MHHHUCTEPCTBO HAVYKH H BLICHIEIO OBPA3OBAHM A
POCCHHCKON OFJIEPALIMN

Depepantioe TOCYIapeTBEHHOC BIo/KeTHOC 00Pa3OBATENLHOC YIPCAICHHE
BRICUICTO OOPA3OBAHNA
«MarsuToropekHii roCyZIapCTBeHHRT TexHIecKHit yrupepewrrer i, [ H. Hocosax

\

- SN _ YTBEPKIAIO
. '“?:77 . ¢ Jupextop HIMAC
el LR B.P. Xpammmn

5\ / A /i 04.02.2025 1.

el

Iy

PABOYAA IMTPOI'PAMMA JTHCIHHILTHHBE (MOJTYJIST)

MATEMATHYECKOE MOJETHPOBAHHE

Hanpasncuue nogrorossn (CrieiManbsocTs)
13.03.02 BriekTpoInepreTHKa H AMEKTPOTEXHHKR

Hanpaancnnocts (npoduin/creunanianmims) nporpaMmel
DAeXTPONPHBON H ABTOMATHKA

Yporcun Bricicro obpasopanns - Gakanaspaar

Dopaa obysenns
04HaN

Hucrwryy/ daxyaster  HBCTHTYT JHEPICTHKE H SBTOMETHIUPOBAHKAIX CHTTEM

Katienpa ABTOMATHIHPOBAHHOTO FICKTPONPHBOAA H MEXATPOHHKH
Kype 3
Cemectp 5

Marusroropes

2025 roa



Palouas nporpamma cocrasiena Ha ocHose ©I'OC BO - GaxanaspyaT no HANPARICHAIO
nogrorosks 13.03.02 nexTpornepreTHia U aekTpoTexHuka (npuxas MunoOpuaykn Poccin or
28.02.2018 . Ne 144)

Paboyas nporpaMmMa paceMoTpeHa " onobpena Ha
Kadeaps ABTOMATH3MPOBAHHOIO MICKTPOIPHBOLA H MEXATPOHMKY
27.01.2025, nporoxon Ne 3

HeCaaHm

3as, kadepoit A Hixosacs

Pabouas mporpamwma onobpena Metogutieckoii komuceneil MIuAC

04.02.2025 . nporokon Ne 3 —
ﬂpcnocna're.tb \ / Ll ﬁ B.P. Xpamumn

Pabouan nporpasMma coOCTaRIeHa:

nouent kadeapit kadeapur ADTuM, kawt, Texn, nayx /“' = CA.
Jinribxon

Peucascar:

“MMK” no oaextponpusoay , KamL. TCXH.




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




1 Llesiu ocBOeHUSI TMCHUIIMHBI (MO1YJ151)

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

3amaun AUCHUIUIMHBI — YCBOCHHE CTYJACHTAMHU:

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

- IPUHLIUIIOB CTPYKTYPHOTO MOJAETHPOBAHUS DIIEMEHTOB JICKTPOIIPHUBO/IA;

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

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

Juctumimaa MareMaTuaeckoe MOISTUPOBAHUE BXOJNUT B 0053aTEIBHYIO YacTh
y4eOHOTrO M1aHa 00pa30BaTEeIbHON MTPOTPAMMBI.

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

Marematuka

dusuka

DJIEKTPUYECKUE MAILIUHBI

3HaHus (yMEHUs, BIIQJICHNUS), TIOJIYICHHBIC IPY U3yUECHUH JTAHHOHN JTUCITUTUITHHBI
OyIyT HEOOXOIUMBI JJTsI U3yUCHUS JUCITUTUINH/TIPAKTHK:

CucteMsl ypaBJICHHs SJIEKTPOIIPUBOIOB

3 Komnerennun ody4yaruierocsi, opmupyembie B pe3yJbTaTe 0CBOCHMSI

AUCUUIJIMHBI (MOYJIs1) M IVIAHMPYEMble Pe3yJbTAaThl 00yUYeHust

B pe3ynbraTe ocBOeHUs AUCHUIIIMHBI (MOIYNsl) «MartemaTuyeckoe MOJeIMPOBAHUE»
oOyuarouuiics 10KeH 001a1aTh CIEAYIOIUMU KOMIIETCHIIUSIMU:

KOI[ HHAWKATOopa I/IH,Z[I/IKaTOp JOCTHXKCHHA KOMIICTCHLIN

OIIK-4 CnocoOeH uCIoIb30BaTh METOABl aHATN3a U MOACIUPOBAHUS AIEKTPHUUCCKUX IIETICH
Y DJICKTPUYECKUX MAIIUH

OIIK-4.1 CriocoOeH olleHMBATh TapaMeTPbl HOPMAJIbHBIX U aBApUUHBIX PEKUMOB
ANEKTPUYECKHUX IIENei U MAIllMH C UCIIOJIb30BaHUEM METOJIOB aHalu3a U
MOICTTUPOBAHUS

OIIK-4.2 Pa3pabarbiBaeT MepONpHUATHS IO YIYYIISHUIO TOKa3aTesel KauyecTBa

pa6OTLI QJICKTPHUYCCKHX LHener u ManiuH




4. CTpyKTypa, 00b€éM U coep:kaHHue TUCHHUIINHBI (MOLYJIs1)

OO01mmast TpyI0eMKOCTh IUCIUTUIMHBI COCTaBIsAeT 3 3adeTHbIX eaunanil 108 akaa. 4acos, B TOM

YHUCIIC:

— KOHTaKTHast pabota — 37 akaJl. 4acoB:

— aynuTopHas — 36 akaj. 4acos;

— BHeayAUTOpHas — |  akaj. 4yacos;

— caMocTosTeNIbHas padoTa — 71 akaj. 4yacos;
— B JopMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;

dopma arTecTanuu - 3a4eT

AynuTtopHast g
o KOHTaKTHas paborta E z dopma TeKyIero
S¢
I B akaj. yacax 3) Bu, KOHTPOJIA
Paszzen/ Tema 3 (B aaz. wacax) = n . P Kon
S 3 © | caMOCTOATEeNnbHOM |  ycreBaeMOCTH U
JIACIATUTAHBI 5 e = . | xomMmereHnuu
O g 5 paboThI MPOMEKYTOTHON
Tlex mab. | mpakT. Z'S aTTecTaluu
’ 3aH. 3aH. O &
1. Paznen 1.
Boinonnenue
ITpopaboTka
MPAKTUIECKOTO
1.1 Ha3znauenwne, METOIBI KOHCITEKTa sanaHms 110
MIPUHIMITBI aHAJIOTOBOTO 2 2 8 | nexuwmii, u3yyeHue MSVACHIIO OIlK-4.1
MOJIETTUPOBaHUS MporpaMMHON Do yanMHOﬁ
cpenbl Matiab porp
cpenbl Matiiab
IIpopaboTka
1.2 MaTtemaTnueckoe pbop
MOZEINPOBAHUE Koncriexra
< JIEKUMH U AKP Ne 1
HEJIMHEWHBIX OJIOKOB TEOPUHU 2 2 8 ! OIlK-4.1
yueOHOTro (TecTupoBaHue)
ABTOMaTHYECKOTO
nocobwust [1,2] mo
peryaupoBanus (TAY)
TeMaTHKe
ITpopaboTka
1.3 MaTtemaTHueckoe KOHCIIEKTa
MOJIETTUPOBaHUE 4 4 12 JIEKITUH U AKP Ne 2 OIK-4.1
CTPYKTYpHBIX cxeM Ha OBM yueOHOTO (TecTupoBaHue) '
B cpene MatLab Simulink mocobws [1,2] mo
5 TEeMaTHKe
ITpopaboTka
1.4 Ocobennoctn KOHCIIEKTa
MPOrPaMMHOTO 2 4 16 TIEKITUH 1 AKP Ne 3 OIK-4.1
CTPYKTYPHOT'O yueOHOTO (TecTupoBaHue) '
MonenupoBanus Ha OBM nocob6wust [1,2] mo
TeMaTHKe
IIpopaboTka
1.5 MaTtemaTHueckoe pop
MOZEIHPOBAHNE OCHOBHBIX Koncriexra
TIEKITUH 1 AKP Ne 4
3JIEMEHTOB CHUCTEM 6 6 20 ! OIlK-4.1
y4eOHOTOo (TectupoBaHme)
aBTOMATH3UPOBAHHOTO
mocobwust [1,2] mo
ANIEKTPOIPUBOJIA
TEeMaTHKe
1.6 TlepcnieKTHBBI pa3BUTHSA IIpopaboTka
anrapaTHbIX U 2 7 KOHCIIEKTa AKP Ne 5 OIK-4.2
IIPOrPaMMHBIX CPEJICTB JIeKIMH U (TectupoBaHue) '
OBM s CAIIP y4e0HOTO




