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BIIMOII4 AO PIBH-fl OCBITHbOI IIIAIOTOBKT4 BCTyrrHr4KIB
llporpaua BcryrrHoro eK3aMeHy sa cneqia.,rrHicrro (llpr4KnaAua MareMarr{Ka)

ai4o6pa>xae cyvacHlrft crau qiei rariy:i ra KJrroqae ri Haftnaxrusiuri pos4i:ru, 3HaHHt
mlx ueo6xigHo AJrrr Bcrynarcrrrrx Ha HaBqaHrur 4o acnipaurypz.

Meroro BcrynHrrx nunpo6ynaur r<aH4u4arie a acnipaurypy sa oceitno-
riayroeurr.r pieHeM (AoKrop @iloco$ib> c[eqiarbHocri F1 - llpzxna4Ha MareMarrrra e

Bu3HaqeHu.fl plBHr 3acBoenur narepia-,rin ocHoBHr4x HopMarrzBHl,rx 4lrcqlrnlin qurly
npo$ecifiHoi ninroroercu 3 Merolo ix euxopncraHHr AJlr orpllMaHHr elruloro piena
ocsirr4.

lli4roronr<a i cx.na4annx BcryflHr.rx nr.rnpo6ynaur s4ificuroerucx sri4no s
po3KraAoM, 3arBepA)KeHVM AnpeKTopoM Iucrlrryry. [o cr<lra4anu{ Bcryrrur.rx
nrznpo6ynanr Ao[ycKarorbc n oco6u, sri Naaro$ Ar4rrnoM npo Br4rrly oceiry (ir,raricrp
a6o cneqia,ricr). Bcrynni nunpo6ynauru npoBoArrLcr 3a po3KJraAoM y Sopvi
rILIcbMoBux ei,4noni4eft Ha IlvraHH-rr ersaueHaqifinoro 6i:rera. V pasi cyvniuy rr{oAo
po:yuiuua clpoprr,rynronauzx y 6ileri TETaHB BcryrrHrrK Ma€ rrpaBo 3BepHyrr.rc.,r 3a
rro{cHeHHrM 4o vlenin r<onaicii. Tpuna-nicrr, BcrylHoro nznpo6ynaunx cxtaltae 2
acTpoHoMtrlHl IoAI4HI4.

llporxrov BcryrrHoro arznpo6yaaHu{ BcrynHr.rKri He Malorb npaBa
KOPI,ICTYBATHC-S NAO6iITHZTAZ TEIESOUATT,TII, IIJIAHIIIETAMU rA iH I,IMI{ CJIEKTPOHHI.IMI4
gaco6arrau :n'-rsry ra o6po6rlr inoopruaqii. TanoN :a6opoHr€rbcq Br4KopricraHrur
6ygr-axrrx Hocii'n in$opuaqii nporxroir,r Bcr nHoro nunpo6yeauru.

Ilporpaua BKJrroqae rarci uanpnurclr:
1. MarevarnqHe MoreJrroBaHHt

2. 9ucenrHe gzQepeuqiroeaHur ra inrerpyeauHx
3. llpaui MeroArr po:e'.asynannr crrcreM riinifinux anre6paivuux pisH_sul

4. Alre6paiqna npo6:relra BJracHr4x 3HaqeHb

5. Mero4u posn'x:ynanira crrcreM neriuiilurzx anre6paivuux i rpaucqeH4eunrux
plBH,IH6

6. 9ucemni MeroALr posn'.asyeaHH fl 3a/.arr. Koui 4nx ssr4qaiiur4x 4usepenqia"nrnux
plBH-qHB

7. rlucenrni MeroAr{ po:n'.asynaHnx rcpafionrax 3a1au 2.nfr. zs:aqafr:errx
guQepeHqia:nnux pienaul
8. 9ucenrHi MeroAr4 posn'x:yaannr 4il$epeuqia,'mHrax pinH_aHr B qacrr,rHHr4x

noxi4unx
9. Mareir,rarr.r.rHi lrero4ra onrurr.ri:aqii
1 0. Brzna4r<oni seru.ruHz. CroxacrzqHaft ercnepzvenr
1 1 . Kor',t6iHaropHlrft ananis ra reopix rpa$ie
1 2. MeroAlr po:r'xeyeaHnr sa4au iHsoplraqiilHoi 6esnerr
13. MeroAu ra iuSopuaqifiHe sa6e:neqeHHs
14. Mero4 olyxJrofo [porpaMyBaHHt



