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1. IIEJII4 OCBOEHLTfl, ilI,/.clrurrrJrr{rIbr
I{r:lruz ocBoeHr{r Ar{crlr4[Jrr{Hrr (rraogynr) rnnxrorcr:
. rr3yrreHr.re cl4creMbl MareMarllqecKl4x gnanraft v yueru,rfi, neo6xoAraurrx B

npo(peccuonanrnoft AetreJlbnocrr.r AJrfl paspa6orru MareMaruqecKr{x ruogeleft npoqeccoB r.r

o6rer<tcls aBToMarI43arJwL vr ylpaBneHl{g., Arrfr u3yrreHr,rs cMexHbrx Ar.rcq}rnJrr,rH, rrpoAoJrxerrr4tr
o6pasonraunr;

. ItHTeJrJreKTyaJrbHoe pa3BlrTrre, (popnrupoBalrl{e KarrecTB Jrr,rqH0cTr{, ueo6xo4urrlbrx Ans
ycneruuoii xtI3HI,I B coBpeMeHHoM o6rqectue; lrcHocrb lr roqnoclb Mr,rrrrJreuvrs., vrrtyvrrJus.,
gJreMeHlbr anropllTMr,r.recroft KyJrbrypbr, npocrpancrBeHHhrx rrpeAcraBn eyuit;

o QoplrnpoBaHlre npeAcraBJreHufi o6 r.rAef,x u MeroAax MareMarr{Krr KaK
yHl{BepoaJlbHofo s3blKa HayKIr LI TexHI4KI4, cpeAcrBa MoAeJr}rpoBaHr{{ sBJrer.uit u flpoqeccoB;
MeTOAa>i CTIITI{Mr43 aII?II{ ;

o BocrllrraHrre Kynbrx)hr JrnqHocrr,n, orHorrreHr4r K MareMa'II{Ke KaK K I{ACTVT
o6qe're.none'recrofi KyJlbrypbl, rIoHI,IMaHIre 3uarlr4Mocrl4 MareMarvKl4 Nrfl HayqHo-
TexHr.rqecKofo rrporpecca.

2. MECTO AI,ICqUIJIITHbI B CTpyKTypE Orrorr Bo
flucqnuluua <MareMarrrrrecnoe MoAeJrr{poBaHrre, qrrcJreHHr,re MeroAbr r{ KoMfiJreKobI

[porpaluM)) orHocl[Tc.f, K o6.sgareruuuM ,ql4crlr4[nr.rHaM napuar:unuofi qacru ocnosuoft
npo(fecouonalruofi o6pa-ronatenruoft npofpaMMbr rroAroroBKv acrupalToB rro HanpaBJreHrrro
09.06.01 <I4u0opnaarzrca z sbl.rrcnnrerbHar rexHr,rxa). ftx ycneruHoro r,r3rrenun gaHnofi
AI'I0rII{TIJIITHII acuupaHT AoJIx(eH BJraAerb o6.sgarenrubrM Mr,rHr,IMyMrorM coAepxaHr,Is ocHonuofi
o6pasonarelruofi nporpaMMbl tlo MareMarlrKe Anfl AaHHoro HarrparBJreHrar lrraarera1lrqecKoro
arJaJrv3a, aHaJll{TI4qecroft reonrerpvrtr, nuueftnofi alre6prr, ar.r$frepeHrlr.raJrE,Hbx ypanueulrfi). 3uaru
ocHoBHr,Ie floH.gru.s I,I MeroAbI MareMarlaqecKoro amaJwIga, aHaJIT,ITI{qecroit reouerppru, ruanefiuofi
alre6put, TeopIrI4 Qynr<qrafi KoMrrJreKcHoro [epeMeHHoro. Vueu npuMeHsrb MareMarr,rqecKae
MeroAbI Afi.f, peilreHufl. rrpaIKTLrqecKHX 3aAaq. BlaAerr Mero.qaMr4 perler{vrr arzssepeurlrraJnbubrx 14

alre6paauecKl'Ix ypanneullfi, 4zQ$epeuqrlaJrbHoro 14 t4HTerpanbHoro rrotrrrcJreHu s.) alaJrvtrvr.recxoft
reoMerpl{rl, Teopuu neportnocreft, MareMarnlqecxofi crarvcrr,rKr,r vt clyuafinrrx rrpoUeccoB.
Bla4err 3HaHLIsMu n o6uacrz [porpulMMr.rpoBaHr,rr Lr recrprpoBaHn.[ [porpa.MMHbrx cpeAcrB"

3. KOMTIETEHTIVU OByIIAIOITIEI-OCfl, OOPMI,IPyEMbIE B pE3yJrbrAT'E
locBoEHrtfl I\UC\TIIIJII,IHbI(MATEMATI,ITIECKOIIMOAEJII,IPOBAHT,TE,

TII,IC JEHHbIE METOIIbI I,I KOMIIJIEKCbT ntp OIPAMM)
Ilpoqecc lI3freHLIs II4cIII4[JIIIHrI HarrpaBner{ Ha Qopruupo,nanue cneAyroqux

VIKOMN

.N! | Ha3Barr[e KoMrrereHqun I UwAerrc-n/nl_
OduenpoQeccrroHaJrbrrbre KoMnereHrlr{u (OIIK)

I B,na4enze uero4ouorraeft Teoperr.rrtrecxr{x gKcleprzMeuTaJrbHbrx
HocJreAoBaHuit s o6racru upo(f eccrroHalrbHoft 4exrenrnoctra

OIIK-1

2. BJraAeHr.re KyJrbTyllou HayqHofo r.rocJreAoBaHrrr, B ToM qr4:CJre, c
I4orroJrb3oBauraeM coBpeMeHHux uuQopuarlrroHHbx rexnonoruft

