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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 CnocoOeH npruMEHSTh COBPEMEHHBIE METOIbI UCCIIEAOBAHUS, TIPEICTABIIATh U
apryMEHTUPOBAHO 3alUINATh PE3YIbTAThl BBIMOTHECHHON pabOThI
NJI-1 3HaeT MeTOABI CHHTE3a U MCCIIEAOBAHUS MOACICH

M BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanuzanuu: ITncemenHas pabora
1. Tect 1 (KoHTposibHas pabota)
2. Tect 2 (KontponbHas paboTa)
3. Tect 3 (KoHTposibHas paboTa)

Dopma peanmzanuu: CmemanHas Gopma
1. 3amuTa nabopatopusix padbot (uckyccust)

BPC nucuumiInHbI

1 cemectp
Beca KOHTpOIbHBIX MeponpusATHil, %
Paszpen nucnurnimmHbl ek KM- | KM= KM- | KM-
KM: 1 2 3 4
Cpox KM: 4 8 12 16
Cratuctuyeckye XapakTepUCTUKU ONITUYECKOTO MOJIS
CiyualiHple IEPEMEHHBIE B ONITHKE + +
[TpoxoxaeHue ci1y4ailHOro CBETOBOIO CUTHAJA YEPE3 YCTPOICTBA, + +
YYBCTBUTEJIbHBIE K NOJSIPU3ALUU
CryuaiiHbple IPOLIECCHI B ONITHKE + +
CrexTpalbHbIA aHAIU3 CIy4alHOIO ONTUYECKOTO TOJIS
®ypre-npeoOpa3zoBaHue CaydailHbI ONTUYECKUX CUTHAJIOB + +
CrekTpanbHOE MPEACTABICHUE CIIYYAHBIX IPOLIECCOB B ONITUKE + +
Teopust 4aCTUYHOM KOT€PEHTHOCTH
KoMIutekcHoe npeAcTaBiIeHUE CIIy9aitHOTO ONTHYECKOTO OIS + +




BpemeHHast KOrepeHTHOCTh ONTHUYECKOTO U3Ty4YCHUS + +
IIpocTpaHcTBEHHAss KOT€PEHTHOCTh ONTHYECKOTO U3ITyYEHHUs + +
MeTo1bl U3MEPEHHUS CTATUCTUYECKUX XAPAKTEPUCTHUK CIYIAHOTO
ONTHYECKOI'0O MOJIS
OcHoBbI HHTEP(HEPOMETPHUUECKUX U3MEPEHHI KOT€PEHTHOCTH + +
N3MepeHne cnekTpaibHOM MIIOTHOCTH ONTHYECKUX BOJIH + +
KJIACCUYECKUMH CHEKTPOMETPAMU

Bec KM: | 20 30 20 30

$O0611as yacte/[11s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
I1K-2 U-1nk-2 3Haer MeToAbl | 3HATh: Tect 1 (KonTpoipHas padbora)
cuHTe3a u wuccnenoBanus | [IpuHIMIBI Tect 2 (KonTpoabHas pabora)

MoJieen

CTaTUCTHYECKOTO MOAXO0J1a K
TEOPETUIECKOMY OMUCAHUIO
ONTHUYECKOTO U3TyUCHUS.
(KM-1 u KM-4)

VYMeTs:

dopmyIupoBaTh 1ENU U
3a/1a4M Hay4IHBIX
HCCIIEIOBAHUM B
COOTBETCTBUH C
TEHJICHIUIMA U
MEePCIEKTUBAMU PA3BUTHUS
KBAaHTOBOM 3JIEKTPOHUKH, a
Takke 000CHOBaHHO
BBIOMpATh TEOPETUUYECKUE U
IKCTIIEPUMEHTAIIbHBIE
METO/bI U CPEACTBA
pereHus
chOpMyITUPOBAHHBIX 33]1a4.
(KM-3 u KM-4)
CuHre3upoBarh 1
HCCIEI0BAThL MOJIEIHN
00BEKTOB U MPOIIECCOB B
cHCTEMaX KBAaHTOBOM

Tecr 3 (KonTponbHas pabota)
3amuTa nadoparopusix padot (Juckyccust)




JIEKTPOHUKHU
CTaTHCTUYCCKUMU
metogamu. (KM-2 u KM-4)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Tecr 1

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHMsT KOHTPOJbHOr0 MmeponpusaTus: CTyAeHTy BbLIAeTCS BapHUaHT,
cocrosmumii U3 3 3aaa4. Ha pemienue 3aa4 oTBOJUTCS 2 aKaJeMHUYECKHX Yaca.

