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JIner akTyanuzanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa U oo0peHa i peaymsanuu B 2025 - 2026
y4eOHOM TOly Ha 3aceqaHnu Kadeapsl MeTalypruu U CTaHIap TH3aIUH

[Ipotokom ot 20 1. Ne

3aB. kadenpout M.IO. Ycanos

Pabouas mporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa i peaym3anuu B 2026 - 2027
y4eOHOM TOly Ha 3aceqaHuy Kadenpsl MeTaTypruu U CTaHIap TH3AIUH

[IpotokomoTr 20 . N
3aB. kadenpoiut M.IO. Ycanos

Pabouas nporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa s peanusanuu B 2027 - 2028
y4eOHOM TOJly Ha 3aceqaHuu Kadenpsl MeTautypruu U CTaHIap TU3AlUH

IIpoTtokomor 20 . Ne
3aB. kadenpoit M.IO. Ycanon

PaGouas nmporpamma nepecMoTpeHa, 00CykaeHa U oqoopeHa i peanu3anuu B 2028 - 2029
y4eOHOM ronly Ha 3acefqaHnu Kadenpsl MeTawTypruu U cTaHIapTH3AINH

IIpotokomor 20 . Ne
3aB. kadenpoit M.IO. YcanoB




1 eyt 0CBOEHUSI AUCHUILITAHBI (MOTYJI51)

IenssMu  OCBOCHHMS AUCHUIUIMHBI «MareMaTHYeCKOe MOJICIUPOBAHUE»  SIBISACTCS
oOyueHue Oyaymux 06akalaBpOB 3HAHHSIM CYIIECTBYIOIIUX METOJIOB aHAJIIOTOBOTO U U(POBOTO
MOJICJIUPOBAHUSI  COBPEMEHHOI'O  JJICKTPONPUBOJA, OTPa0OTKAa HABBIKOB  MPUMCHEHUS
CYIIECTBYIOIIUX MPOrpaMM MOJCIHUPOBaHHUS pPabOThI  3JCKTPONPHBOJOB, MPHUOOPETECHUE
MPAKTUYECKOIO OTIbITA aHAIN3a PA0OTHI COBPEMEHHBIX 3JICKTPOIIPHUBOJIOB.

3aaun TUCIUILIMHBI — YCBOCHHE CTYCHTAMHU:

- QITOPUTMOB YHMCJICHHBIX METOJIOB MHTEIPUPOBAHUS JINHEHHBIX U HETMHEHHBIX CHCTEM
mddepeHInaTbHBIX YPaBHCHU;

- IPUHIUIIOB CTPYKTYPHOT'O MOJICTMPOBAHUS JJIEMEHTOB 3JICKTPONIPHBO/IA;

- METOJIOB aHAJIOTOBOTO M IIU(POBOTO MOJICTUPOBAHHS COBPEMEHHOTO AJICKTPOIIPUBOIA.

2 MecTo THCHMIIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMmsbl

HucuunnuHa MaremaTiueckoe MOJEIUPOBaHUE BXOJUT B 00sA3aTEIbHYIO 4YacTb
y4eOHOro Mm1aHa 00pa3oBaTeNIbHON MPOTPaMMBI.

Jns  w3ydeHWs  JAUCHUIUIMHBI ~ HEOOXOIWMBI  3HaHWS  (YMEHHUs,  BJIAJICHUS),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE H3yUCHHS AUCITUTUINH/ TPAKTHK:

MaremaTuka

®dusuka

DIIEKTPUYECKHE MAIIIMHBI

3HaHus (YMEHUs, BIAJCHHS), TIOJYYCHHBIC TTPH W3YYEHUH NAHHOW JUCIUTUIMHBI OyIyT
HEOOXO0IUMBI JJ1s1 U3YyYEeHUS] AUCIUTLITUH/TIPAKTHK:

CucreMbl yripaBiIeHUs JIEKTPOTIPUBOIOB

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJIbTaThl 00yUeHUus

B pesynbrare ocBoeHusi TUCHUIUIMHBL (MOIyns) «MaTemMaTuueckoe MOJAETUPOBAHUE)
oOyuarouuiics 1okeH 001a1aTh CASAYIONMMI KOMIIETCHITUSIMHU:

Ko nanukartopa NHaukaTop 10CTHKEHUS KOMIIETCHITUN

OIIK-4 CniocoGeH UCIoIb30BaTh METO/IbI aHAIM3a U MOJCIIMPOBAHUS JIEKTPUUCCKUX IETeH U
DJIEKTPUYECKHUX MAIIIH

OIIK-4.1 CrocoOeH oIeHMBATh IMapaMeTpbl HOPMaJbHBIX W aBAPUUHBIX PEKUMOB
ANEKTPUYECKUX 1IeTed W MallMH C HCIOJb30BAaHHEM METOJOB aHalu3a U
MOICTTUPOBaHUS

OIIK-4.2 Pa3zpabatbiBaeT MeponpusATHs MO YIYYIICHHIO I[IOKa3aTeleil KauecTBa
pabOThI PIEKTPUUECKUX [N U MallTuH




