MHWHUCTEPCTBO HAYKW U BBICILIET'O OBPA30BAHUSI
POCCHUMCKOU ®ENIEPAIIUU

DenepanbHOE rOCYJapCTBEHHOE GIOKETHOE o0pasoBaTelbHOE yupexkacHHe
BBICIIEr0 0Opa3zoBaHus
«MarHuTOropcKHii rocy 1apcTBEeHHBIM TeXHUYECKHiT yHuBepcurer uM. I.U. Hocosa»

o % YTBEPXJIAIO
“2 %2 lupextop UCAul
7 / O.C. Jlorynosa

11.02.2022 .

PABOYAS ITPOT'PAMMA JUCIUATIJIAHBI MOAYJIsI)

ITPOI'PAMMHPOBAHHE H AHAJTHTHKA F'OPOJCKHX JAAHHBIX

Hanpasnenune noarorosku (crenuansHocTs)
08.04.01 CrpoutenscTBo

Hanpasnennocts (mpoduns/cniennamsarys) IIpPOrpamMMBbI
YnpasiieHue NpocTpaHCTBEHHBIM Pa3BUTHEM FOPOJIOB

YpOBeHS BBICIIEro 00pa3oBaHus - MATHCTPaTypa

®opma o0yueHus
OuHas

Wucruryt/ gakynsrer  UHCTHTYT CTpoHTeNbCTBA, apXHUTEKTYPBI U HCKYCCTBA

Kadenpa YpOaHHCTHKU U HHKEHEPHBIX CHCTEM
Kypc 1
Cemectp 2

Maruuroropck

2022 roxg
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl YpOAaHUCTHUKU M WHXCHEPHBIX CHCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.szpOBLIOB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
yueOHOM Tojly Ha 3acefaHuu Kapeapsl YPOAHUCTUKU U MHKEHEPHBIX CUCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.MT?ypOBHOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

IensmMu ocBoeHust aucuuiuidHbel (Moayinsi) «lIporpammupoBaHne M aHaJIUTHKA
TOPOACKHX JAaHHBIX» SBJIAETCS O3HAKOMJICHHE CTYACHTOB C Oa30BbIMH MOHATHSAMH U
aroputMamMu  cbopa v 00paboTkM HMHGOPMANMK B XOJ€ MPOBEACHHUS SKCIEPHUMEHTOB,
dbopMUpOBaHUE TPEICTABICHUNA O METOJaX W alTOPUTMAax OOpaOOTKH JaHHBIX, UX aHAIH3a U
VICII0JIb30BaHUS JUUIS PEILICHUS HAYYHBIX M IPUKJIAJHBIX 3a/1a4.

Jnst nOCTHKEHMs IIOCTaBIEHHOM Lienu B Kypce «lIporpammupoBaHue M aHaIMTHKA
TOPOJICKHUX JAaHHBIX» PELIAOTCS 3aJa4H:

— U3y4EHHE CTIOCOOOB MPEICTABICHUS U MOJICNIEeH JaHHBIX;

— U3y4YEHHE U UCCIIeI0BaHKE NPeoOpa30BaHUi U KIACTEPU3ALUU JAHHBIX AJIS CHUXKCHUS
pa3MEpHOCTH PErPECCUOHHBIX MOJEIIEH;

— W3Y4YECHHE METOJAa HAaUMEHBIINX KBAJpaTOB I OLCHUBAHMS [IapaMETPOB JIMHEHHOW U
HEJIMHEHHOMN perpeccuy, BpeMEHHBIX PsAJIOB U CUCTEM YPaBHECHHU;

— OCBOCHHE METO0B BU3yaJIN3alMH DKCIIEPUMEHTAJIbHbBIX JAHHBIX;

— OCBOCHHE MPOTPAMMHBIX CPEACTBAX AJIsi 00pabOTKH TaHHBIX;

— peajlu3aluo0 OCHOBHBIX AJITOPUTMOB OOpAaOOTKU JaHHBIX CPEICTBAMU IPOIPaAaMMHOIO
o0ecrieueHrs U BBIYUCIUTEIbHON TEXHUKH;

— (opMupoBaHHE HABBIKOB IO BbIPAOOTKE pEIIEHUI HAa OCHOBE aHajIM3a Pe3yJIbTaTOB
00pabOTKH TaHHBIX.

2 MecTo TMCHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOil IPOrpaMMbl

Juctumuna [IporpamMmmupoBaHMe ¥ aHAJIMTHKA TOPOJCKUX JAHHBIX BXOJHUT B
00s3aTenpyro YacTh yueOHOro I1aHa 00pa3oBaTeIbHON IPOTrPaMMBI.

Jing  w3ydeHWs ~ TUCHMIUIMHBI ~ HEoOXoauMbl  3HaHUS  (YMEHUS,  BIAJICHHSA),
c(OpMHUPOBAHHEIC B Pe3yJIbTATE U3YUCHUS TUCITUTUINH/ TIPAKTHK:

OcHOBBI Hay4HOI KOMMYHHUKAIIUU

MeTo1010THs U METO/IbI HAYYHOT'O UCCIIEJOBAHHS

3HaHus (YMEHMs, BIIaJIEHUs), IOJyYSHHbIE NMPU MU3YyYeHUU JaHHOM IUCIMIIIMHBI OynyT
H€06XOI[I/IMBI AT U3YUCHUA I[I/ICIII/IHJ'H/IH/ IMPAKTHK:

ITonroToBka K nporeaype 3aliThl U 3alI1Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

OCHOBBI yIIpaBJIeHHs IPOEKTHOM A€ATEIbHOCTBIO

3 Komnerenuun odyuarouierocs, (popMupyembie B pe3yibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pesynbrare ocBoeHus AucUUIUIMHBL (Moayns) «[IporpamMmmupoBaHuMe U aHaJIUTHKA
TOPOJICKUX JAaHHBIX» 00y4aroUuiics JoHKEeH 001aaaTh CIeIyIOIMMHA KOMIETEHIIUSMHU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-2 Cnoco0eH aHalIu3UpOBaTh, KPUTUYECKH OCMBICIMBATH M NPEACTABIATh MH(YOPMALHIO,
OCYIIECTBIISATh NMOUCK HAyYHO-TEXHUYECKON HMH(OpManuy, NpuodperaTh HOBbIE 3HAHUS, B TOM
YHCIIe C TOMOIIBIO HH(OPMAIIMOHHBIX TEXHOIOTUH

OIlK-2.1 OcymecTiser c60p U MPOBOJUT CUCTEMATH3AIMIO HAYYHO-TEXHUYECKOM
nHpopMallUd O paccMaTpUBAEMOM OOBEKTE, B T.4. C HCIOJb30BAHUEM
MH(GOPMAIIMOHHBIX TEXHOJIOTUI

OIIK-2.2 OrneHuBaeT  JIOCTOBEPHOCTh  HAYyYHO-TEXHHUYECKOW HWHMOpManum o
paccMaTpPUBAEMOM OOBEKTE
OIIK-2.3 Hcnonb3yeT cpeAcTBa MPUKIAAHOTO MPOTPaMMHOTO OOECTICueHUs st

