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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena uist peanmsarmu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ABTOMATH3UPOBAHHOTO 3JICKTPOIIPHBOIA U

[Iporokom or 20 . Ne

3aB. kadenpoii A.A. HukonaeB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2026 - 2027
y4e0HOM roJly Ha 3aceqaHuu Kadeapsl ABTOMAaTU3UPOBAHHOTO AIICKTPOIPUBOIA U

[Iporokom oT 20 1. Ne

3aB. kadenpoit A.A. Hukonaes

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peanm3armu B 2027 - 2028
yueOHOM roj1y Ha 3aceaHuu Kadeapsl ABTOMATH3WPOBAHHOI'O 3JICKTPONPUBO/IA U

[IpoTokomor 20 . Ne

3aB. kadenpoit A.A. Huxonaes

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 oo0penHa it peanm3armu B 2028 - 2029
yueOHOM roiy Ha 3aceaHuu Kadeapsl ABTOMATH3WPOBAHHOIO 3JICKTPONPUBO/IA U

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit A.A. Hukomnaes




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

Juctunnuna MartemaTH4ecKoe MOJICTUPOBAaHHE BXOJUT B 4YacTh YYEOHOTrO IUIaHa
dhopMupyeMyIo ydacCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHUI 00pa30BaTeIbHON MPOTPAMMBI.

JInst  u3ydeHWs  TUCHUIUIMHBI ~ HEoOXoauMbl  3HaHWMS  (YMEHHUsS,  BIAJCHUSN),
chopMUpOBaHHBIC B pE3yNIbTaTe U3yUEHUS AUCITUTUTNH/ TPAKTHK:

MaremaTuka

DIIEKTPUYECKHE MAIIIMHBI

3Hanus (yMEHHs, BIAJCHUS), TTOJYICHHBIC MPU U3YUYEHUU NaHHOW NUCIUIUIMHBI OYyTyT
HEO0OXOUMBI JTsl U3YUSHUS TUCIUTUIAH/TIPAKTHK:

Cucremsl yrpaBiaeHUs 3JIEKTPOIIPUBOIOB

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbrare ocBoeHusi TUCHUIUIMHBL (MOIyns) «MaTemMaTuueckoe MOJAETUPOBAHUE)
oOyuarouuiics 1oJkeH 001a1aTh CAeAYIOIIMMHI KOMIETECHITUSIMHU:

Ko nanukartopa NHaukaTop J0CTHKEHUS KOMIICTCHITUN

IIK-1 CnocoOHOCTE BBIITOJHUTE MATEMATHYECKOE MOJCIINPOBAHUEC pO60TH3HpOBaHHOfI CUCTCEMBbI

IK-1.1 Hcnonp3yeT mporpaMMbl CTPYKTYPHOTO MOJIEITUPOBAHUS JUISI CUMYJISIIHH
POOOTHU3UPOBAHHBIX CUCTEM
IK-1.2 Pemaer cranmaptHbie NpodecCHOHANBHBIC 3aJa4d 1O  pa3paboTKe

AJITOPUTMOB pa6OTLI pO6OTI/ISI/IpOBaHHLIX CHCTCM




4. CTpyKTypa, 00b€éM H coep:KaHue T CHUILIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBlsieT 3 3a4eTHhIX eaunuil 108 akaja. dacoB, B TOM
qucie:
— KOHTaKTHas paborta — 69,8 akaj. 4acos:
— aynuTopHas — 68 aka. 4acos;
— BHeayauTopHas — 1,8 akaj. 4acos;
— camocTosTenbHas padbota — 38,2 akaJl. 4acos;
— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;

