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1. UEJrr,r ocBoEHYs At

rrpoAonlreuur o6pas on aHprfl;
- r{HTeJrJreKTyaJrbHoe pa3Burrre, $opMraponr
cueurrofr xrrsHr4 B coBpeMer{HoM o6rqecrne;

gJreMeHTbr anropr{TMprqecxoft r(yJrbrypbr, flpocr
- QopnaupoBaHrre rpeAcraBJlenufi o6 iElesx
r3blKa HayKr4 u TexHr.rKI,t, cpeAcTBa MOAeJI

OIITI{MI43AUI,II4:

- BOCrrr{TaHlre KyJlbTypbr Jrr.rqHocTr{, oT
o6qeveloneqecroft Kynbrypbr, nouuManue
TexHr4rrecKof cr rrpofpecca.

2. MECTO.tII4CUI,il

[ucquulllna <9zcleHHbre MeroAbr) orHocnTcr K
ocuosuofi o6pasonarelrno nporpaMMbr no4rorpnr<z
<(Dyn4arraeHTaJrbHa.rr uu$opv vrna pr un$oprvraqrEorlHue
Aauuoft Arrcrlr{nnr.rHbr cryAeHT AoJrxeH BJraAerb o6ssarer
o6pa.:onarelr ofi nporpaML\dbr rro MareMarr.rKe AJrr AaHHor
aHaJrr4Tr.rlrecKo reoMerpprlt, ruauefiHoft an
loHflTI,I.S I4 MeTOAbI MaTeMaTIIqeCKOTO aHaJr

$ynrcqraft KoM[JreKcHofo [epeMeHHoro. y
npaKTr.rqecKr4x 3aAar{. BlaAerr Mero4aMr{ p
ara$ QpeHrIr4 anbHoro r4 r,rHTer,paJrbHoro 14 cqr4cJreHr.r fl , aHanrr4,

M areMarrzrrecroft cr arurcTLrKH u cnyraft nrrx np oqeccoq.

3. IIJIAHIIPYEMbIE PE3YJIbTATbI OE

flnauupyerrabre pe3yJrbraru o 6yveHlr.f, rro AucuuuuHe ]
ocBoeHr4f, OIIOII

snanufi kr y{enrarl, neodxoSunrux
)Trfi.r MareMalzueQrzx uoAelefi flpoueccoB

IUrfl r43yLreHV4 Cr\4eXHbIX Au.CIIr4rrJII4

Hpre KaqecrB JII,IqHoctu, ue{l6xolllutMblx A.
tcEto cTb I,I TOqHO gTb MbIIII.{eH Ln g., it4lllTykIt\Ll

)aHorBeHHr,rx npe4cranrleuufi ;

I M,9TOAaX MAT0M4-TI4K[I KaK yHI{Be rcaJrbHo]
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III]IEHI4g K MATEMATI,IKE

3HAqI,IMOCTPI MATCMATI4KI4

PYKTYPE] OIIOTI BO
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)HrJzaJrr,Hbrx ypan[leunff). 3rrarr ocHoBHb
cofi reouerp v.ru, llttneituoft a:pe6plr, Teopr4

b MaTeMaTr4lrecKr4e MeToAbr I,m perxeHl
)Hr{aaJrbHbrx n zurpe6piluqecxr4x ypanneuui
:uqecrofi reouerpzu, Teopzrl neporHocrei
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H aJrropHTMoEt;

HOrO H rrpr,rKJraAHpro r p of paN4rMr,rpoBaHr{r ;

MeTOAOJrOfHr,r TeCTHpOBaHr4s rrpOfpaMMHOl-O

qecx:of o Mo4elr.rpoBaHr4q;

pcaJrbHr,re) MaTeMarr{qecxr,re (nxlrcvar
e Ir l,IMr,rritquor;uue) MoAeJrr4, (roplrymr,

IrcnonByeMbre B rlt4lloKoM Haoope
nA nput: JruAnoft var:euarunu.

aHrlrfi B o6nac'rpr npgrpaMMr4poBaHv.q;

u oocraBJrrrT[, uHi]oprr,4raqrzoHfrbre pecypcbr

, o6pasoeareJlbHoro KoHT'eHTa, opeAcrB
)u creM;
o(iocuogarurr,rii nurSop aAeKBarHbrx ltocraB-
6znosrrx nralenrariaqecrlrx uoAerefi I

n (um) pa3pa6arbrBarb ophrr4HrlrrbHbre
e MoAenu B coorBercrBrrri co cneuudzxofi

3a,\Aqv NroAerr.rpo qaHr,rq.

rpof paMMHoro odecileqeuzlfl :

noJtHeHl4.fl MalreMaTI4qeCKOIO MOAenI'lpABaIJUfl,

HOBI(I4 aHa]Ikl3a pe3vJrb'Ta.ToB,

CqIIIJI]IIHIJI
u" 288 qacorB

4. OBbEM I,{ CTPYKTYPA
Tpy4oervrxocrb AlrcqrilJrtrzHbr cocraBrser 8 sauernrrx e4ra

. Mero4br

. rIpI4HI{Vnbl

o6ecnp.ren
. NPT,THI{I,INbI M

. TI4TIOBbIE

uuQo$n,r

. COOTHPCHTb

. onpeAgJrrrb
rno6aflurx
Tecrr4poBaHl

neHHoI4 3aAa

[OCTABJIEHH

BraAerr:
. HABbIKAMI4

. HABbIKAM}I

OT AHAJWI3A

HaHr.leHosaHile teu v,rlutru pa:Aeros/rev
al4cuunJIHHbl

QOr,ev
yte6xoft
P06orst,

c

op4MeHeHH

CM

HHlepaKTuB

Hb]X

r\49roAoB,

(B r{acax /
va

@opMsr

TeKytrt€fo l(or]Tpont
ycneBa0MocTr.r,

$opua nporrterrty'o.rHoii
aTTecTatlt4u

(no cer4ect,npaJv)

o

F

-
flpu6ruxeuurre qvcra. Buquclenrae
:uaqeuuft Qyurquu. llorpeurHoc'rl pe-
3yJILTaTa qI,ICJIe HHOf O

