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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. OIIK-1 CniocoGeH mpeacTaBuTh aCKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHUW HAYUHYIO
KapTUHY MUpPA Ha OCHOBE 3HAHMSI OCHOBHBIX MOJIOKEHHM, 3aKOHOB U METOJIOB €CTECTBEHHBIX HayK

Y MaTeMaTUKH
NJI-2 [TpumeHsieT ecTecCTBEHHOHAYYHbIC 3HAHUS, (PU3UUECKUE 3aKOHBI 1 MAaTEMaTHYECKHE

MCTOJBI AJId PCIICHUA 3aaa4 TCOPETUUCCKOTO U ITPHUKIIAAHOTO XapaKTepa

2. OIIK-4 CriocoOeH MpoBOIUTh SKCIIEPUMEHTAJIbHBIE UCCIICIOBAHUSI U BJIAJIETh OCHOBHBIMH
nprueMaMu 00paboTKU U MPEACTaBICHUS IKCIIEPUMEHTAIbHBIX JTaHHBIX
NJ1-2 BeiOupaet criocoObl U CpeAcTBa U3MEPEHUIN U POBOJIUT SKCIIEPUMEHTAIbHbIE

UCCIIEIOBAHHS
NJI-3 O6pabaTeiBaeT 1 MPEACTABISET MOTyYSHHBIE SKCIIEPUMEHTAIbHBIC TAHHBIE JUTS

MOJIYYCHHA 000CHOBAHHBIX BBIBOIOB

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Dopma peanuzanuu: buneTsl (MUCEMEHHBINA OMPOC)
1. Kontponbnas pabota Ne 5. "HenuneitHoe nmpeobpa3oBanue ciry4aitHOro mporecca”
(KontponpHas pabota)
2. KonrtposbHas padora Ne 6. "IIpoxoxxaeHue ciiydaifHbIX IPOLIECCOB uepe3 JUHENHHbIe enu"
(KontponpHas pabota)
3. KontponbHas pabota Ne 7. "Y3kononocHsle ciaydaiinsle npoueccsl” (KonTponbsHas pabora)
4. KonrtponbHas padora Nel. "XapakTepucTUKU JeTEPMUHUPOBAHHBIX CUTHAIOB"
(KonTponbHas padota)

®Dopma peanuszanuu: ITuceMenHas pabora
1. Kontponbnas padora Ne 2. "IIpoxokieHre CUTHAJIOB uepe3 JIMHEeNHbIe 1enn"

(KontponpHas pabota)
2. KonrponbHas padora Ne 3. "Henuneitnsie npeobpazoBanus cursanos” (KoHtposibHas

pabora)
3. KonrponbHas pabota Ne 4. "JluckpetHsle curHansl U nudpossie GuibTpel” (KoHTpoabHas

pabora)

DPopma peanmsanuu: [Iposepka 3ananus
1. AHanu3 NpoxXokK/IeHUs CUTHaA U [IyMa Yyepe3 JIMHEeWHbIe PUIbTPhI (KBa3HONTHMAaIbHAs

¢mibTpanus) (PacuerHo-rpaduueckas padbora)
2. AHanM3 IpOXO0KIEHHUS Y3KOIOJIOCHBIX CUTHAJIOB Yepe3 n3duparenbuble rienu (Pacuerno-

rpagpuueckas pabora)

®opma peanuzarun: CmemanHas Gopma
1. JJTabopatopnas pa6ora Ne 1. "Crektpsl neproganueckux curnanon"” (JlaboparopHas

pabora)




2. JJaboparopnas pa6ota Ne 2. "IIpoxok1eHHE aMIUIUTYAHO-MOYyJIUPOBAHHBIX CUTHAJIOB
gyepe3 pe3oHaHcHyto 1enb” (JlabopaTopHas pabora)

3. JlabopaTtopHas padota Ne 5. "3akoHBI pacnpeiesIeHUs CIy4ailHbIX MPOIECCOB"

(JTaboparopuas paboTta)

4. JJaboparopnas padota Ne 6. "KoppensuronHbpie YHKIIMHA U CIIEKTPHI MOIITHOCTH
ciy4aifHbeIX mpoueccos” (JlabopaTopHas pabora)

5. JlabopaTtopHas padota Ne 7. "[IpoxosxaeHne ciaydaliHbIX MPOIIECCOB Yepe3 JTUHEHHbIE

nenu" (JlabopaTopHas pabora)

6. JlJabopaTophsbie padoTsl Ne 3-4 ."Henuneiinbie npeodpazoBanus curHainos" (JlaboparopHas

pabora)

BPC aucuunjavHbI

5 cemectp

Beca KOHTpOIBHBIX MeponpusTHii, %o

HNunexc

Paszgen qucuurimHbl
JeJ1 e KM:

KM- | KM- | KM- | KM- | KM- | KM-
1 2 3 4 5 6

Cpok KM:

4 7 8 10 12 13

OCHOBBI TEOPUH JI€TEPMUHUPOBAHHBIX
CUTHAJIOB

Marematuueckue MOJCIN
ACTCPMUHHUPOBAHHBIX CUT'HAJIOB.

CHGKTpaHBHHﬁ aHaJlIn3 ICPUOANICCKUX
CHUTI'HAJIOB.

CHGKTpaHBHOC MMpCACTaBJICHUC
HCINICPHUOANYCCKUX CUTHAJIOB.

KoppensiuronHnsiii ananus
JIETEPMUHUPOBAHHBIX CUTHAJIOB

MO,Z[y.]'II/IpOBaHHBIC CHUTI'HAJIbI

Amnanus MMPOXOKIACHUA
ACTCPMUHHUPOBAHHBIX CUTHAJIOB YE€PE3
JINHEHBIE QJICKTPHUYICCKHUC LCIIN

CrexTpanbHbld METOJ MPOXOKICHUS
JIETEPMUHUPOBAHHBIX CUTHAJIOB YEPE3
JIMHENHEBIE [ETTN

MeTo1 HU3KOYaCTOTHBIX YKBUBAJICHTOB

[IpeoOpa3zoBanue CUTHATIOB B
HEJTMHEWHBIX U apaMeTPUUECKUX
TeIrsx

Bo3nelictBue rapMOHMYECKOTO CUTHAJIA
Ha HEJIMHEWHBIN DJIEMEHT

HenuHeliHOE pe30HAHCHOE YCUIICHUE.
YMHOXEHNE 4acTOTHI.

Bo3znelicTBrie HECKOIBKUX
TapMOHHMYECKUX CHTHAJIOB Ha
HEJIUHENHBIN DJIEMEHT.

[Tonryuenue aMmInTyIHO-
MOJ1yJINPOBAHHBIX KOJIeOaHUM

[erextupoBanne AM cHrHaiosB.




[IpeoOpa3zoBaHme CUTHATIOB B
[apaMEeTPUYECKUX LIETIAX.

JlMCKpeTHBIE CUTHAIIBI ¥ TU(PPOBEIE
(bHIBbTPHI

Maremarnueckoe onucanue
I[I/ICerTHBIX CHUT'HAJIOB

Ob6mee nmonarue o nudGpoBoit
obpabotke curraios (L{OC).
Jlunetinbie udpoBbie GUIABTPBI U UX
XapaKTEPUCTHKH.

DopMBI peanu3anuy aIropuTMOB
idpoBoit GuIbTpAHH

OcnoBsl cunTes3a LU® u s dexTs
kBaHnToBaHus B L1D.

Bec KM: | 10

12 10 12 20 12

12

12

6 cemecTp

Beca KOHTpOJIBHBIX MeponpUiITHL, Y0

Nunexc

Pasznen nucuuIuinHel
JCJI TUCLY KM:

KM- | KM- | KM- | KM- | KM-
1 2 3 4 5

KM-
6

KM-

Cpok KM:

3 4 7 8 11

12

13

XapakTepUCTUKH CIyYalHBIX POILIECCOB

CriyyaliHble IPOLIECCHI U UX XapaKTEPUCTUKU

KoppensiimroHnHas 1 B3aUMHO KOPPEISIIHOHHAS
byHKIIMN

CrnekTrpanbHast 1oTHOCTh MomHocTH (CIIM)
CIIy4allHOT O IIporecca

HcTouHuKH n1ymMa B paJuOTEXHUYECKUX
YCTPOMCTBAX.

AHanu3 NpoXoKAEHUs CIIy4ailHbIX MTPOLIECCOB
yepe3 JIuHeHbIe nenu. OnTuManbHas 1
KBa3UMONTHUMAaJbHAas JTWHEIHAs QUIbTpaius

MCTO/Ibl aHaJIn3a MPOXOKIACHHUA CJ'Iy‘-IafIHI:IX
TIPOIIECCOB Yepe3 JIMHEHHBIE 1!

Be1ienenne none3Horo CUrHaina ¢ HOMOIIbIO
JUHEHHOT0 YaCTOTHOTO (PUIIbTpa

Y3KONOJIOCHBIE CITy4aiiHbIE ITPOLIECCHI.

XapaxkTepucTuku orudarouieit u dassl
Y3KOIOJIOCHBIX CIyYallHBIX IPOIIECCOB

Bo3snelictBre y3K0m0JI0CHOTO HOPMaIbHOIO
CITy4altHOTO TIpoliecca Ha KBaJApaTUIHbIN
JETEKTOp OTHOAIOIIEH.

Bec KM:

10 15 10 15 10

25

15

$O6m1as yacts//1s1 MPOMEKYTOUHOU aTTecTauud




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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
OIlK-1 NJI-20mk-1 [Tpumensier | 3HaTh: KonTponbnas padora Nel. "XapakTepucTUKU AETEPMUHUPOBAHHBIX
€CTeCTBEHHOHAYYHbIE MaTeMaTHYeCKue MOJEIH curHasioB" (KonTposibHas pabota)
3HaHUA, ¢busnveckne | JeTepMUHUPOBAHHBIX KonTponbnas padorta Ne 2. "[IpoxoxkieHne CUTHAJIO0B Yepes3 JUHEHHbIE
3aKOHBl M MaTeMaTHUYeCKUE | CUTHAJIOB U MX uenu" (KontponpHas padora)
METO/Ibl [l PELIEeHUs 3a7au | XapaKTepUCTUKU KonTponbnas padorta Ne 3. "Henunelinble npeoOpa3oBaHus CUTHATIOB"
TEOPETUYECKOT O U | METOJIBI pacyera (KonTposbhas paboTta)
IIPUKJIAHOTO XapakTepa XapaKTEPUCTUK KonTponbnas padora Ne 4. "JluckpeTHble CUTHAJIBI U TUPPOBbIE PHIBLTPHI"
JETEPMUHUPOBAHHBIX (KonTponbsHas pabora)

CUTHAJIOB IIPU MPOXO0KJICHUU
4yepe3 HEJIMHEWHbIE LIeNH
METO/BI pacyeTa
CTaTUCTUYECKUX
XapaKTEPUCTUK CIIyYaHHbBIX
IIPOLIECCOB HA BBIXOJE
JINHEMHOM 1enu
CTaTUCTUYECKUE
XapaKTepUCTUKU
Y3KOIIOJIOCHBIX CITy4YaiHbIX
IIPOLIECCOB

OCHOBHBIE XapaKTEPUCTUKU
JUCKPETHBIX CUTHAJIOB U
IU(POBBIX PUIBTPOB
METO/BI pacueTa
MIPOXOKICHUS
JI€TEPMUHUPOBAHHBIX

AHanm3 IpoX0oXKICHHS y3KOTIOJIOCHBIX CUTHAJIOB Yepe3 N30UpaTelbHbIC
uenu (PacuetHo-rpaduueckas pabora)

Kontponbnas padota Ne 5. "Henunelinoe npeoOpa3oBaHue Cl1y4yaifHOTO
nporecca” (KontponbHas pabora)

KonTponbnas padorta Ne 6. "IIpoxoxkieHue ciiydailHbIX IPOLIECCOB Yepes
nmuHelnble nenu" (KontponbHas pabora)

KonTposnsnas padora Ne 7. "Y3kononocHble ciiydyaliHble ITpoLecch”
(KonTposbHas paboTta)

AHanmm3 mpoxXoXKJISHHUS CUTHANIA U IITyMa Yepe3 JTMHEWHbIe (QUITbTPHI
(xBazuontumainbHas GuibTpanus) (Pacuerno-rpapuueckas padora)




CUTHAQJIOB Yepe3 JIMHEHHBIC
Lenu

YMeTs:

BBIOMpATH U MPABUIHHO
HCIMOJIb30BATh METObI
peuieHust NpUKIaAHbIX 3a1a4
KBa3UONTUMAIbHOMN
(buIbTpauyu cUrHana
MPUBJICKATH
COOTBETCTBYIOIINI
MaTeMaTUYECKU anmnapar
JUISL pEeLLIEHUS TTPUKJIIaTHBIX
3a7a4 ONpeICTICHUS
XapaKTEPUCTUK
JIETEPMUHUPOBAHHBIX
CUTHAJIOB U UCIOJIb30BaTh
METO/IbI PELIEHUA 33734
ONpeACIICHUS
XapaKTEPUCTUK
JETEPMUHUPOBAHHBIX
CUTHAJIOB TTOCJIE
MIPOXOKJICHUS Yepe3
JIMHEHWHBIE TeTTH
MPOBOJUTH pacUueT U aHAIIN3

CTaTUCTHYECKUX
XapaKTEPUCTHUK CIyJalHbIX
IIPOIIECCOB
OIIK-4 N-20mxk-4 BriOupaer | 3HaTh: JlaGoparopnas pabota Ne 2. "IIpoxosxaeHne aMILTUTYAHO-
CITOCOOBI " CpEACTBA | METObI MPAKTHYECKOTO MOJYJTUPOBAHHBIX CUTHAJIOB Yepe3 pe30HaHCHYIO 1ienb" (JIabopaToprast
U3MEPEHUN U  MPOBOJAUT | ONpPEJeSICHHUS] OCHOBHBIX paborta)
DKCIIEpUMEHTAIbHbIE CTaTUCTUYECKUX Jlaboparopubie padboTsl Ne 3-4 ."Henuneitnble mpeodpazoBaHusi CUTHAIOB"
VCCIIEIOBAHMUS XapaKTepUCTHK ciaydyaiHelx | (JIaGoparopHas pabota)

MPOIIECCOB

JlaGoparopHas pabota Ne 5. "3akoHbl pacnpeieneHus CydailHbIX




YMers:

MIPOBOJIUTH
JKCIIEPUMEHTAIBHOE
HCcCIe0BaHUE
CIEKTPaJIbHBIX U
KOPPEJSILIMOHHBIX
XapaKTEPUCTUK CIIyYalHbBIX
MIPOLIECCOB

IIPOBOJIUTH
3KCIEPUMEHTAJIbHbBIE
HCCIIEA0BAHUS IIPOXO0KICHUS
JE€TEPMUHUPOBAHHBIX
CUTHAQJIOB Yepe3 JIMHEHHBIC
Lenu

IIPOBOJIUTH
3KCIEPUMEHTAJIbHbBIE
HCCIIEA0BAHUS IPOXO0KICHUS
JNE€TEPMUHUPOBAHHBIX
CUTHAJIOB Yepe3
HEJIMHEUHBIC LU

npoueccoB"” (JJabopaTopHas pabora)
JlaGopaTtopHas padota Ne 6. "KoppensinonHbie GyHKIIUN U CIIEKTPhI
MOIIHOCTH Cy4aiHbIX mporeccoB” (JlaboparopHas padora)

OIIK-4

N-3omnk-4 ObpabareiBaeT u
NPECTaBISIeT TOJTyuYeHHbBIS
IKCIIEPUMEHTAIHHBIC
JNAHHBIC JUIA  TIOJYYCHUs
000CHOBAHHBIX BBIBOIOB

YMmeTs:

MIPOBOJUTH AHAIIN3
CIIEKTPaIbHBIX
XapaKTEPUCTUK
JIETEPMHUHUPOBAHHBIX
CUTHAJIOB

aQHAJIM3UPOBATh U3MEHEHUE
XapaKTEPUCTUK CIIyYalHbBIX
MPOIECCOB MPHU
MPOXOKJICHUH Yepe3
JIMHEWHBIE TIETTH

JlabopaTtopHnas pa6ota Ne 1. "CriekTpbl IEPHUOIUYECKUX CUTHAIOB"
(JTabopaTopnas pabora)

JlabopaTtopHas padota Ne 7. "IIpoxoxaeHre ci1ydailHbIX MPOIECCOB Yepes
nuHelnble nenu" (JlaboparopHas paboTa)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
S cemecTp

KM-1. JIabopaTopHasi padora Ne 1. "CrieKTpbl NepuoAU4YeCKHUX CUTHATIOB"

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpoueaypa npoBeaeHusi KOHTPOJbHOIO Meponpusitusi: I gonycka K jlaboparopHoil padorte
HEO0OXOJUMO BBIIOJHUTH JOMAIIHIOK MOArOTOBKY. MccienoBaHusi, NpPOBEAEHHBIE B XOJ€
BBINOJIHEHUS J1a00paTOpHON paboThl, 0HOpMIISIIOTCA B BUAE OTYETa C 00sA3aTEbHBIMU BBIBOJIAMU
10 pe3yabTaTaM ucciaeqoBaHus. [ 3amuTsl 1a00paTopHOi pabOTEI IPOBOANTCS KOJUIOKBUYM.

