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l. IIEJrt4 OCIBOBHVTfl I.I/CJII,rrrJrpIHbr
flelr ocnoeHr.rr Ar4cU]rnJrr{Hb;:r ,ryr* ,rurlproHHoe MoAeJrr,rpoBaHx4e) -- o3HaKoMJrer{ue c

ocHoBHbIMV nollflTtrflMr4 Lr KoHIIenUueil .vtlura\uoHHoro MoAeJrr{poBaHprr cJro)xHr,rx cupTe14,
I43yrreHve npLIHr(I4noB v MeroAoB rrocrpoerrur r4Mr.rrarlrzoHHbrx uo4eleft H opraHr43arqlul cr,iorel,r
I4MI'{TaIIpIoHHoro MoAeJI}IpoBaHI,It" Ilolyve.uue HaBbIKoB co3AaHI,Ifl I4MI{TaqBroHHbx MoneJreii xar<
AerepMI'IHI{pOBallHbIX, TaK U CTOIKaCTLIT]|eOKI{X, a raKxe I{CnOJrb3yIOUIr4X KOMilbIOTepH}TO
AByMepHyro rpa$raxy.

flpu ocnoeHr,rr.r Kypca peuaroror cneAyrorlr4e 3aAarru:

' rIoHI'IMaHI4e KoHIIerITyaJIbHbx rloJloxeHzft n o6lacrr,r t4Mr,rrarlnoHHoro MoAe,rnpoBa{wx
o rpaKTl4qecKoe npI4MeHeHLIO TOopQ'rr4rrecKr4x noAXoAoB K rrpolBeAeHrzro pa:pa6,orxra

I,IMLITaTITTOHHTX UOAelefr ;

O OBJIA,4EHI,IE TEXHI4I{ECKI,IMI,I HABbIKAIMI,I, CB'3AHHbIMII C UCrIOJIr3OBAHI4EM COUtrICUCf+UUX
cpeAcrB paspa6offiu IIMI,ITaIILIcIHHrIX uo4eleft, o6iecueqeuus H peyru31r\upr
nu$oprrlarqrroHHbrx rexsoloruft .

2. MECTO ArrCq[UrI,IHbI B C:tpyKTypE OIIOTI BO
flrlcqunluHa <I,Ilturaqr4oHHoe MoAenx,rpoBaHlre> orHocr,rrcrr K Ar4crlrrnJrr,rHarvr rr() 

"r,]dop5tBapIrarI'IBHofi qar:ru 6noxa El OIOfI no.4ror]oBKra acrupaHroB rro HanpaBJreHrzro <lrlH$opv{;rzt a
tr BbIrrLIcrHTeJILHatr TexHLIKa) (npo$llnn <V[areuaruqecKoe MoAeJrr4poB aHue, r{r4cJreHHble MeEoIbr
Lr KoMrIJIeKcbI uporpauu>) u;, npeAnonaraer yrny6neuze H 4zS{repenquprlr4ro
npoQeccuoHaJrbr{brx KoMnereHrl ufi acuupaHToB.

fluuluntmHa r.r3) raercq e 3 ceMecrpr3 z rpe6yer H;anvqus.6asosHx
o6racrsx:

o Mateuarnrecrnfi aHurlrq;
o Teopprs BeporrHocr.eir uMareMarr4qecKa.fi crar,r,rcrr4Ka:
o Teopus cly.rafiurrx npoqeocoB;
o Ocnonu [porpaMMLrpoBaH,ufl'

guanufi Er cnelyrSlrlr4x

.{ucqunruz.na Soplrupyer 3HaHIat v HaBbIKa, ueo6xo4l.rl,rble E npaKTrzrrecKoe AerrreJlbH(lcrr,r
)pMaTr4ro.r pr

IIpoBqAr4r6

x MoAeJIj[X, C

e flBrreHukr B cnyqae oTcyrcTBr.rfl aHaruTr,rqqoKr4x
3aBl'Icl4Mocreft, clupe4enllTb I4 orITrrMLI3pIpoBarb napaMerpbr cr{cueMbx, Hairru Qyurcquu dBq:z
MexAy roKa3are.[qMI,I, ocyqecrBtrrb nporHos rroKa3areneft u nupa6ora.Tb Ha 6ase s,roro qerienoe
perlreHr{e"

3" TIJIAHI4PYEMbIE PII3YJIIb'IATbI OEYTIEHVIflfIOAI4CUI,IIJII,IHE
fllaHupyeruble pe3yJlbraru o(5y.rerur rro Ar.rcur4nnr,rHe, coorHeceHHr,re c nnaHr4pyer\4x,lMr4

pe3ynbraraMrl ocrBoeHlr.s OIIOII

Ko4 $opvr.rpyevurx
KoMnereHunil

VponeHl ocBOeHHt

KOMNETEHUHH

fhaHnpyevsre pe3ynbrarsr o6yleHur no AhcuHnrHHe xapaKr€pn3yrc+ue
:ranrt OopvltDoBaHHt KoNtnereHuuil (norararelu ocBoeHlr KoMnereHrHV

OIIK-I Bla.leuue
ueronolorzefi

TeopeTuqecKr.rx r4

9KCrrepr,rMeHTarBHbrx

r4ccJlenoBaHrz.fi e

o6lacru
npoSeccuonalrnoft

.[E'TEJII,HOC'T14

qacTHqH,o 3Harr,:
Conperueunue cnoco6u reoperr,rqecKr.rx
gl(cnepl,rMeHTa;rbHbrx uccle4clnauuft s o6rl
MaTeMaTr,rqecKoro MoAenr,rpoEaHLIg,, qploJrelr

