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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHbBI

51.B.[1B.02.02 lNpuknagHag ctatucTuka

1. Koa n HaumeHOBaHMe HanpaBfieHUA NOArOTOBKMU:
09.04.02 NHpopMaLMOHHbIE CUCTEMbI U TEXHOSTOMNN

Mpodunnb noaroToBKKU: MHHPOPMALNOHHbBIE TEXHONOMMN B MEHEPKMEHTE
KBanudukaumsa BbINyCKHMKA: Marncrtp
Popma oby4yeHuUs: o4yHas

Kadenpa, oTBeuyarowan 3a peanmsauuio AUCUUNNUHDbI: Kadenpa umdpoBbIX TEXHOTOMN

o 0 bk~ w

CocTtaBuTenu nporpaMmmbil:
CupoTa EkaTeprHa AnekcaHapoBHa, kaHaMaaT PU3NKO-MaTeEMATUYECKUX HaYK, AOLEHT;

7. PekomeHpoBaHa:
HMC ®©KH (npotokon Ne 7 ot 03.05.2023)

8. YueOHbIn roa: 2023-2024 CemecTp: 2
9. Lenwu n 3apayu y4ye6HON AUCLMNIINHBI

Llenamun ocBoeHus y4ebHOM ANCUMNIINHBI ABASIOTCS:
— UM3y4yeHune OCHOB MaTeMaTU4eCKoro MoAenupoBaHus;
— npuobpeTeHne HaBbIKOB U YMEHUI MOCTPOEHUS MaTeEMaTUYECKUX Modenen;
— ¢opmMupoBaHue npeacrtaBneHnn 0 MHOrOMEpPHOM CTaTUCTUYECKOM aHanuse
CNnyYanHbIX NPOLLECCOB W1 CriydyarHbIX NONen, MatemMmaTu4eckomM annapare, NnpuHumnax
pa3paboTkM N KOMMbITEPHOW peanu3aunun MeTogoB M anroputMoB MOLENMPOBAHNUSA
CrnyYyanHbIX NMPOLLECCOB U NOJIEN.



3agaun y4yebHOM aNCLUNIINHbI:

— oBnageHue yHaamMeHTanbHbIMM NOHATUAMU, MONyYEeHNe NPeaCcTaBNeHU O
MeTodax U anroputMax MoaenMpoBaHUsl Criy4YanHbIX MPOLECCOB U Nonen;

— W3y4YeHMe OCHOB CTaTUCTMYECKOW TeopuuM OMNTMMANbHOIO OUEHMBAHUS
MOCTOSIHHbIX NapaMeTpPoB B UMPOBbLIX cucTeMax 06paboTkmM MHdopMaLmu;

— 00y4yeHMe KIacCUMYeckMM U COBPEMEHHbIM MeTogamM MaTeMaTUYecKux
nccnegoBaHuii, pacCMOTPEHUE pe3ynbTaToB U uaew, HeobxoaMMbIX ANs U3y4YeHus
APYrMX MaTeMaTU4eCcKmUX AUCLUMNIINH;

— BblpaboTka HaBblkOB OOpalleHMs €  U3yYaemMbiM MaTeMaTU4ecKUM
annapaTtom;

— BOCMWTaHME KPUTUYECKOrO BOCMPUSTUS MaTeMaTUYeCKUX BbiCKa3blBaHWUN,
NOBbILLIEHNE CTaHAAPTOB MaTeMaTU4ecKOW CTPOrocTM M MOHUMAHMS MPaKTUYECKOM
060CHOBAHHOCTM M3y4yaemMoro MaTepuana WU BblGpPaAHHOTO YPOBHS  CTPOroCTy
N3NOXEHNS;

—pa3sutune MaTeMaTn4eckom UHTYUUMUN, TOYHOCTWU BbIMNOJIHEHNA MaTeMaTU4eCKUX

OI'IepaLl,I/IIZ N coBepLleHCTBOBaHNe obwen KynbTYpPbl MbILUNTEHUA.

10. MecTo y4ye6HOM ancuMnuHbI B cTpykType OOIT:

AncumnnuHa oTHocuTes K 6r1oky b1 yyebHoro nnaHa (4actb, hopmmupyemMas y4acTHUKamm

obpasoBaTernbHbIX OTHOLLUEHWN).

11. MnaHupyemble pe3ynbTaTbl OOy4YeHUst MO AucCUUNIIMHe/MOoAyNo (3HAHUA, YMEHUA,
HaBbIKM), COOTHEeCEHHble c nnaHMpyemMbiMuU pe3ynbTatamu OCBOEHMUSA
obpa3oBaTenbHON NporpamMmbl (KOMNETEHUMAMN) U UHOUKATOPaMU UX OOCTUXKEHUA:

Kog HassaHwue komneTeHUnn Kog(bl) WuaukaTop(bl) MnaHupyemble pesynbTaThl
obyyeHus
MK-6 CnocobeH onpegenate | MK-6.1 | YmeeT obpabatbiBaTh | 3HaTh: 6asoBble NMOHATUSA

Ka4yecTBO NpoBOAUMbBIX AaHHble  MPOBOAMMbIX | MHOTOMEPHOIO  CTaTUCTUYECKOro

nccnegoBaHui, nccnegoBaHum ¢ aHanusa criyyarviHbIX MpoLEeccoB U

obpabaTbiBaThb, ncrnonb3oBaHMeM nonew, MaTemaTuU4ecKyto

WHTepnpeTnposaTb 7 COBpPEMEHHbIX MeTOoA0B | (hOPMYNNPOBKY 6a30BbIX

oopMnATb  pesynbTaThl aHanusa uHdopmauuy 1 | anropuTMoB aHanu3a AaHHbIX.

npoBeAeHHbIX NHAOPMaLIMOHHBIX

nccregoBaHnn m TEXHOMOrMM.

npeacTaBnsaTb pe3ynbTaThl

NpodheccroHansHoMy MNK-6.2 | Ymeet NpoBOAUTL | YMeTb: noabupaTtb afekBaTHble

coobuuecTsy. aHamus n o6obuieHne | metoabl Z anropuTMbl
Hay4yHbIX  [daHHbIX B | MOOENUPOBaHUS cnyyamHblx
COOTBETCTBUN C npoLeccoB W nornen, a Tawkke
3ajadyamu anroputmbl COBMECTHOr0
nccnegoBaHns n| pasnuyeHus " OLUEeHMBaHNA
onpegensTb MOCTOSIHHbIX napameTpoB,
HanpasneHns anroputmbl BOCCTaHOBIEHMWS
AanbHenwmnx cnyvarHbIX nonen, ymeet
nccnegoBaHnni ncnonb3oBaTtb MeToabl
pa3paboTok. CTaTUCTUYECKOro aHanu3a AaHHbIX.

12. O6beM AucUMNnHbI B 3a4eTHbIX eguHunuax/yac — 4/144.

dopmMa NPOMEeXyTOYHOM aTTecTauun: sKk3ameH
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13. TpyAoeMKoCTb NO BUAaM y4ebHom paboTbl

TpynoemMkocTb
Bupg yuebHom paboTbl Bcero Mo cemecTpam
2 cemecTp

AyauTOpHbIE 3aHATUSA 32 32

nekuum — —

B TOM yucne: | npaktuyeckue 16 16

nabopaTtopHble 16 16

CamocToqartenbHasa paboTa 76 76

B TOM 4mcrie: kypcoBasi paboTta (MpoekT) — —

dopMa NpoMexXyTo4HON aTTecTaumm 36 36
(ak3ameH)

NToro: 108 108

13.1. CopepxaHue QUCLUUNNUHbI

Peanusauuns
pasgena
Ne n/n HaunmeHoBaHue pasgena Coepxanue pasaena ANCLMIAHb! ONCUMMIWHBI C
ONCUMNIUHBI NMOMOLLbIO
OHNawH-Kypca,
QYMK*
1. MpakTnyeckue n nabopaTopHbie 3aHATUSA

11 OcHOBHbIE NOHATUSA U NpuHUMNBI | [oHATME  maTemaTtudeckon Mmogenu, dTanbl | https://edu.vsu.r
MaTeMaTn4eckoro NOCTPOEHMS MaTeMaTU4eCKkon MOaenu, CBOMCTBa | u/course/view.p
MOAEeNMPOBaHUA MaTemMaTuU4eckmx Mogenewn, knaccudpukaums | hp?id=4616

MaTemMaTU4eCcKnx Mmogernen.

