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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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 CriocoGeH uCIoIb30BaTh MOJIOKEHHUS, 3aKOHBI 1 METOJIbl €CTECTBEHHBIX HAYK U
MaTEMATHKH JIJIsl PEIICHHUsI 3a/1a4 HH)KCHEPHOU JESITeTbHOCTH, CBA3aHHBIX C pa3padOTKON U

IIPOEKTUPOBAHUEM PATUOTEXHUYECKUX YCTPOUCTB
NJI-2 [TpumeHsieT ecTecCTBEHHOHAYYHbIC 3HAHUS, (PU3UUECKUE 3aKOHBI 1 MAaTEMaTHYECKHE

MCTOJBI AJId PCIICHHUA 3aaa4 TCOPECTUUCCKOTO U ITPUKIIAAHOTI'O XapaKTepa

2. OIIK-2 CniocobeH caMoCTOSATENbHO TPOBOAUTD IKCIIEPUMEHTAIIbHBIE UCCIIEOBAHMS U
UCII0JIb30BaTh OCHOBHBIE IPUEMBI 00PAOOTKH U MPEICTaBICHUS MOJIyUYEeHHBIX JaHHbBIX
NJ1-2 BeiOupaet criocoObl U CpeAcTBa U3MEPEHUHN U POBOJIUT 3KCIIEPUMEHTAJIbHbIE

UCCIIEIOBAHHS
NJI-3 O6pabaTeiBaeT 1 MPEACTABISAET MOTYyYCHHBIE SKCIIEPUMEHTATIBHBIC TAHHBIE JIS

MOJIYYCHHA 000CHOBAHHBIX BBIBOIOB

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Dopma peanuzanuu: buneTsl (MUCEMEHHBINA OMPOC)
1. Kontponbnas pabota Ne 5. "HenuneitHoe mpeoOpazoBanue ciiydaiiHOTO mpoiiecca”

(KontponpHas pabota)
2. KonrtposabHas padora Ne 6. "IIpoxoxkaeHne cirydaifHbIX ITPOLECCOB uepe3 JUHENHHbIe 1enn”

(KontponpHas pabota)

3. KontponbHas pabota Ne 7. "Y3kononocHsle ciaydaiinsle npoueccsl” (KonTponbsHas pabora)
4. KontponbHas padora Nel. "XapakTepucTuku JeTepMUHUPOBAHHBIX CUTHAIOB"
(KonTponbHas pabota)

dopma peannzaimu: BeinoiHeHe 3a0aHus
1. TectupoBanue o yactu 2 (TectupoBanue)

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

(KontponpHas pabota)
2. KonrtponbHas padora Ne 3. "Henuneitnbie npeobpazoBanus curnanos” (KonrponbHas

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

pabora)

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

¢mibTpanus) (PacuerHo-rpaduueckas padbora)
2. AHanu3 pOXO0KIEHHUS Y3KOIOJIOCHBIX CUTHAJIOB Yepe3 n3duparenbublie renu (Pacuerno-

rpaduydeckas pabora)

®opma peanuzaruu: CmemanHas Gopma




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

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

3. JlabopaTtopHas padota Ne 5. "3akoHbI pacnpeeseHus CIydailHbIX MPOIEcCoB"
(JTaboparopnas paboTta)

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

5. JlabopaTtopHas padota Ne 7. "[IpoxosxaeHne ciaydaliHbIX MMPOIIECCOB Yepe3 JTUHEHHbIE
nenu" (JlabopaTopHas padora)

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

BPC aucuunjiavHbI

5 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPUATHI TeKYIIero KOHTPOJS YyCHeBAaeMOCTH IO

AUCHUILINHE:

KM-1 JlaGoparopnas padota Ne 1. "Cnektpsl nepuoanueckux curnaioB" (Jlaboparopuas padora)

KM-2 KontpoasHas pabota Nel. "XapakTepucTHKN JeTEPMHUHUPOBAHHBIX CUTHAIOB" (KoHTpoOIbHAS
pabora)

KM-3 JlaGopatopHas pabota Ne 2. "IIpoxoxaeHne aMIUTUTYAHO-MOIYTUPOBAHHBIX CUTHATIOB Yepe3
pe3onancuyto nemns" (Jlaboparopuas padora)

KM-4 KontpoasHas padota Ne 2. "[IpoxoxaeHue curHaioB yepes JnHeHbie 1enu" (KortponsHas
pabora)

KM-5 Ananu3 npoxoxJeHHs y3KOIMOJIOCHBIX CUTHAJIOB uepe3 n3buparensHele 1enu (Pacuerno-
rpaduueckas padoTa)

KM-6 JlaGoparophsie paboTsl Ne 3-4 ."Henunelinsle npeoOpa3oBanus curHainos" (JlabopatopHas
pabora)

KM-7 KonrtponbHas padota Ne 3. "Henuneitnsie npeodpazoBanus cursanoB” (KontponbHas pabora)

KM-8 KontponsHas padora Ne 4. "JluckperHsie curaains! U nudposbie GuiabTpsl” (KoHTpOnbHAS
paborta)

Bujx npomexxyTo4HOI aTTecTaliMy — JK3aMEH.

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nunekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7 8
Cpok KM: 4 7 8 10 12 13 14 15

Pazgen nucHuIuIMHbBL

OCHOBBI TCOpUHN ACTCPMUHHUPOBAHHBIX
CHUT'HAJIOB

MareMaTruueckue MOJaeIIN

JIETEPMUHUPOBAHHBIX CUTHAJIOB. i "

CrexTpanbHbI aHAIU3 IEPUOJTUIECKUX + + +
CUTHAJIOB.

CnekTpalibHOE MpPeICTaBICHUE + + +
HENEPUOIUYECKUX CUTHAJIOB.

KoppenauroHnHslii aHanu3 +

ACTCPMUHHUPOBAHHBIX CUT'HAJIOB




MoaynupoBaHHBIE CUTHAIBI + +

Ananuz MMPOXOKIACHUA
ACTCPMUHHUPOBAHHBIX CUT'HAJIOB YCPE3
JIMHEHHBIE SJICKTPHUYCCKUC LECITN

CrexTpaibHbIA METO MPOXOKIACHUS
JEeTEPMHUHUPOBAHHBIX CUTHAJIOB UEpPE3 + + +
JIMHEWHBIE LIENU

MeTOI[ HHM3KO4YaCTOTHBIX O3KBHBAJICHTOB + +

[IpeoOpa3zoBanue cUTHAJIOB B
HEJIMHEHHBIX U MapaMeTPUICCKUX
ersax

Bo3saelicTBue rapMOHMYECKOT0 CUTHAIa
Ha HEJIMHEWHBIN DJIEMEHT

Henunelinoe pe30HaHCHOE YCUIICHHE.
VYMHOXKEHNE YaCTOTEIL.

Bo3zneiicTBre HECKOIBKUX
rapMOHHMYECKUX CUTHAJIOB Ha +
HEJIMHEHHEBIN DJIIEMEHT.

Ilony4yenue aMIIMTyIHO-

. +
MOJIyJIMPOBAHHBIX KOJIeOaHUI
JerextupoBanue AM cursainos. + +
[TpeoOpa3oBaHue CUTHAIOB B +

MapaMEeTPUYECKUX LICTISIX.

JluckpeTHbIe CUTHATIBI U LU(POBBIE
GuIbTPHI

MaremMaTuuecKkoe OIHCaHue

JIICKPETHBIX CUTHAJIOB *
Obu1ee nonarue o UdppoBoit

o0paboTtke curnaios (L{OC). N
Jlunelinble MQPPOBBIE PUIBTPBI U UX

XapaKTEPUCTHKH.

@DopMbl peau3aly aIropuTMOB N
111(poBON GUIBTpAIIH

OcHoBsbl cunTe3a LD u adpdextor N

kBaHTOBaHUs B [[D.

Bec KM: | 10 12 10 12 20 12 12 12

6 cemectp

IlepeyeHb KOHTPOJILHBIX MEPONPUATHI TEKYIIEro KOHTPOJSA YCIHEBAeMOCTH IO

AUCHUILINHE:

KM-1 JlaGoparophas pabota Ne 5. "3akoHbl pacnpeaeneHus ciydaitHbIX rporeccoB” (JlaboparopHas
pabora)

KM-2 KonrponbHas padota Ne 5. "HenuneitHoe npeoOpazoBaHue ciydaifHoro npoiecca"
(KontponpHnas pabota)

KM-3 JlaGoparophas pabota Ne 6. "KoppensiunoHHble PYHKIIUN U CIEKTPHI MOLTHOCTH CITy4aifHBIX
nporecco" (JJaboparopHast pabota)

KM-4 KonrtponbHas padota Ne 6. "[IpoxoxieHre cirydaifHbIX MPOLECCOB Yepe3 JTUHeHHbIe 1enu”
(KontponpHnas pabota)

KM-5 JlaGoparophas pab6ota Ne 7. "IIpoxoskaeHue ciydailHbIX IPOIIECCOB Yepes3 JIUHEHHbIE Hernu"
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(JTaboparopnas paboTa)
KM-6  AHanu3 npoxXoKJeHHs CUTHAJIA M [ITyMa yepe3 JTMHEHHbIe GHIBTPhI (KBa3HONTUMAIbHAS
dbunsTpanus) (Pacuerno-rpadudeckas padbota)
KM-7 KontposbsHas pabota Ne 7. "Y3komonocHsie cinydaitabie nporecchl” (KonTposbHas padoTa)
KM-8 Tecruposanue nmo yactu 2 (TectupoBanue)

Bua npoMexkyTouHoil aTTecTauMu — JK3aMEH.

Beca KOHTpOIBHBIX MeponpusTHii, %o
Nunekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7 8
Cpox KM: 3 4 7 8 11 12 13 14

Paznen nucuuIuinHbl

XapakTEepUCTHKH CITydalHbIX
MIPOLIECCOB

CrnyualiHble IpOLECCHI U UX
XapaKTePUCTHKH

Koppensiuronnas 1 B3auMHO
KOppessiironHas QYHKIIUU

CriekTpanabHasi INIOTHOCTh MOIITHOCTH
(CIIM) cnyyaitHoro mpotecca

Hcrounnky niyma B paiuOTEXHUYECKUX
YCTPOMCTBAX.

AHaIM3 IpOXO0XKAECHUS CIIy4alHbIX
MIPOLIECCOB YEPE3 JTMHEHHBIE LICTIH.
OnTumanbHas U KBa3HONTUMAJIbHAS
JIuHeHas puapTpanus

METOAbI aHaIN3a MPOXO0KIACHUS
CIIy4alHBIX MPOILIECCOB Uepe3 JTUHEHUHbIE + + + +
1emu

Brigenenne mojie3Horo curuana ¢
HOMOIIBIO JIMHEMHOI'O YaCTOTHOI'O + + + +
¢unbTpa

Y3KONOJIOCHBIE CITy4aiiHbIE ITPOLIECCHI.

XapakTepucTUKU orudaromien u gpassl
Y3KOTIOJIOCHBIX CITyYaiHBIX MPOIECCOB

Bo3snericTBue y3K0moJ0CHOro
HOPMAaJIbHOT'O CIIyYalHOIO Mpoliecca Ha + +
KBaJIPATHUYHBIN ETEKTOP OTHOAOIIEH.

Bec KM: | 10 15 10 15 10 20 15 5




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
OIlK-1 NJI-20mk-1 [Tpumensier | 3HaTh: KM-4 KontposnpHas padora Nel. "XapakTepucTuku 1€TEpMUHUPOBAHHBIX
€CTeCTBEHHOHAYYHbIE OCHOBHBIE XapakTepucTuku | curHanoB" (KonrposbHas pabora)
3HaHUA, (du3nveckre | IUCKPETHBIX CUTHAJIOB U KM-5 KontposnpHas padora Ne 2. "IIpoxokaeHre CUTHATIOB Yepe3

3aKOHBl M MaTEMaTHYECKUE
MCTOJbI IAJid pCUHICHUA 3ada4d
TEOPETUYECKOTO u
NPUKIIAJIHOTO XapakTepa

u(ppoBBIX PHUIBTPOB
METO/BI pacyeTa
XapaKTEPUCTUK
JETEPMUHUPOBAHHBIX
CUTHAJIOB [IPU MIPOXO0KICHUU
yepe3 HeJIMHEHHbIE LETH
METOBI pacyera
MIPOXOXKACHUS
JNE€TEPMUHUPOBAHHBIX
CUTHAQJIOB Yepe3 JIMHEHHBIE
LENH

MaTeMaTHYECKUE MOJIEIN
JNE€TEPMUHUPOBAHHBIX
CUTHAJIOB U UX
XapaKTEPUCTUKU
CTaTUCTUYECKHE
XapaKTEePUCTUKU
Y3KOIOJOCHBIX CIIy4ailHbIX
IIPOLIECCOB

METO/BI pacueTa
CTaTUCTUYECKUX
XapaKTEPUCTUK CITyYaHHbBIX

nuHetinbie nienu” (KoHTponbHas paborta)

KM-6 Kontposnbnas pabota Ne 3. "Henunelinbie mpeobpa3oBaHus
curHasioB" (KonTposibsHas pabota)

KM-7 Kontponbnas padora Ne 4. "JluckpeTHbIE CUTHAIIBI M IU(POBBIC
¢buneTper" (KonTpoasHas padoTa)

KM-8 Ananu3 npoxoaeHusl y3KOIIOJIOCHBIX CUTHAJIOB Yepe3
n3bupatensHble nenu (PacueTHo-rpaduueckas pabora)

KM-12 KonTponbHas padota Ne 5. "HenuneitHoe nmpeobpa3oBanue
ciyyaitHoro npouecca" (KontposbHas paboTta)

KM-13 KonTponwshas padora Ne 6. "TIpoxoxkaeHue cirydaitHbIX MPOIIECCOB
yepes nuHeitHble 1enu” (KortponsHas padoTa)

KM-14 KonTponrsnas padora Ne 7. "Y3K0IOIOCHBIE ClTy4ailHbI€ MPOIIECCH”
(KonTposbHas paboTta)

KM-15 Ananu3 npoxosxJIeHusi CUTHajIa U [IyMa Yepe3 JIMHEWHbIE PUIbTPBI
(xBazuontumainbHas GuibTpanus) (Pacuerno-rpapuueckas padora)
KM-16 TectupoBanue no yactu 2 (TectupoBanme)




MPOLIECCOB Ha BBIXOJIE
JIMHEHHOW LIenn

YMeTs:

MPOBOJUTH PACUET U AaHAIU3
CTaTUCTUYCCKUX
XapaKTEPUCTUK CIIyYaHHbBIX
MPOLIECCOB

BBIOMPATh W MPABUIIBHO
HCIIOJIb30BaTh METObI
pellIeHNs TPUKIIAJIHBIX 3a/1a4
KBa3HONTUMAILHON
(bunpTpanuu cCurHaia
MPUBJICKATH
COOTBETCTBYIOIINI
MAaTeMaTUYECKU anmnapar
JUISL pEIIECHUS PUKIIATHBIX
3a7a4 ONpeICICHUS
XapaKTEPUCTUK
JIETEPMHUHUPOBAHHBIX
CUTHAJIOB U UCIIOJIb30BaTh
METO/IbI PEIICHUS 3a1a4
ONpeACIICHUS
XapaKTEPUCTUK
JETEPMUHUPOBAHHBIX
CHUTHAJIOB IIOCJIE
MIPOXOKJICHUS Yepe3
JIMHEWHBIE TIETTH

OIIK-2

W-20nk-2 Bribupaer
CIocoObI U CpeacTBa
U3MEpPEeHUH U  MPOBOAUT
IKCIIEPUMEHTAIbHBIC
UCCIIEIOBaHMS

3HaTh:

METOBI TPAKTUIECKOTO
onpeJIeJIeHUs OCHOBHBIX
CTAaTUCTHYECKHAX
XapaKTEPUCTUK CIyYalHbIX
MIPOIIECCOB

KM-2 JIa6oparopHas padota Ne 2. "[IpoxoxaeHue aMIUIUTYTHO-
MOJYJIMPOBaHHBIX CUTHAJIOB Yepe3 pe30oHaHCHYIo 1enb" (JlabopaTopHas
paborta)

KM-3 JlabopaTtopnbie padoTsl Ne 3-4 ."Henunelinpie mpeoOpa3zoBaHus
curHasioB" (Jlabopatopnas pabora)

