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OneHoYHbIE MaTepHUalbl M0 TUCHUIUIMHE «MaTeMaTniyeckoe MOACIUPOBAHUE

PAIMOTEXHUYECKUX YCTPOMCTB M CHUCTEM COJEpkKAT COBOKYITHOCTh y4eOHO-
METOJAMYECKUX MaTepUaoB (KOHTPOJBHBIX 33JlaHUN, OMHCAHUN (GOpM U MPOIIEAYD),
peAHa3HAYCHHBIX VIS OIEHKH KaueCTBa OCBOCHHS 00YUaIOIIMMUCS YaCTH OCHOBHOM
00pa3oBaTeIbHON MIPOTPAMMBI.

[lenb — OIIEHUTH COOTBETCTBHE 3HAHUW, YMEHUW U YPOBHS MPUOOPETEHHBIX
KOMITETCHIINM, OOyYaroIMXCs IEsIM U TPpeOOBAaHUSIM OCHOBHON 00pa3oBaTEIbHON
nporpaMMbl 1o HampasiieHue noarotoBku 11.04.01 «PanuorexHuka» Kak B XOJe
IIPOBEJICHUS TEKYIIIETOo KOHTPOJIA, TaK U MPOMEKYTOYHOM aTTECTAIUH.

OcHoBHast 3ajjayua — O0OECHEYUTh OICHKY YypOBHS CHOPMUPOBAHHOCTH
npenxycmorpernbix  OIIOIl  xommeTeHumii, mnpuoOpeTaeMbIXx OOyYaroIMMCS B
COOTBETCTBHUU C 3TUMU TPECOOBAHUSIMH.

KonTtponr 3HaHmii mpoBoguTcs B ¢GopMe TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUYHOM aTTECTAIINH.

Tekyuuii KOHTPOJIb YCIIEBAEMOCTH TIPOBOJMUTCS C I1IEJIbIO OMpeAeICHUs
CTEIEHHU YCBOCHUS YU4EOHOTO MaTepualia, CBOEBPEMEHHOIO BBISIBIICHUS U YCTPaHEHUS
HEJIOCTaTKOB B TMOJATOTOBKE OOYYAIOIIMXCS W TPUHITHS HEOOXOAUMBIX MEp IO
COBEPIIICHCTBOBAHUIO METOIMKH TMPEIoaBaHus yueOHON MUCIMITINHBI, OpraHUu3auu
paboThl OOyJaIOMIUXCA B XOJ¢ YUCOHBIX 3aHATUH M OKa3aHUS UM HHIUBUIYaTbHOMN
TTOMOIIIH.

[IpoMeXyTOUHBIA KOHTPOJIb MO JUCHHUIUIMHE OCYIIECTBISIETCS MPOBEACHUEM
3auéta. dopma mpoBeAcHUS 3ay€Ta — YCTHBIM OTBET II0 YTBEPKICHHBIM
AK3aMEHAIMOHHBIM OuiieTaMm, CHOPMYITMPOBAHHBIM C YYETOM COACP)KAHHUSA YyueOHOM
TUCHUIUIMHBL. B 3K3aMEHAaIIMOHHBIM OWJIET BKIIIOYAETCS TEOPETHYECKUM Bompoc. B
MpoIecce MOATOTOBKM K YCTHOMY OTBETY JK3aMEHYEMbIM MOXET COCTaBUTh B
MUCHbMEHHOM BHUJIC TUIAH OTBETA, BKJIIOYAIOIMIMK B ce0s oOmpenesieHHs,, BBIBOJIbI

dbopMyI1, pUCYHKH.

1 IMacnopT OLEHOYHBIX MATEPUAJIOB MO JUCIHUIIIIHHE
[TacriopT o1eHOYHBIX MaTepraIoB CBEAEH B Tabmuiry 1.

Ta6numa 1 — I[acnopT OlIECHOUHBIX MaTEPUATIOB

Kon konTpOonupyemoii
Tema KOMIIETCHITUU (UJIH €€
4acTH)

No
/o

Bun, meton, popma
OIICHOYHOTO MEPOIPHUSITHS

1 Bsenenue.
Hcropuueckas
CIIpaBKa




No
/o

Tema

Kon xoHTpoaupyemoit
KOMIIETCHITUU (UJIH €€
4acTH)

Bun, meron, hopma
OILICHOYHOT'O MEPOIPUSTHS

1.1

Lenn u 3aJa4u
BBIYUCIIUTEILHOTO
HKCIICPUMEHTA.
OcHOBHEIE IIOHSTHSA
BBIYMCIIUTEILHOTO
9KCIIEPUMCHTHPOBAHUS

[1K-2.2

3auért

1.2

Uctopus pa3BUTHUSA
BBIYHCIIUTEIBHOTO
HKCIIEPUMEHTUPOBAHUS

[1K-2.2

3a4éT

1.3

CoBpeMEHHBIE METOIbI
U CpEICTBA pEIICHUS
3a/1a4
BBEIYHMCIIUTEIILHOTO
AKCIIEPUMEHTUPOBAHUS
B obnactu
PATUOTEXHUKH.
CylecTByronue
OTpaHUYCHHSI u
npoOJIeMbl
MIPOBEICHHUSI
BBIYHCIIUTETHHBIX
HKCIIEPUMEHTOB

