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JIner aktyanu3anuu padoyeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanmsarmu B 2026 - 2027
y4eOHOM ToJly Ha 3acefaHuu Kageapsl ABTOMATH3UPOBAHHOTO AIIEKTPOIIPUBOIA U

[Iporokom or 20 1. Ne

3aB. kadenpoii A.A. HukonaeB

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u oo0pena uist peanmsarmu B 2027 - 2028
yueOHOM rojiy Ha 3acemaHuu Kadeapsl ABTOMATH3MPOBAHHOTO AJICKTPOIPUBOJIA H

[Iporokom or 20 1. Ne

3aB. kadenpoit A.A. Huxonaes

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2028 - 2029
yueOHOM roj1y Ha 3aceiaHiK Kadeapsl ABTOMATH3UPOBAHHOTO SJIEKTPOTPUBOJIA U

[IpoTokomor 20 . Ne

3aB. kadenpoit A.A. Huxonaes

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2029 - 2030
yueOHOM roiy Ha 3aceqaHuu Kadeapsl ABTOMATH3WPOBAHHOIO 3JICKTPONPUBOIA U

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit A.A. Huxonaes

Paboyas nmporpamma nepecMoTpeHa, o0cyxeHa 1 ogo0pena s peanu3anuu B 2030 - 2031
y4eOHOM rojly Ha 3aceaHud Kadeapsl ABTOMATH3UPOBAHHOTO JICKTPOIIPUBOIA U

[Ipotokom ot 20 r. Ne

3aB. xadenpoit A.A. HukomnaeB




1 Llesiu ocBOeHUS TMCHUTIMHBI (MOYJIS1)

LensaMu ocBOCHHS AUCHUIUIMHBI «MaTeMaTHUECKOE MOJICIIMPOBAHUE) SIBIISAETCS
oOyueHue Oyaymux OakalaBpOB 3HAHUSIM CYIIECTBYIOIUX METOI0B aHAJIOTOBOTO
(pPOBOTo MOJEITUPOBAHUS COBPEMEHHOT'O IEKTPOIIPUBOJIA, OTPAOOTKA HABBIKOB
MPUMEHEHHS CYIIECTBYIOIUX IPOTPaMM MOICTHUPOBAHUS PAOOTHI AIIEKTPOIPUBOJIOB,
nproOpeTeHNe MPAKTHYECKOTO OTbITa aHATN3a pabOTHl COBPEMEHHBIX AJIEKTPOIIPUBOIOB.

3amaun AUCHUIUIMHBI — YCBOCHHE CTYJACHTAMHU:

- aJITOPUTMOB YHCJICHHBIX METOJIOB HHTETPUPOBAHIS TMHEHHBIX W HEIMHEHHBIX
cucreM audhepeHnabHBIX YpaBHEHHIH;,

- IPUHLIUIIOB CTPYKTYPHOTO MOJEIMPOBAHUS JIEMEHTOB 3JIEKTPOIIPHBO/IA;

- METO/IOB aHAJIOTOBOTO ¥ U(PPOBOTO MOJAECITHUPOBAHHS COBPEMEHHOTO
ANIEKTPOTIPUBO/IA.

2 MecTo AuCHUILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Hucnunnuna MaTemaTudeckoe MOJACTMPOBAHUE BXOIUT B 00s3aTENIBHYIO YaCTh
y4eOHOTrO M1aHa 00pa30BaTEeIbHON MTPOTPAMMBI.

JIJ1s M3yqeHusT TUCIIUTUIMHBI HeOOX0TUMBI 3HAHUS (YMCHHSI, BIIAJICHHS),
c(OpMHPOBAHHBIE B PE3YJIbTATE U3yUCHUS JUCIHUILINH/ TPAKTHK:

MaremaTuka

DIIEKTPUYECKUE MAILIUHBI

3HaHus (yMEHUs, BIIQJICHNUS), TIOJIYICHHBIC IPY U3yUECHUH JTAHHOHN JTUCITUTUTHHBI
OyIayT HEOOXOIUMBI JUTS U3YICHUS TUCIUILTAH/TTPAKTHK:

Cucrembl yrpaBiaeHHs 3JIEKTPOIIPUBOIOB

3 Komnerennun ody4yarouierocsi, opmupyembie B pe3yJbTaTe 0CBOCHMSI

AUCUUIJIMHBI (MOYJIs1) M IVIAHMPYEMble Pe3yJbTAaThl 00yUYeHust

B pesynbraTe ocBOeHUs AUCHUILIIMHBI (MOIYNsl) «MartemaTuyeckoe MOJeIMPOBAHUE»
oOyuarouuiics 10KeH 001a1aTh CIEAYIOIUMU KOMIIETEHIIUSMU:

KOI[ HHAWKATOopa I/IH,Z[I/IKaTOp JOCTMXKCHHA KOMIICTCHLIM

OIIK-4 CnocoOeH uCIoIbpb30BaTh METOAbl aHATIN3a U MOACIUPOBAHUS AIEKTPHUUCCKUX IIETICH
Y DJICKTPUYECKUX MAIIUH

OIIK-4.1 CriocoOeH olleHMBATh TapaMeTPbl HOPMAJIbHBIX U aBApUUHBIX PEKUMOB
ANEKTPUYECKHUX LIENeH U MAIllMH C UCIIOJIb30BaHUEM METOJIOB aHallu3a U
MOICTTUPOBAHUS

