
MuHucrepcTBo o$paronaHufl II HayKI{ Poccllficnofi (DeAePaqrH

(De4epanbHoe rocyAapcrBeHHoe 6roANefiroe o6pa:oBareJlbHoe rIpelKAeHI{e
BbICIUefO IIpOoeCCUOH€uIbHoro o6pa"eon aHnfl'

<<B.naAnuupcrcu fr rocyAaPcrBeHH UTET

rrMeHrI AlexcanApa fpnropbeBuqa u Hrl qa Cro.neroBblx>
(Br

A.A.flan$unon

< /6 >> ol 201Jr.

pAsOrIA-fl IPOTPAMMA ATICqUTIJII{HbI

M O re JInp OB AHI4E Er,IO|Ip oI{E C C OB 14 E I4OTEXHI{IIE C KID( CI4C TEM

HaupaueHr4e [oAroroBrcu 12.03.04 FuorexHl4rrecKue cl4creMbl 14 TexHoJIoruI4

flpo Snrn/nporP auMa rIoAroroBK?I

Vponenr Bblcluero o6p a":onau us, 6 arcataBpl4 ar

(Doprr,ra o6yuenua oqHafl

@opua rpoMexyrotl-
HO|O KOHTpOJIf,

(ers./:a'rer)

JIa6o-
par. pa-

6otu,
qac.

IIpar-
TUq.3a-
HflTVTfl.,

qac.

Tpy.uoeuKocrb
zau. ey,l uac.

3r:auen (36), KP

SKsaN,IeH (36), KP

BraAnuraPr20/{



1. IIEITI OCBOEHUfl nt4C\I,rIIJItIHbr

I{elxnau ocBoeHl4t ALlcqnrn}rnu (nao4ynx) xnnrercr SopnazpoBaHue y o6yraeMoro
npHHIII{[oB rlocrpoenprfl I4 Ha3HaqeHrrr uoAenefi 6uoupoqeccoB r{ 6nocucrevr.

2. MECTO AI,ICqUIJII,IHbr B CTpyKTypE oIIOrr BO

fianuax AIacIIrnn[Ha BXoArIr s 6a3oeyro qacrb rroAroroBru 6araraBpoB HarrpaBne-
Hr,I.{ (Fu orexHl{qe cK}I e c?I creMbr r{ TexH oJror}IH )).

Bsar,rlaocs.f,sr c npyruMr,r AzcrlzuruHarvrz
Kypc 6azupyercfr Ha 3HaHI{.sx, [onyqeuHblx cryAeHTaMrl rrprl Lr3) reltru A]rcqz[-

nuH : << (Dpr3u oJlorll.a qeroB eKa>>, <<B u crua.f, MareMarr4 Ka), <I4n S oprraarl4Ka)>.
3uaHu.t, rloJrlrtleHHble npn ocBoeHLIv Kypca, uclonb3yrorcf, B rrocneAyrcrqrrx ALrc-

qulnrrHax, opueHTupoBaHHbIX Ha upoeKTnpoBaune u aHaJras 6uoMeAlrr{trHcKr{x ctrcreM.

3. KOMNETEHIII4II OEYqAIOIIIETOC,fl, @OPMITPYEMbIE B PE3YJIbTATE OCBOE.
IJWfl Arrcqmnr{Hbr (MoAyJnr)

O6yrarorq ufic s S opvrnpyer lI A eMoH crpupyer cneAyrorrln e KoMrr ereHrlutn :

- cuoco6socrb BbIIIoJIHtrb gKcrrepr4MeHTbr lr lrHTeplperlrpoBarb pe3ynbrarbr rro rrpo-
BepKe KoppeKrHocrr4 u e@SercuaBHocrt4 pernenufr; IIK-1;

- roroBHocrb K f{acrLIro B rtpoBeAelawvr naeAI,rrco-6r{oJloruqecKr{x, gKoJrorl4qecKl4x 14

Ha) IHo-TexHuqecKux uccJre4onanufr c [pLrMeHeHueM TexHr{rrecKr4x cpeAcrn, nn$opMa-
III{oHHbrx rexHoJroruft u uero4on o6pa6omu pe3yJrbraroa; IIK-2;

