
Muuncrepcrno o6pa3oBanus n HayKu Poccuftcroft (Delepaunn
OeAepamuoe rocyAapcrBeuHoe 6roAxeruoe o6pasonareJlbHoe yqpexAeul'Ie

Bbrcrlefo upo$eccuoHaJlbHoro o6paso

<<B.naAulrnpcrurft rocyAapcrneunrrfi
rrMeHrr A.nerccaHApa lpuropbeBlrqa r Hurconaq bIx>)

(B"urV)

A.A. llanQunon

n/6, aq 201tr.

PAE OIIA.fl IIP OIPAMMA AIICUIIIIJII,IHbI

B B EAEHI4E B FI4 O TEXHI4qE C KI,IE C I,IC TEMbI 14 TEXHO IrOf Vlr4

HaupaueHr4e rroAroroBKtr 12.03.04 <EuorexsllqecKl,Ie cucreMbl H TexHoJIorI4I4)

llpoQunr/ nporparr,rMa noAroroBKl4

Yp o n e ur Bbr c rrr e ro o 6 p as o n au r4fl , 6 aKuraBpvar

(Doplaa o6yueuux oqHatr

H{+t

Ce-
MecTp

Tpyaoerr,rKocrb
za+ eg,l uac.

JIerqun,
rlac.

llpax-
TI4[I. 3a-

HflTl1lfl.)

qac.

JIa6o-
par. pa-

6omr,
qac.

CPC,
qac.

(Doprraa [poMe]Kyrorl-
HOrO KOHTpOJI'

(exs./:auer)

1 2172 18 18 36 3a.rer

Irlroro 2t72 18 18 36 3aqer

n q/Sf. SJIaAI4MVP 
" 
e



2

1. rIEJ[r OCBOEHIIfl AIICqUTIJI]IHbI

I{elruu ocBoeHr4r Ar4crlra[Jrr{Hu (rvrogyrr) rnnrercx Qoprr,rupoBaHue y o6yvaeMoro

npeAcTaBJreHlrf, o coBpeMeHHbrx rroAxoAax H B3rJI.sAax Ha ncTopurc Bo3HI'IKHoBeHVA 14

co3AaHlls 6uorexnuqecKlrx cucreM u rexHoJloruft, a raKxe cBfl3vt AaHHoro HanpaBJIeHI{t

c crdcreMofi sgpanooxpaHeHlrfl .

2. MECTO NI{CU}ITIJIIIHbI B CTPYKTYPE OTIOTI BO

[aunas Ar{cqr{nJrriHa BXoArlr e 6a3onyro qacrb noAroroBrIE OaxalaBpoB HanpaB-

JIeHI,IS <<EHorexnI{rIecKLIe cLI creMbl I,I TexHoJIofLT I4>).

Bsaul\4ocesgr c,upyrlal\au AHcuunnuHalvlll
Kypc 6azupyercr. Ha snanvrflx, rroJrfreHHblx cryAeHraMu npu ll3yrreuur AucIIHn-

ltlnn: <<Eraofinsura>>, <<Euoxlzuzx>>, <<YnpaBJIeHne s OuorexHl{qecKux cucreMap).
3uanux, [on) reHHbre npr4 ocBoeH]ru Kypca, ncnoJlb3ylorc.r B rlocJleAyfoql{x AI4c-

rllrrrJrlrHax: <MeAurII{HcKLre npu6opu, an[aparbl, cl{creMbl H KoMnJIeKcbI>), <<Texnu'{e-

cKI{e MeroAbI ALIarHocr uKu kr rep aneBTI,IqecKLIX nosAefi crnufi >> .

3. KOMTTETEHIIIII4 OEyTTAIO IUErO C.f , OOPMIIPyE MbIE B PE3yJIbTATE OC-

BOEHI,Iff AIICUI4IJIIIHbI (MOAYJIfl)

O6yrarouluitcs, tpopuupyer Id AeMoHcrpllpyer cJIeAyIoqI4e KoMrIereHIII4I'I:

- cuoco6Hocrb r{cnoJrb3oBarb ocHonu QrarocoQcrrEx sHaHI,Ifi anx {opMI{poBaHI{t
Mr,rpoBo33peHrrecKofi uoguquu; OK-l ;

- cnoco6Hocrb anaJrugupoBarb ocHoBHbIe gTarIbI 14 3aKoHoMepHocrI,I ucropnqecKoro
pa3Burvrfl. o6qecrsa 4nr QoprvrnpoBaHutr rpaxAaHcrofi nosur\uv; OK-2;

