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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:
MaTeMaTHKa; anredpa, B TOM 4HCJIE OCHOBBI TEOPHM BEPOSTHOCTEH M MaTeMaTUYeCKOH
CTaTUCTUKH; T€OMETPHS; Hauala MaTeMaTH4YeCKOro aHAJIN3a.

Pe3ynbTarthl OCBOEHUSI JUCIHHUILTMHBI HEOOXOAUMBI ISl MPOXOXKACHUS MpakTuk «HaydHo-
uccienoBarenbckas paboTa (MOJIydeHHE NEPBUYHBIX HAaBBIKOB HayYHO-HCCIIEOBATEIbCKOMN
paboTsl), KypcoBasi pabora 1», «HayuHo-uccnenoBarenbckas padboTa (MOTydeHHE MEPBUYHBIX
HaBBIKOB  HAyYHO-HCCIICIOBATEIbCKOM  paboThI), KypcoBas  pabora 2»,  «Hayuno-
uccieioBaTeNnbckas pabora (MOJydeHHE TMEPBUYHBIX HABBIKOB HAYYHO-HCCIIEI0BATENbCKON
pabothl), KypcoBasi paborta 3», «HayuHo-mccriemoBaTenbckas paboTa» o00s3aTebHONW YacTH
bnoka 2. [lpaktuku Mogynst y4eOHO-HCCIEeOBATENbCKAass W TPOEKTHAs JIEATEIbHOCTD; IS
YCHELIHOT0 MPOXOXKIEHUS MpoLeayphl «BoiloHeHNEe U 3al1UTa BBITYCKHON KBaTHU(PUKAIIMOHHON
pabotbi» broka 3. 'ocynapcTBeHHast HTOTOBast aTTECTaIHsL.

1. Ilepeyenb MUIAHMPYEMBIX Ppe3yJbTaToB oOy4dyeHusi (00pa3oBaTebHBIX
pe3yJibTaToOB) MO JUCIHHUIINHE

Heabio ocBoeHUs: UCHUTUIHHBI «METOBI MaTEMAaTHUECKON 00paOOTKH JaHHBIXY SBISICTCS
MOATOTOBKA OakajiaBpa K MpodeCcCHOHATBHOM NEATebHOCTH y4YuTelIs o0pa3oBaTelbHON
opranm3anuu. JlucruruiiHa mpenHa3HayeHa AaTh OyIyIIUM YYUTEISIM TpOodeCcCHOHATBHYIO
(TEOPETHYECKYI0O H TPAKTUYECKYIO0) TMOJTOTOBKY, CBSI3aHHYIO C (OpMHUpOBaHWEM OIIbITa
cieun(UYecKol MaTeMaTHUeCKOW JIeATeNbHOCTH, HAINpPaBICHHON Ha pelIeHHe Hay4HO-
HCCIIEIOBATENbCKUX U SKCIIEPUMEHTANIBHBIX 33]1a4 B ITpodeccroHalIbHOM cdepe.

3agavell OCBOCHHS JUCIUIUIMHBI SIBISETCS 3HAKOMCTBO C THIHYHBIMH METOJAAMH H
npueMaMHl  CTPYKTYPUpPOBaHHSI M  CTATUCTHUECKONM OOpaOOTKM  JaHHBIX, 3JIEMEHTaMHU
MaTEeMaTHYECKOT0 MOJICTUPOBAHMS SIBJICHUI M MPOLIECCOB; pa3BUTHE MPEACTABICHUI O CYIIHOCTH
MaTEeMaTHYeCKOro METOoJa MO3HAHUS JEHCTBUTENBHOCTH W BO3MOMKHOCTSX €ro MPUMEHEHUsS B
€CTECTBCHHBIX W TYMaHUTApHBIX HayKaX, B IICHXOJOTO-MEAArOTMYeCKUX HCCICNOBAHUSIX, B
OpraHU3aIMOHHO-YIIPaBIeHYECKOH chepe U APYrux 00JIaCTIX IeATEIbHOCTH; (POPMHUPOBAHUEC Y
CTYJICHTOB HAyYHOTO CTWJIS MBIIUICHUS, 0a30BbIX HABHIKOB AHAJTUTHUYECKON JESATEIBHOCTH,
JIOTUYECKNX M KOMOWHATOPHBIX CIIOCOOHOCTEH; (GOpPMHUpPOBAHWE M PA3BUTHE KOMIIETEHIIUN
Oyayliero yd4uTess, CBS3aHHBIX C TPUMEHEHHEM MAaTeMaTHYeCKUX METOJ0B 00paboTKH
nH(popManuy B mpodhecCuoHaNbHOM, B TOM YUCIIE UCCIE0BATENbCKOM 1eATeIbHOCTH.

B pe3ynbrare ocBoeHUs cofepiKaHUs AUCHUILUTUHBI «MeToabl MareMaTuyeckoi o0paboTKu
JTAHHBIX» OOYYArONIUICS JOJKEH OBJIAJIECTh CIEAYIOIIMMHU pe3yJbTaraMu oOydeHwus (B TabiuIe
NPEJCTaBICHO COOTHECEHHE OO0pa3oBaTENbHBIX pPE3YyJIbTaTOB OOYUEHHUS IO JAUCHUILIMHE C
MHMKATOPaMH JTOCTHKEHUSI KOMIIETSHIINMN )
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OO0pa3oBarenbHble Pe3yIbTaThl JUCHUIUIAHEI
(aTansl GOPMHUPOBAHUST KOMIIETECHITHHN)

JTUCITUIUIAHE 3HACT yMeeT BJIagcCT
VK-I. Cnoco0en | OP-1. 3gaer o OP-2. Ymeer onpenensars u
OCYH_I€CTBJI$ITI> IIOUCK, | BOBMOXHOCTHU HpI/IMeHeHI/IH HCITI0Jb30BAaTh BO3MOXKHOCTHU
KPUTUYECKHI aHajau3 | | 0a30BBIX MAaTEMaTUYECKHUX MpUMEHEHUsT 0a30BBIX
CHUHTE3 UH(POpPMAaLIUY, | KOHCTPYKLIUHN JJIs MaTeMaTHYECKHUX
MPUMEHATh CUCTEMHBIN | hopManu3auu u KOHCTPYKITUH TSt

MOAXOM JJisl  PelICHHS
MOCTABJICHHBIX 3a/1a4.
VYK-1.1. lemoHcTpupyeT
3HaHHE  OCOOEHHOCTEM
CHCTEMHOTO u
KPUTHYECKOTO
MBIIJICHHUS] 1 TOTOBHOCTD
K HEMY.

YK-1.2. IIpumensier
Joruueckue (HopMbl U
MPOLEAYPHI, CIIOCOOEH K
pedaekcur 1Mo TOBOIY
COOCTBEHHOW M 4YYyXOH

MBICJIUTEIIBHON
NESTENIbHOCTH.

VK-1.3.  Ananmuzupyer
UCTOYHUK HH(DOpMaINH
C TOUYKHU 3peHus
BPEMEHHBIX u
IIPOCTPAHCTBEHHBIX
YCIIOBUI ero
BO3HUKHOBEHHS.

MMpCaACTaBJICHUA
uHpopmaruu

OP-3. 3naer o
BO3MO>KHOCTH IPUMEHEHUS
MaTEeMaTHYECKHUX
KOHCTPYKIUU JJIs1
onucaHus nHpoOpMaIUK Ha
(bopMaTbHOM SI3BIKE
MaTeMaTUKH

OP-5. 3naer o
BO3MO>KHOCTH IIPUMEHEHUS
MaTeMaTHYeCKUX
KOHCTPYKLUHN JUIs
UCCIIEI0BaHMS
uHpOpMaLIUK Ha
(bopMaTbHOM SI3BIKE
MaTeMaTHKH

OP-7. 3naer o
BO3MOXKHOCTH IPUMEHEHUS
MaTEMaTUYECKUX MOJEen
JUISL KCCIIeIOBaHUS
JETEPMUHUPOBAHHBIX
MPOIIECCOB (SIBIICHUI) Ha
(bopMaTbHOM SI3BIKE
MaTeMaTUKH

OP-9. 3naer o
BO3MO>KHOCTH TPUMEHEHUS
MaTeMaTUYECKUX MOJEIeH
JUUIS UCCIICIOBAHUS
CTOXAaCTHUYECKHX MPOIIECCOB
(aBneHMit) Ha hopMaTbHOM
SI3BIKE MaTEMaTUKU

dbopManmzanuu u
MIPEICTaBIICHHS
uHpOopMaIu

OP-4. Ymeer onpenenars u
MCIOJIb30BaTh BO3MOKHOCTH
MIPUMECHCHHUS
MaTeMaTHYeCKHX
KOHCTPYKUHUM JJI ONUCAHUS
nH(popMaluu Ha
(dhopMaIbHOM SI3BIKE
MaTeMaTUKU

OP-6. YmMeer onpenensars u
UCIOJIb30BaTh BO3MOKHOCTH
MPUMEHECHUS
MaTeMaTHYeCKHIX
KOHCTPYKIUN I
UccleI0BaHus HH(OpMaIIH
Ha (HOpPMATBHOM SI3bIKE
MaTEeMaTHKU

OP-8. Ymeer onpenenars u
MCIOJIb30BaTh BO3MOXKHOCTH
MPUMECHCHHUS
MaTeMaTHYECKUX MOIEIeH
JUIS UCCIIETOBAHUS
JIEeTEPMUHUPOBAHHBIX
MPOIIECCOB (SIBJICHUI ) Ha
(hopMaIbHOM SI3BIKE
MaTeMaTHKU

OP-10. YMmeer onpenensite u
HCIIOJIb30BaTh BO3MOXKHOCTH
MIPUMEHEHUS
MaTeMaTHUYECKUX MOJIeIeH
JIJIS UCCEIOBAHUS
CTOXACTHYECKHX TPOIIECCOB
(ssB1eHUMI) Ha OpMATTEHOM
SI3BIKE MAaTEMATHUKHU




OIIK-9 Cnocoben
MOHUMATh TPUHIIUTIBI
paboThl COBPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTUH U
UCIIOJIb30BATh UX JIJIS
peleHus 3a1a4
npodeccroHanbHOM
JESITeTbHOCTH.

OIIK-9.1. Bribupaer
COBpPEMEHHBIC
nH(pOpPMAalMOHHbIE
TEXHOJIOTUH U
MPOrpaMMHEIE CPE/ICTBA, B
TOM YHCJIE OTE€YECTBEHHOTO
MIPOU3BOJICTBA, [T
peleHus 3a1a4
npodeccroHanbHOM
JeSITEIbHOCTH.

OIIK-9.2. leMoHCTpUpYET
CIOCOOHOCTH MCIIOIh30BATh
udpoBBIe PECYPCHI IS
pelieHus 3a1a4d
npodeCcCuOHATBHON
JeSITEIbHOCTH.

