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JIuer akTyaau3anuu padodeii nporpaMmmel

PaGouast mporpaMma nepecMoTpeHa, oocyxaena u onodpena s peanusanuu B 2021 - 2022
y4eGHOM ToJly Ha 3acefaHuy Kadenpbl ABTOMAaTU3HPOBAHHOIO 3JIEKTPOIIPUBO/IA U

Iporokon or V8. 7O 204/ r. :292 3
3as. xapenpoit ZF L [ . Huxonaes

PaGouas riporpamMma rnepecMoTpeHa, oocyxaeHa u onodpena Juist peanuzanuu B 2022 - 2023
y4eGHOM Tozly Ha 3acefaHuy Kadeapsl ABTOMaTH3MPOBAHHOTO JIEKTPONPHBO/IA H

IIpoTokom oT 20 r. Ne
3as. kadenpoii A.A. Hukonaen

Pa6ouas nporpamMma nepecMoTpeHa, obcyxaeHa u ogo06pena s peanuzanun B 2023 - 2024
y4eGHOM rojty Ha 3acefaHuy Kadeapsl ABTOMAaTH3HMPOBAHHOTO JJIEKTPONPHBO/IA U

ITpoTokomor 20 . Ne
3as. kadempoit A.A. Hukonaes

PaGouasi mporpamMma rnepecMoTpeHa, obcyxaena u onobpena Juis peanmusannu B 2024 - 2025
y4eOHOM rojly Ha 3acelaHuy Kadeapsl ABTOMATH3MPOBAHHOIO BJIEKTPOIPHBO/A U

ITpoTokon or 20 r. Ne
3as. kadenpoii A.A. Huxonaes

PaGouas nporpamMma nepecMoTpeHa, obcyxkaena u ofodpeHa 1 peamusannu B 2025 - 2026
yueGHOM rojly Ha 3acelaHiu Kadeapsl ABTOMATH3UPOBAHHOTO 3JIEKTPOIPHBOIA H

[Tporoxom or 20 r. Ne
3ag. kadenpoit A.A. Hukonaes




1 e ocBOEHMS TUCHMUILIMHBI (MOY/JIs1)

[ensitMmu  OcBOeHUS AWCHUIUIMHBI «MaTeMaTH4eCKoe MOJICIUPOBAHUEY  SIBIISICTCS
oOyyeHnue Oyaymux 6akaJaBpoB 3HAHUSM CYIIECTBYIOIIUX METO/I0B aHAJIOTOBOTO U LU(PPOBOTO
MOJCITUPOBAHUS  COBPEMEHHOTO  JJICKTPOTPUBOJAA, OTPa0OTKa HABBIKOB  MPUMEHEHUS
CYIIECTBYIOIIUX TIPOTPaMM MOJCIMPOBAHUS PaOOTHI  DIEKTPONPHBOJOB, MNPHOOpPETCHUE
MIPAKTUYECKOTO OIBITa aHAIN3a Pa0OThl COBPEMEHHBIX JICKTPOIIPHBOIOB.

3aa4un AUCIUTIINHBI — YCBOCHHE CTYICHTAMMU:

- aJITOPUTMOB YHCJICHHBIX METOJI0B MHTETPUPOBAHHS JIMHCHHBIX U HEIMHEHHBIX CUCTEM
mudhepeHIInaTbHBIX YPABHCHHIA,

- IPUHIIAIIOB CTPYKTYPHOTO MOJICITHPOBAHHUS JJIIEMEHTOB AJICKTPOIIPUBOJIA;

- METOIOB aHAJIOTOBOTO U IU(POBOTO MOACTHUPOBAHUS COBPEMEHHOTO SJIEKTPOIIPHBOIA.

2 MecTo TMCHHMIIMHBI (MOLYJIs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Jucnunnuna MaTemaTudeckoe MOISTMPOBAHUE BXOIUT B 0053aTENbYIO 4acTh Y4€OHOTO
raHa 00pa3oBaTEIbLHOM TPOTPaAMMBI.

Jlnst  w3ydeHWs  AWCHUIUIMHBI ~ HEOOXOAUMBI  3HaHUsA  (YyMEHHS,  BJIQJCHUS),
chopMupOBaHHBIC B pe3y/IbTaTe U3yUEHUS AUCITUTUTHH/ TPAKTHK:

Maremaruka

3nanus (yMEHHUsI, BIAJACHHS), TIOJydYEeHHBIE TTPH U3YUYEHUU JaHHOW TUCIUTUIAHBI OyIyT
HEO0OXOUMBI JTsl U3YYCHHS TACIUTUTAH/TIPAKTHK:

CucTteMbl yrpaBJIeHHS SJIEKTPONPUBOIOB

3 Komnerenuuu odyuyaroierocsi, opmMupyemMbie B pe3yJbTaTe 0CBOCHHSI

AMCUUIIMHBI (MOAYJIsl) M IVIAHUPYeEMbIe pPe3yJbTAThI 00yUeHUus

B pe3ynbraTe ocBOeHuUs AMCUUILTUHBI (MOys) «MaTemMaTuueckoe MOJIeTUPOBaAHUE)
oOyuarouuiics 1oyKeH 001a1aTh CAeAYIOUUMU KOMIIETEHIIUSMU:

Ko nanukaTtopa NHaukaTtop J0CTIKEHUSI KOMITETEHITUH

OIIK-4 CriocobeH uCIoIb30BaTh METObI aHATM3a U MOJICITMPOBAHMS JJICKTPUUECKUX IETIeH U
ANEKTPUYECCKUX MAITUH

OIIK-4.1 CriocoOeH o1leHMBATh IMapaMeTpbl HOPMAIbHBIX U aBApUUHBIX PEKUMOB
ANEKTPUYECKUX LIeTeld W MalIMH C HCIOJb30BaHHEM METOJIOB aHalu3a U
MOICTTUPOBAHUS

OIIK-4.2 Pa3zpabarbiBaeT MepompuATHsS 1O YIYULICHHIO TOKa3aTelel KadecTBa

pa6OTLI QJICKTPHUYCCKHUX ueneﬁ 1 MalllnH




4. CTpyKTypa, 00b€EM U colep:KkaHHue JMCIHUIIIMHBI (MOAYJIs1)
OO0mast TpyTI0eMKOCTh JUCIMILTUHBI COCTaBisieT 3 3adeTHhIX eauHuil 108 akan. yacoB, B TOM

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

— aynuTopHas — 36 akaj. 4acos;

— BHeayauTOopHas — 1 akaji. 4acos;

— caMocTosiTeNbHas pabota — 71 akaj. 4acos;

— B (popme mpakTryeckoit moarotoBku — 0 akaj. vac;

dopma aTTeCTalUM - 3a4€T

AynuropHast g
o, | XoHTaKTHas pabora E z dopma TEKyIIETO
S Bu KOHTpPOJIS
Paznen/ Tema § (B axaz. vacax) ez n . P Kon
g % ©| caMOCTOSTENIBHOM | ycHeBaeMOCTH U
JACIATUTAHBI 5 e = . | KoMIeTeHIu
O 8 5 paboThI HPOMEKYTOUHON
Tlexk. J;:S “13’;‘:1 5 % aTTeCTaluH
1. Pazgen 1.
Tpopaboka Brinonnenue
MPAKTUIECKOTO
1.1 Ha3nauenue, METOIBI U KOHCITEKTa p3aaaﬂmx o
TIPUHIIMITBI aHaJIOTOBOT0 2 2 8 | mexumii, u3yuenue MSVICHIIO OIlK-4.1
MOJIETTUPOBaHUS MporpaMMHON - quaMMHOﬁ
cpenbl Matiab porp
cpenbl Matiiab
1.2 Maremarudeckoe ITpopaboTka
MOZEINPOBAaHUE KOHCIIEKTA JICKLIUi AKP No 1
HEJIMHEHHBIX 0710K0B 2 2 8 1 yueOHOro (rectn OB;.HI/Ie) OIlK-4.1
TEOPHUH  aBTOMATHUYECKOTO nocobwust [1,2] mo p
peryaupoBanus (TAY) TEMaTUKe
1.3 Marematnyeckoe IIpopaboTka
MOZEINPOBAHUE KOHCIIEKTA JICKLIUi AKP Ne 2
CTPYKTYPHBIX ~ CXEM  Ha, 4 421 12 U y4eOHOro (tectn OB;‘HHC) OIlK-4.1
OBM B cpene Matlab mocobus [1,2] mo p
Simulink TEMAaTHKE
5
IIpopaboTka
L4 Ocobenroctu KOHcEeII:Ta JIeKIUH
IIPOrpPaMMHOTO AKP Ne 3
porp 2 | 4om 16 1 yueBHOro OITK-4.1
CTPYKTYPHOT'O HocoGms [1,2] 1o (TecTupoBaHue)
MonenupoBanus Ha OBM §
TEeMaTHKe
1.5 MaremaTtnyeckoe ITpopaboTka
MOZEIHPOBaHNE OCHOBHBIX KOHCIIEKTA JIEKIIU AKP No 4
JJIEMEHTOB CHCTEM 6 |6/2,31 20 U y4eOHOro (rectn OB;HHe) OI1K-4.2
aBTOMATHU3HPOBAHHOT O nocobwust [1,2] mo p
AJIEKTPOIPUBOJIA TeMaTHKe
IIpopaboTka
1.6 IepcrieKTUBBI Pa3BUTHS pop .
KOHCIIEKTA JISKIIUI
anmapaTHBIX u AKP Ne 5
2 7 U y1eOHOro OIIK-4.2
MIPOrpaMMHBIX CpencTB nocoms [1,2] 1o (TectupoBanue)
OBM s CAIIP ’
TEeMaTHKe
Hroro no pazzgeny 18 |18/6,3U 71




Wroro 3a cemectp

18

18/6,3U1

71

3a4eT

Hroro no JUCIHUILINHE

18

18/6,3
u

71

3a4€T




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns  peanuzanMu  MPEIyCMOTPEHHBIX  BHJIOB  y4yeOHOM  paboOThl B KauyecTBe
o0pa3oBaTeNbHBIX ~ TEXHOJOTMH B  NpPENOJaBaHUM  JUCHMIUIMHBL  «MaremaTuueckoe
MO/IETMPOBAHKE» UCIIOIB3YIOTCS TPAAULIMOHHASA U MOYJIbHO - KOMIIETEHTHOCTHAS! TEXHOJIOTHH.

[lepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUM U  (POpPMHpPOBAHHE OCHOBHBIX
IIpeJICTaBICHUH 1o Kypcy «MaremMarnyeckoe MOIEIUPOBAHUEY MPOUCXOAUT C UCIOJIb30BaHUEM
MYJIbTUMEIUITHOTO 000PYI0BAHHUS.

