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3. KOMTIETEIIUHI4
OCBOEHI4fl,[I4
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o6qenpo$eccuouanrnrruu (O

- Cnoco6uoctrrc nPI{MeHsrb B

MareMarl,tqecKnx ocHon unQo
- Iotonsocrrro x PaePa6orne
.fl3btKoB I4 flaKeroB np

B urore o6YratoIquficx
3narr : ocuonnr're MeroAbr

Yuerr,: npuueusrr
Bnaaerr, : ocHoBHriMI{ rlPla

annaparoM, Heo6xoAI'IMbIM A,'uI

Taxxe coBpeMeuuofi naYvno-

<Brrqlrcnu'relruail MareMarl4Ka) tBJltlorcf, :

IIOH'TLI'MI,I II MeTOAaI\'II4 B TeOpI4II qIICIeHEOTO AHAJfil3a'

HaBI'IKOB I4CIIOJI63OBaI{I4A TIIICJIOHHbD< M9TOAOB II I4X

rlocrpoeulrt u ucnoJlb3oBaHlrt MareMarlHecKux MoAerefi '

B CTPYKTYPE OIIOTIBO

MareMarvKa> orHocI'ITc{ r 6agonoft qacrIl flo'qloroBKu

MaTeMaTI4Ka) OCHOBEIBaeTct Ha Klpcax MaTeMaTI.IqecKofo

oro nepeMeuHoro u 4n$$epeH qaiulbH bD( ypaBHeHuil'

6rrrr lictroJlr3oBaHr,r Bo Bcex 6es I{cKJrIorIeHJ'rt

Ar,ICqr4nJrr{Hax.

OOPMI4PYEMbIE B PE3YJIbTATE

o6frarouryftcs Aomren o6naAarr' cJIeAyorIFuu

u npo$eccr.rona.rmurnar'r (fIK) r<ounereHllltruIz:

ibeccnosa,xtuofi AerITeJIbHocrH 3uaHutl

MaTLIKH (0nK-2J;
oAeJllrpyrcql4x aJIropHTMoB a pearv3a\r4fl ux Ha 6aee

nporpaMM MoAeJIlrpoBaHIzn (IIK-3J

AeMoucrpltpoBarb cneAlrorwre p*y:rl'Tarrr o6paronantn:

)Hr{bD( BbIqI4cJreH a w teopun anfipoKcfiMaufli
g 3HaH s [pi'I peuleHul4 MaTeMaTI'IqeCKI{X u npUKnaAHIrD( 3aAarl

pe eHlr-f, MaTeMaTIrqecKIrx 3anaq Ir MaTeMaTIrqecKI{M

trfr Apyrtrx (fyn4auenranrnblx AI'Icq nJrt4u Ir cnellKypcoB' a

Jrrrreparypbr.
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Jla6oparopnax Pa6ora 2
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efo DeIrIeHIie MeTOAaMt{

JIa6opa'ropnan Pa6ora 3
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Muororrreua 9e6lrmdna na

nonyrunureftcl'ra6lzue
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JIa6oparoPnan Pa6ora4
Co4epxanne: ,{an o

rroMorqblo Meroaa Culrncona rn

Jla6oparopual Pa6ora 5
HOrO ypaBHeHI4t rlepBoro II
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HaqailbubrM ycnonueu. TPe6
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2. Meto4 rnrePar1ufi (c o
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uau6onuuero
MHOTOqJIEHOB.

OE OEECIIEqEHI{E CAMOCTOflTEJIbHOfr

OUEHOITHbIE CPEACTBA AJI-fi TEKYIIIETO

rocTl{, rPoMEXvTOqHOil ATTECTAIII',IU ilO

-' o peiunrosoi clicreMe roullercsofi oueuKlt 3HaHI'' ft

npoBeAeHI,Is rl orIeHIrBaHI{t KoHTpoJrbHbx reitcrsufr'

i, yveuuit, HaBbIKoB no AIrcqrIlJIIrHe Brnlo'{aer y'rer

ueponpraffnfi: reKylqero KoHrpoJUI (t<ourpomurx pa6or'

pa6otu (runtnrx pacqeroB' KypcoBbrx pa6or u gp ) u

3aqera c ouenroi I4,TI'I 3K3aMeHa).

