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JIner akTyanu3anuu padoueii nporpamMmsl

Pabouas nporpamMmma repecMoTpeHa, o0cyxaeHa u ogo0peHa i peanu3anuu B 2026 - 2027
yueOHOM TO/1y Ha 3acelaHuu Kapenpbl ABTOMAaTH3MPOBAHHOIO 3JICKTPONPUBOIA U

[IpoTokon ot 20 1. Ne

3aB. kademapoii A.A. HukonaeB

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ooopeHa s peanuszarnuu B 2027 - 2028
y4eOHOM oy Ha 3acenanuu Kadeapsl ABTOMATH3UPOBAHHOTO JIEKTPOIPUBOJA H

IIporokom or 20 1. Ne

3aB. kadenpoii A.A. Huxonaes

PaGouas nporpamMmma repecMoTpeHa, o0cyxaeHa u ogodpeHa s peanu3anuu B 2028 - 2029
y4eOHOM TO/1y Ha 3aceaHuu Kadenpsl ABTOMATH3MPOBAHHOIO AJICKTPOIPUBO/IA

IIporokon or 20 1. Ne

3aB. kademapoii A.A. Huxonaes

PaGouas nporpamma nepecMoTpeHa, o0cyxaeHa u ogo0peHa i peanmsanuu B 2029 - 2030
y4eOHOM TO/1y Ha 3acelaHuu Kapeapbl ABTOMAaTU3MPOBAHHOIO 3JICKTPONPUBOJIA U

[IpoTtokon ot 20 . Ne

3aB. kadenpoii A.A. Hukonaes

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u onodpena nis peanuzanuu B 2030 - 2031
y4eOHOM o1y Ha 3aceanuu Kadeapsl ABTOMAaTH3HPOBAHHOTO AJIEKTPOIPUBOAA U

IIporokom or 20 1. Ne

3aB. kadenpoii A.A. Huxonaes




1 Hesu ocBOeHMS TUCHUILIMHBI (MOAYJIf)

LenssMu ocBOEHUS AMCUMILINHBI «MOEINPOBaHUE B 3JIEKTPOIIPUBOJIE» SIBJISIETCS
oOyuenne Oynymux 0akajaaBpOB 3HAHUSM CYIIECTBYIOIIMX METOI0B aHAJIOTOBOTO U
1M (POBOro MOAEIUPOBAHMS COBPEMEHHOI'O 3JIEKTPOIIPUBOJIA, OTPabOTKa HABBIKOB
MIPUMEHEHUS CYLIECTBYIOIUX IIPOrpaMM MOJEINPOBAHUS paObOThI AJEKTPOIPUBO/IOB,
puodpeTeHue MPaKTHIECKOro ONbITa aHaIN3a paboThl COBPEMEHHBIX 3JIEKTPOI PUBO/IOB.

3aiauu TUCHUIUIMHBI — YCBOEGHHUE CTYACHTaMU:

- aITOPUTMOB YHCIICHHBIX METOJIOB MHTEIPUPOBAHUS JTMHEHHBIX M HEJTMHEHHBIX
cucteM AuddepeHInaIbHbIX YpaBHEHUH;

- IPUHIIUIIOB CTPYKTYPHOTO MOJEIMPOBAHHUS AIIEMEHTOB JIEKTPOIPUBO/IA;

- METOJIOB aHAJIOTOBOT'O U IU(POBOr0 MOJEIUPOBAHUS COBPEMEHHOT O
ANIEKTPONPUBO/A.

2 MecTo TMCUMILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTeIbHOM NMPOTrpaMMbl

JucnunamHa MoieMpoBaHKe B 3JIEKTPOITPUBO/IE BXOIUT B 00s3aTEIHHYIO YacTh
y4eOHOTO MJIaHa 00Pa3oBaTEIbHOM MPOTPaAaMMBI.

J1st u3ydeHus TUCIUTIIMHBI HEOOXOAUMBI 3HAHUS (YMEHUs, BJIaJCHHUS ),
cOpMHUPOBAHHBIE B PE3YJIbTATE U3yUEHUS AU CIUTIINH/ TPAKTUK:

MaremaTHnka

DNIEKTPUYECKHE MATITMHBI

3Hanus (yMEHUS, BIAJICHUs), TOJTyICHHBIC TPU U3YUCHUHN TaHHOW AU CIUTIIIUHBI
OyIyT HEOOXOIUMBI JIJIsl U3YUEHUS U CIIUTUIMH/TIPAKTHK:

Cucrembl ynpaBiieHUs 3JIEKTPOIPUBOJIOB

3 KomnereHunu o0y4dammerocs, (popmMupyemMbie B pe3yJbTare 0CBOCHHUS

AUCHHUILIMHBI (MOAYJIA) M INIAHUPYEMBbIe Pe3yJIbTaThl 00y4eHUs!

