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. Koa v HaumeHoBaHMe HanpaBneHusi NOAroTOBKM:
02.03.01 MaTtemaTunka 1 KOMMbLIOTEPHBbIE HAYKN

. Mpocdhnnb noaroToBKK:
pacnpeeneHHble CUCTEMbI U UCKYCCTBEHHbI UHTENNEKT; KBAaHTOBas Teopusi MHopmaLumm

. Keanudmkauma BbinyCKHUKa:
bakanasp

4. dopma ob6y4eHus: oyHas

. Kacbenpa, orBevarowan 3a peanusauuio AUCLUUNIINHDbI:
Kadpegpa ungpoBbIX TEXHOMNOTNNI

. CoctaBuTenu nporpamMmmbil:
Cupota E.A., KaHgngat onsnko-maTteMaTU4eCKNX HayK, AOLEHT;

. PekomeHpoBaHa:
HMC ®KH (npoTtokon Ne 3 ot 25.02.22)

. Y4eOHbIN roa: 2023-2024 CewmecTp: 7



9. Llenn n 3apayum y4e6HON ANCUUNIIUHDBI

LleJ'IFIMl/I OCBOEHUA y'-I66HOl7I ONCUNNITNHBI ABNAKOTCA:
— WN3y4vyeHne OCHOB MmaTtemMaTn4eCcKoro MoaesrimpoBaHu4A,
- npl/lo6peTeH|/|e HaBbIKOB U yM€HVII7I NMOCTPOEHNA MaTeMaTU4ECKNX Moaenewu;

3agayn yyebHOM ANCUNNIINHDI:
— oby4eHune Krnaccu4eckMm M CoOBpeEMEHHbIM MeToAaM MaTeMaTUYeCKNX UccnenoBaHum,
paccMmoTpeHne
MaTeMaTUYEeCKNUX OUCLUMINH;
— BblpaboTKa HaBbIKOB 0OpaLLeHNs C U3ydaemMbliM MaTeMaTU4eckum annapaTom;

— BOCMUTaHME KPUTUYECKOro BOCMPUATUS MaTEMATUYECKUX BblCKa3biBaHWI, NOBbILLEHNE
CTaHOapTOB MaTemMaTU4eCKOW CTPOroCTM M MOHMMaHUSA NpakTu4eckon 0BOCHOBAHHOCTM
n3y4aemoro maTtepuana u BblopaHHOro YpOBHSA CTPOrOCTU U3IOXEHMS,

—pa3Butune MaTeMaTU4ECKOW MHTYNLUNN,

pe3ynbTaTtoB MU

noen,

HeobxoanMbIX

AN N3ydeHusa  gpyrux

TOYHOCTU BbIMOJIHEHUA MaTeéMaTU4YeCKnX

onepau,mﬁ N coBepLueHCTBOBaHNe obuwen KynbTYpPbl MbILUINTEHUA.

10. MecTo yyebHOM AncUUNNUHLI B cTpyKType OOI:

AdvcumnnuHa oTHocUTCS K 0bsisaTenbHOM YacTu y4ebHOoro nnaHa.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCLUNIMHE/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIe C NNaHUpyeMbIMU pe3yfnbTaTaMu OCBOEHUS obpa3oBaTeribHOM
nporpamMmmbl (KOMNEeTEHLUMAMU) U UHAMKATOPAMUN UX AOCTUXKEHUS:

OnNbIT NPUMEHEHMS CO-
BPEMEHHOro MmaTemMaTu-
Yyeckoro annapaTa, CBsi-
3aHHOrO C NPOEKTUPOBa-
Huewm, paspaboTkon, pe-
anusaumnen n oUeHKon
KayecTBa NporpamMmMHbIX
NPOAYKTOB W Nporpamm-
HbIX KOMMJIEKCOB B pas-
NYHBIX 0BnacTsx Yeno-
BEYECKOWN OesATeNnbHO-
CTW.

Kog HasBaHue Koga(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHns
KOMMeTeHLMm

OlK-4 | CnocobeH Haxo- OllK-4.1 | 3HaeT 6a30Bble OCHOBbI | 3HAeT OCHOBHble MeToAdbl  MOCTPOEHMS
OWTb, aHanu3npo- COBPEMEHHOro MaTemMa- | MaTeMaTU4yeckux MoAenen, X pelleHus K
BaTb, peanunsosbl- TUYecKoro annaparTa, aHanmsa nory4yeHHbIX pesynbTaTos.
BaTb NPOrpaMMHoO CBSI3aHHOrO C NPOEeKTK-
1 Ucrnonb3oBaTb poBaHueM, paspaboT-
Ha NpakTuke ma- KOW, peanusaumnen n
TemaTunyeckme OLIeHKOW KavecTBa npo-
anropuTMbl, B TOM rPaMMHbBIX NPOAYKTOB U
yncne ¢ npumeHe- NpOrpamMmmHbIX KOMMMEK-
HMEeM COBpeMeH- COB B pasnuyHbIx obna-
HbIX BblYUCAN- CTAX YernoBeyeckon ge-
TenbHbIX CUCTEM. ATENbHOCTW.

OllK-4.2 | YmeeT ncnonb3oBatb 3HaeT anropuTMbl, UCMOMb3yeMble  Mpu
3TOT MaTeMaTu4eckui COCTaBMeHUN MaTemaTuyeckux mopnenem
annapart B npodeccuno- | NpuknagHbIX 3agau.

HanbHOW AeATENbHOCTU.
OrlK-4.3 | imeeT npakTuyeckuin Ymeet BblOMpaThb " aganTtupoBaTtb

CyLLecTByOLLME MaTEMaTUYECKNE METOAbI
ONs  pelleHns 3aday, BO3HWKAWLWMX B
npoeccnoHansHON OeaTenbHOCTH.




OlK-5 | CnocobeH noHu- | OMNK-5.1 | OcywecTBnseT NOMUCK, YMeeT peanusoBaTb MOWUCK, XpPaHEHWEe WU
MaTb  MPUHLMNbI cbop, xpaHeHue, obpa- | NpeacTaBrneHne MHgopmauun B pesynbraTe
pabotel  coBpe- BO0TKy, NpeacTaBneHme MO EenNMpPOBaHUS.

MEHHbIX  MHJOp- WHpopmaLmm npm pe-
MaUMOHHbIX TEeX- LeHnn 3agad npodec-
HOMOrMA U UC- cuoHanbHoOW AeaTenb-
nonb3oBatb WX HOCTMW.
ONs pelleHuns 3a-
Aay  npodpeccuo- | OMK-5.2 | NMogbupaeT n ncnonb-
HanbHOWN nes- 3yeT MHPOPMaLMOHHbIE
TENbHOCTW. TEXHOMormMm Npu pewe- | Ymeet peanu3oBbIBaTb MeToabl
HWW 3agay Nnpodeccuo- | MatemMaTU4ecKoro MoOennpoBaHus,
HanbHOW OeATENbHOCTU. | MPUMEHSTE MaTeMaTU4eckuid annapat W
YnCNEeHHble  MeTodbl AN YUCIEHHOTO
aHanmMsa M NporpaMMHON  peanu3auuu
MateMaTU4Yecknx  MOAenen Ha 3BM,
OUEeHMBaTb peanucTUYHOCTb UK obnacTb
NPUMEHNMOCTM MOLENMN.

OlK-6 | CnocobeH paspa- | OlNK-6.1 | CocrtaBnset dopmanu- | Bnageet HaBbikamn pa3paboTkm NpUKNagHbIX
GaTbiBaTbL  anro- 30BaHHbIE OMMCaHUS pe- | NporpaMm c NpMMeHeHneMm TEeopum
PUTMbl U KOMMbHO- LIEHWIA NPUKIagHbiX 3a- | MaTtemaTU4ecKoro MoaenMpoBaHus.

TepHble npo- aau.
rpaMmmbl, NpUroa-
Hble Oonsa npaktu- | OMNK-6.2 | NpumeHsaeT anroputMbl, | YMEET NPUMEHSITb pasfnnyHble anropuTMbl
YeCKOro nNpumMeHe- A3bIKN Y TEXHOMOIK ONsl  pelleHns 3agad  MOOENMPOBaHWUS WU
HUSI. nporpamMmMupoBaHusa AN | NpoBOAMTL OLEHKY afeKBaTHOCTU MoZenen.

peLueHnst 3agay npo-

deccmnoHanbHoOM oes-

TenbHOCTH.

OlK-6.3 | PaspabatbiBaeT, otna- | Ymeet paspabaTtbiBaTb nporpaMmmHble

XVUBaeT n TecTupyet
nporpaMmebl, NPUrogHble
ONsi peleHnst 3agad
npodeccuoHansHon ae-
ATENbHOCTMU.

