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JIner akryaqm3zanuu padodeil mporpamMMsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanusarmu B 2024 - 2025
y4eOHOM ToJly Ha 3acefaHuu Kageapsl ABTOMATH3UPOBAHHOTO AIIEKTPOIPUBOIA U

[Iporokom or 20 1. Ne

3aB. kadenpoii A.A. HukonaeB

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u ogo0pena uist peanmsarmu B 2025 - 2026
yueOHOM rojiy Ha 3aceqaHuu Kadeapsl ABTOMATH3UPOBAHHOIO 3JICKTPOIPUBOIA U

[Iporoxom oT 20 1. Ne

3aB. kadenpoit A.A. Hukonaes

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2026 - 2027
y4eOHOM roJly Ha 3aceaHuu Kageapsl ABTOMAaTU3UPOBAHHOTO AIICKTPOIPUBOJIA U

[IpoTokomor 20 . Ne

3aB. kadenpoit A.A. Huxonaes

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa it peanm3armu B 2027 - 2028
yueOHOM roiy Ha 3aceaHuu Kadeapsl ABTOMATH3WPOBAHHOIO 3JICKTPONPUBO/IA U

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit A.A. Hukonaes

Paboyas nmporpamma nepecMoTpeHa, 00CyxeHa 1 o100peHa s peanusaruu B 2028 - 2029
y4eOHOM rojy Ha 3aceaHud Kadeapsl ABTOMATH3UPOBAHHOTO JICKTPOIIPUBOA U

[Ipotokom ot 20 . Ne

3aB. xadenpoit A.A. HukomnaeB




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 IPOrpaMM MaTeMaTHYECKOTO MOJICIMPOBAHUS PAaOOTBI AJICKTPOIIPHUBOJIOB,
PHOOPETEHUE IPAKTUIECKOTO OIbITa aHAIM3a PA0OTHI COBPEMEHHBIX 3JICKTPOIIPHUBO,IOB.

3aaun TUCIUILIMHBI — YCBOCHHE CTYCHTAMHU:

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

- IPUHITUIIOB MOJICIIMPOBAHUS MEXaTPOHHBIX 2JIEMEHTOB 3JICKTPOTIPUBO/IA;

- METOJIOB aHAJIOTOBOTO M IIU(POBOTO MOJICTUPOBAHHS COBPEMEHHOTO AJICKTPOIIPUBOIA.

2 MecTo TMCHMIIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOorpaMmsbl

Juctunnuna MartemaTH4ecKoe MOJISTUPOBAaHHE BXOJUT B 4YacTh Y4YEOHOTrO IUIaHa
dhopMupyeMyro ydacTHUKaMHU 00pa30BaTEIHHBIX OTHOIICHUI 00pa30BaTeIbHON MPOTPAMMBI.

Jnst  u3ydeHWs  TUCHUIUIMHBI  HEoOXoauMbl  3HaHWsS  (YMEHHUsS,  BIAJCHUSN),
chopMUpOBaHHBIC B pE3YyNIbTaTe U3yUEHUS AUCITUTUTHH/ MPAKTHK:

MaremaTuka

DIIEKTPUYECKHE MAIIIMHBI

3Hanus (yMEHHs, BIAJCHUS), TTOJYICHHBIC MPU U3YUYEHUU NaHHOW MUCIUIUIMHBI OYyTyT
HEOOXO0IUMBI JJ1s1 U3YyYEeHUS] AUCIUTLTUH/TIPAKTHK:

Cucremsl yrpaBiaeHUs 3JIEKTPOIIPUBOOB

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJIbTaThl 00yUeHUus

B pesynbrare ocBoeHust TUCHUIUIMHBL (MOIyns) «MaTemMaTuueckoe MOJAETUPOBAHUE)
oOyuarouuiics JoJkeH 001a1aTh CASAYIOIIMMHI KOMIETECHITUSIMHU:

Ko nanukartopa NHaukaTop J0CTHKEHUS KOMIICTCHITUN

IIK-1 CnocoOHOCTE BBIITOJIHUTE MATEMATHYECKOE MOJCIIMPOBAHUC pO60TH3HpOBaHHOfI CUCTCEMBbI

IK-1.1 Hcnonp3yeT mporpaMMbl CTPYKTYPHOT'O MOJICITMPOBAHUS JUISI CUMYJISIIHH
POOOTHU3UPOBAHHBIX CUCTEM
IK-1.2 Pemraer cranmaptHbie npodecCHOHANBHBIC 3aJa4d 1O  pa3paboTKe

