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Pabouyto mporpamMmy cocTaBuiI:
Crapummii npenonaBatens kad. «[Ipombiniennas snexkrponuka» Kynunos A.K.

PenensupoBanue pabouel mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OodicHoCcmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

Pabouas mporpamma cocrasiena Ha ocHoanuu ®I'OC BITIO/®I'OC BO u yyeOHOrO miana
HAIIPABJICHUS ITOJrOTOBKH (CIIEIIMAIBHOCTH )

11.03.04 DyekTpOHUKA 1 HAHORJIEKTPOHHUKA

Cpok neiicTBUs padoyeii MporpaMMepl AU CHHUILIMHBI 10 «24» cenTsiopst 2023 r.

YTBEPXIEHO

Ha 3acemannm kadeaps
HpOMBIHIJ'ICHHaH OJICKTPOHHKA

(mporokon 3aceqanust Ne 2 o1 «24» centsops 2019 r.).



1. Ilesib 0CBOEHHS TUCHUILIHHBI

Llenb — MOATOTOBKA CTYACHTOB K PEIICHUIO MPO(ecCHOHANBHBIX 337a4 aHaIN3a U ONITUMH3a-
LIMU JIEKTPOHHBIX CXEM U 3JIEKTPOMEXaHUYECKHUX YCTPOUCTB.

2. Mecto aucunminnsl B ctpykrype OIIOII BO

JIucuuIIMHbI, HA OCBOEHUH KOTOPBIX 0a3upyeTcs AaHHas AUCIUIUIMHA. OCHOBBI 3JICKTPOH-
HOW TexHHKH; Bricmas maremaruka; Mapopmaruka; ®usmnka; TeopeTudeckrne OCHOBHI 3JIEKTPO-
TexHukH; [lomynpoBogHuKOBBIE TPHOOPHI, BakyyMHbBIE U TJIa3MEHHBIE PUOOPHI.

I[I/ICL[I/IHJII/IHBI, IJI1 KOTOPBIX OCBOCHUC l[aHHOfI JHUCIUITIINHBI H€O6XOI[I/IMO Kak MpeauccCTBy-
romiee: CXGMOTCXHI/IKa; OCHOBEI IMPOCKTUPOBAHUA U TEXHOJIOTNU 3JICKTpOHHOI>'I KOMITOHEHTHOM 0a-

3bI.

3. Ilnanupyemble pe3yJabTaThbl 00y4eHHsI

dopmMupyeMbie U KOH-

TPOJIMPyeMble KOMIIe-
TEeHIHH

(Koa 1 HAMMEHOBaHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIN i
(Koa 1 HAMMEHOBaHUE)

IInanupyemble pe3yabTaThl 00y4e-
HHUSA

(ITK-1): Crocoben ctpo-
UTh MpocTeimme huznde-
CKHE M MAaTEeMaTHYCCKUE
MOJICJTH IIPUOOPOB, CXEM,
YCTPOKNCTB U YCTAaHOBOK
AIIEKTPOHUKHU M HAHOAJICK-
TPOHHUKH Pa3IMIHOTO
(yHKIIMOHAJIBHOTO Ha3HA-
YEHUSs1, IPUMECHUTEIILHO K
KOHKPETHOU TIpodeccro-
HAJIbHOW JEATEeNbHOCTH, a
TaKXe UCTI0Ih30BATh
CTaHJapTHBIE POrPaMM-
HBIE CPE/ICTBA X KOMITb-
IOTEPHOTO MOJICIIMPOBAHUS

IIK-1.1. 3HaeT cxeMsl 3a-
MEILEHUST OCHOBHBIX KOM-
TTOHEHTOB AJIICKTPOHHBIX
YCTPOMCTB, CIIOCOOBI (hop-
MAaJIM30BaHHOI'0 OIMHCAHUSA
INEKTPOHHBIX CXEM;
IIK-1.2. YMmeeT cocTaBisATh
CXEMBI 3aMEIICHUS U MaTe-
MAaTHYECKHE MOJICITH peallb-
HBIX DJICKTPOHHBIX
YCTPOMCTB;

IIK-1.3. Bnageer cnioco0a-
MU (HOpMaTH30BaHHOTO
OITMCAHUS JICKTPOHHBIX
cxeM, mpuéMaMu porpam-
MHUPOBAHHUS Ha S3BIKAX BBI-
COKOTO YPOBHS, a TAKXKe
WCIIOJIb30BaHUST KOMMEpUe-
CKUX MaTEMaTHYECKHUX IIa-
KETOB IIpOrpaMM OOIIEeHH-
KEHEPHOTO HAIPABJICHUS
(Mathcad®, MATLAB® u

Ip.).

3Hath: CxeMbl 3aMelleHUsI OCHOBHBIX
KOMIIOHEHTOB JICKTPOHHBIX
YCTPOMCTB, CIOCOOBI hopMaIn30BaH-
HOT'O OITUCAHWS SJICKTPOHHBIX CXEM.

Ymetn: CoCcTaBIATh CXEMBI 3aMellle-
HUA 1 MAaTEMaTHYCCKHUEC MO C-

JM peabHbIX AIEKTPOHHBIX
YCTPOMCTB.

Bnagets: criocobamu ¢popmanuzoBaH-
HOTO OITMCAHUS JICKTPOHHBIX CXEM,
npuéMaMy POrpaMMHUPOBAHUS Ha
SI3BIKaX BBICOKOTO YPOBHS, a TAKXKE
UCTIONb30BaHUsI KOMMEPUYECKUX Ma-
TEMaTHYECKHUX MAaKEeTOB MPOTPaMM
OOIIeMHKEHEPHOTO HANIPaBIECHUS
(Mathcad®, MATLAB® u 1p.).

