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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




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

Jucnunnuna MaTemaTudeckoe MOAeTMPOBAaHUE BXOUT B YACTh YU€OHOTO IJIaHa
hopMupyeMyIO YIaCTHUKAMU 00pa30BaTEIbHBIX OTHOIICHUH 00pa30BaTeIbHON MPOTPAMMEI.

JI1st m3ydeHust TMCIUIUIMHBI HE0OX0IUMBI 3HAHUS (YMEHUS, BIIaICHUS),
chopMUPOBaHHBIC B PE3YJIHTATE U3yUCHUS TACIUTLINH/ TPAKTHK:

MaremaTuka

DIIEKTPUYECKUE MAILIUHBI

3nanus (yMEHHUsI, BJIQJICHHS), TTOJTYICHHBIC TTPU U3YYCHUH TaHHOU JUCITUTITUHBI
OyyT HEOOXOIUMBI JIJTsI U3yUSHUS JUCITUTUITNH/TIPAKTHK:

Cucremsl ynpaBlIeHHs SJIEKTPOIIPUBOIOB

3 Komnerennun ody4yarouierocsi, opmupyembie B pe3yJbTaTe 0CBOCHMSI

AUCUUIIMHBI (MOYJIs1) M IVIAHMPYEMble Pe3yJIbTAThl 00y4eHM I

B pe3ynbraTe ocBOeHUs AUCUUILIIMHBI (MOIYNsl) «MartemaTuyeckoe MOJeIMPOBAHHUE»
oOyuarouuiics 10KeH 001a1aTh CIEAYIOIUMU KOMIIETEHIIUSMU:

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

[TIK-1 CriocoGHOCTH BBIMOJIHUTH MaTEMATHYECKOE MOJICITMPOBAHNE POOOTU3UPOBAHHOM
CHCTEMBbI

IK-1.1 Hcnonp3yeT mporpaMMbl CTPYKTYPHOTO MOJICITUPOBAHUS JIJISI CUMYJISIIIAN
POOOTHU3UPOBAHHBIX CHCTEM
IK-1.2 Pemraer cranmapTHbIe TpOQeCcCHOHAIBHBIC 3a/1a4U 10 pa3paboTKe

AJITOPUTMOB pa6OTbI pO6OTI/I3I/Ip0BaHHHX CHUCTEM




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

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

YHUCIIC:

— KOHTaKTHast pabora — 61,6 akaja. 4acos:

— aynutopHas — 60 akaj. 4acos;

— BHeayauTopHas — 1,6 akaj. Jacos;

— caMocTosTeNbHas padota — 46,4 akaj. 4acos;
— B JopMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;

dopma arTecTanuu - 3a4eT

AynuTtopHast g
KOHTaKTHas paborta = dopma TeKyIero
o 5 X
5 B aKaJ. yacax 3) Bu, KOHTPOJIA
Pazzen/ Tema 3 (B axan ) = A y P Kon
S 3 © | caMOCTOATEeNnbHOM |  ycreBaeMOCTH U
JIACIATUTAHBI 5 e = . | xomMmereHnuu
O g 5 paboThI MPOMEKYTOTHON
Tlex. mab. | mpakT. Z'S aTTecTaluu
3aH. 3aH. | © &
1. Paznen 1.
Boinonnenue
ITpopaboTka
MPAKTUIECKOTO
1.1 Ha3nauenue, MeTOMIBI U KOHCITEKTa
. 3aaHusl 1o
MIPUHIMITBI aHAJIOTOBOTO 2 2 4 | nexkuuii, uzyueHue MSVACHIIO [K-1.1
MOJIETTUPOBaHUS MIPOrpaMMHOM v "
pOrpaMMHOI
cpenbl Matiab
cpenbl Matiiab
IIpopaboTka
1.2 MaTtemaTnueckoe pbop
MOZEINPOBAHUE Koncriexra
< JIEKUMH U AKP Ne 1
HEJIMHEHHBIX OJIOKOB TEOPUU 4 4 4 IK-1.1
yueOHOTro (TecTupoBaHue)
ABTOMaTHYECKOTO
nocobwust [1,2] mo
peryaupoBanus (TAY)
TeMaTHKe
ITpopaboTka
1.3 MaTtemaTHueckoe KOHCIIEKTa
MOJIETTUPOBaHUE 6 6 8 JIEKITUH U AKP Ne 2 K-1.1
CTPYKTYpHBIX cxeM Ha OBM yueOHOTO (TecTupoBaHue) '
B cpene MatLab Simulink mocobws [1,2] mo
6 TEeMaTHKe
ITpopaboTka
1.4 Ocobennocru KOHCIIEKTa
MPOrPaMMHOTO 6 8 8 TIEKITUH 1 AKP Ne 3 K-1.1
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 8 10 10 ! MK-1.2
y4eOHOTOo (TectupoBaHme)
aBTOMATH3UPOBAHHOTO
mocobwust [1,2] mo
ANIEKTPOIPUBOJIA
TEeMaTHKe
1.6 TlepcnieKTHBBI pa3BUTHSA IIpopaboTka
anrapaTHbIX U 4 124 KOHCIIEKTa AKP Ne 5 MK-1.2
IIPOrPaMMHBIX CPEZICTB ' JIeKIMH U (TectupoBaHue) '
OBM s CAIIP y4e0HOTO