00OCHOBaHHS  pe3yJbTaTOB  pEUIEHUS  3aJadyd  MpodeccruoHalIbHOMI
JeSITeITbHOCTH




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUILIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KoHTaKkTHas padora — 33,05 aka. 4acos:
— aynuropHas — 30 akaj. 4acoB;
— BHeaynutopHas — 3,05 akaj. 4acos;
— caMocTosTenbHas pabora — 39,25 akan. 4acos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast ) =
o | xonrakHas pabora E 3 ®dopma TeKyILero
g B
& o )31 KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) E B A . p Kon
S 3 © | camocrosTensHOl | ycneBaeMocTH U
JTACIUTUTAHBI 5 [ . | xomnerenin
@) 2 £ paboThI TIPOMEKYTOYHOM
nab. | mpakr. | 5 & ATTeCTallNH
Jlek. s < 11
3aH. 3aH. | O &
1. DKCHEepHUMEHT: OCHOBHBIE
TIOHSTHSI, ISTH U 3aJa4H
1. Ilogroroska k
1a00paTOpHOMY
3aHS-THIO
1. Becena -
1.1  Paccyxnenus o0 2. Bomosmenne oOcyxieHne
31.<cr1e UMEHTE AaopatopHoii 2. ITposepka OIR-2.1,
p : 1 3 PaBOTHI - IPOBEpKa OIK-2.2,
Knaccudukanus — ommbok nabopaTopHO
3. OIIK-2.3
IKCIIEPUMEHTA padoTHI
CamocTrosTenpHoe o
- | 3. YcrHeii onpoc
2 u3ydeHue yueOHoun
Y Hay4HOU
JIUTEPATyPhI
1.
1.2 Tloaxoasl k 00paboTKe CaMocCTOsTENbHOE 1. Becena - OIIK-2.1,
AKCIEPUMEHTATBLHBIX 1 3 |usyucHue yueOHOI 00CyXIcHHE OIlK-2.2,
JTaHHBIX U Hay4yHOH 2. YcTHBIi onpoc OIIK-2.3
JUTEPATYPHI
HWroro no pazaeny 2 6
2. TIporpammHoe oOecneueHue
CTaTHCTHYECKOTO aHamM3a s
00paboTKU IKCHEPUMEHTAIBHBIX
JIAHHBIX
1. ITogroroska kK
1a00paTOpHOMY
3aHATHIO
1. Becena -
2. BrimonHenue o6e cHIe
21 1 Xapaxrepucruka nabopaTtopHOH YA OIIK-2.1,
. 2. Ilposepka
IporpaMMHBIX  Mogaynei| 2 2 2 paboTHI . OIIK-2.2,
nabopaTopHOH
Ut 00pabOTKHU TaHHBIX 3. AGOTLI OIIK-2.3
CaMmocrosTensHoe pabo?
.| 3. YcrHeiii ompoc
u3yyeHue y4eOHOH
U Hay4yHOH
JHUTEPATYPHI




2.2  Texuomorms Data
Mining — coBpemeHHOE
CpeICTBO JNOOBIYH "
00pabOTKH JTaHHBIX

1. BoimonmHenwue
nabopaTtopHoOn
paboTb

1. Verublit onpoc

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

2.3 0630p pBIHKA
MPOrPaMMHBIX CPEICTB IS
00pabOTKHU IaHHBIX

1.
CamocrosTensHoe
u3ydeHue yueOHon

JUTEPATypEI.

2. Aranmuz
HHPOPMAITHOHHBI
X PeCypcoB
TIPOU3BOIUTENEH
MPOTrPaMMHOTO
obecrieyeHus st
00paboTku
9KCIIEPUMEHTAIbH
BIX JAHHBIX.

1. TectupoBanue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

Hroro no pazneny

3. IIpensaputenbHas o0paboTka

OKCINEPUMEHTAJIBHBIX JaHHBIX

3.1 Bri6opouHble
XapaKTepUCTHKA H OTCEB
IpyOBIX MOrpeIIHoCTeH

1. [loaroroBka k
nabopaTopHOMY
3aHATHIO
2. BeimonHenue
1a00paTOpHOI
paboThI
3.
CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYpPbI

1. TectupoBanue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

3.2 IIpoBepka rUIOTE3bI O
BHUJIE pacnpeneneHus
CIy4yalHON BEJTMYUHBL

1. Boinonnenue
nmabopaTopHOit
paboThI
2.
CaMocCToATenbHOE
M3y4eHHe yueOHOH
U Hay4yHOH
JIUTEPATypPbI

1. ITpoBepka
n1abopaToOpHOM
paboTh
2. TectupoBanue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

3.3 Anroputm
MPEBAPUTENBLHON
00pabOTKN TaHHBIX

1. Boinonnenue
nmabopaTopHOi
paboThI
2.
CaMocCToATeNnbHOE
M3y4eHHe yueOHOH
U Hay4yHOH
JIUTEPATypPbI

1. Konnoxsuym

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

Uroro no pazneny

4. MHOTOMEpHBIE TPYNITUPOBKU

4.1 KnacrepHblii aHaIM3 U
MEpHI CXO/ICTBA

1. ITogroroska Kk
1ab0paTOpHOMY
3aHATHIO
2. BrimonHenue
nabopaTtopHOH
paboTHI
3.
CamocrosTensHoe
M3yYeHHEe yu4eOHOH
U Hay4yHOH
JUTEPATYPbI

1. TectupoBanue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3




4.2 Ipouenypsr
KJTaCTEPHOTO aHaIM3a

1. Beinonxenue
1abopaTopHOI
paboThI
2.
CamocrosTensHoe
u3ydeHue yueOHon
Y HAYIHOH
JUTEPATYPEI

1. TlpoBepka
nabopaTopHO’
padoThI
2. TectupoBaHue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

Uroro mo pazneny

5. MHOX€eCTBEHHBIH
JAHHBIX

aHajiu3

5.1 DOranel  o0paboTku
JAHHBIX B MHOXXECTBEHHOM
aHanm3e

1. ITogroroBka K
nabopaTopHOMY
3aHSITHIO
2. Beinonxenue
1abopaTopHOI
paboThI
3.
CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYpPhI

