
pa3oBaHuq Poccuft clcoii Oetrl,epalqu u
erHoe o6paroaareJlbHOe yqpexr,eHI4{}

pa3oBaHr.rt

rfi yu
fpur roBtr Ix))

YTBE

llpope

20.,1h.

P AE O IIA.fl TI P Qf PAMMA AI4 CIIIITI JII,IHbI

Hanpaueuue noAforoBKtr: 02,03,03 <\4areuarurlecKoe o6ecneuelrue v a,[:M].IHI4crppIpoBaI{I4e

UHSopnrauuoHHbrx u.rcreM))

llpo$alr/nporpaMMa rroAforoBKra: <flpoerrli,ponaHr.re H 3arrllrra zutpoprr,raqrloHHblx oI4cleNI n 6as 4aunux>

Yp o n eu r Bbrcrrr ero o 6pa: o nau u n'. 6 at<atanpuy'r

Oopvra o6yueurar : oqHa.fl

CPC,
qac.

3aqer 0 ouesrcofi

3a.tter- c; ouenrofi

IIo

iauQu"non

u0&, l?4

,O,opnta ilp0Mex)/TotIFtoi
ATTECTAIII4I4

(:rrc:aueu/:a,rer/3aqer c
TpyAoevrocrr

rav. er,,l \ac.

3 / t08

3 / 108 54

B\agurvrup 2019



l.

ypaBHeHI4S) flBJIgeTqrI ocBOOHI4(l OCITOBEIbIX

ypaBHeHl4ft (reopqtra cyuleorBoBaHl4t vr

croftuunocrz).
ecrBeHHbIX MeroroB IlccJxeApButnus obrxuolBer{rlbx

B CTPYKTYI'E OTIOTI BO

) orHocl,ITcs r o6q:arelr,nofi 4acru yue6Horo rJlarlta.

rrs>> onlrpaeTcfl Ha cJIe,4yIOtulI40 AIACIII4nJIIIIHbI:

M are M ar I,r q e c rcu fi arral rr4z, stu:aeitlnas al re 6 p a, aH aJITITI{ qe

Ee r{3yqeHr4e [o3BoJrser o6y.raroqlinrcr lrplto Htler 3lla]rzq s o6racrl4

MeroAoJrorr{r4 pr reoperl,rqecKl4x MeroAoB pelxeHl{fl lanFreuufi, KarIecrEeHHC)ro

LrOcJre! - qHOOIll . ,A tarXe U3yr{eHHe

ypaBHe eccax.

qHouru. r\ rilKrKg r4-Jy lular4rt

eccax.

OEYTIE HVIfl, IIO IU4IC I]:HIIJI PIHII

cqLIrIJII,IHe, COOTHeCeITH4Ie C [naHI{pyeMbIMIz

JrbraraMr4 ocBoeHar OfIOll
Koa $oprurrapyeMb'x rcontneresqufi

K

YponeHr
ocBoeHIlt
IMIIETEHIIHH

lhaHupyerutrte pesyl4r'alst o(

AT4CUH IIJIItHe, XapAKTel)I43'y]o

$opr,auponauur rcov netr:H qafi

ocBoeHI.lfi KoMrle'feHU

OIIK-I. Cnoco6eu fl pHMeHtrb

QyHAaMeHTalbHbre 3HaHnq, fioJilyqeHHble B

o6racrN Ma'reMarHqecrcax n (uln)
ecTecTBeHHbrx HayK, I,l I4CnOJIb3OBaTb' HX B

n po$eccuoua.nuuo fi Aefl TeJr bHocrl4.

acTHqHoe 3gars 6asosrte HaBE,rKH, ttoJIyqeI

MareMarrqecKl4x a (unra) ecrJeclaeur

Vuers hc[oJrb3oBarr 6asobele :]Hi

MareMar[qecKax u (wnu) ecjTecr

npo$eccraon ar sHo I Aefl TerbfiocrH.
BraAerr HaBbrKaMH err6op4 t\{e[oAc

npo$eccuonalsHoft AelsrenrHtlcrl
reopgf Hqec Khx s HaH ql4_r_

OIIK-2. Cnoco6eu rpr4MeHqrb
co BpeMeH H br ft uarenaarnqecrufi anrlapar,
caqsaHuuril c [poeKTl4poBaHHeM,
pa:pa6orrcoft, peulnil3aquefi lt oueurofi
KaLrecrBa npofpaMMHbrx [poAyKToB ll
npofpaMMHbrx Kor\4rJleKcoB B pa3lHr{Hblx

o6racrqx qeroBeqecKofi aecrerrHoctt4

acTHr{Hoe 3uaru:
. MareMaraqecKne ocHQllbl llp

14 fl3blKoB [lporpaN4M+{p()B,zlHl

6ag AaHHIIX Lr

MOAenn4poBaHI.{q;