OIIK-2

3. c.uoco6nocrr K parpa6orxe HoBbrx MeroAoB r{ccJreAoBaHrrfl vr r4x
rrtr)r{MeHeHr.rrc B CaMOCrOSremHofi HayqHo-t4ccJreAoBareJrrcxofi
Aoslf eJrbHocrr{ B o 6lacrr.r upo (f eccuona:nnoft Ae{TenbHocrra

OIIK-3

4. Cnoco6nocrr o6terrvnno
penpa6oror, BhrrroJrueHHbrx

v1gels49g48( _

OIIeHLIBaTb pe3ynbTaTbl

Apyrr.rMr,r cueqrraJrr.rcTaMrr

ucclegonaunft n
Apyrux HayqHbrxB

OIIK-5

5. Cruoco6uocrr r Hbre pe3ynbrarbl I{aYqHo- OIIK-6



I{COJIE,IIOBATEJIbCKOI,I AE'TENbHOCTI{

co6mo4euut aBTopcKI{x npaB

HA BbrcoKoM ypoBHe vt c ytIeToM

IlpodeccuoHaJrbHble KoMrlereguuIl (IIK)
I cn<lco6uocrtro paspa6arunars A rIpI4MeHsTb HoBble MaTeMaTI'IqecKIle

Mero.rlbr MoAenl{poBasus o6rerroB I1 qsrerlufi
IIK-1

2. Cnoco6nocrr paspa6 arbrB arb, o 6 o urossrs arb u recrl,IpoBau s (f i| errrannue

BbrqvrcJIIITeJIbHLIe MOTOAbI c [pI{MeHeHIIeM COBpeMeHHbIX KOMIII'IOT9pHbX

re>cronoruft

IIK-2

3. forosHoctr paspa6arblBaTb HoBbIe MaTeMaTI,IqecKLIe MeToAbI I'I aJIIopI'ITMbI

npOBepKI4 aAeKBaTHocTI4 MaTeMaTI4tIecKI{X ruoAelefi o6lemon Ha ocHoBe

AaHH brx HaTypHoro SKcnepLIMeHTbI

IIK.4

YuneepcaJrbHble KoMrereHIIuu (VK)
1 CtOCO6uOcTb I( KpI4TIIqecKoMy aHanI,I3y LI oIIeHKe CoBpeMeHHLIX HayrIHbI

{orcTH}n9H[ft, feHepL.IpoBaHI4IO HOBbX l,d!:efi, flpu pemeHuu

I,ICTSJIeAOBaTeJIbCKI,IX n [paKTl,IqecKklx 3al{arl, B TOM LII4CJIe' B

MexAr,rcqunnllHapHbx o6racrsx

yK-1

B pesymtare l{3yqeul4fl AIrcIIu[nI,IHbI acnupaHT AonxeH:
3narn: - ocHoBgbre rpe6onauur, [peAT,tBnqeMble K MareMarl{r{ecKl,Ix MeroAaM

MOAEJIPIPIC B AH:.lTflj KOPPEKTH O CTI, YCTOfi UIIBO CTb, CX OAI4MO CTb ;

- Marervrarr.rqecKyro reopurc o6pa6orxu gKcnepLIMeHTa; - MOToAsI u anfopl{TMbl

npu6luNeugoro IEHrerpupoBanvls H arz(p$epeuqlIpoBaHl4.t{; - BbIrI?IoJII,ITeJIbHbIe cxeMEI vr

aJrroprrrMbr perreur,rfl o6rrxuoseHutx an$SepeuquaJlbHblx ypanrrenuft; - [pI{eMbI

nporpaMlvrrarpoBaHlrr AJUI [epcoHaJrbHbx 3BM; -MeroAbI qncneHHoft anlpoKcI4MaIIau 14

r.rHTeprlojrtqIrll.
)'nerr: - o6ocuonanno nu6parb rrr4cJreHHufi rvrero4, pmpa6orarb anropl'ITM peilIeHaf,

rrocraBJreH.,gloir.3a1arifpt; - pa3pa6orarb LI ornaAMTb rlpofpaMMy Ha aJIropI,ITMI,IqecKoM sslrKrl C-f-l

Anr peIJIsHafl3aIAq.
BllaAers: - MareMarr4rrecKr{Ml IraKeraMv r,r KoMnJIeKgaMH [pofpaMl\4, MareMarI,IqeoKI'IMLl

MeTOAaMI,I qIICJIeHHOr.O MOAenI,IpoBaHI'Ie.

4. C:T pyKTypA I,I C OAEPXAHLIE ATICUITIJII,IHbI (MAT EMATITIIECKOII
MOIIEJII4POBAHIIU, qUC JIEHHbIE METOAbI I,I KOMIIJIEK CbI IIP OIPAMM)

O6ura-s cocraBmer 3 ga.rerHrx eAI4HuIIbr, 108 qaca.
AOeMKOCTb ALICIIUflIITHbI
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AtcqunnxHbl
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BHAbr yce6Hoii pa6orbr, BKrrc!u gaMoqotrenbHyrc pa6ory

acp=nHpaHToB

I rPynoeMKoqb (B qacax)
O6reu yre6rofi

pa6orut,

c npxMeHeHHeM

HHTepamilBHblx
MtrOAOB

(o wcax / Yo)

OopMbr reKyulerc

E

a
6R

dm
E

o

EX
\o
d

o

jra

o)3
ho
v

-

(llo rcoenftrl
cenecnpa),

$opua npouexyrornoii
amecfruhr

(no ceilecmpN)