dopma aTTecTaluy - 3a4eT

AynuropHast I =
o | xoHTaKTHAs pabora E E dopma TeKyILEero
= s X Bu, KOHTpOJIS
Paznen/ Tema 3 (B axan. yacax) E R A . e Kon
g 3 ©| caMOCTOSATENbHOM | yCIIeBaeMOCTH U
JIACIUTUTAHBI 5 e = . | xommeTeHIMH
o & paboThI MPOMEKYTOTHON
© 1a6. | npakr. | € 8
Tex. | EaH . 5 % aTTecTalyy
1. Pazpen 1.
TpopaGoTka Boinonnenue
MPAKTUIECKOTO
1.1 Ha3nauenue, METOABI U KOHCITEKTa p3a AHIS 10
TIPUHIIMITBI aHaJIOTOBOI0 4 4 4 | nexuwmii, u3ydyeHue mﬂ CHIIO [K-1.1
MOJIETTUPOBaHUS MpOrpaMMHON Do yanMHoﬁ
cpenbl Matiab porp
cpenbl Matiiab
1.2 MaremaTrueckoe ITpopaboTka
MOZETNPOBAHUE KOHCIIEKTa JIEKIHH AKP No 1
HEJIMHEWHBIX 0JI0KOB 6 6 4 U y4eOHOTO (rectn OB;‘HHC) [K-1.1
TEOPHUH  ABTOMATHYECKOTO nocobwust [1,2] mo p
peryaupoBanus (TAY) TEMaTHKe
1.3 MaremaTrueckoe IIpopaboTka
MOZETNPOBAHUE KOHCIIEKTa JIEKIHH AKP No 2
CTPYKTYPHBIX ~ CXeM  Ha 6 6 8 U y4eOHOTO (rectn OB;lHI/Ie) [K-1.1
OBM B cpene MatlLab mocobus [1,2] mo p
Simulink TEMAaTHKE
6
IIpopaboTka
1.4 OcobenHoctu KOHCECETa -
IIPOrpaMMHOTO AKP Ne 3
cp FPT HOTO 6 8 8 H y4eOHOTO (TecTupoBaHue) MK-1.1
TPYKTYD nocobwust [1,2] mo p
MonenupoBanus Ha DBM
TeMaTHKe
1.5 MartemaTtHueckoe ITpopaboTka
MOJEIHPOBAHNE OCHOBHBIX KOHCIIEKTa JIEKIH AKP No 4
JJIEMEHTOB CHCTEM 8 10 10 U y4eOHOTO (rectn OB;HHe) [K-1.2
aBTOMATHU3HPOBAHHOT O nocob6wust [1,2] mo p
AJIEKTPOIPHBOJIA TeMaTHKe
IIpopaboTka
1.6 TlepcneKkTHBBI pa3BUTHL pop .
KOHCIIEKTa JIEKIHH
anmapaTHBIX u AKP Ne 5
4 4.2 1 y4eOHOTO [1K-1.2
MIPOrpaMMHBIX CpencTB nocoms [1,2] 110 (TectupoBaHue)
OBM s CAIIP ’
TEeMaTHKe
HUroro no pazueny 34 34 38,2




HWroro 3a cemectp

34

34

38,2

3a4ET

Hroro no JUCHUITINHE

34

34

38,2

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 MPOLIECCOB : 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. — Texkcr :

anekTpoHHbld // JlaHb : 3JEKTPOHHO-OMOIHOTEYHAS

cucrema. — URL: https://e.lanbook.com/book/111915 (aara oopamenus: 19.09.2020). — Pexum

JOCTyTa: AJ1sl aBTOPU3. [10JIb30BATEIEH.

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 ayTUTOPUN

OcHalleHue ayauTopuu

VY4eOHbIe ayIUTOPUH AJI POBEICHUS
3aHATUH JICKITMOHHOTO THMA (ay/I.
123,023,227a)

MYJIbTUMEAUMHbBIE CPEJICTBA XPAHEHHUS, TIepeIaun
U IIpeJCTaBIeHUs HH(OpMaLIUU

VueOHast ayJUTOPHUS ISl IPOBEACHHUSI
71a00paTOPHBIX 3aHITHIL: Ta00paTOpHs
ABTOMATHU3UPOBAHHOTO 3JIEKTPOIPUBO/IA
MOCTOSIHHOTO U TIEPEMEHHOTO TOKa (ayjl.
227a)

komnbroTepsl Syntex mod-1+ LCD LG TFT19

VYueOHbIE ayTUTOPUU JUIsl IPOBEICHUS
IPYIIIOBBIX ¥ UHHBHIYaIbHBIX
KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS 1
MIPOMEXYTOYHOM aTTecTaruu  (ay.
227a)