MeTOAOB rr KOMrrJreKcoB lrpofpaMM"
Vuerr:
Brr6zparr pr npLrMenrrb n npotfec,cuoHuurr

,AesTenbHocTr4 SKcnepr,rMeHTuLl.0;Hbre v lpacqe)'
'IeopeTVqecKI,Ie MeTo.4br kt ccJIeAoBalJufl,.
Bra,4err:

V

TOTI,I

FIbIX

noft
]{o-



OIIK-2 Bla.uenue
rcylrrypofi HayqHoro
I4CCJIeAOBaHI4q, B TOM

qI,ICJIC C

PICTIOJIb3OBAHI,IEM

coBpeMeHHtirx
ranQoplraqrzolHHo-

KOMMyHt4 Karlr4OHHbrx

rexnonorrzft

I{ACTHI{HO

OIIK-3 Cnoco6Hocu
r pa:pa6orKe H:oBbrx

METO.4OB

I4CCneAOBaHilfl U VrX

npuMeHeHr{to B
caMocrorremHoft

HaYTIHO-

II CCJIE,IIO B ATEJIT, CTO ft
AerTenbHocTH B

o6lacru
npoQeccuonalruoft

,[C'TCJIbHOC'III

qACTHTIHO

FlassxaNau [olrcKa (s loN,r qlrc:re c HcrroJrrr3oBaHr{eM
unSoplaaqr4oHHbrx crrcreM vr. 6as 6aHurx) u
Kpr,rrrzqecKoro aHirJrr{sa rau(lopuauprr4 rro leuafnxe
rlpo BoAr4Mbrx r{ccneAon auufit.
F[anrrxauu nnaHr,rp oB aHr.rr HayqHoro HccneAo Ba1rr4s.,

a{anv3a noJrrraeMbrx pe3ynb'raroB Lr

SopnrynupoB Kr4 BbrBoIoB.
HasrrraN{ra [peAcrar]reHuq u npo4nuxr$uzr
pe3yJrbraroB r{HTeJrJreKryalrnoii Ae{TeJrbFrocrr4.
Snarr:
ConpeueHuue cnoco6rt r4crroJrb3or-r,aHr4t

unSoprvraulrouHo-KoMr\,nyHr4Kaur4oHHbrx rexnor$ruft
n nrr6paHuofi cQepe AerreJrbHocrr.r.
Ynrerr:
I4lcnorugosarb coBpeMeHHyK) BbreH,DJrLlr€Jl;Ftyro
TexHHKy tr cleqrraJru3r,rpoBaHHOe nporpaMMHoe

I4crroJrr,3oBaHrzs pecypcon Irlnrepner.
HaerrxaNdr.r rrJraHl{poBaHHfl HayqHoro rrcroneAoBaHr{.rr,

aHanvrca tIonyqaeMbrx pe3ynbTaToB Lr

ocuoeHrrrvrv MeToAaM[, CnOC06av:a pr cpeAcTBaMr4
nonyrreHr4s, xpaHeHnr ra uepepa6 orru lrra$ o p Mi.rllvu,
HaBbIKaMII CI4HXpOI{HOrO BoonpprflTas. v
Ao KyM e H'rr4p o B aH rrq M yJr brrz M eA uirlaoit u:u Q opu a4u u
HAVI HHbIX g3bIKAX

flpzuquntr [ocrpoeHr,r.f, HayqHoro r,rccJreAoBar{+rrr B

coorBercrBymrqefi o6lacru HayK.
Tpe6onanua x oQoprvrJleHr{}o 6,u6luorpaQra.recrioro
CI]PICKA I,I CCbIJIOK B HCCJIE,IIOBAH;.PfiI,

OcHosHrre TeHAeHrIr4.zr pa3Br4'rr4fl

ecTe cTB eHHOrr ayqHof o r,r M aTeM aTr{rIecKOI0 3 Halrpt g B
o6lacru MareMarrrqecxoro MoAenr.rpoBaltun,
rrr4cJreHHbIX MeTOIOB r,r KOMTTJIeKCOB nporpaMM.

Q oprrlyllEpoBKlr BbrBoAOB.

O6ocHosarb
'IeopeTuqecKyro

c<l6crseHHoro

aKTyaJrbHocrb, rroBHFHy,
14 rxpaKTr{qecKylo 3HaquMQrlTb

ncc.[eAoBaFI]4.u, orrpeAe4inTb
MeroAoJrornrc r.rccJreAorlaHl{r, yMerb Aerarb nrm0Art
r43 rrpoBeAeErHoro r4ccneAoBaHr4r{ pr oupeAeri:rrr
[epc[eKTr4 Bbr AanbHeirlluefi pa6orrr.
Anaru:nponam cobpaHurrffi euuup.aueofir:ufi
MaTepr4an H AeJraTr, AOCTOBepHbrer ur;rBqAbr,
orcral,rBarr, co6creeuuyro HayrrHyro KoHrtrelul.rl{) B

,4ldcKyccu.u, Bbrcrylarb orrlroHer{ToM r{ perleH3eH[ oM
rlo HayqHbura pa6orau.
Bla,uerr:
Hanurcalru cso6oaHoro
I,ICTOqHI,IKAX I4 nofi mare

op14eHTr,rpoBaHvA



Jlloruroft HayqHoro rCrnra*aT-,
TepMzHoJrorr4llecKr,rM arr[aparoM r+ay.lfroro
I,IccJIeAoBaHr4t, HayqHbIM c'u,IJreM uglloxrduuq
co6creeHuoft xouqeuqupr.
Hanrmaupl ny6luxaqzu pe3yJrbraro.B r{ayqr{brx
l.rcc,ne4onanufi, HaBbIKaMH caMoc:torlTerrrt oro
o6yueuur v parpa6orxu HoBbrx, Mer,eAoB
I,IccJreAoBaHr4r s o6racru npoQeccurouan{lrofi
.IIE'TEJIbHOCTI,I.

