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I{e.rr'ooruor',"";"H#fr?t:BollHl4tlilvcr\urrJlrtHbl
rBJlsrorcrr: uptto6pereurae yrny6JreuHbrx
OTPAI(Arc'I4X COBPEMEHHOE COCTO'HI4E HAYKII II TEXHIII*4;Jler(alqux B ocHoBe coBpeMeHHbIX HayqHo-TexHI'Iqecrc4x 4ocrrzxenurz; rlopurzponauaecuoco6uocretl ucrloJlb3oBarb coBpeMeHHble TexHr4qecKI4e cpeAcrBa ,,pa pel'eHr4rz 3d^a.rnpo$ec'cuoualrHoft .4etreJlb'oa"ti 6opr"po"urra-.-o"o"rroar" r o6ocuon a'uro rp[rrrrrbrxTexHrIqecKI4x perueuufi c yu€rou gKoHOMuqecKI4x u gr(oJrorr4qec*r4x nocre4crnuft uxrrpr4MeHeHrrr.

3 a4auz ArrcqurrJrr{rrbr :
o r{srreHrre non.sruft u [pr4Hru&on rpu:uuecrcofi reopza r.r 3r(c[epr4MeHTa;
' pa3BI'ITIze HaBbIKoB cocraBJleHrrx rlrzsu'recxlzx MoAenefi a pe'ren ux ue'.uueftHbrx ypaBn esufi"

2. 
- 

MECTO AI.CIIU'IJII4H'I B CTPYKTYPE O'IOII BO[zcquunrzHa <I{sa'ToBa'fl MexaH n.oa u crarLrcrr{qe cxax $uzur(a) orHocrrrcrr K Arrcqur]Jrr{FraM''o nu6opy napuarrannofr qacrrl olloil' A"ru"rrn"nu Jron4secKr4 lr coAeplr(areJrbHo-MeroAI.rrecKI4 TecHo cts'f,3aHa c p-[AoM Teoperl4rrecKr,Ix ArrcuLrwrnH Lr [parffrTKrrpeArrrecrByroqero [epnoAa o6yvenzr.
K uzcny rI4cIII4rIJrI'{H, uau6onee TecHo cBtr3aHHbrx c Arrcrlr4rrJrznofi <ItnaHToBa{ MexaHrlr(au crar*crurlecKatl $zszra>, orlroc.f,Tc-fi <ou3ur<a), <Itnauronas MexaHI4I(a)>, <<crarucrllqecKa.f,dlz:rzxa>' <cDzsuKa TBepAoro T.JID). B pe.:yrr"tata 

--or"oarr"rr 
grrrx Ar4cqurrJrr{H cryAerrbrnprzo6peraror ueo6xo4aMble Ar usyrreH'rfl <I(na'rona.s MexaHrrKa 14 c^tatucrLrrrecKa, tprzsuxa>3HaHI4{ ocHoBHbIX nou'sruft ,n [pI4HIIIzlon Srzsz'recxoft reopzr4 rz gr(cfieprzMeHTa. flpzo6perarorYM EHI{[ [PI4MEH'T' M ETOA'I M ATEM ATI4qECKO. O AHAJIV3 AIZ MOAEJII4P OB AHA,I,

3. KOMIETEHIILII4 OEYqAIOIIIEIO Cfl , OOPMI4PYEMbIE B PE3YJIbTATE
Bpesv*rateocBoeHr'r'r".r"'"'?,1?.?f*fi1#;ilnl*T#ilr".;",;.reHqr4r.r:
o olIK-3; cuocodnocrblo rlbrtBJltrb ecrecrBeHHoHayqHyro cyrrlHoc* npo6neM, Bo3Hr{r(arc[Ir4xB xoAe npofrecczoualrnofi Ae-'Te,,bHocrlz, [pr4BJreKar r, Arnr ux pelreHr4, rfz:urco-M areM arr4 q e cxwit annap ar ;o rrK-2; foroBHocrbro K MareMarI.qecKoMy MorenvpoBa'r{ro ,,poqeccoB Lr o6rercroenpu6opoctpoeHl4t vr ux LrQctreAoBaHIzIo ua 6ase.rurfrufrrr'rx rraKeroB aBToMar'3LrpoBaHr-rororrpoeKTlrpoBaE%fl r,r caMocrorrreJrbHo paspa60raun"r*,rpoipaMMHbrx nporyKroB

