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MecTo AMCHMIVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

Jucuuruinaa «MeTosbl MaTeMaTndeckoi 00paObOTKU JaHHBIX» OTHOCUTCS K 00s3aTeIbHOM
yactu bnoka 1. Qucuumnuasl (Moxynu) Moayns ydeOHO-UCCIIEIOBATEIbCKOM M MPOEKTHOU
JeSITeIbHOCTH Y4eOHOTrO IUIaHa OCHOBHOW IMpOo(ecCHOHATBLHOW 00pa3oBaTeNbHOM MPOrpaMMBI
BBICILIETO 00pa3oBaHUsi — MpOrpaMMbl OakalaBpuaTa O HampaBieHHio noarotoBku 44.03.05
[lenarornueckoe obpazoBanue (C AByMs MPOGMISIMHU MOATOTOBKM), HANPaBIEHHOCTh (MPOQUIIb)
oOpasoBatenbHOM nnporpammbl «Hpopmatuka. TexHonorus», ouHoi HopMbl 00yUEHUSI.

IIporiecc ocBOeHMsI AMUCHUIUIMHBI 0Oa3upyeTcss Ha 3HAHMAX, YMEHHMSIX W HaBBIKaXx,
MPUOOPETEHHBIX TMpPH U3YYEHHH YYEeOHBIX TMpPEAMETOB  0011e00pa30oBaTeNbHON  IIKOJIBI:
MaTeMaTHKa, aiarebpa, B TOM YHCJIE OCHOBBI TEOPUH BEPOATHOCTEH M MaTeMaTH4YecKOn
CTaTUCTUKH; TE€OMETPHSI; Hauaraa MaTeMaTHUYeCKOro aHaJIN3a.

Pe3ynbTaThl OCBOCHHUS AMCLUILUIMHBI HEOOXOAUMBI Ui MPOXOXKICHUs MpakTuk «HaydHo-
uccienoBaTenbckas paboTa (MOMydeHHE TEepBUYHBIX HABBIKOB HAy4HO-HMCCIIEI0BATEIbCKON
pabotsl), KypcoBas pabota 1», «HayuHo-uccrnenoBatensckas pabora (MolydeHHE MEPBHYHBIX
HaBBIKOB  HAYYHO-HCCIICIOBATEILCKOH  paboThl), KypcoBas pabora 2», «Hayuno-
uccienoBareibckas pabora (MOMydYeHHE TIEPBUYHBIX HABBIKOB HAyYHO-HCCIIEI0BATEIbCKON
pabotel), KypcoBasi pabota 3», «HayuHo-mccrmemoBaTenbckas paboTay 00s3aTeIbHOM YacTH
brnoka 2. [Ipaktukn Mogynst y4eOHO-HCCIIeIOBAaTENbCKass W MPOEKTHAs JIeATeNbHOCTh; JUIA
YCIICIITHOTO TTPOXOXKICHHS TPOIIeyPhl «BhITOIHEH e M 3alIMTa BBITYCKHOW KBaTH(PUKAIIMOHHOM
pabotbi» broka 3. ['ocyaapcTBeHHass HTOrOBast aTTeCTaIHs.

1. Ilepeuenb mMIaHMPYeMBIX Ppe3yabTaToB 00yueHusi (o0pa3oBaTeJbHBIX
pe3yJibTaTOB) MO JUCHUIIHHE

Leabt0 0cBOCHUS AMCHUILTUHBI «MeTo/Ibl MaTeMaTHUECKO 00pabOTKU JTaHHBIX) SIBISCTCS
MOArOTOBKAa 0OakamaBpa K NpPOPECCHOHANBHON JEATEIbHOCTH YYHUTENs 00pa3oBaTeabHOU
opranuzanyy. JlMCUUIUIMHA TpeJHa3HaueHa JaTh OyJIyIIMM YYHUTENIM HOpOoQecCHOHATbHYIO
(TEOpETHYECKYI0 ¥ TPAKTUYECKYIO0) TMOJATOTOBKY, CBSI3aHHYIO C (OPMUPOBAHHEM OIIBITA
crneun(uUeckoil MaTeMaTHYeCKOW JIeSTETbHOCTH, HAINpaBICHHONH Ha pelleHue Hay4Ho-
HCCIIEIOBATENbCKUX M SKCIIEPUMEHTANIBHBIX 3a/71a4 B MpodeccnoHanbHoM chepe.

3agaveil OCBOEHUS JUCHMIUIMHBI SBJISETCS 3HAKOMCTBO C THUIMMYHBIMH METOJAMH H
NpUeMaMH  CTPYKTYpUPOBaHMsSI M  CTaTUCTUYECKOM  0O0pabOTKM  JaHHBIX, 3JEMEHTaMU
MaTEMaTUYECKOTO MOJIETTUPOBAHUS SIBJIEHUI U IIPOLIECCOB; PA3BUTHE NPEACTABIECHUN O CYIIHOCTH
MaTeMaTHYeCKOro MeToJa MO3HaHUs AEMCTBUTEIBHOCTH M BO3MOXHOCTSAX €ro MPUMEHEHHS B
€CTeCTBEHHbIX M TYMaHUTApPHBIX HAyKax, B ICHXOJOrO-NEeJarornyeckhux HCCIeIOBaHUsAX, B
OpraHM3alOHHO-YIIPaBlieHYeCKol cdepe U Jpyrux o0NacTix AeATelIbHOCTH; (OPMUPOBAHUE Yy
CTYZCHTOB HAY4YHOTO CTWJIS MBbIIUICHHUS, Oa30BBIX HABBIKOB AaHAJIUTUYECKOH NEsTEIbHOCTH,
JOTHYECKUX W KOMOHMHATOPHBIX CIOCOOHOCTEW; (QOPMHUpPOBAHHME U PA3BUTHE KOMIETEHLIUN
OyAylIero yuuTess, CBA3aHHBIX C MPUMEHEHHMEM MaTeMaTHYeCKUX METOJ0B 00paboTKU
nH(popManru B IpohecCUOHATBLHON, B TOM YHCIIE UCCIIE0BATEIbCKON 1€ TEIbHOCTH.

B pe3ynbraTe ocBOEHUS coAepKaHHs TUCHUIUIMHBL «MeToIbl MaTeMaTHUecKoi 00paboTKu
JaHHBIX» OOYyYaIOLIMICS JOJDKEH OBJIAIETh CICAYIOUIMMH pe3ysbTaTaMu oOyueHus (B Tabiuie
NPEACTAaBICHO COOTHECEHHWE O00pa3oBaTelIbHBIX pPE3yJbTaTOB OOyUYeHHMS IO JUCLUIUIMHE C
HWHANKATOPaMH JOCTHKEHUSI KOMIIETEHIINMN):



Kommereunus u
WHUKATOPHI e
IOCTH)KEHUS B

OO6pa3zoBarenbHbIe Pe3yIbTAThl AUCHUTLTNHBI
(aTamb! hOPMUPOBAHUS KOMIIETSHITHH)

3HAET yMeeT BIIaJIEET
JUACIUIIINHE
OP-1. 3naer o OP-2. Ymeer onpenendars u
BO3MOYKHOCTH MIPUMEHEHHS | UCIIOJI30BATh BO3MOYKHOCTH
0a30BBIX MATEMATUYECKUX | MPUMEHEHHs 0a30BbIX
KOHCTPYKITUH ISt MaTeMaTU4YEeCKHUX
bopmanuzanuu u KOHCTPYKLUH 17151
MIPEACTABICHUS dhopmanuzanum u
nH(pOopMaun MPEICTaBICHUS
uHbopmauu
VK-1. Croco0en | OP-3. 3Haer o OP-4. YMmeer onpenensarb u
OCYIIECTBIISITh MOWCK, | BO3SMOYKHOCTH MIPUMEHEHHUSI | UCIOJB30BaTh BO3MOKHOCTH
KPUTUYECKHA aHallu3 W | MAaTEMaTHYECKUX MIPUMEHEHUS
CHUHTE3 nH(pOpMaInK, | KOHCTPYKITUH st MaTeMaTUYECKUX
MPUMEHSATh  CUCTEMHBIN | ONMCcaHus MHPOPMAIUKA HA | KOHCTPYKIIMH JIJISl OTIMCAHUS

MOAXOA ISl peIIeHUs
MOCTABJICHHBIX 33J1a4.
VYK-1.1. JlemoHCTpHpYET

3HaHHWE  OCOOEHHOCTEH
CUCTEMHOT'O u
KPUTUYECKOTO
MBIIJIEHHUS] M1 TOTOBHOCTh
K HEMY.

YK-1.2. IIpumensier
goruueckue Gopmbl U

MPOLEAYPHI, CIIOCOOEH K
pedaekcun 1Mo  TMOBOIY
COOCTBEHHOW | YyXKOH

MBICJIUTEJIbHON
JESITEILHOCTH.

VK-1.3.  Anamusupyer
WCTOYHUK WH(POpMAIUHU C
TOYKU 3peHust
BPEMEHHBIX u
MIPOCTPAHCTBEHHBIX
YCIOBUM €ro
BO3HUKHOBEHHUSI.

(hopMaIbHOM SI3BIKE
MaTeMaTHKH

OP-5. 3naer o
BO3MOXXHOCTH ITPHUMCHECHHS
MaTeMaTHYECKHX
KOHCTPYKIUH JIJIst
WCCIICTIOBAHMS
nHpopManuu Ha
(hopMaIbHOM SI3BIKE
MaTeMaTHKU

OP-7. 3naer o
BO3MOKHOCTH ITPHUMEHEHHS
MaTeMaTHYeCKUX MoJienen
JUIsL UCCTIEIOBaHUS
J€TePMUHUPOBAHHBIX
IIPOLIECCOB (sIBJIEHUI) Ha
(opMabHOM SI3bIKE
MaTeMaTHKH

OP-9. 3naer o
BO3MOKHOCTH ITPHUMEHEHHS
MaTeMaTHYeCKUX MOoJienen
JUIsL UCCTIEIOBaHUS
CTOXaCTUYECKUX ITPOLECCOB
(ssBrieHmit) Ha popmManbHOM
A3bIKE MAaTEMaTUKH

UHPOpPMALIUHU HA
(dopManbHOM SI3BIKE
MaTeMaTHKU

OP-6. Ymeer omnpeaenats u
UCIOJIb30BaTh BO3MOKHOCTH
IPUMEHEHUS
MaTeMaTHYECKUX
KOHCTPYKUUHN JUIs
uccienoBanus uHGopmanuu
Ha GOPMATHHOM SI3BIKE
MaTeMaTHKU

OP-8. YMmeer onpenensars u
UCIIOJIb30BaTh BO3MOKHOCTH
MIPUMEHEHUS
MaTeMaTUYECKUX MOJEIIEH
JUTSL UCCIIeIOBaHUS
JETCPMUHUPOBAHHBIX
MIPOIIECCOB (SIBJICHHI) Ha
(hopMaTbHOM SI3BIKE
MaTeMaTHKU

OP-10. YmMmeer onpenensite u
HCII0JIb30BaTh BO3MOXKHOCTHU
MIPUMEHEHUS
MaTeMaTHYECKUX MOACICH
IIJIS MUCCIIEIOBAHUS
CTOXaCTUYECKHX MPOIIECCOB
(sBeHUI) HA OpMaATTLHOM
SI3bIKE MATEMATHKU




OIIK-9 Cnocoben
MMOHUMATh MTPHHIIUTIBI
paboThl COBPEMEHHBIX
MH(pOPMAITMOHHBIX
TEXHOJIOTUN U
UCTIOJIB30BATh MX JIJIS
pelIeHus 3a1aq
npo¢eCCuOHAIbHON
ACATCIIBbHOCTH.

OIIK-9.1. Beibupaer
COBpPEMEHHbBIE
nH(pOpMaITMOHHBIE
TEXHOJIOTHUHU U
MIPOTPaMMHBIE CPEJICTBA, B
TOM YHCJIe OTE€UYECTBEHHOTO
MIPOU3BOJICTBA, TS
pelIeHus 3a1aq
npo¢eCCuOHATbHON
ACATCIIBbHOCTH.

