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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 MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHBIE CPEACTBA Ul NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

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

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

CHCTEM UM T€XHOJIOTUH
NJ1-2 BeiOupaet criocoObl U CpeAcTBa U3MEPEHUHN U POBOUT IKCIEPUMEHTAIbHbIE

UCCIIEIOBAHHS
NJI-3 O6pabaTeiBaeT 1 MPEACTABISET MOTyYSHHBIE SKCIIEPUMEHTAIbHBIC TAHHBIE JUTS

MMOJIYYCHH A 000CHOBAHHBIX BBIBOIOB

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OMPOC)
1. KontponbHas padorta Ne 5. "HenuneitHoe npeobpa3zoBanue ciryyaifHoro npouecca”
(KontponpHas pabota)
2. KonrtponbHas padora Ne 6. "IIpoxoxkaeHue cirydaifHbIX TPOLIECCOB uepe3 JUHENHHbIe enu"
(KontponpHas pabota)
3. KontponbHas pabota Ne 7. "Y3kononocHsle ciaydaiinsle npoueccsl” (KonTponbsHast pabora)
4. KontponbHast padota Nel. "XapakTepucTHKU AETEPMUHUPOBAHHBIX CUTHAJIOB"
(KonTponbHas padota)

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

®Dopma peanuszauuu: ITluceMenHnas padora
1. KonrponbHas paborta Ne 2. "IIpoxoskJieHre CUTHAJIOB yepe3 JIMHEeHHbIe 1enu"

(KontponwHas pabota)
2. Konrtponbnas padora Ne 3. "Henuneiinsie npeodpazosanus curHanos" (Kontponshas

pabora)
3. KontponbHas padota Ne 4. "JluckpetHslie curnansl u udpossie GuiabTpel” (KoHTpoabHas

pabora)

DPopma peanmsanuu: [Iposepka 3ananus
1. AHanu3 NpoxXoK/IeHUs CUTHaA U [IyMa Yyepe3 JIMHEeWHbIe PUIbTPhI (KBa3HONTHMAalIbHAs

¢mibTpanus) (PacuerHo-rpaduueckas padbora)
2. AHanu3 IpOXO0KIEHHUS Y3KOIOJIOCHBIX CUTHAJIOB Yepe3 n3duparenbuble renu (Pacuerno-

rpaduydeckas pabora)




®dopwma peanmzanuu: CmemanHas Gopma

1. JJabopatopnas padora Ne 1. "Crektpsl nepuoganueckux curnanon"” (JlaboparopHast
pabora)

2. JJaboparopnas pa6ota Ne 2. "[Ipoxok/ieHre aMIUIUTYAHO-MOYIMPOBAHHBIX CUTHAJIOB
yepe3 pe3oHaHCcHYo 1ens" (JlabopaTopHas pabora)

3. JlabopaTtopHas pabota Ne 5. "3akoHbl pacnpeieseHus CaydyalHbIX MPOIEeccoB”
(JTaboparopnas paboTa)

4. JlTaboparopnas pabota Ne 6. "KoppensimonHnbie (yHKIIMHA U CIEKTPHI MOITHOCTH
ciyuaiinbix nporeccos" (JlaboparopHas padora)

5. JlabopatopHas padota Ne 7. "IIpoxoxaeHue cinydyaliHbIX MPOIECCOB UYepe3 JTUHEHHbIE
nenu" (JJaboparopnas padota)

6. JJaboparopusie paboTsl Ne 3-4 ."Henuneiinsie npeodpazoBanust curnaios” (Jlaboparopuas
pabora)

BPC nucuumiInHbI

S cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPHUSITHI TEKYIIEro KOHTPOJIS yCIeBAaeMOCTH IO

AUCUHUILIHHE:

KM-1 JlaGopatopHas pabota Ne 1. "Crektpsl nepuoaudeckux curnanos" (JJaboparopuas pabota)

KM-2 KonrponsHas padora Nel. "XapakTepucTUKH AeTepMUHUPOBAHHBIX cUrHANOB" (KoHTponbHas
pabora)

KM-3 JlaGoparopnas padota Ne 2. "IIpoxokaeHNE aMITUTYIHO-MOTYTUPOBAHHBIX CUTHAJIOB Yepe3
pe3oHaHcHylto 1ens" (JlabopaTopHas pabota)

KM-4 KontposbHas padota Ne 2. "[IpoxoxxaeHue curHaioB uepes auHelnble nenu" (KontponabHas
paborta)

KM-5 Amnanu3 npoxoxJIeHus y3KOIOJOCHBIX CUTHAJIOB Yepe3 u3duparenbHbie 1enu (PacuerHo-
rpaguydeckas pabora)

KM-6 JlaGoparopubie pabotsr Ne 3-4 ."Henuneiinsie npeoOpa3oBanus curHainos" (JlabopaTopHas
paborta)

KM-7 Kontpomasnas padora Ne 3. "Henuneiinsie mpeoOpa3zoBanust curaanoB" (KontponbHas padoTta)

KM-8 KonrtponbHas padora Ne 4. "JluckpeTHsle curtais! 1 nudpossie GpuiabTpsl” (KoHTponbHas

pabora)

Bujx npome:xyTouHOI aTTecTalMu — JK3aMeH.

Paznen nucunanHb

Beca KOHTpOIBHBIX MeponpusTHii, %o
Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7 8
Cpok KM: 4 7 8 10 12 16 13 15

OCHOBBI TEOpUU AETEPMUHUPOBAHHBIX
CUTHAJIOB

MaremMaTudyeckue Moaenu

JIETEPMUHUPOBAHHBIX CUTHAJIOB. ¥ "

CrexTpanbHblid aHATU3 EPUOINYECKUX + +

CHUTHAJIOB.

CnekTtpanbHOE MpeACTaBICHUE + + +
HETMEePUOIMYECKIX CUTHAJIOB.

KoppensiiuoHHsIii ananmu3 +

JACTCPMUHHUPOBAHHBIX CUTHAJIOB




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

VicTouyHUKH IITyMa B METHIIMHCKIX
npudopax.

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
JUCIUILINHE
OIlK-1 NJI-20mk-1 [Tpumensier | 3HaTh: KM-4 KontposnpHas padora Nel. "XapakTepucTuku 1€TEpMUHUPOBAHHBIX
3HAaHUS €CTECTBEHHBIX HAyK | METOJIbI pacuera curnasnoB" (KontpomnpsHas pabora)
M MAaTEMaTUYECKUE METOHbI | TPOXOKICHUS KM-5 Kontpoinbnas padora Ne 2. "[IpoxokieHre€ CUTHAIIOB Yyepe3
TUIS peleHus 3a/1a4 | IeTePMHUHUPOBAHHBIX nuneinble nenu" (KontponsHas padorta)
TEOPETUYECKOIO U | CUTHAJIOB Yepe3 JIMHEHHbIE KM-6 KontposnpHas padora Ne 3. "Henunelinble npeoOpa3oBaHust

MMPUKIAAHOI0 XapaKTepa

Lenu
MaTeMaTHYECKUE MOJIEIN
JETEPMUHUPOBAHHBIX
CUTHAJIOB U UX
XapaKTEPUCTUKHU

METO/BI pacyeTa
CTaTUCTUYECKUX
XapaKTEPUCTUK CIIyYaHHbBIX
IIPOLIECCOB HA BBIXOJE
JINHEMHOM 1enu

METO/IbI pacyera
XapaKTEPUCTUK
JIETEPMUHUPOBAHHBIX
CUTHAJIOB TIPHU MPOXOKICHUHN
yepe3 HeIMHENHBIE LETH
CTaTUCTUYECKHE
XapaKTEePUCTUKHU
Y3KOIOJIOCHBIX CIIy4ailHbIX
IIPOLIECCOB

OCHOBHBIE XapaKTEePUCTUKHU

curHasioB" (KonTposibsHas pabota)

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

KM-8 Ananu3s 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 juneitabie nenu" (KouTposbHas padbora)

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 (TectupoBanmue)




JIMCKPETHBIX CUTHAJIIOB U
u(poBBIX GHUIBTPOB
YMers:

MIPUBJIEKATH
COOTBETCTBYIOIIUI
MaTeMaTUYECKUH anmnapar
JUTSL pEILIEHUS PUKJIIATHBIX
3a/1a4 onpeeeHus
XapaKTEPUCTUK
JETEPMUHUPOBAHHBIX
CUTHAJIOB Y UCMOJIb30BATh
METO/bI PELICHUS 3aa4
ONpeaeIICHUS
XapaKTEPUCTUK
JIETEPMUHUPOBAHHBIX
CUTHAJIOB I10CJIE
MPOXOKJICHUS Yepe3
JINHENHBIE LENN

MPOBOJUTH PACUET U AHAIIN3
CTaTUCTUYECKUX
XapaKTEPUCTUK CIIyYaHHbBIX
IIPOLIECCOB

BBIOMPATh U MPABUIILHO
HCIIOJIB30BATh METObI
pEILIECHNS TPUKIIAIHBIX 33/1a4

KBa3MONTHUMAJIbHON
(GbuabTpanuyu cUrHana
OIIK-3 N-20mk-3 BriOupaer | 3HaTh: KM-2 JIa6oparopHas padota Ne 2. "[IpoxoxaeHue aMIUIUTYTHO-
CITOCOOBI " CpEACTBA | METObI MPAKTHYECKOTO MOJYJTUPOBAHHBIX CUTHAJIOB Yepe3 pe30HaHCHYIO 1ienb" (JIabopaToprast
U3MEPEHUN U  MPOBOJAUT | ONpPEJeSICHHUS] OCHOBHBIX paborta)
JKCHEPUMEHTAIbHBIE CTaTUCTUYECKUX KM-3 Jlaboparopuslie pabotsl Ne 3-4 ."Henuuelinsie mpeodpa3oBanus
UCCIIEIOBaHMS XapaKTepUCTHK caydaHbIX | curHaioB" (JlaboparopHas paboTa)

MIPOIIECCOB

KM-9 JlabopaTtopnas pabora Ne 5. "3akoHbI pacnpeeraeHus CIydanHbIX
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YMers:

MIPOBOJIUTH
JKCIIEPUMEHTAIBHOE
HCcCIe0BaHUE
CIEKTPaJIbHBIX U
KOPPEJSILIMOHHBIX
XapaKTEPUCTUK CIIyYalHbBIX
MIPOLIECCOB

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

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

npoueccoB"” (JJabopaTopHas pabora)

KM-10 JIaGoparopnas padota Ne 6. "Koppensiiinornasie GyHKIIMH 1
CIEKTPBI MOIITHOCTHU CIIy4aiHbIX mporeccoB" (JlabopaTopHas pabora)
KM-16 TectupoBanue no yactu 2 (TectupoBanmue)

OIIK-3

UI-3onk-3 O6pabaThiBaeT u
NPEJCTaBISIeT TOJIyuYCHHbBIE
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 HeproAMYECKUX CUTHAJIOB"
(JTabopaTopnas pabora)

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




1I. Cooepicanue oyenounvix cpeocme. Illkana u kKpumepuu 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 J1a00paTOpHON paboThl, 0HOpMIISIIOTCA B BUAE OTYETa C 00sA3aTEbHBIMU BBIBOJIAMU
10 pe3yabTaTaM ucciaeoBaHus. st 3amuThl 1abopaTopHOi pabOTEI MPOBOANTCS KOJUIOKBUYM.

Kpatkoe cogep:kanue 3a1aHus:
BrimmoaanTe JAOMAIIHIOIO TOATOTOBKY.
[IpoBecTH ucciaeq0BaHNE CIIEKTPOB MEPUOIUIECKIX CUTHAJIOB.
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°.
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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
YacTH 2 pacueTHOTO 3aJaHMUsL.