. MaTeMATilLIeCKHe MOIOAI'I O

HaAdxsocra rz a$Sercfrulrrroc
rpoAyKroB;

. MaTeMaTL{qecKI4e Mr3TO,4bt

lru$oprvraqr.roAuofi 6eson
paspa6orrce !i sK{lr4yara[Iu
npoAyKToB r4 nporyraMMHblx. K

Ynrers ocyrqecrBntrb o6or;uc
MaTeMaTUqecKUX h KOMTIbIOTepHbIX

ueo6xoAluuoro nporpaMMFrofo o

perxeHhr.r :a4a.r npo$eccr.roH?Jr[,Fro fi
B.raAers HaBbrKaMl4 rrpuMerlreHnr A

[porpaMMHofo o6ecre.{Quns
KOHKPSTHbIX 3AAAq.

o6yveHua no
olut,t{e :)Tarlbll

fi r(norcenarelz
ATI

oJryqellLIble B

c]'BeHFrblx HayK.

rle 3HAFIHfi A3

ECJTCCT,BEHHI,IX

o6racru

o6laclu
HayI( B

IOOpQ l\{erIO[CtH,

Ae'TQJIbHOCTI4

perueHr4,{ 3a.II,Zrq

Ha OCHCTBe

rQBbl rlp()rfpaMMupoBaHHt
{Nlpi)B,zlHl/ltl, opfaHln3aU14a

lr KoMnbrcTepHcrfo

lOAI'I OII€HKI4 KaqeCTiBa'

KFHBFTOC'fl4 rltrrofpaMMHlblx

Mr3TO,4bl OpfaFl[43alllll.l

6egonrtouocrpt [pI4
r\y ararvti npof paMMHhlx

IIV] HbIX, KI] M NJICKCOB,

o6or;HoaaHHbril su6iop
)TepHblx N{EroAoB, a TaKXe

Ilrof() o{5ecneqeHI.rs nph
H?JII,FIOfi AE'ITCIbHOCTH,

)tlteHnt AIIHHbIX Mel'oAoB 14

rqHHr rrrpl4 peileHHu
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O6ur xHose H Hrre araQQepeuquaJrbHble
ypaBHeHHr (OAY). O6urue roHqrht.
flpnvepur a: du:uxr,r.

1
J I 2 z 3 2/sQ%

2
flpocre i ur.re M eroAbr orbrcKaHht
oeule Hu il.

z z 2 a
J 2l 50tY'

J

Hopvarruure cucreMbr OIY n cBeaeHHe

ypaBHeHt,rfl n-ro noprAKa r Hopvzutruofi
chcreMe. CyurecrrronaHue u

eAh HclBe H Hocls perueuufi gln
HopMarbHbrx cucreu O,{Y.

3 3-4 4 6 2l s0 %

4

fipoaoaxeuue peueuui. Henpeprtrnan
3aBhcHMocrb peueuuil or Haqarbt{btx

AaHHbtx 14 flpaBoil qacru.

a
J 5 2 a

J 115 /o []eftruur-rou'rpolu I

5

llnHeftuure ypaBHeHur !r cr{creMbl
rHHeXuux OAY. <DyHaaMeHraJIbHat

MarDhr-(a n ee csoiicrsa.
J 6 z tt5Q%

6

Jlu uefi Hure HeoAHopoAHbre chcreMbl.
O6uree u qacrHoe peu.teHile. flpuuultn
cy nepno3fi r-u4n" Ooprr,tyla Bapl{aunu
nocTofHHbtx.

J 7-8 4 6 215 /o

'7

JIuuefiuue ypaBHe:Ht,tfl n-ro fioptAKa x HX

csofi crsa. (DyuAaueHralbHafl o{creN4a
peLueHu il. O6uree peureHhe.