OIIK-4.2 Pa3pabarbiBaeT MepONpUATHS IO YIYYIISHUIO TOKa3aTesel KauyecTBa

pa6OTLI QJICKTPHUYCCKHX Hener u ManiuH




4. CTpyKTypa, 00b€éM U coep:kaHHue TUCHHUIINHBI (MOLYJIs1)
OO01mmast TpyI0eMKOCTh IUCIUTUIMHBI COCTaBIsAeT 3 3adeTHbIX eaunanil 108 akaa. 4acos, B TOM

YHUCIIC:

— KOHTaKkTHast padora — 10,7 akaa. 4acos:

— aynutopHas — 10 akaj. 4acos;

— BHeayauTopHas — 0,7 akaJl. 4acos;

— caMocTosTeNbHast padota — 93,4 akaj. 4yacos;
— B JopMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;

— MOATOTOBKA K 3a4€Ty — 3,9 akaj. yac
dopma arTecTanuu - 3a4eT

AynuTtopHast g
KOHTaKTHas paborta = dopma TeKyIero
g =
B aKaJ. yacax 3) Bu, KOHTPOJIA
Pasnen/ tema 2 ( A ) = A . P Kox
> 3 © | caMOCTOATEeNnbHOM |  ycreBaeMOCTH U
JIACIATUTAHBI & = . | xomMmereHnuu
g 5 paboThI MPOMEKYTOTHON
nmab. | mpaxr. t=!
Jlexk. P 2'g aTTeCTaLHH
3aH. 3aH. | O &
1. Pazgen 1.
- CaMOCTOSITEBHO
U3y4YCHHE JlaGopaTopHbie
1.1 MaremaTtuueckoe YICHH paTop
yueOHOM 3aHSTHS,
MO/ICITHPOBARHC nurepatypsl [1,2]; ayauTopHAas
HEJIMHEHHBIX OJIOKOB TEOPUHU 1 2 30 b Y OIlK-4.1
- IOATOTOBKA K KOHTPOJIbHAs
ABTOMaTHYECKOTO .
TAY ayJAUTOPHON pabota Nel
peryaupoBanus ( ) on N
TPOJIbHOM (TecTupoBaHue)
pabote Nel.
- CAaMOCTOSITEBHO
u3y4yeHne
)2{61{0171 JlaGopaTopHbie
1.2 MaremaTtudeckoe i 3aHITHA,
. JIUTEPaTyphI
JeTTMPOBAHNE 4 1 2 30 [1,2,3]; ayluTOpHAas OIK-4.1
CTPYKTYpPHBIX cxeM Ha DBM o I“,O’I,“OB,Ka « KOHTPOJIbHAS '
B cpene MatLab Simulink a ﬂmo o pabora Ne2
YAUTOPHOHM (TecTupoBaHue)
KOHTPOJIBHON
pabote Ne2.
- CAMOCTOSITETBHO
n3ydeHre
YHCHHS JlaGopaTopHbie
1.3 MaTtemaTHueckoe yueOHO SATSITHS
MOZEIHPOBaHNE OCHOBHBIX JIUTEPATyPHI ayiTo H’aH OIK-4.1
3JIEMEHTOB CUCTEM 2 2 33,4 [1,2,3]; KSIH OJ'?LHa}I OIK 4' 2’
aBTOMATH3UPOBAHHOTO - IOATOTOBKA K agop 8 No3 '
3JIEKTPOTIPUBO/IA ayIUTOPHOU (Téocmposal_me)
KOHTPOJIBHOU
pabote Ne3.
HUroro no pazueny 4 6 93,4
HUroro 3a cemectp 4 6 93,4 3a4éT
Uroro no gucuuiuinge 4 6 93,4 3a4er




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jnist peanu3anuu npeaycMOTPEHHBIX BUIOB y4eOHOM paboThl B KayecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUH B MPETOIaBaHUH JUCIUIUIMHBI «MaTeMaTH4eckoe
MO/JIENIMPOBAHNE» UCIIOJIB3YIOTCS TPAJIULIMOHHA U MOJYJIbHO - KOMIIETEHTHOCTHAs
TEXHOJIOTUH.

[lepenaya HEOOXOAMMBIX TEOPETUUECKUX 3HAHUHN B (POPMUPOBAHHE OCHOBHBIX
IIPEACTABIICHUH 10 Kypcy «MareMaTnueckoe MOACINPOBAHNE)» IPOUCXOIHUT C
HCI0JIb30BAHUEM MYJIbTUMEIUNHOTO 000pyI0BaHUS.

