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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

09.03.01 VindopmaTvKa U BEIUMC/INTEIbHAsA TEXHUKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 14 PAIIMODJIEKTPOHHBIE CUCTEMEI YITPABJTEHUA
Poroxxun Bacunuii AnekcaHipoBud, K.T.H., JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel 14 PAIOI/TEKTPOHHBIE CUCTEMBI YIIPAB/TIEHUSA

3aBenytomumii kadenpoii Crpaxos C.1HO., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N4 PAINOISJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUA

3aBepaytommii Kadeapoii Crpaxos C.1O., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
PAIMOTEXHNYECKUE LEIIN 1 CUT'HAJIBI

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-2 — crnocoOHOCTh TIOHMMAaTh TIPUHLIUIEI PabOTBI COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHUH U
TPOrPaMMHBIX CPE/ICTB, B TOM UHMC/Ie OTEUECTBEHHOTO MPOU3BO/ICTBA, U UCIIO/Ih30BaTh UX TIPU PEILIeHUH 3a/1au
rpoeccoHaNBEHON JesiTe/IbHOCTH

TTICK-4.2 — cnoco6HOCTD BBITIOJHATh MaTeMaTHUeCKOe MOZIeJTUPOBaHrEe 0OBEKTOB U MPOLIECCOB TI0 TUTIOBBIM
METO/IMKaM, B TOM UMCJIe C MCII0/Ib30BaHUEM CTaHZAPTHBIX TIAKETOB MPHUK/IaHBIX TTPOTPaMM

@DOopMHPOBaHUIO KOMIIETEHIIUH CTY)KHUT [JOCTIKEHHE C/IeAYIOIIUX Pe3y/IbTaToB 00pa30BaHus:
OIIK-2

3HAHUA:

COBPEMEHHOTO CIEeKTpa 3a/au M3ydyaeMoi AWCIUITIMHBL; TPUHIIUITOB aHaiu3a U 00paboTKM CUTHAIOB B
COBpPEeMEHHBIX WH(OPMAI[MOHHBIX TMPOrPaMMHBIX U amiapaTHBIX CHCTeMax; MPUHIUIIOB aHajnW3a CBOWCTB
JIeTepMUHUPOBAHHBIX CHTHA/IOB M PAJMOTEXHUUECKUX LIeTed; OCHOB CIEKTPAJbHOTO M KOPPE/SLUOHHOIO
aHa/M3a HeNpepbIBHbIX U JUCKPETHBIX CUTHAJ/IOB; OCHOBHBIX BH/IOB MOAY/ISALIMY CUTHAIOB U 0COOEHHOCTEH UX
MIPUMEHEHHUS;

YMeHUs:

TPUMEHSITh COBPEMEHHBIN MaTeMaTUUeCKUH armapar U hU3nuecKue 3aKOHbI /I 3a/1au TEOPeTUUYECKOro
aHa/IM3a CUTHAIOB U 1ieTel pa3/MyHON C/I0KHOCTH; BBITIO/IHATL CIIEKTPa/IbHBIA U KOPPeISIMOHHBIN aHamu3 (B
TOM 4YWC/Ie  METOJaM{  MaTeMaTHYeckoro  MOZe/IMPOBAHMs);  BBINOMHATH — aHadW3  TPOXOXKIEHUS
JIeTepMUHUPOBAHHBIX CUTHAJIOB B GOPTOBBIX BBIUUC/TUTE/ILHBIX CUCTEMAX M KOMIUIEKCaX;

HABbIKU:

MPUMEHEHHUs] TeOPeTUUYeCKUX 3HAaHWK W YMEHWi /I aHa/M3a KOHKPETHbIX CHTHAJ/IOB, W Ierel Ipu
TIOMOIIA CaMOCTOSITE/TbHOTO DEIIIeHUs] MaTeMaTHUeCKUX YpaBHEHHH, MaTeMaTHueCKOro U KOMIIbIOTEPHOTO
MO/Ie/TMPOBaHMUs, KCIIEPUMEHTAIBHBIX UCC/IeA0BAHNN Ha COBPEMEHHOM W3MEPHUTEeILHOM M [HarHOCTHYeCKOM
0bopymoBaHUY.

IICK-4.2

3HAHUSA:

(bU3MUeCKOTO CMBIC/Ia KOPPEJISILIMOHHOW CBSI3M CHUTHAJIOB, MOHATHS W (U3MYECKOTO CMbIC/IA CIIEeKTpa
CUrHajla, Ha3HAUeHUss U OCOOEHHOCTeH TpPUMEHEeHUs UMITYJIbCHOH XapaKTepPUCTHKU, TepexoqHOM
XapaKTePUCTUKH U KOMILJIEKCHOTO Ko3dduijeHTa nepefaur; GU3NUeCKAX OrPaHUUEHHH, BO3HUKAIOIMX TPU
9KCITePUMEHTA/ILHOM HCC/Ie[J0BaHUN YKa3aHHBIX BEJIMUHMH W XapaKTePUCTHK, B TOM UKMC/Ie TIPU BBITOTHEHHN
KOMITbFOTEPHOTO MO/Ie/TUPOBAHMUS;

YMeHUsi:

C HCIIO/Ib30BaHMEM METO/I0B KOMITbIOTEPHOTO MOJIE/IMPOBAHUSI M TAKeTOB CIel[Uai3UPOBaHHBIX
MpOrpaMM  9KCTIEPUMEHTA/IbHO OMpeeiaTh CHeKTPbl TMEePUOJIMYECKUX U He TepHUONYeCKUX CUTHAJIOB;
OTIpe/ieNIITh UX KOPPEe/SLIMOHHBIE W aBTOKOPPE/SIMOHHBIE (YHKIMU; OMpeeNsiTh OCHOBHbIE UACTOTHLIE W
BpeMeHHbIe XapaKTePUCTHUKH PaJHOTEXHUUECKUX L[erel;

HA8bIKU:

MPUMEHEHUs]  TOJyUeHHbIX  TEOPETHUECKUX W TPAKTHUECKMX 3HAHUH W yMeHuH  [Jyist
9KCIIEPUMEHTA/IbHOTO MCC/IeI0BaHUsI KOHKPETHBIX CHI'HA/IOB U L[eMeH, KaK TP IOMOIM CAMOCTOSITeTbHOTO
pellleHNs] MaTeMaTUYeCKUX YpaBHEHHH, TaK M C WCIO/Jb30BAHHEM CITeIMa/TM3UPOBAHHBIX TMPOrPAMMHBIX
Cpe/ICTB ¥ METO/IOB MaTeMaTHueCKOT0 MO/Ie/TUPOBaHHUS.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Ouctunnaa PATMOTEXHUYECKUE HEITN 1 CUT'HAJIBI siBnisieTcst AUCLUIIMHOU
o0s13aTe/IbHOI yacTu 6;10Ka 1 mporpaMMbl IOATOTOBKY 10 HarpasieHuto 09.03.01 UHpopmamuka u
8bIHUC/AUMENbHASA MEeXHUKA.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUWKA, ®V3UKA, TEOPETUYECKHWE OCHOBBI JJIEKTPOTEXHUKN.

CopepkaHvie  AWCLUIUIMHBI ~ SIBJISIETCSI  OCHOBOM /ISt OCBOEHMSI ~ AMCLIAIUIMH! MU PPOBASA
OBPABOTKA CUT'HAJIOB, MUKPOITPOITECCOPHBIE YCTPOUCTBA.

I[pesBapuTebHBIE KOMITETEHLMH, CHOPMHUPOBaHHBIE Y 00yUarOILerocs A0 Hayasa Wu3yueHus JUCLATUTAHBL:
¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI

MaTeMaTU4YeCKOT0 aHa/Iu3a U MO/Ie/TMPOBaHUs, TEOPETUUECKOTO U IKCITIEPUMEHTA/ILHOTO UCC/Ie/JOBAHMS B
rpodeccroHanLHON JesiTeIbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHUe Ppa3fiesioB H JUJAKTHYECKHUX eJUHUL]

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

JlaGoparopHbIit
MPaKTHKYM

CamocrosTenbHasA
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-2

TICK-4.2

Pa3pen 1. OcHOBHBIE NOHATHSA JUCHMILIMHLL [1peiMeT paJiuoTeXHUKH,
Pa/IMOBO/IHBI X 0COOEHHOCTH MX PAacTPOCTPaHEeHHs], IOHATHE Pa/IMOCUTHANA.
O60611jeHHast CTPYKTYpHasi CXeMa PaJjJMOTeXHUUYeCKOI CUCTeMBI repesjaun
nHbopMarpi. OCHOBHbIe ITPe0Opa3oBaHust CUTHAJIOB B PAJUOTEXHHUYECKUX LEMsIX U
cucreMax. Kiaccuukanysi painoTeXHUHUeCKUX CUTHAJIOB U Ljereld. 3HaueHne
JICLIUT/IMHBI KaK TeOPETUYeCKOH OCHOBBI BCEX HaIpaB/IeHHH paJIHOTEXHUKH.
OcobeHHOCTH NpUMeHeHHst GOPTOBBIX CUCTEM Ji/Isl PeLleHus 3ala4 PaJHOTEXHUKH.