}*X*:f:" j"t-: ottt"" rucql{nrrr{Hbr o6yuarorqrzfi ca AeMoHcrprdpyer cneA)rcltratrr ob ATILIfl'. lu?le

3HATb
cyrr{Hocrb
ax B xoAe

AeqTeIbHOCTH, rIpaBJIeKaTE AIr{Hx perxeHlrr $nsuxo_
uareuaraqecxafi
(orrK-3)

anilapar

MATEMATI,IqECKOE

MOAeJrr4poBaHUe np0qeccoB u
oobeKroB npz6opoc,rpoeHzr Hhx rrccJreAoBaHr.rro Ha 6ase
CTAHAAPTHbIX IIAKETOB
aBTOMaTn 3IZpoBaHHOrt)
npoeKTrzpoBaHr{r n

YMETb BJIAAETb
Bbr.rrBr.f,T6 ecTecTBeHHOHayqHyro
cyulHocrb npo6leu,
BO3HZKaroIqIzx B xo/te
npoSeccuoualruoft
Ae_rrTeIrbHocTLI, IplrBJIeKaTb AJH
ux peureHr4.fi 6asuKo_
Marewaluqecl<r4fl
(orx{-3)

anrlapar

ecrecrBeHHouayuuofi
cyrrlHocrbro npo6lena,
BO3HIZKATOUIAX B XONE
npo$eccaoHaassofi
AerrTeJtbHocTfl, I]paBIet(aTb nJl'ux perxeHa.fl dzszr(o_
nrateuarnqecrafi
(orrK-3)

-

foToBHOCTbro

MATEMATI4 LIECKOMY

annapar

MoAenapoBaHr.fio npoqeccoB u
oobeKToB npu6opocrpoeHufl v
nx l4ccJreAoBarlaro Ha 6rne
CTAHAAPTHbTX TIAKETOB
aBTOMaTH3ApoBaHHOfo

wAeJruPUBi{r.b npoqeccbl H
oor,eKTbr upa6opocrpoeHvrs. vt ux
accJreAoBars Ho. 6ase
CT'aHAapTHbrX fraKeToB
aBTOMaTIZ3 Ur p oB aHHOto
npoeKTr4poBaHrzfl 
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caMocrorreJlbHo pas pa6orauHr,rx



caMocro.nrerrbHo pa3 pa6oraHnru
rrporpaMMHbrx rpo,qyKroB (lIK_
2)

nporpaMMHbrx rpoAyKron (lIK- npoer(Tr.rpoBaHr4r 
14

caMocro_{renbHo pa3pa6orauHsrx
rporpaMMHbrx npoAyrron (IIK_
2\

O6rqa.s
4. CTpyKTypA Vr coAEpxAHkrE AlrcqulJrr4Hbr

TE OPETI4 TIE CKI,TIT KYP C
pasAer I. Marerraarz.rec*zrz amrapar."""i-#;t;: f;un o^.Pacupe4euenae E os e-oft nurrcfi nu-" o rp*, -[ap axa "nprrr,r' rray nut r o 6pas onar]u e 3 oH B
,Tffi-'ux' 

I{naccz$ lrKarrvflrBeprblx ren' rlorur", ,o.ro*, Lrfl u cyneprrosaqaa cocrorurzfi r
Cirarrc lllpe,4usrepa. OraugaprHbre ycJro BLrfl. HaBonHoByro Oynrcqrzro,
PasAe
rrp anuna pa6o*t c oreparo#'i:'AHJ"Yi'Hff#,i,'JTffi 

"*":: [T.H?e 3Haqer{r4,,flpe4cranneHze oleparopoB B uatpu'ruofi $oprrae. coornorueHve ,raorrp.ranennocrerifeftseH6epra' oueparoprr sHsrqecKax nenz-vzu.-llp aBr4rraKoMMyrarlurz. co6crseHHbre il-uuuorleparopoB KoopAz'arbr r{ krMnynbca. co6creeH;;;-O-ur" oreparopa yfJroBoro MoMeHra,llpoasnonua'f, or oneparopa. 3aeztllvrocrb or BpeMeHr4 MaTpr4r{Hbrx 3JreMeHToBPasAer 3. I{eurpanbHoe rroJre.
Sueprerizvecxufr cneKrp' op6urwm. llou.srue oJreKTpoHHoro o6rara, cqepuuecrcracuMMerpl4rrlJar rIoreHIIrIaJIbH 