Jlocka, MynbTUMEIUNHBIN IIPOEKTOP, SIKPaH

VY4eOHbIC ayTUTOPHH IS
CaMOCTOSITEIbHOM PabOThI
obOyuaroruxes  (ayn. 227a, 023)

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




IIpunosxenne 1
Y4yeOHO-MeTOANYECKOE 0O0ecTieyeHrne CAMOCTONATeIbHOI padoThl 00y4aromuxcs

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

AynuTopHas caMOCTOsATeNbHAs pabdoTa CTYACHTOB MPEIOIaraeT OTBEThH Ha BOTIPOCHI Ha
71a00paTOPHBIX 3aHATHAX IPH 3aIIUTe padoT.

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

1. Kakue cymectByroT metoabl MmoaenupoBanus CAP snekrpornpuBoaa?

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

3. KaxkoBbl MeTOIbI M IPUHLIUIIBI HU(PPOBOTO MOAETUPOBAHUS?

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

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

7. Ilo kakoMy IPUHIUITY peaTn3yeTCsl HEMMHENHOE 3BEHO B ITPOrpaMMe CTPYKTYPHOTO
MO/JIETUPOBAHHUS?

Tema 5-6. MoaenupoBaHue THIIOBBIX CTPYKTYPHBIX CXeM MEXaTPOHHBIX cucteM HAa IBM
1. [TosicHuTE METOIMKY COCTaBJICHHS U IPEOOPa30BAHUS CTPYKTYPHBIX CUCTEM.

2. J1ns yero HyXeH 3aaT4iK UHTeHCUBHOCTH (3U1) 1 U3 KaKUX THUIOBBIX 3BEHBEB OH COCTOUT?
3. Paccuuraiite mapamerpsl 31 11 yckopeHus (Craanusi) BBIXOJHOTO CHTHAJA C TPAHUYHBIM
temriom 10 B/c.

4. Kak peann3oBaTh MPOrpaMMHO YCTPOUCTBO iist hOpCUpOBKH 1ienu Bo30ykaeHus (Y DB).

5. KakuM TUTIOBBIM 3B€HOM MO’KHO MPEACTABUTH AIEKTPUUECKYIO LIEMTb 0OMOTKU BO30YXKIEHUS
JIBUTATEJsl TOCTOSTHHOTO ToKa? Kak paccunTaTh mapameTpsl 3BeHa?

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

7. Kak peann30BaTh KPHBYIO HAMarHUYMBAHUS JBUrATEIs IOCTOSHHOTO TOKa B cpeae MatLab
Simulink?

8. CTpyKTypHas cxeMa JBUTaTessl MOCTOSTHHOTO ToKa He3aBucumoro Bo3oyxaeHus (IIIT ¢ HB)
npu kOH=const. Pacuet mapamerpoB cTpykTypHoii cxemsl JIIIT ¢ HB, peanu3zanus B cpene
MatLab Simulink.

9. Kak peanu3oBaTh aKTUBHYIO M pEaKTUBHYIO cTatndeckue Harpysku juist AI1T ¢ HB B cpene
cTpykTypHOTO MO enupoBanust MatLab Simulink?

10. Crpykryphas cxema 11T ¢ HB npu AByX30HHOM perynupoBaHuu cCKOpocTu. Pacuer
napamMeTpoB CTPYKTYpHOU cxeMbl, peanu3arius B cpeae MatLab Simulink.

