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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 MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHbIE CPEACTBA Ui NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoGeH mpuMEHSTh €CTeCTBEHHOHAYYHBIC U OOIIEUH)KEHEPHBIC 3HAHUS, METOIbI
MaTEeMaTUYECKOro aHalin3a U MOJICIMPOBAHMS B MHKEHEPHOU JEATEILHOCTH, CBSI3aHHOM C
pa3paboTKOii, MPOEKTUPOBAHUEM, KOHCTPYHPOBAHUEM, TEXHOJIOTUSIMU TIPOM3BOCTBA U
IKCIUTyaTaIllii OMOTEXHUYECKUX CUCTEM
N J1-2 IIpuMeHsieT 3HaHUSI €CTECTBEHHBIX HAyK U MaTeMaTHYECKHE METO/IbI AJISl PeLICHHS
3a/1a4 TEOPETUYECKOT0 U MIPUKIIATHOTO XapaKTepa

2. OIIK-3 CniocobeH nMpoBOAUTH SKCIIEPUMEHTAIILHBIE UCCIIEIOBAHUS U U3MEPEHUS,
00pabaThIBaTh U MPEACTABIATH MOTYICHHBIC TAHHBIC C YYETOM CIEIU(DUKH OMOTEXHUICSCKIX

CUCTEM U TEXHOJIOTUH
N/1-2 Beibupaet criocoObl ¥ CpesICTBA U3MEPEHUN U POBOIUT IKCIIEPUMEHTAILHBIC

UCCIIEIOBAHHS
NJI-3 O6pabaTeiBaeT 1 MPEACTABISET MOTyYSHHBIE SKCIIEPUMEHTAIbHBIC TAHHBIE JUTS

MMOJIYYCHH A 000CHOBAHHBIX BBIBOIOB

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanusaiuu: buners! (MMCEMEHHBIN OMPOC)
1. KontponbHas padorta Ne 5. "HenuneiiHoe npeobpa3oBaHue ciyyaifHoro npouecca”
(KontponpHas pabota)
2. KonrtponbHas padora Ne 6. "IIpoxoxkaeHue cirydaifHbIX TPOLIECCOB uepe3 JUHENHHbIe enu"
(KontponpHas pabota)
3. KontponbHas pabota Ne 7. "Y3kononocHsle ciaydaiinblie nporecchl” (KonTponsHas pabota)
4. KoutponbHas padora Nel. "XapakTepucTuku JeTepMUHUPOBAHHBIX CUTHAIOB"
(KonTponbHas padota)

Dopma peanuszanuu: ITluceMenHnas padora
1. KontponbHas padora Ne 2. "IIpoxoxeHre CUTHAJIOB uepe3 JIMHEeNHHbIe 1enn”

(KontponpHas pabota)
2. KontponbHas padora Ne 3. "Henuneiinsie npeodpazoBanus curHanos" (KonTponbHas

pabora)
3. KonrponbHas padota Ne 4. "JluckperHslie curnansl u udpossie GuiabTpel” (KoHTpoabHas

pabora)

Dopma peanmsanuu: [Iposepka 3ananus
1. AHanu3 NpoXoK/IeHUs! CUTHAA U [IyMa Yyepe3 JIMHEeWHbIe PUIbTPhI (KBa3HONTHMAalIbHAs

¢mibTpanus) (PacuerHo-rpaduueckas padbora)
2. AHanu3 pOXO0KIEHHUS Y3KOIOJIOCHBIX CUTHAJIOB Yepe3 n3duparenbuelie renu (Pacuerno-

rpagpuueckas pabora)

®opma peanuzaruu: CmemanHas Gopma




1. JTabopatopnas pabora Ne 1. "Crnektpbl nepuoaudeckux curHasioB” (Jlaboparopras

paborta)

2. JJaboparopnas pa6ota Ne 2. "IIpoxok1eHre aMIUIUTYAHO-MOYJIMPOBAHHBIX CUTHAJIOB
gyepes pe3oHaHcHyto 1ens" (JlabopaTopHas pabora)

3. JlabopaTtopHas padota Ne 5. "3akoHbI pacnpeeseHus CIydailHbIX MPOIEcCoB"

(JTaboparopnas paboTta)

4. JTaboparopnas padota Ne 6. "KoppensuroHHbpie GYHKIIUHA U CIIEKTPHI MOIITHOCTH
ciy4aifHbeIX mporeccos” (JlabopaTopHas pabora)

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

nenu" (JlabopaTopHas padora)

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

pabora)

BPC aucuunjiavHbI

5 cemectp

Beca KOHTpOIBHBIX MeponpusTHii, %o

HNunexc

Paszgen nucuurimHbl
JeJ1 AncC KM:

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

Cpok KM:

4 7 8 10 12 16

OCHOBBI TEOPUH JIE€TEPMUHUPOBAHHBIX
CUTHAJIOB

Marematuueckue MOJCIN
JACTCPMUHHUPOBAHHBIX CUT'HAJIOB.

CHGKTpaHBHHﬁ aHaJlIn3 ICPUOANICCKUX
CHUT'HAJIOB.

CHGKTpaHBHOC MMpCACTaBJICHUC
HECMICPHUOANYICCKUX CUTHAJIOB.

KoppensiuonHusiii ananus
JIETEPMUHUPOBAHHBIX CUTHAJIOB

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

Amnanus MMPOXOKIACHUA
ACTCPMUHHUPOBAHHBIX CUTHAJIOB YCPE3
JIMHEHbBIE QJICKTPHUYICCKHUC LCIIN

CrexTpanbHbld METO MPOXOKIEHUS
JIETEPMUHUPOBAHHBIX CUTHAJIOB YEPE3
JIMHENHEBIE [ETTN

MeTo1 HU3KOYaCTOTHBIX YKBUBAJICHTOB

[IpeoOpa3zoBanme CUTHATIOB B
HEJIMHEWHBIX U TapaMeTPUUECKUX
TeIrsx

Bo3nelictBue rapMOHMYECKOTO CUTHAJIA
Ha HEJIMHEWHBIN DJIEMEHT

HenuHeliHOE pe30HAHCHOE YCUIICHUE.
YMHOXEHNE 4acTOTHI.

Bo3znelicTBrie HECKOIBKUX
TapMOHHMYECKUX CHUTHAJIOB Ha
HEeJIUHENHBIN DJIEMEHT.

[Tosryuenue aMmInTyIHO-
MOJ1yJINPOBAHHBIX KOJIeOaHUM




HerektupoBanne AM CUTHAJIOB.

[Ipeobpa3oBaHue CUTHAJIOB B
napaMeTpUUECKUX LeMsiX.

JluckpeTHbIE CUTHAIIBI ¥ LU(POBBIE
bHIBbTPHI

Marematnueckoe onucanue
JIUCKPETHBIX CUTHAJIOB

Obmree nmonarue o nudppoBoit
obpabotke curnainos (L{OC).
Jlunetinbie nudpoBbie GUIBTPBI U UX
XapaKTEPHUCTHKH.

DopMBbI peanu3anuy aIropuTMOB
dpoBoit GuIbTpAHH

OcnoBsl cunTes3a LU® u s dexTs
KBaHTOBaHUA B L[D.

Bec KM: | 10

12 10 12 20 12

12

12

6 cemecTp

Beca KOHTpOIBHBIX MepOnpUsITHIL, Y0

Nunexc

Pasznen nucuuIuiiHel
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

XapaKkTepUCTUKU CIIy4aiHBIX IIPOLIECCOB

CriyyaliHble IPOLECCHI U UX XapaKTEPUCTUKU

KoppensimuonHasi 1 B3aMMHO KOPPESIIUOHHAs
byHKIIMN

CrnekTtpanbHas mIoTHOCTh MoIHOCTH (CIIM)
CIIy4aitHOTO Tpolecca

Wcrounuku nryma B MEAUITMHCKUX TTPUOOpax.

AHanu3 NpoXoKAEHUs CIIy4allHbIX MTPOLIECCOB
yepe3 JIuHeHbIe nenu. OnTuManbHas U
KBa3MONTHUMAaJbHAas JTWHEIHas QUIbTpaius

MCTO/Ibl aHaIn3a MPOXOKIACHHUA CJ'Iy‘-IafIHI:IX
TIPOIIECCOB Yepe3 JIMHEHHBIE IeTH

Be1ienenne none3Horo curHaina ¢ HOMOILbIO
JUHEHHOT0 YaCTOTHOTO (PUIIbTPa

VY3KONOJIOCHBIE CITy4aiiHbIE ITPOLIECCHI.

XapakTepucTUKU orudaromiei u gpaspl
Y3KOTIOJIOCHBIX CITYYaiHBIX MPOIECCOB

Bo3snelicTBue y3K010JI0CHOTO HOPMaIbHOIO
CITy4altHOTO TIpoliecca Ha KBaJApaTUIHbIN
JETEKTOp OTHOAIOIIEH.

Bec KM:

10 15 10 15 10

25

15




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
OIlK-1 NJI-20mk-1 [Tpumensier | 3HaTh: KonTponbnas padora Nel. "XapakTepucTUKU AETEPMUHUPOBAHHBIX
3HAaHUS €CTECTBEHHBIX HAyK | METOJIbI pacuera curnasnoB" (KontpomnpsHas pabora)
M MAaTEMaTUYECKUE METOHbI | TPOXOKICHUS Kontponbnas padota Ne 2. "[IpoxoxaeHre CUTHAIOB Yepe3 JIMHEUHbIS
TUIS peleHus JETEPMUHUPOBAHHBIX uenu" (KontponbHas pabota)
TEOPETUYECKOTO CUTHAQJIOB Yepe3 JIMHEHHBIE KonTponbnas padorta Ne 3. "Henunelinble npeoOpa3oBaHus CUTHATIOB"

MMPUKIAAHOI0 XapaKTepa

Lenu
MaTeMaTHYECKUE MOJIEIN
JETEPMUHUPOBAHHBIX
CUTHAJIOB U UX
XapaKTEPUCTUKU

METO/BI pacyeTa
XapaKTEPUCTHK
J€TEPMUHUPOBAHHBIX
CUTHAJIOB IIPU MPOXO0KIEHUHU
4yepe3 HeIMHEHHbIE LETH
CTaTUCTUYECKUE
XapaKTepUCTUKU
Y3KOIIOJIOCHBIX CITy4YaiHbIX
IIPOLIECCOB

OCHOBHBIE XapaKTEPUCTUKU
JUCKPETHBIX CUTHAJIOB U
IU(POBBIX PUIBTPOB
METO/BI pacueTa
CTaTUCTUYECKUX
XapaKTEPUCTUK CITyYaHHbBIX

(KonTponbsHas pabora)

KonTponbnas padora Ne 4. "JluckpeTHble CUTHAJBI U IUPPOBHIE PHIBTPHI'
(KonTponbsHas pabora)

AHanm3 IpoX0XKICHHS y3KOTIOJIOCHBIX CUTHAJIOB Yepe3 n30upaTesbHbIC
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 padora)

KonTponbnas padora Ne 7. "Y3kononocHble ciryyaliHble TPoLEecch”
(KonTposbHas paboTta)

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

'




MPOLIECCOB Ha BBIXOJIE
JIMHEHHOW LIenn

YMeTs:

MPUBJICKATh
COOTBETCTBYIOIIUI
MaTeMaTUYECKUW anmnapar
JUISL PELIEHUS] IPUKJIIAIHBIX
3a7a4 ONpeIeICHUs
XapaKTEPUCTUK
JIETEPMUHUPOBAHHBIX
CHTHAJIOB U MCIIOJIL30BaTh
METO/Ibl PEIICHU 3a]1a4
ONpeaeIICHUS
XapaKTePUCTUK
JIETEPMUHUPOBAHHBIX
CHTHAJIOB I1OCJIE
MPOXOKJICHUS Yepe3
JIMHEWHBIC LICTTH

MPOBOJUTH PACUET U AHAIIN3
CTaTUCTUYECKUX
XapaKTEPUCTUK CIIyYaHHbBIX
MPOLIECCOB

BBIOMPATh U MPABUIILHO
HCIIOJIb30BaTh METOAbI
pEILIECHNS TPUKIIAIHBIX 33/1a4

KBa3MONTHUMAJIbHON
(GbuabTpanuyu cUrHana
OIIK-3 N-20mk-3 BriOupaer | 3HaTh: JlaGoparopnas pabota Ne 2. "[IpoxoskaeHne aMILTUTYIHO-
CITOCOOBI " CpEACTBA | METObI MPAKTHYECKOTO MOJYJTUPOBAHHBIX CUTHAJIOB Yepe3 pe30HaHCHYIO 1ienb" (JIabopaTtopHas
U3MEPEHUH U  TMPOBOJAUT | ONpPEESICHHUS] 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




YMeTh:

MPOBOJIUTH
SKCIIEPUMEHTAIbHbIE
HCCIICIOBAHUS TPOXO0XKICHUS
JIETEPMHUHUPOBAHHBIX
CUTHAJIOB Yepe3
HEJIUHEWHEIC [EITH
MPOBOJIUTH
SKCIIEPUMEHTAIbHbIE
HCCIICIOBAHUS TPOXOXKICHUS
JIETEPMHUHUPOBAHHBIX
CUTHAJIOB Yepe3 JIMHEHHbIE
enu

MPOBOJUTH
AKCIEPUMEHTAIBHOE
HCCIICI0BAHUE
CIIEKTPaJIbHBIX U
KOPPEIALMOHHBIX
XapaKTEPUCTUK CIIyYalHbBIX
IIPOLIECCOB

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

OIIK-3

UI-3onk-3 O6pabaThiBaeT u
NPECTaBISIeT TOJTyuYeHHbBIS
9KCIICPUMEHTAIbHBIC
JNAHHBIC JUIA  TIOJYYCHUs
000CHOBAHHBIX BBIBOIOB

YMmeTs:

MPOBOJUTDH 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 Yepe3
nuHelnble nenu" (JlaboparopHas paboTa)




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

KM-1. JlabopaTopHasi padora Ne 1. "CrieKTpbl NepuoAU4eCKHUX CUTHATIOB"

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpoueaypa npoBeaeHusi KOHTPOJbLHOrO MeponpusaTusi: [l gonycka K jaboparopHoi padote
HEO0OXOJUMO BBIIOJHUTH JOMAIIHIOK MOArOTOBKY. MccienoBaHusi, NpPOBEAEHHBIE B XOJ€
BBINOJIHEHUS J1a00paTopHOi paboThl, 0OPMIISIOTCS B BUAE OTYETa C 00sA3aTeNbHBIMHU BBIBOJAMU
10 pe3yabTaTaM ucciaeqoBaHus. [ 3amuTsl 1a00paTopHOi pabOTEI IPOBOANTCS KOJUIOKBUYM.