''-Y:-.!"u)KeHI4e "-r,yn*o"cr(oM ,,oJre, [racr<perHrrfi crerrp.cleKTp.

oJrr43xax yponueft. Cnyuaft Bbrpo)KAeHu.r. Auoualrurnia-Eara. JlaHefturul u r(Ba(Faru1rurtir erfcfexr ll_lrapra,
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HecraqzouapHafl^ TeopII'l BO3MyIIIeHr4ft (reopux r(BaHTOBbTX nepexo4on). llocrosuuoeBo3MylueHrre' Bosuyrqenze, 
''epl4oAuqeclfl4 3aBr.rc.sqee or BpeMer{r4. cooruoureuueHeorrpeAendHnocrefi sHepfr4{-BpeMrr. Bi:po.aruocrr nepexoAa B eAr4Hr4{y BpeMeHa.rlpoc'refiuax MoAeJrb Knanrosoft crrcreMbr, nsau^aoAeficrnyrcrqefi c repMocraroM,

e ypaBHeHrre nrrr MaTpr{rlbr rrJroTHOCTa.
u. Cnexrp flourorleHrry. Cnerrp trornoueHar.

zHax yponuefi,

qaorr4rlbr B pa3rr4r{Hbrx curroBbrx nonnx(6 u),

ATEJIbHbIE TEXI{ O JIO TI4I4
yrreHufl.
s. npofreccuoHaJrbubrx HaBbrr(oB cryAeHToB B

HTepaKTrrButre Soprubr rrpoBeAeunx sausnufr. ncoqeraHld' c B'eayrl.:ropn:oit pa6orofi: KoHTpoJI'H"ia uy4r"op'bre pa6oiu, r{Hrr{BrzryanbHbreAoMaumr4e pa6ortr.

ruBHbrx Qopuax, cocraBrrrer 27 qacon (50%),
3AHflTUflX,

pa6ora cryAeHToB BKrrroqacr 3aKpeureFrr4e
BKe rc BbrrroJrHeHrrro KoHTpoJIblIbIX salLanuft,cocraBJreHl4e KoHcrIeI(Ta lerqzft [o [peAJIo)KeHHbrM TeMaM. OcHosa auroaronre^uoft pa.orrr _

ffil::X1:.ffi;l**bl rlo peI(oMeHAoBaHHbrM rzcroqur4KaM r.r KoHcrreKry nercquft, peureHr4e

Hbrx 3aHrrvit npono4rrrcrr B BrzAe npe3euraqzfi
ayt. 430_3, 420_3) c rcrroJrb3oBaHaeM

TaBJr.{ercr KoMrrbrorepurrft xypc lexquft .

cr JIeKrIr{a npr,rfJrarlreHHblx Cleur4aJrr,IcToB A3

pa3a 3a ceMecrp. Ou flpelnoJraraer oueHKV
lJrrrrcqrdM: 6altrr Ha KoHTpoJrbHbrx rurrr^"i;KaqecrBo BbITIoJIHeHI'I' roMaIuHI4x rl4rloBblx zagauuit, paccMa;TpLrBaeMbrx Ha npar(Tr,Lrec*rzx3aHtITrItx' Pacnpe4eneHze SannoB rlo KoHTpo.rrbHrrno repo.rpuflT'flM onpeAenrerc, JreKTopoM,B eAyulr4 M .4r4 CrlnrlnuHy.

I.Jnr TEKyrqEfo KOHTPOJTTTrrHoln ATTECTA]q1/.'I/r fro TITOIAMm yqEEHO-METOAI4LIECKOE
HOrz PAE OTbr CTyIEHTOTI
TC{ fIO BCEM BI'AAM SAUNUfi C IIC'IOJI'3OBAFII4EA4

Cnoft crna rznr,6ep.oBa rrpocrpaHcrBa.
Oneparop n runr6eproBoM rrpocrpaHcrBe.

3' floH'srze cocro'gH?I'f, I*aHToBo-Mexauuqecrofi crrcr Mbr, qrrcrbre u cMeuJaHH'reCOCTO'IHVIfl.