nocob6wust [1,2] mo

TEMAaTHKE
Hroro o paznery 30 30 46,4

HUrtoro 3a cemectp 30 30 46,4 3a4ér
HToro no mucuumminHe 30 30 46,4 3a4er




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jnist peanu3anuu NpeaycMOTPEHHBIX BUJOB y4eOHOM paboThI B KauecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUH B MPETOIaBaHUH JUCIUIUIMHBI «MaTeMaTH4eckoe
MOJEIIMPOBAHUEY UCIIOJIb3YIOTCS TPAAULIMOHHASA U MOJYJIBHO - KOMIIETEHTHOCTHAs
TEXHOJIOTUH.

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

JIexuu poXoAsT B TPAJAULIMOHHON opme, B PopMe JISKIUH-KOHCYIbTAIIH 1
npoOseMHBIX JIeKnui. TeopeTnueckuii MaTepual Ha MPOOJEMHBIX JICKIUSAX SIBISETCS
PE3yJIbTaTOM YCBOECHHMSI MOTy4€HHON HHPOPMAIUK [TOCPEICTBOM ITOCTAHOBKH MTPOOJIEMHOTO
BOIIpOCA U MOUCKA IMyTeH ero pemenus. Ha Jekuusax — KOHCYJIbTanusaX U3JI0KEHHE HOBOTO
Marepuaia COIpoBOXKAAETCs IOCTAHOBKON BOIIPOCOB U JUCKYCCHEN B IIOMCKAaX OTBETOB Ha
9TH BOIIPOCHI.

[Ipu npoBeaeHNN NPAKTUUECKUX 3aHATHI UCIIONB3YIOTCS padoTa B KOMaHIE U
Metonsl IT.

CamocTrosTrenbHas paboTa CTUMYJIUPYET CTYJEHTOB B MPOIIECCe MOATOTOBKU
JOMAIITHUX 3aJIJaHui, IPU pELIeHUH 3a/1a4 Ha J1a00paTOPHBIX 3aHATHUSAX, TP MOATOTOBKE K
KOHTPOJIbHBIM paboTaM (TecTaMm) U UTOTOBOM aTTeCcTaluy.

6 YueOHO-MeTOAMYECKOE 00ecriedyeHre CaMOCTOATEIbHOM padoThl 00yYaroLuXCcst

[IpencraBieHo B npuiaoxeHuu 1.

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

8 YueOHO-MeTOAMUYECKOE U MH(OPMAIIMOHHOE o0ecTieYeHHue TUCIUITHHbI

a) OcHOBHas JMTEpaTypa:

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

2.Anmnaros, 0. H. Maremarnueckoe MOJEIMPOBAHNE TPOU3BOICTBEHHBIX
mporeccos : yue6Hoe nocobue / 0. H. AnnaroB. — 2-e u3z., ucnp. — Cankr-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. Jlunbkos, C. A. MoenupoBaHue B 3IeKTponpuBo/ie : yuedHoe nmocodue / C. A.
JlunbkoB, A. A. Paguonos ; MI'TY. - Marautoropck, 2010. - 83 c. : ui., cxeMsbl, Tao. -
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. Marematndeckoe MOI€IMPOBAHUE CUCTEM U MPOLIECCOB : 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 oopamenwus: 19.09.2020). —
Pexum noctyna: uis aBTOpHU3. OJIb30BaTeNEH.