nocob6wust [1,2] mo

TEeMaTHKe
Hroro no pasneny 18 18 71

HUrtoro 3a cemectp 18 18 71 3a4ér
Wroro no nucuuruivHe 18 18 71 3a4eT




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 TEOPETUIECKUX 3HAHUH U (POPMUPOBAHHE OCHOBHBIX
IIPEACTABIICHUH 10 Kypcy «MaTemaTnyeckoe MOJAEINPOBAHUE)» IIPOUCXOIUT C
HCI0JIb30BAHUEM MYJIbTUMEIUNHOTO 000pyI0BaHUS.

JIexuu poXoAsT B TPAAULIMOHHON opMme, B GopMe JISKITHIH-KOHCYIbTAIIN 1
npoOseMHBIX JIeKnui. TeopeTnueckuii MaTepual Ha MPOOJEMHBIX JICKIUSAX SIBISETCS
PE3yJIbTaTOM YCBOEHHMSI MOJTy4€HHON HHPOPMAIMH TOCPEICTBOM ITOCTAHOBKU MTPOOIEMHOTO
BOIIpOCA U MOUCKA IMyTeH ero pemenus. Ha Jekuusax — KOHCYJIbTanusaX U3JI0KEHHE HOBOTO
Marepuaia COIpOBOXKAAETCS IOCTAHOBKON BOIIPOCOB U JUCKYCCHEHN B IIOMCKAX OTBETOB Ha
9TH BOIIPOCHI.

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

CamocTrosTrenbHas paboTa CTUMYJIUPYET CTYJEHTOB B MPOIIECCe MOATOTOBKU
JOMAIlTHUX 3aJIJaHUH, IPU pelIeHUH 3a/1a4 Ha TaOOPaTOPHBIX 3aHATUAX, IPU MOJTOTOBKE K
KOHTPOJILHBIM paboTaM (TecTaM) U UTOTOBOM aTTeCTalllH.

6 YueOHO-MeTOAMYECKOE 00ecriedyeHre CaMOCTOATEIbHOM padoThl 00yYaroLuXCcst

[IpencraBieHo B npuiaoxeHuu 1.

7 OueHoYHbIE CPeCTBA AJIA NPOBeIeHUs IPOMEKYTOYHOM aTTecTauum
[IpencraBieHbl B IPUIIOKEHUHA 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
T10

Ne noroBopa Cpok JieficTBUS JINIICH3UN

MS Office 2007
Professional

Ne 135 o1 17.09.2007 0eccpoyHo

MathWorks

Classroom License

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

IIpodeccuonaibHbie 62361 JAHHBIX U HHPOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI

HasBanue xypca CchlIKa

Hocosa

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

P0109/Web

9 MarepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCUUIIMHBI (MOIYJIs1)

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

Tun u Ha3BaHue ayUTOPUN

OcHareHre ayuTopun

Jlexmonnas ayauropus Ne 123,
227, 023

MynbTUMEIUHHBIE CPEACTBA XpaHEHUs, Iepejaul U
npeJcTaBiIeHus HHpopMauu

Aymnatopus sl IPaKTHYECKUX
3agsatuid Ne 227a, 023

[TepconanbpHbIe KOMITBIOTEPHI ¢ TakeToM MS Office,
BbIX0JI0M B IHTEpHET U C IOCTYIIOM B AJIEKTPOHHYIO
MH(GOPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

Ayautopuu Jyuisi CaMOCTOATENIbHON
paboOTHI: KOMITBIOTEPHBIC KJIACCHI
(ayn. 227a, 023); unTanbHbIE 3a7IbI
OMOIUOTEKH

[Tepconanbpubie KOMIBIOTEPHI ¢ TakeToM MS Office,
BbIX0JI0M B IHTEpHET U ¢ JOCTYIIOM B AJIEKTPOHHYIO
uH(OPMAIMOHHO-00Pa30BaTENbHYIO CPELY YHUBEPCUTETA




IIpunoxenne 1
Y4eOHO-MeTOANYECKOE 0O0ecTieYeHrne CAMOCTOSATeIbHOI padoThl 00y4arouxcs

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

AynuTopHas caMOCTOsATeNbHAs paboTa CTYAICHTOB MPEAIOIaracT OTBETHI Ha BOIIPOCH HA
1a00paTOPHBIX 3aHATHIX IPH 3aIIUTe padoT.