4. fTpanutapa6orrr c oreparopaMr{.



Cnoftcrea ru
Bruzcneuze t{3r4qeclc4x BeJIr{gkIH.Brrpanceuue TT'I 14 I{MnyJrbca B KoopArrHar'oM 14 I4MnynbcHoMnpeAcTaBIeHr{rx.

8' Brrpalteuras' AIrfl orleparopoB Io4rrsrr{qecrcoft, rroreHrlr.raJ*nofi euepfr4rd, orreparopaf alrzntro.n a qacruubr B rloreHrlr.iaJrbHoM rr o Jre.9. Oueparop oBoJrroqur.
10' Mon'renr r(onuqecrBa ABrzlr(eHr4{. co6crneuHbre r{I4cra oleparopoB KBaApar a u z-

1 1. a ABr.r)r(eHr4.f,,

tZ, crBa ABrDr(eHax. Marpuqrr Ilaynn.

13' [naxeHrze qacr,nr{br B rleHTpanbHorvr rroJre, 3Hepreru.recrczfi c[er(Tp.14. fiyutxeFrrre B KyJroHoBcr(oM rroJre.
15' cessr rcnauronofi MexaHrzrcu c KJracozqecrcoft vexanarofi.
16. Teopux nosnayrqeHvft.

AHI,IKE.

n-!:upaxa
I4CTAIIJIAX,

.tosunfr. 
B KBanroBoft reopzu.

cJroBrzr Ha BoJruoByro fiynxqriro,

u6epra.

Ka.

2 8' @euorraeHoron4qec*oe ypaBHeHure An{ Marprzrl'r urorHocrr4,tn' 
XJffiriffi 

u rorepeqHoe BpeMella perlal(c a\vu' cuertp rofrlourelrr4r. cnercrp

30' flonsrue o6 oAHOpoAHoft z ueo4Hopo4nofr LrlupuHaxyponnerz.

ecxoft crdcreMbl, qr4crble v oMerrlaHHbreoocToflHl.dfl,

UX BETI4ILLIH,

6epra.
rzMrrynbca B KOOpATZHaTHOM t4 AMrryn6cHoMrrpeAcTaBJreHrrrx.

Pefirzrrr-rcoqrnn nr. lvo ?r. ff#i:?:ffii:iJ:T uq a*uoft oHep,r4rz, oreparopaf avulrroua qacrldubl B ..-. wqrryrc.,r.b.uurvL uoJlg,

5.

5.

2.

3.

Oneparop sBoJrroqrzu,
MoMeHr r(oJrrrqecrB a rBulKe'vtr. co6crseu'rre qncJla oleparopoB r*aApara u z_

Ba IBIDI(eH14.f,.
ecrBa ABLrlKeHLrfl' Marpzqrr flay nu.

{narxeuue qacr'ullbr B IIeHTpanbHoM rroJre. 3Heprerau ecrcnft crreKTD.

4.

5.

6,



7, [naxrenne ]l KyJrorroBcr(oM rroJre.
8' cn-ssl rcsaH:ronofi Mexa'r{Ka c Kraccuqecrofr lrexaHuroft9. Teoprz.sr no:nayqeuzfi.
10. BapaaqlroHHbre Merolbr B KBaHToBoli lrexauur<e.

1. Pacnpe4enenze Bose-r'n-m
B KprrcTaJrnax.

cocroxuuft B KB Teopr4r.I.
bre ycJroBr4.s Ha BorHoayro $yHxqaro,

eftseu6epra,

LLIrapra,

I 1," o enolr eHoro rr4qec*o e yp aBHeHr'r e AJrJr Marpr4 r{br rrJrorHo crrz.12' llpo4onruoe v 
',ouepeqHoe BpeMer]a peJraKcarlr4rz. cnexrp [orJrorrleHr4rr,frofJrorrleHll.g,

13. floHrrrre o6 o,quopo4uofi rz rreoAHopo,4Hoft LnupLrHaxyponHeft.

Henup orr4euHrrfi cnyqit @Glirn"* yp on Hefr .Cnyuaft Bbrpo)r(Aeur{r.