BonpocoB npolrleNyrounoft arrecraqrlll (neoverueuar

rourponx (KP).
:enrsofi pa6orn (TP).

fi .racru oqeHoqHblx cpeAcrB (:a4au), ucno:r:ylorct MarepuaJrl'l

Ne cneqlralrnux cafiron'

CEMECTP 5

npeAycMorpeuo 5 na6opa'ropurrx pa6o'r'

ropneft lrnoroweuo>.
Tpe6yercx onpeAeJII4TB rpaHl4qy ero

J Merona KBaAPI'I PoBaHI4 { KoPHefi'

lrx c rloMolqblo npanr'rna Lllrypua'

aeneulzfl , o4noft lcacarelruofi , Huorona'

r.IHTepIroJI'IIU'>

MHorotrJIeHa. Anropr'rtlr EslcruAa

II NPIIMEHEHIIE AJI{ YCTPAIIEHII'

KopEeft c rloMorq6ro

HafTfi (orfiqecrBo

Ar.f, HaxoxAeHut
KparEocrl{ KoPHefr

Hoe pellreura e Qyurquona;rr'noro ypaBHenlrt>

ypanneulre. Tpe6yercr nafiru npr'r6ruExeHuo oAHo

onper,ereHHuls Ha orpe3Ke. Tpe6yetc'n uaftru rcopuu

orpe3(e, naftflr sna'reum Syurwrol B oTI{x KopH.f,x' rro

rb ItHTeDnoJltquounrrfi MuororrJreu Jlarpalxa, oqenlrrb

BbIq cJIeI re oIIpeAeJIeHHOrO IrHTefpaJIaD

r,rHTerpan. Tpe6yercx npr'r6lraxeniro BbFIIrcJrl4TI' ero c

faycca.

oe pe[reul4e o6r'rr<noseHuoro ar'r(btbepeHqram-

rennoe gz@QepeHIII'IzuIr'Eoe ypa.BHeHrre nepBoro floptA(a c
pelrreHlte c rloMolq6lo MeTO.4auaftru npra6nrxenHo ero

KoHTpoJrr, n r[opue peftrnHr-KoHTpors

Peft rrurr'rcou'rPorrl J\b 1

f (x) = o. Jloxa,ufisarlfls ropueft, MeroA TIoJIoBITH-

fi norperunocru), uero4 Hr,rorona (c oqelrxoft nofpelrHocrn),

TPAHIIIIbI
o6rlero A
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11.
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cpan @1pre. Paseucrso
Mero4 oproroua:tcaquz f
npocrpancrry 12.

flpu6nI.rNerulre Pe eurzs

urepaqr,tfi (c oqeurcofi n
Anropu'nr EsIcr'IAa Ars
ycTpaHeHl4.f, KpaTHOCT[

Heroropr,re BorIPocBr,

anre6pu (6es

PQ) - 2n * an-1zn-1
I{ennlre Apo6u. floAx
rroAxoAtrqux aPo6eft'
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uennyro Apo6r (nPuueP).
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4.
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7.
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16.

b) Merog Huorona n I4HTEDTIOJI'UI{OHHLX MHO|OqJIEHOB

Pefiruur-rourpoll J\b2

npocrpaHcrBax. OptoroHa:uuste (oproHopMlipoBaHHble)

ocrr. flomrora,
crrcreMaM. 3rcrpelta-nruoe cnoftcrno qacrl'IqHbD(

Pefirzur-ronrpolr No3

- Lllrrunra. Merog optorouurvsa\prLr rpllMeHlrreJrbHo K

MHoroqJIeHr,r v nx o6uqe cBo[crBa.

f(x) = 6, MeroA rIoJIoBIrHHoro AereHI4t, MeTO,q

), uero4 Huorona (c oqenrcoft norperuuocru)'
nau6om'urero o6rqero 4enuren.r' Ipulraeuenue glx