17

10

15

Paspesn 2. CUrHabl, MX CIeKTPa/IbHbIi 1 KOPPe/IALMOHHBIH aHA/IN3.
PasnoxeHue curHana o 3afiaHHo cucreMe GyHKLpi. CrieKTpaibHbIA aHamu3
TepHoAMYeCKUX CUTHAoB. TpuroHomeTpuyeckuii psg Oypbe. @opMbl
nipe/icTaBneHus pszia Pypee, CrieKTphbl MePUOAUUECKUX CUTHAIOB. CIIeKTpabHbIH
aHa/IU3 Herlepro/NUeCcKNX CUrHajIoB. IIpeo6pazoBaHue Pyphe 1 ero CBOKCTBA.
CrieKTpb! HellepHOAMYeCKIX CUrHaIoB. Pypbe — aHA/IN3 HEHMHTEIPHUPYeMbIX
curHasoB. KoppesisiMoHHbIi aHa/Iu3 CUrHA/IOB. ABTOKOPPEISILIMOHHAsT QYHKLAS
TIepUO/JMUECKOTO ¥ HellepUO/MUeCKOro CUTHa/IoB, CBOHCTBa. B3anMHast
KOppeJISLOHHAs (YHKLUsI CUTHAJIOB, ee CBOHCTBA. OCHOBbI KOPPEJISLIIOHHO —
CIIeKTPAIbHOTO aHa/M3a. AHAMTHYECKNI CUTHAI U peobpasoBanue ['mbbepra.

52

22

14

30

40

Paspen 3. Moy iMupoBaHHbIe CUTHA/bI H MX aHaIu3. MoAy/isys U JeMoy/IsILus
CUTHA/IOB - OCHOBHbIE TIOHSTHS U BUZIBI MOAY/ISLIUN. AMIUTATYAHO-MO/Y/IHPOBaHHbIE
curHanel (AM): BpeMeHHOe, YaCTOTHOe M BeKTOpHOe NpezicTaBnenne AM-curHana
MPY rapMOHUYECKOM MOAy/ LK. CreKTp U SHepreTuueckue XapakTepuctiku AM-
curHasos. PasHoBugHocTH AM-curHanos. Jemopysstus AM. Konebanus ¢
yrioBoi moaymsitmeit (YM). 'apmonnueckast YM. CrieKTpsl paJjioCUTHAJIOB TIPH
rapMoHHYeckoii YM. DHepreTuueckie XapakTepucTHKH KosebaHuii ¢ YM.
Pa3HOBHUAHOCTH MO/Y/IMPOBAHHBIX CUTHAJIOB: KBa/IpaTypHasi MOAY/ISLMA,
AMIUIUTY/JHO-UMITY/IbCHAs! MOAY/ISILIHS, BHYTPUMMITY/IbCHast Mogy/tsitust, JTUM —
curHan, ®KM — curHa, LHMPOTHO — UMITY/IbCHAs MOJY/ISILIUS, BPeMsl — UMITy/IbCHast
MO/, AMIIUTY/HAs, YaCTOTHAs U (ha30Basi MaHUITY/ISALIMM.

22

15

20

10

Pasnen 4. JTuHeiiHbIe PajuoTeXHUYeCKHe Iernu C MOCTOAHHBIMH NapaMeTpaMHu.
Oco6eHHOCTH aHa/U3 TMHEHHbIX CTALMOHAPHBIX PaJIMOTEXHUUECKHX Lierei.
CucTeMHbIe XapaKTePUCTHKY JTUHEeHHOI LIeNu: UMITY/IbCHasl, TIepexoHast U
riepefiaTovHast. CrieKTpasbHbI ¥ BpeMeHHOH MeTO/[bl aHa/IM3a MPOXOK/[eHHUsT
CHUTHaJIOB yepes JIMHEWHBIe ernu. YcoBUst HEUCKaKEHHOH rnepeziayu CUrHasia
NHeitHOM Lienbto. CBsi3b MeX/y MOJYJ/IeM, apryMeHTOM U Nepe/laTOuHOM
XapaKTePUCTHKOM JIMHeNHHO# Ljeri. CriocoObl ONMUCAHMUSI IMHEHHBIX CUCTEM.
PagnoTexHUUecKHe Liernu ¢ obpatHoi cesi3bro. Knaccudukarus BuIoB 06paTHbIX
cBsi3eit.

18

12

20

Pa3pen 5. [Iuckperusanus pajHoTeXHUYeCKHX CUTHA/IOB. [IlUCcKpeTHOE
(umdposoe) npezicrapnenue curHanos. Teopema B.A. KoreneHukoBa. Criektp
rcKpeTHOro (LipoBoro) curHana. BoccraHoBeHHe CUrHaIA 10 €ro OTCUeTaM.
XapaKTepI/lCTl/IKH BOCCTaHaB/IMBAKOLIEro Cl)I/I}'l]:Tpa ¥ 0COOEHHOCTH BOCCTAHOBJIEHUS
peasbHbIX CHrHaioB. Metog, Z—1ipeo6pa3oBaHusi, XapaKTePUCTUKU U pOPMbI
peann3aly JUCKPETHBIX (GUIBTPOB; AUCKpeTHOe npeobpazoBaHue Pypbe 1 ero
CBOJiCTBa.

29

14

15

10

25

Paspen 6. OcoGeHHoCTH LHpOBOIi 060padOTKH CHrHA/IOB. [[0OCTOMHCTBA K
HezocTaTku LUdpoBoit 06paboTKu CUrHaIoB. XapaKTePUCTHKH JUCKPETHBIX
curHasnoB. JInHeiiHbIe JUCKPEeTHbIE LIeNH C MOCTOSIHHBIMU NTapamMeTpamMu. CHCTeMHbIe
XapaKTepUCTHKM AUCKPeTHO# Lienu. [luckpeTHoe npeobpa3oBanue ®ypbe U
JMCKpeTHasi CBepTKa. Buictpoe rpeobpasosanue ®dypbe. Ludposbie GUILTPLIL.
CucremMHble GYHKLMY U CTPYKTYPHbIE CXeMbl HePeKYPCHUBHBIX 1 PEKYPCHBHBIX
LM(POBBIX GUILTPOB.

21

15

10

10

Paspen 7. HenuHeiinble ienu 1 npeo0pa3oBaHie HMH PaJHOCHTHAJIOB.
Hesmnelinble Ge3biHepLioHHbIe 31neMenHTsl (HO). MeTozpb! anmpokcimariii BAX
HD. MeTo/p! CrieKTpa/bHOrO aHa/IM3a He/lMHeHHbIX Liereil. [ToHsATHe yria OTCeukH,
¢dyskumm 1 kospduientsr A. Bepra. IIpriMeHeHne He/TMHEMHBIX 31EMEHTOB /151
pelleHHst PaIHOTeXHNUeCKUX 3a/lau: YMHOXKeHHe YaCTOTbl, MOAY/ISILIUS 1
JleTeKTHPOBaHHe CUTHAJIOB, YCH/IEHHe CHTHa/IoB. ABTOKOJIebaTe/bHbIe LIelT .
Bo3HuKHOBeHKe KojebaHui B aBToKo/ieGare/ibHOM Lend. O6001eHHas cxema
aBTOreHepaTopa. YC/I0BUsl CyIl|eCTBOBAHMS YCTaHOBUBILIMXCS KoslebaHui B
aBTOreHepaTope. PexxuMbl caMoB036y>kieHust KojebaHuii B aBTOreHeparope.

21

15

20

Bcero 3a 5 cemecTp

180

68

51

17

112

100

100

Bcero no gucuuninHe

180

68

51

17

112

100

100

3.2. JIaGopaTopHbIil NPAKTHKYM

HOMEIJ U HAMMEeHOBdHHe

pa3jenia AMCHMILTHHBI

Tema /1a00paTOpHOro NPaKTUKyMa

Oo0neMm,

ayj.
yacoB

Pasgen 1. OcHOBHBIE TOHATUS
JWCLIATIVHEL.

dopMbI Tpe/ICTaB/IeHNs], TeOpeTHUeCKHe 1 TIpaKTHueCcKue
MOJXOABI K MOZIe/TMPOBAHUIO IeTEPMUHUPOBAHHBIX CUTHAJIOB