(TTK-3): CriocoOeH BbI-
HOJIHATH pacyeT U MPOeK-
TUPOBAHHE AIIEKTPOHHBIX
npubOpoB, CXeM U
YCTPOMCTB Pa3IMYHOTO
(GYHKIMOHATIBLHOTO Ha3HA-
YEeHHS B COOTBETCTBHUH C
TEXHUYECKUM 3aJJaHHUEM C
UCTIOJI30BaHUEM CPEJICTB

NJI-1T1K-3 3naeT npuHUIHU-
bl KOHCTPYUPOBAHUS OT-
IENBHBIX aHAIOTOBLIX OJI0-
KOB JJICKTPOHHBIX MPUOO0-
poB

N/I-211IK-3 Ymeert npoBo-
JTUTH OIECHOYHBIC PACUCTHI
XapaKTePUCTHK DIIEKTPOH-
HBIX TpUOOPOB

3HaTh: METOJIBI pacyeTa MIEKTPOHHBIX
CXeM, OIPEIETIeHUs U CIIO0COObI pac-
4YeTa OCHOBHBIX BPEMEHHBIX U Ya-
CTOTHBIX XaPaKTEPUCTUK DIICKTPOH-
HBIX YCTPOMCTB.

YMeTh: BBINOJIHATE Pa3IUYHbIE BUJIBI
aHaJIM3a YIEKTPOHHBIX YCTPOUCTB:
CTaTUYECKOI 0, MAJIOCUTHAILHOT O, Ya-
CTOTHOT'O U APYTHUX.




®opmMupyemMble U KOH-

TPOJIMpPyeMble KOMIIe-
TEeHIHH

(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

IInanupyemble pe3yabTaThl 00y4e-
HHUSA

aBTOMAaTHU3alUU [IPOEKTH-
pOBaHUS

WJI-311K-3 BrnageeT HaBbI-
KaM¥ MOJAITOTOBKHU MTPUHIIU-
MMUAJBHBIX 1 MOHTaXKHBIX
AIEKTPUUYECKUX CXEM

Bnagers: MeTonaMu pacuera pasiany-
HBIX XapaKTEPUCTUK DIIEKTPOHHBIX
CXEM.

(OIIK-5): Crocoben pa3-
pabatbIBaTh aJrOPUTMBI U
KOMITBIOTEPHBIE IPOTpaM-
MBI, IPUTOIHBIC JIJISI TTPaK-
THYECKOTO IPUMEHEHUS

OIIK-5.1 Mcnons3yer uH-
(dhopMaImoHHO-
KOMMYHHUKAI[HOHHBIE TEX-
HOJIOTHH IIPH MTOUCKE HEOO-
XOJMMOM HHMOPMAITHH TS
WCIIO0Ib30BaHUs B 001aCTH
poheCCHOHATLHOU JIesI-
TEIBHOCTH;

OIIK-5.2 3Haet criocoObl
pa3paboTKH aJITOPUTMOB U
KOMITBIOTEPHBIX [TPOTPaMM,
MIPUTOHBIX JUIS TPAKTHIC-
CKOT'O TPUMCHCHHS;
OIIK-5.3 Bnaneer coBpe-
MEHHBIMH ITPOTPAMMHBIMH
CpelncTBamMu i pa3padoT-
KH KOMITBFOTEPHBIX TIPO-
rpaMM, TIPUTOTHBIX JJIs
MPAKTUYECKOTO TIPUMEHE-
HUSL.

3HaTh: CIIOCOOBI pa3pabOTKU ajIro-
PUTMOB U KOMITBIOTEPHBIX TPOTPaMM,
HPUTOIHBIX ISl IPAKTHYECKOTO TIPH-
MEHEHUS

YMeTh: UCTIOIB30BaTh HHPOpPMAIIH-
OHHO-KOMMYHUKAI[HOHHBIC TEXHOJIO-
THH TIPU TIOUCKE HEOOXOUMON HH-
(dhopmaruu AJ1 UCIIOIb30BaHUS B 00-
JacCTH Ipo(eCcCUOHATBEHOMN eI TeIb-
HOCTH

Bitagers: coBpeMEHHBIMU IIPOrpaMM-
HBIMU CpEJICTBaMU AJIsl pa3pabOTKu
KOMIIBIOTEPHBIX IIPOrPAMM, IIPUTOJI-
HBIX JUIS IPAKTUYECKOTO IIPUMEHE-
HUSL.




4. CTpyKTypa U coiepKaHMe TN CHUIITHHBI

DopMBbI TEKYLLET0

Monayab Bu . HauMenoBanue TeM 3aHATHH KOHTPOJISA (HAUMEHO-
yueOHoM N Cemectp | O0beM, 4. banabl | UHTEpaKkTHB, Y.
(pa3nen) paGoTEI (yueoHoii padoThI) BaHHUE OLEHOYHOI0
cpeacTna)
Jlek. MarmmnaHnoe ¢GopMHpOBaHNE YpaBHEHUH 11ETTH 6 6 - -
Ha OCHOBE MPUHIIMIIA TIORJIEMEHTHOTO BKJIaJa

Jlek. XapaKkTepUCTUKHU U MTApPaMETPhI AICKTPOHHBIX 6 10 - -
ueneun

Jlek. Mertoap! aHaIK3a JUHEUHBIX Leel, UCIIOJIb- 6 10 - -
3YIOIINE MOJICIh, TOJyYCHHYIO METOJIOM I1e-

PEMEHHBIX COCTOSTHUS
Jlek. MeTo bl aHaM3a, OCHOBAHHBIC Ha UCIIOJIB30- 6 8 - -
BaHUH aIreOpanyecKux MaTeMaTHUYECKUX MO-
JEeJIEN LIEnn
JIab. 3HAKOMCTBO O cpenoit Scilab 6 6 10 6 Otuer o maboparop-
Ho¥i pabore N4
JIao. AHanu3 JIMHEHHBIX cucTeM B cpene Scilab 6 6 10 6 Otuer o maboparop-
HOI paboTe No5