1. TectupoBanue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

5.2 MHOXeCTBEHHBII
KOPPEIAIIMOHHbBIA aHaIN3

3,25

1. Boinonnenue
nabopatopHoOn
paboThI
2.
CamocTosTenbHOe
U3ydeHHe y4eOHOM
U Hay4HOH
JUTEPATYPHI

1. YerHslit onpoc

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

5.3 MHOXeCTBEHHEII
perpeccHoHHbIN aHaIN3

1. Boinonnenue
nmabopaTopHOt
paboThI
2.
CamocTosTenbHOe
M3y4eHHe yueOHOH
U Hay4yHOH
JIMTEPATypPbI

1. TectupoBanue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

54 IToBepxka
MPUMEHUMOCTH
IMITUPUYECKHX MOAEIEH

1. Boimonnenue
nmabopaTopHOi
paboThI
2.
CamocTosTenbHOe
M3y4eHHe yueOHOH
U Hay4yHOH
JIUTEPATypPbI

1. ITpoBepka
n1ab0paTOpHOM
paboTh
2. TectupoBanue

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

5.5 3HaueHHe OCTaTKOB
MPY U3YYEHHUH PE3yJIbTaTOB
MHOECTBEHHOM perpeccuu

1. Boimonnenue
nabopaTtopHOH
paboTHI
2.
CaMocrosTensHoe
u3ydeHue y4eOHOH
U Hay4yHOMH
JIUTEPATYypPbI

1. Konnoxsuym

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

Uroro no pazneny

16,25

Hroro 3a CEMECTpP

15

15

39,25

OK3aMCH

Hroro no JUCHUIIIINHE

15

15

39,25

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunuonHble 0Opa3oBaTeIbHbIE TEXHOJIOTUH, OPUEHTUPOBAHHBIE HA OPraHHU3AIII0
00pa3oBaTeNbHOrO TMpollecca M MPEANOJIaralollyl0 MPSIMYI0 TPAHCISIUI0O 3HAHUM  OT
IpernoaaBaress K aCHUPaHTy.

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

NudopmanvonHas  Jekuuss —  [OCJIEIOBATENbHOE  U3JIOKEHUE  MaTepuaia B
JTUCITUTUIMHAPHON JIOTUKE, OCYIIECTBISEMOE MPEUMYIIECTBEHHO BEPOAIBHBIMU CPEICTBAMU
(MOHOJIOT TpernoaaBaTesl).

JlaboparopHasi paboTa — opranu3anus yaeOHoW paboThl C pealbHBIMU MAaTePUATbHBIMU H
UH(OPMALIMOHHBIMU OOBEKTaMM, DSKCIEpUMEHTallbHasg padoTa C aHAJIOTOBBIMH MOJAEISMU
peaTbHBIX OOBEKTOB.

2. TexHonoruu npoOIeMHOro oOyueHusi — opraHuzanus 00pa3oBaTEILHOTO Mpollecca,
KOTOpasi MpeAINoIaraeT MOCTAaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JAAHHME yUEOHBIX MPOOIEMHBIX
CUTYalui JUJIsl CTUMYJIMPOBAHUS aKTUBHOW MO3HABATEILHON A€ATEILHOCTH aCIIUPAHTOB.

3. MHTEepakTUBHBIC TEXHOJIOTHH — OpTraHU3aIims 00pa3oBaTEILHOTO IMPoIecca, KOTopas
MpeJoiaraeT akTUBHOE M HEJIMHEMHOE B3aUMO/ICHCTBUE BCEX YUACTHUKOB, IOCTH)KEHUE HA STOU
OCHOBE JIMYHOCTHO 3HAYMMOTO JIsl HUX 00pa30BaTEILHOTO PE3YIIbTATA.

@opMbl Y4eOHBIX 3aHITHI C HCIOJb30BAHHEM CHEIMATU3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexusi «oOpaTHOM CBSI3U» — JICKIUSA—TIPOBOKAIMS (M3I0KEHHE MaTepHualia ¢ 3apaHee
3aIUTAaHUPOBAHHBIMU OIIMOKAMH ), JIEKIUS-Oece1a, JICKIUS-TUCKYCCHs, ISKIUA-KOH(DEePEHIIUS.

4. UndopmaninoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTelIbHbIE TEXHOJIOTUU — OPTaHU3alIUS
00pa3oBaTeNbHOIO MpoIecca, OCHOBAHHAS HA MPUMEHEHUU MPOTPAMMHBIX CPell U TEXHUUYECKHUX
CpeacTB pabOThI CO 3HAHUSAMU B PA3IMYHBIX TPEIMETHBIX 00IACTIX.

6 YueGHO-MeTOoAMYecKOe o0ecriedeHUue CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCcs
[Ipencrasneno B mpuioxxeHuu 1.

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

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIHUIIHHbBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. O6paboTKa IKCIepUMEHTANbHBIX AaHHbIX Ha OBM : yueOnuk / O.C. JloryHoga, I1.1O.
Pomanos, E.A. Unpunra. — M. : UHOPA-M, 2021. — 377 c¢. — (Bricmee oOpa3oBaHue:
Acnupantypa). — DOI 10.12737/1064882. - ISBN 978-5-16-015870-9. - TekcT : 371€KTPOHHBIIA. -
URL: https://znanium.com/catalog/product/1064882 (nara oGpamienus: 11.05.2021). — Pexum
JIOCTYTA: MO TOMHCKE.

0) lomostHuTeIBLHASI TUTEPaTypa:

1. Jlorynosa, O. C. DkcnepTHbI€ OIIEHKH W CUCTEMbl B METAJUIYpPTrUU YEPHBIX METANIOB
[DnekrponHblid pecypc] @ yueoHoe mocobue / O C. Jlorynosa, E.A. WUnbpuna, 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. — MakpooObeKT.

2. I'puropweB, A.A. MeToabl U anroputMbl 00pabOTKK JaHHBIX : yuel. mocobdue / A.A.
['puropres. — M. : UHOPA-M, 2018. — 256 c. + [lor. MmaTepuaisl [ 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. — Marauroropck : «MI'TY um. I'.1.
Hocogay, 2007. - 12 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue N .
10 ° IOroBopa Cpok aeicTBus JIULIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional
STATISTICA |K-139-08 ot 22.12.2008 6eccpoyHO
7Zip CBOOOTHO 0eccpouHO
Anaconda ¢BOOOHO 0OECCPOUHO
JetBrains
PyCharm CBOOOIHO Secepodro
Community pacmpoctpansiemoe [10
Edition
IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI
HasBanue kypca Ccblika
{ggggﬁgﬁhggﬁem Axapemus Google URL.: https://scholar.google.ru/
HauunonansHast
uHGOPMALIMOHHO-aHAIMTHYECKAS URL.: https://elibrary.ru/project_risc.asp
crucrema — Poccuiickuii MHIEKC HAYYHOTO
DNEeKTPOHHBIE  pecypchl  OMOIMOTEKU ) . _
MLTY i, T Hocona https://magtu.informsystema.ru/Marc.html?locale=ru

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MatepuranbHO-TeXHUYECKOE 00ecreYeHre IUCIUIUIMHBI BKIIOYAET:

1. JlekuuonHas ayauTopusi MynbTUMEIUNHHBIE CpEICTBA XpaHEHUs, Mepeaadud |
npezcTaBieHns HHGopMaIu

2. KomnbrotepHslii kiace. IlepcoHanbHbIE KOMITBIOTEPHI C BUPTYAIbHON MAITMHON IS
ycraHoBkH cepBepHoro IIO, Beixomom B MHTEepHET M C JOCTYIOM B 3JIEKTPOHHYIO
nH(pOPMaAIMOHHO-00Pa30BATENHHYIO CPEAY YHUBEPCHUTETA.