Pazgen 2. CurHanbl, ux

6

BrinosiHeHWEe CIIEKTPa/IbHOI'O aHa/IM3a IIepuoandyeckoro
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CrieKTpabHbIN U CUTHa/a TeOpeTUUeCKUMU MeTojaMu
KOppeJIALIMOHHBIN aHA/IUS. TeopeTrrueckoe ¥ 3KCIIepUMeHTa/IbHOe [IpUMeHeHue
3 npeoOpa3oBaHuii U psioB Oypbe B Le/IAX aHAIU3a 4
JleTePMUHHUPOBAHHBIX CUTHA/IOB
4 Pasgen 5. [luckperusanus KomribroTepHOe MozeMpoBaHye MpoLiecCcoB aHaau3a u 6
Pa/IMOTEXHUYECKHUX CUTHAJIOB. [00pab0TKY CUTHAJIOB B PAIMOTEXHUYECKUX CUCTEMAX
Bcero 3a 5 cemecTp 17
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep 1 HaumeHoOBaHue pa3je/a Oo0nemMm,
CopepikaHue yue0HOro 3aaHusA
n/n JUCLUNTAHBI 4acos
1 Kraccudvkarysi CMTHa/IOB Y MX XapaKTePUCTUKA 5
Pazgen 1. OcHOBHBIE TIOHATUS T
2 |mactprmaseL. eopeTHYeCcKoe U NpakTUYeCcKoe MOZle/IMPOBaHue 5
leTepMUHUPOBAHHBIX CUTHA/IOB
3 CrieKkTpasibHbIN aHaIu3 MepuoinyeCcKuX CUTHaIOB 15
4 CrieKkTpasibHbIN aHa/ M3 HellepruoguJeCcKUX 5
. |curnanos
Pazpnen 2. CurHanbl, UX ClieKTpaabHbIN U R —
5 |koppensimonHsIii anams. OppeJISILIMOHHBIN aHaIu3 epruoJudeCcKux 5
CUTHAJIOB
6 KoppensiLvoHHbIM aHanu3 HellepuoguieCcKux 5
CUTHAJIOB
v MopynrpoBaHHbIe CUTHaJIbI (aMIUTUTYAHAS, 10
Paszen 3. Mogy/iMpoBaHHbIe CUTHA/IBI M |4aCTOTHAA U (ha30Bast MOJY/IALMS)
8 MX aHa/ln3. MogynipoBaHHbIe CUTHAbI (MIMITY/IbCHAs 5
MOJYJISLIS)
YacToTHbIe XapaKTepUCTHUKN JTMHeMHBIX
9 pafiiOTeXHUUYeCKUX 1erei ¢ TIOCTOSTHHBIMU 6
Pazgen 4. JluHeitHble paiuoTexHUUECKHe [IapaMeTPaMU
LeTH C TIOCTOSTHHBIMH IapaMeTPaMH. BpemeHHbIe XxapaKTepUCTHUKU JTUHEHHBIX
10 pPafiiOTeXHUUeCKUX Lierel ¢ TIOCTOSTHHBIMU 6
rapameTpamMu
BpemeHHoOI MeTO7] pacueTa CUrHasa Ha BbIXofie
11 |Pazgen 5. luckpeTu3anus PEMEHES A D o A 10
JIMHEVHOW palu0TeXHUYEeCKOM Liernu
paiuOTeXHUYECKUX CUTHAJOB.
12 JuckpeTusanus pajuoTexHUUeCKUX CUTHAIOB 5
13 . OcobenHoCTH 1TUHPOBOL 06PabOTKH CUTHAIOB 5
Pazpen 6. Ocobennocty typoBoit A WP P
14 |o6paGorku curmasos. Ha/13 NPOXOXK/eHHs NMITY/IbCHOTO CMrHA/a Yepes|
JIMHENHYIO LieTb
15 |Pa3gen 7. HenvHeliHbIe LeTH U CBoiicTBa HeJTMHEMHBIX 1ereit 7
16 |npeobpa3oBaHMe MMM PaJIMOCHUTHAOB. ITpeo6Gpa3oBaHusi CUTHA/IOB B HETMHEMHBIX T[ETISIX 8
Bcero 3a 5 cemectp 112
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1/12(3| 4 |5| 6 | 7 8 9/10 | 11 |12|13| 14 15 16 17
5 JIP| | P | JIP| KonTtp.P. P | JIP JIP | Kourp.P. | IP| Bomp. Ok3

YcnoBHble 00603HAUEHUS:

TP — nuarHocTuyeckasi pabora;
JIP — naboparopHas paboTa;
Kourp.P. — koHTpOsBHAs paboTa;
Borip. Ok3 — BONPOCHI K 9K3aMeHY.

TEKyIIlI/lﬁ KOHTPOJIb yCIIeBaeMOCTH CTYyJEeHTOB IIPOBOAUTCA B IUCKPeTHbIe BpeMeHHbIe HHTepBaJlbl B

cnenyromux dhopmax:
[TMarHoCTUYeCKasi pabora;
yabopatopHas paboTa;

25721




¢ KOHTpO/bHas pabora;
e BOMPOCHI K FK3aMeHY.

IIpomMesKyTouHasi arTecTanus IPOBOAUTCS B opMax:
e 9K3aMeH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. Y. Hedénos, A. C. Curos. . Paguorexandeckue 1enu 1 curaanbsl. Mocksa: FOpaiit, 2020, s51. pec.

2. . B. Epmoga. . Paguorexunueckue 1jenu u curHanbl. Henmunediaeie tenu. CI16. 5T TY "BOEHMEX"
uM. [I. @. YctuHoga, 2008, 35. pec.

3. U. C. T'onopoBckuii. . PaguorexHuueckue 1iend U curHanbl. M.: CoBeTckoe paguo, 1977, 35 3k3.

4. M. T. UBaHoB, A. b. Cepruenko, B. H. Yiuakos. . PaguorexHruuyeckue 1jeny U curHanbl. CaHKT-
IMetepbypr: ITutep, 2021, 371. pec.

5. C. 1. backakos. . PaguorexHuueckue 1emny ¥ cursansl. M.: Beicias mkona, 2002, 44 3ks.

5.2. JlorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIMHE:

1. A. Bb. Cepruenko. . ITudpoast odpabotka curaanos. M.: ITurep, 2006, 3 3Kk3.
5.3. Ilepuoguueckue U3gaHus:

1. Pagnorexnuka — X XI Bek.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTy "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://urait.ru — O6pa3oBaresbHas rardopma «FOpaiT». I/ By30B U CCY30B.;
2. http://e.Janbook.com — 3BC JlaHs;
3. http://library.voenmeh.ru — ®ynnamenransHas oubmioreka BI'TY «k BOEHMEX» um. [1.®. YctuHoRa.

CoBpemeHHbIe TIpo¢eccHOHabHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HairioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonmHOTeKcTOBast 3ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTaTbHBIX UCCIIe0BaHNH.

MHdopmalioHHble CIIpaBOYHbIe CHCTEMBI:
1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcteenHol reHepati BI'TY "BOEHMEX" um. [I. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALIUH.

5.5. IIporpaMMHOe 0becIieueHue:

1. NI Multisim - akafieMuueckas Bepcus;
2. Mathcad Education - University Edition Term.

5.6. 'Hopmal[oHHbIe TEXHOIOTHU:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. NI Multisim - akajieMuueckasi Bepcusi;
2. Mathcad Education - University Edition Term.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.

10



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
PAIJVNOTEXHUYECKWE IIEITU 1 CUTHAJIBI

AnHoTanusa paboueii nporpaMMsl

Ouctuminia  PAIMOTEXHUUYECKUE ITEIIM W CUTHAJIBI  sgBisercs  AUCLUILTMHOU
o0sA3aTeIbHOH 4YacTH O/0Ka 1 mporpamMmbl TOATOTOBKM 10 HaripaeieHuto 09.03.01 Hugopmamuxa u
8blyUCAUMeNbHAsA mexHUKa. [IuCcUUIUIMHa peanu3yeTrcs: Ha ¢akynbrere M VHGOPMALIMOHHBIX U YTIPaBIISOLIX
cucrem BI'TY "BOEHMEX" um. [.®. YcrunoBa kadenpori M4 PAJVOSTEKTPOHHBIE CUCTEMBI
YITPABJIEHUS.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OITIK-2 crocobHOCTh IMOHMMAaTh IIPUHIUIBI pabOThI COBPEMEHHBIX WH(POPMAI[MOHHBIX TEXHOJOTMH U
MPOrpaMMHBIX CPeJCTB, B TOM UMCJ/Ie OTeUeCTBEHHOIO MPOM3BO/CTBA, U UCIO/b30BaTh UX MPHU peLIeHUH 3ajau
npodecCHOHaIBEHOM [1eSITeNIbHOCTH;
[TICK-4.2 criocoGHOCTh BBHITIONHATL MaTeMaTUUeCKOe MOJe/IMPOBaHKe OOBLEKTOB U TMPOLIECCOB TI0 TUITOBBIM
MeTOJHKaM, B TOM YHMCJ/Ie C UCTIO/b30BaHUEM CTaHAAPTHBIX MaKeTOB NPUK/IaAHbIX TIPOrPaAMM.

CogeprkaHue JUCLUIVIMHBI OXBaTbIBaeT KPYT BOIMPOCOB, CBA3aHHBIX C : 1. V3yyeHMeM W aHa/lvM30M CHUTHA/IOB,
TIPUMEHSIEMBIX B PaJIMOTEXHUKE U, B TOM UHCJIe, 00pabdaThbiBaéMbIX B OOPTOBBIX BBIUUCUTEBHBIX CUCTEMAX U
KOoMILIeKcax (Kmaccu@uKaiiysi, CrieKTpaibHbIN U KOPPeJILMOHHbBIN aHaMu3 JeTepMUHUPOBAHHbIX CUTHA/IOB). 2.
V3yyeHreM OCHOBHBIX MOJY/MPOBAHHBIX CUTHAJIOB, TIPUMEHSIEMBIX B OOPTOBBIX BLIUMC/UTEILHBIX CUCTEMAX U
KOMILUTeKcax. 3. AHa/lM30M AMCKPeTHbIX (IIM(POBBIX) CUTHA/MOB. 4. AHA/M30M OCHOBHBIX XapaKTE€PUCTHUK
JIMHEHHBIX ¥ HEJTMHEHHBIX PaJIMOTEXHUUECKUX TIeMeld U 3ydeHHeM Crocob0B pacueTa MpOXOXK/AE€HHs CUTHAIOB
yepe3 penu. S5.IlpakTueckKMM aHa/lW30M CUTHAJIOB U WX XapaKTEPUCTHK, B TOM YHMC/Ie MOZeIUpOBaHWeM
CUTHAJIOB | TMPOLeCCOB TTpe0bpa30BaHus CUTHAJIOB B OOPTOBBIX BBIUMC/IUTEILHBIX CUCTEMAX U KOMIUIEKCAX.
CopepxaHue AUCLUILIMHBI SIBJSIETCA JIOTUYECKUM TIPOAO/DKEHUMEM COAep)KaHus AUCLUIIMH: MaremaTuka,
®u3srKa, TEOpeTUUeCKHE OCHOBBI 31eKTPOTEXHUKHU.

[MporpamMmMoii AUCLMIIIMHBI TIPeJyCMOTPEHBI C/leAiyIoliie BUABI KOHTPOJIS:

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UArHOCTUYeCKas pabora;
¢ jyabopaTopHasi paboTa;
e KOHTpO/bHasi pabora;
e BOIMPOCHI K 3K3aMEHY.