Kpatkoe cogep:kanue 3a1aHus:
BrimmoaanTe JAOMAIIHIOIO TOATOTOBKY.
[IpoBecTH ucciaeq0BaHKUE CIIEKTPOB MEPUOTUUECKIX CUTHAIIOB.
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 YBCINYCHHUU

Nepro/ia MOBTOPEHMSI UMITYJILCOB B 2 pa3a (qpyrue
rapameTpbl HEe MEHSIOTCS)?

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

3.Kak u3MeHUTCS CIeKTp NEPUOANYECKON
MIOCJIEI0BATEIBHOCTH 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
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5.PaccumnTaiite NOCTOSSHHYIO COCTaBIISIFOLLYIO
TIEPUOINYECKOT0 CUTHAJIA, H300paKEHHOTO HA PHCYHKE.




A u(r, B

3
O“ f, MC
a1 12 B2 516

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
(tomMarHss MOATOTOBKA, OTYET M BOIIPOCHI KOJUIOKBHYMA) BBITIOJIHEHO B IMOJITHOM 00BhEME UITH
BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO, BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHuE MMPEUMYIIIECTBEHHO 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.TTocTpoiiTe crieKTpaabHyI0 U BeKTopHYIo (ripu 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 MUPUHY CIEKTpa KojeOaHHs
u(t)=50[1+0,2cos(10t — m/6)+ 0,4cos(5*10102 t — 1tp/4)]
cos(10t + m/2), B.

3.0mpenenute mapruaibHbie KO3()OHUITHESHTHI
MOJYJISIINH, COCTABbTE AHATUTUYECKOE BHIPAKEHUE
JTAHHOTO KoJieOaHusl U N300pa3uTe ero BEKTOPHYIO
nuarpammy (nipu t=0). OnpenenuTe MUPHHY CIIEKTPA.
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4 3aman UM-curnan: u(t) = 10 cos(2m.5.10 t + 0,5
sin(2m. 5.10t)) B.
Onpenenure NpakTUYECKYIO LIUPUHY CHEKTpa.
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
MOCTPOMTE CHEKTPAIBHYIO JUArpaMMy CUTHAJIA.
6.0aH0TOHANBHBI YM-CHUTHAT UMEET HECYUIYIO 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.Pagunocranuus, paboTraromas ¢ Hecyliei 4acToTou
f0=50 MI'u, m3nygaer ®M-curnain,
npomoyiupoBaHHbiil yactoToit 20 k', Munekc
Moayssauuu m=14. Haligure npenesnsl, B KOTOPBIX
MEHSIETCSl MTHOBEHHAs yacToTa curaia. Onpezaenure
MIPAaKTUYECKYIO UpuHY crnekrpa ®M-curnana.
8.Haiinure n nocTpoiiTe aBTOKOPPEIIIUOHHYIO
bynkuo W(t) curnana u(t).

u(®) A

— —

~,
4

-T -T2 |10 T2 T

9.Haiinure 1 nocTpolTe B3aUMHYIO KOPPEISLIMOHHYIO
¢ynkuuo Yuv(T) npsMOyroiabHBIX BUIACOUMITYIIBCOB
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 HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHkKa "y10BIETBOPUTEIBHO" 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. JladopaTopHas padota Ne 2. "[IpoxoxkaeHue aMIJIMTYAHO-MOLYJIMPOBAHHBIX
CHTHAJIOB Yepe3 Pe30HAHCHYIO nenb '

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpobHOrO MeponpusTus: Jlaboparopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIponenypa npoBeneHusi KOHTPOJIbLHOr0 Meponpusitus: /s nomycka k jgabopatopHoil padore
HEO0OXOJUMO BBIIOJHUTH JOMAIIHIOK MOArOTOBKY. MccienoBaHusi, NpPOBENEHHBIE B XOJ€
BBITMIOJTHEHUS J1a00paToOpHOl paboThl, OPOPMIISIFOTCS B BUJE OTYeTa C 00sS3aTeNbHBIMH BBIBOJIAMU
10 pe3yJbTaTaM ucciaeaoBanus. JJis 3amuTel 1a00paTopHO pabOThl TPOBOIUTCS KOJIIIOKBUYM.

Kpatkoe cogepxanue 3a1aHusi:
BBITIOTHUTE JOMANTHIOKO TIOJITOTOBKY.
[TpoBecTu uccneaoBaHue MPOXOXKICHUS AMILTUTYIHO-MOAYJIMPOBAHHOTO CUTHATIA Yepe3
PE30HAHCHYIO LIETIb.
OTBeTUTH Ha BOIIPOCHI 10 TeMe J1a00paTOPHOIl pabOTHI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYmers: IIPOBOJUTH 1. Kak n3mMeHuTcs BpeMs 3aJiepKKU orubaroleii curuaina
DKCIIEPUMEHTAJIbHBIE Ha BBIX0JI€ OJTHOKOHTYPHOI'O PE30HAHCHOI'O YCUIIUTEIIS
VCCIIEJOBAHMUS IIPOXOXKACHHUS (w0 = wp), eciii yacToTa MOAYJISLIUU BXOJIHOTO
JIETEPMUHUPOBAHHBIX  CUTHAJIOB OJIHOTOHAIbHOTO0 AM-cHUrHa/la yMEHbIIUTCS?

4yepes JIMHEWHBIE LENn 2.Yepe3 napauienbHblil KoieOaTeaIbHbINH KOHTYP

nporekaeT AM Tok

(w0 = wp). Kak uzmenurcs ko3puuuesT Moxyasuu
HaIpsDKEHUs, €ClIi JOOPOTHOCTh KOHTYPA YMEHBIIUTCSA?
3.Kak n3meHuTcs Ko3QpPUIUEHT MOAYISALUH
HaIpsHKEHUS Ha BBIXO0JI€ OJTHOKOHTYPHOTO PE30HAHCHOTO
yeunurenst (w0 = wp) npHu LIyHTUPOBaHUU KOHTYypa?
4.Kak u3zmMeHuTcs KodpuuueHT MOAYISIIUN TOKa B
1ocye10BaTeIbHOM KojiebaTensHOM KOHTYpe (W0 = wp),
€CJIM 4acTOTa MOAYJIALIMU OAHOTOHAIBHOTO AM
HaIpPsDKEHUS, IPUIIOKEHHOTO K KOHTYPY, YBEIMUUTCSA?
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,
eclu 9actoTa Hecytero konebanus 100 k', a gactora
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
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl 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 6blnoaneHus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-4. KoutpoabHas padora Ne 2. "[IpoxoxkieHue CHrHAJIOB Yepe3 JIMHeliHbIe Henu'

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusiTus: KourponsHas pabota

Bec koHTpO/IbHOrO Meponpusitusi B BPC: 12

IIpouenypa npoBeaeHusi KOHTPOJBLHOIO MeponpuATHs: BpinonHeHue 3aaHusl B PYKOINUCHOU
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 KOJIEOATEIHHBIA KOHTYD

(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 pe3oHaHcHYIo 1emnsb (fp = 160
k', Kp = 100, Q =100, Agp = —90°) Bo3aciCcTBYET
HanpsbkeHne ¢ AM 1o OMrapMoOHHYECKOMY 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, pesonancuas gacrora fp = 650 kI'n,
nojyioca npomyckanus 8 kI'u. AMrumnryna ummynsca 0,2
B, mmmrensrHocTh 100 MKc. BricokouacToTHOE
3aI0JIHEHUE UMEET YacTOTY, PaBHYIO p€30HAaHCHOM
4acTOTE YCUIIUTEIIS.

[TonyunTe aHATMTUYECKOE BBIpaKEHUE CUTHAJIA HA
BBIXOJIE.

[TocTpoiiTe ocuUIOrpaMMbl BXOJJHOT'O M BBIXO/IHOTO
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, mmnrensHocTh 100 MKC.

ITocTpoiiTe ocCMIIIIOrpaMMbI BXOAHOIO U BBIXOJHOTO
CUTHAJIOB, €CJIM JaHbl TapaMeTpbl 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 00beME MIJTH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinonneHus snanus: OneHkKa "XopoIo" BBICTABIIAETCS ECIIN
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" BRICTABIISICTCS
€CJIN 3aJJaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBHIMOJTHEHO

KM-5. Anann3 npoxokaeHus y3KONMOJOCHBIX CHTHAJIOB Yepe3 H30MpaTeJbHbIe Henu

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

Bec konTpoabHoro meponpusitusi B bPC: 20

IIpouenypa nmpoBeaeHnsi KOHTPOJIbHOTO Meponpusitusi: [IpoBepka MpaBMIBHOCTH BBITOJHCHUS
YacTu 2 pacueTHOTO 33 aHHsI

Kpatkoe conep:xanue 3aganus:
[TpoBecTu aHamIM3 MPOXOXKACHHS 33JaHHOTO UMITYJIbCa C BBICOKOYACTOTHBIM 3aIl0JIHEHUEM
yepe3 y3KOMOJIOCHBIN ycunutesab. Caenarbh BIBOJIBI.

KoHTposibHbIe BONPOCHI/3a1aHUA:

VYMern:
MIPUBJICKATH
COOTBETCTBY
FOIIMH
MaTeMaTuie
CKHUH
anmapar ajist
peLeHus
MPUKIaAHBIX
3amad
ONpEACIICHU
s
XapaKTEPUCT
UK
JIETEPMHUHUD
OBaHHBIX
CUTHAJIOB W
HCITOJIH30BAaT
b METOIbI
peLeHust
3amad
ONPENCIICHU
i
XapaKTEPUCT
UK
JIETEPMUHUD
OBAaHHBIX
CUTHAJIOB
mocJie
MIPOXOKJICHU
i yepes
JIMHEWHBIC
TN

1.Ha pe30oHaHCHBIN YCHIIMTEIb 33JaHHOTO TUITA TIOJJACTCSI UMITYJIBC C
BBICOKOYACTOTHBIM 3aroiHeHrueM. HecyIas gactora UMITybca COBIAIAET ¢
PE30HAHCHOM YacTOTON ycuumTels. [lapaMeTpbl yCHIIUTENs: pe30HaHCHAs
9acToTa, KOA((OUIIMEHT YCUIICHHSI HA PE30HAHCHOM 4acTOTE M IOOPOTHOCTH
Ka)JIOTO KOHTYPA, a TAKXKE IMapaMeTphbl UMITYJIbCa IPUBEIICHBI B TAOJIUIIE
3a/1aHUM.

H300pa3zute cxemy ycunurens. Ha cxeme ykaxxuTe cTpeiakaMu BXOJIHOE U
BBIXOJTHOE HAIpPSHKECHUSI.

PaccuuTaiitTe ¥ MOCTPONTE aMILUIUTYTHO-YaCTOTHYIO U (ha30-4aCTOTHYIO
XapaKTEPUCTUKU YCUIIUTENS (B OAMHAKOBOM MAcIITa0e YacTOTHI).
PaccuuTaiite mmpuHY 1MOJIOCH MPOITYCKAHUS YCUIIUTEINS U BPEMS TPYIIIOBOTO
3ara3/pbIBaHus CUTHAJA.

