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MecTo AUCHHMILVINHBI B CTPYKTYpe 00pa3oBaTe/IbHON POrpaMMbl

JucuummuHa «MeToIbl MaTeMaTHIeCKoi 00pabOTKH TAaHHBIX» OTHOCUTCS K 00sI3aTENbHOM
gactu broxka 1. lucuummuael  (Moxynu) Moayns yueOHO-HCCIEOBAaTEIhCKOH U MPOEKTHON
JeSITeNbHOCTH Y4eOHOTrO IJJaHa OCHOBHOW MNpo(ecCHOHAIBHOM 00pa3oBaTeIbHON MPOrpamMMbl
BBICIIIETO 00pa30BaHUs — MPOrpaMMbl OakamaBpwaTa IO HampaBieHWI0 moarotoBku 44.03.05
[Tenarornueckoe obpazoBanue (C ABYMs MPOGWIAMU MOATOTOBKH), HAPABICHHOCTDH (IIPOQUIIb)
oOpazoBarenbHO TTporpammsbl «cropust. OO1ecTBO3HAHUEY, OUHON (DOPMBI 00yUEHUS.

[Ipouiecc ocBOCHHSI AMCHUILIMHBI Oa3upyeTcs Ha 3HAHUSX, YMEHUSX U HaBBIKax,
MPUOOPETEHHBIX TPH HW3YyYEHWHW YUYEOHBIX TPEAMETOB 00IIe00pa30oBaTEIPHOM  IITKOJIBI:
MaTeMaTHhKa; airedbpa, B TOM 4YHCIE OCHOBBI TEOPUU BEPOATHOCTEH U MaTeMaTHYECKOMN
CTaTUCTUKH; T€OMETPHS; Hauala MaTeMaTH4YeCKOro aHAJIN3a.

Pe3ynbTarhl OCBOCHUS AMCHUIUIMHBI HEOOXOIMMBI I MPOXOXKACHHS MpakTuK HayduHo-
uccaenoBarenbekass pabota oOs3arenbHOM dactu  broka 2. [Ipaktukn  Mopyns  ydeOHO-
UCCIIEIOBATENIbCKAsE W TIPOSKTHAsl JEATEIbHOCTh; s BBHIMOTHEHWS W 3alIUThl BBITYCKHOM
kBanuuKamoHHONW paboThl bioka 3. ['ocymapcTBeHHas HTOTOBAst aTTECTAIINS.

1. Ilepeyenr muaHUpyeMBIX Ppe3yabTaTOB 00ydyeHuss (00pa3oBaTesIbHBIX
pe3yJ1bTaTOB) MO AMCHHUIINHE

LesbI0 0OCBOCHHS TUCHUIUINHBI «METOAbI MaTeMaTn4eckoi 00pabOTKN TaHHBIX) SBISETCS
MOJArOTOBKa OakajmaBpa K MNpo(ecCHOHATBHOW JEeATeNPHOCTH Y4YUTeNns 00pa3oBaTelnbHOM
opranmzanuy. JlucuuIuinHa mpeAHa3HaueHa AaTh OyIyIMIUM YYHTENIsIM MpoQecCHOHATBHYIO
(TeopeTHUYEeCKyl0 U MPAKTUYECKYI0) TOATOTOBKY, CBS3aHHYIO C (DOpMHUpOBAaHHEM OIbBITA
crnenuuueckol MaTreMaTHUYecKOW JCSATEIbHOCTH, HANpaBJICHHOM Ha pelieHWe HaydHO-
MCCIIEIOBATENBCKUX U KCIIEPUMEHTANIBHBIX 3a/1a4 B PO ecCHOHAIbHOU cdepe.

3amaveil OCBOEHMS IUCHUIUIMHBI SBISIETCS 3HAKOMCTBO C TUIHWYHBIMA METOJAMH U
npUeMaMH  CTPYKTYPHPOBAaHUS M  CTaTUCTHUECKOW OOpabOTKM  JaHHBIX, AIIEMEHTaMHU
MaTEeMaTH4IeCKOro MOJCITUPOBAHYS SIBICHUN U MPOLIECCOB; Pa3BUTHE NPEACTABICHNN O CYITHOCTH
MaTeMaTHYECKOT0 METOJa IMO3HAHMUSA JCUCTBUTEIBLHOCTH W BO3MOXKHOCTAX €ro NPUMEHEHHUS B
€CTECTBEHHBIX M TYMAaHUTAPHBIX HayKaxX, B IICHXOJIOTO-TIEAarOTHYeCKUX HCCICAOBaHUAK, B
OpraHU3aIMOHHO-YIIPABICHUECKON cepe M Apyrux obiacTsix IesSTeNbHOCTH; (HOpMUpOBAHHE Y
CTYyJICHTOB HAYYHOTO CTWJI MBIIUICHHS, Oa30BBIX HAaBBHIKOB AHAIUTHYECKOH AEATEIHHOCTH,
JIOTHYECKUX W KOMOMHATOPHBIX cHocoOHOcTel; (OopMHpOBaHHWE M Pa3BUTHE KOMIIETCHIUN
OyIymiero yd4WTens, CBA3aHHBIX C MPUMEHEHHEM MaTeMaTHYeCKHX METOMO0B 00padoTKh
uHpopMauy B TPoPeCcCHOHATBHOM, B TOM YHCIIE UCCIEI0BATEIbCKON AEATEIbHOCTH.

B pe3ynbTare ocBOeHHS COAEpKaHUS TUCHUIUIMHBI «MeTopl MaTeMaTHIecKoil 00padoTKH
JAHHBIX» OOYYAIOMIMKCS JOJDKEH OBIAAETh CICAYIOIIMMHU pe3ylbTaTaMu oOydyeHus (B Tabiuie
NPEICTaBICHO COOTHECEHHWE OOpa3oBaTeNbHBIX pPE3yJbTATOB OOYYEHHS 110 AWUCIHUIUIMHE C
WH/IUKATOPAaMH JOCTH)KEHUSI KOMIIETCHIIUH ):

Komnerennus u OO6pa3zoBarenbHble Pe3yabTaThl JUCIUTUIHHEI

WHIUKATOPHI € (aTamb! GOPMUPOBAHUS JUCITUTUIHHBI)

JOCTUKCHUS B

3HACT YMCET BJIaAcCT
JVCIIATUTHHE

YK-1. Cnocoben OP-1. 3naer o OP-2. YMmeer onpenensits u
OCYIIECTBIISATH TIOUCK, BO3MOXXHOCTH ITPHUMEHEHHSI | UCTIOIB30BaTh
KpI/ITI/I‘IeCKI/Iﬁ aHaJInu3 U 62130BBIX MaTEMATHYCCKUX BO3MOXXHOCTH MPUMCHCHUA
CHHTE3 WH(OpMAIIHH, KOHCTPYKIUHN /ISt 0a30BbIX MaTeMaTHYECKUX
IIPUMEHATH CUCTEMHBIN dopmanuzanuu u KOHCTPYKLUHN JUIs
MOJIXOJT JUIsI PEeIICHUS NPeJICTaBIICHUS dbopmanuzanum u




ITOCTABJICHHBIX 3a/1a4.

VYK 1.1 — AHanusupyet
3a/1a4y, BBIIENSS dTAIbl €e
peLIeHus, AEUCTBUS 10
PELIEHUIO 3a/1a4u.

VK 1.2 — Haxonur,
KPUTHYECKH aHATU3UPYET
U BBIOMpaeT
nHpopmaruto,
HEO0XO0AUMYIO ISt
peLIEeHHS TOCTABJICHHOMN
3a/1auu.

VYK 1.3. — PaccmaTpuBaet
pa3uyHbIe BAPUAHTHI
peuieHus 3a1aqu,
OLICHUBAET UX
MIPEUMYILECTBA U PUCKH.

uHpopmaruu

OP-3. 3naer o
BO3MOXKHOCTH IPUMEHEHHUS
MaTeMaTUYECKUX CTPYKTYP
JUTSL OTTUCAHUS
uH(popmaruu Ha
(dbopMaTbHOM SI3BIKE
MaTeMaTUKHU

OP-5. 3naer o
BO3MOXKHOCTH TIPUMEHEHHUS
MaTeMaTHUYECKUX CTPYKTYP
JUTSL UCCTIeTIOBAHUS
uH(popmaruu Ha
(dbopMaTbHOM SI3BIKE
MaTeMaTUKH

OP-7. 3naer o
BO3MOXKHOCTH IPUMEHEHUS
MaTeMaTUYECKUX MOJEIEN
JUTSL KCCTIeIOBaHUS
JIETCPMUHUPOBAHHBIX
MIPOIIECCOB (SIBJICHUI) Ha
(dbopMaTbHOM SI3BIKE
MaTeMaTUKH

OP-9. 3naer o
BO3MOXHOCTH MTPUMCHCHUA
MaTeMaTUYECKUX MOJeEIeH
JJIS1 UCCIIeIOBAaHUS
CTOXaCTUYECKUX
MPOIIECCOB (SIBIICHUI) Ha
(bopMaTbHOM SI3BIKE

Ipe/ICTaBICHUS
uHpopMaun

OP-4. Vmeer onpenensrs U
UCTIOJTb30BaTh
BO3MOXXHOCTH ITPUMEHEHHS
MaTeMaTHYECKUX CTPYKTYP
JUIsL OTIMCaHMsI HHpOpMAaLUU
Ha (HOPMAITBHOM SI3BIKE
MaTeMaTHKH

OP-6. YMmeer onpenensrs U
UCTIOJTb30BaTh
BO3MOXXHOCTH ITPUMEHEHHS
MaTeMaTHYECKUX CTPYKTYP
JUISL UCCIIETOBAHMS
uH(popmaruu Ha
(dbopMaTbHOM SI3BIKE
MaTeMaTUKHU

OP-8. YmMeeT onpenenars u
HCIIOJIb30BaTh
BO3MOKHOCTH TTPUMEHEHUS
MaTeMaTHUYCCKUX MOJeIIeH
IJIS MCCIIEIOBaHU
JIETCPMUHUPOBAHHBIX
MIPOIIECCOB (SIBJICHUI) Ha
(dbopMaTbHOM SI3BIKE
MaTeMaTHKH