Kpatkoe cogep:kanue 3axaHusi:
BrimmoaanTe JAOMAIIHIOIO TOATOTOBKY.
[IpoBecTH ucciaeq0BaHNE CIIEKTPOB MEPUOIUIECKIX CUTHAJIOB.
OTBeTUTH Ha BOIIPOCHI 110 TEME J1a00paTOPHOIl pabOTHI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: IIPpOBOAWTD aHaJInu3 1.Kak usmeHnuTcs PACCTOAHNEC MCKAY COCCAHUMU
CIICKTpPAJIbHbIX XapaKTCPUCTUK TapMOHHUKAMH CIICKTpa HCpPIOI[PI‘IGCKOﬁ
ACTCPMUHHUPOBAHHBIX CUT'HAJIOB MMOCJICA0BATCIIbHOCTU UMITYJILCOB ITPU YBCIIMYCHHUU

Nepro/ia MOBTOPEHMSI UMITYJILCOB B 2 pa3a (qpyrue
rapaMmeTpbl He MEHSIOTCS)?

2.Kak n3MeHHNTCS aMIUINTY1a IEPBOM TapMOHUKHU
MEePUOJNYECKOMN TOCIIEI0BATEIbHOCTH UMITYJICOB IIPU
YMEHBIIEHUH aMIUINTY/Ibl UMITYJIBCOB B 2 pasza (Ipyrue
rapaMmeTpbl He MEHSIIOTCS)?

3.Kak u3MeHUTCS CIeKTp NEPUOANYECKON
MIOCJIEI0BATENBHOCTH TPEYTOJIbHBIX UMITYJIbCOB, €CIIH
JUINTEIBHOCTh UMITYJIbCa YMEHBIINTCA B 2 pasa (apyrue
rapaMmeTpbl He MEHSIIOTCS)?

4.Ha pucynke nzo0pakeHa nepuoanyeckast
MOCJIEZI0BATEILHOCTh UMITYILCOB THIA "MeaHp". Uemy
paBHA aMILIUTY1a BTOPO rapMOHUKN?

A u(f), B

51

O“ f, MC
S TP B

5.PaccumnTaiite NOCTOSSHHYIO COCTaBIISIFOLLYIO
TIEPUOINYECKOT0 CUTHAJIA, H300paKEHHOTO Ha PUCYHKE.




A u(r, B
3
O“ t, MC
-
Sl I BIa 56
Onucanue MKAaJIbl OLEHHBAHMSA:
Ouenxa: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
(IoMarrHsisl MOArOTOBKA, OTYET U BOIPOCH! KOJUIOKBUYMA) BBIIOJIHEHO B MOJHOM 00bEME MU
BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPHITO, BBIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoanenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BBHITIOJIHEHO

KM-2. Kontpoabhas padora Nel. "XapakTepucTuky 1eTepMHUHUPOBAHHBIX
CHTHAJIOB"

®opmbl peanuzanuu: buners! (MMcbMeHHBIH 0npoc)

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOILHOrO Meponpusitusi B BPC: 12

IIpouenypa npoBefeHUs] KOHTPOJILHOTO MeponpusiTusi: BrimonHeHue 3amaHus Ousera B
pykonucHo# popme. Cpok BbIOIHEHUS - 90 MUHYT.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
BrinonHuTh 3a1aHus owmera

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MaTeMaTUYEeCKHUE MO 1.ITocTpoiiTe crieKTpaibHyIO 1 BeKTOpHYo (Tipu t = 0)
JETCPMUHUPOBAHHBIX CHUTHAJIOB W nuarpammbl kosebanus U(t)=50[1+0,2cos(10t — 1/6)+
UX XapaKTePUCTUKU 0,4c0s(5*%10102 t — tp/4)] cos(10t + 1/2), B.

2.0mpenenuTe LIMPUHY CIIEKTpa KojeOaHUs
u(t)=50[1+0,2cos(10t — m/6)+ 0,4cos(5*10102 t — 1tp/4)]
cos(10t + m/2), B.

3.0npenenute napuraibHbie KOA)PUITUEHTHI
MOJTYJISILIMM, COCTaBbTE aHATUTHUECKOE BBIPAKEHHE
JTAHHOTO KoJieOaHusl U N300pa3uTe ero BEKTOPHYIO
muarpammy (npu t=0). Onpenenure NIMPUHY CIIEKTpA.

10
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4 3aman UM-curnan: u(t) = 10 cos(2m.5.10 t + 0,5
sin(2m. 5.10t)) B.
Onpenenure NpakTUUECKYIO MIUPUHY CIIEKTpa.
5.3agan UYM-curnan: u(t) = 10 cos(2m.5.10t + 0,5
sin(2m. 5.10t)) B.
3anummure ynciieHHo yactotsl fuec, fmin, fmax, a taxke
MIOCTPOMTE CHIEKTPAIbHYIO AMarpaMMy CUTHaA.
6.01H0TOHANBHBIN UM-cUrHaJI IMEET HECYILYIO YacTOTy
50 MI'u u yactory moaynsuuu 7 k['u. Beruucaure, B
kakux npezaenax (fmin, fmax) nomkHa u3MeHATHCS
MTHOBEHHAs 4acTOTa 3TOr0 KoJeOaHUs sl TOTO, YTOOBI
MHJEKC MOy M Obu1 paBeH 40.
7.Pagunocrannuus, paboTaromas ¢ HecyIiei 4acToTou
f0=50 MI'u, m3nygaer ®M-curnain,
npomoyiupoBaHHbiil yactoToit 20 k', Munekc
Moayssuuu M=14. Halinute npenensl, B KOTOPBIX
MEHSETCSl MTHOBEHHAs yacToTa curnana. Onpeaenure
MIPAaKTUYECKYIO UpuHY crnekrpa ®M-curnana.
8.Haiinure n mocTpoiTe aBTOKOPPEIALUOHHYIO
bynkuo W(t) curnana u(t).

u(®) A

— —

~,
4

-T -T2 |10 T2 T

9.Haiinure 1 nocTpolTe B3aUMHYIO KOPPEISLIMOHHYIO
¢ynkuuo Yuv(T) npsMOyroiabHBIX BUACOUMITYIIBCOB
u(t) u v(t) c ammmurymamu Ul u U2 u mmntenbHOCTRIO T
1 T/2 COOTBETCTBEHHO.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku ebtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JJIsI pEIICHUS 3a/1a4

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-3. JlabopaTopnasi pabora Ne 2. "[Ipoxo:kaeHne aMIIMTYIHO-MOAYJIMPOBAHHBIX

CHTHAJIOB Yepe3 Pe30HAHCHYIO nenb '

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoaBHOrO0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpoueaypa npoBeaeHusi KOHTPOJbLHOrO MeponpusaTusi: [l gonycka K jaboparopHoil padorte
HEOOXOJUMO BBIIOJHUTH JOMAILIHIOI MOArOTOBKY. MccienoBaHus, NpOBEICHHBIE B XOJE
BBINOJIHEHUS J1a00paTopHON paboThl, 0hOpMIISIOTCA B BUAE OTYETa C 00s3aTENbHBIMU BBIBOJIAMU
10 pe3yabTaTaM ucciaeqoBaHus. [ 3amuTsl 1ab0opaTopHOi pabOTEI IPOBOANTCS KOJUIOKBUYM.

KpaTkoe conep:kanue 3a1aHusi:

BreImonaHuTh JOMAaNTHIOO IMOATrOTOBKY.
HpOBeCTI/I HCCJIICAOBAHUC NTPOXOKACHUA aMIIUTYIHO-MOAYJIUPOBAHHOI'O CUT'HAJIA Y€PE3

PE30HAHCHYIO LCIIb.

OTBeTUTH Ha BOIIPOCHI 10 TeMe J1a00paTOPHOIl pabOTHI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTh: IIpOBOAUTDH
SKCIICPUMCHTAJIbHBIC
HCCIICOJOBaHUA IMPOXOKACHUA

ACTCPMUHHUPOBAHHBIX CUTHAJIOB
qepe3 JIMHEHBIE Ja(20048

1. Kak n3mMeHuTcs BpeMs 3aJiepKKU orubaroleii curuaina
Ha BBIX0JI€ OJIHOKOHTYPHOI'O PE30HAHCHOTO YCUIIUTENS
(w0 = wp), eciii yacToTa MOYJISILIUN BXOJIHOTO
OJIHOTOHAIbHOTO0 AM-cHUrHa/la yMEHbIIUTCS?

2.Yepe3 napauienbHblil KoieOaTeaIbHbINH KOHTYP
nporekaeT AM Tok

(WO = wp). Kak nzmenurcst ko3 HUIUSHT MOIYIISALMN
HaIpsDKEHUs, €ClIi JOOPOTHOCTh KOHTYPA YMEHBIIUTCSA?
3.Kak n3meHuTcs Ko3QpPUIUEHT MOAYISALUH
HaIpsHKEHUS Ha BBIXO0JI€ OJJHOKOHTYPHOTO PE30HAHCHOTO
yeunurenst (w0 = wp) npHu LIyHTUPOBaHUU KOHTYypa?
4.Kak u3MeHuTcss KoOOQpGUIUEHT MOAYIISILIUYI TOKa B
1ocye10BaTeIbHOM KojiebaTensHOM KOHTYpe (W0 = wp),
€CJIM 4acTOTa MOAYJIALIMU OAHOTOHAIBHOTO AM
HaIPSDKEHUS, IPUIIOKEHHOTO K KOHTYPY, YBEIUUUTCS?
5.AM-curnain, rpauk KOTOpOToO IPUBEJIEH Ha PUCYHKE
1, mogaetcs Ha IMHEHHYIO enb, AYX koTtopoi
MpUBEJECHA HA PUCYHKE 2.

PaccuuTaiite K03 puLineHT MOTYISALMU U aMITTUTY LY
HECyIero KouebaHus HanpsHKEHUs Ha BBIXOJIE LIETIH,
eciu 9actoTa Hecyiero konebanus 100 k[, a yactora
Moayaupyromiero koiedanus 1 k1.
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Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIETBOPUTENHLHO" BHICTABIISETCS
€CITU 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BBICTABIISACTCA
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-4. KoutpoabHas padora Ne 2. "[IpoxoxkieHne CHTHAJIOB Yepe3 JIMHelHbIe Henu'

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabora

Bec koHTpO/IbHOrO Meponpusitusi B BPC: 12

IIpouenypa npoBeaeHnsi KOHTPOJBLHOIO MeponpusTusi: BpinoiaHeHue 3aaHus B PYKOIUCHOM
dopme. Cpok BbImoHEHUS - 90 MUHYT.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
BrinonHuTs 3amaHus owera

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HAaTh: METO/BI pacuera 1.Ha ogHOKOHTYpHYIO pe3oHaHcHYyIo 1emnsb (fp = 160

IIPOXO0XKICHUS k') Bo3aerictByer AM-curnain (fuec = 160 k', F =

JETEPMUHUPOBAHHBIX  CHUTHAJIOB 1,6 xI'm).

yepes JIMHENHBIE TN Haiigure 1oOpoTHOCTH KOHTYpa, IPU KOTOPOM
orubarolre BEIXOIHOTO U BXOIHOTO CUTHAJIOB CIBUHYTHI
Ha 30°.

Kakoe n3menenue kodppuimeHTa Moy IsaIuu
MepeIaBaeMoro CHUTHAIA MTOJTYYaeTCs TIPH dTOU
nooporHoctTu?

2.Ha nocnenoBaTenbHBIN KOJIEOATENHHBIA KOHTYP

(fp = 160 xI'u, Q = 100) BO3/AEHCTBYET HANIPSKCHHE
u(t) = o(t) sin(@0t), B rae f0=160 kI'u.

Haitnure HanpskeHUEe Ha KOHAEGHCATOPE U IIOCTPOUTE
BpPEMEHHBIC JTHArPAMMBI BXOJTHOTO U BBIXOJHOTO
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CUTHAJIOB.

3.Ha ogHOKOHTYpHYIO pe3oHaHcHyto 1iensb (fp = 160
k', Kp = 100, Q =100, Agp = —90°) Bo3aciCcTBYET
HanpsbkeHne ¢ AM o OMrapMOHHYECKOMY 3aKOHY
(Unec =100 mB, fuec =160 xI'u, F1 =160 I'u,
F2=16xI'u, M1=M2=0,5 guec==>1=®d2=0).
HaitguTe HanpsbkeHue Ha BBIXOAE M TOCTPOMTE
CIIEKTPaJIbHbIE JUarpaMMbl BXOJJHOTO U BBIXOJHOIO
CUTHAJIOB.

4.Ha 0lHOKOHTYpHBII PE30HAHCHBIN YCUIIUTEND
BO3/EHUCTBYET PaAMOUMITYJIBC C IPSIMOYTOJIbHON
orubatomieii. [lapamerpsl ycunurens: KodQpPUIUeHT
yeusenus Kp = 40, pesonancHas gacrota fp = 650 kI'n,
nojyioca npomyckanus 8 kI'u. AMrumnryna ummynsca 0,2
B, mimmrensHOCTE 100 MKC. BricokouacToTHOE
3aI0JIHEHUE UMEET YacTOTY, PaBHYIO p€30HAaHCHOM
4acTOTE YCUIIUTEIIS.

[TonyunTe aHATMTUYECKOE BBIpaKEHUE CUTHAJIA HA
BBIXOJIE.

[TocTpoiiTe ocuMIOrpaMMbl BXOJJHOT'O U BBIXOJHOTO
CUTHAJIOB.

5.Ha BX0J1 0ZJTHOKAaCKaJHOTO PE30HAHCHOI'O YCHIJIUTEIIS C
OJIMHOYHBIM KOHTYPOM, HACTPOEHHBIM Ha 4aCTOTY

1 MI'u nocTtymnaer paJuoUMITYJIbC C IPSIMOYTOIBHOM
oru0aroIiel 1 4acTOTOMN 3aIl0JIHEHUs, paBHOMN
PE30HAHCHOM YacTOTe KOHTYpa. AMILIMTY/1a UMITYJIbCa
0,1 B, mmutensHocth 100 MKC.

ITocTpoiiTe ocCMIIIIOrpaMMbI BXOAHOIO U BBIXOJHOTO
CUTHAJIOB, €CJIM JaHbl IapaMeTpbl KOHTYpA:
nobporHocts Q = 80, koapunment ycunenus Kp = 10.

