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OneHo4YHbIE MAaTEPHUAIIBI IO JUCHUILIMHE «MaTeMaTnueckoe MOJAEIIMPOBAaHUE

PaAMOTEXHUYECKUX YCTPOMCTB M CHUCTEM COJIEP)KAaT COBOKYMHOCTH Yy4eOHO-
METOJUYECKUX MaTepuajoB (KOHTPOJIBbHBIX 33JaHUN, OMMCAaHUN (HOpM U MpoLenyp),
IpeIHa3HAYeHHbIX JIJIs OLIEHKH KaueCTBAa OCBOEHHUSI 00YyYalOIIMMUCS YaCTH OCHOBHOM
00pa3oBaTEIHLHON MPOTPAMMBI.

[lenb — OLEHUTH COOTBETCTBUE 3HAHWUN, YMEHUH U YPOBHS NPUOOPETEHHBIX
KOMIIETEHLIUH, O0YyYaroIuXcsl LEeIsIM U TpeOOBaHUSIM OCHOBHOM 00pa3oBaTEIbHOMN
nporpamMmbl 1o HampasieHue noaroroBku 11.04.01 «PamuorexHuka» Kak B XOJe
IPOBEJECHMSI TEKYIIIETO KOHTPOJIS, TaK U IPOMEKYTOYHOM aTTeCTaLlUU.

OcHOoBHass 3agaya — oOOECHEYUTh OLEHKY YPOBHSA C(OPMHUPOBAHHOCTU
npexycMoTpeHHbix  OIIOIT  kommereHuui, mnpuoOpeTaeMbIx OOydaromUMCs B
COOTBETCTBUHU C ITUMHU TPEOOBAHUAMH.

KonTpons 3Hanuii mnpoBoautcs B QopMe TEKYyIIEro KOHTPOIS U
IPOMEXKYTOUHOM aTTECTALMH.

Texkymuil KOHTPOJIb YCIHEBAEMOCTH IIPOBOAUTCS C LEIBK OIMPEACIICHUS
CTENIEHU YCBOEHHUS YYEOHOro MaTepuala, CBOEBPEMEHHOTO BBISBJICHUS U YCTPAHEHUS
HEJIOCTaTKOB B IMOATOTOBKE OOYYAIOIIMXCS U TPUHATHS HEOOXOJIMMBIX MEp IO
COBEPILIEHCTBOBAHUIO METOJIUKH MPENoAaBaHus y4eOHON AUCIMIIIMHBI, OpraHU3aAINH
paboThl 00yvarouMxcsi B X0/€ y4€OHBIX 3aHATUNA M OKa3aHMUsSI UM WHJWMBHAYaTbHOU
MOMOLIH.

K KOHTpoOMIO TEKylIEel ycneBaeMOCTH OTHOCATCS NMPOBEpPKA 3HAHWW, YMEHUN U
HABBIKOB, NPUOOPETEHHBIX OOyYarOMIMMHUCSA Ha JabopaTopHbIX padotax. Ilpu
BBINIOJIHEHUH JIa0OPAaTOPHBIX PaOOT MPUMEHSETCA CUCTEMa OLIEHKU «3aUYTE€HO — He
3auTeHo». KommyecTBO 1abOpaTOpHBIX padOT MO KaXIAOMY MOIYJIO OIPEIEIeHO
y4€OHBIM rpauKOM.

[IpoMeKyTOUHBII KOHTPOJb MO JUCHUIUIMHE OCYIIECTBISETCS MPOBEICHUEM
sk3ameHa. Popma MNpPOBEAEHUS 3K3aMEHA — YCTHBIA OTBET IO YTBEPXKICHHBIM
PK3aMEHAMOHHBIM OmieTaM, CQOPMYJIIMPOBAHHBIM C YYETOM COACPKAHUSA y4EOHOU
JUCUUIUIMHBL. B 3K3aMeHaIIMOHHBIN OMJIET BKIIFOUAETCS J1Ba TEOPETHUUYECKUX BOIIpOCaA.
B mponecce moaroTroBKM K YCTHOMY OTBETY 3K3aMEHYEMBI MOYKET COCTABUTH B
NUCbMEHHOM BHJIE IJIaH OTBETA, BKJIIOYAIONIMA B ceOs OIpeaeseHUs, BBIBOJbI

dbopMyI1, pUCYHKH.

1 ITacmopT OllEeHOYHBbIX MATEPHUAJIOB 10 JUCHUILIUHE
[TacmiopT O1IEHOYHBIX MaTEepUaIOB CBEAEH B TaOuIy 1.



Tabnuma 1 — [TacmopT OIEHOYHBIX MaTEPHUATIOB

Ne
n/m

Tema

Kon xonTpOonupyemon
KOMIIETEHIUHU (KU €€
YaCcTH)

Bun, meton, hopma
OIICHOYHOTO MEPOTPHUATHS

1

Brenenue.
Hcropuueckas
CIIpaBKa

1.1

ety wu  3agaum
MO/JICIIMPOBAHUA.
IlonsaTue
MOJICJIMPOBAHUS

OIIK-1.1, OIIK-2.1

DK3aMeH

1.2

Uctopus paszButus
MOJEINPOBAHUS
CUCTEM u
IIPOLIECCOB

OIIK-1.1, OIIK-2.1

DK3aMeH

1.3

CoBpeMeHHbBIE
METOJIbI U CpEJICTBA
pereHus 3a1a4y
MOJICTTUPOBAHUS
PaMOTEXHUYECKUX
YCTPOWCTB u
CUCTEM.
CymectByromue
OTpaHUYCHUS u
poOIeMbI
UMUTAIMOHHOTO
MOJICTTUPOBAHUS

OIIK-1.1, OIIK-2.1

DK3aMeH

OCHOBBI
MO/JICTTUPOBAHUS
PaTMOTEXHUYECKUX
CHCTEM u
YCTPOWCTB

2.1

[TpuHUIMITBL
MOJICTTUPOBAHUS
KOMIIOHEHTOB
PaINOTEXHUYECKUX
CHUCTEM Pa3JIUYHOIO
YPOBHS CJIOKHOCTH

OIIK-1.1, OIIK-2.1

DK3aMeH




Ne
n/m

Tema

Koxa xonTpoimpyemoit
KOMIIETCHITUU (UJIH €€
YaCcTH)

Bun, meton, popma
OLICHOYHOTO MEPONPUSATHUS

2.2

AJTOpUTMBI
aHanu3a
PATMOTEXHUYECKUX
YCTPOMCTB, METOMBI
ONTUMM3AIUU
MaTeMaTH4YEeCKUX
MOJIETIEH

OIIK-1.1, OIIK-2.1

DK3aMeH

Kommnsrorepaoe
MOJICTTUPOBAHUE
PaIMOTEXHUYECKUX
CHUCTEM 51 ux
OTHEIbHBIX
MOJICUCTEM

3.1

AnropuTMBI
MaTEMaTUYECKOIO
MOJIETTUPOBAHUS
(YHKIIMOHUPOBAHUS
PaAMOTEXHUYECKUX
CUCTEM

OIIK-1.1, OIIK-2.1

DK3aMeH

3.2

ANTOopuUTMBI
MOJIEJTMPOBAHUS
CUTHAJIOB U [IOMEX B
panOTEXHUYECKUX
3ajadax

OIIK-1.1, OIIK-2.1

DK3aMeH

ITepcniekTuBbI
pa3BUTHUS
MOJICIMPOBAHUS B
PaMOTEXHHUKE.
3aKIIIOueHue

4.1

CoBpeMeHHbIE
poOIeMbl
MOJEIHPOBAHUS
(GYHKITMOHUPOBAHUS
PaMOTEXHUICCKUX
CUCTEM

OIIK-1.1, OIIK-2.1

DK3aMeH




Konx xkonTponupyemon
Tema KOMIIETEHIIUHU (KU €€
YaCcTH)