JIexuu poXoAsT B TPAJAULIMOHHON opme, B PopMe JISKIUH-KOHCYIbTAIIH 1
npoOseMHBIX JieKnuid. TeopeTrnueckuii MaTepuall Ha MPOOIEMHBIX JIEKIHIX SBIISCTCS
PE3yJIbTaTOM YCBOEHHMSI MOJTy4€HHON HHPOPMAIMH TOCPEICTBOM ITOCTAHOBKU MTPOOIEMHOTO
BOIIpOCA U MOUCKA IMyTeH ero pemenus. Ha Jekuusax — KOHCYJIbTanusaX U3JI0KEHHE HOBOTO
Marepuaia COIpOBOXK/AAETCS MIOCTAHOBKOW BOIIPOCOB M IMCKYCCUEH B IIOMCKAaX OTBETOB Ha
9TH BOIIPOCHI.

[Ipu npoBeaeHNN TPAKTUYECKUX 3aHATUI UCTIONB3YIOTCSA paboTa B KOMaHIe U
Metonsl IT.

CamocTrosTrenbHas paboTa CTUMYJIUPYET CTYJEHTOB B MPOIIECCe MOATOTOBKU
JOMAIlTHUX 3aJIJaHui, IPU pElIeHUH 3a]1a4 Ha J1a00paTOPHBIX 3aHATHUSX, IPU MOJATOTOBKE K
KOHTPOJILHBIM paboTaM (TecTaM) U UTOTOBOM aTTeCTalllH.

6 YueOHO-MeTOAMYECKOE 00ecriedyeHre CaMOCTOATEIbHOM padoThl 00yYaroLuXCcst

[IpencraBieHo B npuiaoxeHuu 1.

7 OueHoYHbIE CPeCTBA /A POBeIeHUs MPOMEKYTOUYHOM aTTeCTAIMHU
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOE U MH(OPMAIIMOHHOE O0ecTiedeHUe U CIIUTIINHbI

a) OcHOBHas JMTEpaTypa:

1. dypcos, B.b. MonenupoBanue 35ekTponprBoa : yaueoHoe nocodue / B.b.
dypcoB. — 2-¢ u3a., uctp. u gomn. — Cankr-IlerepOypr : Jlans, 2019. — 220 ¢c. — ISBN
978-5-8114-3566-1. — TexcT : anmekTpoHHbIH // JIaHb : 37EeKTPOHHO-OMOIMOTEUHAsI CUCTEMA.
— URL.: https://e.lanbook.com/book/121467

2.Annaros, }O. H. Marematnueckoe MOAEIMPOBaHUE ITPOU3BOICTBEHHBIX
mporeccos : yueOHoe nocobue / FO. H. AnnaroB. — 2-e u3n., ucnp. — Cankrt-IletepOypr :
Jlanp, 2018. — 136 ¢. — ISBN 978-5-8114-3052-9. — Tekcr : anexkTpoHHbIH // JIaHb :
aneKTpoHHO-0nbmmoTeunas cucrema. — URL: https://e.lanbook.com/book/107271 (nara
obpamenus: 19.09.2020). — Pexxum goctyna: aias aBTOpU3. MOJIb30BATENCH.

0) lonosiHuTeIbHAS JINTEPATYpPA:

1. JIunbkoB, C. A. MoaenupoBaHue B JIEKTpONpuBo/e : yueoHoe nocodue / C. A.
JlunbkoB, A. A. Paguonos ; MI'TY. - Marautoropck, 2010. - 83 c. : ui., cxeMsbl, Ta0I. -
URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=302.pdf&show=dcatalogues/1/1068059/302.pdf&view=true (nara obparieHus:
14.05.2020). - MakpooObeKT. - TeKCT : AeKTPOHHBIN. - FIMeeTcs edaTHbIN aHaIoT.

2. l'onyGeBa, H. B. Maremarnyeckoe MoAeTUpOBaHUE CHCTEM M MIPOLIECCOB : yueOHOe
noco6ue / H. B. 'ony6eBa. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2016. — 192 c.
— ISBN 978-5-8114-1424-6. — TekcT : neKTpoHHbIH // JIaHb : 27eKTpOHHO-OMOIHMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/76825 (nata o6pamenwus: 19.09.2020). —
Pexum noctyna: uis aBTOpHU3. OJIb30BaTeNEH.

3. 3aToHckuii, A. B. MozxenupoBanue 00bekToB ynpasinenus B MatLab : yaeOHoe
nocobue / A. B. 3aronckuii, JI. I'. Tyramosa. — CankTt-IlerepOypr : Jlans, 2019. — 144 c.



— ISBN 978-5-8114-3270-7. — TekcT : aneKkTpoHHbIH // JIaHb : 27eKTpOHHO-OMOIOTEYHAs
cucrema. — URL.: https://e.lanbook.com/book/111915 (nara obpamienus: 19.09.2020). —
Pexxum nocrtyna: ajst aBTopr3. MOJIb30BaTEICH.