3AIII,ITAHHq NO ICTUTY fIO HAIIP-SMKAM
1. MareuaurqHe MoAerroBaHHq

1 . @isu.rHe ra MareMarrr rue MoAeJrroBaHux. fierepuinonani, enprzcrnuui, iuiraqiilni
ra fiuoeipuicrui naoAeli. BHyrpiurni ra :osHiuHi :6ypenna.
2. MarevarurqHi naoae,r i 4nuavivHnx npoqecie ir rocepe4xeHHMri fiapaMerpaMu.
.{ucxperui ra HerrepepBHi nporlecu. (Dasoeuil cran i KepyBaHH{. Koper<rHicrr
Mo.rIeJlefr.

3. Mero4lr i4enrra(|ircaqii naparraerpin MareMarrzqHr.rx uo4eneft .

4. Me ro4ra crarucrhqHoro ouiHrceaHHr napauerpie nroaeli. Merogr.r nepeeiprca
rinoreg.
5. Mero4lr i4euruQiraqii 4uuaviunvx uogeneft [pr.r HefloBur,rx cflocrepexeHHrx.

JIITEPATYPA
I. Cmoatt B.l. MoAe:rrosauHr ra igenru$ixaqi.s AIiHaMiru crrcreM 3 posnogineurlrrm flapaMcrpaM1r:
uas'r. noci6nun, R.: BIIQ <Rutaa,xufi yuicepcumemy, 2008. 20I c.

2. Matleuxo B.f. Mameuamuque uodemoaauutt. Haoq. noci6uux. Vepniee4arcui uayiouanr,uui
yuieepcumem, 2014. 5 1 9 c.

3. Xycainoo,[..8., Xapueurco 1.1., llJamupr<o A.B. Ocuonr.r rrao4enroBaHgr Aar{aMlrrHr.rx cucreu. Hanq.
noci6Hur. R.; BIIQ <I{utecar<ud yuieepcumem>, 2010. 130 c.

4. 3zypoecuxutr M. 3., ITatnpamoea H. !. Mo4emoeauux ra onunri:aqia cKJraAHqx cucrev'. - Rula;
HTW (RIIb), 2013. - 480 c.

5. ogata K. Modern control Engineering. 5th ed. - upper saddle River, NJ; Prentice Hall, 2010.

- 894 p.
6. Pintelon R., Schoukens -{ System Identification: A Frequency Domain Approach. - 2nd ed.
Hoboken, NJ, Ilriley-IEEE Press, 2012. 592 p.
7. luamrorc C. O., Menauurc B. Z I4euru{irarlir 4rzuauivnru cncreM. - Rut:c: nVT, 201 5. - 320 c.
8. Casella G., Berger R. L Statistical Inference. 2nd ed. Belmont, CA; Duxbury press, 2001. - 660 p.
9. Lehmann E. L., Romano -1 P. Testing Statistical Hypotheses. - 3rd ed. - New york; Springer,
2005. 784 p
10. I{yttuuuqarcuil .8. O., Poaaurot< A. M. llvonipuicrr r uareuarrlqHa crarr.rcrrrK L - llbsie;
Budaeuuqmeo ,Ut'6i6cbKoi nonimexuixu, 2016. - 320 c.

11. Zgurovslqt M., Pavlov l. Modeling and Analysis of Stochastic Systems. - Berlin; springer,
2019 406 p.

2. rft.rce,rr,He AuQepeurliroBaHHq ra iHrerpynanua
1. 3aramna reopir [oxr46oK. lloniHoMrz llarpanNa, Eplrira, ge6zruesa.
2. @opvy:ia 9e6nrleBa.
3. Iurepnon-aqix Syurcqiii r<y6ivuuuu cn:rafi navru.
4. Kna4parypni Qoplrynra Hlrorona-Koreca.
5. (Dopuy:ra r{e6xureea gnrr q}rceJrbHoro inrerpynaunx. Mero4 KBaAparypr.r faycca.

