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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CykaeHa u 0100peHa s peanusamuu B 2023 - 2024
yueOHOM rojly Ha 3aceaHuu Kadeapbl BBEIMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

IIpotokom ot 20 1. Ne
3aB. kadeapoii O.C. Jlorynona

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM oy Ha 3aceaHuu Kadeapbl BBIMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Ipotokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynosa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

HensiMu ocBOCHMS TUCHUILITUHBI (MoayIst) "MaTtemaTuueckoe MOACIIUPOBaHUE" SBIISIETCS
O3HAKOMJICHHE CTYAEHTOB C 0a30BbIMHM MOHSTUAMHM M aIropuTMamMu cbopa u 00paboTKH
uHpOpMaLIUK ISl MaTeMaTH4YeCKOTO MOJCIMPOBAaHUSA, (POPMHUPOBAHUE MPEICTABICHUHA O
METOJaX M alrOpUTMax MOJEIUPOBAHUS, aHallM3a SKCICPUMEHTAIBHBIX JAHHBIX U UX
MCII0JIb30BaHUS JIJIS PEILICHUS] HAYYHbIX M IPUKJIAHBIX 3a/1a4.

Jlia nocTrKeHUsl TIOCTaBICHHOM Ienu B Kypce «MaTeMaTuyecKoro MoOJEIHpOBaHUS
pelaroTes 3a1a4u:

— W3YYeHHE CIOCOOOB IMPEJICTaBICHUS U MOJENCH MOPOXKICHUS SKCIEPUMEHTAIbHBIX
JAHHBIX, MOJICJIAX JaHHBIX U KJIACCHU(PUKALNU 3a/1a4 MOACTHUPOBAHHUS;

— U3YYEHHUE U HUCCieIoBaHUE TPeoOpa3oBaHuil U KIACTEPU3ALUU TAHHBIX JJI CHUKCHHS
Pa3sMEPHOCTH, PETPECCUOHHBIX MOJICIIEH;

— W3Y4YEeHHE METOJa HAaUMEHbIINX KBaJpaToB JJIsl OIICHUBAHUS MapaMeTPOB JIMHEHHON U
HEJIMHEWHOM perpeccuy, BpEMEHHBIX PSAJ0B KaK OCHOBHOT'O CPEJICTBA MOIETIMPOBAHUS;

— OCBOEHHUE MPOTPAaMMHBIX CPEJICTBAX i1 00pabOTKH JaHHBIX;

— peaau3alui0 OCHOBHBIX aJlOPUTMOB OOpaOOTKH 3KCHEPUMEHTAIbHBIX JIaHHBIX
CpEeICTBAMU IIPOTPAMMHOI0 00ECTIeYeHHS U BBIYUCIUTEIBHON TEXHUKHY;

— (opMUpPOBaHHE HABBIKOB I10 BBIPAOOTKE PELIEHUI HA OCHOBE aHAJIM3a PE3yJbTaTOB
00paboTKH SKCTIEPUMEHTANIbHBIX TaHHBIX.

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

Jucuunnuaa MaremMaTnieckoe MOJISTMPOBAHUE BXOIUT B 00s13aTENbYIO YacTh y4eOHOTO
TTaHa 00pa30BaTEILHON MPOTPAMMBL.

Jisa  u3ydeHus  AMCUUIUIMHBL  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(OpMHUPOBAHHEIC B Pe3yJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

[IpouzBoacTBEHHAS - HAYYHO-UCCIIEA0BATENbCKas paboTa

NubopmannoHHbIe TEXHOJIOTHHU B CTPOUTEILHOM MAaTePUAIOBEACHUH

YyeOHas - 03HAKOMUTEIbHAS MMPAKTHKA

XuMus ieMeHTa

3Hanus (YMEHUS, BIaJIeHUs), MOTYYCHHbIE TPU M3yYEeHUU JAHHOW AUCHIUILIIMHBI OyIyT
HEOOXOIUMBI JJISI U3YUCHUS TUCIUTUTAH/TIPAKTHK:

[ToaroroBka k mpolieype 3aluThl ¥ 3alIUTa BEITYCKHOM KBATU(UKAITMOHHONW PaOOTHI

[IpousBoacTBeHHAs - PEAIUIIIIOMHAS IPAKTUKA

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrare ocBoeHus AucUMILIMHBL (Moayns) «MaTemaruueckoe MOJEIUPOBAHUE
oOyyaromuiics JoJKeH 001a1aTh CIEAYIOMIMMU KOMIETEHIIUSIMHU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 Cnocoben peuiaTh 3aaa4un HpO(i)eCCHOHaHBHOﬁ ACATCIIBHOCTH Ha OCHOBEC UCITIOJIb30BaHUA
TCOPCTUUCCKHUX U TPAKTHICCKHUX OCHOB, MATCMATHUYCCKOI'O allrapara Q)YHI[aMCHTaJ'H)HI)IX HayK

OIIK-1.1 Pernraer nH>XeHEpHBIE 33/1a41 C TOMOIIbI0 MAaTEMAaTHYECKOT0 anmapara
OIlK-1.2 Pemaer TumoBeie 3amaun B MpoECCHOHATIBHON JESITEIPHOCTH HAa OCHOBE
WCIIOJIb30BAHUS TEOPETUUYECKHUX U MMPAKTHUECKUX OCHOB

OIIK-6 CnocobeH OCyIIEeCTBIATh HCCIEIOBaHUS OOBEKTOB M TPOLIECCOB B  00JIACTH
CTPOMTENCTBA U KWIIUIITHO-KOMMYHAJIBHOTO X035HCTBA

OIIK-6.1 BoinonHseT U KOHTPOJIMPYET BBIOJIHEHUE HCCIe0BaHUN HHPopMaIu 00
00BbeKTe TPOtheCCHOHAIBHOMN eI TEIHbHOCTH
OIIK-6.2 [IpoBOAUT HOKYMEHTHPOBAHUE PE3YJITATOB UCCIIEIOBAHUM, OPOpMIIEHUE

OTYETHOU TOKYMEHTAIINU




4. CTpyKTypa, 00b€éM U colepkaHNe TUCHHUIINHBI (MOLYJI5)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacoB, B ToM
qHCIe:
— KOHTaKTHas pabora — 22,65 akaj. 4acos:
— ayauTopHas — 22 aKaJl. 4acos;
— paeayautopHas — 0,65 akaj. yacos;
— camocTosiTeapHas padboTa — 85,35 akajl. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. 4yac;
dopma arrecranuu - 3a4eT