B) MeTroanueckue yKa3aHus:
1. JIunbkoB, C. A. MoaenupoBaHue B 3JIEKTPOIIPUBOE. Y UeOHO-METOUUECKIE
ykazanwus K j/p 1-6. URL: https:// https://newlms.magtu.ru/course/view.php?id=71863.

r) [IporpammHuoe o6ecneuenue u UHTepHeT-pecypcenl:

IIporpammHoe oGecrieuenne

HaunmeunoBauue

o Ne noroBopa Cpok JieficTBUS JINIICH3UN

MS Office 2007

. Ne 135 o1 17.09.2007 0eccpoyHo
Professional

MathWorks
MathLab v.2014 |K-89-14 ot 08.12.2014 0eccpouHO
Classroom License

IIpodeccuonaibHbie 62361 JAHHBIX U HHPOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI

HasBanue xypca CchlIKa

OnektpoHHbIe pecypchl oubarnotek MI'TY um. .. https://host.megaprolib.net/M
Hocosa P0109/Web

9 MarepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCUUIIMHBI (MOIYJIs1)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOC obecneyeHue JUCIHUITINIMHBI BKIIIOYACT:

Tun u Ha3BaHMe ayTUTOPUN OcHaleHue ayuTopun

VY4eOHbIe ayUTOPUH IJIs IPOBEACHUS

3aHATUH JeKIMOHHOTO THNa (a. 023,
227, 123)

MYJIbTUMEANMHbBIE CPEJICTBA XPAHEHUS, TIepeIaun
U IIpeJCTaBIeHUs HH(OpMaLIUU

VYueOHas ayUTOpUs AJIsl IPOBEACHUS
1abopaTOPHBIX 3aHIATHIA: Tab0paTOPUS
aBTOMATU3UPOBAHHOTO 3JIEKTPONPUBOIA

IIOCTOSAHHOTI'O U IICPEMCHHOI'O TOKa (a.
023,227a)

komnbroTepsl Syntex mod-1+ LCD LG TFT19

Y4eOHble ayIUTOPUHU AJIs1 TPOBEICHUS
TPYIIOBBIX U WHAUBUAYATbHBIX
KOHCYJIbTAIINH, TEKYIIET0 KOHTPOJIS U Jocka, MynbTUMEINUHBINA TPOEKTOP, FIKPaH

MPOMEXKYTOYHOM aTTecTauu (a.
023,227a)

[Tepconanbuble komnbioTepsl ¢ [10 u3 m. §(r),
BbIX0J0M B MIHTEpHET U € JOCTYIIOM B
UIEKTPOHHYIO HPOPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCUTETA

VY4eOHbIC ayTUTOPUH IS
CaMOCTOSITEIbHOM PabOThI
obyuatomuxcs (a. 023,227a)




IIpunoxenne 1
Y4eOHO-MeTOANYECKOE 0O0ecTieYeHrne CAMOCTOSATeIbHOI padoThl 00y4arouxcs

ITo muciunae «MaTemaTnyeckoe MOASIMPOBAHUEY IIPEYCMOTPEHA ayIUTOPHAs U
BHEayIMTOPHAsl CaMOCTOsITENIbHAs paboTa 00y4aromuxcsl.

AyIuTopHas caMOCTOATeNbHAS padoTa CTYACHTOB MIPEIIO0JIaraeT OTBETH Ha BOTIPOCH HA
1a00paTOPHBIX 3aHATHIX IPH 3aIIUTe padoT.

Tema 1. MogenupoBaHnue HeJIMHEHBIX 0JI0KOB TEOPHH ABTOMATHYECKOI0 PeryJIHpPOBAHUSA
(TAY)

1. Kakue cymectByroT MmeToasl MoaenupoBanus CAP snekrpornpuBoaa?

2. KakoBbl M€TO/1bI ¥ IPUHIIMIIBI AaHAJIOTOBOI'O MOJIETUPOBAHUS?

3. KaxkoBbl MeTOIbI M IPUHLUIIBI HU(POBOTO MOAETUPOBAHUS?

4. KaxoBbl 0COOEHHOCTH CTPYKTYPHOI'O METO/1a MOJEIINPOBAHUS?

5. KakoBbI CBOMCTBA UECATLHOTO ONEPALIMOHHOTO yeunuTensa? Ero ocHOBHbIE XapaKTEpPUCTUKH.
6. [lepeuncnure OCHOBHbIE CBOMCTBA TUIOBBIX JIMHEWHBIX 3BEHBEB CUCTEM aBTOMATHUECKOTO
perynupoBaHusl.

7. Ilo kakoMy IPUHIUITY pEeaTu3yeTCsl HEMMHENHOE 3BEHO B ITPOrpaMMe CTPYKTYPHOTO
MOJIETUPOBAHHUS?

Tema 2. MoaesupoBanmne cTpYKTYPHbIX cxeM Ha DBM B cpene MatLab Simulink

1. [TosicHuTE METOIMKY COCTaBJICHUS U MPeoOpa3oBaHUs CTPYKTYPHBIX CUCTEM.

2. J1ns yero HyXeH 3a1aT4iK UHTeHCUBHOCTH (3U1) U U3 KaKUX THUIOBBIX 3BEHBEB OH COCTOUT?
3. Paccuuraiite mapamerpsl 31 11 yckopeHus (Craianusi) BBIXOHOTO CHTHAJIA C TPAHUYHBIM
temriom 10 B/c.

Tema 3. MoaesupoBaHie OCHOBHBIX 3JIEMEHTOB CUCTEM ABTOMATHU3HMPOBAHHOIO
3JIEKTPONPHUBO/A

1. CTpykTypHas cxema JBUTaTelIs MOCTOSTHHOTO ToKa He3aBucumoro Bo30yxkaenus (AI1T ¢ HB)
npu k®H=const. Pacuer mapameTpoB cTtpykrypHoii cxemsl JAIIT ¢ HB, peanuzanus B cpene
MatLab Simulink.