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

1. Kakue cymectByroT Mmetoabl MmoaenupoBanus CAP snekrpornpuBoaa?

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

3. KakoBbl MeTO/IbI M IPUHLUIIBI HU(POBOTO MOAETUPOBAHUS?

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

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

7. Ilo kakoMy IPUHINITY peaTnu3yeTcsl HETMHENHOE 3BEHO B POIPAMME CTPYKTYPHOIO
MOJIETUPOBAHHUS?

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

1. [TosicHuTE METOIMKY COCTaBJICHUS U TPEOOPa30BAHUS CTPYKTYPHBIX CUCTEM.

2. J1nst yero HyXeH 3a1aTYiK UHTEHCUBHOCTH (3U1) 1 U3 KaKMX TUMOBBIX 3BE€HHEB OH COCTOUT?
3. Paccuuraiite mapamerpsl 31 11 yckopeHus (Craianusi) BBIXOHOTO CHTHAJIA C TPAHUYHBIM
temriom 10 B/c.

4. Kak peanu3oBaTh MPOrPaMMHO YCTPOUCTBO iisi GOpCUpOBKH 1ienu Bo30yxaeHus (Y DB).

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

6. Hapucyiite CTpyKTYpHYIO CXeMY IIeNH BO3OYKICHHSI SJIEKTPUUECKONW MAIITUHBI TIOCTOSTHHOTO
TOKA C YY€TOM HACBIIICHUS.

7. Kak peanu3oBaTh KpUBYIO HaMarHWYMBAHUs IBUTaTEls MOCTOSIHHOTO TOKa B cpeie MatLab
Simulink?

8. CTpyKTypHas cxeMa JBUTaTesIsl IOCTOSTHHOTO ToKa He3aBucumoro Bo3oyxaeHus (IIIT ¢ HB)
npu k®H=const. Pacuer mapameTrpoB cTtpykrypHoii cxemsl JAIIT ¢ HB, peanuzanus B cpene
MatLab Simulink.

9. Kak peann3oBarh akTUBHYIO U peakTUBHYIO cratnueckue Harpy3ku Juist JAIIT ¢ HB B cpene
CTpyKTypHOTO MozenrpoBanus MatLab Simulink?

10. CrpykrypHas cxema 11T ¢ HB npu AByX30HHOM perynupoBaHuu CKOpocTu. Pacuer
MapaMeTpoB CTPYKTYPHOH cxeMbl, peanu3anus B cpene MatLab Simulink.

11. Kak BbIBECTH BpeMEHHBIEC JUArpaMMBbl TPEOYyeMbIX KOOPIMHAT 3JIEKTPOIMPHUBOIA HA SKPaH
MoHHUTOpa B cpeae MatLab Simulink?

12. Kakum o6pa3om B cpeae MatLab Simulink BeiOupaetcs mar u mero cuera?



IIpunoxenne 2

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

a) [lnanupyemble pe3y/ibTaTbl 00y4eHHs M OLICHOYHBIE CPEACTBA JIsl IPOBeIeHUA
NPOME:KYTOYHOH aTTeCTALMM:

Kon HNuauxarop
UHIUKATO | AOCTHKEHHS
OuneHo4HbIE CpeACTBA
pa KOMIEeTeHIH
U
OIIK-4 Crioco6eH HUCIoIb30BaTh METO/Ibl aHAIM3a U MOAETTUPOBAHUS JIEKTPUUECKUX Lenel u

QJICKTPUYCCKHUX MAIlWH

OIlK-4.1

Cnocoben
OIICHHBATh
apaMeTpbl
HOPMaJIbHBIX
W aBapUMHBIX
PEKUMOB
3IEKTPUYECK
X IIeTed 1
MaIlluH C
HCIIOJIH30BaH
HEM METOJIOB
aHaau3a u
MOJIEJTUPOBAH
us

TecToBBIE BONPOCHI U151 MOATOTOBKH K 3a4eTy:
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

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

10-
W= g
1) P
4,5
3-p+1
W(p)=="
3) P
10
W(p)=—
4)
1
W(p)=7-p-
5) P
VYkaxuTe BapuaHT(bl) HHEPIIMOHHOTO 3BEHA(EB)
10-
Wip)=5 p1
1) P
45
W(p)= — 2~
(P) 100- p% +1

