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1. IIEnpIOCIIOEHI,IflAICUI{IIJII4HbI

Aucquuusa <fapnaonuqecxufi aHaJILI3>) cnyxl4T IIpoAoJIXeHI4eM

M areMarr{qe cKof o Kyp c a, KaKLIM TIB;I.f, erct M areM aruqecruft aHaJrLr3'

L{e;1lrruu o cB o eHr4c Ar4crlurr JIr{ Hbr ( f apMoHilrleqKufr aH aJIpI3 ) flBItflror cs :

I . @oputtpoBaHlre HaBbIKoEt JloruqecKolo MrIITIJIeHI'I.f, .

2. OopuupoBaHl4e npaKTr{r{ecKr{x Hat}brKor} plcnoJlb3oBaH}Ifl MareMarl4rrecKHx M

3, O:uarolrreHr,re c ocHoBaMr4 Teopelr4rrecxnx guauufi rlo KJIaccI4qecKI{M pa3AeJIaM

4. IloArorosxa s o6racru rrocrpoeHr4s r4;, r4crloJlb3oBaHur, pa3nvqHblx MareMarllrlecK:

2. MECTO AI4CIIII4TIJITTHbI B CTPyKTyPE OIIOII l]0

Aracqlrunuua (fapMoHr{.{eoKrafi aHarlr3) orHocuTct x 6aroaofr rracrvr (81'B

6arcwtanpano HanpaBJreHl{ro <JlasepHar rexHuKa LI JIiBepHbIe rexHoJIorI'II4).

flpepexnuu4Tbr ArrcurlrrJrlrHr,ri MareMarl4rreoxuft aHEUIII3, ttuuefilaai:. anre6pa. Ilon
cnyxar 6azoit rl3yqeHnf, pa3AenoB tfr.rsnxlr I{ AI4cII}ITIJII{H ecreclBeHHo}IayrJHoro

AaHHoro Kyllca vcnoJrb3yeTcq B cneAylol[I4x llucqunnl4Hax: <OcnoBbI orITIrKIr))'

3JreKrpoHIIKII)), <Jla:epuue TeXHoJIofuu), <JIasepHue I'I3MepeHI4t), <Teopnn

MareMargqecKat crarvcrl4Ka), <<Dr.rsl4qecKlre 14 MareMaruqeclo{e [puHIIIrlbI ai],arl

<flpuxna1uaq oilruKa>) I4 Apyrlrx.

3. IIJIAHI,IPyEMbIE PII3yJIbTATbI OEvTIEHLIfl'fIa [I[C:L\V\ 14HE

[IlaHlrpyelttte pe3ynbTatbt o6yueuus rro ALIcUI{nJII'IHe, cooTHeceHHLIe nnan!rpye*rrrvru

Jr6rara\4l4 ocBoeHLIf, OIIOil
Yponeut
ocBoeHng

KOMIIeT'eHIIl{14

3sars ooHoBbl reopuH ps,qoB @ypse

Oypre.
Ypreru [pI4MeHtrb reoperuLtecKl4e 3H

Qusu.recrux u rrpuruIaAHrlx 3arlart,

npo6levarnKh u crpoHTb MareMarltlt
BlaAers ocHoBHbrMH npt4e

MareMaTI4qecKhx 3anaq.