B pesynbpTaTe 0cBOEHUS JUCHMILINHBI (Monyiisl) «MopenupoBaHue B
3IIEKTPONPHUBOJIEY 00yUYAIOMIUICS TODKEH 00JIaaTh CIEAYIOIIMMH KOMIIETCHIIUAMHU:

KO)I HHAWKATOpa I/IH}II/IKaTOp JOCTHXCHUSA KOMIICTCHIIUN

OIIK-4 CnocoOeH ucnoib30BaTh METOABI aHAJIN3A U MOJIEIUPOBAHUS 3JIEKTPHUUECKUX LIeT el
U 3JIEKTPUY ECKUX MAIlluH

OIlK-4.1 CriocobeH orieHuBaTh MapamMeTpbl HOPMaJbHBIX U aBapUIHBIX PEKUMOB
UIEKTPUYECKHX LieNell U MaIlluH C UCIOIb30BAHUEM METOJI0B aHAJIN3A U
MOJIEITMPOBAHHUS

OIIK-4.2 Pa3pabarbiBaeT MeponpuaTUs 10 YJIy4ILIEHUIO TIOKa3aTellel KauecTBa

pabOThI NEKTPUUYECKUX IIeNeil 1 MAIIUH




4. CTpyKTypa, 00b€EM M CcOepKaHUE TUCHUILIMHBI (MOAYJIA)

OO611ast Tpy10EMKOCTbh U CLIUILIMHBI COCTaBIIsAeT 3  3aueTHbIX eauHull 108 akaJ. 4acos, B TOM

YHUCIIE:

— KOHTakTHas pabora — 10,7 akaj. yacos:
—aynuropHas — 10 akan. 4acos;

— BHeaynutopHas — 0,7 akaj. 4acos;

— camocTosATeNbHas pabota — 93,4 akaj. 4acoB;

— B (hopMe MpaKTHYECKOM MOAroToBKH — () akaj. Jac;,

— MOATOTOBKA K 3a4€Ty — 3,9 akan. yac
®dopMa aTTecTanuu - 3a4eT

Ay nuTtopHas 5 s
KOHTaKTHas paboTa z z dopma TekyIero
SR
B aKaJ. yacax Bu KOHTPOJIS
Pasznen/ rema 2 ( A ) E [ A . P Kon
> S © | caMoCTOSTENBHOM | yCHEBaeMOCTH U
JIACIIATUTIHBI < £ = 6 . | xommereHIuM
g g paboTsI MIPOMEIKY TOHH O
nal. | mpakr. | =& aTrecTaluu
Jlek. =
3aH. 3aH. o =
1. Pazgen 1.
- CaMOCTOSITCIILHO
n3ydeHHe JlabopaTopHble
1.1 MogenupoBaHue yueOHOU 3aHATHS,
HEJIMHEHHBIX OJIOKOB TEOPUU 1 5 30 |“mTepatypsl [1,2]; ayIuTOpHAS OIK-4.1
ABTOMATHUYECKOTO - MOATrOTOBKA K KOHTPOJIbHAS '
perynupoBanus (TAY) ayIUTOPHOMN pabora Nel
KOHTPOJIbHOM (TectupoBaHue)
pabore Nel.
- CaMOCTOSITCIILHO
n3ydeHne
Y N JlabopatopHbie
yuebroit 3aHATHSA
1.2 MogenupoBaHnue JIUTEPATYPBL P— H;m
CTPYKTYpHBIX cXeM Ha OBM | 4 1 2 30 [1,2,3]; K(?H OI?I:HaH OIlK-4.1
B cpene MatLab Simulink - IIOATOTOBKA K pag}))Ta No2
ayIUTOPHOMN -
YIUITOPHOH (TectupoBaHme)
KOHTPOJILHOU
pabote Ne2.
- CaMOCTOSITEIILHO
U3y4YCHHUE
Y . JlaGopatopHbie
1.3 MogenupoBanue yueOHOI SAHSITHS
OCHOBHBIX 2JIEMEHTOB JUTEPATYPhI ayI[I/ITOpH;lH OIK-4.1
cucTeM 2 2 334 [1.2.3]; KOHTpPOJIbHAS OHK-4. 2’
ABTOMATU3HPOBAHHOTO - OATOTOBKA K aGora Ne3 ’
EKTPONPHBOJIA ayJAUTOPHOI (Tg)cmpOBa}_me)
KOHTPOJIbHOMI
pabote Ne3.
HWroro mo pazneny 4 6 93,4
Uroro 3a cemectp 4 6 93,4 3a4éT
MToro no AMCIMIUINHE 4 6 93,4 3a4er




5 O0pa3oBarejbHbIE TEXHOJIOTHU

Jlns1 peanu3anum MpeayCMOTPEHHBIX BUJIOB yUeOHOM pabOThl B KAUeCTBE
00pa30oBaTeIbHBIX TEXHOJOTHI B MPENOaBaHUU JUCITUIUTHHBI « MoaenupoBaHue B
3JIEKTPOIPUBOIC» UCIIOIB3YIOTCS TPATUIIMOHHAS U MOAYJIBHO - KOMIIETEHTHOCTHAsI
TEXHOJIOT'1H.

[Tepenaua HEOOXOAMMBIX TEOPETUUSCKUX 3HAHUH U (POPMHPOBAHHE OCHOBHBIX
MpeJICTaBIEHUN MO Kypcy «MoJieTMpOBaHUE B SJIEKTPONPHUBO/IE» TPOUCXOJUT C
HCIOJIb30BAaHUEM MYJIbTUMEIUMHOT O 000pYy10BAHMUS.

Jlexuu mpoXoAT B TPAAUIIMOHHOMN popme, B hopMe JeKIuii-KOHCYIbTalli i |
npoOJIeMHBIX JIeKIHi. TeopeTnuecknii MaTepuai Ha MPOOIEMHBIX JEKIHAX SBISETCS
pe3yJIbTaTOM YCBOCHUS TONy4EeHHOM WH(OPMAIIUK TTOCPEICTBOM ITOCTAHOBKH MPOOIEMHOT 0
BOIIpOCa U MTOMCKa MyTel ero pemeHus. Ha nekuusax — KOHCYJIbTalusAX U3JI0)KEHHE HOBOT'O
MaTepuralia COIpPOBOXKAAETCS IOCTAHOBKOW BOIIPOCOB U IUCKYCCUEN B IOMCKAX OTBETOB Ha
3TH BOIPOCHI.