Kpartkoe conep:xanue 3aqanus:
[TpoBecTu aHamIM3 MPOXOXKACHHS 33JaHHOTO UMITYJIbCa C BBICOKOYACTOTHBIM 3aII0JIHEHUEM
4yepe3 y3KOMOJIOCHBIN ycunuteab. Caenarbh BIBOJIBI.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3arranupoB | Bompockl/3aganust aiist mpoBEpKU

aHHbIC

pe3yabTaThI

oOydeHus 1o

JTUCHUTIIINHE

YMmeTs: 1.Ha pe3oHaHCHBIN yCHIINTENb 331aHHOTO THIIA MTOIAETCSI UMITYJIBC C
MIPUBJIEKATH BBICOKOYACTOTHBIM 3aroiHeHrueM. Hecyias yacTora uMmysbca COBIAAAeT C
COOTBETCTBY PE30HAHCHOM YacToTOl ycunurens. [lapameTpsl ycunurens: pe3oHaHCHas
IOLU I 4acToTa, K03()(HUIIUEHT YCHUIICHUS Ha PE30HAHCHOM YacToTe M T0OPOTHOCTh
MaTeMaTuye Ka)KI0ro KOHTYpa, a TAaK)Ke MapaMeTphbl UMITYJIbCca PUBEICHBI B TaOIUIE
CKUH 3aJJaHUM.

anmnapar A N3o6pasute cxemy ycunurens. Ha cxeme ykaKuTe cTpelikaMH BXOJHOE U
peteHus BBIXOJTHOE HAPSKCHHUS.

MPUKITATHBIX PaccuuraiiTe 1 mocTpoiiTe aMITUTYJHO-YaCTOTHYIO U ()a30-4aCTOTHYIO
3a7a4 XapaKTEPUCTUKU YCHIIUTENA (B OAMHAKOBOM MacIITabe 4acTOThI).
OnpeeNeH! PaccuuTaiiTe mupHuHy N0JIOCH MPONMYCKAaHUsl YCHIIMTEIS U BpEMS TPYIIIOBOTO
s 3amas3/IbIBaHUs CUTHAJIA.

XapaKkTepUCT

UK Tabnuia 2 - ®parmeHT TaOIUIIBI MHANBUAYATbHBIX 3aJaHUI

JIeTEpMHUHUD fp E T
OBaHHBIX ® | Tun ok |y
CUTHAJIOB M Ne | 1 | ycunuten | Bun curnana K p* Q 1,v1 1}
UCIIOJIh30BaT O | r B MC
b METOJIBI 1 ¢
perieHus

3a/1a4

ompeeNeHn

s

XapaKTEePUCT

UK

JETEPMUHUD

OBaHHBIX

CHUTHAJIOB

nocie

MIPOX 0K JICHH
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3arutannpoB | Bompockl/3amanust 1i1st IpOBEPKU
AHHBIC
pe3ybTaThl
00ydeHus 1o
JICITUIUINHE

A uepes
JIMHEHHbBIE ol (1)
enu .

JIBYXKACK F\

aTHBIN C

OIMHOYH “h h\
1. BIMH
MH
B KaXIOM U

KaCkaJe u

o b~
w
o b

2.IlonyuuTe BbIpak€HUE JIJIsl CIIEKTPaIbHON IIOTHOCTU UMITYJIbCa HA BXOJIE
YCUJIMTEIIA.

C noMol1IbI0 CHEKTPaAIbHOTO METO/1a HAlJIUTE CIIEKTPAIbHYIO IIOTHOCTD
MMITYJIbCa Ha BBIXOAE YCUJIUTEIS.

[Toctpoiite rpaduku MOy HAMIEHHBIX CIICKTPATBHBIX TUIOTHOCTEH OJMH IO/
IpyruM (MaciiTad 4acTOThI TAKOM XKe, KaK JJIs YaCTOTHBIX XapaKTePUCTHK
YCUJIUTEIIA).

Cremnaiite BBIBOJIBI 00 U3MEHEHHH CIIEKTPa CUTHAJIA ITPH MPOXOKICHUH Yepes3
YCUJIUTENb.

3.C nmomo1p0 METo1a HU3KOYacTOTHOTO SKBUBAJIEHTAa UCCIIENYITE
MPOXOXKACHNUE 33JaHHOTO PaIMOMMITYJIbCa Yepe3 Pe30HAHCHBINA YCUITUTEb.
IToctpoiiTe Ha ogHOM rpaduke 3 orubaronue: OrudaroIly0 CUrHaiza Ha
BBIXO/I€, OTHOAIOIIYIO CUTHAJIA HAa BXOJIE, YMHOXKCHHYIO Ha KOO(PHUITMEHT
YCUJIEHHUS, U OTHOAIOIIYI0 CUTHAJIA Ha BXOJ1e, YMHOXXEHHYIO Ha K03 duumeHt
YCUJICHMS U 3aJIep>KaHHYIO Ha T2p.

[TocTpoiiTe BpEMEHHYIO JUarpaMmy paJuOMMITYJIbCA HAa BBIXOAE YCHIIUTEIS.
Crenaiite BbIBOJIbI 00 UCKa)KEHUU CUTHAJA MPHU MPOXO0XKICHUU Yepe3
YCHJIUTEND.

4.IlpuBenute Gusnyeckoe oObsICHEHUE U3MEHEHHSI (POPMBI orudaromien
BBIXOJHOI'O CUTHAJIA IIPU MPOXOXKIECHUH YEPE3 YCUITUTEIb.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu vinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 33]1a9

Oyenka: 3 («yIOBIETBOPUTEIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
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Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BBICTABIISAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHuE BBHIMIOJIHEHO HEBEPHO WJIM MTPEUMYILIECTBEHHO HE BBIITOIHEHO

KM-6. JIadopaTopnbie pa6oTsl Ne 3-4 .""HesimHeliHbIe Ipeo0pa3oBaHus CHTHAJIOB'

®opmbl peasuzanun: CMmemanHas Gopma

Tun KoHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 12

IIpoueaypa npoBeaeHus: KOHTPOJbLHOIO MeponpusaTus: s nomycka kK aboparopHoii padorte
HEOOXOIUMO BBIMOJHUTH JOMAIIHIOW MOArOTOBKY. MccienoBaHusi, NpPOBEACHHBIE B XOJ€
BBITOJIHEHUS J1a00OpaToOpHON paboThl, 0hOpMIISIOTCS B BUAE OTYETa C 00s3aTENbHBIMHU BBIBOJIAMHU
no pesyiabTaraMm wuccienoBanus. [lo MOATOTOBIEHHOMY OTYETY HYXHO OTBETUTh Ha BOMPOCHI
Iperno/iaBaTers.

Kparkoe conep:kanue 3a1aHus:
BEINOTHATE TOMANTHIOO TIOATOTOBKY.
[IpoBecTn uccnenoBaHue CIEKTPAIBHOTO COCTaBa TOKA HA BBIXOJIC HETMHEWHOTO JIEMEHTA U
NPOXOXKISHHS IPe0OpPa30BaHHOTO CHUTHAJIA YePe3 PE30HAHCHYIO IICTIb.
OTBETUTH HA BOIPOCHI 110 TeMe J1a00paTOPHOH paboT

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3anjgaHupOBaHHBIE Bormpocel/3aganus a1 MpOBEPKU

pe3yabTaThl OOyYEHHs TIO

JUCIIUTUIMHE

YMeTh: MPOBOJUTH 1.Kak BBIMISAST UMITYJBCHI HANIPSDKEHHS Ha BBIXOJIE
JKCIIEpUMEHTAJIbHBIE HEJIMHEWHOr 0 3JIEMEHTA ¢ 3amaHHor BAX?

UCCIIEIOBAHUSA 2.BAX HenuHEeNHHOro 371€eMeHTa allpOKCHUMUPOBAaHA CTEIICHHBIM
MIPOXOKICHUS IIOJIMHOMOM TPEThero nopsiaka. Ha BXox HENMMHENHOTO dJIeMEHTa
JIETEPMAHUPOBAHHBIX MOJAaeTCsl TApMOHUYECKUN curHai ¢ yactoton 2 k', Uemy
CHTHAJIOB yepes paBHa MaKCMMaJIbHAs YaCTOTa B CIIEKTPE CUTHAJIA HA BBIXOJIE

HeJIWHEUHBIE 1IEMN

HEJTMHEWHOTO AJIeMeHTa?

3.HenuHeWHbIN 31€MEHT UMEET XapaKTePUCTUKY, KOTOpas
anmNpOKCUMHUPYETCS] KYCOUHO-TMHEWHON (pyHKIMEN ¢
HarnpsbkeHueM Havana xapakrtepuctuku 0,2 B u kpytusnoii 0,5.
Ha BXxo1 HETMHEHHOT0 37IEMEHTA OAAETCA TAPMOHUYECKUN
curnait: U(t) = 0,2 + 0,6cos(2m10t) (B).

N3o0pasurte ociuiuiorpaMMmy HarpsHKEHUS Ha BBIXOJIE
HEJIMHENHOTO 2JIEMEHTA.

[TocTpoiiTe criekTpaabHbIE JUarpaMMbl BXOJHOTO U BBIXOJHOTO
HaMpsKeHUH (MTOCTOSTHHAS COCTABIISIONIAS U TIEPBBIE TPU
TapMOHUKH).
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3anjgaHUupOBAHHBIE
pe3ynbTaThl OOYYCHHS TIO
JUCITUILINHE

Bonpocsei/3aganus 11t mpoBepKU

u(d H 1 0

M 1
4.K BBIXO]ly HEJTMHEHHOTO 3JIEMEHTA MOKIIYEeH
KoJieOaTeIbHbINA KOHTYD (pHUC. 1) ¢ pe30HaHCHOM YacTOTOM 2
k['11. Ha BXxox HEeMMHEHHOTO 3JIEMEHTa M01aeTCsl TApMOHMYECKUN
curnair: U(t) = 0,2 + 0,6cos(2m10t) (B). HenmuHelHbIH 1eMEHT
HMMeEeT XapaKTEePUCTUKY, KOTOPas allllPOKCUMHUPYETCS KYCOYHO-
TMHEHHOU (YHKIMEH ¢ HANpsHKEHWEM Havalla XapaKTepPUCTUKU
0,2 B u xpytusznoii 0,5. KoadpdunueHT nepegayu KOHTypa Ha
pe3onancHou yactore 0,8.
Paccunraiite aMIuinTyny HampspKEHUS] Ha KOHTYpE.
R
-— e }—

u(r) HO 1 w(r) ::C - ux(7)

—

Le

Figure 1 Puc. 1

5.Yto Takoe konebarenbHas xapakrepuctuka? Kakoii Buj nmeer
CEeMEMCTBO KoeOaTeIbHBIX XapaKTEPUCTHK AJIS PA3INYHBIX
HaIpPsDKEHNN CMEILeHus?

6.Yto Takoe kosnebarenbHas xapakTepuctuka? Kak paccuntath
Kosie0aTeNbHYI0 XapaKTepUCTUKY PE30HAHCHOTO YCHIIU-TEJI,
€CJIM XapaKTepUCTHKA TPAaH3UCTOpa anpOKCUMUPOBaHA
KYCOYHO-JTUHEH-HOU (pyHKIMEN?

7.Yto Takoe kosnebarenbHas xapakTepuctuka? Kak paccuntath
Kosie0aTenbHYI0 XapaKTepUCTUKY PE30HAHCHOTO YCHIIU-TEJI,
€CJIM XapaKTepUCTHKA TPAH3UCTOpa allpOKCUMUPOBaHa
CTETIEHHBIM IOJIMHOMOM?

8.1M300pa3urte cxemy NOCIE0BATEIBHOTO JUOJHOTO IETEKTOPA.
[losicHuTe Ha3HAYEHUE PJIEMEHTOB.

9.Kak paccuutarh JETEKTOPHYIO XapaKTEPUCTUKY TUOJIHOTO
JETEKTOpa, €CIIM XapaKTepUCTUKA U0/ alllPOKCUMUPOBaHa
KyCOYHO-TMHeHHOoH (yHkiuen (un=0)?

10.01 gero 3aBUCUT KOADOUIMESHT TETEKTUPOBAHMS TUOTHOTO
neTexkTopa?