1 Merc,.u,l,t aHaJtv3a

SKCnepr.rMeHTilJIbHbnx

.IIAHHbIX

4 l-8 6 t7 4t66% Pefttnnr-
xoHrporl Ntl

2 Meroaolorlu
KOMnbH)TepHol'o

MO.IEII,TDOBAHUq

Aa 9-
1,6

6 t7 2123% PefiruHr'
roHrpoll Jl1b2

J Tecruponauue
MATE]VI TIIqECKHX

uoaerefi u KoMUIeKcoB
NDO|DAMM

4 I7-
26

6 17 2t33% PefirnHr-
xonrpolr Nl3
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qe6Hofi IitHbI
Ng

nln
HauMeHosaHtle

pa3Aena

JIITCUI{TIJTIIHbI

Co4epxaHue pa3Aeaa

1 Mleloau anufi4sa
3KCrrepI,rMeHTaIrbH

bIX ]IAHHbIX

1.1. MareuaruqecKar o6pa6orra gKcrrepr,rMoHTaJrbHbx .{armrhrx:
[HreploJ[rpoBaH]re I,I amrpoKcfiMlarJurfl. Qynrcqufi . O6rqas frocraHc]EKa
3aIllr:rkr. flocranosKa sal4al{r4 r4HTeprronrrlr4r.r. flosrtue KoHeqHbIX
pa3Hocrefi . JIuneftnax r{HTeprroJrfl t\trfl c rrocrorr{rrbrM r.r [epeMeHrrr,rM
IIIAIOM.

1.2 ooprr,ryna JlarpaHxa. zurepnonrqrroHr{bre [oJrr{HoMrr Hrrorona.
Amopururr n [porpaMMnar peuur.r3arlur. llousrve ry6ruecrzx
crrJrafiHoB.

1.3. AuuporcuMarlrrrr $yurquft o4uoft repeMeHHofi. Bn6o1p nu4a
npu6nnxaroueft OyHKrIlM. Mero4 HanMeHbrrurx KBaAparoB

2 M.elo.uororu-f,
KOMrrbroTepHofo

M()AenprpoBaHHf,

2.r. rronsrr.re o MareMarr{qecKoM u (fusu.recKoM MoAenrrpoBaFr[r{.
ocuosHrre Br.rAbr MareMarr{rrecK[x nro4enefi . MareruaruqecKas reoprrt
norperrrHocTtr.
2.2 Ocsonubre 3aAaqn m,rneftnoft alre6prr.
2.3. tIpuffiprxeHHoe perreHr.re o6HxHoseH:ursx gu$SepeHrlziilrbubx
ypanneunfi. 3aAa.ra Kourpr. -f,sHrre r{ HerBHbre MeroAbr pe-ureH]rr.
Anropzrl,r 3finepa u npo6nerr,ra ycroftuunoc'rfr{ Br,rqucJrr,rreJrbHbrrx cxeM
Ha ero rpr,rMepe. Mo4ra(pr,rraqulr MeroAa 3ftuepa z nporprrMMHafl
anJrrocTparlur.
2.4. O6tlas. cxeMa rrocrpoeHr.rf, MeroAoB Pyure - Kyma. fpa$n.recrax
E rrpofpaMMHa{ r4nnrocrpauus. oco6euuocrr,r MHorourafoBbrx
anropr4TMoB.

2.5 . tlpufu rrlreHHoe pemeHr,re anre6pau.recrr{x r{ TpaHcrIeHAeHTHbrx
ypanueuzfi. IIocraHoBKa sa1a.ur.
MaTeMaTlrqecKoro aHuIvI3a.

OcHosuar reopeMa

a
J Tbcr:uponanue

MATEMATI,TIIECKI'X

uo.ueaefi u
KCIMHJIEKCOB

nr)orpaMM

3 .1. CrarucruqecKlle MeroAbr recrlrpoBaHus
3.2. ,{erepuranupoBaHHoe recr}rpoBaHn e: crpyKrypHoe u
{yuxqzonaJrbHoe
.1.3. Croxacrr{qecKoe recrr{poBaHr.re

5" OEPA3OBATEJIbHbIE TEXHOJIOTTII4
IIpu npoBeAeHrIIr JreKIIrroHHbIx ganqrufi ilpr,rMeH.f,ercs rcraccraqecxuft iloAXoA

lperloAHteceHur yre6Horo Marepvura, [peArroJraralorquft npo6leuuyro ltrocraHoBKy 3aryaLr \r
nepexoA K paccMoTpeHno MeTOAOB IrX pelreHl4r.

Percoueudyemcfl: llcuonrgonaHule MynbrraueAuftnrrx npe3eHTarlnft uo prAy reM Bo Bpe:Mt
ler<qufi. flpeseuraqua [o3Bolser xopomo ]rJrnrocrp]rpoBarb JreKrlIarc, AeMoHcrpr,rpoBarb
[oBeAeHI4e (pynxquff, BI,I3yanLI3LIpoBarb MeroA rrocrpoeur,rr rroBepxHr:crefi u r.I. B re.reHue
JIeKIII{pI []peloAaBareJlb rlocrotHHo BeAer lu,raJlor co cryAeHTaMr4, 3AAABA[. U OTBerrafl Ha
BOnpocb.r.

IIpn oprarur3alluu EneayArrropuofi caMocroflTe.rrrnoft pa6orrr uo Aaunofi Aprcqunnr.rHe
npe[oAaBa.TeJrro peKO MeH,4yercr r.rcnoJrb3oBarb cne,qyroqve ee (popnarr:

. rloAroroBKa lI Hawrcali^ue pe(feparon, AoKJraAoB, orrepKoB r,r Apyrr,rx rrr{cbMeHHrrx pa6or
Ha 3aAaHHLIe TeMbI;

. rroAroroBKa MyJrbrlrue4ufinrx npesenraqufi;



. BbrrroJrHeHr4e AoMaruHr4x salla]g.nit pa3Hoo6pa3Horo xapaKTepa. 3To - perxeHr,re 3ahuLr;