4. CTpyKTypa, 00b€éM H coep:KaHue T CHUILIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBlsieT 3 3a4eTHhIX eaunuil 108 akaja. dacoB, B TOM

qucie:
— KOHTaKTHas pabota — 37 akaJ. 4acoB:

— aynuTopHas — 36 akajl. 9acoB;

— BHeayIuTopHasi — 1 akaj1. 4acos;

— caMocTosiTeNbHas padoTta — 71 akaj. 4acos;

— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;

dopma aTTecTaluy - 3a4eT

AynuropHast I =
o | KoHTaKTHas pabora E E dopma TeKyILEero
= s X Bu, KOHTpPOJIS
Paznen/ Tema 3 (B aKaj. Hacax) E B n . ™ Kon
g 3 ©| caMOCTOsATENbHOU | yCIIeBaeMOCTH U
JIACIUTUTAHBI 5 - . | xomnerenin
o & paboThI MPOMEKYTOTHON
© na6. | mpaxt. | £ 8
Tex. | EaH : 5 L?é aTTecTalllu
1. Pazpen 1.
TpopaGoTka Boinonnenue
MPAKTUIECKOTO
1.1 Ha3nauenue, METOIbI U KOHCITEKTa p3a AHIS 110
TIPUHIIMITBI aHaJIOTOBOI0 2 2 8 | mexumii, u3ydenue mﬂ CHIIO OIlK-4.1
MOJIETTUPOBaHUS MpOrpaMMHON Do WaMMHOﬁ
cpenbl Matiab porp
cpenbl Matiiab
1.2 MaremaTtudeckoe ITpopaboTka
MOZETNPOBAHUE KOHCIIEKTa JIEKIHH AKP No 1
HEJIMHEWHBIX 0JI0KOB 2 2 8 U y4eOHOTO (rectn OB;‘HHC) OIlK-4.1
TEOPHUH  ABTOMATUYECKOrO nocobwust [1,2] mo p
peryaupoBanus (TAY) TEMaTHKe
1.3 MaremaTtudeckoe IIpopaboTka
MOZETNPOBAHUE KOHCIIEKTa JIEKIHH AKP No 2
CTPYKTYPHBIX ~ CX€M  Ha 4 4 12 U y4eOHOTO (rectn OB;lHI/Ie) OIlK-4.1
OBM B cpene MatlLab mocobus [1,2] mo p
Simulink TEMAaTHKE
5
IIpopaboTka
1.4 OcobennocTr KOHCECETa -
IIPOrpaMMHOTO AKP Ne 3
porp 2 4 16 1 yaeB6HOTO OITK-4.1
CTPYKTYPHOT'O nocoms [1,2] 110 (TecTupoBaHue)
MonenupoBanus Ha DBM §
TeMaTHKe
1.5 MaremaTtndeckoe ITpopaboTka
MOZEIHPOBAHUE OCHOBHBIX KOHCIIEKTa JIEKIH AKP No 4
JJIEMEHTOB CHCTEM 6 6 20 U y4eOHOTO (rectn OB;HHe) OIlK-4.1
aBTOMATHU3HPOBAHHOT O nocob6wust [1,2] mo p
AJIEKTPOIPHBOJIA TeMaTHKe
IIpopaboTka
1.6 IepcneKTUBBI pa3BHTHS pop .
anmapaTHBIX u KOHCIICKTA JICKI{uH AKP Ne 5
2 7 U yIeOHOTO - OIIK-4.2
MIPOrpaMMHBIX CpencTB nocoms [1,2] 1o (TectupoBanue)
OBM s CAIIP ’
TEeMaTHKe
HUroro no pazueny 18 18 71




HWroro 3a cemectp

18

18

71

3a4ET

Hroro no JUCHUITINHE

18

18

71

3a4€T




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanuzauuM  NPEAYCMOTPEHHBIX BUIOB  y4eOHOUW pabOThI B  KadecTBe
o0pa3oBaTeNbHBIX ~ TEXHOJOTMH B  TpENoJaBaHUM  JUCHMIUIMHBL  «MaremaTuueckoe
MOJIEJIMPOBAHUEY UCIIOIb3YIOTCS TPAIULIMOHHAS U MOYJIBHO - KOMIIETEHTHOCTHAsI TEXHOJIOTUH.

[lepenaua HEOOXOAMMBIX TEOPETUYECKMX 3HAHMM U (OPMHUPOBAHHE OCHOBHBIX
IpescTaBiIeHU o Kypcy «Maremarnyeckoe MOAEIMPOBAHUEY MPOUCXOAUT C UCIOJIB30BAHUEM
MYJIbTUMEIUITHOTO 000PYI0BAHHS.

Jlexkuuu TNpoXoAAT B TPAaAMLMOHHOW ¢opme, B (opMe JEeKIUI-KOHCYAbTaluil U
npoOmeMHbIX Jekiui. Teoperwmueckuii MaTepuad Ha MPOOJEMHBIX JIEKIHUSAX —SBISETCS
pe3yabTaTOM YCBOCHHS TOJYYEHHOW HH(POPMAIMH TOCPEACTBOM ITOCTAaHOBKH IMPOOIEMHOTO
BOIIpOCa U TMOWCKa IyTed ero pemieHusa. Ha JNeKuusXx — KOHCYNbTAlUAX H3JI0KEHHE HOBOTO
MaTepuaja COMpPOBOXK/AAETCS OCTAHOBKOM BOIPOCOB U AMCKYCCHEH B MOMCKAaX OTBETOB HA 3TU
BOIIPOCHI.

