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1. rIEJrr4 OCBOEH Lrfl [vrc\r4rrJrr4Hbr

BeLltHrnr't Sanropolr rorroroBKa ct,eqzanncroB 4ru pa6orbr B pi*nr4 r{H6rx o6lacrsx Hayr<v r.r rexHr4r(r4flBnflercfl' I4x )MeHI,e pa6o'arr Ha I(oMrlblorepe: xopolxr4e HaBbrKtr B r4crroJrb3oBaHr4r4 coBpeMeHHofoMcrluHoro a orIeHB pa:Hoo6pa:Horo rlporpaMMHofo o6ecneqeur4-{ nepcoHaJrbHr,rx OBN4, [puobpereHHbre
HaBbIKr{ AonxHbr 6uru na ypoBHe pe[poAyKTr,tBHo_ Bopqec.Kr4x, a garqe _ TBoplqecKr4x Bo3MoxrHocrefr enpuMeHeHI'Iz' Ide"rrr ocBoeHrrfl ArrcqurlJrrruu <Kouruaiapno* colpoBolr(AeH'e HayqHbrx r4ccJreArcBaHr4rz)- pa3Br.rrr4e no4o6utx HaBr,rKoB.

[r a 4ocrz)r(eHr4fl rlenv npeAr oJraraercr peneHr.e cneAyrox_rlrx 3aAaq :

' 3HaKoMcrBo c npo6lenaarzxofi conpeMeHHLIX Mero.qoB, TexHonofzft no4roronKrr rr aBToM drLrcarfLl.rpelreHr4s HayqHbrx 3alJaq;
o rlpaKTI'IqecKoe ocBoeHI4e eoslroNuocrefi, IIperocri].Br.seMbrx coBpeMerrHbrMr4 rrpofpaa4MHbrMr4

rlaKeraMlz HHlKeHepHbx pacveron, B nepByro oqepeAb, [aKeroM MATLAB:
' ocBoeHr4e cpercrB o6pa60rxz u [percraB reH,fl,pe3yrrbraroB perxeH,_s HayLrHbrx 3aAaq.

2. MECTO AT{CIII4IIJII4HbI B CTPYKTYPE OfIOtI BO

,{ucquuuua <KovnrrorepFloe corpoBo)r(reHr,re HayqHbrx accre4onaHafi> orHocr4Tctr K r{acrLr,
Sopuupyen'rofr ytawuuran'ru o6pasoBareJrr,Hbrx orHorrreHufi, S"rroxa E1 [ucqznJrprHbr (ruoaynz) y.re6Horo
NJIAHA.

llpr:pexnusl4Tbl .4IrcqI.''II'HbL z:yveuze rausofi rr4crlr4urr^Hr,r npoxorar n .rerneprou ceMe,crpe nolllpaerct Ha pe3ynbrarax I'i3yr{eHr4fl /l]aaTJ]aIIJII4I{: < 4nSopnraIII{oHHbIe rexHoJrofau e npo6eccuonra^uofi
Ae'flTeJlbHocrlr)' <MateMatara>, <ocHoeLI anropI4TMt43ar\krt u nporpaMMr4poBallfl.>>) <zuocrpauurril
.rI3bitK).

Pe:ylr'raru ocBoeHlrx rr'tory:r 6rt* IlcrIoJIb3oBaHbI B paMr(ax 6olruruucrBa ArrcqunnrzH rr rpaKTI4r(yue6uoro IIJIaHa' a raruI(e npI'I BblrlonHeHnkrnrrnycrnofi xearzcpzxaqrzoHuofi pa6orrr.

3' IIJIAHPIPyEMbIE PE3yJI[,TATbI OB)/IIEHVIfl IIOAIaCIII4UIpIHE
rlnzrHupyevrble pe3ynbraru o6yveH'4.s ro Ar4crlr4[nr4He, coo'HeceHHbre c nnaHzpyeMErM]r pe3ynbraraMr4ocBrleHrir OfIOfI.