- cnoco6uocrb ocyqecrBnrrr c6op v aHurkrs I4cxoAHbIX AaHHbIx Ans pacqera I{ npo-

eKTr.IpoBaHlIr AeraJlefi, trorvtuoHeHToB H y3noB 6uorexnutlecKl4x cucreM, 6uovreAuIIHH-

cxofi 14 oKoJroria.recrofi TexHLIKLI; IIK-19.
B pesynrrare ocBoeHlrr Ar.rcqurrrrr{Hbr o6yraroqufics, AoJDKeH AeMoHcrpl{poBarb cne-

Ayloqlle pe3yJlbrarbl o6pa"ronaHux :

1) 3narr: cocrof,HLTe npo6leM B rrpeArraernoft o6lactz 6zorexnuqecKux cl4creM 14

TeXHoJIorufi Ans. QoprvrupoBaHuls, Ml{poBo33peHqecKofi uosuIIHIa; OK - 1.

2) Yrr,rerr: nu6uparb orrrlrMaJrbHbre MeroAbI H MeToALIKI,I Ia31^leHus ceoftcre 6uono-

ruqecKl4x o6tercos u anaJrvr3r4poBarb ocHoBHbIe oraIIbI I,I 3aKoHoMepHocrl4 Hcropllqe-

cKoro pa3Bvrrvrfl, o6qecrsa 4nx $oprralrpoBaHut fpaxAaHcnofi nosur\uu; III( - 2 .

3) Bna4erb: cnoco6uocrrro ocyulecrBJlf,Tb c6op I4 aH€LJIt43 LIcxoAHbIx AaHHbIX AJIfl

pacqera Lr npoeKTvrpoBanLrfl..4eraleft, KoM[oHeHToB I4 y3noB buorexsuqecKl4x cl4creM'

6zoueAuquncrofi Lt gKoJloriaqecrofi TexHLIKLI; IIK - 3.

4. CTPYKTYPA I4 COAEPXAHIIE AIICUUilJIIIHbI (MOAYJIfl)

O6rqa[ TpyAoeMKocrb Ar,{cqr4rrJruHbr cocraBJuler 2 sa.{erHHe eAI4H}Iqm,7Z qaca.
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Co4epxaHI{e AllcqnIIJIIrHbI

Teurt JIeKIIIIoHHbIX 3aHtrrlfi

[em JreKrlr{oHHoro Kypca - o3HaKoMJIeHI4e c 6zorexHl4qecKuMu cI,IcreMaMI,I I4 Tex-

HOJTO| Lr.f, M Vr Vr r4gyqeHrae co cro flHvrfl. npo6reM B 3Tofi o 6l acru.

1. Beo.qHas JreKrlur.

2. BosHI,IKHoBeHHe rIepBbIX BTC.

3. CranouleHue Hpa3Burve FTC.

4. Knacczszraqraa 6IEorexuuqecKnx cllcreM, o6que cBofi crBa.

5. llpunqnnu nocrpoeHrfl u pa6orur 6zorexHuvecKux cllcreM.

6. TeopeuaqecKLre ocHoBbr paspa6orKr4 Lr npoeKTI,IpoBaHHt MeAulluncrofi TexHI4KI'I.

7. Kpureprara sQQexrrrBHocru pa3nr4qHbrx BI{AoB MeAI,IIIIlHcKofi TexHI,IKI,I u npu6opon

MEAIIUHHCKO| O HZBHAIIEHKT'.

8 . Texuoto rl4t o6 cnyxu Banvrfl. MeAHIII{Hc t<ofr TexHkI KI{.

9. OcHonHbIe HarIpaBJIeHI{f, pa3BvrTvrfl M eToAoB 6norexHoJIorLILI.

Teurt [paKTHr{ecKI4x za:nnruit

I{enr [paKTuqecKoro Kypca - ocBor,rrb cxeMy peIxeHLIt Hayr{Ho-TexHLIrIecKI'IX 3aAaq.

1. Cucrevrbl noAAep)KaHIls reMneparypHoro pexl4Ma Bo3Ayxa.

2 . C*tcr ewtbl Ten JI o BJI axtH o crH ofi o6p a6orKl4 B o 3Ayx a.

3. Cucreurr 6amepl{oJlorllrlecrofr oqllcrKll Bo3Ayxa.

4. C ucreubl [oAAep ]KlzBalo.ux IrocrosHHoro c o craBa Bo3Ayxa.

5. Cucreubl Xl43Heo6ecueqeul4s r{eloBeKa B arpeccl'IBHblx cpeAax.
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6. Cucreubr r,rcKyccrnennofi BeHTuJIIIII{I4 JIerKIlx rreJl oBeKa.