J]IITEPATYPA
l. stoer J., Bulirsch R. Introduction to Numerical Analysis. 3rd ed. New york: springer, 2002. -
744 p.
2. Burden R. L., Faires J. D. Numerical Analysis. 11th ed.Boston: Cengage Learning,2016. -896p.
3. Inarcie B. C., Rosax I B. Hucenrni tteroau. Jlueie: Budaouuqmao Jlaeiea,xoi nonimexuixu,
2010.- 364 c.

4. Quarteroni A., Sacco R., Saleri F. Numerical Mathematics. - 2nd ed. - New york: Springer,
2007. 655 p.



5. Schumaker L I. Spline Functions: Basic Theory. 3rd ed. - cambridge: Cambridge

Universtty Press,2007. 61) P.
6. Ba6iuxo B. A., faepuuox L Z gucersHi MeroAn riHiiiHoi anre6pu. - Kut:6: RIIY, 2012. - 280

c. (pBoin npo cnnaiutosy iu mepnonntlito).

7. 
- 
Chapra S. C., Canale R. P. Numerical Methods for Engineers. - Bth ed. - New Yotk: McGraw-

Hill, 2020. - 960 p.
B. Krylov Z -I Approximate calculation of Integrals. New York: Dover Publicattons, 2006.

336 p. (nepeeudauua auz'tiiicarcoa, wldcueHa MoHoepaftD
9. Gautichi II,Z Ofihogonal Polynomials: Computation and Approximation. Oxford: Oxford

Universily Press, 2004. - 219 P.
10. Quarteroni A., Saleri F. Scientific computing with MATLAB and Octave. 3rd ed, - Berlin;

Springer, 2010. - 366 p.

3. Ilpnlri MeroAH po3B'q3yBaHHfl crrcreM .niuifiuux arre6paiqHux piBHflHL

1. Cucreltlr :riniftnzx anre6pai-ruux piBHtHb. O6yirloe:reuicrr, MarpIlIIb i cucreu.
2. Kopexrui ra HeKopeKrui nocranoexv ea4au. Knaclr(pixaqi.a r<opexrHo [ocraBJIeHI4x

3aAaq.

3. Mero4 faycca. MeroA KBaAparHI{x KopeHiB. Mero4 oprofoHani3allii. Oqisxa

AocroBipHocri po:n'x:rin, orprrMaHlrx [ptMrrMI4 MeroAaMIr.

4. O,4norpoxoni irepaqifiHi npoqecu (npocroi i:repaqii, faycca-3efi4erq, BepxHboi

peraKcarlii). llprrcropeuux g6iNirocri irepaqii.
5. ,{norpoxoai irepaqiiiHi rlpoqeclr (tvuuir ABoKpoKoBI4 ft, naninirepaqiiuNfi
ge6nueaa). ,,{ocronipnicr6 po3B't3KiB, orplrMaHl4x irepaqiftuuuu MeroAaMI'L

JIITEPATYPA
1. Higham N. J Accuracy and Stability ofNumerical Algorithms, - 2nd ed. - Philadelphia: SIAM,

2002. - 680 p.
2. Roeaneuxo I. H., Cnaeyma O. M. Ilisiirsa a:te6pa- - Kuila; Buu1a turcona, 2004. - 376 c.

4. Bnacat A. C llrlceruni uero4u. - Kuic: Roudop,2018. - 312 c.

5. Golub G. H., Van Loan C. F. Matrix Computations. 4th ed. - Baltimore: Johns Hopkins
University Press, 2013. 756 p.
6. Young D. M.Iterative Solution of Large Linear Systems. -New York: Dover Publicalions, 2003.

598 p.
7. Ea1eurco B. A., faapunnrc L Z 9uce:nsi naeroAu :riuifinoi asne6pu.- Kuile, RHV, 2012.- 280 c

4. A,rre6paiuHa rrpo6.,'IeMa n.,'IacHlrx sHaqeHb

1. llocranosra s aq Ha BracHi 3HaqeHHq. Bracrzsocri BJIacHItx 3HaqeHb

cr4Merpr4-rrHoi Tpbox AiaroHanbHoi Marpl4 tli. OproroHarr'Hi MarpI'IUi. Eleveurapui
Marpr4rli o6epraHHs, ei4o6paxeuux. Kosiqsa $opva XopAaua.