Tabnuna 2 - @parMeHT TaOIHUIbl UHAUBUIYAIBHBIX 33JaHUI

fp E T
D Tum , K H, b
Ne | U | ycunuren | Bua curnana K k| QL 1/
O A T P B MC
)1 C
(1)
JIByXKacK F\
AIHBIN C
OIUHOYH n“ h‘
1. BIMHA 413 |4
0 A2 140\ g g |-

KOHTYypa v
i Vv
B KaXXJI0OM

KaCkaJe u

2.IToiryanTe BRIpaXKCHHE JUTSI CIIEKTPATBHOMN TUIOTHOCTH MMITYJIbCA Ha BXOJIE
YCUJIUTEIIA.

C nomoIbIo CEKTPaIbHOrO0 METO/Ia HAUUTE CIIEKTPAIbHYIO INIOTHOCTh
HMMITYJIbCA Ha BBIXOJI€ YCHJIUTEIIS.

[TocTpotite rpaduku MOyt HAWJEHHBIX CIIEKTPATBHBIX TUNIOTHOCTEH OJMH MO
IpyruM (MaciTad 4acTOTHI TAKOM XkKe, KaK JJIs YaCTOTHBIX XapaKTePUCTUK
YCUITHTEIA).

Crenaiite BBIBOJIBI 00 M3MEHEHHUH CIIEKTpa CUTHAJIA TIPH MPOXOKICHUH Yepes
YCUJIUTEb.

3.C noMouIpI0 METOJa HU3KOUYAaCTOTHOTO SKBUBAJIEHTA UCCIEAYNUTE
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NIPOXOXKJICHHUE 33JaHHOTO PaTHOUMITYJIhCA YePE3 PE3OHAHCHBIN YCUITUTEIb.
[Toctpoiite Ha ogqHOM rpaduke 3 orudaromMe: OTHOAIOIIYI0 CUTHATIA HA
BBIXO/I€, OTHOAOIIYI0 CUTHAIA HA BXOJIe, YMHOXKCHHYIO Ha K03 punmeHT
YCHJICHUS, ¥ OTHOAIOIYI0 CUTHAJIA HA BXOJIE, YMHOKEHHYIO Ha KOAPPUITUEHT
YCUJICHHS U 3a/IepKaHHYIo Ha T2p.

[TocTpoiiTe BpeMEHHYIO JUarpaMmy paJiOUMITYJIbCa Ha BEIXOJE YCHIIUTEISL.
Cnenaiite BBIBOJIbI 00 HCKXCHUH CHTHAJIA TIPU MIPOXOXKICHUH Yepe3
YCUIITUTENb.

4 ITpueaute ¢puznueckoe 0ObsICHEHUE U3MEHEHHS (POPMBI OrHOaromen
BBIXO/IHOT'O CUTHAJIA NP MPOXOKICHUU Yepe3 YCUITUTEIb.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

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

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "Hey0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJIHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-6. JIabopaTtopubie padoTsl Ne 3-4 ."HesiuHeliHble npeodpa3oBaHusi CUTHAJIOB"

®opmbl peaausanun: CMenianHas popma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpusitusi B bPC: 12

IIpoueaypa npoBeaeHusi KOHTPOJbLHOrO MeponpusaTusi: [l gomycka kK jaboparopHoil padote
HEOOXO/JMMO BBINIOJIHUTH JOMAIIHIOK TOATOTOBKY. VcciemoBaHus, TPOBEICHHBIE B  XOJI€
BBINOJIHEHUS J1a00OpaToOpHON paboThl, 0OpMIISIOTCS B BUAE OTYETa C 00s3aTENbHBIMU BBIBOJIAMU
o pesyiabTaTaMm uccienoBanus. [lo MOArOTOBIEHHOMY OTYETY HY)KHO OTBETUTh Ha BOIIPOCHI
npernojiaBarers.

Kparkoe cogep:kanue 3aanus:
BrINOMTHUTE JOMANIHIOK TOJTOTOBKY.
[TpoBecTn uccnenoBaHue CIEKTPAITEHOTO COCTAaBa TOKA HA BBIXOJI€ HETMHEWHOTO JIEMEHTa U
MPOXOXKACHUS TPEOOPa30BAHHOTO CUTHAA Yepe3 PE30HAHCHYIO IIETb.
OTBETUTH HA BOMPOCHI 110 TEME JIA0OPaTOPHOM padboT

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

VYMeTn: MPOBOJUTH 1.Kak BBIMISAAAT UMIYJIbChI HAMPSHKEHUS HA BBIXOJIE
JKCIIEpUMEHTAJIbHBIE HEJIMHEWHOr 0 JIEMEHTA ¢ 3amanHor BAX?
HUCCIICNOBaHUS MPOXOKICHUS 2.BAX HENMHENHOTO 3J€MEHTa allpOKCUMUPOBaHA
JIETEPMUHUPOBAHHBIX CUTHAJIOB CTEIEHHBIM NIOJIMHOMOM TPEThEro nopsaka. Ha Bxox
yepe3 HeJIMHEHHbIC e HEJIMHENHOTO AJIEMEHTA MOJIA€TCS TAPMOHUYECKUI
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curHai ¢ yactorout 2 kI'm. YeMy paBHa MakcHUMaIbHast
4acToTa B CIIEKTPE CUTHaja Ha BBIXOJE HEITMHENHOTO
31emMeHTa?

3.HenunelHbli 371eMEHT UMEET XapaKTEPUCTHUKY,
KOTOpasi alnpOKCUMUPYETCA KyCOYHO-TUHEHHON
GbyHKIMEH ¢ HanpsHKeHWEM Havana xapakrepuctuku 0,2
B u xpyTtusnoii 0,5. Ha BX0J1 HEMMHENHOTO 3J€MEHTa
nojiaeTcst rapMoHudeckuii curnain: u(t) = 0,2 +
0,6cos(2m10t) (B).

N306pa3ute ocumuiorpaMMy HalpsDKEHUS Ha BBIXO/IE
HEJIMHENHOTO AJIEMEHTA.

ITocTpoliTe CrIeKTpallbHBIE THArpaMMBbl BXOJHOTO U
BBIXOJHOT'O HANPSDKEHUH (MIOCTOSIHHAS COCTABIISIONIAS U
IIEpBbIE TPU FAPMOHUKN).

() HD 1 o

— 1
4.K BpIXO/ly HETMHEHHOIO 3JIEMEHTA MOJKIYEH
KojebaTenbHbIN KOHTYD (puc. 1) ¢ pesoHaHCHOU
yactoToi 2 kI'u. Ha BX0oa HelIMHENHOro 351eMeHTa
HojaeTcsi rapMoHuYeckuii curnan: u(t) = 0,2 +
0,6c0s(2m10t) (B). HenuneiiHblii 37IeMEHT UMEET
XapaKTEpUCTHUKY, KOTOpas alllPOKCUMUPYETCSI KyCOYHO-
JUHEHHON QYHKIMEN ¢ HanpsbKeHUEeM Havana
xapakrepuctuku 0,2 B u kpyruznoii 0,5. Koapdpuunent
nepeayv KOHTypa Ha pe3oHaHCcHoH yactoTe 0,8.
Paccunraiite aMIUINTy 1y HanpsKEHUS HA KOHTYPE.
R
— e }—

u(r) H3 1 (1) ::C - (1)

—

e

Figure 1 Puc. 1

5.Yto Takoe konebarenbHas xapakrepuctuka? Kakoii
BUJI UMEET CEMENCTBO KOJIeOaTeIbHbIX XapaKTEPUCTUK
JUIS pa3JIMYHbIX HAPSDKEHUH CMEIeHus?

6.Yto Takoe konebaTenbHas xapakTepuctuka? Kak
paccuuTaTh KoJeOaTeNbHYI0 XapaKTePUCTHKY
PE30HAHCHOTO YCHUJIU-TENIS, €CIIU XapaKTEPUCTUKA
TPAH3UCTOpPA ANNPOKCUMHUPOBaHA KyCOUYHO-JINHENH-HOU
¢byHKunen?

7.Yto Takoe konebaTenbHas xapakTepuctuka? Kak
paccuuTaTh KoJeOaTeNbHYI0 XapaKTePUCTHKY
PE30HAHCHOT'O YCHUIIU-TENIS, €CIIU XapaKTEPUCTUKA
TPAH3UCTOPA ANNPOKCUMHPOBAHA CTENIEHHBIM
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ITOJINHOMOM?

8.1300pa3ute cxemy NOCIEI0BATEIBHOTO TUOTHOTO
nerekropa. [losicHuTe Ha3HaYEHHE HJIEMEHTOB.

9.Kak paccuntaTh IETEKTOPHYIO XapaKTEPUCTUKY
JTMOAHOIO JIETEKTOPA, €CIIM XapaKTepPUCTHKA TU0a
anmpoOKCUMUPOBaHa KYCOYHO-JIMHEHHON QyHKIMeH
(us=0)?

10.0t yero 3aBUCUT KOIPPUIMEHT 1IETSKTHPOBAHUS
JTUOIHOIO JIeTeKTOpa’?

11.Kak crnexyer BbIOMpATh mapamMeTpbl HATPY3KU U
PEeXUM pabOThI AUOIHOTO JETEKTOpa sl 0OecreueHus
HEMCKa)KEHHOTO M IOCTATOYHO 3()h(HEKTUBHOTO
J€TEKTUPOBAHUS aMIUIUTYHO-MOYIUPOBAHHBIX
kosebanuii? M300pa3zure ocuuuiorpaMmsl U
CIIEKTPOrPaMMBbl BXOJHOI'O HAIIPSKEHUS, TOKA JUOAA U
BBIXOJIHOTO HAMPSIKCHUS TIPU pabOTE B 3TOM PEKHME.
12./InoaHbIi 1eTeKTOp paboTaeT B peKuMe
HEMCKa)KEHHOTO JICTEKTUPOBAHUS aMIUTUTYIHO-
MOJIYJIMPOBAHHBIX KoJiebanuii. Kak n3meHurcs
OCLMJIJIOTPaMMa BBIXOIHOTO HAIPSKEHUS, €CIIU
CYIIECTBEHHO YMEHBIINThH AMIUTHTYLy HECYIIeH
BXOJTHOT'O HAINPsDKEHUS?

Onucanne MKAJbI OIICHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe evinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHHE AJIS PEIICHUs 3314

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-7. Koutrpoabnas padora Ne 3. ""HesmHeliHbIe Npeo0pa3oBaHus CHTHAJIOB'

®opmbl peanusanun: [Tucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrponsHas padora

Bec konTposbHOr0 Meponpusitusi B BPC: 12

IIpoueaypa npoBeieHHs1 KOHTPOJIBLHOIO0 MepONpHUATHSI: BeinonHeHne 3aJjaHus B PYKOIHUCHOU
dopme. Cpok BeITOTHEHUS - 90 MUHYT.

Kpartkoe conepikanue 3a1aHusi:
BrimonauTs 3aganus OuiieTa
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOBI pacyera
XapaKTepUCTHK

JETEPMUHUPOBAHHBIX ~ CHUTHAJIOB
npu IIPOXO0XKJICHUN yepes

HeJIUHENHBIE 1ENN

1.K HenuHeitHOMY 3J1EMEHTY, XapaKTEPUCTUKA KOTOPOTO
anmpoKcuMUpoBaHa JjoManoi npsimot (Ui =—-1B, S =
20 MA/B), mpuioxkeno Hanpsikerune U = UQ +
0,8.cos(wJt) B.

Omnpenenuts, npu kakoMm cmemennn U0 ammuuryna
TPeTheil TApMOHUKH TOKA MaKCUMaJIbHA.

ITocTpouTsh crieKTpasIbHbIE JUArpaMMbl HaNPSKEHUS U
TOKa B Maria3oHe yactot ot 0 10

4w (mpu w) = 10 paa/c).

2.K HesmHeHOMY 3J1eMEeHTY IIPUIIOKEHO HAIPSKEHUE
u=-3+1,5.cos(Qt) + 0,5.cos(wit) B,

XapakTepuCcTUKa HETMHEHHOTO JIEMEHTa
anmpoKCHMUpPOBaHa BhIpakeHHeM | = 2(u + 6) MA, U >
—6 B.

Haiitu ko3@puirieHT Moaynsauuu nepBoil rapMOHUKU
TOKa U aMITUTY/Ibl COCTABJISIOIINX HECyIleld U OOKOBBIX
4acToT.

ITocTpouTh crieKTpajIbHbIE JUArpaMMbl HaNPSKEHUS U
Toka pu Q = 2.10 pag/c, w9 = 10 pan/c.

3.IlonoOpate 3HaYEHNE CONPOTUBIICHUS HATPY3KU
JMOAHOTO JIETEKTOPA TaK, YTOObI aMILIMTY 1A
HaIpsHKEHUS 3BYKOBOM 4acTOThI Ha 3TOW Harpyske Oblia
6 B.

Ha Bxox gerexropa nmomano Hanpspxenue U(t) = 24 (1+0,5
cos(Qt)) cos(wt).

XapakTepucTUKa 110/1a alllIPOKCUMUPOBaHA JTOMaHON
npsivoit (Un =0, S =2 MA/B).