OP-11. 3naer o
BO3MOKHOCTH
HCITOJIB30BaHM
MIPOrPAMMHBIX CPEICTB ISt
MIPECTaBIICHHS 1
00paboTKH
KOJIMYECTBEHHOM
uHpopMauH

OP-13. 3naer o
BO3MOKHOCTH
HCIOJIb30BAHHUS
MIPOTPAMMHBIX CPEICTB ISt
MIOCTPOCHUS U
HCCIIETOBAHNS
MaTeMaTHUIECKUX MOJCNIeH
MIPOIIECCOB B PaMKax
pelIeHust
npoeccroHaTBHBIX 33134

OP-12. Ymeer onpenenars u
HCII0Ib30BaTh
BO3MOKHOCTH TTPUMEHEHUS
MIPOTrpaMMHBIX CPEACTB AJIs
MPEACTABICHUS U
o0paboTku
KOJMYECTBCHHOM
uHpOopMaIu

OP-14. Ymeer onpenensars u
UCTIONB30BaTh BO3MOKHOCTH
UCTIOJIB30BaHUSI
MPOrPaMMHBIX CPEICTB IS
MIOCTPOCHUS U UCCIICTIOBAHUS
MaTeMaTHYECKUX MOJEIEH
TMIPOLIECCOB B PaMKax
perieHus
npoeccroHaTbHBIX 33134

2. O0beM AUCHUIJIMHBI B 32Y€THBIX eJUHHIAX C YKA3aHHEM KOJMYEeCTBA aKaJAeMHYeCKUX
4acoB, BbIJIEJEHHbIX HA KOHTAKTHYI0 padoTy o0ydawiuuxcs ¢ npenoaaBarejieM (1o
BH/JAM Y4eOHBIX 3aHATHI) H HA CAMOCTOSAITEJIbHYI0 padoTy 00yUyaromuxcst

YyeOHbIe 3aHATUSA
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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

Matemarnyeckre KOHCTPYKINU

[Ipouenypa cuera W TpoIeAypa H3MEpPEHHUs KaK TPOCTEHINE Cllydad MOCTPOCHUS
MaTeMaTHYecKol Mojenu oObekra. HaTypanbHble uncnia; 1ebple 4Hciia; palloHANbHBIE YHCa;
NEHCTBUTENbHBIC YHCTa KaK OSCKOHEUHBIC JECATUYHBIC NPOOU. AHATHTHYECKOE U Tpaduueckoe
MpeACTaBiICHUE JaHHBIX. OnucaHue OO0BEKTa TOYKOM Ha YHCIOBOW NPSIMOM, HECKOJIbKUMHU
YHUCIIOBBIMUA TIapaMeTpaMH (TOYKOW B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOpPOM). Marpuilbl u
BeKTOpHI. Cructembl koopauHAT. COBOKYITHOCTH OOBEKTOB (MHOXKECTBA), CIIOCOOBI MX 3aJaHUs U
BUJIBI, IMYCTOC W YHHBEpCcaabHOE MHOXecTBO. Omnepanuu HaJg MHOXKECTBaMHU. buHapHBIE
OTHOIICHHS Ha MHOXECTBaX M UX cBoWcTBa (pedIeKCUBHOCTh, CHMMETPHUYHOCTD,
TPaH3UTUBHOCTh, AHTHPE(PICKCUBHOCTh, AHTUCHMMETPUYHOCTH). OTHOIIEHUE BKJIFOYCHUS,
OTHOIICHHE SKBUBAJICHTHOCTH, OTHOIIEHHE Mopsaka. OToOpakeHHs] MHOXKECTB M HUX BHJBI,
byHkmu. Mepa MHOXKecTBa Kak (YHKIMs, W3MEpEeHUE MHOKECTB. [loHsATHE O pa3MepHOCTH
MaTeMaTHUYeCcKoro OOBEKTa W MPOCTpPaHCTBA OOBEKTOB. MeTpuka Kak (YHKIHS, pacCTOSHUE
Mexay oobekTamu. [ToHATHE O METPUUYECKUX MMPOCTPAHCTBAX

JleTepMUHUPOBAaHHbIE MaTEMATUYECKUE MOJIETN

Wnes MaTemMaTH4eCKOrO MOJEIUPOBAHMS U €T0 LENU (IeCKPUITUBHBIEC, ONTUMHU3AIMOHHBIE,
yIpaBJIeHYECKHE MOJIENIN ). DTaIbl MOCTPOSHHSI U UCCIIEIOBAaHUS MAaTeMaTH4YeCKOi MoieH (BEIOOp
MEPEMEHHBIX 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 mocienoBarenbHocTu Oubonauun). CriocoObl 3a1aHus
YHCIIOBOU IIOCJIENOBATEIILHOCTH. CaoiicTBa MPOIECCOB U CBOICTBa YHCIOBBIX
moclieoBaTeIbHOCTEH (MOHOTOHHOCTh, OTPAHMYEHHOCTh, HUKIMYHOCTH). Omucanne oO0BEeKTa
(mporiecca) ¢ MOMOIIbIO YMCIOBOM GyHKIMU. [Ipumep HenpepbIBHONW Moaenu (Hampumep, 3aaada
0 TUIOMIAJIA KPYroBOTO cekTopa). CriocoObl 3aaanust YrucioBoi ¢pyHKIH. CBONHCTBA MPOIECCOB U
CBOMCTBA YHMCIOBBIX (YHKIMI (MOHOTOHHOCTh, OTrPAaHUYEHHOCTb, YETHOCTH/HEYETHOCTD,
nepuonYHoCTh). [loHsATHE 0 OECKOHEYHO OOJBIINX/OECKOHEYHO MAIbIX (PYHKIUSAX, O CPABHEHUHU
ckopoctu pocta ¢yHKIMA. ComocTaBlieHHe 0COOCHHOCTEH MUCKPETHOW W HETPEPBIBHOM MOJEITH
OJTHOTO | TOTO K€ Tpoliecca (Hampumep, 3aada 00 u3HOce 000PYIOBaHHUS).

OnTUMH3AIIMOHHBIE MATEMATUYECKUE MOJIETN

[Tonstne o nuHEtHOM mporpammupoBaHuu. I[IpomsBomHas (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
anmpOKCUMAIIUY JTUHEHHON (YHKIIUEH; BBIBOJI YPABHEHUS IIPSMOM JIMHUM TTAPHOM PETPECCHH ).

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

CroxacTH4ecKkue MaTeMaTHYeCKHe MOJEIN

JlerepMUHUPOBaHHbIE U CllydallHblE Ipouecchl. HeompenenéHHOCTh B MaTeMaTHYECKUX
Mojaensax. OnucaHre MAacCOBBIX CIyYalHBIX SIBJIGHMH METOJaMH TEOPUHU BEPOSTHOCTEM.
JlocTOBepHbIE, HEBO3MOXKHBIC, CIIydailHble COOBITHS. BeposSTHOCTH CIlydailHOrO COOBITHSI Kak
Mepa BO3MOXKHOCTM €ro HAacTyIUIeHHs. JIMCKpeTHple M KOHTHHYaJIbHbIE IPOCTPAHCTBA
AJIEMEHTAPHBIX COOBITHH. Maremarudeckas MOJENb CIy4alHBIX COOBITHH C KOHEYHBIM /
OCCKOHEYHBIM YKCIIOM PaBHOBO3MOXKHBIX HCXOJOB (KOMOMHATOpHOE / TEOMETPHUYECKOE
orpeiesieHue BeposSTHOCTH). OIEHKa BEPOSTHOCTH COOBITHS IO €ro YacTOTe B JKCIIEPUMEHTE
(cTaTuCcTHYECKOE OMpEeJeNIeHHe BEPOATHOCTH). MonenupoBaHUE AUCKPETHBIX CIy4YalHbIX
BenuuuH. [loHsITHE O 3akOoHE pachpelereHUus: BEPOSTHOCTEH W YHUCIOBBIX XapaKTEPUCTHUKAX
JTUCKPETHOM CIy4yailHOM BeNWYMHBL. MOJETMpPOBAHUE HENPEPBHIBHBIX CIIYYalHBIX BEJIMYMH.
[lonsiTHE O TJIOTHOCTH pacHpe/eleHUsT BEPOSITHOCTEM U YHCIOBBIX XapaKTEPUCTUKAX
HEMPEPhIBHOW CilydyallHOW BeMWYUHBL. [IpuMepbl pacnpeneneHuid HENmpepbIBHBIX CIyYalHbBIX
BEIMYMH (paBHOMEPHOE paclpeseiieHne, HOPMalbHOE paclpe/ielieHue, pacupeieNieHHe «XH-
KBapary, pacnpenencare CThoAeHTa, pacnpeaeinenne duriepa).

Br10opouHslii MeTOA

3amaun MaTeMaTHYeCKOW CTaTUCTHUKHM, CBSI3b M pa3linuue C TeopHel BeposTHOcTed. O0mue
CBEJCHNUS O BBHIOOpOYHOM Merozae. CTaTHCTHYECKHE JaHHbIC: TeHEpalbHash COBOKYIMHOCTh M
BbIOOpKA, 3aBUCHMBIC U HE3aBHCHUMBIEC BHIOOPKH; EPBUYHAS 00pabOTKa JaHHBIX (paHKUpPOBAHMUE,
IPYNIHUPOBKA, TOCTPOCHUE BapHAlMOHHOTO psijia). [IMCKpeTHBIE U MHTEpBAIbHBIC BapHAIlMOHHBIC
pAAbI, TEepexo] OT MHTEPBAIBHOTO pAga K JUCKpeTHOMY. ['eoMeTpuueckoe NpeacTaBiIeHUE
CTaTHCTUYECKUX JAHHBIX: IIOJIMTOH, THUCTOrpaMMa, JICNIECTKOBBIE M KPYTOBBIC IHArPaMMBbI;
BO3MOKHOCTH npuMeHeHus Excel as Bu3yanusanum JaHHBIX.

CratucTryeckoe OIIEHUBAHKE

[lepBuuHbIe onucaTeNbHbIE CTATUCTUKU: MEPHI MOJIOKEHUS (MEPbI IEHTPAIbHOU TeHIESHIINI
W KBaHTWIHA pAaCIpeleleHus) M Mepbl HM3MEHUMBOCTH. YCpEIHEHHE MaHHBIX (CpemHsis
BBIOOpOYHAs, MOZla U MeauaHa BbIOOpkH). KBanTtmim pacnpeneneHust (MPOIEHTHIIN, KBAPTHIIN).
Mepsbl pazdpoca IaHHBIX (pa3Max BBIOOPKH, NUCIIEPCHS U CPEAHEE KBaJAPATUYHOE OTKIOHEHHE,
acuMMeTpus, sKciecc). Maes craTucTudyeckoro ouneHuBaHus. TOYHOCTh M HAAEKHOCTH OIICHKHU.
Touyeunble W WHTEpBAIBHBIC OLIEHKH MapaMEeTPOB pacmlpenelieHus. BwiOopouHas cpemHss H
BBIOOpOYHAS TUCIIEPCHsI KaK TOYEUHbIE OLIEHKU MeHepalbHON CpeHell U reHepaabHON JUCTIEPCUH.




JloBEpUTENbHbIE MHTEpPBANbl [ OLEHKM MAaTeMaTH4EeCKOro OXKHMJIAHUS U CPEOHEro
KBaJIpaTUYHOTO OTKJIOHEHHS HOpPMalbHOIrO pacrpeneieHus. BozmoxHoctn npumenenusi Excel
JUISL TIOJYYEHUS XapaKTePUCTUK BEIOOPOYHBIX JTAHHBIX.

