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1. rIEJrr4 OCBOEHT4fl Ar4crltrrrJrr,rHbr
I{enr ocBoeHI,It AI{cII[[Jrr{Hbr: upzo6pereuue o6qrax o6sopurx sHauuft o coBl
lporpaMMHov o6ecneqeHull, ucrloJrb3yeMoM B xo.[e MareMarl4qecKlrx !r r4H)r(eHepHbrx pa
TaKXe rIOiIrreHLIe rlpaKTl.IqecKr,rx HaBbrKoB r.rcrroJlb3oBaHr,rr oTAeJrbHbrx rrpofpaMMHbrx n
TAKOTO TVIIJA,

.{nx gocruxeHr.rr ueJrr,r npeAloJraraercr pelreHr,re c rreAyroqux 3aAarr :

o 3HaKoMcrBo c npo6neiuarprrcoft coBpeMeHHbIX MeroAoB, rexHonorr,Ifi rroArc
aBTOMaTrr3arIVU perleHrrr HayqHbrx lr r,rHxeHelpHbrx 3al.aq;

o rIpaKTI4rIecKoe ocBoenl4e Bo3MoxHocrefi, npe4ocraBJlreMbrx coBpeMeHHbIMlr [porpi
TIaKeTaMLI LIHXeHepHru< pac.r€roB, B [epByrc orrepeAb, rraKeraMr4 MATLAB pr Math

2. MECTO AI,ICqUIJIIIHbI B CTpyKTypE OIIOil
flracqrannuua <llporpaMMuoe o6ecneqeurre rrfl. MareMarr{rrecKr,rx }r r.rHxeuepHbrx tr

orHocl,ITcf, K AITcIII{rIJIuHaM uo err6opy 'e;acru, (fopnaupyenrofi yvacrnnKaMyr o6paron
otnoruenraft , 6lor<a B 1,{racqunJrr{Hbr (nro4yura) yre6noro rrJraHa.

3. rxJrAHr4PvEMhrE PE 3vJrb TATbI OEyqEHr{f IIO AI4C UI,TTTJIIIHE
flnanupyerurre pe3ynbrarbl o6yueurar rro Arrou[rrJrr4He, coorHece]rHbre c uilarrvr
pe3yJlbraraMll ocBoeHus OIIOI (rounereuqlrtMl,r ur4n[rrKutopaMpr Aocrr{xeHr4fl KoMrere}
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TEXHI{KI,I,

Jra3epHbrx
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3JreKlpOHHbrX
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CIICTEM

IIK-3. 1. 3uaer nprnqlrnu
KOHCTpyr4pOBaHV.rr ra3epHbrx orrTr,rKo-
3JreKTpoHHbrx upra6opon, rrD( y3JroB rd

3Jrer\,reHToB, sneueHrnyro 6ary,
rrcrroJrb3yeMyrc B r,r3AeJrurx lasepHofi
TEXHUKI4.

IIK-3.2. Vueer nrr6uparr rvrero4(u)
pacvdra npu parpa6orKe Jra3epHbrx
npu6opon rr clrcreM, paccqr{TbrBarb
napaMerpbr Lr xapaKTepr{crr4Kr,r

orrTr{rrecKoro y3Jra na3epHblx
npu6opon 14 cr{creM, KoHcrpyrrpoBarb
Tr{rroBbre AeTEUrrr rr y3Jrbr la:epnoft
Texr{r.rxrz, lo46npart no 3aAaHHbrM

lapaMeTpaM rr xapaKTepr4crr{KaM
3neMeHTnyrc 6a:y nasepnux
npu6opon rr crrcreM.
IIK-3.3. BraAeer npr.rxJraAHbrMr{

lporpaMMaMn pacv€ra nasepnbrx
onrllKo-sneKrpoHHbrx npu6opon,
KOMIIbIOTepIIbIMI,I T€XHOJIOIIUIMITI

pacvera r4 KoHcTpyup oBaH]1|t. Jra3epHbrx

orrrlrKo-sJreKTpoHHbrx npu6opon ;

3uaer:
. MeroAbr pa6oru c Ha)ArHo-

rexnn recxofi rureparypoft ra

un$oprvraqueft;
. KOMIIbK)TEPHbIETEXHOJIOTIII{

MOAeJrr4pOBaHr{r tr

KOHCrpyr{poBaHr.rr ra3epHbrx
onrrrKo-sneKrpoHHbrx npu6opon.