[1K-2.2

3agéT

OCHOBBI
BBIYHCIIATEIHHOTO
AKCIIEPUMEHTUPOBAHUS

2.1

[TpuHIMITBL
MIPOBECHUS
BBIUYHCIIUTEIbHBIX
AKCIIEPUMEHTOB
Pa3JIUIHOTO
CJIO>KHOCTH

YPOBHSA

[1K-2.2

3a4ér

2.2

MeToabl poBeIeHUS U
ONTUMU3AIUH
BBIYMCIIUTEIbHBIX
AKCIIEPUMEHTOB

[1K-2.2

3a4ér




No
/o

Tema

Kon xoHTpoaupyemoit
KOMIIETCHITUU (UJIH €€
4acTH)

Bun, meron, hopma
OILICHOYHOT'O MEPOIPUSTHS

KommbrorepHsie
BBIYUCIIUTEIIbHbBIC
HKCIIEPUMEHTBI B
PaIUOTEXHUKE

3.1

AJITOPUTMBI
MOICITUPOBAHUS
PaTMOTEXHUYECKUX
IIPOIIECCOB

[1K-2.2

3auér

3.2

AJITOPUTMBI
BBEIYHCIIUTEIILHOTO
AKCIIEPUMEHTUPOBAHUS
B PaJIMOTEXHUKE

[1K-2.2

3auért

[TepcriekTuBBI
pa3BUTUS TEOPUU U
TEXHHUKH
BBIYHCIMTEILHOTO
AKCIIEPUMEHTHUPOBAHUS
B PaIMOTEXHUKE.
3aKIr04YeHUE

4.1

CoBpeMeHHbIE
npoOJieMbl

MIPOBEICHMUSI
BBIYHCIIUTEITHHBIX
HKCIIEPUMEHTOB B
obJsactu
PaANMOTEXHUKH

[1K-2.2

3agéT

4.2,

[TepcriekTuBBI
Pa3BUTUSI METOJIOB U
CPEICTB
BBIUHCIIMTEILHOTO
HKCTIIEPUMEHTUPOBAHUS

[1K-2.2

3a4ér




Ko xonTponupyemoit
Tema KOMIETEHIUU (MU €€
4acTH)

No
/o

Bun, meron, hopma
OILICHOYHOT'O MEPOIPUSTHS

4.3 | OOuiue teuaennuu | [1K-2.2 3auér
pa3BUTHSA
IIPOTrPaAMMHBIX U
AITOPUTMHYCCKUX
CpEICTB TS
IIPOBEICHHUSI
BBIYUCIIATEILHBIX
HKCIIEPUMEHTOB

2 llIkajia oueHMBAHUA KOMIIETEeHI NI (Pe3yJIbTATOB)

[Ipu oueHke koMneTeHIUH (pe3yIbTaToOB) YUUTHIBAIOTCS HIXKETIEPEUHCICHHbBIE
ACIEKTHI.

1. YpoBeHb ycBOEHHS MaTepuala, IpeIyCMOTPEHHOTO TPOTrPAMMON.

2. YMeHue = aHaJuM3MpoBaThb  MaTepual,  yCTaHaBIMBaTh  IPUYUHHO-
CJIEICTBEHHBIE CBSI3U.

3. KauectBo oTBeTa Ha BONPOCHL: TMOJHOTA, aAPTyMEHTHPOBAHHOCTH,
yOEXKAEHHOCTD, TOTUYHOCTb.

4. ConepkareibHasi CTOpOHAa M KayecTBO MaTepHalioB, NPUBEACHHBIX B
OTUYETax CTYJEHTA IO MPAKTUYECKUM 3aHSATUSM.

5. Ucnonb3oBaHue JOMOIHUTEIBHON IUTEPATYPBI IPU MOJATOTOBKE OTBETOB.

VYpoBeHb 0cCBO€HUs CHOPMHPOBAHHOCTH 3HAHWUM, YMEHUW M HaBBIKOB IIO
JTUCLUIUIMHE OLEHUBAETCS B (POPME OLIEHKH «3aUTE€HO» UIIU «HE 3a4TCHO.

OueHka «3a4TEHO» BBICTABISETCA CTYIEHTY, KOTOPbIA NIPOYHO YCBOMII
OPELYCMOTPEHHBI MPOrpaMMHBIA  MaTEpHall; IPaBUIbHO, aAPryMEHTHUPOBAHO
OTBETWJI Ha BCE BONPOCH, C NPHUBEACHUEM MPUMEPOB; TMOKa3al TrIyOOKHe
CUCTEMAaTU3UPOBAHHbIE 3HAHMS, BJIAJIEET MPUEMAMH PACCYKICHHSI U COMOCTABIIAET
Marepuanl M3 pa3HbIX HCTOYHHUKOB: TEOPUIO CBSA3BIBAET C MPAKTUKOW, PYyTrUMU
TEMaMHu JIJaHHOTO Kypca, APYTUX H3Yy4aeMbIX MpPeIMeToB; 0e3 OIMOOK BHIIOIHUII
NPAKTUYECKOE 3aJaHUE.

