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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadempoii 0.C. HOFYHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl BBIUUCINTENIBHOM TEXHUKU U TPOrPAMMUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0O.C. EOI‘YHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHud Kadeapsl BBIYUCINTEIHHON TEXHUKH U TIPOrPAMMHPOBAHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOI‘YHOBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

enstmu ocBoeHUS AUCUMITIUHBI (MOAYIsT) «OCHOBA SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHHM
Ha DBM) sBIsieTCs 03HAKOMIIEHHE CTYJICHTOB ¢ 0A30BBIMH MOHSATHUSAMHU U aIrOpUTMaMU cOopa u
00paboTku nHGOPMAIIUH B X0J1€ IPOBEACHHUSI SKCIIEPUMEHTOB, (POPMUPOBAHKE IPEICTABICHUN O
METOJ[aX U aJTOPUTMAaX 00pPaOOTKHU IKCIIEPUMEHTANBHBIX TaHHBIX, MX aHAIM3a W MCIIOJIb30BAHHS
JUTSI pEeLLICHUS] HAyYHBIX U MPUKIIATHBIX 3a]1a4.

JUis  MOCTYOKEHUsT TIOCTaBICHHOW Ienu B Kypce «O0paboTka 3KCIepUMEHTATbHBIX
JlaHHBIX HA DBM» pemarorcs 3a1auu:

— HM3y4YEHUE CIOCOOOB MPEACTABICHUS M MOJENECH MOPOXKICHUS HKCIEPUMEHTATbHBIX
JAHHBIX, MOJIEJISIX IaHHBIX U Kilaccuukauu 3agad o0paboTKy;

— U3YYCHHUE U UCCIICIOBAaHUE TPEOOpa3OBaHUi U KIACTCPU3AINU TAHHBIX JJI1 CHUKCHHUS
pPa3MEepHOCTH, PETPECCUOHHBIX MOJIETIEN;

— M3yYEHUE METOJIa HAUMEHBIIUX KBAJAPATOB JJIs OLICHUBAHUS MapaMeTPOB JIMHEUHON U
HEJIMHEWHOU perpeccuu, BpEMEHHBIX PSAIOB M CUCTEM ypaBHEHUI;

— OCBOEHHE METO/IOB BU3YAIH3aLIUH YKCIIEPUMEHTAIbHBIX JaHHBIX;

— OCBOEHHUE MPOTPAMMHBIX CPEJICTBAX AJI 00pabOTKH AKCIIEPUMEHTATbHBIX JAHHBIX;

— peaau3alui0 OCHOBHBIX aJlOPUTMOB OOpaOOTKM 3KCHEPUMEHTAIbHBIX JIaHHBIX
CpEICTBAMU IIPOTPAMMHOI0 00ECTIeYeHHS U BBIYUCIUTEIbHON TEXHUKHY;

— (opMHUpPOBaHKME HABBIKOB IO BBIPAOOTKE PEIICHU HA OCHOBE aHAIM3a PE3YJbTAaTOB
00pabOTKH SKCTIEPUMEHTANIBHBIX IaHHBIX.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

Juctunnuaa OcCHOBa SKCHEPUMEHTANIBHBIX HccienoBanuii Ha ODBM  Bxogur B
00513aTelIbyI0 4acTh YU€OHOTI0 IJIaHa 00pa30BaTEIbHON MPOrPaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJEHUs),
c(hOpMHPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCIUIUTUH/ IPAKTUK:

[IponBukeHNE HAYUHOU IPOYKIIUN

MaremMaTHueckas JOruka u JUCKpeTHas MaTeMaTHKa

Matemarnueckasi CTaTUCTUKA

[TpuknaaHas MaTemMaTuKa

WNudopmaruka

3HaHus (YMEHUs, BaJIeHus), MOTYYeHHbIE IPU U3YyYEeHUU JAaHHON JUCLUILIMHBI OyayT
HEOOXOUMBI JUIsl U3yYeHUS UCHUIUTIH/TIPAKTHK:

IToaroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

[Ipown3BoicTBEHHAs — PEIUIUIOMHAs [TPaKTUKa

3 Komnerenuun odyuaromuierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbrate ocBoeHuss AMCUMIUINHBL (Moayisi) «OcCHOBa SKCHEPHUMEHTAIbHBIX
uccnenoBanuii Ha O9BM» oOyuaromiuiics 10KeH 00J1a1aTh CIEeAYIOUMMHA KOMIIETEeHIUAMU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

OIIK-3 CriocobeH pemath CTaHIApTHBIC 3aJa4d TPO(ECCHOHATBLHON JISATSIIBHOCTH Ha OCHOBE
UH(POPMALIMOHHOM u oubnuorpadudeckoit KYJIbTYpPbI C IIPUMEHEHUEM
WH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTHMA M C YYE€TOM OCHOBHBIX TpeOOBaHMIA
uHGbOPMAIMOHHOM 6€30MaCHOCTH;

OIIK-3.1 Hcnonp3yeT NOpUHIMIBL, METOAbl M CpeACTBa HMH(OPMAIMOHHONW U
Ooubnuorpadguueckoil KyJIbTypbl sl pEIIeHHUs CTaHJApTHBIX 3aaa4y
npogeccuoHaTbHON JIESTEIIBHOCTH c UCIIOJIb30BaHUE

HHOOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOIOTHI

OIIK-3.2 Pemraet cranmapTHbie 3a1a4u Po(hecCHOHAIBHON 1EATEIEHOCTH C




[yaerom ocHOBHBIX TpeGoBaHMIl HHDOPMALHOHHOI 6E30IACHOCTH
OIIK-8 Cnocoben pa3pabaTbIBaTh aJrOpPUTMBI U MPOTPAMMBI, IPUTOAHbIE JUISI PAKTHYECKOTO
IPUMCHEHHS;

OIIK-8.1 Ompenensier cpeAcTBa pa3pabOTKU HMPOTPAMMHBIX CPEJICTB JUIS PELICHUS
MPAKTUYECKHX 33/1a4 MPO(eCCHOHAIbHOM IeATEIIbHOCTH

OIIK-8.2 PazpabaTbiBaeT anropuT™Mbl ¥ IPOTPAMMBI JJIs1 pEIICHUS TPUKJIAIHBIX 33124
Pa3INYHBIX KJIACCOB