JIab. BrimonmHenune mabopatopHoi paboThl B cpeie 6 8 10 8 Otuer o maboparop-
Scilab «AHanu3 aHaJIOroBOro CTabMIM3aTOpa Hol pabote Ne6
HATPSHKCHUSD)

JIa6. Brinonnenue nabopaTopHoit paboTsl B cpenie 6 8 15 8 Otuet o nabopatop-
Scilab «AHanu3 UMIYJIBCHOTO CTa0MIN3aTOpa HOI paboTe No/
HATIPSHKCHUSD

JIab. Perrenne KOHTPOJBHOM 33aa4u HA TEMY 6 6 10 6 KontpomnsHast pabora
«DopMUpOBaHHE YpaBHEHHUS 1IEMTU HA OCHOBE Ned
MIPUHITAIIA TTO2JIEMEHTHOTO BKJIA 2

IIp. Pemennie KOHTPOJILHOM 3a7]a4l HA TEMY 6 4 10 4 KonTponbHas pabota

«IIpencraBnenue nepeaaTouHon GyHKIIMH B
BH/JIE CYMMBI NIPOCTHIX JpoOeii»

No5




®DopMbI TEKYLIET0

Moayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIs1 (HAUMEHO-
yueOHoit N Cemectp | O0beM, 4. Banabl | UHTepakTHB, 4.
(pasaen) paGOTHI (yueOHOii padoThI) BaHHe OLEHOYHOI0
cpeacTna)
Ip. Pemenue KoHTpONBHOM 3a1auu Ha Temy «Pac- 6 6 15 6 KontponbHas pabora
YeT XapaKTePUCTHK IEMH 110 YPaBHEHUSIM CO- No6
CTOSIHUS U BBIXO/Ia»
IIp. Pemenue koHTpOIBHOM 3a/1aun Ha Temy «Pac- 6 6 10 6 KontposbHas padota
YET XapaKTEPUCTHUK LIETH 110 YPABHEHUSIM aJl- Ne7
reOpanyecKoil MaTeMaTU4eCcCKO MOJEITN
Cp. N3yueHune TeopeTuueckoro Marepuana, noaro- 6 96
TOBKA K TECTHPOBAHUIO.
[Tocemaemocthb 10
HTtoro 3a 6 cemecTp 180 100 50

Cxema pacuera uToroBoro 0aj1a

Cymma OannoB Tekymero peiitunra (Makc.100) u 6annoB uroroBoro trectupoBanus (makc.100), nenennas Ha q8a (makc.100).




5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH

[Ipn M3ydeHnn AUCIMIUIMHBI HCIIOIB3YIOTCS KJIACCHUECKHE 00pa30BaTeNIbHbIE TEXHOIIO-
rud, B opMe JeKIIHiA, JJaOOPATOPHBIX U MPAKTUYECKHUX 3aHATHH.

6. MeroauvecKkue yKa3aHUus M0 OCBOEHUIO JUCHUILIHHBI

7. OueHoYHbIE CPeACTBA

7.1. ITacnopT OLIeHOYHBIX CPEACTB

Koa koHTpo/IMpyemMoii KOMIIeTeHIIUH (MU ee HaumenoBanue

Cemectp
YacTH) OLIEHOYHOI0 CPeJCTBA

Otuer o naboparopHoii pabote
Ned,
Otuet no nabopaTopHOi padoTe
NebS.
Otyet no nabopaTopHOi padoTe
Neb.
Otyet no nabopaTopHOi padoTe
Ne?.

6 TK-1,011K-5

KonTposnbHnas padora Ne4.
KontposnbHas padota Ne5.
KontponbHast pabora Ne6.
KontposnbHas padora No7.

6 [1K-3, OIIK-5

7.2. TunoBble 321aHUA WM HHbIE MATEPHUAJIbI, HEO0XOAUMbIE VI TEKYIIEro KOH-
TpoJs

7.2.1. KoMIuIeKT 3aJaHui 1Jis KOHTPOJIbHBIX PadoT

Konumponsnan paboma Nel. «/luneapuzayusn cxem 3ameuienusn)

I[J'IH HpHBCﬂCHHOﬁ LCIH IMapaMCTpPbl JIMHEHHBIX 2JIEMEHTOB 3aJaHbl KOHCTaHTaMH, a HCJIIU-
HEHUHBIX — COOTBCTCTBYIOIIMMU KOMITIOHCHTHBIMH 3aBUCUMOCTAMM. HCO6XOI[I/IMO MMOCTPOUTH Ma-
JIOCUTHAJIBHYIO CXEMY 3aMCIICHUS U OIMPCACIIUTDL 3HAUYCHUS ITapaMETPOB €€ 3JICMCHTOB.

ITopsinok pemenus.
1. TlpousBecTu pacder IO NOCTOSHHOMY TOKY HEJIMHEHHOH 1IeTH 1, TEM CaMbIM, OIpeie-
JUTH «paboune TOYKN» HETUHEHHBIX 3JIEMEHTOB.
2. Paccuutarh quddepeHnmanbHble napaMeTphl HeIMHEHHBIX 2JIEMEHTOB B paboueil Touke.
3. 3aMeHUTh KaXJbli HETMHEWHBIN AJIEMEHT eTo Tu(depeHIINaTFHBIM aHATOTOM H UCKITIO-
YUTh UICTOUYHUKHU MOCTOSHHOTO HanpspkeHus v Toka (E — HakopoTko, J — pa3opBars).

Heobxoaumbie TeopeTHUeCKue CBEEHUS PaCCMOTPEHBI B pasaenax 1.1 — 1.3 mocobwus.