AynutopHas s s
o | xomrakTHas pabora E = dopma TeKyLero
= c X Bu KOHTPOJIA
Pasnen/ Tema 3 (B axaz. uacax) R A . P Kon
g 3 © | caMOCTOsTENbHOI | ycreBaeMoOCTH U
JCIUTUTAHBL 5 [ ., | xomnerenn
@) Q & paboTsl IIPOMEXKYTOYHOM
n1ab. | mpakr. | £ Q8 aTTecTal
Jlek. = THH
3aH. 3aH. | O &
1. DKcriepuMeHT KaKk OCHOBHOW MHCTPYMEHT MOJYYEHHs JaHHBIX JUIS MOJEITUPOBAHHUS
1. Ilogroroska kK
1a00paTOpHOMY
3aHS-THIO
1. Becena -
1.1  PaccyxaeHus 00 2. Bomosmenme o0cyxaeHue
31.<cr1e UMEHTE AabopatopHoii 2. ITposepka OIK-11,
p : 05 1 6 pPaBOTHI - IPOBCEpKa OIK-1.2,
Knaccudukanus — ommbok 1abopaTopHOH
3. OIIK-6.1
JKCIEPUMEHTA paboThI
CamocrosTensHoe o
| 3. YcrHerii onpoc
3 u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYpPbI
1.
1.2 Tloaxons! k 0OpaboTke CaMmocrosTensHoe 1. Becena - OINK-1.1
JKCIIEPUMEHTATHHBIX 0,5 8 |u3yucHme yueOHOI 00CyXIcHHE OHK-ll 2’
JTaHHBIX 1 HAy4IHOH 2. YCTHBIN o1poc '
JUTEPATYPHI
Hroro no pazneny 1 1 14
2. IIporpaMmHOe o0ecniedeHre CTATHCTHYECKOTO aHaIN3a Il 00pabOTKH HKCIIEPUMEHTANBHBIX AaHHBIX
1. [loaroroBka k
nabopaToOpHOMY
3aHATHIO
1. Becena -
2. BeinonHenue OOCVIICHIC
21 1 XapakTepucruka 71a00paTOpHOI YR
N 2. ITpoBepka OIlK-1.1,
MPOTPaMMHBIX  MOJIYJICH 0,5 2 paboTHI .
nabopaTtopHoi OIlK-1.2
U1l 00pabOTKHU TaHHBIX 3.
paboThI
3 CamocTosTenpHoe o
- | 3. YcrHeii onpoc
u3ydeHue yueOHoun
Y Hay4HOU
JUTEPATYPbI
2.2  Texuonorus Data
s 1. BeimonHenue
Mining — coBpemenHOe N N OIIK-1.1,
1 6 nabopaTtopHOn 1. Vernblit onpoc
CpEeICTBO JOOBIYH u OIlK-1.2
paboTsI
00pabOTKH TaHHbIX
Wroro no pazneny 15 8

3. IlpenBapurenbHas 00pabOTKa IKCIIEPUMEHTATBHBIX JAHHBIX




3.1 Bri6opounbie
XapaKTepUCTUKH W OTCEB
rpyOBIX MOTPELTHOCTEH

1. IlogroroBska K
1a60paTOpHOMY
3aHATUIO
2. BeinonHeHue
nabopatopHoOn
paboTh
3.
CamocrosTensHoe
u3ydeHue yueOHon
Y HAYIHOH
JIUTEPATYPHI

1. TectupoBanue

OIIK-1.1,
OIIK-1.2

3.2 IIpoBepka rUIIOTE3BI O
BUjIC pacripeiesieHus
CITy4YaifHOUN BETMYMHBI

1. Beimonxenue
1abopaToOpHOI
paboThI
2.
CamocrosTensHoe
u3ydeHue yueOHon
Y HAYIHOH
JUTEPATYPEI

1. TlpoBepka
nabopaTopHO’
padoThI
2. TectupoBaHue

OIIK-1.1,
OIIK-1.2

3.3 AnroputM
npeIBapUTENbHOMN
00pabOTKH JTaHHBIX

1. Bemmonsenue
1a00paTOpHOI
paboThI
2.
CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JUTEPATYPEI

1. Konnoxsuym

OIIK-1.1,
OIIK-1.2

Hroro no pazneny

22

4. MHOTrOMepHbI€ TPYNIUPOBKU

4.1 KnactepHblil aHaIu3 U
MephI CXOZCTBA

1. IlogroroBka k
1a00paTOpHOMY
3aHATHIO
2. BoinonHenue
nmabopaTopHOit
paboThI
3.
CaMocCToATenbHOE
M3y4eHHe yueOHOH
U Hay4yHOH
JUTEPATYPHI

1. TectupoBanue

OIIK-1.1,
OIIK-1.2,
OIIK-6.1,
OIIK-6.2

4.2 IIpouenypst
KJIACTEPHOTO aHaJH3a

1. Boinonnenue
nmabopaTopHOit
paboThI
2.
CamocrosTensHoe
u3ydeHue yueOHoun
Y Hay4HOU
JUTEPATYpPbI

1. IIpoBepxka
nabopaTopHO
paboThI
2. TectupoBanue

OIIK-1.1,
OIIK-1.2,
OIIK-6.1,
OIIK-6.2

Wroro no pazneny

4

14

5. MHOX€eCTBEHHBIN aHAIU3 TaHHBIX




5.1 DOranel  00paboTku
JIAHHBIX B MHOXXECTBEHHOM
QHAITH3e

1. IlogroroBska K
1a60paTOpHOMY
3aHATUIO
2. BeinonHeHue
nabopatopHoOn
paboTh
3.
CamocrosTensHoe
u3ydeHue yueOHon
Y HAYIHOH
JIUTEPATYPHI

1. TectupoBanue

OIIK-1.1,
OIIK-1.2

5.2 MHO3KeCTBEHHBIIA
KOPPEJSIIUOHHBIN aHAIIN3

0,5

1. Beimonxenue
1abopaToOpHOI
paboThI
2.
CamocrosTensHoe
u3ydeHue yueOHon
Y HAYIHOH
JUTEPATYPEI

1. Yernslit onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-6.1,
OIIK-6.2

5.3 MHOKECTBEHHBIN
PEerpecCHOHHBIN aHAIIN3

0,5

1. Bemmonsenue
1a00paTOpHOI
paboThI
2.
CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JUTEPATYPBHI

1. TectupoBanue

OIIK-1.1,
OIIK-1.2

5.4 TToBepka
MPUMEHUMOCTH
SMITUPUIECKUX MOJETEeH

0,5

6,15

1. Bemmonxenue
1a00paTOpHOI
paboThI
2.
CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIMTEPATYPBI

1. TlpoBepka
1abopaTopHOH
paboThI
2. TectupoBanue

OIIK-1.1,
OIIK-1.2

5.5 3HaueHMe OCTaTKOB
MPY U3YYEHHUU PE3yJIbTaTOB
MHOECTBEHHOM perpeccuu

42

1. BeimonHenue
71a00paTOpHOI
paboThI
2.
CamocTosTenpHoe
u3ydeHue yueOHon
Y Hay4HOU
JUTEPaTypbl

1. Konnoxsuym

OIIK-1.1,
OIIK-1.2

HWroro no pazneny

15

27,35

Hroro 3a CEMECTpP

11

11

85,35

3a4éT

HToro no gucLuIinHe

11

11

85,35

3a4cT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaaunmonHsle 00pa3oBaTEIbHBIE TEXHOJIOTUU, OPUEHTUPOBAHHBIEC HA OPraHU3aIUI0
00pa3oBaTeNbHOIO0 TIpollecca M MPEAINOJIAralollyl0 MPSIMYH TPAHCISIUIO 3HAHWK  OT
MIpeno/iaBarelisi K MaruCTpaHTy.

