MNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA30BATE/TbHOE YHPEXXOEHUE
BbICLLEIO OBPA30OBAHUA

«BOPOHEXXCKWUWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeaytowmin kacenpon
LUNGPOBLIX TEXHOSOMMM

%&\ Kypranun C. [.

28.02.2022 .

PABOYASA NMPOMPAMMA YYEEHON AUCLUUMITUHDI

51.B.08 Moaenu n metToabl NpukNagHou CTaTUCTUKU

. Koa n HanmeHoOBaHWe HanpaBNeHUsA NOAroTOBKMU:
02.04.01 MaTemaTuKa 1 KOMMbIOTEPHbLIE HAYKW

. Mpocdhnnb nogroToBKM:
KoMnbloTEpHOE MOAENUPOBAHNE U UCKYCCTBEHHbIN UHTENNEKT

. Keanndumkaums BbinyCKHUKa:
MarucTp

4. dopma oBy4eHuUA: ovHas

. Kacbenpa, otBevarowas 3a peanusauuio ANCUUNIIUHDbI:
Kadpeapa UMdpPOoBbLIX TEXHOOMN

. CocTtaBuTEeNM NporpaMmmsi:
Cuporta E.A., kaHamaaT usmko-MaTeMaTUYECKNX Hayk, AOLEHT;

. PekomeHpoBaHa:
HMC ®KH (npotokon Ne 3 ot 25.02.2022)

. Y4eOHbIN roa: 2022-2023 CewmecTp: 2



9. Llenn n 3apaum y4ye6HOM ANCLUMNNUHDI

Llenamun ocBoeHuns y4ebHOM ANCUUNIINHBI ABNSIKOTCS:

— M3y4yeHue OCHOB MaTteMaTMyeckoro MoaennpoBaHus;

— npuobpeTeHne HaBbIKOB 1 YMEHUIN NOCTPOEHUA MaTeMaTUYECKNX MOAENEN;

— popmupoBaHue npeacTaBieHNn 0 MHOTOMEPHOM CTaTUCTUYECKOM aHanmse cryyYyamHblX
MPOLIECCOB W CryYanHbIX MOMen, mMaTemMaTU4ecKOM annaparte, NpuHuunax paspaboTkm u
KOMMbIOTEPHON peanunsaunm MeToaoB U anropuTMoB MOAENMPOBAHUS Cry4arHbIX NPOLECCOB U

rnonemn.

3agayn y4yebHOM ONCLMUNIINHDI:
— oBnageHue oyHaameHTanbHbIMU MOHATUAMMW, NOMyYeHUe NPeacTaBNeHnn 0 MeToaax u
anroputMax MoaenupoBaHusi Cry4anHbIX NPOLECCOB U Monen;
— M3y4YeHMe OCHOB CTaTMCTMYECKON TEOpMM OMTMMANIbHOrO OLEHMBaHMSA MOCTOSHHbIX
napamMmeTpoB B LUNPppoBbIX cucteMax obpaboTkm nHpopmaumm;
— oby4eHune Krnaccu4eckMm N CoOBpeEMEHHbIM MeToAamM MaTeMaTUYeCKNX UccneaoBaHum,
paccMOTpeHNE pe3ynbTaToB U UAEN, HEOOXOOAUMBIX ANS U3YYEHUSA OPYrMX MaTemMaTUyecKmx

AVNCLMNINH;

— BblpaboTka HaBbIKOB 0OpaLLeHMs C N3y4aeMbiM MaTeMaTUYECKMM annapaTomMm;

— BOCMMTAHME KPUTUYECKOTO BOCMPUSATMS MaTeMaTUYECKUX BbiCKasbiBaHWM, NMOBbILIEHNE
CTaHAapTOB MaTeMaTM4YecKoM CTPOroCTM M  MOHUMaHWS NpPaKTUY4ecKon OBOCHOBAHHOCTM
n3y4yaemoro matepuana u BbIbpaHHOro YPOBHSI CTPOrOCTU U3NOXKEHUS;

—pa3Bnutmne MaTeMaTU4YECKON MHTYNLUUN,

onepau,l/l|7| N coBepLleHCTBOBaHME obLen KyINbTYPbl MbILUINTEHUA.

10. MecTo y4ye6HOM AncuMnnuHbI B cTpykType OOI:
AncumnnmHa OTHOCUTCS K BapMaTMBHOM YacTn y4ebHOro nnaHa.

TOYHOCTU BbIMOJIHEHUA MaTeMaTU4YeCKnX

11. MnaHupyembie pe3ynbTaTbl 00y4YeHUA MO AucuUnNNMHe/Moaynto (3HaHUA, YMEHUSA,
HaBbIKM), COOTHECEHHbIe C NNaHUpyeMbIMU pe3ynbTaTaMyM OCBOEHUS obpa3oBaTeribHOM
nporpamMmbl (KOMNETEHUUSAMU) U MHAMKATOPaAMMU UX AOCTUKEHUS:

Kog HasBaHwue koMmneTeHUun Koa(bl) WHavkaTop(bl) MnaHupyemble pesynbTaTtbl
0oby4yeHus
MK-8 CnocobeH co3gaBatb MK-8.1 | 3Haer OCHOBHble | 3HaTb: HasoBble NOHATUS
n ncenegosaTth HOBbIE mMeToabl MHOFOMEPHOro  CTaTUCTUYECKOrO
mMaTemaTtnyeckue Moaenu B NMPOEKTMPOBaHNS 1 aHanusa criyyariHbIX MpoLEeccoB U
€CTECTBEHHbIX HayKaXx, npou3BoAcTBa nonen.
NMPOMBILLIIEHHOCTM U NporpaMmHoOro
6usHece, c yyeTom npoayKTa, NpUHUMNbI
BO3MOXHOCTEW NMOCTPOEHWS, CTPYKTYpbI
COBPEMEHHbIX n npvembl paboTbl ¢
NHAOPMaLIMOHHBIX WHCTPYMEHTanbHbIMU
TEXHOMOIrMM, cpeacTBamu,
nporpamMmmmnpoBaHus " nogaepKusanoLwnumm
KOMMNBIOTEPHOWN TEXHUKN. co3gaHve nporpamMmmHbIX
NpoayKTOB "
NpOrpaMmHbIX
KOMMIEKCOoB, nx
COMPOBOXAEHNS,
agMUHUCTPUPOBAHUS U
pasBUTUS (3BONIOLUN).
MK-8.2 | Ymeet mcnonb3oBaTth | YMeTb: noadupatb agekBaTHble
mMeToabl mMeToabl " anropuTMbl
NPOEKTMPOBaHUS W | MOAEenupoBaHus CrnyYamnHbIX
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NPON3BOACTBA MPOLIECCOB U MOMen, a Takke

nporpaMmMHoOro anropuTmbl COBMECTHOIO
NpoAayKTa, NPUHUMMbI | pasnuyeHnst n OLleHnBaHNSA
NMOCTPOEHUS!, CTPYKTYPbl | MOCTOSAHHbIX napameTpoB,
N npueMbl paboTbl ¢ anropuTmbl BOCCTaHOBMNEHUS
WHCTPYMEHTanbHbIMN Cny4variHbIX Nonewn.

cpencteamu,

noaaepXxuBaroLwmmm

co3gaHue

nporpaMmMHoro

npoaykTa.

MK-8.3 | NmeeT npaktudecknin | Bnagets: MeTogamm
onbIT NPUMEHEHNsT | CTaTUCTUYECKOro aHanuaa.
yKa3aHHbIX BblLLIE
METO0B N TEXHOMOMUMN.

MK-9 CnocobeH MK-9.1 | Bnapgeet 3HaThb: MaTeMaTU4ecKyto
Ncnonb3oBaTb COBPEMEHHbLIMM hOpPMYNNPOBKY 0a30BbIX
COBpPEMEHHbIE MeToabl MeToaamm anropuTMOB aHanm3a AaHHbIX.
pa3paboTku n pa3paboTku "
peanusaunm KOHKPETHbIX peanusauum
anropuTmoB anropuTmMoB
MaTtemaTudeckux mopaenemn MaTemaTU4ecKmnx
Ha base A3bIKOB Moaenen Ha Oase
NporpaMmmMmnpoBaHmus u A3bIKOB " nakeToB
NnakeToB MPUKNaAHbIX NpvKNagHbIX Mnporpamm
nporpamMmm MoaenupoBaHusl. MOOENUPOBaHMS.