OP-10. Y™meer onpenensitsb
1 UCIIOJIb30BaATh
BO3MOKHOCTH TTPUMEHEHUS

MaAaTCMAaTHUKU MAaTEMAaTUYCCKUX MO,Z[G.HGI\/'I

IIJIS MCCIIEIOBaHUs
CTOXACTUYECKHUX MPOIIECCOB
(stB71eHUMI) Ha OpMATTEHOM
SA3BIKEC MAaTEMATUKU

OIIK-9 Cnocoben OP-11. 3Haer o OP-12. Ymeer onpenensars u

IIOHUMATh HpI/IHI_[I/IHBI BO3MOXHOCTH HUCIIOJIB30BAThH

paboThl COBPEMEHHBIX HICITOJIE30BaHHS BO3MOKHOCTH TTPUMEHEHUS

MH(POPMALIMOHHBIX
TEXHOJIOTUH U
UCIOJIb30BATh UX IS
penieHus 3a1a4d
npodeccrnoHanbHOM
JEATEIBHOCTH.
OIIK-9.1. Bribupaer
COBPEMCHHBIE
MH(pOpPMAalMOHHbIE
TEXHOJIOTUH U

MPOrPaMMHBIX CPEICTB ISt
NIpeICTaBICHUS M 00PaOOTKH
KOJIMYECTBEHHOU
uH(pOpMAIIH

OP-13. 3naer o
BO3MOKHOCTH
HICITOJIE30BaHHS
HNPOrPaMMHBIX CPEACTB I
TIOCTPOCHUSI ¥ KCCIICIOBAHMS

MPOrPaMMHBIX CPEICTB IJIs
NpeCTaBICHUS U
00pabOTKN KOTHMYECTBEHHOM
uHpopmaruu

OP-14. Ymeer onpenensars 1
HCII0JIb30BaTh BO3MOKHOCTH
HICITOJIE30BaHUS
HNPOrPaMMHBIX CPEACTB I
TIOCTPOCHUSI U KCCIICIOBAHUS




MPOTpaMMHBIE CPEIICTBA, B
TOM HUCIIC
OTEYECTBEHHOTO
MPOU3BOACTBA, IS
peleHws 3a1a4
npodeccrnoHanbHOM
JeSITeTbHOCTH.

OIIK-9.2.
JleMoHCcTpUpyeT
CIIOCOOHOCTH
HCIIOIh30BaTh U(PPOBHIE
pECYPCHI UIS PELICHUSA
3a1a4 mpodeccuoHaTbHON
ACATCIIBHOCTH.

MaTEeMaTHYECKUX MOJEIEN
MPOLIECCOB B PAMKAX
pereHus
npo(heCCHOHATIHHBIX 33/1a9

MaTEMaTHYECKUX MOJEIEN
MPOLIECCOB B PAMKAX

peteHnst mpodecCHOHATBHBIX

3aaa4d

2. O0beM QMCHUILVIMHBI B 324€THBIX e¢JIMHHIAX C YKa3aHHEM KOJHMYeCTBa aKaJeMHYeCKHX
YacoB, BbIICICHHBIX HA KOHTAKTHYI0 padoTy o0y4yamlmxcsi ¢ InpenojasareseMm (1o
BH/IaM Y4eOHBbIX 3aHATHI) U HA CAMOCTOAATEIbHYI0 PadoTy 00y4aroIumxcst

VYyeOHble 3aHATUS
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3. Copepxanue NUCHHUILUIMHBI, CTPYKTYPHPOBaHHOe MO TeMaM (pa3aejaM) ¢ yKasaHHeM
OTBEJCHHOI0 HA HUX KOJIHYeCTBA aKAJeMHYECKUX YACOB U BU/I0B y4eOHbIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeeo0eHH020 HA HUX KOJIUYECMEA AKAOEMUYECKUX YaACO8 U
6UO08 YUEOHBIX 3aHAMUIL

KomnmdgecTBo yacoB o ¢gopMam opraHnu3ariui
oOy4eHus
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1 MareMaTtnueckre KOHCTPYKIIMH 1 6 ] 20
' JETePMUHUPOBAHHBIC MOJICTTU
CroxacTHYECKHE MOIEIN U
2. CTaTUCTUYECKass 00paboTKa 6 8 — 20
nHpOopMaIu
Maremaruueckas oopadoTka
3, p 6 14 - 20
PE3yIbTAaTOB SKCIIEPUMEHTOB
Hroro 18 30 - 60

3.2. Kpamkoe onucanue cooepicanusn mem (pazoenos) OucyuniuHvl
Pazgen 1. MaTtemaTuyeckue KOHCTPYKUMHU U IeTEPMUHMPOBAHHbIE MOIEJIH

MaTtemaTtuyeckre CTpYKTYpBI

[Ipouenypa cuera W TpoIeAypa H3MEpPEHHUs KaK TPOCTEHINE Cllydad MOCTPOCHUS
MaTeMaTHYecKol Mojenu oObekra. HaTypanbHble uncnia; 1ebple 4Hciia; palloHANbHBIE YHCa;
,Z[GI\/'ICTBI/ITGJIBHBIG qucia KaK 66CKOH€‘IHBI€ JCCATUYHBIC ,Z[pO6I/I. AHaIUTHYECKOE )41
T€OMETPUUYECKOEe TpeCTaBiIeHUue AaHHBIX. Omucanne oObEeKTa TOYKOW Ha YUCIOBOM MPSIMOH,
HECKOJIbKUMHU YHCIIOBBIMU TapamMeTpaMH (TOYKOH B MHOTOMEPHOM IMPOCTPAHCTBE, BEKTOPOM).
Martpuiisl u BeKTOpbl. Crctembl KoopauHaT. COBOKYITHOCTH O0OBEKTOB (MHOXKECTBA), CIIOCOOBI UX
3alaHuA U BUABI; ITYCTOC U YHUBCPCAJIbHOC MHOXKCCTBO. OHGpaHI/II/I HaJa MHOKECTBaMU. BI/IHapHBIe
OTHOIICHHS Ha MHOXECTBaX M HUX cBoWcTBa (pedIeKCUBHOCTh, CHMMETPHUYHOCTD,
TPAH3UTUBHOCTD, aHTI/ICI/IMMeTpI/I‘-IHOCTB). OTtHolIeHnE BKJIFOUCHHA, OTHOILICHUC
SKBHUBAJIEHTHOCTH, OTHOLIEHHE Topsaka. OToOpakeHuss MHOXKECTB M UX BUJBIL, QyHKUMH. Mepa
MHOJKECTBa Kak (YHKIUS, U3MEpEeHUE MHOXecTB. [loHATHE O pa3sMepHOCTH MATeMaTUYECKOTO
00BEKTa M MPOCTPaHCTBA OOBEKTOB. MeTpuka Kak (DYHKIIMS, pacCTOSTHUE MEXAY OOBEeKTaMHu.
IlonsiTHE O METPUUYECKUX NTPOCTPAHCTBAX

JleTepMUHUPOBAaHHbIE MaTEMATUYECKUE MOJIETN

Wnes MaTemMaTH4eCKOrO MOJEIUPOBAHMS U €T0 LENU (IeCKPUITUBHBIEC, ONTUMHU3AIMOHHBIE,
yIpaBJIeHYECKHE MOJIENIN ). DTaIbl MOCTPOSHHSI U UCCIIEIOBAaHUS MAaTeMaTH4YeCKOi MoieH (BEIOOp
MEPEeMEHHBIX U UX 0003HAYEHMI, OMHCAHHE MEPEMEHHBIX, (OPMYIUPOBAHUE 3aJla4d Ha SI3bIKE
MaTeMaTHKH, PELICHUE 3aJaud, HHTepIpeTanus pe3yiabraroB). Onucanue o0ObekTa (mporecca) ¢
MTOMOIIIBIO YHUCIIOBOM TMOCIeI0BaTeIbHOCTH. [IpuMep mUCKpeTHOM Mozaenu (Hampumep, 3agada o




Pa3MHOXKEHUU KPOJIHMKOB, MPUBOJSAIIAA K mocienoBarenbHocTd Gubonauun). CriocoObl 3a1aHus
YHCIIOBOU IIOCJIENOBATEIILHOCTH. CaoiicTBa MPOIECCOB U CBOICTBa YHCIOBBIX
mocleoBaTebHOCTeH (MOHOTOHHOCTh, OTPAHMYEHHOCTh, NUKIMYHOCTH). Omucanne oO0BEeKTa
(mportecca) ¢ moMoIIbI0 YMCIOBOM GyHKIMU. [Ipumep HenpepsIBHONW Mojaenu (Hampumep, 3aaada
0 TUIOMIAJIA KPYroBOTO cekTopa). CriocoObl 3aaanust YrucioBoi ¢pyHKIH. CBONHCTBA MPOIECCOB U
CBOMCTBA YHMCIOBBIX (YHKIMI (MOHOTOHHOCTh, OTrPAaHUYEHHOCTb, YETHOCTH/HEYETHOCTD,
nepuoanvYHoCTh). [loHsATHE 0 OECKOHEYHO OOJBIINX/OECKOHEYHO MAIbIX (PYHKIHUSAX, O CPABHEHUHU
ckopoctu pocta ¢yHKIMA. ComocTaBlieHHe 0COOCHHOCTEH MUCKPETHOW W HETPEPBIBHOM MOJEITH
OJTHOTO TIpoIiecca (Harmpumep, 3aaada 00 u3HOCe 000pyIOBaHUS).

OnTUMH3AIIMOHHBIE MATEMATUYECKUE MOJIETN

[Tonstne o nuHEtHOM mporpammupoBaHuu. I[IpowsBomHas (YHKIMM Kak HHCTPYMEHT
ONTUMU3ALMOHHOrO aHanu3a. [IpuMep oxHOmapamMeTpUYECKOW ONTHMU3ALUOHHOW MOJEIU
(Hanpumep, w3omepuMeTpuueckas 3amada). [IpuMep aByXxmapameTpuuecKor ONMTHMH3AIMOHHON
Mozenu (HampuMep, METOJ HAMMEHBINUX KBAJIpaToB M €ro NpPHUMEHEHHe K 3ajade o0
anmpPOKCUMAIIUY JTUHEHHON (YHKIIUEH; BBIBOJI YPAaBHEHUS IIPSMOM JIMHUM TTAPHOM PETPECCHH ).