3 9 aL a
J l/5c 9/o

8

Onpe4e,rure,r u Bpoucxoro cucreMbl
peueuuii ruHeilHoro ypaBHeHut H ero
ceo ft clsa. Oopnayra JIuyn urrr-
Ocrporpaacxoro.

3 l0 2 2
1
J 2t5 /o

9
IlnHefiuure ypaBHeHne n-ro uopf,AKa c

nocrofl H HblM 14 rcoadduuHeu'rauu.
ll 2 2 J 2 I 5Q9/o Pefiruur-rcoHrpon,2

0

Jl u ueirHure HeoAHopoAnbre ypaBHeHar n-ro
nopflaKa c nocTorHHbtMh
xoedduuaeuranau. Llacruoe peuleHHe.

a
J t2 2 2 3 2t5 9/o

il
Jluuefi Hure cncreMbt c nocrof, HHr,lMrI

r<oo$Su qraeuravu. Xaparrepr4cruqecKoe
ypaBHeHr4e h npencraBJreune peueunfi .

5 IJ 2 2 J 2t5 %

2

JluHeilHure HeoAHopoAHbre chcreMbl c

nocrorr HHbr MH xooQQraqueurauu Oopnayla
Bao valdwl,t nocT of nHr,tx.

J t4 2 2 J 2 I sq9/o

l3 AsroHo[lHsre cucreMbt. Ycroftqnsocrl. l5 4 2 o Jt) 9/o

4
Oco6ure roqKh. (Da:osurfi noprper
aBVMepHbrx luueiiHurx cr4creM.

a
J l6 z 3 |,s I 5,0%

[uQQepeuuupyeMocrb peuenufi no
napaMeT0v.
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ArrcuIlrlJIlrH l)

. O6ruue noHsTus. Peureslte O/[V a ero

arlbHble AaHHbIe ln 3aAaqa KourH Arfl OIry.

uit. YpanHeuur c pa:lel#olunM.acr [epeMeI]FIbM.lr'

eHuq B rIoJIHbx ara$$epeHultwtax. Mer:oA IloI{I4xeHI{.u

ypaBHeHI4q n-ro hopr:ra x uolprlalluoii cl4creMe.

I{ Ans HopMilrIbFIbIX bzcreu OAy'.
Horo pocra. HeupgprrBHall 3aBlitctrru\i{ocrr, peruenzfr or

ocl,ITenbHo crapureft nproupactpproffi u ptx cBeAfl:II'Ie K

opeMbl o cyuIecTBoBaHI'Iu LI eAIIHCrBeHHocrla pelueHus

oAoJIXeHI'Iu u HerlpepblBHofr sanzcu-Mocrl4 peurenufi or
HVIfl,.

[Y, CnoficrBa perreHl'1fi ruahretiubD( clroreM, Ilusefisas
TeMbl perrregufi masefiHoro ypaIlFIelnfl, )rr ercr cBcrjlcrBa'

ee v qacrHoe peueHue. flpnuqian cy[erpno3I'IIII4I4'

M arpl4 ubl. (D optr,tyla Bapv; a\Vu [o closHll bx.
ofi crea. Oyu.larueur urbHas olzc'relua perueHllfi ' 06rqee

fi mlnefisofo ypaBHeHllf, I{ r:x) rlBoficrBa. (Dc'plry:ra

,ocroqHHbIMH 

rcoe$$uquentraruru. XapanrepucrlrqecKoe

ocroqHHblMu r<osSQralnefirarwa' t{acrnoe pelrleHlie'

roe$tf lttuenroe. Me'roA Bppnaurl4 t4 nocroq FIHbDl,

rcoe$tf zqueHTaMI'I. Xaparltpzcttzrecxufi N{Holor{JIeH'

ocrosHHblMu xos$tf lrquenfavlut. O'rucrasue qacrrl{oro

opMyla Bapvu\uvr nocroqHHilx peuleHllfl 3aAarIZ lloruu.
t Broporo ropqAKa. (DyHKutdg: n'puHa.

flcrBo, Berropuoe IIoJre. Tpaerxtopi'ru aBTolrIoMlFlbIX

Pasge,t 15" Ycrofi.{zsocrr, lro Ikuynony. Vcroft.I[socrr HyneBoro pemeHl,Irl rulneilnrrx cl4crelui c

l-rocrosHHbrrtlu xoor$r!uur4eHraMr4. @ynrqur Jl.arrynona. Teoperr,ra lkuyuona o6 ycrqifutrtBo,sTu.