AJITOPUTMOB pa6OTLI pO6OTI/ISI/IpOBaHHLIX CHCTCM




4. CTpyKTypa, 00b€M U coep:KaHHue T CHUIIJIMHBI (MOAYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBlsieT 3 3a4eTHhIX eaunuil 108 akaja. dacoB, B TOM
qucie:
— KOHTaKTHas paborta — 8,7 akaJl. 9acosB:
— ayIMuTOpHas — 8 akaJl. 9acoB;
—BHeayautopHas — 0,7 akaj. 9acos;
— camocTosTenbHas padbora — 95,4 akas. 4acos;
— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;

— MOATOTOBKA K 3auéTy — 3,9 akan. yac
dopma aTTecTanuy - 3a4eT

AynuropHast I =
KOHTaKTHas paboTta E E dopma TeKyILEero
s I Bu, KOHTpOJIS
Paznen/ Tema g, (B axan. yacax) E R A . e Kon
> 3 © | caMOCTOATENBHOM | ycreBaeMOoCTH U
JIACIUTUTAHBI % £ = . | KoMIeTeHIuH
2 & paboThI MPOMEKYTOTHON
nab. | mpakrt. | = & ATTecTAlINH
Jlex. 5 c 0
3aH. 3aH. | U &
1. Pazpen 1.
1.1 MaremaTtudeckoe ITpopaboTka
MOJICITHPOBaHHE KOHCIICKTA JICKIIUH AKP Ne 1
HEJIMHEWHBIX 0JI0KOB 1 1 20 U y4eOHOTO - [K-1.1
(TecTupoBaHue)
TEOPHUH ABTOMATHYECKOTO nocobwust [1,2] mo
peryaupoBanus (TAY) TEeMaTHKe
1.2 MaremaTtudeckoe ITpopaboTka
MOJICITHPOBaHHE KOHCIICKTA JICKIIUH AKP Ne 2
CTPYKTYpHBIX cxeM Ha| 4 1 1 30 U y4eOHOTO (rectn OB;‘HHC) [K-1.1
OBM B cpene MatlLab mocobwus [1,2] mo p
Simulink TEMAaTHKE
IIpopaboTka
1.3 MaremaTtuueckoe KOHCECII()TS. -
MOZEINPOBAHNE OCHOBHBIX AKP Ne 3
ISP 2 2 454 | u yueBHorO [K-1.2
JJIEMEHTOB  MEXaTPOHHBIX (TecTupoBaHue)
nocobwust [1,2] mo
CHCTEM
TEMAaTHKE
Wroro no pazaeny 4 4 95,4
HUroro 3a cemectp 4 4 95,4 3a4éT
Uroro o aucuumuinye 4 4 95,4 3a4er




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 TNpoOXoAAT B TPAaAMLMOHHOW ¢opme, B (opMe JEeKIUI-KOHCYIbTaluil 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
MaTepuaia COIMpPOBOXKAAETCS TOCTAHOBKOM BONPOCOB U JAMCKYCCHEH B MOMCKAX 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 00y4YaOIIUXCS
IIpencraBneno B npunoxxenu 1.

7 OueHOYHBbIE CPeACTBA 1/ MPOBeAeHU POMEKYTOUYHOM aTTeCTAMI
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoIUYecKOe M HHPOPMAIIMOHHOE 00ecnieyeHHe AU CIUTIMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

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

2.Anmnaros, FO. H. Matematndyeckoe MOJEIMPOBAHUE MPOU3BOJACTBEHHBIX MPOIIECCOB :
yueonoe nocodue / 10. H. Annaros. — 2-e uss., ucnp. — Cankr-IletepOypr : Jlans, 2018. — 136
c. — ISBN 978-5-8114-3052-9. — TekcT : anekTpoHHbIH // JIaHb : 31eKTPOHHO-OHOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/107271 (nara oopamenus: 19.09.2020). — Pexum
JOCTYIIA: 7Sl aBTOPU3. MOJIb30BATENCH.

0) JlonmoJiHUTEIbHAS JINTEPATYpA:

1. JlunbkoB, C. A. MonenupoBaHue B 3JIEKTponpuBoje . yuebHoe mocobdue / C. A.
JlunbkoB, A. A. Paguonos ; MI'TVY. - Marauroropck, 2010. - 83 c. : ui., cxemsl, Tabn. - 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 : AMeKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

2. T'ony6esa, H. B. MaremaTnueckoe MOJETUPOBAaHUE CUCTEM M NPOLIECCOB : yueOHOE
nocobue / H. B. TonybeBa. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlanb, 2016. — 192 ¢. —
ISBN 978-5-8114-1424-6. — Tekct : aekTpoHHbId // JlaHb @ 3MEeKTPOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/76825 (nara oopamenus: 19.09.2020). — Pexum
JOCTyHa: JJIsl aBTOPHU3. TI0JIb30BaTENEH.