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM
qyuce:
— KOHTaKTHas padora — 59,5 akaj. 4acos:
— ayIuTOpHas — 56 akaj. 4acos;
— BHEAyIUTOpHas — 3,5 aKkaJl. 4acoB;
— caMocTosTeNbHas pabota — 12,8 aka. yacos;
— B (hopMe NMPaKTUYECKOM OTOTOBKY — 6 akal. yac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas g
o | xomraxrHas pabota E 3 ®dopma TeKyILero
=
N B aKaj. yacax 2] Bu KOHTPOJISt
Paznen/ tema 3 (B axaz. vacax) == A y P Kon
S 3 © | caMOCTOSITEIBHOM | yCIIeBaeMOCTH U
JUCLIATUINHBI 5 S . | KomMHeTreHuHun
O g £ paboTsl MIPOMEXKYTOYHOM
nab. | mpakr. | 3
Jlek. = aTTecTaluu
3aH. 3aH. O &
1. DKCHEpUMEHT: OCHOBHBIC
TIOHSTHSI, ISTH U 3aJa4H
1. ITogroroBka k
1a00paTOpHOMY
3aHS-THIO
1. Becena -
2. Beimonnenue
1.1  Paccyxnmenus 00 . o0cyxaeHue
nabopaTopHO
JKCIEPUMEHTE. 2. ITpoBepka OIIK-8.1,
1 2 paboThI N
Knaccupukanust  ommbok 3 71a00paTOpHOI OIIK-8.2
JKCIIEPUMEHTA ' paboTs
CamocrosTenpHOe o
.| 3. Ycrnsriii onpoc
8 u3ydyeHue yueOHoi
W1 Hay4HOU
JIUTEPATYpPhI
1.
1.2 Tlogxomsl kK 06paboTKe CaMocCTOITEILHOE 1. Becena - OIK-8.1
AKCIEPUMEHTATBLHBIX 3 2 H3yuYeHHEe y4eOHOU o0CyXIeHHE OIK 8. 2’
JAHHBIX U Hay4yHOU 2. YCTHBII onpoc '
JUTEPATyPhI
Hroro no pazneny 4 4
2. TIporpammHoe oOecrieueHue
CTaTHUCTHYECKOTO aHalM3a IS
00pabOTKU SKCIEPUMEHTATBHBIX
JIAHHBIX
1. I[Tonroroska x
71a00paTOpHOMY
3aHATHIO
1. Becena -
2. BeimonHenne o6CysKICHHE
21 1 XapakrepucTuka nabopaTtopHoOi YK
. 2. ITpoBepka OIIK-8.1,
MIPOrPaMMHBIX Mopynei| 8 1 2 paboThl .
nabopaTtopHOU OIlK-8.2
IUTsE 00pabOTKA JaHHBIX 3.
paboThI
CamocrosTenpHOe o
| 3. Ycrusiit onpoc
M3y4YeHHe yaeOHOH
U Hay4yHOH
JIUTEPATypPhI




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

1. Beimonnenue
nabopaTtopHoi
paboThI

1. VcrHbIi onpoc

OIIK-8.1,
OIIK-8.2

2.3 0630p pBIHKA
MPOTPaMMHBIX CPEICTB JUIS
00pabOTKHU IaHHBIX

1.
CamocrosTenpHOe
n3ydeHue yueOHoH

JIATEPaTypHL.

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

1. TectupoBaHue

OIIK-8.1,
OIIK-8.2

Hroro no pazneny

3. IlpensapurensHas oO6paboTKa

OKCHNECPUMEHTAJIBHBIX JaHHBIX

3.1 Bri6opounsle
XapaKTepUCTHKH M OTCEB
IpyOBIX MOrpeIIHoCTeH

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

1. TectupoBanue

OIIK-8.1,
OIIK-8.2

3.2 TIpoBepka TUNOTE3BI O
BHUJIE pacnpeneneHus
CIy4yalHON BEJTMYUHBL

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

1. ITpoBepka
nmabopaTopHOit
paboThI
2. TectupoBanue

OIIK-8.1,
OIIK-8.2

3.3 Anroputm
MPEJABAPUTENBLHON
00paboTKH TaHHBIX

1. Brimonnenune
nabopaTopHO
paboTh
2.
CamocrosTenpHOe
M3y4YeHHe yaeOHOH
U Hay4yHOU
JIUTEPATypPHI

1. Konnoxsuym

OIIK-8.1,
OIIK-8.2

Uroro no pazneny

4. MHOTOMEpHBIE TPYNITUPOBKU

4.1 KnacrepHblii aHANM3 U
MEpHI CXO/ICTBA

1. [Toaroroska x
71a00paTOpHOMY
3aHSITHUIO
2. Brimonnenune
nabopaTtopHoOi
paboThI
3.
CamocrosTenpHOe
u3ydeHue yueOHoOM
¥ HAyIHON
JUTEPaTyphl

1. TectupoBanue

OIIK-8.1,
OIIK-8.2




4.2 IMpouenypsr
KJIAaCTEPHOTO aHATN3a

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

1. ITpoBepka
1abopaToOpHOI
paboThI
2. TecTupoBanue

OIIK-8.1,
OIIK-8.2

Uroro mo pazneny

10

5. MHOXeCTBEHHBIH
JAHHBIX

aHallu3

51 DOransl  06paboTKH
JaHHBIX B MHOYKECTBEHHOM
aHaiu3e

1. [Togroroska k
nabopaTopHOMY
3aHSTHUIO
2. Breinonnenue
1abopaTopHOi
padoThI
3.
CamocrosTenpHOe
u3ydeHue yueOHon
¥ HAyIHOH
JIUTEPATyphl

1. TectupoBanue

OIIK-8.1,
OIIK-8.2

5.2 MHOXecTBEHHBIH
KOPPEIAIIMOHHbBIA aHaIN3

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

1. YcrHblit onpoc

OIIK-8.1,
OIIK-8.2

5.3 MHOXeCcTBEHHBIH
perpeccHoHHbIN aHaIN3

1. Brimonnenue
nabopaTopHO
paboThI
2.
CamocrosTenpHOe
H3yueHHEe y4eOHOU
U Hay4yHOU
JATEPATyPhI

1. TectupoBanue

OIIK-8.1,
OIIK-8.2

54 IToBepxka
MPUMEHUMOCTH
IMITUPUYECKHX MOZEIEH

1. Brimonnenue
nabopaTopHO
paboThI
2.
CamocrosTenpHOe
M3y4YeHHe yaeOHOH
U Hay4yHOU
JIUTEPATypPHI

1. ITpoBepka
nmabopaTopHOit
paboThI
2. TectupoBanue

OIIK-8.1,
OIIK-8.2

5.5 3nauenne octaTKoB pu
U3yUYCHHUU pe3yiIbTaToB
MHO>KECTBEHHOH perpeccuu

0,8

1. Bemmonnenue
nabopaTtopHoOi
paboThI
2.
CamocrosTenpHOe
M3y4YeHHe yaeOHOH
U Hay4yHOU
JIUTEPATypPHI

1. Konnoxsuym

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

Uroro no pazneny

3,8

Hroro 3a CEMECTpP

24

32

12,8

OK3aMCH

Hroro no JUCHUIIINHE

24

32

12,8

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguuuonHsle 0Opa3oBaTeIbHbIE TEXHOJIOTUH, OPUECHTUPOBAHHBIC HA OPraHU3AIII0
00pa30BaTeNbHOTO IIpolecca U IPEANOJAralollyl0 MpsSMYK TPaHCIALUIO 3HAHUM OT
IpernoaaBaress K aCHUPaHTy.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