MK-9.2 | Ymeert paspabatbiBatb U | YMETH: peanu3oBbiBaTb
peanu3oBbLIBaTb MaTemaTU4ecku CINOXHble
anropuTmsbl anropuMTMbl Ha BbICOKOYPOBHEBbIX
MaTemaTU4ecKmnx A3blkax NporpaMmMMpoBaHus.

Moaenen Ha base
A3bIKOB " nakeToB
NpvKNagHbIX nporpamm
MOOENUPOBaHMS.

MK-9.3 | Nmeet npaktudeckun | Bnagets: HasblkamMu agantaumu
onbIT  pa3paboTkKM U | U3BECTHbIX anropuTmos ans
peanusaunm pelweHnsa npakTudeckux 3agady Wt
anroputmMoB Ha 0ase | peanusauuu B NporpamMmmMHbIX
A3bIKOB " NakeToB | KOMMMEKCax.

npuKNagHbIX nporpaMmm
MOAENUPOBaHUS.

12. O6bemM gUcLUUNNUHbI B 3a4eTHbIX eanHuuax/yac — 3/108.

dopma NPoMeXXyTOYHOM aTTecTauumn: ak3ameH

13. TpynoemkocTb No BMAam y4ebHom paboTbl

TpyaoemMKocTb
Bupg yyebHow paboTbl Bcero Mo cemecTpam
2 cemecTp
AyanTopHbIE 3aHATUA 48 48
nekymm 16 16
B TOM YMcne: | MpakTu4eckue
nabopaTtopHbie 32 32
CamocTtosiTenbHas paborta 24 24
B TOM 4mcne: Kypcosas pabota (npoekT)
dPopma npomexyTo4HONM aTtTecTaumm 36 36
(ak3ameH — 36 vac.)
Utoro: 108 108




13.1. CopepxaHue AUCLUUNNUHDI

Peannsauus
pasgena
Ne n/n Havmerosanue pasnena CopepxxaHue pasgena QuCUUnnHLI ANCLANINHBI C
ANCUUNNNHBI NMOMOLLbH0
OHnamnH-Kypca,
QYMK*
1. Nlekumnn

1.1 OcCHOBHbIe MOHATUS M NPUHLMNBI | NOHATME MaTeMaTUyecKon Mogenu, atanbl https://edu.vsu.r
MaTemMaTn4ecKoro NMOCTPOEHMS MaTeEMaTU4EeCKON MOAENU, CBOMCTBa | u/course/view.p
MoOenupoBaHuA MatemaTudecKkux mogenen, knaccudukaumna hp?id=4616

MaTeMaTM4yeckux Mogenen.

1.2 Cny4arHble npoueccsl n MHoromepHbIn CTaTUCTUYECKUIA aHanua. | https://edu.vsu.r

crny4anHble nons CnyvaiHble BeKTOpbl M WX cTaTUcTU4deckue | u/course/view.p
XapaKTepUCTUKM. CnyyanHble npoueccsl, | hp?id=4616
crny4YanHble nocrneaoBaTenbHOCTH n nx
CTaTUCTMYECKNE XapaKTEPUCTUKM.

1.3 OCHOBbI CTaTUCTUYECKOWN MapkoBckune BEKTOPHbIE CryYanHble NPoLecchl 1 https://edu.vsu.r
TEeopuun onTUMarnsHOro nocnegosartensHOcTU. MeTtoapbl 1 anropuTmbl u/course/view.p
OLleHUBaHUSA NOCTOSAHHbIX MOOENNPOBaHMS CNyYarnHbIX NPOLECCOB B hp?id=4616
napameTpoB B LN pPOBbIX OnckpeTHOM Bpemenun. Obwun nogxon.
cuctemax obpaboTkm CkansipHble 1 BEKTOPHbIE CryYalHble Noss.
nHdopmaumm OcHoBHble xapakTepuctuku. MeTtogbl 1

anropuMTMbl MOAENMPOBaHUA Cy4YanHbIX NONEN.
1.4 BBeaeHue B aHanun3 BpeMeHHbIX | CrnaxuBaHue BPEMEHHbIX PSIAOB C MOMOLLbO https://edu.vsu.r

psnoB

CKONMb34LWKMX cpeaHnx, Moaesin KpuBbixX pocTa,

u/coursel/view.p

oUeHKa ageKkBaTHOCTM U TOYHOCTM MoJeren, hp?id=4616
MCcnonb3oBaHNEe aganTMBHbLIX METOO0B
13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUNA
Bugpl 3aHATUIR (KONWUYECTBO YacoB)
Ne HanmeHoBaHue TemMbl
CamocTosTenbHas

n/n | (pasgena) AUCUNNANHBI Jlekunn JTabopaTopHbie pabora Bcero
OCHOBHbIE MOHATUSA U
NPUHUMMNbI

1| matematuueckoro 4 8 6 18
MOLENMPOBaHUS
CnyvawHble npoLecchl

2 W criyqyanHble nons 4 8 6 18
OcHosBbl
cTaTUCTMYEeCKon
Teopun onTUMarbHOro
OLleHMBaHWSA

3 MOCTOAHHbIX 4 8 6 18
napameTpoB B
LMdPOBLIX cUCTEMAax
0bpaboTkn
MHopmMaunn
BeegeHue B aHanuns

4 BPEMEHHbIX PSOoB 4 8 6 18
WTtoro: 16 32 24 72




14. MeToanyeckue ykasaH1a Ans odyyaroWwmxca Nno 0CBOEHUIO AUCLUNIIUHDbI

OcBoeHMe AnCuUnNnHbI CKNnagbiBaeTca 3 ayautopHon paboTbl (y4ebHON AeaTenbHOCTH,
BbIMNOMIHAEMOM MO PYKOBOACTBOM nMpenogaBaTens) uU BHeayauTopHou paboTbl (yyebHou
AEATENbHOCTU, peanm3yemon obyyaloLWmnMmMcsi CamoCTOATENBHO).

AyauTtopHasi paboTa COCTOMT M3 paboTbl Ha NEKUMSX W BbINOSIHEHWUSI MPaKTUYECKMX
3agaHMn B obbEéme, npedycMOTPeHHOM y4yebHbiM nnaHoMm. Jlekuusi npeacTtaBnsieT cobon
nocrnefoBaTeflbHOE U CUCTEMaTUYECKOe M3NoXeHne y4ebHoro maTtepuana, HanpaBneHHOe Ha
3HAKOMCTBO OOYYalOLIMXCA C OCHOBHBbIMM MOHSATUSIMW WU TEOPETUYECKUMU MOSOXKEHUSMU
N3y4yaemon OQUCLUUMINHBI.

JlekumoHHble 3aHaTUA opmupyloT 6ady Ons NPakTUYEeCKMX 3aHATUR, Ha KOTOPbIX
Nosly4YeHHblIE TEOPETUYECKUE 3HAHUS NMPUMEHSAIOTCA ANSA PeLleHUst KOHKPETHbIX MPakTUYeCcKux
3agad. Oby4vatowmmcesa gnst yCnewHoro 0CBOEHUS ANCUUNIINHBI PEKOMEHOYETCS BECTU KOHCMEKT
NeKuMn N NPaKTUYECKNX 3aHATUN.

CamocTosaTenbHasa paboTta npegnonaraet yrnybnéHHoe nsyvyeHne oTAeNbHbIX pa3fenos
ANCLMNIIMHBI C UCNOSIb30BaHMEM NUTepaTypbl, PEKOMEeHOOBAHHOW NnpenogasaTenem, a Takke
KOHCMEKTOB NeKUur, KOHCMEKTOB MpakTU4Yeckux 3aHaTtmin. B kayectBe nnaHa [gng
camocTodaTeNbHON paboTbl MOXeT ObiTb Mcnonb3oBaH pasgen 13.1 HacToswen paboden
nporpaMmmbl, B KOTOPOM 3apMKCMpPOBaHbl pasgensl ANCUMNINHBL N NX cogepxaHune. B pasgene
13.2 paboyen nporpaMmbl ONpeaenseTcsa KONM4YeCcTBO YacoB, OTBOANMOE Ha CaMOCTOSTENbHYHO
paboTy no Kaxagomy pasgeny aucumniuvHbl. borbliee KONMYecTBO YacoB HA CaAMOCTOATESbHYHO
paboTy oTBOAMTCA Ha Hambonee TpyaHble pasgenbl AMCUMnAWHBL. [na camocTosTeNbHOro
N3yyeHust oTAenbHbIX pasgesioB AUCUMUNINMHBLL UCNOMb3YeTCs nepedeHb nMTepaTypbl U Apyrux
pecypcoB, nepeyncrieHHblX B nyHkTax 15 1 16 HacToswen paboyen nporpammbl. Ob6a3aTenbHbIM
3MIEMEHTOM CaMOCTOATENbHOM PaboThl ABNSETCS BbINOMIHEHME AOMALUHEro 3agaHuns.