llK-l Cnoco6llocrl
paspa6arrrBarb r.r

rrpl4MeHrTb H0Bbre

MaTeMaTI4tIeC;KIIe

MCTONbI

MOAeIprpoBaHr4q

o6r,exros Ir flBJreHI4t

qACTI,IqH:O 3narl:
Conpeueunsre MeroAr,r noclpoeHr.r.s lr aHEulw3a
MaTeMaTrrrlecKr4x trloAeleft o6leKton t4 flElreunil, a
TaKXe coBpeMeuHbre MeroAbr pa:;pa6orxu Lr

peiurrr3arlur4 anropptTMoB rrx pel]tleHus.
Vverr,:
flprzueHxrb coBpeMeHrrbre Me.roAr,r nocrprceHr4rr 14

aHalru3a MaleM o6.sercroB n
flllreEuit, a rr9 MerO,IIbI
pa:pa6orxr.r u pe ux peureur4q,
Bra.uerr:
Hasrrxar\4u orrrr,rMaJrbHoro nrrSopa coBpeMelrllbrx
MeroAoB nocrpoeHr,rfl w aHanvrca MareMaruqedrnx
rr,roAeleft obrerroe u ssneuuir. a ram)Ke
coBpeMeHHbrx MeroAon paspadorKr.r u pea[uzafiuu
AJITOPI4TMOB IIX PETICHTI'.

tIK-2 Cnoco6socrr
pa:pa6arrrnarr,
o6ocnogsrealr u

TecTr.rpoBaTb

e$frexrunur,re
BbITIII CJII,ITe JIL HbIe

MeTOAbr C

rrpr{MeHeHr.reM

coBpeMeHfrE,rx

KOMtrbroTepHbrx

rexnoloruI

IIACTIIqHO 3uarr:
ConpeueHusre HayqHbre AocrvxeHr{f, B o6l4aru
MaTeMaTr4qeclKofo MoAeJII,r.pOBaHHt cr4qTeM
yilpaBreHuq, qvcireHHlrx MeroAoB orrr4Mz3ar[]al4.
'rurroBbre 3tr4a.lv ynpaBneHur rexHlzqecrclauu
or,rcreMaMu H r.rx perxeHl{e qrlcneHHrruu veloAaMu.
Vuem:
Paspa6arsmart MareMarprqecKrre MoA$nu cprc[eM
'yrrpaBneHr,rs fi qr.rcreHHbre MeTOIbr r4x peaJrlt3ar{fia c
IICIrOJrb3oBaHr4eM npoflpaMMHbXx CpeA, rrpr4Mell'rTr)
nroryqeHHbre reoperlrqecKHe 3HaHr.r.s AJrr pelxeF{r4fl
ItroBbIX [paKTI4rIeCKr,IX 3aAa!r.
.Blaaerr:
Hanuraruu aHanr,ITl,IqecKoro 14 rrHcJreHHOro aHaJIM3a

AaHHbrx rrpr4 MareMarr,rqecKoM uo4eluponalruu
OI4CTEM Vfl TVITIAMI4IIE CKHMI,I CHCTEMAMI,I

flK-5 forosHo,crb
pa:pa6artrrarb FroBbre

MATEMATI4T{ECKI,IE

MeTOAbr H €urroplrrTMbr

npo BepKH aAeKBaTHOCTr,l

MATEMATI4qECKHX

uo4elefi o6rerros Fra

OCHOBe.[&HHLIX

HaTypHoro
3KCrrepHMeHTa

9€ICTI4IIHr0 ilnaru:
'Iercyrqee roJlo)KeHue coBpeMeHHbrx Hayqnrbrx
.4clcrnNeurafi, MeroAr{Ky npose4elux
nbrqr4cJrl4TeJrbtlrbrx gKcrrepaMeHToB r4 cocrauetu.r
M areMar[qecKux na o4el eft , peaJrl,r3 arluto .14 crr eHfi srx
MeroIoB vr KoMnJreKcoB IIporpa.MM, alropu{lrrr
IIpOBepKH aAeKBaTHOCTra MaTeMaTI4qeCKr,rx uolell efi
Ha ocHoBe gKcnepr.rMeHTaJrbHblx AaHHbrX"
l/nrerr:
llpono4urr Bblqr.rcJrrrtreJrbHr,Ie) gKclrepHMeriT.br,

pa:pa6arunarr MareMarrrrrecKr4e l\[oAqJrr4,

bI npOBepKLI a,UeKBATH



MATCMATHqECKIIX MOIIEJIEI,I HA OO1

SKCrIepr,rMeHTaJIbHbrX AaHHbD( H U0I]OJIb3O
npofpaMMHbre cpeAbr AItfl MaTet[axuqec]
MOAenr,rpoBaEvrs, upr.rMeHrrTb uo,tryqeH
TeoperuqecKyro 6azy lnx pe)LueHr.rr KorrKper
lpaKTl,rqecKr4x 3 aAarl.
Bra4err:
Filaerll(arv{ra [poBeAeHpr s ta(iopaTopr
sKorrepr4MeHTa, MeTOAaMr4 vr a[foprzTM
napiunenbHblx nuqraclenl,tft, rIaBbI(
clarucruqecrofi o6pa6orxu gKcnepr4r\{eH,TaJrb

AaHHbrx c rroMorrlbro coBpeMeHHbrx npolpaMM
KOMIIJIEKCOB.