OIIK-9.2. leMmoHCTpUpYET
CIIOCOOHOCTH HCIIOIH30BATh
nudpoBbIe pecypChl ITst
pelIeHus 3a1aq
npo¢eCCuOHAIBHON
ACATCIIBHOCTH.

OP-11. 3naer o
BO3MO>KHOCTH
HCIOJIb30BAHMUS
MIPOTPaMMHBIX CPEICTB ISt
TIPE/ICTABIICHUS U
00paboTKH
KOJIMYECTBEHHOM
nHpOPMAITIH

OP-13. 3naer o
BO3MOYKHOCTH
HCITOJIB30BaHMS
MPOrPaMMHBIX CPEICTB I
MOCTPOCHUSI 1
HCCIICIOBAHUS
MaTEMaTHYECKUX MOJEIEH
MIPOIIECCOB B paMKax
peleHus
npohecCHOHATIBHBIX 337124

OP-12. YMmeer onpenensits U
HCIOJIb30BaTh
BO3MOYXHOCTH TIPUMEHEHHUS
MIPOrPaMMHBIX CPEICTB AJIs
MIPE/ICTABIICHHUS 1
00paboTKu
KOJINYECTBEHHOU
nHpopmaruu

OP-14. Ymeer onpenensars 1
HCIIONB30BaTh BO3MOYKHOCTH
HCIIONIB30BaHUS
MIPOrPaMMHBIX CPEICTB ISt
TTOCTPOCHUS U HCCIICIOBAHMS
MaTeMaTH4IeCKuX Mojeneit
TMIPOIIECCOB B PaMKax
peleHus
podeCCHOHATTFHBIX 33149

2. O0bem AUCHUILIMHBI B 3a4Y€THBIX €¢/IMHULAX ¢ YKAa3aHUEM KOJHYECTBA AKAACMHUYECCKHUX
YaC0B, BBIACJICHHBIX HAa KOHTAKTHYIO pa60Ty oﬁyqammnxca C mpenoaaBaTe/ieM (l'lO

BH/IaM YUeOHBbIX 3aHATHH) U HA CAMOCTOATEJIbHYI0 PadoTy 00y4arommuxcs

YueOHbIe 3aHATHS
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3. CopaepkaHue NUCHUILVIMHBI, CTPYKTYPHPOBaHHOEe 1O TeMaM (pasjenaM) ¢ yKa3aHHeM
OTBCACHHOI'0 HA HUX KOJIHYECTBA aKAAEMUIECCKHUX YaCoB U BU/10B y‘leﬁﬂbIX 3aHATHH

3.1.Ykazanue mem (pazoenos) u omeedeHHO20 HA HUX KOAUYECMEA AKAOEMUYECKUX 4aAco8 U
61008 YUeOHbIX 3aHAMUIL

KonnuecTBo yacoB 1o ¢opmam opraHuzanuu
o0yueHus
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4 cemecTtp
1 MareMarnueckre KOHCTPYKLIIMH U 6 ] 20
' JEeTEPMUHUPOBAHHBIE MOJIETTU
CroxacTuueckue MOAeIu 1
2. CTaTUCTHYECKass 00padoTKa 6 8 — 20
uHpOopMan
Martemaruueckas o0paboTka
3. P 6 14 - 20
PE3yNbTAaTOB SKCIIEPUMEHTOB
Hroro 18 30 — 60

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucCyuniunbl

Pazgen 1. MatemaTuyeckue KOHCTPYKIIMHU U IeTEPMUHHPOBAHHbIE MO/IeJIH

Matematuyeckne KOHCTPYKIIMU
IIpouenypa cueta W mpoueaypa HU3MEPEHMs] Kak MpPOCTEHIIME CIydyau IOCTPOSHUs

MaTeMaTHYECKOW MoJiesin 00bekTa. HarypasibHble 4McIIa; IeNible YHCia; PalMOHAIbHBIC YUCIIA;
JNEHCTBUTENBHBIC YHCIa KaK OCCKOHEUYHBIC JECATUYHBIC NPOOH. AHAIMTUYECKOE M TpadudecKoe
npejcTaBicHue JaHHbIX. OmnucaHue OO0BEKTa TOYKOH Ha YHCIOBOH MPSIMOM, HECKOJIBKHMU
YUCIIOBBIMH TIapaMeTpaMu (TOYKOW B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOpPOM). MaTpuibl U
BekTOphl. CucteMbl koopauHaT. COBOKYIMHOCTH OOBEKTOB (MHOXECTBA), CIIOCOOBI MX 3aJaHUs U
BUJBI, IyCTOE W YyHHBEpPCATbHOE MHOXeCTBO. Ormepanuu HaJIl MHOXECTBaMHU. buHapHbBIE
OTHOIICHHS HAa MHOXECTBaX M HMX CBOHCTBa  (pe(IeKCMBHOCTh, CHMMETPUYHOCTB,
TPaH3UTHBHOCTh, AHTUPEQIICKCUBHOCTh, AHTUCUMMETPUYHOCTH). OTHOIICHHWE BKIIOYCHUS,
OTHOIIICHHE AKBUBAJICHTHOCTH, OTHOIIEHHE Mopsaka. OToOpaKeHHsT MHOKECTB M WX BHIBIL,
¢dbyHkiuu. Mepa MHOXKeCTBa Kak (YyHKIUS, U3MEPEHHE MHOXecCTB. [IOHATHE O pa3sMepHOCTH
MaTeMaTHYECKOr0 OO0BEKTa M MPOCTPAHCTBA OOBEKTOB. MeTpuka Kak (YHKIHS, pPacCTOSHHE
MeXy o0bekTamu. [ToHATHE 0 METPUIECKHIX MTPOCTPAHCTBAX

ECTGQMI/IHI/I[)OBaHHLIC MATEMATHYCCKHNE MOJICIIN

Wpnesa MareMaTH4ecKoro MOJIEIMPOBAHUS U €r0 LeNH (JEeCKPUITUBHbIE, ONITUMHU3ALIUOHHBIE,
yIpaBJIeHYECKUE MOJIENN). DTalbl IOCTPOCHUS U UCCIIEJOBAHUS MaTeMaTHYECKONW MOJIeNn (BBIOOD
IIEPEMEHHBIX U UX 0003HAYCHMM, ONUCAHHE MEPEMEHHbIX, (HOPMYJIUPOBAHHUE 3aJaud Ha SI3bIKE
MaTeMaTHKH, PEIICHUE 3a7add, UHTEpIpeTanus pe3yabTaroB). Onucanue o0ObekTa (Tporecca) ¢
IIOMOILBIO0 YUCJIOBOM IOCIIEI0BATEIbHOCTH. [IpuMep OuCcKpeTHON Mojenu (Hanmpumep, 3ajgada o




Pa3sMHOXKEHUU KPOJHUKOB, NMPUBOJAIIAs K mocieaoBaTenbHocTH Pubonayun). CrocoOsl 3a1aHus
YUCJIIOBOM  IOCIIENOBaTelbHOCTH.  CBOMCTBA  NIPOLIECCOB W CBOMCTBA  YHMCIIOBBIX
HOCJIEI0BATEIbHOCTEH (MOHOTOHHOCTh, OTPAaHHYEHHOCTh, IMKIMYHOCTH). OmnmcaHue o0beKTa
(porrecca) ¢ MOMOIIBbIO YUCIIOBOM QyHKIMU. [IpuMep HEmpepbIBHON Moenu (HarmpuMep, 3aaada
0 TUIOLIAIM KpyroBoro cekropa). CrnocoOsl 3aaanus yncaoBoi GyHkipu. CBOWCTBa MPOIECCOB U
CBOWCTBAa YHCIIOBBIX (YHKIUH (MOHOTOHHOCTh, OTPaHHYEHHOCTh, YETHOCTH/HEUYETHOCT,
nepuoIuuHOCTh). [IoHsATHE 0 GECKOHEUHO OONBIINX/0ECKOHEUHO MabIX (DYHKIMAX, O CPABHEHUHU
ckopoctu pocta ¢yHkiuid. ComocTaBieHne 0COOCHHOCTEH MUCKPETHON M HENPEPHIBHOW MOICIH
OJTHOT'O M TOTO K€ Ipoliecca (HarpuMep, 3aada 00 U3HOCEe 000py10BaHMS).

OnTUMHU3AIMOHHBIE MATEMAaTUIECKUE MOIENN

[lonsitue o nuHeitHOM mnporpammupoBaHuu. [IpousBogHas (yHKIMKM Kak HMHCTPYMEHT
ONTUMHU3AaLIMOHHOIO aHanu3a. IlpuMep oxHONmapaMeTpUYECKOW ONTUMU3ALMOHHON MOJECIIH
(manpumep, w3omepuMeTpuueckas 3amada). [IpuMep nByxmapamMeTpuyecKOW ONTUMH3AIMOHHOM
Mojenu (HampuMep, METOJl HaMMEHBIIMX KBaJpaToB M €ro NpUMEHEeHHe K 3ajade 00
anmnpoKCUMAaIUU JIMHEHHOU (pyHKIIMEN; BbIBOJI ypaBHEHUS IPSIMOM JIMHUY TAPHOUN perpeccun).

Paspnen 2. CroxacTuyeckue MOJIe/IM M CTATHCTHYECKast 00padoTka HH(pOpMALMHU

CToxacTHYeCKUe MaTEMaTHYECKAE MOIEIIH

JlerepMUHUpPOBAaHHBIE U CiIy4alHble Ipolecchl. HeonmpenenéHHOCTP B MaTEMaTUYECKHUX
Mozemsix. OmnucaHue MacCOBBIX CIYYalHBIX SBJICHMM METOJaMH TEOPUU BEPOSTHOCTEM.
JlocToBepHbIe, HEBO3MOXKHBIE, CITydyailHbIe COOBITHS. BeposSTHOCTH CIy4ailHOTO COOBITHS Kak
Mepa BO3MOXKHOCTM €ro HAaCTyIUIeHHs. JIMCKpeTHbIe M KOHTHHYAJIbHBIE IPOCTPAHCTBA
JJIEMEHTAPHBIX COOBITHH. Maremarndeckas MOJENb CIy4YalHbIX COOBITMH C KOHEYHBIM /
OECKOHEYHBIM YHCJIOM pPaBHOBO3MOXHBIX HCXOJOB (KOMOMHATOpHOE / TeOMEeTpUYecKoe
orpeJieieHue BeposSTHOCTH). OIEHKa BEPOSTHOCTH COOBITHSA MO €ro 4acToTe B HKCHEPUMEHTE
(cratucTudeckoe OmpesesieHne BepoSATHOCTH). MojenupoBaHue IUCKPETHBIX —CIIy4alHBIX
BenuyuH. IloHsATHE O 3aKOHE paclpeneneHus BEPOSTHOCTEM U YHMCIIOBBIX XapaKTepUCTHUKaX
JUCKPETHON CIIy4yallHOM BEJNWYMHBL. MOJEIMPOBAHNE HENPEPBIBHBIX CIIyYalHBIX BEJINYHUH.
[loHATHE O TIIJIOTHOCTH pACHpPElNeCHUs BEPOSITHOCTEM U  YHUCIOBBIX XapaKTEPUCTHKAX
HEMPEPBIBHOW CIyYaliHOM BenWYMHBL. [Ipumepsl pacnpelneneHuil HEnpepbhIBHBIX CIyYalHBIX
BEJIMYMH (PaBHOMEPHOE paclpesielieHne, HOpPMajbHOE paclpeesieHHe, paclpelelieHue «Xu-
KBaaparty», pactupeneneHue CTeloeHTa, pacnpeaeinenne durepa).