MPOAYKTHI C Lienblo peanusaumm YUCrneHHoro
aKcrnepumeHTa.

12. O6beM gcumunnuHbl B 3a4eTHbIX eauHuuax/yac — 2/72.

Popma NPOMEXYTOYHON aTTEeCTaLMM: 3a4ET C OLEHKON

13. TpymoeMKocTb No Buaam y4yebHon paboTbl

TpynoemMkocTb
Bug yuebHol paboTbl Bcero Mo cemecTtpam
7 cemecTp

AyaNTOpPHbIE 3aHATUS 48 48

nekymmn 16 16

B TOM Yucne: npakTu4eckme 16 16
nabopaTtopHble 16 16

CamocTtogarenbHas paborta 24 24

B TOM 4Ymncne: KkypcoBas paborta (MpoekT)

dopMa NPoOMEXYTOYHOW aTTecTaumm (ak3amMeH) 0 0

Wtoro: 72 72

13.1. CopepxaHme gUCUMNINHbI

Ne n/n

HanmeHoBaHue pasgena
ANCUMNNNHBI

CopepxaHue pasgena AUCUUNIvHBbI

Peannsauus
pasgena
OVCLUMMNINHBI C
NOMOLLLbHO




OHManH-Kypca,

QYMK*
1. Jlekuum
1.1 OcCHOBHbIe MOHATUS U NPUHLMNBI | [OHATME MaTeMaTMyecKon Mogenu, atanbl https://edu.vsu.r
MaTeMaTn4eckoro NOCTPOEHMA MaTeMaTU4EeCKon MOAenun, CBOMCTBa | u/courselview.p
MoaenMpoBaHus MaTemMaTu4ecKkMx Mmoaernen, knaccugpukaums hp?id=10182
MaTemMaTU4eCcKux Mmogernen.
1.2 MMocTpoeHme amMnmupuyecknx CTpykTypa maTemaTudeckom mogenu, noctpoexuve | https://edu.vsu.r
dopmyn 3MNUPNYECKON dopmynel, onpegeneHue | u/course/view.p
napameTpoB amnupuyeckon dopmynbl. MeTtog | hp?id=10182
HaVMMeHbLUNX KBagpaToB.

1.3 OudbdepeHumanbHble Mmogenm ABTOHOMHbIE cucTeMbl AndpepeHunanbHbIX https://edu.vsu.r
ypaBHeHU, ha3oBasi NIIOCKOCTb, knaccudumkaumst | u/course/view.p
0COObIX TOYEK, MEXaHMUYECKNE KonebaHus hp?id=10182

1.4 BBeaeHue B aHanun3 BpeMeHHbIX | CrnaxuBaHuWe BPEMEHHBIX PSIAOB C MOMOLLbO https://edu.vsu.r

psaoB CKONb3SALWMX CPeaHNX, MOAENU KPpMBbIX POCTa, u/coursel/view.p
oUeHKa ageKkBaTHOCTM U TOYHOCTM MoJeren, hp?id=10182
MCNonb30BaHNE aganTMBHbLIX METOO0B
1.10
2. NpakTnyeckme 3aHATUA
2.1 MoHaTne matemaTnyeckon Mpumepsl, X peanusauus, knaccudukalms https://edu.vsu.r
mMogenu mogeneu u/course/view.p
hp?id=10182

2.2 MocTpoeHune amnnpruyecknx 3HaKOMCTBO C BpeMEHHbIMU psgamu, KOMNOHeHTh! | https://edu.vsu.r

dopmyn. Ncnons3oBaHune BPEMEHHbIX PSAOB, NpUMepHI u/course/view.p
TEXHVKN BPEMEHHbIX PAAOB. hp?id=10182

2.3 CrnaxuBaHue BpeMeEHHbIX MeToabl NPOCTbIX N B3BELUEHHbIX CKOMb3SALLN https://edu.vsu.r

psagom cpeaHux u/course/view.p
hp?id=10182

2.4 Pelnenne 3apaun Peanunsauuna metoga HaMMeHbLINX KBagpaToB https://edu.vsu.r

napameTpu4eckom u/course/view.p
naeHTudmkaumm hp?id=10182

2.5 MeTtoa nocnegoBaTenbHbIX Peanunsayus metoga nocrnegoBaTenbHbIX https://edu.vsu.r

pasHocTemn pasHocTen ansa onpeaeneHuns cteneHn u/course/view.p
BblpaBHMBAKLLEro NOIMHOMA hp?id=10182

2.6 Mogenu KpuBbIX pocTa. MNocTpoeHne mogenemn KpmBbIX pocTa and pasHolx | https://edu.vsu.r
KnaccoB (pyHKLMIA u/course/view.p

hp?id=10182

2.7 OueHka kayecTBa 1 TOYHOCTHU Peanusauns metoga dapbuHa-YoTcoHa https://fedu.vsu.r

NnonyyYeHHbIX Mogenen. u/course/view.p
hp?id=10182

2.8 OdnddepeHumansHble mogenu lMocTpoeHne aBTOHOMHbIX CUCTEM https://edu.vsu.r
anddepeHumnanbHbIX ypaBHEHUN, ha3oBoMn u/course/view.p
NMOCKOCTK, Knaccudukaums ocobbix ToUek hp?id=10182

13.2. Tembl (pa3genbl) AUCLUUNIINHBI U BUAbI 3aHATUIA
Bugbl 3aHATUI (KONTM4ECTBO YacoB)
Ne Haumerosanme Temol Jlabopa CamocTosTensHas
n/n | (pasgena) aucumnnuHel | Jlekumn MpakTnyeckne Bcero
TOPHbIC paboTta

OCHOBHbIE NOHATUS 1

1 | rpuHLmns 4 4 4 6 18
lMocTpoeHue

2 AMMUPUYECKUX hOPMYN 4 4 4 6 18
OndpdepeHunansHble

3 Mozenm 4 4 4 6 18
BeeneHwve B aHanus

4 BPEMEHHbIX PSA0B 4 4 4 6 18
Wtoro: 16 16 16 24 72




14. MeToan4yeckue ykazaHMA Ans ody4aroLWmUXCcA No OCBOEHUIO AUCLUMNIIUHDbI

OcBoeHve AMCUMNIMHbI CKNaablBaeTcs U3 ayauTopHon paboTbl (y4ebHOM AesaTensHOCTH,
BbIMNOMIHAEMOM MO PYKOBOACTBOM nMpenogaBaTtenis) WU BHeayauTopHOW paboTbl (yyebHou
AeATenbHOCTU, peanusyemor 00y4atoLLMMCsa CaMOCTOSATENBHO).

AyauTopHasi paboTa COCTOMT M3 paboTbl Ha NEKUMSIX U BbINMOSIHEHWUS] MPaKTUYECKMX
3agaHuMn B ob6bEme, npedycMOTPeHHOM y4yebHbiM nnaHom. Jlekuusi npeacTtaBnsieT coboi
nocrnefoBaTeNlbHOE U CUCTEMaTUYECKOoe M3NoXeHne yyebHoro maTepuana, HanpaBfeHHoe Ha
3HAKOMCTBO OOY4YaloOLMXCS C OCHOBHbIMM MOHSATUSIMA W TEOPETUYECKUMU MOSIOXKEHUSAMU
N3y4yaemon OUCUUMINHBI.

JlekumoHHble 3aHaTUA opmupyloT 6ady Ons NPakTUYEeCKMX 3aHATUR, Ha KOTOPbIX
Nosly4YeHHbIE TEOPETUYECKNE 3HAHUS MPUMEHAIOTCS ANSA pPeLleHUst KOHKPETHbIX MPakTUYeCcKUx
3agad. Obyyarowmmes onst yCnewHoro 0CBOEHUS ANCUUNIINHBI PEKOMEHOYETCS BECTU KOHCMEKT
NneKkuMn n NPakTUYECKUX 3aHATUN.

