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

PenensupoBanue paboueid 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 padoueii MporpaMMepl AMCHHUIIMHBI 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 33/1a4 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; TeopeTndeckre 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 cxeMsnl 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 POrpaMMHUPOBAHUSI 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
(YHKIIMOHATIBLHOTO 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 Pa3INYHbIE 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.

(TIK-5): Criocoben paspa-
0aTbIBaTh IPOEKTHYIO U
TEXHUYECKYIO JIOKyMEHTa-
1110, 0POPMIIATH 3aKOH-
YECHHBIC MTPOEKTHO-
KOHCTPYKTOPCKHE pabOThI

NJ-1 IIK-5 3naer npuHIu-
IbI IOCTPOCHUS TEXHUYC-
CKOT'0 3a/IaHMs TIPH pa3pa-
0OTKE AJIEKTPOHHBIX OJIOKOB
NJ-211K-5 YMeeT ucnonb-
30BaTh HOPMATUBHBIC U
CIIpaBOYHBIE JTAHHBIC TTPU
pa3paboTke TPOEKTHO-
KOHCTPYKTOPCKOH JOKY-
MEHTAIUU

WJI-311K-5 Brnageer HaBbI-
KamMu opOpMIICHUS TTPOEKT-
HO-KOHCTPYKTOPCKOH J0-
KYMEHTAIIH B COOTBET-
CTBUH CO CTaHAAPTAMH

3HaTh: OCHOBHbBIE HCTOYHUKH I10-
IPEIIHOCTEN MaTeMaTHYeCKIX METO-
JIOB aHaJIHM3a 3JIEKTPOHHBIX CXEM,
I'OCTsl u MEXTyHapOIHBIE CTaHIAP-
ThI IO 0()OPMIICHHIO HAyYHBIX padboT
Y MaIIMHHBIX TPOTPaMM, KOMILIEKTOB
JIOKYMEHTAIH K HUM.

Vumers: CocTaBiIsATh OJIOK-CXEMBI all-
TOPUTMOB MAIlTMHHBIX IPOTPaMM U
CaMH¥ MPOTPaMMBI JJIs PealTu3aiuu
MaTeMaTH4ecKkux mozaeneh. OleHu-
BaTh MOTPEITHOCTh PACUETOB, BBITIOJ-
HieMbIX Ha OBM.

BJIaI[eTI)I HaBbIKaMU COCTAaBJICHUA
OJI0K-CXEM JITOPUTMOB MPOrPaMM,

o OpMIICHHUS COTIPOBOIUTEIIHHOM J10-
KyMEHTAIUH.

(OIIK-5): Criocoben pa3-
pabaThIBaTh aJIrOPUTMBI U
KOMITBIOTEPHBIE ITPOrpam-
MBI, TIPUTOJHBIE IS TTPAK-
TUYCCKOI'o MPpUMCHCHU A

OIIK-5.1 Ucnons3yer uH-
(dhopmarmoHHo-
KOMMYHHKAITUOHHBIE TEX-
HOJIOTUU TIPH MTOUCKE HEOO-
XOIUMOM NH(OPMALIAN JJIsT
WCIOJIb30BaHUS B 00JaCTH
npodeCcCuOHAIBHON Jesi-
TETbHOCTH;

OIIK-5.2 3naet criocoObl
pa3paboTKu alIrOpUTMOB U
KOMITEIOTEPHBIX POTPaMM,
MIPUTO/IHBIX JUIS MTPaKTH4e-
CKOTO TIPUMEHEHUS;
OIIK-5.3 Bnaneer coBpe-
MEHHBIMH ITPOTPAMMHBIMHU
CpeICTBaMU 7Sl pa3paboT-
KM KOMITBIOTEPHBIX TTPO-
rpaMM, IPUTOTHBIX IS
MPAKTUIECKOTO TTPHMEHE-
HUSIL.