IOBE

BATb

(oro
Fryrc

I{bIX

IOTO

AMII

TIMVI

EtbIX

HbIX

fIK-6 foroeHocrb
pa:pa6arllnanr

CHCTEMbI

KOMnbrcTepHofo t4

ITMHTaIIUOHH()fO

MOAenHpoBarlrrfl

qacTl{qHO 3sarr:
llpunqunrr paspa6orKrr cprcretw KoMrrborepHol
I4MXTaUZ OHHOTO MOAenupOBaHI.It.

Yvert:
flpzueuxrb rrprrHrlr4trrbr pa:pa6orxu cu(
KOMrrbIOTepHofo H r{MI4TaIII{OHrrOfO MOAenUpoBe
B

upo$eccuonaluroft AerrrerbHoicrr.I
Braaerr:
HassrraMn parpa6orrcu ckrcreM KoMnbrorepHor
aMr.ITarl?roHHofo MoAeJrr4poBaHur B peanr43a
M ATEMATI{qECKV X I{ IIKI C.IIEHI{bIX METO,IIO Bi

ITCM

HUg

DI4
r\v[4

'0 14

4. OEbEM 14 CtTpyKTypA AI,ICqUIJII,IHbI
Tpy4oerraxocrb,qr4crlulJrr.rHbr cooraBJurer, 3 sa.rerHrx eAr,rHlrrl. 1 08'racoEl

C og epxa nrr e Jr ercrlrr o rr H brx zassruit rr o Ar.rcqu[Jr rrH o
PasAefl L. Ocnosu rrMr{TarluoHHoro rr,roAeJrupoB a Huq.

Terraa 1 . Wvur aguoHHoe MoAerr[poBitFrpre.
Co4epxaHrae reMbr.
flonsrue MoAeJrrr. Bn4u uo,4erefi. I]enlr MoAeJrr4poBaHvrs.. flpeunryqecrna
LIMI4TarIrzoHHofo MoAenr,rpoBaleurfl.. (J6"uacrra [pr,rMegeHrlr r4Mr4TarIr{oHHOro
flpzvrepu 3ar[ar{, pemaeMbrx c rroMorrlblo r,rMr4TarlrroHHoro MoAenrrpoBaHLrr,,

T etv'a 2. 3'ranu r4Mr,rrarlrroH Ho ro MoAenr4p oB ar{ l,tt
Co4epxrauue reMbr.

r.r HelloctfflrKr,r
MOIIeJrr4pOBArrrrfl

I&
r,Jn

HamraeHosau ue t ey u/ utn
pasAeflon/rer\a Alrcrlr4nnr4Hbr

-()
0)
O

P
(J
()

o

q)
4
c.)

Bnarr yve6nofi
paOorur, BKrloqat
caMocTogT'eJlbHylo

pa6ory cryAeHroB
Ir TpyAoeMKOcrb (B

qacax)

O6tev yve6uoii
pa6oru,

c npI4MeHeHlIelM

uHTepaKTr4Brrbrx

MeTOAOB

(nuacaxlVo)

<Dopuur

TeKyriIlero KoH:

yclreBaeMoc:

Qoptr,la
IIpoMexyTortl

aTTecTarl[]
(no celvecmpr

rponrr

IV,

rrlfi
I

Lvt)
H

(.)

F

t- O

I Ocuosst l4Ml4Taqr4oHHofo

MOAeJrI,IpOBaH4fl.
a
J t-8 t6 I t4 8.5/ 50%o TEICTHPOBAH 4)

z Paspa6orxa hMr{Taur4oHHbrx
uogelefi rr Ar4cxperHo-
co6rrrufiuoe \,roAeJrr,rpoBaHr{e.

3
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3ranrr co3Aarr[r rrMr4TarlproHHbrx uo4eneft" 46crparupoBaHr,re u
flp o 6 ne rrarr p ru p a6 o rx u nM:aT ar\r4o H rr brx nl or,el e ft .

Tenaa 3. I\4eroArr r{ cpeAcrBa r4Mr4TarlrroHHoro
Co4epNaur,re rendbr

cpe4a pa:pa6o'rxra vr BbrrroJrHeHr4r r4Mlnrarlr4oHHbrx uoAerefi Anylogic
uuzraquonuofr MoAenr4 Anyloigic 6.0. Cpe4crna aBroMarr,r3ar:prH

cucrelrHofi ALrHaNrLrKu. MuoroaresrHbre oltcreuu. flpocrofi rounrrcrerpntrfi
SrcnepnueHT c BapbI,IpoBaHIreM napeMerpos" OnrzNara:aquonnsrfi DKcnepr4Megr.