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

JIaboparopHasi paboTa — opranu3anus yaeOHoU paboThl C peaTbHBIMU MAaTePUATBHBIMU H
WH(OPMALIMOHHBIMU OOBEKTaMM, DSKCIEpUMEHTalIbHasg padoTa C aHAJIOrOBBIMH MOJAEISMU
peaTbHBIX OOBEKTOB.

2. TexHonoruu npoOIeMHOro oOyueHusi — opraHuzanus o0pa3oBaTENLHOTO Mpollecca,
KOTOpasi MpeANoIaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JAHHME yYEOHBIX MPOOIIEMHBIX
CUTYalUi JUJIsl CTUMYJIMPOBAHUS aKTUBHOW MIO3HABATEIHHON I€ATEILHOCTH aCIIUPAHTOB.

3. MHTepaKkTUBHBIE TEXHOJIOTUU — OpTaHU3aIMsl 00pa30BaTENFHOTO MPOIEcca, KOTopas
MpeJoiaraeT akTUBHOE M HEJIMHEMHOE B3aUMO/ICHCTBUE BCEX YUACTHUKOB, IOCTHXKEHUE HA STOU
OCHOBE JINYHOCTHO 3HAYMMOT'0 JIJIsl HUX 00pa30BaTeIbHOTO pe3yJibTaTa.

@opMbl Y4eOHBIX 3aHITHI C HCIOJb30BAHHEM CHEIMATU3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexusi «oOpaTHOM CBSI3U» — JICKIUS—TIPOBOKAIUS (M3I0KEHHE MaTepHhalia ¢ 3apaHee
3arIaHUPOBAHHBIMU OIIMOKAMH), JIEKIHA-0ecea, JTEKIU-TUCKYCCHSL, JISKINA-KOH(DEPEHIINS.

4. UndopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTelIbHbIE TEXHOJIOTHH — OPTaHU3alIUs
00pa30oBaTeNLHOTO MPOIIecca, OCHOBAaHHAS HAa MPUMEHEHHH MPOTPAMMHBIX CPEll M TEXHUYECKUX
CpeacTB pabOThI CO 3HAHUSAMU B PA3IMYHBIX TPEIMETHBIX 00TIACTIX.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIMXCs
[Ipencrasneno B mpuioxxeHuu 1.

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

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

a) OcHOBHas JIUTEpaTypa:

1. O6paboTKa IKCIepUMEHTANbHBIX AaHHbIX Ha OBM : yueonuk / O.C. JloryHoga, I1.1O.
Pomanos, E.A. Unpura. — M. : UHOPA-M, 2021. — 377 c¢. — (Bricmee oOpa3oBaHue:
Acnupanrypa). — DOI 10.12737/1064882. - ISBN 978-5-16-015870-9. - TekcT : 37€KTPOHHBIIA. -
URL: https://znanium.com/catalog/product/1064882 (nara oGpamienus: 11.05.2021). — Pexum
JIOCTYTIA: MO TIOJIHCKE.

0) lomostHuTeIBLHASI TUTEPaTypa:

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

2. I'puropweB, A.A. MeToabl U anropuTMbl 00pabOTKK JaHHBIX : yueO. mocobdue / A.A.
['puropres. — M. : UHOPA-M, 2018. — 256 c. + [lor. MaTepuaisl [ DIeKTPOHHEIH pecypc; Pexwm
nocryna  http://www.znanium.com]. —  (Beicmiee  oOpa3oBanue:  bakamaBpuar). —
www.dx.doi.org/10.12737/22119.



B) MeTonuyeckue ykazaHus:

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

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue .
10 Ne norosopa Cpoxk neiicTBuUS JTULIEH3UU
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpouHO
Professional
STATISTICA |K-139-08 ot 22.12.2008 0EeCCPOYHO
7Zip CBOOOTHO 0eccpouHO
Anaconda ¢BOOOHO 0OECCPOUHO
JetBrains
PyCharm CcBOOOIHO Secepodro
Community pacnpoctpansiemoe [10
Edition
IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI
Hazpanue kypca Ccblika
DNEeKTPOHHBIE  pecypchl  OMOIMOTEKU _ . _
MLTY i, T Hocona https://magtu.informsystema.ru/Marc.html?locale=ru
HamumonansHast
WHGOPMAIIMOHHO-aHAUTHYECKAS URL.: https://elibrary.ru/project_risc.asp
crucrema — Poccuiickuii MHIEKC HAYYHOTO
}g)gg;?;fhgﬂgem Axazemia GOOQIe| yn; - hitns://scholar.google.ru/

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 0OecleueHue AUCUUIUINHBI BKITIOUAET:

1. JlekuuonHas ayauTopusi MynbTUMEIUNHHBIE CpEICTBAa XpaHEHUs, Mepeaadyud |
npezcTaBieHus HHGopMaIu

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

3. Ayauropuu Al CaMOCTOSITEIbHON paboThl: KOMITBIOTEPHBIE KJIACCHI; YNTAIbHBIE 3aJIbI
6ubmuorexu. Bee kiacecel YUT u ACY ¢ nepcoHabHBIMH KOMITbIOTEpaMHU, BbIX0A0M B IHTepHET
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CpEly YHUBEPCUTETA.

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

5. TlomMemenust Ui camMOCTOSITENbHOM paOOThl  OOyYaromMXcCs, OCHAIIEHHBIX
KOMIIBIOTEPHON TEXHMKOW C BO3MOYKHOCTBIO MOJKIIOYEHMS K ceTu «HTepHET» M HaaudueM
JIOCTYTIA B AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBaTeabHy0 cpeny opranuzamun. Kimaccer YUT
nACY.