3HaTh: CIOCOOBI pa3pabOTKU aIro-
PUTMOB M KOMIIBFOTEPHBIX [TPOTPaMM,
IMPUTOJAHBIX JIA MPAKTUYCCKOI'O IIpH-
MCHEHUS

Ymets: Mcnons3oBaTh HHPOpMAITH-
OHHO-KOMMYHHUKAITMOHHBIE TEXHOJIO-
THH TIPU TIOMCKE HEOOXOMMON HH-
dbopmaruu AJ1 UCTIOIB30BaHUS B 00-
JacTu npodeccuoHalbHOM 1esTeb-
HOCTH

Bitamers: coBpeMeHHBIMHU ITPOTrpaMM-
HBIMH CPE/ICTBAMHU IS Pa3paboTKU
KOMITBIOTEPHBIX MPOTrpamm, MPUToA-
HBIX JJIS IPaKTHYECKOTO IIPUMEHE-
HUSL




4. CTpyKTypa U coiepKaHMe TN CHUIITHHBI

Bun ) DopMBbI TEKYLLET0
Monayab . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA (HAUMEHO-
yueOHoM N Cemectp | O0beM, 4. banabl | UHTEpaKkTHB, Y.
(pa3nen) paGoTEI (yueoHoii padoThI) BaHHUE OLEHOYHOI0
cpeacTna)
JIek. Mojesin KOMIIOHEHTOB JIEKTPOHHBIX CXEM 5 6 - -
Jlex. Matpu4Hble METOABI OITMCAHUS MIEKTPOHHBIX 5 8 - -
CXeM
Jlek. MeToapl aHaIU3a AJICKTPOHHBIX CXEM 5 10 - -
Jlexk. MeTo/1b1 pelieHus: anredpandeckux ypaBHEHUN 3) 4 - -
Jlek. Yucnenasle METOIbI pereHus auddepeHIm- 5 6 - -
AJIbHBIX YPAaBHEHUN
JIa0. OCHOBBI MATPUYHOTO UCYUCIICHHS U IPOrPaM- 5 10 15 10 OTuer o 1aboparop-
mupoBanus. JlabopaTopnas pabora Nel HOM padote Nel
JIab. MeTosl pernieHus anredpandeckiux ypaBHe- 5 12 15 12 OTuer o naboparop-
Huii. JlabopaTopHas pabora Ne2. HOM paboTe No2
JIa0. YucneHHble METOABI perieHus nugdepeHu- 5 12 20 12 Otuet o nabopatop-
abHBIX ypaBHeHUH. JlabopaTopHas pabora HOM paboTre Ne3
Ne3.
ITp. Pemennie KOHTpOIbHOM 3aaun Ha TeMy: «JIu- 5 4 10 4 KonTtpomnbHas pabora
Heapu3aIus CXeM 3aMeIICHUS» Nel.
ITp. Pemenne KOHTpoabHOM 3a1aun Ha Temy: «Pac- 5 6 15 6 KonTtpomnbHas pabora
YeT LEeNeH METOIOM Y3JI0BBIX ITOTEHIIUAIOB U Ne2.
KOHTYPHBIX TOKOB)
Ip. Pemrenne koHTpONBHOM 3amaun Ha Temy: «Ilo- 5 6 15 6 KontpomnsHast pabora
Jy4eHHEe MaTeMaTUYeCKOl MOJIENT! METOJI0OM Ne3.
MIEPEMEHHBIX COCTOSTHUSD)
Cp N3ydeHne TeopeTHueckoro MaTepuara, noaro- 5 60
TOBKa K TECTUPOBAHMIO.3
Cp Brimonuenue kypcoBoii paboTel «Matemartu- 5 36 - - 3anucka pacueTHO-
YECKOE MOJIEJIMPOBAHUE HEIMHEINHOM dJIeK- MMOSICHUTEIIbHAS




®DopMbI TEKYLIET0

Bu .
Monayan o HaumeHoBaHHe TeM 3aHATHH KOHTPOJISI (HAMMEHO-
yueOHoit N Cemectp | O0beM, 4. Banabl | UHTepakTHB, 4.
(pasaen) ABOTLL (yueOHOii padoThI) BaHHe OLEHOYHOI0
P cpeacTBa)
TPOHHOM LIETINY
[Tocemaemocthb 10
Hroro 3a 5 cemecTp 180 100 50

Cxema pacuera uTOoroBoro 0aj1a

Cymma OamnnoB Tekymiero peiitunra (Makc.100) u 6amnoB utoroBoro tectupoBanus (makc.100), nenennas Ha n8a (makc.100).




5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH

[Ipn M3ydeHnn AUCIMIUIMHBI HCIIOIB3YIOTCS KJIACCHUECKHE 00pa30BaTeNIbHbIE TEXHOIIO-
rud, B opMe JEKIIHiA, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHITUH.

