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1. rlEnr{ OCBOEHIIfl )IItCUVrITnr4Hbr

I {enr ocBoeHHtt AHcutrfrllr,t Hbl <ZvulaqaoHHoe MoAerHpoBaHHe)) Aa rb cryAeHTaM
coBpeMeHHble reoperhqecKhe 3HaHHg a o6racrn MeroAoB t4MHTa(fioHHofo MOAenhpoBaHhr t4 pa3Br4Tb
npaKTI4LIecKhe HaBblKH nocrpoeHl4t ttto4eleil peanbHbtx 3KoltoMHqecKHX, 0oUHarbHbtx t4

flpoH3BoAcrBeHHo-TexHoJrlofHqecKl4x cHcreM Anfl [poBeAeunl co6crBeHHbtx HayqHbtx uccle4oeauuft n

QnHaHcoso-exosol'tuqecxoDi c$epe a $oprrarlpoBaHr4r, HaBbrKoB npL4HflTlfl v peanr4sarJ4t4
ylpaBneHrrecxux perueHr.rfi ,

B xoAe v3yqeHzfl peanbHbrx cncreM HccleAoBareJrflM npHXoAr,lrcr cr€urKUBar,bct c
coBoKynHocrblo npo6leu, cBfl3aHHbtx c ueo6xolriMocrbro BblAeJteHr4r cncreMbt 143 cpeAbt, ee
QopltallHoro onncaHutt, onpeAeJleHufl MexaH[3MoB B3ar4Mo aeficrvun qacrefi cncreMbl Mexqy co6ofi rz

cucreMbl c eHetllHefi cpe4ofi, nrt6opa vlIr4 paspa6orrcn o[ThM€lJ]bHoro anropr4TMa ynpaeireHht,
orlrl4N4aJIbHoro fipoel(ThpoBaHHt. OgHoepelteuHoe Hc[oJ]b3oBaHhe .reoperr4qecKHX v
3Kclepl4MeHTuulbHbIX noAXoAoB K MoAeJIHpoBaHHIo QyHrcqnoHrzpoBaHLfr pealsuofi cHc.reMbl
o6ecneqneaor 6ollutyrc :SQer<rrzBHocrb pe[reHrrr 3aAaq ynpaBrreHVfl H froBbrr]rarcr o6ocHoeaHFrocrb
nonyLleHHblx pe3yJlbraroB. Bvecre c reM, BHeApeHHe reoperr,tqecKhx pe3ynbraros 6e: onurHofi
npoBepKH Ha flpaKTHKe MO)I(er IIpHBecru K HefaruBHbrM rrocreAcrBhrM, cBr3aHHbrM C tlonyqeHHeM
HeAocroBepHblx pe3ynbraroB. Bce sro roBopllT o Heo6xo4uMocrh 3KcnephMeHralsHofi npoBepKz
pa:pa6arsreaeMbtx reopernqecKHX MoAeJlefi n runore:.

B o6lacrz ynpaBneHnfl cJlo)KHbrMH opraHn3aunoHr-rbr\414 cl.JcreMaMn, K Koropblvl orHocrrct
3KOHOMI4qecKhe, coul4anbHble H [pol43BOACTBeHHO-TeXHOJrOfHqeCKHe, Of]blra npoBeAeHUt HaTypr{brx
3l(cflepr4MeHToB He CyLqeCTByer. Eolee rofo, npoBeAeHHe 3KcnephMeHToB HaA peaJlbHbrMl4 cr4cTeMaMh
Mo)l(er 6utrs He4onycrt4t\4o no MopuurbHbr\4 HJIH 3THriecrc4M coo6parxeHnrur L11v H:-sa 6orsruHx
QHHaHCOBbTX 3aTpaT, cBr3aHHbrx c HX ocyuecTBJleHHeN4,

Ha coepeveHHoM 3Ta[e oAHr.iM tzg Haa6oree BDr(Hbrx 14 rrore3Hbrx opyaui,t aHarv3a crpyKTypbl
cJlo)I(HLIX npoqeccoB H clIcTeM tlBJlseTcs HMI4TalIHoHHoe MoAenHpoBaHLre, Ono 4aer Bo3l\4olr(FtocTb
noJlb3oBareJlrc 3KcnepnMeHTl'IpoBarb c cHcreMalau (cyUecrByrotluMa aJ'n4 [peAJlafaeMsrHru) n rex
cJlyllaflx' KorAa Aerarb 3To Ha peaJIbHoM o6texre npaKTrzr{ecKu HeBo3Mo)r{Ho uJlH ueqelecoo6pa3Ho,
flo3BoJlfler y3Harb AaHHble o cocrogHltH ct4creMbt unI4 or\erbHblx ee 3JIeMeHTOB B O[pe.qeJ]eHHLte
MOMEHTbI BDEMEHH,

2. MECTO I.I/CIJJ/IITJIJdHbT ts cTpyKTypE orrofr Bo

[ac4unntua <<I4rvnraut4oHHoe MoAeJrHpoBaHUe) orHOoHTcr K Ancur4rrrHHaM o6r:arelr,Hofi
.Jacrz 6roxa E1 ,{ncqrannrzHrr (rrlo4,ynu) yue6uoro rlJraHa.

I4syveHue AauHofi AuctrHn.'IHHbr npoxorhr r] Bocbr\4oM ceMecrpe H onnpaer.sr Ha pe3yJrbrarax
H3yLIeHl'lt AHctlHI]JIhH <Marevarn.lecttufi aHaln3>>, <Alre6pa h reoMerpr,tr), OcHoesr
nporpaMMupoBaFII'Jq), <t{zcleHs ule MeroAbt)>, <<O6:uexrHo-op14cHThpoBaH Hoe lrporpaN4 M hpoBaH Ue),
<Teoprl seporrHocreil H MareMarhLiecKag crarHcT'hKa)>, <!ncrpernar MareMarhKa), <MeroAsr
onruMr.r3auHu 14 vcane4olaHae onepaqail> u 4p.

[n.a ycneruHofo ocBoeHflfl ,<ypca cryAeHTbI AoJl)r(r]bl: 3Harb KaK co3AaBarb H r4ccJreaoBarb HoBbre
MareMarl'lqecKHe MoAeJIH B ecrecrBeHHbrx HayKax; yMerb HaxoAHTb, $oprvrylupoaaru h pe[rarb
aKTyarbHbte I4 3FIaqI'IMbIe upo6leult cpyH4anaenrartsofi u [pr4KnaAHofi nraretraruKh; oaMocrorrerbHo
co3AaBarb [pl{KnaAHbre [porpaMMHbte cpeAcrBa Ha ocHoBe coBpeMeHHbrx rzHcpopvaqnoHHbrx
rexso,torufi H cereBblx pecypcoB; BJIaAerb cnoco6socrsrc r a6crpaKTHoMy MbrrxJleHulo, aHarv3y)
cHHTe3y; K fipl'iMeHeHHlo MeroAoB MareMarHqecKofo H uljrfopHTMHLreCKOfO MoAenr,rpoBaHur rrpt4
peueHHu reoperzqecKr.{x tj npr4KnaAHbrx 3aAaq cnoco6Hoc.rbrc K TBopLtecKoMy npfiMeHeHHro, pa3gl4Tnro
u peankl3auzv Ma.reMTrhqecKli CJlO)l(Hblx aJrfopHTMOB B COBpeMeHHbrx rrpofpaMMHbtX KOMnJreKcax;
cnoco6uocrsrc r co6creeuHottty BlrAeHHrc rlpr,rKJraAFIoro acrreKTa B crpof r,rx MareMarqgecfi:HX
$opvynr.rpoercax.

3Hauul, rIoJIyqeHHbIe B paMKax Ir 3yrreHlrr AaHHofi Ar4crrr4 nnrzHbr. Mofvr 6rrrr
n pr4M eH eH br ilnfl, Harrvc aHvfl, B brrr yc KH o fi KB anr4 s r4 r(aua o g H o fi p a6 orr,r.