- cuoco6Hocrb ocylqecrBr-{Tb c6op Lr alaJru3 rrcxoAHbrx .qaHHhrx Afl.f, pacq era v upo-
eKTI{poBaHI4.f, Aer€uleft, rovtnoHeHToB Lr y3noB 6uorexHuqecKux cr4creM, 6raoueAuquH-
crcoft Lr oKoJrorurqecrofi TexHuKr{; fIK-19;

B p*ynrrare ocBoenkrs. Allcqurrnunrr o6yratorqyrftcs Aortlreu AeMoHcrpkrpoBarb cne-
Ayroque pe3ynbTaTbr oop€BoBaHr4x:

1) 3naru: MeroAbr o6pa6orrr4 pe3ynbraroB sKcrreplrMeHron; IIK - 1.

2) Yvrerr: BbIIroJIHtrb gKcrleplrMeHTbr r{ rrHTeplperupoBarb pe3ynbrarhr rro [poBepKe
KoppeKrHocrlr z s$Seru4BHocrr{ perueuzft ; IIK- 1 .

3) Bnaaerb: c[oco6nocruo ocyrqecrBJrrrb c6op Lr alanu3 LrcxoAHbrx AaHHbrx An.rr
pacqera I4 npoeKTnpoBaHkrfr ,qerarefi, KoMrIoHeHToB I{ y3noB 6uorexnzqecKllx ctrcreM,
6pIoueAzquHcr<oft 14 oKoJrorr{.{ecKofi rexHuKH ; nK- 1 9.

4. CTpyKTypA rr coAEpxAHI,rE AI4CIIIITTTIHbI (MOAynf,)

O6ulaf, TpyAoeMKocrb AlrcurrrrJrlrHbr cocralrser 4 sa.rerHbre eAr{Hr{ \st, 1 44 qaca.
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2 llocrpoenrae
ruoAenefi c
oAHr4M HeI{3-

BCCTHbIM KO.

etbibnuHeHrorvr

6 2 2 21t00

a
J OcHosHrre

IIOH'TI,I' MO-

.[enI,IpoBaHHq

6 a
J 2 2 8 4n00

4 llocrpoeHze
rro4enefi c

AByMr Her.r3-

BECTHbIMII

Koe(p(fuqv-
eHTaI\{tI

6 4 2 2tr00

5 llocrpoenr.re
rraOAerefi C

o.IHHM Hen3-
BECTHLIM KO-

oS<buquenrorr,r

6

5 2 2 I6 4tr00 PeftuaHr roH-
rpors No 1

6 llocrpoeuue
MOAeJrrr, ollpe-
Aerxrorqefi sAo-
poBbe aIeJIoBeKa

14 ero Qn:rrre-
cKyro pa6oro-
croco6Hocrr

6 6 2 2tr00

llocrpoeHr.re
ruoAeneft c Any-
Mfl. HEII3BECT-

nblMr{ rost[rfra-
ur4eHTaMr4

6 2 2 10 4t100

8 llocrpoenue
uo4eleil, ont,r-
CbIBaIOlqIlrx 3a-

BI4CI'IMOCTb BECA

qeloBeKa oT eto
pocra

6 8 2 21r00

9 llocrpoeurae
uoAenefi c rpe-
M{ HeITBBeCT-

HbrMrr roe$$ra-
qI{EI{TAMI{

6 9 2 2 8 4t83

0

flocrpoenue
HepaBHoMep-
HbIX IIIKAJI

6 11 2 6 2tr00 Peftrranr ron-
rponb Ne 2

I flocrpoeHrae
MOAyJUT JrO-

rapu{bMr.rqe-

cKoft ruKanbr

6 13 2 6 21r00

2 MeroA MoH-
re-Kapro

6 t5 2 6 2tr00

a
J Oqema Kaqe-

cTBa nocTpoe-
nnr uogerefi

6 t7 2 T2 2tr00 Pefirunr xon-
rponb }lb 3

Bcero 18 18 72 (P 36n00 3rgaveH



CoAep)KaHrre ArrcqlrrrJruHbr

Teurr neKrllroHHrrx saHsrlEfi

I{em JIeKrILroHHoro Kypca - ocBor{Tb ocHoBbI MeroAoB MoAewrpoBalvrfl..