[Ipu npoBeeHnN MPAKTUIECKUX 3aHITUH UCTIONB3YIOTCS paboTa B KOMaH e U MeTo bl I T.

CamocTrosTenbHas paboTa CTUMYJIUPYET CTYACHTOB B IPOLECCE MOATOTOBKH JOMAITHUX
3aJlaHul, MPU PEIIeHUHU 3a7ad Ha JJabOpaTOPHBIX 3aHATHUSX, MPU MOATOTOBKE K KOHTPOJBHBIM
paboTtam (TecTam) ¥ HITOTOBOM aTTECTAIUH.

6 YueOHO-MeTOIHYECKOE 00eciedeHe CAMOCTOSITeIbHOI padoThl 00yYaOIIUXCS
[IpencrasneHo B mpuiioxeHnu 1.

7 OueHOYHBbIE CPeACTBA 1/ MPOBeAeHU POMEKYTOUYHOMH aTTeCTAlMH
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoIUYecKOe M HHPOPMAIMOHHOE 00ecnieyeHHe AU CIUTIHHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. ®ypcos, B.b. MoaenupoBanue 351eKTponpuBoa ;. yueonoe nmocobue / B.b. dypcos. —
2-¢ w3 ., ucnp. u gon. — Cankr-IletepOypr : Jlans, 2019. — 220 ¢. — ISBN 978-5-8114-3566-1.
— Teker : onekrponusiii // Jlaup : 31eKTpoHHO-OMOAHOTEYHast cucrema. — URL:
https://e.lanbook.com/book/121467

2.Anmnaros, FO. H. Matematndyeckoe MOJEIMPOBAHUE MPOU3BOJACTBEHHBIX MPOIIECCOB :
yueonoe nocodue / 10. H. Annaros. — 2-e u3z., ucnp. — Cankr-IlerepOypr : Jlans, 2018. — 136
c. — ISBN 978-5-8114-3052-9. — TekcT : anekTpoHHbIi // JIaHb : 3J1eKTPOHHO-OHOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/107271 (nara oopamenus: 19.09.2020). — Pexum
JOCTYIIA: 7Sl aBTOPU3. MOJIb30BATENCH.

0) JlonoJiHUTEIbHAS JIUTEPATYpA:

1. JlunbkoB, C. A. MonenupoBaHue B 3JIEKTponpuBoje . yuebHoe mocobdue / C. A.
JlunbkoB, A. A. Paguonos ; MI'TY. - Marnaurtoropck, 2010. - 83 c. : wi., cxemsl, Taba. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=302.pdf&show=dcatalogues/1/10680
59/302.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooObeKT. - TEKCT : AIEeKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

2. T'ony6esa, H. B. MaremaTnueckoe MOJETUPOBAaHUE CUCTEM M NPOLIECCOB : yueOHOE
nocobue / H. B. TonybeBa. — 2-¢ u3n., crep. — Cankr-IlerepOypr : Jlanb, 2016. — 192 ¢. —
ISBN 978-5-8114-1424-6. — Tekct : aekTpoHHbId // JlaHb @ 3MeKTPOHHO-OHOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/76825 (nara oopamenus: 19.09.2020). — Pexum
JOCTyHa: JJIsl aBTOPHU3. TT0JIb30BaTENEH.

3. 3aronckmii, A. B. MozaenupoBanne oObekToB ympasieHus B MatLab : yueOHOe
nocobue / A. B. 3aronckwuii, JI. I'. Tyramosa. — Cankr-IlerepOypr : Jlans, 2019. — 144 c.



— ISBN 978-5-8114-3270-7. — Tekcr : anextponnsiid // JlaHb : 3JIEKTPOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/111915 (aara oopamenus: 19.09.2020). — Pexum
JOCTYIIA: JUIsl aBTOPH3. TI0JIb30BATEIICH.

B) MeToauueckue YKazaHus:

1. JlunbkoB, C. A. MoaenupoBaHue B 3JIEKTPONIPUBOC. Y 4eOHO-METOAMYECKHUE YKa3aHUS
k 11/p 1-6. URL: https:// https://newlms.magtu.ru/course/view.php?id=71863.

r) [Iporpammuoe ob6ecneuenue u UHTepHeT-pecypceb:

IIporpammHoe obecnieueHne

HaumenoBanue o
10 Ne norosopa Cpok AeicTBUS IUIIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpodHo
Professional
MathWorks
MathLab v.2014 |y g9 14 o1 08.12.2014 GecepouEo
Classroom
License
IIpodeccuonasibHbie 02361 JAHHBIX 1 HHPOPMAIMOHHBbIE CIIPABOYHBIE CHCTEMBI
Hassanue xypca CchlIKa
Jnetponmbic pecypert Guomotekn MITY UM host megaprolib.net/MP0109/Web
I'.1. HocoBa