®opMbI yUeOHBIX 3aHATUH C UCIIOJIb30BAHUEM TPATUITMOHHBIX TEXHOJIOTHI:

NudopmannonHas  JeKius —  IOCJIEIOBATENbHOEC  M3JIOKEHUE  MaTepuaia B
JTUCIUTIIMHAPHOM JIOTHKE, OCYIIECTBIIEMOE IPEUMYIIECTBEHHO BEpOaJbHBIMU CpPEJICTBAMH
(MOHOJIOT TpernoaaBaTes).

JlaGopaTopHas paboTa — opraHu3anus y4eOHOH paboThl ¢ peaTbHBIMH MaTepUATbLHBIMU U
WH(OPMAIIMOHHBIMU  OOBEKTaMH, JKCIEPUMEHTAIbHAss pPadoTa C aHAJIOTOBBIMH MOJACISMU
peaTbHBIX OOBEKTOB.

2. TexHonoruu MpoOIEMHOr0 OOydeHHUs — OpraHu3alus 00pa30BaTEILHOTO MpoIlecca,
KOTOpasi MpernoiaracT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/JaHKME YYEOHBIX MPOOJIEMHBIX
CUTYAIUH JIJIs1 CTUMYJIMPOBAHMS aKTUBHOM MMO3HABATEIILHOU JACSITEIIbHOCTA MaruCTPaHTOB.

3. lHTepakTUBHBIC TEXHOJOTUU — OpraHU3AIMsa 00pa30BaTEIBHOTO IMpoIecca, KOTopas
MpEANnoaracT akTHBHOE ¥ HEJIMHEMHOE B3aUMOJICCTBUE BCEX YYACTHUKOB, JJOCTHIKEHHUE HA ATOU
OCHOBE JIMYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTeNbHOTO pe3yabTaTa.

@opMbl y4eOHBIX 3aHITHI C HCIOJIH30BAHMEM CIEIHATU3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHI:

Jlexuusi «0OpaTHOM CBSI3M» — JICKIUA—TIPOBOKAIMsA (M3JIOKEHUE MaTepuaia C 3apaHee
3arIaHUPOBAHHBIMU OLITMOKAMH ), IeKIUsI-0ece1a, TeKIUs-AUCKYCCHUs, TEKIU-KOH(EPEHIINS.

4. upopMalinOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTEIbHbIC TEXHOJIOTUH — OpraHU3aIIHs
00pa3zoBaTeNbHOIO MPOIecca, OCHOBAaHHAS HAa MPUMEHEHUU IIPOTrPAMMHBIX CPEl U TEXHHYECKHUX
CpeaCcTB pabOThI CO 3HAHUSAMU B PA3IMIHBIX TPEIMETHBIX 00JIACTIX.

6 YueOHO-MeTOIMYECKOE 00ecredeHue CaMOCTOSITeIbHOI padoThl 00y4arouXcst
[IpencrarneHo B mpuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOYHOM aTTecCTAMI
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE OfecnevyeHue TUCIHUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. O6paboTka IKCIEpUMEHTATbHBIX JaHHBIX Ha DBM : yueOnuk / O.C. JloryHosa, I1.1O.
PomanoB, E.A. Unbuna. — M. : UHOPA-M, 2021. — 377 c¢. — (Bricmee obpazoBanue:
Acnupantypa). — DOI 10.12737/1064882. - ISBN 978-5-16-015870-9. - TekcrT : 3IeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1064882 (mara obpamenus: 11.05.2021). — Pexum
J0CTyTa: MO MOJIITUCKE.

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1. Jlorynosa, O. C. DKcniepTHbIE OLIEHKH U CUCTEMbI B METAJUTYPrUU YEPHBIX METaJIOB
[DnexTponHbIii pecypc] : yuebnoe mocodue / O C. Jlorynosa, E.A. Unbuna, .. Marxo. -
Marnuroropck : MI'TY, 2013. — 1 snekrpon. ont. muck (CD-ROM). — Pexum npocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1059.pdf&show=dcatalogues/1/1119
418/1059.pdf&view=true. — MakpooObeKT.

2. I'puropeeB, A.A. MeTozbl U aqropuT™Mbl 00pabOTKU JaHHBIX : yueO. mocodue / A.A.
['puropres. — M. : UHOPA-M, 2018. — 256 c. + [lon. maTepuansl [ D1eKTpOHHBIH pecypc; Pexum
noctyma  http://www.znanium.com]. —  (Beicmiee  oOpasoBanue:  bakamaBpmar). —
www.dx.doi.org/10.12737/22119.



B) MeToauyeckne yKazaHus:

1. JIorynosa, O.C. TecToBsIe 3a1anusi 1o aucuurumae «O0padoTKa IKCIIEPUMEHTATIbHBIX
nanabix Ha OBM [Tekcer] / O.C. Jlorynosa, E.A. Unbuna. — Maraurtoropck | «MI'TY um. I'.H.
Hocogay, 2007. - 12 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnneuenmne

HaumenoBanue N
1o Ne norosopa Cpoxk neiicTBUS TUIICH3UU
MS Office 2007 |, 135 o1 17.09.2007 GeccpouHo
Professional
STATISTICA |K-139-08 ot 22.12.2008 O6eccpoyHO
7Zip CBOOOJTHO 0EeCCpOYHO
Anaconda CBOOOIHO 0eccpoUuHO
JetBrains
PyCharm CBOOOJHO SecopouHo
Community pacnpoctpansiemoe [10
Edition
IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca Cchuika
}g’gg;?;ghgr;;em Axanemm Google URL.: https://scholar.google.ru/
HannonaneHas nH(pOpPMaLOHHO-
aHanmuTHueckas cuctema — Poccuiickuit|URL: https://elibrary.ru/project_risc.asp
nHaexkc Hayynoro nurtuposanusg (PMHII)
DONEeKTPOHHBIE  PEeCcCypchl  OMOTMOTEKH _ . _
MITY v, T 1. Hocona https://magtu.informsystema.ru/Marc.html?locale=ru

9 MaTtepuaJbHO-TEXHHUYECKOE 00ecTedeHne TUCIUTLITHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 0OeclieueHUe AUCIUIUINHBI BKITIOUAET:

1. JlexuuonHas aynutopuss MynabTUMEIUIHbBIE CpPEJACTBA XpaHEHMs, Iepelaud |
IpeJcTaBlIeHNUs HHPOpMaAUU

2. KomnbroTtepHslil kiacce. IlepcoHanbHble KOMITBIOTEPHI C BUPTYAIbHOM MAlIMHON A
ycraHoBkH cepBepHoro IIO, Bwixogom B UMHTEepHET M C JOCTYIOM B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

3. Ayauropuu sl CaMOCTOSITETTHHON paObOThI: KOMITBIOTEPHBIE KJIACCHI; YNTAIbHBIC 3aJTbI
o6ubmmotrexu. Bee knaccel YUT u ACY ¢ nepcoHalibHBIMU KOMITBIOTEpaMH, BBIX010M B IHTepHeT
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTebHYIO CPENY YHUBEPCUTETA.

