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1. IIEJITI O CBOEHVtfl, IUC\I,IIIJII,IHbI

I-{enr,rc ocBoeHl4t AI4tcrIkInJII4r{rr <HenpepbrBHbre MareMarr.rrrecKrae MoAen}r) .rrBnflercfl .4arb
MAfI4CTpaHTaM AOIOnHI,ITeJIbHEIe 3lraHl4.f, COOTBerCTByrou[x pa3AenoB MaTeMarr4KI,r, O3HaKOMT{T];
c ocHoBrtL'IMI'I 3aAaqaMI,I upurla4uoft MareMarI,IKrr, npr{BoArrq}rMu K HerrpepbrBHbrM
MATEMATAIIECKI,IM MOAEJI'M, OCBOIITb COBPEMEHHbIC METOAbI }ICCJIEAOBAH]1^fl. MATEMATI,IqECKI4X
rvroreneft.

3a4auu:
1. I4syveuug ocHoBHrblx gTarIoB nocrpoeHr4,r HerrpepbrBHbrx MareMarr.rrrecKr{x naogeneft npn
2.Peweuue [paKTI4tIecKI,Ix 3aAaq MoAeJrrapoBalvrfl.B QrEsrzxe, xvrMrrv,6rzonoruu u

3r(oHoMuKe;

3. Ocnoenze clelll4aJrbHbrx MeroAoB Bbrql4cJrurenrnoft MareMarr4Ktr n,tu.r4ccJre.rloBaHl4f,
uenr.rnefinr,rx snreHfifi] Xaoc, Karacrpo(fbr lt Ap.;

4. OnnaAerr HaBbIKaIvII{ pa6oru c rraKeraMr.r cneq[anbHbrx upr{KnaAH];x rrporpaMM AJrf,
MflTeMaTI4rlteCKLIX U HayqHE,IX paCqeTOB. 

i

bI B CTPYKTYPE OTIOI !

Mo.qeJrrr) orHocr,rrcs x o6ssarenruoft uacrd;
orHorueHr4ft 6norca B1 [zcqzrrJrrzHbr (rr.toaylu.f

3. IJIAHI,IPYF',MbIE PE 3YJIb T ATbI OE YqE H Ufl NO AI,I C qUIJIIIHE
llnaunpyervrste pe3yJlbrarbr o6yveuzr rro Aracrlr{rrJrrzne, coorHeceu[rble c lnaHr,rpyeMbrMzr

JIbraTaMI4 ocsoeHlls Oll0ll (rourlereHrlllgMuvun4vrKa"topaMr.r Aocr,r.rxeHr.rs xoiunereuunfi
(Doprvrupyeuute

KOM||eTeHIIH[|
(ro4, cogepxaHue

KOMneTeHU|lI|)

Ilnauupyeusre pe3yJu,Tarbr o6y"reuua no Aucqfln"rrrrHe, B coorBercrBrlu c
TTHAUKaTOpOM AOCT|',|(eHUq KOMneTeHUHH

HailDreHosauue
oueHoqHQro

CDCICTBA
Ilugu na'ro p gocrr{xeH fi ff

KOMneTeHUUIt
(xo d, co d eoucanue u n d u xamon a)

Pely.nrra'rur o6y,reHut no
AtrcuilI|n1|He

OIIK-1
Cuoco6es perxarb
aKTyaJrblrrie 3aI.al{r[

QyHgarvreHransuofr, u
npuxla.qnofi
MATEMATI4KI{

OilB:- 1. 1 3uaer conpelreHHbre
upodneurr Synganaenranrnofi
rI qpr{KJraArrofi uarelrarurlr r.r

rn$opuaruxu r{ rroAxoAbr K r.D(

perueHl4ro,

OIIK- I .2 Yuee r nrr6rzparr lr
I{C[OJIb3OBATb A,AEKBATHbIC

rlo craBJreHHo ft ca&arre Meroabr
ed permeuu.n, B ToM rll,Icre

HeTpaAr4rlr.roHHr,re r4

ucloJrb3yroulle
MexAr,rcql[ut4 HapHbr e 3HaHVfl ,,
OIIK:- 1.3 Bla.ueer HaBbrKaMr.r

nrrpa6orru crparerr.M u
OIICHKI{ AOCTT4XITMOCTI{

perrleHr{.fi aKTyaJrbHbrx 3aAaq

$yn4arr,reHranrnoft u
npuxlaguofi MareMarrrxr4.

3naer: conpeMeHHbre

npo6renrcr Qyngalreuranrnoft ra

upuxla4uofi MareMarr{Kr4 14

uuQoprr,larurrl r,r rroAxoAbr K

I4ccJreIoBaHI{rc Herl.rHefFrbrx
uoAelefi;

Ylreer: nrr6r..rparr u
IICIIOJIb3OBATb A.IIEKBATHbIC

nocraBneHHo it za&ase ruerorrr e€
peIIIeHI4rI, B TOM TII,ICJIe

HeTpaArrrIr{oHHbIe r,r

14CnOJrb3yIOrrlHe

MexArircqlrlJrr{HapHbre 3HaHu.rr.