MoAenr{poBatHr.rf, cJro N(Hl;rx crrcTeM.

i

aAeKBaTHOCTb MOffeJrr.L

6.0. Crpy(:rypa
I4M I,IT',arrll40Hr-rof o

MoAenl{poBaH:,1'fl' IzlcnorsgosaHl4e MeroAoB MonenlrpoBaHzr rxpIa o[:tr4Mu3arlr{r4 crpyKTyp
CJIOXHbIX CI4CTEI\{

Pargen 2. Pa:pafiorKa uMurallrroHHblx uoAe.nefi rr Azcrcperno-codrrrufruge nnoteJrrrpoBarr[{e
Teua 1" I-llnanuponaHple KoMl]brorepHoro 3Kcnepr.rMeHTa 14 rrpoqecc co:]Aau[s NroAenpr
Co4eprxaurre reMbr

fllauuponaul4e lloMrlblorepHoro gKcrlepl4Meura. Macrura6 npelrenu. ,A.na;rprg rryBqfBqTenr,Hocrrr
MoIenI4 K I'I3MeHeHI'IIo BXoAHbx AaHI{brx. OurnNausaquonurrfi 3Kcnepr,rMerrr KaK o6p{nuar
AerepMI'IHI'IpoBaIIHat 3a\aqa. llpoqecc co3.qaHr,rr AByx B3ar.rMoc)ts.f,3€rHHbrK uo,4pneft:
Syur<quonzurrnoii crpyxrypuoft u AprLlaMvrqecrcofr zuuraqnouHofi .

T ev,a 2, Ef s azN,roAefi crBvts. o 6t; exros Mo.rlenr4.
Co4epxraHze reMbr
I4cuomsosanue co6rrruit u coo6uleuaft AJrr opraHr.r3a\uv nsazno4eftcrBr4.f, cl6relironr MCJAenu,

Y:f:::::_:"_1"]lTi: llou.".o": reHeparopbr, oqepeAr.r, y3Jrbr o6cryNnnaHlrr, repMr.ruarop,r,r H
Ap. flon.arze uepapxl4rrecKlrx tvto4erefi. flpu.rznsr ucrroJrb3oBauut ru6pu,qHbrx uo4ereii.

Terr,ra 3 . Rucxperno-co6urufi uo e MOAenr{poBaHHe 
"

Co4epNcanze rervrbr

tr4syvenue u co3,4aHl{e AlrcKperHo-c,o6r,rrrftHoro MoAeJrr4poBaHr4r (ACM), peuwaaqLr" rrnll,o4u
Moure-KapJlo c MexaHrr3MaMLI opraHl{sarluu pa6oru MoAenrr B cpene Anylggic 6.0" n-lotoxl,r,
3 aAepxKr.r, o 6 c.nyNun a nue. [aruur<u clyuafi nbrx BeJrr4 qrrH.

Teua 4.I,Ttv'uta\tloHHoro MoAenllpoBaHr,r.f, AerepMLrHrrpoBar{Hr,rx cllcreM.
Cogepx<auve reMbr
Co:gauue u aHaIrvI3 IzMI,ITaIIIzoHIIofo MoA,eJrr.rpoBaHnr AerepMraHrr{poBaHHbrx cucreM. Mop,elrz
cucrelrnofr AI'IHa.MI'IKI'I" Mo4enu AutraMr.IqecKl{x cr4creu. MuoroarreHTHbre cucrervtrl llpoproft
rolrrrrorepnufi SKCnepr,IMeHT. 3rcnepurraeur c Bapsr4poBarrr{eM rrapaMerTpoB,
On:ruun:aquonuufi gKcrrepr4MeHT.

C ogepxaune trp aKTrrqecKrrx gansruft rro ArrcurrrrJrrrHe
PasAer l. Ocuos sr rrMrrrarluoHHoro MoAeJrrrpoBaHuq.

Ter'ra 3. MeroArr I,I cpeAcrBa IlMr,rrarluoHHoro Mo,qeJlr4poBaFu{q cJro)KHbIX cplcreM.
Co4epxraHue reMbr
cpe4a pa:pa6olxu v BbrrroJrHeHr.ri{ r4Mr..nrarlrroHHbrx uoAerefi Anylogic
uuuraqzonuofi MoAenz Anyl,og;ic 6,0. cpe4crna aBToMarr43au[u

6"0. tJ'rpyxllypa
LIMTITAUI,IOI{FIOIO

MoAeJII4poBa]i'vIs.. I4cnoffigosaH[e ]\4eroAOE MoAeJrr.rpoBaHr,rr npu onrr4Mrz:3auut4 orpytr{:ryp
CJIOXHbIX CI4CTEM

Pa:Ael2. Pa:pa6orKa nMLITaIrrroHHbrx uoAerefi rl ArrcKperno-co6r,rrufinoe uogeJrapoBarr4re
Teua 3 . [ucxperno-co6rnuft noe MoAeJrr.rpoBaHr4e.

Co4epxaurae reMbr
l'I:yveHue v co3ilaHue nrlcKperHo-co6uruiiHoro MoAe rrzrpoBaHns (ACM),, peaJrr43arluq MeI'oAa
Moure-KapJlo c MexaHI4sMaMI4 opfarrr.r3arluu pa6orr,r Mo.qenrl B cpeAe Arryl,ogic (i.0. llo,rbrcu,
3 aAepnflfl{, o 6 c.uyxun auze. [arvuxz cly.raiiuux BeJrr.rqrrH.

Telra 4. Vlv.nr aryuoHHo ro M oAenl{poBaHr.rf, AerepMr,rHLtpo B arrHbx cLr oreM.
Co4epNauue reMbr
CosAaHue v aHurus IrMvraIIIzoHHoro MonerLrpoBaHr4{ AerepMr4HrrpoBaHHr,rx cr{crer,r. M<lilenu

srtc]IIepr4MeHT.



5. OEP,4,3OB,ATEJIbHbIE TEXHOJIOII4TT
B rrpeloraBaHr.ru Ar.rcqrrlrrr4Hbr <<r4vura\uoHlroe ]\{oAenr,IpoBaHI,re)

paruoo6pasulte o6pasoBareJlbHble rexHo"[orlrr4 KaK TpaAr{rltroHrrbre, Ta.r( r4 c
aKTT4BHrIX tr r4rrrepaKTuBHbrx MeroIOB o6yreuzr.