BapuanT Nel

C1
¥ J1=10
.__¢ L1=15
R1 RLR2: I(U)=0,5U +0,05U?
J1 Q) L1 3
R2 Cl: q(U) =2U +0,02U
Bapuant Ne2
C1
- J1=3
._ﬁ L1=15
R1 RL,R2: 1(U)=0,5U +0,25U°3
1) L1 2
R2 Cl: qU)=2U +0,2U
Bapuant Ne3
R1 J1=8
ﬁ C2=15
b =1 RLR2: 1(U)=0,6U +0,02U2
R2 Cl:  q(U)=20e (1—e—°’05U )
Bapuant Ne4
C1 I E1=10
Cl=2,5
> RL,R2: 1(U)=0,3U +0,05U°
El i 2
® R2 |\ L1 L1: ‘P(I):2I+§I3




Koumponwvnas paooma No2 «Pacuem yeneii Menooom y3106bix NOMEHYUAI08 U KOHMYP-
HbIX MOK08)»

HpOI/I3B€CTI/I pacycT 1o MOCTOAHHOMY TOKY YKa3aHHbBIM MCTOIOM.

[Topsiok perieHus.

1. TIpeoOpa3oBath 1eNb K BUAY, IPUTOJHOMY Ul aHAJIM3a YKa3aHHBIM METOJJOM. BeI4epTHTh
pacueTHYIO CXeMy, yKa3aTb 3HAYCHUS [IapaMETPOB €€ 2JICMEHTOB.

2. Jlnis pacdyeTHOW CXeMbI BEIUEPTUTH HAMIPABICHHBIN Ipad), COCTaBUTH TOMOJIOTHYECKYIO (A
nmu B) u xomnonentHeie (YB, JB unu ZB, EB) MaTpHIlsL.

3. CdopmupoBaTh ypaBHEHHE LIEMU YKa3aHHBIM METO/IOM, UCIIOJIb3Yys HaliIeHHbIE HA 11are 2
MaTpPHLIBIL.

4. lloacTaBUTh YMCIEHHBIE 3HAUEHUS [TAPAMETPOB 3JIEMEHTOB U PELINTh YPaBHEHUE LIETIN.

HeoOxoauMble TeOpeTHYECKHE CBEICHUS PAaCCMOTPEHBI B pasaenax 2.2, 2.4, 3.1, 3.2 mocoOwus.

Bapuant Nel

_: I El:l

|1)
R, =1
E all 1
1 /\ RZZO,S
\ R.
I:I /\ I:] Ry| Rg=2
R4:0,2
a =20

©

OHpe,[[eJ'II/ITL MOTCHIUAJIbI Y3JI0B lu?2 METOHOM Y3JIOBBIX ITOTCHIINAJIOB.

Bapuant Ne2
Jl = 0,5
Ja=1
J3 3
NJ | Ry=40
R3 = 50
k=2

OHpC,Z[C.HI/ITL MOTCHIUAJIbI Y3JI0B lu?2 MCTOOM Y3JIOBBIX ITOTCHIINAJIOB.




Bapuant Ne3

El - 10
k=0,5
Rl == 5
R2 = 10
R; =20
r3 = 40
Ompenenuth TOkH |2 ¥ 13 METOIOM KOHTYPHBIX TOKOB.
Bapuant Ne4
R E,=
|2 I Rl = 1
Ry R, “ R, =0,5
E; s I:I Rs =
k =
kU,

OHpCI[eJ'II/ITL TOKH |2 1 |3 MCTOAOM KOHTYPHBIX TOKOB.

Konmponsnasn paboma Ne3 «llonyuenue mamemamuueckoiu mooeau Memooom nepemen-
HbIX COCMOAHUA)

Jlyig 3a1aHHOM LIeNU MOJIYYUTh YPaBHEHMSI COCTOSIHUS U BbIX0/1a B HOpMabHOU (hopMme.
ITopsinok pemeHus.

1. M3o00pa3uTh HampaBiEHHbIN rpad Lenu, cuuTas KaXkKablid 2JIEMEHT LIeTH OT/IeJIbHON BETBbIO,
BbIOpaTh HOPMAJILHOE JIEPEBO.

2. 3ammcaTh TOTMOJIOTHYECKOE YpaBHEHHUE LIEMH, BOCTIOIH30BABIINCH MATPUIIEH «KOHTYP —

BeTBb» F.

3anucath KOMIIOHEHTHbIE YPaBHEHUS JUI KaKJJ0M BETBU (KaXJ0T0 JJIEMEHTA).

4. BBecTu KOMIIOHEHTHBIE YPaBHEHHUS B TONOJOTMUYECKOE M Pa3pelInTh MocIeIHee OTHOCH-
TEJIHO IIPOU3BO/IHBIX IIEPEMEHHBIX COCTOSIHUS U BBIXOJHBIX BEJTHUYUH.

5. 3anucaTh ypaBHEHHs COCTOSIHMS U BBIXOJ[a B MAaTPUUHOM hopme.

w

Heo6xomuMmele TeopeTHUeCcKre CBEICHUS PAaCCMOTPEHBI B pa3aenax 2.2, 2.3, 3.3 — 3.5 nmoco-
ousl.
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Bapuant Nel

R:
I
 le 7 [TonyunTh ypaBHEHHE COCTOSIHUSA U YpaBHE-
L c HUE BBIXOJIa B HOpMaJIbHOH (hopme, cunTas
| E -1 L R, I:I BBIXOJIHOU BEJIMYMHON TOK UCTOYHHKA E.
3agaua Ne2
C C
[ -2
1] 1]
Rl R2

[TonyunTh ypaBHEHHE COCTOSIHUSA U YpaBHE-
HUE BBIXOJIa B HOpMaJIbHOH (hopme, cunTas
BBIXOJHOW BEJIMYMHON HANPSHKEHUE Uppix.

