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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 cnoco0eH HCIoaL30BaTh IIOJIOKCHMS, 3aKOHBI U METOJbI €ECTCCTBCHHBIX HAYK U
MAaTCMAaTUKHU JJId pCUICHUA 3aaa4 HH)KGHGpHOfI JACATCIIBHOCTH
I/II['Z HpI/IMeHﬂeT €CTCCTBCHHOHAYYHBIC 3HAHMA, (1)I/I3I/ILIGCKI/IC 3aKOHBI U MaTEMAaTHUYCCKUC
MCTOJbI AJId PCIICHHUA 3aaa4 TCOPCTUUICCKOTO U IMPUKIIAAHOTO XapaKTepa

2. OIIK-2 crmocobeH caMoCTOSATEILHO POBOIUTH YKCIIEPUMEHTAIbHBIC HCCIICIOBAHUS U
MCII0JIb30BAaTh OCHOBHBIE MPUEMBI 00PaOOTKH U MPEACTABICHUS MOJTYYCHHBIX JAaHHBIX
N]1-2 BeiOupaeT ciocoObl U CpeCTBA U3MEPEHUN U TPOBOJIUT SKCIIEPUMEHTAIbHBIE
HCCIICAOBaHUS
NJ1-3 OOpabaTbIBaeT U MpeICTaBISAET MOTYYCHHbIE SKCIIEPUMEHTAIbHbIE TaHHBIC JUIS
MoJTy4eHUs 000CHOBAHHBIX BHIBOJIOB

K BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. Koppensimuonnas GpyHKIHs 1 MOAynupoBaHHble curHaiibel (KoHTponbHas paboTa)
2. Henunelinoe npeoOpa3oBanue ciydaitHoi BennunHbl (KonTponbhuas pabota)
3. IIpoxoxaeHue ciy4ailHbIX MpolieccoB uepe3 JuHenHble nenu (KontponabsHas padora)
4. Y3konosocHsble ciny4aiiablie pouecchl (KontponbsHas padora)

Dopma peannszanuu: BeinonHeHne 3agaHus
1. Tect Ne 1 "CnexrpanbHoe npeacrasienue cursanos" (TectupoBanue)
2. Tect Ne 2 «IIpoxoxieHne cUrHajaoB yepes auHeitnble nenu» (Tectuposanue)
3. Tect Ne 3. «IIpeoOpa3oBaHue rapMOHUYECKOIO CUTHAJIA B HETMHEHHBIX LEMIX»
(TectupoBanue)
4. Tect Ne 4. «[IpoxoxieHHe CUTHAJIOB Yepe3 HelauHelHble enu» (TectupoBaHue)

Dopma peanmmzanuu: ITncemenHas pabora
1. [luckpeTHble curHansl U udpossie GuiabTpsl (KoHTponbHas paboTa)
2. Henuneiinbie mpeoOpazoBanus curnaioB (KortponbHas padoTa)
3. IlpoxoxaeHue paauocurHanoB yepes auHeitHble nenu (KontponsHas padora)

®Popma peannszanmu: [Iposepka 3amanus
1. AHanu3 Npoxo>KACHUs paJMOCUTHAIIOB uepe3 u3bupatenbHble nenu (PacuerHo-
rpaduueckas padoTa)
2. AHanu3 IpoXOJKICHUS CUTHAJIA U [ITyMa yepe3 JIMHEeHHbIe PUIBTPhI (KBa3HONTUMAIbHAs
¢buneTpamus) (PacuerHo-rpadudueckas padbota)
3. Pacuer cekTpoB panoTeXHHUECKUX cUrHaNoB. (PacueTHo-rpaduyeckas padbora)

®opma peanuzaruu: CmemanHas Gopma
1. AMIIIUTY/IHOE IETEKTUPOBAHUE CUTHAJIOB JUOAHBIM JieTekTopoM (JIaboparopHas paboTta)
2. Bo3zeiicTBre rapMOHUYECKOTO CUTHAIA HAa HETMHEWHBIN deMeHT (JIabopaTopHast paboTa)
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3. 3aKoHBI pacrpeaesieHusl cydaiHbIx mporeccoB (JlaboparopHas pabota)

4. KoppensuoHnHble (yHKINU U CIEKTPbI MOIIIHOCTH CIy4YailHBIX mpoueccos (JJabopaTopHast
pabora)

5. IlpoxokaeHNE aMIUTUTYTHO-MOTyTUPOBAHHBIX CUTHAJIOB Yepe3 PE30HAHCHYIO LIEh
(JTaboparopnas pabota)

6. [IpoxoxaeHne CITy4aifHbIX MTPOIIECCOB uepe3 MnHelHbIe 1enu (Jlaboparopras padoTa)

7. CexTpsI epuoandeckux curuajioB (JIlaboparopnas pabora)

BPC nucnUILInHbI

5 cemectp

Beca KOHTpOIBHBIX MeponpusThii, %o

Mppe | K | K | K| K| K| K|K|]K|]K|]K|K|K|K|K
KC M- | M- | M- | M- | M-|M-|M-|M-|M-|M-|M-| M| M- | M-
KM: 1 2 3 4 S) 6 7 8 9 110 |11 |12 | 13 | 14

Paznen
JTUCIIUTILIT

HWHbI

Cpok | 2 2 4 5 6 6 9 10 | 10 | 10 | 14 | 14 | 15 | 16
KM:

OcHOBBI TEOpUU
JETEPMUHUPOBAH
HBIX CUTHAJIOB

Marematuueckue
MOACIN
JACTCPMUHHUPOBAH
HBIX CUTHAJIOB.

CnexrpanbHbIi
aHaIu3
MEPUOANUECKUX
CUTHAJIOB.

CrnekrpanbHoe
IpeCTaBICHUE
HENEPUOANYECKU
X CUTHAJIOB.

Koppensaunonssl
1 aHanu3
JIEeTePMUHUPOBAH
HBIX CUTHAJIOB

MonynupoBaHHBI
€ CUTHaJIbl

Ananus
MIPOXOKICHUS
JIETEPMUHUPOBAH
HBIX CUTHAJIOB
yepes3 JIMHENHbIE
pPaIuOTEXHUYECK
ve Lenu

CnekTpaibHBII
METOJ
MIPOXOKICHUS
JIETEPMUHUPOBAH + + + +
HBIX CUTHAJIOB
4yepes3 JIMHEMHbIE
Henu




MeTton
HU3KOYAaCTOTHBLIX
SKBUBAJIEHTOB

ITpeoOpa3oBanue
CUTHAJIOB B
HEJIMHENHBIX U
napaMeTpHYecKu
X LeMsiX

Bo3neiictBue
rapMOHHUYECKOTO
cHTHaJIa Ha
HEJTMHEHHBIN
3JIEMEHT

Henuneinoe
pE30HaHCHOE
YCUJICHHE.
YMHOXEHNE
YaCTOTEHL.

Bo3zgeiictBue
HECKOJIBKHX
FapMOHUYECKUX
CHT'HAJIOB Ha
HEJIMHEHHBIN
JJIEMEHT.

ITomyyenune
aAMILTUTY/IHO-
MOJTyJINPOBAHHBI
X KoyebaHuit

[erextupoBanue
AM cursazios.

[TpeoOpa3zoBanue
CUTHAJIOB B
napaMeTpPHIECKU
X LEeMsX.

JuckperHbie
CUTHAJIBI U

¢ poBbIe
buIbTPHEI

Maremarnueckoe
onucaHue
I[I/ICerTHI)IX
CUTHAJIOB

Ob1iee nousaTue
o nudpoBoii
00paboTke
curnainos (L{OC).
JIuneitnbie
upoBbIe
GuIbTPHI U UX
XapaKTEPUCTHKHU.

Dopmsbl
peanusanuu
aJITOPUTMOB




udposoit
bunpTpanumn

OCHOBBI CUHTE3A
LD u 3 PpexTs
KBaHTOBAaHUSA B

1®.

Bec KM: | 5 7 8 110 | 5

8 | 10

6 cemecTp

Beca KOHTpOIBHBIX MeponpUsITHL, Y0

Nunexc

Pa3nen nucuunnnHb

KM-
1

KM-
2

KM-
3

KM-
4

KM-
5

KM-
6

KM-

Cpox KM:

4

5

8

9

12

13

13

XapakTepUCTUKH CIyYalHBIX POLIECCOB

CHy‘laﬁHHe IMPOHCCChI 1 UX XaPAKTCPUCTHUKH

KoppensimuonHas 1 B3auMHO KOPPEISITHOHHAS
byHKIIMN

CrnekTrpanbHast 1oTHOCTh MoHocTH (CIIM)
CITy4aifHOTO Tpolecca

HcTouyHuky nryma B paJuOTEXHUYECKUX
YCTPOMCTBAX

AHanM3 NpoX0oXKIEHUs CIIy4ailHbIX MTPOIIECCOB
yepes JInHelHble nenu. OnTuManbHas u
KBa3UONTHUMAJIbHAS JIMHEHHAS (PHIIbTpAIHsI

METO/Ibl aHAIN3a ITPOXOXKICHUS CITyYalHbIX
MIPOLECCOB Yepe3 JIMHENHBIE LEMH

Belfenenye nojae3Horo Curuania ¢ oMoIbo
JIMHEHHOr0 YaCTOTHOTO (PUIIbTpa

V3K0N0I0CHBIE CHy‘I&ﬁHBIC IMPONLECCCHI.

XapaxTepucTuku orudaronieit u dassl
Y3KOINOJIOCHBIX CIy4alHBIX IPOLIECCOB

Bo3snelicTBre y3K0m0JI0CHOTO HOPMaIbHOIO
CIIy4allHOTO Ipoliecca Ha KBaAPATUYHBIN
JIETEKTOP OruOaromeH.

Bec KM:

15

10

15

10

15

25

10
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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
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
OIlK-1 NJI-20mk-1 [Tpumensier | 3HaTh: Koppensnuonnas ¢pyHkus 1 MmoayinrpoBaHHble curaaisl (KonTposbHas
€CTECTBEHHOHAYYHbIC MaTeMaTH4YeCKHe MOJIET! pabota)
3HaHUS, ¢busnveckne | JeTepMUHUPOBAHHBIX [IpoxokneHre paguocurHanoB uepes JuHelnsie nenu (KontponbHas
3aKOHBI M MaTEeMaTHUYECKHE | CUTHAJIOB M HX pabota)
METOMBI JUIS PEUICHUS 3a7ad | XapaKTePUCTUKH Henuneitnpie npeobpazoBanus curnanoB (KonTponsHas padora)
TEOPETUYECKOTO U | METOJBI pacueTa Juckpernsie curHansl u nudpossie GpuinbTpsl (KonTponbHas padoTa)
NPUKJIIAJHOTO XapaKTepa MIPOXOKICHHS Pacuer criekTpoB pagnoTeXHH4YeCKUX curHajioB. (PacuerHo-rpaduueckas
JETEPMUHUPOBAHHBIX pabora)

CUTHAQJIOB Yepe3 JIMHEHHBIE
LENH

METO/BI pacyeTa
XapaKTEPUCTHK
JETEPMUHUPOBAHHBIX
CUTHAJIOB IIPU IIPOXOKIECHUH
4yepe3 HeIMHEHHbIE LETH
OCHOBHBIE XapaKTEPUCTUKH
JVCKPETHBIX CUTHAJIOB U
1UGPOBBIX PUIBTPOB
METO/BI pacyeTa
CTaTUCTUYECKUX
XapaKTEPUCTUK CIIyYaHHbBIX
IIPOLIECCOB HA BBIXOJE
JTMHEWHOW TIETTH
CTaTUCTUYECKUE
XapaKTEPUCTUKH

AHanmm3 mpoxXoXKJIeHHS PAJHOCUTHAIOB Yepe3 n30upaTesbHbIC TeTH
(Pacuetno-rpagpuueckas padora)

Henuneiinoe npeobpazoBanue ciayyaiiHoi BenuunHbl (KoHTpoiabHas
paborta)

[IpoxoxaeHue caydailHbIX MPOLECCOB Yepe3 JIMHEHHbBIE ETTH
(KonTposbHas paboTta)

VY3komnonocHsle ciydaiinble npouecchl (KonTponbHas padota)

AHanu3 IpoxX0XkKIeHUs CUTHAJA U IITyMa Yepe3 TUHEHHbIE PUIBTPHI
(kBazuonTumanbHas punsTparus) (Pacuerno-rpaduueckas padbora)
Tect Ne 1 "CnextpansHoe npencrasienne curaanoB” (TectupoBanue)
Tect Neo 2 «IIpoxoxkaeHNE CUTHAJIOB Yepe3 JIMHEHHBIE LETTH
(TectupoBanue)

Tect Ne 3. «IIpeobpazoBaHre TaApMOHUIECKOTO CUTHAIA B HETMHEWHBIX
uernsx» (TectupoBanue)

Tect Ne 4. «[IpoxokI€HUE CUTHATIOB YEPE3 HEIIMHEHHBIE LTI
(TectupoBanue)




Y3KOIIOJIOCHBIX CIIY4alHBIX
MPOILECCOB

YMeTs:

BBIOMPATh M MPABUIIBHO
HCIIOJIb30BaTh METOIbI
peLICHMS TPUKIIAJIHBIX 3a/1a4
KBa3HONTUMAILHON
(bunpTpanuu cCurHaia
BBIOMPATh U MPABUIILHO
HCITOJIb30BAaTh METOIbI
pelIeHus 3a1a4
onpeeICHUs
XapaKTEPUCTUK
JIETEPMUHUPOBAHHBIX
CHUTHAJIOB IIOCJIE
MPOXOXKJICHUS Yepe3
JIMHEHHEBIC IIETTH
MIPUBJIEKATh
COOTBETCTBYIOIIUI
MaTeMaTUYECKUH anmnapar
JUISL pENICHUS TPUKJIIATHBIX
3a7a4 OINpPEIEIICHUS
XapaKTEPUCTUK
JIETEPMUHUPOBAHHBIX
CHUTHAJIOB

MIPOBOJUTH PAacUeT U aHAIIU3
CTAaTHCTHYCCKHUX
XapaKTEPUCTUK CIyYalHbIX
MPOIECCOB

OIIK-2

N-20mxk-2 BriOupaer
CIocoObI U CpeacTBa
U3MEpEeHUH U  MPOBOAUT

OKCIICPUMCEHTAJIbHBIC

3HaTh:

METOBI TPAKTUIECKOTO
onpeJIeJIeHUs OCHOBHBIX
CTAaTUCTHUYECKHAX

[IpoxoxaeHne aMIIUTYJHO-MOYJIMPOBAHHBIX CUTHAJIIOB Yepe3
pe3oHaHCcHYIo 11enb (JlabopaTopHast pabota)

Bo3nelictBue rapMOHMYECKOTO CUTHAJIA HA HEJIMHENHBIN 3JIEMEHT
(JTaboparopnas padota)




HCCICA0BaHUA

XapaKTEPUCTUK CIIyYaHHbBIX
MIPOLIECCOB

YMers:

MIPOBOJIUTH
JKCIIEPUMEHTAIBHOE
HCcCIe0BaHUE
CIIEKTPaJIbHBIX U
KOPPEJSILIMOHHBIX
XapaKTEPUCTUK CIIyYalHbBIX
MIPOLIECCOB

IIPOBOJIUTH
3KCIEPUMEHTAJIbHbIE
HCCIIEA0BAHUS IPOXOKICHUS
JETEPMUHUPOBAHHBIX
CUTHAQJIOB Yepe3 JIMHEHHBIE
Lenu

IIPOBOJIUTH
JKCIIEPUMEHTAJIbHbBIE
HCCIEA0BAHUS IPOXO0XKICHUS
JIETEPMUHUPOBAHHBIX
CUTHAJIOB Yepe3
HEJIMHENHBIE LENN

3aKoHBI pacrpeneicHus cnydyailHbeIX mporeccoB (JlabopaTopHas pabora)
Koppensimonnsle pyHKIMY U CHEKTPHI MOLTHOCTH CITy4alHBIX IIPOIECCOB
(JTaboparopnas padota)

AMIUIUTYAHOE I€TEeKTUPOBAHKUE CUTHAJIOB IUOJAHBIM JIETEKTOPOM
(JTaboparopnas padota)

OIIK-2

UI-3onk-2 O6pabaTeiBaeT U
NPECTaBISIeT TOJTyuYeHHbBIS
9KCIIEPUMEHTAIbHBIC
JNaHHbIC JUIA  TIOJYYCHUs
000CHOBaAHHEBIX BLIBOJIOB

VYMmeTs:

AQHAJIM3UPOBATh U3MEHEHUE
XapaKTEPUCTUK CIIyYaHHbBIX
MPOLIECCOB MPU
MPOXO0KICHUH Yepe3
JIMHENHBIC LIeTIH
MPOBOJUTH AHAIIN3
CIIEKTPaIbHBIX
XapaKTEPUCTUK
JIETEPMUHUPOBAHHBIX
CHTHAJIOB

CrnexTpsl nepuoanueckux curHanos (JlabopaTopuas pabora)
[IpoxosxaeHue cay4yaitHbIX MPOIIECCOB Yepe3 JIMHEWHBIE 1eTn
(JTaGoparopnas padoTta)




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

KM-1. Tect Ne 1 "CnexkTpaibHoe npeacraBjieHue CHTHAJIOB"

®opmbl peaausannu: BelogHeHue 3a1anus

Tun KOHTPOJBLHOr0 MeponpusaTusi: TectupoBaHue

Bec konTposbHOro meponpusitusi B BPC: 5

IIpoueaypa mpoBeaeHMs] KOHTPOJBHOIO MeponpusiTusi: BbilonHeHWe 3aJaHUil M OTBETHI Ha
Bonpocsl B "[Ipomeree”

Kpartkoe cogep:xkanue 3aiaHuA:
OTBeTUTH Ha BOIIPOCHI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: MaTEeMAaTUYECKHUE MOJCIHU 1. Kakast ¢opmyna cOOTBETCTBYET ONpPEACICHHUIO
JIETEPMUHUPOBAHHBIX CUTHAJIOB U nenbra-GpyHkuu (pynkuun upaka)?
WX XapaKTePUCTUKHI 2. Kakas Qopmysa cooTBETCTBYET ONPEICICHHIO

¢bynkun XoBucaiiaa (pyHKIUY BKIIIOUEHUS)?
3.'apmMoHMUECKHIi CUTHAJI OTIUCHIBAETCSI BHIPAKEHUEM:
u(t) = 10 cos(2rr 103 t + 90°) (B)

Kakoii u3 rpadkoB COOTBETCTBYET OCIIMILIIOTPAMME
3TOro curHaia’?

uit) B

ity B

An, B
—_
—

An, B
An, B
—_—

—

—
!