BseAeHne B Teopruo norperuuocreri
MeroAu nolrcxa perueuurl uenlruefinrrx pefiruur-rtcrurpolr

Npl
flp.ari.mre MeroAbI perueHlrr crrcreM Jrlr-
HeIHux arre6parqecxax vpagHeH hfi
ZrepaqzoHubre MeroAbr lleureHlrf, cr4c-
rerr,r luHefinrrx alre6par4qecK[x ypaB-
uerurfi
MeroAur noucKa peureur.rfi cilcreM HeJrr{-

ueftHbrx vnasueuuft
13 -14

Annporcuuaqu-a QyHxqnfi peflrzur-rourponr
Ne3

3aqer c olrresrcoii
tlncleuHoe 4uQQepeHqr.rp oBaHr4e

2 Pacrpe4eresue o6urero qrrcJra qacoB, yxa3aHHbrx Ha npaKTr4qecfrre 3a rlranVI[,cyqe,ToM s Ha KII/fJ



r{ucrennue MeroAbr r4Hrerp[poBaHr,rt peii'ruur-xonrponr
Ne2

O6uxHoeeuurre 4lrr[{lepeuuuaJrbHbre peilruur-ronrporl
Ne3

3aqer c oqeumofi

Hallr.ure B aucunrrJruHe KIJ/KI'
I{roro rro anculrnJruHe 3ar{eT

(nepearlec'raqun)
3a*ler c cirtenxofi
3aqe'r c cirtenxoft

I) I'Icmouuurcu u xnaccuQuKaqur noepewuocmQil pe
Ilpu6nucrceuuue vucnq. A6contomuan u
apurpuemuue c Kux on ep aquil u a npudnuac e uuutuu . II o ep eu.tu o crub cbyl.tKl4uLt.

PasAer 2. Merogr,r [oucna peureuuii nennneftnrrx y nu,,

Cogepxanue JrenrlrronHr,x sauRruft uo

Pao4el 1. BneAeuue B Teop[rc norpeuruocreft.

2) Ilocmauoerca sadauu. Ocuoeuute smonbt
yp ae H e H un. O 6y c n o e n em H o cmb s ad auu 6 t>ttt uc r e H un

J,)

4)

I,Im e p aquouH o e ym owt e uue rcop u e il H eJruH e itH o e o
6ucex4uu). Crcopocmu cxoduuo cmu. Kpumepuil
Mentod npocmoil umepal4uu. feouempuuec
Cxodumocmu uemoda. Rpumepuil oKoHuaHun

unxepql4uu,
5) Memod Hunmoua.

nemod Hunmoua.
KpamHoeo KopHfl.

Vcnoaue cxodu*tocntu ue

PasAer 3. Ilpnuule MeroAbr peureHrrfl cucreM runefiur,rx a
6) Ilocmauoerca sadauu. Hopuut leKmopa a u uar4put4at,

Jilampuqa. Paspecrceuuute Mampu4bt. O6ycnoe4euuoc
an e e 6 p auu e c xu x yp aa u e uuit,Q E e Up QUV e C KUX yp q6 H e HUU,

7) Memod faycca. Cxeua eduucmeeuuoeo deneuun. [p1
?ratHoeo otreMeumo no Bceil. Mampur4e (c:xeua norH\eo

B) Memod faycca u pasnoaceHue Mqmput4u ua uuoctgumen
xeadp amuutx rcopueil). Memod npozouKw,

Paege.r 4. llrepaquoHHbre MeroAl,r perxerrfirr crrcreM JrrrH

9) cntue cuc(enut
topHan oaeHKa

I0) Memod 3eildenn. Ilmepa4uouuue (topuynur
feouempuuecKatr uHnrcpnpetnaqun uem od o.

I1) Cxodmtocmb umepalluoHHbtx npor4eccos dnn cufme*r
yclocue cxoduuocmu n.emoda 3eildenn. Otleurca
HopMe. Bmopoe docmamouuoe ycnosluL cxoduvoqmu
HOpMe.

I2) Mentod nocnedoeame:nuuoit aepxueil perrctKcat4u4.

f e onempuu e cKan uHn'i pnp emaqun uemo d a. Mo duQt

Pa:4el 5. Merogu florrcr(a peurennii cnclei\r llelunQiiurrx
I3) Ilocmauoarca sada,au. Onpedeneuun. Octtocuute el,nanbt

sadaqu. Mentod npocmoil umepat4uu. Ifpeo6paso,eauue

rlnnJrrrne (3 ceruecirp)

uucneHHoeo .peraeHun s'adauu.

noepeiltuocrnu. Ilozpeto,tuocmu

modu noKatru:taquu xopueil uenuleil.uozo

Memod deneuun Qmpe:trca nonorcuw ('memod

untepat4uil.
mpaLrua nemod'a npocnxoit. unxepaquu.

. O1ycnoe:nemuQcmu Menloda n1,tocmoil

ot(oHqoHutt umeTraquil. Vnpoqleuuait

Oqeurca anocnxepuopuoil nozperuHocmlt. A\odur|urcfir4uu
14) Memod Hunmoua dnn perueuun cuctilet4. trenuueilputx

Moduclurcat4uu uemoda Hunmoua. Vnporryeuuwil ue
uuil. I,Ime,oar4uqHHbte Qopuyaut,uemoda.