2)




W(p) = 3 9p +1
3) 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) = ——

3-p+1

W (p) = 91”

3) P
4y W(p)=10

1
W(p):?.p._
p

5)
Vkaxute BapuaHT(bl) alepUOJUICCKOTO 3BE€HA(EB) 2-T0 MOPSIKA

1y W(p)=10

75
W(p) =
10-p+1
W(p) = Oop
3) ’ 1.p

1
W(p) =
4) 5'p2+1

10°
WP =5
5) P

VYkaxute BapraHT(bl) K0ieOaTeIpHOTO 3BeHA(EB)

10-
W(p)=—2=
1) 55-p+1

W(p)= 2P
2) 100- p* +6-p+1

VYxkaxute Bapuant(sl) [111-3BeHa(eB)
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D W =g
4.p
W(p)= ¥
W(p)=23+l
3) P
w(p)=5-2
) P

5) W(p)=7-p+1
Vkaxkute BapuanT(bl) UaeanbHO AU depeHIIUPYIONIETro 3BeHa(EB)

10-
W= g5
1) Pt
45
W(p)=—7F—
2) 100- p% +1
3-p+1
W(p)=="
3) P
4 W(p)=10-p
1
W(p)=7-=
5) p
UBX’UBbIXA
UBbIX
|
|
i
|
UBX :
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|
|
|
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[TepexoHbIe mpoIiecchl KAKOTO 3BeHA MPEICTaBICHBI Ha pUCYHKE?
VYkaxuTe npaBUIbHBIN(bIC) BapraHT(bl) OTBETA(OB).

1) Anepuoanueckoe 3B€HO 1-ro nopsiaka

2) Anepuoau4ecKoe 3BeHO 2-T0 MOopsIKa

3) Anepuoanueckoe 3B€HO 3-T0 NopsiaKa

4) 'HepLIMOHHOE 3BE€HO

5) be3uHnepunoOHHOE 3BEHO

6) ITponopLuoHanbHOE 3BEHO

7) UnTerpupytoliiiee 3B€HO

8) ITponopLMOHATBEHO-NHTErPUPYIOLIEE 3BEHO
9) UneanvHoe nuddepeHmnupyroiiee 3B€HO




10) Peanbnoe muddepennupyroiiee 3B€HO

11) KonebarensHOE 3BEHO

[lepexoanble MpoIECChl KAaKOTO 3BeHA MPECTABICHBI HA pUCYHKE?
VYkaxuTe npaBUiIbHbIN(bIE) BapuaHT(bl) OTBETA(OB).

1) Anepuoaudeckoe 3BeHO 1-ro mopsaka
2) Anepuoudeckoe 3BeHO 2-T0 TIOpsIKa
3) Anepuoarueckoe 3BeHO 3-T0 HopsaKa
4) 'HepuOHHOE 3BE€HO

5) be3uneprmoHHOE 3BEHO

6) ITponopuuoHanbHOE 3BEHO

7) UaTerpupytoiiiee 3B€HO

8) IIponoprMoHAIEHO-HHTETPUPYIOIIEE 3BEHO
9) UneanvHoe muddepeHupyroiiee 38eH0
10) Peanbroe nuddepenimpyromiee 3B€HO
11) KonebarenpHoe 3B€HO

Upgy,U BbIXA

U BbIX

t

>

t, t, t, t,

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

1) Anlepuoaudeckoe 3BeHO 1-ro mopsiaka
2) Anileprou4ecKoe 3BeHO 2-T0 TIOpsIKa
3) Aneprou4ecKoe 3BeHO 3-T10 TopsiIKa
4) NHepuimoHHOE 3BEHO

5) be3uHeprMoHHOE 3BEHO

6) [IponoprmoHansHOE 3BEHO

7) UnTerpupyroiiee 3B€HO

8) [IponopunoHanbHO-UHTETPUPYIOLIEE 3BEHO
9) Uneanvhoe nuddepeHmnupyroiiee 3B€HO
10) Peanbnoe nuddepennupyromiee 3BeHO
11) KonebarenpHOE 3BEHO




Tiode Diagram

Magnitude (dB)

Phase (deg)

Frenuency (radisec)

BaI[aTLII/IK UHTCHCHUBHOCTH CIIYKUT IJIA:

1) Orpannuenus Temna HapacTaHus (CIaJaHus) BXOJHOTO CUTHAJa
2) Orpann4eHust BBIXOJJHOTO CUTHAJIa OTHOCUTEIBHO BXOIHOTO