Ne
n/m

Bun, meton, popma
OLICHOYHOTO MEPONPUSATHUS

4.2. | TlepcrieKTHUBBI OIIK-1.1, OIIK-2.1 DK3aMeH
pa3BHUTHS
MaTEeMaTHYCCKHUX
METOJIOB
MOJICITUPOBAHUS
CIIOKHBIX
TEXHUYECKUX
CHUCTEM

4.3 | Oomme tenaenuum | OIIK-1.1, OIIK-2.1 DK3aMeH
pa3BUTHS
IIPOTPaMMHBIX u
ANTOPUTMUYECKHUX
CpeICTB JUIS
MOICTTUPOBAHUS
PaTMOTEXHUYECKHUX
CHUCTEM PA3TUIHOTO
YPOBHS CJIIOKHOCTH

2 IlIkaJjia oneHMBAHUS KOMIIeTeHIUi (Pe3yJIbTaTOB)

[Ipu orieHKe KOMMIETEHLMH (pe3yabTaTOB) YUYUTHIBAIOTCS HUKENIEPEUUCIECHHBIE
aCIEKTBHI.

1. YpoBeHs ycBOeHUS MaTepuaia, NpeayCMOTPEHHOTO IPOrPAMMON.

2. YMeHue = aHaNIM3MpOBaTh  MaTepual,  yCTaHaBIWBaTh  MPUUYUHHO-
CJIEJICTBEHHBIE CBSI3H.

3. KauectBo oTBeTa Ha BOMPOCH: TMOJIHOTA, AaPTyMEHTUPOBAHHOCTD,
yOEXKIEHHOCTb, JIOTUYHOCTD.

4. CopepxaTenbHasi CTOPOHA W KadyecTBO MaTepuajoB, NPHUBEACHHBIX B
OTYeTax CTyAEHTa 10 J1abopaToOpHbIM paboTaM, MPAKTUYECKUM 3aHATHSM.

5. Mcnonp30BaHKe TONOJHUTEIBHON JIUTEPATYPhl IPU MOATOTOBKE OTBETOB.

YpoBeHb OCBOEHHUSI CPOPMHUPOBAHHOCTH 3HAHWUW, YMEHUW M HABBIKOB IO
JTUCLUIUIMHE OlICHUBaeTcs B (hopMe OanbHON OTMETKH.

«OTIAUIHO» 3aCITy>)KMBAET CTYJIEHT, MMEIOIIHMA BCECTOPOHHEE,
CUCTEMATHYECKOE U IIyOOKO€ 3HaHHE y4eOHO-IPOrpaMMHOr0 MaTepuayia, YMEHHE
CBOOOZHO BBIMIOJHATh 3a/JaHMsI, NPEITYCMOTPEHHBIE MPOTPAMMOM, YCBOWBIIUN
OCHOBHYK0 M 3HAaKOMBIM C JONOJHUTEIIBHOW JIMTEPATYpPO, PEKOMEHIOBAHHOU
nporpamMmoi. Kak mpaBWiio, OIEHKAa «OTJIMYHO» BBICTABISIETCS CTYJIEHTaM,
YCBOUBIIIMM B3aWMOCBSI3b OCHOBHBIX MMOHATHM JUCHUIUIMHBI B HUX 3HAYEHUH IS
npuobpeTaemMoit mpoeccuu, MPOSIBUBIIMM TBOPUYECKHE CIIOCOOHOCTH B MOHUMAaHHH,
U3JI0KCHUH M UCTIOJIh30BaHUH YI€OHO-TIPOTPAMMHOTO MaTepHraa.




«Xopomuo» 3acnyXHBaeT CTYJIEHT, OOHAPYKHUBIIMKI MOJHOE 3HAHUE y4eOHO-
NPOrpaMMHOTO  MaTepuasna, VYCIEIIHO BBIMOJHSIONIMN MPEeIyCMOTPEHHBIE B
nporpaMme 3a/laHus, YCBOMBIIMK OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO B
nporpamme. Kak mpaBuiio, OIGHKAa «XOPOIIO»  BBICTABISACTCS CTYICHTaM,
MOKA3aBIIMM CHCTEMAaTUUYECKHIM XapakTep 3HAHWM MO JUCIMIUIMHE U CIIOCOOHBIM K
UX CaMOCTOSITEIILHOMY TIOIOJIHEHHIO M OOHOBJICHHWIO B XOJI€ JNaJbHEUIEH ydeOHOH
paboThl U PO ECCUOHATHFHON JACSITETLHOCTH.

«Y10BJIE€TBOPUTEIBHO» 3aCIy)KUBACT CTYICHT, OOHAPYXUBIIMHA 3HAHHS
OCHOBHOTO y4Y€OHO-TIPOrpaMMHOTO MaTephajlia B o00beMe, HEOOXOAMMOM ISt
JabHEHIIeH yueObl M MPeACTOsIeld padoThl MO CHEUATBHOCTH, CIIPABIISIOMIUNACS C
BBITIOJTHCHUEM 3a/IaHui, TPEIyCMOTPEHHBIX MPOrPaMMOM, 3HAKOMBIH C OCHOBHOM
JUTEPATypor,  PEKOMEHJOBaHHOW  mporpammoin. Kak  mpaBuimo,  OlleHKa
«YIOBIICTBOPUTEIIBHO» BBICTABIIICTCS CTYACHTAM, JOIYCTUBIIMM IIOTPEITHOCTH B
OTBETE HA OHK3aMEHE W TPHU BHINOJHCHUH SK3aMEHAIIMOHHBIX 3aJaHui, HO
00aTafoIMM HEOOXOAMMBIMHM 3HAHUAMHU JUII UX YCTPAHCHUS IOJ PYKOBOJCTBOM
IpernoaaBaTers.

«HeynoBJIETBOPUTEJIBbHO»  BBICTABIISICTCS  CTYJICHTY, OOHApYKHUBIIEMY
poOeNbl B 3HAHUSAX OCHOBHOTO YYEOHO-POTPAMMHOTO MaTepuaia, JTOMyCTHBIIEMY
MPUHITUITHATBHBIC ONTHOKHU B BHITIOJHEHUU MTPEAYCMOTPEHHBIX TIPOTPAMMON 3aTaHHH.
Kak mpaBuio, orieHKa «HEYIOBICTBOPUTEIBHO» CTAaBUTCA CTYACHTAM, KOTOPBIC HE
MOTYT MPOJIOJDKATH OOYYCHHE WM MPUCTYITUTh K PO()ECCHOHATBLHON AeATEHhHOCTH
0 OKOHYAHWHM By3a 0€3 JOMOJTHUTEIBbHBIX 3aHATHH 1O COOTBETCTBYIOMICH
TUCITUTUTHHE.

OueHKa «3a4YTEHO0» BBICTABJISETCS CTYIACHTY, KOTOPBIH TIPOYHO YCBOWII
MPETYyCMOTPEHHBI TPOTPAaMMHBIA ~ MaTepHad;, TMPaBWIBHO, apryMEHTHPOBAHO
OTBETWJI Ha BCE BOIPOCH, C TPUBEICHHEM NPHUMEPOB; TIOKa3al TIIyOOKHe
CUCTEeMaTHU3UPOBAHHBIC 3HAHWS, BIAJICET MPUEMaMHU PACCYXKJECHUS U COMOCTABIISET
MaTepHall W3 Pa3HBIX HCTOYHUKOB: TEOPUIO CBS3BIBAET C MPAKTUKOW, JPYTHMHU
TEMaMy JaHHOTO Kypca, JPYTrUX HM3ydaeMbIX MPEIMETOB; 0€3 OIMMOOK BBITTOTHIII
PAaKTHYECKOE 3aaHHUE.