Bnageer: HaBbIKaMr{

nupa6orrrz crparerr,rrl r4 oqeHKr4

AOCTI4XT{MOCTI4 perrreHl,Ur

aKryalbHbrx 3aAaq

Qyugaueuralrnofi u
upurna,unofi MareM arI4Kr,I.

Kournerorufi
orqdr no
npaKTr{qecI(HM.

Kourpolrnrre
Bonpocbr K

reryrqefi a
rrpoMe)r(yToqHo
fi arrecrauura.

OIIK-3.
Cnoco6eu
paspa6arrrnarr
MATEMATI.IqECKI4E

MOAeJrlr !r [poBoAr4Tb
rrx aHaJrn3 rlpr{
perxeHI,II4 3aAarl B
o6nacrrx: frusnru,
8r41,[HV, OTIOJIOTUII I4

OKOHOMI{KI,I.

OIIK-3. l. 3naer ocnosHue
KoilIenurlrl pr oco6egnocrra
MaTeMaT[rlecKofo
MOAeJrrrpoBaHr,rs B pil3JrrrrrHbrx

o6rac:rqx g:cla]g^uit.

OIIK-3.2. Vueer
paspa6arunarr
MATCIMATIIIECKHE MOAEJI}I AJUI

pelr()Hrrx 3aAaq B o6tacru
npo6eccraoHallnofi

3Haer: ocHoBrrbre KoHuenrlr4rl
u oco6engocur
MATEMATI4TI9CKOTO

MoAeJrupoBaHur n Qusure,
6uororuu, 3KoHoMr{Ke u Ap,

Yueer paspabarrrnarr
MaTeMaTrrqecKl4e MoAeJII4 AJI{
perlreHrzr 3aAaq B o6lacru
npo$eccuoualrHoft
Ae'TeJIbHOCTLI. OUeHIIBaTb tTX

llpaxrr,rxo-
opr{eHT}rpoBaH

I{bre 3aAaHrur

I{oHrpomHr,re
Borrpocbr K

reryuleft u
lpoMexyTorrHo
fi,ar-tecra\uu.



Aef TeJIbHOCTI,T, OIIeHI{BaTb I{X
KaqecrBo r.r npn
ueo6xo,{nraocr:ra
peafrr{3oBbrBaTb MoAeJrb B Br,rAe

(oMnbrorepHofi rtporpauuu.
OIII(-3.3. BlaAeer HaBbrKaMr4

HaTIHOTO UCCIeAOBaHT{' 3aAaq

npe4ueruoft o6lacru c
I{CNOJIb3OBAHI,IEM

pasp,a60raHHux rraoAeleft .

KaqecrBo n uplr neo6xoAr{Mocrr,r
peanla3oBblBaTb MOAeJIE B Br4Ae

KoM[brorepHoft nporpauuu,
BnaAeet HaBbrKaM[ HayrrHoro

r{ccJre,IIoBaHIrf, .rlunefi nrtx u
uelznefi srtx saAa.r Ousl,txtr,
6uororuu. 3KoHOMI,IKII c

}ICNOJIb3OBAHHEM

paspa6oraunux uoAeleft .

4. OEbEM rr CTpyKTypA ArrcquilJrrrHbl
Tpy.uoeunocrb Ar{crlr{rrJrlrHr,r cocraBrser 4_sauerHbx eAr,rHr.rrl, I4Luaca

Tenraru.recKufi nJraH
a eHnq - oqHag
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Paa,uen 1. flonsrrze o
AI{IIaMI,ITIeCKI{X CI{CTeMaX,

Mo4ern r{ MeroAbr
MOAEII4POBAHI{,'I

I t-6 4 8 12 pefrunr-
rourpolr Nt1

Pa3,n:eJr 2 flunauuxa na Qasonoi
rurocKocrr4. KaqecrseHrraq
Teopr4rr ycrofiruBocrr.r.

I 7-
11

8 t6 1/1 pefiruur-
rourpola "Ttlil2

a PasAer 3 Xaorra.recxas

Ar{rrutMlrKa. Oparralu 14 reopru
raracrpo0.

I 12-

l8
6 t2 l8 pefirunr-

ronrpolr Ns3

cero3a_ I ceruecrp: l8 36 54 snsauen (36)
aJrr{rrue B Arrcrlrlnnr4He KI/KP

I4roro rro Ax{cqvnnr,rHe 18 36 54 3rcaMeH (36)

C ogepxau[e .rr eKquoHHbrx 3aufl Tr.rfr rro ArrcqnnJrr.rHe
P:is,qer 1. Ilousrue o AnHaMrrrrecnrrx crrcreMax. Mo4ellr H MeroAbr MoAeJrrrpoBaHrrfl
Terr.ra I MareruarzqecKa-fl MroAenb ApruaMr{qecKofi cucreMbr.

Co4epxauze reMEI. Henpeprrnuue MoAeJrr,r B ecrecrBeHHbrx Hayrax. Oagoeoe
rlpocrpaHcrBo. Oa3oBat rpaeKTopI,ItI. EAr4HcrBo MareMarrirtrecKr4x MoAeJreft.
T ernra 2 Kuaccu$u Karlr,t.f, MOAeJreff .