Br160opoyuHbIi METO
3amaun MaTeMaTHYeCKON CTaTUCTUKHU, CBSI3b U pa3lindue ¢ TeopHel BeposTHocTel. Obmue

CBEJICHHUs O BBIOOpOYHOM MeToje. CTaTUCTUYECKHUE [TaHHBIC: TeHEpalibHas COBOKYIMHOCTh H
BBIOOpPKA, 3aBUCUMBIC U HE3aBUCHMBIE BHIOOPKH; TIepBUYHAS 00pabOTKa NaHHBIX (paHKUPOBAaHUE,
TPYIIIAPOBKA, TTOCTPOECHUE BAPHAITMOHHOTO psifa). JIuCKpeTHbIE U MHTEPBAIHHBIC BapHUAIMOHHBIC
pAnbl, MEPEXOM OT HMHTEPBAIBHOTO psfa K JUCKPETHOMY. l'eOMeTpuuecKoe NpeaCTaBICHUE
CTaTUCTUYECKUX JAHHBIX: IIOJUIOH, TUCTOTpAMMa, JICIECTKOBbIE W KPYTOBBIE JIUArPAMMBI;
BO3MOXKHOCTH MpuMeHeHus Excel nis Buzyanusanuu JaHHbBIX.

CTaTUCTUYECKOE OLIEHUBAHUE

[lepBuuHbIC OonMHcaTENbHBIE CTATUCTUKHI: MEPBI TIOJIOXKEHHS (MEPHI IIEHTPATBLHOW TEHACHIINI
M KBAHTWIM PACIPENCICHUs) U MEepbl HU3MEHUMBOCTU. YCpPEIHEHUE JaHHBIX (CpeaHsis
BBIOOpOYHAs, MOJa U MeauaHa BeIOOpKH). KBaHTHIM pacripeneneHus (MPOIICHTUIIN, KBAPTHUIIH).
Mepsl pazdpoca JaHHBIX (pa3Max BBIOOPKHU, MUCIEPCHUS U CPEAHEE KBaJApPaTHYHOE OTKIOHEHHE,
acuMMeTpus, dKciecc). Maess cTaTUCTHYECKOTO OICHUBAHUA. TOYHOCTh M HAJAEXKHOCTh OIEHKH.
ToueuHble W WHTEpBANbHBIC OIEHKU IMapaMeTpOB pacmpeaeneHus. BrpiOopouHas cpemHsis u
BBIOOPOYHASI TUCTIEPCHUS KaK TOUYCUHBIC OIICHKU TeHEPATbHOM CpeIHEH U TeHEPATbHON JUCTIEPCHH.




JloBepUTeNbHbIE HHTEpBajbl Il OLUEHKM MaTeMaTUYECKOTO OXHMIAHHUSA U CPEIHEro
KBaJIpaTUYHOTO OTKJIOHEHHUSI HOPMAJIbHOTO pachpeneneHus. Bo3moxknoctu npumenenus Excel
JUISL TIOJTYYEHUS XapaKTePUCTUK BEIOOPOYHBIX JAHHBIX.

Pa3nea 3. MaremaTnueckasi 00padoTka pe3yJbTaTOB IKCIIEPHMEHTOB

Koppensuuys u perpeccus BeIN4YNH
Buner cBszeit Mexnay BenuunHamu. [loHsthe o (GyHKIMOHAIBHOW, CTATHCTUYECKON U

KOPPEJSIIMOHHOW 3aBUCUMOCTH. 3a/Jauyd KOppPEJSLMOHHOrO aHainu3a. KoppemsuuoHHas CBS3b
MeXay BeJIMUYMHAMU U e€ TMokas3arenu (cujia, HampaBieHHE, HaJE&KHOCTb); BHIbl CBS3U
(uHeiiHas / HenMHEHHas, MoJoKuTeNnbHast / oTpuuartensHas). Koapduiuent koppensuuu Kak
MOKa3aTelb TECHOThI U HANpaBJIeHUs CBS3H, ero cBoiicTBa. KoaddunueHT paHroBoii koppensunu
Crniupmena / Kennanna, koagduuuent xoppensuuu [Tupcona. 3agaun perpecCHOHHOTO aHaIM3a.
VYcinoBHbIE cpeHIe U BBIOOpOYHOE ypaBHEHHE perpeccuu. [locTpoeHne npsaMoi JUHUM MapHOM
perpeccuy METO0M HaUMEHBIIUX KBaApaToB. [IoHATHE O HENVMHENHON PErpecCUH.

IIpoBepka CTATUCTUYECKUX TUIIOTES

W3mepenuss ¥ mIKanbl B Hay4HbIX HCCIIEJOBaHMSX (HOMUHATHBHas, paHroBas,
UHTEpBalibHasi, abcoytoTHas IKana). ['umore3bl HayuHble M CTaTUCTHUYecKue. Mues mpoBepku
CTaTUCTUYECKON TMIOTE3bl. Y POBEHb CTATUCTUYECKONW 3HAYMMOCTH. CTaTUCTUYECKUNA KPUTEPUNA U
qyuciao creneHed cBoOozbl. [IpoBepka TIHIIOTE3 € TMOMOIIBIO CTAaTUCTHUECKUX KPHUTEPUEB.
CraTucThueckoe pelieHHe U BEpOSTHOCTh omMOku. HampaBieHHble UM HeHanpaBieHHbIC
anbTepHaTuBbl. CozepikaTenbHasi MHTEPIPETALUs CTATUCTUYECKOTO PEIICHHUS.

[lonsiTHE O mMapamMeTpUYEeCKMX M HemapameTpHuecKux Kputepusx. Kpurepnn pasnmnuuil.
Henapamerpuueckue KpUTEpUHM Uil CBS3HBIX BBIOOpOK (Kputepuit 3HakoB G, T-xpurtepuit
Bunkokcona). Hemapamerpuueckue kputepuu sl HecBsi3HbIX BbIOOpok (U-kputepuit ManHa-
Yuthu). Kpurepun cormacus pacnpenenenuil. Henmapamerpuueckue KpuTepHsl coOTracus
pacnpenenenuit  («xu-kBaapat»  kpurepuil [lupcona, kpurtepuit @umepa). I[Ipumepsr
[apaMeTpPUYECKUX KPUTEPUEB pPa3iIU4Mil: CPaBHEHHE CPEJHUX 3HAYEHUN [BYX T'€HEPAIBHBIX
COBOKYITHOCTEH TP M3BECTHBIX W HEHU3BECTHBIX, HO pAaBHBIX JAHCIEpPCUSIX (HE3aBUCUMbIE
BBIOOPKN); CPAaBHEHUE TUCTIEPCHIA JIBYX T€HEPaIbHBIX COBOKYITHOCTEH.

4. IlepeyeHb Y4eOHO-METOAMYECKOr0 oO0ecleYyeHUs1 JJIs1 CAMOCTOSITEJIbLHOH pPadoThI
00y4YaOIIMXCS M0 TUCHUIJIMHE

CamocrosrenbHas paboTa CTYyAEHTOB SBJISIETCS 0c000# (hopMoii opranuzanuu y4eOHOTO
mporecca, MpeAcTaBisiomas co0oi IUIAaHUPYEMYIO, TIO3HABATENbHO, OPTaHU3al[MOHHO H
METOJUYECKH HAIpPABIAEMYIO [EATEIBHOCTh CTYJEHTOB, OPHUEHTHPOBAHHYIO Ha JOCTH)KEHHE
KOHKPETHOTO  pe3yibTara, OCYLIECTBIsAeMyl0 0e3 MpsMOil MNOMOIIM  MpernojaBaTes.
CamocrosrenbHas paboTa CTYAEHTOB SIBJISIETCS COCTaBHOW 4YacThio y4eOHOH paboThl M MMeeT
LEeNbI0 3aKpeIyieHHe M YriIyOJIeHHWe IMOJIyYeHHBIX 3HAaHWM M HaBBIKOB, IMOUCK M MpUOOpeTeHne
HOBBIX 3HaHMHU, a TAK)KE BBHINIOJHEHUE YUYEOHBIX 33JaHUH, MOJTOTOBKY K MPEICTOSIINM 3aHITHUIM
u sk3ameHy. OHa mpenycMaTpuBaeT, Kak IpaBuiio, pa3paboTKy pedepaToB, HaNMKUCaHUE JOKIAIO0B,
BBITIOJIHEHHE TBOPYECKUX, MHIMBUAYAIBHBIX 3aJlaHUi B COOTBETCTBHM C Y4eOHOH Mporpammoin
(TeMaTUYecKuM IIJIAHOM HM3y4Y€HHUsl JUCUMIUIMHBI). Tema A Takoro BBICTYIUIEHUSI MOXET OBITh
npeJIo’KeHa MperoiaBaTeNieM WM n30paHa caMUM CTYJICHTOM, HO MaTepHajl BBICTYIUICHHUS He
JNOJKeH  AyOnupoBaTh — JIGKIMOHHBIM — MaTepuan. PedepaTuBHbII  MaTepuan  CIYXKHUT
JIOTIOJTHUTENbHOM HMHpOpManueil amas paboThl Ha MPAaKTUYECKHX 3aHATHSAX. OCHOBHas Lelb
JAHHOTO BHJa pabOThl COCTOUT B OOYYEHHM CTYIEHTOB METO/JaM CaMOCTOSATEIbHON paboThl ¢
y4eOHbIM MaTepHajoM. [lJis MOJHOTHI YCBOCHMS TEM, BBHIHECEHHBIX B INPAKTHYECKHE 3aHATHS,
Tpebyercs pabora ¢ mepBoucTouHukamu. Kypc mpemycMaTpuBaeT caMOCTOATEIBHYIO PaboTy



CTYACHTOB CO CIeHUalbHON JuTepaTypoil. CreayeT OTMETUThb, YTO CaMOCTOsITeNbHas paboTa
CTYJEHTOB pe3yJIbTaTUBHA JIMILb TOTJa, KOTJa OHA BBIMOJIHIETCS CUCTEMaTHUECKH, IIJIAaHOMEPHO U
LIEJIEHAIIPABIIEHHO.

3amanust 4719 CaMOCTOSTEIFHOM pabOThI MPEyCMATPUBAIOT UCIIOIH30BAHNE HEOOXOTUMBIX
TEPMUHOB U MOHATHH 1Mo mpolieMaTHke Kypca. OHU HaLlENMBAIOT HAa MPAKTHUECKYIO paboTy Mo
MPUMEHEHUIO M3y4aeMOro Marepuaia, MOMCK OMOImorpaduueckoro mMarepuana U 3JeKTPOHHBIX
MCTOYHUKOB MH(POPMALIMH, HIUTIOCTPATUBHBIX MaTepHajoB. 3aaHus 110 CaMOCTOsTeNIbHON padoTte
JTAOTCS TI0 TeMaM, KOTOpble TPeOYIOT AOMOJIHUTEIBHON MPOPadOTKH.

OOumii o0beM CaMOCTOSTENBHONH paboThl CTYJIEHTOB MO JUCHUIUIMHE BKIIOYAET
ayJIMTOPHYIO Y BHEAYAUTOPHYIO CAMOCTOSTENIbHYIO pabOTy CTYJEHTOB B TEUEHUE CEMECTpa.

AynuTtopHas caMocCTOsITeTIbHAas paboTa oOcymiecTBiseTcss B (opMe  BBIMOJIHEHHS
MMCBbMEHHBIX MPOBEPOYHBIX PabOT MO TUCIUIUIMHE, B TOM YHUCIIE C IPUMEHEHHEM MPOrPaMMHBIX
CpeACTB. AyIUTOpHAsi caMOCTOsiTeNbHast paboTa obecneueHa 0a30i TUIAKTUYECKUX MAaTEpUAIOB
0 pazjienaM TUCIUIINHBL.

BreaynuropHas caMmocTosiTenbHas paboTa OCyIIECTBISETCS B (OpME BBIMOJIHEHUS H
MOATOTOBKM K KOMMEHTHPOBAHHIO CAMOCTOATEIbHBIX pabOT, UTOTOBOM KOHTPOJIBHON paboThI;
pa3paboTKU coJepKaHUs U TMPe3eHTAlUil JTOKJIAZ0B MO TeMaM WHAWBUAYAIbHBIX M I'PYNIOBBIX
MPOEKTOB, pedeparos.

ﬂﬂ}l CaMoCmoaAmenbHoll NO020MOBKHU K 3AHAMUAM O 0ucuunﬂunepel<omeudyemc;l
ucnojib3oeanbd ytteﬁuo-memoduuecxue mamepuaiiobl:

1. AsgepbsnoB ILI'., CtprokoBa I'.A. IlepBuuHast 00paboTKa pe3yIbTaTOB IICHUXOJIOTO-
MeJarornyeckoro MCCIEOBaHUSA: Y4eOHO-METoANYecKoe Imocodue. — VYIbSHOBCK:
Val'TIY um. U.H. Yneanosa, 2021. — 67 c.