Kol $oprt,rnpyeMbrx
rcounereuqzfr

YposeHs ocBoeHilt
KOMneTeHUHH

[InaH n pyerr,t bre pe3yn brarsr o6yueur,rr lo a7s rrz nn H H e
xapaKTepr43ytox lHe 3Tar br $op ir,t a poaaH l.r.n r(oM rrere H uu fi

nor(a3areJl H ocBoeHHr Kounereuqu u )

qacTur.|Hoe

ocBoeHHe . tph3hqecK4e v MaTeMaTHqecKLle 3aK()Hbt 14 MOL1I|L4

Qu:nuecxux npoueccoB, re)t(aqr4x B ooHoBe npaHuhn(lB
AeficreHq o6beKros HaHorexHoJt orlvl 11 MHKpocr.JcreMHoR
TCXHHKI4.

Vuerr:
. peuarb 3a4aLtn, tzcrloJ]b3oBarb MareMarll.{ecrcafi al'na1tar v

qr,IcJr eHHbr e M eToAbr KoMnbIoTepH O f O M OAeJr up o BaHLrfr
o6rexros HaFrorexHon olvtu 14 M r4Kpocr4 cretrHoh rexs n xu.

Bla4ert:
. MaTeMaThqecKr4t\4 afrnapaToM h MeTOAaMn KOMftr,rcTeDHbtx

rexHoloru il Anr MoAen 14poBaHH, o6.seKros
HaHorexHoJr ot,vu t4 M HKpocHcrev soil rexsu rcu.

qACTHTJHOE

ocBoeHI4e . MeTOAbf aHaJrv3a u QVCTeMUTt43auuvl pe3ynbraToB
uccreAoeaunii.

Vuers:
o npe,qcraBntrb pe3yrrbrarbt HccJteAosaHvl fi B BI4Ae Hayl*rbtx

orqero B, ny 6 tut<aqnit, n pe:eurauz ft .

BlaAers:
. HaBbrKavra o6pa6orKu p%ynbraroB r43MepeH nir u ouenx,u
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4. OEbEM rI CTpyKTypA AIICUI4TIJIIIHLI

Colepxasrre JrercrrnoHHbrx 3aHrrrnfi rro AHcurnlJruHe
Pa:Ael 1. BeeleHue B MareMaruqecnoe MoAeJrnpoBanue r.r KoMrrbrorepHbrii 3Kcuepr{MeHT.I) Baedeuue' o6u4ue c^edeHun o .I4ameMamt[tecre* uodenup^oaauuu Lt Ko.n4nblo],nepHoM

sKcnepuMeHme. IlpozpqMwHbte cucmeMbt dnn uayuuutx u uH)rceHepHbrx pacLtemos (Mathcad, Maple,
Mathematicq, COMSOL u dp.).

2) o6sop 6o3MoctcHocmetf, cLtcmeMbl MATLAB, Cpaeueuue c anbmepHemu1Hbt^Lt cLtcm,eMeMr.
ApxumercmypQ cucmeMd MATLAB. Pecrcuuut pa6omu G cltcmeMe MAT-AB" ocuoauute one4tamoT2br
u Qyurc4uu dnn uameuamuttecKux pacuemoo Lt lbtnotrHctHun KoM.nbrcmepHbtx sKcnepuMeHmoc,3) fpa$uuecrcue Bo3Mo)tcHocn' cucmeMbr MATLA,B. IrIx cpaaieuue c *osMo)tcHocmflMu
an b m e p H amu 6 H btx c 11 c /;n e A4.

PasAer 2. cucrema r{m(eHep'brx u HayqHbrx pacqdToB MATLAB.
4) Ynpaanntoulue KoHcmp,yKl4uu.flsuKa MATLAB. Onmuuusar4un ucnonbsolaHu.fl pecypcos a MATLAB.5) Ocuoaut npozpaMw.Hozo napqnneilu3Ma s MATLAB.
6) Bostrocrcuocmu MATLAB no uHmezpat4uu c dpyeuuLt cl,rcmewaMu. Irocmpoeuue zpaeu,tecKo?o

uumep(teilcct noJ'Ib3onan'ten,fl. Ocuoauute 60sA4olrcHocmu cltedut Simulink.
PasAe,'I 3. O6pa6orr(a u rrpeAcraBJreHr{e pe3yJrbraroB HayqHr,rx lrccleqonaunfi.
7) O6sop Bo3wo)tcHocmeil ny6nuKat4uu psynbmamoc HatyltHbtx uccnedoaauut) u ueo6xodttuc,eo dnn

7mozo npoepaMMHozo o6ecneqeHun (uayuuue u.sdauun u ux peumuH?.u,' meKcmo1bte tl zpa(hutlecKue
pedarcmopar).

