OcobeHHOCTM MeTposIorM4eckoro obecneyeHna Npu maTeMaTM4YeCKOM
MOAENNPOBAHMUN, MPUMEHAEMOM B JIETHbIX UCMbITAHUAX aBUALMOHHOMN TEXHUKMU
HU3HEHHbIN UMKN GOPMMPOBAHNA MaTEMATUYECKOM MOAENN

JoKnaguumk:
nHxerep LYKMuMUC AO «INN nm. M.M. TpomoBsa»
Aypaes Cepreii Cepreesny



BI/II[I)I MOI[GJ'ICfI, MNPpUMCHACMBIX B UCIIBITAHUAX aBHaHHOHHOﬁ TCXHUKHN

MaremMaTudyecKHue

Maremarnueckoe
MPEJCTaBICHUE
PEANbHOCTH, OOUH W3
BAPUAHTOB MOJEIHN KaK
CUCTEMBI, UCCJIEOBAHUE
KOTOPOM TTO3BOJISET
noyty4arb HH()OpPMAIHIO O
HEKOTOPOU JIPyroun
cucreMe. Maremarnyeckas
MOZENb MPEAHA3HAYEHA
MPECKa3aTh MOBEICHUE
peabHOTO 00BEKTA, HO
BCET/IA MPEACTABISAECT
co0OM Ty WK UHYIO
CTETEHb €TO HJICATN3aIUU.

Harypnsble

OnbBITHEIE MOOEIHN —
ATO YMEHBIIICHHbBIC WUJIH
YBEJIHUYCHHBIC KOTUU
00bekTOB. X
HCTIOJIB3YIOT IS
HCCJIEIOBAaHUS OOBLEKTA
U IIPOTHO3UPOBAHUS
€ro OymyImx
XapaKTEPUCTUK
(HarmpuMep, ONbITHAS
MOJIEITH
IIPOCKTUPYEMOIO
aBTOMOOMJIS )

[TomyHaTypHbIE

Moaenb, B COCTaB
KOTOPOU BXOISAT
BJIEMEHTHI PEATTLHOMN
arraparypbl
UCCIIENyEMOM
cucTeMsbl. BkitoueHue
peanbHOM anmaparypsl
B KOHTYP
MOJICJIINPOBAHUS
CJIO>KHBIX MPOIECCOB
MTO3BOJISIET YMEHBIINUTh
AlPUOPHYIO
HEONPEICIICHHOCTh
MAaTEMATUYECKOTO
OIIMCaHUs CUCTEMbI




Tanbl MATEMATHYECKOI0
MO eJIMPOBaAHMSI

[locTanoBka 3agaun
MOJICJIIMPOBAHUS

Ouenounas
0JIA

Oco0enHocTH MeTPOoJIoru4e
CKOI0
o0ecneyeHms1

ITocTanoBka 3agja4yn Ha OCHOBAHUH TEXHUYECKOTO
3aJIaHUsl.

CocraBienue
MaTEMATUYECKOTO OIMUCAHMS

PanxnpoBaHne BXOIHBIX NTApAMETPOB.
BriaBukeHne rTunoTe3ml.
[TocTpoeHne MaTeMarnyeCcKOrm MOJIEIIH.

Pa3pabotka anroputmMa u  Pa3paboTka airopuTMOB Pa3IMYHON CTPYKTYPHI U 70 %
peanuzalys B BUJIe WX peanu3aius ¢ MOMOIIbI0 MPOrpaMMHBIX
IPOrpaMMBbl CPE/ICTB
YcraHoBneHue O1ieHKa «IOTPEIIHOCTH HEAJIEKBATHOCTI
aJICKBaTHOCTH MOJICIIH Cepruduxkarmus 110
00BEKTY
Wcnonb3oBaHue [Tpumenenue nipu JIM AT 30 %

MaTeEMaTUUeCKOU MOJIEIHN




ITocTaHoBKa 3a3/1a4M HAa OCHOBAHMM TEXHHUYECKOI'O 3aJaHHU.

Ha aTom 3Tane onpeaenseTcs, npexae Bcero, LeNb MOAeNNPOBaHUS

Aanee, ncxoga m3 ueanm onpepenaeTtca CnMCokK BXOoA4HbIX N BbIXOAHbIX
Be/IMYNH

e 06paboOTKKM pe3ynbTaToB JIETHOTO 3KCNEPMMEHTA C Le/IbIo NONYYEHUS
6a3 AaHHbIX AN NONYHATYPHOro MOAE/IMPOBAHUSA;

® NpoBeAeHUA NOJIYHATYPHOro MOoAeNMPOBaHNA C LLEeIbIo NOyYeHUsA
noka3atenem apPeKTMBHOCTM 0O BEKTA UCTIbITAHUN;

® NpoBeAeHME MAaTEMATUYECKOro MOAENNPOBAHUA C LE/bIO
npeobpa3oBaHMA pe3ynbTaTOB NOJIYHATYPHOro MoAeNUPOBaHNA ANA
NoNy4eHua nokalatenem spPeKTMBHOCTM 0O bEKTA UCTIbITAHUN;

* NpoBeAeHne MaTeMaTUYECKOro MOAE/IMPOBAHUA C LIeIbo NONYYEHUS
6a3 AaHHbIX ANA onpeaesieHns NokasaTenen 40CTOBEPHOCTH
Pe3y/1bTaTOB UCMbITAHUM C UCNOIb30BAHMEM MOAENNPOBAHUA.