2. BmagoBa E.B. OcnHoBbl MaTematuuyeckoil oOpaOoTku uHpoOpManuu: ydeOHO-
METOAMYECKHE  pPEKOMEHJAlMKU Uil OakajJaBpOB  HANpaBJICHUS  IMOJTOTOBKH
«Ilemarornueckoe oOpaszoBanme». / BmagoBa E.B., MakeeBa O.B., Cubupea A.P.,
®omunanoBa E.B., Lpmranos A.B. — Vuesaosck: ®I'BOY BO «Ynl'llY mm. W.H.
VnesaoBay, 2017. — 43 c.

3. Crprokosa I''A. Meronbl MaTeMaTHYECKON CTaTUCTHKU B IICHXOJIOTO-NENArOrnYeCKuX
uccaeaoBaHusaX: YdueOHo-meTomudeckoe mocobue / [.A. CrtprokoBa. — YIIBbSHOBCK:
®I'BOY BO «YulI'TlY um. U.H. Vaeaaosa», 2017. — 91 c.

4. DneMeHTbl TEOpHHM BEPOSITHOCTEH, MATEMaTHYECKOW CTATUCTUKH W aHAIu3a CHUCTEM
MaccoBoro obcmyxuBanus. Yacte 1. BBemenue B Teopuio BeposTHocTe. KpaTkwuii
HCTOPUYECKHI 3KCKypc: ydueOHOe mocoOue Ajisi MOJArOTOBKM OakaiBpOB W MarvcTpoB
HemaTreMaTH4yecKux HampasieHuil / coct. H.A. Bonakxosa, H.B. 'myxoBa. — YbsHOBCK:
Val'llV nmenn U.H. Yaesaaosa, 2017. — 96 c.

5. IlpumepHble OLCHOYHbIC MaTepHaabl A MNPOBEeACHHMA TeKylero KOHTPOJIs
ycIeBaeMOCTH M MIPOMeKYTOYHOM aTTecTaluy 00y4YalomuXxcs Mo JUCHUILINHE

Opraﬂusaunﬂ H MMPOBEACHUEC aTTECTAllUN CTYACHTA

B mpormecce onenkn 0akaiaBpoB HEOOXOJIMMO HCIIONB3YIOTCS KaK TPAAWIIMOHHBIC, TaK U
WHHOBAIIMOHHBIC THUMBI, BUIBI W (POpMBI KOHTpOis. [Ipu ATOM MOCTENEHHO TPAAUIIMOHHBIC
CPEJICTBA COBEPIICHCTBYIOTCS B PYCJIe KOMIIETEHTHOCTHOTO ITOIX0/1a.

Lenbp mpoBegeHHsi aTTeCTAMM — TPOBEPKA OCBOCHUSA 00pa30BaTENbLHON MpPOTrpamMMbl
JTUCIMILTAHBI Yepe3 chopMUpOBAaHHOCTH 00pa30BaTEIbLHBIX PE3YJILTATOB.



HpOMe)KyTO"lHaﬂ aTTeCTalMsa OCYHICCTBIACTCA B KOHIIE CEMECTPA U 3aBEPIIACT U3YUCHUC
JUCHUIUIMHBI, ITOMOTAaCcT OLCHUTHL KPYIIHBIC COBOKYITHOCTHU 3HAaHUM | YMeHI/If/'I, (bOpMI/IpOBaHI/Ie
OMPCACIICHHBIX KOMHCTCHHHﬁ.

OuLeHOYHBIMM ~ CpEICTBAMM  TEKYLIETO  OLIEHWBAaHUSA  SBISIOTCH: MaTepHabl
CaMoCTOSITeNbHBIX paboT. KoHTponb ycBoeHus Marepuana BEJETCS PEerysispHO B T€UEHHE BCETO
CEMECTpa Ha NMPAKTUYECKUX 3aAHATHAX.

Ne CPEACTBA OLHIEHUBAHWSI,

n/m HCIOJIb3yEMBIE I TEKYIIEro
OIICHUBAHUS MTOKA3aTeNs

(hopMUPOBaHUS KOMIIETEHIIMH

OG6pa3zoBareabHbIC
PE3yabTaThbl AUCHUILIIMHBI

OP-1. 3Haer 0 BO3MOXXHOCTH IPUMEHEHUS
0a30BBIX MaTeMaTW4YeCKUX KOHCTPYKIHMHA JUIst
(dbopmanu3ay U IpeacTaBiIeHus HHGOpMaIUK

1. OuneHouHbIEe cpeCcTBa
IJISl TEKyLel aTrecTanuu

OC-1 CamocrosTenpHas padboTa
OC-2 CamocrosTenbHas paboTa
OC-3 CamocrosTenbHas padboTa
OC-4 CamocrosTenbHasi paboTa
OC-5 CamocrosTenpHas padboTa
OC-6 CamocrosTenbHas paboTa

OP-2. VYwmeer ompeneniars MU UCIOIb30BaTh
BO3MOXKHOCTH MIPUMEHEHUS 0a30BEBIX
MaTeMaTU4YECKHUX KOHCTPYKITUH I
(dbopManu3aIuy u npeacTaBIeHus] HHPOPMAIHH
OP-3. 3HaeT 0 BO3MOXXHOCTH NPUMEHEHUS
MaTeMaTUYECKUX KOHCTPYKIUN i ONMUCAHUS

uHpopmanuu Ha dhopmabHOM SI3BIKE
MaTeMaTHKHU
OP-4. VYwmeer ompeneniarr MU UCIOIb30BaTh

OC-7 CamocrosTenbHas padboTa
OC-8 UtoroBast KOHTPOJIbHAS
pabora / TBopueckoe 3agaHue /

Pedepar / ITpoekt BO3MOXXHOCTH TPUMEHEHHS MaTEeMaTHUYECKUX
KOHCTPYKIMA i1 OmucaHuss MH(OpManuu Ha
2. OneHouYHbIE CpecTBA (OopMaNbHOM SI3BIKE MATEMATHKH

OP-5. 3HaeT 0 BO3MOXXHOCTH IPUMEHEHUS
MaTeMaTUYECKUX KOHCTPYKIUH JUTSt
uccienoBanusi uHpopmanuu Ha (GopMaIbHOM
SI3BIKE MATEMATUKH

OP-6. VYwmeer ompenenars MU UCIOIb30BaTh
BO3MOKHOCTH TPUMEHEHUS MaTeMaTUYECKHUX
KOHCTPYKUUH JUIsl UcClieqoBaHus WHGOpMaluu
Ha GOPMATHHOM SI3BIKE MATEMATHKHU

OP-7. 3HaeT 0 BO3MOXXHOCTA NPUMEHEHUS
MaTeMaTUYeCKUX MOJENeN Mg HCCleOBaHUs
JETePMUHUPOBAHHBIX IPOILIECCOB (SBICHHI) Ha
(hopMaTbHOM SI3BIKE MATEMATHKHU

OP-8. VYwmeer ompenendarr MU UCIOIb30BaTh
BO3MOKHOCTH TPUMEHEHUS MaTEeMaTUYECKHUX
Mojenei TUISE UCCIIEJIOBAHUS
JIETEPMUHUPOBAHHBIX TPOIECCOB (SIBIICHUI) Ha
(dbopManbHOM SI3bIKE MATEMATHKU

OP-9. 3naer 0 BO3MOXXHOCTH IPUMEHEHUS
MaTEeMaTHUYeCKUX MOJENel Ui HCCIeI0BaHUs
CTOXaCTUYECKUX IMPOILIECCOB  (SIBJICHUI) Ha
(dbopManbHOM SI3bIKE MATEMATHKU

OP-10. VYmeer omnpenensiTh U MCIOJb30BaTh
BO3MOXXHOCTH TPUMEHEHHUS MaTeMaTHYeCKUX
MoOJeJIed ISl MCCIEAOBAHUS CTOXAaCTUYECKHUX
MpoIeccoB (siBJIeHNWH) Ha (opMaIbHOM SI3BIKE

JJIs1 IPOMEKYTOYHOM aTTecTalluu

OC-9 3auér B hopme ycTHOTO
cobecenoBanus / UTOroBeIi TeCT




MaTEeMaTHKHU
OP-11. 3naet 0 BO3MOXHOCTH UCTIOJIb30BaHUS
MPOrPaMMHBIX CPEJICTB IS IPEACTABICHUS 1
00pabOTKH KOJMUECTBEHHON MH(MOPMAITIN

OP-12. ¥meer onpenensiTh ¥ UCHOJIb30BaTh
BO3MOXKHOCTH MPUMEHEHHSI IPOTPAMMHBIX
CPEICTB JJIsl IPECTABICHUS U 00pabOTKU
KOJIMYECTBEHHOW HH(pOpMaLuu

OP-13. 3Haer O BO3MOXHOCTH HCHOJIb30BaHUS
MPOrpaMMHBIX ~ CPEACTB I IOCTPOEHUS U
UCCIICIOBAHUS MaTeMaTHYECKUX Mozenei
MPOLIECCOB B paMkax peLIeHust
npoeccHoHabHBIX 3314

OP-14. VYwmeer omnpenenstb W HUCHOIb30BATH
BO3MOYKHOCTH  HCIIOJIb30BaHHS  TPOTPAMMHBIX
CPEICTB Uil TOCTPOEHUS U  HCCIIETOBAHUS
MaTeMaTHYECKUX MOJIeJIeld TPOIIECCOB B paMKax
petienus NpohecCHOHATBHBIX 3a/1a4

Mamepuansl, ucnons3yemole 011 meKyuie2o KOHMPOsa yCneeaemocmu
odyuarouuxca no OUCYUnIuHe

OmnucaHue OIEHOYHBIX CPEIACTB M HEOOXOAMMOro 00OpyIOBaHHS (JEMOHCTPAILIHOHHOTO
MmaTtepuaiga), a TakkKe IPOUEAypbl M KPUTEPUM OLIEHUBAHMS HWHJIUMKATOPOB JIOCTHKEHHUS
KOMIIETCHIIMH Ha Pa3IUYHBIX dTarnax ux (OpMHUPOBAHUS B MPOLECCE OCBOCHUS 00pa3oBaTEIbHON
IporpaMmel npezacrasieHsl B @oHE OLICHOYHBIX CPEACTB IS TEKYILEro KOHTPOJIS yCIEBAEMOCTH
Y IIPOMEKYTOUYHOHN aTTECTALIMH.

Mamepuanwi, ucnovzyemoie 011 RPOMEIHCYMOUH020 KOHMPOJIA YCReeaemMocmu
o0yuarwuxca no OucCyunIuHne

OC-8 UtoroBasi KoHTpoJIbHasi padora / TBopueckoe 3ananue / Pedepar / [Ipoext
Ilpumepnoe codeporcanue umozo60ii KOHMPOIAbHOU padomul

1. 3amanbl MHOXecTBa A, B, C (KOHeuYHBbIE JIMOO CYETHBIC/ YHCIOBBIC IMPOMEXKYTKH,
00JIaCTH Ha IUIOCKOCTH WJIHM B INPOCTpaHCTBE). HalWTH KOJMYECTBO 3IEMEHTOB/MEpY
YKa3aHHOTO MHOXecTBa (Hampumep, A N (B¢)).

2. Bo MHOXecTBe ... 3a/laHO OTHOILEHHE ... MEXIy DJIEMEHTaMH. JTO OTHOIICHHUE
ABNSETCA: a) QYHKIMOHAJIBHBIM COOTBETCTBUEM; O) OTHOILICHHEM SKBHBAJCHTHOCTH;
B) OTHOIIICHUEM  TIOPSJIKA, ) OUeKIHeH; 1) CAMMETPHUYHBIM  OTHOIICHUEM;
€) pereKCUBHBIM OTHOILICHUEM; ) TPAH3UTUBHBIM OTHOIIICHUEM;
3) aHTUCUMMETPUYHBIM OTHOILICHUEM.