1.2 CnyvaiiHble npoueccsol n| MHoromepHbIn CTaTUCTUYECKNI aHanums. | https://edu.vsu.r

cnyYyamnHble nons CnyvaiHble BeKTOpbl M WX CcTaTUcTMYeckue | u/course/view.p
XapaKTepPUCTUKM. CnyyanHble npouecchl, | hp?id=4616
cnyyanHble nocrneaoBaTenbHOCTU n nx
CTaTUCTUYECKME XapaKTEPUCTUKN.

1.3 OcHoBbI cTaTUcTU4eckon Teopun | MapKoBCKME BEKTOPHbIE CrydanHble NPOLeCChl U https://edu.vsu.r
ONTUMaribHOro oLueHnBaHus nocneposartensHocTU. MeToabl 1 anropuTmsl u/course/view.p
NMOCTOSIHHbIX NapamMeTpoB B MOAENMPOBaHNs CcnyvyanHbIX NPOLECcCcoB B hp?id=4616
undpoBbIx cuctemax obpaboTkn | guckpeTHom Bpemeru. O6Lwmi nogxoa.
nHdopmaLumm CkansipHble 1 BEKTOPHbIE Cry4alHble nons.

OcHoBHble xapakTtepucTuku. MeTtoabl 1 anropuTMbl
MOOENNPOBaHMWS Cy4YanHbIX NONEN.
1.4 BBeneHue B aHanun3 BpeMeHHbIX | CrnaxmBaHnMe BPEMEHHbIX PSOOB C MOMOLLbIO https://edu.vsu.r

pAnoB

CKONb34LWKMX cpeaHnx, Moaesin KpuBbixX pocTa,

u/course/view.p

oueHKa ageKkBaTHOCTM U TOYHOCTM MoJeren, hp?id=4616
NCnonb3oBaHWe aganTMBHbLIX METOO0B
13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN
Buabl 3aHATWMI (KONMYECTBO YacoB
Ne HanmeHoBaHue TemMbl n C
n/n a3fena) AUCLMNMNHGI pakTunye amMmocTosiTenbHasi
(¢ ) ke NaBopaTopHble pabora Bcero
OCHOBHbIE MOHATUS U
NPUHUMMNbI 5
1 | matematudeckoro 4 4 16 4
MOAEeNMpPOBaHNS
Cny4anHble npouecchl n
2 cny4variHble nonsi 4 4 20 28




OCHOBBI CTaTUCTMNYECKON
Teopum ONTMMarbHOrO
OLeHVBaHNS
NMOCTOSIHHbIX

3 | hapamMeTpoB B 4 4 20 28
LMpPOBLIX cMCTEMAx
obpaboTkn nHpopmarmm

BBeneHve B aHanun3
BPEMEHHbLIX pSO0B

NToro: 16 16 76 108

14. MeToan4yeckme ykasaHus Ans o6y4arowmxcs No 0CBOEHUIO AUCLUNIIUHbI

OcBoeHne aNCUMNNUHBI CKNagbiBaeTca U3 ayautopHon paboTbl (y4ebHON AeaTeNnbHOCTMH,
BbINOSIHAEMOM NOA4 PYKOBOACTBOM MpernogasaTens) u BHeayguTopHon paboTbl (ydebHoun
AeATenbHOCTN, peanM3yemMon obyyarLwmmcs caMOCTOATENBbHO).

AyaouTtopHaa paboTta coctouT u3 paboTbl Ha NEKUMSIX M BbIMOSTHEHUS MPaKTUYECKUX
3agaHun B O6bEMe, npedyCMOTPEeHHOM Yy4yebHbiM nnaHoM. Jlekuus npencraBndeTr cobou
rnocregoBaTesfibHOe U cucTeMaTUyeckoe usnoxeHue ydebHoro marepuana, HanpaBfeHHOe Ha
3HAaKOMCTBO OOyYaloLWMXCA C OCHOBHbIMU MOHATUAMU W TEOPETUYECKUMM MOSTIOXKEHUSMM
n3yyaeMon OUCUMUNINHBI.

JIeKuMoHHble 3aHATMA dopMupyoT 6asy Ona NPaKTUYECKUMX 3aHATUA, Ha KOTOPbIX
nosly4YeHHble TeopeTudeckne 3HaHUSA NPUMEHSIOTCA ONA peLleHUs KOHKPETHbIX MPaKTUY4eCKUX
3agad. Obyyaowmmesa ans ycrnewHoro 0CBOEHUsS: AUCUUNIIMHBI pEKOMEHAYETCS BECTU KOHCMNEKT
NeKuMn N NPaKTUYECKUX 3aHATUN.

CamocTosaTensHas pabota npegnonaraet yrnybnéHHoe usyydyeHne otaernbHbIX pasgenos
ANCUMNIIMHBI C UCMONb30BaHMEM NUTepaTypbl, PEKOMEHOOBaHHON npenodaBaTeneM, a Takke
KOHCMEKTOB  JEKUMA, KOHCMEKTOB MpakTU4ecKux 3aHAaTuin. B kavectBe nnaHa Aang
CaMOCTOATENbHON paboTbl MOXeT 6bITb ucnonb3oBaH pasgen 13.1 HacTosiwen paboyen
nporpaMmmbl, B KOTOPOM 3adMKCUPOBaHbI pasaenbl ANCUMNNMHBI U UX cogepxanune. B pasgene
13.2 pabouyen nporpammbl onpeaensieTcst KONMYeCTBO YacoB, OTBOAUMOE HA CaMOCTOATENbHYHO
paboTy No Kaxgomy pasgeny AuCcUMnIMHbl. bonbluee KonMyecTBO YacoB Ha CaMOCTOATENbHYIO
paboTy oTBOAMTCA Ha Haubonee TpyaHble pasgensl AMCUMNAWMHBL. [ns caMOCTOSATENbHOro
N3ydeHnst OTAENbHbIX pas3genoB ANCUUMNIIMHBI UCNONb3YeTCa nepedeHb nutepaTypbl U ApYrnx
pecypcoB, NepeyncnieHHbIX B NyHKTax 15 n 16 HacToswen pabdoyen nporpammbl. O6sa3aTensHbIM
3N1eMEHTOM CaMOCTOATENbHOM paboThbl ABNAETCA BbINOSIHEHNE JOMALUHErO 3a4aHus.

YCNewHoCTb OCBOEHUSI AUCLMNIIMHBbI ONpeaenseTca CUCTEMATUYHOCTBID U NyOMHOMN
ayauToOpHOM 1 BHeayauMTOpHOM paboTbl obyyatoLerocs.

ﬂpm ncnosib3oBaHMM ANCTAHUMOHHbIX O6DGSOBaTeJ'IbeIX TEXHOMNOMMN U ONEKTPOHHOro
06yqu|/|$| Tpe6yeTCFI BbIMOJIHATL BCE YKa3aHWUA npeno,u,aBaTeneM, BOBpeMA NOAKIKYAaTbCA K
OHNanH-3aHATUAM, OTBETCTBEHHO NOAXOAMTb K 3a4aHUAM 19 CaMOCTOATENTbHON pa6OTbI.