,qucquhrilHer,
xornrnd'reHuuil

lllauupyeubte pe3yrbrarbl ooy*IeFII'lt

xapaKTepl43yrourue 3Tan[,I $optnttlpo
IOKZBATEJII4 OCBOEHHq KOM

3Hars octtoBll reophH I'apMoHur{ecKol-o

Ypreru [pnMeHsrb annapar rapMol{l4

peueHHt npL{KJIaAHLtX 3aAar{ poSecc HAJ]h,HOH

aetreJrbHocrl,t.
B.na,[etr Bbrr{ncJlureJlbHblMl'l

IIpH [poeKTHpoBaHHU v

TCXHUK}I,

t]p11

lapeprnofiKO

I(o4 $opvnpyeMbtx
rcovnereHunft

tlacrnquoe

tlacru.{Hoe

OI(-1. Cnoco6es rpuMeHqrb
ecrecTBe HHOHayqHI'le n

o6 ulen Hxe gepHbte :lHaHnq,

Meroabl N4aTeMaThrtecKolo

aHarH3a u MoAenupoBaHllq B

u urxeHep uo fi AeqreJ bHocrl4,

ca.q:aH Hoil c npoeKTuPoBaHHeM,

KoHcrpyhpoBaHHeM il
TexHoJlOf hfl MH n poH3BOACTBa

,ra:eoHofr TexHtlKLl
eaHrdfi Orypbe,

HMeHqrb annapar

14 [pHeNIaMH
clrcreM nd:epHo[

3narr ocHoBbI TeopI4I4 p{AoB H n

Vrueru aHaJlH3l,tpoBarb 3aAaqu H n

rapMoHl,IqecKofo aHaIru3a t]pl{

npoeKTlIpoBaHu14 TAnoBblx cncreM rl

B.na,uers ocHoBubtMI't MareMal

parpa6orrcu H npoeKTl4poBaHHH rhtloEl

TCXHl,1KI4,

fIIt-1. Cnoco6eH aHaJlh3npoBarb

3aAaqh no npoeKTnpoBaHHIO

ThnoBbrx cHcreM, npu6opor,
y3noB H Aeraleil lasepuofi
TexH H K14, na3epHblx onT[Ko-
3neKrpoHHbrx npr6opoa n

CHCTEM

3uars ocHoBbI TeopLrH ptAoB u n;leo6
Vprers paccqnTblBarb H rIPoeKTu

afiilapara f ap MoHUqecKoro aHaJILI3a,

B.na,uerr ocHoBHblMH Marel4

pacqera n npoeKTllpoBaHhl4 TunoB

TEXHHKI{.

fIK-3, C noco6eu paccqllrblBarb,
IpoeKTHpoBaTb H

KO HCTpyr,rpoBaTb THIIOBbIe

cficreMbl, rpn6opsr, y3nbl 14

Aerzlrl H rasepHoii TexHuKH,

n a3epH brx o nrH Ko-3reKTpOHHbrX

o6Fralonanui

lpr.r p9ueHHH,

ArrTb aFraJll43

MoAel b.

q()LUeHht

fIK-4. Cnoco6eH npoBoAhrb
Hayq Ho- Hccne,AoBareJlbcKHe Ll

o n brTHo-Ko HcTpyKTopcKhe
pa:pa6orrcu tto orAerbHbIM
pa3AenaM TeMbr B o6racru
na3epHbtx h KBaHToBbIX

rexuorornh



4. OIEbEM I4 CTPYKTYPA AI4CIII4TIJII4HbI
O6rqas rpyAoeMKocrb Ar{cqunJrr4Hr,r coc'raBJr.ser 108 q., 3 3aqernrrx eAr{Hr.nrbr
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I Pqaur @vpre J l-6 6 6 24 3150% Peiirusr' rourooru I

2 llpeo6paroaaHne (Dyple 3 7-t2 6 6
.,, A 3t50% Feilrra Hr' rortrpo,ru 2

J Aucrperuoe npeo6pa3oBaHue tD,/pue. 3 l3- 18 6 6 'tA 3/50% Pei;irraHr xourpo,ru 3

Bcero sa 3 ceuecrp: l8 l8 '72 9/50% 3aqer oueHKol'l
14roro no ar{crlH ItJt]rHe 18 18 11 9 I sUo/o 3aqet oul@HKoH

Cogepxaurre JreKurroHHrrrX u rrp aKTurrecKux 3 aHq'rufi rro ArrcqurrJrnr
Pa:gel <Pn4ur Oypse>