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHka "Xopoo" BHICTaBISETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIIICTCS
€CJIN 3aJJaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBHIMOJTHEHO

KM-5. Anann3 npoxokaeHust y3KONOJOCHbIX CHTHAJIOB Yepe3 u30upaTe/ibHbIe Lenu

®opmbl peaausanun: [IpoBepka 3aganus
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Tun KOHTPOIbHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B bPC: 20

IIpouenypa npoBeaeHnss KOHTPOJIbHOTO Meponpusitusi: [IpoBepka MpaBUIBHOCTH BBIMOTHCHUS
pacyeTHOTO 3aIaHUs

Kpatkoe conep:xanue 3aganus:
[ToBecTu pacueT ¥ CpaBHUTH CHEKTPAIbHBIE XapaKTEPUCTUKH BUACOUMITYIIbCA, IEPHUOINIECKON
MOCIIE0BATEIPHOCTH BUACOUMITYIECOB M PAJAHOUMITYIIbCA 3aJaHHON (POPMBI.
[TpoBecTu aHanu3 MPOXOXKACHHUS 33JaHHOTO UMITYJIbCa C BBICOKOYACTOTHBIM 3aII0JIHEHUEM
yepe3 y3KOMOJIOCHBIN ycunuteab. Caenarbh BIBOJIBI.

KoHTposibHbIe BONPOCHI/3aJaHUA:

VYMern:
MIPUBJICKATH
COOTBETCTBY
FOIIHI
MaTeMaTruye
CKHUH
anmapar ajist
peLeHus
MPUKJIaAHBIX
3a71a4
ONpEACIICHU
s
XapaKTEPUCT
UK
JIETEPMHUHUD
OBaHHBIX
CUTHAJIOB W
HCIIOIb30BaT
b METOIbI
peleHust
3amad
ONIPENCIICHU
i
XapaKTEPUCT
UK
JIETEPMUHUD
OBAaHHBIX
CUTHAJIOB
mocJie
MPOXOKJICHU
b yepes
JIMHEWHBIC
IIEITH

1.Ha pe3oHaHCHBIN yCHIINTENb 33IaHHOTO THUIIA MTOJIAETCS UMITYJIbC C
BBICOKOYACTOTHBIM 3aroiHeHueM. Hecyias yactora UMIyabca COBMAIAET C
PE30HAHCHOM YacToTol ycunurens. [lapameTpsl ycunurens: pe3oHaHCHas
4acToTa, KO3 (PHUIMEHT yCUIICHNS Ha PE30HAHCHOM 4acTOTE M IOOPOTHOCTH
Ka)KI0ro KOHTYpa, a TAaK)Ke MapaMeTphbl UMITYJIbca MPUBEACHBI B TaOIHUIE
3a1aHUM.

H3o06pasute cxemy ycunutens. Ha cxeme ykakuTe cTpenkamMu BXOAHOE U
BBIXOJTHOE HAIPSKCHHUS.

Paccuuraiite 1 MOCTPONTE aMILTUTYTHO-YACTOTHYIO M (Pa30-4aCTOTHYIO
XapaKTePUCTUKU YCUIUTENS (B OJMHAKOBOM MAcCIITa0e YacTOTHI).
Paccuuraiite mmpuHy MoJ0Ck MPOMYCKAHUS YCUITUTENSI K BPEMsI TPYIIIOBOTO
3aras/IbIBaHUs CUTHAJIA.

Tabnuna 1 - ®parMeHT TaOIHUIBI UHAUBUIYAIBHBIX 33aJaHUI

fp E T

® | Tum , H,
K L bl

No | U | ycunuren | Bug curnana K x| Q
p M 1/
O |=a r

B MC

)1 c

JIBYXKaCK F\
AIHBIN C
OJMHOYH ““ h\
1. BIMH
MH
B KaXKIIOM U

KaCkaJe u

o
w
o b~

2.3aMuIImMTe MaTeMaTHIecKyro Mojens orubaroriei curnana U(t). Tloctpoiite
rpaduk umnynbca. [lomyunTe BopakeHUe sl CIEKTPaIbHOM MIIOTHOCTH
ummyiabca U(t). [octpoiite rpaduk MOIyIsi CHEKTPAIbHOM IIOTHOCTH (0Ch
gactot B 'y, k['1 miim MI1).

3.Curnan u(t) npeacrasisier co00M MEPUOTUIESCKYIO ITOCIIEA0BATEILHOCTh
BuieonmnynscoB U(t) (meproa moBropenus B 3 pa3a OoJIbIIIe IITHTEIEHOCTH
UMITyJIbCa). 3alHIINTEe BIpaXKEHUE NEPUOANUECKOMN TOCIe10BaTEIbHOCTH
UMITYJIbCOB B BUJIE CYMMbI TAPMOHHUYECKUX KOJIEOAHUHN C KPATHBIMU
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yactoTaMH. PaccuuTaiiTe CEKTp MEpUOIUYECKON MOCIEA0BATEILHOCTH U
IOCTPOWUTE CHEKTPAJIBHYIO IUarpaMMy (och yacToT B I’ nim kI'm).
[Toctpoiite Ha 0JHOM rpaduKe MePUOIUYECKYIO MOCIEI0BATEILHOCTD
UMITYJIBCOB (II0 OCH BPEMEHU MPUMEPHO 2-3 nepuosa) u rpaduk 4acTHIHON
cyMMbl, cocTosiied u3 10-20 mepBbIX WICHOB.

4.PannouMnysbC ONpeneseTcsl MaTeMaTH4eCKOW MOJIETBIO

U pu(t) = U(t).cos(2mfOt).

[TonmyuuTe BeIpa)keHUe Il CHEKTPAIbHON IIJIOTHOCTU PaJMOUMITYJIbCA.
[Toctpoiite rpadmku paAHOUMITYIbCa H MOAYJISI €T0 CIIEKTPATBHON TUIOTHOCTH
(ock wactot B 't mm kI '1x).

5.C nomo1pI0 CIEKTPAIBHOTO METOa HAWUTE CIIEKTPAJIbHYIO INIOTHOCTh
MMITYJIbCA Ha BBIXOAE YCUJIUTEINS.

[Toctpoiite rpaduku MOIYIISI HAWEHHBIX CIICKTPATbHBIX TUIOTHOCTEH OJMH MO/
IpyruMm (MaciiTad yacTOThI TAKOM XkKe, KaK JJIs YaCTOTHBIX XapaKTePUCTHK
YCUJIUTEIIA).

Crnemnaiite BBIBOJIBI 00 H3MEHEHHMH CIIEKTPa CUTHAJIA IPU MIPOXOKICHUH Yepes
YCUJIUTENbD.

6.C mOMOLIBI0 METOJ]a HU3KOUYACTOTHOTO SKBUBAJICHTA UCCIEAYNUTE
IIPOXOXKACHUE 33JaHHOTO PaIMOMMITYJIbCa YEPe3 PE30HAHCHBINA YCUITUTEb.
[Toctpoiite Ha ogqHOM rpaduke 3 orubaromye: orudaroly0 CUrHaIa Ha
BBIXO/IC, OTHOAOIIYIO CUTHAJIA HAa BXOJIe, YMHOKCHHYIO Ha KO3 PHUIHCHT
yCHUJICHUS, ¥ OrHOAIOIyI0 CUTHANIA HA BXOJIE, YMHOKEHHYIO Ha KOO DUIIUEHT
YCUJICHMS U 3aJI€P>KaHHYIO Ha T2p.

[TocTpoliTe BpeMEHHYIO JuarpaMmy paauoUMITyJibCa Ha BBIXOJE YCUIIUTEIIS.
CnenaiiTe BBIBOIBI 00 HCKXEHUH CUTHAJIA TIPU TIPOXOXKACHUH Yepes
YCUJIMTEIIb.

7 IlpuBenute pusznveckoe 0ObICHEHNE N3MEHEHUST POPMBI OrHOaromeit
BBIXOJHOI'O CUTHAJIA IIPU MPOXO0KIECHUH YEPE3 YCUITUTED.

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyermax. 90
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopoo" BICTABIISIETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIIICTCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

KM-6. JIadopaTopHble padoThl Ne 3-4 ." HesinHeliHble npeo0pa3oBaHus CUTHAJIOB'

®opmbl peanuzanun: Cvemannas gopma
Tun koHTpoLHOrO MeponpustTus: Jlaboparopnas padora
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Bec koHTpOBbHOrO MeponpusTusi B BPC: 12

IIpouenypa npoBeaeHusi KOHTPOJLHOIro MeponpusaTus: s gomycka k 1abopatopHoil paboTe
H€O6XOI[I/IMO BBIIIOJIHUTH JOMAIIHIOKO IMOATIOTOBKY. HCCHGI[OBaHI/ISI, MMPOBCACHHBIC B XOIC
BBIMIOJIHEHUS 1a00paTopHOil paboThl, OPOPMIISIFOTCS B BUAE OTYeTa C 00s3aTeNIbHBIMH BBIBOJIAMU
o pesyiabTaraMm uccienoBaHus. Ilo mOAroTOBIEHHOMY OTYETY HY)KHO OTBETUTh Ha BOIIPOCHI

mpenoaaBaTciiAi.

Kparkoe conep:kanue 3a1aHus:
BBIMOJHHUTE TOMAIIIHIOK TOJTOTOBKY.
[IpoBecTH Ucciae0BaHKE CIIEKTPAIBHOTO COCTaBa TOKA HA BBIXOJIC HEIMHEWHOTO 3JIEMEHTa 1
POXOXK/ICHHS TPEOOPA30BAHHOIO CUTHAJIA YepPe3 PE3OHAHCHYIO IICTIb.
OTBETUTH HA BOMIPOCHI 10 TeME JTA00paTOPHOM padboT

KoHTposibHbIe BONPOCHI/3aJaHUA:

VYMern: IIpOBOOUTH
SKCIICPUMCHTAJIbHBIC

HCCIICOOBaHUA MMPOXOKIACHUA
ACTCPMUHHUPOBAHHBIX CUTHAJIOB

qcpe3 HEJIMHEHUHBIE LeTTHN

1.Kak BBINISIAST UMITYJIbCHI HAIPSDKEHMS HA BBIXO/E
HEJIMHEWHOT o 3J1eMeHTa ¢ 3ajaHHoi BAX?

2.BAX HenuHENHOTo 3J1eMeHTa anlpoOKCUMHUPOBaHA
CTEIIEHHBIM IIOJIMHOMOM TpeThero nopsaaka. Ha Bxon
HEJIMHENHOTO 3JIEMEHTA MOIAeTCsl FTApMOHUYECKUI
curHai ¢ yacroroi 2 kI'u. Yemy paBHa MakcUMaJIbHAs
4acTOTA B CIIEKTPE CUTHAJIa Ha BBIXOJE HEIIMHEUHOIO
31emMeHTa?

3.HenuneiHblil 31eMEHT UMEET XapaKTEPUCTHUKY,
KOTOpasi alnpOKCUMUPYETCs KyCOUHO-TUHEHHON
GbyHKIMEH ¢ HanpsDKeHWEM Havasa xapakrepuctuku 0,2
B u kpyrusnoii 0,5. Ha BXoa HeTMHEMHOTO 3J1€MEeHTa
nojaercsi rapMoHnyeckuii curnain: u(t) = 0,2 +
0,6cos(2m10t) (B).

N306pa3ute ocluIorpaMMy HaMpsIKEHHs Ha BHIXOJIE
HEJIMHENHOTO AJIEMEHTA.

[TocTpo¥iTe criekTpangbHbIE AUarpaMMbl BXOJHOIO U
BBIXOJHOT'O HANIPSKEHUH (MIOCTOSIHHAS COCTABIISAONIAs U
MepBbIE TPU FAPMOHHUKH).

u(d H 1 0

T 1
4.K BBIXOly HEJIMHEWHOTO 3JIEMEHTA MOJKIIIOYEH
KoJebaTenbHbIN KOHTYD (puc. 1) ¢ pesoHaHCHOU
gactoTod 2 kI'm1. Ha BXox HeTMHEWHOT O dIIeMeHTa
nojaercsi rapMoHndeckuii curnain: u(t) = 0,2 +
0,6cos(2m10t) (B). HenunueitHplit 371eMEHT UMEET
XapaKTePUCTHUKY, KOTOpas almpOKCUMUPYETCS] KyCOYHO-
AUHEHHOU (yHKIMEH ¢ HaNpsHKEHWEM Havasa
xapakrepuctuku 0,2 B u kpyrusnoii 0,5. Koapdpunuenr
neperayu KOHTypa Ha pe3oHaHcHoM yactote 0,8.
Paccunraiite aMIuTy 1y HalpsiKEHUsI HA KOHTYpE.
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u(d) HO 1

Figure 1 Puc. 1

5.Yro Takoe konebaTenbHas xapakrepuctuka? Kakoi
BUJ] UMEET CEMENCTBO KOJeOaTeNbHBIX XapaKTEPUCTHK
IUIsl Pa3JIMYHBIX HANPSDKEHUH cMeleHus ?

6.Yro Takoe konebarenbHas xapakTepuctuka? Kak
paccuMTaTh KoJeOaTebHYI0 XapaKTePUCTUKY
PE30HAHCHOI'O YCUJIU-TENIS, €CIIN XapaKTEpPUCTUKA
TPaH3UCTOpaA ANIPOKCUMHUPOBAHA KYCOUHO-TUHEN-HON
¢byHkunei?

7.Yto Takoe kosebarenbHas xapakTepuctuka? Kak
paccuyuTaTh KoJIeOaTeNbHYIO0 XapaKTEPUCTHKY
PE30HAHCHOI'O YCWJIN-TEJIS, €CJIN XapaKTepUCTHUKA
TPaH3UCTOpPA ANNPOKCUMHPOBAHA CTEIIEHHBIM
MTOJIMHOMOM?

8.M300pa3ute cxeMy mociaea0BaTeIbHOTO TUOIHOTO
nerekropa. [losicHuTe Ha3HaYEHHE HJIEMEHTOB.

9.Kak paccuutarh JETEKTOPHYIO XapaKTEPUCTUKY
JTMOAHOIO JIETEKTOPA, €CIIM XapaKTePUCTHKA T10a
annpoOKCHMHPOBAHA KYCOYHO-TUHEHHON (QyHKIUEH
(us=0)?

10.0t gero 3aBUCUT KOAPPUIMEHT TETSKTHPOBAHUS
JMOTHOTO JIeTeKTopa?

11.Kak cnenyet BbIOUpATh MapaMeTpbl Harpy3Ku U
PEeKUM pabOTHI AUOIHOTO JETEKTOpa /sl 0OecreueHust
HEUCKaXEHHOTO U J0CTAaTOYHO 3((HEKTUBHOTO
JE€TEKTUPOBAHUS AMIUIUTYHO-MOYIMPOBAHHBIX
kosebanuii? M300pasure ocuumiorpaMmsl U
CIIEKTPOTPaMMBbl BXOJHOI'O HAIPsKEHUs], TOKA TMOAA U
BBIXOJHOT'O HAIIPSKEHUS IPU paboTe B 3TOM pEXKHUME.
12./TnoaHbIi 1eTeKTOp paboTaeT B peKuMe
HEUCKaXEHHOTO JIETEKTUPOBAHUS aMIUIUTY IHO-
MOJTyJTMPOBaHHBIX Kosebanuil. Kak n3meHuTcs
OCLIMJUIOrpaMMa BBIXOJIHOTO HANPSKEHUS, €CIH
CYIIECTBEHHO YMEHBIINTh AMIUIUTYly HECYIIen
BXOJHOT'O HANPSIKEHUS?

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OeHKa "X0opoIno" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-7. KoutpoabHas padora Ne 3. "HeiuHelinble npeoOpa3oBaHus CUTHAIOB'

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoABHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 12

IIpouenypa npoBegeHHsi KOHTPOJHLHOI0 MepONpPUATHA: BrInoiHeHHE 3a7aHusl B PYKOMUCHOM
dopme. Cpok BbimosHEHUS - 90 MUHYT.