Teopena o6 ycrofturlnocrlr ro nepBoMy npuQluxeHl{Io.
'Pnrne.n 16. Oco6r-re roqKrz lunefinsx cdcTeN4 eropporo ilopsAKa c rIocrosHHFIMLll rostpSnuueHriIrMt{.ParAer 16. Oco6ue roqKl4 lusefiutrx c

fpy6ocrr oco6rx rorreK aBToHoMHbIx nelunefiHbx cucreM BTopofo nopqAKa'

ParAe,r 17. [uSQepeHur4pyeMocrb petueuz{ noprvranrsofi cucreMbl IIo uapavre'rp{. Cllcrelra ypanueullfr n

Bapr4arlr4qx. Pasnox(eHl4e peIxeHLIfl, B ps,A rlo qrenel{fiM MaJIofo lapaMerpa.Bapr4arlr4qx. Pasnox(eHl4e peIxeHLIs B psA rlo

Cogepxauue
ParAer 1. MeroA LI3oKJIITH. Ypannenua 3a.AaLrI.

Pa:Ae.n 2. Ognopo4Hbre ypaBHenvIsvy Lre 3ilAar{,

rxeHI,Ie 3aAaq.

rueHlre 34.[aq,
sAra. PeureHl4e 3a.qaH.

-ro [op.rIAKa c IlocrotaHFnM14 xtlstptfuqueHTitML{.

KpaTHbrx r<opnefi . Peuresu.e 3a.Aar{.

PasAer 7. Oanopoaurre luueftHbre ypaBHeqrar n-ro [opflAKa c rocroqHHrrun rcolr$r$uqu:esrauu" Cr4rqair
K(lM rr frer('.rJr-rv rrnnrrefi Hnqa nrrrrre vcfirtp.rtg Perrrerr e en rrarrKoMrrJreKcHsrx xopnefi. Haqzurrsue ycnoBr{r] Perueu..e 3aAaq.

p e rx eH r4q. M eroA BapvarJvrvr rt o croqH Hr,rx. P Qureuue 3 aAar-I.

rrocrosHHbrl,ru xoe{lr}rrutll4eHTaMI4. 9acrrrsle



HHfi BToporo [opsAKa. C)npe:4eJl]ttc::Jlb Bpotlcrcot'o'

oe$OLrqt,teHraMI4. Xaparrepzprarl€rc KI'Iii MHof orlJt eH'

Cny.a27 rlpocrblx H KparHbIX xopueft. PemeHl'ie 3aAaq,

[,a:ael 11. Iluueiintre cr4creMbn c [ocroffHHbrMr4 xos$SuqueHTaMl{. CnyqnT KoMilrtsKcHblx I(opH.eR'

F'eueHne 3aAaq.

[,a:Ael 12. HeolnopoAHbre lusefiutre cucrQlrtr c rrocro.flHHurnlu rcoe$SuIIVeHTaMI,l, Ctrrtcxanue rIacrHbIX

nerrrenufr MeronoM HeoilDe.rleJreHHbrx rooddhuraeHToB r.r MeroAoM vapuaryitu nocroflHl{rJx. lla4a'{a Konz.

ugeftstx cllcreM. Vcroftqllsttq'lls oco6rrx roqeK

M nepBof o npu6llaNeur'Il. PelrrreH pte :li a/Iaq'

{K}I c rloMoultro SyHxquu Jl.rnynona. I}emesl4e 3aAaq'

Ira:Ael 15. Oco6ue roqr(u rrfi noprper. @agosrre noprpetr,l seluuefiurrx cl{creM.

Ira:Ael 16. llpou:noAHafl rrapaMerpy r4 no Har{arbHbll\i{ A@HnbnM, flpe4craLuenue

pettreHu-fl 4r,r$$epenqrnanr Aa' Peueuue 3aAar{.