[oA5op fl rr3yrreHrre Jrl4TeparypHbrx r{croqHl{KoB; noA6op r4nnrocrparr4BHoro rI olrl{careJlbHol]o
MaTepr4an:a [o orAeJrbHbrM pa3AenaM Kypca B cerH IrlnrepHer;

O T}bIIIOJIHEHVE ]flHTUBI{AYTNbHbIX 3AAAFII4fi, HAIIPABJIEHHbIX HA PA3BI{TI,IC Y CTYACHTOR

caMocTorreJrbHocrlr u vr]HuuuurlrBbl l4H4vrBt4AyanbHoe 3aAaHLre MoxeT' noryqaTb KaK KaxAbrfi
cryAeHT, TaK r,r qacrb cryIeHToB fpy[nbr;

no.EroroBKa AoKJraAoB lrccneAoBarenbcKofo xapaKTepa Ar.f, BbrcTyrrreHr4r Ha HayqHoii
cryAeHqecK ofi KoH(bepeHrlr4lr.

6. OUEHOTIHbTE CPEACTB A l.Jrfl TEKyTTIETO KOHTPOJT.fl

YCIIEBAII]MO CTI,I, ilP OMEXYTOTIHO fr ATTN CTAUI,IZ IIO II'TOTAM O CB OEHI4fl
AI4CIITIJII,IHbI I,I yIrEEHO-METOAUTTECKOE OEECIIETIEHIIE
CAMOCTIO^flTEJIbHOIZ PAEOTbI ACTII4PAHTOB

a) nronpocrr peftruur-xoHTpoJrfl :

Ha pefirznr-Kol{'rpoJrb cryAeHTaM rrpeAJrararorcfl.3ap;a'ltu no npofi4eHHbrM TeMaM. Bapuanur
satauuir:

pefirunr-nonrpo.nr J\b I
1-11D. Haftru a6coruoruyrc A pr orHocr{renbHyro

roJIbKo Bepubre qu(fprr.
1. a: 0,2381;
2. a:3,75I;
3. a:11,445;
4. a:2,3445;
5, a:8,345;

d rorperunocrl{ nIIIcJra a, IlMeloIqero

6. a:0,374;
7 . a:20,43;
8. a: 0,0384;
9. a:12,688:
10. a = 43,813.

pefirlrur-xourpo.rrr, .Nb 2
ll -,20, Brr.rzcrr,rrr no Soprrayre CurvrncoHa orrpe,4erenuuft HHTerpan $yunqrau c rrarfoM

, b-a , b-a
h., = ----- li.t c uaroM h. = 4. Pacqerst flpoI43BoAI4Tb c roqHocrrro lCl'3:'10'20

t---:-11. f (x) = lx' +'1,

f(x)=.re;tr1
13. f (*) =JF-7L,';t

7t )14. .f (x) ='"J x' + 3x + I l,

ls. .f (,)= JVIIV*j,
15. .f (*) =Jr' * g,

17. .f (x) = "lzr7,
al 118. J@)=\lx'-6x+37,

t-19. f(x)=^12-*',

20. .f (x) =JG-' -*;t a =2, b

2l --30. MeroAoru Har,rMeHbrrrr4x KBaAparoB

Bu1la 4rfl. guaqennfi x u y, 3aAaHHbrx ra6nurlefi.
21.

t2.

a=-1, b=9.

a=2, b=12.

a=-3, b =7.

a=-2, b=8,

a: -1, b =9,

q=-2, b:8,

a = -7, b:3.

a=-5, b=5.

a = -9, b:L

= 12.

naitru s M n Hprl q e c xyro tp oprr,r yny yKa3 aH H o ro



1, 0 1 1.5 2,5 J 4.5 6 o6Iqr.rft nul
3ABI,ICI{MOCTI'I

!=ax+b
v 0 67 l0l 168 202 310 334 404

x I 0,5 0,3 0,25 0.2 0.t7 0,14 0,r2 o6quft nn21

3ABIICI4MOCTI4

b
!=a+'-

,x

l, ,]
-) 2 r,6 1,5 1,4 1,3 1,3 1,2

24.
x I 2 a

J 4 6 7 E o6quft nu4
3ABI,ICHMOClU

h
I =a +--

v 5?.1 308 240 204 183 175 159 l5'2

25.
x t 2 a

J 4 5 6 7 E o6rqnft er.rA

3ABI4CI4MOOTI4

!=a'x+b
v 0,:33 0,49 0,59 0,65 0,71 0,75 0,77 0,81

peftr'nnr-rcourpo.rrr J\b 3
31 - 40. [ano 4a$QepeurlnrrJrbHoe ypaBHeHr.re Broporo rroprAKa ]rr.rAa

Flry,y',y")=0
C HAqAJIbHbIMI'I YCIOBI,I.f, MI,I

/ \ tl \ r/\xo)=lo u y'\xo)=yo.

[n:.x AaHHoro au(fSepenrluanruoro ypaBHeH]rr :r'aitrn perrreHr,re
yAoBJreTtBoprmlqee 3aAaHHOMy HarraJrbHoMy ycnoBr4ro, B Br.rAe :

o6uluft nvlt
3aBI{Ct4MOOTr4

!=a*

x 0 0.2 0.5 1 1,5 2 )5 .\
-) o6quft sxrl

3ABI,ICI4MOCTI4

/=axb

v 1 1,2 l.\ 2,0 )5-)- 3,0 ?5 4,4

28"

29.

30.