11.Kak cnenyeT BIOUpATh MapaMeTpbl HArpy3KU U PEKUM
paboThI TMOTHOTO AeTEKTOpa Uit 00ecrieueHHsI HEUCKAKEHHOTO
U A0CTaTOYHO 3((HEKTUBHOTO AETEKTUPOBAHUS aMILTUTYIHO-
MOJTyJTUPOBAHHBIX Kosiebanuit? M300paznuTte oCIMIUIOrpaMMBbl U
CHEKTPOrpaMMbl BXO/IHOTO HaNpsHKEHUS, TOKA AMOAA U
BBIXOJIHOT'O HANPSKEHUs IPU pabOTE B 3TOM PEXHME.
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3anjgaHUupOBAHHBIE Bormpocsl/3aganus A MpoBEPKU
pe3ynbTaThl OOYYCHHS TIO
JUCITUILINHE

12.JlnoHblii 1eTeKTOp paboTaeT B peKUME HEUCKAKEHHOTO
J€TEKTUPOBAHUS AMIUIUTYJHO-MOYJIMPOBAHHBIX KOJEOaHUI.
Kak n3menuTcs ocuuiuiorpaMma BbIXOJHOTO HAINIPSKEHUSL, €CIIU
CYIIECTBEHHO YMEHBIINTh AMIUIUTYly HECYIIEH BXOJHOTO
HaIpspKEeHUs ?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
OnucaHnue xapakmepucmuxu 6blnoineHus 3Hanus: OLeHKa "O0TIMYHO" BBICTABIISICTCS €CIIH 3a/1aHUE
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: O1ueHkKa "yI0BIeTBOPUTENHHO" BHICTABISETCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

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

KM-7. KoutpoJabHnas padora Ne 3. ""HestuHeiinble npeodpa3oBaHusi CUTHAJIOB'

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B bPC: 12

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

Kpartkoe conepixanue 3a1aHusi:
BrimoauTE 3amanausa Ouera

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3angaHupOBaHHbIE pe3ynbTaThl | Borpockl/3ananus s npoBepKu

00y4YeHHsI 110 TUCHUTUIMHE

3HaTh: METO/IbI pacuera 1.K HennHeHOMY 2JIEMEHTY, XapaKTEpPUCTHKA
XapaKTEePUCTUK JETEPMUHUPOBAHHBIX KOTOPOT'O anipoKCUMHUPOBaHa JJoMaHoi npsimoit (Un
CUTHAJIOB IIpU IIPOXOXKICHUMU Uepe3 =-1B, S =20 MA/B), mpuI0)KEHO HANpPsDKEHUE U =
HEJIMHEHHBIE LIeTIH U0 + 0,8.cos(w{t) B.

Omnpenenutb, ipu kakoMm cMerieann UO ammumntyna
TpEThel TAPMOHUKH TOKA MaKCUMAaJIbHa.

[TocTpouTk crieKTpagbHbIE JUAarpaMMbl HANIPSKEHUS
Y TOKa B JuanasoHe yactot oT 0 10

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

2.K HeTMHENHOMY JIEMEHTY IPUII0KEHO
HaIpsKEHUE
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3annaHupOBaHHbIE pe3ynbTaThl | Borpockl/3ananus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

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

Haiitu koo puumeHT MOy sy epBoil rapMOHUKH
TOKA U aMILTUTY/Ibl COCTABIISIONINX HECYIICH 1
OOKOBBIX 4aCTOT.

[TocTpouTh CrieKTpaIbHBIC JHArPaMMBbl HAIPSHKCHUS
u Toka ipu Q = 2.10 pan/c, w3 = 10 pan/c.
3.ITogoOpaTh 3HaUEHHUE COPOTUBIICHHUS HATPY3KU
JTUOJTHOTO JIETEKTOpa TaK, YTOOBI aMILTUTY/a
HAIPSHKCHUS 3BYKOBOH YaCTOTHI HAa ATON HArpy3Ke
ObL1a 6 B.

Ha Bxox aerexTopa mogaHo Hampsbkenue U(t) = 24
(1+0,5 cos(Qt)) cos(wt).

XapakTepucTruKa TU0/1a ampoOKCUMUPOBaHA
nomanoit npsmoit (Un =0, S =2 MA/B).

[TocTpouTh CIIEKTpaIbHBIC TUATPAMMBI BXOJIHOTO H
BbIXOAHOTrO0 Hanpsokenuit npu f =100 kI'u, F =4
INDIN

4.TIpeoOpa3oBaresb YacTOTHI BHITIOJIHEH Ha
TPAH3HUCTOPE C BOJBTAMIIEPHON XapaKTEPUCTUKOU
(a0 =30 mA, al =3 MA/B, a2 = 1IMA/B)

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

Ha Bxox npeoGpa3soBarens moaaHo Hanpsbkenne U(t)
= U0 + Ur cos(w’t) + Uc (1+M cos(Qt)) cos(wdt).
roe Ur=18B, fr=800 xI'uy, Uc=5mB, M=0.8, F =
1 kI, fc = 1265 kI'u.

Haiinute HanpsikeHue Ha BBIXOE MpeoOpa3oBaTesl.
[Toctpoiite B MaciTabe CIEKTPOrpaMMBbl BXOJTHOTO H
BBIXO/IHOT'O HATPSHKEHUIA.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5 («OTIINYHOY)
Huosienuii nopoe sevinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpoIIO»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku svtnoanenus 3uanus; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonenus 3uanus: OIeHKa "yI0BIETBOPUTEIHHO" BRICTABIISETCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO

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

KM-8. KoutrpoJsbHas padora Ne 4. " J{[uckpeTHble CUTHAJIBI U IM(poBbIe GUIALTPHI"

®opmbl peaauzanuu: [luceMennas padora

Tun kouTposabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 12

IIpouenypa npoBeaeHHss KOHTPOJILHOIO MEpPONPHUATHA: BhINONHEHHE 3alaHus B PYKOIIMCHOMU
dopme. Cpok BeImoHEHUS - 90 MUHYT.

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

KoHTposbHbIe BONPOCHI/3aJaHUA:

3anyaHupOBaHHbIE
pe3ynibTaTel  O0YYeHUs IO
JVICIIATUTAHE

Bomnpocki/3aganust st IpoOBEPKU

3HaTh: OCHOBHBIE
XapaKTEPUCTUKU
JMCKPETHBIX ~ CHTHAJIOB |
UPPOBBIX PUIBTPOB

1.Ilepenatounas ¢pyHKIus HUPPOBOTO GUIBTPA OMpPEIEISIeTCS
BBIpOXKCHUEM

0,8+0,3z71-0,5z7
1-0,6z +0,427% +0,3z7°

N300pa3uth cxemy GUIbTpa B IPSIMON U KAHOHHYECKOM
(opmax peanusaluy 1 3arucaTb COOTBETCTBYIOIINE AJITOPUTMBI
G poBoii HUITBTpALINN.

2.Haiitu cucteMHy10 (QyHKIUIO, aJITOPUTM U CXEMY LIU(PPOBOrO
¢uIbTpa ¢ UMIYJIBCHON XapaKTEPUCTUKON, H300pakeHHOM Ha

PUCYHKE.

H(z)=

hL 1+ |

1 -1

3.Ha Bxox mmudpoBoro GhuiabTpa ¢ nepeaaTouyHoi GyHKIuen
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3anjgaHUupOBAHHBIE Bormpocsl/3aganus A MpoBEPKU
pe3ynbTaThl OOYYEeHHS 10
JUCITUILINHE

2
1+0,4z°*

goiaeTcsa CUTHAJ B BUJE MOCJIE0BATENIbHOCTU 3-X €IMHUYHBIX
OTCUETOB.

Omnpenenuts currai Ha Beixoae guibtpa. [loctpouts rpaduku
BXOJHOTO U BBIXOJIHOT'O CUTHAJIOB.

4. Anroputm nudpoBoit GUIbTPAIUN UMEET CIEIYIOIIUNA BUI;

yv,=x,—2x, ;+0,5y, .

H(z) =

Haiitu uMnynbcHy0 XapakTepUCTHKY HUPPOBOro GUIbTPA.
[MocTpouTts rpaduk UMIMYIBCHOW XapaKTEPUCTHKH.
5.Anroput™ P POBOH GUIBTPALIUY UMEET CIETYIOUIUA BU:

yn :xn +xn—1+yn—1+

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

Onucanue MIKAJbI OLEHUBAHUS

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

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yIoBIETBOPUTENBHO" BBICTABISETCS
€CITH 3aJIaHue MMPEUMYIIECTBEHHO BHITIOJTHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIITOJIHEHO HEBEPHO MJIU MPEUMYILLECTBEHHO HE BBIIIOJIHEHO

6 cemecTp

KM-1. JIadopaTopHasi pabora Ne S. ""3akoHbl pacnpeneneHus Cay4aiHbIX npoueccos'

®opmbl peanuzanun: Cvemannas Gopma
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Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpoueaypa npoBeaeHUusl KOHTPOJbLHOI0O MeponpusaTus: s gomycka kK aboparopHoi padorte
HEOOXOZMMO BBINIOJHUTH JIOMAIIHIOK MOATrOTOBKY. lccienoBaHus, NpoOBEIEHHBIE B XOJE
BBITOJIHEHUS J1a00OpaToOpHON paboThl, 0hOpMIISIOTCS B BUAE OTYETa C 00s3aTENbHBIMHU BBIBOJIAMHU
10 pe3yibTaTaM HcciiefoBaHus. J[mg 3amuThl 1a00paTOpHOH pabOTHl MPOBOAMTCS MPOBEPOUYHAS
pabora.

Kpatkoe cogepxanue 3ajaHusi:
BBITIOMTHUTE JOMANTHIOK TIOJITOTOBKY.
[IpoBecTu uccnea0BaHUE CIEKTPAILHOTO COCTaBa CUTHala Ha BbIXO/1€ HEIMHEWHOTO dJIeMEHTa
U MCCIIEZI0BATh PabOTy AMOJHOTO JETEKTOPA.
OTBeTUTH Ha BOIIPOCHI 110 TeMe J1a00paTOPHBIX PadOT

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3anyaHupOBaHHbIE pe3yabTathl | Borpocsl/3aganust Uit NpOBEpKH

00y4eHUs 10 JUCIUIIHHE

3HaTh:  METOJBl  MPAKTHYECKOTO 1.Kax BBI cebe mpeacTaBisieTe IPUMEHIEMYIO B TaHHOK
OTIpeIeTICHUS OCHOBHBIX paboTe METONKY HKCIIEPUMEHTAIBHOTO OIPECTICHUS
CTaTUCTHYECKUX XapaKTePUCTHK muddepeHanbHOro 3aK0HA pacipeaeIeHus
CITy4allHBIX MTPOIIECCOB CITy4alHBIX MTPOIIECCOB.

2.Kak BBI ceOe mpejcTaBiisieTe IPUMEHSIEMYIO B JAHHON
paboTe METOIMKY 3KCIIEPUMEHTAILHOTO OIpEeIeIEHUs
MHTETPAIBHOTO 3aKOHA PACTIPEACTICHHS CITy9aifHbIX
IPOLIECCOB.

3.Kak skcnepuMeHTalIbHO OIPEIEIHUTh
MaTeMaTHYeCKOE OKUAAHNE CITyYalHbIX IPOIIECCOB
4.Kaxk cBs3aHbl MEX]ly cOO0I XapakTep peain3anui
cilydaifHoro mporecca 1 ero 1uddepeHuantbHbIi 1
MHTETPATbHBIA 3aKOHBI pacTIpe/IeICHuUs?

5.Kak no xapakrepy peaau3aiyu 3proJuyeckoro
HOPMAaJIFHOTO CITyYaifHOTO TPOIIecca OTPEICTHUTD €T0
cpeaHee 3HaueHue, 3¢ (HeKTUBHOE 3HaUeHue?

6.Kax o0bsicHUTH BUI AU PepeHnaIbHbIX U
MHTETPaIbHBIX 3aKOHOB PACIpECICHHS CITy4aifHbIX
IIPOLIECCOB, PACCMAaTPUBAEMBIX B IaHHOI paboTre?