3amauga Ne3
C
2 1L
1]

al 1

J [TonyunTh ypaBHEHHE COCTOSIHUSI M YPABHEHUE
BX 19
<< BBIXOJIa B HOPMabHOU (hopme, cunTas BHIXO-
A A HOW BEJIMYMHOMN HANPSHKEHHE HAa KOHJIEHCATOPE
Ci|] Ra Cs) Cs.
I

11




3agaua Ne4

R, Rs
1 1
| M | | M |
Cl alz
I .
-
E C,

—_—
l]
1

[Tony4ynTh ypaBHEHHE COCTOSIHUS B HOPMaJIb-
HO# (hopme.

Koumponvnas paoboma Ned «@Dopmuposanue y3108blx ypasHeHUl HA 0CHO8E NPUHUUNA

nO3IEMEHMHO20 6K1AOA)»

Z[J'ISI HpHBeHCHHOﬁ CXCMbI PACCUYUTATh MOTCHIHUAJIBI Y3JIOB IIPU 3aJaHHbIX 3HAYCHUAX I1apa-
MCTPOB €€ 3JICMCHTOB.

[opsnox pemieHus.

1. CocraButb Tonosiornueckuii cnucok (T—cmucok) 3agaHHoM LeTnH.
2. PaccuuTaTh BKJIaJbl KQXK/10i BETBH B MATPUYHbIE KOI(DPUIIMEHTHI Y37I0BOTO YPaBHEHHUS.
3. TIpocymMmMupoBaTh BKJIAJbI BETBEH, CHOPMUPOBAB TEM CAMBIM y3JIOBOEC YPABHCHHE.
4. TloncTaBUTh YMCICHHBIC 3HAYCHUS [1aPAMETPOB SJIEMEHTOB U PEUIUTh Y3JI0BOE YPaBHEHHUE.
Heo0OxomMbIe TeOpETUIECKIE CBEICHUST PACCMOTPEHHI B pa3nenax 3.1, 3.7, 4.1 — 4.3 moco-
ousl.
Bapuant Nel
O] @
®
Gl=1 ab=2
us  geUs G2=2 ¢6=2
®
G3 Y G3=3 g8=1
as-11 gs-U4
ob@ o] © e
n = ®@ G7=1 J1=2
Gl G4
lu G G8=2 J2=13
4
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Bapuant Ne2

J1

ad=0,5
g5=2
a8=2

J1=4
J2=4

Bapuant Ne3

J1=2

G2=2
G3=3
J4=3 G4=1
ab5=3
g6=1
G7=2 g7=3
a8=2
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Bapuant Ne4

05-U6
@ @ | J1=2 Gl=2
14 _:lJ (17|8 G2=2 g2=2
Gl C\/) G3=1 a3=1
@ :lGG l6 Ja=4
NN G5=1 g5=4
Ue
G6=2
- 02-Us 3 ! a.3-16 al=5
U3 J8=2 G8=1
©

Konmponvnas paboma Ne5 «Ilpedocmaenenue 0pooHo-payuoHanbHoll nepeoamounon
dynuxyuu 6 6ude cymmul npocmuix opooein)

[IpeacTaBuTh 3aIaHHYIO PalMOHAIBHOMN IPOOBIO MEepPeaaTOYHYIO (PYHKIIHIO B BHJIE CyMMBI
IIPOCTBIX APOOEH.

H606XOI[I/IMI>IC TCOPECTUYCCKHUEC CBEACHUA PACCMOTPCHEBI B Pa3iCJIC 6.1 mocobOwus.

3amaua Nel

6p> +14p +5

W(Dp) =
(p) e 2p?ap

3amaua Ne2

8p® +19p® +8p -1
W(p) =5 =5 2P
(p”+D(p” +2p+1

3amaua Ne3

p° +4p? +27p+130

W(Dp) =
(P) p3+4p2+13p
3amaua Ned
9p-1
W(p)=—"

3p2+4p+1



Koumponvnas paboma Neb «Pacuem xapakmepucmuk yenu no ypagHeHuAM cOCOAHUA U
8bIX00a)

PaccuuTarh yka3zaHHble (DYHKIIUH LIENH C UCTIONB30BaHUEM MAaTEeMaTHUECKON MOIEH, TIOTY-
YEHHON METOJOM IIEPEMEHHBIX COCTOSHUS.

ITopsnok pemenus.

1. CocraBuTh ypaBHEHHUS COCTOSIHUS M BBIXO/IA JUISL pacueTa 3aJaHHOHN IepeaaToyHoil GpyHk-
uuu. [lopsiaok necTBuil MOXKET ObITh, KaK B KOHTPOJIbHOU padboTre Ned.

2. B marpuunble K03 GUINEHTH MaTEMaTHIeCKOW MOAETH NOJACTAaBUTh YNCIICHHBIEC 3HAYCHHS
[apaMeTPOB ATEMEHTOB CXEMBI U paCCUUTATh NepeaaTouHyro GyHkuuio nenu. Eciu meron
pacdera He yKa3aH, MOKHO HCIIOJIb30BATh JIOOOI.

3. [Tlo naiinenHol nepepaToyHol (GyHKINU PacCUUTATh TpeOyeMble BpeMEHHBIE U YaCTOTHBIC
XapPaKTEPUCTHKH.

HeoOxonuMbie TeOpEeTHYECKIE CBEICHUSI pACCMOTPEHBI B pa3zenax 6.1, 6.2, 7.1, 7.2 mocobus.

Bapuant Nel
T
Il L' C,=0,2
o Y Y\l C,=01
C.L == |2 R, =0,5
1, R, =5
R, R> L=1
a=0,5
(o,

Paccuntath k03¢ duuent nepenaun no Hanpsokenuto Ku(p) meronom Jleseppre-dasesa,
cuuTas Harpys3koi conporusieHue Rz2. OnpeaenuTs UMIYIbCHYIO U aMIUIUTYIHO-4aCTOTHYIO Xa-
PaKTEPUCTUKH.