O0s3aTeNbHBIM yCIIOBUEM BBICTABIICHHON OLICHKHU SABIISIETCS] MPAaBWIbHAS pPEUb
B OBICTPOM MJIM YMEPEHHOM TeMIie. [JonoTHUTENbHBIM YCIOBUEM MOIYYEHUS OLIEHKU
«3a4TEHO» MOTYT CTaTh XOPOLIME YCIEXU NPH BBIIOJIHEHUH CAMOCTOSTEIBHOU WU
KOHTPOJIbHOM paloThI, cHCTeMaTHyeckass akTHBHasg paboTa Ha CEMHHApPCKUX
3AHATHUSAX.

OueHka «He 3a4YTEHO» BBICTABJISETCS CTYACHTY, KOTOPBIM HE CIpaBUIICS C
50% BompocoB W 3adaHWil Owiera, B OTBETaX Ha JPYrHe BOIPOCHI JOMYCTHI
CyllecTBeHHbIe OmMOKH. He MokeT OTBEeTUTh Ha JOIMOJHUTENbHBIE BOIPOCHI,
IpEeIOKEHHBIE TIpernojaBareneM. LlemocTHOro mnpeacTaBieHUs O B3aUMOCBS3SX,




KOMIIOHEHTAX, 3Tanax Pa3BUTHS HAyYHO-TEXHMYECKOTO BOIIPOCAa y CTYyAEHTA HET.
OueHuBaeTcst KAYeCTBO YCTHOM M MUCbMEHHOM pEYH.

3 Bonpochel 1151 IPOMEKYTOUHOI aTTecTalun (3a4€T)

1. [TonsiTHE  BBIUMCIMUTENBHOTO  3KcrepuMeHta. llenu w  3amaum
BBIYHUCITUTENILHOTO SKCIIEPUMEHTUPOBAHMS B 00JacTU paguoTexXHUKU. Ponb Monenu
KaKk MeToJa TIO3HAHUs peajbHOCTH. [IlpuMepbl UCHOJIB30BaHUS MOJEIEeH s
pa3paboOTKH, ONTUMHU3AIMK ¢ aHaimu3a A(PPEKTUBHOCTH (PYHKIMOHUPOBAHMS
PAAMOTEXHUYECKUX CUCTEM U YCTPOUCTB.

2. [Ilnan mOCTpOEHMS BBIYUCIUTENBLHOTO DJKClepuMeHTa. Poimb M MecTo
MaTEeMaTHYECKONH MOJENU B BBIUMCIUTEILHOM OJKCIepUMeHTupoBaHuu. Kpurtepuu
OILICHKH aJIeKBATHOCTHU PE3yJIbTaTOB BHIYMCIUTEIHLHOTO IKCIIEPUMEHTA.

3. ConepxatenbHast MOCTaHOBKa 3a/1auun BBIYHCIIUTEIHEHOTO
AKCIIEPUMEHTUPOBaHMS. [IpuMepbl HUCIMONB30BAHUS MATEMaTUYECKUX MOJIeNIe B
paTuOTEXHUKE.

4. OCHOBHBIE IOHATHS CTATUYECKOTO OMUCAHUS PATUOTEXHUUECKUX CUTHAJIOB!
(YHKIMS TJIOTHOCTH BEPOSITHOCTH, MOMEHTBI pPaCIpeieeHUs, aBTOKOPPENSLUI U
B3aMMHasl KOPPEIALHS.

5. JIunelinbie Mmonenu. YpasHenus IOna u FOna — Yonkepa. [loHsiTue HEBSI3KH.
Kpurepuu cuntesa (HaX0KIAEHUS TapaMEeTPOB) JTMHEHHOW MOJEIIH.

6. Monens QuiubTpa pekeKIMH MOMEX MNPOM3BOJIBHOTO mopsiaka. Kpurepuii
cuHTe3a Mmojenu. llpumepbl NpOBENEHHsS BBIUNCIUTENBHBIX HKCIIEPUMEHTOB Ha
OCHOBE MOJIEIH PEXKEKTOPHOrO (UiIbTpa C PACCMOTPEHUEM IPEAEIbHBIX CIIy4yacB
apamMeTpoOB MTOMEX.

7. OuleHMBaHUE NapaMeTPOB (PUIBTPOB MOJABIEHUS MMOMEX. BriuncauTenbHOe
HKCIIEPUMEHTUPOBAHUE C (QWIbTpAaMH TOJABICHHUSI TIOMEX, OCYILECTBISIONINX
HaWIy4llee X MOJABICHHE.

8. [Ipobiema moxoil 00YCIOBIEHHOCTH KOPPESAIMOHHBIX MAaTPHUIl U METO/bBI
e€ npeogonenus. IIlpumepsl peryaspusanuy MoJOKUTENBHO ONpPeaeIEHHBIX MATPHIL,
Mepa Opobenuyca.

9. OueHuBaHuE CTATUCTHMYECKHX XapaKTEPUCTUK CIIy4alHOro Ipoliecca:
MOJIbl, MAaT€MaTHUYECKOI0 OXUJAHMS, IOJHOW MOIIHOCTH, 3HEPIUH, IJUCIEPCHH,
MOIIHOCTHU MOCTOSIHHOW COCTaBJISIOIIEN, KO (DHUIIMEHTOB KOPPEIISALIIH.

10. Kpurtepuii agexBaTHOCTH MOJIEIH IO CIEKTPY COOCTBEHHBIX 3HAYCHUU
KOPPEJSIIMOHHBIX MaTpHIl TeHEpUpPyeMbIX MpoueccoB. Jlokamuzanusi cOOCTBEHHBIX
3Ha4YeHH, Kpyru [ 'epmropuna.