3. 3aganHHas 4HMCIIOBas MMOCIENOBATEIBHOCTD SIBIISICTCS: a) BO3pacTaroleii; 0) yOpIBaromIeii;
B) OTpaHUYCHHOM; T') IUKINYECKOM; 1) apuPpMETHIECKOI MIPOTPECCUEH;
€) TEOMETPUYECKON MPOrpeccueii; k) OECKOHEYHO Malloi; 3) OECKOHEYHO OOJBIION;
1) CTAIlMOHAPHOM; K) CXOJISIICHCS.

4. YCTaHOBHUTH COOTBETCTBUE MEXIY YUCIOBBIMU (PYHKIUSAMH U UX TpaPHUKaMH.

Oyukuus 3amaHa rpaduxoM. HailTu Koin4yecTBO IIeNbIX 3HAYEHUN apryMeHTa, B

KOTOPBIX MTPOU3BOIHAS (PYHKIIMH TTOJIOKUTENbHA.

6. BeposTHOCTh yka3aHHOTO COOBITHSI paBHA ... (MCHOJB3yeTCs] KOMOWHATOPHBIA JTHOO
TEOMETPUUECKHU MOAX0/] K BBIYMCICHUIO BEPOSITHOCTH).

9]



10.

Nk W=

JlMckpeTHas ciaydaiiHas BeNIMYMHA 3aJaHa 3aKOHOM paclpeseieHus / HempepbIBHas
cllydaifHas BeJIMYMHA 3aJlaHa IUJIOTHOCTBIO pacnpezeneHus (rpaduuecku). Haiitu
BEPOSITHOCTb TOIO, 4YTO JaHHAas BEJIMYMHA [PUHUMACT 3HA4YEHUE, IPUHAJUIeKallee
YKa3aHHOMY IPOMEXKYTKY.

Xoxn  mpomecca ...  ONMCBHIBACTCS — 3aJaHHOM  SIBHO WM PEKYPPEHTHO
MIOCJIEIOBATEIILHOCTBIO 3HAYEHWM BEJIMYMHBI ... B COOTBETCTBYIOIIME MOMEHTHI
BpeMeHH J100 3a1aHHON sBHO (yHKIMEN BpeMeHU. HaliTu 3HaueHue 3Toi BeTUYMHBI B
3aJlaHHBII MOMEHT BpEMEHM; HauOoJiblliee BO3MOXKHOE 3HAUEHHE STOM BEIWYHHBI,
HavMEHbIIIEE BO3MOJKHOE 3HAYEHUE OTOW BEIIMYUHBI, INPEAEIbHOEC 3HAYCHHE 3TOU
BEJIMYMHBI B OTJNAJCHHOM OyaylleM, €clidi OHO cyluecTByeT. (OxapakTepu3oBaTh
MOBEJCHUE BEJIMYMHBI B TEPMUHAX BO3PAaCTaHMsA/yObIBaHMSA, OTPAHUYEHHOCTH,
MEePUOANYHOCTH/IIMKIMYHOCTH U T.II.

BenmnuuHa ... 3amaHa pe3ysibTaTaMM HECKOJIBKUX HM3MepeHuil. [IpenctaBUTh NaHHYIO
BBIOOPKY 3HAUEHHUN CIydyallHOW BEJIMYMHBI B BUJAE BapualmoHHOro psaa. Iloctpouts
MOJIUTOH, TUCTOTPaMMy, HaWTH MOJY, MEIUaHy BBIOOPKH, CPEIHIOI0 BBHIOOPOUHYIO M
CpelHee KBaJpaTUYHOE OTKJIOHEHHE, OLICHUTh MAaT€MaTUYECKOE OKUIAHUE CIy4alHOU
BennuuHbl. [IpaBnomonoOHa nu rumore3a (CyAs MO MOJUTOHY, THCTOTpaMMe), 4TO
TCHEpaJbHasd COBOKYIHOCTh pPACIpPEJCIICHa DPABHOMEPHO? HOPMAJIBHO? IPOBEPUTH
HaunboJee NMpaBaoONOJ00HYI0 THIIOTE3Y NPH 3aJaHHOM YPOBHE HAJICKHOCTH.

B xome skcneprMeHTa B OCHOBHOW M KOHTPOJIBHOM TpyNI€ MOJYyYEHBI 3aJIaHHBIE
3HaUYCHMUs H3MepseMoro mapaMmerpa. lIpoBepurs rumoTresy O CTaTUCTUYECKOU
3HAYUMOCTH Pa3IudMil MEXIY TpyIIaMu.

Hpumepnoe codepafcauue Umo2c06020 meop4iecKozo 3a0anus

[Ipoagymats Habop mnapaMeTpoB, KOTOPBIMH MOXHO 3a/1aTh YKa3aHHBIM OOBEKT.
BplieauTe MHOXECTBA BO3MOXKHBIX 3HAQYEHMM OTUX IapaMeTpoOB, OIIEpaliu,
oTpesieNieHHbIe Ha ATUX MHOXECTBaX M CYIIECTBEHHBIE i 3afaHusi oobekTa. Onucarhb
CYLICCTBEHHBIC  CBOWCTBA O0BEKTa C  TIOMOLIBIO  OTHOWICHHHA  (IOCTPOHTH
MaTeMaTHYecKyto Mozenb). [loctaBuTh 3amady, OTHOCSIIYIOCS K OOBEKTY, MPOU3BECTH
COOTBETCTBYIOIIME MPeoOpa3oBaHUS MOJEIH, 1O BO3MOXKHOCTH OTBETUTh HA BOIPOC
3a/1a4H.

[Ipunymars BenWUMHY, 3aJJaHHYIO PE3YJIbTATAMHU HECKOJIBKUX M3MEPEHHUH B YKa3aHHbIE
MOMeHTHI BpemeHH. ChopMyInpoBaTh 3a/ady, CBSI3aHHYIO C IPOBEPKOM TUMOTE3bl O
XapakTepe paclpeesIeHNs BEIUYUHBI ¢ TCYEHUEM BpeMeHU. 110 BO3MOKHOCTH OTBETUTH
Ha Bompoc 3a1auu. [IpeiokuTe BapuaHThl, KOrga IpaBaonojo0Ha OyAeT rumoresa o
TOM, YTO BEJIMYMHA HM3MEHSETCS C TEUEHUEM BPEMEHM 110 JIMHEWHOMY 3aKOHY? IIO
KBaJIpaTUYHOMY 3aKOHY? IO S3KCIIOHEHIMAJIbHOMY 3aKOHYy? IO JIorapu(pMUUecKoMy
3akoHy? IlpemioxxuTh MHOM THUN (YHKIMOHAJIBHOM 3aBUCHUMOCTH, OIKCBHIBAIOLICH
M3MeHeHne BenuyuHbl. CKOJIBKO MapaMeTpoB B BBIOpaHHOM 3akoHe? MOKHO JM Kak-
1100 OLICHUTH BEPOATHBIC 3HAUEHUS 3TUX MTApaMETPOB, UCXOJIS U3 TaHHBIX?

Ilpumepnulii nepeuens mem peghepamos

CpaBHeHI/Ie PA3JIMYHBIX KPUTCPUCB NPOBCPKU CTATUCTUICCKUX T'HIIOTC3.

IlocTranoBka 3aga4u AUCIICPCUOHHOI0 aHajin3a U OCHOBHBIC TOAXObI K €€ PCIICHUIO.
IlocTranoBka 3agaunu (I)aKTOpHOI“O aHaJIn3a U OCHOBHBIC IMOAXOAbI K €€ PCIICHUIO.
IlocTranoBka 3aaa4U KIIaCTCPHOT'O aHaJIM3a U OCHOBHBIC IMOAXOAbI K €€ PECIICHUIO.
HpI/IMCHeHI/Ie KOMIIBKOTCPHBIX CPCI JJIA CTaTUCTUYECKON 06p360TKI/I JaHHBbIX.
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Ilpumepnuolii nepeuens mem uHOUBUOYANbHBIX / 2PYHNOGHIX RPOEKNIOE

MaremMaruueckast MOJI€Tb CPABHEHUSI CPEAHUX 3HAUEHHUM JIBYX COBOKYITHOCTEH.
Marematnueckast MOJIeTb UCKITFOUCHUS TPYObIX OMMOOK HAOIOICHUH.
Maremaruueckast MOJI€Nb CPAaBHEHUS JI0JIEH MPU3HAKA B IBYX COBOKYITHOCTSIX.
MaremaTrnueckas MOJIeNIb CPaBHEHHUS TUCIIEPCUIM JBYX COBOKYITHOCTEH.
Maremaruueckass MOJENb OLEHKM YWCIOBBIX 3HAUYEHUU MapaMeTpoOB paclpeleieHus
(MaTeMaTHYECKOTO OKHJIAaHUS PACIIPEICIICHNUS).

Maremaruueckass MOJI€NIb OLEHKHM YHWCIOBBIX 3HAUYEHHUU MapaMeTpOB paclpeleieHust
(mucniepcun pacrtpeiesieHus ).

MaremMaruueckast MOJIETb UCCIIEIOBAHMS 3aKOHA pacipeieNICHUs TPU3HAKa.
Marematnueckasi MOJIeTb OIICHKH OJHOPOJIHOCTH JBYX BBIOOPOK.

Maremaruueckasi MOJI€Nb OLICHKH KOPPEJISILIMOHHON CBSI3U MEXAY BEIMYUHAMMU.

0 Maremarnueckast MOJI€TIb NOCTPOEHUS MTPSAMOM JINHUH PErPECCUH BEJIMUYMH.

OC-9 3auéT B popme ycTHOTrO codeceqoBanusi / UTorosblii Tect

IIporpamma 3auéra

Pasznen 1. MaremaTuyeckue KOHCTPYKIMHU M IeTEPMUHUPOBAHHbIEC MO EJIH

1.

MHoO)kecTBa, OCHOBHBIE OIEpallMM HaJ MHOXECTBaMU. YMHCIIOBbIE MHOXECTBA
(MHOXECTBa HaTYpaJIbHBIX, [IEJBIX, PAIIMOHATBHBIX, TEUCTBUTEIBHBIX Yncel). YncaoBas
npsiMasi, YUCIOBBIE TPOMEKYTKH.

UucnoBas MIOCKOCTh, JAEKAPTOBBI KOOPAWHATHI, BEKTOPHI Ha IJIOCKOCTH. TpexMepHOe
MPOCTPAHCTBO, MHOTOMEPHOE MPOCTpPaHCTBO. [[nmHa, mimomaas U 00BEM Kak Mepa
MHOK€eCTBa. PaccTosiHue MexX 1y 3JIEMEHTaMU MHOKECTBA.

OTHoOIIEHHE BKJIIOYEHUSI MHOXKECTB U €ro cBoiicTBa. OTHOLIEHUS! 3KBUBAJICHTHOCTU U
knaccudukanus. [IpuMepsl OTHOIICHHWH HSKBUBAICHTHOCTH. OTHOIICHUS TMOPSIKA.
[IpuMepsl OTHOLLIEHHH TOPSAIKA.

OyHKIIMOHATBHAS 3aBUCUMOCTh, oOmee moHsTHe QyHkiuu. O0macTh onpeneneHus u
MHOKecTBO 3HaueHud pynkuuu. Kommnosunus ¢pyHkmii. B3aumuo odpaTHbie GyHKITUH.
[Ipumepsr.

MaremaTuueckoe MOJIEJIMPOBAHUE SIBJIEHUS (mpouecca) c TIOMOILBIO
MOCJIeI0BATEILHOCTH, (QYHKIIUU. DTarbl MOCTpoeHuss Moaenu. [[oHATHEe O AUCKPETHBIX
U HEMIPEPBIBHBIX MOJIEsAX. ONTUMHU3aLUOHHBIE MOJIEIH.

UucnoBble (yHKIMM OJHOW JEHCTBUTEIBLHOW TIEPEMEHHOM KaK MaTeMaTHYECKHe
MOJeNH sIBICHUU (TporieccoB). MOHOTOHHBIC, OTpPAaHUYCHHBIC, UYETHBIC/HCUCTHHIE,
MepuoInYecKre PyHKITUH.

