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[Mporpamma cocTaB/ieHa B COOTBETCTBUN ¢ TpeboaHuamu ®IrOC BO no
nporpammamM mMarmcTparypbl

l. TepeyeHb 3NEMEHTOB CoAeprXKaHUsA, NpoBepsAeMbIX Ha BCTYNUTENIbHOM
NCrbITaHNN

1. CUCTEeMHbIN aHann3 nynpasneHne

OCHOBHblE  XapaKTEPUCTUKA  AMHAMWYECKON CUCTEMbI. JIMHEVHbIE  3BEHbS.
[MpeobpasoBaHve Jlannaca. [lepegatoyHble  (yHKUMK. [MepepatoyHad yHKUWA
3aMKHYTOM CUCTEMbl MO BO3MYLLEHMIO. [lepexodHass U MMMy/bCHas nepexofHas
(yHKUMK. [MepegaToyHas Matpuua. YacTOTHble XapaKTepUCTMKM  KonebaTeslbHOro
3BEHa.

O6Lme TpeboBaHMS K CUCTEME YMpaB/eHWUs. YNpaBisemMoCTb [AUHAMUYECKOM
CUCTEMbI, HeobXo4MMOe YCNOBME YMpPaB/sSEMOCTU. AMEepUOAMYECcKOoe 3BEHO C
MHTErpMpoBaHMeM, YacTOTHbIE XapaKTepuCTWKW. HabnwogaemocTb  AUHaMUYECKON
CUCTEMbI, HEOOXOAMMbIE YCNOBUS

Mogenb [AMHaMWYecKoro 3BeHa B MNPOCTPaHCTBE  cocTosHusA. Llmdposble
CUCTEMbI, KBaHTOBaHWE MO YPOBHIO M MO BpemeHW. [MNepedaToyHas (yHKUMSA 3BEHa,
OXBayeHHOro 06paTHOI CBA3bIO. Z - Npeobpa3oBaHue.

O6Lme TpeboBaHMA K npoueccy yrnpasneHus. OuHammyecKoe 3BEHO C YMCTbIM
3anasfdblBaHMeM, ero 0cobeHHOCTW. [paHuuUa YCTOWYMBOCTW. Bua  rpaHuubl
YCTOMYMNBOCTMW.

UacTOTHble XapaKTEPUCTUKM 3aMKHYTOW cucTeMbl. [lepefgaTouHble (yHKUMK
3aMKHYTOW CUCTEMbI C eAVHUYHOW 0OpPaTHON CBA3bI0 ANA OLMOKN U 415 OLLUMOKK MO
BO3MYLLEHMIO. OLWNGKMN B YCTaHOBUBLLEMCS PEXUME, acTaTUYECKME CUCTEMBI.

CoeanHeHne 3BeHbEB, CTPYKTYPHble MpeobpasoBaHms. [lepnognyeckoe 3BeHO
BTOPOro nopsiaka. MIHTerpanbHble OLEHKM KauecTBa NepexoaHoro npoLecca.

YCTOMUMBOCTb [ABMXKEHMA NO JISNyHOBY, TEOPEMbl YCTOMYMBOCTM. Peakums
NMHENHOW CUCTEMbl Ha eAWHWYHbLIA CTyneH4YaTbld curHan. Mogenb AMCKPETHOM
CUCTEMbI B NPOCTPAHCTBE COCTOSHMS.

MoHATUE YynpaBnsemMocTW. KOpHeBble OLEHKM KayecTBa CcUCTeMbl. OueHKa
KonebaTenbHOCTU npouecca. OnpeaeneHrie BECOBON (DYHKLMN 3aMKHYTOW CUCTEMDBI.

[MoHATME HabnogaeMocTu. [onyyeHe MNepexofHOM U UMNYIbCHON NepexoLHOMN
(YyHKUMM 3BeHa MO nepefaTovHOM (yHKUMWM. YacTOTHble XapaKTePUCTUKMN 3BEHA, UX
cBoiicTBa. Mpeobpa3oBaHMe HEMPEPLIBHON MOAENN B AUCKPETHYIO.