Yueer:
o su6upatr rvrero4(u) pacu€ra upra

parpa6orxe Jra3epHbrx nplr6opoe u
CIICTEM;

. flpr,rMeHrrb AJUr pac.reron
trHQopuaunoHrrbre pec),?cbr r.r

TEXHOJIOII4I,I;

E ?HaJII43IIPOBATb, IPEACTABJI'Tb !I
o $opnrnxrr pe3yJrbrarbr
rrpoeKrHo-Ko ncrpyrropcroE
AerreJrbHocru npn paspa6orre
nuBepHbrx upn6opon, cr{creM r4

rexnolorufi.
Blaneer:
. r{aBbrKaMr{orIeHKI,Isogr4oxHocreft.

BpeMeHr{ Lr rpyAoeMKocTr,r
peaJrltarlrru rpe6onanufi r
rrporpaMMHouy o6ecueueHr.ro ;

. HaBbrraMlr tloprr,ruponauux u
lpeAocraBJren[s or.r€rHocru s
OOOTBCTCTBI{I'I C YCTAHOBJIEHHbIMLI
PETJIAMEHTAMI,I.
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IIpoBoAr,rrb

HayqHo-

uccleAoBarenbc
KIIE II OIIbITHO-

KOHcrpyKropcKr.r

e pa3pa6orKr,r no
oTAenbHbrM

pBAenaM TeMbr

B o6[acrr,r
Jra3epHbrx r4

KBAHTOBbIX

TexHonorr4fi

rccneAoBaHr.rfi lr pa:paOoror n

o6lacru Jra3epHBrx u KBaHroBbrx
texuonorrafi, MeroAbr [poBeAeHr{rr
sKcflepr.rMeHron z Ha6mo4enufi ,
o6o6rqenus u o6pa6orrn
uutpopuaquu.
nK-4.2. Vnreer Haxo,rurrb
aHaJrI{TI{rIeCKr{e pe[IeHHrI 3aAaq

rsaHrosoft Teopr{r{, 4puMeHrrb
HOpMarr{BHyro AoKyrlleHTarlurc,
cBt3aHnyro c qpoBeAeHr4eM Ha) rHO-
I,ICCJIC,UOBATEJIbCKI{X I4 OIbITHO-
KoHcTpyKTopcrnx pa6or, oQoprvrffrt
pe3yJrbraTbr Ha) rHo-
UCCJIEIOBATEJIbCKI{X U OIIbITHO-
KoHcrpyKTopcrux pa6or, nplrMerurrb
MeTOAbr npoBeAeHr{r 3Kcrrepr4MeHToB.
nK-4.3. BnaAeer MeroAaMr{
opraHrBaur{r{ u qpoBeAeH[fl
usruepeuraft rr r{ccJreAoBaHuit s odracrn
Jra3epHbrx r.r KBaHToBbrx rexHolrorufi,
BKJrrorraf, rrnaHr,rpoBaHr,re, paspa6orry,
opraHr{3arlrco u [poBeAeHr{e
I{ccJIeAoBaHI,Ifi , uaBultauu
IIpI{MeHeHUt MaTeMaTtlqecKoro
aTrnapaTa AJrr perueHr{r TlrnoBbrx 3aAar
xsaHronoi MexaHI,IKI4, cocraBJIeHI{rI
orseroB (pas4enon orvOron) rro reMe
rrJrr{ IIo pe3yJrbraraM npone4eururx
SKCIIEPHMEHTOB.