1. OproronarbHbre r4 oproHopMr,rpoBa.HHbre crrcreMbr $ynxqrafi. Cnoftcrso Mr4HrrMr4

flpu pa3noxeHr4r{ rro oproroHaJlbHofi cHcTeMe, KoHeqHoe HepaBeHcrBo Bec

3aMKHyrOCTb, Cr4CTeMbr, pa.BeHCTBO flapceaa-ur. TpurouoMeTpprqecKa.s clrcTer,

@ypre,
2. flapo Aupuxne u efo crBoficrBa, I4rrrerpanbHoe rrpegcraBneHr4e rracrHofi oyl

Teopeurr o rpeAcraBrenvrv tpyuxuru prJIoM Oypre,
3. Pa:rra.rHrre Bapr4aHTbr prloB Clypbe: no rapr\{oHr{KaM, B 3KctIoHeHqIra,

rrpor43BonbHr,rM rreprloAoM, lro cr.rHycaM, nro KocHHycau. cnoftcrBa psAoB @'ypre.

ParAer <Ilpeo6pa:0BaHrre Oypne>
1. llpeo6pa:oBaHlre Oypre cyMl{rrpyeMofi $yur<quu.CBofic'rBa rpeo6pa

flpeodpa:oBaHne @ypre d ynrcqufi cyMMr,rpyeMbrx B KBaApare. TeopeMa flnaHrle[
2. Cacreua Syuxqufi 3pvrula KaK 6a3ac B rpocrpaHcrBe OyHKrIrafi c rcoueqHoii eHeI
3. Crexrpa-rrHoe pmnox(eHue oneparopa npeo6pa3oBaHu.rr Oypre. llpoerr,cpsr

rroAnpocTparrcTBa.

PasAefl <{ncxperHoe rrpeo6pa3oBaHrre Oypreu
l. lucxperuoe [peo6pa3oBi]Hr,re (Dyprer. trIpocrpaucrBo orrHaJroB r4 onepau:r4r4

AlrcKperHoro ilpeo6pa3oBaHar @yp se,

2. I-{nx,ruuecxa.s cBeprKa curnaroB. .l-{uprynxnrHa{ Marpr4ua H ee cBoftcrna. AJ
rpeoOpiBoBaHr4q (Dypbe,

3. CnexrpamHoe pa3noxeHr4e oneparopa lr4gKperHoro rrpeo6pa3oBaHvs. @ypr
co6cTseHHrre rroArrpocTpaHOTBa.

Cogepxanne [paKTur{ecKux 3aHrrrrrfi tro ArrcuuflJruue
PasAer <<Pngr,r (Dypne>

1. flpaxruxyvr ro cocraBJleHaro pa3no,y(eHr.rii $yunqnft tB pgl @ypre Ha craHAap'rHor
2. Bslquclesue piBnI4rIHbIX BaprraHToB prAa @ypre: rro rapMoHI4KaM, B 3KcrroFreHl

rrpoH3BonbHbrM rrepr4oAoM, JUI' r{eTl{brx r4 HeqeTHbrx rfyuxllnfi.
3. Prlrr Oypbe rlo cI4HycaM rr rro KocHHycaM orAeJrbHo. PaseHcrso flapoeniurx,

rpHnoxeHzr pqAoB @ypre.
PasAer <flpeo6paroBaHrre (Dypre>

1. Brrqr'Iclenue npeo6pasonauufi @ypre u cocraBJreuue raSruubr craHAaprHr,r)
<Dypre,

2. flpeobpa:oBanne @ypre (KoJroKoJra>. Cocrasnesue talrtuqrr cnoficrn upeo6pz
rrpuMepbr BbrrurcJreHr4ft c rtoiuouqr,rc grofi ra6luuu.