Jlexkuuu npoxXoAAT B TpPaAMLMOHHOM ¢Qopme, B Qopme JIeKUUNH-KOHCYIbTaUUNd U
npobnemMHbIX Jeknuii. Teoperwmueckuii MaTepuanm Ha MPOOJIEMHBIX JICKIUSAX — SIBISETCS
pe3yabTaTOM YCBOSHHS MOJYYEHHOW HH(POPMAIMH IMOCPEICTBOM ITOCTAHOBKM IPOOIEMHOTO
BOIIpOCa M TOWCKAa IyTed ero pemieHus. Ha JeknusaX — KOHCYIbTALMSIX HM3J0KEHUE HOBOTO
MaTepuaia COMpOBOXK/IAETCS TOCTAHOBKOM BONPOCOB U JAMCKYCCHEHN B MOMCKAaX OTBETOB Ha 3TU
BOIIPOCHI.

[Ipu nmpoBeeHNN MPAKTUYECKUX 3aHATHI UCTIONIB3YIOTCS paboTa B KoMaHae U MeTopl I T.

CamocTrosTenbHas paboTa CTUMYJIUPYET CTYAEHTOB B MPOLECCE MOATOTOBKH JOMAITHUX
3aJlaHul, IpU PELIEHUH 3aJa4 Ha JabO0paTOPHBIX 3aHATHUSAX, IPU MOJTOTOBKE K KOHTPOJIbHBIM
paboTtam (TecTam) U HTOTOBOM aTTECTAIUH.

6 YueOHO-MeTOIHYECKOE 00ecTeueHe CAMOCTOSITEIbHOM padoThl 00y4al0IUXCs
[Ipencrasneno B mpunoxenun 1.

7 OueHOYHBIE CPeACTBA /IS IPOBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B MPUIOKEHUU 2.

8 YueOHo-MeTOoqUYecKOe M HH(pOPMAIIHOHHOE 00ecTiedeHre TUCIIHIIIMHBI (MOTYJIA)

a) OcHoBHas1 IMTEpaTypa:

1. ®dypcos, B.b. MoaenupoBanue aiekTporpuBoa ; yaeoHoe nocobdue / B.b. dypco. —
2-¢ w3 ., ucnp. u gom. — Cankr-IlerepOypr : Jlans, 2019. — 220 c. — ISBN 978-5-8114-3566-1.
— Tekcr : onexkrponnslii // Jlaup : 37eKTpoHHO-OMOIMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/121467

2.Anmnaros, O. H. Maremarnueckoe MOJEIMPOBAHUE MPOU3BOJICTBEHHBIX IPOLECCOB :
yueonoe mocodue / 0. H. AnmatoB. — 2-¢ u3., ucnp. — Cankr-IlerepOypr : Jlans, 2018. — 136
c. — ISBN 978-5-8114-3052-9. — TekcT : aneKkTpoHHBIH // JIaHb : AJIEKTPOHHO-O0MOINOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/107271 (gara o6pamenwus: 19.09.2020). — Pexum
JOCTYyTIa: 7Sl aBTOPU3. MOJIb30BaTENEH.

0) JlonmosiHMTEIbHAS JIATEpPaTypa:

1. JlunbkoB, C. A. MonenupoBaHue B 3JEKTpornpuBoje : yueOHoe mocodue / C. A.
JlunbkoB, A. A. PaguonoB ; MI'TVY. - Marautoropck, 2010. - 83 c. : un., cxemsl, Tabm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=302.pdf&show=dcatalogues/1/10680
59/302.pdf&view=true (nara obpamenus: 14.05.2020). - MakpooObeKT. - TEKCT : 3JIeKTPOHHBIA. -
Nmeercs nevaTHslii aHAJIOT.

2. T'ony6eBa, H. B. MaTtemaruueckoe MOJEeTUpOBaHUE CUCTEM M MPOLIECCOB : yueOHOE
noco6ue / H. B. T'ony6eBa. — 2-e u3na., crep. — Cankr-IlerepOypr : Jlanp, 2016. — 192 c. —
ISBN 978-5-8114-1424-6. — Texkcr : anmekTpoHHbI // JlaHb : 3J€KTPOHHO-OMOIHMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/76825 (nata obpamenus: 19.09.2020). — Pexxum
JOCTyHa: JJIsl aBTOPHU3. TT0JIb30BaTEINEH.

3. 3aronckuii, A. B. MonenupoBanue o0bekToB ynpasieHus B MatlLab : yueGnoe
nocobue / A. B. 3aronckwuii, JI. I'. Tyramosa. — Cankr-IlerepOypr : Jlans, 2019. — 144 c.



— ISBN 978-5-8114-3270-7. — TekcT : aneKkTpoHHBIN // JlaHb : 3MEeKTpOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/111915 (aara o6pamenus: 19.09.2020). — Pexum
JOCTYIIA: JUIsl aBTOPH3. TI0JIb30BATEIICH.