3. 3aroHckuii, A. B. MozxenupoBanue 00bekToB ynpasieHus B MatLab : yaeOnoe



nocobue / A. B. 3atonckwit, JI. I'. Tyramosa. — Caunkr-IlerepOypr : Jlans, 2019. — 144 ¢. —
ISBN 978-5-8114-3270-7. — Tekct : anektponHsiid // Jlaup : 3JIeKTpOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/111915 (aara oopamenus: 19.09.2020). — Pexxum
JOCTYIIA: JUIsl aBTOPH3. TI0JIb30BATEIICH.

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

r) [Iporpammuoe ob6ecnneuenue u UHTepHeT-pecypcebi:

IIporpammHoe obecneueHne

HaumenoBanue .
1o Ne norosopa Cpok 1eicTBUS IUIICH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpodHo
Professional
MathWorks
MathLab v.2014 |K-89-14 oT eCChOMHO
Classroom 08.12.2014 p
License
IIpo¢deccuonaibHbie 02361 JAHHBIX 1 MHPOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBbI
Hassanue xypca CcrlIKa
DNEeKTPOHHBIE pecypchl  OUOIMOTEKH i . " _
MLTY 1. T Hocosa https://magtu.informsystema.ru/Marc.html?locale=ru

9 MarepuajibHO-TEXHHYECKOE o0ecreueHne TUCIUIIHHBI (MOILYJIA)

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

Tun u Ha3BaHUE ayAUTOPHUH OcHalleHue ayauTopuu

VY4eOHbIe ayUTOPUH IJIs POBEACHUS .
N MYJIbTUMEIMIHBIC CPEACTBA XPaHEHUS, TIepeaadn
3aHATUH JIeKIIMoHHOTO THNA (aya. 023,

227, 123) U IIpeJCTaBIeHUs HH(OpMaLIUU

YueOHas ayTUTOPUs IS IPOBEIACHHS
J1a00paTOPHBIX 3aHITUI: J1a00PATOPHUS
patop patop koMIistoTepsl Syntex mod-1+ LCD LG TFT19;
ABTOMATH3UPOBAHHOTO 3JICKTPOIPHBOIA

MOCTOSTHHOTO U TIGPEMEHHOTO TOKa (ay/1.

023,227a)

Y4eOHble ayIUTOPUU IJIs1 TPOBEICHUS
TPYIIOBBIX U WHAUBUAYATbHBIX
KOHCYJIbTAIIMH, TEKYIIET0 KOHTPOJIS U Jlocka, MynTbTUMEANIHBIN TPOEKTOP, IKPaH
MPOMEXYTOYHOM aTTecTanuu (ay/l.
023,227a)

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

VY4eOHbIe ayTUTOPUH TS
CaMOCTOSITEILHOM PabOThI
obyuatomuxcs (ayn. 023,227a)




IIpuioxenue 1
Y4eOHO-MeTOAUYECKOE 0O0ecTieYeHrne CAMOCTOAATeIbHOI padoThl 00y4arouxcs

[To mucunae «MoaennpoBaHue MEXaTPOHHBIX CUCTEM) IIPEAYCMOTPEHA Ay JUTOPHAS U
BHEayIMTOPHAsl CaMOCTOsTENbHAs pab0oTa 00y4aromuxcsl.

AyIuTOpHAs CaMOCTOATENbHAS padoTa CTYACHTOB IPEIIOJIaraeT OTBETHI Ha BOTIPOCH HA
1a00paTOPHBIX 3aHATHAX IPH 3aIIUTe padoT.

Tema 1. MoaenupoBaHue HeJIMHEHBIX 0JI0KOB TEOPHH ABTOMATHYECKOI0 PeryJIHpPOBAHUSA
(TAY)

1. Kakue cymectByroT Mmetoasl MmoaenupoBanus CAP snekrpornpuBoaa?

2. KakoBbl METO/IbI ¥ IPUHIIMITBI @aHAJIOTOBOTO MOAEIUPOBaHUA?

3. KakoBbl MeTOIbI M IPUHLUIIBI HU(POBOTO MOAETUPOBAHUS?

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

5. KakoBbI CBOMCTBA HACATBHOIO ONIEPALIMOHHOIO yCHIINTENA? Er0 OCHOBHBIE XapaKTEPUCTUKH.
6. IlepeuncinuTe OCHOBHbBIE CBOMCTBA THUIIOBBIX JIMHEUHBIX 3B€HHEB CHCTEM aBTOMATHYECKOTO
perynupoBaHusl.

