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Fnigwun-vw)jtp2unpwuhp ptnnptup hwgnpnwywunyejwl Jwulbwyh uwhdwuh
Utnwptnjwi:

dnLuyghwyh uwhdwuh gnjnLpjwu Un2hh uygpniupn:

Unununu $nLuyghwih wupunhwwnnipjwl wuhpwdtn W pwjwpwp ywydwun:
(eGnptd pwpn $nLuyghwih wupunhwwunnyejwl Jwuhl: Iwywnwné $nLulyghwih
wupunhwuwnipenLup:

Fnigwun-Un2hh wnwehu W Gnypnpn rEnpGJLGP:

Ywjtp2unpwuh wnwehu W Gpypnpn pGnpGdutpp:

[wywuwpwswth wupunhwwnniencu: Ywunnph pGnptdp W Upw hGinlewupn:
dnLuyghwih nhdbpbugtihnieintup W Yuwp wupunhwwnnijwl htun: HthdpbpGughwip
W Upw Gpypwswithwywu hdwuwnp:

Fwpn $ncuyghwih b hwywnwnsd $nLuyghwih wdswugjwip:

. dnLuyghwih YGunnud wéann ywd ujwagnn (huGine pwdwpwp ywjdwuubpp:

Epuwnptuntdh wuhpwdtawn wywjdwup:

Nnyh _rEnpGUp: Lwgnpwudh ytppwynn watph pwuwéalp W Upw hGinlewlputpp:
Unohh pwuwélp: Lhnyhwnwih wnwehlu ywunup:

[@G)inph pGNpGUp: BG)INph pwluwélp MEwlnh W Lwgpwudh duwgnpnuwjhu
wunwdutph wntupny:

(@G)inph pENpGUR: BG)INph pwlwélp hunGgpwiwiht Juwgnpnwjhu wunwuh
inbupny:

dnLuyghwyh Epuinpbdncdutin: Epunpbdnidh wuhpwdbown W pwdwpwn wywydwulbn:
Npn2jw| huntGgpwy: Punbgnpbihnipjwu wuhpwdtown W pwywnpwn wywjdwuubn:
Fwpn $nLuyghwih huwntgptihniejwl pwdwpwn wywjdwup W Upw hGunlewupubpp:
UhghU windtiph pGnptUp:

Ujnuinnu-Lwjpuhgh pwlwélp:

Uuhuywywl huwnGgpwih uwhdwuncdp, gniquidhwnncjwu YUn2hh uygpniupn,
hwJtdwwnwywl hwjunwuhoutpp:

[dwjhU 2wppbn: 2ngwdhnnjwlu Un2hh, Ywjwdptph W hunGgpuwiwhu
hwjwnwuhutpp:

Uptlh W HphhulGh hwjwwuhaubnp pywhb 2wppBnh hwdwn:

Fwgwpbéwy gnrquutin 2wpph tnbnwthnpubihnipjwu hwwnyngeindup: Nhdwuh
rtnptup wwjdwuwywu gniqwdtun 2wpptph dwupl:

dnLuyghnuwi 2wpptph hwywuwpwswih gnrguwdhwnnceincl: Unohh
gnrqwdhwnnipintl uygpniupp: Uwdnpwuwnwhu hwyjwnwuh2p:

UwhdwUuwjhUu wugncd, huintgpnud W nhytptugnd hwwuwpwswih gnigudtun
PnLuyghnuwy gwnptnpned:

UWuwinhdwlwjhu 2wnpptp, Un2h-Unwdwph pwlwaélp:

Cunhwuncp openunpdw| hwdwywpgbp: $niphth 2wpph Jwulwywu gnudwpuGph
Epuwnptdw] hwwnynipniup: RGutih wuhwywuwnpnupniup:

Uwulwywl wéwugjwih uwhdwunwdp b Gpypwswithwywl hdwuwnp: @GnpGd uwnp
woéwugjwiutph hwywuwpnniejwu dwuhl:
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Uh pwlUh thnthnpuwywuh $ntuyghwih nhdtptugtihnipjwu hwdwnpdtip
uwhdwuncdutn, Gpypwswihwywu hdwuwnp: Hthdpbpbugbihnpjwu pwjwpwn
wuwjdwuubp:

Uh pwlUh thnthnfpuwywuh $nLuyghwh Epuinptdncdh wuhpwdtown wwjdwlp:
Fwywpwp wwjdwuubp:

Ulpwgwhuwyn $nLuyghwih gnnLpjwl ptnptdp:

Unwgohu W Gpypnpn ubnh Ynpwahéd huntgpwijubph uwhdwunwdp, Wywpquwagnyu
hwuwnyncpeyncuutpp W hwaydwu pwuwéltnn:

Unpyuwyh huntigpwih hwaynwdp hwenpnwywu huntgpwutph dhgngny:
Unpwghd huwnbgnwih Ynphg wuywhuntejwl wwjdwup: dwy Ynpny hunbgnwin gnn
(huGinL wuwydwup: Lphy nhdtptughwih wuhpdton W pwdwpuwp wywydwuubnp:
Qnphup pwuwbdlp Ynpwaghd hunbgpwiutnh hwdwn:

Shpnyputnph thnfudhwpdbp wpunwwwytnpnidubph hwwnyncejnLuutn:
Upunwwwunybpdwu 3wynphwuh Gpypwswithwywu hdwuwinp: enthnfuwywuh
thnfuwphuncd Ypyuwyh hunGgpwined:

Uwytplnyreh Ynnd W ynndunpnanwd: UwytGplnyeh dwytnptup uwhdwunwdp W
hw2ydwl pwuwaélp:

Unwgohu W Gpypnpn ubnh dwyGplwnypwiht huntgpwutph uwhdwuncdp, Upwlg
Ywwp W hwoydwu pwuwélltpp: Unnpuh pwuwélp:

Gpync thnthnpuwywuh $nuyghwyh uwhdwup, pun thnthnpuwywuutnhg Utyh
hwywuwnpwswih gnrguwudhwnnienLu:

Uwhdwuwjhu wugncd, huintGgpnud W nhdtptugnid yGpowynp uwhdwuubpny
wuwpwdbunphg Ywhuwd hunbgpuwined:

UndwGpu thnthnpuwywuh $nuyghwih wowugjwih, Unnnuh W wpgnwdGuunh
Gpypwswithwywu hdwuwnp, ynudpnpd wpunwwwwnytpned:

Un2hh huntGgpwiwjhu pwuwélp, Uheohu wndtph pbnptdp W Unnnih dwpuhdnwdh
ulgpnilpn:

UWlwihuinhy $nLuyghwutnh 2wpptin: dwjtp2unpwup 1-hu W 2-pn pGnpbdutpp
wlwhwnhy $nLuyghwutnh hwjwuwpwswih gniquidtn 2wnpptnh yGpwpbpjwig:
Uhwynrpjwlu ptnptdp wuwhnhy $nLuyghwutnh hwdwn:

Lhneyhih pGnptGdp: Rwupwhw2yh hhduwywl pbnptdp:

LnpwUh 2wpph hwuluwgnipynitup: Lnpwuh ptnptdp, Lnpwh 2wpph JhwyniejnLup:
Ulwgpp JGyntuwgywé Gaguyh YGwntpned, Upw hwoynidp: Uluwgputph hhduwywu
rGnptUp W Upw Yhpwnndp npn2 hpwywu hunbGgpwuGph hwa2ddwu hwdwp:
Q5wjhu wpunwwwwnytpned, ophuwyutp: Upunwwwunytpdwu Jwuinphg, dhentyp W
wwuwytpp: Uphenyh W wywwnytnph swithnnwywuncpyntuutnp:

UGthwywu wpdtpubn W uGthwywu JyGyunnputn, punewanhy pwquuwunwd:
UhdtGwnphy W oppngnuw) dwunphgubph ubthwywu wnpdtputph dwupl:

Uwuwphgh uphugnywp pUbp W Upwlg hwwnynipynLuutpp:

Uwuwphgh uhugniywp yGpinwdncpyniup:

Uwuwnphgh ubGthwywu wpdtpubph innbnwjuwgnudp: QGp2gnphuh pbnptup:
Uwuwphgh W wpunwwwwnytpdwu pGpnudp wuyncbwgdwhu wtnkuph,
UhpwnnienLultn:

Qnwd-Suhnunh oppngnuwwgniup: Uwwnphgh QR-yGnndnie)nLup:
QR-Utpennutn:

UGunphjwywl tnwpwbdniejnLuutp: UGnudnn wpunwwwwnytpnwdutph uygpniupp W
Upw YhpwnnrpjnLuutpp:

Lphy JGunphywywu nwpwbdniejntuutph hwwnyneeyntubbpp: Lepnpdwoé quntph
Jwuhl ptnptup: Rtnh prENpEUp YuwunbgnphwutGph dwuhl:

Undwwywn pwaguncpjncuutp, Iwnunnndh rtnptup:

Ungtih ptnntup:
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Qdwjhu owytGpwwnnputp unpdwynpywd tnwnpwodnLpynLtuutpnd: Adwihu owytpwwnnph
wupunhwwnnipeintl b uwhdwlwprwynipinLu: Qdwihu owGpwuwnnph unnpu:
Swu-Fwlwhuh rGnntUp, Yhpwnnipjnlulutn:

Fwlwhu-CunbjuhwnLgh RGnnpGUN:

AppGpnjwl LwpwédnLpynLlutn, ophuwyutp:

Ulpwuwnynn thnihnfuwywuutpny hwywuwnpnedutn:

[wdwubn W hwdwutinh pbpynn hwjwuwpnedubp:

Lphd nhdtptughwutpny hwywuwpnidubp:

[Swydwuwnpnudutph Unpdw hwdwywnpgbn: Gnnigjwu W Jhwynipjwu pEnptuh
alwytpwnudp hwywuwnpnedutph Unpdw hwdwywpgbph hwdwn:

dpnuuyhh npn2hsp gdwjhu unpdw hwdwywnpgtnph hwdwin:

Lndnudutbph $nLunwdtunw) hwdwywpgp n-pn wpgh gdwihu hwywuwpnwdutph
hwdwn:

Banwjhu fuunhputnph npywdpn: Gwnintpuh pGNpGULENN:

Spynnpn Ywpah gdwjhu hwywuwnndubph nwuwywpgnudp: Ywuwwpgduwu
hujwphwuwnnpyniup thnfjudhwpdtip wpunwwwunytGnpnedutph UJwwndwdp:

Un2hh fuunpp |nLdnLdp jwph wnwudwu hwjwuwpdwUu hwdwn:

Gqpwjhu puunpph |NLoJwl Jhwyniejncup gtpdwhwnnpnwywuncejwu hwywuwn-dwl
hwdwn:

Swnpunuhy $nLuyghwbp, hhduwywu hwwnynipyntulbpp:

Uwpuhdnruh uygpnitupp hwpdnuhy $nLuyghwubph hwdwn:

Lwwjjwuh W Mncwunuh hwywuwnpnudutph hwdwp Ggpughu uunhpubpp:

Cpowunid Lwwjjwuh hwywuwnpdwUu hwdwn YhphhulGih uunph (nudnudp:

Gphuh $nilyghw Hhphtuith fuunph hwdwp:

II. Lpwgnighy dJwulwghunwywl Yppwdwu

Ny qdwjhU hwywuwpnwdutph [nLbdwl ywng hnGpwghwih JGennp, Upw gnigwdh-
wnnpjnltup W gniquidhwnneywt wpgp: Swjwuwpdwl  pGpndp hinGpwghwgh
hwdwp hwpdwp inGuph:

Ny qbwjhU hwydwuwpnwduGph |NWBUJwU  Uincinnuh  JGennp, Upw  gpwdhlyuywl
JGyUwpwuncpentup: UGpnnh gnugwdhunnejwl wpgp (ywpg W wywwnhy wpdwwn-
utiph nGwptipp):

Uwuwphgubph wywjdwuwynpwdnipjwlu phdp W Upw nbpp gdwyhu  hwupwhuw)-
Jwywl hwjwuwpnudutGph hwdwywpqgbpp |nwstihu: Swdwywpgh dwunphgh W we
dwuh puninnpdwl nGwptnp:

Uwuwphgh LU-dGpinwonuenlup: Qdwyhu hwupwhw2qwywl  hwjwuwpndubph
hwdwywnpgbph (nLddwl LU-dGennubnn:

Qdwjhu hwupwhw2ywywl hwyjwuwpnwdutGph hwdwywpgtph  (neddwl lunGuync
JGpennp: tuniGuyne JGppncdnpywt Jwwnphgubph  ywydwuwynpywodnipgjwu  pyh
dwuhu:

GpGpwuyntbwagdwihu dwunphgubpnd hwdwywpgbph jnddwu JGennp: Wign-phpdh
ynntywunrpejwl dwuht ptnptdp: Wnwhuh hwdwywpgbph wnwewgdwu ophuwyubn:
Qdwjhu hwupwhw2qwywu hwywuwnndubph hwdwywpgbph (nLbdwu hinGpw-ghnu
JGpennUtpp: Swynphh JGpennp W Upw gniqudhunnipyniup:  Uuynduwgdwihu
qbnh2funcdny dwwinphgutiph nGwpp:

Qdwjhu hwupwhw2qwywu hwywuwnndubph hwdwywnpgbph (nLddwu hinbpw-ghnu
JGennutpp: Quwnuu-26)nGh  JGennh  gniqudhwninueginlup npuwwl  npn2jug
Jwuwnphgubph nGwpntd:
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TYpwywu  npn2yup Jwwnphgnd  gdwyhu hwupwhw?qwywu  hwyjwuwnpndubph
hwdwywpgbph  |nubdwlu  Nthswpnunuh  JGennp:  Owwhdw]  wwpwdbGwnph
puwnpniejnLup:

hPuntpwnwghwih tuunhpp: Lwgpwudh huwntGpwnughnu  pwlwélp: hunbpwn-
(wghwjh upuwjwuph guwhwwnwywup:

Qtiph2lth pwagUwlnwdubpp: Puntnpwnwghwh ufuwwuph bjwqgtgnidp:

UjnLinnup hunbGpwnughnu pwluwalp: Upuwwuph guwhwwnwywup:
huuntGpwnwghnu uwwjuutp: Rwnwyntuwiht uwwjuh Ywnnignedp:
funpwlwpnwjhu uwwjuubp: AFuwywu funpwlwpn uwwuh Epunptdw] hwwnynt-
fejnLup:

Ununwpynwdutn unpdwynpywéd  tnnwpwénienluutnnud:  Lwdwagnuylu - dnuinwipydwu
wnwnph gnjneejwu W Jhwynipjwl Jwuhl:

Unwnwnpyncwdutn hhppGpunjwu nnwpwénuejnluutpnud: Lnpdw) hwdwywpg W QGpwdh
dwuwphg: Oppengnuw] pwghuubph Yhpwnnidp:

Onpdwpwpwywl nguwiutph Uninwpydwu thnppwgnyu pwnwyniuputnh JGennp:
([dJwjhu huwinbgpdwUu huunhpp: PuwnGpwnwghnu  pwnwynwuwgdwl pwlwaéllbn:
Utnwuutph pwuwélp W Upw upuwwupn:

Uhdwunuh pwuwaélp W Upw upuwwupn:

Unynpwywlu nhdtptughw| hwjwuwnpdwu hwdwn Ynohh fuunph |nuddwl EyGph
JGrennp W Upw gnrqudhwnnieniLup:

Fwgwhwjinn  wnwpptpwywl upubdw  gGpdwhwnnpnwywunipjwl  hwyjwuwndwu
hwdwp: Uptdwh dJdnunwpydwlt W uyntunpywu Jwupu:  UpuGdwih  pdwjhu
hpwywlwgdwl pupwgpn:

Ulpwgwhwynn  nwppGpwywtu upubdw  gGpdwhwnnpnuywuncejwu hwywuwndwl
hwdwp: UpuGdwih dninwpydwu W juyntungejwl JwuhU (wnwug wwwgnygutnh):
UhuGdwjh pywjht hpwwlwgdwl plupwgpp:

Swpptpwywl upubdw  (wph  vnwnwudwu  hwjwuwpdwtu  hwdwp:  UpuGdwh
dnunnwpydwu Yupgp: UpuGdwih pywjhu hpwywluwgdwl pupwgpp:

dniuyghwyh  dphupdhqwghwih gpwnhtUunwhu JGennh punhwuntp LUYwpwgpne-
pjnLup: Bwjh punpnipjwu Gnuwuwyutpp:

Ny wwjdwluwywlu owwhdhqughwih huunhpubph nuddwl gdwjuwgdwlu JGennp
(punhwuncp wignpphpUdp Jwpebdwunhywywu dSpwgpwydnpdwl puunhputGph (nubdwu
hwdwp):

qQruyuLnFe3NkFy
Cunhwuncp Jwubwaghunwwu Yppwdwu

B.A. nbuH, B.A. CagoBHuuuin, bn.X. CeHgoB. MatemaTtuyeckuin aHanus, 11.1-2. -M.: u3g-Bo
MIY, 1985.