HpOME)Ky'TO‘lHaH dTTecTalus IMpOBOAUTCA B CI)OPMaX:
¢ D3K3dMeH.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCLUIUIMHBI cocTaBiasgeT 5 3.e., 180 u. IIporpamMmoili AWCIUTUTHHBI

TIpeAyCMOTPeHbI JIeK[MOHHBIe 3aHsTus (51 41.), maboparopHsiii mpaktikym (17 4.), camocTtositesibHasi paboTa
ctygenTa (112 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
PAIJVNOTEXHUYECKWE IIEITU 1 CUTHAJIBI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLMIIMHBI cocTaBsgeT 180 4., u3 HUX 68 4. ayAUTOPHBIX 3aHATHM, U 112 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,
HaumeHoBaHme paboTbI Pexomenjiyemas 1ureparypa wac
Paspen 1. OcHOBHBIe NOHATHUSA AUCHMILIMHBI.
C. 1. backakos. . PaguorexHuueckue Ljenu 1
Krnaccuéukaryst CUrHa/oB 1 MX curHanbl: M.: Beiciias nikosna, 2002 (1) 5
XapaKTepHUCTHKH M. T. UBanos, A. b. Cepruenko, B. H. Yiakog. .
Pagnorexuuueckue nenu U curHassl: CaHKT-
[TetepOypr: ITurep, 2021 (1)
Teopernueckoe 1 mpakTHYeCKOe B. 1. Hedénoa, A. C. Curos. . Paguorexauueckue
MoZe/mMpoBanne eTepMUHUPOBAHHBIX 1jenu ¥ curHanel: Mocksa: FOpaiit, 2020 (1) 5
CHI'HaJI0B N. C. ToHopoBckwuit. . PaguorexHuueckue LeTy U
curHansl: M.: CoBeTckoe paauo, 1977 (1)
Wroro o pasgeny 1 10
Pazgen 2. CurHasibl, UX CleKTPaJIbHbIN H KOPPe/ISIMOHHbIN aHa/IHu3.
CnekrpasibHbli aHa/Iu3 . 15
TePHOANYECKNX CHTHATIOB N. C. T'oHopoBckuii. . PagroTexHuueckye Lienu U
- curHainel: M.: CoBeTckoe paano, 1977 (2)
CriekTpasbHbIN aHaIu3
C. . backakos. . PaguorexHyuueckue 1jeny 1 5
HerepuoArYe CKUX CUTHAJIOB
K = curHasel: M.: Briciias mikona, 2002 (2-3)
Opp&/IILMOHHDIN dHa/TN3 M. T. Uanos, A. b. Cepruenko, B. H. Yiuakos. . 5
TEPHOAMHECKHX CHIHA/IOB PagnoTexHuueckue 1ienu U curHasnbl: CaHKT-
KoppenuyoHHblil aHanu3 [MetepOypr: ITurtep, 2021 (1) 5
HemepuoANueCcKX CUTHA/I0B
Wrtoro no pasgeny 2 30
Paspen 3. Moay1rpoBaHHbIe CUTHA/IbI M X aHAJIM3.
M. T. UBanoB, A. b. Cepruenko, B. H. Yiuakos. .
MogaynvpoBaHHbIE CUTHAbI
PaguorexHuueckue Lieny U curHasnbl: CaHKT-
(aMruMTYyAHas1, yacToTHas U ¢a3oBast 10
[MetepOypr: ITutep, 2021 (2)
MOZIYJIALUSA)
C. . backakos. . PaguorexHyuueckue 1Ljeny 1
M curHasnel: M.: Briciias mikona, 2002 (4)
OAY/MPOBAHHBIE CUIHAIBI W. C. ToHopoBckuii. . PaguorexHuueckue Lemu U 5
(MMITy/IbCHAA MOZY/IALIA) curHasnel: M.: CoBeTckoe paauo, 1977 (3)
Wroro o pasgeny 3 15
Pa3pen 4. JIuHelHbIe paJHUOTeXHHYECKHE [[eIH C MOCTOSHHBIMH MapaMeTpaMH.
UacToTHBIE XapaKTePUCTUKU TUHENHBIX C. 1. Backakos. . PaoTexH14ecKye Lieny 1
PaJuOTeEXHUYE CKUX ueneﬁ C curHansl: M.: Beiciias IKOJIa, 2002 (8) 6
MOCTOSTHHBIMU TlapamMmeTpamMu N. C. T'oHopoBckuil. . PasoTexHuueckye 1enuy u
curHasnel: M.: CoBeTckoe paguo, 1977 (5-6)
BpemeHHble XapaKTePUCTHKH M. T. UBanos, A. b. Cepruenxko, B. H. Yiuakos. .
JIMHEWMHBIX PaJMOTEXHUIECKUX LIETIEU C PaguorexHuueckue Leny U curHasnbl: CaHKT- 6
Wroro no pasgeny 4 12
Paspen 5. [Inckperusanys pajHoTeXHUYECKHX CUTHA/IOB.
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BpemeHHo# MeTo/ pacueta curHania Ha | A. b. Cepruenko. . [TudpoBas 06paboTka CUTHAOB: 10
BBIXO/Ie IMHEeHHOUW paZiuoTeXHUYeCKOU M.: ITutep, 2006 (3-6)
Lienu M. T. UBanos, A. b. Cepruenko, B. H. Yiuakos. .
PaguorexHuueckue Leny U curHanbl: CaHKT-
JucKpeTU3aLys pagjuoTexXHAUe CKUX [TerepOypr: ITurep, 2021 (1-6) 5
CUTHAJIOB C. W. backakos. . PaguoTrexHuueckue 1enuy 1
curHanbl: M.: Beicias mikona, 2002 (15)
Wroro no pasgeny 5 15
Pazgen 6. OcobdenHoCTH IU(PPOBOI 06PAOOTKH CUTHAJIOB.
. C. . backakos. . PaguorexHyuueckue 1jeny 1
Ocobennocty HuQpoBoii 06padoTkH curHasel: M.: Briciias mikomna, 2002 (15) 5
CHIHATIOB A. B. Cepruenxo. . ITudpposas 06paboTKa CUrHAJIOB:
M.: ITutep, 2006 (3-6)
AHA/IM3 IPOXOXKAEHNS MMITY/IbCHOTO M. T. UBaHoB, A. b. Cepruenko, B. H. Yiuakos. . 10
CHrHa/a uepes JIMHEHYIO Lelb PaguorexHuueckue Lieny U curHasbl: CaHKT-
[MetepOypr: ITutep, 2021 (1-6)
Wrtoro mo pa3geny 6 15
Paspen 7. HeluHeliHbIe 1jeny U Mpeo0pa3oBaHue MMM PaJHOCUTHAIOB.
CBOMHCTBA HE/IMHEIHBIX Ljereil B. 1. Hedénos, A. C. Curos. . Paguorexauueckre 7
Lernu u curHanbsl: Mocksa: FOpaiit, 2020 (1-5)
TIpeo6pa3soBaHHs CUrHAJIOB B . B. Epuiosa. . Pa6HOTeXHquCKHe Lleny 1
He/TMHeHHBIX T[eTAX curHanbl. Henvnetinbie neru: CIT6.BT'TY 8
"BOEHMEX" um. [I. @. YcruHoBa, 2008 (1-11)
Wroro no pasgeny 7 15
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
PAJUOTEXHUYECKUE LIEIIN 1 CUTHAJIBI

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora
* KOHTpOJbHas pabora;

e BOMPOCHI K IK3aMEHY;

e jyabopaTopHasi paboTa;

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

KouTtposbHas padoTa
KoHTposibHasi paboTa 1Mo Tpoii/IeHHBIM TeMaM TeOPeTHUeCKUX U /1ab0paTOPHBIX 3aHATHI, a Tak e 10
BOIMPOCaM CaMOCTOSITE/TbHOU TIO/ITOTOBKH.

Bonpocsl K 3K3amMeHy
1. BBegeHne — npeiMeT paAiOTEXHUKH.
. O6o0I1IeHHAasA CTPYKTYpHAs CXeMa CUCTEMBI Tiepejau UH(OpMaIiu.
. PaioBOJTHBI M1 0COOEHHOCTH MX PAaCIpOCTPaHEeHusI.
. O6o01eHHast CTPYKTypa paIMOTEXHUYEeCKOTO KaHasa CBSI3U.
. Knaccudukanys curiasios.
. DHepreTuyeCcKye XapakTepUCTUKU 1eTePMUHUPOBAHHBIX CUTCHAIOB.
. [Ipyimepsbl curHaaoB, CBOMCTBA.
. [ToHsiTHE OPTOTrOHA/BHBIX CUTHAJIOB.
. Knaccudukarus pagrorexHuue cKux 1jere.
0. CriekTpa/bHBIN aHanu3 CUrHaIoB, TPUTOHOMETpUUeCcKUid psg ®ypebe.
1. Tpu ¢opmsbl nipesicTaBieHus psifia Pypbe.
12. CrieKTpbl epUoJNYeCKUX CUTHAJIOB.
13. CriekTpasibHbINA aHa/IU3 HerepuoAuyeCcKUX CUrHa/IOB.
14. TIpeobpa3oBanue Pypee.
15. CrieKTpbI Herepuogruye CKUX CUTHAJIOB.
16. CeoiictBa npeobpasoBanusi Pypeoe.
17. ®ypbe — aHa/IM3 HEMHTETPUPYEMbIX CUTHAJIOB.
18. KoppensLyoHHbIM aHa/ln3 [ileTePMUHHUPOBAHHbBIX CUTHAJIOB.
19. ABToKOppessioHHas PYHKIMS MepUoJUUeCcKOro CUrHaia.
20. ABTOKOppeALMoHHas (YHKLIMS HellepuoANYeCcKOro CUrHasna.
21. B3aumHas KoppessivoHHast QYHKLHS.
22. CBs13b MeXXy KOpPpeJALMOHHBIMA (DYHKLIMSMH U CTIEKTPaMH CUTHAaJIOB.
23. Mogynsiuys U 1eMOAY/SLUsl CUTHAOB.
24, AMIIATYHast MOAYJISILUS.
25. OaHOoTOHAsBHAS (TrapMOHUYeCKast) aMIUTUTYAHAasT MOAY/ISLIVS.
26. lemonynsuus (netektrupoBanue) AM — curHarna.
27. Pa3HOBUAHOCTH aMIUIUTYAHOW MOJY/ISILIVMU.
28. Mopaynsitusi CUrHasI0B: yrioBas Moay/siust (PM, UM, rapMoHudecKasi yIyioBasi MOAYJISALUSA).
29. KBagparypHasi MOAYJISLIUS.
30. AMIUTUTYAHO-UMIY/IbCHAsi MOAYJISILIUS, BHYTPUUMITY/IbCHast Moaynsuus, JIUM — curnan, HIIUM, BUM.
31. AMIuIMTyHasi, YacTOoTHas U (ha30Basi MAHUITY/ISLIVN.
32. JIuHelHbIe LeMu C OCTOSIHHBIMU ITapaMeTPaMu.
33. HacToTHBIE U BpeMeHHble XapaKTepPUCTUKY JIMHENHBIX LieMen.
34. PagmoTexHryeckyre Leny ¢ 00paTHO# CBsi3bl0, K03 duuyenT nepegauu Henu ¢ OC, KiaccuduKkarus BUA0OB
OC.
35. JIuckpeTu3alysi CUTHAJIOB, yacToTa HalikBucra.
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36. CriekTp AWCKPETHOr'O CUrHaJIa.