KM-9 JlabopaTtopHnas pab6ota Ne 5. "3akoHbI pacnpeiesIeHus CITydaiHbIX
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YMers:

MIPOBOJIUTH
JKCIIEPUMEHTAIBHOE
HcCIe0BaHUE
CIEKTPaJIbHBIX U
KOPPEJSILIMOHHBIX
XapaKTEPUCTUK CIIyYalHbBIX
MIPOLIECCOB

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

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

npoueccoB"” (JJabopaTopHas pabora)

KM-10 JIaGoparopnas padota Ne 6. "Koppensiiinornasie GyHKIIMH 1
CIIEKTPBI MOIITHOCTHU CIIy4aiiHbIX mporeccoB” (JlabopaTopHas pabora)
KM-16 TectupoBanue no yactu 2 (TectupoBanmue)

OIIK-2

UI-3onk-2 O6pabaTeiBaeT u
NPECTaBISIeT TOJTyuYeHHbBIS
9KCIICPUMEHTAIbHBIC
JNAHHBIC JUIA  TIOJYYCHUs
000CHOBAHHBIX BBIBOIOB

YMmeTs:

MPOBOJUTDH AHAIIN3
CIIEKTPaIbHBIX
XapaKTEPUCTUK
JIETEPMHUHUPOBAHHBIX
CUTHAJIOB

aQHAJIM3UPOBATh U3MEHEHUE
XapaKTEPUCTUK CIIyYalHbBIX
MPOIECCOB MPHU
MPOXOKJICHUH Yepe3
JIMHEWHBIE TIETTH

KM-1 Jlaboparopnast padota Ne 1. "CrnekTpsl NeproAUYECKUX CUTHAJIOB"
(JTabopaTopnas pabora)

KM-11 JlaGoparopHas padota Ne 7. "IIpoxoxkaeHue ciaydailHbIX POLIECCOB
yepe3 JuHeiHbIe nenu" (JlabopatopHas pabora)




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

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

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

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

Kpatkoe cogep:kanue 3a1aHus:
BrimmoaanTe JAOMAIIHIOIO TOATOTOBKY.
[IpoBecTH ucciaeq0BaHKUE CIIEKTPOB MEPUOTUUECKIX CUTHAIIOB.
OTBeTUTH Ha BOIIPOCHI 110 TEME J1a00paTOPHOIl pabOTHI

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE Bomnpockl/3aganust 1isi IpoOBEPKU

pe3yibTaTel O0Yy4eHHUs 110

JVICIIATUTAHE

YMeTh: NPOBOJUTH aHAIU3 1.Kak u3MeHUTCS pacCTOSTHHE MEXy COCEIHUMHU rapMOHUKaMHU
CHEKTPAIBbHBIX CIIEKTpa MEPUOJUUECKON MOCIIEI0BATEIBHOCTH UMITYJIBCOB IIPU
XapaKTepUCTHK YBEJIMYEHUH N1epHO/ia OBTOPEHHSI UMITYJIbCOB B 2 pasa (Ipyrue
JIETEPMUHUPOBAHHBIX rapaMmeTpbl HEe MEHSIIOTCS)?

CUTHAJIOB 2.Kak U3MEeHUTCS aMIUIUTY/1a IEPBON TapPMOHHUKHI

MEePUONYECKOMN MOCIIEI0BATEIbHOCTH UMITYJIBCOB IIPU
YMEHBIIEHUH aMIUINTY/Ibl UMITYJIBCOB B 2 pasa (Ipyrue
rapaMmeTpbl HEe MEHSIIOTCS)?

3.Kak u3MeHUTCS CEKTp NEPUOANYECKON MOCIEI0BATEIbEHOCTH
TPEYTrOJbHBIX UMITYJIbCOB, €CIIN JJINTEIbHOCTh UMITYJIbCA
YMEHBIINUTCS B 2 pa3a (Ipyrue napameTpbl He MEHSOTCs)?

4.Ha pucynke nu3o0paxeHa nepruouyecKas
MIOCJIEZI0BATEIBHOCTD UMITYJILCOB THIIA "MeaHap". Uemy paBHa
aMIUINTY1a BTOPOIl rapMOHUKH?

A u()), B

3

O“ f, McC
gl I T P £ 7 5 O

5.PaccunraiiTe MOCTOSIHHYIO COCTABIISIFOLIYIO IEPHOINYECKOTO
CHTHaJIa, NU300pa)KEHHOTO Ha PUCYHKE.
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3anjgaHUupOBAHHBIE Bormpocsl/3aganust A MpoBEPKU
pe3ynbTaThl OOy4YEHUsS IO

JTUCILHUILINHE
A u(f), B
N
O“ f, McC
gl I T P 6 2 5 O

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
(toMaIrHsst MOIrOTOBKA, OTYET U BOIIPOCHI KOJUIOKBUYMa) BBITIOJHEHO B IOJIHOM 00beMe WIIH
BBITIOJTHEHO MTPEHMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpoIIO»)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €ClIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO, BRLIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenxa: 3 («yAOBIETBOPUTEIHHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BHICTABIISAETCS
€CJIM 3aJJaHu€e PEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBIIIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBHIIIOJIHEHO

KM-2. Kourpoabnas padora Nel. "XapakTepucTHKH 1eTepPMHUHUPOBAHHBIX
CUTHAJIOB"

®opmbl peanuzanuu: buners! (MMcbMeHHBIH 0npoc)

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOILHOrO Meponpusitusi B BPC: 12

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

KpaTtkoe conep:kanue 3a1aHusi:
BrimonauTs 3aganus OuiieTa

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3arIaHupOBaHHbIE Bomnpocel/3aganus s IpoBepKU

pe3ynbpTaThl 00YYEHUS TIO

JUCLUIIIINHE

3HaTh: MaTEMaTUYECKHE 1.ITocTpoiiTe criekTpanbHyIO U BEKTOpHYIO (1ipH t = 0) AuarpaMMbl
MOJICITH kosebanus U(t)=50[1+0,2cos(10t — 1/6)+ 0,4c0s(5*10102 t —
JIETEPMUHUPOBAHHBIX mp/4)] cos(10t + 1/2), B.

CUTHAJIOB u nx 2.0mpenenuTe MMPUHY CIEKTpa KojaeOaHHs
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3anjgaHUupOBAHHBIE
pe3ynbTaThl 00Y4eHUS IO
JUCITUILINHE

Bonpocei/3aganus 11t npoBepKU

XapPaKTCPUCTHUKU

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

3.0npenenute napuuaibHbie K03()GUIMEHTH MOTYIAIUY,
COCTaBbTE AaHAIMTUYECKOE BBIPAXKEHUE TAHHOTO KOJICOaHUs U
M300pa3uTe ero BeKTOpHyo auarpammy (mpu t=0). Onpenenure
UIMPUHY CIIEKTpa.

U B 00
-450 450
10
| |
[—20—}10-} 10| 20 ] >/ Ky
104

4 3anan UM-curnan: u(t) = 10 cos(2m. 5.10 t + 0,5 sin(2m. 5.10 t))
B.

Ornpenenure NPaKTUUECKYIO MIUPUHY CIIEKTpa.

5.3agan YM-curnan: u(t) = 10 cos(2m. 5.10 t + 0,5 sin(2m. 5.10 t))
B.

Sanummre yncaenHo dyactorsl faec, fmin, fmax, a raxxe
MOCTPOUTE CIIEKTPATBLHYIO JUArPaMMy CUTHAJIA.
6.0nHoTOoHaANBHBIM YM-curnan umeet Hecyuyro yactory S0 MI'n
1 yacToTy Monyisinuu 7 kI'i. Beraucnaure, B Kakux npeaenax
(fmin, fmax) momkHa U3MEHATHCS MTHOBEHHAS. YaCTOTa 3TOTO
KoJIeOaHus AJIs TOTO, YTOOBI MHACKC MOIYJISIIMH M ObLT paBeH 40.
7.Panuoctaniusi, paboTaronias ¢ Hecyiei yacrtoroit f0=50 MI'n,
nznyyaetr ®M-curnan, npoMmoayiIrpoBaHHbIi yactoToi 20 k1.
WNunekc monynauuu m=14. Haiinure npeaensl, B KOTOPBIX
MEHSIETCSI MTHOBEHHAs YacToTa curHaia. Onpeaenure
MPaKTUYECKYIO MUpUHY crnekTpa ®M-curnana.

8.Haiinure u moctpoiiTe aBTOKOppersoHHyIo QyHKImo W(T)
curraia u(t).

u@® AN

- —

~,
4

-T -T2 [0 T2 T

9.HaiinuTe 1 TOCTPOWTE B3aMMHYIO KOPPEISIIHOHHYIO

byukpo Yuv(T) npaMoyronbHbIX BuaeonMITyibcoB U(t) u V() ¢
ammumutyaamu Ul u U2 u qmutensHocThio T 1 T/2
COOTBETCTBEHHO.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu ebinoneHus snanusa: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3ajaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenka: 4 («xXOpoLIOY)

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 70
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50

Onucanue xapakmepucmuKku

svinonnenus snanus: OueHka "ya0BIeTBOPUTEIBHO" BBICTABIISIETCS

€CJIM 3aJaHUEC IPEUMYIICCTBCHHO BBIIIOJITHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBHIITOJIHEHO

KM-3. JlabopaTopHasi padora Ne 2. "[Ipoxo:kaeHne aMIIMTYIHO-MOAYJIMPOBAHHBIX

CHTHAJIOB Yepe3 Pe30HAHCHYIO nenb '

®opmbl peanusanun: CmenianHas popma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpustusi B bPC: 10

IIpoueaypa npoBeaeHusi KOHTPOJbLHOr0 MeponpusaTusi: [l gonycka Kk jaboparopHoil padote
HEOOXO/JMMO BBINIOJIHUTH JOMAIIHIOK TOATOTOBKY. McciemoBaHus, TPOBEICHHBIE B XOJI€
BBINOJIHEHUS J1a00paTOpHON paboThl, 0hOpMIISIOTCA B BUAE OTYETa C 00s3aTENbHBIMU BBIBOJIAMU
10 pe3yabTaTaM ucciaeoBaHus. [ 3amuThl 1abopaTopHOi pabOTEI IPOBOANTCS KOJUIOKBUYM.

KpaTkoe conep:kanue 3a1aHusi:
BBIHOJIHI/ITI) JOMAITHKOKO HOI[FOTOBKy.
[TpoBecTu ucciaenoBaHue MPOXOXKICHUS aMILTUTYAHO-MOAYJIMPOBAHHOI'O CHTHAJIA Yepe3

PE30HAHCHYIO LCIIb.

OTBeTUTH Ha BOIPOCHI 110 TeMe JabopaTOpHOI paboThI

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3arIaHupPOBAHHbBIE
pe3yapTaThl  O0y4YeHus IO
JUCLHUTIIINHE

Bomnpocel/3aganus s npoBepKu

YMers: IIPOBOJUTH
JKCIIEPUMEHTAJIbHBIE
WCCJIEIOBAHMS TPOXOKICHUS
JETEPMUHUPOBAHHBIX
CUTHQJIOB 4Yepe3 JIMHEWHBIE
1enu

1.Kak u3MeHuTCs BpeMs 3a/1ep>KKU orudaromiei curuaia Ha
BBIX0/1€ OJJHOKOHTYPHOTO Pe30HAaHCHOTO ycunutens (w0 =
WD), €CJIM 4acTOTa MOJYJISIMHA BXOJHOTO OJHOTOHAJILHOTO
AM-cursana yMeHbIINUTCSA?

2.Yepes napaienbHblil KojebaTeabHbld KOHTYP MPOTEKAEeT
AM TOK

(w0 = wp). Kak usmenurcs ko3ppuunuest Moayasuuu
HaNpsDKEHUs, €CII TOOPOTHOCTh KOHTYPA YMEHBIIUTCS?
3.Kax uzmeHuTcs K03QPUIMEHT MOAYIIALNY HAIPSKEHUS Ha
BBIX0/I€ OJJHOKOHTYPHOT'O Pe30HAHCHOTO ycunutens (w0 =
Wp) NIpU IIYHTUPOBAHUH KOHTYpa?

4.Kak u3meHuTcst Ko3(UIIMEHT MOIYNALNN TOKA B
MOCIIeI0BAaTEIbHOM KojiebaTenbHOM KOHTYpe (W0 = wp), eciu
4acToTa MOAYJISLUU OJHOTOHAIIBHOTO AM HampspKkeHus,
MIPUJIOKEHHOTO K KOHTYPY, YBEITUUUTCSA?

5.AM-curnain, rpaguk KOTOpOro MPUBEIEH HA pUCYHKE 1,
IOJAeTCs Ha JINHEWHYIO 1enb, AUX KoTopoi npuBeaeHa Ha
pUCYHKeE 2.
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3anjgaHUupOBAHHBIE Bormpocsl/3aganus A MpoBEPKU
pe3ynbTaThl  OOy4YeHUsS IO
JUCITUILINHE

Paccuwnraiite K03 OUITUESHT MOAYISIIIAHA U aMIUTHTYTY
HEeCyIIero KojeOaHusl HampsHKSHHs Ha BBIXOJIE LIETIH, €CITU
yacrorta Hecymero konedanus 100 kI, a yactora

Moy aupyromiero koiedanus 1 k1.

o AN

K(F)

Puc. 1 Puc. 2

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu eblnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 70
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CITH 3aJIaHue MMPEUMYIIECTBEHHO BHITIOJTHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBIIIOJIHEHO HEBEPHO MJIM MPEUMYILECTBEHHO HE BBIITOJHEHO

KM-4. Kourpoabnas padora Ne 2. "[IpoxoxkaeHne CHIHAJIOB Yepe3 JIMHeiHbIe nenn''

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B bPC: 12

IIpouenypa npoBeaeHHss KOHTPOJBLHOIO MEpPONPHUATHA: BhINoNHEHNE 33alaHus B PYKOIMCHOMU
dopme. Cpok BeIOTHEHUS - 90 MUHYT.

Kpartkoe conepixkanue 3a1aHusi:
BrimonauTs 3aganus OuiieTa

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3aruIaHUPOBAHHBIE Bonpocei/3aganust 11t IpoBepKH

pe3yabTatel  OOydeHHs 10

JUCITUIUINHE

3HaTh: METOABl  pacuera 1.Ha omHOKOHTYpHYIO pe3oHaHcHYyto 1iemb (fp = 160 kI'n)
TIPOXOXKICHHUS BozzelictByeT AM-curnain (fueec = 160 kI'u, F = 1,6 kI'n).
JETEPMUHUPOBAHHBIX Haiinute 1oOpOTHOCTH KOHTYpA, IPU KOTOPOIi orudaromiye
CUTHAJIOB 4Ye€pe3 JIMHEWHBbIE BBIXOJIHOTO ¥ BXOJTHOI'O CUTHAJIOB CABUHYTHI Ha 30°.

