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TUfi IIO ArrcqnrlJrnHe
(OAD O6utue noHqlllq, Peuresue OIV n ero

uresufi. Haqamutte AaHHbIe a 3raAarla Kouru anx O,{V.

Pa:qe.n 2. llpocreftuure MeroAbr orucrauiar peuteuuft. YpanueHur c pa3Aerlrnom,I'IMnc.s repeMeHHbMH.

O4Hopognue ypaBHeHr4s. Jluseftuue yparued,u.a, Vpanueuvfl B IIoJIHb,x apr(iSepenqgurc.x. MetoA iloHIDKeHI'It

rropflAKa.

Parge,r 3. Hoptr,tanrurte cucrertu OIV v cBe"qeHl{e ypaBHeHI{t n-fo uopulKa] K I

CyruecrsosaH;zre v enr,rHc'rBeHHocrb perxeH:as.:iafta'qitr Korura A]Iff HopMaJIbFIbx cl4crev 0/{}',
uopruamuoi.t clzcTeMe.

Cyruecrno n aHl,z'e v eAr,rHc'rBeHHo crb peIxeHLIq 3 Korur,r Alrff HopMa;Irurx cucrev (

PatAe,r 4" flpo4ornneturre petuesrafi. Yclonu{ no4nuuefiuoro pocra. HenpqprrnuzuI 3aB?IcptMocrb pelxeuufi or
FIaqaJIbHbx AaHHbx r{ upaBorl qacrl{.

3aratu Kouru Am ypanHeHl4t n-ro [opqAKa.
FraqaJrbHbx r(aHHbx. Teopeua o crelleHu rnaA4ocrl4 peIxeHI,Iq,

I,a:Aer 6. Iluueftnue ypaBHeHr4s. u cucrerru fiuuenusx [V. Csoftcrsa peureuufi ru'Isefit+n< cacreM. IluHeftHtts

creMbl peureunfi mlriefinoro ypallueHzs u elo csolzcrea.

ee v qacrHoe peul€rHue. flpuutlun cyrleptro:l4ulru.
iII4 IIOCTO'HHbX,

ollcleMa pemeuufi, tl6rqee

h elo csoficrsa. @opvY,ra

a/ ^-- ^,.- ^--,lrasAer g, Jlnsefrurre ypaBHeHr4e n-ro nopf,AKa c rIocroqHHbMLI roeQ$uqueHTttMlI. )(aparrepucrl'IqecKoe

) " 
PerreHl{e') PeIrreHI{e'

I neHvs c rocroqHHbult xoefrSrauuetrraum, 9acrsoe pelrleHue.

( eAeJreHHbrx xoorf<pvruueHros. N4e'ro1sfipua\uvt rocroqElHbDl.

flaue,r 1tr. Jluuefiubre cprcreMu AV c rrooro.,rHHrntar,r roe$Sr4rlr4er{TaMl4. Xapaxltpucra;'tecxuit I\dHoroqJIeH.

Ilpegcranneuue o6ulero peureHl,It,

Pa:Ae,r 12. Jlurteitl.*,re HeoAHopoAHbIe cucrep.trr lV
petueHu.f, MeroAoM HeorlpeAeneHHbrx rcos$Ququeuron.

Fa:Aer 13. Kpaenue 3a,{aqu gttt r,uueitHoro ypaBHeH

Fa:Aer 14. AeroHoMHbIe cllcreMbl. (DaronQe npocrpa
or4creM u rax csoficrsa. Oco6rte roqKI,L

Fa:Ael 15. Ycroft.{usoc'rr ro Jhuyuony. Ycrofi.{uuocrr HyneBoro peurenrait ltlueitnrrx clutclelv{ c

locrosHHbrura xoe$QuureHraMr4. (Dynxqu.a frrryuona. Teopenta Ikuyuond o6 ycrdiiulllBoc'rl{,
'feopeua o6 ycrofi.rr.rBocrll tro [epBoMy npu6lnNeHl{Io.
ParAe,r 16. O poro noprAKa c nocrosHHlstorla xooQ$LrUI4eHTiu\4Ir.

lfpy6ocrr or:o6 creM Broporo ilopqAKa,

Pa:Ael 17. ilu soft cucreubr no napaMe'rp1l. CllcreMa ypaBlregtlfi e

Baprzarluqx. Pasno)KeHl4e peureHl,Ifl, B pfl,A rlo greneHtM MaJIoro [apaMerpa,

C oAe pxaulr e np a(ruqecxltx zausr wit rr o AI,Icu4rIJt I{ H e

Pa:qe,r 1. Merol lr3oKJrr.rH. Yp nueHu.a c paClenruouuMllcq [epeMeHHbntv i Peuleupe saAa'1,