9 MarepuajibHO-TEXHHYECKOE o0ecreueHne TUCIUIIHHBI (MOILYJIA)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOC oOecrieucHue JUCHUITIINHBI BKIIFOYACT:

Tun u Ha3BaHMe ayuTOpUN

OcHaleHue ayauTopuu

Jlekmonnas ayauropus Ne 123,
227, 023

MynbTUMEIUITHBIE CPEACTBA XPAHEHUS, IEPEAAYA U
npeJICTaBlIeHHs] HHPOpMAaIIK

Aymaatopus sl IPaKTHYECKUX
3agsatuid Ne 227a, 023

[Tepconanbubie KoMbiOTEpHI ¢ maketom MS Office,
BBIXOJIOM B VIHTEpHET U C JOCTYIIOM B DJICKTPOHHYIO
UH(POPMAIMOHHO-00pa30BaTEIBHYIO CPElly YHUBEPCUTETA

AyauTopuu I CaMOCTOSITEIbHOM
pabOTHI: KOMITBIOTEPHBIE KJIACCHI
(aya. 227a, 023); unTanbHbBIE 3a7IbI
OHOINOTEKH

[Tepconanbubie KoMbiOTEpHI ¢ Makerom MS Office,
BBIXOJIOM B IHTEpHET U C JJOCTYIIOM B 3JICKTPOHHYIO
UH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEIly YHUBEPCUTETA




IIpunosxenne 1
Y4yeOHO-MeTOANYECKOE 0O0ecTieyeHrne CAMOCTONATeIbHOI padoThl 00y4aromuxcs

ITo muciunne «MaTemaTnyeckoe MOASIMPOBAHUEY IIPEYCMOTPEHA ayIUTOPHAs U
BHEayIMTOPHAsl CaMOCTOsTENbHAs paboTa 00y4aromuxcsl.

AynuTopHas caMOCTOsATeNbHAs paboTa CTYICHTOB MIPEAIOIaracT OTBETHI Ha BOIIPOCH HA
71a00paTOPHBIX 3aHATHAX IPH 3aIIUTe padoT.

Tema 1-4. O01ue BOonpochl MOJeJMPOBAHMA JIeKTponpusoaa Ha [IBM

1. Kakue cymectByroT metoabl MmoaenupoBanus CAP snekrpornpuBoaa?

2. KakoBbl METO/IbI ¥ TPUHIIMIIBI AHAJIOTOBOI'O MOJIEHUPOBAHUS?

3. KakoBbl MeTOIbI M IPUHLUIIBI HU(POBOTO MOAETUPOBAHUS?

4. KakoBbl 0COOEHHOCTH CTPYKTYPHOI'O METO/1a MOJIETMPOBAHUs?

5. KakoBbI CBOMCTBA UECATLHOTO ONEPALIMOHHOTO yeunuTensa? Ero ocHOBHbIE XapaKTEpPUCTUKH.
6. [lepeuncnure OCHOBHbIE CBOMCTBA TUIOBBIX JIMHEWHBIX 3BEHHEB CUCTEM aBTOMAaTUYECKOTO
peryinupoBaHusl.

7. Ilo kakoMy NIPUHIINITY peaTnu3yeTcsl HETMHENHOE 3BEHO B POIPAMME CTPYKTYPHOIO
MO/JIETUPOBAHHUS?

Tema 5-6. MonesmpoBaHue THIIOBBIX CTPYKTYPHBIX CXeM aBTOMATH3MPOBAHHOI0
3JiekTponpuBoaa Ha JBM

1. [TosicHuTE METOIMKY COCTaBJICHUS U TPEOOPa30BAHUS CTPYKTYPHBIX CUCTEM.

2. J1nst yero HyXeH 3a1aT4YMK UHTeHCUBHOCTH (3U1) 1 U3 KaKMX TUMOBBIX 3BE€HHEB OH COCTOUT?
3. Paccuuraiite mapamerpsl 31 11 yckopeHus (Craanusi) BBIXOHOTO CHTHAJIA C TPAHUYHBIM
temriom 10 B/c.

4. Kak peann3oBaTh MPOrPaMMHO YCTPOUCTBO iisi GOpCUpOBKH 1ienu Bo30ykaeHus (Y DB).

5. KakuM THUTIOBBIM 3B€HOM MOJKHO MPEACTaBUTH AEKTPUUECKYIO IIellb OOMOTKH BO30YKICHUS
JIBUTATEJsl TOCTOSTHHOTO ToKa? Kak paccunTaTh mapameTpsl 3BeHa?

6. Hapucyiite CTpyKTYpHYIO CXeMY IIeNH BO3OYKICHHSI DJIEKTPUUECKON MAITUHBI TIOCTOSTHHOTO
TOKA C YY€TOM HACBIIICHUS.

7. Kak peann30BaTh KPUBYIO HAMarHUYMBAHUS JIBUTATEIIs IOCTOSHHOTO TOKa B cpene MatLab
Simulink?

8. CTpyKTypHas cxeMa JBUTaTessl MOCTOSTHHOTO ToKa He3aBucumoro Bo3oyxaeHus (IIIT ¢ HB)
npu k®H=const. Pacuet mapameTrpoB cTpykTypHoii cxemsl JAIIT ¢ HB, peanu3zanus B cpene
MatLab Simulink.

