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OneHouyHbIE MaTepualbl N0 IUCHUIUIMHE «MaTreMaTndecKoe MOJEINPOBAHUE

PaIUOTEXHUYECKUX YCTPOWCTB M CHUCTEM COJAEpXk AT COBOKYIHOCTh y4eOHO-
METOJAMYECKUX MATEepUaIoB (KOHTPOJIbHBIX 3aJaHui, onucaHuil GopM U Npoueayp),
MPEeIHA3HAYEHHBIX IS OLIEHKU KauyeCcTBa OCBOEHUS 00YYaIOIMMHUCS YaCTH OCHOBHOM
o0pa3oBaTeIbLHON MPOTPAMMBI.

[leap — OIEHUTH COOTBETCTBUE 3HAHWM, YMEHHUN U YPOBHS NMPUOOPETEHHBIX
KOMIIETEHIIUM, OOydJarommxcs UeiasiM U TpeOOBaHUSIM OCHOBHOM 00pa3oBaTesbHON
nporpamMmbl 1o HampasiieHue noarotoBku 11.04.01 «PaguorexHuka» Kak B XOHAE
IIPOBEJCHUS TEKYLIETO KOHTPOJIA, TAK U IPOMEKYTOYHOU ATTECTALNN.

OcHoBHasi 3amaya — O0O€CHEUUTh OICHKY YPOBHS CPOPMUPOBAHHOCTH
npeaycMoTpenablx  OIIOIl  kommerenuwmii, npuoOpeTaeMbIX O0O0y4arolmUMcs B
COOTBETCTBHUH C 3TUMHU TPEOOBAHUSIMHU.

KoHTpons 3HaHuil mnpoBoaMTCS B (OpME TEKYIIEro KOHTPOJsS H
IIPOMEKYTOUYHON aTTECTALNH.

Texkymuii KOHTPOJIb YCIEBAEMOCTH IIPOBOJMTCS C LEJIbI0 OIPEAEICHUs
CTETNIEHU YCBOCHUS y4eOHOTO MaTepuaia, CBOEBPEMEHHOIO BBISIBJICHUS U YCTPAHCHHUS
HEJOCTATKOB B MOJTrOTOBKE OOYYAIOMIMXCA M NPHUHATHS HEOOXOAMMBIX Mep IO
COBEPIIICHCTBOBAHMIO METOIUKH MPENOJaBaHus yUeOHON AUCIMUILTUHBI, OpPraHU3aIHH
paboThl 00yYarOImMXCs B XOA€ YYEOHBIX 3aHATUH M OKa3aHWUsS UM WHAUBHUAYaIbHON
MTOMOIIIH.

[IpomMexyTOUHBI KOHTPOJIb IO JHUCLUIUIMHE OCYUIECTBIISIETCS INPOBEICHUEM
3auéra. @dopmMa mnpoBeAcHUS 3a4€Ta — YCTHBIM OTBET IO YTBEPKICHHBIM
HK3aMEHALMOHHBIM OuieTaM, cOpMYJIUPOBAHHBIM C Y4YE€TOM COJEp)KaHUs Y4eOHOM
JTUCIUIUIMHBL. B 3K3aMeHAIIMOHHBIN OWIIET BKIIFOYACTCS TEOpeTHYecKui Borpoc. B
MPOIIECCE MOATOTOBKM K YCTHOMY OTBETY SK3aMEHYEMbIII MOXET COCTaBUTh B
MUCbMEHHOM BHJE IJIaH OTBETAa, BKJIIOYAIOIIMNA B ce0s OINpeiesieHHs, BbIBOJbI

(bopMyJ1, pUCYHKH.

1 ITaciopT OLIEHOYHBIX MATEPHUAJIOB IO AUCIUIIINHE
[TacriopT OIIECHOYHBIX MAaTEPUAIOB CBEJIEH B TAOIUITY 1.

Tabnuua 1 — [lacropT O1IEHOYHBIX MaTEPUATIOB

Kox xoHTpOnmmupyemon
Tema KOMITETeHIIUHU (W e€
4acTH)

No
/o

Bun, meton, popma
OIICHOYHOTO MEPOTIPUSITHSI

1 Bsenenue.
Hcropuueckas
CITpaBKa




No

Tema

Kon xoHTpOIMpyemoit
KOMITETeHIINH (WK €€
4acTH)

Bun, meton, popma
OIICHOYHOTO MEPOTIPUSATHUS

1.1

Llemn u 3aJ1aun
BBIYMCIIATSILHOTO
AKCTIEPUMEHTA.
OCHOBHBIC MOHSITHS
BBIYMCIIUTSIEHOTO
AKCIIEPUMEHTHPOBAHUS

IK-2.2

3auért

1.2

Uctopus pa3BUTUA
BBIYMCIIUTEIILHOTO
DKCHEPUMEHTUPOBAHUS

[1K-2.2

3auér

1.3

CoBpeMEHHBIE METOIbI
U CpEICTBA pEIICHUS
3a/1a4
BBIUHCIUTEIHEHOTO
AKCIIEPUMEHTHPOBAHUS
B obnacTu
PaTMOTEXHUKH.
CyuecTBytoiiye
OTpaHUYEHUS u
POOJIEMBI
TIPOBEICHUS
BBIYHCITUTEILHBIX
IKCIIEPUMEHTOB