YCnewHoCcTb OCBOEHMS AUCUMUMNIMHBLI OMpeaensieTcs CUCTEMAaTUYHOCTbIO U rryOMHON
ayauToOpHOM 1 BHeayauMTOpHOM paboTkl obyyatoLerocs.

Mpy Mcnonb3oBaHUN AUCTAHUMOHHBLIX 0Opa3oBaTerlbHbIX TEXHOMOIUA U 3NEKTPOHHOIO
oby4yeHnsi TpebyeTcs BLIMOMNHSATL BCE yKasaHUs npenogaBaTernel, BOBPeMsi NOoAKMioYaTbCs K
OHNaWH-3aHATUSAM, OTBETCTBEHHO MOAXOAUTb K 3aaHUSM AN CAaMOCTOSTENbHOM paboThl.

B pamkax gucuunnuHbl NpegycMOTPeHO NpoBedeHWe TPEX TeKywmx aTTectauun 3a
cemecTp. PesynbTaTbl Tekyllenh yCrneBaeMOCTU YYUTbIBAOTCA MNPU BbICTaBIIEHUN OLEHKU MO
NPOMEXYTOYHOW aTTecTaumm B COOTBETCTBUM C nornoxeHvem [1 BlY 2.1.04.16-2019
«lNonoxeHne 0O TeKkywen u NPOMEXYTOYHOM aTTecTauum 3HaHWW, YMEHUA U HaBbIKOB
obyvalomnxcs Ha akynbTeTe KOMMbIOTEPHbIX Hayk BopoHexXckoro rocygapcTBeHHOro
yHMBEpCUTETA C UCNONb3oBaHWeM BannbHO-PENTUHIOBON CUCTEMbIY.

O6yyeHune nuy, ¢ orpaHNYEeHHbIMU BO3MOXHOCTSIMU 340P0BbSI OCYLLIECTBIISIETCA C Y4ETOM
X NHOUBMAOYanbHbIX NCUXOPU3NYECKUX OCOBEHHOCTEN M B COOTBETCTBUWN C MHAMBUAYANbHON
nporpaMmmon peabunutauuun. [ns nuy ¢ HapyLeHMeMm criyxa npn HeobxoamMmocTn gonyckaeTcs
NPUCYTCTBME Ha NEKUMSX N NPaKTUYECKNX 3aHATUAX aCCUCTEHTA, a Takke cypaonepeBogyYnKoB U
TucnocypgonepesoaymkoB. NpomexyToyHas aTTectaumsa Ons Ny ¢ HapyweHusMu cnyxa
NpOBOANTCA B NMMCbMEHHOWN hopMe, NpU 3TOM UCMONb3YOTCH 0bLmne Kputepum oueHusaHus. MNMpu
HeobXo4MMOCTH BpeMsi MOArOTOBKM Ha 3a4eTe MOXeT ObITb yBenuyeHo. [ nvu ¢ HapyLeHnem
3peHns  gonyckaetca — ayavanbHoe  npefoctaBnieHne  mHdopmauum - (Hanpumep, C
NCMNONb30BaHMEM MNPOrpPaMM-CUHTE3aTOPOB peyn), a TaKkKe MWCMNOoNb30BaHNE Ha JeKuMsX
3BYKO3aMnCbIBAOLWNX YCTPOUCTB (AUKTOOHOB U T.4.). Ha nekumsx u npakTm4yecknx 3aHATUAX
npy HeobXxoaAMMOCTU JONyCKaeTCa NpUCyTCTBUE accucteHTa. Npn nposeaeHnn NPoMeXyTOHHOM
aTTecTauum gns nuuy C HapylweHWEM 3peHUs TECTUPOBaHME MOXET ObiTb 3aMEHEHO Ha YCTHOe
cobecenoBaHne no Bonpocam. Npn HeobxoauMOCTN BpeMs MOLArOTOBKW Ha 3K3aMeHe MOXeT
OblTb yBenuyeHo. [Ons nuiy C  HapyweHusaMM OMNOpPHO-ABUraTenbHOro annapata npwm
HeobXoAMMOCTU AoMnycKaeTCcs MPUCYTCTBUE aCCUCTEHTAa Ha NEeKUUAX U NPaKTUYEeCKUX 3aHATUAX.
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MpomexyTouyHas aTTectauus Anst UL C HapyLlIeHUsSIMW OMopHO-ABUraTenbHOro annaparta
NPOBOAMTCS Ha OOLLUMX OCHOBaHMSIX, NPY HEOGXOAUMOCTM Mpouedypa dk3aMeHa MOXET OblTb
peanusoBaHa AWCTaHLUMNOHHO.

15. lepeyeHb OCHOBHOM WU [AOMOSIHUTENIbHOW §NUTepaTypbl, PeCypCoOB WHTEPHET,
Heo6XxoAUMbBIX ANA OCBOEHUSA AUCLIMNIIUHDbI

a) OCHOBHag nuTepartypa:
Ne
n/n

MNcToYHMK

KaraH, E. C. lNpuknagHoi cTaTUCTUYECKNA aHanm3 AaHHbIX: y4ebHoe nocobue / E.C. KaraH .—
KemepoBo : KemepoBckuin rocyaapcTBeHHbI yHuBepcuTeT, 2018 .— 235 c. : un., Tabn. — bubnuorp.: c.
184-186. — http://biblioclub.ru/ .— ISBN 978-5-8353-2413-2 .—
<URL:http://biblioclub.ru/index.php?page=book&id=573550>.

Bype, B. M. MeTogbl npuknagHomn ctatuctukm B R n Excel [OnekTpoHHbIN pecypc] : yuebHoe nocobue /
Bype B. M., NapunuHa E. M., CegakoB A. A. — 3-e nag., ctep. — CaHkr-letepbypr : JlaHb, 2019 .— 152
¢. — PekomeHgosaHo YMK MM-ITY Cl16IY B kavectBe y4ebHOro nocobus ans cTyaeHTOB BY30B,
obyyaromxcs no HanpasneHnsam «lpuknagHas matemaTtuka u nHgpopmatukar», «PyHgameHTanoHas
NHdopmaTrka 1 MHPOPMaLIMOHHbIE TEXHOMOMMNY, @ Takke APYrMM MaTemMaTUyYecKkum U
€CTECTBEHHOHAY4YHbIM HaMNpPaBneHMsaM 1 crneunanbHOCTAM B 00NacTn TEXHUKM U TexHonornn .— KHura m3
konnekumn Jlanb - MaTtemaTtuka .— ISBN 978-5-8114-2229-6 .—
<URL:https://e.lanbook.com/book/112057 >.