OO0s13aTeIbHBIM YCIIOBUEM BBICTABJICHHOM OIICHKH SIBIISCTCS MPABWIbHASI PEUb
B OBICTPOM WJIM YMEPEHHOM TeMIie. [|omOTHUTEIBHBIM YCIOBHEM MTOTYICHUS OTICHKA
«3a4TEHO» MOTYT CTaTh XOPOIIHME YCIEXH MPU BHITIOJIHCHHH CAMOCTOSTEIHHOU U
KOHTPOJBHOM pabOThl, cHUCTeMaThyeckas akTWBHas paboTa Ha CEMHUHAPCKHUX
3aHITHUSIX.

OueHka «He 3a4TEHO0» BBICTABISIETCS CTYACHTY, KOTOPBIA HE CHpPaBHIICS C
50% BompocoB W 3adaHWil Owiera, B OTBETaX Ha JPYrHE€ BOIPOCHI JTOMYCTUI
CYIIECTBEHHbIE OmMOKKH. He MoeT OTBeTUTh Ha JONOJHHUTEIbHBIE BOIPOCHI,
MPEeAJoKEeHHbIE TpernojaBaTeneM. L[e1ocTHOro mpencTaBieHus O B3aHMMOCBS3SIX,
KOMITOHEHTaX, dTanax pa3BUTHA KyJIbTYpbl Y CTyneHTa HeT. OlleHUBaeTCs KaueCTBO
YCTHOM M MMUCHMEHHOW peyH, KaK U MIPH BBHICTABICHUH TTOJIOXKUTEILHOU OIICHKH.



3 Ilepevyenn 1a060paATOPHBIX PA0OT U BONPOCOB /IJISI KOHTPOJIA
[lepeuenb nabopaTOpHBIX pPabOT W BOMPOCOB JJisi KOHTPOJS CBEAEH B
Tabmuiy 2.

Tabmmia 2 — Iepedensp 1abopaTOPHBIX padOT U BOMPOCOB TSI KOHTPOJIS

No
paboThI

Ha3Banue nabopatopHoii paboThI M BOPOCHKI JIJIs1 KOHTPOJIS

[udp

1

O3HakoOMJIEHHE C MOAYJIAMU HMMHUTAIMOHHOTO MOJECIUPOBAHUS
MaKeTa NPUKIIAJIHBIX porpaMm «CTpenay.

KakoBbI MPUHITUATIEI UMUTAITMOHHOTO IIU(PPOBOTO MOACTUPOBAHUS ?
Kak craTucTrdecku OnmuChIBaIOTCS MOICTUPYEMBIE TIPOIIECCHI ?
Kakue tunbel paguoTeXHHMYECKHMX CHUCTEM M HUX OTIEIbHBIX
MOJCUCTEM  MOXHO  MOJEIMPOBATH C TOMOIIBIO  IAaKeTa
MPUKIAAHBIX TIporpamMM «CTperan?

Kak oniennBaeTcs aiekBaTHOCTh MOJETUPOBAHUSA?

4007

MopaenupoBanue (yHKIMOHUPOBAHUS
KOMIIEHCATOPAa MMaCCUBHBIX TOMEX.

KakoBa cTpykTypa Mmoaenupyemoro pumptpa?
Kakue mnapameTpbl BXOJHBIX MPOLIECCOB 33JalOTCA U KAaK OHH
BJIMSIIOT Ha CTPYKTYPY UX MaTEMaTHUYECKUX MOJIEIeH?

Kak oleHHBaeTCs TEOPETHMYECKM oOIpeaensemas B
MOJIETTMPOBAHUS (YHKIMOHUPOBaHUS
KOMITeHcaTopa 3(PpPEKTUBHOCTD €ro padoThI?
Kakue kpurepun ajeKBaTHOCTH MOJETH HCIIOIb3YIOTCS ?

B 4éM coCTOUT NpUHIMI ONTUMHU3ALMKU CTPYKTYPBI U APaMETPOB
MOJIeH?

4epecrepruoTHOTO

X0J¢€
YCpCCIICpruoaHOro

4007

UccnenoBanue MOJICTUPOBAHUS OJTHOMO/JTOBBIX
PaUOJIOKAIIMOHHBIX TIOMEX.

KakoBo cratuctuieckoe OnucaHnue MoJICTHPYEMbIX MPOLIECCOB?
[Touemy mMoenupyeMblie POILECChl HA3bIBAIOTCS OJTHOMOJAOBBIMU ?
Kak onpenenutb cOOTBETCTBUE 3aJIaHHBIX MapaMETPOB MIPOIIECCOB
MOJIYYCHHBIM B X0JI¢ MOJCIIUPOBAHUS JAHHBIM?

B uém oTnuuue B mpuUHIMIAX MOACIUPOBAHUS KOPPEIUPOBAHHOMN

1 HEKOPPEIUPOBAHHON KOMIIOHEHT IIOMEXH ?

4007

NccnenoBanne MOJENUPOBAHUS
PaAMOIOKAMOHHOI0 3XOCUTHAJIA.
Kakue mnapamerpel MOJIE3HOIO IIPOCTOrO PaAUOJIOKALUOHHOIO
9XOCHUTHAJIA 331at0TCS 7Sl €T0 MOJICINPOBAHUS ?

Kak oneHuBaeTcss COOTBETCTBUE PE3yJbTaTOB WMHUTALHOHHOTO

IMOJIC3HOTI' O IMpOCTOTO

4007




MOJICTTUPOBAHMS 3aJJaHHBIM MMapaMeTpaM CUTHAIOB?

Kak BbeIOMpaercs mopsiiok Mojenun U 4eM oOycioBiieHa €&
CTpyKTypa?

B uém mpenmymiecTBa HMCHOJIB30BaHUSI aBTOPETPECCUOHHBIX
MojIeTiel TTPY UMHUTAINH Y3KOTIOJIOCHBIX TI0 CTIEKTPY MPOIIECCOB?

['paduk BbITIONTHEHHUS JTA0OPATOPHBIX PAOOT COOTBETCTBYET PACIHMCAHUIO U
pasmemieH B saboparopun. Cpoku  BBITIOJHEHHS  KOHTPOJBHBIX  paboT
YCTaHABIIMBAIOTCS] IPENOJAABATENEM U JIOBOJATCS 10 CBEJACHUSI CTYJEHTOB B MEPBBIC
JIBE HEJIENIN CEMECTpA.

4 Bonpochl Ui IPOMEKYTOUHOI aTTecTalMu (IK3aMeH)

1. lTousitTue mopaenupoBanusi. llenum W 3agauM MoOAETUPOBAHUS TPOIIECCOB,
CUCTEM M YCTpPOMCTB B paJdOTeXHUKE. Ponb MoOJenum Kak MeToja IO3HAHUS
peanbHOCTU. [IpuMephl UCMONB30BaHUSI MOACNIECH NJis MOCTPOCHUS U ONTUMM3ALUU
PAIMOTEXHUYECKUX CUCTEM U YCTPOMCTB.

2. Bugst  wmogeneit. HarypHoe MonenwpoBaHHWe, €ro HEIOCTaTKH U
OTpAaHUYEHUS B HCHOJIb30BaHUM. JleTepMHUHUpPOBaHHbIE (AHAIUTUYECKUE) U
CTOXacTHUYECKHE (MMUTALMOHHbIE) MoAeNlu. [IpuMepbl JTUHEWHBIX U HEJIMHEHHBIX
MAaTeMaTUYECKUX MOJIEIIEH.