14




3anjgaHUupOBAHHBIE Bormpocsl/3aganust At MpoBEPKU

pe3ynbTaThl  OOy4YeHHs]  TIO
JUCLHUIIIINHE

J8(S004

Kakoe u3menenue ko3 puirenTa MoayIsaun
IepeaBaeMoro CUrHasia Mnojyyaercs Ipu 3Toil JoOpoTHOCTH?
2.Ha nocnenoBarenbHsblii KosiebaTenbHblid KOHTYp (fp = 160
kl'u, Q = 100) Bo3aelicTBYET HANPSKEHKE
u(t) = o(t) sin(m0t), B roe f0=160 xI'u.
Haitaure HanpsokeHue Ha KOHAEHCATOPeE U [IOCTPOUTE
BpPEMEHHBIE IUarpaMMbl BXOJHOTO U BBIXOJHOT'O CUTHAJIOB.
3.Ha ogHokoHTYpHYI0 pe3oHaHcHyro nerb (fp = 160 k',
Kp =100, Q =100, App = —90°) Bo3aeiicTBYeT HANPsSHKEHHE
¢ AM no burapmonnueckomy 3akony (Unec = 100 mB,
fuec =160 xI'm, F1=160T'u, F2=1,6 xI'u,
M1=M2=0,5 ¢guec =®1=P2=0).
Haitgure HanpskeHue Ha BBIXOAE U TOCTPOMTE
CIEKTpaJIbHBIE AMArPaMMbl BXOJAHOTO U BBIXOJIHOTO
CUTHAJIOB.
4.Ha 0THOKOHTYpHBI! pE30HAHCHBIN YCUIUTEIb
BO3JICHCTBYET PAIUOUMITYJIbC C IPSIMOYTOJIBHON OTrHOAOIIEH.
[Tapametpsl yeunutens: koddduuuent ycunenus Kp = 40,
pe3onancHas yactoTa fp = 650 kI'u, monoca npomyckanus 8
kl'u. AMmutyna umnynsca 0,2 B, jmmurensaocts 100 Mke.
BbicOKOUaCTOTHOE 3al0JIHEHNE UMEET YacTOTy, PAaBHYIO
PE30HAHCHOM YacTOTE YCUIIUTEIIS.
[Tonmyunte aHaTUTHYECKOE BBIPAKEHHE CUTHAIA HA BBIXOJIE.
[TocTpoiiTe ocuUIOrpaMMbl BXOJJHOT'O M BBIXO/IHOTO
CUTHAJIOB.
5.Ha BX0J1 0ZJTHOKAaCKaHOTO PE30HAHCHOT'O YCHIIUTEIS C
OJIMHOYHBIM KOHTYPOM, HACTPOEHHBIM Ha yacTtoTy 1 MI'n
MOCTYTAeT PaIuOUMITYJIEC C IPSIMOYTOJIbHOM orudaroeit u
YaCTOTOM 3aIOJHEHUs, PABHON PE30HAHCHON 4acTOTe
KOHTYpa. AMiurtyna ummnyisca 0,1 B, nnmurensaocts 100
MKC.
[TocTpoiiTe ocuMIOrpaMMbl BXOJJHOTO M BBIXO/IHOTO
CUTHAJIOB, €CJIM JIaHbl TapaMeTpbl KOHTYpa: 100poTHOCTH Q
= 80, koo unment ycunenus Kp = 10.

Onucanue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3ajaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpaBIECHUE JUJIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIHEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku binonneHus 3nanus: OLeHKa "yI0BIeTBOPUTENBHO" BBICTABISETCS
eCJIM 3aJaHue IPEUMYIECTBEHHO BBITIOIHEHO
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Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)

Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-5. Anaau3 MPOXO0KIACHUSA Y3KOIIOJOCHBIX CUT'HAJIOB Y€pe3 I/I36HpaTeﬂbH]>Ie memnu

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJIbHOr0 MeponpusaTus: [IpoBepka NMpaBUILHOCTH BHITIOJHEHUS
pacueTHOro 3a/1aHusl.

Kpatkoe cogep:xanue 3aganus:
[ToBecTu pacueT ¥ CpaBHUTH CHEKTPAIbHBIC XapaKTEPUCTUKHN BHACOUMITYJIbCA, IEPHUOINIECKON
MOCIIE0BATEIHPHOCTH BUACOUMITYIECOB M PAIMOUMITYJIbCA 3JaHHON (POPMBI.
[TpoBecTu aHanM3 MPOXOXKIACHHUS 33JaHHOTO UMITYJIbCa C BBICOKOYACTOTHBIM 3aII0JIHEHUEM
yepe3 y3KOIMOJIOCHBIN yeunutenb. CaenaTh BEIBOJBI.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3arranupoB | Bompockl/3aganust aiist mpoBEpKU

aHHbIC

pe3yabTaThI

oOydeHus 1o

JTUCHUTIIINHE

YMmeTs: 1.Ha pe3oHaHCHBIN yCUTUTEINb 33JaHHOTO TUIIA TIOJACTCS UMITYJIbC C
MIPUBJIEKATH BBICOKOYACTOTHBIM 3aroiHeHueM. Hecyias yacTora uMmysbca COBIAAAeT C
COOTBETCTBY PE30HAHCHOM YacToTol ycunurens. [lapameTpsl ycunurens: pe3oHaHCHas
IOLU I 4acToTa, K03 (HUIIUEHT YCUIICHUS Ha PE30HAHCHOM YacToTe U T0OPOTHOCTH
MaTeMaTuye Ka)KI0ro KOHTYpa, a TAaK)Ke MapaMeTphbl UMITYJIbca MPUBEACHBI B TaOIUIE
CKUH 3aJJaHUM.

anmnapar A N3o6pasute cxemy ycunurtens. Ha cxeme ykaKuTe cTpelIkaMH BXOJHOE U
peteHus BBIXOJTHOE HAIPSKCHHUS.

MPUKIIATHBIX PaccuuraiiTe 1 mocTpoiiTe aMIITUTYJHO-4aCTOTHYIO U ()a30-4aCTOTHYIO
3a7a4 XapaKTEPUCTUKH YCHIIUTENS (B OJMHAKOBOM MAaCIITA0€ YaCTOTHI).
OnpeeNeHU PaccuuTaiiTe mupHuHy N0JIOCH MPONYCKAaHUsl YCHIIMTEIS U BpEMs TPYIIIIOBOTO
S 3amas3/IbIBaHUs CUTHAJIA.

XapaKkTepUCT

UK Tabmuma 1 - ®parmenT TabIUIIBI MHANBUAYATBHBIX 3aaHHUI

JIeTEpMHUHUD fp E T
OBaHHBIX ® | Tun ok |y
CUTHAJIOB M Ne | 1 | ycunuten | Bun curnana K p* Q 1,v1 1}
UCIIOIh30BaT O |= r B MC
b METOJIBI L ¢
perieHus

3a/1a4

ompeeNeHn

s

XapaKTEePUCT

UK

JIETEPMUHUD

OBaHHBIX

CHUTHAJIOB
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3arutannpoB | Bompockl/3amanust 1i1st IpOBEPKU
aHHBIC
pe3yJIbTaThl
00ydeHus 1o
JTUCIUTUIMHE
ocje
IPOXO0XKJIECHH ] H]“ )
S yepes J
JTUHENHBIE JIBYXKacK F\
nenu aJHBIN C
OJIMHOYH M“h h« sl
1. BIMH
() M2 |40 ololo |-

KOHTypa vV
MU U ‘J U
B KaXKA0M

KaCkaJe u

2.3anumnmMre MaTeMaTHYECKY0 Mojieb orubatomieit curaaina U(t). IToctpoiite
rpadux ummynbca. [Tomydnre BeipakeHue Ui ClIEKTPAIbHON MIIOTHOCTH
umiyabca U(t). [Toctpoiite rpaduk MOIyist CHIEKTPaIbHOM IIOTHOCTH (OCh
gactoT B [y, k['y miim MI1).

3.Curnan u(t) npeacrasisier co00M MEPUOTUICCKYIO MTOCIEA0BATEILHOCTh
BuieonmiyiibcoB U(t) (mepros moBTopeHus B 3 pa3a 00JIbIiIe JIUTEIbHOCTH
UMITYJIbCa). 3alMIINTE BbIpaXKEHNE NEPUOANUECKOH MOCIEe10BAaTEIbHOCTH
UMITYJIBCOB B BHJIE CYMMbI TAPMOHMUYECKUX KOJIEOaHU ¢ KPAaTHBIMU
yactoTaMH. PaccuuTaiiTe CEKTp MEPHOIAYECKON MOCIEI0BATENLHOCTH U
HOCTPOITE CHEKTpalbHYI0 JuarpaMmy (ock yactot B ' miu kI'Im).
[TocTpoiite Ha 0THOM rpadrKe NePUOAUYECKYIO MOCIEI0BATENbHOCTD
UMITYJIBCOB (II0 OCH BPEMEHU MpUMEpHO 2-3 nepuosia) U rpapyk 4acTUYHON
CyMMBI, cocTosieil u3 10-20 nepBbIX WIEHOB.

4.PannonMnysbc ONpenenseTcss MaTeMaTH4eCKOW MOJIETBIO

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

[TosryunTe BeIpakeHHE I CIIEKTPAIILHOM INIOTHOCTH PaAHOUMITYJIbCA.
[TocTpoiite rpaduku paguouMIyabca U MOAYJIS €r0 CIIEKTPaTbHON TUIOTHOCTH
(ock wactot B 't mm I'1x).

5.C nomol1pk0 CEeKTPaIbHOTO METOa HallIUTE CIIEKTPAIbHYIO TUIOTHOCTh
MMITyJIbCa Ha BBIXOJE YCHJIMTEIIS.

[TocTpoiite rpadguku MOIYIsI HAWIEHHBIX CIIEKTPAIBHBIX TNIOTHOCTEH OJIUH MO/
IpyruM (MacmTad 4acTOTHI TAKOM Ke, KaK JJIs YaCTOTHBIX XapaKTePUCTHK
YCUITHTEIA).

CnenaiiTe BBIBOIBI 00 M3MEHEHUH CIIEKTPa CUTHAJIA MIPU MPOXOXKACHUH Yepes
YCUJIUTENb.

6.C nomo1p0 MET0/1a HU3K0YaCTOTHOTO SKBUBAJIEHTA UCCIIENYITE
IIPOXOKACHHUE 33JaHHOTO PalMOMMITYJIbCa YEPE3 PE3OHAHCHBIN YCUIINTEIND.
[Toctpoiite Ha ogHOM rpaduke 3 orubaromue: OrudaroIIy0 CUrHala Ha
BBIXO/I€, OTHOAOIIYI0 CUTHAIA HAa BXOJI€, YMHOXKEHHYIO Ha K03 duumeHt
yCUJIEHUS, 1 OrHOalolyl0 CUTHANIa Ha BXOJI€, YMHOKEHHYIO Ha KOA(PGUIUEHT
YCUJICHUS U 33J€pKaHHYIO Ha Tep.

[TocTpoiiTe BpeMEHHYIO JUarpamMmy paJdoNMITYJIbCa Ha BBIXOAE YCUIIUTEIS.
CrenaiiTe BBIBOJIb 00 HCKQXEHUH CUTHAJIA MIPU MPOXOXKACHUH Yepes
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3arutannpoB | Bompockl/3amanust 1i1st IpOBEPKU
AHHBIC
pe3ybTaThl
00ydeHus 1o
JICITUIUINHE

YCUIITUTENb.
7.1lpuBenute pusnyeckoe oObsICHEHHE U3MEHEHUs (POpPMBI orudaromei
BBIXO/IHOT'O CUTHAJIA NP MPOXO0KICHUU Yepe3 YCUITUTEIb.

Onucanne MKAJbI OIlEHUBAHUS

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISCTCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6blnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BBICTABIISAETCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

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

®opmbl peaausanun: CmemnianHas popma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpusitusi B bPC: 12

IIpoueaypa npoBeaeHusi KOHTPOJbLHOrO MeponpusaTusi: Iy qomycka kK jaboparopHoil padote
HEOOXO/JMMO BBITIOJIHUTH JOMAIIHIOK TIOATOTOBKY. VcciemoBaHus, TPOBEJACHHBIE B  XOJI€
BBITOJIHEHUS J1a00opaTopHON paboThl, 0popMIISIOTCS B BUAE OTYETa C 00s3aTeIbHBIMH BBIBOJAMU
o pesyiabTaTaMm uccienoBanus. [lo MOArOTOBIEHHOMY OTYETY HY)KHO OTBETUTh Ha BOIIPOCHI
npernojiaBarers.

Kpartkoe cogep:kanue 3aiaHus:
BBINOTHUTH TOMAIIIHIO MTOATOTOBKY.
[TpoBecTn uccnenoBaHme CIEKTPATBHOTO COCTaBa TOKA Ha BBIXO/I€ HETMHEWHOTO JIEMEHTA U
MPOXOXKACHUS MTPEOOPa30BAHHOTO CUTHAA Yepe3 PE30HAHCHYIO IIETb.
OTBEeTUTH HA BOMPOCHI 110 TEME JIA0OPaTOPHOM padboT

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3aruIaHUPOBAHHBIE Bonpocsi/3aganus 11t IpoBepKH

pe3yabTaTel OOyYeHHUs IO

JUCITUIUINHE

YMeTs: IIPOBOAUTH 1.Kax BBIMISAST UMITYJIBCHI HAIIPSDKEHUS HA BBIXOJIE
AKCIIEPUMEHTAIbHBIE HETTMHEHWHOTO AJIeMeHTa ¢ 3aanHoil BAX?

VICCIIEIOBAHMUS 2.BAX HenuHENHOro 371€MEHTa alllIPOKCHUMUPOBAHA CTEIIEHHBIM
MPOXOXKICHHUS MIOJINHOMOM TpPeThero nopsaka. Ha Bxoa HenmmHeHOro syieMeHTa
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3anjgaHUupOBAHHBIE Bormpocsl/3aganus A MpoBEPKU

pe3ynbTaThl OOYYCHHS TIO

JUCLHUIIIINHE

JeTEpPMUHUPOBAHHBIX [10/1a€TCsl TAPMOHUYECKUI CUTHAJ ¢ yacToTon 2 kI'11. Yemy
CUTHAJIOB yepes paBHA MaKCUMaJbHasl YaCTOTA B CIIEKTPE CUTHAJIA HA BBIXOJE

HeJIWHENHBIE 1ENN

HEJIMHEWHOT O 3J1eMeHTa?

3.HenuHelHbI 3JIEMEHT UMEET XapaKTEPUCTUKY, KOTOpast
anMmpOKCUMHUPYETCsl KYCOYHO-TMHEHHOM (pyHKIHEH ¢
HanpsbKeHueM Havasia xapaktepuctuku 0,2 B u kpyTtusnoii 0,5.
Ha BXxox HEIMHEWHOrO 3J1€MEHTA I101aeTCs FapMOHUYECKUI
curnait: U(t) = 0,2 + 0,6cos(2m10t) (B).

N306pa3ute ocumuiorpaMMy HalpsDKEHUS Ha BBIXOIE
HEJIMHENHOTO AJIEMEHTA.

[Toctpoiite criekTpalibHbIE JUarpaMMbl BXOJHOTO U BBIXOJHOTO
HaMnpspKeHUH (MIOCTOSIHHAS COCTABIISIONIAS U IIEPBIE TPU
FapMOHUKN).

() HO 1 o

— 1
4.K BpIXO/ly HETMHEMHOIO 3JIEMEHTA MOJKIYEH
KojebaTenbHbINH KOHTYp (pHc. 1) ¢ pe30HaHCHOI YacTOTOM 2
k['1. Ha BX0o4 HEMMHEHHOTO 3JIEMEHTA MOAAETCA TapMOHUYECKUA
curnair: U(t) = 0,2 + 0,6cos(2m10t) (B). HenmuHelHbI#H 1eMeHT
HMMeEeT XapaKTEePUCTUKY, KOTOpast allllPOKCUMUPYETCS KYyCOYHO-
TUHEHON (YHKIUEH ¢ HampsKeHWeM Hadajla XapaKTepUCTUKU
0,2 B u xpytusznoii 0,5. KoapunueHt nepegaun KOHTypa Ha
pe3oHancHou yactore 0,8.
Paccunraiite aMIuTyny HalpsKEHUs Ha KOHTYpE.

u(d) HD 1

Figure 1 Puc. 1

5.Yto Ttakoe konebaTenbHasa xapakrepuctuka? Kakoit Bua nmeer
CEeMENCTBO K0JIeOATENbHBIX XapaKTePUCTUK ISl PA3TMUHBIX
HaIpsDKEHUN CMEeNeHus?

6.Yro Takoe konebarenbHas xapakTepuctuka? Kak paccuurarh
KoJIe0aTeNbHYI0 XapaKTEPUCTUKY PE30OHAHCHOTO YCHIIU-TEJI,
€CJIM XapaKTePUCTHKA TPAaH3UCTOpa allpOKCUMUPOBaHA
KYCOUYHO-JTMHEH-HON QyHKIIHeH?

7.Yto Takoe konedarenbHas xapakTepuctuka? Kak paccunrarh
KoJIe0aTeNbHYI0 XapaKTePUCTUKY PE30OHAHCHOTO YCHIIU-TEJI,
€CJIN XapaKTepUCTHKA TPAaH3UCTOpa allpOKCUMUPOBaHA
CTENIEHHBIM MOJIMHOMOM?
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3anjgaHUupOBAHHBIE Bormpocsl/3aganus A MpoBEPKU
pe3ynbTaThl OOYYCHHS TIO
JUCITUILINHE

8.M300pa3ute cxeMy mociaea0BaTeIbHOrO TUOAHOTO IETEKTOpa.
[TosicHuTe Ha3HAYEHUE PJIEMEHTOB.