2. Kak peanu3oBaTh aKTUBHYIO M peakTHUBHYIO ctatuueckue Harpysku mis AI1T ¢ HB B cpene
CTpYKTYpHOTO MoAenupoBanus MatLab Simulink?

3. Crpykrypnas cxema JIIT ¢ HB npu AByX30HHOM peryianpoBaHuu ckopoctu. Pacuer
rapaMeTpoB CTPYKTYPHOU CXeMbI, peanu3anus B cpeae MatLab Simulink.

4. Kak BbIBeCTH BpeMEHHbIE JHarpaMMbl TpeOyeMbIX KOOPIUHAT JIEKTPONPUBO/IA HA IKPaH
MoHHUTOpa B cpeae MatLab Simulink?

5. Kakum o6pazom B cpene MatLab Simulink BeiOupaercs mar u metos cueta?



IIpunoxenne 2

a) [lnanupyemble pe3y/bTaTbl 00y4eHHs M OLICHOYHbIE CPeACTBA IS NPOBeIeHus!
NPOMEKYTOYHOH aTTeCTALMM:

Kox
HHINKATO

pa

HNuauxkarop
JOCTUKEHM S
KOMIIeTEeHIH
U

OneHo4HbIe cpeacraa

OIIK-4 : Crioco0eH ucnoJib3

QJICKTPUYCCKHUX MAIIWH

OBaTb MCTOJIbI aHAJIN3a U MOACIIMPOBAHUSA JICKTPUICCKUX HCHGI;'I n

OIlK-4.1

Cnocoben
OIICHHBATh
apaMeTpbl
HOPMaJIbHBIX
Y aBapUMHBIX
PEKHUMOB
3IIEKTPUYECK
X IIeTed 1
MaIlluH C
HCIIOJIH30BaH
HEM METOJIOB
aHaau3a u
MOJIEJTUPOBAH
us

TecToBBIE BONPOCHI /IUIsl MOATOTOBKH K 324eTYy:
VYkaxute BapuaHT(bl) HHTETPUPYIOLIETO 3BEHA(EB)

10
1) W(p)_5-p+1
__4p
2) W(p)_100-p+1
W(p)=23-
3) p
W(p)=5->
4) p
5) W(p)=7-p

VYkaxute BapraHT(bl) alepUOIUIECKOTO 3BeHaA(eB) 1-ro mopsiaka

10-
W(p)=
1) 55-p+1
4,5
W(p)= >
3-p+1
W(p)=="
3) P
10
W(p)=—
4) p
1
W(p)=7-p-—
5) P
VYkaxuTe BapuaHT(bl) HHEPIIMOHHOTO 3BE€HA(EB)
10-
W(p)= =
1) 55-p+1
45
W(p)=——5—
2) 100- p% +1
3-p+1
W(p)==F

3) 9-p




W(p)=""
4) p
5) Her oTBeTa
VYxkaxure BapuaHT(bl) 0€3MHEPIIMOHHOTO 3BEHA(EB)

10-p
W(p) =
1) 55-p+1

45
W(p) =t

W(p)=3'p+1
3) 9-p
gy W(p)=10

1
W(p)=7-p-=
p

5)
Vkaxute BapuaHT(bl) alepUOIUISCKOTO 3BE€HA(EB) 2-TO MOPSIKA

1y W(p)=10

75
W(p) =
10-p+1
W(p) = 00”
3) ) 1.p

1
W(p) =

10°
WP =g e
5) P
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[lepexoaHbIe MPOIECCH KAKOTO 3BEHA NPECTABICHBI Ha PUCYHKE?
YkaxxuTte npaBuIbHBIN(bIC) BapuaHT(bl) OTBETA(OB).

1) Anepuoanudeckoe 3BeHO 1-ro nopsiaka
2) Anepuoau4ecKoe 3BeHO 2-T0 MOopsIKa
3) Anepuoan4eckoe 3BeHO 3-r0 NopsIKa
4) 'HepuMOHHOE 3BE€HO

5) be3nHepMOHHOE 3BEHO

6) ITponoprmoHanbHOE 3BEHO

7) UnTerpupytoliiiee 3B€HO

8) ITponopLMOHATBEHO-NHTErPUPYIOLIEE 3BEHO
9) Uneanvhoe nmuddepeHnupyromiee 3B€HO
10) Peanbnoe nuddepermnupyromiee 38eHO
11) KonebarenpHOE 3BEHO




[IepexonHble mpolecchl KAKOTO 3BEHA IIPEJICTaBICHbI HA PUCYHKE?
VYkaxuTe npaBUIbHBIN(bIE) BapuaHT(bl) OTBETA(OB).