7. C ucrerrabr lr c KyccrBeHHoro xponoo6pallleHl4f, .

8. Cncreprbr reMo.[u urvr3a norrKl4.

9. BuourarrecKr4e rrpore3hr.

llpnrraepHble reMbl pe$eparon

I. Ylrcs [pr4MeHeHr{lr 3HaHuir. o xnsofi ilpupole Anr petueuns. vrH}KeHepHbIX 3a-

.44q.

2. O6ryue rrpuHrllrrrbr rr cB.fl3n B xI4BbIX opraHu3Max I{ MaIuI4Hax.

3. Mo.qenlrpoBaHpre HepBHbrx KJreroK u nefipoHHbrx cerefi Ans. Aa.rrrHefiuero co-

BepIueHcrBoBaHLrr BhItILIcJILITeTHofi TexHI4KI,I.

4. VIccteAoBaHr.re opraHoB u tryBcrB clrcreM xr{Bbrx opraHll3MoB c uenblo pa3pa-

6orru HoBbrx AarqHKoB

5. IrbyreHlre [pr4HrllrrroB opr4eHTaqLIH, JIoKaIIMvT kr HaBIaFaIIHI4 y )Ifl,IBorHbIx AJIfl

Hcrro Jrb3 oBaHrrf, 3TI{x npuHIII4rIOB B TeXHLI Ke.

6. Cncreuu 6uoereKrpl/FlecKofo ynpaBJleHut.

7. AsanwaropHbre cucreMbl )KpIBorHbIX I{ qenoBeKa.

5. OEPA3OBATEJTbHbIE TEXHOJIOTUII

Peanusarlr4f, KoMlereHTHoro nop(oAa Antr noAroroBKl4 6ar<ananpoB B paMKax npe-

rroAaBaHr{r Al{cqlrrrJrr{Hbr ocyqecTBJUIeTc{ :

1. flpn [poBeAeHuur [paKTr4rrecKr{x salatuir c I{crroJIb3oBaHI4eM MynbrllMeAIafiHoro

npoeKTopa Nrs uoK€Ba np$eHTarlr4r{;

2.llpu r{crroJrb3oBaukrkr MyJrbrr{MeAnftuoro npoeKTopa Nrfl, rIoKEBa MarepLIaJIa;

3. flpone4eHue r{HTepaKrrrBHbx Sopr saHflTuiL c ubcrossHblM KoHTpoJIeM Karlecr-

Ba ycBoeHl4t cryAeHTaMLr [poI,IAeHHoro MaTepuula;

6. OrIEHOrrHbrE CPEACTBA AJlfl TEKyIIIETO KOHTPOJI.fl vcrrE-
BAEMO CTI4, IIPOMEXYTOIIHOI;I ATTE C TAIIUU IIO IITOI AM
o cB o E H rrfl wruuIrrJII,IHbI LI ytrtr FH O - ME T OAruE C K O E

OEECTIEIIEHITE CAMOCTOflTEJIbHOfr PAEOTbI CTYAEHTOB
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C aiuocrorreJrbHas pa6ora cryAeHTa

I{enrro caMocro.firerusofi pa6oru rBJrf,Iorct $opuupoBaHr4e JrurrHocrrr cryAeHTa,

pa3Br.rrlre ero crroco6nocrz x cauoo6yqeHr4ro r4 noBbrrueHr4ro cBoero npoQeccraoH€IJrbHo-

fo ypoBHf,.

Ocsonnrre Sopvru caMocro{remuofi pa6oru 3aKlroqanrcr B npopa6orKe Ao-

noJrHlrreJnsofi Jrlrreparypbr, noAroroBKe K npaKTnqecKr,rM 3aHsrr4f,M, ycrHoMy olpocy LI

peftu,rnr-KoHrpoJrro. KoHrpoJrb 3a caMocro{renurofi pa6orofi cryAeHToB ocyqecrBJlt-

erctr Ha KoHcyJrbrarlaflx, Bo BpeMr pa6oru na IIK 14 rrpaKTlrrrecKux 3anflTvrflx.