[Tpu npoBeneHNN MTPAKTUIECKUX 3aHITHH UCIIOIB3YIOTCS padoTa B KOMaH/IE U
meronsl IT.

CamocrosiTenbHast paboTa CTUMYJIMPYET CTYACHTOB B MPOIECCE MOATOTOBKU
JIOMAIIIHUX 3aJJaHU|, TIPU PEIICHUH 3a1a4 Ha JJA0OPAaTOPHBIX 3aHATHUSAX, TIPU IMOATOTOBKE K
KOHTPOJIBHBIM paboTaM (TecTaM) U UTOTOBOM aTTECTAIIHH.

6 YueOHO-MeTOAMYECKOE o0ecTedeHne CaMOCTOSITeIbHOM PadoThl 00yUaK0 M XCS

[IpencraBiieHO B MpUIIOKEHUH 1.

7 OneHo4YHbIe CpeCcTBA 1JIs IPOBEACHHUS IIPOMEKYTOYHOM aTTecTaluu
ITpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOANYeCKOe U HH(pOpMaLMOHHOE 00ecniedeHHe TUCIUTIIMHBI

a) OcHoBHas JiUTEpaTypa:

1. ®ypcos, B.b. MoxenupoBanue 3ekTporpuBoaa : yaedbnoe nmocooue / B.b.
®ypcoB. — 2-e u3n., ucnp. u gomn. — Cankr-IlerepOypr : Jlanp, 2019. — 220 c. — ISBN
978-5-8114-3566-1. — TekcT : aneKTpoHHBIH // JIaHb : 3IeKTPOHHO-OMOIMOTEYHas cCHCTEMA.
— URL.: https://e.lanbook.com/book/121467

2.Anmaros, 0. H. MatemaTnueckoe MO eI pOBaHUE IPOU3BOACTBEHHBIX
nporeccos : yuednoe nmocodue / 10. H. AnmaroB. — 2-e u3a., ucrp. — Cankr-IlerepOypr :
Jlanp, 2018. — 136 c. — ISBN 978-5-8114-3052-9. — Texkcr : 3neKTpOHHBIH // JIaHb :
aNIeKTpOHHO-0ubmoTeunas cucrema. — URL: https://e.lanbook.com/book/107271 (nata
obpamenus: 19.09.2020). — Pexum nocryna: 11 aBTOPHU3. 10JIb30BATEIIEH.

0) lonoiHUTeIbHASA JIUTEpPaTypa:

1. Jluawskos, C. A. MoaenupoBaHue B 3IEKTPOIPUBOE : yuebnoe mocodue / C. A.
JlunwkoB, A. A. PagnonoB ; MI'TVY. - Maruaurtoropck, 2010. - 83 c. : ui., cxemsl, TabI. -
URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=302.pdf&show=dcatalogues/1/1068059/302.pdf&view=true (nata obpaieHwus:
14.05.2020). - MakpooOBbeKT. - TeKCT : 3neKTpOHHBIi. - IMeeTcs neyaTHbIA aHaJIor.

2. Tl'omybeBa, H. B. Marematnueckoe MOAEIMPOBAHUE CHCTEM U TIPOLIECCOB : yueOHOE
nocobue / H. B. 'onmy6eBa. — 2-e u3z., crep. — CankTt-IlerepOypr : Jlans, 2016. — 192 c.
— ISBN 978-5-8114-1424-6. — TexcT : 31eKTpoHHbIH // JIaHb : 371eKTpOHHO-0MOIMOTEeUHAS
cucrema. — URL: https://e.lanbook.com/book/76825 (nata ob6pamienus: 19.09.2020). —
Pexxum noctyna: 11t aBTOpPHU3. MOJIb30BaTENEH.

3. 3atoHckwuii, A. B. MoaenmupoBanue 00bekToB yrpaBienus B MatLab : yue6uoe
nocobue / A. B. 3aronckuii, JI. I'. Tyramosa. — Canxkr-IletepOypr : Jlans, 2019. — 144 c.



— ISBN 978-5-8114-3270-7. — TekcT : 351eKTpOoHHBIH // JIaHb : 371eKTPOHHO-OMOIMOTeUHAs
cucrema. — URL.: https://e.lanbook.com/book/111915 (nata ooparmienus: 19.09.2020). —
PexxuMm moctyna: i aBTOpU3. MOJIL30BaTENEH.

B) MeToanuyeckne yKa3zaHus:

1. JIuawskos, C. A. MoaenupoBaHue B AJIEKTPONPUBOIE. YUEeOHO-METOANIECKUE
ykazanus K J1/p 1-6. URL: https:// https://newlms.magtu.ru/course/view.php?id=71863.

r) [Iporpammuoe o0ecneuenne u UHTEpHET-pecypehl:

IIporpammHoe o0ecnieyeHue

HaunmenoBanue
110

Ne norosopa Cpok aeicTBus TULUEH3UN

MS Office 2007
Professional

Ne 135 01 17.09.2007 6eccpouHO

MathWorks

Classroom License

MathLab v.2014 |K-89-14 ot 08.12.2014 OeccpouHO

HpO(l)ECCI/[OHaJI])HbIe 0a3bl JaHHBIX U I/IHqJOPMaIlI/IOHHbIe CIIPaAaBOYHBIEC CUCTEMbBI

HasBaHue Kypca

Ccrlika

HocoBa

DnexTpoHHbIE pecypebl Oubmuoreku MI'TY um. I'.U. https://host.megaprolib.net/M

P0109/Web

9 MarepuajibHO-TeXHHYeCKOe o0ecredeHrue TUCUMILIMHBI (MO1YJIA)

MaTepI/IaJILHO-TGXHI/I‘-ICCKOG obecreueHue JUCHUIIIIMHBI BKJIFOYACT:

Tun 1 Ha3BaHue ayaAuTOprUn

OcHamnieHue ayuTopun

Y4eOHbIe ayTUTOPHUH JIJIsI TPOBENCHUS
3aHATHH JIGKIIMOHHOTO TUTIA (a.