Bapuant Ne2.
Ly
Y Y\
o— R]_ o Ll = 0,2
U]_ Rl = 2
Cl R2 [] R2 = 0,5
] C,=0,25
L, a=0,5
(o, O
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PaccuuTath ko3 dunmeHT nepenaun mno Hanpspkenuto Ku(p) Metomom oOpaTHO# CBS3H, CUH-
Tasi Harpy3Koi comnportusieHne Ry, Onpenenuts UMITYJIECHYIO U aMIUTUTYIHO-YaCTOTHYIO XapaKTe-
PUCTHKH.

Bapuant Ne3
Cz
B C =76
C(Il
Jns Co=4
- S mi e
A\ G| R Csy R, =0,01
T T a=0,5
1

PaccumTars nepeaarounyro QyHKIUIO, CYMTasi BBIXOJHON BETMYMHON HANPSHKEHUE HA KOH-
nencarope Cs. OnpenenuTs UMITYJIbCHYIO U IEPEXOAHYIO XapaKTEPUCTUKU.

Bapuant Ne4.
Cap
I C,=5
all
JBX << . C2 :10
\ I Rl = O, 2
C:| Ry R, =2
T Rz 2=0,9
l;

PaccuuTath nepeaarounyro QyHKIHIO METOJIOM OOpaTHOM CBS3H, T.€. B BUJE
det(lp — A)
W(p)=H———=.
det(lp-A)

Konmponvnaa paboma Ne7 «Pacuem xapakmepucmuk yenu no ypasHeHuam anzeopauye-
CKOUl Mamemamuueckoii Mooeiu»

Paccunrtath 3a1aHHYIO0 CXEMHYIO (DYHKIIMIO 110 MaTpULIE IeMH.

HOpH,Z[OI( pceuiCHus.

1. Hpe)ICTaBI/ITI) HCCICAYEMYIO LICIIb B BUAC UCTBIPCXIIOJIOCHHUKA, BBIJICIIMB HCTOYHUK CUT'HAJIa

U HarpysKy.
2. Cocrasutb Matpuily nenu (Y wim Z) 11l 4eThIPEXIIONTIOCHUKA, HCITONB3YSI ITOIX OIS

METO/I.
3. PaccuuTaTh mepeaaTouHyro (YHKITUIO IO MATPHIIE [IEH, PEABAPUTEITHHO TIOJICTABUB YHC-
JICHHBIE 3HAYEHUSI TTapaMETPOB.
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4. PaccuurtaTh TpeOyeMyr0 BpPEMEHHYIO XapaKTEpPUCTUKY IO MePeaaTouHON (QyHKIIHMH.

Heo6xomuMmble TeopeTHYeCKre CBEICHUS PaCCMOTPEHBI B pasaenax 6.1, 6.2, 8.1 mocoOus.

Bapuant Nel
Ry Cy

] | R, =10

al R, =10
Eex << C,=0,2
C,=04
o R [] Ry a=0,4

L R, =2

Y

Paccunrarh nepexoHyt0 XapakTEpUCTUKY, CUUTAs BBIXOJIHOM BETMYMHOMN TOK pe3ucTtopa Ry.

Bapuant Ne2

R =2
R, =2
Ry =1
L, =05
r=1
C,=01

nencarope Ch.

Paccunrath HMITYJIbCHYIO XapaKTCPUCTUKY, CUUTAA BBIXOJHOM BEINYMHOMN HaIIps’KCHUC HA KOH-

Bapuant Ne3
Ly R>

— " L R, =0,4

all R2 = 5

EBX ®_ RH = 5
C*) Il Ll = O, 5
Ci= Re | c,=0,4

Ry

a=0,8

ctope Ru.

Paccuurath HMITYJIBCHYIO XapaKTCPUCTUKY, CUUTAA BBIXOJHOM BEIUUMHOMN HaIps’KCHUC HA PE3U-




Bapuant Ne4

R, =1

r=1
Ry

L]_:l

C]_:l

Paccuurtarh UMIyJIBCHYIO XapaKTEPUCTUKY, CUMTAs BBIXOIHOM BEIMYMHOMN TOK pe3ucropa Ru.

7.3. OneHOYHbIE CPEACTBA JIS IPOMEKYTOYHOM aTTECTAIMU 10 UTOraM OCBOCHUS I C-
IUIIJIMHDI

7.3.1. Bonpochbl K IPOMEKYTOYHOM aTTeCTANNH

Cemectp 6
Ne n/m Bomnpocsl Kk 3aueTty

1 [['pad »nekTpOHHOM LIENH U €ro JIEMEHTEHI.

2 MaTpuIisl MHIUACHIIMI U TIIaBHBIX ceueHui. [lepBoiii 3akon Kupxroda B MaTpuyHo dopme.

3  |Marpuua rimaBHBIX KOHTYpOB. Bropoii 3axon Kupxroda B marpuunoii hopme.

4  [MeTox y3/10BBIX HOTEHIIMAIOB COCTABJICHHS MAaTEMaTHIECKON MOJIEJIN 3JICKTPOHHOH HIETTH.

5  |MeTtox KOHTYPHBIX TOKOB COCTaBJICHHsI MATEMAaTHYECKOH MOJIEIH DIICKTPOHHOM! IIeTTH.

6 |Merox nepeMEeHHBIX COCTOSHHSI COCTaBJICHHSI MATEMAaTHYECKON MOJIENIH 3JIEKTPOHHOH IIeTIH.

7 DopmrpoBaHHEe ypaBHEHHH COCTOSHUS U BbIX0oa Ha DBM npu 0TCYyTCTBHHM B LIETIM OCOOBIX KOHTYPOB U
CEUEHHUH, 3aBUCUMBIX HCTOYHHUKOB.