MaTtemaTnyeckasd MofeNb SIMHENHON AWHaMWYECKOW CUCTEMbl B MPOCTPAHCTBE
COCTOSIHMS,,  CTPYKTypa peLleHus Ans  MNpov3BOSMbHOrO  BXOAHOMO  CUrHana.
KoppeKTupytollee 3BeHO C TMOKOM 06paTHON CBA3bi0. KoppekTupytollee 3BEHO C
XKECTKOI 06paTHOI cBA3bI0. KOppeKTMpytoLLiee 3BeHO C 06paTHOW CBSA3bIO
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2. MeToabl 06paboTKMN 1 aHann3a nHdopmalun

UncneHHole metodbl.  CTPYKTypa NOrpewHocTn. [OHATUA:  KOPPEKTHOCTb,
yCTONYMBOCTb. [MOHATME CXOAMMOCTW. PaBHOMepHas CXoAMMOCTb. CXOAMMOCTb B
cpefHeM. PelleHMe CUCTEMbl JIMHEHbIX anrebpanyeckux ypaBHeHUA. OCOBGEHHOCTU
MPUMEHEHUS TOYHbIX U YACNEHHbIX MeTOA0B. PelleHne CUCTEMbl YpaBHEHUIA METOLOM
nTepaumii. [octaTouHble YCMOBUA CXOAMMOCTWU Mnpolecca utepaunn. VtepaumoHHbIN
meTop [aycca-3engensi.

WHTepnonupoBaHve  (oyHKUMiA.  TlocTaHOBKA  33fayv  MHTEPNOAMPOBaHUS.
KoHeuHble  pasHoCTW. [MepBad  WHTEpnonAauuoHHad  opmMmyna  HblOTOHa.
NHTepnonaunoHHaa qopmyna JlarpaHxa. OueHKa WHTepnoffLMOHHbLIX  (hopMy/
HbloToHa 1 SlarpaHxa. CXoanMocTb MHTEPNONALMOHHOIO npoLecca.

MpunbnmxeHHoe AnddepeHympoBaHme. [locTaHOBKa 3afayun MNPUOIMKEHHOIO
andpepeHumposaHns. Popmyna YNCIEHHOTO AUDMEPEHUNPOBAHNA 4/19 PABHOCTOALLMX
TOYEK, BbIpaKEHHas u4epe3 3HayeHUs QYHKUMA B 3TUX Toukax. [pmbnmxeHHoe
MHTErpypoBaHve (yHKUMA. T[loCTaHOBKA 334ayM  YMCNEHHOr0 WHTErpupoBaHus.
KBagpatnuHble ¢opmynbl HbtoToHa-KoTeca. Popmyna Tpaneumii M ee OCTaTOYHbIN
yneH. ®opmyna CMMCOHA 1 ee OCTATOUHbIN Y/IEH.

YncneHHoe pelleHne OObIKHOBEHHbIX AnddepeHumanbHbIX ypaBHeHWn. 3afadva
Kowum. PelueHne 06bIKHOBEHHOIO AMMM(EPEHLMAIbHOIO YPaBHEHNS C MOMOLLbIO PALOB
Teiinopa. MeTog Ounepa. MeomeTpuyeckoe npeacTaeneHve metoda diinepa. Metofgbl
PyHre-KyTTa. NorpewHocTb MeTOoA0B.

PelleHVe ypaBHEHWA B 4YaCTHbIX MPOU3BOAHLIX METOLOM CeTOK. OCHOBHble
TUMOBblEe  33da4n  ANA  ypaBHeHWW  napabosiMyeckoro,  runepboInyecKoro,
3N/IMNTUYECKOr 0 TUMOB.

