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1. HACITIOPT ®OHIA OIIEHOYHBIX CPEACTB

1.1. ObsacTh NpUMEHECHUA

®onn  omeHounbix cpeactB (DOC) — HeoThemiemass dYacThb pabouei
pOrpamMMbl TUCHMIUIMHBI «MaTeMaTHYeCKue METO bl ONITUMAIILHOTO YIIPABICHUSI» U
IpeHa3HayeH JJIsl KOHTPOJISI U OLICHKHM O0pa30BaTENbHBIX JOCTUKEHUN CTYJEHTOB,
OCBOMBIIIMX MTPOTrPaMMYy JUCHHUTIITUHBI.

1.2. Hean u 3aga4u GOoHAA OLIEHOYHBIX CPEACTB

Henp ®OC — ycTaHOBUTH COOTBETCTBUE YPOBHS MOJATOTOBKM OOYYarOIIErocs
tpeboBanusiM OI'OC BO O6GakanaBpuatra mo HampasieHuto nogarorosku (01.03.01
MarteMaTuka, YTBEpXKAECHHBIM NpHUKa3oM MUHHCTEPCTBA 00pa30BaHUS U HAYKH
Poccuiickoit ®enepanyin ot 10 suBaps 2018 r. Ne 8 (c U3MEHEHUSIMU U
JOTIOJTHEHUSIMH ).

1.3. Ilepeyenbp kommereHUuii, ¢GopMHpPyeMbIX B MpoLecce OCBOCHUA
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI

[Iporiecc ocBOeHUSI NUCHMIUIMHBI HAMpaBieH Ha (OPMHUPOBAHUE CIIETYIOIINX
KOMIETEHINA U UHIUKATOPOB UX JIOCTUKEHHUS:

Koa mo ®1'0C BO ‘ NuaukaTop 10CTHKEHUA
[TpodeccronaibHbIC
[1K-4 [1K-4.1. [Tonnmaer 3HAYEHUE (byHIaMEeHTaIbHBIX

MaTeMaTHYCCKUX TEOPUH, KOHIEIIIIUK U METOJIOB JIJIsl PEIICHUS
NPUKIAIHBIX  3aJlad, CIIOCOOCH HCIOIb30BaTh WX IIPH
pa3paboTKe COBPEMEHHBIX ITU(POBBIX TEXHOJIOTHMA

1.4. dtanbl (opMHpPOBAHHA KOMIETEHI[HII M CpPeICTBA OLEHUBAHUS
YPOBHS uX c)OPMHPOBAHHOCTH

Jranbl popmupoBanusa komnereHuuii | Komnerenuuun KoHTpO/IbHO-0LIeHOYHBIE
cpeacrsa / cnocod
OLICHUBAHMS
Tema 1. IlocranoBka 3amauun teopuu | [IK-4 BelinonHenue npakTu4ecKkoro
ynpasieHusi. CUCTEMBbI YIpaBICHUS U HX 3a/IaHMs], YCTHBIN OIpOC
YpaBHEHU.
Tema 2. CaoiicTBa muHenHbx | 1TK-4 BrInonHeHne npakTHYeCcKoro
MHOT'OMEPHBIX CUCTEM YIIPABJICHUS. 3a/1aHMs], YCTHBIM OIPOC
Tema 3. [IpuHIMIIBI yIIpaBICHUS. [1K-4 BrinosiHeHUE TPAKTUYECKOTO
3a/1aHMs], YCTHBIM OIPOC

Tema 4. Heobxomumoe u nocratounoe | [1K-4 BelinonHenue npakTu4ecKkoro
YCIIOBUS DKCTpeMyMa (yHKIMOHAJIA. 3aJIaHMs], YCTHBIN ONpPOC
Tema 5. 3amaum Jlarpamxa, Maiiepa u | [IK-4 BelnonHenue npakTu4ecKkoro
bosbiia. 3aJ[aHusl, YCTHBIA OMPOC
Tema 6. Kanonuueckas ¢dopmyna Ditnepa- | [1K-4 BelinonHeHne npakTu4ecKkoro
Jlarpanxa. VYpaBHeHus  DOinepa  1pu 3aJ]aHusl, YCTHBIA OMPOC
OTpaHUYCHUSAX Ha YIIPABICHUE




Tema 7. [Ipunnun makcumyma [lontpsruna. | [1K-4 BrinosiHeHUE TPAKTUYECKOTO
JlMHaMuuyeckoe nporpaMMupOBaHUeE. 3a/IaHMs], YCTHBIM OIpPOC
Tewma 8. YrpaBnsiemocts, Habmomaemocts, | [1K-4 BrinosiHeHUE MPaKTUYECKOTO
4yBCTBUTEIBHOCTD, YCTONYHUBOCTh 3aJlaHusl, YCTHBIA ONpPOC
YIpaBJICHHUS.