2. Mero4n .flr<o6i, XaycxorAepa, fieeHca. LUeapua

3. MeroAu QR i QL. 3ne4euHr MarprrIIE 3ararlr,Hoo rLIrIy Ao Soplru XeceH6epra.

4. Mero4lr [oJroBrrHHoro 4i:renru, cKalltpHoro Ao6yrKy, o6epHeHl4x irepaqifi,

JIaHUOTII4.

5. Mero4u posn'-asyeaurit y3aranbHeHoi npo6nevu Ha BnacHi 3HaqeHHt. 3ne,4ennx

y3aranbHeHoi sa\a'c'i Ha BracHi 3HaireHHrI Ao y3a 'aJIbHeHoi Soprvrlr lllypa.
iIIITEPATYPA



l. Horn R. A., Johnson C R. Matrix Analysis. 2nd ed. cambridge: cambridge university Press,

2013. 64j p.
2. Roeaaeurco I. H., Cnaoyma O. M. Ilittifr:ua ute6pa" - Ruita: Buu4a tuxona, 2004 - 376 c.

3. Golub G. H., Van Loan C. F. Matrix Computations. - 4th ed. - Baltimore Johns Hopkins

University Press, 2013. - 756 p.
4. Higham.l[ ,./. Functions of Matrices: Theory and Computation. - Philadelphia: SIAM' 2008

425 p.
5. Saad Y. Numerical Methods for Large Eigenvalue Problems. 2nd ed. - Philadelphia: sIAM,

201 1. - 276 p.
6. Bai 2., Demmel J., Dongana J., Ruhe A., van der Vorst H. Templates for the Solution of Algebraic

Eigenvalue Problems: A Practical Gtide. - Philadelphia. SIAM, 2000 - 4 10 p'
7. Ba6eurco B. A., laeputnrc L Z r{uceltui meroAu.niHifinoi a;rre6pll. - Ihl:s: I{Hy, 2012' - 280 c.

5. MeroAu po3B'fl3yBaHHq cucreM HeriHifiHux a,'Ire6paiquux i
TpaHcTIeHAeHTHUX piBHqHb

1. He:rinifiHi piBHrHHr 3 oAHI4M HeBiAoMI4M.

2.3naxoANeun{ KoMnJIeKcHI4x KopeHiB, TpaHcIIeHAeHTHLIx piBHtHr. r{ucerbHe

po3B' e3y BaHHt no,'liHoMiar bH L{x piBHtHb.

3. Poge'sgor crrcreM neriniilnrzx piBHtHr'. Mero4u Hr'rorona, flpocroi irepaqii,
KBa3iHbroroHiBcbKoro rlrfly, cnycKy. OaHo- i ABoxKpoKoBi rpaAieHTHi MeroAIr.

JIITEPATYPA
L Burden R. L., Faires J. D. Numerical Analysis. - 1)th ed. - Boston: Cengage Learning, 2016.

896 p.
2. Chapra S. C., Canale R. P. Numerical Methods for Engineers. - 8th ed. New York; McGraw'
Hill, 2020. - 960 p.
3. Ea1enrco B. A., laopuLtrtrc I Z rlucemni ueroAn dniiinoi anre6pu. Rute: RHV, 2012. - 280
c. (posdin npo nemodu dna ueniuiiiuux pieunuu).
4. Trefethen L. N., Bau D. Numerical Linear Algebra- Philadelphia: SIAM, 1997. - 361 p.
(posdinu npo noniuouicuaui pieunuua ma cnexmpatuni .Memo)u).

5. In*io B. C., Rosarc Jl B. 9ucersni MeroAu. - Jlasia; Budaeuuqmeo lluaiecuxol nonimexHir ,

2010. - 364 c.