Kpartkoe conep:xanue 3aganus:
1. Haiitu cpegHee 3HaueHue, TUCTIICPCUIO, IMPUHY (PyHKIMHU T10THOCTH BeposTHocTH (I1B) Ha
ypoBHe 0,5, K03 (HUIHEHTHI ACUMMETPHH U JKCIECca CydailHOW BeTMYHUHBI, UMEIOIIEH
HOPMAaJIbHOE paclpeieJICHuE BEPOSITHOCTEM.
2. Haiitu ®ypbe-00pa3 aJi UMITyJIbca raycCoBOM (pOpMBbI U IPOBEPUTH COOTHOILIEHUE
B3aMMHOCTH Pacy€TOM MPOU3BEACHUS JUIUTEIbHOCTH UMITYJIbCA U IIUPHUHBI PEAIbBHOW YaCTH
€ro CrekTpa o yposHio 0,5.
3. OnpenenuTth XapakTepUCTHUECKYIO (DYHKIIUIO U PACCUUTATH 10 HEW cpe/lHee 3HAaUCHUE,
JUCTIEPCHI0, KOAPDHUITUSHTH aCHMMETPHUH | IKCIIeCCa CIIYIaliHON BEIIMYMHBI, HMCIOIICH
HOPMAaJIbHOE paclpeieJIeHuE BEPOSITHOCTEH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HAaTh: [TpuHIMIBI 1.Yto xapakTepusyer K03(pPpULUEHT acCUMMETpUU
CTaTUCTUYECKOI0  IoAXoxa K pacnpezeneHus ciny4aiiHoi BennuuHbl? Kak OH CBsi3aH ¢
TEOPETUYECKOMY OIMCAHHUIO MOMEHTAMH paclpeacaeHus?

ontuueckoro uznydenus. (KM-1 u 2.3anuInuTe BBIPAXEHUS Ui pacueTa K-ro meHTpaibHOro
KM-4) MOMEHTA 3aKOHA PaclpeesIeHUs] BEPOATHOCTH

CIIy4allHOM BeNM4MHBL. YeMy paBeH |-blil IEeHTpaAIbHbBIN
MoMeHT? Kakoil BEpOSITHOCTHBIN CMBICT UMEET 2-bIil
LIEHTPaTbHBI MOMEHT?

3.Kak paccunrarh Ha4aJbHbIE MOMEHTHI 3aKOHA
pacnpeziesieHus CIy4aiiHON BEJIMYUHBI C TTIOMOIIIBIO
XapakTepucTHyeckon GyHKInu?

4.Jloka3aTh TEOpEMY O CBEPTKE JJis MpeoOpa3oBaHUs
Dypee.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABISETCS, €CIN
HaMEYeH PallMOHAIBHBIN IyTh PEIICHHS BCEX 3aJ1a4, TOJydeH BEPHBINH KOHCUHBIA Pe3yIbTaT B BHJIC
(hOpMyIIbI ¥ YUCIIEHHOTO 3HAYEHUS, C KOPPEKTHBIM yKa3aHUEM BCEX €IUHUI] U3MEPEHUSI.

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus. OUeHka "Xopomnio" BbICTABISETCS, €CJIM HaMEUYEH
palMoHaIbHBINA MyTh pemeHus 2 u3 3 3a1a4, MOTy4YeH BEpHBI KOHEYHBIN pe3ynbTaT B BUIE
(GhOpMYJIIBI ¥ YUCIICHHOTO 3HAYEHUS, C KOPPEKTHBIM YKa3aHUEM BCEX €AMHUI] U3MEPEHUs, THO0
BEPHO peIIeHBI 3 33/1a4u C HE3HAUUTEIHHBIMU OITMOKAMH B pacyéTax.

Oyenka: 3




Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "ynoBIETBOPUTEIBHO" BBICTaBIAETCH,
€CJIM HAMEUEH pallMOHAIbHBIN MyTh pemeHus 1 u3 3 3a1a4, MoayyeH BepHbIM KOHEUHBIN PEe3yJIbTaT
B BUJIe GOPMYJIBI U YUCIEHHOTO 3HAUYEHUs, C KOPPEKTHBIM yKa3aHUEM BCEX EAMHUI] U3MEpPEHUs,
00 BEPHO PEIICHBI 2 3a/1a4M ¢ He3HAYUTEIILHBIMY OIIMOKaMH B pacuérax.

KM-2. Tect 2

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa mnpoBeaeHMsT KOHTPOJbHOro Meponpusitusa: CTyneHTy BbIAeTCS BapHUaHT,
cocrosimumii U3 3 3aaa4. Ha pemienue 3aa4 oTBOJUTCS 2 aKaJeMHUYECKHX Yaca.

KpaTlcoe CodcpKaHUuE 3alaHUA:

1. 1. ABToKOoppenaumoHHasa ¢yHKUMA npouecca umeeT eua B(t)=25exp(—4|t|)cos(2nvOt)+16.
OnpegenvTe cpegHee 3HadeHMe, AUCNEPCHUIO, CNEKTPAIbHYIO MAOTHOCTb.

