MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagienue noaroroBku/cnenuaiabiocts: 11.03.01 Pagnorexuunka
HaumenoBanue o0pa3oBare/ibHOM NporpaMmbl: becnipoBoHbIe TEXHOJIOTMH M MHTEPHET Belei
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajlaBpuaT

®opma o0yuenusi: 3a0uHas

OHCHO‘IHLIB MaTepuajabl
o IMCIOMIIJIMHE
PaIlI/IOTeXHI/I‘leCKI/Ie e 1 CUraaJibl

MockBa
2023



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»

Ceefenua o Bragensue L3N M3aKn E.B'
Bnapeney Lanumosa E.B.
Pa3pa60Tqm< Waertudurarop Rfabb1f0c-ShalimovaYV-f267ebd§ [ITannmoBa
COI'JTACOBAHO:
PyKOBOI[I/ITeJIB MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

o ; CeeneHua o Bnagensue L3N M3U B B
06p2130BaTeJIBHOI/I c/ n.—rr- Bnageney, prTCKD‘IX B.B. * :
HpOI‘paMMBI * Mol < WaeHTUbKKaTOp R49539849-KrutskikhVV-f157536( prTCKI/IX

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
o CeeneHua o Bnagensue L3N M3U E B
3aBenyromui . . EEITE Brageneu [anuMoBa E.B. o
BBINyCKAIOIeH Kaheapoun * Mol MaerTndnkatop Rf4bb1f0c-ShalimovaYVv-1267ebdd [ITanumoBa




OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-2 CriocoGeH caMOCTOSITEIbHO TPOBOJIUTH AKCIIEPUMEHTAJIbHBIE UCCIICIOBAHUS U
UCIIOJIb30BaTh OCHOBHBIC MTPHUEMBbI 00PAa0OTKHU M MPEACTABICHUS TOTYyYSHHBIX TaHHBIX
N/I-1 3HaeT OCHOBHBIE METO/IbI U CPEACTBA MPOBEACHUS SKCIIEPUMEHTAIbHBIX UCCIICI0BaHUN

M BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBACMOCTH:

®Popma peanmsanuu: BeinonHenue 3ananus
1. Tect "Henuneitasie mpeodpa3zoBanus curnaiaoB" (TecTupoBaHue)

Dopma peanuzarn: OOMeEH 3JIEKTPOHHBIMU TIOKYMEHTaMU
1. uckperHbie curHaibl ¥ mudpossie GuinbTpsl (KoHTpobHAS paboTa)

®Popma peanmsanuu: [Iposepka 3ananus
1. IlpoxoskaeHne aMIIUTY ITHO-MO1yIMPOBAaHHbBIX CUTHAJIOB Y€pe3 PE30HAHCHYIO 1IeTIb
(Pacuerno-rpaduueckas pabora)
2. Pacuer crieKkTpoB paMOTEeXHUYECKUX CUTHaIoB. (PacueTHo-Tpaduueckas pabora)

BPC nucuuminHbl

7 ceMecTp
Beca KOHTpOIBbHBIX MeponpusATHil, %
Nupekc KM- | KM- | KM- | KM-
Paznen nucuuninHb KM- 1 2 3 4

Cpox KM: 5 9 13 15

OCHOBEBI TECOpUUN NACTCPMUHHUPOBAHHBIX CUT'HAJIOB

MareMaTuyeckue MOJENH 1€TEPMUHUPOBAHHBIX CUTHAJIOB. +
CrexTpanbHblid aHATIU3 IEPUOANYECKUX CUTHAJIOB. +
CrnekTpanbHOE MpeACTaBICHUE HENEPUOIUUECKUX CUTHAIIOB. +
KoppensaiuonHsiii aHanu3 JeTePMUHUPOBAHHBIX CUTHAJIOB +
MoaynupoBaHHbIE CUTHAIBI +

Amnanmns MPOXOKACHUA ACTCPMUHUPOBAHHBIX CUTHAJIOB YE€PE3
JIMHEWHBIC PaAuOTCXHUYCCKUC LICTIN

CrexTpanbHbld METO MPOXOKIACHUS JETEPMUHUPOBAHHBIX
CHUTHAJIOB Y€pe3 JIMHEHHBIE LEMH




VY Cl10BUST HEUCKAaKEHHOTO TPOXOKICHUSI CUTHAJIOB. Yepe3
JIMHEWHEBIE [EITN

[IpeoOpa3oBaHre CUTHAJIOB B HETMHEHHBIX LIETIAX

Bo3saelicTBue rapMOHMYECKOT0 CUTHAJIA HA HEJTMHEHBIN 3JIEMEHT

HenuneitHoe pe3oHaHCHOE YCUIICHUE. Y MHOYKEHHE YaCTOTHI.

Bo3aelicTBue HECKOIBKMX TAPMOHHYECKUX CUTHAIIOB HA
HEJIMHEHHEIN DJIIEMEHT.

[Tony4yeHne aMIIUTYIHO-MOAYJIMPOBAHHBIX KOJIEOaHHI U
aMILIUTYIHOE NETEKTUPOBAHUE

[IpeoOpazoBanue 4acTOTHI

JlMCKpeTHBIE CUTHAJIBI M OCHOBBI IU(PPOBOW 00paOOTKH CUTHAIOB

MareMaTH4eCKOe OIMHMCaHNe AUCKPECTHBIX CUTHAJIOB

O6mee nousarue o uudposoit oopadoTke curnanos (LIOC).
Jluneitaple UPPOBBIC PUIBTPHI  UX XaPAKTCPUCTUKH.