—
-
—_—

An, ¥
—
f—lt
—

An, B
—_—
—
—

An, F
—_—
—
—_—

An.B

= I el N

ut)=5+10cos(2 w x 103 t +90°) + 5 cos(4m x 103t —
90°) (B)
KakuM JuarpaMmam, npeicTaBIeHHbIM Ha PUCYHKE,
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COOTBETCTBYIOT aMIUIUTYAHAas U (pa3Has CieKTpaibHbIE
JUarpaMMbl 3TOTO CUTHama?

5.Kak u3MeHUTCs pacCTOsSIHUE MEX]Ty COCETHUMU
rapMOHUKaMH CIIEKTPa MEPUOTUIECKOM
MOCIIEZI0BATEIHLHOCTH UMITYJILCOB MPH YBEIHMUECHUU
neproja MOBTOPEHUsI UMITYJIbCOB B 2 pa3a?
JlnmutenbHOCTh MMITYITbCOB (Tu) ammumnryzaa (U) He
MEHSIOTCSL.

6.Kak n3aMeHuTCs aMIuTy1a nepBoii rapMOHUKH
MIEPUOINYECKOH MOCIIe0BATEILHOCTH UMITYIBCOB TIPU
yBEJIMYEHUH TepH0/ia TOBTOPEHUSI UMITYJIbCOB B 2 pa3a?
7.Hemy paBHa aMIUIMTYAA IEPBOM FapMOHHUKU MEaHpa,
eclii ero 3HadeHue MeHsercsa ot —1 B 10 3 B, a
JUTUTEJIBHOCTh UMITYJIbca paBHa 1 mMc?

8. Kak u3MeHHUTCs CrIeKTp CUrHajia Mpu ero CMEueHUH BO
BpPEMEHHU Ha HEKOTOpPYIO Benuuuny t0?

a — HE U3MEHSeTCs 0 — pacmmpsiercs

B — CMEIIAETCsI BIPAaBO I' — CMEILIaeTCsl BIEBO

1 — ymMHOXaetcs Ha exp(—Jwt0) e — ymHOXKaeTcs Ha
exp(jwt0)

9.Monynb CrieKTpaabHOM MIIOTHOCTH MPSIMOYTOIBHOTO
UMITyJIbCa N300pakeH Ha pucyHke. Uemy paBHa yacToTa
fO (B kuIIOTEpIIax), €CIU JUIUTEILHOCTD UMITYJIbCA PaBHA
100 mkc?

y
0 Jo 2f  fxIm

10.Yemy paBHO 3HaUEHUE MOAYJIS CIEKTPAIbHOU
IJIOTHOCTH MPSIMOYTOJIBHOTO BUAEOMMITYJIbCA Ha
HyJneBol yactore? [lapameTpsl UMIyJIbCa: AIUTENBHOCTD
10mc, ammmutyna 2 B.

a—0,02B.c 6-20B.c B— 0,005 B.c
r—200B.c
OnucaHue MKAaJIbl OIeHNBAHUS:
Ouyenka: 5

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

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: (5
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4
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Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEHMYILECTBEHHO BBITIOJHEHO

Oyenka: 2

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

KM-2. CniekTpbl NepHOAMYECKUX CUTHAJIOB

®opmbl peamuzanun: CMmemanHas Gopma

Tun KoHTPOILHOT0 MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHOro meponpusitusi B bPC: 7

IIpouenypa npoBeeHusi KOHTPOJBLHOr0 MeponpusTus: s momycka K gabopaTtopHoil padorte
HEOOXOJUMO BBIMOJHUTH JOMAIIHIOW MOATOTOBKY. MccienoBaHusi, NPOBEACHHBIE B  XOJ€
BBITIOJTHEHUS 1a00paToOpHO pabOThI, OPOPMIISIFOTCSI B BHJIC OTYETa C 00S3aTEIbHBIMH BBIBOJAMU
o pesyiabTaraMm wuccienoBanus. [lo MOArOTOBIEHHOMY OTYETY HY)KHO OTBETUTh Ha BOIPOCHI

npenoaaBaTeiiAi.

KpaTkoe conep:kanue 3a1aHusi:

BrimmoaanTe JAOMAIIHIOIO ITOATOTOBKY.
[IpoBecTH ucciaeq0BaHNE CIIEKTPOB MEPUOIUIECKIX CUTHAJIOB.
OTBeTUTH Ha BOIIPOCHI 110 TEME J1a00paTOPHOIl pabOTHI

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMers: IIPOBOJUTD aHalu3
CIEKTPAJIbHBIX XapaKTEPUCTHUK
JIETEPMUHUPOBAHHBIX CUTHAJIOB

1.Kak u3MeHuTCS pacCTOSIHUE MEXKAY COCEAHUMHU
rapMOHUKaMH CIIEKTPA NEPUOTUIECKOM
MOCJIEI0BATEIBLHOCTH UMITYJIbCOB IIPH YBEIHMUYEHUN
Nepro/ia MOBTOPEHMS UMITYJIbCOB B 2 pa3za (Jpyrue
napaMmeTpbl He MEHSIIOTCS)?

2.Kak u3MeHHNTCS aMIUINTY1a IEPBOM TApMOHHUKH
MEePUOJNYECKOMN MOCIIEI0BATEIbHOCTH UMITYJICOB IIPU
YMEHBIIEHUHU aMIUTMTY bl UMITYJIbCOB B 2 paza (Ipyrue
napaMmeTpbl He MEHSIOTCS)?

3.Kak u3MeHUTCS CIeKTp NEPUOANYECKON
MOCJIEI0BATEIBHOCTH TPEYTOJIbHBIX UMITYIbCOB, €CIIH
JUINTEIBHOCTh UMITYJIbCA YMEHBIINTCA B 2 pa3a (apyrue
napaMmeTpbl He MEHSIIOTCS)?

4.Ha pucynke nzo0pakeHa nepuoanyeckas
MOCJIEZI0BATEILHOCTh UMITYIBCOB THMA "MeaHp". Uemy
paBHA aMIUIUTY/1a BTOPO rapMOHUKN?

A u(), B

N

0" f, MC
gl I T P 63 U S

5.PaccumnTaiite NOCTOSIHHYIO COCTaBIISIFOLLYIO
TIEPUOINYECKOT0 CUTHAJIA, H300paKEHHOTO HA PHCYHKE.
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Onucanue MKAaJIbl OLEHHBAHMSA:
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: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISCTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

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

KM-3. KoppeasiuuonHasi pyHKIMs ¥ MOAYJIMPOBAHHbIE CUTHAJIbI

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTpoabHoro meponpustusi B BPC: 8

IIpoueaypa mnpoBedeHUs] KOHTPOJILHOIO MeponpusaTHsi: BoinonHeHue 3amaHus Ounera B
pyxonucHoi popme. Cpok BbIIOTHEHHS - 90 MUHYT.

Kpartkoe conepixanue 3a1aHusi:
BrimoauTE 3amanusa Ouera

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: MaTeMaTUYEeCKUE MOJIEIN 1.ITocTpoiiTe crieKTpaibHyIO 1 BeKTOpHYo (Tipu t = 0)
JICTEPMUHUPOBAHHBIX CUTHAJIOB | nauarpamMmsl kKonebanus U(t)=50[1+0,2cos(10t — 1/6)+
UX XapaKTePUCTUKU 0,4c0s(5*%10102 t — mtp/4)] cos(10t + 1/2), B.

2.0npenenuTe MIUPUHY CHIEKTpa KoseOaHuUs
u(t)=50[1+0,2cos(10t — m/6)+ 0,4cos(5*10102 t — Ttp/4)]
cos(10t + 1/2), B.

3.0npenenute napuuanbHble KO3(GPUIIHEHTHI
MOJYJISILIMU, COCTaBbTE AHAIUTUYECKOE BHIPAKEHUE
JAHHOTO KoJeOaHHs U N300pa3uTe ero BEKTOPHYIO
nuarpammy (tipu 1=0). Onpenenute MUPUHY 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 NpakTHUECKYIO IUPUHY 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 Mmoaynsiuuu 7 k['1. Beruncnure, 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
Moayssauuu m=14. Haligure npenesnsl, 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 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 npoyenmax: 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 xapaxmepucmuxu evinoaneHus snanus: OneHKa "y10BIEeTBOPUTEIBHO" BHICTABIIAETCS

€CJIM 3aJaHNEC IPEUMYIICCTBCHHO BBIITIOJIHEHO

Oyenka: 2

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

KM-4. Pacyer cieKTpOB paaHOTEeXHHYECKMX CUTHAJIOB.

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJIbHOr0 MeponpusaTus: [IpoBepka MpaBUILHOCTH BHIIOJHEHUS
yacTu | pacueTHOro 3ajJaHus

Kparkoe cogep:xanue 3aiaHus:
[ToBecTH pacueT U CpaBHUTH CIIEKTPATIbHBIE XapaKTEPUCTUKU BUICOUMITYIIbCA, IEPUOIUUECKOM
MIOCJIEIOBATEIFHOCTH BUICOMMITYJIECOB U PAAHOUMITYIIbCA 331aHHON (DOPMBI.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YmeTs:
MIPUBJIEKATH
COOTBETCTBYIO
1105054
MaTeMaTu4ecK
Wi anmapar
JUISL  peuieHus
MPUKIIATHBIX
3a/1a4
onpeeIeHus
XapaKTEePUCTH
K
JETEPMUHUPO
BAaHHBIX
CUTHAJIOB

1.Bug ummynascHoro Bugeocuraana U(t) u ero mapaMeTpsl 3a/1aHbl B TAOJIHIIE
WHJUBU1yaJIbHBIX 3aJJaHUI

3anumure Mmarematrnueckyro mojens curnaia U(t). [loctpoiite rpaduk
MMITyJIbCA.

Tabmuna 1 - @parMeHT TaOIUIBI UHAUBUIYAIBHBIX 33JaHUI

Anirers Yacrora | Ilepuon
HOCTb
®U | Bun 3aIl0JIHE | IIOBTOpE
Ne (0] CUTHaIa HMITYIIBCR | g uus, T,
Tin, Mxe fo, x['y | mc
1. [
| ! 100 200 0,2
_TH J'III 2 "
T I
|

2.T1onyunte BoIpaKEeHUE IS CIEKTPAIbHOMN IMJIOTHOCTH uMIyibca U(t).
[TocTpoiite rpaduK MOIYNSI CHEKTPaIbHOM MIOTHOCTH (0ch yacToT B 1y, KI'Iy
wi MI ).

3.Curnan u(t) npencrapisietT co00i NEPUOAMYECKYIO MOCIEA0BATEIBHOCTh
BusieonmyiibcoB U(t) (mepuos moBTopenus 3aman B Taduuiie 1).

3anuiuuTe BhIpa)KEHNE EPUOAUUYECKOM MTOCIEI0BATEIBHOCTH HMITYJILCOB B
BUJIE CYMMBbI FaApMOHUYECKHUX KOJeOaHUM ¢ KpaTHBIMHU YacCTOTaMH.
Paccunraiite CrieKTp NepUOAUYECKON ITOCIEN0BATEIBHOCTH U IOCTPONTE
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CIIEKTPpaJbHYIO AuarpaMmy (och yactoT B ' umum kI'1m).

[TocTpoiiTe Ha 0gHOM rpaduKe NEPUOIUIECKYIO MTOCIEA0BATEIEHOCTh
UMITYJIECOB (110 OCH BPEMEHHU MPUMEPHO 2-3 nepuosa) u rpaduk 4acTUYHOM
CyMMBbl, cocTosmei u3 10-20 nepBbIX WIEHOB.

4.PanuoumMnysbC OnpenesseTcss MaTeMaTHu4ecKoi MOIETIbIO

u(t) = U(t).cos(2mfot).

[TomryunTe BhIpakeHUE IS CIIEKTPAIBHOM MIIOTHOCTH PaAHMOUMITYJIbCA.
[Toctpoiite rpaduku paAHOUMITYIBECA K MOAYJIS €70 CIIEKTPAThHON
MI0THOCTH (0Ch yacToT B 't mm kI'1).

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evblnonenus 3Hanus: OLUeHKa "Xopouio" BbICTaBIsAETCS €CIu
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BBITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-5. Tect Ne 2 «IIpoxo:x1eHue CUTHAJIOB Yepe3 JIMHEeHbIe Henn»

®opmbl peaju3anum: BeinoaHeHe 3a1aHus

Tun KOHTPOILHOrO MeponpusaTHs: TecTupoBaHue

Bec koHTpoabHOr0 Meponpustusi B BPC: 5

IIpoueaypa nmpoBeaeHHs] KOHTPOJBLHOIO MepONpPHUATHS: BbIloONHEHWE 3aJaHUM M OTBETHl Ha
Bonpocsl B "[Ipomeree”

Kparkoe conepxanue 3ajanus:
OTBeTUTD HAa BOIIPOCHI

KoHTpoJibHbIE BONIpOChl/3aJaHUA:

3HaTh: 1.Yemy paBHa aMIuiHTyAa OOKOBOW COCTaBISIONIEH OJHOTOHATEHOTO AM-
METO/IbI curHaia u(t) = 10(1+0,8cos(100 t)) cos(10000 t) B?

pacudera 2.Uemy paBHa (haza HIKHEH OOKOBOI COCTaBIISIIONICH OHOTOHATHLHOTO AM-
MIPOXOXKICH CUTHaJIa

us u\left(t\right)=10\left(1+0,8\cos\mleft(10"3t+\frac{\pi}{2}\mright)\righ
JNETEPMUHUD ?

OBaHHBIX 3.1To ocumiuiorpamme AM-curHaia onpeiesIuTe aMIIUTYAY HECYIIETrO
CUTHAJIOB KoseOaHus U KOdPPUIHMEHT MOYIISALINH.

gyepes

JINHEWHBIC

1enu
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4.CrekTpanbHas quarpamma AM-curaana n3o0pakeHa Ha PUCYHKE.

10B, /2

5B,0 5B, 7

3,5B,3n/4 3.5B, /4
I ;
485 495 500 505 515 .

Omnpenenure napruansHbie k03¢ dunuerTs moaymsiun M1 nu M2.
5.CnekrtpanbHas quarpamma AM-curHana u300pakeHa Ha pUCYHKe.

10 B, /2

5B,0 5B, 7

3,5B, 3n/4 3,5B. /4
LT T f=
T 495 500 505 s1s > K

Omnpenenure MoayIUpyrOIIKe 4acToThl (B KI ).

6.Yemy paBHa 9acTOTa HIDKHEH OOKOBOM COCTABJISIONICH OTHOTOHAITBHOTO AM-
CUTHama
u\left(t\right)=10\left(1+0,8\cos\mleft(10"3t+\frac{\pi}{2}\mright)\righ
n

7.Kak n3MeHuTCs BpeMs 3aJepKKHu orudaromieil curHaiaa Ha BbIX0J1e
OJIHOKOHTYPHOT'O pe€30HaHCHOTO ycunuTens (w0 = wp), eciiu 4acTora
MOJYJIALIMA BXOJHOTO OJHOTOHAJIBHOTO AM-cHUrHaia yMEeHbIIUTCS ?
8.AM-curnain, rpauk KOTOpOTo MpUBEJIEH Ha PUCYHKE 1, mojaeTcs Ha
nuHelHyro nens, AUX KoTopoi IpHuBeieHa Ha PUCYHKE 2.

Paccuuraiite k03pGuIMEHT MOAYISAIMN U aMIUTUTYAY OOKOBBIX COCTABIISIOIINX
HanpsDKEHUs Ha BBIXOJIE 1IeTIH, eCIIM YacToTa Hecyiero konedanus 50 kI'm, a
4acToTa MOAYJIUpyromiero konedanus 1 kI .