[TocTpouTh crieKTpaabHbIE JUarpaMMbl BXOJHOTO U
BeIx0HOTO Hanpsokenuid npu T = 100 k', F = 4 k.
4.IIpeobpa3oBarenb 4acTOTHI BBIIIOJIHEH Ha TPAH3UCTOPE
C BOJIbTaMIIepHO# xapakTepuctukoi 1 = a0 + al(u —

(a0 =30 mA, al =3 MA/B, a2 = 1MA/B)

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

Ha Bxon nmpeoOpa3oBarens nmonano HampsbkeHue U(t) =
U0 + Ur cos(wtt) + Uc (1+M cos(Qt)) cos(wt).

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

HaiinuTte HanpsbkeHne Ha BBIXOJ1€ TIpeoOpa3oBaTels.
[Toctpoiite B MacmiTabe CieKTporpaMMbl BXOJITHOTO U
BBIXOJIHOTO HANPsKEHUH.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu ebinonenus snanus: OueHka "oTIMYHO" BBICTABISAETCS €CIIU 3aJjaHKe
BBITIOJTHEHO B MOJTHOM 00BEME WJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBINIOJHEHO HEBEPHO WJIM MTPEUMYILIECTBEHHO HE BBIITOIHEHO

KM-8. Kontpoabnas padora Ne 4. " /luckpeTrHbie cUrHaJibl 4 nu@possie puabTpol'

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPoIBHOr0 MeponpusaTus: KontponsHas padora

Bec kouTposabHoro meponpusitusi B bPC: 12

IIpouenypa npoBegeHHsi KOHTPOJbLHOI0 MeponpusATHs: BbIoliHEHHE 3a7aHUsl B PYKOTHCHOM
dopme. Cpok BbIoHEHHS - 90 MUHYT.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
BrInoHUTE 3a1aHus owera

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE XapaKTEPUCTUKU 1.Ilepenatounas ¢pyukius nuppoBoro GuibTpa
JIUCKPETHBIX CUTHAJIOB u OTIPEIEISCTCS BEIPAKEHUEM

M (ppoBBIX PHUIBTPOB 0.8+ 0,32_1 _0, 52_2

1-0,6z1+0,427% +0,3z7°

N3o0pasuth cxeMy GuiabTpa B MPSIMON U KAHOHMYECKOU
(dopmax peanusanuy 1 3arucaTb COOTBETCTBYIOIINE
aIropuTMBbl HU(POBON GUIBTPALIUY.

2.HaiiTu cucteMHyr0 QyHKITUIO, ITOPUTM U CXEMY
nudpoBoro GuIbTpa C UMMYILCHON XapaKTEPUCTUKOM,
1300pakeHHON Ha PUCYHKE.

H(z)=

hL | 1+
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3.Ha Bxox mmudpoBoro ¢puiabTpa ¢ nepeaaTouHoin
byHKIMEH

2
1+0,4z71

ZOJIaeTCs CUTHAJI B BUJIE [10CIIEJOBATEIBHOCTH 3-X
eIMHUYHBIX OTCYETOB.

Omnpenenuth curHai Ha Beixoze ¢puibTpa. [loctpouTts
rpaduKH BXOJHOTO M BEIXOHOTO CHTHAJIOB.

4. Anroput™ g poBoi GUIBTPALUN UMEET CIIE YOI
BUJL:

v,=x,—-2x, ,+0,5y, ;.

H(z) =

Haiitn uMnynbCcHYIO XapakTepUCTUKY IU(POBOTO
¢unbTpa. IlocTpouTts rpag ik UMITYILCHOM
XapaKTePUCTHUKH.

5.Anroput™ uppoBOi PHIIBTPAIIA UMEET CJICTYFOIIAN
BU/I:

yﬂ :xﬂ-l_xﬂ—l-l_yﬂ—l*

.Haiitu cucremuyro ¢pynkiuio nuppoBoro puibTpa.
OmnpenenuTs UMIYJIBCHYIO XapaKTEPUCTUKY QUITBTPA U
OCTPOUTH €€ rpaduk.

Onucanue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpPaBICHHUE JUIsl pEIICHUs 3a/1a4

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIIICTCS
€CJIN 3aJJaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBHIMOJTHEHO
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6 cemecTp

KM-1. JlabopaTopHasi padora Ne 5. ""3axkoHbl pacnpeaejeHus cJIy4aiiHbIX Mpoueccos’

®opmbl peaquzanun: CMmemanHas Gopma

Tun KoHTpoJBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpoueaypa npoBeaeHUusi KOHTPOJbLHOI0 MeponpusaTusi: s nomycka K aboparopHoii padorte
HEOOXOJUMO BBIMOJHUTH JOMAIIHIOW MOArOTOBKY. MccienoBaHusi, NpOBEACHHBIE B XOJ€
BBITOJIHEHUS J1a00paTopHOi paboThl, 0pOpMIISIOTCS B BUAE OTYETa C 00s3aTEIbHBIMH BBIBOJIAMHU
o pe3yibTaraM uccienoBaHus. Jlyig 3amuThl 1abopaTOpHOM pabOThl MPOBOJIUTCS MPOBEPOUHAS
pabora.

Kpatkoe cogepixanue 3a1aHusi:
BhITIOTHUTE JOMANTHIOK TIOJITOTOBKY.
[TpoBecTu uccnea0BaHNEe CIEKTPAIILHOTO COCTaBa CUTHAJa Ha BBIXO/E HEJTMHEHHOT O JIeMEHTa
Y UCCJEeIOBATh padOTy AUOHOTO JETEKTOPA.
OTBeTUTH Ha BOMIPOCHI 10 TeMeE JTA00PATOPHBIX PadOT

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOJbl MPAKTUYECKOTO 1.Kak BbI cebe mpeacTapisieTe MPUMEHSEMYIO B IaHHOM
OIpeeIeHUs OCHOBHBIX paboTe METOAMKY IKCIIEPUMEHTAIBLHOTO ONPEeIeICHUS
CTaTUCTUYECKUX  XAPaAKTEPUCTUK nuddepeHIMaTbHOTO 3aK0HA paclpeeNeHus CIIy4aiHbIX
CIIyYalHBIX MPOLECCOB MPOLIECCOB.

2.Kak BbI cebe npejcTapisere NpUMEHsIEMYIO B IaHHOM
paboTe METOAMKY IKCIIEPUMEHTAILHOTO ONpPeIeICHUS
HMHTETrPalbHOTO 3aKOHA PACIpeIeICHUs CyYaitHbIX
IIPOLIECCOB.

3.Kak sKCHepUMEHTAIbHO ONPEAEIUTh MAaTEMAaTHYECKOE
0’KHMJIaHHUE CIIy4alHBIX POLECCOB

4.Kax cBsi3aHbl MEXIY COOOM XapakTep peann3aiuii
CIIy4aifHOT o Ipolecca 1 ero AudepeHunaibHbi 1
WHTETPANbHBIN 3aKOHBI pacIpeieieHus ?

5.Kak no xapakrepy pean3alnny 3proau4ecKkoro
HOPMAaJIBHOTO CIIy4aillHOTO MPOIECCa ONPEAEIUTh €r0
cpenHee 3HaUeHHE, YPPEeKTUBHOE 3HAUCHHE?

6.Kax o0bsicHuTh BUI A PepeHIInaIbHbIX 1
WHTETPAIbHBIX 3aKOHOB PacpeIeTICHUs CITydalHbIX
MIPOIIECCOB, pacCCMAaTPUBAEMBIX B JaHHOU paborte?

OnucaHue MKaJbI OlleHUBAHUS

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHkKa "oTINYHO" BBICTABISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'bEME WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" BEICTABISIETCS CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHUE JIUIS PEIICHUS 3a/1a4

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 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-2. KourpoJabHas padora Ne 5. ""HesiuneiiHoe npeoOpa3oBaHue CJIy4ailHOTO
npouecca'

®opmbl peajau3anum: buiers! (MMCbMEHHBIN OIPOC)

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeieHHs1 KOHTPOJIBHOIO MepONpPHUATHS: BpionHeHWe 3aJjaHus B PYKOIHMCHOM
¢dopme. Cpok BHIOITHEHUS - 45 MUHYT.

Kparkoe coaep:kanue 3a1aHus:
BeimosinuTe 3ananus Ousera

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTb: NpOBOAMTH pacdyeT | 1.Cay4aitnbiii npouecc X(t) ¢ IIOTHOCTHIO BEPOSTHOCTH
aHajau3 CTATUCTUYCCKUX p(x) = 0,5 mpu -1,5 > x > 0,5 momaeTcs Ha HETMHEHHBIN
XapaKTePUCTHK CIIy4aiHbIX JJIEMEHT C XapaKTEPUCTUKON Yy = X.

IPOLIECCOB [TokaxuTte xapakTep peanr3anuii BXOAHOTO U

BBIXOIHOTO TTPOIIECCOB (ITOCTPOMTE IpaUKK B YUCIIAX C
XapaKTepHBIMU TOUKAMH).

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

Haiigure u 3anummre audepeHnnanbHblii 3aK0H
pacnpenenenus (TNIOTHOCTh BEPOSTHOCTH) U BBIXOTHOTO
npotlecca.

3.Cnyuaitnsiii nporecc X(t) ¢ IIOTHOCTHIO BEPOATHOCTH
p(x) = 0,5 mpu -1,5 > x > 0,5 momaeTcs Ha HETMHEHHBIN
JJIEMEHT C XapaKTepUCTUKON Y = X.

[TocTpotite nuddepeHnuranbHbIe 3aKOHbI pacpeIeIeHUs
(TITOTHOCTH BEPOSTHOCTH ) BXOAHOTO U BBIXOTHOTO
MIPOLIECCOB.

4. Cny4aitabrii mporecc X(t) ¢ MIOTHOCTBIO BEPOSATHOCTH
p(x) = 0,5 mpu -1,5 > x > 0,5 momaeTcs Ha HETMHEHHBIN
JJIEMEHT C XapaKTepUCTUKON Y = X.

Haitgute MaremaTuyeckoe OKHUIaHUE TTpoIecca Ha
BBIXO/I€ LEH.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WIIH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOMPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 33124

Oyenka: 3

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2

Onucanue xapakmepucmuku 8binoanerus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-3. JlabopaTopnasi padora Ne 6. ""KoppensiunonHble QyHKIIUHM M CHEKTPHI

MOIIHOCTH CJIy4YaifHbIX MpoueccoB"

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora
Bec konTposbHoro meponpustusi B bPC: 10

IIpouenypa npoBegeHusi KOHTPOJbLHOrO MeponpusaTusi: [l gonycka K jaboparopHoil padote

H€06XOI[I/IMO BBIIIOJIHUTh JOMAIIHIOKO IMOATIOTOBKY. I/ICCJIGI[OBEIHI/ISI,

MMPOBCACHHLIC B XOAC

BBIMIOJTHEHUS J1a00paToOpHOil paboThl, OPOPMIISIFOTCS B BHAE OT4YeTa C 00sS3aTeNIbHBIMH BBIBOJIAMU
10 pe3yJbTaTaM ucciieoBanus. [ 3ammThl 1a00paTopHOil paboThI MPOBOIUTCS KOJIOKBUYM.

KpaTkoe conep:kanue 3a1aHusi:

BpInoaHUTE JOMAIIHIOK TOJATOTOBKY.
[TpoBecTu uccnea0BaHNEe CIEKTPAILHOTO COCTaBa CUTHaIa Ha BBIXO/1€ HETMHEWHOTO dJIeMEHTa
U UCCIIeI0BaTh paboTy AUOJHOTO JETEKTOpA.

OTBeTUTH Ha BOMIPOCHI 10 TeMeE JTA00PATOPHBIX PadOT

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMers: MIPOBOJUTH
AKCIIEPUMEHTAIIBHOE
UCCIIEOBAHUE CIIEKTPAJbHBIX U
KOPpPCIIIIUOHHBIX  XapaKTCPUCTUK
CIIy4alHBIX IIPOLIECCOB

1.MimeeTcst HOpMaJIbHBIH CITy4alHbIN ITPOLIECC C
3aJIaHHOM KOPPEISAIMOHHON PYHKIHNEH.

[To u3BecTHON KOPPEISAIMOHHON (PYHKIIUU ONpeAeTUTe
CIIEKTP MOIIIHOCTH CIIy4ailHOTO MpoIlecca.

2.MMeeTcst HOpMalbHBIN CIIy4allHBIH ITpoLECC C
3aJlaHHOM KOPPEISIUOHHON QyHKuMen. OnpenenuTsb
JUCIIEPCUIO U BPEMsI KOPPEISLUMU CIIy4alHOTO
npouecca. [ToctponTs rpaguk GyHKIUN KOPPENALNUU C
YKa3aHHUEM XapaKTEPHBIX TOUYEK U €AUHUL] U3MEPEHUS.
3.MmeeTcst HOpMaAJIbHBIN CITy4aliHBINA MPOLIECC C
3aJIaHHBIM CIIEKTPOM

MOIIHOCTH.ONpeIeTUTh IUCTIEPCHIO U 3P (HEKTUBHYIO
LIUPUHY CIIEKTpa caydalHoro npouecca. [locrpours
rpaduK CIeKTpa MOILIHOCTHU C YKa3aHHUEM XapaKTepHBIX
TOYEK U €AVHUL] U3MEPEHUS.