TI JIAHI4P YE MbIE P E 3 YJIb T A TbI O E YLI EEIIL'I II O NI4 C TII4IIJII4H E

flnaurapyevble ?e3yrbrarbt o6yueuul no Ar4crl,rrJrHHe, coorHeceHHbre c nnaHHpyeN,jbrM'
pe3ynbraraM u ocBoeHHrr OlIOll :

I(oa Sopn,lrapyeMbrx
xolrnereurlufi

Yporeuu ocBoeHr4t
KOMNETEHUI,IU

fhaunpyevsre pe3yabrarbl o6yueHnl no ancrrr,rnnl*
xapaKrepn3yrorupre 3rarrbl rpopv Lt posaH ns rco u n ere suu fi

-_ 

(noKa3areJl4 ocBoeHur r<ov nereH4lrn)l 2

3uarr:

- 6a:oertla v 3HaHuflMLr,
MareMarr4qecxrzx u (nnn)

Vuers:

- ucnolb3osaru 6a:oaute 3HaHHr uz o6tacru MareMaruqecKl4x
vl \vnn) ecrecrBeHHbtx HayK e npo$eccnoHalluuoii
AetTeJ.tbHocTH.

B,raaerr,:

- HaBbrKaN4u eur6opa N4eroAoB peueHr4, 3ataLl
nporpeccuouaauHoft aeflrerrbHocr 14 Ha ocHoBe
TeoperHLrecK14x 3HaHhil.

3

noryqeHHbli\4H B o1tactvt
ecTecTBeHHbtx HayK.

OllK-1 Cnoco6Hocrr
IIpHMeHrTb

0yuAaveuralrurre
3HaHUr, noJ'tyqeHHble B

o6lacru
MareMaruqecxux rz (unu)
ecTecTBeHHblx HayK, 11

IICITOJIb3OBATb HX B

npoQecctoualtnofi
AetTeJIbHOCTU

Vacraqsoe
ocBoeHue

OflI{-2 Croco6Hocrs
ncnonr,30BaTb I,l

AAANTLIPOBATb

cyuecrByroulr4e
MATEMATHqECK14E

MeTOAbl 14 cl4cTeMbl
npo f paM M xpoBaHr..l fl AJrt
paspa6orxz r.r

peana3aur.{t4 anfopr4TMOB
peueHUr rrp14KJlaAHblx

3aAaq

Llacruqsoe

ocBoeHr4e
JHATb:

- pacurr4peHHbre 3HaHnr e o6racrfi MareMarhx14;

- MaTeMaTuqectfl4e ocHoBbt, ocHoBHr,te nolo)r(eHh, v
KoHrIeo qr,rr4 n o6lacrn npofpaMMHp oBaHu' ;

- apxr4TeKTypa flsbrKoB [porpaMMupoBaHr4r;

- ocHoBHarr repMuHonofl.ir e o6racru ilporpavrMHofo
o6ecneqeHtr.q.

Vnert:
- ocyu{ecrsllrs o6ocuoeaHuurft eur6op MareN4arHqecKr.lx H

KoMnbforepHbtx MeroAoB, a raK)Ke seo6xoanuono
[pofpaN4Mlrofo o6ecneqeuuR npu peueHu14 3aAaq
nporpeccraoHan s Hoii AeRrer uHocrr4.

Braaerr:

- HaBbtKaMH npt4MeHeHl4r AaHHbrx N4eTOAOB h npofpaMN{HorO
o6ecneqeHI,.rc nnff ne'rcH, r t w'u u^ail tl

OflK-3 Cnoco6uocru
npHMeHrTb h
tvoaaQr.t(l.rpoearu

MATEMATULIECKHE

MOAeJra Anr peureHr.rt

3aaaq B o6lacrvt
npoQeccuoualuHofi
IC'TCJIbHOCTI,I

9acru.{Hoe
ocBoeHI4e

3Haru:

- npHHrIilnbl MaTeMaTHLIeCKO|O N,lOAenHpOBaFtr,Jr;

- Tt4rroBbre (yHranepcansusre) MareMarhqecKue MOAerH,
QOpMynbr, 

,reopeMbr 
14 l\,leToAbl, r4cnonb3yeMbre B uupoKoM

ua6ope o6lacre fi ttp taMe HeHH, nplr rclaAHofr Mat.eMarr KH.
Vverr:
- ocyulecrBJrrrb o6ocHosaunrrii ssr6op aneKBilrlt,lx

rrocraBJreHHoI :aAa.{e 6ago srrx MareMarr4q ec r nx l,roAele fi ;
- MoAr]or4uHpoBarb 6asosrre n (um) paspa6arsrnars

op Hf r4Han bHbte MaTeM aTfi qec KI4e MOAeIT a B cooTBeTCTBH 14 CO
c nequrpt xoii nocraBr eH Ho h zallaq n M oAenfi po BaH Hr.

Braaeru:

- HaBblKaMZ BbtnoJlHeH?rr MaTeMaTr4!ecKofo N4oAe,,tr4poBaHr4'
oT aHa.IU3A nocTaHoJI(l4 3ALAqU AO aHaJIH3a pe3yJlbTaTOB.



4. OET,EM I4 CTPyKTyPA AIICIII4IIJII4HbI
Tpyloerurcocrb Ar{crrr4frJrurHbr cocraBJlrer 3 gaqernlrx eAhHhrlbr, l0B qacoe.

Cogepxanu e JreKrlrroH H r,rx :aH qru fi rro A r{c q u rrJrrrHe

PasAer 1. 06Iqfie rrprrHrlr{rrbr MoAeJrnpoBLHLrtr Lr rlporHo3r.rpoBaHHq, MareMarrrrrecKas rrocrarroBKa
3aAaqu MoAeJrr{poBaHflfl rr flporHo3r,rpoBaHr{fl.

MarenaruqecKue noAxoAbr K rrporHo3rpoBaHHIo. f]oulrne <MoAeru>. (2 nca).

Tpe6oeaunr, ltpeAbrBlreMbre K MoAenH. Oyunqraa MoAenH. KraccnSzrcaul{fl MoAeneil. flprarr,lepur

uoAenefi. (2 vca).

PasAer 2. SncrpanorqquolrHbre MeroAbr rrporHo3upoBarrHrr rrapaMerpoB cucreM[,r.
MuoroQarcTopHoe MoAeJIupoBaHr{e.

llpe4sapureJrbHbre rtoHrras H onpeAeneHn.a. llporHo3r4poBaHrze Hen3BecrHbrx sHa.]eaHfi gae]lct4,4oil

nepeneuuofi. flporHosrzpoBaHhe c noMorrrbro MeroAoB 3Kcrpa[orqqun. MoAelr BpayHa. IVoAe,rr

Xorsra-Vz grepca. (2 uaca).

OueHrca napaMerpoB lnseilsoii ivHoro$arropHoil vro4enn. flocrpoeuze runeiluofi nuoro$arropHoii
perpeccHoHuoil n,lo4eln. (2 noa).
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MOAenHpOBaHr4t t4

npofH03r4poBaHI4t,
MATEMATI,Iq9CKA' IIOCTAHOBKA

3aLAqH M Olenr4poBaHr4q n

IIDOIHO3HDOBAHI,Ifl.

l s
I 4 2 16 4166.7

2

3rccrpanorr ur,ro H Hbre Meroabl
npof H0314poBaH Hr napaMerpoB

chcreM br. MHoroQaxropuoe
MOAeJrl4pOBaH Ue.
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Pefiru Hr- roHrpo,r u
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3

OcHoeHsre M eroAoroftzr{ec Kue

rroAxoAbr K nocrpoeHl4lo
aM HTaut4ouHstx voAelefi ,

I{o sue n ur,rr yHr.reepcar ouofi
CHCTCMbI AMfi TAqUOHHOfO

MOAeJlt4pOBaHUf .
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CilcrelaHa.q ArIHaMnKa KaK

cnoco6 ilMr4TarlaoHHofo

MoAenr4poBaHr.{tr u
nporHo3r.rpoBaHr4fl couailnbHo-
3KOHOMI.fqeCKAX DapaMeTpOB.
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flpoqeaypa or6opa 3Haqur\4brx Qanropoa tuteilnoil uuorocpaxropHofi MoAeJrh. Oueurca

aAeKBarHecrH MoAeJIlr. (2 uaca).