3. Cneprxa cyMMLIpyeMbIX $ynrqufi. HeuocpelcrBer{Hoe Bbrrrr.rcJreHr,re cBepr611
fapMoHzqecxofo anuu43a. Eibuucleru4e MHororrJregoB t4 Synxquft 3prr,rzra.
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PasAeil
L

2.
a

<{u crcperuoe npeo6pa3oBaHr.re CDypbe>
,{ ^ -'^ -...- ^ E^ ^---- ^ _ ^Marpuqrr npflMoro tt oSparuoro AucKperHofo l

qr4cnoBoM nu4e. flpaxrr.rKyN{ rro cocraBJreHrrro Ma

Pa:,ruqurre cnoco6u Bbrqr4cJreHr4q cBeproK curH
Brr.{racreHue npoeKTopoB Ha co6c'rneuHbre
rrncnlinqannqsvc (f)rrnrc
Dbr.rnLrJlgrl?lc uputrKrupuB Ha L:ouc;lBeHHble

upeo6pa:oeauux (Dypne.

< /. TIT) A Dr\I) A 'AAD TTI I- T YTi TNVIIA TN FYTII5. OBPA3OBA'TEJIbHbIE TEXHOJIO|I4I4

B nperloAaBaHIzH ALIcIIIaTITLIHbT <faplroHr.ruecKr.rfi aHaJrrr3) r.rcronb3yrorct
o6pa:onareJlbHble rexHoJlor[r{ KaK TpaAuuHOHH:bre, TaK u c npr{MeHeHr4eM aKTr.tBHb].x r4

MeroAoB o6yveuur.
Axrzsnlle pr r4HTepaKTI4BHbIe MeroAbI o6y'1grrr
- Ir[u mep arcmurH an neKqun (retvu 2, 7 );
- Tpeuuuz (reuu 1, 3,4, 5, 8);
- Auanus cumyaquil (reua 6);
- Pas6op KoHKpemHbtx cumyqquu @eva9).

6. OUEHOTTHbTE CPEACTB A [nfl TEKyTUE|O KOHTPOJTS yc:rrE AEM
TIP O ME }KYT OIIH O I4 ATTE C TAUI4II IIO I,IT O IAM O CB O EHVTA )II4 rIr4rrJI H LI

y qEEHO-METOInTIECKOE OEECIIETIEHpIE CAMOCTO.flTEJILH PA
CTYAEH'TOB

'f ercyruuft KoHTpoJrb ycrreEaeMocrrr
Peiirunr-xoHrpo.nu I

<<PsAsr (Dypre>

1. Pauoxuru $yuxuuro f(x)'=* B pqA cEypre Ha r{HTepBan " 
Gr'n) .

2. Pa:rox<urs $ynxquro f(x),=x B prA @ypre no cr4HycaM.

3. Pa:roNrarr Syuxquro f(x),=sin x B p.rrA @ypre no KocHHycaM.
4. Pa:roxuu Sytr*tlrato f(x),=x. B pqA cDypre B oKcrroHeHur4aJrbHoM Brrre.

Peiirnur-rcourpo.nr 2
<[Ipecl6pa3oBaHrre Oypre>

l. Brtqucrurr rpeo6paroBaHue Qypre {yurqzu -f (x) = e-''

2. Brlrr.rcrurr rrpeo6pa:oBarru,e @ypre Syuxqlru -f @) =' e-" 
lnpeo6pa3oBar{ve

Peiirunr-rconrpoln 3

<<fuc nperuoe npeo6pa3oBaHrre (Dypse>

nexr:opa (01BsF{r,rcrnrr ArrcKperHoe rpeo6pasoBaHze Oypre craHAaprHofo qerbrpexMepFroro I ,,!,J ).
flponeprarr BbrrroJrHeHue paBeHcrBa flapcenarq Ha [pr4Mepe craHAaprHoro BeKTo

Bnuucrurr lpoeKTopbt Ha co6crser-rH]ire [oAnpocrpaHcrBa oleparopa Ar{cKperH
npeo6pasonaHu.a (Dypte.

llpouexy'roqHas arrecrarrnq no uroraM ocBoeHuq Aucuu[Jrunrr (raue:r c
Boupocr,r AJrrr rroAroroBxlr K 3aqery c oqenrcofi

l. Pr4u <Dypre. OcHoeubre tloHqlr4s r.r oilpeAeneHr.rs.
2. flpusnaru cxoAr4Mocrt4 prAoB (Dypr,e.