CamocTosaTenbHasa paboTta npegnonaraet yrnybnéHHoe nsyyeHme oTAeNbHbIX pasgenos
ANCLUMNIIMHBI C UCNOSb30BaHMEM NUTepaTypbl, PEKOMEHOOBAHHOW NpenogaBaTeneM, a Takke
KOHCMEKTOB  JNeKUun, KOHCMEKTOB MpaKkTU4Yeckux 3aHAaATMA. B kayecTBe nnaHa [gns
camocCTodATeNbHON paboTbl MOXET ObiTb Mcnonb3oBaH pasgen 13.1 HacToswen paboyen
nporpaMmmbl, B KOTOPOM 3apMKCMpPOBaHbI pasfensl ANCUMNINHBl N NX coaepxaHue. B pasgene
13.2 paboyen nporpammbl OnpeaensieTca KoNM4ecTBo YacoB, OTBOANMOE Ha CaMOCTOSITENbHYHO
paboTy No Kaxgomy pasgeny aAncumninuHel. bonbliee KoNMMYeCcTBO YacoB HA CaAMOCTOATESbHYIO
paboTy oTBOAMTCSA Ha Hambonee TpyAHble pasgenbl AMCUMNAWHBL. [ns camocToATeNbHOro
N3y4YeHUs oTAenbHbIX pasaerioB AUCUUMNIIMHBL UCMOMb3YeTCs NepedeHb nuTepaTypbl U Apyrux
pecypcoB, NnepeyncrieHHblX B nyHKkTax 15 n 16 HacToswen paboyen nporpammbl. Ob6a3aTenbHbIM
3fIEMEHTOM CaMOCTOATENbHOW PaboThl ABNSETCS BbINOMIHEHME AOMALUHEro 3agaHuns.

YCnewHocTb OCBOEHUSI OUCUMMNIMHBIL OMpenenseTcsas CUCTEMATUYHOCTBIO U TIyOuHON
ayanToOpHOM 1 BHeayauTOpHOM paboTbl obyyatoLerocs.

Mpy MCNonb30BaHUN AUCTAHLMOHHBLIX 0Opa3oBaTerbHbIX TEXHOMOMMA U 3NEKTPOHHOro
obyuyeHns TpebyeTcs BbIMOMNHSATL BCE yKasaHUs npenogaBaTernel, BOBpeMsi NOoAKMoYaTbCs K
OHNaWH-3aHATUSAM, OTBETCTBEHHO MOAXOAUTL K 3aaHUsIM Ans CaMOCTOSATENbHON paboThl.

B pamkax gucuunnuHbl NpegycMOTPeHO NpoBefdeHWe TPEX TeKywmx aTrectauun 3a
cemecTp. PesynbTaTbl Tekyllen yCcrneBaeMOCTU YYUTbIBAKOTCH MNPU BbICTaBIIEHUN OLEHKU MO
NPOMEXYTOYHOW aTTecTaumm B COOTBETCTBUM C nonoxeHvem 1 BIY 2.1.04.16-2019
«lMonoxeHne 0O Tekywen U NPOMEXYTOYHOM aTTecTaumn 3HaHUW, YMEHUM U HaBbIKOB
obyvalowmxcss Ha akynbTeTe KOMMbIOTEPHbIX Hayk BopoHexckoro rocygapcTBeHHOro
YHMBEpCUTETA C UCNONb3oBaHMeEM BannbHO-PENTUHIOBON CUCTEMbIY.

OOGy4yeHne nnL ¢ orpaHNYEHHbIMIU BO3MOXXHOCTSIMU 300POBbS OCYLLECTBISETCS C Y4ETOM
X MHOMBUAOYaANbHbIX NCUXOPU3NYECKMX OCOBEHHOCTEN U B COOTBETCTBUM C MHOUBMAOYANbHOW
nporpaMmon peabunutaumun. Ons nuu ¢ HapyLleHneM crnyxa npy Heob6xoaMMocTu AomnycKkaeTcs
NPUCYTCTBME Ha NEKLUMSX U NPAKTUYECKUX 3aHSATUSIX aCCUCTEHTA, a Takke CypAonepeBOAYMNKOB U
TudpnocypaonepesoaumkoB. pomexyToyHas aTtrectauvst Ans vl C HapylleHWsiMu cnyxa
NPOBOAMTCS B MMCbMEHHOW chopme, Npu 3TOM UCMONb3YHTCs obLwmne KpuTepumn oueHmBanus. Mpu
HeoGXoaNMOCTM BpeMsl NOArOTOBKM Ha 3a4eTe MOXET ObiTb YBENMYeHo. [ns nuu ¢ HapyLleHnem
3peHust  JonyckaeTcs — ayavanbHoe — npepocTaBneHne  MHdopmaumm - (Hanpumep, €
MCNONMb30BaHMEM MNPOrPaMM-CUHTE3aTOPOB pPeyn), a TakKkKe WCMONb30BaHWE Ha NeKUUsx
3BYKO3aNMUCbIBaOLWMNX YCTPOWCTB (AMKTOMOHOB U T.4.). Ha nekumsix n npakTu4eckux 3aHaTUsX
npu HeoBXoAMMOCTM AonyckaeTcs NpUCyTCTBME accucTeHTa. Mpu NnpoBeaeHNN NPOMEXYTOYHOW
aTTecTaumu Oons nuy ¢ HapyleHWeM 3peHust TECTUPOBaHNE MOXET OblTb 3aMEHEHO Ha YCTHOe
cobecenoBaHue no Bonpocam. Mpu Heo6xoaMMOCTU BpeMsi MOATOTOBKM Ha 3K3aMeHe MOXeT
OblTb yBenuMyeHo. [ns nuu C HapyLeHUsiIMM OMOPHO-ABUraTeNbHOro annapata npu
HeobX0AMMOCTM LOMYCKAETCsA NMPUCYTCTBUE aCcCUCTEHTA Ha NEKUUSIX U NPaKTUYECKUX 3aHATUSIX.
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MpomexyToyHas aTTecTauus Anst UL C HapyLlUeHUSIMW OMOpHO-ABMraTenbHOro annaparta
NPOBOAMTCS Ha OOLLUMX OCHOBaHUSIX, NPU HEOGXOOMMOCTM Mpouedypa dk3aMeHa MOXET OblTb
peanusoBaHa AWCTaHLUMOHHO.

15. lMepeyeHb OCHOBHOM W [AOMNONHUTENILHOW NUTEpaTypbl, PeCypCoOB MWHTEpPHeET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLUNIIUHDbI

a) oOCHOBHas nuTeparypa:

Ne
McTouHmnK
n/n
CewmeHoB, A. . MaTtemaTtunyeckoe 1 koMnboTEPHOE MoaenupoBaHue : npaktukym / A.l. CemeHos, U.A.
1 Meyepcknx .— KemepoBo : KemepoBckuin rocygapctBeHHbIn yHuBepcutet, 2019 .— 237 c¢. : vn., Tabn. —

Bubnuorp. B kH .— http://biblioclub.ru/ .— ISBN 978-5-8353-2427-9 .—
URL<http://biblioclub.ru/index.php?page=book&id=574121>

PoauoHos, HO. B. OcHOBbI MatemMaTnyeckoro MoaenupoBaHus: ydebHoe aneKTpoHHoe nsaaHue : yyebHoe
nocobue / KO.B. PoanoHoe, A.l. HaxmaH ; MuH1cTepcTBO 06pa3oBaHms U Haykn Poccuinckon

2 | ®depepauun ; TamBOBCKUIN rocyaapCTBEHHbIA TEXHMYECKUIA yHUBepcuTeT .— Tambos : PIBOY BI1O
"TrTy", 2018 .— 111 c. : Tabn., rpacg. — bubnuorp. B kH .— http://biblioclub.ru/ .— ISBN 978-5-8265-
1886-1 .— URL<http://biblioclub.ru/index.php?page=book&id=570456>

6) gononHuTenbHasa nuTeparypa:

NcTouHnk
n/n

KOpoBuy, B. . MaTemaTnyeckme Moaeny eCTeCTBEHHbIX HayK [AnNekTpoHHbIN pecypc] / KOgoeuy B. N. —
1 | 1-e nu3g. — CaHkr-leTepbypr : JlaHb, 2011 .— 336 c. — KHura us konnekumm JlaHb - Matematnka .—
ISBN 978-5-8114-1118-4 .—URL< http://e.lanbook.com/books/element.php?pll cid=25&pll id=689>

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-0bpa3oBaTenbHble pecypchl (0duulmnanbHble pecypcbl MHTEPHET):
Ne
n/n
1 | 3HB BI'Y: https://lib.vsu.ru/

2 | OnekTpoHHO-6ubnnoTevHasa cucrema "YHusepcutetckasa 6ubnuorteka online": http://biblioclub.ru/
3 | OnekTpoHHO-6MbnnoTevHas cuctema "Jlanb"; https://e.lanbook.com/
4

5

Pecypc

OneKTpoHHO-6nbnuoteyHasa cuctema "KoHcynbTaHT cTygeHTa": http://www.studmedlib.ru
ONeKTPOoHHbIV yHuBepcuTeT BITY: https://edu.vsu.ru/

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 0GecneyeHUs Ans caMoCToATeNIbHOW pa6oThl

Ne McTouHUK
n/n
CewmeHos, A. I'. MatemaTuyeckoe 1 KoMnbloTEPHOE MogenupoBaHue : npaktukym / A.l'. CemeHos, V.A.
1 Meyvepcknx .— Kemeposo : KemepoBckui rocygapctBeHHbI yHusepeuteT, 2019 .— 237 c. : un., Tabn. —
Bubnworp. B ki .— http://biblioclub.ru/ .— ISBN 978-5-8353-2427-9 .—
URL<http://biblioclub.ru/index.php?page=book&id=574121>

17. OOpasoBaTesfibHble TEXHOSIOMMU, UCNOfib3yeMble NpU peanusauum Yy4ebHOWM
AUCLUMNSINHBbI, BKIOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue)

Mpn peanusauum [UCLUUNMAMHBI MOTYT MCMONb30BaTbCA TEXHOMOrMU  3NEKTPOHHOMO
oby4YeHuss U OAMcTaHUMOHHbIE OOpasoBaTeribHble TeXHOMOrMM Ha Gase nopTtana edu.vsu.ru, a
Takke apyrve OOCTYMHble pecypcbl ceTn NHTepHeT.