4.MImeeTcss HOpMAJIBHBIN CIIy4alHBIN MPOLECC C
3aIaHHBIM CIIEKTPOM MOIIHOCTHU. [TocTpouTs
XapaKTEPHYIO peaanu3alMio TaKOro Mporecca ¢
YKa3aHHUEM XapaKTEPHBIX TOUEK.

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 MNPEMMYIICCTBEHHO 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

KM-4. KoutpoJabHas padora Ne 6. ""[Ipoxoxkaenue ciyqyailHbIX NPo1ecCOB Yepe3
JinHelinble Henu'

®opmbl peaju3anum: buiersl (MMCbMEHHBINM OIPOC)

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec xouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeieHHs1 KOHTPOJIBLHOIO MepONpHUATHSI: BrinonHeHue 3ajaHus B PYKONHMCHON
¢dopme. Cpok BeIOTHEHUS - 90 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
BrimoauTe 3amanusa ouiera

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3Harth: METOJIbI pacyera 1.Ha Bx0j naeanbHOro (UIbTpa HIKHUX YacTOT
CTaTHCTUYECKMX  XapaKTEPUCTUK MOAeTCsl HOPMaNbHbIH ciyvaiinbiii mporecc X(t) co
CITy4aillHBIX MPOIIECCOB HAa BBIXOJIC cpenHuM 3HaueHHeM 1 B u koppensnuoHHO
JUHEWHOU 1enu ¢bynkuumeit: R(t) = 10exp(—10|t|) B.

OnpenenuTts CeKTP MOIIHOCTH CIy4yailHOro mporecca
Ha BXxoje GuibTpa.

2.Ha Bxon uaeanbHOro GUiIbTpa HUKHUX 4acTOT
MOAeTCsl HOPMaNbHbIH ciyvaiinbiii mporece X(t) co
cpeaHuM 3HadeHueM 1 B u koppensunoHHoON
¢bynkuumeit: R(t) = 10exp(—10|t|) B.

Ko duument nepenaun ¢puiibTpa paBeH 1 Ha yactoTax
Huxe 5 k[’ 1 Hymio Ha GoJsiee BBICOKMX 4acTOTaXx.
Onpenenuts AUCNIEPCHIO M IJIOTHOCTh BEPOATHOCTH
HanpsDKEHUS HA BbIX0Je QHIbTpA.

[TocTpoutsb rpaduk MIOTHOCTH BEPOSTHOCTU HA BBIXOJIE
¢bunbTpa, oTMeyas Ha rpauKax XxapakTepHbIE TOUKH.
3.Ha Bxon uaeanbHOro pUiIbTpa HUKHUX 4aCTOT
MOJJaeTCsl HOPMAJIBHBIN CITy4aiiHbId mporecc X(t) co
CcpeHMM 3HadeHueM | B u koppensunoHHoM
¢ynknumeit: R(t) = 10exp(—10|t|) B.

Koadduuuent nepenaun ¢puibTpa paBeH 1 Ha yactoTax
Huxe 5 k[ 1 Hymo Ha Gosiee BBICOKMX 4acTOTaXx.
Onpenenurs CeKTP MOIIHOCTH HAINIPSKEHUS Ha
BbIX0Je QUIIbTpa.
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[ToctpouTh rpauku CIEeKTPOB MOIHOCTH HA BXO/€ U
HA BBIX0/Ie, OTMeYast Ha TpaduKax XapaKTepHbIe TOYKH.
4.Ha Bxo/1 uaeanbHOro (GUiIbTpa HUKHUX 4acTOT
MOJIaCTCs HOPMAJIbHBIN ClTydaitHbIi mporece X(t) co
cpeaHuM 3HaueHueM 1 B u koppensuroHHoM
¢bynknueit: R(t) = 10exp(—10|t|) B.

Koaddunuent nepenaun punbrpa paBeH 1 Ha yacTorax
ke 5 K[ 1 Hymo Ha 6oJiee BBICOKHX YacTOTaXx.
Onpenenuts KOPpeaAHOHHYI0O PYHKIIUIO HAPSHKECHUS
Ha BbIX0/e QUIbTpa.

[Toctpouts rpadpuku pyHKUMH KOPPeJISIMUA HA BXOJE
1 BbIXO/i¢ (hUIbTpa, OTMEYas Ha rpaduKax XapaKTepHbIS
TOYKH.

5.Ha Bxon ueanbHOro (GUIbTpa HUHKHUX YacTOT
0JIaCTCS HOPMAaJIbHBIN CllydaiHbIi mporece X(t) co
cpeaHuM 3HadeHueM | B u koppensunoHHoOn
¢ynkuumeit: R(t) = 10exp(—10|t|) B.

KoaddunmenT nepenaun ¢punbTpa paBeH 1 Ha yacToTax
Hmxke 5 k[ 1 Hymio Ha 6osiee BRICOKHX 4acTOTaXx.
N3o0pa3uth xapakTepHbIil BU peain3auuii
CIIy4aifHOTO Tpoliecca Ha Bxoje u Bbixoae RC-nienu (B
OJIMHAKOBOM MacIITa0e Mo 0CsIM).

Onucanne MKAJbI OIlCHUBAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBHITIOJTHEHO B MOJIHOM 00bEME WIIH BBITIOIHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS peIIeHUs 3a/1a4

Oyenka: 3
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISAETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-5. JlabopaTopHasi padora Ne 7. "IIpoxo:kneHue cjiy4ailHbIX IPOLECCOB Yepe3
JinHeliHbIe Henu'

®opmbl peanusanun: Cmenrannas Gopma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeaeHusi KOHTPOJbLHOrO MeponpusaTusi: s gomycka k jaboparopHoil padote
HEOOXOJUMO BBIMOJHUTH JOMAIIHIOK MOArOTOBKY. MccienoBaHusi, NpOBENEHHbIE B XOJe
BBITOJIHEHUS! J1a00paTopHOi paboThl, 0pOpPMIISIOTCS B BUIE OTYETa ¢ 00s3aTeNbHBIMH BBIBOJAAMU
10 pe3ysbTaTaM ucciiefoBanus. /i 3amuTel 1a00paTopHOM pabOThI IPOBOJUTCS KOJIOKBUYM.
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Kparkoe conep:kanue 3a1aHus:
BBIMOIHUTE TOMAIIIHIOK TOJATOTOBKY.
[IpoBecTH Ucciae0BaHKE CIIEKTPAIBHOTO COCTaBa CUI'HAIA Ha BBIXO/E HEJTMHEHHOTO AJIEMEHTa
U HCCIIeI0BATh pabOTy AMOMAHOTO JAETEKTOPA.
OTBETUTH HA BOMIPOCHI 10 TEME JIA00PATOPHBIX PadOT

KoHTposibHbIe BONPOCHI/3a1aHUA:

VMeTh: aHATM3UPOBATH U3MEHEHHUE 1.Kak, mosp3ysch ClIeKTpaibHBIM METO0M, HAUTH
XapaKTEPUCTHK CITy4YaiHbIX CIIEKTP MOIIHOCTH BBIXOJJHOTO ITpoiiecca? ero
IPOILIECCOB  MPH  MPOXOXKICHUH KOPPEJSIIUOHHYIO (QYHKIHIO? AUCTIEPCHIO?

qyepes JTMHCHHBIC TeTTH s dexkTrBHOE 3HaYCHHE? Cpe/iHee 3HaYCHHE?

2.Kax npu npoxoxJ1eH1M CIIy4aliHOTro Ipoliecca 4yepes
JTMHEHHYIO 1IeTlh U3MEHSETCS €0 CIIEKTP MOIIHOCTH ?
KoppensiuoHHas GyHKIusa? qucnepcus? 3¢phHeKTUBHOE
3HauYeHHE? cpeHee 3HaUCHUE? XapaKTep peaau3aiuii?
3.B kakux crmyyasx npu aHaau3e MPOXOKACHUS
CIIy4aiiHOT' O Ipolecca Yepe3 JMHEHHYIO Lenb IIyM Ha
BXO/JI€ IIEMH MOXHO CUUTATh OeNbIM?

4.B xakoM cilydae Ipy MPOXOKICHUH CIydalHOro
IpolLecca yepes JIMHEHHYIO 1eNb IPOUCXOIUT €T0
HOpMasu3anus?

5.KakoBsI cienupuiyeckne 0COOEHHOCTH CITy4aifHOTO
Ipoliecca Ha BBIXOJIE Y3KOIOJIOCHOM PE30HAHCHOM 1enu?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe evinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHHE JJIs PELICHUS 3a1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi shanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

KM-6. Anain3 npoxo:kIeHnsi CHTHAJIA ¥ IIyMa Yepe3 JUHelHHbIe QUIbTPbI
(kxBazuonTuMaJibHasi puabTpanus)

®opmbl peasmzanun: IIposepka 3aganus

Tun koHTpoILHOrO MeponpusiTusi: PacuetHo-rpaduueckas padbora

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJIbHOr0 Meponpusitusi: [IpoBepka MpaBMIBHOCTH BBITOJIHEHUS
pacyeTHOTro 3a/laHus

KpaTKOE CoA€cpKaHME 3alaHUA:
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Ha Bxoj pe30HaHCHOTO YCUIUTENS 3aJaHHOTO THIIA IMOJAETCSl CUTHAII B BUJIE
BBICOKOYACTOTHOTO UMITYJIbCA 3aaHHOW (JOPMBI M1 HOPMAJIBHBIN IIYM C 3aJJaHHOM
KOPPEISIIIMOHHON (DYHKIIMEH WM CIEKTPOM MOIIIHOCTH.

[IpoBecTH pacueT CUrHajia U XapakTEpUCTHK IIyMa Ha BBIXOJI€ YCUIIUTEIIS.

[TomoOpaTh ONTUMABHBIE TAPAMETPHI YCHUIIUTEIS /ISl IOyYeHUS Ha BBIXOJIE MAKCUMAIILHOTO
OTHOUICHUSI CUTHAJI/IITYM.

CpaBHUTH MOJYYEHHBIN PE3YNIBTAT C PE3YJIHTATOM MPOXOXKICHUS CUTHAJIA U IITyMa Yepe3
COTJIACOBaHHBIN (PUIBTD.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMmer 1.Ha BX0J1 p€30HaHCHOT0 YCHJINTEINS 3a/IaHHOT0O THUIIA [T0/Ia€TCSl CUTHAM B BUJIE
b! BBICOKOYACTOTHOI'O MMITYJIbCa 3alaHHON ()OPMBI M1 HOPMAJIBHBIN IIYM C 33aHHOM
BbIOU KOPPENSAIUOHHON (DYHKIIMEH WIIM SHEPreTUYECKUM CIIeKTpoM. Bua ycunurens u
partb UMIIYJIbCa, XapaKTep KOPPEIALMOHHON (PYHKIIMM WK CIIEKTPa MOIIHOCTH BXOJIHOTO
u nryma u ero 3¢ (heKTuBHOE 3HAaYeHUE, TapaMeTPhl UMITYJIHCOB JIaHBI B TA0OIHIIE
MpaBu 3aJaHUM.
JIBHO Paccunrtarh U HOCTPOUTH IHEPIETUUECKUIN CIIEKTP U KOPPEISILIMOHHYIO PYHKIIHIO
UCIIOJ BXOJIHOTO IIyMa.
b30Ba
Tb Tabmuia 3 - @parMeHT TaOIHIBI MHIWBHYATbHBIX 33 JaHHHI
METO[I ®da T b,
BI MH Bun § Elu|f |s]|1
pere No| M yorn | B aMI. BUJ KOPPEISIMOHHON (PyHKINHU vl M x|
S L WJIH CIIEKTPA MOIIHOCTH MM, |™M
NpUKIT UM Bk |u|B|k
aJHbI Z ¢ ¢
X s(ty=E-exy
3a1a4 OZTHO
KBa3H KacK E 7
OnTH 1 AHBI ) . 0la
MaJIbH . u K —
Iy K() = O eXPlos|=,
GuabT koHt |0 v U V U |
p—— ﬁpHH
CUTHA
. - \
2.0npenenuTh 3aKOH M3MEHEHUS OTHOAroIIel CUTHaIa Ha BBIXOJIE YCHITUTENS PH
OTCYTCTBHMHM LIyMa (METOJJOM HU3KOYACTOTHBIX SKBUBAJIIEHTOB).
3.IlonyunTs BbIpaXkeHUE JUIsl IUCIIEPCUU LTyMa (B MpUOIMKEHUH OeI0ro Iryma) u
OTHOIIEHMSI CUTHAJI/IIIYM B MOMEHT MaKCUMAaJIbHOT'O 3HAUEHUS aMILTUTY Il UMITYJIbCa
Ha BBIXOJI€ YCUITUTEIIS.
4.Haiitn 10OpOTHOCTh KOHTYpa (KOHTYPOB) YCHIIUTEIS, 00ECIICUHBAOLIYIO
MaKCHMaJbHOE OTHOIIEHUE CUTHAJI/IIIYM B MOMEHT MaKCHMaJIbHOTO 3HAYEHUS
aMIUIATY/Ibl UMITYJIbCA HA BBIXO/E YCUIIUTEIS.
Bri6paTth K03QGUIUMEHT yCUIIEHUS YCUITUTENs TaKUM 00pa3oM, YTOObI MaKCHUMaJIbHas
aMIUTUTY/1a HaNpsKEHUsl CUTHAJIA Ha BBIXOJIE YCHIIUTENs cocTaBisiia 3—5 B.
5.0npenenuth MaTeMaTHUECKOE OKUAAHKE, UCTIEPCHUIO, TUIOTHOCTh BEPOSTHOCTH,
KOPPENSAIUOHHYIO (DYHKIIMIO U CIIEKTP MOIIHOCTH HAIPSKEHUS Ha BBIXOJIE YCUITUTENS
IIPU OTCYTCTBUU CUTHaJA JJIsl BBIOPAHHOTO 3HAYeHUsI TOOPOTHOCTU U KOAPPUIIEHTA
YCUJIEHUS YCUIIUTETIS.
6.11300pa3uTh BpeMeHHbIe AuarpamMmbl (peanusaiii) pe3yabTUPYIONIEro HanpsyKeHUs
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Ha BXOJIC ¥ BBIXO/IC YCHIIUTEIIS.