Pazgen 2. CroxacTuyeckue MO U CTATUCTHYECKAs 00padoTKa nH(pOpMaIUU

CroxacTH4ecKkue MaTeMaTHYeCKHe MOJEIN

JlerepMUHUPOBaHHbIE U Clly4allHblE Ipouecchl. HeompenenéHHOCTh B MaTeMaTHYECKUX
Mojensax. OmnucaHre MAacCOBBIX CIyYallHBIX SIBJIGHHMH METOJaMH TEOPUHU BEPOSTHOCTEM.
JlocTOBepHbIE, HEBO3MOXKHBIC, CIIydailHbIe COOBITHS. BeposSTHOCTH CIydailHOrO COOBITHSI Kak
Mepa BO3MOXKHOCTM €ro HAacTyIUIeHHs. JIMCKpeTHple M KOHTHHYaJIbHbIE MPOCTPAHCTBA
AJIEMEHTAPHBIX COOBITHH. Maremarudeckas MOJENb CIyYalHBIX COOBITHMH C KOHEYHBIM /
OCCKOHEYHBIM YHCIIOM PaBHOBO3MOXKHBIX HCXOJOB (KOMOMHATOpHOE / TEOMETPHUYECKOE
orpesiesieHue BeposSTHOCTH). OIEHKa BEPOSTHOCTH COOBITHS IO €ro YacTOTe B JKCIIEPUMEHTE
(cTaTucTHYECKOE OMpEeJesIeHHe BEpPOATHOCTH). MonenupoBaHUEe AMCKPETHBIX CIy4YalHbIX
BenuuuH. [loHsITHE O 3akoHE pachpelereHUsi BEPOSTHOCTEH W YHUCIOBBIX XapaKTEPUCTHUKAX
JUCKPETHOM CIy4yailHOM BeNWYMHBL. MOJEIMpPOBAHUE HENPEPBHIBHBIX CIIYYalHBIX BEJIMYHH.
[lonsiTHe O TUJIOTHOCTH pAacHpelelCHUsT BEPOSITHOCTEM U YHCIOBBIX XapaKTEPUCTHUKAX
HEMPEPhIBHOW CilydyallHOW BeMWYUHBL. [IpuMepbl pacnpeneneHuid HENmpepbIBHBIX CIyYalHbBIX
BEIMYMH (paBHOMEPHOE paclpeseiieHne, HOPMalbHOE paclpe/ielieHue, pacupeieNieHHe «XH-
KBapary, pacnpenencane CTeIoAeHTa, pactpeaenenue duriepa).

Br10opouHslii MeTOA

3amaun MaTeMaTHYeCKOW CTaTUCTHUKH, CBSI3b M pa3linuue ¢ Teopuen BeposTHocTed. O0mue
CBEJCHNUS O BBHIOOpOYHOM Merozae. CTaTHCTHYECKHE JaHHbIC: TeHEpalbHash COBOKYIMHOCTh M
BbIOOpKA, 3aBUCHMBIC U HE3aBHCHUMBIEC BHIOOPKH; EPBUYHAS 00pabOTKa JaHHBIX (paHKUPOBAHMUE,
IPYNIHUPOBKA, MOCTPOCHUE BapHAlMOHHOTO psijia). IMCKpeTHBIE N MHTEpBAJIbHBIC BapHAlMOHHBIC
pAAbI, TEepexo] OT MHTEPBAIBHOTO pAga K JUCKpeTHOMY. ['eoMeTpuueckoe NpeacTaBiIeHUE
CTaTHCTUYECKUX JAHHBIX: IIOJIMTOH, THUCTOrpaMMa, JICNIECTKOBBIE M KPYTOBBIC HArpaMMBbl;
BO3MOXKHOCTH npuMeHeHus Excel ams Bu3yanuszanum JaHHBIX.

CratucTryeckoe OIIEHUBAHKE

[lepBuuHbIe onucaTeNbHbIE CTATUCTUKU: MEPHI MOJIOKEHUS (MEPbI IEHTPAIbHOU TeHIESHIINI
W KBaHTWIHA pACIpeleleHus)) M Mepbl HM3MEHUMBOCTH. YCpEOHEHHE MaHHBIX (CpemHsis
BBIOOpOYHAs, MOZla U MeauaHa BbIOOpkH). KBanTmim pacnpeneneHust (MPOIEHTHIIN, KBAPTHIIN).
Mepsbl pazdpoca IaHHBIX (pa3Max BBIOOPKH, NUCIIEPCHS U CPEAHEE KBaJAPATUYHOE OTKIOHEHHE,
acuMMeTpus, sKciecc). Maes craTucTudyeckoro ouneHuBaHus. TOYHOCTh M HAAEKHOCTH OIICHKHU.
ToyeuHnble W WHTEpBATBHBIC OLIEGHKH MapaMEeTPOB pacmlpenelieHus. BwiOopouHas cpemHss
BBIOOpOYHAS TUCIIEPCHsI KaK TOYEUHbIE OLIEHKH MeHepalbHON CpeHel U reHepaabHON JUCTIEPCUH.




JloBEpUTENbHbIE MHTEpPBANbl [ OLEHKM MAaTeMaTH4EeCKOro OXKHMJIAHUS U CPEOHEro
KBaJIpaTUYHOTO OTKJIOHEHUS HOpPMAalbHOIrO pacrpeneieHus. BosmoxHoctu npumenenusi Excel
JUISL IOJYYEHUS! XapaKTePUCTUK BEIOOPOYHBIX JTAHHBIX.

Pa3nes 3. MaremaTnueckasi 00padoTKa pe3yJbTaTOB IKCIIEPUMEHTOB

Koppensius u perpeccusi BEAUYUH

Bunpl cBsazeir mexny BenmuunHamu. [loHsATHE O (YHKIIMOHAIBHOW, CTATUCTUYECKOH H
KOPPEJILIMOHHOW 3aBUCUMOCTH. 3aJaudl KOPPEISLUUOHHOTO aHanu3a. KoppensiuuoHHas CBS3b
MeXy BETUUMHAMU U €€ MoKa3aTenu (cujia, HampaBieHHe, HaIEKHOCTD); BUJIbI CBSA3H (JIMHEHHAs
/ HenuHEHHasA, MOJOXHUTENbHAs / oTpunaTtenbHast). Kosdunuent xoppensiuuu Kak moka3aTelb
TECHOTHI U HaIlpaBJIEHUs CBsI3H, ero cBoiicTBa. Koaddurment panrosoii koppemsiiuun Crnupmena /
Kennanna, xoaddunuent xoppemsuun [lupcona. 3amaun perpecCHMOHHOTO aHaM3a. Y CJIOBHBIE
CpeHHE M BBIOOPOYHOE ypaBHEHHE perpeccuu. [locTpoeHne mpsiMoi JTMHUHU MapHOW pPerpeccuu
METOJIOM HaMMEHBIINX KBAApaTOB. [IOHATHE O HENMMHEWHOW PETPECCUH.

IIpoBepka CTaTUCTUYECKUX TUIOTES

W3mepenuss u 1mKaabl B HAYYHBIX HCCIENOBaHUSAX (HOMHHATHBHAs, paHroBasd,
MHTEpBaJIbHAs, a0CONIOTHAs INKaja). ['MmoTe3pl HaydHble UM cTaTHCTUYecKue. Maes mpoBepku
CTaTUCTUYECKOW TMMOTE3bl. Y POBEHb CTATUCTUYECKONU 3HAUUMOCTH. CTaTUCTUUECKUN KPUTEPUNA U
YHuCcIO0 cTeneHed cBoOoasl. [IpoBepka THMOTE3 € TOMOIIBIO CTATUCTUYECKUX KpPUTEPHUEB.
CraTucTuueckoe pelieHue U BeposTHOCTh omuOku. HampaBneHHble W HEHaIpaBlIEHHBIE
anpTepHaTuBbl. CozepikaTenbHasl MHTEPIPETALUs CTATUCTUYECKOTO PEIIECHNUS.

[ToHsiTHe O MapamMeTpUYECKHX W HEmapamMeTpUUYECKUX Kputepusix. Kpurepuum pasznuyuid.
Henapamerpuueckue KpuUTepuM Ui CBS3HBIX BBIOOpOK (Kpurepuid 3HakoB G, T-kputepuit
Bunkokcona). Henmapamerpudeckue Kputepun g HECBA3HBIX BbIOOpok (U-kputepuit ManHa-
VYutnu). Kpurepum cornacus pacnpeneneHuil. Henapamerpuueckue KpUTEpUs —COIJIacHs
pactipenenenuii  («xu-kBaapar» kputepuit [lupcona, kputepmit ®Dwumepa). I[Ipumepst
[IapaMEeTPUYECKUX KPUTEPUEB pa3IU4Mil: CPAaBHEHUE CPEIHUX 3HAYEHHUH [BYX T€HEpaIbHBIX
COBOKYITHOCTEH TpU M3BECTHBIX M HEU3BECTHBIX, HO pPAaBHBIX JUCHEpPCUsX (HE3aBUCHUMBIE
BBIOOPKN).