gKcnepuMeHTon ra na6mo4eHr.rft ,

o6o6u1enu.r n o6pa6orxu
unQopnraqun c rrc[oJrb3oBaHr4eM

uuooprr,raquoHHbrx TexHoJrorHfi ;

. METO.IFIECKLIC U

opfaHl43arlr{oHHble acrreKTbr

ocyuecTBJleHHf, I{a} IHO-

raccJre,rloBaTelrcxofi u onbITHo-
KoHcrpyrTopcroft AerrenrHocrlr B

upoQeccuonalruofi AeflTeJrbHocrlr.
Vueer:
. oQopunsrb pe3yJrbrarbr HayqHo-

I,ICCJIEIOBATEJIbCKI,D( I{ OTIbITHO-

r(oHcrpyKropcrnx pa6or;
. IPI4MEH'Tb METOAbI NPOBEAEHU,'I

3KCrrepr{MeHToB.

Brareer:
. HaBbrKaMu c60pa, o6pa60ftu,

anuru3a lr o6o6u{enurr pe3yJrbraroB
3KCIepLIMeHTOB I{ IICCJTeAOsaHUfi n
coorBercrByrouefi o6lacru
suaHufi;

. HABbIKAMI{4POBEAEHI{'

3KCIIepIIMeHTOB B COOTBeTCTBI4'I C

ycTaHoBJreHHbIMI4 nOJIHOMOqUfl:|.'4I'd;

. HaBbIKaMr{ cocraBJreHl{r orqOron
(pa:4elon oru€ron) no reMe nJrr.r

rro pe3yJrbraralr npone4€nurrx
3KCrrepr{MeHToB.
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4)

5)
6)

7)

8)
e)

Co4epxaHrre JreKrlrrouHbrx ranqrlrft rro Arrcq[[JruHe
PasAer 1. BneAenue B MareMarrrrrecKoe MoAeJrHpoBaHr{e H KoMrrbrorepnrrft sKcueprl

I)Beedeuue. 06ryue ceedeuwn o MamewamuqecKoM uodenupoeauuu u KoMn
eKcnepuMeHme. IfpozpauuHbte cucmeuut dnn HqyttHbtx u uHilceHepuutx pacvdmoa (,

Maple, Mathematica, COMSOL u dp.).

4 O6sop sos^4octcHocmeil nydnuKaquu pesyJrbmomor HayqHux uccnedoeauuil u
emozo npozpq"l4u4Hozo o6ecneqeHun (uayvuarc usdauun u ux peilmuHzu; meKcmorbte u
peo aKmopbt, 3otl4uma HqyvHo zo npuopumema).

Par4e.rr 2. Cucrevra rrHlr(eHepHbrx rr HayrrHbrx pacvdron MATLAB.
3) O6sop Ga3woctcHocmeil cucmeuw MATLAB. Cpaeueuue c crilbmepHamurHbtMu c

Apxumercmypa cucmewbt MATLAB. Petrcuuut pa1omw 6 cucmeMe MATLAB.
onepamopbt u Qyurc\uu dnn MameMamuqecKux pacv€moe u sunonHeHunt KoM
eKcnepuJweHmo?. lpaQuvecrcue ?o3MolrcHocmu cucmeMu MATLAB. IrIx c
6 O3MO )tCH O ClnWvtU AIbmepH amus Hbtx cucmeM.

Vnpaenanu4ue KoHcmpyKquu fl3btKcr MATLAB. Onmuuusaqua ucnoilb3onaHu.fl
MATLAB,

O c u o e at np o zp oM MH o e o n ap cuJt e rut M a e MAT I,A B.

Bosuoacuocmu MATLAB no uume?pqquu c dltyeuuu cucmeJvtaa,tu. Ilocmpoeuue
unmep Q eil c a no Jrb 3 o 6 am e rt. o c u o e uarc s o 3M o crcH a c mu cp e d w S imul ink.
PasAer 3. Cr.rcrerra rrHr(eHepHbrx r{ HayrrHbrx pac.rdron Mathcad.