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenxka: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonnenuss 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "Hey,[IOBJIeTBOpI/ITCHBHO" BBICTaBJIACTCA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

KM-2. KoutpoJsbHas padora Ne 5. "HesimHeiiHoe npeodpa3oBaHue CJAy4YalHOT O
npouecca'

@opmbl peasu3anun: bunets (MMCbMEHHBINA OITPOC)

Tun KoHTpPoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa npoBegeHHsi KOHTPOJbLHOI0 MepONpPUATHA: BrInoiiHeHHE 3a7aHusl B PYKOMUCHOM
dbopme. Cpok BBITTOTHEHUS - 45 MUHYT.

KpaTlcoe Cod€cpiKaHUuE 3alaHUA:
BrimonsuTs 3aJaHus ounera

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHe PE3YyIbTaThl Bonpocm/sanaHI/m AJI1 IIPOBEPKU
06y‘IGHI/I$I IO JUCHUIIJIINHE

YMeTb: TpPOBOJMTH pacueT | 1.Cnyuaitnsriii nporece X(t) ¢ IIIOTHOCTHIO BEPOATHOCTH
aHam3 CTaTHCTUYCCKUX p(x) = 0,5 mpu -1,5 > x > 0,5 momaeTcs Ha HETMHEHHBIN
XapaKTEePUCTHK CITyJalHBIX AJIEMEHT C XapaKTePUCTUKON Y = X.

HPOLIECCOB [MTokaxkuTe XapakTep pealn3aliiii BXOJAHOTO M BBIXOIHOTO

MPOIIECCOB (ITOCTPOUTE rPAPUKH B UUCIIAX C
XapaKTepHBIMU TOUKAMH).

2.Cnyyaitnbiit mporiecc X(t) ¢ mI0THOCTBIO BEPOATHOCTH
p(x) = 0,5 mpu -1,5 > x > 0,5 momaeTcs Ha HETMHEHHBIN
AJIEMEHT C XapaKTEePUCTUKON Yy = X.

Haiigure u 3anummre auddepeHnnanbHblid 3aKOH
pacnpeneieHus (TUIOTHOCTh BEPOSTHOCTH) U BBIXOTHOTO
mpoiiecca.

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

[Toctpoiite nuddepeHnnaibHbie 3aKOHbBI pacipeeIeHus
(TJTIOTHOCTH BEPOSITHOCTH ) BXOAHOTO U BBIXOJTHOTO
MIPOLIECCOB.

4.Cnyuaitabrii mporecc X(t) ¢ mI0OTHOCTBIO BEPOATHOCTH
p(x) = 0,5 mpu -1,5 > x > 0,5 nogaeTcs Ha HETUHEHHBIA
AJIEMEHT C XapaKTEPUCTUKON Yy = X.

Haiigute MaTemaTiueckoe oKuaHue Mpoliecca Ha
BBIXOJIC IICTIH.

Onucanune MKAJbI OIICHUBAHUA:

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

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OIeHKa "XopoIio" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4
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Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: OueHka "y10BIeTBOPUTENHHO" BHICTABIISCTCA
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

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

KM-3. JlabopaTopnasi padora Ne 6. ""KoppensiumonHble GyHKIIUHM M CHEKTPbI
MOIIHOCTH CJIy4YaiiHbIX MPo1eccoB"

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpoueaypa npoBeaeHusi KOHTPOJbLHOrO MeponpusaTusi: [l nonycka K jaboparopHoil padote
HEOOXOJUMO BBINOJHUTH JOMAIIHIOK MOArOoTOBKY. MccienoBaHusi, NpPOBENEHHBIE B XOJ€
BBINOJIHEHUS J1a00paTOpHON paboThl, 0OpMIISIOTCA B BUAE OTYETa C 00s3aTENbHBIMU BBIBOJIAMU
10 pe3yabTaTaM HcciaeqoBaHus. [ 3amuTs! 1a00paTopHOil paboThl IPOBOIUTCS KOJUIOKBUYM.

Kpartkoe cogepxanue 3ajaHusi:
BBITIOTHUTE JOMANTHIOKO TIOJITOTOBKY.
[TpoBecTu uccnea0BaHNEe CIEKTPAILHOTO COCTaBa CUTHaa Ha BBIXO/1€ HETMHEWHOTO dJIeMEHTa
Y UCCJIEeIOBATh padOTy AUOHOTO JETEKTOPA.
OTBeTUTH Ha BOMIPOCHI 10 TeME JTA00PATOPHBIX PadOT

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YyJIbTAThL Bonpocm/sanaHI/m AJI1 IIPOBEPKU
06y‘I€HI/I$I MO JUCHUIIJIINHE

YMers: IIPOBOAUTH 1.MimMeeTcst HOpMaJIbHBIN CITydaliHBIN ITPOLIECC C 3aaHHON
JKCIIEPUMEHTAIBHOE KOPPESIMOHHON (PyHKIIMEH.

UCCJIEIOBAHUE CIIEKTPAIBHBIX U ITo n3BecTHON KOPPENALMOHHON (QYHKIIUU ONpEAeIUTe
KOPPEJALMOHHBIX CIIEKTP MOIIHOCTH CIIy4alHOTO IpoLecca.
XapaKTEePUCTUK CIIy4alHBIX 2.MMeeTcst HOpMalbHBIN CIIy4allHBIH ITPOLIECC C 3aaHHON
IIPOLIECCOB KOppEISIUOHHON PpyHKInend. OnpeaenuTs JUCIEPCHIo U

BpeMs KOppeNsuu ciry4aiiHoro mnpouecca. Iloctpouts
rpadguk QyHKIIMU KOPPETSAIUU C YKa3aHUEM XapaKTePHBIX
TOYEK U €AVHUL] U3MEPEHUS.

3.MmeeTcst HOpMaNIbHBIN CITy4alHBIN MTPOLIECC C 331aHHBIM
CIEKTPOM MOIIHOCTU.OIPENENUTh TUCIEPCUIO U

3¢ PEeKTUBHYIO MIUPUHY CIIEKTPa CIYIAHOTO MpoIiecca.
[TocTpouTs rpauk CekTpa MOIIHOCTH C YKa3aHHEM
XapaKTEPHBIX TOUEK U €IMHHULl U3MEPEHHUS.

4.MImeeTcss HOpMaJbHBIN CIIy4allHBIN MIPOLIECC C 3aaHHBIM
CIEKTPOM MOIIHOCTHU. [ToCcTponTh XapakTepHyro
peanu3anmio TaKoro Ipolecca ¢ yKa3aHUEM XapaKTEPHBIX
TOYEK.

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHOY)
Husicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTIUYHO" BBICTABIISETCS €CIIH 3aJaHNe

BBIIIOJIHEHO B MOJIHOM 00bEME HJIH BBIIOJIHEHO NpEUMYyIICCTBCHHO 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. BBIOPAHO BEPHOE HAMpABJICHHE JUIsl pEIICHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

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

KM-4. KoutpoabHas padora Ne 6. ""[Ipoxoxkaenune ciayq4aifHbIX IPOLECCOB Yepe3
JIMHelHbIe nenu'

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec xouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeieHHs1 KOHTPOJIBHOI0 MepONpHUATHSI: BrlnonHeHue 3ajaHus B PYKONHMCHON
dopme. Cpok BeIOTHEHUS - 90 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
BrimoauTe 3amanusa ouiera

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE pe3ynbTathl | Bompocsl/3aganus 11 IpoBepKU

00y4eHUs 10 JUCIUIIHHE

3HaTh: METO/IbI pacuera 1.Ha BXox npeanbHOTO PUIBTPA HIKHUX YaCTOT
CTaTUCTUYECKUX XapaKTEePUCTHK MOAeTCsl HOPMaNbHbIH ciyvaiinbiii mporecc X(t) co
CIIyJaliHBIX TPOIIECCOB Ha BBIXOJC cpeaHuM 3HavyeHueM | B u koppensunoHHoiM
JUHEWHOU 1enu ¢bynkuumeit: R(t) = 10exp(—10|t|) B.

Onpenenurs CEeKTP MOMIHOCTH CIIy4aiiHOTO
nporecca Ha Bxoje GuibTpa.

2.Ha Bxon uaeanbHOro pUiIbTpa HUKHUX 4acTOT
MOAeTCsl HOPMaNbHbIH ciyvaiinbiii mporecc X(t) co
CcpeHMM 3HadeHueM | B u koppensaunoHHoi
¢bynkuumeit: R(t) = 10exp(—10|t|) B.

Ko duuuent nepenaun ¢puiptpa paBeH 1 Ha
yactoTax Huxe 5 K['11 1 Hymto Ha OoJiee BBICOKHMX
4acToTax.

Onpenenuts AUCNEPCHIO U MIJIOTHOCTH BEPOATHOCTH
HanpsDKEHUs HAa BbIX0Je QHIbTpA.

[TocTpouts rpaduk MIOTHOCTH BEPOSTHOCTH Ha
BBbIXOJIe (PUIIBTPA, OTMeUasi Ha TpauKax XapakTepHble
TOYKH.

3.Ha Bxox uaeanbHOTo pUiIbTpa HUKHHUX YaCTOT
MOJIaeTCsI HOPMAJIBbHBIN ClTydaiHbIi mporece X(t) co
cpeaHuM 3HadeHueM | B u koppensunoHHon
¢ynkuueit: R(t) = 10exp(—10|t|) B.
Koadduuuent nepenaun ¢punstpa paBeH 1 Ha
yacToTax HKe 5 K['11 1 HyIro Ha 60j1ee BRICOKHX
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3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus amis npoBepKu
00y4YeHUs 10 TUCITUTINHE

4acTOTaX.
OnpenenuTts CeKTP MOIIHOCTH HAIIPSKEHUS Ha
BbIX0/1€e QUIbTpA.

[Toctpouts rpa¢mkm cieKTPOB MOIIHOCTH Ha BXoje
U Ha BbIX0Jle, OTMeYas Ha rpadukax xapakTepHbie
TOUKH.

4.Ha Bxo/1 uaeansHOro GuibTpa HUKHUX 4acTOT
MOJIaeTCs HOPMAJIbHBIN ClTydaiHbIi mporece X(t) co
cpeaHuM 3HaueHueM 1 B 1 koppensiuroHHoM
¢bynknueit: R(t) = 10exp(—10|t|) B.
Koaddurnuent nepenaun punprpa paBeH 1 Ha
gacToTax Huxe 5 k[ 11 1 Hy/r0 Ha 60Jiee BBICOKMX
4acTOTaX.

Onpenenutb KOppeJaAHOHHYI0 QPYHKIIUIO
HanpspKeHUs Ha BbIXoae GuibTpa.

[TocTponTs rpaguky PYHKIMH KOPPeEJALMU HA
BXOJIe U BbIX0Jie GUIbTpa, OTMe4as Ha Tpadukax
XapaKTepHbIE TOUKH.

5.Ha Bxoj uneanbHOro GuiabTpa HUKHUX YacTOT
M0JIaCTCS HOPMAJIBHBIN ClTydaiHbIi mporece X(t) co
cpenHuM 3HadeHueM | B u koppensiunoHHOM
¢bynkmueit: R(t) = 10exp(—10|t|) B.
Koaddumnuent nepenaun punprpa paBeH 1 Ha
yactoTax Huxe 5 K['11 1 Hy:to Ha OoJiee BBICOKHX
4acTOTaX.

N3o0pa3uth xapakTepHbIil BUJ pean3auuii
cilyyaifHoOro mpoiiecca Ha Bxoje u Bbixoae RC-nienu
(B OJMHAKOBOM MacHITabe Mo OCsIM).