DopMEBI peau3aiy aIropuTMOB HPPOBON QHITBTPAITUH

Bec KM:

25

25

25

25

$O6m1as yacts//1s1 MPOMEKYTOUHON arTecTanuud




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-2 N/1-lonk-2 3HaeT OCHOBHbIE | 3HATH: Pacuer criekTpoB pagroTeXHHUECKUX cUrHAIOB. (PacueTHo-rpaduueckas
METO/IBI u CpeICTBa | METOJbI pacueTa pabota)
[IPOBECHUS XapaKTEPUCTHUK [IpoxoxxaeHne aMIINTyAHO-MO1YJINPOBAHHBIX CUTHAJIOB Yepe3
SKCIIEPUMEHTAIBHBIX JETEPMUHUPOBAHHBIX pe3oHaHcHyIo 1iens (PacuetHo-rpaduueckas padota)
UCCIIE0BAHUI curHasuos npu npoxoxaeHuu | Tect "Henunelinsle npeodpazoBanus curnanos" (Tectuposanue)

yepe3 HeJIMHEHHbIE LEeTH
OCHOBHBIE XapaKTEPUCTUKHU
JIMCKPETHBIX CUTHAJIOB
VYMeTs:

MPOBOJUTDH AHAIIN3
CIIEKTPaIbHBIX
XapaKTEPUCTUK
JIETEPMHUHUPOBAHHBIX
CUTHAJIOB

BBIOMPATh U MPABUIILHO
HMCIOJIb30BaTh METOJIbI
pelIeHus 3a1a4
ONpeACIICHUS
XapaKTEPUCTUK
JIETEPMUHUPOBAHHBIX
CHTHAJIOB IIOCJIE
MPOXOKJICHUS YePeE3
JIMHEWHBIE TIETTH

JluckperHbie curHaisl 1 nudposbie GuabTpsl (KoHTponasHas padora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Pacyer cieKTpoOB pagHOTeXHMYECKHX CHTHAJIOB.

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B bPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJIbHOr0 MeponpusaTus: [IpoBepka NMpaBUILHOCTH BHITIOJHEHUS
yacTu | pacueTHOro 3aJaHus

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
IToBecTn pacueT U CPpaBHUTH CIICKTPAJIBHBIC XapaKTCPHUCTUKN BUACOUMITYJIbCA, HepHOHquCKOﬁ

MIOCJIEIOBATEIFHOCTH BUICOMMITYJIECOB U PAAHOUMITYIIbCA 331aHHON (DOPMBI.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: 1.Bunx umnynscHoro Buneocurnana U(t) u ero mapaMeTpsl 3a/iaHbl B TaOJIHIIE
IIPOBOAUTH VHIVBUAYAJIbHBIX 3aJaHUN
aHaIu3 3anumure Mmarematrueckyro mozenb curraia U(t). [loctpoiite rpaduk
CIEKTPaJIbHBIX UMITYyJIbCa.
XapaKTepUCTU Tabmuna 1 - @parMeHT TabNuIbl MHAWBUIYAIBHBIX 33aHUH
K JIUTEITh

i[ocn, Yacrora | Ilepuon
ACTCPMUHUPO No | @Y | Bun iMmviEca | SATOHE | MOBTOpE
LIS | O | curnama y HUS, aus, T,
CUTHAJIOB ’ f0, kI’ MC

Tu, MKC » KL

100 200 0,2

2 IMonyuuTe BeIpaXESHUE IS CIIEKTPATBHON TNIOTHOCTH UMty ibca U(t).
[TocTpoiite rpaduk MOy CHEKTPaIbHOM MIOTHOCTH (0ch YacToT B 1y, KI'Iy
wi MI ).

3.Curnan U(t) npeacraBnser co00i MEPUOIUUECKYIO TOCIEI0BATEILHOCTD
BuieonmyibcoB U(t) (mepuos moBropenus 3a1aH B Tabuuie 1).

3anuIuuTe BhIpa)KEHNE IEPUOAUUYECKO MTOCIE0BATENIBHOCTH HMITYJILCOB B
BUJIE CYMMBbI FTaApMOHUYECKHUX KOJeOaHUM ¢ KpaTHBIMHU YacCTOTaMH.
Paccunraiite CrieKTp NepuOANYECKON IOCIEA0BATEIBHOCTH U IIOCTPOUTE
CHEKTpaJIbHYIO0 AuarpaMmy (och yactot B ['1y unm xI').




[TocTpoiiTe Ha 0THOM TpaduKe MEPUOAUUECKYIO ITOCTIEA0BATEILHOCTh
UMITYJIBCOB (IO OCH BPEMEHU MPUMEPHO 2-3 nepuosa) U rpapuk 4acTHIHON
cyMMBI, cocTosimiei u3 10-20 mepBbIX YJICHOB.

4.PanronMnysbC ONpeneseTcsl MaTeMaTU4eCKOW MOJIETBIO

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

[Tomyuure BeIpakeHUE Uil CIIEKTPAIIbHON IIJIOTHOCTH PaJMOUMITYJIbCA.
[TocTpoiite rpaduKu paaroNMITyJIbCa U MOJYJISl €M0 CIEKTPAJIbHOM
10THOCTH (och yacToT B I'1y mim kI').