C uu e o nuuut e B btttuc r e Hut 6 M at hc a d. fp a Q uu e c m,rc 6 o sM o )tcH o c mu M at h c ad.
IlpozpauuuponaHue e Mathc ad.
Bosuocrcuocmu Mathcad no uHmezpaquu c dpyzuuu cucmeMqwu. lorcyueu

Mathcad.

Co4epxaulre .nadoparopHbrx 3aHsrufi rro AHcrI[[JrrrHe
ParAe.u 1. Bne4enue B MareMarlrrrecKoe MoAeJrrrpoBaHrre r,r KoMrrbrorepnrrfi s

l) IlnauuponaHue BwttucrumeJtbHozo sKcnepuMeuma (4 u.).

Pa:ge;r 2. Cucretvra uHrr(eHepHbrx u HayrrHbrx pacvdron MATLAB.
1) HacmpoitKa cucmeMw MATLAB. Paspa6ornKa u 3anycK M-Qailnoe. Busyanusaqun

+btqucfleHuit s cucmeue MATLAB (2 v.).
2) Onmwtusaqufl ucnolb3 06 aHufl pe cyp c 06 e MATLAB (2 q.).

3)Aemouamu3qqufl KoMnbpmepHozo eKcnepuweHma tr MATLAB (2 u.).

QlfapanaenbHbte rbtqucreHufl e MATLAB (2't.).
Pa:ge.rr 3. Cr.rcrepra r{mneHepHbrx rr HayqHbrx pac,r6ron Mathcad.

I) CuueonaHbte nbtrtttcJreHut s cucmeueMathcad (2 q.).

2)Ilpoepauuupo*qHue 6 cucmeMe Mathcad (4 u.).

5. OIIEHOqFIbIE CPEACTB A AJTfl TEKY]IUETO KOHTPOJIfl YCTIEBAEM
rrPoME)nvroqHofr arrn crAIII{u rro ]ar orAM o cB o r,mvrfl, Arrcul4trJr

I4 YqEBHO.METOAATIE CKOE OEECIIEqEHI4E CAMO CT Ofl TEJIsHoIZ pa
cTyAEHTOB

5.1. Tercyuuft nonrpoJrb ycrreBaeMocrrr

Ilpurvrepurrft nepeueHb BorrpocoB n pefrrnnr-rcoHrpo.rrro j\bl
1)O1nacmu npuJaeHeHu.t KownbnmepHbtx mexHottozuil e HayvHbtx uccnedoeauwy u

pacuiitnax.
2) O6u4ue npuHqunbt nocmpoeHun MameMamutecKLx uodeneil.
3) O6ryan cxeMq npoeedeuua KoMnbnmepHozo eKcnepltMeHmq.
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4) PazuoaudHocmu u npuJvtepw npozpaJvrMHozo o1ecneveuun, ucnoJrsyeMoeo 6

uccred oqaHutrx u uH)rceHepHbtx pqcvamax.
5) Cpaeuumetauatil aHatrk) npozpaMr,nrbffi cucmew, ucnoflb3yeA4btx 6 HayttHbtx tl

pacqemffic.

6) Cnocodut nydnurcat4uu p%yilbmqmor HayqHwx uccnedoeauuil.
7) Ocuoeuute peilmuuzu HayqHwx usdauuil u npuHqunw ux QopuuponqHun.
B)o6sop npozpaMJvutbtx cpedcme, ucnorwyeMwx npu ny6nurcaquu p%ynbmqmor

uccIeoo6aHuu.
9)Ilounmue HayqHozo npuopumema. RounwomepHwe cpedcmea 3aLqumu u

HAyqHOzO np%Opumema.