IIpomexxyTouHas arrecranus I1K-4 DK3amMeH

1.5. Onucanue nokazareseil GopMrupoBaHus KOMIETEHIUH

Ko komMnereHuun IInanupyemble pe3yabTaThbl 00y4eHHs (MOKA3ATEJIN)

I1IK-4 3HaAeT: OCHOBHBIC OMNpEICICHUS W TOHSATHUS M3Y4aeMbIX pa3feioB
MaTeMaTUYeCKUX METOOB ONTUMAJILHOTO YIIPABICHUS

YMeeT: NpuMeHTh 0a30BbIA MHCTPYMEHTAPHH METOJI0OB ONTHMAIBHOTO
YIPABJICHUS JIs1 PEIICHUS IPUKJIAJHBIX 3a71a4 YIIPaBICHUS

Brnageer: HaBblkaMM NPUMEHEHHUS HU3YYEHHBIX METOJOB K PELICHHUIO
MPAKTUYECKHX 3aJ1ay.

1.6. Kputepun ouneHuBaHWsT KOMIIETEHIMii HAa  Ppa3HbIX JTamax MX
(¢popmupoBanus

Bun tekynieit yueOHoM paboThl KonuyectBo 0amioB
PaboTa Ha MpaKTUYECKUX 3aHSATUIX 20
KOHTpOJIb caMOCTOSITEIbHON PabOThI 30
DK3aMeH (MMCbMEHHBIN) 50
Hroro 3a cemectp: 100

HakonureabHas cucreMa oneHuBanus no 100-0a1nH0H IKAJIe

Yeroipexodali- 100- BykBenHnas mkasna, coorsercrByromas 100- Cucrema
JbHAaA oaJIbHaAA 0aJIILHOH HIKAJIE OlLlCHHMBaHHUS
cucrema HKaJja 3ayera
OLICHUBAHUS
IK3aMeHa
OtinuHO 90-100 A — OTVINYHO — TEOPETUYECKOE COJIEPKAHNE Kypca

OCBOEHO TOJIHOCTHI0, 0€3 Mpo0OesioB; HEOOXOIUMBIE
MPaKTUYECKHE HaBBIKA PA0OTHI C OCBOCHHBIM
MaTtepruaioM c(hOPMHUPOBAHBI; BCE TIPEyCMOTPEHHBIC
MporpaMMoii 00y4ueHus yueOHbIe 3a1aHus
BBIITOJIHEHBI, KAYECTBO UX BBIIIOJJHCHUS OLICHCHO
YHCIIOM 0asioB, OJM3KUM K MAKCHMAIILHOMY

Xopomio 83-89 B — oueHb XOPOIIIO — TEOPETUUECKOE COAEPKAHNE
Kypca OCBOEHO IOJIHOCTHIO, 0e3 Mpo0esoB;
HE00XO0IMMBbIE MTPAKTUUYECKHE HABBIKU PAOOTHI C
OCBOEHHBIM MaTEpHUaJIOM B OCHOBHOM
c(hOpMUPOBAHBI; BCE MPEAYCMOTPEHHBIE
nporpamMmoii o0ydenust yaeOHbIe 3a1aHus
BBITIOJTHEHBI, KAYECTBO BBIMOJIHEHHS OOJIbIIUHCTBA
U3 HUX OLIEHEHO YUCIIOM 0aJlIoB, OJIM3KUM

K MaKCUMaJIbHOMY

Xopomo 75-82 C — X0po1I0 — TEOPETHYECKOE COAEPIKAHUE Kypca 3a4yTeHo
OCBOEHO MOJHOCThIO; HEKOTOPbIE IPAKTUUECKHE