7. Ilo kakoMy IPUHIUITY peaTn3yeTCsl HETMHENHOE 3BEHO B ITPOrpaMMe CTPYKTYPHOTO
MOJIETUPOBAHHUS?

Tema 2. MoaesupoBanme cTpyYKTYpHbIX cxeM Ha DBM B cpene MatLab Simulink

1. [TosicHuTe METOIMKY COCTaBIEHUS U MPEOOPa30BaHUsI CTPYKTYPHBIX CUCTEM.

2. Jnst gero Hy)KeH 3a1aTYuK MHTEHCUBHOCTH (31) M M3 KaKUX THUIIOBBIX 3BEHHEB OH COCTOUT?
3. Paccuuraiite mapamerpsl 31 11 yckopeHus (Craianusi) BBIXOHOTO CHTHAJIA C TPAHUYHBIM
temriom 10 B/c.

4. Kak peanu3oBarh MPOrpaMMHO YCTPOHCTBO i (hopcupoBku 1enu Bo3oyxaenus (Y DB).

5. KakuM TUTIOBBIM 3B€HOM MOKHO MPEACTABUTH AIEKTPUUYECKYIO LIellb 0OMOTKU BO30YKIEHUS
JBUTATENS OCTOSAHHOTO Toka? Kak paccunTaTps apameTpsl 3Be€Ha?

Tema 3. MoaesupoBaHie OCHOBHBIX 3JIEMEHTOB MEeXaTPOHHBIX CHCTEM

1. Hapucyiite cTpyKTypHYIO CXe€My LENH BO30YKI€HHsI JEKTPHUUECKOM MaIIMHbI HOCTOSIHHOTO
TOKa C y4€TOM HaCBILICHMUSL.

2. Kak peann3oBaTh KpUBYIO HAMarHMYMBaHHS JIBUrATElls IIOCTOSTHHOTO TOKa B cpeae MatLab
Simulink?

3. CTpyKTypHas cxema JIBUraTells MOCTOSIHHOTO ToKa He3aBucumoro Bo30yxaenus (AIIT ¢ HB)
npu kPH=const. Pacuer mapamerpos ctpykrypHoii cxemsl JAIIT ¢ HB, peanmzanus B cpene
MatLab Simulink.

4. Kak peann3oBaTh aKTUBHYIO U peakTHBHYIO cratuueckue Harpysku 1 11T ¢ HB B cpene
cTpykTypHOTO MOzAenupoBanus MatLab Simulink?

5. CrpykrypHas cxema /11T ¢ HB npu 1ByX30HHOM peryiaupoBaHuu CKOpocTH. Pacyer
napaMeTpoB CTPYKTYPHOU cxeMbl, peanu3anus B cpeae MatLab Simulink.

6. Kak BbIBecTH BpeMeHHbIE TUarpaMMbl TPeOyEeMBIX KOOPJMHAT 3JIEKTPOIPUBOJIA HA IKPaH
MoHuTopa B cpeae MatLab Simulink?

7. Kaxum oOGpazom B cpene MatLab Simulink BeiGupaercs mar u meron cuera?



IIpuioxenne 2

a) [lnanupyemble pe3y/ibTaTbl 00y4eHHS M OLICHOYHBIE CPEACTBA /ISl IPOBeIeHH

l'lpOMC)KyTO‘lHOﬁ arrecranmun.

Kox
HHINKATO

pa

HNuauxkarop
JOCTUIKEHM S
KOMIIeTEeHIIMH

OneHo4HbIe cpeacraa

[1K-1: CrtocoOHOCTD BBIITOIHUTH MATEMAaTHIECKOE MOJICITMPOBAHIE POOOTH3UPOBAHHON CHCTEMBI

[K-1.1

Hcnons3yer
IIPOTrpaMMBI
CTPYKTYpHOTO
MO/ICTTUPOBAHU
o aas
CUMYJISIOUHA
poOOTH3UpPOBaH
HBIX CUCTEM

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

10
0 =g
__ 4
2) W(p)_loo-p+1
W(p) =23
3) P
W(p)=5->
) P
5) W(p)=7-p

VYkaxute BapraHT(bl) alepUOIUIECKOTO 3BeHaA(EB) 1-ro mopsiaka

__10-p
1) W(p)_55-p+l
45
2 WP =100 p 11
3) P
W(p)=>>
2) p
W(p)=7-p-
5) P

VYkaxuTe BapuaHT(bl) HHEPIIMOHHOTO 3BEHA(EB)