Onucanne MKAJbI OIleHUBaAHUS:

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

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

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEHLHO" BHICTABIISACTCS
€CITU 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJJaHue BBITIOJIHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BBHIITOIHEHO

KM-2. I[Ipoxo:kaenne aMIJIMTYyAHO-MOAYJTUPOBAHHBIX CHTHAJIOB Yepe3 Pe30HAHCHYIO
nenb

®opmbl peanauzanuu: [IpoBepka 3aganus

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpaguueckas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHnss KOHTPOJIbHOTro Meponpusitus: [IpoBepka MpaBHILHOCTH BBITOTHEHHUS
YacTH 2 pacueTHOro 3aJaHus

Kparkoe cogep:kanue 3aiaHus:
Ha BXoJl pe30HaHCHOI'O YCHIJINTEJIS 33[JaHHOTO TUIIA TOCTYNAeT aMIUIMTYIHO-MOAYJIMPOBAaHHOE
Kose0aHue
uBx(t)=Um[1 + M1cos(2pF t + ®1) + M2cos(2p.2F t+ ®2)]cos(2pf0 t + p/4).
Pe3onancHas yacrora fp, 1006poTHOCTE Q KOHTYpa, mapameTpbl AM KosieOaHus IPUBEICHBI B
TabNIuIe 3aJaHui.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: BBIOMpATh U TMPaBUIBHO 1.Paccunraiite napamerpsl ycunutens — Ko3OULIUEHT
UCTOJIb30BaTh METOJbl PELICHUs YCUJICHUS Ha PE30HAHCHOM YacTOTe, MIUPHHY IOJIOCHI
3amaq OTIpeIeIICHUS MPONYCKaHUs W BpeMs 3aIa3[bIBaHus CUTHAJIA
XapaKTEpUCTHK (Trp=2Q/wp). [Toctpoiite AUX nu ®UX pe3oHaHCHOTO
JNETEPMUHAPOBAHHBIX ~ CHTHAJIOB YCHITUTETIS.
nocie MIPOXO0XKICHUS yepe3 2.ITocTpoiiTe BpeMEHHYIO 3aBUCUMOCTh HAINPsDKEHUS Ha
JMHEHHBIE IeTTH Bxojie 1 ero orudaromeii Usx(t)=Um[1 + M1cos(2pF t +
®1) + M2cos(2p.2F t+ d2)].




3.Haligute ciekTp BXOJHOTO CUTHAJIA U MIOCTPOUTE
CIEKTPAIbHYIO JUarpaMMy B OJIMHAKOBOM MacIITade ¢
AYX.

4.HaiiquTe CIeKTp CUTHAJIa HA BBIXOJE YCHIIUTENS U
[IOCTPOKTE B MaciTade CIEKTPaIbHYIO U BEKTOPHYIO
Jarpammsl.

5.BeIBeMTE aHATUTHYECKOE BBIPAKEHUE JIJIS1 BBIXOJIHOTO
HaNpsDKEHUS U IOCTPOTE rpaduk orudaromei
BBIXOAHOrO curHana. CuenaiTe BbIBOJBIL.

6.Kak n3menuTcs ornbaromasi BHIXOJHOTO CUTHANA, €CITU
JNOOPOTHOCTh KOHTYpa YBEIUUYHUTCA B 2 pasza?

Onucanue MKAJbI OICHUBAHUA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 32,124

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

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

KM-3. Tect "Henuneiinbie npeodpa3oBaHus CHTHAIOB'

®opmbl peanu3anuu: BeinonHeHue 3aganus

Tun koHTpoABLHOr0 MeponpusaTusi: TecTupoBanue

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpoueaypa mpoBedeHUs] KOHTPOJbLHOro Meponpusitusi: OTBETHl Ha TECTOBBIE BOIPOCHI B
cucteme "lIpomereir”

Kparkoe cogep:xanue 3aiaHus:
OTBeTuTh Ha BONPOCHI 10 TeMe “‘HenuueltHble npeoOpazoBaHMsl CUTHAIOB™

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: METO/bI pacyera 1. HenuHeHbIN 2J1IEMEHT UMEET XapaKTEPUCTHUKY,

XapaKTEPUCTUK KOTOpasi alnnpOKCUMHUPYETCS KyCOUHO-TUHEHHON

JETEPMUHUPOBAHHBIX  CUTHAJIOB ¢dbyHKIMEH ¢ HanpsDKeHWeM Havasa xapakrepuctuku 0,2

npu MIPOXOXKICHUU yepes B u kpyrusnoii 0,5. Ha BXoa HENTMHEWHOTO 371€MEHTa

HEJIMHENHBIC LIETIH nojaercsi rapMoHndeckuii curnain: u(t) = 0,2 +
0,6cos(2m10t) (B).

N306pa3ute ocuIorpaMMy HAMPSIKEHHS Ha BHIXOJIE
HEeJIMHEWHOTO YJIeMEeHTa.