9. Kak peann3oBarh akTUBHYIO U peakTUBHYIO cratnueckue Harpy3ku Juist 11T ¢ HB B cpene
cTpykTypHOTO MOaenupoBanust MatLab Simulink?

10. CrpykrypHas cxema 11T ¢ HB npu AByX30HHOM perynupoBaHuu cCKOpocTu. Pacuer
napameTpoB CTPYKTYpHOU cxeMbl, peanu3anus B cpeae MatLab Simulink.

11. Kak BbIBECTH BpeMEHHBIEC JUArpaMMBbl TPEOYyeMbIX KOOPIMHAT 3JIEKTPOIMPUBOIA HA SKpaH
mouuTopa B cpeae MatLab Simulink?

12. Kakum o6pazom B cpeae MatLab Simulink BeiOupaercst miar u metron cuera?



IIpunoxenne 2

OIIeHO‘leIe cpeacrea AJisi IpoBEACHUSA l'[pOMe)KYTO‘{HOﬁ arreCcranmu

a) [lnanupyemble pe3y/ibTaTbl 00y4eHHS M OLICHOYHBIE CPEACTBA [JIsl IPOBeIeHUA
NPOME:KYTOYHOH aTTeCTALMM:

Kox HNuauxkarop

HHAUKATO | JOCTHKEHHUS

pa KOMIIETeHIH
|

OneHo4HbIE cpeacraa

OIIK-4 Cnioco6eH HcIoib30BaTh METO bl aHAIM3a U MOAETUPOBAHNUS IIEKTPUUECKUX Leneil 1

OJICKTPUYCCKUX MAlllH

OIIK-4.1 | CnocobeH
OIICHUBATh
apaMeTpbl
HOPMaJIbHBIX
Y aBapUMHBIX
PEKUMOB
3IEKTPUYECK
X IIeTed 1
MaIlluH C
HCITOJIH30BaH
HEM METOJIOB
aHaau3a u
MOJIEJTUPOBAH
us

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

10
__4p
2) W(p)_loo-p+1
W(p) =23+
3) p
W(p)=5-"
4) P
5) W(p)=7-p

VYkaxkute BapraHT(bl) alepUOIUIECKOTO 3BeHa(eB) 1-ro mopsaka

10-
WP =5 p1
1) p
4,5
3-p+1
W(p)==,"
3) P
10
W(p)=—
4) P
1
W(p)=7-p-—
5) p
YkaxuTe BapuaHT(bl) HHEPIIMOHHOTO 3BEHA(EB)
10-
W(p) = ——
1) 55-p+1
4,5
W(p)=—"> —
2) 100- p% +1
3-p+1
W(p) ==L

3) 9-p




W(p)=""
2) p
5) Her oTBeTa
VYkaxure BapuaHT(bl) O€3MHEPIIMOHHOTO 3BEHA(EB)

10-p
W (p) =

4,5
W(p)=—F—
2) 100- p° +1

3) P
4 W(p)=10

1

W(p)=7-p-—

5) p
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[epexoaHbIe MPOIECCH KAKOTO 3BEHA NPECTABJICHBI Ha PUCYHKE?
YKaxuTe nMpaBWIbHBIN(bIC) BApUaHT(bI) OTBETA(OB).

1) Anlepuoaudeckoe 3B€HO 1-ro mopsaka

2) Anepuoau4ecKoe 3BeHO 2-T0 OpsIKa

3) Anepuoan4eckoe 3BeHO 3-r0 NopsIKa

4) 'HepuMOHHOE 3BE€HO

5) be3nHepMOHHOE 3BEHO

6) ITponopuuoHanbHOE 3BEHO

7) UnTerpupytouiee 3B€HO

8) [IponopunoHanbHO-UHTETPUPYIOLIEE 3BEHO

9) UneanvHoe nuddepeHmnupyroiiee 3B€HO

10) Peanbnoe nuddepermnupyromiee 3BeHO

11) KonebarenpHO€ 3BEHO

[IepexoHblie mpoLecChl KAKOTO 3B€HA MPEACTaBICHbI HA PUCYHKE?
YkaxuTe npaBUIbHBIN(BIC) BapraHT(bl) OTBETA(OB).




1) Anepuoaudeckoe 3BeHO 1-ro mopsaka
2) Anepuoudeckoe 3BeHO 2-T0 TOpsIKa
3) Anepuoauueckoe 3B€HO 3-T0 NopsaKa
4) lnepuimoHHOE 3BEHO

5) be3unepnoHHOE 3BEHO

6) ITponopruoHanbHOE 3BEHO

7) UnTerpupytoiiiee 3B€HO

8) [IponoprmoHanbHO-UHTETPUPYIOIIEE 3BEHO
9) Uneanshoe muddepeHnupyroiiee 3BeHO
10) Peanbroe muddepeHupyroniee 3BeHO
11) KonebarenbHoe 3B€HO

Upgy U BbIXA

U BbIX

t

>

t, t, t, t,

YacroTHast XapaKTepUCTHKA KaKOTO 3BeHa NMPUBEACHA HA PUCYHKe?