W(p)_lo—'p
1) 55 p+1
45
W(p)= — 2~
(P) 100- p® +1

2)




3) P
W(p)=">
4) P

5) Her oTBeTa

VYkaxute BapuanT(bl) OE€3MHEPLIUOHHOTO 3BEHA(EB)

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

45
W(p) = ——

3-p+1

W =
) (p) 95

1
W(p)=7-p-—
5) p
Vkaxute BapuaHT(bl) alepUOIUICCKOTO 3BE€HA(EB) 2-TO MOPSIKA

1) W (p) =10

75
W(p)=——

10. p+1
W (p) = Oof
3) OL-p

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

10°
WP =3
5) p

VYkaxute BapraHT(bl) K0Je0aTeIpHOTO 3BeHa(CB)

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

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

w(p) =22
3) '
W(p)=">

p

4)

W(p)=7p-
5) p




VYxaxute Bapuant(sl) [111-3BeHa(eB)
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wip) =P
2) P =100 p+1
W(p) =23+ 1
3) P
W(p)=5-"
1) P

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

Vkaxkute Bapuant(bl) uacasibHO AU dHepeHIIMPYIOIIETo 3BeHa(EB)
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(p) = :
2) 100 p2+1
3-p+1
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3) p
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[IepexoHble MpoLIECChl KAKOTO 3BEHA MPEACTaBICHBI HA
pucyHke?
VYkaxuTe npaBUIbHBIN(BIC) BapuaHT(bl) OTBETA(OB).

1) Anepuoandeckoe 3B€HO 1-ro nopsiaka
2) Anepuoau4eckoe 3BeHO 2-T0 OpsIKa




3) Anepuoauueckoe 3B€HO 3-T0 NopsaKa

4) 'HepuMOHHOE 3BE€HO

5) be3uneprnoHHOE 3BEHO

6) ITponopruoHanbHOE 3BEHO

7) UnTerpupytoliee 3B€HO

8) [IponoprmoHanbHO-UHTETPUPYIOIIEE 3BEHO

9) Uneanshoe muddepeHnupyroiiee 3BeHO

10) Peanbroe muddepennupyroiiee 3B€HO

11) KonebarenbHoe 3B€HO

[lepexoaHbIe MPOIIECCH KAKOTO 3BEHA MPEJICTABIICHBI Ha
pucyHke?

VYkaxuTe npaBUIbHBIN(bIE) BapruaHT(bl) OTBETA(OB).

1) Anepuoauueckoe 3BeHO 1-ro mopsaka
2) AnieproIMYeCcKOe 3BEHO 2-TO MOpsIKa
3) AneproauvecKoe 3BeHO 3-T0 TopsIKa
4) NHepuoHHOE 3BE€HO

5) be3uneprimoHHOE 3BEHO

6) [IponopruoHanbHOE 3BEHO

7) UaTerpupytoiiee 3B€HO

8) [IponoprimoHaIbHO-UHTETPUPYIOIIEE 3BEHO
9) UneansHoe nquddepeHupyromiee 38eH0
10) PeansHoe auddepeHiupyomiee 3B€HO
11) KonebarensHoe 3BEHO

Upgy U BbIXA

U BbIX

t, t, t, t,

YacroTHast XapaKTepUCTHKA KaKOTO 3BEHA ITPUBE/ICHA Ha
pUCYyHKE?

1) Anepruoauueckoe 3BeHO 1-To nmopsaka
2) Anepuoauueckoe 3B€HO 2-T0 NopsiaKa
3) Anepuoanueckoe 3B€HO 3-T0 NopsaKa
4) 'HepuMOHHOE 3BEHO

5) be3uHepunoHHOE 3BEHO




6) ITponopruoHanbHOE 3BEHO

7) UnTerpupytoliiee 3B€HO

8) [IponoprmoHanbHO-UHTETPUPYIOLIEE 3BEHO
9) Uneanvhoe nuddepeHnupyroiiee 3BeHO
10) Peanbroe muddepennupyroiiee 3B€HO

11) KonebarenbHoe 3B€HO

Bode Diagram

Magnitude (dB8)

Phase (deg)

Frenuency (radisec)

3a)IaT‘II/IK UHTCHCHUBHOCTH CIIYKUT IJIA:

1) Orpannvenus Temna HapacTaHus (CITalaHusi) BXOJHOTO
CUTHaa

2) OrpaHn4eHHUsT BBIXOTHOTO CHTHAJIA OTHOCUTEIIBHO BXOIHOTO
3) Orpann4eHust BXOAHOTO CUTHAJIAa OTHOCUTEIHHO BBIXOIHOTO
4) 3amaHust ”THTCHCUBHOCTH BBIXOJHOTO CUTHAIA, OTHOCHUTEIILHO
BXOJIHOTO