IIK-2.2

3auét

OCHOBBI
BBIYUCIIUTEILHOTO
AKCIIEPUMEHTHUPOBAHUS

2.1

[TpuHUHTIBL
MIPOBEICHUS
BBIYHMCIIMTEIbHBIX
3KCIIEPUMEHTOB
pa3IUYHOIO
CJIOKHOCTH

YPOBHSA

[1K-2.2

3auért

2.2

MeToabl poBEAECHUS U
ONTUMHU3AIHU
BBIYHCJIMTEIbHBIX
AKCIIEPUMEHTOB

[1K-2.2

3auért




No

Tema

Kon xoHTpOIMpyemoit
KOMITETeHIINH (WK €€
4acTH)

Bun, meton, popma
OIICHOYHOTO MEPOTIPUSATHUS

KommnsrorepHsie
BBIYMCIIUTEIIbHBIE
DKCIIEPUMEHTHI B
PaIuOTEXHUKE

3.1

AJITOPUTMBI
MOJICJIMPOBAHUS
PaIMOTEXHUYECKHUX
IIPOLIECCOB

IIK-2.2

3auét

3.2

AJTOPUTMBI
BBIUHCIUTEIHLHOTO
AKCIIEPUMEHTHPOBAHUS
B PAINOTEXHUKE

I1K-2.2

3auét

[TepcriekTUBBI
pa3BUTUSI TEOPUU U
TEXHUKHU
BBIYUCIIUTEILHOTO
AKCIIEPUMEHTHUPOBAHUS
B pPaIuOTEXHUKE.
3aKJIroueHue

4.1

CoBpemeHHbIE
pOoOIEMBI

MIPOBEACHUS
BBIYUCIUTEILHBIX
AKCIIEPUMEHTOB B
oOnacTu

PaIMOTEXHUKHU

I1IK-2.2

3auét

4.2.

[lepcriekTrBBI
pa3BUTUS METOJOB U
CPE/ICTB
BBIYHCIIUTEILHOTO
AKCIIEPUMEHTUPOBAHUS

[1K-2.2

3auér




Kon xoHTpOImnpyemoit
Tema KOMITETeHIINH (WK €€
YacTH)

No Bun, meton, popma

OIIEHOYHOTO MEPOIPUSITHUS

4.3 | Oo0mue reanenmuu | [1K-2.2 3auér
pa3BUTHS
IIPOrPaAMMHBIX 51
ANITOPUTMUYCCKUX
CpEJICTB IS
IIPOBEICHUS
BBIYUCIIUTEIBHBIX
AKCIIEPUMCHTOB

2 llIkasna oneHNBaHUA KOMIIeTeHIIUH (Pe3yIbTAaTOB)

IIpu oueHke KoMneTeHIUi (pPe3yJIbTaTOB) YUUTHIBAIOTCS HUKEIIEPEUCIICHHbBIE
ACIIEKTBHI.

1. YpoBeHb ycBO€HUS MaTepuralia, MPeyCMOTPEHHOTO TPOrPaAMMON.

2. YMeHHE  aHaJIM3upoBaTh  MaTepuall,  yCTAHABIMBATH  NPUYMHHO-
CJIEICTBCHHBIE CBS3H.

3. KauectBo oTBeTa Ha BONPOCHI: MOJIHOTA, AaPTryMEHTUPOBAHHOCTD,
yOEeKAEHHOCTD, IOTUYHOCTD.

4. ConmepxarenbHas CTOpPOHA W KadyeCTBO MAaTE€pUAIOB, IPHUBEICHHBIX B
OTYeTax CTYAEHTA MO IPAKTUYECKUM 3aHATHUSM.

5. Mcnonb30BaHue JONOIHUTENBHOMN JIUTEPATYPBI IPHU IIOATOTOBKE OTBETOB.

VYpoBeHb OCBOEHHS C(HOPMHUPOBAHHOCTH 3HAHWN, YMEHUH U HaBBIKOB I10
JUCIUIUIMHE OLIEHUBAETCS B (POPME OLIEHKH «3aUYTEHOY» WJIU «HE 3aUTECHOY.

OueHka «3a4YTEHO» BBICTABIAECTCS CTYACHTY, KOTOPBIM IPOYHO YCBOWII
IIPELYCMOTPEHHBII IPOrPAMMHBIA ~ Marepuali; IPaBUIbHO, APryMEHTHPOBAHO
OTBETWJ Ha BCE BONPOCHL, C TMPHUBEIACHUEM IMPUMEPOB; [OKa3aJl TIIyOOKHe
CUCTEMATU3UPOBAHHBIC 3HAHMS, BIAJEET NMPUEMAMM PACCYXKIACHUS U CONOCTABIISIET
MaTepual M3 pa3HbIX HCTOYHHMKOB: TEOPHIO CBS3bIBAET C MNPAKTUKOH, APYrUMHU
TEMaMHU JIaHHOTO Kypca, APYTUX HM3y4YaeMbIX MPEAMETOB; 0€3 OIMIMOOK BBIMOIHUI
IPaKTUYECKOE 3a]IaHNE.

OO0s13aTeNIbHBIM YCIIOBHEM BBICTABICHHON OLICHKH SIBJISIETCSI MPABUJIbHAS PEUb
B OBICTPOM WJIM YMEPEHHOM TeMIie. JIOTOTHUTENIbHBIM YCIIOBUEM MOTYUYEHUS OLICHKU
«3a4TEHO» MOTYT CTAaTh XOPOIIME YCIEXU NPHU BBINOJIHEHUH CAMOCTOSATEIBHON H
KOHTPOJIbHOM paloThl, CcHCTeMaTHdeckass akTuBHas paboTa HAa CEMHUHAPCKUX
3aHATHSAX.