KpaTKOC Cod€cpiKaHMeE 3aJaHUs:
BrInoHUTE 3a1aHus owmtera

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/IbI pacueta 1.K HenmHeHOMY AJIEMEHTY, XapaKTepUCTHKA KOTOPOTrO
XapaKTEPUCTUK anmpoKcUMUpoBaHa JJoMaHou npsimoii (Un =-1 B, S =
JIETEPMUHUPOBAHHBIX CUTHAJIOB 20 MA/B), mpunoxkeno Hanpsixenue U = U0 +

npu TIPOXOKIEHUN uepes 0,8.cos(wdt) B.

HEJMHENHEIE [IENH Onpenenuts, mpu kakoMm cmeriennn UO ammumutyna

TpeTheil TapMOHUKU TOKA MaKCUMaJIbHA.

[TocTpouTh crieKTpaIbHBIE JHArPaMMBbl HAIPSKCHUS U
TOKa B Jiana3zoHe 4actot ot 0 1o

4w (mpu wJ = 10 pan/c).

2 K HenmmHeHOMY 2JIEMEHTY MPHUIIOKEHO HAIPsKEHUE
u=-3+1,5.cos(Qt) + 0,5.cos(wit) B,

XapakTepucTHKa HETMHEHHOTO DIIEMEHTa
anmpoKCUMUpPOBaHa BhIpakeHHeM | = 2(u + 6) MA, U >
-6 B.

Haiitu koappuuneHT Moy sSIiK epBoi rapMOHUKH
TOKA Y aMIUTUTY/Ibl COCTABIISIOMINX HECYIIel U OOKOBBIX
4acToT.

[TocTpouTh crieKTpaIbHBIE JHArpaMMBbl HAIPSKCHUS U
Toka npu Q = 2.10 pax/c, oy = 10 pan/c.

3.ITonoOpatk 3HaUE€HUE CONPOTUBIICHUS HATPY3KU
JVOHOTO JIETEKTOPA TaK, YTOOBI aMILTUTY/1a
HanpsDKeHUs 3BYKOBOM YacTOTHI Ha 3TOW Harpyske Obuia
6 B.

Ha Bxon aerexropa nomano Hanpspkenue U(t) = 24 (1+0,5
cos(Qt)) cos(wt).

XapakTepucTHKa I10/1a allpOKCUMUPOBaHA JTOMaHOH
npsivmoii (Ul =0, S =2 MA/B).

[TocTpouTh crieKTpajIbHbIE JUArpaMMbl BXOJHOTO U
BeIx0iHOTO Hanpsokenuid npu T = 100 k', F = 4 ko,
4.IIpeobpa3oBarenb YacTOTHI BBHITIOIHEH Ha TPAH3UCTOPE
C BOJIbTaMIIEpHOH xapakTepuctikoi i = a0 + al(u —
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(a0 =30 mA, al =3 MA/B, a2 = 1MA/B)

U napauienbHoM KoHType (Rp =5 kOwm, fp = 465 kI,
Q =50).

Ha Bxox npeoOpazoBareiist mogaHo Hanpsbkenue U(t) =
U0 + Ur cos(w't) + Uc (1+M cos(Qt)) cos(w{t).

rne Ur=18B, fr=800 kI'uy, U—c=5mMB,M=08 F=1
k', fe = 1265 k.

HaiinuTte HanpsbkeHue Ha BbIXO/ie IpeoOpa3oBaTels.
[Toctpoiite B MaciiTabe CieKTpOrpaMMBbl BXOJHOTO U
BBIXOJIHOT'O HaNPsKEHUH.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku btnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBISETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CJIM 3aJJaHUE BBITTOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBIMOIHEHO

KM-8. Kourpoabnas padora Ne 4. " /luckpeTrHbie CHrHaJIbI U BH(ppoBbIe PuabTphI"

®opmbl peanudanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 12

IIpouenypa npoBeaeHusi KOHTPOJBLHOIO MeponpusaTHs: BpinonHeHue 3aaHusi B PYKONUCHOU
dopme. Cpok BbIoHEHUS - 90 MUHYT.

KpaTKOC CoA€CpKaHMuE 3alaHUA:
BrinonHuTh 3a1aHus owmera

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE XapaKTEPUCTHUKU 1.Ilepenarounas pyHkuus HUGpoBoro GuiIbTpa
JTUCKPETHBIX CUTHAJIOB u OTIpe/IeIISIeTCS BRIPAXKEHUEM

UGPOBBIX PUIBTPOB 0.8+ 0,32_1 _0, 52_2

1-0,6z1 40,4272 +0,327°

N3o0pasuth cxeMy GuiabTpa B MPSIMONA U KAHOHHYECKOU
(dopmax peanusaluy 1 3arucaTb COOTBETCTBYIOIINE
aNropuTMbl LU(poBoOH GUIBTpALIUY.

2.Haiit cucteMHyto (QyHKIHIO, aITOPUTM U CXEMY
1ndpoBoro GUILTPa C UMITYJIHCHON XapaKTEPUCTUKOMH,

H(z)=
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n300paKeHHOM HAa PUCYHKE.

hk | 1t

1 -1

3.Ha Bxox mmudpoBoro ¢puiibTpa ¢ mepeaaTroaHon
byHKIHMEH

2
1+0,4z°"

g0/1aeTCsl CUTHAJ B BUJIE MTOCIIEI0BATEILHOCTH 3-X
€IMHUYHBIX OTCYETOB.

Omnpenenuts curHan Ha Boixoze ¢puibtpa. Iloctpouts
rpadMKy BXOJHOTO U BBIXOJJHOTO CHTHAJIOB.

4. Anroput™ nudpoBoi GUIBTPALUN UMEET CIIETYIOLIH
BUJI:

v,=x,-2x, ,+0,5y, ;.

H(z) =

Haiitu uMmyibCHYIO XapaKTEepUCTUKY HIU(PPOBOTO
¢unbTpa. [locTpouTts rpag K UMITYIBCHOM
XapaKTEPUCTUKH.

5.Anroput™ UPPOBOH PUIBTPALIUN UMEET CIETYIOLIHA
BHJL:

yﬂ :xﬂ-l_xﬂ—l-l_yﬂ—l*

.Haiitu cucremnyto ¢pynxiuro undposoro GpuibTpa.
OmnpenenuTe UMIYJIBCHYIO XapaKTEPUCTUKY QUITBTPA U
OCTPOUTH €€ rpaduk.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

6 cemecTp

KM-1. JIabopaTtopnasi padora Ne 5. ""3akoHbl pacnpeaejieHus CJIy4aifHbIX NpoieccoB'

®opmbl peanusanun: CmenianHas popma

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpustusi B BPC: 10

IIpoueaypa npoBeaeHusi KOHTPOJbHOIO MeponpusiTusi: Jlns gonycka K jlaboparopHoil padorte
HEO0OXOJUMO BBINOJHUTH JOMAIIHIOK MOArOTOBKY. MccienoBaHusi, NpPOBENEHHBIE B XOJ€
BBINOJIHEHUS J1a00paTOpHON paboThl, 0OpMIISIOTCA B BUAE OTYETa C 00s3aTENbHBIMU BBIBOJIAMU
1o pesyabTaraM ucciemoBaHus. s 3ammuTel mabopatopHOil paboThl MPOBOIAUTCS MPOBEPOUHAS
pabora.

Kparkoe cogep:kanue 3aiaHus:
BBINOTHUTH TOMAIIIHIO MTOATOTOBKY.
[TpoBecTn uccnenoBaHue CIEKTPAITBHOTO COCTAaBA CHTHAJIA Ha BBIXO/IE HEJIMHEHHOTO dJIEMEHTa
U MCCIIeIoBaTh paboTy AMOJHOTO JETEKTOpa.
OTBETUTH HA BOMPOCHI 110 TEME JIAOOPATOPHBIX PaboT

KoHTpoJibHbIC BONIPOCHI/3aJaHNA:

3HaTh: METOJbl IPAKTHUYECKOTO 1.Kax BbI cebe npezacTaBiisieTe NPUMEHSIEMYIO B TaHHOM
OIpeeIeHUs OCHOBHBIX paboTe METOAUKY 3KCIIEPUMEHTAILHOTO ONpPEIEIeHUs
CTaTUCTUYECKUX  XapaKTEPUCTHK G depeHINaTBbHOTO 3aKOHA paclpeesieHus CIIy4aiiHbIX
CIIy4alHBIX ITPOLIECCOB IIPOLIECCOB.

2.Kak BbI ce0e mpeicTaBisieTe MPUMEHIEMYIO B JaHHOM
paboTe METOAUKY SKCIIEPUMEHTAIILHOTO ONpPEIEIeHUs
MHTETrpaJbHOTO 3aKOHA PacHpeleeHUs CyJaitHbIX
IIPOLIECCOB.

3.Kak skcrnepuMeHTalIbHO ONpeNeInTh MaTeMaTHYECKOe
OKUJaHHE CIy4YaiHbIX IIPOLIECCOB

4.Kax cBs3aHbl MEX]ly COOOI XapakTep peain3amuii
cllyyaifHOro mpotecca u ero 1uddepeHanbHbIi 1
MHTErpalbHbI 3aKOHBI pacIpeieiaeHus ?

5.Kak no xapakrepy peaan3anuy 3proguuecKoro
HOPMaJIbHOTO CIy4YalfHOTO IMpolecca ONPEIeIUTh €ro
cpeaHee 3HaueHue, 3GPeKTUBHOE 3HAUeHUE?

6.Kax o0bsicHUTH BUA U depeHInaabHbIX U
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MHTErpalbHBIX 3aKOHOB paclpeAeeHUs CIydallHbIX
MIPOIIECCOB, pacCMaTPUBAEMbIX B TAaHHOH padoTe?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus. O1ueHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoaneHus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-2. KourpoJabHnas padora Ne 5. ""HesiuneiiHoe npeoOpa3oBaHue CJIy4aifHOTO
npouecca'

®opmbl peanuzanuu: buners! (MMcbMeHHbIH 0npoc)

Tun koHTpoIbLHOrO MeponpusaTus: KonrponpHas pabora

Bec koutposabHoro meponpusitusi B bPC: 15

IIpouenypa npoBeaeHusi KOHTPOJBHOIO MeponpuATHs: BpinonHeHue 3aaHusl B PYKOINUCHOU
¢dopme. Cpok BBINOIHEHUS - 45 MUHYT.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:
BrinonHuTh 3amaHus owmera

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTp: TpPOBOIUTH pacyeT W 1.Cnygaiinsriii mporiecc X(t) ¢ IIOTHOCTHIO BEPOSTHOCTH
aHau3 CTaTUCTHYECKUX p(x) = 0,5 mpu -1,5 > x > 0,5 nogaercs Ha HETMHEHHBIN
XapaKTEePUCTHK CITyqaliHBIX AIIEMEHT C XapaKTePUCTUKOH Y = X.

IPOIIECCOB [MTokaxxuTe XxapakTep pearn3aliii BXOJIHOTO H

BBIXOJIHOTO TIPOIIECCOB (ITOCTPOUTE IPaUKU B YUCIaX C
XapaKTepHBIMU TOUKAMH).

2.Cnyyaitnbrit nmporecc X(t) ¢ mI0THOCTBIO BEPOATHOCTH
p(x) = 0,5 mpu -1,5 > x > 0,5 momaeTcs Ha HETMHEHHBIN
3JIEMEHT C XapaKTEPUCTUKON Y = X.

Haiinure u 3anumure nuddepeHnmranbHbIi 3aK0H
pacnpenenenus (TNIOTHOCTh BEPOSATHOCTH) U BBIXOTHOTO
nporecca.

3.Cayuaiinsiii mporiecce X(t) ¢ MI0THOCTBIO BEPOSITHOCTH
p(x) = 0,5 mpu -1,5 > x > 0,5 momaeTcs Ha HETMHEHHBIN
3JIEMEHT C XapaKTEPUCTUKOU Y = X.

[Toctpoiite nuddepeHnmambHbie 3aKOHbBI pacpeeIeHuUs
(TJTIOTHOCTHU BEPOSTHOCTH ) BXOAHOTO U BBIXOJTHOTO
ITPOLIECCOB.
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4.Cnyuaitnbiii mporecc X(t) ¢ mI0THOCTBIO BEPOATHOCTH
p(x) = 0,5 mpu -1,5 > x > 0,5 momaeTcs Ha HETMHEHHBIN
3JIEMEHT C XapaKTEPUCTUKON Y = X.

Haitgure MaremaTnyeckoe OKHUIaHUE ITPOLIECCA HA
BBIXO/JI€ LEIH.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHUE JUISI PEIICHUS 32,124

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISICTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-3. JIabopatopHasi padota Ne 6. ""KoppensinnoHHble PYHKINH M CHIEKTPHI
MOIIHOCTH CJIy4ailHbIX Mpo1eccoB"

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoILHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpObHOrO Meponpusitusi B BPC: 10

IIpouenypa npoBeneHuss KOHTPOJbLHOrO MeponpusaTusi: [l gomycka K j1aboparopHoi padote
HEOOXO/MMO BBINIOJIHUTH JOMAIIHIOK TOATOTOBKY. VccienoBaHus, TpOBEJCHHBIE B XOAE
BBITOJIHEHUS J1a00opaTopHON paboThl, 0OpMISIOTCS B BUAE OTYETa C 00s3aTeNbHBIMU BBIBOJIAMU
10 pe3yJibTaTaM ucciaenaoBanud. s 3auuTsl 1abopaTopHON paboThl IPOBOAUTCS KOJIOKBUYM.

Kpartkoe cogep:xkanue 3a1aHuA:
BEINOTHATE TOMANTHIOO TIOATOTOBKY.
[TpoBecTu uccnaenoBaHue CIEKTPAIBHOTO COCTaBa CUTHaJa Ha BBIXO/IE HEJIMHEHHOI0 3JIeMEeHTa
U MCCIIEIOBATh PadOTy AHMOAHOTO JIETEKTOPA.
OTBeTUTH Ha BOMPOCHI 110 TeMe Jab0paTOPHBIX PaboT

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMers: IIPOBOJUTH 1.MmeeTcst HOpMaIIbHBIN CITy4ailHBIN MPOLECC C
JKCIIEPUMEHTAIILHOE 3aJJaHHOI KOPPENALNOHHON (yHKIHEH.

UCCIIEIOBAHUE CIEKTPAIBHBIX U [To u3BecTHON KOPPENSALMOHHON (PYHKIIUN ONIpEeeTUTe
KOPPEISILIMOHHBIX  XapaKTEPUCTUK CIIEKTP MOIIHOCTHU CIIy4alHOro IIpolecca.

CIIyYalHBIX MPOIECCOB 2.ImeeTcst HOpMaJIbHbBINA CITy4ailHBIN TPOIECC C

3aJJaHHOI KOppenaunoHHoN (yHkimen. OnpenenuTsb
JUCIIEPCHUIO U BpEMsI KOPPEISALMHN  CIIy9aiiHOTO
nporecca. [Toctpouts rpadux GyHKINMH KOPPEIALUH C
YKa3aHUEM XapaKTEPHBIX TOUEK U €INHUILL U3MEPECHMUS.
3.MmeeTcst HOpMaJIbHBIN CIIy4alHBINA MTPOIIECC C
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3a7JaHHBIM CIIEKTPOM

MOITHOCTH.ONPEaeIUTh TUCIEPCHIO U 3PPEKTUBHYIO
MIMPUHY CIIEKTpa ciydaiiHoro mnporecca. IloctpouTs
rpauK CIeKTpa MOIIHOCTHU C YKa3aHHUEM XapaKTePHBIX
TOYEK U CIUHUL] N3MEPEHHUSL.

4. VImeeTcst HOpMAJIbHBIN CITy4ailHBIN MPOIECC C
3aJaHHBIM CIIEKTPOM MOIIHOCTH. [locTpouTh
XapaKTepHYIO peaH3alfio TAKOTo IMpolecca ¢
yKa3aHHUEM XapaKTEPHBIX TOYEK.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B IMOJIHOM 00bEME HIIU BBITTOJIHEHO NMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTABISAETCS €CIIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJaHUE TIPEUMYIIIECTBEHHO BBITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISICTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-4. Koutpoabnas padora Ne 6. "[Ipoxoxknenne ciay4aifHbIX NPOLIECCOB Yepe3
JinHeilinble Henu'

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTpoabHoro Meponpusitusi: KonrponsHas padora

Bec kouTposbHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHHss KOHTPOJBLHOIO MEpPONPHUATHA: BbINoNHEHNE 3alaHus B PYKOIIMCHOU
dopme. Cpok BeIOTHEHUS - 90 MUHYT.