Cnexrp

4' Hecrauuo' ap*afl Teopr4r BosMyrr{eHafi (reoprz.rr KBaHToBbrx uepexoAoe),5' 

"t"."##tHrre 

Heollpe4el€unocreft eneprzrr-BpeM.{, Bepo'rrnocrb nepexora B eAr{Frrrq),

6' llpocrerzru*fl MoneJIb r<eaHtoeoft cLrcreMbr, nsaz^aoAeficrnyroqefr c TepMocraToM.7. Cuerrp rrorJrouleHr4rr.

T.YqEEHO-METOAI,ITIECITOETIg-{g-OPMAIIVOHHOEOEECIIETIEHIIE

- 

AI4CUI4IIJII4HbI

3 tp $ ercr llaureua-Barca.

TI O JIHI'TEJIb II A'I JII{T

noflr{qecTBo CTpaHr{rI

HassaHze 14 BbrxonHbre AaHHbre
(anrop, Br{A r43laHrr fl., rr31arerrbcrBo, r43AzrHr4rr.

(DzsuKa, c onp enaGHnuil#
q:9ypcl / Hzr<epon B.A. - M.: {auxon n It,
2014. - ISBN 978_5 _394_02349_1.

Harn.{ue n snexrp&uoft
6u6naorexe BnfV

liltp : ttrvww. stu0enttiU
IS BN9 7 8 5 3 9 4023 49 I ]ttml

lstsatr 978-5_3 83_00895_9.

Ite anroe as {rzsaxa rz Har{orexuoJrorr4rz
f3nercrpouHrrri pecypc] / Henonzn B.K. _

Y:y??:e, r{crp. 14 Aon. - M. : Texuocgepa,

Orzsnxa nrarpocr<onzgecrlzx o"urrrou"* rz,iev
fSnexrpouHrrft pecypc] : Kypc lexqzrZ.

Bun. 2. - M.:
0_14. - (Cepzr

ISBN978s 9 483 63 6ls.t tnif-

ISBN97853 83 008959,html

tlibrary, ru/boolc/
Qrzsuxa.B3rn.Ku-.3. ue u cBorZcrna



IS BN9 7 8 5 9 22 I 0 I 0m,html

Mexanzr<a 3@,"H"rfi
pecypcl / A. B. Kasauqena _ M.:-Kono iC,ZOIZ.et
(Vue6uzrcz uyue6. uoco6tr.s Art_s Bbrcuzx

rx saneleHzft). _ ISBN 5_9532-0317_9.

ISBN5953203179.html

IS BN9 7 8 5 2t I 0 623 44,htm?

:,.3.r,Tuui3ner:rpouurrrp-ypc17ly11i11ss-D.zr., non.qparbeB A.C., V:llun B.M. - tr4.:
OZ3MATJIMT.2OlO, _
LSrN2Zs - s -e22r _0 1 0s -7 .

Jlerquu tro reopziluepoarHocrefi z

ISBN 978-5-2 1 1' _0623 4_4.

MareMarr4secnofi craTr4crur(e [OnercrpoHnrrfipecypc]: y.re6uzx / Ipoxopon IO.B.,
fl_rruouapeuxo JI"C. - Z-" lr,t,, r"ip,." ,4ou. _ M,
: I4s4areltcrno MocroBcr(ofo
rocyAapcrBeHuofo yHr{Bepcr4T e.ra, 20 12, -

f 5*S :::. ".":y .y :y: ?. cur er cxunyve 6uurc),

8. MA TEP I4 A JIb H O. TEXI{VI TIE CK O E OB E CIIE qE HI4 E AI,I CIII4 IJIPI HI,IMarepraalrHo -Tex'r4r{ecKoe o6ecne.reu ue AucrfurrJ'I{Frbl Br(Jrroqaer :o ra$e4paJrbubre MyJrbrr4MeAuitu:,;recpe.qcrBa;
o gJreKTpoHHbre 3arrucr4lerr1vft.
t I(oMrlbrorepbr co cneqIzaJII43I'rpoBaHrIbIM nporpaMMHbrM o6ecue.re'zeru (Matlab)
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Pa6o-ryro [porpaMMy co craBr4Jr

PeqertseHr

(upe4cmnarenr pa6oroAareJr{)

flporpar'rvra paccMorp e*a n oAo6peHa Ha 3acena'r4u xa$e4pu @erllM
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Apaxeruu C,M.
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