8 |DopmupoBaHHe y37I0BOr0 ypaBHEHHUs] HA OCHOBE MPHUHIIMIA MTOIEMEHTHOTO BKJIaJa.

9 [Mousitue nepeaarounoit Gpynkiuu. [lepenatounsie GyHKIIMH DISKTPOHHOM LIEMU KaK JIMHEHHOIO Y€ThI-

EXITOTFOCHHKA.

10 [IpencraBienue nepeaaToyHoil pyHKIMU panroHaIbHON 1poObio. Hynmu u mosrock! nepeaatouyHoi
¢dysximn. ['padudeckne hopMbI MTpeICTaBICHUS IEPEAATOTHON (PYHK-TIHH.

11 [[IpencraBnenue nepenaTovyHON QYHKIMH B BHJIE CYMMBI POCTHIX APOOEH U JIECTHIUY-HOM APOOBIO.

12  [JacroTHble XapaKTEepUCTUKH W ApaMETPHI SJIEKTPOHHBIX ETeH.

13 ['padoananuruueckuii criocod nocrpoerust AUX u ®UX nenu no xkapTHHE HyJIEH U IOJIIOCOB Tepe/a-
TOYHOW (DYHKITHH.

14  [BpemeHHBIE XapaKTEPUCTHKU U NTAPAMETPHI JIEKTPOHHBIX HETEH.

15 |Metog JleBeppre — DanneeBa pacuera nepegaToYHON QYHKIIAN JIEKTPOHHOM TETH.

16 |Pacder HyJe# 1 MOIIOCOB MepenaToyHON (YHKIIMH KaK COOCTBEHHBIX 3HAUYCHUH MaT-puil A u A,

17 |Pacder 4acTOTHBIX XapaKTEPUCTHK IETIH C FICIIOJIb30BAHUEM MEPETATOYHON (DYHKITHH.

18 Pacuer HACTOTHBIX XaPAKTEPHCTHK LETH HEMOCPE/ICTBEHHO 110 YPAaBHEHIAM MaTeMa-THIeCKON MOeNH,
COCTaBJIEHHOM 110 METOAY EPEMEHHBIX COCTOSTHMSL.

19 [Pacuer BpeMeHHBIX XapaKTEepUCTUK HJIEKTPOHHON LETN 110 MEePeJaTOYHON (QYHKIIHH.

20 Pacuer NEPHOUECKHX pELIEHUH OTKIINKA 3JIEKTPOHHOM IIETH M0 YPAaBHEHUSM MaTe-MaTHYECKOW MO-
Ie, COCTaBICHHON METOIOM MEPEMEHHBIX COCTOSHUSI.

21 PacueT OTKJIMKa eI Ha IPOU3BOJIEHOE BO3JICHCTBHUE 10 MEPeJaTOYHON QYHKI[UH U 110 U3BECTHBIM Ya-
CTOTHBIM XapaKTEPUCTUKAM.

29 [IpoOneMbl TOYHOCTH M YCTOMUMBOCTH YMCICHHOTO HHTETPUPOBAHUS YpaBHEHHUH cO-CTOSIHUS HA DBM.

Br160p 11ara HHTErpUPOBAHHSL.
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Ne n/m

Bomnpocs! k 3auery

HesiBHBIC POPMYITBI YUCIIEHHOTO HHTETPUPOBaHUs ypaBHeHUH cocTosnus Ha DBM. [pubnmwkenus [1a-

23
e.
24 |YucnaeHHBIN METO pacyeTa IePEeX0IHON XapaKTePUCTHKH JICKTPOHHOM 1iernu Ha DBM.
25 |AHaNMTHYECKHUI METOJ| pacuera NepeaaToOYHON (DYHKIIUHU ICKTPOHHOH 1SNy 1o MaT-pulie nenu T.
26  |Pacuer mepenaTouyHbIX (QYHKIUI YETHIPEXTIOIOCHUKA 110 MATpUIlE Z.
27 UrcneHHBIN METO/T pacueTa NepeJaTOYHON PYHKIIUN 3JIEKTPOHHOM IIETH 0 YpaBHE-HUAM anreopande-

CKOIT MAaTEMaTHUECKON MOJEIIN.

7.3.2 Kputepuu 1 HOPpMbI OLIEHKH

®opma npoBeeHus
Cemectp NMPOMEKYTOYHOM aT- Kpurepun u HopMbI OLIEHKH
TeCTALMHU
6 3auet (110 HAKOMUTENb- | «3aU4TEHOY Hrorosas orenka 55 u 6onee
HOMY PEUTHHTY) «HE 3a4TCHO» Htoropas oneHka MeHee 55