4. IlepeyeHb Yy4eOHO-METOAMYECKOr0 oO0ecneyeHHs] IS CAMOCTOATENbHON PadoOThI
o0yuyaruuxcst Mo JUCHHUIJINHE

CamocrosiTenbHast paboTa CTyIEHTOB SBISETCS 0c000i Gopmoii opraHu3anuu y4eOHOTO
mporecca, MpeAcTaBisiomas co0oil IJIaHUPYEeMYyIO, T03HAaBaTeNbHO, OpPraHU3allMOHHO U
METOAMYECKH HANpaBIIEMyI0 JEATENIbHOCTh CTYJIEHTOB, OPHUEHTUPOBAHHYIO Ha JIOCTHIKECHUE
KOHKPETHOTO  pe3ynbTara, OCYHIECTBIseMyl0 0Oe3 MpsMOil MOMOIIM  MpernojaaBaTess.
CamocrosarenbHas paboTa CTYACHTOB SIBJSIETCS COCTaBHOM YacThi0 Y4eOHON paboThl W MMeeT
LEeNbI0 3aKperyieHue U YriIyOJIeHHWEe IMOJyYeHHBIX 3HAHUM U HaBBIKOB, MIOUCK M MpPHOOpeTeHue
HOBBIX 3HAHWM, a TAK)KE BBIMOTHEHUE yUEOHBIX 3a/laHUH, MMOATOTOBKY K MPECTOSIINM 3aHITHIM
u sk3ameny. OHa mpenycMaTpuBaeT, Kak IpaBuUiio, pa3paboTKy pedepaToB, HaMMCAHUE JTOKIA/I0B,
BBHITIOJTHEHUE TBOPUYECKUX, MHIUBUIYATbHBIX 33JaHUI B COOTBETCTBUU C Y4eOHOW MPOrpaMMoit
(TeMaTUYeCKUM IJIAHOM HM3y4Y€HUs NUCUUIUIMHBI). Tema A Takoro BBICTYIUIEHHUSI MOKET OBbITh
MpeIIoKeHa MpenoiaBaTeieM Wi u30paHa caMHM CTYJEHTOM, HO MaTepHall BBICTYIUICHUS HE
JOJDKEH  JAyOnWpoBaTh  JICKIMOHHBIM — maTepuan. PedepaTuBHBIH  MaTepual  CIIYXKHUT
JOTIOTHUTEbHOW HH(OpManue ais pabdoThl Ha MPAKTUYECKHX 3aHATHIX. OCHOBHAs I€Th
JAHHOTO BHJa pabOThl COCTOUT B OOYyYEHUHU CTYJEHTOB METOJaM CaMOCTOSTEeNbHON paboThI C
y4eOHBIM MaTepuaioM. J[JIs MOJHOTBI YCBOSHUS TE€M, BBIHECEHHBIX B IMPAKTUYECKHE 3aHATHUS,
Tpebyercs pabora ¢ mepBoucTodHHMKaMH. Kypc mpemycmaTpuBaeT caMOCTOSTEIBHYIO palboTy



CTYJICHTOB CO CIENHMaNbHOW nuTepaTypoir. CieqyeT OTMETHUTh, YTO CaMOCTOsITeNbHas paboTa
CTY/ICHTOB pe3yJbTaTHBHA JIUIIb TOT/Ia, KOT/Ia OHA BBIMOJIHSAETCS] CHCTEMATHYECKH, TUTAHOMEPHO U
I[eJICHANPaBJICHHO.

3amaHust IUIsi CaMOCTOSTEIBHON paObOThI PEyCMATPUBAIOT HCIIOJIb30BAaHHE HEOOXOAUMBIX
TEPMHUHOB M TMOHSTHUI 1O mpobiemaruke Kypca. OHM HAIIEMUBAIOT HA MPAKTHYECKYIO0 paboTy 1Mo
MIPUMEHECHHUIO M3y4aeMOTo MaTepHalia, TTOMCK Oubiamorpaduyeckoro MaTepraia U 3JIeKTPOHHBIX
MCTOYHUKOB MH(OpPMALINH, UIUTFOCTPATUBHBIX MAaTEPUAJIOB. 3aaHUsI IO CAMOCTOSATEIBHON padboTe
JAr0TCS TI0 TEMaM, KOTOpPhIE TPEOYIOT TOTIOTHUTEILHOU IPOPAOOTKH.

OO0muit 00BEM C€aMOCTOATEIBHOW pPAOOTHI CTYACHTOB IO JUCIHIUIMHE BKJIIOYACT
ayJAMTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSTEIBHYIO pa0OTy CTYACHTOB B TEYEHUE CEMECTpA.

AymutopHas caMoOCTOsITeNbHass paboTa oOCymecTBisieTcs B (OpMe  BBITIOTHEHHS
MUCHMEHHBIX MMPOBEPOYHBIX PA0OT MO TUCIHILIMHE, B TOM YHCIE C MPUMEHEHHEM POTPAMMHBIX
CpencTB. AyauTopHas caMoCTosITeNbHas paboTa obecrieueHa 6a30i TUAAKTUYECKUX MAaTEpHUasoB
0 pa3jienaM AUCIUTUIAHBL

BueaynuropHass caMocTosATelIbHas paboTa OCYIIECTBISIETCS B (OpME BBHITIOTHEHHUS U

MOJITOTOBKH K KOMMEHTHPOBAHHUIO CAMOCTOSITEIBHBIX Pa0OT, UTOTOBOM KOHTPOJBHOH pabOTHI,
pa3paboTKu coNepiKaHUs W MPE3CHTAIMK JOKJIAJOB IO TEMaM HHIWBUIYaJbHBIX U TPYIIOBBIX
MIPOEKTOB, pedeparos.

ﬂﬂ}l CamMocmosamesbHoll N0020MOBKU K 3AHAMUAM NO 0ucuunﬂunepel<0menoyemc;l
UCnoJb306ambsb yueﬂno-memoduuecxue mamepuaiiobl:

1. AsepbsnoB ILI., CrprokoBa I'.A. IlepBuunas o0paboTKa pe3yabTaTOB ICHUXOJIOTO-
MeJJarOTHYECKOTO HMCCIICIOBAHUSA: y4eOHO-METOIMYECKOe TMocooue. — YIIbSTHOBCK:
Val'TlY um. U.H. Yneguosa, 2021. — 67 c.

2. Bmamosa E.B. OcHOBB MaTemMaTHdeckoil 00paOoTku uHOpMaIuu: ydeOHO-
METOJMYECKUE  PEKOMEHJAlUU i OakalaBpOB  HANpPaBIEHUS  TOJTOTOBKHU
«ITemarornueckoe oOpazoBanme». / BmagoBa E.B., MakeeBa O.B., CuGupeBa A.P.,
®omuanosa E.B., IlpmranoB A.B. — Vapgaock: ®I'BOY BO «Yal'llyY um. W.H.
VnesaoBay, 2017. — 43 c.

3. CrprokoBa I'.A. MeToapl MareMaTH4ecKoOM CTATUCTUKH B ICHXOJIOrO-IEJAarOrHYeCcKux
uccaenoBaHusaX: YdeOHo-metoaudeckoe mocobue / I A. CrprokoBa. — YIbSHOBCK:
®I'BOY BO «Yal'TlV um. U.H. Viaesaaosay, 2017. - 91 c.

4. DneMeHTbl TEOPUM BEPOSITHOCTEH, MATEMATHYECKOW CTATUCTHKUA W aHAIM3a CUCTEM
MaccoBoro oOcmyxkuBanus. Yacte 1. BBermeHue B Teopuro BepositrocTeif. Kpartkuii
HCTOPUYECKUN IKCKypce: y4deOHOe mocoOue il TOATOTOBKH 6akajiBpoB M MarkcTpoOB
HemaTeMaTUIECKUX HarpasieHuii / cocT. H.A. Bonkosa, H.B. I'nyxosa. — Yabsnosck: Yal'TTY
umeHn M.H. Yaesguona, 2017. — 96 c.

S. IlpuMepHble OLEHOYHbIC MaTepHaJdbl IS INPOBEeJCHHS TeKyllero KOHTPOJIA
yCIIeBA€MOCTH M NPOMEKYTOYHOM aTTecTAlMH 00y4aoIMXCs M0 AUCHHILINHE

Opranusanus U NpoBe/ieHUe aTTeCTAIMH CTYAeHTa

®I'OC BO opueHTHpOBaHBI MPEUMYIIECTBEHHO HE Ha COOOIIeHHe O0yJarmeMycs
KOMIUICKCA TEOPETHYECKHX 3HAHWM, HO Ha BBIPa0OTKYy Yy OakajgaBpa KOMIIETCHIUNA —
JUHAMHYECKOro Habopa 3HAHWUN, YMEHMH, HABBIKOB M JINYHOCTHBIX KaueCTB, KOTOPHIE MO3BOJISAT
BBIIYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PBIHKE Tpyla MU YCHEIIHO NpOo¢ecCHOHATIBHO
pealn30BbIBATHCS.

B nporecce oneHkn 6akaiaBpoB HEOOXOIUMO HCIOIB3YIOTCS KaK TPATUIIMOHHBIE, TaK U
WHHOBAIIMOHHBIE THUIIBI, BUABI M (GOpMbl KOHTpOJdsA. llpu 3TOM MOCTENEHHO TpaaUuIIMOHHbBIE



CPEICTBAa COBEPUICHCTBYIOTCA B pyclle KOMIIETEHTHOCTHOIO IIOAXOAd, a WHHOBAI[MOHHBIE
CpeICTBa a/lallTUPOBAHBI JIJIsl TOBCEMECTHOTO MPUMEHEHHSI B POCCUMCKON BYy30BCKOM MpPaKTHKE.
Lenabr mpoBeneHusi aTTecTallMd — TMPOBEPKAa OCBOCHHS 0O0pa30BATEIHHOW MPOTPaMMBI
JTUCHUILTMHBL Yyepe3 chopMUpOBaHHOCTh 00pa30BaTeNbHbBIX PE3YyIbTaTOB.
IIpomexyTouHass aTTeCTAlMA OCYIIECTBISAETCS B KOHLIE CEMECTPA U 3aBEPILAET U3YUECHUE
JTUCHUIUIMHBL, TTIOMOTaeT OLEHUTh KPYIHbIE COBOKYIMHOCTH 3HAHUW M yMEHUH, (popMHpoBaHUE
ONpeIeICHHBIX KOMITETCHIIHI.

OneHoYHBIMU CpelCcTBaMH  TEKYIIETro OLICHUBAHMS  SIBIISIIOTCS: MaTepuabl
CaMOCTOSITENbHBIX paboT. KoHTposb ycBOeHHs MaTepualia BeleTCsl PeryjisipHO B TE€UEHHUE BCErO
ceMecTpa Ha MPAKTUYECKUX 3aHATUSIX.