3. CTpykTypa JWHEWHOW WMUTAIMOHHOW Mojenu 0e3 0OpaTHBIX CBsI3e
(ckomp3simiero  cpenHero).  CHekTpajabHbIE  CBOWMCTBA  JIMHEHMHBIX  MOJEIEH
CKOJIB3SIIETO CPETHETO.

4, CTpykTypa JHUHEHHOW WMMUTAIIMOHHONW MOJIEIN COJIepIKAIIe TOJBKO
oOpaTHbI€ CBA3U (aBTOpErpecCHOHHAas MoAeib). CreKTpaibHbIe CBOMCTBA JIMHEHHBIX
aBTOPETPECCHOHHBIX Mojenel. I[IpuMepsl HCMONB30BaHUS ABTOPErPECCUOHHBIX
MOJIEJTIEH B CUCTEMAX CBS3H.

5. Ctpyktypa KOMOWHHMpPOBAaHHOM  JIMHEWHOM  MOJEIHW  aBTOTPECCHUH-
CKOJIB34IIET0 cpeaHero. E€ cnekrpanbHble CBOMCTBA.

6. AHaTUTUYECKOE HAXOXKICHUE OSKCTpEeMyMa KBaJIpaTHUYECKOW CKaISIpHON
byHKIIMKM BEKTOpHOro aprymeHta. [loHsiThe TpagueHTa W MAaTpPUIBI BTOPBIX
MPOU3BOIHBIX.

7. OlieHMBaHUE aBTOPETPECCHOHHBIX MapaMeTPOB MOJAEIUPYIOUIETO (PHIbTPA.
CBs3b  aBTOPETPECCHOHHOTO TMOAXOJA K MOAECIUPOBAHUIO PATUOTEXHUYECKUX
MPOLIECCOB M MX ONUCaHWio uenbio MapkoBa. IIpuMepbl OIHOCBS3HBIX H
MHOT'OCBSI3HBIX MapKOBCKUX TmpoleccoB. I[loHATHE W NpUMEpPBl MOTYMApKOBCKHUX
IIPOIIECCOB.

8. OneHuBaHUE aBTOPEIPECCHOHHBIX IMApaMETPOB I aBTOPETPECCUOHHOMN
Mojenu. ¥YpasHenue FOna — Yonkepa.

9. OneHuBaHWE CTATUCTHUYECKUX XapaKTEPUCTHK CJIy4allHOro Ipoliecca:
MaTeMaTH4YEeCKOr0 OXKUJIAHUSI, TIOJIHOW MOIIHOCTH, IUCTIEPCHH, KOADPUIIMEHTOB
KOPPEJISIHUU.




10. TlpoGiiema 00YCIOBICHHOCTH KOPPEJSAIIMOHHONW MAaTpPHIIBl MPH PEIICHUN
ypaBuenuss lOma — VYomkepa. Meroasl perynspusanuu  3ajadd  oOpaiieHus
MOJIOKUTEIIBHO OMPEIeIEHHOM MaTPHUIIBI.

11. IIpeobpazoBanue Kapynena — Jloera. IloHsiTHe crexkTpa COOCTBEHHBIX
3HAYCHUM KOPPEISIIMOHHOW MaTpuibl. METO/ TJIaBHBIX KOMITOHEHT.

12. TlonsiTHe ~ CTAlIMOHAPHOCTH  CTOXACTHYECKOTO  mpolecca.  Bumwl
CTAIllMOHAPHOCTH (B y3KOM U IIHPOKOM CMBICIAX), CBS3b CTAIlMOHAPHOCTH C
TEIUIUIIEBOI CTPYKTYPOH KOPPEISIMOHHBIX MATPUL] UMUTUPYEMBIX MPOIECCOB.

13. Yucno oOyCIOBIEHHOCTH KOPPEISALMOHHON MAaTpUllbl HMHUTHUPYEMOTO
npouecca. CBa3p uuciaa OOYCIOBICHHOCTH C TMOHSTHEM PEryJsipu3alvuyd 3aJaqyu
oOpallleHHs]  TOJOXKUTEIbHO  ompenenéHHo — Mmarpuibl. Ilpumep  1uioxo
00yCJIOBJIEHHBIX 3a/1a4 IPU MOJEIUPOBAHUN PAAUOOTPAKEHUN.

14. EBKIUAOBO TPOCTPAHCTBO MW €ro cBoicTtBa. (OCHOBHBIC TIOHSTHS
MaTpUYHOM anreOpbl. TeruuieBbl, 3PMUTOBBI, IUATOHAIBHBIE KOPPEISUUHUOHBIC
MaTpHIBl W WX TPUMEPBl W3 TPAKTUKH MOJACIHUPOBAHUS PATUOTCXHUUYECKHUX
IPOLIECCOB.

15. Perynspuzanust Matpuil 1no TuxoHoBy. [loHsiTHe criekTpa COOCTBEHHBIX
3HAUEHUW, TMPUMEPHhI HCIOJB30BAHUS COOCTBCHHBIX 3HAYCHHWH I peau3aruiu
METOJIOB CBepXpa3pemieHus (MeTo bl [lucapeHko, riiaBHBIX KOMIIOHEHT).

16. CoOcTBeHHBIE BEKTOpAa M COOCTBEHHBIE YHCJIA KOPPEIAIMOHHBIX MATPHI]
PaTMOTEXHUYECKUX MPOIECCOB. DHU3NYECKHIA CMBICT COOCTBEHHBIX BEKTOPOB H
COOCTBEHHBIX 4YHCEN, WX CBoWcTBa. [IpuMepnl cuHTE3a (PHIBTPOB MO KPUTEPHIO
MUHUMHA3AIIN WA MAaKCUMU3AINH BBIXOAHOW MOIITHOCTH.

17. BnusitHue aaiuTUBHOTO OEJIOr0 TrayCCOBCKOTO IIyMa Ha KOPPEISIIMOHHBIC
CBOMCTBA MOJICIUPYEMBIX PAIMOTEXHUYECKHUX MPOIIECCOB.

18. Ilepeonpenenénnpie  CUCTEMBl  JIMHEWHBIX  ypaBHeHHMH. [Ipumepsl
UCIIOJB30BaHUSL  MEPEONpeNe€HHbIX  CHUCTEM  JUisi  TOMCKAa  MapameTpoB
aBTOPETPECCUOHHBIX MOJICTTUPYIOIIIAX buIbTPOB. [TonsiTHe TITyOWHBI
IIEPEOIPENEIEHHOCTH.

19. Iloctpoenue MOJIEIN JUHEWHOTO MpeJCKa3aHus Ha 0aze
nepeonpeaenéHHoro ypapuenus lOna — Youkepa.

20. O6mwme TPUHIUIBEI MOACIUPOBAHUE CTOXACTUYECKUX PAJAMOCUTHAIOB W
pagnomnomex. Mx cratuctuaeckoe onucanue. [Ipumepsr Moaenupyromux GuibTPOB U
WX  WCIONb30BaHWE TpH  OIeHKe  JPHEeKTUBHOCTH  (DYHKIIMOHUPOBAHUS
PAIMOTEXHUYECKUX CUCTEM B YCTPOUCTB.

21. MeTton B3BEIICHHON CHUCTEMBI TIEPEOIPEACIEHHBIX JIMHEWHBIX YPABHEHHIA.
Haxoxxnenue  mapamMeTpoB — aBTOPETPECCHOHHOM  MoJAenu  MyTéM  pelieHus
B3BELIEHHOIO MepeornpenenéHnoro ypasuenus KOmna — Yonkepa.