flputrepnufi uepe.renb BorpocoB n peftrunr-xonrpo.rrro Nb2
I ) Apxumercmypct u ocHonrbte 6 osv,toJtctr o cmu cucmewu MATLAB.
2) Cnocodu onucaHufl u uHuquaru3at4uu Mamput4 e MATLAB.
3) BwnonueHue onepat4uil uad dauuatuu 6 cucmeMe MATLAB.
4)Ocuoeuarc so3woJtcHocmu 6u3yanu3ar4uu dauuaw e MATLAB.
5) Onepamopbt 6em6neHun 6 n3wKe MATLAB.
6) Onepamopbt quKra s .fl3btKe MATLAB.
7)Ilpo6neua $paesweumqr4uu nqilnmu e MATLAB u cnocofiat ed peuteuun.
8) Cnocodat yner#teHut cKopocmu pa1omat MATl"AB-npozpaA4tvt.
9) Ocuoeuure Go3MoJtcHocmu npoQuilupostt4uKct .MATLAB u cnoco6at ezo ucnorbsonaHun.
10) ApxumeKmypa nctpumerbHbw sbtttucreuuil e MATLAB.
I 1 ) onepamop p ador : cuHmaKcuc, cno co 6ut ucnoltb3os aHwt, o zpaHuq eHun.
12) Pectcuu spmd: cuHmoKcuc, ocHonHde fiynrcquu onucaHrut pacnpedenduuutx

ozpqHuqeHun.

13) Cnoco6at u.Mnopmo u eKcnopma dauuutx 6 cucmeMe MATLAB.
14) IlocmpoeHue zpabuuecrcozo uumepfieilca norb3onamert e MATLAB:

6 O3Jv\ACrcH O CmU, Cp e d cm6 a u o ?paHuueHun.
I5) Ocuottuarc Qynrcquuu o1nacmu npurvreHeHun cpedw Simulink

IlpurvrepHrrft uepeueub BorrpocoB n pefrrunr-rconrpo.nrc J\b3
r)
2)

,
4)

,
6)

7)

8)

Apxumercrnypa u ocHosHwe 6o3Mo)tcHocmu zucmeuw Mathcad.
(Dopuamat 

Q ailaoe Mathc ad.

Ocodeuuocmu gbtno.nHeHufl ct tJvtnoJtbHbtx qbtttucneuuil e Mathcad.
Ocodeuuo cmu nbtnotrHeHun ttucneuuwx pacudtnor s Mathcad.
Brcyatusaqun dauuam e Mathcad.
Cuurnarccuc u uHcmpyJweumapuil npozpaA4MuponaHrlfl a Mathcad.
I'Iunopm u eKcnopm dauuutx e Mathcad.

,[otg.ueumuposaHue e Mathcad u uHmezpot4rrt c nHeutHuJwu npoepcuv7rtHbrMu

5.2. Ilpouell(yroqHafl arrecrallr.rfl rlo LIToraM ocBoeHr.rq Ar,rcqurrnlrHu (exsanaeu),

Ilpnlrepuufi nepeueub BorrpocoB K 3rc3aMerry
1)o6ryue npuHqunbt nocmpoeHut MqmeMamuqecKux uodeneil u npoeedeuun

?KCnePut'teHma.

2) PazuoewdHocmu u npu ,tepu npozpa^MMHozo o1ecneueuun, ucnorb3yeMoza 6
uccne)oeauutx u uHuceHepHbtx pacvdmax. Clpaeuumenauwil aHqJru3 npozpa^I,tJnHbtx
ucnoilwyeMux I HoyttHbtx u uHilceHepHwx pacq2max.

3)Cnoco6at ny1nurcat4uu p%ynbmqmor Hayquwx uccnedoeauuit. Ocuoeuarc peilmuuzu
usdauuil u npuHqunbt ux fiopuuponaHun.

4)o6sop npozpot4JvtHbtx cpedcme, ucnorwyeMbtx npu ny6nurcaquu puyilbmorno7
uccnedoeauuit

5 ) Apxumercmypa u ocH o6Hue 6o3MoltcH o cmu cucimewu AIATLAB.