6. MeroauvecKkue yKa3aHUus M0 OCBOEHUIO JUCHUILIHHBI

7. OueHoYHbIE CpeIcTBa

7.1. ITacnopT OLIeHOYHBIX CPEACTB

Koa xoHTpo/mMpyemMoil KOMIIeTeH U HaumenoBanue

Cemect
p (M1M ee 4aCTH) OLIEHOYHOI0 CPeJCTBA

Otuer no naboparopHoit padote Nel.
Otuet o nabopatopHoit pabote No2.
5 [1K-1;0I1K-5 Ortuer o nabopaTtopHoii pabote Ne3.
3amnucka pacueTHO-TIOSICHUTEIbHAS K
KYpCOBOM pabore.

KonTponbnas paborta Nel.
KonrtponsHast pabota No2,

5 [1K-3; OIIK-5 KonTponbnas padota Ne3.

3anucka pac4eTHO-TIOSICHUTEIbHAS K
KypcoBoii pabore.

3arcKka pacyeTHO-IIOSICHUTEbHAS K
5 T1K-5; OIIK-5 P
KypCOBOH paboTe.

7.2. TunoBble 321aHUA WM UHbIE MATEPHUAJIbI, HEOOXOAMMbIE JI TEKYIIero KOH-
TpoJs

7.2.1. KoMIuIeKT 3aJaHui 1JIs1 KOHTPOJIbHBIX padoT

Koumponsnan paboma Nel. «/luneapuzayusn cxem 3ameuienusn)

I[J'IH HpHBCﬂCHHOﬁ LCIH ITapaMCTpPbl JIMHEHHBIX 2JIEMEHTOB 3aJaHbl KOHCTaHTaMH, a HCJIU-
HEHUHBIX — COOTBCTCTBYIOIIIMMU KOMITIOHCHTHBIMHA 3aBUCUMOCTAMM. H€O6XOI[I/IMO MOCTPOUTH Ma-
JIOCUTHAJIBHYIO CXEMY 3aMCHICHUS U OIMPCACIIUTL 3HAUYCHUS ITapaMETPOB €€ 3JICMCHTOB.

ITopsinok pemenus.
1. TlpousBecTu pacder IO NOCTOSHHOMY TOKY HEJIMHEHHOH LIeTH 1, TEM CaMbIM, OIpeie-
JUTH «paboune TOYKN» HETUHEHHBIX 3JIEMEHTOB.
2. Paccumtarh quddepeHnnanbHble mapaMeTphl HEIMHEHHBIX AIEMEHTOB B paboueil Touke.
3. 3aMeHHUTh KaXIbli HETMHEWHBIN AJIEMEHT eTo Tu(depeHIINaTFHBIM aHATOTOM H UCKITIO-
YUTh UCTOUYHUKHU MOCTOSHHOTO HanpspkeHus u Toka (E — HakopoTko, J — pa3opBars).

Heobxoaumbie TeopeTHUECKHE CBEIEHUS PAaCCMOTPEHBI B pa3aenax 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, IPUTOTHOMY JUIS aHAJIN3a YKa3aHHBIM METOZIOM. BrruepTuTh
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 ypaBHEHHUE LIENU YKa3aHHBIM METO/IOM, UCTIONb3Ys HalICHHBIC Ha Iare 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 TOTMOJOTUYECKOE YpaBHEHHUE LIEMH, BOCTIONB30BABIINCH MATPUIICH «KOHTYp —

BeTBb» F.

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

4. BBecTu KOMIIOHEHTHBIE YPaBHEHHUS B TONOJOTMUYECKOE M Pa3pelInTh MocIeIHee OTHOCH-
TEJIbHO IIPOU3BOIHBIX IIEPEMEHHBIX COCTOSHUS U BBIXOJIHBIX BEJIMYHUH.

5. 3anucaTh ypaBHEHHs COCTOSIHHS U BBIXOJ[a B MATPUUHOM hopme.

w

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

10



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 [Tony4nTh ypaBHEHHE COCTOSTHUSI M1 YPABHEHHUE
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 paboma Ned «Dopmuposanue y3108biX ypagHeHUil HA OCHO6E NPUHYUNA

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 BKJIa/bl KQX/10M BETBU B MATPUYHBIE KOI(PPHUIIMEHTHI Y37I0BOT'O YPABHEHHUS.
3. TIpocymMmMupoBaTh BKJIAJbI BETBEH, CHOPMUPOBAB TEM CAMBIM y3JIOBOEC YPABHCHHE.
4. TloncTaBUTh YMCICHHBIC 3HAYCHUS [1aPAMETPOB SJIEMEHTOB U PEUIUTh Y3JI0BOE YPaBHEHHUE.
HeoOxomMbIe TeOpETUIECKHE CBEICHUSI PACCMOTPEHHBI B pa3aenax 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

13



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/IMLIG TCOPECTUYCCKHUEC CBECACHUA pAaCCMOTPCHBI B Pa3aciic 6.1 mocobwus.