7.Paccuntarth OTHOIICHHE CUTHAJ/IITYM Ha BBIXOJIE ONITUMAIBHOTO (DUIIBTPA,
COTJIACOBAHHOTO C CUTHAJIOM; CPaBHUTh ONTHMAIBHOE OTHOIICHUE CUTHAI/IITYM C
OTHOIICHUEM CUTHAJI/IIYM, MIOTYYCHHBIM MPU TOT0O0paHHOM B 1. 3 3HAYCHHUH
noopotHocTh. [locTpoUTh BpEMEHHYIO THarpaMMy CUT'HaJIa Ha BBIXOJIE
ONTUMAJILHOTO (DUITBTPA.

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

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

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BBICTABIISACTCA
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-7. KoutpoJabHas padora Ne 7. '"Y3konosocHble ciay4yaiiHble npouecchbl'

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHHss KOHTPOJBLHOIO MEpPONPHUATHA: BbINoNHEHNE 3aaHus B PYKOIIMCHOMU
dopme. Cpok BeIOTHEHUS - 90 MUHYT.

Kpartkoe conepixanue 3a1aHusi:
BrimoHuTE 3amadusa Onera

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HaTh: CTaTUCTUYECKUE 1.Ha BX01 OJTHOKOHTYPHOT'O PE30HAHCHOI'O YCHIIUTEIS C
XapaKTEPUCTUKH  Y3KOIOJIOCHBIX kodpunrenTom ycuienus 30, pe3oHaHCHOM 4acToToil 3
CIIy4alHBIX MPOLIECCOB MI'11 1 nonocoit nponyckanust 50 kI’ mogaercs Genblit

IIIyM CO CMIeKTpajibHOM mIoTHOCTRIO FY = 10 Bc.
OmnpenenuTs BEPOSATHOCTb TOTO, YTO OTHOAOIIas IIyMa
Ha BbIXOJIe ycrunTens npeBbicuT 1 B. Pemenne nokasate
rpadu4ecKu.

2.Y3KOMOJIOCHBIN ciy4aitHblil iporiecc popmupyercs
IIPU IPOXOXKJICHUHN O€JI0ro IIyMa yepe3 OAHOKOHTYPHBIN
PE30HAHCHBIN YCHIIUTENH C KO3()PUIIMEHTOM YCHIICHUS
Ha pe3oHaHCHOU yacToTe 20, pe30HaHCHOM YacToTOi 5
MI'1 u monocow npomyckanus S50 kI'n. Criektp
MOIITHOCTH LIyMa Ha BXojie yeunutens Fy = 10 Bc.
Paccunrath qucnepcuto, onpeaeauTh U MOCTPOUTD
KOPPEJSIIMOHHYIO (DYHKIIMIO Ornbarolei nyma Ha
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BBIXOJI€ YCUJIUTES.

3.Haiitu cpennee 3HaueHue U GyHKUIUIO KOPPESAILUH
Hanpspkenus U(t) Ha BeIxoje aeTekTopa orubarorieii (K =
1), Kk KOTOpOMY MOABEACHA CyMMa rapMOHHUYECKOTO
curnana 2 cos(wyt) ¥ y3K0I0JI0CHOTr0 HOPMAILHOTO
IIyma ¢ mpssMoyroiibHbIM criektpoMm F(w) = 10 Bc B
T10710CE Y9acTOT 0T W) — a0 WY + o, rae a = 10 pax/c.

Onucanne MKAJbI OIleHUBaAHUS:

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

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTENHLHO" BHICTABIISETCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoaneHus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BbICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BBHITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. CoekTpanbHBIH aHAK3 TEpHOANYECKHX curHANoB. KomruiekcHas popma psga Oypee.
CriekTp neproAnYecKoil MocieI0BaTeIbHOCTU MPSIMOYTOJIBHBIX UMITYJIBCOB..

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

3. Ha Bxoj auoaHoro aerekropa momaercs 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 IPOBOJUTCS B yCTHOW (hopMe 1o OuseraMm B BHJIE YCTHOIO OTBETa HA 3aJaHHME OWIIeTa C
MCII0JIb30BaHUEM ITOATOTOBICHHOIO KOHCIIEKTa OTBETA. BpeMsi Ha NOArOTOBKY KOHCIIEKTa OTBETA —
60 MuHyT. B pexkxnMe IUCTAaHIMOHHOTO OOYyYEHUS SK3aMEH IMPOBOJUTCS B MHUCBMEHHOU (opMme 1o
OuneraM B BUJE PYKOIMCHOIO OTBeTa Ha 3ajaHus Ownera. Bpems Ha moarotoBky orBeta — 90
MUHYT.

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

1. Komnerenuusi/Uuankarop: NJ-2omnk-1 [Ipumenser 3HaHNus eCTECTBEHHBIX HAYK U
MaTE€MaTU4YeCKHe METO/bI JIUIs PEIICHUS 3a7ja4 TEOPETUYECKOT0 U MPUKIIATHOTO XapaKkTepa

Bomnpocel, 3axanus
1.CnexTpanbHblil aHamu3 nepuoandeckux curnanoB. Kommiekcuas hopma psna Oypee.
CrniekTp neproanYecKoil Mocue10BaTeIbHOCTH MPSIMOYTOJIBHBIX UMITYJIBCOB. 3aBUCHMOCTD
[apaMeTPOB CIIEKTPA OT ITapaMEeTPOB CUTHAaJA.
2.CBoiicTBa CIIEKTPaJIbHOM MJIOTHOCTH: TEOPEMA O 3ala3/bIBAHUU, TEOPEMA O CMEILEHUN
CHEKTpa, CIIeKTpajIbHas IUIOTHOCTh TPOM3BOIHON U MHTETpasia, Teopema mnojoous,
CHEKTpaJibHas IUIOTHOCTh IPOM3BE/IEHUS U CBEPTKU ABYX QyHKIMI. CrieKTpajabHas MIIOTHOCTh
pagvouMITyJIbCa.
3.DHeprus uMmysabca. JHEPreTHUECKUI CIIEKTp, €r0 CBOMCTBRA.
4.ABTOKOppEIALMOHHASA (PYHKIINSA, ee CBoMcTBa. B3aumuo koppemsiuronHas ¢pyHkuus. CBs3b
ABTOKOPPENALNOHHON (DYHKIIUHN C SHEPTETHUYECKUM CIIEKTPOM.
5.AM konebanus, ux napamerpsl. CIeKTp, BEKTOpHas Auarpamma.
6.YM u ®M konebanus, uX napaMmeTpsl. BekTopHas quarpaMma U CeKTp Mpu MajioM U
POM3BOJILHOM HHJIeKce Moaysinuu. [Ipeumymectsa UM u @M koneGaHMii IO CpaBHEHHIO C
AM xonebGaHusAMHU.
7.CreKTpanabpHbIi METOJ] aHATIN3a TPOXOXKACHUS CUTHAJIOB Yepe3 JINHENHbIE Ienu. AHaIu3
npoxoxaeHuss AM konebaHuil uepe3 n30HpaTeNbHbIE LETH. Y CIIOBUSI HEMCKa)KEHHOMN
nepenaun AM koneOaHui.
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8. AHATUTUYECKUN CUTHAN. ¥Y3KOMOJIOCHBIN CUTHAI. AHAIUTUYECKOE MPEACTaBICHUE
Y3KOIOJIOCHOTO CUTHaJIa; (pu3nuecKkas U KOMIUIEKCHasl orubarolas CUrHasa, ee CBs3b C
AHAJTUTHYECKUM cUTHAJIOM. CIIEKTp KOMITJIEKCHOM orndaromeil y3KkonojaoCHOro CUTrHaIa.
9.MeTo HU3KOYaCTOTHBIX KBUBAJICHTOB. BBIBOJ OCHOBHBIX COOTHOLICHHH.

10.AHanM3 NMOAKIIIOYESHUS] TAPMOHMYECKOTO CUTHANIA K KOJIeOAaTeIbHOMY KOHTYPY IIpH
pa3IMYHBIX 3HAYCHUSIX YaCTOTHI CUTHAJIA.

11.Ananu3 Bo3neiicTBus BY uMITyibcoB ¢ IpsSMOYTOJIbHOM orndaronieii Ha OJJHOKOHTYpHBIE
n30MpaTeabHbIe LIEIH.

12.Ananu3s Bo3aetictBus BU uMiynnbcoB ¢ orubaromieii mpon3BobHON (GOpMBI Ha
n30KMpaTebHbIe LIEIH.

13.AHanu3 Bo3/eiCcTBUS CKauKa (ha3bl TApMOHUYECKOT0 KOJICOaHUsI Ha PE30HAHCHYIO LIEIb.
14.Ananu3 Bo3eicTBUsL OONBIIOT0 raPMOHUYECKOTO CUTHANIA HA HETMHEHHBIN 3JIEMEHT Mpu
JIMHEHHO-JIOMaHOM allpOKCUMAalUU BOJIbTAMIIEPHONU XapaKTEPUCTUKU. BbIYKMCIIEHNE aMILIUTY/L
rapMmoHuk. @ynkuuu bepra.

15.AHanu3 Bo3eicTBUS OOIBIIOT0 TAPMOHHYECKOTO CUTHAIA HA HEJTMHEHHBIN 3JIEMEHT IPH
aNIpOKCHMALIUU €r0 XapaKTEPUCTUKU CTENICHHBIM PsIOM. BblunciieHne aMIuInTy 1 F”apMOHHUK.
16.Pe3onancHbIi yeunutens 0onpux Konebannid. Cxema. [IpuHIMN neficTBus.
KonebarenbHas XxapakTepucTuka. BinsHue nepeHanpsyKeHHOTO peXuMa. Y MHOKEHHE
YacTOTBHI.

17.Bo3neiicTBre HECKOIBKUX OOIBIINX TAPMOHMUECKUX CUTHAIOB HA HEJIMHEHHBIN 31€MeHT.
OcHOBHbBIE 3aKOHOMEPHOCTH B 00pa30BaHUU KOMOWHAIIMOHHBIX YacTOT.

18. AMmutynHast Mmoaysiius cmenieHueM. Cxema. [lpuniun aeiictBus. MonynsimonHas
XapaKTEPUCTHKA. Y CJIOBUS MOTYYEHUSI HEUCKAKEHHOM MOAYIISLIUH.

19.KonnekropHslii netexktop. Cxema, MpUHLUII AelicTBUS. BEIOOp mapameTpoB Harpy3Ku.
Oco0eHHOCTH JETEKTUPOBAHUS CIIa0BIX U CUJIbHBIX CUTHAJIOB. PacueT neTekTopHOi
XapaKTEPUCTHUKHU.

20.[Inoansit nerekrop. Cxema, NpuHIUN AelcTBUSA. BbIOOp mapaMeTpoB Harpy3KH.
Koadduuuent nepenaun. BxonHoe conpoTuBieHre. AHaIN3 UCKa)KEHUH, BO3HUKAIOIIUX MTPU
HENPaBUJILHOM BBIOOpE pexuma paboThI.

21.IIpeo6pazoBaHue 4acTOThl, MpUHIMN JAeiicTBUs. CooOpaXkeHHsI O BBIOOpE MPOMEKYTOUHON
4acTOTHI U 4acTOThI rerepouHa. [lapazutHelie kaHaisl npueMa. BeiOop pesxrma paboTsl ams
YMEHBILIEHUS Iapa3UTHBIX KaHAJIOB IIpUEMa.