0) gononHWTEnNbHasa nuTepartypa:

McToYHMK
n/n

Matanbiukuin, M.A. Teopusi BepoATHOCTEN, MaTeMaTmyeckasi CtaTucTvka u criydanHble npouecchl / M.A.
1 Matanbiukmin, [.A. XaukeBund. - MuHck : Beiwanwas wkona, 2012. - 720 c. - ISBN 978-985-06-2105-4 ; To
Xe [OnekTpoHHbIN pecypc]. - <URL: http://biblioclub.ru/index.php?page=book&id=136001>

aHuueBa, A. B. MNpuknagHas ctatncTmka [ONeKTpoHHbIN pecypc] : y4ebHoe nocobue / MaHnyeBa A. B. —
2 1-e n3g. — Cankt-leTepbypr : NaHb, 2017 .— 172 c. — KHura us konnekumu Jlaub - MatemaTtnka .—
ISBN 978-5-8114-2450-4 .—<URL.: https://e.lanbook.com/book/91890>

B) MHPOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (oduLlmnanbHble pecypebl MHTEPHET):
Ne

n/n
1 | 3HBE BI'Y: https://lib.vsu.ru/

2 | OnekTpoHHO-6ubnnoTevHasa cucrema "YHumsepcutetckas 6ubnuoteka online": http://biblioclub.ru/

3 | OnekTpoHHO-6MbnnoTevHas cuctema "Manb";: https://e.lanbook.com/

4 | OnekTpoHHO-6MbnnoTevHas cuctema "KoHcynbTaHT ctygeHTa”;: http://www.studmedlib.ru

5 | OnekTpoHHbI yHMBepcuteT BIY: https://edu.vsu.ru/

Pecypc

16. NMepeyeHb y4eOHO-MeTOgQNUYECKOrO ob6ecnevyeHns ANs CaMOCTOATEeNbHOM paboTbl

Ne

NcTOYHUK
n/n

MaTtanbiukui, M.A. Teopus BepOSTHOCTEN, MaTeMaTuyeckasi CtaTucTvka 1 cryyanHble npoueccol / M.A.
1 MaTanbiukui, IN.A. XaukeBund. - MuHck : Belwanwag wkona, 2012. - 720 c. - ISBN 978-985-06-2105-4 ; To
Xe [OnekTpoHHbIn pecypc]. - <URL: http://biblioclub.ru/index.php?page=book&id=136001>

MaHn4yeBa, A. B. MNpuknagHasi ctatuctika [OnekTpoHHbIN pecypc] : yuebHoe nocobue / MNaHnyeBa A. B. —
2 1-e n3g. — CaHkr-lNeTepOypr : JlaHb, 2017 .— 172 ¢. — KHura 13 konnekummn JlaHb - MaTemaTtuka .—
ISBN 978-5-8114-2450-4 .—<URL: https://e.lanbook.com/book/91890>



https://lib.vsu.ru/
http://biblioclub.ru/
https://e.lanbook.com/
http://www.studmedlib.ru/
https://edu.vsu.ru/

17. OOpasoBaTesfibHble TEXHOJNIOrMU, MUCNOSfib3yeMble nNpu peanusauum y4ebHOMU
OUCUMNIUHBLI, BKMOYas AUCTaHUMOHHble obOpa3oBaTenbHble TexHonoruun (OOT,
3aneKkTpoHHoe oby4yeHue (30), cmewaHHOe O06y4eHue)

Mpn peanusauuym AUCUUMANAMHBI MOTYT WCMONb30BaTbCA TEXHOMOrMU  3NEKTPOHHOIO
oby4eHns 1 OUCTaHUMOHHble obpasoBaTtenbHble TexHonormm Ha G6ase nopTana edu.vsu.ru, a
Takke apyrne OocTyrnHble pecypcbl ceTn NHTepHeT.

18. MaTepnanbHO-TeXHU4Yeckoe obecneyeHme AUCLUNIIUHDI

Ayantopusa Ons NEKUMOHHBIX 3aHATUIA: MynbTUMeana-npoekTop, 3KpaH ANna NpoekTopa,
KOMMNblOTEP C BbIXOAOM B ceTb «WHTepHeT». CneumanusanpoBaHHaa Mebenb (CTonbl
y4yeHun4yeckne, cTynbs, gocka). lNporpammHoe obecneyveHue: LibreOffice v.5-7, nporpamma ans
npocmoTpa gannos popmata pdf, 6Gpayaep.

AyauTtopus  ONs  NpakTUYEeCcKUX 3aHATMI:  cheuuanuavMpoBaHHas MebGenb  (CTonbl
y4YeHM4Yeckune, CTynbs, AockKa).

Ayantopusa ona nabopaTopHbIX 3aHATUIA: KOMMNbIOTEPDLI C BbIXOAOM B CETb «/HTEpHET» 1
AOCTYNOM K 3MEeKTPOHHbIM BUBMMOTEYHBbIM cucTeMam, crneuvannavpoBaHHaa mebenb (CTonbl
y4yeHun4eckmne, cTynbs, gocka). lNporpammHoe obecneveHune: LibreOffice v.5-7, nporpamma ans
npocmoTpa grannos popmata pdf, 6paysep.

19. OueHou4HbIe cpeacTBa ANns NPoBeAEeHUA TEKYLEeNn U MPOMEXYTOYHOM aTTecTauum

Mopsiaok oOueHKkM ocBoeHusi obyvatowmmmcss ydebHoro MaTepuana onpepensietcs
coAep)xaHMeM crneayoLwmx pa3aenos ANCUMMINHBIL:

HavmeHoBaHue WugukaTop(bl)
rl|\}gn pasgerna oUCUMMInHBI Ko“&';?;?” OOCTWDKEHNS OueHouyHble cpeacTBa
(mogyns) 4 KOMMOEeTeHUNN
OCHOBHblE MOHATUSA U
NPUHUMMbI MK-8 MK-8.1-8.3
1| matematueckoro MnK-9 MK-9.1-9.3 NabopatopHie pabotsi 1-5
MOZLENMPOBaHUS
Cny4anHble npouecchl u MK-8 MK-8.1-8.3
2 cnydvariHble nons MK-9 MK-9.1-9.3 Jlabopatopheie pabotel 1-5
OcHoBbI
CTaTUCTMYECKOW Teopumn
onTUMarbHOro
OLeHVBaHNS oy
3 NMOCTOSIHHbIX k-8 rK-8.1-8.3 JTabopaTtopHble paboTbl 1-5
MK-9 MK-9.1-9.3
napameTpoB B
UnpoBLIX  cucTemax
obpaboTku
MHopMaunn
BeegeHne B aHanu3 K-8 MK-8.1-8.3
4 BPEMEHHbIX PSZI08 AK-9 MK-9 1-9.3 JlabopaTopHble paboTbl 1-5
lMpomexyTouHas aTTecTaums
[MepeyeHb BONPOCOB K 3K3aMeHyY
dopma KOHTPOns - 9K3aMeH




20. TunoBble OLEHOYHbIE cpeAcTBa M MeToAuMYeCKMe MaTepuanbl, onpegenslowme
npoueaypbl OLLleHUBaHUA

20.1. TeKyLMin KOHTPOIb YyCNEeBaemMoCTun

KoHTponb ycneBaemMocTu No AMCLUMNIMHE OCYLLECTBSETCS C NOMOLLbIO CNeayLLMX OLEHOYHbIX
cpeacTs: nabopartopHasi paboTa.

MepeyveHb nabopaTopHbIX paborT:

1. CrnaxvBaHue BpeMEHHbIX PSAOB.

2. PeuweHne 3agayn napaMeTpnyeckon naeHTumkaLmm.

3. MogenunpoBaHue cny4vyamHblX NPOLLECCOB U CyYarHbIX NOMEN.

4. AnropuTM reHepauumn peanusawmm cnyvyanHoro npolecca Kak peanvsaumm cry4yanHoro Bektopa.
5

AnropuTtMm ckonb3swen cymmsbl (CC). HaxoxageHne KoadhrUMEHTOB CKONb3ALLEN CYMMbl YUCTTEHHBIM
METOAOM.

NabopaTopHasn pa6oTta Ne 1
«CrnaxnBaHve BpeMeHHbIX PAAO0B»

Uenb paGOTbI: aHanum3 n nccrnepgosaHune I'IpOCTeIZLLII/IX MeToa0B CbI/IJ'IpraLl,I/IVI BPEMEHHOIo pAaa,
MeToda NPOCTbIX CKOJ1b3ALWNX CpedHUX N B3BELLUEHHbIX CKOJ1b3ALWWNX CpeaHUNX.

TpeboBaHUs K BbINOJIHEHMIO PaboTbI: BbINONHEHWE nabopaTtopHon paboTel NpegycmaTpmBaeT
aHanu3 MeTodoB MPOCTOM CKOMb3SLLEN CpeaHen M B3BELUEHHOW CKOMb3slen cpegHen Ha npumepe
OOHOMEPHOro BPEMEHHOrO psaaa.

KpuTepumn oueHKu: Ansi NONyYeHUsi OLLEHKN «3a4TeHO» HeoBXoaMMO nokasaTb BbICOKUI YPOBEHb
BrafeHUs TeopeTUYEeCKMM mMaTepuanom, yMeTb O6bSCHUTb NPUHLMN paboTbl HANMCAHHOW NPOrpamMMmbl,
BEPHO OTBETUTb Ha [OMNONHUTESbHbIE BOMPOCHI.