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 ypagHeHusM cOCMoaHus 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-
1uu. [lopsaok qeicTBU MOXKET OBITh, KaK B KOHTPOJIbHOU paboTe 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 nepeaaToyHol GyHKIHUN PacCUUTaTh TpeOyeMble BpeMEHHbBIE 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 Hanpsokenuro 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 no Hanpspkenuto Kuy(p) metomgom oOpaTHOi CBSA3H, 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

PaccumnTats nepeaarounyro (QyHKIUIO, CYMTAast BEIXOJHON BEIMYMHON HAIPSKEHNUE 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)

Konumponwvnaa 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) HCCIICAYEMYIO LICTIb B BUJAC YCTBIPCXIIOJIOCHHUKA, BBIJICJIMB HCTOYHUK CUTHaJla

U HarpysKy.
2. Cocrasutb Matpuily nenu (Y wim Z) 11l 4eThIPEXTIOIOCHUKA, HCITOB3YSI ITOIX OIS

METO/I.
3. PaccuuTaTh mepeaaTouHyro (YHKITUIO IO MATPHIIE [IEH, PEABAPUTEITHHO TIOJICTABUB YHC-
JICHHBIE 3HAYEHUSI TTapaMETPOB.
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4. PaccuurtaTh TpeOyeMyr0 BpEMEHHYIO XapaKTEPHCTUKY I10 MepPelaTOYHON PyHKITUH.

Heo6xomuMble TeopeTHYeCKre CBEICHUS PAaCCMOTPEHBI 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 UMITYJIBCHYIO XapaKTCPUCTUKY, CUUTAA BBIXOJHOM BEIUUNHOM HAIIPsPKCHUEC 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 IJIS IPOMEKYTOYHOM ATTECTAIMHU 10 UTOraM OCBOEHHUS JIUC-
IUIIJIMHDI

7.3.1. Bonpochbl K IPOMEKYTOYHOM aTTeCTANNH

Cemectp 5
Ne i/ Bomnpocsl Kk 3a4eTy

1  [|Yto Ha3BIBaeTCSl OAHO-, IBY-, N- MEPHBIM MacCHBOM?

2  |Kak o0bsiBHTH MaccUB B IporpamMme? Kak ocymiecTBisieTcst JOCTYI K JIeMEHTaM MaccuBa?

3 [YTo Ha3wiBaeTcs BeTBIEHHEM mporpaMmMbl? Kakumu onepaTopaMi OHO OCYIIECTBISIETCS?

4 Uto Takoe muki? Kakumu onepaTopamMu MOKET OBITh OpraHm30BaH IUKI? CTPYKTypa omepaTopoB IUK-
.

5  |Yro HazwiBaeTcs Marpuuei? Kakue apudmerndeckue neiicTBUS JOMYCTUMBI HaJ MATPUIIAMU?

6 Uto Ha3bIBaeTCs ompenenureneM MaTpulpl? Kak paccuuTbIBaeTCs ONpEaeIuTeNb MaTPULIBI BTOPOTO,
TpeThero, n-ro nopsiika? OCHOBHBIE CBOMCTBA ONPEAEITUTENS.

7 |Yro Ha3bIBaETCS MHHOPOM, aJreOpandecKiM JONOIHEHHEM 3JIEMEHTa MAaTPULbI?

8  [Uro HasmiBaercs panrom marpuilpl? Kak ero Haiitn?

9 Uto Ha3bpIBaeTCsl OOpAIleHHON MaTpHIien?

10 [[Tepeuncnuth cIOCOOBI OTHICKaHUSI OOpAIIEHHON MATPUIIBI, UX JIOCTOMHCTBA U HEJIOCTATKH.