2. Paccuurath cTENEHb NPOCTPAHCTBEHHON KOI€PEHTHOCTH U3JIYyYE€HHUS B TOUKAX DKPaHa,
yZaJe€HHOro Ha 1 M OT MPOCTPAHCTBEHHO HEKOTEPEHTHOTO KBa3UMOHOXPOMAaTUYECKOTO
UCTOYHHUKA ¢ <A> = 500 HM, IpeACTaBISIOIEro cOO0H NPSAMOYTOIbHYIO I1eb ITUPUHON
0,1 MM u BeicoTOM 10 MM. [TmockocTH SKpaHa M HCTOYHMKA MapauieabHbl. Ha kakom
MaKCHMaJIbHOM PACCTOSIHUU JIPYT OT Ipyra MOYKHO PAaCIOJIOKUTh OTBEPCTHS B INIOCKOCTU
9KpaHa, YTOOBI BUIHOCTH HHTEPPEPEHIIMOHHON KapTHHBI, ITOJIy4aeMOH B pe3yabTaTe
HaJIO’KEHUS! BOJIH, AU(parupyeMbIX Ha 3TUX OTBEPCTUsX, cocTaBisia He MeHee 0,57 Kak
JIOJIKHBI OBITH OPUEHTUPOBAHBI ATH OTBEPCTUSL OTHOCUTENIBHO 1IEIN?

3. [TomyuuTh ypaBHEHUS pacpoOCTpaHEHUs B3aUMHON KorepeHTHocTH G12(t), ncxons us
omnpenencuus G12(t) u BomHOBOrO ypaBHeHus st E(r,t).

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMers: CuHTe3upoBartb u 1.Kakum 06pa3om KOJMYECTBO MPOIOJIBHBIX MOJT

UCCIIEIOBaTh MOJENH OOBEKTOB H pe3oHaTopa BIUSET Ha CTENIEHb IPOCTPaHCTBEHHOM

IIPOLIECCOB B CUCTEMAax KBAaHTOBOM KOT'€pEHTHOCTH JIa3€PHOTO U3ITY4CHHUS?

AIIEKTPOHUKU  CTATUCTUYECKUMU 2.Bnuser 11 cTeneHb B3aMMHOM KOT€PEHTHOCTH ABYX

meroaamu. (KM-2 u KM-4) UHTEep(EpUPYIOIINX ITYYKOB CBETAa HA BUTHOCTh
nHTepPepeHIMOHHON KapTUHbI? OTBET 000CHYNTE.
3.Chopmynupyiite Teopemy Bunepa-XuHunHa.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABISETCS, €CIN
HaMEYeH PallMOHAIBHBIN ITyTh PEIICHHS BCEX 3aJ1a4, TIOJydeH BEPHBIH KOHCUHBIA Pe3yIbTaT B BHJIC
(hOpMyIIbI ¥ YUCIIEHHOTO 3HAYEHUS, C KOPPEKTHBIM yKa3aHUEM BCEX €IUHUI] U3MEPEHUSI.

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15




Onucanue xapaxmepucmuxu ebinonnenus snanus: OueHkKa "Xopoo" BbICTaBISETCs, €CJIM HAMEUYEH
palMOHAIBHBIN YTh pelieHus 2 U3 3 3a7a4, MOJy4YeH BEPHbIA KOHEUYHBIN pe3yJIbTaT B BUIE
(OpMyIIBI M YMCIICHHOTO 3HAYCHHS, C KOPPEKTHBIM YKa3aHUEM BCEX €IUHHIL, JINOO BEPHO pPEIIeHBI 3
3a/layM ¢ He3HAYUTENIbHBIMU OIINOKaMHU B pacuéTax.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "y10BIeTBOPUTENLHO" BHICTABISAETCS,
€CITM HaMEYeH PallMOHANBHBIN MyTh perieHus | u3 3 3ajad, MmoyryueH BepHbId KOHEUHBIA pPe3yJIbTaT
B BUJIe GOPMYJIIBI U YHCIEHHOTO 3HAYCHUS, C KOPPEKTHBIM yKa3aHUEM BCEX SAMHHII U3MEPEHUS,
1100 BEpHO PEIICHBI 2 3a/1a4M C HE3HAYUTEIHHBIMH OIIMOKAMH B pacyérax.

KM-3. Tect 3

®opmbl peanuzanuu: [luceMennas padora

Tun kouTposbHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa mnpoBegeHHsi KOHTPOJIbHOro Meponpusitusi: CTyneHTy BBIIAETCA BapHaHT,
cocroammii u3 3 3agad. Ha pemenue 3a1a4 oTBOAUTCA 2 akaJeMUUYECKHUX Yaca.