^ 0 4 10 15 21 29 36 51 o6u1ufi nug
3ABI,ICI{MOI]TI{

Y=aeb'

v 0 41 106 t45 20s 285 350 3510

x 57 60 65 70 75 84 90 105 o6rqufi nu21

3aBI,ICHMO0TLI

!=ax+b
v 67 71 t6 80 86 93 99 tn4

x I a
J 6 t4 20 30 51 60 o6qzfi nu4

3ABI{C}IMOOTI4

Y=axb

v I6 26 40 82 ll5 r64 270 3n3

y,= y(x),



a) nrru orJrr,rrrHbrx or Hyns qreHoB pa3Jro)KeHr,rr B crerreHnofi px,l1;

6) no MeroAy Pynre-Kyma cocraBl{Tr, ra6mqy upu6ruaNeHnrbrx gna.reHufi pettrefrr4t
cI,IcreMbI AnQ$epenuuanbubrx ypanueuufi flepBoro fiopr.qKa, coorBercrBlrorqefi 3aAaHHOMy
ypaBHeHr.rrc, Ha orpe3Ke [0; 0, 5] c ruarorrr h=aJ.

Boe BbIqI4cJreHLIfl rlpoll3BoAr,rrb c oKpyrJreHr,reM Ao rrflTor() Aec-rrrr.rqHoro 3HaKa.
Pesylrralu, rroJrf{euHbre B rryHKTax a) u 6), cpanuurr"

37. y" -5y'+4y=9, y(0)=0, y'(0)=f .

32,. y" +2y'+ y=0, y(0)=0, y'(0)=2.

33" y" -6y'-7y=0, y(0)=t, y'(0)=t.
34. y" +7 y' -8y=0, y(0)=0, y'(0)=0.

35. y" -l}y' +25y-A, y(0)=1, y'(0)=0.
36i. .y" -5y' +6y=9, y(0)=2, l'(0)=t.
31'.,y' +5y' +6y=9, y(0)=0, y'(0)=t.
38. ,y" -6y'+5y-9, y(0)=2, y'(0)=2.
39t.,y" +4y'+3y-0, y(o)=0, y'(o)=t.
4Ct. y" + 6y'+8y=9, y(0)=2, y'(0)=t.

6) nonpocu K eK3aMeHy:
1. A.nropuru MeroAa faycca r ero ycroft.{usocrr
2. IVIero.q npocrbrx urepaqufi [pI4 perreHuu CJIAY. .{ocraro.ruoe ycJroBr.re cxoArrM.oorr{

Hreparlu.oHHoro ilpoqecca.
3" Meto.q 3eft,qens [plt pemenuu CJIAV" ,{ocraro.rHoe ycJro:Brre cxoAr{Mocrr4 MeroAa

3efiaelg
4. C)r4eleHI,Ie KopHeft ypanuenur (rpa$uqecKr.r vr aHaJrvrryruecru). Vroqneuue KopHs

MeTOAOI\{ IOJIOBLIHHOTO,UeJIeHI4t.

5. V'roqHeur.re KopHr ypaBHeHr,rs MeroAoM xopA
6. Y'roqneru4e KopHfl ypaBueHr4s MeroAoM KacareJrbHbx
7 " V'ro.rueHlre KopHfl ypaBHeur{r xorr,r6uuupoBaHHbrM MeroAoM.
8. TlnrepnonllpoBaHlae Qyunquu" Jluneftnas r,rHTepuorrflrJvrs., n:orpemHocru nzrreftuofi

LIHTepn0JrJrrII,Irr

9. I4urepnouquoHurrft MHoroqreu Jlarpanxa, orIeHKa rrorperrrHocrr{. Koue.rHrre
pzl3HocTrld

10. I4nrepnoJIffIIIzoHHbIft trluoro.rren Hrrotona rIrs. paBHoorcroflrrlzx y3noB (L-ax u 2-an
Qopuynur).

11. AnnporcuMalll,xr ftynKrILIfi oAuofr repeureunofi" Brr6op BuAa npz6nuxcargqeft
(pyurqnu" MeroA cpeAHrax r.r MeroA HalrMeHbrrrprx KBaAparoB.

I2.LlucneuHoe I,IHTerpnpoBaHHe" MeroA rnprMoyroJrbHr{KoB }r MeroA rpaueqzfi.
13. rlzcnenHoe I{HTerp}IpoBaH}Ie" Brrno.q $opir,rynrr Cr.ruucoua (napa6onrr).
14. @oprr,rylrr faycca [pu q]IcJreHHoM ]rr{Terpr,rpoBaHuu.llonuuorra JleNangpa.
15, 3ata'la Kcllrru. MeroA 3ftuepa rpu pemeuuz 4u(f(popeHur{arbHoro ypaBHeHr{rr rr

crzcreM Olly. Mo4zfrur<aqlrr4 MeroAa 9ftnepa"
1 6, \4erol Pylre-I(yr.ra, rpa$uuecKar r,rJrJrrocrparlrf, .

17, MuorouraroBbre MeroAbr. Alropuru A4auca.

n) noupocbr AJrfl caMocroqrelruofi pa6oru:
1. llporpauMllpoBaure Ha aJrropr{TMr,rqecKoM r3brKe C++. I4nterpr,rpoBaHHbre rraKer,br

MathCAD 5"0+ r,r Maple V R4. Cocran u $ygrquoHaJrbHbre Bo3Mox(Hocrrd rraKeros. BaxHefiIrrue
oreparolpbr

2. llorperunoctz nrrqucleHuft. OupegereHae KoJrr4qecrBa rlepHbrx 3narrarrlrzx qu$p.
florpeurnocru zurre6par{qecKr.rx onepaquft . flpanuna oKpyrneHr,rs.