HaBBbIKU Pa0OTHI C OCBOCHHBIM MaTepUaIOM
c(OpMHPOBAHBI HEAOCTATOUHO; BCE
Mpe1yCMOTPEHHbIE MPOorpamMmMoii 00ydeHus yueOHbIe
3aJ1aHUs BBIOJIHEHbI, KAUECTBO BBIIIOJIHEHUS

HU OJTHOTO U3 HUX HE OLEHEHO MUHUMAJIbHBIM
YHCIIOM 0aJsIOB, HEKOTOPbIE BUBI 33JaHUI
BBITIOJTHEHBI C OLTMOKaMU

YnosnerBo-
PUTEIHHO

63-74

D — y10BIETBOPUTEIIBHO — TEOPETUUECKOE
coziep’KaHNe TUCIUIUIMHBI OCBOCHO YaCTUYHO, HO
poOesBl He HOCAT CYIIECTBEHHOTO XapaKTepa,
HEOOXO/JMMBIE PAKTUYECKUE HABBIKU PAaOOTHI

C OCBOGHHBIM MaTE€pHajIOM B OCHOBHOM
cOopMHUPOBAHBI; OOJIBIINHCTBO MPEAYCMOTPEHHBIX
porpamMMmoii 00y4eHus: ydeOHbIX 3a1aHHi
BBITTOJTHEHO, HEKOTOPBIE M3 BBHITIOJHEHHBIX 3a/IaHNH,
COJIEpIKaT ONTMOKHU

Y 1oBi1eTBO-
PUTEIBHO

50-62

E — nocpenctBeHHO — TEOPETUUYECKOE COEPIKAHKE
Kypca OCBOCHO YaCTHYHO; HEKOTOPHIC MTPAKTUUECKHE
HaBBIKU pabOTHI HE chOPMHUPOBAHBI, MHOTHE
MPEAYyCMOTPEHHBIE MPOTPaMMOI 00yUEeHHS yueOHBIC
3a/laHus HE BBIMOJHEHBI THOO0 Ka4YeCTBO BHITIOTHEHUS
HEKOTOPBIX U3 HUX OLICHEHO YUCJIOM 0aJlioB,
OJIM3KUM K MUHUMAIILHOMY

Heynosnerso
-pUTENBHO

21-49

FX — Hey1oBJIETBOPUTEIBLHO — TEOPETUYECKOE
coJiepKaHne Kypca OCBOGHO YaCTHUYHO;
HE0OXO0TUMBIE TTPAKTUYECKHUE HABBIKU PaOOTHI

He c(pOpMUPOBAHBI; OOJILITUHCTBO
MPEeIyCMOTPEHHBIX MMPOTPAMMOI 00yUeHUsT y4eOHbBIX
3a/laHui HE BBIIIOJHEHO J100 KaueCTBO

WX BBIMIOJIHEHUS OLICHEHO YUCIIOM 0aIoB, OJIM3KUM
K MHHAMAJIHbHOMY; IPH JIOMOJTHUTEIIHHOMN
CaMOCTOSITENILHOM paboTe HaJl MaTepuaioM Kypca
BO3MOYXHO TIOBBIIIICHHUE KAUECTBA BHIMTOJTHCHHUS
y4eOHBIX 3aJaHUN

Heynosnerso
-pUTEIBHO

0-20

F — Hey10BJIETBOPUTEIILHO — TEOPETUYECKOE
coJiepKaHue Kypca He OCBOEHO; HEOOXOJUMbIe
MIPaKTUYECKHE HaBBIKU PabOTHI HE CPOPMUPOBAHBI;
BCE BBIIIOJTHEHHBIE yUeOHbIE 3aJJaHUs COJepKaT
rpyOble OIIMOKH, TOTIOTHUTEIbHAS CAMOCTOSTEIbHAS
paboTta Ha/l MaTeprajIoM Kypca He IpUBEIET

K KaKkoMy-JIM0O0 3HaUMMOMY MOBBILIEHUIO KayecTBa
BBINOJIHEHUS YU€OHbIX 3aJaHUN

He 3auteno

2.1.0ueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJIsI (TUIIOBBIE)

2. KOHTPOJIBHO-OEHOYHBIE CPEJCTBA

Bonpocsl 1j151 yCTHOr0 onpoca

1.laiiTe KnaccupUKaIM0 MaTEeMaTUYECKUX MOJEIEH.
2.JlaitTe CTpYKTYpHOE MPEACTABICHUE CUCTEM YIIPABIICHUSI.
3.IlpeoOpa3oBaHue CTPYKTYPHBIX CXEM: JEKOMIO3HIINS, arperHpOBaHuE.