]
0.8
o 0§ // N
Z 0_4/ \\\
0.2]
UJG 47 48 49 50 51 52 53 54
f, kI’
Pue. 1 Puc.2

AMIUIHTY THO-MO Ty THPOBaHHbIH CHIHal
u(f) =5 [1+0,5cos(8m10° £ — )] cos(2m10% — 7/2) (B)

NojaeTcs Ha THHeHHYIO Iellb, YaCTOTHAA XapaKTePHCTHKA KOTOPOH OIHCEIBASTCA

L5

3 — .
1207
5
PaccunTaiiTe 4acTOTBl H aMILTHTYIBbl OOKOBBIX COCTABIIONIIHX BBIXOJHOTO

9 HaNpAKeHHA, ecMH f, = 1 MI'mu Q = 1235.

BBID@KEHHEM: :K(f) =
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CHTHal, CIeKTpalbHai QHarpaMMa KOTOPOIo 3 B90°
NpHBEIEHAa Ha PHCYHKE, NOJAETCA Ha IHHEHHYIO LElb,
HacTOTHaA XapakTEPHCTHKaA KOTOPOTO OIIHCBIBACTCA

1B,0° 1 B, 180°

BEIDAKEHHEM: f((f) = FA

1
l+jw. 10 100 10
T
Paccunraiite AMITTHTY oY OOKOBBIX COCTABIAIINHX H BpPEMA 3adCPKKH
10 orubaromeii HaNpAKEHHT Ha BBIXOJE 1IEMH, ecTH f, = 1 MI'mu Q = 50.
11.Yepe3 mapamienbHblii KoJaeOaTeIbHBIA KOHTYD MpoTekaeT AM Tok
(w0 = wp). Kak uzmenurcs ko3ppuuueHT MOAYIAIUN HANPSHKEHUS, €CITH
NOOPOTHOCTh KOHTYpa YBEITUUUTCSA?
12.Kak u3meHuTcs Ko3(hOUIMEHT MOy ISIIUN HAMPSDHKEHUS HA BBIXOJIC
OJTHOKOHTYPHOT'O pe30HaHCHOTr0 ycmiutens (W0 = wp) npu HIyHTHPOBAHUU
KOHTypa?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 65
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

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

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

KM-6. I[Ipoxo:kaenne aMIJanTyAHO-MOAYTUPOBAHHBIX CHTHAJIOB Yepe3 Pe30HAHCHYIO
nenb

®opmbl peanuzanun: CvemanHas Gopma

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas padora

Bec koHTpoabHOr0 Meponpusitusi B BPC: 7

IIpouenypa npoBeneHuss KOHTPOJbLHOrO MeponpusaTusi: [l gomycka K j1aboparopHoi padorte
HEOO0XO/MMO BBINIOJHUTH JOMAIHIOK TOATOTOBKY. MccienoBaHus, TpOBEJIEHHbIE B XOJ€
BBITMIOJTHEHUS 1a00paTOpHOM paboThI, OQPOPMIISIFOTCSI B BHJI€ OTYETa C 00A3aTeIbHBIMU BBIBOJAMU
0 pe3yiabTaTaMm uccienoBaHus. 1o MOArOTOBIEHHOMY OTYETY HY)KHO OTBETUTH Ha BOIPOCHI
IpenoaBaTers.

Kpartkoe cogep:xkanue 3a1aHuA:
BBIMOTHATE TOMANTHIOIO TTOATOTOBKY.
[TpoBecTu uccienoBaHue TPOXOXKICHNUS aMILTUTYAHO-MOAYJIMPOBAHHOI'O CUTHAJIA Yepe3
PE30HAHCHYIO IIETb.
OTBeTUTH Ha BOMPOCHI 110 TeMe JabopaTOpHOIl paboThI

KoHTpoJibHbIE BONIPOCHI/3aJaHUSA:

‘ YMers: IIPOBOJUTH ‘ 1.Kak n3menurcs Bpems 3aJiepK1 orudaroniei curana
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OKCIICPUMCEHTAJIBHBIC Ha BbIXOJC OJHOKOHTYPHOI'O p€30HAHCHOT'O YCHIIUTECIIA

HCCIIEIOBAHUS MIPOXOKICHUS (w0 = wp), eciu yacTOTa MOJYJISILIUU BXOJIHOTO
JETePMUHUPOBAHHBIX ~ CHUTHAJIOB OJIHOTOHAIBHOTO AM-cHUrHaia yMEeHbIIUTCS?
4yepes JIMHEWHbIE LENn 2.Yepes napajienbHblil KojaebaTenbHblli KOHTYP

npotekaeT AM Tok

(w0 = wp). Kak uzmenurcs ko3ppuumueHT Moxyasum
HaMpsHKEHUs, €ClIi JOOPOTHOCTh KOHTYPA YMEHBIIUTCS?
3.Kak n3meHuTcs Ko3QpPUIUEHT MOYISIUH
HaMpPsHKEHUS Ha BBIXOJIE OJJHOKOHTYPHOTO PE30HAHCHOTO
yeunutens (w0 = wp) Ipu IIyHTUPOBaHUM KOHTYpa?
4.Kak n3meHutcs KodpGuueHT MOAYISIIIN TOKa B
MOCJIeI0BAaTEILHOM KosebaTenbHOM KOHType (W0 = wp),
€CJIM 4acTOTa MOAYJISIMU OJHOTOHAIbHOTO AM
HaIPsDKEHUS, TPUIOKEHHOTO K KOHTYPY, YBEJIUUUTCA?
5.AM-curnain, rpaduk KOTOPOTo MPUBEICH HA PUCYHKE
1, mogaetcst Ha JIMHEHHYIO 1Ienb, AUX koTopoi
MIPUBE/ICHA HA PUCYHKE 2.

Paccuwnraiite K03 OUITUEHT MOTYISIITNN H aMIUTUTYTY
HECYIIEro KoJIeOaHUs HAPSDKEHUS Ha BBIXOJIC IICTIH,
ecyu yactoTa Hecyiero kojebanus 100 kI, a yactora
Moaysmpyromero koinebanus 1 k.

0.8

N
0.5 \

AN
02
0.1

K

f. xI'n
Puc. 1 Pue. 2

OnucaHue MKaJbI OlleHUBAHUS:

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

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "Xopoo" BHICTaBISETCS €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" BEICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyT0OBICTBOPUTEIILHO" BEICTABIIICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJTHEHO

KM-7. IIpoxoxneHne paiMoCUIrHAJIOB Yepe3 JHHelHbIe Heln

®opmbl peanusanuu: [luceMenHas padora
Tun koHTpobHOro MeponpustTus: KourponsHas pabora
Bec konTpoabHOro Meponpustusi B BPC: 8
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IIpouenypa nmpoBeneHHs KOHTPOJBHOIO0 MEpPONPUATHA: BEINOIHEHHE 3aaHUs B PYKOIMCHOU

dopme. Cpok BeITOTHEHUS - 90 MUHYT.

KpaTlcoe CodcpiKaHUuE 3alaHUA:
BrimmonmsuTs 3aJaHus1 ounera

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: METO/bI pacyera
HPOXOXKJICHUS
ACTCPMUHHUPOBAHHBIX CHUT'HAJIOB
yepes JINHEHHbIE Lenu

1.Ha omHOKOHTYpHYIO pe3oHaHcHYto 1emb (fp = 160
k') Bo3aeiictByer AM-curnan (fuec = 160 kI'u, F =
1,6 xI').

Haiinure 1oOpOTHOCTH KOHTYpA, TPU KOTOPOH
Oru0aroIIne BHIXOHOTO U BXOJHOTO CUTHAJIOB CIBUHYTHI
Ha 30°.

Kakoe m3menenue ko3ppuimenTa MoayIsauu
repe1laBaeMoro CUrHala MojiydaeTcsi Ipu 3Tou
nobpotHocTU?

2.Ha nocnenoBarenbHbIN KOIeOaTEIbHBIN KOHTYD

(fp =160 xI'u, Q = 100) BO3IEHCTBYET HAIPSHKEHHE
u(t) = o(t) sin(@0t), B roe f0=160 kI'u.

Haitnure HanpskeHUE HA KOHAEGHCATOPe U OCTPOUTE
BPEMEHHBIE JHarpaMMbl BXOIHOTO U BBIXOJTHOTO
CUTHAJIOB.

3.Ha ogHOoKoHTYpHYI0 pe3oHaHcHyto merb (fp = 160
k', Kp =100, Q =100, Agp = —90°) Bo31¢ciicTBYeT
HanpspkeHne ¢ AM 1o OMTapMOHHYECKOMY 3aKOHY
(Unec =100 mB, fuec =160 kI'u, F1 =160 I'u,
F2=16xI'nu, M1=M2=0,5 ¢uec==®1=d2=0).
Haitgure HanpsxkeHue Ha BBIXOE U ITIOCTPOUTE
CHEKTpaJIbHbIE TUarpaMMbl BXOJHOTO M BBIXOIHOTO
CUTHAJIOB.

4.Ha 0lHOKOHTYPHBIN PE30HAHCHBIN YCUIIUTENb
BO3/IEUCTBYET PaAMOUMITYJIBC C IPSIMOYTOJIbHON
orubaromieit. [lapamerps! ycunurens: kodpuuueHT
yeusenus Kp = 40, pezonancHas yactota fp = 650 kI'n,
nojyioca nporryckanus 8 kI'u. Amrumnryna umiyisca 0,2
B, mimurensHocTh 100 MKc. BricokouacToTHOE
3aroJHEHNE UMEET YacTOTY, PaBHYIO p€30HAHCHOM
YacTOTE YCUIUTEIS.

[TonyuuTe aHaMMTHYECKOE BHIpAXKEHUE CUTHAJIA HA
BBIXO/IE.

[TocTporite ocuuIOrpaMMbl BXOJHOTO U BBIXOJTHOTO
CUTHAJIOB.

5.Ha BX0/1 0JTHOKacCKaJIHOTO PE30HAHCHOTO YCUJIUTENS C
OJIMHOYHBIM KOHTYPOM, HACTPOEHHBIM Ha YaCTOTY

1 MTI'u mocTymaeT paguouMIyiibe ¢ IPSIMOYTOJIbHOM
orubaromiel 1 4acTOTOM! 3ar0JIHEHUs], paBHON
PE30HAaHCHOW YacTOTE KOHTYypa. AMIUIATYAA UMITYJIbCa
0,1 B, nnurenpnocts 100 Mkc.

[TocTporite ocumIOrpaMMbl BXOJHOTO U BBIXOJTHOTO
CUTHAJIOB, €CJIM JIaHbI TapaMEeTPhl KOHTYpa:
nobporrocth Q = 80, koapunment ycnnenns Kp = 10.
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90

Onucanue xapakmepucmuku blnoanenus 3Hanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10

Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50

Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS

€CJIM 3aJaHNUC NPCUMYIICCTBCHHO BBIIIOJIHCHO

Oyenka: 2

Onucanue xapakmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIIECTBEHHO HE BBINOJIHEHO

KM-8. AHa/iu3 npoxo:k/aeHusi paIMOCUTHAJIOB Yepe3 u3duparTebHble Henu

®opmsl peasmzanuu: IIposepka 3aganus

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuetno-rpaguueckas padora

Bec konTposbHoro meponpustusi B BPC: 10

IIpouenypa npoBeneHnsi KOHTPOJIBbHOI0 Meponpusitusi: [IpoBepka NMpaBUIBHOCTH BBIIIOJIHEHUS
YacTH 2 pacyeTHOrO 3aJaHusl

KpaTkoe conep:kanue 3a1aHusi:
[TpoBecTn aHAN3 MPOXOKIACHHS 33IaHHOTO PATHONMITYJIECA YePe3 Y3KOTOJIOCHBIN YCUITUTETh.
Crenatb BBIBOJIEL.

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

YMeTh:
BbIOMpaTh H
MPaBUIILHO
HCIIOJIB30BaT
b METOJIbI
peteHus
3aja4
OnpeaeseH!
a1
XapaKTEePUCT
UK
JETEPMUHUD
OBaHHEBIX
CHTHAJIOB
mocJie
MIPOX0KICHH
i yepes
JIMHEHHBIC
LEIH

1.Ha pe3oHaHCHBIN YCHIINTEIb 33JAHHOTO THIA MOJAETCs UMITYJIBC C
BBICOKOYACTOTHBIM 3aroyiHeHneM. Hecyias gactTota HMITyIbca COBITaaeT ¢
pEe30HAaHCHOM yacToTOM ycuiuTens. [TapamMeTpbl ycuuTens: pe3oHaHCHas
4acToTa, KOd()PUIIMEHT yCUIIeHHUs] Ha pe30HAHCHON 4acTOTe U JOOPOTHOCTh
KaXJI0r0 KOHTYpA, a TAaKXKe NMapaMeTpbl UMITyJIbca IPUBEICHBI B TAOJIUIE
3a/1aHUM.

N300pa3ute cxemy ycunurens. Ha cxeme ykakuTe cTpeiakaMH BXOJHOE U
BBIXOJTHOE HAIPSHKEHUSI.

PaccuuTaiite 1 MocTpoiTe aMIUIUTYJHO-4aCTOTHYIO U (pa30-4aCTOTHYIO
XapaKTePUCTUKU YCUIIUTENS (B OJMHAKOBOM MacIITa0e YacTOTHI).
PaccuuTaiiTe mupHHY MOJIOCH IPOMYCKAHUS YCHIIUTEINS U BPEMS TPYIIIOBOTO
3ama3/pIBaHMs CUTHAA.

Tabmuia 2 - ®parmeHT TaOIUIIBI MHANBUAYATBHBIX 33 aHUI

fp E T

® | Tunm , H,
K ) bl

Ne | I | ycunuren | Bug curnana K x| Q
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2 IlomyuuTte BeIpaXEHUE VIS CIIEKTPATBHON TNIOTHOCTH MMITYJIbCa Ha BXOJIE
YCHIINTETIS.

C noMoIIbIO CHIEKTPAJIBHOTO METOA HAallIUTE CIIEKTPATIbHYIO INIOTHOCTD
UMITYJIbCA Ha BBIXO/IE YCHIIUTEIIS.

[MoctpoiiTe rpaduku MOAYIIsl HAHACHHBIX CIIEKTPAIBbHBIX IUIOTHOCTEH OJIMH O
IpyruM (MaciTad 4acTOTHI TAKOH XKe, KaK JUIs YaCTOTHBIX XapaKTEPUCTHK
YCHUIIUTES).

CnenaiiTe BEIBOIBI 00 M3MEHEHUH CIIEKTPa CUTHANIA TIPU TPOXOXKACHUH Yepes
YCUIIUTEIIb.

3.C nomol1p0 MET0/1a HU3KOYaCTOTHOTO SKBUBAJIEHTA UCCIIENYITe
HPOXO0XK/ICHHE 3aJaHHOTO PAIMOMMITYJIbCA YePe3 Pe30HAHCHBIN YCHITUTEb.
[ToctpoiiTe Ha ogHOM rpaduke 3 orndaromue: OrudArOIyI0 CUTHAIA Ha
BBIXOJI€, OTMOAIOIYIO CUTHANIA HA BXOJIE, YMHOKCHHYIO Ha KO3 (HUIIMEHT
yCUJIEHUS, U OrHOAlOIyI0 CUTHAJIa Ha BXOJI€, YMHOKEHHYIO Ha KOA(PPUIIUEHT
YCUJIEHUS U 33/Iep’KaHHYIo Ha T2p.

[TocTpoiiTe BpeMEHHYIO TUarpaMMy paJioOUMITYIbCa HA BBIXOE YCUITHTEIS.
CnenaiiTe BBIBOJIb 00 MCKaKEHUH CUTHAJIA TIPU MPOXOKICHUU Yepes3
YCUIINTEb.

4.IlpuBenute pruznueckoe o0bsICHEHNE U3MEHEHUS (POpMBI orubaroIen
BBIXOJTHOTO CHTHAJIA TIPU TMPOXOXKACHUH Yepe3 YCUITUTENb.

Onucanue MIKAJbI OLlEHUBAHUS :

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYILIECTBEHHO BBITIOJHEHO

Oyenka: 2
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OUeHKa "Hey10BIETBOPUTENIBHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-9. Tect Ne 3. «I[IpeoOpa3zoBaHue rapMOHHYECKOI0 CUTHAJIA B HEJIMHEHHBIX HEMNsIX»

®opmbl peaausannu: BelogHeHue 3a1anus

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec konTposabHOro meponpusitusi B BPC: 5

IIpoueaypa mpoBefeHHsI KOHTPOJBLHOIO MeponpusiTusi: BbilonHeHue 3agaHuil M OTBETHl Ha
Bonpocsl B "[Ipomeree”

Kpartkoe cogep:kanue 3aiaHusA:
OTBeTUTH Ha BOIIPOCHI

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTI) : MeTOHBI pacqua Ha BX0 HETHHEHHOTO 3TeMEHTa TIOJaeTcs TAPMOBEIECKH it curHan: u(r) = 0.2+ 0.6 cos(2x10%7) (B).
HenusefHbIT 31eMeHT HMeeT XapakIepHCTHKY, KOTopas alpoKCHMHEPYeTCs KyCOUHO-THHeHHO QyHKIHe:
XApaKTCPHUCTHK ‘-(u)={0=5‘(“’0=2)-‘ 20,2 ®
0. u<02
HeTepMHHHPOBaHHBIX CHrHa'HOB 1 . KaK BBITTHIAT HMOY.TbCHI P Ha BLIXOJE He. i 0 3MeMeHTa?
IIpu MMPOXOKIACHUHN qcpe3

2.BospT-aMiiepHas XapakTepUCTHKA HEJIMHEHHOTro
3JIEMEHTA allpoKCUMUpoBaHa joMaHou npsmoit (Un = 1
B, S =100 MA/B).
Ha HenuHenHbli 371EMEHT MOAETCS CyMMa MOCTOSTHHOTO
HanpspkeHus 0,5 B 1 nepeMeHHOe HanpsKEHUE C
ammuintynoi 1 B.
Onpeznenure aMIJIMTYAY NIePBO TAPMOHMKH TOKA.
3.BosabT-aMiiepHast XapakTepUCTUKA HETMHEWMHOTO
3JIEMEHTa anmnpoKCUMUpPOBaHa JoMaHoi mpsmoii (Un = 1
B, S =50 MA/B).
Ha HennHenHbI 271eMEHT IO1aeTCsl CyMMa IIOCTOSIHHOTO
HanpsbkeHus 1 B u nepeMeHHoe HapsKeHHe ¢
amrmutynoi 0,5 B.
Omnpenenure aMILIMTYAy BTOPOH TADMOHHMKH TOKA.
4.Ha HenMHEWHbIN 3JIEMEHT, BOJIbT-aMIIepHast
XapaKTEpUCTHKA KOTOPOrO alllPOKCHUMUPOBAHA JIOMAaHOU
npsiMoi, mojiaetcst Hanpsbkenue cmerienus U0 = UH u
rapMOHHMYECKOE HaNpsDKEHUE ¢ aMIuiTynoi 1 B.
Onpenenure aMIUIUTYAY TPeTheil TADMOHMKH TOKA,
eciu KpyTu3Ha xapakrepuctuku S = 0,1 A/B.