9.Kak paccuntaTh IETEKTOPHYIO XapaKTEPUCTUKY JTUOTHOTO
JETEKTOpa, €CIM XapaKTepUCTUKA JU0/1a allpOKCUMUPOBaHA
KyCOYHO-TMHEeWHOH (ynkiuei (ua=0)?

10.0T yero 3aBUCUT KOOPPUIIMEHT JETEKTUPOBAHUS JUOTHOTO
neTexkropa?

11.Kak cienyer BbIOUpaTh MapaMeTphbl HArPY3KH U PEKUM
paboThI TMOTHOTO AETEKTOpa It 00eCrieueH s HEUCKAKEHHOTO
1 A0CTaTOYHO 3((HEKTUBHOTO AETEKTUPOBAHUS aMILTUTYTHO-
MOJTyJTUPOBAHHBIX Kosiebanuii? M300pa3ute oCUMIIOTPaMMBI U
CHEKTPOrPaMMbl BXOJIHOTO HAMPsDKEHUS, TOKA AUOAA U
BBIXOJIHOTO HAMPSIKCHUS TIPU pabOTE B 3TOM PEKHIME.
12.J]IuoanbIit 1eTeKTop paboTaeT B pekUMe HEMCKaKEHHOTO
JETeKTUPOBAHUS aMIUTATYTHO-MO Y THPOBAHHBIX KOJICOaHUA.
Kax u3MeHuTcs ocuuiuiorpaMma BbIXOJHOTO HAIMPsKEHUs, €CIU
CYIIECTBEHHO YMEHBIINTh AMIUTHTYLy HECYIIEH BXOJHOTO
HanpsiHKEHUs?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTIUIHOY)
Huoicnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJTHOM 00bEME HJIU BBHITTOJIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/l1aHU€ TPEUMYILECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey/10BIeTBOPUTEIBHO" BHICTABISIETCS
€CJIM 33/1aHUE BBITIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBIIIOJIHEHO

KM-7. Koutrpoabnas padora Ne 3. ""HesmmHeliHbIe Ipeo0pa3oBaHus CHTHAJIOB'

®opmbl peanausanuu: [lucbMenHas padora

Tun koHTpobHOro MeponpustTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 12

IIpouenypa npoBeaeHHsi KOHTPOJBLHOIO MeponpusaTHs: BrinonHeHue 3aaHusi B PYKOIMUCHOU
dopme. Cpok BeIoHEHUS - 90 MUHYT.

KpaTlcoe CoA€cpKaHME 3alaHUA:
Breinonnuts 3amanus ouera

KoHTpoJibHbIe BONIpOChI/3aJaHUA:
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3annaHupOBaHHbIE pe3ynbTathl | Borpockl/3ananus s npoBepKu
00y4YeHUs 10 TUCITUTINHE
3HaTh: METO/IbI pacuera 1.K HemTMHEHOMY 3JIEMEHTY, XapaKTEPUCTHUKA

XapaKTEPUCTUK JIETEPMUHUPOBAHHBIX
CUTHAJIOB TIpU TMPOXOKICHUM Yepe3
HeJIWHENHBIE 1ENN

KOTOPOI'0 anmnpoKCUMHUPOBaHa JIoMaHoH mipsimoit (Un
=-1B, S =20 MA/B), npunoxxeHo HanpspKeHHe U =
U0 + 0,8.cos(wt) B.

Onpenenutsb, npu kakoMm cmemennn UO amrunryna
TpeTheil rapMOHUKHU TOKA MaKCHUMaJIbHA.

[TocTpouTh CrieKTpaIbHbIE JHArPaMMbl HAPSHKEHUS
U TOKa B [uana3oHe 4actoT ot 0 1o

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

2.K HenmHeHOMY 3JIEMEHTY MPUI0KEHO
HapsDKEeHUe

u=-3+1,5.cos(Qt) + 0,5.cos(wit) B,
XapakTepucTuKa HETMHEWHOTO dJIeMEHTa
anmnpoKCUMHUPOBaHa BeIpaxkeHueM | = 2(u + 6) MA, U
> -6 B.

Haiitn koo puumeHT MOy asSIiK IepBOi rapMOHUKH
TOKa ¥ aMILTUTY/Ibl COCTABIISAIONINX HECYILEH U
OOKOBBIX Y4aCTOT.

[TocTpouTh crieKTpasibHbIE TUArpaMMBbl HAMTPSKEHUS
u Toka mpu Q. = 2.10 pan/c, w3 = 10 paz/c.
3.IlonoOpaTh 3HaYeHNE CONPOTUBIICHUS HATPY3KU
JTUOJTHOTO JIETEKTOpa TaK, YTOObI aMILTUTY/a
HaIpsKEHUS 3ByKOBOM 4aCTOTBI HA ATOW HArpy3Ke
Obu1a 6 B.

Ha Bxon merektopa momano Hamnpsikenue U(t) = 24
(1+0,5 cos(Qt)) cos(wt).

XapakTepucTuka J1u0/a anmpoKCUMUPOBaHA
nomanoit npsmoit (Un =0, S =2 MA/B).

[TocTpouTh ceKTpaibHbIE JUArPaMMbl BXOAHOTO U
BbIXO1HOTO Hanpsiokenuit nmpu f =100 kI'u, F =4
kIl

4 ITpeoGpazoBaTeib 4YaCTOTHI BHIMIOJHEH HA
TPaH3UCTOPE C BOJBTAMIIEPHOI XapaKTEepPUCTHUKON
(a0 =30 mA, al =3 MA/B, a2 = 1MA/B)

U napaieabHoM KoHType (Rp =5 kOwm, fp = 465
k', Q = 50).

Ha Bxon mpeoOpa3oBares mogano HampsbkeHne U(t)
= U0 + Ur cos(w’t) + Uc (1+M cos(Qt)) cos(wdt).
roe Ur=1B8B, fr=800 xI'uy, Uc=5mB, M=0.8, F =
1 kI'y, fe =1265 xI'n.

Haiinute HanpsikeHue Ha BBIXOE MPeoOpa3oBaTes.
[ToctpoiiTe B MaciTade CieKTporpaMMbl BXOAHOTO U
BBIXOJTHOTO HANPSHKEHUH.

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-8. KontpoabHas padora Ne 4. " /luckpeTHble CUTHAJIBI U HH(pOoBbIe PUIALTPHI"

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec kouTposabHoro meponpusitusi B bPC: 12

IIpouenypa npoBegeHHsi KOHTPOJHLHOI0 MepONpPUATHA: BrInoliHEHHE 3a7aHUsl B PYKOTHCHOM
dopme. Cpok BbimosHEHUS - 90 MUHYT.

KpaTlcoe CoacpsKaHME 3aJaHUs:
BrInoHUTE 3a1aHus owera

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupOBaHHBIE Bomnpocel/3aganus s npoBepKU

pe3yapTaThl OOyYeHHs TIO

JUCLUIUINHE

3HaTh: OCHOBHBIE 1.Ilepenarounast pyHkuus uudpoBoro GpuIbTpa onpeaensercs
XapaKTepUCTUKU BBIPAKEHUEM

JUCKPETHBIX CHUTHAJIOB U

0,8+0,3z71-0,5z72
1-0,6z1 40,4272 +0,327°

N3006pa3uth cxemy (puiabTpa B MpsIMON M KAHOHMYECKOMH
(hopMax peanuszaiiu U 3aucaTh COOTBETCTBYIOIINE AITOPUTMBI
1upoBoil pUIbTpaLUu.

2.Haiitu cucteMHyI0 (DyHKIIMIO, aITOPUTM U cXeMy HU(POBOTro
(GuIbTpa ¢ UMITYIBCHON XapaKTePUCTUKOM, N300paKeHHOI Ha

PHUCYHKE.

UG POBBIX PUIBTPOB H(z)=
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3anjgaHUupOBAHHBIE Bormpocsl/3aganus A MpoBEPKU

pe3ynbTaThl OOYYEeHHS 10
JUCLHUIIIINHE

hL 1+ |

1 -1

3.Ha Bxox mudpoBoro ¢puiibTpa ¢ neperaToqHol GpyHKIuen

2
1+0,4z°}

gojiaeTcs CUTHAJl B BUJE MOCJIE0BATENbHOCTH 3-X €IMHUYHBIX
OTCYETOB.

Onpenenuts curHai Ha Boixoae guibtpa. [loctpouts rpaduxu
BXOJIHOTO U BBIXOJHOTO CUTHAJIOB.

4. Anroput™ g poBoi GUIBTPAIIUN UMEET CICTYIOITUI BUI;

v,=x,—-2x, 1+0,5y, ;.

H(z) =

Haiitn uMnyibCHYIO XapakKTepUCTUKY UPPOBOTO PHIIbTpA.
ITocTpouTts rpauk UMIYJIbCHOM XapaKTEPUCTHKH.
5.Anroput™ 1 poBoi GUIBTPAIMK UMEET CIIEAYIOIUN BUI:

yn :xn +xn—1+yn—1+

.Haiitu cucremnyto ¢pynxiuro undposoro Gpuibrpa.
OmnpenenuTs UMIYJIBCHYIO XapaKTePUCTUKY GUIBTPA U
OCTPOUTH €€ rpaduk.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIIU 3aaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHUE ISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHuE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJ]JaHUe BBITIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

6 cemecTp

KM-1. JIabopatopnasi padota Ne 5. ""3akoHbl pacnpeejieHUs CJIy4aifHbIX NpoieccoB'

®opmbl peanusanun: CmenianHas popma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpustusi B BPC: 10

IIpoueaypa npoBeaeHusi KOHTPOJbLHOr0 MeponpusaTusi: [l gonycka Kk jaboparopHoil padote
HEO0OXOJUMO BBINOJHUTH JOMAIIHIOK MOArOTOBKY. MccienoBaHusi, NpPOBEIEHHBIE B XOJ€
BBINOJIHEHUS J1a00paTOpHON paboThl, 0hOpMIISIOTCA B BUAE OTYETa C 00s3aTENbHBIMU BBIBOJIAMU
1o pe3yabTaraM HuccienoBaHus. i 3amuTel 1abopaTopHON pabOTHI MPOBOJUTCS MPOBEPOUHAS
pabora.

Kpartkoe cogep:kanue 3aiaHu:
BBINOJHUTE TOMALTHIOKO TOATOTOBKY.
[TpoBecTn uccnenoBaHue CIEKTPAITBHOTO COCTAaBA CUTHAJIA Ha BBIXO/IE HEJIMHEHHOTO 2JIEMEHTa
U MCCIIeZI0BaTh paboTy AMOJHOTO JETEKTOpPa.
OTBETUTH HA BOMPOCHI 110 TEME JIAOOPATOPHBIX PaboT

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3aIIaHUpPOBaHHbBIE pe3ynbTathl | Bonpocsl/3aianus A IpoOBEpKU

00y4YeHHMsI 110 TUCHUIUIMHE

3HaTh:  METOJbl  MPaKTHYECKOIO 1.Kax BbI cebe npesacraBisieTe NPUMEHSIEMYIO B TaHHON
OIpeIeICHUS OCHOBHBIX paboTe METOIMKY 3KCIIEPUMEHTAILHOTO OIIpeIeIeHUs
CTaTUCTUYECKUX XapaKTEPUCTUK TG depeHIMaTbHOTO 3aKOHa pacipeesieHus
CIIy4alHBIX ITPOLIECCOB CIIy4alHBIX IIPOLIECCOB.

2.Kak BbI cebe mpeicTaBisieTe MPUMEHSIEMYIO B TaHHOU
paboTe METOIMKY 3KCIIEPUMEHTAILHOTO OIIpeIeIeHUs
MHTETPAIbHOTO 3aKOHA PaCIpeIeIeHUs CIyYalHbIX
IPOLIECCOB.

3.Kak sKkCcneprMEHTAIBHO ONPEEIUTh
MaTeMaTHYeCKOe O’KUIAAHNE CIyYalHbIX IPOIIECCOB
4.Kaxk cBs3aHbl MEX]ly COO0OM XapakTep peann3aiuii
cilydaifHoOro mpoliecca U ero 1uddepeHuantbHbIi 1
WHTETPAIbHBIA 3aKOHBI pacTIpe/IeTICHNUs?

5.Kak no xapakrepy peaau3aiyu 3proJuyeckoro
HOPMaJIbHOTO CIIY4aifHOTO IpOoIecca ONPEEIUTh €ro
cpeaHee 3HaueHue, 3 HeKTUBHOE 3HAUeHUE?

6.Kax o0bsicHUTh BUI AU PepeHnaIbHbIX U
MHTETPaJIbHBIX 32aKOHOB PACHPEICTICHHS CITy4aifHbIX
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3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3ananus A IpoOBEPKU
00y4YeHUs 10 TUCITUTINHE

MIPOLIECCOB, PACCMATPUBAEMBIX B JAHHOM pabore?

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIOIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xopouioy)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHUE [Tl PEIICHUS 3a]1a4

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoinenus 3Hanus: OueHka "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e NPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBHICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-2. KonrpoJabHas padora Ne 5. ""HesinHeiiHoe npeoOpa3oBaHue CJIy4ailHOTO
npouecca'

®opmbl peajau3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHHss KOHTPOJBLHOIO MEpPONPHATHA: BbINONHEHNE 3alaHus B PYKOIMCHOMU
¢dbopme. Cpok BBITIOTHEHUS - 45 MUHYT.

Kpartkoe conepixanue 3a1aHusi:
BrimoauTE 3amanusa Ouera

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3aHJIaHI/IpOBaHHBIe PE3YIbTAaThI BOHpOCBI/3aI[aHI/I}I I TIPOBEPKU
06y‘I€HI/I$I MO JUCHUIIJIINHE

YMeTp: TpPOBOAWUTH pacyer W 1.Cnygaiinsriii mporiecc X(t) ¢ IIOTHOCTHIO BEPOSTHOCTH
aHam3 CTaTHCTUYCCKUX p(x) = 0,5 mpu -1,5 > x > 0,5 momaeTcs Ha HETMHEHHBIN
XapaKTEePUCTHK CITy4aifHbIX AIIEMEHT C XapaKTePUCTUKON Y = X.

IIPOLIECCOB [Tokaxkure xapakTep peanu3anuii BXOJHOTO U BBIXOJHOTO

MpOIeCcCOB (MOCTPOiTE rpauKU B UUCIAX C
XapaKTepHbIMU TOUKAMH).

2.Cnyuaitnblii porecc X(t) ¢ IIOTHOCTBIO BEPOSTHOCTH
p(x) = 0,5 mpu -1,5 > X > 0,5 momaeTcs Ha HETMHEHHBIN
3JIEMEHT C XapaKTepUCTUKON Y = X.

Haiigure u 3anummre auddepeHnnanbHbli 3aKOH
pacripenienieHust (III0THOCTh BEPOATHOCTH) U BBIXOHOTO
npotiiecca.

3.Cnyuaiinsiii mporiecce X(t) ¢ MI0THOCTBIO BEPOSITHOCTH
p(x) = 0,5 mpu -1,5 > x > 0,5 momaeTcst Ha HETMHEHHBIN
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3amnaHUpoOBaHHbIE  pe3ynbTaThl | Bompockl/3ananus 1 MpoBEpKU
00y4YeHUs 10 TUCITUTINHE

AJIEMEHT C XapaKTEPUCTUKON Y = X.

[Toctpoiite nuddepeHnrambHbIe 3aKOHBI paCIpeIeIICHUS
(TITOTHOCTH BEPOSITHOCTH) BXOAHOTO U BBIXOJTHOTO
IIPOLIECCOB.

4.Cnyyaitnblii mporecc X(t) ¢ mI0THOCTBIO BEPOATHOCTH
p(x) = 0,5 mpu -1,5 > x > 0,5 momaeTcs Ha HETMHECHHBIN
AJIEMEHT C XapaKTEPUCTUKON Yy = X.

Haitnure MaremaTnyeckoe OKHIaHUE POLIECCA HA
BBIXOJIC LICTIH.