4. Aynutopuil A TpyNIOBBIX ¥ MHAWBUAYAIBHBIX KOHCYJIbTAIUH, TEKYIIEr0 KOHTPOJIS
U IIPOMEKYTOUHOM artectanuu. Aya. 282 u kiaccsl YUT u ACY.

5. [Tlomemenus Ui CcaMOCTOSTENBHOM pabOThl  OOYYalOIIUMXCS, OCHAIIEHHBIX
KOMITBIOTEPHON TEXHMKOW C BO3MOXKHOCTHIO TMOJKIIOYEHHS! K ceTu «MHTepHeT» M HaaudueM
JIOCTYTIA B AJIEKTPOHHYIO HH(POPMALMOHHO-00pa3oBaTeNbHyto cpeny oprannzanuu. Kimacest YUT
n ACY.

6. Ilomemenus ansd XpaHeHUS M MPOPUIAKTUYECKOTO OOCITY>KUBaHHUS Y4eOHOTro
obopynoBanus. LleHTp nHOPMAITMOHHBIX TEXHOJIOTHIA — ay. 372.



I[punoxenne 1. YueOHo-MeTOoAMYECKOE 0O0ecIeUeHHE CAMOCTOATEIbHONH PadoThl
00yYarIuXcs

B Teuenne ceMeCTpa Ka)KIILIﬁ CTYACHT BBIINIOJIHACT Ha60paTOpHBIe 3aHATUA.
JlaGopaTtopnast pabota Nel.

3aganue 1. OnpenenuTs NpeAMETHYIO 00IaCTh ISl SMIMPHUCSCKOTO HCCIICTOBAHUS: OOBEKT U
IpeaMeT uccie0BaHusl, (OPMYIUPOBKY LIEIH UCCIEOBAHHS C YUETOM Liesiei
(GyHKIMOHUPOBAaHUS OOBEKTA.

3aganue 2. J{ns npeMeTHON 06JacTH ONPeIeIUTh OCHOBHBIE XapaKTEPUCTUKH UCCIIEAYEMOT0
npoiiecca, CrocoObl MOTyYeHHs JaHHBIX U OTOOPa3UTh B3aUMOCBSI3b MEX/y HUMH B BUJIC
JIPEBOBUIHON MEHTAJIBHON KapTHI.

3ananue 3. J{ns npeqMeTHON 0071acTH BBIIBUTH CYLIECTBYIOIIUE IPOTUBOPEUHS U
c(hopMyIUpOBaTh CYIIECTBYIOIINUE TPOOIEMEI.

3amanue 4. [lonrotToBuTh onucanue 3aganuil 1 — 3 B BUAC SJEKTPOHHOM Mpe3eHTaIuu U ¢aiiia
3JICKTPOHHBIX TAOJIHUII C AMIUPUICCKUMHU JAaHHBIMH.

KpaTKI/Ie YKa3aHusd:

1) HCXOJHBIC JaHHBIC IJII UCCIICAOBAHUA MOT'YT OBIThH HOI[O6paHLI CaMOCTOATCIIbHO UJIN U3
HCTOYHHKA OCHOBHOM JIATCPATYPHbI;

2) KOITM4eCcTBO HAOIIOACHUH TOJHKHO COCTaBIAThH He MeHee 100;

3) npeBOBUAHASI MEHTAIbHASI KapTa J0JKHA COJIEPKaTh HE MEHEE IByX OCHOBHBIX IPU3HAKOB
TPYIIIAPOBKY U HE MEHEE TPEX MMAPaMETPOB B COCTABE KAXKJOU IPYIIIIHI;

4) MIHCTPYMEHTOM JIJIsl OTOOpaKEHUsI MEHTAIIbHO# KapThl BeiOepuTe MS Visio.
JlaGopatopHas pabota Ne2.
3amanue 1. McxomHble SMITUpUYECKUE TaHHBIE Pa3MECTUTh B makere Statistica.

3aI[aHI/Ie 2. I[J'I}I HCXOJHBIX SMITUPUYCCKUX NAHHBIX ONPCACINUTD MMPCAIIOJIaracMyro (bYHKLII/II-O
OTKJIMKa U Ha60p (baKTOpOB ¢ 000CHOBaHHEM IO CMBICJTY 3aa4H.

3ananue 3. J[1 MCXOAHBIX JAHHBIX BBITOJIHUTH OCTPOEHUE CTOIOYATHIX U KPYTOBBIX
JyarpaMm, NuKTorpadukos (3 Buaa), MAaTPUYHBIX TpaduKOB U KOHTpONIbHBIX KapT llyxapra.

3aganue 4. [logroroBuTh onucanue 3a1anuii 1 u 3 B BUAE CIaiI0B AJIEKTPOHHOM MPE3CHTAIUY.
JlaGopaTtopnast pabota Ne3.

3aganue 1. 3anummTe Makpoc It TOCTpOeHHs pabodeit Tadiuibl B cpene Statistica 6.1
Pa3MEPHOCTHIO: KOJIMYECTBO CTOIOIOB=KOIMYECTBO OYKB B UMEHH; KOJIMYECTBO
CTPOK=KOJINYECTBO OYKB B pammiinu *5.



3ananue 2. 3anoaHuTte Tabmuiy Statistica 6.1, ucmonab3ys pa3IudHbIe 3aKOHBI PACTIPEACICHHS, U
cUuTailTe 3TU JAaHHBIC B MAaCCHUB.

3ananue 3. Co3paiite npoueaypsl cpeactamu VB 11 pacyera cpeiHero 3HaueHus! JaHHbIX U
CpeIHEro KBaJpaTUIHOTO 1o cTojbuam. [lomyuyeHHbIe 3HAUYCHHS BHIBEIUTE HAa HOBBIM pabounit
JIUCT.

JlaGopaTtopnast pabota Ne4.

3a,I[aHI/Ie 1. I[J'ISI HUCXOJHBIX JAaHHBIX BBIIIOJHUTD PACUET MPOCTHIX CTCIICHHBIX CPEAHUX, MOAY,
MCIUaHy, IIOKa3aTC/JIn Bapualu U PaCCCIHUA.

3a,I[aHI/Ie 2. I[J'IH HCXOAHBIX JAHHBIX BBIIIOJIHUTH OTCCB FPY6I)IX HOI‘pGI.HHOCTCfI 10 CTaTUCTUKE

CTI—:IO,I[GHTa. Ha KaXXI0M OTCEBa (bHKCHpOBaTI)Z BCC CTATUCTHUYCCKHEC ITOKA3aTCIIN (CM. 3a1aHUC
1).

3a,I[aHI/I€ 3. OTO6paSI/ITb AUHAMHUKY U3MCHCHUS CTaTUCTUICCKUX roKa3arejieH B mponecce
OTCCBaA.