5) 3agaHusi UHTEHCUBHOCTH BXOJJTHOT'O CHTHAJIA OTHOCUTEIILHO
BBIXOJTHOTO

BriOepure BEpHYIO CTPYKTYPHYIO CXEMY 3aJaTYHKa
WHTCHCUBHOCTH

1)
P3 n
Upx AU Us— [Ups 1 Ubgwix
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—U, TBI/I p
2)
P3 n
Upx AU> Us— UPa> 1 Ubgwix
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P3 4
UBX AU> Uo_ UPS> P UBbIX
—1 Yo Ty -p
9
P3 u
Upx AU Us— [Ups P U giix
- - T—p

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

A

U BX UB]:IX
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1) U=8 B

2) Us=10 B

3) Uo=6 B

4) Up=7 B
dopcHupoBKa 3TO:

1) KpatkoBpemenHoe yBennuenue HanpsbkeHust Ha OB nBuratens
JUIsl yMEHBILIEHHUS] BpeMeHU HapacTtanus Toka OB 1o
HOMHMHAJILHOT'O 3HAYCHMS

2) KpaTkoBpeMeHHOE yBeIHUeHHE HAPSHKEHUsT Ha 0OMOTKe
SIKOPSI ABUTATENS JUIsl YMEHBILIEHUS] BPEMEHHU HapacTaHUs TOKa B
00OMOTKE SKOPSI 10 HOMUHAIILHOTO 3HAYCHHUSI

3) KparkoBpemeHHoe yBenuueHue HanpsbkeHus Ha OB nBurarens
JUIsl yBEJIMUEHUsI BpeMEeHH HapacTanus Toka OB no
HOMHMHAJILHOT'O 3HAYEHMS




4) KpaTkoBpeMeHHOE yBenn4yeHue HanpspkeHus Ha OB auraresns
JUld yBEJIMUYEHUS! BpeMEHU HapacTanus Toka OB 1o
HOMMHAJILHOTO 3HAUEHUs

Koadduuuent GpopcrupoBku (anbda) moxasspiBaeT:

1) Bo ckoiibko pa3 yBenudeHo Hanpsbkenue Ha OB Bo Bpemst
dopcupoBKu

2) Bo ckoubko pa3 ymenbliieHo Bpems popcuporkun OB

3) Bo ckouibko pa3 ymeHblIeHO HanpskeHue Ha OB Bo Bpemst
dopcupoBKr

4) Bo ckonbko pa3 yBennueH Tok OB Bo Bpemst popcrupoBku
5) Bo ckonbko pa3 yBennueH notok OB Bo BpeMs opcupoBku

IK-1.2

Pemaer
CTaHJIapPTHBIE
npodeccuoHab
HBIC 3a/1a49H TI0
pa3zpaboTke
QITOPUTMOB
paboThI
poOoTH3UpPOBaH
HBIX CUCTEM

TecToBble BONPOCHI /I MOATOTOBKH K 3a4eTy:

JIBurarenar HE3aBUCUMOTO BO30YXICHHUS paboTaeT B
HOMUHAJIBLHOM pexuMe. Kak usmensitcst Tok sikops [s1, ckopocTts
neuratesst WIB U 3J1€eKTPOMAarHUTHBI MOMEHT ABUTratesst Mas,
€CJIM HampsbkeHne Ha 00MoTke Bo30yxaeHust UOB yBeJIMYMIN B 2
paza?

a) [IpakTuyecku He U3MEHSATCSA

0) YBenmuuarcs B 2 pa3a

B) YMeHbIatTcs B 2 pasza

r) s yBemuuutcs B 2 paza WaB 1 MB HE U3MEHSITCS

n) Ist ymenpmutes B 2 paza WiB 1 MIB HE U3MEHATCS

[TosicHuTe siBI€HUE TUCTEpE3rca MarHuTHOU cucteMbl OB.

a) SIBieHue rucrepesrca 3akio4yaeTcs B TOM, UTO U3BMEHEHUE
MarHUTHOM MHIYKIIMH 3a11a3/[bIBa€T OT U3MEHEHUS
HaMarHMYUBAIOUIETO MOJIsS

0) SIBneHue rucrepe3uca 3aKiI0YaeTcsa B TOM, YTO U3MEHEHUE
HaMarHMYMBAIOLIETO MOJIS 3a1a3/bIBa€T OT U3MEHEHUS
MarHUTHOM MHTYKIIHH