I-tranmoua. Membd r(rJtcnoz() ilonoJ{eHun.
Memod ceKy'tl4ux. Mentod C me Q rP euc eua.

Pa:ge.n 6. Annponcr{Marlrrfl Qynnqrafi .

ll ilumepnoruposcwue tpyuxt4uu. Ilocruattouia sadaytu uu tpnorupoaaHu.n. Qpu6nuctcermute Qtopuynu.
JIuu e ilu qn uH rn e pn o,nfi.t4un. R o u e u u ur e p ct 3 H o c nxu p a3 ruv

J/mouueuue nem'pda ]Iwomctua dnn cnyuan

rcr rc ettd.y, y,do6uouy dnn umepaquil.
npocnta,il umbpaquu.

Memod ceKywux. Memod C

re6pauuecnnx ypaBneuuii.
Tuntat ucnonb:tye^4blx Marrtpuq. Readpamuan

3adauu peu.teH!,rn cucmeM,bt nutt.eiluutx

cmb twernoda. Mentod faycca c eat6opo.nt

).
LU-pasnocrcenue. I(emod Xonetlrcozo luemod

rnrx arre6prarrvec(ux ypannenuii.
audy, ydo6uoa,ry dnh umepaquit. C.xodauwocma

Cudmema c nzncrJtcutneJbHo

,4nocntepuctpuan oLfrHKa noaperuHocmu.

pannenufi.
IaeHun. I{opp'ercmil,ocmb u o Iycnoen euuocmu

uueituam ypaaueuufi, Ilepeoe docmdnto,moe
ocntu npu1tu:vceuulfi nemoda 3leiideln no m-
moda 3eildenn. Oqeurca noepewuocrhu no l-

ue cpopuylat nemoda tr)enqrccat4uu.
u,emoda penarcca4pil.

n o pn d rco e. tr[um e pn onnqu o u u.utii Mtl o e olt ]r e H



rlopruynut t)mupnuuea uHatomoua. I4umepnannquoHHatr
Eeccenn.

cpopuyna faycga.

16) I'Iumepnornr4un t(aHoHr,NecKuJvt norutroMou. 14,

rc o e cl rp ut4u e H mo B n oJntH oam. O 4 e u rc a n o ep eMH o c m
I7) O6pamuoe uHrnepnotn,tponaHue dnn cnyqqa

annp oKcLu,t at4ufl . Re ctd p amuuu aa
annpoKcuJvtaqun.

Cogepxanue JreKrIrroHHr;rx 3aHqrn

Pasge.l 1. Ync.neHnoe grQOepeHqr{poBaHilre.
l) Ilocmauoerca sadavu. @opuynat npu1nucrceu

uHmepnonnt4uouuoit rpopuyne Hanmoua u
2) @opnynut vucreHHozo duQQepeHr4uposaHun

3HaqeHun Qyutcquu B omux moqKex. lpatfuuuecrcoe
Pa:4e.n 2. rlnc.nenubre M eroAbr rrHTerprrpoBanrrfl .

3) Ifocmauoerca sadaqu. Roadpamypuute
o c mamoHHbtil uneu. @ apuyn a C uunc oua.

4) Ifounmue o xaadparnypuoil Qopuyne Ve6wuei:ga.
rce ad p amyp u atx rp op n1tn.

Ko H evH o-p a3Ho cmHbffi uemo d o e. Oc o6 euu o c mu uHtlle
Ilpocmeitwue u adauu dtIlpocmeuwue M adauu dnn
@yurct4un fpuna Pewenlte r
Ilocmauoexa xp cucmetfibr l

2) Omdeneuue rcopueit nenuueiluoeo ypasHeHur, Vnip
d en euun omp e g Ka n o n crJlclt/r.

3) Vmouueuue KopHn uenuueituoeo ypalHeHun uemodqu
Qopuynat u au6op HaqcubHoeo npu6nuuceuun.

Cogepxauue [paKTar{ecrczx saH.sruft .

5) Peweuue cucmeMbt nuueiluutx cueeipauvecn),
Ilpeo6pasoeaHue cuctneMar rc eudy, ydo1uouy dnn

6) Peaeuue CJIAV uemodoa 3eildenn. I'Imepat4uouuutQ

Pasqe.n 5. MeroAr,r [or{cxa pemenufi c[creM neJrrlHefiurrx

t4uouuutti noil,tHot4 Jfazpautca, Bututtcneuue

'nor.nquoH u ot1 rp o pnlynu JI a ep au ac a.

ystos. ()61tamuq e uHm epnorupoa auue dnn
nemodon o6pamHoeo uHlnepnoJruponaHun.

?,t. Hawtywwee ppu1nutrceuue. Jlwteiluan
) uauarcnaruttx rceadpamoe. Henaneiluan

uurrJrHHe (4 cerueclp)

tpeHqupogaHuz, ocHo6ctHHue Ha nepaoil

monu4ux 6dpaJK:eHHbtQ Uepes
r4ttpoBaHue.

mpanequ\.t u ee

I"aycca. T'quuocmu

Hrroe sdv\cneHue Heco6crhneHHbtx

c noMou|bto cpoX2uynu Teilaopa. ily'em odar
nO ?p ewH O C mU o OH OLUtIz O sbIX

rcoeQrpurlueurnoQ. Oryeurca nozpeLuHocmu
cucmeM ypaeueuuil.

t(H o 6 € H rlbtx d ud Q dp e utaLrarb H btx .yp aa:u e u uil.
meuutreu Kp oe 6' ou c e,movH ou 3 ao aHu.

nopndrca. .Attzofiumuar p eweHutt KITaeBbtx

3aOa\tu

Komeca. <Dol,uyna

. Oqeurca

KlpHfl. ue.nu,ueituezo y.pa6HeHuw.

uti uemot)on np,ocmoii

Me

mo\eK,

8)

e)
zadau dnn cucmew ypaeueuuil nepsoeo nopndrca. e Kpaeebte sadaqu.