Pa:Aer 3. OcHosHF,re MeroAoJrorurtecmue [oAxoAbr r( rrocrpoeHHIo LrMHTaqrrorrnsrx ruoqe.lefi.
KoHqenqHrr yHrrBepcaJrsHoil cucreMbr [rMr.rrarI]roHnoro MoAeJrupoBarrr.rfl.

floHsrae hMhraufioHHoro r\4oAeJr HpoBaHhr. flpenvyuecrea H HeAocrarrcz HMilTauhoHFloro

MoAeJrupoBaurar. flpoqecc Hr\4ltrauuonHofo rvoAenHlloBauras. Itouuenuhr yr-{14BepcaluHoil cucreN4br

uMuraquoHHofo MoAeJl LrpoBaHlrfl , (2 vaca).

Pasger 4. Cucren.ruaq AurraMrrna KaK cnoco6 HMrrrar{uouHoro MoAeJr}rpoBaHr.rfl rl

npofH03rrpoBaHr{f corlrraJrbHo-3KoHoM rrqecKHx rrapaMeTpoB.

lpegnocsr,rKa H orpaHr qeHztr. CacrevHas rvHaMAKa. Ba:oesre ilpuHur.Jnbr cncrevuoil At4HaMuKt4.

(2'aaca).

flpeo6pa:oeaHHe cHcreMHo-ALrHaN4hrlecrofi MoAer14 r( cr4creMe OAy. (2 uaca).

Cogepxanue "ra6oparopHbrx :anfl rH ii n o Arrcqrr rrJurrr e

PasAer 1. O6urue rrplrHrlrrfibr MoAeJrHpoBLHtrfl v rrporrro3r.rpoBaHr{rr, MareMarnqecKarr trocrilHoBKa
3 aA a q r{ M oA eJr rr p o B aH v ft Ir II p o rH 03 rr p o B aH H q .

floc'rpoeHze N4oAenH 6aHrcoscrcHx floror(oB (2 uaca).

Pa:Ae,r 2. 3rccrpanorqrlnorrrrbre Me'roAbr rrpofrro3HpoBaHlrn rrapaMerpoB cucreMr,r.
Muoro{ranropHoe MoAeJrH poBaH r.re.

flporHosrzpoBaHr4e ypoBHq r(eH Ha fCM c rroMoulbro nuHefiHofi MoAeJrH EpayHa. (2 uaoa).

flporuosupoBaHne ypoBHt HarofoBbrx AoxoAoB c npr4MeHeHHeM MoAenu Xolsra-Vuar.epca (2

.{aca).

llocrpoeHne luHefiuofi vHoro$arropHofi MoAenu. Or6op rJlaBHbrx Sarcropoe H rpoBepKa

aAercBarHocrr,r MoAeru. (4 uaca).

ParAe,r 4. Cucremuas AI{HaMI{Ka KaK cnoco6 r{Mr{Taur.roHrroro MoAerupoBarruq kr

IrpofH03r{poBaHrrq coqrraJrbHo-3KoHoMHrrecKHx rIapaMeTpoB.
MogelnpoeaHne [pou3BoAorBeHHofo rtpouecca: rrocrpoeHue uuurauuoHsoil t\4oAeJ]H;

npeo6pa:osatuevMuralluoHsofi MoAenri K cncreMe OAy. (6 uacoe).

5. OEPA3OBATEJIbHbIE TEXHOJIO|I{TI

B npeno4aeaHzvl Ar4ct\t'trrJu4Hbr Hcnonb3yrorcr pa:uoo6pa3Hbre o6pa:oaarelbHbte rexHotoruu
KaK TpaAr.lr-luoHHbre, TaK n c npnN4eHeHtzeM aKTr4BHbrx H t4 HTepaKThBHbrx MeroAoB o6yueaut,

ArcrA suure v hHTepaKTvtBHbre MeloAsr o6yueuzr:
flpo6neuHure neKr-ll,rr (pa:aen I - 4)
fpynnoear AHcKycchq (ece na6oparopHbre H rIpaKraqecrcue saurrnl);
Auar a: curyaquft ( nparcruuecrue zaunun);
Pas6op KoHKperHbrx cutyaguit (sce na6oparopHbre h rrpar(Trqecrcue saurrun);
VporHesal 4rz{rcpepeuuvtat1:'4fl (sce ,ra6oparopusre 3aHflTVt, KoHTpoJtbHbre

ueponprzrrrr).

6. OIIEHOTIHbIE CPIIACTBAAJITI TEKyTUE|O KOHTPOJUIyCITEBAEMOC'ftrr,
rIP O ME xtvr OqH OIz AT',r E C T A r\r4ur fr O r{T Of A M O C B O EId.Vrfl Ar,r C Ur4nnr{r{br r4

YIIEBHO-METOMqECKOB OEECIEIIEHI4E CAMOCTO,fl TBJIbHOTI PASOT T

CTYNEH'tOB
Temy uq u fi r(o HTpoJrb ycfl eB aeM ocrtr cryAerrlo B

KoHrpo.rsubre Bolrpocbr n peiiruHr-nourpolro Nbl
BaprzaHr I

Bonpoc 1. O6tercr, chcreMa a Mo!,enb, O6rrcHnre, qeM 3TH noHlrhrr orr14qarcrcr Apyr orApyra,
Bonpoc 2. B npraseAeHlroM cnucl(e qn$panz, B npaBHnbHoM rroprAKe ori\4erbre 3Tanbl, KOTopbre

[peAycM orpeH br Afl r pa:pa6orrcn u peanv3aL+1vt v M vraL\L4or r Hofi v o4el rz.

tr Onpe4eleHue rpaHlru cucreN4br tr Mopcponorr.rLreaKoe onvaaHue cncreMbl
tr Onpoc 3KcneproB tr Asarn: (rzHlepnperarlnr) pe:yrrblalots



A Pa:pa6orrca 3cKr.r3Hofo npoeK'ra tr Ouenrca aAeKBarHocrH MoAeJrH

tr fllanupoeaHue N4auJHHHbrx 3Kc[epnMeHroB tr Ocfopvn-e rcosq-fi cxeMbr B BHAe AHafpaMMbl
Bonpoc 3. fiaaa MoAenb HeKoroporo o6r,,erra. Ilepevnc,reubr KJlaccbr voAeleil. Onpe4ernre, BepHo J]H

uAeHTr.r nqllpoBaHa npl4 HaAJIe)KHocTb MoAeJI 14 HJII4 HHOMV I(JI floscHnre orBer.

Bapuaur 2
Bonpoc 1. lepeuucrzre rpe6oeaHHr, npeAl,rrBJrreMbre K MoAen14. Ilepevucrure $yHrcqnu MoAenH.
Bonpoc 2. B npuaeAeHHoM crrr4cKe qn$pauu, B npaBHJrbHoM noprAr(e, orMerbre 3Taltbr, Koropbre
[peAycMorpeH br AJrfl pa:pa6orrcrz H pean h3auu H yHH Bepcan moil uvnrauno H u o il r\1 oAeJl H.

D loryueurupoBaHue h peanh3auat MoAerH tr Bsrpa6orxa Kpl.rrepheB rorrHocrh MoAeJrz

tr Paspa6orxaKoHuerryanrnofi cxevrr
tr Pa:pa6orxarexHHqecKoro3aAaHH.rr

tr OueHrca aAeKBarHocrr4 MoAeJrH

tr TpaHcrsunr MoAenu
A flponeleHae 3KclephMeHra tr Paspa6orra 3neMeHrapHblx 6noKoB MoAenr.r

Bonpoc 3. laHa MoAeJlb HeKoropofo o6rexra. flepevncleubr ruraccbl naoAelei. Onpe4ernre, BepHo Jtr4

r4AeHTU uHpoBaHa IIpHHaAne)r(HocTb MoAell fi [lJrH r.]HoMV Klraccv. floscgure orBer.