Bo.IsTaMIIepHAs XapaKTePHCTHKA HeTHHeHHOTO AeMeHTa AITPOKCHMHPOBAHA TI0THHOMOM

i=10+ Su+2u?+ 0,543 MA.
Ha HelHHeHHBIN 371eMeHT MOJAHO TAapMOHHYECKOe HANpAASHHe ¢ aMILTHTYIOH 2 B.

TTOCTOAHHOE HaNpAKeHHe CMEIeHHA PaBHO 0.
5 OnpeneTHTh AMILIATYAY BTOPOH rapMOHHKH TOKA.

HeJIWHENHBIE 1ENN

BosTaMnepHas XapakTepHCTHKA HeTHHEHHOTO 371eMeHTa alpOKCHMHpPOBaHa MOTHHOMOM
i=10+ S5u+2u*+ 0,50° MA.
Ha HelHHeHHBIH 37eMeHT MOJaHO TapMOHHYEeCKOe HAamMpsAkeHHe C aMIUIHTYZo# 2 B.
TTOCTOSHHOE HaNPAKEHHE CMEIIeHHA paBHO 0.
6 OnpeeTHTs AMILTHTYAY BTOPOiH rapMOHHKH TOKA.

BOJBTZL\II'I?DHM XapakTepHCTHKa HEJTHHeHHOTO 21eMeHTa anmpoOKCHMHPOBaHa MOTHHOMOM

i=5+10u+u? MA.
K HeTHHeHHOMY 37TeMeHTY NPHIOKEHO HaNpsKeHHe u = 2 + 2cos(mof) B.
OnpeenHTs aMIUTHTYIy NepBol rapMOHHKH TOKA, MPOTEKAKOMIEro Yepe3 HeTHHeHHbIH

7 JTTEMEHT.
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K BBix01y HeTHHeIHOrO 3IeMeHTa NOIKTIOMEH KoTebaTe sbil KoHTYp (pHC. 1) ¢ pesonancuoi wactoroit 1 xI'n

Ha X021 HeTHHERHOTO YTEMERTA NOACTC rapMOHMTeckuil currax: u(f) = 0.2+ 0.6 cos(2n10° 1) (B)

HeumefiHu T€MEHT HMEST XAPAKTEPHCTHKY, KOTOPAS ANMPOKCHMHPYETCH KYCOTHO-THHeHHO pyHKumeit
10.5:(#-0,2), u20,2

v(u)= B)
| o u<0,2

3 U
Ko dmumenT nepeawi KOHTYpa Ha pe3oHaHCHOM wacToTe K =—"5 -0 8

MI— HI1 l““ L [l wf

s .

PaccauTailTe AMRINTY Y HAMPAACHNA HA KOHTYPe.
8 VEAAHTe NPABITLHAN OTBET 13 NPeTTO&EHHKX BAPHARTOB

ouryp (pre. 1) ¢ pesoramcioit wactotoii 2 kl'n

u(r) =02+ 04 ca

] w1 7\;, £ ” wl)

9.
10.Ha rpaduke xonebaTebHON XapaKTEPUCTUKU
MOKA)XUTE HeIOHANPSIZKEHHbIN PEXUM.

11.Ha pucynke npuBeeHO CEMEMCTBO KOJIeOaTEIbHBIX
XapaKTEePUCTHK.

HanpspkeHne cMeleHrst MEHbIIIEe HalpsDKCHUS Havasia
BAX HenuHeitHOro 351eMeHTa.

Kakoii n3 rpaikoB COOTBETCTBYET TOMY CIIyJar0?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe svinonnenus 3adanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 65
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/laHue NMPEUMYILECTBEHHO BHITIOJIHEHO

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

KM-10. Bo3aeiicTBe rapMOHHYECKOI0 CHTHAJIA HA HEJIMHEHHBIN 3JIEMEHT

®opmbl peanusanun: Cmenrannas Gopma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitusi B BPC: 7

IIpoueaypa npoBeaeHusi KOHTPOJbLHOrO MeponpusaTusi: [l gomycka k aboparopHoil padorte
HEOOXOJUMO BBINIOJHUTH JOMAIIHIOI MOArOoTOBKY. MccienoBaHus, NpOBEIEHHbIE B XOJ€
BBITIOJIHEHUS J1a0OpaTopHON paboThl, 0hOpMIISIOTCS B BUAE OTYETa C 00s3aTeNbHBIMU BBIBOJIAMHU
no pesyiabTaraMm wuccienoBanus. [lo MOArOTOBIEHHOMY OTYETY HY)KHO OTBETUTh Ha BOIIPOCHI
IpenoaaBaress.
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Kpartkoe cogep:xkanue 3aiaHuA:
BBINOTHUTH 1OMAIIHIO MTOATOTOBKY.
[TpoBecTu uccnenoBaHue CIEKTPAIBHOTO COCTaBA CUTHAJIA HAa BBIXO/IE HEJIMHEHHOTO 3JIEMEHTA.
OTBeTUTH Ha BOIIPOCHI 10 TeME JTA0OPATOPHBIX PabOT

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMers: IIPOBOJIUTH
9KCHEPUMEHTAIbHbIE

UCCIIEI0OBaHMS IIPOXOXKACHHUS
JETEPMUHUPOBAHHBIX ~ CHUTHAJIOB

Yepe3 HeJIMHENHBIE LENN

1.Kak BBIMISAST UMITYJIbCHI HAIPSDKEHUS Ha BBIXO/IE
HEJIMHENHOr0 dJIEMEHTA ¢ 3agaHHoi BAX?

2.BAX HenMHEHHOro 37eMeHTa alnpOKCUMUPOBaHa
CTENIEHHBIM IOJIMHOMOM TpeThero nopsaka. Ha Bxon
HEJIMHEWHOT0 3JIEMEHTA M0JAaeTCsd FrapMOHUYECKHIM
curHai ¢ yactorout 2 kI'n. YeMy paBHa MakcuMaIbHast
4acToTa B CIIEKTPE CUTHaja Ha BbIXOJE HEJIMHENHOTO
31emMeHTa?

3.HenunelHblil 31eMEHT UMEET XapaKTEPUCTHUKY,
KOTOpasi allpOKCUMUPYETCs KYCOUHO-TUHEHHON
¢dbyHKIMEH ¢ HanpsDKeHWEM Havasa xapakrepuctuku 0,2
B u kpytusnoii 0,5. Ha BXoa HETMHEWHOT O 371€MEHTa
nojaercsi rapMoHnyeckuii curnain: u(t) = 0,2 +
0,6cos(2m10t) (B).

N300pa3ute ocuyIorpaMMy HanpsiKEHHs! Ha BBIXOE
HEJIMHENHOTO AJIEMEHTA.

[TocTpoliTe CrIeKTpalbHBIE THArpaMMBbl BXOJJHOTO U
BBIXOJHOT'O HANIPSKEHUH (MIOCTOSIHHAS COCTABIISIONIAS U
IIepBbIE TPU FAPMOHUKN).

() HD 1 o

— 1
4.K BbpIXO/ly HETMHEMHOTO 3JIEMEHTA MOJAKIIYEH
KojebaTenbHbIN KOHTYD (puc. 1) ¢ pesoHaHCHOU
yactotoi 2 kI'. Ha BXoa HenuHeMHOro 31emMeHTa
moJlaeTcst rapMoHudeckuii curuai: u(t) = 0,2 +
0,6c0s(2m10t) (B). HenuueitHplit 371eMEHT UMEET
XapaKTEpUCTHUKY, KOTOpas allpPOKCUMUPYETCSI KyCOYHO-
nuHeHO! (QyHKIMel ¢ HanpsHDKeHUeM Havasa
xapakrepuctuku 0,2 B u kpyruznoii 0,5. Koapdpuunent
repeaady KOHTypa Ha pe3oHaHcHou yacrore 0,8.
Paccuuraiite aMIuINTy 1y HanpsKEHUsS] HA KOHTYpE.
R
-— [ ]—

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

—

e

Figure 1 Puc. 1

5.Yrto Takoe KonebaTenbHast XapaKTeprucTuKa?
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6.Kaxoii B nMeeT ceMelCTBO KOJIe0aTeNbHBIX
XapaKTEPUCTHK AJIs1 PA3JIMYHBIX HANPSKEHUN CMENICHMS?

Onucanne MKAJbI OIleHUBaAHUS:

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

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIu
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

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

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

KM-11. Tect Ne 4. «IIpoxoskaeHne CUTHAJIOB Yepe3 HeJIMHeHHbIe e

®opmbl peaau3annu: BelonHeHne 3a1anns

Tun kouTpobHOrO Meponpusitus: TectupoBanue

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpounenypa mpoBegeHHsi KOHTPOJIbHOIO MepONPHUATHS: BpINoiIHEHHE 3aJaHU U OTBETHI Ha
Bonpocsl B "[Ipomeree”

Kparkoe conep:kanue 3a1aHus:
OTBCTI/ITB Ha BOHpOCI)I WJIN BBINTOJIHUTH 3aJaHUC

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METO/IBI pacueTa 1.Kakast u3 mpuBEJCHHBIX CXEM COOTBETCTBYET
XapaKTEPUCTHK AMILIMTYTHOMY J€TeKTOpY?
JNCTEPMUHAPOBAHHBIX ~ CHTHAJIOB 2.BribeprTe 3HAYEHHE eMKOCTH KOH/ICHCATOpa
npu MIPOX OXKJICHUU qyepe3 JIETEKTOpa PaJMOBEIIATEILHOTO TPUEMHUKA, ITPH
HEJIMHEWHBIE LIETH KOTOPO# 00€CIIeUnBalOTCsI MUHUMATbHBIC HCKAKEHUS
(GOpMBI IPOJIETEKTUPOBAHHOTO cUTHANA. J/laHo:
R =100 xkOm,

Hecylas yactota curnana 465 xl'n,

MaKCUMalbHas MOAYIUpYyromas yactora — 6 kIl 1.
3.BbiOepute 3HaUCHNE EMKOCTH KOHAEHCATOpPA
JETEKTOpa paJloBelaTeIbHOI0 IPUEMHUKA, TTPU
KOTOPO# 00eCTIeYnBaIOTC MUHUMAIBHBIE HCKAKECHHUS
(hopMBI IPOIETEKTUPOBAHHOTO cUTHANA. JlaHo:
R=1MOwm,

Hecymas yactora curiana 110 k',

MaKcUMaibHasi MOAYIUpYyroas yactora — 15 kl'm.

4. BpiGepuTe 3HaUCHHE eMKOCTH KOH/IeHcaTopa
JIETEKTOpa paauoBEUIaTeIbHOTO PUEMHHKA, IPU
KOTOpOil 00ecTeuynBaloTCs MUHUMAJIbHbIE HCKAKEHUSI
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(hopMBI IPOIETEKTUPOBAHHOTO cUTHAJA. JlaHo:

R =500 kOm,

Hecymas yactora curana 480 kI,

MaKCcHUMaJbHasi MOLyaupyomas yacrora — 12 xl'm.

5.Ha pucynke npuBeeHbI OCIIMUIOTPAMMbI CUTHAJIOB HA
BXOJI€ Y BBIXOJI€ TUOJHOIO JIETEKTOPA.

Kakomy cirydaro COOTBETCTBYET OCIIUILIOIpaMMa
BBIXOJIHOT'O CUTHaja?

6.Ha pucynke npuBeieHbl OCHUIIOrPAMMbI CUTHAJIOB HA
BXO/I€ Y BBIXOJIE IUOJIHOTO JETEKTOpA.

Kakomy ciydaro COOTBETCTBYET OCIIUILIOTPaMMa
BBIXOJJHOT'O CHTIHAsa?

7.Ha pucyHke npuBeieHbl OCHMIIOTPAMMBbI CUTHAJIOB Ha
BXO0J€ U BBIXOOAC TUOAHOI'O ZIeTCKTOpa.

Kakomy cityuaro COOTBETCTBYET OCIHIIIOIpPaMMa
BBIXOJHOTO curHaia?

8.Ha pucynke npuBeieHbI OCIIITIOTPAMMBI CUTHAJIOB Ha
BXOJI€ U BBIXOJIE JUOJHOIO AETEKTOPA.

Kakomy ciydaro cOOTBETCTBYET OCIIIITIOTPaMMa
BBIXOJHOTO curHama?

9.Ha pucyHke npuBeAEHbI OCIUIUIOTPAMMbI CUTHAJIOB HA
BXOJI€ Y BBIXOJI€ TUOJHOIO JIETEKTOPA.

Kakxomy ciydaro cooTBETCTBYET OCLMILIOrpaMma
BBIXOJIHOTO CUTHaa?

>r @

10.0T1 KakMX MapamMeTpoB 3aBUCUT KOIPPHUIIUEHT
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JNETEKTUPOBAHUS AUOJHOTO JAeTeKTopa?

11.Kak uzmenurcst K03pHUIueHT eTeKTuPOBAHUS
JIMOJTHOTO JIETEKTOpa, eciiv KpytuzHna BAX nuona
YBEJIUYUTCS?

12.Kak usmMeHuTCcs KO3hOUIIMEHT IeTEKTHPOBAHMS
JUOJTHOTO JIETEKTOpa, €ClIU EMKOCTh KOHJIEHCATOpa
YBEJIUYUTCS?

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00bEME WJTH BBITIOJIHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €U
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyIOBICTBOPUTEIIBHO" BRICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-12. AMIUINTYAHOE 1eTEeKTHPOBAHHE CHTHAJIOB JHOAHBIM /1eTEKTOPOM

®opmbl peanuzanun: CvemanHas Gopma

Tun koHTpoILHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpoabHOr0 Meponpustusi B BPC: 7

IIpouenypa npoBeneHuss KOHTPOJbLHOrO MeponpusaTusi: [l gomycka K j1aboparopHoi padote
HEOO0XO/MMO BBINIOJHUTH JOMAIIHIOK TOATOTOBKY. MccienoBaHus, TpOBEJIEHHbIE B XOJ€
BBITNIOJHEHUS 1a00paTOpHON paboThI, OPOPMIISIFOTCS. B BHJI€ OTYETa C 00SI3aTEIbHBIMU BBIBOJIaMU
0 pe3yabTaTaM uccienoBaHus. 1o mOAroTOBIEHHOMY OTYETY HY)KHO OTBETHUTh Ha BOIIPOCHI
IpenoaBaTers.

Kpartkoe conepixanue 3a1aHusi:
Brimoaauts JAOMANIHIOIO ITOATOTOBKY.
[TpoBecTu uccnenoBanue paboOThl AUOJHOTO aMIUIUTYAHOTO AETEKTOPA.
OTBETUTH HA BOMPOCHI 110 TEME JTA0OPATOPHOU paboT

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

YMers: IIPOBOJIUTH 1.1300pa3ute cxemy nocie0BaTeIbHOr0 JUOIHOTO
JKCIIEPUMEHTAIIbHBIE nerexropa. [loscHUTEe Ha3HAYEHHUE DIIEMEHTOB.
WCCIIEI0BAHMS MIPOXOXKICHHS 2.Yto Takoe JeTeKTOpHas XapaKTepHCTUKA?
JETEPMUHUPOBAHHBIX  CUTHAJIOB 3.Kak paccuurarh JETEKTOPHYIO XapaKTEPUCTUKY
yepe3 HENMHENHBIE TN JMOTHOTO JIETEKTOPaA, €CIIN XapaKTEPUCTUKA JUO01a
anmnpoKCUMUPOBaHa KYCOYHO-JIMHEHHON QyHKIMeH
(us=0)?
4.Kakoil BU UMEET IeTEKTOPHAsl XapaKTepUCTHKA
JIMOJTHOTO JIeTeKTOpa?
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5.Ut0 Takoe Kod(pPUIUEHT ACTEKTUPOBAHUS?

6.0t yero 3aBUCUT KO3(D(HUIIUEHT AETEKTUPOBAHHS
IUOIHOIO JIeTeKTOpa’?