Ne CPEACTBA OHEHUBAHMWA,

n/n UCIIOJIb3YEMBIE AJIs1 TEKYILETO Oo6pasoBarenbHbIe
OLICHUBAHMSI ITOKa3aTess pe3yNbTaThl TUCHUIIIMHBI
(dbopMHpOBaHUS KOMIIETEHIINN
1. OueHo4YHbIE CPeACTBA OP-1. 3Haer O BO3MOXHOCTH IPUMEHEHHUS
AJS TeKyllei aTTecTaluu 0a30BbIX MaTEMaTHYECKUX KOHCTPYKIHUH JUIs
dbopmanuzanuu 1 npecTaBieHuss HHPOPMAIHH
OC-1 CamocrosarenbHas paboTa OP-2. VYmeer ompenensiTb M HCIOJIb30BATh
OC-2 CamocrosiTenpHas padbora BO3MOKHOCTH MPUMEHEHUS 0a30BbIX
OC-3 CamocrosrenbHas paboTa MaTeMaTHYECKUX KOHCTPYKLUI TUISL
OC-4 CamocrosiTenpHas padbora dbopmanuzanuu 1 npecTaBiIeHuss HHPOPMAIHH
OC-5 CamocrosarenbHas paboTa OP-3. 3Haer 0 BO3MOXHOCTH IPUMEHEHMUS
OC-6 CamocrosiTenpHas padbora MaTeMaTUYECKUX CTPYKTYp IS  ONMCAHUS
OC-7 CamocrosarenbHas paboTa uHpopManuu  Ha  (GOPMATBHOM  SI3BIKE
OC-8 UtoroBasi KOHTPOJIbHAS MaTeMaTUKHU
pabota / TBopueckoe 3aganue / OP-4. VYwmeer ompenensiTh W HCIONb30BAThH
Pedepar / [Tpoekt BO3MO)KHOCTH TPUMEHEHHS MAaTeMaTHYEeCKUX
CTPYKTYp JUIS ONHUCaHWs HWHPOpMAIMK HaA
2. OueHo4YHbIE CPeACTBA (hOpMaIbHOM SI3BIKE MAaTEMaTHUKH

A5 poMekyTouHoi arrecranuu | OP-5. 3HaeTr 0 BO3MOXHOCTH IIPHUMEHEHUS
MaTeMaTUYECKUX CTPYKTYp HJsi MCCIEIOBAHUS
OC-9 3auér B hopMe ycTHOTO uH(popMaIun Ha dbopManbHOM  S3BIKE
cobeceoBaHus MaTeMaTHUKHA

OP-6. VYwmeer omnpenensitb W HCHOJB30BATH
BO3MOXXHOCTH TPHUMEHECHUS MaTeMaTUYECKUX
CTPYKTYp AJI1 UCCIENOBaHUS HHPOpMAIMU Ha
(dbopManbHOM SI3BIKE MATEMATHKHU

OP-7. 3HaeT 0 BO3MOXHOCTH NPUMEHEHHUS
MaTEeMAaTHYECKUX MOJENeH sl MCCIeIOBaHUS
JETEPMUHUPOBAHHBIX IPOIIECCOB (SIBICHUI) Ha
(dbopManbHOM SI3BIKE MATEMATHKHU

OP-8. VYwmeer omnpenensatb W HCIOJb30BATH
BO3MOXXHOCTH TPHUMEHEHHUS MaTeMaTUYECKUX
Mojienei JUIS UCCIIETOBaHUS
JIETEPMUHUPOBAHHBIX IPOILIECCOB (SIBJICHUI) Ha
dbopManbHOM SI3bIKE MATEMATUKU

OP-9. 3Haer 0 BO3MOXXHOCTH IPUMEHEHMUS
MaTeMaTUYeCKUX MOJeNed Al HCCIeIOBaHUS
CTOXaCTHYECKHX TIPOIECCOB  (SIBJICHUN) Ha
dbopManbHOM SI3bIKE MATEMATUKHU




OP-10. VYmMmeer ompenensitb M HCHOJIb30BATH
BO3MOXXHOCTH TPHUMEHEHUS MaTeMaTUYECKUX
MOJIENIEN 719 MCCIEIOBAHHUS CTOXAaCTHYECKHX
IpoIeccoB (sBIEHUI) Ha (HOPMAIBHOM S3bIKE
MaTeMaTHKH

OP-11. 3Haer 0 BO3MO>KHOCTH MCIOJIE30BaHUs
MIPOTPaMMHBIX CPEJICTB YIS TPEICTABIICHUS 1
00pabOTKN KOMYECTBEHHON HH(pOpMAIN

OP-12. YMmeer onpenenaTs U UCMOIb30BATh
BO3MO>XHOCTH MIPUMEHEHUS TPOTPAMMHBIX
CPENICTB JIJIsl IPEICTABICHUS U 00pabOTKH
KOJIMYECTBEHHOW WH(MOpMaIUn

OP-13. 3HaeT 0 BO3MOKHOCTH HCIIOJIL30BAHMS
NPOrPaMMHBIX ~ CPEACTB Ui TOCTPOSHUS U
HCCIIEIOBAHUS MaTeMaTHYEeCKUX Mozenei
MPOIIECCOB B paMkax peleHust
npodecCHOHATTLHBIX 33149

OP-14. VYwmeer onpenensitb U MCIOIb30BATh
BO3MO)KHOCTH ~ WCIIOJIb30BAHUSI  MPOTPAMMHBIX
CpeACTB Ui TIOCTPOSHHWS M HWCCICIOBAHUS
MaTeMaTHYECKUX MOJENel TPOIECCOB B paMKax
peteHns mpodecCHOHATBHBIX 3a/1a9

Mamepuanst, ucnonv3yemole 011 meKyuie2o KOHMPOs ycneeaemocmu
o0yuarwuxca no OucCyunIuHe

OnucaHne OIEHOYHBIX CPEICTB W HEOOXOAUMOTOo OOOpYyHOBaHHUS (IEMOHCTPAIIMOHHOTO
MaTepuana), a TakKe MPOLEAYpbl M KPUTEPUM OLICHWBAHHUS WHAUKATOPOB JOCTHUKECHUS
KOMITETSHITMI Ha pa3IMYHBIX dTanax uxX (OPMHUPOBAHHS B MPOIECCe OCBOCHHS 00pa3oBaTEeIIbHON
HpOFpaMMBI Hpe,Z[CTaBHeHBI B CDOHI[G OIICHOYHBIX CpGI[CTB JJI TeKymero KOHTpOHH YCHGBaeMOCTI/I
Y TIPOMEKYTOYHOM aTTECTAIIHH.

Mamepuanwl, ucnonb3yemole 0711 RPOMENCYMOUYHO20 KOHMPOJISA YCREeGAEMOCHIU
odyuarowuxca no oucyuniune

OC-8 Utorosasi KouTpoJsbHasi padbora / TBopueckoe 3ananue / Pedgepart / Ilpoekt
Ilpumepnoe codeporcanue umozo6oii KOHMPOALHOU padomul

1. 3amanbel MHOXkecTBa A, B, C (KOHEUHble MO0 CYETHBIE/ YHUCIOBBIE TPOMEKYTKH,
o0JacTi Ha TUIOCKOCTH WM B TMPOCTpPaHCTBE). HallT KOMWYECTBO AJIEMEHTOB/MEpPY
yKa3aHHOTO MHOKecTBa (Hampumep, A N (B\()).

2. Bo MHOXecTBe ... 3aJaHO OTHOLIEHHUE ... MEXKIY D3JIEMEHTaMH. OTO OTHOUICHUE
SBIIACTCSA: a) QYHKIMOHAIBHBIM COOTBETCTBUEM; O) OTHOIIEHHUEM SKBUBAICHTHOCTH;
B) OTHOIIIGHUEM  TIOPS/IKA; r) OMeKIe; ) CHAMMETPUYHBIM  OTHOIICHHEM;
€) pedIIeKCUBHBIM OTHOIIICHUEM; ) TPAaH3UTUBHBIM OTHOIIICHHUEM;
3) aHTUCUMMETPUYHBIM OTHOILICHUEM.

3. 3amaHHas 4UCIIOBas MOCIEIOBATEILHOCTD SBISICTCS: a) BO3pacTaroleii; 0) yObIBaroIIeH;
B) OTPaHUYCHHOM; T') IUKJINYECKOM; 1) apudmMeTHIecKoi MIPOTPECCUEH;
€) TEOMETPUYECKON MPOrpeccueil; ) OECKOHEYHO Maloif; 3) O0ECKOHEYHO OOJBIION;
1) CTAIlMOHAPHOM; K) CXOJISIICHCS.

4. YCTaHOBUTH COOTBETCTBHE MEXKIY YUCIOBBIMU (QYHKIUSMHU U UX TpaduKaMu.



10.

P

@Oynkius 3amaHa rpadguxkoM. HailTm KomudecTBO HENbIX 3HAYEHUH apryMeHTa, B
KOTOPBIX IPOU3BOIHAS (PYHKIIUH ITOJIOKUTEIbHA.

BeposiTHOCTh yKa3aHHOTO COOBITHS paBHA ... (MCHOJB3YETCS KOMOMHATOPHBIA JIMOO
reOMETPUUECKUI MOAXO0/ K BBIYUCICHUIO BEPOSTHOCTH).

JluckpeTHas ciydaiiHas BeNIMYMHA 3a/laHa 3aKOHOM pacupeieficHus / HerpepbIBHAs
ciyJyaiiHas BeJIMYMHA 3a/JaHa IUIOTHOCTBIO pacmpenenenus (rpadwuuecku). Haitu
BEPOATHOCTh TOTO, YTO JaHHAs BEJIMYMHA IPUHMMAET 3HAYEHUE, IpPHUHAJUIEkKAIEe
YKa3aHHOMY ITPOMEKYTKY.

Xox  mpomecca ...  ONWCHIBAaeTCS  33JaHHOM  SBHO  WJIM  PEKYpPpPEHTHO
IIOCJIEZIOBATEIBHOCTBIO 3HAYEHUN BEJIMYMHBI ... B COOTBETCTBYIOUIUE MOMEHTBI
BpeMeHH J100 3a1aHHON sIBHO (pyHKIMEH BpemeHH. HaiiTi 3HaueHue 3TOil BEIMYMHBI B
3aJJaHHbIII MOMEHT BpEMEHH; HauOoJblllee BO3MOXHOE 3HAUYEHUE 3TOW BEIMYUHBI,
HauMEHbBIIEE BO3MOXKHOE 3HAUYEHHUE JTOM BEJIWYMHBI, IPENEIbHOE 3HAYEHHUE HTOMU
BEIMUMHBI B OTIAICHHOM OyaylieMm, eciau OHO cymiectByeT. OxapakTepu3oBaTh
MOBEJCHHE BEJIMYMHBI B TEPMUHAX BO3pacTaHMs/yObIBaHHs, OTPAaHUYCHHOCTH,
NEePUOIUYHOCTH/IUKIMYHOCTH U T.1I.