Pas.{er
AI{CIIHNJIHH

Bna CPC TpyaoeuKocrb,
qacoB

Vlcroput co3AaHr.rf, 6rao-

TEXHI4qECKI{X CI{CTEM

Pa6ora c peKoMen4yel,rofi JIIITe-
parypofi

4

llpu6oprr AJrr lr3Mepenns
Kpo BeHanoJIH eHl4.fl , AABneHUfl

I{ CKOPOCTH KPOBOTOKA

Pa6ora c peKoMeH4yeuofi Jrr4re-

parypoft
5

llpra6opu AJrr AJrr{reJrbHoro
sa6nroae l'jlvrfl, ga rffKeJr o-

6omnnna

Pa6ora c peKoMeH.uyeuofi JII,ITe-

parypofi
4

flpudopu rroAAepx anvrs, na-
paMerpoB Bo3AyruHoft cpeArr

3arpenneHne IrpaKTllqecKoro
MATCPI,I'UIA

6

Cucreurr xragneo6ecneqe-
HIT' TIEJIOBEKA

3 arpenneHrae npaKrr{qecKoro
MaTeprraJra

6

Cucreuu KparKoBpeMeHHo-
ro 3aMerrleHnfl, opfaHoB qe-

JIOBEKA

3arpeuneHl,Ie [paKTrrr{ecKofo
MaTepr,raJra

5

C n creu rr crepr.urlr3 arlvrkr 3axpeuneHlle npaKTl4rlecKoro
MaTepHaJIa

4

EuoHn.recKr4e npore3br 3arpeureHl,Ie [paKTur{ecKoro
MaTepr4aJra

2

u TOrO: 36

BOI-IPOChI "IIXfl PEHTI4HT-KOHTPOJI'I

Pefirnnr-xonrpo.nt I& 1

1. tlopl,rup<lBar-rne H SBonrour4olrxpoBal.tlte OHotexllnaiecKnx cl4creM.
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2. 3unrapnuecxnfi rrepuor Bo3HHr{HoBeHr.I.fi H craHoBrew:afl dnorexnrar{ecKxx cr{c*

TEM.

3. Srucuorll.recxnii nepuoA Bo3uuKr{oBel-ur.f, H crar{CIBJrenrrr 6llorexssr{ecKnx c!rc-

TEM.

4. FnorexHnqecxufr nepr4o.q Bo3HHKHoBeHlrt H craHoBirerkrfl duorexHur{s)cKnx cl4c-

TEM.

5. fensorexnHqecxllfi rrepuoA Bo3HHnHoBeHr,rs 14 craHorlretr4fl Ororexnar{ecrux

CHCTCM.

Pei.ir:aurxonrpo"rrr, Jtl! ?

6. KnaccuQnKar1vrn ETC.

7. O6rqze rprrHrlr{rbr nocrpoeHufl, ETC.

llpnnqrEnu pa6oru FTC.

llpra6oprr Anf, Lr3MepeHr4{ KpoBeHanoJrHeHLr.s, AaBJreHr4r r4 cKopocrra KpoBoroKa.

i 0. flpn6opbr Anf, Anr4TeJrbHoro ua6mo AeHvrfl, 3a rff xeJro6omurru.

11. KprErepuvr e$SerrnBHocrr,r pa3nurrHblx BHAoB MeAr4rluHcxofi rexHI4KI,I n npra6o-

poB MeAI4TIHHCKO|O Ha3HarreHr4t.

Peiilusr.xoHlpo;rr-, J\b 3

I 2 . TexH oJrorus o6 cnyxu Banufl, M eAr4ul4Hcxofi TexHTIKII.

I 3. Cucrervru o6pa6orKr,r Bo3,qyxa.

t 4 . Cucr eMbr )Kr{3Heo6ecue.{ enr4fl.

15. CucreMbr KparKoBpeMeHHoro 3aMeIrIeHH{ opraHoB qeJIoBeKa.

1 6. Oc H o eHbr e Halp aBrreHprfl, p a3Bvrrlrfl, MeroAoB 6 uorexuon orr4 r4.

3aqer no AHcqHrrJrr{He rrpoBoAr,rrcx n Sopue ornbroB Ha Bonpocbl no reMarl4Ke

Kypca.

Teurr AJrr cocraBJleHl{f, BorlpocoB K 3arlery.

1. BosuurHoBeHrre repBbrx ETC.

2. Ktaccu0uraqur 6norexsuqecKl,Ix crlcreM, o6ulne csofi crna.

3. flprauqr4rrbr [ocrpoeHr4.rr u pa6orrt 6uorexsuqecKl4x cacreM.

8.

q.

4. llpn6opbr AJrf, H3MepeHr4{ KpoBeHarroirHeHllr, AaBJreHr{fl H cKopocrl4 KpoBoroKa.