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



IIpuiaoxkeHue 1. Y4eOHO-MeTOANUYECKOe O0ecIrieueHue
CaMOCTOATEJIbHOM PAa0GOTHI O0yUAIOIIUXCS

B Tedenue cemecTpa KaXKAbli CTYIEHT BBIMOIHACT JJAOOPATOPHBIE 3aHITHS.

JlaGopaTtopnast pabota Nel.

3ananue 1. OnpeaenuTs NPeAMETHYIO 00JIaCTh I IMIHUPUIECKOTO UCCIICIOBAHUS: OOBEKT
U TIpeaAMeT HuccienoBaHus, (OPMYNIHPOBKY WM HCCIEAOBAHUA C y4ETOM  Liefeit
(GYyHKIMOHUPOBAHUS 0OBEKTA.

3amanue 2. Jlns mnpeaMeTHORl 00IacTH  ONPENENUTbh OCHOBHBIE XapaKTEPUCTUKU
HCCIIETyEMOTO MPOoLiecca, CIIOCOOBI MOTYYEHHUS JAHHBIX U 0TOOPAa3UTh B3aUMOCBSI3b MY HUMHU
B BUJIE JIPEBOBUIHON MEHTAJLHOM KapThI.

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

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

Kparkue ykazanus:

1) ucxoHble JaHHBIE JJI1 UCCIEIOBAHUS MOTYT OBITh MOJOOPAHbI CAMOCTOSITENILHO WIH U3
MCTOYHUKA OCHOBHOM JIUTEPaTypHI;

2) KOJIMYECTBO HAOJIIOICHHH JTIOJDKHO COCTAaBISATh HE MeHee 100);

3) IpeBoBHMJIHAs MEHTaJbHAas KapTa [OJDKHA COJEp)KaTh HE MEHEE JBYX OCHOBHBIX
MPU3HAKOB TPYIIIUPOBKYU M HE MEHEE TPEX MapaMeTPOB B COCTABE KAXkJI0M TPYIIIILI;

4) MHCTPYMEHTOM JIJIsl OTOOpaKeHUsI MEHTAIIbHOI KapThl BeiOepuTe MS Visio.

Jlaboparopnas pabota No2.

3anmanue 1. McxoaHble SMIUpUYECKUE TaHHBIC Pa3MECTUTh B akeTe Statistica.

3amanue 2. Jlng MCXOAHBIX HMIMPUYECKUX MJAHHBIX OINPEACTUTH MPEANOIaracMyro
(GYHKINIO OTKIIMKA B HA00p (haKTOPOB ¢ 0OOCHOBAHUEM II0 CMBICITY 3a7auH.

3amanue 3. i MCXOAHBIX JAHHBIX BBINOJHUTH MOCTPOEHHE CTOIOYATBIX U KPYTOBBIX
rarpaMm, MukTorpadukos (3 Buaa), MATPUIHBIX TpauKOB U KOHTPONBHBIX KapT Lllyxapra.

3ananue 4. IlogroroBuTh onucanue 3a7aHuil 1 u 3 B BUIE CHAWJOB 3JIEKTPOHHOU
Mpe3eHTalUH.

JlaGopatopHas pabota Ne3.

3amanue 1. 3anuimuTe Makpoc Ui MOCTpOeHus padoueit Tabmuibl B cpene Statistica 6.1
pPasMEpHOCTBIO:  KOJIMYECTBO  CTOJIOI[OB=KOJMYECTBO OYKB B  HMEHHM; KOJUYECTBO
CTPOK=KOJINYECTBO OYKB B pammiinu *5.

3aganve 2. 3anonmHuTe Tabmuiy Statistica 6.1, uCHONB3ys pa3IMUYHbIE 3aKOHBI
pacnpenenenus, ¥ CUuTaiTe 3TU 1aHHbIE B MAaCCUB.

3ananue 3. Co3gaiiTe mpolenypsl cpecTBaMu VB 11 pacueTa cpeiHero 3HaueHUs JaHHbIX
U CpEIHEro KBaJpaTuyHoro 1o croiaoduam. [lonydyeHHble 3HaUeHNs BBIBEIUTE HA HOBBIM pabouuit
JIMCT.

JlaGopaTtopHnast pabota Ne4.

3amanue 1. JIig MCXOAHBIX JAHHBIX BBIMOJHUTH pacueT MPOCTHIX CTENEHHBIX CPEIHUX,
MOJly, MeIuaHy, oKa3aTeJId BapHallii U PacCesHuUs.

3aganue 2. J[ns MCXOMHBIX JAHHBIX BBINOJHUTH OTCEB TPYOBIX MOTPEIIHOCTEH IO
cratuctuke CtbrofieHTa. Ha kakjoM oTceBa (pUKCUPOBATh: BCE CTATUCTUYECKHE MTOKA3aTENH (CM.
3aganue 1).

3amanne 3. OToOpa3uTh TMHAMHUKY M3MEHEHUSI CTATUCTHYECKHUX IMOKa3aTeNIe B Mpoliecce
OTCEBA.

3ananne 4. BBIOJIHUTE MPOBEPKY TUIIOTE3Y O TOM, YTO MCXOHBIE JAHHBIX ITOTYHHSIOTCS
HOpMaJIbHOMY 3aKOHY pacnpenenenus no kpureputo CAO, [Iupcona u Konmoroposa-CmupHoBa.
Jnst kaxmoro KpuTepusi 0ToOpa3uTh rpadudeckoe W TabmuyHOe TpeacTaBieHue. [locTpouTsb
TaOJIMILy CPaBHEHHUS PE3YJIbTaTOB MIPOBEPKH KPUTEPHEB.

3amanne 5. OdopMHUTh pe3yabTaT MNPEIBAPUTEIHLHON O00paOOTKHM JaHHBIX B BHJIC
MMCBbMEHHOTO OTYETA.



JlaGopatopHnas pabota Ne5.

3amanue 1. JIAs MCXONHBIX MJAHHBIX BBIMOJIHUTH pacuyeT MAaTpHUIbl KO3 (UIIUEHTOB
COIIOCTaBUMOCTH MO (PaKTOpaM M HAOIIOJCHHUAM, MATPHUIBl MAPHOH KOPPEISIIHUU, MATPHUIIBI
paccTosiHui (croco0 pacyeTa pacCTOSHUS COIIAaCOBATh C BEIYILIUM MIPETOAaBaTeIeM).