[TocTpolite crieKTpalibHbIE IUArpaMMBbl BXOJJHOTO U
BBIXOJIHOT'O HaIPsHKEHUH (TTOCTOSIHHASI COCTABIISAIONIAS 1

8




TepBbIE TPYU TAPMOHHUKH ).

u(d HY 1 0

1 1
2.K BpIXO/ly HETMHEMHOIO 3JIEMEHTA MOAKIOYEH
KoJieOaTeIbHBIN KOHTYD (pHUC. 1) ¢ pe30HaHCHOM
yactoToi 2 kI'u. Ha BX0ox HeIMHENHOrO 3j1IeMeHTa
nojaeTcsi rapMoHuyeckuii curnan: u(t) = 0,2 +
0,6c0s(2m10t) (B). HenuueitHplil 371eMEHT HMEET
XapaKTepUCTHUKY, KOTOpas allpOKCUMUPYETCS] KyCOUHO-
TuHEeHOU (QyHKIUEH ¢ HanmpsKeHWeM Hadasa
xapakrepuctuku 0,2 B u kpyruznoii 0,5. Koapdumnment
nepeaadyu KOHTypa Ha pe3oHaHcHou yactore 0,8.
Paccunraiite aMIuTyny HalpsKEHUsT HA KOHTYPE.

u(f) HD 1

Figure 1 Puc. 1

3.M300pa3ute cxemy Mocie10BaTeabHOro AU0HOTO
nerektopa. Kak paccuurarh JeTEKTOPHYIO
XapaKTEPUCTUKY JUOJHOTO JETEKTOPA, €CIIU
XapaKTepUCTHKA IMO/a allllPOKCUMUPOBaHa KYyCOYHO-
JTUHEWHOW (pyHKIMEN ¢ HanpsHKeHUEM Havyalla, paBHBIM
0?

4.1300pa3ute cxemy Mocie10BaTeIbHOro AU0IHOTO
nerektopa. Uro Takoe ko3¢ HUIIMEHT AeTEeKTUPOBAHUS?
OT KaKMX mapamMeTpoB 3aBUCUT KOIPPUIIMEHT
NETEeKTUPOBaHUS AUOJHOIO JAeTeKTopa?

5.Ha Bxon auoanoro nerekropa nogaercss AM curnain
(M =1). Kak cnenyet BbIOuparh napamerpsl Harpy3ku (R
u C) 1 obecrieyeHHst HEMCKa)KEHHOT O IETeKTUPOBAHUS
AM curnana. U3006pa3ute ocluIIorpaMMbl U
CIIEKTPOrPaMMBbl BXO/IHOTO HANpsKEHUs, TOKA AUOAA U
BBIXOJIHOT'O HAIIPSDKEHUS TPU paboTe B 3TOM pEKHUME.
6.Ha Bxon nuogHoro aerekropa nogaercss AM curnan
(M =1). Kak cnenyet BbIOupaTh napameTpsl Harpy3ku (R
u C) g obecrieyeHnst HEMCKaKEHHOTO IETeKTUPOBAHUS
AM curnana. U306pasute xapakrep OCHHIIIOTpaMM
BXOJIHOTO M BBIXOJJHOT'O HAIIPSDKEHUH, €CJIN EMKOCTb
Harpys3Kky BbIOpaHa HEBEPHO — YPE3MEPHO BEJUKA.

Onucanune MKAJbI OIICHUBAHUA:




Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIHM BBITIOJHEHO IMPEUMYIIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BbICTABIIAETCS
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-4. luckperHble curHajabl 1 nugposbie puiabTpbI

®opmbl peausanun: OOMEH NEKTPOHHBIMU JOKYMEHTaAMH

Tun KOHTPOAbHOT0 MeponpusiTus: KorrponsHas padora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHHs] KOHTPOJIBHOT0 MeponpusiTHs: BrimoiHeHWE 3aMaHUsS B CHCTEME
"[Ipomereit".

KpaTKOC CoA€cpiKaHMuE 3alaHUA:
BrInoHUTE 3a1aHus owmera

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTb: OCHOBHBIE XapaKTEPUCTHUKU 1.ITepenarounas GpyHkuus uudpoBoro GuiIbTpa
JUCKPETHBIX CUTHAJIOB OTIpeeIsAeTCs BBIpaXKEHUEM

0,8+0,3z71-0,5z2
1-0,6z1+0,427% +0,3z7°

N3o0pasuth cxeMy GuiabTpa B MPSIMON U KAHOHHMYECKOU
(opmax peanusaluy 1 3arucaTb COOTBETCTBYIOIINE
aIropuTMBbl HU(POBON GUIBTPALIUY.

2.HaiiTu cucteMHyr0 GyHKITUIO, ITOPUTM U CXEMY
nudpoBoro GuIbTPa C UMMYILCHON XapaKTEPUCTUKOM,
1300pa’keHHON Ha PUCYHKE.

H(z)=
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h,

1 -1

3.Ha Bxox nudpoBoro ¢puiisTpa ¢ nepeaaTrouHon
¢byHKIMEH

2
1+0,4z°"

gojlaeTcs CUTHAJl B BUJE I10CJIE0BATEIBbHOCTH 3-X
€IMHUYHBIX OTCYETOB.

Onpenenuts curHai Ha BeixoJie ¢puibTpa. [loctpouth
rpaduKu BXOJHOTO U BBIXOJJHOI'O CUTHAJIOB.

4. AnroputM ¢ poBoi GUIBTPAIIUU UMEET CIICIYIOIUN
BUJI:

v,=x,—2x, ,+0,5y, .