22. Momudukanust ypaBHeHuss FOma — VYonkepa i mnepeonpeneiaéHHOTo
cliy4asi C ILENbI0 peryispu3aiuu 3anadu  ooOpamieHuss wmarpuil. Hemocratku
peryisipu3aluu.



23. CrieKTpalbHBIM TOAXOJ K CHHTE3y MOJICIH CKOJIB3SIIETO CpeaHero. Yuer
BECOB 3HAYMMOCTH CIIEKTPAJbHBIX KOMIIOHEHT TIIPU CHHTE3€ MOJICIUPYIOIIETO
bunbTpa 0e3 oOpaTtHbIX cBsazel. [lpumepbl cuHTE3a Mojenel CHeKTpalbHBIM
METOJIOM.

24. Bunpl ciy4allHBIX TIPOIIECCOB: CTallMOHAPHBIE M HECTAIlMOHAPHEIE,
OProJMYECKHEe U HEIPrOAMYECKUE, KOPPEIUPOBAHHBIE M HEKOPPEIHPOBAHHEIE.
OYHKIUK TUIOTHOCTH BEPOSITHOCTA CIIYyYaWHBIX TMPOLIECCOB. ANMpPOKCHUMAIIUS
OKCIIEPUMEHTAIBHBIX (PYHKIMH IJIOTHOCTU U3BEeCTHBIMU. [Ipumepsl GyHKUUN
IUIOTHOCTH PACTIPEJICICHHUS] BEPOSITHOCTU CIyYalHBIX BEIMYMH, UX HCIOJIb30BaHUE
IPU MOJICIMPOBAHUH B PAJMOTEXHUYECKUX 3aadax.

25. ABTOKOPpEISALIMOHHBIE MAaTpPUIl  CIy4yalWHbBIX TmpoueccoB. Ilonsarue
COOCTBEHHBIX BEKTOPOB M YHCENT MATpHUIlbl. CBSA3b 3TUX TMOHITHH C TEXHUYCCKUMHU
nmapaMeTpaMH:  MOINHOCTBIO,  HampaBieHHeM  o0pabOTKH,  CIEeKTpaJIbHBIMU
CBOMCTBaMU CIIy4ailHbIX MTPOLIECCOB.

26. Boi6op mopsiagka monenupytomiero ¢uiabtpa. Kputepun BboiOopa mopsijxa,
IpUMEPBI MCTIOIH30BaHUS MHOTOKPUTEPHAIBHOTO Moaxo/a. CIeKTpatbHBINA MOAXO0/
K OLICHKE aJIEKBATHOCTU MOJIEJIEN CITyYalHBIX ITPOLIECCOB.

27. MoaenupoBaHHe TayCCOBCKUX CIIyYallHBIX BEIMYMH U  IPOLECCOB.
[lenTpanbHast npeaenbHas TeopeMa. Poib M MECTO raycCOBCKMX MPOLIECCOB st
MO/JICTTUPOBAHMSI PAAMOTEXHUYECKUX CUTHAIIOB.

28. MopaenupoBaHUE HETayCCOBCKUX TIPOIECCOB. Mojenu TpoIeccoB ¢
OJIM3KMMHU K TayCCOBCKOM (PYHKUMSMH IJIOTHOCTU PacHpeiesieHUsi BEPOSITHOCTEM.
Mertox oOpaTHO# GyHKIIMK U METO 0TOpackiBaHus o0pa3oB (RS-metoxn). [Ipumepsr
HErayCCOBCKHX ITPOLIECCOB B PAIMOTEXHUKE.

29. [lonsTHE KYCOYHOHM CTAIMOHAPHOCTH W Pa3liaKd CIy4alHOTO Tpolecca.
[Tpumepsl HCTIONB30BaHMUS KyCOYHOM CTAI[MOHAPHOCTH B BOKOAEPHBIX CHCTEMAax
CBSI3H.

30. Cnexrpanbaple  Momenu. [lapamerpudeckne W HemapamMeTPUUYECKUE
MOJienH, WX mnpuMepbl. J[OCTOMHCTBA W HEAOCTAaTKH MapaMeTPUYECKOTo U
HENepaMeTPUYECKOro MoAX0A0B.

31. [Ipssmoe u obpaTtHOe mpeobpazoBanne Kapynena — JloeBa. Moaudukanus
CHEKTpa COOCTBEHHBIX 3HAYCHUH ISl YMEHBIIICHHSI BIUSHUS 1ITyMOB. [loHsTHE MEpHI
®pobeHnyca 1 ero UCIoIb30BaHUE JTsI OLICHKHU aICKBATHOCTH MOJICTIH.

32. [lepcniekTuBBl ~ pa3BUTHS  MATEMaTHYECKOTO  MOJCIMPOBAHUS B
pagoTEeXHUKE.

5 KoHTposibHBIE BONpPOCHI /JIsi OLEHKH CGOPMHPOBAHHBIX
KOMIIEeTEHLUI

[Ipumepbl UCTMONIB30BAHUS MAaTEMAaTUYECKUX MOJENeH JUisi TOCTPOCHHS U
ONTUMM3AIUHU PATUOTEXHUUECKUX YCTPOUCTB U CUCTEM.

OtBer.  Pacu€r  CXEMOTEXHHWYECKMX  PEHICHWH,  MNpPeaIIeCTBYIOIMINX



MaKeTHUpOBaHUIO.  MojenupoBanue  (QYHKIIMOHUPOBAHUS  PATUOTEXHUUYECKHUX
YCTPOWCTB M CHUCTEM B KOMIIBIOTEPHBIX CpellaX C LIEJbI0 BbIOOpa M ONTUMM3AINU
napameTpoB, oOmpejesneHuss rpaHul] SQPEeKTUBHOTO (QYHKIMOHUPOBAHUS IS
pelIeHus] TEXHUYECKUX W/WIIM TAKTUYECKUX 3a]1ad.

ITonsstue momenu. Llenu u 3aaun MOAEIMPOBAaHUS ITPOLECCOB, YCTPOUCTB U
CUCTEM B PaIUOTEXHUKE.

OtBeT. Mogenb — 3T0 00BEKT, 3aMEHSIOIINI pealbHOCTh. Moienb co3naércs
uist 0osiee yJOOHOTO MO3HAHUS PEaTbHOCTH, KOrJa €€ HeMOCPEACTBEHHOE U3YyUYECHUE
3aTPyHEHO (IOpPOrOBH3HA WJIM YHHUKAJIbHOCTh OOBEKTa, €r0 TPOMO3JKOCTh WIIH,
HAIPOTHUB, CIUIIKOM Majible pa3Mepbl; HEYTIOOHBI BpeMEHHOW MaciiTad, Hanpumep,
OBICTPOIPOTEKAIOIIME TPOLECCHl WM MEUICHHOE CTapeHHe 00beKTa), 0o axe
HEBO3MOXHO (HampuMep, KOrja U3ydeHue Mpeanosaraet pa3pyleHue YHUKaJIbHOTrO
00BEKTa, COMPSHKEHO C HEXKENATeJbHbIMU WM JaXKe OMACHBIMU IOCIEACTBUSIMU U
np.).

Bunel Mmonenen. HatypHoe MoaenupoBaHue, €ro HEI0CTATKA U OTPAHUYEHUS B
UCIOJIb30BaHUU.  JleTepMUHUPOBAaHHbIE (AHAJIUTHUYECKHME) U  CTOXAaCTUYECKUE
(MMHUTALIMOHHBIE) MATEMATUUYECKUE MOJIEIH.