Co4epNanue reMbl. Koucepnau4BHhre v Ar4ccvrtarvBHbre cncreMbr. Jlunefiurre v;,

HenI'IHefiHbIe cLIcreMbI. [Ioroxu u KacKaAbr. flpurraeprr ArrHaM]rqecKr{x clrcreM pa3Hofi
Susuuecroft npnpo4rr.
PasAefl 2. fluruarvwKa Ha r]rJrocKocrtr. Ka.recrneHHafl Teoprrfl.
Teua 3 Perylxpuax ArrHaMrrKa.

Cogepxauue reMbr. Bz$yprcaquu. Oagourre rroroKr4 Ha nprrMofi" feouerpnuecgoe
rqeAcraBJIeHI4e petueuuft O[Y. AsroKore6asux. Ilepexo4 or ocrlrJrJrrropa Bau-4ep-llorrr K

crrcTeMe pe aKrlrtr-Ara(p $yslru. Anron omrrr.
Teua 4 Cocro.suus paBHoBecr{s. llonsrue 6ra(pypxaqrara.

Co4epxanrle reMbr. ,Iluueapusaqvrfl. B6rru3tr He[oABr{xHofi rorrKr4" Iiusypraquu Sa3oBbri(
rlo oKoB rI e rIoroKH Ha flJlocKoctr,r. CraqzoHapHbre roqKl{, ilu]Freapkrga]lJf'g. u
ycrofiql,IBo I{KJIrI. Ev(fypxaqur (ba3oBbx rroroKoB Ha rrJrocKocru" Eu(pypxaqu.a
llyanrape- i;

]

a
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Te,lraa 5 llonsrr,re ArlHaMr{rrecKoro xaoca.



Co4tlpxcarule reMbl. Co4epxaru{e reMbr. r{ro rar<oe Ar.ruaMuqecrnfi xaoc. Xapaxrepucrr{Kr{
AI4HaMI4tIecKoI'o xaoca. Spro4z.ruocrb I4 lepeMerrktBaHrae. Oro6paxenue lJyauxape. lloratarenn
{rnyuona..
Tenra 6 flourrue arrpaKTopa u 6acceftwaB Ar{HaMuqecKr4x cr{creMax.

Co4epxaurle reMbl. flpzueprr xaorrrrrecKoro rroBeAeHr,rfi B HenpepbrBubrx rlrHaMr4qecKr.D{
crtcrenaax. Arrparroprt JlopeHqa vr Pdccnepa. Xaoc B oAHoMepHbrx orodpaxeuurx n
Al{ccurlarl4r}H6rx cllcreMilx. Tpeyronruoe oro6paxeuue. Jlorucruqecxoe oro6parrceuue.
flircrpoeuue u I{HreprpeTa\prfloro6paxeuux flyaHrcape. Brr.rzcneHr,re norit3areneft Jlxnygona.
Ppr4e;r 3 XaoruqecKafl AxrHaMHKa. Opanra.nu u reopus rcaracrpo$. 

I

TgruaT Oparraln r4 reopris 6u$yprcaqraft. 
!

_ Co4epxaul'Ie reMbl. flonqrr,Ie (ppar<ranruoro MHoxecrBa. Pexypcunnoe [ocrpoeHr4e
Qpaxranou (nonep Cepnuncr<oro, KprlBar .{paroua). Muoxecrea ManAem6pora r x1tonr".
cn.f,gr (fparranon c KacKaAoM 6u$yprcarluft. (DpanranbHafl pa3MepHocrb. : : trl

Teua 8 Ptnnrepnoctr. Arrparcropbr 14 gHTporr{s. : I

Co2lerpxanlle reMbr. Paruepnocrb pr reoMerpuqecKa-f, crpyr(Typa arrpaKTopon. flpuueprr
xaorl4qecnrlx u He xaoraqecKlrx arrpaKTopon. Ilonsrue crpaHHoro a.TTpaKropa. flpnMepbl
ctcreM, o6ua4aroqrlx crpaHHbIMLI arrpaKTopaMpr. Mo4enr'r caMoopraHzsonauuofi np"t"tnoci".
Ocuosrr reopr4r.r lepKoJrsn(r{r{.
T$ua 9 Yuu:nepcalrHrre cnoft crBa KBaAparr{rrHhrx or,o6paxeuufi 

"

Co4epxaul{e reMbl. Jlor[crz.recr<oe oro6paKeHr4e r,r [epexoA r( ,Kaocy" Heno4uaNnrre
rQuxn lI lrx ycrofiqusoctt'. Kacrca4 6u$ypxaqr-rfi ygnoeHur repvoAa r4 nepexoA K xaocy O6ra
fl-qpuoAa 3 n o6nacrl{ xaorlztlecKoro pexr.rMa. CarraonoAo6ue. Macurtaduas. r4HBapr,raHTHocrr.
Yuunepczutr,Hocrb @eftren6ayrraa. HeupepbrBHbre cr{creMbr r.r repexoA K xac}cy qepe3 6u$ypnaqa}r
Y,{noeuzx ]reproAa. [pyrure cqeHapl{r repexo.4a K xaocy. Typ6yneurHocrb ct4creMbr lopeuua. l

C p4epxa nue rrp aKTrrq ecKr.rx : auq.ruft rro Arr cqu[JrrrHe
P4s4e.rr 1. flousrue o AuHaMlrrrecKlrx cncreMax. MoAe.uu r.r MeroAbr MoAeJrr.rpoBaHr,rfl ']

Teua 1 MareuarraqrlcKzul MoAenb Ar4HaMr4trecrofi czcreiurr. Tunrr uoaenefi. flpxuar lr
o Qparuue iralla'uu MoAenrzpoB auus. (4 .raca).

