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Co4epxanue [paKTlrqecrcuxha6oparopurrx garrsruil rr0r ArrcqunJrr4:He
Parqrer l. obrqaq ilocraHoBr(a 3aAaqu Bapr{aqrroHHoro ucqncreHurr.
o CoAepxraHuela6oparopHbrx satstuft:

o O6uas ilocraHoBKasa1a.tu Bapuarlr4ouHoro ucquc reHul, ().taca).
o Buquclesue Bapua\uLr $yuxqzonam. (2 vaca).

Pa:Arsr 2. MeroA napuaqufi B 3aAaqax c He[oABrr]r(Hr]rMr.r rpaHrduaMrr.
o CoAepNauue la6oparopHbrx za:nsrui,t

o 3a4a'ru Bapr{aulroHHoro 14 cqr4c rreHus. Anr rrpocrefi lrnx
o Oco6rre cnyLraLr 3aAaqr,r Bapr{arlhoHHoro r4cqucJreHr.rs

qaca).

o 3aAa.Iu Bapr{arlproHHoro uctnrrcreHnfl. Anfl
synxqufi. (2 uaca).

o 3a4arru .BaprzarlrroHHofo I4crrl4creH:afl, Irg.

Qyur<qraoHalon, 3aBrzcrrqrD(

$yuxquonaJroB, 3aBr4csllrd( or
Bbrcrrrero nopf,Ar(a. (2 uaca).

o Pefirusr-roHrporrb l\lbl. (2 vaca),
o 3a\a'ru BaprrarlrroHHoro nctlplcJreHllfl, rnfl. tfyuxqraoualon,3aBprctull{x

HecroJrbrcr.rx He3 aBr.rcuMbrx rrepeMeHHbx. (2 uaca).

o Peiirzur-xofrrponb Ns3. (2 vaca).
Pa:ge,l 5. rluc.nenHbre MeroAbr pe[reHrrrr Baprraquouubrx 3aAaq.
. CoAepNauue la6oparopHbrx sausruir

B nperloAaBaHuI4 AI{cqutrnl4HbI <Bapuatluouuoe ucqucJreHue)) uolroJrb3yrororr paC*t
o6pa:onareJlbHble lexHoJrort4l,I KaK TpaAr{rlrroFrHbre, TaK r.r c npr4MeHeHpreM pKTr.rBHbD( r4

MeroAoB o6yueuur.
Alcrzgurre r{ HHTepaKT}rBHbre MeroAbr o6yveHux:

o lp,yunoBaq Ar{cKyccur (nce la6oparopnue saurrur).
o Analu3 curyaryufi (nce na6oparopHbre zannux).
o flpzrr,teueHl4e LIMI4TaIIIIoHITbIX l,ro4erefi (nparrzvecKue 3aHqrrz.f, uo pa3r,errat:rt '.\, 4,

3aHflTkrs, no pa3Aenatv' 3, 4).
o Pas6op KoHKperHbIX cuTyarlufi (nerquonHbre 3attrrvrl rro pa3Aena.M 1 - 5; ace

3AHflTl.dn).
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aJ

cAMocroflTnJrbHofr panorbr crynEHToB
Tercyqufi KoHTpoJrb ycrreBaeMocrrr cryAeHToB

llpnruepuufi nepe.renb BorrpocoB rc peftruur-nourpo;rru J\bl
Haft 4rare oKcrpeManl s yurquo HaJra, 3aBkrcr,,Iero or oano ii 0 yHKrlrir4.

1
t

Ilx(t)l - lQz(D)dt
6

r(0) = I
x(t) - 1

Hafi 4ure oKcrpeMaJrb QyuxquoHal a, saBvrcsu\ero or o4nofi Qynxqnn.

rlx(t)l - [ V@{tj)' - 3x(t)(*(t)),ld t
0.

x(0) - 4
x(2) - 6

Halt gur e 3KcrpeM aJr b syHnquo ua.n a, saB^c flLr].ero or Hec KoJrb Kr.rx $yHnqza