3apaHue: HanucaTb NporpaMmy, peanusyloLlylo CriaxunBaHne BPEMEHHOro psaa C MOMOLLb.
NPOCTOMN CKOMb3ALLEN CpeaHen 1 B3BELLEHHON cKonb3sLlen cpegHen. MNposeputb paboTy nporpammbl Ha
3agaHHom npumepe. OdopmuTb 0TYET NO NabopaTtopHon paboTe.

JlabopaTopHas pab6oTta Ne 2
«PelwweHue 3apaaum napameTpuyeckon naeHTuduKaunmn»

Lenb paboTbl: peleHMe 3adavn napameTpudeckon wugeHTudukauun agng  3agaHHon
nonMHomMmanbHon mogenu. Peanusauus MeToga HaMMEHbLUMX KBaApaTOB C LENbH  BblYMCEHUS
HEN3BECTHbIX NapaMeTPOB MOAENM.

Tpeb6oBaHUsA K BbINOJIHEHMIO PaboTbI: BbINONHEHWE NnabopaTtopHon paboTbl NpegycmaTpmuBaeT
aHanu3 3agayv napameTpuyeckor MaeHTudukaumu, peanusaumio MeToga HaMMeHbLUMX KBagpaToB B
cny4ae nonuHomunansHon mogenu. OTYET 0 paboTe 3aknyaeTcs B AeMOHCTpauumn paboTbl nporpamMmmel,
0OBbACHEHMM NPUHLUMMNOB paboTbl anropnTMa, UHTepnpeTaumm pesynbTaTtoB paboThbl.

KpuTepum oueHKuU: AN NOMyYeHUsi OLLEHKM «3a4TEeHO» HEOOXO0AMMO NnokasaTb BbICOKUIA YPOBEHb
BNafeHnsi TEOpeTUYECKMM MaTepmarnom, yMeTb 06bACHUTbL NpUHLMN paboTbl HAaNMCaHHOW NPOorpamMmel,
BEPHO OTBETUTb Ha AOMNOMHUTENbHbIE BONPOCHI.

3apaHue: HanucaTb nporpammy, peanuaylollylo pelleHue 3ajadv  napameTpuyeckom
naeHtudpmkaumm. lMpoBeputb paboTy nporpaMmbl Ha 3agaHHoOM npumepe. OdopMuUTbL OTYET Mo
nabopaTopHon paboTe.



NabopaTtopHasn pa6oTta Ne 3
«MopenupoBaHue crny4yarHbIX MPOLLECCOB U CNy4YalHbIX Nonem»

Llenb paboTbl: 0OCBOEHNE METOL0B M anropMTMOB MOAENMPOBAHMS CIyYanHbIX MPOLIECCOB B AUCKPETHOM
BpemeHn. O6wmn nogxod. MogenupoBaHMe CKansipHbIX U BEKTOPHbIX CriyvarHbix nonen. OcBoeHue
MEeTOA0B M anropuTMOB MOAENNPOBAHNS CyYariHbIX NOMENn.

TpeboBaHMA K BbINONMIHEHUID PaboOTbIl: BbINOMHEHWE nabopaTtopHoM paboTbl npegycMaTpuBaeT
HanvMcaHve NporpamMmbl, peanuayloLen anropuTMbl MOAENNPOBAHUA CyYanHbIX NPOLIECCOB U Nonen B
OVCKPETHOM BpPEMEHMU, NpoBepKy €€ paboTbl. OTYET 0 paboTe 3aknyaeTcs B AEMOHCTpaumMm paboTbl
nporpaMmmbl, 06BACHEHMN NPUHLMNOB paboTbl anroputMa, MHTepnpeTaunmn pesynbtaToB paboTbl.
Kputepun oueHKM: Ons NOnyYeHUs OLEHKM «3a4TeHO» HeobXxoaMmo nokasaTb BbICOKUA YPOBEHb
BNageHnsi TEOpPETUYECKUM MaTepmanom, yMeTb OObACHUTb NPUHLMN paboTbl HANMCAHHOW MPOrpaMmbl,
BEPHO OTBETUTb HA JOMNOSHUTENbHBIE BONPOCHI.

3agaHue: HanucaTb Nporpammy, peanusyloLlyto MOAENUPOBaHWUS CriyYanHbiX NPOLLECCOB W nonen B
anckpeTHoM BpeMeHn. OdopmMuTb OTHET Mo nabopaTopHon paborTe.

NabopaTtopHasn pa6oTa Ne 4
«AnropuTMm reHepauumu peanusaumm criy4yamHoro npouecca

KaK peanusauum criy4amHoro BeKTopa»

Llenb paGoTbl: OCBOEHME anroputma reHepauun peanusaumum criydanHoro npouecca Kak peanusauum
cny4aiHoro BekTopa, ero peanusauus.

TpeboBaHMA K BbINONMHEHUIO PaboThbI: BbINOSIHEHNE NTabopaTopHOM paboTkl NpeaycMaTpuBaeT aHanus
N peanusauuio anropMtMa reHepauumn peanmsauumn criyjyanHoro npoLuecca kak peanuaauum cryvanHoro
BekTopa. OTYET 0 paboTe 3aKkno4yaeTca B AEMOHCTpaLMM paboTbl NporpaMmmbl, 00 bACHEHMM NPUHLIMMNOB
paboTbl anropuTMa, MHTEpnpeTaumm pesynbTaToB paboThbl.

Kputepun oueHKM: Ons NOnyYeHUss OLEHKM «3a4TeHO» HeobXoaMmo nokasaTb BbICOKUA YPOBEHb
BNageHnsi TEOPETUYECKUM MaTepmanom, yMeTb OObACHUTL NPUHLMMN paboTbl HaNnMCaHHOW NporpamMmbl,
BEPHO OTBETUTb Ha 4OMNOSTHUTENbHbLIE BONPOCHI.

3agaHue: HanucaTb MporpamMmy, peanuayrollylo anroputM reHepaumm peanusauum CrnyyYamHoro
npouecca kak peanu3aumu crnydanHoro Bektopa. [lpoBepuTb paboTy nporpammbl MyTEM CpPaBHEHWUS
YNCNEHHOro peLleHnNst C aHaNUTUYECKUM ONsi 3afaHHbIX HadvanbHbIX ycrnoBun. OnpegenuTb rpaHuubl
NPUMEHMMOCTU ANCKPeTHON mogenun. Odopmutb oTHET No nabopaTtopHor paboTe.

NabopaTopHas paboTta Ne 5

«AnropuTtm ckonb3siwen cymmsbl (CC). HaxoxaeHune koadpuumeHTOB CKONb3siWen CyMMbl
YMCNEHHbIM METOAOM»

Lenb paboTbl: OCBOEHME U peanus3auus anropmtma ckonb3swen cymmbl (CC), HaxoxgeHue
KO3 PULMEHTOB CKOSb3ALLEN CYMMbl YUCTIEHHLIM METOOM.

TpeboBaHuA K BbINONIHEHUIO PaboTbl: BbiNONHEHNEe nabopaTtopHon paboTbl NpegycmaTpmBaeT aHanma
N uccnegoBaHue anropuTma CKOMb3SALEN CYMMbI, @ TaKKe YNCNEHHOrO MeToda anroputma CKonb3siLen
cymmbl. OTYET 0 paboTe 3aknoyaeTcs B AeMOHCTpauun paboTbl nporpaMmmMbl, 0GBbACHEHUM NPUHLIMMNOB
paboTbl anroputma, nHTepnpeTaumm pesynbtatoB paboThbl.

Kputepun oueHKU: Ons NOfyYeHUs1 OLEHKM «3a4TeHO» HeobXxoaumMo Mnokas3aTb BbICOKUA YPOBEHb
BNageHnsi TeOpeTUYECKUM MaTepmanom, yMeTb OObACHUTb NPUHLMN paboTbl HANUCAHHOW MPOrpaMmbl,
BEPHO OTBETUTb Ha JOMNOMHUTENbHbIE BOMPOCHI.

3apgaHue: HanncaTb NPorpaMmmy, peanuayoLwyo YUCNEHHOE HaxoXaeHNe KO3ahPULMEHTOB CKOMb3ALLEN
CyMMbI ¢ nomoLbto anroputma CC. Odopmntb O0TYHET No nabopaTopHon paboTe.