3ananue 4. BBIMOTHUTH IPOBEPKY TUIIOTE3Y O TOM, YTO UCXOTHBIC JAHHBIX MOAYUHSIIOTCS
HOpMaJIbHOMY 3aKOHY pacnpeaeneHus no kputeputo CAO, [Tupcona u Konmoroposa-
CmupHoBa. 151 Kaxq0ro Kputepusi 0ToOpa3uTh rpaguueckoe U TaOIMYHOE MPEICTaBICHHE.
[TocTpoutsb TabNUIly CpaBHEHUS PE3yIbTaTOB IPOBEPKU KPUTEPHUEB.

3ananue 5. OGopMuUTh pe3ynbTatT MpeIBapUTeIbHON 00pabOTKHU TaHHBIX B BUE MMCbMEHHOTO
oTyeTa.

Jlaboparopnas pabota NoS5.

3ananue 1. J[1s MCXOAHBIX JaHHBIX BBIOJIHUTE pacyeT MaTpUIIbl KOIPPHUIIUEHTOB
COITOCTAaBUMOCTH 110 (paKTOpaM M HaOJIIOJEHUSM, MaTPULIbI TAPHOI KOPPENIALUN, MATPULIBI
paccTosHu# (croco0 pacyera pacCTOSHUS COTIacoBaTh ¢ BEAYIINM MPENojaBaTeieMm).

3ananue 2. BeINOIHUTH KiIacTepu3aluio GakTopoB M0 METOY KOPPEISIIMOHHBIX TUIESI.

3ananue 3. BeIMoMHUTH Ki1acTepu3aiuio HaomoaeHui. KonrmuecTBo Ki1accoB HE JOHKHO OBITh
menee 30. Bei6op mporienypsl KjlacTepu3aliy COTJIacoBaTh ¢ BEIYIIUM MPET0/1aBaTeIIEM.

3ananue 4. OGopMUTh pe3yabTaT MPEABAPUTEIILHON 00paOOTKH JAaHHBIX B BUJIE TUCHMEHHOTO
oryeTa. B oT4ere 0ToOpa3uTh: UCXOTHBIC JAHHBIC, MATPHIIBI MEP CXOJICTBA M UX aHAIU3,
JEHIPUT KITACTEPU3AIUH, COCTAB TPYII, HOBYIO MATPHITY HCXOIHBIX JaHHBIX.

JlaGopaTtopnast pabota Neb.

3ananue 1. J[ns MCXOAHBIX JaHHBIX IOCTPOEHHUE IPOBEPKY UHTEPKOPPEISILIMY U
MYJIbTUKOJUTMHEAPHOCTH.

3ananue 2. J{1s1 MCXOIHBIX JAHHBIX MPOU3BECTH MOCTPOESHUE MHOKECTBA HH(OPMATUBHBIX
HEMH()OPMATUBHBIX (DAKTOPOB.

3ananue 3. J[J11 HCXOHBIX TaHHBIX U JIAHHBIX M1OCJE KJIACTePU3alMU BBIIIOJHUTH IOCTPOCHUE
JIMHEMHON U MYJIbTUIIMKATUBHOU MoJieiel. [Joka3aTh NpUMEHUMOCTb KaKI0M MOJEIH.



3amanwue 4. [IpoBepuTh NPEANOCHIIKA METOAa HAMMEHBIITNX KBAIPATOB JIJIST KaXKI0M
MOCTPOEHHON MOJIENH.

3ananue 5. BbINOJHUTH CPaBHEHHE MTOIYYEHHBIX PE3YJIbTATOB

3ananue 6 (nonomHuTenbHOE). OLEHUTH CTPYKTYPHAS CTAOMIBHOCTD UCIIOJIb3YEMBIX MCXOAHBIX
JAHHBIX.

CamocrosTenbHas NOArOTOBKA K KOJJIOKBUYMY IPOMCXOJUT B IIPOLIECCE CaMOTECTUPOBAHHUS 11O
KaX/10i TeMe IIpU U3y4eHUH Kypca.

KakMe WHC TPYMEHTHI Excel ucnon b3YHITCA NP Viamure 1eHCTBHE, KOTOPOE BBIIOIHACT JAHHBI AN OPHTM:
- %d,
LELIEL R AL Dﬁp a0oTke ,ﬂ,aHHbIK? 1. BeramcanTs cpearee aOCOTIOTHOS OTKIOHEHAE: d = =1
n
. 2. [1poBepHTh HCTHHHOCTD HCPABCHCTBA: 2—0 7979 < &
BI:rIﬁEPHTE‘ OOWH MINK HECKONEBKO OTEETOR: SR P CISE In
[ ﬂgﬂﬁgp NapamMeTpOs 3. Ecam HepaBeHCTBO HCTHHHO, TO HET OCHOBAHHIT OTBCPraTh

BBIIBHHYTYIO THIOTE3Y.
(] MacTep guarpamm

BbiOepuTe 0QUH OTBET:
[ CopTMpoBKa ;
QOTces rpyObiX NOrpeLUHOCTEN ANA ManbiX BbIOOPOK

(] Bc TPpOEHHBIE {p':,-'HI{LlL-IH ) OTces norpelHocTeN Ans DonbLUIKMX BbIDOPOK

TpoBepka runoTesbl 0 OpMe pacnpeaeneHns ansa

] MOWCK pELUEHWA BonbLIMX BbIOOPOK

m PUCOBaHME 1 TlpoBepka runoTessl 0 opMe pacnpeeneqna ana
ManbiX BbIOOPOK

Viaxure aeficraue, POC BAIIIOTHACT it atropiT:

¥d,
1. Barmemirrs cpentee a0COTOTHOS OTRIONEHIC: d = =
n

-

2. ITpoBepHTs HCTHHHOCTS HCPABCHCTBA: % -0, 79?9! < 2;. ;
Jn

[INs XapakTepucTUKK CTENEHW B3aMMHOA yOaneHHOCTH
INEMEHTOB UCNONb3YKOTCA

3. Ec:1i HCpaBeHCTBO HCTHHHO, TO HCT OCHOBaMIIT OTBCPraTs

BAUIBHICYTYI0 THIOTETY.

BeCepyTe Qrue ber BriGepuTe OAWH OTBET:

O1ces rpyObiX NOrPEWHOCTEN ANA ManbiX BbIGOPOK KO3 EUUMEHTBI Pao
O1ces norpeluHocTen Ans GonbluMx BHIGOPOK KO3 PPUUHEHTE CONOCTABHMOCTH
MpoBepKa rMnoTe3b! O (POpME pacnpeaeneHna ana NOKA3aTENH PAcCTORHMA

GonbLMX BuIBOPOK

ko3 PULUMEHTBI NogoGua
TpoBEpKa rMNoTe3s! O POPME pacnpeaeneHia ana

Manbix BeGOPOK KO3MMULMEHTBI CBASKH



Knaccudukaluma kakol Npougaypel NPMBEOEHA HUKE:

* WCXOOHBIM ABMAETCA KNACTEP, BKNHOYAKLWA BCE 3NEMEHTHI
COBOKYMHOCTH;

« B COOTBETCTEME C BEMWYMHOA NOpPOra UCXOAHLIA KnacTep
pasbUBaETCA Ha OBa UMK ConbLUEE KONUYECTBO Dones
MEMNKKX KNacTEPOB, K& AbIA W3 KOTOPLIX NO BHOBL
Ha3Ha4eHHOMY NOPOrOBOMY 3Ha4YEHWID CXOACTEA
pacnpedenAeTCA CHOBA Ha Mpynnel W T. 4. 40 TEX Nop, Noka
B Ka#0M KNacTePe He OKEKETCH NO OOHOMY 3IIEMEHTY.