6. Ortega J. M., Rheinboldt W. C.Iterative Solution of Nonlinear Equations in Several Variables. -
Philadelphia: SIAM, 2000. - 572 p
7. BaaLneuxo B. A., Ea1euxo B. A. O6,lucrrcrBanr,Hi raeroAu. - Ruls: JIu6ida, 2005. 432 c.

(posdi,tu npo uemod HuromotLa, xeasiuanmouiecurci nemodu, epadieumui nidxodu).

6. 9nce,rr,Hi MeroArr po3B'q3yBaHHq 3aAaq Kouri g.na 3BuqafiHux

AHQepeHrIia,'r bHux piBHq Hb

1. llocranoera 3aAa.ri Korui. IcrynaHHx i e4uicu po3B'{3KiB. Crifixicrr po3B't3KiB.

2. OgnoxporoBi MeroAZ rrucerbHoro inrerpyeaHHx 3aAarri KoIrri. flsuuft i He.qnHI,Iii

MeroAu Eifuepa, Pynre-Kyrra. Mero.4u Eii:repa - Korui.

3. EararorporoBi MeroAu rrrrceJrr,Horo inrerpynaHux 3aAarri Koiri. Mero4n A.4arrrca,

lipa, Kyprica - XipruenSenr4a.
4. 36iNHicrr i criiiricrr 6araroxporoulx MeroAiB.

,]IITEPATYPA



l. Butcher J. C Numerical Methods for Ordinary Differential Equations. - 3rd ed. Chichester"

Ililey, 2016. - 528 p.
2. Bnaaort A, C gr.icelrni rraer o1v. - Rui6: Roudop,20lB -312 c.

3. Burden R, L., Faires I D. Numerical Analysis. - l1th ed. - Boston; Cengage Learning, 2016.

- 896 p.
4. Haiier E., Norsett S. P., Wanner G. Solving Ordinary Differential Equations I: Nonstiff Problems.

- 2nd ed. - Berlin: Springer, 2009. - 528 p.

5. Chapra s. c., canale R. P. Numerical Methods for Engineers, - Bth ed. - New York; McGraw-

Hill, 2020. - 960 p.
6. Hairer E., Wanner G. Solving Ordinary Differential Equations II: Stiff and Differential-Algebraic

Problems. 2nd ed. Berlin: Springer, 2010. - 614 p
7. Itrcrcie B. C., Rosax 1l B. r{ucenrHi MeroAH. - Jlueia: Budaeuurymao Jlaeiecurcoi nonimexHiKu,

2010. 364 c.

8. Dahlquist G Stability and Error Bounds in the Numerical Integration of Ordinary Differential
Equations. - Lund: Almqvist & Wiksell, 1959. - 58 p. (rcnacuuua po6omq, de aaedeHo nounmmn A-
cmi rcocmi).
9. Quarteroni A., Sacco R., Saleri ,F. Numerical Mathematics. 2nd ed - New Yotk Springer,

2007. - 655 p.
10. Butcher J. C Numerical Methods for Ordinary Differential Equations. - 3rd ed. Chichester:

Wiley, 2016. - 528 p. @osdinu npo s1icrcuicmu i cmiitrcicmu).

7. Vuce.nrni MeroArr po3B'q3yBaHHq KpaftoBux 3aAaq AJrq 3BtreafrHxx

Ar+epeHqia,'I bHrx PiBHq HI'

1. llocranoexa KpafioBI,IX 3aAaq. flpo6neMa icHyBaHHr, eAHocri i ropexrHocri 4nr
Kpa[oBI4X 3aAarr.

2. llpoerqifui uero4n po3B's3yBaHHx. OqiHxa roxrl6Klr.

3. Mero4 cKiHr{eHHr eneMeHriB. .{ucr<perusaqi,a, 36ixHicrb MeroAy. Oqinra qucla

o6yMoBreHH-s MarplrlIb. Ba:ucui Syuxqii..{ocronipuicrl po3B'lr3KiB.

JIITEPATYPA
l. Btactox A. C 9ucemni r'reroAu. Kuie; Roudop, 20I B. - 3 12 c.