Pa3nes 3. MaremaTnueckasi 00padoTKa pe3yJbTaTOB IKCIIEPUMEHTOB

Koppensius u perpeccusi BEAUYUH

Bunpl cBsazeir mexny BenmuunHamu. [loHsATHE O (YHKIMOHAIBHOW, CTATUCTUYECKON H
KOPPEJILIMOHHONW 3aBUCUMOCTH. 3aJaudl KOPPEISLIUOHHOTO aHanu3a. KoppensiuuoHHas CBS3b
MeXy BETUUMHAMHU U €€ MoKa3aTenu (cujia, HampaBieHHe, HaIEKHOCTD); BUJIbI CBSA3H (JIMHEHHAs
/ HenuHEHHasA, MOJOXHUTENbHAs / oTpunatenbHast). Kosddunuent xoppensiuuu Kak moka3aTeib
TECHOTHI U HAIpaBJIEHU CBsI3H, ero cBoiicTBa. Koaddurment panrosoii koppemsiiuun Crnupmena /
Kennanna, xoaddunuent xoppemsuun [lupcona. 3amaun perpecCMOHHOTO aHaM3a. Y CJIOBHBIE
CpeHHE M BBIOOPOYHOE ypaBHEHHE perpeccuu. [locTpoeHne mpsiMoi JTHHUHU MAapHOW PEerpeccuu
METOJIOM HaMMEHBIINX KBAApaTOB. [IOHITHE O HENMMHEWHOW PETPECCUH.

IIpoBepka CTaTUCTUYECKUX TUIOTES

W3mepenuss u 1mKaabl B HAYYHBIX HCCIENOBaHUSAX (HOMHHATHBHAs, paHroBasd,
MHTEpBaJIbHAs, a0CONIOTHAs INKaja). ['MmoTe3pl HaydHble UM cTaTHCTUYecKue. Maes mpoBepku
CTaTUCTUYECKOW TMIOTE3bl. Y POBEHb CTATUCTUYECKONU 3HAUUMOCTH. CTaTUCTUUECKUN KPUTEPUN 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 i HECBA3HBIX BbIOOpok (U-kputepuit ManHa-
VYutnu). Kpurepum cornacus pacnpeneneHuil. Henapamerpuueckue KpuUTEpus COIJIacHs
pactipenenenuii  («xu-kBaapar» kputepuii [Ilupcona, xkputepmit ®Dwumepa). I[Ipumepst
[IapaMEeTPUYECKUX KPUTEPUEB pa3IWYMi: CPAaBHEHUE CPEIHUX 3HAYEHUH [BYX T€HEpaIbHBIX
COBOKYITHOCTEH TpU M3BECTHBIX M HEM3BECTHBIX, HO pPaBHBIX JUCHEpPCUsiX (HE3aBUCHUMBIE
BBIOOPKH); CpaBHEHHE AUCHIEPCHUIl IBYX IeHEepaIbHBIX COBOKYITHOCTEH.

4. IlepeyeHb YyueOHO-METOANYECKOr0 oO0ecmedeHHsl AJdsl CAMOCTOAATEJbHOH PadoThI
o0yyaromuxcs Mo JUCHUIIHHE

CamocrosiTenbHass paboTa CTYIACHTOB SIBISETCS 0co00i (GopMoil opraHmu3anuu y4eOHOTO
mporiecca, MpeacTaBisionias Cco0OW IUIAHMPYEMYI0, IIO3HABATEIbHO, OPTraHU3alMOHHO U
METOJIMYECKH HAaIpaBIIEMYIO JI€ATEIbHOCTh CTYIEHTOB, OPUEHTUPOBAHHYIO Ha JIOCTHXKEHUE
KOHKPETHOTO  pe3yibTara, OCYHIECTBIsIeMyl0 0e3 TpsMOi  IOMOIIM  MpernojaBaTens.
CamocrosiTennbHass paboTa CTYJIEHTOB SBJSETCS COCTABHOM 4YacThiO y4eOHOW pabOThI U MMeEET
LENIBbI0 3aKPEIUICHHE U YriIyOJeHHe MOJyYCHHBIX 3HAHMN U HaBBIKOB, TIOMCK W MpUOOpeTeHue
HOBBIX 3HaHMI, a TaK)Ke BBIMOJIHEHHE YYEOHBIX 3a/laHuM, MOATOTOBKY K MPEJCTOSALINM 3aHITHIM
u sKk3aMeHy. OHa mpeaycMaTpHuBaeT, Kak MpaBmuiio, pa3padoTKy pedeparoB, HaMCaHUE JOKJIAIO0B,
BBITIOJTHEHNE TBOPUYECKUX, UHIUBUIYaIbHBIX 33JaHU B COOTBETCTBUU C y4eOHOW MPOrpaMMoil
(TeMaTHYECKUM IUIAHOM HM3y4YeHMS AUCLUILTUHBI). Tema i Takoro BBICTYIUICHHUS MOXET ObITh
MpesioKeHa MpenojiaBaTeieM Wik u30paHa caMUM CTYJEHTOM, HO MaTepuajl BBICTYIUICHUS HE
JOJDKEH  AyOnupoBaTh — JICKIMOHHBIA — MaTepuas.  PedepaTHBHBI — Marepuan  CIYKUT
JOTIONIHUTENBHOW HMH(OpManue ans paboThl Ha MpakTUYEeCKHX 3aHATHsAX. OCHOBHas LEb
JAaHHOTO BHJA PabOThI COCTOMT B OOYYEHHMH CTYACHTOB METOJAaM CaMOCTOATENBbHOH paboOTHI C
yueOHBIM MaTepuaioM. J[Js MOJHOTHI YCBOEHHUS TEM, BBIHECEHHBIX B IMPAKTUYECKHE 3aHATHUS,
TpeOyercst pabora ¢ mepBoucToyHHKamMH. Kypc mnpemycmaTpuBaeT caMOCTOSTEIbHYIO palboTy
CTYJICHTOB CO CHeIuaabHON auTeparypor. ClieyeT OTMETHTh, YTO CaMOCTOSTENIbHas pabdoTa



CTY/ICHTOB pe3yJIbTaTUBHA JIUIIb TOTIa, KOT/Ia OHA BBIMOJIHACTCS CUCTEMAaTUYECKH, TUIAHOMEPHO U
IeJICHAITPABICHHO.

3amaHus U1t CaMOCTOATEIBHON pabOThI PEeyCMaTPUBAIOT MCIIOJIb30BaHIE HEOOXOANMBIX
TEPMUHOB M MOHATHH TIO mpobiematuke Kypca. OHM HaIETUBAIOT HAa MPAKTHYECKYIO PadOTy IO
IPUMEHEHHUIO M3y4aeMoro MaTepuala, IOUCK Ombauorpaduieckoro mMarepuaia M 3JIEKTPOHHBIX
MCTOYHHUKOB WH(POpPMAIINHU, WILTIOCTPATHBHBIX MaTEPUAIIOB. 3a/IaHUs IO CAMOCTOSITEIILHON paboTe
JAal0TCs IO TeMaM, KOTOpbIe TPEOYIOT TOTOIHUTEIEHOW TIPOPaOOTKH.

OO6mwmit 00BEM CaMOCTOSITEIIBHOW pPabOTHl CTYAEHTOB IO JWCIHUIUIMHE BKJIIOYACT
ayJAMTOPHYIO U BHEAYAUTOPHYIO CAMOCTOATEIbHYIO padOTy CTYACHTOB B TEUEHUE CEMECTpA.

AymuTopHass caMocTosITeNbHas pabora ocymiecTBisiercss B (OpMe  BBITIOJTHECHUS
MUCHMEHHBIX MMPOBEPOYHBIX PAa0OT MO TUCHUIUIMHE, B TOM YUCIE C MPUMEHEHHEM IPOTrPAMMHBIX
CpencTB. AyIUTOpHAs caMOCTOATENbHAs paboTa obOecrieueHa 0a30i TUIAKTUUECKHX MaTepraioB
0 pasjenaM AUCUUTUINHBL

BHreaynutopHass camocTosiTenbHash paboTa ocymiecTBisieTcss B (opMe BBIIOJHEHHS U

MOJrOTOBKM K KOMMEHTHPOBAHHUIO CAMOCTOSITEIBHBIX Pa0OT, UTOTOBOM KOHTPOJBHOH paboThI,
pa3pabOTKU CONEpKAaHUS U TPE3CHTALWN JTOKJIAI0B MO TeMaM WHAWBHUIYAIBHBIX W TPYIIIOBBIX
MPOEKTOB, pedepaTos.

Hna camocmoamenvHoli nO020MOEKU K 3AHAMUAM NO OUCHUNIUHE PEKOMEHOYem A
UCNONb306aMb YUEOHO-MeMOOUUeCKUe Mamepuanbl:

1. AsepwsnoB ILI., CrprokoBa I'.A. IlepBuuynasi oOpaboTkKa pe3yiabTaTOB TICHXOJIOTO-
MEJarornyeckoro MCCIeNOBaHUS: Y4eOHO-METOAMYecKoe mocodue. — YIbSHOBCK:
Val'TlY um. U.H. Ynesuaosa, 2021. — 67 c.

2. BmamoBa E.B. OcHoBbl MaTemaTwueckoit o00paboTku wuHopmanuu: yueOHO-
METOJIMYECKUE  PEKOMEHJAalUMu s OakalaBpOB  HANpaBlIEHUS  MOJTOTOBKHU
«[lemarornmueckoe obpazoBanue». / BmamoBa E.B., Makeea O.B., CubupeBa A.P.,
®onnanoBa E.B., Llpmranos A.B. — Vaesgaosck: ®I'BOY BO «Val'lly um. W.H.
ViesHoBay, 2017. — 43 c.

3. CrprokoBa ['.A. MeToabpl MareMaTUYECKON CTATUCTUKU B TMCHXOJIOTO-MEIarOrH4eCKuX
uccienoBaHusax: YdeOHo-MeTonudeckoe mocooue / I'.A. CTprookoBa. — YJIbSHOBCK:
®I'BOY BO «Yal'TlY um. 1. H. Viaesaao0Bay», 2017. — 91 c.

4. DneMeHTbl TEOpUH BEPOSITHOCTEM, MAaTEMaTHYECKOM CTAaTUCTUKU U aHall3a CUCTEM
MaccoBoro obOcmyxkuBanus. Yacte 1. BBemenue B Teopuro BepositHOCTeH. Kparkwit
HUCTOPUYECKHUI IKCKypC: ydeOHOe MocoOue s MOATOTOBKH OaKalBpOB M MarucTPOB
HeMaTreMaTnueckux HampasieHuit / coct. H.A. Bonkosa, H.B. 'myxoBa. — YabsiHOBCK:
ValI'TlY umenn U.H. Yaesguosa, 2017. — 96 c.

5. IlpuMmepHble OleHOYHbIe MaTepUabl s MNPOBeJeHUs TeKyllero KOHTPOJIA
YCIeBAeMOCTH U MPOMEKYTOYHOH ATTeCTAllUM 00yYAIOUIUXCS 10 AUCIHUIINHE

Opl"ﬂHHi}ﬂllHﬂ N MPOBEACHUE aTTECTAIUMU CTYACHTA

B nporecce oneHkn 6akaiaBpoB HEOOXOIUMO HCIOIB3YIOTCS KaK TPATUIIMOHHBIE, TaK U
WHHOBAIIMOHHBIE THUIIBI, BUABI M (GOpMbI KOHTpOJsA. Ilpu 3TOM MOCTENEHHO TpaJUuIIMOHHbBIE
CpeZICTBAa COBEPUICHCTBYIOTCS B PYCJI€ KOMIETEHTHOCTHOTO MOIX0/1a.

Lenp nmpoBeneHusi arrecTallMd — IPOBEpPKa OCBOCHMSI 00pa30BaTEIbHONW MPOrpaMMBI
TUCIUILTAHBL Yepe3 chopMHpOBaHHOCTH 00pa30BaTEeNbHBIX PE3yIbTATOB.