Kpartkoe conepixanue 3a1aHusi:
BrimoHuTE 3amadusa Onera

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3HATh: METO/BbI pacyera 1.Ha Bxox uaeansHOro pUiIbTpa HUKHUX 4acTOT
CTaTUCTUYECKUX  XapaKTEPUCTHK NOJJaeTCsl HOPMAJIBHBIN CITy4aiiHbId mporecc X(t) co
CIIy4alHBIX IPOILIECCOB HA BBIXOJE CcpeHMM 3HadeHueM | B u koppensunoHHoM
JUHEWHOU 1enu ¢ynknumeit: R(t) = 10exp(—10|t|) B.

OnpenenuTs cNEeKTP MOIHOCTH CIYJYaifHOTO Mpolecca
Ha BXxoje GuipTpa.

2.Ha BXoa uaeanbHOTro GUIbTpa HUKHUX YAaCTOT
MOJIaeTCsI HOPMAJBHBIN ClydaiHbIi mporece X(t) co
cpeaHuM 3HaueHueM 1 B u koppensaunoHHoi
¢ynkuueit: R(t) = 10exp(—10|t|) B.

Koadduuuent nepenaun ¢puibTpa paBeH 1 Ha yactoTax
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Hwke 5 k[ 11 1 Hymro Ha 60J1ee BBICOKMX 4acTOTax.
Onpenenuts AUCNIEPCHIO M IJIOTHOCTH BEPOATHOCTH
HamnpspKeHUs Ha BbIXoae GuibTpa.

[TocTpouTts rpaduk MIOTHOCTH BEPOSTHOCTH HA BBIXO/E
¢bunbpTpa, oTMevas Ha rpaduKax XapakTepHble TOUKH.
3.Ha Bxon uaeanbHOTO PUIbTpA HUKHHUX YACTOT
[0JIaCTCS HOPMAaJIbHBIN CllydaiHbIi mporece X(t) co
cpeaHuM 3HaueHueM | B u koppensunoHHoN
¢ynkuumeit: R(t) = 10exp(—10|t|) B.

Koaddunment nepenaun ¢punbTpa paBeH 1 Ha yacToTax
Huxe 5 k[ u Hymo Ha 6oiee BBICOKMX 4acTOTaXx.
Onpenenurts CeKTP MOIIHOCTH HAIIPSKEHUS Ha
BbIX0/1€e QUIbTpA.

[Toctpouts rpa¢gukm cneKTPOB MOLIHOCTH HA BXO/e U
HAa BbIX0/e, OTMeYast Ha rpadukax XxapakTepHble TOUKH.
4.Ha Bxox uaeanbHOro GUiIbTpa HUKHUX 4acTOT

01 TCsl HOPMAJIbHBIN ClTydaiHbIi mporiecc X(t) co
cpeaHuM 3HadeHueM | B u koppensunoHHoON
¢bynkuumeit: R(t) = 10exp(—10|t|) B.

KoaddunmenT nepenaun ¢punbTpa paBeH 1 Ha yacToTax
Huxke 5 k[ 1 Hymio Ha 6osiee BBICOKHX 4acTOTaXx.
Onpenenuts KOppeJaAHOHHYI0 QPYHKIUIO HAPSKEHUS
Ha BbIXoje QUIbTpa.

[TocTponTts rpauky (PYHKIMHM KOPPEJSALMH HA BXOE
U BbIX0/i€ (hUIbTpa, oTMeYast Ha rpadukax XapaKkTepHbIe
TOYKH.

5.Ha Bxoj uneanbHOro GuibTpa HUKHUX YacTOT
MOJIaeTCsI HOPMAJIBHBIN ClTydaiHbIi mporece X(t) co
CcpelHuM 3HadeHHeM | B u koppensunoHHon
¢ynkuueit: R(t) = 10exp(—10|t|) B.

Koadduunent nepenaun ¢puibtpa paBeH 1 Ha yacToTax
Huxe 5 k[’ 1 Hymio Ha GoJsiee BBICOKMX 4acTOTaXx.
N300pa3uTh XapaKTepHbIi BUA peaau3anmii
CIIy9aifHOTO TIpoIiecca Ha BXoje u Bbixoae RC-niernm (B
OJIMHAKOBOM MacITabe mo ocsm).

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJTHOM 00BEME HJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIio" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHKa "yI0BIEeTBOPUTEIBHO" BHICTABIISAETCS
€CITM 33aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

KM-5. JlabopaTopHasi padora Ne 7. "[Ipoxo:xaeHnue cry4ailHbIX POIECCOB Yepe3
JuHelHbIe nenu"

®opmbl peasuzanun: CMmemanHas Gopma

Tun KoHTpoJBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeaeHUusl KOHTPOJbLHOI0 MeponpusaTusi: s nomycka kK aboparopHoii padorte
HEOOXOIUMO BBIMOJHUTH JOMAIIHIOW MOArOTOBKY. MccienoBaHusi, NpPOBEACHHBIE B XOJ€
BBITOJIHEHUS J1a00OpaTopHON paboThl, 0OpMIISIOTCS B BUAE OTYETa C 00s3aTENbHBIMH BBIBOJIAMHU
0 pe3ysibTaTaM uccieaoBanud. s 3aumTsl 1a0opaTopHO paboThl TPOBOAUTCS KOJUIOKBHYM.

KpaTtkoe conep:kanue 3a1aHusi:
BBINOJHUTE TOMALTHIOKO TTOATOTOBKY.
[TpoBecTu uccnenoBaHue CIEKTPAITBHOTO COCTAaBA CUTHAJIA HAa BBIXO/IE HEJIMHEHHOTO 2JIEMEHTa
U MCCIIEIOBATh Pa0OTy AMOIHOTO IETEKTOPA.
OTBEeTUTH HA BOMPOCHI 10 TEME JIA0OPATOPHBIX PaboT

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: aHAIM3UPOBATh U3MCHECHUE 1.Kak, monp3ysich CIIEKTPaTbHBIM METOJIOM, HANUTH
XapaKTEPUCTHK CITy4JaitHbIX CIIEKTP MOIIIHOCTH BBIXOJIHOTO TIpoiiecca? ero
MPOILIECCOB  TPU  MPOXOXKICHUU KOPPEISAIUOHHYIO (PYHKIIHIO? JTUCTIEPCHIO?

4yepe3 JIMHCHHBIC [ETH s deKTUBHOE 3HAUYCHUE? CpeHEe 3HAUCHUE?

2.Kak npu npoxoxACHUH CIy4aiiHOTO MpoIecca Yepes
JTUHENHYIO [eNb U3MEHSETCS ero CIeKTP MOIIHOCTH ?
KoppessuonHas GyHkus? aucriepcus? dhdexTuBHOS
3HaueHue? cpeHee 3HauUeHUE? XapaKkTep peanu3ainii?
3.B kakux ciydasx Mpu aHaIu3e MPOXOKICHUS
CIIy4aifHOTO TpoIlecca Yyepe3 TUHEHHYIO [eNb IIyM Ha
BXO/I€ IIETIH MOYKHO CUUTATh OenbIM?

4.B xakoM ciydae Ipu MPOXOKICHUH CIyJaitHOTO
rpoliecca yepes JIMHEHHYIO 1eNb IPOUCXOIUT €T
HOpMasn3anus’?

5.KakoBbl cienuduueckre 0COOEHHOCTH CIIy4aiiHOTO
Trpoliecca Ha BbIX0/I€ Y3KOMOJOCHOW PE30HAHCHOM 11enu?

Onucanue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B MTOJTHOM 00bEME WITH BBITIOJIHEHO MMPEHMYIIICCTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUIS PEIICHUS 3a]1a9

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka "yI0BIEeTBOPUTENBHO" BHICTABIISAETCS
€CITM 33aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO
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Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "HeyI0BIETBOPUTEIBLHO'" BBICTABIISIETCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-6. Anayin3 npoxo:kIeHnsi CHTHAJIA U IIyMa Yepe3 JUHelHbIe QUIbTPbI
(kxBazuonTuMaJibHasi puabTpanus)

®opmbl peaymzanuu: IIposepka 3aganus

Tun koHTpoABLHOr0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJIBHOI0 Meponpusitusi: [IpoBepka NMpaBMIBHOCTH BBIITOJIHEHUS
pacyeTHOro 3a1aHuA

Kpartkoe cogep:xxanue 3aganus:
Ha Bxox pe30HaHCHOrO YCHJIMTEIS 3aIaHHOTO TUIIA [TOJAETCsS CUTHAJ B BUJIE
BBICOKOYACTOTHOT'O UMITYJIbCa 3aJJaHHON (hOPMBI M HOPMAaJIbHBIN IIYM C 3a1aHHOMN
KOPPEISIIIMOHHON (DYHKIIMEH WIIH CIEKTPOM MOIIHOCTH.
[IpoBecTH pacueT curHajia U XapakTEpUCTHK IIyMa Ha BBIXOJI€ YCUIIUTEIIS.
[TomoOpaTh ONTUMANTBHBIC ITAPAMETPHI YCHIIATEIS JIJIsl TIOJTYYSHHS Ha BBIXOC MAKCUMAIILHOTO
OTHOUICHUSI CUTHAJI/IITYM.
CpaBHHUTH MOJYUYEHHBIN PE3YNIBTAT C PE3YIHTATOM IMPOXOXKICHUS CUTHANIA U IITyMa Yepe3
COTJIACOBaHHBIN (PUITBTP.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

Ymer 1.Ha BX0J1 pe30HaHCHOTO YCHIIUTEINS 33IaHHOTO THUIIA MTOJIA€TCsl CUTHAM B BHJIE

b: BBICOKOYACTOTHOT'O UMITyJIbca 3aJaHHOU (hOPMBI M1 HOPMAJIbHBIN LIYM C 3aJaHHON

BBIOM KOPPEJSIMOHHON PYHKIIMEH WM SHEPreTHUYeCKUM CIeKTpoM. Buj ycunurens u

pathb UMITYJTECA, XapaKTep KOPPEISIIIMOHHON (QYHKIIMH WA CIIEKTPa MOIITHOCTH BXOIHOTO

u ryma u ero 3 pexTuBHOE 3HaAUEHUE, TapaMeTPhl UMITYJIbCOB JIaHBI B TAOJIHIIE

IIpaBu 3a/1aHHM.

JIBHO Paccuntath ¥ TOCTPOUTH PHEPTETUUECKUN CIIEKTP U KOPPEISIIIMOHHYIO (PYHKITHIO

HICIIOJ BXOJHOTO IIIyMa.

b30Ba

Tb Tabnuna 3 - ®parmeHT TaOIUIIBI MHANBUIYATbHBIX 3aJaHUI
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2.01penenuTh 3aKOH H3MEHEHHsI OTM0aloIeil CUTHAJIA Ha BBIXOJIE€ YCUIIUTEIS IPU
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OTCYTCTBHMHM LIyMa (METOJOM HU3KOYACTOTHBIX SKBUBAJIIEHTOB).

3.ITomy4yuTh BhIpaK€HUE JUIS JUCTIEPCUH IIyMa (B MPUOIMKEHUH Oenoro nryma) u
OTHOILIECHMSI CUTHAJI/IIYM B MOMEHT MaKCUMAaJIbHOT'O 3HAYEHUS aMILIUTY bl UMITyJIbCa
Ha BBIXOJI€ YCUIIUTEIIS.

4.Haiitu 100pOTHOCTH KOHTYpa (KOHTYPOB) YCHIIUTES, 00€CIICUHNBAIOIIYIO
MaKCHUMaJIbHOE OTHOIICHWE CUTHAJI/IITYM B MOMEHT MaKCHUMaJIbHOTO 3HAUCHHS
aMIUTUTY/Ibl UIMITyJIbCA HA BBIXOJE YCUIIUTEIIS.

BriOpath k03 PHULIMEHT yCUIeHNs yCUIIUTENS TaKUM 00pa3oM, YTOObI MaKCHMalbHas
aMILUIUTY/1a HalpsDKEHUs CUTHAJIA Ha BBIXOJIE YCHIIUTENs cocTasisia 3—5 B.
5.0npenenuTh MaTeMaTHIECKOE OXKUaHNE, TUCTIEPCHIO, IUIOTHOCTh BEPOSTHOCTH,
KOPPESLUOHHYIO (DYHKIIMIO U CIEKTP MOIIHOCTH HANpPsDKEHUS Ha BBIXOJIE YCUIIUTENSA
IIPU OTCYTCTBUH CUTHAJA /I BBIOPAHHOTO 3HAYEHUsI JOOPOTHOCTH U KOdPPHIIEeHTa
YCUJICHUS] YCUITUTEI.

6.11300pa3uTh BpeMeHHbIE AuarpamMmbl (peanus3alim) pe3yabTUPYIOLIEr0 HapsKEeHUS
Ha BXOJI€ Y BBIXO/I€ YCUJIUTEIIS.

7.PaccunTarh OTHOIIEHHE CUTHAJ/IITYM Ha BBIXOJI€ ONTHMAIBHOTO (HIIBTPA,
COIJIACOBAHHOTO C CUTHAJIOM; CPAaBHUTh ONTUMAJIbHOE OTHOIIEHUE CUTHAJ/ILIYM C
OTHOIICHUEM CHTHAJI/IITYM, ITOJyYSHHBIM IIPH MOI00PaHHOM B 1. 3 3HAYCHUU
nobpotrHoctd. [locTponTh BpEMEHHYIO TUarpaMMy CUTHajIa Ha BBIXOJIE
ONTUMAJILHOTO (DMIIBTPA.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe

BBIIIOJIHEHO B ITOJIHOM O0OBEME MJIH BBHITIOJHEHO MMpEUMYyIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10

Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITI
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenust 3aoanus 6 npoyenmax. 50

Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS

€CJIM 3aJaHNC NPCUMYIICCTBCHHO BBIIIOJIHCHO

Oyenka: 2

Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS

€CJIN 3aJaHNEC BBINNOJIHECHO HCBCPHO UJIU MTPEUMYIIECCTBEHHO HE BBIITIOJIHCHO

KM-7. Kourpoabnas padora Ne 7. '"Y3kono/iocHbIe ciiydyaiiHbIe npoueccsl"

®opmbl peaju3anum: buners (MMCbMEHHBIH OMPOC)

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHuss KOHTPOJBLHOIO MEpONPHUATHSA: BpINonHEHNE 3aaHus B PYKOIIMCHOMU
dopme. Cpok BeITOTHEHUS - 90 MUHYT.

Kpartkoe conepixkanue 3a1aHusi:
BrimonauTs 3aganus OuiieTa

KoHTpoJibHBIC BONIPOCHI/3aJaHUA:

| 3Harts:

CTATUCTUYECCKHUE 1.Ha BX0J1 0THOKOHTYPHOT'O p€30HAHCHOT'O YCHJIUTEJS C

29




XapaKTEPUCTUKU  Y3KOIOJOCHBIX kodurnmentom ycunenus 30, pe30HAHCHOM 4acTOTOM 3
CIIy4alHBIX IIPOLIECCOB MI' 1 monocoit nponyckanus 50 kI’ mogaercst Oesnblii
IIyM CO CHeKTpajibHO# miotHocThio F9 = 10 Bc.
Onpenenutb BEpOSITHOCTH TOTO, UTO orudaroias myma
Ha BbIX0Jie ycunuTens npessicuT 1 B. Pemenue nokasars
rpaguvecKy.