1. Bno4nar JreKrlut

2. OcnonHbre rroH.f,Tr{r MoAen}rpoBaH}rr.

3. flocrpoeHue uo4elefi c oAHr4M Helr3BecrHurra roe$Slrrlr{eHToM.

4. IlocrpoeHue uoAelefi c AByMr Her43BecrHblMrr rcoe$Szqr{eHraMra.

5. flocrpoeHue irao4elefi c rpeM-{ Heu3Becruuuu xos$Suquenrauz

6. llocrpoeHlre HepaBHoMepHhrx rrrK€Lr.

7. flocrpoeHrre MoAyJrr norapz$nauqecroft llrKurrrbr.

8. Mero.q Mosre-Kapno.

9. Oqenra KaqecrBa nocrpoenvrx rvro4erefi.

Teurr'na6op aropHbrx sausrvrir

I{enr ra6op aropubrx zarrxrufr - o 6yrerur e MeroAaM M oAen up oBannfl.

1. llocrpoeHlte ruo4elefi c o.qHr{M Herr3BecrHuu roe$SuqlreHToM.

2. llocrpoeHlre MoAeJru, orpeAenxrorqeft 3AopoBbe qeroBeKa r4 ero Qnsuuecrcyro pa-

-ooTocllocooHocTb.

3 . flocrpoeHpre iuoAerefi c AByM.rr Her{3BecrHhIMu rosQQtrqlreHraMlr.

4. flocrpoenlre MoAenefi, onncuBarolqux 3aBl{cl4Mocrb Beca qeJroBeKa or ero pocra

Anfi pa3Hbrx Kareropuft moAeft.

5. llocrpoeHue MoAenefi c rpenar Her{3BecrHbIMI4 xoe$SuqueHraMr4.

Kypcora.a pa6ora

I-{enr rcypconofi pa6oru - 3aKperrneul{e reoperl{qecxoft sHaHrafi r4 rrpaKT}rrrecKr,rx Ha-

BbIKoB n pa:pa6orKe r{ LtccJreAoBaHvrv uoAerefi cl4creM.

3aAaHue Ha Kypconyro pa6ory:

1. Ilponecrr,r un$opMarluoHHoe lrccJreAoBaHple rro reMe pa6oru.

2. Ycranonrarb BrirA Soprraymr Ha ocHoBe aHanl{3a orrbrrHbrx.{aHHbrx.

3. Haftru Herr3BecrHrre r<oeQSvrIr4eHTbI MareMartr.recxoft MoAenr{ c noMorrlbro cpeA-

He-apraQrvrernqecKoro MeroAa r{ MeroAa Har{MeHbrunx KBaAparoB.



4. Oqenurr KarrecrBo rronfreHHofi uoAenu.

5. Oro6pasum rpaSuqecKu [onyqeHHyro 3aBlrcuMocrb.

6. 3arnroqeHr,re.

5. OEPA3OBATEJIbHbIE TEXHOJIOTUN

Pearzsaqll-s KoM[ereHTHoro rroAxoAa AJrr uo.uoroBKr{ 6ananaepoB B paMKax [peno-

I.aB aIIVIfl ALt CqnUnUHbr O CyrqeCTB Jr.rreTcr :

1. flpu [poBeAeHLILI JIeKIII{fi c ucnonb3oBaHl4eM Mynbrlrue4ufinoro ilpoeKTopa AJrf,

rroKa3a npereuraquft;

2.fIpn ucrloJlb3oBatrvrvr MynbrLrMeAufinoro npoeKTopa NrrrroKa3a AoKJraAoB cryAeH-

TOB;

3. llpone4eHlle rIHTepaKTr{BHbrx $opr sar'xruir c [ocrorHHbrM KoHTpoJreM KaqecrBa

ycBoeHI,Ir cryAeHraMu npofi4eHHoro Mareprl€rna;