3. 3atoHckuii, A. B. MozxenupoBanue o0bekToB yrnpasieHus 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) MeToanuyeckue YKRa3zaHus:

1. Jluabkos, C. A. MoenupoBaHue B JIEKTPONIPUBOIE. Y UeOHO-METOJMICCKHC
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

Haspanme xypca

Ccblika

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 Ha3BaHMe ayTUTOPUN

OcHareHre ayiuTopun

VY4eOHbIe ayUTOPUH IJIs IPOBEACHUS
3aHATUH JICKITMOHHOTO THMA (ay/I.
123,023,227a)

MYJIbTUMEANMHbBIE CPEJICTBA XPAHEHUS, TIepeIaun
U IIpeJCTaBIeHUs HH(OpMaLIUU

VueOHast ayJUTOPHUS ISl IPOBEACHHSI
71a00paTOPHBIX 3aHITHIL: Ta00paTOpHs
ABTOMATHU3UPOBAHHOT'O JIEKTPONPHBOIA
MOCTOSIHHOTO U TIEPEMEHHOTO TOKa (ayjl.
227a)

komnbroTepsl Syntex mod-1+ LCD LG TFT19

VYueOHbIe ayTUTOPUU JUIs IPOBEICHUS
IPYIIIOBBIX ¥ UHHBHIYaIbHBIX
KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS 1
IPOMEXYTOYHOM aTTecTaru  (ay.
227a)

Jlocka, MynIbTUMEIUUHBIN [IPOEKTOP, IKPaH

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

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




IIpunoxenne 1
Y4eOHO-MeTOANYECKOE 0O0ecTieYeHrne CAMOCTOSATeIbHOI padoThl 00y4arouxcs

ITo mucuunae «MoaenupoBaHue MEXaTPOHHBIX CUCTEM) IIPENYCMOTPEHA Ay JUTOPHAS U
BHEayIMTOPHAsl CaMOCTOsITENIbHAs paboTa 00y4aromuxcsl.

AyIuTopHas caMOCTOATeNbHAs pabdoTa CTYACHTOB MPEIOIaraeT OTBEThH Ha BOTIPOCHI Ha
1a00paTOPHBIX 3aHATHIX IPH 3aIIUTe padoT.

Tema 1-4. O01ue Bonpochl MOJeJMPOBAHMA MeXaTPOHHBIX cucTteM Ha [IIBM

1. Kakue cymectByroT Mmetoabl MmoaenupoBanus CAP snekrpornpuBoaa?

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

3. KaxkoBbl MeTOIbI M IPUHLIUIIBI HU(PPOBOTO MOAETHPOBAHUS?

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

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

7. Ilo kakoMy IPUHIUITY pEaTu3yeTCsl HEMMHENHOE 3BEHO B ITPOrpaMMe CTPYKTYPHOTO
MOJIETUPOBAHHUS?

Tema 5-6. MoaeupoBaHue THIIOBBIX CTPYKTYPHBIX CXeM MEXaTPOHHBIX cucTeM HAa IBM
1. [TosicHuTE METOIMKY COCTaBJICHUS U TPEOOPa30BAHUS CTPYKTYPHBIX CUCTEM.

2. J1ns yero HyXeH 3a1aT4iK UHTeHCUBHOCTH (3U1) 1 U3 KaKUX THUIOBBIX 3BEHBEB OH COCTOUT?
3. Paccuuraiite mapamerpsl 31 11 yckopeHus (Craanusi) BBIXOHOTO CHTHAJA C TPAHUYHBIM
temriom 10 B/c.

4. Kak peann3oBaTh MPOrpaMMHO YCTPOUCTBO iist hOpCUpOBKH 1ienu Bo30yxaeHus (Y DB).

5. KakuM TUTIOBBIM 3B€HOM MO’KHO MPEACTABUTH AIEKTPUUECKYIO LIEMTb 0OMOTKU BO30YKIEHUS
JIBUTATEJIsl TOCTOSTHHOTO ToKa? Kak paccunTaTh nmapameTpsl 3BeHa?

6. Hapucyiite CTpyKTYpHYIO CXeMY IIeNH BO3OYKICHHSI JIEKTPUUECKONM MAIITUHBI IIOCTOSTHHOTO
TOKa C Y4€TOM HaCBIIICHHUSL.

7. Kak peanu3oBaTh KpUBYIO HaMarHUYMBaHUs ABUraTeNsl IOCTOSHHOTO TOKa B cpene MatLab
Simulink?

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

9. Kak peanu3oBaTh aKTUBHYIO M peaKTUBHYIO cTatndeckue Harpysku juist 11T ¢ HB B cpene
CTpyKTypHOTO MozenupoBanus MatLab Simulink?