Kpartkoe cogep:kanue 3aiaHuA:
1. I3mepenus mokaszaii, 4TO CpeAHEKBaIpaTUIHAs (PIIYKTYaIHs YaCTOTHI H3ITyIEeHUS
0JIHOMO/IOBOTI'0 OJTHOYACTOTHOTI'O I'eJINi-HEOHOBOTO J1a3epa 0e3 CUCTEeMbl CTA0MIIN3aLUuU
OTIPE/ICIIACTCSl TEXHUISCKUMU (akTopamMu U cocTarisier 1076 I'i. OnieHuTh Bpems U JUTHHY
KOT€PEHTHOCTH U3JIy4eHHsI JaHHOT'O Jla3epa.
2. JlazepHoe U3y4eHHE C JJIMHOMN BOJIHBI 632,8 HM MPEACTAaBICHO ABYMsI POI0JIBHBIMU
MOJaMH OJIMHAKOBON MHTEHCUBHOCTH. IlocTpouTh rpaduk creneHr BpeMeHHOM
KOTE€PEHTHOCTH |g(t)|, paccuuTaTh BpeMsl U JITUHY KOT€PEHTHOCTH TAaKOTO W3IYUYCHUs, CCITH
JUIMHA pe3oHaropa jazepa coctasisieT 0,5 M. CuuTarh, 4TO yIIMpEeHHE JTUHUH,
COOTBETCTBYIOIIMX OTAEIbHBIM MOJAaM, IPEHEOPEKUMO MaJIO.
3. Onpenenuts XapakTepHble BpeMEHAa U JUTMHbBI KOT€PEHTHOCTU U3JIy4eHUs reJInii-HEOHOBOTO
nazepa 632,8 HM ¢ uMHOM pe3oHaropa L=1,5 m, ecu na3zep paboTaeT B pexume
OJTHOBpEMEHHOM renepanuu 10 mpoaoabHBIX MOJ] OIMHAKOBOW MHTEHCUBHOCTH U YIIUPEHUE
KaKI01 oTNenbHON uHuU coctaiseT 1076 I'u. [Toctpouts rpaduk crerneHu BpeMeHHON
KOT'€pEHTHOCTH.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMmers: DopmynupoBaTh LEIU U 1.Ilepeuncnuite OCHOBHBIE METO/IbI U3MEPEHHUS B3AUMHOU
3a/ladyll Hay4yHBIX HCCIIEIOBaHUI B KOT'€peHTHOCTHU?

COOTBETCTBUU C TEHACHIUSMU U 2.YT0 Takoe B3aUMHasi KOT€PEHTHOCTb U3Ty4eHUs?
MEepPCIEKTUBAMU pa3BUTHS 3.Ha uém ocHOBaH npuHIMT pab0Thl HHTEphEpOMETpa
KBAaHTOBOM JJIEKTPOHUKH, a TaKKe MaiikenbCoHa 151 U3BMEPEHUs B3aUMHON
000CHOBAaHHO BbIOMpATH KOT'€peHTHOCTH?

TEOPETUYECKHE u

OKCIIEPUMEHTAJIbHBIE METOJNBl U

CpeacTBa peuieHus

chopmynmupoBaHHBIX 3a1a4d. (KM-3

u KM-4)

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90




Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TIUYHO" BBICTaBISETCS, €ClIn
HaMEUCH PAallMOHATBLHBIN ITyTh PEIICHHS BCEX 3a]1ad, MOyYeH BEPHBI KOHCUHBIN pE3yabTaT B BUJIC
(hOpMyIIbI M YUCIIEHHOTO 3HAYCHUS, C KOPPEKTHBIM yKa3aHUEM BCEX €IUHUI] U3MEPCHUSI.

Ouyenka: 4

Huoicnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopouio" BbICTABISAETCS, €CJIM HaMEUYeH
palMOHAIBHBIN IMyTh pelieHus 2 u3 3 3a71a4, MoJIy4YeH BEpHbIM KOHEUHBIN pe3ybTaT B BUJIE
(GhOpMYJIBI ¥ YUCIICHHOTO 3HAYEHUS, C KOPPEKTHBIM YKa3aHUEM BCEX €IUHUIL U3MEPEHHS, TN00
BEPHO PEIIEHBI 3 331a4u C HE3HAYUTEIHbHBIMU OMMOKAMU B pacyéTax.

Ouenxa: 3

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "ynoBIeTBOPUTEIBHO" BBICTaBISAETCH,
€CJIM HAMEUEH palMOHAIbHBIN MyTh pemeHus 1 u3 3 3a1a4, MoayyeH BEpHbIM KOHEUHBIN Pe3yJIbTaT
B BHJIe (POPMYJIBI M YMCIIEHHOTO 3HAYCHHUSI, C KOPPEKTHBIM YKa3aHHEM BCEX €IMHUII U3MEPECHHUS,
00 BEPHO PEIICHBI 2 3a/1a9M ¢ HE3HAYUTEIILHBIMH OITMOKAaMH B pacdérax.

KM-4. 3amuTa 1a60paTopHbIX padoT

®opmbl peanusanun: Cmenrannas Gopma

Tun KOHTPOJILHOTO MeponpusiTus: J(uckyccus

Bec koutposabHoro meponpusitusi B BPC: 30

IIpouenypa mnpoBeleHUsi KOHTPOJLHOro Meponpusitusi: CTYACHTY BBIACTCA 10 OJHOMY
BOIPOCY Ha KAXIYI0 JabopaTopHyro padoTy. Ha moarotoBky k otBeTy oTBOIUTCS 30 MUHYT.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:

1. KakuM 06pazoM cOOTBETCTBHE THCTOIPAaMMbl BBIOOPKHU M 3aKOHBI PACIIPECICHUS
BEPOSATHOCTH 3aBUCST OT YMCJA 3JIEMEHTOB BBIOOPKU M 11ara ClIy4aiHON BEJIMUYUHBI?

2. KakuM 00pa3oM OCHOBHBIE CTATUCTHUECKUE MTapaMETPhl paclpeieleHus] BEpOSITHOCTU
CBSI3aHbl C MOMEHTAMH 3TOTO PACIPEACIICHU?