6. OIIEHOTIHbIE CPEACTBA Anf, TEKyTTIEIO KOHTPOJT,ff ycfrE-
BAEMO CTUI, fIPOMEXYT OTIHOIZ ATTE C TAUIM fIO ITTOTAM O C.
B OEHI{' AI4 CUIrfrJrI4Hbr r4 rrqEEH O -ME T OAr4rrE CKO E OEE CnE -

TIEHI4E CAMO C T O.fl TE JIbHOIZ PAB O TbI C TYAEHT OB

CauocroxreJrbHa.fi pa6ora cryAeHTa

I{emro caMocro.ttremnofi pa6oru .aBJl.f,rorc-fi froprvrupoBaHue JrrlrrHocru cryAeHTa,

pEBBTIT[e ero cnoco6nocru r cauoo6]n{eH}rro r{ rroBbrllreHrrro cBoero npo0ecczoHurrrbHoro

ypoBHr.

OcHonIrue Soprrau caMocrorremnoft pa6orrt 3aKnroqarcTcr B npopa6orKe Aorron-

HrITeJIbHoft ruIreparypbr, rroAroroBKe r( [paKTr4rrecKlrM 3anrru-rrM, ycrHoMy olpocy u pefi,-

TuHr-KoHTponrc. Konrponb 3a caMocrorreJlbnoft pa6orofi cryAeHToB ocyulecrBr-f,ercr Ha

KoHcynbrarlwflx, Bo BpeM.rr pa6orrr ua IIK u na6oparopHbrx 3anflTvrflx.

Pa^:4er

AlrcquIInuH

Bua CPC Tpy4oerraKocrb,
qacoB

OcHosHrre ttoHrru.s Mo-

Aenr{poBaHHf

3axpenneHne neKuuoHHoro Ma-
TepuaJIa

7

llocrpoeru{e MoAenefi c oA-
HLIM Heu3BecTHbIM xoeQQu-

rIr4eHTOM

Pa6ora c peKoMen4yervrofi Jrr{Te-

parypoft
10



llocrpoenue uo4elefi c
AByMs Her43BecrHurraz roeS-

6nuuenranau

Pa6ora c peKoMen4yervroft Jrr4Te-

parypoft
l8

llocrpoenue MoAeneft c rpe-
M.rr Herr3BecrHbrMtr roe$Sra-

I{UEHTAMI4

Pa6ora c peKoMeH4yeuofi Jrlrre-
parypoft

22

flocrpoerule HepaBHoMep-
HbIX IIIKULJI

llocrpoeru{e ypaBnenzfi c rpu-
MeHeHLreM KBaAparlrunofi , o6-

parHofi t4 .4pyrr4x rnKaJr

15

IlccrpoeHue Mo,{ynx Jror.a,
px $ l,rnuecrofi' rrrKaJrLr

lrlroro: 72

B OnPOCbt An,fl PEI4TI4H| -K OHTPOT'

Peftrianr-ron, pont J{b 1

1. B 'IeNa 3aKJrloqaerc{ MeroA 3aMeHbr rrepeMeHHbrx AJUr cnpflMneHlrr 3Kcrrep}rMeH-

T€rrrbHbrx rpunrrx?

2. Kaxnna o6pa":ou nporl3BoAl4rc,r npeo6pa:cnallue $oprayn n $opvryry odlrero nirga?

3. B xarux cn1^{aifix xoA I{3fraeMoro -f,BreHlr.r xoporuo olr{cbrBaerc-rr crerrennofi urn

rroK€Barelrsoft Qynrqnefi ?

4. B rarux cnlqa.xx nu6op rurla oMrllpl{qecrofi Sopltynrr Moxrer 6rrrr rporl3BeAerr

Ha ocHoBe reoperl{rlecK[x rrpeAcraBrenufi o xapaKTepe rd31..raelroft gasI,rcuuocru?

5. Kaxa.s ruKzllra Ha3brBaerc.rr paBHoMepnoft?

6. Karca.fl rrrK€Lrra H€BbrB aerc-s Hep aBHorraepu ofi ?

7. Karue uacrura6br peKoMeHAyrorcr K rrpr{MeHeH[ro na o6ezx ocrx rrrKiurbr Lr rroqe-

My?