ArcilasHnre 14 v HTepaKTr.rBHbre M erolpr o 6yveHur :

B parr,rrcax neKuproHHoro Kypca u nparKTr{gecxrax gansrnfi:
o I4rirepar(rr4BHa.rr neKrlmr (pas4en J\!1, reua J',lbl, Jllb2);

' fpynnoBat AncKyccu:n (par.4er J\bl, reua J\!3, pa3AeJr Nr2, :reua Jllb3, Nl4);
o Pzn6op KoHKperHr,rx cr.rryarlrfi (pa:4en Jr1b2 rerr,ra J\q3, Ilb4).

6. OIIEIIOqHbIE CPEACTIBA AJITI TEKyIIIEIO KOTITPOJIU yCII]BAEMbCTI4.
TIP O ME}ITYT OIIHIOTZ A TrN CTAU}II4 tIO I4'T OIAM O C B O I EHVIfl

AI,ICqUIJII4HbI I{ YIIEEHO.METOAIITIECKOE O]$ECTIEI{T],HI4II
CAMOCT'O-flTIUIbHOIZ PAEOTbI CTYNE]FITOB

Bonpocr"r K recrupogaHulo
Cnprcor< saltartuir,:

1. MareuanaqecKlre rrpeAnocbllKrl co3rraHr.rs.prMvrra|rzonHofi Mo,rleJrr{,,
2. llo44epNra )Ifl43HeHHoro qlrx:na LrMrdlarlproHsofi uoAelu cpe4ofi Anylogic (i.0.
3 . TlrnosHe crrcreMbr IrMr4TarluoHHofo MoAenr.rpoBaHurr.
4. flponepxu fIallore3 o Kareropuflx'raiilaco6rnze- rBJreHrre -.rroBe,rlerHr,re.
5. Vponuu a6crparHpoBaHus.
6. CogAalrae vI aHurrr3I,IMhraIIIaoHHbx rdoAeJreft 4erepnauHr.rpoBaHHbx c:r,rcreM.
7. Mo4elz cucreuuofi .rlr.rHaMr.rKrr.

8. Crpyxrypa r,rMrrrarlr4oHnoft nao4elra Anylogic 6.0.
9' Ztr'turan;uonHas MoAerb KaK HerorrHr.{.K orBera Ha Borlpoc: <uro 6yAer, ecJrr4...)).
I 0. AHzurns q:rBcrBLrrenlHocru MoAenIa K r,BMeHeHI4ro BXoAHbrx .rIaHHbx.
I L AeroNaarr4rrecKoe BapbrrpoBaHrre napaMerpoB B cpeAe Anylogic 6.0.

CaMocroq:re.rrruaq pa6ora actrlrpallroB.
flprarr,repna-a reMarr4Ka BorrpocoB .qJUr CUtN{OCTOrreJrbHoro Lr3yrreHr,I.rr:

XusHeuuHfi .qv rl rlMr4TarluoHuo I rvro,4elra.

ncIIoIb3villf,Tot
rrpllt,{eHe[]r14eM

1)
?\
1l

4)
1l

6)
7)

conpeuennble napaAr4fMr,I I4Mrrr€rrlr4oHEroro MoAenlrpoB aHLrfl.,

vpo nnu a6crp arupo Ba:el:as. B co Bp eM eHH brx n ap aAr4rM ax r.rMr4Tarlrr oHH o ro
Irluuraquo HHr,re perxeHr,rq g a1aq Iy{r4HIrM n3 au w g arrtar .

BenI{rII4H LI x4X IIpOBepKa,
Irluuraqz orrH o I MoA€nr4p oB aHr.re .B p aMK ax arperarr,rBH ofi uo4e:ru.
fhaunponarure Marrrr,rHHbrx gr(cleplnr\4eHToB rro rrMI4TarIHoHHoMV
Crpareruuecr(oe rrJraHr.rpoBaHrze.

8) fllauupoeanue Marrrr4HHbrx gr(crepur\4reHToB rro
flocrpoeur.re tbyHnquoualrHofi M(oAerr4.

Bonpocu xl 3K3aMeHy.

Wlr'lrraryux clyrafiurrx BeJruqr.rH Lr nporlr3ccon. Tpe6onaHr4q K 6agonrnra,[:arqr,rKar{ cry.rafiHr,rx

MoAenapoBaHrlj'r.

MOAernHpoBarfi.r.rrc.

I{MI,ITAIIPIOHHOMY MOA€IINFIOBAIWIrc.

preruaeMlbl( c

l) flonsrne MOAeJra. Bu4sr uoAelefi. Ifenlr MoAenr.rpoBaa:as,.
2) flpeuuyrqecrBa u HeAocrarKvr vrMvrraL\LroHHoro MoAenr4poB aHun,
3) o6lacru [pr4MeHeHrrfl. vrMkrra\vroHHof() MoAenHpoBauux frpuMepbr 3aAaq,

rroMotrlbro 14Mr{Taur,roHHofo MoAeJrlrpoBa HVr.
4) Sranu co3Aarrur HMrrrarlnoHnsx rraoaelefi.
5) Xusueuurrfi qurl r{Mr4TarlrroHHoii uo4ema.
6) conperueuubre napaAufMbr rrMr{Tarlr4 oHHotro MoAeJrr4poB aHkrs..