CocTaBieHHUe MaTeMaTUUYSCKOIr0 ONUCaHU

Ha stoM »3Tamne BXoaHbIE napamMeTpsbl pasaCiIAr0OTCA 110 CTCIICHU Ba’KHOCTU HA
SHAYUMBIC U BTOPOCTCIICHHBIC. 3HAYMMBIM Ha3bIBAIOTCS napameTpshl,
HU3MCHCHHEC KOTOPBIX CYIICCTBCHHO BJIIMACT HA BBIXOJAHBIC BEJINYHUHbBI
HMCHHO HMX U YYUTLIBAOT B MO CJIN. BTOpOCTCHCHHLIMI/I Ha3bIBAXOTCs
napamMeTpbl, USMCHCHUC KOTOPBIX MPAKTUYCCKH HC BJIUACT HAa BHIXOAHBIC
BCJIMYHHBI, 3TU TaPpaMCTPbl B MOACIIN HC YUUTBIBAKOTCA

T'umoresa — 310 MMPCATIOJIOKCHUEC, OCHOBAHHOC HA HEOOJIBIIIOM KOJIUYECTBE
OIIBITHBIX JaHHBIX, Ha6JIIO[[eHI/Iﬁ unu goraaok. Ha atom srame
BBIIBUT'AIOTCS T'HIIOTE3bI O CTPOCHHUH, CBOI\/'ICTBaX, IIOBCACHUU,
(bYHKI_II/IOHI/IpOBaHI/II/I H3yqaeM0ﬁ CHUCTCMBI WU SABJICHUS. HSy‘-ICHI/IC MOACIN
AOJDKHO MMOATBCPAUTH WJIA OIMMPOBCPIrHYTH T'KIIOTC3Y

Ha sTOM 3Tane BHINOIHAIOTCS CIIEAYIONINE ACHCTBUS:

- OnpenensieTcst HAOOP MOCTOSIHHBIX BETUYMH (KOHCTAHT), KOTOpPBIE
XapaKTEpU3YIOT caM MOJEIUPYEMBIN OOBEKT U €r0 COCTaBHBIE YacTU. DTO
CTaTUYECKHE MapaMeTpbl MOJICIIH;

- OnpenensieTcst HAOOP MEPEeMEHHBIX BEJTMUNH, U3MEHEHNE 3HAYCHUN
KOTOPBIX MEHSIET CTPYKTYPY MJIH IMOBEICHHE MOJIEIH, 3TO IUHAMHYECKHE
WIN YTIPABISIONINE TTapaMeTPhl MOJICIIH;

- CocraBisatorcst GOpMYIIBI U aJITOPUTMBI, CBS3BIBAIOIINE BEIMUUHEI B
Ka)kJIOM U3 COCTOSTHUN MOJIEJIUPYEMOTr0o 00OBEKTa;

- CocraBisatorcst GOpMYIIbI U aJITOPUTMBI, ONMTUCHIBAIOIINE TPOIIECC CMEHbI
COCTOSIHUI MOJIEIMPYEeMOro 00beKTa. BbIiBUHYTasl paHee TUIoTe3a ToxKe
3allUCBIBACTCA B TCPMHUHAX MATMOICIIN.

- CocTaBieHus aJiropyuTMa IJjid HaXOKACHU S PCIHICHUA MOACIIN




Pa3paboTka anroput™ma u peanusanus B BUJE MPOTrPaMMBbI

Ha naHHoM 3Tane mnoMuMo pa3padoTKu HeOOX0AMMO YUecTh CJIeayolue

MeTpoJiornyeckue Tpedosanus k I1O:

» Biusgaue [10 Ha MeTpoOTHUYECKUE XapaKTEPUCTHKHY;

»  mpu He0OXOIMMOCTH pa3jiesieHne Ha METPOJIOTHIYECKU 3HAYMMYIO i METPOJIOTHYECKU
He3HaunMyro yactu 110;

» BiusHue Ha [1O gepes nHTEpdEiic momp30BaTels uin 4epe3 nHTephenc CBsI3u;
z3amuTa [10 n naHHBIX;
3a1uMTa OT mpeaHaMepeHHbIx n3MeHenuu [10;

BBaI/IMO,Z[CfICTBI/Ie MCKAY MECTPOJOTHYICCKH SHAYNMBbIMU U HC3HAYMMBIMHU YaCTAMU I10.