B pamkax gucumnnuHbl NpegycMOTPEHO MNpoBedeHMe TPEX TeKywux aTtTecTaumin 3a
cemecTp. PesynbTatbl Tekyllen ycrneBaemMOCTM YYUTbIBAOTCH MNPU BbICTABAEHUM OUEHKM MO
NPOMEXYTOYHOM aTTecTaumMm B COOTBETCTBUM C nosioxeHnem [1 BlIY 2.1.04.16-2019
«[lonoxeHne o0 Tekywen N MNPOMEXYTOYHOM aTTecTauun 3HaHUW, YMEHUA U HaBbIKOB
obOyvarowmxca Ha akynbTeTe KOMMbKOTEPHbIX Hayk BOpPOHEXCKOro rocyaapCTBEHHOro
YHUBEPCUTETA C UCNONb30BaHNEM BannbHO-PENTUHIOBON CUCTEMbIY.
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OO6y4eHne nuL ¢ orpaHUYeHHbIMU BO3MOXHOCTSIMU 310POBbSI OCYLLIECTBMSETCS C Y4ETOM
UX MHOMBUAOYaNbHbIX NCUXOMU3NYECKMX OCOBEHHOCTEN U B COOTBETCTBUM C WHAMBUAYaNbHON
nporpammon peabunutaumu. [Ans Ny ¢ HapyLleHuem cnyxa npyu Heo6xoauMoCTy OoMNyCKaeTcs
NPUCYTCTBME Ha NEKUMSX N NPAKTUYECKMX 3aHATUAX aCCUCTEHTA, a Takke CypaonepeBoaYMKOB U
TucbnocypaonepeBoaymkoB. MpomexyToyHast aTTectauus Ans vy C HapyLeHusiMU cryxa
NPOBOAMTCS B NMMCbMEHHON hopMe, MPU 3TOM UCMONb3YHTCS 0bLmne KpuTepum oueHnsaHms. Mpu
HeobXxoaNMOCTM BpeMsi MOArOTOBKN Ha 3a4eTe MOXeT ObiTb yBenvMyeHo. [ins nuuy ¢ HapyLieHnem
3peHust  OonyckaeTcsi  ayauanbHoe — npegocTaBneHve  MHdopmauuu  (Hanpumep, C
NCNONMb30BaHMEM MNPOrpamMm-CMHTE3aTOPOB PeYn), a Takke WCMONb30BaHNE Ha NeKumsix
3BYKO3aMNMUCbIBaOLNX YCTPOUCTB (ANKTOOHOB U T.4.). Ha Nekuusx n npakTuyecknx 3aHaTusx npu
Heo6XxoaMMOCTM [onycKkaeTcs MNpUCyTCTBME accucTeHTa. [lpy npoBegeHUM MNPOMEXYTOYHOM
aTTecTaumMm Oons nuy ¢ HapylweHWeM 3peHusi TECTUPOBaHNE MOXET OblTb 3aMEHEHO Ha YCTHOe
cobecenoBaHve no BonpocaM. Mpu Heo6XoaUMOCTM BpeMsi MOATOTOBKM HAa 3K3aMeHe MOXeT
OblTb yBENuWYeHo. [Ns nuy C  HapyweHUsiIMM  OMOopHO-ABWUraTenlbHOro annapata npu
HeobXxoaMMOCTM OMyCKaeTCst MPUCYTCTBME acCUCTEHTA Ha NEKUMUSIX U NPaKTUYECKMX 3aHATUSX.
MpomexyToyHas aTtTecTauus Ofs NUL C HapyLlleHWsIMU OMopHO-ABUraTeslbHOro annapara
NPOBOAMTCS Ha OOLUMX OCHOBaHMSX, NpU HEeoGXoAUMOCTM npoueaypa dk3ameHa MOXKET ObiTb
peanu3oBaHa AUCTaHLMOHHO.

15. MepeyeHb OCHOBHOW W [AOOMONHUTENbLHOW nNUTepaTypbl, PeCcypcoB WHTEpPHET,
Heo6XoAUMbIX AN 0CBOEHUA AUCLMUMIIUHBI
a) ocHoBHas nuTeparypa:

Ne
n/n

McToYHMK

KaraH, E. C. MpuknagHoi cTtaTMCTUYECKNA aHanm3 AaHHbIX: yd4ebHoe 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>.

Bbype, B. M. MeTtoabl npuknagHou ctatuctukn B R u Excel [nekTpoHHbI pecypc] : yuebHoe nocobue /
Bype B. M., NapunuHa E. M., Cegakos A. A. — 3-e n3g., ctep. — CaHkt-letepbypr : JlaHb, 2019 .— 152
c. — PexomengosaHo YMK MM-ITY CI16I'Y B kayecTBe y4ebHoro nocobusi A4ns cTygeHTOB BY30B,
obyyvarowmxcsa no HanpasneHusam «lpuknagHaa matematuka n uHdopmartumka», «PyHgameHTanbHas
nHdopmaTmKa U MHPOPMALMOHHBIE TEXHONOTUNY, A TakkKe APYrMM MaTtemMaTUYeECKUM U
€CTECTBEHHOHAY4YHbIM HanpaBfeHUsIM 1 CNeLUanbHOCTAM B 0611acTU TEXHMKM U TeXHONOrnn .— KHura u3
konnekuun Jlanb - MaTtematuka .— ISBN 978-5-8114-2229-6 .—
<URL:https://e.lanbook.com/book/112057 >.

6) DononHWUTenNbHas nuTepaTypa:

Ne
n/n

MNCcTOYHMK

Mataneiukun, M.A. Teopus BepoAaTHOCTEN, MaTeMaTuyeckas ctaTucTika U cnyvarHele npoueccobl / M.A.
1 | Matanbiukun, [N A. XaukeBud. - MuHck : Belwanwas wkona, 2012. - 720 c. - ISBN 978-985-06-2105-4 ; To
xe [BnekTpoHHbIN pecypc]. - <URL: http://biblioclub.ru/index.php?page=book&id=136001>

MaHuueBa, A. B. lMNpuknagHas ctatuctrka [QneKTpoHHbIN pecypc] : ydebHoe nocobue / aHnyeBa A. B. —

2 1-e nsg. — CaHkr-MNeTepbypr : Jlanb, 2017 .— 172 c. — KHura u3 konnekumm JlaHb - MatemaTtuka .—
ISBN 978-5-8114-2450-4 .—<URL: https://e.lanbook.com/book/91890>

B) MHCpOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (odumumanbHble pecypcbl MHTEPHET):

Ne
n/n

1 | 3HB BI'Y: https://lib.vsu.ru/
2 | OnekTpoHHO-6MBNMoTEeYHas cucTeMa "YHuBepcuteTckas bubnuoteka online": http://biblioclub.ru/
3 | OnekTpoHHO-6UbNMoTeuHas cuctema "flaHb": https://e.lanbook.com/

Pecypc
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https://lib.vsu.ru/
https://lib.vsu.ru/
http://biblioclub.ru/
http://biblioclub.ru/
https://e.lanbook.com/
https://e.lanbook.com/

4 | OnekTpoHHO-6MbnmnoTedHasi cuctema "KoHcynbTaHT ctygeHTa": http://www.studmedlib.ru
5 | OnekTpoHHbI yHuBepcuteT BIY: https://edu.vsu.ru/

16. NMepeyeHb y4eOHO-MeTOANYECKOrO ob6ecnevyeHNs ANs CaMOCTOATeNbHOM paboTbl

Ne

MNcToYHMK
n/n

Matanbiukun, M.A. Teopus BeEpOATHOCTEN, MaTeMaTnyeckasl CTaTUCTMKa U crny4vaiHble npouecchbl / M.A.
1 Matanbiukmn, [N A. XaukeBud. - MuHck : Beiwanwasg wkona, 2012. - 720 c. - ISBN 978-985-06-2105-4 ; To
xe [QnekTpoHHbIN pecypc]. - <URL: http://biblioclub.ru/index.php?page=book&id=136001>

MaHnyeBa, A. B. MNpuknagHas ctatuctyka [QNekTpoHHbI pecypc] : yuebHoe nocobue / MaHnyeBa A. B. —
2 1-e n3g. — CaHkr-lNeTepbypr : JlaHub, 2017 .— 172 c. — KHura u3 konnekumn Jlavb - MatemaTtuka .—
ISBN 978-5-8114-2450-4 .—<URL.: https://e.lanbook.com/book/91890>

17. O6pa3oBaTtefibHble TEeXHONOrMW, MUCNONb3yeMble nNpu peanusaumm y4ebHoM
OUCUMNNUHBbI, BKNOYas AOUCTaHUUOHHble obpasoBaTtenbHble TexHonorun (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue)

Mpu peanusaumnm AUCUMNIUHBI MOTYT WCMONb30BaTbCA TEXHONOTMM  3MEKTPOHHOIO
oby4yeHnss U OucTaHUMOHHble obpasoBaTernbHble TexHonormm Ha 6ase noptana edu.vsu.ru, a
Takke Apyrve OOCTYMHble pecypcbl ceTn NHTepHeT.