18. MaTepnanbHO-TeXHU4YECKoe obecneyeHme AUCUUNIINHbI

AyouTtopusa Onst NEKUMOHHbBIX 3aHATUA: MyNbTUMeOna-NpoeKTop, 3KpaH ANs NpoekTopa,
KomnbloTep C BbIxogoM B ceTb «WHTepHeT». CneumanusmpoBaHHas Mebenb (CTonbl


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

y4yeHun4yeckme, cTynbs, gocka). lNporpammHoe obecneveHue: LibreOffice v.5-7, nporpamma gns
npocmoTpa gannos popmata pdf, 6Gpayaep.

AyauTopust  ONnsi NpPakTUYEeCcKUX 3aHATMI:  cneuuwanu3vMpoBaHHas Mebenb  (cTonbl
y4YeHU4Yeckune, CTynbsi, 4OCKa).

Ayantopusa ona nabopaTopHbIX 3aHATUIA: KOMMNbIOTEPbLI C BbIXOAOM B CeTb «/HTEpHET» 1
AOCTYNOM K 3MEeKTPOHHbIM BUBMMOTEYHBbIM cucTemMam, crneumanmsavpoBaHHaa mebenb (CTonbl
y4yeHun4Yeckme, cTynbs, gocka). lNporpammHoe obecneveHue: LibreOffice v.5-7, nporpamma ans
npocmoTpa gannos popmata pdf, 6Gpayaep.

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTalum

Mopsigok OueHKkM ocBoeHusi obyvarowmmncss ydebGHOro MmaTepuana onpepensietcs
coaepkaHMeM crieayoLmx pasaenos AUCUUNINHDI:

WuaukaTop(bl)
Ne HanmeHoBaHve pasgena
KomneTteHuwms(n) OOCTUXKEHUS OueHouHble cpeacTBa
n/n AVCUMNIUHBI (MOAYNS)
KOMMeTeHL MM
1 | Pasgensbl 1-4 OlK-4 OllK-4.1, OlNK- | NabopaTtopHas paboTta 1-6,
4.2, OlK-4.3 NUCbMEHHbIN 0NPOC
2 | Paspenbl 1-4 OlnK-5 OMNK->5.1, OMNK | JlabopaTtopHas paboTta 1-6,
-5.2 NUCbMEHHbI ONMpPOC
3 | Paspgenbl 1-4 OlnK-6 OMNK-6.1, OrK | JlabopaTtopHas pabota 1-6,
— 6.2, OlNK-6.3 NUCbMEHHbI ONMpPOC
MpomexyTouyHasi aTTecTauus Cnvcok BONpoCoB K 3a4eTy,
dopMa KOHTPONs — 3a4eT C OLIEHKON npakTudeckoe 3agaHue

20. TunoBble OLEHO4YHbIE cCpeaAcTBa M MeToAMYeCKMe MaTepuanbl, onpegensiowme
npoueaypbl OUeHUBaHUsA

20.1. TeKyWw M KOHTPOSb yCreBaeMocTun

KoHTponb ycneBaeMocTh N0 AUCLMNIIMHE OCYLLECTBIIAETCSA C NMOMOLLbIO CNeayHLNX OLEHOYHbIX
cpeacTs: nabopatopHas paboTa, NMMCbMEHHbI Onpoc.

MepeyeHb NabopaTtopHbIX paborT:

CrnaxuBaHue BpeMEHHbIX PALOB.

PelleHne 3agaym napameTpuyeckon naeHTudukaumn.

Mogaenb dursnyeckoro MasiTHuKa.

MpononbHble konebaHnsa ynpyroro CTEPXKHSI.

OunHamumka 6ruonormnyeckmx nonynauun. Mogene « XuLWHKK-XepTBay.
Mopaenb aBTOKONEOATENBHOM CUCTEMDI.

oubkhwnE



NabopaTopHasn pa6oTta Ne 1
«CrnaxuBaHue BpeMeHHbIX PgOB»

Lenb paboTbl: aHanu3 1 nccnegoBaHvMe NpPoCcTeENLLNX METOA0B hurbTpaLmnm BpEMEHHOro psaa,
MeToAa NPOCTbIX CKOMb3SLWMNX CPEAHMX U B3BELUEHHbIX CKOSb3SLLNX CPELHUX.

TpeboBaHUA K BbINONMHEHUIO paboTbl: BbiNOfHEHNE nlabopaTtopHon paboTel NpegycmaTpueaeT
aHanu3 MeToLOB MNPOCTOW CKOMb3ALWEN CpedHen M B3BELUEHHOMW CKOSb3slWen cpegHen Ha npumepe
OOHOMEPHOro BpEMEHHOro psaa.

Kputepuu oueHKU: ANs Nony4yeHnst OLEHKN «3a4TeHO» HeoBX0AMMO NoKasaTb BbICOKUIA YPOBEHb
BNageHnsi TEOPETUYECKUM MaTepmanom, ymeTb OObACHUTb NPUHLMN paboTbl HANUCAHHOW MPOrpaMmbl,
BEPHO OTBETUTb Ha JOMNOSTHUTENbHbIE BOMPOCHI.

3apaHue: HanucaTb NporpaMmy, peanusyoLlylo CriaxnBaHue BPEMEHHOro psiga C MOMOLLb.
NPOCTON CKOMb3ALEN CPeAHEN N B3BELLEHHOWN CKONb3sLen cpegHen. MNpoeepuTb paboTy nporpaMmmbl Ha
3agaHHom npumepe. Odopmutb 0TYET NO NabopatopHon paboTe.

NabopaTopHasn pa6oTa Ne 2
«PelwweHne 3agayum napameTpuyeckon naeHTuduKkaumm»

Lenb paboTbl: pelieHne 3agaynm napameTpuyeckon uaeHTUMKauum gns  3agaHHou
nonuHoMmanbHon moaenun. Peanusauma meToda HauMMEHbLUMX KBaApaToOB C LENbK  BblYUCNIEHUS
HEN3BECTHbIX MapaMeTpPoOB MOAENN.

TpeboBaHMA K BbINONHEHUIO PaboTbl: BbiNOSHEHNE NabopaTtopHon paboThl NpegycmaTpuBaeT
aHanu3 3agayn napameTpuyeckon maeHTudMKaumm, peanusauuio MetToga HaMMeHbLUMX KBagpaToB B
cnyyae nonuHomMuansHon mogenu. OTY4ET 0 paboTe 3aknyvaeTcsl B AEMOHCTpaUMM paboTbl Nporpammsl,
06BbSACHEHMM NPUHLMNOB paboTbl anropMTMa, UHTepnpeTaunm pesynbTaToB paboThbl.

Kputepumn oueHKn: ans nonyvyeHns OLEeHKN «3a4TeHO» HeobxoamMMo nokasaTb BbICOKUA YPOBEHb
BNageHnsi TEOPETUYECKUM MaTepmanom, ymMeTb OObACHUTL NPUHLMMN paboTbl HANUCaAHHOW MPOrpaMmbl,
BEPHO OTBETUTb Ha OOMNONHUTENbHbIE BONPOCHI.

3apaHue: HanucaTb Nporpammy, peanua3ylollyld pelleHne 3agadvM  napaMeTpu4eckon
noeHtndukaumn. NpoBepuTb paboTy nporpammbl Ha 3agaHHoOM npumepe. OopMUTL OTYET MO
nabopartopHon paboTe.