Pa:aen 2. O4uopo4Hbre ypaBHeulz.s v y rl.f, cBo,{f,ulr{ect K oAHOpoAHbItu. Perrtesue 3a,Aar{"

Peuresze 3aaaq.Pa:qer 3.Ilusefisue ypaBHeHH.s [epBofo n

Pa:Ae,r 4. VpanHenr.rr{ B rroJlHbx 4uSQepen . Peruenue 3anar{.

ParAel 5. Ypanneur4l{, AorlycKalourrle nonv>keuue fiop.flAKa. Peurenze la4afi.
ParAer 6. OAsopo,Auue ruauefiuue HeHUfl n-fo [oprAKa c rlocrotFlHl,nMu xoeS$uuueHrilMr.I.
XapanrepuorrrqecKoe) ypaBHeHue. Cny.lafi upocrux LI KparHbIX ropnefi. Peuresue 3aAar{.

ParAer 7. (Jauopoausle luuefiHbne ypaBHeqlrr n-ro [opqAKa c rrocrorHHurrau xo]r$rfuqueurantu. C.nytail
KoMnneKcHux ropuefi. Haqalluue ycnoBr.rr] Perueuue 3aAaq,

Pa:Ae,r 8. FleoAHopoAHrsre luHeftnrre ypaBHEHI{r n-ro tlopflAKa c lroc'to.sHHblMtr I(o3Pa:Ae,r 8. FleoAHopoAHrsre ruHeftnrre ypaBHe
perxeHr.{.f,. MeroA Bapvaq:au locroflHHbx, PQruenue 3aAatr.

dldrmquernrauu. 9actnrre



Pa:Aer 9. I(paensre 3araq:a Als tuueirHblx ypaBHeuuft nroporo roprAka. Onflr:ae.rl4roJlb Bpoucxoro,
OyHxqzr fnlnu Peuresu ) 3aAar{.

os@ QuqueuraMl4. Xapanrep4crTl{uecKllfi MHo ror{JtteH,ostp QuqueuTaMr4. xapaKTepllcrTrl,lqecKllfi MHO ror{JlleH,

rostf$nuueHraMu. Cnyvafi l(otvllJleKcHrrx ropueft,

I'a:Ael 12. Heoanopo,4Hbre mruefiurre cr4creMbr c rlocro.sHHurr,rra xoeQQ[urreHTaMl]t. Clrnc,xauze qacrH6IX

prerueuufr MeroAoM HeorrpeAeneHHbrx xoeQSi
I'erueuue 3allarl.

Y.rofiuluocrr" oco6r,tx TOqCKPa:4e.r 13. Vcrofiqusocrr HyneBofo pergeuu.r ruuefiurx cr{creM. i

ne:ruuefiurx cl4creM c rroMolllbto I{ccneAoBaHpl.s crncreM nepBofo npu6ruNcne:ruuefiurx cr4creM c rroMoulbro r{ccneAoBadras cucreu nepBofo npu6ruNonIzr. Pdpueuue 3,aAar{.

I'ar4el l4,l4ccrcloBaHue ycrofivlrnoclu oco6oft HoBa.I)emeHHe 3aAiaq.

l'alael 15. Oco6ue roqKr,r luueftHrx cucreu. Oa ,I HerilTJeftHr'x {ll{cleM,
Ita:4el 16. Ilpou:noAHar perxeHr{.fi ulcrevmi!Y no r Hut;ttrl. flpe4crarBJlelnlle

F)eureHuq araSSeper-ruuirnbHofo ypaBHeHvr n !n4e pr4a. PeueHlre 3arar{.
Ita:4el 16. Ilpou:noAHar perxeHr{.fi ulcrevmi!Y no r Hut;ttrl. flpe4crarBJlelnlle

5. OEPA3OBATEJIbHbIE TEXHOJIO| I4I{

lruueuron r.I MeroAoM napuag4u rlocrpt11l16x 3a4aqa Kouru.

rrepeMpHrrof o:D LIcrIoJrL3ylollctl

c npI4MeHeHrIeM AKTI{IBH6I:X 14

B npenogaBaunvr Ar{crII4nnI4H
pra:uoo6pa:urre o6paroBareJlbHble re
ptHTepaKTr{Br{brx MeroAon o6yveHna.