7) A6crparupollaHr{e rr aAercarHocrb MoAenrl.
8) Yponura a6crparupoBaHr4fl.B coBlleMeHr{[,x [apaAr4rMax
9) flpo6rerr,ru p a: pa6 orx v krMvr awroHHbD( u oAelefi .

I 0) lhauupoBaHr4e KoMnbrorepHoro oKcrrellr.rMeHra. Macurra6 BpeMeHr4.
I l) Auanus r{yBc:TBr{TeJrbHocrr.r MoAOJrrz K r43MeHeHr,rro BXo,rIHbrx .rlaHHbrx.
12) Cos4aHLre 14 itnaIrrr3 uMLITauI,IoHEroro MoAenr{poBaHr{r AerepM}rHr4poBargHbrx cr4oreru.
l3) onrunrusaqz:ounufi oKcrrepr{MeHT KaK oOparnar AerepM}rHr.rpoBaHHafl 3aAaqa.
I 4) Mo4enu czc:reuH oft Ar,rHaMlrKr,r. MoAelu Ar4H aMr,rqecKr.rx crrcreM.
l5)llpoqecc co3AaHr{s ,qByx B3ar.rrvrocBs3ir}rHbx nao4ereft: $yunquouarr,Hofi

.qr4HaMl{tre(:xoft zvurauuonnoft .

HMr.rra.rlrroHHolo MoAeJrr,rlpoBarrl4r.

crpyKrypr{Ofi r4

l6)I'lcnonr3oBalll4e co6lnutl u coo6ue.uuft Arlr opraHprsaw1 nsaumo4efrcrBras o6r,6Kroe
MOAenr4.

17)wt{nra\l{s ooHoBHbrx npoqeccoB: reHeparopbr, oqepeAr,r, y3Jrbr o6cryxunaHrrr, TepMr.rHa[.opbr
u Ip.

1 8) llonrrue r{eFrapxuqecKr4x uo4elefi .

1 9) llpocrofi xounr,rorepHufi oKcrrepr4MeHr.
20) 3rccneplrMeH'r c Bapbr{poBaHr4eM napaMetpoB.
2 1 ) On:rnur.r3arl?roHHbrfi sxcnepuMeHr.
22)Cpegapa:pa6orxr I{ BbIIIoJIHeHr4s rrMrzra.rlr{oHHbx MoAeJreft Alylogic ,6.0.
2 3 ) Crpyxr yp a uwr4r arlr.r o snofi MoAeJrr{ Anyl-o gic 6. 0.
2 4) cp e gc'B a aB To M ar u3 ar\vfir r4 M u r a rI r4 o H H o f o M o.q e Jr r.rp o B aHrrs.
2 5) VIrv^:rn aqrr o Hn bre p erxeHr.rq 3 aAarr Mr4HrrNrr4 3 aqulr 3 arpar.
2 6) LIr,rnr aq.u x c t ry uairubrx B e Jrr,rrrr4 H la np o u:eo c o B.
27)r4cnom3oBaEll4e MeroAoB MoAenllpoB al .;us. rrpv orrrrrMr.r3arlr{r4 crpyKTytr} cJroxHr,rx cnrcreM
28) Lrtytur arl 14 o r{ H o e M oAe Jrrzp o B aH r.r e B p aM }!ax arpe rarkr B H ofi rrr o4 e r z.
29)tT''auupoBaHue MaIIII'IHHbIX oKcrIepIIMeHToB rro r.rMr4Tan[rroHHolvry MoAenr{poBafr{rc.

Crpareruvec Koe rrJraHr{poBaHr4e.
30) lllaunpoBaHze MaIrr[IHHbIX gKcrIepIIMeHToB rro rrMrdrar]proHHoNry MoAennpoBirpr4]o.

flocrpoenue @yHxquonalrnofi MoAenr,r,
31) I'I:yuenve v oo3AaHI4e Al{cKpeuro-co6trrrafinoro MoAenr.rpoBanr,rr (!CI\4).
32)PeatruzaIII'IJ{ MeroAa Monre-Kap.no c M.eKaHr43MaMH opraHr43arluu paliortr Mo4eJrrr B gpeAe

Anylogic (i.Cl,

3 3 ) llororra, 3a4eiprrKu, o6clyxunaHtLre.
3 4) flarunn u crryuaitubrx BeJruqr4H.

35) Tpe6onalLrx. t{ 6a:osrrr'r Aarqr.rKarvr cryvaiiurx BeJrlrqr4H r.r ux nlloBepKa.

7, YIIEEHO-METOAIIIIE(]KOE I{ I,IHOOPMAUI,IOIIHOE OEECTIIIqEHI4E
ArrcqnilJrr4Hbr

7. 1. Knuroo6ecneqenHocrr,

KHI4f O CIEECIIEI{I]HHO C1.

I:larHqLre
sr ex'rpoHHqi,i

6ra6lHorr:xe I).,irfY

OcnoBHaq Jrrrreparypa

HauNae Hos aHr4e Jrr4Teparypbr : aBTop, HaB BaHr.re, Br4A

143 EAHVI. TI3AaTeJIbCTBO
Koruqecrso

3K3eMIIJ]rpCrB

nzI.auwitB
6u6lnorer,g

BrfV a

COOTBCTCTBI,IH C

ofoc B0

1 l,Iutrarruosnoer MoAeJrrrpoBaHue cu creM: yre6uoe
roco6ue [3lexlponnrrff pecypc] / tlepruena C.H.,
,{eHuceHxo B.B. - Bopouex: Bopouexcxufi
rocyAapcrBeHHrrii yuaeepcr4Ter uHrttenepHbrx rexuollorr.rfi ,

2016, - ISBN 978-5-00032-1 80-5.