3. Mero4rt pelreHlls ueuprneftnrrx ypaBueHkrfi: rpa(puuecKzft, XOpr: KacareJrbHbrx, nrepaqufi.
OqeHra uorpeuruocreft. Tpe6onanua K BrJqr,rcJrr{TeJrbHoMy ,rJrroprr:rMy. VcrofiquBocrb 14

cJroxHocTb anrop}rTMa.
4. Mero4u tII4cJIeHHoro pelueHr4fl cr,rcreM nuneftnrx u nennneiiHbrx ypaBHeuuit, Vcuonus

cxoAI,IM,O CTr4 MeTOAOts r.r OrIeHKa uorpenurocrcfi 
"

5. ![uclenHoe I,IHTerpupoBaHI,Ie. florperuuocru qIacreHHoro r]HTerpnpoBalufl.. rlluoneuuoe

4uSSepeuqupoBaurre.
6, MurepnolaquoFlHble $opvynrr JlarpanNa vr Hrrorona" Cpe4uexna4parr4rlrecKoe u

paBHoMepHoe upu6luxeur4e Qynrqufi .

7. flpu6nnxeuuoe perreHl{e arzQr[eperuluarrbHbrx ypa.nneuufi c qac,rH6rMr,r

rlpol43BoA]f,rruu. Klaccu$urcaquxlIEQQepeHuuaJrbHbrx ypaeneuuft c qacrubrMr,r rpor,r3Bol{HbrMra:
napa6ormuecKlle, sJIJII{rITI,IqecK[e ]I ruuep6oluqecKr,re ypaBHeHr.{s. fparua.rurre ycnonr,rx 1.-ro,

2-ro w 3-ro po4a. .fsHrre u HetBHbIe Bbrgr,rcJrr.rreJrbHbre cxeMr;r rrprr perrreHura ypanueuufi
uapa6orua,recKoro rprra,

7. vtrEEHO -MI]TOAUqECKOE I,I [rHO OPMAUTIOHHOE OEECIIEqETr]rI E

AI,ICqUIJITIHbI (MATEMATI,IqECKOE MOAEJII{POBAIilI4E, III4CJIEHHITIE
METOAbI r4 KOMrrJrEKCbr rrporpAMM)

a) OcuonHas Jrureparypa.
K<ln4arcon H.C. OcnoBbI tIIdcJIeHHbx MeroAon/upaxruryrr,r. - Moc.rconcruft ryrraanurapHufi

yHrlBepollrf er" - 92 c. 2014. - Pexuna Aocryrra: http://www. iprbookshop. ru136690
9ltclenHrre MeroAbI I{ rpolpaMMr{poBaHr,re: Yqe6Hoe uoco6ue lB.Il. Kon4aen; llo4;re4.

JI.f. farapuuoft. - M.: I4A OOPyM: HI,I[ I4HOPA-M,2014. - 336 c": r{rr.;60x90 1116. -
(Ilpo$er;cuoHarlbuoe o6pa:onauue). (uepeurer) ISBN 978-5-8199-0333-9,300 sKs. . -.pexrzru
Ao cryrr a : http : I I znanium. c om/catalo g. php ?b o okinfo:4 5227 4

3rtentponuoe LBAaHI{e Ha ocHoBe: r{ucuennhre MeroAbr [Snenrpounrrft pecypc] ; yue6.
uoco6ue: / E.B. Kapuauona. - 2-e r{3A., crep. - M. : OJII4HTA,2015. - 172 c. - ISBN g7E-5-
9765-2303-6. . - PexuM Aocryrra: http://wwwstudentlibrary.ru/book/ISB-N92g5976523036.h801

Anepuenxon B.U. Ocuosrr MareMarl{qecKoro MoAeJrr{poBaHufl T'exHuqecKrrx orlcreM
[3nerrporruufi pecypc]: yve6uoe noco6ne/ AnepueuronB.I4, (De4opon E,lI., XefiQeq M.JI.-
3lercrpon, TeKcroBble AaHHbre.- Bpxncx: Bprucr<ufi rocyAaporBeunrrft rexuuqecruft
yHl'IBepcvret, 2012.'- 271 c.- PexuM Aocryrra: http://www.iprbookshop.ru/7003.- 3EC
<IPRbooks>

6) [ono.rrurrreJrbHafl Jrrrreparypa"
Jlluaen B.B. HalexHocrb u (pynrcquoFraJrbua{ 6egonaurocrb KoMrrJreKcoB nporpaMM

pearlblroro BpeMeHrI (Ann uaructpon) [Snercrpounrrft pecypcfl Ilwnaen B.B.- 3lertpou.
TeKcroBr;Ie AaHHbIe.-- Capaton: Byeoncroe o6pasonaHue,2015.- 2A7 c.- Pexlru Aocryna:
http : //wrwv. iprbo oksh op.ru/ 27 295 .- 3BC <IPRb o oks >

Kc,naunrcrepuble MeroAbI MareMarl{qecKlrx uccne4onaHrafi llsnerrpouHufi pecypc]:
MeroAlIr{eoKI'Ie yKa3aHllf, K caMocro.lreJlbHofi pa6ote rlo AI,IcrIr4rIJIr4HaM <rftacnennnre Mero.Ilbr)) pr

<KounsrctepHoe MoAenl,IpoBarrue>>l 
- 3rerrpoH. TeKcroBbre AaHHbre.- Jluneqr: Jlnnreqnufi

rocyAaporaeuurrfi TexHllrlecKLrfi yuunepclrrer, 3EC ACB,2013.- ll0 c.- Pexuu Aocryrra:
http : //www. iprbookshLop. rul5 5 1 02 "- 3B C < IPRbooks >

3alzsum, B. lE" Teopua u [paKTI,IKa rro Bbrrrr.rcJrr{TeJrbHoft rrrareuarrare f3nexrpounufi
pecypc] : yue6. uocodue / B. E. 3alu3uxr, f. 14. Il{enanoBcKa.f,. - Kpacuorprcr : Ca6. $eaep, yH-'1, 2012. - 174 c. - ISBN 978-5-7638-2498-8. pexprru Aocryrra:
hllpTzqmium.com/catalo g.php?bookinfo:44 1 23 2