MapkoBckue Mogenn. T1oTokM  cobbitnid.  CriyyailHble  Mpoueccbl U UX
Knaccuukaums. OCHOBHbIE XapaKTEPUCTUKM NOTOKa CobbITA. CryyaiHble MpoLecchbl
C [JMWCKPETHbIM  COCTOAHMEM. HenpepbiBHble uUenu MapkoBa. OfHOPOAHbIE
HenpepbiBHble Uenu MapkoBa. CrauuoHapHble pexxumbl. Mogenb pasMHOXKEHUA U
rméenun. Linknmyecknii npotecc.

CucteMbl  MaccoBOoro  06CNyXXuBaHMS. OnpefeneHns 1 OCHOBHbIE
XapakTepuctukn.  YactHble Buabl CMO. Pa3oMKHYTble  MHOrOKaHa/lbHble WU
oflHOKaHa/lbHble CMO 6e3 notepb. Pa3oMkHyTble CMO ¢ orpaHuyeHVeM Ha A/INHY
oyepeam 1 Bpems npebbiBaHNA B cucteme. 3amkHyTble CMO 6e3 noTeps.

3. MeToabl NNaHMPoBaHNA IKCNEPUMEHT A N aHa/IM3apesy/ibTaToB

Llen n MeToAbl NNaHMPOBaHUS JKCMEPUMEHTOB. MaTemaTuyeckas Teopus
3KCMepuMeHTa: (hopMynnpoBKa MpobniemMbl, Knaccugmkaums MeTofoB. [acCUBHBIA W
aKTUBHbIA 3KCMepuMeHT. [lOCTPOeHWEe pPerpecCcUoHHbIX Moaeneidl. [naHuMpoBaHMe
3KCNeprMEHTOB MpW MOMUCKE ONTUMa/IbHbIX YCOBUIA.
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OCHOBHbIE XapaKTepUCTUKM U OCOBEHHOCTN MacCMBOB MHGOPMaL MM B HayUHbIX
nccnefoBaHUAX. Pa3mepHOCTb, KaYeCTBEHHbIE U KOMIMYECTBEHHbIE NPU3HaKK, CNOCo6bI
NpeacTaBfieHNs, MexaHu3Mmbl WU MOAENM MOPOXAEHUA AaHHbIX. O6was cxema U
OCHOBHble 3Tarbl aHanM3a JaHHbIX.

3afjaya CTaTUCTUYECKOro OLeHMBaHUA napameTpoB. CBOMCTBa CTaTUCTUYECKMX
OLUEHOK. MeTofbl CTaTUCTMYECKOrO OLEHMBaHWSA.  VIcrmonb3oBaHMe — arpuopHOit
nHopMaunn (6anecoBCKMiA NOAXOL).

Cratuctmyeckas nposepka rmnote3. OCHOBHbIE TUMbI FMNOTE3, NPOBEPSEMbIX B
X0[e CTaTUCTUYECKOW 06paboTKM AaHHbIX. O6Las cxema CTaTUCTUYECKOro KpUTepus.
[MoCcTpoeHMe CTaTUCTUYECKOrO KpUTEpWUs, MNPUHLMN OTHOLLEHWS NpaBAonoaotms.
XapaKTepUCTUKIN KavyecTBa CTaTUCTUYECKOIO PeLLEeHMS.

MeToAbl CTPYKTYpu3aUMM JaHHbIX. 3afaya  Knaccumkaumm, MexaHU3Mmbl
MOpOXAEHNs  Knaccumkauuidi.  Mogenn — pacnosHaBaHMsi  06pa3oB.  3ajava
aBTOMaTUYeCKOl Knaccuukauum (Knactep-aHanus), BapuauyoHHbIA U CTaTUCTUYECKNI
MOAXO0/bl, OCHOBHbIE TWUMbl aFOPUTMOB, NPO6IEMbI BbIGOpa YMC/Ia KNacCoB.