3ananue 2. BRIMOMHUTH KJIACTEPHU3AIHIO (PAKTOPOB 110 METOLY KOPPEJISLUOHHBIX TSI

3amanne 3. BeImosHUTH KilacTepusanuio HabmoaeHuid. KonmrmuecTBo Ki1accoB HE JTOKHO
0bITh MeHee 30. Bbibop npouenypsl KiiacTepu3alii COrjacoBaTh ¢ BEAYLIUM MIPENO01aBaTEIEM.

3amanne 4. OdopMuTh pPeE3yabTaT MNPEABAPUTEIBLHON 00paOOTKM JaHHBIX B BHJIC
NUCBbMEHHOTO O0T4YeTa. B oTdyere 0TOOpa3uTh: UCXOMHBIC JaHHBIC, MATPULIBI MEP CXOACTBA U HX
aHaJIN3, IEHAPUT KJIacTepHU3allH, COCTAaB IPYIII, HOBYIO MaTPUILy UCXOHBIX JaHHBIX.

Jlaboparopuas pabota Ne6.

3amanue 1. J{ns HMCXOAHBIX JAHHBIX IOCTPOEHHE NPOBEPKY HHTEPKOPPEISILIUU U
MYJIbTUKOJUIMHEAPHOCTH.

3ananue 2. [{1s1 MICXOAHBIX JaHHBIX MPOU3BECTU MOCTPOCHNE MHOXKECTBA HH(POPMATUBHBIX
¥ HeWH(OPMATUBHBIX (PaKTOPOB.

3amanue 3. Jlnd MCXOOHBIX JAHHBIX W JAHHBIX IIOCJIE KIJIACTEPU3AllMHd BBINOJHUTH
MOCTPOEHUE JIMHEHHOW W MYJIbTUIUIMKATUBHON Mojenel. Jlokazarh NMPUMEHUMOCTh KaXKIOW
MOJIETIH.

3ananue 4. IIpoBepuTh NPEANOCHUIKM METOAAa HAaWMEHBUIMX KBaJApaToOB Ul KaKJIOM
MOCTPOCHHOI MOJIENH.

3ananue 5. BBINOJIHUTH CpaBHEHUE MOTYYEHHBIX PE3YJIbTAaTOB

3amanue 6 (momomHuUTenbHOE). OIEHUTH CTPYKTypHas CTaOMJIBHOCTh HCIOIb3yEMbIX
MCXOJIHBIX JTAHHBIX.

CamocTosATenbHass  MOATOTOBKA K  KOJUJIOKBUYMY  INPOHMCXOAUT B TIpoIEcce
CaMOTECTUPOBAHUS M0 KaXKJO0M TeMe MpU U3Y4YE€HUHU Kypca.

Vxamure qeifcTBHE, KOTOPOE BEITOIHACT JAHHBI ATrOpHTM:

vd,
1. BeraucanTs cpeanee a0COTIOTHOS OTKIIOHCHAS: d = =1
n

4 07979 < %4 .
3

<

2. IlpoBepHTh HCTHHHOCTD HCPABCHCTBA:

N
3. Ecom HCPABCHCTBO HCTHHHO, TO HCT OCHOBAHHI oTBCpraTh

BBIIBHHYTYIO THIOTE3Y.

BbibepuTe OOQUH OTBET:
OTceB rpyObiX NOrpeLlHOCTEN ANA ManbiX 8bl0OPOK

OTces norpeLHocTen Ana 0onbLUKMX BbIOOPOK

lMpoBepka runoTesbl 0 QopMe pacnpedeneHna ana
DonbLIKMX BbIDOPOK

lpoBepka runoTesbl 0 PopMe pacnpegeneHns ana
MarbiX BbIDOPOK



Kakne HHCTRYMeHTE! EXcel MCnonb3yTeA npu
npeasapuTensHon odpadoTke 4aHHbIX?

BhblGepuTe OOMH MNK HECKONBKO OTBETOR:

[ MNoabop napameTpos
[ MacTtep guarpamm

[ CopTuposka

[ BCTpOeHHbIE yHKLMK
[ TOMCK pelueHus

]  PucosaHwe

Vxazare aeiicTaie, XOTOPOE BAINOIHACT JAHHBIT AIropiTM:

"
¥d,
1. Barsemims cpeamee a0CoTOTHOC OTRIoON e d = =L,
n

<o'l.
I

3. Ecom HCPABCHCTBO HCTHHMO, TO HCT ocHoBaMIit oTsCpraT™

2. IlpoBepHTs HCTHHHOCT HCPABCHCTBA: g -0,7979)

BALIBHIYTY?0 THIOTCTY.

BoiGepute 0auH OTBET:
OTces rpyGbix NOrpelHoCcTel AN Manbix sblb0poK
O1ces norpeluHocTen Ana GonbluKX BHIGOPOK

MpoBepKa rmnoTesbl 0 (hopMme pacnpeaeneHns aAng
Gonbiumx seiGopoK

rpoBepKa runoTessl 0 (POPME pacnpeaeneHia Ana
Manbix BLIGOPOK

[Na xapakTepUCTHEN CTENEHW B3AMMHON YOANEHHOCTH
3NEMEHTOSE MCTOMb3YIOTCA

BuiOepuTe 0OWH OTBET:
) Ko3thdUUMeHTEl Pao

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

) Ko3PHULUMEHTEI CBA3M



KnaccMOWKALWMA Kakon NPoLEayphl NPUBENEHA HIKE:

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

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

BhiGepWUTe OOWH OTBET:
ArmoMepaTMBHAA NpoLenypa

OWMEM3UMHAZA KNacTEPHAA NpoUsnypa
CTpYKTYpHbIE NpoUeaypbl

HewepapxMyeckue npouedypel

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

(W =y ot A xy)

0 L+

i 1
¥y Ey Xy A x
o Ey oy A

A A A A A
i» x, x; A x

rac vi

BriGepWUTe OOWH OTBET:

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

KOMWYECTBO HAGMIAEHUA

YCMNUBAET 3HAYEHWE COBNaaeHUn GUHAPHbLIX NPU3HAKOB
KO3MPUUNEHT

BrifepuTe OOWH OTBET:
XammaHa

Pao
CBA3M
CONOCTABUMOCTH

pacCcToOAHHWA



Pe3yNkTAaTOM MHOTOMEDHO TPYNNUPOBKK ABMNAETCH

Bri0epUTe OOMH OTBET:
DACYET BhIGOPOYHEIX XAPAKTEPUCTHK

OnpefdeneHWe CUMbl CBA3ZW BCeX (haKTOPOE Ha MyHKLMIO
OTKMUKS

pacnpegensHUe COBOKYNHOCTH Habn HOEHWIA Ha
0OQHOpOAHbLIE TPYNNBI

npeofpa3oBaHHe MCXOAHbIX OaHHbLIX

KosdUuHeHTamMK nogobna ABNAKTCA KO3PDHLHEHTLI

BoibepuTe 0OWH MNKM HECKONBKO OTEETOB:
XAMMaHA

CONOCTaBUMOCTH
paccToAHKA
Pao

CBA3M

PUCYHOK O3Ha4aET, 4TO

Y

BriGepUTE OOWH OTBET:

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

MakCHManeHaA QUCNEPCHA OCTATROE NPKM Manblx
JHAYEHHAX X

AdUCnepCHA OCTaTHOB pacTeET No Mepe YBEENWMYSHWA X



MNpegnoCeNE3MK METOEa HAMMEHBLUWX KEEOPATOB ABNAKTCA

BblGepuTe OOMH MNKM HECKONBKO OTBETOR:
] MeTepoCkelacTHYHOCTE OCTHATROB

O HOpManbHOE pacnpeieneHle OCTaTHoOB
] HOpMaANbEHOE pacnpefeneHWe HCXOOHBIX AgHHbIX

] MmMockedac THYHOCTE OCTATKOB



lexmomenne 2. OIIeHO‘IHI)Ie cpeacrea Jid nMpoBe€eaAcHU A l'IpOMeDKYTO‘IHOﬁ aTrecrainmmn

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OllEHOYHbIE CPEJICTBA /ISl NPOBEJACHUs MPOMEKYTOYHON aTTeCTAlNM:

Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouyHble CpeacTBa

OIIK-3: CnocobeH pemiath CTaHAapTHBIE 3a7a4i TPO(heCCHOHATBHON JesITEIFHOCTH Ha OCHOBE HH(POPMAIIMOHHON 1 O61bIuorpaduueckoil KyabTyphl ¢
nprMEHeHHEM HH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH U C YU€TOM OCHOBHBIX TpeOOBaHUI MH(POPMAIIMOHHOH 0€301acHOCTH;

OIIK-3.1

Hcnonp3yeT NpUHIMIIBL, METO/IBI M CPEACTBA
nHPOPMAIMOHHOMN 1 Oubnuorpaduyeckon
KYJIBTYPHI JJIS1 pEIICHNS] CTaHAAPTHBIX 33134
poeCCHOHATILHOM IeATETLHOCTH C
UCIIOJIb30BaHUE
MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI

OIIK-3.2

Pemaer CTaHJapTHBIE 3a1a4u
poeCCHOHAILHON JIEATEIIBHOCTH C YY4EeTOM
OCHOBHBIX TpeOoBaHMi HH()OPMAI[HOHHOMN
0e30IMacHOCTH

Ilepeuenvb meopemuyeckux 60npocos
. XapaKTepuCTUKA HAYYHOH ACSITEIBHOCTH.

. CpenctBa U METOIbI HAYYHOTO UCCIIEOBAHUS.

. Opranuzanus mnpouecca NpoBeACHUs UCCIIEI0BaHUI.

. ABTOMaTH3aIUsl HAyYHbIX UCCIIEJOBAHUN.

. DKCTIICpUMEHT M HaOIIO/ICHHE.

. Knaccudukanus ommbok B 9KCIIEPUMEHTANIBHBIX UCCIIEOBAHUSX.

. lenu u 3a1aun IKCIEpUMEHTAIbHBIX UCCIIEI0BAaHUI.

. [IpencraBnenne NCXOMHBIX IKCIIEPUMEHTAIBHBIX JaHHbBIX.

. Monymu a1t 00pabOoTKH SKCIIEPUMEHTABHBIX TAHHBIX.

10. Texnonorus Data Mining.

11. Knaccudukarnus mporpaMMHBIX CPEICTB JIJIsl 00pa0OTKH IKCTICPUMEHTATBHBIX JIAHHBIX.
12. CpencTBa BU3yalln3alluy SKCIEPUMEHTANBHBIX TaHHBIX.

13. Craructudeckasi OCHOBA NPEABAPUTEIbHON 00pa0OTKHU SKCTIEPUMEHTANIbHBIX JaHHbBIX.
IIpaxmuueckue 3a0anus

1. OnpenenuTh NpenMeTHYIO 007acTh A SMIMPHYECKOTO HUCCIEAOBAaHUSA: OOBEKT M
npeaMeT HcciefoBaHus, (OpPMYIMPOBKY LE€IM HCCIEAOBAaHMS C Y4eToM IeJei
(GYHKIIMOHUPOBaHUS 00BEKTA.

2. Jlna nmpenMeTHOR 0OJNAaCTH ONpPENETUTh OCHOBHBIE XapaKTEPUCTUKU HCCIIEAYEeMOTo
nporecca, Coco0bl MOTY4YEeHUs TaHHBIX U 0TOOPa3uTh B3aUMOCBSI3b MEXAY HUMU B BUJIE
JPEBOBUIHON MEHTAJIIBHOM KapThl.

3. s npenMeTHOM 06JacTH BBISIBUTD CYIIECTBYIOIINE MPOTUBOPEUHS U CPOPMYIUPOBATH
CYIIECTBYIOIIUE MPOOIEMBI.

3aoanus na pewenue 3a0ay uz npogheccuoHaIbHOU 001ACMU, KOMNIEKCHbIE 3a0AHUS

1. JI71s1 ICXOAHBIX IaHHBIX BHIMOJIHUTH pacyeT MaTpHLlbl KO3()(HUIIMEHTOB COTOCTABUMOCTH
no ¢akropaM U HaOMIONEHHUSIM, MAaTpPHUIbl MAPHOM KOPPEISLUU, MATPULIbI PACCTOSHUM.
BeIinonHuTh KiacTepu3aluio (pakTopoB Mo METONY KOPPEISIMOHHBIX IUIesA. BhIMOIHUTH
KJIACTEPU3AINIO HAOTIOACHUIA.

2. Jlna  MCXOIHBIX  JaHHBIX

O 00 1N DN K WN —

IIOCTPOEHUE  IPOBEPKY  HHTEPKOPPEISIIMM U




Kon
AHAUKATOPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

MYJIbTU-KOJUIMHEAPHOCTH, MPOU3BECTH IOCTPOCHHE MHOXKECTBa HWH(MOPMATUBHBIX U
HEHMH()OPMATUBHBIX (HaKTOPOB.