10. CrpykrypHas cxema 11T ¢ HB npu AByX30HHOM perynupoBaHuu cCKOpocTu. Pacuer
MapaMeTpoB CTPYKTYPHOU cXeMbl, peanu3anus B cpeae MatLab Simulink.

11. Kak BbIBECTH BpeMEHHbBIE JUarpaMmbl TpeOyeMbIX KOOPIUHAT JIEKTPOIPUBOA Ha SKpPaH
MoHHUTOpa B cpeae MatLab Simulink?

12. Kakum obpazom B cpene MatLab Simulink BeiOupaercs mar u metos cuera?



IIpunoxenne 2

a) [lnanupyemble pe3y/ibTaTbl 00y4eHHs M OLICHOYHBIE CPEACTBA [JIsl IPOBeIeHHA
NPOMEKYTOYHOH aTTeCTALMM:

Kon HNuauxarop
HHAUKATO | JOCTHKEHUSA OuenoyHsble cpeacTBa
pa KOMIIeTeHIIHU U
I1K-1: CrtocoOHOCTB BBIIIOJHUTH MATEMAaTHIECKOE MOJICITMPOBAHHE POOOTH3UPOBAHHOM CHCTEMBI
IIK-1.1 Hcnons3yer TecTOBBIE BONPOCHI ISl OATOTOBKH K 3a4eTy:
IpOrpamMMbI Vkaxxkute BapraHT(bl) HHTETPUPYIOIIETO 3BEHA(EB)
CTPYKTYPHOTO
MOJETUPOBAHU 10
CUMYJISIIHI
pOOOTU3UPOBAH W(p) = _4p
HBIX CHCTEM 2) 100- p+1
1
W(p)=23-=
3) P
10
W(p)=5-=
2) p
5) W(p)=7-p

VYkaxute BapraHT(bl) alepuOIUIECKOTO 3BeHa(eB) 1-ro mopsiaka

10-
W(p)= oot
1) 55-p+1
4,5
W(p) = ——
3-p+1
W(p)=="
3) p
10
W(p)=—
4)
1
W(p)=7-p-
5) P
Ykaxxute BapraHT(bl) MHEPIIMOHHOTO 3BEHA(EB)
10-
W(p) = ==
1) 55-p+1
4,5
W(p)=—= —
3-p+1
W(p)=="
3) P
10
W(p)=="
4) P

5) Her otBeTa




VYxkaxure BapuaHT(bl) 0€3MHEPLIMOHHOTO 3BEHA(EB)

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

45
W(p):+

3) Y
2 W(p)=10

1
W(p)=7-p-=
p
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[TepexoHbIe MPOLIECCHl KAKOTO 3B€HA MPEICTABICHBI HA
pucyHke?
YkaxxuTe nmpaBuIbHBIN(bIC) BapuaHT(bl) OTBETA(OB).

1) Anlepuoaudeckoe 3B€HO 1-ro mopsaka

2) Anieprou4ecKoe 3BeHO 2-T0 TIOpsIKa

3) Aneprou4ecKoe 3BeHO 3-T0 TopsiIKa

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 nuddepernupyromiee 38eHO

11) KonebarenpHOE 3BEHO

[IepexoHble mpoLIecChl KAKOTO 3BEHA MPECTaBICHBI HA
pucyHke?

VYkaxuTe 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) nepuimoHHOE 3BEHO

5) be3uneprmoHHOE 3BEHO

6) ITponopuuoHanbHOE 3BEHO

7) UaTerpupytoiiiee 3B€HO

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

Upgy U BbIXA

U BbIX

t, t, t, t,

YacroTHast XapaKTepUCTHKA KaKOTO 3BeHa MPHUBE/ICHA Ha
pucyHke?