HO6HWe



6) Cnoco1ut onucaHun u uHur4uailrcaquu Mamput4 e MATLAB.
7) ButnonueHue onepaquil ruad dauuuruu 6 cucmeMe MATLAB.
8) Ocuoeuute BnMoctcHocmu nrcyanrcoquu dauuutx e WTLAB.
9) Onepomopbt nemlreHun u quKna B fl3wKe MATLAB.
I 0) Cnocodat yneruteHut cKopocmu pa6omut MATLAB-npo?pa.^,uvt.
I I) ApxumeKfinypa nqpatmerbHbtx Bbtqucilenuil e MATLAB. Onepamop pador. Pecrcuu
12) Cnocodat u.Mnopmo u sKcnopmq dauuutx B cucmeMe MATIAB.
13) Ocnoenarc Qyum4uu u o6nacmu npurvteHeHun cpedat Simulinh
14) ApxumeKmypa u ocHonHue 6o3Mo)tct-tocmu c'ucmewu Mathcad,
l5) @opuamur Qailnoe Mathcad. Oco1euuocmu nwno#teHut cuJanonbHbtx nbtqucneuuil e
l6) Oco6euHocmu nbtnorHeHun vucneHHbtx pacvdrnoe e Mathcad.
17) Buzyutuzar4un dauuuffi e Mathcad.
18) Cuumarccuc u uHcmpyweumapuil npozpcuvtwuponmfln s Mathcad.
19) uunopm u eKcnopm dauuam e Mathcad. tr4umezpaqun c 6HeutHu.^,tu

cucmeMal4u.

5.3. CavrocroflTeJrBHal padora o6yuaroqerocr.

CanrocxlsreJlbHail pa6ora cryAeHToB rro rt[cq]r[Jrr4He <llporpaMMHoe o6ec
MareMarllqecKplx lI I,IHXeHepnrx pacudToB)) BKJIIoqae)T B ce6r cne4yronlrre Br4Abr Ae.flTerbH

1) npopa6orry yre6Horo MareplraJra rro Korrc[eKTaM, y.re6uoft n Hayruoft n
qI4cJIe rlo BorlpocaM, He paccMorpeHHbM Ha ay4trropHblx 3aHtrLIflX;

2) uo4rotoBKy K na6opatopHblM 3ansrr,rxir,r, rpe6yroqyro coBMecruofo BbrrroJrHeH
rpynllaMl4 cryAeHTOB paccMarpl4BaeMbx Ha JreKqr4rrx orAeJrbHbx BorrpocoB Hc
MATLAB v Mathcad:

3) no4roroBlcy rro BceM BI4AurM KoHTponbHbrx MeporrpuflTvtit, B ToM rrr{cJre K TeKyrrIeM
gnanr,rfi u npoMexyto.rnoft arrecrarluu.

Bonpocrr AJrfl caMocros.reflbHoft pa6oru cryAeHToB
IlpozpauuuponqHue s cucmewe Mathcad.
Ocuosuue 6o3woJtcHo cmu cucmet tut Mathematica.
Ocuoeuute qosMoJrcHocmu cucmet4ut C OMSOL .

o6sop uHcmpy^4eHmanbHbtx nqKemor MATLAB (MArr^/lB Toolboxes ),
Ilpoepauuuute cnoco6u uacmpoirrcu epafuuxoe e WTLAB.
Irpoepatwuarc cnocodat cosdauun eosuo:ucuocmeil uHmepoKmusHozo

norbs oe amenn c ep aQuqe cKuJtu o du ercmauu MA.TLAB.
Ocuoeuarc soswoltcHo cmu MATLAB Compiler.
Cosd auue pacnp ocmpaHnewwx MATM B -npunocrceuuit.
BosuttJtcuocmu cepruca arXiv.org u npuHqunu pa6omat c HILM.