MpuBeaéHHbIe HMXe 3aAaHUsl peKoOMeHAYeTCsl UCNOoNb30BaTh NPU NpoBeAeHUM ANArHOCTUYECKUX
paGoT AnsA oUeHKU OCTaTOUYHbIX 3HAHUMW MO AUCLMMNIINHE

3agaHug ¢ BbIOOPOM OTBETa

HanpaBrieHne pas3BUTUSA, OCHOBHYIO TEH-
OEHUMI0 BPEMEHHOrO psiga. ATo cuctema-
TU4Yeckasi CocTaBnsatoLwas 4o0NroBpeMeH-
HOro OencTBUS.

Ne 3agaHue BapuaHTtbl oTBETa BepHbin oTBET

1 1. TpnbnmxéHHoe onucaHue Kakoro-nnbo npnbnmxéHHoe onuca-
[awnte onpepenexHune obbekTa, npouecca unu ABNeHus, Bolpa- | HME Kakoro-nmbo oob-
MaTeMaTu4eckon Moaenu XXEHHOEe C NOMOLLIbI0 MaTeMaTUYECKNX eKTa, npouecca unu se-

npaBumn U MaTeMaTUyeCcKon CUMBOSUKM. neHus, BblpaXXeHHoe C
2. Cnocob nccnegoBaHnst pa3nyMyHbIX Npo- NOMOLLIbIO MaTeMaTu4de-

LLecCcoB. CKMX npasun n matema-
3. To4HOoe onucaHue Kakoro-nmbo o0bekTa, | TUHECKOW CUMBOJIUKM.

npowecca unm siBneHnsl, BblpaXxeHHoe ¢

NMOMOLLIbIO MaTeMaTUyYeCKnx Nnpasun u Ma-

TEMaTUYECKOWN CUMBOJIUKMN.

2 | MaremaTtnyeckoe 1. Cnocob nccnegoBaHus pasnuyHbIX Npo- Cnocob uccnegoBaHus

MogenupoBaHme — 310 LLleCCOB, OCHOBaHHbIN Ha NPUMEHEHUN Ma- | pasnMyHbIX NPOLIECCOB,
TeMaTUYeCKNX MOLENEN. OCHOBaHHbIN Ha NpuMme-
2. Hayka o meTogax nccnegoBaHvs pasnuy- | HEHUU MaTeMaTU4eCcKnx
HbIX MaTemMaTU4eCcKux Mmoaenen Mopaenemn.
3. Cnocob nccnenoBaHnst pasnyyHbIX Npo-
LLeccoB, OCHOBAHHbIN Ha NPUMEHEHUM
andbdepeHumanbHbIX ypaBHEHUNA.

3 | AgekBaTHOCTb 1. cooTBeTCTBME U3yHaeMOMy OOBEKTY OT- COOTBETCTBUE U3yYae-
MaTemaTu4eckon mogenu HOCUTENbHO BbIOPAHHOWM CUCTEMBI €70 MOMY OOBEKTY OTHOCU-
— 370 CBOWCTB TenbHO BbIBpaHHOW cu-

2. BO3MOXHOCTb C MOMOLLLI0 MaTemaTude- CTEMbI ero CBOMCTB
CKUX METOAOB MOMyYnNTb NHTEpPEeCyoLLmne
uccrnegoBaTens yTBepXaeHUs.
3. cooTBeTCTBME N3y4aeMoMy OBbEeKTY OT-
HOCUTENbHO BbIGPAHHOM CUCTEMbI KOOP-
anHat

4 | BpemeHHbIM psgom 1. nocnepoBaTenbHOCTb 3HA4YEeHUI Nokasa- nocriefoBaTenbHOCTb

HasblBaeTcs Tens (Mpu3Haka), ynopsagovyeHHas B XpOHOMO- | 3Ha4YeHu nokasaTens
rm4eckomM nopsake, T.e. B nopsake BospacTa- (npu3Haka), ynopsigo-
HUSA BpeMeHHOro napamMeTpa. YeHHas B XpOHomornye-
2. nocnepoBaTenbHOCTb 3HAaYEHWIA NoKasa- CKOM nopsigke, T.e. B Mo-
Tens (Npy3Haka), ynopsiaodeHHasi B XpOHONO- | psigke BO3pacTaHus
rmyeckom nopsiake, T.e. B nopsgke yobiBaHUs BPEMEHHOro napa-
BPEMEHHOro napameTtpa meTpa.
3. MHOXEeCTBO 3Ha4yeHuI nokasarens (npu-
3Haka), ynopsiiodeHHasi B XpPOHOJOrMYeCKOM
nopsigke

5 | YpoBHEM BpEMEHHOIO 1. OtpenbHble HabNAEHNS BPEMEHHOTO OTpenbHble Habnwae-

psaa HasblBaeTcs psga. HUS BpeMeHHoro psiaa.
2. CpepaHee apudmeTnyeckoe Bcex 3Have-
HWI BpEeMeHHOro psaa.
3. lepBoe HabnogeHNe BPEMEHHOIO psiaa.

6 | 3HaueHusa ypoBHeMn 1. TpeHna; Ce30HHYI0 KOMMOHEHTY; LUMKNNUYECKYIO | TPEH[; CE30HHYI0 KOM-
BPEMEHHOro psaa MoryT KOMMOHEHTY; Chny4anHylo COCTaBNAOLLYIO. MOHEHTY; LIMKITNYECKYHO
cogepxatb cnegyowime 2. TpeHa; CE30HHYH KOMMOHEHTY; KOMMOHEHTY; Cryyau-
KOMMOHEHTbI TpeHn, Cny4anHylo COCTaBMSOLLYHO HYI0 COCTaBISAOLLYHO.

7 | Nop TpeHaom noHumaroT 1. um3meHeHwue, onpegensioulee obee HW3MEHEHUE, OIpee-

JIstronee ooiee
HaIpaBJICHUE Pa3BU-
THS, OCHOBHYIO TCH-
JICHITUIO BPEMEHHOTO

10




CniyyaiiHyto COCTaBISIIOLLYH0 BPEMEHHOMO
pana

CucTtemaTtuyeckas cocTaenstoLlas kpaTko-
BPEMEHHOIO AeiiCTBUS.

psna. 3To CHCTEMaTH-
YecKasi COCTABIISIO-
1ast TOJITOBPEMEH-
HOTO JICUCTBUA.

8 | AHanuTtuyecknin nogxoa 1. oOcCHOBaH Ha JonyLieHun, YTO UccrnedoBa- | OCHOBaH Ha gonylue-
Tenb MOXET 3agaTb 00N BUA (PYHKLMK, | HUK, YTO UCCnenoBa-
ONUCbIBAIOLLEN PETYIISIPHYIO, HECTYyYai- Tenb MOXET 3agaTb 00-
HYI0 COCTaBNAOLLYIO. Wi BUA YHKUUK, onn-
2. [lpepocTtaBnstoT nccnegoBaTento anro- CbiBatoLLiel perynsip-
pUTM pacdeTa Hecrny4arHON COCTaBnsto- | Hyt0, HECNyYanHyto Co-
Lier B nobor 3agaHHbIA MOMEHT Bpe- CTaBNAOLLYHO.
MEHWN
3. OCHOBaH Ha gonyLieHuu, 4To uccnegosa-
Tenb MOXEeT 3afdaThb NokasaTenbHbIN BUA
YHKUNN, ONNCLIBAIOLLLEN pErynsapHy!o,
Hecny4YanHy COCTaBnsLLYH
9 | HasoBuTe meTop, C 1. Metog Pocrtepa-CrioapTa. MeTtog ®ocTepa-CTto-
MOMOLLIbIO KOTOPOro 2. Metop OapbuHa-YoTcoHa apTa.
MOXHO onpeaenuTb 3. Takoro meTofga He cylwiecTByeT
HanuyMe-oTCyTCTBUE
TpeHaa BO BPEMEHHOM
paay
10 | MNMoa nporHo3oM noHMMatoT 1. Hay4yHO 0BOCHOBaHHOE ONMCaHue BO3- Hay4HO 0BoCHOBaHHOE

MOXHbIX COCTOsIHUN ob6bekTa B OyayLiem, a
TakKe anbTepHaTMBHbLIM CNOCOOOM JOCTU-
XKEHUS 3TOr0 COCTOSIHUS.