B) MeTtoauyeckue yka3zanus:
1. Jlunbkos, C. A. MoenupoBaHue B 3JEKTPONIPUBOJIC. YUeOHO-METOIMYECKUE YKa3aHUS
k 11/p 1-6. URL: https:// https://newlms.magtu.ru/course/view.php?id=71863.

r) [Iporpammuoe o6ecnieuenne u UHTepHeT-pecypcnl:

IIporpamMmMHoe oGecnieueHue
HanmenoBanme
110
MS Windows 7
Professional(nns  |A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007
Professional

MathWorks
MathLab v.2014 |[K-89-14 071 08.12.2014 0eccpoUHO
Classroom License

Ne norosopa Cpok feicTBUS JIMIICH3UU

Ne 135 ot 17.09.2007 OeccpodHo

IIpodeccuonanbHblie 0a3bl JAHHBIX U HHPOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue xypca Cchlika

DneKkTpoHHbIe pecypebl oudmoteku MI'TY um.
I''1. HocoBa

9 MartepuajJibHO-TEXHHYECKOE o0ecredeHne TUCIHIIUHBI (MOIYJIs)

http://magtu.ru:8085/marcweb2/Default.asp

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOC oOecrieucHue JUCHHUINUIMHBI BKITFOYACT:

Tun u Ha3BaHME ayUTOPUU OcHalenve ayuTopun
VY4eOHble ayIUTOPUHU IJIs1 TPOBEICHUS MYJIbTUMEAUMHbBIE CPEJICTBA XPAHEHUS,
3aHSTHUH JEKIIUOHHOTO THIa nepegady U npecTaBieHus nHpopmanuu

VYueOHas ayuTOpus AJIs IPOBEICHUS
na00paTOPHBIX 3aHATHI: Jabopatopus | KommbroTepsl Syntex mod-1+ LCD LG TFT19
ABTOMAaTH3UPOBAHHOTO 3JICKTPOIIPUBOIA
MIOCTOSTHHOTO Y TIEPEMEHHOTO TOKa

YueOHble AYAUTOPUHN JIA IPOBCACHUS
TPYIIIOBBIX U UHAUBUAYAJIIbHBIX
KOHCYHLT&HHﬁ, TEKYHICTO KOHTPOJIA U
HpOMeX(YTOQHOﬁ aTTeCTallun

Jlocka, MynbTUMEIUUHBIN IIPOEKTOP, SKPAH




[Tepconanbubie komnbiotepsl ¢ [10 u3 m. §(r),
BBIX0I0M B IHTEpHET U ¢ JOCTYIIOM B
AIIEKTPOHHYIO HPOPMAITMOHHO-00pa30BaTEIBHYIO
Cpely YHUBEPCUTETA

VY4ebHble ayTUTOPUH IS
CaMOCTOSATEBHOM PabOTHI
oOygaronuxcs

IIpuioxenne 1

Y4ebHo-MeTOoAMUYECKOE 00ecTIeYeHHe CAMOCTOSITe/IbHOI PadoThl 00y4aroIMXCs

[To mucnummmae «MareMaTHYecKoe MOICTUPOBAHUE» MPEAYCMOTPEHA aAyIUTOPHAS U
BHEay/IMTOPHAsl CaMOCTOsITEIbHAsi paboTa 00yJaromuxcsl.

AyIuTOpHAs CaMOCTOsITeNIbHAS PaboTa CTYACHTOB IMPEAIOJaracT OTBETHl HAa BOMPOCH HA
71a00paTOPHBIX 3aHATHUIX IIPU 3alUTe padoT.

Tema 1-4. O61mue BONPOCHI MOIeTUPOBAHMS dJieKTponpuBoaa Ha [IBM
1. Kakwue cymecTtBytoT MeTo sl MoaenupoBanus CAP snexkrponpuBoaa?

2. KakoBBI METOIBI ¥ TIPUHITUITBI aHAIOTOBOTO MOJICITUPOBAHNS?

3. KakoBBI METOIBI ¥ TIPUHITUTIBI ITU(PPOBOTO MOJICITHPOBAHHS?

4. KakoBbI 0COOEHHOCTH CTPYKTYPHOTO METOJ[a MOJICTTUPOBAHHMS ?

5. KakoBbI cBO¥CTBA HICATBHOTO ONIEPAIIMOHHOTO ycuiuTensi? Ero ocCHOBHBIE
XapaKTEPUCTHKH.

6. [Tepeuncnure OCHOBHBIE CBOMCTBA TUIIOBBIX IMHEHHBIX 3BEHBEB CUCTEM
ABTOMAaTHYECKOTO PEryJIMPOBAHHMS.

7. I1o xakoMy IPUHIUITY peaTU3yeTCcsl HETMHEWHOE 3BEHO B IIPOrpPaMMe CTPYKTYPHOTO
MOJETUPOBaHUS?

Tema 5-6. MoaeJupoBaHue THIIOBBIX CTPYKTYPHBIX CXeM aBTOMATH3HPOBAHHOI0
3JIeKTponpuBoaa Ha IBM

1. ITosicHuTe MCTOJUKY COCTABJICHUA U Hp606p330BaHI/I${ CTPYKTYPHBIX CUCTCM.

2. Jlns 4ero Hy>KeH 3a7aTdyuK HHTeHCUBHOCTHU (31) 1 U3 KaKMX TUIOBBIX 3BEHHEB OH
cocTout?

3. Paccunraiite napametpsl 3U 1 yckopeHus (crajiaHus) BBIXOJHOT'O CHTHAJIA C
rpannuHbeIM Temnom 10 B/c.

4. Kak peanu3oBaTh IpOTPaMMHO YCTPOICTBO U1 GOpPCUPOBKH 1ienH Bo30yxaeHus (Y DB).

5. KakuM THIOBBIM 3B€HOM MOYKHO MMPEACTABUTD JJICKTPUICCKYIO LCIIb 00MOTKH
BO36y)K,[[CHI/I$I JABHUIaTCIsd IIOCTOAHHOTO toka? Kak pacCcunuTaThb HapaMeTphl 3BeHA?