3. Kak 3akoH pacnpeesieHuss MTHOBEHHON MHTEHCUBHOCTH MOHOXPOMAaTHYECKOT O U3ITyYEHUS
3aBUCHUT OT €T0 CTENEHH Mosipu3anun’?

4. Hapucyiite curnan JIZIA n JIBA.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: [TpuHIMIBI
CTaTUCTUYECKOTO  MOAXO0Ja K
TEOPETUYECKOMY OTHMCAHUIO
ontuyeckoro usnydenus. (KM-1 u
KM-4)

1.Kak cBsi3aHbI HHTETpaNbHBIN U AUPPEepeHInaTbHbIN
3aKOHBI PaCIIPEIEIICHNs BEPOSITHOCTH CIIy4alHOM
BEJIMYUHBI?

2.Kakomy 3aKOHY pacnpeeneHus OAUNHAETCS
JeCTBUTENbHAS YaCTh KOMIUIEKCHON aMIUIUTY bl
HaIPsHDKEHHOCTH AJIEKTPUYECKOTO MOJISI XAOTUYHOTO
W3JIy4eHUsl, MHUMasl 4acTh?

YMers: CuHTe3upoBarhb u
HUCCIIENOBATh MOJIEIN OOBEKTOB U
MPOLIECCOB B CHUCTEMAax KBAHTOBOM
ANIEKTPOHUKH  CTATHCTHYECKUMU
metoaamu. (KM-2 u KM-4)

1.Yrto Takoe MaTpuna korepeHTHocTu? Kakum obpazom
onpeAeIstoTcs ee anemMeHTbl? Kakumu cBoiicTBaMH OHa
oOmnanaer?

2.Kakue cTaTUCTHYECKHE XapaKTEPUCTUKN BPEMEHHON
KOT'€pEHTHOCTHU CIIy4allHOTO ONTUYECKOro curnana Bam
M3BECTHBI? B uem OHM 3akirovarorcs?

Ymerp: DopMynupoBaTh LEIA U
3aJla4dl HAYYHBIX HCCIIEIOBAaHUN B
COOTBETCTBHU C TCHIACHIUSAMU U
MEePCIEKTUBAMU pa3BUTHS

1.Kakue BO3MOKHOCTH CO3JJaHUS CTATUCTUYECKUX
MOJEJIEN CIy4YalHbIX BEJIMYHH U CIy4alHbBIX MPOLECCOB
cymiecTByioT B cpeae MathCAD?
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KBaHTOBOW JJICKTPOHUKH, a TAK¥Ke
000CHOBaHHO BBIOMpATh
TEOPETHUYCCKHE u
SKCHICPUMCHTAJIBHBIC  MCTOIbI U
cpeicTBa pelieHus
chopmynupoBaHHbIX 3a1a4. (KM-3
u KM-4)

Onucanue MKAJbI OICHUBAaHUA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU JaH
KOPPEKTHBIN M UCUEPIBIBAIOLINN OTBET HA OCHOBHBIE U JIONIOJIHUTEIIbHBIE BOITPOCHI.

Ouenka: 4
Huoicnuti nopoe evinonnenus 3a0anus 6 npoyenmax: (5
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OueHkKa "Xopouo" BEICTaBIsSETCs, €CIIH J1aH B
I1EJIOM KOPPEKTHBIM U MCUYEPIBIBAIOIINN OTBET HA OCHOBHBIC U JOMIOJIHUTEIBHBIE BOIIPOCHI, HO
JIOTIYIIIEHbI HE3HAUYUTEIbHBIE OUTHOKU WIIM HETOYHOCTH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEILHO" BBICTABIISETCS,
€CIIM OTBETHI Ha BCE BOIIPOCHI JIaHbI TPEUMYIIECTBEHHO BEPHO.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. ITmoTHOCTD BCPOATHOCTHU HAIIPAKCHHOCTHU U HHTCHCUBHOCTH ITOJAPHU30BAHHOI'O U
HEMOJIAPU30BAHHOI'O TEILIOBOI'O U3JTyUYCHUS.

2. M3mMepeHue CrieKTpaIbHOM MIIOTHOCTH ONTHYECKUX BOJH KIIACCHYECKUMH CIICKTPOMETPAMHU.
AnmaparHas QyHKIUs CIEKTpaIbHOTO mprubopa. Paspermaromias cmocoOHOCTh. DIEMEHTHI
TEOPHH BOCCTAHOBJICHHSI CUTHAJIOB.