BriGepuTe OOHH OTBET:
ArmoMepaTMBHaA NpoLenypa

[MEW3NMHAA KNacTepHas npouenypa
CTpYKTYpHbIE NPOLEYPhI

HeMepapxuyecke npoLeypel

Hexomusmm gaHERMS 178 KIACTEpHOND AHATHA SEIASTCA MATPHITA HADTHISHII

(o m oxy A oxg))
¥ B T A X,
B o xm A xg
A A A A A

i x, x, A x_ :_

£ v

BbIGEpUTE OOWH OTEET:

IHAYEHME DYHKLUWW OTKNMKA (HE2ABMCUMAR BENMYHHE)
CTONOLLI 3HAYEHWI (PAKTOPOS (MPU3HAKOB)
KOMWYECTBO (DaKTOPOB

KOMWYECTBO HAGNHAEHWH

YCHNMBAET 3HAYEHWE COBNAaAeHUiA GUHAPHbLIX NPU3HAKOB
KO3MULMEHT

BbIGepUTE OOWH OTBET
XammaHa

Pao
CBA3M
CONOCTAaBUMOCTH

pacCTOAHKMA



Pe3ynkTaToM MHOTOMEDHOW TPYNNUPOBKK ABMNAETCA

BoiGepnTe OOWH OTBET:
pPACYET BbIGOPOYHLIX XapaKkTEpUCTHE

ONpPEAeneHUe CUMbI CBA3W BCEX (DAKTOPOE HA YHKLMI
OTKINWKA

pacnpeneneHde COBOKYNHOCTH HabNASHWA Ha
OAHOpPOAHBIE TPY NNk

npeobpa30BaHWE MCXOOHLIX AaHHbLIX

KoathHUMEHTaMKM NogoBuA SBNAHTCA KOSMMULWMEHTL

BblifepHTe 0OMH HNKW HECKONBKO OTBETOB:
XKaMmaHa

CONOCTAaBHMOCTH
pacCTOAHKMA
Pao

CBA3H

PUCYHOK O3H34aET, 4TO

Y

BLiGepuTE OOWH OTBET:

gucnepcHAa OCTaTROB AOCTHIAET MEKEMMATNbHON
BENMNHMYKWHE! NP CPpEOHKUX IHaYEHKAX I'IE[C]EMEHHOIFI X

MaKCAManbHaA AWCNEPCHA OCTaTEOE NPH Manblx
JHAYEHWAX X

gucnepCHAa OCTATROB pacTET NoO Mepe YBENWYEHWA X



MNpegnocbNkaMy METOOE HaWMEHbLUWX KBAOPATOB ABNAKTCA

BbiGepuTe OO0WMH MK HECKONBKO OTBETOB:
O METEPOCKEQACTHHYHOCTE OCTATHOB

O HOpMaANbHOE pacnpeacenede OCTaTRoB
O HOpManNbHOE pacnpefcnedHle HCXOAHBIX AaHHbX

] MOMOCKE0aCTHYHOCTE OCTATHOB






Ipunoxenne 2. OueHoYHbIE CPeCTBA IJIA MPOBeAeHUS MPOMEKYTOUYHON aTTeCTAlINH

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpEeACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘IHOfI aTrrecranmumn.

Kon

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN
HHAWKaTOopa

O1neHOYHBIC CPEACTBA

OIIK-1: Criocoben pemiats 3aga4u mpodeccuoHaTbHOM IeATEIPHOCTH Ha OCHOBE UCTIONIB30BAHUS TEOPETHUECKUX U MPAKTUIECKIX OCHOB,

MAaTEMATHUYCCKOro alapara (bYHI[aMCHTaJ'IBHBIX HAYK

OIIK-1.1 Pemaet ctangapTHeie mpodeccoHaTbHBIC
3a/1a4¥ ¢ IPUMEHEHUEM €CTECTBEHHOHAYYHBIX
U OOIEMH)KEHEPHBIX 3HAHUH, METOJIOB
MaTEMATHYECKOTO aHAJIN3a U MOJICITUPOBAHUS

OIIK-1.2 PemaeT WH)XEHEpHBIE 3aJaud C ITOMOIIBIO
MaTEeMaTUYEeCKOro arnmapara

Ilepeuenvb meopemuyeckux 60npocos

1. XapakTepucTrKa HaydHOU J1€ATEIbHOCTH.

2. CpenctBa U METO/BI HAYYHOTO UCCIIETOBAHMS.

3. Opranu3zanus nporecca MpoBEACHHS UCCIECTIOBAHUN.

4. ABroMaTHu3alus Hay4YHbIX UCCIIEOBAHUN.

5. DKCIIEpUMEHT U HAOIIO/ICHNE.

6. Knaccudukamus ommbok B SKCIIEPUMEHTATBHBIX UCCIEI0BAHUSAX.

7. Llenu u 3a1a4 SKCIIEPUMEHTAIIBHBIX UCCIECIOBAHUI.

8. IlpencraBnenne UCXOAHBIX SKCIIEPUMEHTAIBHBIX JTaHHBIX.

9. Monxynu iist 00pabOTKH 3KCIIEPUMEHTAIBHBIX JaHHBIX.

10. Texnonorus Data Mining.

11. Knaccugukaiys nporpaMMHBIX CPEICTB JIJIs1 00pabOTKH 3KCIIEPUMEHTAIBHBIX
JAHHBIX.

12. CpencTBa BU3yaan3aluu SKCIIEPUMEHTANIbHBIX JaHHbBIX.

13. Craructudeckas OCHOBA IPeIBAPUTENIbHON 00paOOTKU SKCIIEPUMEHTAIBHBIX JTaHHbIX.
IIpakxmuueckue 3a0anus

1. OmpenenuTh NpeAMETHYIO 00JacTh JUIsl AMIHUPHUYECKOTO HCCIENOBAHUA: OOBEKT U
peaIMeT HcclelnoBaHus, (GOpPMYIMPOBKY LIE€TM HCCIEAOBAHUS C Yy4eToM Iesei
(GYHKIMOHUPOBaHMS 00BEKTA.

2. Jlns mpenMeTHoW oO0JacTH OMpPENeTuTh OCHOBHBIC XapaKTEPUCTHUKH HCCIETYEMOTO
npoiiecca, CnocoObl MOMYYEHUs! JaHHBIX U 0TOOpa3UTh B3aUMOCBSI3b MEX/y HUMHU B BHJIE
JIPEBOBUIHON MEHTAJIBHOM KapThI.