3. Jns MCXOAHBIX AAHHBIX M JAHHBIX MOCJE KJIACTEPU3ALMM BBINOIHUTH MOCTPOEHUE
JIMHEHON ¥ MYJIBTUIIMKATUBHOM Mojelel. JlokazaTe MPUMEHUMOCTb KaXX10M MOJIEIIH.

4. IIpoBepuTh NPEANOCHUIKM METOJAa HAMMEHBIIUX KBAJPATOB I KaXKJI0M MOCTPOECHHOMN
MOJI€IY. BBINIOJIHUTE CpaBHEHHE NTOYYEHHBIX PE3YIbTaTOB

5. OueHuTh CTPYKTypHAsk CTAOUIBHOCTD MCIIOJIb3YEMbIX HCXOAHBIX JaHHbBIX.

Tecmul

1. YKaxuTe MOHATHE, ISl KOTOPOTO IMIPHUBEACHO OIPEICIICHUE:
— JTO TIOKA3aTeNId, BHIPAKAIOIIMNE COOTHOIICHUS JBYX  COITOCTABIISIEMBIX
CTATHCTHYCCKUX XaPAKTEPUCTHK:
a) abCOIOTHBIE BETMYUHBI
0) OTHOCHUTEIIbHBIC BETUIMHBI
B) HATYpAJIbHBIC STUHUIIBI
I') HaTypaJIbHbIE BEIUYUHBI

_ 3 x
2. YKaXuTe Ha3BaHWE BEIMYMHBI, KOTOPAs PACCUMTHIBACTCS MO popMmyie X = ==L .
n

a) CpeaHssi TapMOHUYECKast
0) cpenHss reoMeTpuyecKas
B) CpenHsis apudmeTudecKas
I') CpeAHss KBaJpaTuiecKas

3. MOKHO JTU TOYHO ONIPEAETUTH MOHATHE IKCTIEPUMEHT?
a) CYIIECTBYET HECKOIBKO TOUYHBIX MMOHATUN

0) TOYHOTO OMPEICTICHUS TOHATHS HE CYIIECTBYET

B) JTr000€ HAOII0IeHNE

T') HUKOT/Ia HE OTPEAeTsIOCh

1) Ka4eCTBEHHOE HAOJIIOICHIE

OIIK-8: Cnocoben pa3zpabaThiBaTh aJrOPUTMbI M IPOTPAMMBbI, IPUTOHBIE AJI MPAKTHYECKOTO TPUMEHEHUS;




Kon
AHAUKATOPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

OIIK-8.1

Omnpenensier cpencTBa pa3paboTKu
MIPOTrPaMMHBIX CPEICTB JJIsS pELICHUs
MIPAKTUYECKHX 3a]a4 MpodeccrnoHalbHOI
NESATEIbHOCTH

OIIK-8.2

PazpabaTbiBaeT aaropuTMbl ¥ IPOrPaMMBI JIJIs
pelIeHus NPUKIaAHbIX 3a1a4 pa3InYHbIX
KJIACCOB

llepeuenv meopemuueckux 60npocos

. 3a/1a4u IpeIBapUTEILHON 00paOOTKU JaHHBIX.

. OtceB rpyObIX MOTPEIIHOCTEH.

. [IpoBepka runoTe3sl 0 BUAE paclpeneacHusl.

. AJITOpPUTMBI MIpEeIBAPUTENHHON 00pabOTKU JaHHBIX.

. [Ipumep pe3ynbTaroB npeaBapuTeIbHON 00pabOTKU TaHHBIX.

. KinacrepHbIil aHanu3: nenu u 3agadu.

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

. [Iponienypsl KilacTepHOTO aHAIN3a JaHHBIX.

. Knmaccugukanus nporenyp KiacTepHOTo aHalIu3a JaHHBIX.

10. ArnmomepaTuBHas npoieaypa KiacTrepusauu M0 pacCTOSHUIO.

11. MeToa BpOIJIaBCKOM TaKCOHOMUHU.

12. Metoa KOppeasiiuOHHbBIX TS/,

13. Meton k-cpennux.

14. Dranbl TOCTPOCHUS SMIIMPUUECKUX MOZEIICH.

15. Cnenudukanus IMIUPUIECKUX MOJIETIEH.

16. Ouenka napameTpoB SMIIUPUIECKOTO YPABHEHMS C TOMOLIBIO METO/Ia HAUMEHBIINX
KBaJIpaToB.

17. OueHka napameTpoB HEIMHEHHBIX MOAEIEHN.

18. OueHka NPUMEHUMOCTH AIMIUPUUYECKUX YPABHEHUH.

19. CpencrBa aBTOMaTU3aluN PETPECCHOHHOIO  aHAJIM3a.

20. Ponb ocTaTKoOB IIPpH U3YYEHUHU MHOKECTBEHHBIX MOJIEIIEH.

IIpaxmuueckue 3a0anus

1. JIns MCXOOHBIX ASMIMPUYECKUX JAHHBIX OIPENENIUTh MPEANnonaraeMyr QYyHKIHIO
OTKJIMKa 1 Ha0Op (akTOpoB ¢ 000CHOBAHUEM I10 CMBICITY 33J]a4i. BBIMOIHUTH MOCTpOEHUE
CTOJOYATBIX M KPYIOBBIX JHarpamMM, HUKTOTpaUKOB, MATPUYHBIX TpapuKoB U
KOHTpPOJbHBIX KapT [lyxapra.

2. JIns MCXOAHBIX NAHHBIX BBIMOJHUTH OTCEB TPYOBIX MOrPEUIHOCTEN IO CTATUCTHKE
Creionenta. Ha xaxaom orceBa (HUKCHpPOBaTh: BCE CTAaTUCTHYECKHE IIOKa3aTelu.
OTo0pa3uTh IMHAMUKY U3MEHEHMsI CTaTUCTUUECKUX TI0Ka3aTesell B mpoliecce oTceBa.

3. BBINONHUTH NPOBEPKY TMIOTE3y O TOM, 4YTO MCXOAHBIE JAHHBIX MOJYMHSIOTCS
HOpMaJIbHOMY  3akOHY pacnpenenenuss 1o  kpureputo  CAO, Ilupcona wu
Konmoroposa-CMupHoBa. J1Jis1 Kax10ro KpUTepusi 0TOOpa3uTh rpapuueckoe U TabInYHOe
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Kon
AHAUKATOPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

npezcrasieHue. [locTpouTts TabnuIly CpaBHEHUS PE3YJIBTaTOB ITPOBEPKU KPUTEPHUEB.
3adanus na pewerue 3a0au u3 nPogheccuoHaIbHOU 00IACTU, KOMNIEKCHbLE 3A0AHUS

1. JI71s1 ICXOAHBIX TaHHBIX BBIMIOJIHUTH PacyeT MaTpHIIbl KO3(DOUITUESHTOB COMTOCTABUMOCTH
no ¢akropaM W HAOTIONEHUSM, MATPUIBI TMAPHON KOPPEISAUU, MATPUIILI PACCTOSHUM.
BeimoHuTh KilacTepu3alyio (pakTopoB Mo METONY KOPPEISIHMOHHBIX TUIesi . BBIMOIHUTS
KJIACTePU3AIUIO HAOIIOCHUN.