Onucanue MIKAJbI OLlEeHUBAHUS

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

Oyenxa: 4 («XOpoILI0»)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonnenuss 3uanus: OTeHKa "yI0BIETBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BBICTABISETCS
€CJIM 33JIaHUE BBIITOJIHEHO HEBEPHO HJTU MIPEUMYIIECTBEHHO HE BBIMTOJTHEHO
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KM-5. JlabopaTopHasi padora Ne 7. "IIpoxo:kneHue cjiy4ailHbIX IPOIECCOB Yepe3
JuHelHbIe nenu"

®opmbl peasuzanun: CMmemanHas Gopma

Tun KoHTpoJBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpoueaypa npoBeaeHUusi KOHTPOJLHOI0O MeponpuaTus: [y gomycka kK yaboparopHoi padorte
HEOOXOJUMO BBIMOJHUTH JOMAIIHIOW MOArOTOBKY. MccienoBaHusi, NpOBEACHHBIE B XOJ€
BBITOJIHEHUS J1a00paToOpHON paboThl, 0hOpMIISIOTCS B BUAE OTYETa C 00s3aTEIbHBIMHU BBIBOJIAMHU
0 pe3ysibTaTaM uccieaoBanud. s 3aumTsl 1a00opaTOpHOM paboThl TPOBOAUTCS KOJUIOKBHYM.

KpaTtkoe conepkanue 3a1aHusi:
BBINOIHUTE TOMAITHIOKO TOATOTOBKY.
[TpoBecTu uccienoBaHue CIEKTPAIBHOTO COCTaBA CUTHAJIA HAa BBIXO/IE HEJIMHEHHOT0 3JIEMEHTa
U MCCIIEIOBATh Pa0dOTy AMOAHOTO JIETEKTOPA.
OTBEeTUTH HAa BOMPOCHI 110 TEME JIA0OPATOPHBIX PaboT

KoHTpoJibHbIE BONIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE pe3ynbTatel | Bompocsl/3aganus 11t IpoBepKU

00y4eHUs 10 JTUCIUIIHHE

YMeTb: aHaTM3UpOBaTh H3MEHEHUE 1.Kax, monb3ysch CrieKTpajJIbHBIM METOJIOM, HAWTH
XapaKTEePUCTHK CITy4allHBIX CIIEKTP MOIIHOCTH BBIXOJJHOTO Iporecca? ero
IPOIIECCOB MPH MPOXOXKICHUN Yepe3 KOPPEJSIINOHHYIO (QYHKIHIO? AUCTIEPCHIO?
JMHEHHBIC 1IeTTn s dexTuBHOE 3HaYeHUE? CpeiHee 3HAUeHHEe?

2.Kak npu npoxoxACHUH CIyYaifHOTO MpoIecca Yepes
JTUHENHYIO [IeNb U3MEHSETCS ero CIIeKTP MOIIHOCTH ?
KoppessuonHas GyHkiusa? aucriepcus? 3pdexTuBHOE
3HauYeHHE? cpeHee 3HaUeHue? XapaKkTep peaanu3aiuii?
3.B kakux ciydasx Mpu aHaJIM3€ TPOXO0KICHUS
CIIy4allHOTO IIpoliecca Yepe3 JIMHENHYIO 1eNb IIYM Ha
BXO/I€ IIETIH MOYKHO CUUTATh OebIM?

4.B kakoM cily4ae npu NpOXOKACHUH CIIy4aitHOTO
rpolecca yepes JIMHEHHYIO 1eNb IPOUCXOIUT €T
HOpMasn3anus’?

5.KakoBbl cienuduueckre 0COOEHHOCTH CITy4aiHOTO
rpoliecca Ha BbIX0/1€ Y3KOMOJIOCHOW Pe30HAaHCHOM
nenu?

Onucanue MIKAJbI OLlEeHUBAHUS

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

Oyenka: 4 («XOpoIIO»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku svtnoanenus 3uanus; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO
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Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYILECTBEHHO HE BBIIIOJIHEHO

(kxBazuonTuMaJibHasi puabTpanus)

(I’OpMLI peaim3anuu: HpOBepKa 3aaaHus

Tun KoHTpoILHOrO MeponpusiTus: PacuetHo-rpaduueckas padbora

Bec koHTpobHOrO0 MeponpustTusi B BPC: 20

KM-6. Anayin3 npoxo:kIeHnsi CHTHAJIA U IIyMa Yepe3 JUHelHbIe QUIbTPbI

IIpouenypa npoBeaeHnsi KOHTPOJIbHOr0 Meponpusitusi: [IpoBepka MpaBMIBHOCTH BBITOJHEHUS

pacCyYCTHOIO 3aAaHus.

KpaTkoe conep:kanue 3a1aHusi:

Ha Bxogn PE30HAHCHOT'O YCUIIUTECIIA 3aJaHHOI'O TUIIA ITIOJACTCA CUTHAJI B BUAC
BBICOKOYAaCTOTHOI'O UMITYJIbCa Sal[aHHOﬁ (bOpMLI n HOpMaJ'ILHHﬁ mym € 3aI[aHHOﬁ

KOPPEJSIIMOHHON (PYHKLIMEN WM CIEKTPOM MOILHOCTH.

ITpoBecTu pacyeT curHajia ¥ XapakTEpUCTUK IyMa Ha BBIXOJE YCUIIMTEIIS.
[Togo6pate oNTHMAaIbHBIE TAPAMETPHI YCHIIUTEIS ISl MTOJIyYeHHsI Ha BBIXOE MAaKCUMAIIbHOTO
OTHOILEHHS CUTHAJI/ILIYM.

CpaBHUTB NOTYYEHHBIN PE3YJIbTAT C PE3YJIBTATOM IIPOXOKIACHHS CUTHANA U IlIyMa Yyepe3

COTJIACOBaHHBIN (PUITBTP.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3amna | Bompocskl/3aganus 1jist IpoBepKU

HUPOB

AHHBI

e

pe3yn

bTAThI

oOyue

HUS

1o

JUCITH

TIJTMHE

Ywmer 1.Ha BXO p€30HaHCHOTO YCHJIMTENS 3aJaHHOTO TUIIA MOIAETCS CUTHAJ B BUE

b! BBICOKOYACTOTHOTO UMITYJIbca 3aJaHHON (DOPMBI M1 HOPMAJIBHBIN IITYM C 3aJaHHON
BbIOU KOPPESIMOHHON PyHKIIMEH WM SHEPreTHUeCKUM ceKTpoM. Bun ycunurens u
paThb UMITYJIBCA, XapaKTep KOPPEISIHOHHON PYHKIIUY WM CTIEKTPa MOIITHOCTH BXOJAHOTO
51 ryMa u ero 3 pexTuBHOE 3HaUEHUE, TapaMeTphl UMITYJIbCOB JIaHbI B TAOIHIIE

MpaBU 3aJaHuH.

JIBHO Paccuntarh U HOCTPOUTH IHEPTETUUECKUN CIIEKTP U KOPPEISALMOHHYIO (PYHKIHIO
UCIION BXOJIHOTO IIyMa.
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2.0mnpenenuTh 3aKOH U3MEHEHHUs OrM0arollel CUrHaia Ha BbIXO/1€ YCHIINTEIS Py
OTCYTCTBHH IIyMa (METOJJOM HHU3KOYACTOTHBIX YKBUBAJICHTOB).

3.ITonyunts BbIpaKeHUE [ AUCTIEPCUH LITyMa (B MPUOIMKEHUH 0€I0ro IIymMa) U
OTHOIICHHS CUTHAJI/IIIYM B MOMEHT MaKCUMAaJIbHOTO 3HAYEHUS aMIUTHTY bl UMITYJIbCa
Ha BBIXO/IC YCUIIUTEIIS.

4.Haiitu 106pOTHOCTh KOHTYpa (KOHTYPOB) YCUIIUTEINSI, 00€CTIeUNBAIOILYIO
MaKCHUMaJIbHOE OTHOILIEHWE CUTHAJI/IITYM B MOMEHT MaKCHUMaJIbHOT'O 3HAUE€HUS
aMIUTUTY/IBI IMITYJTECA Ha BBIXOJIE YCHITUTEIIS.

BriOpath K03 PUIHMEHT yCUIeHHUs yCUINTENS TAKUM 00pa3oM, YTOObI MaKCUMaJIbHAs
aMIUINTY/1a HapsDKEHUsl CUTHAJIA Ha BBIXOJE YCHIINTENs cocTaBisiia 3—5 B.
5.0npeaenuTb MaTeMaTHUYECKOE OXKUaHKE, TUCIIEPCHIO, IIIOTHOCTh BEPOSATHOCTH,
KOPPENSIIUOHHYIO (DYHKIIMIO U CIIEKTP MOIIIHOCTH HAIIPSKEHUS Ha BBIXOJIE YCHITUTEIS
IIPU OTCYTCTBUM CUTHAJA I BBIOPaHHOTO 3HAYEHUs T0OPOTHOCTH U K03 duimenta
YCHUJICHHUS YCUITHTEIIS.

6.11300pa3uTh BpeMEHHbIE AUarpaMMBbl (peau3alii) pe3yJIbTUPYIOLIEr0 HalpsKeHNs
Ha BXOJIE ¥ BBIXO/IC YCHIIUTEIIS.

7.PaccunTarh OTHOILIEHHE CUTHAJ/IIIYM Ha BBIXOJI€ ONTUMAIBHOTO (GHIIBTPA,
COTJIACOBAHHOTO C CUTHAJIOM; CPaBHUTh ONTHMAIBHOE OTHOIIEHNE CUTHAI/IITYM C
OTHOILIEHUEM CUTHAJI/IITYM, ITOJyYEHHBIM MIPH MOJ0OOPaHHOM B 1. 3 3HAYCHUU
noopotHocTh. [loCcTpOUTH BpEeMEHHYIO THarpaMMy CHTHAjIa Ha BBIXOJIE
ONTUMAJILHOTO (DHIIBTPA.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90

Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHucC

BBIIIOJIHEHO B ITOJTHOM 00BEME MJIH BEITIOJTHEHO MPEUMYIICCTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

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

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

KM-7. KoutpoabHas padora Ne 7. '"Y3konoJiocHble cjiydyaiiHble npoueccol"

@opmbl peasu3anun: bunets (MMCBMEHHBINA OITPOC)

Tun KoHTpPoIBHOr0 MeponpusaTus: KontposnsHas padora

Bec koutposabHoro meponpusitusi B BPC: 15

IIpouenypa npoBegeHHsi KOHTPOJHLHOI0 MepONPUATHA: BbINoIHEHNE 3a7aHUsl B PYKOTHCHOM
dopme. Cpok BbIoHEHHS - 90 MUHYT.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
BrInoHUTE 3a1aHus owera

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3annaHupoOBaHHbIE Bompocsi/3aganust 17151 IpOBEpKH

pe3yapTaThl OOyYEHHs TIO
JUCITUTUINHE

3HaTh: CTaTUCTHYCCKUE
XapaKTePUCTUKU
Y3KOIIOJIOCHBIX CIIy4ailHBIX
MPOLIECCOB

1.Ha BX0J1 0THOKOHTYPHOT'O PE30HAHCHOT'O YCUJIUTEIS C
koadunmentom ycunenus 30, pezoHancHo yacroroit 3 Ml u
nosiocoit mporyckanust 50 xI'11 mogaercst 6enblit rym co
crekTpanbHoit motHocThio Fy = 10 Bec.

OnpenenuTs BEpOATHOCTh TOTO, YTO Orubarolnas myma Ha
BbIXo/ie ycunuTens npesbicut 1 B. Pemenune nokasars
rpaguyuecKu.

2.Y3K0NOJI0CHBIN ciy4aiiHbli poriecc popmupyeTcs npu
MPOXOXKJIEHUU OEJI0ro IIyMa Yepe3 OJJHOKOHTYPHBIN
PE30HAHCHBIN YCUIINTENh C KOA((DUIIMEHTOM YCUIIEHUS Ha
pe3oHaHcHOM yactote 20, pe3oHaHCHO# yactoTol 5 MI'11 n
nosiocoit mponyckanust 50 kI'n. CrnexkTp MOIIHOCTH IIymMa Ha
Bxojie yeunutens Fg = 10 Bc.

Paccuurats gucnepcuto, OnpeneanuTb U OCTPOUTH
KOPPENSUOHHYIO (YHKIMIO OTHOaroIeil iryma Ha BbIX0J1e
YCUIIUTES.