NabopaTopHasa pa6orta Ne 3
«Mopenb (hu3n4ecKoro MasiTHuUKa»

LUenb paboTbl: 0OCBOEHNME METOOOB MOCTPOEHMS MaTeMaTU4eCcKOM MOoAenu, e€ pelleHus U aHanusa
pe3ynbTaToB; aHanM3 Ka4eCTBEeHHbIX OCOOEHHOCTEN NOBEAEHUS HENTMHEWHOW ANHAMUYECKOW CUCTEMDI;
BblSICHEHWE 0611acTM NPUMEHMMOCTU NPUBAMXKEHHBIX (NTMHENHbIX) mMogenen konebaHun uanyeckoro
MasTHUKA.

TpebGoBaHMA K BbINONIHEHUIO paboThbl: BbINONHeEHWe nabopatopHon paboTkl NpegycmaTpysaeT aHanuma
Ka4yeCTBEHHOWN M MaTeMaTU4eCKOM MOLENN, HANMMCaHWE NPOrpaMmbl, peanuayoLen YUCNEHHOE peLLeHne
MaTemaTuyeckon mogenu, npoBepky eé paboTbl. OTHET 0 paboTe 3aknio4aeTcs B 4eMOHCTpauun paboTsl
nporpamMmbl, 06BbACHEHMN NPUHLMNOB PaboTbl anropMTMa, MHTepnpeTaumnm pesynbTaToB paboThbl.

Kputepun oueHkM: OnNd MNONydYeHUS OLEHKM «3a4TeHO» HeobXoAMMO nokasaTb BbICOKUA YPOBEHb
BNageHns TEOpeTMYECKUM MaTepmanom, yMeTb O6BACHUTL NPUHLMNA paboTbl HaNMCaHHON NPorpamMMbl,
BEPHO OTBETUTb HA JOMNOSTHUTENbHbIE BOMPOCHI.

3apgaHue: HanucaTb Mporpammy, peanuayloLllylo pelleHne maTemMaTuydeckor Moaenun (Ou3n4eckoro
MaaTHMKa. [poBepuTb paboTy Nporpammbl NyTEM CPABHEHWUSI YNCIEHHOMO PELLEHUSA C aHaNMTUYECKUM B
obnactm nNPUMEHUMOCTU NUHEWHbIX Moaenen. OnpegenuTb rpaHuubl MPUMEHUMOCTU  NMHENHbIX
mogenen. ViccnegosaTb hasoBbI NOPTPET AN Mogenu dunandeckoro masTHuka. OdopMuTb OTHET Mo
nabopaTopHon paboTe.



NabopaTopHasn pa6oTa Ne 4
«MpoponbHble KoNe6aHus ynpyroro cTepXxXHA»

Lenb paboTbl: 0CBOEHME METOAA OCPEAHEHUS NPU MOCTPOEHNN MaTeMaTUYECKOA MOAENW, BbISICHEHWE
KpUTEPNEB aOEKBATHOCTU HEMPEPbLIBHOM W AUCKPETHOW MOAenu NpPoAOoSbHbIX KONebGaHUn CTepXHS.
Tpe6oBaHuA K BbINOJIHEHUIO PaboTbI: BbiNONHEHNE NabopaTtopHon paboTbl NpegycmaTpmBaeT aHanma
Ka4yeCTBEHHOW U MaTeMaTUYECKON MOSENN, HanucaHme NporpaMmbl, peannayoLen YNCNeHHoe peLlueHne
MaTemaTu4eckon moaenu, npoBepky eé paboTel. OTHET 0 paboTe 3aknovaeTcs B 4eMOHCTpauum paboTbl
nporpaMmmbl, OOBSACHEHMM NPUHUMNOB pPaboTbl anropuTMa, MWHTepnpeTauum pesynbTaToB paboThl.
Kputepun oueHKU: ONsi NONydeHUs OLEHKM «3a4yTeHO» HeobXo4MMO MoKa3aTb BbICOKMN YPOBEHb
BNageHnsi TEOPETUYECKUM MaTepmanom, ymeTb OObACHUTb NPUHLMN paboTbl HANUCAHHOW MPOrpaMmbl,
BEPHO OTBETUTb Ha AOMNONHUTENbHbLIE BOMPOCHI.

3apaHwue: HanvcaTtb NporpamMmmy, peanmn3ayoLLyo peLleHne OUCKPETHOM U HEMPEPbIBHON MaTeMaTUYeCKOn
MOZENWN NpoAoNbHbIX konebaHun ynpyroro ctepxHsi. NposepuTtb paboTy nporpamMmMbl NyTEM CpaBHEHMS
UYMCMEHHOrO PELLEHUsT C aHanUTUYEeCKMM O 3a4aHHbIX HadanbHbIX ycrnosuin. Onpegenutb rpaHuubl
NPUMEHMMOCTU AnckpeTHo moaenu. OdopmMuTs OTYET No NnabopaTopHoi paboTe.

NabopaTopHas pa6oTta Ne 5
«[AnHamMuka 6uonoruyeckux nonynsuuin. Mogenb «XULHUK-KepTBa»

Lenb paboTbl: 0CBOEHNE METOAOB NIMHEApM3aLMN 1 aHanu3a mMateMaTtuydeckmx Moaenen HermmHenHon
ONHAMWKM; aHanu3 KayeCTBEHHbIX OCODEHHOCTEN NOBEAEHUSI HENUMHEWHOW LMHAMWUYECKOW CUCTEMb,
nccnegoBaHue Knaccu4eckom moaenn « XULLHUK-KepTBay.

TpeboBaHMA K BbINONHEHUIO PaboThbI: BbINOSIHEHNE NTabopaTopHOM paboTkl NpeaycmMaTpuBaeT aHanus
KayeCTBEHHbIX W MaTeMaTU4eCKux MOAEeneun, OMuCbiBalLWMX AMHAMUKY OMOMOrMdyeckux nonynauuim;
HanucaHve nporpamMmbl, peanuayrLlen YUCNeHHoe pelweHne mogenen ManbTyca, dPepxonbeTa,
BonbTeppa u nx mogudmkaumm. OTYET 0 paboTe 3aknyaeTcs B AEeMOHCTpaummM paboTbl NporpaMmmbl,
06BbACHEHMM NPUHLUMNOB PaboTbl anropuTMa, UHTepnpeTaumnm pesynbTaToB paboThbl.

Kputepuun oueHKU: NS MNONy4YeHUS OUEHKM «3a4yTeHO» HeobXoAMMO Moka3aTb BbICOKMW YPOBEHb
BNageHnsi TeopeTUYeCcKUM maTepmanom, ymeTb OObACHUTb NPUHLMMI paboTbl HaNMCaHHOW MPOrpamMmbl,
BEPHO OTBETUTb HA JOMNOSTHUTENbHbIE BOMPOCHI.

3apgaHue: HanucaTb MNporpaMMmy, peanusytollylo pelleHne MaTemMaTUyecKoW MOoOEeNn MEeXBUOO0BOM
KOHKypeHuun. Nposeputb paboTy NporpaMmmbl NyTEM CPABHEHUSA YNCNIEHHOIO PELLEHNS C aHaNUTUYECKUM
B obnactm NpMMEHMMOCTU NUHEWMHbIX Mogenen. OnpegenuTb rpaHvubl NMPUMEHUMOCTU JIMHENHbIX
mogenen. Wccneposatb as3oBbid nopTpeT And mogenn «XuwHuk-xepTtsay». OopMuUTbL OTYET Mo
nabopartopHon paboTe.

NabopaTopHasa pa6oTta Ne 6
«Moaenb aBTOKONE6aTenbLHOM CUCTEMbI»

Lenb paboTbl: uccnegoBaHMe MaTteMaTUyecKMx Moaenen aBTokonebaTenbHbIX CUCTEM,
n3y4eHune Tononormm asoBoro nopTpeTa aBTokonebaTensHON CUCTEMDI.

TpeboBaHUA K BbINOJIHEHMIO PaboTbI: BbINONHEHNE nnlabopaTopHon paboTel NpegycmaTpuBaeT
aHanu3 KayeCTBEHHOW MOEenv aBTOKONEOaHWN B XMMUYECKUX peakumsix U maTemMaTuyeckon mMogenu
JlecbeBpa-Hukonnca; HanucaHve nporpammbl, peanusylolen yYucneHHoe pewleHne mogenn. OTYET o
paboTe 3aknoyaeTcs B AeMOHCTpauumn paboThbl nporpaMmmbl, 06 bACHEHUM NPUHLMMIOB paboThbl anroputma,
NUHTEepnpeTaumm pesynbTaTtoB paboThbl.