OtBer. Mogenu ObIBAIOT HATYPHBIMH, MPEANONAralOlIMMH  CO3JaHUE
bu3uYeckoro 00OBEKTa, 3aMEIIAIOIIETO PEaTbHOCTh, U HUJCATbHBIMU, KOTOpHIE HE
MPEANnonaraloT co3lanne (PU3NIeCKuX 0ObEKTOB HIIM MPOLIECCOB, @ OCHOBAHbI HA UX
ONMHCaHUU. B pagvoTexHHKE MIMPOKOE pacrpOCTpaHEHUE MOJIYYHMJSI OJMH M3 BUIOB
UJCATbHOW MOJEIN — MaTeMaTH4YeCKOE€ MOJIEIMPOBAHHME, KOTOPOE MPEANOsaraet
ONHMCAHUE CBOMCTB PaJMOTEXHUYECKHX YCTPONCTB MJIM CUCTEM MaTeMaTUYECKUMU
MeTolaMH. MareMaTuyeckue MOJENU JENSITCsS Ha JAeTepMUHUpOBaHHbIE (0e3
UCIIOJIb30BAaHUSI T€HEPATOpPOB  CIy4YalWHBIX 4YHCEI B CBOEH CTPYKType) U
CTOXaCTHYECKHE (C HCIOJIb30BAHUEM TE€HEPATOPOB CIIyYallHbIX 4YHUCE1 B CBOEH
CTPYKTYpE).

OueHrnBaHUE CTaTUCTUYECKUX XapaKTepUCTUK CiiydalHoro mpoiecca mo N
nuckpeTHbIM oTcu€tam Xj, j=1,2,... N. Kak HaliTH OIIEHKYy MaTeMaTHYECKOTO
OKUIaHuA?

OtBer. OLEHKM OCHOBHBIX CTaTUCTHYECKHUX CBOMCTB pPaJUOTEXHUYECKHX
IPOLIECCOB — BaXHBI 3Tall CO3JaHUsl M aHaJIW3a MaTeMAaTHYEeCKOW MOJAENN
PaMOTEXHUYECKUX YCTPOUCTB U CUCTEM.

Matremarndeckoe oxumanne: M=CYMMA[X]]/N, mpu j=1, 2, ... N, tme M —
OLIEHKAa MaTEeMAaTUYEeCKOTO OXHUAAHUS, X] — IUCKPETHbIe OTCYETHI mporecca, N —
YUCJIO OTCYETOB.

OneHuBaHWE CTaTUCTHMYECKUX XAPAaKTEPUCTHK clydaiHoro mnpouecca mo N
JTMCKpETHBIM oTcuétam Xj, j=1, 2, ... N. Kak HalTH OIICHKY TOJIHON MOIIHOCTH?

OtBer. OLEHKM OCHOBHBIX CTaTUCTHYECKHUX CBOMCTB PaJIUOTEXHUYECKHUX
IIPOLIECCOB — BAXHBIM 3Tall CO3JaHUs M aHaJIW3a MaTeMAaTHYEeCKOW MOAENIN
PaIuOTEXHUYECKUX YCTPOUCTB U CUCTEM.



Moumursocts (monHas momHocTh): P=CYMMA[Xj2]/N, mpu j=1, 2, ... N, rae P
— OIICHKA TOJHOHW MOIIHOCTH, Xj — JUCKPETHBIE OTCYETHI mporecca, N — gucIo
OTCUYETOB.

OlleHMBaHHE CTATHCTHYECKMX XapaKTEPUCTHUK CiydaiiHoro mpoiecca mo N
JUCKPETHBIM oTcuétaM X, J=1, 2, ... N. Kak HaiiTi OlleHKY SHepruu?

OtBer. OICHKH OCHOBHBIX CTaTHCTHYECKHUX CBOHCTB paJHOTEXHUYCCKUX
IPOIECCOB — BaKHBIA OJTall CO3JAaHUS M aHajiW3a MaTeMaTHYEeCKOH MOJCIIH
PaIMOTEXHUYECKUX YCTPOMCTB U CUCTEM.

Oueprus: E=ECYMMA[Xj2], npu j=1, 2, ... N, rae E — ouenka sHeprum, Xj —
JUCKPETHBIC OTCUETHI mporiecca, N — 4rciio 0TCuéToB.

OlleHMBaHME CTATHCTHYECKMX XapaKTEPUCTHUK ClydaiiHoro mpoiecca mo N
JTUCKPETHBIM oTcuétaM X, J=1, 2, ... N. Kak Haitu onleHKy qucrnepcuu?

OtBer. OILIEHKH OCHOBHBIX CTATHCTHYECKMX CBOWCTB PaJIdOTEXHUYECKHX

IIPOLIECCOB — BAXHBIM JTall CO3JaHUs M AHAIM3a MATEMATUYECKOM MOJEIIH
PaIUOTEXHUYECKUX YCTPOUCTB U CUCTEM.

Hucniepcus (MOIIIHOCTH IIEPEMEHHOM COCTaBJISIIOIICH):
D=CYMMA[(Xj—M)2]/IN, mpu j=1,2,...N, rne D — onenka nmucnepcuu, Xj —
JTUCKpETHbIE OTCU€Thl mpouecca, N — uuciao orcuéroB, M — MaTeMaTHYECKOE
OKUJAHHUE.

OneHuBaHUE CTAaTUCTHUUECKUX XapaKTEPUCTHK cliydailHoro mnpouecca mo N
muckpeTHbIM  otcu€tam X, J=1,2,...N. Kak HaliTH OIEHKY KOI(PPHUIUECHTOB
aBTOKOPPEIISIAN?

OtBeT. OLICHKM OCHOBHBIX CTaTHUCTUYECKUX CBOMCTB PAAUOTEXHUYECKUX
IIPOLIECCOB — BAXXHBIM JTall CO3JAaHUS M AHAIN3a MAaTEMATHYECKOW MOJEIU
PaIMOTEXHUYECKUX YCTPOUCTB U CUCTEM.

Koapdpuument ABTOKOPPEIALIAN K-To MOPSAKA:
Rk=CYMMA[ (Xj—M)*x(xj*+k—M)]/N, mpu j=1, 2, ... N—k, tne RK— cmeménnas
olleHKa KO3 (HUIIMEeHTa aBTOKOPPEIIAINH, X] — JUCKPETHBIC OTCUETHI mporecca, N —
YHUCIIO OTCYETOB, M — MaTeMaTUYECKOE OXKHUIAHUE.

Bnusane anauTuBHOTO 6€7I0TO TayCCOBCKOTO IIyMa Ha aBTOKOPPEISITMOHHBIC
CBOWCTBA MOJICJIMPYEMBIX PAIMOTEXHUYECKUX ITPOLECCOB.

OtBer. ANIWTUBHBIN  O€Nbld  IIyM  JACKOPPEIHUPYET MPOLECC, €ro
HOPMHUPOBAHHBIE K JUCTIEPCUA MOAYIH  KOA(D(PHUIMEHTOB  aBTOKOPPEISAIIUU
YMEHBIIAIOTCSA. DHEPreTHUYECKUN CHEeKTp (CIEeKTpalibHas IUIOTHOCTh MOIIHOCTH)
JIOTIONTHSIETCSL PABHOMEPHOW IO BCEM OCH YacTOT KOMIIOHEHTOM, mpuodperas
CIIEKTpaJIbHBbIE CBOMCTBA OEJIOT0 BUIMMOTO IIBETA.

Buzpl ciydaliHBIX MPOLIECCOB: CTALIMOHAPHBIE M HECTALIMOHAPHBIE.