11. Tlpeo6pazoBanue Kapynena — Jloea. Ilonsarue crekTpa cOOCTBEHHBIX
3HAYCHUN KOPPEISIHUOHHON MATPHUILIBI.

12. [lonate  CTallMOHAPHOCTH  CTOXACTUYECKOTO  Mpoliecca. Bunpr
CTAalMOHAPHOCTU (B y3KOM U IIMPOKOM CMBICIIAaX), CBS3b CTAlMOHAPHOCTH C
TEIUTULEBOI CTPYKTYPOU KOPPEIALIMOHHBIX MATPUL UMUTUPYEMBIX POLIECCOB.

13. Yucno oOyCIOBIEHHOCTH KOPPEISIIIMOHHOW MAaTpULIbl HUMHUTHPYEMOTO



npouecca. CBsa3p unciaa OOYCIOBJICHHOCTH C TOHSATHEM pETYISpHU3alUU 3aadu
oOpamieHusi  MOJOXKUTEIbHO  ompenenéHHo  Marpuusl.  Ilpumep  mioxo
0OYyCIJIOBJIEHHBIX 33/1a4 ITPU MOJIETTUPOBAHUH B PAIUOTEXHHKE.

14. EBKIMOBO MPOCTPAHCTBO W ero cBoWcTtBa. (OCHOBHBIE TOHSTHUSA
MaTpPUYHOM anreOphl. TeruieBbl, 3PMUTOBBI, TUATOHAIBHBIE KOPPEISIUOHHBIC
MaTpullbl M WX TOpUMEPbl U3 TMPAKTUKU TPOBEJICHHUS  BBIUUCIUTEIBHBIX
DKCIIEPUMEHTOB.

15. [lepeonpeaenéHuble CUCTEMbl JIMHEWHBIX YpaBHEHUM W METOABI HUX
pemienus. [lonartue rtinyOunbl mnepeonpenenéHHoctd. Kpurepuit MuHUMyMa
CPEAHEKBAAPATHUECKOTO OTKJIOHEHUA. [Ipumepsl MCIONb30BaHUS 3TOrO0 KPUTEPHUS
JUISl OLIEHKH aJIEKBATHOCTH PE3YJIbTATOB BEIYMCIUTEIBHBIX JKCIIEPUMEHTOB.

16. O000mEHHBIN KpUTEpHii MUHIMYMa cpeanero kBaapara onmoku (CKO) u
€ro MCIIOJb30BAHUE ISl OLIEHKM aJEeKBATHOCTU PE3YJIbTATOB BBIYMCIUATEIBHOTO
skcriepuMenTa. Ilpumepsl wucnonb3oBanus o00o06meEHHOro kputepus CKO s
CUHTE3a MOJEJIEN PaINOTEXHUYECKUX IPOLECCOB.

17. Biusstnue agautuBHOro Oenmoro rayccoBckoro myma (BI'I) Ha
KOPPENSALMOHHBIE CBOMCTBA MOJEIUPYEMBIX  PAIUOTEXHUYECKUX  IPOLIECCOB.
[Iprimeppl BBIYMCIIUATENBHBIX 3KCIIEPUMEHTOB 1O aHanu3y BosueuctBus BI'TI Ha
(GYHKIIMOHUPOBAHUE PATTUOTEXHUUYECKUX YCTPOIMCTB U CUCTEM.

18. MopaenupoBaHue CIydyalHBIX BEUYHMH C 33JJaHHOW (PYHKIIMEH TUIOTHOCTH
pacrpeneneHuss  BEPOSITHOCTH.  BBIUMCIMTENBHOE  OKCIEPUMEHTHPOBAHUE  C
poreccaMu OJU3KUMHU K rayCCOBCKHM. [Tpumepsl HErayCCOBCKHUX
PaIUOTEXHUYECKUX IPOLECCOB.

19. MonenupoBanue CIy4allHbIX BEJIMYUH C MPOU3BOIBHBIMH (YHKIIHSIMHU
IJIOTHOCTU paclpeliesieHus: BEPOSATHOCTH. MeTonbl oTOpachiBaHUs OO0pa3LoB U
oOpaTtHoi QyHkuu. [IpenmyniecTBa 1 HEAOCTATKU 3TUX METOJIOB.

20. IlepcniekTuBBl PpPa3BUTUS TEXHUKHM W METOJOJIOTMH BBIYMCIUTEIBHBIX
JKCIIEpUMEHTOB.  [loHATHS  HEUYETKOM  JIOTMKH, TIE€HETUYECKUX  aJTOPUTMOB
ONTUMU3ALMHN, UCKYCCTBEHHBIX HEUPOHHBIX CETEM.

4 KoHTpOJIbHBIE BONPOCHI JJJIsi OLEHKH Cc(POPMHUPOBAHHBIX

KOMIIeTeHI MU

1. [Ipumepsl HMCTOTB30BAHMS MATEMAaTUYECKHX MOJENEeH IS MPOBEICHUS
BBIUHCIIUTEIBHBIX DKCIIEPUMEHTOB B PAAUOTEXHUKE.