OueHka «He 32a4YTEHO» BBICTABJIACTCSA CTYICHTY, KOTOPBIM HE CIPABHIICA C
50% BompocoB u 3aJaHuil Ouiera, B OTBETax Ha JpPYyrue BOMPOCHI JOMYCTHI
CyLeCTBEHHbIE OmMOKKM. He MokeT OTBETHTh Ha JIONOJHUTEIbHBIE BOIPOCHI,
IIpEeJIOKEHHBIE TpenoaaBaTesieM. LlemocTHOro mpencraBieHuss O B3aUMOCBS3SIX,




KOMITOHEHTaX, J3TalaxX pPa3BUTHS HAYYHO-TEXHUYECKOTO BOIMPOCA y CTYAEHTA HET.
OueHnBaeTcs KA4e€CTBO YCTHOM U MUCbMEHHOM pPeyH.

3 Bompocshl 1J1si IPOMEKYTOYHOM aTTeCTAMHU (324€T)

1. Ilongarue BBIUHCJIUTEIILHOIO DKCIIEPUMEHTA. Lemu u 3aJ1auu
BBEIYHCIIUTEIILHOTO SKCIIEPUMEHTUPOBAHMS B 00JIaCTH paTUOTEXHHUKU. Ponb momenu
KaKk METoJa I[IO3HaHUsl pealbHOCTH. [IpuMepbl HCHOJNB30BaHUS MOJEIEH s
pa3pabOTKH, ONTUMHU3AIMU ¢ aHamu3a dS(PPeKTUBHOCTU (QYHKIIMOHUPOBAHUSA
PaIUOTEXHUYECKUX CUCTEM U YCTPOMCTB.

2. [lman TDOCTpOEHHUSI BBIYMCIHUTENBHOIO JKcHepuMeHTa. Poib u  MecTo
MaTeMaTUYECKOW MOJEIM B BBIUMCIHUTEIIBHOM 3KCIEpUMEHTHpoBaHUU. Kpurepuu
OLICHKH aJICKBATHOCTH PE3YyJIbTATOB BEIYUCIUTEIBHOTO SKCIEPUMEHTA.

3. CopepxarenbHas ITIOCTAHOBKA 3a1a4u BBIUHCIIUTEIBHOTO
DKCHEPUMEHTUPOBaHMS. [IpuMepbl HUCHONB30BaHUS MaTEMAaTHUYECKUX MOJENEH B
PaAOTEXHUKE.

4. OCHOBHBIE TIOHATHUSI CTATUYECKOTO OMMUCAHUS PATUOTEXHUUECKUX CUTHAJIOB:
(GyHKIUSL TJIOTHOCTH BEPOSITHOCTH, MOMEHTBI pacIpeieieHusi, aBTOKOPPEIsus U
B3aMMHas KOPPEISIIUSL.

5. JIuneitnpie Mmoaenu. YpasHenus FOmna u FOmna — Yonkepa. [ToHsiTHE HEBA3KH.
Kpurepuu cuntesa (HaxoxAeHUs TapaMeTPOB) JIMHEHHONW MOJCIIH.

6. Monenb QuiibTpa peXEeKIUU MOMEX MPOU3BOJIBHOrO mnopsaka. Kpurepwuii
cuHTe3a Mojenu. [lpuMepbl NpPOBENEHUS BBIYMUCIUTEIBHBIX SKCIEPUMEHTOB Ha
OCHOBE MOJIEJI PEKEKTOPHOTO (PHIIbTpa C PacCMOTPEHUEM NPENETbHBIX CIy4yaeB
MapaMeTpoB MOMEX.

7. OlieHMBaHUE NApaMeTPOB (PUIIBTPOB MOJAABICHUS MOMEX. BhIurciuTenbHOe
HKCIIEPUMEHTHUPOBaHUE C (UIBTpaMH TMOAABICHUS TIOMEX, OCYIIECTBISIOMIMNX
HaWJTy4lllee X MOJJaBJICHHE.

8. [Ipobnema mmoxoit 00yCIOBICEHHOCTH KOPPEIAIMOHHBIX MATPUIl U METOIbI
e€ npeononeHus. [IpuMepsl peryiasipuzalu MOJIOKUTEIBHO ONPENEIEHHBIX MaTPULI,
Mmepa Opobdennyca.

9. OueHuBaHME CTAaTHUCTUYECKUX XAapaKTEPUCTUK CIYyYalHOro Impouecca:
MOJIbl, MAaTE€MaTUYECKOTO OYKHUJAHUS, MOJHOW MOUIHOCTH, 3HEPTUH, IUCIICPCHH,
MOIIIHOCTY TTOCTOSTHHOM COCTABJISIIOIIEH, KOO (HUIIUEHTOB KOPPEISAILIUH.

10. Kputepuii anekBaTHOCTH MOJIEIM MO CHEKTPY COOCTBEHHBIX 3HAUYECHHM
KOPPEJSILIMOHHBIX MaTpHIl Te€HepUpyeMbIX mnpoueccoB. Jlokanuzanuus coOCTBEHHBIX
3Ha4YEeHUH, KpyTu [ epmropuHa.