Teua 2 KtaccuSrlKallut uo4eneft. Bne4enze e Marra6. Jhznefinue ra seruneftHbre MoAeJrrzr
Ha nJIocKOc'rII. CIaMsoJIbHEre MeroAbI pelreHr.rf, c[creM ypannenzfi. gucnenuoe uH,rerp]rpoBa'r4e
cdcrenr aufrSepeurlr{zrrrbHbtx ypanueuufi (4 uaca) ':

P:i:qer 2. flunnrvnKa Ha nrJrocKocrrr. Ka.recrneHHaq reopr.rfl. ii.

Teua 3 lBrnomreulEe pa6orbl rro cpaBHr,rrenbHoMy aluxkrsy roqHbrx u npu6ttuxenHri]:
uo4ereft. (4 uaca) j

Teua 4 Ananutuqecnoe v qldcJreHHoe r.rccneAoBaHLre 2-x uepurx ruzHeftsrx cr{creM r6nugz
HerroABlrxuofi ro.rxrE. (4 uaca)

Teua 5 OcsoeHI,Ie MeroAa JIIzHeaprBarIrEz llyanrap e n lIrrlttyuoBa AJrrr Henrmefinrx cprcreM
Ha rlJlocKocru. Eu(pypKaIILIu (fasoerx rloroKoB r4 MeroAbr trx KJraccr40zr<aqnu. ua upxrraofi.
@agonrre [oroKr.I Ha rlJlocKocrt4. CraquonapHbre roqKrr, Itx4leapvrcarlufl. kr ycroftuunocrr.
flpe4enruue rlr{KJrbr. (4 vaca)

Tenra 6 llonsrze ilT'rpaKTopa u lacceftua B AnHurMr4qecKr4x clrcreMax. floragarenr
Jlxlyuona' Brz(pypKallu{ llyaur<ape-An4ponona-Xon(f a. r{ro raKoe 4unaurauecrnfi xaoc.

{1na't'e.n1-o'rLIK[IAI4HtlMutIecKoroXaoca.3pro4rzue.(4uaca)
PasAer 3 Xaorn.recKaq ArrrHaMrrKa. @parcra;rrr

Terrla 7 @paxrzurtr z {5ra(fypKaIrI4I,I. llonsrue rna, Cs.flsr Spar<ranon-i
KacKaAoM 5raftypxaqufi. oqenxa (fpaxranrHofi pasuepnoc' u. (4.raca)

Teuil 8 Pasnrepuocrl arrpaKrtopa v oHTporrurs. flocrpoeHue (fyHrqran noclreAoBaHus i'i;'
anlopl4TMy lfareuca. Cnoco6rr oqerIKI,I pa3MepHocrr.n arrpaKTopoB r,r gHTponr4r,r KomloropoBa Ha
rlpfrMepax xaorrrqecKvrxuru,e xaorr,rqecr[x arrpaKTopon. (4 uaca). !

Tenaa 9 Vnznepc€ulbrrble cnoffcrna KBaAparr,rrrHrx oro6paxenrafi. Vpanuenzr JlopeHqa ra
Jlofl{crzqecxoe oto6paxteHlle. llepexo4 K xaocy, BrrqncneHr.re HerroAELrrG{bD( TorreK Lr r4x



yoroftuunoctr. ,{epeno 6urfypxaquft. ItacIca4 6usypraqzft yAnoeunr uepro,qa ]r repexoA K xaocy
Orna npo3patrHocrn. CauonoAo6rae. (4 uaca).

5. OqEHOqHhIE CP]OACTB A [JIfl TEKYIIIEIO KOHTPOJI-fl YCIIEBAEMOCTLI, 
:

IrPoMEXvroqHorZ,q.rrncrAIIIM rro I,IToTAM ocBoEHr4rI Alrcur4u,rrl{Hbr
I[ ytIEE HO-METOAIil{E CKOE OEE CIIEqEHI,IE CAMO C To.fl TEJIrHOIZ pan o rr,r

CTYAEHTOB

5. [. Tenyqufi nonrpoJrb ycreBaeMocrrr
rlprarvrepHrrft nepeueub Bonpocon rc pefirnHr-KoHTpo.rrro J\bL

1. flousrlre KoppeKTHo r,r HeKoppeKTHo [ocraBJrerrHbrx 3aAaq. rlpzrvrepu.
2' O6cyxgeHze ycnoBuft npurueHl,IMocrrr pa3[r.rqHbrx MareMarr{qecKr{x uo4ereft. ., r
3. KnaccusvKar\rrfl.ypanueuIEfi vr3a[aqMareMarr,rqecroft $uszxz. Ananzs paruepuocreft. 