1) Aniepuoaudeckoe 3BeHO 1-ro mopsiaka
2) Aniepro4ecKoe 3BeHO 2-T0 MOpsIKa
3) Anepuoau4ecKoe 3BeHO 3-T0 MopsiaIKa
4) nepuioHHOE 3BEHO

5) be3uneprimoHHOE 3BEHO

6) [IponoprimoHanbHOE 3BEHO

7) UnTerpupyroiiee 3B€HO

8) [IponopiimoHaTBEHO-UHTETPUPYIOIIEE 3BEHO
9) Uneanvhoe nuddepeHmupyroiiee 3B€HO
10) Peanbhoe nuddepennupyromiee 38eHO
11) KonebarenpsHoe 3BEHO

Bode Diagram

Magnitude (d8)

Phase (deg)

Frenuency (radisec)




3aI[aT‘-II/IK HWHTCHCHUBHOCTH CIIYKUT IJIA:

1) Orpannyenus Temiia HapacTaHus (CriaJanus) BXOAHOTO CUTHAJIA
2) OrpannyeHusi BBIXOIHOTO CUTHAJIA OTHOCUTENIBHO BXOIHOTO

3) OrpanuydeHust BXOJJHOTO CUTHAJIa OTHOCUTEIILHO BBIXOHOTO

4) 3agaHus MTHTEHCUBHOCTH BBIXOJIHOTO CUTHAJIA, OTHOCHTEIIHHO
BXOJIHOTO

5) 3amaHus MHTEHCUBHOCTH BXOJTHOTO CUTHAjIa OTHOCUTEIHHO
BBIXOJIHOTO

BriGepute BepHYIO CTPYKTYPHYIO CXEMY 3aJIaTIYMKa
MHTEHCUBHOCTH
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UYemy O6yner paBao Uop, ecniu noctosiHHast Bpemenu T3u= 1,5 ¢
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1) Uo=8 B

2) Uo=10 B
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4) U=7 B
®dopcupoBKa 3710:

1) KpatkoBpemeHnHoe yBenuueHue HanpsbkeHus Ha OB nBurarens
JUIs YMEHbILIEHUsI BpeMeHU HapacTaHus Toka OB 10 HoMuHaIBHOTO
3HauEHUs

2) KpaTkoBpeMeHHOE yBeIHUEHUE HANPSKEHUsI Ha 0OMOTKE SIKOPS
JBUTATENS JJ1 yMEHbLIECHUS! BPEMEHU HapacTaHUsl TOKa B 0OMOTKe
AKOPSI 10 HOMUHAJIBHOTO 3HAYEHUS

3) KparkoBpemenHoe yBenudyeHue HanpsbkeHust Ha OB qBuraTens
JUIsl yBEJIMUEHUSI BpEMEHH HapacTaHus Toka OB 10 HoMuHanbHOTO
3HAYEHUS

4) KpatkoBpeMeHHOe yBennueHue HanpsbkeHus Ha OB nBurarens
JUIsl yBEJIMYEHUSI BpEMEHU HapacTaHus Toka OB 10 HoMuHanbHOTO
3HAYEHMS

Koaddumuent dhopcupoBku (anbda) mokassiBact:

1) Bo ckonbko pa3 yBenuueHo HampsikeHue Ha OB Bo Bpems
bopcUpOBKH

2) Bo ckonbko pa3 ymeHsleHo Bpems popcupoBku OB

3) Bo ckonbko pa3 ymeHslieHo HanpsbkeHue Ha OB Bo Bpemst
bopcUpoOBKH

4) Bo ckonbko pa3 yBenuueH Tok OB Bo Bpems popcupoBku

5) Bo ckounbko pa3 yBenuyeH notok OB Bo Bpemst hopcupoBku
JlBurateip He3aBUCUMOTO BO30YXJICHUs pab0TaeT B HOMUHAJILHOM
pexxume. Kak n3mensrcs Tok sikopst Is1, ckopocts nsurarens Wis u
JIEKTPOMArHUTHBIM MOMEHT JBUTATENs MIB, €CIIN HANPSDKEHUE HA
oOMoTKe Bo30yxaeHus UoB yBennuuin B 2 paza?

a) [IpakTnyecku HE U3MEHATCS

0) YBenuuarcs B 2 paza

B) YMeHbIIaTcs B 2 pasa

r) Iayeenuuurcd B 2 paza WaB u MaB He U3MEHSTCS

n) Is ymenpmutcs B 2 paza WaB u MIB He U3MeEHATCS

OIIK-4.2

PazpabaTsiBa
eT
MEPONPUSATHS

TecToBbIE BOIIPOCHI AJIfl MOATOTOBKH K 3a4€TYy:
I[BPITaTe.HB HC3aBUCHUMOTI'O BO36y)KI[CHI/I$I pa60TaeT B HOMHWHAJIbHOM
PCIKUME. Kak u3MeHsTcs Tox SAKOPpA IH, CKOPOCTH ABUT'ATCIIA WiB u