3.Haiitu cpeanee 3HaueHue ¥ QPyHKLHIO KOPPETISIUU
HanpspkeHus U(t) Ha BeIxoJie neTekTopa orudatomieii (K = 1), k
KOTOpPOMY TIOJIBE/IEHAa CyMMa TapMOHUYECKOTO CUTHAJa 2
cos(wgt) ¥ Y3KOMOIOCHOTO HOPMAIBHOTO LIyMa C
npsSIMOYTOJIBHBIM criekTpoM F(w) = 10 Bc B monoce yactor
oT W) — amo WY + a, re o = 10 pan/c.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHO)

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

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouio" BEICTaBISETCS €CIu
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OueHka "y10BIeTBOPUTEIHHO" BHICTABIISCTCA
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

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

KM-8. TectupoBanue no yactu 2

@opmbl peaan3anuu: BeinoHeHHE 3a1aHUS

Tun KOHTPOJILHOT0 MeponpusaTHs: TecTupoBaHue

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpouenypa mnpoBeleHUsi KOHTPOJIbHOr0 Meponpusitusi: I[IpoxokneHue TECTOB B cCpeje
"IIpomeTteit" Mo Mepe U3y4eHHs TUCLUIUIMHBI.

KpaTKOC CoaecpsKaHME 3aJaHUs:
I[aTB OTBCThBI Ha ITPCIOKCHHDBIC 3aIaHUA

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupOBaHHBIE Bomnpocsl/3aganus s npoBepKu

pe3yapTaThl  OOy4YeHHsS IO

JUCLUIUINHE

3HaTh:  METOABl  pacuera 1.Cnyuaiinblii npouecc X(t), UMEIOINNA PaBHOBEPOSITHBIN
CTaTUCTUYECKUX 3aKOH pacrnpeeneHus U 3p(HEeKTUBHYIO HIUPUHY
XapakTEPUCTUK  CIy4alHBIX sHepreTuueckoro cnektpa 4 MI'n, nocrynaer na RC-miens,
IIPOLIECCOB Ha BBIXOJIE n300pakeHHyto Ha pucyHke. [lapametpsl nenu: R = 1 kOwm, C
JIMHENHOM Lenn = 1 n®. Kakoii 3ak0oH pacnpeieneHus 0y1eT UMeTh

cilydaiiHbli npotiecc y(t) Ha BbIXO/ie 1enu?

2.Ha mpocToii nmocienoBaTeabHblid KoieOaTeNbHbII KOHTYD
nojaercs Oesbli myM.

Kakoli u3 npuBeeHHbIX Ipa)KOB COOTBETCTBYET
KOpPeNsSMOHHON (YHKIIMN HANpsDKEHUS Ha pe3uctope?
Beeaute cooTBeTcTBYIOMYIO ITU(DPY.

3.Ha Bxon unrerpupyroieit RC-nienu nonaercs cymma
rapmonndeckoro currana 2 cos( 105t ) u 6emoro myma x (t)
CO CIIEKTpaIbHOM MIIOTHOCTHIO MomHocTH FO = 10-6 B2.c.
Omnpenenute napametp RC-tienu o = 1/(RC), mpu kotopom
OTHOILIEHHE ( aMIUIUTY/Ibl CUTHAJIA K
CPeIHEKBAIPATHIECKOMY 3HAYCHHUIO IIIyMa Ha BBIXOJIE IETTH
IPUHUMAET MaKCUMaJbHOE 3HauUeHue gM.

3HaTh: CTaTUCTUYECKUE 1.Ha pucyHke npuBeJeHbl peaan3aluu cIydailHbIX
XapaKTEPUCTUKH npoueccoB. Kakas 3 HUX COOTBETCTBYET Y3KOIIOJIOCHOMY
Y3KOIIOJIOCHBIX ~ CIIy4alHBIX HOpMaJbHOMY cilydaiiHOMY nponeccy? Beenure
IIPOLIECCOB COOTBETCTBYIOUIYIO LU(DPY.
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3anjgaHUupOBAHHBIE Bomnpocsl/3aganust 11t mpoBepKU

pe3ynbTaThl  OOY4YEeHHs]  TIO
JUCLHUIIIINHE

2.Ha pucynke npuBeaeHbl rpaduKy INIOTHOCTH BEPOSITHOCTH
orubarorieil CyMMbl y3KOIIOJIOCHOTO HOPMAJIBHOT'O TMpolecca
Y TApMOHHUYECKOT0 CUTHaJIa (4acTOTa CUTHAJIA COBIIAJIAET C
LEHTPaJIbHONU YacTOTON SHEPreTUUECKOTO CIEKTpa
Y3KOIIOJIOCHOI'O IIIyMa) MPU Pa3HbIX 3HAYEHUSAX aMILIUTY/IbI
curHaina. Jlucrnepcus y3komnoJiocHOro mryma paBia 4 B2.
Kakoii u3 rpa¢ukoB cooTBeTCTBYET amIuinTyae curaaia 10 B.
BBenuTe cOOTBETCTBYIONLYIO LIU(DPY.

3HaTh: METO/IbI
IIPAKTUYECKOTO OMPECIICHUS
OCHOBHBIX  CTaTHUCTHYECKUX
XapaKTEPUCTHK  CIYYalHBIX
MIPOIIECCOB

1.Cnyuaiinas BenuuuHa X pacnpesesieHa 10 HOpMaabHOMY
3aKOHY, €€ MaTeMaTHYeCKO€e OXKUaHNe paBHO 2, aucriepeus 1.
Kakoii u3 rpa)ukoB COOTBETCTBYET IJIOTHOCTH BEPOSATHOCTH
P(X) 3TO# Cy4aitHO# BETHMYMHBI?

BBeaure mudpy, COOTBETCTBYIONIYIO HY>)KHOMY IpaduKy.
2.CnyyaiiHyro BeTU4UHY X MOXKHO XapaKTepH30BaTh
IUIOTHOCTBEO BEPOSITHOCTH p(x) Win pyHKIHEH
pacnpenenenus F (x). Kakue 13 BeipakeHHid ONpeaessiioT
CBS3b MEXKY TUMH XapaKTepucTukaMu? (HECKOJIbKO
BapUaHTOB OTBETA)

3.CnyuaiiHas BeIMYMHA UMEET PABHOBEPOSTHBIN 3aKOH
pacrpe/eseHus B pezenax uatepsaia [—2; 4].

UeMy paBHO MareMaTUYECKOE OKHUIAHUE ITOM CIIy4alHOU
BEJIMYNHBI?

4.OnexTpruyeckas Lelb COAEPKUT TPU UCTOUHHUKA
HOPMAaJIbHOT'O I11yMa, BKJIKOUYEHHBIE TIOCIIE0BATENBHO.
O¢ddexTuBHOE HAIPSHKEHNE IEPBOIO HCTOYHUKA IIIyMa paBHO
6 B, Broporo — 2 B, tpersero — 3 B. Onpenenure

3¢ (eKTUBHOE HANPSXKEHNE CYMMapHOTo 1IyMa,
JIEUCTBYIOLLETO B LIETIH.

5.CnyuaiiHblii Ipoliecc, OCIUIIOrpaMMa KOTOPOTo IpUBEIeHa
Ha pUCYHKE, ITpeJICTaBIIsAeT c000i rapMOHHYecKoe KojieOaHue
CO CIIy4aifHOW paBHOMEPHO pacIpeieICHHON Ha HHTEpBaie (—
pi;pi) HavaIbHOU (hazoil.

Kakoii rpaduk cooTBeTCTBYET (PYHKIIMU KOPPEISLUH 3TOTO
ciyuaitHoro npouecca? (Beaure coorBeTcTByONLYI0 HUDPY)
6.Ha pucynkax npuseeHsl rpaduku JBYCTOPOHHUX
HHEPreTUYECKUX CIIEKTPOB U (PYHKIMIA KOPPETAUU
ciny4aifHbIX npoueccoB. Kakue u3 aTux rpagukos
COOTBETCTBYIOT XapaKTepuCTUKaM Oenoro nryma? (BBeAUTE
COOTBETCTBYIOIINE LU PHI)

7.Kakue u3 BeIpaKeHHUI SBISIOTCA CBOWCTBAMH (DYHKITHH
KOpPESHMH CTAllMOHAPHOTO CIY4ailHOTO mpolecca?
(HECKOJIbKO BapHAHTOB)

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIIU 3ajaHNe
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 evinonnenus 3aoanus 6 npoyenmax. 60
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
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

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

2. Kak cBsi3aHbl IpyT C APyroM UMITYJIbCHAsI XapaKTePUCTHKA U CUCTeMHast ) yHKIIUS
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 mepeiaun IETEKTOpa U aMIUTUTYAY HAIPSKEHUS 3BYKOBOM 4aCTOTHI Ha BBIXOJIE
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/Mnankarop: NUJ-2omnk-1 [Ipumenser 3HaHus €CTECTBEHHBIX HAyK U
MaTE€MaTU4YeCKHe METO/bI JIUIs PEIICHUS 3a7ja4 TEOPETUYECKOT0 U MPUKIIATHOTO XapaKkTepa

Bomnpocel, 3axanus
1.CriekTpanbpHbIi aHAIU3 IEpUOANYECKUX curHainoB. KomrmekcHas gopma psga ypoe.
CriekTp neproanYecKoil Mocie0BaTeIbHOCTH MPSIMOYTOJIBHBIX UMITYJIBCOB. 3aBUCUMOCTh
[apaMeTPOB CIIEKTPA OT ITapaMEeTPOB CUTHAaJA.
2.CBoiiCTBa CIIEKTPAIBHON TUIOTHOCTH: TEOPEMa O 3aIa3bIBaHUH, TEOPEMA O CMEICHIH
CHEKTpa, CIIeKTpajIbHas IUIOTHOCTh TPOM3BOIHON U MHTETpasia, Teopema mnojoous,
CHEKTpaJibHas IUIOTHOCTh IPOM3BE/IEHUS U CBEPTKU ABYX QyHKIMI. CrieKTpajabHas MIIOTHOCTh
pagvouMITyJIbCa.
3.DHeprus UMMysabca. JHEPreTHUECKUI CIIEKTp, €r0 CBOMCTBRA.
4.ABTOKOppEIAIMOHHAsA (QYHKIINSA, ee CBoWcTBa. B3aumuo koppemnsuronHas ¢pyHkuus. CBs3b
ABTOKOPPENALNOHHON (DYHKIIUHN C SHEPTETHUYECKUM CIIEKTPOM.
5.AM konebanus, ux napamerpsl. CIeKTp, BEKTOpHas Auarpamma.
6.YM u ®M konebanus, ux napamerpsl. BekTopHas quarpamma u ClieKTp Ipy MajioM U
POM3BOJILHOM HHJIeKce Moaysinuu. [Ipeumymectsa UM u @M koneGaHMii IO CpaBHEHHIO C
AM xonebGaHusAMHU.
7.CreKTpanabpHbIi METOJ] aHATIN3a TPOXOXKACHUS CUTHAJIOB Yepe3 JINHENHbIE Ienu. AHaIu3
npoxoxaeHuss AM koneGaHuil uepe3 n30MpareIbHbIE [ENH. Y CI0BUS HEUCKAKEHHON
nepenaun AM koneOaHui.
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8. AHATUTUYECKUN CUTHAN. ¥Y3KOMOJIOCHBIN CUTHAI. AHAIUTUYECKOE MPEACTaBICHUE
Y3KOIOJIOCHOTO CUTHaJIa; (pu3nuecKkas U KOMIUIEKCHasl orubarolas CUrHasa, ee CBs3b C
AHATUTHYECKUM CUTHAIOM. CIIeKTp KOMITJIEKCHOM ornbaromeil y3KkonoI0CHOr0 CHTHaIa.
9.MeTo HU3KOYaCTOTHBIX 9KBUBAJICHTOB. BBIBOJ OCHOBHBIX COOTHOLICHHH.

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

11.Ananu3 Bo3neiicTBus BY UMITyibcoB ¢ mpsIMOYTOIbHOM Orubaroieii Ha OJHOKOHTYpPHBIE
n30HMpaTeIbHbIe LIEIH.