18. MaTepnanbHO-TeXHUYECKOe obecnevyeHne AUCLUNIIUHbI

AyouTtopusa And NEeKUMOHHbIX 3aHATUI: MyNnbTUMeOna-nNpoeKkTop, 3KpaH ANs NpOoeKTopa,
KomnbloTep C BbixogoM B ceTb «WHTepHeT». CneumanuampoBaHHas Mebenb (CTonbl
ydyeHunyeckme, cTynbs, aocka). NporpammHoe obecneyeHue: LibreOffice v.5-7, nporpamma ans
npocmoTpa gannos dopmaTta pdf, 6payaep.

AyaouTtopusa ansa nabopaTopHbIX 3aHATUI: KOMMbIOTEPbLI C BbIXOAOM B Ce€Tb «HTEPHET» U
AOCTYNOM K 3MEKTPOHHbIM OMBNMoTeyHbIM cuctemam, cneumanuanpoBaHHas mebenb (CTonbl
y4yeHun4yeckme, cTynbsl, gocka). NporpammHoe obecneyeHue: LibreOffice v.5-7, nporpamma ans
npocmoTpa gannos copmaTta pdf, Gpaysep.

19. OueHo4HbIe cpeacTBa ANA NPOBeAeHUSA TEKYLEN N NPOMEXYTOYHOWN aTTecTauum

MopsiAoK OLEeHKM OCBOeHUs obyvawwmmucs yd4ebHoro martepuana onpepgensietcs
coaepkaHneMm crieayoLmx pasaenos ANCUMNINHDI:

HanmeHoBaHue pasgena WHavkaTop(bl)
Ne KomneTteH

ONCUMNIUHBI (Moayns) OOCTMKEHNSA OueHouYHble cpeacTBa
n/n umnsa(un)

KOMNeTeHLMK

OCHOBHbIE NOHATUS 1

NPUHUMNBI MK-6.1
1 MATEMATUYECKOMo MK-6 MK-6.2 JlabopaTopHble paboTbl 1-5

MoOEeNUpPOBaHMUs

CnyyanHble npoueccbl 1 MK-6.1
2 cnyvaiHble nons MK-6 MK-6.2 JlabopaTopHble paboTbl 1-5
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OcHoBbI
CTaTUCTUYECKON TeopUn
ONTUManbHOro
OLEeHVBaHNS

MK-6.1
3 NOCTOSAHHbIX MK-6 MK-6.2 JlaBopaTopHbie paboTbl 1-5
napameTpoB B
LMdpPOoBbLIX

cuctemax

obpaboTkn nHdopmarmm

BeeneHue B MK-6.1
4 aHanuma MK-6 MK-6.2 JlabopaTopHble paboTbl 1-5
BPEMEHHbIX PSA0B
Ne HanmeHoBaHue pasgena| KomneteH WHankaTop(bl)

n/n AVCUMNINHBI (MOAYNS) uns(n) OOCTUXEHUsI OueHouHble cpeacTBa
KOMneTeHumu

MpomexyTouHasa atTtectaums dopma

[MepeyeHb BOMPOCOB K 3K3aMeHy
KOHTPOIS — 3K3aMeHy

20. TunoBble OLEHOYHbLIE cpeactBa “M wMeToaun4vyeckume mMartepuanbl, onpepensarouine
npoueaypbl oueHnBaHunsA

20.1. TeKyLLMn KOHTPOIb yCNeBaeMoCTHn

KoHTponb ycneBaemocTn Mo ANCUUNITMHE OCYLLECTBASETCA C NMOMOLLBIO CreayHLMX OLEHOYHbIX
cpencTs: naboparopHasi paboTa.

MepeyveHb nabopaTopHbIX paboT:

CrnaxueaHne BpeMeHHbIX PSAoB.

PelleHune 3agayum napameTpmuyeckon naeHTudukaummn.

MogenvpoBaHue cnyyYyanHbIX NPOLECCOB W CryvanHbIX NOMENn.

AnropuT™M reHepaumn peanusauumn crny4anHoro npolecca Kak peanusaumm cnyyanHoro Bektopa.
AnropuTtm ckonb3ssilen cymmbl (CC). HaxoxaeHne KoadhhULMeHTOB CKOMb3ALWEN CYMMbl YACNIEHHbBIM
METOO0M.

arwdE

Na6opaTopHasa pa6oTta Ne 1 «CrnaknBaHue BpeMeHHbIX PAOOB»

Llenb paboTbl: aHanu3 n nccnegoBaHne NpocTenwmnx MeTogoB unbTpauumn BpEMEHHOro psaa,
MeTOoAa NPOCTbIX CKOMb3ALLNX CPEAHNX U B3BELLEHHbIX CKOMb3SALWNX CPEOHUX.

TpeboBaHMA K BbINOSIHEHUIO PabOTbI: BbINOMHEHNE nabopaTtopHon paboTbl NpegycMmaTpmBaeT
aHanmM3 MeTodoB MPOCTOW CKONb3dLWen cpedHen n B3BELUEHHOW CKOMb3swen cpedHen Ha rnpumepe
OZIHOMEPHOTro BpeEMEHHOro paja.

Kputepumn oueHkn: ansa nonyvyeHms oLueHKM «3a4TeHo» HeobxoauMo NokasaTb BbICOKUA YPOBEHb
BNageHnsi TEOPETUYECKUM MaTepuanom, ymeTb 06bACHUTL NpUHLKMA paboTbl HANMCaHHOW NMPOrpamMmebl,
BEPHO OTBETUTb HA JOMNOMHUTENbHBIE BONPOCHI.

3apaHue: HanucaTb NPorpaMmmy, peanuayroLLyo CriaXnBaHMe BPEMEHHOMO psaa C MOMOLLb.
NPOCTOM CKOMb3sLLEen cpefHen n B3BELLEHHON CKonb3slen cpegHen. MNposepuTtb paboTy nporpaMmmbl Ha
3agaHHom npumepe. Odopmutb 0TYET NO NabopaTtopHoun pabdoTe.

Na6opaTtopHasa pa6oTa Ne 2 «PelwieHue 3agayum napameTpuveckon naeHTudpmnkaumm»



Lenb paboTbl: pelweHne 3agjayn napamMeTpuyeckon wuaeHTudukauum ans  3agaHHou
nonMHoMmanbHon moaenu. Peanusaumss mMeToga HaMMEHbLUMX KBagpaToOB C LESbI  BblYMCNEHMUS
HEeM3BECTHbIX NapamMeTpoB MOAESN.

Tpe6oBaHuUA K BbINOMHEHUIO PaboTbl: BbINOMHEHWE nabopaTopHoM paboTbl NpeaycMmaTpuBaeT
aHanm3 3agadn napamMmeTpuyeckon MaeHTudukaumm, peanusauuio MeToga HaMMEeHbLUMX KBagpaToB B
cny4dae nonuHomuansHon mogenu. OTYET 0 paboTe 3akniovaeTcs B AeMOHCTpauum paboTbl NporpamMmel,
06BbACHEHMM NPUHLUMNOB PaboTbl anropMTMa, UHTepnpeTaumnm pesynbTaToB paboThbl.