11 UTo Ha3bIBaeTCS KOMITJIEKCHBIM YnciIoM? AnreOpanyeckasi, TPUTOHOMETpHUYeCKas M MoKa3aTeNlbHas
(bopMbl IpeIcTaBIeHUs] KOMIUIEKCHOTO uncia. Ilepexon ot oqHol GopMbl peacTaBIeHHS K IPYTOil.

12 Cro’xeHue, yMHOXKEHHE, JICIICHNE, BO3BEICHUE B LIETYIO CTENEHb, U3BICUEHUE KOPHS LIETION CTETEHH,
BO3BE/ICHHE B APOOHYIO CTENIEHb KOMIUIEKCHOTO YUCIIa.

13 Kakure BUIIbI aHATIM3a AJIEKTPOHHBIX CXEM MPUBOJIAT K HEOOXOIUMOCTH PEUICHHUS CUCTEM JIMHEHHBIX
g pepennmansHbIX ypaBHeHui? [TpuBecTn npuMepsl ypaBHEHHI B MATPHYHOI (opme.

14 [Uro Ha3pIBaeTCsl ypaBHEHUEM COCTOSIHUS M BBIXOJA B METOJIE IEPEMEHHBIX COCTOSIHHSA?

15 [Kakas mocnenoBaTeqbHOCTh ACHCTBUM NPY NONTYYE€HUN YPABHEHHSI COCTOSHUS?

16 I[azb KJIacCU(HUKAIHNIO METOJIOB YHCICHHOIO HHTEIPUPOBAHUS CUCTEM UG depeHINATBHBIX YpaBHe-
HUiL.

17 |Yrto Takoe pa3HOCTHOE ypaBHEHHE?

18 [B yem 3akirouaeTcs SBHBIN M HESIBHBIH METOJIbI Diijiepa YHCICHHOTO HHTETPHPOBAHHS?

19 [lomyduTh pa3HOCTHOE YpaBHEHHUE JIJISl YMCIEHHOTO HHTETPUPOBAHUS YPAaBHEHUS COCTOSIHHAS COTJIACHO
HEsIBHOMY MeToay Duepa.

20 [lomyunTs PasHOCTHOE YpaBHEHHE JIsl YHCICHHOrO HHTETPUPOBAHUS YPABHEHHS COCTOAHNS COMIIACHO
METOJTy Tpamenui.

21  |B uem 3akirouaercs metoxa Pynre-Kyrra?

22  |Kax BbIOpaTh MIAr HHTETPUPOBAHUS?

23  |Kaxk KOHTPOJUPOBATH TOYHOCTh YUCICHHOTO HHTETPUPOBAHUS?
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Ne n/m

Bomnpocs! k 3auery

24  |[lepeyucIUTh TOMOJOTMYESCKHUE MATPHIILI Tienu. JlaTh UX onpesencHus.
25 |[lepeyncnuTh KOMIIOHEHTHBIC MaTPUIIBI 1leny. J[aTh HX ompeneneHusl.
26  [3ammcats 3akonbl OMma u Kupxroda B MaTpudHoii hopme.

27 |MetoJ y310BBIX MOTEHIMAIOB B MATPUYHOU (opMme.

28 |MeToJ KOHTYPHBIX TOKOB B MATPUYIHOH (hopme.

7.3.2 Kputepuu 1 HOPpMbI OLIEHKH

®opma npoBeeHust

CeMecTp | NPOMEXKYTOYHOM aT-

Kpurtepuu u HOpMbI OLIEHKH

TeCTALMH
5 3auet (110 HAKOMUTENb- | «3aUYTEHO Hrorosas orenka 55 u 6onee
HOMY PEUTHHTY) «HE 3a4TCHO» Htoropas onenka MeHee 55
Kypcogas pabota (c «OTIUYHOY [Tony4yensl BepHbie OTBETHL. B
OLIEHKOM) MOSICHUTEIBLHOM 3aIUCKE MOJI-
HOCTBIO PacKphIThI Bce 00s13a-
TEJIbHBIE pa3/ieibl.
«XOpOLLIO» ITomy4ensl BepHbIe OTBETHL. B
MOSICHUTEIBHOM 3aIIUCKE OTCYT-
CTBYET WJIM HE PACKPBIT OJIUH U3
00s3aTeNbHBIX Pa3/IeJIoB.
5 «YZOBIIETBOPUTEIILHOY ITomy4ensl BepHbIe OTBETHL. B

MOSCHUTEIBbHOM 3aMUCKe OTCYT-
CTBYIOT UJIM HC PACKPBLITHI JIBa
13 0053aTeNIbHBIX pPa3aciioB.