3. Ayauropuu A CaMOCTOSITEbHON pabOThl: KOMITBIOTEPHBIE KJIACCHI; YNTAIbHBIE 3aJIbI
6ubmuorexu. Bee kiaccel YUT n ACY ¢ nepcoHalbHBIMU KOMITBIOTEpaMH, BbIX0A0M B MIHTEepHET
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.

4. AynuTopuil 1Uisl TPYNIOBBIX U UHAWBHUIYAJTbHBIX KOHCYJIbTALUN, TEKYIIIETO KOHTPOJIS
U IPOMEKYTOUHOM artecTauuu. Aya. 282 u kinaccsl YUT u ACY.

5. Tlomemenust Juiss CcamMOCTOSTENbHOM pabOThl  O0yYaromMXcCs, OCHAIIEHHBIX
KOMIIBIOTEPHON TEXHMKOW C BO3MOYKHOCTBIO MOJKIIOYEHMS K ceTu «IHTepHET» M HaaudueM
JIOCTYTIA B AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBaTenbHy0 cpeny opranusammn. Kimaccsr YUT
nACY.

6. IlomemeHuss ans XpaHEeHUS H MPOQUIAKTUIECKOTO OOCITY)KUBAHUS Y4eOHOTO
o0opynoBanus. LleHTp nH(pOpMAIMOHHBIX TEXHOIOTUH — aya. 372.



IIpuiaoxkeHue 1. YueOHO-MeTOANYECKOe o0ecIrieueHue
CaMOCTOATEJIbHOU PA0GOTHI O0YyUAIOIIHXCA

B Tedenme cemecTpa KaXKAblil CTYIEHT BBIMOIHAET JJAOOPATOPHBIC 3aHITHS.

JlaGopaTtopHnast pabota Nel.

3ananue 1. OnpeaenuTs NPeAMETHYIO 00JIACTh I IMIHUPUISCKOTO UCCIICIOBAHUS: O0OBEKT
U IOpeIMeT HUCCIeAOBaHMs, (OPMYIUPOBKY 1€ HCCIEIOBaHHUA C y4eToM ILesiei
(GYyHKIMOHUPOBAHUS OOBEKTA.

3aganue 2. Jlng mnpenMeTHOM 00JacTH  ONPEAETIUTh OCHOBHBIE XapPaKTEPUCTUKU
UCCIIETyEMOTO TPOoLiecca, CIIOCOOBI MOTYYEHHUS JAHHBIX U OTOOPAa3UTh B3aUMOCBSI3b MY HUMHU
B BUJI€ JPEBOBHUIHON MEHTAIbHOM KapThl.

3aganue 3. JIng mnpenMeTHOH OONACTH BBIABUTH CYIIECTBYIOIIME NPOTUBOPEUHS U
c(OpMYIHPOBATH CYIIECTBYIOIIUE TPOOIIEMBI.

3ananue 4. [logroroButh onucanue 3agaHuii 1 — 3 B BUAE 3JIEKTPOHHOM NpE3EHTAUU U
(aiina 3JeKTPOHHBIX TaOJIUL C SMIMPUYECKUMU JTaHHBIMU.

Kparkue ykazanus:

1) ucxonHble JaHHBIE Ul UCCIIEAOBAHUS MOT'YT OBbITh 110100paHbl CAMOCTOSITEIBLHO WU U3
MCTOYHUKA OCHOBHOM JIUTEPaTypHI;

2) KOJIMYECTBO HAOJIOICHHH JTIOJDKHO COCTAaBISATh He MeHee 100);

3) npeBoBHMIHAs MEHTaJbHAas KapTa JOJKHA COJIEp)KaThb HE MEHEE JABYX OCHOBHBIX
[PU3HAKOB TPYIIIMPOBKHU U HE MEHEE TPEX IMapaMeTPOB B COCTABE KaXJ10M IpyIIbl;

4) MTHCTPYMEHTOM JUIsl OTOOpaKEHUSI MEHTAIIbHOM KapThl BeIOepUTEe MS Visio.

Jlaboparopnas pabota No2.

3anmanue 1. McxomHbple SMIUpUYECKUE TaHHBIC Pa3MECTUTh B TakeTe Statistica.

3aganue 2. Jln MCXOAHBIX SMIMPUYECKUX JAHHBIX OIPENENIUTh IPEIoIaraeMyro
(GYHKINIO OTKIIMKA ¥ HA00p (haKTOPOB ¢ 0OOCHOBAHUEM II0 CMBICITY 3a7IauH.

3aganue 3. Jln HMCXOAHBIX JAHHBIX BBIIOJHUTH IOCTPOEHHE CTOJIOUATBIX M KPYrOBBIX
IrarpaMm, MukTorpadukos (3 BUaa), MATPUIHBIX TPaQHUKOB U KOHTPOJIBbHBIX KapT Llyxapra.

3aganue 4. IloarotoBuTh omnucaHue 3amaHvii 1 m 3 B BHUIE CJAWIOB 3JIEKTPOHHOM
IPEe3eHTAlHH.

JlaGopaTtopnast pabota Ne3.

3aganue 1. 3anuumTe Makpoc JJis MOCTpOeHMs paboueit Tabnuubl B cpeae Statistica 6.1
pPa3MEpHOCTBIO:  KOJMYECTBO  CTOJOLIOB=KOJWYECTBO OyKB B  HMMEHM;  KOJIMYECTBO
CTPOK=KOJINYECTBO OYKB B (hammuu *5.

3amanue 2. 3anonHute Tabnumy Statistica 6.1, HCHOIB3ys pa3iIMyYHbIE 3aKOHBI
pacripesiesieHus], U CUUTalTe 3TU JaHHbIE B MACCHB.

3ananwue 3. Co3naiite mporeaypsl cpeactamu VB 1i1s pacueTa cpeiHero 3HaueHus TaHHBIX
U CPEIHEro KBaJpaTHUHOro Mo cronduaM. IloxydyeHHble 3HaUeHUs BRIBEIUTE HA HOBBIM pabounit
JIUCT.

JlaGopatopHas pabota Ne4.

3amanue 1. [Iis MCXOAHBIX JAHHBIX BBHIMOJHUTH PacueT TMPOCTBIX CTEMEHHBIX CPEIHUX,
MOJy, MeJIMaHy, IOKa3aTelld Bapualliy U PacCesTHUS.

3amanue 2. JnS MCXOAHBIX JAHHBIX BBIOJHUTH OTCEB TIPYObIX MOTPEIIHOCTEH I10
craructuke CtbrofieHTa. Ha Kax/1oM oTceBa GUKCHUPOBATh: BCE CTATUCTUUECKUE MIOKA3aTENH (CM.
3amanue 1).

3aganue 3. OToOpa3uTh TUHAMUKY MU3MEHEHUS CTaTHCTUYECKUX IOKa3aTelNeil B mporecce
OTCeBa.