11. Kak BbIBECTH BpeMEHHBIE JUarpaMmbl TpeOyeMbIX KOOPAUHAT JIEKTPOIPUBOA Ha SKpPaH
monuTopa B cpeae MatLab Simulink?

12. Kakum o6paszom B cpene MatlLab Simulink Beibupaercst mar u mero cuera?



IIpunoxenne 2

a) [lnanupyemble pe3yJbTaTbl 00y4eHHS M OLICHOYHbIE CPeACTBA JIsl IPOBeAeHUA
NPOMEKYTOYHOH aTTeCTALMM:

Kon HNuauxarop
HHAUKATO | JOCTHKEHUSA OuenoyHble cpeacTBa
pa KOMIIETeHIIU U
I1K-1: CrtocoOHOCTP BBIIOJHUTH MATEMAaTHIECKOE MOJICITMPOBAHIE POOOTH3HMPOBAHHOM CHCTEMBI
IIK-1.1 Hcnons3yer TecToBBIE BONPOCHI ISl OATOTOBKH K 3a4eTy:
IpOrpaMMbI VYkaxxkute BapraHT(bl) HHTETPUPYIOIIETO 3BEHA(EB)
CTPYKTYPHOTO
MOJICITUPOBAHU 10
W(p) =
et 1) 5-p+1
CUMYJISIIHI
pOGOTU3NPOBAH W(p) = _4p
HBIX CHCTEM 2) 100- p+1
1
W(p)=23-—
3) p
10
W(p)=5-—
4) p
5) W(p)=7-p

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

10-
WP =55 pl
1) P
4.5
W(p) = ——
3-p+1
W(p)=="
3) P
10
W(p)=—
4) P
1
W(p)=7-p-—
5) P
Ykaxxute BapraHT(bl) MHEPIIMOHHOTO 3BEHA(EB)
10-
WP =55 pl
1) P
4,5
W(p):;
3-p+1
W(p)=="
3) P
10
W(p)=—
4) P

5) Her oTtBeTa




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

10-p
W =
1 (=55 ps1

45
W - =

W(p) = 5
3) P

1
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VYkaxuTe BapuaHT(bl) allepuoIMIECKOr0 3B€Ha(eB) 2-Tr0 Mopsiaka

1) W(p) =10
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w = !
2) (p) 10~p+1
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W (p) = Oof
3) 0L p
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Vkaxute BapraHT(bl) K0eOaTeILHOTO 3BeHA(EB)
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VYxkaxute Bapuant(sl) [111-3BeHa(eB)
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Yxkaxute BapuaHT(bl) uaeanbHO T GEpEeHINPYIONIEro 3BeHa(CB)
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[TepexoHbIE MPOLIECCHl KAKOTO 3BE€HA MPEICTABICHBI HA
pucynke?
YkaxxuTte nmpaBwIbHBIN(bIC) BapuaHT(bl) OTBETA(OB).

1) Anlepuoaudeckoe 3B€HO 1-ro mopsaka

2) Anileprou4ecKoe 3BeHO 2-T0 TIOpsIKa

3) Anepuoanueckoe 3BeHO 3-TO TopsaKa

4) 'HepuMOHHOE 3BE€HO

5) be3nHepMOHHOE 3BEHO

6) ITponopruoHanbHOE 3BEHO

7) UnTerpupytouiee 3B€HO

8) [IponopuroHanbHO-UHTETPUPYIOLIEE 3BEHO

9) Uneanvhoe nuddepeHmnupyroiiee 3B€HO

10) Peanbnoe nuddepermnupyromiee 3Be€HO

11) KonebarenpHO€E 3BEHO

[IepexoHble poLIECCHl 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) be3uneprnoHHOE 3BEHO

6) ITponopruuoHanbHOE 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 MPHUBEICHA Ha
pucyHke?

1) Anlepuoaudeckoe 3BeHO 1-ro mopsiaka
2) Aniepuou4ecKoe 3BeHO 2-T0 MOpsIKa
3) Anepuoau4ecKoe 3BeHO 3-T0 MopsiaIKa
4) nepuoHHOE 3BEHO

5) be3uHepimoHHOE 3BEHO

6) [IponoprmoHanbHOE 3BEHO

7) UnTerpupyroiiee 3B€HO

8) [IponoplimoHanEHO-UHTErPUPYIOIIEE 3BEHO
9) Uneanvhoe nuddepeHnupyroiiee 3B€HO
10) Peanbnoe nuddepennupyromiee 38eHO
11) KonebarensHoe 3BEHO