11. IIpeoOpazoBanue Kapynena — Jloea. IlomsiTme cmexTpa COOCTBEHHBIX
3HAYEHUU KOPPEIALMOHHON MATPULIBI.

12. IloHsiTHE ~ CTALIMOHAPHOCTH  CTOXACTHYECKOro  mporecca.  Bumsl
CTal[MOHAPHOCTH (B Y3KOM M UIMPOKOM CMBICIIAX), CBSI3b CTAallMOHAPHOCTU C
TEIUTULIEBOM CTPYKTYpPOU KOPPEISIUOHHBIX MAaTPUI] UMUTHUPYEMBIX TIPOIIECCOB.

13. Yucno o0O0yCIIOBIEHHOCTH KOPPEISIMOHHOW MAaTpPULIBl HUMUTHUPYEMOTO



npouecca. CBa3p yuciaa OOYCIOBIEHHOCTH C TOHATHEM PETYyJIApU3alid 33J1auu
oOpaleHusi  MOJIOKUTEIbHO  ompeneiaéHHoM  Marpunbl.  [lpumep  mioxo
0OyCJIOBJIEHHBIX 33/1a4 IPU MOJICTUPOBAHUU B PATUOTEXHUKE.

14. EBKIUI0OBO TMPOCTPAHCTBO U €ro cBoicTBa. (OCHOBHBIE MOHSATHS
MaTpU4HON anreOphl. TemauueBbl, 3PMHUTOBBI, JAHArOHAIbHBIE KOPPEISIIIMOHHbBIE
MaTpulbl M WX T[pUMEpPbl U3 MPAKTUKA TPOBEIEHUS  BBIYMCIUTEIbHBIX
AKCIIEPUMEHTOB.

15. IlepeonpenenéHHble CUCTEMBI JIMHEMHBIX YpPaBHEHHH M METOAbl UX
pemienus. [lonstue rTinyOuHsl mnepeornpeaenéHHoctu. Kpurepuit MuHUMyMa
CPEIHEKBAJPATUYECKOr0 OTKJIOHEHHUA. [IpuMepbl MCMONBb30BaHUS 3TOrO KPUTEPUS
IUTSL OLEHKH aJIEKBATHOCTH PE3YJIbTAaTOB BBIUUCIUTEIBHBIX IKCIIEPUMEHTOB.

16. O600mEHHBIN KpuTEepuit MUHUMYMa cpeaHero kBaapara omuoku (CKO) u
€ro MCIOJIb30BaHUE JUJISl OLIEHKW aJIEKBaTHOCTH PE3YJbTAaTOB BBIYHUCIUTEIBHOTO
skcniepuMmenTa. Ilpumeprsl wucnonb3oBanust o06o00mEnHOro kpurepus CKO s
CUHTE3a MOJIEJIEN paIuOTEXHUYECKUX MPOLIECCOB.

17. Bnusaaue agauTuBHOTO Oemoro rayccoBckoro myma (BI'II) Ha
KOPpPEJSILMOHHBIE  CBOMCTBA  MOJIETUPYEMBIX  PATUOTEXHUYECKUX  IPOLIECCOB.
[Iprmepsl BBIYMCIUTENBHBIX 3KCIEPUMEHTOB 10 aHaim3y BosaeuctBus bITI Ha
(GyHKIIMOHUPOBAHUE PATMOTEXHUUECKUX YCTPOUCTB U CUCTEM.

18. MoaenupoBaHue ClydyailHbIX BEJIMYUH C 33JIaHHOM (PYHKIMEN MIOTHOCTH
pacnpeneneHuss  BEpOSTHOCTH.  BbIUMCAMTENBHOE  HKCIEPUMEHTHUPOBAHUE  C
IIPOLIECCAMHU OMM3KUMU K rayCCOBCKHUM. [Tpumepsl HErayCCOBCKUX
PaAMOTEXHUYECKUX MPOLECCOB.

19. MoaenupoBaHue CIly4allHbIX BEJIMYUH C MPOU3BOJBHBIMH (YHKIUSIMU
IUIOTHOCTU paclpe/ieNieHns BEpOSTHOCTUH. Mertoasl oTOpachiBaHHUs OO0pa3loB U
oOpatHoi pyHkiuu. [IpenmyniecTBa 1 HEAOCTATKU 3TUX METOJIOB.

20. [lepcniekTuBBl pa3BUTHUA TEXHUKM M METOJOJOTMU BBIYUCIUTEIbHBIX
AKCIIEpUMEHTOB.  [IOHATHS  HEYETKOM  JIOTMUKM, TE€HETHYECKUX  aJIrOpPUTMOB
ONTHUMU3AIMHU, HCKYCCTBEHHBIX HEUPOHHBIX CETEH.

4 KoHTposibHbIE BONPOCHI /IS OLEHKH C(HOpPMHPOBAHHBIX

KOMIIETeHIIHH

1. IIpumepsl MCMOJIB30BaHUS MATEMATUYECKUX MOJEIEH M1 MPOBEACHUA
BBIYUCITUTEIBHBIX SKCIIEPUMEHTOB B PAAUOTEXHHUKE.

OTtBer. Pacuér  CXEMOTEXHHYECKHMX  PEIICHUM,  IPEAIIECTBYIOIUX
MaKeTUpoBaHUI.  MojenupoBanue  (yHKIIMOHUPOBAHUS  PAJAMOTEXHUUYECKUX
YCTPOMCTB M CHUCTEM B KOMIIBIOTEPHBIX Cpellax C IeJbI0 BbIOOpAa M ONTUMHU3AIUU
apamMeTpoB, OMNpeNeNeHUss TrpaHull 3(PQPEeKTUBHOrO (QPYHKIUOHUPOBAHUSA IS
peIIeHNs TEXHUYECKUX U/WI TaKTHICCKHUX 3a7ad.