2. Jlms  WCXOOHBIX JIaHHBIX  IIOCTPOCHUE  TIPOBEPKY  HHTEPKOPPEISIUH |
MYJIBTU-KOJUIMHEAPHOCTH, TPOU3BECTH IOCTPOCHHE MHOXKECTBA HWH()OPMATHBHBIX U
HerH(pOpMaTUBHBIX (DAKTOPOB.

3. JIns MCXOAHBIX JTAHHBIX M JAHHBIX IOCJIC KIACTEPU3AIUU BBHIMOJIHUTH MOCTPOCHHE
JMHEWHOW Y MYJIBTUIUIMKATUBHOM Mojenel. JlokazaTh MPUMEHUMOCTh KaXKI0W MOJICIIH.

4. IIpoBepuTh MPEANMOCHUIKH METOJ]a HAUMEHBITNX KBAJIPaTOB ISl KAKIOW MOCTPOSCHHOU
MojieTi. BBITIOHUTE CpaBHEHUE TIOTYUYECHHBIX PE3YJIbTATOB

5. OueHUTh CTPYKTypHAsE CTAOMIILHOCTH MCIIOJIb3YEMbBIX HCXOIHBIX JaHHBIX.

Tecmul

1. «Bb16opka» — 310

a) 4YacCTh IeHEePaJIbHOM COBOKYITHOCTHAJIEMEHTOB, KOTOpasi 0XBaThIBA€TCsl HAOIIOIEHUEM
0) 4acTb HEKO MOCIEJOBATEILHOCTH 3JIEMEHTOB, HE SBJISIFOIIUXCS COBOKYITHOCTBIO

B) 4aCTh 3JIEMEHTOB PACIIOJIOKEHHBIX B 3HAYUTEIbHON OJIM30CTH APYT K APYTY

I') 4aCTh JIEMEHTOB PACHOJI0KEHHBIX HE3aBUCUMO OT PACCTOSHUS

2. KnacTtepHblil aHanus 370...

a) 9TO COBOKYITHOCTh METO/IOB, IO3BOJISIIOIMX MOHSATH CMBICI OBITHS

0) 9TO COBOKYITHOCThH METOJIOB, TIO3BOJISIFOIIMX CKJIA/IbIBATh BCE JAHHBIC BMECTE

B) 3TO COBOKYIIHOCTb METOJIOB, IO3BOJSIOIIMX KJIACCU(PHUIMPOBATH MHOTOMEPHBIE
HaOIOIeHUs

3. K rpyObIM ommOkaM OTHOCSTCS

1) mpocyeThl 3KCTIepUMEHTATOPa

2) cOOM BBIYUCIUTEILHON TEXHUKH

3) anomanuu B paboTe U3MEPUTENBHBIX TPUOOPOB




0) Ilopsinoxk mpoBeJAeHHs] NMPOMEKYTOYHOM aTTeCTAIlMU, TMOKA3aTeJId M KPUTePHHU
OlLleHUBAHUS:

[Ipomexxyrounass — arrectauus 1o  gucuuiuiiHe  «OCHOBa  AKCHEPUMEHTAIbHBIX
uccienoBanuii Ha O9BM» BKiIIO4aeT TeOpeTUYECKHUe BOMPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb
YCBOGHHSI OOYYalOIIMMUCS 3HAHWHA, W MPAKTUYECKHE 3a/JaHus, BBIABISIONINE CTETCHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIIAJCHU, TPOBOAUTCS B (popme B popme dK3aMeHa C OILICHKOM.

DK3aMEeH C OLIEHKOM M0 TUCIUIUIMHE IPOBOAUTCS B YCTHOH (hopMe 10 3aJJaHusAM, KaKI0€E U3
KOTOPBIX BKJIFOYAET J[BA TEOPETUUECKUX BOIPOCA U OJUH MPAKTUYECKUH.

IMoka3aTeu U KPUTEPHU OLIEHUBAHNS 324€Ta ¢ OLIEHKOI:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydarolmuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U TIIIyOOKOe 3HaHue
yueOHOro Marepuana, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOIHO OIepUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIMSIX TOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamna) — OOydYaroIIHMiCS JEMOHCTPUPYET CPEIHHUA YpPOBCHB
c(OPMHPOBAHHOCTH KOMITCTCHLIMI: OCHOBHBIC 3HAHMSA, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKU, HETOUHOCTH, 3aTPYAHEHHUS [IPU aHAJTUTHUECKUX ONEpaIHsIX, IepeHoce
3HaHUH U yMEHUI1 Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLICHKY «YyI0BJIEeTBOPHUTEJBLHO» (3 6amia) — oOyyarouuiicss JeMOHCTPUPYET MOPOTOBBIN
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMIA: B X0JI€ KOHTPOJIBHBIX MEPONPHUATHI JOMYyCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTICNIbHBIX 3HAHHWI, YMEHUH, HaBBIKOB, OOYyYaroIIHiics
UCTIBITHIBACT 3HAYUTENIGHBIC 3aTPYJHEHUS TPU ONEPHPOBAHUU 3HAHUSMH M YMEHUSIMH TPU HX
MEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «HEeyJ0BJIeTBOPUTEJIbHO» (2 0ayuia) — oOyyaroluiicss IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUecKOro MaTepuaa, JOMyCKaeT CyIlleCTBEHHbIE OINOKH, HE MOXKET ITOKa3aTh
MHTEJUICKTYaJ IbHBIC HAaBBIKU PEIICHUS MMPOCTHIX 3a/ad.

— Ha OIICHKY «HeyA0BJIeTBOPUTeIbHO» (1 6ain) — o0ydaromuiics He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCHPOH3BEACHUS U 00BACHEHNS HH(OPMAIIMH, HE MOXKET TI0Ka3aTh HHTEIICKTYalIbHbIC
HABBIKU PEUICHHS MPOCTHIX 33]1a4.