3. Brrquclenae pa3noxeHrar $yur<quit u pxsl @ypre.
4. PaseHcrso flapcenala.
5. fllpo Aupzxrle H KoHcraH'ra Jle6era,
6. I4urerpzurrHoe rrpelcraBneHr4e qacrsofi cyMMbr pr4a @ypre.

qesxoft)

l. Csoficrsa prAoB @ypre.
8. llpeobpa:oBaHpre @ypre.
9, Csoficrsa npeo6pasosaHuir @ypre,
I0. Cneprxa Qyurcqrafi. BuwrcleHne cBeprKr.{.
1 l. flpeobpa3oBaHr4e @ypre dryurqufi cyMrMrrpyeMbrx B KBaApare,Teopena lhan

'uI,
bI

ro

L
2.

J.



12. Cprcreua rfynxquii 3puura,
I 3 . CnexrpaJrbHoe pa3noxeHr.re upeo6pas aBaHHs, Oypre.
I 4. Cr.ruy c-npeo6pa:onaur.re Oypre, Kocr4rryc-rpoo6pa"ronanue Oypre,
I 5. lucxperuoe rpeo6pa3oBaHr4e (Dypr,e.

16. CsoftcrBa Ar4cKperuoro rpeo6pzroBaHr4f, Oypre.
17. Cnep'rxa Ar{cKperHbrx Syurquii. Bn,r.ruclesr.re cBeprKH, I-{uprymurHas Marpuua.
18. Cner<rpaJibHoe pruJroxeHr,re oneparopa Ar4cKperHoro npeo6putoBanns. Oypre,
1 9. Co6c'rseHHbre qkrcra otreparopa Ar4clKperr{oro upeo6pa:oBaHr{r @ypre.
20. Anropurrr,t I(ynu-TbroKlr 6rrcrporo upeo6pa:onauur (Dypre.

(ianrocroqreJrbnafl pabora cryAeHToI]

CryAeurrr Br,nroJrHrror I,IHAI4UI{Ayanr,Hbre:t'[II]oBbIe pacr{erbl rlo BapI4aHTaM.

lleua (PqAbI (Dypue>.

l. Brrqucrzrr pa:|nolreHl4e B ptA @ypre gaAasnofi Qynxuran.
2. Buqucrurr pa3noxeHl,Ie B pf,A Oypre tro cI{HycaM saAaHHofi $yHruuu.
3. Buqucrzrr pa3noxeHl{e B ptA @ypre rIO KocI4HycaM 3aAaHHofi QyHruuu.

Teua <IIpeo6pa3oBaHne (Dypse>.

Brrrr.rcrarb upeo6pa:onauue (Dypre raxAofi I,I3 rpex $yurqnfi, rAe n -- HOMep Ba

paBeHcrBo fhaurueperq Ar.s HI,IX:

l. f(x) ='exp(-nx2).
2. f(x) ='x exp(-nx2).
3. H(x)==(fxf)(x), r4e f(x) :exp(-nx2).

Terua' <<f(ucrcp e'rn,o e npeo6 p a3 oB a HIre (Dypn e>.

An.[ saAaHHbIX I{cxoAHbIX cpllfHanoB x I{ y ]Bbltlacrurb:
1. ,{ucxperurle npeo6pasoBaHuq Oyplse X lr Y orI'IX cIrrHaJIoB'

Z. I]uxruuecrylo cBeprKy gll{x clrfHaJron xry,
3. ,{ucxperuoe npeo6paroBaHlle (Dypr,e or grofi oBeprKI'I.

4. flogleueurHoe [poI'I3BeAeHI,Ie cI4rHaJIoB X pr Y.