1) Anepuoaudeckoe 3BeHO 1-ro mopsaka
2) Anepuoudeckoe 3BeHO 2-T0 TOpsIKa
3) Anepuoanueckoe 3BeHO 3-T0 HopsaKa
4) 'HepuMOHHOE 3BE€HO

5) be3uneprimoHHOE 3BEHO

6) ITponopruoHanbHOE 3BEHO

7) UnTerpupytoliee 3B€HO

8) [IponoprmoHanbHO-UHTETPUPYIOIIEE 3BEHO
9) UneanvHoe muddepeHupyroiiee 38eH0
10) Peanbnoe nuddepeniupyromiee 3B€HO
11) KonebarenpHoe 3B€HO

Upgy,U BbIXA

U BbIX

t

>
t, t, t, t,

YacToTHas XapaKTCpUCTUKA KaKOI'0 3B€HA IIPHUBCACHA HA pI/ICYHKe?

1) Anlepuoaudeckoe 3BeHO 1-ro mopsiaka
2) Aneprou4ecKoe 3BeHO 2-T0 MOpsIKa
3) Anepuoau4ecKoe 3BeHO 3-T0 MopsiaIKa
4) NHepuimoHHOE 3BEHO

5) be3uHeprmoHHOE 3BEHO

6) [IponoprumonansHOE 3BEHO

7) UnTerpupyroiiee 3B€HO

8) [IponoplimoHaTBEHO-UHTErPUPYIOIIEE 3BEHO
9) Uneanvhoe nuddepeHnupyroiiee 3B€HO
10) Peanbnoe nuddepenmnupyroiiee 38eHO
11) KonebarenpHO€E 3BEHO




Tiode Diagram

Magnitude (dB)

Phase (deg)

Frenuency (radisec)

BaI[aTLII/IK UHTCHCHUBHOCTH CIIYKUT IJIA:

1) Orpannuenus Temna HapacTaHus (CraJaHus) BXOJJHOTO CUTHaIa
2) Orpann4eHust BBIXOJJHOTO CUTHAJIa OTHOCUTEIBHO BXOIHOTO

3) OrpanndeHust BXOJHOTO CUTHala OTHOCUTENIBHO BBIXOIHOTO

4) 3agaHus HHTEHCUBHOCTHU BBIXO/IHOTO CUTHAJIa, OTHOCUTEIHEHO
BXOJTHOTO

5) 3aaHusl THTEHCUBHOCTH BXOJ/IHOTO CUTHajla OTHOCUTEIbHO
BBIXOJHOTO

Bri6epuTe BepHYIO CTPYKTYPHYIO CXEMY 3a/1aTUMKa
UHTEHCUBHOCTH
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1) U=8 B

2) Ui=10 B

3) Us=6 B

4) Uo=7 B
dopcupoBKa 3TO:

1) KparkoBpemeHHoe yBeaudueHue HanpsbkeHust Ha OB qBuratens
JUIS YMEHbILIEHUSI BpeMeHU HapacTanus Toka OB 1o HoMuHaIBHOTO
3HauCHUs

2) KpaTkoBpeMeHHOE yBeIHUEHUE HANPSXKEHUS Ha OOMOTKE SIKOps
JBUTATENs AJ1 yMEHbIIECHUS BPEMEHU HapacTaHUsl TOKa B 0OMOTKe
SIKOPSL IO HOMUHAIIBHOTO 3HAUCHUS

3) KpatkoBpemenHoe yBennueHue HanpsokeHus Ha OB nuratens
JUIS yBEJIMUYEHUS] BpeMeHH HapacTanus Toka OB 10 HOMUHATBHOTO
3HAUCHUS

4) KpatkoBpemeHHOE yBenuueHue Hanpsbkenus Ha OB aBurarens
JUIsl yBEJIMUYEHHs BpeMEeHH HapacTaHus Toka OB 10 HOMUHAIBHOTO
3HAa4YeHUs

Koadpduuuent GpopcupoBku (anbda) nokasbiBaeT:

1) Bo ckosbko pa3 yBenuueHo HanpspkeHue Ha OB Bo Bpems
(bopcupoBKu

2) Bo ckoinbko pa3 ymeHblneHo Bpems ¢opcupoBku OB

3) Bo ckouibko pa3 ymeHblIeHO HanpskeHue Ha OB Bo Bpems
bopcupoBKu

4) Bo ckonbko pa3 yBenuueH Tok OB Bo Bpems popcupoBku

5) Bo ckonbko pa3 yBenuyeH notok OB Bo Bpemst hopcupoBKu
JlBuratenp HE3aBUCUMOTO BO30YXIeHUS pab0TaeT B HOMHUHAIBHOM
pexume. Kak nsmensaTcs Tok gaxops I, ckopocts neuratens WiB u




3NIEKTPOMArHUTHBI MOMEHT JABUTATENNsE M/IB, €CITM HAIIPsDKEHHE Ha
obMoTKe Bo30yxaeHus UoB yBennuuiu B 2 pa3a?

a) [IpakTuyecku He U3MEHSATCA

0) YBenuuarcs B 2 paza

B) YMeHbIaTcs B 2 pasza

r) layBenuuurcs B 2 paza WaB u MB He U3MEHSITCS

n) Is ymenpmuTes B 2 paza WaB 1 MIB He U3MEHSTCS

OIIK-4.2

Pa3pabarbiBa
eT
MEPOTIPUATHS
(0]
YIIYUIICHUIO
moKasarenei
KayecTBa
paboThI
AIEKTPUIECK
X IIeTed 1
MaIluH