2. Ilonstue moxaenu. Llenn u 3a7ayu MCHOJIBL30BAHUM MOJIENICH IPOIECCOB,
YCTPOMCTB M CHUCTEM B PAAUOTEXHUKE [JI1 MPOBEACHUS BBIYMCIUTEIbHBIX



AKCIIEPUMEHTOB.

OtBetr. Moaenb — 3T0 00BEKT, 3aMEHSIONUH peaaTbHOCTh. Moaenb co3aaéTcs
C TENbI0 TPOBEACHHS BBIYMCIUTEIBHBIX OKCIEPUMEHTOB I 0Oojiee ym0OHOTO
MO3HAHUSA pEaJbHOCTH, Korja €& HEMOCPEICTBEHHOE U3YYEHUE 3aTpyIHEHO
(moporoBu3Ha WM YHUKAJIBHOCTh OOBEKTa, €r0 TPOMO3JIKOCTh WJIU, HAMPOTHUB,
CIMIIIKOM MaJyible pa3Mepbl; HEYJO0OHBI BPEMEHHOW MacuTad, Hamnpumep,
OBICTPOIIPOTEKAOIINE MPOLECCHl WIH MEJJIEHHOE CTapeHHE O0BEKTa), MO0 Iaxe
HEBO3MOXKHO (HampuMmep, Korja M3y4yeHHe MpPeArnoiaracT pa3pylieHue YHUKAIbHOIO
00BEKTa, COMPSHKEHO C HEXKEJNATeIbHBIMH WM J1a)K€ OMACHBIMHU TOCIEJACTBUAMH U
np.).

3. Buapl MaremMaTHYEeCKHX MOJEIEH, HWCHOJNb3YEMbIX ISl IPOBEICHUA
BBIYUCIIUTEIBHBIX JKCIEPUMEHTOB [JII HU3YUYECHUS PATUOTEXHUYECKHX YCTPOMCTB,
CUCTEM U TpOLeCCOB. JleTepMHUHUpPOBaHHbIE (AHAIIUTHUYECKHUE) M CTOXACTUYECKHUE
(MMUTAIMOHHBIE) MATEMATUYECKHUE MOJEIIH.

OtBeT. B paguoTexHuke MIUPOKOE PaCIPOCTPAHEHUE MOJYUMJI OAUH U3 BUJIOB
UJeaTbHOM MOJIETM — MAaTEMAaTHYEeCKOE MOJECIMPOBAHUE, KOTOPOE Mpenoiaraet
OMUCAaHHWE CBOMCTB PAAUOTEXHUYECKUX YCTPOMCTB, CHUCTEM WJIH MPOIECCOB
MaTeMaTUYeCKUMH  MeToJaMH.  Maremaruueckue  MOJAENW  JeisITcs — Ha
JETEpMUHUPOBaHHBIE (0€3 MCIOJIb30BaHUS T€HEPATOPOB CIyYalHBIX YHMCENT B CBOEH
CTPYKTYp€) U CTOXaCTUUYECKHE (C MCIOJIb30BAHUEM I'€HEPATOPOB CIyYAHBIX YHCEN B
CBOEHU CTPYKTYPE).

4. OueHMBaHUE CTAaTUCTHYECKUX XAPAKTEPUCTUK CIy4allHOTO mporecca no N

TucKkpeTHeiM oTcuétaM xj, j=1, 2, ... N. Kak HaliTHU OILIECHKY MaTeMaTH4YeCKOIo
oXKumaHus’?

OtBer. OIIEHKM OCHOBHBIX CTaTHCTHYECKHMX CBOMCTB PagUOTEXHUYECKHUX
MPOLECCOB — BAXHBIM JTall CO3JAaHUS W AHAIN3a MAaTeMaTUYECKOM MOJIENH

PAIMOTEXHUYECKUX YCTPOUCTB U CUCTEM.

Martematuueckoe oxunanue: M=CYMMA[xj|/N, npu j=1, 2, ... N, tne M —
OLIEHKa MaTEMaTUYECKOTO OXHUAAaHUsA, Xj — AUCKPETHbIE OTCUETHI mpouecca, N —
YUCIIO OTCYETOB.

5. OueHnBaHue CTATHCTUYECKUX XAapPAaKTEPUCTUK CIyYalHOro mpoiecca no N
JTUCKPETHBIM OTCUETaM X7, j=1, 2, ... N. Kak HaiiTH OLIEeHKY MOJHOW MOIIHOCTH?

OtBer. OIEHKHM OCHOBHBIX CTaTUCTUYECKUX CBOMCTB PaJMOTEXHUYECKUX
MPOIIECCOB — BAXHBIM 3Tal CO3JaHUsS M aHalIW3a MaTeMaTUYeCKOW MoJenu
PAIUOTEXHUYECKUX YCTPOMCTB U CUCTEM.