IIpoMe:xxyTOYHAsI aTTeCTALMSA OCYIIECTBIISIETCS B KOHIIE CEMECTPA M 3aBEpIIACT U3yUEHUE
JTUCIUIUIMHBL, TIOMOTAeT OIEHUTh KPYITHBIE COBOKYIMHOCTH 3HAHWW W yMEHUU, (opMHupoBaHUE
ONpEEICHHBIX KOMIIETCHIIH.



OI.[CHOLIHI)IMI/I cpeacreaMu TEKYLIETO OLICHUBaHUA SABIIAKOTCA: MaTcpHralibl
CaMOCTOATCIIbHBIX pa60T. KOHTpOJII: YCBOCHUA MaTcCpurajia BCACTCA PEryJIIpHO B TCUCHUC BCCTO
CEMCECTpa Ha MMPAKTUYCCKUX 3aHATUAX.

Ne CPEJACTBA OLIEHUBAHUAA,

/T HCITOJIB3YEMBIC JIJIS1 TEKYIIIETO OO6pa3zoBaTenbHbIC
OLICHUBAHMSI [TOKa3aTeNs Pe3yNbTAThI TUCITUTUTHHBI
dbopMUpOBaHUS KOMIIETEHIINH
1. OueHoYHBIE CPeICTBA OP-1. 3Haer 0 BO3MOXHOCTH IPUMEHEHMUS
AJIs TeKyllei aTTecTaluu 0a30BBIX MaTEMAaTHMYECKUX KOHCTPYKUUN ISt
dopmanu3anuu U NpeAcTaBiIeHUs HHPOPMALUU
OC-1 CamocrosiTenpHas padbora OP-2. VYwmeer omnpenensitb W HCHOJB30BATH
OC-2 CamocrodrenbHas paboTa BO3MO>KHOCTH IIPUMEHEHUS 0a30BbIX
OC-3 CamocrosiTenpHas padbora MaTeMaTUYECKUX KOHCTPYKIUI JUISt
OC-4 CamocrosarenbHas paboTa dopmanu3anum U NpeAcTaBiIeHUs HHPOPMALUU
OC-5 CamocrosiTenpHas padbora OP-3. 3HaeT 0O BO3MOXHOCTH NPUMEHEHHUS
OC-6 CamocrosarenbHas paboTa MaTEMaTUYECKUX KOHCTPYKLMH [JI ONHUCAHMS
OC-7 CamocrosiTenpHas padbora uHpopmaruu Ha dhopmabHOM SI3BIKE
OC-8 UroroBast KOHTPOJIbHAS MaTEMaTUKHU
pabora / TBopueckoe 3agaHue / OP-4. VYwmeer ompenensiTh W HCIOJIH30BAThH
Pedepar / [Ipoekt BO3MOXXHOCTH TIPUMEHEHHUS MaTeMaTHYeCKUX
KOHCTPYKUUH [UIsi onucaHuss HHpopmanuu Ha
2. OuneHouHbIe cpecTBa (dopMaTbHOM S3bIKE MAaTEMATUKU
A mpoMeKyTouHoi arrectanuu | OP-5. 3Haer 0 BO3MOXHOCTM NIPUMEHCHHS
MaTeMaTHYECKUX KOHCTPYKLUH TUTST
OC-9 3auér B hopme ycTHOTO uccienoBanus uHopManuu Ha (HopmMarbHOM
cobecenoBanusi / ITOroBolit TeCcT SI3BIKE MAaTEMATUKHU

OP-6. VYwmeer omnpenensitb W HCHOJB30BATH
BO3MOXXHOCTH TPHUMEHEHUS MaTeMaTUYECKUX
KOHCTPYKUUN JUIsl MCCNeA0BaHUs MH(OpMAINU
Ha GOPMATBHOM SI3BIKE MATEMATUKHU

OP-7. 3HaeT 0O BO3MOXHOCTH MPUMEHEHHUS
MaTEeMATHYECKUX MOJENeH sl MCCIeIOBaHUS
JETEPMUHUPOBAHHBIX IPOIIECCOB (SIBICHUI) Ha
(dbopManbHOM SI3bIKE MATEMATUKU

OP-8. VYwmeer omnpenensiTb W HUCMIOIb30BATH
BO3MOXXHOCTH TPHUMEHEHHUS MaTeMaTUYEeCKUX
MoJIesei TUTSE UCCIICTIOBAHUS
JIETEPMUHUPOBAHHBIX IPOIIECCOB (SIBICHUI) Ha
(dbopMaTbHOM SI3bIKE MATEMATHKHU

OP-9. 3HaeT 0 BO3MOXHOCTH NPUMEHEHHUS
MaTEeMATHYECKUX MOJENeH sl MCCIeIOBaHUS
CTOXAaCTHUYECKHX IMPOIECCOB  (SBJICHHI) Ha
(dbopMaTbHOM SI3BIKE MATEMATHKHU

OP-10. VYmMmeer ompenensatb M HCIOJIb30BATH
BO3MOXXHOCTH TPHUMEHEHUS MaTeMaTUYECKUX
MoJiele JUIsl HCCIIEeOBaHUS CTOXACTUYECKUX
IpoIeccoB (sBIEHUI) Ha (HOPMAIBHOM S3bIKE
MaTeMaTUKH

OP-11. 31aeT 0 BO3MOKXHOCTH UCIOIb30BaHUS
MPOrpaMMHBIX CPEJICTB JUIS IIPEACTABICHHS U




00pabOTKH KOJIMYECTBEHHON HH(POPMAITUHI

OP-12. YMmeer onpeAensaTh U UCIOJIb30BaTh
BO3MOXXHOCTH ITPHUMEHEHHSI TIPOTPAMMHBIX
CPEJICTB ISl IPEICTaBICHHS 1 00pabOTKH
KOJIMYECTBEHHON HH(OPMAITUN

OP-13. 3Haer O BO3MOXHOCTH HCIIOJIE30BAHUS
NpPOrPaMMHBIX ~ CPEACTB Uil TOCTPOCHHS U
WCCIICIOBAHUS MaTeMaTHYEeCKUX Mozeneit
TIPOIIECCOB B pamMKax pereHns
npo(heCCHOHATIHHBIX 33/1a4

OP-14. VYwmeer omnpeaensiTh W HUCHOIb30BATH
BO3MO)KHOCTH  WCIIOJIb30BAHUSI  MPOTPAMMHBIX
CPEICTB Ul TIOCTPOSHHSI W HCCIICIOBAHUS
MaTeMaTHYECKUX MOJENel TPOIECCOB B paMKax
pereHns po)eCCHOHATIPHBIX 337124

Mamepuannl, ucnonb3yemole 0711 MEKyu{e20 KOHMPOJi YCHeeaAeMoCHu
odyuarowuxca no oucyuniune

Onucanue OICHOYHBIX CPEICTB U HEOOXOIUMOro OOOpYHOBaHUS (IEMOHCTPALIMOHHOTO
MaTepuana), a Takke MpPOLEeAypbl U KPUTEPUM OLICHUBAHUS WHAUKATOPOB JOCTHKEHUS
KOMIIETEHIIMI Ha Pa3IMYHbIX 3Tanax ux (OpMHUPOBAHUS B MpPOIEcCe OCBOCHUSI 00pa3oBaTeIbHOM
MIporpaMMsbl npeicTaBiIeHbl B @OHE OLIEHOYHBIX CPEACTB JJIsl TEKYILETO KOHTPOJISl YCIIEBAEMOCTH
U IPOMEXKYTOUHOM aTTeCTalNH.

Mamepuanst, ucnov3yemole 011 RPOMEHCYMOYHO20 KOHMPOJIA YCREGAeMOCHU
o0yuarwuxca no OucCyunIuHe

OC-8 Utorosasi kKouTpoJsbHasi padbora / TBopueckoe 3ananue / Pedepart / Ilpoekt
Ilpumepnoe codeporcanue umozo6oii KOHMPOAbHOU padomul

1. 3amanbel MHOXkecTBa A, B, C (KOHEUHble JMOO CYETHBIE/ YHUCIOBBIE TPOMEKYTKH,
00JIaCTH Ha IUIOCKOCTH WJIHM B IPOCTpaHCTBe). HalTH KOTUYECTBO 3IIEMEHTOB/MEpY
yKa3aHHOTO MHOkecTBa (Hampumep, A N (B\()).

2. Bo MHOXecTBE ... 3aJaHO OTHOILIECHHUE ... MEXIY 3JIEMEHTaMU. OTO OTHOIICHHUE
SBISIETCS: @) QYHKIIMOHAIIBHBIM COOTBETCTBHEM; O) OTHOIICHUEM SKBUBAJICHTHOCTH;
B) OTHOILLIEHUEM MOPAIKA; r) OMeKIuei; 1) CAMMETPHUYHbBIM OTHOIIIEHUEM,;
) peIeKCUBHBIM OTHOIIIEHUEM; ’K) TPaH3UTUBHBIM OTHOIIICHUEM;
3) aHTUCUMMETPUYHBIM OTHOIIICHUEM.

3. 3amaHHas 4MCIIOBas MOCIEAOBATEIILHOCTD SIBJISETCS: a) BO3pACTaIOIIEei; 0) yOBIBAIOIIICH;
B) OTPAaHUUYEHHOM; I') HUKJINYECKOM; 1) apuMeTHIecKoit IIPOTpECCUEH;
€) TEOMETPUYECKON TPOrpeccHeii; k) OECKOHEUHO Majioi; 3) OECKOHEYHO OOJIBIIION;
1) CTallMOHAPHOM; K) CXOJSIIEHCS.

4. VYcTaHOBUTH COOTBETCTBHE MEXAY YUCIOBBIMU (YHKIUSAMHU U UX TpaduKaMu.

5. @ynkuus 3amaHa rpaguxoM. HallTm KOMMYecTBO ILENBbIX 3HAYEHUH apryMeHTa, B
KOTOPBIX IPOU3BOAHAS (PYHKIIUU MOJIOKUTEIbHA.

6. BeposTHOCTh yKa3aHHOTO COOBITHS paBHA ... (MCHOJB3YETCS KOMOMHATOPHBIA JIMOO
reOMEeTPUUYECKUN MOIX0]] K BEIUMCICHUIO BEPOSITHOCTH).

7. JluckperHas ciydaifHas BEJIMYMHA 3aJaHa 3aKOHOM paclpeseieHus / HempepbIBHAs
clyJyaiiHas BeJIMYMHA 3a/JlaHa IUIOTHOCTBIO pacmpeneneHus (rpaduuecku). Haitu



10.

M

BEPOATHOCTh TOTO, YTO JAHHAs BEJIMYMHA IPUHMMAET 3HAUYEHUE, IPHUHAJUIekKAIEe
YKa3aHHOMY ITPOMEXKYTKY.

Xox  mpomecca ...  ONWCHIBAaeTCS  33JaHHOM  SBHO  WIM  PEKYpPpPEHTHO
MIOCJIEI0BATEIbHOCTBI0 3HAYEHUI BEIMYHMHBI ... B COOTBETCTBYIOLIME MOMEHTHI
BpeMeHH J100 3a1aHHON sIBHO (pyHKIMEH BpemeHH. HaiiTi 3HaueHue 3TOil BEIMYUHBI B
3aJlaHHBIii MOMEHT BpEMEHM; HauOouiblliee BO3MOKHOE 3HAYEHHE 3TOM BEJIMYUHBL,
HauMEHbIIEE BO3MOXKHOE 3HAUYEHHUE JTOM BEJIWYMHBL, IPENEIbHOE 3HAYEHHUE HTOMU
BEJIMYMHBI B OTJAJ€HHOM OyaylieMm, eciu OHO cymiecTByeT. OxapakTepu30BaTh
MOBEJICHHE BEJIMYMHBI B TEPMUHAX BO3pacTaHMs/yObIBaHHs, OTPAaHUYCHHOCTH,
MEePUOANYHOCTH/IIMKIUYHOCTH U T.I1.