Kputepumn oueHKN: And nory4yeHns OUeHKN «3a4TeHo» HeobxoaMMo nokasaTb BbICOKUA YPOBEHb
BNageHnsi TeOpeTUYECKUM MaTepmanom, ymeTb OObACHUTb NPUHLMN paboTbl HANUCAHHOW MPOrpaMmbl,
BEPHO OTBETUTb Ha [OMNOSMHWTENbHbIE BOMPOCHLI. 3agaHuwe: HanucaTb NporpaMmMmy, peanmayoLLyo
peweHne martemaTtudeckon mogenu Jledespa-Hukonuca. [NpoBeputb paboTy nporpammbl nyTemM
CPaBHEHMS YUCIIEHHOrO peLleHnst C aHanuTMYeckum B obnactu NPUMEHMMOCTU JIMHEWHBLIX MOAENEN.
Onpegenutb NpeaenbHble LMKbl U ToUkn Guddypkaunn. Odopmntb 0THET NO NabopaTopHon paboTe.

3apaHue: HanuncaTb NporpamMmmy, peanuayolylo pelleHne matematmyeckon mogenu Jledespa-
Hukonuca. MNpoeeputb paboTy NporpaMmmbl NyTEM CPaBHEHUSA YUCIEHHOIO pPeLleHns C aHanMTU4eCcKum B
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0o6racTn NPUMEHNMOCTU NUHENHbIX Mogenei. OnpeaenuTb NpeaenbHble LMKIbl U TOUkK Budbdypkaumn.
OdopmuTb oTHET NO NabopaTtopHou pabdoTe.

MpuBenéHHbIE HUXKe 3a4aHUA PEKOMEHAYeTCsl UCNONb30BaTh NPU NPOBeAEHUM ANarHOCTUYECKUX
paGoT AnsA oLeHKU OCTaTOUYHbIX 3HAHUM MO AUCLUNIIMHE

3apaHusa c BbIOOpoM oTBeTa

Ne 3afaHue BapuaHTbl oTBETa BepHbIn oTBET

1 1. TpubnwmwxkéHHoe onncaHne kakoro-nnbo npubnmwkéHHoe onmca-
[anTte onpenenexune obbekTa, npouecca unn SBNeHns, Belpa- | HMe Kakoro-nnbo obb-
mMaTeMaTu4eckorn Moaernu XXEHHOE C NOMOLLIbI0 MaTeMaTUYeCKnX eKTa, npouecca unu sie-

npasun U MaTemMaTU4eCcKon CUMBOJTUKU. NeHus, BblpaXKeHHoe C
2. Cnocob nccnenoBaHns pasnnyHbiX Npo- NMoMoOLLbI0 MaTeMaTuYe-

LLeccoB. CKUX npaswun u MmaTema-
3. TouyHoe onucaHune kakoro-nmbo obbekTa, | TUHECKOW CUMBOIUKM.

npouecca unu SBneHns, BblpaxXeHHoe ¢

NMOMOLLbI0 MaTeMaTMYECKUX Npasnin 1 Ma-

TeMaTn4eCcKon CUMBOSMKM.

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

MogenupoBaHme — 310 LLeCCOB, OCHOBaHHbIN Ha NPUMEHEHUN Ma- | pasnMyHbIX NPOLIECCOB,
TeMaTU4ecKnx Moaenen. OCHOBaHHbIN Ha nNpumMe-
2. Hayka o MeTogax nccnefoBaHusa pasnuy- | HEHUU MaTeMaTUYEeCKNX
HbIX MaTemaTU4ecKux Moaernen Moaenen.
3. Cnocob ncecnegoBaHusa pasnuyHbIX Npo-
LLleccoB, OCHOBaHHbIN Ha NPUMEHEHNU
andpdepeHunanbHbIX ypaBHEHNIA.

3 | AgeksaTHOCTb 1. cooTBeTCTBME U3y4aeMOMy OObeKTy OT- COOTBETCTBME N3yyae-
MaTeMaTu4eckor Mogenu HOCUTENbHO BbIGPAHHOWM CUCTEMbBI €50 MOMY OBBbEKTY OTHOCU-
— 370 CBOWCTB TenbHO BbIbBpaHHOW cu-

2. BO3MOXHOCTb C MOMOLLbIO MaTemMaTunye- CTEMbl ero CBOMCTB
CKUX METOAOB MOMYyYNTb NHTEpPECyoLLmne
uccriefoBaTens yTBepXaeHUs.
3. cooTBeTCTBME N3y4aeMOMy OOBbEKTY OT-
HOCUTENbHO BblIOpPaHHOW CUCTEMbI KOOP-
avHaTt

4 | BpeMeHHbIM pagom 1. nocneposaTernbHOCTb 3HAYEHUI MOKa3a- nocnefoBaTenbHOCTb

HasblBaeTcs Tens (Npy3Haka), ynopsiiodeHHasi B XpOHOMO- | 3Ha4YeHWU nokasartens
rmyeckom nopsifike, T.e. B NopsaKe Bo3pacTa- (npusnaka), ynopsgo-
HWS1 BDEMEHHOIO napameTpa. YeHHasi B XpOHOnornye-
2. nocrnegoBaTenbHOCTb 3HAYEHWIN NoKasa- CKOM nopsigke, T.e. B Mo-
Tens (Npy3Haka), ynopsiiodeHHasi B XpOHONO- | psifke BO3pacTaHus
rMyeckom nopsiake, T.e. B nopsgke yobiBaHUS BPEMEHHOro napa-
BPEMEHHOro napameTtpa mMeTpa.
3. MHOXeCTBO 3Ha4yeHui nokasarens (npu-
3Haka), ynopsijodeHHasi B XPOHOSOrMYeCcKoM
nopsake

5 | YpoBHEM BpeMeHHOro 1. OrtgenbHble HabnwoaeHUS BPEMEHHOro OTgenbHble Habnoge-

psida HasbiBaeTcs psaa. HWsi BDEMEHHOrO psaa.
2. CpegHee apudmeTHnyeckoe BCEX 3HaYe-
HUI BPEMEHHOro psaa.
3. [lepBoe HabnogeHne BPEMEHHOIO psaa.

6 | 3HauyeHwns ypoBHen 1. TpeHa; CE30HHYI0 KOMMOHEHTY; LIMKITMYECKYIO | TPEHA,; CE30HHYH KOM-
BPEeMEeHHOro psaaa moryTt KOMMOHEHTY; CIydaiiHyto COCTaBIAOLLYIO. MOHEHTY; LIMKITNYECKYIO
cofepxartb cnegyoime 2. TpeH; Ce30HHYIO KOMMOHEHTY; KOMMOHEHTY; criyyau-
KOMMOHEHTHI TpeHn, CIy4anHyto CoCTaBnNALWYI0 HYIO COCTaBNALLYIO.
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7 | MNop TpeHaoM NoHMMatoT N3MeHeHne, onpegenstollee obliee HU3MEHEHHUE, OTpeie-
HanpaBrieHne pas3BUTUSA, OCHOBHYHO TEH- JstroIIee ooIee
OEHUMI0 BPEMEHHOrO psiga. ATo cuctema- HAIpABIICHUE Pa3BH-
TU4ecKas COCTaBnALLAas AONTOBPEMEH- TH$1, OCHOBHYIO TEH-
HOro OEUCTBUA.
= JICHIIUIO BPEMEHHOTO
CnyyaiHyto COCTaBNALLYI0 BPEMEHHOTO
psina psna. ITo cucTeMaTu-
CucTemMaTnyeckas COCTaBNSIOLLAs KpaTKo- 9CCKas COCTABIIAIO-
BPEMEHHOro AeNCTBUS. Iias IIOHVFOBPGMCH'
HOTO ACHUCTBHS.
8 | AHanuTMyeckuin noaxon 1. ocHOBaH Ha JONyLWEeHUn, YTO UCCreaoBa- | OCHOBaH Ha gonylue-
Tenb MOXET 3agaTb 00Wun BUA PyHKLUMK, | HUK, YTO UCcnenoBa-
ONUCbIBAIOLLEN PErYNSAPHYIO, HECNTyYan- Tenb MOXET 3agaTb 00-
HYIO COCTaBNALLYIO. Wi BMA YHKUUK, Onn-
2. [lpepocTtaBnsoT nccnegoBaTento anro- CbiBatoLLiel perynsip-
pUTM pacdeTa Hecrny4yarHON COCTaBMso- | Hyt0, HECNyYanHyto COo-
Lwen B nobon 3agaHHbI MOMEHT Bpe- CTaBNAOLLYIO.
MEHMN
3. OCHOBaH Ha AoMyLLEHMM, YTO UCCrefoBa-
Tenb MOXET 3afaTb NokasaTenbHbIN BUA,
dYHKLUK, OMUCHIBAIOLLIEN PETYNSIPHYIO,
Hecny4YanHyr COCTaBIISHOLLIYHO
9 | HasoBuTe meTop, C 1. Metog Pocrepa-CrioapTa. MeTtog ®octepa-CTio-
NOMOLLLbIO KOTOPOro 2. Metoa OapbuHa-YoTcoHa apTta.
MOXXHO onpeaenuTb 3. Takoro meTofga He cyliecTByeT
Hanuune-oTCyTCTBUE
TpeHaa BO BPEMEHHOM
pany
10 | MNMoa nporHo3oM noHMMatoT 1. Hay4yHO 0BOCHOBaHHOE ONMCaHue BO3- Hay4yHO 0BOCHOBaHHOE

MOXHbIX COCTOsIHUIM ob6bekTa B OyayLiem, a
TakKke anbTepHaTUBHbLIM CMNOCOOOM A0CTU-
XKEHUS 3TOr0 COCTOSIHUS.