2. Vuur atlwoHHo e MoAeJrIIpoB aHr.re : ocHoB br rrpaK.rr,rqec Ko f o
rrpr,rMeHeHrrr B cpeAe Anylogic: yre6Hoe noco6re
3rerrpoHnrrfi pecypc] / EQpoveena E.8., Edlporraees H,M.

- Caparoo: Bysoacroe o6pasonauHe,20')0. - ISBII 978-S-
4487-0586- I .

3. -flpanruryrrl tro Ar.tcurrrurr4He <Hlrur,auuouuoe
MoAennpoBaHrae> [3nexrpouurrfi pecypo]: / )I(ypannena
T.IO, - Caparon: By:oncxoe o6patonaurae,20l:i. - ISBN
2227-839',7.

l, Peuuun 8.14, I4uuraqnoHnoe MoAr3Jrr.ryoBarHr{e u
cr4creMbr yrrpaBneHr,rr / Peruvun 8.I4. - Mocxsa: I4uQpa-
I4uNeueprr, 2016. - ISBN 978-5-9729-01:t0-3.

okshop.ru/8(flO1 .h

okshop.nu/273 i80.h

lvlocronrdr<oroi

Anfl

tml

hTeJlbHaf

a

a

7 .2. flepwoArrqecKv e rr31 lr.twfl,

Vcnexu MareMarr.rqecKrdx rra:/K, Xypnan PAH (x,opnyc 3, ay4. 4I4),
AeroN{ar.nxa r4 TeJreMexaHr4K{}, Xypuan pAH (nopnyc 3, ayg. 4I4).

7.3. LlnrrepHer-pecypcbr
Srercrponnar Su6lzorexa MexarrrrKo-MareMalrr4r{ecKoro Sarynsrera
focyAapcrBeHHoro yHr{Bepcr,rrera /lPe.>K]1.M Aocryna: http://lib.mexruat.ru

o O6urepocczficxnfi uopraJl Math-Net.Ru llPexurvrAocryra: http://v,'ww,mat]l!Cld
o Haquonamuuft npoeKr <o6pasonarsue>> llpeNrau Aocryra: hitp://ra4w_gi!g.ru/
o Scilab - 6ecuarnoe [porpaMMHoe o6ecue.reul4e c orKpbrrE,rM rrcxo.{nr,nr ro4clr'r.4r!

r{rr c JreHHr,rx BbrqrrcJreH[r it I / P exvM, Aocryla : http : //www-. scir I ab. org

8. MATT]PI,IANb H O -TEXI{UqE CK O E OEE(]IIEIIEII I,IE AI4 CTUIIJII,IHbI
Als peanlr3auul4 AaHHofi At4cIIunnr4HbI r4Merorcq clerlrdanbHjble ttoMr3u,IeHuq

rIpoBeIeHI{fl. 3AHfl'tr4ll JIeKIILIOHHO|CT rr4fra,, npaKTr,rqecr(ofo rvIIzL a raroKe rroMeruer{r4jfl
caMocro.firenbHoft pa6orsr. flpartu'recKuelnaloparopHr,Ie pa6orlr rrpoBogrucr B Jre6uproiruoZ,
ayrnropvu 318-3, ra6oparoprr.f,x Bbrqr4cJrr{reJrbHbrx MeroAoB 405-3, 529-3.

Ilepevent rlclonb3yeMoro JII4 IIeH3T{,or{Horo nporF)aMMHoro o6ec11eqeHgr:
o flarer oQ,zcutrx nporpaMM lVlicrosgft Ofhce;
o MareualaqecKr4e rraKerbr Marthcad, MATLAB;
t ilporpaMN{Hoe o6ecne.IeHLre )\nr, r.rMurarlrroHHoro MoAelupoBaHr,rq Anylogic ti.0.

Pa6o.ryro nporpaMMy cocraBr.rrr san. rca$e4pr,r (DzfIM a.db.-v.n. A
Peqeu:enr (npe1cranurelr pa6oro4arenr)
reHepanbHbrfi 4uperrop OOO (OC Cepnuc> Ksacon

Ilporpanrrr,ra paccMorpeHa r,r o4o6pena Ha 3aceAaHr,ru r<aQegpsr Or,rIIM
flpororor Nsl or: 31 anrycra 2020 rctta

3aue4yrorqzfi xarpe4pofi
(OI4O, uoAlucr)

Pa6o.ras lporpar\dMa paccMorpena u o4o6peHa Ha 3ace 4aHur4 y.re6no -naer,oAu qecroft
HaIIpaBIeHr{.f, .01 I4udopMaraKra a BbIt{
flpororor IM or'3 1 anrycra 2020 rc,ga

flpe.qce.uareJrb KoMr.rccrrn

u C.M.

(<DI,IO, noArucu)



Pa6oqas nporpaMMa o4o6poHa na

flpororor saceralr4s. na(p egpu J\b

3 ane4yrorqr,rt ra(p e4pofi

Pa6oqas nporpaMMa o4o6peua ua

Ilpororor saceplarrus. ra$e4pu Jtlb

3ane4yroquft ra$e4poft

Pa6oqas uporpa\,rMa o4o6peHa ua

flp oroxor 3 ace ralLrr. rca(f e4prr J\b

3 aee4yroqr,rfi ra$ e.qpoft

JII,ICT IIEPEYTBEPXNEHI4g
PAE OrrEfr rlp OIPAMMbI AIACUpIIIJII,IHbI

y.re6uufi ro4
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