6. Hapucyiite CTpyKTYpHYIO cXeMy LenH BO30YKICHUS IEKTPUUECKON MaIlIUHBI
IIOCTOSIHHOTO TOKA C Y4€TOM HaCBIIICHHUS.



7. KaK peanmoBaTb KpI/IBYIO HaMarinudymuBaHUA ABUT'ATCIIA ITIOCTOSAHHOT'O TOKA B cpene
MatLab Simulink?

8. CTpyKTypHas cxema JIBUTaTeNsl MOCTOSIHHOTO TOKa He3aBucumoro Bo30yxaenus (LT ¢
HB) npu x®u=const. Pacuer napamerpos crpykrypHoii cxemsl 1T ¢ HB, peanuzanus B cpezne
MatLab Simulink.

9. Kak peaim3oBaTh aKTHBHYIO U PEaKTUBHYIO cratndeckue Harpy3ku jis JI1T ¢ HB B
cpeze CTpykTypHoro mozenuposanus MatLab Simulink?

10. Crpyxrypnas cxema 1T ¢ HB npu a1ByX30HHOM perynupoBaHuu cKopocTH. Pacuer
nmapaMeTpOB CTPYKTYPHOM cxXeMbl, peann3aius B cpeae Matlab Simulink.

11. Kak BeIBeCTH BpeMEHHbIE AMAarpaMMbl TPeOYEMBIX KOOPJMHAT JIEKTPOIPHUBOJIA Ha
sKpaH MoHuTOopa B cpeae MatLab Simulink?

12. Kakum o6pa3om B cpeae MatLab Simulink BeiOupaercs mar u meto] cuera?

Ipuioxenue 2

a) Ilnanupyemblie pe3ybTaTbl 00y4YeHHs] U OLCHOYHbIE CpeICTBa JJIsl NMPOBeACHUSA
NMPOMEKYTOYHOH aTTeCTANMH:

Kon HNuauxkarop
HHIUKATO | JOCTHKEHUSI
OueHouyHbIe CpeaCTBA
pa KOMIIeTeHIN
U

OIIK-4 Cnocoben ucnonb308ams mMemoovl AHAAU3A U MOOETUPOBAHUS DTIEKMPULECKUX Yenell U
NEeKMPUYECKUX MAUUH

OIIK-4.1 Cnocoben TecToBbIe BONPOCHI 1JIs1 MOJATOTOBKH K 3a4eTy:
OIICHUBATH VYkaxxkute BapuaHT(bl) HHTETPUPYIOILIETO 3BEHA(EB)
napameTpsl

10
HOPMAIBHBIX | 1) W () =

Y aBapHUMHBIX 5. p+1
PEIKUMOB 4-p
JIIEKTPHYECK 2) W(p=__"__
uX 1ened u 100i p+1
MAIIIUH C 3) W(p)=23- __
UCIIOJIb30BaH p
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[TepexoaHbIE TPOIIECCHI KAKOTO 3BE€HA MTPEICTABICHBI HA pUCYHKE?
VYkaxuTe npaBuIbHbIN(bIC) BapraHT(bl) OTBETA(OB).

1) Anepuoaudeckoe 3BeHO 1-ro mopsiika




2) Aniepron4ecKoe 3BEHO 2-T0 TopsiIKa

3) AneproMYecKoe 3BeHO 3-TO MOpsiIKa

4) VlHepuuoHHOE 3BEHO

5) Be3anHepIMoHHOE 3BEHO

6) [IponopuuoHaIBEHOE 3BEHO

7) UnTerpupytoliee 3B€HO

8) IIponopiroHaIEHO-MHTETPUPYIOLIEE 3BEHO

9) Uneanshoe quddepeHnupyroliee 38eHO

10) Peansnoe auddepeniupyroiiee 38€HO

11) KonebaTeapHOE 3BEHO

[MepexoHbIe MPOLIECCHI KAKOTO 3BEHA IPE/ICTABICHBI HA PUCYHKE?
VYkaxuTe npaBuiIbHbIN(bI€) BapuaHT(bl) OTBETA(OB).

1) Anepuoaudeckoe 3BeHO 1-ro opsiaka
2) ATIepHOANYECKOE 3BEHO 2-TO MOpPsIIKa
3) Aneproanueckoe 3BeHO 3-ro MopsiIKa
4) VHepmoHHOE 3BEHO

5) Be3nHepIinoHHOE 3BEHO

6) [IponopuroHaTBEHOE 3BEHO

7) UnTerpupytoliee 3BeHO

8) IIponopiroHaIbHO-HHTETPUPYIOIIEE 3BEHO
9) Uneanshoe quddepeHnupyroriee 38eHO
10) Peansuoe auddepeniupyroiiee 38€HO
11) KosebareapHOE 3BEHO
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YactoTHas XapaKTCPUCTHUKA KaKOI'O 3BCHA IIPUBCICHA Ha pI/ICYHKe?