'"' )

4. Knaccr'r(pnlrrarr4fl. ypanuenzfi I,I 3aAaq Ans o6rrKnoBeHHrrx auQ$epeuqzanrnr,x ypanHeuuft u
ypanueuuft B rlacrHbrx rIpoLI3BoAHrrx. flonsrrae xapaKTep[crr{rrecKofi nonepxHocrr4. Agaau3paruepuocrefi. i

5. flpuuepb.t rlocrpoenr,rx (fraeuuecKax nro4ereft, npuBoAfirrlze r o6rrxnoBer{HbrM 'i
a4S SepenuuarrbnbrM yp aBHeHrl f, M.

o finuxenlre Mareprranrnofi TotrKr,r u rn€p4rrx ren,
o 34qa.M, orll{cblBarorull4e ABIDKeHI{e reJr B cpeAe c corrporr,rBJleHr4eM
o 3a4a'au repMoAr4HaMtrKvt kr MoneKyl.flpHofi (fusuxz
. 3aAaqz paAr4oaKTr{EHoro pacna4La BerrlecrBa.
o BrrnoA ypanuenufi lpaAr4oaKrr.rBuoro pacna1ia.
o 3amon Oypre A[.[ repeAar{}r renJra.
o YpatneHlre MareMaruqecKoro MarrHI{Ka.
o llossrrae o nr.rHeap vsa\Lr4 an(!$epenrlr{aJrbHhD( ypanueuzfi .

o To.lrtrre u npu6tmxdnnrre perreHrlf,.
rlpnruepHrrft nepeueHb Borrpocon rc peftrnHr-KoHTpo.rrro Nb2.
C nouorqrrc IIMTITaIIMoHHoTo MoAeJrr{poBauLrr rroK{rraTbHalpr.rMepax npocrefiruux

Ma'THI{KOB IrOKa3aTb BO3HIIKHOBeHI4e He I{3OXpOHHOCTU CO6CrSeHHbx xone6anufi ro.rHofi MoAeJrrr,
T.E. I'I3MeHerII4e nepuo4a co6crreHHblx rore6aunfi c r,r3MegeHr4er\t aMrrJrrrry4rr (naua-rrlHoft
aMmrr{TyAbr xole6anufi) no raH4uu{AytrnbHoMy 3aAaHr{ro:

I . Optsz.recnrzfi uarrurar;
2. Kone6arenrnsrft KoHTyp (c w€rorra HaMarHr4qeHHocTt4 I4HAyKTr{BHOCTU ) ;
3. flpyxuunrrfi vra-f,rHrnr (upa orKJroHeHr.rr4 or 3aKoHa fyxa);
4. ,{azxenueMaflTnr4rca s sssKofi xt4AKocrr4 unairrurrpeAeJrbHyro aMrrnr4TyAy, upu xotopoii

lepr{oA xcue6aur.rft rrcMeHrerc.fl 6oree 'rcNrtra lyo. !

.{rx eroro rpe6yercx; , :

1 . floly.rurr roqHoe u npu6 ttux€Huoe ypaBueHr.rs
2.I4:anerpupyt MoAoJII,I floJlytl]rrrr rpa(fravecKr.r 3aBr{cr.rMocrrl rreprioga co$crneHHbrx

rone6anuii or aMrrJrr,rryAbr,qJrs stux NdoAereft .

3. llocrpourb 9TI'I3aBrIcI{Moc"wIHaoAHoM rpa(frare u onpeAeJrr4Tb Kpt4rrr4r{ecKyro rorrKy.
4. O upe4envrb 3aKoH r.rcMeHenmr aMrrnr.rryAbr.
5. llocrpourb rlpeAenburte $anonble rroprperbr r4 orrlrcarr rax 4e$opMallr4ro.
rrpuvrepnrrft nepe.rerHb Bonpocon rc peftruHr-KoHTpo;rro Nb3.
flponooru I{ccneAoBaHvre unn.lvtBul{yanruoft MoAenr4 2-x uepuoft xaorz.recrofi cucreMbr r43

KaTanora q)erloAaBareJr-a llcrloJlbsyr Marna6 u 6lor cnMBoJrbHbrx BbrirprcreHuft Marna6. r.e.: r

o florryqurb Arr{ 3aAaHHhrx guaqeuzft rapaMerpoB peanr.r3arlnuX(t), Y(t), Z(t)" flocrporzri
(fasonue roprperbr.
t AuanuuqecKa v l,Icnonb3ys cI,IMBoJIbHbIe BbrrII.{o JreHprfl. iloJryrrl,ITb xapaKTep

ycrofirrunocrl{ rIoJIoxeFII{t paBHoBeovs. no JlxnynoBy r{ aczMrrrorr.rqecKa.rr ycroftuunocrr.