5. OEPA3OBATEJIbHbIE TEXHOJIOTIIII

B upeno4a.l;alrll:l- ALIcIrHrInI4Hrr <TeQpur

trlasH oo 6pa:n ue o6paroBareJlbHble rexHonoluu
$yHrqufi KoMrIJIeKcHofo nepeMpHHOro)) IacflorE3yrcrTc-fl

KaK TpaAI4IlHoHHbIe, TaK v c rtpI4N'IeHeHI{eM aKTUBHbIX r{

14HrepaKrp{BHbx Me'roAon o6y'reua.r.
AxrusHbte II I{HTepaKTHBHbIe MeroAbI o6yueutlr:

6. OUEHOT{HbIE CPEACTBA Anfl TEKyIIIEI O KOHTP OJIfl vCIIEIllA lolMo cTI{,
rrp o MEXyr orrH o fr ,q,rrn cr AIII{u ro ur orAM o c B o EHII,44 9-]ry]l[q[bi.I4

fnq-nCgOll OSBC1ETIEHI{E CAMOCTgtI'l'HJIbhOlfI l AEOTblt
cTvAEHTOB

Tercyuru{ KoHTpoJrb ycrleBa€Mocrlr
Pefiiunr-rconrpo.nr J\b1

<<3.leuenrapHbte MeToAbI nnrerpupQBaHufl ypanHeullfi rrepBoro nopn4rcf r'r yparlueulrfio

Aorryc6arculgx troHnlr(eHue [opsAKa. LlnterpupoBaHIre .nnHefinr,rx ypflBHeHnia u cncleru B[,Icluux

II0pflAKOB))

l. Perunrr ypaBHeril4e xy' cosL, = ! co:;L - x.

2. Peururr 3aAaqy Koruu 2(x + yr)dy -- ydx,I(0) = 1'

3. Peururr ypaBHel{Ide y' -- xy - xY3.

* (lnx - y3)dy - 0, y.l,onherBoprrtotutlft yclonnro

"Y" -2Y' " 
3Y = -4e*'f tr'

6.

1. = z(0) '= lt'
g. o)Kr{o @oree, r{M3Koro uopflr(Ka)

c -- ltac'[Hoe l)eilIeHl'Ie'

<<3asncraMocrb perrreHrafi OIV or naqahr,Hbrx AaHHbIx u rrapaMerpoB. Ocn(let'r MsfreMarrrqlecrcofi

TeopIrIr ycTouquBocTn))

l. flpu y(0) = 0,y'(.0) = 1* p,uairrw#!}" p= 0,ecruy" -3y + sinpy == lfli.

2.flpny(2) = yo Haftru *np^To= 0,ecttuy'-y - 2y'+ 4xy=.
d!o

a

a



3. flprz /(0) = y(0) = 0 uafirz ,*n 
"u = ,j,..n" 

{o ;t=tr::!'
4. Perunm KpaeByrc 3a1avry y" = 4y + 2, y(q) - !, y(x) orpaHl'IrreHo IIpu tr + '+d).

5. flonl:yacb olpeAeneHlreM ycroftuunocrr.r ri,o Jknyuony, BbI.scHLITb ycroftuznocr! 
1

A-vf r()t+ 1)r,':O yt'O'\-1
slyHoBy, BbI.scHLITb ycrofi uznocr! peurern us 3aAar{u Ko urrz

Axt t (2t + 1)x' = 0, r(0) = 1.

6. llo reopeMe o6 ycroiiuuBocru no l-uy npz6luxeHuro r4ccneAoBarb ycrofiuunoclb tHyJtleBofo p{lmeHnt

cucreMbrx- ytgx--!,jt = -Zln(1 +xiy')-Jy.
-l.llpu r(aKr.rx 3HaqeHtarx flapaMerpoB e. 14 b acraurrorllqecKll ycrofi.runo HyJxeBoe peulerHl{e cucretvlrt it =
x - ZsinaY + x3,Y == -Zeb* - 3Y + 2.

8. Bocrl4 tIoJrHHoMa, Hccne!,oBpTb irc,lllv1rlTorllqecx:'/rc

yc 4 +6y"'+4y" *8y' *3y= 6.

9. cucreMbr s6rusr,r loqKr4 (0,t)) ,a c lron{(lu{blo $ynxquz
Jllnyuona nrloo ieraeBa rrccJreAoBarb ycrol{yllBocrb HyneBoro peruerluq cplcreMbl l, =, sin )(,y x + ,y=,

Pefirunr-rcourporr Nr3
rMI,IqecKItx clrcreM. Vpanrrerlllq c qllcrHbIMI'l

epBoro [0pqAKa)).
a3llrb (pasonrrit roprper s6rl{gn or;o(iofi rourcra (0;0)'

HOIO BeKTOpHOfO tlorq.
nue maseftHoro oAHopo4HorQ r?rdtl (sa3l'Ilusefinoro

AKA.