MHOTOIIJIEHOB.

arrecrallrrfi B t[op*re ersalrena

Bonpocrr r< srsaueuY:

Meroa Jlo6aqescKoro (rcna4pr'rporauue ropuefi)'

Apo6[. PeK]ppeurual (poprtyna AILfl BbFII{cneHr{t

[ofpeIIIHOCTIr rlpu afiflpoKclrMaqfifi noAxoAsIqI'IM[

qreHaMI4 n patnouepuofi MerplrKe. tr4nrepnonsqus MeroA

rrocTpoeHlrt IrHTeplonsIII4OHHbrx MHOTOTTIeHOB'

lrneMaJrlgrre csoficrnal\4goro'rreHon 9e6rr esa'

Synr<quft n pannolrepuofi MerpI4Ke anre6par'ruecrznn

)crBoBarrlrlr MHoroqneHa Hal{n}4ruero fipfiorl4xeHl'rt'

Mnoro.{renr,r Bepnrrreiina Toqru arrTepuanca' Teopelra

npocrpaHcrBax. Oproroua,rusre (oprouopuuponannsre)

ocrs. flo:ruora.
cr,rcreMaM. Srcrpenra:lr'noe cBoilcrBo qacrllqgbl(

- LIIuuAra. Merog oproronanb3a\rtpr nplrMeuvreJrbHo K

Hbre MHororIJIeHrr n ux o6tque csoficrna'
rut' f (x) = 0: MeroA rIoJroBI4IrHoro Aereguf,, Mero'4

), neroA Hrroroua (c ouellroit norpelruocru)'
eur,rs Harz6omruero o6rqero AeIrvreIlr. llpzueuenue 4lx

MHO|OqJIEHOB.

HaxoxAeulrt rcopneft Iunoro-r,reuos.OcuonHa{ TeopeMa

rcrna). Onpe4enenue rpaHr{IIbI KopHefi MuoroqJreua

... * a6.Mero4 Huoroua.Mero.n rcBaApxpoBaul4t KopHel

4po6u. Peryppenruax lpoprtyra rnfl. BbFIIrcJIeHut

eHKa fiorpellrHocTlr fipu anlIpoKcl4Marlrur [oAXOASII]4Mr4

AByx rloAxo.4tulux 4po6efi)' Csoficrsa rrergbrx n

Pasnoxenue [ppallr4oHaJlbHbx .II{ceJr B 6ecrconevuyro

n paanouepuofi uerpuxe. tr4n:repnonxqul.

I,IHTEDNOJI'UI{OHHEIX MHOTOqJIEHOB'
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AnnooxcrEluauu.r B SBKJII4a

cv creM6r. Jluueftnax n
tJ^

14.

15.

16.

17.

18.

Pr4u @yple no oprou
cyurrr Oypre. Patencrso
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arepauuii (c oqeuroft
Amopzmr Enr,uaAa Ars
ycTpaHeHut KpaTHocTIr
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a:rre6pr,r (6es

P (z) - 2n * an-1zn-7 *
I-{enusre gpo6z. II
rroAxoAsrllt4 x ,upo6eft. Ott
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3a,4aua annpoxclrMarllrll MH

4.
5.
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8.

10.

11.
12.

19.
20.
21.

3rctoelraallnrre ceoiicrsa MHoroqJreHoB. Mnoro'Ireu
orpe3Ka. llpraueuenne K rlocrpoeHIrlo y3JroB

OCTI4 ZHTCDIION'III4I4.

n. llpnrr.tep.

oynrqufi n pasnolr.repuoft MerpI'IKe a,rre6pauvecrulrarz

MHoroqJreHa Hal{nyqmero nplr6nr'rxeurzl.
Muorovnenu Eepnrureft na.