4. Jlaiite K1accu(UKAIMIO CUCTEM YIIPaBICHUS.

5.Chopmynupyiite 3aa4u MPOSKTUPOBAHUS CHUCTEM YIPABIICHHS.
6.ChopmynupyiiTe mpoOIeMbl KaueCTBA YIIPABICHHUSL.

7.11puBeauTte npuMep HENPEPHIBHBIX TMHEHHBIX CTAIMOHAPHBIX CUCTEM YIIPABJICHHUS.
8.3anuunTe NepexogHy0 MaTpUIy YPAaBHEHUIN COCTOSIHUSI CHCTEMBI.

9.Kak Beluucnsgercs nepexoaHas MaTpuiia

10.ChopmynupyiiTe nepBbiii 1 BTOpOi MeTo b1 JIsmyHOBA.

11. B3auMoCBs3b METO/I0B OMKMCAHUS JUCKPETHBIX U HEMPEPBIBHBIX CUCTEM YIIPABIICHUS.
12.YpaBHEHUS COCTOSIHUS TUCKPETHBIX CUCTEM YIPABJIEHUS, IEPEXOAHAS MAaTPULIA.
13.CuHTe3 cucTeM ynpaBJeHUs], Ka4€CTBO YIIPABIICHUS.

14. luHaMUYECKUE U CTATUYECKUE XaPAKTEPUCTUKU YIIPABIICHHUS.
15.ChopmynupyiiTe 3aKOHBI YIIPABICHHS

Bomnpocs! AJ1s1 NpoBeeHUS NMPAKTUYECKUX 3aJaHUI (JOMAalIHell KOHTPOJIbHOM

padoThI)
. IlocraHoBKa 3a1a4 TEOPUH YIIPABICHUS
. CucteMbl ynpaBiieHUs U UX ypaBHEHUS
. CBolicTBa IMHEWHBIX MHOTOMEPHBIX CUCTEM YIIPABJICHUS
. [lpyHIMIBL yIIpaBieHUs.
. 3ala4a ONTUMAJIBHOTO YIIPAaBJICHUs KaK BapHallMOHHAs 3a/1a4a
. HeoOxonmumoe 1 toctaToqHOE YCIOBHS SKCTpeMyMa (yHKIIMOHATIA
. Kanonunueckas ¢opmyna Ditnepa-Jlarpanxa
. YpaBHenus Dilsiepa pu OrpaHUYEHUSIX Ha YIIPaBJICHUE
. IIpuniun makcumyma IloHTpsiruHa.
10. IlpuHUMD AMHAMUYECKOTO MPOTrpaMMHUPOBAHUSL.
11. O6ImHOCTS METOI0OB ONTHUMAJIBHOTO YIPABJICHUS U UX B3aUMOCBS3b.
12. KauecTBeHHOE HCCIE0BaHNE ONTUMAIbHBIX TPAEKTOPUHN TUHAMUYECKUX CUCTEM
13. TlonsTHA: YyIPaBIAEMOCTh, HAOIIOJAEMOCTb, YyBCTBUTEIBHOCTb CUCTEM.
14. YcroitunBOCTh yIpaBiieHUs
15. AHanu3 JUCKPETHBIX CUCTEM YIIPABJICHUS.
16. 'eomerpuueckast pa3HOCTb, aJIbTEPHUPOBAHHBIN HHTErpal
17.IToBepXHOCTH MEPEKIIOYSHUS B IMHEHHBIX JU(PepeHIINaTbHbIX UTPaXx.
18.IlocTpoeHure afanTUBHOIO yIIpaBiIeHUs Ha OCHOBE TeOpHH TudepeHIIaTbHbIX UTP
19.Ilpumenenue teopun nudpdepeHnanbHbIX UIP K 3aJjaue yIpaBlIeHUs] caMOJIeTOM Ha MOCAJKe B
YCIIOBUSIX BETPOBOT'O BO3MYIIICHHUS.
20.JuddepennmanpHas Urpa ¢ JByMs JOTOHSIOMIMMU M OJIHUM YOETaroIuM.
21.CBoiicTBa TEOMETPUIECKON PAa3HOCTH
22.3aa4a CUHTE3a B JIMHEWHBIX CUCTEMAX YIPABICHHUS.
23.YucneHHoe TNOCTPOEHHE CTAaOWIBHBIX MOCTOB B JIMHEHHBIX AU(PQEepeHUranbHbIX Hrpax cC
(UKCUPOBAaHHBIM MOMEHTOM OKOHYaHUSI.
24 Heynpexaarouye CTpaTerui B UTPOBBIX 3a1a4aX TUHAMUKHU
25.IIpumeHeHue TeopeM 00 OTJIEIMMOCTH BBITYKIIBIX MHOKECTB K JINHEHHBIM 33JjauaM YIpaBICHHUS.
26./laiiTe onpeaeneHue UTPbl MaJION pa3MEPHOCTH.
27.3anuImnTe aaropyuT™ Ui UTp MaJod pa3MEPHOCTH.
28. Kpurepuu ynpaBiisieMOCTH CHCTEM
29. Kputepun Ha0JII0JaeMOCTH CUCTEM
30. ChopmymupyiiTe mocTaHOBKY 3aaa4 Jlarpanka, Maiiepa u bonbia.
IIpakTn4eckune 3a1aHusA