Otser. Pacy€ér  CXEMOTEXHMYECKUX  PELICHUH, IIPEALIECCTBYIOIIUX
MaKeTUpOBaHUIO.  MojenupoBanue  (QyHKIHMOHUPOBAHUS  PaTUOTEXHUUYECKHUX
YCTPOMCTB U CUCTEM B KOMIBIOTEPHBIX CpellaX C IEJIbI0 BHIOOpA M ONTUMU3ALUU
nmapamMeTpoB, ompeneneHuss rpaHul] d()PekTuBHOr0 (QYHKIMOHUPOBAHUS IS
pEIIeHNs] TEXHUYECKUX U/UTU TAaKTUYECKUX 3a]1ad.

2. llonsitue monenu. llenum W 3aga4yM MCHOJIB30BAHUM MOJEJEH IPOIIECCOB,
YCTPOUCTB W CHUCTEM B PAAUOTEXHUKE [JI1 TIPOBEICHUS BBIYMCIUTEIBHBIX



AKCIIEPUMEHTOB.

OtBeT. Mogenb — 3T0 OOBEKT, 3aMEHSIONUN pealibHOCTh. Mojienb co3aaéTrcs
C TIENBbI0 TIPOBEACHHS BBIYUCIUTEIBHBIX OKCIEPUMEHTOB sl Oojee yaoOHOTO
MO3HAHUSA pEaTbHOCTHU, KOrja €€ HEeMOCPEACTBEHHOE W3y4YeHHEe 3aTpyAHEHO
(moporoBu3Ha WM YHUKaJIbHOCTh OOBEKTa, €r0 TIPOMO3JIKOCTh WM, HAIpPOTHUB,
CIIMIIIKOM MaJlble pa3Mephl; HEYIAOOHBI BpPEeMEHHOW MacmTad, Hampumep,
OBICTPONPOTEKAIOIIUE TPOLIECCHl WM MEAJICHHOE CTapeHue 00beKTa), JUOOo Jake
HEBO3MOXKHO (HampuMmep, KOTjla u3ydeHue MpeanosaraeT pa3pymneHue YHUKaJIbHOTO
00BEKTa, COMPSKEHO C HEXKENATEIbHBIMU WM JIaXKe OMACHBIMU IMOCIEACTBUSIMU U
np.).

3. Buger Maremartwueckmx MOJENEH, MCIOJB3yeMbIX Il TPOBEICHUS
BBIYMCIUTEIBHBIX JIKCIEPUMEHTOB ISl M3YUYEHUS] DPAJAUOTEXHUUYECKUX YCTPOWCTB,
CUCTEM M TpoleccoB. [leTepMUHUpPOBaHHBIC (AHAIUTUYECKUE) M CTOXACTUYECKUE
(MMUTAIMOHHBIC) MATEMATUYECKUE MOJICIIH.

OtBeT. B paguoTexHuke MIUPOKOE pacOPOCTPAHEHHUE MOTYUMI OJUH U3 BUJIOB
UJeaNbHOW MOJENIH — MaTEMaTUYECKOE MOJIETUPOBAHHUE, KOTOPOE MPEAIOJaraeT
ONMCAaHUE CBOMCTB PAJAUMOTEXHUUYECKUX YCTPOMCTB, CHUCTEM WM MPOLIECCOB
MaTeMaTUYeCKUMU  MeToJaMH.  MareMmaTu4eckhue  MOJENM  JEelsITcid  Ha
JETEpMUHUPOBaHHbIE (0€3 MCIOIb30BaHUSI TEHEPATOPOB CIYYailHBIX YMCET B CBOEH
CTPYKTYpPE€) U CTOXaCTUUYECKHE (C UCTOJIb30BAHUEM I€HEPATOPOB CIIYYalHBIX YUCEN B
CBOEHU CTPYKTYDPE).

4. OnieHUBaHUE CTATUCTHUYECKUX XapaKTEPUCTHUK cllydaiiHoro mporecca mo N
aucKkpeTHbIM otcuéram X, J=1,2,...N. Kak HalTH OIICHKY MaTeMaTHYeCKOTO
OKUgaHusa?

OtBer. OIIEHKM OCHOBHBIX CTaTHCTHYECKHUX CBOMCTB PaAUOTEXHUUYECKUX
MPOLIECCOB — BAXKHBIA H3Tall CO3JaHUS W aHalW3a MaTeMaTHYEeCKON MOJenu
PaIUOTEXHUYECKUX YCTPOMCTB U CUCTEM.

Marematuueckoe oxunanue: M=CYMMA[X]]/N, npu j=1, 2, ... N, rne M —
OIICHKA MaTeMaTHYEeCKOTO OXKUIAHMs, X] — JHUCKpETHbIe OTCUYETHI mporecca, N —
YUCJIO OTCYETOB.

5. O1ieHMBaHKE CTAaTUCTHYECKUX XapaKTEPUCTUK ciydaiHoro mpouecca no N
IMCKpeTHBIM oTcuétam X|, j=1, 2, ... N. Kak HaliTH OI[CHKY MOJHON MOIIHOCTH?

OtBer. ONEHKM OCHOBHBIX CTATUCTUYECKHX CBOWMCTB PpPaJUOTEXHUYECKHUX
MPOLIECCOB — BAXKHBIA H3Tall CO3JaHUS W aHalW3a MaTeMaTHYEeCKON MOJenu
PaTUOTEXHUYECKUX YCTPOUCTB U CUCTEM.