HyIo floBepxHocub luHefisoro orr]IopoAHot-o .n.a:6o

xsa3r4rqHefiHofo ypaBHeHr.ils B rracrHbrx r,rpousno4urblx rlepBoro [opqAKa, fipo{oltr[ym qepe3 AarIHoe

H arlar'IbH0e rrauo|oo6parue.

cfl, Marepl{anht c6opunxa: C(5oprnux 3a,I(aq ro
Idor{}IcJIeHIrro [3lexrpor*mtfi pecypc ]/ B, K. Porraauro

M. Jla6oparopl4n gHauufi,, 2Q12.--- '^2'.22 c'

llporvrexy'roqHaq arrecrauufl rro rrroraM HsI (rauer c orleurcofi)

Ilonpocr,t r< r
l. OcnoeHbre rroH.srlrx: au$QepeHrluaJrbHoe peuresvii: .{uS$epeHqI4itJILHofo
ypaBHeHHq. tr4urerpa.nbl{ble KpLIBue. feouerpu ' :"f(x,y)'

2. Ypanueuul c pa3AenqrcUr.rMr,rcq nepeli,,reunrttr,tu. OAsopoAusIe ypaBHeHuq a cuclitcrna peurenufi

oAHopoAHoro ypaBHeHLIs.

3. JL,ruefinue ypaBHeHr{rr [epBoro nopqAKa. {panneuur B IIoJIHbx rul$$epquu,I4ernax.
4. HopuanbHar cuclerrra au(f$epeHrlnaJrbHlx ypannerruit u ee petrreHllx. 3a4ajra [(oua AJII cucreME]

ar,r Q fl epenquaJrbHbD( y panHenv ft . VcroBue JXunrum[a,

5. CseAeHue 3a1ar4vr Koruu Arq cucreMu au(f$epeHrlr,rilJrbHbrx ypaBHeHzfi r uurelpaJlb,FioMy ypaBHellurc.
'feopeua cyuecrBoBitHr4fl v eAr.rHcrBeHHocrr{ perxeHI,ts 3a4aqu Koruu 4lr cucreMu 4u(lQepeHlluaJlbl3tIX
ypanueuufi.ypanueuufi.
6. Teoperua o cyuecrtsoBaH:zvr rr eAr.rHcrBeHHpcrrl pelxeHuq An.s ypaBHeuus n-ro flopflltx:a.

7. Cucrelra lusefisux auSQepenqr.ruurilgx ypanneuufi. Csoficrsa peneHafi o,4ttt<tpo4uofi cuclrcMrl

au $ S epeHrlr4a,'rbHb,rx yparueuufi . JIunefi nas gesanucuuocrr pemeuufi ,

8. OupeaeJrrrreJrb Bpoucroro clrcreMbr peinenr.rft. (DyuAaueuralrbnas cucreMa lletrlerl{I4fi. flepexo"l or

6. Teoperua o cyuecrtsoBaH:zvr rr eALIHcTBeH

au $ S epeHrlr4a,'rbHb,rx yparueuufi . JIunefi nas gesanucuuocrr pemeuufi ,

rAHopoAHoii Synaauis'ralruofi Marpr.rrlbr K lpyroft. (Dopvryna Jluyyuttn-Oclporpaac)x:ofo,,
10. O6uree pettreHne :ruuefisofi HeoAHopoAnqfi cucrerrarr au$$epeHrII4aJIbHbIX ypraniretntii. Mero.q Bapr4aL\vm

iIOCTOfiHHbIX.

oAHopoAHoii Qyn4arraes'ramuofi MaTpLIIIbI K

I 1 . IIzHefiHbre ypaBHeH)wfl n-ro roprAKa. r{agruoe peIxeHLIe.