3ananue 4. BINOJIHUTE POBEPKY TMIIOTE3Y O TOM, YTO MCXOJHbBIE JAHHBIX MMOAYHHSIOTCS
HOPMAaJIbBHOMY 3aKOHY pacnpeaenenus 1o kpurepuro CAQO, ITupcona u Konmmoroposa-CmupHoBa.
Jis kaxaoro Kputepus oToOpasuTh rpaduueckoe W TabmuuHoe mpexacraBieHue. Iloctpouts
TabJIMIly CpaBHEHUS Pe3yIbTaTOB IPOBEPKU KPUTEPHUEB.

3aganue 5. OdopMuTh pe3yabTaT NpeABapUTENbHOW O00pabOTKM JaHHBIX B BHUJE
MUCHbMEHHOTO OTYETa.

JlaGopatopHas pabota Ne5.



3amanue 1. J[ns WMCXONHBIX MAHHBIX BBHITIOJHUTH pacueT MaTpUIbl KO3 UIIMEHTOB
COITOCTaBUMOCTH TIO (PaKTOpaM W HAONIOJNEHHSIM, MATPUIBI MApHOH KOPPEJSAIMH, MaTpPHUIIBI
paccrostHui (cr1ocod pacueTa pacCTOSHUS COTIIACOBATh C BEAYIIUM PENOaBaTEIeM).

3ananue 2. BIMOIHUTH KiIaCTepH3aIHI0 (PAKTOPOB IO METOTy KOPPEISIIUOHHBIX TLICSI.

3ananue 3. BRIMOTHUTH KiIacTepusanuio HabmoaeHui. KoimdecTBo KiIaccoB HE JOIKHO
Ob1Th MeHee 30.Bei0op mporeayphl KilacTepu3aliii COriIacoBaTh ¢ BEIYIIUM MPETIOAaBaATEIICM.

3amanue 4. OQopMHUTH pe3ynbTaT MPeIBAPUTEILHON O00pabOTKM JaHHBIX B BUJC
NUCHbMEHHOTO OT4YeTa. B oTdyere 0TOOpa3uTh: MCXOMHBIC JaHHBIC, MATPHIIBI MEP CXOJCTBA U UX
aHaJu3, IEHAPUT KJIACTePU3allii, COCTAB TPYII, HOBYIO MAaTPHUILy UCXOJIHBIX TAaHHBIX.

JlaGopaTtopnast pabota Ne6.

3aganue 1. JIng MCXOAHBIX JaHHBIX MOCTPOCHHE IMPOBEPKY HWHTEPKOPPEISAINH U
MYJIbTHKOJUTMHEAPHOCTH.

3ananue 2. /g UCXOAHBIX JAHHBIX MPOM3BECTH MOCTPOSCHHE MHOXKECTBA HH(POPMATUBHBIX
1 HeMH()OPMATUBHBIX (PAaKTOPOB.

3aganue 3. Jlns MCXOOHBIX JAHHBIX M JaHHBIX IIOCJIE KJIACTEPU3ALUU BBITOIHHUTH
MOCTPOCHHUE JIMHEWHOW W MYJIBTUIUIMKATUBHOW Mojened. Jloka3aTh NMPUMEHHMMOCTh KaKIOH
MO/IEJIH.

3amanue 4. [IpoBepuTh NPEANOCHUIKM METOJa HAWMEHBIIMX KBAJAPATOB JUIS Kaxaon
IIOCTPOEHHO! MOJIEIIN.

3ananue 5. BBIMOIHUTH CpaBHEHHE MOTYYEHHBIX PE3yIbTaTOB

3ananue 6 (nomonHUTEnbHOE). OLIEHUTh CTPYKTypHas CTaOMJIBHOCTh MCIIOJIb3YEMbIX
UCXOJIHBIX JIAHHBIX.

CamocrosiTenpbHass ~ TMOATOTOBKAa K  KOJJIOKBHYMY  TPOHMCXOJUT B  IpoOIEcce
CaMOTECTUPOBAHUS 110 KXKJIOW TeMe TPU U3yYCHUHU Kypca.

Viamure JeiicTBHE, KOTOPOE BBITOIHACT JAHHbI AIrOpHTM:

vd.
1. BeraucanTs cpearee a0COTIOTHOS OTKIOHCHNE: d ==L
n
. d | 04
2. [IpoBepHTh HCTHHHOCTD HCPAaBCHCTBA! =" 0,7979| < —.
Jn

3. Ecam HepaBeHCTBO HCTHHHO, TO HCT OCHOBAHHIT OTBCPraTh

BBIIBHHYTYIO THIIOTE3Y.

BbiDepUTE OQUH OTBET:
OTces rpyObiX NOrpeLLHOCTEN ANA ManbiX BblOOPOK

OTces norpelHocTen AnA 0onbLIKX BbIDOPOK

lNpoBepka runoTesbl 0 PopMe pacnpegeneHna ana
fonblIUX BbIDOPOK

lNpoBepka runoTesbl 0 QOpME pacnpegeneHna ana
ManbiX BbIDOPOK



KakWe MHCTPYMEHTEI EXCEl MCNONb3YTCa Npu
npeasapuMTentHOI 00patoTke AaHHbIX?

BbiGepuTe 00WH MNK HECKONbKDO OTBETOR:

[ MNogbop napameTpos
[ MacTtep guarpamm

[ CopTuposka

[ BCTpoeHHbIE QYHKLWK
[ TIOMCK pelueHus

(]  PucosaHue

Vxazame aeilcTsie, XOTOPOE BAINOIHACT JAHHBIT AIrOpiTM:

"
¥d,
1. Baruemiems cpeamee a0COIOTHOC OTRIONE IS d = =L,
n

(0.4.
I

3. Ecm HCPABCHCTBO HCTHHMO, TO HCT ocHoBaMITT oTsCpraT™

2. ITpoBepHTS HCTHHHOCTS HEPABCHCTBA: g. -0,7979

BALIBHIEYTY?0 THIIOTETY.

BuifepuTe OauH OTBET:
O1ces rpyObix NOrpelHoCTeN ANR Mansix suiGopok
O1ces norpeluHocTen Ang GonbLUMX BHGOPOK

MpoBepKa rMnoTe3bl O (POpMe pacnpeaenenns Ana
Gonbiumx suiGOpoK

rpoBepKa runoTe3s! O (POPME pacnpeaeneHia Ans
Manbix BGOPOK

[Na XxapaKkTepUCTHEM CTENEHW B3AMMHON YOANEHHOCTH
3NEMEHTOSE MCTOMb3YIOTCA

BifepuTe 0OWUH OTBET:
) Ko3thdUUMeHTEl Pao

) KO3 PHUUMEHTB! CONOCTABMMOCTH
() MNOK3a3aTeny pacCTOAHUA
) Ko3PHUUMEHTEI NOOCOKA

() KO3(DWUWEHTEI CBA3M



KnaccMOWKaLUWA Kakon NPoLUeayphl NPUBENEHA HIHKE:

* WCXOOHLIM ABNAETCH KNACTEP, BKNHOYALWWA BCE ANEMEHTLI
COBOKYMHOCTH;

= B COOTBETCTEME C BENWYMHOR NOPOTra MCXOAHLIA KnacTep
pa3fneaeTcA Ha OBa UNKW GonbLIee KONMYECTED Dones
MENKEWX KNACTEPOE, Ka#ALIA U3 KOTOPLIX N0 BHOBL
Ha3Ha4YEHHOMY NOPOroBOMY 3HE4YEHWID CXOOCTEA
pacnpefendAeTCcA CHOBA HA MPYNNLI U T. 4. 40 TeX nop, noka
B Ka#I0M KNAacTEPE HE OKEMETCH N0 OOHOMY 3NEMEHTY.