3aAaq B ra6n

Huxe npuseAeHa Marplrua Kopperrutzfi uelr4y $axropavrz u Meu(Ay $ar<ropair,tu fi zasvcLltv.oi4

noil. 3a

flpeg,ronture HcKrloLrHTr $arcropsr fiyreM nx aHarv3a Ha MyJrbrr4r(oJlJru HeapHocrb H TecHorbr cBr3l.r
zaeqcutvto|r neoeveu so il :

MoAerr
TpexnIepuaJl MoAeJrb My3err, peaJrr{3oBarrHaq Ha 3BM. C norr.rorqsrc Hee Mo)r(Ho

<<npofirucrD IIo rIoMeuIeHIrqM, nocMoTperr, Ha 3r(c[orraTbr.

floqcueu14e

HKUUOHAJIbHAq

MATEMATHqECKAg

qecKafl Kapra BraAuuurrcrcoft o6lacru

llorrcHeHHe

reoMeTpuqecKaq

MATCPHAJIbHAfl

cTaTI{qecKafl
CTOXACTHIICCKAfl

KOMI|bIOTEDHA'I

KoHrpo.nsubre Botrpocbr n pefirnur-nourponrc J\b 2

Bapuaurl
a Hr{e BeAeHbr :lHaqeHHr napaM V NflTU OAKTO

t 2 3 A 5 o 1 8 9 l0 II t2 Cp. sr.

Y t29 207 t72 230 215 JJI 340 292 372 416 402 287,s8

X 49 78 84 94 65 oo lll 142 103 t89 t52 t8r 11))\
9 r8 31 34 28 2l 32 1t4 42 78 95 46,08

^J l2 t4 t6 t8 7 8 o 12 12 il I2 12 11,92

X4 94 t34 i 35 143 r03 51 A' 43 429 281 361 157.33

X5 150 300 180 230 215 331 350 292 J tz 420 450 302.92

I repeMcHHOh. Ja I roJl H r4'r'e AaH Hyrc MaTpH uy HeAocTaloul M14 3HAqEHH'I\4H

Xl X2 X3 X4 Xs v
Xr I 0.73 -0,05 0,75 0,86 0,8 8

X2 I 0.02 0,3 3 0.70
X3 0,12 -0^25 -0.32
X4 I 0,53 0,48
Y< 0,96



. [opor Konnr4HeapHocrr.r fiaxropon 0,9;

. flopof recHorbr csssefi Me]r(Ay HI4Mr{ H napaMerpont 0,5.
Oaxroprr, r(oropbre Bu npe4laraere r{cKJrroqurl? llovel,ry Bu upe4nafaere ux ucnruoqurr?
3aAaqa 2. flana uuoroSaxropHar MoAeJrb

y : 371,39xr + 103 8,1 3x2 - 34717,61,
TI I{ CJIE ttllrX 3HaqeHliflx ilapAMeTpa y I4 qlal(TopoB xl L{ x2:

t I 2 3 AT Cras,[aprnoe orKJroI]eHI4e

I s346 7258 9319 9634 1996,24

X JZ 35
a-JI 41 ) 3,86

27.2 21,8 1A) 2B 0,84

Karoeo KoJrlrqecrBo creneuefi cno6o4rr/ u ft utn F-crarucruKr4 rrpr4 oqeHxe aAeKBarHocrI4

naole:ru?
Orpe4elvre Hacl(orlbKo npoqeHToB yBenrzq[Tbcr napaMerp y, ecnlr r,r3onl,rpoBaHHo yBeJrI4rrHTI)

Ha OAIIH IIpoIIeHT 3HarIeHLIe Xl U X2 COOTBeTOTBeHHO,

Buqzclure Mepbr yapuaryuft 
dr axropon.

3aAaqa 3. floscuure, qro raKoe ocrarorlHa.f, Al{clepcur orxluxa?
Bapuaur 2

ofi.3a

flpe4lorrare ucKrroqHTs $ar<ropsr nyreM vx aHarv3a Ha MyJlbrr.rKoJrJIhHeapHoclb h recHorbr cBr3L{ c

sasr.rcr4N4ofr nepeveuuofr :

. rropor Konnr.rHeapHocrr4 $axlopon 0,9;

. nopor recHorbr cs.flseft MexAy Hu v H rrapaMerporr,r 0,5.
Oanropu, Koropbre Bu npe4naraere ucxffo.{urr?
flouevy Brr npe4lafaere I4x LrcKnloqurr? Orser 3arrlr[rure Hrr)Ke B np.sMoyfoJrbHrrKe.
3aAaqa 2. [ana nHoroQarropHaq MoAenb
y : 37 1,39x1 + 1038,1 3xz - 347 77,61,
I(OTO s rrocrpoeHa npr4 cneAyro qax 3HaqeHlz.sx napaMeTpa y [i QaKTopoB X I 14 X2

t 2 J 4 CraHAapruoe orKroHeHl,re

f 5346 7258 9319 9634 1996,24

Xt JZ 35 37 4l) 3. 86

X2 )'7 ) 27,8 )a) 2B 0,84

Kaxoeo KoJrr4qecrBo crenenefi cno6o4u/ u fz llt F-craracruKr4 npv o{eHKe aAeKBarHooTr4

nrorervr? Orser:
Onpe4elare HacKoJIbKo npoueFlToB yBenr4r{I,rrbcq napaMerp y, ecnl4 I43ontlpoBaHHo yBenurrr,trb
Ha OAIIH IIpoIIeHT 3HaqeHI4e Xl U X2 COOTBeTCTBeHHO.

Br,rquclure Mepbr napuaryufi S a rropon.
3aAaqa 3. lloscgure, r{To raKoe ocrarorrHarr 4r4crrepcr4s, orxnuxa?

Konrporr nbre Borrpocbr rc p eiirn nr-roHrpo.n ro J\b3

3aAaqa B rabluue npuBeAeHbr 3HaqeHurr n 14 NflTV

t 1 2 3 A 5 6 1 B 9 l0 ll 12 (lp. slr.

v lrq 207 t12 230 215 345 JJI 340 292 )LL 4t6 402 28',7,58

K 49 18 84 94 65 99 lll 142 103 r89 152 lBl 1l) )5
X2 9 IB 31 2A 2B 27 )z 114 /1') A< 18 9) 46,08
Xj t2 t4 16 1B 7 8 9 12 t2 l1 t2 l2 | 1.92

X4 94 134 l3s 143 r03 57 /1') <A 43 429 281 367 151.33

X5 150 300 lB0 230 215 345 aa 1
JJI 350 292 372 420 4s0 30'2.92

Hnrce npueeAeHa MarpHrla Koppenruafi vex4y $anropavra n Me)rqy cparcr'opavn vtzasucuNtoil
lcpcMeHHOt4. JaltoJrHh l e AaHHyru M H EAOC'TAtotuVMI4 3HAqEHVfl M V

Xt Xz X3 X4 X5 J

X 0.13 -0,0s 0.75 0.86 O.BB

X2 0.02 0,33 0.70

K3 I Q,12 -0,25 -0,32

& 0,53 0.48
K5 0,96



BapraaHr I

Bonpoc 1. I( rcaxonay (r<arcrzu) npuHl(r4rry cnclevHofi AhHaN4HKt4 orHocnTcr cJreAyrurlee Bbrpa)r(eHue:
<Teunu ofipeAentror BerltquHy ypoeuefi, a re, B cBoro oqepeAb, BJIHrlor Ha reMnbr. 3rav o6tscHrercfl
HerpaBHaJrbHoe rroBeAeHue cloxgoii cfi creM bl).

K npaHqany Qougosrrx noror(oB.
K npaHr-1zny o6parusrx csrrseil,

K nprzHqnny selnsefi Hocru,
K npuHqany [pafN4arH3Ma.

Hn r o4noivy r43 BbruenepeqncneHHbrx.