BennuuHa ... 3amaHa pe3ysibTaTaMu HECKOJIBKHX H3MepeHui. lIpencraButh naHHYIO
BBIOOPKY 3HAUCHUUW CIydailHOW BEMYMHBI B BUJE BapualMOHHOTO psna. IlocTpouts
MOJIUTOH, TUCTOTPaMMy, HaWTH MOJY, MEAHWaHy BBIOOPKH, CPEIHIOI0 BBHIOOPOUHYIO U
CpellHEee KBAJpaTUYHOE OTKJIOHEHHE, OLICHUTh MAaT€MAaTHUYECKOE OKUJAHUE CIy4alHOU
BenuumnHbL. [IpaBnomonoOHa nu rumore3a (Cyas MO TOJUTOHY, THCTOTPaMMeE), 4TO
reHEpaJIbHAasl COBOKYITHOCTh paclpelielieHa PAaBHOMEPHO? HOPMAJIBbHO? IPOBEPUTH
HaunboJee MpaBIo0NOA00HYIO THIIOTE3Y MTPH 3aJaHHOM YPOBHE HAJIS)KHOCTH.

B xone skcrnepuMeHTa B OCHOBHOM W KOHTPOJBHOW TIpymIe MOJy4YEeHBl 3aJlaHHbIC
3HaueHus u3MepseMoro nmnapamerpa. IIpoBepuTp rumnoresy o0 CTaTUCTHYECKON
3HAYUMOCTH Pa3INIUi MEXIY TpyHIaMu.

prnepnoe codepofcauue umao2c06020 meopiecKozo 3a0anus

[Ipongymate Habop mapaMeTpoB, KOTOPBIMH MOXKHO 3a7aTh YKa3aHHBIH OOBEKT.
BeigenuTe MHOXKECTBa BO3MOXHBIX 3HAUEHMM 3TUX IIapaMeTpoB, ONEPALUH,
oTpeziefieHHbIe Ha 3TUX MHOKECTBAX U CYIIECTBEHHbIE JUIS 3a/laHus o0bekTa. OnucaTth
CYIIECTBEHHBIC  CBOWCTBA O0OBEKTa €  TOMONIBIO  OTHOIIEHHH  (ITOCTPOUTH
MaTeMaTHuecKylo Mozenb). [loctaBuTh 3amauy, OTHOCALIYIOCS K OOBEKTY, IPOU3BECTH
COOTBETCTBYIOIIME NpeoOpa3oBaHUS MOJENH, 10 BO3MOXKHOCTH OTBETUTh Ha BOIPOC
3a/1a4n.

IIpunymars BenMM4MHY, 33JaHHYIO pe3yJbTaTaMH HECKOJIbKHUX MU3MEPEHUN B yKa3aHHbIE
MOMeHTHI BpeMeHH. ChopMynupoBaTh 3a7ady, CBS3aHHYIO C MPOBEPKON TMIIOTE3bI O
XapaKTepe pacnpeieleHHs BEINYMHBI C TEUEHUEM BpeMEHHU. [10 BO3MOXHOCTH OTBETUTH
Ha Bompoc 3aaauyu. [IpennoxuTh BapuaHThI, KOT/la MpaBaonogo0Ha OyaeT rumoresa o
TOM, YTO BEJIMYMHA H3MEHSETCS C TEYEHHWEM BpPEMEHHU IO JIMHEHHOMY 3aKOHY? IIO
KBaJIpaTUYHOMY 3aKOHY? IO SKCHOHEHIHUAIbHOMY 3aKOHY? MO JOrapupMHUYECKOMY
3akony? IlpemnoxuTe WMHONH THN (DYHKIIMOHAIBHOW 3aBHCHMOCTH, ONHUCHIBAIOIICH
n3MeHeHrne BeauvrHbl. CKOJBKO MapaMeTpoB B BBHIOPAHHOM 3aKoHE? MOXKHO JIM Kak-
7100 OIICHUTH BEPOSITHBIC 3HAYEHUS ITUX MTAPAMETPOB, UCXOS U3 JJAHHBIX?

IlpumepHnuwiit nepeuens mem peghepamos

CpaBHEHHUE pa3INYHbIX KPUTEPHUEB MPOBEPKHU CTATUCTUUECKUX TUIIOTES.

ITocTaHoBKa 3a1a4M TUCIIEPCHOHHOTO aHAIN3a U OCHOBHBIE MOAXOBI K €€ PELICHHUIO.
[TocTraHoBKa 3a7aun (aKTOPHOTO aHAIHM3a U OCHOBHBIE MOJIXO/IBI K €€ PELICHHIO.
ITocTaHOBKa 3a1a4M KJIACTEPHOTO aHAIM3a U OCHOBHBIE MOAXOBI K €€ PELICHUIO.
[TpuMeHeHre KOMITBIOTEPHBIX CPEJ Ul CTAaTUCTHUECKOW 00pabOTKH JaHHBIX.
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IlpumepHnoiit nepeuens mem uHOUBUOYATIbHBIX / ZPYNRNOGHIX RPOEKMOG

MaremMarnueckast MOJEIb CPABHEHUS CPEAHUX 3HAYECHUM IBYX COBOKYIIHOCTEH.
Maremarnueckasi MOJIeIb UCKITFOUCHHSI TPYOBbIX OMTMOOK HAOJII0ICHHA.
Matemaruueckas MOJIelIb CpaBHEHUS JOJIEH MPU3HAKa B IBYX COBOKYITHOCTSIX.
MaremaTnueckas MOJIeNIb CPaBHEHHUS AUCIIEPCUN IBYX COBOKYITHOCTEH.
Maremaruueckass MOJETh OIICHKH YWCJIOBBIX 3HAUEHUN TapaMeTpoOB pacrpeiciieHus
(MaTeMaTUYECKOTO OKHUIAHUSI PACTIPEICIICHHUS ).

Matemaruueckass MOJETh OIICHKH YHWCIOBBIX 3HAUEHUH MapaMeTpoB pacrpeiciieHus
(mucniepcun pactpeiesieHus!).

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

MatemaTtuueckasi MOJIeTh OLIEHKH KOPPETSIIUOHHOM CBSI3U MEXKY BETHIMHAMH.

0 Matemaruueckas MOJIe€Ib IOCTPOEHHUS IPSIMON JIMHUU PETPECCUN BETUYHH.

0OC-9 3auéT B popme ycTHOTrO codecenoBanusi / UToroswlii Tect

IIporpamma 3auéra

Pazgen 1. MaTtemaTuyeckue KOHCTPYKUMHU U IeTEPMUHUPOBAHHbIE MO

1.

MHoecTBa, OCHOBHBIE OIl€pallMM HaJl MHOXXECTBaMHU. UHCIOBBIE MHOYKECTBA
(MHOXeCTBa HaTypaJbHBIX, I[EJIbIX, PALIMOHANBHBIX, JEHCTBUTENBHBIX YKcen). UncnoBas
npsiMasi, YUCJIOBbIE TPOMEKYTKH.

UYucnoBasi MI0CKOCTh, JA€KApTOBBI KOOPAMHATHI, BEKTOPHI Ha IMJIOCKOCTU. TpexmepHoe
MPOCTPAHCTBO, MHOTOMEPHOE MPOCTpaHCTBO. J[nmmHa, ruomans u 00BEM Kak Mepa
MHOKecTBa. PaccTosiHue MeXly 3JIeMEHTaMH MHO>KECTBA.

OTHolIEHNE BKJIIOUYEHUSI MHOXECTB U €ro CBOMCTBA. OTHOLIEHUS 3KBUBAJICHTHOCTH U
kinaccudukanus. [lpumepbl OTHOIIEHUN HKBUBAICHTHOCTH. OTHOIICHUS TOPSIIKA.
IIpuMepsl OTHOLLIEHMI TOPSAAKA.

OyHKIIMOHATBHAS 3aBUCUMOCTh, obmiee moHaTtue GpyHkiuu. OOGIacTh ompeneiaeHus u
MHOXeCTBO 3HaueHu# QpyHkiun. Komnosuuus ¢pynkuuii. Bzaumuo oOpatHbie (GyHKIHH.
[Tpumepsl.

MaremaTuueckoe MOJICIMPOBAHUE SIBJICHUS (mportecca) v TTOMOIITBIO
MOCIIE0BATENBHOCTH, QYHKIIMHU. DTanbl HocTpoeHus: Monaenu. [ToHsTHEe O AMCKPETHBIX
1 HEMPEPBIBHBIX MOJIesAX. ONTUMU3ALMOHHbBIE MOJIEIH.

UucnoBble (YHKIIMU OJHOW JIEWCTBUTEIBHONW IEPEMEHHON KaK MaTeMaTHYeCKUE
MOJIeNIi  SIBIEHUHM (mporieccoB). MOHOTOHHBIE, OrpaHHMYEHHBbIC, YETHbIC/HEUETHBIE,
nepuoAnIecKue QyHKITUH.

YucnoBele  TOCIEIOBATENBHOCTH  KaK  (DYHKIMM  HATYpajdbHOH  IEPEMEHHOM.
MOoHOTOHHBIE, OTPaHUYECHHBIE, IUKINYECKUE MOCIEeI0BATEIbHOCTH.

Apudmerndeckas mporpeccusi U JUHeHHas (yHKIHSA, T€OMETpHUYECKasl MPOTPEcCcHs U
nokasareiabHas (YHKIUS: COINOCTaBJICHHE JAMCKPETHON U HENpEephIBHOW MOJeNnu
3aBHCUMOCTH BEJTUYMH (CBOICTBa, Tpaduk).

Pa3nea 2. CroxacTu4yeckue MOJe/IH M CTaTHCTHYecKast 00padoTka uH(popmanun

9.

10.

11.

Cayuaiinple cOOBITHSI, KOMOMHATOPHOE ONPEAEICHUE BEPOSATHOCTH, F€OMETPUYECKOE
olpezeneHue BeposTHOCTU. [IoHATHE O CTOXAaCTUUECKUX MAaTEMATUYECKUX MOJEIISX.
JluckpeTHble cly4yailHble BEJMYMHBI, 3aKOH pachpeaesieHus. MareMaTtndeckoe
OKMJIaHHE MU JIUCIIEpCUs TUCKPETHOM ciaydalHOM BenuduHbl. [loHATHE 0 mapamerpax
pacnpeneseHus.

HemnpepsiBHBIE CclydaliHble BEIWYMHBI, IIOTHOCTH pacupeneieHus. Maremarudeckoe
OXXMJaHUE U NUCIEPCUs HEMPEPHIBHOM CiydailHOW BenuuuHbl. [loHsATHE 0 mapaMerpax



12.

13.

14.

15.

pacnpeneneHus. PaBHOMepHOE pacmpenefieHne, HOpPMajJbHOE pachpesesieHue Kak
CTaHIapT.

OOmue cBeneHHUs O BBIOOPOYHOM MeToje. | eHepalibHas COBOKYIMHOCTh M BBIOOpKA,
nepBuyHas 00paboTka JaHHBIX. BapuanuoHHbIE psAabl W UX  Tpadudeckoe
npencTaBicHue (IOJUTOH, TUCTOTPAMMA).