BrifepHUTe OOWH OTBET:
ArMoMepaTMBHaA NpoLenypa

OMBM3UMHAZA KNacTepHaa Npousnypa
CTpyKTYpHbIE NpoUeaypbl

Hewnepapxuyeckue npouedypel

Hexomeemm JaHERMT 178 KISCTEPHOID AHATINEA SETHCTCE MATPHITA HA OTHYISHE

(o oy o A g

¥ Ey Xy A x

¢+ L ¥

B oFy xm A oxg

A A A A A
v x, x A x

¥ woy
.

Lac vi

BrifepHUTe OOWH OTBET:

3HAYEHUE DYHKLWK OTKNMKA (HEZABUCMMAR BENUYMHE)
CTONGUBI 3HAYEHWIH (DAKTOPOB (NMPU3HAKOB)
KOMWYECTEO (DAKTOpOE

KONMWYECTBO HAGMIAEHUA

YCUNUBAET 3HaYEHWE COBNaaeHUA GUHAPHbLIX NPU3HAKOB
KO3MDMUUNEHT

BrifepuTe OOWH OTBET:
XammaHa

Pao
CBAZH
CONOCTaBHUMOCTH

pacCTOAHHA



Pe3yNkTaTOM MHOTOMEDHON rPYNNUPOBKK ABMNAETCH

BrifepUTe OOMH OTBET:
pACYET BLIGOPOYHEIX XapaKTEPUCTHK

ONPEAEneHUe CUMbl CBA3W BCEX (DAKTOPOE HA (YHKUMIO
OTKMWKA

pacnpegensHWe COBOKYNHOCTH Habn HAEHWA Ha
0OQHOpOAHbLIE TPYNNbI

npeofpasoBaHueE MCXOAHBIX OaHHLIX

KoahPpUUMeEHTaMK Nodo0HA ABNAKTCA KO3 DHLHEHTLI

BoiGepuTe 00WH MNK HECKONBKO OTBETOR:
XAMMAHA

CONOCTaBHUMOCTH
pacCcToOAHWA
Pao

CBA3H

PUCYHOK O3Ha4aET, 4TO

Y

BLIGEpUTE OOWH OTBET:

AUCNepCHA OCTATHOB JOCTHIAET MaKCHMansHOM
BENWYKWHEI NP CpEdHMX 3Ha4YEHHMAX I'IEpEMEHHOIFI X

MakCHManeHaA QUCNEPCHA OCTATROE NPKW Malblx
FHAYEHWAX X

AUCNepCHA OCTATHOB PpacTeET No Mepe YEENWYEHWA X



MNpegnoCbNKaMK METO4Ea HEMMEHBLUWX KEEOPATOB ABNAKTCA

BbiGepuTe 00WH MNK HECKONbED OTBETOB:
[ METepoCKeqacTHYHOCTE OCTATKOE

[ HOPManeHOES pacnpeieneHle OCTaTRoB
[ HOpManbeHOE pacnpefeneHie HCXoaHbBIX AaHHBX

[ MMoCKkedac THYHOCTE OCTATKOB



lexmomenne 2. OHeHO‘IHbIe Cpeacrea Jid MIpoBe€eaAcHU A l'IpOME)KyTO‘IHOI‘/JI aTrecranmum

a) [lnanupyembie pe3yJbTaThl 00yUYeHHs U OIEHOYHbIE CPEJACTBA ISl MPOBEACHUS MPOMEKYTOUYHON aTTeCTAllUuN:

Kon
WHIUKA
TOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1eHOYHEIE cpe€acTBa

OIIK-2: CriocobeH aHaIM3UpOBaTh, KPUTUIECKA OCMBICIMBATE U MPEICTABIATH HH(POPMAITUIO, OCYIIECTBIATH NOUCK HAYYHO-TEXHUYECKOW HH(pOpMaIny,
IproOpeTaTh HOBBIE 3HAHMSI, B TOM YHCJIE C TIOMOILIbIO HH(OPMAIIMOHHBIX TEXHOJIOTHI

OIIK-1.
2

OcyiiecTBiseT cOOp ¥ MPOBOJUT
CHCTEMATH3AIINIO0 HAYYHO-TEX HUUECKOM
uH(bOpPMAIIMK O PACCMATPUBAEMOM
00BEKTE, B T.4. C UCIIOJIB30BAHUEM
HHGOPMAIIMOHHBIX TEXHOJIOTHI

Ilepeuenvb meopemuyeckux 60npocos

. XapaKTepUCTUKA HAYYHOU IESITEIbHOCTH.

. CpenctBa U METO/IBI HAYYHOTO UCCIIEIOBAHMUS.

. Oprannzanus npouecca IpOBEICHHUS NCCIICTOBAHHMA.

. ABTOMaTH3aIMs HAyYHBIX UCCIIEOBAHUH.

. DKCIIEpUMEHT U HAOIIOCHHE.

. Kimaccudukanus ommb0K B SKCIIEPUMEHTAIBHBIX UCCIIEAOBAHUSX.

. lenu 1 3a1auu SKCIEpUMEHTAIBHBIX UCCIIEOBAHMIA.

. IlpeacraBienne HCXOMHBIX SKCIIEPUMEHTAIBHBIX JAHHBIX.

. Monynu anst 06paboTKH SKCIEPUMEHTAIBHBIX JAHHBIX.

10. Texnonorust DataMining.

11. Knaccudukanus mporpaMMHBIX CPEICTB 751 00pabOTKH SKCIIEPUMEHTAIbHbBIX JAHHBIX.

12. CpencrBa BU3yaau3alny HKCIEPUMEHTAIbHBIX JaHHBIX.

13. Cratuctudeckasi OCHOBA IPEBAPUTEILHON 00paOOTKU SKCIIEPUMEHTAIBHBIX TAaHHBIX.
Ipaxmuyeckue 3a0anus

1. OmnpenenuTe NpeAMETHYIO 00JacTh A SMIUPUYECKOTO HCCIENOBAHUSA: OOBEKT M IpeaMeT
UcCcIeIoBaHus, (OPMYIUPOBKY IENIN MCCIIEIOBAHMUS C YIETOM Iieiel (PyHKIIMOHMPOBAaHUS OOBEKTA.

2. Ins npeaMeTHOW oONacTH ONpPEAETUTbh OCHOBHBIE XapaKTEPUCTUKU HCCIENyeMOro Ipolecca,
CMocoOBI TIONMYYECHUsI JAHHBIX M OTOOPa3WTh B3aWMOCBS3h MEXAYy HUMH B BHJIE JIPEBOBHIHOU
MEHTaJIbHOU KapThl.