2. Hay4yHO 0OOCHOBaHHOE onncaHve BO3-
MO>XHbIX COCTOSIHMI OObEKTa B HACTOSILLEM U
Oyayuiem, a Takke anbTepHATMBHbLIM CMOCO-
OOM JOCTUXKEHUSI 3TOrO COCTOSIHUSA

3. cnocobbl 4OCTUXKEHMS BO3MOXHbLIM COCTO-
ssHUN obbekTa B ByayLiem

onucaHme BO3MOXHbIX
COCTOSIHUIN 0bbeKTa B
GyaylieM, a Takxe anb-
TepHaTMBHLIM CMOCO-
60OM JOCTUXEHUS 3TOro
COCTOSIHUSA.

3agaHus ¢ KpaTKMM OTBETOM

Ne 3agaHue BepHbin oTBET
1 | AnropuTm, KOTOPbIN NO3BOSIAET CrIaAuThb Kak CriydyanHble, Tak 1 nepuognyeckme Anroputm
konebaHus, BbISBUTb MMEIOLLYIOCH TEHASHUMIO B Pa3BMTUM NpoLecca, 1 No3ToMy MPOCTbIX
Cry>aT BaXXHbIM UHCTPYMEHTOM Npu punbTPaLMm KOMNOHEHT BPEMEHHOIo psga CKOMb3ALWMNX
cpeaHux
2 | Mogenb kprBOW, KOTOpasi COOTBETCTBYET XapakTepy U3MeHeHUst TeHOeHLUN Mopgenb kpunBoW
nccnegyemMoro sBneHus. pocTa
3 | Kakyto 3agayy no3BonsieT pewnTb MeTo4 HaMMeHbLUNX KBaapaToB? 3agady
napamMmeTpu4ecKon
naeHTndukaumm
OaHHbIX
4 | MeToabl, KOTOpbIE MNO3BOMSAT CTPOUTbL CAMOKOPPEKTUPYIOLLNECH AganTuBHble
(camoHacTpavBatoLmecs) Mmogenu, cnocobHble onepaTMBHO pearnpoBaTth Ha ObICTPO | MeToabI
N3MEHSIIOLLMECS YCITOBMS MyTEM yyYeTa NporHo3a, CAeNaHHOro Ha npeabigyLlem Lware,
W yyeTa pasnnyHom MHOpMaLMOHHOM LLEHHOCTM YPOBHS psiaa
5 | C kakon uenbto ucnonb3yetcs kputepuii JapbuHa — YoTcoHa ans aHanmnsa gavHbix? | C uenbto aHanmaa
afeKkBaTHOCTU U
KayecTBa Mogenu

11




3a4aHusa ¢ pa3BEPHYTbIM OTBETOM

3apaHue 1. lNpoueaypa pa3paboTkM NPOrHo3a C MCMNOMb30BaHMEM KPMBLIX POCTa BKIOYaeT B cebs
cnepywoLne atansbi:

PeweHne.

1) BbIOOP OAHOW MMM HECKOMbKUX KPUBbLIX, hopMa KOTOPbIX COOTBETCTBYET XapaKTepy W3MEHEeHus
BPEMEHHOrO psiaa; 2) oLueHka napameTpoB BblGpaHHbIX KpMBLIX; 3) NpOBEpKa afekBaTHOCTU BblIGpaHHbIX
KPUBbIX MPOrHO3MpPYyEMOMY NPOLECCY, OLIEHKa TOYHOCTUN MOZENEN M OKOHYaTeNbHbIM BbIGOP KPMBOK pOCTa;
4) pacyeT TOYEYHOro U UHTEPBAarNbHOrO NPOrHO30B.

3apaHme 2. HecoBnageHve akTUYECKMX [OaHHbIX C TOYEYHbIM MPOrHO30M, MOMNYYEHHbIM MyTeMm
SKCTPanonsAuMM TEHAEHUMM NO KPUBbLIM POCTa, MOXET ObITb BbI3BaHO:

PeweHne.

1) cyObeKTMBHOM OLWMBOYHOCTBIO BblibOpa BMAa KPVMBOW; 2) NOrpeLlHOCTbI0 OLEHUBaHUS napameTposB
KpuBbIX; 3) MOrpelHoCTbi0, CBA3aHHOW C OTKIOHEHMEM OTAenbHbIX HabnogeHun oT  TpeHaa,
XapaKkTepu3yrLLEro HEKOTOPLIN CpeaHUn YPOBEHb psaa.

3apaHme 3. npu OUEHKe «KayecTBa» MoOenu MpPOBEPSIOT, YAOBMETBOPSIET fM  OcTaTo4Has
nocrenoBaTenlbHOCTb CreayoLwum CBOMCTBaM:

PeweHne.

crniyvanHoctn konebaHuin ypoBHEW psiaa; COOTBETCTBUIO pacnpefeneHvMsi OCTaTOYHOM KOMMOHEHTbI
HOpManbHOMY 3aKOHY C HyneBbiM MaTeEMaTUYECKUM OXWOAHWEM; HE3aBUCUMOCTM 3HAYEHUIN YPOBHEW
psiga ocTaTkoB Mexay COOOoN.

3apaHue 4. [epeuncnnte ocHoBHbIE LWarn kputepus dapbuHa-YoTcoHa

PeweHne.

AJ'IFOpVITM OnAa  BbIABNEHNUA aBTOKOppenAunMn OCTaTKoOB Ha OCHOBE KpUtepud ,D,apBVIHa-yOTCOHa
CJ'Ie/J,yI'OLLI,VIIZ. BbliaBuraetcsa runortesa H, 06 OTCYTCTBUMN aBTOKOppenAaAunnm OCTaTKOB. AJ'IbTepHaTVIBHaFl
rmnoTesa COCTOUT B HANM4Mm NOSTIOXKNTESTbHOM aBToOKoppendauunum 1-ro nopsagka.

Torga npu cpaBHEHWUM pacYeTHOro 3Ha4YeHNs d C TabNUYHBIMU/MOPOrOBbLIMU 3HAYEHUAMMU d4, d, BO3MOXHbI
criegytoLne BapuaHThbl:

1. Ecnnd < d,,To rmnotesa H, 0TBEpPraeTcs C BEPOATHOCTbIO OLIMOKM o B MNOMb3Yy MMNOTE3bl O NOSTOXU-
TenbHOW aBToKOppenAuun.

2. Ecnnd > d,, To runotesa H, He OoTBepraeTcs.

3. Ecnn d, <d < d,, 70 Henb3sa caenatb onpeaeneHHbin BbiBog,. [[OBOPAT, YTO d nonana B obnacTb
HeonpenerneHHoCTu.

Ecnn anbTepHaTMBHOM rUNOTE30M SBASETCS rMNoTe3a O Hanuumm OCTaTKOB  OTpULATENbHON
aBTOKOpPPENAUMW, TO C TMOPOroBbIMM 3HAYEHUAMU cpaBHMBaAeTCs BenuuuHa 4-d. [lpu 3Tom
paccMaTpuBaloT criegylowme BapuaHThl:

1. Ecnm 4 —d < d4, To runoTesa H, oTBepraeTcs

2. Ecnu4 —d > d,, To runotesa H, He oTBepraeTcs.

3. Ecrimd; <4 —d < d,, TO HENbL3A caenaTtb onpeaeneHHbln BbiIBOA. ['0BOpAT, UTO 4 — d nonana B
obnacTb HeonpeaeneHHOCTU.
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3apaHue 5.
[Mepeuncnute OCHOBHbIE LIArM MeToga nocrnenoBaTenbHbIX pasHoCcTen

PeweHne.

MocneposartenbHble pa3HOCTN NpencTaBnAloT cobon ,EI,VICerTHbIIZ I'IpVI6J'II/1)KeHHbII;1 aHaror npon3BogHbIX.
MeTtoa moxeT ObITb peann3oBaH CﬂGﬂ,yIOLLl,GVI nocnenoBaTesibHOCTbLIO LWaros (ecnm €CTb BpeMeHHOf/'I pag

Y0, Y1) Y25 +» V)

1. AYt =YVt — yt—l'vt: 1; 2!3: e
2. Ny, = AAyy) = My, = Ay, — Ay, 1, V= 2,34, ...
3. Akyt = A(Ak_lyt) = Akyt = Ak_lyt - Ak_lyt_l,vt= k,

Bbluncnsem go Tex nop, nNoka pa3HOCTW He CTaHyT NnpuMepHO OAUHAKOBbIMU, TOrga CTeneHb
BbipaBHMBaKOLWEro noJyinHomMma npuMHMMatroT paBHOI;l nopAOKy pa3HOCTU.