MorsocTs (nosHast MoiHocTh): P=CYMMA[Xj2]/N, npu j=1, 2, ... N, rue P
— OIIEHKa TOJHON MOIIHOCTH, X — JUCKPETHbIE OTCYETHI mpoiiecca, N — ducio
OTCUYETOB.

6. OLieHMBaHUE CTATUCTUYECKUX XAPAKTEPUCTUK CIy4yalHOro mponecca no N
JUCKPETHBIM oTcuéTaM X], J=1, 2, ... N. Kak HaiiT o1ieHKYy 3Hepruu?

OtBer. ONEHKM OCHOBHBIX CTATUCTUYECKUX CBOMCTB PaIUOTEXHUYECKHUX



MPOLIECCOB — BAKHBIM ITall CO3JAaHUSI M AHAIN3a MAaTEMAaTUYECKOW MOJIEINIH
PaTMOTEXHUICCKUX YCTPOMCTB U CUCTEM.

Oueprus: EECYMMA[X)2], npu j=1, 2, ... N, rne E — onenka sHepruu, Xj —
JTUCKPETHBIE OTCUETHI mporiecca, N — dncio oTcuéTos.

7. OrileHUBaHUE CTATUCTHUYECKUX XapaKTEPUCTHK ciydaitHoro mporecca mo N
JTUCKPETHBIM oTcuéTaM X], j=1, 2, ... N. Kak Haiitn onieHKy qucrnepcun?

OtBetr. OIIEGHKH OCHOBHBIX CTaTHCTHYCCKUX CBOKMCTB PaJIHOTEXHUYCCKUX

IPOLIECCOB — BaXHBIM 3Tal CO3JaHUS W aHaln3a MaTEMAaTHYECKOH MOJAENH
PAIUOTEXHUYECKUX YCTPOMCTB U CUCTEM.

Jucniepcus (MOIIIHOCTH MIEPEMEHHOU COCTAaBJISAOIIEH):
D=CYMMA[(Xj—M)2]/N, mpu j=1,2,... N, rne D — onenka nucrepcum, Xj —
IUCKpPETHBIE OTCU€ThI mpouecca, N — 4uciao orcuéroB, M — MaTeMaTUYECKOE
O’KHJIaHHE.

8. O1ieHMBaHME CTAaTHCTHYECKUX XapaKTEPUCTUK clydaiiHoro mporecca mo N
JTUCKpeTHBIM orcuéram X, J=1,2,...N. Kak HalTH oOIeHKYy Ko3(h(UIIMESHTOB
ABTOKOPPENSALUAN?

OtBer. OIIEHKM OCHOBHBIX CTaTHCTHYECKHUX CBOMCTB PaAUOTEXHUYECKUX
IIPOLECCOB — BAXHBIM H3Tall CO3JaHUs M aAHAJIW3a MaTEMAaTUYeCKOM MOJEIu
PaIUOTEXHUYECKUX YCTPOUCTB U CUCTEM.

Koaddumment aBTOKOPPENSLUN k-ro MOPSAKA:
Rk=CYMMA[(Xj—M)*x(Xj*+k—M)]/N, mpu j=1, 2, ... N-k, tne Rk— cmemeénnas
oleHKa K03 duiimeHTa aBTOKOPPESIINHT, X] — AUCKPETHBIE OTCUETHI mporecca, N —
YUCJI0 OTCYETOB, M — MaTeMaTH4eCKOe 0XKUIAHUE.

9. Biusiaue aJIUTUBHOTO oenoro rayCCOBCKOI0 nryma Ha
ABTOKOPPESALMOHHBIE CBOWCTBA PATMOTEXHUUECKUX ITPOLIECCOB.

OtBeT. AnNIUTHBHBIA  Oenblid  IIyM  ACKOPPEJIUPYET  MPOIECC, €ro
HOPMUPOBAHHbIE K JAUCHEPCHUM MOAYIH  KOI(D(PUIMEHTOB  aBTOKOPPEISALUU
YMEHBIIAIOTCA. DHEPreTUYECKUN CHEKTp (CHeKTpaibHas TUIOTHOCTh MOIIHOCTH)
JOTIOJTHSAETCS. PAaBHOMEPHOW IO BCEW OCHM YacTOT KOMIIOHEHTOHM, NpHoOpeTas
CHEKTpajbHbIE CBOWCTBA OEJI0r0 BUAMMOIO IIBETA.

10. Buas! cirydalfHBIX TIPOIIECCOB: CTAIlMOHAPHBIC U HECTALIMOHAPHBIE.

OtBer. Eciu ciyyallHBIM MpOLIECC C XOJOM BPEMEHM HE H3MEHSET CBOUX
CTaTUCTUYECKUX CBOMCTB, TO TAaKOW MPOLIECC HA3BIBAETCA CTAUMOHApHBIM. Eciu
CTaTUCTUYECKNE CBOMCTBA MPOLECCA U3MEHSIOTCA CO BPEMEHEM, TO TaKOM MPOLECC
Ha3bIBAIOT HECTAIMOHAPHBIM. B pajgnoTexHuke 0OBIUHO Pa3IuvyaroT CTAllMOHAPHOCTU
[0 OTAEIbHBIM CTATUCTUYECKHM IapaMeTpaM, HalpuMep MO AUCIEPCUU WIH IO
MaTeMaTUYECKOMY OXKHMJIAHUIO, MO BCEM BTOPbIM I[IEHTPAJIbHBIM MOMEHTaM
pacrpeneneHus U Ip.