,{anltnoa A.M. MareMarllqecKoe I,I KoMnb}orepHoe MoAenr4poBanr{e cJro}KHbrx cprcreM
[3rerrp,rnnuft pecypc]: y,re6Hoe noco6ze/ n{anzlon A.M., faprruua 111.A.,,{oirlre g.p._-
Slerrpou. TeKcroBble AaHHbre.- lleusa: fleusencrr.rfi rocy4apcrneunr,rfi yHr.rBepcr4Ter
apxl'IreKrypbl I{ crpordreJrbcrBa, 3EC ACB, 201I.-296 u- Pexurr Aoory.ra:
http : //wvrrw. iprbo oksh op.rul 23 I 0 0.- 3B C (IpRb o oks >



n) ItrHrepuer-pecypcbr.
1, 3BC ( IPRbooks> - http://www.iprbookshop.ru/
2. ?BC <Znanium> - http:llznanium.com/
3. Slexrponuas 6u6nuorera BlfY - http:l llibrary.vlsu.nr/
4. Busyalsnar cpeAa paspa6orru nporpaMMHhrx cpeAcrB peaJrasar;urrzrMvrar\yrorrubrx

5, OSzquanruuft cafir Company Information ll PexumAocryra:
https ://cornmunity. oracle. com/community/j ava

6. O6rqepoccuftcrwit MareMarl,rrrecrufi ropran llPexuuAocryna: www.mathnet.ru
7. MarerraaruKa I{ ecrecTBeHHoHayqnoe o6pasoBaHr.re. (De,qepanrnrrfi nopran

poccuftcxoro npo(peccrloHanbHoro o6pasonarrns. ll Pexuru Aocryrra: http://www.edu.nr/
modules,php?op:modload&name:Web Links&fi le:index&l op:viewlink &cid:3 1 8

8. o(fuquanrnlrft cafir world wide web consortium // pexuu Aocryna:
https:/ivrww.w3.org/

9. Texnononan flngexc llPexuvrAocryra: https.llyandex.ru/company/technologies
10. Distributed computing project to produce predictions of the llerth's climate llPexuwr

Ao cryrra.: http : I I climateprediction. net/
11. Semantic Web llPexmrAocryrra: http://www.w3.org/standarcls/semanticweb/
12. Ilkona aHtuILI3a AaHHbD( -fluAerc // Pexzv Aocryrra: https:llyandexdataschool.ru/
13. Hayunrrft oerrauuap <I4urennexryamurrft aHNru3AaHHbrx) rarfe4pu alurvaaAaHHbrx

LI HcciIeAoBaHI{fl orletr)alluft Kagaucroro (fe4epaJrbHoro yHr,rBepcrzrera llPexuu Aocryrra:
http ://kek.ksu.ru/EO S/DataMining/

14. I'Iu$opMaIIIaoHHo-alaJrurtrqecKl{e r\4arepraanbr no napzurJreJrbHhrM: nrtqucne;glusw ll
Pexunn Jlocryrra: http ://www.parallel.ru;

1 5. I'InQopMaIIrIoHHbIe MarepLIaJIrr I{enrpa KoM[brorepHoro MolleJrr.rpoBaHr,rfl

HvINeropoAcxoro yHL.IBepcI4Tera ll Pexzrra Aocryrra: http://www.software.um.ac.ru/ccam;
16. I'IuQopMarIrIoHHbIe Marepl,Iuurrr pa6ouefi rpylrrbr IEEE rro KJracrepHbrM Bbrqr.rcJreHr.rrM

I I P exurtr ltocryrra : http : //www" ieeetfcc. org ;

17. Introduction to Parallel Computing (Teaching Course) llPexuurAocryrra:
http ://wrvw. ece.nwu. edr:/-choudh ar I C58 ;

18. caftr KoMnaHr.rr4 PTC <Mathcad llPexlru Aocryrra: (hrle1'/www.ptc.com).
19. Cafir cplcreMbr MareMarI4qecKrrx n uHxeHepHbrx pacqeron Matlab llPexuutAocryrra:

http://mz{!4fus;
20. Cairc Maple // PeNurr,r Aocryrra: http://www.maplesoft.com;
21. Power Sim Constructor, Power Sim Studio llPexnvAocryrra: http://powersim,ru;
22' Anylogic Anylogic - rIHcrpyMeHT r,rMzrarllroHHofo MoAenr{poBaHlrrr ll lJexuu

AOCryna: @;
23' Cairr $uprrarr Computer Associates Technologies ll Pexuirr Aocryna:

http://wwur.ca.com;

24' O6pazosaremHrrfi MareMarr.rqecxuft ropran ll PeNnrrr Aocryra:
http ://www. exponenta.m;

25,, cafi^t _kx Jra6op ar opurr4 / I P exuv- Aocryrra: http ://www.kxlab. conn;
26, lHerorvrrraepuecxuft MareMarr.rrrecxuft $opywtll peNuu Aocryna:

lvvvw.met ;

27,, fJoprut, uocBtlrlennrrft TaKLIM pa3AenaM MareMarlrKr4, KarK Teopr{fi nepoxrnocrefi,
MareMarl{qecKffI crarucrr4Ka, Teopufl MaccoBoro o6clyxunauux, MareMarl{uecKa;r reopr4t



renerpa(blrKa u ApyrI4M nplIJIoxeHI{rM Teopr{r4 Beporruocreii ll PeNrau Aocqma:
www.teorvel{u;

2[i. Oegepzulrusrfi ropran "Poccuftcroe o6paeonaHue", rroAAepxunaeMrrft Ofy |HI4I4
VITT "ZnQopuura"" Kararor LlHTepHer-pecypcoB rro [peAMeraM ll Pexrzr'r Aocryrra:
http://edlqru;

29t. lBeuonz4uuft KaraJlor MareMarl,IrrecKlrx pecypcoB coAepxr,rr un(popnraqurcr o
ra(pe4pitx, repcogax, uy6nrar<aqurx, 6u6rraorerax, xypHaJrax lr r"rr. ll Pexwr Aocryrra:
http : //wuu. mathrtree,fu;