{pyroil orBer.
Bonpoc 2. Hapncyirce SADT AaafpaMMy, onrrcbrBaloulyrc npouecc o6yveHzn cryAeHra :aAanHofi
AHOIIHIJIHHe B TeqeHue ceMecrpa (co cAaqeil 3arlera u src:aveHa). 1l AhafpaN,lMe Aon)r(Hbl
[pplcyrcrBoBarb cJreAyrcull4e 6lorcu: <ilocerurl 3aHflTr4tr>), <BslnolHnrb llpoMe)r(yror]Hbte
Mepo[pl4trau, <C4ars 3aqer)), <llo4rororurbcr K oK3aMeHy), <CAarr or(3aMeH). B 4valpalvrive
rlpeAycMorperr' ctyuait, KofAa cryAeHT Ha sK3aMeHe noJryqaer HeyAoBJrerBopaTeJrbr{yro orleFrKy L1 ll^Ae-l
Ha nepecAaqy.
Bonpoc 3' B o6lacrHofi 6ro4xer (uavarsnoe 3HaLreHHe r(oropofo paBHo 100000 rrrc. py6.) e)KeMecrqHo
fiocryflalor AoxoAbl no 4-v BHAaM ocHoBHbrx HarofoB. VpoeeHr nocrynneHHr B t(DKAol\4 ]!{ecrLle

npeAcraBnfler co6oil clyuafHyro BeJlHqaHy c MareMaraqecKhM o)r(HAaHUeM l,ri=lr4 tstc. py6. u

4ucnepcnefi O' (cna. ra6n.).

Homep AoxoAa Mareuaruqecnoe oxu4anlle, V, [ucnepcun., 6,
I I 20000 I 0000
2 I 40000 1 5000
3 600000 s0000
4 300000 20000

O6lacrnofi 6rcAxer Hecer pacxoAbl no 5 crarusrra. E)reNrecs.{uas norpe6Hocrb no crarbsM
cocraBrlflIor 200000, 100000, 400000, 300000, 150000 rslc. py6. coorBercrBesso. Ecrn Ha florrrpblrHe
pacxoAoB nocrynJleHHft He4ocrarouHo, To :ageficrryercl raK Fra3brBaeMbrfi $oua $uHaHconofi
floA4ep)I(KH' HaLI€uILHoe sHarleHl4e KoTopofo cocTaBlqeT 500000 rsrc. py6. Ecnu s B HeM cpeAcTB
HeAOCTaTOqHO Ha rlorHoe noKpblrl4e pacxoAoB, To AeHbrH H3 HefO paonpeAeJlflrorcrr B npofropllt4rx or
ocraroqHbtx norpe6Hocrefi no crarssu,

flocrpoilre Ha 6ase cncre uoil AHHaMuKrl MoAerb BbrrreonzcanHofi 6rcArrersoil cncreuur. LLIar
MOAerHpOBaHr4s, - OAI4H Mecrq.

BapuaHr 2
Bonpoc 1. C nonrou-(bto KaKHX ocHoBHLIX TarroB rrepeMeHHbrx orporrcr l.rMnrarlhoHHbre MoAeJrH
cJIo)KHbrx cl4creM ua 6a:e cacreltnofi gunarvuxvt? Karcne aH$oprraaqraoHHbre cBfl3n AonycrzMbt Me)KAy
nepeMeHHbt MU B npoUeCCe MOAeJrHpOBaHVt,.

I {elov uc,reu nsit u BerqecrBeH Hsrfi rn n. lonyc.rrz u ur .l o6ule cBfl 3t4.

Tr'rn <VpoeeHb) H TI4rl <Teiun>. [onycrunsr cBr3H orypoBHrr KTeN4ny H orreMna K.r.cMrry.
Trln <VposeHb) H THn <Tevn>. lonycrnirasr lro6ure cBr3H.
Tan <VposeHb)), THn <Tevn> pt rnn <BcnoMorareJrbHar [epeMeHHar>. lonycruMbr aBr3H orypor]Ht
K TeMny H oT TeMfra K TeMny.

,{pyrofi orner
Bonpoc 2.Hapncyitre SADT AHalpaMMy, orlzcbrBaroulyrc noAroroBKu 14 3aulrirbr yqeHhKor\4 peeepara,
B 4narpavve AonxHLI fipncyrcrBoBarb cneAyroulue 6lorcu: nahrlu a co6pars cBeAeHBr, paspa6oraru
crpyl(rypy pe$epara, o$oprulars pe$epar, 3aLIII4rHrb pecfepar, flpe4ycvrorpers cryuafi, KorAa per$epar
Bo3Bpaqaercr Ha 4opa6orrcy.
Bonpoc 3. B 6toaxer npeAnpuqrafl e)r(eHeAeJrbHo noclynaror cpeAcrBa or peann3awu nflTV BhAoB
npoAyKuHI4. O6r'erra cpeAcrB onpeAerqercrl croaMoclbrc pe€Llt43ar]l,;lu v se,tkrqur-rofi cnpoca Ha rcaucr,ulft
BfiA flpoAyKulzl't. Crouvtocrb peann3auau Bcex BHAoB rrpoAyKqlt4 nocrorHHa H cocraBrrer 2000, 7000,
1000, 5000, 8000 py6lefi cooreercrBeHHo. He4ersuurfi crpoc sBJrsercr ctryuairnoir serfiqHFroii c

bIM 3aKOHOM PaCnDeAr lreHnr (crra. ra6n
Honlep rpoAyKrIufi MareN{arlrqecKoe oxtuAaHr{e c[poca, y, filrcnepcul, O-,

r00 l0

HOpN4anbH



2 40 5

3 200 12

4 30 3

5 20 3

flpe4nprzlrue rJecer pacxoAbr Ha Bbrnnary FraJloroB (1000000 py6. B ivtec.), na onnary cttpbt H

KoMnJreKryrou{Hx (800000 py6. n uec.), aMoprn3arlhro (200000 py6. B uec.) on,lary I(oMt\4yHarbHbtx

ycnyr (1800000 py6.e rcnapran) r.r Bbrrnar)i sapa6orHofi rrarr,r, Pasvep sapa6oruofi rJlarbl Antl o/lHoro

pa6orHura pyKoBoAsrrlefo 3BeHa cocraBnfler 25000 py6. B Mec., AJrfl liH)t(eHepa- 15000 py6. e Mr3c,, AJII

pa6ouero - 8000 py6. B lrec, B pyKoBoArxleM 3BeHe pa6orator 8 qel. I4ulteHepurrfi 6nox cocronr fis 20
qer. Pa6oqnil rco,rrtexrus I{acqHTbIBaer 100'Ier.

Cocraesre ua 6ase cncrelrHofi AHHaMuKh r\4oAerb (rnHaHcosltx fioroKoB BbllreonhoaHHoro

rrpeArrpuflTzs. O6rervr npon3BoAcrBa fipoAyKqHH I(Dr(Aoro BHAa paBeH c[pocy npouuofi HeAerl'1. Pa:lvep

:apa6orHoil nJlarbr rrphBeAeH c yqeroM y)r(e BblqreHHoro noAoxoAHoro Harofa. OAna eAnunqa

MoAeJrbHofo BpeN4eHu paBHa oAHofr HeAeJru.

flpomexcyroqHal arrecraqHq rro r{ToraM ocBoeHIr fl AI,IcqurI JrI{H uI (:a ver)

IIpuuepHslfi neperenr BorlpocoB K 3aqery

1. flounrue MoAenil h MoAenupoBaHnfl. O6r',ercr, chcreMa H N4oAenb.

2, Onpe4eneuue noHqrhr cHcreMbr, OcHoeHrre rroHrrl4r cHcreN4Horo aHaJrn3a'. uenb,3alava.
Crpyrrypa cr4creM br, OyH rcql,ro HaJI c HcreM bt.

3, Itraccu uonelefi n lrx ceoficrsa.
4. flponrosrapoBaHne rrapaMerpoB chcreMbI. O6urr,re npuHuHnbt nporHo3HpoBaHI4e. BnAst

rrpofHo3r4poBaHI4fl.

5. flporHosapoBaHue flapaMerpoB crzcreMbr. flporuo:npoBaHne c floMotrlbto MeroAoB 3KcrpanonrlunH.

Sranu npofHo3I{poBaHHfl . Co4epxauae oranoB.