023,227,123)

MyJIbTUMEIUMHBIEC CPEICTBA XPAaHEHUS, IIEpeladn
U TIpeJICTaBJICHUS HH(POpMAIIUU

Y4eOHast ayTuTOpHUs JJIs ITPOBEICHUS
abopaTOPHBIX 3aHATHI: 1abopaTopust
ABTOMATH3UPOBAHHOT O AJICKTPOIIPHBO/IA
MTOCTOSTHHOT'O U TTIEPEMEHHOT0 TOKa (a.
023,227a)

KommbroTepsl Syntex mod-1+ LCD LG TFT19

VueOHbIe ayTUTOPUH 1S TPOBEACHHS
I'PYIIIOBBIX M MHAMBUIYaIbHBIX
KOHCYJIbTAIM, TEKYLIEr0 KOHTPOJIS 1
MIPOMEXYTOYHON aTTeCTalluu (a.
023,227a)

Jocka, MynbTUMEIUHHBIN TPOEKTOP, IKPaH

YdeOHbIe ayTUTOPUU TS
CaMOCTOSITENTLHON PadoThI
oOyuarormxcs (a. 023,227a)

ITepconanbubie komnbioTepsl ¢ 10 u3 n. §(r),
BBIXOZOM B MIHTEpHET M ¢ TOCTYIIOM B
ANEKTPOHHYIO H(OPMAIMOHHO-00pa30BaTENbHYIO
cpeny yHUBEpCHUTETa




Mpuaoxenne 1
Y4eOHO-MeTOAUYECKOE O0ecTiedeHre CAMOCTOSITEIbHOM PadoThl 00y4aKOIMXCS

ITo nucrumuimHe «MozaenupoBaHue B 3IEKTPOIPUBOIE» NIPETYCMOTPEHA ay AUTOPHAS U
BHEAYAUTOpPHAs CaMOCTOATENbHAsA paboTa 00ydaronmXxcs.

AynuTopHasi caMoCTOATeNbHas paboTa CTYJCHTOB IMpeJIIoaraeT OTBEThl Ha BOIIPOCH Ha
71a00PaTOPHBIX 3aHATUAX MPU 3aLIUTE PabOT.

Tema 1. MoaeanpoBaHnue HeJIMHEHHBIX 0JIOKOB TEOPUHM ABTOMATHYECKOI0 peryJiMpoBaHHsA
(TAY)

1. Kakue cymectBytoT Meroasl Mmojeiaupoanus CAP anexktponpusona?

2. KaxkoBbI METOIbI ¥ MPUHIUIIBI aHAJIOTOBOT'O MOJIEIHM POBAHUS?

3. KakoBbl ME€TO/1bI M IPUHIMITBI HUGPPOBOIO MOAECIUPOBAHUS?

4. KakoBbl 0COOEHHOCTH CTPYKTYPHOI'O METOJ]a MOJIEIMPOBAHUA?

5. KakoBbI CBOMCTBA M/1€aJIbHOIO ONEPAL[MOHHOT0 yCuIUTeNs? Ero oCHOBHbBIE XapaKTEPUCTUKU.
6. Ilepeunciure OCHOBHBIE CBOWCTBA TUIIOBBIX JIMHEHHBIX 3BEHbEB CUCTEM aBTOMATUYECKOT O
pEryJIMpoBaHMUsL.

7. I1o kKakOMy IPUHLUITY peaau3yeTcsi HEIMHENHOE 3BEHO B IIPOrPaAMMeE CTPYKTYPHOI O

MOJ €M POBAHUA?

Tema 2. MoaeanpoBanue cTpyKTYpHbIX cxeM Ha IBM B cpeae MatLab Simulink

1. ITosicHUTE METOOUKY COCTABJIEHUS U IIPE0Opa30BaHUs CTPYKTYPHBIX CUCTEM.

2. 151 4ero Hy>KeH 3aJJaTYUK UHTEHCUBHOCTH (311) M U3 KaKUX TUIIOBBIX 3B€HHEB OH COCTOUT?
3. Paccuuraiite mapamerpsl 31 115t yckopeHust (criajaHus) BRIXOAHOTO CUT'HAIA ¢ TPaHUYHBIM
temnioM 10 B/c.

Tema 3. MoaeanpoBaHue OCHOBHBIX 3J1€MEHTOB CHCTEM AaBTOMATH3HPOBAHHOTO
3JIEKTPONIPUBOJA

1. CtpykTypHas cxema JBUTaTeNs IOCTOSTHHOTO ToKa HesaBucumoro Bo30yxaenus (AIIT ¢ HB)
npu kPH=const. Pacuer mapamerpos ctpykTypHOil cxemsl JAIIT ¢ HB, peanu3anus B cpene
MatLab Simulink.