C.M. Hukonbckuii. Kypc maTemaTtumyeckoro aHanmaa, 11.1-2. -M.: Hayka, 1983.

.M. ®uxteHronsL. Kypc auddepeHumnansHOro u MHTerpansHoro ucumncnenns, 11.1-3. -M.:
Hayka, 1969.

U.A. Mpueanos. BeegeHue B Teopunto pyHKLUI KOMMNIIEKCHOrO nepemMeHHoro.-M.: Hayka, 1977.
A.l'. CBewHukoB, A.H. TuxoHoB. Teopusa yHKUMI KOMMNIIEKCHOW nepeMeHHon.-M.: Hayka,
1957.

J.tu. UnLunjwu. UndwGpu wuwihq.-6n., 5M3 hpwwn., 1991.

A.N. KoctpuknH, KO.U. MaHuH. JInHenHasa anrebpa n reometpus.-M.: Hayka, 1986.

U.U. UGpuwljwu. Gdwjhu hwupwhwohy.-6n., GM3 hpww., 2006.

D.J.S. Robinson. A Course in Linear Algebra with Applications.-World Sci. Publ. Co., 2016.
A.H. Konmoropos, C.B. POMUH. dnemMeHTbl Teopun PyHKUUN U YHKLMOHANBHOMO aHanumaa.-
M.: Hayka, 1989.

JLLA. ITioctepHuk, B.N. CoboneB. OnemeHTbl hyHKUMOHaNbLHOro aHanusa.-M.: Hayka, 1965.



12.
13.
14.

15.
16.
17.

NGO~ WNE

b.3. Bynux. BeegeHue B byHKUMOHaNbHbIM aHanms.-M.: Hayka, 1967.

J1.C. MoHTpsarnH. ObbikHOoBEHHbIE AnddepeHumnansHble ypasHeHus.-M.: Hayka, 1982.

3.4, CTwqwnuwl, U.3. 3ndhwllhujwl, S.L. 3wpneeyndujwt, .U, YwpwwGunjwl.
Yhdtpbughw hwywuwpnedubp.-Gn., 5M3 hpwwn., 2002.

A.H. TuxoHos, A.A. Camapckun. YpaBHeHs1 maTemaTudeckon pusnkn.-M.: Hayka, 1978.
Jd.d. nudwujwl. Uwpbdwunhyuwywu $hghlywih hwwuwnnwdutbn.-Gn., GN3 hpww., 2017.
£.Q. Upwppgjwu, N.L. Swhpwnuwu, W.3. Indhwllhujwl. Uwptdwwnhywywl Shahywih
hwywuwpnudutp.-Gn., GN3 hpww., 1988.

LpwgniLghy dJwulwghunwlwlu Yppwdwu

3nL.MN. 3wynpjwl. ([FJwjhu UGpnnubp.-Gn., 6M3 hpwuwn., 2017.

N.U. vwswuinpjwl. Owwunhuhqughwyh JGennutn.-Gn., GN3 hpww., 2020.

B.M. Bepx6uuknin. OCHOBbI YNCNEHHbIX MeTOA0B.-M.: Briclwas wkona, 2002.

A.A. Camapckuir, A.B. IN'ynuH. YncnenHole metoabl.-M.: Hayka, 1986.

A.l'. Cyxapes, A.B. Tumoxos, B.B. ®egopos. Kypc metogos ontumusauuun.-M.:Hayka, 1986.
D. Kincaid and W.Cheney. Numerical Analysis.-Brooks/Cole, Pacific Grove, CA, 1991.

A. Quarteroni, R. Sacco and F.Saleri. Numerical Mathematics.-Springer, 2007.

B.H. MweHnyHbin. MeToa nuHeapusauun.-M.:Hayka, 1983.