MomnocTs (monHas MomHOCTh): P=CYMMA[xj2]/N, npu j=1,2, ... N, rne P
— OIIEHKAa MOJIHOM MOUIHOCTH, Xj — JIHUCKPETHBIE OTCUETHI Mpouecca, N — 4YuCIo
OTCYETOB.

6. OnleHMBaHUE CTATHCTUYECKUX XapaKTEPUCTUK CIy4alHOro mpoiecca 1no N
JTUCKPETHBIM OTCcu€Tam xj, j=1, 2, ... N. Kak HaliTh OLIEHKY YHEPTUn?

OtBer. OUEHKH OCHOBHBIX CTaTHUCTUYECKUX CBOWCTB PAJUOTEXHUYECKHUX



IIPOLIECCOB — BAXHBIM JTall CO3JaHMs M AaHaIM3a MAaTEeMaTUYEeCKOW MOJENn
PAIUOTEXHUYECKUX YCTPOUCTB U CUCTEM.

Oueprusa: E=CYMMA[xj2], npu j=1, 2, ... N, rae £ — OLEHKa dHEPIruH, Xj —
JUCKPETHBIE OTCYETHI Ipouecca, N — 4hCIIO OTCUETOB.

7. O1leHMBaHUE CTAaTHCTUYECKUX XapaKTEPUCTUK CIy4yalHOro mpoiiecca 1no N
IUCKPETHBIM OTCUETaM X7, j=1, 2, ... N. Kak HaliTh oLeHKy aucrepcun?

OtBer. ONLEHKM OCHOBHBIX CTATUCTUYECKUX CBOMCTB PaIUOTEXHUYECKHUX
IIPOLIECCOB — BAXHBIM JTall CO3JaHMs M AaHAIM3a MAaTeMaTU4YeCKOW MOJENn
PAIUOTEXHUYECKUX YCTPOUCTB U CUCTEM.

Jucnepcus (MOIIHOCTH IIEPEMEHHOU COCTAaBIISIFOIIICH ):
D=CYMMA[(xj—M)2]/N, npu j=1, 2, ... N, tae D — oleHKa JIUCIEePCUH, X] —
JUCKPETHBIE OTCYETHI Iporecca, N — YHCIO OTCUETOB, M — MaTeMaTU4YECKOe
OKHJIaHNE.

8. OLleHHBaHUE CTATHUCTHUYECKHX XAPAKTEPUCTUK CIydalHOro mpouecca no N
IUCKpPETHBIM oTcuéram xj, j=1, 2, ... N. Kak HaliTu oueHKy Ko3(QQHUIIMEeHTOB
ABTOKOPPEISALIUN?

OtBer. OLEHKM OCHOBHBIX CTATUCTUYECKUX CBOMCTB PaJUOTEXHUYECKHUX
IIPOLIECCOB — BAXHBIM JTall CO3JaHMs M AaHAIM3a MATEMaTUYECKOW MOJeNn
PAIUOTEXHUYECKUX YCTPOUCTB U CUCTEM.

Koaddurment aBTOKOPpEISLIUN k-To nopsiaKa:
RE=CYMMA[(xj—M)*(xj+k—M)]/N, npu j=1, 2, ... N—k, tne Rk — cmeméHHas
olleHKa KO3 pUleHTa aBTOKOPPENSIUU, Xj — AUCKPETHBIE OTCUETHI ITpouecca, N —
YUCJIO OTCYETOB, M — MATEMATHYECKOE OKUITAHUE.

9. Bnusinue aJAUTUBHOTO oemnoro rayCCOBCKOIO nryma Ha
aBTOKOPPEISLIMOHHBIE CBOMCTBA PATMOTEXHUUECKUX IIPOLIECCOB.

OtBer. AAnuUTUBHBIA  O€NbId  IIyM  JCKOPPEIHPYET  MPOIECC, €ro
HOPMHUPOBAaHHbIE K JUCHEPCUH MOAYJIM KOI(P(PULUHUEHTOB aBTOKOPPEISALUU
YMEHBLIAIOTCA. DHEPreTUYeCKUid CHEKTp (CHEKTpajbHas IJIOTHOCTh MOUIHOCTH)
JIOTIOTHSIETCS. PAaBHOMEPHOW IO BCEM OCH 4YacTOT KOMIIOHEHTOW, MpuoOpeTas
CHEKTpaIbHbIE CBOWCTBA OEJI0T0 BUAMMOTO IIBETA.

10. Buapel cinydailHbIX TPOLIECCOB: CTALIMOHAPHBIE U HECTALIMOHAPHBIE.

Oter. Ecnm cnydailHblil mpomecc ¢ XOJOM BPEMEHHM HE HM3MEHSIET CBOUX
CTaTUCTUYECKUX CBOMCTB, TO TAaKOW HPOLECC HA3bIBACTCs CTalMOHApHbIM. Ecin
CTaTUCTUYECKUE CBOMCTBA MPOLECCAa U3MEHSAIOTCA CO BPEMEHEM, TO TAKOW MPOLECC
Ha3bIBAIOT HECTALIMOHAPHBIM. B pagnorexHuke 0ObIYHO pa3inyaloT CTAMOHAPHOCTU
II0 OTAEIBHBIM CTATUCTUYECKUM IapaMeTpaM, HANPHUMEDP II0 IUCIEPCUM WU IO
MAaTEMAaTUYECKOMY OXXHUJAHUIO, IO BCEM BTOPBIM LEHTPAJIbHBIM MOMEHTAM
pacrpeneseHus U Ip.