Kputepuu oueHmMBaHus Bannbl
Nony4eH NosHbIA OTBET, COOTBETCTBYHOLLNA YKa3aHHOMY PELLEHUIO. 3
MmeeTcs BepHasa nocrnefoBaTenbHOCTL BCEX 3TaMNOB peLleHus,
060CHOBaAHHO NOMNYyYEeH BEPHbIN OTBET B Crly4ae anroputMa.
lNony4eH HenonHbIN OTBET, B LIENIOM nepegaroLlnin CyTb 3agaHns. 2
lMony4eH HEBEPHbIV OTBET M3-3a BbIYMCIUTENbHOM OLWNOKK, NPU 3TOM
nMmeeTcHa BepHas NocrneaoBaTenbHOCTb BCEX 3TAMNOB PELLEHNS B criyvyae
anroputma.
lMonyyeH BepHbIA OTBET, OOHAKO UMEKOTCA MNPONYCKN OQHOMO UKW ABYX 1
3TanoB peLleHns
nin
PelleHne He 3aBepLUeHO, 04HAaKO BEPHO BbINOSTHEH XOTS Obl OAMH 13
3TanoB peLleHuns.
PelleHne He cOOTBETCTBYET HU OQHOMY U3 KPUTEPUEB, NEPEUYNCTIEHHDbIX 0
BblLLE.

20.2. NpomexyToyHaa atrecTayus

MpomexyTouyHasi aTTecTauusi no AWCUMMIIMHE OCYLLECTBISIETCS C MOMOLUbI  CreayoLmx
OLIEHOYHBIX CPEACTB: 80MPOCO8 K 3K3aMEH) .

lMepeyeHb BOMPOCOB K 3K3aMeHy

MHOroMepHbI CTaTUCTUYECKUIA aHanua.
Cny4ariHble BEKTOPbI U UX CTAaTUCTUYECKNE XapaKTEPUCTUKN.
CnyyarHble npouecchl, Cny4yarnHble NOCrneaoBaTeNbHOCTU N NX CTAaTUCTUYECKME XapaKTEPUCTUKMN.

MapkoBCK/e BEKTOPHbIE Cry4YalHble NPoLecchl 1 NocrneqoBaTeNibHOCTY.

o > w0 nh e

MeTogbl M anropUTMbl MOZENUPOBAHUS Cy4YalHbIX NPOLIECCOB B AUCKPETHOM BpeMeHu. CkanspHble

N BEKTOPHbIE cryyariHble nonsi. OCHOBHbIE XapaKTEPUCTUKN.

o

MeToabl 1 anropuTMbl MOAENUPOBAHNSA CryYanHbIX NOSEN.

7. banecoBckue oueHku. [Nprmepbl MX anropuTMUYECKON peanusaunn.
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AJ'II'OpVITMbI COBMECTHOro pasfnun4eHnda n oueHnBaHnA NoCTOAHHbIX NapaMeTpoB.

ANropuTMbl OLLEHMBAHUS (BOCCTAHOBMNEHUS) CNyYanHbIX NOSEN.

10. BeegeHue B aHanua BpEeMEHHbIX pAaOB. OcHoBHbIE 3Tanbl NOCTPOEHUA MaTtemaTM4eCcKon Moaenu.

11. Onpep,eneHme BpeEMEHHOro pAaaa, ero KOMNOHEHTbl, OCHOBHbIE TUMNbl BPEMEHHbLIX PAOOB.

12. OcHoBHble a3Tanbl MeToaa Poctepa-CTioapTa.

13. OcHOBHbIe 3Tansbl npoueanypsbl CriraxmnesaHUA C NOMOLLBIO NMPOCTbIX CKOJMb3ALWNX CpEeOHUX.

14. OcHOBHbIe 3Tansbl npoueanypbl CriraxXmsaHnA ¢ NOMOLLbIO B3BELLEeHHbIX CKONb3ALWUX CpeaHUX.

15. OnpepneneHne moaenu Kpusoi pocta. MpueseanTte npuMep mogenu kpmeon pocta. OCHOBHbIE

Knaccbl mogenemn KPUBbLIX POCTAa.

16. OcHOBHbIe 3Tanbl peleHns 3agadn naeHtndpunkaumm ¢ nomowbo MHK.

17. Onpep,eneHme 0OBepUTENbHOINro MHTEepBasna nporHo3a. OcHoBHble 3Tanbl peweHna 3aga4vum ¢ nomMmo-

b0 adanTUBHbIX METOO0B C NOMOLLbIO CXEMBbI.
18. OcHOBHbIe aTanbl Npouenypbl KOHEYHbIX Pa3HOCTEN.

19. OcHoBHble aTanbl kpuTepus dapbuHa-YoTcoHa.

20. MNoHATMe KnacTepusaumm 1 knaccumKaLmmn. OCHOBHbIE Mepbl PAaCCTOSIHUIA, MPUMEHSIEMbIE B KNa-

CTepHOM aHalnunse.

,D,J'Iﬂ oueHnBaHNUA pe3ynbTaToB 06yqu|/|;| Ha J3K3aMeHe WCNoJib3yeTcad 4-6annbHas wana:
«OTIIMYHOY», «XOPOLUO», «yOOoBIETBOPUTENTbHO», «HEYOO0BNETBOPUTEITBHOY.

KpuTepum oueHnBaHns KOMNeTEHLUN

YpoBeHb
ccpopmumposaH
HOCTU
KOMMEeTEeHLWN

LLikana oueHok

MonHoe cooTBeTCTBME OTBETA 0OYyYaloLLerocs BCem
nepeyncrneHHbIM kputepmam. OByyaroLLMncss 4EMOHCTpUpPYeT
BbICOKWUIA YPOBEHb BNafieHNsi MaTtepvarnomM, OpueHTUpyeTcs B
npeaMeTHol o6nacTu, BEpHO OTBEYAET Ha BCE AOMNONMHUTENbHbIE
BOMPOCHI.

[MoBbILLEHHbIN
YPOBEHb

OTnnyHo

OTBeT Ha KOHTpOJ'IbHO-VI3MepVITeJ'IbHbIIZ maTtepuan He

HO o6yqa+01u,1417|cs| OaeT npaBulibHble OTBETbl HA AONOJTHUTENbHbIE
BOMPOCHI. ,D,OﬂyCKalOTCﬂ OLINGKM npu Bocnpon3segeHnn 4actum
TEOPETNYECKUX NOJTIOXXEHUN.

COOTBETCTBYET OAHOMY U ABYM U3 NepevnCrieHHbIX nokasartenen,

BaszoBbin
YPOBEHb

XopoLuo

OTBeT Ha KOHTPOMNbHO-U3MEPUTENbHbLIA MaTepuarn He
COOTBETCTBYET Nt0OBIM TPEM 13 NEPEUNCTIEHHBIX NMOKa3aTenewn,
obyvarwmincsa gaeT HENoOIHbIE OTBETHI HA AOMNOSTHUTESbHbIE
Bonpockl. ChopMmnpOBaHHbIE 3HAHUSA OCHOBHbIX MOHSTUN,
onpegeneHun n Teopem, ndydaemblx B Kypce, He Bcerga nosiHoe mx
NOHUMaHWE C 3aTPYOHEHUAMU MPU BOCNPON3BEOEHUMN.

[NoporoBbin
YpOBEHb

YaoBneTBOpUTENBLHO

OTBET Ha KOHTPOJIbHO-U3MEPUTESbHBIA MaTepuan He
COOTBETCTBYET NOOLIM YETHIPEM U3 NEPEUNCIIEHHBIX NoKasaTenen.
O6yyaloLuiics 4EMOHCTPUPYET OTPbLIBOYHbIE 3HAHWS (NGO UX
OTCYTCTBUE) OCHOBHLIX MOHSTWIA, ONpeaeneHuii u Teopem,
1cnonb3yemblx B Kypce.

HeyD,OBJ'IeTBOpMTeJ'I bHO
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