MeToabl CTPYKTYpu3aL M1 napameTpoB. Mogenu 1 MeTofbl (hakTOPHOro aHa/n3a,
a/IrTOPUTMbl 3KCTPEMa/IbHOM TPYNMNMPOBKKM, BbIGOP Yncia rpynn, HeNvHelHble Mogenu,
0CO6EHHOCTN METOAOB CTPYKTYpPM3aL M1 Ka4eCTBEHHbIX NPU3HAKOB.

MeTogbl annpoKcuMaumm CMOXKHbIX 3aBMCUMOCTEN, MOCTPOEHMe
MPOrHOCTUYECKMX W  HOPMATMBHbIX  Mofeneil.  PerpeccroHHble  JIMHENHblE 1
HeNMHEeNHble Moaenn. MeTofbl KyCOYHOM annpoKcumauumn 3aBmcMMOCTeld. MeTofpl
CTPYKTYPHOW MUHUMM3ALMM  SMMMPUYECKOTO pPUCKa B 3adade  annpokcumaumu
3aBMCUMOCTEA.

ABTOMaTUYeCcKass 00paboTKa M3006paKeHU. W300paxeHWe Kak 0CO6blid Tun
MacCOBbIX 3MMUPUYECKNX JaHHbIX. CXaTue AaHHbIX.

Il. TpeboBaHNA K yPOBHIO MOATOTOBKW MOCTYMNAKOLLENO

[MocTynarLwwmii 4OMKeEH 3HATb/MOHUMAT b:
- OCHOBHble TMOHATUA O CWUCTEMHOM aHanu3e, MOLeNM cucTem (CTaTU4eckue,
AMHaMUN4ecKme, KOHUENTYyasbHbIe, TOMOJIOrNYECKUe, (hopMasI30BaHHbIE,
NH(OPMaLMOHHbIE, TEOPETUKO-MHOXKECTBEHHbIE U Ap.);
- Knaccugmkaumio 3aad NpUHATUA peLleHnia, aTanbl pelleHns 3a4au;
- A3bIKU U MHCTPYMEHTbI /15 OpraHu3aLmMn B3aumMogencTBma NporpaMMHbIX CUCTEM;
- Mpob6niembl  yMpaBfeHUS W MPUHATUA  PeLleHuid,  Knaccugmkauuio  3adad
MaTEMaTUUYECKOr0 NporpaMMmUpoBaHus;
- OCHOBHble MNOHATUA TeopuUW YMpaB/ieHUA: Len W NPUHLMNBLIE  YNpaBieHus,
AVHaMUNYecKne CUCTEMbI;
- MOJenu n cpefcTsa cbopa, XpaHeHUs, KOMMYHMKaLMN 1 06paboTKy MHGopmaumm ¢
MNCNOJIb30BaHWEM KOMIMbIOTEPOB.

MocTynarowWwmii AON>KEH YMETb:
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- C MCNONb30BaHMEM CUCTEMHOrO NMOAX0Aa NPOBOAUTL aHaIU3 C/IOXKHbLIX 0O0bEKTOB;

- NPYMEHATb COBPEMEHHbIE 3KCNEPTHbIE CUCTEMBI;

- UCMO0/b30BaTb MOAENW U METOABI NPUHATUA PELLEHMIA NPY HEYETKON MHopMaLmK;

- NMPUMEHATb COBPEMEHHbIE MOAXOAbl AN NPOEKTMPOBaHWS MPOrpamMMHbIX CPeACTB
co3aHuns rpagimyecKnx 00bLEKTOB;

- 1CMOMb30BaTb KOMMbIOTEPHbIE TEXHOIOTUN A/1A cOopa, XpaHeHNs, KOMMYHUKaLUK 1
06paboTKM JaHHbIX.