B) SIBNeHUE rucTepesrca 3aKII0uaeTcsl B TOM, YTO U3MEHEHHE
TOKa HAMarHWYMBaHUS 3aMa3/bIBA€T OT U3MEHEHUS
HaMarHMYUBAIOUIETO MO

Kax n3menurcs HHAYKTUBHOCTH KaTyHIKHU L, €CJI1 HaMOTaTh e€ Ha
METaJUIMYECKUI CepﬂGIIHI/IK?

a) I/IH,ZLYKTI/IBHOCTB KaTyHIKH YBCJIIMYUTCA 3a CUCT TOTO, YTO
JKCJIC30 ABJIACTCA YCUIIUTCIIEM MAIrHUTHOT'O ITOJISA

6) I/IH,ZLYKTI/IBHOCTB KaTYyHIKHU OCTAHETCA HCU3MCHHBIM, T.K. YHUCJIO
BUTKOB KaTyIIKHU HE U3MCHUJIOCh

B) PeaktuBHOE COMMPOTHUBJICHUC KAaTYIIKHU YBCIIMYUTCA, T.K.
JKEeJIe3HBIHI CCPACYHUK UMECT CBOICTBO pa3sMaron4uBaTh I1oJie

r ) I/IH,ZLYKTI/IBHOCTB KaTYIOKH YMCHBIIUTCH 3a CUCT TOI'0, YTO
JKCJIC30 ABJISICTCS YCUIIUTCIIEM MAaroHuTHOTO TTOJIA




B kakux npenenax M0o>XKHO ymeHbI1aTh noTok OB?

a) B npenenax oT MUHMMAaJIBHOTO 10 MAKCUMAJILHOTO 3HAUEHUS,
OTOBOPEHHBIX B ACIIOPTHBIX JAHHBIX JBUrATENS

0) B npenenax ot Hyns 0 MaKCUMaJIbHOTO 3HAUCHHS,
OTOBOPEHHBIX B ACMOPTHBIX JAHHBIX JBUTATENS

B) B npenenax ot Hyns 10 HOMUHAIBHOTO 3HAYEHMUS,
OTOBOPEHHBIX B ACMOPTHBIX JAHHBIX JBUrATENS

r) B npeaenax oT HOMUHAJIBHOTO 10 MAaKCUMaIbHOI'O 3HAYEHUS,
OTOBOPEHHBIX B IACMOPTHBIX JAHHBIX JBUTATENs

UTto 32 SKCIEPUMEHT MPEICTABIICH Ha PUCYHKE?

ol /4 \
w1/ \

0 Y N
_5011) Q5 ] 1k—ﬁ> 25

-100 -

1) Pasron, pabota, TopMOKEHHE Ha X/X
2) Pasron, paboTta, TOpMOKEHHE C aKTUBHOW HArpy3Koi Ha Bally

JBUTATENs
3) Pasron, paboTa, TOpMOKEHHE C PEaKTUBHOW HArpy3Koi Ha

BaJly ABUTaTENs
4) HaGpoc Harpy3ku B CTATUYECKOM peKUMeE pabOThl JBUTATENS

5) Habpoc Harpy3ku Bo Bpemsi pa3roHa JBUTATENs

B kakom pexxume paboTaeT IBUraTeslb B MOMEHT BpeMeHu t= c¢?
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1) ABurarenbHbIi pexuM

2) PexynepaTuBHOE TOPMOKEHHE

3) TopMokeHNE TPOTUBOBKIFOYEHUEM
4) luHamMr4ecKoe TOPMOKEHUE

5) XosocTo#t X0/

[osicuute paboTy IBUTATENsI HAa y4acTKe BpeMeHH t = c.
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1) Pa3ron B ABUraTeIbHOM peXUME

2) Pa3ron B reHepaTOpPHOM peXHUME

3) Cratuyeckuil IBUraTeNIbHbIN pexXUM

4) Cratuueckuil reHepaTOpPHbBIN PEKUM

5) TopmokeHue noj Harpy3Ko# (JABUT. pexXUM)
6) Topmorkenue 0e3 Harpy3ku (TeHep. pexkKuM)

Kakas neperpy3ounas cnocoOHOCTb IO TOKY y JBUTaTeNei
KPaHOBO-METaJUTypTrUYECKON cepuu?