2. Kak peann3oBaTh akTUBHYIO M peakTHBHYIO ctatudeckue Harpysku ais 11T ¢ HB B cpene
CTpYKTypHOTr0 MoaenupoBanus MatLab Simulink?

3. CrpykrypHnas cxema JIIIT ¢ HB npu 1Byx30HHOM peryiaupoBaHuu ckopoctu. Pacuer
[IapaMeTpoB CTPYKTYPHOM cxembl, peanu3anus B cpere MatLab Simulink.

4. Kak BbIBECTH BpEMEHHBIE AUAarpaMMbl TpeOYEeMbIX KOOPIAMHAT 3JIEKTPONPUBOJIA HA IKPAH
MoHHTOpa B cpene MatLab Simulink?

5. Kakum o6pazom B cpene MatLab Simulink BeiOupaetcs mar u merona cuera?



IIpunoxenue 2

a) [lnanupyemblie pe3ybTaThl 00y4eHUs U OLEHOYHBIE CPeICTBA /1JIsl IPOBEIeHHS
NPOMEKYTOYHOMH aTTeCTAUM:

Kon Nugukarop
UHJAUKATO | JO0CTHKEHUS
OueHovHbIe cpeacTBa
pa KOMIIETeHIH
U
OIIK-4 : CriocoOeH HCIoap30BaTh METO/BI aHAIIN3a U MOIEITUPOBAHHS STIEKTPUYECKUX LIeTlel U

QJICKTPUYCCKUX MAallIMH

OIlK-4.1

Crnocoben
OLICHUBATh
napaMeTpbl
HOpPMAaJIbHBIX
Y aBapUMHBIX
PEXKUMOB
ANEKTPUYECK
UX Lened u
MalINH C
MCI0JIb30BaH
HEM METOJI0B
aHaJM3a u
MOJEIUPOBAH
usi

TecToBbIe BONPOCHI 1JI MOATOTOBKHU K 3a4eTy:
VYkaxuTe BapuaHT(bl) HHTET pUPYIOLIETO 3BEHA(EB)

10
) W(|0)—5.p+1
_ 4
2) W(p)_100-p+l
w(p)=23-1
3) p
w(p)=5-2
4) p
5) W(p)=7-p

VYxaxxute BapuaHT(bl) alepruoInYecKoro 3BeHa(eB) 1 -ro mopsaka

10-
W(p)= =t
4,5
2) 100- p+1
3-p+1
W(p)==,"
3) P
10
W(p)=—
1) P
1
W(p)=7-p-=
5) p
VYkaxkute BapuaHT(bl) UHEPIITHOHHOTO 3BEeHA(EB)
10-
W= g
1) "
45
W(p)=—"7—
2) 100- p® +1
3-p+1
W(p)=="
3) P
10
W(p)=—
p

4)




5) Her otBeta
VYkaxxkute BapuaHT(bl) 0€3MHEPIIMOHHOTO 3BEHA(CB)

10-p
W =

45
W(p)= ™
2) (P) 100- p° +1

3) P
) W(P)=10

1
W(p)=7-p-—
p

5)
VYkaxuTe BapuaHT(bl) allepUOJNYECKOro 3BeHa(eB) 2 -ro mopsaaKa

1y W(p)=10

75
W(p)=——
2) 10-p+1

10- p+1
W (p) = oo]f
3) OL-p

1
W (p) =
2) 5.p%+1

10°
W(p):m
5) Pt

Vkaxkute BapuaHT(bl) KoJI€OATEILHOIO 3B€HA(EB)

10-p
W(p) =

W(p)=— 2P
2) 100- p® +6-p+1

W (D) =
, e
W(p):%

3-p+1

4)

1

W(p)=7-p-—

5) p
Vkaxute BapuanT(sl) [1M1-3BeHa(eB)

10
W(|0)=5 1
1) "t

4-p
W(p) =P

W(p)=23+1
3) p
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W(p)=5—
P

4)
5) W(p)=7-p+1

VYkaxxkute BapuaHT(bl) UacaIbHO U QP epeHIpyroIero 3BeHa(eB)

10-
WP =5 i
1) Pt
45
WP =100 741
2) P
3-p+1
W(p)==,"
3) P
4) W(p)=10-p
1
W(p)=7-—
5) p
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[TepexomHbie MPOIIECcChl KAKOTO 3BEHA MPEACTABIICHBI HA PUCYHKE?
Ykaxxurte npaBWIbHBIN(bIC) BapuaHT(bl) OTBETA(OB).

1) Anepronuueckoe 3BeHO 1-To mopsaka

2) AtiepruoinuecKoe 3B€HO 2-T0 MOpsIKa

3) Anepuoaudeckoe 3B€HO 3-T0 mopsIKa

4) NnepuuoHHOE 3BEHO

5) be3uHepurnoHHOE 3BEHO

6) [IponopimoHaabHOE 3BEHO

7) UnTerpupyroiiee 3B€HO

8) IIpornopuroHaIbHO-UHTErPUPYIOILIEE 3BEHO

9) UneansHoe auddepennupyromniee 3B€HO

10) PeanpHoe nuddepennmpyromiee 38€HO

11) KonebaTenpHOe 3BeHO

[IepexoaHbie nMpolecchl KAKOro 3BeHa MpeiCTaBlIeHbl HA pUCyHKe?
VYkaxkute npaBUIbHBIN(bIE) BapHaHT(bl) OTBETA(OB).