BennuuHa ... 3amaHa pe3ysibTaTaMu HECKOJIBKHX H3MepeHui. lIpencraBuTth naHHYIO
BBIOOPKY 3HAUCHUHW CIy9alHOW BENMYMHBI B BUJE BapualMOHHOTO psna. Iloctpouts
MOJIUTOH, TUCTOTPaMMy, HaWTH MOJy, MEAHWaHy BBIOOPKH, CPEIHIOI0 BBIOOPOUHYIO U
cpelHee KBaIpaTUYHOE OTKJIOHEHHME, OLEHUTh MAaTEMaTHYECKOE OKMIAHUE CIy4alHON
BenuumnHbL. [IpaBnomonoOHa nu rumore3a (Cyas MO TOJUTOHY, THCTOTPaMMeE), 4TO
TCHEpaJlbHAsl COBOKYIHOCTb pACIpPEIENICHa pPAaBHOMEPHO? HOPMabHO? IIPOBEPUTH
HaunboJee MpaBIoONOA00HYIO THIIOTE3Y MPH 3aJaHHOM YPOBHE HaJIS)KHOCTH.

B xone skcrnepuMeHTa B OCHOBHOM M KOHTPOJBHOW TIpymme MOJIy4YeHBbl 3aJlaHHbIC
3HaueHUs Hu3MepseMoro nmnapamerpa. IIpoBepuTp runoresy o0 CTaTUCTHYECKON
3HAYUMOCTH PA3NHYUN MEKIY IPyIIIaMH.

prnepnoe codepofcauue umo2c06020 meopiecKozo 3a0anus

[Iponymate Habop mapaMeTpoB, KOTOPBIMH MOXHO 3a7aTh YKa3aHHBIH OOBEKT.
BeigenuTe MHOXKECTBa BO3MOXHBIX 3HAUEHMM 3TUX IIapaMeTpoB, ONEPALUH,
oTpesiefieHHbIe Ha 3TUX MHOKECTBAX U CYIIECTBEHHbIE JUIS 3a/aHus o0bekTa. OnucaTth
CYIIECTBEHHBIC  CBOWCTBA O0BEKTa €  TOMOIIBIO  OTHOIIEHHH  (ITOCTPOUTH
MaTeMaTHuecKylo Mozenb). [loctaBuTh 3amauy, OTHOCAILIYIOCS K OOBEKTY, IPOU3BECTU
COOTBETCTBYIOIIME NpeoOpa3oBaHUS MOJENH, 10 BO3MOXKHOCTH OTBETUTh Ha BOIPOC
3a/1a4n.

IIpunymars BenMM4MHY, 33JaHHYIO pPe3yJbTaTaMH HECKOJIbKHUX MU3MEPEHUI B yKa3aHHbIE
MOMeHThI BpeMeHH. ChopMynupoBaTh 3a7ady, CBSI3aHHYIO C MPOBEPKON THMIIOTE3bI O
XapaKTepe pacipeeleHNs BEINYMHBI C TEUEHUEM BpeMEHHU. [10 BO3MOXHOCTH OTBETUTH
Ha Bompoc 3aaayu. [IpennoxuTh BapuaHThl, KOT/la MpaBaoNnoo0Ha OyJaeT rumoresa o
TOM, YTO BEJIMYMHA H3MEHSETCS C TEYEHHWEM BpPEMEHHU IO JIMHEHHOMY 3aKOHY? IIO
KBaJIpaTUYHOMY 3aKOHY? IO SKCHOHEHIHMAIbHOMY 3aKOHY? MO JOrapupMUYECKOMY
3akony? IlpemnoxuTe WMHONH THN (DYHKIIMOHAIBHOW 3aBHCHMOCTH, ONHUCHIBAIOIICH
n3MeHeHrne BeauvrHbl. CKOJBKO MapaMeTpoB B BBHIOPAHHOM 3akoHE? MOXXHO JIM Kak-
7100 OIICHUTH BEPOSITHBIC 3HAYECHUS ITUX MTAPAMETPOB, UCXOS U3 JTAHHBIX?

IlpumepHnuoiii nepeuens mem peghepamos

CpaBHEHHUE pa3INYHbIX KPUTEPHUEB MPOBEPKHU CTATUCTUUECKUX TUIIOTES.

ITocTaHoBKa 3a1a4y TUCIIEPCHOHHOTO aHAIN3a U OCHOBHBIE MOAXOBI K €€ PELICHHUIO.
[TocTranoBKka 3agaun (aKTOPHOTO aHAIHM3a U OCHOBHBIE MOJIXO/IBI K €€ PELICHUIO.
ITocTaHOBKa 3a1a4M KJIACTEPHOIO aHAIM3a U OCHOBHBIE MOAXOBI K €€ PELICHUIO.



5. IlpuMeHeHHE KOMIBIOTEPHBIX CPE U CTATUCTHUECKOW 00pabOTKM JaHHBIX.
Ilpumepnoiit nepeuens mem uHOUBUOYAIbHBIX / 2PYNNOGHIX NPOEKNOE

MaremMarnueckast MOJIEIb CPABHEHUS CPEAHUX 3HAYCHUM IBYX COBOKYIIHOCTEH.
MaremMarnueckasi MOJIeTb UCKITFOUCHHSI TPYOBbIX OITMOOK HAOJI0ICHHN.
Matemaruueckas MOJIelIb CpaBHEHUs JOJICH MPU3HAKa B IBYX COBOKYITHOCTSIX.
MaremaTnueckas MOJIeNIb CPaBHEHHUS AUCTIEPCU IBYX COBOKYITHOCTEM.
Matemaruueckass MOJETh OIICHKH YWCIOBBIX 3HAUEHUN TapaMeTpoOB pacrpeiciieHus
(MaTeMaTUYECKOTO OKHIAHUSI PACTIPEICIICHHUS ).

Matemaruueckass MOJETh OIICHKH YHWCIOBBIX 3HAUEHUN TapaMeTpOB pacrpeiciieHus
(mucniepcun pacrpeiesieHus!).

Maremaruueckasi MOJIeTb UCCIIEIOBAHUS 3aKOHA paclpeiesieHus] IPU3HaKa.
Matemaruueckas MOJIeIb OLIEHKH OJHOPOIHOCTH JIBYX BHIOOPOK.

Matemaruueckasi MOJIeTTh OLIEHKH KOPPETSIIUOHHOM CBSI3U MEXY BETHIMHAMI.

0 Matemaruueckas MOJI€b IOCTPOEHUS IPSIMON JIMHUU PETPECCUN BETUYHH.

MRS

a

S 0 0

0OC-9 3auéT B popme ycTHOIrO codece10BaHUS
IIporpamma 3auéra

Pazgen 1. MaTtemaTuyeckue KOHCTPYKUMHU U IeTEPMUHUPOBAHHbIE MOIeJIH

1. MHoxecTBa, OCHOBHBIE OIEpalldd HaJ MHOXeCTBaMHU. YHCIIOBBIE MHOMXECTBA
(MHOXeCTBa HaTypaJbHBIX, IEJIbIX, PAIIMOHANBHBIX, JEHCTBUTENBHBIX YKcen). UncnoBas
npsiMasi, YUCJIOBbIE TPOMEKYTKH.

2. UYwucnoBas IJIOCKOCTh, AEKAPTOBBI KOOPAMHATHI, BEKTOPHI HA IUIOCKOCTH. TpexmepHoe
MPOCTPAHCTBO, MHOTOMEPHOE MpOCTpaHCTBO. J[nwHa, Tuiomans u 00BEM Kak Mepa
MHOKecTBa. PaccTosiHue MeXly 3JIeMEHTaMH MHOYKECTBA.

3. OrTHolleHHE BKJIIOYEHHUSI MHOXKECTB U €ro cBoicTBa. OTHOILIEHUS KBUBAJICHTHOCTH U
kinaccudukanus. [lpumepsl OTHOIIEHUN SKBUBATCHTHOCTH. OTHOIICHUS TOPSIIKA.
IIpuMepsl OTHOLLIEHUI TOPSAKA.

4. @OyHKIMOHAIBHAS 3aBUCUMOCTh, obOmiee moHaTHe GyHKIA. OOJIacTh ONMpeneieHUus U
MHOXeCTBO 3HaueHUH QpyHkiuu. Komnosuuus ¢pynkuuii. B3aumuo oOpatHbie (QyHKIHH.
[Tpumepsl.

5. MaremaTuueckoe MOJICIMPOBAHUE SBJICHUS (mporecca) C MIOMOIIbIO
MOCJIE0BATENBHOCTH, QYHKIIMH. DTanbl HocTpoeHus: Monaenu. [ToHsTHE O AMCKPETHBIX
Y HEMPEPBIBHBIX MOJIesAX. ONTUMU3ALMOHHBIE MOJIEIH.

6. UYucnoBele (QYHKIIMU OJHOW JACHCTBUTEIHHOM TEPEMEHHOW KakK MaTeMaTHYECKHe
MOJeNH sBJICHUH (TIporieccoB). MOHOTOHHBIC, OTpaHUYEHHBIC, YETHHIC/HEUETHBIC,
nepuoAnIecKue QyHKITUH.

7. UucrnoBble  TMOCIEAOBATEIBHOCTH  KaK  (YHKIMM  HATypalbHOM  MEepeMEeHHOH.
MOHOTOHHBIE, OTPaHUYEHHBIE, IUKINYECKUE MOCIEeI0BATEIbHOCTH.

8. Apudmerndeckas mporpeccus U JUHEHHAs (QYHKIHs, T€OMETPUYECKas MPOrpeccus U
nokasareiabHas (YHKIUS: COINOCTaBICHHE JAMCKPETHON U HENpEephbIBHOW MOJeNnu
3aBHCUMOCTH BEITUYMH (CBOICTBA, Tpaduk).

Pa3nea 2. CroxacTu4yeckue MOJe/IH M CTaTHCTHYecKast 00padoTka uH(popmanun
9. CnyuaiiHple COOBITHS, KOMOMHATOPHOE OIpPEIEIICHUE BEPOATHOCTH, T€OMETPUUYECKOE
olpezeseHue BeposTHOCTU. IIoHATHE O CTOXAaCTUUECKUX MAaTEMATUYECKUX MOJEIISAX.
10. quckpeTHble clay4ailHble BEJMYMHBI, 3aKOH pacnpeaesieHus. MareMaTtndeckoe
OKMJIAHHE U JUCIIEpCUs TUCKPETHOM ciaydalHOM BenuduHbl. [loHATHE 0 mapamerpax
pacnpeneneHus.