3) OrpanndeHust BXOJIHOTO CUTHajla OTHOCUTEIBHO BBIXOJHOTO

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

5) 3aaHusl THTEHCHBHOCTH BXO/IHOTO CUTHaja OTHOCUTEIBHO
BBIXOJHOTO

Bri6epuTe BepHYIO CTPYKTYPHYIO CXEMY 3a/1aTUMKa
UHTEHCUBHOCTH

1)
P3 4
Upx AU Us— [Ups 1 Ugwix
P P >
—1u, o P
2)
P3 n
UBX AU Uo_ UPS 1 UBle
P P >
—U, Tou P
3)
P3 4
UBX AU Uo_ UPS P UBle
P | [ >
—U, Tou P

4)




Upx AU Us— [Ups |y Ubix
- -
—U, IR

Uemy Oynet paBHo Uo, eciiu nocrosiHHas BpeMenu T3u= 1,5 ¢

Usx. UBI,IXA
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8 [

,H
o
o
o

<
®
©
&

1) U=8 B

2) Ui=10 B

3) Us=6 B

4) Uo=7 B
dopcupoBKa 3TO:

1) KpaTkoBpemeHHoe yBenuueHue Hanpsokenust Ha OB aurarenst
ISl yMEHBIIICHHUS BpeMeHH! HapacTaHus Toka OB 10 HoMHHAIIBHOTO
3HAYCHUS

2) KpaTkoBpeMeHHOE yBEIUYEeHUE HANPSDKEHHUS HA OOMOTKE SIKOPS
JIBUTATENS JUIsl yMEHBIICHUS BPEMEHH HapacTaHus TOKa B OOMOTKe
SKOPS 0 HOMUHAIIBHOTO 3HAYEHHUSI

3) KpatkoBpemeHnHoe yBenuueHue HanpsbkeHus Ha OB npurarens
JUIsl yBEIMUYEHHs BpeMEeHM HapacTaHus Toka OB 10 HOMUHAJIBHOTO
3HAYCHHUS

4) KparkoBpeMeHHOe yBennueHue Hanpsbkenus Ha OB nurarens
JUIsl yBEJIMUYEHHs BpeMEeHH HapacTaHus Toka OB 10 HOMUHAIBHOTO
3Ha4YeHUs

Koadpduuuent GpopcupoBku (anbda) nokasbiBaeT:

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

2) Bo ckonbko pa3 ymeHbleHo Bpems GpopcupoBku 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




3IIEKTPOMArHUTHBI MOMEHT JIBUTATENs] MIB, €Clli HanpspKeHUE Ha
obMoTKe Bo30yxaeHus UoB yBennuuiu 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) 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 ISl NOATOTOBKH K 3a4eTy:

JIBurarenp HE3aBUCUMOTO BO30YKIEHHS paboTaeT B HOMMHAIbHOM
pexuMe. Kak u3mMeHsaTcs Tok skops I, ckopocts asurarens WiaB u
3JIEKTPOMArHUTHBIM MOMEHT JBUTaTeNsl M/IB, €Clli HalpsHKeHUE Ha
obMoTKe Bo30yxaeHus UoB yBennuuiu B 2 pa3a?

a) [IpakTuyecku He U3MEHSTCS

0) YBenuuarcs B 2 paza

B) YMeHbIIaTcs B 2 pasza

r) IayBenuuurcs B 2 paza WaB u MB He U3MEHSITCS

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

[TosicHuTE ABIEHME rUCTEpE3NCa MarHUTHOM cuctemsl OB.

a) SIBneHue rucrepesrca 3akioyaeTcs B TOM, UTO U3BMEHEHNE
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 3aKiI04aeTcs 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 TTOJISt

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 KaTYIIKH YMEHBIIUTCS 3a CUET TOTO, YTO JKEJIE30
SIBJISIETCS YCUJIUTENIEM MarHUTHOTO TOJIS

B kakux npenenax MOXXHO yMeHbIIaTh NoTok OB?

a) B npenenax oT MUHMMAJIBHOTO 10 MAKCUMAJILHOTO 3HAYEHUS,
OTOBOPEHHBIX B MMACHOPTHBIX JAHHBIX JIBUTATEIIS

6) B npenenax ot Hynsd 70 MaKCUMaJIbHOTO 3HAUYEHMUS,
OTOBOPEHHBIX B IMACHOPTHBIX IaHHBIX JIBUTATEIIS