Ilxr(t),xz(t),xs(r)l = [ O,
i

x{2) - 1

x2(2) - 2

xr(Z) - 5

xr(4) - 3

x2(4) = 4
xr(+) - 9

Hafi4raTe 3KcrpeManb QyurcqrEona-na, 3aBrac.fiulefo or npor,r3no4uofi Bbrcurefo noprAKa o4uofi Qyu
A

I

lr(r)l - | (3x(t)*(t)
,

0

+ (x1t1)'?yt

I

I Ix(t)l = I [tit(t) - (it(D)z]dt
J
0

x(0) = g

x(1) - 2

*(0) = g

*(1) = 5
5. Hafirurre 3r(crpeManr $yurquoHaJra, 3aBr4crrqero or o4uoft syurcqru.

rlx(t)l -- [ftfrfu ). - zx(t)(x(t))rld.t
2

x(2) - 1

x(4) - 56. HafiAzre gKcrpeMaJrb $ynxquoHana, 3aBucqrqeroror oAnofi Sy"nqru

x(0) = 1

x(r) - 114
7. Hafi4nre sKcrpeMaJrb SyHrcqlroHana, 3aB,crulero or HecKoJ**ax SyHnqzlr

rlx,(t),xzl)l- [@0,
6

xt(0) = 1

xz(0) - -z
xt(3) = 7
x2(3) = 1



8. HailAure gKcrpeMaJlb Synrcqraorlaaa, 3aBr4crr{efo or npou3eoguofi Bbrcuefo [op{AKa eAHofi

;
rlx(t)t - J {+e*@ - (re))'zyt

0

x(0) = I
x(t) = 1

*(0) = o

*(7) - 4

IlpHnaepuufi nepe.reH BorrpocoB rc pefiruur- :ourpo.nro j\b2
1. Hafilure eKcrpeMaJrr (fynrquouana 

tt/4

rlx(t11 - | t(r(r))'-x21t71at
6

x(0) - 1

T -n/42. Hafigut eKcrpeManr Synr<qraouarra

3.

4.

r(0) = g

x(T)+47-4=Q
Haft Aprre rparuaft uee paccrosHr,re MexAy KplrBbrMr,r

x(t)-t2 ux(t)=t-\
Hafi4rare eKclpeManr SyurquoHala. 

T

rlx(t)l= /icrco),ldt
b

x(0) = g

x(T)--T-L
5. HaftlureoKcrpeMant $ynrqraouarra

T "h + U'@)'
1[r(r)] =lffot

tloo; = g

@Q)-r), +(r-s)r- 4=o

6. HafiAure xparuafiuree paccrorHr4e Melr(Ay KprlBbrMLr

(x(t))' * t2 = 1. u (x(t)),+(t - L0)2 :

Ipurvrepuuft uepeuenb BorrpocoB rc pefiruHr-rconrpolro J\b3

1. HaftI.ure oKcrpeMarrr $ynrquouana 
1

rlxr(t),xz1)l-- l6oo
0

xt(0) = 1

x2(0) - 2

x1(L) = 2

xr(L) - 1

4



2.
2xt

Hafirulre 3KcrpeMaJm SyHrquoHa.na

Ilxr(t),xr(t)l -

-x2-3t=0
fi
r
I l@r(r)), + (xr(t))zldt
,

0

rt(o; = 6

x2(0) = g

4(n) = g

xz(n) = rc/2
Xt- Xz - tcost = 0

3. HafiAute oKcrpeMaJrr $yHrqraoHa-rra

x(0) = 6

x(l) - t-t

0

4. HaftAare orcrpeMant (fyHxqnouana

xr(0) = -l
x2(0) = g

xr1) - -L
x2(l) = 1

x1*x2-2*+t+L=0
5. Haftruare oKcrpeMzrnr (fyurquouana 

n/z

rlxr(t), xr()l - | Kir(t)), - (ir(t))2.ldt
,

J

0

x1(0) = g

x2(0) = g

x{rc/Z) - n/4
x2(n/2) = -I/2
xt-xz-sinf=0

6. Hafilure eKcrpeManr (pyuxquouana

f
Ilx(t)l = f x(t)sinf t

J
0

r(0) - s
x(n) - g

f^Tt
I @(tDzat - -J'. 2

0

IlporuexcyroqHas arrecrallrrs rro r.{ToraM ocBoeur{rr Ar{cqurrJluHrr (ercsaueH)