37. Bnusinve ¢hOpMbl AUCKPETU3UPYIOIIMX UMITY/IbCOB Ha CIIEKTP.

38. Teopema KotesibHUKOBa.

39. [TnckpeTHOe TipeoOpa3oBanue Oypbe.

40. CpolicTBa JUCKpeTHOro npeobpa3oBanust Oypoe.

41. Anroputm GeIcTpOro rpeobpasopanus Oyphbe.

42. Knaccudmkarust AUCKPeTHBIX CUCTEM.

43. AnropuT™ AUCKPeTHOH (prbTparyy.

44. 7 — npeobpasoBanue, cucteMHasi PyHKLUS JUCKPETHOTO QUIBTPA.
45. ®opMbl peanu3aliy L[UGPOBBIX QPUILTPOB.

46. HenuHeliHble paJuoTeXHUUECKYe 1IeTH.

47. HenvHelHble 37IeMeHTHI, UX XapaKTePUCTHUKU U TlTapaMeTphl.

48. AnnmpokcrMaLus XapaKTepUCTHK HeJTMHENHBIX 371eMEHTOB.

49. MeToAbl CIeKTPaJbHOTO aHaIn3a HeJIMHeNHBIX Lierei.

50. BriienieHre noe3HbIX COCTAB/SIOMIMX U3 CIIEKTPa OTK/IMKA HeIMHeHOIo 371eMeHTa.
51. YMHOXXeHHe YaCTOTBI.

52. JIuHeliHOe ¥ HeNIMHeWHHOe yCU/ieHe CUTHaJIOB.

53. TlonyueHue CUTHA/IOB C aMIUIUTYAHOM M YITIOBOM MOAY/IALIEH.
54. [leTeKTHUpOBaHWE CUTHAJIOB.

55. ABTOKO/IeOaTe/TbHBIE T[EeMH.

56. Bo3HUKHOBeHUe KoyieDaHUY B aBTOreHeparope.

57. YcnoBue cyleCTBOBAHUS IMOCTOSIHHBIX KOsle0aHWii B aBTOreHeparope.
58. PexxuMbl caMoB030Y>KieHus Kosie0aHWi B aBTOreHepaTope.

JTa6oparopHas paGora
JlaboparopHasi paboTa BBINOHSETCS 110 3alaHHOM TeMe U COCTOUT U3:
1. TeopeTnueckasi (pacueTHasi 4acThb).
2. ITo 3amanuto mperiofaBaTelisi - SKCIIepUMeHTasIbHas YacTh (MojenpoBadue Ha [1K).
KpuTepuii orjeHUBaHUS:
1. MuHuMasbHbIe TpeboBaHus (06asTbl): B 1[e/I0M KOPPEKTHO BBITIO/THEH TEOPETUYECKUI pacueT (pellieHue
3a7lauu) 10 TeMe paboThl.
2. MakcuManbHbIN 6asi BEICTaB/SIeTCS B C/Iydae, eCv MOJTHO Y TIPAaBUI/IbHO BBITIONHEHBI BCe 3a/jaHust
TIperiofiaBaresisi 10 TeMe pabOTHI; JaHbl BePHbIE OTBETHI Ha AOTIOIHUTETbHBIE BOTIPOCHI.

JK3amMeH

Ha sK3ameHe cTyzeHTy TnipejiaraeTcsi 2 TeopeTUuyeckrx Boripoca. KoppekTHbIl 0TBeT Ha OZUH BOIIPOC -
"yIOBIETBOPUTE/ILHO", HETIOHBIM OTBeT Ha 06a Borpoca -"xoportio". Pa3BepHyThIN OTBET Ha 00a BOmpoca -
"OT/IMYHO".
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaunmeHoBaHue pa3/ie/ioB U
JUJAKTHUECKUX eJUHHILY

BCEI'O

AynuTopHBIe
3aHATHA B
KOHTAKTHOM

¢opme

BCET'O
Jlekpyu
JTaGoparopHbIii

MPaKTHKYM

CamocToaTe/1bHasA
pabora cTyaeHTOB

dopmupyemast
KomIeTreHus, %

OIIK-2

I1CK-4.2

HAVMMEHOBAHUE
OIIEHOYHOTI'O CPE/ICTBA

Pazfen 1. OcHOBHBbIE IOHATHA
JMCIIUILTHHBI.

17

10

Bonpocs! K
JK3aMeHy,
KontposnbHas
pabora,
JlabopatopHast
pabora

Pazpgen 2. Curaasbl, X
CIeKTPa/IbHBIA U
KOPpe/IAIHOHHBIN aHa/IU3.

52

22 | 14 8

30

40

Borpocs! K
JK3aMeHy,
KontponbHas
pabora,
JTabopaTopHasi
pabora

Paszpgen 3. MoayiupoBaHHbIe
CUTHAJIbI U MX aHAJ/TU3.

22

15

20

10

Bonpocs! K
3K3aMeHy,
KonTtposnbHas
pabora

Paspgen 4. JIuneliHblie
PaHOTEXHUYECKHE [IEeNH C
MOCTOSTHHBIMY TlapaMeTpaMu.

18

12

20

Bonpocs! K
JK3aMeHy,
KonTponbpHas
pabora

Pa3pen 5. luckperusanus
PaANoTeXHNUYEeCKUX CUTHA/IOB.

29

14 8 6

15

10

25

Bonpocs! K
JK3aMeHy,
KontposnbHast
pabora,
JTabopaTopHasi
pabora

Pa3gen 6. OcobeHHOCTH
nudpoBoii 00pabOTKH CUTHAJIOB.

21

15

10

10

Bormpocs! K
JK3aMeHy,
KontposnbHas
pabora

Pa3pen 7. HevHelHbIe LeNd U
npeodpasoBaHue UMH
PaJHOCHTHAJIOB.

21

15

20

Bonpocs! K
3K3aMeHy,
KonTtposnbHas
pabora

Bcero 3a 5 cemectp

180

68 | 51 17

112

100

100

Bcero no gucuuIinHe

180

68 | 51 17

112

100

100

16
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Kputepuu oneHuBaHus

OIIK-2

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 11

Ne 12

Bonpocbl omkpbimozo muna:

CdopmynmpyiiTe 0CHOBHBIE OTpe/iesieHHs (0COOeHHOCTH), XapaKTepHU3yoIIe
JIMHENHYIO PaJJMOTeXHUYECKYIO L{eTlb.

CdopmynmpyiiTe 0CHOBHBIE OTpe/iesieHHs (0COOeHHOCTH), XapaKTepHU3yoIIe
HeJIMHeHYI0 PaZl0TeXHUUECKYIO Lellb.

CdopmynmupytiTe ycioBre OPTOrOHAIBHOCTH 2-X CUTHAJIOB Ha 3aZIldHHOM BPeMEeHHOM
WHTepBaJie.

CurHassl, y0BJIETBOPSIOLME KAKMM YCI0BUSAM, MOT'YT II0[|BeprarbCsi Pa3jioyKeHuIo B
psaz Pypbe?

ITepeunciute BUABI MOLY/IALMY, U3yUYeHHBIE B Kypce «PafuoTexHU4ecKue Liely U
CUTHAJIBD»

Kakast yactoTa curHasa OyieT COOTBETCTBOBATh JTUHE BOTHBI 3CM?
(OtBet npeacTaBUTh B Merarepiiax)

Kaxkast yactoTa curHana OyZieT COOTBETCTBOBATh J/IMHE BOJTHBI 8MM?
(OtBet npeacTaBUTh B Merarepiiax)

Kakasi iyTuHa BOJTHBI Oy/leT COOTBETCTBOBAaTh yactote 10T T1?

(OTBeT 3amucarb B CAaHTUMETPAX)

Borunciiite B3aMMHY0 3Hepruro curHaaoB S1(t) u S2(t) Ha uHTepBasie, paBHOM ePUOAY
roBTopeHUst curHana S1(t). OTBeT MpeCTaBUTD B JI)KOY/ISX U OKPYTJIUTh [0 LeJI0T0
3HaueHwUsl.

S1(t)=10-cos(10wt);

S2(t)=4-cos(20wt);

®»=1KTI1,.

Borunciite B3aMMHY0 3Hepruro curHaaos S1(t) u S2(t) Ha UHTepBasie, paBHOM TTePHOAY
roBTopeHust curHana S1(t). OTBeT MpeCTaBUTD B I)KOYJISX U OKPYTJIUTh [0 1[eJI0T0
3HaueHwUs.