YV V V V

CreneHb yHU(DUKAIIMN, COBMECTUMOCTH CONPATaeMOro NporpaMMHOTO 00ECTICUCHUS



YcTaHoBieHHE a€KBAaTHOCTH MOJAEIN OOBEKTY

MetonaMm OLICHKH «IOTPEITHOCTH HEaJCKBAaTHOCTU» TMOCBAIIECHA
pexomenganus P 50.2.004-2000. I'CII. OnpeneneHue xapakTepUCTHK
MaTEeMaTUYEeCKUX MOJCJICH 3aBUCUMOCTH MEXIYy (U3NYECKUMHU
BEJIMUYMHAMU TIPU PEIICHUN U3MEPUTEIBHON 3aauH.

OneHka «IOrpeIIHOCTH HEAAEKBATHOCTHY, KOTOPAsl OMPEIEIISIETCS
KaKk pa3HOCTh pAacyeTHOTO 3Ha4YeHHUs (U3NYECKOW  BEIUYHUHBI,
paccMaTpuBaEMOro B Kaue€CTBE MEPEMEHHOM MaTeMaTUYe€CKOM MOJEIv
o0ObeKTa HW3MEPEHUN, W pe3yJbTaTa €€ HE3aBUCUMOI0 HM3MEpPEHHS B
COOTBETCTBYIOIINX PACUETY YCIOBUSIX.

JlaHHasT XapaKTEpUCTHUKA MO3BOJISET MOATBEPAUTH COOTBETCTBUE B
TOM YHCJIE METPOJIOTHYECKOE BUPTYAJbHOM MAaTEMATHYECKOM MOJEIIH
pe3yJIbTaraM MOJYYEHHBIM B JIETHBIX UCHBITAHUAX JIA

Wccnenopanue (tectupoBanue) 11O ¢ 1enpo onpeaeneHus u/wim
OLIEHKM €ro XapaKTEepUCTHUK W YCTAHOBJIEHHEM HUX COOTBETCTBHS
OPEAbSIBISIEMbIM K HUM TPEOOBAHUSAM C MOCIEAYIOIIEH perucrpaiuei
MOJIYYEHHBIX  pPE3yJIbTaTOB  HMCCJIECIOBAHUA, OTPOXEHHBIX B
CBUJIETENIbCTBE (cepTudukare) (C ykazaHMEM HCIOJIb30BaHHBIX METO/IOB
UCCIICIOBAHUA).



BriBOABI

OAK B 2018 romy paspabateiBajicsi NpoekT «BHeapenue HOpMaTUBHOW 0a3bl MO METOAAM
NOATBEPXKACHUST COOTBETCTBUA AT TpaHCHOPTHON KaTeropuw TpeOOBaHUSIM HOPM JIETHOW TOTHOCTH
CpelICTBaMHU MaTEMaTHYECKOTO MOJIETUPOBAHUSD.

OCOOEHHOCTBIO ~ JAHHOTO  MpOEKTa  SIBIAETCS  pa3paboTKa  MPOTrPaMMHO-BBITOJHEHHBIX
MaTeMaTH4YECKUX MOJIEIe KaKk COCTaBHbIC YaCTH 00pasIa.

JlaHHBIN TPOEKT MO3BOJIUI OLIEHOYHO YMEHBIITUTh 00beM JIETHBIX UcTibiTaHui Ha 15 %-20 %.

Ha ocHoBaHuE BBINIOJHEHHBIX pa0OT ObUT cHeJaH BBIBOJ, YTO MOACIMPOBAHHUE JTOJKHO
pPEeAyCMaTPUBATBbCS  OTACIBHBIMM  pa3lielaMd IporpaMMbl HCIBITAHUW W BXOAUTH B cdepy
rOCY/IapCTBEHHOTO PETyIUPOBAHUS.

Takum oOpa3oM nJii OpPOrpaMMHOIO OOECIEUEHHUs, MPUMEHSIEMOTO B JIETHBIX MCIBITAHUSAX
aBUAIIMOHHOM TEXHUKH B c(hepe TroCcyapCTBEHHOTO PETYIMPOBAaHUS 00€CIIeUeHUsl €AMHCTBA U3MEPECHUA,
HEOOXOAMMO PaCCMOTPETh BO3MOKHOCTh Pa3padOTKH HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB B 00JIaCTH
METPOJIOTHYECKOTO 00ECTICUeHUS TTPU MaTEMAaTHYECKOM MOJICTUPOBAHUH UCTIbITaHUN AT,