IIpoueaypa npoBenenust

3ayer mpoBoAMTCA NMUCbMEHHO. CTyAeHTy Bblgaercs OWieT ¢ 2 TEOpPeTUYECKMMHU 3aJlaHUSMU.
Bpems npoBeneHus 3auera - 2 aCTpOHOMUYECKHUX Yaca.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOGEPKU PE3YbHIAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenmusi/ Unaukarop: MJI-1nk-2 3HaeT MeTOIbI CHHTE3a U UCCIIEAOBAHUS MOICIICH

Bonpocsl, 3aganus
1.I110THOCTH BEPOSITHOCTH HANPSKEHHOCTU M HHTEHCUBHOCTH MOJISIPU30BAHHOTO U
HEIOJISIPU30BAHHOT'O TEIUIOBOI'O U3Iy4YEHUS.
2.DyHKIMA B3aUMHON KOT€PEHTHOCTH. BOHOBBIE ypaBHEHMSI, OIIMCHIBAIOLINE
pacripoctpaneHue (pyHKIIUU B3aUMHOM KOTepeHTHOCTH. PactipocTpaHeHue B3auMHOM
CIEKTPAJIbHOM IJIOTHOCTH.
3.I170THOCTH BEPOSITHOCTH HANPSKEHHOCTH U MTHOBEHHON MHTEHCUBHOCTH OJJHOMOJIOBOTO U
MHOT'OMOJIOBOT'0 JIA3€PHOI0 U3I1y4CHUS.
4.KommiekcHOE MpeACTaBIeHUE CIy4aliHOrO ONTHYECKOT0 MOoJIsl. AHAIMTUYECKHUI CUTHAJL.
[TpeoOpa3zoBanue ['uns6epTa.
5.DyHKIMS KOTEPEHTHOCTH U OJTHOCTOPOHHSS CIIEKTPAIbHAS INIOTHOCTh ONTHYECKUX
kosiebanuil. Teopema Bunepa-Xunumnna.
6.AHanu3 QyHKINI KOTEPEHTHOCTH U CHEKTPAIbHON MJIOTHOCTU U3JTy4EHUS aHCAMOJIst
OCLMJIIITOPOB IIPU €CTECTBEHHOM, JOIUIEPOBCKOM U AP PY3MOHHOM MEXaHU3ME PETaKCallUu.
7.01HOPOJTHOE U HEOJTHOPOIHOE YIIMPEHUS CIEKTpaIbHbIX JIMHUN. KorepeHTHble cBOMCTBA
U3ITy4EHUS TETUIOBBIX UICTOYHHUKOB.
8.BpemeHHast KOorepeHTHOCTh 0OAHOYACTOTHOTO U MHOTOYACTOTHOTO JIA3EPHOTO U3JIy4YEHUSI.
9.Yactuunas nonspuzanus n3nydenus. [I[poxoxaenue ciydyaiiHOro CBETOBOTO CUTHaa Yepe3
YCTPOMCTBA, YyBCTBUTEIBHBIE K NOJIsSIpU3aliui. Marpuna korepeHTHOCTH. CTeneHb
MOJIIPU3ALIUY.
10.ITpocTtpancTBeHHas KorepeHTHOCTh. Teopema Ban Llutrepra-LlepHuke.
11.ITpocTpaHcTBEHHAs! KOTEPEHTHOCTH OJJHOMOJOBOI'O 1 MHOI'OMO/IOBOTO JIa3€pHOTO
W3JIy4EHHUS.
12.3mepeHne criekTpaabHON TIIOTHOCTH ONTHYECKUX BOJIH KIACCUUYECKUMU CIIEKTPOMETPAMH.
ArnmapartHas QyHKIUS CIIeKTpaabHOTO Tprbopa. Pa3pemaromnias cnocoOHOCTh. DIEMEHTHI
TEOPUU BOCCTAHOBIICHUS CUTHAJIOB.
13.ITonykmaccuueckas Teopus hoTodniekTpuueckon perucrpanun. CTaTucTrKa POTOOTCUETOB.
[TapameTp BBIPOKACHHUS.
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14.Cnexn-3¢pexTs! npu GOpMHUPOBAHUHN U300pAKEHUS

15.MuTepdepomeTpust HHTEHCUBHOCTEH. DKkcriepuMeHT bpayHa-TBucca. 3Be3nHas
uHTEp(hEepOMETpHUss MHTCHCUBHOCTEH.

16.CniexktpomeTpust QIIyKTyaliuii ”HTEHCUBHOCTH. PeKUMBI IPSIMOTO ICTEKTUPOBAHUS U
dboTorerepoIMHUPOBAHUSI.

17.JIazepHast uaTephepOMETPHs HHTCHCUBHOCTEH.

MaTepI/IaJ'[bI AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

I.KaKOMy pacrpe€aciCHuIO IIJIOTHOCTH BEPOATHOCTH cnyqaﬁHoﬁ BCJIIMYHUHBI COOTBETCTBYCT

_ 2
sipaxenew (x) = == exp \mleft(- &0 \mright)?