1) Aneproandeckoe 38eHO 1-ro mopsiaka
2) Anepuondeckoe 3BeHO 2-T0 TOpsiIKa
3) AnepuouyecKkoe 3BeHO 3-To MopsiIKa
4) VIHepIIHOHHOE 3BEHO

5) Be3uHepHOHHOE 3BEHO

6) [IpomopuroHaIbHOE 3BEHO

7) UnTerpupytoriee 3B€HO

8) IIponopuroHaNEHO-MHTETPUPYIOILEE 3BEHO
9) UneansHoe quddepeHnupyroriee 3BeHO
10) PeansHoe nuddepenupyroiee 3B€HO
11) KosebarenbHOE 3BEHO




Bode Diagram

Magnitude (dB)

Phase (deg)

Frenuency (radisec)

BaI[aT‘II/IK HHTCHCHUBHOCTHU CIIYKHUT JJIA:

1) OrpanuveHust TeMIa HapacTaHus (CHalaHus) BXOJHOTO CUTHAJIA
2) OrpaHnYeHus BBIXOHOTO CUTHAJIA OTHOCHTEBHO BXOIHOTO

3) OrpaHu4eHus BXOJAHOTO CUTHAJIA OTHOCUTEIBHO BBIXOTHOTO

4) 3a1aHKsi KHTEHCUBHOCTH BBIXOIHOTO CUTHAJIA, OTHOCHTEIBHO
BXOJTHOTO

5) 3amaHuss HHTCHCUBHOCTH BXOJHOTO CHT'HAJIa OTHOCHTEIILHO
BBIXOJHOTO

BriOepure BepHYIO CTPYKTYPHYIO CXEMY 33JaTUUKa
UHTEHCUBHOCTH

1)
PO n
Upx AU U, Ups 1 Upgpix
> T " > T.p >
2)
P3 4
Upx AU U, Ups 1 Usbix
> > >
—‘—UO Tau-p
3)
P3 4
Upgx AU U, Ups p Upgix

_UO

T3M'p

4)




P3 4

Upgyx AU Uo’— Ups P Upgpix
> - >
—‘— U, Tou-p

Uemy Oynet paBHo Uo, eciiu nocrosinHas Bpemenu T3u=1,5c¢

Upx, UBLIXA
10

8 / \
6 I / Uppix \

o
1S}
o
©
~
o
«©
©
=
o

1) U=8 B

2) U=10 B

3) Uo=6 B

4) Uo=7 B
dopcupoBKa 3T0:

1) KpaTkoBpeMeHHOE yBennueHnue Hamnpsukenus Ha OB aurarens
JUIs  yMEHbIlIEHHWs BpeMeHH HapacTanus Toka OB 1o
HOMMHAJILHOTO 3HAUEHUS

2) KpaTtkoBpeMeHHOE yBEIMYCHUE HAMIPSDKCHUST HA OOMOTKE SIKOPS
JIBUTATENs U1 YMEHbILIEHUS BpEMEHU HapacTaHus TOKa B 0OMOTKe
SIKOPS IO HOMHHAJILHOTO 3HAUEHUS

3) KparkoBpemeHHoe yBenudyeHue Hanpspkenus Ha OB aBuraresns
JUIS YBETTMYEHHUS BpeMeHU HapacTanus Toka OB 10 HOMHHAIBHOTO
3HAuCHUS

4) KpaTkoBpeMeHHOE yBelnudeHue Hanpspkenus Ha OB aBuraresns
JUIS yBETTMYEHUS BpeMeHH HapacTaHus Toka OB 10 HOMUHATBHOTO
3Ha4YeHUs

Koadpduuunent popcuposku (anbda) noxassiBaer:

1) Bo ckonbko pa3 yBenudeHO Hampsbkenue Ha OB Bo Bpems
(bopcupoBKH

2) Bo ckounbko pa3 ymenblieHo Bpems popcuposku OB

3) Bo ckonbko pa3 ymeHblIeHo HanpsbkeHne Ha OB Bo Bpemst
(bopcupoBKU

4) Bo ckobko pa3 yBenandeH Tok OB Bo Bpemst hopcupoBku

5) Bo ckonbko pa3 yBenmuen notok OB Bo BpeMst popcHpoBKH
JlBurarenb He3aBUCUMOTO BO30YXK/IeHHS padOTaeT B HOMUHAIIbHOM




pexume. Kak nu3mensres Tok saxops s, ckopocts nsurarens WiB u
AJIEKTPOMAarHUTHBIA MOMEHT JBUTATeNs M/IB, €CiM HallpshKEHHE Ha
oOMoTke Bo30yxaeHuss UoB yBenuunin B 2 paza?

a) [IpakTuyecku He U3MEHSATCA

0) YBenuuarcs B 2 pasza

B) YMEHbIIATCS B 2 pa3a

r) Isa yBemmuures B 2 paza WaB u MiB HE U3MEHATCS

1) Ls ymenpmuTes B 2 paza WaB u MB He U3MeEHSTCS

OIIK-4.2

Pa3pabarbiBa
eT
MEpOTIPUITHS
(0]
YIIYUIICHUIO
nmoKasarenei
KayecTBa
paboThI
AIEKTPUIECK
X IIeTed 1
MaIluH

TecToBbIe BONPOCHI /151 NOATOTOBKH K 324eTy:

JIBurarenp HE3aBUCUMOTO BO30YKIeHUsI pab0OTAaeT B HOMUHAIBHOM
pexume. Kak n3mensares Tok sxops s, ckopocts neurarens WiB u
JJIEKTPOMArHUTHBIA MOMEHT ABUTATENsI MIB, €CIIN HaIIpSIKEHUE Ha
oOMoTKe B30y aeHuss UoB yBenmuunin B 2 pa3a?

a) [IpakTuyecku He U3MEHSTCS

0) YBenmnuarcs B 2 pasza

B) YMeHbmarcs B 2 pa3a

r) I yBemmuures B 2 paza WaB u MIB HE H3MEHSATCS

1) Ist ymenpmuTes B 2 paza WaB u MiB He U3MEHSITCS

[TosicHuTe sIBIIEHME THCTEpE3UCa MarHUTHOM cuctemMbl OB.

a) SlBieHue rucrepesuca 3aKIOYAEeTCs B TOM, YTO H3MEHEHHE
MarHUTHOM UHAYKUIUN 3aras/ibIBaeT oT M3MEHEHUs
HaMarHWYMBAIOUIETO MO

0) SBneHue rucTepe3nca 3aKIIOYAETCS B TOM, YTO H3MEHEHHE
HaMarHWYMBAIOLIETO IIOJIS 3aI1a3/IbIBACT OT U3MEHEHUSI MArHUTHOU
UHAYKIU

B) SIBI€HME rUcTepe3nca 3aKII0YaeTCs B TOM, YTO U3MEHEHHE TOKa
HaMarHWYMBAaHUS 3aI1a3/1bIBACT OT U3MEHEHUSI HaMarHUYUBaIOIIETO
0JIS

Kak u3MeHuTcs MHIYKTUBHOCTH KaTymiku L, ecnin HamoTath e€ Ha
METAJNTMYECKUN CepJICUHUK?

a) THAyKTUBHOCTH KAaTYIIKH YBEJIMYUTCS 3a CYET TOTO, YTO KEJIE30
SIBJISICTCS] YCUITUTEIIEM MAarHUTHOTO TIOJIS

0) MHIyKTUBHOCTh KaTYIIKHA OCTAHETCS] HEM3MEHHBIM, T.K. YHCIIO
BUTKOB KaTYILIKH HE U3MEHUIIOCH

B) PeakTuBHOE CONMPOTUBJICHHE KATYIIKH YBEIMYUTCH, T.K.
JKEJIC3HBIN CepJICYHUK UMEET CBOKMCTBO pa3MarHUYUBaTh I10JIC

r) UHAyKTUBHOCTh KaTYIIKM YMEHBUIUTCS 32 CYET TOTO, YTO
JKEJe30 ABISETCS YCUIIUTENIEM MarHUTHOTO MOJIS

B kakux npezaenax MOXHO yMeHbLIaTh noTok OB?

a) B mpenenax oT MUHUMaJIBHOTO A0 MAaKCHUMAJIBHOTO 3HAYEHHS,
OTOBOPEHHBIX B NMACHOPTHBIX JTaHHBIX JIBUTATEIIS

6) B nmpenenax oT Hyas A0 MaKCHMAJlbHOTO
OTOBOPEHHBIX B MACHOPTHBIX TaHHBIX JIBUTATEIIS

B) B npenenax ot Hyss 10 HOMUHAJIBHOTO 3HAYEHUS, OTOBOPEHHBIX
B MACIIOPTHBIX JAHHBIX JBUTATEIs

r) B mpenenax oT HOMMHAJIBHOTO 10 MAKCHUMAaJIbHOTO 3HA4YECHMS,
OTOBOPEHHBIX B MACHIOPTHBIX TAHHBIX JIBUTATEIIS

3Ha4YCHUA,

Yro 3a OKCHCPUMCHT IIPCACTABJICH HA pI/ICYHI(C?




250

200 / \

150 // ]

o 1/ N\
\

0 \ 1

50 9 0,5 ] 15— /2 2,5

-100

1) Pa3sron, paboTa, TOpMOKEHHE Ha X/X

2) Pasron, paboTa, TOpMOKEHHE C aKTUBHOM HArpy3Koil Ha Bay
JIBUTATEIIS

3) PasroH, paboTa, TOpMOKEHHE C pEaKTUBHOW HATPY3KO#l Ha BTy
JIBUTATEIIS

4) Habpoc Harpy3ku B CTATHYECKOM PEKUME PabOThI JABUTATEIIS
5) Habpoc Harpy3Kk# BO BpeMsi pa3roHa JBUTaTeIIs

B kakom pexxume paboTaeT 1BUraTesb B MOMEHT BpeMeHu t=  ¢?
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1) JIBurarebHbINA pEXKUM

2) PexynepaTuBHOE TOPMOXKEHHE

3) TopmoskeHHE TPOTUBOBKIFOUCHUEM
4) JIaHaMHU4eCKOe TOPMOKEHHE

5) XomocToii X0

ITosicauTe pa60Ty ABUT'aTCIIsl HA YUYACTKE BPEMCHHA t=c.
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1) Pa3roH B IBUraTeIbHOM PEKUME
2) PasroH B reHepaTOPHOM pEKUME
3) CraTnueckuii JBUraTeIbHBIA PEKUM
4) Cratnueckuii reHepaTOPHbIA PEKUM




5) TopmorKeHHE 10T HArPy3KOH (JIBHT. PEKUM)
6) TopmoskeHHe 6e3 Harpy3Ku (TeHep. PeKUM)

Kakas neperpy3ounast cnocoOHOCTb 110 TOKY y AIBUraTesen
KPaHOBO-METaJUTyprU4ecKou cepun?