6. flporuosupoBaHHe napaN4erpoB cucreMbr. flporHoslzpoBaHue c noMoulblo MeroAoB sKcrparlonsuult.

OueH rca MareMaruqecrcofi v oAelu nporHo3LIpoBaHhfl .

7. flporuo:upoBaHae napaMerpoB cHcreMbr. Bsr6op ntarevaraqecxoit MoAenh flporHo3HpoBaHt4s.

06 urae npr4 HIr,l,tIIbt n poBepKH aAeKBarHocrH n porHo3 Hofr u oAel z.

8. IporHo:l,rpoBaHze [apaMerpoB ct'rcreMbt, J],wHehHaq MoAenb BpayHa,

9. flporHo:upoBaHae napaMerpoB chcreMbr. MoAels Xolsra-VnHrepca.
I 0. flocrpoeune,rnueft Hoft vHoroclarcropHofi MoAeJIh. 3lanst nocrpoeHlzt.
1L flocrpoeHre lnHeiiuoil uHoro$arcropuofi MoAeI14, OUeHxa $yHr<r1rau perpeccl4H.

12. flocrpoeune lusefiuoil ivHoro$anropuoil MoAeJrh. Or6op rraBHbtx Qarcropon, Ocuoautte noFltrllq,
3Tanbr npoueAypr,r o16opa.

13. flocrpoeuue,ruHefisofi vHoro$arcropHoil MoAenn. Or6op rraBHblx Qarcropoa, Asa-nn: Qarcropoa na

MynbrllKoJrrrnHeapHocrb, aHaJll.r3 TecHorbr B3ahMocB13rrr $axropoe c 3aBhcHMoil nepeueHHoil,

14. flocrpoeHue lnHefiuofi rvrHoroclanropHoil MoAeJIH. Or6op rJtaBHblx cparcropos. Asa,ru: oreneHz

BlAflHVfl, clarropoe Ha 3aBuctrMyro [epeMeHHyro; npoBepKa rcoe$QrarlrzenroB Ha crarucrHqecKylo

3HaLrHMocrE,; HccneAoBaHHe rreJrecoo6pasuocrn ucKnroqeHur Qarcropon u3 MoAen14,

1 5. flocrpoeHue lusefiHofi vHoroSarcropHofi MoAeJ'rH. flponeprca aAer(BarHocrl,t MoAeJIu.

16. CncrervtHafl p.VHaMArca. O6uar crpyl(rypa cucreM, rpaH14qa cllcreMbr, qenu o6paruod cnsgu,

Easoesre np[.rHuHnbr.

17. Cucrevuas, AuHaMWKa. flpeo6pa:oBaHr4e cHcreMHo-AhHaMHLtecKofi voAeln x cncreve O.{V,
18. Cacrelrsafl. AvrHaMVKa. MeroAnxa ynoprAotreHat nopqAKa BbrltHcJreunil ettpalteHail.

CaMocroqreJrbHarr pa6ola cryAerJToB rro AHcr-lunnuHe BlUrtoqaer a ce6r cneAyrcu-lne BhAbl

AegTeJIbHOCTh:
L npopa6o'r'rcy yve6Horo Marepnana no KoHcneKrav, yve6uofi n lrayvuofi Jrhreparype;

2. [oAroroBKy K npaKTilqecKVM v la6oparopHbtM 3aHt'I't4tM;

3, noAroroBKy no BceM BhAaM KoHTponbHbrx Meponphtlui't, z ror\4 vHcle K TeKyueN4y KoHTpoJrlo znauui,t u

n poM e)r(yroqH ofr arrecraqu n.

Terusr Arq caMocroqrernHofi pa6orsl cryAeHToB

1. Mecro HMr4'rarrr4oHHoro MoAeJrHpoBaHUfi B hccreAoBaHt4tx.



2. flpnvleHeuze reopll r{ eepomuocrefi h MaleMaruqecrcofi erail4crt4Ku K HMurarlr4 oHHor\4y
MOAerupoBaHHro.

3 . Crarzcrnqecrcue npo6leMbr HMr,trarlr.roHHoro MoAeJrLtpoBaHur,
4. C6op uu$opMaultH o clzcreMe, {opvyrrapoBaHLre npo6reiusr a onpeAeneHue qeleil HccneAoBaH14r.
5. Crpyxrypa npeAcraBJteHHr AaHHbrx B HMHTauHoHHbtx MeAenflx.
6. Bu4ur oqeHoK h MeroAbr otreHuBaHur napaMerpoB HMr4raqHoHuoil wo4ela.
L O6rlrze roJro)r(eHr4s npoBepKl4 farrore3 o cofJtacan.
8. Pa:pa6orrca KoHl-lenryansuofi trloAelil: J'roruKo-Marei\4arkLrecKoe onhcaHue MoAeJlr..lpyevofi cucreN4bl

B coorBercrerzr,r c $opvylrzponrrofi npo6levul,
9. CosAalrrae 14MurauuoHHoil iuo4elu cpeAcrBaMr.t u4creMbr N4oAeJlHpoBaHfir.
10. tr4cnstraHue h hccJleAoBaHHe uruzraqnouHofi MoAeJr14 c HcnoJrb3oBaHileM HoxoAHblx AaHHbrx

MOAenApOBaHnr.

I 1. flpone4eHHe HanpaBJIeHHoro Bbrqr4cJrHTerbHoro 3KcnepilMeHTa Ha vwuratr4ouuofi MoAerh.
I 2. AHarr,rs H H HTepfiperaLvfl pe3yn braroB r4t\4 HTauHoH Horo MoAenH poBaH Hr.
I 3. Aua-nnruqecru il MeroA 14 MHTauHoH Horo MoAer il poBaHHr.

I 4. Meroa crurlcrr4.lecxux ucnrrrauafi .

15. KoHa6usnponaHHsrfi MeroA nocrpoeHLia HN4hrauuoHHsrx noAelefi.
I 6. flaparvrerpbr rl nepeMeH Hbre lrMrrrar-ln oH uoft uro4elu.
17. Knaccra$vKalJr4fl HMI4TaITHoHHsIX MoAeneil g gaencnr\4ocru or rntla MoAeJrbHoro BpeMeHr.l.
I B. Moaenu o6rur,rx crrcreM.
19. BoslaollcHocra HHTerpauuu HMlrrupyrolqnx no4elefi c fioMorr1bro rraoAelefi o6urux chcreN4.
20. [ncrcperHbre aMuraurzor{Hbte cncreMbr.
2 1. HenpepbrBHble hMHTauuoHHbre cucreMbr.
22. lTpuur\urrbr H MeroAbr frocrpoeHlrfl vrrrTautAoHHbrx naoAelefi.
23 . Auatar wvecxuit M eroA nocrpoe H arr r.t M HTar{H o H H o il mo4el n,
24. Merol crarrzcrusecKofo MoAenupoBaHHs.
25. Korra6nHuponauHsril noAXoA.
26. cereeoe uMilTaunoHHoe MoAeJrHpoBaHHe, BXoAHbre H BbrxoAHbre cnequcparcaqn n.
27. ilocrpoeHne n,loAeneil B KoMfrbtorepHbrx cpeAax Ann rrpor4sBoAcrBeHHo-TexHoronzlrecKH)( v

cotlr4iln bHo-3t(oHoM HqecKHX CHCTeM.

28. Brzau npnMeHfleMbrx cucreM H npaMepbr cpopvrrapoeaHVn vtrnrvlpyroqnx vo4e,lei.
29. Bo:ivorrHocrn Hctrorb3oBaHHfl r.iMHTarlHoHHbrx fl3brr(oB, CseAeHr4r o coBpeMeHHbrx nporpaMMHbrx

npoAyKTax e erofi o6lacrn u o6y,leHze rix npzMeHeHrzro.
30. fllannpoBaHne uMHTaIIHoHHolo oKcnepHMeHTa. Crparernu 3anycKa a npaBlraocraHoBKH.

OouA otreHor{Hblx cpeAcrB Anq npoBeAeHr{q ar\ecragtzl ypoBHrr cQopnraposaHFrocr6
KoMlereHl-lHil o6y'ratoulnxcfl no A]lcqhrJIHHe ofiopnrnrercr orAenbHbrM AoKyMer{Tot\4.

