
Mmoaenu.

4. MNposepnTb NPenocbIsiku




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

MeToZa HauMeHbLINX
KBaApaToB A4 KaxKaok
NOCTPOEHHOM
MOAEeNN.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 CONOCTaB/IAEMbIX
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 apudpmeTnyeckasn

r) cpeaHAn KBaapaTuyecKas

3. MOXHO /11 TOYHO
onpeaennTb NOHATUE
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
06paboTKKN 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
aHanM3a 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 NOCTpoOEHUA
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.BoinonHuTb
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. BbINO/AIHWUTb NPOBEPKY
rmnoTesy o TOM, 4To
MUcxoaHble OJaHHbIX
NoAYMHAIOTCA HOPMAIbHOMY
3aKOHY pacnpegeneHus no
Kputepuio CAO, MnpcoHa n
Konmoroposa-CmupHoBa.
[na Kaxporo Kputepus
0T0b6pa3nTb rpadmyeckoe u
TabnnMyHoe npeacTaBieHme.
MocTpounTb Tabaumuy
CpaBHeHUA pe3yNbTaToB
NPOBEPKN KpUTEPUEB.

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

1. nAa ncxoaHbIx 4aHHbIX




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

BbINOJIHUTb PacyeT MaTpULLbI
KoadPpuumeHToB
CONOCTaBMMOCTU MO
dakTopam n HabnoaeHUAMm,
MaTpULbl MapHOM
KOppenaunm, maTpumubl
PaccTofAHUM. 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 AAaHHBIX U
AaHHbIX nocne
KnacTepusaumm BbINOJHUTb
NOCTPOEHME IMHENHOM U
MYAbTUNNKATUBHOM
mogenei. [lokasaTtb
NPUMEHUMOCTb Kaa0M




Koa
MHAONKaT
opa

NHan KaTop AOCTUXEHUA KOMNETEHLUNN

OueHouHble cpecTBa

moaenu.

4. MpoBepuTb NPeANOCbIIKK
MeTo[a HaMMeHbLUNX
KBa4paToB A1A KaxaoMm
NOCTPOEHHOM
moaenn.BoinonHnTb
CpaBHeHUe NoayYeHHbIX
pe3ynbTaTos

5. OuEeHUTb CTPYKTYpPHas
CTabUNbHOCTb UCNOb3YEeMbIX
NCXOAHbIX AAHHbIX.

Tecmeol
1. «BbibopKa» — 310

a)uactb
reHepasibHOMCOBOKYMHOCTUNI
JIeMEHTOB, KOTOpas
OXBaTbIBAaETCA 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
PaCcnoN0XeHHbIX
HEe3aBNUCMMO 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
MEeTOoA0B, MO3BONAOLMNX
KnaccuouumposaTtb
MHOTrOMepHble HaboaeHun

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 NpoBeAeHUA NPOMEKYTOUHOM aTTecTauum, NoKasaTeamn U KpUTepPUU OLLeHUBAHUA:

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

3a4eT C OUEeHKOM No AUCUMUNIMHE NPOBOAMTCA B YCTHOM popme Mo 3aaHMAM, KarKAoe U3 KOTOPbIX
BK/IlOYAET ABa TEOPETUYECKMX BOMNPOCA U OAMNH NPaKTUYECKUNA.

MokasaTtenu n KPUTepun oL,eHMBAHUA 3a4eTa C OLLEHKOM:

— Ha OLLeHKY «OTInYHOY» (5 6annoBs) — 0byYaoLININCA AEMOHCTPUPYET BbICOKUI YPOBEHb
cPOPMMPOBAHHOCTU KOMMNETEHLNI, BCECTOPOHHEE, cMcTemMaTUYeckoe 1 rnybokoe 3HaHMe yyebHoro
MmaTepuana, cBo604HO BbIMOHAET NPaKTUYECKMe 3a4aHUsA, CBOBOAHO onepupyeT 3HaHUAMM,
YMEeHUNAMMU, NnpumeHaeT UxX B CUTyaumnax NOBbILLEHHOM CNOXKHOCTW.

— Ha OLEHKY «xopowo» (4 6anna) — obyyatowmiica 4EMOHCTPUPYET CPEAHUI YPOBEHD
cPOPMMPOBAHHOCTM KOMMNETEHLMIN: OCHOBHbIE 3HAHUSA, YMEHUA OCBOEHbI, HO JOMNYyCKatoTCA
He3HauyuTeibHble OWNOKKN, HETOYHOCTM, 3aTPYAHEHUS NPU aHAIMTUYECKUX ONepauusx, nepeHoce
3HaAHWI U YMEHWNI Ha HOBblE, HECTAHAAPTHbIE CUTYaLLUM.

— Ha OLLEHKY «yAO0BAETBOPUTENIbHO» (3 Banna) — obyyatoWmMncs 4eMOHCTPMPYET NOPOroBbIi YPOBEHb
chOpPMUPOBAHHOCTN KOMMETEHLMI: B XOA4E KOHTPOJIbHbIX MEPOMNPUATUI AONYCKAKTCA 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 «HeyAoBAeTBOpPUTENbHO» (2 6anna) — obydyaroLmnncs AeMOHCTPUPYET 3HaHUA 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 YPOBHE
BOCMpoOun3BeAeHNA U 06bACHEHWUA MHPOPMALUK, HE MOXKET NOKa3aTb MHTE/IEKTYaIbHble HaBbIKM
pelleHna NPOCTbIX 3a4au.