22.CuHxpoHHBIN AetekTop. [IpuHimn neicTus.

23.0000mmenHsbIH pag ypre. Teopema B.A.KorenbHukoBa. JluckpeTusanys CUTHAIOB C
OrpaHUYEHHBIM cIIeKTPOM. CIIEKTphl JUCKPETHBIX CUTHAJIOB.

24.BoccTaHOBJIEHUE HETIPEPBIBHBIX CUTHAJIOB U3 JUCKPETHBIX. OMNOKN TUCKPETU3ANH U
BOCCTAHOBJICHHSI CUTHAJIOB.

25.Z-nipeobpaszoBaHue, ero cBoiictea. ObpaTHOe z-ipeobpa3zoBaHue. Z-peodpazoBaHue
JUCKPETHON CBEPTKH.

26./luckperHoe npeoOpazoBanue dypne, ero cpoiicta. 11D nukinyeckoit cCBepTKH.
27.00m1ee mousaTHE 0 U poBoit 06padotke curHaioB (IIOC). JuckperHbie u udppoBbIe
CUTHAJIBI, JUCKPETHBIE U IIU(pOoBBIE ycTpoiicTBa. O0o0ImeHHas cTpykTypHas cxema LIOC.
IIpeumymectBa u Henoctatku L{OC.

28.YHuBepcalbHbII adropuT™M JUHEHHBIX HU(POBEIX GuiabTpoB (LID). UmmnynscHas
xapaktepuctuka L{®. [lepenatounas (cucremuas) pynkuus L{®. YacToTHas XxapakTepucTuka
aunerHoro L{®, cpaBHEHHE ¢ YaCTOTHOM XapaKTePUCTUKOM aHAJIOrOBOTO (PHIIBTPA.
29.PexypcuBnbie 1 HepekypcuBHbIe LD, ux cpaBuenue. [{udposoit hpunstp 1-TO Mopsiaka,
aHasiornuHelii RC-nienu.

30.@opmel peannzanuu L[D: npsimast 1 KaHOHWYECKAas; MOCIEI0BATENIbHAS U MapaAJIIeIbHas.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Uemy paBHa yacToTa MepBOM TAPMOHUKHU TIEPHOTUIECKOTO CUTHANIA, H300pa)KEHHOTO Ha
pHcyHKe‘7

nnn.

R PRI 8 o 10 11 12 13 14 15 16 17 18 19

OTBeThI:
VYkaxute npaBuibHOE 3HaUeHUE B [KI'11]

Bepnsiii otet: 200
2.Moaynupytomas yacrora YM-curnana pasna 2 k', unaekc moaymsiuuu m = 10. Yemy
paBHa JieBUALIUS YaCTOTHI?

OTBeTHI:
VYkazaTh 4nci0BO€ 3HaUYCHUE B Kl 11

Bepnpiii otBeT: 20
3.AM-curnan ¢ kospdunuentom moxymsituu 100% momaercs Ha BXOA OAHOKOHTYPHOTO
pe3onancHoro ycunutens. [llupuna crniektpa curnana B TOYHOCTH COBMAAAET C HIUPUHOM
YaCTOTHOW XapaKTepUCTUKH ycuiutens Ha ypoBHe 0,707. Uemy paBeH koddduiiveHT
MOJYJISIIAY CUTHAJA HAa BBIXO/IE YCUITUTEIS?

OTBeTHI:
VYka3aTh UMCIOBOE 3HAYEHNE C TOYHOCTHIO JI0 TPEX 3HAYAIUX LUupp

Bepnsiit otet: 0,707
4.Ha HenuHeiHbIH SIeMeHT ¢ BOIBTAMIIEPHOI XapakTepucTHKOH [ = a + atu + aiu
MO/Ial0TCS 1Ba TADMOHUYECKUX CUTHANA C YacToTaMU ®1 ¥ 2. MOXKeT 11 OSIBUTHCS B TOKE
COCTaBJISOIIAs C YacTOTON 2m1+®27?

OTBeTHI:
na / HeT

BepHbelit oTBeT: HET
5.BeiOpaTh HHTEpBAT TUCKPETU3AIMN TTPSIMOYTOJIBHOTO UMITYJIbCA JNIUTETLHOCTHIO 40 MC.
B xadecTBe HauMBBICIIEH YacTOTHI criekTpa fB MPUHATH Takoe 3HAUEHKE, KOTIa CIICKTpaIbHAs
MJIOTHOCTh UMITYJIbCa OOpaIiaeTcs B HyJ b B YETBEPTHIMA pa3.

OTBeTsI:
VYkazarb YnCI0BOE 3HAYECHHE B [MC]

Bepnsiit otBer: 5

2. Komnerenuust/Muaukarop: M/1-2onk-3 Beibupaer criocoOs! u cpeacTBa M3MEpeHUi 1 POBOIUT
DKCIEPUMEHTAJIbHBIE UCCIICJOBAHMUS

Bonpocsl, 3aganus
1.CnexTpanbHblil aHaJIN3 HEMEePUOANUECKUX CUTrHaNIOB. CrieKTpaibHast I0THOCTh. CBs3b
CIIEKTpa MEPUOTUUECKON MTOCIIEI0BATEIbHOCTH CO CIIEKTPAIBHOM IUIOTHOCTBIO OJHOTO
umnynbca. CeKTpanbHble INIOTHOCTH OCHOBHBIX CUTHAJIOB: IIOCTOSIHHOT'O CHTHaa, d-
GyHKIMH, TPSIMOYTOJIBHOTO UMITyJbca. CrekTpalibHas III0THOCTh FTApMOHUYECKOT0 CUTHAaA.
CrnexTpanbHast INIOTHOCTH POU3BOJIBHOTO MEPUOINYECKOTO CUTHAJIA.
2.I1pu Kakux ycloBUAX 00eCreurnBaeTCsl HEMCKaXeHHOe ycuieHne AM CUTHajoB B
HEJIMHEWHBIX PE30HAHCHBIX YCUIIUTEIAX?
[Toxaxkute BEIOODP YCIIOBUN HEMCKA)XEHHOTO ycuieHUsI AM CUTHAJIOB C MTOMOIIBIO
K0JIeOaTebHOM XapaKTePUCTHKH.
3.M3o6pasute cxemy THMOTHOTO AeTeKTOpa. KauecTBeHHO HapUCYNTE CIEKTpaIbHBIC
JarpaMMbl BXOJTHOTO HAIPSKEHMS], TOKA IUOJA U BBIXOAHOIO HANPSKEHUS IPU [0J1a4e Ha
BXOJl OJTHOTOHaJIbHOr0 AM-cursaina.
N3 kakux cooOpa>keHui BBIOUPAIOTCS MapaMeTphbl Harpy3ku JeTekTopa?
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4.Yt0 Takoe nepeHanpsyKEHHbIA PEKUM B pe30HaHCHOM ycwuintene? [Ipu kakux ycnoBHsaX OH
BO3HUKAET?

5.Yto Takoe kosebarenbHas xapakTepuctuka? M3o0pasure xapakTepHbIil BUJ] ceMeiicTBa
KoJsiebaTenbHbIX XapakTepucTuk. Kak 1o kosnebarenbHbIM XapaKTepUCTHKaM BbIOPATh PEXUM
paboThl yCUIIUTENA Ul HEUCKaKeHHOTro ycuiieHuss AM curnana?

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

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHU I

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 IPSMOYTOJIBHOM orubaromieid. YacTora 3an0JHEHUST UMITYJICOB COBIAIACT 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 COCTABIIAIOMINX (B KI'1T)

Bepnsiit otBeT: 0; 2; 4

3. Komnerenuus/Muaukarop: NJ{-3onk-3 O0pabaTeiBaeT 1 MpenCTaBIIsAET MOTydCHHBIE
HKCIIEpUMEHTANIbHbIE JJAaHHBIE 111 IOJTY4YEeHUsI 0OOCHOBAHHBIX BHIBOJIOB

Bonpocsl, 3aganus
1.Kak u3MeHMTCs CIEKTp MEPHOAMYECKOTO CUTHAJIA, €CIIM EPUO]l TOBTOPEHHSI UMITYJIbCOB
YBCIUYUTCA BABOC ()IJ'II/ITGJ'II)HOCTI) " aMIUIMTyaa UMITYJIbCOB HE I/ISMGHHIOTCSI)?
2.Kak u3MEHUTCS CIEKTP MPSIMOYTOJIBHOTO UMITYJIbCa C BBICOKOYACTOTHBIM 3all0JTHEHUEM,
€CJIM 4acTOTY 3allOJHEHUs YBEIUYUTh BJBOE?
3.Kak u3MEeHUTCS CIEKTP NPSIMOYTOJIBHOTO UMITYJIbCA C BBICOKOYACTOTHBIM 3all0JTHEHUEM,
€CJIN JUIUTEIbHOCTh UMITYJIbCa YBEIUUUTh BIBOE?
4.Kak u3MEHUTCS CHEKTP NEPUOANUECKOr0 CUTHAJA, €CIIN JUINTEIbHOCTh Ka)XA0r0 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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2B 2B

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 aMIUIUTY bl curHaia (B B)

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

JI1st Kask 101 MO3UITUU BOIIPOCa HY>KHO YKa3aTh YMCIIOBOE 3HAUEHUE OTBETA.
Bepnpsiii orBet: a) 50 0) 1 B) 0,4 1) 14 1) 6

11. Onucanue wikanvt oyenusanus

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI 1aHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 70
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BeIogHeHa B paMKkax ""0a3o0Boro"
ypOBHS. BONBIIMHCTBO OTBETOB JaHbI BEPHO. B yacTu Martepuana 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 vinoineHus sHanus: Pabota He BBHITIOIHEHA WK BHIMIOTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

1I1. IIpaguna évicmaesnenusn umo2o60i OYeHKU no Kypcy

OneHka 3a 5 cemecTp ompenensieTcss B cooTBEeTCTBUM ¢ [lojoskeHreM 0 OauTbHO-PEUTHHTOBOM
cucreMe mansa cryneHtoB HUY «MDUW» Ha OCHOBaHMM CEMECTPOBOM M HK3aMEHAIMOHHOU
COCTaBJISIOIIMX. 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 METOANKY IKCIIEPUMEHTAILHOTO ONpeieieHus (PyHKIUN
pacnpezeneHus 3proJu4eckoro ciydyaiHoro mpouecca?

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

4 B nojaeTcs Ha ANEKTPUUYECKYIO LIETIb, COCTOSIIYIO U3 I1OCJIE0BATEIBHO COEIMHEHHBIX AU0AA
u pe3ucropa. ConpoTUBICHUE AHO1a B IpsAMOM HanpasieHuu paHo 100 Om, B oOpaTHOM
HanpaBiieHuu — OeckoneuyHocTu. ConpotuBiieHue pesrcropa pasHo 300 Om. Haiiti miioTHOCTh
BEPOSITHOCTH HANPSKEHUS HA PE3UCTOPE.

[TocTpouTh MIOTHOCTH BEPOATHOCTH HAIIPSHKEHUN HA BXOJE LIENIU U HA PE3UCTOPE.

IIpoueaypa nposenenus

OK3aMeH IIPOBOJUTCS B yCTHOM (hopMe 1o OuseraM B BHJIE YCTHOIO OTBETA HA 3aJaHHeE OWIIETa C
MCII0JIb30BaHUEM ITOATOTOBICHHOIO KOHCIIEKTa OTBETA. BpeMsi Ha NOArOTOBKY KOHCIIEKTa OTBETA —
60 MuHyT. B pexkxnMe IUCTAHIMOHHOTO OOYYEHHS SK3aMEH MPOBOJUTCS B MHUCBMEHHOW (Gopme 1o
OuneraM B BUJE PYKOIIMCHOI'O OTBeTa Ha 3ajaHus Owiera. Bpems Ha moarotoBky orBeta — 90
MUHYT.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YIbHAN 08
0CBOCHUSA OUCUUNTUHDL

1. Komnerenunst/Uuaukarop: UJ1-2onk-1 [Ipumensier 3HaHNUs eCTECTBEHHBIX HAYK U
MaTeMaTUYECKUE METOIbI JJIsl PEIICHUS 3a7a4 TEOPETUUECKOTO U MPUKIATHOTO XapaKkTepa