8) Cucmeua KoMnbnmepnoil a€pcmrcu TeX.
9) IIpo6neuu sou4umbl uHmer'IneKmyanuuoit co6cmaettltocmLt a xode HayLtHbrx uccner)ctaauuu.

Ko unurc me pu u e u e m o d br s au4umbr uH m e J,tn eKmy an u u o u c o 6 c m a e u u o c mu.

Cogepxanne .na6oparopHr,rx sanqrufi
Parge.l 1. BregeHue B MareMarrrqecKoe MoAeJrrrpoBaHlre ul) Cuuaonuuure ldttucJ,reHun G cucmeueMathcad.
.2) Hacmpoilrct cucmeMd MATLAB. paspa1omKa u 3crnycK M-eailnoe.
-7) Busyanrcaqun p%ynbmamo, BbrltucneHuit a cucmeue MATLAB.
FasAer 2. czcrenra rrmffeHepubrx n HayqHbrx pacu€ron IIv{ATLAB.l) Onmuuusa4un ucnonb3olaHuu pecypcos a MATLAB.

T

IIO AI{CqUIIJ'IHHe

KoMrrbrorepHrrfi 3KcrreprdMeHT.



2) Aamoa'tanxusaqun KoMnuomepHo?o 3Kcnepu^eHmq a hIATLAB.
3) IlapannenbHue Bduttc.neHun a MATLAB.

fa:1e13. O6pa6orna u rrpegcraBJreHrre pe3yJrbraron HrayrrHbrx uccleqorannfr.I) Irodzon'to\Ka onucaHun p%yrbmamoa uccnedoeauuu c ucnorrbsonauueu AIS Word.2) Irodzomo7Ka onucaHu' p%ynbmamo, uccnedoaauuit c ucnonbsolaHueM cucmeMbl aepcmrrcu Tex.//(+ Lt.)

5. OEPA3OBATEJILHbI]TI TEXHOJIOfI4I4B npenoAaBaHI4r4 AMCUU IrnHHbr <<KounuomepHoe conpo60Jtcdeuue HAyLrHbtx uccnedtg6*HUU>>I4cllonb3ylorc's pa3Hoo6pa:uue o6pa^:onareJlbHble rexHoJrofr4r4 Kar( TpaAzur4oHHbre, Tar( 11 c nprrMeHeHr4eM
aKTr4 B Hbrx ta t4 HTepaKTr4BHbrx M erolo B o 6yueHrt r.

AKrusHrre r4 r4HTepaKTrzBHbIe MeroAbr o6yveuua :

- Pas6op KoHKperHbIX clrryallufi (nce JIeKIIr,roHHbre 3aHflTkrfl;nce ra6otrlaropHbre zaunut);
Pa6ora B ManLIK rpynrrax (nce na6oparopHbre 3aHflTtl,caMocro.[TenbHaq pa6ora);
Yponnenaa lz{l$epeu uva\vfl (xoHrpolrubre M,3ponp nxrux).

6. OUEHOIIHbIE CPBACTB A TNflTEITYIIIIIfO KOHTPOT.fl YCIIBBAEMOCTtrI,
IrPoMElItvroqHorZ nrrBcrAIII4pI rro t4TOrAM ocBouHvrflAr4crlr4rrJr?tHbr r4yqEEHO-METOAI4TIECKOE OEECIETIEHI4E CAMOCTOTITEJTbHoIZ panrorrr

CTYNEH:fOB
Teryrqufi KoHTpoJrr, y crreB aen{ocr}r cryAeHToB

flpuuepHufi nepeveur, BorrpocoB r pefirunr_xourpolrc J\b1
J) O6nacmu npuJv.eHeHun tioMnbnntepHbtx ntexuonozui,t e HayLlHbrx uccner)oeuuunx u

pacu€max.
2 ) o 6 u1u e npuHqunbr no c mp o e H ut M am e M amtllt e a{ux u o d e n e u.
3) O_6u1an cxeMa npoeedeuun sKcnepur4eHma.
4) PasuoaudHocmu u npuJvep o1ecneueuu:r, ucnonbsyewozo G HayltHbrx uccJtedolouunx u