H(z) =

Haiitu uMnynbcHy0 XapakTepUCTHKY U(PPOBOTO
¢unbTpa. IlocTpouTs rpaduk UMIyIBCHOM
XapaKTEPUCTHKH.

S.Anroput™m 1uppoBoil GUIBTPALIMH UMEET CIETYIOITHI
BU/I:

yﬂ :xﬂ-l_xﬂ—l-l_yﬂ—l*

.Haiitu cucremnyro GyHKuo mudpoBoro GuibTpa.
OnpenenuTs UMITYICHYIO XapaKTEPUCTUKY (PIIIBTPA U
MIOCTPOUTH €€ TpaduK.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

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

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 33124

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

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

12



COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. Curnansl ¢ yrnoBoi moayssinueni: UM u @M konebanus, ux mapamerpsl. BekropHas
Juarpamma M CrieKTp Mpy MajioM M MMPOU3BOJILHOM HHJIeKce Moaynsauuu. [Ipenmymectsa UM u
O®M kosnedanuii o cpaBHeHUIO ¢ AM koseOaHusAMU.

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

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

JACTCKTOpA.

IIpoueaypa npoBenenust

3aueT IpoBOAUTCA JUCTAHIIMOHHO B CHUCTEMC HpOMeTeﬁ o OmJjieTaM B BUJAC IIMCBbMCHHOI'O OTBCTA

Ha 3a/aHue Omnera. Bpems Ha moaroroBky orBera — 90 MUHYT.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOBGEPKU PE3YbHIAN 08

oce6oenun 0ucuunﬂuubl

1. Komnerenuunst/Muankarop: UJI-1lonk-2 3HaeT OCHOBHBIE METO/IBI M CPEICTBA MTPOBEICHUS
AKCTIEPUMEHTAIIbHBIX UCCIIEOBAaHUMN

Bomnpocel, 3axanus
1.CriekTpanbpHbIi aHAIU3 IEpUOANYECKUX curHaioB. KomrmekcHas gopma psiga ypoe.

CHCKTp nepnonnqecxoﬁ NOoCJICA0BATCIIbHOCTU MPAMOYT'OJIBHBIX UMITYJILCOB. 3aBUCHMOCTb

apaMeTPOB CHEKTPa OT NapaMeTPOB CUTHAJIA.

2.CrnexTpalbHbIi aHAIU3 HETIEPHOINYECKUX CUTHaIOoB. CrieKTpaiabHas MIIOTHOCTh. CBA3b
CIIEKTpa NEPUOJNYECKON NOCIEN0BATENBHOCTH CO CIIEKTPAIBLHOM MIJIOTHOCTHIO OHOTO
umnyiabsca. CnekTpajibHble JIOTHOCTH OCHOBHBIX CUTHAJIOB: MOCTOSIHHOT'O CUTHaja, d-

q)YHKI_II/II/I, IMPAMOYTOJIBHOT'O UMITYJIbCA. CHeKTpaJ’IBHaﬂ IUIOTHOCTb TApMOHUYECCKOT'O CUTHAJIA.

CrekTpanbHas TUIOTHOCTh MPOU3BOJIBHOTO MEPUOIUYECKOT0 CUTHAJIA.
3.CBOICTBa CIIEKTPAJILHOM TNIOTHOCTH: TEOPEMA O 3alla3/IbIBAHUH, TEOPEMA O CMEIIEHUHN
CIEKTpa, CHeKTpaJibHas IUIOTHOCTh IPOM3BOJHON U UHTErpaja, TeopeMa noaoous,

CIICKTpAJIbHAA IIJIOTHOCTD MPOU3BCACHUA U CBECPTKU IBYX (I)yHKI_[I/Iﬁ CHCKTpaJ'IBHa}I IIJIOTHOCTB

paarouMIysbca.
4.9Heprus UMIynIbca. JHEPreTUUECKUH CIIEKTP, ET0 CBONWCTBA.

5.ABTOKOppeNnAIMOHHas GYHKIMs, ee cBoiicTBa. B3aumHo koppemnsiuonHas pyHkuus. CBs3b

ABTOKOPPENSLUOHHON (DYHKIIMU C SHEPTeTUYECKHM CIEKTPOM.
6.AM konebanus, ux mapameTpsl. CieKTp, BEKTOpHAs JUarpaMma.
7.UM u ®M konebanus, Ux napamerpsl. BekTopHas auarpamma u CrieKTp Mpu MajoM U

MPOU3BOJIBLHOM HHAEKce Mony siuu. [Ipeumymectsa UM u ®M konebaHuii 1o CpaBHEHUIO €

AM koJie0aHusIMU.

13



8.CrieKTpanbHbIi METO aHaIM3a IPOX0XKIECHUS CUTHAJIOB Uepe3 JIMHENHBIE LIeNU. AHAIN3
npoxoxaeHust AM koneOaHuii uepe3 n3dupaTenbHbIC ETH. Y CJIOBUS HEUCKAKEHHON
nepenaun AM koneOaHui.