3. Jlns mnpeaMeTHOW OONACTH BBIIBUTH CYIIECTBYIONIME MPOTHBOPEYHs H  C(HOpMYINpOBaTh
CYIIECTBYIOIIUE TPOOIEMBI.

3aoanus na pewenue 3a0ay uz npogpeccuoHanrbHoU 0oaacCmu, KOMNIEKCHble 3a0aHUs

1. /114 MCXOMHBIX TaHHBIX BBITOJHUTH pacyeT MaTpuUIlbl KO3 PUIIMEHTOB COTOCTaBUMOCTH 1O (pakTopam
1 HaONIOCHUSM, MaTPUIBI TAPHOH KOPPEISIINH, MaTPHUIIBI PACCTOSTHUN. BBIMOTHUTE KIIaCTEPH3AIHIO
(akTOpPOB MO METOLY KOPPENIALMOHHBIX TUIesA. BBIMOMHUTD KilacTepu3aiuio HabIoIeHUH.

2. JIns MCXONHBIX JAHHBIX IOCTPOEHUE MPOBEPKY HHTEPKOPPENSALUU U MYIbTHKOJUIMHEAPHOCTH,
MIPOU3BECTH NMOCTPOCHNE MHOXKECTBA MH()OPMATUBHBIX U HEMH(POPMATUBHBIX (aKTOPOB.

O 0 IO DN K W~




Kon
HUHIWKa
Topa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeacTBa

3. JIns MCXOOHBIX HAHHBIX M JAHHBIX IOCJE KJIACTEPU3aLUU BBIIOJIHUTH IIOCTPOCHHUE JINHEHHOW U
MYJIBTUIUIMKaTUBHOM MoJenel. J[oka3ars IPUMEHUMOCTb KaK 10 MOJEIH.

4. IIpoBepUTh HPEANOCBIIKA METONAa HAMMEHBIIUX KBAaApaTroB Ul KAKIOW IOCTPOSCHHOW MOJECIIH.
BbINONMHUTE CpaBHEHUE OJIYYEHHBIX PE3YJIbTAaTOB

5. OueHuTh CTPYKTYpHasi CTAOMIIBHOCTD UCIIOJIb3YEMbIX UCXOIHBIX JTAaHHBIX.

Tecmul

1. YkaxxuTe MOHATHE, U1 KOTOPOTO MPUBEICHO OMpEICICHHUE:
— 9TO TIOKa3aTelld, BBIPAXKAIONINE COOTHOIICHHUS JIBYX COIOCTaBISEMBIX CTATHCTHYCCKHUX
XapaKTePUCTHK:
a)abCOTIOTHBIE BETMYUHBI
0) OTHOCHUTEIIbHBIC BETUIMHBI
B) HATYPIbHBIC SIUHUIIBI
T') HaTypaJIbHbIE BEIMYNHBI

Y x
2. YKaxuTe Ha3BaHWE BEINYMHBI, KOTOPAs PACCUMTHIBACTCS IO opMmyrie X = ===
n

a) CpeIHsisi rapMOHUYecKast
0) cpeaHsisi reoMeTpuYecKas
B) cpenHss apupMeTHIecKas
T') CpeaHss KBapaTHIecKas

3. MOXHO JI1 TOYHO OINPEIEIIUTh OHATHE SKCIIEPUMEHT?
a) CyLIECTBYET HECKOJIbKO TOUHBIX MOHATUN

0) TOYHOTO OMpEe/IeTCHUSI TOHATHS HE CYILIECTBYET

B) J1I000€ HaOIIOIeHHE

T') HUKOI'/Ia HE OTNPEAETsIoCh

1) KayeCTBEHHOE HaOII0/IeHue




Kon

3aJa4un HpO(b@CCHOHaHBHOﬁ ACATCIIBHOCTH

. Hpouenypbl KJIIACTCPHOI'O aHa/In3a JaHHbIX.

uHauka | VHauKaTtop JOCTHKEHHUS KOMIIETEHIH OneHouHble CpeacTBa
Topa
OIIK-2. | OueHnBaeT 1OCTOBEPHOCTH Ilepeuenv meopemuueckux 60npocos
2 HAyYHO-TEXHUYECKON MH(POpMAITUH O 1. 3agaun nmpeaBapuTENbHON 00PaOOTKHU TaHHBIX.
paccMaTpuBaeMoM OOBEKTe 2. OtceB rpyObIX MOTPEIIHOCTEH.
3. IIpoBepka runoTessl 0 BUJIE PACIPENEICHMUSL.
4. ANropuTMBI TIPEIBAPUTEIHHOM 00PaOOTKH JaHHBIX.
OIK-3. | Mcriomssyer  cpenctsa  MPHKIAAHOTO 5. Ilpumep pe3ybTaToB IpeaBapUTEIbHON 00paObOTKH TaHHBIX.
2 NPOrPAMMHOTO P — I 6. KnnactepHblif aHanu3: 1enu 1 3a1a4yu.
06OCHOBAHUS ~ Pe3yNbTATOB  pEIEHHA ; Mepsl cxo/CcTBa MPU3HAKOB B 00IIIeM HAOOpe JaHHBIX.
9

. Kimaccugukanus nponenyp KjIacTepHOro aHajau3a JaHHBIX.

10. ArnomeparuBHas npoLeaypa Ki1acTepu3aluy 10 pacCTOSHUIO.

11. MeToz BpOIIaBCKOM TAKCOHOMUHU.

12. Metoa KOppensiliuOHHBIX TSI,

13. Meron k-cpenaux.

14. DTansl IOCTPOEHMS SMIIUPUYECKUX MOJEIIEH.

15. Crnenudukanus SMOMPUYECKUX MOAETEH.

16. OneHka napaMeTpoB SMIMPUYECKOTO YPABHEHHUS C TOMOIIBIO METO/1a HAUMEHBIIINX KBaIPaTOB.

17. Onenka napameTpoB HEJIMHEHHBIX MOZEIEH.

18. OueHka NPUMEHNMOCTH IMIIMPUIECKUX YPABHEHUH.

19. Cpencra aBTOMaTU3aIMU PETPECCUOHHOTO aHAJIN3a.

20. Ponb ocTaTKOB ITPU U3Y4EHUH MHOYKECTBEHHBIX MOJEIIEH.

Ipakxmuyeckue 3a0anus

1. JIs1 MCXOHBIX AMIIMPUYECKUX JAHHBIX ONPEAETUTh MpeArnoiaraeMyo (pyHKIHMIO OTKJIMKAa U Habop
(akTOpoB ¢ 00OCHOBaHMEM IO CMBICTY 33Jayd. BBINOJIHUTH MOCTPOEHUE CTONOYATHIX M KPYTOBBIX
Jyarpamm, MUKTOrpaduKkoB, MaTPUYHBIX Tpa@UKOB U KOHTPOIbHBIX KapT Illyxapra.