uHuceHepHdx pacuemux.
5) Cpaeuuntenuuutti aLMJnl:t npozpa.I4MHbrx cucmeM, ucnone)vewbm 6 HayttHbtx lt uH)rceHepHbrx pacttaimax.
6) Apxumercmypa u o cHoBHde 6 uM oJtcH o cmu cucmeMut MA||LAB.
7) Cnoco6ut onucaHun u uuuquailusaquu A4ampw4 a MATLAIT.
B) BurnonueHue onepqLruti uad dauuutuu B cucmeMe MATLA,E|..
9) ocuoauute ,osMoJtcHocmu srcyalrrcat4uu dauuurx a MATL.AB.

t)onepamopo,un*unlrlrXY::T:#;o;;;;"BorlpocoBrcpeft 
ruur-rcourponro'Nb2

2) Onepamopbr t4uKna 6 nsblKe MATLAB.
3) Irpodneua (tpazueumat4uu narwnmu s MATLAB u cnoco6L,t. ee peuteHun.
4 ) C no c o 6ut y6 eJxuv e H un c t{ op o c mu p a 6 o md MAT LA B _ np o ?p oM.M .

5) ocuosuute BosMo)tcHocmu npoilunupoluluKa MATLIB u cnoco,ut ezo ucnorbsolaHun.
6) Apxum e rcmyp a nap annen bHbrx BbrltltcJ,r eHuu a AIATLA B.
7) onepamop parfor ; cuHmaKcLrc, cno co 6ut ucnonb3o, qHun, ozpaH t tlt eHun.
8) Pecrcuu spmd; cuHmaKcLtc, ocHoGHbIe Syurcquu onucaHun pacnpedeneuuutx darmatx, oepaHuLteHun.
9) Cnoco6u uMnopma u oKcnopma dauuutx 6 cucmeMe MAT|AB.
10) Ilocmpoeuue epaQtuttecKozo uumepSteilca noJ,rbsolamenn 6 MATLAB; ocuo,Hbrc ,os^o)tctilocmu,

cpedcmaa u ozpaHuHeHun.
I I) ocuoauwe Qyurct4uu u ct1nacmu npu^eHeHun cpedur simurink.

coB n pefiruHr-xourpo,urc jYb3

e0octtt tttti.
nbr rlx rlopuupoeauun.
btx npu nydnurca4uu puyrxbmanxos HaryqHbrx

utlJ{eHepHbtx



4) oco^euuocmu nodeomoarcu meKcmoB c noMorl4bn) ctrcmeMbt aapcmrcu I'eX. /locmou,Hcm6a
u e 0 o cmamrcu d auu o ti cucmeM br.

5)

6)

o_cuoauute npuHqun cucmeMbr *epcmKu
Irounmue HayvHozo c.pet)cmect salqumbt
npuopunxema.

TeX.

u nodmaeptcdeuun ttaylLHozo

6 HqyqHwx ucue)oraHunx u
ucnon8yeM.btx G HaytlLlbtx u

IlporrrexyrorrHaq arrecralluq rto uroraM o cBoeHlrq Aucrlfiflrnuu (:a.rir).

r) o6u4ue npuHqunbr ,",*i::#"'X;;,tr:;;:::.::'"o;:::,l,li*,nn 
ooaedeuun KoMnbromepHozo

SKCneputveHma.

2) PasuoaudHocmu u npuMepbr npoepa,I4.I4Hoeo o1ecneLteHr,n, ucnoJx^ye.l,toeo
uHrceH epHUX p aca e m.ax. cp aauume,tuuutil au aau3 np o 2p a.^,MHbLX C\,rcm eM,
uH)rceHepHux pacu€max.

3 ) Apx um e rcmyp a u o c H o B H br e G o s Mo Jtc H o c mu c u c m eMut Mr!. T L A B.
4) Cnocodur onucaHun u uHuquaJrusat4uu Mampuq e MATLA,.B,
5) ButnonueHue onepaquir uad dauuuruu B cucmeMe MATLzTB.
6) ocuoauute 

^osMolrcHocmu 
su3yal,ru3at4uu darmutx a MAT[.A\.