110
YIIYYLIEHUIO
MoKasarenei
KayecTBa
paboThI
AIEKTPUUECK
X Heneu u
MallluH

3IIEKTPOMArHUTHBI MOMEHT JBUTATeNNst MIB, €CITM HAIIPsDKEHHUE Ha
obMoTKe Bo30yxaeHus UoB yBennauiu B 2 pa3a?

a) [IpakTuyecku He U3MEHSATCA

0) YBenuuarcs B 2 pasa

B) YMeHbIaTcs B 2 pasza

r) layBenuuurcs B 2 paza WaB u MB He U3MEHSITCS

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

[TosicHuTe sBIEHME TUCTEpe3rca MarHUTHOM cucteMbl OB.

a) SIBneHue rucrepesnca 3akio4yaeTcs B TOM, UTO U3BMEHEHNE
MarHMTHOM MHIYKIMH 3a11a3/bIBA€T OT U3MEHEHUSI
HaMarHMYUBAIOUIETO MOJIsS

0) SIBnenue rucTepe3nca 3aKiII04YaeTCS B TOM, YTO U3MEHEHNE
HaMarHMYMBAIOLIETO MOJIS 3a1a3/(bIBacT OT U3MEHEHUS MarHUTHOM
UHAYKLIUN

B) SIBlIeHNE rUCTepe3rca 3aKJII0UaeTCsl B TOM, YTO U3MEHEHHE TOKa
HaMarHMYMBaHUS 3aI1a3/1bIBACT OT U3MEHEHHS] HAMAarHUUMBAOILIEr0
OJIS

Kak n3meHuTCcss MHIYKTUBHOCTD KaTyIIKu L, eciin HaMoTaTh €€ Ha
METAJUIMYECKUN CepJICUHUK?

a) IHIyKTUBHOCTD KAaTYIIKH YBEIHUUTCS 33 CYET TOTO, YTO HKEJIE30
ABJISIETCS] YCUIIUTEIEM MAarHUTHOTO TTOJIS

0) ITHAyKTUBHOCTb KAaTYLIKU OCTAHETCS HEM3MEHHBIM, T.K. YHCIIO
BUTKOB KAaTyIIKHA HE U3MEHUJIOCH

B) PeakTuBHOE CONPOTUBIIEHNE KATYIIKN YBEIUUUTCH, T.K.
JKEJIE3HBIA CEPJCYHHUK UMEET CBOMCTBO Pa3MarHU4YMBaTh 110JIE

r) IHIyKTUBHOCTB KaTYIIKA YMEHBIIUTCS 3a CYET TOT0, YTO JKEIE30
ABJIACTCS YCUJIMTEIIEM MarHUTHOTO TOJIS

B xakux npezaenax MoXHO yMeHbIaTh MoTok OB?

a) B npenenax oT MUHUMAaIBHOTO JI0 MAKCUMAJILHOTO 3HAUCHUS,
OTOBOPEHHBIX B MACMOPTHBIX JAHHBIX JBUTATEIs

0) B npexenax ot Hyls 1O MaKCUMaJIbHOTO 3HAYEHUS,
OTOBOPEHHBIX B MACMOPTHBIX JAHHBIX JBUTATENs

B) B mpenenax ot Hyss 10 HOMUHAJIBHOTO 3HAYEHUS, OTOBOPEHHBIX
B MACMIOPTHBIX TAHHBIX JIBUTATEIIS

r) B npeaenax oT HOMUHAIBHOTO 0 MAaKCUMAIbHOTO 3HAYEHUS,
OTOBOPEHHBIX B MACMOPTHBIX JAHHBIX JBUTATEIS

YTo 3a 3KCTIIEpUMEHT MPEICTABIICH HA PUCYHKE?
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1) Pasron, paboTa, TOpMOKEHHE Ha X/X

2) Pa3zron, paboTa, TOpMOKEHHE C aKTUBHOUM HArpy3KOi Ha BaTy
JIBUTATEIIS

3) Pasron, paboTta, TOpMOKEHHE C PEaKTHBHOIN HAarpy3Koi Ha Bajty
JIBUTATEIIS

4) Habpoc Harpy3ku B CTATUYECKOM peXUME pabOThl JBUTATENS
5) HaGpoc Harpy3ku BO BpeMsi pa3roHa JIBUTaTes

B xakom pexume paboTaer ABUTaTeNIb B MOMEHT BpeMeHu 1= ¢?
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1) ABurarenbHbIi pexum

2) PexynepaTtuBHOE TOPMOKEHHE

3) TopmoskeHHE TPOTHBOBKIIOUECHUEM
4) Iunamuueckoe TOPMOKEHUE

5) XonocTo# xox

[TosicauTe paboTy ABHTaTels HAa ydacTKe BpemeHu t = c.
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1) Pa3roH B 1BUraTeIbHOM peKUME

2) Pa3roH B reHepaTOPHOM peKUME

3) Cratuyeckuil IBUraTeNIbHBIN pPeXUM

4) CratuuecKuil TeHepaTOPHBINA PEKUM

5) TopMoskeHHe O] HArPY3KOH (JABUT. PEKUM)
6) TopmoskeHue 6e3 Harpy3KH (FreHep. PeKuM)

Kakas neperpy3ouHasi cnocoOHOCTb IO TOKY Y JIBUTaTeIen
KpPaHOBO-METaJUTyprHuecKoi cepuu?