1) Anepuonuyeckoe 38eHO 1-ro nmopsijaka
2) Anepuonnuyeckoe 3B€HO 2-T0 Mopsiaka
3) Anepuoaudeckoe 3B€HO 3-To nopsika




4) NnepuimoHHOE 3BEHO

5) be3uHepurnoHHOE 3BEHO

6) [IponopimoHaabHOE 3BEHO

7) UnTerpupyroriee 3BeHO

8) IIpornopuroHaIbHO-UHTErPUPYIOIIIEE 3BEHO
9) Uneanproe auddepennmpyromiee 3B€HO
10) PeanpHoe nuddepennupyroiiee 38eHO

11) KonebaTenpHOE 3BeHO

Upgy U BbIXA

u BbIX

t

>
t, t, t, t,

YacTtoTHast XapaKTEepUCTHKA KaKOro 3BeHa MPUBEICHA HA PUCYHKE?

1) Anepronnueckoe 38eHO 1-To mopsijka
2) AnlepoinuecKoe 3B€HO 2-T0 MopsiiKa
3) Aneproauyeckoe 3B€HO 3-TO MOpsiIKa
4) NnepumoHHOE 3BEHO

5) be3sunepurnoHHOE 3BEHO

6) IIponoprioHanbHOE 3BEHO

7) UnTerpupyroniee 3BeHO

8) IIponopuroHaIbHO-UHTErPUPYIOIIEE 3BEHO
9) UneanpHoe nuddepeHnupyromiee 3BeHO
10) PeanpHoe nuddepennupyromniee 38eHO
11) KonebaTensHOE 3BEHO

Bode Diagram

Magnitude (d8)

Phase (dag)

Frenuency (radisec)

3aJIaT‘II/IK HHTCHCUBHOCTH CIIYXKUT JJIA:

1) OrpanuueHus TeMIia HapacTaHus (CraJaHus) BXOJHOTO CUTHAJa




2) OrpaHu4eHHs BBIXOJIHOT'O CUTHAJIa OTHOCUTEIBHO BXOIHOTO
3) OrpanuyeHus BXOJAHOT'O CUTHAJIa OTHOCUTEIBHO BBIXOIHOTO
4) 3agaHus UHTEHCUBHOCTH BBIXOJAHOI'O CUTHAJIA, OTHOCUTEIILHO

BXOOHOI'O

5) 3aI[aHI/I$I HWHTCHCUBHOCTH BXOAHOI'O CUT'HAJIa OTHOCHUTCIIBHO

BBIXOJHOI'O

Bribepute BEpHYIO CTPYKTYPHYIO CXEMY 3aaTIHKa

HWHTCHCHUBHOCTHU
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Uemy Oyner paBao Ug, ecnu mocTossHHAs Bpemenu 13u= 1,5 ¢
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1) U=8 B

2) Ui=10 B

3) Ui=6 B

4) Ui=7 B
DopcupoBKa 3TO:

1) KparkoBpemenHoe yBenauueHue HanpspkeHus Ha OB aBuraress
JUIsl yMEHBILIEHUS! BpeMeHU HapacTanus Toka OB 10 HoMHHaNbHOTrO
3HAYEHUS

2) KpaTkoBpeMeHHOE yBEJINUECHHUE HAIIPSHK CHUSI HA OOMOTKE SIKOPS
JBUTATENS 111 YMEHbIICHUS BpEMEHH HapacTaHUsI TOKa B OOMOTKe
SKOPSI 10 HOMUHAJIBHOT'O 3HAYEHMUSI

3) KpaTkoBpemeHnHoe yBennueHue Hanpsbkenus Ha OB npurarens
JUI yBEJIMYEHUsI BpeMeHHU HapacTaHus Toka OB 10 HoMMHaIBHOTO
3HAUEHUS

4) KparkoBpemeHHoOe yBenuueHue Hanpsbkenust Ha OB nBuraress
JUI yBEJIMYEHUsI BpeMeHHU HapacTaHus Toka OB 1o HoMMHanBHOTO
3HAYECHUS

Koadpduuuent popcrupoBku (anbda) mokaspiBaer:

1) Bo ckonbko pa3 yBennueHo HanpspkeHue Ha OB Bo Bpemst
(bopcupoBkH

2) Bo ckonbko pa3 ymeHsbleHo BpeMs GpopcupoBku OB

3) Bo ckomnbKo pa3 ymeHbllleHO Hampsbkenrne Ha OB Bo Bpems
bopcupoBKU

4) Bo ckonbko pa3 yBenuueH Tok OB Bo Bpems (popcupoBku

5) Bo ckonbko pa3 yBenuueH notok OB Bo Bpems popcupoBku
JlBuratesnb HE3aBUCUMOI0 BO30YyKIeHHs pabdoTaeT B HOMUHAJIbHOM
pexume. Kak nuamenstes Tok sikops s, ckopocts aBurarens WaB u
ANEKTPOMATrHUTHBIA MOMEHT JBHUTraTesss MB, €Clii HaNpsHDKEHHUE Ha
o0MmoTke Bo30OyxkaeHust UoB yBennuuiu B 2 paza?