7) Onepamopu 6em6rrcHun u 4uKna 6 ,rsburc MATLAB.
8) C no c o 6ur y6 eJx wt e Hun c K op o c mu p a 6 o m at MA T LA B -np o ?p a.Mr14.
9) Apxumexmypa napaJ'tne-nbHblx nbrltucreHuu a MATLAB. A',nnpon op parfor. petrcm.r spmd.l0) Cnocodur urrrnopma u arcnopma dauuutx 6 cucme^e A/L|\LAB.- 

'

11) ocuoauue Qyurcquu u o1nacmu nputveHeHun cpedut simrurink.
I2) Cnoco1ut ny1nurcaquu pzynbmamor Hayl#tutx uccnedonaHU[t. ocuoeuute peumuuzu HayuHbtx tasdauuit

u npuHqunbt ux eopuuponqHun.
I3) O6sop npozpql4wHutx cpedcm6, ucnorb3yeMbrx npu ny6nu HayttHbrx uccnedoaauu;t.
14) Ocuoauble npuLtqunbr u ynpalnnroulue KoHcmpyKt4ult I,eX. /locmouHcmlq u

ued o cmamrcu dauuoil cucmewd.
l5) Irounmue HayttHozo npuopumema. KoununmepHbre cptzdcmea 3au4umbt u nodmaepacdeuun Hrx)tltHozo

np u o pum e m a u uHm en,n e Kmy arxb H otj c o 6 cm e e uH o c mu.

caMocroqreJrbHaq paoora cryAeHToB no Al4cur4rrruue <KovnbrorepHoe conpoBo)KAeHr4e HayqHbrxucc,rreAoBauzil > gKnroqaer B ce6x cr e4yroqHe Br4 Abr Ae.rrreJrb HOCTT,I :

l) npopa6orxy yve6Horo Marepnana ro l(oHcneKraM, y.:reoHofi a uayvHofi n?rreparype, B roM rrlrcJre ,,o
B OlrpocaM, Fre paccM oTpeHHr,rM H a ayAI4 TOpHbrx 3aH.STI4.SX,

2) no4roroBKy K la6oparopHblM 3aH.f,Tunw, rpe6yrouyrcr coBMecrHofo BbrrroJiHeHr.rr MaJ,rbrMr4 fpyn,,aMr,r
cTyAeHToB paccMaTpI{BaeMbIX Ha JIeKIII{{X OTAeJIbHbIX BoIIpocOB prcronb3oB aHr4fl, cvcTenr MATLAB u TeX;

3) no4roroBKy IIo BceM BI'rAaM KoHTponbHbIX Mepo npuntwfr.,B ToM qr4cJre K Ter(yueMy KoHTponrc zuattuit
I4 npoMexyroquofr arrecrarlrr r4.

Boupocrr AJrfl caMo croareJrbHoii pa6 oru cryAeHToB
IlpozpauuuponaHue 6 cucmeM e Mathcad.
OcrLoauwe 6o3Mo)tcHocmu cucmeMu Mathematica
Ocuoeuute Bo3Mo)tcHocmu cucmeMu COMSOL.

'B Toolboxei.
tB.

2 p a.Kmu6 H o z o 6 3 q.uJ14 o d e il c m a un n o jI b 3 o 6 a m e n n
c z,pacfuu e crctLu u o 6aercma.n4u MATLA B.

uuu.

omd c HLut.

(Donl oIIeHoqHbIX cpeAorB Ant npoBereHl4s arrecrar\hpr ypoBH.s ccpopvrrzponaHHocrr4 ronrnereuqzfi
o Oyvaroulzx c.f, il o Ar,rcqulnrrH e o $ opurrercr orAeJrb HbrM .4o r(ylv{ eHTo M.

t)
2)

J)
4)

6)

7)

B)

e)



7.1. Ksuroo6ecueqeuHocrb

HarlMeHosaH re turepeny pbr : aBrop,
HA3BAHI{E, BVT LB TAHTIfl, I{3AATEJII,CTBO

KHI4f O O BEC II ETI EH HOCTb

T(OJII{qECTBO 3K3CMIIJI'DOB
n3laHz.it s (ira6rHoreKe BnfV
B coorBerclBlrz c @fOC BO

Haruque a uexrpouHofi
6a6nrzorere Blfy

OcHoeHaq,rrrepary;ra,k
l.lzlar, A. MATLAB. Teoprzr,4 

"paKrrrKa/Alroc fular ; nep. c anrn. H,K.CrraoJreHueBa.
- 5-e ilsA, - Mocxea : IMK ilpecc, 2017. _