1,,

' il



o Oupe4eJrr4rrb rorrKr4 6r.r(pypxaqraft.
o O'rq6r

5.2. rrp orvrexy'TorrHafl arlecrarun no LrroraM ocBo eHr.rt rl4 cur4rrnr{Hbl.
,i ill

Ilpnuepnrrft nepeuenb BorrpocoB K on3aMerry
1. Otirque cBeAeHu{ o [ocrpoeuul,I MareMarlrqecKr.rx irro4erefi sa1al_ecrecrno3H aHvrg,
ypaBHeHI,ItX B qaCTHbIX [pOI,I3BOAHbX LI KpaeBblx yCJIoBI{rX.
2.llputv'epbr Irocrpoerrldt MareMaruqecKr,rx ruo4erefi saraq ecrecrBo3HaHrar Haxoxaesue prj<

npu6maxeHHhrx peuenuff. AHzutus nonfreHubrx peureHrrft H nrr.scueHr..re npuqr,{H noJryrreHr4fl
ne6laronoJrfrHbrx peureuuft 

"

3. floHsrrae KoppeKTHo Lr HeKoppeKTHo rrocraBJreHHbrx 3aAaq. llprarraepr,r.
4. Odcyx4eHlae ycJloBufi npuueuuMocrlr pa3nr,rrrubrx MareMarr.rqecKlrx ruoAereft.
5. Knaccz(pprKarlLrfl, ypannenuft n3ararlMareMarlrqecr<oft Qvsurra. AHarze pasuepnocrefi.
6. Knaccraftvrnarlus. ypannenuft vsalLa.t.Ans o6rrr<HoBeHHbx 4uQQepeurlr4aJrbHbrx ypanuenzii
u ypemueuzft B qacrubrx [poI{3BoAHbx. llonsrlre xapaKTeprlcrz.recroft noBepxHocr4, i.ri
Auarvs pasuepnocreii.
7. 3aAa'ru paAIroaKTIaBHoro pacna1a BerrlecrBa r4 TepMoAr{HaMr,rKr.r. BrrnoA ypanueHr,rii
pa4r4aaKTLr.BHoro pacJra4a. 3arou @ypre. 3a4a,ru repMoAr.rHaMkKr4, rrpprBoArulue r(
o6rrxnoneuurrnr 4raS$epenrluurrrbr{brM ypaBHeHr.rf,M. 

r

8. 3aAauru KLIHeMaTLIKuI, AzT:uaM:aKLI lI MoJreKyrrxpnoft $usur<u, npr,rBoAflrque x o6srxuonennr;ru
auS0epeuq[aJrbHbrM ypaBHeHrarM. i'i1,'

9, 3a[auu, ourlcblBarcIrll{e ABVXeHr4e reJr B cpeAe c coilporr4BJreHr{eM, altua6,atntecro4e
rpoqeoobl' reoMerpuvecKze 3a4aqv, [pr.rBoArrqrae r o6rmHoBeHHbrrvr ara$Qepenur4aJrbHhrM
ypaBrreHr.rrM.

10. Vpannenl4e MareMarl{rlecKoro MarrHr.rKa. llonsrue o rrnleaparsawv4ra$(fepeuqrraJrbubDi
ypanueurEff. To.rurre u npu6rzx€Hurre perxeHlrr. I

11. llonsrue o reopur,r ycroft.rznocru perueHraft. i :, i

12, 3aAa'r[ gJleKTporexHuKrr, [pI,IBoArrrIr4e K o6rmuoseHurrru au$ftepeuquaJrbHhr]/rypaBHerurM. :

13. V'crofiqllBocrb noJloxeHlrt patsHoBecr{r Iro Jlrnyuony. AcravrnrorraqecKalr ycrofi.rznocrh
froJroxeHr{s paBHoBoclu. oyHrrl us. IIsnwoB a, TeopeMa Jkuynona
1 4. I{eHrpo6exnrrft peryJrrrrop BrnuuerpagcKoro.
15. Ilpe4enbHble IIIIKJIsI. Ycrofi.rr{Bbre, BrroJrHe ne ycrofivnBbre r.r nonyycrofiq[Bbre ur{rsrbr.
1 6. OyHxqr{r rocJreAo Balvlx.
1 7. Kpurepraft cynlecl JoBalaufl. fipeAenbHbur ur.rKJroB.
1 8. fpy6rre rpeAeJrbHr,re rlr4KJrbr.

19. flpnrvrepbr 3aAaq, AeMoHcrpr,rpyroque ycrofiuunocrr u e€ orcyrcrBr{e.

IIoBeAeHIarpeureHufi, j I i'l:

5.3. Cauoclofl'reJrbHar pa6ora o6yvarorqerocn,
CavrocroqreJrbHafl pa6ora cryAeHToB rro r[crlr{nJrr4He BKJrroqaer B ce6s cneAyfortrze:
1) npopa6orxy yre6nroro Marepr,rara ro KoHcrreKraM, yre6noft u uay.troft Jrnreparype;
2) no4roroBKy K [paKTLrqecKr{M }r na6oparopH];rM 3aHrrrdrM;
3) no4roroBKy no BceM Br,IlIaM KoHTponbHbD( Meporrputtuir, E roM slrcJre rK TeKyuIe.My

KOII

B

ECKI{X CLICTEM.

2. Vpanueuux rpoqecooB rrepeHoca.
3. Jla:ep KaK AlrHaMr'rqecKar cr{creMa.
4. flouynxqnonubre MoAeJrr.r n Quszxe, xvrMr4vr u 6uolotuu.

6

20. Jlarr,ruonrrft reneparrop.
2l . 3 aplatu gn eKTp oAr,r [r aMr.rKrr, Mex aHr{Kl4, Teoprar,r ylpyro crr.r.
22. Bsmo l, ypanuenuft Marcnerua.
23. VpanneHr.re repeHoca.
24. AuaruruirecKr.re MeroAbr pelreHrrf, rr r,rccJreAoBaHr4fl



5. flonynnluoHubre MoAeJrrir B gKoHoMr.rKe.