1)15

2) 2,5

3)3

4) 5

JIBurarens paboTan B HOMUHAIBHOM pexume. Kak m3mensrces |4,
WnB, M1B, eciii OTOK ABHUTaTeNsl YMEHBIINUTD B 2 pa3a?




a) la - yBenuuuntcs, WiB - yBenuuutcsi, MJIB — yMEHBIIUTCS
0) Is - ymenbmutcst, WaB - yBenuuuTcs, M/IB - yMEHBIIUTCS
B) Ist - ymenbutces, WaB - ymeHbIINTCS, MIB - yMEHBIIUTCA
r) I - ymensmnres, WaB - ymensimures, MaB - yBelInuuTCst

B kxakoif MOMEHT BpeMEHHU MPOU3011Ie]l HAOpOC HATPy3Ku?
B kxakoif MOMEHT BpeMEHH MPOU30IIEI COPOC HATPY3KH ?
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0) Ilopsiiok mpoBeaeHUs MPOMEKYTOYHON ATTECTALNM, MOKA3ATEJIH U KPUTEPUHU
OllCHNBAHMS:

[TpomexxyTodHas aTTecTanus Mo AUCIUILIINHE «MaTeMaTHIecKoe MOJICIIMPOBAHHE)» BKITFOUACT
TEOPETHUYECKUE BOIPOCHI, MO3BOJISIONINE OLCHUTh YPOBEHb YCBOCHHUS O0YYarOIIUMUCS 3HAHUH, U
MPAKTUYECCKHUE 3aJ[aHNs1, BBISBISIONINE CTEIIEHh COOPMUPOBAHHOCTH YMEHHH U BIIaICHUN.
IMoka3aTeiu U KPpUTEPUU MPOMEKYTOYHOM ATTECTAIUU:

— Ha OIICHKY «OTJINYHOY» (5 0aJUI0B) — 00y4aIONIHIiCs JeMOHCTPUPYET BHICOKHI YPOBEHb
c(OPMHUPOBAHHOCTH KOMITETCHIIUH, BCECTOPOHHEE, CHCTEMATHYECKOE U IITYOOKOE 3HAHNE
yueOHOTO MaTepuaia, CBOOOTHO BBITOIHSAET MPAKTUYCCKHUE 3aJaHUsI, CBOOOJHO ONIEPUPYET
3HAHUSIMH, YMEHUSIMH, TPUMEHSCT UX B CUTYALIUSAX ITOBBIIICHHOHN CJIOHOCTH.

— Ha OLIEHKY «X0po1uo» (4 6amna) — o0yJaromuiicst 1IeMOHCTPUPYET CPEAHUN YPOBEHB
Cc(OPMHUPOBAHHOCTH KOMITETEHIIMI: OCHOBHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYUTEIIbHbIC ONIMOKH, HETOYHOCTH, 3aTPyTHCHUS TIPU aHATUTUYECKUX OTIePAIIHsX, IEPEHOCEe
3HAaHUH U yMEHUI Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OIICHKY «Y/JI0BJIETBOPUTEILHO» (3 Oayuta) — 00y4arouuiicss JTEeMOHCTPUPYET TOPOTOBBIH
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHIIUI: B X0Ji€¢ KOHTPOJILHBIX MEPOMIPUITUN JOMYCKAIOTCS
OILIMOKY, MPOSIBISIETCS OTCYTCTBUE OTIENbHBIX 3HAHUHM, YMEHUI, HABBIKOB, 00YJarOIIUNACS
WCIBITHIBAET 3HAUUTEIbHBIC 3aTPYAHCHUS [IPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHUSIMH TIPH UX
MepeHoce Ha HOBBIE CUTYAIUH.

— Ha OIIEHKY «HEeY/I0BJIeTBOPUTEJLHO» (2 6amia) — 00ydaromuics JeMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTUUEeCKOro MaTepuana, JOMycKaeT CyIEeCTBEHHbIEC OIIMOKH, HE MOKET IMOKa3aTh
MHTEJUIEKTYalbHbIE HABBIKH PEIICHUS IPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYA0BJIeTBOPUTEIbHO» (1 6amn) — oOydaromuiics He MOXKET MOKa3aTh 3HAHUS Ha
yYpOBHE BOCTIPOU3BECHHSI U 00BICHEHUS HHPOPMAIINH, HE MOXKET IMOKa3aTh MHTEIEKTYyalbHbIE
HABBIKU PEIISHUS MPOCTHIX 3a/1a4.

OOyyJaromuiics MoTy4aeT OTMETKY «3a4TeHO0» MPHU YCIOBUH BHITIONHEHHS U 3aIIUTHI BCEX
MPEeIyCMOTPEHHBIX Ta0OPATOPHBIX PabOT HA OIIEHKY HE HIDKE «YAOBIECTBOPUTEIHHOY.