9e6H dna o6 aJIbrePHaHce.

pa6ora r t[opue cuucra norrpocoB

)?aBrreHl4f f (x) - 0. Jlor<arrIzsaqus Kopnefi, Mero4

norpeuruocru), ueT o,4 Hrroroua (c oqenxoft norperunocru),

MHofoqJIeHa. Anropumr Esx[aAa Ant HaxoxAeHlrr

npLIMeHeHlre A,'uI ycrpaHeHI'It KpaTHOCTI'I KOpHefr

uero4 Jlo6avencrcoro (xnagpupoBaEr4e KopHeft).

ue ppo6u. Pelqppeurua.n $opnyla AJII BbFIt4 cJreHI4t

lorpellrHocrl4 rlpll anflpoKclrMalll4lr rIoAxoAtIrIIrMir ApootMI{'
eHaMrr B parnorraepnoft Merphre. I'Inrepnonxqrar' Mero4

IIocTpoeHu.F I.IHTeplOntUr4oHHbIX MHOTOT IeHoB'

cnoft crsa l4uoroqneuos 9e6rruesa.

$yuruuft n paauouepnofi Morpi'IKe anre6par.ruecr<uuz

MuoroqreHaHaITJI)^{ oro npu6nI'tNenur.

Muoro.rJreurr Bepnurefina Tour<n a:rrepuauca. Teopeua

lpocrpalrcrBax OpT orona:rHrre (opronopullporauurre)
ocrr. flomro:ra.

crrcreMaM. 3xcrpeualr'uoe cnoftcrno qacrlrqHbrx

...- LllirazAra. Mero4 oprorouaJru3aryv [pIzMeHIrreJIbHo K

MHoroqJreHbI Ir ux o6rqne cnofictna.

f (x) - O: Mero,u rloJIoBI'IHHoro AeJreHI'It, MeroA

ocru), uero,q Hrrorona (c oqeuroit norpeuruocrz).
N-uegur nalt6o:rr lrero o6rqero AenlrreJrt. Ilpzueuenue gnl

eit MHoro.$IeHoB.

ecr Haxox.ueulr{ r<opneft Nruoroqnenon, OcHonHas reopeMa

). Onpe4erenue rpaHlrrlri KopHefi MHoroqJIeHa

* co.MeroA Hsroroua.Mero.n rnaApzposanua ropuefi .

e Apo6u, Perlppenrnar sopltlyla ,4J1t BbIqI4cJreHItI

fiofpel]ruocrlr rlprl anrpoxcr{Mallnu rroAxoAttqulru apo6nltu
yx fio,qxoAsrurx Apo6eii). Cnoftcrna qerHblx Il HerIerHbD(

:eHrre rrppaqlroHaJlbHr,rx qrlceJl B 6ecroueuuyro qennyro Apo6r

r palnouepnoii MerpltKe. llnrepno:r.rqua'
r4HTepnoJItqlIoHHbD( MHOTOIIJIeHOB.

ITHTeD[oJItr[roHHbx MHoroqJIeHon. Oqema florperrrHocrr'I



22. Muoroqrenn qe6H €sa csoftctna l4goto'rreuon. Mnoroqlen 9e6rrrudna

,4Jrr npoIr3BoJILHOfO flpurr,reuenue K IlocrpoeHlrlo y3JroB uHTepnoJulqr'tn u oIIeHKe

IIofpeIrIHocTIr

24. Teopeua o cYuecrBoBaHI'IrI

Beftepumpacca.
ulJrbTepHaIICe.

7, YTIEEHO-METO oE Ir ITHOOPMAULTOHHOE OEECnETIEHI{E

.4IICqIITIIIHbI

OcuosHag rrrreparyPa

23. Mero.u HaLIMeHbInI'x

pa3HoMepHo[ MerPfiKe

1. gucnennr,re Irteroalr. V're6uoe
Ko6e:rrcos. - M.: EI4HOM, 2015

2. r{ucrennrre ueroAbl B 3aAarlax

KOMnbIoTepoB co cn
fipoeKTop c sKpaI{oM.

3:rer<rpouur,re yre6nr're

,{ocrynr

Ilpnrrtep. Ipu6rulxeuue Horlpep[,IBHbIX Qymqvft n

MHO|OqJIEHAMI{.