Co4epxanue [paKTHqecKHx 3aHqriil no uHrrJrr{He (3 ceuer;rp)
Pa:4e.n 1. Bnegeuue B Teopurc norperuuocrefi.
Co4epNaur,re [paKTnqecrcHx gauqrr4fi .

I) Onpedeneuue a6conto,muoil u omHocumettuuoil hozpe
noepewuocmef,t.

tnu. Fetue,uue ylpnuoil

PasAer 2. Merogrr [oucx:a peruenufi ue.nunefiHulx
Co4epNaHrze npaKruqecrcux gasstufi ,

mo ii um e p at4u t:t. If o p mp o e H u e u nn e,p aqt n uu o it

'nxeopuu

MelWOOOhr

umepal4uu,

Pas4er 3. Ilprurre MeroAbr perxeHrrfl crrcleM lunefifisrx urrecKI|x ypaqHeHI|H.
CogepxraHrae [parTnqecrcrx gan.fl THft .

4) P eute uue cucmeMbr nuu e rtuutx ane e 6p auue c xux yp aeTteuuit

Par4e;l 4.VrepaqnoHHbre MeroAbr perxeHufl cncreM fiunefi

modou fayc,:a.

srx a.nre6pau qecK{x yprannenuft .

Co4epxaHne rrpaKTuqecrcnx gaH-sluft .

7) Perueuue cucmembt uenuueiluotx ypaeueuuit
no2pewHocmu.

(lt1eurca nozperuupcmu.
at uemoda'. ()xodwocntt, uemods 3eildena.

gnenuil.

tnoit wmepatluu. O4euxa an0cmep,,aopHoitJvremopoM



Pasgel 6. AnnporccrrMarlHrr Qynnqufi .

Co4epxraHze npaKrnqecxux saHsrafi .

8) I'Iumepnonnqun rlyurct4uu KeuoHuvecK.utt4

Hwomoua. Baruucneuue KoHevHbrx po3Hocmeil.
9) Ifocmpoeuue uHmepnonnt4uoHHoeo noJruHoMe

ocmpoeHue uHnxepnoravuoqH()eo ryQ.\%HOMA

lTatuucneuu,e rco:Tcpcpuqueumoe

ypazHeHun uemodou
u MatLab.

nofluHoMq
Onpedeneuue noepewHocmu uHmepnonnt4uouuoti Jfaepaucrca

Co4epxaHne la6oparoprrbrx 3aH cqrrnJrr.tne (3 ceueprp)H IIO

PagAe.n 2. Merognr lor{cxa peuenufi neluuefinsrx
Co4epxaHue la6oparopHxrrx 3aHf,ruft .

I) Omdeneuue rcopueil uenuueiluoeo ypaa'ueuua. V
npocmoit umepat4uu. Ifpoepattuuan pe arrcqr4ufl

2) Vmouueuue KopHn uenuueiluozo lpanHeHun
Ilocmpoeuue umepaquouuoil 

Qt oprvrynat. II,
Matlab.

Pa:4e.n 3. Ilprur,te MeroAbr peileHus crrcreMlnseil
Co4epxauue la6oparopHr,x saH.flrrrfi .

3) Peuteuue cucmeMbt nuueiluam attze1pauuecxux
memoda faycca cpedcmearvtu n3uKa C+.+ u Attql

4) Peweuue CJIAV uemodou Xoneqxozo u uemodbu
cpedcmeanru n3uKs C++ y MatLab.

Co4epxauue .na6oparopur,rx saHnruh no g
Pasgel 1. {nclenuoe auQQepeHrlupoBaHrre.
Co4epNaHne na6oparopHtrx saH_slzfi .

l) Ilpu6nutrceuuoe duQfuepeHquposaHue Hq ocHone hepeoit

sHaHeHun Qyurct4uu B omux movKax. Ifpoepautwan
cpedcmeauu nsama C++.

PasAeJ 2. {nc.neHHbre Mt)ToAbr rrnTerpr{poBaHnq.
Co4epxraHae na6oparopssrx gas.srufr .

3) Baruucneuue onpedeneuuoeo uHmeapanct c noMeu,lbto
If p o ep aunu afl p e arrc a qwt ar z op unurr o 6 6, bt tt uc r e Hua on p e

4) Baruucneuue uHmeepara c noMot4bn (toptrynat
Paspa1omxa npuJtoJrcetnffi Hq nsbtKe C++ dnn earuulneuun

C o4epNauae la6opa.ropullx 3aHqrufi .

6) Peu.teuue sadavu Kou,tu c noMor4bn tpopnynat Teit
pearrcaqun uemodoe cpe)cmaattu flsbtKa C++ tl Mdtla

But6op ukuaaauoeo rupulnu;trceuun.
uemoda cpedunaanru fl3uKa Ct-+ y

eHuu

qecrr,rll ypapueHufi.

tno d ou laycc a. Ifp o ep, quarv rafl p e ar,rc aqun

Ilpoep arw.tvupn p e anus aryun nte mod oe

a.nre6palr.recnlrx ypanHenu ii.