UncnoBsle  MOCIEAOBATEIBPHOCTH  KaKk  (YHKIUM  HATypalbHOM  MEpEMEHHOM.
MOHOTOHHBIE, OTPAaHHUYECHHBIE, [TUKINYECKUE MTOCIEI0OBATEIIBHOCTH.

ApudmeTrueckas mporpeccuss U JHHEWHas (YHKIHUs, TeOMETpUYecKash mporpeccus u
MoKa3aTebHas (PYHKIUS: COIMOCTaBJIEHWE JUCKPETHOW U HEMPEPHIBHOW MOJIEITH
3aBUCHMOCTH BEJIMYUH (CBONCTBA, TPaUKH).

Pa3nes 2. CtoxacTH4ecKkue MO/Ie/IM U CTATHCTHYeCKas 00padoTka nHpopManuu

9.

Crnyuaiinble cOOBITHSI, KOMOMHATOPHOE OIpe/eleHHe BEPOSTHOCTH, T'€OMETPUUYECKOE
olpeziesieHUE BEPOATHOCTH. [IOHATHE O CTOXaCTUUECKUX MAaTEMAaTUYECKUX MOJEIAX.

10. IuckpetHble CiaydailHble BEJIMYMHBI, 3aKOH pachpeneneHus. MaremaTuyecKkoe

OXKUJIaHUC W JHUCIIEPCUs JAMCKPETHOM Cly4ailHOW BenwuuHbl. [loHsATHE O mapameTpax
pacrpesieseHusl.

11. HCHpepBIBHBIC C.IIy‘-IaI\/'IHBIC BCJIMYHMHBI, IIJIOTHOCTH PACHPCACIICHHA. MartemMaTuueckoe

O’KMJIaHWE U TUCIIEPCUS HENPEPBIBHON ClydalHON BenuuuHbl. [loHsATHE 0 mapameTpax



pacnpeneneHus. PaBHOMepHOe pacnpeelieHue, HOpPMalbHOE paclpelesieHue Kak
CTaHJAPT.

12. Obue cBepeHuss 0 BBIOOPOYHOM MeToje. ['eHepanbHas COBOKYMHOCTh M BBIOOpKa,
nepBuuHas oOpa®oTKa JaHHBIX. BapuanumonHble psasl W UX  rpaduueckoe
npejcTaBieHue (MOJIMTOH, THCTOTPaMMa).

13. [lepBuuHble oOmNUCaTeNbHbIE CTATUCTHKU: MEpbl MOJNOXKEHHs (Mojaa, MeauaHa,
BBIOOPOUHOE cpellHee, KBAaHTWIM) U MEPbl U3MEHUMBOCTH (pa3Max, TUCIIEPCHsl, Cpe/iHee
KBa/IpaTUYHOE OTKJIOHEHUE).

14. Obue wuaen CTATUCTUYECKOTO OICHMBAaHUS. TOYHOCTh M HAJAEKHOCTh OLCHKH.
TodeuHble 1 HTHTEPBAJIbHBIEC OLICHKHU. [IprMepsl.

15. Cpenusist  BbIOOpOUHasi, MoOJa, MeJUaHa BBIOOPKM KakK OILEHKH MaTeMaTHYeCKOTo
0’KMJIaHUS CITy4alHOW BeIMYUHBIL. OLIEHKU JUCTIEPCUM CIYYaHOW BEJIMYUHBI.

Pazjnen 3. MatemaTuyeckasi 00padoTka pe3y/ibTaTOB IKCIIEPUMEHTOB

16. Buapl cBszeit Mexny BenuuuHamu. lloHsTHE O (QyHKIIMOHAIBHOW, CTaTUCTUYECKON U
KOPPEJALMOHHON 3aBUCUMOCTH. KoppensiuoHHasi CBs3b MEXJy BEIMYMHAMH M €€
IIOKa3aTeIIN.

17. KoaddunmeHT Koppemsiiuu Kak IMOKa3aTelb TECHOTHI M HAMPABICHUS CBSI3U MEXKITY
BEJIMYMHAMHU, €0 cBolcTBa. [IpumMep BeIUnCIIEHUS.

18. IlonssTie 0 3agadax KOPPEISLMOHHOTO M PErpecCHMOHHOro a”aim3a. Merox
HAauMMEHBIINX KBAJIPATOB B PELIEHUM 3a1auu perpeccuu. [lapHas nuHeliHas perpeccus.

19. IlpuHnmn npakTUYecKoW yBepeHHOCTH. CTAaTUCTUYECKHE THUIOTE3bl M OOIINEe HAEH WX
npoBepku. OmuOKU nepBoro u Broporo poja. Cratuctuueckuit kpurepuid. Ilonstue o
rapaMeTpUYECKUX U HEMAPAMETPUUECKUX KPUTEPHSIX.

20. CxeMa MpOBEPKH TUIIOTE3bI C IPUMEHEHUEM HEMAPAMETPUUECKUX U MapaMETPUUYECKOTO
KpUTEpPUEB  PA3JIMUHUN. CxemMa  mpoBepKM  THUNOTE3Bl €  NPHUMEHEHHEM
HEenapaMeTpUUeCcKOro KpUTepus cornacus pacnpezeneHuil. [Ilpumepst.

3amaHus HTOTOBOI'0 TECTA

1.

ITycte U =|Csusiea, Bupiou ,CenbOb, [ywja, — MHOXECTBO peK, IpoTeKarlux I0
TeppuTOpun YIIBSIHOBCKOTO paiioHa YibsHOBCKOi obmacti, K= Ceusiea,Cbi3paHka) —

MHOKECTBO PEK, MPOTEKAIIUX M0 Tepputoprun Ky30BaToBCKOro paiioHa.

Yemanosume coomeemcmeue mexncoy onepayusmu  Ha0 MHOMNCEecCmEAMU U
unmepnpemayuei pe3yibmamoe IMux onepayui.

A. MHOXeCTBO peK, MPOTEKAIOIIUX M0 TEPPUTOPUU U YIIbIHOBCKOTO, U Ky30BaTOBCKOrO
paiioHa YIIbsIHOBCKOM 00JacTH.

b. MHox)ecTBO peK, MpOTEeKaoLINX Mo TeppuTopuu Ky3oBaToBckoro paiioHa u He mpoTe-
KaOIUX 110 TEPPUTOPUH Y IbSTHOBCKOTO pailoHa YIIbsIHOBCKON 00J1acTH.

B. MHOX)ecTBO peK, MPOTEKAIOMIUX M0 TEPPUTOPUH Y IIbsHOBCKOTO min Ky3oBaToBCcKoro
paiioHa YIIbsIHOBCKOM 00JacTH.

1. UUK
2. UnK
3. Ki

B rpynne 35 cryaeHToB, u3 KOTOpBIX 20 MOCEMAOT CHENKypC M0 3KOJIOruH, 11 — nmo xu-
muy, 10 — He MocemarT HU OJJUH U3 3THUX CIIELIKYPCOB.

Omeembme Ha 80npochol.



1) CxoybKO CTYZEHTOB TIOCEmIaeT 06a crenkypca?
2) CKOJNBKO CTYJIEHTOB MOCEMIAET TOJBKO CHEIKYPC MO XUMUU?
3) Kakoii MaTemMaTHuuecKuif MHCTPYMEHT JAeT HaIJIAIHOE pelleHre 3aaun’?

[lycte M — MHOXECTBO JIFOAEH. DIIEMEHTHI X, Y 3TOI0 MHOKECTBA HAXOATCS B OTHOIIEHUH
P, eciii x 1 y o1HOTO BO3pacTa.

Omeembme Ha 80npochol.

1) SIBnsiercst iu oTHOMIEHUE P pedieKCUBHBIM?
2) SIBngercs 11 OTHOLIEHHE P CUMMETPUYHBIM?
3) SBnsgercs M OTHOLIEHHUE P OTHOIIEHUEM DKBUBAJIEHTHOCTH?

Paccrosaue XaMMUHTa — 3TO YHUCIO HOBHL[PIfI, B KOTOPBIX COOTBCTCTBYIOIIUC CHMBOJIbBI

d(1011101,1001001 =2 , TaK KaK

B croax 1011101 5 1001001 pa3IuyHbI 2 CUMBOJIA — TPETUHN U TISTHIN.

ABYX CJIOB OJIMHAKOBOM JJTUHBI Ppa3JINYHbI. HaanMep,

Hauwoume paccmosanue medxncoy cnosamu.

1) 234365, 326396;
2) BecHa, OCCHb;
3) MaTemaTHKa, aHTJTMHCKUI.

y :2n—1

a ! n
YeHsl TOCNIEIOBATEIILHOCTH nl . rmoe 2n+1 OTPEIEIISIOT IO YCIIEBAKOIINX
CTYIEHTOB CpEIM BCEX CTYICHTOB yHHUBepcureta «HeoOBIKHOBEHHBIN» TIO TOJaMm.
YcneBaeMoCTh BBIPaXarT B MIPOIEHTAX, OKPYTJISAS pe3yabTaT A0 IEJI0r0 3HAYCHHUS.

Yemanoeume coomeemcmeue Me.m'dy ymeepa:cdeuuem u e20 mamemamuiecCKum
onucanuem.

A. B nepBblif rog paboThl yHUBEpCUTETa yCIieBaeMOCTb cocTaBmiia 33 %.

b. Paborta yHuBepcuTeTa XapaKTepH3yeTCs MOJOKHUTEIBHON THHAMUKOW yCIIEBACMOCTH
CTY/CHTOB.

B. MoxHO TporHO3UpOBaTh, YTO K S-JETHEMY IOOUJICI0O YHUBEPCUTETA YCIIEBAEMOCTH
npesbicuT 80%.

1

a__

1 173
2. a,,>a,nmpunx1

4

a.>—

3. ag c

@yHKIMS cyToyHOro crnpoca Q Ha MOpoOKeHOe (ThIC. LIT.) B 3aBUCUMOCTHU OT IIeHBI P 3a

ol P =]1—~.|'rF

onHy Topuuio (py0.) UMeeT BUA . Db dexTuBHA 00J1aCTh «pPabOTHI) ITOM
dbopmybl oT 64 1o 144 py6.

Omeemvme Ha 80npOChbl.



1) Ilpu kakoil LeHe 3a MOPIHI0 MOPOXKEHOTO COBOKYITHAsl BBIpYyYKa OyJeT MaKCHUMailb-

HoOU?

2) Kak MoeT BBITTISIeTh rpaduyeckas WUTIOCTPALHs peIeHus ?

JuddepennnanbHoe ypaBHEHHE

dv _t

d 5

I[ax TOPOJIa B TeYeHHe CyToK. 3mecy 0 =t=<24
00bEM CHeTa, U3MEPSIEMBIN B M.

Buinoanume 3aoanus.

- BpEMs, UBMEPACMOC B Hacax,

4t

OIIMCBLIBAET U3MEHEHHE 00BEMA CHETa Ha yiun-

1) Haiinure 3axkoH V[tJ , €CJIM B HAYaJIbHBII MOMEHT BPEMEHU t=0 ya yIvnax ro-
pona nexano 1000 M® cHera.
2) Haiigure 006EM cHera Ha ynuiax ropoaa B 10 4acoB yTpa, €clid CHeroyOopovHast TeX -

HHKa He paboTaa.

HpI/I6BIHB MpCaNpruATUA 3a HCKOTOpHﬁ nepuoa ACATCIbHOCTH TIO0 IoJaM NpHUBCIACHA B

TaOJIHIIE.
Top, t 1 2 3 4 5 6 7
[Tpu6sLib, 57 62 6 67 6 70
P 4 5 9

[TocTpoeHa 3aBUCUMOCTH MPHOBLIN O TOAAM JAEATENBHOCTH npennpuatus. OnpeneneHa
oKu1aemMasi MpUOBLTE 171 8-T0 Tofa JesITeTbHOCTH.