11. Buasl ciiy4ailHBIX IPOLIECCOB: KOPPEIUPOBAHHBIE U HEKOPPEIUPOBAHHBIE.
KakoBbI npu3HaKku KOppeIMpPOBAHHOIO CIIy4alHOTO Ipouecca?

Otser. [Ipornecc ¢ manpiMu (OIM3KUMH K HYJTIO) MOAYJISIMA HOPMUPOBAHHBIX K



aucriepcnu kK03 dunmeHToB aBTokoppesiuun Hebonboro (K<10) mopsiaka cCyuTaroT
HEKOPpEIUPOBaHHBIM, a C OonpmMMH (ONMM3KMMH K €AMHHULE) MOIYJISMU
HOPMUPOBAHHBIX K  JUCHEpCUU  KOI(PQPUIMEHTOB  aBTOKOPPENALUA  —
KoppenupoBaHHbIM. CHIEKTpaibHBIA MOPTPET (CHEKTpaabHask MIIOTHOCTh MOITHOCTH)
KOPPETUPOBAHHOTO TMpoIlecca HMMEET BBIPAXKEHHBIE MHUKH, MMYYHOCTH, HE HOCHUT
PAaBHOMEPHOT'O XapaKTepa, a HEKOPPEIUPOBAHHOTO — OJIM30K K PABHOMEPHOMY I10
BCEM OCH 4YacTOT, HE UMEET BBIPAKEHHBIX HEOJHOPOAHOCTEW, IHKOB.
KoppenupoBaHHbIil Mpoiiecc HA3bIBAIOT B PAJAUOTEXHUKE TAKKE «OKPAIICHHBIMY», a
HEKOPPETUPOBAHHBIN — «OEJIBIM» M0 aHAJIOTUU C ONTHYECKUM CIIEKTPOM.

12. Buapl ciiy4ailHBIX TIPOLIECCOB: KOPPEIUPOBAHHBIE U HEKOPPEIUPOBAHHBIE.
Kakoii mporiecc Ha3pIBalOT OKPAIICHHBIM, 8 KaKoi OenbiM?

OtBer. «OKpalllEHHBIM» Ha3bIBAIOT B PAJAUOTEXHUKE KOPPEIUPOBAHHBIN
CIIy4allHbIIl MpoLecC, a HEKOPPEIUPOBaHHBIH — «OeIplM» 10 AaHAJOTUU C
ONTHYECKUM CIIEKTPOM.

13. Buap! ciydaifHBIX MPOLIECCOB: KOPPEIUPOBAHHBIE U HEKOPPEITUPOBAHHBIE.
VY Kakux U3 OpoLeccoB MOIYJIH KOIPHUIIMEHTOB aBTOKOPPESIIIUU COMOCTABUMBI C
JUCHEPCHEN, a Y KAaKUX MOAYIH KO3(P(UUIHMEHTOB aBTOKOPPEISLUU CYIIECTBEHHO
MEHBIIIE JUCIEPCUU U CTPEMSTCS K HYJIIO C POCTOM JJIMHBI BEIOOPKHU.

Otger. [Iporecc ¢ ManbiMu (OAU3KUMH K HYJII0) MOAYJISIMA HOPMUPOBAHHBIX K
muctiepcun  kodd¢urentoB RK  aBrokoppemsimuu  Hebombimoro (K<10) mopsiaka
CUUTAIOT HEKOPPEJIMPOBAHHBIM, a C OOJbIIUMH (OJU3KUMHU K €IUHHIIE) MOIYJISIMHU
HOPMHUPOBAaHHBIX K  JUCHEPCUU  KOI(PPHUIMEHTOB  aBTOKOpPpENSALUU  —
KOppenupoBaHHbIM. Eciu | Rk | —(0 ¢ pocroM AMUHBI BBIOOPKH, TO 3TO
HEKOPPEJIUPOBAHHBIN TPOLIECC, & ECIH | Rk | —1 ¢ pocTOM JUIMHBI BBIOOPKH, TO 3TO
KOPpPEJIMPOBaHHBIN MpoIiecC.

14. Buapl ciiy4ailHbIX IPOLECCOB: KOPPEIUPOBAHHBIE U HEKOPPEITUPOBAHHBIE.
V¥ Kakux U3 MpoLeccOB HOPMUPOBAHHAS K AUCIIEPCUH ABTOKOPPEJISILIMOHHASI MaTpULIA
CTPEMUTCS K EAMHUYHOW MaTpPHIIE C POCTOM JUIMHBI BBIOOPKU?

OtBer. Ilpouecc ¢ OGmu3koi K enMHMYHON | HOpMUpOBaHHOW K AMCHEPCUH
aBTOKOPPEISIMOHHON MaTpuuei R sBisercs HekoppelupoBaHHBIM: eciii R—Il ¢
POCTOM JUTMHBI BEIOOPKHU, TO MPOIIECC HEKOPPEIUPOBAHHBI.

15. CpolicTBa ciy4aiiHBIX TpolieccoB: Oemnbiii mym. K kakod Marpuie
CTPEMHUTCS  POCTOM  JUIMHBI ~ BBIOOPDKM  HOPMHUPOBAaHHas K  JUCHEPCUHU
aBTOKOPpEISLMOHHAs MaTpuIla Oenoro mryma?