S1(t)=30-cos(30wt);

S2(t)=24-cos(60wt);

®=10KT.

OnpezenuTe CKBaXXHOCTH C/IeyHOLL[ell Teprornueckoi rmoc/ieloBaTeIbHOCTH
VIMITYJ/IbCOB:

S(t),B

1 1 |
0 1 2 3 4 5 6 7 8 9 t, mc

OHpeAE‘HI/ITe CKBa>)KHOCTb CJIE,ELy'I-OI.Lleﬁ HepHOAHQECKOﬁ 11ocjiea0BaTe/IbHOCTHU
HUMITYJ/IbCOB:
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Ne 13

Ne 1

Ne 2

Ne 3

L UL I :"'
012 3 4 56 7 89 t, me

OnpefienuTe CKBYKHOCTB C/IeAYIOLeN ITepruoiude CKOM M0C/Iej0BaTeIbHOCTH
HMITY/IbCOB:

S(t), B
Ah H H W

] | I | I 1 | | I | >
0 1 2 3 4 S 6 7 8 9 10 11 12 t, mc

Bonpocbl 3akpbimoeo muna:

B PaAUOTEXHUUYECKUX U I/IH('])OpMaL[I/IOHHI:IX CUCTeMax AeTepMHWHHUPOBAHHBIM CUT'HA/JIOM
Ha3bIBAIOT:

A. Curnasn, KOTophiii B 110001 MOMEHT BpeMeHH NIPYHUMaeT KOHKPeTHOe 3HaueHue C
HEKOTOopoii BeposiTHOCTHIO OT 0 710 1.

b. Curnan, 711 KOTOPOTO BHITIO/THEHA TUCKPETH3al[|s 110 BpeMeH! 1 KBaHTOBaHUE T10
YPOBHIO.

B. Curnar, aMIJIMTY/HBIN CIIEKTP KOTOPOTO SIB/ISI€TCS JUCKPETHBIM.

I'. CurHai, MTHOBEHHOE 3HaUeHHe KOTOPOTo B IF000 MOMEHT BPEMEHU U3BECTHO TOUHO
(C BepOSITHOCTBLIO PaBHOM €JMHUIIE).

B PaAUOTEXHUUYECKUX U I/IHd)OpMaI_[I/IOHHI:IX crucreMax CﬂyqaﬁHbIM CHUI'HA/JIOM Ha3bIBAKOT:

A. CurHan, KOTOpbIii B 11000 MOMEHT BpeMeHH NIPUHHUMaeT KOHKPeTHOe 3HaueHHe C
HeKoTopoii BeposTHOCTBIO OT 0 710 1.

b. Curnan, 711 KOTOPOTO BBHITIONTHEHA TUCKPeTH3al[ys 110 BpeMeH! Y KBaHTOBaHUE 110
YPOBHIO.

B. Curxan, aMIUIMTY[HBIN CIIEKTP KOTOPOTO SIBMSIETCS AUCKPETHBIM .

I'. CurHan, MrHOBeHHOE 3HaUeHHe KOTOPOTo B IF000M MOMEHT BpEMEHU U3BECTHO TOUHO
(C BepOSITHOCTBIO PaBHOM €JMHUIIE).

CurHasiel OpTOroHabHbI HA BpeMeHHOM MHTepBarie (t1, t2) ecru:

A. VIx B3auMHag 5Heprusi He paBHa HYJ/II0 Ha 3TOM WHTepBae.

b. Vx B3aMHast SHeprus He paBHa HYJIIO 3a MpefiesiaMy BHTepBasa (t1, t2).
B. CymMa Ux MOIIIHOCTeld KOHeuHa.

I'. VIx B3auMHas 5Heprus paBHa Hy/O Ha MHTepBase (t1, t2).

KoadduieHTsl pa3noykeHust CUrHaaa B 000061teHHbIH psig S(t)=C0-@0(t) + C1-¢1(t) +
C2:p2(t)+ ... + Cn-on(t)+ ... onpenensroTcs Kak:

A. OTHoILLIeHHe SHepruy CUrHaia K B3auMHOM SHepPruu 0asrucHBIX QYHKLMH

b. OTHoIIeHWe B3aMMHOM SHePruy CUrHaja u 0asucHol GyHKIUY K SHepruu 6asucHon
(yHKLUH.
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B. OTHorieHue sHepruy 6a3McHON QYHKI[UM K B3aUMHOW SHEPTHY CUTHAsa U 6a3ucHo
byHKIMN.

I". OTHOIIEHWE 3HEPTUY CUTHA/A K SHepTry 06a3rucHOM (hyHKIUH.
Ne 5 CKBayKHOCTBIO MTepPHUOJ1UeCKOM TI0C/Ie/[0BaTe/IbHOCTH UMITY/TbCOB Ha3bIBakOT:

A. OTHOLIeHWe JUTEeNBHOCTH CUTHAJIA K ero mepuomy.
B. OTHoLIEeHWe ATUTeNbHOCTH UMITY/IbCOB K MEPUOAY UX C/el0BaHUSI.
B. OTHolueHue nieprosa cjef0BaHUs UMITYJIbCOB K UX JJIUTENTbHOCTH.

I'. Het BepHOro oTBeTa
Ne 6 IMpsimoe npeobpa3zoBanye ypbe M0O3BOJISET BHIUUCIUTH CIEYIOIEe:

A. CriekTpanbHYIO IJIOTHOCTh CUTHAjAa S(w) 110 U3BeCTHOMY CUTHAY S(t).
b. Curnan S(t) rio ero W3BeCTHOM CIieKTPaJbHOMN MJIOTHOCTH.
B. Curnan S(t) o ero n3BeCcTHOMY aMIUIUTYJHOMY CIIEKTDY.
I". Curnan S(t) o ero u3BeCTHBIM K03 PULIMIeHTaM pasioKeHHs B KOMITIEKCHY10 (opMy
psana dypee.
Ne 7 Oo6parHoe ripeobpa3oBanie @ypbe MO3BOSIET BHIUUCIUTD ClleyIolee:
A. CnieKkTpanbHYI0 IJIOTHOCTh CUTHaja S(w) 1o U3BeCTHOMY CUTHAY S(t).
b. Curnan S(t) 110 ero U3BeCTHOM CIIEKTPA/ILHOM MJIOTHOCTH S(®).
B. Curnan S(t) 1o ero M3BeCTHOMY aMIUIUTYIHOMY CTIEKTDY.
I". Curnan S(t) o ero u3BeCTHBIM KO3 UITMEHTaM pa3jIOKeHHUs B KOMITIEKCHYH0 (popMy
pspa dypee.
Ne 8 OTMeTbTe CBOMCTBA, KOTOPhIE BEPHBI JJisl B3aUMHOW KOppesisaiuoHHON (hyHKImN (BKD)
[BYX CHT'HajI0B (OAMH WM HECKOJIBKO BEPHBIX OTBETOB):
A. 3Hauenne BK® mipu 1 = 0 He sB/II€TCI MaKCMMa/IbHO BO3MO)KHBIM.
b. 3nauenne BK® mipu 1 = 0 siBjisieTCsi MaKCMMaJIbHO BO3MOXKHBIM.

B. C pocrtom abcosmoTHOro 3HayeHust T BK® curHanoB ¢ KOHeYHOM SHepruel 3aTyxaer.

I BK® siBnsieTcst HeueTHOM (PyHKITHEH.
Ne 9 OTMeThbTe CBOMCTBA, KOTOPbIE BEPHHI [I/IsT aBTOKOPPe/IAIMOHHON dyHKIMM (AKD)
HeTIeproJNueCKOro CUrHasa (O[iH WM HeCKOTbKO BepHBIX OTBETOB):

A. 3nauenrie AK® nipu T = 0 paBHO cpe/iHel MOIITHOCTH aHa/IU3UPyeMOro CUrHasa.

b. PasmepHocTh AK® paBHa KBajjpaTy pasMepHOCTH curHana (B2, eciv pasmMepHOCTb
CUTHAara - HamlpsbKeHue).

B. 3nauennie AK® nipu t = 0 paBHO 3Hepruu aHaaIM3UpPyeMoro CUrHaJa.
I. AKD sBnsieTcs ueTHOU (GyHKIMeM CBOero apryMeHTa.

[. C poctom abcomoTHoro 3HaueHusi T AK®D curHaia c KOHeUHOM SHepruel 3aTyxaer.
Ne 10 Bribepute yTBepK/eHUs, KOTOPbIE SB/SIOTCS BEPHBIMU (OIUH WA HECKOJIBKO BEPHBIX
OTBETOB):

A. llens siBsieTcst HeIMHEHHOM, eC/i Bce K03((ULeHTb! ONMChIBaIOLLIETo ee
mnddepeHMaIbHOTO YpaBHEHHS 3aBUCSAT OT BDEMEHH, HO He 3aBUCST OT BeJIMUHHBI
BXOZIHOTO BO3/Ie[iCTBUS.

b. Llenb siBAsieTCsA HETMHEMHOM, eC/i XOTs1 ObI O[UH U3 KO3(D(UI[HEHTOR OIMUCHIBAIOILIETO
ee nuddepeHIMaTLHOTO YPaBHEHHS 3aBUCUT OT BEJIMUMHBI BXOJJHOTO BO3/IEHCTBYS, HO

19



Ne 11

Ne 12

IICK-4.2

Ne 1

Ne 2

Ne 4
Ne 5

Ne 6

Ne 7

Heé 3aBUCHUT OT BpEMEHH.