6. Vpannenue Illp€graHrepa.
7. Koue6anze crpyH I\[y3bIKaJIr,Hbx r.rHcrpyMeHToB. Ousnqecnr4e aHaJrorur{.
8. YpanHeurEe Koprenrera-4e-Crpura.
9. @i:ulonrre nepexoAnr.
10. Kone6anns.v BorHrJ B xnMr4qecKr.rx peaKrIr.HX.
1 1. YeluneHHbre BoJrHr;r B orrrr{r{e.

(Dou4 oIIeHoqHbD( Marepl{aJlon (oOM) ans rpoBeAeHr4.rr arreorallrril ypoBFrj1
c(poprr'rup,cnaHElocrl{ KoMilereHuuft o6y.raroIrltaxcr rro Ar4crlr4nmalre oSorpMJrflr]Tcf, orAeJrbHr,rrl
AqKWeHr0M.

6. )4q EEHO-MET OAI,ITIE CKOE I,I pIHOOPMAIII,IOHHOE OI;E CrrErrErItIE
ru,rcuI4IIJrrIHbr

6.[. Knuroo6ecne.reHHocrb

6.2. IlepuoArrrrecKrre u3Aauuq
1. X'ypuan <Becrnr.ul Poccraft<lroir at<ageuw.r HayK)), ISSN 0869-5873
2. Xvpnan <<Becrnnll KoMlrblorepHbrx u uu(poprvraqr{oHHbrx rexHoror,ufiD, ISSN 1810-

7206.
3. <X'1[nQopMaIIIzoHHbre rexHoJlofuv> Exerr,recs.rHrrfi Teoperprqecxuitu lpurra4Hofi

HayqHo-rexHu-recKrfi xypnran ISSN 1684-6400 flo4nucHofi uuAexc 72656

roa
H3AAHHq

K:HI4f OO]EECTIEqEHHOI]Tb

Hafluqt,te B SJreKrpoHrroM
rca ra.rone 3ll(l

Ocnonnas nzreparypa*
l. AQouuu B.B. Mo4ennpoBaHue cucreM [Snexrponusrfi
pecypc]/ AQonzu B.B., (Degocun C. A. -3leKrpoH. reKcroBbre

[rBepcr,rTeT

(ltrITYI4T), 207 6.- 269 c.

20r6 PeNmu Aocryna:
http://ww w.iprbookshop,rri'

/52179,html.- 3BC
<IPRbooks>

2. C5r'r.uua B.B. MoaenupoBaHr.re cr{creM f3nercrpouHuft
pecypc] : MeroAurrecK ue y Kasa:a:a fl AJxs npoBeAeHaq
ra6oparopnrx pa6or rro Alacr_(ktrrJrune <Mo4elvpoBaHrre
cucrena>/ Cdrvruna B.B.- Slerrpclu. TeKcroBbre AaHHbre -
Jftaueqx; JJluneqrufi focyAapcrBeuHr,rfi rexnu.{ecxHfi
yHvBepcu'tler, 3EC ACB, 21016.- 77 c.

2016 Pexml Aocryna:
http ://www. iprbookshop.ru

/64869.html.- 3BC)
<IlPRbookr;>

3 . Ihox,r'rnrznos K.3. Mer,cr4u panpzL6o.rru MareMarrrqecKux
nto4ereii pr BbrllrcJurrelsnr,tfi oKcileprHMeHr Fra 6ase nat(era
MATLIJI : Kypc lexqzfi / llloxc,tnrzxos K.3.. - Moc;xna :

COJIOII| -IIPECC, 20 I7 . -. 628 c. --- IS BN q7 
B -5 -9 t3 :;9 -21 I -

8.

20t7 https ://www. iprlbooksho
p.rul64926"ttt;ml

flonomrurentna4 nr4Teparypa
l. Xypaenesa T.IO. flpaxruxyu no AucrlurnrlHe
gZuaraqaoHnroe MoAeJrupoBaHr,re) fSnerrpoHusrfi pecypc]/
DKypauena T,IO. - 3lerrpon. reKcroBbre AaHHbre. - Caparoe :

Bysoncxoe o6pa:oeaHue, 2075.- 3 5 c.

2015 Pexzu Aocryrra:
htfp ://www. iprbookshop.ru

/27380,html.- 3BC
<IPRbooksi>

2. Buro.quurosa I1.IO. Ma:reuaruqecKr,re MoAeJrH pbrHKa
rleHHrrx Syuar : yre6uoe noco6pre / l3rrro4vurosa I4.IO.. 

-Mocnsa : Aft IIu Ap Me4nia, 2021. -- 257 c. - ISBN 978-5-
4497-098".2-0.

2021 https ://www. iprbooksho
p.ru|104669.html

t . Earurcrapq esa Vl. A. KonrnrrorepHoe MoAeJrr,rpoBaHrre
trerunefiHofi ALrHaMr.rKH: HernpepbrBHr,re MoAeJrpr : y.re6uoe
floco6ue / JBaurxrapqeua4.l\,., P.f,saHosa T.B., Psuxo JI,E.. -prarepuH Sypr : I4e4areJrbcrB o Vp alrcroro yHr.rBepcr,rrera,
2017. 