1. laHbl ypaBHEHUS COCTOSIHUS

CHCTEMBI X, = X, (1), X, =—2x,(t) =3x,(t) +2, x,(0) = x,(0) =0. HaiiTu pemenue ypaBHeHHA

O 00 1 NN K~ W —

COCTOSAHUAA, 3alIMCAaTh BBIPAXKCHUC I HCpCXOI[HOfI MaTpulbI.



2. OnpenenuTh yIpaBIsieMOCTh U HAOI0IaeMOCTh CUCTEMBI, 3aJaHHOW YPaBHCHUSIMHU

X:AX+BU5A:F i} B=[1 2] C=ﬁ50} D:FO}

Y =CX +DU. 0 1 0 0

3. OnpenenuTh ypaBIsieMOCTh U HA0JI01aeMOCTh CUCTEMBI, 33 JaHHOW YPaBHCHUSMH

X =AX +BU, Y:CX.A{1 0}, B=[l, 1],C:[1 0]
0 1 0 1

4. HaiiTn QyHKIUIO, yAOBIETBOPAIONIYIO IpaHu4HbIM yenosusam: nput =0 x =0, mpu

1
1
t =1 x(1) =1 u munumusupyromyio ¢yaxmuonan J = | ——dkt.
o X(1)
5. OnpenenuTh TMHEHHOE ONTHMAIBLHOE YIIPABIEHHE JUIS CHCTEMBI

Xy = x,(1),

o0
1
NpUHKUMAas BO BHMMaHHUe ToKasarenpb kadecta J = I(xlz (r)+ x% () + §U ( )2j dt
0

2.2. OueHOYHBbIE CPeACTBA JJIs1 MIPOMEKYTOYHOM aTTecTaluu (IK3aMeH)
1. YopaBiisseMOCTb CUCTEM.

X, = x,(1),
2. JlaHbI ypaBHEHHUS COCTOSIHUSI CUCTEMBI X, = —2x, () —4x,(t) +1,
x,(0)=x,(0)=1.

Haiitn permienne ypaBHEHHI COCTOSIHUSA, 3aIIMUCATH BBIPAKEHUE IS IEPEXOTHON MaTPUILIBL.
3. 3a1aHbl ypaBHEHHUS CUCTEMBI YIIPABICHUM

X=AX+BU, [1 2 10 10
A= , B=[1 20], C= , D= :
Y =CX +DU. 10 01 10

HapucoBaTb CTpYKTYpHYIO CXEMY CUCTEMBI YIIPABJICHHH.
4. YpaBuenne bennmana

X=X (@),
5. JlaHbl ypaBHEHUS COCTOSIHUSI CUCTEMBI X, = —2x, (1) —4x, (1) +1,
x,(0)=x,(0)=1.
Haiitn penienne ypaBHEHH COCTOSIHUSA, 3aIIUCATh BBIPAKEHUE JJI IEPEXOTHON MaTPHILIBL.