B. Ilenb siBnsieTCs HeTMHEWHOM, eC/y TIapaMeTPhI XOTsI ObI OHOTO M3 BXOASAIIUX B Hee
PaIMOTeXHUYeCKUX 3/IeMEeHTOB 3aBUCSIT OT BeJTMUMHBI BXOJHOTO BO3ZeHCTBUS.

I". Llenb siBAsieTCsI HeJTMHEMHOM, eciv BCe KO3 UIIMEHTHI OMUCHIBAIOIIEro ee

b depeHIaIbHOT0 YPaBHEHHUS — TIOCTOSIHHBIE BEJTMUMHBI, HE 3aBUCSAIINE OT BDEMEHH
Y BXOJHOTO BO3/I€MCTBUS.

Bribepute u3yueHHbIE B Kypce JIEKI[UH METO/bI arllpOKCUMAI[UU XapaKTePHUCTUK
HeJTMHeUHbIX 3/1eMeHTOB (11erieii) (0IWH MU HeCKOJIbKO BePHBLIX OTBETOB):

A. MeTog annpokcrMaly XxapakKTepUCTHKU LienH (3/1eMeHTa) MOJTMHOMOM.
b. MeToz KyCOYHO-TMHEWHOW anMpOKCUMALWH.
B. MeTtoz yria oTceuku.

I'. MeTopA, 0CHOBaHHBINM Ha UCIO/b30BaHUY TPUTOHOMETPUUECKHX (POPMY/ KpaTHOTO
aprymMeHTa.

. Metoz, pa3nokeHus1 B TPUTOHOMeTpUUecKui psg, Pypoe.

E. MeTo armrpokcuMalivii BXOAHOTO TapMOHHUYECKOT0 BO3AeUCTBUS PAAOM (YHKITHIA
Bepra.

UTo 13 repeurcieHHOrO HI)Ke OTHOCUTCS K MeTOZlaM CIIeKTpabHOTO aHa/mn3a
HeJTMHeMHBIX 1ereii? (OAMH WM HeCKOIBKO BEPHBIX OTBETOB)

A. MeTop KyCOUHO-TMHeHHOM armrpoKCUMaLWu.
b. MeToz pa3noykeHWe CUTHaia B TPUTOHOMETpUYeCKUi psj, Dypee.

B. MeToz, ocCHOBaHHbBIM Ha UCII0/Ib30BaHUN TPUTOHOMeTpHUUeCKUX (POpPMy/ KpaTHOTO
aprymMeHTa.

I'. MeTtop, yr/ia OTCeUKH.

Bonpocbl omKpbimozo munda:

Cdopmynupytite Teopemy KoTe/bHUKOBA (B 4aCTH BBIOOPA YaCTOThI AUCKPETU3ALIUN
CUTHasa).

CdopmynupytiTe 0cOOEHHOCTH ITPUMEHEHHSI a/ITOPUTMOB OBLICTPOTO MPeoOpa3oBaHUs
®ypre (BI1D).

(B YaCTH TOUHOCTHBIX XapaKTEPUCTHUK, OBICTPOAEHCTBUS Y OrPAaHUUYEHHI Ha CUTHAJIbI)

Yro u3 cebst pe/iCTaBSIET CIIEKTP AUCKPETHOTO CUrHasa (TI0 CPaBHEHHUIO CO CIIEKTPOM
KWCXOHOTO CUTHAasa)?

JI/11 KaKUX CUTHAJI0B IIPUMEHSIETCS AUCKpeTHOe npeobpa3oBanue Oypoe (JI1D)?
CdopMynupyiiTe 0CHOBHBIE JOCTOMHCTBA U HEJJOCTATKH 1TU(poBOii 00paboTKu
CUTHAJIOB.

OripesieTUTe pacCTOsTHUE MeXXAY COCeTHUMU CIIeKTpabHBIMU COCTAB/ISIOIMMU B
aMIUIUTYJHOM CITeKTpe Crefyrolel reprouueckoi mocaegosareibHocTd. OTBeT
TpeJICTAaBUTD B Tepliax C OKPYIVIeHUeM /IO 11e/IoT0 3HaUeHHst

5(t), B

p— p— >
0 1 2 3 4 5 & 7 8 9 t, mc

OnpezestuTe pacCTOsTHUE MEX/y COCEJHUMU CTIeKTpaabHbBIMU COCTAB/ISIFOIIMMU B
aMIUIMTYJHOM CITeKTpe Ceayrolel reprouueckoi rocaegoBareibHocTd. OTBeT
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NpeacCTaBUTh B IrepliaX C OKpyIVIEHHeM [0 1e/10Tr0 3HaUeHWs

S(t), B
L S(),
A
"
| | | T -
o 1 2 3 4 5 6 7 8 9 t, mc
Ne 8 OmnpejienuTe pacCTOsSIHUE MeXKAY COCEJHUMH CIIEeKTPa/IbHBIMU COCTAB/ISIFOLMMY B

aMIIMTYIHOM CIIEeKTpe CIeAyIoLel IeprHofuiecKoii rocsieoBarenbHOCTH. OTBeT
TPeACTaBUTh B repliax C OKPyIJIeHWEeM JI0 11eJIor0 3HaueHust

S(t), B
| H 1 H H
4 6 7 8 10 11 12
Ne 9 OnpezennTe pacCTOSTHUE MEX/Y COCEJHUMU CIIEeKTpaabHBIMU COCTaB/SIOIINMU B

dMIUVIMTYJHOM CIIEKTDE CJIQ/:[YIOLL[Eﬁ HepHO,qHHECKOﬁ rnoc/jiea0BaTe/IbHOCTH. OtBeT
MpeiCTaBUTh B repljaXx C OKpyIrjIeHrueM 40 COThIX /:[O]'IEﬁ.

S(t),B
L S(),
A
.
1 1 | -
0o 1 2 3 4 5 6 7 8 9 t,c
Ne 10 OnpejieuTe MUPUHY [VIABHOTO (11€PBOT0) JierecTkKa B aMIUIUTYHOM CIIeKTpe

cnenytomiero curdana. OTBeT Mpe/CTaBUTh B repLiax C OKPyIJIeHHeM [0 COTHIX J0JIeH.

\S(t}, B

0 10 tc

Ne 11 OnpezenuTe MHUPUHY IJIaBHOTO (T1€PBOT0) JiefleCcTKa B aMIUIUTYIHOM CIIeKTpe
cnenytoiero curHana. OTBeT Mpe/iCTaBUTh B Teprjax C OKPYIVIEHHEeM 10 ThICSTIHBIX
JoJien.
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S(t), B
L S()

—
-~

| I | | | | | | |
0O 1.2 3 4 5 6 7 8 9 t,C
Ne 12 OnpezennTe MYPUHY [VIaBHOTO (T1€PBOI0) JIefecTKa B aMIUIUTYIHOM CIIeKTpe

cnenytorero curdana. OTBeT Mpe/ICTaBUTh B Tepriax C OKPYIVIEHUEM [0 ThICTUHBIX
JTOJTei.

L S(t), B

~
T T T T | I~

| I I |
0 2 4 6 8 10 12 14 16 t,c

Ne 13 OnpezennTe MKUPUHY IVIaBHOTO (T1€PBOT0) JIefecTKa B aMIUIUTY/IHOM CIIeKTpe
c/lepytolero curiana. OTBeT Ipe/iCTaBUTh B repliaX C OKPYIVIEHHEM [0 COTBIX JJO/el.

S(t), B
L S(0),

0 1 t, mc

Ne 14 OnpezennTe MYUPUHY [VIaBHOTO (T1€PBOTr0) JIefecTKa B aMIUIUTYIHOM CIeKTpe
c/lepytolero curuana. OTBeT Npe/iCTaBUTh B repliaX C OKPYIVIEHHWEM [0 COTBIX JJOJIel.

S(t), B
LS,
A
.
T 1 1T T 1 T | I
0 0.03 tc
Ne 15 OnpezennTe MMPUHY [VIaBHOTO (M1€PBOTr0) JIefecTKa B aMIUIUTYHOM CIeKTpe

cnenytoiero curHaaa. OTBeT MpeACTaBUTD B repliaX C OKPYIVIEHHEM 10 COTBIX 0JIel.
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Ne 16

Ne 17

Ne 1

Ne 2

Ne 3

Ne 4

S(t), B
L S()

T T T T T 1 T
0o 1 2 3 4 5 6 7 8 9 t, mc

Onpe/e/iuTe MIUPUHY IVIABHOTO (TIEPBOTO) JENeCTKa B AMIUIUTY/JHOM CIIEKTpe
cnepytouero curiana. OTBeT Npe/CTaBUTh B repliax C OKPYIJIEHHeM [0 COTBIX JOJeH.

L, S(t), B
A
| I | I I I | 1 | | }
0 10 t, mc

OmnpezenuTe IMUPUHY I7IaBHOTO (T1€PBOT0) JIeTleCTKa B aMIUTUTYIHOM CIIEKTpe
cnenytoirero curHana. OTBeT Mpe/iCTaBUTh B TepIiax C OKPYIJIEHUeM JI0 COTBIX JOJeH.

A S(t),B

A 4

T T T T T T T 1 ]

0 2 4 6 8 10 12 14 16 t, mc

Bonpocbl 3akpbimozo muna:
IIpo nmapy curHanoB S1(t)=A-cos(2wt) u S2(t)=B-cos(4nt) MOXXHO CKa3aTh C/iefyoliee:

A. B3auMHast 3Heprusi STUX CUTHa/IOB paBHa 0 Ha JTFOOOM BPEMEHHOM MHTepBarie.
b. Curnanet S1(t) u S2(t) IBASIFOTCSI OPTOrOHABHBIMH TOJIBKO Ha UHTEPBasie 4ot.
B. Curnanst S1(t) u S2(t) siBASITOTCSI OPTOrOHAABHBIMU TOIBKO Ha UHTepBasie 2wt*4mt.