MemoOoM npocmoil umepqquu.
Ba6op Ha1tanbuozo npu1ntwneuun.

tluu

HEHI,IH.

uemoda cpedcmaamu nsuxa C++.
PasAer 6. AnnporccuMarlnq Qynnqufi.
Co4epxaHue la6oparopHtx gaHqrafi .

mou umepaquu. o 2 p aJvrM H an p e alus ax4un

B) Ifocmpoeuue uHmepnornquoHHozo nor,tuHoMa
II p o zp auuu an p e arw o qun an e op umtu a 6 br quc r e H un

Banucne uue rcoei.prlutlu e Hn t(,6 nottLtHoMa,
t Jfazpauaca cpedpmoau,u nsama C+-+-.9) Memod HcruJvteHbLuttx rceadpamoe. Jlrmeiluan u uttHait an,nporcduuarlwn. Ilpoepunuuan

pealrc aqun cuzopuftiMol lbrttucreHun rcoe ecpuqueurfioe

+ u Matlab.
ynur uemoila. Ifpoepctwwuatt

crIHrrJrHHe (4 cenreclrp)

QalTMyn npnwcryzd4uHuKoB

uHme2parq.

Atlemodat I' yuee lltymma.

onulux moHe\, gUpaJE€'HLtbte Hepes
arc op um!"M a obtttuc.il eHun np ous b o d u oit

pea,nBaqun

HitufltzHa u
cpedonneattu

u r,npanetluit.

Ilpoepeuvtwuaa

uH nx e p na rnqu <tuu o fl rf o puynar
Q opuynar C mupnuuz a. IIp o zp ana,m an p e curc aqun i Bbtttuc r e Hutt nfu ous e o du ct it
nzuxa C++.

2) @opuynut vucneHHozo duQfiepenqupo(?aHun dnn

uit

tepHfl. uenu'ueftui2eo

)<:meauu ffirilKa C++

eutHo( Hun uHmez'pa"xa.
a no (1 nconq.
6CHHb B.

pearrcaqun uemodoe cpe)cmaa"ttu flsbtKa C++ tl Mdtlab.



7)

B)

e)

Koueuuo-pasHocmHbte nemodut u uemod ueonpeQene
np o ep al4n H qn p e alu3 a qun Ko H e qH o - p a3 H o c nxHux M e
Perueuue rcpaeeoil sadauu dnn o1utntoeeuuutj
p e arrc at4un an z o pumM a p e u,t e H u a xp ae a o ti s ad au u.

TexHorrorr4r4 KaK TpaAHrIr{oHHbre, TaK r,r c [przMenet{uena axr{oHrx
ArrueHrre H HrrrepaKTuBHr,re MeroArr o6y ueuur :

1. Hafiru a6comornyro A
BepHbre rlr4(bpbr.

L a:0,2387;
2. a:3,751;
3. a= II,445
4. a:2,3445;
5. a:8,345;

2. OrAelurb KopHr4 ypaBHeHr4t
rrorroJraM c rorrHocrbto Ao 0,01.

1. x sin x :0.25
2. tg (0/58x + 0.1) :

r-3.Vxcox(0.387x)
^)4. xr 3x2 + 6x + 3
5. x3 6x B : 0
6, x3 3x2 + 9x B

rcoecPr$wqueumoe. OqeuKa noepewHacmu u

yp,aaneuuil. Ifpozphmuuan

rrnrepaKrr4BHbrx MPToAon o6yueunl.

; BCe npaKTI4LIeCKHe ZanXrUn);

KOHTPO JI.g YCIIEBAEMO CTI,I.
fAM OCI]OEHI/fl AVIATIIIJIIIHbT I,I

CAMO C]]O.fl TEJIbHOfr PAE OTbI

AeHroB (3 ceruegrp)

Perueuue rcpaeooil sadauu dnn nuueilttoil cucmdyat
areopumMol peweHun xpaeeoit sadaqu dnst cucmeu ypt

izo nopadrca, Ilpoepcuvruuan peahrcatpa
nepqozo nopnoqa.

5. OEPA3OBATEJIb OJIOI'UII
B lpeno4anaHr4u Al,rctdurrJrl{Hbr <<Vucneuuu e u e 63yrorcrr pasnoo6pa-:ur,re o6pasoBalerbHbre

x2

0

0

n

c ror{Hocrbro lo 0,01.
1. 3x cos x 1 - 0

2. x + 19 x: 0.5
3.x2+4slnx:0
4.
5. x3 + 3x r- 1 -- 0
-a6. xr 3xz + 6x + 3 - 0

4, Orlenurb KopHr.r ypaBHeHr,rfl

Tor{Hocrbro Ao 0,001.
1. tg (0.3x + 0.4) x2
2. ctg x x/3 0
3. x2 + 4sin x : 0
4. x3 2x +4 : 0

AHAJII{'I'HqCCKI,I 14 r43 Hr4X Mero.qoM Flrrcrosa c

pefirunr-nonrpo4ro J\!r1

ocTLI TIIICJIa a, I4MeIOil{erO TOIbI(C|

4;

84;
88;
13,

3. Orlenurb KopHr4 ypaBHeHzs rpacfrr.lccrcra u yto.rnu O,III{H I43 HIiIX

oaI4H r43 tt{ux

MOTOAOM

\deTonoM IeJIeHr4-a oTpe3Ka

rrpocT'rofi rlrTepar{uv

aIIarIrJ'r'r 1,rcct(I4 LI yToql

Tb O/{I,IH



r

h

x3 3x2 + '.L2x L2 : O

x3+4x-6:0

Ilpnruepnuft nepe.renn no

1. Peruurr cncreMy ypanneurafi no Qopuyle It$arnre

pefi rnur-rconrpoJrrc Nb2

1B><s

IITepAqr4I4 0 TOr{HOCTbTO

+- I " iz4,

O. BB
-f 0 .62
- 1 1'l

c rorrnocrbfo 0,01
+ 1.83
+ '_1.42

- 0.42
+ 0.83

2><q

2Ixq
1 8xs
3 1xa
25xq

3.2lxt 4.25x2
t . UYXI l- I. I lxz
0.43xr 1. 4xz

sin (x+'1) y : 7.2
2x +cosy :2

2, I,Icnolrsya MeroA rrpocrofi
0,001

sin(x+0.5) - y :1

0.42xt I.I3xz + 7.05x: + 6.
1.14xr 2.llxz + 5.11x: : -4.