7 . YqEEHO-MDTOAI4TIECKOE IIT I4HOOPMAIU{OHHOE OEECIIEIIEHI4EI
NUCUUTIJII4HbI

7. 1. Knlrroo6ecneqeuuocrs

Hanl,leHoeaHhe rr.treparypbr: aBTop, Ha3BaHVe, BVL
H3AAHHfl . H3AATEJ'IbCTBO

m

L

KH14I-OOBECfIET{EHHOCTb

I{orHqecr-eo
3K3eN4 nJrrpOB

t/nLaHHn B

6u6l uo'lexe
B,rl-V B

cooTBeTcTBt4 t4

c OI-OC BO

l-la,rn,r ne a uertrpoHuoil
6n6rnorexe BrfV

I 2 3 4

Ocnosuas nrlreparypa*
liepe:oecnar, E. A. hnrr.rraqlro HHoe

rvroaenLlpoBaFrrie : yue6r-roe noco6rre / E. A.
liepe:oecriaa. - Pocro a- Ha-/[o uy.'['aranpo r ;

l4uarerbc'rso [O>rr uo ro rlre4epa,r u uo ro
ylr4Bepol4rera,2018. 16 c. ISBN 918-5-9275-
2426-6.

9,ret<rporr Ho-6 r,r 6"q uoreq Hal
cilcreN,ra IPR BOOI(S : fcafrr]. -
UI{1,:
http;//www. iprboolcshop.rLrl8T4 I 0.
html (nara o6ltarrlerr uR :

07.1 I .20I 9). Perriurvr Aocryna:



L'It aBTODI43t{0. r10r b30 BareJr e 14

EQrpoueena. E. B. hn,tri'raur4oHHoe

NroAeJ 14poBaH He: octroBbr npaKrhqecr(ofo
nllr.tivreHeH14s B cpeAe Anyl.ogic : )/(re(iHoe noc06he
/ E. B. Ir(tpovee ea. H. M. Fj$poueen. -- Ca;ta'roa :

By:oacroe o6pa3oBaHue,2020.- 120 c. ISBN
91 8-5-4487 -0s86-t .

t020 l)rrc rlpo r-r rro-6n 6ir r4o'r e,r Harr

cr.lcrer\ia IPt{ BOOI(S : [caii-rl. -
Ll R. t.:
http :l/rvrvrv. i prbool<shop. ru,/S6 70 |

htnr I (aara o6parrtenrn :

01 .l | ,2019). Pe;ro.rv aocryra:
anR aBToDr.r314ll. nonb30Barere ii

MateualuqecKoe a uM r4T arlr4oH Hoe

N4oAeJILIpoBaHl4e : yrle6. noco6ne / A.14. tierpl,ron,
O.H. A,rexceHrreBa. - Ir4. ; I4}IQPA-M, 2019.
221 c. + /lor. uarepuarur [3rerrponHurii pecypc;
Pein r,r ivr Aocry tta hqr : //lvr.vlv. znan i u nr. co tn ] .

(B srcuee o6pa3oBaHr,le: liarraraopuar). -
vvrvw.dx.doi.o r gl 10. 127 37 I
textbool< 59006f8ec I 3dt3.1 3891 496

20t9 ?Lre rlpoH uo-6 r,r6Lr role.r Harr

cLrcrer\4a ZNAN IU M: Icailr].
UITL,:

http:/lznan iu rn.cont/cata loglprod Lrct

/l 0059 | | (aa'ra o6llarueHllfl :

07. | 1.2019). - Peinurv aocryrra:
Ln fl aBT OpV:3Up. nOr U:O eare,r e l'l

l4tvurauroHuoe [4oAent{poBaHI4e B 3l(oHoM]4T(e u
ynpaBneul4l.I : y.{e6Hr4l( / O.B, liynurasa, A.A,
Elre,rsnlon, I1.3. Bn,renstuoBa I noA pe.(. A-pa
)r(oH. HayK, npo$. A.A. ENrersrHoea. - M. :

hH@PA-M, 2019. - 592 c. - (Burcuree
o6pa3oBar I r4e: Bar<ananpuar'). . -

wrvrv. d x. d o i, o rg/textboo k .5 b5 ab5 5 7 I bd 9 9 -5. 0 5.5 64

317.

2019 3l exrpou Ho-6r.r6r noreq H alr

cr4creMa ZNANIUMI [cari'r]. -
L] ItL:
htl p:i/zna n ium.corn/oatalog/prodLrct
198891 4 (,{a-ra oOpanrer rnr ;

01.l 1,2019). Peirnr,r .t0cr)/nii:
,rl,1l lrB r()plt |14p. rrolr,:onA ti:;tcii

[onoluurelsHan r4reparypa
Perullr.rH, B. 14. Zrvrr,r'r'aunoHHoe MoAcJlhponaHr4e a

ulclervrbl yrlpaB.norlnn / 6. h. Peu-rnhH, - l\4. :

14Hcppa-14HNcHepLrr, 2016. - 74 c. ISBN 97ll--5-
9129-0120-3.

2016 i)r t e xlpo u H o- 6 vr6 t nor e\ Han

chc'rerva IPR BOOKS : [caiirl. -
IJRI-:
http://rvrvrv. iplbool<shop lLr/5 I 7 I 9.

htrn | (aara 06palrtenHr :

01 .I | .201 9). -' Pe;rcnnr aoclvna:
aJlt aB'ropti3 nD. noru:osarere fi

tl ep H r e ea, C, l-1. 14 rvr aTauuo H Hoe rvroA()r rrpo BaH r.{e

c14cl'eM : y.re6Hoe roco6ue I C. tl. tlepulera, B. B.

[eunceHxo ; noA pe/rar(queit J]. A.l{opo6oea, -
BopoHeN : BopoHeNcrnir locyAapc fse HHurii
y Hfi Bepcr,rrer LIH)r(eHep Hblx rex uolo rlr li, 20 | 6. -
96 c. - ISBN 978-5-00032- 180--5.

20r6 3lercrpou Ho-6 n6r uole.r Harr

cacleivr?l IPR BOOI(S : fcaii'rl. -
I.JRL:
http://www. iprbookshop. rLr/50630.
htnrl (aara o6llaueHr4R:

01 .l |.2019). - Pe;r*rv aocryra:
lJrr ilBTonfi 3Lr D. noJ btoBarcr"re f

h wt u'la qu o u H o e i\4 oAen 14 p o B a H 14 e 3 r{ o Ho Nr 14 Lr ec K t4 x
npoueccoB: V.re6rioe rroco6r{e / [l.l l. .lIsr.rr<rua, -

M.: FI14l-I l.lllOPA-M.2014. -254 c.:60x90 l/16.
- ( B srcruee o6paaoeaHue: liaxaraapua'r).
(nepenner) ISBN 978-5- 1 6-00467 5-4

2014 l)Lr c rrpo r-r uo-6r.r 6-rr u o'r'e q u ar
cr4c reN{a ZNAN ltJM: Icaii I |.
LJ RL:
h ttp://zn an iu nr . co urlcatalog/prod Lrct

I 429005 (Aara o6paueuun :

01 .l I 20l9). - Penvrr'r Aoc ryra:
iJlH ilut.)Dillt tD. Ioiil,]oRir fe.tcii

7 ,2, flepuoguqecKrre rr3AaHrrfl

1, Xtypuar <Becrunrc PoccHfrcrcoft aKa1ewwu HayK), ISSN 0869-5873
2. XypHal <Bec'rsax KoMrrblorepHbrx H znQoprr,raqnoHHbrx rexHonorr4fi), ISSN 1810-1206.
3. <ZHQoplaaquoHHbre rexHoJIornH) ExeMecrqHbril TeoperuqecKlrfi n npnrcla4uofi Hayqso-

rexHZLrecKufi xypnan ISSN I 584-6400 flo4nucuoii r4HAeKc 12656
4. ){ypHan <BIz:Hec-uuQoprraaruxo - peueH:r.rpyerr,tsrfi Me)r(ArzcrlHrrtuuapustit, Hayuusrfi )r(ypHan,