I'. B3anmHas sHeprust curdaioB S1(t) u S2(t) paBHa rpon3BeseHno A Ha B.
ITpo mapy curnanos S1(t)=A-cos(3wt) u S2(t)=B-cos(6wt) MO>KHO CKa3aTh CieAyIoIee:

A. CurHans! S1(t) 1 S2(t) ABASIOTCA B3aMMHO OPTOTOHA/IBHBIMU JIDYT APYTY.
b. Curnanst S1(t) u S2(t) sIBASIFOTCS1 OPTOrOHAIBHBIMU TOJIBKO Ha UHTepBaie 18mt.
B. Het npaBuibHOrO OTBeTA.

I'. B3aumHas sHeprus curHanoB S1(t) u S2(t) paBHa npor3BefeHnto A Ha B.
CriekTpasibHast IVIOTHOCTh CYMMBI 2-X CUTHA/IOB paBHa:

A. CBepTKe CIIeKTpa/bHbIX IIJIOTHOCTEH 3TUX CUTHAJIOB.

b. ITpousBesieHNIO CIIeKTPa/IbHBIX MJIOTHOCTEH 3TUX CUTHAJIOB.

B. CBepTke 0fJHOTO CUTHAJIA CO CTIEKTPa/IbHOM (DyHKIIMeH Apyroro CUrHaia.

I". CymMe crieKTpasibHbIX TJIOTHOCTeH 3TUX CUrHAIOB.

ITpu 3a7iep>KKe CUrHasIa BO BpeMeHHOW 00/1acTy Ha BpeMsi T ero CIieKTpasibHast
TUIOTHOCThb MEHSIeTCsI CIeAyIoLM obpa3om:
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A. ®a30BbIii CIEKTP He MEHSIeTCs, aMILTUTYAHBIN CIIEKTP YMHOKaeTcs Ha T.
b. CniekTpasibHas JIOTHOCTh CUTHA/Ia YMHOXKAETCs Ha e-iwT.
B. AMIUTUTYHBIN CIIEKTP He MeHsIeTCs, (Pa30BbIi CTIEKTP YMHOXAETCS Ha e-imT.

I'. CriekTpasibHast TJIOTHOCTb CUTHAJA Je/TUTCS Ha e-imT.
Ne 5 CrnekTpasibHas IVIOTHOCTb NPOX3Be/leHus 2-X CUTHA/IOB paBHa:

A. CymMe crieKTpasbHbIX MJIOTHOCTEM 3TUX CUTHAJIOB.
b. ITpousBesieHnI0 CrIeKTPasbHBIX MIOTHOCTEN 3TUX CUTHAJIOB.
B. CBepTKe clieKTpa/ibHbIX IVIOTHOCTEN 3TUX CUTHAJIOB.

I". CBepTke 0jHOTO CUTHasa CO CIeKTpalbHOU (DYHKI[Mel IPyroro CUrHala.
Ne 6 CrnekTpa/ibHasi INIOTHOCTb CBEPTKU 2-X CUIHA/IOB PaBHa:

A. CymMe crieKTpasibHbIX IJIOTHOCTeH 3TUX CUIHAaJIOB.
b. ITpousBesieHNIO CIIeKTPa/IbHBIX MJIOTHOCTEH 3TUX CUTHAJIOB.
B. CBepTKe cIieKTpanbHbIX IVIOTHOCTEN 3TUX CUTHAJIOB.

I'. CBepTKe OAHOIO CUTHA/A CO CeKTpaJbHOM (pyHKI[Mel APyroro cCurHasia.
Ne 7 ITpu auddepeHLIMPOBaHUM CUTHAIA BO BDEMEHHOM 00/1aCTH €ro CrieKTpasibHas QyHKIUS
W3MeHSIeTCs CJIeTyHOLM 00pa3oM:

A. K aMIymTyIHOMY CIIeKTPy CHrHasa 00aB/sieTcs im.
b. CriekrpanpHast QyHKIMS UCXOAHOTO CUTHAIA YMHOKAeTCs Ha iw.
B. CniekTpasnbHas (yHKLIMS UCXO[HOIO CUTHAA JleITCS Ha iw.

I'. CniekTpanbHas (hyHKLMSI CUTHaJia Mpy ero AuddepeHIMPOBaHUYA BO BPEMEHHOU
00/1acTy He U3MEeHsIeTCsl.

Ne 8 B kakux ciyuasix curHasiel S1(t) u S2(t) OyayT HeKOppenUpOBaHHBIMU (OVUH WU
HEeCKOJIKO BepHBIX OTBETOB)?

A. B ciiyuae, eciu (a3oBbie CIIeKTPbl 3TUX CUTHA/IOB COBITAJAOT.
B. B cnyuae, eciiv a30Bblie CIIEKTPhI 3TUX CUTHAIOB PaBHBI HY/IIO.
B. B aiyuae, ecnm UxX CrieKTpasbHbBIE TJIOTHOCTH OIMHAKOBHIE.

I'. B cityuae, ecnu X crieKTpasbHble IJIOTHOCTH He TepeceKaroTcsi (CoOCpe/loTOUYeHb! B
Pa3MUYHBIX YaCTOTHBIX UHTEpPBasax).

[. B ciyuae, ecsiv B3auMHasi HEpPrysi 3TUX CUTHA/IOB PaBHA HYITIO.
Ne 9 CornocTaBbTe CUIHA/Ibl U COOTBETCTBYHOIIHE UM BU/IbI CIIEKTPA/IbHBIX TVIOTHOCTEH:

1. ITepuogrueckuii CUrHail.
2. INCKpeTHBIM CUTHAT.

3. mnynbcHbli (GUHUTHBINA) CUTHAII.

A. ®a30BhIi crieKTp Bcerza paBeH 0.
b. AMmuuTygHbIl criekTp Bcerga paseH 0.

B. B o611em ciiyuae 6eCKOHEUHBIH CITEKTP.
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Ne 10

Ne 11

Ne 12

I". IleprofruecKuii CrieKTp.

. INCKpeTHBIH CIIEeKTP.
OTMeTETe yTBEP)KAeHHsI, KOTOpble OyAyT BePHBIMU 15 U(POBBIX GUIBTPOB (OJUH WU
HeCKOJIbKO BEPHBIX OTBETOB):

A. B HepeKypCHBHBIX [[()POBBIX (GUIBTPAX MPH BBIYHCIEHUSAX HE UCIIO/b3YHOTCS
Npe/bIAYILe OTCYEThI BBIXOJHOTO CHIHA/Ia, ITPH 9TOM B CXeMe (GHU/IbTPa OTCYTCTBYIOT
obpaTHbIe CBSI3H.

b. B idpoBbix punbTpax C KOHEUHOW UMIMY/IbCHOM Xapakrepuctukoi (KNX-
(uibTpax) NMpH BEIUKUC/IEHUAX UCTIOTB3YIOTCS TIPEIBIAYIINE OTCUEThI BBIXOHOTO
CUTHAaJa, TIPY 3TOM B cXeMe (DU/IBTPa OTCYTCTBYIOT OOpaTHbIe CBSI3U.

B. B 1ndpoBbix ¢puibTpax ¢ 6eCKOHeUHON UMITY/ILCHOUM XapakTepucTukoi (BUX-
(uIbTpax) NMpH BEIUKC/IEHUAX UCTIOTB3YIOTCS TIPEIBITYIINE OTCUEThI BBIXOHOTO

CHTHaJa, TIPH 3TOM B cXeMe (DH/IBTPa OTCYTCTBYIOT OOpaTHBIE CBSI3H.

I. B peKypCHBHBIX L(POBBIX (UIBTPAX MPU BIYUCIEHUSIX UCTIONB3YHOTCS
Npe/bIAYILFe OTCYeThI BBIXOJHOTO CHIHA/A, IPU 3TOM B cxeMe (H/IbTPa MPUCYTCTBYHOT
oOparHble CBsI3U.

CornocTaBbTe TepMHUHBI U OTIPEe/IeIeHVsI:

1. leTepMMHHPOBaHHbIN CUTHAJI.
2. CnyyaliHbIA CUTHAL.
3. Hudposoii curHas.

4. ®UHUTHBIN CUTHAJI.

A. CurHan KOHeUYHOU JIUTeLHOCTHU.

B. Curnas, MrHOBeHHOE 3HaueHKe KOTOPOT'0 3apaHee He W3BECTHO U MOXKET ObITh
Trpe/icKa3aHo JIUILIb C HEKOTOPOU BepOSTHOCThIO, MeHbIIIe eUHULIBIL.

B. Curnas, MrHOBEHHOE 3HaueHWe KOTOPOTo B I000H MOMEHT BpeMEeHU U3BECTHO
TOYHO.

I'. CurHan, KBaHTOBaHHBIH 110 BeJIMUKHE U AUCKPETHBIH 110 BpeMeHH!.
CoriocTaBbTe TePMUHAM TOAXO/SIIME OTIpe/ie/ieHUs

1. 6 - dynkius (Jensra - GyHKIWMS).
2. ®yHK1Ms XeBHcaiija.

3. ®UHUTHBINA CUTHAJL.

A. BeckoHeUHO KOPOTKHUM CKayoOK B Hy/IeBOM MOMEHT BpEMEHH C eJUHUYHON
aMIUTUTYOM.

b. beckoHeuHo KOpOTKI/Ii/JI 0 BpeMEHU U 0OeCKOHeUHO OOJILIIION 10 3HAUEHHIO CKAauOK B
HYHEBOﬁ MOMEHT BDEMEHMU.

B. EAMHUUHBIN CKaYOK B HYJIEBOI MOMEHT BPEMEHHU.
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I'. CurHan KOHeYHOMU JIUTebHOCTH.

. BeckoHeuHbIH 110 JI/TUTETEHOCTH CUTHAJT.
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