2.Y3KOMOJIOCHBIN CITy4aifHbIH mporece hopMupyercs
IIPH MPOXOKJICHUH OJIOro IIyMa uyepe3 OJJHOKOHTYPHBII
PE30HAHCHBIN YCHIUTENb C KOAPPHUIMEHTOM YCHIICHUS
Ha pe3oHaHCHOH "yactoTe 20, pe30HaHCHOM YacTOTOM 5
MI'1 1 nonocoit nponyckanus 50 kI'n. Cnexkp
MOIIIHOCTH IIIyMa Ha BXOJI€ YCUJIUTEIA F(? =10 Bc.
Paccunrath qucnepcuto, onpeaeauTh U MOCTPOUTD
KOPPEISIUOHHYIO (DYHKIIMIO OTHOaroIel myma Ha
BBIXOJIC YCHIIUTES.

3.Haiitu cpeqnee 3HaueHue U (PyHKLHIO KOPPEIALUU
Hanpspbkenus U(t) Ha BeIXoJe aeTekTopa orubarorieii (K =
1), Kk KOTOpOMY HOJBEZIEHA CyMMa rapMOHHUYECKOTO
curnana 2 cos(wyt) ¥ y3K0I0JI0CHOTO HOPMAILHOTO
IIymMa ¢ mpsMoyroiibHbIM criektpom F(w) = 10 Bc B
M0JIOCE YacTOT OT wg — o110 oo8 + a, rme o = 10 pan/c.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIHHO" BBICTABIISETCS
€CITU 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OUeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. CroekTpanbHBIH aHAM3 TEPHOANYECKUX cUTHANOB. KomruiekcHast popma psiga Dypoe.
CriekTp neproAnYecKoil MocieI0BaTeIbHOCTU MPSIMOYTOJIBHBIX UMITYJIBCOB..

2. Kak cBsi3aHbl IpyT ¢ APYyroM UMIYJIbCHAsE XapaKTEPUCTHKA U CUCTEMHast QYHKITHSI
uppoBoro ¢puabTpa’?

3. Ha Bxoj muoaHOro AerekTopa mogaercs Hanpspkenne U =5 (1 + 0,8 cos(10t)) cos(10t), B.
Kpyrusna xapakrepuctuku nuona 20 MA/B, conportusiienue Harpy3ku 100 kOm. Onpenenute
K03 (DUIMEHT Tepe/iaun IETEKTOpa U aMIUTUTYY HAIIPSHKEHUS 3BYKOBOM YacTOTHI Ha BBIXOIE
JIeTeKTOpA.

IIpoueaypa nposenenust

OK3aMeH IIPOBOJIUTCS B yCTHOM (hopMme 1o OuseraM B BUJAE YCTHOIO OTBETa Ha 3a/JaHue Ouiera ¢
MCII0JIb30BaHUEM ITOATOTOBICHHOIO KOHCIIEKTa OTBETA. BpeMsi Ha NOArOTOBKY KOHCIIEKTa OTBETA —
60 MuHyT. B pexxnMe IUCTAaHIMOHHOTO OOYYEHHS SK3aMEH MPOBOJUTCS B MHCHMEHHOW (GopMe 1o
OuneraM B BUJE PYKOIMCHOIO OTBeTa Ha 3ajaHus Owieta. Bpemst Ha moxarorosky orBera — 90
MUHYT.

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPoO8 u KOHMPOIAbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuusi/Uuankarop: NJ-2omnk-1 [Ipumenser ecrecTBeHHOHAayuHbIe 3HaHUS, (PU3NUYECKHE
3aKOHBI 1 MATEMAaTUYECKHE METO/IbI 11l pEeLIeHMs 33/1a4 TEOPETUUYECKOTO U MPUKIIAJTHOTO
Xapakrepa

Bonpocsl, 3aganus
1.CriekTpanpHbIN aHAIU3 IEpUOANYECKUX curHaioB. KomrmekcHas gopma psga ypoe.
CriekTp neproANYECKON MOCIEI0BATEIBHOCTH NIPSIMOYTOJIbHBIX UMITYJIBCOB. 3aBUCUMOCTh
[IapaMeTPOB CIIEKTPA OT ITapaMEeTPOB CUTHAaJA.
2.CreKTpanpHBIi aHAIN3 HENIEPUOANYECKUX CUTrHaIoB. CrieKTpasabHas INIOTHOCTh. CBA3b
CIIEKTpa MEPUOTUUYECKON MTOCIIEI0BATEILHOCTH CO CIIEKTPAIBHOM IUIOTHOCTBIO OJHOTO
umnynbca. CrekTpanbHble INIOTHOCTH OCHOBHBIX CUTHAJIOB: IIOCTOSIHHOTO CUTHaa, d-
(GyHKIMH, TPSIMOYTOJIBHOTO UMIyJbca. CeKTpaibHas INIOTHOCTh TAPMOHUYECKOTO CUTHAIA.
CrnexTpanbHast INIOTHOCTH POU3BOJIBHOTO MEPUOINYECKOTO CUTHAJIA.
3.CBoIiCTBa CNIEKTPATIBLHOM INIOTHOCTH: TEOPEMA O 3ala3JAbIBAHUH, TEOPEMA O CMEILICHUHU
CIEKTpa, CIIEKTpajIbHas INIOTHOCTh MIPOM3BOIHON U MHTETpasla, Teopema mnojoous,
CHEKTpaJibHas IUIOTHOCTh IPOU3BE/IEHUS U CBEPTKU ABYX GyHKIMI. CriekTpaiabHas MIIOTHOCTh
panuouMIyibca.
4.OHeprus UMIyJbca. DHEPreTUIECKUN CIIEKTP, €ro CBOMCTBA.
5.ABTOKOppENsALMOHHAs (YHKIUS, ee CBOMCTBa. B3anMHo koppensaunonHas pyHkuus. Cszb
ABTOKOPPENALNOHHON (DYHKIIUHN C SHEPTETHUYECKUM CIIEKTPOM.
6.AM konebanus, ux napamerpsl. CeKTp, BEKTOpHas AUarpamma.
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7.YM u ®M konebanus, Ux mapameTpsl. BekTopHas auarpamma u CreKTp Mpu MajioM U
MIPOU3BOJILHOM HHAECKCE Moayssiiuu. [Ipenmymectsa UM u @M kosnebanuit o CpaBHEHHIO C
AM koneOaHUSIMH.

8.CrexTpanbHblid METOJ AaHAJIN3a IPOXOKACHUS CUTHAJIOB Yepe3 JIMHEHHbIE LeTTH. AHAIN3
npoxoxaeHus AM kosnebaHuii yepe3 n30uparenbHble HEnH. Y CIIOBHSI HEMCKaKEHHON
nepeaaun AM koneOaHui.

9.AHAUTUYECKUM CUTHAJ. Y3KOIMOJIOCHBIN CUTHANL. AHATUTUYECKOE MPEICTABICHUE
Y3KOIOJIOCHOTO CUrHaJIa; (pu3nueckas U KOMIUIEKCHas orubarolas CUrHaia, ee CBs3b C
AHATUTHYECKUM CUTHAIOM. CIIEKTp KOMITJIEKCHOM orndaromieil y3konoaoCHOr0 CUTHaIa.
10.MeTon HU3KOYaCTOTHBIX 3KBUBAJIEHTOB. BBIBOJ] OCHOBHBIX COOTHOILICHUM.

11.AHanu3 NOAKIIOYESHUSI TAPMOHMYECKOTO CUTHANIA K KOJIeOAaTeIbHOMY KOHTYPY IIpU
pa3IMYHBIX 3HAYCHUSIX YaCTOTHI CUTHAJIA.

12.Ananu3s Bo3aelictBus BU nMiysibcoB ¢ npssMOYyTroibHOM orudaroiieil Ha OTHOKOHTYPHbIE
n30MpaTeabHbIe LIEIH.

13.Ananu3 BozneiicTBus BY ummynbcoB ¢ orubaromiei mpou3BosibHON (OpMBI Ha
u30MpaTeabHbIe LIEIH.

14.Ananu3 Bo3elcTBUS CKauKa (a3bl TapMOHUYECKOT0 KOJeOaHUs HAa PE30HAHCHYIO LIEIIb.
15.AHanu3 Bo3zeiicTBUs OOJIBIIOrO rapMOHMYECKOI'O CUTHAJIA HA HEJIMHEHHBIHM 31eMEeHT MpH
JIMHENHO-JIOMaHOH anpOKCUMAalUU BOJIbTAMIIEPHONU XapaKTEPUCTUKU. BbIYKMCIIEHNE aMILIATY/L
rapMoHuk. @ynkuuu bepra.

16.Ananu3 Bo3elcTBUS O0BIIOT0 TAPMOHUYECKOTO CUTHAJIA HA HEJTMHEHHBIN JIEMEHT NpU
anIpOKCUMALIUU €T0 XapaKTEPUCTUKU CTEIICHHBIM PAIOM. Bbruncienue aMImnTy 1 TapMOHUK.
17.Pe3onaHCHBII yeunuTeab 0onpux Konebanuid. Cxema. [IpuHIMN neiicTBus.
KonebarenbHas XxapakTepucTuka. BinsHue nepeHanpsykeHHOTO peXuMa. Y MHOKEHHE
YacTOTBHI.

18.Bo3neiicTBre HECKOIBKUX OOJBIINX FAPMOHUUECKUX CUTHAIOB HA HEJIMHEHHBIN 31€MeHT.
OcHOBHBIE 3aKOHOMEPHOCTH B 00pa30BaHUH KOMOWHAIIMOHHBIX YaCTOT.

19. AMmuntynHas monynsuus cMenieHneM. Cxema. [Ipunnun nelicteusa. MoaynsuuoHHast
XapaKTEPUCTHKA. Y CJIOBUS MOTYYEHHSI HEHCKA)KEHHOM MOAYIISIINH.

20.KomnekropHslit getexktop. Cxema, NpUHIMI AeHCTBUSA. BbIO0p mapamMeTpoB Harpy3KH.
Oco0eHHOCTH JeTEeKTUPOBAHUS CIIa0bIX U CUJIbHBIX CUTHAJIOB. PacueT neTeKTopHOI
XapaKTEPUCTHKHU.

21. quonnsiii nerexktop. Cxema, MpUHIMUII AeicTBUS. BpIOOp mapamMeTpoB Harpy3KH.
Koadduunent nepenauu. BxonHoe conpoTusienue. AHaIN3 UCKaXXEHUH, BOZHUKAIOIINX MTPH
HENPaBUJILHOM BBIOOpE pexkrMa paboThl.

22 IIpeobpazoBaHKe 4acTOThI, MpUHIMM AeiicTBUs. CooOpaXkeHHsI O BBIOOPE MPOMEKYTOUHON
4acTOTHI U 4acTOThI rerepouHa. [lapazutHelie kaHaisl npueMa. BeiOop pesxrma paboTsl ams
YMEHBILIEHUS Napa3UTHBIX KaHAJIOB IpUEMA.

23.CunxpoHHbli aetexktop. [IpuHimn neicTus.

24.00600mmenHsbIi pag ypre. Teopema B.A.KorenbHukoBa. JluckpeTusanys CUTHAIOB C
OTrpaHUYEHHBIM clIeKTPOM. CIIEKTPhl TUCKPETHBIX CUTHAJIOB.

25.BoccTaHOBIIEHNE HETIPEPBIBHBIX CUTHAJIOB U3 JUCKPETHBIX. OMIMOKM TUCKPETU3ALUHT U
BOCCTAHOBJICHHS] CUTHAJIOB.

26.Z-ipeoOpa3zoBanue, ero cpoiictBa. ObpaTHOE Z-Tipeobpa3zoBaHue. Z-npeodpazoBaHue
JMCKPETHON CBEPTKH.

27.luckpetHoe npeodpazoanne Dypre, ero cBoiicTa. 1D nmukIndeckoil CBEpTKH.
28.06mee moHsTHE 0 M poBOIt 00padoTke curHanos (L{OC). [AuckpeTHbie 1 U pOBBIC
CUTHAJIBI, JUCKPETHBIE U IIU(pOoBBIE ycTpoiicTBa. O0o0ImeHHas cTpykTypHas cxema LIOC.
IIpeumymectBa u Henoctatku LLOC.

29.YHuBepcaibHbII adropuT™ JUHEHHBIX HU(POBEIX GuiabTpoB (L[D). UMmnynscHas
xapaktepuctuka L{®. [lepenaTtounas (cucremuas) pynkuus L{®. YacToTHas XxapakTepucTUKa
nauHelHoro L{®, cpaBHEHME ¢ YaCTOTHOM XapaKTePUCTUKOM aHAIOrOBOTO (PHIIBTPA.
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30.PexypcuBHbie U HepekypcuBHble L|®D, ux cpaBaenue. Lnupposoii punstp 1-ro nmopsaxa,
againornunbelii RC-nenu.
31.@opwmsl peanuzanuu L{D: npsmas 1 kaHOHUYECKAs; IOCIEA0BaTENbHAS U MTapaJlIe/IbHAs.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.Yemy paBHa 9acTOTa MEPBOI rapMOHUKH MEPHOAMYECKOTO CUTHAA, H300paXKECHHOTO Ha
pI/IcyHKe‘?

.

L PR 7 8 5 1o 11 12 13 14 15 16 17 18 19

OTBeTHI:
VYkaxute npaBuiibHOE 3HaUeHUE B [KI 1]

Bepnpsiit orBet: 200
2.Moaynupyronias yacrora YM-curnana pasna 2 kl'u, uagaexc moayisuuu m = 10. Uemy
paBHa JIeBUAIIMS YaCTOTHI?

OTBeTHI:
YKka3arbs 4HuCIIOBOE 3Ha4YeHUE B Kl 11

Bepnsiit otet: 20
3.AM-curnan ¢ koddpurmenTom moayisimun 100% momaeTcst Ha BX0I OTHOKOHTYPHOTO
pe3oHaHcHoro ycunurensd. [llupuna criekTpa curHana B TOUHOCTH COBHAJAET C LIMPUHOM
YaCTOTHOM XapakTepucTHKH ycunutens Ha yposHe 0,707. Uemy paBeH kodhduiiuert
MOAYJISIIMU CUTHAJIA HA BBIXOJ/I€ YCUIIMTEIA?

OTBeTHI:
VYka3arh YUCIOBOE 3HAUYE€HUE C TOYHOCTHIO J0 TPeX 3HavalmXx uudp

Bepngiii otsert: 0,707
4.Ha HenuHeiHbIIi 5eMEHT ¢ BOJIbTaMIIEPHON XapakTepucTHKOl [ = ag + aju + aju
MOJAIOTCS 1Ba TAPMOHUYECKHUX CUTHAA ¢ 4acToTaMu ®1 1 2. MOXEeT JIi OSIBUTHCS B TOKE
COCTAaBJISIIOLIAs ¢ 4acTOTOM 20 [+®27?

OTBeTHI:
na/ Her

BepHbplil oTBET: HET
5.Br10Opath uHTEpBAN AUCKPETU3ALNN MPSIMOYTOJIBHOTO UMIYJIbCA UTUTENLHOCTHIO 40 Mc.
B kauecTBe HaMBBICIIIEH YaCTOTHI CIIeKTpa fB MPUHSTH Takoe 3HAYEHUE, KOT/Ia CIIEKTpaIbHast
TUIOTHOCTh UMITYJIbCA OOpaIaeTcs B HYJb B YETBEPTHIH pas.