[lepBuuHble omnucaTeNbHblE CTATUCTHKU: MEpbl MOJOXKEHUS (MoAa, MeAHuaHa,
BBIOOPOYHOE CpeHee, KBAaHTUIIM) U MEPbl M3MEHUYMBOCTHU (pa3Max, AUCHEPCHsi, CpeIHee
KBaJIpaTUYHOE OTKJIOHEHHUE).

OGH_II/IG naenu CTaTuCTUYCECKOI'O OICHUBAaHUA. TouHOCTE U Hal[é)KHOCTI: OLICHKM.
TodeuHble U HHTEPBAJIbHBIEC OLICHKHU. [[prMepbl.

Cpennsisi BbIOOpOYHAs, MOJa, MequaHa BBIOOPKM KaK OILGHKH MaTeMaTHYECKOTO
OXXUJaHUA ClIy4alHOM BeJIMUYMHBI. OIEHKU AUCIIEPCUU CIyYailHON BEJIMYUHBI.

Pazgen 3. MatemaTtuueckasi 00padoTKa pe3yJibTaTOB IKCIIEPUMEHTOB

16.

17.

18.

19.

20.

Buner cBsizeit mexxay BennunHamu. [loHsATHE O (YHKIIMOHATBHOW, CTATHCTUYECKOW U
KOpPPEISALMOHHON 3aBUCMMOCTH. KoppendiuoHHas CBS3b MEXKIY BEIWYMHAMU U €€
IMoKa3aTelH.

Koaddurnment koppensunm kKak TMOKa3aTelb TECHOThI M HAMPABICHUS CBSI3U MEXIY
BEJIMYMHAMU, €0 CBOMCTBA. [[puMep BbIUMCIEHHUS.

[TonsiTue o0 3amayax KOPPEJSIHIMOHHOIO M PErpecCMOHHOr0 aHaiausza. Meton
HAaMMEHBIINX KBAJIPAaTOB B PELICHUM 3aaun perpeccud. [lapHas nuHeliHas perpeccusi.
[TpuHIMI pakTUYeCKON yBepeHHOCTH. CTaTUCTHYECKUE THUIIOTE3bl M OOIIHEe HICH UX
npoBepku. OmuOKu nepBoro U BToporo pona. Crarucruueckuit kputepuii. [Tonsarue o
MapaMeTPUYECKUX U HEeMapaMETPUUECKUX KPUTEPHUSX.

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

3a1aHNA HTOTOBOI0 TECTA

1. Ilycte U = {Csusra, buprou, Cenbap, 'yiia} — MHOXKECTBO peK, IMPOTEKAOIIUX IO
TEPPUTOPHH YIIbSHOBCKOTO paiioHa YibsHoBcKO# obmactu, K = {Csusra, Chi3panka} —
MHOKECTBO PEK, MPOTEKAOIIUX 10 TeppuTopun Ky30BaToBCKOro paitoHa.

Yemanosume coomeemcmeue mexncoy onepayusmu  Had mHoMNcecmeéamu U
unmepnpemayuei pe3yibmanmos Imux onepayuil.

A.

—

B

MHOX€ECTBO peK, MPOTEKAIOIINX N0 TEPPUTOPUH U Y IbSIHOBCKOTO, U Ky30BaTOBCKOTO
paiioHa YIJIbsTHOBCKOM 00JIacTH.

MHoOXecTBO peK, MpoTeKawlux Mo Tepputopun Ky3oBaTroBckoro paiioHa u He
MPOTEKAIOIIUX 10 TEPPUTOPUHU Y IIBTHOBCKOTO paiioHa Y IJIbTHOBCKON 00JIacTH.
MHOXECTBO peK, MPOTEKAIOIINX MO TEPPUTOPUHN Y IbIHOBCKOTO WM Ky30BaToOBCKOTO
paiioHa YIJIbsTHOBCKOHM 00JIacTH.

UUK
UnkK
K\U

rpynne 35 CTYIeHTOB, M3 KOTOphIX 20 mocemaroT CHneukypc mo skojoruu, 11 — mo

xumuu, 10 — He mocenaroT HU OIMH U3 3THX CHELKYPCOB.

Omeemvme Ha 60npocaol.



1) CkonbKO CTYIEHTOB TTOCENIAaeT 00a crernKypca?
2) CKOJIBKO CTYZEHTOB MTOCELIAET TOIBKO CIELKYPC 10 XUMUU?
3) Kakoit MmaTeMaTHYECKUII HHCTPYMEHT JAa€T HATJISAHOE PEIICHUE 3aa4H ?

[Tycte M — MHOKECTBO JIFOJIEH. DIEMEHTHI X, ¥ 3TOT0 MHOKECTBA HAXOSITCS B OTHOIICHUHU
P, ecnu x v y ogHOrO BO3pacra.

Omeemvme Ha 60npocaol.

1) SIBnsiercst mu oTHOWIEHHUE P peduieKCUBHBIM?
2) SABnsiercs U oTHOIIEHUE P CUMMETPUYIHBIM?
3) SBnsieTcst 11 OTHOIIEHHE P OTHOIIEHHEM 3KBUBAJIEHTHOCTHU?

Paccrosane XsMMHHIa — 3TO YUCIO MO3ULMUH, B KOTOPBIX COOTBETCTBYIOLIME CHUMBOJIBI
JBYX CJIOB OJJMHAKOBOW JJIMHBI pa3nuyHel. Hanpumep, d (101 11011 001001) =2, TaK KaK B

cioBax 1011101 u 1001001 pa3znu4Hbl 2 CUMBOJIA — TPETUM U TATHIM.

Haiioume paccmosanue meixncoy cnosamu.

1) 234365, 326396;
2) BeCHa, OCEHb;
3) maTeMaTHKa, aHTJTUUCKUH.

2n
YneHBI IIOCIIEIOBATEILHOCTH {an}, rae a, = il
n+

CTYICHTOB CpEeId BCEX CTYICHTOB YyHUBepcutrera «HeoOBIKHOBEHHBII» MO TO/AaM.
VYcneBaeMoCTh BbIpaXaroT B IMIPOLIEHTAX, OKPYIJISAA PE3YNbTAT 10 LEIOr0 3HAYCHHUS.

ONpeaAC/IsIIOT AOJI0 YCIICBAIOIINUX

Yemanoeume coomeemcmeue Me.)l(,’oy ymeep.m’denuem u e2o mamemamuudecKum
OnuUcaHuem.

A. B nepBblif ro; paboThl YHUBEpCUTETA YCIIEBAEMOCTh cocTaBmia 33 %.

b. PabGora yHmBepcuTeTa XapaKTEepU3YyeTCs MOJIOKUTEIHHON TUHAMUKOW YCIIEBaeMOCTH
CTYJECHTOB.

B. MoxHO mpoOrHO3UpOBaTh, YTO K S-JETHEMY IOOHMIICI0 YHHUBEPCHUTETa YCIIEBAEMOCTh
npeBbIicuT 80%.

1 a1=3
Apny1 > apupun =1

4

3 a5>§

DyHKIHUSA CYTOYHOTO crpoca Q Ha MOpOKeHOe (ThIC. IIT.) B 3aBMCUMOCTH OT LeHbI P 3a
oxny mnopuuo (py6.) umeer Bux Q(P)=12 —JP . DddexTuBHa 061aCTE «PaGOTH STOM
dbopmymet oT 64 0 144 pyo.

Omeembme Ha 80npocobl.

1) Ilpm kakoil 1eHe 3a TOPIHUI0 MOPOKEHOTO COBOKYITHAs BBIpyYKa Oyner
MaKCUMAaJILHOM?



2) Kak MoxeT BhITIIsIIeTh rpaduyeckas WUTIOCTPAIUS peIIeHus?

dv t .
HuddepenunanbHoe ypaBHEHHE = = 3 OTMCHIBAET U3MEHEHUE 00bEMA CHEra Ha yJIuiax
t

ropoja B TeueHue cyTok. 3nech 0 <t <24 - BpeMms, U3MEpSEMOE B Hacax; V(t) - 00BEM

CHera, H3MepseMbIil B M>.

Boinonnume 3aoanus.

1) Haiigure 3akoH V(t), €CJIM B HA4YaJbHBII MOMEHT BpeMeHHU ¢ = ( Ha yJIuIax ropoaa
nexano 1000 M cHera.

2) Haitgute 00BEM cHera Ha ynunax ropoaa B 10 4acoB yTpa, ecid CHEroyOopodHas
TEeXHHKa He paboTaia.

[TpuObIIb MpEeanpUATHS 32 HEKOTOPBIM NEpUoJ NEATENbHOCTH IO rojJaM IpHUBEICHA B
TadJmIe.

Ton, t 1 2 3 4 5 6 7
[TpuGsbLis, P 54 57 62 65 67 69 70

[TocTpoena 3aBHCHUMOCTBH MPUOBLIN MO TOAaM ACSITENbHOCTH TpennpusaTus. OnpenencHa
O’KHJ1aeMast puObLIb JJIs1 8-T0 T0J/1a AeATETHHOCTH.

Yemanoeume mpoitku coomeemcmeuii medxcoy Hadopamu OAHHHIX MOHUMOPUHZA
oesamenbHOCImU RPEOnPUAMUSL.

75

e o

65 4

60

55

50




10.

75

70
65
60
4
55 ’/
50
0 2 4 6 8

—

P(t) = 2,75x + 52,43
2. P(t) =-0,32x? +5,32x + 48,75

a. P(8) =71
6. P(8) =74

Howmep tenedona cimyxOb1 Takcu B JIUMUTPOBrpaze cOCTOUT U3 5 1udp U HAUMHAETCS C
nudpsr 6. KakoBa BeposiTHOCTH TOTO, YTO BCE MUGPHI ATOTO HOMEpa pa3Hbie?

Buibepeme npasunvnulii 6apuanm omeema.

1)~ 25%
2) = 30%
3) =~ 35%

Bpemss oxupmanus aBroOyca — ciydailHas BelIMYMHAa X, KOTOpas pPaBHOMEPHO
pacnpeneneHa Ha otpeske [0;4]. BpeMms oxxunanust aBTo0yca U3MepseTcsl B MUHYTaX.

Yemanosume  coomeemcmeue  mescoy mamemamuueckumu - OnucaHuAmMu U
XapaKmepucmuKkamu Cay4aiHoil eeauuunsl / cayuainozo npoyecca.

1 2 3 4

0mpu x <0; 0 mpu x <0;

M(X):2 F(x)= %an/IO<xS4; P(2<X<3):% f(x)= %npn0<xﬁ4;

I npu x > 4. O npu x > 4.




[110THOCTH BEPOSATHOCTH CIIy4aiiHOUW BEJIMUUHBI.

OyHKIUSA paclpeeeHUs CIIy4YalHOW BEJTMYUHBI.

Cpennee Bpemst O>kuJaHHUs aBTOOyCa Ha OCTAaHOBKE.

BeposiTHOCTB TOTO, 4TO BpeMs OKUIaHUS aBTOOyca COCTABHUT OT 2 710 3 MUHYT.

oW >

11. Ilo BIGOpKE 0O0BeMa n=100 mocTpoeHa rucTorpaMma 4acTor.

i
h 4

124----

Haitoume 3uauenue a, ucnonv3ya uzoopai;cenue 2Ucmozpammal.