Ycemanosume mpoitku coomeemcmeuii mexncoy Hadopamu OAHHHIX MOHUMOPUHZ2A

oeamenvbHOCmu nPpeonpusmu.
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10.
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1. P(t|=2,75x+52,43
2. Plt)|=—0,32X°+5,32x+48,75

a. P(8|~71
6. P(8|~74

Howmep tenedona cimyOb1 Takcu B JJUMHUTPOBIrpajzie COCTOUT U3 5 nup ¥ HAYMHACTCS C
upst 6. KakoBa BEpOSTHOCTH TOTO, UTO BCE MU(PBI 3TOr0 HOMEpa pa3Hbie?

Buibepeme npasunvnulii 6apuanm omeema.

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

Bpemss oxupanust aBroOyca — ciydaiiHas BeauMuMHa X, KOTOpas paBHOMEPHO
pactpeneneHa Ha otpeske [0;4]. Bpems oxxunanus aBTo0yca usmepsieTcs B MUHyTax.
Yemanosume  coomeemcmeue  mescoy mamemamuueckumu  OnUCAHUAMU U
XapaKmepucmuKamu Ciy4aiiHoi enudunbl / Ciyuaiino2o npoyecca.
1 2 3 4
H- |' I:!!! 1 ‘-2’ | I::::
mixi=2 | FEdmd-mikki]  Ple<x<ai=- | framid-mbkii




[1510THOCTE BEPOATHOCTH CIIyYaliHOW BEITUYUHBI.

DyHKIMS pacnpeeTICHUs CIIy4YaillHOW BETUYUHBI.

Cpennee BpeMsi OKUIaHUS aBTOOyCa Ha OCTaHOBKE.

BeposiTHOCTB TOTO, UTO BpeMs OKUaHHsI aBTOOyca COCTaBUT OT 2 10 3 MUHYT.

-

11. Tlo Be16OpKe 06BemMa n=100 mocTpoeHa rUCTOrpaMMa 4acToT.

124----

Haiioume 3nauenue a, ucnonv3ysa uzoopaxcenue 2UCmMoZPaAMMul.

12. TIpoBeneHsl n3MepeHus pocta (B cM.) ciydaiiHo otroOpanubix 100 cryaeHToB. PesynbTaTsl
NpEeACTaBJICHbI B TAOJHIIE.

Poct 154- 158-162 | 162-166 | 166-170 | 170-174 | 174-178 | 178-182
158
Yucno cTyIeHTOB 10 14 26 28 12 8 2

3axkonuume npedﬂomeuuﬂ.

1) Pasmax BappupOBaHUSl pPOCTa CTYAEHTOB COCTABJISIET HE OOJIBIIIE. .. CM.
2) Jlons cTyneHTOB, pOocT KOTOPbIX cocTaBisgeT 166-170 cm, paBHa... %
3) 50% cTyaeHTOB UMEIOT POCT HE HUXKE... CM.

13. [lo naHHBIM HE3aBUCUMBIX PaBHOTOYHBIX U3MEPEHUN MTOCTPOEH 10BEPUTEIbHBIN HHTEPBAI
3HAYCHHUH HEKOTOPOH (pU3MUECKON BeMUYUHBI: 25,38 <X <38,42.

Boinonnume 3aoanus.

1) Hailiaure TOYHOCTD MOy4EeHHOU OlleHKH A. Pe3ynbTat OKpyriuTe 10 1eCATHIX.
2) Haiigute cpenHee oOXuJaeMoe 3HAUY€HHME d CIydyailHOM BenuuuHbL. Pesynbrar
OKPYTJIUTE /10 IECATHIX.

14. JIns rpynmsl CTyIEHTOB Ha OCHOBE OaJIJIOB MO AUCLUILIMHAM «MeTo bl MaTeMaTHYeCKOn
00paboTKN JaHHBIX» U «PuI0cO(PHs» BHIYUCICH BEIOOPOUHBIN KO (HUITMEHT KOPPETSAIUN
[Tupcona: r =0,78.

Buvibepeme eéepuvie ymeepicoenus.

1) Mexay ycreBaeMOCThIO CTYJCHTOB MO YKa3aHHBIM JUCIMIUITMHAM CYIIECTBYET TIO-
JIOXKHUTEIbHAS CBS3b.

2) UYewm BoImie 6amn cTyAeHTa 1Mo ¢uinocoduu, TEM BBIIIE ero 0aur o MeToJAaM MaTema-
THYECKOH 00pabOTKH JaHHBIX.



3) CBs13b MCKOY Oamnamu CTYACHTOB IO YKa3aHHBIM JUCHUIIJIIMHAM SBJISICTCA c1a0oM.

15. [IpuBenen ¢parMeHT CBOAHON TaOMUIBI 00paOOTKH pPe3yIbTaTOB OINpPOCa CTYACHTOB, B
KOTOPOM OHH OIICHMBAJIM JIMYHOCTHBIC YEPTHI KaK MPHUBJIEKATEIbHBIC. XapaKTePUCTHKU
JUYHOCTH TPEJCTABJICHBI B TOPSAIKE YOBIBAHUS YacTOTHI BCTpedaeMocTH. [IpenenbHbie
oImMOKY BRIOOPKW HAWIEHBI HA YPOBHE 0Bepust 95%.

[TpolieHTH '

— =2
2 o e S E = E 2
JINYHOCTHEIE YepTh 5 EE E 5 E o = é’ &
F|EB|E2E| 8 |ET| B®

o = 5 = s = =)
Bonepble YepThi 93 120,0% |34.3%|25.9%) 0,160 | 3.6%

Fovgar e e L A

;i?“mm“hlmﬂmm 58 [12,4%|21,4%(16,2%]| 0,109 | 3.0%
JobpoTa, YYTKOCTE 36 | 77% |13,3%|10,0%] 0,071 2.4
Eif“mm“”m““* 33 | 7.1% |12,2%9,2% | 0,066 | 2,3%

Ha 5%-om ypoene nposepome cunomesy o 3HaUuUMOCmu pa3iuyduil ¢ Koauvecmee 6vlH0-
Ppos xapakmepucmuk «Bonegvle uepmory u «Ycuouusocms, mpyoontoouen.

OTBeTBI K HTOTOBOMY TECTY

A-2,b-3,B-1.

1) 6; 2) 5; 3) nmarpamma Ditniepa-Benna.
1) na; 2) na; 3) na.

1)5;2)4;3)10.

A-1,b-2,B-3.

1) 64 pyOus.

AR S e

M = (64, 256)

2)
. D VIe)=0,1-t%2) 1010 m°.
. A-1-6,B-2—a.

. 2).

7
8
9
10,A-4,b-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) BepHoO; 2) BepHO; 3) HEBEPHO.

15. C nHapexHoCTbIO 95% pasnuyre uMeeT MECTO; XapaKTepUCTHKY «BoJeBblie uepThl» BbIOH-
paroT yarie, 4eM « Y CHIYUBOCTb, TPYI0TI00ue».

B koHI11e n3yueHHs TUCIUIUIMHBI MTOJIBOJIATCS UTOTH pabOTHI CTY/IEHTOB Ha JICKIIMOHHBIX U
MPaKTUYECKHUX 3aHATUSAX IIyTEM CYMMHUPOBaHUS 0aJlJIOB, HAOpAHHBIX B TEUEHUE CEMECTpA.
Kpurtepun oneHnBaHus 3HAaHUI 00yYAIOIIMXCH 110 JUCHUILIMHE

Dopmuposanue 6a1TbHO-PEUMUH2080U OYEHKU padombl 00Y4aAIOUUXCS

Pabora
ITocemenne Htorosas
Ilocemntenue Ha .
Cemectp N MPaKTHYECKU 3ayér cymMma
JIEKIINH . MPaKTUYECKH
X 3aHATHMN 0aJUIOB
X 3aHATUAX
4 9x1=9 15x1=15 212 64 300
Kpumepuu oyenusanus pabomi 006yuarowe2ocs no umoz2am cemecmpa
PesynbTar bamnet (3 3E)
«HE 3aYTEHO» 0-150 GasyutoB
«3a4TEHO 151-300 G6autoB

6. MeToan4yeckue yKazaHus 1Js 00y4arOmUXcsl M0 OCBOEHHUIO U CIIUTIIMHbBI

VYcenemHoe n3ydeHue Kypca TpeOyeT OT OOydaroIuxcsi MOCEIICHMS JICKIWH, aKTUBHON
paboThl Ha MPAKTUYECKHX 3aHSATHIX, BBIOJHEHMS BCEX YYEOHBIX 3aJaHUN MpernojaBaTes,
O3HAaKOMJICHUS C OCHOBHOM M JOTIOJIHUTEIBHON JINTEPaTypO.

3anmuch JeKUMM — OJHa U3 (OPM aKTHBHOH CaMOCTOSTENHHONH paboThl O0ydarommxcs,
TpeOyrolasi HABBIKOB M YMEHHUS KPAaTKO, CXEMAaTUYHO, MOCIEA0BATEIbHO U JIOTUYHO (PUKCUPOBATH
OCHOBHBIC TIOJIOKEHUSI, BBIBOJIBI, 00001eHNs, (HOPMYTUPOBKU. B KOHIIE JIEKIIMH MPEroaaBaTellb
ocTaBisieT BpeMs (5 MHHYT) Ui TOro, 4TOObI OOydaromiyecss MMENIM BO3MOXHOCTH 3a/1aTh
YTOUHSIIOIIME BOIPOCHl [0 M3y4aeMOMy Marepuaily. I3-3a HEI0CTaTOYHOro KOJHYECTBA
ayJAWTOPHBIX YacOB HEKOTOPHIE TEMBl HE YAAeTCs OCBETUTh B IOJHOM OOBEME, I03TOMY
npenoaBaresb, 0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BHIHOCUT Ha CaMOCTOSITEIBbHYIO
paboTy CTYAEHTOB, pEKOMEH/Ys Ty WM HHYIO JUTepaTypy. Kpome 3Toro, i qydInero ocBOeHHs
MaTepuaja M CUCTeMaTH3allMyd 3HAHWK IO AMCUUIUIMHE, HEOOXOIUMO IOCTOSHHO pa3duparb
Marepuanbl JIEKIMH 10 KOHCIEKTaM M ydeOHBIM mocoOusiM. B ciydae HeoOXoaumocTH
o0palaThes K MPenoiaBaTelto 3a KOHCYIbTalueil.

IMoaroToBKa K NPAKTHYECKUM 3aHATHSM.

[Ipu mOArOTOBKE K MPAKTHUYECKHM 3aHATUSAM CTYIEHT JOJDKEH H3YyYUTh TEOPETHUYECKHMA
Marepual 1o TeMe 3aHATHS (MCIOJIb30BaTh KOHCIEKT JICKIWH, M3y4YUTh OCHOBHYIO JIUTEPATypy,
O3HAKOMHUTBCS C JIOTIOJIHUTEIBHON JIMTEPaTypod, MpU HEOOXOAWMOCTH HOMOJIHHUTH KOHCIIEKT,
7enas B HEM COOTBETCTBYIOIIHME 3alMCH M3 Pa3lIMYHBIX HCTOYHHMKOB). B ciyuae 3arpynHeHui,
BO3HUKAIOIIUX IIPH OCBOEGHHM TEOPETUYECKOT0 MaTepHaja, CTYIEHTYy cileayeT oOpamaTbes 3a




KOHCYJIbTAllMeH K IpernojaBaTeno. Mg Ha KOHCYJbTALUI0, HEOOXOAMMO XOpOILO MpoayMaTth
BOIPOCHI, KOTOPbIE TPEOYIOT pa3bsCHEHUS.

B Hagase npakTUYECKOrO 3aHATUSA IpENoAaBaTelb 3HAKOMUT CTYACHTOB C TEMOH,
OrjaliaeT IUlaH MPOBEACHUS 3aHATHUSA, BbIIACT 3aJaHus. B TeueHue OTBEIEHHOTO BPEMEHH Ha
BBITOJIHEHHE Pa0OThl CTYJICHT MOXKET OOpaTHThCA K MPENoJaBaTeNio 3a KOHCYJbTallMed WiIn
pa3bscHEHUSIMHU. B KOHIle 3aHATHS MPOBOJIUTCS MPHEM BBIMOJIHEHHBIX 3aJaHui, cobeceroBaHUE
CO CTYJIEHTOM.