9.AHANUTUYECKHUI CUTHAJ. Y 3KOIOJIOCHBINA CUTHANL. AHATUTUYECKOE MPEICTABICHUE
Y3KOIIOJIOCHOTO CUTHaJa; (pu3ruecKas 1 KOMIUIEKCHas Orn0aroIasi CUrHasa, €€ CBs3b C
aHAJTUTUYECKUM cUrHasjaoM. CeKTp KOMILJIEKCHOH orndaromeil y3k0nojaoCHOro CUrHaia.
10.MeToa HU3KOYAaCTOTHBIX SKBUBAJIEHTOB. BBIBOJI OCHOBHBIX COOTHOIIEHHUH.

11.AHanu3 NOAKIIIOYEHNS] TAPMOHMYECKOT0 CUTHANA K K0JIeOaTeNbHOMY KOHTYpY IIpU
pa3IMYHbIX 3HAYEHMSIX YacTOThI CUTHAJIA.

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

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

14.AHanu3 Bo3aeicTBUs cKauka (pa3bl FApMOHUYECKOI0 KOJICOaHUS Ha PE30HAHCHYIO LIEIb.
15.AHanu3 Bo3eicTBUsL OOJBIIOrO rapMOHMYECKOT'O CHUTHAJIA HA HEJIMHEHHBIHN 3JIeMEHT MpH
JMHENHO-JIOMaHO! alllIPOKCUMALUU BOJIbTAMIIEPHON XapaKTEPUCTUKH. BbunciaeHne aMIunTyn
rapmoHuk. @yHkiuu bepra.

16.AHanu3 Bo3eiicTBUS OOJIBLIOIO TAPMOHMYECKOT0 CUTHANIA Ha HEJTMHEHHBIN 3JIEMEHT pU
aNIpOKCUMALIUU €r0 XapaKTEePUCTUKU CTEIIEHHBIM psAIoM. Bbruncienne aMminTy 1 rapMOHUK.
17.Pe3onancHbIi ycuuTenb Oonbiux kojaebanuit. Cxema. [Ipunumn neiictus.
KonebarenpHas XxapakTepucTuKa. BinsHue nepeHanpsHKeHHOTO peKuMa. Y MHOKEHHE
Y4aCTOTBHI.

18.Bo3eiicTBrEe HECKONBKUX OOJIBIINX FTAPMOHUYECKUX CUTHAJIOB HA HEJIMHEHHBIN 3JIEMEHT.
OCHOBHBIE 3aKOHOMEPHOCTU B 00pa30BaHUM KOMOWHAIIMOHHBIX YacTOT.

19. Ammuintynnas monyssiuust cMenienueM. Cxema. [lpunnun nelictBusa. MoaynsuoHHast
XapaKTEPUCTHUKA. Y CIOBUS MOITYYECHHSI HEUCKAKEHHOW MOAYIIALIMH.

20.Komnnexropuslii nerexkrop. Cxema, NpUHLHKI AeHcTBUs. BbIOOp mapamMeTpoB Harpy3Ku.
OcoOeHHOCTH AETEKTUPOBaHMS CIa0bIX U CHIIBHBIX CUTHAIOB. Pacuer nerekropHon
XapaKTEPUCTHUKHU.

21.lnouslit nerextop. Cxema, NpUHIMI AeicTBUSA. BbIOOp mapaMeTpoB Harpy3KH.
Koad¢unment nepenaun. Bxognoe conporupienne. AHaau3 UCKaKEHUH, BOZHUKAIOIUX MTPU
HENpaBWIBHOM BbIOOpE pexXrMa paboThl.

22 .ITpeobpazoBaHue 4acTOThI, MPUHIUN AelcTBUSA. Co0OpaXkeHUs 0 BEIOOPE MPOMEKYTOUHOMN
YaCcTOTHI U YAaCTOTHI reTepoanHa. [lapa3utHelie kaHaisl mpueMa. Boei6op pexxuma paboTsl 1is
YMEHbILIEHUS Tapa3UTHBIX KaHAJIOB IpHUeMa.

23.CuHxpoHHBbIH AeTtekTop. [IpuHimn neincTsus.

24.06006mennb# psg Oypoe. Teopema B.A.KorensuukoBa. [luckperusaiusi CUTHAJIOB €
OTrpaHUYEHHBIM CIIEKTPOM. CIIEKTPBI JUCKPETHBIX CUTHAJIOB.

25.BoccTaHoBIIEHNE HENIPEPHIBHBIX CUTHAIOB U3 JUCKPETHBIX. OMMOKHM TUCKPETU3ALIH U
BOCCTAHOBJICHHSI CHTHAJIOB.

26.Z-tipeoOpaszoBanue, ero cpoiictBa. OOpaTHOE Z-TipeoOpa3zoBanue. Z-npeodpa3oBaHue
JUCKPETHON CBEPTKH.

27. quckperHoe npeodbpazoBanue Dypwe, ero cpoictra. 1D nukimmaeckoi CBEpTKH.
28.061mee nousartue o uupposoit oopadoTke curnanos (LIOC). IuckpeTHbie U HUPPOBLIE
CUTHAJIBL, AUCKPETHBIE U U poBbIe ycTpoiicTBa. O0001meHHas ctpykTypHas cxema [1OC.
[Tpeumymectsa u Hepoctatku LIOC.