Kputepumn oueHkn: ansa nonyvyeHns oueHKn «3a4TeHo» HeoOXoaMMo nokasaTb BbICOKMIA YPOBEHb
BNageHnsi TEOPETMYECKMM MaTepuanom, ymeTb 06bsACHUTb NpuHUMN paboTbl HANMCaHHOW NPOrpamMmebl,
BEPHO OTBETUTb HA JOMNOSTHUTENbHbIE BOMPOCHI.

3apaHume: HanucaTb NporpaMMmy, peanu3ylollylo pelleHne 3adavvm  napaMmeTpuyveckomn
naeHtndukaumn. poBepuTb paboTy nporpammbl Ha 3agaHHOM npumepe. OgopMUTbL OTYET Mo
nabopaTopHon paboTe.

Na6opaTopHasa pa6oTta Ne 3 «MogenupoBaHue cny4YyamHbIX NPOLIECCOB U CIy4YauHbIX
noneun»

Llenb paboTbl: 0CBOEHME METOA0B U anropuTMOB MOAENMPOBAHUS CrlyYanHbIX NPOLIECCOB B AUCKPETHOM
BpemeHun. Obwmin nogxod. MoagenupoBaHne CKanspHbIX M BEKTOPHbIX CryyanHbix nonen. OcBoeHue
MEeTO40B M anropuTMoOB MOAENNPOBAHNS CyYarHbIX NOMENn.

TpeboBaHMA K BbINONHEHMIO pPaboOTbI: BbINONHEHME nabopatopHon paboTbl npegycMaTpuBaeT
HanvMcaHMe NporpaMmbl, peanuayloLlen anropuTMbl MOLENMPOBAHMSA Crly4alHbIX NPOLLECCOB M Nonen B
ONCKPETHOM BpeMeHun, NpoBepky e€ paboTbl. OTYET 0 paboTe 3aknyaeTcss B AeMOHCTpauun paboThbl
nporpaMmmbl, 06bSICHEHMN NPUHLMNOB PaboTbl anropMTMa, MHTepnpeTaunm pesynbTaToB paboThbl.
Kputepun oueHKU: ANs NOMyYeHUs OLIEHKM «3ayTeHO» HeobXxoaMMO noka3aTb BbICOKUA YpPOBEHb
BNageHusi TeopeTnYeckKnM MaTepmanom, yMeTb 06bACHUTL NPUMHUUN paboTbl HANMCAHHON NPOrpamMMbl,
BEPHO OTBETUTb Ha JOMNOSHUTENbHbIE BOMPOCHI.

3apgaHue: HanucaTb MporpaMMmy, peanuayroLlyro MOOENMPOBaHUA ChyvarHbIX MPOLLEeCCOB U nonen B
anckpeTHoM BpeMeHn. OdopmMuTb OTHET Mo nabopaTopHon paboTe.

NaGopaTtopHasa pab6oTta N2 4 «kKAnropuT™M reHepauum peanusauum criy4amHoro
npouecca Kak peanusauuu criy4amHoOro BeKkropa»

Llenb pa6oTbl: OCBOEHWE anropuTMa reHepaumn peanuaauum criydaHoro npolecca kak peanvsaumm
CINy4anHoro BeKTopa, ero peanusauus.

TpeboBaHMA K BbINOSIHEHNIO PabOThI: BbINOMHEHME NabopaTopHon paboTbl NpeaycmMaTpuBaeT aHanus
W peanuaauuio anropytma reHepaumm peanusauumn cryv4amHoro npouecca Kak peanmsaumm criy4anHoro
BekTopa. OTYET 0 paboTe 3akntovaeTcs B AEMOHCTpaLUun paboTbl nporpammbl, 0O6bACHEHUN NMPUHLINMNOB
paboTbl anropuT™Ma, MHTEpnpeTaLmm pesynbTaToB padoThl.

Kputepun oueHkU: Ons NOnyyvyeHUs OLEHKU «3adTeHO» HeobxXxoouMmo MnokasaTb BbICOKMA YPOBEHb
BNageHnsi TeoOpeTUYECKUM MaTepmuanom, yMeTb 06bACHUTL NpUMHUUN paboTbl HANMCAHHON NPOrpamMMbl,
BEPHO OTBETUTbL HA JOMNOJTHUTENbHbIE BOMPOCHI.

3apgaHue: Hanucatb MporpaMMy, peanuaylowlylo anropuTtM reHepaumm peanu3auun  CriyYanHoro
npouecca Kak peanusaumm cnyydanHoro Bektopa. [lpoBepuTb paboTy mporpammbl NyTEM CPaBHEHUS
YNCNEHHOr0 peLleHNss C aHaNUTUYEeCKUM AN 3adaHHbIX HavanbHbIX ycrosuin. Onpeaenntb rpaHulbl
NPUMEHUMOCTU ANCKPeTHON mogenun. Odopmntb oTHeT No nabopaTtopHor paboTe.



Na6opaTtopHasn pa6oTta Ne 5 «cAnroputm ckonb3asuen cymmbl (CC). HaxoxaeHue
K03(p(PULMEHTOB CKOMNb3ALLEN CYMMbI YACNIEHHBIM METOA0M»

Lenb paboTbl: ocBOoeHVe U peanusaums anroputma ckonb3sdwen cymmbl (CC), HaxoxaeHue
KO3hpnUMEHTOB CKOMb3ALWEN CYMMbl YACTIEHHBIM METOLOM.

TpeboBaHMA K BbINOMHEHNIO PabOThI: BbINOSIHEHNE NabopaTopHON paboTbl NpegycMaTpmMBaeT aHanu3
N uccrnegoBaHne anroputMa CKOmnb3siLLen CyMMbl, @ Takke YMCIIEHHOro MeToAa anropnutMa CKonb3siLLen
cyMmMmbl. OTYET 0 paboTe 3aknioyaeTcs B AeMOHCTpaumm paboTbl NporpaMmmMbl, 06bACHEHUN NPUHLMNOB
paboTbl anropMTMa, MHTepnpeTauun pesynstaTos paboTbl.

Kputepun oueHKU: ANs MNOMyYeHUS] OLIEHKM «3a4yTeHO» HeobXxoaAMMO Mnokas3aTb BbICOKUA YpPOBEHb
BNageHnsi TeOpeTUYECKUM MaTepuanom, yMeTb 06bACHUTb NpUMHUUN paboTbl HANMCAaHHOW NPOrpamMMel,
BEPHO OTBETUTb HA JOMNOSHUTENbHBIE BONPOCHI.

3apgaHue: HanucaTb NporpamMMy, peanuayoLLyo YUCITIEHHOE HaxoXaeHne KoadMULUMEHTOB CKONb3SLLEN
cyMMbl ¢ nomoubto anroputma CC. OdopmuTb 0T4ET No nabopaTopHon paboTe.

MpuBeaéHHbIe HMXe 3aA4aHUs peKoMeHAYyeTCsl UCNOoNMb30BaTh NPU NPOoBeAeHUM ANAarHOCTUYECKUX
paGoT onsA OLEeHKU OCTaTOUYHbIX 3HAHUM MO AUCLUNIIMHE

3apaHusa c BbIOOpoM oTBeTa

Ne 3agaHue BapuaHTbl oTBeTa

MpubnuxéHHoe onucaHne Kakoro-nmbo
obbekTa, npoLiecca Unu sBNeHns,
BbIpaXXeHHOEe C NOMOLLbHO
MaTemaTU4eCcKMX NpaBum u

BepHbii oTBET

NpuBnMKEHHOE
onucaHue Kakoro-nmbo
obbekTa, npouecca unu
SIBNEHMS, BblpaXKeHHOE C

[awnte onpepenexHune
MaTeMaTU4eckon Moaenm

2. maremaTuyeckoi cuMmBonuku. Cnocob NOMOLLbIO
ncenenoBaHmMa pas3fiMyHbIX NMpPoLEeCCOoB. MaTeMaTu4eCKmnx
To4yHOe onucaHune Kakoro-nubo obbekTa, npasun n
npouecca unnm gdBlieHusa, BblpaKeHHOoe C MaTtemaTU4ecKon
noMoulbld MaTeMaTudyecknx npasusl U | CUMBOJIUKA.