a) [IpakTuuecku He U3MEHATCS

0) YBenuuarcs B 2 pasza

B) YMeHbIIaTCs B 2 pas3a

r) la yBemmuutcs B 2 paza WaB u MB He U3MEHSITCS

n) Is ymenbumtes B 2 paza WaB u MaB He U3MEHSITCS

OIIK-4.2

Pa3pabarsiBa
eT
MEPOMPUSATHUS

TecToBBIC BONIPOCHI IJIsl NOATOTOBKH K 324€TYy:
JlBuratenb HE3aBUCUMOIO BO30YKIEHNs paOd0TaeT B HOMUHAJIBHOM
pexume. Kak n3mensites Tok sikops Is1, ckopocts nurarenss WiB u
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YIIYYIIEHUIO
MMoKa3aTeneu
KauecTBa
paboThI
3IEKTPUY ECK
HX IIeTIIeH U
MallH

3JIEKTPOMArHUTHBI MOMEHT JBUTATENsI MIB, €Clii HAallpsbKEHHE Ha
oomoTke Bo30yxaeHus: UoB yBennuuiu B 2 paza?

a) [IpakTruecku He U3MEHSTCA

0) YBenmuuatcs B 2 pasza

B) YMeHbIIaTCs B 2 pasza

r) la yBemmuutes B 2 paza WaB u MB He u3MeHSATCS

n) Is ymenbumtes B 2 paza WaB u MaB He U3MEHSITCS

[TosicuuTe siBIeHUE TUCTEpe3uca MarHuTHoU cucteMbl OB.

a) SIBneHue rucrepesuca 3aKIH04YaeTCs B TOM, YTO U3MEHEHUE
MarHUTHOM MHIYKIIMH 3aMa3/AbIBaeT OT U3MEHEHUS
HaMarHMYUBAIOLIETO MOJIs

0) SIBeHue rucTepesnca 3aKJI0YaeTcs B TOM, UTO U3MEHEHHE
HaMarHMYUBAIOILETO MOJIS 3aMa3/AbIBA€T OT U3MEHEHHUS] MarHUTHOU
WHIYKIUU

B) SIBJIeHME THCTEpe3nca 3aKII0YAeTCsl B TOM, YTO U3MEHEHHUE TOKa
HaMarHW4YMBaHMs 3a11a3/1bIBAET OT U3MEHEHUS] HaMar HHYMBAaOIIEro
noJist

Kak n3mMeHnTCS MHAYKTUBHOCTB KaTyIIKH L, eciim HaMoTaTh €€ Ha
METAJUINYECKUN CepACYHUK?

a) MTHAyKTUBHOCTD KaTYIIKH YBEIMUUTCS 33 CUET TOT0, YTO JKEJIE30
ABJIIETCS YCUJIMTENIEM MarHUTHOIO MOJIA

6) IHIyKTUBHOCTb KaTYIIKH OCTaHETCSI HEU3MEHHBIM, T.K. YHCIIO
BHUTKOB KaTYyIIKH HE U3MEHUJIOCh

B) PeakTHBHOE CONPOTUBIIEHNE KATYIIKU YBEIUUUTCS, T.K.
JKEJIE3HBIN CEepeYHUK UMEET CBOMCTBO Pa3MarHU4YMBaTh I10JIE

r) UHAYKTUBHOCTD KaTyIIKH YMEHBIIUTCS 3a CUET TOT0, UTO XKEJIE30
ABJIAECTCS YCUIIUTEIEM MATHUTHOIO TOJIS

B kakux mpenenax MoXHO yMeHbIaTh HoTok OB?

a) B mpenenax oT MUHUMaJIbHOIO 10 MAaKCUMaJIbHOT'O 3HAYEHHUS,
OTOBOPEHHBIX B MACHOPTHBIX TaHHBIX ABUTATENS

0) B nmpenenax ot HyJI 10 MaKCUMaJIbHOIO 3HAUEHMUS,
OrOBOPEHHBIX B IACHIOPTHBIX TAHHBIX ABUTATENS

B) B npenenax oT Hyssl 10 HOMUHAJIBHOTO 3HAYEHHUS, OTOBOPEHHBIX
B [IaCIIOPTHBIX JAHHBIX JBUTATENs

r) B npenenax oT HOMMHAIBHOTO 1O MaKCUMAaJIbHOI'O 3HAUEHUS,
OI'OBOPEHHBIX B IACIIOPTHBIX JAHHBIX JABUraTeNs

Urto 3a 3KCIIEPUMEHT MPEICTABIICH HA PUCYHKE?

250 -
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1) Pasron, paboTa, TOpMOXKEHHE Ha X/X
2) Pa3ron, paboTa, TOpMOXXEHHE C aKTUBHOI Harpy3Koil Ha Bajy

JIBUTaTENA
3) Pasron, pa6oTa, TOpMOXEHHE C PEaKTUBHON HArpy3KOi Ha Bary

JIBUTATENS
4) Habpoc Harpy3ku B CTaTU4ECKOM peKUMe pabOThI IBUTaTes

5) Habpoc Harpy3ku Bo BpeMst pa3roHa JABUTATENs

B kakom pexxume paboTaer ABUraTeNb B MOMEHT BpeMeHH t= c¢?
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1) JIBurarenbHbIi pexxum

2) PexynepaTuBHOE TOPMOXKEHHE

3) TopmoxeHHEe TPOTUBOBKIIIOYEHUEM
4) JlnHaMH4eCKOE TOPMOKECHHUE

5) XomocToit Xo1

[TosicauTe paboTy ABUTATENS HA YIacTKe BpeMeHH t = c.
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1) Pa3rox B ABUraTeIbHOM pexxuMe

2) Pa3ron B reHepaTOpHOM PEXHUMeE

3) Cratuueckuil IBUTaTEIbHBIA PEXUM

4) Cratuueckuil reHepaTOpHBIA PEXUM

5) TopmoxeHue o Harpy3KoH (JBUT. PEKUM)
6) TopmoxeHnue 6e3 Harpy3Ku (reHep. pexxum)

Kakas nmeperpy3ouHasi CmocoOHOCTb 110 TOKY y ABUTATENEH
KPaHOBO-METAJLTYypru4eckon cepun?