29.VHuBepcaIbHbIA aIrOpUTM JIMHEHHBIX TUPPoBbIX GuibTpoB (LID). UMnynbcHas
xapakrtepuctuka L{®. [lepenarounas (cucremuas) gpynxus L{P. YacToTHas XxapakTepucTHKA
nunenHoro L{®, cpaBHEHNE C YaCTOTHOM XapaKTepUCTUKOM aHAJIOTOBOTO (DHIIBTpA.
30.PexypcuBHbie u HepekypcuBHble L{®D, ux cpaBuenue. Ludpposoii punstp 1-ro nopsaxa,
aganornunbelii RC-nenn.

31.@opwmsl peanuzanuu LID: npsmas 1 KaHOHUYECKAs; IOCIEA0BaTENbHAS U NTapaJlIeIbHAs.
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32.11pu KaKuX ycIOBUSAX 0OecreunBaeTcs HeMCKakeHHoe ycuieHne AM curaasioB B
HEJIMHEHBIX PE30HAHCHBIX YCHIIUTENSIX?

[Toxaxxute BEIOOp YCIOBUI HEUCKAKXEHHOTO yCUIeHHS AM CUTHAJIOB C IIOMOIIBIO
K0JIeOaTeIbHOM XapaKTepUCTUKH.

33.M300pa3ute cxemy TUOTHOTO AeTekTopa. KauecTBeHHO HapuUCyHTe CrieKTpalibHbIE
JMarpaMMbl BXOJHOT'O HAIIPSDKEHUS, TOKA MOJA U BBIXOJHOIO HAIIPSDKEHUS IIPH 10J1aue Ha
BXO/Jl OJTHOTOHaJIbHOr0 AM-curnaia.

N3 xakux cooOpakeHnil BBIOMPAIOTCS TapaMeTpbl Harpy3kH JeTeKTopa’?

34.YT0 Takoe nepeHanpsyKeHHbIM PEXXUM B PE30HAaHCHOM ycuiutene? Ilpu kakux yciaoBusX OH
BO3HUKAET?

35.Uro takoe kojnebaTenpHas xapakrepuctika? M3o00pasute xapakTepHbIil BII CEMEHCTBa
KoJsiebaTeNnbHbIX XapakTepucTuK. Kak 1o kosnebarenbHbIM XapaKTepUCTUKaM BIOPATh PeXUM
paboThl yCUIIUTENA Ul HEUCKaKeHHOro ycuiieHuss AM curnana?

36.Kak u3MEHUTCS CIIEKTp MEPUOANYECKOI0 CUTHAJIA, €CIIU IIEpUO/] TIOBTOPEHUS UMITYJIbCOB
YBEJIMUYUTCS BABOE (JIUTEIBHOCTh U aMIIUTY/Ia UMITYJIbCOB HE U3MEHSIOTCS)?

37.Kak U3MEHHUTCS CIIEKTpP MPSIMOYTOJIbHOIO UMITYJIbCa C BBICOKOYACTOTHBIM 3all0JIHEHUEM,
€CJIM YacTOTY 3all0JIHEHUS YBEIUYUTh BJBOE?

38.Kak u3MeHHUTCS CIIEKTpP MPSIMOYTOJIbHOIO UMITYJIbCa C BBICOKOYACTOTHBIM 3all0JIHEHUEM,
€CJIN JUIUTEIbHOCTh UMITYJIbCa YBEIUUUTh BIBOE?

39.Uro takoe kosnebaTenbHast xapakrepuctuka? s yero ona sogurcsa? M3obpasure
XapaKTEepHBIN BUJI CEMENCTBA KOJIe0aTENbHbIX XapaKTEPUCTHUK.

40.Kak u3MeHHUTCS CHEKTP MEPHOAMUYECKOrO CUTHAIIA, €CIIH JJIUTEIbHOCTh KaXKI0ro UMITYJIbCa
YMEHBILIUTCS BABOE (IEPUOJ TIOBTOPEHUS U aMILIUTYy/]a HE MEHSIOTCS)?

Matepuanbl /151 IPOBEPKH OCTATOYHbIX 3HAHUM

1.Yemy paBHa yacToTa epBOil rapMOHUKH [IEPUOANYECKOIO CUTHAJA, N300paKEHHOTO Ha
pI/IcyHKe‘?

.

L P . 8 5 1o 11 12 13 14 15 16 17 18 19

OTBeTHI:
VYkaxute npaBuIbHOE 3HaU€HUE B [KI 1]
Bepunsriit orBet: 200 xI'11
2. IleMy paBHa MOCTOSIHHASI COCTABIIAIOIIAsI CUTHAJIA, HU300PaKEHHOTO HAa PUCYHKE?

.

L P . 8 5 1o 11 12 13 14 15 16 17 18 19

OTBeTHI:
VYkaxuTe npaBuIIbHOE 3HaUeHUE B [B]
Bepnsiit otBet: 0,2 B
3.CexTp aMITUTYAHO-MOIyIMPOBAHHOTO CUTHAJa MPEACTAaBIeH Ha PUCYHKE.
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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
4 Monynupytromast yactora UM-curnana pasHa 2 kl'u, nuagexkc mogyisauuu m = 10. Yemy
paBHa JIeBHALINS YaCTOThI?

OTtBeTsI:
YKka3arbs 4HuCIIOBOE 3Ha4YeHUE B Kl 11

Bepnsiit orBet: 20 xI'1x
5.MoryT 11 BO3HUKATh HOBBIE CIIEKTPaIbHbIE COCTABIISIOLINE IIPU POXO0KIEHUN CUTHAIA
yepes JUHEHHYIO 1enb?