MaTemaTU4eCKON CUMBOSUKMN.

2 | MaTtemaTtuyeckoe Cnocob nccnenoBaHus pasnuyHbIX Cnocob wuccnepoBaHus
MoAenvpoBaHue — 370 NpoLLecCcoB, OCHOBaHHbLIN Ha NPUMEHEHUN | pasfnUyHbIX MPOLECCOoB,
MatemaTudeckux mogenen. OCHOBaHHbI Ha
Hayka o meTogax nccriegoBaHus NpUMeHeHUn
pasnuyHbIX MaTeMaTU4ecKkux mogenen MaTemMaTU4eCcKux
Cnocob uccrnegoBaHusa pasnuyHbIX Moaenen.
npoLieccoB, OCHOBaHHbIW Ha NPUMEHeHUN
AnddepeHunansbHbIX YpaBHEHNI.
3 | AgeksaTHOCTb COOTBETCTBME M3yYaeMOMY OObeKTy COOTBETCTBME
MatemaTudeckon mogenu OTHOCUTESbHO BbIOPAHHOWM CUCTEMBI €0 n3y4yaemomy obbekTy
— 370 CBOMCTB BO3MOXHOCTb C MOMOLLbIO OTHOCUTEIbHO

MaTeMaTU4YecKUX MeToA0B MonyyYnuTb
WHTepecyloLme ncenenosartens
YyTBEPXOEHUSA. COOTBETCTBUE
N3y4yaeMomMy 06 bEKTY OTHOCUTENBHO
BblGpaHHOW CUCTEMbI KoopauHaT

BblIOpaHHOW CUCTEMBI
€ro CBOWCTB




BpeMeHHbIM pagom
Ha3sblBaeTcs

1.

nocrefoBaTeNbHOCTb 3HAYEHUIA

nokasaTens (NpusHaka), yrnopsiioyeHHas B
XPOHOMOIMYECKOM MOpsiAaKe, T.e. B NOpsiake
BO3pacTaHusl BpEMEHHOTo napamMeTpa.

2.

nocnenoBaTenbHOCTb 3HAYEHU

nokasaTtens (Np13Haka), ynopsigodeHHasi B
XPOHOMOrM4YeCcKoM Nopsiake, T.e. B NOpsiake
ybbIBaHUSA BpEMEHHOro napameTpa

3.

MHOXXECTBO 3Ha4YeHUI NokasaTens

(Mpu3Haka), ynopsiaoyeHHas B
XPOHOMOrM4YeckoM nopsiake

nocneaoBaTenbHOCTb
3Ha4YeHuI nokasarens
(npu3Haka),
yrnopsiioNeHHas B
XpPOHOorn4eckom
nopsiake, T.€. B Nopsiake
BO3pacTaHusi
BPEMEHHOro napameTpa.

YpoBHeM BPEMEHHOI0
pana HasblBaeTcs

1.

OtagenbHble HAbnaeHNS BPEMEHHOIO

papa.

2.

CpenHee apudMeTnyeckoe BCeX 3HaYEeHWM

BPEMEHHOro psaaa.

OTaenbHble
HabnogeHus
BPEeMEeHHOoro psiaa.

3. lNepBoe HabnogeHWe BpeMeHHOro psaa.
3HayeHus1 ypoBHen 1. TpeHA; CEe30HHYI0 KOMMOHEHTY; TpeHp; CE30HHYI0
BPEMEHHOrOo psiga MoryT LMKNNYECKYHO KOMMOHEHTY; CIyYyanHyto KOMMOHEHTY;
coaepxartb criegyoume COCTaBISAOLLYIO. LIMKINNYECKYHO
KOMMOHEHTHI 2. TpeHpa; Ce30HHYI KOMMOHEHTY; TPeHs, KOMMOHEHTY;
Cny4ariHyl0 COCTaBNAOLLYIO cny4variHyto
COCTaBMSAOLLYHO.
Mop TpeHaom noHumatoT 1. wun3MeHeHue, onpegensollee obuwee W3MEHCHHE,
HanpaBreHue pasBuUTHS, OCHOBHYHO onpesensomniee ooIee
TeHOeHUMIO  BpeMeHHoro  paga.  OTO|  yappasieHue
cuctemartnyeckas cocTasnstoulas DPa3BHTHS, OCHOBHYIO
,qonroaupemeHHoro OEenCTBuS. TeH/ICHIINIO
2. CnyvanHyto COCTaBnsIlOLLY0O BPEMEHHOMO BPEMEHHOTO PSa. DTO
pAAa cucTeMaTHuecKas
3. Cucrematnyeckas cocTaBnsoLas
KpaTKOBPEMEHHOIO OENCTBUA. cocTaBJIstoas
JIOJITOBPEMEHHOT'O
EUCTBUA.
AHanuTnyeckuii noaxoa 1. ocHoBaH Ha JonyLieHumu, YTO | OCHOBaH Ha JONyLLEHUN,
uccrnegoBatenb MOXeT 3agaTb OOLWMIA | YTo uccneaoBaTenb
BMA, dyHKUMN, onucbiBatoLLen | MOXeT 3aaaTb OOLLUNA
perynsipHyto, Hecrny4yanHyo | Bua pyHKUuMK,
2. CcoCTaBnsioLLyH. onucbiBatoLen
lMpenocTaBnsOT uccnegoBarernto perynsipHyto,
anropuTMm pacyeTa Hecny4anHom Hecrny4YamnHyro
cocTaBnsitoLlen B Nobon 3agaHHbIN COCTaBIIAoOLLYIO.
3. MOMEHT BpeMeHU OCHOBaH Ha
OOMyLLEeHMM, 4YTO UccregoBaTenb MOXET
3agaTh NokasaTenbHbI BUA yHKLNK,
OMUCLIBAKOLLEN PETYNSPHYIO,
Hecny4YanHy CoCTaBnsoLLYIO
HasoBuTte meTop, ¢ 1. 2. MeTtog docrtepa-Crioapta. MeTtog MeTtog ®ocTepa-
MOMOLLIbIO KOTOPOro 3. [HapbwuHa-YoTcoHa CTtoapra.

MOXHO onpenennTb
Hanun4yne-oTcyTcrene
TpeHOa BO BpeMeHHOM

psay

Takoro meTofa He cyllecTByeT
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10 | Nopg NpPOrHO30M MOHUMALOT

1. Hay4HO 060CHOBaHHOE onucaHue
BO3MOXHbIX COCTOSAHUI 00bekTa B ByayLuem,
a Takke anbTepHaTMBHBIM COCOGOM
DOCTMXXEHUSA 3TOr0 COCTOSIHMS.

2. Hay4HO 060CHOBaHHOE onucaHue
BO3MO>XXHbIX COCTOSIHU 0bbekTa B
HacTosdLweM n Oyayuiem, a Takke
anbTepHaTMBHbLIM CNOCODOM OOCTUXKEHUS
3TOro COCTOSAHUSA

3. Cnocobbl AOCTUKEHNSI BO3MOXXHbIM
cocTosiHMM obbekTa B ByayLiem

Hay4yHO 060OCHOBaHHOE
onncaHme BO3MOXHbIX
COCTOsIHMI OObekTa B
fyayliem, a Takke
anbTepHaTUBHbLIM
CNocoBoM JOCTUKEHUS
3TOr0 COCTOSIHMSA.