I11. TpnMmepHbI BapmnaHT 3a8aHns

MocTynatowmin - nonyvaetr 3 (TpuM) BOMpPOCa, Ha KOTOPble OH  [O/IKEH
MaKCUMa/IbHO pacLUIMPEHHO MUCbMEHHO OTBETUTb. BONpPOChI BbIOMPAKOTCA U3 KaXKIOro
6noka.

Bonpoc Ne 1 lMoHATMe ynpasnsemMocTh. KOpHeBble OLEHKM KavyecTBa CUCTEMBI.
OueHka KonebatenbHOCTM  npouecca. OnpefeneHve BeCOBOW (DYHKLUM 3aMKHYTOWN
CUCTEMBI.

Bonpoc Ne 2. MapkoBckue Mogenn. MoToku cobbiTuit. CnyyaiHble NPOLECChl 1
X Knaccupmukaumsa. OCHOBHblE XapaKTepUCTUKM MNOTOKa Co6bITMiA. Cry4aiHble
NPOLECChl C AUCKPETHLIM COCTOAHMEM.

Bonpoc Ne 3. MeToAbl annpokCUMauumn CMOXHbIX 3aBUCMMOCTENR, MOCTPOEHMe
MPOrHOCTUYECKMX W HOPMATMBHbLIX  MOfJeNeil. PerpecCUOHHblE  JIMHEWHble 1
HeNMHENHbIE MOAENN.

IV. Kputepumn oueHMBaHMA paboT NocTynaroLmx:

- MOJIHOTA PACKPbITUA BONPOCOB 3K3aMeHaLNOHHOro OueTa;

- IOTUYHOCTb U MOCNeL0BaTe/IbHOCTb U3/I0XKEHUS MaTepuana;

- apryMeHTUPOBaHHOCTL OTBETA;

- CMOCOOHOCTL aHaIM3MPOBaTb UM CPaBHMBATbL Pa3/iNyHble MOAXOAbl K PEeLUEHUHO
MocTaB/ieHHON NPO6eEMbI;

- TOTOBHOCTb OTBeYaTb Ha [AOMNONHWUTE/IbHblE BOMPOCbI MO  CYLLECTBY
9K3aMeHaLNoHHOro busera.

Pe3ynbTaTbl BCTYNWTENbHOTO 3K3aMeHa OLEHMBAKOTCA KaK  «OT/IMYHOY,
«XOPOLLO», «YA0BNETBOPUTENbHO», «HEY[OB/ETBOPUTENBHO» N OOBLABAAIOTCS B A€Hb
3K3ameHa.
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OueHka KpuTtepnii oueHKW
OTAnYHO [daHbl  uncuepnbiBatowe u  000CHOBaHHble OTBETbI Ha
BOMNPOCbI, MOCTaB/IeHHbIe 3K3aMeHaLNOHHOW KOMUCCUEN
XopoLwuo [aHbl MO/SHble, [OCTATOYHO r/y60KMe U  O0BOCHOBAHHbIE
OTBETbl Ha BOMPOCbI, MOCTaB/IEHHbIE 3K3aMeHAaLVNOHHOM
KOMUCCHen

Y 10BNETBOPUTENBHO [aHbl B OCHOBHOM MpaBW/bHbIE OTBETbI Ha BOMPOCHI,
NoCTaBNEHHbIE 3K3aMEHALIMOHHO KOMUCCUEN;
OTBETbI Ha BONPOCHI AAKOTCA B OCHOBHOM MOJIHO Npwv cnaboi
NOrNYecKor 0hOPMIEHHOCTM BbICKa3blBaHMS
HeynosnetBoputenbHO  He BbIMNOMHEHbI YCNOBMS, NO3BONSOLLMNE BbICTaBUTb OLIEHKY
«Y[10BNETBOPUTENILHOY;
NpeTeHAEHT AEMOHCTPUPYET HEMOHMMaHNe BONPOCa;
y NpeTeHeHTa HeT 0TBeTa Ha BOMpPOC.
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