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

r) B npeaenax oT HOMUHAJIBHOTO 0 MAaKCUMaJIbHOI'O 3HAYEHUS,
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 pEaKTUBHOMN Harpy3Kkoil Ha Baiy
JIBUTATEIIS

4) HaGpoc Harpy3ku B CTATUYECKOM peKUMe paboThl JBUTATENS
5) HaGpoc Harpy3ku BO BpeMs pa3roHa JIBUTATENs

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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)
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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) CratuuecKkuil TeHEepaTOPHbIN PEKUM




5) TopmorkeHue noj Harpy3KoM (JABUT. PEXUM)
6) TopmosxeHue 6e3 Harpy3KH (FeHEpP. 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 MPOU30IIEN COPOC HATPY3KH ?
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0) Ilopsinok npoBeeHUsI MPOMEKYTOUYHOM aTTeCTALIMM, IOKA3aTeJId U KPUTePUH
OLICHUBAHMSA:

[IpomexyTouHas aTTecTaus Mo JMcUuILinHe «MaTemaTnyeckoe MOASIMPOBAHUE)» BKIIFOUAET
TEOPETHUYECKHE BOMPOCHI, MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS O0YJarOIIUMUCS 3HAHUH, U
MIPAKTUYECKUE 3aJ]aHNUs, BBIBISIONINE CTENIeHb C(HOPMUPOBAHHOCTH YMEHUI U BIIaJICHUM.
IToxkasaTeu M KPUTEPUH NPOMEKYTOYHON ATTECTALMU:

— Ha OILIEHKY «OTJINYHO» (5 6a/U10B) — 00yyaromuiics JeMOHCTPUPYET BBICOKHI yPOBEHb
c(OPMHUPOBAHHOCTH KOMITETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U ITyOOKO€E 3HaHUE
y4eOHOT0 MaTepuana, CBOOOHO BBINOJIHAET IPAKTUYECKUE 3aaHusl, CBOOOTHO ONepUpyeT
3HAHMUSIMH, YMEHUSAMHU, IPUMEHSET UX B CUTYaLUsX MOBBIIIEHHON CII0)KHOCTH.

— Ha OILIEHKY «X0po1o» (4 6anna) — o0yJaronuiicss JTeMOHCTPUPYET CPEAHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMITETEHIIUI: OCHOBHbIE 3HAHUS, YMEHUSI OCBOCHBI, HO JJOITYCKAIOTCS
HE3HAYUTENIbHbIE OIMOKH, HETOUHOCTH, 3aTPYIHEHHS TP aHATUTUYECKUX OIepalHsX, IepeHoce
3HAHWW U YMEHUH Ha HOBbIE, HECTAHAAPTHBIE CUTYaLUH.

— Ha OIICHKY «Y/JA0BJIETBOPUTEJIBHO» (3 Oayia) — 00yJarouuiics JeMOHCTPUPYET OPOTOBBIi
YpPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0J1€ KOHTPOJILHBIX MEPOIPUATUN JTOITYCKAIOTCS




OIIIMOKH, MPOSIBIISIETCS OTCYTCTBUE OTICIbHBIX 3HAHUH, YMEHHIA, HABBIKOB, 00YJarOIIUNACS
WCIIBITHIBAET 3HAYUTEIIbHBIC 3aTPYAHCHUS IPU ONIEPUPOBAHUY 3HAHUSIMHU U YMEHUSAMU TIPU UX
[IEPEHOCE Ha HOBBIE CUTYaIUU.

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

— Ha OLICHKY «Hey/I0BJIETBOPUTEIbHO» (1 06amt) — oOy4aromuiicss He MOXKET MOKa3aTh 3HAHUS HA
YpOBHE BOCIIPOU3BEICHUS M 0OBSICHEHUS HH(OPMAITUH, HE MOXKET TIOKa3aTh UHTEIUICKTyaIbHBIC
HaBBIKHM PELIECHUS MTPOCTHIX 3a/au.

OO0yuaromuiicst MoJy4aeT OTMETKY «3a4TEeHO0» MPU YCIOBUU BBHITIOJTHEHHS U 3alIUTHI BCEX
MPEAYCMOTPEHHBIX J1a00PATOPHBIX PA0OT HA OIICHKY HE HIKE «yTOBIECTBOPUTEIIHHOY.