OtBer. Ilpouecc ¢ Gnu3koi K enMHMYHON | HOpMUPOBAHHOW K AMCHEPCUU
aBTOKOPpETAIMOHHON MaTpuieil R sBisiercs OenbiM mmmymoM: eciim R—1 ¢ poctom
JUTHHBI BBIOOPKHU, TO IPOLECC SIBISIETCS HEKOPPEIUPOBAHHBIM IIIyMOM.

16. ®yHKIMU TUIOTHOCTH BEPOSTHOCTH CIy4alHBIX MporieccoB. [Ipumepsr
(GYyHKUMHA TUUIOTHOCTH paclpeleseHUs BEpPOSITHOCTH CIy4YalWHBIX BEJIWYUH, HX
UCIIOJIb30BAaHUE  TpU  TMPOBEJACHUU  BBIYMCIUTEIBHBIX  JKCIIEPUMEHTOB B
PAaAMOTEXHUYECKUX 3aa4ax.



@yHKUMS IIOTHOCTH pacnpenenenus BepostHocTel (PIIPB) xapakrepusyer
OTHOCUTEJIbHYIO YACTOTY IOSIBJIICHUS CIIy4ailHOM BEIMYHMHBI B 3aJaHHOM HHTEpBaJIC
e¢ 3Hauenuil. OIIPB wmoxer ObITh mnodydeHa nyTéM auddQepeHupoBaHus
MHTErPaJIbHOTO 3aKOHA BEPOSATHOCTH, T.€. 3aBUCUMOCTH BEPOSITHOCTH TOIO, 4YTO
cillydaiiHas BEJIMYMHA HE MPEBBICUT OTJIOKEHHOE MO ocu abcuucc 3HaueHue. B
TEOPHUH W TMPAKTUKE BBIYMCIUTEIBHBIX 3KCIIEPUMEHTOB IMPU HCCIEAOBAHUU
PaIUOTEXHUYECKUX YCTPOMCTB M CHCTEM 4YACTO UCHONB3YIOTCA caenyromme OIIPB:
rayccoBckas (AJi1 MMUTAlMM ILIyMa WM IIOMEXH), paBHOMEpHas (I UMHUTALUU
IIyMOB KBaHTOBaHMs), peJieeBcKasg (A1 HUMUTALMM LIYMOB Ha OINTHYECKOM
N300pakeHUH) U Mp. 3aKOHBI PaCHpE/ICICHUs XapaKTEPU3YIOTCSI MaTEMaTHUYECKUM
OKHJIaHWEM, MOJOM (MHOrAa, HampuMmep s rayccoBckod PIIPB 3tu monsTus
COBIAJAIOT), TUCIIEPCUEHN U JIp. CTATUCTHYECKUMU XAPAKTEPUCTUKAMMU.

5 Ilpumep 3a1aHuA VISl NIPAKTHYECKHUX 3aHATHM

1. [Ipou3BecTH BBIYUCIUTEIBHBIN HKCIIEPUMEHT IO MPOXOKICHUIO CITyYalHBIX
CUTHAJIOB C 3aIaHHBIMU 110 BAPUAHTAM CIEKTPAIBHO-KOPPEIALIUOHHBIMA CBOMCTBAMH
yepes3 JIMHEWHBIN (UiIbTp € 3aJJaHHBIMU 110 BapuaHTaM KOd(p(UIMEHTAMH YUCITUTENsS
U 3HaMeHarensl nepenaToyHod QyHkuuu. OLEHUTh YCTOWYMBOCTH (UIbTpAa U
IIOCTPOUTH €ro JAVUHAMHYECKHME YAaCTOTHBIC XAapaKTEPUCTUKHA Ui 3aJaHHBIX II0
BAPUAHTAM JUIMH UMITYJIbCHBIX XapaKTEPUCTHUK.

2. [IpoMozenupoBaTh MPOXOXKIACHHE 3aJaHHOrO (IO BapuaHTaM) Ipouecca
4yepe3 CUHTE3UPOBAHHBIN TUHEHHBIN QUIIBTP.

3. [Ipou3BeCTH CTATUCTUYECKUI U CIIEKTpaIbHBIN aHAIN3 MPOIECCca Ha BBIXOJIE
nuHenHoro ¢uneTpa. Caenatb BBIBOABI O COOTBETCTBHM pE3YJIbTAaTOB aHaIM3a
TEOPETUYECKUM OLIEHKaM IapaMeTPOB IMPOLECCAa HA BBIXOAE 3aJaHHOIO JIMHEWHOTO
¢unbTpa mpu BO3JAEHCTBUM Ha €ro BXOJ Mpolecca C 3aJaHHbIMHM T10 BapHaHTaM
CTaTUCTUYECKUMHU XapAKTEPUCTUKAMU.

4. OueHuTh TEOpEeTHYECKH KOA(h(UIMEHTH MPOXOXKACHUS Ipoliecca 4epes
nuHerHbIl  GuiabTp. ComnocTaBUTh KOIP(GUIHMEHTHI € HW3MEPEHHBIMU B XOJE
BBIUHMCIIUTEIBLHOTO 3KCHEepUMEHTHpOoBaHUs. (Crenarth BbIXOAbl 00 aaeKBaTHOCTU
PEe3yJIbTaTOB POBEACHHOIO BEIYMCIUTEIIBHOTO IKCIIEPUMEHTA.