-0.'71xr + 0.81x2 0.02x: : -0.

6

5

5

5

6

1

+ 2.23xs
2 .23xt
0 .62xs

2, Peuruu clrcreMy ypauueuufi c rroMorllbro MArpurIbI

Perunrr cr{creMy nunefinux ypanuenufi rraero:lorvr 3
x1 0.32xt 0.18x2 + O.02xs + 0
x2 O.34xr 0.08x2 + 0.17xr - O

x3 : 0.16xt + 0.34x2 + 0.15x: 0
Xq 0.72xt 0.26x2 0.08xs + O

J.

4.

f,.

tycca
5

5

o

0,01

vvo\J 4/ | A -v u.:

3. Haircu upn6luxeHHoe 3Har{euue (fyuxq}ru nplr
IzHTepnoJrrrlproHHoro MHoroqJreHa Jlarpanxa, ecnu SyH
ra6ruqu 2) n nepanuoorcrorrqr4x y3Jrax ra6nlrrlbr.

Ta6nmua 1

y uelnneliHrD{ ypaeHeulafi c 16tlHocTbro

n ,/l \- -,2v.:r/- z\,-l

/\Iz == |

uemaueiiuuX I ypanneuuft c rouHocrrro

0.3) :=

2Y2 1

HHOM 3HAI{EHI-,II4

3aAaHar l) B

:a

HrrcroHa, penuim cu

peiirnn r-rcourpo"(rc J\b3

-f

x)0, y)0

apfyMeHTA O rr0Morrlbro
paBHooTCTO.sq[.K y3nax

xy+
x2+

J-at

n

cos (y-2 ) + nq 21-

No

0.43
0.48

1. 63597
I .132"34

0.70
0.:'1

Bap I-{ rTr a I



n qq
A a^v.oz
0. 70
0.75

Ta6nzqa 2

1.87686
2 .03345
2 .22846
/ <^v I <

- . JJ J I J

0 .02
0. 0B
n ldv.rz
0.17
0 .23
0.30

Ta6.nzqa 3

L.02316
1.09590
7.I4125
I .21483
1.30120
L. 4091 6

0.35
0.41
0 .47
o ql

0.56
0 .64

n^d,-,-,,^ A! o,wJ Lv! 4d. .r

n -^n -./ I <U^ |

2.30080
I.96864
r.1B'776
1.59502
1.34:310

0 .4r
0 .46
nq2
0.60
0. 65
0.12

2 .51 4L8
2 .32513
2 nq??A
1.86203
r.14926
r.62098

4. I4cnomsys repByro r4Jrlr BTopyrc r4HTepronrrl4oHH
QyHr<quu npr.r AaHHbrx 3HaqeHr4rx apryMeHTa.

rF-<-'-"- I! avJ Lyt 4d. l_

1.375
1.380
1.385
1 ?qn
1.395
1.400

Ta6nmqa 2

5 .04192
5.I1144
5.32016
54'7 0695
5629686
5.79788

0.645
0.7q8
0.6q6
0.713

ct .I02
0.114
ct .I25
c).203
0.154
0 .231

0.
0.
n

n

0.
0.

526
4 5R

482

"'r
L?A
602

0. 673
0. s17

(p oprr,ryny H r,rcr$ua, BbrqracJrr4Tb

3R?

392
?RA""1
<v <

?RA
:lg4''' 1

2

6
2

4

5

1.
1.
1.
1.
1.
1.

3HaqeHl,I.{



U.I13
0.I20
0.725
0.130
o 1?q
0.140

T:6 nrzrrr ?+ s vu.,r+e

B .65't 29
8 .29329
1.95829
1 .64893
1.36235
/. uybt_J

1.150
1.155
1.160
1.165
1.170
1.175

Ta6.nzua 4

a a1 a-  h h I hav

h <vvxu

6.196s8
6.00551
5.82558
5 hit)< <

0.180
0.185
0.190
0.195
0.200
0.205

5.61543
5 .46693
9. J-VJa

5.19:304
5 .06649
4 .946L9

Tercyqufi KoHTpoJrb ycnenaejuocru

Ilpuuepuufi nepe.reub BorrpocoB

1. C nouorqbro r{HTeproJrrrl}roHHbrx (bopMyr Hrrcro
BTOpOft [pur43.tsoAHbrx rrpr4 AaHHbrx 3HaqeHr.ux apryMeHTa

2,4
2,6
2,9
3,0
)rz
3,4

3,526
3,792
3,945
4,C143

4,104
4,I55

2. C nonaorrlbro r{Hrepronsrlr4oHHbx OopMyn Ctupnrz
BTopofi [porr3BoAHbrx [ppr AaHHbx 3HaqeHrjrx apryMeHba

xly

0,,126,4
0, 1315
0 "723e
U.I,JJ4
0. 1285
0.1176

0 .752
0 . 1611
0.166?
0.L542
0.1625
0. 1s4B

n1
0.1
0.1
0.1
0 "2
0.1

Ril
v,/

8[
e4
9Tt

OB
NKvy

5

4

o

B

7

ZleHToB (4 cemeQrp)

pefrrunr-rcoHrpoqro J\bI

u f aycca HafiTLr qHar{eHr4e uepnori
(f ynrquvr, sap,annpfi ra6nu.{Ho

ra u Eecce::'r.uafr4u 3Har{eHlre nepAofi rz

Qynr<quu, 3alaHHdfi ra6nu.rHo



peft TnHr-noH'r'poJrro J\b2

nprMoyronr,HrrKoB rrpr4 n : I0 ,

)"

b,=I2.