7.Kak cnenyer BIOMpaTh MapaMeTphbl HATPY3KH U PEKUM
paboThI TMOHOTO AETEKTOpa Ul 00ecreueH s
HEMCKa)KEHHOTO M OCTATOYHO 3()(HEKTUBHOTO
J€TEKTUPOBAHUS aMIUIUTYJHO-MOYIMPOBAHHBIX
Konebanuii? M300pa3ure OCHHIIIOrpaMMBI 1
CIIEKTPOrpaMMbl BXOJHOI'O HAIIPSKEHUS, TOKA JUOAA U
BBIXOJIHOT'O HAMPSKEHUS TIPU pabOTE B 3TOM PEKHME.
8./lnoHBIN JETEKTOP pabOTaET B peXKUME
HEMCKa)KEHHOTO JICTEKTUPOBAHUS aMILTUTYIHO-
MOJIyJIMPOBaHHbIX Kosiebanui. Kak usmenurcs
OCLMJIJIOTpaMMa BBIXOIHOTO HANPSIKEHHUS, €CITH
CYIIECTBEHHO YMEHBIINTh AMIUIMTYly HECyIIen
BXOJHOTO HAMPSIKCHUS?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABISETCS €CIIH 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BRIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

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

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-13. Hestuneiinble npeodpa3oBaHusl CUTHAJIOB

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec konTpoabHoro meponpustusi B BPC: 8

IIpoueaypa npoBeneHHs KOHTPOJBLHOIO MEpPONPUATHA: BBINOIHEHHE 3aaHUs B PYKOIMCHOU
dbopme. Cpok BeITOTHEHUS - 90 MUHYT.

Kpartkoe cogepixkanue 3a1aHusi:
BrImonauTs 3aganus OuiieTa

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METOBI pacdera 1.K HemMHENHOMY 3JIEMEHTY, XapaKTEPUCTUKA KOTOPOTO
XapaKTEePUCTUK anmpokcuMUpoBaHa joMaHoi npsmoii (Un=-1B, S =
JIETEPMUHUPOBAHHBIX CUTHAJIOB 20 MA/B), pmitoskeHo Hanpsikerwne U = UQ +

npu IIPOXO0KICHUH yepes 0,8.cos(wyt) B.

HEJIMHENHBIE LIETIH Omnpenenuts, npu kakoMm cmeriennn UO ammutyna
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TpeTbel TapMOHHUKHU TOKa MaKCUMaJIbHa.

[TocTpouTh CrieKTpabHBIC TUATPAMMBI HATIPSKEHUS U

TOKa B Mara3oHe yactot oT 0 10

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

2.K HenmuHeHOMY 3JIEMEHTY IPUIIOKEHO HAIIPSHKEHUE
= -3 + 1,5.cos(Qt) + 0,5.cos(wt) B,

XapakTeprucTUKa HETMHEHHOTO dJIEMEHTa

anmpoKCHMUpPOBaHa BhIpakeHHeM | = 2(u + 6) MA, U >

-6 B.

Haiitu ko3 duiimeHT MOAYIAIUN IEPBO TApMOHUKH

TOKA M aMILTUTY/Ibl COCTABIISIONIUX HEeCyIlel 1 OOKOBBIX

4acToT.

[TocTpouts crieKTpaibHble TUarpaMMbl HAPSKEHUS U

Toka ipu . = 2.10 pan/c, w3 = 10 pan/c.

3.ITogoOpate 3HaYeHHE COMPOTUBIICHUS HATPY3KU

JTMOIHOTO IETEKTOPA TaK, YTOOBI aMILIUTY1a

HaMpsHKEHUS 3BYKOBOM YacTOTHI HAa 3TOM Harpys3ke Oblia

6 B.

Ha Bxox merexropa nmomano Hanpsbkenue U(t) = 24 (1+0,5

cos(Qt)) cos(wt).

XapakTepucTUKa I10/1a alllPOKCUMUPOBaHA JJOMaHOK

npsmoii (Ul =0, S =2 MA/B).

[TocTpouTh crieKTpabHBIC TUATPAMMBbI BXOJIHOTO U

BbIxoaHOro Hanpspkenuii npu f = 100 kI'u, F = 4 xI'n.

4.1IpeoOpa3oBaTeiib 4aCTOTHI BHIIIOJIHEH HA TPAH3UCTOPE

C BoJIbTaMIIepHO# xapakTepuctukoi i = a0 + al(u —

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

U napasienbHoM KoHType (Rp =5 kOwm, fp = 465 kI,

Q =50).

Ha Bxox npeoOpa3oBarens nojgano Hanpspkenue U(t) =

U0 + Ur cos(w't) + Uc (1+M cos(Qt)) cos(w{t).

rore Ur=18B, fr=800 xI'uy, U~c=5mB,M =08, F=1

kI, fc = 1265 xI'n.

Haiinure HanpspkeHre Ha BBIXOJE TpeoOpa3oBaTes.

IToctpoiiTe B MaciTabe CieKTporpaMMbl BXOJAHOTO U

BBIXOJHOT'O HANIPSDKEHUH.

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenxa: 5

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

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 50
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHka "y10BIeTBOPUTENILHO" BHICTABIISAETCS
€CJIM 3aJjaHUE PEUMYIIECTBEHHO BBITIOJIHEHO
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Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-14. IlnckpeTHble CHTHAJIBI U HH(POBbIe GUIBTPLI

®opmbl peaquzanun. [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 8

IIpouenypa npoBegeHHsi KOHTPOJHLHOI0 MepONpPUATHA: BrInoliHeHHE 3a7aHusl B PYKOMUCHOM
dbopme. Cpok BeIOTHEHUS - 90 MUHYT.

KpaTlcoe CodcpiKaHUuE 3alaHUA:
BrimonmsuTs 3aJaHusA ounera

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE XapaKTEPUCTUKU 1.Ilepenatounas ¢pyukius nudposoro GpuibTpa
JIUCKPETHBIX CUTHAJIOB u OTIPEJICISETCS BEIPAKEHUEM

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

1-0,6z1+0,427% +0,3z7°

N300pa3uth cxemy GUIbTpa B IPSIMON U KAHOHHYECKOM
(bopmax peanuzanyy 1 3armucaTh COOTBETCTBYIOIINE
ITOPUTMBI HUPPOBOHA (HUITBTpALINH.

2.Haiitu cucreMHyto QpyHKIHIO, aITOPUTM U CXEMY

¢ poBoro GUIBTPa ¢ UMITYJILCHON XapaKTEPUCTUKOM,
n300pakeHHOI Ha PUCYHKE.

H(z)=

hL | 1+

1 -1

3.Ha Bxox mmudpoBoro ¢puiabTpa ¢ nepeaaTouHoin
byHKIMEH
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2
1+0,4z71

ZOJIaeTCs CUTHAJI B BUJIE I1OCIIEJOBATEILHOCTU 3-X
eIMHUYHBIX OTCYETOB.

Omnpenenuth curHan Ha Beixoze ¢puibtpa. IlocTpouts
rpaduKy BXOJHOTO M BEIXOHOTO CHTHAJIOB.

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

v,=x,—-2x, ,+0,5y, ;.

H(z) =

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

5.Anroput™ uppoBO PHITBTPAIIE UMEET CJICTYIOIINN
BU/I:

yﬂ :xﬂ-l_xﬂ—l-l_yﬂ—l*

.Haiitu cucremuyro ¢pynkiuio nuppoBoro GpuibTpa.
OnpenenuTh UMITYJIECHYIO XapaKTEPUCTUKY (PIIIBTPA
MOCTPOUTH €€ rpaduk.

OnucaHue 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
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "Xopoo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTEIBHO" BHICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBIMOJHEHO

6 cemecTp

KM-1. HesiuHeiiHoe npeodpa3oBaHue CIy4aiiHON BeTHYHHBI

®opmbl peanuzanuu: buners! (M1cbMeHHBIH onpoc)
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Tun KoHTpPoAbHOTr0 MeponpusitTus: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa npoBegeHHsi KOHTPOJbLHOI0 MepONPUATHA: BrInoiHeHWE 3a7aHUsl B PYKOMUCHOM
dbopme. Cpok BBITTOTHEHUS - 45 MUHYT.

KpaTlcoe CodcpKaHUuE 3alaHUA:
BrimonsuTs 3aJaHus ounera

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTp: NpOBOAWTH  pacyer u 1.Cnyyaiinsiii mporece X(t) ¢ mI0THOCTBIO BEPOSITHOCTH
aHajau3 CTATUCTHYCCKUX p(x) = 0,5 mpu -1,5 > X > 0,5 momaeTcs Ha HETMHEHHBIH
XapaKTePUCTHK CJIy4aiHbIX 3JIEMEHT C XapaKTEePUCTUKON Yy = X.

MIPOLIECCOB [TokaxuTte xapakrep peann3anuii BXOAHOTO U

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

2.Cnyuaitnbiii poriecc X(t) ¢ II0THOCTBIO BEPOATHOCTH
p(x) = 0,5 mpu -1,5 > X > 0,5 momaeTcs Ha HETMHEHHBIN
3JIEMEHT C XapaKTEPUCTUKON Yy = X.

Haiigure u 3anummure auddepeHnnanbHblid 3aKOH
pacnpeneieHus (TUIOTHOCTh BEPOSTHOCTH) M BBIXOTHOTO
mpotiiecca.

3.Cayyaiinsiii mporiecce X(t) ¢ MI0THOCTBIO BEPOSITHOCTH
p(x) = 0,5 mpu -1,5 > x > 0,5 momaeTcs Ha HETMHEHHBIH
AJIEMEHT C XapaKTEPUCTUKON Yy = X.

[Toctpoiite nuddepennnaibHble 3aKOHbBI pacipe/esieHus
(TJIOTHOCTH BEPOSTHOCTH ) BXOAHOI'O U BBIXOJIHOTO
MIPOLIECCOB.

4.Cnyuaitnblii porecc X(t) ¢ IIOTHOCTBIO BEPOSATHOCTH
p(x) = 0,5 mpu -1,5 > x > 0,5 nogaeTcs Ha HEMTUHEHHBIA
AJIEMEHT C XapaKTEPUCTUKON Yy = X.

Haiigute MaTemaTideckoe oKuaHue mpoliecca Ha
BBIXOJIC IICTIH.

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPBITO. BRIOPAHO BEPHOE HAIIPABICHHUE JJISl PEIICHUS 33124

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIN 33JITaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO
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KM-2. 3akoHbl pacnpeaejieHusi CJIy4ailHbIX NMPOLECCOB

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpobHOr0 Meponpustusi B BPC: 10

IIpoueaypa npoBeaeHusi KOHTPOJbLHOrO0 MeponpusaTusi: [l gonycka K jaboparopHoil padorte
HEO0OXOJUMO BBIINOJHUTH JOMAIIHIOK MOArOTOBKY. MccienoBaHusi, NpPOBEAECHHBIE B XOJ€
BBINOJIHEHUS J1a00paTOpHON paboThl, 0OpMIISIOTCS B BUJE OTYETa C 00s3aTeIbHBIMH BBIBOJAMU
1o pesyabTaraM uccienoBaHus. s 3ammuTel abopatopHoil paboThl MPOBOJAUTCS MPOBEPOUHAsS
pabora.

KpaTtkoe conepskanue 3a1aHusi:
BBINOIHUTE TOMANTHIOIO TOATOTOBKY.
[TpoBecTu uccnenoBaHue CIEKTPAIBHOTO COCTaBA CUTHAJIA HAa BBIXO/IE HEJIMHEHHOTO 3JIEMEHTa
U MCCIIEIOBATh Pa0OTy AMOIHOTO IETEKTOPA.
OTBEeTUTH HA BOMPOCHI 10 TEME JIA0OPATOPHBIX PabOT

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METOJbl IPAKTHYECKOIO 1.Kax BbI cebe npezacraBiisieTe NPUMEHSIEMYIO B IaHHOM
olpeieNeHus OCHOBHBIX paboTe METOAUKY 3KCIIEPUMEHTAILHOTO ONPEIEIeHUs
CTaTUCTUYECKUX  XapaKTEPUCTHUK mQQepeHINaTbHOTO 3aKOHA PACTIPEACTICHHUS CITy9aifHbIX
CJIy4aliHBIX ITPOLIECCOB IIPOLIECCOB.

2.Kak BbI ce0e peicTaBisieTe MPUMEHIEMYIO B JaHHOM
paboTe METOAMKY 3KCIIEPUMEHTAILHOTO ONpEIEICHUs
MHTETPATHHOTO 3aKOHA PACTIPEACIICHHS CITy9aifHbIX
IIPOLIECCOB.

3.Kak sKCHepuMeHTaIbHO OMPEAETIUTh MAaTEMAaTHIECKOEe
OKU/IaHUE CIY4YalHBIX POLIECCOB

4.Kax cBs3aHbl MEX]ly COOOI XapakTep peain3anuii
cilyyaifHoro mpotuecca u ero guddepeHaibHbIN 1
WHTETPAJBHBIN 3aKOHBI pactpeaeIeHHs?

5.Kak no xapakTepy peaiausalnuu 3proauyeckoro
HOPMAJILHOTO CIIyYaifHOTO TpoIiecca ONpeaeIUTh ero
cpeaHee 3HaueHue, 3pPeKTUBHOE 3HaUeHUEe?

6.Kax o0bsicHUTH BUA U depeHInaTbHbIX U
UHTETPAJIbHBIX 3aKOHOB PACIPEeNIeHHs CydaHbIX
MIPOLIECCOB, paCCMAaTPUBAEMBIX B JaHHOM paboTte?

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

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

Oyenka: 3
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OueHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJHEHO
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Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHKa "HeyI0BIETBOPUTEILHO'" BBICTABIACTCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-3. IIpoxoxneHue cay4ailHbIX IPOLECCOB Yepe3 JIMHelHbIe Henu

®opmbl peamuzanun: CMmemanHas Gopma

Tun KoHTpoBLHOr0 MeponpusiTus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpoueaypa npoBeaeHUusi KOHTPOJLHOI0 MeponpusaTusi: Iy nomycka kK aboparopHoii padorte
HEOOXOJUMO BBIMOJHUTH JOMAIIHIOW MOArOTOBKY. MccienoBaHusi, NpOBEACHHBIE B XOJ€
BBITOJIHEHUS J1a00OpaTOpHON paboThl, 0POPMIISIOTCS B BUJIE OTYETa C 00S3aTEIbHBIMH BBIBOJIAMHU
0 pe3yJibTaTaM uccieaoBanud. JJis 3auuTsl 1abopaTOpHOM paboThl MPOBOAUTCS KOJIOKBUYM.

KpaTtkoe conepkanue 3a1aHusi:
BBINOJHUTE TOMALTHIOKO TOATOTOBKY.
[TpoBecTu uccnenoBaHue CIEKTPAITBHOTO COCTaBA CUTHAJIA HAa BBIXO/IE HETMHEWHOTO JIEMEHTA
U MCCIIEIOBATh Pa0OTy AMOIHOTO JIETEKTOPA.
OTBEeTUTH HAa BOMPOCHI 110 TEME JIA0OPATOPHBIX PaboT

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: aHAIM3UPOBATh U3MCHECHUE 1.Kak, mons3ysch CIIEKTpaIbHBIM METOJIOM, HAUTH
XapaKTEPUCTHK CITy4JaitHBIX CIIEKTP MOIIIHOCTH BBIXOJIHOTO TIpoiiecca? ero
MPOILIECCOB  TPU  MPOXOXKICHUU KOPPEISAIUOHHYIO (PYHKIHIO? TUCTICPCHIO?

4yepe3 JIMHEHHBIC 1S s dexTUBHOE 3HAUCHUE? CpeHEe 3HAUCHUE?

2.Kak nipu mpoX0oXACHUN CIIYIaifHOTO TIpoIiecca 4yepes
JTUHENHYIO [eNb U3MEHSETCS ero CIIeKTP MOIIHOCTH ?
KoppessuonHas GyHkusa? aucnepcus? dhdexTuBHOS
3HaueHue? cpeHee 3HaUeHUE? XapaKkTep peaau3ainii?
3.B kakux ciydasx Mpu aHaJIM3€ TPOXO0KICHUS
CIIy4aifHOTO TpoIlecca Yyepe3 JTMHEHHYIO LIeTb IIIyM Ha
BXO/I€ 1IN MOYKHO CUUTATh OeIbIM?

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

5.KakoBbl cienu@uueckre 0COOEHHOCTH CIIy4aiHOTO
Tpoliecca Ha BbIX0/I€ Y3KOMOJOCHOW PE30HAHCHOM 11enu?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" 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 "yI0BIEeTBOPUTENBHO" BHICTABIISAETCS
€CIIM 33JJaHue MPEUMYIIECTBEHHO BHITIOJTHEHO
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Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-4. Koppeasinuonubie (pyHKIMH U CIIEKTPbI MOIIHOCTH CJIy4aifHBIX IIPOLECCOB

®opmbl peamuzanun: CMmemanHas Gopma

Tun KoHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpoueaypa npoBeaeHUusi KOHTPOJLHOI0 MeponpusaTusi: Iy nomycka kK aboparopHoii padorte
HEOOXOJUMO BBIMOJHUTH JOMAIIHIOW MOArOTOBKY. MccienoBaHusi, NpOBEACHHBIE B XOJ€
BBITOJIHEHUS JTa00OpaTOpHON paboThl, 0OPMIISIOTCS B BUJE OTYETa C 00A3aTEIbHBIMH BBIBOJAMHU
0 pe3yJibTaTaM uccieaoBanud. JJis 3auuTsl 1abopaTOpHOM paboThl MPOBOAUTCS KOJIOKBUYM.

KpaTtkoe conepkanue 3a1aHusi:
BBINOJHUTE TOMALTHIOKO TOATOTOBKY.
[TpoBecTu uccnenoBaHue CIEKTPAITBHOTO COCTaBA CUTHAJIA HAa BBIXO/IE HEJTMHEHHOTO JIEMEHTA
U MCCIIEIOBATh Pa0OTy AMOIHOTO JIETEKTOPA.
OTBEeTUTH HAa BOMPOCHI 110 TEME JIA0OPATOPHBIX PaboT

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: IIPOBOJUTH 1.MmeeTcst HOpMalbHBIN CllydallHbIH Mpolecc ¢
JKCIIEPUMEHTAIILHOE 3aJJaHHOI KOPPeNALUOHHON (QyHKIHEH.