OTBeTHI:
VYkazaTh 4nuCI0BOE 3HAYEHUE B [MC]

BepHsiit otBeT: 5

2. Komnerenmuss/Muaukarop: M/1-2onk-4 BeiOupaer criocoOs! u cpecTBa n3MepeHuit 1 poOBOIUT

SKCIICPUMCHTAJIBHBIC UCCIICAOBAHUA

Bomnpocel, 3axanus
1.IIpu xkakux ycioBusx o0ecrieunBaeTcsi HeMCKa)XKeHHOe ycuieHrne AM CUTHajoB B
HEJIMHEWHBIX PE30HAHCHBIX YCUIIUTEIAX?
[Toxaxkute BEIOODP YCIOBUN HEMCKAKEHHOTO ycuJieHUsI AM CUTHAJIOB C TOMOIIBIO
K0JIeOaTeIbHOM XapaKTePUCTHKH.
2.1300pa3ute cxemy AMOIHOTO JAeTekTopa. KauecTBeHHO HapHUCyiTe ClIEKTpaIbHbIC
JyarpaMMbl BXOJIHOTO HAIPSKEHMS, TOKA IMOA U BBIXOAHOIO HANPSKEHUS IPU M0J1a4e Ha
BXO0JT OJHOTOHaIbHOTrO0 AM-cuTrHaja.
N3 xakux cooOpakeHUi BBIOMPAIOTCS apaMeTpbl HArpy3kH JeTeKTopa’?



3.Yro Takoe nepeHarpsHbKeHHbIN peXXuM B pe3oHaHCHOM ycuurtene? [Ipu kakux ycaoBusX oH
BO3HUKAET?

4.Yro takoe kojiebaTenbHast xapakrepuctuka? M3o0pa3ute XxapakTepHbIi BHJI CEMEHCTBa
KoJsieOaTenbHbIX XapakTepucTuK. Kak 1o kosnedarenbHbIM XapaKTepUCTHKaM BbIOPATh PEeXUM
paboThl yCUIIUTENA Ul HEUCKaKeHHOTro ycuiieHuss AM curnana?

5.Uto Takoe konebaTenbHas xapakrepuctuka? J{is yero ona BBoautcs? M3o0pazure
XapaKTEPHBINA BUJ CEMEHCTBA KOJEOATENbHBIX XapaKTEPUCTHUK.

MartepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1.MoryT 11 BO3HUKAaTh HOBBIE CIIEKTPaIbHbIE COCTABISAIOLIUE IIPU IIPOXO0KIECHUN CUTHAIA
yepes JIMHEHHYIO 1enb?

OTBeTHI:
Ha/ Her

Bepnpiit orBet: Het
2.Ha BX0J pe30HaHCHOT'O YCUJIUTENS MOJIaeTCs MOCIIEI0BATEIbHOCTh BBICOKOYACTOTHBIX
UMITYJIBCOB C MPSAMOYTOJIbHON orubaromiei. YacTora 3aroiHeHns: UMITYJIbCOB COBIAJIAET C
PE30HAHCHOM YaCTOTON YCHIIMTENS. YBEIUYaTcs WiIH YMEHbBIIATCS UCKaXEHHUS (JOPMBI CUTHATIA
Ha BBIXO/IC YCUIIUTEIIS, €CIIH YBEIIMYUThH JOOPOTHOCTh KOHTYpa YCHIUTENS?

OTtBeTsI:
yBEIUYATCs / yMEHbIIATCS

BepHblii oTBeT: yBenuuarcs
3.Ha HenMHEHHBIIH 31eMeHT ¢ BOIbTAaMIIEPHO XapaKTepUCTUKOH | = aJ + aju + a3u
MOJIaeTCsl TApMOHUYECKUH curHai ¢ yactoToi 2 kI 1. Kakue yactoTsl OyaeT coaepxarh CIIeKTp
TOKA, IPOTEKAIOLIETO Yepe3 HEMHEHHBIN AIEMEHT?

OTtBeTsI:
[Tepeuncnuth 4acTOTHI BCEX COCTaBIISIIOIIMX (B KI'11)

Bepnsiit otBeT: 0; 2; 4

3. Komnerenuus/Uuankarop: NJ1-3onk-4 OOpabaTeiBacT U NpeaCTABIAET OTyICHHBIE
OKCIIEPUMEHTANIBHBIC TAHHBIC JUTS OTY4YeHHsI 000CHOBAaHHBIX BHIBOJIOB

Bonpocsl, 3aganus
1.Kak u3MeHUTCS CIEKTp NEPUOANYECKOrO CUTHAJIA, €CIIH NIEPUOJ] IOBTOPEHUS HMITYJIbCOB
YBCIUYUTCA BABOC ()IJ'II/ITGJ'II)HOCTI) " aMIUIMTyaa UMITYJIbCOB HE I/ISMGHHIOTCSI)?
2.Kak u3MEHUTCS CIEKTP MPSIMOYTOJIBHOTO UMITYJIbCa C BBICOKOYACTOTHBIM 3all0JTHEHUEM,
€CJIM YacTOTY 3all0JIHEHUS YBEJIUYUTH BABOE?
3.Kak U3MEHUTCS CIIEKTP NPSIMOYTOJIBHOTO UMITYJIbCa C BBICOKOYACTOTHBIM 3allOJTHEHUEM,
€CJIN JUIUTEIbHOCTh UMITYJIbCa YBEIUUUTh BIBOE?
4.Kak U3MEHUTCS CIEKTpP MEPUOJUIECKOr0 CUTHAJIA, €CIH JTUTEIbHOCTh KayKJI0T0 UMITYJIbCa
YMEHBIINTCS BABOE (II€PUOJ MOBTOPEHUS U aMIUTUTY/1a HE MEHSIOTCs)?

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI
1 UIeMy paBHa MOCTOSIHHASI COCTABIISAIONIAsI CUTHAJIA, NU300PKEHHOTO HAa PUCYHKE?

.

L PR 8 5 fo 11 12 13 14 15 16 17 18 19

OTBeThI:
VYkaxuTe mpaBIIbHOE 3HaUeHUE B [B]
Bepusiii otBet: 0,2
2.CrieKTp aMIUTUTYTHO-MOTYTMPOBAHHOTO CUTHAJIa TPEICTABIIEH HA PHUCYHKE.
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T | T o=

49 50 51

Ornpenenure:

a) 4acToTy HecyIiero koiebanus (B kI 1)

0) yactoTy MoaynHpyroliero konedbanus (B k')

B) KO3 PHUITUEHT MOTYIISIITUN

I') MAKCUMaJIbHOE 3HAUYEHUE aMILIUTY bl curHaia (B B)

J1) MUHUMaJIbHOE 3HAYCHUE aMIUTUTY/IbI curHaja (B B)
OTBeTHI:

JIis Kaxk10ii MO3UIIUU BOMIPOCA HY>KHO YKa3aTh YHCJIOBOE 3HAUEHHE OTBETA.
Bepnpsiii orBet: a) 50 0) 1 B) 0,4 1) 14 1) 6

11. Onucanue wikanvt oyenusanus

Ouyenka: 5
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BeIogHeHa B paMKkax ""0a3o0Boro"
ypOBHS. BONBIIMHCTBO OTBETOB AaHBI BEpPHO. B yacTu marepuana ecTh He3HAUUTEIbHBIC
HEJ0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MmoporoBoro”
ypoBHs. OCHOBHAs 4acThb 3a/1aHHs BBITIOJHEHA BEPHO. HA BOMPOCHI YIIIyOJIEHHOTO YPOBHS OTBETA
HET

Oyenka: 2
Onucanue xapaxmepucmuxu vinoHeHus 3nanus: Pabota He BBIMOJIHEHA WX BHITIOTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

1I1. IIpaguna évicmasnenun umo2060i OUEeHKU no Kypcy

OneHka 3a 5 cemecTp ompenensieTcss B cooTBEeTCTBUM ¢ [lojoskeHreM 0 OauTbHO-PEUTHHTOBOM
cucreMe mansa cryneHtoB HUY «MDUW» Ha OCHOBaHMM CEMECTPOBOM M HK3aMEHAIMOHHOU
COCTaBJISIIOIIMX. B mpuiiokeHne K JUIIIOMY BEIHOCUTCS OLIEHKA 3a 6 ceMecTp.

6 cemecTp

dopMa NPOMEKYTOUYHOM aTTecTalum: JK3aMEH
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IIpumep Onnera

1. Koppensunonsas ¢pyHKuus ciyyaifHoro npouecca. B3auMmuas koppeasiiMoHHas QyHKIHS.
CBoiicTBa KOppeNsUOHHON (DYHKIIMK CTAlMOHAPHOTO CIy4aHOTO mporecca. MiHTepBan
KOPPEJALHH.

2. Kaxk BbI cebe npeacTapisieTe METOAUKY SKCIIEPUMEHTAIILHOTO OnpeeeHus QyHKIuu
pacnpezeneHus 3proJu4eckoro ciydyaiHoro mpouecca?

3. HopMmanbHbI# cilydaiiHbIN [IPOLIECC C HYJIEBBIM CPEIHUM 3HAYEHUEM U AUCIIEPCUEN

4 B nojaeTcs Ha ANEKTPUUYECKYIO LIETIb, COCTOSIIYIO U3 IOCJIEI0BATEIbHO COEAMHEHHBIX JU0Aa
u pe3ucropa. ConpoTUBIICHUE AUO/Ia B IPsAMOM HanpasieHuu paBHo 100 OMm, B oOpaTHOM
HanpaBiieHuu — OeckoneuyHocTu. ConpotuBiieHue pesrcropa pasHo 300 Om. Haiiti miioTHOCTh
BEPOSITHOCTH HANPSKEHUS HA PE3UCTOPE.

[TocTpouTh MIOTHOCTH BEPOATHOCTH HAIIPSKEHUN HA BXOJIE LIETIN U HA PE3UCTOPE.

IIpoueaypa nposenenus

OK3aMeH IPOBOJUTCS B yCTHOW (hopMme 1o OmseraMm B BHJE YCTHOIO OTBETa HA 3aJaHHe OWIIeTa C
MCII0JIb30BaHUEM ITOATOTOBICHHOIO KOHCIIEKTa OTBETA. BpeMsi Ha NOArOTOBKY KOHCIIEKTa OTBETA —
60 MuHyT. B pexxnMe IUCTAaHIMOHHOTO OOYyYEHHS SK3aMEH IMPOBOJUTCS B MHUCBMEHHOU (opMme 1o
OuneraM B BUJE PYKOIMCHOIO OTBeTa Ha 3ajaHus Owunera. Bpems Ha moarotoBky orBeta — 90
MUHYT.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YIbHAN 08
0CBOCHUA OUCUUNTIUHDL

1. Komnerenuust/Uuaukarop: NJ-2onk-1 [Ipumensier ecrecTBeHHOHAay4HbIe 3HaHUS, (PU3NUECKHE
3aKOHBI 1 MATEMAaTUUYECKHE METO/IbI 11l pELIeHMs 33/1a4 TEOPETUUYECKOTO U MPUKIIAJHOTO
xapakrepa

Bonpocsl, 3aganus
1.Cnyuaiinbie mpoueccsl. MHOroMepHas INIOTHOCTh BEPOSATHOCTHU CIy4YailHOTrO Impolecca.
CrannoHapHOCTh CcIy4alHOro nmpouecca. MaTeMaTHuecKoe 0KUIAHNUE U IUCIIEPCHS.
2.KoppensimonHast GyHKIHS CIIy9aifHOTO mpoliecca 1 e€ cBoicTBa. MiHTepBa Koppesiuu.
B3anMHas koppensinnoHHas (QyHKIHS.
3.CnexTpanbHasi INIOTHOCTh MOIITHOCTH (9HEpreTudeckuii crnekrp). CBoCTBa SHEPreTHYECKOTO
cnekrpa. Teopema Bunepa-XununHa.
4.OCHOBHbIE HCTOUYHUKH LITYMOB B PAIMOTEXHUYECKUX YCTPOUCTBAX U UX XapPaKTEPUCTUKH.
Tennosoii mym. /Ipo6oBoii rym. MicTouHukH 1ryma B TpaH3HCTOpaXx.
5.AHanu3 Bo3AEMCTBUS CIy4ailHBIX MPOLIECCOB Ha JUHEIHbIE enu. CeKTpaabHbId U
KOPPEJSILIMOHHBIN METO/IbI aHAJIN3a.
6.Bo3zeiicTBue Genoro nryma Ha JuHeWHYto 1ienb. [llymMmoBast monoca mTuHEeHHOMN 1eMu.
Cratuctuyeckue XapakTepUCTHKY IlIyMa Ha BBIXOJE JTUHEHHON LEMH.
7.AHanu3 Bo3eiCcTBUA Oeoro myma u koppeiaupoBanHoro myma Ha RC nens. CoOCTBEHHBIHN
mryM RC-nenn.
8.AHanu3 BO3/1€NUCTBUS CIIy4aifHBIX [TPOLIECCOB HA JTMHEHHbIE H30HpaTEIbHbIE LIETIH. XapaKTep
KOpPENsSUOHHON (YHKIIMH IIyMa Ha BBIX0J1€ M30UpaTeIbHOH LIeTH.
9.AHanu3 Bo3AeicTBUS OEJIOro IIyMa Ha Pe30HAHCHBIN YCHUIIMTENb. DHEPreTHUECKUN CIIEKTP U
KOppensiuoHHas (PYHKIMS [IIyMa Ha BBIX0JI€ OJHOKOHTYPHOT'O PE30HAHCHOTO YCHIIUTEIS.
10.Y3kononocHble cirydaiinble mpotiecchl. [Tonsitue 00 orubaromieit, ¢ase, cunpazHoil u
KBaJpaTypHOH KOMITIOHEHTaX. BbIBO/ BbIpaKeHUs /1JIs ITNIOTHOCTH BEPOSITHOCTU OrHOaromien u
¢bazbl.
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11.Y3komonocHble ciydaiinble npouecchl. [lonsTre 06 orubatomieit, Gpasze, cuHpa3zHON U
KBaJpaTypHOU KoMmoHeHTax. KoppemnsinmonHas GyHKIHs OruOaromieii y3KomoJIoCHOTO
CIIy4alHOT O IIpouecca.

12.CraTuctiueckue XapakTepUCTUKH Oru0aroieil CyMMbl TapMOHHUYECKOTO CUTHAJIA U
Y3KOIOJIOCHOI'O HOPMAJIBHOI'O IIyMa.

13.Bo3neiicTBHEe HOPMAIIBHOTO Y3KOIOJOCHOTO CIIy4aifHOTO Mpoliecca Ha KBaApaTUIHBII
JIETEKTOP OruOaroieH.

14.PacueT IIIOTHOCTH BEPOATHOCTH MIPH HETMHEHHBIX O€3bIHEPLMOHHBIX TPE0OPa30BaAHUAX
CIIy4alHBIX IIPOLIECCOB.

15.0ntumanbhast muHeliHas GuibTpanus. YacToTHAsS U UMITYJIbCHAS XapaKTEPUCTHKU
coryiacoBanHoro ¢uibpTpa. CUrHai Ha BBIXOJIE coryacoBanHoro ¢uibtpa. [lonsatue o
KBa3UONTHUMAJIbHBIX (PHIIbTPAX.

16.0ntumanesHas nuHeliHas GuibTpanus. OuibTp, MUHUIMUAZAPYIOMIUNA
CpeIHEKBaIpaTUUECKYIO OINOKY CUTHAIA.

17.Ha nocnenoBarenbuyio RC-1ienb mogaeTcss HopMalibHBIN CllydaiHblit mporece X(t) ¢
HYJIEBBIM CPEIHUM 3HAUYCHHEM. SHAYCHHUS SHEPIeTHUECKOTo crekTpa mpoiecca X(t)

paBHbl 10 B-c Ha ywactorax Huxke 500 kI'q u Hyt0 Ha yactorax Bbie 500 kl'u. [Tapamerpsl
nenu: R =1 kOwm, C = 500 n®. HaiiTu nucnepcuio U MIOTHOCTh BEPOSITHOCTH HAIIPSKEHUS Ha
KOHJICHCATOPE.

18.Ha nocnenoBarenbuyro RC-1ienb mogaercss HOpMasibHbIH ciydaiinbii mporecc X(t) ¢
koppemsinuonHon Gynkuuet R(t) = 2exp(—10]|t|) B. [Tapamerpsr neru: R = 10 kOm, C =
100 a®. Haiftu aucnepcuio M KOPPEIIUOHHYIO (DYHKIMIO HANIPSDKEHHS HA KOHJIEHCATOPE.
[Toctpouts rpaduku KOpPENAIUOHHBIX (PYHKUINN U TPUMEPHBIN BU OCIMUIJIOTPAMM Ha BXOJIE
Y BBIXOJIE LIENN C YKA3aHUEM XapaKTEePHBIX TOUEK.