TecToBbIe BONPOCHI IS MOATOTOBKH K 3a4eTy:

JIBurarenp HE3aBUCUMOTO BO30YKIEHHS paboTaeT B HOMMHAIbHOM
pexume. Kak u3MeHsaTcs Tok sikops Is1, ckopocts apurarens WiaB u
3JIEKTPOMArHUTHBIM MOMEHT JBUTaTeNsl M/IB, €Clli HalpsHKeHUE Ha
obMoTKe Bo30yxaeHus UoB yBennuuiu B 2 pa3a?

a) [IpakTnuecku He U3MEHSTCS

0) YBenuuarcs B 2 paza

B) YMeHbIIaTcs B 2 pasza

r) IayBenuuurcs B 2 paza WaB u MB He U3MEHSITCS

n) Is ymenpmutcs B 2 paza WaB 1 MaB He U3MEHSTCS

[TosicHuTE ABIEHME rUCTEpE3NCa MarHUTHOM cuctemsl OB.

a) SIBneHue ructepesnca 3aKki0YaeTcs B TOM, YTO U3MEHEHHE
MarHUTHOM MHAYKIMH 3aMa3bIBaeT OT U3MEHEHUS
HaMarHM4YMBaIOIIEro MoJs

0) SIBneHune rucTepe3nca 3aKiIF0YaeTCsS B TOM, YTO U3MEHEHNE
HaMarHWYMBAIOLIETO TOJIS 3a1a3/bIBACT OT U3MEHEHNS MarHUTHON
UHAYKIUU

B) SIBieHue rucrepesnca 3aKki04aeTcs B TOM, YTO U3MEHEHUE TOKa
HaMarHWYMBAHUS 3aI1a3/(bIBacT OT U3MEHEHHSI HAMAarHU4MBAOILET O
OJIA

Kak n3MeHuTCS MHAYKTUBHOCTD KaTyIIKU L, eciii HaMoTaTh €€ Ha
METAUTUYECKUN CepJICUHUK?

a) THAyKTUBHOCTD KaTYIIKH YBEIMYUTCS 3@ CYET TOTO, YTO KEJIE30
SIBJISICTCS] YCUJTUTEIIEM MarHUTHOTO TTOJISI

0) HIyKTUBHOCTH KaTYIIKH OCTAHETCS HEM3MEHHBIM, T.K. YHCIIO
BUTKOB KaTYIIIKU HE U3MEHUJIOCh

B) PeakTuBHOE CONMPOTUBIICHHUE KATYILIKH YBEIUUUTCS, T.K.
JKEJIC3HBIN CEPJICYHUK UMEET CBOMCTBO pa3MarHUYMBATh I10JIC

r) UHAYKTUBHOCTH KaTYIIKK YMEHBIIUTCS 32 CUET TOTO, YTO >KEIe30
SIBJISIETCS YCUJIUTENIEM MarHUTHOTO TOJIS

B kakux npenenax MOXXHO yMeHbIIaTh NoTok OB?

a) B npenenax oT MUHMMAJIBHOTO 10 MAKCUMAJILHOTO 3HAYEHUS,
OTOBOPEHHBIX B IMACHOPTHBIX JaHHBIX JIBUTATEIIS

6) B npenenax ot Hynsd 70 MaKCUMaJIbHOTO 3HAUYEHMUS,
OTOBOPEHHBIX B NMACHOPTHBIX JIAHHBIX JIBUTATEIs

B) B npenenax ot Hyss 10 HOMHHAJIBHOTO 3HAYEHUS, OTOBOPEHHBIX
B MACTIOPTHBIX JJAHHBIX JIBUTATEIIs

r) B npeaenax oT HOMUHAIBHOTO 0 MaKCUMAJIbHOTO 3HAUEHUS,
OTOBOPEHHBIX B IMACHOPTHBIX JaHHBIX JIBUTATEIIS

Yro 3a OKCIICPUMCHT MPCACTABJICH HA pI/ICYHKC?
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1) Pasron, paboTta, TopMOKEHHE HA X/X

2) Pasron, paboTa, TOpMOKEHHE C aKTUBHOM Harpy3Koil Ha Balry
JIBUTATEIIS

3) Pasron, paboTa, TOpMOKEHHE C pEaKTUBHOI HArpy3Koi Ha Bally
JIBUTATEIIS

4) HaGpoc Harpy3ku B CTATUYECKOM peKUMe paboThl JBUTATENS
5) HaGpoc Harpy3ku BO BpeMsi pa3roHa JIBUTaTems

B xakom pexume paboTaeT ABUTATENIb B MOMEHT BpeMeHu = ¢?
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1) ABuraTenbHbINA PEKUM

2) PexynepatuBHOE TOPMOKECHHE

3) TopMmoskeHHE TPOTUBOBKIIOUCHUEM
4) JInHaMH4eCKOe TOPMOIKCHHE

5) XonocToi xox
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[TosicauTe paboTy ABUTATEIIS HAa y4acTKe BpeMeHu t = c.
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1) Pa3ron B 1BUraTeIbHOM pEXUME
2) Pa3ron B reHEpaTOpPHOM pEXHUME

3) Cratuyeckuil IBUraTeNIbHbIN PEXUM
4) Cratuueckuil TeHEpaTOPHBIN PEKUM




5) TopmorkeHue noj Harpy3KoM (JABUT. PEXUM)
6) TopmosxkeHue 6e3 Harpy3Ku (reHep. pekum)

Kakas neperpy3ouyHasi ClocOOHOCTb IO TOKY Y JIBUTATeIeH
KPaHOBO-METAJUTyprHYECKON cepun?