12. TIpoBenens! u3mepeHus pocta (B ¢M.) cirydaitHo oroOpansbix 100 cTyaeHToB. Pe3ynbraTs
IIPEJCTABIICHBI B TA0IUIIE.

Poct 154-158 | 158-162 | 162-166 | 166-170 | 170-174 | 174-178 | 178-182

Yucno cTy1eHToB 10 14 26 28 12 8 2

3axonuume npeooHceHus.

1) Pa3max BappupOBaHMS POCTA CTYACHTOB COCTABISET HE OOJIBIIIE. .. CM.
2) Jlons cTyneHTOB, pOCT KOTOPBIX cocTaBiseT 166-170 cm, paBHa... %
3) 50% cTyAaeHTOB UMEIOT POCT HE HUXKE... CM.

13. [To maHHBIM HE3aBUCHUMBIX PABHOTOYHBIX M3MEPEHUI MMOCTPOECH JOBEPUTEIbHBI HHTEPBAT
3HAYEHUH HEKOTOPO# pusnyeckoit BenuunHbl: 25,38 < X < 38,42.

Buinoanume 3aoanusa.

1) Haitaure TOYHOCTH MOTYyYEHHOM OLIeHKU A. Pe3ynbTaTr OKpyriauTe A0 JeCAThIX.
2) Haitgute cpenHee OXUJaeMOE€ 3HAUYCHHE @ CIy4YalHOW BeNMYMUHBL Pe3ynbpTar
OKPYTJIUTE JI0 AECSTHIX.

14. JInst rpynmsl cTyIEHTOB Ha OCHOBE OAJJIOB MO JUCHHUIUIMHAM «MeTo/bl MaTeMaTu4eCcKOi
00paboTKu JaHHBIX» U «DPUI0cOdHs» BEIYUCICH BEIOOPOYHBIN KOIP(HUIIMEHT KOPPEISIITUT
[Tupcona: r = 0,78.

Buvioepeme eepnuvie ymeepotcoenus.

1) Mexay ycrneBaeMOCThIO CTYACHTOB IO YKa3aHHBIM TUCHUIUIMHAM CYIIECTBYET
MOJIOKNUTEIbHAS CBSI3b.

2) Yem Bbime Oamn cryaeHta no ¢uiaocoduu, Tem BbIIEe ero 0aml Mo MeToaaM
MaTeMaTHU4eCKol 00pabOTKH TaHHBIX.

3) Casa3p MexIy OajulaMu CTYIEHTOB MO YKa3aHHBIM JTUCIHUITIIMHAM SBIISIETCS Cl1aboii.



15. IlpuBeaeH ¢parmMeHT CBOIHOW TaOIUIBI 00paOOTKH pe3yinbTaTOB OMpOca CTYJAEHTOB, B
KOTOPOM OHH OIEHUBAIM JIMYHOCTHBIC YEPTHl KaK IMpPHUBIIEKATEIbHBIC. XapaKTEPUCTUKH
JUYHOCTH TIPEICTABICHBl B TIOPSIIKE YOBIBAaHUS YacTOTHI BcTpedaeMocTu. [IpenenbHbie
omMOKY BEIOOPKY HalIEHBI HA YPOBHE JoBepus 95%.

[IpoLeHTE . .
= Lo g '-'-'.-; - =
o o =] ! = o
JIHYHOCTHEIE YEPTEI E| BE E 5 g ? s| & &
& o = = o = = a8

TIe2|85E| 2 |& g

o = B s = S
Bonesule yepThl 03 |20,0% |34.3%|25,9% | 0,160 | 3.6%

F — S — .

;I‘:E‘:“*””“L“"‘P"J”“” 58 [12.4%|21.4%[16.2%| 0,109 | 3.0%
MobpoTa, 4yTKOCTE 36 | 7.7% |13.3%[10.0%]| 0.071 | 2.4%
Eif“mm“”mﬂ”m 33 | 7.1% [12.2%[9.2% | 0,066 | 2.3%

Ha 5%-om ypoene npogepvme cunomes3y 0 3HAYUMOCHU PA3AUYUil 6 Koauuecmee
6b100p06 xapakmepucmuk «Boneewvie uepmul» u « Ycuouusocmo, mpyooniooue.

OTBeTBI K HTOTOBOMY TeCTY

1. A-2,b-3,B-1.
2. 1)6;2)5; 3) nuarpamma Diinepa-Benna.
3. 1) na; 2) na; 3) na.
4. 1)5;2)4;3)10.
5. A-1,b-2,B-3.
6. 1) 64 pyOms.
M = (64, 256)

2)
7. HV()=0,1-¢t22)1010m3.
8. A-1-6,b—-2-a.
9. 2).
10,A-4,b6-2,B-1,I'-3.
11.a = 16.

12. 1) 28; 2) 28; 3) 166.



13.1)A=4,7;2)a = 31,9.

14. 1) BepHO; 2) BepHO; 3) HEBEPHO.

15. C HamexHOCTBIO 95% pa3nuure UMEET MECTO; XapaKTEPUCTUKY «BoiieBble 4epTh»
BBIOHMPAIOT HaIle, 4eM «Y CHIYUBOCTh, TPYI0T00HEe).

B koHI1Ie n3ydeHus TUCIMIIIIMHBI TOABOASTCA UTOTH PAOOTHI CTYAEHTOB Ha JIEKIIMOHHBIX U
MPAKTUYECKHX 3aHATHUAX IIyTeM CYMMHUPOBaHMs 0aylIOB, HAOpAaHHBIX B TEUEHHE CEMECTPA.
Kpurtepun onennBanus 3HaHNH 00y4alOIIMXCS 110 AUCHHUILIMHE

Dopmuposanue 6anIbHO-PEUMUHS080U OYeHKU Pabombl 00Y4AIOUUXCSL

PaGora
ITocemenue HUrtorosas
ITocemenue Ha ..
Cemectp N MPaKTUYECKUX 3ayér cyMMa
JIEKLIUHA . MPAKTUIECKHIX

3aHATHH OaIoB

3aHIATUAX
4 9x1=9 15x 1 =15 212 64 300

Kpumepuu oyenusanus pabomwl o6yuarowezocs no umozaam cemecmpa

Pe3ynbTar

bamner (3 3E)

«HE 3a4TCHO»

0-150 6amioB

«3a4YTCHO»

151-300 6ayuioB

6. MeToanuyecKkue YKazaHusd 1Jas oﬁyqammnxm 10 OCBOCHHIO JUCHHUITJIMHbI

VYcnemHoe u3ydeHne Kypca TpeOyeT OT o0ydarouuxcs TMOCEHICHHs JEKIUH, aKTUBHON
paboThl HAa TMPAKTUYECKUX 3AHATHUSAX, BBINOJHEHHUS BCeX Y4YEOHBIX 3aJaHUN MpenojaBaTelisd,
O3HAKOMJICHHS] C OCHOBHOM U JTONIOJIHUTEIBHON JIUTEPATYPOU.

3anuch JeKnUMu — ogHa U3 (HOopM aKTUBHOM CaMOCTOSATENBHOM paboThl 00y4aromuxcs,
TpeOyromiasi HaBbIKOB M YMEHHUS KPAaTKO, CXeMAaTUYHO, [TOCJIEIOBATEIbHO U JIOTUYHO (PUKCUPOBATH
OCHOBHBIE TTOJOXKEHUS, BBIBOJBI, 00001IeH s, (GOPMYITHPOBKU. B KOHIIE JEKIIMK MPENo1aBaTeNb
ocTtaBisieT Bpems (5 MHHYT) JUIsi TOrO, 4TOOBI OOy4aromuecs HMMENTH BO3MOXHOCTHh 3aJaTh
YTOUHSAIONIME BOMPOCHI IO H3y4aeMOMy MaTepuany. I3-3a HeI0CTaTOYHOTO KOJIMYeCcTBa
ayTUTOPHBIX YacOB HEKOTOPHIE TEMbl HE YJAeTCs OCBETUTh B IOJIHOM OOBEME, MO3ITOMY
IperoiaBaTelNb, 0 CBOEMY YCMOTPEHHIO, HEKOTOpPbIE BOMPOCHI BHIHOCHT Ha CaMOCTOSTEIBHYIO
paboTy CTYyIEeHTOB, PEKOMEHYs Ty WIH UHYIO JuTepaTypy. Kpome 3Toro, s qy4iiero ocBOeHUs
MaTepuaga M CHCTEMAaTH3allud 3HAHWUU 10 TUCIUILUIMHE, HEOOXOJWMO IOCTOSHHO pa30oupaTh
Marepuaibl JIEKIHH TI0 KOHCIEKTaM M Y4YeOHBIM mocoOusiM. B cimydgae HeoOXxoaumocTu
o0paraThCs K MPernoaaBaTelio 3a KOHCYIbTAIlUeH.

IloaroroBka Kk NpaKTHYECKUM 3aHATHAM.

[Ipy MOATrOTOBKE K MPAKTUYECKUM 3aHSATHSAM CTYACHT JOJDKEH H3yYUTh TEOPETHUCCKHIA
MaTepuaj Mo TeMe 3aHsATHs (MCMOJIb30BaTh KOHCHEKT JIEKIHUN, U3yYUTh OCHOBHYIO JIUTEPATYpY,
O3HAKOMHUTHCSI C JOIMOJHUTEIBHON JUTEPATypOid, MPU HEOOXOJUMOCTU OTOTHUTH KOHCIIEKT,
Jenas B HEM COOTBETCTBYIOIIME 3alUCH M3 Pa3IMYHBIX UCTOYHHUKOB). B cimyuae 3arpynHeHuil,
BO3HHUKAIOIIUX MPHU OCBOCHHUU TEOPETHUECKOTO MarTepuaia, CTYAEHTY CleayeT oOpamiarbes 3a
KOHCYyJIbTallMel K mpenojaBaTento. Mas Ha KoHCynbTanuio, HEOOXOJUMO XOPOLIO MPOAYyMaTh
BOIIPOCHI, KOTOPBIE TPEOYIOT Pa3bsICHEHHUSL.



B Hagasle npakTUYECKOTrO 3aHATHsA IIPENOJaBarelb 3HAKOMUT CTYIAEHTOB C TEMOMH,
OIVIAINAET IUIAH TPOBEACHMs 3aHATHUA, BBIAACT 3aJaHMs. B TedeHHMe OTBEJCHHOIO BPEMEHH Ha
BBITIOJIHEHUE PabOTHl CTYJIEHT MOXKET OOpaTHUTBhCS K IMPENOAaBaATENI0 3a KOHCYJIbTAalUeH WU
pa3bsCHEHUsIMHU. B KOHIle 3aHATHA NMPOBOAMUTCS MPHUEM BBINOJIHEHHBIX 3aJaHUl, coOece0BaHUe
CO CTYJEHTOM.

Pe3ynbpTaThl BBINOIHEHUS MPAKTUYECKHUX 3/1aHUM OLIEHUBAIOTCS B Oajlax, B COOTBETCTBUU
¢ OaJITbHO-PEHTHHIOBOM CUCTEMOM YHUBEPCHUTETA.