, b=7.

) h-t

b =9.

b=8.

b =3"

b=5.

b =1.

b =72.

AecsTl4rl HLIMI4 3IJaKaMI4

: B; oqenurri rroipenHocrb pe3yrrrrrara,

h =9.

b'=12.

2. b =8.

peiiruur-noHrporrlo J{b3

ur(a Br4Aa )"(-y, y" xt")=Qu''n '(

/\pe[reHr{e y=y\r ), )/AoBnerBoprtoluee

Hoft prl;
)KeHHr;rx 3HaqeHl{fi peueHr4r cr,rcTeMbr

yrcIIIefi 3raAariHoMy yparlHeHrdrc, Ha

1.

BAfl.

)

1"

2' a=-',

3. a=-i
4- a=-
5. a=-l

6. a =2.

3. Brrqucrurr oJa np,
r4B Ta6nHUy KOH

1. a=-
2" a=2,

3- a=-'.

4. e=-

oIIeHrd

cocraB

Ilpunrepnrrfi nepe.reHn non$ocon

1. lauo 4u(fSepenrlr4anbHoe ypaBHeHr{e Broporo ro
c HarraJrbHbrMr,r ycnoBnxvu y(xo)=yo kr y'(x)=yL,

[nr 4annoro auSQepeHrlpraJrbHoro ypaBHeH

3aIaHHOMy HarraJrbHoMy ycJroBr{Io, B Br.rAe:

a) nflTLr oTJrHrrrrbrx oT Hynr sJreHoB pa3noxeHr.r.rr B

6) uo MeroAy Pynre-Kyma cocraBr.rrs ra6nzqi n
auQ$epeSUr4ilJrbHbx ypaeueuuff nepBoro roprAKa,
orpe3Ke [0;0, S] c rxaroM h=0,1.



T4CJIEHI4

yHK',rax

Bce srrq
[onyqeHHbre B n

MAO II.rITOrO

1"

2.

l.

=Q.

.D:ectTI4rIHqro :rHar(a, Pesyfir,raru,

llpubnraNeuHbre

nreparlaft,

(cnAD.

TJIABHO|O SJIE-

)=0.

.v'(o

"v'(0

y'(

y'(0

y'(0

l.
1,

2,

1.

ocBoeH uq Ar{cuurrJIHHbt

urr{ocrb Syumqrarz.

ft.
purepaft oKoHrraH,[t

qecKrrx ypanHeuuil
arrecKnx ypranHoHrzft.

ero4 faycca c nrr$opotv

ocT6 3aAar{I,I BLIq4CJIeFII4S KOpH.f, .

)aBHeHr{fl. MeloA AeJreHr4Jr orpe3Ka

IlporuexyroqHaq arrec,rarltlfl rro

Ipurrrepnrrfi uepevenr K3A
1 . Itraccu(f rararlr{fl rrorpeurrocrefi [re3yJrb rI

quc ra. ,4,6 comorHa-s rz orHo clrrerbHas rrorperxH o crrz.
2. florpeurnocrr,r apz $rraerlrqecKr4x onepaqufi . n

BHCH3. Merogrr ilorrcKa perueHrzfi neluuefiurrx y . Ilocranosxa sa4avz. Mero4rr
noKanrr3arluu nopnefi uenpruefruoro ypaBHeHux. O6y Bne

4. IrlrepaqnonHoe yrorrHeurae xopuefi Helu HOfO
norronaM (uero4 ArzxoroMr.rfi ). Kpureprzft oron.{auus

5. Mero4 upocroft MTeparlr4r{. Cxo4znrocrr v
O6ycnonneHHocrb Mero.qa npocrofi r,rreparlun.

6. Mero.q HnroroHa pelreHr.rr ueluueftHoro
oKoHqaHr.rr urepaqufi . MeroA ceKyrq[x.

7. flprlmre Merolbr perreHr4s cr4creM rulsefiurlx a

O 6yconneHHocrb 3aralkr perxeHr{r crrcreMbr nrznefi nrnd an

KBaAparHbrx xopnefi. MeroA rrporoHKtr.
10, llrepaqrroHHbre MeroAbr peIrr(

llpocrofi r{reparlurr. Cxo4znrr
florperuHocTH.

S oprr,rynrr. Ilu:ueitnas r,rHreprro Jrrrlur 
"

1 8. KoueqHbre p a3 Ho crl,r. IrlHrepnolxquoHnlrft
Qopuyla faycca.

1 9. ?IurepnoJrrrlr.roHr{bre Sopnaynrr C:rupnuHra

s. ly'crosue cxo4d,uoclu" .Kpr,lrepuii

perrenua QJIAIV (lnrero.rl

ame6pauur:crz* ypa.nnenzfi . Msro,{
vr ep a\Hrr. Ato crgpuopHatr o rIeHKa

Yorosue cxr)At4rvlocrra. Kpurepuft

paur4oHr{bl:e $oprrlyrrr,r r/ eror:a

ufi . [Ioclangnra :a,la.ru.
3aAAqV"

fi norpenuocru. \l,lo4 uSu.xaryuu M erola

ypanuenrzfi . tr lrqpaquoHHbre $opn,rynu
i\lleroA C'rer| tf ericeHaL.