1)1,5

2)2,5

3)3

4) 5

JlBuratens paboTasl B HOMHHAIbHOM pexxnuMe. Kak nsmensres ls,
WnB, MB, eciu mMOTOK JABUTaTeNsl YMEHbUIUTH B 2 pa3a?




a) la - yBemuures, WiB - yBenu4uutcsi, MIB — yMEHBIIUTCS
0) Is - ymenpumtcs, WaB - yBenuuutcsi, MJIB - yMEHBIIIUTCS
B) ls1 - ymenbmurcs, WiB - yMeHbIIUTCSA, MIIB - yMEHBIITUTCS
r) ls - ymenbmures, WaB - ymensmuresi, MiB - yBem4auTcs

B kakoif MOMEHT BpeMEHH ITPOU30IIET HAOPOC HATPY3KHU?
B kakoit MOMEHT BpeMeHU ITpou3o011es cOpoc Harpy3ku?
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0) [lopsiok NpoBeAeHNs MPOMEKYTOYHOM aTTECTALMHU, I0KA3aTeJIM U KPUTEPUHU
OLICHUBAHHUA:

[IpomexxyTouHast aTTectanus Mo AUCHUILINHE « MoenupoBaHue B 3JIEKTPOIIPUBO/IEY BKIIIOUAET
TEOPETHUYECKHE BOMPOCHI, TIO3BOJISIONINE OIEHUTh YPOBEHb YCBOCHUS 00YyJarOIIUMUCS 3HAHUH, U
MPAKTHYECKUE 3a]JaHUs, BRISBIISIONINE CTEIIEHb COPMUPOBAHHOCTH YMEHUM U BIIaICHUH.
IMoxa3aTeiu U KpUTEPUH NPOMEKYTOUHOM aTTecTaluu:

— Ha OIICHKY «OTJHYHO» (5 0aioB) — oOyJaronmumiics JeMOHCTPUPYET BEICOKHI YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIIH, BCECTOPOHHEE, CUCTEMATUYECKOE U TIIyOOoKOe 3HaHHE
y4eOHOro MaTepuaia, CBOOOAHO BBIMOJIHIET MPAKTHUYECKUE 3aJaHuUsI, CBOOOIHO OIEPUPYET
3HAHUSMHU, YMEHUSIMH, IPUMEHSIET UX B CUTYAIUsX MOBBIIIEHHON CIOXKHOCTH.

— Ha OLIEHKY «X0po1o» (4 6aiuia) — 00y4aroumiicst JeMOHCTPUPYET CPEAHUN ypOBEHb
c(OpMUPOBAHHOCTU KOMIIETEHLIUN: OCHOBHBIE 3HAHMSI, yMEHUSI OCBOEHBI, HO 10Ty CKatOTCsI
HE3HAYMTEJbHbIE OIMOKH, HETOYHOCTH, 3aTPYAHEHUS MIPU aHAIUTHYECKUX OTEPaLUsX, TepeHoce
3HaHWUI U YMEHHI Ha HOBBIE, HECTAHJAPTHBIE CUTYAIIUU.

— Ha OIICHKY «YA0BJIeTBOPHUTEILHO» (3 Oarna) — o0yJaronmiicst 1eMOHCTPUPYET MOPOTrOBbIiA
YpOBEHb CPOPMUPOBAHHOCTU KOMIIETEHIIUN: B X0/1€ KOHTPOJIbHBIX MEPOIPUSITUI JTOIYCKAIOTCS
OLIMOKH, MTPOSIBJIIETCS OTCYTCTBUE OTJEIbHBIX 3HAHUM, YMEHUI, HABBIKOB, 00y4JaroIuiics
WCIBITHIBACT 3HAYUTENbHBIC 3aTPYIHCHHS TIPU ONIEPUPOBAHUH 3HAHUSIMHU U YMEHUSIMU TIPH UX
MepeHoce Ha HOBbIE CHTYaI[UH.

— Ha OLICHKY «HEeYJT0BJeTBOPUTEIbHO» (2 0ajuia) — 00yJaromuics 1eMOHCTPUPYET 3HaHHS HE
6onee 20% TeopeTHUECKOTo MaTepHaa, JOMyCKaeT CyIeCTBEHHbBIE OIMMOKH, HE MOXKET MOKa3aTh
MHTEJUIEKTyaJbHble HABBIKM PELIEHHS MPOCTHIX 3a/ad.

— Ha OLICHKY «HEeYI0BJIeTBOPUTEILHO» (1 OayT) — 00y4aromumiics He MOXKET MOKa3aTh 3HAHMS HA
YpOBHE BOCIIPOU3BEIECHUS U 00BSICHEHUS HH(OpMAIIUH, HE MOXKET ITOKa3aTh MHTEIIEKTYa IbHbIe
HaBBIKH PEIICHUS MTPOCTHIX 3a/1a4.

OOy4aromuiics IOMy4aeT OTMETKY «3a4TE€HO» TIPU YCIOBUHU BBHITIOJHEHUS U 3aIUTHI BCEX
MPEyCMOTPEHHBIX JTA0 OpaTOPHBIX Pa0OT Ha OLEHKY HE HUKE «YIOBICTBOPUTEIHLHON.