UCCIICIOBAHUE CIEKTPAJIBHBIX U 1o u3BecTHON KOPPEISALMOHHON (PYHKIIUU ONPEAETUTE
KOPPEJSIIMOHHBIX ~ XapaKTEPUCTHUK CIIEKTP MOIIIHOCTH CIIy4alHOIo IpoLecca.

CIIyYalHBIX MMPOLIECCOB 2.MImeeTcst HOpMAJIbHBIN CITyYailHBIN MPOIECC C

3aJJaHHOH KoppenaunoHHON (yHkiuen. Onpenenursb
JUCIIEPCHUIO U BpEeMsl KOPPEIALIMU  CIIy4alHOTO
nporecca. [Toctpouts rpadgux GyHKIME KOPPEIALUH C
YKa3aHUEM XAPAKTEPHBIX TOYEK U €UHULl U3MEPEHHUS.
3.MIMeeTcst HOpMaAJIBHBIN CITy4aiHbINA ITPOLIECC C
3a/IaHHBIM CIIEKTPOM

MOITHOCTH.ONpeaeNuTh TUCIEPCHIO U F3PHEKTUBHYIO
IIMPHUHY CIIEKTpa ciiydaiiHoro mponecca. [loctpouts
rpaduK CIeKTpa MOIIHOCTHU C YKa3aHHUEM XapaKTePHBIX
TOYEK U €VHUL] U3MEPEHUSI.

4.Mmeetcss HOpMaJbHBIN CIIy4allHBIN ITpoOLIECC C
3a/IaHHBIM CIIEKTPOM MOIIHOCTHU. [ocTponTh
XapaKTEPHYIO peaanu3aluio TaKoro mporecca ¢
YKa3aHUEM XapaAKTEPHBIX TOYEK.

Onucanune MKAJbI OIICHUBAHUA:

Ouenka: 5
Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax. 10
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus.; OueHka "yJ10BIETBOPUTENBHO" BBICTABISAETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus: snanus: ONeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO MJIU MPEUMYIIECTBEHHO HE BBIMTOJTHEHO

KM-5. Y3konoJsiocHbIe ciy4ailHbIe MPOLecChl

®opmbl peajau3anum: bunersl (MMCbMEHHBINM OIPOC)

Tun kouTpoabHoro meponpusitusi: KonrpospHas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeieHHs1 KOHTPOJIBHOIO0 MepONpHUATHSI: BrlnonHeHWe 3aJjaHus B PYKOIHMCHOM
dopme. Cpok BeImosHEHUS - 90 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
BrimoauTe 3amanusa ouiera

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: CTaTUCTUYECKUE 1.Ha BX0J OAHOKOHTYPHOI'O PE30HAHCHOI'O YCUIIUTEIS C
XapaKTEPUCTUKU  y3KOIOJOCHBIX kodpuurenTom ycuienus 30, pe3oHaHCHOM 4acToToil 3
CIIy4alHBIX IIPOLIECCOB MI'1 1 nonocoit nponyckanus 50 kI’ mogaercst Genblit

1IyM CO CHeKTpajibHO# miotHocThio FQ = 10 Bc.
Omnpenenuts BEpOATHOCTb TOTO, YTO OrMOaromas mymMma
Ha BbIX0Jie ycunuTens npesbicuT 1 B. Penenne nokasare
rpadu4ecKy.

2.Y3KONOJOCHBIN CITy4aiHbIH mporece hopMupyercs
IIPU MIPOXOXKJICHUN O€JI0ro IIyMa yepe3 OAHOKOHTYPHBIN
PE30HAHCHBIN YCHIIMTEND C KO3 PUIIMEHTOM YCUIIEHUS
Ha pe3oHaHCHOU yacToTe 20, pe30HaHCHOM YacToToi 5
MI'11 1 nonocoit nponyckanust 50 kI'. Coextp
MOIITHOCTH IIyMa Ha BXojie yeunutens Fy = 10 Bc.
Paccunrare qucnepcuto, onpeneanTs U OCTPOUTh
KOPPEJSAIHUOHHYIO (YHKIMIO Orudaroiel nyma Ha
BBIXOJI€ YCHJIUTEIS.

3.Haiitu cpennee 3HaueHue U QPyHKLNIO KOPPETALUU
Hanpsokerus U(t) Ha BbIXoie AeTekTopa orudaromiei (K =
1), Kk KOTOpOMY HOJBEZIEHa CyMMa rapMOHHUYECKOTO
curnana 2 cos(wyt) ¥ y3K0IoJI0CHOTO HOPMAILHOTO
IyMa ¢ mpsiIMOYTOJIbHBIM criekTpoM F(w) = 10 Bc B
10JI0Ce YacTOT OT W — a0 WY + o, rie o = 10 pagy/c.

Onucanue MKAJbI OIICHUBAHUA:

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

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OEeHKa "X0opoIo" 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: OneHka "ya0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

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

KM-6. Anan3 npoxo:kIeHusl CHTHAJIA ¥ IIyMa Yepe3 JUHeHHbIe QUIbTPbI
(kxBazuonTuMaJibHasi puabTpanus)

®opmbl peaymzanuu: IIposepka 3aganus

Tun koHTpoABLHOr0 Meponpusitusi: Pacuetno-rpaguueckas padora

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJIBbHOI0 Meponpusitusi: [IpoBepka NMpaBUIBHOCTH BBIIIOJIHEHUS
pacyeTHOrO 3a1aHUA

Kpartkoe cogep:xxanue 3aganus:
Ha Bxox pe30HaHCHOrO YCHJIMTEIS 3aIaHHOTO TUIIA ITOJAETCS CUTHAN B BUJIE
BBICOKOYACTOTHOT'O UMITYJIbCa 3aJJaHHON (hOPMBI M HOPMAaJIbHBIN IIYM C 3a1aHHOMN
KOPPEISIITMOHHON (PYHKIIMEH WIIH CIIEKTPOM MOIITHOCTH.
[IpoBecTH pacueT CurHajia U XapakTepUCTHK ITyMa Ha BBIXOJI€ YCUIIUTEIIS.
[TomoOpaTh ONTUMATBHBIE ITAPAMETPHI YCUIIUTEIIS JIJIsl TIOJyYeHUS Ha BBIXOJIE MAKCUMAIILHOTO
OTHOIICHUS CUTHAJI/TITYM.
CpaBHHUTH MOJYUYCHHBIN PE3YNIBTAT C PE3YIHTATOM MPOXOXKICHHUS CUTHANIA U IITyMa Yepe3
COTJIaCOBaHHBIN (PUITBTP.

KoHTpoJibHbIe BONIpOChl/3aJaHUA:

VYmer 1.Ha BX0J pe30HaHCHOTO YCHUJIUTEINS 33JaHHOTO THIIA MI0/Ia€TCs CUTHAN B BUJE

b: BBICOKOYACTOTHOTO UMITYJIbca 3aJaHHOU (hOPMBI M1 HOPMAJIbHBIN LIYM C 3aJJaHHON
BBIOU KOPPEJSAIMOHHON PYHKIIMEH WM SHEPTreTHUYEeCKUM CIeKTpoM. Bun ycunurens u
pathb HMITYJIbCA, XapaKTep KOPPEISAIMOHHON (YHKIIMU WU CIIEKTPA MOIIIHOCTH BXOJHOTO
u ryma u ero 3 pexTuBHOE 3HaUEHUE, TapaMeTPhl UMITYJIbCOB JIaHbI B TAOIHIIE

IIpaBu 3a/IaHHM.

JIBHO Paccuntarh ¥ TOCTPOUTH IHEPTETUUECKUN CIIEKTP U KOPPEISIIIMOHHYIO (PYHKITHIO
HICIIOJ BXO/THOTO IIIyMa.

b30Ba

Tb Tabnuna 3 - ®parmeHT TaOIUIIBI MHANBUIYATBHBIX 3aJaHUI

METO/I ®da T b,
BI MH Bin § Elulf |s|1
perre No| T youn | B v, BUJT KOPPEISAIIUOHHON (DyHKITHH ol I M| x|
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2.0mpenenuTh 3aKOH U3MEHEHHUsI OTHOAIONIeH CUTHANIAa Ha BBIXO/IE€ YCHIIUTEIS IPU
OTCYTCTBHMHM LIyMa (METOJOM HU3KOYACTOTHBIX SIKBUBAJIIEHTOB).

3.ITomyunTh BeIpakeHUE IS JUCTIEPCUH IIyMa (B MPUOIMKEHHH OeNoro nryma) u
OTHOILIECHMSI CUTHAJI/IIYM B MOMEHT MaKCUMAaJIbHOT'O 3HAUE€HUS aMIUIMTY bl UMIIYJIbCa
Ha BBIXOJIC YCUIIUTEIIS.

4.Haiitu 10OpOTHOCTH KOHTYpa (KOHTYPOB) YCUIUTEINSI, 00€CIeUHBAIOIIYIO
MaKCUMAaJIbHOE OTHOIICHHWE CUTHAJI/IITYM B MOMEHT MaKCHUMAaJIbHOTO 3HAYCHUS
aMIUTUTY/Ibl UMITYJIbCA Ha BBIXOJE YCUIIUTEIIS.

BriOpath k0o PHUIMEHT yCUICHHUS yCUITUTENS TAKAM 00pa3oM, YTOObI MaKCHMaIIbHAS
aMIUTUTY/1a HaNpsKEHUsl CUTHAJIAa Ha BBIXOJIE YCHIIUTENs cocTasisia 3—5 B.
5.0npenenuTh MaTeMaTHIECKOE OXKUAHNE, TUCTIEPCHIO, ITIOTHOCTh BEPOSTHOCTH,
KOPPEJALUOHHYIO (DYHKIMIO U CIEKTP MOIIHOCTH HANpPsDKEHUS Ha BBIXOJIE YCUIIUTENS
IIPU OTCYTCTBUH CUTHAJA Il BRBIOPAaHHOTO 3HAYEHUs T0OPOTHOCTH U K03 dunmenra
YCUJICHUS YCUIIUTEIS.

6.11300pa3uTh BpeMEHHBIE TUarpaMMbl (peaiu3alyn) pe3yJbTUPYIOIIEro HAMPSKEHUS
Ha BXO/I€ Y BBIXO/I€ YCUIIUTEIIS.

7.PaccunTarh OTHOIIEHHE CUTHAJ/IITYM Ha BBIXOJIE€ ONTHMAIBHOTO (QHIIBTPA,
COI'JIACOBAHHOTO C CUTHAJIOM; CPAaBHUTh ONTUMAIbHOE OTHOIIEHNE CUTHA/IIIYM C
OTHOIIEHWEM CUTHAJI/IIYM, MOJTYYEHHBIM NpU 0100paHHOM B II. 3 3HaYEHUH
no6potHocTd. [locTpouTh BpeMEHHYIO MarpaMMy CUTHaja Ha BBIXOJIE
ONTUMAIBHOTO (PUIIHTPA.

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

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

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: ONeHKa "HeyI0OBIETBOPUTENLHO" BEICTABIISCTCS
€CJIN 33JITaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO
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KM-7. IIpoxo:xneHue cIy4ailHbIX MPOLECCOB Yepe3 JMHeHHbIe Henu

®opmbl peajau3anum: bunersl (MMCbMEHHBINA OIPOC)

Tun kouTposbHoro Meponpusitusi: KonrpossHas padora

Bec konTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa npoBeaeHHss KOHTPOJILHOIO MEpPONPHATHA: BhINONHEHHE 3aaHus B PYKOIIMCHOU

dopme. Cpok BeImosHEHUS - 90 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
BBIHOJIHI/ITB 3aaHuA 6I/IJIeTa

KoHTposibHbIe BONIPOCHI/3aJaHUSA:

3HaTh: METO/bI pacyera
CTAaTUCTUYECKUX  XaPaKTEPUCTHUK
CIIy4alHBIX MPOILIECCOB HA BBIXOJIE
JIMHEHHOH LIenn

1.Ha Bxox uneanbHOTO PUIBTPA HUKHHUX YACTOT
0JIaCTCS HOPMAaJIbHBIN CllydaiHbIi mporece X(t) co
cpeaHuM 3HaueHueM | B u koppensunoHHon
¢bynkuumeit: R(t) = 10exp(—10|t|) B.

OnpenenuTts CeKTP MOIIHOCTH CIy4yailHOro mporecca
Ha BXxoje GuibTpa.

2.Ha Bxox uaeanbHOro puibTpa 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
Hke 5 K[’ 1 Hymo Ha 6oJiee BBICOKMX YacTOTax.
Onpenenuts AUCNEPCHIO U IIJIOTHOCTH BEPOATHOCTH
HanpsDKEHUs HAa BbIX0Je QUIbTpA.

[TocTpouTs rpaduk IIOTHOCTH BEPOSTHOCTH HA BBHIXOJIE
¢bunbTpa, oTMeydas Ha rpaukax XapakTepHbIE TOUKH.
3.Ha Bxox uaeanbHOro pUiIbTpa HUKHUX 4aCTOT
MOAeTCsl HOPMaNbHbIH ciyvaiinbiii mporecc X(t) co
cpeaHuM 3HadeHueM 1 B u koppensunoHHoON
¢bynkuumeit: R(t) = 10exp(—10|t|) B.

Koaddunment nepenaun punbrpa paBen 1 Ha yactorax
Hke 5 kK[ 1 Hymo Ha 6oJiee BBICOKMX YacTOTaXx.
OnpenenuTts CeKTP MOUIHOCTH HAIPSKEHUS Ha
BbIXo/e QuibTpa.

[Toctpouts rpa¢gmkm cneKTPOB MOLIHOCTH HA BXo/e U
Ha BbIX0/le, OTMeuas Ha rpaduKax XapaKkTepHbIe TOUKH.
4.Ha Bxo1 uaeanbHOro pUiIbTpa HUKHUX 4acTOT
MOAeTCsl HOPMaNbHbIH ciyvaiinbiii mporecc X(t) co
cpeaHuM 3HadeHueM 1 B u koppensunoHHoON
¢ynknumeit: R(t) = 10exp(—10|t|) B.

Koadduument nepenaun ¢puibTpa paBeH 1 Ha yactoTax
Huxe 5 k[’ 1 Hymio Ha GoJiee BBICOKMX 4acTOTaXx.
Onpenenuts KOppeJIAHOHHYI0 QPYHKIUIO HAPSOHKEHUS
Ha BbIXoje QUIbTpa.

ITocTpouts rpapuky PyHKIUHM KOPPeJIALHU HA BXOJE
1 BBIXOJIe (huibTpa, oTMeUas Ha rpadukax XapaKTepHbIE
TOUKH.

5.Ha Bxoj uzeanbHOro GuiabTpa HUKHUX 4acTOT
MOJIaeTCsl HOPMAJIBHBIN CITy4aiiHbIi mporecc X(t) co
cpeHMM 3HadeHueM | B u koppensunoHHoM
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¢ynkuumeit: R(t) = 10exp(—10|t|) B.

Koadduuuent nepenaun ¢puibTpa paBeH 1 Ha yactoTax
Huke 5 kK[’ 1 Hymo Ha 6oJiee BBICOKMX YacTOTaXx.
N300pa3uTh XapaKTepHbIi BUA peaau3anmii
CIIy4aliHOTO TIpoliecca Ha Bxoje u Bbixojae RC-mienu (B
OJIMHAKOBOM MacIITa0e Mo 0CsIM).

Onucanne MKAJbI OIleHUBaAHUS:

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

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

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

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISAETCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MPEUMYIIIECTBEHHO HE BHITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXXYTOUYHOM ATTECTAIIUA
5 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Curnansl ¢ yrnoBoi moayssinueni: UM u @M konebanus, ux mapamerpsl. BekropHas
JUarpamma M CrieKTp Mpy MajioM M MPOU3BOJILHOM HHJIeKce Moaynanuu. [Ipeumymecrsa UM u
O®M kosnedanuii o cpaBHeHUIO ¢ AM koseOaHusAMU.

2. Kak cBsizaHBI IpyT ¢ IpYroM UMIYJIbCHAS XapaKTEPUCTUKA U CUCTEMHAsT (DYHKITUS
nudposoro ¢puasTpa?

3. Ha Bxon nmuojaHoro aerekTopa nogaercs Hanpsbkenue U = 5 (1 + 0,8 cos(10t)) cos(10t), B.
Kpyrtusna xapakrepuctuku auoaa 20 MA/B, conporusnenue Harpy3ku 100 kOm. Onpenenure
KO3 PHUIMEHT Iepesaun AeTeKTOpa U aMILTUTYAY HAIPSDKEHUS 3BYKOBOM 4acTOTHI HA BBIXOJIE
JIETeKTOopa.