11.

12.

13.

14.

15.

HemnpepsiBHBIE CciydaliHble BEIWYMHBI, IIOTHOCTH paclpeneieHus. Maremarudeckoe
OXHMJaHUE U NUCIEPCUs HEMPEPHIBHOM ciydailHOW BenuuuHbl. [loHsATHE 0 MapaMmerpax
pacnpeneneHus. PaBHOMepHOe pacmpenefieHne, HOpPMajdbHOE paclpeesieHue Kak
CTaHAapT.

OOmue cBeieHUs O BBIOOPOYHOM MeToje. | eHepalibHas COBOKYITHOCTh M BBIOOpKA,
nepBuyHass 00paboTka JaHHBIX. BapuanuoHHbIE psAabl W HUX  Tpadudeckoe
npencTaBicHue (IOJUTOH, THCTOTPAMMA).

[lepBuuHble omucaTeNbHblE CTATUCTHKU: MEpbl MOJOXKEHUS (MoAa, MeAHuaHa,
BEIOOPOYHOE Cpe/IHEe, KBAHTWIIN) U MEPBI H3MEHYMBOCTH (pa3Max, TUCIEPCUs, CPETHEE
KBaJIpaTUYHOE OTKJIOHEHHUE).

OOmue wuaen CTAaTHCTUYECKOTO OIEHUBAaHUS. TOYHOCTP W HAAEKHOCTH OIEHKH.
Toyeunsie 1 HTEPBAJIbHBIE OLICHKH. [Iprmepsl.

Cpennsisi BbIOOpOYHAs, MoOJa, MequaHa BBIOOPKM KaK OILGHKH MaTeMaTHYeCKOTO
OXXKHUJaHUA ClIy4alHOM BeJIMYMHBI. OTEHKU AUCIIEPCUU CIyYailHON BEJIMYUHBI.

Pazgen 3. MatemaTtuueckasi 00padoTKa pe3yJibTaTOB IKCIIEPUMEHTOB

16.

17.

18.

19.

20.

Buner cBsizeit mexxay BennunHamu. [loHSATHE O (YHKIIMOHATBHOW, CTATHCTUYECKOW U
KOpPEISLMOHHON 3aBUCUMOCTH. KoppendiuoHHas CBS3b MEXKIY BEIWYMHAMU U €€
IMoKa3aTelH.

Koaddurnment koppensuum kKak TMOKa3aTelb TECHOThI M HAMPABICHUS CBSI3U MEXKIY
BEJIMYMHAMU, €0 CBOMCTBA. [[puMep BbIUMCIECHHUS.

[TonsiTue o0 3amayax KOPPEJSIHMMOHHOIO M PErPecCMOHHOrO aHaiausza. Meron
HaMMEHBIINX KBAJIPAaTOB B PELICHUM 3aJaun perpeccud. [lapHas nuHeliHas perpeccusi.
[TpuHIMI TpakTUYeCKON yBepeHHOCTH. CTaTUCTHYECKUE THUIIOTE3bl M OOIIUEe HICH UX
npoBepku. OmuOKu mepBoro U BToporo pona. Crarucruueckuit kputepuii. [Tonsarue o
MapaMeTPUUECKUX U HEMapaMETPUUECKUX KPUTEPHUSX.

CxeMa npoBepKH TMIOTE3bI C MPUMEHEHUEM HEMapaMeTPUUEeCKUX U MapaMeTPUUYECKOro
KpUTEPHUEB pazIn4Hii. Cxema MPOBEPKHU THITOTE35I c MPUMEHEHUEM
HEMapamMeTPUUYECKOr0 KPUTEPHS corylacus pacupeaeneHui. [Ipumepsi.

B xoHI1e M3y4eHHS TUCIUTUTMHBI TOABOASTCS UTOTH paOOThI CTYICHTOB HA JIEKITMOHHBIX U
MPAKTUYECKHUX 3aHATUSAX ITyTEM CYMMHUPOBAHUS 0aJIJIOB, HAOpPAaHHBIX B TEUEHUE CEMECTpA.

Kpurtepun oneHnBanus 3HaHNH 00y4aOIIMXCS 10 AUCHHUILINHE

Dopmuposanue 6anIbLHO-PEUMUHS080U OYeHKU Pabombl 00Y4AIOUUXCSL

ITocemenne Pabora
ITocemenue " Urorosas cymma
Cemectp N MPAKTHYECKUX Ha TMPaKTUIECKUX 3auér
JIEKITHHA N OaiuioB
3aHIATHHA 3aHATUAX
4 9%x1=9 15x 1 =15 212 64 300

Kpumepuu oyenusanus pabomwl o6yuarowezocs no umozaam cemecmpa

PesynbTar banner (3 3E)

«HE 3a4TEHO» 0-150 6ayutoB

«3a4TEHO» 151-300 6ayuioB




6. MeToanyeckue yKazaHus J1JIs 00y4arOmUXCcs M0 0CBOEHUIO TUCIUIIHHBI

VYcenemnoe u3ydeHue Kypca TpeOyeT OT OOydaroIuXCs TMOCEIICHUs JIEKIIMH, aKTHBHOMN
paboThl HAa MPAKTUYECKUX 3aHATHUSX, BBITIOJHEHUS BCeX YYEOHBIX 3aJaHUN MPENoJaBaTElNs,
O3HAKOMJICHHS] C OCHOBHOM W JIOMOJIHUTEILHON JTUTEPATYPOU.

3anuch JeKuMu — ogHa U3 (HOpM aKTUBHON CaMOCTOSATENBHOM paboThl 00y4aromuxcs,
TpeOyromiasi HaBbIKOB M YMEHHUS KPAaTKO, CXeMAaTUYHO, [TOCJIEIOBATEIbHO U JIOTUYHO (PUKCUPOBATH
OCHOBHBIE TOJOXKEHUS, BBIBOJBI, 00001IeH s, (GOPMYITHPOBKU. B KOHIIE JIEKIIMK MPENOo1aBaTeNb
ocTtaBisieT Bpems (5 MHHYT) JUIsi TOro, 4TOOBI OOy4aromuecs HMENTH BO3MOXHOCTh 3aJaTh
YTOYHSIIONIME BOMPOCHI MO U3ydaeMoMy Matepuany. M3-3a HEJOCTaTOYHOTO KOJMYECTBa
ayTUTOPHBIX YacOB HEKOTOPHIE TEMbl HE YJAeTCsl OCBETUTh B IOJIHOM OOBEME, MO3TOMY
MpernojaBaTellb, 0 CBOEMY YCMOTPEHHUIO, HEKOTOPHIE BOMPOCH BHIHOCHT HA CAMOCTOSTEIHHYIO
paboTy CTYyIEHTOB, PEKOMEHYs Ty WIH UHYIO JuTepaTypy. Kpome 3Toro, s qy4iiero ocBOeHUs
MaTepuaga M CHCTEMAaTU3allud 3HAHWUU 10 TUCIUILUIMHE, HEOOXOIWMO IOCTOSHHO pa30upaTh
Marepuaibl JIEKIMH TI0 KOHCIEKTaM M Y4YeOHBIM mocoOusiM. B cimydae HeoOXoaumocTu
o0paraThCs K MPernoaaBaTelto 3a KOHCYIbTaIlueH.

IloaroroBka Kk NpaKTHYECKUM 3aHATHAM.

[Ipy MOATOTOBKE K MPAKTUYECKUM 3aHSATHSAM CTYACHT JOJDKEH H3yYUTh TEOPETHUCCKHIA
MaTepuai Mo TeMe 3aHATHs (MCMOJIb30BaTh KOHCHEKT JIEKIUNA, U3yYUTh OCHOBHYIO JIUTEPATYpY,
O3HAKOMHUTHCSI C JOIMOJHUTEIBHON JUTEPATypOid, MPU HEOOXOJUMOCTU OTOIHUTH KOHCIIEKT,
Jenas B HEM COOTBETCTBYIOIIME 3alMCH M3 Pa3IMYHBIX UCTOYHHKOB). B cimyuae 3arpynHeHwmil,
BO3ZHUKAIOIIUX TPU OCBOCHHUH TEOPETHUYECKOr0 MaTepuaia, CTYACHTY CIeAyeT oOpamarhcs 3a
KOHCYyJIbTallMel K mpenojaBaTento. Mas Ha koHCynbTanuio, HEOOXOJUMO XOPOUIO MPOAYyMaTh
BOIIPOCHI, KOTOPBIE TPEOYIOT Pa3bsICHEHHUSL.

B Hauane mnpakTUyecKOro 3aHATHSA MPENOJaBaTeb 3HAKOMHUT CTYACHTOB C TEMOIi,
orjamaeT TUTAaH TPOBEACHHsS 3aHATHSA, BBIAACT 3aJaHus. B TedeHWe OTBEJCHHOTO BPEMEHU Ha
BBITIOJTHEHUE PabOThl CTYIEHT MOXKET OOpaTUThCS K MpernojaBaTellio 3a KOHCYJIbTallMEeW WU
pa3bsicHEHUSIMU. B KOHIIE 3aHATHS MPOBOIUTCS MPHUEM BBHIMIOJHEHHBIX 33aJaHUi, coOeceoBaHUe
CO CTYJI€HTOM.

Pe3ynbTarhl BEIMOTHEHUS MPAKTUYECKUX 3JaHHI OLICHUBAIOTCS B OaiiaX, B COOTBETCTBUH
¢ OaTbHO-PEUTUHTOBOM CUCTEMOW YHUBEPCHUTETA.