19




8. YueOHo-MeToAMUYeCcKOEe U HH(POPMALMOHHOE 0O0eceYeHUe TUCIHILIMHBI

8.1. O0s3aTesqbHast TUTEpaTYpa

Tun (yueOHuK, yueOHOe

KoanuyecTBO B

Ne nocooue, yue0Ho- HAY4YHOIl 6nb/IH0-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, Teke / Hammeno-
NPAKTHKYM, AP.) Banue JbC
1 | AraGekos, I'.1. OCHOBBI TEOpHUH TIETICH y4eOHHK 2020 OBC «Jlanby
2 | Arabekos, I'.1. TeopeTnueckne OCHOBBI 3JEKTPOTEXHUKH. yuebHoe rmocodue 2019 OBbC «Jlanb»
JIuHelHbIe 2JIEKTPUYECKUE LEITH
3 | I'.H. Apcenses, U.H. I'pa- OcHoBsbl Teopuu 1enei. [Ipaktukym yue0. mocobue 2019 9BC ZNANI-
noB ; mox pexa. I'.H. Apce- UM.COM
HbCBA.
8.2. JlonosinuTeIbHAS JIUTEPATypa
Tun (yueOHuk, yuedHoe KoumnuectBo B
Ne nocooue, yueOHo- HAY4YHOIl OO/ 1H0-
ABTOpBI, COCTABUTEH 3arsnaBue (3aroji0BOK) T'ox m3ganua
n/n MeToinYecKoe mocooue, Texe / Haumeno-
NPAaKTHKYM, Jp.) Banue JbC
4 | B.A. ®ponos, B.B. Cmopo- | YcTpoiicTBa CHIIOBO# 3JIEKTPOHUKH U TIpe- | yueOHOe mocodue 2020 3BC «Jlanb»
JMHOB. 00pa30BaTeNbHON TEXHUKHU C PA30OMKHYTHI-
MU ¥ 3aMKHYTBIMU CUCTEMaMH YIIPABIICHUS
B cpene Matlab — Simulink
5 Ksacos, b.1. YucieHHble METOILI aHAIN3Aa U JIMHEHHON yuebHoe mocodue 2016 SBbC «JIaHbY»
anredpsl. Mcnons3oBanne Matlab u Scilab
6 | benenxkuii, A.D. Teopust TMHENHHBIX JIEKTPUUECKUX LIETeH y4EOHUK 2018 OBbC «Jlanb»
7 I'moros, A.D. Hauana maremaTudeckoro MoeupoBanusi | yaeOHOe rocodue 2017 9BC ZNANI-
B JIEKTPOHUKE UM.COM
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8.3. IlepeueHb npogeccHOHAIBHBIX 023 JaHHBIX H HH(POPMALHOHHBIX CIPABOYHBIX CH-

CTeM

Her.

8.4. IlepeyeHb MPOrpaMMHOI0 obecnevYeHus

Haumenosanue 110

PexBu3uTHI 10T0BOpa (1aTA, HOMEP,
CPOK el CTBHSA)

1 Pascal ABC

Freeware, 6e3 orpaHn4eHHUIA

2 Scilab (Bepcust 5.1 u BbIe)

Freeware, 6e3 orpann4eHuit

8.5. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIMMOI 1JIsI OCYIIECTBJIEHHUSA
00pa3oBaTeILHOIO MPOIEcca MO JUCHUILIUHE

HanmeHnoBanue 000py10BaHHBIX y4e0-
HBbIX KA0OMHETOB, J1a0opaTopuii, MacTep-

Ne n/m CKHX M JIp. 00beKTOB /1Jisl IPOBeAeHUs! Ilepeuenb 0CHOBHOTO 000PYAOBAHMA
NPAKTHYECKHUX M JIa00PATOPHBIX 3aHS-
THI

3-511 Vyebnas ayauropus Jisl IpoBeie- Croubl y4eHUYECKUE ABYXMECTHBIE (MO-
HUSA 3aHATUH JICKIIMOHHOTO THMA. YueOHass | HOOJIOK) , CTOJIbI YYCHUYECKUE TPEX-
ayJUTOpUs AJIs IPOBEICHUS 3aHATUI CeMHU- | MeCTHbIE (MOHOOJIOK) CTOJI Ipeno/iaBa-
HApCKOTo TUIA. Y4eOHast ayAuTopus JIs TEJIbCKUM, CTYJI IPENOAAaBATEIIbCKHI,

1 KypCOBOI'O IPOEKTUPOBAHUS (BBIIOJIHEHUS | JOCKA ayJJUTOpHAas (MeIoBas)
KYpPCOBBIX pa0oT). YueOHast ayTuTOpHs 1Jist
IPOBE/ICHUS IPYMIOBBIX U WHAUBUyallb-
HBIX KOHCYJIbTalUi. YueOHast ayTuTOpHs
JUI IPOBE/ICHUS 3aHATUH TEKYyILEero KOH-
TPOJIS ¥ IPOMEXYTOYHOHN aTTeCTAlNH.
3-504 CroJibl y4eHHUYECKUE ABYXMECTHBIE,
"JlabopaTopus ""MukpomnporieccopHast CTYJIbsI, KOMITBIOTEPHBIE CTOJBI , JOCKA
TE€XHUKa U KOMIIBIOTEPHOE MOJIETUPOBa- ayauTopHas , MOHUTOp Samsung . Mo-
Hue"" Hutop - CTX . Monutop ProView . mo-
VYuebHast aynuTopus Ui npoBeneHus 3aHs- | HUTopsl LG Flatron, ccucremusie 010ku
THA CEMHHAPCKOTO THIIA. Kompass, ccucremnsiii 610k - ALAN ,

2 VYyeOHast ayTUuTOpHsI U1 KYpPCOBOT'O NMPOEK- | CCUCTEMHBIN OJI0K - Antares, MaHUITYJIs-
TUPOBAHUS (BBIMOJIHEHUS KYpCOBBIX paboT). | Top Tuna «Mblib» A-Tech, MaHumymns-
VYyeOHast ayTUuTOpHsL UI IPOBEICHUS Top THIa «MbIlIb»- Genius ,KnaBuarypa
TPYIIIOBBIX ¥ MHIMBUAYaIbHBIX KOHCYJIb- Mitsumi. Knasuatypa - Clicker, KiiaBu-
Tanui arypa- Genius, knaBuarypa - Chicony ,
VYyeOHast aynuTopus AJi1 IPOBEACHUS 3aHsA- | mKad , 9KpaH, CTOJI U CTYJ IpIioaaBa-
TUI TEKYLIEro KOHTPOJIS U IPOMEXYTOU- TEJIbCKHE, JKATI03H.
HOU aTTecTaruu."”
['-401 ITomerienue JUIst CAaMOCTOSATENBHOM

3 CTOmBl, CTYIBS, KOMITBIOTEPHI

paboTHI OOYJAFOIITIXCSI
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