Axrunnue u r{HTepaKTI,IBHbIe

. HHTepaKTHBT{bre JreKu}Iu (rto Bc

. fpyrroBbre ArzoKyccuu (no nceu reuay).

5. OUEHOqHbTE CPEACTBA Anfl TEKyUI wocrl4,,
TIPOMEXYTOTIHOiT ATTNCTAIII,IU IIO I4T IJII4HbI II

YIIEEHO-METOAI,ITIECKOE OEECIETIEH AI;OTbI
C'TYNEHTOB

Tercyuruii KoHTpoJrb ycn eBaeMocrll
Pefi rlunr-rcourpo.nr J\b 1

<<3letreurapHbre MeroAbr trHTerpup(inauun ypanHeuufi repBoro uopnax{ u ypa nHeuuil,
'cKarculnx rroHrd]fieHrre [oprrAKa. lln'qerpnpoBaHHe rusefiuux ypanueuuii H c:Hc'I'eM BbIcAotrycKarculnx rroHrd]fieHrre [oprrAKa. llu'qerpnpoBaHHe rusefiuux ypanueuuii H c:Hc'I'eM BbIclrrHx

IIopqAKoB))

l. Peruuu ypaBHeHrre xy' cosv, - y cosL

2. Peuram 3aAaqy Kouru 2(x + y4-.)dy --
:i. Peruprrr ypaBHeHHe y' = xy - xy3.
zl. Hafiru.{acrHtrft r.rHrerpan ypaBgeHur (\x + i)a* + (lnx - y3)dy - 0, y.Uonlrer,Bopflroqnfi yclon:aro

1t(1) = 1,

li.Hafiru o6ulee pe[reHr4e, rdclorb3yq MeroA no46opa: y" - 2y' - 3y = -4e* 1- 3.

(j.Hai,lruo6uIeepeueHI4eMeToAoMnapuauvria:y,,+y=_#'

7. Peururr 3aAaqy Koruu: y' = -2y I z - el',2' - -3y * 2z * 6e2',y(0) - z(0) == 1.

8, flocrporatr runefinoe oAHopoAr{oe au$SgpeHrlrranbr{oe ypaBHeHlre (nosuoxHo $ruee HLr3Kofo nopn,4rca)

o IlocrorHHr,ruu xoeQ$?rrIHeHTaMr{,,41r rcoroporo fynrqvfl!t = xe* cos2x - qac1rtoe peureHue.

Peftrnur-nourpo.nr J\b2
<<3asucuMocrb petueHufi OIY or uava"r,rrHbrx AaHHbrx u flapaMerpoB. Ocsdnr,r MaleMflTurrecKorii

Teopuu ycr lfi.runocru>>
0y

1. flpra y(0) = 0,y'(,0) = L + lt,uai.nuf^y" Lt = 0,ecrvry" - 3y +sinpry = pf.

lL.lIpu y(2) = ys naiaru #"0"/o = 0, 
"dy 

y' - y - 2y' + 4xyo.



- t + l}tty

I4ccneAo Barr yc1oft ultB gcrb IIy JI elloro pemell Hs

cru ycrofivl4Bo HyJIeBoe pe[IeHI4e cucretru iL =

OCTI,I IIOJII,IHOMa, 14CCJIeAOBpTL a0HI\,{IITOTI'IqeCK'yIO

ycroiluunoc:fb HyneBofo pelxeHzfl ypaBIIeHLI4 y. + y
9t. Haueprurb Ha rJrocKocrrl 0xy scrcus rpaeicropufi
JknyHona ru6o HeraeBa rrccneAonarr ycrofiyllBoc'rb

Pefiruur-r
<<Sleruesrbr KaqecrBeHHoro aHaJrlr3a ilvld.

IIpoI'I3BOAHLIMIT

o BeKTOpHOfO rIOJIs.

lu sefi soro oAHopoAHor( nufoo KBa3ITJII'IHefi so ro
ypaBHeHr.{ x lepBpfo IIopflAKa.