I4}nTepilonup'otsa4tr.s. Ilpn6mrN:euHbre

Hrroroua. I44repnonxquouuag



2}.LImepnonrqlrs K

Bu.rzcreHr,re rcost[ (f uqHeHTo
Jlarpauxta.

21. O6pnnoe r4Hrepn
r4 HTep rr o nr4p o B aH rzs.

22. CpeaueKBaAparrrrr
HarrMeHbrrrr{x KBaApaToB.

Ilpurru
l. rlzcleunoe ,4r,r$Oe

ocHoBaHHbre Ha nepnoft zure
2. (Doprrlynnr qncreH

J. qI4cneHHoe I,IHTe

4. Ooprr,ryna rpanenl
5. Oopuyna Cuunc
6. flonsrue o KBaAp

Kna4parypnrrx S oprvryn.

Aaqr.r.

13. llocranoBKa KpaeBbrx 3aAar{ AJrr .r' rncftnofi czcr
pelxeHlrs KpaeBbrx 3a.Aarr An.lt crrcreM ypanHc rtrii nepngro n

lpuuepnslfi nc1.rc.lr:'rir, nonpo(on x sr

1 . OcuoeHtre noHrrr,rfl 'reopr4r4 rrorperrrFt cr clefi . I4Cpovnu
2, A6comoruafl I,I orHocllTerbHa.fl JJor-1.'rrrrrocrl{ quc

qr4cJra 14 npaBl"jila oKpyfneHr.rs.
3, flousue sHauarqefi rqnQpu upu6rnxrcurroro -unalra.

5. O6qas $opruyna Anrr rrorperxHocrr.{ nr',rrrc:renrifi.
6. Brr.rllcreHl4e sHa.reHllft alre6pau.recii i ix [onr{HoMoB.

H axo)KAeHlrr fpaHI{II Aefi crsureJrr, Tr r,T \ tr o lr rrefi fiolu
7. O6o6qennafl cxeMa fopnepa. 81,1r1r, .'r )True 3HaqeH

cTeneHHbrx pflAoB.
8. P.sArr Tefinopa ra MaxlopeHa. Ocral,r rrrr.rfi.rlQn
9. PasroxeHue oneMeHrapnnx (fynicquil n p.a4tr T

EfO BbIqI,ICJIEH'T[,.

10. Mero4 rrocJreAoBareJrbHbrx npu6.itl;r: rrrrii lz qro rrc
$ynxquft.

11. AnropurM BbrrrtrcJreHr4s KBaApar lro' ,rlltrq 4 ero
BblrrlrcreHrre r(opHr n-ofi crelenlr.

12. HaxoN4eHue r{acrHoro AByx r{ucc,rT l {r51-rn1so7 
""n,

CaMocroqreJbHaq padora cryAeHTou rro , Lncrlr4rrJrzl-re <g

oJr.rrqlrorrHrgrfi nolunou JlarpaHNa,
r,rHrepntoJrrququuo ft S opttynu

ypaBHeHrzfl MeToAorv o6paruolo

KB aAp arr,r,{Fr afl alnpo K avM.arJurs' \4ero4

c oqenrcofi (4 ceniecrpr)
r4)KeHHofo pp.r$SepeuurpoBaHr,rfl ,

na ra Qopnayne Crllpnzura..

3. tlzcnennoe uure )

paBiHooTcTo.fl :tqux iloqeK.
MyJrbr FllsrcroH:r-Koreca,
rpanel;uft.
Cuuncosa.

Ba.!tpaTypHat (popMyna ll-aycoa. TouHocrb

llptz6rarxeH H o e 
?brr{t4 

c Jr er{r4e

3aAa.ra Ko.uru. Pellrenue sa4auu K.

II]ATOBbX METO.IIOB.

nux ros$SuquBuron. Oqenrca

o6HxHoseHutx au{lrbepeHrlr4iurbnbrx

e npocrefimeft tSpaenofi ceroqnqii sa-

rrepBoro [ops[Ka. Amopurunr

uery (nepearr,ecrarln[)
n xlaccnQ.wxarylg.x norpr;runocrefi .

,{ec{rnuHa.n 3Arrucb npu6luxrenHoro

MexAy r(oJrr{qecTBoM BepHbrx SHaKOB

r3BeAeHI,IJr U rIt4OIO BepHbIX 3Har(OB efo.
TlJofo, C)ruocutelbr{bler rrorDelrrHocrl4

o[Iu c

norpenruclcr:eft.
N.CNOJIb3OBA]TPIC AJI'

MO.B.

ft aualuruqecKux tbynrcqufi c rroMotrlbro

e Jlarpanxra u Queurca rtorpeuHocrr{.
h MaKnopeua. l{uclo r[ n arrrqpr{TMbr

oJlrb3oBaHr4 e A.[t BblrrrrcJreHx.I g ruaqonui,t

nr,I. OqeHra rrorperrrHoclrr Bbrrll4cl euufi .

.IecKlrft 
JMbrcn. 

J[Ipu6.nuNennoe

BIIAbI AE,'ITEJIbHOCTH:



cryAeHTOB paocMaTpr4 BaeMbrx Ha Jrer(uurx MeTOAOB.
3) no4roronKy no BceM BrzAaM KoHrponbHbrx Mepo
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