5. Teopeu{rrecKlre ocHoBbr paspa6orKr{ 14 rrpoeKrlrpoBaHr4s MeAr,rquncrofi TexHHKu.

6. Cucrcuhr )Kr43Heo6ecneqenur qeroBeKa.

7. C ucrerrabr KparKoBp eMeHHof o 3 aMerrl eHr4fl, opraHoB r{ero BeKa.

8. TexHonorurr o6cryNu Balvfl. MeAr{quHcroft TexHHKrI.

9. OcHo eHbre Harrp aBJreHLrr p a3Bvrrus. MeroAoB 6 IEorexHoJlorrru.

7. YTIEEHO-METOAUqE CKOE II IIHOOPMAIIUOHHOE OBE CIIETIEHUE AITCqUI-
JII,THbI (MOAyJrfl)

OcnosHas Jrr{reparypa :

1. Epruoe IO,A., I{yrun C.LI. OuroBbr aH€LJruza 6uorexHr4qecKr4x cI4creNa. Y.Ie6Hoe
noco6ue. - M.: I4s4-no MfTy prrr,r. H.3. EayuaHa, 2011.- 526 c.

2. MolenupoBaHrre cr4creM ylpaBneHr4s c [pIdMeHeHLreM Matlab: Y.re6Hoe noco6ue
I 1116. - (Bucruee o6pa:onaHr4e: Barananpuar) (Ilepeun€r TFII) ISBN 978-5-16-
010185-9A.H. Tnuoxun, IO.A. Pyrrarurqea. - M.: FildI I,IH@PA-M, 201 6. - 256 c.:

60x90.
3. r{ur<ypon H.f. Mo4enupoBaHr{e cucreM I4 rlpoqeccoB. - M.: IrilI PLIOP: FItr4II I4H-

Qpa - M,2013. - 398 c.

,{ononnr.rreJrbHar Jrureparypa :

1. Orenee E.A. Koncrpyr,rpoBaHrre Lr rexHoJIorLIt [pot43BoAcrBa npu6opon vr annapa'
ror: yre6nur. B 3 .r. tI 2.VInxenepHoe rBoprlecrno / E.A. Onenes BnaAurvr. foc. yn-r. -
BraAuuup: I4s4-no Bra4zu. foc. yn-ra,2007. - 116 c.

2. HnrauopoB E.A. MareMarr4rrecKoe MoAeJIkIpoBaHne 6uorexHurlecK?Ix cucreM.
Vqe6soe noco6ne. Tyna: IrIsA-so TynfY, 2009.- I49 c.

I4HrepHer-pecypcbr:

1. http://users.kaluga.ru/math/ - cairc "KorvrntrtorepHat MareMarLIKa", o63op ocHoB-

HbIX MaTeMaTUTIeCKUX naKeTOB. t-

2. http://www.engin.umich.edu/group/ctm/ - yve6uue MarepuaJlbl no MoAeJIHpoBa-

Hhrro a r4ccneAoBaHr4ro [v1al,/.rrrecKr.rx o6temon c rloMolrlbro Matlab (anrn.)

8. MATEPI4AJIbHO-TEXHI4 TIECKOE OEECTIE TIEHI,IE

AI4 C III4II JII,IHbI (M OAvJLfl )

1. MynrrvueArafiHrrfi npoexrop.
2. flepcon€urbHbre KoMlbrorepbl.
3 . KouulroreprrHbre nporpaMMbr - yHr{BepcanbHoe rporpaMMHoe o6ecneqeHl4e.



Pa6o.Iag nporpaMMa Aucr\lanJrr4Hbr cocraBJleHa B coorBercrBr4r4 c rpe6onanuflMkr
O|OC BO uo HanpaBJreuuto 12.03.04 <EuorexHl,IqecKrze cr4creMbr 14 TexHoJrorurr4)>.

Pa6ouyro rporpaMMy cocraBLrn upo$eccop xa$. ESCT

PeqeuseHr fn. unNenep fVIIBO <MeArexnura>
(upe4cranurens pa6oro4arenx)

flporparrarraa paccMoTp elF.a vr o,uo6peua Ha 3aceAaHnr.r na(p e4pn

flpororon Ns 8 or r'e. 04. /F rom

3ane4yrorqrafi xa$e4pofi

(@I4O, noAnacl)

Pa6o.{ar [porpaMMa paccMorpeua u oAo6peHa Ha 3acelanilv yue6uo'ueroAur{ecKoft rouucclrv Ha-

IrpaBJreHr,rff /1 " oS. al
flpororon Ns I or /6.
flpe4cegarerb KoMlrcclrr4

Pa6o.raf, rrporpaMMa o4o6peua ua

flpororor 3ace1alvrfl, ra(pe4pu Jtlb

JILI C T TIEPE YTBE PTTAE HI,Ifl
PAEOTIEfr IIPOIPAMMbI AI{CqUTIJI?IHbI (MOAYJI'I)

::--,"^.,.'-*-*_)
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-- 
roAa

(ono, noanracr)

3aneayrorqrEft raQe4pofi