4l 6 c. - ISBN 978-5-97060-t 83-9

http: I I znanium.com/catzrlog/produ
ctlt0218t6

2. Ihoxornunor,@
MareMarrqecKllx tuoAenefi u
srrqEcrureruHrrfi 3KcnephN4eHT Ha 6ase
Ilar(era Matlab : Kypc ,reKuzE / K.3.
flroxorunxon. - M" : COJIOH-fI1t.,2017. _

62il c. - (Eu6rnorerca cry4eHra). - ISBN 97g_
5-9r359-21 t-8

http: I I znanium, com/cata.log/produ
ctl1015051

cr.JcreMe LaTeX / Jlreoecxnf, C.M. _ M.:
Ha;ulroHaruHrrft Orxprrrrrii Vnaaepcnrer
"l4lHTyl4T", 2016. - Terc.r : uer<rpoHnsrfi //

3. Jlreoncxnfi C.M" p"6ora B

3BC "KoncyrbraHT cryAeHra,, : lcaht

httpr; ://www.studentl i br.au.y. ru/ Doo
k/intuit 3 l5.html

lloa peAaKrlr.rer; npoQeccopa 
'8.8,

Crapnueuxo - M. : fopr.{aq ruHufl
Tererov. 2016. - 264 c. - tSeN SZS_S_sgtZ_
0s21 -6

4. Capaax JI.B., Kon,rlslorepHa, MareMaruKa:
Vqr:6Hoe noco6He anr By3oB / JI.El. Capaar<l

https://www. studentl ibrary.rulboo
k/l S BN 97 8 5 9 9 1 20 52't 6.hrtnl

[ono,ruurelbHafl rH
l. t{uc,reHHure MeroAbr l.t

flporpaMMhposaH14e; V,Je6uoe noco6ue /
KonAaee B.[.; floa peA. farapzuoi ILf. -
M.:?|[OOPYM, HI4t l t4HOpA-M, 20 I 6. _

336 c.:60x90 1/16. - (llpo$ecczoHaJrbHoe
o6pa:oaaurae) (llepenn€r TEII) ISBI\ 97g_S_
8 I 99-0333-9

http : I I znaniutn. co m/boo k r ead2.ph
p?book:546692

2. Moaeru napuLlJrenbHofo
rpo ryaMMlrpo BaHr.rr: flpaxra vecxoe noco6ue
/ (De:Aoroe 14.8. - M.:COJIOH-ftp.. 2011. -
392 c.:60x88 li8. - (Ba6rnorexa

ISBN 978-5-9 13 59 -222_4

http : I I znanium. corn/catalo g/produ

3. CaQpouosa T.H., OcHoelr HayqHr,rx
r4ccJreAoBaHr4fi : yue6. loco6ue / CarppoHoea
T, H. - Kpacronpcx : C@V, 2016. - l6g c. _

ISBt{ 978-5-7 638-3428_4

https://www.studentl i brar-y.ru/ Doo
k/l S BN 9 7 B 5 7 63 83 428zLhtml

7 .2. fIepuoAu rrecKue H3AaHHr

1' Becrszr KoMnF,IOrepHbIX r4 l{HoopMarluoHHbrx rexHoJroft4fi, ISSN: 1g10-7206.
|2. Computerworld pocctrs, ISSN: 1560-5213.
3, Mzp IIK, ISSN: 0235-3520,

7.3. tr{HrepHer-pecypcbr

l ' Pasler (MATLAB)) Ha cafiTe I-{eHrpa IrH)KeHepHbrx rexHono n4ir u o,o6enupoBaHu,
Aocryna: https ://exponenta.ru/matlab

tl'. PTC Mathcad llPe>rcutrr Aocryra: https://www.mathcad.r:o mhul3. The LaTeX Project I I pe>xnwAocryn;: https://www.latex-proje ct.orgl

7' vqEE HO-METOAI4IIE CKOE I4 r{H(D OPMAUI4O HHO E O EE CrrEqBI{I4Ir
Ar4CUI4trJII{Hbr

llPe>xwtvr
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1) MS Word;
2) MATLAB;
3) Mathcad:
4) LaTeX.
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