- 84 c, - ISBN 978-5 -7996-2046-2.

2017 https : i/www. iprbooksho
p.rul1063 97.html



4" xypnan <Becruur KoMrrbrorepHbrx u unsopruaqrrogHblx rexuororufi>
5. Xypnan <Becruur Pocczitct<oro gKouoMr.rqecKoro yHr4Bepcr4Tera rrM. Ilnexaugnra>
6. Xypnan <Brr.rr4cJrr,rreJrbHbre rexHoJroflr[))
7. Computerworld Poccuro ISSN: 1560-5213.

6.3. I4nrepHer-pecypcbr
1. http://Un4U,_9xpon9qbru.
2. httq ://rnath" semestr.ru/lrroup/sampline-method.php.
3. www.pqathlhelpplanet.com - HeKoMMepqecKr4fi rvrareuau.recxufi (bopyrur, r{a KoropoM MoxHo

rIoJIyqHTb KoHcyJlbratu.Irc I{ peanbHyro noMorrlb B perrreHr{rr IIo flpaKTprtrecxu nro6ouy
Bonpooy, cBfl3aHHoMy o MareMarllrofi u MHoroqucreHHbrMlr e0 rpzloNeHr.rrMll. ;

4. httduqa{.kxlab{@ - cafir 
-kx Jla6oparop}rv. ornpannar roqKa rrolrcKa uu<fopuaquu o

noeefrmzx HafrHblx paspa6orrax n o6racrr.r BbrrlrrcJrutenrnoft MareMarr4rrr" aBToMarHSauua

6.

MoAeJrr4poB alrvrs. w rporpaMMHbrx rrpoAyKrax _kx lIa6oparopuu.
Www.gsiu.ru - O6pasonarenrnmrft LIHTepHer-rrpoeKT, rrocnxulennrrft computer science rr
cMexIrbIM AI{OIII4IJrI'II{EIM. Mrr $oprraupyerrr KoMMbroHr4TLr mo4eft, npoSeccnoHanbHo
3aHI'IMaIOqrIXCt vlrl4 AaX(e [pocro r4HTepecyrcuuxcr lauuoft ,reuarurofi. TaxNe Mbr
co6upa.eru uH$oprvraqno, Ha[p[Mep, pyccKor3brqHbre Kypcbr uo un$opvrarr4Ke.
www.Elorvq.ru - flopran, nocnxlqenHrrft TaKr4M pa34eJraM MareMarr4Krr, KaK T,eopurr
neporr.nocTefi, Marehdarl{rlecKag crarl,Icrr{Ka, Teopr,rfl MaccoBofo o6cnyntznanux,
MareMar[qecKat reopn t renetpa$uKa I{ ApyrIlM rrprrJroxeHr.r.rrM Teopx,rr4 nepourHocreii. 

_

7. MATEPI4AJIbHO.TEXHI,IqECKOE OEECIIEqEHI4E AI,ICqUIJII,IHbI
[ns peanI43aIII'IH Aauuofi AI4cII[unr,rHbr raMerorcs cnequaurbHbre noMerrler]r4fl a.ri,

npoBeAeH.atl sa]d.srufi. JIeKIII'IoHHofo rvlrra, sauflTuir npaKTuqecnoro/na6oparopHoro a"ni.,
TeFylrlero KoHTpoJIt I'I npoMexy[oquoft arrecralll{rr, a raKxe noMerrleH[fl. Ilttr caMocroflTeurHofilpal6orrr. :

flpartzuecKvle n .ua6oparopHble 3aHrrr{fi rrpoBo.{rrcfl B ay1r)rropltr4 (xounrrctepuov
xriacce) 5116-3 (utru anafloruqHoM KoMnbrorepHoM KJracce B 3aBr{c}rMocrr4 or cerKr4
paguucanrax).

llepe'reur vcrronmyeMoro JIlIIIeH3rroHHoro [porpaMMHoro o6ecneqeHrrr:
1) MS Word;
2) MS PowerPoint;
3) MS Excel;
4) Matlab.

Pa6ouylo rporpaMMy cocraBriJr

Peuengen'l
feHepanurrrfi 4uperrop OOO <@C

ecro na6Srxr.lonncrrocrr 6I/f) uognucr)
flqorparrlrr,ra paccMorpeua r.i o4o6pena Ha sac
llporoxon J\bl or 30.08.
3 ane4yronqraft xa(p e4poft

.au
(AorNuocrr, (D uo4nlrcr)

(otIo,
Pa6oqar ilporpaMMa paccMorpena u o4o6peHa
Ha3aceAalruuyue6uo-MeroAr4qecxoitrouprccr{rrHarr s.01,04.02
lltrjororou Nsl or 30.08.202,1 roaa
llpe4ce4areJrb KoMr.rccr{rl

Ksacon

C.M. Aparenrn

C.M. Apaxenxn
HOCTb, nOA[I,ICbJ



ЛИСТ ПЕРЕУТВЕРЖДЕНИЯ
РАБОЧЕЙ ПРОГРАММЫ ДИСЦИПЛИНЫ
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