Bode Diagram

Magnitude (d8)

Phase (deg)

Frequency (mdisac)

BaI[aTLII/IK UHTCHCHUBHOCTH CIIYKUT IJIA:

1) Orpannuenus Temna HapacTaHus (CragaHus) BXOJHOTO
CUTHAJIa

2) OrpaHn4eHust BBIXOJHOTO CUTHAJIa OTHOCUTENILHO BXOIHOTO
3) OrpanndeHust BXOJHOTO CUTHala OTHOCUTEIBHO BBIXOIHOTO
4) 3agaHus HHTEHCUBHOCTHU BBIXO/IHOTO CUTHAJIa, OTHOCUTEIEHO
BXOJTHOTO

5) 3aaHusl THTEHCHBHOCTH BXO/IHOTO CUTHaja OTHOCUTEIBHO
BBIXOJHOTO

BriOepure BepHYIO CTPYKTYPHYIO CXEMY 3aJaTuiKa
MHTCHCUBHOCTHU
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Uemy Oynet paBHo Uo, eciiu nocrosiHHas BpeMenu T3u= 1,5 ¢
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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 HAPsHXKEHUsT Ha 0OMOTKe
SIKOPSL IBUTATEJS 17151 YMEHBIIICHHUS] BpEMEHU HapacTaHUs 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 HapacTaHus Toka OB 110
HOMHUHAJIBHOTO 3HAYEeHUs

Koapduuuent GpopcupoBku (anbda) nokasbiBaeT:

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

2) Bo ckounbko pa3 ymeHbleHo Bpems popcupoBku OB

3) Bo ckouibko pa3 ymeHblIeHO HanpsbkeHue Ha OB Bo Bpems
dopcupoBKu

4) Bo ckonbko pa3 yBenuueH Tok OB Bo Bpems popcupoBku
5) Bo ckonbko pa3 yBenuyeH notok OB Bo Bpemst hopcupoBku
JlBurarens He3aBUCUMOTO BO30Y)KJIeHHUs pabOTaeT B




HOMHHAJIBHOM pexxuMe. Kak n3aMeHnsTesa Tok sakops [s1, CkopocThb
nsuraresst WIB U 2JIEKTPOMarHuTHbIA MOMEHT ABUTATeNs MB,
€CITU HarnpsbKeHue Ha 00MOTKe Bo30yxaeHuss UOB yBeTHUMIN B 2
paza?

a) [IpakTuyecku He U3MEHSATCA

0) YBenuuarcs B 2 pa3a

B) YMeHbIatTcs B 2 pasza

r) IayBemuuurcs B 2 paza WiB u MB He U3MEHSTCS

n) Ia ymenpmutes B 2 paza WaB u MIB He U3MEHSTCS

IK-1.2

Pemaer
CTaHJIapPTHBIE
npodeccuoHab
HBIC 33/1a49H TI0
pa3zpaboTke
QITOPUTMOB
paboThl
poOOTH3HMpPOBaH
HBIX CUCTEM

TecToBbIe BONPOCHI ISl NOATOTOBKH K 3a4eTy:

JlBurarenar HE3aBUCUMOTO BO30YXKJIEHUSI paboTaeT B
HOMMHaJIbHOM pexxuMe. Kak nsmensres Tok sikopst Is1, ckopocTsb
neuratessi WIB U 2JIEKTPOMarHiTHbIA MOMEHT ABUTATENI MB,
€CJIM HalpsbKeHHe Ha 00MoTKe Bo30yxaeHust UOB yBeJIMYMIIN B 2
paza?

a) [IpakTuyecku He U3MEHSTCS

0) YBenmuuarcs B 2 pa3za

B) YMeHbIIaTcs B 2 pasza

r) layBenuuurcs B 2 paza WaB u MB He U3MEHSITCS

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

[TosicHuTE ABIEHME rUCTEpE3NCa MarHUTHOM cuctemsl OB.

a) SIBeHue rucrepesnca 3aKiIouacTcs B TOM, YTO U3MEHEHHE
MarHMTHOM MHIYKIMH 3a1a3bIBACT OT N3MCHECHHUS
HaMarHWYMBAIOUIETO MO