MuoroqJreua HarrJrfr ero npu6maxeruu. fleprar reopeua

EepnmreftHa. Tovrr'r alrrepnanca. Teoperua ge6rnrdna o6

girr ryson / H.C. Eaxta,roa, H.fI' Xr'raros, f'M

ylparKHeHIrrIX: f{e6noe noco6ne / H. C. Eaxsaros, A' B'

:, Xypnar PAH (ropnyc 3, aya. 414) (1 mr)
Xypuan PAH (roprryc 3, aya. 414) (1 tur)

nporpaMMHbIM o6ecne'renr'rev,

Jlanzn. E. B. r{uxonron ; no4 B. A. Caaosuuqero. - M': EI{HOM,

3. 9uc:reuurre uero4rr: Yue6'n / E.B. Kapluanosa. - M. : @JI?IHTA, 2015.

http ://www. studentlibrary 976523036.html
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1. Maple 9.5/t0l11 n rfusll e z o6pa-sonauuu / B.fI. ,{urtconon. - M. : ,{MK llpecc,

2010. http:
2 , l4:gr.epaxrunrlbre crlcreMbl Matlab, Mathcad: yve6noe noco6ue I I4.E' Ilnerqr'tncrca-s' -

Ka:anr : tr4gnarelrcrno KHI4TY 2014.

3. gr,tcnennrre ueroAlr. / B. (D., PesugHltKon,{' JI. - M.: O?I3MATJLI4T,2006'

IlepuoAn.recrue n3AaHEs

1. YcnexuuareMarflqecrl4x
2. Anrouanrra ra

8. MATEPI4AJIbHO- OE OEECIIEqEHIIE AI{CqUI.]II'IHbI

Jlexuzounag ayl't roplz,fr (37

aBTOMATUqeCKLIM SKptUroM.

75 nocaAo.Inrx Mecr, My,lrbrlrMeAufinlrft [poeKTop c

Jla6oparopnx ql4cJleHrrt'rx M lon (405-3): 25 nocaAo'rrrx Mecr, 13 nepcona.nrnrx
ruynrrzuegnftnrd

Ha KOMTIaKT-,4I4CKaX.

B tr4urepner.



flporpalralrla cocraBneua B

Mareuarr.rqeclcoe o6ecneqesue z

Ilporparr,ttr,ta pacaNrorpeHa I'I o

nporot<otrNo ,#- or /
3ale,4yroqnfi r<a$eaPoft

Pa6oqat nporpaMMa

flpeAceAarem KoMllccrlll

nanpanreuut 02.03."03 

-nnororonNe /y'I or

O. B. Kpucxo

c me6onanz.f,Nlla O|OC BO no HarIpaBreHIlIo 02.03 '03

nu$opltaqnonubD( cllcreM

. npen. ra([. @AUII A. E.AoaoHos

3AO tr{nnecnrqr,ronnaa ifupua <IIPOK -I'lnsecr)

IIA 3ACEAAIIIZI4

roAa.
A.A. ,{arrr4on

u o4o6pena Ha 3ace alr4rr yre6uo-Irte:ro4raqecrofi KoMuccuu

C.M. Apaxertn



IIporpaIr.nta

ua fre6urrf
roAa.

ua Yre6trr'1fi

Ha----3te6nrrft ro
roAa.

na-Y're6urfi

ua---,-1r^re6truft
foAa.

Jlucr nepeyrnexgeunR

flooror<on 3acerautrfr ra$e.qpu Itlb OT

3ane41'roquft xalbeAPofi

floororon sacenanrra raSegPn Ns OT

3ase,ryryoqufi ra$eApoii

Ilporotcon sace1Lanrtfr IcaSe4prr Js

3are4y'roqraft ra$e4Pofi

flootorcon 3aceplarrufr xa<pe4pu Nl

3alea)'rorqufi xa$eapofi

Ilpororon 3aceAarrlrt xa(pegpu J'{b OT

3asellrolrluft raibeapofi

OT