3. Anig npeaMeTHOM 06J1acTH BBISIBUTDH CYILECTBYIOIINE TPOTUBOPEUUs U cHOpMyIUpOBaThH
CYIIECTBYIOIIUE TPOOIEMBI.

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

1. Jln MCXOOHBIX JAaHHBIX  BBINOJHUTH  pacdyeT Marpullbl  Ko3()(UIIUEHTOB
COITOCTaBUMOCTH 10 (hakTopam 1 HaOIIOACHUSM, MAaTPHUIIBHI TTAPHON KOPPEISAIIUN, MaTPHIIBI
paccTosiHUI. BIMOMTHUTE KiacTepu3auio (pakTopoB MO METOAY KOPPEISIIMOHHBIX IIIEsI.
BrITToTHUTH K1acTepu3aIiuio HaOIIOIeHUN.




Kon
AHAUKATOPa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

2. Jlmd HCXOOHBIX J@HHBIX TIOCTPOCHHE TIPOBEPKY HWHTEPKOPPEISIIUM U MYJIBTH-
KOJUIMHEAPHOCTH,  TPOHM3BECTH  TMOCTPOCHHE  MHOXKECTBA  WH(MOPMATHBHBIX U
HenH(pOpMaTUBHBIX (DAKTOPOB.

3. Jis MCXOAHBIX JAHHBIX W JAHHBIX MOCIE KIJIACTEPU3ALMH BBINOIHUTH MOCTPOCHUE
JIMHEHON ¥ MYJIBTUIIMKATUBHOM Mozenel. JlokazaTh NpUMEHUMOCTh KaK10M MOJIEIIH.

4. TlpoBepuTh MPEANOCHUIKA METOJa HAMMEHBIIUX KBAJIPaTOB JJIA KAXKI0M MOCTPOECHHOM
MOJIeTU. BBINOMHUTE CpaBHEHUE MOTYYEHHBIX PE3YIbTaTOB

5. OLUEHHUTH CTPYKTYpHasi CTAOUILHOCTD MUCIIOJIb3yEMbIX HCXOTHBIX JaHHBIX.

Tecmui

1. YkaxuTe MOHATHE, UISI KOTOPOTO PUBEICHO OPE/ICIICHNE:
— 9TO TIOKa3aTeJH, BBIPAKAIONIME COOTHOIICHHUS JBYX COIOCTaBIISEMbBIX
CTAaTHCTHYECKUX XaPAKTEPUCTHUK:
a) abCOIOTHBIE BETMYUHBI
0) OTHOCHUTEIIbHBIC BETUYNHBI
B) HaTypaJibHbIE €UHUIIBI
T') HaTypaJbHBIC BEJIMYUHBI

L=

2. VKaXuTe Ha3BaHHUE BEJIMYMHBI, KOTOPAsk PACCUUTHIBAETCS 1O popMyse X = —‘=n-—‘ :

a) CpeHssl TapMOHUYecKas
0) cpemHsst TeOMETpUYECKast
B) cpenHss apudmMernyeckas
T') CpeIIHSS KBaIpaTHIeCcKast

3. MO>HO 711 TOYHO OINPEENIUTh OHATHE KCIIEPUMEHT?
a) CYIIECTBYET HECKOJIbKO TOYHBIX MOHSATHI

0) TOYHOTO OMPE/ICTICHUS TOHATHS HE CYIIECTBYET

B) JTF000€ HAOII0IeHNE

T') HUKOT/Ia HE OTPEAeTsIOCh

1) Ka4eCTBEHHOE HAOJIOICHIE




Kon
AHAUKATOPa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

OIIK-6 CniocoGeH oCyIeCTBIATh UCCIEA0BAHUSI O0BEKTOB H

IIponeccCcoB B obnacTu CTPOUTCIILCTBA U XUJINITHO-KOMMYHAJIbBHOI'O X03sHCcTBa

Ilepeuens meopemuueckux 60npocos
3anaun peaBapuTeIbHON 00pa0OTKHU JTaHHBIX.
. OTceB rpyObIX TOTPEITHOCTEH.

OIIK-6.1 BpInonHsAeT M KOHTPOJIUPYET BBINOJIHEHUE
ucciaenoBanuii  mHbopMmaruu 00 0OBEKTe
po(heCcCHOHALHOM JIEATEIILHOCTH

OIIK-6.2 [IpoBOIUT JOKYMEHTHUPOBAHUE pE3yJbTaTOB

HCCIICIOBAaHUM, OTYETHOM

JIOKYMEHTaIu!

odopmiieHne

1.
2
3. IIpoBepka runoTessl 0 BUJIE PACIPEICICHHUS.

4. ANTOpUTMEI PEABAPUTEIILHON 00pa0OTKH JTaHHBIX.

5. [Ipumep pe3ynbTaToB MpeaBapUTEIbHON 00pabOTKHU TaHHBIX.

6. Kitactepuslil anam3: 1ienu u 3a1a4u.

7. Mepsl cxo/icTBa MPU3HAKOB B 00IIeM Ha0Ope NaHHBIX.

8. Ilponienypbl Ki1acTepHOIro aHaJIU3a JaHHBIX.

9. Knaccudukanus nporenyp KIacTepHOTO aHaIN3a JaHHBIX.

10. AromepaTuBHas MpoIeaypa KiacTepusaluu Mo pacCTOSTHUIO.

11. MeTo BpOIIJIaBCKOM TaKCOHOMUU.

12. MeTtoa KOppeIsIUOHHBIX IUIESII.

13. Meton k-cpennux.

14. DTansl TOCTPOSHUS SMIIUPUUECKUX MOJEIIEH.

15. Cnenudukanus SIMIUPUIECKUX MOJIEICH.

16. OueHka napamMeTpoB SMIIUPUUYECKOTO YPABHEHUSI C TOMOIIbIO METO/1a HAUMEHBIIINX
KBaJIPaToB.

17. OueHka napameTpoB HEIMHEHHBIX MOAETEH.

18. OueHka NpUMEHUMOCTH SIMIIUPUUYECKUX YPABHEHHUM.

19. CpencTBa aBTOMaTH3alMK PETPECCHOHHOTO aHaU3a.

20. Posib 0CTaTKOB NpU U3YYEHUU MHOKECTBEHHBIX MOJIEIEH.

Ipakxmuueckue 3a0anus

1. JIns MCXOMHBIX AMIMPUYECKUX HJAHHBIX OIPENEIUTh MPEAnoiaraeMyr (GyHKIHIO
OTKIMKAa u Habop (akTopoB ¢ OOOCHOBAHMEM II0 CMBICTY 3a7add. BBIMOTHUTH
MOCTPOEHHUE CTONOYATHIX M KPYTrOBBIX JUarpaMM, MUKTOrpadrKOB, MAaTPUIHBIX TPaHUKOB
U KOHTpOJbHBIX KapT llyxapra.