4.. MeroAoru u'rr ui:rerpanbHyro rroBepxHocrb nunefinofo 
]11-t_,lp:oi"^t'o 

-rru6o

KBa3r{Jlr4H Trrbrx {rporr3BoAHbrx nepBofo noptAKa, npoxoAquyFJ qepe3 AaHHoe

HaqZUIbH0l

l\ls Br,rAaqr4 KoHKperHbrx galLauuit ltc{omeyrcrcx Marepllanbt c6dpuura: C(5opruur 3a,I(aq ro
uoqtlcJleHlto [3ner<rportrmrfi pe:cypcl/ B.K. PovrauNo

[fonpdcu
l. OcuosHbre rroH.rrrlrr: au$$epeuquzurrHop y

)/paBHeHr.rq. ZurerpanbHbre KpuBbIe. feouerpuuecrcu
2. VpanHeHur c pa3Aenqrcql{Mrlct nepe{teuulruu
oAHopoAHo|o ypaBHeH14rr.

:i. IluneliHlre ypaBr{eHr,rr nepBofo ropflllKa. {panneu
z[. Hopuzurb,Haq cucrevra au$QepeHllnanbHbx ypan

LIaJIbHbx ypanueuufr x uurlrpiulbHcl,My ypaBHeHlIIo.

fl sallaqkr Kouru .qli cucreMsl ru.Idl$epeHuuaJIbllbIX

eHufl. Anfl ypaBHeHI4q /?-ro flopu/]F:4.

euufi. Csoftcrsa pelreuafi o,4uopo4urtfi cl{creMbl

[ 1. IIuHeftnbre ypaBHeHrz.s. n-ra ropf,AKa, 9adrnoe peureHr.re.

rfQraqraeurarr,rn. Xapaxrepncria.Iecxuii MHofoqJleI{ ur

BeHHbrM 3HaqeHlr.rrM (Bce cn}t.raa).
c rrocro.flHHbrMr4 xoe$ftrvquerrraMrr. Peureunx,

ft tconuexcusrx r<opue{.



74. JlusefiHbre cucrenarr gn$SepeHrlnaJrbH
(:parHbrx xopHeft.

x ypanueunfi c IIocro.gHHbIMt4

15. Oco6ue ror{Kr,r u drasonufi noprper ruuefiurx crrcreM Ha nnocKocrr.r,
16. Ycroftqr.rBocrb no Jlsnvuosv. Acral,r qecKar ycroft .runocrr. Ycrofi qr,IBocrb

rusefrsrx clrcreM c rrocrosHHrrrvru roeSQu
17 .I4ccrctoBaHr4e ycrofivunocrrl c rroMorlrr+ Syuxquu Jlxuynona.
I 8, YcrofiqrrBocrb rro repBoMy npu6nuNeur,rio,

Ca Hafl paoora cryAeHToB

3aaaH fl K TrrrroBoMy pacqery
L Peuurr 3aAaqy:

a)xy':2y(x + l);
b)(x+y)y'-2x+y:0;
c)Y'+2Y:x+l;
d) (3x2 + 3y sinx + l)dx + (2y-cos x)dy:

2. Peururr 3aAar{y Kouru:
a) y' + 2yh:3;y(0): l:
b) y' + xy : x2 + l;y(o) : -2;
c)y'+ 4y:4x + 5;y(l): 1;

d)xy'+y:4x;y(1):0.

3. Peururr 3aAaqy Kouru:
a) y" - 2y'- 3y : 0;y(1) : 0;y'(1) : 2',

b) y" t 2y' - 3y : o; y(-1) : I; y'(-l) : o;

c) y" * 2y'- 8y -- 0;y(0) : 0;y'(0) : 2;
d) 2y" + 3y'+ y:0;y(2):2;y'(2):-2,

4. Peruurr ypaBHeHr.rs:

a) 2y" -y'-y: x;
b) y" ' + 2y' : cos x',

c)y" -y'- l2y:2rt
cl)y"'-y" - 2y0 : I;
e:)2y"+2y'+y:x-l',
f)y"'-2y"-y'+2y:3x.

5. Peururs cncreMy ypaaHenuft:
5.1.

2r 5.4. I
2.: ',,, { i 

: ,!,,: *,t!t 
,., .. tt

.t^ lt7: +'t * lt *2t

reHrs. arrecraur,rr4 yp oBH.s c S oprr,rup<

o 6 yv ato ulr.rxcf, rro Ar4crltruntrHe o Q oprvrnrerc{ or4elbHblM AoKyMeHToM.