2. Hay4yHO 0O60OCHOBaHHOE OnucaHue BO3-
MO>HbIX COCTOSIHMI OObEKTa B HACTOSILLEM U
Oyaylwiem, a Takke anbTepHaTMBHbLIM CMOCO-
6OM JOCTUXKEHUSA 3TOr0 COCTOSTHUS

3. cnocobbl 4OCTUXKEHMS BO3MOXHbLIM COCTO-
sHUN ob6bekTa B OyayLiem

onmncaHme BO3IMOXHbIX
COCTOSIHUI ODObekTa B
Oyayliem, a Takke arnb-
TepHaATUBHbLIM CMOCO-
60M JOCTUXKEHUSA 3TOro
COCTOSIHUS.

3agaHus ¢ KpaTKUM OTBETOM

Ne 3apgaHue BepHbin
oTBeT
1 | BepHo nu yTBEpXaEeHUE: CKOMb3ALLME CpeaHNE NO3BONSAKT CrNaanTb Kak CryvarnHble, Tak u na
nepuoguyeckne konedaHusi, BbIsBUTb MMEIOLLYIOCS TEHAEHUMIO B pa3BUTUM NpoLiecca, 1
NO3TOMY CNyXXaT BaXKHbIM UHCTPYMEHTOM NpY hnnbTpaLMn KOMNOHEHT BPEMEHHOTO psaaa
2 | BepHo nu yTBEpXOEHME: NPaBUibHO BbiIOpaHHas Moaenb KPMBOW pocTa AOMmKHa na
COOTBETCTBOBATb XapaKkTepy U3MEHEHUSI TEHAEHLMUN nccregyemoro saeneHus. Kpmeas pocta
No3BOMseT NOMYYNTb BbIPOBHEHHbBIE UMK TEOPETMYECKNE 3HAYEHUS] YPOBHEN ANHAMMNYECKOTO
psaa. OTo Te ypOBHU, KOTOpble Habnaanmcb 6bl B Cryvyae NOfHOro COBNaaeHUs AMHaMUKK
SABNEHNSI C KPUBOW.
3 BepHo nu yTBepxaeHue: MeToq HavMeHbLUMX KBadpaToB NO3BONSET pewwnTb 3agady aa
napameTpuyecKon naeHTUUKaUnn gaHHbIX
4 | BepHo nu yTBEpXAEHWE: aganTMBHbIE METOAbl — 3TO MEeTOoAbl, KOTOPbIEe MO3BOMAKT CTPOUTD aa
CaMOKOppPEKTUpYIoLLMecs (CaMOHacTpanBaroLLmMecsi) Mogenuv, CrnocoOHble onepaTMBHO
pearmpoBaTb Ha ObICTPO M3MEHSIIOLLMECS YCMNOBUS MyTEM y4yeTa NporHo3a, caenaHHoro Ha
npeabigyLwem ware, U yd4eTta pasfnn4yHon MHPOpPMaLMOHHON LLEHHOCTW YPOBHS psiaa
5 | BepHo nn ytBepxaeHue: kputepuin JapbuHa — YOTCOHa NO3BOMNSET BbIIBUTb TPEH BO HeT
BPEMEHHOM psily.
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3a0aHusa ¢ pas3BEPHYTbIM OTBETOM

3apanue 1. lNMpoueaypa pa3paboTkm NporHo3a C MCMONb30BaAHMEM KPMBbLIX pOCTa BKto4vaeT B cebs
cneayoLwme atanbl:

PeweHne.

1) BbIOOP OAHOW MMM HECKOMNbKUX KPUBbLIX, hopMa KOTOPbIX COOTBETCTBYET XapakTepy W3MeHeHus
BPEMEHHOrO psaa; 2) oLueHka napaMeTpoB BblGpaHHbIX KpMBLIX; 3) NpoBepka aAekBaTHOCTU BblIOpaHHbIX
KPUBbIX MPOrHO3MPYEMOMY NPOLLECCY, OLIEHKA TOYHOCTU MOAENEN M OKOHYaTEeNbHbIN BbIGOP KPUMBOW pOCTa;
4) pacyeT TOYEYHOro U UHTEPBarbHOrO NPOrHO30B.

3apaHune 2. HecoBnapgeHwue (baKTI/I‘-IeCKI/IX AaHHbIX C TOY€4YHbIM NPOrHO30M, MOJIy4EHHbIM NyTEM
SQKCTpanonAaunn TeHaeHunn no KpMBbiM poCTta, MOXET ObITb BbI3BaHO:

PeweHne.

1) cyObeKTMBHOM OLWMBOYHOCTBIO BbiGOpa BMAa KPMBOMW; 2) MOrpeLlHOCTbI0 OLEHUBaHWS napamMeTpoB
KpuBbIX; 3) MOrpelHoCcTbio, CBSA3AHHOW C OTKNOHEHWEM OTAenbHbIX HabniogeHun OT  TpeHAaa,
XapaKkTepu3ylLLero HeKOTopbIN CpeaHUin YPOBEHb psaaa.

3apgaHme 3. Mpu OUEHKE «KayecTBa» MoOenu MpOBEPSIOT, YOOBMETBOPSET fiM  OCTaTo4Has
nocregoBaTenbHOCTb CreayrLMM CBOMCTBaM:

PeweHne.

crniydyanMHoctn konebaHuin ypoBHeW psiaa; COOTBETCTBUIO pacnpefeneHvMs OCTaTOYHOM KOMMOHEHTbI
HOpMarnbHOMY 3aKOHY C HyneBbiM MaTeEMaTUYECKUM OXWOAHWEM; HE3aBUCUMOCTM 3HAYEHMIN YPOBHEW
psiga ocTaTkoB Mexay coOon.

3apaHue 4. [epedncnmte OCHOBHbIE Warn kputepus JapbuHa-YoTcoHa

PeweHne.

AnropuTM Ans BbISIBIIEHUSI aBTOKOpPpPEnsiuuM OCTaTKOB Ha OCHoBe KpuTepusi [apBuHa-YoTcoHa
crneaytowmii. Beliasuraetcst runotesa H, 06 OTCYTCTBUM aBTOKOpPENsAUMM OcTaTkoB. AnbTepHaTuBHas
rMnoTesa COCTOUT B HANM4Mm NooXMUTENbHON aBTokoppensaummn 1-ro nopsiaka.

Torga npu cpaBHEHUM pacYeTHOro 3Ha4YeHNs d C TabNMYHBIMU/MOPOrOBbIMU 3HAYEHUAMMU d 4, d, BO3MOXHbI
criegytowne BapuaHThbl:

1. Ecnnd < d;,T0 runoTtesa H, oTBepraeTcsi C BEPOATHOCTbIO OLLIMOKM o B MOSb3Yy MMNOTE3bl O NONOXU-
TenbHOW aBToKOppenAuun.

2. Ecnnd > d,, 7o runotesa H, He OTBepraeTcs.

3. Ecnn d; <d < d,, To Henb3a caenaTb onpedesnieHHbIn BbIBOA. [0BOPAT, 4TO d nonana B obnactb
HeonpeaeneHHoCTH.

Ecnu anbTepHaTMBHOM TrUMNOTE30M SABMSIETCA rMNoTesa O HanMuMM OCTaTKoB  OTpuuaTenbHOM
aBTOKOppENnsAUuMM, TO C MOPOroBbIMM 3HAYEHUAMU cpaBHMBaAeTca BenumuuHa 4-d. Tpu 3ToMm
paccmaTpuBaloT criegylowme BapuaHThl:

1. Ecnm 4 —d < d,, To runoTesa H, oTBepraeTcs
2. Ecnu4 —d > d,, To runotesa H, He oTBepraeTcs.
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3. Ecnn d, <4 —d < d,, To HeNb34 caenaTb onpefeneHHbI BbIBOA. [0BOPAT, 4TO 4 — d nonana B
obnacTb HeonpeaeneHHOCTU.