@onl orleHor{HEIX cpeAcrB Anr npoBeAeHl4fl arrecraul,Il4 ypoBH{ c$opnruponanu
o 6yuarorquxcfl rro Ar.rcqunnl,IHe o ft <ppurlrelcq olAenbHblM AoKyMeHToM,

7. yTIEEHO-METOAI4TIECKOE I4 IIITIOOPMAIII4OI{HOE OEECIIETIEHI'IE

Ksnroo6ecreqeH
KHI,T|OOEECIIETIEHFI

Ir,aHTa. r.t ganucarr

HanveHonanue nureparypbr: aBTop, uarrpHue,
BV L V3 naHUfl , t43AareJrbCTBO

OcuosHaq nureparypa

Korlrqecrso 3K3eMnnnpoB
nslaHr.lil a 6u6rr.rorere BnfV s

coorBe'rcrBru.r c tDfOC BO
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2017
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C neuraluHsre pa3Aenbr. M. : OH3MATJII4T.
2003.
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7 .2, ITepuoArr rrecKrr e H3AaHHfl

l. Ycnexu MareMarr.rqecKl4x HayK, xypHaII PAH (ropuyc 3, ayt. 414)
2. AsroN,raruxa r,r reJIeMexaHlII(a, xypHan PAH (ropnyc 3, ay* 414)
3 . <[u$ponar o6pa6orxa cl4rfilarloB) ]rttp://www.dspa.nr/

7.3. LIHrepHer-pecypcbl
l. http://winclow.edu.ru/
2. http://www.exponenta.ru/
3. http://alhnath-gqm/
4. h!!p/ uury_Aspe,ru/

8. MATEPI,IAJIbHO-TEXHI'IqECKOE OEECIETIEHI4E AI'ICIII4

llt pewm3a\uvr AaHnofi AucqrrunrrHbr I,IMeIorcg crreulzaJlbHble noMeIrIeHU

z1g^xruft JreKrIHoHHofo 14 npaKTr.IqecKofo rl4ra, Ilparru.recrne pa6orrr [poBoAsT
rrucreHHbrx MeroAoB (405-3).

flepeueur r4cnonb3yeMoro nHrIeH3HoHHoro [porpaMMHoro o6ecnerreHl4q:

l. Microsoft Excel
2. Maple
3, MathCad
4. MAT'LAB

I,IHb]I

npoBeAeHas

ra(5oparopuu



Pa6ouyro rporpaMMy cocTaBLIJI upo(peccop Becnanos M.C.

Peqensenr (npe4cranurenq pa6oro4arerr) :

3aM. Ar,rpeKropa ro pa3Brrqrlo OOO <Bananc> Koxzu A. B.

Ilporparrrivra p saceralkru rca(pe4pu OAUII
flpororon J\b roAa
3ase,qyrcurft

Ilporoxon J\b foAa
llpegce4arer rqufi xa(heapofi ApaxensH C.M.

Pa6o.ras rporpaMMa paccMorpeua n o4o6peHa Ha sacel.aHvrr4 yre6uo-tr,tero4u

HarrpaBneHus lz.og.os Jlagepuar rexHuKa I{ Jla3ep ble rexHoJlorul4

no,4nucr)

uoAnncr)

noAnncr)



Pa6oqas ilporpal\,{Ma oAo6pesa ua yve6urrfi ro4

flporoxor 3aceAaHla.s xafi e4pu Jllb

3anelyrcurafi xa$e4pofi

Pa6oqaq rporpardMa o4o6peHa ua

flp oro xor sace rirHprfl. rca$ e4psr J\b

3ane4yrouprfi rarf egpofi

Pa6oqaq flporpa]vlMa o4o6PeHa na

flporoxor 3ace1iilHufl. xa$e4Pu Ns

3ane4yrourufi rarf eapoft

JIIICT IIEPEYTBEP XNEHI4'I
PAE OIIEiI IIP OIPAMMbI AI,I C U}ITIJII,IHbI

y.re6urfi ro4

fo/Ia

Y're6Hrtft ro4

oT r0Aa

ld! rorc



o6pasonarelrHoil [porpaMM HanpauJleHr.rfl rro,{roroBrer I 2.03.05 <JlasepHar rexu vl
TexHoJrof !rI4)), Ha[pa HHocrb: <Jlasepupre r{ KBaHToBbre rexHoJrorvu>> (6a npuair)

3aa. rca$egpofi
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