12. llusefinue ypaBHeHuq c rocror{Hnrrjvru rooQ$uqueHTaMrr. Xapaxrepucrguecmuii NlHorot{reH 14

co6crsenFrsre 3HaqeHnr.s. Perueuur, otseqarcuue co6crneHHbrM 3HaqeHr.rqM (nce r;nj.raa).
13. Jhznefinbre cprcreMa au(f$epeHrlnanbHbrx ypanneuufi c nocroqHHbrMr{ xoeQftuquerlraMrl. Peuteuux,
orBeqaroulue pa3nuqr{bru co6crneHubrr\.rr :ua.ieuuxtnr, Cnyvafi KoMrIJIeKcHsIx t<opue{"

IIOCTOfiHHbIX.



16. VcrofiqprBocrb uo Jlsnvuosv. AcHN{

ruueftsrx cucreM c rrocrorHHrnrau roeQQra
l7 . VIccrctoBaHr.re ycroftvunocru c noMorrlb Syuxuur.r Jhnynona.
18. YcroftqlrBocrb no nepBoMy npra6naNeH

ruan pa6ora cryAeHToB

3alaH K TrrrroBoMy pacqery
L Peururr 3aAaqy:

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

2. Peularu 3aAaqy Kourz:
a) y' + 2yh:3;y(0) -- 1;

b)y' + xl : x2 + l;y(o) : -2;
c) y' + 4y : 4x + 5;y(l) : l;
d)xy'+y:4x;y(l):0.

3. Peururr 3aAar{y Koruu:
a) y" - 2y'- 3y : 0;y(1) : 0:y'(l) : 2:
b) y" t 2y' - 3y : 0; y(-l) : I; y'(-l) : 0;

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

4. Peruuu ypaBHeHlr{:
a) 2y" -y'-y: x;
b) y"' + 2y' : cos x',

c)y" -y' I2y:2x;
d) y"' y" - 2yo : l;
e)2y"+2y'+y:x-l;
Dy"' 2y"-y'+2y:3x.

5. Peururr cprcreMy ypanueHufi:
sl /

.l;: ' -)tt 'tfll( :

llr : 2't'-r -|r

5.2.

1 4. )IuueirHbre cucrenru 4n$SepeHuuarrbH
KparHr,rx xopueft,
15. Oco6ue ror{Ku u $asonsrfi roprper Jrr{He

ypanueuufr c nocroflHHbrMr4 r.IrIHeHraMu. Ctyvm,il

HbIX CPICTCM HA TIJIOCKOCTH.

qecKas ycrofivunocrr, Ycrofi qaBocrb

):: - t1 -:-
,t' - :

:1.1,-!-2i

, -'),, r')'.i 
-:1 

| J-

t : J11 -')'.
t -i ittt -')t::

IIOCTT,T rOUnerenuufi

r{yneBofo pemeHuf, Anq

\{
|' - 2' - J't

il<
lri: 1'r + tt- 2t

.1,i,:.r=211*l0t <'l,i:2'rl-rs

5.4. ( .

|.( : :.t - ltl
(ll(

[ti = J., * ll *21
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97 8-5-484-007 86-8.
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ypaBHeHHttM / Ou,rr,rnnon A. O.. - M': Kul'rNuufi
aou JII4EPOKOM,201l'240 c. - ISBN 978-5-

391-0t632-2.
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7. 1. Kuuroo6ecneqeHHocrb

8. MATT]PI,IAJIbT{O.

llepeueur Hclronb3yeMoro
L Microsoft Excel
2. Maple
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Pa6o.ryro nporpaMMy cocraBVJr :

t<.Q.-u.u,, AoIIeHr xa0e4pu OArall tu.t.onJu I,o. B.

Peqeu:eur (npegcranurell pa6oroAarels):
3aM. Ar{peKropa tto pa3Br,rrlrro OOO <EarraHc>i Koxun A, B,

Ilpegce4arenF, KoMr.rccur.r : 4. $, -rvr. n,, npo$ecdop Apaxenrrr C.M

noanucu)

noAnucu)

oMr,IccIrI4 HanpaB JreHrr t
cu

uoanncu)



Pa6oqas nporpaMMa oAo6peua ua

flporo ror 3ace1atus. raSe4prr )',lb

3ane4yrou1uft xaQe4pofi

Pa6oqas nporpaMMa o,qo6peHa sa

flporoxor 3ace4aHufl xafie4pu Jtlb

3ane4yrcIr1ufi xa$e4pofi

Pa6oqas rpofpaMMa o4o6peua ua

flporoxor 3aceraHns ra{e4pu J\b

3aee4yrou1ufi xaQe4pofi

yve6uufi ro4

roAa
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