3agaHus ¢ KpaTKMM OTBETOM

Ne 3apaHue BepHbIn oTBET
1 | AnroputMm, KOTOPbIN NO3BONSET CrNaAWTb Kak CryyarnHble, Tak U Nepruoanyeckme Anroputm
konebaHus, BbIABUTb UMEIOLLYIOCA TEHAEHLUMIO B pasBUTUM NpoLecca, U No3TOMy NPOCTbIX
cry>aT BaXXHbIM UHCTPYMEHTOM Npu punbTpaLMm KOMNOHEHT BPEMEHHOIO paga CKOMb3ALLNX
cpeaHux
2 | Mogenb KpuBOK, KOTOpasi COOTBETCTBYET XapakTepy M3MEeHEHUS TeHOAEHLMN Mopgenb kpuson
nccnegyemMoro sBneHus. pocta
3 | Kakyto 3agady no3BonsieT pewnTb METOA HaMMEeHbLUNX KBagpaToB? 3agady
napameTpu4ecKon
naeHTudmkaumm
OaHHbIX
4 | MeToabl, KOTOpbIE NO3BONSAT CTPOUTL CAMOKOPPEKTUPYIOLLMECS AganTvBHble

(camoHacTpauBatoLmecs) mogenu, cnocobHble onepaTMBHO pearnpoBaTth Ha BbICTPO | MeToAbI
N3MEHSIIOLLMECS YCIOBUS NMyTEM yyeTa NporHo3a, CAeNaHHOoro Ha npeablayLiem ware,
1 y4eTa pasnuyHon MHPOPMaLMOHHON LLEHHOCTU YPOBHS psiaa

5 | C kakolt uenblo ucrnonbayetcsa kputepuit JapbuHa — YoTcoHa Ansa aHanuaa gaHHbix? | C Luenbio aHanusa

agekBaTHOCTN U
Ka4yecTBa Mmoaenu

3agaHus ¢ pasBEPHYTLIM OTBETOM

3apanue 1. Mpoueaypa pa3paboTky MPoOrHo3a C UCMONb3oBaHMEM KPUBbLIX pPoOcTa

cneayoLme aTanbi:

PeweHne.

BKMNtoYaeT B cebs

1) BbIGOp OOHOW UMM HECKONbKMX KPMBbLIX, POpPMa KOTOPbIX COOTBETCTBYET Xapakrepy W3MEeHeHuUs
BPEMEHHOrO psAa; 2) oueHka napaMeTpoB BblibpaHHbIX KpMBbIX; 3) NpOBepKa ageKBaTHOCTU BblOpPaHHbIX
KP1BbIX NPOrHO3MPYEMOMY NPOLIECCY, OLleHKa TOYHOCTM MOAENEN N OKOHYaTENbHbIN BbIGOP KPUBOM POCTa;
4) pacyeT TOYEYHOro U MHTEPBANbHOrO MNPOrHO30B.

3apaHume 2. HecoBnageHne aKTUYECKMX AaHHbIX C TOYEYHbIM MPOrHO30M, MOMYYEHHbIM MNyTEM
9KCTpanonsAumMm TEHAEHUMM NO KPUBBLIM POCTa, MOXET ObITb BbI3BaHO:

PeweHne.
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1) cyObeKTUBHOW OWMGOYHOCTLIO BbIGOpa BMAA KPUBOW; 2) MOrPELUHOCTHI0 OLEHWBAaHWUA MapameTpoB
KpMBbIX; 3) MOrPEeLHOCTbI, CBA3AHHOMW C OTKIIOHEHMEM OTAENbHbIX HabnAeHWn OT TpeHaa,
XapaKTepusyrLLEro HEKOTOPbLIV CPeaHUI YPOBEHb paaa.

3apaHme 3. npu OLEHKE «KayecTBa» MOAENW NPOBEPSIOT, YOOBMNETBOPSET NM  OCTaTOYHas
nocreaoBaTenbHOCTb CreayoLwWwnM CBOMCTBaM:

PeweHne.

cny4yaiHOCTU KonebaHuin ypoBHel psaa; COOTBETCTBUIO pacnpedeneHus OCTaTOYHOM KOMMOHEHTHI
HOPMarnbHOMY 3aKOHY C HyMNeBblM MaTeMaTUYeCKUM OXWOAHWMEM; HE3aBUCUMOCTM 3HaYEHWUiA YpOBHEW
paOa ocTaTkoB Mexay coboil.

3apaHwue 4. [epeyncnnte oCHOBHbIE Warn kputepus JapbuHa-YoTcoHa

PeweHne.

AJ'IFOpVITM ONnA  BbIABNEHUA aBTOKOppendunun OCTaTKOB Ha OCHOBE KpUtepud ,D,apBVIHa-yOTCOHa
CJ'Ie,EI,yI'OLLl,VIIZ. BuiaBuraetcsa runotesa HH, 00 OTCYTCTBUN aBTOKOppenAunun oCTaTKoB. AJ'IbTepHaTI/IBHaFI
rmnoTesa COCTOUT B HANM4Mm NOSNOXNTESTbHOM aBToOKoppenaunm 1-ro nopsaaka.

Torga npu CpaBHEHWM pPaACYETHOro 3HadeHusa dd ¢ TabnMYHBIMW/MOPOroBbIMU 3HAYeHUAMU ddi,dd;
BO3MOXHbI CriefyloLime BapuaHTbl:

1. Ecnn dd < dd; ,To runote3a HH, OTBEpPraeTca C BEPOATHOCTbIO OWMOKM o B MOMb3y rMNoTesbl O
NONOXUTENBbHOW aBTOKOPPEenALnn.

2. Ecnndd > dd;, To runote3a HH, He oTBepraeTcsi.
3. Ecnu ddi<dd<dd:, T0 Henb3sa caenaTb onpeaeneHHbIn BeiBoAd. [0BOPAT, YTO dd nonana B obnactb
HeonpeaeneHHoCTH.

Ecnn anbTepHaTMBHOW rMNoTe30M SABMSIETCA [UNOTE3a O HanuuuyM OCTaTKoB  OTpuuaTenbHoW
aBTOKOPPENSLUA, TO C NMOPOroBbIMM 3HAYEHUSIMM CpaBHMBaeTCs BenvdmHa 4-d. MNpy aTom paccmaTpmBatoT
criegytolne BapuaHThbl:

1. Ecnu 4 —dd < dd;, To runotesa HH, oTBepraeTcs

Ecnu4 —dd > dd;, 1o runotesa HH, He oTBepraeTcs.
3. Ecnnddi <4 —dd<dd;, To HeNb3s caenaTb onpeaeneHHbIn BbiBOA. [0BOPAT, 4TO 4 —dd nonana B
obnacTb HeonpeaeneHHOCTH.

3apaHue 5.
Mepeuncnute OCHOBHbIE LIArM MeToda nocrneaoBaTenbHbIX pasHoCTeN

PeweHne.

MocnepoBaTenbHblE pa3HOCTU NPEACTaBNAT COOOWN ANCKPETHBIV NPUBNMKEHHBIN aHanor NPON3BOAHbIX.
MeTog moxeT ObITb peanu3oBaH crneaytoLLern NocneaoBaTenbHOCTLIO LWaroB (eCnNn eCTb BPEMEHHOMW psag

YY0,YY1, YY25eer s YYnn):

1. Ayyu=yyu—yyu-1,Vu=1,23, ..
2. N2yyu=A(Ayyu) = A2yyu = AYyYeu —AYYi-1, Vo= 2,34, ...
3. Axyytt = AAk-1yytt = Akkyytt = Ak—1yyte —Ak-1yyee—1, Vie= kk, ...
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Bbluncnsiem go Tex nop, noka pa3HOCTWU He CTaHyT NpuMepHO OAMHAKOBbIMW, TOorga CTeneHb
BblpaBHMBaKOLWEro noJyinHomMma npuHMMatroT paBHOVI nopAOKy pa3HOCTU.