3apaHue 5.
lMepeuncnuTe OCHOBHbIE LLArK MeToda nocreaoBaTenbHbIX pasHOCTEN

PeweHne.

MocnegoBaTenbHble Pa3HOCTY NPEeACTaBNAT COOON ANCKPETHDBIN NPUONMKEHHbBIN aHanor NPON3BOAHbIX.
MeToa mMoxeT BbITb peanu3oBaH crieayoLLern nocnegoBaTenbHOCTBIO LWaroB (eCnv eCTb BpEMEHHOW psif

Y0, Y1) Y25 +» V)

1' AYt = yt - yt—l'vt: 1; 2!3: e
2. Ny, = AQy) = A%y, = Ay, — Ayeo1, V= 2,34, ...
3. A%y, = A(AMMy,) = Afy, = Ay, — ARy, v =k,

BbluMcnssieM o Tex nop, Mnoka pasHOCTM He CTaHyT MNPMMEpPHO OAMHAKOBbIMM, Torga CTeneHb
BblpaBHMBAIOLLETO MONIMHOMA NPUMHUMAIOT PaBHON NOPSIAKY Pa3HOCTU.

Kputepun oueHnBaHus bannbl
[Mony4yeH NonHbIN OTBET, COOTBETCTBYIOLLUNIA YKa3aHHOMY peLLEHWIO. 3
MmeeTcs BepHasi nocrnenoBaTenbHOCTb BCEX 3TanNoB peLleHus,
060CHOBaHHO NOMy4YeH BEPHbIN OTBET B Criyyae anropuvtMma.
[Mony4yeH HenomnHbLIN OTBET, B LIENOM rnepejatoLLmni CyTb 3agaHus. 2
lMonyyeH HeBEpHbIA OTBET U3-3a BbIYNCIIUTENBHOW OLINOKN, NPy 3TOM
nmeeTcsa BepHas nocrnegosaTeNnibHOCTb BCEX 3TarNoB peLleHns B crny4vae
anroputma.
[Mony4yeH BepHbIN OTBET, OAHAKO NMEKTCH NPOMNYCKN OAHOrO MUIu ABYX 1
3TanoB peLeHns
nnnm
PeleHune He 3aBepLUEHO, OAHAKO BEPHO BbINOSIHEH XOTS Obl OANH U3
3TanoB peLleHuns.
PelueHune He COOTBETCTBYET HU OQHOMY M3 KpUTEPUEB, NEPEYNCTIEHHBIX 0
BblLLE.

20.2. NpomexyToyHaa atrecTayus

MpomexyToyHas aTTecTauusi no AUCUMNIMHE OCYLLEeCTBMSAETCA C MOMOLLbI CNeayoLmx
OLIEHOYHBIX CPEACTB: 80MPOCO8 K 3a4emy.

[MepeyeHb BOMPOCOB K 3a4€Ty
MoHsaTMe maTemaTnyeckon mogenu. TpeboBaHust K MOAENSM.

Mopenb ManbsTyca. Jloructnyeckoe ypasHeHue.

Tunbl maTemaTnyecknx mogenen. CTPYKTypHblE N (PYHKLMOHANbHbIE MOAENMN.
Mogenb BonbTeppa.

[vckpeTHble N HenpepbiBHbIE Mogenn. Moaenb NPoAoNbHbLIX KonebaHun CTePXHS.

Mogenb MexBnaoBOM KOHKYPEHLMN.

N o o bk~ DN PRE

JInHenHbIe N HenuHenHble Mmoaenu. JlInHeapmsauus.
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10.
11.
12.
13.
14.
15.

16.
17.

18.
19.
20.

KonebaTenbHble npouecchl B XMMUN.

[eTepMMHMPOBaHHbIE N BEPOSATHOCTHbLIE MOAESNN.

OCHOBHbIe 3Tanbl MOCTPOEHNA MaTeMaTUyYeCcKo MOAENMW.

OnpegeneHvne BpeMeHHOro psiaa, ero KOMNOHEHTbI, OCHOBHbIE TUMbl BPEMEHHbIX PSAOB.
OcHoBHble aTanbl metoga Pocrepa-CtioapTa.

OcHoBHble aTanbl npoueaypbl CriaaXXMBaHMS C NOMOLLBIO MPOCTbIX CKOMb3SALWMNX CPeAHMX.
OcHOBHbIe aTanbl npoueaypbl CraaXXMBaHMS C NOMOLLbIO B3BELLIEHHbIX CKOMb3SALMX CPEOHUX.
Onpegenenne mogenu kpmeon pocta. lNpmueeante npumep mogenu kpmson pocta. OCHOBHblE
Knaccbl Mogernen KpmBbIX pocTa.

OcHoBHbIe 3Tanbl peleHns 3agadn ngeHtudpukaumm ¢ nomowbio MHK.

OnpegeneHve goBepuTenbHOro nHTepsana nporHo3a. OCHOBHbIE 3Tanbl peLleHnst 3agadm ¢ NoMo-
b0 adanTUBHbLIX METOL0B C MOMOLLbIHO CXEMBbI.

OcHoBHbIe aTanbl NpoLeaypbl KOHEYHbIX Pa3HOCTEMN.

OcHoBHble aTanbl kpuTepust lap6uHa-YoTcoHa.

lMoHsaTMeE KnacTepmsauumn n Knaccuumkaumm. OCHOBHbIE MepPbl PaCCTOSHUI, NPUMEHSIEMbIE B Kna-

CTEepHOM aHanumse.

07151 3AYETA C OLIEHKOW

[nsa oueHMBaHUA pesynbTaToB 06Yy4YeHUsA Ha 3a4€Te C OLEHKOW ucnonbayetcs 4-6annbHas wana:

«OTJIMHHO», «XOPOLIO», «yAOBNIETBOPUTESNIbHO», «KHEYOOBJ1IETBOPUTESTIBHO».

YpoBeHb
KpuTtepun oueHmBaHNs KoMneTeHunin ccpopmumpoBaHH LLikana oueHok
ocTHn
KOMneTeHuumn

MonHoe cooTBeTCTBUE OTBETa 0GY4aloLLerocs BCem
nepeyncrnieHHbIM kputepusaM. OBbyyaloWwmiics 4EMOHCTPUPYET
BbICOKMI YPOBEHb BriafieHns MaTepuanom, OpueHTUPYeTCS B OTnunyHo
npeaMeTHol o6nacTu, BepHO OTBEYaeT Ha BCe AOMNONHUTENbHbIe
BOMPOCHI.

[NoBbILLEHHbIN
YpPOBEHb

OTBeT Ha KOHTpOJ'IbHO-VI3MepVITeJ'IbeIIZ maTtepuan He
COOTBETCTBYET OQHOMY U OBYM U3 NepeynUCrieHHbIX
nokasaTtenem, HO 06yqarou.|,v||7|c;| AaeT npaBuiibHble OTBEThI HA XOpOLIJO

BaszoBbin

onpe,qeneHMVl n TEeopem, ndydaemMblx B Kypce, He Bcerga rnonHoe
X NOHNMaHWE C 3aTpyaHEeHUAMKU Npu BOCnpon3seaeHunun.

YPOBEHb

AOMNONHUTENbHbIE BOMPOChI. [lonyckatoTcs owmnbky npu
BOocCnpoussegeHnn 4actn TeopeTndecknx MOMNOXEHUN.
OTBET Ha KOHTPOJIbHO-U3MEPUTENBHbIV MaTepuar He
COOTBETCTBYET NOOBIM TPEM 13 NEPEUNCTIEHHBIX MOKa3aTenewn,
obyvarowmincsa gaeT HENoOJHbIE OTBETHI HA AOMNOSTHUTESbHbIE MoporoBbin

. YaoBneTBOpUTENBLHO
Bonpockl. ChopMUpoBaHHbIE 3HAHWS OCHOBHBIX MOHATUN, ypOoBeHb

OTBeT Ha KOHTPOSbHO-U3MEPUTENbHBIN MaTepuan He
COOTBETCTBYET M06bIM YETHIPEM U3 NEPEUNCITIEHHbIX
nokasareneun. ObyyaloLwnincs 4EMOHCTPUPYET OTPbIBOYHbIE - HeygosneTBoputensHO
3HaHMsA (NMMBO NX OTCYTCTBMUE) OCHOBHLIX NMOHATUI, ONpPeaeneHni
1 TeopeM, UCNorb3yeMbIX B Kypce.
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