Ilpuvrepurrfi nepeveHb BorrpocoB rc or:anaeriy
l. BapuaqIaoHHoe I4crrrlcJleHue. O6qag rocraHoBKa3a1arru a ocnoBHbre reopeMbr 14 on

L
(

Itx(t)l = J f(*A>)' * *, (t)ldt
0

L

f1
I e-t x(t)dt = ] (I - 3e-2)J +-

1
I

Ifxr(t), xz(t)l = | ;1ir(t)), + 1ir1tl1lat
J
0



2. BapuauuouHbre 3aAarru lorzcr(a 6esyclonn
3. MeroA Bapna\nu B 3aAaqax c HerroABr.r)rub

xl

I r(*, y(*), y'(x))ax

4. Oyurquouaou, "o ,3aBr4cf,rrl
xl

I r(*, n(x),,.., yn|),yi(i,...,
5 (Dynrquon-"r to

xl / . /\ \
J "[r, 

y(*),y'('].",, y\m)G))

6. Oynxrp'rourr", 'o
oAsofi $ynr<quu.

7. MeroA Bapua\vvr B 3aAaqax c [oIBrrKHbrMrr fp
x\

I r(*, y(x), y'(x))dx

B. (DyuxquoHarr", "o ,3aBuefllJvl
xl

I r(x, y(x), y'(x))ax

9. OyHrquonaru xo 
, 3aBurcfl

orcrperrlaleft.

x1

I 
p 

G, m(*),..., y n(*), yi(i,...,
1Cl. OyunquoHaJrbr xo

3aAar{ax c nOABI4XHbIMI,I rpaHr,rrlaMl4.

I l. Bapuaqr4oHHbre 3anaqu norrcKa ycnoBHoro oKcrpeMyMa.
7 2. 3ala,M. JlarpauNa c roJro HoMHbrMrz cBs3rMn.
13, 3a4aura Jlarpauxra c HeroJroHoMHbrMr,r cB.f,3.sMu.

1 4 . Z:onepr,rMerpr4qecKrze 3aAaq[.
I 5. r{ucneuHbre MeroAbr pemeHr.rs Bapr,rarraoHubrx 3a.4arr.

cneAyroq ae BrlAbr,4esTerbHocTra :

1) npopa6orxy y.re6uoro Marepr,rana rro KoHcrreKTaM, y.re6norl u nayuuofi nr{reparype;
2) no4roroBKy K z la6oparopHbrM 3alflTtrflM;
3) no4roroBKy rlo BceM BI,IAaM KoHTponbHbrx Meponpvqrzfi, n rolr qr.rcrq K TeKyrrlerMy 11

r.r np oM elr(yroquoir arrecrarllrr{.

4. (DyHxqrzouaJrbr, saBr.rcsru'ne or rrpor.r3BoAHbrx Bbrcuero nopq,4xa.
5. (DyuxquouaJrbr, 3aBHcsrlue or Syurqrzfi uuorux nepeMeHHbrx.
6, 3aAaqa c [oABrr)r(HbrMrz KoHuaMr.i.
7 . flpocrefilrafl. ga1arra c noABlrxHbrMr{ rpaHr4uaMrd.
8. 3a4aua c noABI'IxHbIMtr fpaHLIIIaMrr Anr SynrquonanoB, 3aBvcsrqux or 4nyx { yunqrarft.
9. 3rcrpr:ualrd c lfJroBbrMr4 ToqKaMr.r.
10, OcHosHbre rr.rnbr 3aAarr Ha ycJroBHbrfi slccrpenryu.
1 1. Heo6xoAzMbre ycnoBus B 3alaqe JlarpauNa.



I 2. FIeo 6 xoII4MbIe )/croBI,Is B I{3 o nepl4Merpl{rlecKo it sa1;aqe.
l 3 . llparrqun B3ar4MHocrH B t43onepr.rMerprlqecKr4x 3aAar{ax.

1 4. O oprrryJrr4po Br(a B apr{arlr4 o HHbrx 3 aAaq,

1 5. Mero4tr npudluxreHHoro peueHr{fl 
"

1 6. [noft crBeHHbre Bapr,raqr{oHHbre 3aAarru.
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