3Ct. O6uepoccuitcrcnir MareMarrqecruft fioprrrJr, npeAocraBruorqzfi poccr,rftcrcuu u
sapy6eNGrsru MareMarLIKaM ptBrI,ItIHbre Bo3MoxHocrt4 B rrotrcKe ran(foprr,raquu o

MareMarrrqecxoft xlrsHt4 n Poccurn llPexutvr Aocryna: http://www,mathnet.ru/;
31. Cain, nocnrrqeunufi alropl{TMaM u MeroAaM rrporpaMMrrpoBaur,rf,. ll Pexcuu

Aocryra: Irttp :/algolist.manual.ru;
32' Hayxa rr rexuoJrofuvr Poccur.r I I P exnru Aocryra: http ://www. strf"ru;
33. MeNaynapoguufi IIeHrp HafrHo-rexru.recrofi nu(foprvraquu ll PeNuna Aocryrra:

http:/iwww"icsti.su;

34. Orr<putrrfi Kararlor HayqHblx xoHSepeuqnft, BbrcraBoK vr ceMranrapoB

" Kou(! epenquil.ru " I / P exutvr Aocryrra : http : //www.konferencii.ru;
35. I'Iu1[opuaqpronnlrft llHrepHer-KaHaJr "HT-IIHOOPM" ll PeNr,rrrl Agcryrra:

http://wrw.rsci.ru;
36. oouq coAeftcrnufl pasBprrr4lo MaJrbrx Qopn [peAflpprsrzfir n uayuHo-rexHr,r,qecxoft

c(f epe // PeNuu Ao clyna : http : //www. fasie. ru;
37. Bcepoccuircxuir LIHHoBaIIuouurrft roprrrr llPexvwrAocryna: htttrl://inscience.ru;
38. Hayrca u LIHHoBaIII4I{ B peruoHax Poocuu llPexw,rAocryrra: http://regions.extech.rrr
39. I4nSopMarIrIoHHbIft uopmn o6 uunonaqr{oHuoM 6usuece: HoBocrr,r,3aKoHoAareJrr,c,rBo

IIo LIHHoBaIIuounofi Aesrelbuocrl4 u l{HTenJreKTyanruofi co6ctneuuoor}r, znQoprrlaqux o
IPAHTAX,, AHZIJII,ITI,NKA, AEJIOBrIE IIPEAJIOXEHUx VI AP. II PENIAU AOICTY11A:

http ://wrnv. innovbusiness "ru;
40. Cerr IIeHrpoB KoMMepqecKI,Ix rexHoJr orufi I I Pexpru rocryra: http :/iras-stc.ru;
41. fuy6 r4HHoBarluoHHoro pa3Btrrrrfl ll pexrana Aocryrra:

http ://wr;rw.refl exion.nr/club/index.html.

r) uepuognqecKr.re u3AaHgrri

1. <I4n(foprrtaql{oHHble rsxHoJIor}II{)) Exerraec.f,.{Hrrft Teoperr{qecxuit u npnxrra4nofi
HafrHo-'rexnz.recxrft )KypHarr IS SN | 684-6400

2' Xypuan <<Becruurc KoMnblorepHbrx r{ uu(fopnraqr{oHHbrx rexHoJrorufi) ISSN 1810-
7206

3. Mn(fopuaqllouHble rexnoJlorurr. Apxun HoMepoB. ll Pexuu Aocryna:
http://noWex.nr/IT/

4. Jllpurra4nar rEu(popnrarurca. Apxun HoMepoB. ll pexuu Aocryua:
http ://www. appliedinformatics.ru/

5. Computerworld Poccus, ISSN: 1560-5213.
6. JMzp IIK, ISSN: 0235-3520.
7 " Poccuficxoe afeHTcrBo HayqHbrx noeocreft ll PeNna Aocryrra:

http : //wr,vw. informnauka. ru
8. I-agera HayqHoro coo6rqectna IIOZCK llPexumAocryna: http://www.poisknews.ru



9. Xypuan "flpoerrr,rpoBauue u Texnonorur 3nerrpouubrx Cpegcrn" Ham lrypnan
BKrIoqeH B rlepeqeHr BAK PO, B KaraJrof[ BcepoccraficKoro r,rHortrryra uayrnofi v
TexHl{qecKoft uuQopMalluu, a raKxe B MexAyuapoAHyro clpaBoquyro c}rcreMy "Ulrich's
Perio dical s Directory" I I P exuwr.qocryra : http ://pte s. vlsu.ru

10. LANL // Pexurra Aocryrla: http:llarxiv.org Apxran oneKrpoHHb.rx nperplrHroB
I I . Nature // Pexunr .4ocryrla: http ://www.nature.com/nature/index.html

8 " MATE PI,IAJIb HO.TEXHI,IIIE C K OE O EE CTIEIIE TII4E

AI,I C qruIJIr4HhI (MAT EMATIIqE CK OE MOAE JII4P O BAHI4E,
qHCJIEHHbIE METOAbI IT KOMTIJIEKCbI IIP OTPAMM)

Ars [poBeAeHLIt la6oparopuux sauflTuir npeAHa3gaqenra cneqlranrrcr{poBaHHair
na6opaToplrfl, rro3BoJrflrorqarr npoBoAr,rrb MyJrbrr{MeAr,rfiurre galfl-rr4fl..

[,:r,s. BbIlorHeHI4s la6opatopnrx pa6or lrcrroJrmyercr K.rracc KoMrrbrorepoB, c
nporpaMMHrru o6ecneqeHl,IeM: .r3brK rporpaMMr.rpoBaHux C++; Microsoft Office Word glr
o(poprraneur.rfl orrreroB.
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