IIpoueaypa npoBenenust

DK3aMeH IPOBOJIUTCS B yCTHOW (hopMme 1o Omseram B BHJIE YCTHOIO OTBETa Ha 3ajjaHue OuiieTa ¢
MCII0JIb30BaHUEM IOITOTOBJIEHHOIO KOHCIIEKTa OTBETa. BpeMsi Ha MOJrOTOBKY KOHCIIEKTa OTBETA —
60 MUHYT.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuust/Muankarop: NJ1-2omk-1 [IpuMensieT ecTecCTBEHHOHAYYHBIC 3HAHUS, (PH3UUECKHE
3aKOHBI U MATEMATUYECKHUE METO/IBI ISl PELICHUS 3a7a4 TEOPETUUECKOTO U IPUKIIATHOTO
Xapaxkrepa

Bomnpocel, 3axanus
1.CnexTpanbHblil aHamu3 nepuoandeckux curnanoB. Kommiekcuas hopma psna Oypee.
CrniekTp neproanYecKoil Mocue10BaTeIbHOCTH MPSIMOYTOJIBHBIX UMITYJIBCOB. 3aBUCHMOCTD
[apaMeTpoB CIIEKTpa OT apaMeTPOB CUTHAJIA.
2.CreKTpaibHbIi aHAIN3 HETIEPUOINYECKUX CUrHaioB. CriekTpaibHas I0THOCTh. CBA3b
CIIEKTpa NEPHUOJUYECKON MOCIEN0BATENBHOCTH CO CIIEKTPAIBLHOM MIJIOTHOCTHIO OHOTO
umnyiabsca. CrekTpajibHble MJIOTHOCTH OCHOBHBIX CUTHAJIOB: MOCTOSIHHOT'O CUTHaja, d-
(GyHKLNY, TPSIMOYTOJIBHOI0 UMITyJbca. CrieKTpalibHas MJI0OTHOCTh TAPMOHMYECKOT'O CHTHAIA.
CrnekTpaibHasi INIOTHOCTb MPOU3BOJIBHOTO MEPUOINYECKOT0 CUTHAIA.
3.CBolicTBa CIEKTPAIBHON IIJIOTHOCTH: TEOPEMA O 3ala3/IbIBAaHUH, TEOPEMA O CMEIICHUH
CIEKTpa, CIeKTpalibHas IUIOTHOCTh TPOM3BOIHON U MHTETpalia, TeopeMa moaoous,
CHEKTpallbHas TNIOTHOCTh MPOMU3BEIEHUS U CBEPTKU ABYX (pyHKIMI. CriekTpaiabHast IIIOTHOCTb
paavoNMITyJIbCa.
4.9Heprus UMIynIbca. JHEPreTUUECKUH CIIEKTP, ET0 CBONWCTBA.
5.ABTOKOppenaroOHHas GYyHKIMs, ee cBoiicTBa. B3aumHo koppensiuonHas pyHkuus. CBs3b
ABTOKOPPENLMOHHON (DYHKIIMU C SHEPTreTUYECKHM CIEKTPOM.
6.AM xonebanus, ux napameTpbl. CoeKTp, BEKTOpHAas [uarpaMmma.
7.UM u ®M konebanus, Ux napamerpsl. BekTopHas auarpamma u CrieKTp pu MajioM U
POU3BOJIBLHOM HHAEKce Moay siuu. [Ipeumymectsa UM u @M konebaHuii 10 CpaBHEHUIO €
AM koneOaHUSIMH.
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8.CrieKTpanbHbIi METOJ aHaIN3a IPOX0XKAECHUS CUTHAJIOB Yepe3 JINHENHHbIE Llenu. AHaIu3
npoxoxaeHust AM koneOaHuii uepe3 n3dupaTenbHbIC ETH. Y CJIOBUS HEUCKAKEHHON
nepenaun AM koneOaHui.

9.AHANUTUYECKHUI CUTHAJ. Y 3KOIOJIOCHBINA CUTHANL. AHATUTUYECKOE MPEICTABICHUE
Y3KOIIOJIOCHOTO CUTHAaJIa; (pU3HuecKas 1 KOMIUIEKCHAs Orubarolas CUrHaia, ee CBsI3b C
aHAJTUTUYECKUM cUrHasjaoM. CeKTp KOMILJIEKCHOH orndaromeil y3k0nojaoCHOro CUrHaia.
10.MeToa HU3KOYAaCTOTHBIX SKBUBAJIEHTOB. BBIBOJI OCHOBHBIX COOTHOIIEHHUH.

11.AHanu3 NOAKIIIOYEHNs TAPMOHMYECKOTO CUTHAJIA K KOJIeOATeIbHOMY KOHTYPY IpU
pa3IMYHbIX 3HAYEHUSX YaCTOThl CUTHAJIA.

12.Ananu3 Bo3aeicTBus BU uMnynbcoB ¢ IpsSMOYToJIbHOM OrOaroIie Ha OJHOKOHTYPHBIE
n30UpaTeIbHBIC LIETIH.

13.Ananu3 Bo3zaeiicTBuss BU umnynbcoB ¢ orubaroieid mpou3BoIbLHON GOpMBI Ha
n30upaTeIbHbIC LIETIH.

14.AHanu3 Bo3JeiicTBUA cKauka (pa3bl TApMOHUYECKOI0 KOJIeOaHUsl HAa PE30HAHCHYIO LIETIb.
15.AHanu3 Bo3eicTBUsL OOJBIIOrO rapMOHMYECKOT'O CHUTHAJIA HA HEJIMHEHHBIHN 3JIeMEHT MpH
JMHENHO-JIOMaHO! alllIPOKCUMALUU BOJIbTAMIIEPHON XapaKTEPUCTUKH. BbunciaeHne aMIunTyn
rapmoHuK. @yHk1uu bepra.

16.Ananu3 Bo3eicTBUS OOIBIIOT0 TAPMOHUYECKOTO CUTHANIA HA HEIMHEHHBIN JIEMEHT TPy
aNIpOKCUMALIUU €r0 XapaKTEePUCTUKU CTEIIEHHBIM psAIoM. Bbruncienne aMminTy 1 rapMOHUK.
17.Pe3oHaHCHBIN ycunuTens 60abmux kKonebanuii. Cxema. [IpuHiun neicTus.
KonebarenpHas XxapakTepucTuKa. BinsHue nepeHanpssKeHHOTO pekuMa. Y MHOKEHHE
Y4aCTOTBHI.

18.Bo3eiicTBrEe HECKONBKUX OOJIBIINX FTAPMOHUYECKUX CUTHAJIOB HA HEJIMHEHHBIN 3JIEMEHT.
OCHOBHBIE 3aKOHOMEPHOCTU B 00pa30BaHMM KOMOMHAIIMOHHBIX YaCTOT.

19. Ammuintynnas monyssiuust cMenienueM. Cxema. [lpunnun nelictBusa. MoaynsuoHHast
XapaKTEPUCTHKA. Y CIOBUS MOIYYCHHS] HEUCKAKEHHOW MOAYIISLIMH.

20.Komnnexropuslii nerexkrop. Cxema, NpUHLHKI AeHcTBUs. BbIOOp mapamMeTpoB Harpy3Ku.
Oco0eHHOCTH AETEKTUPOBAHUS CIIa0bIX U CHIIBHBIX CUTHAIOB. Pacuer nerekropHoOH
XapaKTEPUCTHUKHU.

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

22.CunxpoHHBbIH aetexktop. [IpuHimn neicTus.

23.00600mmenHsbIH pag ypre. Teopema B.A.KorenbHukoBa. [luckpeTu3aiys CUTHAJIOB €
OrpaHUYEHHBIM cIIeKTPOM. CIIEKTphl JUCKPETHBIX CUTHAJIOB.

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

25.Z-nipeoOpa3oBanue, ero cpoiictea. ObpaTHOe z-Tipeodpa3zoBaHue. Z-npeodpazoBaHue
JMCKPETHOM CBEPTKH.

26./luckperHoe npeoOpazoBanue dypne, ero cpoiicta. 11D nukinyeckoit cCBepTKH.
27.0611ee nouarue o uudposoit o0padoTke curnanos (LIOC). uckpeTHsie U HUPpPOBbIE
CUTHAJIBI, JUCKPETHBIE U IIU(pOoBBIE ycTpoiicTBa. O0o0ImeHHas cTpykTypHas cxema LIOC.
IIpeumymectBa u Henocratku LIOC.

28.YHuBepcalbHbII adropuT™M JUHEHHBIX HU(POBEIX GuiabTpoB (LID). UmmnynscHas
xapakrepuctuka L{®. [lepenatounas (cucremuas) pynkuus L{d. YactoTHas XxapakTepucTuka
aunerHoro L{®, cpaBHEHHE ¢ YaCTOTHOM XapaKTePUCTUKOM aHAJIOrOBOTO (PHIIBTPA.
29.PexypcuBHbIe 1 HepekypcuBHbIe L{®D, nx cpaBHenue. [{udpoBoii puibtp 1-ro mopsaka,
aHasiornuHelii RC-nienu.

30.@opmel peannzanuu L{D: npsimast 1 KaHOHWYECKAs; MOCIEI0BATENIbHAS U MapAJIJIEIbHAs.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.YUemy paBHa yacToTa MEpBOM TAPMOHHUKH TIEPHOIMYECKOTO CUTHAIA, N300paKEeHHOTO Ha
pI/IcyHKe‘7

nnn.

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

OTBeThI:
VYkaxute npaBuibHOE 3HaUeHUE B [KI'11]
Bepuniit orBet: 200 xI'11
2. quy paBHa MOCTOSIHHASI COCTABIIAIONIAs CUTHAJIA, U300PaKEHHOTO HAa PUCYHKE?

nnn.

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

OTBeTHI:
VYkaxure npaBuibHOE 3HaUeHUE B [B]

Bepusriit otBet: 0,2 B
3.Mopaynupyromas yacrota YM-curnana pasHa 2 k', uaaexkc moaymsituu m = 10. Yemy
paBHa JIeBUAIIS YaCTOTHI?

OTtBeTsI:
YKka3arbs 4HuCIIOBOE 3HaYeHUE B Kl 11

Bepnwsiit orBet: 20 kI'1x
4. MoryT 11 BO3HUKATh HOBBIEC CIIEKTPAJIbHBIEC COCTABIISIIOLINE TIPH MPOXOXKICHUU CUTHAJIA
yepes3 JIMHEUHYIO LIeNb?

OTtBeTsI:
Ha/Her

Bepnpsiit orBet: Het
5.AM-curnan ¢ ko3 dunuenrom moayisiuu 100% mogaeTcst Ha BXO OTHOKOHTYPHOTO
pe3oHaHcHoro ycunurens. [lluprHa criekTpa curHana B TOUHOCTH COBMAAET ¢ IIUPUHOU
YaCTOTHOM XapaKTepUCTHKHU ycunurtens Ha ypoBHe 0,707. Uemy paBeH ko3 puireHt
MOAYJISILIMU CUTHAJIA HA BBIXOJ/I€ YCUIIUTENA?

OTBeTHI:
YkazaTh UMCIOBOE 3HAYEHHE C TOYHOCTHIO JI0 TPEX 3HAYaIuX Hudp

Bepnwiii otBert: 0,707
6.Ha HelMHEHHBII 31eMEHT ¢ BONLTaMIIEPHOI XapakTepucTukoil i = af + alu + asu
MOJAIOTCS 1Ba TAPMOHUYECKHUX CUTHAA ¢ 4acToTaMu ®1 1 2. MOXEeT JIi OSIBUTHCS B TOKE
COCTAaBJISIIOLIAs ¢ 4acTOTOM 20 [+®27?

OTBeTHI:
na/HeT

BepHbplil oTBET: HET
7.CynepreTepoAMHHBIN MPUEMHUK TIPEeTIHA3HAYCH IS IPUEMa CUTHAJIA PaInOCTAHIIUU C
gactoTol 620 kI'1. [Tpomexxyrounas yacrora paBHa 465 kI'n. Onpeaenure 4acTotTy
reTepoInHa.

OTtBeTHI:
Vka3zarp unciaoBoe 3HaueHue B [KI 1]

Bepnsiit orBet: 155 kI'11
8.Be1OpaTh HHTEpPBAT JUCKPETH3AIUHU MPSIMOYTOJILHOTO UMITYJIbCA JTUTETHHOCTHIO 40 MC.
B xadecTBe HauMBBICIICH YaCTOTHI crieKTpa fB MPHUHATH Takoe 3HAUEHHE, KOTAa CIICKTpaIbHas
TUIOTHOCTh UMITYJIbCA OOPAIAaeTCsl B HYJIb B UETBEPTHIN pa3.

OTBeTHI:
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VYKkazaTh 4uCcI0BOE 3HAYCHUE B [MC]
Bepnpsiii otBeT: 5 Mc

2. Komnerenuuss/Muaukarop: M/1-2onk-2 BeiOupaer criocoOs! u cpeacTBa M3MEpEHUi 1 IPOBOIUT
JKCIIEPUMEHTAIILHBIE UCCIIEI0BAaHUS

Bomnpocel, 3axaHus
1.Yto Takoe konebaTenpHas XapakTepuctuka? M300pa3ute XxapakTepHbIN BUJ CEMEHCTBA
KoJIeOaTeNbHbIX XapakTepucTuK. Kak 1o konebarenbHbIM XapaKTepUCTUKAM BBEIOPATh PEKUM
paboThl yCUITUTENA Ul HEeUCKaKeHHOoro ycuiienuss AM curnana?
2.Yro Takoe konebarenpHas xapakrepuctuka? s yero ona sogurcsa? M3o0pasure
XapaKTEepPHBIN BUJ CeMeNCTBa KOIe0aTENbHBIX XapaKTEPUCTHK.

MarepuaJsbl 1J151 IPOBEPKH OCTATOYHbIX 3HAHUM

1.Ha BX0J p€30HaHCHOTIO YCHIJINTEII OJAETCs IO0CIEJ0BATEIbHOCTh BEICOKOYACTOTHBIX
UMITYJIBCOB C MPSAMOYTOJIbHON orubaromiei. YacTora 3aroiHeHns: UMITYJIbCOB COBIAJIAET C
PE30HAHCHOM YacTOTON YyCHIINTENsA. Y BEIMYATCs WM YMEHBIIATCS UCKaXKeHUsI (POPMBI CUTHANA
Ha BBIXOJI€ YCUJIUTENS, €CJIU YBEJIMYUTh JOOPOTHOCTh KOHTYpa YCUIIUTENSA?

OTtBeTsI:
YBEINYATCs/yMEHBIIIATCS

Bepublil oTBeT: yBenuuaTcs
2.Ha HenMHEHHBIA S7IeMEHT ¢ BOIBTAMIIEPHOH XapaKTepHCTHKOM | = a) + alu + a3u
HoJaeTcs TapMOHUUYECKui curuai ¢ yactoroi 2 kI . Kakue gactorel Oyaer conepxaTb CIEKTP
TOKA, POTEKAIOLIETO Yepe3 HETMHEHHBIN AJIEMEHT?

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

Bepnsiii orBet: 0 2 kI'11 4 xI'11

3. Komnerenuuss/Muankarop: NJ1-3onk-2 OOpabaTeiBaeT U NpeaCTaBIAET MOTyICHHBIC
OKCIIEPUMEHTABHBIC TAHHBIC TS OTY4YeHHsI 000CHOBaHHBIX BHIBOJIOB

Bonpocsl, 3aganus
1.lnoanslii nerekrop. Cxema, MpUHLMN JeiicTBUsA. BpIOOp nmapaMeTpoB Harpy3Ku.
Koad¢unment nepenaun. Bxognoe conporupienne. AHaaN3 UCKaKEHUH, BOZHUKAIOIUX MTPU
HENpaBUWIBHOM BbIOOpE pexxrMa paboThl.
2.ITpu KakuX YCIIOBUSAX 00ECTICUNBACTCS HEMCKAKCHHOE YCHIeHHe AM CUTHAJIOB B
HEJIMHEWHBIX PE30HAHCHBIX YCUIIUTEIAX?
[Toxaxxute BEIOODP YCIOBUN HEMCKAKEHHOTO ycUIeHUsI AM CHUTHAJIOB C IOMOIIBIO
K0JIeOaTeNbHOM XapaKTepUCTUKH.
3.M300pa3ute cxemy nuoaHoro aerekropa. KauecTBeHHO HapuCylTe CIeKTpaIbHbIE
JarpaMMbl BXOJITHOTO HAIpSKEHUs], TOKA AMOJa U BBIXOJAHOIO HANPSKEHUs IpHU Mojladye Ha
BXOJl OTHOTOHaJIbHOr0 AM-curnaia.
N3 kakux cooOpa>keHul BHIOUPAIOTCS MapaMeTphl Harpy3ku JeTekTopa?
4.Yt0 Takoe nepeHanpsyKEHHbIA PEKUM B pe30HaHCHOM ycuiuTene? [Ipu kakux ycnoBHsSX OH
BO3HUKAET?
5.Kak u3MeHUTCs CIIeKTp NEPUOANUYECKOTO CUTHANA, ECIIA IEPUOJ IOBTOPEHUS UMITYIbCOB
YBEJIMYUTCS BABOE (AJTUTEIBHOCTh U aMIUIUTY/Ia UMITYJIbCOB HE U3MEHSIOTCS)?
6.Kak u3MeHUTCs CIIEKTp NPSIMOYTOJIBHOTO UMITYJIbCa C BBICOKOYACTOTHBIM 3all0JTHEHUEM,
€CJIM YaCTOTY 3all0JIHEHHSI YBEJINYUTh BJIBOE?
7.Kak U3MEHUTCS CIIEKTP NPSIMOYTOJIBHOTO UMITYJIbCa C BBICOKOYACTOTHBIM 3all0JTHEHUEM,
€CJIN JUIUTEIbHOCTh UMITYJIbCa YBEIUUUTh BIBOE?
8.Kak u3MEeHUTCS CIIEKTP MEPUOJIUYECKOTO CUTHAJIA, €CIIN AJIUTENBHOCTh KAXK10T0 UMITYJIbCa
YMEHBIIUTCS BABOE (IEPUO MOBTOPEHUS U aMILTUTY/a HE MEHS0TCA)?