2. Atkinson K E, The Numerical Solution of Boundary Value Problems for Ordinary Differential
Equations. - Philadelphia. SIAM, 2009. 272 p.
3. Quarteroni A., Sacco R., Saleri F. Numerical Mathematics. - 2nd ed. - New York: Springet,
2007. - 655 p.
4. Inarcie B. C., Kosarc Jl B. 9zceirrrd v.ero4v. - Jlaaia: Budaeuuqmeo 'Aw:iacarcoi notimexuixu,
2010. 364 c.

5. Brenner S. C., Scott R. The Mathematical Theory of Finite Element Methods. - 3rd ed. - New

York; Springer,2008. 397 p.
6. 3zypoecurcui M. 3., Ilanrcpamoca H. ,(. Ocuosn ql'IceruHux nero4in. - Ruta; HTJU <IQIItt,
2015. - 400 c.

8. lluce.nrni MeroArr po3Bttr3yBanHs AnOepeHIIiaJrbHIrx piBHqHb B rlacrHHHIrx

rloxltrHltx
1. llocraHosKa 3aAaq. Kpafioni, nouarxoni yMoBIr.

2. Mero4 cKiHqeHux pi3Hr.rrlb. 36ixnicu MeroAiB.
3. O6.{ucregu-s BnacH[x 3HaqeHb i uacuux $ynxqifi AetKI4x AuOepeHIIia.,'IbHI4x

oneparop.iB. llocrauoRxa raAaq i,



4. Ircpaqiftui MeroAL{ po:n'xaynanux pisnnqerux 3aAar{ Ha BJIacHl 3HaqeHIUI.

5. Cxelraz MeroAy cxin.reHux erelraenris :ra ix g6ixnicrr.

J]IITEPATYPA
l. Evans L, C. Partial Differential Equations, - 2nd ed. - Providence: American Mathematical

Society, 2010. - 749 p.
2. Quarteroni A., Sacco R., Saleri F. Numerical Mathematics. - 2nd ed. - New York; springet,

2007. - 655 p.
3. 3eypoea,rcufi M. 3., Ilauxpamoea H, [. Octronu qltcerl[,Hlix Mero lis - Rul(r 

" 
HTW KR]IL'

2015. - 400 c.

4. Inarcie B. C., Rosarc f , -8. gucenr,ni ueroAll, Jlueis: Budaeuut4meo llueiecaxol noJlimexHiKu,

2010. - 364 c.

5. Trefethen L. N., Bau D. Numerical Linear Algebra- - Philadelphia: SIAM' 1997 - 361 p.

6. Saad Y. Numerical Methods for Large Eigenvalue Problems. - 2nd ed. - Philadelphia: sIAM,

2011. 276 p.
7. Bofrt D., Brezzi F., Fortin M. Mixed Finite Element Methods and Applications Berlin:
Springer, 2013. - 685 p.
8. Brenner S. C., Scott R. The Mathematical Theory of Finite Element Methods 3rd ed. New

York: Springer, 2008. - 397 p.
9. Johnson C Numerical Solution of Parlial Differential Equations by the Finite Element Method.

- Cambridge; Cambridge University Press, 1987. - 288 p.
10. Quarteroni A., Valli A. Numerical Approximation of Partial Differential Equations. - 2nd ed.

Berlin: Springer, 2008. - 544 p.

9. MareuaruqHi MeroAu orIruMi3allii
1. 3alaqi MareMarlrqHofo [pofpaMyBaHuf .

2. MeroAu niuifinoro ra HeniHiftHoro [porpaMyBaHHf .

3. 3aaa*{i BapiaqiiiHoro qIrcJIeHHt.

4. llpuuqun orITIrM€LIrbHocri Be:urr,rana. Mero4 AI{HaMiqHoro nporpaMyBaHHt.

5. flprluqunu MaKcIrMyMy An{ niHifiHirx i neniniftHux 3aAar{ olrl4MarbHoro
KepyBaHHr.

J]IITEPATYPA
l. Bertsekas D. P. Nonlinear Programming, - 3rd ed. - Belmont, W; Athena Scientific, 2016 -
838 p.

2. 3zypoecaxu M. 3., Ilanrcpamoea H. [. Ocuoeu onru\4isaqii. - I{u'ie; HTW (RIII)), 201]. -
528 c.
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