Bonpocel, 3aganus
1.Cnyuaiinble mpoueccsl. MHOroMepHas INIOTHOCTh BEPOSATHOCTH CIIy4ailiHOTO Ipolecca.
CranuoHapHOCTb Clly4aifHOTo npouecca. MaremaTHueckoe 0KUIaHUE U AUCTIEPCHsl.
2.KoppensauonHas pyHKIUS ciydaifHOTO npolecca U e€ cBoiicTBa. IHTepBan KOppensuuu.
B3aumnas koppensunoHHas QyHKIMSL.
3.CriexTpanbHas IVIOTHOCTh MOIITHOCTH (9HEepreTuueckuit crnektp). CBoicTBa S3HEPreTHYECKOTO
criektpa. Teopema Bunepa-XvHunHa.
4.0OcHOBHbIE HCTOYHUKH ITYMOB B MEIULMHCKUX MPUOOpax M UX XapaKTEePUCTHKH. TeroBoi
mryM. J{po6oBoii mym. dusnonorunvyeckue noMexu.
5.AHanu3 BO3ACUCTBUS CIy4ailHBIX NIPOLIECCOB Ha JUHENHBIE 1ienH. CIeKTpaibHbIN U
KOPPEJALIMOHHBINA METO/IbI aHAJIN3A.
6.Bo3zaelicTBue Genoro nryma Ha uHeiHyto 1enb. [llymoBas nmonoca nuHeitHOH nemnu.
CrarucTyecKkue XapakTepUCTHUKY IIIyMa Ha BBIXO/IE JIMHEHHOW LIETIH.
7.Ananu3 Bo3eUCTBHs Oenoro nryma u koppenupoBanHoro myma Ha RC nenb. CoOCTBeHHBIN
myMm RC-nenn.
8.AHanuM3 BO3/1EHCTBHS CITydaifHBIX NPOLIECCOB Ha JIMHEWHBIE N30UpaTeIbHbIe LIEMH. XapaKkTep
KOPPESIIIMOHHON (PYHKIINHK ITyMa Ha BBIXOJE U30MPATEIbHOM 1IETIH.
9.Ananu3 Bo31€UCTBHsI OEIOro IIymMa Ha pe30HAHCHBIM yCUIIUTENb. DHEPreTHYECKU CIIEKTP U
KOppesiioHHas (YHKIIHS IIyMa Ha BBIXOJE€ OJHOKOHTYPHOI'O PE30HAHCHOTO YCUITUTEIIS.
10.Y3KomonocHble cinydaiiHble npouecchl. [lonstre o6 orubatomei, Gpasze, cuHpasHOH U
KBaJIpaTypHOH KOMIOHEHTaX. BbIBO/ BbIpaskeHUs ISl IUIOTHOCTU BEPOSTHOCTH Ornbaromiei u
¢ba3sbl.
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11.Y3komonocHble ciydaiinble npouecchl. [lonsTre 06 orubatomieit, Gpasze, cuHpa3zHON U
KBaJpaTypHOU KoMmoHeHTax. KoppensimonHas GyHKIHs Orudaronieii y3KomoJIoCHOTO
CIIy4alHOT O IIpouecca.

12.CraTuctrueckue XxapakTepUCTUKH Orudaroieii CcyMMbl FTapMOHHUYECKOTO CUTHAJIA U
Y3KOIOJIOCHOI'O HOPMAJIBHOI'O IIyMa.

13.Bo3aelicTBMEe HOPMAJILHOTO Y3KOIOJOCHOTO CIYYaitHOTO Mpolecca 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 COrIacoBaHHOro (pumnbTpa. [lonarue o
KBa3UONTHUMAJIbHBIX (PHIIbTPAX.

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

17.Ha nocnenoBarenbuyio RC-1ienb mogaeTcss HopMalibHBIN CllydaiHblit mporece X(t) ¢
HYJIEBBIM CPEIHUM 3HAYCHHEM. 3HAUCHHUS SHEPreTHUECKOro criekTpa mpoiiecca 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 MiI0THOCTh BEPOSITHOCTH HAIPSHKEHUS Ha
KOHJICHCATOPE.

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

19.Ha Bxox cxembl, H300pakeHHON Ha PUCYHKE, MTOJIaeTCs CIIydalHbIi mpoiiecc,
PaBHOBEPOSITHO pactipeiesieHHbIid Ha oTpe3ke [—1; 3]. ConpoTuBiieHHEe 11U0/1a B IPSIMOM
HAIpPaBIEHUU PaBHO HYIIO, B 00OpaTHOM HaIlpaBIeHUU — OECKOHEYHO Besuko. Haiitu
MaTeMaTUYeCKOe 0)KHUIAHNE U TUNIOTHOCTD BEPOSITHOCTH PY(Y) HANPSDKSHUS HA BBIXO/IE CXCMBI.
[ToctpouTsh rpaduk 3aBucuMoct pPy(Yy).

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, mrymoBas mosoca meru 20 kI, KoahdUIMEeHT yCHIIeHUs Ha pe3oHaHCcHOM Jactote — 20.
Onpenenutsd 3¢ eKTUBHOE HANPSHKEHUE, YHEPTETUUECKUH CTIEKTP U KOPPETSILIMOHHYIO
(GYHKIMIO IIIyMa Ha BBIXOJE YCHIIUTETS.

21.Ha BX0J1 OIHOKOHTYPHOI'O PE30HAHCHOT'O YCUJIUTEJIS 101aeTCsl OeIblii 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 JeTekTop orubatoiieii ¢ koadduiueHTom
nepenaun Ko = 1. OnpeaenuTs MIOTHOCTh BEPOSITHOCTH U KOPPEISAIIMOHHYIO (DYHKIIMIO IIyMa
Ha BBIXOJIE JIETEKTOpa.

22.HailTi 1 NOCTPOUTH KOPPEISIIMOHHYIO (PYHKIIHIO CIIy4aifHOTO Mpoliecca

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

23.Ha Bxop unterpupymomieit RC — nenu nojaercst cymma rapMoHudeckoro curaaia 2cos(10t)
u 6enoro mryma X(t) co cekrpanbHoit wiotHocThio FY = 10 B.c. Onpenenuts napamerpsi RC
— LIENH, IPU KOTOPBIX OTHOIIEHWE aMIUIUTY/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 KOHJEHCATOPOM
C = 1 u® npu komHaTHOM Temmneparype. OnpeneauTsb 3GHEKTUBHOE HANIPSHKEHHE,
KOPPENSUOHHYIO (YHKIIMIO U TUNIOTHOCTH BEPOSITHOCTHU IIyMa Ha KOHJCHCATOPE.
25.0npenenutb MaTeMaTHYECKOE OKUAAHUE U KOPPEIALUOHHYI0 (DYHKIHIO orudaromieit
Y3KOIOJIOCHOT'O CIIY4aiiHOTO IIPOLIECCA HA BBIXO/I€ OJIHOKOHTYPHOI'O PE30OHAHCHOTO YCUJIUTENSA
¢ mapametrpamu: fp =2 MI', Q = 100, Kp=40. Ha BX01 yCHIINTEIIS IOCTYIACT OCIIBIN IIIYM CO
cHeKTpanbHOi miotHocTeio FY = 10 B.c.

26.KakoBa cBsI3b MEXy KOPPEISITMOHHON (DYHKITUEH, SHEPTETUYECKUM CIIEKTPOM U
Jucriepcueit cirydaiftnoro npouecca? Kakoit ¢pusnueckuii cMbICT IMEET TUCTIepCHs?

Matepuanbl /151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.CnyyaiiHblii IpoIecC ¢ paBHOMEPHBIM 3aKOHOM pacipe/eiicHus Ha uHTepsaie [—4; 4]
MOJIaeTCsl Ha OAHOCTOPOHHUI OTPAaHUYUTENb, CXeMa KOTOPOT0 H300pakeHa Ha PUCYHKE.
ConpoTuBieHHe 110/a B MPSIMOM HAMPaBICHUH CIEIyeT 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 CIIEKTPOM MOITHOCTH B Tojioce 4acToT oT 0 g0 5 MI'tt. [1apamerpsr nenu: R =
10 kOm, C = 10 H®. Onpeaenure TUCIEPCUIO ITyMa HA KOHJIEHCATOPE.

OTtBeTHI:
PesynbraT mpezacrasuth B [B]

Bepnsriit otsert: 0,02
4.Ha Bxon unterpupytoieit RC-uenu (OHY) monaercs cyMMa rapMOHHYECKOTO CUTHAJA ¢
yacroroit 100 kI'11, ammumntyoii 2 B u 6emoro myma x(t). Onpenenure 4acToTy cpesa
¢bunbTpa, Mpu KOTOPOH OTHOIICHUE (] aMITJTUTYABI CUTHAJA K CPEAHEKBAAPATUIECKOMY
3HAYEHUIO IIyMa Ha BBIXOJE LIeM MPUHUMAET MaKCUMaJIbHOE 3HAaUCHHUE.

OTBeTsI:
3anummTe oTBeT B [KI 11].

Bepnsiii orBet: 100
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2. Komnerenmuss/Muaukarop: M/1-2onk-3 BeiOupaer criocoOs! u cpeacTBa M3MEpEeHUi U POBOIUT
9KCIIEPUMEHTAIbHBIC HCCIICAOBaHUS

Bomnpocel, 3axaHus
1.Oproauueckoe CBOMCTBO CIIyYalHBIX MPOIECCOB. METO/IbI IKCIEPUMEHTAIBHOTO
ONpeIeTICHUSI CTATUCTUYECKUX XaPAKTEPUCTUK IPrOoJAUUECKUX MPOIIECCOB.
2.0nummuTe METOAUKY IKCIIEPUMEHTAILHOTO ONPEEIICHHUS IIOTHOCTH BEPOSATHOCTH
AProJMYeCKOro ciay4yaiHoro mnpouecca?
3.0nummTe MEeTOIMKY 3KCIEPUMEHTAIBHOTO ONPEAeNICHUS KOPPEIALUOHHON (QYHKIIUU
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. Peanusanus cimydaifHOro nporecca npuBeieHa Ha pUCYHKE.
Onpenenure:

1. 1) maTemaTtuyeckoe oxungaHue

2. 2) gucnepcuio

3. 3) BEpPOATHOCTb TOTO, YTO CNY4aMHbIN NPOLECC NpeBbIlaeT 3HaYeHe 2 B.

; __u(z‘), B

72

-1

OtBeTsI:
JI1s1 KaXk 01 IMO3MIMK BOIIPOCA HY’KHO YKa3aTh YUCIOBOE 3HAYEHHE 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.OnexTpuueckast Lelb COJIEPKUT TPU UCTOUYHMKA HOPMAJIBHOIO IIIyMa, BKIIOUEHHbIE
nocienoBarenbHo. DPPekTUBHOE HapsHKEHNE IEPBOro HCTOYHMKA IITyMa paBHO 6 B, BToporo
— 2 B, tpetbero — 3 B. Onpenenure 3¢ppekTUBHOE HANPSIKEHUE CYMMapHOTO 1Iyma,
JENCTBYIOIIETO B LEMH.

OtBerTsI:
Pesynbrar npencraButs B [B].

BepHsiii otBeT: 7

3. Komnerenuusa/Muankarop: UJ1-3onk-3 OOpabaTeiBacT U NpeaCTaBIsSeT 0TyICHHbIE
SKCIIEPUMEHTAJIbHbIE JaHHBIE JIJIS TOTY4YeHHs] 0OOCHOBAaHHBIX BBIBOJIOB

Bomnpocel, 3axanus
1.KakoBsI cnienuduaeckie 0COOEHHOCTH KOPPEISIITUOHHON (DYHKIIMHU CIIy9aifHOTO Mpoliecca Ha
BBIXO/JI€ Y3KOIOJIOCHON pe3oHaHCHOI nenu? Hapucyiite rpaduk 3Toi KOppesiMoOHHON
¢ynkun. Kak uamMeHuTcs rpaguk, €ciii pe30HaHCHAs 4acTOTa LENU YBETUUYUTCS B 2 pasa
(k03¢ GuUIMEHT nepeaun Ha pe30HaHCHON YacTOTe U M0JI0ca MPOITYCKaHUs He MEHSIOTCS)?
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2.Kak u3MeHuTCs AUCIIEpCHs IIyMa Ha BBIXO/1€ OJTHOKOHTYPHOI'O PE30HAHCHOTO YCUIIMTEI,
€CJI YBEIMYUTh JOOPOTHOCTh KOHTYpA YCHIINTEIS IPU HEU3MEHHOM KO PULIUEHTE
yeusnenusa? Ha Bxon ycunuTens mogaercst Oenblil mrym.

3.B xakoMm ciydae npu IpoX0XKJICHUHU CIIy4ailHOTo mpolecca yepe3 JIMHEHHYIO 1IeTb
IPOUCXOIUT €ro HopManu3zauusa? Yem 370 MOXKHO OOBACHUTH?

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Ha Bxox RC-uienu nojmaercs 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®. Mo>xHO JI1 BXOAHOU IITyM CUYUTATh OeIbIM?

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 SBIISI€TCS O€TbIii IITyM. BBeIuTE COOTBETCTBYIOUIYIO
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 BeIIOIIHEHa B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYITMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTa BeIONHEHA B paMKax "6a3oBoro"
ypOBHs. BOJIBIIMHCTBO OTBETOB JaHBI BEpHO. B yacTu maTepuana ecTh He3HAUUTEITbHbIE
HEJIOCTATKU

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6binoiHenus 3nanus: Paborta BBIMOIIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4acCTh 33JJaHHsI BBIMIOJIHEHA BEPHO. Ha BOIPOCHI YTITYOJIEHHOTO 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
Ornenka 3a 6 ceMecTp OINpeaensieTcss B COOTBETCTBUU ¢ llomokeHueM o OalTbHO-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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