45



MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.CriexTp aMIIMTYAHO-MOLYJIMPOBAHHOTO CUTHAJIA IIPEICTABICH Ha PUCYHKE.

10B

2B 2B

T | T o=

49 50 51

Ornpenenure:

a) 4acToTy HecyIlero koiebanus (B kI 1)

0) yactoTy MoaynHpyroliero konedbanus (B k')

B) KO PUITUEHT MOYIISIITUN

I') MAKCUMaJIbHOE 3HaU€HUE aMIUIUTY bl curHaia (B B)

1) MUHUMaJIbHOE 3HaYeHHE aMILTUTYbl curHania (B B)
OTBeTHI:

JIist Kask 101 TO3UITUU BOMIPOCA HY>KHO YKa3aTh YMCIIOBOE 3HAUEHUE OTBETA.
Bepnsiii otBet: a) 50 0) 1 B) 0,4 1) 14 1) 6

11. Onucanue wikanvt ouenusanus

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

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BeIogHeHa B paMKkax ""0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaia ectb He3HAUUTEIbHbIE
HE/IOCTAaTKU

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

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora He BBITIOIHEHA WM BHITIOJTHEHA
MIPEUMYIIICCTBEHHO HETPABUIHLHO

1I1. Ilpaguna évicmaenenusn umo20680i OYeHKU no Kypcy

OneHka 3a 5 cemecTp ompenensieTcss B cOOTBEeTCTBUM ¢ [lojokeHneM 0 OauTbHO-PEUTHHTOBOM
cucreMe mansa cryneHtroB HUY «MDOU» Ha OCHOBaHMHM CEMECTPOBOM U 3K3aMEHAIMOHHOM
COCTaBJISIOIIMX. B nmpuiiokeHne K JUIIIIOMY BEIHOCUTCS OLIEHKA 3a 6 cemecTp.

6 cemecTp

dopma NpPoMeKYTOUHOI aTTecTanuu: DK3aMeH
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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 MPOBOAUTCS B yCTHOH (popme mo Omieram B Buae yCTHOTO OTBETa Ha 3aJaHMe Ounera
UCIIOJIb30BaHUEM ITOJIrOTOBJICHHOTO KOHCIIEKTa OTBETa. Bpemst Ha mMoAroToBKy KOHCIIEKTa OTBETa —
60 MUHYT.

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

1. Komnerenunst/Uuaukarop: NJ-2onk-1 [Ipumensier ecrecTBeHHOHAay4HbIE 3HaHUS, (PU3NUECKHe
3aKOHBI 1 MATEMATHYE€CKUE METOIbI IS PEIICHUS 3a/1a4 TEOPETUUECKOTO U IPUKIIATHOTO
xapakrepa

Bonpocsl, 3aganus
1.Cityuaiinbie mpoueccel. MHOroMepHas INIOTHOCTh BEPOSATHOCTH CIy4aiiHOIO IIpoLecca.
CrannoHapHOCTb cy4yaifHOTO mporecca. MaTeMaTHuecKoe 0XKHUAaHNUE U IUCIIEPCHS.
2.KoppensimonHast GyHKIHS CIIy9aifHOTO mporiecca u e€ cBoicTBa. MiHTepBa Koppesiuu.
B3anMHas koppensinuoHHas (QyHKIUS.
3.CnexTpanbHasi INIOTHOCTh MOITHOCTH (9HEpreTudeckuil crnekrp). CBoMCTBAa SHEPreTHUECKOTIO
cnekrpa. Teopema Bunepa-XununHa.
4.OCHOBHbIE HCTOUYHUKH LITYMOB B PAIMOTEXHUYECKUX YCTPOUCTBAX U UX XaPaKTEPUCTUKH.
Tennosoit mym. /Ipo6oBoii nrym. O6mas XxapakTeprcTUKa HICTOUHUKOB IIyMa B TPAH3UCTOPaX.
5.AHanu3 Bo3AEMCTBUS CAy4ailHBIX MPOLIECCOB Ha JUHEIHbIE 1lenH. CeKTpaibHbIA U
KOPPEJSILIMOHHBIN METO/IbI aHAIN3Aa.
6.Bo3zeiicTBue Oenoro nryma Ha JuHelHyto 1enb. [llymoBas monoca nuHeHON 1emnu.
Cratuctuyeckye XapakTepUCTHKY IlIyMa Ha BBIXOJE JTUHEHHON LEMH.
7.AHanu3 Bo3aeiCTBUS Oenoro myma u KoppenupoBarHoro myma Ha RC nens. CoOCTBEHHBIHN
mryM RC-nenn.
8.AHanu3 BO3/1€NCTBUS CIIy4aifHBIX [TPOLIECCOB HA JTMHEHHbIE H30HpaTEIbHbIE LIETIH. XapaKTep
KOpPEeNsUOHHON (YHKIIMH IIyMa Ha BBIX0J1€ N30UpaTeabHOH LIeTH.
9.AHanu3 Bo3AecTBUS OEJIOTO0 IIyMa Ha PE30HAHCHBIN YCUIIUTENb. DHEPTreTUHUECKUM CIIEKTP U
KOppensiuoHHas (PyHKIUS [IIyMa Ha BBIX0JI€ OJHOKOHTYPHOT'O PE30HAHCHOTO YCHIIUTEIIS.
10.Y3kononocHble ciryyaiiHble mpouecchl. [Tonstue 06 orubaromieit, ¢ase, cunpazHoil u
KBaJpaTypHOH KOMITOHEHTaX. BbIBO/ BbIpaKeHUS /ISl IJIOTHOCTH BEPOSATHOCTH Orubaroiei 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 XapakTepuUCTUKH Oru0aroieil CyMMbl FapMOHHYECKOTO CUTHAIA 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 TuHelHas GuibTpanus. YacTOTHAS U UMITYJIbCHAS XapaKTEPUCTHKU
coryiacoBanHoro ¢uibpTpa. CUrHai Ha BBIXOJIE coryacoBanHoro ¢uibtpa. [lonsatue 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 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 aucnepcuio U MIOTHOCTh BEPOSITHOCTH HANIPSIKEHUSI 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®. 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.KakoBsI crienrpuyeckrue 0COOCHHOCTH KOPPEIAIMOHHON QYHKIIUK CITy4alHOTO TIpoliecca
Ha BBIXOJIC Y3KOTOJIOCHOM pe3oHaHcHOU 1enu? Hapucyiite rpaduk 3Toi KOPPEISIIIHOHHOM
bynkun. Kak n3mMeHuTcs rpaguk, eciii pe30HaHCHAs 4acTOTa [ENU YBETUUYHUTCS B 2 pasa
(ko3¢ GuIHIEeHT nepenayn Ha pe30HAHCHOW YaCcTOTE U MOJI0CA MPOITYCKaHUS HE MEHSIOTCS)?

Matepuanbl /151 IPOBEPKH OCTATOYHbIX 3HAHUM

1.City4aiiHblii IpoIiece ¢ paBHOMEPHBIM 3aKOHOM pacIpe/ielieHus Ha uHtepsaie [—4; 4]
H0JIaeTCs Ha OJTHOCTOPOHHUI OTpaHUYUTENb, CXEMa KOTOPOT0 H300paskeHa Ha PUCYHKE.
ConpoTtuBieHue A10/1a B IPSIMOM HalpaBJIEHUH CIIeyeT CYUTATh PaBHBIM HYJIIO, B 0OpaTHOM
HaIlpaBJICHUU — OECKOHEYHOCTH.

OnpenenuTb MaTEMaTUUECKOE OKUAAHNE CIy4alHOTO Mpoliecca Ha BBIXOAE OTPAaHUUUTES.

x(1) y(t)

OtBeTsI:
Pesynbrar npencraButs B [B].

Bepusiii otBeT: 1 B
2.Ha nocnenoBarenbHyto RL-1iens mogaeTcs craliioHapHBINA IIIyM CO CpEeTHUM 3HadeHrneM 1 B.
Omnpenenure cpeHee 3HAUEHUE HANIPSKEHUS HA COITPOTUBIICHUH.

OTBeThI:
Pesynbrar npencraButs B [B].

Bepnwsiit otBet: 1 B
3.Onpexnenutsd 3¢ peKTUBHOE HANPsDKEHUE coOCTBEeHHOTO myMa RC-1ienu npu KoOMHaTHOM
temneparype. Mictounnkom mryma siBiisieTcst TemoBoi mym pesuctopa. [lapamerpsr nenu: R =
1 xOMm, C =100 nd.

OtBerTsI:
PesynbTar npencraButh B [MKB] 1 OKpyrauTh 10 1€I0T0 3HAUEHUS

Bepnsiit otBet: 20 MmxB
4.Ha nociieoBarensHyro RC-1erb moaercst CTalMoOHapHBIN IIIyM ¢ Aucrepcucii 4 B u
PaBHOMEPHBIM CIIEKTPOM MOITHOCTH B Tojioce 4acToT oT 0 g0 5 MI'mt. [1apamerprr nenu: R =
10 kO™, C = 10 H®. Onpenenute JUCIEPCUIO ITyMa Ha KOHJIEHCATOPE.

OTBeThI:
PesynbraT npezacrasuth B [B]
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Bepnsiii otBert: 0,02
5.benplit IIyM MPOXOIUT Yepe3 PE30HAHCHBIN YCHIIUTEIh ¢ OIMHOYHBIM KOJIeOaTeIbHBIM
KOHTYpOM B Harpy3ke. Kak u3aMeHuTcs aucnepceus mryma Ha BhIXO/E YCUITUTEINS, €CIu
JTOOPOTHOCTH KOJIe0aTeIbHOI0 KOHTYpa YMEHbIIUTCA B 2 paza? BBenure COOTBETCTBYIOLIYIO
uudpy.
1 — He u3MeHuTCs
2 — yMEHBUINTCSA B 2 pa3a
3 — yBenuuuTCA B 2 pasa

OTBeThI:
VYka3arb uudpy ¢ IpaBUIbHBIM BapUAHTOM

Bepnplii oTBeT: 3
6.Ha Bxox unterpupyromeit RC-nienu (OHY) nogaercs cymma rapMOHHYECKOTO CUTHAA C
gactoroit 100 kI'1, ammuutynoi 2 B u 6enoro myma x(t). Onpenennrte 4acToTy cpesa
¢bunbTpa, Npu KOTOPOW OTHOIICHHE ( AMILTUTYAbl CUTHAJIA K CPEIHEKBAPATUYECKOMY
3HAUYCHHIO [ITyMa Ha BBIXO/JIE LEMU MPUHUMAET MAaKCUMAJIbHOE 3HAUCHHE.

OTtBeTsI:
3anummuTe oTBeT B [KI 11].

Bepnsiit orBet: 100 kI'11
7.25neKkTpuyueckas enb COACPKUT TPU UCTOYHUKA HOPMAJIBHOTO IIyMa, BKIIFOUEHHBIE

nocneaoBarenbHo. D PekTUBHOE HANPSKEHUE TIEPBOT0 UCTOYHHKA IIymMa paBHO 6 B, BTOporo

—2 B, tpetbero — 3 B. Onpexnenure 3¢ peKTHBHOE HAMPSHKEHHE CyMMapHOTO IIyMa,
JeMCTBYIOILETO B LIETH.

OTtBeThI:
Pesynbrar npeacrasuts B [B].

Bepnsiii otet: 7 B

2. Komnerennusi/Ungukarop: NUJI-2onk-2 BeiOupaer ciocoObl 1 cpecTBa U3MEpEHU U MPOBOIUT
AKCIIEPUMEHTAIBHBIE UCCIEAOBAHUS

Bomnpocel, 3axanus

1.9proanueckoe CBOWCTBO CllydallHbIX POLECCOB. MeTO/ bl IKCIIEPUMEHTAIILHOTO
OIIPEIEICHUS CTATUCTUYECKUX XAPAKTEPUCTUK SPrOJAUUECKUX MPOLIECCOB.

2.0numuTe METOAUKY IKCIIEPUMEHTAILHOTO ONPEENIEHUS IIIOTHOCTH BEPOSATHOCTH
AProJUYeCcKOro ciay4yaiHoro mpouecca?

3.0nummuTe METOIMKY 3KCIEPUMEHTAIbHOIO ONPEAEIEHUSI KOPPEISIIMOHHON (DYHKIIUN
AProJUYECKOro ciay4yaiHoro mpouecca?

MaTepnanbl AJIS MIPOBEPKHU OCTATOYHBIX 3HAHHUI

1.
2.
3.

1.CranrionapHblii ciy4aiiHblii mporecc U(t) mpeacTasiser co0oi MepuoIHIecKyro

MOCJIE0BATENBHOCTh IPSIMOYTOJIBHBIX UMITYJILCOB CO CKBaYKHOCTBIO 2 (MEaH[Ip) CO CaydyailHOU

paBHOBepOATHOH (hazoil. Peanuzanus ciaydaifHOro mporecca NpuBeAeHa Ha PUCYHKE.
Onpenenure:

1) maTemaTnyecKoe oXKuaaHue

2) gucnepcuto

3) BEPOATHOCTb TOTO, YTO C/TYYaiHbIN NPOLLECC NPeBbIlWaeT 3HayeHne 2 B.
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u(r), B

72

-1

OtBeThI:
JI1st KXo MO3HIMK BOTIPOCa HY)KHO yKa3aTh YMCIOBOE 3HAYCHHUE OTBETA.

Bepwnsrii otBer: 1) 1 2)4 3) 0,25
2.Ha Bxon RC-1ienu nojaercs urym, SHEpreTHueckuii crekrp koroporo pasen 10 B-c B
nosoce yactot oT 0 10 10 xI'i 1 Hy:rO 3a mpeAenamMmu 3ToH Moaockl yacToT. [lapamerprl nenu:
R =10 xOm, C = 100 n®. M0o>KHO 11 BXOAHOH IIyM CUUTATh OEIbIM?

OTBeTHI:
Jla/HeT

BepHsiii oTBET: HET

3. Komnerenmuss/Muankarop: NJ1-3omnk-2 OOpabaTeiBacT U NpeaCTaBISET OTyICHHBIC
IKCIIEPUMEHTANIbHBIC JaHHBIC [UIsl MTOJY4YCHHs] 0O0OCHOBAHHBIX BBIBOJIOB

Bomnpocel, 3axanus
1.KakoBa cBsI3b MEX1y KOPPEIALUUOHHON (DYHKIUEH, SJHEPTeTUYECKUM CIIEKTPOM U
Jucriepcueit cirydaitnoro npouecca? Kakoit pusnueckuii cMbICT UMEET TUCTIepCHs?
2.Kak u3MeHuTCs Aucriepcus ryMa Ha BBIX0JI€ OJTHOKOHTYPHOTO PE30HAHCHOTO YCHIIUTENS,
€CJIM YBEJINYUTH I00POTHOCTh KOHTYpaA YCUIIUTENS TP HEU3MEHHOM KOA(pPULIUEHTE
yeunenus? Ha Bxop ycuuress mogaetcs Oeblil mryMm.
3.B xakoM ciydae nmpu mpoxXOoXKJICHUH CITy4alHOTO MpoIlecca Yepe3 JTUHEHHYIO el
HIPOMCXOIUT €ro HopMaiu3anua? Yem 3To MOKHO OOBSICHUTH?

MaTtepuaibl A1 NPOBEPKH OCTATOUYHBIX 3HAHUM
1.J11s1 yMeHblIeHHs ypOBHA LIyMa UCHoJb3yeTcs uHterpupyromas RC-uens. Kak usmenurcs
JeiiCTByOIIee 3HaUEHNE [ITyMa Ha BBIXO/I€, €CIIM IIYyMOBas [10JIoca yBEIHUUTCs B 4 pa3a?
[Tpeamnonaraercs, 4TO BXOAHBIM CUTHAJIOM sIBJIE€TCs Oelblif rymM. BBenuTe cOOTBETCTBYIOIIYIO
nudpy.
1 — He u3MeHuTCs
2 — yMeHbIIHATCSA B 4 pa3a
3 — yBenmuutcs B 4 paza
4 — yMeHBIIUTCS B 2 pasa
5 — yBenuuuTcs B 2 pasza
OTBeThI:
VYka3zatb nudpy ¢ MpaBWIHLHBIM BApUAHTOM
BepHsiit oTBeT: 5

II. Onucanue wikanvl oueHuBanus

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapakxmepucmuxu 8vlnoiHeHus 3Hanus: PaboTa BeIONHEHA B paMKaX "TPOJIBHHYTOTO'
ypoBHs. OTBETHI JIaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTHYSCKUX PEIICHUAN

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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Onucarnue xapaxmepucmuxu vinoiHeHus sHanus: PaboTta BeIONHEHA B paMKax "6a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTepuana ecTh He3HAUUTEIbHbIE
HEJIOCTATK!

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsI 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS OTBETA
HET WJIK OH HEBEPHBIN

Oyenka: 2
Onucanue xapakmepucmuxu ebinoineHus 3nanus: Pabora He BBIOJIHEHA WIH BBITIOJHEHA
MPEUMYIIIECTBEHHO HETPABUIHLHO

111. Ilpasuna évicmasnenus umozo80i OyeHKu no Kypcy
Ouenka 3a 6 cemecTp ompezaensiercss B cooTBeTcTBUU ¢ llonoxeHnem o OaibHO-PEHTHHIOBOM

cucreMe i cryneHtoB HUY «MOUW» Ha OCHOBaHMM CEMECTPOBOM M HK3aMEHALMOHHOU
COCTaBJISIIONIMX. B puiiokeHne K JUIIIOMY BEIHOCUTCSI OLIEHKA 33 6 CeMECTp.

52