0) SIBneHune rucTepe3nca 3aKiIF0YaeTCsS B TOM, YTO U3MEHEHHNE
HaMarHMYMBAIOLIETO MOJIA 3a1a3bIBACT OT U3MECHEHUS
MarHMTHOM MHIyKIINH

B) SIBieHue rucrepesuca 3aki04aeTcs B TOM, 4YTO U3MEHEHHE
TOKa HaMarHW4YMBaHM 3aa3bIBACT OT U3MEHEHUS
HaMarHMYMBAIOLIETO MO

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

a) HIyKTUBHOCTD KAaTYILIKH YBEIMUYUTCS 32 CUET TOTO, YTO
JKEJIe30 SBIISETCS YCUIUTEJIEeM MarHuTHOTO TMOJIs

0) NHOyKTUBHOCTH KaTYIIKA OCTAHETCA HEU3MEHHBIM, T.K. YHUCIIO
BUTKOB KaTYILIKU HE U3MEHUJIOCh

B) PeakTuBHOE CONMPOTUBIICHHE KATYILIKH YBEIHUUUTCS, T.K.
JKEJIC3HBIN CEPJICYHUK UMEET CBOMCTBO pa3MarHUYMBATh I10JIC

r) UHAYKTUBHOCTh KaTyILIKH YMEHBIIUTCS 33 CYET TOTO, YTO
JKEJI€30 SIBJIAETCS YCHIIMTEIEM MAarHUTHOTO TOJIS

B kakux npenenax MOXHO yMeHbLIaTh MOTOK OB?

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

6) B npenenax ot Hy/s 0 MaKCUMaJIbHOTO 3HAUYEHMS,
OTOBOPEHHBIX B IMACHOPTHBIX JaHHBIX JIBUTATEIIS

B) B npenenax ot Hyns 10 HOMUHAJIBHOTO 3HAYEHMS,
OTOBOPEHHBIX B IMACHOPTHBIX JAHHBIX JIBUTATEIIS

r) B npeaenax oT HOMUHAJIBHOTO 0 MaKCUMAJIbHOTO 3HAYEHUS,
OTOBOPEHHBIX B MMACHOPTHBIX IAHHBIX JIBUTATEIIS




YT0 3a DKCIIEPHUMEHT MPEJICTABIIEH HA PUCYHKE?
250 -
200 /
50| // \
00| // \
50 11/ A\
oY N
50 [I) Q5 ] 1 "_y‘—/'? 2.5

-100 -

1) Pasron, paboTta, TopMOKEHHE HA X/X

2) Pasron, paboTa, TOpMO>KEHHE C aKTUBHOI HAarpy3Koi Ha Baily
JIBUTATEIIS

3) Pasron, paboTa, TOpMOKE€HUE C pEaKTUBHOI Harpy3Koi Ha
BTy IBUTATEIIS

4) HaGpoc Harpy3ku B CTATUYECKOM peKUMeE paboThl JBUTATENS
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) TopMmoskeHHEe TPOTUBOBKIIOYEHUEM
4) lunamuueckoe TOPMOKEHUE

5) XonocTou xox

[TosicauTe paboTy ABUTATEIIS HA y4acTKe BpeMeHu t = c.
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1) Pa3ron B 1BUrateabHOM PEKUME
2) Pa3ron B reHEpaTOPHOM pEXHIME

0




3) CraTtuueckuil 1BUraTeIbHbIA PEXUM
4) Cratuueckuil TeHepaTOPHBIN PEKUM
5) TopmorkeHue noj Harpy3KoH (JABUT. PEXHUM)
6) TopmosxeHue 6e3 Harpy3KH (FeHEpP. PEKUM)

Kakast meperpy3o4nas cnocoOHOCTB IO TOKY y JBUTaTENEH
KPaHOBO-METAJUTyprUUeCKON cepun?