Onucanue MIKAJbI OICHUBaAHUSA:

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISETCS €CIIU 3aJJaHUe
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OueHkKa "Xopouo" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BRIOPAHO BEPHOE HAIIPABICHHUE JJISl PEIICHUS 33124

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e NPEUMYIIECTBEHHO BHIIIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinoneHus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISIETCS
€CJIM 3aJIaHUE BBITTOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-3. JIabopaTopnasi padora Ne 6. ""KoppensiunoHHble QyHKIIUHM M CHEKTPHI
MOIIHOCTH CJIy4aiiHBbIX PO ecCcoB"

®opmbl peanuzanun: CvemanHas Gopma

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora

Bec koHTpOBbHOrO Meponpusitusi B BPC: 10

IIpoueanypa npoBeneHuss KOHTPOJbLHOrO MeponpusaTusi: [l gomycka K jaboparopHoi padote
HEOOXO/MMO BBINIOJIHUTH JOMAIHIOK TOATOTOBKY. MccienoBaHus, TpOBEJIEHHbIE B XOJ€
BBITNOJHEHUS 1a00paTOpHO paboThI, OQPOPMIISIIOTCS. B BHJI€ OTYETa C 00sA3aTEIbHBIMU BBIBOJAMU
10 pe3ynbTaTaM ucciefaoBanus. /s 3amuTel 1a00paTopHO pabOThI MPOBOAUTCS KOJUIOKBUYM.

Kparkoe cogep:kanue 3aiaHus:
BhINOMTHUTE JOMANTHIOK TOJTOTOBKY.
[TpoBecTn uccnenoBaHue CIEKTPAITBHOTO COCTAaBa CHTHAJIA Ha BBIXOJIE HETMHEHHOTO dJIEMEHTa
U UCCIIeZIOBaTh PaboTy AMOJHOTO JETEKTOpPA.
OTBETUTH HA BOMPOCHI 110 TEME JIA0OPATOPHBIX PaboT

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3anymaHupoBaHHbIE pe3ysbTaThl | Borpockl/3ananus s npoBepKu
00y4YeHHMsI 110 TUCIUTUIMHE

YmeTs: MPOBOJIUTH 1.iMeeTcst HOpMabHBIN CITy4ailHBIN MPOLIECC C 3aTaHHOMN
DKCIIEPUMEHTAIIBHOE KOPPEJSIMOHHON (pyHKIIHEH.
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3amnaHupoBaHHbIe pe3ysbTaThl | Bompockl/3aganus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

HCCJIEIOBAHHUE CIEKTPaJIbHBIX U [To u3BecTHON KOPPEISALMOHHON (PYHKIIUU ONpeAeTUTe
KOPPEJALMOHHBIX CIIEKTP MOIIIHOCTH CIIy4yalHOTo IpoLecca.
XapaKTEPUCTUK CIIy4YalHBIX 2.MImeeTcst HOpMaJIbHBIN CIIy9aiHBINA MPOIIECC C 3aJaHHOM
[IPOLIECCOB KOppersiuonHoi ¢pyHkuueit. OnpenesnnTh TUCIEPCHIO U

BpeMsl KOppessiuu ciydaiiHoro mpouecca. [loctponts
rpaduK QYHKIMH KOPPETSAIUU C YKa3aHUEM XapaKTePHBIX
TOYEK M €JMHULl U3MEPEHHUSL.

3.MMeeTcst HOpMaJIbHBIN CIIy4aliHBINA ITPOLIECC C 3a/1aHHBIM
CIEKTPOM MOLTHOCTH.OINpeNenuTh TUCIEPCHUIO U

3G PEKTUBHYIO IUPHUHY CIIEKTPa CIy4aifHOTO Ipolecca.
[TocTpouts rpaduk ciekTpa MOIIHOCTH C yKa3aHHEM
XapaKTEePHBIX TOYEK U €IUHUL] U3MEPEHUS.

4.Imeetcs HOpMaJIbHBIN CITy4aHbIH MpoLecce ¢ 3a1aHHbIM
CHeKTpoM MolHocTU. [TocTpouTh XapakTepHyto
peanu3aluio Takoro Mnpouecca ¢ yKa3aHueM XapaKTepHbIX
TOYEK.

Onucanne MKAJbI OIIEHUBAHHS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OLUeHKa "O0TIMYHO" BBICTABIISICTCS €CIIU 3a/IaH1E
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIIMHCTBO BOMIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMpaBIEHUE [Tl pEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («<HEYJTOBICTBOPUTEIHLHO)
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-4. KoutpoabHas padora Ne 6. ""[IpoxoxkaeHue ciay4aifHbIX MPOLECCOB Yepe3
JInHeliHbIe nenu'

®opmbl peanu3anuu: buners! (MIcbMeHHBIH 0npoc)

Tun koHTpoabHOro MeponpusaTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpouenypa npoBeaeHHsi KOHTPOJBLHOIO MeponpusaTHs: BrinonHeHue 3aaHusi B PYKOIMUCHOU
dopme. Cpok BeIoHEHUS - 90 MUHYT.

KpaTlcoe CoA€EpKaHME 3aJaHUsA:
Breinmonnuts 3amanus ouera

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YyIbTaThl BOHpOCBI/ 3alaHusA IJid IIPOBECPKU
06y‘IeHI/I$I 110 JUCHHUITIINHE
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3aruIaHUPOBAHHBIE pe3ynbTaThl | Bonpocsl/3aganus amis npoBepKu

00y4YeHUs 10 TUCITUTINHE

3HaTh: METO/1bI pacuera 1.Ha Bxoa uaeanbHOro GpuibTpa HUKHUX YaCTOT
CTATUCTUYECKUX XapaKTEPUCTUK MOJIaeTCs HOPMAJIbHBIN ClTydaitHbIi mporece X(t) co

CIIy4allHBIX MPOLIECCOB Ha BBIXOJE
JIMHEWUHOU LIETTU

cpeaHuM 3HaueHueM 1 B 1 koppensuroHHoM
¢bynknueit: R(t) = 10exp(—10|t|) B.
OnpenenuTs CEKTP MOIIHOCTH CIY4ailHOTO
nporecca Ha Bxoje GuibTpa.

2.Ha Bxo1 uaeansHOro GuiIbTpa HUKHUX YacTOT
MOJIaeTCs HOPMAJIbHBIN ClTydaiHbIi mporece X(t) co
cpeaHuM 3HaueHueMm 1 B 1 koppensiuroHHoM
¢ynknueit: R(t) = 10exp(—10|t|) B.
Koaddumnment nepenaun punprpa paBeH 1 Ha
gacToTax Huxke 5 kI 11 1 Hy/r0 Ha 60Jiee BBICOKMX
4acTOTaX.

Onpenenuts AUCNEPCHIO U IIJIOTHOCTH BEPOATHOCTH
HanpsDKeHUs Ha BbIXoae GuibTpa.

[TocTpouTts rpaduk MIOTHOCTH BEPOSTHOCTH HA
BbIXOZIe (pUnIbTpa, OTMEUas Ha rpadukax XxapakTepHbie
TOYKH.

3.Ha Bxon uaeanbHOro pUibTpa HUKHUX YaCTOT
M0JIaCTCS HOPMAJIBHBIN ClTydaiHbIi mporece X(t) co
cpenHuM 3HayeHueM | B u koppensiunoHHOM
¢bynkmueit: R(t) = 10exp(—10|t|) B.
Koaddunuent nepenaun punprpa paBeH 1 Ha
yactoTax Huxe 5 K['11 1 Hy:to Ha OoJiee BBICOKHMX
4acTOTaX.

OnpenenuTts CeKTP MOUIHOCTH HAIPSKEHUS Ha
BbIXo/1e QuibTpa.

[Toctpouts rpadgmkm cneKTPOB MOIIHOCTH HA BXO/1e
U Ha BbIXOJe, OTMeuas Ha rpauKax XapakTepHble
TOYKH.

4.Ha BXoa uaeaiabHOro GUIbTpa HUKHHUX YaCTOT
MOJIaeTCs HOPMAILHBIN ClTydaiHbIi mporece X(t) co
cpeaHuM 3HadeHHeM | B u koppensunoHHon
¢ynkuueit: R(t) = 10exp(—10|t|) B.

Ko duuuent nepenaun ¢puiptpa paseH 1 Ha
yactoTax HUxe 5 K['11 1 Hymto Ha OoJiee BHICOKHMX
4acToTax.

Onpenenuts KOppeJaAHOHHYI0 PYHKIIUIO
HanpsDKEHUs HAa BbIX0Je QHIbTpA.

[TocTponTs rpaguku PYHKIUMH KOPPEJSALMA HA
BXO/I€ U BbIX0Je (puibTpa, oT™MeUas Ha rpaduxax
XapaKTepHbIe TOYKH.

5.Ha Bxon uieanbHOro puiabTpa HUKHHUX YaCTOT
MOJIaeTCsT HOPMAJIBHBIN ClTydaiHbIi mporece X(t) co
cpeaHuM 3HadeHueM | B u koppensunoHHon
¢ynkuueit: R(t) = 10exp(—10|t|) B.
Koaddunnent nepenaun ¢puibtpa paseH 1 Ha
yacToTax Huxke 5 kK[ 11 1 Hy/10 Ha 6oJiee BBICOKMX
4acToTax.

N300pa3uTh XapaKTepHbIi BU peaau3anmii
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3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus amis npoBepKu
00y4YeHUs 10 TUCITUTINHE

CIy4ailHOTO Tpoliecca Ha Bxojae U Bbixoae RC-enun
(B OZTMHAKOBOM MAcCIITAa0E 10 OCSIM).

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OueHka "yI0BIeTBOPUTENHHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIIECTBECHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6blnoanerus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-S. JlabopaTtopnasi padora Ne 7. "[Ipoxo:kaeHue cjay4yailHbIX IPOLIECCOB Yepe3
JuHelHbIe nenu"'

®opmbl peanuzanun: CvmemmanHas gopma

Tun koHTpoIbLHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpObHOrO Meponpusitusi B BPC: 10

IIpouenypa npoBeaeHuss KOHTPOJbLHOIO Meponpustus: /s gonmycka K jlaboparopHoi padorte
HEOOXO/MMO BBINIOJHUTh JOMAIHIOK TOATOTOBKY. MccienoBaHus, TpOBEJIEHHbIE B XOJl€
BBITNIOJIHEHUS 1a00paTOpHOM paboThI, OQPOPMIISIIOTCSI B BHJI€ OTYETa C 00A3aTEIbHBIMU BBIBOJAMU
10 pe3ysbTaTaM ucciefaoBaHus. /s 3amuTel 1a00paTopHOil paboThI MPOBOIUTCS KOJJIOKBUYM.

Kparkoe cogep:kanue 3aiaHus:
BBINOTHUTH TOMAIIIHIO MTOATOTOBKY.
[TpoBecTn uccnenoBaHue CIEKTPAITBHOTO COCTAaBA CHUTHAJIA HAa BBIXO/IE HEJTMHEHHOTO dJIEMEHTa
U UCCIIeZIoBaTh paboTy AMOJHOTO JETEKTOpPa.
OTBETUTH HA BOMPOCHI 110 TEME JIAOOPATOPHBIX PaboT

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3ariaHupOBaHHbIE pe3ynbTaThl | Borpockl/3amanus s mpoBEpKu

00y4eHUs TTO TUCIIUILIAHE

YMeTb: aHaNM3UpPOBATH H3MEHEHUE 1.Kak, monb3ysch CHEKTPaTbHBIM METOJIOM, HAUTH
XapaKTEePUCTHK CITy4alHBIX CIEKTpP MOIIHOCTH BBIXOJHOTO Ipolecca? ero
MPOLIECCOB MPHU MPOXO0XKJIECHUU YEPE3 KOPPEJSIUOHHYIO (PYHKIIHIO? TUCTIEPCHIO?
JIMHEHBIE 1ENU s dexTuBHOE 3HAUCHHE? CpeHee 3HaueHne?

2.Kak nmpu npoxoKIeHUH CIy4aiiHOro IpoLecca 4epes
JTUHEWHYIO [IEeNh H3MEHSETCSI €r0 CIIEKTP MOIIHOCTH ?
KoppensiuonHas QyHKus? gucnepcus? s3¢ppeKTHBHOE
3HaUYCHHE? cpeHee 3HaueHne? XapakTep peaanu3aimii?
3.B kakux ciydasx Npu aHalIu3e MPOX0KICHHS
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3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

CIIy4aifHOTO Tpoliecca Yyepe3 TUHEHHYIO Lenb IIyM Ha
BXO/I€ LIEMTH MOXKHO CYHTATh OesbIiM?

4.B KakoM ciiy4yae Mpu NpoX0KJICHUHU CIy4allHOTO
IpolLecca Yepes JIMHEHHYIO LeNb IPOUCXOIUT €T0
HOpMasu3anus?

5.KakoBsI ciennpuyeckne 0COOEHHOCTH CITy4aifHOTO
Ipoliecca Ha BBIXOJIE Y3KOIOJIOCHOUW Pe30HAHCHO
uenu?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME HMJTH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus. OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu 8blnoanenus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISAETCA
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-6. AHan3 npoxo:k1eHnsl CHTHAJIA U IIyMa Yepe3 JUHelHbIe QUIbTPbI
(kxBazuonTuMaJibHasi puabTpanus)

®opmbl peamzanun: IIposepka 3aganus

Tun koHTpoILHOTrO MeponpusiTus: PacuetHo-rpadpuueckas padora

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJIbHOIO Meponpusitusi: [IpoBepka MpaBMIBHOCTH BBITOJIHEHUS
pacueTHOro 3a/laHusl.

Kpartkoe cogep:xxanue 3aganus:
Ha BX0x pe30HaHCHOIO yCHIIMTEIIA 3aJaHHOTO THIIA ITOJACTCS CUTHAII B BUJIE
BBICOKOYACTOTHOT'O MUMITYJIbCa 3aJJaHHON (hOPMBI M HOPMaJIbHBIN IIYM C 3a1aHHOMN
KOPPENSUOHHON (PYyHKIIMEH UM CIIEKTPOM MOIIHOCTH.
IIpoBecTH pacueT CUrHaJIa ¥ XapaKTEPUCTUK IIyMa HA BBIXOJI€ YCUIIUTEIIS.
[Togo6pathk onTUMAaIbHBIE TAPAMETPhI YCUIIUTENS IS TOJTyYeHHsI Ha BBIXOZIE MAaKCUMAIIbHOTO
OTHOIIIEHUS CUTHAJI/IIIYM.
CpaBHUTB NOTYYEHHBIN PE3YybTAT C PE3YABTATOM IIPOXOKIACHHSI CUTHAJIA U IIIyMa Yepe3
COTJIACOBAaHHBIN (PUIBTD.

KouTpoJsbHbIe BOpoChl/3a1aHuA:
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1.Ha Bx04 pe30HaHCHOTO YCHIJIMTEIS 33IaHHOTO THUIIA OJAETCSl CUTHAII B BUJIE
BBICOKOYACTOTHOT'O UMITYJIbca 3aJaHHOU (DOPMBI M1 HOPMAJIBHBINA IYM C 3aJaHHON
KOPPEJSIMOHHON (PYHKIIMEH WM YHEPTeTHYECKUM CIIEKTpoM. Buj ycunurens u
UMITYJIBCA, XapaKTep KOPPEISAIHMOHHON QYHKIIMU UM CIIEKTPa MOILTHOCTH BXOTHOTO
nryma u ero 3G QeKTUBHOE 3HAUCHUE, TApaMETPhI UMITYJILCOB JIAHBI B TAOJIHIIC
3aJaHUH.

PaccunTtath 1 MOCTPOUTH SHEPTETUUECKHI CIIEKTP U KOPPEIAIUOHHYIO (QYHKIIUIO
BXOJHOTO IIyMa.

Tabnuia 3 - @parMeHT Ta0IHIIBI MHIWBUIYATbHBIX 3aJJaHHM
(OF]
MU E
it Buz BUJI KOPPEISIIMOHHON (hyHKIIUU
Ne yCUJI | BUJ UMII. /L KOPPEJIALL YHIEH

GO WIN CIIEKTPa MOIIHOCTH
UM )

s

=

J:’_JZ-"‘
w- x
oOR 2 ~ROT

wE -
o R 2z -

s(ty=E-exg
OJTHO
KacCK E '|'

1 iﬂHH : 2
My K(x) = 0_exXplo ¢
KOHT 0 'UI
YPHBI VUV

onN b~

v

2.0npenenuTh 3aKOH N3MEHEHUS OrHOaroIIel CUTHaIa Ha BBIXOJIE YCHITUTENS PH
OTCYTCTBHMHM LIyMa (METOJJOM HHU3KOYACTOTHBIX HKBUBAJIEHTOB).