2. JInsi MCXOAHBIX JAHHBIX BBIMOJIHHUTH OTCEB TPYOBIX TOTPEUIHOCTEW IO CTaTUCTUKE
Crerogenta. Ha kaxigoMm oTceBa (UKCHpOBaTh: BCE CTAaTHUCTUYECKHE IOKAa3aTellu.
OT00pa3uTh TMHAMUKY U3MEHEHHs CTaTUCTHYECKUX MOKa3aTesel B mpoliecce OTCeBa.

3. BbINOTHUTH NPOBEPKY THUIOTE3y O TOM, YTO HCXOAHBbIE JAHHBIX IOJAYUHSIOTCS
HOpPMaJIbHOMY 3aKoHy pactpeaenenus no kpureputro CAO, Ilupcona u Kommoroposa-




Kon
AHAUKATOPa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

CmupHoBa. Jlns  KaxAoro Kpurepuss 0ToOpa3uTh rpaduueckoe U TabIWYHOE
npencrarieHue. [locTpouts TabMUIly CpaBHEHHS pE3yAbTaTOB MPOBEPKH KPUTEPHUEB.
3aoanus na pewenue 3a0ay uz npoghecCuoHaIbHOU 00ACMU, KOMNIEKCHbIE 3A0AHUS

1. ns WCXONHBIX JaHHBIX BBINOJHUTH pacdeT Marpuibl  Ko3(pHUIHeHTOB
COIMOCTAaBUMOCTH 1O (hakTopaM M HAOMIOACHUSIM, MAaTPULIbI TAPHOU KOPPENALIUU, MAaTPHUIIBI
paccTosiHui. BEIMOTHUTE KiacTepu3ainio GakTOpOB MO METOAY KOPPENISIIMOHHBIX TSI,
BbImoaHUTH Kitactepu3aiiio HaOIroaeH.

2. Jlms WCXOMHBIX JaHHBIX TIOCTPOCHHE TPOBEPKY HWHTEPKOPPEISAIIMA W MYJIBTH-
KOJUIMHEApHOCTH,  TMPOM3BECTH  IOCTPOCHHE  MHOXKECTBa  WMH(GOPMAaTHUBHBIX U
HEeUH(POPMATUBHBIX (DAKTOPOB.

3. JIns MCXOAHBIX JNAHHBIX U JAHHBIX IOCJE KJIACTEPU3ALUU BBIMOJIHUTH MOCTPOCHHE
JIMHEMHON ¥ MYJIBTUIIMKATUBHON Mozelel. Jloka3aTe MPUMEHUMOCTb KaXK 10 MOJIEIIH.

4. [IpoBepuTh NPEANOCHUIKM METOa HAMMEHBIIUX KBAJIPAaTOB JJIS KaXKIOW MOCTPOCHHOMN
MOJIe)TH. BEITIOTHUTH CpaBHEHHUE IMOTYICHHBIX PE3YIIBTATOB

5. OueHuTh CTPYKTypHAsi CTAOUIBHOCTD MCIIOJIb3YEMbIX HCXOAHBIX JaHHbBIX.

Tecmur

1. «Bp1i6opka» — 310

a) 4acTh TeHEePaIbHOI COBOKYITHOCTHAIEMEHTOB, KOTOpasi OXBaThIBAeTCs HAOIIOICHUEM
0) 4acTh HEKOW IMOCIIEIOBATEIIBHOCTU 3JIEMEHTOB, HE SBIISIOINXCA COBOKYITHOCTBIO

B) 4aCTb JIEMEHTOB PACIIOJIOKEHHBIX B 3HAYUTENIBHOM OJIM30CTH APYT K APYTY

T') 4acTh JIEMEHTOB PACIOJIOKEHHBIX HE3aBUCUMO OT PACCTOSIHUS

2. KnactepHslil aHanus 370...

a) 3TO COBOKYITHOCTb METOJIOB, MO3BOJISIFOIIMUX TOHSATH CMBICH OBITHS

0) 3TO COBOKYIHOCTb METO/IOB, IMO3BOJISIOMIMX CKJIA/IbIBATH BCE JJAHHBIE BMECTE

B) O9TO COBOKYMHOCTb METO/OB, IIO3BOJISIIOIIMX KJIaCCU(UIMPOBATh MHOTOMEpHBIE
HaOIIOEHUS

3. K rpyOniM ormmbkaM OTHOCSITCS

1) mpocueTsl 3KcIEpUMEHTATOPA

2) cOOM BBIUUCITUTEIHLHON TEXHUKH

3) anomanuu B paboTe U3MEPUTENBHBIX TPUOOPOB




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

[TpomexxyTouHas arrecTauus mno aucuumiinHe «O0paboTka SKCIIepUMEHTATBHBIX JTaHHBIX
Ha DBM)» BKIIOYaeT TEOPETHUECKHE BOIMPOCHI, MO3BOJISIONIME OLIEHUTh YPOBEHb YCBOCHHS
00y4aromuMuCs 3HAHUH, U MPAKTHYECKUE 33JJaHNs, BBIBISIOIINE CTECHb COPMHUPOBAHHOCTH
YMEHH U BIaJIeHUi, IpoBoAUTCS B hopMe B opMe 3a4eTa ¢ OLIEHKOM.

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) — oOydarolmuiicss JEMOHCTPUPYET BBICOKHM YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U TIIIyOOKOe 3HaHue
yueOHOro Marepuana, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOIHO OIepUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYalUAX MOBBIIICHHOHN CI0KHOCTH.
— Ha OILEHKY «xopomo» (4 Oamna) — oOyyaroluiicss IEMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTENbHbIE OMIMOKH, HETOYHOCTH, 3aTPyIHEHHUS TMPU aHAIUTUYECKUX OIEepalusXx,
nepeHoce 3HaHWK M YMEHUN Ha HOBBIE, HECTaHJAPTHBIC CUTYallH.
— Ha OLICHKY «YyI0BJIEeTBOPHUTEJBLHO» (3 6amia) — oOyyarouuiicss JeMOHCTPUPYET MOPOTOBBIN
YpOBEHb C(OPMHPOBAHHOCTH KOMITETEHIIUI: B X0JI¢ KOHTPOJBHBIX MEPONPHUSATHHA JOMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTIENIbHBIX 3HAHUM, yYMEHUH, HABBIKOB, OOy4YaroIIUHCS
UCTIBITHIBACT 3HAYUTENIGHBIC 3aTPYJHEHUS TPU ONEPHPOBAHUU 3HAHUSMH M YMEHUSIMH TPU HX
MEPEHOCE Ha HOBBIE CUTYaIIUU.
— Ha OLIEHKY «HEeyJ0BJIeTBOPUTEJIbHO» (2 0ayuia) — oOyyaroluiicss IeMOHCTPUPYET 3HAHUS HE
O6onee 20% TeopeTHMUECKOrO MaTepHala, JOMYCKAaeT CYIIECTBEHHbIE OIIMOKHA, HE MOMKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.
— Ha OILICHKY «HeyIO0BJIeTBOPHUTeIbHO» (1 Oamn) — oOydarouuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOW3BENCHHS W OOBACHEHHS WHPOPMALMH, HE MOXET II0Ka3aTh
UHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUs MPOCTHIX 3a/1ay.