OtBer. Ecnu ciayyaliHbIA TPOILIECC C XOJIOM BPEMEHU HE H3MEHSET CBOUX
CTaTUCTUYECKUX CBOWMCTB, TO TAKOW IPOLIECC HA3BIBAETCA CTAaUMOHApHBIM. Eciu
CTaTUCTUYECKUE CBOWCTBA IIPOLIECCAa U3MEHSAIOTCS CO BPEMEHEM, TO TaKOW IPOLECC
HA3bIBAIOT HECTAIMOHAPHBIM. B panoTexHuke 0ObIYHO Pa3IuvaroT CTAllMOHAPHOCTH



[0 OTJEIbHBIM CTaTUCTUYECKUM I1apaMeTpaM, HalpuMep O AMCIEPCHH WIHA IO
MaTEMaTUYECKOMY OKHJAHUIO, IO BCEM BTOPBIM IIEHTPAJbHBIM MOMEHTaM
pacrpeieseHus U Tp.

Buabl ciyyallHBIX TpPOLECCOB: KOPPEIUPOBAHHBIE U HEKOPPEIUPOBAHHBIE.
KakoBbI Ipu3HaKU KOPPEIUPOBAHHOIO CIy4alHOIO mporecca?

Ortgert. IIpouecc ¢ masibiMu (OJIU3KUMHU K HYJIHO) MOAYJISIMU HOPMHUPOBAHHBIX K
JaUcIiepcud Ko3PGHUIIMEHTOB aBTOKoppesiunn HeO6obIinoro (k<10) mopsaka cyuTaroT
HEKOpPEIUPOBaHHBIM, a ¢ OojplmiuMu (OJIM3KUMU K  €AUHUIIEC) MOAYJISMHU
HOPMHUPOBAHHBIX K  gucnepcud KO3 UIMEHTOB  aBTOKOppEISIUU  —
KoppenupoBaHHbIM. CHEKTpaIbHBIA MOPTPET (CHEKTpaabHasl MIIOTHOCTh MOITHOCTH)
KOPPEJNIMPOBAHHOTO MPOILIECCA MMEET BBIPAXKECHHBIE IHKH, ITyYHOCTH, HE HOCHUT
PAaBHOMEPHOT'O XapakTepa, a HEKOPPEJIUPOBAHHOTO — OJIU30K K PAaBHOMEPHOMY I10
BCEd OCHM YacTOT, HE MMEET BBIPAKEHHBIX HEOJHOPOJHOCTEH, IHKOB.
KoppenupoBaHHbIil IpoLiECC HA3bIBAIOT B PAJUOTEXHHUKE TAKXKE «OKPAILICHHBIM», a
HEKOPPEIUPOBAHHBIN — «OEJIbIM» MO aHAJIOTUU C ONTHUYECKUM CIIEKTPOM.

Bunpel cinyyallHbIX OpPOLIECCOB: KOPPEIUPOBAHHBIE U HEKOPPEIMPOBAHHBIE.
Kakoii nporiecc Ha3bIBalOT OKPALIEHHBIM, a KAaKOH OeNbiM?

OtBer. «OKpalleHHBIM» Ha3bIBAIOT B PAJUOTEXHUKE KOPPEIUPOBAHHBIN
CIIy4allHBIA TIpPOLIECC, a HEKOPPEIUPOBAHHBIA — «OENbIM» [0 AHAJIOTHH C
ONTUYECKHUM CIIEKTPOM.

Bunpl ciiydailHbIX HpPOLECCOB: KOPPEJIUPOBAHHBIE U HEKOPPEIHPOBAHHBIE. Y
KaKuX M3 MPOLECCOB MOAYIU KO3(P(PUIMEHTOB aBTOKOPPENALMH CONOCTaBHUMBI C
JUCHEPCUE, a Y KaKUX MOAYIH KO3(Q(UUHUEHTOB aBTOKOPPEISLUUU CYIIECTBEHHO
MEHbIIE AUCIEPCUU U CTPEMSTCS K HYJIIO C POCTOM JUTMHBI BBIOOPKH.

Ortgert. IIpouecc ¢ masbiMu (OJIM3KUMH K HYJIH0) MOAYJISIMU HOPMHUPOBAaHHBIX K
mucriepcun  kodpunentoB RK aBrokoppensimm Hebombmmoro (k<10) mopsiaka
CUMTAIOT HEKOPPEIHWPOBAHHBIM, a ¢ OONbIIMMU (OMU3KUMH K €IWHUIE) MOAYJISIMHU
HOPMHUPOBAaHHBIX K  JUCIEPCUU  KOIPPHUIMEHTOB  aBTOKOPPENSALUU  —
KoppenupoBaHHbIM. Eciu | Rk | —(0 ¢ pocroM ANUHBI BBIOOPKH, TO OTO
HEKOPPEJIMPOBAHHBIN MPOLECC, a €CIU | Rk | —1 ¢ pocTOM JUIMHBI BEIOOPKH, TO 3TO
KOpPPEIUPOBAHHBIN MPOLIECC.

Buapl ciydaiiHBIX HPOLIECCOB: KOPPEIUPOBAHHBIE U HEKOPPEIUPOBAHHBIE. Y
KaKUX M3 IPOLECCOB HOPMUPOBAHHAS K JHUCIEPCHH aBTOKOPPEISLUMOHHAS MaTpuLa
CTPEMUTCS K €IMHUYHON MaTpUIIe C POCTOM JJIMHBI BHIOOPKHU ?

Otgert. Ilpomecc ¢ Onu3kol K eAMHUYHOW | HOPMUPOBAHHOW K AUCTIEPCHUH
aBTOKOPPEJSIMMOHHON Matpuliel R sBnsieTcss HekoppenupoBaHHbIM: eci R—I ¢
POCTOM JUTMHBI BBIOOPKH, TO MPOLIECC HEKOPPETUPOBAHHBIH.

CBoiicTBa ciydaifHBIX TpoIreccoB: Oenbiil myM. K xakoir MaTpuilie cTpeMuTcs
pOCTOM JUIMHBI BBIOOPKM HOPMHUpPOBaHHAas K JUCIEPCUM aBTOKOPPEISLUOHHAS
MaTpuiia 0ejoro myma?

Otger. Ilpomecc ¢ Onu3kod K eAMHUYHOM | HOPMHUPOBAHHOW K AMCHIEPCUU



aBTOKOPPEJSIITMOHHONW MaTpuieil R sBisercs 6enbim mymom: eciau R—I1 ¢ poctom
JUTMHBI BEIOOPKHU, TO MPOIIECC SBISETCS HEKOPPEIUPOBAHHBIM IIIYMOM.

@OyHKIUMM IUIOTHOCTH BEPOSITHOCTU  CIIyYaWHBIX IpoueccoB. lIpumepsl
GYHKIMH TUIOTHOCTH  PACTpENEeHUs] BEPOSTHOCTU CIYy4YallHBIX BEIWYMH, HX
VCIIOJIb30BAHME IIPU MATEMAaTHUYECKOM MOJCIMPOBAHMM B PAAUOTEXHUUYECKUX
3aJa4dax.

OyHKIMS TUIOTHOCTU pactpeneneHus BepostHocter (DIIPB) xapakrepusyer
OTHOCHUTEJIbHYIO YaCTOTY MOSBICHUS CIy4YalHOW BEJIMYHUHBI B 33JJaHHOM WHTEpBAaJIC
e¢ 3HaueHuii. DIIPB wmoxer ObiTh mnonydeHa nyTéM auddepeHIupoBaHUs
WHTETPAJIbHOTO 3aKOHA BEPOSITHOCTH, T.€. 3aBUCHMOCTH BEPOSITHOCTH TOTO, YTO
clly4aifHasi BeJIMUMHA HE MPEBBICUT OTIOXKEHHOE M0 OCH abClMCC 3HAaUCHHE.