BbtnycKaeMbl.i't c 2007 roAa HarII4oHzuIbHbrM HccneAoBare,'rbcKhM yHHBepcr4Teropr <Bsrcurar ux:oJla
3KoHoMaI(r)) (HI4y BIIIS). A4nuHacrphpoBaHne )r(ypHana ocyrqecrBnrrercfl lllrco,roil (\nznec-

rzu $oprvrarurua Htr4V B tII3.
5. XypHar (BecrHr4K l4ucruryr.a 3KoHoMr4KH PAH))
6. Xypuan <BecrHurc KoMnbrcTepHbrx 14 arr$opn,tarlnoHHbrx rexHoJrorr4fi )
7, XypHar <Becruvrc MfY: oKoFroMhKa)



8. )l(ypHa,r <BecrHnx Poccnficroro 3KoHoN4liqecKoro yH14BepcHrera HM. fhexaHosa>
9. )l(ypHan <BecrHurc $zuaHcosoro yHHBepchrera)
I 0, XypHa-n <Bonpocsr 3KoHoMHrc4))

1 1 . )Ityp nan <B srqzcl nreJrb Hbr e rexHoJrorlr r{)

7.3. llnrepuer-pecypcbr

1 . http ;//www. exponenta. ru - O6pa"aoearel ssu fi MareMarr4rrecrufi n opra,r.
2. lgp//www.kxlab,conl - cafir _kx Jla6oparoparz. OrnpaeHar roqKa noucr(a ru$opueLqnra o

HosefnHx Hayr{HbIX pa:pa6orxax e o6lacru ssrqucrvreruFrofi MureMarvKn aBToMaril3au2;7
MoAen Lrpo BaH Hs r4 rrpo f paMMH br x npoAy Krax _lcx Jla6oparop r,ru.

3. www.tlathhelpplanet.com - HeKoMMepvecrcrafi Marevaru.lecrcufi dropyr, Ha KoropoM Mo)r(Ho
tlorytluTb KoHcynbralluro Ia peaJrbHyro tloMor{b B perxeHAr4 no npaKTlrrtecKa lrc6omy Bonpocy,
cBr3aHHoMy c MareMararcoil u vuoroshcJleHHbrMn ee npulolt(eHhrMa.

4. www,csin.rlt - O6pasonarelsusrft HHrepHer-npoer(r, nocBsu{esHsrfi computer science 14 cMe)rc+brM
Al4cqHnJfuHau. Msl $opvrapyenr I(oMMbtoHHTu lrcgeh, npo$ecczoHaJrlbHo 3aHHMaroLqHXcs n1L4 Ia)Ke
npocro HHTepecyrcqHxct AaHHoil reuarurcoil. Tarcxe msr co6zpaev ltrcfoprraaqr,rro, HanpuMep,
pyccKofl3r,lrtHbte Kypcbt no HHQopuarurce.

5. lvwl.teotver.rLt - flopral, rlocBqureHHbrI rarcuu pa3AeJraM MareMaruKH, KaK Teopar eepolluocrei,
MareMart4LlecKatt crarncrut<a, Teop14 r MaccoBofo o6clryllxnzauun, NrareNraruLrect(at reopu t
relerpaSa rca H Apyf hM npr4no)r(eH 14 flM Teopvt4 eeporruocrefi .

6. http://edu.rr"r - Oegepansnsril noprar "Poccuficroe o6pasoeaHne", ro44ep>rrnaaeusrfi Ofy fHI4I4
I4TT "l4u$opMurca". Kara,ror HHTepHer-pecypcoB llo npeAN4eraM.

7 . http://wwrv.mathtree.ru - ,)]penoaa4Hsli KaraJlor MaTcMarr4LrecKHX pecypcoB coAep)r(r4r
auSopnraquro o rca$e4pax, nepcoHax, ny6larcaqnnx,6w6nuoreKax, )KypHanax H T.fr.

8. h1'tp://r,vr,vw.Lnathrret.rul - O6uepoccuircxuit varevarnqecrcufi rropr€ur, npeAocraBn xv;,rilui,r
poccuficruna n sapy6exublM MareMarHKaM pa3JraqHbre Bo3Mo)r(Hocrt4 B rrohcKe ancpopvraqrar,r o
MareMartlqecxofi xnggpt e Pocchra.

9. http://algolist.manLral.r'tr -Cailr, ilocBrrxleHHsrfi alroprrMaM 14 MeroAaM npofpaMMr4poBaHHr.
10, http://www.ecsocrnan.edu.r'u/ - O6pa:oearelsurrfi ilopraJl - 3KoHoMhKa, cor{r4oJrofhr, MeHeA)r(MeFrr,
11. http://r.vrvrv.fea.rLr/ - floprar ra6oparopun "Bbr.rucJrvrerbHafl. MexaHhKa" $ushr(olaexaHuqec1:oro

tlarcyrurera Cfl6fflV,

8. MATEPI4AJIbHO-TBXHIIILIECKOE OEECTIEqEHI4E ATTCIII4III{HLI
fim pealnzaqhfi AaHHoit gl'tctp,trtlaHbr HMercTcfl cneuHUrbHbre noMeuleluu Antr ttl]oBeAeHHr

zaus|uh neKUHoHHoro rtzna, zansl^uit npaKTuqecKoro/,ra6oparopHoro rzrra, TeKyu{ero KoHTpoJtr H

[poMe)l(yrot{gofi arrecrarMI4, a raK)I(e noN4eu]eHur Ant caMocrosrelsHoil pa6orsr.
Jla6oparopuste 3aHflTl1fl npoBoA.srct B ayAh'r'opr4u (rcovnurorepHot\4 rc,racce) 5l l-3 (nlvt

aH€LIIOTHTTHOM KOMnbTOTepHOM Knaoce B 3aBLtcHMOCTh OT CerKU pacnucaunn).
flepeueHs r4c[onb3yeMofo J]HueH3hoHHoro npofpaMMHoro o6ecneqesns:

1. flpzrcna4Hoe rporpaMMuoe o6ecneqeHue: Bpaysep; Adobe Reader; MS Word; MS Excel; MS
PowerPoint ra 4.p.

2. Cpe4a paspa6orrcrz MS Visual Studio r.rJrr.r aHrurofpr.
3. flpnxra4usre MareMaruqecKne rraKerbr: Anylogic, Maple; Mathcad; MatLab u gp.



Pa6ovyro rporpaMMy cocraBuJl A6paxnu C,14.

(o14o,

PeueHseFrr

(npeA Br4reJrb
t att, 

^

flporparvrrvra p
flporoxon J\l

HarrpaBneHufl eMarr4Ka u uu$opvarnxa
llporoxol No roAa
rlpe4cegareJrb KoM HccHr.J

Pa6o.{ar nporpaMMa o4o6peHa ua

flpororcol 3ace1aHne rca$egpsr .l\b

(olro, n

JII4CT TIEPEYTBEPXNEHI4'I
PAE OIIEIZ TPOIPAMMbI AI4 CIII,IIINIIHbI

yue6usril ro4

AparcerrH C.M.

3aae4yroqufi xaQeapofr

Pa6oqas [pofpaMMa o4o6peHa ua

flporoxor 3aceAaHnfl rcaQe4prr j\b

yue6usril ro4

foAa

3ane4yrcu1raft rca$eapofi

Pa6oqaq nporpaMMa o4o6peua ua

flporoxor 3aae1aHas r<a$e4prr J\b

yve6Htrfi ro4

roAa

3 ane4yro ulrz fi r<acb eapo fi

(vecro pa6oru, aolnrHocr{ @14O, noanucs)

3aceAaHVV r<a$e4pur $nznxu u MATCMATHK:H

foAa
3are4yrou1afi xa$e4pofi Aparcentu C.M.

(OI4O, roAnucb

Paloqan nporpaMMa paccMorpeHa a o4o6peHa Ha zacegan^n yue6uo-wrero4nvecrcofi Koi\4Hcchn