Ocuonnnnu ficrorlHl{Korr,r Iau(fopnaarlr4n nra BErrroJrHeH}r{ caMocro.f,Tensnofi
c[paBoqHble rloAct4creMbl I,I o(fuqzamurre cafiru [porpaMMubrx rraKeroB, r43) {aeMbrx
ArIcqIznJII'IHu. B xoAe caMocrotremnofi pa6oru cryAeHTbr AoJrxHhr rro3HaKoMr,rrrcr c co
cooTBercTBylonq[x pecypcoB, LIMeTOqLtM OTHOrrreHrze K paccMaTpr.rBaeMbrM Ha neKrlr,rsx
3a!.aH.vflll la6oparopuux pa6or 14 K Bonpoc€rM AJrf, caMocrorreltuofi pa6orrr.
peKoMeHAyercg caMocrotreJlbHo [poaHanr{3r,rpoBarb r{ rracrl,IrrHo peiurr{3oBarb rrpl,IMepbl,
clpaBoqHbrx MaTepr,ranax.

r)
4
,
4)
s)
6)

7)

8)
e)

(Don4 orleHoqHbD( Marepr.ranon (OOM)
c(!opuraponaHrrocrr{ rorranereHqrafi o6yrarorqzxcx
AOKyMeHTOM.

AJrr rrpoBeAeHr{r aTTecTarlrar{
no AlrcqutrJrr.rHe o(f opulrercr oT bHbIM

) TTIfl

B TOM

' 
MAJIbIMI4

vfl. cuaTeM

KOHTpOnIo

.f,BJI'IOTC.f,

B paMr(ax

ep)KaH14eM

IIpOCaM, K

pr4 srqM
.IIAHHbIC B

ypoBHt
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\

.f i"
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6. YIIEEHO-METOAIIqECKOE I4 I,IHOOPMAqI{OHHOE OEECTIETIEH
.[UCUUITJII4HbI

6.1. Kulrroo6ecueqeHHocrb

Hautvrenosanne Jrr,rreparypbr : aBrop, Ha3BaHr.re, BrrA
vt3 EaIILIfl ., I,I3AaTeJIbCTB O

foa
VT3TAHUfl,

KHI4f OOEEC|IEI{EHHOC 'b

Harulque B gJreKTpoHHoM KaraJrc e 3EC
Ouronnas nllrreparypa

l. frurar, A. M,ATLAB. Teopux u rpaKrr.rKa / Auoc fzlar
; nep. c asrn. H.K.CuoneHrIeBa. - 5-e us4. - Mocrna : AMK
flpecc, 2017. - 416 c, - ISBN 978-5-97060-183-9

2017 hltp : I I znanium. com/c atalo g/pro duc 1027816

2. lhroxoururon, K.3. MeroArr parpa6orru
MaTeMaTIlFIeCXUlr nao.(eneft u BbIqI,IcJIIITe;rrnrrfi
sKc[eprrMeHr na 6ase rraKera Matlab : Kypc JreKur,rft / K,O.
flnoxouruxon. - M. : COJIOH-IIp.,2017. - 628 c. -
(Fra6rzorera cry4enra). - ISBN 97 8-5 -9 13 59 -21 | -B

2017 http J I znanium. c om,/c atalo g/pro duc t015051

3, ,{yen C,2., PerueHue 3aAaq MareMarlrqecKoro
MoAeJr4poBaHrlur B crrcreMe MathCAD : yre6uoe
noco6ue / [yen C.14. - KasaHr : LlgAaremcrso KHI4TV,
2017. - 128 c. - ISBN 978-5-7882-2251-6

2017 https ://www. studentlibrary.rulbook
5788222516.html

SBN978

,{ononxlrrelbHar Jrr{Teparypa
l. Vuclenrnre MeroAbr n nporpaMMr,rpoBaHr4e: y.re6Hoe
noco6rze / KonAaes B.[.; lloa pe4. farapunofi JLf. -
M.:I,I[ OOPyM, HIIU I{HOPA-M,2016. - 336 c,: 60x90
I / I 6. - (npoQeccr{oHaJrbHoe o6pasonaHue) (Ilepenn€r
TErI) rsBN 978-s-8 I 99-0333-9