11. Buael ciryyaliHBIX IPOLIECCOB: KOPPEIUPOBAHHBIE U HEKOPPEIUPOBAHHBIE.
KakoBbI Tpu3HaKu KOPPEIMPOBAHHOIO CIIy4alHOTO mpouecca?

Otger. IIpouecc ¢ ManbiMu (OIM3KUMU K HYJTI0) MOAYJISIMA HOPMUPOBAHHBIX K



aucnepcuu K03 (GUIMEHTOB aBTOKOPpENSIUU HeOonbmoro (£<10) mopsiaka cH4uTaroT
HEKOPPEIUPOBaHHBIM, a ¢ OonblmMu (ONM3KMMH K CAWHHIEC) MOIYJISIMU
HOPMHUPOBAHHBIX K  JIUCIIEPCUU  KOA(DPUIIMEHTOB  aBTOKOppENSALUA  —
KoppenupoBaHHbIM. CHEKTpajIbHBIM MOPTPET (CHEKTpasibHAsI TUIOTHOCTh MOIIIHOCTH)
KOPPENUPOBAHHOTO IMPOLECCA HWMEET BBIPAKEHHBIE NUKH, MYYHOCTH, HE HOCHT
PaBHOMEPHOT'O XapaKTepa, a HEKOPPEIUPOBAHHOIO — OJIM30K K PAaBHOMEPHOMY I10
BCEM OCM 4YacTOT, HE HWMEET BBIPAXEHHBIX HEOJHOPOJHOCTEH, IHKOB.
KoppenupoBaHHBII TPOLIECC HA3BIBAIOT B PAAMOTEXHUKE TAKXKE «OKPALICHHBIMY, a
HEKOPPEJIMPOBAHHBIN — «OENbIM» MO aHAJIOTUU C ONTHYECKUM CIIEKTPOM.

12. Buapl ciiyyallHbIX IPOLIECCOB: KOPPEIUPOBAHHBIE U HEKOPPEIUPOBAHHBIE.
Kakoii nporniecc Ha3bIBalOT OKpAIICHHBIM, a KaKOil OeNbiM?

OtBer. «OKpalleHHBIM» HAa3bIBAIOT B PAJUOTEXHUKE KOPPEIUPOBAHHBIN
CIly4ailHbIi MpOILIECC, a HEKOPPEJIUPOBAHHBIM — «OENIbIM» [0 aHAJIOTUU C
ONTHUYECKUM CHEKTPOM.

13. Buasl ciryyaliHbIX IPOLIECCOB: KOPPEIUPOBAHHBIE U HEKOPPEIUPOBAHHBIE.
VY Kakux U3 NpOUECCOB MOIYJU KOA(P(OUIIMEHTOB aBTOKOPPEISLUUA COMOCTABUMBI C
IUCHEpCHe, a y KakuX MOAYJIM KO3(P(UIHMEHTOB aBTOKOPPEISALHMHU CYIIECTBEHHO
MEHbIIE AUCIEPCUH U CTPEMSTCS K HYJIIO C POCTOM JIJIMHBI BBIOOPKHU.

Otger. [Ipouecc ¢ manbiMu (OJU3KUMU K HYJIIO) MOJYJISIMA HOPMUPOBAHHBIX K
mucriepcud ko3¢ durmeHToB Rk aBTokoppensuuu Hebombmoro (k<10) mopsaka
CUUTAIOT HEKOPPEJIMPOBAHHBIM, a C OOJBIIUMHU (OJIM3KUMU K €IUHHUIIEC) MOIYJISIMU
HOPMHUPOBAaHHbIX K  JIUCIIEPCUU  KOA(DPPUIMEHTOB  aBTOKOPpEIALUH  —
KoppenupoBaHHbIM. Ecin |Rk| —(0 ¢ poctoM IMHBI BBIOOPKH, TO 3TO
HEKOPPEIUPOBAHHBIN MPOIIECC, a €CIU |Rk| —1 ¢ pocTOM JUIMHBI BBIOOPKH, TO 3TO
KOpPPEIUPOBAHHBIN IIPOILIECC.

14. Buapl ciyyaliHBIX IIPOLIECCOB: KOPPEIUPOBAHHBIE U HEKOPPEIUPOBAHHBIE.
VY Kakux U3 IMPOLECCOB HOPMUPOBAHHAS K TUCIIEPCUN aBTOKOPPEIALUOHHAS MaTpULa
CTPEMHTCS K EAMHUIHON MATPHUIIE C POCTOM JIJTUHBI BHIOOPKH?

Otser. Ilpomecc ¢ Onu3kol k eauHUYHONW I HOPMUPOBAHHOW K IUCIIEPCUU
aBTOKOppEISIUMOHHONW Marpulie R sBisercs HekoppenupoBaHHbIM: eciu R—I1 ¢
POCTOM JUITMHBI BEIOOPKHU, TO MPOIIECC HEKOPPETUPOBAHHBIN.

15. CBoiicTBa ciywyaliHbIX mporeccoB: Oenbii myMm. K kakoil wmatpuie
CTPEMHTCSI  POCTOM  JUIMHBI ~ BBIOOPKM  HOPMHUpOBaHHAs K  JUCHEPCHH
aBTOKOpPpEISIMOHHAs MaTpHIla 0enoro mryma’?