OTtBeTsI:
a) HopmanbsHoe pacnpezenenue
0) PaBHOMepHOE pacnipeneneHne
B) PaneeBckoe pacnpenenenue
r') DKCIOHEHIIMAIBHOE pacIipe/ieiiCHIe
BepHblii oTBeT: a)
2.Urto noka3bpIBaeT rucTorpaMmMa MaccuBa BHIOOPOUYHBIX 3HAYCHUN CITy4aifHON BETMYUHBI?
OTtBeTsI:
a) BeposTHOCTB Ka)KA0r0 3HAYEHUS] MaccUBa
0) UnTerpanbHblil 3aKOH pacipeeieHUs CTy4aitHON BeTMUUHBI
B) Hucio nonagaHuii BBIOOPOYHBIX 3HAUEHUN CITy4aliHON BEJIMYMHBI B HEKOTOPBIE 3aJaHHbIE
MHTEPBaJbl €€ 3HAUCHUU
r) OCHOBHBIE CTATUCTUYECKUE TTAPaMETPhI INIOTHOCTH BEPOSTHOCTHU CIIy4aililHON BEJIMYUHBI
BepHsiii oTBET: B)
3.Ha ocHOBe Kakoi TeOpeMbl MOYKHO YTBEPKIaTh, YTO JEHCTBUTENbHAS U MHUMAsl YacTb
KOMILIEKCHOW aMIUIUTY/1bl HAITPSIKEHHOCTH TMOJISl Xa0TUYECKOI0 U3JIYyYeHUS TOAUYNHSIOTCS
HOpPMaJIbHOMY 3aKOHY paclpeieseHUs] BEpOSTHOCTU?
OTBeTsI:
a) Teopema Bunepa-Xununna
6) LlenTpanbHas npejiesibHas TeopeMa TEOpUH BEPOATHOCTH
B) Teopema Ban-I{utrepra-llepuuxe
r) Teopema o cBepTKe
BepHbiii oTBeT: 0)
4.Yto xapaktepu3yeT K03 (HUIMEHT aCHMMETPHUH INIOTHOCTH BEPOSTHOCTH W(X) CITy4aitHOM
BEITUYUHBI?
OTBeTsI:
a) CmellieHne CpeJHero 3Ha4eHUsl Cy4ailHOW BEJIMUMHBI X OTHOCUTEIBLHO HYJIEBOTO 3HAUECHUS
6) Hlupuny pacnpeseneHus MIOTHOCTH BEPOSATHOCTH W(X)
B) OcTpoTy BepHHBI (PYHKITUU TUIOTHOCTH BEPOATHOCTH W(X) OTHOCUTEIIEHO OCTPOTHI
BEPILKHBI TayCCOBOU (PYHKIHH
r) Crenenp acuMMeTpun GYHKIIUHU TUIOTHOCTH BEPOSITHOCTH W(X) OTHOCUTEIBHO CPETHETO
3HAUYCHUS
BepHblii oTBeT: T)
5.Yto xapakTepusyer K03 puimeHT sKcIecca mIOTHOCTH BEPOSITHOCTU W(X) CITydaifHON
BEJINYUHBI?
OTBeThI:
a) CmellieHne CpeJHero 3Ha4eHUs CIy4ailHON BEJTMUMHBI X OTHOCUTEIHHO HYJIEBOTO 3HAUCHHUS
6) Hlupuny pacnpeneneHus MIOTHOCTH BEPOSATHOCTH W(X)
B) OcTpoTy BepmrHbI (PYHKITUU TUIOTHOCTH BEPOATHOCTH W(X) OTHOCHUTEIIEHO OCTPOTHI
BEPILUHBI TayCCOBOU (PYHKIHH
r) CreneHb acuMMeTpun (YHKIUHU INIOTHOCTH BEPOSITHOCTH W(X) OTHOCUTENIBHO CPETHETO
3HAYCHUS
13