2. ]I MCXOAHBIX JAHHBIX BBINOJHHUTH OTCEB IpyOBIX MorpemHocteld nmo craructuke CrprogenTta. Ha
Ka)XXJI0OM OTCeBa (PMKCUPOBaTh: BCE CTaTHCTUYECKHe Mokazarenu. OToOpa3uTh AMHAMHUKY U3MEHEHUS
CTaTUCTUYECKUX ITOKA3aTeNIel B IPOLIECCE OTCEBA.

3. BBINONHUTE IPOBEPKY TUIIOTE3Y O TOM, YTO UCXOJIHBIE TaHHBIX MMOIYHHSIIOTCS HOPMAIbHOMY 3aKOHY
pacnpenenenus no kpureputo CAO, Ilupcona m Kommoropoa-CmupHoBa. [l Kaxaoro Kpurepus
0T00pa3uTh rpaduyeckoe U TabIUYHOE MpencTaBieHue. [locTpouts TabmuIly CpaBHEHUS PE3yIbTaTOB
IIPOBEPKU KPUTEPHUEB.




Kon
HUHIWKa
Topa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeacTBa

3aoanus na pewenue 3a0ay u3z nPopeccuoHanIbHoOU 0oaACmU, KOMNIEKCHble 3A0AHUS

1. /11 MCXOMHBIX TaHHBIX BHIOJHHUTH pacdeT MaTpUIlbl KO3 PHUIIMEHTOB COMTOCTABUMOCTH 10 (pakTopam
Y HaOJIONCHUAM, MaTPUIbI TAPHOM KOPPENSILIMU, MAaTPULIbI PACCTOSHUMN. BBIMONIHUTH KiIacTepU3auio
(akTOPOB 1O METOLY KOPPEIALMOHHBIX TUIesA. BBIMOIHUTH KilacTepHu3aiuio HaOIIOICHUH.

2. JIns MCXONHBIX HAHHBIX IOCTPOEHUE MPOBEPKY HHTEPKOPPENSALUU U MYIbTHKOJUIMHEAPHOCTH,
MIPOU3BECTH MMOCTPOCHNUE MHOXKECTBA NH(OPMATUBHBIX U HEMH()OPMATUBHBIX (PAKTOPOB.

3. Jlns mucXomHBIX AAHHBIX M JAHHBIX IMOCJE KJIacTepU3allid BBIMOJHUTH MOCTPOCHHE JIMHEHHOW U
MYJIBTUIUIMKaTUBHOM Mojienied. [loka3aTh TpUMEHMMOCTD Ka) 0l MOJIEIIH.

4. TlpoBepUTh MPEANOCHUIKA METOAAa HAMMEHBIIUX KBAJAPATOB MJS KaKIOW MOCTPOCHHOW MOIEIH.
BEIMONHUTE cpaBHEHNE TTOTYYEHHBIX PE3YIIbTATOB

5. OueHUTh CTPYKTYpHAsi CTAOUIBHOCTH MCIIOJIb3YEMbBIX HCXOAHBIX JAHHBIX.

Tecmul

1. «BpiOopka» — 31O

a)yacTb I'eHepaIbHON COBOKYITHOCTH JIEMEHTOB, KOTOpPAsi OXBaThIBAE€TCs HAOMIOACHUEM
0)yacTb HEKOM MOCIEI0BATENbHOCTH AJIEMEHTOB, HE SIBIISIFOIIMXCSI COBOKYITHOCTBIO

B) YaCTbh JIEMEHTOB PACIOJIOKEHHBIX B 3HAYUTEIbHOMN OJIIM30CTH APYT K IPYTY
I')4acTh 3JIEMEHTOB PACIOIOKEHHBIX HE3aBUCUMO OT PACCTOSIHUS

2.KnacrepHslii aHaIu3 310...

a)3TO COBOKYITHOCTh METOJIOB, MIO3BOJISIFOIIMX TOHSATH CMBICI OBITHS

0) 3TO COBOKYIHOCTb METOZIOB, MIO3BOJISIOLINX CKJIAJbIBATh BCE JAHHBIE BMECTE

B) 3TO COBOKYIHOCTb METO/I0B, IO3BOJISIOLIUX KJIACCU(PUIUPOBATh MHOTOMEPHBIE HAOIIOIEHUS
3. K rpy0ObIM ommbkaM OTHOCSATCS

1) mpocyeTsl 3KCIEpUMEHTATOPA

2) cOOM BBIYUCIUTEILHON TEXHUKH

3) aHomanuu B paboTe U3MEPHUTEIbHBIX TPUOOPOB




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

[TIpomexxyrounast arrecrauusi mo jgucuuiuinHe «lIporpaMmupoBanue W aHaJIUTHKA
TOPOJICKUX JIaHHBIX» BKJIIOUAET TEOPETUYECKHE BOIPOCHI, IMO3BOJISAIONINE OLEHUTh YPOBEHBb
YCBOGHHSI OOYYalOIIMMUCS 3HAHWHA, W MPAKTUYECKHE 3a/JaHus, BBIABISIONINE CTETCHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIIaJICHU, TPoBOAUTCS B (popme B popme 3auera ¢ OLEHKOM.

3a4er ¢ OLEHKOH MO JUCUHUIUIMHE MMPOBOAUTCS B YCTHOH (popMe 1Mo 3a1aHusIM, KaX10€ U3
KOTOPBIX BKJIFOYAET J[BA TEOPETUUECKUX BOIPOCA U OJUH MPAKTUYECKUH.

IMoka3aTeu U KPUTEPHU OLIEHUBAHNS 324€Ta ¢ OLIEHKOI:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydaroluiicss JEMOHCTPHUPYET 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 TOBBIIICHHOMN CIOXKHOCTH.

— Ha OIICHKY «Xxopomo» (4 Oamna) — OOydYaroIIMICS JEMOHCTPUPYET CPEIHHUA YpPOBEHB
c(OPMHPOBAHHOCTH KOMITCTCHLIMI: OCHOBHBIC 3HAHMSA, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTeNIbHbIE OIIMOKU, HETOUHOCTH, 3aTPYAHEHHS IIPU aHAJTUTHYECKHUX OIepalusX, IepeHoce
3HaHUH U yMEHUI1 Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLICHKY «YyI0BJIEeTBOPHUTEJBLHO» (3 6amia) — oOyyarouuiicss JeMOHCTPUPYET MOPOTOBBIN
YpOBEHb C(OPMHPOBAHHOCTH KOMITETEHIIUI: B X0JI¢ KOHTPOJBHBIX MEPONPHUSATHHA JOMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBUE OTHENbHBIX 3HAHUM, yYMEHUH, HABBIKOB, OOYyYarOUIUiiCs
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 OIUOKH, HE MOXKET MTOKa3aTh
MHTEJUICKTYaJ IbHBIC HAaBBIKU PEIICHUS MMPOCTHIX 3a/ad.

— Ha OIICHKY «Hey10BJIeTBOPUTeIbHO» (1 6ain) — oOydaromuiics He MOKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCHPOH3BEACHUS U 00BACHEHNS HH(OPMAIIMH, HE MOXKET TI0Ka3aTh HHTEIICKTYalIbHbIC
HABBIKU PEUICHHS MPOCTHIX 33]1a4.