6. 3a1aHo ypaBHeHue cuctembl ynpasnenns X = AX + BU, Y =CX.

A:LZ) ﬂ B=[3, 1], c:{é (2)}

OnpenenuTsd yrnpaBisieMOCTh U HAOII0aeMOCTh CUCTEMBI.
7. Ilpuaumn [ToHTpsirnna

‘X.:] = ‘x2 (t)9
8. JlaHbl ypaBHEHHSI COCTOSHHS CHCTEMBI X, = —2x, (1) —4x, (1) +1,
x,(0)=x,(0)=1.



Haiitu pemienue ypaBHEHH COCTOSIHUSA, 3alIUCATh BBIPAKEHUE JJIs IEPEXOIHON MaTPULIBL.

9. 3amaHo ypasHeHue cuctemsl ynpasienns X = AX + BU, Y =CX.

A:E ﬂ B=[l 4]. chl) ﬂ

OrnpenenuTh ynpaBisieMOCTh U HaOJF01a€MOCTh CUCTEMBI.

10. 3BeHo ycunienusi. UHTerpupymomiee 3BeH0. XapaKTePUCTUKH.

11. TTocTpouTh UMIYIBCHYIO TIEPEXOIHYIO MATPHUILY CUCTEMBI C TIOMOIIBIO OOPATHOTO
npeoOpaszoBanus Jlamnaca, ecinu TuHaMUYecKas cucTeMa 3ajlaHa B BUJIE:

dx
7; =6x,(1)— x,(1)

dx,
dt
12. Aniepuoanueckoe 3BeHO0. KonebaTenpbHoe 3BeH0. XapaKTePUCTHUKH.
13.ITocTpouTh UMITYIBCHYIO TIEPEXOTHYIO MATPHILYy CHCTEMBI C TTIOMOIILI0 OOPATHOTO
npeoOpaszoBanus Jlamnaca, ecinu TuHAMUYecKas cucTeMa 3ajlaHa B BUJIE:

d—);‘ =2x,(t)—2x,(t)

=—x,(t)+x,(1)

dx
d_t2 =3x,(t)+ x,(1)
14. Tuddepenmupyromiee 38eHo. PeanbHo auddepeHnupyromee 38eH0. XapaKTePUCTUKH.

15. 3anana cucrema ynpaBieHUs

0 1

OmnpenenuTe ONTUMANBHBIA MPOILECC TEPEeBOJa CHUCTEMBl M3 OJHOW TOYKH (Ha30BOTO
npoctpanctBa £, =0,x(0)=-2,x,(00=0 B gpyrylo Touky (a3oBOoro ImpoCTpaHCTBA

. 12 10
X)) =AX (@) +BU®),Y(t) =CX (1) AzL o}’ B=[1 2], C:[ }

t,=2,%x(2)=-2,x,(2) =0 3a ¢pukcupoBaHHBII OTPE30K BPEMEHH, 3aTpadlBas MIPHU 3TOM MUHUMYM
SHEPIrUM ynpasisdroniero curiana U (¢).

16. IIpeobpazoBanue Dypsoe.

17. 3anano ypaeHenue cucrems! ynpasierns X = AX +BU, Y =CX.

A:B ﬂ B=[3 1] czﬁ 2}

OmnpenenuTe ONTUMANBHBIA TPOIECC TEPEeBOAa CHUCTEMBl M3 OJHOW TOYKH (Ha30BOTO
npoctpanctBa 1, =0,x(0)=3,x,(00=0 B gpyryto TOuky (a3oBoro INpoCTpaHCTBA
t,=4,x,(4)=2,x,(4) =0 3a pukcupoBaHHBII OTPE30K BPEMEHU, 3aTpauuBas IIPH TOM MUHUMYM
SHEPTUM YIIPABISIOMIETO cCUrHAIA U(t) .

18. IIpeoOpazoBanue Jlamnaca.
19. TTocTpouTh UMIYIBCHYIO TIEPEXOAHYIO MATPHUILY CUCTEMBI C TTIOMOIIBIO OOPATHOTO
npeoOpa3zoBanus Jlamnaca, ecinu TuHaMUYecKasi cucTeMa 3ajlaHa B BUJIE:

dx
d—; =3x,(1)+4,()

dx
d—; =x,(1)+ 2x,(t)