1) Aniepuoaudeckoe 3BeHO 1-ro mopsiaka
2) Anieprou4ecKoe 3BeHO 2-T0 MOpsIKa
3) Anepuoau4ecKoe 3BeHO 3-T0 MopsaIKa
4) nepuoHHOE 3BEHO

5) be3uHeprimoHHOE 3BEHO

6) [IponoprmoHanbHOE 3BEHO

7) UnTerpupyroiiee 3B€HO

8) [IponopiimoHaTEHO-UHTErPUPYIOIIEE 3BEHO
9) Uneanvhoe nuddepeHnupyroiiee 3B€HO
10) Peanbhoe nuddepennupyroiiee 38eHO
11) KonebarensHoe 3BEHO




Bode Diagiam

Magnitude (dB)

Phase (deg)

Frenuency (radisac)

BaI[aTLII/IK UHTCHCHUBHOCTH CIIYKUT IJIA:

1) Orpannuenus Temna HapacTaHus (CragaHusl) BXOJHOTO
CUTHAJIa

2) OrpaHn4eHust BBIXOJJHOTO CUTHaJIa OTHOCUTENLHO BXOIHOTO
3) OrpanndeHust BXOJHOTO CUTHala OTHOCUTEIBHO BBIXOIHOTO
4) 3agaHusg HHTEHCUBHOCTHU BBIXO/IHOTO CUTHAJIa, OTHOCUTENILHO
BXOJTHOTO

5) 3aaHusl THTEHCHBHOCTH BXO/IHOTO CUTHAaja OTHOCUTEIBHO
BBIXOJHOTO

Bribepure BepHYIO CTPYKTYPHYIO CXEMY 3aJlaTuUKa
MHTCHCUBHOCTHU
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1) U=8 B

2) Ui=10 B

3) Us=6 B

4) Uo=7 B
dopcupoBKa 3TO:

1) KparkoBpemeHnHoe yBennueHue HanpsbkeHus Ha OB nBuratens
JUI YMEHbILIEHUs BpeMeHH HapacTtanusa Toka OB 1o
HOMMHAJILHOTO 3HAUCHUS

2) KpaTkoBpemMeHHOE yBeIHUEHUE HANPSHXKEHUsT Ha 0OMOTKe
SIKOpSL IBUTATEJNS 1711 YMEHBIIICHHUS] BpEMEHHU HapacTaHHsI TOKa B
00OMOTKE SIKOPSI 10 HOMUHAIIBHOTO 3HAYCHHUSI

3) KpatkoBpemeHHoe yBenndyeHue Hanpsokenust Ha OB aBuratens
JUIS yBEIMYEHUS! BpeMeHH HapacTtanus Toka OB 1o
HOMMHAJILHOTO 3HAUCHUS

4) KpaTkoBpemeHHOe yBenndyeHne Hanpsbkenus Ha OB aBurarens
JUIsl yBEJIMUYEHHs BpeMeHH HapacTanus Toka OB 1o
HOMHUHAJIBHOTO 3HAYEeHUs

Koapduuuent GpopcupoBku (anbda) nokasbiBaeT:

1) Bo ckosbko pa3 yBenuueHo HanpspkeHue Ha OB Bo Bpems
bopcupoBKU

2) Bo ckonbko pa3 ymeHsbIeHo Bpems popcupoBku OB

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

4) Bo ckonbko pa3 yBenudeH Tok OB Bo Bpemst popcrupoBku

5) Bo ckoinbko pa3 yBenuyeH notok OB Bo Bpemst hopcupoBku
JlBuratens HE3aBUCUMOTO BO30YXIeHHUS padoTaeT B
HOMMHAJILHOM pexxuMe. Kak n3mensites Tok sikopst Is1, ckopocTs




jasurarenss WIB U 3J1€EKTPOMAarHUTHBIM MOMEHT ABUTrarelst Mas,
€CITU HamnpsbKeHue Ha 00MOTKe Bo30yxaeHuss UOB yBeTHUMIN B 2
paza?

a) [IpakTuyecku He U3MEHSATCA

0) YBenuuarcs B 2 pasa

B) YMeHbIatTcs B 2 paza

r) layBenuuurcs B 2 paza WaB u MB He U3MEHSITCS

n) Is ymenpmuTes B 2 paza WaB 1 MIB He U3MEHSATCS

IK-1.2

Pemaer
CTaH/IapPTHBIE
npodeccuoHab
HBIC 3a/1a49H TI0
pa3zpaboTke
ITOPUTMOB
paboThI
poOoTH3UpPOBaH
HBIX CUCTEM

TecToBbIe BONPOCHI ISl NOATOTOBKH K 3a4eTy:

JlBurarenar HE3aBUCUMOTO BO30YXICHUS paboTaeT B
HOMMHaIIbHOM pexxuMe. Kak nsmensres Tok sikopst Is1, ckopocTsb
neuratessi WIB U 2JIEeKTPOMarHuTHBIA MOMEHT ABUTATEN MB,
€CJIM HalpsbKeHHe Ha 00MoTke Bo30yxaeHust UOB yBeJIMYMIN B 2
paza?

a) [IpakTuyecku He U3MEHSTCS

0) YBenuuarcs B 2 pa3a

B) YMeHbIIaTcs B 2 pasza

r) IayBemuuurcs B 2 paza WaB u MB He U3MEHSTCS

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

[TosicHuTE AABIEHME rUCTEpE3NCa MarHUTHOM cuctemsl OB.

a) SIBieHue rucrepesrca 3akiroyaeTcs B TOM, UTO U3MEHEHNE
MarHMTHOM MHIYKIMH 3a1a3bIBACT OT HU3MCHECHHUS
HaMarHWYMBAIOUIETO MOJIS

0) SIBneHune rucTepe3nca 3aKiIF0YaeTCsS B TOM, YTO U3MEHEHNE
HaMarHWYMBAIOLIETO MOJIA 3a1a3bIBACT OT U3MECHEHUS
MarHMTHON MHIyKIINH

B) SIBeHuMe rucrepesnca 3aki04aeTcs B TOM, 4YTO U3MEHEHHE
TOKa HaMarHW4YMBaHUA 3a1a3bIBacT OT U3MCHEHUS
HaMarHWYMBAIOLIETO MOJIsS

Kak u3MeHUTCS MHIYKTUBHOCTD KaTyIIKH L, eciii HamoTaTh €€ Ha
METAUTUYECKUN CepJICUHUK?

a) THAyKTUBHOCTH KaTYIIIKU YBEJIMUUTCS 3@ CUYET TOTO, YTO
JKEJe30 SBISETCS YCUIUTEJIEeM MarHUTHOTO TOJIs

0) NHOyKTUBHOCTD KaTYIIKU OCTAHETCS] HEU3MEHHBIM, T.K. YHCIIO
BUTKOB KaTYIIIKU HE U3MEHUJIOCH

B) PeakTuBHOE CONMPOTUBIICHNE KATYILIKH YBEIUUUTCS, T.K.
JKEJIC3HBIN CEPJICYHUK UMEET CBOMCTBO pa3MarHUYMBaTh I10JIC

r) IHIyKTUBHOCT KAaTYIIKU YMEHBIIUTCS 33 CUET TOTO, YTO
JKEJI€30 SABISAETCA YCHUIUTEIEM MarHUTHOTO TOJIS

B kakux npenenax MOXXHO yMeHbIIaTh NoTok OB?

a) B npenenax oT MUHMMAJIBHOTO IO MAKCUMAJILHOTO 3HAYEHUS,
OTOBOPEHHBIX B IMACHOPTHBIX IaHHBIX JIBUTATEIIS

6) B npenenax ot Hynsg 0 MaKCUMaJIbHOTO 3HAUYEHMS,
OTOBOPEHHBIX B IMACHOPTHBIX JaHHBIX JIBUTATEIIS

B) B npenenax ot Hyss 10 HOMUHAJIBHOIO 3HAYEHUS,
OTOBOPEHHBIX B IMACHOPTHBIX JaHHBIX JIBUTATEIIS

r) B npeaenax oT HOMUHAIBHOTO 0 MAaKCUMAJIbHOTO 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, TOpMOKEHUE C pEaKTUBHOI Harpy3koi Ha

BaJly ABUTATENs
4) HaGpoc Harpy3ku B CTATUYECKOM peKUMeE paboThl JBUTATENSA

5) HaGpoc Harpy3ku BO BpeMs pa3roHa JIBUTATENS

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

2) PexynepatuBHOE TOPMOKECHHE

3) TopmoskeHHE TPOTUBOBKIIOUCHUEM
4) JInHaMH4eCcKOe TOPMOIKECHHE

5) XonocTou xox
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[TosicauTe paboTy ABUTATENIS HA y4acTKe BpeMeHu t = c.
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1) Pa3ron B 1BUrateabHOM pEKUME
2) Pa3ron B reHEpaTOpPHOM pEXUME
3) Cratuyeckuil IBUraTeNIbHbIN PEXUM
4) Cratnueckuil TeHEpaTOPHBIN PEKUM




5) TopmorkeHue noj Harpy3KoM (JABUT. PEXHUM)
6) TopmosxeHue 6e3 Harpy3KH (FeHEpP. PEKUM)

Kakas neperpy3o4nas cnocoOHOCTb IO TOKY Y JIBUTATENIeH
KPaHOBO-METAJUTyprHUECKON cepun?