B Teopum u mnpakTHKe MOJEIUPOBAHUS PANUOTEXHUYECKUX YCTPOUCTB U
CUCTEM 4YacTo ucnoiab3ytoTcs chenytomme DIIPB: rayccoBckas (s uMuTaAIIUU
nrymMa WIM TIOMEXH), paBHOMEpHas (g UMUTAMU I[IYMOB KBAaHTOBaHUS),
peneeBckas (i1 UMUTAIMU IIYMOB Ha ONTHYECKOM H300paKCHUHU) U Mp. 3aKOHBI
pacrpesiefieHus XapakTepHU3ylTcs MaTeMaTUYECKUM OXKHMJaHWEeM, MOJAOW (MHOrja,
Hanpumep ans rayccoBckod ®IIPB 3ty moHaTHs coBHaaaroT), AUCIEPCUENd U Ap.
CTaTUCTUYECKUMHU XaPAKTEPUCTUKAMU.

6 Ilpumep 3aaHus JJI5 NPAKTHYECKUX 3aHATHI

1. Onenuth OCHOBHBIE CTaTUCTUYECKUE IapaMeTpPhI (MOMEHTHI
pacripesenenus, GyHKIUIO TUIOTHOCTH pacipeielieHus: BEPOATHOCTEHN, MOCTOSTHHOYIO
COCTABJISIIONIYI0, DJHEPTrUI0, IIOJHYK) MOIIHOCTh M MOIIHOCTh IE€PEMEHHOU
COCTaBIIAIONICH) pPaJIMOTEXHUYECKOTO CHUTHaJa, 3aJaHHOTO BPEMEHHBIM PSIOM,
MPEACTaBICHHBIM MOCJIEA0BATENBHOCTRIO TaHHBIX. [[puMep mocienoBaTeIbHOCTH —
peanu3anus cay4aiiHOTO KOppeIupOBaHHOTO Mpoliecca (M0 BapuaHTaM 3aJJaHui).

2. I[Ipoussectu CIIEKTPATbHBIN aHAIN3 3aJJaHHOM BPEMEHHOU
MOCJIEA0BATENBHOCTH JAHHBIX U BBISIBUTH IOMUHHUPYIOIINE YaCTOTHI.

3. I[locTpouTh aBTOPETPECCUOHHYIO MO/IENb 33JJAHHOTO TIpoLiecca.

4. ONTUMU3ZUPOBATH TOPSIIOK ABTOPETPECCUOHHOM MOJIENN 0 KPUTEPHUIO
MUHHMYMa MaKCUMaJbHOI'O MOJYJS OTKJIOHEHHS OLICHKH SHEPTreTUYECKOro CIEKTpa
OT KOHTPOJIbHOTO, B KayeCTBE KOTOPOrO HCIIOJIb30BaTh ABTOPETPECCHOHHYIO
CHEKTPAJIbHYIO OLIEHKY C MOPSAJKOM aBTOperpeccuu (MOpsSIOK YKa3bIBaeTCs IO
BapUaHTaMm).

5. ONTUMU3UPOBATh TOPSAJIOK aBTOPETPECCHOHHOM MOJENM IO KPUTEPHUIO
MUHHMYMa CPEIHEKBAAPATUYECKOIO OTKIIOHEHUS OLIEHKH DHEPreTHUYECKOTO CIEKTpa
OT KOHTPOJIBHOTO, B KayeCTBE KOTOPOrO0 MCIIOIb30BaTh AaBTOPETPECCUOHHYIO
CHEKTPAJIbHYIO OLIEHKY C MOPSAJKOM aBTOpErpeccuu (MOpSIOK YKa3bIBa€TCs 10

BapUaHTaMm).
6. OnTUMHU3UPOBATH MOPSIOK aBTOPErPEeCCHOHHOMN MOJIeNN o
KOMOWHHUPOBAaHHOMY PaBHOB3BEIICHHOMY KPUTEPHIO (MMHEMYMa

CpCAHCKBAAPATHUICCKOI0O OTKJIIOHCHUA W MOAYJII MAaKCHUMAJIbHOI'O OTKJIOHGHI/ISI)



OLICHKM DJHEPreTUYECKOr0 CHEKTpa OT KOHTPOJBHOIO, B KAa4eCTBE KOTOPOTO
UCIIOJIB30BaTh  aBTOPETPECCUOHHYIO  CIEKTPAJbHYK0 OLEHKY C  IOpSAJIKOM
aBTOperpeccuu (MOpsAI0K YKa3bIBa€TCs IO BApUAHTaM).

7.Co3natb MOJeNb JIMHEHHOro (GuibTpa C 3aJaHHBIMU [0 BapHaHTaM
Kod(hDUIIMEeHTaMH YHUCIHUTENST U 3HAMEHartels mnepenatouyHod (GyHkmuu. OUEHUTH
yCTOMUMBOCT  (UIbTpa U  IHOCTPOUTH  €r0  JWHAMUYECKHE  YacCTOTHBIE
XapaKTEepPUCTUKH JUIs 3a/JaHHBIX 110 BapUaHTaM JUIMH UMITYJbCHBIX XapaKTEPUCTUK.

8. IlpomonienupoBaTh MPOXOXKIAEHHE 3aJaHHOTO paHee Ipolecca Yepes
CUHTE3UPOBAHHBIN JTMHEHHBINA QUIIBTP.

9. Ilpou3BecTy CTAaTUCTUYECKUI U CIEKTPAJIBHBIN aHAJIN3 MPOLiecca Ha BBIXO/E
auHeHoro ¢uubTtpa. CaenaTh BBIBOABI O COOTBETCTBUU PpE3YJIbTATOB aHAIN3a
TEOPETUYECKUM OIIEHKaM IapaMeTpOB MPOIEcca Ha BBIXOJIE€ 33JJaHHOTO JIMHEHMHOIO
¢bunbTpa Mpu BO3JAEHCTBUU HA €r0 BXOJl CMOJCIMPOBAHHOTO paHee Mpolecca.

10. Ouenutp TEOpeTHueCKn KOA((UUIUEHTHl MPOXOXKJIEHUS IpoLecca 4depes
auHedHbll  ¢uabTp. ComocTaBuTh KO3(PQOUUMEHTHI C U3MEPEHHBIMH B XOJ€
MozaenupoBanus.  CrenaTh  BBIXOJAbI 00  aJEKBATHOCTU  CTATUCTUYECKOIO
MOJIETUPOBAHMS (YHKIMOHUPOBAHMSI INHEUHOTO PUIIbTpA.

10. [loctpouts  onTHManbHbIE (UIBTPHl  BBHIOCTUBAHUS, PEKEKIMH U
BbIJICJIEHUS CMOJIEIIMPOBAHHOTO IpoLecca.

11. Ouenutb TeOpeTUYECKH KOIPPUIMEHTHI MPOXOXKICHUS NpoLecca uepes
ONTUMAJIbHBIN OOENHUTENb, PEXEKTOP U HaKoNUTeNb. ConocTaBUTh KO3(PPUUMEHTHI €
U3MEPEHHBIMU B XoJe MojenupoBanus. CraenaTb BBIXOABI 00 aJeKBaTHOCTHU
CTaTUCTHYECKOTO0  MOJEJIHMPOBAaHUSA  CHUCTEM  MOJABJIECHUS W BBIICICHUS
pPaMOTEXHUYECKUX CUTHAJIOB.

Onepatop 340 000 "KomnaHus "TeH3op" —

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOW NOAMNMCHIO

noannCcAHO ®reoy BO "PrPTY", PIPTY, Kowenes Butanuit iBaHoBuY, 05.11.24 12:29 (MSK) MNpocTas nognucb
3aBeaytowmii kadeapor PTC