1)1,5

2) 2,5

3)3

4)5

JlBurarens paboTtan B HOMUHaIbHOM pexume. Kak nsmensres Is,
WnB, MJB, €ciii OTOK JIBUTATEIISI yMEHBITUTH B 2 paza?

a) Ia - yBenuuuntcs, WaB - yBenuuuTcsi, MJIB — YMEHBIIUTCS

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

B) I - ymenpmures, WiB - yMeHbIINUTCS, M/IB - yMEHBIIUTCA

r) I - ymenbmutcs, WaB - yMeHbLIUTCS, MIB - yBEIUUUTCS

B kaxoit MOMEHT BpeMeHH MPOu3011esl HAOpOC HArpy3Ku?
B xakoit MOMEHT BpeMEeHH MPOU3O0IIEN COpOC HArpy3Ku?

350 -

300

250 : / \
200 .
150 y
100 /i

o L

WL e s t4
t1 ols 1ls

R

~

Pl

,,
Olg
ety
—
~
N
(62}
w
(63}

- —

-50

-100 -

0) Ilopsaaok npoBeaeHUs] NPOMEKYTOYHOH ATTECTAllMM, IOKA3aTeJM M KPHUTEPHH
OLICHUBAHMSA:

[IpomexxyTouHass aTrecTanusi Mo JucUUILIMHE «MaremaTuueckoe MOAEIMPOBAHUE» BKIIIOYAET
TEOPETUYECKUE BOMPOCHI, MO3BOJISIONINE OIIEHUTh YPOBEHb YCBOCHUS OOYUYAIOIIMMUCS 3HAHUH, U
MIPAKTUYECKHE 3aaHNUs, BBISBISIONINE CTENIEHb C(POPMUPOBAHHOCTH YMEHUH U BIIaJICHUMN.
IoxasaTenu U KPUTEPUH NPOMEKYTOYHOM aTTECTALMU:

— Ha OICHKY «OTJW4YHO» (5 OamuioB) — 0OydYaromuiics JAEMOHCTPUPYET BBICOKHH YPOBEHb
C(OPMHUPOBAHHOCTU KOMIIETEHLIMH, BCECTOPOHHEE, CHCTEMaTHMYeCKoe M TIyOOKOEe 3HaHUe
y4eOHOTo Marepuana, CBOOOJHO BBIMOJHSET MNPaKTHYECKHE 3aJaHus, CBOOOJHO OIEepUpyeT
3HAHUSAMM, YMEHHUSAMH, IPUMEHSIET UX B CUTYyallUsAX MOBBILIEHHON CJI0KHOCTH.

— Ha OLEHKY «xopomo» (4 Oamwra) — oOydYarOmMHCS AEMOHCTPHPYET CPEIHHHA YPOBEHb
Cc(OPMHUPOBAHHOCTH KOMIIETEHIIMIA: OCHOBHBIE 3HAHHs, YMEHHs OCBOEHBI, HO JIOIYCKAarOTCA
HE3HAYUTENIbHbIE OUTMOKH, HETOUHOCTH, 3aTPYAHEHUS NPH aHATUTHUECKUX OTEepaLUsiX, IepeHoce
3HAHUW U YMEHUI Ha HOBBIE, HECTAHAAPTHBIE CUTYALUH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIBHO» (3 Oamna) — oOydaromuiics AeMOHCTPUPYET MOPOTOBBII
YPOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHLIUI: B X0/ie KOHTPOJBHBIX MEPOTPUATHNA JOMYCKAIOTCA




OIIMOKHU, TPOSBISETCS OTCYTCTBUE OTHEIbHBIX 3HAHWN, yYMEHWW, HABBIKOB, OOYYarOIIUKCS
WCIBITHIBAET 3HAYUTEIBHBIC 3aTPYTHEHUS MPU ONCPUPOBAHUH 3HAHUSMU M YMEHUSMU TIPU UX
[IEPEHOCE Ha HOBBIE CUTYAIUH.

— Ha OIIEHKY «HEY/0BJEeTBOPHUTEILHO» (2 0amna) — 0OydJaromuiicss JeMOHCTPUPYET 3HAHUS HE
6omnee 20% TeopeTHyecKoro MaTepuana, IOMycKaeT CYIIECTBEHHBIE ONMTMOKH, He MOXKET IMOKa3aTh
WMHTEJUICKTYaJIbHbIE HABBIKHM PELICHUS MTPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/I0BJIeTBOPUTEIbHO» (1 0ai) — 00yJaromuics He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEICHUS M OOBsICHEHHS WH(OPMAITUHU, HE MOKET TI0Ka3aTh WHTCIUICKTyaIbHbIC
HaBBIKHU PEIICHUS MMPOCTHIX 3a]1a4.

OOyuaromuiicsi MOJy4aeT OTMETKY «3a4YTeHO» IIPU YCJIOBUHU BBIMIOJHEHHUS U 3aIIUTHl BCEX
MPEAYCMOTPEHHBIX JTA00OPATOPHBIX PAOOT HA OIICHKY HE HUXKE «YTOBJIECTBOPUTEILHOY.
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