1)15

2)2,5

3)3

4) 5

JIBurarens paboTan B HOMUHAIBHOM pexume. Kak uzmensres |4,
WnB, MB, eciii TOTOK ABUTATEINsI YMEHBIITUTH B 2 paza?

a) ls - yBenmuuurcst, WiB - yBenuuutcsi, MIB — yMEHBIIUTCS

0) Is - ymenpmmtcs, WiB - yBenuuutcsi, MIB - yMEHBIIUTCS

B) |51 - ymenbmutes, WiB - ymeHbIUTCS, MJIB - YMEHBIIIUTCS

r) I - ymenbmutcsi, WiB - yMeHbIIMTCS, MIB - YBETTUIUTCS

B kaxoit MOMEHT BpeMeHHU MPOouU301Ies Habpoc HArpy3Ku?
B kaxoit MOMEHT BpeMeHHU IPOuU301e cOpoc Harpy3ku?
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0) Ilopsiiok MpoBeaeHUsS MPOMEKYTOYHON ATTECTAUNM, MOKA3ATEJH U KPUTEPUH
OlleHUBAHMUSI:

[TpomexyTodHast aTTeCTAIHS M0 TUCITUTUTHHE «MaTeMaTH4ecKoe MOJICITHPOBAHNE)» BKITFOYACT
TEOPETUYECKUE BOIPOCHI, IO3BOJISIOIINE OIICHUTH YPOBEHBb YCBOCHUS 00YJIarOIIMMHUCS 3HAHWH, 1
MPaKTUYECKUE 3a/IaHusl, BBISIBIISIIOIINE CTENeHb C(HOPMUPOBAHHOCTU YMEHUH U BJIaJICHUI.
IToka3aTesu U KPpUTEPUHU NMPOMEKYTOYHON ATTECTALMHU:

— Ha OIICHKY «OTJIHYHO» (5 0aJ7I0B) — 00YJarONIMHACS TIEMOHCTPUPYET BRICOKHUH YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHI[MI1, BCECTOPOHHEE, CUCTEMATUYECKOE U TIIyOOKOE 3HAHHE
y4eOHOTr0 MaTepuaia, CBOOOTHO BBIMOIHSIET MPAKTUICCKUE 3a/1aHUsI, CBOOOHO ONEepUpYyeT
3HAHUSIMH, YMEHUSAMHU, TPUMEHSET UX B CUTYaIUSX MOBBIIICHHON CII0)KHOCTH.

— Ha OIICHKY «Xopo1ioy» (4 6amia) — oOydarmuiicss AeMOHCTPUPYET CPEAHUI YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIIUI1: OCHOBHBIEC 3HAHUS, YMEHHUS OCBOEHBI, HO JIOIYCKAIOTCS
HE3HAYUTEINIbHbIE OIHUOKH, HETOYHOCTH, 3aTPyTHEHUS MPU aHATTUTHYECKUX OIepalusX, mepeHoce
3HaHWUI U YMEHUH Ha HOBbIE, HECTAHAAPTHBIEC CUTYAIHH.

— Ha OLIEHKY «y/JI0BJIeTBOPUTEIbHO» (3 Oana) — 00y4yaroniuiicst 1eMOHCTPUPYET MOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0/1¢ KOHTPOJIBHBIX MEPOIIPUITUHN TOMYCKAIOTCS
OILLIMOKH, MPOSIBISIETCS OTCYTCTBUE OTICNIbHBIX 3HAHUHM, YMEHUI, HABBIKOB, 00yJarOIIUNCs
WCIBITHIBACT 3HAYUTEIbHBIC 3aTPYAHECHUS [IPU ONIEPUPOBAHUH 3HAHUSIMU U YMEHUSIMH TPH UX
MIepeHOCce Ha HOBBIE CUTYaIUH.

— Ha OLIEHKY «HEeY/I0BJIeTBOPUTEJbLHO» (2 06amia) — o0ydaromuiicsa IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUEeCKOro MaTepuana, JOMycKaeT CYyIEeCTBEHHbIEC OIINOKH, HE MOKET MOKa3aTh
MHTEJUJIEKTYalbHbIe HABBIKU PEIICHHUs IPOCTHIX 3a/1a4.

— Ha OIICHKY «HeyA0BJIeTBOPUTEIbHO» (1 6amt) — oOydaronuiics He MOXKET MOKa3aTh 3HAHUS Ha
ypOBHE BOCIIPOU3BEICHUS U 00BICHEHUS HHPOPMAIINH, HE MOXKET MOKa3aTh MHTEIEKTyalbHbIE
HAaBBIKU PELIEeHUS MPOCTHIX 3a/1ad.

OOyyJaromuiics MoTy4aeT OTMETKY «3a4TeHO0» MPHU YCIOBHH BBITIOJIHEHUS U 3aIIUTHI BCEX
MPEeIyCMOTPEHHBIX TA00OPATOPHBIX PabOT Ha OIIEHKY HE HIKE «YAOBIECTBOPUTEITHHOY.