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

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

15.AHanu3 Bo3eicTBUS OOIBIIOT0 TAPMOHHYECKOTO CUTHAIA HA HEJTMHEHHBIN 3JIEMEHT IPH
aNIPOKCUMALIUHU €r0 XapaKTEPUCTUKH CTENICHHBIM PsIOM. BblunciieHue aMImTy 1 TapMOHHUK.
16.Pe3onancHbIi yeunutens 0onpux Konebannid. Cxema. [IpuHIMN neficTBus.
KonebarenbHas XxapakTepucTuka. BinsHue nepeHanpsyKeHHOTO peXuMa. Y MHOKEHHE
YacTOTBHI.

17.Bo3neificTBre HECKOIBKUX OOIBIINX TAPMOHUYECKUX CUTHAJIOB HA HEJIMHEHHBIN 31€MeHT.
OcHOBHBIE 3aKOHOMEPHOCTH B 00pa30BaHUH KOMOWHAIIMOHHBIX YaCTOT.

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

19.KonnekropHslii netexktop. Cxema, NpUHLUII AeicTBUS. BEIOOp mapameTpoB Harpy3Ku.
Oco0eHHOCTH JETEKTUPOBAHUS CIIa0bIX U CUIIbHBIX CUTHAJIOB. PacueT neTekTopHOi
XapaKTEPUCTHUKHU.

20.[Inoansit nerekrop. Cxema, NpuHIUN AelcTBUSA. BbIOOp mapaMeTpoB Harpy3KH.
Koadduuuent nepenauu. BxonHoe conpoTuBienue. AHalIN3 UCKaKEHUH, BOZHUKAIOIINX TTPH
HENPaBUJILHOM BBIOOpE pexkrMa paboThl.

21.IIpeo6pazoBaHue 4acTOThl, MpUHIMN JAeiicTBUs. CooOpaXkeHHsI O BBIOOpE MPOMEKYTOUHON
4acTOTHI U 4acTOThI rerepouHa. [lapazutHelie kaHaisl npueMa. BeiOop pesxrma paboTsl ams
YMEHBILIEHUS Napa3UTHBIX KaHAJIOB IpUEMa.

22.CunxpoHHBbIH aetexktop. [IpuHimn neicTus.

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

24.BoccTaHoBIIEHUE HENPEPHIBHBIX CUTHAJIOB U3 AUCKPETHBIX. OMMOKH UCKpETU3aluU 1
BOCCTAHOBJICHHSI CUTHAJIOB.

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

26.JluckperHoe npeoOpazoBanue dypne, ero cpoiicta. AP nuxinyeckoit CBEpTKH.
27.0611ee nouarue o uudposoit o0padoTke curnanos (LIOC). uckpeTHsie U HUPpPOBbIE
CUTHAJIBI, JUCKPETHBIE U IIU(pOoBBIE ycTpoiicTBa. O0o0ImeHHas cTpykTypHas cxema LIOC.
IIpeumymectBa u Henoctatku L{OC.

28.YHuBepcalbHbIN adropuT™ JUHEHHBIX HU(PPOBBIX GuiabTpoB (LID). UmnynscHas
xapakrepuctuka L{®. [lepenatounas (cucremuas) pynkuus L{d. YactoTHas XxapakTepucTuka
aunerHoro L{®, cpaBHEHHE ¢ YaCTOTHOM XapaKTePUCTUKOM aHAJIOrOBOTO (PHIIBTPA.
29.PexypcuBnbie 1 HepekypcuBHbIe LD, ux cpaBuenue. [{udposoit hpunstp 1-TO Mopsiaka,
aHaslornuHelii RC-nienu.

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

nnn.

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

OTBeThI:
VYkaxute npaBuwiibHOE 3HaYeHUE B [KI'11]

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

OTBeTHI:
VYkazaTh 4nci0BO€ 3HaUYCHUE B Kl 11

Bepnpiii otBeT: 20
3.AM-curnan ¢ koadpdunuentom moaynsauuu 100% nogaercst Ha BX0I OTHOKOHTYPHOTO
pe3onancHoro ycunutens. [llupuna crniektpa curnana B TOYHOCTH COBMAAAET C HIUPUHOM
YaCTOTHOW XapaKTepUCTUKH ycuiutens Ha ypoBHe 0,707. Uemy paBeH koddduiiveHT
MOJYJISIIIAY CUTHAJIA HA BBIXOJI€ YCHIIUTEIIS?

OTBeTHI:
VYka3aTh UMCIOBOE 3HAYEHNE C TOYHOCTBIO J0 TPEX 3Hadalux uudp

Bepnsiit otet: 0,707
4.Ha HenuHeiHbIH SIeMeHT ¢ BOIBTAMIIEPHOI XapakTepucTHKOH [ = a + atu + aiu
MO/IAl0TCS 1BA TADMOHUYECKUX CUTHAJIA C YacToTaMu ®1 1 ®2. MOXeT 11 MOSBUTHCS B TOKE
COCTaBJISOIIAs C YacTOTON 2m1+®27?

OTBeTHI:
na / HeT

BepHbelit oTBeT: HET
5.BeiOpaTh HHTEpBAT TUCKPETU3AIMN TTPSIMOYTOJIBHOTO UMITYJIbCA JNIUTETLHOCTHIO 40 MC.
B xadecTBe HauMBBICIIEH YacTOTHI criekTpa fB MPUHATH Takoe 3HAUEHKE, KOTIa CIICKTpaIbHAs
MJIOTHOCTh UMITYJIbCa 00palaeTcs B HyJIb B YETBEPTHINA pa3.

OTBeTsI:
VYkazarb YnCI0BOE 3HAYECHHE B [MC]

Bepnsiit otBer: 5

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

Bonpocsl, 3aganus
1.CrexTpanpHblii aHAJIN3 HENIEPUOJNYECKUX CUTHAIOB. CrieKTpanbHast INOTHOCTh. CBA3b
CIIEKTpa MEPUOTUUECKON MTOCIIEI0BATEIbHOCTH CO CIIEKTPAIBHOM IUIOTHOCTBIO OJHOTO
umnynbca. CeKTpanbHble INIOTHOCTH OCHOBHBIX CUTHAJIOB: IIOCTOSIHHOT'O CHTHaa, d-
GyHKIMH, TPSIMOYTOJIBHOTO UMIyJbca. CreKTpaibHas INIOTHOCTh TAPMOHUYECKOTO CUTHAIA.
CrnexTpaibHast INIOTHOCTH POU3BOJIBHOTO IEPUONYECKOTO CUTHAIIA.
2.I1pu Kakux ycloBUAX 00eCreurnBaeTCsl HEMCKaXeHHOe ycuieHne AM CUTHajoB B
HEJIMHEWHBIX PE30HAHCHBIX YCUIIUTEIAX?
[Toxaxxute BEIOODP YCIOBUN HEMCKAKEHHOTO ycuJieHUsI AM CHUTHAJIOB C IOMOIIBIO
K0JIeOaTebHOM XapaKTePUCTHKH.
3.M306pasute cxeMmy TMOTHOTO AeTeKTOpa. KauecTBeHHO HapUCyiTe CIEKTpaTbHBIC
JarpaMMbl BXOJTHOTO HAIPSKEHMS], TOKA IUOJA U BBIXOAHOIO HANPSKEHUS IPU [0J1a4e Ha
BXOJl OJTHOTOHaJIbHOr0 AM-cursaina.
N3 kakux cooOpa>keHul BIOUPAIOTCS MapaMeTpbl Harpy3ku JeTekTopa?
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4.Yt0 Takoe nepeHanpsyKEHHbIA PEXKUM B PE30HAHCHOM ycwintene? [Ipu Kakux ycinoBHsX OH
BO3HUKAET?

5.Yto Takoe kosebarenbHas xapakTepuctuka? M3o0pasure xapakTepHbIil BUJ] ceMeiicTBa
KoJsieOaTenbHbIX XapakTepucTuK. Kak 1o kosnedarenbHbIM XapaKTepUCTHKaM BbIOPATh PEeXUM
paboOThI yCUITUTENS JI1 HEUCKAXEHHOTO ycunieHus AM curnana?

6.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 CIIEKTPaIbHbIE COCTABIISAIOLINE IIPU IPOXOKACHUN CUTHATIA
yepes JIMHEHHYIO 1enb?

OTBeTHI:
Ha/ Her

Bepnpiit orBet: Het
2.Ha BX0J pe30HaHCHOT'O YCUJIUTENS MOJIaeTCs MOCIIEI0BATEIbHOCTh BBICOKOYaCTOTHBIX
UMITYJIBCOB C MPSAMOYTOJIbHON orubaromiei. YacTora 3aroiHeHns: UMITYJIbCOB COBIAJIAET C
PE30HAHCHOM YaCTOTON YCHUIIUTENS. YBENIUYaTcs Wik YMEHbIIATCA UCKaXEHUST (OPMBI CUTHAIIA
Ha BBIXO/IC YCUIIUTEIIS, €CIIH YBEIIMYUThH JOOPOTHOCTh KOHTYpa YCHIUTENS?

OTtBeTsI:
YBEIUYATCs / YMEHBIIATCS

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

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

Bepnsiit otBeT: 0; 2; 4

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

Bonpocsl, 3aganus
1.Kak u3MeHMTCs CIEKTp MEPHOAMYECKOTO CUTHAJIA, €CIIM EPUO]l TOBTOPEHHSI UMITYJIbCOB
YBCIUYUTCA BABOC ()IJ'II/ITGJ'II)HOCTI) " aMIUIMTyaa UMITYJIbCOB HE I/ISMGHHIOTCSI)?
2.Kak u3MEHUTCS CIEKTP MPSIMOYTOJIBHOTO UMITYJIbCa C BBICOKOYACTOTHBIM 3all0JTHEHUEM,
€CJIM 4acTOTY 3allOJHEHUs YBEIUYUTh BJBOE?
3.Kak u3MEeHUTCS CIEKTP NPSIMOYTOJIBHOTO UMITYJIbCA C BBICOKOYACTOTHBIM 3all0JTHEHUEM,
€CJIN JUIUTEIbHOCTh UMITYJIbCa YBEIUUUTh BIBOE?
4.Kak U3MEHUTCS CIEKTpP MEPUOJUIECKOr0 CUTHAJIA, €CIH JTUTEIbHOCTh KayKJI0T0 UMITYJIbCa
YMEHBIINTCS BABOE (II€PUOJ MOBTOPEHUS U aMIUTUTYAA HE MEHSOTCS)?

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.CIeKTp aMIUTHTYIHO-MOTyJTUPOBAHHOTO CHTHAIA TTPEJICTABJICH HA PHCYHKE.
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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 aMILIUTY bl curHaia (B B)

J1) MUHUMAJIbHOE 3HAYCHUE aMIUIUTY/ bl CUTHaJA (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 evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu 6blnoaineHus 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 "moporoBoro”
ypoBHs. OCHOBHAs 4acThb 3a/1aHHs BBITIOJHEHA BEPHO. HA BOMPOCHI YIIIyOJIEHHOTO YPOBHS OTBETA
HET

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)
Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. Pa60Ta HE BBIITIOJIHECHA WX BBIIIOJIHCHA
MNpEUMYIICCTBECHHO HEIIPABUIIBHO

1I1. IIpaguna évicmaesnenusn umo2o60i OYeHKU no Kypcy

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

6 cemecTp

dopMa NPOMEKYTOUYHOM aTTecTalum: JK3aMEH

40



IIpumep Onnera

1. Koppensunonsas ¢pyHKuus ciyyaifHoro npouecca. B3auMmuas koppeasiiMoHHas QyHKIHS.
CBoiicTBa KOppeNsSUOHHON (PYHKIIMU CTAlMOHAPHOTO CIy4YaiiHOTO mporecca. MiHTepBan
KOPPEJALHH.

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

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

4 B nojaeTcs Ha ANEKTPUUYECKYIO LIETIb, COCTOSIIYIO U3 I1OCJIE0BATEIBHO COEIMHEHHBIX AU0AA
u pe3ucropa. ConpoTUBIICHUE AUO/Ia B IPsAMOM HanpasieHuu paBHo 100 OMm, B oOpaTHOM
HanpaBiieHuu — OeckoneuyHocTu. ConpotuBiieHue pesrcropa pasHo 300 Om. Haiiti miioTHOCTh
BEPOSITHOCTH HANPSIKEHUS HA PE3UCTOPE.