3.[lonyunTs BbIpaXkeHUE JIsl AUCIIEPCUH LTyMa (B MpUOIMKEHUH 0eI0ro Iryma) u
OTHOIIEHMSI CUTHAJI/IIIYM B MOMEHT MaKCUMAaJIbHOT'O 3HAUEHUS aMILTUTY Il UMITYJIbCa
Ha BBIXOJI€ YCUITUTEIIS.

4.Haiitn 10OpOTHOCTh KOHTYpa (KOHTYPOB) YCHIIUTENIS, 00€CIICUHBAOLIYIO
MaKCHMaJbHOE OTHOIIEHUE CUTHAJ/IIIYM B MOMEHT MaKCHMaJIbHOTO 3HAUYEHUS
aMIUIATY/Ibl UMITYJIbCA HA BBIXO/E YCUIIUTEIS.

Bri6paTth K03 GUIMEHT yCUIIEHUs yCUITUTENs TaKUM 00pa3oM, YTOObI MaKCHUMaJIbHas
aMIUTUTY/1a HaNpsKEHUsl CUTHAJIA Ha BBIXOJIE YCHIIUTENs cocTaBisia 3—5 B.
5.0npenenuth MaTeMaTHUECKOE OKUAaHKE, UCTIEPCHUIO, TUIOTHOCTh BEPOSTHOCTH,
KOPPENSIIUOHHYIO (DYHKIIMIO U CIIEKTP MOIIHOCTH HAINPSDKEHUS HA BBIXOJIE YCUITUTENS
IIPU OTCYTCTBUU CUTHaJIA JJIsl BBIOPAHHOTO 3HaYeHUsI TOOPOTHOCTU U KOAPPUITEHTA
YCHUJIEHUS] YCUJIUTETIS.
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6.11300pa3uTh BpeMeHHbIE AuarpamMmbl (peanus3aii) pe3yJbTUPYIOLIEr0 HapsKEHUS
Ha BXOJI€ 1 BBIXO/I€ YCUIIUTEIIS.

7.PaccunTarh OTHOIIEHHE CUTHAJ/IIIYM Ha BBIXOJI€ ONTHMAIBHOTO (HIIBTPA,
COIJIACOBAHHOTO C CUTHAJIOM; CPAaBHUTh ONTUMAJIbHOE OTHOIIEHUE CUTHAJ/ILIYM C
OTHOIICHHEM CHTHAJI/IITYM, ITOJyYSHHBIM IIPH MO00PaHHOM B 1. 3 3HAYCHUU
nobpotHoctu. IlocTpouTh BpeMEHHYIO 1uarpaMMy CUI'Hajla Ha BBIXOJIE
ONTUMAJILHOTO (DHUITBTPA.

Onucanne MKAJbI OIIEHUBAHHS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu eblnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJTH BBITIOJHEHO NMPEHMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEIHLHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYIOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-7. KoutpoJabHnas padora Ne 7. '"Y3konosocHble ciiyuyaiiHble npouecchbl'

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHHss KOHTPOJBLHOIO MepONPHUATHSA: BpINonHEHNE 3aaHus B PYKOIMCHOU
dopme. Cpok BeITOTHEHUS - 90 MUHYT.

Kpartkoe cogepixkanue 3a1aHusi:
BrimonauTs 3aganus OuiieTa

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3aIIaHUpPOBaHHbBIE Bonpocei/3aganus 1iist mpoBepku
pe3yabTaTtel OOy4YeHHs 10
JUCIUIUINHE
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3anjgaHUupOBAHHBIE Bomnpocsi/3aganust 11t mpoBepKU
pe3ynbTaThl OOYYECHHS 10

JUCLUIUINHE
3HaTh: CTaTUCTUYECKUE 1.Ha BX0J1 0THOKOHTYPHOT'O pE30HAHCHOTO YCUJIUTEIS C
XapaKTEePUCTUKHU koadurmentom ycunenus 30, pezoHaHcHOM yacToToi 3 Ml n
Y3KOIIOJIOCHBIX CJIy4alHBIX noJiocoit mponyckanus 50 kI'1 monaercs 6enplid IIym co
IIPOLIECCOB cHeKTpajbHOI miotHocThio Fy = 10 Bc.

Onpenenuts BEpOATHOCTh TOT0, YTO Orubarolas myma Ha
BbIXOZ€ ycuuuTens npeseicut 1 B. Pemenue nokasars
rpaduvecky.

2.Y3KONOJIOCHBIN CITy4YaiHbIi nporece (GopMupyercs npu
IPOXOXKJICHUN OEJI0ro IIyMa 4epe3 OJHOKOHTYPHBIH
PE30HAHCHBIN YCUIIUTEb ¢ KOA(PPHUIIMEHTOM YCHIICHUS HA
pe3onancHoi yacrote 20, pe3oHaHcHOM yactoTor S MI' u
nosiocoit mponyckanust 50 kI'n. CnexTp MOIIHOCTH 1IyMa Ha
Bxoje ycunutens FY = 10 Bc.

Paccuutath aucnepcuto, OnpeaeauTb U HOCTPOUTh
KOPPEISIUOHHYIO (DYHKIIMIO OTHOAOIIEH 1ITyMa Ha BBIXOJIE
YCUITUTES.

3.Haiitu cpeanee 3HaueHue W GYHKIUIO KOPPEISIUH
HanpspkeHus U(t) Ha BeIxoJe aeTekropa orubaromieii (K = 1), k
KOTOpPOMY TOJIBE/IEHa CyMMa TapMOHHUYECKOTO CUTHAJA 2
cos(wgt) ¥ Y3KOMOIOCHOTO HOPMAILHOTO LIyMa ¢
npsAMOYTOJIbHBIM criekTpoM F(w) = 10 Bc B mosoce yactor
0T W) — a0 w) + a, rae o = 10 pan/c.

Onucanne MKAJbI OIlEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huosienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus 3nanus: OneHka "yIoBIeTBOPUTEIHLHO" BBICTaBIACTCS
€CITH 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku gvinonnenus 3uanusa: OleHKa "HeyJ0BIEeTBOPUTEILHO" BHICTABISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-8. TectupoBanue no yactu 2

®opMbl peajn3anuy: BelnoHeHue 3a1aHus

Tun KOHTPOILHOrO MeponpusaTHs: TecTupoBaHue

Bec konTpoabHOro Meponpustusi B BPC: 5

IIpoueaypa mnpoBeneHusi KOHTPOJIBLHOro Mepomnpusitusi: IIpoxoxIeHne TECTOB B cpene
"IIpomereir".
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KpaTkoe conep:kanue 3a1aHus:
JlaTh OTBETHI Ha NPEATIOKEHHBIC 3aJaHUS

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE Bomnpocsl/3aganust a71si IpoBEpKU

pe3ynbTaThl  OO0y4YeHHs] IO

JUCIUIUINHE

3HaTh:  METOABI  pacyera 1.Cnyuaitnsiii mporecc X(t), *MEIOIHUA paBHOBEPOSTHBIN

CTaTUCTUYECKUX 3aKOH pacrpeeneHus U 3Q(HEeKTUBHYIO IIUPUHY

XapaKTEePUCTUK  CIyYailHBIX sHepreTuyeckoro crekrpa 4 MI'n, nocrynaer Ha RC-1ens,

IIPOLIECCOB Ha BBIXO/JIE n300paxeHHyro Ha pucyHke. [lapamerpsl nenu: R = 1 kOm, C

JIMHEWHOW 1enu = 1 n®. Kakoii 3aK0oH pacrnpezeieHus OyaeT UMEeTh
CiIy4aiHbIN nporecc y(t) Ha BbIX0/€ Lenu?
2.Ha npocToii mocneaoBaTelIbHbIA KOJIeOaTeIbHBI KOHTYP
110/1aeTcs OEIbIN IIyM.
Kakoii u3 npuBeieHHbIX Tpa)uKOB COOTBETCTBYET
KOPPENSUOHHON (PYHKIIMU HANIPSDKEHUS Ha pe3nucTope?
BBenuTe COOTBETCTBYIONIYIO LIU(PY.
3.Ha Bxon unterpupyromieid RC-mienu mogaercs cymma
rapMoHundeckoro curraia 2 cos( 105t ) wu 6emnoro mryma x (t)
CO CIIEKTpaIbHOH TIOTHOCTRIO MomHOcTH FO = 10-6 B2.c.
Omnpenenute napametp RC-tienu o = 1/(RC), mpu kotopom
OTHOLIEHUE (] aMILIUTY/bl CUTHAJIA K
CpeIHEKBaIpaTUYECKOMY 3HAUEHUIO IIIyMa Ha BBIXOJIE LIeTH
IIPUHUMAET MaKCUMaJIbHOE 3HaUeHue gM.

3HaTh: CTaTHUCTUYECKUE 1.Ha pucyHke npuBeieHbl pean3aluy CIy4aiHbIX

XapaKTepUCTUKU npoueccoB. Kakast 13 HUX COOTBETCTBYET Y3KOIIOJOCHOMY

Y3KOIOJIOCHBIX  CIIy4alHBIX HOpMaJIbHOMY cillydaliHOMY npoueccy? Beenure

MPOLECCOB COOTBETCTBYIONIYIO ITUGPY.
2.Ha pucyHke npuBeieHbl TpaQMKH MJIOTHOCTH BEPOSATHOCTH
orubaroieil CyMMbl y3KOIIOJIOCHOIO HOPMAJIBHOT'O IIpoIiecca
Y TAapMOHHMYECKOT0 CUTHaJIA (4acTOTa CUTHAJIA COBIIAJAET C
LHEHTPAIIBHOM YaCTOTOW SHEPreTUYECKOro CIEKTpa
Y3KOIOJIOCHOT'O IIIyMa) MPH pa3HbIX 3HAYCHUSIX aMILIUTY IbI
curHana. /lucnepcus y3konosjaocHoro myma pasHa 4 B2.
Kakoii u3 rpaukoB cooTBeTCTBYET aMIuIUTy e curHana 10 B.
Beeaute cooTBeTCTBYIONIYIO UMDY .

3HAaTh: METOBI 1.Citydaiinas BenuuuHa X pacnpeesieHa 10 HOpMaabHOMY

IIPAKTUYECKOTO OIpeeeHus 3aKOHY, €€ MaTeMaTUYeCKOe OXKHUJIaHue PaBHO 2, aucnepcus 1.

OCHOBHBIX  CTaTUCTHYECKHX Kakoii u3 rpaukoB COOTBETCTBYET MJIOTHOCTH BEPOSITHOCTH

XapaKTePUCTUK  CIy4alHBIX p(X) 3TO# ciy4aitHO# BeTHMYMHBI?

IIPOLIECCOB Beenure udpy, COOTBETCTBYIONIYIO HY>)KHOMY I'paduKy.

2.CayyaliHyto BeTMYUHY X MOXHO XapaKTepU30BaTh
IUIOTHOCTBIO BEPOSTHOCTH p(X) Wik PyHKITUCH
pacripenenenus F (x). Kakue u3 BeIpaXeHHI OMPEACTIAIOT
CBSI3b MEXY STUMHU XapaKTEPUCTUKaMU? (HECKOJIBKO
BapHaHTOB OTBETA)

3.CnyyaitHasi BeTUYMHA UMEET PAaBHOBEPOSTHBIN 3aKOH
pacripeiesieHus B pejienax uarepsaia [—2; 4].

UeMy paBHO MaTeMaTUYECKOE OKUIAHUE ITOM CIIyYaHOU
BEIIMYHUHBI?

4.2OnexkTpuyeckas Lenb COJAEPKUT TPU UCTOUHHKA
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3anjgaHUupOBAHHBIE Bomnpocsl/3aganust 11t mpoBepKU
pe3ynbTaThl  OOY4YEeHHs]  TIO
JUCITUILINHE

HOPMAaJIbHOTO IIIyMa, BKJIFOUEHHBIE TIOCIIE0BATENBHO.
O¢ddexTuBHOE HAIIPSHKEHNE IEPBOTO UCTOYHUKA IIIyMa paBHO
6 B, Broporo — 2 B, tpetrbero — 3 B. Onpenenure
s¢(dheKkTHUBHOE HANPSXKEHUE CYMMapHOTo 1IyMa,
JICUCTBYIOLLIETO B LICTIH.

5.Cay4daifHelil IpoIeCcC, OCIUILIOrpaMMa KOTOPOTro MpUBEICHA
Ha PUCYHKE, MTPEJICTaBIIsAET cO00I rapMOHUYECcKOe KojieOaHue
CO CiIy4ailHOH paBHOMEPHO pacnpeaeseHHOW Ha HHTepBaie (—
pi;pi) HaYaIBHOM (ha30ii.

Kaxkoii rpaduk coorBeTcTBYeT (PYHKIIMU KOPPEISALHH STOTO
ciyqaitHoro nporecca? (BBenure COOTBETCTBYIONIYIO HIUQPY)
6.Ha pucynkax npuseneHsl rpaduku JBYCTOPOHHUX
HHEPTEeTUYECKUX CIIEKTPOB M (DYHKIIHIA KOPPEISAIIUH
CIIy4aifHbIX mpoieccoB. Kakue u3 3Tux rpadukos
COOTBETCTBYIOT XapaKTepUCTUKaM Oeltoro myma? (BBeIuTe
COOTBETCTBYIOIINE LT PHI)

7.Kakue n3 BeIpaKE€HHI SBISIFOTCS CBOMCTBAMH (DYHKITHH
KOPPEJSIIHK CTAllMOHAPHOTO CIy4aiHoro mpouecca?
(HECKOJIbKO BapUAHTOB)

Onucanne MKAJbI OIlCHUBAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS peIIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huodicnuii nopoe sevinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJIU MPEUMYILIECTBEHHO HE BBIMOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. CoekTpanbHBIH aHAK3 TEpHOANYECKHX curHANoB. KomruiekcHas popma psga Oypee.
CriekTp nepruoAnYecKoil Mociae10BaTeIbHOCTH MPSIMOYTOJIbHBIX UMITYJIBCOB..

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

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

IIpoueaypa nposenenust

OK3aMeH MPOBOAUTCS B yCTHOH (popme mo OGuieram B BUAE YCTHOTO OTBETAa Ha 3aJlaHMe Omiera
UCIIOJIb30BaHUEM ITOJITOTOBJICHHOTO KOHCIIEKTa OTBETa. Bpemst Ha mMoAroToBKy KOHCIIEKTa OTBETa —
60 MUHYT.

B pexxume aucTaHIMOHHOTO O0yYEeHHUS SK3aMEH IMPOBOAMTCS B MHCHMEHHOH (opme 1o Ouieram B
BUJIC PYKOIIMCHOTO OTBETA Ha 3aJaHus OmiieTa. Bpems Ha moarotoBky orBera — 90 MUHYT.

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

1. Komnerenuusi/Uuankarop: NJ-2omnxk-1 [Ipumenser ecrecTBeHHOHayuHbIe 3HAaHUS, (PU3NYECKHE
3aKOHBI 1 MATEMAaTUYECKHE METO/IbI 11l pEeLIeHMs 33/1a4 TEOPETUUYECKOTO U MPUKIIAJTHOTO
Xapakrepa

Bonpocsl, 3aganus
1.CriekTpanpHbIN aHAIU3 IEpUOANYECKUX curHaioB. KomrmekcHas gopma psga ypoe.
CrekTp nepuoANYECcKOi MOCIe0BaTENIbHOCTH IPSIMOYTOJIBHBIX UMITYJIbCOB. 3aBUCUMOCTh
[IapaMeTPOB CIIEKTPA OT ITapaMEeTPOB CUTHAaJA.
2.CrieKTpanbHbIi aHAIN3 HENEPUOJNYECKUX CUTHANIOB. CrieKkTpasibHas TNIOTHOCTh. CBsI3b
CIIEKTpa MEPUOTUUYECKON MTOCIIEI0BATEILHOCTH CO CIIEKTPAIBHOM IUIOTHOCTBIO OJHOTO
umnynbca. CekTpanbHble INIOTHOCTH OCHOBHBIX CUTHAJIOB: IOCTOSIHHOTO CUTHana, d-
(GyHKIMH, TPSIMOYTOJIBHOTO UMIyJbca. CeKTpaibHas INIOTHOCTh TAPMOHUYECKOTO CUTHAIA.
CrnexTpanbHast INIOTHOCTH POU3BOJIBHOTO MEPUOINYECKOTO CUTHAJIA.
3.CBoiiCTBa CIEKTPAJIBLHOM INIOTHOCTH: TEOPEMA O 3ala3/IbIBAHUU, TEOPEMA O CMEIICHUU
CIEKTpa, CIIEKTpajIbHas INIOTHOCTh MIPOM3BOIHON U MHTETpasla, Teopema mnojoous,
CHEKTpaJibHas IUIOTHOCTh IPOU3BE/IEHUS U CBEPTKU ABYX GyHKIMI. CriekTpaiabHas MIIOTHOCTh
paarouMmyJbca.
4.OHeprus UMIyJbca. DHEPreTUIECKUN CIIEKTP, €ro CBOMCTBA.
5.ABTOKOppENsALMOHHas QYHKIUS, ee CBOHCTBA. B3anMHO koppenaunonHas pyHkuus. Cs3b
ABTOKOPPENALNOHHON (DYHKIIUHN C SHEPTETHUYECKUM CIIEKTPOM.
6.AM xonebanus, ux napameTpbl. CeKTp, BEKTOpHAs [uarpaMmma.
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7.UM u ®M konebanus, UX mapameTpsl. BekTopHas auarpamma u CreKTp Mpu MajioM U
MPOU3BOJILHOM HHAECKCE Moaysiiuu. [Ipenmymectsa UM u @M konebanuii o CpaBHEHHIO €
AM koneOaHUSIMH.