1)15

2) 2,5

3)3

4)5

JIBurarens pabotan B HOMUHaIbHOM pexume. Kak uzmensres |4,
WnB, MB, eciii MOTOK ABUTATEINsI YMEHBIITUTH B 2 paza?

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

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

B) Ist - ymenbiutes, WaB - ymeHbIINTCS, MIB - yMEHBIIUTCA

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

B kxakoif MOMEHT BpeMEHH MPOU301IIeST HAOpOC HATPy3Ku?
B xakoif MOMEHT BpeMEHH MPOU30IIENI COPOC HATPY3KH ?
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0) Ilopsinok npoBeeHUsI MPOMEKYTOUYHOM aTTeCTALIMM, IOKA3aTeJId U KPUTePUH

OI¢CHUBAHMUA:

IIpomexyTouHas aTTecTalys 10 AUCHUIUIMHE «MaTeMaTH4ecKkoe MOAECIUPOBAHUE) BKIIIOUAET
TEOPETHUYECKHE BOMPOCHI, MO3BOJISAIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00yUarOIUMUCS 3HAaHUH, U
MIPAKTUYECKUE 3aJ]aHNUs, BBIBISIONINE CTENIeHb C(HOPMUPOBAHHOCTH YMEHUI U BIIaJICHUM.
IoxkasaTeu M KPUTEPUH NPOMEKYTOYHON ATTECTALMU:

— Ha OILIEHKY «OTJINYHO» (5 6a/U10B) — 00yyaromuiics JeMOHCTPUPYET BBICOKHI yPOBEHb
c(OpMHPOBAHHOCTH KOMITETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U ITyOOKO€E 3HaHUE
y4eOHOTO MaTepuaa, CBOOOJHO BBINOJIHIET NPAaKTHYECKUE 3a1aHus], CBOOOIHO ONEpUpPyeT
3HAHUSAMH, YMEHUSAMU, IPUMEHSET UX B CUTYal[UsIX IIOBBIILIEHHON CII0KHOCTH.

— Ha OILICHKY «X0poIo» (4 6ania) — 00yJarouuiicst IeMOHCTPUPYET CPEJHUNA YPOBEHb
c(OPMHUPOBAHHOCTH KOMITETEHIIUI: OCHOBHbIE 3HAHUS, YMEHUSI OCBOCHBI, HO JJOITYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS IIPU aHATUTUYECKUX OTlepalusix, NepeHoce
3HaHUU U YMEHUW HA HOBbIE, HECTAHAAPTHBIE CUTYaLlUH.

— Ha OIIEHKY «Y/JA0BJIETBOPUTEJIBHO» (3 Oayia) — 00yJarouuiics JeMOHCTPUPYET OPOTOBbIi
YpPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMIA: B X0J1€ KOHTPOJIbHBIX MEPOIIPUATHI JTOMYCKAIOTCS




OIIIMOKH, MPOSIBIISIETCS OTCYTCTBUE OTICIbHBIX 3HAHUH, YMEHHIA, HABBIKOB, 00YJarOIIUNACS
WCIIBITHIBAET 3HAYUTEIIbHBIC 3aTPYAHCHUS IIPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHUSIMU TIPH UX
[IEPEHOCE Ha HOBBIE CUTYaIUU.

— Ha OIIEHKY «HEY/I0BJIeTBOPHUTEILHO)» (2 0amia) — 00yJaromuiics JeMOHCTPUPYET 3HAHUS HE
6omnee 20% TeopeTUIecKOro MaTepuana, JOMycKaeT CyIeCTBEHHBIC OMNOKH, HE MOKET IMOKa3aTh
MHTEJUICKTYaJIbHbIE HABBIKH PEIICHUS MTPOCTHIX 3aa4.

— Ha OLICHKY «Hey/I0BJIETBOPUTEIbHO» (1 06amt) — oOy4aromuiicss He MOXKET MOKa3aTh 3HAHUS HA
YpOBHE BOCIIPOU3BEICHUS M 00BSICHEHUS WH(POPMAITUH, HE MOXKET TIOKa3aTh HHTEIUICKTYaIbHbBIE
HaBBIKHM PELIECHUS MTPOCTHIX 3a/au.

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