19.Ha Bxox cxembl, N300pakeHHOI Ha PUCYHKE, TIOJJaeTCsl CIIy4alHbIi Mpoliecc,
PaBHOBEPOSITHO pactipeiesieHHbIid Ha oTpe3ke [—1; 3]. ConpoTuBiieHHEe 11U0/1a B IPSIMOM
HAIpPaBIEHUU PaBHO HYIIO, B 00OpaTHOM HaIlpaBIeHUU — OECKOHEYHO Besuko. Haiitu
MaTeMaTUYeCKOe 0XKHUIAHNE U TUNIOTHOCTD BEPOSITHOCTH PY(Y) HANPSDKSHUS HAa BBIXO/IE CXCMBI.
[ToctpouTsh rpaduk 3aBucuMoct Py(y).

x(1) y(t)

20.Ha Bx0oa 0THOKOHTYPHOTO PE30HAHCHOTO YCUIIUTENS TTOA€TCs OSIIBIN IIyM C
sHepreTHueckuM crektpoM Fg = 10 B.c. [TapameTpsl ycuiIuTens: pe3oHaHCcHas gacToTa 1
MTI'n, mymoBas mosoca menu 20 kI'11, KoahdUIMeHT ycuieHus Ha pe3oHaHcHoi 9actore — 20.
Onpenenutsd 3¢ eKTUBHOE HANPSHKEHUE, YHEPTETUUECKUH CTIEKTP U KOPPETSILIMOHHYIO
(GYHKIMIO IIIyMa Ha BBIXOJE YCHIIUTETS.

21.Ha BX0J1 OIHOKOHTYPHOT'O PE30HAHCHOTO YCUIIUTES MOAAETCsl OBl IIyM ¢
suepretrueckuM crektpom FQ = 10 B.c. [TapaMeTpsl ycHIuTeNs: pe3oHaHCHAs gacToTa 1
MTI 1, mrymoBast nosnoca 20 k', koaddunmeHT ycunenus Ha pe3oHancHoi yacrote — 20. C
BBIX0JIa YCHJIUTENS IIyM MOCTYIAeT Ha JIMHEHHBIN 1eTeKTop orudaromieil ¢ koadpuuneHTom
nepenaun Ko = 1. OnpeaenuTh MIOTHOCTh BEPOSITHOCTH U KOPPEISIMOHHYIO QYHKITUIO IITyMa
Ha BBIXOJIE JIETEKTOpa.

22.HailTi 1 NOCTPOUTH KOPPEISIIMOHHYIO (PYHKIIHIO CIIy4aifHOTO Mpoliecca

X(t) = 4 cos(10 t +¢), ecu U3BECTHO, YTO (P — CITydYaiiHas BETMYUHA, paclpeIeICHHAS
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PaBHOMEPHO Ha MHTEpBaJIE [—TT; Tt]. UeMy paBHO MaTeMaTUYECKOE OKUIAHUE U TUCTIEPCUS
3TOro CIy4alHOro nmporecca?

23.Ha Bxop unterpupymomieit RC — nenu nojaercst cymma rapMoHudeckoro curaaia 2cos(10t)
u 6enoro mryma X(t) co cekrpanbHoit mwiotHocthio FY = 10 B.c. Onpenenuts napamerpsi RC
— LIENH, IPU KOTOPBIX OTHOIIEHUE aMIUIMTY/Ibl CUTHAJIA K CPEAHEKBAAPATUYHOMY 3HAUEHUIO
IrymMa Ha BBIXO/IE IIeTH MPUHUMAaeT MakcuMajibHOe 3HaueHue qmax. Haiitu 5To 3nauenue.

24 VicrounukoMm nryma ssisiercs pesuctop R = 10 kOwm, 3amyHTHpOBaHHBIN KOHJICHCATOPOM
C = 1 u® npu komHaTHOM Temneparype. OnpeneauTs 3G HEKTUBHOE HATPSDKCHHUE,
KOPPENSUOHHYIO (YHKIIMIO U TUNIOTHOCTH BEPOSITHOCTHU IIyMa Ha KOHJCHCATOPE.
25.0npenenutb MaTeMaTHYECKOE OKUAAHUE U KOPPEIALUOHHYI0 (DYHKIHIO orudaromieit
Y3KOIOJIOCHOT'O CIIy4aliHOTO IIpoLiecca Ha BBIXO/E OAHOKOHTYPHOI'O PE30HAHCHOTO YCUIIUTENS
¢ mapametrpamu: fp =2 MI', Q = 100, Kp=40. Ha BX01 yCHIINTEIIS IOCTYIACT OCIIBIN IIIYM CO
cHeKTpanbHOi miotHocTeio FY = 10 B.c.

26.KakoBa cBsI3b MEXIy KOPPEISIITUOHHONW (DYHKIMEH, SHEPTETUIECKUM CIIEKTPOM 1
Jucriepcueit cirydaiftnoro npouecca? Kakoit ¢pusnueckuii cMbICT IMEET TUCTIepCHs?

Matepuanbl /151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.CnyyaiiHblii IpoIecC ¢ paBHOMEPHBIM 3aKOHOM pacipe/eiicHus Ha uHTepsaie [—4; 4]
MOJIaeTCs Ha OJHOCTOPOHHUI OTPaHUUYUTEINb, CXEMa KOTOPOTo U300pakeHa Ha PUCYHKE.
ConpoTuBieHHE JU0/Ia B MPSIMOM HAMPABICHUH CIEeIyeT CYUTATh PAaBHBIM HYIIO, B 00paTHOM
HalpaBJICHUU — OECKOHEYHOCTH.
Onpenenuth MaTeMaTHYECKOE OKUIAAHHUE CIYYaitHOTO Mpoliecca Ha BHIXOJE OrPAaHUYHUTEIIS.

x(1) y(t)

OtBeTsI:
Pesynbrar npencraButs B [B].

Bepusiii otBerT: 1
2.Ha nocnenoBarenbHyto RL-11ens nogaercst crallmoOHapHBINA ITyM CO CpelHUM 3HadeHueM 1 B.
Omnpenenure cpeHee 3HAUEHUE HANIPSKEHUS HA CONTPOTUBIICHUH.

OTBeThI:
Pesynbrar npencraButs B [B].

Bepnsiit otBeT: 1
3.Ha nmocnenoBarensHyto RC-11enb mogaercst CTallMoHapHBIN IIyM ¢ aucriepcueii 4 B u
PaBHOMEPHBIM CHIEKTPOM MOIIHOCTH B nosioce yacToT oT 0 1o 5 MI'u. ITapametpsr nenu: R =
10 kO™, C = 10 H®. Onpenenute JUCIEPCUIO ITyMa Ha KOHJIEHCATOPE.

OtBerTsI:
PesynbraT mpezacrasuth B [B]

Bepnsriit otsert: 0,02
4.Ha Bxox unterpupytouieid RC-uenu (PHY) nonaercs cymMMa rapMOHHUYECKOTO CUTHAJA C
yacroroit 100 kI'11, ammumntyoii 2 B u 6emoro myma x(t). Onpenenure 4acToTy cpesa
¢mIbTpa, MPU KOTOPOH OTHOLIEHHE (] aMIUIUTY/bl CUTHAJIA K CPETHEKBAPATHIECKOMY
3HAYEHUIO IIyMa Ha BBIXOJE LIeNH MPUHUMAET MaKCUMalbHOE 3HaYCHHE.

OtBeThI:
3anummTe oTBeT B [KI 11].

Bepnsiii orBet: 100
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2. Komnerenmuss/Muauxarop: M/1-2onk-4 BeiOupaer criocoOs! u cpeacTBa M3MEpEHUit U POBOIUT
9KCIIEPUMEHTAIbHBIC HCCIICAOBaHUS

Bomnpocel, 3axaHus
1.9proauueckoe CBOMCTBO CIIy4alHBIX MPOIECCOB. METOIbl AKCIEPUMEHTAIILHOTO
ONpeIeTICHUSI CTATUCTUYECKUX XaPAKTEPUCTUK IProJUUYECKHUX MPOIIECCOB.
2.0nummuTe METOAUKY IKCIIEPUMEHTAILHOTO ONPEEIICHHUS IIOTHOCTH BEPOSATHOCTH
AProJMYeCKOro ciay4yaiHoro mnpouecca?
3.0nuumTe MEeTOIMKY KCIEPUMEHTAIBHOTO ONpeAeNICHUsI KOPPESIMOHHON (PyHKINUN
3ProJMYeCKOro ciay4yaiiHoro mpouecca?

MarepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.CraunonapHbIii ciay4aiiHblil mporecc U(t) mpeacrasiser co00W MEPHOANIECKYIO
II0CJIEI0BATENBHOCTD IIPSIMOYTOJIBHBIX UMITYJIBCOB CO CKBaKHOCTBIO 2 (MEaHp) CO CIydalHOM
pPaBHOBEPOATHOH (a3oii. Peanmsanus cirydaitHOro nporiecca npuBeieHa Ha PUCYHKE.
Onpenenure:

1. 1) maTemaTtuyeckoe oxungaHue

2. 2) gucnepcuio

3. 3) BEpPOATHOCTb TOTO, YTO CNY4alHbIV NPOLLECC NPeBbIllaeT 3HaYeHe 2 B.

; __u(z‘), B

72

-1

OtBeTsI:
JI1s1 KaXK0M IMO3HUIIMK BOIIPOCA HY’KHO yKa3aTh YMCIOBOE 3HAYEHHUE OTBETA.

Bepmsrii otBer: 1) 1 2)4 3) 0,25
2.0npenenuth 3P PEKTUBHOE HANIPsHKEHUE coOCTBEHHOTO mryma RC-1ieny mpu KOMHATHOM
Temrneparype. MIcTouHMKOM IIyma sBIsieTCs TeIUIOBOM 1yM pe3uctopa. [Tapamerps! nenu: R =
1 xOMm, C =100 nd.

OtBeTsI:
PesynbTar npencraButh B [MKB] 1 OKpyriauTh 10 11€70T0 3HAUEHUS

Bepusiii otBeT: 20
3.OnexTpuyeckast Lielb COIEPKUT TPU UCTOYHUKA HOPMAJIBHOIO IITyMa, BKIIIOUEHHbIE
nocienoBarenbHo. DPPekTUBHOE HapsHKEHNE IEPBOro HCTOYHMKA IITyMa paBHO 6 B, BToporo
— 2 B, tpetbero — 3 B. Onpenenure 3¢ppekTHBHOE HANPSKEHUE CYMMapHOTO I1Iyma,
JENCTBYIOIIETO B LEMH.

OtBerTsI:
Pesynbrar npencraButs B [B].

BepHns1it otBeT: 7

3. Komnerenuusa/Muankarop: UJ1-3onk-4 OOpabaTeIBacT U NpeaCTaBISET 0TyICHHbIE
AKCIIEPUMEHTAJIbHbIE JaHHbIE JIJIS TOJIYy4YeHHs] 000CHOBAaHHBIX BBIBOJIOB

Bomnpocel, 3axanus
1.KakoBsI cnienuduaeckie 0COOEHHOCTH KOPPEISIITUOHHON (DYHKIIMHU CIIy9aifHOTO Mpoliecca Ha
BBIXO/JI€ Y3KOIOJIOCHON pe3oHaHCHOM nenu? Hapucyiite rpaduk 3Toi KOppeasiiMoHHON
¢bynkun. Kak namMeHuTcs rpaguk, eciiv pe3oHaHCHAs 4acToTa LN YBEIMUUTCA B 2 pasza
(k03¢ GuUIMEHT nepeaun Ha pe30HaHCHON YacTOTe U M0JI0ca MPOITYCKaHUs He MEHSIOTCS)?
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2.Kak n3MeHUTCs AUCIIepCHs] IIyMa Ha BBIXO0/1€ OJJHOKOHTYPHOI'O PE30HAHCHOI'O YCHIIUTENS,
€CJI YBEIMYUTh JOOPOTHOCTh KOHTYpA YCHIINTEIS IPU HEU3MEHHOM KO PULIUEHTE
ycusienus? Ha Bxoz ycunurens nogaercst Oenblil myMm.

3.B xakoMm ciydae npu IpoX0XKJICHUHU CIIy4ailHOTo mpolecca yepe3 JIMHEHHYIO 1IeTb
IPOUCXOIUT €ro HopMainu3anusa? Yem 3To MOKHO OOBSICHUTH?

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Ha Bxox RC-uienu nojaercs mym, SHEpreTuueckuii cnektp kotoporo paseH 10 B-c B
nosioce yactoT oT 0 1o 10 xI'y 1 HyItO 3a peaenamu 3Toi Nojaockl yacToT. [lapameTps! nenu:
R =10 kOwm, C =100 n®. MoxHO 11 BXOJAHOU IITyM CYUTATh OCIBIM?

OTBeTHI:
na/ Her

BepHbplil oTBET: HET
2./1nst yMeHbIIeHUs YPOBHS IIyMa HCTionb3yeTcs nuterpupytomas RC-nens. Kak namenurcs
JIEMCTBYIOIIIEE 3HAUCHHE 1ITyMa Ha BBIXOJE, €CIIU IIIyMOBas 110J0ca YBETUIUTCs B 4 paza?
[Ipenmonaraercs, 4YTo BXOJHBIM CUTHAJIOM SIBIISI€TCS O€mblii ITyM. BBeIuTe COOTBETCTBYIONIYIO
nudpy.
1 — He u3MeHuTCs
2 — yMeHbIIHUTCSA B 4 pa3a
3 — yBenuuutcs B 4 pasa
4 — yMeHbLIUTCS B 2 pa3a
5 — yBenuuuTcA B 2 pasa

OTBeTHI:
VYka3arb uudpy ¢ IpaBUIbHBIM BapUAHTOM

BepHsiii oTBeT: 5
3.benblif mryM MpoxXoIuT Yepe3 pe30HAHCHBINM YCUITUTENb ¢ OJJMHOYHBIM KOJeOaTeIbHbIM
KOHTYpOM B Harpy3ke. Kak u3aMeHHUTCs 1ucrepcus nryMma Ha BbIXO/I€ YCHUITUTEIS, €CITU
JTOOPOTHOCTH KOJIEOATEIHPHOIO KOHTYpa YMEHBIIUTCS B 2 paza? Beenure COOTBETCTBYIONIYIO
udpy.
1 — He u3meHurcs
2 — yMEHBIIINUTCA B 2 paza
3 — yBenuyuTcs B 2 pasa

OTBeTsI:
VYka3zatb nudpy ¢ npaBHJIbLHBIM BAPUAHTOM

Bepwusliii otBeT: 3

II. Onucanue wkanvl ouenueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIONIHEHa B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYITMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIMOTHEHA B paMKax "6a3oBoro"
ypOBHs. BOJBIIMHCTBO OTBETOB JaHBI BEpHO. B yacTu MaTepuana ecTh He3HAUUTEIbHBIE
HEJIOCTATKU

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6binoiHenus 3nanus: Paborta BBIMOIIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4acCTh 3aJJaHKsI BBITIOJIHEHA BEPHO. HAa BOTPOCHI YIITYOJEHHOTO YPOBHS OTBETOB
HET
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Oyenka: 2
Onucanue xapakmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WIH BBITIOJTHEHA
MPEUMYIIIECTBEHHO HETPABUIHHO

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy
Orenka 3a 6 ceMecTp OMpeAeNseTcss B COOTBETCTBUU ¢ llonmokeHueM 0 OallTbHO-PEHTHHTOBOU

cucreme miaa cryaeHtroB HUY «MOBOUM» Ha OCHOBaHMM CEMECTPOBOM W HK3aMEHAIMOHHOM
COCTaBJISIIOLIMX. B mpuiokeHue K JUIiIoMy BEIHOCUTCS OLICHKA 32 6 CeMECTp.
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