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

9.AHAUTUYECKUM CUTHAJ. Y3KOIMOJIOCHBIN CUTHANL. AHATUTUYECKOE MPEICTABICHUE
Y3KOIOJIOCHOTO CUrHaJIa; (pu3nueckas U KOMIUIEKCHas orubarolas CUrHaia, ee CBs3b C
AHATUTHYECKUM cUTHAJIOM. CIIeKTp KOMITJIEKCHOM orndaromeil y3KkonojaoCHOro CUTHaIa.
10.MeTon HU3KOYaCTOTHBIX 3KBUBAJIIEHTOB. BBIBOJ OCHOBHBIX COOTHOILIEHUH.

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

12.Ananu3 BozaeiicTBus BY uMITyibcoB ¢ IpSMOYTOJIBHOM orndaromieii Ha OJJHOKOHTYpHBIE
n30MpaTeabHbIe LIEIH.

13.Ananu3 Bo3neiictBus BY ummynbcoB ¢ orubaromiei mpou3BosibHON (HOpMBI Ha
u30MpaTeabHbIe LIEIH.

14.Ananu3 Bo3elcTBUS CKauKa (a3bl TapMOHUYECKOT0 KOJeOaHUs HAa PE30HAHCHYIO LIEIIb.
15.AHanu3 Bo3eiicTBUs OOJIBIIOrO rapMOHMYECKOI'O CUTHAJIA HA HEJIMHEHHBIHM 31eMeHT IpH
JIMHENHO-JIOMaHOH allIPOKCUMAlMU BOJIbTAMIIEPHOU XapaKTEPUCTUKH. BeIUnCIIEHNE aMIUIUTYH
rapMoHuk. @ynkuuu bepra.

16.Ananu3 Bo3elcTBUS O0BIIOT0 TAPMOHUYECKOTO CUTHAJIA HA HEJTMHEHHBIN JIEMEHT NpU
aNIpOKCUMALIUU €r0 XapaKTEPUCTUKU CTEIICHHBIM PAIOM. Bbruncienue aMInTy 1 TapMOHUK.
17.Pe3oHaHCHBIN ycunuTens 0onbiinx kojaedanuid. Cxema. [IpuHiun neiictaus.
KonebarenbHas XxapakTepucTuka. BinsHue nepeHanpsykeHHOTO peXuMa. Y MHOKEHHE
YacTOTBHI.

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

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

20.KomnekropHslit getexktop. Cxema, NpUHIMI AeHCTBUS. BbIO0p mapamMeTpoB Harpy3KH.
Oco0eHHOCTH JeTEeKTUPOBAHUS CIIa0bIX M CUJIbHBIX CUTHAJIOB. PacueT neTekTopHOI
XapaKTEPUCTHKHU.

21. quonnsiii nerexktop. Cxema, MpUHIMUII AeicTBUS. BpIOOp mapamMeTpoB Harpy3KH.
Koadduuuent nepenaun. BxonHoe conpoTuBieHre. AHaIN3 UCKa)KEHUH, BO3HUKAIOIIUX MTPU
HENPaBUJILHOM BBIOOpE pexurma paboThl.

22 IIpeobpazoBaHKe 4acTOThI, MpUHIMM AeiicTBUs. CooOpaXkeHHsI O BBIOOPE MPOMEKYTOUHON
4acTOTHI U 4acTOThI rerepouHa. [lapazutHelie kaHaisl npueMa. BeiOop pesxrma paboTsl ams
YMEHBILIEHNUS apa3UTHBIX KaHAJIOB IIpUEMa.

23.CunxpoHHbli aetexktop. [IpuHimn neicTus.

24.060061menHbIN pag Pypwe. Teopema B.A.KorenbHukoBa. JluckpeTu3anys CUTHAIOB C
OTrpaHUYEHHBIM clIeKTPOM. CIIEKTPhl TUCKPETHBIX CUTHAJIOB.

25.BoccTaHOBIIEHNE HETIPEPBIBHBIX CUTHAJIOB U3 JUCKPETHBIX. OMNOKH TUCKPETU3ANH U
BOCCTAHOBJICHHS] CUTHAJIOB.

26.Z-ipeoOpa3zoBanue, ero cBoiictBa. ObpaTHOe Z-Tipeobpa3zoBaHue. Z-peodpazoBaHue
JMCKPETHON CBEPTKH.

27.luckpetHoe npeodpazoanne Dypre, ero cBoiicTa. 1D nmukIndeckoil CBEpTKH.
28.061ee nousarue o uupposoit odpadoTke curnanos (LIOC). uckpeTHsie U HUPpPOBbIE
CUTHAJIBI, JUCKPETHBIE U IIU(pOoBBIE ycTpoiicTBa. O000ImeHHas cTpykTypHas cxema LIOC.
IIpeumymectBa u Henoctatku LLOC.

29.YHuBepcaibHbII adropuT™ JUHEHHBIX HU(POBEIX GuiabTpoB (L[D). UMmnynscHas
xapakrepuctuka L{®. [lepenatounas (cucremuas) pynkuus L{®. YactoTHas xapakTepucTuka
nauHeliHoro L1®, cpaBHEeHME ¢ YaCTOTHOM XapaKTePUCTUKOM aHAIOTOBOTO (QHIIBTPA.
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30.PexypcuBHbie U HepekypcuBHble L|®D, ux cpaBaenue. Lnupposoii punstp 1-ro nmopsaxa,
againornunbelii RC-nenu.
31.@opwmsl peanuzanuu L{D: npsmas 1 kaHOHUYECKAs; IOCIEA0BaTENbHAS U NTapajlIe/IbHas.

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

.

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

OTBeTHI:
VYkaxute npaBuiibHOE 3HaUeHUE B [KI 1]

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

OTBeTHI:
YKka3arbs 4HuCIIOBOE 3Ha4YeHUE B Kl 11

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

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

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

OTBeTHI:
na/ Her

BepHbplil oTBET: HET
5.Be1OpaTs nHTEpBa IMCKPETU3AIMU MPIMOYTOJIBLHOTO UMITYJIbCa JUIUTEIHHOCTHIO 40 MC.
B kauecTBe HaMBBICIIIEH YaCTOTHI CIIeKTpa fB MPUHSTH Takoe 3HAYEHUE, KOT/Ia CIIEKTpaIbHast
TUIOTHOCTh UMITYJIbCA OOpaIaeTcs B HYJb B YETBEPTHIH pas.

OTBeTHI:
VYkazaTh 4nuCI0BOE 3HAYEHUE B [MC]

BepHsiit otBeT: 5

2. Komnerenmuss/Muaukarop: M/1-2onk-2 BeiOupaer crioco6s! u cpeacTBa n3MepeHuit 1 IPOBOIUT

SKCIICPUMCHTAJIBHBIC UCCIICAOBAHUA

Bomnpocel, 3axanus
1.IIpu xkakux ycioBusx o0ecrieunBaeTcsi HeMCKa)XKeHHOe ycuieHrne AM CUTHajoB B
HEJIMHEWHBIX PE30HAHCHBIX YCUIIUTEIAX?
[Toxaxkute BEIOODP YCIOBUN HEMCKAKEHHOTO ycuJieHUsI AM CUTHAJIOB C TOMOIIBIO
K0JIeOaTebHOM XapaKTepPUCTHKH.
2.1300pa3ute cxemy AMOIHOTO JAeTekTopa. KauecTBeHHO HapHUCyiTe ClIEKTpaIbHbIC
JyarpaMMbl BXOJIHOTO HAIPSKEHMS, TOKA IMOA U BBIXOAHOIO HANPSKEHUS IPU M0J1a4e Ha
BXO0JT OJHOTOHaIbHOTrO AM-cHuTrHaja.
N3 xakux cooOpakeHUi BBIOMPAIOTCS MapaMeTpbl HArpy3KH JeTeKTopa?



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

4.Yro takoe kojiebaTenbHast xapakrepuctuka? M3o0pa3ute XxapakTepHbIi BHI CEMEHCTBA
KoJsiebaTenbHbIX XapakTepucTuk. Kak 1o kosnebarenbHbIM XapaKTepUCTHKaM BbIOpaTh PeKUM
paboThl yCUIIUTENA Ul HEUCKaKeHHOTro ycuiieHuss AM curnana?

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

MartepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1.MoryT 11 BO3HUKAaTh HOBBIE CIIEKTPAJIbHbIE COCTABISAIOLIUE PU IIPOXOXKIECHUN CUTHAJA
yepes JIMHEHHYIO 1enb?

OTBeTHI:
Ha/ Her

Bepnpiit orBet: Het
2.Ha BX0J pe30HaHCHOTO YCUJIUTEIS [T0AaeTCs OCIEI0BAaTEIbHOCTh BBICOKOYACTOTHBIX
UMITYJIBCOB C MPSAMOYTOJIbHON orubaromiei. YacTora 3aroiHeHns: UMITYJIbCOB COBIAJIAET C
PE30HAHCHOM YaCTOTON YCHIIMTENS. YBEIUYaTcs WiIH YMEHbBIIATCS UCKaXEHHUS (JOPMBI CUTHATIA
Ha BBIXOJI€ YCUJIUTENS, €CJIU YBEJIUYUTh JOOPOTHOCTh KOHTYpa YCUIIUTENS?

OTtBeTsI:
YBEIUYATCs / YMEHBIIATCS

BepHblii oTBeT: yBenuuarcs
3.Ha HenMHEHHBIIH 31eMeHT ¢ BOIbTAaMIIEPHO XapaKTepUCTUKOH | = aJ + aju + a3u
MOJIaeTCsl TapMOHUYECKUI curHan ¢ yactoto 2 kI 1. Kakue 4actoTsl OyAeT copepxarh CIIEKTp
TOKA, IPOTEKAIOLIETO Yepe3 HEMHEHHBIN AIEMEHT?

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

Bepnsiit otBeT: 0; 2; 4

3. Komnerenuus/Muankarop: NJ1-3onk-2 OOpabaTeiBaeT U NpeaCTaBISET MOTyICHHBIC
AKCIIEPUMEHTABHBIC TAHHBIE /TSI TOJTY4YeHHsI 000CHOBaHHBIX BHIBOJIOB

Bonpocsl, 3aganus
1.Kak n3MeHUTCS CIEKTp NEPUOANYECKOTO CUTHANA, ECIIA IEPUOJ, IOBTOPEHUS UMITYJILCOB
YBCIUYUTCA BABOC ()IJ'II/ITGJ'II)HOCTI) " aMIUIMTyaa UMITYJIbCOB HE I/ISMGHHIOTCSI)?
2.Kak nu3MeHUTCs CHEeKTp NPSMOYTOJIBHOTO UMITYJIbCA C BBICOKOYACTOTHBIM 3aIIOJTHEHHUEM,
€CJIM YacTOTY 3all0JIHEHUS YBEJIUYUTH BABOE?
3.Kak u3MEeHUTCS CIEKTP NPSIMOYTOJIBHOTO UMITYJIbCA C BBICOKOYACTOTHBIM 3all0JTHEHUEM,
€CJIN JUIUTEIbHOCTh UMITYJIbCa YBEIUUUTh BIBOE?
4.Kak U3MEHUTCS CHEKTpP NMEPUOJUYECKOr0 CUTHAJIA, €CIIH ITUTEIbHOCTh Ka)KI0T0 UMITYJIbCa
YMEHBIINTCS BABOE (II€PUOJ MOBTOPEHUS U aMIUTUTY/1a HE MEHSIOTCs)?

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

.

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

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

T | T o=

49 50 51

Ornpenenure:

a) 4acToTy HecyIiero koiebanus (B kI 1)

0) yactoTy MoaynHpyroliero konedbanus (B k')

B) KO3 PHUITUEHT MOTYIISIITUN

I') MAKCUMaJIbHOE 3HAUYEHUE aMIUINTY/ bl curHaia (B B)

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

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

11. Onucanue wikanvt oyenusanus

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

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BeIogHeHa B paMKkax ""0a3o0Boro"
ypOBHS. BONBIIMHCTBO OTBETOB JaHbI BEPHO. B yacTu Martepuana ecTh He3HAUUTEIbHBIC
HE/IOCTAaTKU

Oyenka: 3 («yl0OBIETBOPUTEIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MmoporoBoro”
ypoBHs. OCHOBHAs 4acThb 3a/1aHHs BBITIOJHEHA BEPHO. HA BOMPOCHI YIIIyOJIEHHOTO YPOBHS OTBETA
HET

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)
Onucanue xapakmepucmuKu 6blNOJIHEHUS SHARUA. Pa60Ta HE BBIITIOJIHEHA WJIX BBIIIOJIHCHA
MNpEUMYIICCTBECHHO HEIIPABUIIBHO

1I1. IIpaguna évicmaesnenusn umo2o60i OYeHKU no Kypcy

OneHka 3a 5 cemecTp ompenensieTcss B cooTBEeTCTBUM ¢ [lojoskeHreM 0 OauTbHO-PEUTHHTOBOM
cucreMe mans cryneHtoB HUY «MDW» Ha OCHOBaHMM CEMECTPOBOM U 3K3aMEHAIMOHHOU
COCTaBJISIOIIMX. B mpuiioxkeHne K JUIIIIOMY BEIHOCUTCS OLIEHKA 3a 6 ceMecTp.

6 cemecTp

dopMa NPOMEKYTOUYHOM aTTecTalum: JK3aMEH
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IIpumep Onnera

1. KoppenstunonHas ¢pyHKuus ciiydaifHoro npouecca. B3anmuas koppensiuoHHas QyHKIUS.
CBoiicTBa KOppeNsUOHHON (DYHKIIMK CTAlMOHAPHOTO CIy4aHOTO mporecca. MiHTepBan
KOPPEJALHH.

2. Kaxk BbI cebe npeacTapisieTe METOANKY IKCIIEPUMEHTAILHOTO ONpeieieHus (PyHKIUN
pacnpezeneHus 3proJu4eckoro ciydyaiHoro mpouecca?

3. HopMmanbHbI# cilydaiiHbIH Ipoliece ¢ HyJIEBbIM CPEIHUM 3HAYEHUEM U JUCIIEpCUEil

4 B nojaeTcs Ha ANEKTPUUYECKYIO LIETIb, COCTOSIIYIO U3 I1OCJIE0BATEIBHO COEIMHEHHBIX AU0AA
u pe3ucropa. ConpoTUBIICHUE AUO/Ia B IPsAMOM HanpasieHuu paBHo 100 OMm, B oOpaTHOM
HanpaBiieHuu — OeckoHeuHocTu. ConpoTtuBieHue pesucropa pasao 300 Om. Halitu mioTHOCTH
BEPOSITHOCTH HANPSKEHUS HA PE3UCTOPE.

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

IIpoueaypa nposenenus

OK3aMeH MPOBOJUTCS B yCTHOH (popme 1o Omieram B BHAE YCTHOTO OTBETA HA 3a/aHHe Ouiera C
UCIIOJIb30BaHUEM ITOJIrOTOBJICHHOTO KOHCIIEKTa OTBETa. Bpemst Ha mMoAroToBKy KOHCIIEKTa OTBETa —
60 MUHYT.