1)15

2) 2,5

3)3

4)5

JIBurarens paboTan B HOMUHaNIBbHOM 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 - ymenbmutes, WaB - ymeHbIINTCS, MIB - yMEHBIIUTCA

r) I - ymenbmures, WaB - ymenbmurces, 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 KPUTepPUH
OLICHMBAHUS:

IIpomexyTouHas aTTecTalnys 10 AUCHUIUIMHE «MaTeMaTH4ecKkoe MOAECITUPOBAaHUE» BKIIIOUAET
TEOPETHUYECKHE BOMPOCHI, MO3BOJISAIOIINE OLEHUTh YPOBEHb YCBOCHHUS O0Y4arOIIUMUCS 3HAHUH, U
MIPAKTUYECKUE 3aJ]aHNUs, BBIBISIONINE CTENIeHb C(HOPMUPOBAHHOCTH YMEHUI U BIIaJICHUM.
IHoxasaTenu M KPUTEPUH NPOMEKYTOYHON ATTECTALMU:

— Ha OLIEHKY «OTJINYHO» (5 6a/U10B) — 00yyaromuiics JeMOHCTPUPYET BBICOKHI yPOBEHb
c(OPMHPOBAHHOCTU KOMITETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U IITyOOKO€e 3HaHUE
y4eOHOT0 MaTepuaa, CBOOOJHO BBINOJIHIET NPAaKTUUYECKUE 3a1aHuUs], CBOOOIHO ONEpUpPYyeT
3HAHUSMM, YMEHUSAMHU, IPUMEHSET UX B CUTYallUsX MOBBIIIEHHOHN CJI0KHOCTH.

— Ha OILICHKY «X0po1o» (4 6ania) — 00yJarouuiicst IeMOHCTPUPYET CPEAHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMITETEHIIUI: OCHOBHBIE 3HAHUS, YMEHUSI OCBOCHBI, HO JJOITYCKAIOTCS




HE3HAYUTEJNIbHbIE OINOKN, HETOUHOCTH, 3aTPYJHEHMSI IPU AHAJTUTHUECKUX ONIEPALIUAX, [IEPEHOCE
3HAHUW U YMEHUH Ha HOBbIE, HECTAHAAPTHBIE CUTYALUH.

— Ha OLICHKY «Y/I0BJIETBOPUTEIbHO» (3 Oaa) — 00ydaromuiics AeMOHCTPUPYET MOPOTOBBIN
yYpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMIA: B X0J1€ KOHTPOJIBHBIX MEPOIIPUATHH TOITYCKAIOTCS
OLIMOKHU, TIPOSIBIIIETCS] OTCYTCTBUE OTACIBHBIX 3HAHH, YMEHU, HABBIKOB, 00yJaroIunics
WCIBITHIBAET 3HAUUTENIbHBIC 3aTPYAHEHUS [IPU ONIEPUPOBAHUY 3HAHUSAMU U YMEHUSIMU MPU UX
[IEPEHOCE Ha HOBBIE CUTYaIUU.

— Ha OLIEHKY «HeY0BJIeTBOPHUTEJbHO» (2 6amia) — o0ydaromuiics JEMOHCTPUPYET 3HaHUS HE
6osee 20% TeOopeTHYECKOTO MaTepHaa, JOIMyCKaeT CylIeCTBEHHbIE OIIMOKH, HE MOKET IM0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKU PELIEHUS IPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/I0BJIETBOPUTEIbHO» (1 06amt) — oOyJaromuiicss He MOXKET MOKa3aTh 3HAHUS HA
YpOBHE BOCIPOM3BEICHUS U 00bICHEHUS MH(POPMAIH, HE MOKET NIOKa3aTh MHTEJUIEKTYyaJIbHbIE
HAaBbIKU PELIEHUs MPOCTHIX 3a/1ad.

OOyyaromuiics Moy4aeT OTMETKY «3a4TeHO0» IPU YCIOBHUH BBITIOJIHEHUS U 3aIIUTHI BCEX
MIPEyCMOTPEHHBIX JJA0OPATOPHBIX pabOT HA OLIEHKY HE HUKE «YI0BJIETBOPUTEIHHO.