Pe3ynbTarhl BBIOMHEHUS MPAKTUYECKHUX 3aHUN OLIEHHWBAIOTCA B OajiaX, B COOTBETCTBUU
¢ OaIbHO-PEHTHHTOBOM CUCTEMOM yHHBEPCHUTETA.

ILnaHbl NPaKTHYECKUX 3aHATHHI

3ansamue 1-2. Uccneoosarnue MHOICECME U OMHOULCHULL
Marepualr 1 OCBOSHUS
1. Bwuabl MHOXECTB.
2. Omnepanuu HaJy MHOXKECTBA U UX rpauueckasi HIUTFOCTpAIUs.
3. YwucnoBble MHOKECTBA W YHCIOBBIC IMPOMEXKYTKH: aHAUTHUYECKOe U Tpaduyeckoe
MIpEACTABJICHUE, U3MEPCHHUE.
4. MHOXecTBa Ha KOOPAMHATHOM IUIOCKOCTH: aHAJIUTHYECKOe U  Tpaduveckoe
MIPEACTABJICHUE, U3MEPCHHUE.
N3mepenne paccTossHUNA MEXy JIEMEHTaMU MHOYKECTBA.
6. buHapHBIE OTHOLIECHHS U UX CBOMCTBA.
7. OtobOpakeHHsI MHOKECTB U X BUIBI.

W

3anamue 3-4. Ilocmpoenue OemepMUHUPOBAHHBIX MAMEMAMUYECKUX Mooenell 3a8UCUMOCMell
BeNUYUH
Marepuan 11 0CBOCHUS
I. Buasl maTeMaTH4eCcKUX  MoOJeNed. JTambl MOCTPOCHHS U MCCIEIOBaHUA
MAaTeMaTUYECKOW MOJIEIH.
2. YucnoBele  TMOCIEAOBATEIHHOCTH KaK  JUCKPETHBIC  JIECKPUIITHBHBIE  MOJICITH
JETEPMUHUPOBAHHBIX MIPOLIECCOB.
3. UYwucnosle GyHKIMH KaK HEMPEPHIBHBIC JECKPUNITUBHBIE MOJETH JETCPMUHUPOBAHHBIX
IIPOLIECCOB.
4. CaoiicTBa nocnenoBaTeabHOCTEN U QYHKIMI KaK XapaKTEpPUCTUKH MPOLIECCOB.
5. OpaHomnapamMeTpu4ecKue ONTUMHU3ALMOHHBIE MATEMAaTUUYECKUE MOJEINIH, TOCTPOCHHbIE HA
OCHOBE (PYHKITUH U UCCIeayeMbIe cpeicTBaMu MU depeHITNaAITBHOTO HCUUCICHUS.
6. Amnmpokcumanus 3aBucuMocTeil. (MeTo] HauMEeHBIITNX KBaAPaTOB).
7. Tloctpoenune (HyHKIIMOHATBLHON 3aBUCUMOCTH IO BBIOOPOYHBIM JIAHHBIM METOJOM
HaWMEHBIIIUX KBaJPATOB.

3auamue 5-6. Ilocmpoenue cmoxacmuueckux MamemMamuyeckux mooeell 3a8UcuMocmert
senuuuH. Onexkmpounvie madauyvl Excel kax umcmpymenm mamemamuyeckou o00pabomxu
ungopmayuu
Marepual A1 OCBOSHUS

1. BeposTHOCTH ciy4alHOro coOBITHS Kak Mepa BO3MOXXHOCTH €ro HacTyIUJICHUS.
Pa3znuynbie TOaX0ABI K OMPECICHUIO BEPOSITHOCTH CITyYaitHOTO COOBITHSL.
CxeMa KOHEYHOTO YKCJIa PABHOBO3MOXHBIX UCXOJIOB.
Cxema 0€CKOHEYHOTO YHCiIa PABHOBO3MOXKHBIX UCXO/IOB.
MopenupoBaHue JUCKPETHBIX CTyYalHBIX BEJIMUWH.
MopenupoBaHue paBHOMEPHBIX HEMPEPBIBHBIX CITyYalHbIX BEJIMUKH.

R



6.

3anamue

HCCHGI{OB&HI/IC HCIIPCPBIBHBIX CJ'Iy‘-IElfIHBIX BCIIMYHMH Ha OCHOBC rpa(pnqecxoro
MMpEACTAaBJIICHUSA IIJIOTHOCTU BEPOATHOCTH.

7-8.  Buzyanuzayus u nepeuumas obpabomka cmamucmuyeckou uHpopmayuu.

Onexmponnvie mabauyvt Excel kax uncmpymenm mamemamuieckol 0opabomxu uHghopmayuu
Matepunan st ocBoeHus

1.
2.
3.

9]

6.
7.

BapuanunonHssie psiibl U UX BUABL.

[Ipencranenue BapuarmoHHOTO psija cpeactBamu Excel.

I'padmyeckoe u300pakeHHE BApUAIIMOHHBIX  PSJIOB: TOJUTOH, THCTOrpamMma.
JlnarpamMmsl.

CpenHue BeTUYHHBI BAPUAIMOHHOTO psijia: CpeaHsis (BRIOOpOUYHast), MeIMaHa, MOJa.
[Tokazarenn BapualMy BapHAIlOHHOTO psAJa: pa3Max BapbUPOBAHMS, TUCIEpPCHS,
CpeHee KBapPAaTUYHOE OTKIIOHEHHE.

Cratuctnueckoe oneHuBaHue. TOYHOCTh M HAJIe)KHOCTh OLEHKU.

ToueuyHble 1 UHTEPBAJIbHBIE OLICHKU MTapaMEeTPOB reHEPaIbHOW COBOKYITHOCTH.

3ansmue 9. Uzyuenue cesnzell Mexncoy eIUHUHAMU HA OCHOBE 8bLOOPOUHBIX OAHHBIX. KOPPEISAYUsL U
peepeccust. dnexkmponnvle mabauyvl Excel xax uncmpymenm mamemamuueckou o06pabomxu
ungopmayuu

Marepuan 11 OCBOCHUS

1.
2.

W

3anamue

OyHKIIMOHAIbHAS, CTATUCTUYECKAsl U KOPPEISIIMOHHAS 3aBUCUMOCTb.

Koppensiuonnas cBsi3b MeXIy BeIWYMHAMU U €€ ToKazaTenu (cujia, HalpaBlIeHUE,
HaJIEKHOCTD).

Koadduument koppensiuu Kak IoKa3aTesllb TECHOTbl M HAmpaBiCHUS CBSA3H, €ro
CBOMCTBA.

Bri6opounslii koaddunmeHT panrosoit koppensiuuu Crnupmena / Kennanna.
Bri6opounsiii ko3 dunment koppensuu [upcona.

[TocTpoeHne npsMoi TMHUY HapHON PETPECCUMN.

10-11. Ilposepka cmamucmuueckux eunomes. Henapamempuueckue xpumepuu.

Onexmponnvie mabauyvl Excel kax uncmpymenm mamemamuieckol 0opabomxu uHghopmayuu
Matepunan st ocBoeHus

1.

SAINAIE S

3anamue

Cratuctnueckas runore3a. OCHOBHAsI U KOHKYPHUPYIOIIas TUIIOTE3bI.
Craructrueckuil KpuTepuil. Y poBEHb 3HAUNMOCTH U MOIIIHOCTh KPUTEPHSL.
OmubKM nepBoro ¥ BTOPOro poja.

Kputnueckast o6acte 1 00J1aCTh IPUHATHUS THIIOTE3BI.
Hemnapamerpuueckrue KpUTepuu CpaBHEHUN.

Hemnmapamerpuueckne Kputepuu coriaacusi.

12-13. Ilposepra cmamucmuueckux eunomes. Illapamempuueckue Kpumepuu.

Onexmponnvie mabauyvl Excel kax uncmpymenm mamemamuieckol 0opabomxu uHghopmayuu
Matepunain st ocBoeHus

1.

2.

3anamue
3anamue)

IIpoBepka rumoTe3 O paBEHCTBE 3HAYEHWN INAapaMETPOB PACHpPEIECICHUI: CpaBHEHHE
CpEeIHUX 3HAYEHUI IByX reHepaIbHbIX COBOKYITHOCTEH MPU U3BECTHBIX AUCTIEPCHSIX.
IIpoBepka rumore3 O paBEHCTBE 3HAYECHMN INAapaMeTPOB PACHpPEIEICHUIN: CpaBHEHHE
CpPEeIHUX 3HAUYEHUHN JIByX IeHEepaJbHBIX COBOKYITHOCTEW NMPU HEU3BECTHBIX, HO PAaBHBIX
JHCTIepcusiX (He3aBUCUMBbIE BEIOOPKH).

[IpoBepka rumore3 0 paBEHCTBE 3HAUCHWUN MapaMeTPOB paCIpeleICHUN: CpaBHEHHE
JUCTIEPCUI IBYX T€HEPAJIbHBIX COBOKYITHOCTEM.

14-15. Mamemamuueckas obpabomxa pe3yibmamos HAOI00eHUll (KOHMPOIbHOe



Ilan npoBeneHus
OT4y€Thl W KOJUICKTUBHBIE OOCYXICHHS TIO BBIMOJHEHUIO (BO3MOXKEH (opmaT yueOHOM

KOH(EepeHLInn):

1.
2.

3

WUTOTOBOW KOHTPOJIBHON pabOTHI;
HUTOTOBOI'0 TBOPYECKOTO 3a/1aHHUs;

. pedeparos;
4.

IIPOEKTOB.

7. IlepeyeHb OCHOBHOW M [JOMOJHHUTEJLHOWH YyuyeOHOIi JuTepaTypbl, UHTepHeT-pecypcos,
HEeO00XOIUMBIX /ISl OCBOCHHUS AUCHHUIIMHBI

OcHoBHasi JInTepaTypa

1.

benvko M.B. Teopuss BeposSTHOCTEH, MaTeMaTU4YeCKas CTaTUCTHKA, MAaTEMaTUYECKOE
porpaMMUpOBaHue [DIEKTpOHHBIM pecypc]: ydeObnoe mocobue / W.B. benbko,
N.M. Mopo3osa, E.A. Kpumrtanosuu. — Munck: Hosoe 3nanue; M.: UTHOPA-M, 2016. —
299 c. URL: https://znanium.com/catalog/product/542521

BBeneHnne B MareMaTH4eCcKOe MOJICTTUPOBAHUE [ DNEKTPOHHBIN pecypc] : yueOHoe mocodue
/ mom pen. IL.B. TpycoBa. - MockBa : Jloroc, 2004. - 439 c. URL:
http://biblioclub.ru/index.php?page=book&id=84691

I'pec II.B. Marematuka st OakanaBpoB: YHHBEpPCAIbHBIA Kypc [UIsl CTYACHTOB
TYMaHHUTapHbIX HamlpaBieHu# [DneKTpoHHBIN pecypc] : yuebHoe mocobue / I1.B. I'pec. —
M.: Jloroc, 2013. — 288 c¢. URL: http://biblioclub.ru/index.php?page=book&id=233778

JdonmosHuTe/IbHAS JIUTEpATypa

1.

AxTsimMoB A.M. Maremartuka JijIsi COIMOJIOTOB U DKOHOMHCTOB [DIEKTPOHHBIA pecypc] :
yuebHoe mocobue / A.M. AxtamoB. — M.: ®dusmamiut, 2008. — 464 c. URL:
http://biblioclub.ru/index.php?page=book&id=82271

Ko63aps A.U. [lpuknannas MaTemMaTHueckas CTaTUCTHKa [DIEKTPOHHBIN pecypc| : M.:
dusMaTiIuT, 2012. - 816 C. URL: http://biblioclub.ru/index.php?
page=book red&id=82617

Marematnueckre METOAbl B TMEAarormdecKux HMccienoBaHusx : yde0. mocobue / C. U.
Ocwunosa, C. M. byrakona, T. I'. lynunen, T. b. [llaunosa. - Kpacuosipck : Cub. dexnep.
yH-T, 2012. — 264c. URL: https://znanium.com/catalog/product/442057

IIporpaMmmHBbIe IPOAYKTHI

balbad s

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