IL1aHbI NPAKTHYECKHUX 3aHATHI

Sauamue 1-2. Hccredosanue muoxcecmes u OmHouleHul
Marepualr 11t OCBOCHUS
1. Bunael MHOKECTB.
2. Omneparuu HaJ MHOXKECTBA U UX TpaduuecKast HLUTFOCTPAIIHS.
3. UwmcnoBble MHOXXECTBA M YHCIIOBBIE MPOMEXKYTKU: aHATUTHUECKOE M Tpaduieckoe
MpEJICTABICHUE, U3MEPEHUE.
4. MHOXecTBa Ha KOODAMHATHOM TUIOCKOCTH: AHAIMTUYECKOE U  Tpaduyeckoe
MpEJICTABICHUE, U3MEPEHHUE.
N3MepeHne pacCTOSIHUNA MEXAY dJIEMEHTaMU MHOKECTBA.
6. buHapHbIE OTHOIIIEHUS U UX CBOMCTBA.
7. OrobpakeHHs] MHOKECTB U UX BH/IBI.

N

3auamue 3-4. Ilocmpoenue OemepMUHUPOBAHHBIX MAMeMAMUYECKUx Mooelell 3asucumocmert
8eUYUH
Marepuain i1 OCBOCHUS
1. Bugel MaremaTHyecKux  MoOJEIEH. OJTambl  MOCTPOEHUST W HCCIEIOBAHUSA
MaTeMaTUYECKON MOJENH.
2. UwucrnoBble MOCHEAOBATEIBHOCTH KaK  JTUCKPETHBIE  JIECKPUIITUBHBIE  MOJEIH
JETEPMUHUPOBAHHBIX MTPOLIECCOB.
3. UYwucnoBble GyHKIIUU KaK HEMPEPHIBHBIC TECKPUITHUBHBIE MOJIEIH JETEPMUHUPOBAHHBIX
IIPOLIECCOB.

4. CBoiicTBa MOCIEIOBATEIHLHOCTEH M (PYHKITUH KaK XapaKTEPUCTUKHU MPOIIECCOB.

5. OpHomapaMeTpuyecKre ONTUMH3AIMOHHBIE MAaTEMAaTUYECKUE MOJIETH, TOCTPOECHHBIE Ha
OCHOBE (PYHKITUU U UCCIIEayeMbIe cpeicTBaMu TU(hepeHITNaTbHOTO UCYUCIICHHUS.
Arnmpoxcumarnust 3aBucumocteit. (MeTo1 HAMMEHBIIIUX KBAJPATOB).

7. TloctpoeHue (YHKIIMOHATIBHOW 3aBUCHUMOCTH 10 BBIOOPOYHBIM JAHHBIM METOJIOM
HaWMEHBIIINX KBaJPaTOB.

?\

3anamue 5-6. Ilocmpoenue cmoxacmuueckux Mamemamudeckux mooenell 3asucumocmel
genuuuH. Onexkmponnvie mabdauyvlt Excel xax uncmpymenm mamemamuyeckou o00pabomxu
ungopmayuu
Marepuall 11 OCBOSHHUS

1. BeposTHOCTH Ciy4allHOTO COOBITHS KaK Mepa BO3MOXXHOCTH €ro HaCTYIUICHUS.
Paznuunbie MOIXO/BI K ONPEIEIICHUI0 BEPOSITHOCTH CITy4aifHOTO COOBITHSI.
Cxema KOHEYHOTr0 YKciia paBHOBO3MOKHBIX HCXOJIOB.
Cxema 6€CKOHEYHOT'O YK CIIa PABHOBO3MOXKHBIX HCXOJIOB.
MopaenupoBaHHue TUCKPETHBIX CITyYalHBIX BEJIMYHH.
MopenupoBaHre paBHOMEPHBIX HEMIPEPHIBHBIX CIIyYaMHBIX BETUYHH.
HccnenoBanne HENPEpHIBHBIX CIyYalHBIX BEIMYMH HA OCHOBE T'PaPUUIECKOTO
MPEICTABICHUS TUIOTHOCTH BEPOSATHOCTH.

NN I e



3anamue 7-8. Buzyanuzayus u nepsuuHas oo6pabomxa cmamucmuyeckou ungopmayuu.
Onexmponnvie mabauysl Excel kak uncmpymenm mamemamuueckoi 0opabomku uHgpopmayuu
Marepuain /i1 OCBOCHUS

1.
2.
3.

6.
7.

Bapuaimonssle psiabl U UX BUTIBL.

[IpencraBnenue BapuamoHHOTO psia cpeacTtBamu Excel.

I'padmueckoe un300pakeHHWE BApUALMOHHBIX  PSIOB:  IOJUIOH, TUCTOTPaMMA.
JlnarpaMMBsl.

Cpennue BeTuYMHBI BAPUAIIMOHHOTO Psijia: CpenHssl (BHIOOpOYHAs ), MeIMaHa, MOJIa.
[Tokazatenu BapHalMK BapUAIMOHHOTO psijia: pa3Max BapbUPOBAHMS, AMCIIEPCHUS,
cpenHee KBaJApaTUYHOE OTKIOHEHHE.

Cratuctnueckoe oneHnBaHue. TOYHOCTh M HaI€)KHOCTh OLIEHKH.

ToueuHble U UHTEPBAJIbHBIE OLIEHKU MTaPAMETPOB reHepaIbHOW COBOKYITHOCTH.

3anamue 9. Uzyuenue cessetl medncoy 8eiUdUHAMU HA OCHOBE 8blOOPOYHBIX OAHHBIX. KOPPENAYUsL U
peepeccus. Onekmponuvle mabnuysl Excel xax uncmpymenm mamemamuyeckol o006pabomxu
ungopmayuu

Martepuall 111 OCBOCHUS

1.
2.

9]

OyHKIMOHANBHAS, CTATUCTUYECKAsk U KOPPEISILIMOHHAS 3aBUCUMOCTb.

KoppensiuonHas cBA3b MEXIy BeITUUYMHAMH W €€ IoKa3zaTelu (CHIiia, HalpaBJICHHUE,
HaJIEKHOCTB ).

KoadduureHnt xoppensnuu Kak MOKa3aTedb TECHOTHI M HANpaBICHUS CBS3U, €ro
CBOMCTBA.

Bri6opounsii k03¢ duiiment panropoii koppensunn Cnupmena / Kenganna.
Bri6opounsii koaddurment koppensuun [Iupcona.

ITocTpoeHue NpsMOM JIMHUY IIAPHOU PETPECCUMU.

3anamue 10-11. Ilposepka cmamucmuueckux eunome3. Henapamempuyeckue Kpumepuu.
Onexmponnvie mabauysl Excel kak uncmpymenm mamemamuueckoi 0opabomku uHgpopmayuu
Marepuain /i1 OCBOCHUS

1.

AT

3anamue

Craructuueckas runore3a. OCHOBHAsI U KOHKYPHUPYIOIAsl TUIIOTE3bI.
CraTtuctTudeckuil KpuTepuil. Y poBEHb 3HAUMMOCTH M MOITHOCTb KPUTEPUSL.
OmmbOKY epBOTO ¥ BTOPOTO POJIa.

Kputnueckast 061acth 1 0671aCTh MPUHSATHUS TUIIOTE3BI.
Henapamerpuueckue kputepuu CpaBHEHUH.

HenapaMmerpuueckue KpUTEpUH COTIacHsL.

12-13. Ilposepxa cmamucmuueckux eunomes. Illapamempuueckue Kpumepuu.

Onexmponnvie mabauyst Excel kak uncmpymenm mamemamuieckoi 0opabomku uHgpopmayuu
Marepuain i1 OCBOCHUS

1.

2.

[IpoBepka rumore3 O paBEHCTBE 3HAYEHUU MapaMETPOB PACIPENEICHHI: CpaBHEHUE
CpPEIHUX 3HAUEHUH IBYX F€HEPaIbHbIX COBOKYITHOCTEHN IPU U3BECTHBIX JUCIIEPCUSX.
[IpoBepka rumore3 O paBEHCTBE 3HAYEHUW MapaMETPOB PACIPENEICHHI: CpaBHEHUE
CpPEeIHUX 3HAYEHHUH JBYX I'€HEPaJbHBIX COBOKYIMHOCTEW MPHU HEU3BECTHBIX, HO PaBHBIX
TUCTiepCcHsiX (He3aBUCHUMBIE BEIOOPKH).

IIpoBepka rumore3 O paBEeHCTBE 3HAYECHHUM MapaMeTpOB PACIpPENCICHUN: CPaBHEHHUE
JMCTIEPCHUI ABYX I'€HEPAIbHBIX COBOKYITHOCTEH.

3anamue 14-15. Mamemamuueckas obpabomka pe3yibmamos HAOAOOEHUL (KOHMPOIbHOE

3aHamue)

Iman npoBencHUA

OTuéThl ¥ KOJUJICKTUBHBIE OOCYXKICHHS IO BBINIOJHEHUIO (BO3MOXeH Qopmar ydeOHO
KOH(EPEHIINH):



P

UTOTOBOI KOHTPOJILHOW pabOTHI;
UTOTOBOT'O TBOPYECKOTO 3a/1aHHS;
pedepartos;

IIPOEKTOB.

7. IlepeyeHb OCHOBHOW M [ONMOJHUTEJNbHON Yy4yeOHOW JuTeparypbl, UHTepHeT-pecypcos,
HEeO0XO0AUMBIX JJI1 OCBOCHH S TUCHUNIMHBI

OcHoBHasi InTEepaTypa

1.

benbko U.B. Teopuss BEpPOSTHOCTEH, MaTEMaTHYECKas CTAaTUCTHKA, MaTEMaTHYECKOE
mporpaMMUpoBaHue [DJEKTpOHHBIM pecypc]: ydeOHoe mocobue / W.B. benbko,
.M. Mopososa, E.A. Kpumtanosuu. — Munck: Hosoe 3nanue; M.: UHOPA-M, 2016. —
299 c. URL: https://znanium.com/catalog/product/542521

BBenenue B MareMaTu4eckoe MOICTUPOBaHUE [ DIEKTPOHHBINM pecypc] : yueOHOoe ocodue
/ mom pen. ILB. TpycoBa. - MockBa : Jloroc, 2004. - 439 c¢. URL:
http://biblioclub.ru/index.php?page=book&id=84691

I'pec [1.B. Marematuka pansa OakamaBpoB: YHUBEpPCAIbHBIM Kypc IS CTYJISHTOB
TYMaHHUTapHbBIX HampaBieHUN [DneKTpoHHBIA pecypc] : yueOHoe mocobue / I1.B. I'pec. —
M.: Jloroc, 2013. — 288 c¢. URL: http://biblioclub.ru/index.php?page=book&id=233778

JlonoHUTeILHAS JTUTepaTypa

1.

AxTsamoB A.M. MaremaTtuka Jijisi COIMOJIOTOB U YKOHOMHUCTOB [ DJIEKTPOHHBIA pecypc] :
yueOHoe mocobue / A.M. AxtamoB. — M.: O®usmarimur, 2008. — 464 c. URL:
http://biblioclub.ru/index.php?page=book&id=82271

Ko63aps A.M. Ilpuknagnas mMareMaTHUYeCcKas CTaTUCTHKA [DIEKTPOHHBIA pecypc] : M.:
®Ou3MaTiIuT, 2012. - 816 c. URL:
http://biblioclub.ru/index.php?page=book red&id=82617

MareMatuueckre METOAbl B MEJAroruyecKux ucciaeaoBaHusx : yded. mocoome / C. W.
Ocwumnosa, C. M. byrakosa, T. I'. lynunen, T. b. Illannosa. - Kpacnosipck : Cub. denep.
yH-T, 2012. — 264c. URL: https://znanium.com/catalog/product/442057

IIporpaMmmHbIe MPOAYKTHI

el S

Microsoft Office Word
Microsoft Office Excel
Microsoft Office Power Point
GeoGebra Classic
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