«HCYOOBJICTBOPUTCIIBHO»

[Tony4yeHbl HEBEpHBIE OTBETHI,
WU B TOSICHUTEIBHOM 3aIT1CKe
OTCYTCTBYIOT WJIU HE PACKPBITHI
Oomee AByX U3 00s3aTEIIbHBIX
pazziesnos.
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8. YueOHO-MeTOANYeCcKOe U HH(OPMALIMOHHOE 00ecnieYeHne T CIUIIIUHbI

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 mocoomue, 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 nocooue, 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. Ilepeuenn npodeccHoOHATBHBIX 023 JAHHBIX 1 HH(POPMALMOHHBIX CIIPABOYHBIX 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 (Bepcus 5.1 u BbIe)

Freeware, 6e3 orpann4eHuit

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

HaumeHoBaHue 000pPy10BAHHBIX Y4uel-
HBIX Ka0MHETOB, J1a00paTOpHii, MacTep-

Ne i/ CKHX H JIP. 00beKTOB /1JIs1 IPOBeIeHNs IlepeyeHb 0OCHOBHOTO 000PY/10BAHMS
NPAaKTHYECKUX U JIa00PATOPHBIX 3aH-
THI

3-511 Yuebnas aynuropus JUIsl POBEJIe- Ctonbl yYeHHUECKHE IByXMECTHBIE (MO-
HUS 3aHATUHN JIEKIHMOHHOTO THNA. YueOHast | HOOJIOK) , CTOJIbI YYEHUYECKUE TpeX-
ayJIUTOpUS AJIs IPOBEJACHUS 3aHATUI CEMU- | MECTHbIE (MOHOOJIOK) CTOJI IIperoaaBa-
HApCKOro Tumna. YueOHas ayquTopus AJs TEJIbCKUH, CTYJI MPEnoaBaTelbCKU,

1 KypCOBOT'O IIPOEKTUPOBAHUS (BBIMIOJIHEHUST | JOCKA ayJUTOpHAs (MEIOoBasi)
KYPCOBBIX pa0oT). YueOHas ayAUTOpHs IS
MPOBEICHUS TPYMIIOBBIX M WHAWBHyalTb-
HBIX KOHCYJIbTalUi. YueOHast ayuTopus
JUTSL IPOBEICHUS 3aHATUH TEKYIIETro KOH-
TPOJISL U IPOMEXYTOYHON aTTEeCTALUU.
3-504 CroJibl ydeHUYECKUE ABYXMECTHBIE,
"JIaboparopus ""MukpornpoueccopHas CTYJIbsl, KOMIIBIOTEPHBIE CTOJIBI , JJOCKA
TEXHUKa U KOMIIBIOTEPHOE MOJIEITUPOBA- ayquTOpHas , MOHUTOpP Samsung . Mo-
Hue"" Hutop - CTX . Monurop ProView . mo-
VYuebHas aynutopus s npoeaeHus 3ans- | Hutopsl LG Flatron, ccucremusie 6510ku
TUH CEMMHAPCKOIO THIIA. Kompass, ccucremnsiit 010k - ALAN ,

2 VYueOHast ayIuTOpHs JJI1 KypCOBOTO MPOEK- | CCUCTEMHBIN OJIOK - Antares, MaHUTTYJIsI-
TUPOBaHMsI (BBIIIOJIHEHUS KYpCOBBIX pa0doT). | Top THMa «Mblb» A-Tech, manumymns-
VYuebHast aymuTOpust AJis IPOBEACHUS TOp THMa «MBIIb»- Genius ,KnaBuarypa
IPYIIOBBIX U HHIAVUBUAYAJIBHBIX KOHCYJIb- Mitsumi. KnaBuatypa - Clicker, Knasu-
Tanun arypa- Genius, kiaBuarypa - Chicony ,
VYyeOHast ayTuTOpHs Ul IpOBeIeH s 3aHs- | mKad , SKpaH, CTOJI U CTyJI pHoaBa-
TUH TEKYyIIeTro KOHTPOJIS M MPOMEXKYTOU- TENbCKUE, KATIO3H.
HOU aTTecTaruu."”
I'-401 [MomenieHue TSt CAMOCTOSATENBHOM

3 CTOTBI, CTYITBSI, KOMIIBIOTEPHI

paboThl 00yUaAIOIIUXCS
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