Pefirsnr-xoH'rpom j\g 2

8. B rarux cnf{arx nu6zparor pul3Hbre uacrura6br rro oc-f,M ruramr?

9. Ecnn upeAeJIbI rIepeMeHHbIX rro3BoJlf,ror, To KaK peKoMeHAyercr rrr6uparu orno-

IrIeHr{e uo4ynefi uacrura6oB rro ocrM xoop4unar?

10. IIoqeMy rIpIIMeHeHlre norapuQnauqecKr,Ix IrrK€rJr Ha ocrx KoopAr4Har 3HarrlrreJrbHo

yrpoqaer nocrpoeHrle ypaBsenufi orpeAeneHHoro nu4a?

1 1. B rIeM 3aKJlroqaerc.{ MeroA rrocrpoeHvfl norapkrSnauvecrofi rurcalu?



12. Karc BbrrJrrAr.rr rpaipur AJUI nocrpoeHu{ norapu$rr,ruqecrofi IrIK€uIbI nro6oro uoAy-

xg.?

1 3.,{afire oupeAenenue $ynrquoH€InbHoft cerrn.

l4.B qeM 3aKrroqaerc.fl pa3Hurla MexAy norapuQrvrn.recroft u [onynorapnSrraHqecxofi

cerrauu?

15. B qeM 3aKrroqaercr cylqHocrb cperxe-apn$ueruuecKoro nqeroAa?

Pefi rslrr-rconrponr JYg 3

16. B qeM 3aKJrrotraercs cyuluocrb MeroAa HallMeHbrrrux KBaAparos?

17.B qeM cocrout oco6eHHocrb MeroAa HavMeHbIrII{x KBaAparon?

1 8. r{ro raKoe HeoAHopoAHocrb crurrrcrvrKll gKcrIepHMeHTErIIbnrrx 4anHux?

19. B qeM 3aKnroqaerct cylrlHocrb MeroAa Monre-Kapno?

20. B qeM 3aKflroqaerc-rr rleH3ypnpoBaHlre AaHHbrx c rrcnonb3oBaHneM <<uroxofi>> uo-

letm?

21. 9eu orrtl{qarcTc-r MareMaruqecKlre MoAeJITI unoro$arcTopHblx 3aBltcl{Mocrefr or

o4noSaxropHbrx uoAeneft ?

22 . B qeM 3 aKJrroqaercr cyrrlH o crb orl eHKII KallecrB a rI ocrpo eH us, wo Aenu?

Arrecraqur cryAeHToB rrpoz3BoArrrc.rr ilo oKoHqaunkr MoAynt Marepl4€Irla B cneAyrou{ux

Qoprvrax:

- pefirnnr-KoHTponr sHaHr,Ift cryAeHToB;

- 3arrlrrra na6oparopHblx pa6or.

3xsalreH rro ArrcqurrJrlrHe npoBoAprrcx n SopMe orBeroB Ha 6ulerrr c BorIpocaMLI

no TeMaTrrKe Kypca.

Teurr Ant cocraBreHll-f, BorlpocoB K gK3aMeHy.

1. OcnosHrre rloH.arlls MoAeJrl/rpoBaHvt. r'

2. floctpoeHr4e uoAerefi c oAHI{M Hel{3BecrHnrra ros@QI{rIrIeHroM.

3 . flocrpoeHl{e uoAerefi c AByM.f, HeLI3BecrHbIMr{ rosQ$IEqIleHraMrI.

4. flocrpoeHue ruoAenefi c rpeM.l Heu3BecrHrruu rcosQQuquenrarvru

5. llocrpoeHr4 e HepaBHoMepHbIX IrIKzuI.

6. flocrpoeHlre MoAyr.l norapuQvruqecrofi IIIK€IIIrI.



7. Mero,q Monrc-Kapno.

8. Oqenxa KarrecrBa rrocrpoeHus ruoAerefi.

Teuu KypcoBbrx pa6or

1. Mo4enupoBaHue 3aBucLrMocrrr HopM€tilbHoro Beca qeroBeKa or ero pocra.

2. Mo4enupoBaHlre He yrpox(aroueft 3AopoBbro MaKcrrMairrsofi rpannrlbr Hop'

MUUTbHO|O BeCa qeroBeKa oT ero pocTa.