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

IIpoueaypa nposenenus

OK3aMeH MPOBOAUTCS B yCTHOH (popme mo OGuieram B BUAE YCTHOTO OTBETAa Ha 3aJlaHMe Omiera
UCIIOJIb30BaHUEM ITOJIrOTOBJICHHOTO 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 OmieTa. Bpems Ha moarotoBky orBera — 90 MUHYT.

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

1. Komnerenunst/Uuaukarop: UJ-2onk-1 [Ipumensier 3HaHNUs €CTECTBEHHBIX HAYK U
MaTeMaTUYECKUE METO/IbI JJIsl PEIICHUS 3a7a4 TEOPETUUECKOTO U MPUKIATHOTO XapakTepa

Bonpocel, 3aganus
1.Cnyuaiinble mpoueccsl. MHOroMepHas INIOTHOCTh BEPOSATHOCTH CIIy4ailiHOTO Ipolecca.
CranuoHapHOCTb ClTy4ailiHOTo npouecca. MaremaTudeckoe 0XKHIaHHE U AUCIIEPCHSL.
2.KoppensuonHas pyHKIUS ciydaifHOro rpoiecca 1 e€ cBoicTBa. VIHTepBan Koppensum.
B3aumnas koppensunoHHas QyHKIMSL.
3.CriexTpanbHas IVIOTHOCTh MOIITHOCTH (9HEepreTuueckuit crnektp). CBoicTBa S3HEPreTHYECKOTO
criektpa. Teopema Bunepa-XvHunHa.
4.OCHOBHBIE UCTOYHHKH IIYMOB B MEIMIIMHCKUX MPUOOPAX U UX XapaKTEPUCTUKU. TernoBoit
mryM. J{po6oBoii mym. dusnonorunvyeckue noMexu.
5.AHanu3 BO3ACUCTBUS CIy4ailHBIX NIPOLIECCOB Ha JUHENHBIE 1ienH. CIeKTpaibHbIN U
KOPPEJALIMOHHBINA METO/IbI aHAJIN3A.
6.Bo3zaeiicTBue Genoro nryma Ha JTMHEHHYIO 1enb. [llyMoBast monoca TMHEHHON 1eTH.
CrarucTyecKkue XapakTepUCTHUKY IIIyMa Ha BBIXO/IE JIMHEHHOW LIETIH.
7.Ananu3 Bo3eUCTBHs Oenoro nryma u koppenupoBanHoro myma Ha RC nenb. CoOCTBeHHBIN
myMm RC-nenn.
8.AHanu3 BO3/1EHCTBHS CITydaifHBIX MTPOLIECCOB HA JIMHEHHBIEC H30UpaTeIbHbIE LIEMH. XapaKTep
KOPPESIIIMOHHON (PYHKIINHK ITyMa Ha BBIXOJE U30MPATEIbHOM 1IETIH.
9.Ananu3 Bo31€UCTBHsI OEIOro IIymMa Ha pe30HAHCHBIM yCUIIUTENb. DHEPreTHYECKU CIIEKTP U
KOppessiiioHHas (YHKIUS IIyMa Ha BBIXOJ€ OJAHOKOHTYPHOTO PE30HAHCHOTO YCHUITUTEIIS.
10.Y3KomonocHble ciydaiinble npouecchl. [lonsTre o6 orubatorieit, Gpasze, cuHpazHON U
KBaJIpaTypHOH KOMIOHEHTaX. BbIBO/ BbIpaskeHUs ISl IUIOTHOCTU BEPOSTHOCTH Ornbaromiei u
¢ba3sbl.

41



11.Y3komonocHble ciydaiinble npouecchl. [lonsTre 06 orubatomieit, Gpasze, cuHpa3zHON U
KBaJpaTypHOU KoMmoHeHTax. KoppemnsunonHas GyHKIHsS orudaromnieil y3KomoJaoCHOTO
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 IIIOTHOCTH BEPOATHOCTH MIPH HETMHEHHBIX O€3bIHEPLMOHHBIX TPE0OPa30BaAHUAX
CIIy4alHBIX IIPOLIECCOB.

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

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

17.Ha nocnenoBarenbuyio RC-1ienb mogaeTcss HopMalibHBIN CllydaiHblit mporece X(t) ¢
HYJIEBBIM CPEIHUM 3HAUYCHHEM. SHAYCHHUS SHEPIeTHUECKOTo creKkTpa mporiecca 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 ciydaiiubiid mporecc X(t) ¢
koppemsinuonHon Gynkuuet R(t) = 2exp(—10]|t|) B. [Tapamerpsr neru: R = 10 kOm, C =
100 a®. Haiitu aucnepcuio M KOPPEISIUOHHYIO (DYHKIMIO HANIPSDKEHHS HA KOHJIGHCATOPeE.
[Toctpouts rpaduku KOpPENAIUOHHBIX (PYHKUINN U TPUMEPHBIN BU OCIMUIJIOTPAMM Ha BXOJIE
Y BBIXOJI€ 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
HAIpPaBJIEHUU PaBHO HYIIO, B 00OpaTHOM HaIlpaBIeHUU — OECKOHEYHO 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 Bx0oa 0THOKOHTYPHOTO PE30HAHCHOTO YCUIIUTENS TTOA€TCs OSIIBIN IIyM C
sHepreTHueckuM crektpoM Fg = 10 B.c. [TapameTpsl ycuiIuTens: pe3oHaHCcHas gacToTa 1
MTI'n, mymoBas mosoca menu 20 kI'11, KoahdUIMeHT ycuieHus Ha pe3oHaHcHoi 9actore — 20.
Onpenenutsd 3¢ eKTUBHOE HANPSHKEHUE, YHEPTETUUECKUH CTIEKTP U KOPPETSILIMOHHYIO
(GYHKIMIO IIIyMa Ha BBIXOJE YCHIIUTETS.

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

22.HailTi 1 NOCTPOUTH KOPPEISIIMOHHYIO (PYHKIIHIO CIIy4aifHOTO Mpoliecca

X(t) = 4 cos(10 t +¢), ecu U3BECTHO, YTO (P — CITydYaiiHas BETMYUHA, paclpeIeICHHAS

42



PaBHOMEPHO Ha MHTEpBaJIE [—TT; Tt]. UeMy paBHO MaTeMaTUYECKOE OKUIAHUE U TUCTIEPCUS
3TOro CIy4alHOro nmporecca?

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

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

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

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

x(1) y(t)

OtBeTsI:
Pesynbrar npencraButs B [B].

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

OTBeThI:
Pesynbrar npencraButs B [B].

Bepnsiit otBeT: 1
3.Ha nocnenoBarensHyto RC-11ens moaercst CTallMoHapHBIN IIyM ¢ aucriepcueit 4 B n
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 MPUHUMAET MaKCUMalbHOE 3HAUYEHHE.

OtBeThI:
3anummTe oTBeT B [KI 11].

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

Bomnpocel, 3axaHus
1.9proauueckoe CBOMCTBO CIIyYalHBIX MPOIECCOB. METO/1bl SKCIEPUMEHTATBHOTO
ONpeIeTICHUSI CTATUCTUYECKUX XaPAKTEPUCTUK IProJUUYECKHUX MPOIIECCOB.
2.0nummuTe METOAUKY IKCIIEPUMEHTAILHOTO ONPEEIICHHUS IIOTHOCTH BEPOSATHOCTH
AProJMYeCKOro ciay4yaiHoro mnpouecca?
3.0nummTe MEeTOIMKY 3KCIEPUMEHTAIBHOTO ONPEAeNICHUS KOPPEIALUOHHON (QYHKIIUU
3ProJMYeCKOro ciay4yaiiHoro mpouecca?

MarepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.CraunonapHbIii ciay4aiiHblil mporecc U(t) mpeacrasiser co00W MEPHOANIECKYIO
II0CJIEI0BATENBHOCTD IIPSIMOYTOJIBHBIX UMITYJIBCOB CO CKBaKHOCTBIO 2 (MEaHp) CO CIydalHOM
pPaBHOBEPOATHOH (a3oil. Peanuszanus ciaydaifHOro mporecca 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 OKpyTrauTh /10 11€710T0 3HAUYEHUS

Bepusiii otBeT: 20
3.OnexTpuyeckast Lielb COIEPKUT TPU UCTOYHUKA HOPMAJIBHOIO IITyMa, BKIIIOUEHHbIE
nocienoBarenbHo. DPPekTUBHOE HapsHKEHNE IEPBOro HCTOYHMKA IITyMa paBHO 6 B, BToporo
— 2 B, tpetbero — 3 B. Onpenenure 3¢ ¢ekTrBHOE HANPsSKEHNE CYMMapHOTro IIyMa,
JENCTBYIOIIETO B LEMH.

OtBerTsI:
Pesynbrar npencraButs B [B].

BepHns1it otBeT: 7

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

Bomnpocel, 3axanus
1.KakoBsI cnienuduaeckie 0COOEHHOCTH KOPPEISIITUOHHON (DYHKITMHU CIIy9aitHOTO mpoliecca Ha
BBIXO/JI€ Y3KOIOJIOCHON pe3oHaHCHOM nenu? Hapucyiite rpaduk 3Toi KOppeasiiMoHHON
¢ynkun. Kak uamMeHuTcs rpaguk, €ciii pe30HaHCHAs 4acTOTa LENU YBETUUYUTCS B 2 pasa
(k03¢ GUIMEHT nepeiayy Ha pe30HAHCHON YacTOTE U MOJI0Ca MPOIMYCKaHUs HE MEHSIOTCS)?
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2.Kak n3MeHUTCs AUCIIepCHs] IIyMa Ha BBIXO0/1€ OJJHOKOHTYPHOI'O PE30HAHCHOI'O YCHIIUTENS,
€CJI YBEIMYUTh JOOPOTHOCTh KOHTYpA YCHIINTEIS IPU HEU3MEHHOM KO PULIUEHTE
yeusnenusa? Ha Bxon ycunuTens mogaercst Oenblil mrym.

3.B xakoMm ciydae npu IpoX0oXKJICHUU CIIy4ailHOro mpolecca yepes3 JIMHEHHYIO 1eTb
IPOUCXOIUT €ro HopMainu3anusa? Yem 3To MOKHO OOBSICHUTH?

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Ha Bxox RC-uienu nojmaercs mym, SHEpreTuueckuii cnektp kotoporo paseH 10 B-c B
nosioce yactoT oT 0 1o 10 kI'q 1 HyItO 3a peaenamMu 3Toi NoJa0ckl yacToT. [lapameTps! nenu:
R =10 kOwm, C =100 n®. MoxHO 11 BXOJAHOU IITyM CYUTATh OCIBIM?

OTBeTHI:
na/ Her

BepHbplil oTBET: HET
2./1nst yMeHbIIeHUs YPOBHS IIyMa HCTionb3yeTcs nuterpupytomas RC-nens. Kak namenurcs
JIEMCTBYIOIIIEE 3HAUCHHE 1IIyMa Ha BBIXOJE, €CIIU IIIYMOBas 10JI0ca YBETUYUTCs 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.benblii IryM mpOXOIUT Yyepe3 pe30HAHCHBIN YCUIIUTENb C OJUHOYHBIM KOJIe0aTeIbHBIM
KOHTYpOM B Harpy3ke. Kak u3aMeHHUTCs 1ucrepcus nryMma Ha BbIXO/I€ YCHUITUTEIS, €CITU
JTO0OPOTHOCTH KOJIeOaTEIHhHOI0 KOHTYpa YMEHBIUTCS B 2 paza? BBenuTe 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 BeIIONIHEHa B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYITMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

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

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 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: PadoTa He BHIIIOIHEHA WX BBIIOJHEHA
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
COCTaBJISIIOLIMX. B mpuiokeHue K JUIiIoMy BEIHOCUTCS OLICHKA 32 6 CeMECTp.
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