OTBeTHI:
Ha/Her

Bepnpiit orBet: Het
6.AM-curnan ¢ ko3 punuenrom Moaysuu 100% mnopaeTcst Ha BXO OJTHOKOHTYPHOTO
pe3zoHaHcHoro ycunutend. [llupuHa criekTpa curHana B TOYHOCTH COBIAAET C IIUPUHON
YaCTOTHOW XapaKTepUCTUKH ycuiuTens Ha ypoBHe 0,707. Uemy paBeH KO3 GUIIMEHT
MOJYJIILIMY CUTHAJIA HA BBIXOJIE YCUIIUTENS?

OTBeThI:
VYKka3aTh UMCIOBOE 3HAYEHHE C TOYHOCTHIO JI0 TPEX 3HAYaLUX Hupp

Bepnsiii otBert: 0,707
7.Ha BX0J1 pe30HaHCHOTO YCUJIUTES [10IAETCS NIOCIIEA0BATENbHOCTh BBICOKOYACTOTHBIX
UMITYJIBCOB C MPSIMOYTOJIbHOM orubaroeii. YacTora 3anoIHEHUs] UMITYJIbCOB COBIAJAET C
PE30HAaHCHON YaCTOTON yCUIIUTENS. Y BEJINYATCS UM YMEHbIIATCA NCKaXKeHUs1 (POpMbI CUTHaJIa
Ha BBIXO/I€ YCUIJIUTEIIS, €CIIU YBEJINYUTh JOOPOTHOCTh KOHTYpa YCHIIUTENA?

OTBeTHI:
YBEJIUYaTCs1/yMEHBIIIATCS

BepHslit oTBET: yBenuuarcs
8.Ha HenvHeHHBIH 21eMEHT ¢ BOIbTAMIEPHOM XapakTepucTukoi i = a + aju + a3u
noJaeTcs TapMOHHUYECKUi currai ¢ yactoroi 2 kI 1. Kakue gactorel Oyaer coaepxaTb CIEKTp
TOKA, ITPOTEKAOIIETO YePE3 HETUHEHHBIN 3JIEMEHT?

OTBeThI:
[lepeuncnuth 4acTOTHI BceX COCTaBISIIOMIMX (B KI'11)

Bepusiii otert: 0, 2, 4.
9.Ha HenMHEHHBIH 3eMeHT ¢ BONbTAMIIEPHO XapaKTepucTuKoi i = ay + alu + aZu
II0/Ial0TCA 1BA TADMOHUYECKUX CUTHAJIA C YacTOTaMU 1 1 ®2. MoKeT Jin OSIBUTHCS B TOKE
COCTAaBJISIIONIAsS C 4YacTOTOU 2 1+m2?

OTBeTsI:
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na/aer

BepHbslil oTBET: HET
10.CyniepretepoAMHHBIN MPUEMHUK IIPEIHA3HAYEH JIJISl TpHeMa CUTHaJla paJuOCTaHLIUU C
yacrtoToi 620 kI'1. [Ipomexxyrounas yacrora paBHa 465 kl'u. Onpenenure 4actoTy
reTepoInHa.

OTtBeTsI:
VYka3zarp unciaoBoe 3HaueHue B [KI 1]

Bepnsiit otBet: 155
11.BbpiOpaTh UHTEpBA JUCKPETU3ALMH NIPSIMOYTOJIBHOTO UMITYJIbCA JIUTENBHOCTHIO 40 MC.
B kauecTBe HaUBBICIIEH YaCcTOTHI CrieKTpa fB MPUHATH Takoe 3HAYCHUE, KOT/a CIIeKTPpaIbHasI
IJIOTHOCTh UMITYJIbCa OOpallaeTcs B HyJb B YETBEPTHIM pa3.

OTtBeTsI:
VYka3arb YuCI0BOE 3HAYEHHE B [MC]

Bepnpiii oteT: 5

II. Onucanue wkanvl oueHueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbINONIHEHA B paMKaX "MPOJABUHYTOrO"
ypoBHsi. OTBETHI JaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MTPAKTUYECKUX PEIICHUMA

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu 6vlnoanenus 3nanus: PaboTa BeinmojHeHa B pamkax "0a3oBoro"
ypOBHs. BOJIBIIMHCTBO OTBETOB AaHbl BEpHO. B yacTu maTtepuana ecTh He3HAUYUTEIbHbIE
HEJO0CTaTK!

Oyenka: 3
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: PaboTa BeIMOIHEHA B paMKax "moporosoro”
ypoBHs. OCHOBHasl YacTh 33JJaHHs BBINOJIHEHA BEPHO. HAa BONIPOCHI YIIIYOJEHHOTO YPOBHS OTBETA
HET

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WIX BBITIOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Ornenka 3a 5 ceMecTp ompezaensercss B COOTBETCTBUU ¢ [lomoxkeHueM o OalibHO-PEHTHHTOBOM
cucreMe mis cryneHtoB HUY «MDUW» Ha OCHOBaHMHM CEMECTPOBOM M HK3aMEHAIMOHHOU
COCTaBJISIIOIIMX. B mpuiiokeHue K JuIiaoMy BEIHOCUTCS OLIEHKA 33 6 CEMECTD.
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