Hur4eHTaMr4. Cny.rafi

r{yneBofo peIIIel{I4t,Ans

, -- ),, + )-

t '- +tl - :'.

r: i,t/-ii:

ItO CTI,I KOMIIETEHIII4I'
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ofoc Bo

Ilant4q ue n r,re rrpoH uoii
6u6ruorer:e Bn[-V

I 2 J 4

vreparypa
l. (DH,rHnnos A. O. BseaeHr4e B reopruo
luQQepeH quar b H br x y pawrcuui't : V,{e6Hfi x, [4s4.
2,-e, ncnp. M. : Korvr K H rz ra, 2007 . - 240 c, - I S BN
917 8-5 -484-007 86-8.

200'l !ps.4allug_o_ry/d/_qah,
stud/nrath-st879.htm

2. C6opuur 3aAaq no 4u$$epeuuuzIJIbHbrM
ypaBHeHnrM / rOu,rnnnon A. O.. - M.: KHuxHurfi
rov lll46POKOM,20l | -240 c. - ISBN 978-5-
397-01632-2.

20tl ://l<vrn. prrb kin. ru/n ub/Lt oli/F

.tXrpp-vD-llpdl

3. flparrnuecr<nfi rypc 4raQQepeuuuaJrbHblx
ypaaueuHfr h MareMarnqecKoro MoAenl,tpoBaHuJt.

I(laccuqecrue u HoBbre Meroabr. Herugefturte
N,rareMarnqecKhe Moaenh. Cntuuerpu.r u

npHHuhnbr hHBapuaHTHocru [3nexrpoHHt'tfi
precypc] I A6paruvoz H.X. -'2-e .43n\., Lon. vl

rlcnp. - M. : @II3MATJII4T, 2012.- 332 c.-ISBN
918-5-9221-1311-9.

2012
br!
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1. JIer<ur.rra no reopnl.{ o6urrcuoeeHHrtx

auSQepeHuuaJlbHbrx ypaaHeHril / flerponcrcnft
11.f. - M. : OI43MATJMT', 2009 - 208 c. - ISBI.J

918-5-9221-t 144-1.

lrtl ;r s : //'9, w'ry$br;1q!flfg/l> o o
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8. MAT E p I,IAJIbH O -TE HI,ITIE CKO E O E EC IIEqEHI4E AIIC iltI4tIIJrLrHbI

{ru pe anzs arlu r{ AaHH oft ApI cqunrnHbl I,IMeIorct
nreKrlr.roHHoro 14 rrpaKrr4qecKoro Tr,ua. llpai(TplqecKHe

MeroAoB (405-3).

crlerlr4aJlbHuta n6velr\eHI'4.A 4xfl. I1po]BeAelF{l{ A 3"aHflTl4r4

pa6orbl npoBoA-srpt B n4eioparopl4l,I qucJIeHrIbIX

npofpaMMHoro ooecnerreHa-s :flepeueur rrctronffi yeMoro
L Microsoft Excel
2. Maple



Pa6ovyro rporpaMMy cocraBuJr :

tc.Q.-n.u., AoueHr xa0elpu OAuII M

PeqeuseHr (upe4crannrelr pa6oroAarenr):
3aM. Ar4peKropa ro pa3Br4rr,rrc ooo (

llporpanrnra p 3B

llporoxon J\b ro
3ane4yrcrqufi naSe4pofi : r.1p;rvr.U., .qoIIeHT

Pa6o.{as [porpaMMa paccMorpena u oAo6peH
0 I .03.02 <llplrua.uuafl MareMarvKa u kr

IlpelcelareJrb KoMrrcerara : 4.S "-u.u., u

n IO. B.

Koxun A. B.

ur.r ra$egpu OAr,rlI

rcon B. !.
Ha 3aceAaHuu yue6uo-ueroAdqecrofi

p Aparenau C.M

noAnucr)

noanucu)

noAnucr)

noanrcr)

ccuuHanpaBreHu.s



Pa6oqas ilporpaMMa oAo6pesa ua

Ilporoxon 3ace1aHus xaSe4pu J,,lb

llaneayrouzfi xa$e4pofi

Pa6o.ras rpofpaMMa ogo6peua ua

Ilpororcon 3aceraHurfl ra$e4prr Ne

3f ane4yrorqufi xaQe4poft

I'a6o.{as [porpaMMa o4o6peua na

Ilporoxon 3ace planLrs, naSe4pu Jtlb

3i ane4yrouqrzft xa$e4pofi

JIIICT EPEYTBEPXAEHllfl
PAEOTIEtrI II f PAMMbI AI,I C UUilJII,IHbI

y.re6uufi rog

loAa

yue6ulrft ro4

ro,qa
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