B pexxume aucTaHIMOHHOTO 00y4YEeHHUS SK3aMEH MPOBOAMTCS B MHCBMEHHOH (opMme 1o Ouneram B
BUJIC PYKOIIMCHOTO OTBETA Ha 3aJaHus OmieTa. Bpems Ha moarotoBky orBera — 90 MUHYT.

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

1. Komnerenuust/Uuaukarop: NJ-2onk-1 [Ipumensier ecrecTBeHHOHAay4HbIe 3HaHUS, (PU3NUECKHE
3aKOHBI 1 MAaTEMaTUYECKHE METO/IbI 11l PELICHUS 331a4 TEOPETUYECKOTO U MPUKIIATHOTO
xapakrepa

Bonpocsl, 3aganus
1.Cnyuaiinbie mpoueccsl. MHOroMepHas INIOTHOCTh BEPOSATHOCTH CIIy4aiiHOTO Ipolecca.
CrannoHapHOCTh CcIy4alHOro nmpouecca. MaTeMaTHuecKoe 0KUIAHNUE U IUCIIEPCHS.
2.KoppensimonHast QyHKIUS cIy9aifHOTO Mporecca 1 e€ cBoicTBa. VHTepBaI KOppesum.
B3anMHas koppensinnoHHas (QyHKIHS.
3.CnexTpasnbHasi INIOTHOCTh MOIIHOCTH (9HEpreTudeckuii crekrp). CBoiicTBa YHEPreTUUECKOTO
cnekrpa. Teopema Bunepa-XununHa.
4.OCHOBHbIE HCTOUYHUKH IITYMOB B PaINOTEXHUYECKUX YCTPOMCTBAX U X XapaKTEPUCTUKH.
Tennosoii mym. /Ipo6oBoii rym. MicTouHukH 1ryma B TpaH3HCTOpaXx.
5.AHanu3 Bo3AEMCTBUS CAy4ailHBIX MPOLIECCOB Ha JUHEIHbIE 1lenH. CeKTpaibHbIN U
KOPPEJSILIMOHHBIN METO/IbI aHAJIN3a.
6.Bo3zeiicTBue Genoro nryma Ha TuHelHYIo 1ienb. [IlymMmoBast monoca mTuHEWHOMN TeMy.
Cratuctuyeckue XapakTepUCTHKY IlIyMa Ha BBIXOJE JTUHEHHON LEMH.
7.AHanu3 Bo3aeiCcTBUA Oeoro myma u koppenupoBanHoro myma Ha RC nens. CoOCTBEHHBIHM
mryM RC-nenn.
8.AHanu3 BO3/I€HUCTBUS CIIy4aifHBIX MTPOLIECCOB HA JIMHEHHbIE N30UpaTeNIbHbIE LIeTH. XapaKTep
KOpPENsSUOHHON (YHKIIMH IIyMa Ha BBIX0J1€ M30UpaTeIbHOH LIeTH.
9.AHanu3 Bo3AecTBUS OENIOTo IIyMa Ha PE30HAHCHBIN YCHIIUTENb. DHEPreTUUeCKUN CIEKTp U
KOppensiuoHHas (PYHKIMS [IIyMa Ha BBIX0JI€ OJHOKOHTYPHOT'O PE30HAHCHOTO YCHIIUTEIS.
10.Y3kononocHble ciydaiiHble npouecchl. [lonstre 06 orubatoieit, dhase, cunpazHoi u
KBaJpaTypHON KOMITIOHEHTaX. BbIBO/ BbIpa)KeHUs /ISl IIJIOTHOCTH BEPOATHOCTH Orudaromeit u
¢bazbl.
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11.Y3komonocHble ciydaiinble npouecchl. [lonsTre 06 orubatomieit, Gpasze, cuHpa3zHON U
KBaJpaTypHOU KoMroHeHTax. KoppensimonHas ¢yHKIus orubaromieil y3Komoa0CHOTO
CIIy4alHOT O IIpouecca.

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

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

14.PacueT mIOTHOCTH BEPOSTHOCTU IPU HEIMHEWHBIX O€3bIHEPIIMOHHBIX IPE0Opa30BaHUAX
CIIy4alHBIX IIPOLIECCOB.

15.0ntumanbhast muHeliHas GuibTpanus. YacToTHAsS U UMITYJIbCHAS XapaKTEPUCTHKU
coryiacoBanHoro ¢uibpTpa. CUrHai Ha BBIXOJIE coryacoBanHoro ¢uibtpa. [lonsatue o
KBa3UONTUMAJIbHBIX (PHIbTPaX.

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 nucnepcuio U MiI0THOCTh BEPOSITHOCTH HAIPSHKEHUS 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 rpadukyu KOppenIUUOHHBIX (PYHKINN U TPUMEPHBINA BUJ OCIMIIJIOTPAMM Ha BXOJIE
Y BBIXOJIE LIENN C YKA3aHUEM XapaKTEePHBIX TOUEK.

19.Ha Bxox cxembl, H300paXKeHHOM Ha PUCYHKE, TTOJIaeTCs CIydalHBbIH mpoliecc,
PaBHOBEPOSITHO pactipeiesieHHbIid Ha oTpe3ke [—1; 3]. ConpoTuBiieHHEe 11U0/1a B IPSIMOM
HAIPaBIEHUHU PaBHO HYIIO, B 00OpaTHOM HaIpaBIeHUU — OECKOHEUHO Besuko. Haittu
MaTeMaTUYeCKOe 0XKHUIAHNE U TUNIOTHOCTD BEPOSITHOCTH PY(Y) HANPSDKSHUS HAa BBIXO/IE CXCMBI.
[ToctpouTsh rpaduk 3aBucuMoct pPy(Yy).

x(1) y(t)

20.Ha Bx0a 0THOKOHTYPHOTO PE30HAHCHOTO YCUIIUTENS TTOA€TCsI OCTIBIH 1IyM C
sHepreTHueckuM crektpoM Fg = 10 B.c. [TapameTpsl ycuiIuTens: pe3oHaHCcHas gacToTa 1
MTI'n, mymoBas mosoca menu 20 kI'11, KoahdUIMeHT ycuieHus Ha pe3oHaHcHoi 9actore — 20.
Onpenenutsd 3¢ eKTUBHOE HANPSHKEHUE, YHEPTETUUECKUH CTIEKTP U KOPPETSILIMOHHYIO
(GYHKIMIO IIIyMa Ha BBIXOJIE YCUIIUTETIS.

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
BBIX0JIAa YCHJIUTENS IIyM MOCTYIAeT Ha JIMHEHHBIN feTekTop orubatoieii ¢ koadduiueHrom
nepenaun Ko = 1. OnpeaenuTh MIOTHOCTh BEPOSITHOCTH U KOPPEISIMOHHYIO QYHKITUIO IITyMa
Ha BBIXOJIE JIETEKTOpa.

22.HailTi 1 NOCTPOUTH KOPPEISIIMOHHYIO (PYHKIIHIO CIIy4aifHOTO Mpoliecca

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

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

24 VlctounnkoM 1ryma siBisiercst pesuctop R = 10 kOwm, 3amyHTHpOBaHHBIH KOHAEHCATOPOM
C = 1 u® npu komHaTHOM Temneparype. OnpeneauTs 3G HEKTUBHOE HATPSDKCHHUE,
KOPPENSUOHHYIO (YHKIIMIO U TUNIOTHOCTH BEPOSITHOCTHU IIyMa Ha KOHJCHCATOPE.
25.0npenenutb MaTeMaTHUYECKOE OKUAAHNE U KOPPEISALMOHHYIO0 (PYHKIINIO orubaromeit
Y3KOIOJIOCHOT'O CIIY4aiiHOTO IIPOLIECCA HA BBIXO/I€ OJIHOKOHTYPHOI'O PE30OHAHCHOTO YCUJIUTENSA
¢ mapametrpamu: fp =2 MI', Q = 100, Kp=40. Ha BX01 yCHIINTEIIS IOCTYIACT OCIIBIN IIIYM CO
cHeKTpanbHOi miotHocTeio FY = 10 B.c.

26.KakoBa cBsI3b MEXKy KOPPEIAIIMOHHON (PYHKITUEH, SHEPTETUYECKUM CIIEKTPOM U
Jucriepcueit cirydaiftnoro npouecca? Kakoit ¢pusnueckuii cMbICT IMEET TUCTIepCHs?

Matepuanbl /151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.CnyyaiiHblii IpoIecC ¢ paBHOMEPHBIM 3aKOHOM pacipe/eiicHus Ha uHTepsaie [—4; 4]
MOJIaeTCsl Ha OAHOCTOPOHHUM OTPAaHUYUTENb, CXeMa KOTOPOT0 H300pakeHa Ha PUCYHKE.
ConpoTuBieHHE JU0/Ia B MPSIMOM HAMPABICHUH CIEeIyeT CYUTATh PAaBHBIM HYIIO, B 00paTHOM
HalpaBJICHUU — OECKOHEYHOCTH.
Onpenenuth MaTeMaTHYECKOE OKUIAAHHUE CIYYaitHOTO Mpoliecca Ha BHIXOJE OrPAaHUYHUTEIIS.

x(1) y(t)

OtBeTsI:
Pesynbrar npencraButs B [B].

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

OTBeThI:
Pesynbrar npencraButs B [B].

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

OtBerTsI:
PesynbraT mpezacrasuth B [B]

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

OtBeThI:
3anummTe oTBeT B [KI 11].

Bepnsiii orBet: 100
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2. Komnerenmuss/Muaukarop: M/1-2onk-2 BeiOupaer criocoOb! 1 cpeacTBa M3MEpPEHU U IPOBOIUT
9KCIIEPUMEHTAIbHBIC HCCIICAOBaHUS

Bomnpocel, 3axaHus
1.Dproauueckoe CBOMCTBO CIIy4alHBIX MPOIIECCOB. METO bl SKCIIEPUMEHTAIBHOTO
ONpeIeTICHUSI CTATUCTUYECKUX XaPAKTEPUCTUK IProJUUYECKHUX MPOIIECCOB.
2.0nuImuTe METOUKY IKCIIEPUMEHTAIILHOTO OIPE/ICIICHUS TIJIOTHOCTH BEPOSITHOCTH
AProANYECKOro cliydaitHoro nporecca’?
3.0numuTe METOIUKY SKCIIEPUMEHTAILHOTO OMPEASICHUS KOPPEIIIMOHHON (YHKIIUN
AProANYECKOro CliydaitHoro nporecca’?

MarepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.CraunonapHbIii ciay4aiiHblil mporecc U(t) mpeacrasiser co00W MEPHOANIECKYIO
I0CJIEI0BATEIBHOCTD IPAMOYTOJIBHBIX UMITYJICOB CO CKBa)KHOCTBIO 2 (MEaHp) cO CIydaiHOM
pPaBHOBEPOATHOH (a3oii. Peanusanus cimydaifHOro nporecca npuBeieHa Ha pUCYHKE.
Onpenenure:

1. 1) maTemaTtuyeckoe oxungaHue

2. 2) gucnepcuio

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

; __u(z‘), B

72

-1

OtBeTsI:
JI1s1 KaXk 01 IMO3MIMK BOIIPOCA HY’KHO YKa3aTh YUCIOBOE 3HAYEHHE OTBETA.

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

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

Bepusiii otBeT: 20
3.OnexTpuyeckast Lielb COIEPKUT TPU UCTOYHUKA HOPMAJIBHOIO IITyMa, BKIIIOUEHHbIE
nocienoBarenbHo. DPPeKTUBHOE HAPSKEHNE IEPBOTo HCTOYHMKA IITyMa paBHO 6 B, Broporo
— 2 B, tpetbero — 3 B. Onpenenure 3¢ppekTUBHOE HANPSIKEHUE CYMMapHOTO 1Iyma,
JENCTBYIOIIETO B LEMH.

OtBerTsI:
Pesynbrar npencraButs B [B].

BepHns1it otBeT: 7

3. Komnerennusa/Muankarop: UJ1-3onk-2 OOpabaTeiBacT U NpeaCTaBIsSeT 0TyICHHbIE
SKCIIEPUMEHTAJIbHbIE JaHHbIE JIJIS TOJIYYeHHs] 000CHOBAaHHBIX BBIBOJIOB

Bomnpocel, 3axanus
1.KakoBsI cnienuduaeckie 0COOEHHOCTH KOPPEISIITUOHHON (DYHKIIMHU CIIy9aifHOTO Mpoliecca Ha
BBIXO/JI€ Y3KOIOJIOCHON pe3oHaHCHOM nenu? Hapucyiite rpaduk 3Toi KOppeasiiMoHHON
¢byuknun. Kak nameHuTcs rpaguk, eciiv pe3oHaHCHas 4acTOTa LENU YBETUYUTCS B 2 pa3a
(k03¢ GuUIMEHT nepeaun Ha pe30HaHCHON YacTOTe U M0JI0ca MPOITYCKaHUs He MEHSIOTCS)?
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2.Kak n3MeHUTCs AUCIIepCHs] IIyMa Ha BBIXO0/1€ OJJHOKOHTYPHOI'O PE30HAHCHOI'O YCHIIUTENS,
€CII YBEIMYUTh JOOPOTHOCTh KOHTYpPA YCHIJINTEINS IPU HEU3MEHHOM K03 (UIeHTe
yeusnenusa? Ha Bxon ycunuTens mogaercst Oenblil mrym.

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

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Ha Bxox RC-uienu nojmaercs mym, SHEPreTu4eckuii cnekTp kotoporo paeH 10 B-c B
nosioce yactoT oT 0 1o 10 xI'y 1 HyItO 3a peaenamu 3Toi Nojaockl yacToT. [lapameTps! nenu:
R =10 kOwm, C =100 n®. MoxHO 11 BXOJAHOU IITyM CYUTATh OCIBIM?

OTBeTHI:
na/ Her

BepHbplil oTBET: HET
2.J151 yMeHbILIeHUsI YPOBHS IIyMa UcIoib3yercst uHTerpupyomas RC-uens. Kak usmenurcs
JIEMCTBYIOIIIEE 3HAUCHHE 1ITyMa Ha BBIXOJE, €CIIU IIIyMOBas 110J0ca YBETUIUTCs B 4 paza?
[Ipenmonaraercs, 4YTo BXOJHBIM CUTHAJIOM SIBIISI€TCS O€mblii ITyM. BBeIuTe COOTBETCTBYIONIYIO
nudpy.
1 — He u3MeHuTcs
2 — yMeHbIIHUTCSA B 4 pa3a
3 — yBenuuutcs B 4 pasa
4 — yMeHbLIUTCS B 2 pa3a
5 — yBenuuuTcA B 2 pasa

OTBeTHI:
VYka3arb uudpy ¢ IpaBUIbHBIM BapUAHTOM

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

OTBeTsI:
VYka3zatb nudpy ¢ npaBHJIbLHBIM BAPUAHTOM

Bepwusliii otBeT: 3

II. Onucanue wkanvl ouenueanus

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BbIIOIIHEHa B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYITMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenxa: 4 («XOpOIIIOY»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: Pabora BeIOTHEHA B paMkax "6a3oBoro"
ypOBHs. BOJBIIMHCTBO OTBETOB JaHBI BEpHO. B yacTu MaTepuana ecTh He3HAUUTEIbHBIE
HEJIOCTATKU

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6binoineHus 3Hanus: PaboTa BEIITOIIHEHA B paMKax "MmoporoBoro”
ypoBHsi. OCHOBHAs 4aCTh 33JJaHHs BBIMIOJIHEHA BEPHO. Ha BOMPOCHI YIITYOJCHHOTO YPOBHS OTBETOB
HET
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Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 6blnoHeHus 3uanus: PaboTa He BHIIIOJHEHA WX BBIIIOJHEHA
IIPEUMYIIECTBEHHO HENPABUIBHO

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy
Ouenka 3a 6 cemecTp ompenensiercss B cooTBeTcTBUM ¢ [lomoxkeHnem o OauibHO-PEUTHHTOBOM

cucreme miaa cryaeHtroB HUY «MOBOUM» Ha OCHOBaHMM CEMECTPOBOM W HK3aMEHAIMOHHOM
COCTaBJISIONIMX. B mpuiioxkeHne K JUIIOMY BBIHOCUTCS OLIEHKA 32 6 CEMECTp.

46