1)15

2) 2,5

3)3

4)5

JIBurarens pabotan B HOMUHaIbHOM pexume. Kak usmensres |4,
WnB, MB, eciii TOTOK ABUTATEINI YMEHBIITUTH B 2 paza?

a) la - yBenuuuntcs, WiB - yBenuuutcsi, MJIB — yMEHBIIUTCS

0) s - ymenbmnrces, WaB - yBenuuutcsi, MJIB - yMEHBIIUTCS

B) Ist - ymenbimutes, WiB - ymMeHbIINTCS, MIB - yMEHBIIUTCA

r) I - ymensmnres, WaB - ymensimurces, MaB - yBelIuuuTcst

B kxakoif MOMEHT BpEMEHH MPOU30IIIeST HAOpOC HATPy3KH?
B xakoif MOMEHT BpEMEHH MPOU30IIEINI COPOC HATPY3KH ?
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0) Ilopsinok npoBeeHUsI MPOMEKYTOUYHOM aTTECTALIMM, TOKA3aTeJId U KPUTepPUH
OLICHMBAHUSA:

IIpomexyTouHas aTTecTalnys 10 AUCHUIUIMHE «MaTeMaTH4ecKoe MOAECIUPOBAaHUE) BKIIIOUAET
TEOPETHUYECKHE BOIPOCHI, NO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS O0Y4arOIIUMUCS 3HAHUH, U
MIPAKTUYECKHE 3aJ]aHNUs, BBIBISIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUH U BiIaJICHUM.
IToxka3aTeu M KPUTEPUH NIPOMEKYTOYHON ATTECTALMU:

— Ha OLIEHKY «OTJIMYHO» (5 6a/U10B) — 00yyaromuiics JeMOHCTPUPYET BBICOKHI yPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIINH, BCECTOPOHHEE, CUCTEMAaTHUECKOEe U ITyOOKO€E 3HaHUE
y4eOHOT0 MaTepuana, CBOOOHO BBIOJIHAET IPAKTUYECKUE 3aaHusl, CBOOOHO ONepHpyeT
3HAHUSMM, YMEHUSAMHU, IPUMEHSET UX B CUTYalLUsX MOBBIIEHHON CII0KHOCTH.

— Ha OILIEHKY «X0po1o» (4 6anna) — o0ydaronuiicss JTeMOHCTPUPYET CPEAHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMITETEHIIUI: OCHOBHBIE 3HAHUS, yMEHUSI OCBOCHBI, HO JJOITYCKAIOTCS
HE3HAYUTENIbHbIE OIMOKH, HETOUHOCTH, 3aTPYIHEHHSI TP aHAJTMTUYECKUX OIepaIsX, IepeHoce
3HAHUW U YMEHUH Ha HOBbIE, HECTAHAAPTHBIE CUTYALUH.

— Ha OIICHKY «Y/JA0BJIETBOPUTEJIBHO» (3 Oaiia) — 00yJarouuiics JeMOHCTPUPYET OPOTOBbIi
YpPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMIA: B X0J1€ KOHTPOJIbHBIX MEPOIIPUATHIA JOMYCKAIOTCS
OLIMOKHU, TPOSIBIIIETCS] OTCYTCTBUE OTACIBHBIX 3HAHH, YMEHU, HABBIKOB, 00yJaromunics




WCIIBITHIBAET 3HAYUTEIIbHBIC 3aTPYAHCHUS TPU ONIEPUPOBAHUY 3HAHUSMHU U YMEHUSAMU TIPU UX
[IEPEHOCE Ha HOBBIE CUTYaIUU.

— Ha OIIEHKY «HEY/I0BJIeTBOPHUTEILHO)» (2 0amia) — 00yJaromuiics JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUIeCcKOro MaTepuana, JOMycKaeT CyIeCTBEHHBIC OMNOKH, HE MOKET IMOKa3aTh
WHTEJUICKTYaJIbHbIE HABBIKH PELICHUS TPOCTHIX 3a/1a4.

— Ha OLICHKY «Hey/I0BJIETBOPUTEIbHO» (1 06amt) — oOyJaromuiicss He MOXKET MOKa3aTh 3HAHUS HA
YpOBHE BOCIPOU3BEIACHUS U 00BsICHEHHS HHGOPMAILIUK, HE MOKET IMOKa3aTh UHTEJUICKTYaIbHbIE
HaBBIKM PEUIECHUS MTPOCTHIX 3a/au.

OO0yuaromuiics MoJy4aeT OTMETKY «3a4TeHO0» MPU YCIOBUU BBHITIOJTHEHHS U 3alIUTHI BCEX
MPEAYCMOTPEHHBIX J1a00PATOPHBIX PA0OT HA OIICHKY HE HIKE «YOBJIECTBOPUTEIIHHOY.