Ili1aHbl IPAKTHYECKUX 3aAHATHH

3anamue 1-2. Hccnedosarue mHodcecms u OmHouleHuil
Marepuain i1 OCBOCHUS
1. Bwuasl MHOXECTB.
2. Omnepamuu HaJ MHOKECTBA U MX TpauuecKasi HIUTIOCTPALUS.
3. UwucnoBble MHOXXECTBa M YHUCIIOBbIE MPOMEXKYTKU: aHaJIUTHUECKOe M Tpaduieckoe
MpeACTaBJICHUE, U3MEPEHUE.
4. MHoxecTBa Ha KOOPJIWHATHOM IIOCKOCTH: aHAIMTHYECKOe |  Tpaduyueckoe
MpeACTaBJICHUE, U3MEPEHUE.
H3Mepenne pacCTOSTHUN MEXKTy JIIEMEHTAMH MHOKECTBA.
6. buHapHbIe OTHOLIEHUS U UX CBOWCTBA.
7. OtoOpakxeHUs1 MHOKECTB U UX BUJIBI.

)]

3anamue 3-4. Ilocmpoenue OemepMUHUPOBAHHBIX MAMEMAMUYECKUX Mooenell 3a8ucumocmel
6eUdUH
Marepuan 11 OCBOCHUS
1. Bungel maTemMaTH4YeCKUX  MoOAENeW. JTambl  MOCTPOCHHUS UM HMCCIEIOBAHUSA
MaTEMATHYECKON MOJIEIH.




UucnoBele  TOCIENOBAaTENbHOCTH  KAaK  JUCKPETHBIE  JECKPUITHBHBIE  MOJEIH
JeTEPMUHUPOBAHHBIX IIPOIECCOB.

UucnoBble GYHKIIUU KaK HEMPEPBIBHBIE TECKPUNTUBHBIC MOJICTH JETCPMUHUPOBAHHBIX
MPOLIECCOB.

CaoiicTBa mocienoBarenbHOCTEN M (PYHKIMI KaK XapaKTEPUCTUKHU IPOLIECCOB.
OpHonapaMeTpruecKre ONTUMHU3ALNOHHBIE MaTEMaTUUECKUE MOJEIHU, IOCTPOCHHBIE Ha
OCHOBE (PYHKITUU U UCCIIEayeMbIe cpeicTBaMu Tu(dhepeHITNaTbHOTO UCYUCIICHHUS.
Arnmpokcumariys 3aBucuMoctei. (MeToa HaMMEeHBIITNX KBaIpaToB).

[Toctpoenne (QyHKIMOHAIBHONH 3aBHCUMOCTH IO BBIOOPOYHBIM JIaHHBIM METOJ0M
HaMMEHBIINX KBaJIPaToB.

3auamue 5-6. I[locmpoenue cmoxacmuyeckux MamemMamuyeckux mooenell 3asucumocmert
senuyut. Inexkmpounvie maobauyvl Excel xax uncmpymenm mamemamuueckou oo6pabomxu
ungopmayuu

Matepuai sl OCBOCHUS

1.

AT

BeposiTHOCTh  cimy4aifHOTO COOBITHS Kak Mepa BO3MOXKHOCTH €ro HacTYIUICHUS.
PaznuuHble OAX0/1bI K ONPEIEIEHUIO BEPOSTHOCTH CIIy4alfHOI'O COOBITHSL.

Cxema KOHEUHOT0 UMClla PAaBHOBO3MOXHBIX HCXOJI0B.

Cxema GeCKOHEUHOr0 4Kciia paBHOBO3MOXKHBIX HCXOJIOB.

MogenupoBaHue JUCKPETHBIX CIyYalHbIX BEJIUYHH.

MonenupoBaHue paBHOMEPHBIX HENPEPBIBHBIX CIIy4alHbBIX BEJIUYMH.

HccnenoBanne HEMpepbIBHBIX CIyYailHBIX BEJIWYMH HA OCHOBE TIpadUuecKoro
IIPEJICTaBJICHUS INIOTHOCTH BEPOSITHOCTH.

3anamue 7-8. Busyanuzayus u nepsuyHas o0pabomxa Ccmamucmudeckou uHgpopmayuu.
Onexmponnvie madauywl Excel kax uncmpymenm mamemamuieckoui 00pabomku uHgopmayuu
Marepuan U1l OCBOCHUS

1.
2.
3.

9]

6.
7.

BapuanuoHHbie psiibl U UX BUJBIL.

[IpencraBnenune BapuarmoHHOTO psana cpeacramu Excel.

I'padmueckoe M300pakeHHWE BAPUAIMOHHBIX  PSJIOB: TOJUTOH, THUCTOTPAMMA.
JunarpaMMsl.

Cpennue BeTHMUMHBI BAPUAIIMOHHOTO PsJia: cpeiHss (BHIOOpOUHas), MeinaHa, MoJa.
[TokazaTenu Bapualid BapUAllMOHHOTO pslia: pa3Max BapbUPOBAHMS, JIUCIICPCHUS,
CpeliHee KBaJpaTUUYHOE OTKIOHEHHE.

CraTHcTHUECKOE OLlCHUBaHUE. TOYHOCTh U HAIEKHOCTh OIICHKH.

ToueyHble ¥ MHTEPBAIIBHBIE OLICHKU ITAPaMETPOB I€HEPAIBHON COBOKYITHOCTH.

3auamue 9. H3yuenue ceszeti mexcoy 8eIUHUHAMU HA OCHOBE 8b1OOPOUHBIX OAHHBIX. KOPPerayus u
peepeccusi. dnekmponHvle madbauysvt Excel xax uncmpymenm mamemamuueckou 00pabomu
ungopmayuu

Matepuai ajisi OCBOCHUS

1.
2.

N

OyHKIIMOHANbHAS, CTATUCTUYECKAsl U KOPPEISILIMOHHASL 3aBUCUMOCTb.

Koppensimonnas cBsi3b MeXJy BeIWYMHAMH W €€ mokazaTenu (cuiia, HarpaBiIeHHE,
HaJIEKHOCTD).

Koaddunuent koppensiuu Kak MOKazaTeldb TECHOThl M HAMpPaBIIEHUS CBSI3U, €ro
CBOMCTBA.

Bri6opounsii koadduninent panroBoi koppensaun Crinpmena / Kenpanna.
Bri6opounstii k03¢ unment koppensun [upcona.

ITocTpoeHue NpsMON JIMHUY IIAPHOU PETPECCUMU.



3anamue 10-11. Ilposepka cmamucmuueckux eunome3. Henapamempuyeckue Kpumepuu.
Onexmponnvie mabauysl Excel kak uncmpymenm mamemamuieckoi 0opabomku uHgpopmayuu
Marepuain /i1 OCBOCHUS
1. Cratuctuueckas runore3a. OCHOBHAsA U KOHKYPUPYIOIAs TUIIOTE3bI.
CraTtuctTudeckuil KpuTepuil. Y poBEeHb 3HAYMMOCTH M MOITHOCTb KPUTEPUSI.
OmmbKY epBOTO ¥ BTOPOTO POJIa.
Kputnueckast 061acth 1 0671aCTh MPUHSATHUS TUIIOTE3BI.
Henapamerpuueckue kputepuu CpaBHEHUH.
Henapamerpudeckune KpUTEpPUH COTIACHSL.

AT

3anamue 12-13. Ilposepxa cmamucmuyeckux eunomes. Ilapamempuueckue Kpumepuu.
Onexmponnvie mabauywvl Excel kak uncmpymenm mamemamuieckoi 0opabomku unHgpopmayuu
Marepuain i1 OCBOCHUS
1. IIpoBepka rumore3 O PaBEHCTBE 3HAYEHUU MapaMETPOB PaACIPENEICHHI: CpaBHEHUE
CpeIHUX 3HAUCHUH JBYX r€HEpaIbHBIX COBOKYITHOCTEH MPU N3BECTHBIX JUCIIEPCHUSX.
2. IlpoBepka rumore3 O paBEHCTBE 3HAYECHUM NapaMETPOB PACHPEACIICHUN: CpaBHEHHE
CpeIHUX 3HAYCHUI JIBYX T€HEPaTbHBIX COBOKYITHOCTEH MpPH HEM3BECTHBIX, HO PAaBHBIX
TUcTiepcusiX (He3aBUCUMBIE BEIOOPKH).

3anamue 14-15. Mamemamuueckas obpabomka pe3yibmamos HAOIOOeHUL (KOHMPOIbHOE
3aHamue)
[1naH npoBeneHus
OT4YE€THI U KOJIEKTUBHBIE OOCYKIACHHUS 110 BBIMOJHEHUIO:
1. WTOroBO¥ KOHTPOJILHOMN pabOTHI;
2. HTOTOBOTO TBOPYECKOTO 3aJIaHUS;
3. pedeparos;
4. TpOEKTOB.

7. IlepeyeHb OCHOBHOW M JONMOJHUTEJNbHON Yy4yeOHOW JauTeparypbl, UHTepHeT-pecypcos,
HEeO0XO0AUMBIX JJI1 OCBOCHH S TUCIUNJIMHBI

OcHoBHasi InTepaTypa

1. bensko U.B. Teopust BeposiTHOCTEW, MaTeMaTU4YecKas CTAaTHCTUKA, MaTEMAaTHYECKOE
nporpaMMUpoBaHue [DIEKTpOHHBIM pecypc]: yuebHoe mocobue / U.B. benbko,
.M. Mopo3osa, E.A. Kpumrannosuu. — Munck: HoBoe 3nanue; M.: UHOPA-M, 2016.
-299c.

URL: https://znanium.com/catalog/product/542521

2. BmeaeHwe B MareMaTH4eCKOE MOJCIUPOBAHHE [DJIEKTPOHHBIA pecypc| : ydeOHoe
nocobue / mox pen. I1.B. Tpycona. - Mocksa : Jloroc, 2004. - 439 c.

URL: http://biblioclub.ru/index.php?page=book&id=84691B

3. TIpeclIl.B. Marematuka s OakajnaBpoB: YHUBEPCATbHBIA KypC Il CTYIEHTOB
T'YMaHUTApHBIX HaNPaBJICHUH [ DIEKTPOHHBIN pecypc] : yueOHoe mocodwue / I1.B. I'pec. —
M.: Jloroc, 2013. — 288 c.

URL: http://biblioclub.ru/index.php?page=book&id=233778

JlomoJiHuTeIbHAS JIMTepaTypa

1. AxtamoB A.M. Maremaruka Jjisi COLMOJIOTOB U SKOHOMHUCTOB [ DJIEKTPOHHBIN pecypc] :
yaeOHoe mocodue / A.M. AxTamoB. — M.: @usmariur, 2008. — 464 c.


https://znanium.com/catalog/product/542521
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