Kputepun oueHnBaHus banneol

[Mony4yeH NosHbIA OTBET, COOTBETCTBYIOLLNIN YKa3aHHOMY pELLEHMIO. 3
NmeeTcs BepHass nocrnefoBaTeNnbHOCTb BCEX 3TanoB peLleHus,
060CHOBaAHHO NOMy4Y€eH BEPHLIN OTBET B Cy4Yae anroputma.

Morny4yeH HENOSHbIA OTBET, B LLENOM Nepeaatowwunii CyTb 3aaHus. 2
Morny4YeH HEBEPHbIN OTBET M3-3a BbIYMUCIIMTENBHOW OLLUMOKK, NpY 3TOM
NMeeTCs BepHasi MocrneaoBaTeNlbHOCTb BCEX 3TaNOB PeLLeHnst B criyyae
anropuTma.

MNMony4yeH BepHbIM OTBET, OOHAKO MMEKTCA MPOMYCKNU OOHOro uUnu ABYX 1
3TanoB pelleHus
nnu

PeweHne He 3aBepLlieHo, OAHaKo BEepHO BbIMNMOJTHEH XOTA Obl 0OAMH 13
3TanoB pelleHns.

PeweHune He COOTBETCTBYET HM O4AHOMY U3 KpUtepmnes, NnepedHmnCrieHHbIX 0
BbilLE.

20.2. NMpomexyTo4yHasa aTrectauus

MpomexyToyHas artTecTaumsi Mo AUCUMMNINMHE OCYLLUECTBISAETCS C MNOMOLLbI CreayoLwmnx

OLIEHOYHBIX CPeACTB: NepeyeHb BONPOCOB K 3K3aMeHY.

16.
17.

18.
19.

MepeyvyeHb BONPOCOB K 3K3aMeHy

MHoromepHbIi CTaTUCTUYECKUIA aHaNn3.

Cny4yariHble BEKTOPbI M UX CTaTUCTUYECKME XapaKTEPUCTUKN.

CniyyarHble npoueccsl, CriyvyarnHble NocneaoBaTenbHOCTN N NX CTaTUCTUYECKME XapaKTEPUCTUKMN.
MapkoBCKMe BEKTOPHbIE Cry4ariHble NPoLecChl U NocregoBaTenbHOCTH.

MeToabl n anroputMbl MmogennpoBaHnA CJ'Iy‘-IaI7IHbIX npoueccoB B ANCKPETHOM BPEMEHMN. CKaJ'IFIprIe
N BEKTOPHbIE CJ'Iy‘-IaIZHbIe nonsi. OCHOBHble XapaKTepPUCTUKN.

MeToabl 1 anropuTMbl MOAENMPOBAHUSA ClyYanHbIX MNONEMN.

BanecoBckue oueHku. MNprmepsl X anropuTMUYECKON peanuaauuu.

ANropyTMbl COBMECTHOTO PasfiMyeHns U OLEHNBAHNSA MOCTOAHHbLIX NapamMeTpoB.

ANropuTMbl OLEeHNBaHUA (BOCCTAHOBIIEHUSA) CyYanHbIX NOMew.

BBeaeHve B aHanm3 BpeMeHHbIX psagoB. OCHOBHbIE 3Tarnbl MOCTPOEHUA MaTeMaTnyYecKon Moaenu.

. OnpepgeneHne BpeMeHHOro psga, ero KOMNOHEHTbI, OCHOBHbIE TUMbl BPEMEHHbIX PSAO0B.

. OcHoBHble aTanbl meToga ®octepa-CrioapTta.

. OcHOBHbIe aTanbl Npoueaypbl CriaxXvBaHWs C MOMOLLbIO NPOCTbIX CKOMb3ALWMX CPEOHUX.

. OcHoBHble aTanbl Npoueaypbl CriaXXuBaHUs C NOMOLLbIO B3BELLEHHbIX CKOMb3ALLNX CPEAHMX.

. Onpegenenne mogenu kpueown pocta. NpuseanTte npumep mogenu kpnson pocta. OCHOBHbIE Kraccehbl

Mozernemn KpmBbIX pocTa.
OcHoBHbIe 3Tanbl peleHns 3agayun ngeHtudunkaumm ¢ nomowbio MHK.

Onpep,eneHme AOOBEPUTENTBHOIO WMHTEepBana nporHo3a. OcHoBHble 3Tanbl peweHna 3apadn C
nomMoLbo aaanTUBHbIX METOA0B C MOMOLLIbIO CXEMbI.

OcHoBHble aTanbl Npoueaypbl KOHEYHbIX Pa3HOCTEN.
OcHoBHble aTanbl kpuTepus JapbuHa-YoTcoHa.
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20. TMoHaTtne Knacrepu3aumn " KJ'IaCCI/ICbVIKaLl,I/IVI. OCHOBHbIE MeEpbI paCCTOFIHMVI, NPUMEHAEMbIE B
KnactepHOM aHarnunse.

[na oueHuBaHWA pe3ynbTaToB 00y4eHWs Ha 9k3aMeHe wucnonb3yeTcs 4-6annbHas Lwana:
«OTIINYHOY, «XOPOLLO», «YAOBIETBOPUTENBHO», KHEYAOBNETBOPUTENBHON

YpoBeHb

KpuTepum oueHnBaHNs KOMMNETEHLNI cchopmmpoBaH LLikana ougeHok
HOCTHU

KOMMeTeHLNN

[aH nonHbl, pasBEpPHYTbHIN OTBET Ha MOCTABMEHHbLIN BOMPOC
(Bonpocbl), oOyvatowmincsa cBOOOAHO OMNEPUPYET OCHOBHbLIMM MOBbILIEHHBIA
MOHATUAMU OUCLUNIVHBI, OPUEHTMPYETCA B npegmeTHon obnactu. OTnuyHo

OBEHb
M3noxeHne martepvana He CoaepXuT owubok, oTnnyaeTcs yp
nocrnenoBaTeibHOCTbIO, (PaMOTHOCTbLIO, JTOTMYECKOW CTPOMHOCTHLIO.
[aH pa3BépHyTbii OTBET Ha MOCTABMEHHbIN BOMPOC (BOMPOCHI),
obyvawowminca csobogHO onepupyeTr  OCHOBHbIMW  MOHATUSIMU
ONCUMNNUHBI, OpUEHTUpyeTCca B npeameTHoM obnactu. Matepman 53308l

N3rOXeH B LerioM MocrnefoBaTeNlbHoO M FpamMoTHO, OTCYTCTBYHOT XopolLuo
rpyoble OWMOKM, OOHaKo WMEHTCs OTAenbHble HETOYHOCTU B ypOoBEHb
onpeneneHnsx, BbIYUCIIEHUSIX, [OKA3aTENbCTBaX, W3NOXEHMUSIX
MONOXXEHWUI TEOPUM.

OTBeT Ha NOCTaBMEHHbIA BONPOC (BOMPOCHI) COOEPKUT U3NOXKEHME
TONbKO 6a30BOro TEOPETUYECKOrO MaTepuana, UMerTCst ownbkn B
onpenenennsx, BblYMCNEHUsX, AoKasaTenbcTBax, OpMynMpoBKax
nonoxeHui Teopun. HapylueHa nornyeckas nocrenoBaTenbHOCTb B
N3NOoXeHUn matepuana.

MoporoBbii

YPOBEHb YOoBneTBOpUTENLHO

OTBeT Ha nocTaBrEHHbIN BOMPOC (BOMPOCHI) OTCYTCTBYET, NMbo
cogepxut rpybble owwnbkn B OnNpeaeneHusix, BblYUCIEHUSIX,
JoKasaTenbcTaax, dhopmynupoBKax NONOXEHWN Teopum.
ObGyvaowuiica He BriageeT OCHOBHbIMU MOHATUAMW AUCUMNINHDI.
OTcyTCcTBYeT nornyeckass noOCefoBaTeNbHOCTb B U3NOXEHUU
martepvana.

- HeynoBneTtsopuTensHO
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