20r6 hltp : I I znanium. c om./b o okrea d2. php
6692

book=54
l

2, MoAelu lapanneJrbHoro [porpaMMnpoBaHrrf, :

llparrr,r.recroe noco6rae / Oe4oron H.E. - M.:COJIOH-IIp.,
2017. - 392 c.:60x88 l/8. - (Eu6luorera npoQeccuouana)
ISBN 978-5-9 t3 59 -222-4

2017 hltp J I znanirtrm. c om/c atalo g/pro duc /858609

3. Cap,uar JLB., Korr,lnrrorepHa{ MareMartrKa: Vse6Hoe
uoco6ue AJrfl By3oB I II.B. Caplan; fIoA peAaxquefi
npoQeccopa B.E. Crapnvenro - M. : fop.ruar lvlyrfl. -
Terenou, 2016. -'264 c. - ISBN 978-5-9912-052i-6

2016 https ://www. studentlibrary.ru/book
5991205276.htn[

SBN97B

6.2. llepuoAurrecKrre u3ilamnfl,

l. Becrnur KoMlrblorepHbx r,r r4H(bopMarlr4oHHr,rx. rexHoJrofr4fi,ISSN: 1810-7206.
2. Computerworld Poccns, ISSN: 1560-5213.
3. Mup IIK,ISSN: 0235-3520.

6.3. llurepHer-pecypcbr

1. PagAen (MATLAB)) Ha cafire I{eutpa fiHxerrepHbrx rexuoJrorufi u ruo4erup onasuts I
Aocryna: https ://exponenta.rL/matlab

2. PTC Mathc ad I I P exuM Aocryrra: https :i/www.mathcad.c om/rul
3. COMSOL Multiphysics@ fIO AJUI MynbrraQzszuecxoro MoAerrarpoBal:zs.// Pexrrarvr 4or

https : //www. comsol. ru/

7. MAIIEPI,IAJIbHO-TEXHI,IqECKOE OBECIEIIEHI,IE AIICUUIJIIIHbI

,{nr pearru3ar\vtv AaHHofi AI,Ic{r[nI4Hbr ]rMer(lrcr clerlvanbHbre rloMerrlgHrrt Ant npol
3a]JflTLrir neKrIHoHHoro rl4lra, na6oparopHbx 3aHJrr.afi, TeKyrrlero KoHTp oilr_ u [poMex]
arrecrarluu, a raKxe froMerrleHrrfl AIrfl caMocro-f,Tenr,nofi pa6orbr,

PeNrzlrr

EHI4g
quofi
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Лабораторные занятия проводятся в компьютерном классе (100-3,
аналогичной аудитории в зависимости от сетки расписания).

перечень используемого лицензионного программного обеспечения:
1) MS Word;
2) MATLAB;
3) Mathcad.

Рабочую программу составил .Фи нА.
(ОИО, должность,

Рецензент
Генеральный директор ООО <ВладИнТех>

722б-З,511б-З или

А.В. осипов

Аракелян С.М.

(место ность, ФИО, подпись)

программа рассмотрена и одобрена на заседании
Протокоп М1 от 30.08.2021 года

кафедры физики и прикладной математики

Заведующий кафедрой Аракелян С.М.
(ФИО, подпись)

рабочая программа рассмотрена и одобрена на заседании учебно-методической комиссии
направления 12.03.05 JIазерная техника и лff}ерные технологии
Протокол Jtlbl от 30.08.2021 года
Председатель комиссии

ЛИСТ ПЕРЕУТВЕРЖДЕНИЯ
РАБОЧЕЙ ПРОГРАММЫ ДИСЦИПЛИНЫ

Протокол заседания кафедры JФ от 9.-'' ',-/ года

Заведующий кафедрой

Рабочая программа одобрена на2О учебный года
Протокол заседания кафедры Jr,lb года

Заведующий кафедрой
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а
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(ФИО, полпись)

Заведующий кафедрой.

учебньтй года