Otser. Ilponecc ¢ OGnu3koi kK eauHUYHOM I HOPMUPOBAHHOW K JUCHIEPCHUH
aBTOKoOppesimonHon matpuiieid R sBisiercst 6enpim mymom: eciu R—I ¢ pocrom
JUTMHBI BBIOOPKHU, TO MPOIIECC SIBISETCS HEKOPPEIUPOBAHHBIM IIIYMOM.

16. ®yHKIMK TJIOTHOCTH BEPOSITHOCTH CIy4YalHBbIX IporeccoB. IIpumMepsr
GyHKIMNA TJIOTHOCTU paclpe/ie]ieHUsT BEPOSITHOCTA CIy4YalHBIX BEJUYUH, HX
UCIIOJIb30BAHUE  MPU  TPOBEICHUM  BBIYUCIUTEIBHBIX  DKCIIEPUMEHTOB B
PAIUOTEXHUYECKHX 3a/1a4aX.



@yHKIMS IOTHOCTU pacnpenenenus BepostHocted (PIIPB) xapakrepusyer
OTHOCUTEJIbHYIO YaCTOTY MOSIBJIICHUSI CIy4YalHOW BEJIIMYHMHBI B 33JJaHHOM HHTEPBAJIE
e€¢ 3nHauenmii. DIIPB wmoxer ObITh mOnMydeHa mnyTéM auddepeHnnpoBaHUs
MHTETPAIbHOTO 3aKOHA BEPOSITHOCTH, T.€. 3aBUCHUMOCTH BEPOSTHOCTH TOTO, 4YTO
CllyuyaiiHasi BEJIMYMHA HE TMPEBBICUT OTJOXKEHHOE MO OcU alcuucc 3HaueHue. B
TEOPUM W TPAKTHUKE BBIYMCIUTEIBHBIX HKCIEPUMEHTOB IPH HCCIEAOBAHUU
PaIUOTEXHUYECKUX YCTPOMCTB M CHCTEM YacTO HMCIOIB3YHOTCs cienyromue OIIPB:
rayccoBckas (JJis MMHTAIMM IIyMa WM TOMEXH), paBHOMEpHas (AJi1 MMHTAIUH
IIIyMOB KBAaHTOBaHUS), peJleeBcKas (Il HMHUTAIMd IIyMOB Ha ONTHYECKOM
M300paKEHUH) U Tp. 3aKOHBI pacHpeleseHUs] XapaKTepU3YIOTCsl MAaTeMAaTHYECKUM
OXXKHMJIaHUEM, MOJOW (MHOrja, Hampumep s rayccoBckod PIIPB stu nonsTus
COBIIAJIAI0T), TUCTIEPCUEN U AP. CTATUCTUYECKUMH XAPAKTEPUCTUKAMU.

S Ilpumep 3agaHud sl NPAKTHYCCKUX 3AHATUI

1. ITpon3BeCcTH BBIUUCIUTENBbHBIA DKCIEPUMEHT MO MPOXOKIACHUIO CIIyYalHbIX
CUTHAJIOB C 3aIaHHBIMU 110 BAPUAHTAM CIIEKTPAIbHO-KOPPEIALMOHHBIMU CBOMCTBAMU
yepe3 TUHEHHBIN (PUIbTP ¢ 3aJaHHBIMU 10 BapuaHTaM Kod(PPUImeHTaMu YuCIuTeNs
W 3HaMeHaress mnepenaTtouyHod (QyHkiuu. OILEHUTh YCTOWYMBOCTH GUIBTpA U
MIOCTPOUTh €ro JAWHAMHYECKHME YACTOTHBIE XAapaKTEPUCTUKHU JUISI 3aJaHHBIX IO
BAPUAHTAM JJIMH UMITYJIbCHBIX XapaKTEPUCTHK.

2. ITpomonenupoBath MPOXOXKIAEHUE 3aJaHHOrO (IO BapuaHTaMm) Ipoliecca
4yepe3 CHHTE3UPOBAHHBIN TUHEHHBIN QUIIBTP.

3. IIpou3BecTH CTAaTUCTUUECKUM M CHIEKTpaJbHbINA aHATIU3 MPpoIlecca Ha BBIXOJIE
nuHenHoro ¢unbTpa. Craenath BBIBOJBI O COOTBETCTBUHM PE3YyJIbTaTOB aHaIn3a
TEOPETUYECKUM OLIEHKAM IapaMeTpPOB IPOILECCa HA BBIXOJE 3aJaHHOTO JIMHEWHOTO
¢uiabTpa MpU BO3ACHCTBMM HA €ro BXOJ MpOLEcca C 3aJaHHbIMU IO BapHaHTam
CTATUCTUYECKUMH XapaKTEPUCTUKAMMU.

4. OneHUTh TEOpEeTUYECKH KOA(h(UIIMEHTHl MPOXOXKACHHUS IIpollecca 4Yepes
muHedHbll  ¢uabTp. ComnocTtaBuTh KOIPGUIMEHTHl € HW3MEPEHHBIMU B  XOJ€
BBIYHMCIIUTEILHOTO JKcrepuMeHTupoBanus. Craenath BbIXOJAbl 00 aJleKBaTHOCTH
PE3yJIBTAaTOB POBEICHHOTO BEIYMCIUTENBHOTO DKCIIEPUMEHTA.

Onepatop 340 000 "KomnaHus "TeHzop" —
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