Bepurliii oTBeT: B)
6.Kaxk cBsi3aHbl YHKIIHS TUIOTHOCTH BEPOSTHOCTH M XapaKTepucTUUecKast GyHKIUS CTydaiiHON
BEJTUYUHBI?
OTtBeTsI:
a) [Tapoii mpeoOpazoBanuii Dypne
0) ITapoit mpeoOpazoBanuii [ minpdepra
B) Ilapoii npeoOpazoBanuii Jlamnaca
r) [Tapoit Z-npeobpa3oBanuii
BepHblii oTBeT: a)
7.AnnapatHas GyHKUHS JTMHEHHON CUCTEMBI C TOCTOSIHHBIMM [TapaMeTpaMHu MOXKET ObITh
ornpezeneHa Kak
OTtBeTsI:
a) ®ypbe-00pa3 BBIXOJHOTO CUTHaIa
6) OTHOIIEHUE BBIXOHOI'O CUTHAJA CUCTEMBbI K BXOJJHOMY CUTHAILY
B) Pa3HOCTB MeX/ly BHIXOIHBIM U BXOJHBIM CUTHAJIAMHU CUCTEMBbI
r) OTKJIMK CHCTEeMBI Ha d-00pa3HOe BO3/ICHCTBUE
Bepnrliii oTBeT: T)
8.0 ueM rimacuT TeopeMa o0 CBepTKe ABYX (YHKITHIt?
OTBeThI:
a) ®ypbe-00pa3 pe3ynbpTaTa CBEpTKHU ABYX (QYHKIMH paBeH npousBeaeHuto Oypre-o6pas3on
TUX QYHKIUI
6) CBepTKe BO BpeMEHHOH 00J1aCTH COOTBETCTBYET CBEPTKA B YACTOTHOM 00J1acTu
B) ®ypre-00pa3 pesynbraTa CBEpPTKH ABYX (pyHKIMIT paBeH oTHOMmEHHIO Dypre-00pazoB 3TuX
byHKIMiI
r) @ypbe-00pa3 pe3yabpTaTra CBEpTKHU ABYX (QYHKIHIA paBeH cymme Dypre-00pa3oB 3TUX
byHKIMiI
BepHblii oTBeT: a)
9.Kak cBsizaHbl MeXy cO00M AelicTBUTENbHAS U MHUMAsl YaCTH aHAIUTUYECKOTO
IpeJICTaBICHNs ONTHYECKOIr0 CUTHaja?
OtBeTsI:
a) [lapoit mpeoOpazoBanmii dypne
6) ITapoii npeoOpa3oBanuii ['unsbepra
B) Ilapoii npeoOpazoBanuii Jlamaca
r) [Tapoii Z-npeobpazoBanuii
BepHbiii oTBeT: 0)
10.YTo Ha3bIBaeTCS BPEMEHEM KOI'€pEHTHOCTH ?
OTBeThI:
a) Bpewmst monHoro kosnebaHus ONTHYECKOTO CUTHAJIA
0) MuHuManbHOe BpeMs yCEUEHHOM pealin3aliy CIydaiHoro mporecca, J0CTaTOuYHOE JIIs €T0
MOJTHOT'O CTaTUCTUYECKOT'O ONUCAHUS
B) Benunuuna, oOpaTHas Hecyliei yacToTe ONTUYECKOro CUrHasa
r) XapakTepHOe BpeMsl 3aTyXaHHsl CTEIIEHH BPEMEHHOW KOTepPEeHTHOCTH
BepHblii oTBeT: T)
11.IIpu kaKoM MeXaHU3ME YIIUPEHUs CIEKTPpa U3JTy4eHHUs KOHTYp CHEKTPalIbHOM JTMHUN
onucbiBaeTcs pyHkuuen Jlopenma?
OtBeThI:
a) OTHOPOTHBIN MEXaHHU3M YITUPEHUS
0) HEOAHOPOAHBIM MEXaHU3M YIIUPEHUS
B) 11 Py3MOHHBIN MEXaHU3M YIIUPEHUS
I') CMEIIAHHBIH MEXaHU3M YIIUPEHUS
BepHnpriii oTBeT: a)
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12.ITpu kaKoM MeXaHU3ME YIIUPEHUs CIIEKTpa U3JIy4YeHHUs KOHTYp CHEKTPaIbHOMN JTMHUN
OTIMCBIBACTCS TayCCOBOM yHKITHEH?
OTBeTHI:
a) OJHOPOIHBIN MEXaHU3M YIIHUPEHUS
0) HEOTHOPOAHBIN MEXAHU3M YILIUPEHHUS
B) 11 Y3MOHHBI MEXaHU3M YIIHUPECHUS
I') CMEIIAHHBIH MEXaHU3M YIITUPEHUS
BepHriii oTBeT: 0)
13.C momomuipio Kakoro npudopa MOKHO OCYIIECTBUTh U3MEPEHHUE MOTIEPEUHON
MPOCTPAHCTBEHHOM KOrepeHTHOCTU?
OTBeTHI:
a) JIazepHblii pedpakTomMeTp
0) Unrtepdepomerp no cxeme FOnra
B) JIazepHblii TOTIEPOBCKUIT aHEMOMETP
r) JIazepHbIii BUOpOMETP
BepHsiii oTBeT: 0)
14.C nomouip1o Kakoro npudopa MOKHO OCYIIECTBUTh U3MEPEHUE BPEMEHHOMN
KOTepeHTHOCTH?
OTBeTHI:
a) JIazepHblii pedpakToMeTp
0) JlazepHblil 10IUIEPOBCKUIT aHEMOMETP
B) JlazepHslil BUOpOMET]
r) UaTepdepomerp Maiikenbcona
BepHslii 0TBET: T)
15.Uto xapakTepu3yeT CTeNeHb KOT€PEeHTHOCTH KBa3UMOHOXPOMATHYECKOTO ONITHIECKOTO
cur”ana?
OTBeTHI:
a) lllupuny criekTpanbHOMN JIMHUW CUTHAA
6) CocTosiHME MOJIIpU3allUU CUTHAIA
B) CornacoBaHHOCTh (PIIYKTyalluid MEAJIEHHO MEHSIOIINXCS aMILTUTY/ U (pa3 curHamta
r) ®opMy BOJIHOBOTO ()pOHTA CUTHAIA
BepHbiii 0TBeET: B)

II. Onucanue wkanvl ouenueanus

Oyenka: 5
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MPOABUHYTOTO'
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTa BeIONHEHA B paMKax "6a3oBoro"
ypOBHs. BOJBIIMHCTBO OTBETOB JAaHBI BEpHO. B yacTu MaTepuana ecTh He3HAUYUTEIbHbIE
HEJIOCTATKU

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6blnoiHeHus 3nanusi: Paborta BBIMOIIHEHA B paMKax "ToporoBoro"”
ypoBHs. OCHOBHasI 4aCTh 3aJJaHHs BHIMIOJIHEHA BEPHO. HA BOIIPOCHI YIIIYOJCHHOTO YPOBHS

1I1. Ilpasuna évicmasienus umozo8oil OyeHKu no Kypcy
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