3. MoAenupoBaHlre 3aBlrclrMocrlr re[JroeMKocrr{ x(LrAKocrr{ or reMrreparypbr.

4. Mo4enlrpoBaHpre 3aBucr{Mocr}r ypoBHt 3AopoBb.f, qeJroBeKa or rrapaMerpoB cep-

AeqHo-cocy4zcroft cucreMbl.

5. MolenlrpoBaHue 3aBr{criMocrr4 KoHIIeHTpaqun o6rqero xonecrepuHa or KpoBs-

HO|O IABJIEHI4tr.

6. MolenupoBaHlre 3aBracr{Mocrr{ creIIeHI{ BoccraHoBJreHlr.f, opraHrr3Ma or rlapa-

MerpoB cepAeqHo-cocyAllcroft cucrevrrr.

7 . YTIEEHO.METOAI,IIIECKOE II IIHOOPMAUI{OHHOE OEECTIEqEHIIE AIICqUII-
J[rHbr (MoAvJrfl)

OcnosHa.f, nlrreparypa :

1. Molenr{poBaHr{e unSopvraqroHHbrx cLrcreM: V.{e6Hoe uoco6ue ,{Jrr By3on I O.I4.
llleryxran. - 2-e Lr3A., uepepa6. r{ Aorr. - M.: fop. nunns-Tererov,2012. - 536 c.: lan.;

60x88 l/16. - (Cneqnanrnocrr). (o6noxra) ISBN 978-5-9912-0193-3, 1000 er:.
2. Cunres qu$ponbrx ycrpoficrs qLrKJruqecKoro Aeftcrsus/Ty4ro H.VI. - M.: fop. nu--

nns-TereKoM, 2014. - 96 c.:60x90 1116 (O6r.oNr<a) ISBN 978-5-9912-0427-9, 500

3K3.

3. 3un4ep E.3. flpoeKTlrpoBaHue 6as AaHHIIX: HoBbIe rpe6onanllr, HoBbIe roAxoAu. /
E.3 3unaep. M.: Ounancu kr crarvrcrurca,20I1 - 18?c.

,{onomr nreJrbHas Jrrareparypa :

1. r{r.rrypon H.f. Mo4enupoBaHr{e cucreM I4 rpoqeccoB. - M.: ZII P?IOP: t{IlIII I,Is-

Qpa - M, 2013. - 398 c.

2. Onenes E.A. Koncrpyr.rpoBaHue r rexHonorr{r npor,r3BoAcrna npu6opoB 14 annapa-
ron: yre6nux. B 3 .{. I{ 3. Hayunoe rBopqecrso / E.A. Oneuen BraAunr. foc. yH-r.

- BraAnuup: Vlzg-no BraAHnr. foc. )rn-ra, 2009. - 92 c.



I,{urepner-pecypcbr: ,

1. http://users.kaluga.rulmath/ - cairr "KorrularepHuur MareMaruKa", o63op ocHoBHbrx

MATEMATUIIECKIIX IIAKETOB.

2. http://www.engin.umich.edu/eroup/ctrnl - yte6nue Marepu€rrrbr no MoAenupoBaHlrro
u uccneAoBaHHro ArHaMr/rqecKlrx o6rexroB c rroMorrlbm Matlab (aHrn.)

8. MATEPTIAJTbHO.TEXHAqECKOE OEECTIEqEHIIE

Arrcqu[JrrrHbl MoAvJrfl )
1. Mynrrraue4r.rfinufi upoexrop.
2. llepcoH€LirbHbre KoMrrbrorepbr.
3. KorvruuorepnHbre [porpaMMbr - yHr,rBepc€ulbHoe nporpaMMnoe o6ecueqeH]Ie.

(Yrcasarcaemcn MamepuclnbHo-mexHuqecKoe o6ecneqeuue dauuoil ducquntuuut (uodyna).



Pa6o.rat [porp aMMa AI{cquuJILrHbI
O|OC BO uo HarpaBneuuto 12.03.04

cocTaBJIeHa B cooTBeTcrBtILl c TpeooBaHvrflMn

EworexnuqecKlle clrcreMbl ?I TexHoJIorIrI{.
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